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An overview of Indian Railways 
Brief History: 

First passenger train ran in India on 16th April 1853 between Boribunder and 
Thane, since then Indian Railways has been a continuous progressing. Following 
independence in 1947, India inherited a decrepit rail network. About 40 per cent 
of the railway lines were in the newly created Pakistan. Many lines had to be 
rerouted through Indian Territory and new lines had to be constructed to connect 
important cities such as Jammu. A total of 42 separate railway systems, including 
32 lines owned by the former Indian princely states existed at the time of 
independence spanning a total of 55,000 km. These were amalgamated into 
the Indian Railways. 

In 1952, it was decided to replace the existing rail networks by zones. A total of 
six zones came into being in 1952. On 6 September 2003 six further zones were 
made from existing zones for administration purpose and one more zone added 
in 2006. The Indian Railways now has 17 zonal Railways. 

Sr. 
No. 

Name of Zone Head Quarter No. of 
Divisions 

Route 
Kms. 

1 Central Railway Mumbai (CSTM) 5 3,905 
2 East Central Railway Hajipur 5 3,656 
3 East Coast Railway Bhubaneswar 3 2,676 
4 Eastern Railway Kolkata 4 2,447 
5 Metro Railway Kolkata 1 25 
6 North Central Railway Allahabad 3 3,151 
7 North Eastern Railway Gorakhpur 3 3,767 
8 North East Frontier Railway Guwahati 5 3,965 
9 North Western Railway Jaipur 4 5,502 

10 Northern Railway New Delhi 5 6,990 
11 South Central Railway Secunderabad 6 5,810 
12 South East Central Railway Bilaspur 3 2,455 
13 South Eastern Railway Kolkata  3 2,661 
14 South Western Railway Hubli 3 3,191 
15 Southern Railway Channai 6 4,994 
16 West Central Railway Jabalpur 3 2,965 
17 Western Railway Mumbai (Churchgate) 6 6,440 

                                                                                               Total 68 Divisions 
Locomotives and rolling stock are two main components of the train. IR has been 
procuring goods wagons from the market however coaches and locomotives both 
Diesel and electrical are manufactured by IR with its production units. Later IR 
has taken over certain wagon manufacturing units also. At present following 
production units are taking care of needs of IR for locomotives and rolling stock. 
 
 



 
Sr. 
No 

Name of Production Unit Located at Main Production 

1 Chittaranjan Loco Works Chittaranjan (W.B.) Electric Loco 
2 Diesel Locomotive Works Varanasi Diesel Locos 
3 Integral Coach Factory Perambur  Coaches 
4 Rail Coach Factory Kapurthala Coaches 
5 Rail Wheel Factoty Bangaluru Wheel & Axles  
6 Diesel Loco Modernisation Works Patiala Diesel Loco 

Components 
7 Rail Coach Factory Raebareli Coaches  

IR has been a government Department carrying out transport needs of country. 
So transportation of passengers and goods has been core activity of IR and to 
facilitate this core activity and to support other supplementary activities 16 
PSUs/Undertakings have been formed which are with the Ministry of Railways 
and carry out different supporting activities as shown below. 

Sr. 
No. 

Name of 
PSU 

Established 
in year 

Main Activity 

1 RITES 1974 Technical & consultancy services 
2 IRCON 1976 Construction activities in India & abroad 
3 CRIS 1986 Consultancy & IT services to IR 
4 IRFC 1986 To raise fund from the market to part finance the plan 

outlay 
5 CONCOR 1988  Multimodal logistic support to containerized domestic 

& Exim cargo. 
6 KRCL 1990 Construct and operate Railway lines, Construct ROB 

& rail line projects 
7 RCIL (Railtel) 2000 To built nationwide OFC  based broadband telecom & 

multimedia network 
8 IRCTC 2001 To undertake catering and tourism activities on IR also 

facilitate internet ticketing through web. 
9 PRCL 2001  To execute SUNR-Pipavav port gauge conversion and 

new line project 
10 RVNL 2003 Cerate and augment capacity of rail infrastructure 
11 RLDA 2005 To develop vacant railway land for commercial use 
12 DFCCIL 2006 Plan & Construct Dedicated freight corridors 
13 MRVC 1999 To plan & implement rail projects in Mumbai 
14 BWEL 1978/2008* To manufacture wagons & structural fabrication jobs 
15 BSCL 1976/2010* To manufacture Railway rolling stock 
16 BCL 1976/2010* To manufacture wagons, retrofitting of EOT cranes 

*-year of taken over by Ministry of Railways   
Research and development is very important part of any organization. on Indian 
Railways Research and development is carried out by Research Design and 
Standards Organization (RDSO) which is located at Lucknow. RDSO is also 
mandated to test and certify new technologies or innovations in train operation. 



HR development is another important aspect of the organization. On IR for 
development of its manpower training institutes are provided all across the 
country. Zonal training centers are located in zones for training of Group C staff. 
For training of officers on IR, six premier training institutes have been 
established. 
 
SN Name of Institute Located at For officers of 
1 National Academy of Indian 

Railways (NAIR) 
Vadodara All Indian Railway Officers 

& centralized training of officers 
of Accounts, Personnel, Stores 
and Medical services. 

2 Indian Railway Institute of Civil 
Engineering (IRICEN) 
 

Pune Engineering Officers 

3 Indian Railway Institute of 
Electrical Engineering (IRIEEN) 

Nasik Electrical Officers 

4 Indian Railway Institute of 
Mechanical & Electrical 
Engineering (IRIMEE) 

Jamalpur Mechanical Officers 

5 Indian Railway Institute of 
Signal & Telecommunication 
(IRISET) 

Secunderabad Signal & Telecommunication 
officers 

6 Indian Railway Institute of 
Transport Management (IRITM)

Lucknow For Traffic Officers  

  
Salient features of IR: 
Indian Railways is the fourth largest Railway network in the world after US, 
Russia and China. It runs about 20,000 trains carrying more than 2.5 crores 
passengers and 2.8 million tonnes of freight every day. In terms of passenger 
kms IR  tops the list, with 1046 billion pkm. Indian Railways has become the 
fourth railway in the world which loads more than a billion tonnes of freight in a 
year. More than 12000 passenger trains which run across the country every day, 
cover a distance which is more than 4 times the distance between earth and 
moon. 

Chhatrapati Shivaji Terminus, Mumbai has been given status of world heritage 
site by UNESCO in 2004.  Three Mountain Railways of India i.e. Darjeeling 
Himalayan Railway a narrow gauge railways in West Bengal, Nilgiri Mountain 
Railway, a metre gauge railway in the Nilgiri Hills in Tamil Nadu and  Kalka-
Shimla Railway, a narrow gauge railway in the Shivalik mountains in Himachal 
Pradesh are already declared UNESCO world heritage sites in 1999. 

 
Facts and figures are the best indicators to understand any organization. IR has 
been improving its output every year in both passenger and freight 
transportation. Following key statistics about IR will help you understand about 
IR, its assets, its performance and financial status. 



 
Key Statistics 

 
SN Plant & Equipment Unit 2010-11 2011-12 
1 Capital-at-charge Rs in crore *1,43,220.57 1,61,447.97 
2 Total investment “ 2,31,615.25 2,57,958.35 
3 Route length Kms. 64,460 64,600 
4 Locomotives Nos. 9,213 9,549 

5 
Passenger service 
vehicles 

“ 53,220 55,339 

6 Other coaching vehicles “ *6,500 6,560 
7 Wagons “ *2,29,997 2,39,321 
8 Railway stations “ 7,133 7,146 
II.   Volume of Traffic 
1 Passengers originating Millions 7,651 8,224 
2 Passenger kms. “ 9,78,508 10,46,522 

3. 
No. of passenger trains 
run Daily 

 11,824 12,235 

3 Revenue earning traffic Millions 921.73 969.05 

4 
Total traffic (incl. non-
revenue) 

“ 926.43 975.16 

III. Employment and Wages 
1 Regular employees Thousands *1,332 1,306 

2 
Wage bill of regular 
employees 

Rs in crore *51,776.57 58,680.57 

3 
Average annual wage 
per regular employee 

Rs *3,94,112 4,56,807 

IV. Financial Results 

1 Revenues Rs. in crore 94,525.46 1,04,153.55 

2 Expenses Rs. in crore 89,474.22 98,677.41 

3 Miscellaneous 
transactions ” 1,284.73 1,338.66 

4 Net revenue (before 
dividend) ” 6,346.14 6,781.60 

5 
Rate of return on 
capital 

Percent *4.43 4.20 

6 Dividend on capital Rs. in crore 4,941.25 5,656.03 

7 Shortfall(-)/Excess(+) ” 1,404.89 1,125.57 
8 Passenger earnings “ 25,792.63 28,246.43 

9 
Other coaching 
earnings 

“ 2,469.84 2,716.53 

10 Goods earnings “ 62,844.72 69,547.59 
11 Sundry earnings “ 3,418.27 3,643.00 



12 Gross earnings “ 94,525.46 104,110,36 
13 Suspense “ 10.17 (-)43.19 
14 Total working expenses “ 89,474.22 98,667.41 
15 Operating Ratio  Percent 94.59 94.85 

 
(*Revised) 

This chapter intends to give you an overview of Indian Railways and detail on 
various departments is given in subsequent chapters. 
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FUNCTIONS OF ACCOUNTS DEPARTMENT 

Historical 
Background 
There were 33 separate Railway administrations (4 by Govt., 5 by Indian states & 
24 run by Private Companies) headed by an ICS officer who was assisted by 1 
Secretary, 3 Deputy Secretaries, 4 Under secretaries & 4 Assistant Secretaries 
and the Accounting and auditing was being done by the Accountant General of 
the Public Works Department. It was increasingly felt that the Railway Finances 
should be separated from the General Finances as though the Railway demands 
were only 2 out of some 100 demands of the General Finances and any 
fluctuations in the railway demands caused violent fluctuations in the General 
Finances.    

The most important land mark in the history of the financial administration on 
Railways in India was the appointment of the Financial Commissioner for 
Railways in April, 1923 with the sanction of the Secretary of State for India, as 
part of the scheme of re-organization of the Railway Board as recommended by 
the Acworth Committee (1921). The declared object of this appointment was to 
secure, firstly, economy in the expenditure of public moneys, and secondly, the 
coordination of financial policy of IR with the general financial policy of the 
Government of India. This was followed by the Separation Convention of 1924 
by which Railway finances were separated from the General Finances of the 
Government of India.  

The Financial Commissioner is the professional head of the Railway’s Financial 
Organization and represents the Government of India, Ministry of Finance on the 
Railway Board. In his capacity as ex-officio Secretary to the Government of India 
in the Ministry of Railways in financial matters, he is vested with full powers of the 
Government of India to sanction Railway expenditure subject to the general 
control of the Finance Minister. This arrangement is intended to ensure that 
financial control over operations of the Railway Department is exercised from 
within the Organisation by an officer who shares with the Members and the 
Chairman, Railway Board the managerial responsibility as a senior partner in the 



common enterprise of efficient and economic working of the Railway undertaking. 
In the event of a difference of opinion between the Financial Commissioner and 
other Members & the Chairman of the Railway Board, the former has the right to 
refer the matter to the Finance Minister. The Financial Commissioner is assisted 
by Additional Member Finance and Additional Member Budget and Advisor 
Accounting reform and Advisor Finance Commercial Establishment.  The various 
directorates of Finance at Railway Board deal with Accounts matters, Accounting 
reforms, Finance, Finance (Budget), Finance (Commercial, Establishment), Pay 
Commission, Statistics and Economics.  These are headed by various Executive 
Directors belonging to the Indian Railway Accounts Service. 

Evolution of 
Financial Systems 
of Indian Railways 
: In 5 Stages 

i. Railway finance was a  part of Finance department and Accounting was 
done  by the AG, 

ii. Appointment of Financial Commissioner in 1923. 
iii. AG replaced by Controller of Railway Accounts and Director of Railway 

Audit under Auditor General. Beginning of IRAS. 
iv. Railway accounts under GM. Chief Accounts Officer reports to GM. 

Change of designation to FA&CAO. 
v. Distinct Finance branch under FA&CAO. 

Officers of the Accounts Department 



At Headquarter Level: Junior Scale-Assistant Financial Advisor, Senior Scale- 
Sr. Assistant Financial Advisor. 

At Division Level:  Junior Scale- Assistant Divisional Finance Manager, Senior 
Scale- Divisional Finance Manager, JAG-Sr. Divisional Finance Manager 

 

FUNCTIONS OF ACCOUNTS DEPARTMENT- The functions of the Accounts 
Department can mainly be categorized as follows:- 

 Keeping the accounts of the Railways in accordance with prescribed rules 

 Internal check of transactions affecting the receipts and expenditure of 
railways. 

 Tendering financial advice 

 Compilation of budget 
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 Other management accounting functions 

 Ensuring financial propriety 

 Inspection of Essential offices  

 The probationers are advised to read chapter-1 of the Accounts Code 
Vol.–I.  

MAIN DIVISIONS OF WORK- The work in Railway Accounts generally falls 
under the following main divisions- 

 Administration 
 Booking and Compilation 
 Budget 
 Cash and Pay 
 Compensation Claims 
 Engineering Accounts 
 Establishment accounts 
 Finance and planning 
 Fuel Accounts 
 Inspection (Executive and Accounts Officers) 
 Expenditure accounts 
 PF and Pension 
 Traffic Accounts 
 Stores Accounts 
 Traffic costing 
 Workshop accounts 

 
(The probationers are advised to read Para 117 to Para 130 of the Indian 
Railway Accounts Code Volume-I for further reference.) 

 

 The Accounts of a Railway have to facilitate a General review of the 
finances of the Railway as a Commercial Enterprise as well as in accordance 
with the requirements of Government Accounts. Therefore, the objectives of 
securing the essential requirements of Commercial Accounting and practices of 
Government Accounting is met by maintain the link between the two to show how 
much is coming into the government coffers through the Railways and how much 
is going out as capital or revenue expenditure out of government coffers as the 
money being spent on the activities of the railways. 



A. RAILWAY ACCOUNTS AS A COMMERCIAL ENTERPRISE 
 Capital and revenue transactions 
 Capital and revenue accounts 
 Profit and loss account and  balance sheet prepared at close of financial 

year 

B. RAILWAYS ACCOUNTS AS A GOVT. ENTERPRISE 

Government accounts are maintained in 3 parts: 
I. Consolidated Fund of India(Part I)Article 266 

II. Contingency Fund of India(Part II)Article 267 
III. Public Accounts of India(Part III)Article 268 

 Part-I comprises of three main divisions namely Revenue, Capital and 
Debt.  In the case of Railways Traffic earnings are the main source of revenue.  
The second division deals with expenditure incurred with the object of increasing 
assets of a material character and also receipts intended to be applied as a set-
off to capital expenditure.  The third division comprises, so far as Railway 
Accounts are concerned, of loans and advances made by Government together 
with the repayments of the former and recoveries of the latter. 

 Part-II i.e. contingency fund of India- In this part are recorded transactions 
connected with the Contingency Fund set up by the Government of India under 
Article 267 of the Constitution. 

 Part-III i.e. Public Account of India has two main divisions i.e.  
i. Debt and deposits  
ii. Remittances. (These are all adjusting heads such as transfer 

between different accounting circles) 
 



CANONS OF FINANCIAL PROPRIETY 

Rule 21 (of GFR): Standards of financial propriety: Every officer incurring or 
authorizing expenditure from public moneys should be guided by high standards 
of financial propriety. Every officer should also enforce financial order and strict 
economy and see that all relevant financial rules and regulations are observed, 
by his own office and by subordinate disbursing officers. Among the principles on 
which emphasis is generally laid are the following:- 

(i)  Every officer is expected to exercise the same vigilance in respect of 
expenditure incurred from public moneys as a person of ordinary 
prudence would exercise in respect of expenditure of his own money. 

(ii)  The expenditure should not be prima facie more than the occasion 
demands. 

(iii)  No authority should exercise its powers of sanctioning expenditure to pass 
an order which will be directly or indirectly to its own advantage. 

(iv)  Expenditure from public moneys should not be incurred for the benefit of a 
particular person or a section of the people, unless - 

(a)  A claim for the amount could be enforced in a Court of Law, or 

(b)  The expenditure is in pursuance of a recognized policy or custom. 

(v)  The amount of allowances granted to meet expenditure of a particular type 
should be so regulated that the allowances are not on the whole a source 
of profit to the recipients. 

Statutory Audit 

Under the constitution of India (Art. 149-151) CAG is the authority for 
conducting audit of the accounts of the union, states and union territories. CAG’s 
functions are as follows- 

 To audit all expenditure from the consolidated fund of India.  

 To audit all transactions of the union and states relating to contingency 
fund.  

 To audit all trading, manufacturing, profit and loss accounts and balance 
sheet kept in any department of the Union or State.     



Therefore the CAG 
has the authority 
to :- 

 To inspect any office of account under the control of Union or State.  

 To require that any accounts which deal with or form the basis of 
transaction shall be placed before him.  

 To put such questions or make observations as considered necessary.  

 The Organizational structure of the CAG’s office is as follows:- 

CAG’s ORGANISATIONAL STRUCTURE 

 

 

 

 

 

 

 

 

Communications from Audit 

 The Communications from Audit comprise specific reports which are 
termed as part-I and II Audit Inspection Reports which detail major and minor 

CAG

Dy.CAG (Railways) 

PRINCIPAL DIRECTOR (ONE IN EACH Zonal RAILWAYS) 

DEPUTY DIRECTOR OF AUDIT

AUDIT OFFICERS IN THE DIVISIONS/WORKSHOPS 



irregularities detected during the course of statutory audit.  The part-II Audit 
Inspection Report can be closed by Associate Accounts of the Executive on 
receiving a satisfactory reply whereas Part-I Audit Inspection Report is closed by 
Audit on receiving a reply from the Associate Accounts who have vetted the reply 
of the Executive to the Audit Objection. 

 Special letters is the next category of Audit Objections which is a serious 
Audit Objection highlighting important irregularities.  Draft paras are serious Audit 
Objections and the Railway Administration is given 6 weeks to reply to a draft 
para failing which/ or Audit not been convinced of the reply a Draft para can be 
converted into a Provisional Para.  Provisional Paras are dealt by the Railway 
Board and the concerned Zonal Railways must give a reply within 2 weeks to a 
provisional para and if Audit is not convinced of closing a provisional para, it gets 
converted into a Audit para in the report of the CAG which is tabled in the house 
of parliament.  The CAG’s report is then seen by the Public Accounts Committee.  

Object of Statutory Audit: 

 The Statutory Audit serves a three fold purpose which is as follows:- 

 Accountancy Audit- Check the accuracy, all payments are supported by 
relevant vouchers.  

 Appropriate audit- check that expenditure and receipts are properly 
classified.  

 Administrative audit- to check that expenditure is according to prescribed 
rules. 

Accounts inspection of Executive Offices 

 The basic essence and spirit of the Accounts inspection of Executive 
Offices is the part of internal check mechanism which ensures the following:- 

1. To verify the records kept with executive. 
2. To ensure that all returns sent to accounts are based on correct basic 

records. 
3. Scheduled in accordance with an inspection programme. 
4. It is drawn in advance. (1712 of a-1) 
5. Inform the executive.(1713 of a-1) 
6. Information to audit. 

  



The chapter 17 of the Accounts Code Volume outlines the details of the 
inspection of Executive Offices. 

Inspection Reports 

After the Accounts inspection is over it includes all items which have not been 
satisfactorily been explained during inspection and the reports generated are of 
two kinds:- 

1. PART I Accounts inspection report - items of major objections. 

2. PART II Accounts Inspection report -items of minor objections 

 The Inspectorial staff Associated with the Accounts Inspection are ISAs 
and SVs for inspection of stores, TIAs for inspection of Stations, and the Section 
Officers for the inspection of Executive Offices.  The Executive must give a 
convincing reply to the accounts Inspection Report to have them close by the 
Accounts Office. 

 The Chapter of 17 of Accounts Code Volume may be read for further 
details on the periodicity of inspection and guidelines therein.  

General Managers’ Negative Powers 

For efficient functioning of zonal railways, powers have been delegated by 
Railway Board to General Managers of Indian Railways (vide Finance Code vol. 
I). Unlike other provisions/rules, etc. powers delegated to General Managers’ are 
negative in nature, i.e. for a limited no. of specified items in the GMs’ –ve powers, 
General Managers are required to obtain prior sanction of Railway Board. In 
other words, in case any item is NOT LISTED in the GMs’ –ve powers, General 
Managers are empowered to sanction expenditure for them, subject to extant 
laws and other rules, and in cases having financial implications, in consultation 
with the Financial Adviser & Chief Accounts Officer (FA&CAO) of the railway.  

Schedule of Powers 

 The Schedule of Powers represents inter-alia delegation of powers to the 
General Managers as received from Railway Board.  These powers are 
delegated by the General Manager in consultation with the Financial Adviser & 
Chief Accounts Officer (FA&CAO). The objective of the Schedule of Powers is to 
detail the powers delegated to the Officers by the General Managers for quick 
decision making and decentralization.  The powers delegated are to be exercised 



only by the authority indicated and to the extent specified.  The powers are 
subject to existing codal procedures, rules and other extant orders issued by 
Railway Board from time to time.  The powers are also subject to availability of 
funds.  No re-delegation is permissible unless specifically authorized by the 
General Managers.  

The delegation is grouped mainly under 3 headings  
a) PHODs / HODs 
b) DRM/ ADRM/ SAG Officers in field units. 
c) Divisional / Extra Divisional Officers and Officers in headquarters. 
 
The schedule of power is divided into several parts, viz. relating to works 

matters, miscellaneous matters, Establishment matters, Commercial matters, 
Stores matters, Medical matters, etc.    

 
There are certain powers, which cannot be delegated even by the General 

Managers to the officers down the line.  There is an attached annexure to the 
Schedule of Powers on every Railway which outlines the list of items requiring 
the personal approval / sanction of the General Manager.  The General 
Manager’s powers are termed as negative powers because the powers outline 
what the General Managers can not do which implies the approval/ previous 
sanction of higher authority is necessary.   

Tenders and Contracts 

In current era of privatization and outsourcing, most of the organizations 
both in private and public sectors, are engaging other agencies for doing various 
works, supply of materials and maintaining assets. Therefore, they have to enter 
into contractual relationships in their day-to-day affairs. As such, it is absolutely 
essential for all managers to be aware of basic ingredients of contract so that 
they do not commit mistakes, causing loss to the organization.  

Contract has following basic elements. 

(1) There should be minimum two parties.  

(2) The object of contract should be lawful.  

(3) There has to be a consideration, whose quantum is not material, provided 
there is free consent of the parties.  



(4) There has to be free consent. Any agreement/contract entered by force is 
illegal. 

(5) There should be offer by one party and its acceptance by other party.  

(6) The acceptance has to be unconditional, if there is conditional 
acceptance; it is nothing but a counter offer, which has to be again 
accepted by other party, for a valid contractual relationship.  

(7) Both the parties to the contract should be of sound mind and should not 
be minor.  

(For details refer to Indian Contract Act 1872) 

As for, the tender notice (Notice Inviting Tenders-NIT for short) published 
in newspapers is concerned; it is neither in the category of an offer nor that of 
acceptance. It is only an invitation to offer. However, it is very important because 
the tender forms are filled up on the basis of information available in the NIT and 
in the tender form.. Therefore, if the printed information is either incorrect or 
incomplete, then the whole tender process and the contract entered into on that 
basis may become irregular and the whole process may have to be canceled. 

 

Private sector is way ahead in taking work through contracts but there is a lot of 
difference between the tender system of private sector and public sector / 
government departments. Private entrepreneur or head of private enterprise can 
call any party and assign contract to him, taking into account his company’s 
interest. However, Government Departments or PSUs cannot do so, as it will 
amount to contravention of Article 14 of The Constitution of India. Apart from 
ensuring reasonableness of rates, they have to ensure that the tender is selected 
without any discrimination, by giving equal opportunities to all and in a 
transparent manner.  They have to demonstrate themselves as a model 
contractor. The whole tender process, starting from calling of tenders to the fixing 
of agency has been prescribed, keeping in view the objectivity and transparency   

In order to accomplish any work or get supply of any material, tenders can be 
called in various modes, which may be selected as per need of the hour. The 
tenders may be open/global/advertised, limited or single. The details are as 
under.  

(a) Open/Advertised/Global Tenders 



These modes are open to all eligible parties and are advertised in national 
and local newspapers of repute for informing all concerned that the particular 
work is to be done on a contract basis. Normally, this mode is adopted for high 
value tenders, because the cost of advertisement is quite high and the economy 
expected from publicity should be always more than the expenditure likely to be 
incurred on publication. Besides, the stipulated notice period has to be given, 
which also entails certain inevitable delay. It has been noticed that tender notices 
are sometimes advertised indiscriminately without any regard to the economics 
of the case, causing financial loss to Indian Railways. The newspapers in which 
such notices are to be published should be selected very carefully, taking into 
account their circulation to the likely tenderers. While releasing the 
advertisements, one should be careful to see that the newspapers are of repute 
and are widely circulated. 

(b) Limited tenders 

Under this system, every railway unit is supposed to have an approved list 
of contractors/suppliers/manufactures. Tender forms are sent to only approved 
parties, for which, they are short-listed and registered after screening by a 
committee available at the divisional and headquarters level. An accounts officer 
is always one member of the committee. The financial position and past 
experience of the parties is examined before registration. After due verification of 
all the credentials submitted by them, they may be registered under various 
categories based the on value of work. They are required to submit standing 
earnest money with railways and are not required to submit earnest money with 
each and every tender separately. Selection of the party is comparatively easier 
in this system because the tender committee has to concentrate only on the rate 
portion, as the credentials are already verified. However, the capacity of the 
tenderer has to be kept in view.  

(c) Single tender 

This system is adopted only when the work is of petty nature and going for 
limited or open tender will be economically unviable, or the work is of special 
nature and there is only one party, who can do it, or the work is to be completed 
very urgently and there is no time for tendering. Normally the rates are higher 
than other modes and as such this should be an exception rather than rule. Also 
this requires higher sanction and typically, higher level tender committee, as per 
respective SOP.  

(d) Various stages of tender process  



The process of calling tenders, selection of the agency, entering into 
contracts and getting work done involves following stages. All officers are 
advised to be very careful at every stage.  

(1) The competent authority should have sanctioned the detailed estimate 
before calling tenders.  

(2) Budget should be available in the year to discharge contractual 
liabilities.  

(3) The detailed plans, designs, technical specifications, quantity of works 
and special conditions must be finalized and suitably incorporated in 
the tender papers and tender papers must be available for sales before 
the date indicated in the tender notice.  

(4) The mode of tendering must be decided taking into account the 
financial interest of railways.  

(5) The tender notice must be drawn very carefully indicating name of the 
work, brief particulars, estimated cost, earnest money and its form, the 
date and place of sales of tender papers, the last date and time of 
sending or depositing tender papers in the tender box, the time and 
date of opening and the qualifications of contractors  (eligibility) etc.  

(6) The publicity should facilitate and competition and the cost of publicity 
must be less than the expected benefit. 

(7) The tender box must be sealed at the appointed time.  

(8) The tenders received before the time of opening but after the due date 
and time are called “delayed tenders” and they should also be opened 
and dealt with in the same manner as tenders received before the due 
date and time.  

(9) The tenders received after the time of opening should be opened by 
the concerned officer and marked “late” as such in red ink prominently 
on the envelope as well as tender paper.  

(10) A suitable remark in regard to both delayed and late tenders should be 
made both in the tender register as well as the comparative 
statements.  



(11) Delayed and late tenders should be dealt with as per instructions 
issued by Railway Board from time to time.  

(12) The tenders are opened in the presence of the contractors or their 
nominated representatives. Tenderers are invited to witness the 
opening but we should not wait for their presence.  

(13) The tender opening committee will include an accounts representative 
if the value is more than the prescribed amount. 

(14) The tender opening committee will mark the numbers on the envelopes 
and tender papers as 1/5, 2/5, 3…………. 5/5 (e.g. say, five tenders 
have been received). It is essential to encircle the rate, amount and 
financial conditions with red ink. While encircling, care should be taken 
to ensure that avoidable space is not left inside the encircled area as it 
can be misused by unscrupulous elements that can effect 
manipulations. All members of the committee will authenticate the 
encircled areas.   

(15) If there are cuttings etc. they have to be indicated. Similarly if the rates 
are not quoted in words, this should be highlighted.  

(16) The particulars of earnest money should be also indicated.  

(17) After opening, the OS of executive departments prepares comparative 
statement (tabulation statement) indicating abstract information 
available on the tenders.. This statement is verified by Accounts after 
comparing rates and financial conditions etc. available in the tender 
papers. This statement is helpful to the tender committee in selecting 
tenderers on the basis of their rates etc.  

(18) The tender committee should be constituted by the competent 
authority as per SOP. There is normally a standing tender committee 
for routine matters of works/ procurements.  

(19) Along with the tabulation statement, a briefing note, duly authenticated 
at an appropriate level, is provided to the Tender Committee. This note 
should, inter alia, give information to the tender committee about the 
following: 

i) Complete and latest information about lowest contract rates for 
same or similar materials or work in the particular or contiguous 
area,   



ii) Related conditions, 

iii) Latest data regarding availability and prices of material etc., 

iv) Special conditions if any, related to the above. (Para –612, F 1, 
para 1253 Engineering Code)  

(20) Tender committee is responsible for making clear and specific 
recommendations with regard to the tenderers and the terms and 
conditions on which the contract could be awarded.  

(21) The accepting authority may accept the recommendations, may modify 
the recommendations with reasons or remit the case back to the 
tender committee for reconsideration on certain points.  

(22) If any of the members of the tender committee wishes to differ with 
other member/s, he must record his views in the body of the tender 
minutes and other members should place their comments thereafter, 
so that the accepting authority can decide the case.  

(23) The accepting authority should accord acceptance only on the body of 
the tender committee minutes and not on the noting side of the file.  

(24) The acceptance letters/purchase orders can be issued after 
acceptance by the competent authority after Accounts vetting wherever 
required as per SOP. 

(25) The tenderer is called to sign the agreement after the agreement 
format has been vetted by law and finance.  

(26) The contractor completes the work as per the terms and conditions of 
the contract and railway is bound to pay his bills after following due 
process of measurement and certifications.  

(27) In case of dispute, the contractor may ask for arbitration and 
concerned officers need to know how to deal with arbitration in terms 
of the Arbitration clause related the respective contract. (For this, it 
would be useful to refer to The Arbitration and Conciliation Act, 1996. 
There is always an Arbitration clause in GCC i.e. General condition of 
contract (for works matters) and IRS, i.e. Indian Railway Standard 
conditions of contract (for stores matters). All arbitrations in India are 
governed under the Arbitration and Conciliation Act 1996. 



Earnest money 

The earnest money is required to test the earnestness of the tenderers 
and to discourage non-serious parties. The earnest money of unsuccessful 
tenderers is refunded, whereas the earnest money of successful tenderers is 
adjusted in the security deposit. In case of works tenders, earnest money is 
essential and any tender unaccompanied by earnest money is to be summarily 
rejected. However, in case of stores tenders, earnest money may be waived for 
certain categories of firms. (Para 620 F-I) 

Security Deposit 

Security deposit is for due fulfillment of contractual obligations by the 
contractor and is forfeited in case of default. Normally it is deducted from the 
running bills of the contractor. It is kept in deposit and is refunded to him after 
certification of the executive officer about the due fulfillment of contractual 
obligation and no dues. In case the contractor is ready to give bank guarantee 
(BG) of equal amount then no deduction is required from his bills. The bank is 
responsible for meeting the loss if any. BG is released only after necessary 
certification. However the custodian of BG should be careful about the validity of 
BG because bank will not indemnify railway in case loss is reported after the 
expiry of the validity period. (Para 620 F-I) 

All contracts of Railways to be in the name of President of India 

As per Article 299 of the Constitution of India, all contracts made in the 
executive power of the Union should be expressed to be made by the President 
and shall be executed on behalf of the President. 

Conclusion 

From the above discussion on tender and contracts, it should be evident 
that the objective of tender system is to get the work done with reasonable cost 
and quality. All railway officers, irrespective their department, will be required to 
select parties for discharging contractual obligations. Therefore, they should give 
special attention in acquiring expertise in this area.  

Important Readings: 

It is suggested that for a good command over the subject, it will be very useful to 
refer to the following. 

1) Indian contract Act 1872,  



2) Chapter 12 of the Engineering Code, 
3) Chapter 6 of the Finance Code, 
4) Chapter 4 of the Stores Code, 
5) Commentary on Articles 14, 299 and 300 of the Constitution of India,  
6) Arbitration and Conciliation Act, 1996 
7) General conditions of Contract. (For works matters) 
8) Indian Railway standard conditions of Contract. (For Stores matters) 

 

Question Bank 

Part-1: Functions and structure of Accounts Department  

(1) Financial objective of IR is ----------------------------------------------------------
----- 

(2) Accounting may be defined as -----------------------------------------------------
----- 

(3) All the major decisions of IR are subject to approval of ---------------------
----- 

(4) IR get power to spend money through -------------------------------------------
---- 

(5) Two main tasks of accounts deptt. are ---------------------- and --------------
---- 

(6) Internal checks means ----------------------------------- 

(7) --------------settlement of ------------- claims is also the job of accounts 
Deptt.  

(8) Job costing is done in ------------------------------------- on IR.  

(9) Five most important functions of accounts deptts are ------------------------ 

(10) Accounts Deptt. on IR is headed by --------------------------------- 

(11) Financial commissioner was first appointed in the year --------------------- 

(12) --------------------- Committee appointed in ---------------------recommended 
the separation of railway finances from the general finances.  

(13) Two purposes behind appointment of FC were ----------------- and --------
-- 



(14) In case of disagreement between FC and the Board Members/CRB, 
FC has right to refer case to --------------------- 

(15) Zonal/UP accounts Deptt. is headed by --------------------------- 

(16) Pension section in FA&CAO office is under ----------------------- 

(17) Traffic Accounts is under ---------------------------------- 

(18) Statistical officer reports to ------------------------------- 

(19) Sr. EDPM reports to --------------------------------------- 

(20) Traffic Costing officers reports to ---------------------- 

(21) Cash and pay office is directly headed by ------------------------ 

(22) Only a traffic officer can become traffic costing officer (true/false) 

(23) Only accounts officer can become statistical officer (true/false) 

Part– 2: Accounts Inspection of executive office by accounts deptt. 

(24) Accounts conducts inspection of executive offices to ensure that --------
---- 

(25) Account inspections are conducted as per pre planned and approved 
Programme (true/false) 

(26) Accounts inspection sections are available in ----------------------------------
- 

(27) Station inspections are normally done by ------------------------------------ 

(28) Store accounts and stock keeping is inspected by ------------------------ 

(29) Accounts inspection report part-I can be closed by executive officers 
by Taking corrective measures. (true/false) 

(30) Accounts inspection report part II is closed by the audit deptt. 
(True/False) 

(31) The objection which deals with shortage/excess of stock is ----------------
-- 

(32) Account inspection report part I is prepared in ---------------------- copies.  



(33) Accounts and audit conduct simultaneous inspections (true/false) 

(34) Stock verification is done as per the provisions of --------------------------- 

(35) Station accounts are inspected as per the guidelines available in --------
----- 

Part-3: Statutory Audit 

(36) CAG means ------------------------------------------------ 

(37) CAG derives his powers from---------------------------------------- 

(38) Audit is responsible for audit of ----------------------------------------- 

(39) The head of Zonal audit is------------------------------------  

(40) Main purpose of audit is to ensure that--------------------------  

(41) CAG can be removed in a manner prescribed for-------------------  

(42) Article-------------------prescribe for mode for his appointment.  

(43) Audit deals directly with the executive deptts. (true/false)  

(44) In case of disputes between audit and account the matter is referred 
to-----  

(45) Special letters can not be issued by the divisional audit officer. 
(true/false)  

(46) The annual audit report to parliament is examined by------------------------  

(47) Draft Paras are issued by Divisional Audit Officer (true/false)  

(48) Draft Paras are issued by-------------------------------  

(49) Draft Paras are addressed to--------------------------  

(50) Reply to draft Para must be sent within-----------weeks.  

(51) The reply of draft Para is to be approved by Railway Board.   
(true/false)  

(52) Draft Para is issued in------------------copies.   

Part – V – SOP 
(53) What is the nature of GMs power? 



(54) What is role of finance in re-delegation? 
(55) What is a correction slip? 
(56) What is register of correction slip? 
(57) Who is in-charge of SOP at Zonal headquarters? 
(58) How can you get more power? 
(59) What are cannons of financial propriety? 

 
Part- VI- Tenders & Contracts 

(60) Please indicate type of tenders. 
(61) What are basic ingredients of a valid contract? 
(62) What is the purpose of earnest money? 
(63) What is purpose of security deposit? 
(64) What precautions should be taken by the members of tender opening 

Committee? 
(65) Why the vetting of comparative chart is needed? 
(66) What is role of briefing note? 
(67) What is role of tender committee? 
(68) What is a dissenting note? 
(69) Why contract agreement needs legal and financial vetting? 
(70) What is late tender? 
(71) What is delayed tender? 
 

BUDGETING ON RAILWAYS 

INTRODUCTION 

Budget is a statement of the estimated annual receipts and expenditure both on 
capital as well as Revenue transactions of an organisation. It is a process of 
planning and reviewing the activities of an organisation. Railways, being 
Government of India Department, receipts and payments of the system were 
merged in the General Budget of the Government of India. As a result of the 
recommendations of the Acworth Committee during 1920-21, it was decided to 
separate the finances of Railways from General finances with the object of 
securing stability for general revenues and to strengthen the Railways finances. 
This is generally known as "Separation Convention of 1924". Since, then 
separate Railway Budget is submitted in advance of the General Budget to the 
Parliament. 

These statements are submitted to both the Houses of Parliament viz. Lok Sabha 
and Rajya Sabha. Railways are not run purely on commercial considerations. At 



the same time, as the finances of Railways are independent of the general 
finances, Governmental outlook cannot also be applied. The system of 
accounting adopted in Railways is such that the commercial as well as 
Government accounting   is bridged. 

The expenditure on Railways may be either voted or charged. The 
expenditure covered under the former category requires the approval of 
Parliament. After President gives assent, money becomes available for the 
different activities. In respect of charged expenditure, the sanction of the 
President is conveyed without the budget being submitted for the vote of 
parliament. It is one of the means by which Parliamentary control on Railway 
finances is exercised. Parliament has got the powers to give assent to or to 
reduce or to modify the amounts proposed by the Railways Ministry during the 
course of discussion on Railway Budget. Such powers are exercised through cut 
motions. The votable part of expenditure together with the charged appropriation 
are presented to Parliament in the form of Demands for Grants. As at present 
there are 16 demands for grants, these have been evolved over a period of years 
through the Accounting and Budgetary Reforms process. The growing 
requirements, accountability to Parliament and also the changes in the 
accounting system have necessitated the review of the forms of Railway Budget 
from time to time.  

DEMANDS FOR 
GRANTS 

Prior to financial year 1924-25, the entire expenditure of Railway department was 
divided into two categories only viz., Capital and Revenue. After separation of the 
Railway Finances from general Finances, as a result of recommendation of the 
separation convention, the revenue expenditure on Railways used to be 
presented under 14 demands as follows: 

 Demand No.1 Railway Board  

 Demand No.2 Inspection  



 Demand No.3 Audit  

 Demand No.4 to 11 Revenue working expenses  

 Demand No.12 Appropriation to reserve Fund  

 Demand No.14 Interest charges 

Demand No.16 

The above change were brought into use as a result of the decision to group the 
ordinary revenue working expenses into 8 functional abstracts, such abstracts 
being further subdivided into 3 functional sub groups representing Administration. 
Repairs and Maintenance and operation. This system was found defective due to 
the form of initial accounting being different from the form in which the Demands 
for grants are submitted to Parliament for approval. Subsequently, during 1934-
35 certain modifications were made in the Revenue abstracts. Similarly, in 1941-
42 also certain changes were made. As a result of the recommendations of the 
task force set up in 1973 to analyse the Budgetary, accounting and management 
practices of the Railways restructuring of demands for Grants and revision of 
accounting classification representing a specific activity or a group of 
homogeneous activity was identified. This activity was further to be analysed into 
various components such as wages, materials etc., going into the cost of the 
activity. There could be a direct relationship between the initial accounting and its 
consolidated presentation to Parliament in the form of Demand for Grants. At the 
same time, the Demands for grants should present the accounting date in a 
simple and lucid manner. In restructuring the Demands for Grants, the following 
basic considerations were kept in mind. 

A) The demand should represent a homogeneous activity controlled by 
a single departmental authority; 

B) The Demand should equally correlate costs to results duly bringing 
out the variable and fixed items of costs, to the extent possible; and 

C) The Demand should be equally balanced from the point of view of 
total expenditure. The above considerations could not be fully met 
due to certain practical restrictions such as 

i)  The Railways being a Government Department a budgetary structure 
with an accent entirely on   commercial lines is too difficult to build up: 



ii)  Introduction of vital physical data being time consuming and, 
consequently leads to delays in compilation; and 

iii)  The system should be easier to work for the lower formations. 

Ultimately, the task force recommended 16 Demands for Grants, grouped under 
7 categories, viz. 



 

GROUP NO. DEMANDS 

1 Railway Board 
I 

Policy Formulations and 
services common to all 
Railways 2 Miscellaneous expenditure(General) 

II 
General 
Superintendence and 
services on Railways 

3 
General Superintendence & service on 
Railways  

4 
Repairs and Maintenance of Way & 
Works 

5 
Repairs and Maintenance of Motive 
Power 

6 
Repairs and maintenance carriage & 
Wagons 

III 
Repairs and 
Maintenance 

7 
Repairs and Maintenance Plant and 
equipment  

8 
Operating expenses - Rolling stock and 
equipment 

9 Operating Expenses - Traffic 
IV 

 Operations 

  

10 Operating expenses - fuel  

11 Staff Welfare and Amenities 

12 Misc. Working expenses 
V 

Staff Welfare and 
Retirement benefits and 
Misc 

13 
PF/ Pension and other retirement 
benefits 

14 Appropriation to Fund  

VI 
Railway funds 
Payments to General 
Revenues 15 

Dividend Loan repayment and 
amortization of over capitalization  



VII  Works expenditure 16 
Assets Acquisition construction and 
replacement 

    

 Before explaining the features in respect of the existing Demands let us 
see the difficulties encountered in framing the Budget prior to 1978-79.  

        As mentioned already there were 8 functional abstracts with 3 functional sub 
heads under each abstracts. For example, Abstract A represented maintenance 
of structural works and Abstract B represented maintenance and supply of 
Locomotive Power. Both the Abstracts had the sub heads Administration Repairs 
and Maintenance and operation. While the initial accounting was made under 
each Abstracts and also under the main heads, the Demands for Grants were 
presented to Parliament in a different manner viz. Demand No.4 was working 
Expenses Administration For this Demand the data is to be consolidated from all 
the Abstracts under Sub Head Administration". Similarly was the case for Repairs 
and Maintenance- So under this method, the initial accounts maintained cannot 
be presented to Parliament in the same fashion without a further consolidation. 
Similarly the executive Departments were also required to estimate their total 
expenditure under different demands, for purposes of budgeting and thereby 
resulting in experiencing much difficulty in controlling the expenditure. Now, by 
the restructuring of Demands, the above difficulties have been reduced though 
not completely eliminated. For example, in the present system, Demand No.4 
represents Repairs and Maintenance of Way and Works. The entire demand 
relates to Engineering Brach except for the General superintendence and 
services all the other expenditure of the Engineering Department with regard to 
the Maintenance of Permanent way are accommodated under this grant and are 
also accounted accordingly in the accounts. Of course, the Engineering Branch 
has to budget separately for staff welfare and other amenities under Demand 
No.11, and for the Plant and equipment under Demand No.7. Though the above 
functions are quite distinct for each grant, the technical and administrative control 
continued to be vested in the Civil Engineering Department. A further 
decentralization may not be healthy and the primary objective should be the 
technical supervision and direction duly correlating the method of accounting and 
compilation of annual Budget. The traditional budgeting techniques normally take 
into account the expenditure incurred in the previous year and provide for 
increments, escalation in cost of stores and the new programmes, if any, without 
going much deeper into the physical targets set for the year.  Of course, during 
the course of the year a constant review of these estimates is made through the 



medium of "August review" "Revised Estimate" and   Final Modifications, when 
the additional available information and data are made use of. 

        The budgeting as such should originate from the grass root level namely the 
lowest subordinate who is executing the physical work and as such he must have 
better knowledge about physical work and as such he must have better 
knowledge about accounting and budgeting. He is the right person to report to 
his immediate superiors and monetary effect of any changes to his immediate 
superiors the monetary effect of any changes in his day-to-day routine. Such 
data is collected from the various subordinates and then consolidated at sub 
divisional or divisional level to compare or to review with the statistical data to 
see how far the monetary terms reflected by the subordinate justifies the physical 
targets envisaged. It is the first stage where the middle management decisions 
are to be taken either to continue or to modify the existing way of working. 

        But the same concept may not be applicable in respect of works grant. Here 
the physical target for the various works is the criterion for basic budgeting. The 
works may be at various stages of completion - some of them being in progress 
and some of them at the preliminary stage or the initial stage of planning. The 
availability of materials to complete the balance of work and other factors come 
in the way of budgeting which are to be sorted out and taken note of. Budgeting 
for works grant needs an in-depth study in respect of each work invariably. Here 
again, subordinates in charge of individual works should be the grass root 
estimator. The information so collected should be consolidated and presented at 
the Divisional level. At the Divisional level the DRM is the Officer in-charge of 
budgeting having the over all control of the various branches in a division, He is 
assisted by an ADRM in framing and reviewing the Budget with the Association 
of Accounts Offices. This does not however absolve the HODs from the 
budgetary responsibilities. The HODs are equally responsible as they are 
responsible for the physical targets efficiency of services. The various factors 
such as increase in cost of labor, the availability of materials, escalation in cost of 
stores and any new factors that got to increase or decrease the money allotted 
budgeting is to be made. Each and every new accounting new policy decision 
should be examined from the budgetary angle and the consequent modifications 
effected at the proper stage for budgetary reviews. A good estimator should take 
note of such development. Apart from recording the expenditure under various 
abstracts and detailed heads and sub-detailed heads representing a particular 
activity the component of such activity are further analyzed under different units, 
called Primary units of expenditure. This primary unit-wise analysis enables easy 
assessment of fixed, semi variable and variable costs. Each demand is 



supported with specific annexure of physical performance to have better 
appreciation of the relationship between the cost and performance. 

 

There is a move to introduce progressively the concept of ZERO BASE BUDGETING 
in Railways. Budgeting is done for each year while the planning is done for 
certain longer periods. As the very name implies, budgeting under this system for 
each year is done taking the base as zero. In other words the budgeting for each 
year is to be done from scratch. It does not mean that the present system 
adopted by Railways is insufficient or inefficient. It is only a means for improving 
the quality of reporting through budget to the management rather than 
introduction of a new system of budgeting. Under this system each executive is 
to explain in greater detail the need for the money he has sought for each 
decision unit a department or a unit of the Dept in terms of decision package. 
The main criterion for budgeting under this system is decision packages. Such 
decision packages are analyzed in the order of priority. The provisions required 
during the year are to be sought for on the basis of these priorities. If for any 
reason the allotment for a decision unit is reduced decision package (s) having 
the least priorities will have to be given up during the year. 

In the present set up the heading of each grant is self-explanatory. Yet an 
attempt is made here to bring out the scope of each grant together with the 
peculiar or special features involved in each. 

Grant No.1 Revenue Railway Board:  

This grant is for expenditure on Railway Board. This grant is supported by details 
of expenditure on Group A & B establishments, Group B and C establishments 
and other contingent charges together with the primary unit wise distribution. The 
amount received from the CPWD (Ministry of works Housing and supply) towards 
maintenance of Rail Bhavan are taken as Credits under this grant and are 
outside the scope of the demand. 

Grant No.2 Miscellaneous expenditure(General)  

This grant will cover expenditure on Surveys, RDSO, Railway Inspectorate 
attached to CBI, Statutory Audit, Share of net earnings payable to Branch lines, 
Railway Recruitment Board, Railway Claims, tribunal, Publicity for tourism 
promotion, Institutional Membership to Indian and International Institutes and 
other misc. expenditure (Genl) etc. Survey expenses though accommodated 



initially under this grant are, however, written back to the appropriate head of 
account on sanction of the project (under Minor Head preliminary Expenses) 

Grant No.3: General Superintendence and Services:  

This grant covers expenditure on the zonal Headquarters and Divisional Offices 
of the Railway Administration. Each Department of the Railway system such as 
General Management/Financial Management/Material Management Rolling stock 
Management and other departments are detailed as minor heads of this grant. 
Commission charges recovered from the defence department for audit of 
warrants and credit notes connected with military traffic are taken as Credit 
outside the scope of the grant. 

Grant No.4: Repairs and Maintenance of permanent way and Works: 

This grant covers expenditure on repairs and maintenance of permanent way 
assets such as track, other building and structures, as detailed in abstract B. The 
credits under this grant are for materials released from works charged to revenue 
and share of freight charges of Railway materials. Apart from the primary unit 
wise distribution of the amount, statistical data as to number of staff involved in 
each activity compared to the previous year separately under Group C and D are 
furnished. This grant is also supported with a statement of performance unit for 
major activities indicating the no. of  direct staff, equated Track KM in respect of 
Permanent Way maintenance, linear metres of waterway in respect of bridge 
work and square metres of plinth area in respect of service building etc. 

Grant No.5: Repairs and Maintenance of Motive Power: 

This grant corresponds to Abstract C of the Revenue classification and covers 
expenditure on steam locomotives, Diesel locomotives, Electric Locomotives rail 
car and ferry services etc. In this Demand also the statement showing the No. of 
staff involved in respect of each activity separately for Group C and D compared 
with the previous year is attached. The performance units for expenditure in 
respect of this grant are engine holdings both on line and in use, POH and IOH 
and special repairs with the no. of direct staff involved. 

Grant No.6: Repairs and Maintenance of carriages and wagons:  

This grant corresponds to Revenue Abstract D and covers expenditure on repairs 
and maintenance of carriage and wagons and EMU coaches. The running 
repairs and repairs in sick Lines periodical overhauls and other special repairs 



are distinctly exhibited for each category of stock. The staff statement as in grant 
nos.4 & 5 and also the performance units are presented as annexure to this 
grant. 

Grant No.7: Repairs and Maintenance of plant and equipment: 

This corresponds to abstract E covering maintenance of all plant and equipment 
owned by all the branches of Railways such as Civil, Mechanical and Electrical 
and signaling staff statement and also the performance unit are shown as 
annexure. No. of machinery a No. of trains are the performance units in respect 
of this grant. 

Grant No.8: Operating expenses-rolling stock and equipment:  

This grant covers expenditure on the operating expenses of Mechanical, 
Signaling, Electrical and Tele-communication equipments including rolling stock. 
The credit under this Grant represent receipts from non-government railways, 
hire and haulage charges in respect of rolling stock and also cost of electrical 
energy charges recovered. As usual, share of credit for freight charges on 
Railway materials also form part of the credit. 

Grant No.9: Operating expenses: Traffic:  

This grant caters for expenditure on traffic operating and traffic commercial 
departments. Claims organisation are, however, excluded from the scope of the 
Demand and are accommodated under grant No.12. 

Misc. Expenses on conference hire and penalty charges on interchanged stock 
as well as inter-railway financial adjustments relating to rolling stock are covered 
in this grant. The performance units for this grant are no. of trains, shunting 
engines hours and train kms. 

Grant No.10 Operating Expenses Fuel :  

This demand covers expenditure on coal, fuel oil for loco purposes and electric 
energy charges for traction purposes. Freight, handling charges including fueling 
of engines, sales tax, excise duty and cess on coal are also accommodated 
under this grant. Credits on account of sales of cinder and coal ashes and credits 
on account of inspection charges on coal are the recoveries under this demand, 
over and above the freight charges on railway stores and coal as appearing 
under Demand No. 5 to 8. This demand is supported with the performance 
statement showing gross tone kms for passenger, goods and shunting engine in 



respect of steam and diesel separately. The staff statement is also sent as an 
annexure as in other grants. 

Demand No. 11. : Staff welfare and Amenities: 

This demand covers the expenditure on educational, medical facilities, health 
and welfare services, other staff amenities such as canteens etc., maintenance 
and improvement of railway colonies, staff quarters and other welfare buildings. 
The cost of released materials and also grants-in-aid to railway schools received 
from state govt. and fees collected are taken as credits or recoveries under this 
grant. The performance units for this grant are no. of students, no. of employees, 
plinth area of residential and welfare buildings. 

Demand No. 12 : Misc. Working Expenses: 

This demand caters to expenditure on security branch and compensation claims 
for goods loss or damaged and also payments arising out of Workmen's 
Compensation Act and catering. Apart from the above, this demand takes into 
account the transactions under the Suspense head “Demand Payable" and " 
Misc. Advances Revenue" while the budgeting in respect of the final heads as 
well as MAR are made for gross debits, in respect of "Demands payable" the 
provision is made for the "Net" only viz. un discharged liability pertaining to a 
year. The amounts recouped from Accident Compensation Safety and passenger 
amenities fund are as credits or recoveries under this grant. 

Demand No. 13 : Provident Fund, Pension and Other Retirement Benefits: 

Retirement benefits covered under this demand may be categorized as  
 items met out of pension fund and   
 payments of gratuities and other contribution to provident fund.   

Out of these, the payment in respect of pension is met out of "Pension Fund" and 
the amount recouped from this fund is shown as credit under this grant. The 
other payments of gratuities and contribution to PF are met out off revenue. 

Demand No. 14 : Appreciation to DRF, Pension Fund, Development Fund, 
and Capital fund: 

This demand deals with appreciation to DRF, Pension Fund, Development Fund, 
and capital fund. Appropriations are made out of revenue. Appropriation to DRF 
is divided into various branches the railway system such as Engg., Mech., Sig, 
etc. 



Demand No. 15 : Dividends to General revenue, repayment of loan taken 
from general revenue and amortization of over capitalisation: 

This demand deals with dividends to General revenue, repayment of loan taken 
from general revenue and amortization of over capitalisation. This demand 
covers grants to states in lieu of passenger fare tax also. 

Demand No. 16 : Assets : Acquisition, construction and replacement: 

This grant is otherwise known as "Works Grant". This grant caters to the 
expenditure on acquisition of new assets, construction of new lines, 
replacements and renewals of the existing assets. The finances for these assets 
are met either through "Capital" otherwise known as loans obtained from the 
General Exchequer or internal resources of Railway system namely the 
Depreciation, Reserve fund, Development fund and capital fund.  

It may not be out of place to mention here that the items included in this grant are 
finalized long before the presentation of budget during February. During Aug-Sep 
every year, the works, machinery and plant programme to be executed during 
the next following financial year is suggested by the individual Railways to 
Railway Board in the form of preliminary works programme. This programme is 
generally divided into 3 categories namely, works in progress, new works and 
works clearly sanctioned not to be commenced. The individual works, the 
estimated cost thereof, the actual outlay to end of the previous year, the outlay 
proposed for the budget year in question and the balance of funds to complete 
the work are the details furnished in this programme. After a preliminary 
examination at the Railway Board's level, the individual railways are call for a 
detailed discussion and the items to be included are finally decide and this 
document is known as "final works programme". 

This final works programme will be the basis for the preparation of budget 
estimate figures in respect of this grant. In the case of Revenue Grants, budget 
estimate together with the revised estimate for the current year and the budget 
estimate for the ensuing year are exhibited, but it is not the case with this grant. 
Here the budget estimate figures are decided in advance through the medium of 
works programme. The revised estimate figures for the current year are only 
advised. 

Apart from the source of finance, this grant exhibits the expenditure under 
different plan heads as decided by the Planning Commission. These plan heads 
comprise of Final Heads of Accounts, such as new lines, Gauge Conversion, 
Doublings, Traffic Facilities etc., and also the Suspense heads such as Stores 



Suspense, Manufacture Suspense and Misc. Advances Capital. While in the 
case of Final heads, the Gross Expenditure during the year is the criteria for 
budget purposes, the credits or recoveries, representing the value of stores 
released are taken outside the scope of grant. But the Suspense heads have 
some peculiar features in them. The figures of debits and credits, in other works, 
Receipts and Issues are separately budgeted under all the suspense heads. The 
credits or the issues, include an element of work done for the various final heads 
within the same grant. They are normally known as " Issues within the demand" 
and are exhibited as "Deduct Entry" under each suspense heads and the vote of 
parliament is obtained in the gross debits less the deduct entry. The object 
behind this mechanism is to avoid double voting inherent in the system of 
budgeting under suspense. These peculiar features should not be lost sight of. 
The vote of parliament is obtained as far as this grant is concerned for the gross 
debits under the final heads and the gross debits excluding issues within the 
demand. Re-appropriation from one source of finance to other is not permitted. 
Similarly the re-appropriation funds from among the plan heads, for which funds 
are allotted after a detailed ad thorough examination by the planning 
commission, such as new lines, track renewals, doublings, restoration of 
dismantled lines, etc., are also not permitted. This grant is supported by an 
annexure showing state-wise investments in road services. In respect of works 
expenditure there are only 17 primary units. 

BUDGETARY EXERCISE 

Budgetary exercise is a concurrent one spread over throughout the year, 
watching the progress of expenditure against the allotment. When once the 
Railway Budget is voted by Parliament, Budget allotments under each grant 
pertaining to each Railway are communicated by Railway Board through an 
advice known as Budget Order.  

August Review 

During August, a review is conducted of the performance done by individual 
railways bringing out the modifications necessary in the allotments already made 
consequent on the trend of performance noticed then. This is known as August 
Review.  

Budget Estimate 

The second review is done during Nov-Dec. known as Revised Estimate for the 
current year and Budget Estimate for the ensuring year. Based on the 



progressive expenditure booked by individual Railways, the Railway Board after 
making necessary re-appropriation amongst the Railways concerned in respect 
of each grant with the available funds, decide upon the necessity or otherwise of 
the supplementary grant. Pending approval by Parliament of the supplementary 
grant, if necessary revised allotment is fixed by Railway Board and 
communicated to individual Railway based on which the individual Railways are 
to regulate their expenditure.  

Final Modification 

During the end of Feb. another review is conducted, known as "Final Modification 
". And by the late-March, telegraphic modification statement, if necessary, is also 
called for from individual Railways.  

Final Grant 

By 31st March, final grant as pertaining to individual Railway under individual 
grant is fixed by the Railway Board and communicated. 

Monthly Review 

As a means of controlling the expenditure, a monthly review comparing the 
actual expenditure with the proportionate budget allotment is made and an 
appreciation report bringing out the Special features in respect of each month 
account are also submitted to Railway Board. While working out the budget 
proportion, certain guidelines as contemplated in the code are adopted. The 
establishment charges such as salaries, wages, TA etc., are of a routing and 
uniform nature. The total expenditure on this are divided by 12, while the 
expenditure on stores and other adjustment transactions are generally divided by 
14, this is because the March accounts are spread over till the end of June every 
year to enable booking of expenditure under adjustment transactions completely. 
The difference of 2 (14 - 12) is distributed quarterly i.e. at 25 each for the first 3 
quarters and the balance of 1.25 taken to the last quarter.  

This monthly review would help in controlling the expenditure effectively if carried 
out at Divisional or Sub-Divisional level. This would also help in managing the 
finance in a better manner by the respective Departmental heads by directing 
Postponement or Modifications in the physical activity contemplated. 

BUDGET SUMMARISED CONCEPTS 

Definition 



Budget is a financial statement prepared prior to a defined period of time 
(financial year) of the policy to be per during that period for the purpose of a 
given objective. 

Objective 

To define objectives in financial terms for execution at all levels. To allocate 
scarce resources to important activities, to co-ordinate complex plans for action 
facilitate controls by: 

1) Establishing departmental budgets 

2) Fix responsibility 

3) Comparison and reviews 

4) Corrective measures 

Types of budgets 

1) Capital budget 

2) Revenue budget 

3) Performance budget 

4) Zero based budget 

5) Responsibility budget 

BUDGET DOCUMENTS 
1) SPEECH OF RAILWAY MINISTER 

 Part I  
 Part II  

2) KEY TO BUDGET DOCUMENTS  
 GLOSSARY OF TERMS  

3) BUDGET OF THE RAILWAY REVENUE AND EXPENDITURE FOR THE 
ENSUING YEAR 

4) EXPLANATORY MEMORANDUM TO THE RAILWAY BUDGET 
 PLAN PROGRESS,  
 INVESTMENTS BY PLAN HEADS,  



 TRAFFIC PLAN,   
 TARGETS/ACHIEVEMENTS,  
 FINANCIAL RESULTS  

 OPERATING RATIO,  
 SURPLUS/SHORTFALL,  
 NET RETURN   

 BUDGET ESTIMATES  

5) MEMORANDUM-ADJUSTMENTS IN FREIGHT AND FARE 
 COMMODITY WISE ADJUSTMENTS,  
 FARES SLABWISE,  
 SUBURBAN FARES  

6) DEMANDS FOR GRANTS 
 PART I  - RAILWAY AS A WHOLE  
 PART II - ZONAL RAILWAYS/PRODUCTION UNITS  

7) WORKS, MACHINERY AND ROLLING STOCK PROGRAM (PART I/II) 

8) Green Book 

9) INDIAN RAILWAY YEAR BOOK, SAFETY BULLETIN 

10) INDIAN RAILWAY ANNUAL REPORT AND ACCOUNTS 
 FINANCIAL RESULTS  
 BALANCE SHEET  
 LOAN ACCOUNTS  
 BLOCK ACCOUNT  
 ECO REVIEW 

11) INDIAN RAILWAY ANNUAL STATISTICAL STATEMENTS 

BUDGET CYCLE  
Sample :  Revenue Budget 2004-05 

Budget Estimate Nov/Dec 2003 



Budget presented to Parliament (Demands) Feb'04 

Grant (Budget Order Issued) August Review  March’2004 

August Review  August/Sept’2004

Revised estimate 2004-2005 and Budget estimate 2005-2006 Nov/Dec/04 

Revised Grant Jan 2005 

Final Modification  Feb2005  

Final Grant  March 2005 

Cash Closing  31.3.2005 

Transfer Transactions  April-May-2005 

Closing of 2004-05 A/C  20.6.2005  

Appropriation A/C  Sept 2005 

 



STRUCTURE OF RAILWAY BUDGET 

DEMANDS FOR GRANTS 

DEMAND 
NO. 

DESCRIPTION 

1 Railway Board  

2 Miscellaneous expenditure (General)  

3 General superintendence and services on Railways  

4 Repairs and maintenance of Permanent way and Works  

5 Repairs and Maintenance of Motive Power  

6 Repairs and Maintenance of Carriages and Wagon  

7 Repairs and Maintenance of Plant and Equipment  

8 Operating Expenses-Rolling Stock and Equipment  

9 Operating Expenses-traffic  

10 Operating Expenses-Fuel  

11 Staff Welfare and Amenities  

12 Miscellaneous Working expenses  

13 Provident fund Pension and other Retirement benefits  

14 Appropriation to Funds  

15 
Dividend to General revenues repayment of loans taken from 
General Revenues and Amortization of over capitalisation  

16 Acquisition Construction & replacement of Assets 

Demand No.11 is for expenditure on educational and medical facilities, health 
and welfare services, canteen and other staff amenities, repairs maintenance 



and improvement of Railway colonies, staff quarters, residential and welfare 
buildings. 



REVENUE ABSTRACTS 

Abstract  Demand Activities  Department  

A  3  
General Superintendence and 
Services  

All  

B  4  
Repairs+ Maintenance of Way and 
Works  

Engg  

C  5  
Repair and Maintenance of Motive 
Power  

Mech/Elect  

D  6  
Repair and Maintenance of carriage 
and wagon  

Mech.Elec.EMUP-
TL  

E  7  
Repair and Maintenance of Plant and 
Equipment  

Elect.Mech.S&TCivil 

F  8  
Operating Expenditure (Rolling Stock 
and Equipment)  

Mech/Elect  

G  9  Operating Expenditure (Traffic) Optg/Comml  
H  10  Operating Expenditure (Fuel)  CoalDieselElect  

J  11  Staff Welfare and Amenities  
Edn Health 
Residential building   

K  12  Miscellaneous working expenses  
Security Claim 
comp. catering  
Training  

L  13  Pensionary benefit  All Depts  

B  4  
Repairs+ Maintenance of Way and 
Works  

Engg  

C  5  
Repair and Maintenance of Motive 
Power  

Mech/Elect  

D  6  
Repair and Maintenance of carriage 
and wagon  

Mech.Elec.EMUP-
TL  

 14  Appropriation to funds  
 15  Dividend Payment  

 

 



PRIMARY UNITS (OBJECTS) OF EXPENDITURE 
01 Salaries and Wages 

02 Dearness Pay and Dearness Allowances 

03 Productivity Linked Bonus  

04 House Rent allowances 

05 Compensatory (City) Allowances 

06  Interim Relief 

07 Transport allowance 

08 New Pension scheme 

09 Wages of Casual Labour 

10 Kilometer allowance 

11 Overtime allowance 

12   Night duty allowances 

13 Other allowances 

14 Fees and honoraria 

15 Transfer allowance 

16 Travelling expenses 

17 Air Travel Expenses sanctioned in lieu of privilege passes 

18 Office expenses 

19 Rental for P&T telephone and call charges including Trunk calls 

21 Advertising expenses 

22 Utilities 

23 Rental for office equipment (other than Data Processing) 



24 Printing and stationery including Publications 

27 Cost of materials from stock 

28 Cost of materials-Direct purchase 

31 Fuel for other than traction 

32 Contractual payments 

33 Transfer of debits 

34 Adjustment of Wages on POH and other repairs from WMS account 
to Revenue Heads 

35 Adjustment of materials on POH and other repairs from WMS to 
Revenue Heads 

36 Excise duty paid/payable for purchase of materials 

37 Customs duty paid/payable for purchase of materials. 

38 Sales Tax paid/payable for purchase of materials. 

39 Air Travel (Domestic) 

40 Air Travel (Foreign) 

99 Other expenses. 

Demand No.16   

Assets- 
Acquisition, 



Construction and 
replacement 

Plan Heads Name 

11 New Lines 

12 Purchase of new lines 

13 Restoration of dismantled lines 

14 Gauge conversion 

15 Doubling 

16 Traffic facilities, yard remodeling  

17 Computerization  

18 Railway Research 

21 Rolling stock 

29 Road Safety Works-level crossing 

30 Road Safety works-Road Over/under bridges 

31 Track renewals 

32 Bridge works 

33 Signaling and Telecomm works 

34 Taking over line wires from P&T dept 

35 Electrification projects 

36 Other electrical works 



41 Machinery and Plant 

42 Workshops including Production units 

51 Staff quarters 

52 Amenities for staff 

53 Passengers amenities 

62 Inv. in Govt. Comm. undertaking  

64 Other Specified works 

71 Stores Suspense 

72 Manufacture suspense 

73 Miscellaneous advances 

81 Metropolitan Transport projects 

82 Transfer to SRSF 

 

 

Primary Units (Objects) Expenditure for Works 

1 Pay& allowances of Departmental Establishment 01 

2 Payment to Casual Labour  02 

3 Payment to contractors and others for Engineering works or 
supply and erection contracts etc. 

03 

4 Direct supply of material 04 

5 Stores supplied from stock 05 

6 Freight on stores 06 



7 Credits for released material 07 

8 Others 08 

9 Transfer of debits/credits affecting capital works expenditure/ 
suspense accounts 

09 

10 Productivity Linked Bonus 10 

11 Excise duty paid/payable for purchase of materials 11 

12 Custom Duty      “ 12 

13 Sales Tax           “ 13 

14 Interim Relief 14 

15 Travelling Expenses 15 

16 Air Travel(Domestic) 16 

17 Air Travel(Foreign) 17 

 

DEMAND 16-CAPITAL 

DRF  Depreciation Reserve 
Fund 

For renewal 
and 
replacement 

DF1 Development fund Passenger 
Amenity 

DF2  Staff Welfare 

DF3  Un-
remunerative 
works 

 

 

INTERNAL 

GENERATION 

 

DF 

DF4  Safety 



RSF    

OLWR  Open line works 
Revenue 

 

 

CAPITAL 
FUND 

 Internal sources i.e. 
Capital fund (w.e.f. 
1.4.93) 

For works that 
are 
remunerative 

 RAILWAY 
LIABILITY 
RESERVE 
FUND 

 

 

 

EXTERNAL 
SOURCE 

CAPITAL  External Sources (Loan 
from Central Govt. i.e. 
Budgetary support) 

 

 
 

 Public borrowings 
through IRFC 

 

 
 

 Public Private 
Partnership 

 

 
 

 Joint ventures/support 
from State Governments 

 

The position of fund balances under the various Railway Fund are 
described hereunder:- 

 Railway Depreciation Reserve Fund-Appendix XII 

 Railway Development Fund-Appendix XIII 

 Railway Pension Fund-Appendix XIV 

 Railway Capital Fund-Appendix XV 

 Railway Safety Fund-Appendix XVI 

 Special Railway Safety Fund-Appendix XVII 



 Deferred Dividend Liability Account-Appendix XVIII, of Explanatory 
Memorandum of Railway Budget 2004-05 for Total Government Railways 

 Social service obligation on Indian Railways-Appendix XIX of Explanatory 
Memorandum of Railway Budget 2004-05 for Total Government Railways 

 Glossary of terms as referred to in Railway Budget-Para 308 FI 

 Exchequer Control Para 540 FI 

 Monthly financial review Para 513 F1 

 

Question Bank on Budget 

1. What is the need for a budget?   

2. Explain briefly the role of the budget as an instrument of planning?  

3. Explain the role of the budget as an instrument of management?  

4. Trace the evolution of the Railway Budget and its separation from general 
budget?  

5. Why was the Railway Budget separated from the general budget?  

6. Explain the role of the budget as an instrument of control?  

7. What is the structure of a Govt. Budget?  

8. What is voted expenditure?  

9. What is changed expenditure?  

10. What is the structure of Railway Budget?  

11. How is Revenue Expenditure identified?  

12. How is Capital Expenditure identified?  

13. What are demands for grants?  

14. What do you understand by Activity Based system of classification of 
Accounts?  

15. What are plan Heads?  



16. Discuss two indices of profitability  

17. What is operating ratio?  

18. What do you understand by Return on Capital  

19. What do you understand by Capital Budget?  

20. What do you understand by Capital at charge?  

21. What do you understand by loan account and block account?  

22. What do you understand by internal accounts?  

23. What is entire budgetary financing?  

24. What is entire budgetary support?  

25. What is dividend liability and what is its rate ?   

 

****** 

TRAFFIC EARNINGS 

The Indian Railways are in the business of selling transport. Earnings of the 
Railways are broadly divided into 3 categories: - 

 Earnings from Coaching Services,      (Abstract X) 
 Earnings from Goods Services,       (Abstract Y) 
 Earnings from Sundry Other Items/ Services        (Abstract Z)   

(Like sale of grass and trees on line, rent for land and buildings, 
advertisements, etc.)  

The Portion of earnings that is physically realized is called   “Receipts“ and 
the portion earned but yet to be realized is called as “Suspense”. 

(For detailed classification of earnings, please refer to Finance Code – Volume – 
II) 

The money thus earned is not directly available for expenditure to be done 
by the Railways as it flows into the Consolidated Fund of India. 



For the purpose of expenditure, money is drawn from the Consolidated Fund of 
India (CFI), after passage of the budget, as discussed in details, separately. This 
expenditure, which is made from the CFI, pertains to two broad categories:  

 Revenue Expenditure and  
 Works Expenditure.  

REVENUE EXPENDITURE 

This comprises of:  

i. Ordinary Working Expenses incurred by various departments on the 
Railways in their day-to-day working. For example, General 
Superintendence and Services, Repairs and Maintenance of Assets, 
Operating Expenses, Staff Welfare Expenses etc.  (Demands  # 3 to 13), 

ii. Other Miscellaneous Expenditure, like Expenditure on Railway Board, 
Audit, Surveys, Centralized Training Institutes, RDSO etc. (Demands #1 
and 2), 

iii. Appropriation to Depreciations Reserve Fund, Pension Fund (Demand 
#14), and  

iv. Dividend paid by Railways to General Revenues (Demand 15), 

(For details of Demands for grants and two-way classification of expenditure, 
please refer to “Key to budget documents” page-4, items 10 and 13. Please also 
refer to Finance Code – Volume – II) 

MISCELLANEOUS RECEIPTS AND EXPENDITURE  

Besides the above said Traffic receipts and expenditure, there are certain 
“Miscellaneous Receipts and Miscellaneous Expenditures  resulting into “Net 
Miscellaneous Receipts” These receipts comprise of Receipts from RRBs, 
Subsidy from General Revenues towards Dividend Relief and other concessions, 
Contribution of General Revenues for Railway Safety Works (which helps build 
Railway Safety Fund), Receipts of safety surcharge on passengers (which help 
build SRSF), etc. 

The Miscellaneous Expenditure relates to surveys, OLWR (open line 
works – Revenues – explained later in this chapter), appropriation to SRSF etc. 

(For details, please refer to Budget Document: Explanatory Memorandum - 
Appendix XI) 



WORKS EXPENDITURE 

It is that expenditure which is incurred on acquisition, construction and 
replacement / renewals of assets under various “Plan Heads”. It may be met from 
Capital Outlay provided by the Central Government, known as “budgetary 
support” (for current year) or “Capital at Charge” (cumulative); from the various 
funds created by means of provisions / appropriations from Revenue Expenditure 
or from savings generated by railways. To a small extent, assets are also 
financed from OLWR (Open Line works (Revenue)) as described later. Of late, 
schemes for financing the railway assets through alternative means, like taking 
the assets on lease from Indian Railway Finance Corporation (IRFC), Build-Own-
Lease-Transfer (BOLT), and Own Your Wagon (OYW) scheme etc. are also 
utilized with varying success. 

(For details of various Plan Heads, please refer to Finance – Code Vol. II.) 

As per Railways’ Financial structure currently in vogue, several funds are 
operated for various purposes, as detailed below. 

 



VARIOUS FUNDS MAINTAINED BY THE INDIAN RAILWAYS 

1. DEPRECIATION RESERVE FUND 

This was started with effect from 1-4-1924, to provide for the cost of 
renewals and replacements of assets, as and when they become necessary. 

The scope of the fund has varied from time to time and the present position is 
that appropriation to the fund is made on the basis of the recommendations of 
the Railway Convention Committee. Annual contribution to the fund is decided on 
the basis of an overall assessment for the whole plan period.  

Expenditure from the fund is incurred on the general principle that the full cost of 
replacement of an asset, including the improvement and inflationary elements, is 
chargeable to DRF. 

2. RAILWAY PENSION FUND 

This fund was created with effect from 1-4-1964, to even out the pension 
charges and to provide, on an annual basis, for the accumulated liability for the 
pension benefits earned in each year of service by the employees, in the same 
way as provision is made for DRF. Pension Fund is not used for financing assets. 
Its is only used for making payment of Pensions and DCRG, etc.  

3. DEVELOPMENT FUND 

The fund was started as a Railway betterment fund in 1946 and was 
renamed as Development Fund with effect from 1-4-1950. It is financed by 
crediting to it a part of surplus (excess of Revenue Receipts over revenue 
expenditure including dividend) as voted by Parliament through 'Demands for 
Grants' (Demand #14). 

It is utilized for meeting expenditure on various items of Passenger and Other 
Railway users' amenity works; staff welfare works, un-remunerative operating 
improvement works and safety works etc., costing more than Rs.10 lakhs each. 

4. SAFETY FUND 

 This fund is created partly by appropriation from excess of revenue 
receipts over revenue expenditure (including dividend) and also by transfer of 
funds by Central Government from Central Road fund. This fund is used for 



financing works relating to conversion of unmanned level crossings and 
construction of ROBs/RUBs at busy level crossing (Plan Heads 29 and 30).  

 

5. SPECIAL RAILWAY SAFETY FUND (SRSF) 

 Pursuant to the recommendations of Railway Safety Review Committee 
(1998), under Mr. Justice Khanna, this fund was created w.e.f. 1.10.2001 to wipe 
out the arrears   of renewal of over-aged assets viz. tracks, bridges, rolling stock 
and signalling gears, besides safety enhancement works, over a six-year period. 
This Rs 17,000 Crores fund comprises of Rs. 12,000 crores to be given by 
Central Government and Rs. 5,000 crores to be generated by Railways through 
safety surcharge on passenger fares.  Works financed from this fund appear in 
the “Green-Book”, which is a part of Budget Documents. 

All the railway funds are interest bearing, and are kept in deposit with the Central 
Government 

 OLWR 

OLWR- open line works (Revenue), is not a fund.  This is a peculiar kind 
of revenue expenditure, (a part of Miscellaneous Expenditure as mentioned 
above) and is used for financing small value capital expenditure related to un-
remunerative operating improvements, staff quarters and amenities, safety 
related works etc.   

INTERNAL CHECK OF EXPENDITURE 

1.0 INTRODUCTION:  

Internal check is one of the main functions of the Accounts Department 
and involves checking of all transactions affecting the receipts and expenditure of 
Railways. Accounts, is an integral part of the administration, (as compared to the 
Statutory Audit, which is an outside body) and hence the name 'Internal Check' 
has been given to this function. 

Internal check is conducted with reference to - 

a. Rules and orders of any authority (President downwards) to whom the 
power to make rules or to issue orders has been delegated;   



b. Instructions contained in various Indian Railway Codes and further 
instructions issued by the Board from time to time; and   

c. The recognized standards of financial propriety. (In terms of Para 116- F-I)  

(F-I indicates Finance Code – Vol – I) 

All financial transactions should be checked ‘cent percent' at the clerical 
level. Subordinate supervisors and gazetted officers should test check the work 
of the clerks according to the percentages laid down by the FA&CAO. Gazetted 
officers should, in particular, test check those items, which do not, in the ordinary 
course, pass through them. 

2.0 STAGES OF INTERNAL CHECK  

(Para 805 A-1 i.e. Accounts Code, Volume I) 

Internal check of expenditure is done in three stages: 

a. Check of the sanction, rule, or order which authorizes the expenditure;   

b. Check of the expenditure itself; and   

c. Check of the bill, which is prepared and presented to Accounts for 
liquidating the liability incurred.  

Check of sanctions or orders: All orders or sanctions issued by the General 
Manager or his subordinate as well as the orders received from the Board should 
be made available by the executive to the Accounts Officer at the earliest. No 
sanction or order should be accepted or acted upon unless it has been so 
communicated to the Accounts. 

All sanctions, rules or orders, whether issued by the President, the Board or any 
other authority, should be examined by the concerned Accounts Officer from the 
following angles: 

1. that the authority according the sanction is competent to do so;   

2. that the sanction is clear and definite. It should be capable of being 
interpreted and understood without reference to the sanctioning authority 
or any higher authority;   

3. that the rule / order / sanction does not contravene any general or special 
orders of any higher authority; and   



4. that in all orders conveying sanction to a definite amount of expenditure, 
the sum is mentioned both in words and figures.  

If, in the opinion of the Accounts Officer, the rule / order is open to any 
objection based on facts known to him, he should report the same to the 
appropriate authority immediately.  

All proposals for fresh expenditure on Zonal Railways should be examined by the 
Accounts Office before sanction is accorded by the General Manager or before 
the Railway Board is addressed for obtaining sanction. All such sanctions, issued 
after the examination of proposal by Accounts, should be checked only for the 
limited purpose of ensuring that the finance has already given its concurrence 
and that the sanction conforms to the proposal as concurred. 

3.0 INTERNAL CHECK OF EXPENDITURE:  

Pre-check and post-check (812 A1) 

All claims against the railway should be checked by the Accounts Officer 
before payment is made (i.e. claims are pre-checked). As exceptions to this 
general rule, the following payments may be made before such checks, but they 
should all be checked in the Accounts office after payment is made i.e. post-
checked; 

1. Payment from imprest;   

2. Payments from station earnings when permitted under rules (para 1405-
C);   

3. Commission deducted by auctioneers from sale proceeds under their 
agreement;   

4. Payments of certain classes of pay bills, muster sheets and labour pay 
sheets of open line staff specially permitted to be made by the FA&CAO, 
under paragraphs 318 & 319 of A1. 

5. Payments made in advance to Executive Officers for purchase of stores 
etc. pending rendering of accounts and vouchers.  

Post-check System (813 A1):  

The FA & CAO of an open line railway may permit the payment of any class 
of pay bills, muster sheets or labour pay sheets before internal check, either - 



a. When the ordinary procedure of pre-check in offices under his control is 
likely to lead to any delay and thereby cause any inconvenience to the 
staff affected or violate any of the provisions of the extant statutes (e.g. 
Payment of Wages Act), or  

b. When a system of post-check is found necessary in order to secure an 
even distribution of work throughout the month either in the bill preparing 
offices or in the bill checking offices, under his control or in the Pay 
Department.  

SCRUTINY OF EXPENDITURE: (815 A1) 

All claims against the railway should be scrutinized with a view to see - 

a. that the expenditure has been sanctioned by competent authority   

b. that the remission of revenue has been sanctioned by competent 
authority   

c. that all prescribed preliminaries to expenditure are observed, such as 
proper estimate framed and approved by competent authority for works 
expenditure;   

d. that it is covered by the grant at the disposal of the officer incurring it or by 
funds re-appropriated by the competent authority for the purpose;   

e. that the expenditure does not contravene any rules and orders in force, or 
any special or general orders issued by competent authority;   

f. that the expenditure does not involve a breach of the canons of financial 
propriety;   

g. that the expenditure sanctioned for a limited period is not admitted beyond 
that period without further sanction;   

h. that in the case of recurring charges which are payable on the fulfillment of 
certain conditions or till the occurrence of a certain event, a certificate is 
forthcoming from the drawing officer to the effect that the necessary 
conditions have been duly fulfilled or the event has not occurred;   

i. that the expenditure has been properly and fully vouched for and that 
payment has been so recorded as to render a second claim on the same 
account impossible;   



j. that the charge is correctly classified, and that,   

k. if a charge is debitable to the personal account of a contractor, employee 
or other individual or is recoverable from him under any rule or order, it is 
recorded as such in a prescribed account.  

4.0 INTERNAL CHECK OF BILLS: (816 A1) 

All bills should, in so far as they represent claims against the railway, be 
scrutinized as required by the preceding paragraph. They should, in addition be 
checked to see - 

a. that they are in the prescribed form, are written in ink, and are in original;   

b. that they are in English / Hindi or if in any other language, have been 
rendered into English / Hindi, that their total is given both in words and in 
figures, that there are no erasures, and that any alterations in the totals 
are attested as many times as they are made.  

c. that their totals are given both in words and figures, that there are no 
erasures, and that any alterations in the totals are attested as many times 
as they are made   

d. that Fund and Income-tax deductions have been correctly made;   

e. that they bear a certificate, wherever necessary, from the responsible 
officer that the services for which the payment is claimed, have been 
actually rendered;   

f. that, if the proof of the correctness of a claim does not accompany the bill, 
e.g. the leave account of a subordinate for whom leave salary is drawn, a 
certificate is furnished that the claim has been checked with the relevant 
document and found correct; that, if the bill is for tools or other articles of 
equipment for which an inventory is prescribed, it has been certified by the 
departmental officer that the necessary addition has been made in the 
inventory.  

g. that if tools and equipments are purchased, entries as prescribed are 
made in relevant Stock Account. 

OFFICE ACCOUNTS 

1.0 Contingent Office Expenditure     (Para 1001 F1)  



This comprises of charges of miscellaneous character, which are 
incidental to the management and upkeep of an office and are charged to the 
head 'Contingencies' except where otherwise provided in any of the various 
Indian Railway Codes.  For example, 

 Expenditure on stationary, books, newspaper etc.  

 Office machines, appliances and furniture  

 Liveries and uniforms of Class IV staff  

 Conveyance hire  

 Advertisement charges / entertainment charges  

 Postage, telegrams and telephone charges.  

 Telephone charges.   

Expenditure in respect of rents, rates and taxes, clothing, stationery and other 
stores required for traffic and running staff, the repairs and maintenance of 
furniture and office equipment, and rental of and stationery used for electronic 
computers, is booked under sub-heads other than contingencies and is regulated 
by rules embodied elsewhere in this and other Indian Railway Codes. 

No pay, or additions to pay, or compensatory allowances of any kind may be 
charged as Contingent Expenditure.  

As an exception to this, however, pay and allowances in the following cases are 
treated as Contingent Expenditure - 

 Hot weather establishment  

 Staff employed in connection with the upkeep of an office  

 Safaiwalas etc. whether whole time servants or not, provided they are not 
entitled to service gratuity  

 Such class-IV staff as Malis and grass cutters etc. specially permitted by 
the Railway Board to be charged to contingencies.  

2.0 Classification of contingent charges   (Paras 1004 to 1009, F1) 



Contingencies are classified as special and ordinary. Special 
contingencies are those which are either governed by scales - like uniforms for 
class IV staff or are not within the power of the head of an office and require the 
sanction / countersignature of a higher authority e.g. entertainment expenses at a 
special occasion requiring sanction of higher authority, taxi hire charges for 
gazetted officers requiring countersignatures of HOD; charges for of recurring 
nature requiring more than one payment, unless otherwise provided in some 
Code, require the permission of General Manager. 

All other items of contingent expenditure, which may be sanctioned by the 
head of an office, are classified as ordinary expenditure. Detailed rules regarding 
contingent charges of various types are available in Chapter 10 of FI. 

Bills - should be prepared separately for special and ordinary contingent charges. 
In regard to scale regulated and periodical charges, it should be stated when the 
charges were last incurred, to enable the accounts office to see that the 
expenditure is not incurred before the expiry of prescribed period. The sanction 
of competent authority must be quoted wherever required. For miscellaneous 
items bill, it must be certified that the articles have been received in good 
condition and entered in stock. It is the Duty of Drawing Officer to exercise the 
same vigilance over contingent expenditure as a person of ordinary prudence will 
exercise in spending his own money. He should further ensure that 

 Vouchers are in proper form, receipted by the proper person and have 
been so made as to rule out a double claim  

 The expenditure is absolutely necessary for the efficient management of 
the office  

 The rates are economical  

 The sanction of higher authority is either not required or is properly 
quoted.  

 Adequate budget provisions exist to cover the charges.  

Disbursement of contingent charges should be made in the following ways: 

1. Payment out of imprest or any other permanent advance  

2. Payment by Accounts office direct to the supplier on the authority of 
competent officer and proof of receipt of supply  



3. Payment by head of the office on getting money from Accounts  

4. By book adjustment, if supply is made from another department - Railway 
or Ministry. No.2 includes the charges for service postage stamps.  

CASH IMPREST    (Para 1050 F1) 

It is a standing advance of a fixed sum of money to meet the following: 

1. Petty office expenses   

2. Cost of raw material for the list of indoor patients of hospital   

3. Emergent charges which cannot be foreseen   

4. Other petty expenses. Emergent petty advances may also be made on the 
responsibility of the imprest holder out of the imprest money placed at his 
disposal. .  

The cash imprest is sanctioned by the General Manager of a Railway, or his 
delegated authority, subject to the advice of Accounts Officer regarding the 
amount of the imprest. The amount of cash IMPREST should be the lowest 
possible figure calculated to be sufficient for meeting the charges of the nature 
previously specified. 

An officer's imprest should generally cover every branch under him. Multiplicity of 
imprest should be avoided, as far as possible. If his subordinate requires petty 
sums, an officer may spare a small portion of his imprest taking 
acknowledgements from them in the same way as he himself furnishes to the 
Accounts Officer. Separate imprests for separate subordinates should not be 
applied for unless absolutely necessary. 

The arrangement for the safe custody of the imprest cash is the sole 
responsibility of the imprest holder and he should be able and ready at all times 
to produce the total amount in vouchers or in cash. The account should be kept 
in duplicate, one copy being forwarded to accounts along with vouchers. The 
imprest may be recouped as and when required. Preferably it must be closed at 
least once a month to ensure that maximum number of transactions of the month 
is accounted for. 

 

 



 

4.0 Remittance of Departmental Receipts 

All amounts due to the railways from non-government institutions, private 
bodies and individuals should, as a rule, be paid to the cashier. But there may be 
exceptional cases where this arrangement is not practicable. In such cases, a 
departmental officer may receive the amount due to the railways. These are 
called departmental receipts and should be fully accounted for by paying them in 
full, without undue delay, into a treasury / bank, a railway cash office, or at the 
nearest Station.  

If the money is paid into a bank, a treasury remittance note should be filled 
in. This form is printed on blue paper with the name of the railway in bold letters 
so as to enable the treasury to correctly classify the railway. The form is in three 
foils. First foil is retained by the treasury officer; second and third foils will be 
receipts issued - one for cashier's cashbook as credit voucher and one for office 
record.  

When the money is remitted through the Station, the miscellaneous 
receipt transmit note should be filled up. This is in 4 foils - both remittance 
particulars and receipt in duplicate, one copy of remittance particulars is to be 
kept by the station and the other will be sent to the cashier. 

 
EARNINGS ACCOUNTAL 

1.0 TRAFFIC ACCOUNTS  

1.1   General   

The office, which deals with the accounting of Railway’s earnings, is called 
Traffic Accounts. It is the part of HQ Accounts office and has no counterpart in 
the divisions.  

The receipts of the Indian Railways are remitted by Stations to Cash 
Offices either directly or through the nominated Banks. Stations also send returns 
indicating their earnings to Traffic Accounts Office. The functions of maintenance 



and presentation of the earnings accounts of the railways are  under the ambit of 
Traffic Accounts Office. By internal check of Traffic earnings in the Traffic 
Accounts Office, it is ensured that the users of the railways have paid the full 
amounts for services rendered to them, and that these amounts have been 
correctly accounted for at the stations and the rates charged from the users are 
in accordance with the specified tariffs 

As mentioned earlier, the Traffic earnings of the Railways can be conveniently 
classified into 3 categories - 

1. Coaching (this includes passenger, parcels, luggage etc.)  
2. Goods  
3. Sundry other earnings.  

1.2 Remittance of Cash  

The cash and vouchers collected at stations are remitted to the Cash 
Office in cash bags, which are deposited in travelling cash safes. Travelling cash 
safes are very heavy cast iron boxes so designed that the leather bags carrying 
cash can be deposited in such safes but they cannot be taken out unless the lock 
is opened after breaking the seal. These travelling cash safes are in the custody 
of the Guard of the nominated train escorted by armed RPF staff. Train carrying 
such safes halts at all the stations of the concerned section to enable the Station 
Manager to arrange deposition of leather bags carrying station cash, collected 
during 24 hours ending the previous midnight. Station Managers are also 
required to keep two copies of Cash Remittance Note and the vouchers in such 
leather bags. Some big stations are allowed to deposit the station cash in the 
nearby bank as per the guidelines given by RBI and Railway Board. In such 
cases, cash bags to be deposited by the Station Manager in the travelling cash 
safe would contain only the bank's challan and vouchers along with cash 
remittance note. 

1.3 Accountal of Cash  

Cash and Vouchers collected at the stations, are brought to account in 
various cash books maintained for the Goods, Parcels and Coaching purposes. 
At any given time of a day, the cash on hand should be equal to the amount 
accounted for in the cash books. The summary from each cash book is taken to 
the General Cash Summary Book, which gives the total of cash and vouchers 
collected in a day and is the amount remitted in the cash safe. 

1.4 Money Value Books: 



There are a number of money value books in the station; BPTs, EFTs, 
Invoice Books, etc. A record of their stock in hand as well as issues to booking 
clerks, TTEs etc. should be kept properly. Printed card tickets also have money 
value and should be kept safely. 

1.5 Station Balance Sheet 

The station balance sheet is the personal account of a Station Manager. It 
is prepared separately for coaching and goods transactions, monthly. 

Purpose:  

Railway sells transport. The sales are affected through the agency of 
Station Manager. He, thus in the capacity of Manager, must submit accounts to 
the head office. This is done through the monthly balance sheet, which shows 
the financial transactions that arise at the station for which he is accountable to 
the Railway Administration. Further, it serves the purpose of a basic document 
for incorporation of the transactions in Railway’s Accounts. 

Internal Check:  

The check of the balance sheets comprises of verifying that the figures in 
various returns and documents agree with the figures in the balance sheet. 
Returns are initially checked independently. 



ROLE OF TIA 
TIA i.e. a Travelling Inspector of Accounts is a senior subordinate of the 

Traffic Accounts Department. Since the Traffic Accounts Office is centralized at 
the HQ of the Railway, depending upon the extent of business and geographical 
spread of the Zonal Railway, it has a contingent of inspectorial staff, called TIAs 
who are specially trained, to carry out inspections of traffic earnings at the field 
locations like stations, city booking offices, PRS centers, sidings etc. 

FUNCTIONS OF TIAs  

1. Check of Initial Documents: The initial documents from which various 
returns are prepared and submitted to accounts office are checked to ensure that 
the returns have been correctly prepared and accord with the facts, and that the 
initial records have been maintained efficiently and in such a way that they can 
be relied upon and produced in the Court of Law, should an occasion arise. 

2. Education of station staff: If the station staff does not understand any 
instructions, TIA guides them. This helps to prevent leakage of revenue. 

3. Conduct surprise checks. 

4. Special investigations of frauds and assistance to the prosecution in 
conducting such cases in courts. 

5. Collaboration with other departments at departmental joint enquiries. 

6. Collaboration with Commercial Dept. in undertaking special surprise 
checks. 

In sum, it can be said that the TIA is an extended hand of the Traffic 
Accounts Office. 



QUESTION BANK 

1. What services do Railways sell?  

2. Where do the stations deposit the receipts from sale of services?  

3. Can we use the receipts for our expenditure? If so, under what 
circumstances?  

4. From where do we get money for our expenditure?  

5. What are the two broad categories of Railway's expenditure?  

6. What is meant by works expenditure?  

7. What is a budgetary support?  

8. Name any three schemes through which alternate finance is arranged.  

9. How is the appropriation to Depreciation Revenue Fund decided?  

10. Explain whether appropriation to DRF is revenue expenditure or works 
expenditure. Why?  

11. What is the necessity of a pension fund?  

12. From where does the pension fund get the money?  

13. Why and to whom do the Railways pay dividend?  

14. Why is dividend revenue expenditure?  

15. How is the development fund financed?  

16. To what uses is the DF put?   

17. What is "internal" about internal check?   

18. Who does the internal check of expenditure and earnings?   

19. What are the stages of internal check of expenditure?   

20. If an Accounts officer doing internal check opines that certain orders / 
rules issued by the Board are open to objection, what action is taken?   



21. What is a pre-check?  

22. What are the exceptions to "pre-check" system?  

23. When is the post-check normally permitted?  

24. What major checks are exercised while scrutinizing the expenditure?  

25. What does a "bill" represent?  

26. Give five examples of contingent office expenditure.  

27. What is meant by cash-imprest?  

28. Who sanctions cash imprest?  

29. How often should imprest account be normally cleared?  

30. What is the necessity of Traffic Accounts office?  

31. Describe how cash collected at stations gets credited to Consolidated 
Fund of India.  

32. How many copies of C.R. note are sent by the station to the cash office?  

33. What does the leather bag deposited by Station Manager with the Guard 
carrying travelling cash safes, contain?  

34. What are the functions of a TIA?  

35. What is the use of DRF?  

36. What are the canons of financial propriety?  
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ROLE OF CIVIL ENGINEERS IN THE RAILWAYS  

 
 

In the earliest days of engineering, civil and military were the only 
divisions- the civil engineers dealing with all aspects of engineering other 
than military.  It was only later, with the need for specialization that it 
became necessary to go in for separate disciplines like mechanical, 
electrical and so on. 
 

The civil engineer of the modern times deals with aspects of human 
existence, which are basic and fundamental in character and thus there is 
no activity in which the civil engineer is not involved.  The list would be 
almost endless - houses, hospitals, schools, colleges, transport, public 
services like water supply and drainage, industrial construction, irrigation, 
flood control and so on. 
 

In the specific area of Railway transport, the civil engineer is 
required to involve himself in the ”Surveying” for the new line, the 
’construction’ thereof, and also its maintenance.  The path the railway line 
would take - what is called is engineering parlance alignment - is decided 
by the civil engineer on the basis of the ‘survey’ and on the basis  of the 
terms of reference for the survey given to him.  Many a time such survey 
involves exploration into areas unknown and the role of the civil engineer 
in the surveying of the new railway alignment could, in a restricted sense, 
be compared to the voyages of Columbus, Thomas Cook etc. in terms of 
the courage and sense of purpose which it requires. 
 

The construction of the new railway line, by which is meant the 
translation of the surveyed alignment in terms of actual track on the 
ground, is no less risky and dangerous and many civil engineers have laid 
down their lives in the construction of a new bridge over a mighty river, or 
in the boring of a tunnel through treacherous mountainous terrain. 
 

After the new railway line is constructed, the line is thrown open for 
the public carriage of passengers.  The railway line is then said to be 
forming part of ‘open line’, a line which is open to the public carriage of 
passengers.  The civil engineer is required to ensure safe movement of 
passengers and goods on such a line, and this means constant vigil on his 
part.  Whether it is rain or sun-shine - be it the pouring monsoon or the 
blazing summer - the civil engineer is required to ensure the availability of 
the line for the safe movement of rail transport.  To enable the railway 
being run, he has to construct bridges over mighty rivers, station buildings, 
offices, facilities for the public like parcel offices, goods sheds, retiring 
rooms, waiting rooms, loco-sheds, pump houses, water supply and 



drainage lines, schools, colleges, staff quarters, recreational and 
community centres etc. 

 
Organizational Structure of the Civil Engineering Department 

 
                 

To enable these above mentioned activities being carried out, the 
Railway Civil Engineer has organized himself in various tiers of 
administrative and technical management, starting from the Railway Board 
(Ministry of Railways) right down to the Gangman who maintains the 
railway track.  The organizational structure is as below: 

 
 

RAILWAY BOARD    
 

Member Engineering (ME) 
 
 
 

Additional Member (Civil Engineering)  
 

Executive Directors 
 

Directors 
 

Joint Directors 
 

Deputy Directors 
 
 
 

 
ZONAL RAILWAYS HEADQUARTERS  

 
General Manager 

 
  Principal Chief Engineer (PCE)   

 
  

 Chief Bridge Engineer (CBE) Chief Track Engineer (CTE)    THODs 
 

   
  Deputy Chief Engineers (Dy. CEs) 

 
   

Executive Engineers (XENs) 



 
 

Assistant Engineers (AENs)     
 
 
 
 

RAILWAY DIVISION (MAINTENANCE) 
 

Divisional Superintending Engineer (Coordination) 
 or  

Senior Divisional Engineer ( HQ)  (Sr.DEN/ HQ)  
 or 

Senior Divisional Engineer (Coordination) 
 

Senior Divisional Engineer (Sr DEN)  
 

Divisional Engineer (DEN) 
 

                                       Assistant Engineer (AEN)   
 

————————————————————— 
 
   Permanent Way              Inspector of       Bridge Inspector 
    Inspector (PWI)            Works (IOW)                       (BRI) 
 
 
   P. Way  Mistries           Works Mistries     Bridge Mistries 
 Gang Mate   Artisan Staff       Skilled and un- skilled staff. 

   Key man                           Khallasis    
   Gang man        

 
 

ZONAL RAILWAY (SURVEY AND CONSTRUCTION) 
 

General Manager (Con) 
or 

Chief Administrative Officer (CAO/CON)  
or  

Chief Engineer (S&C) 
 
 

Chief Engineer (Construction) (CE/CON) 
 
 

Deputy Chief Engineer (Construction) (Dy.CE/CON) 



 
 

Executive Engineers (Construction) (XEN/CON) 
 

Assistant Engineers (Construction) (AEN/CON) 
 
 
 

PWIs                    IOWs               BRIs 
 
 

 
 

PRINCIPAL FEATURES OF PERMANENT WAY 
 

     The railways are a development of the “tramways” and ”plateways” of 
the eighteenth century. The original tramways consisted of stone 
slabs/timber baulks laid flush with the road surface for horse carriages.  
These slabs/baulks were later on covered with iron straps or plates to 
reduce wear.   Later these were replaced by angle irons with one leg 
vertical to keep the wheels on the track.  These angle irons were later 
replaced by cast iron beams.  These cast iron beams were later replaced 
by the rail sections as presently evolved. 
 
     The two rails of the track have to support heavy wheel loads moving at 
great speeds and cannot be directly laid on the ground.  They have in 
addition to be kept at a prescribed distance apart to enable the wheels 
rigidly connected to the axle to move safely over them.  To enable this 
distance - called the gauge - being maintained and to distribute the load, 
‘sleepers’ are used.  The sleepers in turn rest on a bed of ballast (which is 
usually stone).  Ballast provides a resilient bed, helps to maintain the track 
to the required level and line, distributes the load over a greater are to the 
‘formation’, and also helps in drainage.  The rails are fixed to the sleepers 
with various types of fittings called ’fastenings’, depending on the type of 
rail and type of sleeper and other considerations.  The rail ends are 
connected by ’fish plates’ and ‘fish bolts’, to provide continuity across the 
rail joint for the movement of railway vehicles.  The railway track 
consisting of rails, sleepers, fastenings, ballast etc. is known as the track 
or Permanent Way.  In some countries temporary tracks were laid for 
conveyance of earth for the building up of the formation of the railway, and 
the permanent way was so called to distinguish it from the temporary lines 
laid thus. 
 
     The railway line is generally either on an embankment, or in a cutting, 
as per the details shown in figure below. 



 
In the former case, the railway line is laid above the natural ground line on 
a specially prepared railway embankment, and in the latter case, the 
railway line is so laid as to require an excavation through the ground.  The 
level to which the embankment is constructed or the ground is profiled, 
depending on whether the railway line is on embankment or in cutting, is 
called the formation level. 
 
Gauge: Gauge, as already defined, is the minimum distance between the 
running or gauge faces of the two rails.  The largest and the smallest 
gauges in the world have been 7'(2.12m) and 2'(0.61m) respectively.  The 
battle of the gauges was fought in many countries of the world as various 
gauges were tied up with economic, political and strategic considerations.  
A larger gauge has the advantage of greater safety, speed and traffic 
capacity.  It however requires flatter gradients and curves.  The cost of a 
railway line increases with gauge. 
 
     The standard gauge i.e. 4’8 1/2"(1435 mm) originated from the gauge 
of a railway line in a colliery in the United Kingdom.  By far the longest 
length of railway line in the world today is laid to this gauge.  The broad 
gauge in India 5' 6" (1676 mm) is the largest gauge in the world. 
 
     In India, the first railway lines were to 5’6" (1676 mm) Broad Gauge.  
Economic factors were the cause of the introduction of the 3' 3 3/8" (1000 
mm) metre gauge in 1871.  For developing poor areas and for bringing 
merchandise to the main railways, gauges even narrower than the metre 
gauge were used.  Such railways with 2’6" and 2’0" gauges are 
sometimes termed “Feeder” Railways.  Again if the country is 
mountainous, the cost of a Railway of 5’6" gauge might be prohibitive due 
to the larger quantities of earthwork, heavier bridges, larger tunnels, flatter 
gradients and curves of larger radii, whereas a smaller gauge railway 
might be quite feasible.  Examples of this are found in the narrow gauge 
railways to the various health resorts situated on the hills in India. 
 
     One of the most important factors is however the transfer of 
passengers and goods at the junction of the two railways of different 
gauges.  Considerable delay to movement of traffic and additional 
expense occur due to a break in gauge.  This problem is of such 
importance that serious controversies have taken place in India, in Britain 
and in other countries and some railways had to alter their gauges to 
conform with that of the neighbouring railways.  The social and economic 



development and growth of a region also depend on the gauge to which 
the railway lines have been constructed in the region.  Taking all these 
factors into account, the Indian Railways have adopted policy of Uni-
gauge system all over the country.   
 
     Over 6000 km of track has been converted to BG under Uni-gauge 
programme of Indian Rlys.  Indian Railway lines have been classified as 
under:- 
 

CLASSIFICIATIO
N OF LINES:- 

 
 (i) Broad Gauge:- The big lines have been classified into five 
 groups A to E on the basis of the future maximum permissible 
 speeds as under:- 
 
Group “A” :- speeds upto 160 km./hour 
(i) New Delhi to Howrah – Rajdhani Route (via the Grand Chord and 

Howrah-Burdhwan Chord) 
(ii) New Delhi to Bombay  Central (Frontier Mail Route) 
 
Group “B” :- speeds upto 130 km./hour 
(i)  Allahabad –Katni-Jabalpur-Itarsi-Bhusaval 
(ii)  Kalyan-Pune-Daund-Wadi-Secundrabad-Kazipet 
(iii)  Kharagpur-Waltair-Vijayawada 
 
Group “C” :-  Suburban sections of Mumbai, Delhi, Chennai, Kolkatta 
Group “D” :- Speed upto 100 Kmph and the annual traffic density is  
   less then 20 GMT 
Comp. Dspl. – Speed upto 100 Kmph and the annual traffic density is  
     20GMT or more.  
Group “E” :- All other sections and branch lines with speed less than  
  100 Kmph. 
 
 
The M.G. lines have been classified into three categories based on the 
potential and traffic density in the section. 
 



“Q” routes – The “Q” routes consist of the routes where the maximum 
permissible speed will be more than 75km/hr. The traffic density is 
generally more than 2.5 G.M.T. 
 
“R” routes – These routes will have a speed potential of 75km/hr.  and 
the traffic density is more than 1.5 G.M.T. 
 
“S” routes – These will have routes where the speed potential is less 
than  75km/hr.  and the traffic density is less  than 1.5 G.M.T. 
 
RAILS: 
 
     Rails provide a path for the smooth passage of heavily loaded vehicles 
at relatively great speeds.  The rail section is thus influenced by the axle 
loads and speeds and also by the traffic density - which is a measure of 
the fatigue suffered by the rail with continual pounding by the wheel loads 
over its service life. 
 
     The original rails were of I or dumb-bell section the idea being that 
when the top table of this double headed rail is worn, the rail could be 
inverted and reused.  Such rails were supported in chairs which rest on 
sleepers.  It was found that the lower table was dented by the chairs and 
could not be used as head.  This led to the development of the bull-
headed rail with a similar shape but with more metal on the head to permit 
wear.  The lower table was made of just sufficient size to be able to bear 
the stresses induced in it by the moving loads. 
 
      Side by side with these developments, a flat-footed rail which is of an 
inverted T-shape was introduced.  Their advantage lies in the fact that 
weight for weight the FF rail is having greater vertical stiffness and that no 
chairs are needed for connecting the rail to the sleeper.  The FF rail has 
now come to stay and by far the largest mileage of railway track in the 
world is laid with FF rails. 
 
     The rail section is designated by its weight in 1b/yard or in kg/m.  The 
standard rail sections in use on Indian Railways are 60 kg/m, 52 kg/m and 
9OR for BG and 90R, 75R and 60R for MG and 50R for NG.  In India, the 
standard rails are either of medium manganese or carbon steels. 
 
     The length to which a rail is rolled is governed from the considerations 
of transportation cost and facility, and manufacturing costs, and the need 
for fairly easy handling and renewal in the track under in service 
conditions.  The standard lengths are 13 m for BG and 12 m for MG.  The 
shortest piece of rail cannot be shorter than the largest rigid wheel base of 
wagons and permanent closures in running lines should not be less than 
5.5 m (18') in length. 



 
     Rail joints contribute to quite a few problems in track maintenance and 
the modern practice is to weld the rails to as long a length as practicable.  
Thus we have short welded rails consisting of 3 rails welded together, long 
welded rails of 1 km length, and continuous welded rails over larger 
lengths. 
 
     Rails fail in service for a variety of reasons.  Rails also get worn with 
service.  Criteria for track renewals, taking into account fatigue and wear 
of rails, have been framed. The way the rail is stressed on a track is very 
complex. Rail failures should therefore be accepted with the 
understanding that efforts are being continuously made to improve the 
modern rail to enhance its service life.  Ultrasonic flaw detection of rails is 
also being regularly carried out to monitor the state of health of the rails 
and take action for renewals etc. 
 
SLEEPERS:  
 
The chief functions of sleepers are to support the rails, distribute the load 
from the rails to the ballast and keep the two rails of a track to correct 
gauge.  The sleeper must also be capable of resisting the disturbing 
forces generated by the vehicle-track interaction. 
 
Wooden sleepers:  A sleeper that fulfills all requirements most 
satisfactorily is the wooden sleeper.  As the number of sleepers required is 
enormous and as timber is scarce, sleepers of other materials are being 
used in increasing numbers in many countries, particularly India.  The 
wooden sleeper has capacity to absorb shocks and to damp the vibrations 
of moving traffic and can thus retain track geometry well.  It is 
comparatively lighter and can be easily handled.  It automatically provides 
the needed insulation and is therefore ideal for track circuiting.  The 
disadvantages are lesser life due to wear, decay and attack by vermin. 
 
     All wooden sleepers shall be classified into 2 categories viz. U 
(untreated) and T (treated) category. U (untreated) shall comprise of all 
sleepers from natural durable species only. The rest shall be classified as 
T (treated) requiring to be treated with creosote and furnace oil. There are 
sleeper treatment plants for this purpose in a few places on the Indian 
Railways. 
 
Cast-iron sleepers:  Cast-iron sleepers were formerly in the form of 
circular or oval bowls or ports and also in the form of flat plates with 
projecting ribs at the bottom.  The present cast iron sleepers are a 
combination of both pots and plates.  The cast iron sleeper currently used 
is known as CST 9 sleeper.  It has bulbs on either side of the rail seat, a 
rib under a plate, and the rail supported on a box.  The rails are held to the 



sleeper with steel keys.  Tie bars are provided to link the pots under each 
rail seat, with cotters for gauge adjustment.  The sleeper provides fairly 
good lateral and longitudinal stability to the rails.   
 
However there are certain limitations of CST_9 sleepers. The sleepers 
does not have a flat bottom and hence is not suitable for mechanical 
maintenance and Measured Shovel Packing (MSP), CST-9 sleeper is not 
considered suitable for the modern long welded rails due to problems with 
the fastenings and its inability to hold the rail with a constant pressure. 
Rail seat wears out quickly causing the keys to work loose. Longitudinal 
and lateral strength for long welded rails is not considered as good as with 
steel/concrete sleepers. Shocks and vibrations are not well absorbed.  
 
 
Steel sleepers:  The increasing shortage of timber is one of the main 
reasons for the use of steel sleepers in India.  Steel sleepers have the 
advantage of longer life (compared to the wooden and CST-9 sleeper), 
better lateral strength, lesser damage during handling and transport, 
freedom from attack by vermin.  Unsuitability for track circuiting cracks at 
rail seats during service are a few of the disadvantages.  The standard ST 
sleeper now has loose jaws and two-way keys as its fastenings for the rail 
sleeper connection.  Maintenance problems, apart from corrosion are 
cracks at the rail seat and elongation of holes. 
 
Concrete sleepers:  The introduction of higher speeds, welding of rails 
and installation of long welded rails has recently been taken up in a big 
way.  A sleeper for long welded rails (LWR) has to be heavy and sturdy 
and should be capable of offering adequate lateral resistance.  These 
factors led to the development of concrete sleepers.  These sleepers with 
elastic fastenings provide a good track which can maintain better gauge, 
level, and line and due to their flat surface, are also eminently suited for 
maintenance by machines.  They are neither inflammable nor subject to 
damage by pests or corrosion in normal circumstances. They can be 
manufactured from local resources and are expected to have a long life 
under Indian conditions.  Disadvantages are (i) difficulties in handling and 
laying due to their greater weight, requiring mechanical methods involving 
considerable initial expenditure; (ii) heavy damage in the case of 
derailments; (iii) no scrap value; and (iv) unsuitability for the conventional 
beater packing. 
 
     In Concrete sleeper, rail rests on a grooved rubber pad with grooves 
parallel to the axis of the rail.  The pandrol clips are held on malleable cast 
iron inserts.  Concrete sleepers being heavy and rigid are not suited for 
yielding formations, fish plated joints and where uniform packing cannot 
be achieved.  Concrete sleepers as such are normally laid at only those 



locations where LWR is permissible.  Fish plated joints where 
unavoidable, should have wooden sleepers. 
 
     Concrete sleepers should normally be maintained with heavy track 
maintenance machines.  Where mechanical maintenance is not possible, 
measured shovel packing can be adopted.  Manual maintenance (with 
beater packing) is prohibited.  Inspection and maintenance of elastic 
fastenings, rubber pads and insulators should be done periodically. 
      
    Long term economies would accrue with the use of concrete sleepers 
because of longer life of rails and rolling stock on account of better track 
structure and higher standard of maintenance.  
 
Sleeper density:- 
 
The larger the number of sleepers in a given length of track, the greater is 
its strength and stability The term sleeper density is used to denote the 
number of sleepers in a given length of track, and is usually specified as 
so many numbers of sleepers per km of track or in terms of the length of 
the rail under which the sleepers are laid. If M is the length of the rail in 
metres M + x where x is an integer is a measure of sleeper density. Thus 
for a 13m long rail, a sleeper of M+7 would mean 20 sleepers under the 
rail. On broad gauge recommended sleeper density is M+7 for group A, B, 
C, D routes and M+4 for E route. In case of LWR and CWR this is 
expressed as number of sleepers per km of track. 
 
In the case of LWR on B.G. and M.G. minimum sleeper density shall be 
maintained at 1660 and 1540 sleeper/km respectively.  
 
TRACK FITTINGS AND FASTENINGS 
 
Rail Joints: These become necessary due to the limited lengths to which 
rails are required to be rolled.  A rail joint is the weakest link in the track.  
There is a break in the continuity of the rails.  For this reason, and the 
severe blow experienced at the gap left for expansion/contraction etc., a 
rail joint requires about 30% extra maintenance than plain track. 
 
Fish plates: The function of fish plates is to hold the two rails together 
both in the horizontal and vertical planes.  The fish plates are designed to 
have roughly the same area as the rail section.  As fish plates are not 
however as deep as the rails, the strength of a pair of fish plates is about 
55% of the rail if only vertical bending is taken into consideration. 
 
Dog spikes: These were being used for fixing rails to wooden sleepers.  
The number of dog spikes normally used is as follows: 
 



     
 The dogspike has a square section as per details shown in figure below: 

 
 
Round spikes:  These are used for fixing rails on wooden sleepers with 
special fittings called ant creep bearing plates.  These are also used for 
fixing assemblies of switches on wooden sleepers. 

WEIGHT OF
EACH=1.12LB WHEN
‘B’ IS 6 1/4”

WEIGHT OF
EACH=1.07LB WHEN
‘B’ IS 5 7/8”

3/4”+1/32”
-1/6”+DIA

WOODEN SLEEPER FASTENINGS
NOTE: LENGTH ‘B’ TO BE

SPECIFIED BY THE PURCHASER

 
 



Screw spikes: Indian Railways have recently developed designs for 
screw spikes.  There are 2 types - Plate screws to be used in place of 
round spikes for fixing with ant creep bearing plates and rail screws which 
can be used for direct fastening of rail with or without bearing plates.  The 
length of plate and rail screws have been kept the same as the round or 
dogspikes.  For details see figure below: 

 
 

 
Bearing plates: These are used for fixing the ‘T’ category wooden 
sleepers of turnouts (c) all timbers of ash pits and examination pits (d) all 
joint sleepers (e) on sharp curves of radius less than 600m on BG & MG. 
The different types are as under: 
Mild steel canted bearing plates:  these have got a cant of 1 in 20 and a 
groove in the centre to prevent rocking as per figure below: 

 



Flat mild steel bearing plates.  These are used for points and crossings.  
No cant is provided in these bearing plates.  For details figure below: 

3 4”

19mm

FLAT M.S. BEARING PLATE
 

Cast iron anticreep bearing plates:  These are provided with wooden 
sleepers at locations where creep is likely to be developed.  These have 
got a 1 in 20 cant and can be fixed with normal round/screw spikes.  The 
ACB plate can be of either ’Double key’ type or ‘Single key type’.  For 
details see figure below: 

 

 
A.C. Bearing plate 

Loose jaws:  These are used for holding the rail to the steel through 
sleeper with the help of keys.  These are manufactured out of spring steel 
and 100 of them weigh approximately 30 kg. For details see fig. below: 

 
Two-way keys:  These are used universally with trough sleepers, CST-9 
sleepers and with ACB plates on wooden sleepers.  A two way taper is 
provided on both sides of the keys and as such these keys can be driven 
in either direction.  The keys have a taper of 1 in 32.  A gauge variation of 
+-3mm on ST sleeper track can be attained by altering the length of drive 
of these keys.  For details see fig. below: 



 
Two way keys 

Cotters:  Cotters are used with CST-9 sleepers.  The cotters have a taper 
and by altering the length of drive of the cotters gauge can be adjusted on 
the CST 9 track.  These have facilities for being split after being driven to 
the required extent, to prevent them from working loose.  
 
Mild steel tie bars: These are used for holding the two plates of CST-9 
sleepers together.  For details see fig. below: 

 
Mild steel tie bars 

Elastic fastenings: 
Necessity:  The primary purpose of a fastening is to connect or fix the rail 
to the sleeper.  The spiking may be done directly or indirectly but in the 
process the fastening is subjected to severe vertical, lateral and 
longitudinal forces, the forces, which experience predominantly dynamic 
increase rapidly with increasing loads and speeds.  In addition, vibrations 
are generated by moving loads mainly on account of geometrical 
irregularities of track and due to forces set up by the imbalance in the 
rolling stock.  The traditional rigid fastening (keys for example), which has 
to a certain extent fulfilled its task for quite some time, is not able to meet 
the challenge of heavy dynamic forces effectively and as such works out 
loose under the high frequency vibrations of the order of 900 to 1000 
cycles per second even at a moderate speed of 100 kmph.  This type of 
fastening is unable to hold the rail to the sleeper firmly and with a constant 
pressure for a good length of time.  Due to the fastenings working loose, 
track parameters get affected and track deteriorates. There is a need as 
such for a fastening which can safeguard track parameters and damp the 
vibrations.  An elastic fastening is possibly an answer for the problem. 
 



Requirements:  Apart from those of the conventional rigid fastenings, 
elastic fastenings should among other requirements:-  
1. Have adequate toe load which should not reduce in service and  
2. Provide adequate resistance to lateral and longitudinal forces for 
maintaining track stability and for resisting creep. 

 
 

Types of elastic fastenings 
 

Elastic rail clip:  It is a ‘fit and forget’ type of fastening i.e. once fixed it 
maintains its desired toe load without any subsequent attention.  It exerts 
a toe load of 71.0 kg for a nominal deflection of 11.4 mm.  This toe load is 
adequate to ensure that no relative movement between rail and sleeper is 
possible.  Elastic rail clips can be fixed on wooden, steel cast iron or 
concrete sleepers.  A rubber pad is provided under the rail seat for 
cushioning.  In the case of steel sleeper a modified loose jaw which can 
be used with existing holes on the sleepers has been developed to 
accommodate the clips, along with a “rubber pad” for cushioning under the 
rail seat.  For concrete sleepers, a malleable cast iron insert is cast in the 
concrete sleeper during manufacture and has a groove and a shoulder 
through which the elastic rail clip can be driven and on which the elastic 
rail clip can rest.  When insulation is necessary for track circuiting an 
insulator of hard nylon is interposed between the shoulder and the edge of 
the rail foot.  An extension of this insulator rests on top of the rail foot 
underneath the elastic rail clip. 
 
Rubber pads: 

 
Rubber pad 



 
     A rubber pad is an integral part of an elastic fastening.  It is provided 
between rail and sleeper and performs the following main duties: 
     1.      Absorbs shocks 
     2.      Damps and absorbs vibrations 
     3.      Resists lateral and longitudinal movement of the rails 

 4.   Helps to distribute the load uniformly over the sleeper and prevents 
crushing of   sleeper material 

     5.       Provides electrical insulation. 
 
     On Indian Railways, grooved pads, 4.5mm thick, and made of special 
quality rubber are used.  Rubber when under compression expands in the 
lateral direction and the grooves help in accommodating the lateral 
expansion of the rubber under load.  In some countries, rubber bonded 
corks are also used. 
 
Ballast:  Ballast is a layer of broken stone, gravel, moorum or any other 
gritty material placed and packed below and around the sleepers for 
distributing the load from the sleepers to the formation. It also provides 
elasticity and resistance to the track for providing riding comfort. The track 
gets its resistance to lateral and longitudinal disturbing forces from ballast.  
Ballast also effectively drains the track, and is used to maintain the track 
to correct line and level. 
 
     Sand, moorum, cinder, gravel, broken bricks, broken stone etc. are 
some of the more common ballast materials.  Of these, broken stone 
should be used on all running lines including points & crossings. Other 
type of inferior ballast such as moorum, sand, shingle etc. may be used on 
sidings, yards, non-running lines and as sub ballast. The gauge of stone 
ballast shall be as follows: with all types of sleepers 50 mm gauge on 
square mesh sieve; under joints & crossings 40mm gauge on square 
mesh sieve. 
 
     Ballast under the sleepers is called cushion ballast. Ballast between 
the sleepers is crib ballast whereas ballast beyond the edges of the 
sleepers is called the ballast shoulder. Cushion ballast plays a very 
important role in the distribution of pressure on the formation, and in the 
modern track with long welded rails, greater depths of cushion ballast is 
being insisted upon.  Shoulder and crib ballast provide strength and 
stability to the track and again increased/humped shoulders are nowadays 
being specified for the modern track.  Recognition of the contribution of 
compacted crib and shoulder ballast towards greater track strength and 
stability has led to maintenance practices providing for the same. 
 



 
Minimum depths of ballast cushion: (a) The recommended minimum depth 
of ballast below the bottom of sleepers at the rail seat should be as under: 
 
          

 Groups           Recommended depth 
———            ———————— 

      BG Group A           300 mm 
      BG Groups B & C      250 mm 
      BG Group D            200 mm 
      BG Group E            150 mm 
     MG Q routes           250 mm  
     (300 mm when speed is 100 kmph) 
 
 

 
 
 
 
 

CURVES 
 
     Curves are required (a) to avoid obstructions (b) to pass through 
obligatory points (c) to have crossings at desired angles with rivers etc. (d) 
to develop length required between two points without exceeding 
prescribed ruling grade. This is sometimes done in hilly terrain. 
 
Designation of curves: 
     1. Radius 
     2. Degree of curve - It is the angle subtended at centre of curvature by 
a 30.5m (100') chord in degrees. 10curve has a radius of 1750m and  n0  

curve has a radius of 1750/n metres. 



 
Relationship between radius & versine of a curve - 

V

C/2 C/2

2R
-V

 
 
     From geometry - 
     C/2  *   C/2    = v ( 2R-v ) 
 
or C2/4  = 2 R v- v2          Neglecting v2 being    negligible in comparison to 
Rv, 
 v = C2/8R     
 Field determination of radius of curves:  taking C is chord length in 
metres,     v is versine in mm. 
 
            125 C2  
     R = ———   metres 
                v 
     
 
Degree of curve: Versine in cm at mid chord on 11.8m chord is  equal to 
degree of curve. 
 

Maximum permissible degree 
of curve (BG): 10 degree 

Maximum permissible degree of curve (MG): 16 degree 
 
Gauge on curves:-  
 
The gauge on curve shall be to the following standards. 
 



(1) On new lines and on lines where complete renewal or through sleeper 
renewal is carried out the track should be laid to a uniform gauge to the 
following standards- 
 
(a) Broad Gauge (1676mm) -  

Radius in metres Gauge 
(i) Straight including curves of 400 m radius 

and more 
3mm. Tight i.e. 
1673mm 

(ii) Curves of less than 400m radius Upto 5mm slack i.e. 
upto 1681mm.  

 
Super Elevation (SE) or Cant: It is the difference in height between the 
inner and outer rail on curves. It is provided by gradually lifting outer rail 
above the level of inner rail. Inner rail is kept at its original level. 
 
 
The main functions of SE are - 

a)  better distribution of load on two rails 
b)  to reduce wear & tear of rails and rolling stock 
c)  to neutralize effect of lateral force 
d)  to provide comfort to passengers. 

 
Equilibrium speed: This is speed on which effect of centrifugal force is 
completely balanced by the cant provided and is given by the formula - 
 
 
           GV2                          127 RC 
   C =              or   V =           
           127R                   G 
 
     where C is cant in mm 
           R is radius in m 
           V is speed in kmph 
           G is gauge (dynamic gauge)  1750 mm for BG,  1058 mm for MG. 
 
Cant Deficiency Cd:  It occurs when a vehicle travels round a curve at a 
speed higher than equilibrium speed. It is the difference between 
theoretical cant required for higher speed and actual cant provided. 
Cant Excess Ce:  It occurs when a vehicle travels round a curve at a 
speed lower than equilibrium speed. It is the difference between actual 
cant and theoretical cant required for such a lower speed. 
Rate of change of Cant / Cant Deficiency:  It is the rate at which cant or 
cant deficiency is increased or reduced per second at maximum speed of 
a vehicle passing over transition curve. 35 mm per sec. means that a 
vehicle when travelling with a max. speed permitted will experience a 



change of cant or cant deficiency at a rate of  35 mm in each second of 
travel over the transition. 
 
Cant Gradient: It indicates the amount by which cant is increased or 
reduced in a given length of transition. 
 
Limiting value of cant: 
 BG: 165 mm for Group A,B,C routes; 140 mm for groups D & E  
        (185 mm for future works for Gr.A for locating fixed structures). 
 MG: 90 mm and 100 mm (with CE’s permission). 
Cd  (Cant deficiency): 75 mm for BG & 50 mm for MG(100 mm for speeds 
in excess of 100 kmph on Gr. A & B routes with CE’s permission) 
Ce  (Cant excess):     75 mm  for BG  & 65 mm  for MG 
 
Maximum permissible speed: It is the highest speed which may be 
permitted on a curve taking into consideration R, Ca, Cd, Ce and transition 
length. 
 
When maximum permissible speed of curve is less than max. sectional 
speed of section of a line, permanent speed restriction becomes 
necessary. 
 
Transition curve or Easement curve: Transition curve is an easement 
curve in which change of degree is uniform throughout its length and is 
provided at each end of a circular curve. It affects a gradual increase of 
curvature from zero at tangent point to specified radius at beginning of 
circular curve. 

 
Transition curve on IR is a cubic parabola 
 Cubic parabola  y = x3 /6 RL m; Shift  S = L2 /24 R  
when y = offset from the straight in m. & x is distance from 
commencement of curve in m. L is length of transition & R is radius of 
curve. 
Length: Maximum of the following: 

a. L = 0.008 Ca Vm  
b. L = 0.008 Cd Vm  

 c. L = 0.72  Ca  
Where  L    = Length of transition in m. 



        Vm   = Maximum permissible speed in Km/h 
        Cd   = Cant Deficiency in mm 
        Ca   = Actual super elevation on curve in mm. 
     The formula (a) & (b) are based on rate of change of cant and of cant 
deficiency of 35 mm per second. The formula (c) is based on the 
maximum gradient of 1 in 720 or 1.4 mm per m. 
 
Permissible speed on curves: 
     Martin’s formula (W&W Manual) 
               
         V = 4.4         (  R - 70)    kmph for transitioned curve; 
     For non-transitioned curve = 3/4 V. 
    New formula:         
 
     for BG:      V = 0.27     (Ca + Cd) R kmph 
 
     for MG:    V = 0.347    (Ca + Cd) R kmph. 
 
The equations are for transitioned curves. 
 
 
 

TRACK  MAINTENANCE  
 

System to be adopted:- 
 
The track should be maintained either by conventional system of track 
maintenance or by systematic directed track maintenance.  
 

Details of maintenance works:- 
 
In both the systems track requires to be overhauled periodically with the 
object of restoring it to best possible condition, consistent with its 
maintainability. Periodicity of overhauling depends on several factors, 
such as type of track structure, its age, volume of traffic, rate of track 
deterioration, maximum permissible speed, system of traction and 
condition of formation. Irrespective of the system of track maintenance 
adopted, it is obligatory to overhaul specified lengths of gang beat 
annually. The length of the section to be overhauled shall be such that 
complete overhauling of track will be accomplished within a specific period 
(normally 3 to 5 years).  
 
Immediately after cessation of monsoon, the rundown lengths should be 
quickly attended to, to restore the section to good shape. After this is done 
overhauling/through packing of track should be taken in hand. After this 



completion of one cycle of systematic through maintenance, track should 
be attended to wherever required. 
 
In any system of maintenance it is necessary to allot certain number of 
days in a week for picking up slacks to ensure whole gang length is in safe 
condition for passage of trains. 
 

ANNUAL PROGRAMME FOR REGULAR 

TRACK MAINTENANCE  

 
The annual program of regular track maintenance and works incidental 
thereto shall be based on the program given below, with such variations to 
suit local conditions, as may be specified by Chief Engineer. This applies 
to any system of maintenance. 
 

Period Work 
1.  Post monsoon 

(for about six 
months after end 
of monsoon) 

a)  Attention to rundown lengths in entire gang 
beat. 

b)  One cycle of conventional systematic 
through packing/systematic directed track 
maintenance from one end of the gang 
length to another. 

c)  4 to 5 days per week should be allotted for 
works under item b) and the remaining 
days for picking of slacks, attention to 
bridge approaches level crossing, points & 
crossings over the entire beat. 

2.  Pre-monsoon (for 
about 2 months 
prior to break of 
monsoon) 

Normally 2 to 4 days/week devoted for 
clearing of side and catch water drains, 
earthwork repair to cess, clearing water 
ways & picking up slacks. In the rest of the 
days normal systematic maintenance will 
be carried out.  

3.  Monsoon (for 
about 4 months) 

Attention to track as required. This will 
consist of primarily picking up slacks and 
attention to side & catch water drains & 
water ways. During abnormally heavy 
rains, patrolling of line by gangs should be 
carried out in addition to regular patrolling. 

 
 



Regular track maintenance:- 
 
THROUGH PACKING - CONVENTIONAL MAINTENANCE BY BEATER 
PACKING  
 
Through packing shall consist of the following operations in sequence. 
The length of track opened out on any day shall not be more than that can 
be efficiently tackled before the end of the day:   

a)  Opening of the road 
b)  Examination of rails, sleepers & fastenings 
c)  Squaring of sleepers 
d)  Slewing of track to  correct alignment 
e)  Gauging 
f)  Packing of sleepers 
g)  Repacking of joints, sleepers, and 
h)  Boxing of ballast section and tidying 

 
Through packing is best done continuously from one end of a gang length 
towards the other. Each of the above operations should be carried out as 
detailed below:- 
 
(a) Opening of Road: Ballast should be opened out on either side of the 
rail seats to the extent shown hereunder to a depth of 50mm below the 
packing surface without disturbing the cores under the sleepers:- 
Broad Gauge : End of sleepers to 450mm inside of the rail seat. 
Metre Gauge : End of sleepers to 350mm inside of the rail seat. 
Narrow Gauge (762m): End of sleepers to 250mm inside of the rail seat. 
 
In case of cast iron plate or pot sleepers, the opening out should be to the 
extent of the plates or pots to enable packing being done conveniently. 
 
The ballast should be drawn by powrahs/shovels outwards and inwards 
i.e. that portion of ballast on the outside of the rail should be drawn 
outwards, the portions between the rails being drawn towards the centre. 
 
(b) Examining of Rails, Sleepers and Fastenings:- Rails should be 
examined the underside for corrosion, the ends for cracks, the head for 
top and side wear, rail joints for wear on the fishing planes, fish bolts for 
tightness. Sleepers should be inspected for their condition and soundness 
particularly at the rail seats. Broken ones should be replaced immediately. 
 
(c) Squaring of sleepers: Gauge variations and kinks inevitably result 
from sleepers getting out of square. The spacing of sleepers on the 
sighting should first be checked and correctly calk marked. Corresponding 
marks should then be made on the other rail using the square at every 
point. Squaring should be done by planting the crow bars firmly against  



the sleeper and pushing it. Under no circumstances should sleepers be 
hammered. 
 
(d) Stewing of track to correct alignment:  Slewing of track shall be 
directed by the mate who on straights should sight the rail from a distance 
of 30 to 60 meters. When slewing the crowbars should be planted well into 
the ballast at an angle not more than 30 degrees from the vertical, 
otherwise lifting of the track may result. 
 
(e) Gauging:- For good riding, the basic requirement is uniform gauge 
over a continuous match of track and such gauge should be allowed to 
continue so long as it is within the permissible limits of tightness or 
slackness. Gauging should only be done after ensuring that sleepers are 
truly square. The track should be adjusted to correct gauge on the rail 
opposite to the base rail. 
 
Broad gauge 
Straights………………………………………6mm tight to 6mm slack 
On curves with radius more than 350 meters…6mm tight to 15mm slack 
On curves radius less less than 350 meters upto 20mm slack. 
 
Metre gauge   
Straights………………………………………3mm tight to 6mm slack 
On curves with radius more than 275 meters…3mm tight to 15mm slack 
On curves radius less less than 275 meters upto …20mm slack. 
 
Note:- These are in reference to nominal gauge of 1000mm. 
 
(f) Packing of sleepers:- The aim of packing is to have each sleeper 
firmly and uniformly packed to ensure that the rails are at their correct 
relative levels i.e. level on the straight track and to the required cant on 
curves. The base rail shall be sighted by the Mate with eye along the 
lower edge of the head of rail and any dip or low joint lifted correctly. The 
rail on the other side should be brought to the correct level by checking 
cross level with gauge-cum level. The packing on the inside and outside at 
every rail seat should before boxing the track, be checked by the Mate by 
tapping with a wooden mallet or a canne-a boule. A hollow sound would 
indicate defective packing which should be attended to again. 
 
(g) Repacking of joint sleepers:- The joint and ‘shoulder’ sleepers 
should be repacked, before boxing is done and the cross levels at joints 
checked. The rail joints being the weakest portion firmness of its support is 
essential. 
 
(h) Boxing to ballast section and tidying:- After completing the 
preceding operations in sequence, clean ballast should be worked in with 



ballast forks or rakes. The ballast section should be dressed to the 
specified dimensions. The cess should then be tidied up. Cess should be 
maintained to the correct depth below rail level according to the ballast-
section and formation profile. Too high a cess affects drainage, too low a 
cess results in ballast spread and wastage. 
 
MAINTENANCE BY MEASURED SHOVEL PACKING 
 
This is an improved form of manual packing and aims at a scientific 
method of maintenance without the use of sophisticated mechanical aids. 
The basic principles of the shovel packing method is to leave the sleeper 
bed of ballast, which has been well compacted by traffic, undisturbed as 
far as possible and eliminate the unevenness caused in course of time by 
filling stone chips of prescribed sizes under the sleepers. The technique 
can be used with advantage for packing of flat bottom sleepers. 
 
 
TRACK MAINTENANCE BY MACHINES 
 
Mechanical maintenance of track involves use of  “on track machines” 
should be planned on long continuous lengths. 
 
Pre requisite to introduction of mechanical maintenance – A minimum 
depth of 159mm of clean ballast is recommended for the proper 
functioning of the tie tampers. Adequate ballast should be available in the 
shoulders and cribs.  
 
These machines require line occupation and availability of blocks for their 
working. It is desirable for these machines to be given a single block of at 
least 4 hours per day or two separate blocks of 2 ½ hours each, for better 
working. It is necessary to have longer blocks, so that the net available 
time for working on the line is as high as possible. 
 
Pre-tampering attention:- To achieve good results the P.W.I. should 
carry out the following preparatory work before taking up the tamping: 
 
 Ballasting where there is shortage of ballast. 
 Heaping up of Ballast in the tamping zone, to ensure effective 
 packing 
 Making up of low cess 
 Tightening of all fittings and fastenings like fish bolts and keys 
 splitting of cotters, and replacement of worn out fittings. 
 Renewing broken and damaged sleepers 
 Squaring of sleepers and spacing adjustment re-gauging to be 
 done as necessary. 



 Clearing of ballast on sleepers to make them visible to the 
 operator. 
 All obstructions such as signal rods, cables, pipes, level 
 crossing rails, etc. are likely to be damaged by the tampers  should 
be clearly marked and made known to the tamping  operator before he 
starts work. Super elevation should be  marked on every second sleeper 
so that it can guide the  operator for leveling up correctly. 
 
Post tamping attention:- 
 
 As some of the rigid fastenings might get loose, tightening of fittings 

should be done immediately after tamping. Any broken fitting should 
be replaced. 

 Proper quality check of work done by tamping machine is important. 
Immediately after the tamping work, the track should be checked, in 
respect of cross levels and alignment and action taken as 
considered necessary. 

 The ballast should be dressed neatly and proper consolidation of 
ballast between the sleepers should be done. 

 

Systematic overhauling- 
 
Overhauling should consist of the following operations in sequence: 
 
 Shallow screening and making up of ballast. 
 All items attended to while doing through packing as detailed 

 above. 
 Making up the cess. 
 
Shallow screening and making up of ballast: 
 
For good drainage periodical screening of ballast is essential. In the case 
of manual maintenance the crib ballast between sleepers is opened out to 
a depth of 50 to 75mm below the bottom of sleepers, sloping from the 
centre toward sleeper end. The ballast is then screened and put back. 
After screening full ballast section should be provided extra ballast being 
run out previously for the purpose. Work should be commenced after 
making sure that the ballast will not be seriously deficient. 
 
Deep screening of ballast 
 
It is essential that track is well drained for which screening of ballast 
should be carried out periodically as described in Para 238(2). Due to 
presence of bad formation, attrition, excessive rainfall and dropping of 



ashes and ore, ballast gets choked up and track drainage is impaired.  In 
such situation, it becomes necessary to screen the entire ballast right up 
to the formation level/sub-ballast level. Further through screening restores 
the resiliency and elasticity of the ballast bed, resulting in improved 
running quality of track. Such screening is called “Deep screening” as 
distinguished from the shallow screening which is done during 
overhauling. 
 
 
 
TRACK GEOMETRY – Service tolerances for track parameters 
 
Service tolerances have been laid down in the Indian Railways for 
maintenance of track on Rajdhani route, and these tolerances are now 
taken as guidelines for other BG trunk routes and main lines. Tolerances 
for the following track parameters, measured in the manner described 
below, have been laid down. 
 
1. Gauge 
2. Alignment 
3. Uneveness 
4. Cross level/Twist 

 
 
Alignment: For alignment, limits have been laid down for versines 
measured on 7.5m base.  When taking ground measurements, a cord 
7.5m in length is stretched along the running face of rail and versine at the 
centre of the cord is measured. Separate tolerances have been laid down 
for straight and curved track.  These variances can be either on floating 
(unloaded) track or on loaded track. 
 
 
Cross-levels: The relative difference in level of the 2 rail tops at the same 
location across is measured with the help of a level board and a sensitive 
spirit level. Cross-levels are also measured with the gauge-cum-level 
instruments supplied to MSP gangs. To get realistic picture, cross-level is 
supposed to be measured under load, which is difficult for ordinary gangs. 
 
Twist: While rolling stock can absorb wide variations in cross-levels, they 
are sensitive to sudden changes in cross-levels.  This change of cross-
levels in a certain length of track is called ‘Twist’ of track.  Twist is 
indicated as millimetres of change in cross-levels on 1m length of track.  
Twist measurements are made on loaded track, by determining cross-
level variation over an interval of 3.5m.  If for example, difference in cross-
levels measured at 2 places on track, (3.5m apart) is 7mm, the track has a 
twist of 2mm per metre. 



 
Unevenness: Vertical depression of a rail at the centre of a given base is 
termed as unevenness. Unevenness is measured separately for each rail 
on loaded track on a base of 3.5m.  For measuring unevenness of rail 
joint, relative depression of joint with respect to the line joining 2 points at 
a distance of 1.75m on either side of joint, under loaded condition, is to be 
found out.  This is automatically done in track recording cars, and can also 
be determined with the help of fleximeters. 
 
Gauge: This is measured as the minimum distance between the running 
or the gauge faces of two rails. 

 
Service tolerances laid down on Indian Railways for 130 kmph on BG  

 ( Good Riding Tolerances) 
 

                                                            In isolated 
          Parameter                         Generally      locations 
          ————                         ————     ———  

1.  Alignment ( Versine measured on 7.5m chord ) 
 
   a. Straight track                         + 5 mm                 + 10 mm 
                                                  - 5 mm                  - 10 mm 
  
   b. Curved track                                  + 5 mm                        +  7 mm 
                                                   - 5 mm                  -  7 mm 
    

   (Total change of versine from chord to chord should not exceed 10 mm) 
 

2. Cross-levels: No special tolerances.  Track should be maintained to 
standards generally superior to that at present available on main line track 
on which unrestricted speeds are permitted. 
 

3.  Twist: Loaded track: (Measured on 3.5m base) 
 
   a. On straight & curved track            2 mm/m        3.5 mm/m 
   b. On transition curves                     1 mm/m        2 mm/m 
 
4. Unevenness                                       6 mm               10 mm 
Loaded track (Measured on 3.5m base) 
As an immediate beginning, for introduction of high speed, these limits 
may be relaxed upto 10mm in general and 15mm for isolated locations. 
For curves these relaxations should be availed of, for as short a period   
as possible. 
 

5.  Track gauge: Same as normal track limits, which are: 
 



   a. Straight track                                        + 6 mm 
                                                             - 6 mm 
 
   b. Curved track with more than 400m          + 15mm 
      radius                                                           -  6mm 
 
   c. Curved track with less than 400m 
      radius                                                            + 20 mm 
 

Metre Gauge 
 

     Service tolerances laid down for 100 kmph MG routes 
 
                                                                            In isolated 
          Parameter                         Generally                     locations 
          ————                            ————                     ———— 
 
1. Alignment (versine measured on 10m chord) 
   a. Straight track                         + 5 mm         + 8 mm 
                                                   - 5 mm         - 8 mm 
  
   b. Curved track                           + 5 mm         + 8 mm 
                                                    - 5 mm         - 8 mm 
  

 (Total change of versine from chord to chord at stations 5 m  apart   
should not exceed 10mm on a 10m chord). 

 
2. Twist  (loaded track, 2.74m base) 
   a. Straight and curved track           2 mm/m        3 mm/m 
   b. Transition curves                       1.5 mm/m            2 mm/m 
 
3. Unevenness  
(loaded track 2.74m base)           5 mm            8 mm 
 
4. Cross-levels                                No special tolerances 
 
5. Gauge same as normal track limits which are: 
   a. Straight track                           - 3 mm   + 6 mm 
 
   b. On curves with radius               - 3 mm 
      more than 275 m                       +15 mm 
 
   c. On curves with radius less than 275m   +20 mm. 
 
   (These limits are with reference to a nominal gauge of 1000 m) 
 



 
 
 
 
 
 
 
 
 

POINTS & CROSSINGS 
 

 
     These are adjuncts provided at intersection of two tracks to permit train 
to pass from one to other. 
 
Turnout: It is an arrangement of points & crossings with lead rails by 
means of which rolling stock diverted from one track to another.  
 
Direction of turnout: Standing at toe of switch and facing the crossing, a 
left hand turnout diverts a train to the left of straight main line or of the 
more important line in case of a turnout from a curve, a right hand turnout 
diverts a train to right of straight main line or of the more important line in 
case of a turnout from a curve. 
 
 

 
    LEFT HAND TURNOUT 
 
 
 
 



 
 
 

RIGHT HAND TURNOUT 
“Components” of a turnout  
 

1.  Points : A pair of “Tongue rails” with their stock rails known as “Points”. 
 
     Tongue rail is a tapered movable rail, a pair of which with unnecessary 
connections & fittings form a “Switch”. The two “tongue rails” move in 
unison with the help of Stretcher bars & thus enable point to be set for 
main line or turnout. 
 
     Left hand switch & stock rails are on observer’s left standing at toe of 
switch and facing the crossing. Right hand switch & stock rails are on 
observer’s right standing at toe of switch and facing the crossing. 
 
Switches: Two types - 
1. Ordinary switches: Foot of stock rail planned to accommodate tongue 
rail. 
2. Overriding switches: Foot of tongue rail planed so that it overrides foot 
of stock rail which is maintained to full size. 
 
 

 
 



 
 

 
 
 
Two designs of switches: 
* Loose heel: Tongue rails are joined to lead rails at heel with fish plates 
(weak joint). 
* Fixed heel: Tongue rails are held to stock rails at heel by distance blocks 
& bolts. 
 
Two shapes of switches: 
a. Straight switch: Tongue rail is straight from tip of the switch to the heel. 
b. Curved switch: Tongue rail is curved from tip to heel to same radius as 
of turnout. 
Advantage: Higher speeds permitted on turnouts with curved switches. 
 

2. Crossing: consists of two rails called point rail and splice rail machined to 
form a nose & two wing rails converging to form a throat and diverging 
again on either side of nose. (All these rails bent, shaped, planed and 
joined by distance blocks & bolts). 
In both RH & LH turnouts the built-up crossing used is left handed i.e. has 
the splice rail on left. Left hand wing rail is on the left of observer standing 
at toe of switch and facing the crossing & Right hand wing rail is on the 
right of observer. 
 
Types:  
(1) Acute crossing: crossing forms an acute angle <90 
(2) Obtuse crossing: crossing forms an obtuse angle of > 90  
 
In IRS design, angle of crossing denoted by the co-tangent of the angle 
and designated as 1 in N, e.g. 1 in 12 crossing will have an angle whose 
co-tangent is 12.  
 
On Indian Railways 4 sizes of crossings are used:1 in 8-1/2, 1 in 12. 1 in 
16 and 1 in 20 (flatter angle will give larger value). 
 
Classification of crossings according to manufacturing   



 
(1)  Built-up crossings: 4 pieces of rails bent and joined by bolts & blocks. 

Disadvantage: not very rigid; Advantage: cheap. 
(2)  Cast manganese steel crossings: One piece cast without bolts. 

 
 
Advantages:   
1. Better wear resistant properties 
2. Reduction in maintenance cost & renewal. 
    Disadvantage: More costly but lasts longer. 

 
3.  Check rails: A pair of rails positioned opposite to crossing to guide and 

provide a path for wheel flanges thereby preventing sideways movement 
which otherwise may result in hitting nose of crossing during movement in 
facing direction. 
 
 
                                    BG           MG 
     Check rail clearances: Min.  44 mm      41 mm  
                                     Max.  48 mm      44 mm. 
 
 

4.  Lead Rails: A pair of rails connecting crossing and switches (one rail 
curved, other straight).  
 
Note: All the rails are vertical to sleeper and there is no S.E. (cant) 
provided on turnout curves.    
 
 

Turnout from curved tracks 
 

Similar flexure: Turnout takes off towards the same direction in which main 
line curve turns. 

 
 

 
Contrary flexure: Turnout takes off towards the direction opposite to that in 
which main line turns. 



 
 

 
      
Speed restrictions have to be imposed on main line due to limitation of 
cant on main line. 
 
 
Symmetrical Split Turnout-Straight track is diverted into 2 opposite 
directions using same radius for both tracks of the turnouts. Since 
direction is divided equally on both sides, centre line of crossing coincides 
with centre line of straight track.  
This arrangement is used for taking off 1 in 8-1/2 turnout in contrary 
flexure from a curve joining loop line to sand hump. 
 
Scissors Cross-Over: 
Scissors cross-over provided for transferring vehicles from one track to 
another track & vice versa. It is provided where space does not permit 
provision of two separate crossovers. It consists of 4 pairs of switches, 6 
acute crossings & 2 obtuse crossings & check rails etc. 
 
Gathering Line: 
A Gathering line (also called ladder track) is the track into which a number 
of parallel tracks gather or merge. 
 
Diamonds  
 
     When one track crosses another at an angle, a diamond is formed 
comprising of two acute and two obtuse crossings. On I.R. diamonds are 
normally not flatter & less acute than 1 in 8-1/2. 
 
     If tracks are to be so arranged that a train on one track may normally 
cross another track but when required, may also be diverted to that track, 
an arrangement known as diamond crossing with slips is installed. This is 
made possible by inclusion of 2 or 4 pairs of switches with the connecting 
lead rails. When such diversion is permitted in one way, arrangement is 



known as “single slips” & if permitted in both ways, known as “Double 
slips”. 
 
 
 

  
 

When a vehicle passes over a diamond crossing, there is inherent 
risk of derailment owing to a large unguided gap at the elbow of obtuse 
crossing & due to possibility of wheel, particularly of a small diameter, 
being deflected to wrong side of nose. A method of eliminating this risk is 
to make the point rails of obtuse crossing move in same way as tongue 
rails of switches, these point rails being suitably joined together by 
stretcher bars. Such an arrangement is known as “Movable Switch 
Diamond”. Gaps in obtuse crossing are avoided & a continuous surface is 
provided for movement of wheel along switch & elbow rails. Thus it is 
possible to use diamonds flatter than 1 in 8-1/2.  
 
Factors limiting speeds over turnouts: 
 
Main factors responsible for limiting speeds over turnouts on I.R. are as 
follows: 

i. Sudden change in direction of running edge at entry to switch from  a 
straight track 

ii. Absence of a transition between curved lead and straight switch 
iii. Non-transitioned entry from curved lead to straight crossing 
iv. Absence of super-elevation over turnout curve 
v. Gaps in gauge face and running table at crossing 
vi. Variation in cross level caused by raising of switch rails. 

          
Standard turnouts and permissible speed ( kmph) 

          ———————————————————————————                             
     Detail of turnouts         Straight switch         Curved switch       
     ——————————————————————————— 
 
     1 in 8-1/2 turnout      BG  10*             25 
             “                  MG   10               15 
      symmetrical split        15               40 



 
     1 in 12 turnout         BG  15**           40# 
                               MG    15               25 
 
     1 in 16 turnout          BG       50+  
           “                   MG          30 
     symmetrical split                75 
 
     1 in 20 turnout                                    50 
 
     1 in 24 turnout      100 
 
 

DIFFERENT CATEGORIES OF ENGINEERING WORKS 
(Para 805 of IRPWM) 

 
 

Category Types of Works Examples Protection 
Required 

Category 1 Works of routine 
maintenance 

 Through 
packing 

 Overhauling 
 Picking up   

slacks 

 No speed 
restriction 

 No hand 
signals 
required 

Category 2 Works of short 
duration 
(completed by 
sunset of the day 
of 
commencement) 

 Casual 
renewal of 
rail/sleeper 

 Creep 
adjustment 

 Lubrication of 
rail joints 

 No speed 
restriction 

 Hand signal, 
banner flag & 
fog signal 
required 

Category 3 Works of long 
duration (for a 
few days) 

 Relaying 
 Deep 

screening 
 Bridge 

rebuilding 

 Speed 
restriction 
required 

 Temporary 
engineering 
fixed signal 
displayed 

 



PROTECTION OF WORKS OF SHORT DURATION 
 
 
(A) TRAINS TO PASS AT RESTRICTED SPEED 
 
 
 

 
 

DOUBLE LINE 
 

The intermediate flagman will keep banner flag until the train has 
reduced speed after which B.F. removed & train hand signalled 
forward. 
 
(B) TRAINS TO STOP DEAD 
 

 



DOUBLE LINE 
Note: In case of MG where trains run > 75 KMPH, distances shall be 
suitably increased as per approved instruction. 
 
WORKS OF LONG DURATION 
 
Preliminary Arrangements 
1.  Green notice to be issued by operating department in consultation       

with engineering department. 
2.  Sanction of Commissioner of Railway Safety, wherever required 
3.  Line blocked by PWI in consultation with Section Controller 
4.  Caution order issued by Station Master 
5.  Temporary engineering fixed signals provided at site of works by PWI 
6.  In an emergency, PWI may commence work before issuing the notice 

under protection of hand signals and banner flags. Then replace by 
temporary engineering fixed signals as soon as possible. 

 
ENGINEERING INDICATORS FOR TEMPORARY RESTRICTIONS 

 



CAUTION INDICATOR : Line under repairs ahead, reduce speed & be 
prepared for either a speed restriction or a stop board ahead. 
 

 
 
SPEED INDICATOR : Speed to be reduced at once to 10 Km per hour ( or 
to such other speed as may be indicated) 
 
 



 
STOP INDICATOR: Stop at once and do not proceed until authorized by 
engineering signalman. Not less than 30m. from the point where the 
speed is to be restricted 
 
 

 



 
TERMINATION BOARD: Resume normal speed 
 
PROTECTION OF WORKS OF LONG DURATION 
 
( A) TRAINS TO STOP DEAD 
 
 

 
 
(B) TRAINS TO PASS AT RESTRICTED SPEED 
 
 

 
 
 
 
 
 
 
 
 



 
PATROLLING OF THE RAILWAY LINE 

 
Types of patrolling:  
 
Following are the types of patrolling in vogue: 

1) Keyman’s daily patrol 
2) Gang patrol during abnormal rainfall or storm 
3) Night patrolling during monsoon 
4) Security patrolling during civil disturbances and for 

movement of VIP specials. 
5) Hot weather patrolling for long welded rails/continuous 

welded rails 
6) Watchmen at vulnerable locations. 

             
Keyman’s daily patrol: Every portion of Permanent Way shall be inspected 
daily on foot by the keyman of the beat in which the portion of track falls. 
Provided that the interval between such inspections may, under special 
instructions issued by Chief Engineer be increased to once in 2 days in 
the case of specified section of lines with light and infrequent traffic.   
 
Gang patrol during abnormal rainfall or storm: In the event of abnormal 
rainfall or storm during day or night, the Mate should, on his own initiative, 
organize patrolling over the length affected, independently of other 
patrolling, if any being done. This patrol should in case of heavy rainfall 
confine its inspection to known points of danger such as cuttings or 
culverts likely to scour, banks affected by tanks likely to breach and bridge 
approaches. In case of high winds the patrolman should inspect the length 
of track likely to be fouled by falling of trees etc.   
 
     Arrangements exist with the Meteorological dept. of the Govt. of India 
for issuing telegrams of warning wherever storms, gales or heavy rainfall 
are expected.  On receipt of such information from the control the PWI will 
arrange to advise monsoon patrolmen, watchmen and gangmates to be 
extra vigilant and be prepared to introduce patrolling as necessary (for 
detailed instructions Para 728 of IRPWM may be referred to). 
 
Night patrolling during monsoon:  During the monsoon certain sections of 
the railway line as may be specified, shall be patrolled to detect damage 
by flood, such as breaches, settlements, slips and scours, and immediate 
action taken to protect trains when so warranted.   
 
Security patrolling during civil disturbance and on special occasions:   
     
     (a) On apprehension of a civil disturbance the Divisional authorities 
should contact the local civil authority and arrange, as circumstances may 



warrant, for security patrolling of the railway line.  This may be arranged 
on the pattern of monsoon patrolling with modifications as deemed 
necessary in consultation with civil authorities. 
     (b) Security patrolling on special occasions should be carried out 
according to special instructions issued by the administration. 
 
     (c) The primary duty of patrolman employed on security patrolling shall 
be to protect trains against any conditions of danger such as tampering 
with track or obstruction placed on line.  
 
Hot weather patrolling for LWR/CWR: Hot weather patrol is carried out 
when the rail temperature reaches td + 20 or above. Patrolling should be 
done in accordance with provisions of Manual of Long Welded Rails. 
 
Watchmen at vulnerable locations: In addition to patrolmen, stationary 
watchmen are posted at known or likely locations of danger or trouble.   
 
Protection of line in case of emergency: Should any 
patrolman/stationary watchman/gangman/keyman deputed for the 
purpose of patrolling notices any condition likely to affect safety of trains, 
he shall at once protect the line and report damage to the nearest SM as 
laid down in para 1011. 
 

MONSOON PATROLLING 
 
Commencement & termination: Sections which are normally to be 
patrolled during monsoon will be identified and notified by DEN. For every 
such section DEN shall prescribe period of year, when normal monsoon 
patrolling is to be done; patrolling should be started on these notified 
sections on dates specified. If local conditions warrant, PWI of section 
concerned may introduce or continue night patrolling outside the stipulated 
dates, duly advising all concerned. 
Preparation of Patrol Charts: (1) DEN will prepare patrol charts for each 
of the sections where monsoon patrolling is required to be done, taking 
into consideration train timings of time table in force during this period. 
Principles governing preparation of patrol charts shall be - 
 

i. Ordinarily patrolling will be carried out by a single patrolman, but in 
regions where danger from wild animals, dacoits and other risks in 
ghat sections exist, patrolling in pairs may be introduced with CE’s 
approval. 

ii. All trains carrying passengers between sunset and sunrise get 
maximum protection possible. 

iii. As far as possible each block section will be treated as ìa unit and 
the length will be divided into equal beats. Length of each patrol beat 
should not normally exceed 5 km. Where block section is more than 



10 km an intermediate flag station, if any, or any other suitable point 
may be fixed as intermediate station,to keep the length of beat at 
about 5 km. 

iv. Walking speed of a patrolman may be taken as 3 km per hour. 
v. Maximum distance covered by a patrolman should not normally 

exceed 20 km in a day. 
vi. A period of at least 1/2 hour rest is desirable between consecutive 

beats. 
vii. If frequency of train services is high, and one set of patrolmen is not 

able to cover all trains in the section, a 2nd set of patrolmen may be 
introduced to reduce interval. 

viii. For giving better protection to all passenger trains, between sunset 
and sunrise it would be advantageous to plot the scheduled paths of 
all passenger trains and then plot patrol movement in such a way, so 
as to minimize time interval between patrolling of beat and passage 
of train. 

ix. Patrol charts should show all vulnerable locations where stationary 
watchmen are posted. 

      
Distribution of Patrol Charts: Before commencement of monsoon 
requisite no. of copies of patrol charts should be supplied by DEN to 
AENs, PWIs, DOM (for distribution to control staff), SMs and Foremen of 
running sheds. Foremen will acquaint drivers of passenger trains, when 
they may expect to pass patrolmen, if running to time. By inviting drivers to 
look out for patrolling, an immediate and practical means of supervising 
the patrolmen is introduced. Task of dispatching patrolmen at right time 
and signing their patrol book when they arrive at or depart from a station 
devolves upon SM/Block Hut-in-charge. 
 
Patrol books and Systematic Patrolling: A patrol book containing 
sufficient no. of pages should be supplied to each patrol with a tine case. 
 
     Books shall be serially numbered to correspond with the number of 
patrol on each section. First page of the book shall contain name of 
patrolman, kilometrage of patrol section and its number. Remaining pages 
will contain columns for date, station, time of arrival and departure and 
signature of SM. 
 
    Patrolmen shall be on duty at the time specified for each in the patrol 
chart. 
 
     Patrolman whose beat commences/terminates at a station shall 
present patrol book in his possession to SM/Block Hut-in-charge who will 
enter therein the time of arrival & departure and sign the book.  SM/Block 
Hut-in-charge will also record time of arrival & departure in his Diary/Train 
Register Book. Patrolman shall then patrol his length at the end of which, 



he will exchange his patrol book with that of next patrolman and retrace 
his beat. Intermediate patrols do likewise. In this way each patrol book will 
be conveyed from one station to the other and back again. Owing to close 
proximity of stations, patrol books may be passed through one or more 
intermediate stations, before it is returned to the original station. 
 
     If a patrolman on arrival at the end of his beat does not find next 
patrolman to take over the book, he must proceed ahead, until he meets 
him. Patrolman should report absence of any man from his beat to the 
Mate next day. 
 
SMs will see that the men come on duty sober and fully equipped, that 
their lamps are trimmed and filled with oil and that they leave for their 
patrol duty in time. 
 
     If a patrolman who is due to arrive at a station does not turn up in time 
or does not turn up at all, SM/Block Hut-in-charge will advise SM/Block 
Hut-in-charge at the other end of block section of absence of patrolman 
and both SMs/Blocks-in-charge will issue caution orders to all trains 
entering the section until patrolman from other end of ”patrol-section” 
arrives at the station and reports that all is well. 
 
Equipment of Patrolman: (1) Each patrolman shall be provided with 
following equipment and such others as may be prescribed by special 
instructions - 
 
     (a) One staff (b) Number plate 15 cm square (to be numbered 
consecutively from beginning of each PWI’s length in white letters on 
black background) (c) 12 fog signals in a tin case (d) 2 tricolour hand 
signal lamps (e) Protective clothing according to local dress regulations (f) 
1 match box (g) 2 red flags and 1 green flag (day patrol only) (h) Patrol 
book in a tin case (i) One 3-cell electric torch (j) Whistle thunderer (k) 1 
haversack. 
 

1. 3 flare signal fuses in ghat, suburban, automatic and absolute 
permissive block territories, double and multiple line sections in 
other than suburban sections. 

 
2. When patrolling is undertaken in pairs or stationary patrol 

consists of 2 men, equipment need not be duplicated but the 
additional patrolman will be provided with an extra hand signal 
lamp, whistle thunderer and protective clothing. 

 
Selection of Patrolman: Intelligent, experienced and trustworthy men 
should be selected from permanent gangs by PWIs to work as patrolmen 
and watchmen, preferably those who can read bridge and telegraph post 



numbers. Temporary substitutes should be appointed in their places to 
work for the gangs. Twice the number required should be selected to 
serve as relief, in case of illness, to provide for rest giver patrolmen etc. 
Men selected from each gang should be sent to DMO for vision test and 
shall not be employed as patrolmen unless they have passed requisite 
medical test. 
 
 
Certificate to be submitted by PWI: PWI shall submit a certificate to 
DEN through AEN a month in advance before commencement of 
monsoon that he has made all arrangements for monsoon patrolling and 
for watching vulnerable locations/bridges and that patrolmen and 
watchmen have been made conversant with their duties, rules for 
protection of line and vulnerable locations in their beats. He will also 
submit to AEN a list of names of patrolmen and watchmen with their 
duties/locations assigned during patrolling season. 
 
Duties of Patrolmen: (1) Duties of a patrolman shall be as follows: 
     (a) Walk to and fro over the beat in accordance with chart pertaining to 
his “patrol section” looking out for subsidence, slips, signs of erosion, trees 
blown across track during storms or any other causes likely to endanger 
safety of line. Bridges and their approaches should be specially watched. 
 
     (b) Apprehend damage to line when— 

I. Flood exceeds danger level at any of the bridges 
II. When there is damage to protection work or on approaches 

even before danger level is reached 
III. Water on one side of embankment is at a much higher level 

than on other side 
IV. When any obstruction such as a fallen tree is blocking 

waterway of a bridge 
V. Track shows signs of settlement. 

 
     (c) Take immediate steps in accordance with para 1011 to stop trains 
when any portion of line is likely to be rendered unsafe due to abnormal 
rain or flood or any other cause. 
 
     (d) When no danger is apprehended, stand on cess on left hand side 
facing train and exhibit his number plate, turning the light of his lamp on to 
it, so that the number can be seen from passing train. He should also blow 
whistle when engine and brake van of train pass him. 
 
     (e) Obtain signature of SM/Block Hut-in-charge on duty at station/Block 
Hut concerned for his arrival and departure and exchange patrol books 
with adjacent patrolmen. 
 



     (f) Exchange reports as to the conditions on their beats with adjacent 
patrolmen and stationary watchmen on the way. 
 
     (g) Heed instructions from drivers who may report a condition of danger 
at a kilometrage and proceed to the place indicated and take necessary 
measures. 
 
     (2) It is of supreme importance that patrolmen and watchmen 
thoroughly understand what they have to do in the event of an emergency. 
Every effort should be made to instruct and drill the men in their duties. In 
the event of an emergency, patrolmen should devote their whole time and 
energy to the protection of line and summoning of assistance. Having 
protected line and summoned assistance, they should resume their 
patrolling. 
 
Action when damage is observed: In the event of any portion of line being 
breached or otherwise rendered unsafe for traffic following procedure shall 
be observed:- 
 
     A. In the case where 2 patrolmen are employed— 
     (1) Protecting the line: (a) The 2nd lamp should be lit and danger 
signals shown at once in both directions. 
 
     (b) The 2 patrolmen shall then proceed in opposite directions showing 
danger signals (red flag by day and red light by night) and when at 600m 
on BG and 400m on MG and NG from the point of danger, each should 
place one detonator on to the rail; they shall then proceed to a distance of 
1200m on BG and 800m on MG/NG from point of danger where they 
should place 3 detonators on the rail about 10m apart. 
 
     On double line detonators must be placed on line in the direction on 
which trains will approach. On MG sections where trains run at a max. 
permissible speed of more than 75 kmph the distances at which 
detonators are to be placed shall be specified by the administration. 
 
     (c) Should nature of obstruction be such as to render it impossible for 
either of the patrolmen to get across the gap, as for instance a wash away 
with a strong flood, one of the men should show danger signal and 
endeavour to stop trains approaching the gap from the other side while the 
other man should proceed towards station on his side of the gap, fix 
detonators and act as in (b). 
 
     (2) Reporting damage to SM and Gangmate: (a) After protecting track 
one of the 2 patrolmen who is nearest to station and in case mentioned in 
(c) the patrolman who has protected the track will proceed in all haste, 
showing danger signal, to the station and inform SM of danger. On his 



way back, if he meets with any gang quarters, he should inform the Mate 
of occurrence and the gang must immediately proceed to affected 
kilometrage and take necessary action to attend to repairs. 
 
     (b) After protecting track the other patrolman will return to the site of 
obstruction and remain there showing danger signal until the first 
patrolman joins him. In case the other patrolmen has not been able to 
locate the gang hut on his way back from station, one of them should 
proceed to gang hut and inform the gangmate. 
 

B.  In case where one patrolman is employed 
 

(1)  Protection of line: 
(a)  When damage is detected on single line 

 
(i) Place a red flag during day and red lamp during night in a prominent 
position to warn a train which may approach from one direction. Then run 
in opposite direction from which direction train is likely to come, with a 
danger signal (red flag by day and red light by night) and place one 
detonator at 600m on BG and 400m on MG/NG and 3 detonators at 10m 
apart at 1200m on BG and 800m on MG/NG from site of 
obstruction/damage. Provided that on those MG sections where trains run 
at a max. speed of more than 75 kmph, distances at which detonators are 
to be placed shall be specified by the administration. 
 
(ii) Return to site of obstruction and protect the other side with detonators 
similarly. 
 
(iii) In the event of it being impossible to get to other side of 
obstruction/damage (as in a wash away) place the red lamp so that it can 
be seen from as great a distance as possible by a train approaching from 
that direction and protect the other side with detonators etc. as detailed in 
sub-para (a)(i). 
 
 (b) When damage is detected on double line 
 
(i) Place red flag/lamp in prominent position so as to warn an approaching 
train on one track. Then run along other track on which a train is expected 
first and place detonators as in sub-para (a)(i). 
(ii) Run back and protect with detonators line on which lamp/flag was 
placed prominently earlier. 
 
     (2) Reporting damage to SM: Patrolman will return to site of obstruction 
after protecting line in both directions and shall remain at the place of 
obstruction and send word about danger through the first Rly. Employee 
or other persons he is able to contact at the spot itself. 



 
Responsibility of Engg. officials in the matter of patrolling:  

 
(1) Inspection of patrol books: PWI must examine patrol books, initial the 
entries each time he trollies and take up irregularities. AEN should 
examine patrol books during his inspection. 
 
(2) Supply of equipment to patrolman and watchman: PWIs will be 
responsible for seeing that each patrolman is provided with equipment 
specified and for periodical distribution of consumable stores like 
kerosene, match box etc. Mate will be responsible for seeing that 
patrolman and stationary watchman possess the correct equipment 
specified. 
 
(3) PWI will be responsible for instructing patrolmen in their duties, in rules 
for protection of lines and in acquainting them with all vulnerable points in 
their beats. In addition to oral instructions PWI shall, by practical 
demonstrations, drill the patrolmen in their detailed duties and 
responsibilities. 
 
(4) Inspection of equipment: PWI should check equipment of all patrolmen 
and watchmen once a month, record the results in patrol book and take 
steps to recoup deficiencies. 
 
(5) Check over patrolling at nights:  

(a) By PWIs - Following are the schedule of inspection of night 
patrolling for PWI grade III/II and PWIs-in-charge; by train/ trolly:- 

 
     Official             By train                              By trolly 
     ————             ————                             ———— 
     PWI Gr.III/II     Once a fortnight Frequency to be pres                           
                               cribed by CE depending 
     PWI in charge     Once a month              on local condition. 
    
   (b) AEN shall cover his entire sub-division once in a month by 
train/push trolly/motor trolly in the night and check the patrolmen. 
 
Action by AEN and PWIs on receipt of information regarding damage to 
line: On receipt of information of any damage to line, AEN and PWI-in-
charge and PWI Gr.III/II concerned should proceed to site by quickest 
possible means and take necessary action for restoration. 
 
Vulnerable locations (points): (1) Definition - Vulnerable locations 
(points) are those, where conditions unsafe for passage of trains are 
apprehended and there is need for stopping of trains in time in case such 
conditions develop e.g.- 



 
(a) Bridges having inadequate waterway, liable to scour in foundations, 
oblique/parallel flow of water to approaches, rise ìof flood above danger 
level frequently 
 
 (b) Bad banks liable to slips and subsidence 
 
 (c) Bridges located across river courses fed by railway affecting tanks 
 
 (d) Cuttings and hill slopes frequently affected by landslides and boulder 
falls 
 
 (e) Water overflowing on track 
 
 (f) And any other condition likely to affect safety of track. 
 
     (2) List of vulnerable locations: A list of vulnerable locations should be 
maintained by each AEN/DEN in a register form and should be reviewed 
and brought up-to-date. 
 
 
     (3) Guarding of vulnerable locations: (a) Stationary watchman should 
be posted round the clock at every nominated location during monsoon 
period. 
   
   (b) He should keep a watch on vulnerable location and in case he 
apprehends danger he should take action to protect line in accordance 
with para 1011. 
  
    (c) Equipment for watchman should be on the same scale as patrolman 
except that a watchman will not be provided with - 
 

i. Number plate 
ii. Haversack 
iii. Patrol Book in tin case. 

 
     A note book should however be provided to the watchman. 
 
 
 
 



 



 



 



 
GRADIENTS 

 
Surface of earth is not even. There are hills and valleys and if one has to 
travel from one point on earth to another, one has to negotiate these hills 
and valleys. Thus one has to travel up and down. In order to minimize 
these and to make journey smoother, before a rly. line is constructed, it is 
usual to do some earthwork so as to alter ground surface conditions.  This 
is because it would be practically impossible to lay a railway line on the 
actual ground surface. High spots are excavated and low spots are filled 
to produce an even ground surface before a rly. track is laid. 
 
Contours: Before a railway line could be planned, earth shape along the 
route has to be measured and this is done using a technique in surveying 
known as leveling. In leveling elevation above a reference plane is 
measured and height above mean sea level is computed. This computed 
height is also known as reduced level. On a map if points with same 
elevation are joined together we get a contour line. Topographical maps 
produced by Survey of India show contour lines on map at 50' intervals. 
This is known as contour interval. In planning a new rly. line topographic 
maps produced by Survey of India are invaluable. 
 
Longitudinal section: A line connecting points along earth surface along 
the route is known as longitudinal section. Once a route joining two points 
A and B have been selected on the rly. line, the route would cut many 
contour lines. Using distances at which contour lines are cut, it would be 
possible to draw a longitudinal section. This longitudinal section will 
represent ground surface conditions as existing along the route. 
 
Ruling gradient:    If we consider two points, distance between which is x 
and the difference between reduced level of which is h, then h/x is known 
as the gradient between 2 points. In constructing a rly. line, it is usual to 
limit this gradient to a certain value known as the ruling gradient. Thus 
ruling gradient is the steepest gradient which exists in a particular section. 
It is necessary to limit the gradient in any section because steeper the 
grade larger is the tractive force that is required to pull a train keeping all 
other conditions such as speed, curvature, wind resistance, load of trains 
etc. the same. 
 
Importance of ruling gradient:     The gradient chosen for a section 
influences the cost of construction considerably. This is because in rolling 
country that is with many hills and valleys normal gradients that would be 
obtained if no excavation is done would be much steeper than any ruling 
gradient that may be proposed. We would therefore have to resort to large 
amounts of excavation and fill in order to obtain an even surface for a rly. 
line. It may also be necessary to resort to tunneling to bore through hills in 



order to achieve this. Tall bridges may be required. This is why in hilly 
territory, gradients are normally steeper than in flat country. 
 
Influence of gradient on operation cost:     On the other hand, if a steep 
gradient is adopted, recurring cost of operation of a rly. line goes up 
sharply. This is because train load i.e. maximum weight of train, would 
have to be limited to keep it within hauling capacity of a loco. This means 
that the no. of km engines have to travel in order to move the same 
amount of traffic would increase, increasing expenditure on crews and 
fuel. Speeds would also have to be limited and this in turn will limit line 
capacity of no. of trains that could be run in a section in a day further 
increasing cost of operation. Therefore, a fine balance has to be struck 
between cost of construction and cost of operation in order to optimize the 
total cost of construction and operation. 
 
Gradient terms defined: There are a few other terms to be understood in 
connection with gradients; these are: 
 
Momentum grade:     It is a gradient that is steeper than the ruling 
gradient but which can be overcome by a train due to its own momentum 
gathered on its run. Train gathers momentum while moving on the down 
grade and this momentum is used to haul the train along the up gradient 
that follows: 
 
Pusher grade:  When a gradient is so steep as to necessitate the help of 
an extra engine, also known as banking engine for pushing train, it is 
called a pusher grade. Example of section where a banker is used is the 
Karjat-Lonavla section on Central Rly. where gradients as steep as 1 in 37 
exist. 
 
Ghat section:  These are those where there are considerable length of 
grades which are steep. 
 
Gradients in station yards:   Certain grades have been prescribed in 
station yards. Existence of a steep gradient in a station yard where 
wagons may be stabled without an attached engine could lead to 
accidents if wagons roll out of station section. In view of this limiting values 
of gradients have been prescribed. The maximum gradient that is 
permitted for all gauges in station yards is 1 in 400 while a gradient of 1 in 
1200 is recommended. A gradient steeper than 1 in 400 but upto 1 in 260 
may be permitted in station yards with approval of Commissioner for Rly. 
Safety. 
 
Combination of gradient with curvature: There are many locations 
along rly. line where gradients & curvature could occur together. Curvature 
causes extra resistance to motion of rly. vehicles and when combined with 



gradient, requirements of tractive force goes up still further. Therefore 
wherever there are curves gradients are required to be reduced. This is 
known as curve compensation. Ruling gradient is required to be reduced 
ordinarily by 0.04% per degree of curvature on BG, 0.03% per degree on 
MG, 0.02% on 762mm gauge and 0.015% on 610 mm gauge (para E 
437). 
 
Change of gradient: Wherever there is a change of gradient, a gradient 
post showing gradient should be provided on one side of rly. line. Sharp 
changes of gradients should be avoided if possible on curves and should 
be eased out by providing vertical curves (para E 436). This is because a 
rly. train experiences radial acceleration whenever there is a change in 
gradient. A smooth vertical curve will limit the amount of this acceleration. 
From considerations of comfort, the value of acceleration is required to be 
limited to 0.3 to 0.45 m2/s. The minimum radius of a vertical curve on 
group A routes is 4000 metres, on group B routes is 3000 metres, and on 
group C, D & E routes 2500 metres; on MG it is 2500 metres (ref. para 
419 of IRPWM). Vertical curves are not required to be provided where 
algebraic difference of grades is less than 0.4%. 
 
Setting out a vertical curve: A vertical curve may be set out starting from 
point of intersection of gradients and computing tangent length on either 
side. Curve may be set out starting from either tangent point by using 
offsets. The offset at a point is given by the formula, x2/2R, where x is the 
distance of the point from tangent point and R is the radius of curve. This 
applies to all circular curves. 
 
Computation of tractive effort and effect of gradient: Tractive effort 
should be adequate to overcome train resistance. Train resistance may be 
computed by considering following factors: 
 
(a)  Rolling resistance:  This is on account of frictional forces between in 
bearings and wave action of track. This is taken usually as 6 kg per ton for 
locos and 5 kg per ton for wagons at starting. As the speed increases 
frictional resistance drops. 
 
(b)  Flange friction:    Contact between flange and rails causes additional 
friction. This is particularly so on curves where flange tends to hug the rail. 
This resistance is taken as equal to:  0.0004 per degree per ton on BG 
     0.0003           -do-          MG 
     0.0002         -do-          NG 
 
(c)  Air resistance:     This is proportional to square of speed. It may be 
given by Davey’s Formula as under: 
 



R = a + bV + cV2 where R is wind resistance in kgf/t, V is the speed of 
train, a = 0, b = 0 and c = 0.00156. 
 
(d)Grade resistance: Resistance due to gradient is directly proportional to 
gradient. 
 
Hauling capacity of loco: Max. weight of a train that can be hauled given 
the max. tractive force of a loco can be worked out by equating tractive 
force to total resistance of a train. 
 
Example:  Hauling capacity of WDM2 with 6 axles of 18.8 t and coef. of 
adhesion 0.3 = 6 * 18800 * 0.3 = 33800 kgf. 
 
With rolling resistance of 2.5 kgf/t and at 100 kmph, 
max. train load = 33800/(2.5+15.6) = 1870 t. 
 
With additional resistance due to gradient of 1 in 100 and 2o curve, max. 
train load = 33800/(2.5+15.6+0.01*1000+0.0004*1000*2)=1170t. 
If instead ,the gradient is in 1 in 200, max. train load = 1416t. 

 
 

Maintenance practices with regard to vertical curves 
 
(i) Vertical curves must not be provided in transition portion of horizontal 
curves; in other words, a change of grade must not be proposed in the 
transition of curve. Reason for this is that resultant track geometry would 
then become very difficult to maintain. 
 
(ii) Turnouts must not take off at locations where vertical curves exist. 
Reason for this too is similar; maintenance of turnout, especially tongue 
rails, becomes a problem. Schedule of Dimensions, both for BG and MG 
therefore prescribe that gradient in a station yard must extend for at least 
45 m beyond stock joint of the extreme turnout on either side. 
 
(iii) It is also a good practice to avoid a vertical curve of summit type in the 
circular portion of a curve when track is with CWR or LWR. Under 
compression, welded rails would then have a tendency to lift off. Welded 
rails have proneness to laterally move out on a curve and on a summit 
type curve the instantaneous wheel loads would tend to decrease due to 
outward radial acceleration. All these adverse factors can lead to 
decreased stability of track against buckling.  
 
(iv) A vertical curve of the Sag type should not be located in a cutting or a 
tunnel as drainage is then affected. 
 



 (v)  Vertical curves must not be provided over unballasted deck bridges. 
In other words, change of grade over an unballasted deck bridge must be 
avoided. 
 
 (vi) A vertical curve of the sag type must be maintained well as it is a 
location which has the potential for causing accidents. At such locations, 
front portion of a train (working against gravity) has relatively less speed 
than the rear portion (moving with gravity assisting). Wagons at the lowest 
point of the sag have therefore a tendency to bunch together and get lifted 
off the track. 
 
(vii) Vertical curves of summit type must be avoided at centre of long 
tunnels. Exhaust from locos, being lighter, would tend to collect near 
crown of tunnels, affecting ventilation.  
 
 (viii) Vertical curves are best provided in the formation during construction 
or doubling. This is a must in the case of summit type curve as it can 
never be satisfactorily provided later. 
 
 (ix) A series of rising and falling gradients leads to what is usually termed 
a “rolling profile”. In a rolling profile, if sags and summits are too close to 
each other, they can have an undesirable effect on train operation, 
specially on heavy haul operation, as the train may be over 2 or more 
summits with opposing force. Economy obtained in construction from 
closely changing grades may get offset by operating problems likely to 
arise later. 
 

WORKS REQUIRING CRS’ SANCTION 
 
Under Section 20 of the Indian Railways Act at Chapter VI of Rules for 
opening of Railways, or a Section of the Railway for public carriage of 
passengers, approval of CRS is necessary for execution of any work on 
open Line which will affect running of trains and temporary arrangements 
necessary for its execution except in case of emergency. 
 
Sanction of CRS is therefore necessary for commencement and opening 
of following works, when they are connected to, or from part of Railways 
already opened. 
 
1.   Addition. Extension or alterations to running line  
2.   Alterations to points & crossing on running line  
3.  New signalling  and interlocked stations or alterations to existing  ones 
4.    New station, temporary or permanent 
5.    Construction ( but not removal) of ash-pit on a running line  
6.   Heavy regarding of running lines involving lowering/raising  of track in 

excess of 500 mm 



7.  New bridges including road over & under bridges, foot over-bridges,  
    strengthening, raising reconstruction or extension of existing bridges,  
    addition or replacement of existing girders, including provision or  
    temporary girders 
8.   Provision of a new level crossing , shifting or existing level crossing on 

running lines, de-manning and downgrading of  level crossing, 
manning of unmanned level crossing, upgrading of level crossing 
involving changes in the method of  working or operation  ( such as 
interlocking ,provision of lifting barriers in place of gates etc.) and 
closing down of level crossings.. 

9.  Permanent diversion (deviation ) more than 2 Km in length without any 
station in between and irrespective  of length, when a new station is 
involved. 

10. Temporary diversions irrespective of length except those paid for  
restoration of through communication after accident. 

11. Additions or alterations of electrical installations in case of electric 
traction, 

12. Construction, extension or alterations to foot overbridges and road 
overbridges 

13. Alteration and reconstruction of works materially affecting structural 
character of any work already opened under CRS sanction 

14.  Any work involving Infringement to seclude of Dimensions 
15. Carriage of over-dimensional consignments when their gross 

clearance from fixed structure is less than 6”. 
 

3.  Work for which CRS’ sanction is not necessary 
CRS sanction is not necessary for following types of works: 
i.  Realigning curves 
ii.  Squaring joins 
iii.  Painting girders 
iv.  Cleaning & oiling roller bearing of girder bridges 
v.  Greasing & oiling of fish plates & fish bolts 
vi.  Adjusting creep 
vii. Renewal of points & crossing in station yards involving no material 

modification in layout 
viii. Relaying and re-sleepering  
ix.  Repairs, renewals, shifting or re-setting of signals with out any change 

in their function  or without alterations to their locking and where 
adequate distance braking distances are not affected. 

 
4.  Regarding construction of new lines, sanction of CRS is necessary for; 

i. Opening of new line to passenger traffic 
ii. Opening of doublings or quadrupling goods traffic ( this has been 

relaxed during period of emergency and can be opened  by Chief 
Engineer ( Construction ). 



 
5.  No sanction is necessary for opening of new lines to goods traffic. It is 
desirable to take sanction for operating engine and rolling stock on new 
lines even for good traffic to provide protection under the law for any 
damage done by rolling stock to adjoining property. 
 
 
Application 
a. For open line, application should be sent to CRS 14 days before 

commencement of work expected to be commenced. 
b. For new lines, application should be sent 1 month before opening of 

the section. 
c. CRS will normally inspect new line proposed to be opened to 

passenger traffic, but in case of open line works, he may not inspect, in 
which case he will authorize the railways to commence or open the 
work. In such a case, AEN or DEN will commence and open the work 
after issuing safety certificate and message of such opening will go 
telegraphically to CRS. A copy of Safety Certificate will be sent to CRS 
through CE. In case of joint works a Safety Certificate will be signed by 
Asst. Officers and Divl. Officers of Engg., Signaling & Optg. Depts., 
and in case of bridge works, the Bridge Engineer also. 
 

6.  In case of  emergency where track is required to be restored on 
account of damage caused by flood or by accident, AEN or DEN will 
commence or open the new work of diversion for maintaining traffic 
without sanction of CRS and will advise CRS of such opening by wire, 
and issue necessary Safety Certificate. 

 
7. While obtaining sanction of CRS for any open line work, application 

will have to be done in the standard form, requesting him to sanction 
the work and following documents will normally be supplied: 

 
Temporary/Permanent Works 
 

i.  Description of proposed work 
ii.  Drawing of temporary works 
iii.  List of infringement of Schedule of Dimensions 
iv.  List of deviations of Schedule of Dimensions 
v.  List of deviations from SWRs 
vi.  Restrictions 
vii.  Documents for bridges as per Chapter VII of Rules for opening 

Railways. 
 
8. A certificate will have to be given along with this, that detailed 

examination of strength and arrangements of materials to be used in 
temporary or permanent works has been made and that the design 



and materials to be used are upto the loads which are required to be 
carried out and that its opening to public carriage of passengers is not 
attended with any danger. 

 
Running of new types of locomotives in running track or increase in 
speed 
 
 Following documents will have to be furnished to CRS for obtaining 
sanction for permitting him to use the new type or loco or rolling stock or 
increasing speed of the section: 
 
i.  Load diagram 

ii.  A certificate to be jointly signed by CE and CME indicating that it is safe to 
run the new type of loco with its maximum axle load at the speed 
proposed 

iii.  A certificate for strength of track to be given by CTR 
iv.  A certificate for strength of girders to be given by Bridge Engineer 
v.  Certificate for test runs to be given by COPS 
vi.  Statement of infringement of standard dimensions. 

 
 
9. New lines: No new rly. Line can be opened for public carriage of 
passengers without obtaining CRS’ sanction. 
 
 If however the line is to be opened for carriage of goods, this can 
be done by CE/C in charge of construction. He is, however, required to 
intimate CRS the date fixed for opening of the line for goods traffic. 
According to the Code rules a line under construction should not be left 
unremunerative longer than is absolutely necessary. CE/C has therefore 
to ensure that as soon as rails have been linked and track brought to a 
reasonable standard for goods traffic, he takes action for opening the line 
for goods. 
 Before this could be done, however, necessary goods and parcel 
facilities at various stations on the section of the rly. Such as (a) goods 
siding (b)  facilities for stocking inward goods (c) goods sheds where 
necessary (d) goods clerk’s office (e) necessary furniture (f) weighing 
machine (g) residential quarters and supply of drinking water to staff and 
traders and (h) other  facilities considered absolutely essential, should be 
provided. 
 
 Arrangements for (a) compilation and issue of necessary rules and 
fare tables (b) advertising opening of line to goods traffic (c) posting of 
necessary staff (d) supply of station seal, consumable stores, forms, 
stationary, furniture etc. have to be made.  
 



 It is also CE/C’s duty to consult and take approval of local civil 
authorities as regards accommodation, works like level crossings including 
their classification, over and under bridges, cross drainage works, canal 
and irrigation crossings etc. 
 
10. Opening for passenger traffic: As mentioned earlier, no new line 
or section of a line can be opened for passenger traffic unless CRS has 
inspected it and sanctioned its opening. It is therefore the duty of CE/C to 
ensure that the line is not offered for inspection by CRS until it has been 
completely equipped. No temporary or makeshift arrangements, however 
safe, should be provided, for example, a bridge girder assembled on bolts 
and not riveted, a bridge girder supported on cribs will be considerable to 
be makeshift arrangements, under these rules. 
 
 At least 1 month’s clear notice is required to be given to CRS of the 
date on which it is desired that inspection should take place; and this has 
to be done after consulting open line administration. As a rule, inspection 
should take place a week or so before actual date of opening so that, if 
any recommendation for improvement or alteration are suggested by 
CRS, these could be carried out before due date. It also gives time to 
operating staff to take over the proposed line from construction staff. 
 
 According to Engg. Code a new line is ordinarily not considered fit 
for opening, unless - 
 
i.  All station buildings and quarters included in constrn. Estimate are 

completed and ready for occupation and use 
ii.  All stations and loco yards provided in constrn. Estimate are 

completed 
iii.  Track is thoroughly packed and boxed throughout 
iv.  All station signals, point indicators, derail or section blocks are in 

position and in perfect working order,  
v.  All points & crossing  are correctly and truly laid  
vi.  Watering arrangements are complete 
vii. All special, A, & B class level crossing are manned by Gateman 
viii. Permanent maintenance gangs are distribution along the line and 

allotted definite sections. 
 
Necessary staff required for operating new line should be posted and 
equipped with necessary rule books working instruction station diagrams, 
stationery, tickets etc. normally required for working, before CRS’ 
inspection. Responsibility for complying with this lies with CE/C. In turn it 
is advisable for CE/C to obtain in writing from other departmental heads 
that they would be ready with staff equi8pment etc. before CRS’ 
inspection. 
 



 
11. Opening of a line: According to section 19 of Rly. Act, CRS is required to 

recommend one of the following courses after inspection. 
i.  that the railways be opened unconditionally 
ii.  that the railways be opened subject to certain stated restrictions 
iii.  that the opening of the railways to be postponed until certain stated  
     conditions have been fulfilled. 
 
 CRS on his part has also to submit a report  to Rly. Board, who 
have, however, reserved themselves the power under section 19 (3) to 
confirm or cancel any sanction or orders given by CRS on receipt of result 
of the latters inspection. 
 
As soon as CRS has granted permission for opening of the line for public 
carriage of passengers, construction engineers should make over the 
working of the  line to operating Department 
 
 

12. Handing over to open line: According to Engg. Code, newly opened line 
is normally to be handed over to the open line authorities for maintenance 
within a period of 6 months of its opening. 
 
At the time of handing over, construction Engineer has to prepare handing 
over notes under the following heads: 

a)  General description of line including all points of importance  such as; 
i.  ruling grades, maximum curvature, compensation for grades, vertical 

curves, transition curves 
ii.  axle loads for which bridges have been constructed 
iii.  number of sleeper per rail 
iv.  type of ballast 
v.  list of works to be completed by open line and charged to  constrn. 

Estimates, the dates by which these be should be billed and paid for being 
specified.  

b)  Important bridges- for each important major bridge a separate note should 
be prepared giving details of training works provided, estimated discharge, 
maximum scour allowed etc. 

c)  Maintenance note- Notes, in particular, on special portions of banks, 
cuttings, catch water drains etc. which required special attention in 
monsoon or during sand storms, should be prepared.  
 
Besides, list of bridges building, level crossing, bench marks, completion 
drawings, tools & plants , P. way material made over as imprest petty and 
consumable stores, interlocking material, material lying at work site, list of 
maintenance labour and staff transferred to open line. Track renewal 
graphs, statement showing route mileage etc. should also be prepared.     
 



 
LEVEL CROSSING 

 
Types of Crossings: - Level crossings; road   over bridges; road under 
bridges;   pedestrian crossings (subway) or foot over bridges. 
 
Classification of level crossings: PWM 902; 
 
Special, A, B, C for roads; 
D for cattle crossings. 
 
Categories of roads ; PWM 903 
 
Class  I-   National and State highways 

  II-  Major and district roads. 
  III- Earth roads and cart tracks 
  IV- Cattle crossings. 

 
Design of level crossings: PWM para 904 and annexure 9/1 
 
Width of level crossing gate is based on width of carriage way (X)  
Class      I roads  -9m or X + 2.5m, whichever is more 
              II       - 7.5m or X + 2m, whichever is more 

   III  - 5m or X + 1.25m, whichever is more  
   IV  - not less than 2m. 

              
In skew crossings, the width of the gate shall be correspondingly 

increased. 
   

Metalling shall be provided for the same width as the gate and 
continued outside for a length of 7m, 5.5m, 3.78m and 2m in the case of 
class I, II, III and IV roads. The road surface which is to be maintained by 
the railway should be to the same standard as that outside the railway 
boundary. The width of formation between the gates and for a length of 
30m outside the gates should be 5m more than the width of the gate in the 
case of class I and II roads, 2.5m more than the width of the gate in case 
of class III roads and not less than 3m in the case of class IV roads. 
  

The road surface shall be level between the gates. 
 

Approach gradient shall not be steeper than 
1:40 for 15m beyond level for class I roads 
1:30 for    8m                   -do-          II   “ 
1:20  “      8m                    -do-        III   “ 
1:15   for class IV roads. 

There shall be a straight length of road outside the gate as follows: 



  
 
Class I 

 
 
Class II 

 
 
Class III 

Desirable 30m 22.5m 15m 
Minimum 15m    9 m 4.5m 

 
 
Minimum sighting distance of level crossing gate from road shall be 120m 
for class I, 60m or 90m for class II and 40m for class III roads in plain or 
rolling country and 60m for class I, 40 0r 50m for class II and 30m for 
class  III roads   in hilly country. A warning board shall be placed on the 
road approach to a LX at the above distances. 
 
Guard rails are provided for both the rails and the space in between is 
filled in and surfaced to a condition similar to the roads. The width of these 
rails should be at least 2m more than width of the gate. 
 
Gates or lifting barriers are provided. Gates close across the track in 
special crossings, but open outside in others. Minimum distance of gate 
post is 3m in BG and 2.5m in MG. S and  A class are normally open to 
roads traffic while B and C class are  closed to road traffic.  
 
Lamps are provided at Special, A and B class gates and optionally at C 
class. These display red to road users when closed and white when gate 
or barrier is open. There is red indication to drivers of approaching trains 
only in special class gates.   
 
Wicket gates are provided in Special, A and B class. 
 
Gate lodge is provided at a minimum distance of 6m. 
 
Interlocking & Communication: S and A class gates are always interlocked 
with signals. If outside station limits, gate signals are special provided, B 
and C class gates are interlocked in suburban sections and automatic 
signaling territory. 
 
Telephone communication: If the gate is within station limits, 
telecommunication is provided with ASM’s office in all except D class 
gates. If the gate is outside station limits, telecommunication is provided in 
all Special and A Class gates, and in B and C Class gates on the Rajdhani 
route, in suburban sections and on curves obstructing view. 
 
Warning bell operated by approaching train is provided where LC gate is 
outside station limits in Special class gates, and in A, B and C class gates 
in all suburban sections and non-suburban section with automatic 
signalling. 



 
 
Traffic & Engg Gates: (PWM 909) Gates within out most signals shall be 
under the control of the Operating Dept. while those outside shall be under 
the control of the Permanent Way Inspector.  
 
Equipment at gates: (PWM 910)  2 gate lamps, 2 hand signal lamps, 1 
green and 2 red flags, 12 detonators etc. 
 
Stop Boards (PWM 916) shall be provided on the road approach for road 
users at all unmanned C class level crossing s at 5m from centre line of 
the nearest track within the railways boundary. 
 
Whistle Indicators: (PWM 916) Marked W/L shall be provided at 600m 
along the track from the level crossing to enjoin the drivers of approaching 
trains to give audible warning to road users, on approach to unmanned 
level crossing or manned LC where view is not clear. 
 
Working rules for gates: Instructions on whether gates are to be 
normally open to road or rail traffic shall be incorporated in working rules 
for gates. These instructions including the signal diagram shall be kept at 
the gate lodge and at the nearest station. These shall be in English and in 
the local language. 
 
Musters for gateman should also be maintained in the gate lodge. A 
complaint book for recording complaints from the public should also be 
provided. 
 
Speed Breakers on approaches of unmanned level crossings: (PWM 
918): At all unmanned level crossings with metalled approach road, where 
motor vehicles ply, one speed breaker of approved design should be 
provided on either side of level crossing within railways boundary, at 
distance of 20m from gate. 
 
Protection of gates: Indications on either side at 600m, 1200mm on BG 
and 400m, 600m on MG and NG (painted on rail web or small posts on 
side).Danger signal at 5m. 
 
LX…………5m…………………..600m…………………..1200m        BG 
    …………5m………………….  400m…………………...800m        MG 
                Danger           One                 Three 
                signal          Detonator           Detonators 
 
 
 
 



Duties of Gateman (PWM 913): Should be medically tested periodically 
for A3 category. Gateman should be literate. Particulars regarding medical 
examination and vision test shall be maintained at the gate lodge. They 
should be alert and ready to protect a train in an emergency.  PWI and 
AEN should inspect regularly. 3 men should be provided in S class, and 
two men in A, B and C class gates (PWM annexure 9/1). 
 
Maintenance of LCs: (PWM 914): Level crossings should be periodically 
opened to check the condition of sleepers. Bearing plates and 4 spikes 
should be provided. Track may be welded through a level crossing, but in 
LWR, a LX should not fall within the breathing length (PWM 921). 
 
Road surface should be good and flangeway shall be clear. The  check 
rail clearance has to be checked. Min 51mm. max. 57mm (SOD Chapter 
1, paras 5&6 ). Minimum depth of check blocks 38mm). 
 
Census at level crossings (PWM 919): Census should be taken at least 
once in 3 years to determine the traffic in train-vehicle units.  
 
 

Priority for manning Level Crossing  
     
   (Board’s letter No 83/W1/LX/71 of 6-12-85) 
 
Category I All level crossings gates where TUV is more 

than 3000 
Category II All level crossings gates having less than 

800m visibility for road users and where 
TUV is more than 2500 

 
 
Level crossing register: These contain details of all level crossing . 
These should be maintained in all divisions by DEN and AEN’s offices. 
 
Cost of a level crossing: Level crossing provided at the time of 
construction is borne by the railways (E1810). If a LC is to be replaced by 
a bridge, provisions of E 1815 to E 1819 will apply. 
 
 
 
 
 
 
 
 
 



 
SCHEDULE OF DIMENSIONS FOR BG & MG 

Sr. 
No
. 

Description BGmm MGmm

General (ft. 
inch) 

(ft. 
inch) 

1 Minimum distance centre to 
centre of track 

4265 3660 

 a. Recommended distance 
centre to centre of track 

4725 3960 

2 Minimum radius of curves 175m 109m 
3 Minimum clearance of check 

rails for a curve 
44 41 

4 Minimum clearance of check 
rails at level crossing 

51 51 

5 Maximum clearance of 
check rail at level crossing 

57 57 

6 Minimum depth of space of 
wheel flange from RL 

38 35 

7 Minimum horizontal distance 
from centre of track to any 
structure from Rl to 305mm 
(1’) above RL 

1675 1370 

Station Yards   
8 Minimum distance c/c of 

track 
4265 4265 

9 Recommended distance c/c 
of track 

4725 4420 

10 Maximum gradient in station 
yards 

1 in 
400 

1 in 
400 

11 Recommended –do- 1 in 
1200 

1 in 
1200 

Platforms   
12 Height above RL for high 

pass plat. 
Max. 
840 

405 

  Min. 
760 

305 

13 Max. height above RL for 
low pass. Platforms for BG 

455  

Points & Crossings   
14 Clearance of check rail 

opposite nose of crossing or 
of wing rail at nose of Xing 

Max. 
48 

44 

15  Min. 41 



44 
16 Clearance between toe of 

open switch and stock rail 
Min. 
95 

89 

17  Max. 
115 

100 

 
 
 
 

OVER-DIMENSIONAL CONSIGNMENTS 
 
1.1 The schedule of dimensions already provide for certain standard 
moving dimensions which govern the construction of rolling stock (loco, 
carriage and wagon). These are abbreviated for short as SMD. There are 
cases however when very large consignments may have to be transported 
over rail, the dimensions of which when loaded on ordinary/special 
wagons, exceed the standard moving necessary in the national interest 
(defense, development of industries in a region etc.) and Indian Railways 
have evolved a standard procedure which enables movement of such 
consignments under certain restrictions regarding day/night movement, 
speeds, and loading, lashing and packing conditions, and depending on 
minimum clearance available (with all packing, lashing etc.) to fixed 
structures on routes required to be traversed. Such consignments are 
called “out of gauge” loads or over-dimensional consignments - ODC for 
short. Depending on dimensions of the fully loaded consignments (after 
allowing for extra clearances for curves, lean due to super-elevation etc.) 
and the clearances to fixed structure line, such ODCs are classified into 3 
classes.  
 
Class A - Permitted out of gauge loads: These loads which exceed the 
maximum moving dimensions but do not infringe any fixed structure on the 
route by a net clearance of 6” and above, and gross clearance of 9” and 
above. 
 
Class B - Exceptional out of gauge loads: Here net clearances are not 
less than 3” but are less than 6” i.e. gross clearances are not less than 6” 
but are less than 9”. 
 
Class C - Extraordinary out of gauge loads: Where net clearances are 
less than 3”  
(Gross clearances less than 6”). 
 
 
 
 
1.2 Movement of such out of gauge loads is authorised as under:- 



Class Speed General Condition 
A Class   
i. Civil 25 kmph 

(MG) 
40 kmph 
(BG) 

         Day and night 

ii. Military Unrestrict
ed (i.e. 
speed of 
trains) 

                 -do- 

B Class   
i. Civil 25 kmph 

(MG) 
40 kmph 
(BG) 

Day only 

ii. Military -do- Night movement also 
permitted with TXR escort 

 
 
C Class 
Civil & Military: Speeds and restrictions same as for Class A & B on 
section where according to clearances, load can be cleared as A or B, as 
the case may be, and with restriction of stop dead and proceed dead slow 
at structures having most restricted clearance. Train is to be piloted by a 
responsible official of the Mech. Deptt. on such sections. 
 
1.3 A and B classes are normally cleared for movement at zonal HQ 
level, whereas C class movements require CRS’ sanction. To avoid delay 
and possible consequences thereof, CE is authorised to sanction 
movement of C class military consignments. Such powers can also be 
exercised by a Dy. CE nominated by name by CE for this purpose. 
 
1.4 For all ODCs, loading, packing and lashing conditions should be 
such that the consignments are stable throughout. Standard conditions 
exist and in cases of doubt CME is consulted and his advice taken. 
 
 
 
 
 
 
 
 
 
 



FOUNDATION COURSE 
Question Bank 

        CIVIL ENGINEERING 
 
Fill in the Blank  

 Rails are rolled in a length of …………m. 
 UTS stands for………………………… 
 Life of 52 Kg. Rail (90 UTS) is approximately  …………GMT. 
 Life of 60 Kg. Rail (90 UTS) is approximately   …………GMT. 
 Testing of rails/joints to identify cracks etc. is done by ………… testing 
 SPURT car is used for………………… 
 Two different sections of rails are joined by using…………. 
 Fish plate required to be provided to join fracture in case of Thermit weld 

is ………… 
 Approximate weight of PRC Sleeper is ………… Kg. 
 Minimum sleeper density to be provided on Gr. A route is 

…………sleepers/Km.  
 Recommended sleeper density to be provided on Gr. A route is ………… 

sleepers/Km.  
 Minimum size of Ballast used on track is about ………… mm size. 
 Maximum size of Ballast used on track is about ………… mm size. 
 Extra ballast is required on ………… (inside/outside) of curve. 
 Steepest Gradient which exists in a particular section is known as……. 
 Versine in cm at mid chord on ………… m.  Chord is equal to degree to 

curve. 
 If degree of curve is 2, the radius of curve will be …………m.  
 Maximum super elevation which can be provided is…………mm. 
 Limiting Value of cant deficiency for Gr. A rout is…………….mm. 
 Between circular curve and straight line, ………… curve is provided. 
 If maximum sanctioned speed of section is more than permissible speed 

on curves than …………restriction becomes necessary. 
 If maximum sanctioned speed of section is less than permissible speed on 

curves than …………restriction is required. 
 Versines on Circular curves are……………. ( constant/linear variation/ 

Cubic parabolic variation) 
 Versines on transition curves are ( constant/linear variation/ Cubic 

parabolic variation) 
 What is full form of USFD 
 What is full form of GMT 
 What is full form of LWR 
 What is weight of 1m piece of 60 Kg rail 
 How is rail designated 
 How much is ballast cushion provided on Group “A route 



 Average speed of Patrolmen is taken as …………Km/Hrs. while making 
Patrol chart. 

 Maximum length to be travelled by a patrolman should not 
exceed………….km in his total duty hrs.  

 In a section having triple Beat and double frequency of Patrolmen, the 
requirement of patrolmen   would be …………nos. 

 In a section having double Beat and double frequency of Patrolmen, the 
requirement of patrolmen  would  be …………nos. 

 In the event of abnormal rainfall during day or night patrolling is organized 
over the  affected length by the order of ………… 

 Pair of …………rails with …………rail is known as point. 
 Permissible speed on 1 in 8 1/2 curved switches is …………kmph. 
 Permissible speed on 1 in 12 curved switches is…………kmph. 
 Term CMS crossing is used for ……………….. 
 Manual packing is not recommended for…………sleeper track. 
 Maximum progress of packing by latest CSM machine is about ………… 

sleepers per hr. 
 To accommodate expansion/contraction in LWR breathing length 

………… joint is provided. 
 For LWR minimum sleeper density shall be …………………..sleeper per 

KM. 
 In conventional maintenance system through packing of entire track is 

completed once in ………..Yrs.  
 In conventional maintenance system overhauling of entire track is 

completed once in ………..Yrs.  
 Track laid with 3 rail panel is known as………………… 
 Welded rail track for a very long length (5-7 Km) is 

called………………………………… 
 

Questions 
 What are different types of Rails in use? 
 Indicate approximate life of various sections of Rails. 
 What is USFD? How it is done? 
 What is LWR? Why and how is LWR de-stressed? 
 Explain the function of SEJ. 
 What are different types of sleepers?  
 Mention advantages and disadvantages of various types of sleepers. 
 Functions of various   Rails and Sleeper fastenings. 
 What is sleeper density? What are the recommended and minimum 

sleeper densities for various categories of routes? 
 What are the functions of Ballast? 
 What quality and size of ballast is specified to be used? 
 What is ballast cushion? How it is measured? What are recommended 

values? 



 What is minimum sleeper density for LWR 
 Mention factors on which speed for particular track depends 
 Four basic parameters for maintenance of Track Geometry are  

  ………………………………………. 
 Write down steps (activities) required to be taken in through packing. 
 What is difference between through packing and Overhauling? 
 What are the activities in Annual cycle of Maintenance? 
 Why Machine maintenance is required? Briefly mention about various Tie 

Tamping machines in use on IR and what is their output? 
 What are the various types of Patrolling in vogue? 
 What are the duties of patrolman? 
 What are the equipments to be carried by the Patrolmen? 
 How is Patrol chart prepared? Mention criteria to be followed while 

preparing the patrol chart. 
 Explain the situation where Curves are required to be provided. 
 What is the relationship between degree of curve and radius of curve 

(Write formulae only)? 
 Give relationship (Equation) between super-elevation, Radius of curve and 

Speed (velocity) of train. 
 What is Cant deficiency and cant excess? What are the permissible 

values for them? 
 Explain the need for transition curve?   
 What are the various components of Points and crossings? 
 How are they designated? 
 What are the Main factors which are responsible for limiting speed on Turn 

out .? 
 How much speed is permitted for various type of P&C. 
 What are the different Classes of Level Crossings? 
 What are the items to be checked during inspection of Level Crossing? 
 Draw sketch showing location of Temporary speed restriction Boards for 

work of long duration  for following cases  where train is required to stop at 
work site  where train is required to pass at restricted speed 

 Draw sketch showing protection of work for short duration for the train for 
following cases  where train is required to stop at work site  where train is 
required to pass at restricted speed 

 What is Schedule of dimensions? Values for important schedule of 
dimensions. 

 What is ODC?  
 What are different classes of ODC? How they are moved? What 

precautions are to be taken? 
 Who is competent to grant approval for movement of various classes of 

ODC?  
 Name different types of elastic fastening used in LWR 
 What are requirement of a good ballast 
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ORGANISATION OF COMMERCIAL DEPARTMENT  

OF INDIAN RAILWAYS 

INTRODUCTION  
 
The Commercial department is responsible for selling Railway services, for creating, 

designing and developing traffic, for securing and maintaining friendly relations with the 
travelling and trading customers and public at large, and for cultivating good public relations 
with them. The fixing of rates, fares and other charges and the correct collection, accountal 
and remittance of traffic receipts are also among its functions. The overall commercial 
activities, which are also called as railway business, are of two types – Freight and Coaching. 
Again, Coaching is divided into two – Passenger and Parcel.  

 

Services offered by Railways 
FREIGHT PASSENGER OTHERS 

Train Loads Suburban Non-Suburban 
Long distance 

Non-Suburban 
Short distance 

Parcels 

Wagon Loads EMU/DEMU Rajdhani/Shatabdi/ 
Duronto 

Passenger  Luggage 

Containers MEMU 
 

Superfast Branch Line 
service including 
MG/NG 

Catering 

Scheme-
oriented 

Conventional Mail/Exp/Intercity Rail Bus Retiring Rooms

Other business 
models-
oriented 

Double Decker Garib Rath Mixed Trains Cloak Rooms 

 
 

ORGANISATION OF COMMERCIAL DEPARTMENT 
 



At Railway Board Level:  Member Traffic, Railway Board is in-charge of Commercial as 

well as Operating Departments at the Board's level. There is a Commercial Directorate under 
him headed by Addl. Member (Commercial). He is assisted by Executive Directors & 
Directors/Joint Directors, looking after portfolios of Freight Rates, Coaching Rates, 
Reservation Catering, Marketing, Claims & Refunds and Research. They are further assisted 
by Deputy Directors etc. His office looks after the core Commercial activities of Railways. 
Further, the offices of Additional Members (Catering & Tourism) and (Computerization & 
Information System) are also very important from marketing point of view. The former office 
deals with IRCTC for primarily tourism part now-a-days, and the later one with CRIS and 
others for passenger business, viz. PRS, UTS, I-Ticketing, E-Ticketing, booking through 
SMS, Enquiry, etc.   

COMMERCIAL ORGANIZATION AT ZONAL LEVEL 

 At Zonal Level:  

Along with the General Manager of each Zone, there is one Additional General 
Manager. Additional General Manager looks after the Commercial Department in matters 
delegated to him by the General Manager. Chief Commercial Manager (CCM) is usually in 
the same grade as the AGM, and is the functional head of Commercial department at zonal 
level. He directly reports to the General Manager.  
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The CCM deals with all general matters in commercial including rates, catering, 
refunds, claims and public complaints and grievances. He is assisted by CCM (PS), CCM 
(PM), CCM (FS), CCM (FM) and CCO (Chief Claims Officer). These officers are further 
assisted by Dy CCMs and Senior and Assistant Commercial Managers, and inspectorial staff.  

 
 
The General branch looks after matters such as wharfage and demurrage, handling 

contracts, passenger amenities at stations, ticket checking, passenger complaints, commercial 
publicity, commercial establishment, identifying and supply of tickets, accounts and audit 
objections, commercial stores etc.  
 

The Rates Branch deals with implementation of rating policies enunciated by the 
Board, issue of various rate circulars, time-tables to all stations of the railways, siding 
agreements, quoting of special rates for passengers as well as freight traffic, opening/closing 
of stations, refund of overcharges etc. The catering branch look after all aspects relating to 
departmental & contract in the zone.  

The Claims organization under CCO has two wings, viz. - Claims settlement wing 
and Claims prevention wing. CCO is assisted by a Dy. CCO and a Dy.CCM (CP) 
respectively in these two branches. The Dy.CCO has Senior Commercial Officer (Claims) 
and a number of assistant officers whose number varies according to the work-load on each 
railway. There is also a legal cell to render legal advice in settlement of claims as well as for 
processing claim cases taken by the Claimants to Railway Claims Tribunals (RCTs) and other 
Courts/Forums/Tribunal.  

The main function of the Commercial branch is to do selling the services and 
marketing for the Railways in Coaching as well as in Freight business. Its functions include 
efforts to promote and retain traffic of high profit yielding commodities with railways by 
maintaining constant liaison with customers, trade and industries, and to offer various Freight 
incentive schemes and other business promoting measures launched from time to time. This 
branch also looks after the movement of parcel traffic at important junctions and by important 
trains on day-to-day basis and takes remedial actions in case of held ups. It also undertakes 

ACM(CL)

SCM(CL)

ACM(CP)

SCM(CP)

Dy.CCO

CCO

ACM

SCM

CCM(PS)
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development measures such as opening of out-agencies, city booking agencies etc. as also 
leasing of SLRs/VPUs besides contracts and PPPs activities, etc.  

The Chief Public Relations Officer is another officer (ex-cadre), who assists the 
Commercial department. He is in SAG/JAG, and looks after the matters such as organizing 
proper publicity about railways, issuing press notes, giving advertisements to news papers, 
conducting press parties to various important junctions, organizing press conferences etc. on 
special occasions. He is assisted by a Senior Public Relations Officer. They are further 
assisted by APROs. There is also post of PRO/APRO in all divisions and important state 
capitals falling in a zone, where he works under the Sr. DCM and CPRO both. Normally, 
CPRO reports directly to Additional General Manager & General Manager of a zone.  

COMMERCIAL ORGANISATION AT DIVISIONAL LEVEL 

 

 

 

 

 

 

 

At Divisional Level:  

Divisional Railway Manager (DRM) is the head of the division. He is in Senior 
Administrative Grade. The DRM is assisted by one or more Additional Divisional Railway 
Managers (ADRMs) and several branch officers. The head of Commercial Branch is Sr. 
Divisional Commercial Manager (Sr.DCM) in JA Grade or Divisional Commercial Manager 
(DCM) in senior scale depending on size of the division. He is assisted by one or more DCMs 
& Assistant Commercial Managers (ACMs) respectively. The primary function of these 
officers is to implement all policies and directions issued by the head office and to ensure 
smooth day-to-day commercial working at the stations on a division. The Sr. DCM/DCM is 
responsible for all executive functions of commercial. 

COMMERCIAL STAFF OF A DIVISION 

In addition to these officers, there are some Area Officers in each division varying 
from Senior Administrative Grade to Assistant Scale depending upon size and importance of 
the area being looked after. They are also delegated certain powers to handle day-to-day 
commercial matters such as waiver of wharfage and demurrage, releasing reservation quotas, 
public relations etc., in addition to some operating functions on certain divisions.  

At Station Level:  

A.C.M. I A.C.M. II A.C.M.III

D.C.M.

Senior D.C.M.

A.D.R.M.

D.R.M.



Station is the main centre where the commercial business is actually transacted. They 
can be called the retail outlets for selling of various Railway products/services. There are 
around 8000 stations spread all over Indian Railways. The nature of traffic handled at each 
station differs and these stations are listed alphabetically in the Alphabetical list of Railway 

Stations published by IRCA (Indian Railway Conference Association), New Delhi.  

Some important and larger stations are headed by a Station Managers (SMs) in 
Gazetted Gr. B (JS/SS grade). At several stations, however, they are designated as Station 
Superintendents (SSs). The rank of a SS can vary from grade of a senior supervisor to a Sr. 
Scale gazetted officer depending on importance of the station.  

At smaller stations (also known as roadside stations) the quantum of traffic dealt with 
is not very heavy. Therefore, at these stations both the operating and commercial working is 
handled by the SM assisted by Assistant Station Masters (ASMs) in shift duties. At bigger 
stations, depending on the work-load, separate commercial staff is provided to look after the 
commercial work. They are generally known by a generic name of Commercial Clerks and 
may be working as Booking Clerks, Parcel Clerks, Goods Clerks, Ticket Collectors, Inquiry 
& Reservation Clerks, Catering Managers etc. At still bigger stations, there are all these 
categories of commercial staff headed by supervisory staff for each function. The 
designations of these supervisory staff are such as Chief Reservation Supervisor, Catering 
Inspector, Chief Parcel Supervisor, Chief Booking Supervisor, Chief Goods Supervisor, etc. 
depending on their functions.  

Stations being the hub of commercial activity they are provided with various facilities 
to handle the traffic dealt with at the Station. These facilities may include an adequate 
number of booking windows for passengers, a separate parcel office with separate facilities 
for booking, delivery and stocking of parcels, a separate goods office with covered shed, 
platforms for loading/unloading, special sidings for dealing with oil traffic and other bulk 
traffic such as coal, timber, minerals etc.  

Crane facilities, motor ramps, plots for storage of loose material like charcoal etc. in 
addition to canteen and other facilities. At important stations there will also be separate 
reservation and inquiry offices, cloak rooms and catering establishments. The quantum and 
standard of these facilities differ from station to station based on its commercial importance 
and requirements.    

FUNCTIONS OF THE COMMERCIAL DEPARTMENT 

The Commercial Department of the Railway is the most visible department, and is 
usually called the earning and marketing department, the others being spending departments. 
This is because the railway revenues are entirely made up of the earnings from sale of tickets 
and transportation of goods, luggage and parcels which are booked and delivered by the 
Commercial Department. This department has to collect the charges as per rates in force and 
account for them. It has also to canvass for traffic to see that the vast railway facilities are 
utilized to the maximum extent for the purpose for which they have been created.  

To achieve this, it has to maximise satisfaction to the customers through creation of 
suitable facilities, provision of amenities for the users, proper up-keep of the stations and 



other working places from the point of view of the customers, measures for speedy 
transportation, safe delivery of goods etc. This department, therefore, comes in direct contact 
with the public and it has to reply to the public complaints also.  

Needless to say that for carrying out these various functions this department has to 
maintain a close liaison with the other railway departments on which it has to depend for 
execution of the various works and maintenance of the facilities.  

The main functions of the Commercial Department may, however, be enumerated as 
below:-  

1. Provision of booking facilities for traffic, i.e. opening of booking offices, goods sheds, 
parcel offices etc.  

2. Opening of enquiry and reservation offices for passenger traffic.  

3. Sale of ticket and booking and delivery of parcels, luggage and goods.  

4. Implementation of the rating policy of the railway board i.e. giving effect to changes in the 
fares and freight rates from time to time.  

5. Quotation of special rates.  

6. Provision of users' amenities and ensuring their proper up keeps such as waiting rooms, 
retiring rooms, drinking water supply etc. at every station.  

7. Refund of over-charges in passenger fares and freight rates.  

8. Waiver and refund of demurrage and wharfage.  

9. Clearance of station outstanding i.e. recovery and remittance of dues short-recovered or not 
recovered.  

10. Remittance of station earnings.  

11. Ticket checking arrangements.  

12. Management of departmental catering units, licensing of catering contracts & their 
supervision. 

13. Settlement of claims for compensation.  

14. Taking measures for claims prevention.  

15. Levy of siding charges and dealing with siding agreements.  

16. Provision of Cloak-Rooms.  

17. Running of Lost Property Offices (LPOs).  



18. Marketing and sales activities i.e. canvassing for high profit yielding commodities, 
maintenance of customer-oriented services, like own your wagon scheme, leasing of SLRs 
scheme, measures for tackling rail-road competition etc.  

19. Justification for introduction of new trains.  

20. Conducting traffic surveys to establish justification for new line etc. 

21. Grant of credit facilities to customers (credit note facility)  

22. Grant of concessions in railway fares and freight rates, including special facilities for 
tourist coaches etc.  

23. Attention to complaints from the users.  

24. Naming of stations and change of station names, etc.  

25. Arrangements for handling of goods - appointment of handling contractors for stations 
and transshipment points.  

26. Holding and conducting of meetings with railway users at Station, Divisional, Zonal and 
Board levels such as SCC (Station Consultative Committee), DRUCC (Divisional Rail Users 
Consultative Committee), ZRUCC (Zonal Rail Users Consultative Committee), NRUCC 
(National Rail Users Consultative Council) and matters related to it.  

27. Opening/Closing and renewal of ‘City Booking Offices’, ‘City Booking Agencies’ and 
‘Out agencies’.  

28. Engaging RTSAs (Rail Travellers Service Agents), JTBSs (Jan Sadharan Ticket Booking 
Sevaks), GTBSs (Grameen Ticket Booking Sevaks), etc. 

BOOKS FOR REFERENCE 

The following books of reference are in use for various functions by the commercial 
Department: 

RAILWAY BOARD PUBLICATIONS:  

1. INDIAN RAILWAY ACT 1989   
2. INDIAN RAILWAYS TRAFFIC CODE (Commercial)   
3. COMMERCIAL MANUALS, VOL I (FOR COACHING TRAFFIC)                        

VOL II  ( FOR GOODS TRAFFIC )  

I.R.C.A. (INDIAN RAILWAYS CONFERENCE ASSOCIATION) Publications:  

1. ALPHABETICAL LIST      - For station codes of 1-4 characters. 
2. COACHING TARIFF PART I VOL I    - General Rules. 
3. COACHING TARIFF PART I VOL II    - Concession 
4. COACHING TARIFF PART II    - Coaching Rate Table 
5. COACHING TARIFF PART III    - Parcel Rate Table 
6. GOODS TARIFF PART I VOL I     - General Rules  
7. GOODS TARIFF PART I VOL II    - Classification of Commodities  



8. GOODS TARIFF PART II      - Freight Rate Table 
9. MILITARY TARIFF      - Rules for Military traffic 
10. RED TARIFF     - Rules for Dangerous goods 

ZONAL RAILWAY PUBLICATIONS/NOTIFICATIONS   

1. DISTANCE TABLES   
2. LOCAL COACHING TARIFF - IF REQD.    
3. LOCAL GOODS TARIFF - IF REQD.  

IMPORTANT RAILWAY WEBSITES 

1. www.indianrailways.gov.in - follow the link to ‘Railway board directorates’ and then 
‘Traffic Commercial’ for all Commercial circulars (Passenger services), Freight 
Marketing circulars, and the Freight rate circulars. 

2. www.indianrail.gov.in  - website connected to PRS (Passenger Reservation System) 
and e-ticketing purposes – for reservation & refund rules, PNR enquiry, Train 
accommodation availability etc. 

3. www.trainenquiry.com - web site connected to NTES (National Train Enquiry 
System)- for Spot your train etc. 

4. https://www.irctc.co.in – website for IRCTC related ticket booking and tourism 
activities 

5. http://www.claims.indianrail.gov.in – website for settling claims and associated 
activities 

Besides the abovementioned official websites, there are many private start-ups which have 
their own websites and apps, which facilitate rail users by disseminating varieties of desired 
information.   

 

 

 

 

PASSENGER BUSINESS 

INTRODUCTION  

It is common knowledge that every person intending to travel by a train should have a 
proper authority to travel. This authority is usually either a ticket or a free pass. Railway 
passes are normally issued to railway employees only, barring certain exceptions. In Railway 
terminology, the sale of a ticket to an intending passenger is called 'booking' of passenger. 
This is covered by the authority vested in railways vide section 50 of the Railway Act, 1989. 
A passenger may book a ticket at a railway station, a city booking office run by the railways 
or at other centres authorised by the railways for this purpose such as city booking agency or 
an out agency or a travel agency. Besides this, he/she can also book a ticket through internet 
executed by IRCTC and through agents engaged by IRCTC, and also through mobile (pilot 
project started w.e.f. 01.07.2013)  



The names of railway stations, which are open for booking of passengers, as also of 
other kinds of traffic, are given in the Alphabetical list of Stations, which is published by the 
General Secretary, Indian Railways Conference Association, New Delhi. The IRCA also 
separately publishes a list of city booking offices or city booking agencies and out agencies. 
The names of authorised travel agencies are given in coaching tariff, Pt. I (Vol. I) published 
by IRCA.  

All bigger stations have separate booking offices for passenger traffic, and are 
manned by booking clerks. Booking windows are provided for different classes of passengers 
according to traffic requirements of individual stations. For example, where I class traffic is 
heavy, a separate I class booking window is provided in addition to the window for II class. 
Similarly, more than one booking window or direction-wise booking windows are provided 
according to the requirements of traffic. At smaller stations, however, a single booking 
window is provided at the Assistant Station Master's office itself. The hours of opening and 
closing of booking windows are prominently displayed at the booking window. At large 
stations, booking windows are kept open for all the 24 hours except for brief spells of closure 
at intervals of 8 hours for enabling the booking clerks to change shift duties. At smaller 
stations booking windows are open for less time but not less than half an hour before the 
expected arrival of a train.  

It is necessary that the passenger time table and a list of fares charges between 
stations are displayed at the booking offices. Accordingly, all stations are required to exhibit 
a list of chargeable fares near booking windows, for stations for which tickets are normally in 
demand, in addition to the time-table.    

 

CLASSES OF ACCOMMODATION AND AVAILABILITY OF BERTHS ON IR 

CLASSES OF ACCOMMODATION IN TRAINS 
 

Trains on Indian Railways have the following main classes of accommodation and 
their codes:  
 

S.No. Clases of Accommodation Codes 
1 1st AC or 1A H 
2 First Class Non-AC F 
3 AC Two Tier or 2A A 
4 AC Three Tier or 3A B 
5 AC Chair Car or CC C 
6 Sleeper Class or SL S 
7 Second Class Mail/Express II 
8 First Class Ordinary FC – rarely used 
9 Sleeper Class ordinay Rarely used 
10 Second Class Ordinary Used in local conventional 

commuter trains 
 



All these classes of accommodation are not necessarily available on each train and 
tickets are issued subject to availability of the type of accommodation on a particular train.  

It is a legal requirement that every train must have a compartment of the lowest class 
(second class) set apart for lady passengers.   

The mail/express trains and super fast trains and long distance trains have II class 
sleeper coaches also in which sleeping accommodation is provided for journeys involving 
night travel.  

AVAILABILITY OF BERTHS 

The availability of berths in various types of classes in a conventional BG coach is 
generally as under:  

S.No. Class  No. of berths 
1 1A 14/18 
2 2A 44/46 
3 3A 64 
4 FC 22/24/26 berths or 64 seats 
5 SL 72/75 
6 II 75/80/90 seats 

However, latest design of coaches including LHB may have higher number of 
berths/seats, which gives more earnings to Railways when booked.  

PASSENGER FARE  

The fares chargeable for railway tickets are prescribed by the Central Government 
after due approval of the Parliament and these are published in the IRCA Coaching Tariff, Pt. 
II for all classes for distance from 1 to 5000 kms. The fares for II class are different for 
Mail/Express trains and ordinary trains. The IRCA Coaching Tariff Pt. II also indicates a 
method by which fares in excess of 5000 kms can be worked out in a particular case.   

Children up to five years of age are carried free and those over 5 years in age but less 
than 12 years are charged half the fare.   

The chargeable fares are, however, subject to a certain minimum chargeable distance 
as follows (subject to changes from time to time):   



 

             In respect of travel in reserved accommodation by certain specified Mail/Express 
trains known as Super Fast Trains, an additional charge is also levied in these trains. This 
charge was introduced to establish the principle that passengers travelling by fast trains 
should pay for speed and other comforts available on these trains.  

In Rajdhani and Shatabdi expresses, however, the fares are higher and different from 
other trains as these tickets also include charges for food, bed rolls and beverages supplied to 
passengers during the journey. All these charges are subject to revision every year.  

 
Service tax is also levied @3.708% (3.6% + 0.072% Education + 0.036% Higher 

Education cess) on the total fare/charge from passengers w.e.f. 01.10.2012. Presently, service 
tax is levied from all AC classes and First Class only in all regular trains including these 
classes in special train/coaches, special trains for film shooting, season tickets, Circular 
Journey Tickets (CJTs) and Excess Fare Tickets (EFTs).    

 
Besides above, Superfast Charges are also applicable in some identified Mail/Express 

trains. And, in for classes Reservation Fees and Supplementary charges (details are 
mentioned in subsequent paras) are also applicable over and above the basic fare.  

 
Differential pricing in Railways is not well developed; however, it has been 

introduced in order to balance the Demand and Supply situation by introducing the concept of 
‘Busy season’ and ‘Lean season’. For passenger traffic the seasons are defined as below: 

 
February, March and August (03 months) and rest 09 months/year are presently 

considered as ‘Lean season’ and ‘Busy or Peak season’ respectively. Charges also vary as per 
the various schemes such SOFT (Scheme of frequent travellers), Tatkal booking etc. 
Different discounts are also being offered to passengers depending on the season in regular 
accommodation on the trains especially for upper classes. 
 

Certain discounts are also being given for the higher capacity coaches being 
introduced in the trains. 

Further charges may also vary as per certain promotional schemes to facilitate users, 
‘Tatkal’, etc., launched by the Railways from time to time.  

Sr. 
No. 

Class Minimum 
Chargeable 
distance 

1 AC Class (I AC)    100 km 
2 I class                    100 km 
3 2 Tier AC  100 km 
4 3 Tier AC  100 km 
5 AC Chair Car      100 km 
6 Sleeper class  20 km 
7 II class M/E               15 km 
8 Ist class (ordinary)           10 km 
9 Sleeper class (ordinary)             20 km 
10 II Class Ordinary            10 km 

 



The fare structure and details thereof is vividly exhibited in Railways website, ‘Trains 
at a glance’, rate tables, etc for the benefit of rail travellers. 

For latest fare structure, Railways’ website, www.indianrailways.gov.in can be visited 
under its Traffic Commercial directorate.     

WORKING IN THE BOOKING OFFICE 

In the Indian Railways’ parlance Booking Office means the office of booking 
unreserved tickets. The unreserved tickets are issued offline through various counters at 
railways stations, other places of Railways and even private locations and through private 
agencies to facilitate passengers, and also through online where the customers buy them 
through their mobile phones, etc. The tickets issued online are electronic in form, and hence 
paperless, whereas the offline tickets are issued in various forms. However, they are 
categorised in two – (i) Card Tickets, and (ii) Paper Tickets. The online paperless tickets are 
the latest variations of Paper Tickets. The Card Tickets are rarely used now-a-days, and are 
issued under exigencies and other special occasions and at some locations only.    

PRINTED CARD TICKETS 

Usually the ticket issued to a passenger is a printed card ticket. It is a small 
rectangular piece of card bearing the name of the issuing railway in small letters, all over the 
front side, to form a background. It bears a serial number; names of the issuing and 
destination stations in Hindi, English and the regional language wherever possible; the route 
i.e. the junction or via by which it can be used for travel; the class of accommodation and if 
for II class, whether for Mail/Express or ordinary passenger train: the distance in kms. and 
the fare chargeable. Tickets for through booking (i.e. where the originating and/or destination 
stations are different Railway Administrations) bear a red wave band.  

The card pieces on which the tickets are printed are of different colours for the 
different classes or accommodation to facilitate identification of the class of travel by visual 
inspection.   

The stations are, therefore, required to maintain stock of card tickets for only those 
stations for which demand for ticket is more than 10 per day. But, a ticket cannot be denied to 
any passenger on the plea that a printed card ticket for the destination of his choice is not 
available. In such cases, the passenger is given a card ticket up to the farthest point in the 
direction of the desired destination, from the available stock, supplemented by a paper ticket 
for the balance portion of the distance between the station for which card ticket is available 
and the destination of the passenger.  

However, the Printed Card Tickets are not in much use these days with the successful 
implementation of UTS (Unreserved Ticketing System). Therefore, the indenting and stock 
of these are done only in special occasions and for identified stations only. The existing 
stock, if not in use, should be disposed of quickly for preventing misuse and malpractices.  

OTHER KINDS OF TICKETS AND CONCESSIONS 

Besides the Printed Card Tickets there are other kinds of card tickets such as Child 
tickets, concession tickets, solder's tickets, return tickets, reservation tickets etc 



Since children over 5 years and up to less than 12 years in age are charged half the 
fares chargeable for an adult passenger, separate series of 'child' tickets are printed and kept 
in stock.  

Railways are granting concession in fares to a large number of different categories of 
passengers, such as student for travelling between their educational institution and home 
places or on education tours; athletes and sportsmen when travelling to participate in 
tournaments held by recognized sports bodies; circus parties; artists when travelling to give 
performances sponsored by the Sangeet Natak Academies; foreign students on tour to places 
of artistic or historical importance in India; delegates to the annual conferences of certain All 
India Organizations of Social, Cultural or Educational importance when travelling to attend 
the conference; teachers of schools proceeding on educational tours sponsored by the 
Education Departments, farmers when travelling in parties of 20 or more to see places of 
agricultural importance on tours approved by the Government Agricultural Departments, 
blind persons; persons suffering from T.B. and Cancer and proceeding for medical treatment 
etc.  

For these various concessions in train fares, the passengers have to obtain concession 
certificates from the Railway, subject to fulfillment of the conditions set out in the IRCA 
Coaching Tariff - Part I Vol. II.. These certificates have to be exchanged for tickets, which 
are issued at reduced fare. Such tickets are called 'concession' tickets. The element of 
concession is usually 25% to 75% in IInd class and Ist class but it varies for certain 
categories.  

Soldier's tickets are those issued to military and police personnel in exchange of military 
warrants under the rules framed for this purpose.  

Return tickets are also issued at important stations at two single journey fares. These tickets 
indicate the station up to which, and there from, the journey can be performed. Each ticket 
can be vertically cut into two on reaching the outward point and the remaining half entitles 
the passenger to perform return journey within a stipulated period of time. For purposes of 
break journey etc. each half is treated separately as a single journey ticket.  

Platform Tickets as the name connects, serve as authority to persons to enter the station 
platform at stations where entry is regulated. These have the hour of issue marked thereon 
and are valid for two hours from the time of issue. These are priced at Rs.5.00 from 1.6.2005.  

Season Tickets and Vendor's Tickets: - These are issued for travel on the suburban section 
of Bombay, Calcutta and Madras and other non-suburban sections also normally for distances 
up to 150 kms. These can be either monthly season tickets (MSTs), quarterly season tickets 
(QSTs), half yearly season tickets (HSTs) or yearly season tickets (YSTs). Any number of 
journeys can be made on them between the specified stations, within the period of validity. 
They are mostly popular among persons who have to frequently travel up to a certain station, 
such a students, office-goers, industrial workers etc. They are priced very low. The 
comparative cost of travel on a monthly season ticket works out to about 20% of the normal 
fares in Second Class and still lower in First Class. Similarly, QSTs, HSTs and YSTs are still 
cheaper. Moreover, students get further concession in these reduced fares also. These tickets, 
however, permit only a restricted quantity of luggage with the season ticket holder which 



comes to 15 kgs. of luggage in case of I class season ticket holders and 10 kgs in case of II 
class season ticket holders.  

Market Vendors season Ticket: - Milk vendors and vegetable vendors can also have similar 
Monthly & Quarterly Tickets on payment of 50% extra charge. With the extra charge they 
can carry up to 60 kgs. of their goods in one direction and empty-cans or baskets in the return 
direction.  

Circular Tour Tickets: - For pilgrims and tourists are also available which enable them to 
visit number of places on a round tour finally terminating at the starting station. These tickets 
are issued for both II Class and I Class. The total distance to be travelled on such a ticket is 
divided by two and each half is treated as a single journey for charging of fares and 
calculation of validity time. The validity of the ticket is obtained at the rate of 1 day for every 
200 kms or part thereof in addition to travel time at the rate of 1 day for every 600 kms on the 
total distance for which the ticket is issued.  

Railways have standardized several circular tour tickets. These standard circular tours 
can be performed either in onward or reverse direction. The detailed information in respect of 
the standard circular journey tickets is available at the important stations, mentioned in the 
timetable and divisional offices of the Zonal railways.    

Unreserved Ticketing System (UTS)  

More than two crore passengers travel in unreserved coaches and trains daily and thus 
form the bulk of rail users. This facility was initially provided at 10 stations of Delhi area in 
the first stage of UTS as a pilot project on 15 August 2002. UTS provide the facility to 
purchase Unreserved Ticket in advance of the date of journey.  A passenger can buy a ticket 
for any destination from the UTS counter for all such destinations, which are served by that 
station.  The cancellation of tickets has also been simplified.  Passengers can cancel their 
tickets one day in advance of the journey from any station provided with a UTS counter.  On 
the day of journey, the ticket can be cancelled from station from which the journey was to 
commence. UTS system has taken over the Printed Card Tickets or tickets issued by Self 
Printing Ticket Machines (SPTMs) gradually. ‘Universal terminals’ which issue reserved 
(PRS) as well as unreserved tickets (UTS) from the same booking window has also been 
implemented at many required locations.  

However, unreserved tickets continue to be available through manual methods and 
using PCTs, whenever required though very minimally. With the introduction of UTS, the 
Railways also get benefitted in several ways. These are: 

 Keeping pace with the latest technology  
 Encouraging passengers to purchase their tickets in advance  
 To have online accountal and other statistical facts and details of tickets sales  
 To have a rational analysis of the demand of passengers on various routes in advance, 

so as to augment trains as per requirement  

Advantages of Unreserved Ticketing System 

 Reduced queue length  



 Enable advance planning of unreserved journey also  
 Reduced crowds at booking offices and stations, making ticket purchase more 

comfortable  
 Allow Indian Railways to plan extra trains and coaches as per trend of sales registered 

in the system.  
 Unreserved itinerary planning possible, tickets available from a station to any station.  

As mentioned above, the UTS system has now offering tickets to commuters through 
online preferably by using mobile apps. Railways have successfully launched such apps for 
the enhanced customer experience.   

RESERVATION OF ACCOMMODATION 

Advance Booking of Passengers Reservation of seats and berths is permitted usually 
up to 60 days in advance of the date of the journey, which again at times varies keeping better 
conveniences for passengers, and tickets can, therefore, be purchased while making 
application for reservation. However, even in cases where reservation is not required, a ticket 
can be purchased in advance for II Class on the day proceeding the date of the journey if the 
distance to be travelled is more than 200 kms. Such tickets have, however, to be endorsed by 
the railway booking clerk with the words "journey to commence on - - - - - - - - - (date)".  

Normally, the entire accommodation set apart for reservation on a train is controlled 
by the train starting station. But certain important intermediate stations are also given a quota 
of berths and seats and such stations can entertain and confirm reservation without reference 
to the train starting station up to the prescribed limit.  

Reserved tickets are normally non-transferable and only the persons for whom the 
reservation is made can use the ticket and the accommodation reserved for him. Mutual 
exchange of reserved seats/berths between passengers of the same class on a train is, 
however, permitted.  

A written application is necessary in a prescribed form, which is available at the 
reservation offices. This form is to be filled in all respects i.e. with the train and date of 
journey, name, age, gender of passengers, the class of accommodation required, the station up 
to which and number of seats/berths required, train no. and station from which onward 
reservation is required from an intermediate junction station etc. The ticket or pass should be 
produced along with the requisition for reservation. Reservation can also be done online 
using the Internet on the IRCTC website www.irctc.co.in .Two types of tickets are issued,viz. 
I-tickets (under this normal PRS tickets are delivered through courier service) and e-tickets 
(which were initially could be printed by user on a printer, but now paperless tickets are 
permitted and under vogue, where the passengers are allowed to maintain electronic versions 
of their tickets which they receive from by using their electronic gadgets). CRIS (Centre for 
Railway Information System) is the nodal server centre which enables PRS as well as UTS 
for all online and offline ticketing, and booking is done commercially through IRTC. 

Accommodation is reserved on 'first come; first served' basis, to the extent of 
availability. Others can be wait-listed if they so desire. If reservation is confirmed, a 
reservation ticket is issued on collection of the reservation fee and other charges such as the 



supplementary charge for travel by certain super fast mail/express trains or the sleeper 
surcharge for reservation in 3-tier or 2-tier sleeper coaches, as may be due.  

These charges vary from time to time and can be seen visiting Railways website 
www.indianrail.gov.in under reservation rules, and are also published in TAG (Trains at a 
glance) for the benefit of passengers.  

A second class compartment in a carriage can also be reserved for a party on payment 
of fares for the number of persons travelling subject to a minimum number of fares 
accordingly to the marked seating capacity of the compartment and the normal reservation 
fee.  

CANCELLATION OF RESERVATION AND REFUND OF FARE ON UNUSED OR 
PARTIALLY USED TICKETS ETC. 

Railways provide facility to get refund to the passengers, when due to their own 
reasons and also of railways, full or part journey is not enjoyed by them. Refund is made 
under extant Refund Rules, which are published from time to time as per the Govt of India, 
Ministry of Railways notifications. These rules are called Railway Refund Rules. These can 
be seen by visiting Railways website www.indianrail.gov.in under tabs, Services, Rules, and 
Refund Rules.   

FACILITY OF ATTENDANTS 

1. Attendants with AC class passenger   

A passenger in AC class (first) can take two attendants and a passenger in First Class /AC 
Sleeper can take one attendant by purchasing II Class tickets for them. The attendant cannot 
travel in AC or I Class but they can attend to their masters in the AC/I Class at train 
stoppages enroute. They can also occupy the attendants' compartment if provided on the train. 
Usually, the attendants tickets can be purchased from the AC/I Class Ticket Counters along 
with the tickets for their masters.  

2. Attendants in sole charge of children below 12 years of age  

Attendants in sole charge of children below 12 years of age are allowed to travel in the same 
compartment as that of the children, on payment of I Class fare when travelling in AC Class 
and 60% of I Class fare when travelling in I class. Only one attendant is allowed to travel in 
the same compartment with each party at the reduced fare, and the attendant must not occupy 
a berth to the exclusion of a passenger who has paid his fare. An attendant travelling in sole 
charge of a child of 5 years of age and under will not be allowed the concession. This rule 
applies only to AC and I Class passengers.  

3. Ladies travelling alone at night -  

A lady travelling alone or with children under 12 years of age at night in a I class 
compartment reserved for ladies may take with her in the same compartment in which she is 
travelling, one female attendant holding a II Class ticket for that portion of the journey which 
is performed between the hours of 8 P.M. and 6 A.M. This rule will not apply when 2 or 



more ladies are travelling in the same compartment. The attendant must leave the 
compartment when more than 1 adult passenger occupies it.  

RULES AND RATES FOR CONVEYANCE OF DOGS IN PASSENGER 
COMPARTMENTS 

Dogs when conveyed in the Guard's van are charged as for 30 kgs. at Scale L Rates 
minimum charges being Rs. 30/-. The dogs must be provided with collar and chains. Owners 
should make their own arrangements for food and water for the dogs during their journey.  

Only a passenger travelling in AC Class or I Class may take a dog into a compartment 
only with the concurrence of fellow passengers. The charges for dogs carried in A.C. Class 
and I Class are calculated for 60 kgs. at Scale L Rate. The charges are to be prepaid. If fellow 
passengers subsequently object to the dogs remaining in the compartment, it will be removed 
to the Guard's van, no refund being given. Dogs detected un-booked with passengers in I 
Class and AC Class compartments are charged as under:  

At six times the prescribed charges up to the point of detection and for further 
distance   

a. At prescribed charges when the dog is permitted to be carried with the owner in the 
compartment; and   

b. At dog-box rates (30 kgs. at Scale 'L') when the dog is removed to be carried in the 
brake van.  

A lady travelling alone or with children under 12 years of age in I Class compartment, 
may take with her in the compartment one dog on payment of charges for 30 kgs. at Scale 'L' 
subject to a minimum of Rs. 30/- provided that, if another lady enters the compartment the 
dogs can only be allowed to remain in the compartment with her consent. Any dogs detected 
un-booked is charged at six times of this rate for distance up to the point of detection and at 
the normal rate for the distance beyond, the total charge being subject to a minimum of Rs. 
50/- for each dog.  

Dogs are not allowed to be carried in AC 2 Tier and Chair Car and II Class 
Compartments. If a dog is found being carried in contravention of this rule, it is removed 
immediately to the brake van and charges at six times the rate prescribed for I class and I AC. 
This would be subject to a minimum charge of Rs. 50/-.  

OTHER MISCELLANEOUS RULES 

BREAK OF JOURNEYS  

Holders of single journey tickets for distance of more than 500 km (actual distance) 
are allowed to break journey at any station enroute. The first break of journey shall not, 
however, be made until a distance of 500 kms. has been travelled from the starting station. 
Only one break journey will be permitted on tickets up to 1000 kms. of distance and 
maximum two break journey will be allowed on tickets of longer distances. The period of 
break journey that can be availed at a station will be up to a maximum of 2 days only 
excluding the day of arrival and the day of departure. However, break journey on single 



journey tickets over suburban section of Indian Railway will not be permitted. For all returns 
tickets each half of the ticket is treated as a single journey ticket but the return journey must 
be completed within the period for which the tickets is available.  

Passengers breaking their journey are required to have their tickets endorsed. The 
endorsement shall consist of the Station Code Initials, Station Master's initials and the date.  

EXTENSION OF JOURNEY 

Extension of journey is permitted provided the passenger contacts the TTE or the 
Guard before incurring the charge. He is then given an excess fare ticket on payment of the 
difference between the fare paid by him up to his original destination and the fare payable up 
to the station to which he wishes to proceed.    

CHANGE OF A TICKET FOR A HIGHER CLASS - Change of ticket for a higher class 
is permitted on payment of difference between the fares either for the entire journey or only a 
portion thereof as desired and either the starting station itself or enroute through the 
Travelling Ticket Examiner.    

TRAVELLING BEYOND AUTHORIZED DISTANCE UNINTENTIONALLY 

If a passenger unintentionally travels beyond the station for which he holds a ticket, 
he will be allowed to return to the station to which he was originally booked on purchase of a 
fresh single journey ticket of any class, provided he returns by the next passenger train 
available and does not, in the meanwhile, leave the premises of the station to which he has 
overridden. In such circumstances he will not be required to pay any excess fare or penalty 
for the distance overridden by him. This also applies to the holders of return and concession 
tickets.  

GOODS BUSINESS 

GENERAL 

Traffic that moves in wagons by goods trains is called Goods Traffic. At the end of 
the Year 2012-13, the Indian railways has joined the Billion Tonne Club in the world arena, 
where the actual loading of freight traffic has been at 1009.83 million tons in the Year 2012-
13. There are separate rates for charging this traffic, and these are lower than the rates 
applicable to the same commodity if booked as parcels. 

Traffic booked in one lot by a customer is called a consignment. The person, who 
books it, is called the consignor and the person to whom it is booked is called the consignee. 

A consignment may be booked as a wagonload or rake load. The same commodity, if 
booked as a rake load, is charged at a comparatively lower unit rate than a consignment of 
wagon load. This is mainly for the reason that the Railways' assets are put to better use in 
moving a rake load consignment; the wagon capacity is fully utilized, it moves faster and the 
chances of loss or damage are considerably reduced due to elimination of handling at 
midpoints. The Railways also do not have to incur expenditure on loading and unloading of 



wagonload as well as rake load consignments as these operations are required to be done by 
the owners. 

A wagonload consignment is subject to a minimum weight for charge. This is termed 
as a minimum weight condition. This condition is bound to differ according to the nature of 
the goods booked because different commodities have different densities and a wagon, even 
when loaded to its capacity, cannot be given the same weight uniformly in the case of each 
commodity. Livestock are not, however, subject to any minimum weight conditions but they 
are booked in wagonloads only. 

A consignment can also be booked in terms of 'Train Loads'. There are various types 
of fright wagons/stock, which are suitable for loading different types of commodities. 
However, as per the design and size (length) of the wagons, rake size of different stock 
varies. Following table illustrates the same: 

 

 

Block Rake Size 

Sr.No. Type of Wagon 

Standard 
Rake 
size 

Min.No.of 
Wagons to be 

loaded for 
train load rate. Remarks 

OPEN WAGONS 

1 BOXN, BOXNHS, BOXNHA 58 56 54 for Kullem-Castle Rock secn.

2 BOX 35 30  

3 BOST 42 40  

4 BKCX 32 30  

5 BOY/BOYN 52 50  

HOPPER Wagons 

6 BOBR 52 50   

7 BOBRNHS 59 57   

8 BOB, BOBX,BOXK, BOBS 40 40   

9 BOBYNHS 54 52 45 for Dallirajhara-Bhilai secn. 

10 BRN/BRNA/BFNS 43 41   

11 BRHNEHS 42 40   

12 BFR/BFK/BFKI 35 30   

COVERED wagons 



13 BCN/BCNA/BCNAHS/BCXN 
40 

38   

14 BCX 40 35   

15 BCCN 30 29   

16 NMG 25 24   

TANK WAGONS 

17 BTPN 48 46   

18 BCCW (Bulk Cement) 40 38   

19 BTPGLN 32 30   

20 Tank Wagons - 4 wheelers 72 68   

21 Tank Wagon TG type - 4wheeler 64 62   

Mixed Rakes (BG): 

BOXN & BOYN 55 
55 ( min.15 of 

each type)   

BOX & BFR/BFR*** 35 
30 ( min. 10 of 

each type)   
22 

BCN Group  & BOST/ BRN Group 43 
41 ( min. 10 of 

each type)   

Meter Gauge 

MG to  MG   
34 (FW units)

  
23 

MG to BG   90 ( FW units)   

 

As exception to the above Mini rakes for covered wagons, for short distances are also 
permitted by Railway board where Train-load rates are charged for smaller rakes (Lesser no. 
of wagons loaded.) 

However, the above rake sizes vary from time to time under Railway Board Circulars 
issued for the purpose, and these can be seen by visiting the Railways’ website, 
www.indianrailways.gov.in under Traffic Commercial directorate.   

FREIGHT RATES AND CALCULATION OF FREIGHT 

The Railway Board for the purpose of charging freight classifies every commodity 
booked as goods traffic. The commodities have been grouped in to 18 groups and 4 divisions. 
The ‘Train-load rates’ for charging these groups/divisions of commodities are prescribed in 
terms of ‘Classes’. There are a total of 16 classes. Class 100 is treated as the ‘Base class’, 
while other classes are in terms of percentages of the base class. There are 11 classes above 
the base class corresponding to 110%, 120%…210% at intervals of 10%, and are called as 
Class 110, Class120 etc. up to Class 210 (Highest class) and four classes below the base class 



corresponding to 90% (LR1), 80% (LR2),70% (LR3),60% (LR4). LR stands for ‘Low-Rated’ 
classes. The wagon load consignment is classified at one class higher than Train load or class 
150 whichever is higher. However for commodities classified at Class 210 the wagonload 
consignment is charged at Class 210 while for commodities classified at LR classes the 
wagon load consignment is charged at Class 120. 

 The rates for different distance slabs for various classes are specified in the Freight 
Rate tables which are published by I.R.C.A. as Indian Railways Freight Tariff Part II. 
However, Railways rationalizes the classes and groups by issuing Circulars, which can be 
seen by visiting Railways’ website, www.indianrailways.gov.in.  

This classification of the different commodities is based on several considerations. 
Costly commodities have a relatively higher classification than that of low value 
commodities. Raw materials are classified at a lower scale than that applicable to finished 
products of the same raw materials. Density of the material i.e. its loadability by weight is 
another factor which influences classification. Certain commodities are liable to break or 
suffer damage easily requiring a greater amount of care on the part of the railways. The risk 
involved in transportation and the amount of money that the railways may be called upon to 
pay in the event of loss or damage to the goods, is yet another factor which influences the 
higher or lower classification assigned to a commodity. Articles of general public 
consumption are also given comparatively lower classification - as an act of public policy. 
Needless to say that the principles of rating and classification are so important that they form 
a separate subject of study. 

The Railway Board also permits departures from these standardized class rates and 
the Railway Administrations may quote special reduced rates, called station-to-station rates, 
or lump sum Rates, for specific commodities for movement between specific stations. 

The general classification of the various commodities is published in the IRCA Goods 
Tariff No. 45, Part I, Vol. II. Changes in the classification are notified to the stations through 
Rates circulars issued by the Rates Branch of CCM office of each zone from time to time. 
Similarly, whenever a special rate is introduced, it is notified through the Rates circulars that 
are issued from time to time giving to stations, information regarding the latest changes in 
rates and other regulations. 

PRINCIPLES OF RATING & ROUTING 

There are situations when it is possible to carry the goods, booked from one station to 
another, by more than one railway route. In such cases, the principle observed is that the 
goods will be charged on the basis of the cheapest /rationalized route but they would 
normally be carried by the shortest/rationalized route. If, however, the consignor wants his 
goods to be carried by a route, which is not the cheapest, the charges are collected on the 
basis of the route selected by him. In this connection, it should be remembered that the 
physically shortest route is not necessarily the rationalized route also. Rationalized route 
means a route, which is operationally convenient for the Railways to carry the traffic through. 

Normally, the shortest route is the one over, which the distance is comparatively less. 
But, if one or two or more alternative routes available have as break of gauge, transshipment 
point in between, then the chargeable distance on that route is inflated by 160 kms. for each 



break of gauge point involved. This inflation is done only for the purpose of comparing the 
two alternative routes as to their comparative length and not for levy of charges. 

In case, the cheapest route is not open for traffic, the charges are based on the route 
open (rationalized route) for traffic. 

BOOKS OF REFERENCE FOR BOOKING & DELIVERY OF TRAFFIC 

Every station is invariably provided with the following reference books and circulars 
to enable it to book consignments and levy freight charges correctly: - 

1. The alphabetical list of stations - it gives the names of all railway stations in Indian 
Railways in alphabetical order showing the State and District in which a station is situated, 
the kind of traffic for which it is open for booking i.e. wagon loads, rake load, whether 
restricted for certain types of goods, the gauge i.e. BG, MG, NG that serves it, etc. 

2. IRCA Goods Tariff No. 41, Part - I, Vol. I: - This contains the general rules in 
accordance with which goods may be accepted for booking, charged, delivered, etc. 

3. IRCA Goods Tariff No. 45, Part - I, Vol. II: - This contains the General Classification 
for the various commodities. Certain commodities are called by different local names but 
they are indexed by their most popular names only. If its name is not found in the general 
classification, the list of synonyms, trade, proprietary and local names of articles given in 
Chapter II of this tariff may be consulted. A commodity that is not found classified is to be 
charged at the higher class 300. 

4. IRCA Goods Tariff No. 44 - Part II: - These are the Rates Tables showing the amount 
chargeable towards freight for each class of goods over various distances in kms. 

5. IRCA Red Tariff no. 20- This contains rules regarding booking and delivery of certain 
commodities categorized as dangerous, such as explosives. 

6. IRCA Military Tariff - This contains the rules regarding booking and delivery as well as 
the rates applicable to traffic offered by the Defense Department. 

7. Distance Tables - These are used for ascertaining the chargeable distance. There are local 
distance tables showing the distance from each station to every other station situated on the 
same railway, and the junction distance tables, which show the distance from each station up 
to the junction through which the goods pass over to the adjoining railway. 

8. Rates circulars are issued by the Railways from time to time. 

PROCEDURE OF BOOKING GOODS TRAFFIC 

Generally speaking, the procedure of booking consignment entails the following steps : 

1. Registration of Wagon /Rake demand/Placing Indents; 
2. Execution of forwarding note.   
3. Examination of the goods and their packing.   



4. Weighment of consignments.   
5. Marking of packages.   
6. Loading of the consignment into wagons.   
7. Labeling, sealing and riveting of the loaded wagons and   
8. Calculation of freight and issue of Railway Receipts.  

These steps are briefly described below: 

REGISTRATION OF WAGON DEMAND & SUPPLY OF WAGON 

If the booking of a wagonload consignment is intended, the consignor should register 
a wagon demand or it is also called "placing an indent" with the Station Master, on 
payment of a registration fee which is held as a deposit. The W.R.F. (Wagon registration 
fee) required to be deposited is as below: 

Gauge For wagon ( 8-wheeler) For rake 
BG Rs.500 / wagon Rs. 15000/- 
MG Rs.400 /wagon Rs. 12000/- 
NG Rs.300 / wagon Rs. 1500/- 

 

        However, Railways revises these rates by issuing Circulars, which can be seen 
by visiting Railways’ website, www.indianrailways.gov.in.  

        Wagon Registration fee is not recovered in case of military traffic and railway 
materials. Major siding owners on the Indian Railways are supposed to deposit a lump 
sum wagon registration fee equal to 3 times average daily loading x W R F per wagon. 
And they are supposed to recoup only that amount which may get forfeited etc. under the 
rules. 

        The Wagon demands so registered are noted in a separate register called "Wagon 
Indent Register" in serial order and wagon is supplied in the order of registration. But, 
certain categories of traffic are given priority under the schedule of preferential traffic 
framed by Central Government under the Railways Act, 1989. For example, military 
traffic is given the highest priority as Priority A traffic. Other traffic is similarly placed 
under priority B, C, and D. 

        The Wagon registration fee is refunded to the indenter if on allotment of a wagon 
against his indent, he utilizes the wagon for booking his traffic, but, it is forfeited if, after 
physical supply of the wagon, loading is not commenced within the time allowed for 
loading or if the wagon indent is cancelled within ten days from the date of registration of 
the demand. 

EXECUTION OF FORWARDING NOTE   

       The forwarding Note (F/Note) is of the nature of an application by the person 
tendering the goods for dispatch by rail in a prescribed form. His agent can also execute 
it. It is addressed to the Station Master asking him to dispatch his goods to a particular 
station. It contains the names of addresses of the consignor and the consignee, or the 



endorsee, description of the goods, number of articles and weight and also a declaration 
as to the condition of the goods and their packing. The consignor may also specify 
whether the goods may be dispatched in open wagon and by a dearer route and whether at 
railway risk or owners' risk in case alternative rates are available for the commodity. 

All required entries on the front side of the F/Note are filled up by the consigner, 
i.e. the person who books the consignment, and the reverse side by the goods 
clerk/supervisor. the duly filled up F/Note become a contract or legal document under the 
Indian Contract Act, 1972.    

       Different forms of forwarding notes printed on papers of different colours are 
used for:  

a. General merchandise (buff colour),  
b. Animals and articles of special value enumerated in the second schedule to the 

Railway Act (white colour), and   
c. Explosives and Dangerous goods (pink colour)  

EXAMINATION OF GOODS AND THEIR PACKING 

If the booking is intended, the goods may be brought to the goods shed by the 
consignor along  with the forwarding note. 

Traffic for wagonloads is to be brought for booking after allotment of a wagon against 
the consignor's indent, for direct loading into the wagon. 

When the goods are brought to the station for booking, the Goods Clerk should, as far 
as possible, see that the description of the goods given in the forwarding note tallies with the 
commodity offered for booking as there may be a mis-declaration on the part of the consignor 
either out of mistake or with an intention to avail a lower rate or to circumvent some 
provision of the law as in the case of contraband articles or inter-state restrictions, etc. 

The goods clerk concerned should then check the condition of the goods and if the 
goods are found in deteriorated or defective condition, he should obtain a remark regarding 
the specific defect, in the forwarding note, from the consignor. Similarly, the goods clerk 
should check the packing condition of the goods and for any defect noticed in this regard also 
he should obtain remarks from the consignor in the forwarding note, such as 'gunnies old and 
torn, contents dropping' or 'case weak, liable to give way during handling', etc. 

Railways had earlier prescribed elaborate packing conditions for different types of 
goods however now these have been simplified and limited to Six Packing conditions (for 
Bagged consignments, Loose consignments etc.) and three special Packing conditions. These 
are defined as minimum desirable packing conditions.  

WEIGHMENT OF CONSIGNMENTS  

All articles accepted for booking must be weighed and their weight recorded in the 
railway receipt. For this purpose weighing machines have been provided in every goods shed 
and parcel office. While booking wagonload consignments, it is not always necessary to 



weigh the entire consignment. If it comprises of articles of standard size and weight, only a 
few articles need be actually weighed and then the weight of the whole consignment can be 
computed. There are, however, several cases in which weighment is not possible on the 
station weighing machine as in the case of wagon load consignments of timber logs or loose 
materials like gypsum, sand, coal etc. Such consignments have to be weighed on in-motion 
weighbridges after being loaded in the wagon. If a weighbridge is not available at the station 
at which such consignments are offered for booking, the RR is issued provisionally showing 
the weight as declared by the sender and the wagon is marked for weighment at the nearest 
station having a weigh bridge en-route of the consignment. The weighbridge station in 
question is required to weigh and advise the weighment particulars to the booking and 
destination stations. If at all, it is not feasible to weigh the consignment due to loose, bulky 
nature or some other reasons, sender’s declared weight is accepted provided general safety 
norms after loading is found acceptable. Such consignments are booked under Senders 
Weight Accepted (SWA) remark, and the same is endorsed on the Railway Receipt (RR) so 
as to avoid any claims by party on the weight account.   

MARKING OF PACKAGES   

All packages offered for booking either as parcels, luggage or goods must be marked 
by the sender indicating the names and addresses of the consignor and consignee. In addition 
railway marks are also put on the packages in black ink by railways staff. These marks should 
indicate the names of the booking and destination stations, the RR number and the number of 
packages booked under the RR. The usual manner of railway marks is as follows: 

 00976  
BRCY ------------------------------------------------- NDLS 
 20  

In this instance, BRCY is the code name of the booking station viz. Baroda; NDLS is 
the code name of the destinations station viz. New Delhi, 976 represents the last 3 digits of 
the RR under which the goods are booked and the number 20 indicates the number of 
packages which are booked under this RR (In some zones full 6 digits of RR are written 
instead of last three digits). 

In case of parcels, there is a slight difference in the railway remark e.g. 

 345621  
BRCY ------------------------------------------------- NDLS 
 20P  

Here, BRCY & NDLS have the same nomenclature but 345621 - indicates the Parcel 
Way Bill No. and 20 'P' indicates 20 packages booked as parcels. Railway mark on luggage 
has similar system only suffix P is replaced by 'L'. 

In the case of wagon load only 10% of the packages need be marked except when the 
consignment is routed via transshipment point in which case all the individual packages 
should be marked. 



Certain types of goods are not easily susceptible to durable and legible marking in 
ink, such as rubber goods, iron & steel articles, goods packed in baskets, etc. In such cases 
the consignors should stitch or attach pieces of cloth or gunny to the packages to enable 
marking. Article of steel may be marked in white paint instead of ink. 

LOADING OF CONSIGNMENTS  

(a) Consignments of following descriptions are required to be loaded by the owners, i.e. the 
consignors: 

i. Goods consigned loose or in bulk   
ii. Offensive goods   

iii. Goods booked in wagon loads   
iv. Motor vehicles etc. where a minimum weight for charge per article has been fixed.   
v. Heavy machinery, long timber or other heavy articles weighing one tone or more per 

piece   
vi. Goods traffic booked to sidings  

Goods, which are required to be loaded by the owners, are also to be unloaded by 
them at the destination station. However, presently all the consignments are loaded and 
unloaded by the consignors/consignees only, and not by the Railways. Mechanized loading is 
usually promoted by Railways so that loading/unloading time and wagons availability is 
saved besides other benefits to both Railways and party.  

Subject to the exceptions mentioned above, the principle is that wagonload 
consignments are to be loaded and unloaded by the owners. 

(b) For loading heavy articles, it is sometimes necessary to use a crane. Important railway 
stations are equipped with this facility. There are cranes of different capacity, 5 tonnes, 10 
tonnes, 20 tonnes or more. These may be fixed or mobile cranes. A party requiring the use of 
crane has to pay for it at a prescribed per hour rate. This charge is called cranage. When a 
station is not provided with a crane and a mobile crane has to be brought from a different 
station at the request of the party, a crane haulage charge is also recovered in addition to 
cranage. However, this practice by Railways is very negligible these days.  

(c) The loading (as well as unloading) by the parties is required to be completed within a 
prescribed time, call free time from the time of placement of the wagon in position for this 
purpose, when loaded with heavy articles. When the 'free time' is exceeded, demurrage is 
recoverable at the prescribed rates which apply on per-hour-basis on the carrying capacity of 
the wagon. 

(d) A wagon supplied for loading must be reasonably clean and otherwise suitable for the 
kind of traffic to be loaded. It should not have holes or panel cuts, and the case of goods 
damageable by water, it should be watertight. Important stations are given special mechanical 
staff and materials to attend to such wagon defects on the spot. 

(e) The loading should be performed with due care and caution to avoid damage to the goods. 
For example, heavier packages should not be placed in a manner, which would allow them to 



roll or fall down during wagon movement etc. While loading bagged goods, a space of 18" 
from the door side should be left vacant to prevent the risk of pilferage through door crevices; 
in addition a few bags filled with straw or hay should be placed in the recent space. This is 
called 'dunnage'. Packages must be handled carefully and use of hooks should be avoided in 
the case of bagged goods, piece goods, etc. Moreover, the wagon should be evenly loaded. 

When long articles such as rails, timber logs, etc. loaded on a wagon project beyond 
the buffer, a dummy wagon should be used. Additional charges for dummy vehicles are 
recovered from the parties.  

(f) Supervision of Loading: All loading operations in the goods shed premises are required to 
be supervised by the railway goods clerks concerned. At important stations, goods clerks are 
separately earmarked for this purpose. They are called Tally Clerks also. They should see that 
the loading is being done in proper manner and keep a count of the number of articles loaded. 
They maintain Tally Books in which the articles loaded. They maintain Tally Books in which 
the number and description of articles pertaining to each RR is entered at the time of loading. 
The Tally Book also shows the wagon No. into which a consignment is loaded. 

LABELING, PIVOTING & SEALING OF THE LOADED WAGONS 

(a) Marking: The purpose of marking is to facilities dispatch of the consignments to their 
correct destinations and their linkage to the specific Railway Receipts under which they are 
booked.  A similar purpose is served by labelling, which is done after completion, or loading. 
There are two types: of labels, viz. -   

1. Wagon labels and   
2. Caution or pictorial labels.  

Wagon labels are prepared on the paper cards of a size slightly bigger than post cards, 
in a prescribed form. They contain name of the booking Railway, names of the booking and 
destination stations, name of the consignee, description of the commodity, the invoices No. 
Under which the consignment is booked, etc. These are to be written in blue pencil so that the 
impression does not easily fade away or get washed out during rain. Three types; of wagon 
labels are normally used, viz. paste-on labels, bracket labels and seal labels. 

The paste-on labels are pasted on the inner panel of the wagon door on either side. 
Some of the wagons have an inside pocket in which case this label can be placed and need 
not be pasted. The bracket label is placed in the pockets provided outside on the wagon body. 
The seal label is used in conjunction with sealing after the wagon doors are closed. On open 
wagons, however, which are not sealed, the seal label is tied to the small handles provided on 
the wagon doors on either side, in addition to the bracket labels. 

Wagons containing fragile, damageable or dangerous goods are provided with caution 
labels also some of which are printed in pictorial form. There are intended to attract attention 
of the railway staff concerned with handling and shunting operation so that precautions in 
handling, shunting; or; movement of the wagons, as may be appropriate to the commodity in 
question, may be observed and any risk by way of damage or explosion may be avoided. 
These labels are normally pasted on the wagon doors. 



(b) Riveting: After completion of loading, the doors of all covered wagons are properly 
closed and they are riveted, this is an important duty of the goods clerks as a precaution 
against thefts from loaded wagons. But, wagons containing minerals, charcoal, firewood, 
grass, livestock and offensive explosive and other dangerous goods are not to be riveted. 

(c) Sealing of wagons: While riveting of wagons is meant for preventing thefts, sealing serves 
the purpose of localizing them. After loading is completed and covered wagons are closed, 
bolted and secured with rivets, they are sealed. Sealing is done under the supervision of a 
responsible official in such a way that is not possible for any person to get at the goods 
without breaking the seals. This is achieved by tying the seal card with a tape or wire and 
covering the knot with melted wax or lead on which the Railway and station names are 
impressed. Seals are of two kinds, viz. wax seals and wire lead seals. 

Wagons containing commodities like explosives, gases, inflammable liquids, 
inflammable solids, oxidizing substances, bhoosa etc are not sealed with wax, as this 
necessitates the use of a lamp or a naked light near the wagons. Special lead seals with wire 
shackles, supplied to stations booking these goods, are used for the purpose. 

CALCULATION OF RATES & ISSUE OF RAILWAY RECEIPT 

(a) Calculation of freight - The freight chargeable for a consignment mainly depends on the 
following three factors, viz. 

1. Weight -. The weight to be charged is as per the notified Permissible carrying capacity of 
the wagon. 

2. Distance - The minimum distance for charge is 100 kms. The distance between two 
stations is ascertained with the help of the Distance Tables. 

3. Classification of the commodity in question, as given in the IRCA Goods Tariff No. 45, 
Part I, Vol. II. 

These factors being known, the rate is worked out by consulting the Goods Rates 
Tables (IRCA Freight Tariff Part II) provided for this purpose. The total freight is then 
calculated for the given weight and it is rounded off as per rules given in the Goods Tariff, 
Par I, Vol. I. 

The Freight charges may also differ accordingly as the goods are booked by the 
consignor at Railway Risk Rate (RR Rate) or Owner's Risk Rate (OR Rate) in cases where 
OR rate is applicable to the commodity. Most of the commodities, however, are booked at 
RR rate only. A party while booking a commodity normally charged at OR rate can avail RR 
rate by paying 20% more freight but vice versa is not applicable. 

Consignments booked from or to Out-Agencies are subject to an Out-Agency charge. 

The freight charges for certain traffic are recoverable at the time of booking itself. 
This is called 'paid' traffic. In other cases, the party can avail 'to pay' facility by paying 5% 
extra charges over and above normal freight. This facility enables the party to pay due 
charges at destination.  



Besides above, many other factors also affect the calculation of rates, they are – 
concessions, incentive schemes, rake load or block load, commodity specific concessions, 
peak season or lean season, type of commodity apart from general classification, like 
essential commodities as declared by Govt. of India from time to time, etc.   

(b) Issue of Railway Receipt - Normally, Railway Receipt can be issued of a wagon load 
consignment, after it has been loaded into the wagon. Separate RR books are supplied to the 
stations for 'Local' traffic i.e. traffic originating and terminating on the same Railway and for 
'through' traffic which terminates on another Railway. Each of these categories also has 
separate RR books for 'To Pay' traffic and 'Paid' traffic. RR is made out in four foils by using 
the double-sided carbon paper. The first foil is for record; the second is the Receipt foil to be 
given to the consignor. The third copy is for Accounts, and the fourth copy is called Invoice, 
which accompanies the consignments in the wagon. A RR for 'through' traffic has one 
additional foil i.e. the 5th, which is called transit invoices. The invoice copy of a 'through' 
consignment is sent to the destination station by post and the transit Invoice accompanies the 
consignment in the wagon. 

The Railway Receipts are serially numbered. They contain names of the booking and 
destination stations, names and addresses of the consignors and consignees, number of 
wagons used, description of the goods books, number packages, actual weight, chargeable 
weight, chargeable distance, classification at which charged, freight rate, other charges, total 
freight etc. Normally, the number of packages should be clearly indicated but in cases where 
the packages or pieces are so numerous and of varying sizes that they cannot be readily 
counted, or the tally clerks have not supervised the loading, only a "said-to-contain" RR is 
issued as per declaration of the sender, such as said-to-condition 600 logs. Similarly, in cases 
where there is some defect in the packing of the consignment, these have to be clearly 
brought out in the RR such as "P/8 not complied with, bags used are old and torn, contents 
liable to drop in transit", or "goods in damp condition, liable to deteriorate and lose weight in 
transit", etc. If the weighment of the consignment is not possible for some reason, a "sender's 
weight accepted" remark is also passed on the railway receipt. RRs with one or more of such 
remarks are called ‘qualified RRs’. These remarks are intended to guard the railway against 
claims for compensation for which the railway is not responsible. A RR without any such 
remarks is called a ‘clear R.R.’. 

A consignment may be booked in favour of a particular consignee mentioned by 
name. It may also be booked to 'self' in which case the delivery of the goods is given to the 
person in whose favour it may be endorsed by the consignor. The RR is accordingly made out 
showing the name of the particular consignee or 'self' in his place. 

Under FOIS (Freight Operation Information System) TMS (Terminal Management 
System) has successfully implemented at all the terminal (goods sheds). RRs are issued 
through the TMS only and payment is realized through e-payment (under tri-partite 
agreement – Railways, Party/Consignee and Bank).   

UNLOADING OF CONSIGNMENTS & DELIVERY OF GOODS TRAFFIC 

At every goods shed, the unloading of consignments is done by party, i.e. Consignee, 
and supervised by the Goods Clerks. When a wagon/rake is received at the destinations 



station, its time of placement and release as well as any defect in the seals, and shortage or 
damage to the consignment, are noted in the Unloading Register maintained for this purpose. 
The time of placement and release is essential for recovery of demurrage in respect of 
consignments which are required to be loaded and unloaded by the owners. 

If any deficiency or damage is noticed, in side wagon itself when opened & before 
unloading or unloading of a wagon, the Station Master and a representative of the Railway 
Protection Force, if available at the station, are to be sent for, and the consignments are 
checked in their presence. The result of the check is recorded in their presence along with the 
weight of defective packages found during the check. 

The shortage or deficiency noticed in the consignments is reported by telegram to the 
booking station, any other station enroute if that station had dealt with the consignment, as 
may be inferred from the seal on the wagon, and to a representative of the RPF. This message 
is to be issued within 6 hours from the time of opening the wagon for unloading. If the 
deficiency is noticed from a wagon whose seals were found defective, a copy; of this message 
is sent to the Railway Police and a written complaint of theft is also lodged with it. This 
message is called ‘Damage and Deficiency Message or DD Message’. 

Sometimes, excess packages may also be found in the wagons and these are reported 
to the booking and last sealing stations as soon as the excess is noticed. This is done with a 
view to looking their instructions regarding disposal of the excess goods. Party is not allowed 
to take delivery of excess packages until such instructions are received. 

Any damage noticed in the consignment e.g. damage by wet, is also to be similarly 
reported on the date of unloading. 

WEIGHMENT OF GOODS AT RECEIVING STATIONS (RE-WEIGHMENT) 

In order to guard against deliberate or inadvertent under-weighment at the booking 
stations, the receiving stations are required to exercise a check on the weight entered on 
invoices. This check should be made by reweighing immediately after unloading. 
Reweighing may also have to be done to assess weight of shortages or for giving partial 
delivery of consignments. Any variation in booked weight and this weighment up to plus-
minus 2% of total weight, subject to a maximum of 2 quintals per wagon for all commodities 
and 4 quintals in case of jute, is ignored. But if the weight found is in excess, undercharges 
should be raised. 

Appreciable under-weighments which would have resulted in loss of revenue and 
frequent discrepancies between invoiced weight and the weight found on re-weightment of 
consignments booked from any particular stations, are reported to the Sr.DCM or DCM 
concerned and the CCM for taking up with the staff of the forwarding station. 

 

REWEIGHMENT AT THE REQUEST OF OWNERS 



Railways do not undertake to weigh consignments at the destination station as matter 
of course. Such weighment can only be considered in exceptional cases, when the condition 
of the consignment or package warrants this.  

Request for reweighment from the consignee in respect of wagonloads are referred to 
the Sr. DCM or DCM, who may permit reweighment at his direction if facilities for 
reweighment exist at the destination. 

When the request of a consignor or a consignee for re-weighment of wagon load 
consignments at destination station is accepted on merits of the case, by the Sr.DCM or DCM 
the charges notified for re-weighment are collected in advance. In addition, demurrage 
charges due under the rules are also recovered if the request for re-weighment is received 
after placement of the wagon for unloading. 

CHECK OF INWARD INVOICES & RECOVERY OF UNDERCHAGES 

Immediately on receipt of the invoices, the freight and other charges shown thereon 
are rechecked at the destination station and undercharges, if any, noticed during this check, 
are recovered at the time of delivery, along with other charges due. 

Station Masters should allow refund of overcharges at the time of delivery in the case 
of consignments booked freight To Pay, where it is clear that the charges invoiced are 
incorrect due to any of the following reasons, provided the consignment tallies with the 
description shown in the invoice. 

1. Error in rate not affected by description or condition of carriage. 2. Error in classification 
i.e. an error where a consignment is correctly described but charged under a wrong class; and 
3. Error in calculation. 

DELIVERY OF GOODS ON PRODUCTION OF R.R. 

The person claiming delivery is required to produce the receipt granted to the sender 
at the forwarding station. Goods are not to be delivered to any person other than the invoiced 
or endorsed consignee. 

If a person claiming goods as the agent of the invoiced consignee presents an 
unendorsed railway receipt, delivery should be withheld if such person cannot produce a 
properly prepared and stamp 'Power of Attorney'. 

After delivering the consignment, the signature of the consignee is taken in the 
Delivery Book. 

DELIVERY OF GOODS WHEN RR IS NOT AVAILABLE 

When an RR is lost, mislaid, or is for other reasons, not forthcoming, the railway can 
grant delivery on the authority of an Indemnity Note to be executed on a non-judicial stamp 
paper of the value chargeable in a State. 

Indemnity Bond on un-stamped paper may also be accepted in the following cases, viz.  



1. Station Masters may, at their discretion, allow delivery of such articles of trifling 
value as required, speed delivery, to well-known persons on unstamped indemnity 
note.  

2. Station Masters may similarly, at their discretion, allow delivery of perishable articles 
on unstamped Indemnity Note.  

3. When a Government official is the consignee in his official capacity, he need not 
execute the Indemnity Note on a stamped paper, but he has to execute the same on a 
standard unstamped Indemnity Bond.  

4. Consignments booked to registered co-operative societies.  

In case of goods consigned by a sender to 'SELF' when the Railway Receipt is lost or 
otherwise not forthcoming, delivery may be granted only when the person claiming the 
consignments produces a stamped Indemnity Note duly executed by the consignor, and 
countersigned by S.M. of the booking station under his signature and station stamp. The note 
must also be endorsed by the sender in favour of the person to whom the consignment is to be 
delivered. It is further incumbent on the person claiming delivery to execute a second 
stamped Indemnity Note, duly signed by him along with a surety and two witnesses to the 
satisfaction of the Station Master at the destination station before delivery can be affected. 

Indemnity Note is required to be executed in the presence of the S.M. as provided on 
the form itself. However, if a consignee is unable to appear personally before the S.M., for 
the execution of the Note, he may execute it before a Magistrate or a Justice of Peace, who 
will attest it under his official seal. Such attested Indemnity Notes may also be accepted even 
though they are not executed in the presence of the Station Master. 

Parties of repute having regular dealing with railways can get a facility of "general 
Indemnity Bond". This is extended by CCM on request for a period of 6 months. Vide such 
parties need not execute a separate Indemnity Bond for every wagon. They can take delivery 
at all such wagons on the G.I. Bond provided relevant RR is produced in ten days. If that is 
not done a separate I/Bond has to be executed in respect of all such cases. Wagons booked to 
"Self" cannot be delivered on this General Indemnity Bond. 

OPEN DELIVERY AND ASSESSMENT DELIVERY 

Sometimes, a consignment is received at the destination station with a shortage in the 
number of package or a partial shortage of contents in some packages or in a broken or 
damaged/deteriorated condition. In such cases, the consignee may ask for verification of the 
contents or assessment of the damage with a view to recovering monetary compensation from 
the railway. He may make a request to the Station Master to this effect. He thus may not 
agree for taking normal delivery of his consignments but ask for special one through 
tendering application. These special forms of delivery are called as ‘Open Delivery’ or 
‘Assessment Delivery’, besides some others.  

S.No. Open Delivery Assessment Delivery 
1 If it is a question of verifying the 

shortages. 
If it is a question of assessing the damage or 
deterioration. 

2 A representative of the RPF is also 
associated for witnessing the 

If the assessment; of damage in a certain 
case involves technical questions with 



shortages. 

 

which the commercial authorities are not 
conversant, they may associate an 
independent technical expert in the 
proceedings 

3 The consignment is jointly surveyed, 
the affected packages are weighed and 
an account of the shortage is made out 
by comparing the contents actually 
found with those shown in the party's 
‘RR’ or ‘beejuk’. 

The damaged goods are segregated and 
arranged into different lots accordingly as 
the damage is more or less in the different 
lots and the loss value due to the damage is 
expressed in terms of percentage. 

4 Then a report is drawn up giving 
details of the joint observation and it is 
signed by representatives of the 
Railways as well as the consignee.  

Care is taken to see if the alleged damage 
had already not occurred before the goods 
were booked, as may be evident from old 
stains on the containers and remarks on the 
RR etc. 

5 Care has to be taken to see that the 
report contains a factual account of all 
relevant aspects of properly establish 
specific shortages, if any, and 
information on other aspects which 
would enable the claims office to take 
a decision as to whether the railway is 
responsible or not for payment of 
compensation. A copy of the Open 
Delivery Report is given to the 
consignee. 

Such observations are recorded in the 
Assessment Report, which is signed by 
representatives of the Railway and the 
consignee and a copy thereof is given to the 
consignee. 

 

6 It occurs due to theft or some other 
reasons causing shortage.  

It occurs due to inherent property or 
improper handling of the consignment – 
damage casued due to moister, water 
seepage, very  long transit time, breaking, 
etc.   

7 It occurs for general nature 
commodities. 

It occurs for commodities, which have less 
shelf life, perishables – fruits, vegetable, 
milk, onion, potato, and also fertilizers, 
cement, cereals, etc.   

Station Masters of larger stations are empowered to grant assessment Deliveries in 
cases where the value of the loss in a consignment is not likely to exceed Rs. 3,000/-. At 
smaller stations, the Station Masters call the Commercial Inspector of the Section who is 
vested with similar powers for this purpose. But, in case the shortage or damage is more 
extensive and is likely to exceed Rs. 3,000/- in value, the Station Master has to call a 
Commercial Officer from the Divisional Headquarters. Suitable time and date are fixed in 
advance for this purpose when the consignee is asked to attend the Open or Assessment 
Delivery. 

The open/Assessment delivery is granted without prejudice and this is mentioned on 
the report. The implications is that the report is only a factual statement about the 



consignment and it does not, in any way, establish the Railway's liability which is decided at 
a later stage in terms of the compensation if the party prefers a claim against the Railways. 

DEMURRAGE AND WHARFAGE 

At the time of delivery of consignments, the consignees have to pay the freight and 
other charges due as shown in the R.R. as well as the undercharges due, if any. In addition, 
they may have to pay charges called 'demurrage' and 'wharfage', if the time allowed for 
unloading and removal of the consignments from railway premises is exceeded. These 
charges are, therefore, in the nature of penalty to ensure quick release of the wagons and 
vacation of the railway premises after expiry of a reasonable time allowed for these purposes. 
The time so allowed is called 'free time'. 

S.No. Demurrage Wharfage 
1 It is the charge recovered from a party 

for detaining a wagon/wagons for 
loading or unloading beyond 'free 
time'.  

Wharfage is charged for non-removal of the 
goods from the railway premises after the 
free time allowed for this purpose.  

2 The ‘Free time’ permissible depend on 
factors, like different types of wagons 
and certain commodities for manual 
and mechanized loading/unloading, 
season – lean or busy, etc. 

This 'free time' extends till the closing time 
of goods shed on the day following the day 
on which they are made available for 
delivery. In some goods shed any Sundays, 
26th January, 15th August and 2nd October 
are not reckoned in calculating the free time 
i.e. these are treated as "Dies-non", i.e. if 
they fall within the "free time", then the free 
time is extended by one more day. 

 
3 Demurrage for excess detention is 

levied on entire rake. The entire group 
of wagons placed for 
loading/unloading shall be treated as 
one unit for the purpose of levy of 
demurrage charges i.e. even if one 
wagon out of the group is detained for 
loading/ unloading beyond the 
prescribed free time, demurrage will 
be leviable on all the wagons in the 
group. 

The rate at which wharfage is charged 
varies according to the importance of the 
stations.  

 



4 In case of goods sheds and railway 
sidings where the placement capacity 
is less than a rake, the free time starts 
with the placement of 1st part of the 
rake. However, intervening periods 
between the time of completion of 
loading/unloading of the 1st part and 
time of placement of 2nd part of the 
same rake for loading/unloading, is 
treated as dies-non. Demurrage for 
excess detention is levied on entire 
rake. Excess detention should be 
calculated by deducting the 
permissible free time and periods of 
dies-non from the period of total 
detention (i.e. period from the time of 
placement of 1st part to the release 
time of last wagon) of the rake. 

 

The stations are divided in three groups 
depending upon the avg. no. of rakes dealt 

between 1st Jan. and 30th April. Group I - 
More than 12 rakes / month, Group II- 
Between 7 and 12 rakes /month & Group III 
- Less than 7 rakes / month. The Free time 
for removal of goods is Group I – 12hrs. 
,Group II-15 hrs. &  Group III- 48 hrs. from 
expiry of free time for loading / unloading. 
However for live stock it is  3 hrs. from 
expiry of free time for loading / unloading. 

 

5 Demurrage charge is levied @Rs.150/- 
per 8-wheeled wagon per hour, or part 
of an hour, for detention of wagon in 
excess of the permissible free time for 
loading or unloading. 

The wharfage charges ( w.e.f.01/04/2013) 
will be levied on per hour basis uniformally 
for all types of wagons, whether 4 wheeler 
or 8 wheeler or any other type  as given 
below: 
 

 

Group I Rs.150/- per wagon per hour or part thereof 

Group II Rs.120/- per wagon per hour or part thereof 

Group III Rs.75/- per wagon per hour or part thereof 

 

REBOOKING AND DIVERSION 

Sometimes, the consignor or the consignee requests change in the destination station 
of the consignments after booking due to his own business reasons. For this two situations 
arise primarily due to time factor as when he tenders his request for such change in 
destination station, which is different from the original one mentioned in the F/Note and RR.   
Thus he makes request either for ‘Diversion’ or for ‘Rebooking’. 

The difference between Diversion and Rebooking is illustrated as below: 

  



S.No. Diversion Rebooking 
1 Diversion of a consignment is done 

when the train has not passed the 
diversion point.   

Rebooking to a different station is done 
after it is received at the original 
destination.  

2 Permissible in respect of train load 
consignments only with the approval 
of the COMs.  

The consignor or the consignee, as the case 
may be, should apply to the S.M. of the 
station at which the consignment is stored. 

3 The original RR is surrendered and 
supersessional RR is issued 

The original RR should be forwarded to the 
S.M. with an application along with a duly 
executed forwarding note, and a new R is 
issued for the new destination. 

4 The diversion is granted only if the 
consignment has not already reached 
the original destination and subject to 
the condition that if, despite efforts on 
the part of the Railway, the goods still 
happen to reach the original 
destination, the party would take 
delivery there. 

The goods are re-booked subject to the 
route being open for rebooking, and only if 
the consignment required to be rebooking, 
and only if the consignment required being 
in defective condition, the S.M. will advise 
the consignor or consignee, as the case may 
be, of the condition and weight, etc. of the 
consignment. 

5 No fresh Forwarding Note is required. On receipt of this advice from the S. M., the 
consignor or consignee should sign a fresh 
forwarding note entering thereon all the 
particulars including the remarks given by 
the S.M., as to the actual condition and 
weight of the consignment, and send it to 
the S.M. for rebooking. 

6 No demurrage and wharfage is 
involved in this case. 

All charges including demurrage and 
wharfage etc. due at the rebooking station 
are entered in the rebooking RRs as "Paid-
on-to-Pay". Where pre-payment of freight is 
compulsory, the charges are collected 
before rebooking. 

7 All goods are allowed to be diverted 
provided the new destination is open 
for receiving the consignment.  

Perishable goods and goods on which 
percentage charges on value has been paid 
are not rebooked.  

8 Diversion Fee is required to be paid. 
And, If diversion takes place, the 
difference of freight due between the 
original destination and the diverted 
point is recovered at the time of 
delivery. 

No such fee except freight for the new 
distance from the original destination to the 
new destination is required. 

9. Telescopic rates are extended to the 
party. 

No telescopic rate is extended in this case.  

 

 



DISPOSAL OF UNDELIVERED CONSIGNMENTS 

After the termination of transit, a railway administration is accountable for the consignments 
for a period of seven days as a bailee. 

TRANSIT TERMINATES 

(a) In the case of goods and animals to be unloaded by the consignees: 

If the wagon is not unloaded within the 
free time allowed  

On the expiry of such free time  

If the wagon is unloaded within free 
time allowed  

On the expiry of free time allowed for removal of 
such goods or animals from the railway premises  

In the case of goods and animals not 
required to be unloaded by consignee  

On the expiry of the free time allowed for removal 
of such goods or animals from the railway premises 

After the expiry of seven days from the termination of transit, the railway is not 
responsible for any loss destruction, damage, deterioration or non-delivery of goods, arising 
from any cause whatsoever. In the case of 'excepted' articles, that is those mentioned in the 
Second Schedule to the I.R. Act, animals, explosives and other dangerous goods, however the 
railway's responsibility ceases after the termination of transit itself, i.e. there is no bailies 
liability in respect of these articles. 

Goods still lying with the railway after the period stated above may be disposed of by 
public auction after giving a notice under the I.R. Act to the consignee or the consignor. This 
notice stipulates a period of 15 days from its receipt by the party, within which the party 
should remove the goods after paying the charges due to the railways. If the goods still 
remain undelivered, the railway can dispose them off by auction and the sale proceeds are 
adjusted towards the charges due to the railway. If any balance amount is still left with the 
railway, it can be paid to the consignee. 

In actual practice, wagonload consignments are auctioned at the destination station 
itself after giving publicity in the local newspapers unless the local area is so unimportant that 
the goods are not likely to fetch a reasonable price at the auction. In that case, the 
consignment is transferred to the nearest important station for auction. Small consignments 
are, however, not auctioned at the destination station. They are sent to the Railway's Lost 
Property Office where auctions are conducted periodically. 

PARCEL BUSINESS 

INTRODUCTION 

Parcel is another coaching business apart from Passenger business. Small 
commodities – households or of business purposes are carried in coaching stock, which is 
attached in passenger carrying trains, Mail/Exp. or Passenger. Consignments are loaded in 
SLRs, where Guard cabin is housed and in Parcel vans, popularly known as VPUs. When 
parcels are in plenty for a destination, special parcel trains are run like other coaching trains.  



Usually the parcels are loaded in SLRs in piece-meals or smalls, which are loaded and 
unloaded by Railways. However, parcels to be loaded in leased SLRs and VPUs are loaded 
and unloaded by the party, consigner/consignee or endorsee concerned. 

Unlike Freight (Goods) business, parcel business has not been smooth in Railways. It 
is not generating desired earnings, and hence losses are incurred keeping huge inputs required 
to run the business. Customers’ expectations are very high, which usually are not fulfilled. To 
streamline it, Railways has been launching Parcel Management System (PMS) like FOIS; 
however, it is not very encouraging. Though, special parcel trains and leased SLR/VPUs 
yield some good results.    

Handling parcels is similar to goods traffic; however, certain differences are there. 

STEPS IN PARCEL BOOKING 

• Execution of Forwarding Note (F/Note): Different for following -  

– Dangerous goods 

– Explosives for defense 

– Animals and general merchandise 

– General F/Note. 

 

• Examination of parcels: Done by Railways in accordance with details mentioned by 
consigner in F/Note 

• Packing of parcels: Done by consigner in accordance with required packing 
conditions prescribed by Railways.   

• Marking of parcels – Done by Railways – Parcel clerk/marker to give identity to each 
package.  

• Weighment of parcels – Done by Railways – by weight or by volume.  

• Charging of the parcels – Done as per extant rate table, scale and other conditions 
applicable.  

• Preparation of parcel way bill – Done in 4 or 5 copies – local or foreign; the copy for 
the consigner is called the Railway Receipt (RR)  

ISSUE OF PARCEL WAY BILL 

• Pre payment of charges is a must. 

• Local and foreign way bills, both have four copies, viz. Record, Way bill, Account & 
Guard copies.  

• Percentages charges collected on certain items, for motor vehicles it is compulsory. 

• Charge decided by type of service, distance and weight of parcel.  



 

PARCEL RATES 

• Minimum Distance for booking is 50 km. And minimum charge is Rs. 30/- 

• In case of news papers and magazines the minimum distance for charge is 250km and 
min. charge is Rs. 2/- 

• For distance for charge 

– First slab is 1-50 kms. 

– 10 km slabs (51 kms – 800 kms.) 

– 25 kms. Slabs ( 801 – 2050 kms) 

        _    50 kms. Slabs (2051 – 5000 kms) 

• Rates specified for each scale S, P and R separately. 

• Rates specified according to distance slabs and weight slabs of 10 Kgs.  

 

SCALES FOR PARCEL (AND LUGGAGE) BOOKING 

Scale Types of Service Types of Trains 
L All Luggage All Trains 
R Rajdhani service All Rajdhani trains 
P Premier Parcel service Notified Mail/Exp and Shatabdi Exp trains of 

all types of special Parcel trains having 
utilization > 60% 

S Standard Parcel service Ordinary passenger trains and other Mail/Exp 
trains and Shatabdi Exp trains 

 

• The Zonal Railways will notify such Mail/Express/Shatabdi trains for Premier Parcel 
Service whose utilisation of parcel space during the preceding twelve months was 
60% or more.   

• The notification will be issued by the zonal railways separately for Up and Down 
directions of the trains.  

• All special parcel trains, fruit specials to be charged at Scale-P. 

• Reserve price for leasing out Millenium Parcel trains – Scale P. 

• Newspapers and magazines at 45 % of Scale S. 

• However, Railway Board circulates a detailed list of trains by which parcels under 
different scales are booked.  

 

BULKY ARTICLES 



Bulky articles are usually not booked by weight, but by volume.  

• On BG & MG no package exceeding 1.5 quintals (150Kgs) in weight or 2m x 1.5m x 
1.25m in outside measurement is accepted except by prior arrangements.(Bulky 
articles). 

• Bulky articles can be booked with prior arrangements but charged 25% extra. 

• If Bulky articles occupy full vehicle then charged for 6 tonnes per 4 wheeler(BG) and 
4.5 tonnes on MG. 

• Parcels are charged either by weight or by measurement which ever is more ( 28 
cu.decimeter = 4Kg.)  

 

ARTICLES NOT ACCEPTED AS PARCELS 

Following articles are not accepted as parcels: 

• Uranium, Uranium concentrate, Thorium, Thorium nitrate, Thorium oxide, Heavy 
water and other Radio-active materials. 

• Offensive articles. 

• Wet skins (other than wet skins of wild animals securely packed in air-tight boxes at 
Owner’s Risk). 

• Acids and corrosive substances as provided in Red tariff are not accepted as parcels.  

 

RMC (Railway Material Consignment) is also booked in parcel. The chargeable 
freight is realized by raising debits against concerned Railway department. It is booked as 
any normal parcel; however, it is accepted in RMC Note 

CARRIAGE OF LUGGAGE 

• Passenger are allowed to carry limited luggage with them free of charge.(Free 
allowance) 

• Max.Limit (in compartment) – charged at normal rates. 

• If luggage is more than the Max. limit then to be booked in Brake van. 

• Free allowance is granted if the total weight of the luggage is within Free allowance  
+ Marginal allowance.Excess weight is charged at 1.5 times luggage rates.(Min. 
Rs.30) 

• If luggage is more than Free allowance  + Marginal allowance then excess weight 
above Free allowance to be charged at 6 times the normal luggage rates.(min. Rs.50). 

• If luggage is more than the Max. limit then no Free allowance is given and the entire 
weight of the luggage is charged at 6 times the Normal luggage rate. 



Free and Marginal Allowance 
Class Free Allowance 

(Kg) 
Marginal 
Allowance (Kg) 

Maximum quantity permitted (Kg) 
(including Free Allowance) 

AC – I 70 15 150 
AC – II, FC 50 10 100 
AC – III, CC 40 10 90 
SL 40 10 80 
II 35 10 70 
  

BOOKING OF LUGGAGE AT STARTING STATION (IN PARCEL OFFICE) 

• Passengers carrying luggage more than free allowance are required to book them well 
before the arrival of the train in the parcel office of the starting station.  

• Luggage not fully addressed in English or Hindi is not accepted for booking. 

• Luggage not securely packed will not be accepted unless a Forwarding Note is 
executed recording the defects or improper packing. 

• Luggage should be presented at least 30 mins. before the scheduled departure of the 
train. 

• Dispatch of the luggage by any particular train is not guaranteed. 

• Max. dimension 2m x 1.5m x1.25m and max. weight 150 kgs. ( In Brake-van) 

• Size of articles of luggage: I AC, FC and II AC - Luggage exceeding the size 100cm x 
60cm x 25cm is suppose to be carried in brake van. III-AC - The limit of size of 
luggage is 55cm x 45cm x 22.5cm. ACC & CC - The limit is 63cm x 37cm x 20cm.  

• However, certain articles are free and are not calculated in weighment of luggage. In 
AC I and first class – Tiffin baskets including small ice boxes, small hand bag or brief 
cases (not suit cases), walking sticks and umbrella are such free articles. In second 
class –Umbrella, Walking stick and such articles of food as may be required during 
the journey are not weighed. 

• When breaking journey: Passenger may book luggage to accompany them throughout 
or book portion of the luggage direct to station or by route covered by ticket or the 
cheapest route. Free allowance is given for the luggage booked by the same route as 
the passenger. 

ARTICLES NOT TO BE BOOKED AS LUGGAGE 

• Offensive goods: Dried blood, Dead bodies, Carcasses of Dead animals, Bones 
excluding bleached and cleaned bones, Municipal or street sweepings or refuse, 
Manures of any kind including mycellium except chemical manures, Rags other than 
oily rags, Any decayed animal or vegetable matter, Human ashes, Human skeleton, 
Parts of human body 

• Explosives, dangerous, inflammable articles 

• Bulky articles: Exceeding 280 cubic decimeters. 



• Oil, paint, ghee, grease etc.  

• Dry grass and leaves, waste paper 

• Dead poultry 

 

CLAIMS, LIABILITIES OF RAILWAYS AND RAILWAY CLAIMS 
TRIBUNAL (RCT) 

INTRODUCTION 

A Railway claim may be defined as a formal demand by the rightful claimant for 
compensation in respect of the goods or animals entrusted to the Railway Administration for 
carriage from one station to the other and that have not reached the destination in the 
condition handed over by virtue of:  

a) Complete non-delivery of the consignment. 

b) Partial delivery of the consignment. 

c) Pilferage, damage, deterioration of packages.  

d) Rotting of perishables like fruits and vegetables   

 

Claims are preferred by claimants against Railways for compensation due to any 
damage or loss, etc for their commodities or themselves while consuming the services of 
Railways as bonafide buyers. Railways is liable to compensate them due to liabilities they 
bear being a service provider. The office of Chief Claims Officer (CCO) deals with all types 
of settlement of claims including refunds in passenger business and dealings with Railway 
Claims Tribunal (RCT), different courts, Consumer Forums, etc for settling claims 
compensation cases.  

 

WHO CAN CLAIM? 

• Consignee - at the destination the rightful claimant who is entitled to compensation is 
the consignee or  

• Endorsee - endorsed consignee that is the person for whom endorsement is made in 
the Railway Receipt for delivering the same to him.  

• Consignor - Will have to produce the authority from the consignee to receive the 
claim.  

CLAIM SETTLEMENT 

Claim for compensation should be made either to - booking Railway, destination 
Railway, or the Railway on which loss, damage or partial shortage has taken place. 



Claim settlement is always done in destination railway. If claim is not filed with the 
destination Railway, it will have to be forwarded to the destination Railway. However, to 
avoid delay, claim should be filed with the destination Railway.  

Claim has to be filed either with General Manager, Chief Commercial Manager, Chief 
Claims Officer of the concerned Railway or at station goods shed or parcel office. 

Claim should be filed within 6 months from the date of booking of goods or animals 
else Claim becomes Time barred (generally not entertained). Even if the consignment has not 
arrived within 6 months from the date of booking or if goods are lying in dispute for 
assessment of damage, waiver of wharfage charges etc.The General Managers of zonal 
railways are however, empowered to settle time-barred cases at their discretion after 
satisfying themselves about the reasonableness of late filing of claims.  

A claims case which becomes three years old is termed as suit-barred and thus, no suit 
can be filed against the railways for want of relevant documents (not accompanying the 
claims notice), or for want of some clarification from the party, etc. after which the claim is 
normally repudiated. However, in some cases, the delay in settlement of claims is on account 
of the railways for want of report of the tracing inspectors, and/or for fixing of Inter-railway 
liability & Staff responsibility, etc. resulting in the case becoming suit-barred. Such cases are 
not repudiated casually as suit-barred but are decided on merit of the case. The General 
Managers of zonal railways enjoy the discretionary powers for waiver of suit-bar aspect.   

False Claims are also preferred by some persons for some ulterior motives. Under 
Section 149 of the Railways Act, 1989 if any person requiring compensation from a railway 
administration for loss, destruction, damage, deterioration or non-delivery of any 
consignment makes a claim which is false or which he knows or believes to be false or does 
not believe to be true, he shall be punishable with imprisonment for a term which may extend 
to three years, or with fine, or with both.  

ORGANISATIONAL SET UP OF CLAIMS ORGANIZATION 

Each Zonal Railway has a regular Claims Settling Office headed by a Chief Claims 
Officer to deal with claims for compensation and each officer has been assigned the 
Monetary Limit to settle claims.  

 

Authority Monetary Limit (Rs.) 
General Manager Unlimited 
CCM (PHOD/CHOD)  4,00,000/- 
CCO/CCM (HOD) 2,00,000/- (4,00,000/- for compensation claims) 
Dy CCM/CCO 60,000/- 
SCM 15,000/- 
ACM 8,000/- 
 

LIABILITIES OF RAILWAYS 

As per the Railways Act, 1989 there are three types of liabilities, which are born by 
Railways  



• Absolute liability  

• Liability as a common carrier 

• Bailee’s liability  

 

Absolute liability is applicable to passenger traffic only. All bonafide passengers are 
required to be compensated against their claims for any injury or death occurring to them. 
Two sections, 124 and 124A of the Railways Act, 1989 illustrate the details regarding this.  

• Section 124 - If a passenger suffers any injury or loss of life due to train accident Rly. 
Administration is liable to pay compensation to such passenger. The amount of the 
compensation is to be fixed by the Govt. of India.  

• Section 124 A – includes responsibility of Railways in case of untoward incidence 
(U/I) causing injury – simple or grievous.   

The Railway Board circulates a list of all loss/injury, viz. death, other injury related 
losses, etc against which amount of compensation is prescribed. Presently, in death cases 
Rs.4,00,000/- (four lakh) is to be given by the Railways to the next kin of the deceased if 
required as per the decision given by the RCT. Usually interest payment is also made as per 
the decision of the RCT for late payment, etc.    

Liability as a common carrier is dealt in Section 93 of the Railways Act, 1989. Under 
this, Railway administration shall be responsible for any loss, destruction, damage or 
deterioration in transit or non delivery of any consignment arising from any cause except –  

Act of God, Act of war, Act of public enemy, Arrest, restrain or seizure under legal 
processes, Orders of restriction imposed by central or state Govt., Act or omission or 
negligence of consignor, consignee or endorsee or the agent or the servant of the 
consignee or consignor, Inherent defect, Latent defect, and Fire, explosion or any 
unforeseen risk, etc.   

Bailee’s liability under Section 99 of the Railways Act, 1989 describes responsibility 
of Railway administration after termination of transit. Transit commences as soon as the 
Railway receipt is issued or the consignment is loaded.When consignment to be unloaded by 
the customer - 

• If Unloaded within free time the transit will terminate on the expiry of the free 
time allowed for removal of goods from the railway premise. 

• If not unloaded within free time allowed, the transit will terminate on the 
expiry of free time for unloading.  

Railway administration shall be responsible as a bailee under Section 151, 152 & 161 
of the Indian Contract Act, 1872, for the loss, destruction, damage, deterioration or non-
delivery of any consignment up to a period of seven days after the termination of transit. 
Provided that where the consignment is at owner's risk rate, the railway administration shall 
not be responsible as a bailee for such loss, destruction, damage, deterioration or non-delivery 



except on proof of negligence or misconduct on the part of the railway administration or of 
any of its servants.  

Further under Section 100 of the Railways Act, 1989,  Railway administration shall 
not be responsible for the loss, destruction, damage, deterioration or non-delivery of any 
luggage unless a railway servant has booked the luggage and given a receipt therefore and, in 
the case of luggage which is carried by the passenger in his charge, unless it is also proved 
that the loss, destruction, damage or deterioration was due to the negligence or misconduct on 
its part or on the part of any of its servants.  

Under Section 101 Railway administration shall not be responsible for any loss or 
destruction of, or injuries to, any animal carried by railway arising from fright or restiveness 
of the animal or from overloading of wagons by the consignor.  

EX-GRATIA AND INTERIM RELIEF 

Ex-Gratia Interim Relief 
• Ex-gratia relief is given by the railway 

administration soon after an accident 
normally at the rate of:  

– Rs.15,000/- in case of death;  
– Rs.5,000/- in the case of 

grievous injury, and  
– Rs.500/- for simple injury.  

• The ex-gratia is intended to meet the 
immediate expenses and is not taken 
into account at the time of final 
settlement of compensation claims.  

• No ex-gratia is given to the victims of 
unmanned level crossing.  

• However, the amount of ex-gratia to 
road users who meet an accident due 
to railways’ prima facie liability at 
manned level crossing is as follows:  

• Death - Rs.6, 000/-, Grievous Injury - 
Rs.2, 500/-Simple Injury - NIL.  

• In case of road users who are dead or 
injured at manned level crossings, 
such payments will be counted 
towards the amount of compensation 
granted by a court of law.  

• If a person who has made an 
application under Section 125 
(Claim) wants an interim relief, may 
apply to Railway administration. 

• It is always applied through RCT. 
• Interim relief paid immediately, if 

satisfied after enquiry in this regard. 
• Interim relief cannot be more than 

the compensation payable. 
• After payment –copy to be sent to 

RCT. 
• Interim relief to be taken into 

account while determining amount 
of compensation by Railway Claims 
Tribunal. 

 

 

NON RECEIVED (NR) CELL 

In order to achieve the objective of giving better after-sale service to the customers 
Indian Railways have established "Not Received Cells” (NR Cells) at Divisional & Zonal 
level. The duties of these Cells involve tracing and connecting consignments which do not 
reach the desired destination within reasonable transit-time. For even better monitoring of 
cases, an NR Cell is also working at Railway Board. An aggrieved customer can directly 
contact the NR Cell/concerned officer on phone or by E-mail. However, post-FOIS, the role 
of NR Cell has been relieved a lot.   



RAILWAY CLAIMS TRIBUNAL (RCT) 

RCTs were set up under the Railway Claims Tribunal Act, 1987. The Tribunal has 21 
benches at 18 major cities in the country. An RCT can handle cases of more than one 
Railway zone.  

The main objective of setting up of the Tribunal is to provide quicker relief and early 
payment of compensation for: 

– For death and injury in case of railway accident & untoward incident - the 
claimant has to file the claim directly before the Railway Claims Tribunal.  

– For loss, destruction, damage, deterioration, non-delivery of animal/goods 
booked by railway or for the refund of fare or freight in case the claimant is 
not satisfied with the relief provided by the railway administration.  

The Railway Claims Tribunal has the powers of a District Court and appeal against its 
decision lies in the High Court. It is not bound by procedure laid down by Code of Civil 
Procedure, 1908 but guided by principles of natural justice. 

Powers and authority of RCT are as of civil courts like: 

– Summoning any person and examining on oath. 

– Requiring of production of documents. 

– Receiving evidences on affidavits. 

– Requisitioning any public record. 

– Issuing commissions for examination of witness. 

– Reviewing its decision. 

– Dismissing an application for default or deciding ex-party.  

– Setting aside any order or dismissal or ex-party decision  

Compensation claim - Apply within 1 year of the occurrence of the 
accident/incidence. No liability in the case of collision between trains and road vehicles at 
level crossings in which railway passengers are not involved and cases of persons run over by 
the trains. However, in such cases damages can be sought under Law of Torts.  

CARRIAGE OF RAILWAY MATERIALS AND STORES   

A list of articles of railway materials, stores, publications, etc., which are carried free, 
appears in the I.R.C.A. Goods and Coaching tariffs. In such cases, free to-pay invoices/way 
bills should be issued. 

AUTHORITY FOR DESPATCH 

The rates for railway materials and stores booked by a goods train apply subject to the 
condition that the materials, stores, etc. are for the use of an Indian Government Railways, 



consigned by and to officials of these railways in their official capacity and are authorised 
and accompanied by a railway material consignment note. 

RAILWAY MATERIAL CONSIGNMENT (RMC) NOTE 

Railway materials and stores tendered for despatch by goods trains should be 
accompanied by a Railway Material Consignment Note in Form Com. R/I Rev. Similar to 
Forwarding Notes (F/Notes) these forms are machine numbered and supplied to the officials 
authorised to issue the same, in sets of three foils, bound in books, to be written by carbon 
process. The first foil is the record foil to be retained by the issuing official, the second is the 
station foil to serve as an authority under which the consignment is booked and will be 
retained at the forwarding station, and the third will be the Accounts Office foil meant for the 
Traffic Accounts Office of the forwarding railway. The foils mark 'station' and 'Accounts 
office' will both be tendered by the department concerned at the booking station along with 
the materials to be consigned. 

LIST OF OFFICIALS AUTHORIZED TO ISSUE THE RAILWAY MATERIAL 
CONSIGNMENT NOTES 

A list of officials authorized to issue the railway material consignment notes will be 
supplied by each railway administration to its station staff and the Traffic Accounts office. 

USE OF RAILWAY MATERIAL CONSIGNMENT NOTE 

The RMC Note should be used only for the carriage by goods train of railway 
materials and stores of Indian Government Railways, consigned by and to officials of such 
railways in their official capacity for construction, revenue of stock purposes, both in local 
and through bookings. The use of these consignment notes is not permitted in the case of 
stores sold or consigned to non-Government railways, other Government Department (not 
forming part of the railway system) or to outsiders. Such consignments should be dealt with 
under the ordinary rules and booked on forms used for public traffic. Similarly, stores or 
materials supplied by contractors are not to be booked on the form. 

MATERIAL REQUIRED TO BE SENT TO CONTRACTORS FOR USE ON 
RAILWAY WORKS 

When railway material is required to be sent to contractors for use on railway works 
under construction by them, it should be booked to the railway official in charge of those 
works, by whom the material will be handed over to the contractor concerned; in no 
circumstances should such materials be booked direct to the contractor under Form Com. R-1 
(rev). 

USE OF RMC FOR SPECIAL TRAINS LIKE BALLAST TRAINS 

The use of RMC Notes is also not permitted in the case of special trains including 
ballast trains. The charges for such trains, which will be ordered to run on receipt of 
instructions form the Divisional Officer, will be adjusted through monthly or fortnightly 



statement to be prepared by Divisional Office and submitted to the Traffic Accounts Office, 
vide para 1759-E. 

ACCEPTANCE OF RAILWAY MATERIAL CONSIGNMENT NOTES 

(a) Before a RMC Note is accepted as an authority for booking railway materials and stores, 
it should be seen that - 

1. It is tendered in the printed form and all the particulars required to be filled in it are 
clearly and legibly entered, the number, actual weight and description, etc., of each of 
the different kinds of materials being clearly specified:  

2. The head of account chargeable (e.g. A. 2601, Cap. 6910, etc) has been distinctly 
indicated in the column headed "Allocation".  

3. All the foils are written by carbon process, in one operation;  
4. It is signed by the official authorized to issue the same; and  
5. It bears the stamp of the office of issue.  

(b) Railway material consignment notes which are incomplete in any respect should not be 
accepted by the booking station and should be returned to the consignor for completion, 
stating reasons for non-acceptance. 

MARKETING, LABELLING, WEIGHTMENT, ETC. OF RAILWAY MATERIALS 
AND STORES 

Rules for marketing, labelling, weightment etc. of railway materials and stores are the 
same as for consignments tendered by the public. 

INDENTING AND SUPPLY OF WAGONS FOR LOADING RAILWAY 
MATERIALS AND STORES 

In the case of consignments in full wagon loads, a written requisition, indicating the 
number and description of wagons or other vehicles required together with a RMC Note, will 
be sent by the official indenting the wagons to the Station Master or Goods Clerk concerned. 
On receipt of the wagon, the official concerned should be promptly informed of the 
availability of the wagon so that no delay takes place in loading the same. Non-receipt of 
such intimation, however, will not absolve the consignor of his responsibility to load the 
wagon within the prescribed free time. 

EXAMINATION OF RAILWAY MATERIALS AND STORES TENDERED FOR 
DESPATCH 

All consignments of railway materials and stores tendered for despatch must be 
carefully examined by the station staff, and it should be seen that suitable remarks regarding 
defective packing or defective condition of the consignment are recorded by the consignor on 
the relevant RMC Note. 

ISSUE OF INVOICES FOR RAILWAY MATERIALS AND STORES 



(a) After the above preliminary examination has been carried out, invoices should be 
prepared on the basis of information contained in the relevant RMC Notes. The invoices for 
railway material and stores are printed on a different colour of paper and in a different form 
from that used for public traffic; these are in three or four foils according to the traffic 
involved - local or through. These forms are machine numbered and should be treated as 
money value books for indent receipt, custody, issue, etc. These invoices should be used 
exclusively for consignments booked on railway material consignment notes. 

(b) Full particulars of the materials booked giving the number, actual weight and description 
of materials booked and the number of wagons used in the case of wagon loads should be 
shown on all the foils of the invoice. Remarks regarding defective condition or defective 
packing of the consignment should also be shown on all foils of the invoice. The route, the 
chargeable total distance (as well as the chargeable distance over each railway in the case of 
through traffic), the rate chargeable and freight charges should be shown by the booking 
station on all invoices. 

(c) Debits will be raised by the Traffic Accounts Office against the departments concerned 
for the freight charges due. The detailed heads of accounts e.g. A. 2501, B.3601, E.3801, etc. 
together with details of Department and Division against whom debit will have to be 
preferred should, therefore, be clearly shown in the invoice to facilitate correct adjustment of 
charges in the Traffic Accounts Office. 

LOADING AND UNLOADING OF RAILWAY MATERIALS AND STORES 

(a) Loading and unloading of railway materials and stores will be done by the consignors and 
consignees respectively, in accordance with the rules laid down for public traffic in the 
I.R.C.A. Tariffs. 

(b) Exceptional circumstances may arise in which the loading/unloading required to be done 
by the consignor/consignee is arranged by the station staff through the handling contractor. In 
such cases, the Station Master should obtain a certificate from the consignor/consignee to the 
effect that the loading/unloading was not done by his Department clearly indicating the 
"Department", "Division" and the 'Head of account' to be debited. A separate handling bill 
supported by the above certificate should be submitted to the Traffic Accounts Office for 
arranging payment to the handling contractor and debiting the same to the Department and 
Head of account shown in the certificate. 

BOOKING OF RAILWAY MATERIALS AND STORES BY PASSENGER/PARCEL 
TRAINS 

(a) Railway materials and stores may be accepted for booking by passenger/parcel trains 
subject to the weight not exceeding two quintals. 

(b) Railway materials and stores booked by passenger/parcel trains should be treated as 
ordinary public traffic and accounted for as such, the freight and other charges being 
collected through credit notes at the time of booking or delivery, as the case may be. 

RATES FOR RAILWAY MATERIALS AND STORES BY GOODS TRAINS 



(a) Railway materials and stores for construction, revenue or stock purposes, excluding those 
mentioned in (c) below are charged at the following rates, at owner's risk, both in local and 
through bookings, when carried by goods trains. The Railway Risk rates are 20 per cent 
higher than the owner's risk rates : 

(i) For traffic in wagon loads (i.e. in minimum   : Per 4 -wheeled wagon per 
loads of 90 quintals per consignment)                      kilometre 

All gauges        :  Rs. 1.37 

Note : (i) The basis of charges will be the number of wagons used at the starting station. (ii) 
6-wheeled and bogie wagons will be charged as for 1 ½ and two 4-wheeled wagons 
respectively. 

(b) The above rates also apply to materials for railway surveys and store belonging to the 
railway Catering Department. 

(c) Coal, coal shale, coke, lignite, patent fuel, dangerous goods, specie and bullion are 
charged at a different tariff. 

CHARGES FOR PRIVATE AND RAILWAY SIDINGS 

A standard siding charge of Rs.18/- per 4-wheeled wagon is levied on railway 
materials and stores, booked to or from private and railway sidings at rates applicable to 
railway materials and stores. 

DELIVERY OF RAILWAY MATERIALS AND STORES 

Separate goods delivery books should be maintained for railway materials and stores. 
The freight charges, which will be entered in the delivery books as in the case of public 
traffic, will not be collected from the consignee letters 'R.M.C.' being written in the 'amount' 
column in the goods cash book against the relevant progressive number of delivery. The 
railway receipt will be collected and the signature of the consignee or his authorized agent 
obtained in the goods delivery book as in the case of public traffic. 

WHARFAGE/DEMURRAGE CHARGES 

Wharfage/ demurrage charges will be recovered as in the case of public traffic; the 
charges accrued being paid by the Departments concerned by Credit Notes. These amounts 
will be accounted for by the stations in the wharfage/demurrage returns and balance sheets, 
but shown separately from that accrued on public traffic. 

Note: The figures and data pertaining to all aforesaid details are subject to change under 
notifications/circulars issued from the Railway Board from time to time. Therefore, readers 
are advised to go through the latest information available issued from the Board or available 
in the Railways official website, www.indianrailways.gov.in and www.indianrail.gov.in.  For 
ready reference, readers may also see ‘Trains at a Glance, for certain subject topics.  

********** 



 

Annexure – I  

A sample copy of Manual Railway Receipt (RR) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Annexure – II 

A sample copy of Electronic Railway Receipt (RR) issued  

 

 

 

 

 

 



 

 

 

प्र न  कोश Question Bank 

िवषय Subject: वािण य  Commercial 

Course: Group A Foundation Program 

Type of Question: ि वज़  या व तुिन ठ  Quiz or Objective (1 or 2 marks each) 

 

 Q1. िन निलिखत  का पूरा नाम िलख. Write the full forms of the following:  

 

डीटीसी (जी) DTC (G), टीडीआर TDR, एनटीईएस NTES, टीएमएस TMS, आइवीआरएस IVRS, 
पीसीटी PCT, पीआरएस PRS, सीसीओ CCO, एमएसटी MST, टीटीई TTE, आरसीटी RCT, 
आरएमसी RMC, जेटीबीएस JTBS, जीटीबीएस GTBS, आरटीएसए RTSA, पीएनआर PNR, 
एनआरयूसीसी NRUCC, ज़ेडआरयूसीसी ZRUCC, डीआरयूसीसी DRUCC, एसआरयूसीसी 
SRUCC, टीएजी TAG, एलपीओ LPO, ईएफटी EFT, बीपीटी BPT, ईडीआर EDR, ईडी (सी व 

आईएस) ED (C&IS), आईआरसीए IRCA, सीटीटीआई CTTI, सीआरएस CRS, यूटीएस UTS, 
आईआरसीटीसी IRCTC, एवीएम AVM, सीसीटीवी CCTV, एफओआईएस FOIS, ड यूआरएफ  

WRF, आरआर RR, एनजी NG, पीआरओ PRO, एचएसटी HST, वायएसटी YST, सीजेटी CJT  

Q2. State True (T) or False (F) against the following statements:  

(a) The highest official of Commercial department is Additional Member (Commercial).  

(b) Rates branch deals with distribution of Time Tables to all stations.  

(c) CPRO is necessarily a Commercial officer.  

(d) Permissible loading capacity of a compartment of a conventional air brake M/E coach 
SLR is 8 tones. 

(e) Military Tariff is related with concessions given to Military personnel to carry their 
household items through Railways. 

(f) Remittance of station earning is primarily the job of Accounts department. 

(g) Under PRS system, a station Master or an ASM cannot book tickets to passengers. 

(h) Red Tariff is published specially by the Railway Board. 



(i) Supplementary charge is collected from passengers for travel by certain super fast 
Mail/Exp trains. 

(j) The term Fare includes basic fare, supplementary charge and reservation fee. 

(k) No refund of fare in respect of lost or misplaced ticket is granted. 

(l) Under certain circumstances, TDR can be issued to a passenger without surrendering the 
ticket. 

(m) Foreign Railway RRs are issued for consignments being sent to stations beyond divisional 
territories.  

(n)  Red Tariff is given the highest priority as Priority A traffic. 

(o) For booking motor cycle in parcel, packing of the same is done by the consignee 
concerned.  

(p) With installation of in-motion weigh bridges, weight is no more the factor for freight 
calculation.  

(q) At stations, unloading of goods consignment is supervised by the Station Master.  

(r) Under UTS, passenger booking offices are open round the clock. 

(s) Waitlisted passengers can board the train under approval of the Station Manager on duty.  

(t) The authority for framing Commercial Rules is vested in the IRCA. 

(u) The Railway Act was passed in the year 1889. 

(v) Refund is usually not made after the departure of the train running on time. 

(w) Conventional PRS ticket is issued to the passenger under I-Ticketing. 

(x) RTSA personnel can also book E-Tickets under approval of CCM. 

(y) Tatkal tickets are also issued against concession.  

(z) Dogs can be carried in AC first compartments. 

 

Type of Question: Difference between (3 to 5 marks each) 

 

Q1. Write difference between: 

 

(i) Rebooking and Diversion 

(ii) Open and Assessment Delivery 

(iii)Demurrage and Wharfage 

(iv) Railway Risk and Owners Risk 



(v) Undercharges and Overcharges 

(vi) Labeling and Marking 

(vii) EFT and BPT 

(viii) Consignor and Consignee 

(ix) Paid and To Pay 

(x) E-Ticketing and I-Ticketing 

(xi) Rake Load and Wagon Load 

(xii) Rating and Routing 

(xiii) Wait-listed and RAC Passengers 

(xiv) Lean season and Busy season 

(xv) Fare and Freight 

(xvi) Clear RR and Qualified RR 

(xvii) RMC and Stores 

(xviii) TDR and EDR 

(xix) Indrail Pass and CJT 

(xx) Ex-gratia Payment and Interim Payment 

(xxi) Time-barred and Suite-barred Claim cases 

(xxii) Claim Prevention and Claim Settlement 

(xxiii) Claims and Refund 

(xxiv) Consignee and Endorsee 

(xxv) PMS and TMS 

 

Type of Question: Short Notes or Definition (2 to 4 marks each) 

 

Q1. Write short notes on the following: 

 

(i) E-Payment 

(ii) RMC  

(iii)N.R. Cell 



(iv) Non-issued Ticket 

(v) Break Journey 

(vi) Platform Ticket 

(vii) Supplementary Charge 

(viii) Clerkage charge 

(ix) Cloak Room 

(x) Lost Property Office 

(xi) Minimum distance for charge 

(xii) Forwarding Note 

(xiii) Railway Receipt 

(xiv) D.D. Message 

(xv) Said to contain RR 

(xvi) I Bond Delivery 

(xvii) Wagon Registration Fee 

(xviii) Free time 

(xix) Working hours 

(xx) Business hours 

(xxi) Outstanding at station 

(xxii) Claims prevention 

(xxiii) In-motion Weighbridge 

(xxiv) Unconnected consignment 

(xxv) Refund 

(xxvi) E-Ticketing 

(xxvii) I-Ticketing 

(xxviii)FOIS 

(xxix) TMS 

(xxx) E-Payment 

(xxxi) Railway Claims Tribunal (RCT) 

(xxxii) IRCTC 



(xxxiii)Railway Rates Tribunal (RRT) 

(xxxiv) Indian Railway Conference Association (IRCA) 

(xxxv) Monthly Season Ticket (MST) 

(xxxvi) Railway Sidings 

(xxxvii) Unreserved Ticketing System (UTS) 

(xxxviii) Ticket Deposit Receipt (TDR) 

(xxxix) Money Value Book 

(xl) Red Tariff 

(xli) Military Tariff 

(xlii) Dangerous and Explosive consignments 

(xliii) Soldiers Ticket 

(xliv) Military Warrants 

(xlv) Indrail Pass 

(xlvi) Izzat scheme 

(xlvii) Distance Table 

(xlviii) RTSA 

(xlix) Tatkal scheme 

(l) Passenger Amenities 

(li) Leasing of SLR 

(lii)Declaration of Personal cash by Commercial staff 

(liii) Scales of Parcel Booking 

(liv) Ex-gratia Payment 

(lv) Interim Relief 

(lvi) Emergency Quota 

(lvii) Two point Rake 

(lviii) Refund of E-Tickets 

(lix) Booking through Mobile Phone 

 

Type of Question: Subjective or Descriptive (5 to 6 marks each) 



 

1. ई-िटकेिटंग के क्या फायदे ह? भारतीय रेल म इसका क्या भिव य है? What are advantages of 

E-Ticketing? What is the future of it on the Indian Railways? 

2. कोिचगं िरफंड होने के कारण  को िलख. करने हेत ुरेलवे क्या  कर सकती इसे रोकने तथा कम .है? Write the 

reasons of Coaching refunds. How can Railways prevent and minimize these?  

3. पासर्ल बुिकंग की िविध को िलख. इसम रेलकमीर् वारा ली जाने वाली एहितयात के िवषय म िलख.   

Write the procedure of booking a parcel consignment? What precautions should a 
railwayman take in doing his part of job? 

4. भारतीय रेलवे म माल बुिकंग की प्रिक्रया  को िलख. इसम ली जाने वाली सावधािनय  के िवषय म भी िलख. 

Write the procedure of booking of Goods Traffic in Railways. Also write precautions to be 
taken in this regard. 

5. वािण य िवभाग के मुख्य कायर् क्या ह? भारतीय रेल म इनकी दरूगामी भिूमका के िवषय म िलख.  

Write the main functions of Commercial department. What is its future role in Indian 
Railways?  

6. आईआरसीए प्रकाशन सिहत वािण य िवभाग के िविभ न ‘बुक्स ऑफ िरफेरस’ के बारे म िलखते हुए 
इनकी मह ता पर प्रकाश डािलए.  Write the various book of reference, including IRCA 

Publications, of Commercial department and mention their relevance? 

7. दावा िन तारण की िविध को िलख. रेल यूज़र के दाव  को कैसे रोका अथवा कम िकया जा सकता है? 
What is the procedure of claims settlement? How to prevent or minimize claims 
preferred by rail users?  

8. दावा िन तारण रेल का एक मह वपूणर् के्षत्र है. इस िदशा म क्या कदम उठाए जा सकत ेह? 
Claims prevention is an important area in Railways. What steps can be taken towards 
it? 

9. यटूीएस क्या  है ? भारतीय रेल म यटूीएस के िवशेष फायद  को िलख, तथ◌ा इनम सुधार हेत ुसुझाव द. What is 

UTS? Write specific advantages of UTS in the Indian Railways, and suggest improvements 
on it.  

10. फॉरवािडर्ंग  नोट क्या  है ? इसे कैसे स पािदत  िकया जाता है, तथा एक रेलकमीर्  को इसम क्या  सावधािनयां 
तथा एहितयात बरतने चािहये ? What is Forwarding Note? How is it executed, and what care and 

precautions a Railwayman should take while doing so? 

11. िकसी भी परेषण (कनसाइ मट ) का भाड़ा िनधार्रण िकन कारक  पर िनभर्र करता है? साथ ही, ऑनसर् 
िर क रेट तथा रेलवे िर क रेट के बारे म भी िलख◌े◌ं.  What are the factors on which freight 

chargeable for a consignment depends? Also, write about Owner’s Risk rate (OR rate) and 
Railway Risk rate (RR rate). 

12. प्रतीक्षरत  याित्रय  के िलये भारतीय रेलवे को क्या  कदम उठाने चािहए ? What is RAC? What steps 

the Indian Railways should take to handle the waitlisted passengers? 



13. रेलगाड़ी म वातानुकूिलत यात्रा  हेत ुिकतनी ेिणयां  होती ह ? आज के िदन  म इनम सुधार हेत ुक्या  करने 

चािहए ? What are the different classes of AC accommodation in trains? How to improve these 

services in today’s time for quality service delivery? 

14. रेल याित्रय  के िलए पिरचर की क्या  सुिवधाएं ह ? What are the facilities of attendants provided for 

Railway Passengers?  

15. िबना िटिकट यात्रा  के क्या  कारण ह ? रेलवे को इसे रोकने हेत ुक्या  कदम उठाने चािहये ? What are the 

reasons for ticketless travelling? What should Railways do to check it? 

16. भारतीय रेल म त काल  िटकट बुिकंग कीम  के िवषय म िलख. इसे और समदृ्ध  करने हेत ुक्या  कदम उठने 

चािहए. Write about the ‘Tatkal’ scheme of ticket booking on the Indian Railways. 

What steps should Railways take to improve it? 

17. भारतीय रेल म यात्री  आरक्षण  सेवा की िविश टताओं  को िलख. इसम सुधार के क्षेत्र  को बतात ेहुए 

स भािवत  कुकृ य  के िनवारण हेत ुप्रयास  के िवषय म िलख.   Indicate the strengths of PRS on 

the Indian Railways. What are the areas of improvements, and what efforts to be made 
to avoid malpractices?  

18. रेल म पासर्ल और लगेज बुिकंग के िविभ न केल क्या क्या ह? िवपणन के ि टकोण से इनकी 
क्या मह ता है? What are the various scales for luggage and parcel booking in 

Railways? Write their importance from marketing point of view.  

19. ग्राहक  की िशकायत कैसे उ प न होती ह? रेल को इससे िनबटने अथवा रोकने म क्या उपाय करने 
चािहए? How complaints and grievances of customers generate? What measures should 

be taken by Railways to handle and also to prevent them?   

 

********** 
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CHAPTER 2 

BASICS OF ELECTRICAL ENGINEERING 

 
2.1 Electricity  
 Electricity refers to presence & flow of electric charge.  Flow of electric 
charge per unit time is known as electric current and it is measured in ‘AMPERE’ 
(NAMED AFTER FRENCH SCIENTIST ANDRE-MARIE AMPERE[1775-1836]).  
Influence produced by electric charge on other charges in its vicinity is known as 
electric field. Capacity of electric field to do work on an electric charge is known 
as electric potential measured in ‘volt’ unit. POTENTIAL DIFFERENCE is WORK 
DONE TO MOVE A UNIT CHARGE FROM ONE POINT TO ANOTHER POINT. 
[V=W/Q,  1 VOLT= 1 JOULE/1 COLOUMB] and is measured in  VOLT [NAMED 
AFTER A.VOLTA-ITALIAN PHYSICIST(1745-1827) 
  

2.2 Electric Energy  
 It is the rate of 
work done in 
specific time. Its 
unit is Kilowatt hour 
(KWH).  While 



power is the rate of 
doing work, energy 
is the  capacity for 
doing work.   

 
DC (Direct Current):  Means direct current or in other terms unidirectional 
current which flows in a electric circuit without altering the polarity with respect to 
time. 
 
 
 
Voltage/ 
Current 

 
 

Time 

 
AC (Alternating current) :   This current in electric circuit changes its 
polarity as well as magnitude with respect to time. The wave form is in sinusoidal 
form with respect to time from 0 to  360º and is called one cycle. The time taken 
to complete one cycle is denoted as `t` and is called time period. and no. of 
cycles completed by alternating current in one second is known as  frequency i.e. 
1/t. Normally frequency in India is 50 Hz. 

 
 
 
 
Voltage/ 
Current 
 
 
 



                                         Time 
 

2.3 Single phase    
 Generation of alternating current or voltage by a single rotating coil in a 
magnetic field is known as single phase. Phase value of this quantity generated 
depends on no. of turns of the coil, strength of the field and the speed at which 
the coil or magnetic field rotates. Power generated in single phase is VI COS Ø 
where Ø is the angle difference between voltage and current wave form. Normal 
voltage level is 230 V,1 Ø,50 Hz.. 
 
Three Phase:    Generation of alternating current or voltage by three rotating 
coils in a magnetic field at 120 electrical degrees apart from each other is know 
as three phase. Power generated in three phase circuit is √3 VI COS Ø. Normal 
voltage is 440 V,3 Ø,50 Hz. 
 
2.4 Power factors   
 Power factor is the ratio of the true power to apparent power and is 
denoted as COS Ø. In a DC circuit, power is the product of voltage and current 
(VI). But in AC circuit, this will only hold good if load is purely resistive, such as 
electric heater or a lighting lamp load. The above formula will not hold good if the 
load is inductive and/or capacitive.   In such cases by multiplying V and I, we get 
apparent power which is expressed in volt amp or KVA. To convert this in to true 
power which is expressed in watt or kilowatt, we multiply the apparent power by 
power factor. (P= VI COS Ø). 
 
In an electrical system, a load with low factor draws more current than a load with 
high power factor for the same amount of power.  Effect of low power factor is 
that the generator capacity in the power house is inefficiently utilized, voltage 
regulation will be poor and system losses and energy bill will be higher.  
 
Causes of low power factor are the presence of high inductive loads e.g. large 
number of induction motors working lightly loaded. 
 
 
   Current 
 
     

Voltage 
   

Power factor = Cos  
 
 Methods of improving the power factor are :  
 

a) Using induction motors which are designed to operate at or near 
unity power factor.  



b)  Installation of synchronous condenser or synchronous induction 
motors especially designed to operate with over excited field.  

c)  Taking care while ordering for new induction motors to ensure 
that they will not work  too lightly loaded while in service.  

d) Installing a static condenser (Capacitor Bank) which is the very 
common  method for improving the power factor. 

 
 
2.5 Ohm’s Law  
It shows the relationship between voltage (V), current (I) and Resistance (R).  It 
states that current (Ampere) through a conductor between two points is directly 
proportional to the voltage difference (Volt)  across the points and inversely 
proportional to the resistance between them.  (I= V/R).It is measured in OHM. 
(NAMED AFTER G.S.OHM(1787-1854)-GERMAN PHYSICIST IN 1827 ). 
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CHAPTER 3 

 
ELECTRICAL GENERAL SERVICES 

 
 

3.1 Wings of Electrical General Services    
 Electrical General Services department consists of three wings namely 
Electrical power maintenance, Train lighting and Air conditioning & refrigeration. 
The activities of these wings are as under: 
 
1. Electrical Power Maintenance-   It deals with : 

 Repair and maintenance to existing power installations for 
service buildings   and staff quarters. 

 Repair and maintenance to existing water pumping installations 
for service buildings and staff quarters. 

 
2. Train Lighting- It deals with the repair and maintenance to train lighting 

equipment and accessories  
3. Air-conditioning & Refrigeration- It deals with repair and maintenance to 

stationary refrigeration/ AC equipments and Air Conditioned coaches. 
 
Organization: In general services department,  the organization setup is as 
under. 
 

  
      CEE  (Principal) 

 
       CESE/CEGE  

 

At 
HQ 

level 



 
     Sr. DEE/General  

 
      DEE(Power) 

 
      AEE(Power) 

 
      SSE(Power) 

 
      SE(Power) 

 
        JE(I & II) 

 
       Artisan staff. 

 
 
 
 
 
 

At Divisonal level 

 
 Electrical Power is availed from local electricity board at 11kv/33kv volts 
which is stepped down to 440 volts and 230 volts for feeding three phase and 
single phase supply (at Sub-stations) to various types of loads. 
 

3.2  Illumination on Railway Stations 
 

Category of Stations : For illumination purpose, the stations have been 
divided in three categories i.e. A, B & C, based on the location of the station. 

 
A -   Stations at Zonal Railway HQ and State Capital 
B -   Stations at Railway Divl. HQ and State Distt. HQ 
C -   Other small stations 

 
Recommended Illumination Level: 
 
The recommended illumination level for various station areas is as under: 
 

Sr No Area Recommended Lux 
level for category A, B 

& C stations 
1. Station circulating area 50 / 30/ 20 
 Out door car parking  20 /20 / 20 

2. Station Concourse area 100 / 100 / 100 
3. Booking office, Reservation office and 

Enquiry office. 
200 above counter and 
100 in remaining area. 

4. Parcel and Luggage office counter 150 / 150 / 150 
5. Platforms covered open area 50 / 30 / 20 
 Open area - 

6. Waiting Halls and rooms. 100 / 100 / 100 
7. Retiring room 100 / 100 / 100 
8. Restaurant and kitchens   



 Restaurant 150 / 150 / 150 
 Kitchen 100 / 100 / 100 
 Store. 100 / 100 / 100 

9. Foot over bridge 50 / 30 / 20 
10 Other service building in side railway station 

area 
200 for SM office. 

 

Type Of Luminaries: In general, the recommended 
types of luminaries are as under- 

 At covered platforms under category A and B in general, 70 Watt LPSV 
lamps luminarie of low bay type are provided,- while in case of 
category C station, lights fitting of 36-Watt thin fluorescent tube are 
provided.  

 For open platforms, foot over bridge  for category A and B stations,  
integral street light luminare with HPSV lamps are provided. For 
category C stations ,fitting recommended is 1 X 36 Watt thin florescent 
tube. 

 For booking, reservation enquiry, telegraph office and office of Station 
Master, ASM, retiring room at category A and B stations the light 
system should be provided commercial and decorative fluorescent 
luminare with a mirror optics reflector of either 2 X 36 Watt thin tube or 
1 X 36 Watt. For category C stations  florescent luminare of either 1 X 
36 Watt or 2 X 36 Watt thin tube should be provided. 

 Lighting system in station approaches, car parks, circulating area, 
through passage, sectional carriage siding at category A and B 
stations should be provided with integral street light luminare with 70 
Watt or 150 Watt HPSV lamps. For category C station this area should 
be provided with florescent out door street light type luminare with 1 X 
36 Watt or 2 X 36 Watt thin tubes.  

 
As per the latest recommendations, Metal halide lamps are to be used 

in lieu of Sodium Vapour lamps to enhance the comfort level of public.  Selection 
of these luminaries and lamps for covered area and platforms directives are as 
under: 
 

SN AREA TYPE OF LUMINARIES 
1 For indoor area upto 4 mtrs 

mounting height 
Low  maintenance FL tube street light 
and  high efficiency electronic ballast 

2 Indoor area with 4 mtrs to 5 
mtrs mounting height 

Low Bay luminare florescent lamp 
with ballast with the down rod 
suspension 

3 For Indoor area with the 
mounting height 5 to 8 mtrs 

Medium Bay luminare with 150 Watt / 
250 Watt metal halide lamp 

4 For Indoor area with 8 to 10 
mtrs mounting height 

High Bay luminare with 250 / 400 
Watt metal  halide lamp 



5 For more than 10 mtrs 
mounting height 

High Bay luminare with 400 Watt 
metal halide lamp. 
 

Fannage: The general guidelines for providing fans are as under- 
 

 One fan should be provided in the centre of two supporting column. 
 For platforms having width 6 to9 mtrs, one row of fans should be 

provided. 
 For platforms with more than 9 mtrs width fans should be provided in 

two rows. 
 Fans should be provided away from drain pipes to avoid rain water 

dripping on them. 
 The installations of light and fans should be so decided that 

stroboscopic effect is avoided. 
 

3.3  Categories Of Stations For Provision Of Passenger Amenities  
 

Category Criteria. 
A1 Non-suburban stations with an annual        passenger 

earnings of  more than Rs. 50 Crore 
A Non suburban stations with annual passenger earning of Rs.6 

crores and upto Rs. 50 Crores. 
i)Non suburban stations with annual passenger earning of Rs.3 
crores to 6 crores. 

B 

ii)Stations of Tourist important and  important junction stations. 
C All Suburban stations. 
D Non-suburban stations with a passenger earnings between 1 crore 

to 3 corers. 
E Non suburban stations with a passenger earning less than 1 crore 
F Halts. 

 
Recommended Level Of Amenities : 
 

The recommended levels of various passenger electrical amenities to be 
provided at various categories of stations are as follows: 
 

Amenities Station Category 
 A1 A B C D E F 
Lighting Yes Yes Yes Yes Yes Yes Yes* 
Fans Yes Yes Yes Yes Yes Yes - 
Water Cooler Yes Yes Yes Yes - - - 
AC VIP lounge Yes - - - - - - 

*-Where train stops in night . 
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CHAPTER 4 
 

TRAIN LIGHTING  
 

4.1  Background 
 Initially, the lighting in trains was done using candles, oil and later on by 
gas lighting. To prevent the fire accidents, electric lighting was introduced by 
using stationary batteries. Train Lighting by electricity on Indian Railways was 

introduced in 1897. 24V DC train lighting system was in practice on Indian 
Railways till 1998. Subsequently, 110 V DC TL system was introduced on 

Railways. Now as a policy, Railway have switched over to 110 V DC  system 
from 24 V DC. 

 
4.2  Advantage Of 110 V DC Train Lighting System Over 24 V DC: 

 
 The comparative advantages of 110 VDC TL system over earlier 24 V DC 
are as under : 
 

 24 V DC System  110 V DC System 
1. Higher weight per KW output - Lesser weight per KW output 
2. Live working is possible - Not possible due to 110 V resulting 

in less chances of Theft  
3. Not possible to cater for 

additional load 
- Additional load is possible 

4. Current is higher, hence cable 
connections etc. will be of higher 
size. 

- Current will be lesser, hence cable 
connections will be smaller in size. 

5. Illumination level is less - Illumination level is better. 
6. Maintenance is more - Maintenance comparatively is less.

 
4.3  Types of Train Lighting Systems 
 

 The various types of train lighting system are as under- 
 

       i) Self Generating System 
 

  a) TL system with 24 V DC Dynamo – now phased out.  
  b) TL system with the 110 V DC brushless Alternator. 

 

       ii)Mid-On Generation System 
 

      iii) End-On Generation System 
 
4.3.1. Self Generating System of Train Lighting : Due to failures and 
limitations of 24 V DC system, these days 110 V DC system with brushless 
alternator system is in practice. Details of this system are described as under. 
 



 Under slung alternator of 4.5 Kw, 37.5 Amp is driven by V-belts through 
axle and alternator pullies. Alternator generates 3 phase AC voltage of 97 V 
which is rectified and regulated through rectifier and regulator unit (RRU). Out put 
of this alternator is given to electrical load through junction box. One battery set 
consisting 56 cells, 120 Amp-hour capacity is in parallel with the alternator and 
feeds electrical loads when the alternator is not generating. For charging this 
battery, there is provision for battery charging terminal on the under frame of the 
coach. Fuses are provided for safety against excessive current for each 
component.  At a junction box, rotary switches and MCBs are provided to switch 
ON and OFF power supply to light/fan and emergency feeding terminals (EFT). 
Emergency feeding terminals give electrical power supply to adjoining coach in 
emergency through temporary connections (TC). The details are shown in 
Figure 1. 
 

F a n
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Fig. 1: Self Generating Train Lighting System 

 
 
4.3.2. Mid-on Generation :   Self generating train lighting system adopted 
on Indian Railways assumes a generation to non-generation ratio of 2. This 
system is therefore not recommended for slow moving branch line services 
where generation to non-generation is generally less than 2. For such services 
mid-on generation system has been used. 
 

 The maximum Nos. of coaches in a rake  on MOG system is limited to 6 
coaches on either side of power car for limiting voltage drop in main feeder. Mid-
on generation system provides a power car in the middle of the rake. The power 
car is equipped with Diesel Generator set generating power of 415 V three phase 
50 Hz. Each power car is equipped with 2 generating sets of  30 KVA alternator, 
each capable of taking full load of the rake. Out of two DG sets, one will be 100% 
standby. A fixed ratio 415 V/ 110 V three phase step down transformer is 
provided for feeding 110V three phase power to each coach through inter 
vehicular coupler for  lights and fans. 
 
4.3.3. End-on generation :  The under-frame power generating system is 
not capable of meeting large electrical load of Deluxe trains such as Rajdhani 



and Shatabdi Exp. It is also not possible to increase the size of generator due to 
safety consideration and space constraints. These troubles can be overcome by 
employing generator in the front and rear end of the rake in power cars. Each 
power car is equipped with two generating sets of 500 KVA capacity each. Out of 
four generators provided in two power cars only two generator sets can meet the 
power requirement of the entire rake. Two types of Diesel engine are being used 
for high capacity 750V power car, one is Kirloskar Cummins KTA – 427 BHP at 
55o C and second one is INTAC 340 6B – 398 BHP at 55o C. Electrical power to 
the train is supplied at 750 V three phase 50 Hz, via four  wire coupler system 
with neutral solidly earthed in the power car. The electrical load in the coaches of 
the rake is fed through two sets of feeders.  These feeders are run all along the 
rake and are coupled with the help of inter vehicular electric couplers(IVC) 
between all adjacent coaches. 
 
 Each coach is provided with the control distribution and feeder change 
over arrangement on the control panel. A step down transformer of 50 KVA 
capacity, 750 / 415 V three phase 50 Hz is provided on coach for feeding the air 
conditioning, pantry and lighting load. Another transformer of 5kVA, 415 V / 190 
V three phase 50 Hz is provided for lights and fans at 110 voltage single phase. 
 

4.4   Details Of Train Lighting Equipments  
 The details of equipments used for train lighting systems are as under- 

 
4.4.1  Brushless Alternator: 
 
 Principle of Working- It works on principle of Faraday`s law of electro 
magnetic induction. “Whenever the flux linked with the closed circuit is 
changed, an EMF is induced in that circuit”. The magnitude of induced EMF 
depends on the rate of change of flux and flux intensity.  
 
 Construction- It has a laminated rotor having teeth and slot 
arrangement in order to provide variable air gap between stator and rotor. A 
stator is having two types of windings (a) Three phase AC winding distributed in 
various slots (b) Field winding concentrated in two coils and  each coil covering 
half the periphery.  Rotor is having no winding. 
 
 Rotor teeth and slots are not kept parallel to the axial length but given a 
skew to avoid magnetic locking of rotor when rotor is rotated. Air gap between 
stator and rotor is varied which causes variation in reluctance to the flux, which is 
in turn results as a change in flux, and hence due to the change of flux, EMF is 
induced in three-phase winding.  
 

Alternator is suspended from bogie through suspension rod, which passes 
through hollow tube welded with the alternator. Safety chain is provided as an 
extra safety arrangement against falling of alternator in case of failure of 



suspension arrangement. A tension rod assembly is provided to maintain proper 
belt tension. 

 
4.4.2  Rectifier cum Regulator Unit  (RRU): The basic function of Rectifier 
cum Regulator is – 
 

 Converts AC to DC through full wave bridge rectifiers. 
 Excites field winding of alternator through excitation transformer,    

      magnetic amplifier  (MA) and feed back winding. 
 Regulates generated voltage and current through voltage detector 

(DT)  
      and current  detector  (Shunt). 

 
4.4.3 Battery: On normal sleeper/general class  110 V coaches, 120Ah 
capacity battery is provided.  On AC coaches, 800/1100 Ah capacity battery is 
provided.  In MG AC coaches, 450AH battery is provided. 
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CHAPTER 5 

 
AIR-CONDITIONING 

 
5.1  Introduction 
 Air-conditioning in its primitive stage was started on Railways as far back 
as 1900 –1920. A crude, but effective system of keeping temperature down in 
Railway carriages during the peak weather was to provide khas-khas mats which 
were kept moist by reservoirs specially provided for the purpose. The moisture 
enveloping the carriages preserved the temperature at a degree of coolness. On 
some routes, ice containers were provided and these, with fans operating in full 
swing in the coach, provided the designed comfort of air-conditioning. 
 

Air-conditioning in coaches was first introduced in India in 1936. The 
first air-conditioned coach employing electromechanical air-conditioning system 
was constructed in the workshop at Matunga near Mumbai. The first AC coach 
was manufactured by ICF, chennai in 1965. The present AC coaches are  very 
much modified and light weight coaches in comparison to the older models.  
 
5.2  Types Of Air-Conditioning Coaches:  
 AC coaching running on Indian Railways are broadly divided into two 
categories-  
 
1. Self Generating Coaches (SG): In this category power supply demand 
for AC equipments is met with axle driven  brushless alternators which is rated 
for 110V DC supply. At low speed and halts, the power requirement is met from 
110V lead Acid Batteries mounted on the under-frame of the coaches. 
 
2. End-on Generation Coaches (EOG): In this category AC coaches draw 
power from the diesel generated sets carried in coaches put in the front and rear 
end of the rake functioning at 750V AC three phase 50 hz. supply.  The power is 
distributed to ensure rake and thus to each coach through 2 sets of three phase 
750V feeders. Each coach is provided with control distribution on 750V control 
panel and AC equipments operate at 415V three phase 50 hz. AC supply.  

 
5.3 Air-Conditioning Comfort Factors 
 In air-conditioning, the following factors decide comfort or discomfort for 
human beings–  

 Temperature 
 Humidity 
 Draft (velocity of air) 
 Purity of air and  
 Noise 

 



Temperature: Body fights its comfort due to high temperature by throwing 
out sweat outside which evaporates the heat of evaporation supplied from the 
body, resulting in cooling of the body and disappearing of sweat.  
 
Humidity: It is a common term in AC, which is a ratio of the moisture content 
in a given quantity to the quantity of moisture required to saturate that quantity. It 
is termed as Relative Humidity. (R.H.) 
 
Dry Bulb Temperature : This is the temperature indicated by ordinary 
thermometer. 
 
Wet Bulb Temperature: If on the mercury of thermometer a wet wick is put 
and thermometer is shaken in air, the temperature will show a drop proportionate 
to the humidity of air.  
 

The difference between a dry & wet bulb temperature is the measurement 
of humidity in the air. Human comforts depends on  

 Body temperature 
 Room temperature 
 Clothing  
 Draft (velocity of air) 
 Humidity 

 
Air-conditioning deals with human comfort and refrigeration deals with 

preservation of perishables. 
 
5.4  Unit of Refrigeration 
 The unit of Refrigeration is expressed in  “Ton”. It refers to the latent heat 
required to melt a ton of ice at 32 degree F in 24 hours i.e.1  Ton = 2000 lbs and 
latent heat is 144 BTU / lb.  
 

1 ton of refrigeration  =   2000 x 144 = 288000 in 24 hours 
               = 12000 BTU per hr. 
                                   =   3000 K Cal. /hr. 

 
5.5 Temperature Settings In AC Coach 
 

Type of Coach In Summer  In Winter  
III tier / II tier 240C – 750 F 

25.50C - 780 F 
190C - 650 F 
21.50C - 600 F 

Ist AC 220C - 720 F 
240C – 750 F 
25.50C - 780 F 

170C - 620 F 
190C - 650 F 
21.50C - 680 F 

 



Lately, there are instructions to switch over to single temperature settings with 
electronic thermostats i.e. 23 – 250 C for summer and 19 – 210 C for winter 
considering the comfort zone of majority of passengers. The single range of 
temperature setting should also be displayed in AC coaches. This has been done 
to keep the passengers informed about temperature setting to reduce complaints 
of passengers. 
 

5.6 Air-
Conditioning 
System 

 The System used 
is vapour 
compressor system 
using freon (R-134a 
– Halogen free 
now) as refrigerant. 



Basically, the 
following 
equipments in air-
conditioning 
systems are used  :  
 

Compressor -  Compresses and delivers gas into condensers at a 
high pressure & high temperature 

Condenser –    It cools the hot gas and liquidifies  under pressure 
Expansion Valve –  It controls and regulates the rate of flow of liquid freon 

under high pressure 
Evaporator –  This constitutes the cooling unit in which liquid freon 

under low pressure evaporates & in-doing so takes 
away the latent heat thereby cooling the medium 
surrounding the cooling coil. 

 
Refrigeration Cycle: The entire system is closed one. The closed system is 
charged with freon gas depending on the plant capacity. Compressor is worked 
with motor and increases the pressure and temperature of gas which is then 
made to pass through the condenser across which air is blown by separate fan 
and  by the time the high pressure, high temperature freon reaches the end of 
the condenser , it  is already condensed. This liquid enters the expansion valve 
which causes sudden loss of pressure of liquid freon. This sudden loss of 
pressure cause the freon to evaporate when passes through evaporator. Heat for 
evaporation is taken from the surrounding air of evaporated tubes and blower fan 
is blowing across the tube. Thus cold air is blown by blower and low pressure 
freon gas is again compressed by compressor and the cycle repeats. The 
refrigeration cycle is shown in figure 1. 
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Fig.1- Refrigeration Cycle 
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Fig. 2- Lay out of  Under frame Equipments in conventional Air conditional 

Coaches 
 
 
5.8  Roof Mounted Package Unit (RMPU) 
 To overcome the aforesaid drawbacks of under frame open type AC 
system with capacity of 5.2 TR each (total 10.4 TR), Roof Mounted Package Unit 
(RMPU) was introduced in 1992 on Indian Railway with 25 KW alternator for 
coach air-conditioning. Two high capacity-packaged air-conditioning units of 
minimum 7.0 TR of cooling in 450C ambient i.e. total 14 TR plants  for each 
coach are being used. These units are energy efficient, light weight and modular. 
Two package units are used in one coach for AC II tier & III tier coaches & one 
unit for first class AC coaches. These units are mounted above the toilets on both 
ends supplying conditioned air into tapered duct to serve the coach end to end. 
Each units are fitted with two compressors i.e. four compressors in one coach but 
operates under normal conditions with only three compressors and fourth one 
acts as standby, works only during peak days of summer.  Three electrical 
panels are provided in a coach which are power panel for terminating 110V DC 
generated from under frame equipments, second panel is control panel for 
operating RMPU units  and the third panel is inverter panel for inverting 110V DC 
to 415 V AC three phase for RMPU unit.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
5.10 SI Units:  
 In past, IR was using 110 volt DC operated system for AC coaches which 
was inefficient and giving poor battery life.  25 KVA under slung IGBT based 
static inventors are being used now to supply 3-phase power to motors of 
RMPUs.  It converts 110 volt DC input power from batteries/RRU to 415 volts, 3-
phase AC power to operate compressors and fan motors. Use of 3-phase 
motors, which are compact and maintenance free, has made RMPUs possible. 

 

5.11    Salient 
Features Of Linke 
Hoffman Busch 
(LHB) Coaches 
 The customer 
profile and 
expectations of 



traveling public on 
Indian Railways 
have been 
changing. The 
focus has shifted to 
meet the 
customers’ 
expectations by 
providing better 
passengers 
amenities & 



comfort, addressing 
the environmental 
concern arising out 
of toilet design and 
providing shorter 
transit time. 
Keeping in view, the 
aspirations of our 
customers for 
improved quality of 
service comparable 



to better standard 
available in the 
world, a need was 
felt for improvement 
in the existing 
coach design and 
technology. In view 
of the imperative 
need to induct state 
of the art 
technology Indian 



Railways entered 
into a supply-cum-
transfer of 
technology contract 
with M/s Alstom – 
LHB of Germany in 
order to 
indigenously 
manufacture 
modem light weight 
& longer coaches 



with a feature for 
improved safety, 
passenger comfort 
and higher speed 
potential. 
 

LHB design AC sleeper coaches have been designed & manufactured at 
RCF, Kapurthala  from year 2003 onwards. These coaches are being used in 
Rajdhani & Shatabdi trains.With improved new generation coach technology, the 
important benefits in various areas are: 

 
Greater Passenger Satisfaction: 

 
 Improved riding comfort  
 Aesthetically  superior interiors  
 Comfortable seats with smooth adjustable back rest 
 Noise free ride due to provision of damping arrangement and sound 

barriers 
 Higher speed potential of 160 kmph 
 Bigger size panoramic windows for better visibility 

 
Benefits of the system: 

 
 Low fare weight and higher seating capacity 
 Fuel efficient 
 Better maintain ability & higher availability 
 Possible to run longer trains 
 High speed operations 
 Export potential – better export potential with the above improved 

features 
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Figure 4 – LHB Coach  
 



CHAPTER  6 
 

TRACTION DISTRIBUTION ( TRD) 
 

6.1   Introduction 
  
1. In India, the first electric train was introduced on 3rd February 1925 on ex-

G.I.P. Railway from Bombay V.T. to Kurla. Thus, the use of electric traction  
for rail transport in this country is now more than 80 years old.Prior to this, 
trams in Kolkatta were running on electric traction. 

 
2. There are two systems utilized for collection of current by the moving 

vehicles.  
i) Overhead system of collection 
ii) Third rail supported on insulators 

 
3. The system consists of overhead conductors suspended above the rolling 

stock and the vehicle collects the electric power from overhead equipment by 
pantograph. Such a system is called ‘Overhead system of collection`. The 
third rail system of electrification is in vogue in Kolkata Metro in which the 
collection of power is done from a third rail supported on insulators. In this 
system one additional rail is laid on the side of the track and power is 
collected by the vehicle from the third rail which is supported on insulators at 
close intervals. Calcutta Metropolitan Rapid Transport system uses this 
system. 

 
4. The electric traction either uses DC system or AC system. In the case of 

DC, the voltage varies from 600 V DC to 3000 V utilizing either the third rail 
system of current collection or overhead system. In the case of third rail 
system, the voltage is of the order 600 to 750 while in the case of higher 
voltage the current collection is through overhead conductors and the voltage 
may range from 1500 V to 3000 V.  On Indian Railway 1500V DC and 25KV, 
AC systems are in use. The DC traction system is confined to Bombay area 
of  Central Railway. This is also under conversion to 25KV AC traction.  As on 
31.3.12, total  22199 - route kilometers are electrified in IR. 

 
5. In the AC system on the Indian railways the AC supply delivered to the 

vehicle is at 25 KV, 50 Hz which is converted to DC by rectifier equipment in 
rolling stock and DC series motors are employed for traction. 
 

6. On Indian Railways 22199 RKM out of 63332 RKM have already been 
electrified upto 31st March 2012 which is about 35% of the IR network . 
Electric traction carries about 66% of freight traffic and 50% of passenger 
traffic. 

 



We will confine our further discussion to AC Traction which is the standard 
adopted by Indian Railways.  The system is called 25 KV AC single phase 50 Hz 
system. 

 

 
 

6.2   Power Supply 
Arrangement  

 
1. Supply Arrangement : 25 Kv AC Single phase 50 Hz electric traction system 
is adopted for the electrified tracks of the Indian Railways. Power is obtained 
from State Electricity Boards (SEBs) from their network at 220/132/110/66 kV 
(usually at 132kV) at Traction sub-station (TSS) and is stepped down to 25 kV. 
The TSSs are spaced at a distance of 60 to 80 km. 
 
 Supply to Traction substation is from a double circuit State Electricity 
Board transmission Line to ensure continuity and reliability of supply. The general 
supply diagram of a substation is shown in Figure 1. 
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Fig-1- General Supply Diagram 
 
2. Traction Substation and Feeding Post :  The Traction substations receives 
supply from SEB and steps it down to 25 kV, single phase 50 Hz for feeding to 
OHE. For ensuring that OHE voltage remains around 25 KV irrespective of 
incoming supply voltage variation, the traction transformers are provided with 
OFF load tap changer (Tapping +10% to – 15 %)  
 

The TSS has two nos of 12.5/21.6/ 30 MVA Power Transformers( which 
step down 132 KV supply to 25 KV) along with associated switchgears and 
protective relays. One out of two transformers is in service and another is 100 % 
standby. Lay out of a traction sub-station is shown below in figure 2,   
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Fig. 2  Typical Traction Power Supply Feeding Arrangement 

 
The high voltage winding of the transformer is connected across two 

phases and one terminal of the secondary (i.e. 25 kV winding) is solidly 
connected to the buried rail and then to 25 KV traction rail opposite to traction 
sub station.  The supply to the OHE from TSS is fed through circuit breaker of 



TSS and interrupters located at Feeding Post (FP). Adjacent TSSs normally 
supply power to the OHE on different phases to reduce unbalance in the supply 
authority’s grid system. 
  
3. Sectioning of OHE 
 

a. Sectioning and Paralleling Post (SP) :  To avoid the pantograph of 
locomotive or electric multiple unit from bridging the supply from different 
phases when it passes from one zone to another, a neutral section is 
provided to separate the OHEs fed from different phases. The switching 
station provided at neutral section is called Sectioning and Paralleling 
Post (SP).  

 
In multi track sections and at the SP, the OHEs are paralleled 

independently  on either side of neutral section to reduce voltage drop. The 
length of  standard Neutral Section is 41 meters. Now a days (PTFE type) 
short neutral  section of dead length  of 5.16 meter are being used in preference 
to  conventional neutral section as there are  no chances of train getting stuck 
up   in neutral section.  

 
The Driver of  the  electric loco negotiates the neutral section under 

 momentum which is technically called “Coasting”. To avoid arcing while 
 changing over from live OHE to neutral OHE,  drivers of locomotives have 
 instructions to switch ‘off’  power before entering the neutral section and 
 switch it ‘on’ after negotiating the neutral section.  
 

To warn the driver that he is approaching a neutral section, suitable 
warning  boards are provided on traction structure in the vicinity of the 
neutral section.  The details of warning boards are given in Figure 3. 

 
 Extension of feed in emergency:  In an emergency, when a TSS is 
out  of feed from adjacent TSSs on either side is extended up to the failed TSS 
by  closing Bridging interrupter at SP.The pantograph of locomotive or electric 
 multiple unit is lowered at the failed TSS to avoid short circuiting the 
phases at  the insulated over lap.  
 

b. Sub- Sectioning and Paralleling Post (SSP) :  Between a TSS and 
adjacent neutral section, the OHE is divided in to sub-sections for isolating 
the faulty section for the purpose of maintenance and repairs. The 
switching stations provided at such points are called Sub-Sectioning and 
Paralleling Posts (SSP).  

i. Sector The distance between FP to SP is called Sector. Normally 
distance is 25 Km to 30 Km. 

 



ii. Sub Sector The distance between FP to SSP, SSP to SSP is called 
sub sector. Normally distance is around 10 Km. 

 
iii. Elementary Section The Sub-sections are further divided in to 

elementary sections by use of manually operated isolators.  
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FIG. 3- WARNING BOARDS FOR NEGOTIATION OF NEUTRAL SECTION 

 
c. Equipments at Power Supply Installations :  At TSS, SP and SSP 

equipments like power transformers, circuit breakers, interrupters, single 
and double pole isolators, potential and current transformers, lighting 
arrestors, LT supply transformers etc. are installed in a fenced enclosure 
which is locked up. A masonry building is provided for housing the control 
panels, SCADA equipment, battery and battery chargers, telephones and 
others. 

 
All TSSs and switching stations are normally unattended and off-circuit tap 

 changer of the transformer, circuit breakers, interrupters are operated by 
 remote control from the RCC, through SCADA equipment.  
 

The off circuit tap changer of transformer, circuit breakers, interrupters and 
 motor operated isolators could also be operated locally at the TSS, SP 
and  SSP as the case may be. 

 
 

6.3   Overhead Equipment (OHE) 
 

1. The subject of electric traction can be broadly divided in to two broad 
 areas. These can be further subdivided in to smaller section, which are 
 separate entities by themselves and would need entirely different group of 
 trained staff to handle their maintenance. This is shown below in the form 
of a  tree chart – 

Electric Traction 
Fixed Installations Rolling Stock 

Overhead 
Equipment 

(OHE) 

Power Supply 
Installation 

(PSI) 

Remote Control 
Equipment(RC) 

Locomotives Electric 
Multiple units 

2. Traction structures are located at uniform intervals along the track for 
supporting the traction conductors. The spacing between consecutive 
structures is called ‘span’. These are standardized the minimum being 
27.00 m and maximum being 72m. The span ranges from 27.0 m to 72.0m 
depending upon the terrain and alignment. The maximum span adopted 
depends on the wind pressure prevailing in the area. RDSO has 
standardized three zones of wind pressure viz 75 kg/m2 , 112.5 kg/m2 and 
150 kg/m2. The standard spans have interval of 4.5 m i.e. 27, 31.5. 36, 
40.5. 45,49.5, 54, 58.5. 63, 67.5 and 72m. 

 
3. The overhead equipment consists of  two conductors namely the Catenary 

(65 Sqmm) and the Contact wire(107 Sqmm). Catenary wire takes the 
shape of a parabola while the contact wire is kept  at the same height 



above the rail level by supporting it from catenary at regular intervals with 
the help of droppers of dia 5 mm.  The whole assembly is a flexible 
assembly.  

 

4. The normal height of contact wire from rail level is 5.50 m in mid span and 
5.60 m at support. For 72.0-meter span pre-sag of 10 cm is provided in 
the mid span and OHE is fit for 160 Km/h with drop bracket arrangement 
at cantilever supports. 

 
5. The minimum height of the contact wire is 4.80 m above rail level at 

overline structures and maximum height is 5.80m at loco inspection pits. 
On level crossing it is obligatory to maintain the nominal height of 5.50 m 
so as to permit passing of Road vehicles with power “On”. 

 
6. The nominal setting distance of mast is 2.80 m (earlier 2.50 mts). The 

minimum distance at which the traction structures can be erected is 2.50 
mts( earlier2.36m ) from the centre line of the track. 

 
7. In the yards where lines are closely spaced (having insufficient Track 

Centres) and there is inadequate space to comply with the above 
requirements, it becomes necessary to use structure called `Portal` for 
supporting OHE of various Tracks. The arrangement is shown in Figure 4. 

 

FIGURE NO 5

 
 
 



 
Fig. 4- Arrangement of OHE on Portal at 4 Track 

 
8. In open route on a double line section, the structures are located opposite 

each other so that arrangement is independent both electrically as well as 
mechanically. Shutdown can be taken independently on any one line 
without affecting the adjacent line. In the case of any derailment only one 
line affected by the derailment is out of traffic while the other line is still 
available for service.  

 
9. As against this, arrangement on the portal although may be electrically 

independent, mechanically it is not so, any damage to the structure would 
affect movement of the traffic on all the tracks covered by portal. 
 

 

6.4 General Arrangement Of OHE  
 

1. Stagger :  
 

 The contact wire is not at the central axis of the track at the point of 
the support. The contact wire is displaced either towards the traction 
structures or away from the structure with respect to the centre line of the 
track. This displacement is called ‘Stagger’. By shifting contact wire from 
the central axis of the track it is ensured that contact wire runs in a zig-zag 
way. This makes the points of the contact between the contact wire and 
the pantograph of the vehicle to slide over the pantograph by an amount 
equivalent to stagger at support. This ensures uniform rubbing of the 
contact wire over certain zone of pantograph. This enables uniform wear 
of the pantograph strip. The normal value of the stagger on straight Track 
is + / - 200 mm. and+ / - 300 mm on curved track. This arrangement is 
shown in Figure 5. 
 



 
 

Fig. 5 : Stagger Arrangement 
 
 

2. Regulated and Unregulated OHE : 
  

  The traction conductors are subjected to expansion and contraction with 
variation in the temperature. This will change the tension in the conductors 
leaving possibility of loose contact / sparking at the Pantograph.  
 

There are two alternative systems adopted for the construction of 
overhead equipment. In the simplest system the catenary and contact wire are 
left to adjust themselves for variation in their length due to change in the 
temperature. Such overhead equipments where traction conductors are not 
compensated for expansion / contraction is called Unregulated OHE. This is 
suitable for speeds of less than 100 Kmph. 

 
For higher speeds, it becomes necessary to provide compensation against 

variation in length due to changes in the temperature. The necessity for the 
compensation is to keep the contact wire at the same height above the rail level 
under all conditions of temperature. This is achieved with the provision of Anti 



creep arrangement1 at the mid Tension Length2 and an Auto Tensioning devices 
(ATD) provided at termination OHE length. This type of OHE is called Regulated 
OHE.  
 
 With the provision of ATD, constant tension of 1000 kg both in Catenary 
and Contact wire is maintained within the temperature range of 4 degree to 65 
degree Centigrade. This arrangement is given in Figure 6. 

                                                 
 
 
1 The anti creep arrangement is an arrangement provided for restricting the movement of OHE along the 

Track due to passage of Pantograph. The arrangement consists of two span catenary  wire.  
 
2 Tension Length: The length between two anchor points. This is limited to 1.5 kms.  
 
 
 
 
 
 
 
 
 
 
 
 
 



Fig. 6 : Termination of Regulating Equipment 
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3. Sectionalizing of OHE : 
 
3.1 For ease of maintenance and isolation of affected portion of OHE in case of 

occurrence of fault, the OHE is divided into small sections. This is achieved 
by providing overlaps3. The mechanical continuity between two consecutive 
tension lengths4 of OHE is maintained by overlap arrangement. 

There are two types of overlaps:  
a. Un-insulated overlap (UIOL) 
b. Insulated overlap (IOL) 

 
These arrangements are show in Figure 7 . 
 
3.2 In Un-insulated overlaps, two different OHEs are maintained 200 mm apart 

and are connected by a permanent electrical connection of 105-mm jumper 
wires.  

 
3.3 In Insulated overlaps, two different OHEs are maintained 500 mm apart and 

are electrically insulated from each other. This break is bridged by appropriate 
switch (either an isolator or an interrupter). 

 
 
3.4 Section Insulators  :   
      Section insulators are provided for electrical isolation on emergency 

crossovers, Turnouts and Crossover in yards, for loop lines. The section 
insulator provides electrical isolation with mechanical continuity so that 
pantograph can glide through smoothly. 

 
3.5 Neutral Section: Areas of OHE fed by two adjacent substations are required 

to be kept electrically separate as the feeds are from different phases and 
connecting them will result into short circuit fault. This is achieved by 
provision of a Neutral Section5 approximately midway between two adjacent 
Substations.  

 

                                                 
  
Notes-    
 
3. Overlap:   Means an arrangement of Overhead equipment over a track, where two sets of 

Traction conductors overlap each other for a short distance (minimum two 
metre) providing for smooth passage for the pantograph of Electric Rolling 
Stock. 

4. Tension Length:  The length between two anchor points. This is limited to 1.5 kms.  
5. Neutral section:  means a short section of insulated dead OHE, which separate areas fed by two 

adjacent sub stations. The Neutral Section provides electrical isolation with 
mechanical continuity of OHE. 

 
 



3.5 Types of Neutral Sections: There are two types of neutral sections provided 
on Indian Railways.  

a. Overlap type having dead length of 41 mtrs   
b.  PTFE Type (Short Neutral Section.) of 5.16 mtrs.  

 
 



 
Fig. 7 : Un-insulated and Insulated Overlap 
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The neutral section arrangement is shown in Figure 8. 
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6.5  Remote control 

 

6.5.1  Traction 
Power Controller  :
 The traction 
substations and the 
switching stations in 
25 kV AC system is 
unmanned. The 
switchgears i.e the 
circuit breakers, 
interrupters and tap 



changing of 
Transformer are 
controlled remotely 
from the Remote 
Control Centre 
manned round the 
clock. All switching 
operations on the 
system are thus 
under the control of 
a single person 



called Traction 
Power Controller 
(TPC) who is 
responsible for 
maintaining 
continuity of Power 
Supply on entire 
section of OHE. He 
is also responsible 
for maintaining 
close liaison with 



supply authority and 
Section Controller 
in regard to train 
operation on 
electrified section. 

 
6.5.2 Remote Control System:  In old days Electo-mechanical relays 
were used for remote control. With advent in the field of microprocessors, the 
modern system of Remote Control i.e. SCADA System.(Supervisory Control and 
Data Acquisition System) is used.  This system comprises of following major sub 
systems. 

 Remote Terminal Unit (RTU) 
 Remote Control Centre (RCC) 

 
a) RTU is installed at Controlled post to collect Data such as catenary voltage, 

Position of CB/ Interrupters, Tap position of Transformer etc and also to 
execute the commands at TSS, SP and SSP. The RTUs are intelligent 
devices capable of executing the commands given by TPC, collecting various 
data from the field and transmitting the same to RCC as required. Various 
field data such as status of circuit breakers and interrupters catenary 
indication etc., which are required to decide the appropriate control action by 
the TPC, are collected through the RTUs. 

 
b) Data collected by RTUs is transmitted to RCC for monitoring the various 

traction parameters and exercising control when needed. RCC achieves the 
above objectives through the TPC and system administrator. The main 
equipment configuration at RCC is one Master computer with its standby, two 
operator work stations (OWS) and two front end computers known as 
communication processors. Each OWS consists of three Personal Computers 
(PC) with 19`` video display unit. All the above equipments are interconnected 
through local area Network (LAN). SCADA system acquires various data from 



the traction power network through RTUs . The acquired data is stored and 
then displayed to the TPC for effecting timely control. The system 
administrator, through suitable software looks after the functions connected 
with Main / Standby system viz. changing passwords, copying files, providing 
access rights to user, reloading of software etc. which are essential for 
management of the SCADA system. RTUs and RCC are connected in Wide 
area network  (WAN) for transfer of data between them.   

 
6.6 Terms commonly use in TRD 
 
(i)   Structure Bond : An electrical connection, between steel work of traction 
structures, bridge or station building, to which traction overhead equipment mast 
is attached. 
 
(ii)  Rail Bond : An electrical connection across a joint between two adjacent 
lengths of a rail provided to facilitate the flow of traction return current.  
 
(iii) Encumbrance : It is axial distance between catenary and contact wire 
at support in vertical plane. It is 1.40 m normally and can be reduced to 0.40, 
0.75, 0.90 meter in certain cases like Over line Structures, Overlaps to get 
adequate electrical clearances. 
 
(iv) Cantilever Assembly :It is an insulated swiveling type structural member, 
comprising of different sizes of steel tubes to support & to keep the overhead 
catenary system in position so as to facilitate current collection by the pantograph 
at all speed without infringing the structural member. This is shown in   Figure- 
10. 
 



 
Fig. 10 Cantilever Arrangement 

 
(v)  Setting Distance (Implantation) : It is the distance from the center of the 
Track to the nearest face of mast measured horizontally. For Tangent Track it is 
kept as 2.80 mtr. It can be reduced to 2.36 m with specific approval of CEE on 
difficult locations. On platforms the minimum implantation is kept as 4.75 mtr. 
Now the minimum implantation has been revised from 2.36 mtr. to 2.5 mtr. for the 
new track being laid on Indian Railways. 
 
(vi) The arrangements generally used for supporting OHE are- 

 Independent Structures. 
 Portal Structures. 
 Two / Three Track Cantilever Structures.  

 
(vii) Independent structures :  When a structure is used for holding only one 
OHE on either side or 2/3 OHE of same elementary section on one side by 
means of Simple Cantilever assembly, it is known as independent structure. This 
arrangement provides Electrical and mechanical independence. These structures 
are either Rolled Steel Type (BFB/RSJ) or fabricated. The length of this structure 
is generally 9.3 m / 9.5 m. 
 
(viii)Portal Structures :  In Big station yards it is not possible to locate OHE 
structures in between two tracks due to limited track centers and slewing of 
Tracks is not possible. In such cases portal structures covering 2 to 8 tracks are 



used. Mechanical independence of each track of OHE is not achieved in this type 
of arrangement. Portal assembly comprises of two up rights, one boom 
consisting of 2nos end pieces and one centre piece. 

 

(ix) Two/ Three Track Cantilever Structures :  This is a special type of 
structure used to wire 2/3 track where use of portal is either not possible due to 
limited track centre or is un economical. The arrangement is generally used for 
supporting the OHE near turnouts and crossovers. With this arrangement the 
OHE can be supported up to a distance of 10.50 meters from upright. This 
arrangement however cannot be used for supporting OHE of two main lines.  
 
(x) Spans : This is the distance between two consecutive supports. The max. 
Span is 72 mtrs & min. 27 mtrs . Difference between two consecutive span shall 
not exceed 18 mtrs. The max span in unregulated OHE is kept as 67.50 mtrs 
.The maximum permissible span for heavy, Medium, Light wind pressure zone 
are 63m, 67.5m and 72m respectively on tangent tracks. The span has to be 
reduced on the curve track. The standard spans are in multiples of 4.5 mtrs  i.e. 
27 m, 31.5 m,  36m etc. This arrangement facilitates standardizing the dropper 
lengths. 
 
(xi) Stagger : Stagger of contact wire is the horizontal distance of contact 
wire from vertical plane passing through the centre of pantograph pan.  
 
(xii) Section Insulators : It is a device installed in the contact wire for insulating 

two elementary electrical sections from each other while providing a 
continuous path for pantograph without break of current. 

 
(xiii) Supply control post :   
It is a term used to refer an out door assembly of equipments like Interrupters, 
Isolators, potential transformers, Auxiliary transformers including remote control 
equipment etc installed in cubicle.  
 
(a) Feeding post (FP) : It is a supply post where the incoming 25 kV feeder 
lines from sub stations are terminated and connected to the OHE through 
Interrupters. 
 
(b) Sectioning and paralleling post (SP) : It is a supply-controlled post 
situated mid way between two feeding posts at the neutral section and is 
provided with bridging & paralleling Interrupters. 
 
(c) Sub-sectioning and Paralleling post (SSP) : It is a switching station 
where sectioning and paralleling interrupters are provided. 
(xiv) Switch Gear : Means isolator switch, circuit breaker, interrupter etc used 
for operation and control of high voltage electrical circuit at 132/25kV. 
 



(xv) Circuit Breakers :  Means a device for closing and opening an electrical 
circuit under all conditions unless otherwise specified, and so designed as to 
open the circuit automatically under abnormal conditions. 
 

 
(xvi) Interrupter : A switch in all respect similar to circuit breaker but without an 
automatic tripping device. It is further classified into following depending upon 
applications. 
 
  (i) Bridging . (ii) Sectioning, (iii) Paralleling. 
 
(xvii) Isolator : Manually operated ‘Off Load’ switch i. e. before operating, it 
is to be ensured that there is no current flowing through it.  
 
(xviii) Pantograph : Means a collapsible device mounted & insulated from 
roof of an electric Engine or motor coach and provided with a means for 
collecting current from OHE. 
 
(xix) Dropper :  Means a fitting used in OHE for supporting contact wire from 
catenary.  

 
The details of Mast and Portal are given in Figure 11. 
 
Figure 12 shows arrangement of Section Insulator and OHE Terminating 
arrangement. 
 
Figure 13 shows Catenary Dropper arrangement 

 
 
 
 
 
 
 
 
 
 



Fig. 11- Traction Mast and Portals 
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Fig. 12-  Section Insulator and OHE Terminating 
arrangement 
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Fig. 13-   Catenary Dropper arrangement 
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6.7 Power Block & Permit To Work 
 
There are generally two types of block required for maintenance of OHE. 
 
(a) Traffic Block : Where line is blocked against movement of vehicles, 
whether steam, diesel or electrical locomotive hauled. This will be required, 
whenever heavy repairs have to be carried out. A traffic block will be granted by, 
the section controller in consultation with TPC. 
 
(b)  Power Block : Where a section of line is blocked against movement 
of electric locomotive hauled vehicles or Memu only i.e. A section where electric 
supply 25kv ac to the OHE is switched off and the section made dead. Power 
block will be required, whenever light repairs to or maintenance of the OHE has 
to be carried out and the nature of work is such that, traffic block is not 
necessary. Power block are granted by TPC in consultation with the section 
controller. In power block movement of vehicles hauled by other than electric 
power i.e. Steam or diesel may be permitted, provided a caution order is issued 
as per G & SR drawing the attention of the driver to the fact that the OHE staff 
are working at the specified kilometer and he should exercise caution when 
passing over the section and obey signal displayed at the place of work. 
  
Power blocks are of three different types: 
 
(i) Emergency Power Block :  An emergency power block shall be arranged 
by the TPC and supply to the OHE affected shall be switched off by him 
immediately on receipt of an advice of any breakdown of the OHE or injury to 
persons or damage to property particularly in the following case; 
 (a) The whole or part of the OHE or feeder/cable falling down and or       
persons/animals or falling trees or vehicles coming in contact with or       
likely to come in contact with live equipment. 
 (b) A damaged catenary or contact wire fouling vehicle gauge. 
 (c) Derailment or any other traffic accident on the electrified lines where      
      cutting off of power supply is considered necessary in the interest of      
       safety. 
 (d) Electric locomotive getting failed and to rectify, driver requires         
permit to work. 
 
Request For Emergency Power Block : 
 
 (a) The persons who gives the first information of breakdown on the OHE  
       shall give all essential information such as his name, designation and  
       kilometer, where the abnormality has been noticed, its nature and 
place              from where he is reporting. He should leave the place only with 
the               permission of TPC. 
 (b) The reason for asking for an emergency power block should be brief 
and        to the point but explicit and should be clear. 



 



Action to be taken by TPC : On receiving the information the TPC shall 
immediately arrange to switch off power supply to the section affected. He shall 
at the same time advise the section controller on duty about the section made 
dead by him. The section controller should arrange with the station master 
concerned to take protective measures in accordance with “station working rules” 
 
(i) Pre-arranged power block : Pre-arranged power block has been agreed to 
be granted by TPC for daily maintenance of OHE. Section in-charge 
(JE/SE/SSE) who requires pre-arranged power block should submit ‘requisition 
of power block’ or Performa containing section, line, date,  time, power block 
duration, type of work and location of work to the TPC one day in advance. TPC 
in consultation with section controller arranges block and issues ‘safe certificate’ 
or ‘permit to work (PTW)’, i.e. Performa to the section charge-men containing 
details of line, section, power block duration. The section controller on receipt of 
assurance from concerned station master, will advice TPC that the power block 
may be given. If power block is given over telephone, the section controller or 
TPC will grant the power block through a message with exchange of private 
numbers. 
 
 After obtaining ptw the authorized person may use a flag signal (yellow 
flag) to direct the nominated staff to discharge and earth the OHE at two or more 
points. 
 
  The maintenance gang will start the work after taking necessary safety 
precautions to protect themselves viz. By earthing, display of flags, banner etc., 
as detailed in GR & SR  On completion of the work, the person who received 
the PTW shall insure that, all men and materials have been withdrawn from the 
electrical equipment and its vicinity. All earths provided for the protection of the 
work have been removed and All staff who, have been deputed to work are 
warned that the power supply is to be restored. Section in-charge then informs 
TPC by a message as per Performa i.e. ‘Power block return message’ supported 
by private number that the work for which PTW was issued has been complete, 
the men and the materials have been withdrawn from the specified section, the 
earthings have been removed and power supply may be restored to the section. 
This shall constitute cancellation of the PTW previously obtained.    
 
(ii) Local power block  : Power supply for sidings, which do not affect 
movement of trains on main lines, for loop lines and reception & dispatch yards, 
is controlled by manually operated isolators. Keys for those isolators are usually 
in the custody of the Station Master. Concerned power blocks on such sidings 
can be arranged when required by an authorized official subject to the following, 
The Station Master, Cabin Assistant Station Master and others responsible for 
the movement of traffic should take measures to stop electrical loco from 
entering into power blocked section.  TPC shall be informed before and after the 
shutdown is affected.  Isolators may only be opened after the precautions.  



Earthing of equipment and issued of ‘Permit to work’ is done as per prescribed 
rules. 
 
Procedure for obtaining traffic or power blocks and permit to work: 
 

Officials in the electrified area who require pre-arrange traffic blocks, 
power blocks or permit to work for maintenance work shall deliver at the office of 
Sr.DEE (TRD) not later than 10.00hrs on the first working day of the week 
statements in the prescribed form,  The nature of work and the date on which it is 
to be performed.  By whom the work is to be carried out. Location of the work 
and the section of the lines to be blocked. The trains between which the block is 
required and Whether the track will be available for steam or diesel traffic.  Works 
of an urgent nature shall be attended to by obtaining emergency blocks and 
Permit to work from TPC.  The requirements of all departments will be co-
coordinated in the office of SrDEE(TRD) and a consolidated statement forwarded 
to the Senior Divisional Operating Manager concerned by 12 hours on every 
Wednesday, for inclusion in the weekly programme of traffic and power blocks. 
 
Telephonic messages  :  

(I) Every official who has to exchange such messages shall maintain a 
private number book. As each message is sent, the private number 
used should be recorded out in the private number sheet initialed 
and dated. The message number should also be recorded. 

(II) Every message shall start with the private number of the sender 
and end with the (TPC shall be informed before and after the 
shutdown is affected) private number of the person who has 
received it. 

(III) Message should be brief and to the point. They shall be written out 
in full before  they are sent. All messages regarding permit to work 
shall be in standard form. 

(IV) The same person who obtains a power block should also cancel it 
before power supply is restored. The persons exchanging the 
private number should identify themselves by name over the 
telephone. 

(V) Every private number book and PTW form is an important 
document and should be carefully preserved for a period of one 
year unless required for a longer period in connection with any 
inquiry or investigation. 

 
 

 
6.11 Developments 

6.11.1 2x25 KV OHE; OHE system is similar to that for 25 KV OHE system 
except that an additional conductor called feeder wire is also run parallel to OHE 
all along the track on super masts.  Incoming power supply scheme is similar to 
conventional 25 KV OHE system. 



 
 Scott connected transformers are provided at TSS to keep unbalance on 
grid within limits.  Incoming 220/132/110 KV powers is stepped down to 50 KV 
(2x25 KV) by main traction transformers.  2x25 KV supply is then fed to an Auto 
transformer.  One terminal of AT is connected to OHE wire and other to a feeder 
wire.  Mid point of AT is connected to rail, thus providing 25 KV supply for traction 
w.r.t. rail potential. 
 
 The spacing of TSS is 100 kms.  Heavier Goods Train can be run at full 
speed on a double line section to full section capacity without low voltage 
problem.  ATs are provided at all SSP/SPs. 
 
6.11.2 ‘Netra Car’-  To mechanically monitor various OHE parameters like 
height, stagger, wear of contact wire, Pantograph force and quality of current 
without power block and traffic block an OHE recording cum test Car has been 
developed called “Netra”(Network of Electrification Testing & Recording 
Appratus).  It is suitable for 160 Kmph speed and is provided with on board 
computer based data acquisition cum processing system.  Facility for video 
recording of sparks/arcs generated due to loss of Panto - OHE contact is also 
available.  

 

 

 

********************



CHAPTER 7 

ELECTRIC LOCOMOTIVE 
 

7.1   Nomenclature 
Electric locomotives are classified by three-letter code followed by 

version number in   numeric.   
 

First   letter   indicates Gauge of locomotive 
 

Letter Gauge 
  W Board Gauge 
Y Meter Gauge 
Z Narrow Gauge 

 
Second letter indicates type of Traction 

 
Letter Traction 

C Continuous Current (DC) 
A Alternating Current (AC) 

C A Dual Current (DC/AC) 
D Diesel 

 
Third letter indicate type of service 

 
Letter Service 

M Mixed Service 
G Goods Service 
P Passenger Service 
U Electrical Multiple Unit 
S Shunting Service 

  
Version numeric indicates Design / Model e.g.   

 WAG.9-Broad gauge, AC electric locomotive suitable for Goods 
Services version 9  

 WCAM.1- BG, Dual current, mixed service, version 1 loco. 
 
7.2   Types of Wheel Arrangement 
 
Further, Electric locos are classified based on wheel arrangement in under 
frame: 
 

Letter Wheel Arrangement 

B Two axle bogie with one traction motor for both the axles 

Bo Two axle bogie with one Traction motor for each axle 



Co Three axle bogie with one traction motor for each axle 
B-B Loco with two `B` bogies 

Co-Co Loco with two `Co` bogies 
Bo-Bo Loco with two `Bo` bogies. 

Bo-Bo-Bo Loco with three `Bo` bogies 
 
7.2.1  Types of Electric Locos: 
 

AC Locos.: 
  

B-B WAG.1, WAG.2, WAG.3, WAG.4,  
Bo-Bo WAM.1, WAM.2, WAM.3, WAP.5 
Co-Co WAM.4, WCAM.1, WCAM2,  WAG.5, WAG.6, WAG.7, 

WAP.1, WAP.3, WAP.4, WAP7, WAG.9,WCAG2 
  

DC Locos : 
 

Co-Co WCM.1, WCM.2, WCM.3, WCM.4, WCM.5 WCG.2 
        

Presently Electric Locomotives are manufactured at Chittaranjan 
Locomotive Works (CLW), Chittaranjan. 
  
7.3  General Description Of Power And Auxiliary Circuit Of A.C. Electric 
 Locomotive  
 
 The electric locomotive draws power from the over head equipment (OHE) 
with the help of   Pantograph and converts this electrical energy to mechanical 
energy, in controlled manner, through Traction Motors which drive the axles. To 
enable the locomotive to perform this task, it is equipped with suitable 
equipments, which enable loco pilot to control the speed of the train as per   
requirement by controlling the applied voltage to traction motors.  
 
         In conventional locomotives, 25KV, Single phase, AC supply is collected 
by a roof-mounted pantograph from the OHE and is stepped down by   a 
transformer inside the locomotive. This supply is then converted to DC supply by 
a full wave silicon rectifier and associated smoothing filter before being fed to the 
traction motors. Torque  / speed control is achieved by variation of the AC input 
voltage to the rectifier through an on-load tap changing arrangement on the 
primary winding of the loco transformer. 
 
     The equipments on electric locomotive, depending up on where it is 
located, can be classified in three different categories viz. Roof equipments, 
Inside  equipments and Under Frame equipments. Both the roof and the 
under frame equipments are subjected to lot of dust and atmospheric pollution 
and are therefore designed to withstand these severe working conditions. 
 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
The block diagram of Electric Locomotive is given as above: 
 
7.3.1   Roof Equipments: 
 

(i) Pantograph : 
 

The High Tension current (25 kV) for feeding locomotive is taken from 
contact wire by means of current collecting device called pantograph. Each loco 
is provided with two similar pantographs on the roof. As a practice, the rear 
pantograph is generally used. In case rear pantograph is damaged, then front 
pantograph can be used without any restriction. 

 
However in dual voltage locomotives, there are two separate pantographs 

suitable for AC & DC sections individually. 
 
(ii) Circuit breaker:  
 

(a) Air blast circuit breaker : 
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One compressed air operated high voltage air blast circuit breaker (DJ) is 
provided on loco roof. When closed manually through remote control, OHE 
supply collected by pantograph is made available to the   main transformer in 
side the locomotive. DJ can be remote controlled from driving cab to disconnect 
OHE supply. It opens automatically in case of over current or earth fault in the 
loco under the action of protective devices.  

 
(b) Vacuum circuit breaker : 

 
Now, air blast circuit breakers are being replaced by vacuum circuit 

breaker (VCB) due to its superior qualities and less maintenance.  
 



 
7.3.2   In side Equipments: 
 
           (i)  Voltage regulating equipment: 
 

The high OHE voltage is stepped down to low voltage by the main 
transformer comprising of an Auto transformer with 32 taps and a stepped down 
transformer with two separate secondary   windings. The low voltage can be 
controlled from Zero to Maximum through on load tap changer which can be 
compared with a fan regulator used to control the fan speed. 

 
(ii)  Silicon Rectifiers: 

 
Since the traction motors are DC motors, alternating current supplied by 

secondary windings of main transformer is converted in to direct current by 
means of two silicon rectifiers (RSI), one each feeding to set of three traction 
motors. 

 
     (iii)   ARNO converter : 

 
ARNO   converter   converts the single-phase 380 Volt input from transformer 

auxiliary winding to 3 phase 380 Volt output. The three phase output of ARNO 
converter is supplied to various auxiliary motors provided for supplying 
compressed air, creating vacuum in train and cooling of   electrical equipments 
such as Traction motors, smoothing reactor, rectifier block, main transformer etc. 

 
 (iv)  Static converter : 

 
ARNO converter, being a rotating machine, is maintenance intensive 

equipment. There are large numbers of auxiliary machine failures due to large 
voltage variations of the order of + 22.5%. To   over come this, solid state static 
converter using semi conducting Insulated Gate Bi polar Transistors (IGBTs) 
are being provided in locomotives for conversion of single phase supply to three 
phase replacing the ARNO converters. The three phase output of static 
converters is balanced, which results in improved reliability of auxiliary machines. 

  
7.3.3    Under frame equipments : 
 

i) Traction Motors:  In general, locomotive is provided with six DC 
series type traction motors(TMs). These TMs are mounted in two 
under frame bogies coupled with wheels through pinion-gear 
arrangement. 3 Nos. of axles in each bogie are provided as in case of 
WAG5, WAM4, WAG7 locos which have Co-CO bogie arrangement. 
In Traction mode, all the six traction motors are fed controlled DC 
supply by two silicon rectifiers in two groups of three motors each 
connected in parallel to haul the locomotive. 



 
ii)  Smoothing reactor: As output of rectifier is of undulating (Pulsating) 

nature, it is passed through an inductive choke called smoothing 
reactor (SL) to reduce the undulation of the current and to make 
current smoother.  

7.3.4   Protections :  Protection for the following abnormalities is provided 
in the locomotive: 

 High current in main transformer winding 
 Over current in silicon rectifiers 
 Traction power circuit earth fault. 
 Over voltage to traction motors. 
 No voltage / low voltage protection. 
 Auxiliary power circuit earth fault. 
 Lightening Arresters for external lightening/line surges 

 
7.3.5   Brakes : Loco is provided with following brakes: 

      
(i) Air brake system: 

 
In this system, brake shoe pressure on wheels is produced by admitting 

air under pressure behind brake cylinder piston which moves piston rod against 
spring force in a direction in which brakes are applied. Releasing of pressure 
behind the piston enables spring to move the piston rod so as to release the 
brakes.  
 

 
(ii) Independent brake: 

 
These compressed air brakes are applied or released through 

independent brake handle SA9 when loco alone is working (Light engine work). 
 

(iii) Proportionate brake : 
 

When a train is hauled by loco, compressed air brakes in loco are applied 
proportionate to the brakes applied in the train with the help of A9, Driver’s brake 
valve. The brakes are applied in proportion to the reduction in brake pipe 
pressure.  

 
(iv) Dynamic (Rheostatic) brake : 

 
To apply these brakes, traction motors are forced to work as generators 

and the Kinetic energy(mechanical energy) of  moving train is converted to 
electrical energy which creates braking effect on locomotive. Electrical energy, 
thus produced, is fed to resistances connected across rotating armatures where 
electrical energy is converted to heat energy. This is very efficient braking system 
as it leads to increase in wheel life and reduction in wear of brake blocks, but it is 



effective only at speed above 25 Kmph. These brakes are particularly useful for 
controlling the train going down gradient. 

 
(v)  Regenerating brake: 
 
If   electrical energy, so produced during braking, is fed back to OHE  for 

use by other locomotives in the section instead of dissipating it across the 
resistance bank, then this type of braking is  called regenerative braking. 

 



 
7.3.6 Control circuit : Before pantograph is raised and circuit for auxiliary is 

energized, a battery set acts as source of 110 Volt, DC energy to – 
 raise pantograph 
 close air blast circuit breaker  
 lighting the driver cabin. 
 

When loco is dead, a baby compressor can be worked from battery to 
build up Pressure   of 8 Kg/cm2 which facilitates raising of pantograph and 
closing of circuit Breaker. A battery charger is provided to charge the batteries 
when locomotive is energized. All the control devices in locomotive are fed 110V 
DC from Battery set. 
 
7.4      DC Locomotive  
 

In DC locomotives, the speed of DC traction motors is controlled by 
connecting all the traction motors in series during starting period and introducing 
starting resistances. These starting resistances are gradually cut out from the 
circuit and the voltage across the traction motors gradually increased. This is 
further followed by changing motor combinations from series to series parallel 
and finally all the motors are connected in parallel so that loco can haul the train 
at its maximum permissible speed. 

  
7.5    Three phase A.C. Locomotive 
 

Traditionally, DC series motor has been preferred over any other types of 
electric motor for traction application due to its inherent high torque at low speed 
and low torque at high speed characteristics, which makes it most suitable for 
loco propulsion. The D.C. motor was the mainstay of electric loco drives for many 
years.  

 
7.5.1   Shortcomings of   D.C. traction motors : 

 Unavoidable stepped jumps in the tractive effort   due to notch control 
impose  a limit on the level of adhesion.  

 Thyristorised D.C. traction motor drive, though made the DC motor drive              
more efficient, but suffered because of high harmonic injection in to the 
power supply. 

 DC motor has inherent problem of brush gear & commutators and is 
maintenance intensive. 

 There is voltage limit due to bar to bar voltage   and speed restriction due 
to peripheral speed constraints of commutators. 

 It is essentially high current, low voltage machine which requires large 
diameter cables & heavy associated   switch gears which are expensive. 

 Reversal   of direction and rheostatic braking on DC motor locomotives 
require other maintenance intensive switchgear.  



 DC current at the output of the rectifier / converter causes the input current 
from the OHE to be more rectangular than sinusoidal which in turn results 
in introduction of harmonics in the power system in addition to poor power 
factor.  

 Low power to weight ratio-about 800 kW /axle 
 

 
7.5.2 Advantages of Three phase traction motors over D.C. traction motors: 

   
 These are robust & require little maintenance.  
 Due to absence of commutator, its peripheral speed   puts no limit on 

speed of motor. AC traction motors can easily operate at 4000 RPM in 
contrast to DC motors which normally operate at speeds of 2400 RPM. 

 The limit imposed due to bar to bar voltage for DC commutator is 
eliminated in induction motors. This means that the whole power flow from 
Transformer to the motor is chosen at higher operating voltages. Against 
nominal system of 750 volts, 1000 ampere with DC motor, the three phase 
motor works at around 2800 volts, 300 ampere. With heavy reduction in 
operating current, power cables & switch gears are much lighter there by 
losses are reduced. 

 Power to weight ratio of three phase   traction motor is much higher than 
the DC motor -1500 kW per axle can be packed with these motors. 

 Due to steeper torque- speed characteristic of three phase motor, three 
phase locos have higher mean   adhesion coefficient. 

 Three phase motor drives are 20 % more energy efficient compared to DC 
drives.  

 
7.5.3  Other Advantages of 3-Phase Drive : 
 

 Microprocessor based fault diagnostic system guides crew about fault 
location and suggests remedial action. It also keeps record of faults, which 
can be analysed later. 

 Low life cycle cost. 
 Three phase drive allows Regenerative braking down to standstill and 

Unity power factor operation. 
 
7.5.4  Three Phase Locomotive: The block diagram of three-phase locomotive 
is as under: 



` 
AC TM VVVF CONVERTER DC LINK PWM CONVERTER TFP 

MODERN 3-PHASE PROPULSION SYSTEM 

     



 
Working Of Three-Phase Loco :  25 kV overhead   A.C. supply is stepped 
down with the main transformer in the locomotive and fed to a front end (line) 
twin 4-quadrant line converter where AC is converted to DC  through Pulse 
Width Modulation( PWM) thus achieve unity power factor. This supply is linked 
with an input side converter through DC link which is a reservoir of energy.  Drive 
converter (VVVF Converter) converts DC supply in to 3 phase which is then fed 
to 3 phase traction motors. Gate turn off (GTO), thyristors are used in converter 
/ inverter. The out put of Drive converter (inverter) is Variable Voltage Variable 
Frequency (VVVF) supply which helps in controlling the starting and running 
torques of three phase traction motors to suite traffic requirements.  
 

7.5.4.1 Variable 
Voltage Variable 
Frequency Drive : 
 In adjustable 
frequency drive, the 
supply frequency is 
reduced for starting. 
This frequency 



reduction improves 
the rotor power 
factor and thus 
increases the 
torque/ampere at 
starting. In this 
manner, rated 
torque is available 
at start and the 
induction motor is 
accelerated rapidly 



to its operating 
speed by increasing 
the supply 
frequency. This 
method also avoids 
danger of low 
frequency crawling 
which sometimes 
occurs when 
induction motors 



are started on fixed 
frequency supply. 

 
During regenerative braking, the traction motors are made to act as 

induction generators by controlling output frequency. In the line converter, the 
resultant 3-phase electrical energy is converted to single phase through D.C. link   
and is fed back to OHE via main transformer.  

 
In WAP.5 locomotives 750V, 850 kVA Supply can be fed to trailing 

coaching load of train lighting / air conditioning coupled as Hotel Load there by 
eliminating the necessity of additional Generating Car. 

 
7.6  Preventive Maintenance Schedule Of Electric Locos 

 
Based upon   the   maintenance instructions supplied by Locomotive  

manufacturer, Equipment manufacturers, specific instructions laid down 
regarding safety/fire prevention requirement and experience of user railways 
taking into account environmental and working/operating conditions, following 
preventive  maintenance schedules have been standardized by Railway Board to 
improve the reliability of locomotives : 



 
 

Maint. 
Schedule 

Schedule Periodicity Loco Type Wise 

S
N 

Name WAG5 A/B, 
WAG5 HA, 
HB WAG7 

WAM 4 
WAP 4 

WCAM 1 WCAM 2 PLACE OF 
MAINTENANCE 

1. IA 45 ± 3 days 40 ± 3 
days 

40 ± 3 
days 

40 ± 3 
days 

Home Shed   

2. IB 90 ± 3 days 80 ± 3 
days 

80 ± 3 
days 

80 ± 3 
days 

Home Shed   

3. IC 135 ± 3 
days 

120 ± 3 
days 

120 ± 3 
days 

120 ± 3 
days 

Home Shed   

4. AOH 18 months ± 
10 days 

18 
months ± 
15 days 

NOT TO 
EB DONE

NOT TO 
BE DONE 

Home Shed   

5. IOH 54 months ± 
1month or 
6 lakh km 

36 
months ± 
1month 

or 
4 lakhs 

km 

18 
months ± 
1month  

12 
months ± 
1month  

Home Shed   

6. POH 9 Yrs ± 3 
months or 
12 lakh km 

6 Yrs ± 3 
months 

or 8 lakh 
km 

6 Yrs ± 3 
months or 
8 lakh km 

6 Yrs ± 3 
months or 
8 lakh km 

Work Shop 

7. Goods locos: 
 i) Locos with Hitachi TMs – 20 days 
 ii) Locos with TAO TM – 15 days 
 

TI 

Passenger locos – As per loco link. 
There are 30 electric loco sheds and  5 electric loco workshops on IR to 
carry out above maintenance activities.  Holding of electric locos at present 
is 4310 (as on 31.03.12) which includes 129 AC-DC locos & 10 DC locos. 

 
 
Appx. Cost of Electric locomotives : 

 
SN Loco Type Cost 

(in Rs. Crores) 
1. WAP.4 4.5 
2. WAG.7 4.5 
3. WAP.5 13.5 
4. WAP.7 13.0 
5. WAG.9 13.0 

 



7.7  Important Features Of Electric Locomotives  
 

CLASS OF LOCOMOTIVES 
 1 2 3 4 5 

SN Features WAG.5 WAG.7 WAG.9 WAM.4 WCAM.1 
1. Supply 

system 
25 Kv, 50 Hz Single Phase AC. 25 Kv, 50 

Hz Single 
Phase 
AC.& 

1500 V 
DC 

2. Type of 
Service 

FREIGHT FREIGHT FREIGHT MIXED MIXED 

3. Year of 
Manufacture 

1978 1992 1998 1971 1975 

4. Year Put on 
Line 

     

5. Continuous 
Rating in kW 
(HP) 

2840 (3850) 3675 (5000) 4500 (6122) 2676 
(3640) 

AC 2676 
(3460) 

DC 2185 
(2930) 

6. Axle 
Arrangement 

CO-CO 
 

CO-CO 
HIGH 

ADHESION 

CO-CO 
 

CO-CO 
 

CO-CO. 

7. Axle Load 
(Tonnes) 

19.8 
20.5 

20.5 20.5 18.8 19.6 

8. Total WT of 
loco (Tonnes) 

118.8(TAO) 
123.0 (HIT) 

123 123 112.8 118.0 

9. Max. Speed 
in km/h  
DESIGNED 

80 100 100 120 100 

10. No. of Motors 
& Suspension 

---6 AXLE HUNG & NOSE SUSPENDED--- - 

11. Gear Ratio 
(No. of Teeth 
on Pinion & 

Gear) 

1:4.13, 
1:3.55 
1:4.92, 
15:62 

28:64, 17:77

1:3.55 
18:64 

1:5.133 
15:77 

1:4.13, 
1:2.76 
15:62, 
21:58 

1:3.81 
16.61 

 
CLASS OF LOCOMOTIVES 

 1 2 3 4 5 
SN Features WAG.5 WAG.7 WAG.9 WAM.4 WCAM.1 
12. Braking for 

loco 
AIR 

RHEOSTAT
IC & HAND 

RHEOSTAT
IC AIR & 
HAND 

AIR 
REGNER

ATIVE 
PARKING 

BRAKE 

AIR & 
HAND 

BRAKE 

AIR & 
HAND 

BRAKE. 

13. Braking for 
Train 

AIR TWIN 
PIPE 

VAC & AIR 
TWIN PIPE 

AIR VACUUM,  
AIR , DUAL 

VACUUM 



14. Drive on 
Bogie 

GEAR 
 PINION 

GEAR 
 PINION 

GEAR  
PINION 

GEAR  
PINION 

GEAR 
 PINION 

15. Tr. Motor 
Type & Rating 

in kW(HP) 

HIT.15250 
A 

6X 630(857) 
& 

TAO-659 D 
6X 566 
(770) 

HIT.15250 
A 

6X 630(857)

6  FRA 
6068 

6X 850 
kW 

TAO-659 D 
6X 566 
(770) 

TAO-659 
D 

6X 566 
(770) 

16. Transformer 
Type & 

kVARating 

HETT-3900 
3900 

HETT-5400 
5400 

LOT-6500 
6531 KVA 

BOT-3460 
         3460 

HETT- 3900 
           3900  

BOT-3460 
         3460

 

17. Rectifier 
(Type) 

SILICON SILICON - SILICON SILICON 

18. Control  MU.OP MU.OP MU.OP   
19. AUX. M/C 

DRIVE 
AC,3PH AC,3PH AC,3PH AC,3PH AC,3PH 

20. Type of  Axle 
Box 

NEI AXLE 
BOX 

AXLE BOX 
THRUST 

PAD TYPE 

- NEI AXLE 
BOX 

NEI AXLE 
BOX 

21. Max. Elec. 
Braking 

Power in kW 

2430 2430        260 
kN 
(regenerat
ive 
braking 
effort) 

- - 

22. Cont. Rated 
Current  for 

TM  

750 A FOR 
BOTH 

TYPE OF 
MOTORS 

 

900A 270 A 
PER 

PHASE 
AT 2180 V

840 A IN 3S 
2P, 667A IN 

2S 3P 

667 A IN 
AC 

840 A IN 
DC 

23. ST
AR
T 
(t) 

33.5 t 42 t 460 kN 
(46.9t) 

30t AC: 33.84 
DC: 28.20 

 

 
Tractive 

Effort 

CO
NT 
(t) 

20.6t 27t 325 kN 
(33.1t) 

17.6t AC: 16.8 
DC: 22.8 

 
 



 
 

Important Features Of Electric Locomotives  
CLASS OF LOCOMOTIVES 

 6 7 8 9 10 
SN Features WCAM.2 WAP.1 WAP.3,  WAP.4, WAP.5 
1. Supply system 25 kV, 50 Hz 

Single Phase 
AC/ 1500 V DC 

---25 kV, 50 Hz, Single Phase AC--- 

2. Type of 
Service 

Mixed Passenger Passeng
er 

Passenge
r 

Passen
ger 

3. Year of 
Manufacture 

1995 1980 1987 1994 1999 

4. Year Put on 
Line 

1995 1980 1987 1995 2000 

5. Continuous 
Rating in KW 

(HP) 

AC: 3517 
(4718) 

DC: 2175 
(2916) 

2764          ( 
3760) 

2764 ( 
3760) 

3675 
(5060) 

4000(53
62) 

6. Axle 
Arrangement 

CO-CO 
 FABRICATED 

WITH  SEC 
SUSPENSION 

CO-CO 
FLEXI-COIL 
CASTING 

CO-CO 
FLEXI-
COIL 

FABRIC
ATED 

 

CO-CO 
FLEXI 
COIL 

CASTING 
BOGIE 

BO-BO 
FABRI, 
WITH 

SEC.SU
SPN. 

7. Axle Load 
(Tonnes) 

18.8 18.8 18.8 18.8 19.50 

8. Total WT of 
loco (Tonnes) 

112.8 112.8 112.8 112.8 78 

9. Max. Speed in 
Km  PH 

DESIGNED 

120 130 140 140 160 

10. No. of Motors 
& Suspension 

6  , AXLE HUNG & NOSE SUSPENDED--- 4, Fully 
Bogie 

Suspen
ded 

11. Gear Ratio 
(No. of Teeth 
on Pinion & 

Gear) 

1:4.13 
15:62 

1:2.76 
21:58 

1:2.76 
21:58 

1:2:52 
23:58 

1:3.65 
17:35:6

7 

12. Braking for 
loco 

AIR & HAND AIR BRAKE 
& HAND 
BRAKE 

AIR 
BRAKE 
& HAND 
BRAKE 

AIR & 
HAND 

REGEN
, AIR & 

PARKIN
G 

13. Braking for 
Train 

VAC & AIR 
TWIN PIPE 

VAC & AIR 
TWIN PIPE 

VAC & 
AIR 

TWIN 
PIPE 

AIR 
BRAKE  
TWIN 
PIPE 

AIR 
BRAKE 

14. Drive on Bogie GEAR 
 PINION 

GEAR 
 PINION 

GEAR 
PINION 

GEAR 
PINION 

CROW
N 



GEAR 
COUPLI

NG 
 

15
. 

Tr. Motor Type 
& Rating in 

kW(HP) 

TAO-659 D 
6X 566 (770) 

750 V,DC 

TAO-659 D 
6X 566 
(770) 

750 V,DC 

TAO-659 D 
6X 566 (770) 

750 V,DC 

HIT.
152
50 A 
6X 

630(
857) 
750 
V,D
C 

6 FXA 
7059, SQ 

CAGE 
AC 

MOTOR
S4x 1150 

(1564) 
2180V,3p

h 
16
. 

Transformer 
Type & kVA 

Rating 

HETT-5400 
5400 

HETT-3900 
3900 

HETT-3900 
3900 

HET
T-

540
0 

540
0 

LOT-
7500 
7475 

17
. 

Rectifier (Type) SILICON SILICON SILICON SILI
CO
N 

- 

18
. 

Control  MU.OP MU.OP MU.OP SIN
GLE 
LOC

O 

MU.OP 
ONLY 
TWO 

LOCOS 
19
. 

AUX. M/C 
DRIVE 

AC,3PH AC,3PH AC,3PH AC,
3PH 

AC,3PH 
& 1PH 

20
. 

Type of  Axle 
Box 

NEI AXLE BOX NEI A/B 
WITH 
HORN 
GUIDE 

NEI A/B 
WING TYPE 

WITH TR 
BAR 

NEI 
A/B 
WIT

H 
HO
RN 
GUI
DE 

- 

21
. 

Max. Elec 
Braking Power  

- - - - 160 kN  
(16.32 t) 

22
. 

Cont. Rated 
Current  for TM  

840 A IN AC 
     840 A IN DC 

 

750A 750A 900
A 

370A 
PER 

PHASE 
AT 

2180V,3 
ph. 

23
. 

ST
AR
T (t) 

AC:34.0 t 
DC:27.7 t 

22.2t 37.5t 30.8
t 

258 kN 
(MAX)  
(26.3 t) 

 

 
Tractive 

Effort 
CO
NT 
(t) 

- 13.8t 30.1t 19.0
t 

220 kN 
(22.4t) 



 
 
 

 

 
WAP4 WAM4 

 
 
 
 
 

WAP5 WAG9 
 

7.8  MEMU -An over view  
 

 MEMU is a acronym for Main Line Electrical Multiple Unit services. 
 
MEMU  RAKE  FORMATION -   

A MEMU consists of 2 or more units. Each Unit consists of   - 
 One Driving Motor Coach ( DMC)  which has a Driving cab & other 

control & traction equipments including Traction Motors and Three  Trailer 
Coaches( TC)  which  do not have any driving cab or Traction 
equipments.  

 The formation of one MEMU unit  is: 
               DMC==TC==TC==TC 

 On Indian Railways, in general 8 car, 12 car & 16 car multiple units are in 
service. 

DMC==TC==TC==TC ==TC ==TC==TC== DMC 
OR 

DMC==TC==TC==TC ==DMC==TC==TC==TC==TC==TC==TC== DMC 
 



7.8.3  Advantages  :  
 

 Caters the need of daily passengers in Minimum time with frequent 
stops. 

 It has High   acceleration due to use of DC Series Traction Motors (High 
Starting torque) and distributed power. 

 High retardation due to   quick application & release of Air brakes 
through   EP (Electro -Pneumatic) Brake system (simultaneous Application 
& Release of Brakes in all coaches through electrical signal). 

 Draw-bar pull is less in  Multiple unit operation due to push- pull effect  
 Operation by Single operator ( Driver without assistant) due to  provision 

of dead man’s safety device.  
 Higher Passenger capacity –  

a. DMC- I st class- seats- 36, Standing – 52 ; 
b. Ladies – Seats – 42, Standing – 62 ;  
c. TC - seats- 108,  Standing – 216    
d. Total in one unit = 402 seats & 762 Standing. 

 Economical as works on existing traction system & Units can be 
combined as per traffic requirement. 

 Reversal at terminals is not required. 
 

Working of MEMU : 
 

 25 kV OHE supply is drawn through a single   Pantograph provided in 
DMC which is fed to the Transformer via circuit breaker. The Transformer 
is provided with suitable taps for giving varying voltages. 

 Tap changer contactors close in sequence to increase the Voltage applied 
to four DC Traction motors in each DMC after rectification (i. e. conversion 
to DC) by a rectifier, The voltage available at the traction motor is function 
of  position of Master controller handle.   

 The Master Controller is   provided with a dead man’s device which cuts 
off power and applies emergency brakes in case the driver gets 
incapacitated. 

 Two auxiliary windings are provided to run auxiliary motors such as 
Transformer oil circulating pump, Radiator cooling fans, Rectifier  cooling 
fans,  Main compressor motor  & supply to Lights and Fans in the unit. 

 The   110V Control supply is fed through out the length of the rake via 4 
electrical jumpers for controlling the rear DMC & EP brakes. 

 The brake Controller is provided in the driving cab to apply EP, Auto & 
Emergency brakes in the rake. Main air supply is maintained by the 
compressor in MR pipe from one end to other which is connected through  
out the rake. Similarly the brake pipe is also running from one to the other 
& 5 kg/ cm 2 pressure   is maintained by the brake controller in its Release 
& Run position.  
 The EP brake   is applied when   electric signal sent   via electrical 

jumpers   by brake controller to all application valves of the EP units 



provided in under frame of each coach. Release of brakes takes place 
when the handle is brought back to Release position. 

 In case EP   brakes fails or Auto brakes are to be applied the Brake 
controller handle is further moved to   Auto position . This causes 
reduction in brake pipe pressure & triple valve provided in EP unit 
Applies brakes to each Coach.  

 Bringing the   Brake controller handle to Emergency position exhausts 
brake pipe pressure rapidly to apply emergency Brakes at a faster rate. 
Restoration of Brake pipe pressure, releases the brakes.  

 
 
 
 
7.9 Three Phase -EMU  

 
On Indian Railway, 1500 V DC traction system exists over on Mumbai 

division of Central Railway. All other electrification is on 25000 V AC system. 
Railways have decided to convert existing 1500 V DC traction system to 25000 V 
AC Traction system. 

 

Advantages : The main advantages and benefits envisaged after 
conversion from 1500 V DC system to 25000 V AC are- 

 
 The number of AC substations required   will be 18 on Central 

Railway as  against existing 70 DC sub-stations. Similarly there will 
be 5 sub-stations as against 21 DC sub- stations on Western 
Railway 

 Increased number of train services and increased train 
loads/speeds. 

 Electrical energy saving in the range of 25 - 30 %. 
 Improved reliability. 
 Less fire hazards. 
 Scope for expansion and capacity enhancement. 
 

7.9.1  Three phase technology for dual voltage (1500  V DC/25000 V AC) 
EMUs : 

 
The system consists fundamentally of four asynchronous three phase 

traction motors controlled by a variable voltage variable frequency inverter. 
The inverter takes power either directly from 1500 V DC overhead supply or at a 
fixed 1700 V DC obtained from 25000 V AC over head Supply via a step down 
transformer and twin four quadrant controlled power converters. 

 
Major components are : 
       25 kV Transformer   
 Single phase forced commutated bridge.  



 DC link.                                                             
 Inverter. 
 Three phase traction motor. 

 



 
The schematic diagram of three-phase EMU is as under: 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 

 

Brief Description : Output of two secondary windings of 25 kV Transformer 

is fed to two single phase forced commutated bridge connected in parallel. 

Both these forced commutated bridges convert AC in to DC supply. Out put 

of two converters in parallel is connected to DC link.  
 
Out put of DC link is connected to variable voltage and variable 

frequency inverter. The inverter generates variable voltage and variable 
frequency (VVVF)supply with the help of gate turn off thyristors (GTOs). The 
VVVF three phase out put of the inverter is supplied to traction motors connected 
in parallel. 
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Advantages:  
 Higher Acceleration and decelaration  
 Higher speed 
 Jerk free working 
 Regeneration of energy 
 Less maintenance 
 Smooth ride due to air suspension 
 Audio visual PIS 
 Forced ventilation for passenger comfort  
 

7.10 12000 hp loco  

 IR is setting up a Green field facility for manufacture of 12000 HP twin Bo-
Bo electric locos.  800 IGBT based locos will be manufactured in 10 years and 
maintained for 15 years by the PPP partner.  This loco will have 25 Ton axle load 
and will be suitable for working double stack container trains on Dedicated 
Freight Corridors(DFC). 

CHAPTER 8 
 

ENERGY CONSERVATION 

8.1  Monitoring of Energy Conservation  

8.1.1.  The Staff connected with electric traction  makes every effort to avoid 
wastage in use of electricity through constant vigil. 
8.1.2.  One Senior Administrative Grade Officer of Electrical Department is 
nominated by Chief Electrical Engineer to be in charge of matters pertaining to 
Energy Conservation. The officer shall : 

 Monitor pattern of consumption of electrical energy on electrified divisions 
based on the reports from Divisions: 

 Plan for Energy Conservation measures and monitor their 
implementation;  

 Provide guidance to Divisional Officers;  
 Arrange for training of officers and supervisors;  
 Discharge other related functions. 

 
8.1.3.  Sr. DEE (Tr D) and Sr. DEE (OP) hold, monthly meetings to analyze 
energy consumption and maximum demand for the preceding month vis-a-vis 
earlier months. The figures should have a relation to the traffic moved. In the 
event of maximum demand and energy consumption being found 
disproportionately high, a detailed investigation should be made and corrective 
action, if any, should be advised to concerned departments. 



 
8.2  Energy Conservation Measures 
 
 While development of better designs and use of energy efficient 
equipment will bring about reduction in energy consumption, yet on the existing 
systems the following measures listed below will contribute to conservation of 
electrical energy in traction. While working to these recommended measures no 
compromise shall be made with the safe and reliable operation of equipment and 
train services. 
 
 
 
 
8.2.1 Energy Conservation Measures for Traction Installations: 
 
 1. Shunt capacitor banks shall be provided at traction sub-stations, where 
not done, to reduce maximum demand and line losses. Priority should be given 
to the sub-stations feeding large marshalling yards. 
 2. Standby traction transformers shall be kept de-energized to save on no 
load losses. 
 3. Demand monitoring equipment, wherever provided, shall be maintained 
in the working order. 
 4. Traction Power Controller shall co-ordinate with the Section Controller 
to avoid simultaneous starts of trains, as far as practicable. Bunching of the train 
in the event of breakdown has to be avoided to the extent feasible. 
 5. Wherever standby emergency power supply is also derived from OHE, 
the associated auxiliary transformer should be kept isolated from 25 kV side to 
avoid no load loss. This, however, shall not be applicable for power supply to 
signals where changeover has to be immediate. 
 6. Ensuring of good electrical contact to attain low resistance at conductor 
joints (splices) and parallel groove (PG) clamps through periodical inspection and 
maintenance. 
 7. Connections to buried rail opposite sub-stations for return current are 
prone to corrosion leading to increased resistance and loss of energy. These 
connections should be inspected periodically and maintained to obtain good 
electrical connection. 
 
8.2.2  Energy Conservation Measures for Rolling Stock: 
 1. Drivers/Motormen are expected to be well - conversant with the road to 
make the best use of down gradients to effect maximum possible saving in 
energy consumption. 
 2. In level sections and particularly in suburban sections, coasting should 
be resorted to as much as possible and brake applied only when essential to 
control the speed or stop the train. To help Drivers and Motormen "Coasting 
Boards" are fixed at appropriate points on suburban sections. In some Railways, 
time totalizes have been provided in EMUs. 



 3. In the undulating terrain, speed may be allowed to drop down when 
going up a short up-gradient. After passing over the crest, the train will 
automatically pickup the speed with power off when going downhill, so that it 
attains maximum permissible speed on the section when it arrives at the foot of 
the next up-gradient. This feature should receive special emphasis during 
learning the road period. 
 4. Re-scheduling of booked speed of EMU to help conservation of energy. 
 
8.2.3  Energy Conservation Measures for Maintenance Installations: 

1. Switch off lights, fans and air conditioners when not required. 
2. Keep standby transformers de-energized from HV side. 
3. Check idle running of machines. 
4. Check' leakage and misuse of compressed air. 
5. Check leakage and wastage of water. 
6. Maximise use of natural day light in service building to reduce need for 
electric light. 
 

8.3  New Developments: 
 1. The traction staff should keep themselves fully abreast of technological 
developments like 3 phase drive Electric locos being made elsewhere, within the 
country and abroad, in respect of efficient utilization of electric power in traction 
applications and try to derive benefits from such developments. 
 2. Electric locomotives simulator: Training of Drivers on simulator can help 
drivers in running of trains with optimum consumption of energy. 
 3. On Board Power factor correction Equipment on Electric Locomotive. 
 
 
 

********************* 
 



CHAPTER 9 
 

THREE PHASE TECHNOLOGY FOR TRACTION APPLICATION 
 

9.1 Introduction: Three phase AC drive technology has become very 
common and significant for modern rail vehicles.  These vehicles are equipped 
with GTO thyristors and microprocessor control systems.  Microprocessor is used 
for vehicle control, supervision of health and operations of all major components 
and diagnostics.  It permits electric breaking down to standstill and selection of 
best PWM technique for improved performance of motor as well as unity pf.  The 
advantages associated with this technology are evident in technical as well as 
economic aspects.   
 
9.2 What’s need for change? : Earlier, all the locomotives were using 
DC traction motors.  The speed/torque regulation is achieved by using either tap 
changer on transformer or through resistance control on majority of these 
locomotives.  Conventional relay based protection schemes are used.  In most of 
the cases, the driver uses his discretion to diagnose and get past the problem. 
 

1. FRPCPY for Tap changer and its associated equipments is about 10%. 
2. DC motor has inherent problems of brush gear, commutator and low 

power to weight ratio.  DC motor is essentially a high current low voltage 
design which calls for expensive large diameter cables and large electro-
pneumatic reverser, contactors, switches etc. 

3. Thyristorised DC traction motor drives, though made the DC motor drive 
more efficient, suffer because of high harmonic injection into.  Power 
supply.  Loss associated large filters had to be carried on Locomotives to 
overcome this. 

4. Emphasis on regeneration is increasing day by day to reduce energy bill 
as well as to save energy for greater national cause. 

5. With ever increasing need for hauling higher loads, there is need to make 
maximum use of available adhesion. 

6. There is need for track friendly locomotives to reduce track maintenance 
efforts. 

 
9.3 Why three phase technology?: Advantage of 3-phase induction motor 
over DC series motor. 
 
1. Three phase traction motors are robust and require little maintenance.  
Apart  from bearing, it has no parts subjected to wear. 
2. No restriction on speed of motor in absence of commutators, Ac traction 

motors can easily operate at 4000 rpm in contrast t0 2500 rpm in case of 
DC machines.  

3. The limit imposed due to bar-to-bar voltage for DC commutator   motor  is  
no  more relevant with squirrel cage induction motors. Whole power flow 
from transformer to converter to DC link and down to inverter / motor may 



be chosen at higher operating voltage.  Against nominal 750 V, 1000A 
system with DC machines  equivalent three phase  propulsion  is  
configured  around  2800  V,  300A.    Due  to  heavy  reduction  in 
operating current, power cables are much lighter and losses are reduced. 

4. Power to  weight  ratio  of induction  motor  is much higher than the DC 
motor.  As a typical example  1500  KW per  axle can  be  packed per Axle  
with  induction  motors compared to 800 KW maximum with DC motors.  

5. Since the torque speed characteristic of the induction motor is markedly 
steeper than that  attainable  by conventional  Dc machines,  the induction 
machine can take  better advantage of maximum possible tractive effort. A 
high mean adhesion coefficient can be expected. 

6. As  the  adhesion  coefficient  is  high,  it  is  possible  to  transfer  a  part  
of  the  braking forces for the trailing load to electric brakes of locomotive.  
That is, in the case where regenerative braking is used, the regenerated 
electric energy can be increased. 

 
7. High power/weight ratio of induction motor, reduction in cable thickness, 
 reduction in number  of  contactors,  switches  etc.  result  in  reduction  in  
 physical  dimension  and weight of the entire system. 
 
Advantages of microprocessor based control 
8. Almost  all  moving  contactors,  switches,  relays,  reversers  etc.    are  
 eliminated  and operation is sequenced by means of solid state logic 
9. The  microprocessor  is  used  for  drive  control.    The  microprocessor  
 allows  the redundancy to be built in controls rather than the power 
 equipments. 
10. Microprocessor  based  fault  diagnostic  system  guides  driving  crew  
about   the  fault location and suggests remedial action.   It also keeps 
records  of  faults,  which can be analysed by shed staff later. 
11. Microprocessor control software has flexibility to provide software-based 
solution to local operational needs.  
 
Other advantage of three phase drive 
12. The induction motor drives are about 20% energy efficient compared to 
DC  drives. 
13. Three phase drives allow regeneration and unity  power factor operation. 
The   energy saving due to regeneration and improved power factor are sizable. 
14. Electric  braking  down  to  standstill  is  possible.    It  improves  
operational   efficiency besides reduction in maintenance efforts. 
 
9.4  Then Why So late? To  achieve  these advantages of  induction  motor, it 
is  necessary to supply  it  with  a three phase variable voltage variable frequency  
(VVVF)  source.   This  could not  be achieved under technically and  
economically feasible conditions, until the advent of GTOs and microprocessor 
based control system in the last few years. 



 
Variable voltage variable frequency drive: In  adjustable  frequency  drive,  
the  supply  frequency  is  reduced  for  starting,  this frequency reduction 
improves the rotor power factor and this increases the torque/ampere at starting.    
In  this  manner,  rated  torque  is  available  at  start  and  the  induction  motor  
is accelerated rapidly  to  its  operating speed by  increasing the  supply 
frequency. This method also  avoids  danger  of  low  frequency  crawling,  which  
sometimes  occurs  when  induction motors are started on fixed frequency 
supply.  
 
 Fig.1.2 shows  T.S.  characteristic  for  constant v/f (constant air  gap flux) 
at different supply  frequencies.    The  breakdown  torque  is  maintained  
constant  by  maintaining  v/f constant.    The  stator  voltage  cannot  be  
increased  beyond  rated  voltage.    With  voltage remaining fixed further, as 
frequency is increased  above base or rated  motor speed, the air gap  flux  and  
breakdown  torque  decreases,  as  shown  in  fig.1.3.    These  characteristics  
are suitable  for traction  applications, where  a large torque  is required below  
base speed  and a reduced   torque  is sufficient for  high speed running.   The 
torque-speed characteristic for  a practical traction drive system evolved from the 
above two strategies is shown in fig.1.4.  The variation  in  motor  voltage  &  
current,  slip  freq.  and  torque  as  the  function  of  speed  for operating regions 
shown in fig.1.4 is shown in fig.1.5. 
 
9.5 Three phase induction motor drive: The block diagram for such an 
induction motor drive is shown in  fig.2.1 Motor-end inverter  can  be  a current  
source  inverter  or  a  voltage  source inverter.   In  the  past, when conventional 
thyristors were the only choice, designers opted for current source inverter.  
About 70% of all underground railways and light rail transport in the world today 
are partly or fully equipped with this technology. 
 
The  voltage  source  inverter,  which  required  very  complicated  control  
electronics, when  equipped  with  thyristors  did  not  become  a  paying  
proposition  until  the development of GTOs and microprocessor based control 
techniques.  
 
The  circuitry  of  the  input  converter  which  provides  a  DC  supply  for  the 
load  side converter depends on the following: 

1) Type of input power supply i.e. AC or DC. 
2) Electricity utility s limits on reactive power harmonics.  
3) Type of electric brakes; that s regenerative, rheostatic or both. 

  
Fig.2.2 shows power schematic of ABB three phases AC locomotive. 
 
The following stages are involved in power conversion. 

 AC voltage is stepped down by main transformer. 



 AC to  DC  conversion and  boost up  by  2.0 to  2.5-boost  factor  by  
means of front-end converter. 

 Filter stage to reduce ripple in rectified DC. 
 Link over voltage protection. 



 
Technical Particulars for WAP5 Locomotive 

 
1.1 Guaranteed performance at 22.5 kV and half worn wheel: 
 

(i)   Starting tractive effort 258kN 
(ii) Continuous rated tractive effort in   the 

speed range of 0-50 km/h 
220 kN 

(iii)  Continuous rated speed 50 km/h 
(iv)  Continuous rated power at wheel   rim in 

the speed range of 80-160 km/h 
4000 kW 

(v)   Maximum regenerative breaking effort   160 kN (10-90 km/h) 
(vi)  Maximum service speed         160 km/h 

            
1.2 Arrangement:  

(i)   Axle arrangement Bo-Bo 
(ii) Traction motor mounting Fully suspended on bogie 

frame 
(iii)  Brake system Air, regenerative and 

parking brake for loco 
(iv)  Control circuit Voltage       110 Vdc (nominal) 

 
1.3  Important dimensions: 

(i)   Total weight 78.0 ± 1% tones plus max. 800 kg 
including harmonic filter and side 
buffers 

(ii) Axle load 19.5 ± 2% tones 
(iii)   Unsprung mass per axle Limited to 2.69 tonnes 
(iv)   Wheel Dia                - new 

                                -half worn
                                - full worn

1092mm 
1054 mm 
1016 mm 

(v)   Gear ratio 3.941 (67:35:17) 
(vi)   Length of loco over buffers 18162mm 
(vii) Length of loco over 

headstock 
16880 mm 

(viii)  Bogie center distance       10200 mm 
(ix)   Loco wheel base       13000 mm 
(x)   Bogie wheel base       2800 mm 
(xi)   Overall width         3144 mm 
(xii)  Length of cab         2434 mm 
(xiii)  Panto locked down height     4255 mm 
(xiv)  Height of C.G. from rail level   1393 mm 

 
1.4  Other salient features: 



-   3-phase  drive  with  GTO  thyristors  and  MICAS – S2  
 microprocessor   based control system. 
-   Provision for multiple unit operation of two locomotives. 
-   Provision for ballasting to increase the loco weight to 135 tones in  future. 
-   The design permits interfacing and provision of “inching control” in  future. 
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Question Bank for  Quiz 
(Electrical Engineering) 

 
I) Power/Coaching 

 
 
 
 
Q.1 Illuminance is defined as Quantity of light (lumen) falling on unit area (M2) 
 
Q.2 The unit for measuring illuminance  is  LUX. 
 
Q.3 Full form of CFL is Compact Fluracent Lamp. 
 
Q.4 The diameter of T8 version of Fluorescent tube light is 1 inch 
 
Q.5  Wattage   of T5 Fluorescent tube light is 28W. 
 
Q.6 Life of T5 lamp is approximately  15000 to 18000 burning hours. 
 
Q.7 Full form of LED lamp   is Light Emitting Diode lamp. 
 
Q.8 The platform lighting  at railway station is divided in two circuits. Before 

arrival of train, 70% light is switched on. 
 
Q.9  DCP  type of fire extinguisher used for electrical fire. 
 
Q.10 Full form of ACSR conductor is Aluminum Conductor Steel Reinforced. 
 
Q.11 The voltage and frequency of domestic power supply system in India is 

2415V and 50Hz. 
 



Q.12   Average life of lead acid   battery is 4 yrs.  
 
Q.13  Battery of 1100 ampere hour capacity is used in AC 3tier coach. 
 
Q.14 Rating of alternator for BG AC coach  is 18/25 KW. 
 
Q.15 The cut in speed for 4.5kw alternator used in Sleeper class coach is 19 

kmph. 
 
Q.16 In sleeper class coach , 16/40 lux of illumination level is minimum needed. 
 
Q.17 Term “air-conditioning” was coined by Mr. S W Cramer  in 1906. 
 
Q.18 The EFT in coaches is provided for  
 a. Controlling the DC supply    
 b. Feeding the battery   

c. Extending power supply to/from the adjoining coaches      
d. None of the above 

 
Q.19 Subject of Air conditioning of coaches on Indian Railways comes under 
the jurisdiction of  

a. CESE  b. CEGE  c. CELE  d. CEDE 
 
Q.20 Platform lighting at station is divided in two circuits in ratio of  70:30. 
  
Q.21 The yard stick for provision of Electrical points in staff quarters can be 

changed by the Zonal railways with the approval of  
 
 a.      Railway Board  b. EIG c. General Manager d.
 CSO 
 
 
Q.22 The type of refrigerant  used in LHB type of AC coaches is 
 a.  R 12  b. F22 c. R 134a d. none of the 
above 
 
Q.23.   Who functions as Electrical Inspector to Government of India in the Indian 
Railways? 
 

(a) Chief Electrical Loco Engineer 
(b) Chief Electrical Services Engineer 
(c) Chief Electrical Engineer 
(d) Chief Safety Officer 

 



Q.24  The human comfort level in an AC environment is affected by 
 a. Level of lighting   b. Draft  
 c. Level of tiredness    d. Speed of the train 
  
Q.25 The illumination is measured in term of  
 a. Tesla  b. Candela/m2  c. Lux d. Gauss 
 
Q.26 The train lighting system used on EMUs is known as  

a.  Head on Generation System   b. Self Generation System  

c. End on Generation System   d.  Mid on Generation System 

Q.27 Railway stations with annual passenger earnings from Rs. 3 to 6 Crs. are 
categorized as 

 a.  A1 class b. C  Class c. B  Class  d.  F 
class 

 
Q. 28 The capacity of battery used in LHB Rajdhani coaches is  

a. 120 Ah b.  1100  Ah c.  90 Ah. d.  70 Ah 
 
Q.29 In the months of rainy season what role can the air-conditioning system of 

conventional AC coaches perform?  
(a) It can increase the Relative humidity  
(b) It can decrease the Relative humidity  
(c) It can neither increase nor decrease the Relative humidity. 
(d) Relative humidity can both be increased and decreased from the 

setting of the control panel. 
 
Q.30   The system of power supply used in the Coaches of Rajdhani & 
 Shatabdi  Express on IR is known as 

(a) Self Generation  
(b)  End-on-Generation 
(c) Mid-on-Generation 
(d) Head-on- Generation  

 
Q 31   The numbers of AC Plants in an  AC Ist Class  coach (open type 
 system)  are: 
 (a)Three     (b) Two 
 (c) One     (d) Four  
 
Q.32 The EIG draws his powers from  

a. The “Indian Electricity Act” b. The “Indian Electricity Rules”  
c. The “Indian Railways Act” d. The “Electricity Act, 2003” 

  
Q.33 The frequency of domestic  AC power supply adopted in India is  



a. 60 Hz.   b. 50 Hz c.  75 Hz.  d.   90 Hz. 
 
 
Q.34 Train lighting on Indian Railways comes under  the jurisdiction of  

a. CESE  b. CEGE  c. CELE  d. CEDE 
 
Q.35 Both of the pump and motor are inside water in case of   
 a. Turbine pump   b. Submersible pump  
 c. Centrifugal pump  d. Jet pumps 
 
Q.36 The Mid on Generation system of train lighting is used for   

a.   Rajdhani Exp. Trains  b.  MEMU trains  

c. Slow passengers trains d. Garibrath Exp. trains 

Q.37   Branch officer in division looking after maintenance of AC coaches in 
Division  is known as  
 a) Sr.DEE/M b)  Sr.DEE /P  c)  Sr.DEE /G  d) Any of a,b,or c     
 
Q.38 To reduce Electrical energy bill  , power factor should be kept  
 a) as less as possible 
 b) as high as possible              
 c) power factor does not effect energy bill  
 d)  as close to unity as possible 
 
Q.39 Railway stations with annual passenger earnings from Rs. 1 to 3 Crs. are 
 categorized as 
a.  A1 class b. C Class c. B Class d.  F class 
 
Q.40  If you are posted as a branch officer in Vadodara Division for Power  
related  works, , you are likely to be known as- 
 a) Sr.DEE/TRS     b)  Sr.DEE (P) 
 c)  Sr.DEE /TRO     d) either b or c 
 
Q.41 A section of ADI division has been electrified recently.  Before energizing 
this  section,  whose sanction is essential 
 a)  GM/WR      b) CEE/WR 
 c)  DRM/ADI      d) Sr.DEE/TRD/ADI 
 
Q.42 Who is designated as  EIG.  in railways?  --------- 
 
Q.43 The standard voltage adopted for 3phase AC system in India is  

a. 750 V AC b. 440 V AC c.   230 V AC d.  110V 
AC 
 



Q. 44 Modified TL system is  2 wire unearthed system. 
 
Q. 45 In RMPU type AC coach, 4 number of compressors are used. 
 
Q.46 Capacity of inverter in RMPU AC coach is 25 kva. 
 
Q.47 Presently following type of AC coaches are used: 

a.  HOG     b. MOG 
c. LHB     d. None 

 
II ) TRD/RE 
 
Q.1 Electrification in Indian Railways was introduced for the first time in the 

year 1925 
 
Q.2 Average cost of electrification on double line section is around  1 crore  

per route  km. 
 
Q.3 As per Vision -2020  plan of electrification, 1400 km are to be electrified 

every year till 2020. 
 
Q.4 Minimum vertical distance between live OHE and fixed structure / moving 

loads is 250mm  for long duration. 
 
Q.5 Minimum lateral  distance between live OHE and fixed structure /moving 

loads is 250mm  for long duration. 
 
Q.6 Minimum safe  clearance for men to work near OHE is 2 mtr.  
 
Q.7 N Type portals are used  to cover OHEs of 4 number of tracks.  
 
Q.8 O Type portal are used to cover OHEs of 6 number of tracks.  
 
Q.9 R Type portals are used to cover OHEs of  8 number of tracks.  
 
Q.10 The standard height of contact wire above the track plane is kept as  5.60  

mtr. at cantilever. 
 
Q.11 The height of OHE at level crossing gate is kept as minimum 5.50 mtr. 
 



Q.12 The stagger of OHE on tangent  track is normally kept as + 200 mm. 
 
Q.13 The full form of UIOL is Uninsulated Overlap. 
 
Q.14 The Section insulator in OHE is provided for the purpose of 

…………………………………………. 
Q.15   The PTFE type neutral section is located on tangent  track at least 400 

mtr. after the stop signal. 
Q.16 The setting distance of mass on tangent  track shall be normally 2.80 mtr 

for the broad guage. 
Q.17 The normal  setting distance of portal is kept as 4.65 mtr.  
 
Q.18 The maximum span in OHE is restricted to 72 mtr. In IR. 
 
Q.19 10 KVA capacity Auxiliary transformers are provided at stations for supply 

power to signaling system. 
 
Q.20 The head quarter of CORE  in Indian Railway is at Allahabad. 
 
Q.21 The full form of CORE is Central Organization in Railway Electrification.  
 
Q.22 The average yearly  Railway Electrification planned under   Vision  2020 is  
 a. 5000 RKM b. 1400 RKM c. 4500 RKM d.
 2500RKM 
 
Q.23 The horizontal distance between the Center Line of the Track and nearest face 
 of  the mast is known as 

(a) Stagger    (b) Implantation 
(c)Span    (d)Height 

 
Q.24 The requirement of copper and steel is reduced in 25 KV single phase AC 

system as compared to DC system  because of  
 a. Lower  voltage   b. Lower current   
 c. Lower power   d. Lower energy 

 
Q.25 O type portals are used for supporting OHE up to  
 a. 4 tracks    b. 6 tracks   
 c. 8 tracks   d. 3 tracks   
 
Q.26 Overlap provided at an SSP is  
 a. UIOL    b. IOL  
 c. Neutral section  d. Section insulator with isolator  
 
Q.27 What is the distance of warning boards from neutral section location:- 
 (a) 100 m & 500 m.     (b)  2000 m & 1000 m 
 (c)  500 m & 250 m     (d)  250 m & 150 m 



 
Q. 28 Contact wire is placed in zig-zag manner in entire span length, in order to- 

(a) to avoid formation of groove on panto pan strip 
(b) to ensure uniform rubbing of pantopan strip within current collection 

strip 
(c) to avoid breakdown due to formation of groove in pantopan strip 
(d) all of the above 
 

Q.29 All RE works on Indian Railways are centrally controlled by 
a. Zonal Railways  b. Divisions c. CORE d.

 Production Units 

Q.30 Bracket tube is a part of  

 a. RMPU   b. Cantilever Assembly  

c. Arno Converter   d. Submersible Pump 

Q.31 The stagger of contact wire at ‘push off’ location is directed  
 a. Towards the OHE structure     b. Away from the OHE 
structure  
 c. Right at the centre line of track     d. None of the above 
 
Q.32 The section insulator is used for  

a. Insulating the two phases in a TSS 
b. Insulating two elementary sections of OHE 
c. Insulating the OHE at insulated overlap  
d. None of the above 
 

Q.33 In an AC TSS, which phase of 132 KV/25 KV traction transformer should 
be  earthed? 

(a) one phase of 132 KV primary side 
(b) both phases of 132 KV primary side 
(c) one phase of 25 KV secondary side 
(d) both phases of 25 KV secondary side 

 
Q.34 The power supply between two adjacent Traction Substations feeding the 

OHE in TRD is separated by 
(a) SP     (b)  SSP 
(c)  FP    (d)  RCC 

Q.35 The horizontal distance between the Center Line of the Track and nearest face of 
the  mast is known as 

(a) Stagger    (b) Implantation 
(c) Span    (d) Height 
 

Q.36 Freight traffic hauled on electric traction on IR is  



a. 75%    b. 67%   
c. 60%    d. None of a,b,c 

 
Q.37 Numbering of OHE structures on up line in a double line section will 
always be  
 a. Even nos. b. In sequence   
 c. Odd nos. d. none of the above  

 
Q.38 Minimum height of contact wire on level crossings is  
 a. 5.8 Mtr. b. 5.6 Mtr. c. 4.67 Mtr. d. 5.5 
Mtr.  
 
Q.39  Before charging any new electrified section on 25 kv AC, whose sanction is 
 required. 

 a)  CRS b) ML  c)  GM d) CEE   
 
Q.40 Before approaching neutral section, loco pilot is required to open  DJ  in 
loco to avoid                            in OHE.   
 
Q.41 First Electric train in India started on 3rd February               .             
 
Q.42   The horizontal distance between the Center Line of the Track and nearest 
face of the mast is known  As                                             . 
 (a) Stagger (b) Implantation         (c) Span       (d)   Height 
 
Q.43 Which of the following is a permissible span 
 a) 62 m  b) 49.5m  c) 45.5m  d) 35m      
 
Q.44 To avoid formation of groove on panto, contact wire is held in a Zig Zag 
 fashion.  This arrangement is known as ………………. 
 
Q.45 Before approaching neutral section, loco pilot is required to open                           
 in  loco to avoid                            in OHE.   
 
Q.46 While length of conventional neutral section is  41 mt, modern PTFE 
neutral  section are only                   mt long. 
 
Q.47  Which of the following is a permissible OHE span 
 a) 62 m    b) 41 m c) 48 m d) 54m     
  
Q.48  What is the distance of warning boards from neutral section location:- 
 a.  100  m & 500 m.    b.  2000 m & 1000 m 
 c.  500 m & 250  m    d.  250  m & 150  M 
 
Q.49  In general Traction Voltages  on India Rly is. 
 a.  1500 Volt   b.  3000  Volt       c.    25000  Volt       d.    750 Volt 



 
Q.50 Indicate  normal values  of following 
 SPAN--------------- 
 
 Setting Distance---------------- 
 
 Encumbrance----------------- 
 
Q.51 What is  the material used in Contact wire-------------- 
 
Q.52 Where is portal  used?--------------------- 
 
Q.53  Regulating winding of auto transformer is provided with                        taps. 
 a)  6  b) 8  c)  16  d) 15                  (       ) 
 
Q.54 Define Elementary section of OHE----------------------------------- 
 
---------------------------------------------------------------------------------------                                           
 
Q.55 In yards where adequate distance between tracks in not available,  OHE is 
 supported with the help of-                      
 a)  Mast          b)  Upright        c)  Broom    d)  Portal? 
 
Q.56 Electric supply in a sector of OHE is controlled by 
 a)  Isolator        b)  Interrupter        c)  Circuit Breaker       d)  Either b or c 
 
Q.57 HOD looking of the maintenance of traction distribution is known as             
?   
 
Q.58  In AC traction, span length varies in steps of :-  

          (a) 4.5 meters           (b)  9 meters          

 (c )  6 meter                 (d) 18 meters    

 
Q.59  Maximum span length in AC traction is :- 

         (a) 67.5 meter       (b) 72 meter           (c)   63 meter    (d) 22 meter  

 
Q.60  Difference between two consecutive span length should not be more than:- 
         (a) 25 m.      (b) 20 m.                (c) 18 m.  (d) 16 m. 

 
Q.61  Maximum wind pressure considered to design OHE structures  for Red 

zone is :- 
         (a) 180 kgf /sq. m.   (b) 160 kgf /sq. m.       

 (c) 150 kgf /sq. m.   (d) 110 kgf /sq. m. 



 
Q 62   Maximum tension length in AC  traction is:- 

 (a) 1500 m      (b)1600 m             (c)1000 m                      (d) 750 m 

 
Q.63  At the end of tension length ,an  overlap is provided :- 

(a) to maintain electrical clearance.  

(b) to maintain mechanical clearance                                                    

(c) to maintain mechanical & electrical clearance. 

(d) to provide smooth passage for pantograph. 

 

Q.64  A small tension length is much useful at the time of OHE  breakdown or 

maintenance work due to:- 

(a) mechanical independence of each tension length. 

(b) to maintain uniform tension in entire tension length. 

(c) easy transportation of OHE conductors.   

(d) all of the above 

 
Q.65  Which type of overlap is formed at the end of every tension  length:- 

(a) insulated overlap   

(b) un-insulated overlap  

 (c) either Insulated overlap or un-insulated overlap. 

 (d) none of the above. 

 
Q.66  Axial distance between catenary & contact wire at the OHE  support , in 

vertical plane is called :-  
(a) implantation         (b) gradient of OHE       (c) encumbrance        (d) 

stagger 

 
Q.67  In AC traction ,normal encumbrance at support is:- 

           (a )  1.9 m           (b) 1.4 m                          (c )  0 .9 m  (d) 2.0 

m 

 
Q.68  In  AC traction, height of contact wire at support from rail level  (regulated 

OHE)  with 100mm pre sag   in contact wire is :- 
 (a) 5.5  m       (b) 5.55 m    (c) 5.6  m (d) 5.75 m 

 



Q.69  In  AC traction, height of contact wire from rail level in Carshed  is :- 

 (a) 5.6  m      (b) 5.65 m     (c) 5.75 m (d) 5.8 m 

 
Q.70  In  AC traction, normal height of the catenary wire at support  from rail level 

(regulated OHE)   with 100 mm pre sag   in contact wire is about :- 
 (a) 7  m     (b) 7.75 m      (c) 7.25  m (d) 7.45 m 

 

Q71 At level crossing gate, maximum height of rail height gauge from the road 

surface is 

 (a) 4.381 m     (b) 4.67 m                (c) 4.80 m (d) 4.45 m 

 

Q.72 At level crossing gate  ,normal height of contact wire from the rail level is  

 (a) 5.80. m     (b) 4.67 m        (c) 4.80 m (d) 5.50m 

 
Q.73   The fitting, which is used to transfer the weight of contact wire  to the 

catenary  wire is called:-   
(a) Section insulator (b) Jumpers        (c) cantilever assembly      (d) 

droppers  

 
Q 74  Diameter of  in-span dropper in ac traction is:- 

 (a) 7 mm         (b) 6.75 mm          (c) 6 mm                 (d) 5 mm   

 
Q. 75 Material of AC contact wire is :- 

  (a) hard drawn copper         (b) annealed copper       

 (c) cadmium copper    (d) brass 

 
Q.76 In AC traction, maximum stagger of contact wire on tangent track  is :- 

 (a) 380 mm         (b) 300 mm      (c) 229 mm                 (d) 200 mm 

 
Q.77 On tangent track, contact stagger is 200 mm at support, what will  be the    

catenary stagger? 
 (a) 300 mm.                   (b) 200 mm.  (c) 100 mm.   (d) Zero  

 
Q.78 In regulated OHE, how much tension is kept in OHE:- 

 (a) as per tension / temperature chart              (b) 3000 kg 

 (c) 2000 kg     (d) 1500 kg 



 
Q.79 In regulated OHE, Where anti-creep point is provided ?   

 (a) starting of tension length           (b) finishing of tension length 

 (c) midway of tension length                 (d) all of the above 

 
Q.80  Tramway type OHE can be used for :-  

(a) main line          (b) siding only          

 (c) wiring of turnouts   (d) all of the above 

Q.81 A neutral section is provided in OHE between two 25 KV , single  phase, 50 

Htz. traction sub-stations due to :- 

(a) to separate the zones, which fed by the adjacent sub station of 

different phase 

(b) to increases the current carrying capacity of the OHE 

 (c) to minimise the voltage drop in OHE conductors 

 (d) all of the above 

 

Q.82   25 KV traction system needs the supply of :- 

 (a) single phase        (b) two phase    (c) three phase       (d) three 

phase & neutral wire 

 

Q.83  In an AC TSS , which phase of 132 KV/25 KV traction transformer should 

be    earthed ? 

(a) one phase of 132 KV primary side       

(b) both phases of 132 KV primary side                                                                                   

(c) one phase of 25 KV secondary  side 

(d) both phases of 25 KV secondary  side                                                                               

 

Q.84 Sub- Sectioning & parallel Post (SSP) are employed in OHE due  to  ? 

 (a) to minimise voltage drop             (b) OHE sectioning purpose 

 (c) restrict tension length   (d) all of the above 

 

Q.85 The distance of OHE section between FP &  SP is called :- 



 (a) feeding length   (b) feeding zone 

 (c) sector    (d) sub sector 

 

Q.86 The shortest section of OHE, which can be isolated through remote control 

by TPC is called :- 

 (a) elementary section       (b) feeding zone  

 (c) sector    (d) sub sector 

 

Q. 87 The shortest section of OHE, which can be isolated manually  is    called :- 

 (a) elementary section        (b) feeding zone  

  (c) sector     (d) sub sector 

 

Q. 88   In AC traction ,distance between two OHE’s conductor uninsulated 

overlap is kept: 

 (a) 500 mm.     (b) 380 mm.    (c) 300 mm.  (d) 200 mm. 

 

Q. 89   In AC traction , distance between two OHE’s conductor in un- insulated 

overlap is  kept:-  

 (a) 375 mm.    (b) 300 mm.    (c) 150 mm.  (d) 200 mm. 

 

Q.90 Which type of neutral section, you prefer in heavily graded  or suburban 

section? 

 (a) overlap type   (b)  PTFE. Type neutral section 

 (c) short neutral section comprising section insulator assembly 

(d) none of the above 

 
Q.91 PTFE stands for :- 

(a) Plastic Tetra Floro Ethane             (b) Poly Thermo Finials Ethane 

    (c) Poly Tetra Floro Ethane      (d) Poly Tetra Floro Ethylene 

 



Q.92  In P.T.F.E. type neutral section assembly, Anti torsion droppers  are used 

for: 

(a) good current collection at higher speed 

(b) to prevent  oscillation of OHE 

(c) push  up of contact wire very gradually  

(d) all of the above 

 
Q.93 What is the   distance of caution boards from neutral section location:-    

     (a) 100 m.& 500 m.   (b) 2000 m. & 1000 m. 

 (c) 500 m. & 250 m.   (d) 250 m. & 150 m. 

Q.94   A device, which installed in contact wire to separate two  elementary 
section & provide smooth passage for pantograph is  called :-  

(a) insulated overlap   (b) section insulator   

(c) bracket Assembly (d) cut-in insulator 

 

Q.95   At the location of section insulator , stagger of contact wire  should be:- 

 (a) zero            (b) 200 mm            (c) 300 mm  (d) 380 mm  

 

Q.96   Which insulator is used in ac section insulator assembly:- 

 (a) sectioning insulator       (b) cut insulator     

  (c) 9- ton insulator     (d) stay tube insulator 

 
Q.97   The arrangement of  the cantilever assembly depends upon the :- 

  (a) height of contact wire    (b) setting distance   

 (c) stagger    (d) all of the above 

 
Q.98   Which is not a part  of  the cantilever assembly ? 

 (a) steady arm       (b) adjuster sleeve  

 (c) anti wind clamp   (d)   PG clamp. 

 

Q.99   Why gap should be required between register arm tube & anti  wind clamp 

strap:-  

 (a) to avoid hard spot         (b) to hold the register 

arm 



            (c) to maintain proper height & stagger              (d) to hold steady arm 

 
Q.100 Minimum working clearance  for 25 KV AC is :- 

 (a) 500 mm               (b) 1 m                   (c) 2 m             (d) 3 

m  

 

Q.101 Normally, which type earth electrode is preferred for earthing in  25 KV AC 

 Installations: - 

 (a) plate type  (b) pipe type           (c) strip type  (d) none of the 

above 

 
Q.102 Minimum  earth resistance when not specified should not be  more than  :- 
 (a) 9 ohm  (b) 10 ohm           (c) 5 ohm   (d) 2.5 ohm 

 
Q.103 Minimum  earth resistance for 25 KV TSS should not be more  than  :- 

 (a) 5 ohm  (b) 2 ohm          (c) 1 ohm   (d) 0.5 ohm 

 
Q.104 Minimum  earth resistance for 25 KV switching station (SSP / SP etc) 

should     not be  more than  :- 
(a) 5 ohm  (b) 2 ohm           (c) 1 ohm   (d) 0.5 ohm 

 
Q.105 Lightning arrester prevents OHE from :- 

(a) surge & transient voltage 

(b) corrosion of –ve path conductor 

    (c) back e.m.f.          

   (d) all of the above 

 
Q.106 The distance between centre line of the track to the nearest face  of the 

structure  is called:- 
(a) clear span         (b) track separation     

 (c) implantation   (d) track clearance  

 
Q.107 Implantation is also known as :- 

 (a) skip distance       (b) setting distance    

  (c) clear span.  (d) track separation 



 
Q.108 What will be the “regulating ratio” of 3 pulley  block system type  ATD ? 

 (a) 1:1              (b) 2:1                    (c) 3:1          (d) 5:1   

 

Q.109 If  SS wire of ATD broken , OHE does not come on ground due  to :- 

 (a) 9-ton insulator (b) fixed pulley  (c) movable pulley  (d) hex tie 

rod 

 
Q.110 Current collection test is carried out during :- 

(a) before monsoon       (b) during monsoon      

(c) after monsoon        (d) night only 

 

Q.111 What may be the reason of sparking during current collection test.  

(a) OHE is not proper                  (b) track is not proper 

(c) rolling stock is not proper         (d) all of the above or either (a) or(b) or 

(c)  

 

Q.112 In locally arranged power block, supply of the siding or yard is shut down 

by  :- 

 (a) TPC                       (b) section controller 

 (c) yard master                      (d) OHE incharge, who required power 

block 

 

Q.113 TPC arranges emergency power block  in which of following case/s? 

            (a)  a damaged OHE or feeder falling down and or persons or animals or 

vehicle or  falling trees coming in contact with or likely to come in 

contact with live equipment 

 (b) a damaged electric loco & driver requires the permit to work 

 (c) derailment or any other accident on the electrified section 

 (d) all of the above 

 

Q.114 In the private no. book , private nos. are printed in the form of :- 



 (a) two digits, serially   (b) three  digits, serially 

 (c) two digits, not serially  (d) three digits, not serially 

 

Q.115 During power block ,  which type vehicles movement  is blocked  in power 

block section ? 

 (a) electric hauled               (b) diesel hauled     

 (c) steam hauled    (d) all of the above 

 

Q.116 Before granting power block in the section , the longitudinal  protection 

and lateral protection in the section is arranged  by:- 

 (a) TPC    (b) section controller           (c)  TNL (d) station master 

 

Q.117 If OHE breakdown or defect in OHE , which are likely to affect   the train 
 services  noticed by any railway servant , will be  reported immediately 
to :- 
 (a) TPC     (b) station master  
 (c) section controller (d) either (a) or (b) or (c) 
 
Q.118 Cross section area of contact wire in AC OHE is 107 mm2. 
 
Q119 Diameter of dropper is 5 mm. 
 
Q120 Spacing between droppers in span is 9 mts 
 
Q121 To pass ODC in electrified territory, clearance should be  greater than 
100mm. 
 



III ) LOCO/EMU-MEMU/Operation 
 
Q.1 The visibility of flasher light in electric locomotive is 2 km. 
 
Q.2 The maximum speed of fastest train hauled on electric section is 140 km 

in India.  
 
Q.3 WAP5 loco has designed power rating of  6000 horsepower. 
 
Q.4 The latest loco being manufactured in Indian Railway  is WAG9. 
 
Q.5 Electric locos in India are manufactured at CLW. 
 
Q.6 Loco pilot is given headquarter rest for 16hrs for duty performed of more 

than 8 hours duration. 
 
Q.7 The out station rest to Loco pilot is given for 8 hrs for duty of more than 8 

hours duration. 
 
Q.8 The running staff is entitled for ----- number of rest of  30 hrs. duration. 
 
Q.9 Specific  Energy Consumption for goods train which around 11KWH per 

1000 GTKM 
 
Q. 10  Smoothing reactor (SL) is provided to : 
 (a)  Convert AC to DC (b)  Increase undulation of current 
 (c)  Reduce undulation of current (d)  Reduce OHE supply 
 
Q. 11 ARNO converter is provided to convert : 
 (a)  Three phase to single phase  (b)  AC to DC 
 (b)   DC to AC    (d)  Single phase to three phase 
 
Q. 12 WAG.5 loco are provided with: 
 (a) DC series motor     (b)  Single phase Induction 

motor 
 (c) DC compound motor    (d)  None of the above 
 
Q.13 POH of Electric locos is carried out in   

a. Trips sheds 
b. Loco sheds 
c. Depots 
d. Workshops 

 
Q.14 POH of Electric locos is carried out in   

a. Trips sheds b. Loco sheds c. Depots  d.
 Workshops 



Q.15 RDSO designed a new locomotive which will be known as YAP1 Bo-Bo.  
 Each motor is capable of delivering power out put of 500 kw.  Total weight 
of  the loco is 80 tonnes. 
 What is the total power of the loco (delivered by all the motors put 

together) ____________ kw? 
 What is the weight per  axle ___________________ ? 
 For which gauge this loco is designed____________? 
 
Q.16 Various types of Brakes provided in a locomotive could be 
 1. 
 2.  
 3.  
 
Q.17 What is the principle of speed control in an electric locomotive?  Please 
 explain the process briefly. 
 
Q.18 Write  function of following equipments of electric loco in one line - 
 1.Rectifier 
 2. DJ 
 3. Pantograph  
 
Q.19 What operations loco pilot requires to perform before entering a neutral 

section?   
 
Q. 20  In a Bo-Bo-Bo type of locomotive, how many traction motors (axels).  Will 

be there? 
 a) 2  b)  3  c)  4  d) 6                 (       ) 
 
Q.21 What does MEMU stand for ?  
 
  a) 220V                                     .  
  b) 50Hz                                        (       ) 
 
Q.22 Electric loco is provided with 2 pantograph?  Which one is normally used.                              
 a)  Front             b)  Rear                c)  Any one of the two          d) c or b  
 
Q 23 First letter of classification for locomotive numbering scheme indicates -----

---- of loco. 

 

Q 24 Two axle bogie with one traction motor for each axle is classified as --------

- 

 

Q 25      WAG.5 loco is provided with ---------bogie arrangement. 



 

Q 26 WAP.5 loco is provided with -------bogie arrangement. 

 

Q 27 WCG.2 loco can work under --------traction supply. 

Q 28 There are --------- No. of maintenance sheds over IR for maintenance of 

electric  locos. 

Q 29 ------------type Traction motor is used in WAP.4 locos. 

 

Q 30 ---------------type Traction motor is used in WAP.5 locos. 

 

Q 31 Electric loco draws power from OHE with the help of ---------- 

 

Q 32 Electric Locomotive is provided with -----------nos of pantograph. 

 

Q 33 ------------can be remote controlled from driving cab to disconnect OHE 

supply. 

 

Q 34 High OHE voltage is stepped down with ---------- 

 

Q 35 The voltage to traction motors can be controlled through ------------. 

 

Q 36 WAG.5 loco are provided with   :  

 (a) DC series motor     (b) Single phase Induction motor  

 (c) DC compound motor,               (d) None of the above. 

 

Q 37 Smoothing reactor (SL) is provided to   : 

 (a) Convert AC to DC   (b) Increase undulation   of 

current  

 (c) Reduce undulation of current   (d) reduce OHE supply. 

 

Q 38  Auxiliary machines in locomotive work on: 



(a) Single phase ac supply                             (b) DC supply  

(c) Three phase supply                                   (d) All of  them 

 

Q 39  Traction Motors are mounted:  

 (a) On loco roof, b) In under frame,(c) Inside Locomotive   

 (d) None of them. 

Q 40  Normally loco pilot uses : 

(a)Front pantograph   (b) Rear Pantograph,    

 (c) Both Pantograph   (d) None of them. 

 

Q 41 ARNO converter is provided to convert: 

 (a) Three phase to single phase,   (b) AC to DC   

 (c) DC to AC     (d) Single phase to three phase. 

 

Q 42 Independent brakes are provided for:  

 (a) Brake application in loco alone (b) Brake application in train alone,   

 (c) Brake application in loco and train both  (d) None of them. 

 

Q 43 During dynamic braking : 

( a)Kinetic energy of loco is converted to Electrical Energy 

(b)  Electrical energy is converted to mechanical energy,  

(c) Mechanical brakes are applied in loco  

(d) None of them. 

 

Q 44 In regenerative braking: 

(a)Electrical energy produced is converted to heat energy,  

(b) Electrical energy  produce  is fed to traction motor,  

(c)Electrical energy produced is fed back to OHE  

            (d) None of above. 

 

Q 45 Supply in control circuit of loco is : 



( a) 380 Volt single phase,    (b) 380 Volt three phase,  

             (c) 110 Volt DC,     (d) 110 Volt AC. 

Q 46 The input supply to three phase traction motor is: 

 (a) Fixed frequency  variable  voltage,  (b) Fixed voltage variable 

frequency, 

(c) Variable voltage variable frequency,  (d) None of them. 

True or False : 

Q 47 In DC locos all the traction motors are connected in parallel in starting 

Q 48  In AC locos, starting resistances are introduced to control the speed of 

Traction Motors. 

Q 49 WAP.4 locos are three phase locomotives. 

Q 50 WAG.9 locos are three phase locomotives. 

Q 51 Three phase traction motors are used in WAP.5 locos. 

Q 52 POH of electric loco motive is carried out at nominated electric loco work 

shop. 

Q 53     WAG.5 locos have Co-Co bogies. 

Q 54      Pantograph is mounted within the driving cab of the loco. 

Q 55  Mechanical Brakes in Locomotives are air brake only. 

Q 56 Silicon rectifiers reduce the undulation of current. 

Q 57 Transformer  is used to step down OHE supply. 

Q 58 IGBTs are used to convert single phase to three phase supply. 

Q 59 Bo wheel arrangement indicate two axle bogie with two traction motors. 

Q 60 WAP.5 loco can work both in AC and DC sections.. 

Q 61 ARNO converter converts AC supply to DC. 

Q 62 In locomotive, brakes are applied by destroying vacuum. 

Q 63 ARNO converters are being replaced by static converters. 

Q 64 Proportionate brakes in loco are applied with A9 brake valve. 

Q 65 DC series traction motors are provided in WAG.9 locomotives. 

Q 66    AOH of WAG.5 loco is carried out after 18 months. 

 

******************************* 



Question Bank for Main Paper 

Electrical Engineering 
 
Q1	(a)How	is	the	uniform	wear	of	the	‘pantograph	strip’	due	to	rubbing	
with	contact	wire	ensured	in	OHE	?	
					(b)	Draw	 sketch	 of	 a	 ‘Cantilever	 assembly’	 of	 OHE,	 name	 different	
parts	and	show	location	of	Contact	and	Catenary	Wires.	
Q.2		 Explain	what	do	you	understand	by	the	following		?	
a.	 DC		viz	a	viz	AC	Traction	
b.	 Circuit	Breaker	
c.	 Electric	Energy	Conservation	
d.	 End‐on‐	Generation	
e.	 Factor	of	AC	comfort	
f.	 LHB	
g.	 Flasher	Light	
Q.3	 Explain	the	working	of	‘Air	Conditioning	system’	of	AC	coach	with	
the	help	of	sketch.	
Q.4	(a)	What	is	the	difference	between	‘regulated	&	unregulated	OHE’?		
How	is	OHE	regulation	achieved?	
					(b)	What	are	the	functions	performed	by	the	following	equipments	in	
an	electric	loco?	

a.	 Tap	Changer 	
b.	 Arno	Converter	

Q.5	(a)	 Write	brief	note	on		the	following:	
a.	 Neutral	Section	
b.	 Rail	Bonds	
c.	 Power	Block	&	Traffic	Block		

		(b)			For	a	WCAM1	Co‐Co	123	T	locomotive,		indicate	the	following:‐	
a.	 Type	of	Traction	 	 	 	 	 	 	 	
b.	 Type	of	Service	 																																										 	 	 	 	
c.	 Number	of	Traction	Motors	 	 	 	 	 	
d.		 Axle	Load		 	 	 	 	 	 	 	 	 	

Q.6	 Write	brief	notes	on	‐	
a.	 Breath	Analyser	Equipment	
b.	 Tractive	Effort	and	Adhesion	
c.	 Electrical	Clearance	
d.	 Difference	in	requirements	of	Goods	&	Passenger	Locos	



e.	 Various	types	of	Brakes	on	electric	locomotives	
f.	 Electric	Loco	Maintenance	Schedules	

Q.7	 Draw	‘SINGLE	LINE		diagram	of	an	AC	electric	loco.	
Q.8	 Write	brief	notes	on	any	four	

a.	 EMU	
b.	 Safety	item	on	Loco	
c.	 Traction	Sub	Station	
d.	 Various	Train	Lighting	Systems	
e.	 Roof	Mounted	Package	Unit	
f.	 3‐Phase	Loco	

Q.	9			Please	mark	the	correct	answer.							
	 	 Axial	distance	between	catenary	&	contact	wire	at	the	OHE		support	 in	

vertical	plane	is	called	?	
(a)	implantation	 	 	 	 	 	 	 	 	(b)	gradient	of	OHE	 	 	 	 	 	 	(c)	encumbrance	 	 	 	 	 	 	 	(d)	
stagger	

2	 	The	fittings,	which	is	used	to	transfer	the	weight	of	contact	wire		to	the	
catenary		wire	is	called	?	
(a)	 section	 insulator	 	 	 	 (b)	 Jumpers	 	 	 	 	 	 	 	 (c)	cantilever	assembly	 	 	 	 	 	 (d)	
droppers	

3	 In	regulated	OHE,	how	much	tension	is	kept	in	OHE?	
(a)	as	per	tension	/	temperature	chart	 													(b)	3000	kg	
(c)	2000	kg	 	 	 	 	 													(d)	1500	kg	

4	 What	is	the		distance	of	caution	boards	from	neutral	section	location	?	
(a)	100	m.&	500	m.	 	 	 												(b)	2000	m.	&	1000	m.	
(c)	500	m.	&	250	m.	 	 	 												(d)	250	m.	&	150	m.	

		5	 	 	 	 	The	distance	between	centre	line	of	the	track	to	the	nearest	face	 	of	the	
structure			is	called	?	
					(a)	clear	span							(b)	track	separation								(c)	implantation	 (d)	track	clearance	
	
Q.	10			WAG4	B‐B	loco	is	provided	with	1540	horse	power	motors.																											
For	this	loco,	please	indicate	

	
(a)	 Gauge	 	 	 	 	 .		
(b)	 Type	of	Traction		 	 	 	 .	
(c)	 Total	Horse	Power	 	 	 	 	 .	

(d)	 No	of	bogies		 	 	 	
(e)			 Type	of	Service		 	 	 .	

	



Q.11	 	 	Describe	 	organization	of	electrical	department	 in	an	electrified	
division.		Please	indicate	responsibilities	of	each	officer.	
	
Q.12			Describe	Train	lighting	systems	used	in	non	AC	coaches	on	IR.	
	
Q.13	 Explain	 the	 following	 terms	 in	 context	 of	 25kv	 AC	 traction	
distribution	system.	
	 1.	 Portal	 	 	 2.Neutral	Section	
	 3.							Stagger	 	 	 4.		Isolator	

5.	 Remote	Control	Center	
	

Q.14			For	a	conventional	AC	loco	motive	please	explain	the	following‐	
I.	 Tap	change	
II.	 DJ	
III.	 Regulating	winding		
IV.	 Rectifier	
V.	 Dynamic	Brakes			

	
Q.15	(a)		Please	indicate	various	types	of	train	lighting	systems.		

(b)		 Please	name	the	factors	governing	comfort	of	a	passengers	
in	an	air‐conditioned	coach.		
Q.16		(a)Who	is	designated	EIG	on	Indian	Railways?		What	is	his	role?	

(b)	 A	 tube	 light	 rated	 50	watts	 (electric	 powers)	 is	 used	 for	 10	
hours	 per	 day	 for	 30	 days	 in	 a	 	month.	 	 How	much	 electric	 energy	 is	
being	consumed	by	it	per	month?	
Q.17			For	25	KV	AC	traction	OHE	system	explain	the	following		
1.	 SPAN		

	
2.	 Setting	Distance		

	
3.	 Encumbrance		

	
4.	 Portal		

	
Q.18	 (a)	 Please	 draw	 various	 warning	 board	 provided	 to	 inform	 loco	
pilot	about	approaching	neutral	section?	

(b)	In	a	25	KV	OHE	system	specify	the	following	for	contact	wire	
used?	

1.	 Material	



2.	 Shape		
	
Q.19	 Please	 draw	 a	 diagram	 indicating	 flow	 of	 electrical	 energy	 from	
OHE	 to	 traction	 motors	 in	 a	 conventional	 DC	 traction	 motor	 in	 an	
electric	loco.		
	
Q.20	 Indicate	 various	 types	 of	 breaks	which	 could	 be	 provided	 in	 an	
electric	locomotive.		Which	of	these	breaks	in	more	energy	efficient	and	
why?		
Q	 21	 For	 minimizing	 the	 length	 of	 OHE	 to	 be	 isolated	 under	 fault	 ,	
various	 kind	 of	 switches	 are	 used.	 	 Please	 mention	 these	 along	 with	
associated	 features	 in	 terms	of	 their	 capability	 to	 sense	 fault,	 open	on	
load	 and	 possibility	 of	 remote	 operation.	 	 Name	 the	 section	 of	 OHE	
controlled	by	these	switches.		
Name	of	the	
switches	

Capable	of		

	 Fault	
sensing

	Opening	
on	load	

Remote	
operational		

Name	of	the	
section	of	
OHE	
controlled		

1	
	

	 	 	 	

2	
	

	 	 	 	

3	
	

	 	 	 	

	
Q.22	 How	is	speed	of	an	electric	loco	controlled?		Please	explain	briefly.	
Q	23	What	is	the	purpose	of	OHE	regulation?		How	is	it		achieved	?.													
How	much	tension	is			kept	in	regulated	OHE.	
Q.24	 Please	 indicate	 	 the	 illumination	 levels	 provided	 at	 following	
locations?	
	 a.		 ASM	room	
	 b.	 Booking	Window	
	 c.	 Officers	Chamber	
	 d.	 Operation	theatre	in	Hospital	
Q.25	 Write	various	advantages	of	using	high	mast	tower	 lighting	viz	a	
viz	Sodium	lamps	in	circulating	areas.	
Q.26	 Draw	 a	 schematic	 diagram	 of	 Power	 supply	 distribution	
substation	for		a	rly	colony.	



Q.27	 What	 are	 the	 different	 type	 of	 fire	 extinguishers	 	 	 used	 for	
different	 type	 of	 fires.	 Describe	 in	 brief	 working	 of	 fire	 extinguisher	
used	for	‘electrical	fire’.	
Q.28	 Indicate	power	of	following	electrical	appliances‐	
	 a.	Incandescent	Lamp	
	 b.	T5	Tube	light	
	 c.	Ceiling	fan	
	 d.	Light	socket	(5mpr)	
	 e.		1.5	tone	window	AC		
	 f.	Electric	iron		
Q.29	 Write	short	note	on	two	flat	rate	terry	and	two	parts	terry	system.	
Q.30	 Write	short	note	on	UPS	and	its	usage	in	railway	system.	
Q.31	 What	are	the	advantages	of	‘sealed	maintenance	battery’	with		viz	
–a‐viz	conventional	battery.	
Q.32	 describe	 in	 brief	 various	 	 ‘fire	 preventing	 measures’	 taken	 in	 a	
coach	on	Railway	system.	
Q.33	 What	are	different	types	of	pumps	used	in	Railway	colony.		Write	
short	note	on	any	one	of	them.	
Q.34	 What	 are	 the	 criteria	 taken	 in	 to	 consideration	 while	 deciding			
pump	capacity	.	
Q.35	 Write	ten	steps	taken		for	‘energy	conversation’	in	railway	system	
in	a	non	electrified	territory.		
Q.36	 Write	short	note	on	different	type	of	train	lighting	system	used	in	
Indian	Railways.	
Q.37		 Draw	a	schematic	diagram	of	‘110V	DC	train	lighting	system’.	
Q.38	 Write	note	on	capacity	of	different	batteries	used	in	various		type	
of	coaches	in	IR.	
Q.39	 Write	 short	 note	 on	 level	 of	 illumination	 followed	 in	 different		
type	of	coaches	in	IR.	
Q.40	 Please	 indicate	 various	 types	 of	 	maintenance	 schedules	 carried	
out	in	AC	coaches.	
Q.41	 Write	short	note	on	following‐	
	 a.			SSP	 	 b.		BSP	 	 c.	CFP		
Q.42	 Write	short	note	on	Remote	Control	Centre.	
Q.43	 What	 are	 the	 different	 type	 of	 OHE	 bonds	 used	 	 	 in	 electrified	
territory	.	
Q.44	 Write	short	note	on	following‐	
	 a.	 Sub	sector,	 b.	 Elementary	section,		 c.	 Sector
	 d.	 Tension	length	



Q.45	 Write	short	note	on	following‐	
a.	 Stagger	 b.	Setting	distance	c.	 Insulated	overlap	 d.
	 Neutral	section		
Q.46	 Write	short	note	on	following‐	

a.	 Different	type	of	Traction			masts	Used	in	OHE	
b.	 Different	type	of	Foundations	
c.	 Different	type	of	portals	

Q.47	 Write	short	note	on	following‐	
	 a.	Type	of	insulators	
	 b.	Type	of	jumpers	
	
Q.48	 Write	short	note	on	quota	of	scheduled	monthly	inspections	to	be	
carried	by	TRD	officers	in	a	Division.	
Q.49	 Write	short	note	on		

a.	 Arno	convertor	
b.	 Tap	changer	
c.	 SL	
d.	 SIU	

Q.50	 	Indicate	wheel	arrangements	for	following	type	of	locomotives‐	
a.	 WAG4	
b.	 WM4	
c.	 WAP5	
d.	 WAG6	

Q.51	 What	are	the	different		maintenance		schedules	carried	in	an	
passenger	&	goods			Electric	Loco?	
Q.52	 What	are	the	different	classifications	of	running	staff	 from	safety	
gradation	point	of	view?	
Q.53	 Write	short	note	on	following‐	
	 a.		 PME	
	 b.	 LRD	
	 c.	 Periodical	rest	
	 d.	 Running	duty	hours		
Q.54		What	 are	 the	 	 	different	 	 	 type	of	 running	allowances	payable	 to	
loco	running	staff.	
Q	55			a)	Write	five	safety	items	provided	in	an	electric	loco.		
	 b)	Write	short	note	on	‘Brake	power	certificate’	and	‘Caution	
Order’.	

 
*************** 
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BASICS OF LAW 

 

 Prof. Salmond defined ‘Law’ as “the body of principles recognized and 
applied by the State in the administration of justice.” 

 Law consists of rules recognized and acted on by the courts of justice. 

 Law is the means whereas justice is the end. 

 Law is an instrument of social progress. 

 Roscoe Pound – Law is a “social engineering” to arrange a balance 
between individual wants and social interest. 

 Austin – Law is a command of sovereign. 

 Oxford dictionary defines law as “the body of rules, whether proceeding 
from formal Act or from custom, which is a particular state or community 
recognizes as binding upon its members. 

 Law pre-supposes a State, which has the sanction to enforce the law.  
Without a State, law has no meaning. 

 Mostly law is obeyed as a matter of habit. 

 Highest law in India is the Constitution of India; no other law is above it.  If 
any law has a provision against the Constitution, it is ultravires and not 
binding. 

Classifications of Law 

 
 
National Law      International Law 

    

 

Substantive Law                  Procedural Law                                     Evidential 
Law 



 

 Substantive Law - It defines the offences like theft, robbery, dacoity, 
hurt, murder etc.& their punishment. Such as Indian Penal Code-1860, 
Railways Act-1989, Prevention of Corruption   Act-1988, etc. It also 
includes those laws, which define rights & duties of an Individual in 
different circumstances such as Transfer of Property Act-1882, 
Contract Act-1872 etc. 

 Procedural Law - It lays down the procedure as to how an offender 
shall be arrested & by whom, how the investigation will be made, how 
the bail will be allowed, what are the various courts and how they shall 
try an offender etc. All these procedures are codified in the Criminal 
Procedure Code (Cr.PC)-1973. Similarly for taking action arising out of 
civil disputes procedures are codified in Civil Procedure Code-1908. 
(CPC).  

 Evidential Law -It speaks of the relevant evidence, which may be 
given in court to prove any particular facts/offence etc. All these 
contained in the Indian Evidence Act-1872. 

Other classifications of Law: Civil Law and Criminal Law 

(1) Civil Law (Private Law): This is the law relating to persons (Marriage Act, 
Guardians & Wards Act etc), property (Transfer of Property Act, Sale of 
Goods Act etc) and obligations (Contract Act, Tort etc). The civil law deals 
the dispute between two individuals, so it is also called as Private Law. 

(2) Criminal Law (Public Law): This is the law relating to offences and their 
punishment. An offence is not considered just as a dispute between two 
individuals but as an offence against whole society, that is why criminal 
law is also termed as Public Law. 

Sources of law: Legislation, Judicial Precedent, Custom, Professionals 
Opinion, Principles of morality or equity etc. 

Law & Sanction:  

 Sanctions are evil consequences which persons violating the law are 
made to    suffer. In another words sanctions are means to enforce the 
law. 



SANCTION 

CIVIL CRIMINAL 

Damages, Nullity, Costs, 
Restitution of Property, 

Injunction. 

Death Sentence, Imprisonment for 
Life, Imprisonment for Term, Fine, 

Forfeiture of property. 

 

Rule of Law: 

Prof. Diecy:  Rule of law means supremacy of law or predominance of law. 

Montensque: Law should be like  death, which spares no one. 

Rule of law is one of the basic features of Indian constitution.  As per 
article 14 of the Constitution – “Every person is equal before Law and 
entitled to get equal legal protection.” 

Natural Justice: 

The term natural justice speaks about procedural fairness. It ensures that 
procedure is just fair & reasonable in given circumstances. There are two 
fundamental principles of natural justice:  

Fundamental Principles of Natural Justice : 

 None should be judge in his own case, and 

 No person could be punished unheard. 

Subsidiary Principle of Natural Justice: 

 Justice should not only be done but it is seen to be done. 

 Decisions should be supported by reasons.  

Writs: 

Writs have been borrowed from English law into the Indian Legal system. Writ 
was the King’s order and any disobedience of the writ was considered as 



contempt of the Royal authority as such it was punishable. There are 5 types 
of writs,  mentioned in Indian Constitution. They are as under : 

 Habeas Corpus –It is a process for securing the release of a person from 
unlawful detention. 

 Mandamus :It requires the authority or person to whom it is addressed to 
do some particular thing specified therein. 

 Quo Warranto:It calls upon that person to show to the court under what 
authority he is holding the office. 

 Prohibition: It is for restraining the lower court or tribunal or any quasi 
judicial authority when such court or tribunal or authority have acted 
without or in excess of its jurisdiction and proceeding is still pending. 

 Certiorari: It is for necessary corrective action of lower court or tribunal or 
any quasi-judicial authority when such court or tribunal or authority has 
acted without or in excess of its jurisdiction and proceeding has been 
disposed of. 

 Power to issue writs is vested in Supreme Court under Article-32 and High 
Courts under Article-226 of Indian Constitution. A person can directly 
approach the Supreme Court for violation of any fundamental rights by 
state or any of its authority, guaranteed by the constitution.  

(A) Criminal Proceedings: 

 Offence-Means any act or omission made punishable by any law for the 
time being in force. Some time it appears that offence has been committed 
but that offence does not invite punishment such as offence committed in 
exercise of private defense, due to an accident or any offence committed 
by a child or insane person etc. These type of offences comes within the 
category of excusable offence details of which is listed in from section 76 
to 106 of Indian Penal Code (IPC) under Chapter-IV “GENERAL 
EXCEPTIONS”. 

 Initiation of criminal proceeding:  A criminal 
proceeding is initiated by lodging complaint about 
the offence (First Information Report -FIR) to Police 
Station .The person who files the complaint is 



known as informant and the person against whom 
complaint is lodged is called as accused. On the 
basis of FIR, Police starts investigation and after 
investigation submits Charge-sheet (if case is 
found true) or Final report (if case is not found true) 
before the court of law. Court takes cognizance 
over the charge sheet and proceeds with the trial. 
After trial, court pronounces the final verdict 
(acquittal or conviction) against accused. Criminal 
proceeding is regulated as per provisions of Cr.PC 
(Criminal Procedure Code-1973).If police refuses to 
accept FIR then aggrieved person can directly 
approach the Court and can lodge his complaint 
over which court will take appropriate action. 
Aggrieved person case also send his complaint to 
Superintendent of police (SP) of that area. 

 PROVISIONS RELATING TO ARREST & BAIL: 
 
A] Definitions. - 

  
A. Bailable offence” means an offence which is shown as bailable in the 

First Schedule, or which is made bailable by any other law for the time 
being in force: and “non-bailable offence” means any other offence. 

 
B. “Charge” includes any head of charge when the charge contains more 

heads than one: 
 

C. “Cognizable offence” means an offence for which, and “cognizable 
case” means a case in which, a police officer may, in accordance with 
the First Schedule or under and other law for the time being in force, 
arrest without warrant. 
 

D. “Complaint” means any allegation made orally or in writing to a 
Magistrate, with a view to his taking action under this Code that some 
person, whether known or unknown, has committed an offence, but 



does not include a police report. 
 

E. “Inquiry” means every inquiry, other than a trial, conducted under this 
Code by a Magistrate or court; 
 

F. “Investigation” includes all the proceedings under this Code for the 
collection of evidence conducted by a police officer or by any person 
(other than a Magistrate) who is authorized by a Magistrate in this 
behalf, 
 

G. “Judicial proceeding” includes any proceeding in the course of which 
evidence is or may be legally taken on oath; 
 

H. “Local jurisdiction”, in relation to a court or Magistrate, means the local 
area within which the Court or Magistrate may exercise all or any of its 
or his powers under this Code [and such local area may comprise the 
whole of the state, or any part of the State, as the State Government 
may, by notification, specify]; 

 
I. “Metropolitan area” means the area declared, or deemed to be 

declared, under section 8, to be a metropolitan area; 
 

J. “Non-cognizable offence” means an offence for which, and “non-
cognizable case” means a case in which, a police officer has no 
authority to arrest without warrant; 
 

K. “Notification” means a notification published in the Official Gazette; 
 

L. “Offence” means any act or omission made punishable by any law for 
the time being in force and includes any act in respect of which a 
complaint may be made under section 20 of the Cattle-trespass Act, 
1871 (1 of 1871); 
 

M. “Officer in charge of a police station” includes, when the officer in 
charge of the police station is absent from the station-house or unable 
from illness or other cause to perform his duties, the police officer 
present at the station-house who is next in rank to such officer and is 
above the rank of constable or, when, the State Government so 
directs, any other police officer so present;  
 

N. “Pleader”, when used with reference to any proceeding in any court, 
means a person authorized by or under any law for the time being in 
force, to practice in such court, and includes any other appointed with 
the permission of the court to act in such proceeding.  
 



O. “Police report” means a report forwarded by a police officer to a 
magistrate under sub-section (2) of section 173; 

 
P. “Police report” means any post or place declared generally or specially 

by the state government, to be a police station, and includes any local 
area specified by the state government in this behalf; 

 
Q. “Public prosecutor” means any person appointed under section 24, and 

includes any person acting under the directions of a public prosecutor;  
 

R. “Summons – case” means relating to an offence, and not being a 
warrant-case; 

 
S. “Warrant-case” means a case relating to an offence punishable with 

death, imprisonment for life or imprisonment for a term exceeding two 
years; 

 
 
B]  DEFINITION OF ARREST: 
 

a) Act of detaining a person legally is termed as arrest.  
b) Power of arrest generally lies with police but a citizen may arrest a 

person who is committing a serious offence or a proclaimed offender.  
c) Police has power to arrest the culprits, without warrant (in absence of 

court’s order) in certain circumstances. Court has power to issue 
warrant of arrest against accused person as per the law. 

 
C] CONSTITUTIONAL PROVISIONS RELATING TO ARREST: 
 

1. Article-21: No person shall be deprived of life &personal liberty except 
according to procedure established by Law. 

2. Article-22 (2): Every person who is arrested and detained in custody 
shall be produced before magistrate within a period of 24 hrs excluding 
the time of journey from place of arrest to court of magistrate and no such 
person shall be detained more than 24 hrs in police custody except the 
order from magistrate. 

 

D] WHEN POLICE MAY ARREST WITHOUT WARRANT: 
         
 Sec.41 (1) of Cr.PC any person: 

a) Has committed cognizable offence in the presence of Police. 



b) Against whom a reasonable complaint has been made, or credible 
information has been received or a reasonable suspicion exists that he 
has committed a cognizable offence punishable with imprisonment for 
a term which may be less than seven years or which may extend to 
seven years whether with or without fine, if the following conditions are 
satisfied, namely: - 

i. Complaint information of suspicion that such person has 
committed the said offence: 

ii. The police officer is satisfied that such arrest is necessary – 
a. To prevent such person from committing any further offence; or  
b. For proper investigation of the offence; or 
c. To prevent such person from causing the evidence of the 

offence to disappear or tampering; or  
d. To prevent such person from making any inducement threat or 

promise to any person acquainted with the facts of the case so 
as to dissuade him from disclosing such facts to the court or to 
the police officer; or  

e. As unless such person is arrested, his presence in the court 
whenever required cannot be ensured; and the police officer 
shall record while making such arrest, his reasons in writing;  

c) Against whom credible information has been received that he has 
committed a cognizable offence punishable with imprisonment for a 
term which may extend to more than seven years whether with or 
without fine or with death sentence and the police officer has reason to 
believe on the basis of that information that such person has 
committed the said offence;  

d) Found in possession of Implement of House breaking, 
e) Is a Proclaimed offender, 
f) is found in possession Stolen property, 
g) is causing obstruction to police officer in execution of duty, 
h) is a Deserter of Army, 
i) is under any law relating to Extradition, 
j) Released convict under Sec. 356(5) and commits breach of any rule,  
k) for whose arrest Requisition of arrest has been received from another 

police  officer; 
(2) Any Officer in charge of a police station may arrest or cause to be 
arrested any person, belonging to one or more categories of persons 
specified in Sec.109 (Security of good behavior from suspected persons) 
or Sec. 110 (security of good behavior from habitual offenders) 

 



Sec. 41A: Notice of appearance before police officer.- (1) The police officer 
may, in all cases where the arrest of a person is not required under the 
provisions of sub section (1) of Section 41, issue a notice directing the person 
against whom a reasonable complaint has been made.  
Sec. 41-B: Procedure of arrest and duties of officer making arrest. – Every 
police officer while making an arrest shall- 

(a) Bear an accurate, visible and clear identification of his name which will 
facilitate easy identification:  

(b) Prepare a memorandum of arrest which shall be –  
i. Attested by at least one witness, who is a member of the family of 

the person arrested or a respectable member of the locality where 
the arrest is made; 

ii. Countersigned by the person arrested; and  
(c) Inform the person arrested, unless a member of his family attests the 

memorandum that he has a right to have a relative or a friend named 
by him to he informed of his arrest.  

 
Sec. 41-C. Control room at districts.  
 
Sec. 41-D. Right of arrested person to meet an advocate of his choice during 
interrogation.  

 
E] SEC 42:  ARREST ON REFUSAL TO GIVE NAME AND ADDRESS:  
 

1. When any person who, in the presence of a police officer, has committed 
or has been accused of committing a non-cognizable offence refuses, on 
demand of such officer to give his name& residence or gives a name or 
residence which such officer has reason to believe to be false, he may be 
arrested by such officer in order that his name or residence may be 
ascertained.  

2. When the true name and residence for such person have been 
ascertained, he shall be released on his executing a bond, with or without 
sureties, to appear before a magistrate, if so required. Provided that, if 
such person is not resident in India, a surety or sureties resident in India 
shall secure the bond. 

3. If the true name and residence of such person can not be ascertained 
within 24 hours from the time of arrest or he fails to execute the bond, or if 
so requires, to furnish sufficient sureties, he shall forthwith be forwarded to 
the nearest magistrate having jurisdiction. 

 



F] SEC. 43: ARREST BY PRIVATE PERSON: 
Any private person may arrest or cause to be arrested any person who in 
his presence commits a non-bailable and cognizable offence, or any 
proclaimed offender, and, without unnecessary delay, shall make over or 
cause to be made over any person so arrested to a police officer, or, in the 
absence of a police officer, take such person or cause him to be taken in 
custody to the nearest police station. 

 
G] SEC. 46:  ARREST HOW MADE: 

1. In making an arrest the police officer or other person making the same 
shall actually touch or confine the body of the person to be arrested, 
unless there be an submission to the custody by word or action. 

2. If such person forcibly resists the endeavor to arrest him, or attempts to 
evade the arrest, such police officer or other person may use all means 
necessary to affect the arrest. 

3. Nothing in this section gives a right to cause death of a person who is not 
accused of an offence punishable with death or with imprisonment for life. 
 

H] SEC- 46(4) : RESTRICTION ON ARREST OF WOMEN: 
Save in exceptional circumstances, no woman shall be arrested after 
sunset and before sunrise, and where such exceptional circumstances 
exist, the woman police officer shall, by making a written report, obtain the 
prior permission of the Judicial Magistrate of the first class within whose 
local jurisdiction the offence is committed or the arrest is to be made. 

 
I ] SEC. 49: NO UNNECESSARY RESTRAINT: 

The person arrested shall not be subjected to more restraint than is 
necessary to prevent his escape. 

 
J ] SEC. 5O: PERSON ARRESTED TO BE INFORMED OF GROUNDS OF 
ARREST AND OF RIGHT TO BAIL:  

I)  Every police officer or other person arresting any person without 
warrant shall forthwith communicate to him full particulars of the 
offence for which he is arrested or other grounds for such arrest. 

II)  Where a police officer arrests without warrant any person other than a 
person accused of a non-bailable offence, he shall inform the person 
arrested that he is entitled to be released on bail and that he may 
arrange for sureties on his behalf. 

 
K] "50A. OBLIGATION OF PERSON MAKING ARREST TO INFORM ABOUT 
THE ARREST, ETC., TO A NOMINATED PERSON - 



(1) Every police officer or other person making any arrest under this Code 
shall forthwith give the information regarding such arrest and place 
where the arrested person is being held to any of his friends, relatives 
or such other persons as may be disclosed or nominated by the 
arrested person for the purpose of giving such information.  

(2) The police officer shall inform the arrested person of his rights under 
sub-section (1) as soon as he is brought to the police station.  

(3) An entry of the fact as to who has been informed of the arrest of such 
person shall be made in a book to be kept in the police station in such 
form as may be prescribed in this behalf by the State Government. (4) 
It shall be the duty of the Magistrate before whom such arrested 
person is produced, to satisfy himself that the requirements of sub-
section (2) and sub-section (3) have been complied with in respect of 
such arrested person.   

 
L] SEC. 51: SEARCH OF ARRESTED PERSON: 

I)  Whenever a person is arrested by a police officer under a warrant 
which does not provide for the taking of bail or under a warrant which 
provides for the taking of bail but the person arrested cannot furnish 
bail, and whenever a person is arrested without warrant, or by a private 
person under a warrant and cannot legally be admitted to bail, or is 
unable to furnish bail, the officer making the arrest or, when the arrest 
is made by a private person, the police officer to whom he makes over 
the person arrested, may search such person, and place in safe 
custody all articles, other than necessary wearing-apparel, found upon 
him and where any article is seized from the arrested person, a receipt 
showing the articles taken in possession by the police officer shall be 
given to such person. 

II)  Wherever it is necessary to cause a female to be searched, another 
shall make the search female with strict regard to decency. 

 
Sec. 54. Examination of arrested person by medical officer 
 
Sec. 55-A. Health and safety of arrested person: It shall be the duty of 
the person having the custody of an accused to take reasonable care of 
the health and safety of the accused.”  

 
M] SEC. 56: PERSON ARRESTED TO BE TAKEN BEFORE MAGISTRATE OR 
OFFICER IN CHARGE OF POLICE STATION: 

A police officer making an arrest without warrant shall, without 
unnecessary delay and subject to provisions herein contained as to bail, 



take or send the person arrested before a magistrate having jurisdiction in 
the case, or before the officer in change of a police station. 

 
N] SEC. 57: PERSON ARRESTED NOT TO BE DETAINED MORE THAN 24 
HOURS: 

No police officer shall detain in custody a person arrested w/o warrant for 
a longer period than under all the circumstances of the case is 
reasonable, and such period shall not, in the absence of a special order of 
a Magistrate under Sec.167 exceed 24 hrs exclusive of the time 
necessary for the journey from the place of arrest to the magistrate’s 
court. 

Bail:  

Bail means, a process to obtain the temporary release of an arrested person 
from custody, on the assurance that the person will obey the court's orders, 
as by appearing for trial. Such assurance is required to be secured by 
executing a bond by arrestee alone or also by one or more than one sureties, 
for such sum of money as the court or police officer, as the case may be, 
thinks sufficient. 

Types of Bail: 

o Bail in bailable offence (Sec-436 Cr.PC): In such cases, arrestee has 
legal right to get himself released on bail. 

o Bail in non-bailable offence (Sec-437 Cr.PC): In such cases, 
arrestee has no right to get himself released on bail. Bail is granted by 
court after considering the evidences against the arrestee. 

o Anticipatory Bail (Sec-438 Cr.PC): This is pre-arrest bail. Power of 
anticipatory bail can be exercised only either by Session Court or by 
High Court. When any person has reason to believe that he may be 
arrested on the accusation of having committed a non- bailable 
offence, he may apply for such bail. 

o Default Bail (Sec-167 Cr.PC): If investigation against any arrested 
person is not completed by police: 
 Within 60 days, if offences are punishable less than 10 yrs, or 
 Within 90 days, if offences are punishable more than 10 yrs;  



 Then an arrestee automatic gets right to get himself released on 
bail.  

 



(B) Civil Proceedings:  

 Civil case- Civil litigation is a legal dispute between two or more 
parties in which aggrieved party seeks money, damages or specific 
performance from other party/parties. 

 Initiation of civil Proceeding:  Civil proceeding is initiated by filing 
a case (Suit) before court. It is controlled by Civil Procedure Code 
(C.P.C.). The person who files the case  is called plaintiff and 
against whom case is filled, is known as respondent or opposite 
party. When case (suit) is filed in the court, then court issues notice 
to the respondent to appear in court and submit written statement. 
There after, issues are framed (main points of dispute), evidences 
of both the parties are recorded and judgment is pronounced. Prior 
notice (Advance intimation of 60 days) under 80 CPC is mandatory, 
if any civil case is being filed against any Central or State 
Government or against any government servants, but no such 
notice is required if matter is related to dispute arising out of 
employment of any government servant and within the jurisdiction 
of Central/State Administrative Tribunal. 

Hierarchy & Powers (Punishment) of Courts: 
S.No. Court  Powers of Punishment  
1 Supreme Court Any sentence authorized by law 
2 High Court Any sentence authorized by law 
3 Sessions & District Judge Death sentence, life imprisonment & 

fine 
4 Additional Session Judge Death sentence, life imprisonment & 

fine 
5 Assistant Session Judge 10 years imprisonment & fine  
6 Chief / Addl. Judicial Magistrate 7 years imprisonment & fine 
7 Chief /Addl. Metropolitan 

Magistrate (Metro area) 
7 years imprisonment & fine 

8 Judicial Magistrate I Class 3 years imprisonment & fine up to 
Rs.3000/- 

9 Metropolitan Magistrate 3 years imprisonment & fine up to Rs. 
5000/- 

Contempt of Court: 



There are two type of contempt of Courts i.e. civil contempt and criminal 
contempt.  For disobedience / non-compliance of order of a Court the proceeding 
for civil contempt is initiated and for defaming the reputation / authority of a court 
proceeding for criminal contempt is initiated against the contemnor. Supreme 
Court and High Courts have power to initiate the “contempt of court” proceeding 
and punish the contemnor. A High Court is also empowered to punish contempt 
of its subordinate courts under “The contempt of Courts Act-1971”. 

Railway Security 

Safety and security of passengers that Indian Railways serve every day 
is of paramount importance. Security of railway passengers is at present a 
shared responsibility of the Railway Protection Force (RPF) and the 
Government Reserve Police (GRP). 

              Railway Protection Force is under the Ministry of Railways, while GRP is 
under the control of their respective State Governments. RPF has been assigned 
duty to provide security to railway properties, passengers and passenger area 
under the provisions of Railway Property (Unlawful Possession) Act-1966 & 
Railways Act-1989. GRP has been assigned to maintain law and order within the 
railway’s premises . Police of the concerned state also helps RPF & GRP in 
maintaining the security within railway’s area, whenever such need arises.  

           The territorial jurisdiction of RPF extends through out the railway’s limits, 
while jurisdiction of GRP, normally extends over station premises and both sides 
of station up to outer signal.  The jurisdiction of local police is limited to ‘block 
sections’, in respect of IPC’s offences likewise GRP and over railway’s colonies. 

  

RAILWAY PROTECTION FORCE 

Advent of Railways in India started in 1853 with the efforts of Lord 
Dalhousie. 

In 1854, within railways “Watch and Ward” was established, in which each 
department had its own chowkidars to protect their property. 

After World War-I, expansion of Railways took place and the goods 
transported increased manifold. The anti-social elements got attracted 
towards Railways. 



In 1921, a Committee set up to review the working of “Watch and Ward”. 

“Watch and Ward” was unified and was put under the control of a senior 
officer. 

In 1957,The Railway Protection Force (RPF) Act was passed by the 
Parliament and RPF was came into existence under the control of Ministry 
of railways.  RPF was assigned the duties to protect and safeguard the 
Railways Properties. 

This act was amended in 1985 (20th Sept’1985) wherein the status of 
RPF was elevated and RPF was made an Armed Force of the Union., 
similar to BSF, CRPF, CISF etc. with the difference that RPF has been 
vested with limited police powers.  

According to the RPF (Amendment) Act, 2003, RPF has also been 
made responsible protection of for passenger area and 
passengers.RPF: Presently 74,440 RPF personnel deployed all over 
India for protection of Railway property out of which 9,257 are members of 
RPSF. 

Railway Special Protection Force (RPSF) 

This is a Part of the RPF, Reserve Force on the Battalion pattern. 

 In view of Chinese aggression in 1962, a new Force named the 
Special Emergence Force (S.E.F.) was formed on 21-11-1962. This 
was later renamed as the Railway Protection Special Force.  

 Each Battalion has 5 Companies out of which 4 are deployed and 1 
Company is kept at Battalion HQ’s for training  

 Deployed in troubled areas or vulnerable sections for patrolling and 
guarding   duties. 

RPSF BATTALIONS:  
1st Battalion :  Lumding / NF Railway 

2nd Battalion :  Gorakhpur / NE Railway 

3rd Battalion :  Lucknow / Northern Railway 

4th Battalion :  New Jalpaiguri / NF Railway 



5th Battalion :  Trichy / Southern Railway 

6th Battalion :  New Delhi / Northern Railway 

7th Battalion :  Moula Ali /  South Central Railway 

8th Battalion :  Chittaranjan / Eastern Railway 

9th Battalion :  Jagadari / Northern Railway 

10th Battalion :  Dhanbad / Eastern Railway 
11th Battalion :         Garahara (Baurni)/ EC Railway 
12th Battalion:          Thakuralli / Central Railway. 

Branches of RPF: 

1. Executive branch 
- Static wing 
- Mobile wing 
- Crime branch and Dog squad 
- Intelligence branch 
- Store wing 

2. Prosecution branch: Now as per order of Supreme Court the 
Administrative Control of Prosecution Branch separated from RPF and 
attached with Railway General Administration.  

Note: RPF has also ancillary staff such as Barber, Gardener, Tailor, 
Cobbler, Cook and Cook mate.  

HIERARCHY in RPF : 

Director General/RPF 

Additional DG / RPF 

Inspector General RPF 

Dy. Inspector General 

Sr. Divisional Security Commissioner 

Divisional Security Commissioner 

Asst. Security Commissioners 



Inspector 

Sub-inspector 

Asst. Sub-inspector 

Head constable 

Constable 

RECRUITMENT:    At four levels: 

i. Asst. Security Commissioner (Through Civil Services Examination) 
ii. Sub-Inspector 
iii. Constable 
iv. Ancillary Staff  

General Duties of RPF 

 To promptly execute all orders lawfully issued to him by his superior 
authority. 

 To protect and safeguard Railway property, passenger area and 
passengers 

 To remove any obstruction in the movement of Railway property or 
passenger area 

 To do any other act conducive to the better protection and security of 
Railway property, passenger area and passengers 

 DG/RPF standing Order No.24 Dt. 28.5.97- Assistance to railway’s 
administration in lodging F.I.R in cases of theft of Railway property. 

 DG/RPF standing order No.39 dated 20.8.97.- To render assistance to 
passenger  in lodging F.I.R 

 Investigation for Untoward incident [section 123(c ) of Railways Act-
1989,as per the provisions of The Railway Passengers(Manner of 
Investigation of  Untoward incident) Rule-2003 in order to ascertain the 
cause of untoward incident. 



 Duty to aid to Civil Power (Election duties etc) as per sec-240 0f RPF Act-
1957. 

 Assistance to Railway administration in such as during ticket less drive, 
eviction from Railway land, Mella Bandobast , During accident/ Disaster  
etc. 

Power of Arrest of RPF 
 

(1) Under RPF Act-1957 (Sec-12):   Whoever, 

 Causes hurt or attempt or assaults or  threatens or restrains a member 
of RPF from discharging his duties; or  

 Conceals or takes precaution to conceal his presence to commit 
cognizable offence which relates Railway property, passenger area and 
passengers  

 Causes imminent danger to life of any person carrying on any work 
relating         to railway property, passenger area or passengers. 

 

 

(2) Under Railway Property (Unlawful Possession) Act-1966 (Sec-6): 

Any superior officer or member of the force can arrest any person without 
warrant, who has committed the crime under the act. 

(3) Under Railways Act-1989: 

 Under sec 179(2)&180(1) for the offences mentioned in the section 17 
(2)&180 (1), a person can be arrested by RPF (an officer authorized) 
without a warrant. 

 Under sec-.179 (1) of Indian Railway Act, RPF as a railway servant 
can arrest any person without warrant who have committed the 
offence mentioned under Sec. 150,151 & 152. 



GOVERNMENT RAILWAY POLLICE (GRP): 

 GRP has similar power as available with police within its territorial jurisdiction. 
Government railway Police (GRP), it is under the control of respective state 
government. Ministry of railways reimburses 50% of cost of GRP. 

SANCTIONED STRENGTH: 

GRP (Total Strength) = 40,000. 19 out of 28 States namely – AP, Bihar, 
Chhattisgarh, Gujarat, Haryana, HP, J&K, Jharkhand, Karnataka, Kerala, MP, 
Maharashtra, Orissa, Punjab, Rajasthan, UP, Tamilnadu, WB & Delhi only U/T, 
have notified GRP.         

 

HIERARCHY OF STATE POLICE: 
- Director General of State 

- Additional Director General  

- Inspector General of Zones 

- Dy. Inspector General of Range 

- Superintendent of Police of District 

- Dy. SP of Circles 

- Inspector of Police station 

- Sub-inspector  

- Asst-Sub-inspector 

- Head constable 

- Constable  

GOVERNMENT RAILWAY POLICE (GRP): 
 

- DG/Addl. DG of State for Railway 

- Inspector General of Zone for Railway 

- Dy. Inspector General of Range for Railway 

- Superintendent Govt. Railway Police 

- Dy. SP (GRP) 

- Inspector (GRP) 



- Sub-Inspector (GRP) 

- ASI 

- Head Constable 

- Constable 

 

POLICE IN METROPOLITIAN TOWNS: 
 

- Commissioner of Police 

- Additional Commissioner of Police 

- Joint Commissioner of Police 

- Dy. Commissioner of Police 

- Asst. Commissioner of Police 

- Inspector of Police 

- Sub-Inspector of Police 

- Assistant Sub-Inspector of Police 

- Head Constable 

- Constable 

 

CIVIL EXECUTIVE HEIRARCHY: 
 

- Chief Secretary/Principal Secretaries 

- Commissioner of Division 

- Dy. Commissioner and District magistrate 

- Additional District Magistrate 

- Sub-divisional Magistrate 

- Special Executive Magistrate 1st class 

- Special Executive Magistrate-2nd class 

- Tahsildar 

THE RAILWAYS ACT – 1989 

Introduction:  



 The functioning of Indian Railway system was formerly regulated and 
legally controlled by the Indian Railway Act- 1890. 

 But this Act could not keep pace with the economic, political and law & 
order changes happening in the country.  Hence a new Railway Act was 
enacted in -1989. 

 The act was again amended in 2003, by which GRP has been divested 
with some powers and officer authorized has been given power to arrest, 
investigate and prosecute in all the offences under the Railways act 
except the offences mentioned under section –150,151&152.The power to 
arrest, investigate and to launch prosecution under section –150,151 &152 
was left with the Government Railway Police (GRP) likewise earlier. 

 There are 16 chapters in the Railways act. Chapter 15th deals with the  
“Penalties & Offences”. 

      

CHAPTER XV (PENALTIES AND OFFENCES): 

 Sec.137-Fraudulently traveling or attempting to travel without proper 
pass/ticket-6 months rigorous imprisonment or fine up to Rs.1000 or both. 

 Sec138-Levy of excess charges and fare for traveling without proper pass 
or ticket or beyond authorized distance: For default of payment, maximum 
imprisonment for one month but not less than 10days. 

 Sec139-Power to remove persons: Any person failing or refusing to pay 
the fare and excess charge referred to in section –138,he may be 
removed by any railway servant authorized in behalf. 

 Sec140-Security for good behavior in certain cases: When a court is 
convicting a person of an offence under section 137 or 138 finds that he 
has been habitually committing or attempting to commit that offence may 
order him to execute a bond for good behavior for such amount and for 
such period not exceeding 3 yrs. 

 Sec.141-Needlessly interfering with means of communication in a train-
Imprisonment up to a year or fine up to Rs.1000 or both 



 Sec.142-Penalty for transfer of ticket-Imprisonment up to three months or 
with fine up to Rs. 500/- or both. 

 Sec.143-Unauthorised carrying on of business of procuring and supplying 
of Railway tickets-Imprisonment up to three years or fine up to Rs.10, 
000/- or both. 

 Sec.144-Prohibition on hawking, begging etc-Imprisonment up to one year 
or fine up to Rs.2000/- or both.  

 Sec.145-Drunkenness or nuisance-Imprisonment up to six months and 
fine up to Rs.500/- 

 Sec.146-Obstructing Railway servants in his duties-Imprisonment up to 6 
months or fine up to Rs.1000/- or both. 

 Sec.147-Trespass –Imprisonment up to six months or fine up to Rs.1000/- 
or both. 

 Sec.148-Penalty for making false statement in an application for 
compensation under Section 125-Imprisonment up to 3 years or fine or 
both 

 Sec.149-Making a false claim for compensation-Imprisonment up to three 
years or fine both  

 Sec.150-Maliciously wrecking or attempting to wreck a train-Imprisonment 
for life or with rigorous imprisonment for 10 years or death sentence  

 Sec.151-Damage to or destruction of certain railway properties-
Imprisonment up to 5 years or fine or both. 

 Sec.152-Maliciously hurting or attempting to hurt persons traveling by 
Railway-Imprisonment for life or for a term up to 10 years. 

 Sec.153-Endangering safety of persons traveling by Railways by willful act 
or omission-Imprisonment up to 5 years 

 Sec.154-Endangering safety of persons traveling by Railway by rash or 
negligent act or omission-Imprisonment up to one year or fine or both. 

 Sec.155-Entering into compartment reserved or resisting entry into a 
compartment not reserved-Fine up to Rs.500/- 



 Sec.156-Traveling on roof, step or engine of a train-Imprisonment up to 
three months or fine up to Rs. 500/- or both 

 Sec.157-Altering or defacing pass or tickets-Imprisonment up to three 
months or fine up to Rs. 500/- or both. 

 Sec 159-Disobedience of drivers or conductors of vehicles to directions of 
Railway Servants-Imprisonment up to one month or fine up to Rs.500/- or 
both 

 Sec.160-Opening or breaking of a level crossing gate-Imprisonment up to 
3years for opening and up to 5 years for breaking 

 Sec. 161-Negligently crossing unmanned level crossing-Imprisonment up 
to 1 year. 

 Sec.162-Entering carriage or other place reserved for females-Fine up to 
Rs.500/- 

 Section 163-Giving false accounts on goods-Fine up to Rs.500 for every 
quintal 

 Sec.164-Unlawfully bringing dangerous goods on Railways-Imprisonment 
up to 3 years or fine up to Rs. 1000 or with both.  And also will be liable for 
any loss, injury or damage, which may be caused by reason of bringing 
such goods on Railways. 

 Sec.165-Unlawfully bringing offensive goods on Railway-Fine up to Rs. 
500/- and shall also be liable for any loss, injury or damage. 

 Sec.166-Defacing public notices-Imprisonment up to one month or fine up 
to Rs.500/- or both 

 Sec.167-Smoking-Fine of Rs.100/- 

 Sec.168-Offences committed by children under 12 years of age-Guardian 
to give a bond for such amount and for such period as the court may direct 
for good conduct of the child.  

 Sec.169-Levy of penalty on non-government railway-Penalty of Rs.250 
and further penalty of Rs.150/- per day. 



 Sec.172-Penalty for intoxication (Railway Servant)-Imprisonment up to 1 
year or fine or both 

 Sec.173-Abandoning train without authority-Imprisonment up to two years 
or fine up to Rs.1000/- or both. 

 Sec.174-Obstructing running of trains (Railway Servant or outsiders)-
Imprisonment up to two years or fine up to Rs.2000/-or both. 

 Sec.175-Endangering safety of passengers (Railway Servants)-
Imprisonment up to 2 years or fine or both. 

 Sec.176-Obstructing level crossing (Railway Servants)-Fine of Rs.100/-  

 Sec. 177-False returns (Railway Servants)-Imprisonment up to two years 
or fine up to Rs.1000/- or both. 

 Sec178-Making false report by a railway servant: Imprisonment up to 2 yrs 
or fine up to   Rs.1, 000 or both. 

 Sec.179 (Arrest): 

1) If a person commits any offence under Sections 150,151 & 152, he 
may be arrested without warrant any Railway Servant or Police 
Officer. 

2) If any person commits any offence mentioned in Sections 137 to 
139, 141 to 147, 153 to 157, 159 to 167 and 172 to 176, he may be 
arrested, without warrant or other written authority by an “officer 
authorized”. 

3) The officer authorized or police officer as the case may be, may 
call to his aid any other person to affect the arrest under sub 
section (1)&(2). 

4) Any person so arrested under this section shall be produced within 
24 hrs before nearest magistrate.  

 Sec.180: (Arrest): 

Any person committing offence under this act other than offences 
mentioned in Sec. 179(2), he can be arrested by an officer 



authorized if there is likelihood of his absconding, Person refusing 
to give excess charge, Person failing to give his correct name and 
address etc. 

 Sec.180 –A to G (Power of Enquiry): 

a) For ascertaining facts & circumstances of a case, the officer 
authorized may make an inquiry into the commission of an 
offence mentioned in Sec. 179(2) and may file a complaint in 
the competent court if the offence is found to have been 
committed. 

b) For this purpose, the same powers & provisions will be available 
to officer authorized as available to the officer in charge of a 
police station under CPC. When investigating the cognizable 
case. 

 Officer Authorized: Ministry of Railways has nominated all the officers 
of and above the rank of Asst. Sub Inspector in the Railway Protection 
Force as the “officer authorized” for the purpose of the said act and 
officer of the commercial department, the Operating Department or 
Vigilance department in the ministry of Railways as the “officer authorized” 
for the purpose of Section-179 of the said act. 

  

Untoward incident under Railways Act: 

  Untoward incident- [Sec123C] Untoward Incident includes terrorist act, 
violent act, robbery, dacoity, rioting, shoot out, arson by any person in or on any 
train carrying passengers or in the waiting hall, cloak room, reservation or 
booking office or on any platform or in any other place within the precincts of a 
railway station or accidental falling of any passenger from a train carrying 
passenger. 

Every railway passenger including railway employee holding passes or on 
duty or a person holding platform ticket is also insured against death or injury on 
account of "untoward incident”.But cases of suicide or attempted suicide by 
passenger, self-inflicted injury, his own criminal act, any act committed by him in 
a state of intoxication or insanity, any natural cause or disease or medical or 
surgical treatment unless such treatment becomes necessary due to injury 



caused by the injured persons said untoward incident, are excluded from the 
preview of "untoward incident”. 

Railway Claims Tribunal (RCT) decides the claim. Maximum 
compensation for untoward incident Rs.4 lakhs and minimum is Rs.32000/. RPF 
has been authorized to conduct the enquiry to ascertain the geniuses of 
untoward incident only for the purpose of deciding the claim of compensation. 

**************** 



 

RAILWAY PROPERTY (UNLAWFUL POSSESSION) ACT- 1966 

A. Background:  

1.   In order to combat crime against Railway Property effectively, the Railway 
property (Unlawful Possession) Act-1966 was enacted and made 
operational w.e.f. 01.04.1968. 

1. Initially Railway crimes were detected, investigate and  prosecuted by the 
GRP under the Railway Stores (Unlawful Possession) Act -1955. 

2. With the increase of crime, the State Police remained preoccupied with 
law and order problems, left with little time to give proper attention towards 
dealing the crime relating to railways. 

3. The definition of “Railway Property” under Railway Stores (Unlawful 
Possession) Act -1955 was also very narrow. Booked Consignments were 
not part of the definition of the Railway’s property. 

4. In the Railway property (Unlawful Possession) Act-1966- 

 The powers of registration, investigation & prosecution of offences 
have been handed over to RPF in place of GRP, and  

 Definition of railway’s property has also been widened to include 
bbooookkeedd  ccoonnssiiggnnmmeenntt,,  ggooooddss,,  mmoonneeyy,,  vvaalluuaabbllee  sseeccuurriittyy,,  wwhhiicchh  wweerree  
nnoott  iinncclluuddeedd  uunnddeerr  tthhee  ddeeffiinniittiioonn  ooff  oolldd  aacctt  ooff  11995555.  

B. Salient Features:  
 

(1) This Act extends to whole of India. 

(2) As mentioned above, definition of railway’s property has been 
widened.  

(3) A provision of deterrent punishment has been made under this Act with 
minimum punishment of one year Jail or Rs. 1000/- (One Thousand) or 
both which extends up to 5 year of imprisonment and fine. Enhanced 
punishment for second offence. 



(4) A special evidentiary rule has been incorporated which shifts the onus 
of proof from the prosecution to the accused. 

(5) The RPF officers making inquiry under this act has been vested with 
similar powers as available to police during investigation of a crime and 
status of such enquiry has been made judicial for the purpose of 
Sec193 & 228 IPC. 

C. Important Definitions:  

(a) Force: means Railway Protection Force constituted under Sec-3 of the 
Railway Protection Force Act-1957. 

(b) Member of the Force: means a person appointed to the force, other 
than a superior officer. 

(c) Officer of the Force: an officer of and above the rank of Assistant 
Sub-Inspector appointed to the force and includes a superior officer. 

(d) Railway Property: includes any goods, money or valuable security or 
animal, belonging to, or in the charge or possession of, a Railway 
administration. 

(e) Superior Officer: means any of the officers appointed under Sec-4 of 
the Railway Protection Force Act-1957, and includes any other officer 
appointed by Central Government as superior officer of the force. 

D. Punishment: 

 Whoever commits theft or dishonestly misappropriates or is found, or is 
proved to have been, in possession of any railway property reasonably 
suspected of having been stolen or unlawfully obtained shall, unless he 
proves that the property came into his possession lawfully, be punishable  

 Whoever abets or conspires in the commission of offence 
punishable under this act or any owner or occupier of land or building, 
or any agent of such owner or occupier in-charge of the management of 
that land or building, who willfully connives at an offence against the 
provisions of this Act, shall be punishable with imprisonment for a term 
which may extend to five years, or with fine, or with both. 

 



POWER TO ARREST WITHOUT WARRANT [Section- 6]: 

Any superior officer or member of the Force may, without an order from a 
magistrate and without a warrant, arrest any person who has been 
concerned in an offence punishable under this Act or against whom a 
reasonable suspicion exists of having been so concerned. 

INQUIRY UNDER THE ACT [Section-8]: 

Same powers and shall be subject to the same provisions as the officer in-
charge of a police station may exercise and is subject to under the Cr.PC, 
1898, when investigating a cognizable offence  

E. OTHER IMPORTANT PROVISIONS: 

 
 The offences under this act will non cognizable (Sec-5) 

 The Power to summon persons to give evidence & produce documents 

(Section-9). 

 To get the search warrant issued from court (section-10). 

 All the searches and arrest under this act shall be carried out 

according to provisions of Cr.P.C. 

 All officers are required to assist member of the force in the 

enforcement of this Act (Section-12). 

 Court has power to forfeiture vehicles or other conveyances etc used 

in carrying the property (Section –13). 

 The provisions of this Act shall have effect notwithstanding anything 

inconsistent therewith contained in any other Law for the time being in 

force (Section-14). 

 The Railway Stores (Unlawful Possession) Act-1955 is here by 

repealed. 



 

 

************* 

 
 

CONSUMER PROTECTION ACT, 1986 

Introduction:  

        This is a social welfare legislation to provide the better protection of the 
interests of consumers. Since everyone is a consumer in one way or the other, 
so ensuring consumer welfare is the responsibility of the government.  

Railway provides services of transport to the consumers (rail users), so 
Railway too comes within the preview of by this Act. The services provided by 
railway hospitals to their employees also come within the purview of this act. 

The consumer movement in India is as old as trade and commerce. In 
Kautilya's Arthashastra, there are references to the concept of consumer 
protection against exploitation by the trade and industry. 

The proceedings under this act are simple, inexpensive and speedy. Very 
minimum fees is prescribed for filing the consumer complaint and for the persons 
residing below poverty line no fee is required to be paid where value of the goods 
or services and compensation claimed is up to Rs.1 lakh. 

Constitution of Consumer Courts: Three tier quasi-judicial machinery:  At 
District level, State level and National level. 

    District Forum        At every District Headquarters (Sec.10) 

 Pecuniary limit   Up to Rs. 20 lakhs 

 Limitation              2 years from the date of cause of action 

 Appeal   Before State Commission within 30 days 

 Fees for appeal  50% of Order or Rs. 25,000/- which ever is 
less. 



State Commission   At all State Capitals (Sec-16) 

Pecuniary limit                    Over Rs.20 Lakhs to Rs.1 Crore  

Limitation   2 years from the date of cause of action  

Appeal   Before National Commission within 30 days 

Fees for appeal  50% of Order or Rs. 35,000/-which ever is less. 

National Commission  At Delhi (Under section –20) 

Pecuniary limit                 Beyond Rs.1 Crore  

          Limitation   2 years from the date of cause of action. 

Appeal   Before Supreme Court within 30 days  

Fee for appeal  50% of Order or Rs. 50,000/-which ever is less. 

Note: No fee is required to be paid by consumer for filing appeal either 
before State commission or National commission. Fees for appeal are 
prescribed only for manufacturer/retailer or service provider against whom 
orders have been issued for making payment of compensation. 

Who is a Consumer? [Section- 2(1)(d)] 

A. Goods: 
 Who buys Goods for a consideration, 
 Includes any user of good with the consent of buyer, 
 Not applicable to second hand goods or goods purchased for 

commercial purposes 
 Includes anything bought for self employment 

B. Services: 
• Who hires any Services for a consideration? 
• includes any beneficiary who is availing services with the 

consent of hirer of the service. 

What is Goods? [Sec-2 (i)] 

 Goods mean goods as defined in the Sale of Goods Act-1930. 



What is Services? [Sec-2(o)] 

 Service means service of any description which is made available to 
potential users and includes services of banking, financing, insurance, 
transport, processing, supply of Electrical or other energy, boarding or 
lodging, housing construction, entertainment, amusement, or the 
purveying of news or other information but does not include the 
rendering of any service free of charge or under a contract of personal 
service.   

Who Can File A Complaint? (Section 2(1)b) 
 Consumer 
 Any voluntary consumer organization (Registered) 
 Central Government 
 State Government 

 
Nature of relief: 

- To remove the defect pointed out/ 

- To replace the goods 

- To return the price or charges paid 

- To pay such amount as may be awarded to compensation 

- To remove the defects or deficiencies in the services. 

- To discontinue unfair trade practices 

- Not to offer hazardous goods for sale 

- To withdraw the hazardous goods from being offered for sale 

- To provide for adequate cost 

How to file a Complaint? 

Complainant or his agent either directly or by post; 

Time Limit for Deciding the Complaint / Appeal:  

As far as possible within 90 days from first date of hearing. 

Frivolous or vexatious complaints (Section-26): 



 If any person files frivolous or vexatious complaint, it shall be rejected and 
complainant will have to pay such cost not exceeding Rs 10,000 to opposite 
party. 

Penalty or Punishment:  (Section- 27)             

 For disobedience of order in addition to 
compensation following punishment can be 
imposed:  

Maximum: 3 years Jail or Rs.10, 000 fine or both. 

Minimum: 1 month Jail or Rs.2, 000 fine or both 

Protection: (Section- 28) 

No suit, prosecution or other legal proceedings shall lie against the members of 
the District Forum or the State Commission or the National Commission, which is 
done in good faith. 

 

                                                       ******************* 



Public Premises (Eviction of Unauthorized Occupants) Act, 1971 

 

Introduction: 

 In order to tackle the problems of tenancy, the Parliament, passed a 
separate Public Premises (Eviction of Unauthorized Occupants) Act, 1971 
for deciding all tenancy problems by the Central government officers 
themselves, without any interference from courts.  It provides a speedy 
procedure for early solution of such problems. 

 Railway is on of the biggest landlord. Railway land has been spread 
through out the country. Consequently Railway has more problems of 
tenancy. Some times railways employees too create such type of problem 
by not vacating their official accommodation even after expiry of their legal 
retention period. 

 Normally, soft encroachments, which are recent and temporary in nature, 
tackled by removing the person from land under sec-147 of the Railways 
act-1989, while hard encroachments are tackled by this act. 

Important definitions: 

 Unauthorized Occupation- means occupation without authority, and 
includes continuance of occupation when the authority has 
expired/terminated. [Sec-2 (g)] 

 Public Premises- means any Public land or building or part of the building 
and includes -garden, grounds and out-houses appertaining to such 
building or part of a building, and any fitting affixed to such building or part 
of a building. . [Sec-2(e)] 

Proceedings under the act: 

An ESTATE OFFICER (E.O) is appointed by the Central Government normally 
an officer of and above the rank of Senior scale in railways. [Sec-3] 

 E.0. is empowered to evict the unauthorized occupants, to demolish, stop and 
seal the unauthorized construction, to recover due rent  & damages, to dispose 
of the immovable properties left on public premises by unauthorized occupant etc 
[Sec:5-7] 



The E.O. is not a civil court but certain attributes of a civil court under C.P.C. 
have been vested in E.O. while discharging function as E.O.[Sec-8) 

Appeal against order of ESTATE OFFICER is filed before District Judge of that 
area. Except District Judge, no Civil Court can issue injunction or entertain any 
suit against the order of the E.O. [Sec-9] 

For unauthorized occupation, a person not only liable to be vacated by ESTATE 
OFFICER from Railway’s land but also liable to suffer imprisonment and fine 
which will be imposed by criminal court of that area. . [Sec-9] 

Recovery of rent cost of damages from unauthorized occupants or their legal heir 
shall be done as recovery of due land revenue [Sec-14] 

No court shall interfere into the matter, once proceeding is initiated by E.O. under 
this act.[Sec-15] 

In order to get the Railway’s land vacated, ESTATE OFFICER can take help of 
other Railway’s employees including RPF. Even in emergent situation, he can 
also request to the District Magistrate of that area to depute an executive 
magistrate and he can also seek the help of local police. 

 

 

 
*******************



 

THE ARBITRATION AND CONCILIATION ACT, 1996 

Objective: 

Arbitration and Conciliation are the alternative methods for dispute redressal 
(ADR) without interference from the courts where a lot of time and money 
consumed in getting the dispute settled between the parties. Arbitration affords 
opportunity to parties for choice of judges & choice of law and also delivery of 
justice faster than courts. 

The Arbitration and Conciliation Act, 1996 came into force with effect from 
22.8.1996. It consolidates and amends the law relating to domestic arbitration, 
international commercial arbitration and enforcement of foreign arbitral awards.  

Important provisions:  

The parties to an arbitration agreement may refer to arbitration, a dispute which 
has arisen or which may arise between them, in respect of a defined legal 
relationship, whether contractual or not. The arbitration agreement must be in 
writing and signed by parties.  [Sec-7] 

When the parties have entered into an arbitration agreement, they cannot file a 
suit in a court of law in respect of any matter covered by the agreement; 
otherwise the very purpose of arbitration will be frustrated. The court will normally 
not intervene except where so provided by the Act. [Sec-5] 

A person of any nationality may be appointed as arbitrator unless otherwise 
agreed by the parties. In Railways, serving officers of a JA grade or above is 
appointed as arbitrator by the General Manager of a Zonal Railway. Opposite 
party (Contractors etc.) has also to choose the arbitrator from the list of Railway’s 
officers having said qualification. 

The parties are free to determine the number of arbitrators, provided that such 
number shall not be even number .In Railways, single arbitrator is appointed by 
GM for the dispute up to Rs.10, 00,000. For the dispute more than 10,00,000,two 
arbitrators (including presiding arbitrator) by GM and one by Contractor, total 
three arbitrators, are appointed. Chief Justice of HC of that area can also appoint 
the arbitrator when any one of the parties failed to appoint arbitrator on his behalf 
within stipulated period. 



The disputes relating to Insolvency, Lunacy, Proceedings for appointment of a 
guardian to a minor, Question of genuineness or otherwise of a will or matter 
relating to issue of a probate, matters of criminal nature, matters concerning 
Public Charitable Trusts and disputes arising from and founded on an illegal 
contract cannot be referred to arbitration. 

The parties are free to agree on the place of arbitration and failing an agreement 
to do so the arbitral tribunal having regard to the circumstances of the case and 
convenience of the parties shall determine the place. 

An application for setting aside an arbitral award may be made before the 
Session court, by a party within three months of receipt of the award by him. 
[Sec-34] 

An appeal may be filed before the court, against the following orders-      

A) Granting or refusing to grant any interim measure; 

B) Setting aside or refusing to set aside an arbitral award; and  

C) Granting or refusing to grant an interim measure of protection. 

 

 

******* 

 



 

ADMINISTRATIVE TRIBUNALS ACT– 1985 (CAT) 

Objective:  

 The Administrative Tribunal Act-1985 has been enacted exclusively for 
adjudication of disputes with respect to recruitment and conditions of 
service of persons appointed to public services and posts in connection 
with the affairs of the Union, State or other local authorities within the 
territory of India or under the control of Central/State Government and for 
matters connected therewith or incidental thereto.  

 With a view to easing the congestion of pending cases in various Courts 
as well as to provide relatively cheap, speedy and effective remedy to 
Government employees, this act was enacted by Parliament in the year 
1985.  

 Pursuant to the above Central government has constituted Central 
Administrative Tribunal (CAT) located at different places throughout the 
country wherever the seat of a High Court is located including one 
Principal bench at Delhi. In addition, circuit sittings of CAT are also held at 
different places.  

 State Governments have their own State administrative tribunals (SAT) to 
sort out the grievances of their own employees arising out of employment. 
The provisions of this Act are also applied to SAT. 

 The provisions of the Administrative Tribunals Act, 1985 do not, however, 
apply to members of paramilitary forces, armed forces of the union, 
officers or employees of the Supreme Court, or to persons appointed to 
the Secretariat Staff of either House of Parliament or the Secretariat staff 
of State/Union Territory Legislatures. 

Proceedings under the act- 

1. An application to the Tribunal shall be presented in prescribe format   by the 
applicant in person or by an agent or by a duly authorized legal practitioner to 
or be sent by Registered Post with Acknowledgement duly addressed to the 
registrar of the Bench concerned. Very nominal fee is required to be paid with 
application. 



2.  Each Tribunal consists of a Chairman and such number of Judicial and 
Administrative Members as the appropriate Government may deem fit. Cases 
are decided by Benches comprises of two members (Judicial& 
Administrative). 

3.  Tribunal shall not ordinarily admit an application unless it is satisfied that the 
applicant had availed of all the remedies available to him under the relevant 
service rules as to redressal of grievances. Normal time period to file 
application before CAT is one year from the date of appellate order passed by 
department or awaiting the six month for final order or appellate order where 
appeal has been preferred.  

4.  Appeal against the orders of CAT is filed before the High Court .It has 
powers to issue interim orders in appropriate cases and also power to initiate 
Contempt proceedings. 

************* 



 

 

The Factories Act, 1948 

Objectives: 

2. To ensure adequate safety measures and to promote the health and welfare of 
the workers employed in factories.  

3. To prevent haphazard growth of factories through the provisions related to the 
approval of plans before the creation of a factory.  

Applicability of the Act: 

1. Applicable to the whole of India including Jammu & Kashmir. 

2. Covers all manufacturing processes and establishments falling within the 
definition of ‘factory’. 

3. Applicable to all factories using power and employing 10 or more workers, and if 
not using power, employing 20 or more workers on any day of the preceding 12 
months.  

Important definitions: 

*Sec-2(a) Adult: means a person who has completed his fifteenth year of age; 

*Sec-2(b) Adolescent: means a person who has completed his fifteen year of 
age but has not completed his eighteenth year; 

*Sec-2(c) Child: means a person who has not completed his fifteenth year of 
age; 

*Sec-2(l) Worker: means a person employed, directly or by or through any 
agency (including  a contractor) with or without the knowledge of the principal 
employer, whether for remuneration or not, in any manufacturing process, or in 
cleaning any part of the machinery or premises used for a manufacturing 
process, or in any other kind of work incidental to, or connected with, the 
manufacturing process, or the subject of the manufacturing process but does not 
include any member of the armed forces of the Union; 

Sec-2(m) Factory:  means any premises including the precincts thereof- 



(i) Whereon ten or more workers are working, or were working on any day of the 
preceding twelve months, and in any part of which a manufacturing process is 
being carried on with the aid of power, or is ordinarily so carried on, or 

(ii) Whereon twenty or more workers are working, or were working on any day of 
the preceding twelve months, and in any part of which has manufacturing 
process is being carried on without the aid of power, or is ordinarily so carried on, 
but does not include a mine subject to the operation of [the Mines Act, 1952 (35 
of 1952),] or [a mobile unit belonging to the armed forces of the Union, a railway 
running shed or a hotel, restaurant or eating place]. 

Important provisions the Act: 

Facilities relating to health [Sec-11 to 20]: 

The factory should be kept clean.   

There should be arrangement to dispose of wastes and effluents.  

Dust and fumes should be controlled below permissible limits.  

Ventilation should be adequate.  

Reasonable temperature& artificial humidification at standard level.   

Proper facilities for lighting, drinking water, latrines, urinals etc.   

Welfare measures: [Sec-42 to 50]: 

Proper facilities for washing, sitting, storing cloths during working period. 

Adequate First aid boxes shall be provided and maintained. 

Ambulance room, if 500 or more workers are employed, 

  Canteen if 250 or more workers are employed.  

 It should be sufficiently lighted and ventilated and suitably located.   

  Rest rooms / shelters with drinking water when 150 or more workmen. 

Crèches, if 30 or more women workers are employed.  

  Full time Welfare Officer if factory employs 500 or more workers  

Safety measures [Sec-21 to 41]: 



 All machinery should be properly fenced to protect workers when machinery is in 
motion.   

 Hoists and lifts should be in good condition and tested periodically.  Pressure 
plants should be checked as per rules.  

 Floor, stairs etc. should be of sound construction and free form obstructions.  

 Safety appliances for eyes, dangerous dusts, gas, and fumes should be 
provided.  

 Worker is also under obligation to use the safety appliances. He should not 
misuse any appliance, convenience or other things provided.  

 Adequate firefighting equipment should be available.  

 Appointment of Safety Officer, if number of workers is 1,000 or more. 

  In case of hazardous substances, additional safety measures. [Chapter4A] 

Working Hours of adult [Sec-51 to 66]: 

 A worker cannot be employed for more than 48 hours in a week.  

 Weekly holiday is compulsory. If he is asked to work on weekly holiday, he 
should have full holiday on one of three days immediately or after the normal day 
of holiday.  

 He cannot be employed for more than 9 hours in a day. At least half an hour rest 
should be provided after 5 hours.  

 Total period of work inclusive of rest interval cannot be more than 10.5 hours. 

  A woman worker cannot be employed beyond the hours 6 a.m. to 7.00 pm. State 
Government can grant exemption to any factory or group or class of factories, but 
no woman can be permitted to work during 10 PM to 5 AM. Shift change can be 
only after weekly or other holiday and not in between.  

  If a worker works beyond 9 hours a day or 48 hours a week, overtime wages are 
double the rate of wages are payable.  

Leave [Sec 78-84]: 

1. A worker is entitled in every calendar year annual leave with wages at the rate 
of one   day for every 20 days of work performed in the previous calendar 



year, provided that he had worked for 240 days or more in the previous 
calendar year. 

2. Child worker is entitled to one-day leave per every 15 days.  

3. While calculating 240 days, earned leave, maternity leave up to 12 weeks and 
lay off days will be considered, but leave shall not be earned on those days.  

4. Leave can be accumulated up to 30 days in case of adult and 40 days in case 
of child.  

5. Wage for period must be paid before leave begins, if leave is for 4 or more 
days.  

6. Leave cannot be taken for more than three times in a year. Application for 
leave should not normally be refused. [These are minimum benefits. Employer 
can, of course, give additional or higher benefits]. 

Child Employment [Sec 67 to 77]: 

 Child below age of 14 cannot be employed.  

 No child above 14 but below 15 years of age can be employed for more than 4.5 
hrs per day or during the night between 10 pm to 6 am.  

 A person over 15 but below 18 years of age is termed as ‘adolescent’. He can be 
employed as an adult if he has a certificate of fitness for a full day's work from 
certifying surgeon. He is not permitted to work between 7 pm and 6 am.  

*Notice of Accidents, Diseases Etc.-Notice of accident/dangerous occurrences 
and any worker contacting occupational diseases, about hazardous 
substances/processes should be given.                 

***** 



 

 

Payment of wages Act-1936 

Objective: 
 To ensure regular and prompt payment of wages and to prevent the exploitation 

of a wage earner by prohibiting arbitrary fines and deductions from his wages.  

Applicability of the Act: 

 The Act applies to payment of wages to persons employed in factory or railways. 
It also applies to any ‘industrial or other establishment’ specified in Section 2(ii).    

 ‘Factory’ means factory as defined in Section 2(m) of Factories Act.  

 State/Central Government can extend the Act to other establishment. 

 Presently, the Act applies to employees drawing wages up to Rs 6,500 

 Wages means all remuneration expressed in terms of money and include 
remuneration payable under any award or settlement, overtime wages, wages for 
holiday and any sum payable on termination of employment. However, it does 
not include bonus, which does not form part of remuneration payable, value of 
house accommodation, contribution to PF, traveling allowance or gratuity.  

How wages should be paid –  

 Wages can be paid on daily, weekly, fortnightly or monthly basis, but wage 
period cannot be more than a month. [Section 4].  

 Wages should paid on a working day.  

 Wages are payable on or before 7th day after the ‘wage period’.  

 In case of factories employing more than 1,000 workers, wages can be paid on 
or before 10th day after ‘wage period’ is over.  

Permissible deductions [Sec-7]: 



Deduction on account of absence of duty, fines, house accommodation if 
provided, recovery of damages or loss ,  for relief fund , recovery of advance, 
loans given, income tax & Professional tax where it is applicable, provident 
fund, Co operative /consumer store due, LIC premium, amenities provided, 
deduction by order of Court etc. is permitted. Maximum deduction can be 
50%. However, maximum deduction up to 75% is permissible if deduction is 
partly made for payment to cooperative society.  

 

FINES:  Fine can be imposed over employee for his act or omission but only 
after giving employee a personal hearing. Fine can be maximum 3% of wages 
in a month. Fine cannot be recovered in installments. [Section 8] 

***********



 

EMPLOYEES’ S COMPENSATION ACT- 1923 

Object:  

 To pay compensation to an employee or his dependent, as the case may 
be, for his personal injury or death, which is caused to him by accident 
arising out of and in the course of his employment? Employer shall be 
liable to pay compensation in accordance with the provisions of this act. 

Important definitions:  

 Employer [Sec-2 (4)]: Includes any body of person incorporated or not 
and any managing agent of an employer and the legal representative of 
deceased employer and when the services of a workman are temporarily 
lent or let on hire to another person by the person with whom the workman 
has entered into a contract of service Means such other person while the 
workman is working for him. 

 Partial disablement (P.D.) [Sec-2 (4)]: partial disablement is of two 
kinds,1st Temporary P.D. and 2nd  Permanent P.D.  

 The test of such disablement is the reduction in the earning capacity 
of employee.  If the earning capacity of employee is reduced in 
relation to the employment he had been at the time of accident 
resulting in such disablement, it is temporary partial disablement.   

 The list of Permanent Partial disablement is mentioned in Part II of 
Schedule-I of the Act, such as- 

a. Loss of hand or thumb 

b. Loss of finger of hand 

c. Loss of one eye etc. 

 Total disablement [Sec-2 (6)]: Means such disablement incapacitates an 
employee for all work, which he was capable of performing at the time of 
accident.  Mentioned in Part-I or Schedule -I of this Act. Such as – 

i. Loss of both hands, 

ii. Loss of hand and foot, 

iii. Absolute deafness, 



iv. Very severe facial disfigurement etc. 

Employee [Sec2 (7)]:  Following conditions are must be fulfilled to be employee 
-. 

(1)  His employment must not be a Casual nature. 

(2)  The employment must be for the purposes of the employer’s trade or 
business and who is- 

(i) A railway servant as defined in clause (34) of section 2 of the 
Railways Act, 1989 not permanently employed in any administrative, 
district or sub-divisional office of a railway and not employed in any 
such capacity as is specified in Schedule II.  

         * [Definition of “Employee” is very long that has been shortened] 

Re imbursement [Sec-2A]: 

An employee will be reimbursed by employer for actual cost arising out of 
treatment of injury caused during course of employment. 

Employer’s liability for compensation: [Sec-3] 

(A) Conditional liability: 
 Personal injury to workman, 
 Accident, 
 Arising out of and in the course of employment. 

(B) Employer shall not be liable in following condition: 
 Injury incapacitate employee for a period not exceeding three days. 
 In respect of any injury, not resulting in ‘death’ or ‘permanent total 

disablement,’ caused by an accident which is directly attributed to  
1) Employee was under the influence of drink or drug or, 
2) Willful disobedience of order framed for purposes of securing safety or 
3) Willful removal or disregard by workman of any safety guard or other 

device, which he knew to have been provided for purpose of securing 
safety of workman. 

Amount of compensation [Sec-7]: 

1. In Case of death: 50% of Monthly wages x relevant factor (RF*) or 
1,20,000 whichever is more; 



2. In case of Total Permanent disablement: 60% of monthly wages x 
R.F*or 1,40,000/- whichever is more; 

3. In case of partial permanent disablement: Firstly, amount of total 
disablement is to be calculated and than as per percentage of loss of 
earning capacity, amount will be calculated. 

             *RF-Relevant factors means, factors provided in Schedule-IV of this act 
according to each completed year of age on date of accident. 

Notice & Claim: [Sec-10]: 
 Commissioner appointed under section 20 shall be responsible to 

receive and dispose of the claim arising out of this act but no claim for 
compensation shall be entertained by a Commissioner unless notice 
of the accident has been given as soon as practicable after the 
happening thereof and unless the claim is preferred before him within 
two years of the occurrence of the accident or, in case of death, within 
two years from the date of death. 

APPOINTMENT OF COMMISSIONER [Sec-20]: 
 The State Government may, by notification in the Official Gazette, 

appoint any person to be a Commissioner for Workmen's 
Compensation for such area as may be specified in the notification. 

APPEAL [Sec-30]: 
 An appeal shall lie to the High Court from the orders of a 

Commissioner. 
 

RECOVERY [Sec-31]: 
 The Commissioner may recover as an arrear of land revenue any 

amount payable by any person under this Act. 

CONTRACTING OUT: 
 Any contract or agreement whereby an injured person or his 

dependant relinquishes or reduce his right to receive compensation is 
null and void to that extent. 

                                                                    

******************* 

 



 

INDUSTRIAL DISPUTE ACT, 1947 

Object: 

 Promotion of measures for securing and preserving amity and good 
relations between the employer and workmen, 

 Investigation and settlement of industrial disputes, 

 Prevention of illegal strikes and lockouts, 

 Relief to workmen in the matter of layoff and retrenchment, 

 Promotion of collective bargaining, 

Important definitions: 

 Industry [Section 2(J)]: "Industry" means any systematic activity carried on by 
co-operation between an employer and his workmen (whether such workmen are 
employed by such employer directly or by or through any agency, including a 
contractor) for the production, supply or distribution of goods or services with a 
view to satisfy human wants or wishes (not being wants or wishes which are 
merely spiritual or religious in nature); 

But does not include any agricultural operation, hospitals or dispensaries, 
educational, scientific, research or training institutions or institutions engaged in 
any charitable, social or philanthropic service, Khadi or village industries or any 
activity of the Government relatable to the sovereign functions including all the 
activities of Central Government dealing with defense research, atomic energy 
and space or any domestic service or any activity, being a profession practiced 
by an individual or body or individuals, if the number of persons employed by the 
individual or body of individuals in relation to such profession is less than ten or  
any activity, being an activity carried on by a co-operative society or a club or any 
other like body of individuals, if the number of persons employed by the co-
operative society, club or other like body of individuals in relation to such activity 
is less than ten. 

Industrial dispute [Section 2(K)]: Industrial Dispute” means any  “Dispute” 
arises when a demand is made by one party, which is rejected by the other and 



such dispute is- between Employer and Employer or between Employer and 
Workmen or between Workmen and Workmen; 

Who can raise a Dispute?  

 A group of workmen or trade union can raise the dispute. 

Exception: [Section 2A]:  A single workman can raise the dispute in case of 
discharge, dismissal, retrenchment or termination of his service. 

 Workman: Any person employed in any Industry to do any manual, 
unskilled, skilled, technical, operational, clerical or supervisory work for 
hire or reward   but does not include person employed in Managerial or 
Administrative capacity, Supervisory Capacity drawing wages 
exceeding Rs 1600/-Army or Police etc. 

 Strike: Strike means a Cessation of Work by a body of persons 
employed in any Industry.  

 Lockout: Lockout means the temporary closing of a place of 
employment or the suspension of Work or the refusal by an employer 
to continue to employ any number of persons employed by him. 

 Layoff: Layoff means the failure, refusal or inability of an employer to 
give employment.  

 Retrenchment: Retrenchment means the termination by the employer 
of the service of a Workman for any reason whatsoever, other wise 
than as a punishment inflicted by way of disciplinary action.  

Public Utility Service-[Section 2(n)] 

 Any railway service or any transport service for the carriage of 
passenger or goods by Air, any Service in connection with the working 
of any major port or dock, any postal, telegram or telephone services, 
any system of public sanitation, refinery or other services declared by 
government as public utility service etc 



Authorities under 
the Act: 

• Works Committee (Section -3): In the case of any industrial 
establishment, in which one hundred or more workmen are employed, 
works Committee shall be constituted comprising of Employer and 
employees to promote good relation between them. 

• Conciliation Officer / Boards of Conciliation (Section- 4&5): The 
appropriate Govt. may appoint such number of persons as it thinks fit, to 
be conciliation officers or may constitute a Board of conciliation for 
mediating in and promoting the settlement of industrial disputes. 

• Court of Inquiry (Section-6):  The appropriate Government may, as 
occasion arises, appoint Court of Inquiry for inquiring into any matter 
appearing to be connected with or relevant to an industrial dispute. 

• Labour Courts (Section-7): The appropriate Government may constitute 
Labour Court/Courts for the adjudication of industrial disputes specified in 
Schedule - II.  

• Tribunals (Section-7A): The appropriate Government may constitutes  
Industrial Tribunals for the adjudication of industrial disputes whether 
specified in the II-Schedule or III-Schedule and for performing such other 
functions as may be assigned to them under this Act. 

• National Tribunals (Section -7B):  The Central Government may 
constitute one or more National Industrial Tribunals for the adjudication of 
industrial disputes which, in the opinion of the Central Government, 
involve questions of national importance or are of such a nature that 
industrial establishments situated in more than one State are likely to be 
interested in, or affected by, such disputes. 

Procedure for settlement of disputes: 



 Where any industrial dispute exists or is apprehended, the conciliation 
officer may, or 

Where the dispute relates to a public utility service shall hold conciliation 
proceedings in the prescribed manner. 

 If a settlement of the dispute is arrived at in the course of the conciliation 
proceedings the report shall be sent along with ‘Memorandum of 
settlement’ thereof, to the appropriate Government and if no such 
settlement arrived, a detailed failure report will be sent to the Government. 

 On consideration of ‘Failure report’ the appropriate Government may refer 
the dispute to a Board of conciliation, Labour Court, Tribunal or National 
Tribunal. 

 Board will take the similar step as taken by Conciliation officer and will 
send its success or failure report, as the case may be, to the appropriate 
government. 

 On consideration of  ‘Failure report’ the appropriate Government may 
further refer the case to Labour Court or Tribunal or National Tribunal and 
after adjudication of dispute, a report (Award) will be submitted to the 
appropriate government  

Prohibitions of Strike / Lockout in Public Utility Service [(Section -22)]: 
 Without Giving notice within six weeks before strike / lockout, 
 Within fourteen days of giving such notice, 
 Before expiry of the date of strike specified in the notice, 
 During the pendency of conciliation proceeding; 

 

INDIAN CONTRACT ACT-1872 

What is Contract?  

 An agreement enforceable by law is a contract; [Sec. 2(h)] 

When agreement is enforceable by Law? [Sec-10] 

All agreements are contracts, if they are made by- 

1. The free consent of parties,  



2. Who are competent to contract, 

3. For a lawful consideration,  

4. With a lawful object, and not declared to be void.  

Effect of non enforceable agreement:  

 An agreement not enforceable by law is said to be void. [Sec-2(g)] 

 

 

Who are competent to contract? [Sec-11] 

Every person is competent to contract who is – 

1. Of the age of majority according to the law to which he is subject, and  

2. Who is sound mind, and  

3. Is not disqualified from contracting by any law to which he is subject. 

What is free consent? [Sec-14] 

Consent is said to be free when it is not caused by- 

1) Coercion, or  

2) Undue influence, or  

3) Fraud, as defined in section, or 

4) Misrepresentation, or  

5) Mistake, subject to the provisions of section 
 
 
What consideration & object are lawful? [Sec-23] 

The consideration or object of an agreement is lawful, unless – 

o It is forbidden by law; or 



o Is of such nature that, if permitted it would defeat the provisions of law, 
or 

o Is fraudulent;  

o Of involves injury to the person or property of another; or  

o The Court regards it as immoral, or  

o Opposed to public policy 

 
Discharge of contract: 

1. By performance  

2. By agreement  

3. By frustration and  

4. By breach 

 
Consequences of breach of contract: [Sec-73 &74] 

 When a contract has been broken, the party who suffers by such breach is 
entitled to receive, from the party who has broken the contract, compensation 
for any loss etc.  

 When a contract has been broken, if a sum is fixed in the contract as the 
amount be paid in case of such breach , then that amount will be paid. 

Government Contract:[Art-299 of Constitution of India] 

1. All contracts made in the exercise of the executive power of the Union 
or of a State shall be expressed to be made by the President, or by the 
Governor of the State, as the case may be, and all such contracts and 
all assurances of property made in the exercise of that power shall be 
executed on behalf of the President or the Governor by such persons 
and in such manner as he may direct or authorize.  

2. Neither the President nor the Governor  shall be personally liable in 
respect of any contract or assurance made or executed for the 
purposes of this Constitution, or for the purposes of any enactment 



relating to the Government of India heretofore in force, nor shall any 
person making or executing any such contract or assurance on behalf 
of any of them be personally liable in respect thereof. 

********** 



 

CYBER LAWS IN INDIA  

Cyber law is important because it touches almost all aspects of transactions and 
activities on and involving the internet, World Wide Web and Cyberspace. Every 
action and reaction in cyberspace has some legal and cyber legal perspectives.  

Cyber law encompasses laws relating to  

1. Cyber crimes  
2. Electronic and digital signatures  
3. Intellectual property  
4. Data protection and privacy  

 
In India, cyber laws are contained in the Information Technology Act, 2000 ("IT 
Act") which came into force on October 17, 2000. The main purpose of the Act is 
to provide legal recognition to electronic commerce and to facilitate filing of 
electronic records with the Government.  

Information Technology Act, 2000  

The IT Act, 2000 consists of 90 sections spread over 13 chapters [Sections 91, 
92, 93 and 94 of the principal Act were omitted by the Information Technology 
(Amendment) Act 2008 and has 2 schedules.[ Schedules III and IV were omitted 
by the Information Technology (Amendment) Act 2008].  

Salient features of the Information Technology (Amendment) Act, 2008  

1. The term 'digital signature' has been replaced with 'electronic signature' to 
make the Act more technology neutral.  

2. A new section has been inserted to define 'communication device' to 
mean cell phones, personal digital assistance or combination of both or 
any other device used to communicate, send or transmit any text video, 
audio or image.  

3. A new section has been added to define cyber cafe as any facility from 
where the access to the internet is offered by any person in the ordinary 
course of business to the members of the public.  

4. New Section to address data protection and privacy -Section 43 
5. Body corporate to implement best security practices-Sections 43A &72A 

 
 



 

Applicability and Jurisdiction of the Act  

The Act will apply to the whole of India unless otherwise mentioned. It applies 
also to any offence or contravention there under committed outside India by any 
person.  

If a crime is committed on a computer or computer network in India by a person 
resident outside India, then can the offence be tried by the Courts in India?  

According to Sec.1(2) of Information Technology Act, 2000, the Act extends to 
the whole of India and also applies to any offence or contravention committed 
outside India by any person. Further, Sec.75 of the IT Act, 2000 also mentions 
about the applicability of the Act for any offence or contravention committed 
outside India. According to this section, the Act will apply to an offence or 
contravention committed outside India by any person, if the act or conduct 
constituting the offence or contravention involves a computer, computer system 
or computer network located in India.  

Digital Signature under the IT Act, 2000  

Digital signature means authentication of any electronic record by a subscriber 
by means of an electronic method or procedure in accordance with the provisions 
of section 3.  

Electronic Signature  

Electronic signature has also been dealt with under Section 3A of the IT Act, 
2000. A subscriber can authenticate any electronic record by such electronic 
signature or electronic authentication technique which is considered reliable and 
may be specified in the Second Schedule. An Amendment to the IT Act in 2008 
introduced the term electronic signatures. The implication of this Amendment is 
that it has helped to broaden the scope of the IT Act to include new techniques 
as and when technology becomes available for signing electronic records apart 
from Digital Signatures.  

E-Governance  

E-governance or Electronic Governance is dealt with under Sections 4 to 10A of 
the IT Act, 2000.  

It provides for legal recognition of electronic records and Electronic signature and 



also provides for legal recognition of contracts formed through electronic means.  

Filing of any form, application or other documents, creation, retention or 
preservation of records, issue or grant of any license or permit or receipt or 
payment in Government offices and its agencies may be done through the 
means of electronic form.  

Controller of Certifying Authorities (CCA)  

The IT Act provides for the Controller of Certifying Authorities (CCA) to license 
and regulate the working of Certifying Authorities. The Certifying Authorities 
(CAs) issue digital signature certificates for electronic authentication of users.  

The CCA certifies the public keys of CAs using its own private key, which 
enables users in the cyberspace to verify that a given certificate is issued by a 
licensed CA.  

Penalties and Offences  

Cyber Crime  Brief Description  Relevant 
Section in 
IT Act  

Punishments 

Cyber Stalking  Stealthily following a 
person, tracking his 
internet chats.  

43, 65, 66 3 years, or 
with 
fine up to 2 
lakh  

Cyber 
Pornography 
including child 
pornography  

Publishing Obscene in 
Electronic Form involving 
children 

67, 67 (2)  10 years and 
with fine may 
extend to 10 
lakh  

Intellectual 
Property 
Crimes 

Source Code Tampering, 
piracy, copyright 
infringement etc. 

65 3 years, or 
with fine up to 
2 lakh  

Cyber 
Terrorism  

Protection against cyber 
terrorism  

69 Imprisonment  
for a term, 
may extend 
to 7 years  

Cyber Hacking Destruction, deletion, 
alteration, etc in a 

66 3 years, or 
with fine up to 



computer resources  2 lakh  

Phishing Bank Financial Frauds in 
Electronic Banking  

43, 65, 66  3 years, or 
with 
fine up to 2 
lakh  

Privacy  Unauthorised access to 
computer  

43, 66, 67, 
69, 72  

 

 
OVERVIEW OF RULES ISSUED UNDER THE IT ACT, 2000  

a) The Information Technology (Reasonable security practices and 
procedures and sensitive personal data or information) Rules, 2011 These 
rules are regarding sensitive personal data or information and are applicable to 
the body corporate or any person located within India. It basically require entities 
holding sensitive personal information of users to maintain certain specified 
security standards.  

b) The Information Technology (Electronic Service Delivery) Rules, 2011  

These rules provide for creation of a system of electronic delivery of services. 
Under the Electronic Service Delivery Rules the government can specify certain 
services, such as applications, certificates, licenses etc, to be delivered 
electronically.  

c) The Information Technology (Intermediaries guidelines) Rules, 2011  

These rules provide the rights and responsibilities of internet intermediaries in 
India. If the Internet intermediaries follow these rules  

and exercise proper cyber due diligence, they are entitled to a “safe harbour 
protection”. Otherwise, they are liable for various acts or omission occurring at 
their respective platforms once the matter has been brought to their notice.  

d) The Information Technology (Guidelines for Cyber Cafe) Rules, 2011  

According to these guidelines, cyber cafes should register themselves with an 
appropriate government agency, and provide services to users only after 
establishing their identity. It also deals with maintenance of records of such 
identity as well as log of sites visited, among others.  

e) The Cyber Appellate Tribunal (Salary, Allowances and other terms and 



conditions of service of Chairperson and Members) Rules, 2009  

These rules provide for the salary, allowances and terms of service of the 
Chairperson and members of the Cyber Appellate Tribunal. These rules provide 
for the procedure for investigation of misbehavior or incapacity of the 
Chairperson and members of the Cyber Appellate Tribunal.  

g) The Information Technology (Procedure and Safeguards for Blocking for 
Access of Information by Public), 2009  

The rules provide for the designation of an officer of the Central Government for 
the purpose of issuing direction for blocking for access by the public any 
information generated, transmitted, received, stored or hosted in any computer 
resource. It provides the procedure and the safeguards to be followed by the 
designated officer.  

h) The Information Technology (Procedure and Safeguards for interception, 
monitoring and decryption of information) Rules, 2009  

These rules explain the procedure and safeguards subject to which such 
interception or monitoring or decryption may be carried out.  

i) The Information Technology (Procedure and Safeguard for Monitoring 
and Collecting Traffic Data or Information) Rules, 2009  

It contains the procedure for aggregate monitoring of communications and the 
procedural safeguards to be observed in them.  

j) The Information Technology (Use of electronic records and digital 
signatures) Rules, 2004  

These rules deal with the manner and format in which the electronic records 
should be filed, created or issued. It also states the manner or method of 
payment of any fees or charges for filing or creating any electronic record.  

k) The Information Technology (Security Procedure) Rules, 2004  

These rules prescribe the provisions relating to secure digital signatures and 
secure electronic records.  

l) The Information Technology (Other Standards) Rules, 2003  

The rules deal with the standards to be observed by the Controller to ensure that 
the secrecy and security of the digital signatures are assured.  



m) The Information Technology (Certifying Authority) Regulations, 2001  

The regulation details the technical standards and procedures to be used by a 
Certifying Authority.  

n) Information Technology (Certifying Authorities) Rules, 2000 This rule 
deals with licensing of Certifying authorities and the procedures that need to be 
complied by them. It also prescribed the eligibility, appointment and working of 
Certifying Authorities.  

Some Points 

 The Indian Penal Code (as amended by the IT Act) penalizes several 
cyber crimes. These include forgery of electronic records, cyber frauds, 
destroying electronic evidence etc.  

 Digital Evidence is to be collected and proven in court as per the 
provisions of the Indian Evidence Act (as amended by the IT Act).  

 In case of bank records, the provisions of the Bankers’ Book Evidence Act 
(as amended by the IT Act) are relevant.  

 Investigation and adjudication of cyber crimes is done in accordance with 
the provisions of the Code of Criminal Procedure and the IT Act.  

 The Reserve Bank of India Act was also amended by the IT Act.  

The Cyber Appellate Tribunal has, for the purposes of discharging its functions 
under the IT Act, the same powers as are vested in a civil court under the Code 
of Civil Procedure, 1908. However, is not bound by the procedure laid down by 
the Code of Civil Procedure, 1908 but is guided by the principles of natural 
justice and, subject to the other provisions of this Act and of any rules. The Cyber 
Appellate Tribunal has powers to regulate its own procedure including the place 
at which it has its sittings.  

SEC 66A- Very Important 
Punishment for sending offensive messages through communication 
service, etc.  
Any person who sends, by means of a computer resource or a communication 
device,— 
(a) any information that is grossly offensive or has menacing character; or 
(b) any information which he knows to be false, but for the purpose of causing 
annoyance, inconvenience, danger, obstruction, insult, injury, criminal 



intimidation, enmity, hatred or ill will, persistently by making use of such 
computer resource or a communication device, 
(c) any electronic mail or electronic mail message for the purpose of causing 
annoyance or inconvenience or to deceive or to mislead the addressee or 
recipient about the origin of such messages, 
shall be punishable with imprisonment for a term which may extend to three 
years and with fine. 
 
Important Websites: 

http://catindia.gov.in/Default.aspx -Cyber Appellate Tribunal  

http://www.cert-in.org.in/ -Indian Computer Emergency Response Team  

http://cca.gov.in/rw/pages/index.en.do -Controller of Certifying Authorities 

 



 
 

RIGHT TO INFORMATION ACT - 2005 
 

  Salient features: 
 Act creates a right in favor of citizens to get the information, which is under 

control of public authority,  
 Simultaneously it creates an obligation over public authority to provide 

Information, 
 The act is to promote transparency and accountability in the working of 

every public authority. 
 The act is to make the citizen informed, which is vital for functioning of 

democracy. 
 The act will be helpful in containing corruption. 
 The act has changed the old concept -“Secrecy is the rule and disclosure 

is exception” to  “ disclosure is the rule and secrecy is exception”. 
 The earlier Freedom of Information Act -2002, which was not very 

effective, has been repealed. 
 
Important definitions: 
 

 Information (Sec 2(f)):  means any material in any form, including 
records, documents, memos, e-mails, opinions, advices, press released, 
circulars, orders, logbooks, contracts, reports, papers, sample models, 
data material held in any electronic form.  

 
 Public Authority :Sec.2(h) - means any authority or body or institution of 

self-government established or constituted – 
(a) by or under the constitution; 
(b) by any other law made by Parliament; 
(c) by any other law made by State Legislature; 
(d) by notification issued or order made by the appropriate Government. 

  And includes any- 
(i) body owned, controlled or substantially financed; Mahila samiti, 

Railway Club,  Institute etc. 
(ii) non-Government organisation substantially financed.  

 
Records- includes :(Sec. 2(i)-  

(a) Any document, manuscript and file; 
(b) Any microfilm, microfiche and facsimile copy of a document;  
(c) Any reproduction of image or images embodied in such microfilm 

(whether enlarged or not); and 
(d) Any other material produced by a computer or any other device;  

 



 Right to Information :(Sec.2 (j)) - means the right to information 
accessible under this Act which is held by or under the control of any 
public authority and includes the right to–  

(i) Inspection of work, documents, records; 
(ii) Taking notes, extracts or certified copies of documents or records; 
(iii) Taking certified samples of material; 
(iv) Obtaining information in the form of diskettes, floppies, tapes, video 

cassettes or in any other electronic mode or through printouts where 
such information is stored in a computer or in any other device; 

 
Third Party [Sec-2 (n)]: 
Third party means: a person other than citizen making request for information, 
and includes a public authority. 
 
Duties of Public Authorities (Sec.4): 

(i) To maintain all its records duly cataloged and indexed. 
(ii) To ensure that all records that are appropriate to be computerized’ are 

within a reasonable time and subject to availability of resources, 
computerized. 

(iii) To publish the particulars of its organisation functions and duties. 
(iv) To publish powers and duties of its officers and employees. 
(v) To publish procedures followed in the decision-making processes.  
(vi) To publish rules regulations etc. for a directory of its officers and 

employee.  
(vii) To publish monthly remunerations of it’s officers and employees.  
(viii) To publish details of information available to. or held by it.  
(ix) To publish particulars of facilities available to citizens for obtaining 

information. 
(x) To publish names and designation and other particulars of its Public 

Information officers/Asst. Public Information Officers.  
(xi) To publish all relevant facts while formulating important policies, or 

announcing the decisions which affect public.  
(xii) It shall be a constant endeavor of every public authority to take steps 

to provide as much information suo-motu to the public at regular 
intervals through various means of communication.  

 

Appointment of PIO and APIO (Sec.5 (1&2)) 
Every public Authority shall within 100 days of the enactment of this act 
designate as many officers as the Central Public Information Officers (PIO) in all 
administrative units or offices under it as may be necessary.  
 
Every public authority shall designate an officer, within 100 days of the 
enactment of this act, at each sub-divisional level as a Central Assistant Public 
Information officer (CPIO).  
 
Duty of Public Information Officer under the Act (Sec. 5,6 & 7): -  



(i) PIO will receive the request of information and supply the information-
to-information seeker within a stipulated period.  

(ii) PIO shall render reasonable assistance to the persons seeking 
information and also help to reduce the oral request into writing.  

(iii) PIO shall intimate the information seeker for additional fees wherever 
required.  

(iv) PIO shall transfer the application to other public authority under 
intimation to information seeker, if requested information relates to 
other public authority.  

(v) The PIO may seek assistance of any other officer as he/she considers 
it necessary for the proper discharge of his/her duties and whose 
assistance has been sought shall be duty bound to render all 
assistance to the PIO.  

(vi) He has authority to decide which information or parts of information / 
record covered by the exemption clauses and not to be disclosed to 
the applicant. 

(vii) He is bound to give written reason for rejection of Information request, 
details for the time limit for appeals and the appropriate appellate 
authority. 

 

Following 
information is not 

covered under 
this Act:- (Sec-8) 

 
(1)  Information that would prejudicially affect the sovereignty, Integrity, 

security, scientific or economic interest and relation with a foreign State.  
 
(2)  Information, which would lead to commission of an Offence. 

 
(3)  Information whose release is forbidden by a Court of Tribunal or 

disclosure, which might constitute contempt of Court. 
 



(4)  Commercial and trade secrets, Intellectual property etc that would harm 
competitive position of the third party. 

 
(5)  Information received in confidence from a foreign Government, 

 
(6)  If information disclosure endangers life and physical safety of any person. 

 
(7)  If it is about a source of information or assistance given in confidence of 

law enforcement or security purposes. 
 

(8)  If it is likely to impede investigation and prosecution processes. 
 

(9)  Cabinet papers including deliberation of Ministers, Secretaries and other 
officers (but decisions and related reasons contained in them will be made 
public after the decision has been taken and the matter is complete or 
over). 

 
(10) Personal or private information subject to larger public interest. 
 
. 
Right of 3rd party: 

 Right of hearing by PIO/Appellate Authority, if requested information 
relates to 3rd party, 

 Right of commercial & trade secrets protection, 
 Right of appeal against the order of PIO/appellate authority. 

 
Appeal(Sec.-19): 

 1st Appeal can be filed with the officer immediately senior to Public 
Information Officer as designated by Public authority for the concerned 
public authority within 30 days from the date of order of filling.  

 2nd Appeal before Central Information Commissioner within 90 days 
from the first appellate order. 

 
 

Penalties & Compensation: 
 Penalty of Rs.250 per day up to Rs.25000 will be imposed over PIO, till 

application taken/ information furnished by PIO. 
 This is personal liability of PIO. 
 Disciplinary action can also be   recommended against PIO.  
 If assistance has been sought from other officer u/s 4(4) by PIO then for 

any contravention/delay, other officer shall treated as deemed PIO and 
liable for penalty in place of PIO. 

Sec-19 (8)(b)]- 



 CIC may require the Public authority to compensate the complainant for any loss 
or other detriment suffered. 

 Note-Power to impose penalty or compensation is vested only 
with CIC. 

 
 
FEE-STRUCTURE 

 
 Initial Fee: Rs-10/ application for all Central government organizations. 
 
Additional Fee: 
 
 Inspection of work = No Fee. 
 Inspection of document = No Fee for First hour, thereafter Rs-5/ hour. 
 Certified Copy of documents = Rs-2 / Page. 
 Certified Samples = Actual Cost. 
 Information in Diskette or Floppy = Rs-50 / Diskette or Floppy. 
 Fee should be either in Cash or Bankers Cheque or Demand draft payable 

to AO to Public Authority. 
 

FREE- INFORMATION 
 
 Persons below Poverty line (BPL): No Initial fee or Additional fee. [Sec-6 

(5) proviso]  
 No additional fee, if PIO furnishes the information, after expiry of the 

stipulated period. [Sec-6 (6)] 
 No   additional fee for inspection of work. 

 
 
 
DISPOSAL OF REQUESTS: TIME FRAME 
 

 In 30 days, if direct to PIO. 
 In 35 days, if through APIO. 
 In 48 hours, if life & liberty at stake. 
 If request received through other Public Authority- 35 days. 
 In 40 days, if information relates to 3rd party. 
 In 45 days, if request relates to intelligence or security organization  & 

regarding corruption or human right violation. 
 Note: If further fee is required, period between dispatch of request and deposit of 

fees will not count for reckoning the time limit as indicated above.   

Disposal of Appeal (Sec-19): 



 30 days further extendable by 15 days in special circumstances. 

 The above time frame is applicable for both the appellate authorities (1st 

appellate & CIC). 

Overriding effect (Section 22 ): 

 The provisions of this Act shall have effect notwithstanding anything 

inconsistent therewith contained in the Official Secrets Act, 1923, and 

any other law for the time being in force or in any instrument having 

effect by virtue of any law other than this Act. 

Bar of jurisdiction of Courts (Section 23) : 

 No court shall entertain any suit, application or other proceeding in 

respect of any order made under this Act and no such order shall be 

called in question otherwise than by way of an appeal under this Act. 

Act not to apply to certain organizations: [Section 24 (1)] : 

 Nothing contained in this Act shall apply to the intelligence and security 

organizations specified in the Second Schedule, being organizations 

established by the Central Government or any information furnished by 

such organizations to that Government, Provided that the information 

pertaining to the allegations of corruption and human rights violations 

shall not be excluded under this sub-section. 

                                    ************************************** 

**   THE    END   *** 

************************* 
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1. Objectives of Mechanical Engineering Department. 

The main objectives of Mechanical Engineering Department and agencies 
responsible for their fulfillment are summarized below:- 

   Objectives Agency 
 Maintain and supply dependable system 

and diesel locomotives as per 
predetermined power plan. 

Divisional Organisation & 
Workshops. 

 Maintain coaches, keeping in view  safety 
and amenities aspects  

-do- 

  
 Maintain wagons for their safe haulage  -do- 
 Production of locomotives, coaches and 

wagons as required. 
Production Units & 
Private Sector. 

 Continuous absorption of latest 
technology in the fields of maintenance 
and production. 

RDSO & CAMTECH 

 Ensuring economic use of fuel Zonal Headquarters & 
Divl. Organisation 

 Co-coordinating procurement of 
Machinery and Plant for all the 
departments. 

COFMOW & Zonal Head 
Quarters 

 Periodic overhauling of rolling stock Workshops 
 To maintain Breakdown train in ready to 

use condition.  
Divl. Organisation 

 Linen Management Divl. Organisation 

 

  



2. Classification of Rolling Stock 

The definition of various terms used in rolling stock management are given below 
:- 

Train - Vehicle /Vehicles moving on rail which need line clear to enter a block 
section. 

Rolling Stock - Any vehicle capable of moving on railway track excluding push 
Trolleys. 

Locomotives - Engine or motive power source to haul a train. Indian Railways 
use Steam. Diesel and Electric locomotives. 

Coaches - Passenger carrying vehicle (PCV) & some non-passenger carrying 
vehicles (OCV) attached to passenger trains like postal van, luggage van etc.  

Wagons - Freight rail cars used for transport of freight traffic. Wagon have 4,8 or 
more wheels. These wagons  may be covered, open, flat , tank or well-type. 

EMU-   (Electrical Multiple Unit)- Self powered set of coaches operated by 
electricity. 

DMU- ( Diesel Multiple Unit)- Self powered set of coaches powered by diesel 
engine. 

Rail Cars- Self powered coach generally in single or unit of two. 

3. Organisation Of Mechanical Engineering 
Department 

Railway Board Level 

Chairman (Railway Board) 

 

Member Mechanical 

 

………………………………………………………………………….. 



Addl. Member (Mech.Engg.)    Addl. Member (Prod units)      Addl. Member 
(Stores) 

  

Addl. Member(Mech. Engg.) is responsible for open line working, inter-railway 
coordination and coordination with Addl. Member(Traffic) for rolling stock use.  

Addl. Member(PU) is responsible for proper functioning of workshops, 
production units, Mechanical wing of RDSO & COFMOW. He also coordinates 
with other directorates for Rolling Stock  manufacture and repair. 

The Addl. Members (General Manager Grade) are assisted by  Advisor (HA 
Grade), Executive Directors (SA grade), Directors (Selection grade), Joint 
Directors (JA grade), Deputy Directors ( Sr Scale) and Asst. Directors (Junior 
Scale ). 

 

Organization at Zonal Headquarters level. 

General Manager 

 

      CME  

……………………………………………………………………………….. 

     CWE                 CMPE(D)      CRSE                 CME(P)               CRSE(F 
& O)             

  

CWE ( Chief Workshop Engineer)- is responsible for: 

Administration of all workshops on the Zonal railway  
Oversee availability of important items and coordination with Stores Dept. 
Workshop budget & economy.  
Maintenance of drawings and specifications of rolling stock items 

CRSE ( Chief Rolling Stock Engineer ) - is responsible for: 

Proper maintenance of carriage fleet on the open line 



Coordination with CWE/ Workshops for availability of workshop 
manufactured items/ sub assemblies. 

Oversee stock position of vital items and stores coordination 
Monitor Passenger complaints about amenity fittings. 

CME(Plg.) ( Chief Mechanical Engineer-Planning) 

Coordination of M&P sanction and procurement of M&P for all depts. 
Specification of Machines &  Plants and Coordination with COFMOW/COS 

for procurement 
Installation, commissioning, prove out warranty of machines and 

coordinate training of  personnel for new machines 
Planning of Works Program required for Mechanical Department 

CRSE (F&O) (Chief Rolling Stock Engineering- (Frieght & 
Operations)  is responsible for- 

Proper utilization of locos on line. 
Staff training and conversion training from steam to diesel and electric 

loco operation. 
Economic use of fuel 
Proper maintenance of wagon fleet on open line. 
Coordination with CWE for availability of workshop manufactured items/ 

sub assemblies. 

CMPE (D) (Chief Motive Power Engineer Diesel). is responsible 
for- 

Proper maintenance of diesel locomotives. 
Planning maintenance facilities for diesel locos  
Liaison with RDSO,DLW, CLW, DMW. 
Oversee stock of unit exchange spares, particularly imported spares. 
Monitor outage of diesel locomotives 

  

Organisation at Divisional level 

DRM 

     …………………………………………………………………………….. 

Sr. DME/DME(P)                        SR.DME(D)                            
SR.DME/DME        (C&W) 



 Sr. DME/DME(P) is responsible for maintenance of steam locomotives, 
maintenance of Break Down trains, Crew management, Running Rooms etc. 

Sr.DME/DME(D). is responsible for maintenance of diesel locos, monitor diesel 
loco ineffective and outage position. 

Sr.DME/DME(C&W) is responsible for proper maintenance of carriage & wagon 
stock, ineffective percentage, passenger complaints, coach and wagon 
detachments and other unusual occurrences. 

 

 

Workshop level 

Workshop is headed by CWM/DY.CME/WM/AWM depending upon the size of 
the workshop. Other department Officers in lower grades like Electrical, Stores, 
Accounts, etc. are placed under his administrative control. Workshop has 
following departments. 

Production Control Organization - Responsible for evaluation, work 
planning, material arrangement, work study and implementation of incentive 
scheme. 

Inspection - Responsible for quality control in the workshop activities. 

Repair - Responsible for rolling stock/sub assembly repairs. 

Manufacture - Responsible for manufacture of components/ sub- assemblies 
mostly on stores work order. 

M&P -  Responsible for planning, procurement, commissioning and upkeep of 
machine and plant. 

Establishment -Responsible for payment of wages, promotion and placement 
of staff and other personal matters. 

Electrical - Responsible for upkeep of electrical installation, power supply etc. 

Stores Depot - Responsible for making of the proper material available , 
inventory control, scrap disposal etc. 

 



 

 

 

 

 

4. Production Units-  

Indian Railways have following production units 

CLW Chittaranjan Locomotive works - Manufactures Electrical Main Line 
Locomotives - Capacity- 165 locos/year 
 
Production during 2011-12 – 259                   Target 2012-13  - 280 
 

DLW  Diesel Locomotive works, Varanasi - Manufactures Diesel 
Locomotives ~ Capacity- 165 locos/year. 
Production during 2011-12 – 246                   Target 2012-13  - 250 
 

ICF Integral Coach Factory, Madras - Manufactures coaches of all 
types - Capacity - 1000 coaches/year.  
Production during 2011-12 – 1511               Target 2012-13  - 1525 
 

RWF Rail Wheel Factory  earlier known as WAP ( Wheel & Axle Plant, 
Bangalore) - Manufactures Wheel and axles as well as complete 
wheel-sets. 
Production during 2011-12                      Target 2012-13    
Wheels  - 201135    Wheel sets      Wheels – 200000     Wheel 
sets 
                                    70315                                                73000 
Axles          99570                            Axles -      95600 

 RCF Rail Coach Factory , Kapurthala- Manufactures main-line coaches 
~ Capacity - 1000 coaches/year. 
Production during 2011-12   - 1421              Target 2012-13 - 1600  
 

DMW Diesel Loco Modernisation Works earlier known as DCW(Diesel 
Component Works Patiala) – Re-Manufacturing Rebuilding of



Diesel Loco sub assemblies; Repower- packing of Diesel Loco. It 
has now started manufacturing ALCO Diesel loco also. 

In addition to the above, a Rail Spring Kharkhana Unit is located at Sithauli, 
Gwalior. This unit (RSK) manufactures springs for Indian Railways requirements. 

New Production Units: 

Diesel locomotive manufacturing works – Marhowra/ECR – 2050 Cr. 
Wheel manufacturing plant – Chapra – 870 Cr. 
Electric Locomotive Manufacturing Factory – Madhavpura – 1450 Cr. 
Coach Manufacturing Factory – Rai Bareilly 1500 Cr. 

 



5.  Trains Dynamics 

Train Resistance - The resistance offered by a train to move from stop is called 
Starting Train Resistance. The resistance offered by it to keep it moving at a 
specified speed is known as Rolling Train Resistance. In other words force 
needed to start a train from stationary position is starting resistance and force 
needed to keep a train moving at certain speed is rolling resistance.  

The draw bar pull exerted by locomotive has to be more than the train resistance 
to keep a reserve force needed for acceleration. Mathematically starting 
resistance can be expressed by formula. Rs = RVS + RG +RC + RA  

Rs = Total train resistance at start  

RVs = Vehicle starting resistance -- Depends on bearing design.  

RG = Grade resistance if any  

RC = Curve resistance if any (On curves, the friction between rail & 
wheel increases and hence extra force is necessary).  

RA. = Acceleration reserve to be divided depending upon acceleration 
need of the train.  

Rolling Resistance : The resistance during movement is called rolling 
resistance. It depends on speed and car body design but does not depend on 
bearing design. Mathematically it can be expressed as - 

RR = RVR + RG + RC + RA  

Where RR = Total rolling resistance RG, RC, R A are same as starting 
resistance.  

RVR = Train rolling resistance on level straight track.  

RVR = A + BV + CV2  

Where A, B & C are constants depending on vehicle design, car body 
designs. ‘A’ Depends on mechanical friction in bearing.  ‘B’ Factors 
include flange friction, swaying and oscillation characteristics of vehicle. 
‘C’ Air resistance depends on body design. Aerodynamic design vehicles 
have less friction than box type vehicles. The values of A, B, & C are 
different for different vehicles. 

 



Tractive Effort 

The force at rail wheel contact exerted by a locomotive is called Tractive Effort. 
The tractive efforts at the start get limited by load on driving wheels and limiting 
frictional co-efficient between rail and wheel. (adhesion) even though the 
locomotive may be capable of producing much more tractive effort at low speed 
because of its horse power. On run, however, it depends on speed, loco horse 
power and wheel diameter.  

Adhesion - It depends on rail wheel friction. Adhesive percentage is defined as 
ratio expressed in percentage of tractive effort at wheel slip and vertical load on 
driving wheels.  

Factors effecting adhesion : - Condition of rail and wheel contact surface 
e.g. wet, dry. oily, slippery, etc. - Type of track and sleeper density - Rate of 
increase in torque applied to wheel. 

Wheel Slip : If torque applied to wheel exceeds the adhesive torque, wheel slip 
takes place. This reduces the friction between rail and wheel and further wheel 
slip takes place. Wheel slip reduce the tractive effort and hence haulage capacity 
and damages rail and wheel. Wheel slip should ,therefore, be avoided.  

Method to improve adhesion : - Clean rails regularly - Use sand while 
starting - Immediately cut off power if wheels slip. 

Equilibrium Speed/Balancing Speed 

The train will go on accelerating till tractive efforts of power is more than rolling 
resistance. Once TE & TR( train resistance) become equal, the speed cannot be 
further increased. This speed is called equilibrium or balancing speed. The loco 
cannot continuously work on full power and hence potential TE should be 
substantially higher than TR for better train operation. This also helps in attaining 
maximum speed quickly. The balancing speed of a WDM2 loco with a load of 
4700 ton on level gradient is 59 km/h. So it is desirable to use 2 WDM2 locos in 
MU for operating such a train. 

Determination Of Train Load 

The trailing load that can be attached to a locomotive depends upon. 

Ability of locomotive to start the load on steepest gradient on the section.  
Attain maximum permissible speed on most of the route  
Maintain minimum desired speed on steepest gradient.  
Acceleration level desired. 



 

6.    TRACTION MODE AND THEIR COMPARISONS 

Indian Railways use three traction modes-viz. Steam, Diesel & Electric. However 
most of  steam locomotives have been phased out.  

Important desired Locomotive characteristics. 

Load- speed relationship 

Maintenance requirement – frequency of maintenance should be less. 

Riding quality - Disturbances to track should be bare minimum. 

Reliability- susceptibility to develop defects on run should be low. 

Maintenance time as ratio of running time should be less. 

Both side operation - Amenability to both front and back operation . 

Pollution- impact on environment should be minimum. 

Foreign dependence- in regard to technology, availability of spares should be 
minimum. 

Multiple operation  -Amenability for multiple operation. 

Steam : The steam loco consists of three systems:- 

Boiler to burn the coal and produce heat energy and to use this energy to 
heat up- water and produce steam at high temperature and pressure. 

Engine to use steam at high pressure and temperature to produce 
mechanical energy and transmit it to the wheels to produce torque to pull 
the train. 

Tender to store water and coal. 

The steam engine is very simple in design, easy to maintain and highly reliable 
equipment. This however, has following drawbacks 

Needs good quality of coal ( high calorific value and low ash contents), a 
scarce commodity in India 

Low load hauling capacity 
High pollution 
Fire hazard 
Needs frequent stoppages for watering/ filling up coal. 



Low Utilization (Kms/day) 

 

Diesel Locomotive - This loco also consists of three major systems 

Diesel Engine - to convert chemical energy of diesel oil into mechanical 
energy 

Transmission - to transmit the energy produced by diesel engine to 
obtain rotation of the wheels  

Control - to control production of energy/ transmission affection. 

Electric Locomotive - This also has three main system. 

Pantograph to collect electric energy from overhead wire.  
Transformer/ Rectifiers to step down the voltage and convert into DC.  
Control Circuit to control power into loco wheels. 

Comparison of Steam, Diesel & Electric loco   

Criteria Steam Diesel Electric 

Low Load High Load (Very 
high with MU) 

High Load (Very 
high with MU) 

Load/ Speed 

  
Low Speed  High Speed High Speed 

Need for 
stoppages for 
loco requirement. 

High - Every 
150 Kms  

Low - Every 3000 
kms 

Very Low 

  

Riding Quality Rough Smooth Smooth 

Reliability High High High 

Multiple  No  Yes Yes 

Maintenance 
time 

High Low Low 

Forward/Reverse  Only forward. Both movement Both 

Pollution High Low Negligible 

Foreign 
Dependence 

Nil Regular                  
( for HSD oil ) 

Minimum 



Operational 
flexibility 

High High Restricted (OHE 
needed) 

Running cost High Low. Low 

Capital cost Low High Higher 

 

7.  Diesel Locomotive 

 

Design Features 

                  

  

 

A steam locomotive engine is directly coupled to the wheels. This is so because 
steam engine is capable of producing adequate torque at starting and at very low 
speeds. 

The diesel engine, however , cannot produce high power at start or at very low 
engine speeds. It is, therefore, necessary that engine is decoupled from wheel 
while starting and till it attains a minimum working speed. This is achieved by 
clutch and gear box  in automobiles. The clutch gearbox combination is termed 
as transmission. Transmission is necessary for all  IC engines. 



In automobile engine, the clutch provides to decouple the engine from wheel, and 
gearbox helps to increase/ decrease mechanical torque as per requirement of 
speed/torque. The horse power of automobile engines are low and hence 
mechanical clutch with mechanical gear box are quite suited for transmission.  

The engine power is very high for rail locomotive engine. Mechanical 
transmission is, therefore, not suitable as it becomes very bulky and difficulty to 
operate. The transmission of diesel locomotives is therefore either hydraulic or 
electrical. 

In hydraulic transmission, hydraulic coupling with reversing gear box is used. 

Hydraulic torque converter acts as clutch and gearbox combined into one with 
infinite gear ratios. The output torque can be varied from infinitely from zero to 
more than engine torque. One side of torque converter (impeller end) is 
connected to engine and continuously rotates while other side (turbine end) is 
connected to wheel by suitable gear train. The hydraulic transmission attains 
peak efficiency at a specific speed, and falls steeply on either side of it. By multi-
staging the converter, high efficiency can be maintained in the entire working 
range. 

On most of our mainline diesel locos, IR have gone in for electric 
transmission. In this type of transmission, the engine is permanently 
coupled to a DC Generator. The output of the generator is fed to traction 
motors through a control circuit which varies the torque- speed 
relationship. The traction motors are directly mounted on the axles and 
drive the axles through gears.  

Various types of Transmissions  
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MECHANICAL TRANSMISSION

Limitation – HP transfer up to 170

Diesel
Engine Clutch Gear

Box Wheel

HYDRAULIC TRANSMISSION
Limitation – HP transfer is unto 1400

Diesel
Engine Turbine WheelPump

OilELECTRIC TRANSMISSION

Diesel
Engine

Traction Motors
1. DC
2. AC

DC GENERATOR
Or
AC Alternator

 



Some of the major components are : 

Engine or power pack to produce power for transmission. 
Governor to regulate fuel input according to Generator demand and to 

maintain constant engine RPM at each notch.   
Throttle - to vary engine RPM and power out put  
Traction Generator - to convert mech. energy into electric energy.  
Expressor - to produce compressed air for locomotive braking and to 

operate various contractors in the control circuit, and vacuum for the train 
brake system. 

Radiator Fan - to cool engine cooling water 
Traction Motor - to convert electric energy to mechanical energy (for 

driving the wheels)  
Turbo Super Charger - to compress air before input into engine for 

combustion 

 

              DIESEL LOCOMOTIVE-LAYOUT 

Long Hood                                                                                    Cabin        Short 
Hood  

 

Bogie                                      Main Reservoir                       Fuel Tank  

 

 

                 LOCATION OF ASSEMBLIES 

 



Radiator Fan   Turbo Supercharger           Engine            Traction 
Generator/Alternator 

 

       Expressor/Compressor                           Aux. Generator                    Control 
Stand 

 

 

 

 

 

                       

 

           Centre Pivot        Bogie Frame       Side Bearer                   Traction 
Motor 

 

Roller Bearing Box                   Equalising Beam                  Helical Springs 

 



Some of the Safety Components are: 

Over Speed trip mechanism – it trips the power if engine RPM exceeds the 
predetermined limit. 

Wheel slip relay – it reduces the power to traction motor if wheel slip takes 
place. 

Hot engine alarm – it gives alarm if cooling water temperature exceeds the 
predetermined limit and cuts off the power if engine remains hot for a specific 
time. 

Sand gear – to sprinkle sand on the rail to improve adhesion. 

Classification and Codification of diesel locos. 

Diesel loco are classified on wheel arrangement by 2-4 letter codes. 

B Bi- axle bogie with mechanical coupled axles  

C  Tri- axle bogie with mechanical coupled axles  

BO Bi-axle bogie with independently driven axles 

CO Tri-axle bogie with independently driven axles 

Diesel locos are coded to indicate gauge, traction mode, end use and model 
number. This is four letter code.  

 1st letter : Gauge (W-BG,Y-MG,Z-NG(2’6’) and N-NG(2’) 

 2nd letter : Traction Mode (D-Dsl, A-AC,C-DC) 

 3rd letter : Service (P- Pass, G- Goods, S-Shunting, M-Mixed ) 

 4th letter : Suffix number; Design/ Model no. 

e.g. WDM2 – A broad Gauge Diesel Locomotive suitable for mixed services i.e., 
both passenger & goods train operation. 

Classification, code & wheel arrangement of IR diesel locos are shown in 
table below :  

Locomotive  
Code 

Classification Horse 
Power 

Transmission 



WDM 2 CO- CO 2636 Electric 
WDM3A CO- CO 3100 Electric 
WDG3A CO - CO 3100 Electric 
WDP3A CO - CO 3100 Electric 
WDP1 BO-BO 2300 Electric 
WDG4 CO-CO 4012/4500 Electric 
WDP4 A-A-1, 1-A-A 4012 Electric 
WDP4D CO-CO 4500 Electric 
WDG4D CO-CO 4500 Electric 
WDG5 CO-CO 5500 Electric 
WDS 4 O - C - O 600 Hydro-mech (Suri) 
WDS 4A or B O - C - O 660/700 Hydraulic/Hydro-mech 
WDS 5 

WDS 6 

CO - CO 

CO - CO 

1065 

1400 

Electric 

Electric 
YDM 4 CO CO 1400 Electric 
ZDM 5 B1 - B1 490 Hydraulic 

Cost of Diesel Locos  

WDG3A – ` 9 crores ,    WDG4 – ` 12.5 crores   ,WDM2 - Rs. 4.5 crores 
(Indicative Price) 

Codal life of Diesel Locos : 36 Years ( with a Re-powerpacking after 18 years, 
Viz. Mid-life rehabilitation/ Rebuilding done at DMW/Patiala) 

 

8. Operation & Maintenance Of Diesel Loco 

Haulage capacity of a WDM2 Locomotive 

Starting Tractive Effort = 30.4 tonnes 

Continuous Rated Tractive Effort = 24.6 tonnes 

It can haul a train of 4700 tonnes on level track with a balancing speed of 59 
kmph. 

Fuel & Lubricating Oil Consumption Targets- The bulk of main line 
B.G. diesel Locos on Indian Railways are WDM2 Locos. The fuel consumption of 
a WDM2 loco under idle conditions is 20-25 lit/ hrs, but at 8th notch fuel 
consumption  is about 450 litres / hr. But specific fuel consumption on IR is 
generally measured in terms of litres/ 1000 Gross Ton Km which depends upon 
load, average speed, grade & curvature of section etc.  



The target for level section is 2.5 lit/ 1000 GTKM for goods operation & 4 lit/ 1000 
GTKM passenger for  Passenger operation.  

Lubricating oil consumption is generally measured in terms of percentage of fuel 
oil consumption and its target is less than 1.5% of Diesel Oil.  

Diesel Loco Maintenance 

When steam locomotives were introduced, India was lagging in engineering 
industries and hence the concept of having Railway Workshops was created. 
The stress was on repair of sub-assemblies rather than replacement and 
discarding of old components. This concept has undergone a revision for diesel 
loco maintenance. Most of the items are purchased from trade and the worn-out 
parts are replaced rather than repaired. This has emerged due to the nature of 
parts, viz. rubber fittings, gaskets ,filters, electrical contactors, precision 
machined valves, etc. Even for major assemblies, the concept is to change the 
complete assembly in shed rather than repair in position. The assembly is then 
sent to the particular section for overhauling and testing. For this purpose, a pool 
of important sub- assemblies (unit exchange spares) is kept in each diesel 
shed/shops for this purpose. 

Diesel locos are allotted a specific homing shed, which is responsible to maintain 
it properly. Suitable preventive maintenance schedules, specifying part to be 
checked , repaired and replaced are specified to ensure trouble free service on 
line. 

Various locomotive maintenance schedules, the periodicity and time required for 
undertaking them is given below : 

 

 Schedule Periodicity Place 

Trip 20/30/40 days* Any shed 

M4 

M8 

4 months 

8 months 

Home Shed 

Home Shed 

M12 12 Months Home Shed 

M24 24 months Home shed  

M48 48 months Home Shed 

POH 8 years Workshop 



Rebuilding 18 years DMW 

* As per RB letter 2003/ M(L)/466 dated 27.6.08,Loco with pure air brake, 
microprocessor control system and roller suspension bearing. Loco should be 
kept under monitoring.   Also as per RDSO letter no.SD.WDM.2.9 dated 
24/27.05.13   

After 18 years, locomotive is sent to DMW/ Patiala for rebuilding/ 
remanufacturing. 

Diesel shed records- Important records maintained by diesel sheds are: 

Daily position sheet - gives details of loco outage, dead locos on lines, locos 
undergoing schedules, locos expected to go out and come into shed  

Repeated Booking Register  

Wheel profile register  

History of Repairs carried out - Locowise  

Load test results.  

Diesel oil Consumption /Specific fuel consumption Register  

Lub oil consumption Register.  

Availability  

A Rolling stock is said to be ‘ineffective’ if it is not available for the whole day i.e. 
from O hrs to 24 hrs. The present target for ineffectiveness of WDM2 locos is 
10% (earlier it was 12.5%). However, its outage (availability for train operations) 
is also watched on 4- hourly basis for which a further allowance of 10% is given 
for running repairs. So, the sheds are required to maintain on 4- hourly basis an 
outage of 81% of Diesel Locos for Train operations. However for Passenger 
Locos the outage is to be maintained as per Locos Links. 

Target Outage calculation 

Total holding of diesel shed ------   =  X 

10% allowance for heavy repair----10% of X = 0.1X 

Available for traffic= X-0.1X    = 0.9X 



Passenger link say      = Y 

Available for freight operation   = 0.9X-Y 

Running repair 10%     = 0.1(0.9X-Y) 

Net target freight outage    = (1-0.1)(0.9X-Y) 

 

Multiple Unit Operation 

The Diesel-electric locos are capable of being coupled together to work in 
Multiple Unit Operation in which only Leading Loco is required to be manned , 
whereas all the trailing locos are controlled by Leading Loco to run at the same 
notch and produce power accordingly. In case of multiple loco operation trailing 
locomotive can be notched up or down from the same controls available with the 
driver of leading locomotive. Similarly Brake application on trailing locomotive will 
be as per brake aspects on the leading locomotive. 

GM/EMD Locomotives: 

Indian Railways have purchased  the following: 

1. 13 assembled WDG 4 locomotives 
2. 9 partly knocked down WDG 4 locomotives. 
3. 10 assembled WDP 4 locomotives. 
4. Technology for manufacturing of these locomotives at DLW/Varanasi 

from M/s General Motors, USA. 

DLW has started manufacturing this loco, 

 

 

 

 

 

 

 



 

 

 

Features of GM/EMD Locomotives: 

1. 4000 HP locomotive equipped with 16-710 G 3B engine. 
2. 540KN starting Tractive Effort. 
3. 270 KN Braking Effort. 
4. 4% improvement in fuel efficiency. 
5. AC-AC technology. 
6. Micro processor based traction control. 
7. Electronic brake system. 
8. High adhesion and high speed bogie. 
9. 90 days trip schedule. 
10. Bogie overhauling after 1.6 Million kms. 

 

COMPUTERS 

GM locomotive is provided with 3 computers: 

1. Main computer named as EM 2000 which – 
a. Does total control over diesel engine performance including safety 

aspects. 
b. Does trouble shooting and self diagnosis. 
c. Alpha numeric display. 
d. Archive memory and data logging. 

2. Siemens computers which controls converters. 
3. Knorr computer. 

 

Comparative Performance of  WDM2 and WDG4 (GM) is as under: 

S.No. Indices WDM2 WDG4 (GM) % 
Gain 

1 Weight of train that can be hauled 
on level track (Tons) 

4500 9400 109 

2 Weight of train that can be hauled 
on 1:200 gradient 

3085 5455 77 

3 Balancing speed with 4700 ton 59 85 44 



trailing load 
4 Availability (Locos on line/locos 

owned) 
81% >90% 12 

5 Trip Schedule 20 to 30 
days 

90 days  

6 Shop attention 8 years 16 years 167 
7 Reliabilility (Track KMs) 1 lacs 4 lacs 300 
8 Lube Oil consumption (% of Fuel 

oil consumption) 
1.5 0.5 66 

9 SFC (gms/ bhp/hr) 164.24 151 9 
10 HP Output 2600 4000 54 
11 Starting adhesion 27% 42% 55% 
12 Starting Tractive effort 30.4 T 52T 74 
 
 
 
 
 
 
 
 
TECHNOLOGY PROGRESSION: 
 
Remote Monitoring and Management of Locomotives: 
 
 

 

 

 

 

 

 

 

 



 

With the help of remote monitoring (ALCO) following are the advantages: 

1. On line health monitoring and fault diagnostic of locomotives is 
possible. 

2. Conditional maintenance of locomotive can be done resulting in 
increased periodicity of shed recall power. 

3. Feasibility of advanced train control is possible. 

Introduction of IGBT Traction Control Converter: EMD Locomotive 

1. Traction Control Converter, the heart of AC-AC traction system, is 
basically a computer controlled inverter.  High voltage GTO is used in 
existing TCC as main switching device. IGBT has been recently 
introduced in these applications because of better efficiency, 
characteristics and reliability. 

2. Indian Railways Diesel Traction has timely adopted this new 
technology and manufactured first locomotive equipped with IGBT 
based converter in Nov ’06. 

3. After successful field trials, IGBT has been introduced in series 
locomotive production from Sept ’07 onwards. 

4500 HP Power Upgradation: 

1. 1st 4500 hp loco (12114) with EMD IBT was commissioned in field in 
May ‘2007. 

2. Two more locomotives equipped with IGBT were commissioned 
subsequently. 

3. Series production of 4500 hp EMD locomotives has started. 
4. Existing fleet with GTO TCC is also being planned to be upgraded to 

4500 hp. 

Operational advantages: 

 Load Balancing speed (KMPH) 
  4000 HP 4500 HP 
Freight operation 58 BOXN 85 92 
Coaching 18 Non AC + 6 123 130 

Improvements in EMD Passenger Locomotives: 

Introduction of EMD IGBT has lead to new series of EMD passenger version 
named WDP4B with 4500 HP and 6 TMs configuration.WDP4B  will have maximum 
speed potential of 130 kmph. 



 

 

3.Hotel Load: 

Hotel load module of 500 kVA capacity, 750 Volts, 3 phase for BOG rake is being 
developed. 

Benefits: 

1. Significantly higher efficiency. 
2. Reduced tare weight of train. Additional Passenger capacity will be 

generated by replacement of power cars. 

 Two WDP4 locomotives with hotel load have been turned out in 2010 
and trials are on. 

Further improvements planned in EMD locomotives are as under: 

1. Electronic Fuel Injection System 
a. Fuel saving upto 2% 
b. Engine emission Tier – 2 complaint. 

 

2. Enabling Distributed Power Operation: Following are the advantages: 
a. Long haul operation of freight trains. 
b. Train set operation for passenger trains. 
c. Support 200 Car trains or longer. 
d. Allow increased average speed, reduced cycle times. 
e. Reduce coupler forces. 
f. Push pull train operation. 
g. Reduce energy consumption, derailment risks, wheel wear. 
h. Improve safety based upon reduced stopping distance. 



9.  Coaching Stock - Design And Maintenance 

The standard coach which was developed after first World War was a wooden 
coach on steel under frame (4-wheeled). Later bogie coaches with wooden body 
and steel under frame were developed (IRS coach). Further developments have 
since taken place to provide more built-in strength and to make the coach lighter. 
Now ICF anti-telescopic integral coach with all coil spring bogies have been 
made a standard design for Indian Railways which has a better riding quality 
compared to IRS design coach.  

                                            

 

  

 

 

 

 

 

 

 

ICF Coaches - IRS coaches were heavy and used to suffer extensive damage 
in collision / accident resulting in heavy passenger casualties. Integral design 
was developed in late 30s in Switzerland by M/s Swiss Car and Elevator Mfg. 
Ltd. Schiliren This could be visualized as a large hollow tube placed on wheels. 
Extensive use of advanced welding technology for sheet welding was made use 
of. Indian Railway obtained collaboration with this firm and set up the coach 
factory at Perambur, Madras in 1950s. The concept of separate coach body and 
under frame gave way to one piece single shell construction. 

ICF shell - The shell consists of pressed steel section welded together with 
sheet covering. The skeleton of the shell consists of a series of hoops each 
consisting of floor cross beam, body side pillars and roof carlines. The sole bar, 
waist rail , light rail, cant rail and roof purlines hold these hoops together . This is 
covered by roof sheet on top, side panels on sides and corrugated trough floor. 

ICF COACH Shell 

Bogie 



The trough floor offers considerable resistance to longitudinal crushing loads, 
but cannot take high vertical load. On each end, specially designed head stock 
with compression/destruction tubes are welded. These tubes when subjected to 
collision shock, get deformed absorbing most of energy hence reducing the 
adverse effect of impact.. Body bolsters are welded on bottom side of trough 
floor.  

The coach ends consist of 4 vertical stanchions box section, transversely 
connected by Z sections and are welded to the head stock. Collision impact is 
first received by end stanchions which absorb a large part of it. The residual 
shock is absorbed by deformation of compression/destruction tubes. These 
features make ICF coaches anti-telescopic. The windows are made separately 
and screwed on to the double chamber. The coaches can be provided with 
vestibules for passage from one coach to another in a running train. 

ICF Bogie - The bogie frame is made from sections welded together. The axles 
are located on bogie by telescopic dash pots and axle guide assemblies. Helical 
springs are used in both primary and secondary suspensions. The axle guide 
provides damping across primary suspension and vertical shock absorber 
across secondary suspension. Rubber pad vibration isolation is also provided 
in primary suspension. Weight is transferred through side bearers. Coach/ 
Bogie pivot only acts as centering device and transmits tractive/braking 
forces. Lateral shock absorbers are provided to dampen lateral vibrations  

                             ICF BOGIE 

                         Frame                    Centre Pivot                                       Side Bearer 

 

          Wheel                                                                     Brake Cylinder  

 

 

 

Furnishing - Following are important features of furnishing -  

Length of seat should not be less than 6’- 6".  
Width of seat should not be less than 21" for second class and 26" for first 

class.  
Hip width per passenger should not be less than 21".  
Height of seat should be 16" from floor.  
Knee space between opposite seats should not be less than 21"  



Back rest should be slightly inclined.  

Coding of coaching Stock - Coaches are coded as per end use and are 
same for all gauges. There are a large number of codes. Details are available at 
Appendix B of Conference Rules Part-IV. Important codes are : 

AC AC Coach P Postal van 

F First Class CD Dining Car 

S Second Class CW 2 Tier 

C With coupe CN 3 Tier 

G Self Generating CG 3 Tier + Sitting 

L Luggage R Guard 

W Vestibuled Coach CB Pantry Car 

Coaching Stock Maintenance - Coaches are based at a  primary 
maintenance depot which is responsible for maintenance of those coaches. A set 
of coaches which are combined to form a train is called a rake.  

Rakes are given Primary maintenance by the owning railway / base depot and 
Secondary maintenance at the other terminus. No secondary maintenance is 
required if the round trip of the train is less than 3500 kms. Other depots en-route 
undertake safe-to-run examination of the train. While primary maintenance 
involves complete inspection and attention to the rake, secondary maintenance 
involves cleaning, washing and inspection of safety fittings.  

The target availability for non-AC coaches is 90%, i.e. 10% ineffective is 
permitted- 6.5% on workshop account for POH and repairs, 1% for waiting in 
yards and 2.5% on open line repair account. For AC coaches 12% ineffective is 
permitted- 9% on workshop account and 3% on open line repair. 

LHB Coaches  

 

 

 

 

LHB  COACH



 

 

Contract  was made with LHB in 1995 to supply the following: 

1. 19 AC 2nd class chair car 
2. 2 AC Executive class chair car 
3. 3 Generator cum brake van 

TOT is available for 

1. AC first class sleeper 
2. AC second class sleeper 
3. AC pantry car  
4. AC 3 tier developed by IR 

Double Decker AC Chair Car 

1. Designed by RDSO, Lucknow 
2. Manufactured by RCF, Kapurthala 
3. 128 seating capacity 
4. Oscillation trails successfully conducted upto 180 kmph 
5. Certified to run up to 160 kmph 
6. Disc brake 
7. FIAT bogie with air springs 
8. LED destination board 
9. Start working on Zonal Railways. 

 

 

 

 

 

                  FIAT BOGIE  

 

 



Features of LHB/FIAT coaches are as under: 

1. Shell manufactured by LHB and bogie by FIAT 
2. Speed potential 160 kmph can be raised to 200 kmph 
3. AAR ‘H’ Type tight lock coupler 
4. Window with double glazing with inert gas in between 
5. Noise and heat insulation 
6. Two microprocessor roof mounted air conditioned unit 
7. Axle mounted EP type disc brake with wheel slide protection 
8. Interlocking type of joint between vertical and longitudinal stiffener 
9. Use of stainless steel to minimise corrosion 
10. Modular design interior 
11. Hygienic toilets with controlled discharge 
12. Catridge roller bearings 

Comparison of LHB and ICF Coaches: 
S.No. Item LHB ICF 
1 Sitting capacity  

II class 
I Class 

 
78 
56 

 
67 
46 

2 Length of body (m) 23.54 21.337 
3 Width (m) 

External 
Internal 

 
3.24 
3.07 

 
3.24 
3.03 

4 Weight of coach (t) 40.2 47 
5 Bogie wheel base (m) 2.56 2.896 
6 Maintenance periodicity (in lakh 

km) 
10 3-4 

7 Riding index 2.75 3.5 

 

Preventive maintenance schedules -- Preventive maintenance 
schedules followed for coaching stock in the form of examination and repair and 
POH are : 

(a) Trip Schedule (Primary and Secondary maint. ). - Every trip. 

(b) Schedule "A" by primary maintenance depot. – (Monthly) +/- 3 days 

(c) Schedule "B" – (do - Quarterly) +/- 7 days 

(d)        Schedule "C" – (do - Half-Yearly) replaced by IOH – 9 months +30/-0 
days 



(e) POH by Coach Repair Workshop of Owning Rly.  

 

 

 

POH Periodicity of Coaches : 
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COACH  CATEGORY PERIODICITY IN MONTHS

IOH in 
Depot

IOH in work 
shop

POH in 
work shop

New Coach turned out by PU or A coach  
turned out after MLR 

12 -- 24

Rajdhani / Shatabdi -- 9 18

Mail/Express, Garib Rath, Jan Shatabdi
& OCV forming part of standard rake 
composition of Mail/Express Trains

9 -- 18

Passenger 9 -- 18

Other OCV 12 -- 24

POH Schedule (New)

Ref: Railway Board Letter No 2007/M(C) /141/1 dated 26.9.08

 

Major items attended during trip Schedule- Time allowed in 6 
hours (to be done at washing line) 

Washing & Cleaning 
Oiling if required (oiling to be done every 15 days) 
Lubrication of all moving parts 
Wheel, suspension, draw & buffing gear examination . 
Change brake block, if needed, and adjust brake rigging slack. 
Alarm signal apparatus testing. 
Examine and provide passenger amenity fittings.  
Check for proper flow of water in all pipes. 

"A" Schedule ( to be done on washing line) 

All items of trip examination.  



Flush water tanks.  
Disinfection of coach.  
Check train pipe & brake system for leakage.  
Grease alarm chain apparatus.  
Clean Direct Admission Valve.  
Examine & replace brake gear pins.  
Check & fill oil in ICF side bearers & dash pots.  

 

"B" Schedule (at washing line) 

All items of "A" schedule.  
Overhaul alarm testing apparatus, release valve.  
Touch up painting.  
Check and fill oil in ICF side bearers. 

"IOH’ Schedule - The coach is to be marked sick and taken to 

sick line for this schedule. 

All items of "B" Schedule.  
Lift coach, Run out bogies, Overhaul bogies./ Use workshop owerhauled 

bogie 
Painting if, needed.  
Overhaul Vacuum cylinder.  
Check slack adjuster, shock absorbers etc.  
Check & repair vestibules.  
Corrosion repair. 
Brake system 
Draw/ Buffing gear 

Cost of new coaches  

Cost of AC Coaches – Rs. 60 to 80 lakhs (depending upon type of coach 

AC2T, AC3T, End on generator or Self generating car etc.) 
Cost of non-AC coaches -- Rs. 25 to 40 lakhs. 

Codal Life of Coaches 

Steel-bodied coaches ( ICF type )-- 25 Years 

Wooden- bodied coaches ( IRS type )– 30 Years 

Lightly utilized coaches    - 40 years 



 

10.    Linen Management 

Linen management has become one of the important and sensitive activities in 
Passenger services.  The linen management involves the procurement of linens, 
blankets, pillow covers pillows and face towels , washing and packing and 
distribution to the station and in turn to passengers in the coach. 
 

The linen management had been carried out, traditionally by 
the commercial department from the introduction of linen 
supply in AC coaches.  The linen management is now being 
carried out by different departments in various Railways 
based on the Zonal Railway guidelines.    To standardize the 
Linen Management on Indian Railway, Board has taken a 
decision to entrust the Comprehensive Linen Management 
to Mechanical department(C&W) in the year 2009. By this 
order, Mechanical department has to undertake the 
comprehensive linen management i.e., Purchasing, washing, 
storage, supply & distribution of the linen kit to the 
passengers In AC coaches. 
 
Different methods ACTIVITY DONE BY  DONE BY 

PROCUREMENT MECHANICAL 
WASHING MECHANICAL Type 1 
DISTRIBUTION ELECTRICAL 

DEPARTMENTAL 

PROCUREMENT MECHANICAL DEPARTMENTAL 
WASHING CONTRACT Type 2 
DISTRIBUTION CONTRACT 

OUTSOURCING 

PROCUREMENT CONTRACT 
WASHING CONTRACT Type 3 
DISTRIBUTION CONTRACT 

OUTSOURCING 

PROCUREMENT MECHANICAL DEPARTMENT 
WASHING CONTRACT Type 4 
DISTRIBUTION CONTRACT 

BOOT MODEL 

  

                                   Flow Process Chart of linen Washing 



 

 

 

 

11. BIO TOILETS 

An environment Friendly Toilet System 
Green toilet aims at – Zero – defecation on the ground 

Problem with present system-  Discharge on track creates environmental 
problems as well as problem in working to work man. 

Bio Toilet - Bio-digester is provided, effluent is discharged on track after bio 
de-gradation 

Action Taken 

A multi-directional strategy has been implemented for adoption in IR-
Passenger Coaches. 

MOU has been signed with DRDO for joint technology development 

The first rake with bio-toilets developed with DRDO is running in Bundelkhand 
Express since 18th January -2011. 

05 more rakes fitted with DRDO technology toilets have been allotted to NR, 
NCR, NER, NFR, CR, WR, WCR and SECR. 

2500 more coaches will be fitted with DRDO toilets during   2013-2014. 

Advantages 

1. No bed smell in toilets from the tanks 

2.   No infestation of Cockroaches & flies  

3.   Fecal matter in the tank not visible 

4.  No clogging of digester 

5.   Effluent is free from off odour and solid waste 



6.  No maintenance required 

7.   Reduction in organic matter by 90% 

8.   No requirement of adding bacteria/ enzyme  

9.   No need of removal of solid waste  

 

 
 



 

BIO TOILET



12. Wagon Stock - Design Features And 
Maintenance  

The IRS wagon construction is similar to IRS coach. The under frame is similar 
and the body is built on the under frame with steel sections. The 4 wheeler 
suspension is exactly similar; however,  in case of bogie type the bogie design is 
different. 

In 1960s, BOX wagon with UIC design bogies was put in service. This has roller 
bearing axle boxes, fabricated bogie, centre buffer coupler. These are capable of 
higher speed, need less frequent attention and heavier trains could be formed. 

In 1980s, IR introduced the BOX "N" wagons with catridge roller bearing, cast 
steel bogie, helical spring suspension, CBC and air brakes. The length of 
this wagon is less than BOX wagon for the same payload and hence still heavier 
trains are possible as more wagons can be added for same length of train. These 
are practically maintenance free for long runs and higher speeds. 

                           

 

 

 

                        Leaf Springs 

                       Roller Bearing 

 

 

                        

                              Centre Pivot                                       Side Bearer 

 

                               Bolster 

 

                             Secondary Suspension System                                               

UIC  BOGIE- Vacuum Brake 

CAS NUB  BOGIE- Air Brake  



                             Catridge Roller Bearing                               Bogie Frame 

Codification of wagons : Wagons are coded as per the design feature and 
end use. The details are given at Appendix "B" of Conference Rule Part III. Some 
important codes are :  

General Purpose Wagons 
K Or O Open BOX Bogie open (UIC bogies) 
C Covered BOXC BOX with CBC 
B Bogie BOXT BOX with transition 

coupling. 
X Explosive BOXR BOX with screw coupling
V Brake Van BCX Bogie covered – UIC 

bogies 
T Tank BTPN Bogie Tank Petroleum 

(Casnub bogie/ air-
braked) 

W Well BOXN Bogie Open (Casnub 
bogie/ air-braked) 

F Flat BCN Bogie Covered; - do - 
CRT 4 wheeler covered with 

transition coupling & roller 
bearing 

BRH Flat wagon with UIC 
bogie. 

Special Purpose Wagons 

BOBS : Open hopper wagon (side discharge) 

BOYS : Open are wagon (CBC) 

BOBX : Hopper with centre & side discharge 

BOBC : Hopper with centre discharge. 

BOBR : Open hopper wagon with bottom discharge, CASNUB bogie, air braked 

BFKI / BFKX - Flat wagon with CASNUB bogie. 

Wagon Maintenance : Unlike locomotives and coaches, wagons are not 
based at any depot. These are pooled stock and move all over Indian Railways. 
They are, however, regularly checked for defects at train examination points. The 
wagons are combined and formed into trains which are given " Intensive" and 
"Safe-to-run" examination before loading and after unloading.  



Railway Board have issued instructions to do away with Safe-to-run examination; 
i.e. only Intensive examination of goods trains to be done. 

The availability target laid down for wagons is 96 %, i.e. in-effective of 4 % is 
permitted - 1.5 % on workshop account and 2.5 % on open line repair account. 

Preventive Maintenance Schedules -  

For Bogie wagons the following schedules are undertaken : 

ROH ( Routine Overhaul ) - 18 months periodicity. It involves lifting of the 
wagon and proper attention to the bogies and underframe members. 

POH - 4 ½ years for vacuum braked wagons. In case of air-braked wagons, it is 

6 yrs or 4 ½ yrs. Frequency for POH of BCNA wagon is 6 yrs. In case for  BOXN 

wagon, 1st POH is after 6 yrs, but subsequent POH is after 4 ½ years. POH is 
done in Wagon Repair Workshops, whereas ROH is done on nominated wagon 
depots on the open-line. 

The POH / ROH particulars are painted on the left side sole bar of every wagon 
indicating the date and the station code of the wagon depot which undertook 
these schedules. 

In addition, the wagons are checked for development of defects at many other 
points and attended if need arises. These are :  

Rolling in examination while entering yard. This is a visual examination to 
check for - 

Loose parts - Flat tyre - Overheated axle- box 
Broken spring - Abnormal behavior 

Terminating examination after the train has terminated in the yard to check: 

Warm boxes  
 Examine under gear fittings 
Tap wheel for dull sound - Check tyre defects 
Test vacuum brake cylinders, brake rigging 

- Adjust brake rigging slackness and replace brake blocks if needed. 

- Check suspension and draw & buffing gear. 

- Buffer height 



Outgoing examination after formation of train : 

Above checks. 
Create vacuum & test for leakages. 
Destroy vacuum and test brake effectiveness.  
Release valve and see piston descend 
Record vacuum level in loco & brake van. 

The following are the types of examination in the freight system: 

1. End to End   

A                                                                 
B 

2. Closed Circuit            A 

                                      

3. Premium rake              B                                                       C 

 

                                     A                                                                           
D 

 

Issue of Brake Power Certificate are as under: 

1. Standard format of Brake power certificate for VAC brake stock, air 
brake stock and close curcuit rakes is to be used. 

2. Brake Power Certificate Color of VAC brake and air brake stock, will be 
pink and green respectively. 

3. Originating effective brake power for VAC brake trains is 85% or 
higher. 

4. Min. originating brake power for air brake trains is 85% or higher, 
5. Min. originating air braked stock running in close circuit is 100%. 

Brake Pipe pressures in air brake train with locomotive should be as 
follows: 

No. of wagons On locomotive On Last wagon 
Up to 56 5.0 kg/cm2 4.8 kg/cm2 

 



Beyond 6 5.0 kg/cm2 4.7 kg/cm2 

Minimum level of VAC shall be 46 cm on loco and 38 cm in the brake 
van. 

 

 

End to End (Air Brake Rakes) 

1. Nominated colour of BPC for End to End (Air Brake Rake) is green. 
2. After intensive examination validity of BPC remains upto the unloading 

point. 
3. Normally the empty rake after unloading should be offered for intensive 

examintion before next loading. 

End to End (Vacuum Brake Rakes) 

1. Nominated colour of BPC for End to End (Vacuum Brake Rake) is 
Pink. 

2. After intensive examination validity of BPC remains upto the 
unloading point. 

3. Normally the empty rake after unloading should be offered for 
intensive examination before next loading. 

4. The empty rake must reach the loading point within 4 days of the 
issue of BPC including the day of issue, otherwise, the rake will 
have to be re-examined. 

Closed Circuit: 

1. Nominated colour of BPC for Closed circuit is Yellow. 
2. Meant for only Air Brake rakes – 100% brake power 
3. After intensive examination validity of BPC remains valid for 6000 Kms (20 

days), 7500 (35 days) on nominated routes. 
4. Meant for multiple loading/ unloading between two successive intensive 

examinations. 
5. Meant for stock maintained only at nominated CC bases with required 

infra-structural facilities. 
6. Meant for operating over a pre-determined circuit. 

Premium rake 

Meant for only Air Brake rakes.- 



–After intensive examination validity of BPC remains valid for 15 days (including 
3 days for loading ) 
–Meant for multiple loading/unloading between two successive intensive 
examinations. 
–Minimum 95% brake power 
Cost of new Wagons: Approx. Rs. 15 – 20  lakhs (Depending upon the type 
of wagon) 
Codal Life of Wagons :  

Generally - 35 years    ,                      For Tank Wagons - 45 years 



13. Important Components Affecting Safety 

Following assemblies of rolling stock have vital bearing on safety and hence their 
functioning should be carefully watched. 

Wheel assembly 
Suspension Arrangement 
Draw and Buffing gear 
Brake system. 

Wheel Assembly : Wheels of railway vehicles are made up of 

i. Axle rolled from steel to specification R-16 

ii. Wheel centre - solid rolled or cast steel to R-19 

iii. Tyre - Rolled Steel to specification Rs-15 

iv. In lieu of (ii) and (iii) solid wheel disc may be used. This is made 
from rolled steel   to R-19 

v. Bearing and axle box. 

Axle : Railway axles are first rough rolled from steel to specification R-16 and 
then precision machined in workshop. 

In case of plain bearing axle, a collar is provided at the end which acts as 
retainer of the bearing shell. In case of roller bearing axle boxes collar is not 
provided, but, bearing is secured by studs fixed on the end of axle. 

The journal portion constantly rubs against the bearing and need very smooth 
surface without ovality. This is achieved by smooth machining followed by 
burnishing. The wheel seat is the place where the wheel centre/ wheel disc is 
fitted on the axle. 

The Wheel disc is bored and pressed on to the axle at the wheel seat by using a 
hydraulic press. 

Tyre : It is bored accurately. The bore of tyre is also kept 0.1% less than wheel 
centre diameter. The tyre is heated to 300 degree C, hence it expands in 
diameter. The heated tyre is slipped on the wheel-centre and allowed to cool. 
Thus it grips the wheel centre firmly. In addition some fastening devices are used 
to hold the tyre on wheel centre even if grip becomes loose due to constant 
brake application and resultant rise in tyre temperature. Fastening devices are :  



glut ring 
mansell ring 
stud fastening 

Glut ring fastening is most common and shown in sketch below : 

  

 

 

Axle Boxes. The bearings can be plain or roller bearing . Plain bearing are oil 
lubricated with the help of packing rolls soaked in oil. Roller bearings are 
lubricated by grease.  

Older stock on IR has plain bearing which require frequent maintenance for oiling 
& repacking. Incidences of hot / warm axle boxes in such stock  are also high. In 
comparison, Roller Bearings’ Stocks require very less maintenance & incidences 
of warm / hot boxes are also very less.  

Roller bearings should be opened for examination in dust free rooms only. Over 
or under filling of grease in roller bearing axle is harmful. Care is also necessary 
during welding of rolling stock, so that return current doesn’t pass through 
bearings as it can adversely effect the performance of bearings.  

Wheel defects : Wheels should be regularly checked for wheel defects. Most 
of the defects can be checked by wheel defect gauge. Wheels defects are : 

Wheel gauge - Distance between inside of two wheel centre/Tyres, it may be 
less or more than the prescribed limits. 



Loose tyre - Checked by tapping with a hammer. A ringing sound indicates 
good tyre whereas a dull sound indicates loose tyre. 

Tyre/Disc on condemning size - checked by wheel defect gauge. 

Sharp or thin flange - Flange excessively worn out. 

Root wear - Root radius less than minimum allowed. 

Hollow Tyre - The wheel tread develops a dent/depression 

Flat tyre - Flatness on tread caused due to brake binding on run 

Excessive play in axle box 

Scored journal 

Warm box 

Suspension : The desired suspension characteristics are : 

To transfer vertical load to rail  
To transfer tractive and braking forces 
To dampen the vertical and lateral vibrations being passed on from road to 

car body.  

Suspension system consists of - 

Springs 
Spring links and pins 
Axle box guides 
Central pivot in case of bogie wagons 
Shock absorbers. 

Spring -- Laminated / Leaf and Helical/Coil springs are used in railway vehicles. 

Centre pivot is used to transmit vertical and longitudinal forces. Some designs 
use it for centering and transfer of tractive & buffing forces in longitudinal 
direction 

Coaches need more comfortable suspension. This is achieved by : 

Providing coil springs in series in primary Suspension and secondary 
suspension. 

Providing vertical & lateral shock absorbers. 



Providing longer swing links.  

Suspension defects  

Broken springs  
Uneven springs on different wheels  
Leaky shock absorbers  
Broken or excessively worn out links and pins  

Draw and Buffing gear : The train consists of many vehicles. There has to 
be a means to couple these vehicles together and uncouple with ease. This aim 
is achieved by providing draw gear. Buffing gear is provided to save the car body 
from damage from braking forces.  

Two types of draw and buffing gear are in use on I.R :-.  

Draw Bar assembly with screw coupling and buffers on both sides on each 
head stock.  

Both the functions combined into one assembly called CBC (Centre Buffer 
Coupler)  

Advantage of CBC over conventional draw bar:-  

Higher capacity enabling to run heavy trains  
Easy operation  
Automatic coupling  
No damage to head stock  

Draw & buffing gear should be watched for following defects:  

Homed buffer  
Broken buffer casting/spindle  
Buffer height from rail level 
Broken draw bar springs  
Worn out/broken screw coupling or parts.  
Wear of knuckle of CBC  
Locking device of CBC  
Condition of rubber springs of CBC 

 

 

 



14. Brake Systems  

An efficient and reliable brake system is needed for stoppage of vehicle in 
minimum possible distance. The system should be such that vehicle should not 
experience jerks and should stop smoothly.  

The railway brake system should have the following features :  

Automatic application. The brakes should apply automatically in case of 
train parting, or failure of power system.  

The brakes should apply as fast as possible.  
The brake should simultaneously apply on each vehicle of the train.  
The brake force should not reduce with passage of time.  

Indian Railways have employed the following brake systems for its rolling stock :  

Earlier most of our rolling stock are fitted with AVB ( Automatic Vacuum Brake ).  

Air Brakes - Twin- pipe system of air brakes have been used in 
Mail/Express/Passenger trains and single- pipe system in our freight trains. Air 
Brakes are also used on the locomotive.  

All wagons are fitted with hand brakes for stabling. Locomotives and brake van 
are fitted with hand brakes which can be applied while the train is in motion.  

All locos are provided with compressor and or exhauster for brake system of loco 
and other vehicles of the train.  

A-9 and SA-9 brake valve - In WDM2 loco, by application of A-9 handle 
simultaneous control of loco & train brakes is done. However, only loco brakes 
can be applied or released through Independent brake handle SA-9.  

Dynamic Brake - Some Diesel and Electric locomotives are fitted with dynamic 
brakes for continuous application on down grades. On down gradient the traction 
motors are used as generators and thus Kinetic energy of train gets converted to 
electrical energy creating a retarding or braking effect. Electric energy so 
produced is fed to resistance grids where the electrical energy is converted to 
heat energy. This is ideal for controlling the train on Ghat sections or lowering the 
speed of train, but becomes quite ineffective at low speeds.  

 

 

 



 

Vaccum Brake System 
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FIG. 7.2- Schematic arrangement of Vacuum  Brake Equipment

 

Vacuum Brake system consist of following component /assemblies - Vacuum 
Cylinder - Piston and Piston rod - Brake shaft - Brake rigging - Brake shoe  

The vacuum brake system derives its brake force from the atmospheric pressure 
acting on lower side of piston while a vacuum is maintained above the piston. 
The vacuum is created in the system by exhauster provided in the locomotive.  

The vacuum cylinder is divided by piston and rolling ring into two air tight 
chambers called upper chamber and lower chamber. The volume of upper 
chamber is kept as large as possible by providing a dome. The release valve is 
connected to train pipe by flexible siphon pipe, the lower end of piston rod is 
connected to brake shaft arm. When vacuum is created, release valve allows 
withdrawal of air from both chambers and piston by its own weight comes to rest 
at the bottom of cylinder and brakes are released. When vacuum in train pipe is 
destroyed, air enters the lower chamber, raising the piston. At this time upper 
chamber is disconnected by rolling ring. So vacuum is still there in upper 
chamber. The brake shaft arm is lifted with the movement of piston and brake 
shoes are jammed against the tread of wheel with the help of brake rigging. The 
release valve when operated allows air admission to upper chamber so that 
pressure is equalized on both sides of piston and brakes are released.  

Vacuum Cylinder --IR has made many improvements in AVB to overcome its 
inherent drawbacks. These are discussed briefly.  



Use of F type cylinder with Vac reservoir-- With the upward movement 
of piston in the traditional E type cylinder, the volume of upper chamber 
decreases, causing fall in vacuum level and drop in effective force. To partially 
overcome this drawback, a large vacuum Reservoir is attached to the upper 
chamber. The percentage change in vol. of upper chamber due to piston 
movement is negligible and hence brake force is not reduced.  

Direct Admission Valve : The brake application takes quite some time and 
propagation rate is slow as air has to travel from locomotive to each vacuum 
cylinder throughout the train. To reduce this time delay, DA valves are fitted on 
each cylinder. The DA Valve connects the lower chamber to atmosphere 
immediately on drop in train pipe vacuum  till lower chamber vacuum becomes 
equal to train pipe. Thus, brake application and propagation is faster.  

Slack adjuster : With the frequent brake application, the brake blocks wear 
out. The pins also wear and develop slack in the system. This absorbs part of 
piston movement and brake application is delayed and brake force reduces. The 
slack adjuster is a device which maintains brake shoe-wheel clearance to 
predetermined value even with the wear in the system.  

Empty load box: There is huge variation between tare and loaded weight of 
BOX and BOXN wagons. The brake rigging designed for one situation is not 
suitable for another situation. Empty load box is a device which alters the 
mechanical advantage of brake rigging for loaded and empty situations by simply 
operating a lever or wheel. It thus helps to get optimum brake force in loaded and 
empty conditions.  

Alarm Chain Pulling signal fitted on Passenger coaches: The alarm 
chain running longitudinally along the coach length, when pulled, opens air 
delivery to vacuum system and rotates a disc at each end to identify the coach 
from which alarm chain was pulled.  

The destruction of vacuum  applies brakes to the train. Driver and Guard come to 
know of some emergency. This system is provided to enable passengers to able 
to stop the train in case of an emergency. The system was misused by roof 
travellers, who used to operate the clappet valve at the coach-end and stop the 
train. This system is being modified so that the valve cannot be operated from 
outside the coach.  
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Working of twin pipe air brake system  

The feed pipe and brake pipe which run throughout the length of the train have 
air pressure at 6kg/cm2 and 5kg/cm2 respectively.  

The compressed air is supplied by the compressor/ expressor on the locomotive 
and the pipes of adjacent coaches are joined by using flexible couplings. For 
application of brakes, the air pressure in the brake-pipe is reduced ( the drop in 
pressure being proportional to the braking effort required).  

This drop in pressure is sensed by the Distributor valve (DV) which allows 
compressed air from the Auxiliary Reservoir into the Brake cylinder and results in 
brake application.  

When the discharge of air from the brake pipe is stopped, the pressure of 
5kg/cm2 is restored and DV cuts off supply of air to the brake cylinder, thereby 
releasing the brakes. The brake cylinder develops a maximum air pressure of 
3.5kg/cm2 during emergency brake application.  

The function of the feed pipe having air pressure of 6kg/cm2 is to restore the air 
pressure in the brake pipe and the auxiliary reservoir after brake application so 
that the brakes get released quickly and the train can restart. Our goods trains 
are working on single pipe system in which only brake pipe is present & therefore 
charging of Auxiliary reservoirs is also through brake pipe.  



Advantages of Air brake over Vacuum brakes –  

More efficient and powerful braking. 
Reduced braking distances - Uniform braking effort over the length of the 

train  ( in vacuum brake trains there is a 15to 20% reduction in brake 
power along the train length). 

Brake power maintained over long runs there by enabling end to end 
running ( Vacuum brake trains experience a 10 to 15% deterioration in 
brake power within 500 kms. of run.)  

Requires less time for examination thereby reducing Pre-departure 
detention of trains for brake power certification Vacuum brake trains - 
takes 2 hours. Air Brake trains - takes 1 hours. 

Lighter weight of brake equipments thereby enabling higher pay loads for 
vacuum brakes - 685 kgs. per wagon. for Air brakes - 275 kgs. per wagon. 

Alarm Chain Apparatus - Air Braked trains are also having alarm chain 
apparatus to enable stoppage of trains by passengers during emergency. 
However, to avoid incidence of train parting in certain conditions of chain pulling, 
a choke has been provided to reduce its effectiveness. But driver gets the 
indication through 'Air flow Indicator' provided in the Locomotives and should 
apply brakes for expeditiously stopping the train.  



15. 140 TON Diesel Break Down Cranes 

 

All BG 'A' class accident relief trains (ART) are required to be equipped with 140 
tons diesel crane or 65/ 75 ton steam train. However earlier most of ARTs were 
only equipped with only 75/ 65 ton steam crane which could not lift a loaded 
bogie wagon. Therefore, prior unloading of wagon was required before lifting 
loaded wagons, which led to lot of delay in carrying out restoration of traffic. 

To overcome this problem in mid 80's, Indian railways have procured a few 140 
tons diesel break-down cranes from M/s Gottwald, Germany and Cowans 
Sheldon, U.K. (also known as Jessops crane because of their collaboration with 
Jessops).  

Maxm. Permissible Speed of these cranes are as under: Gottwald - 90 Kmph 
Jessops - 75 Kmph. 

These cranes are required to be hauled by locomotive to reach the accident site, 
but at the site the cranes can  move without loco. The self propelled speed of 
these cranes without load is 12 Kmph whereas with load it is 6 Kmph. 

Safe Working Load: Though the cranes are designed to lift a maximum load 
upto 140 tons, but in actual working condition the safe working load will be limited 
on account of   

Working Radius  
Outriggers position  
Slewing Angle  
Counter weights  

Charts are available in the cranes to indicate safe load limit under various 
conditions. 

 

Features - Both the cranes are totally different in design.  

 

 

 

 



 

 

Working Of Crane 

Crane should travel with jib lowered and in alignment with centre of track.  
In Electrified Sections - Power Block must be obtained & OHE should be 

switched off before crane operation. 
After counter weights are placed, the crane should not be swiveled without 

propping up the crane.  
Lifting of entangled loads should be avoided .  
Safe Load Limit  should not be exceeded.  

 



16. Workshops: 
 
Production Units and Workshops are manpower intensive Establishments under 
overall supervision of Mech. Dept. which are like backbone in the working of 
Mech. Dept.  Basic philosophy followed in Workshops is Preventive 
Maintenance. The other system of maintenance is Breakdown Maintenance 
 

Preventive Maintenance can be as under: 
 
• Time Based 
• Use Based 
• Condition Based 
System  of Time Based  Preventive Maintenance is mostly followed  by 
Mechanical Department. There are various  time based maintenance schedules for – 

• Locomotives 
• Coaches 
• Wagons 
• Machines & Plants 
• Breakdown cranes 
Heaviest maintenance schedules are as under 
• Periodic Over Haul ( POH ) 
• Midlife Rehabilitation (MLR) 
Both these are performed  in Railway Workshops. After POH the concerned 
Rolling Stock should ideally become as good as new. 
 

A TYPICAL WORK SHOP ORGANISATION 
CWE 

 
CWM 

 
 
SAO  Dy. CME(R )          Dy. CME(P)  APO   AEE  
 

     WM    PE  
 

     
REPAIR  MANUFACTURING      CHEMIST & 

                  SECTIONS          & PLANNING             METALLURGIST 

Typical Organization Structure of a Workshop is as under: 
The Workshop is headed by Chief Workshop Manager. He is in charge of the 

following:  
a. Mechanical 
Following are the sections under Mechanical department: 
 - Repairs  



 - Production Control 
 - Manufacturing – Machine Shop , Foundry  
 - Machinery & Plant – Millwright Section 
 - Inspection 
b. Stores 
c. Electrical 
d. Accounts 
e. Personnel 
f. Projects 
g. Chemist & Metallurgist 
h. Security 
Engineering and S&T activities are controlled by concerned Divisional Officers. Union 
activities are mainly managed by workshop units of recognized unions. 
 
Production Planning &  Control in Workshops & Production 
Units 
Production Engineer is in charge of production planning & control. Following are the 
departments under PE 
 
• Drawing office 
• Planning 
• Progress office 

• Tool Room 
• Inspection 
•Time office 

 
Planning and Production Control 
1. Pre planning activities- drawing and specifications 
2. Drawing office activities- preparation of manufacturing drawings, jig & 
fixtures,dies 
3. Planning Activities- 
a. Processing- sequence of operation, material, load  centre, machine etc. 
b. Rate Fixing-allowable time fixing 
c. Efficiency-   watch on general efficiency 
4. Production Control-release of work orders,  
preparation of production schedule,   
5. Progress office    - watch over production, Liasion with stores department 
for material Inspection-of components, assemblies, certification of  job  card etc. 
 
Time Office deals with maintenance of record of attendance which is the  basis of    
payment.  
 
 
Following are the documents maintained by time office: 



a. Time punching card  
b. Attendence 
c. Workmen’s ticket number 
d. Overtime requisition 
 

Incentive Scheme 
 
Incentive Scheme was started  in 1960 It is also called Chittaranjan System. In 
this  
Basic wages are guaranteed. Time is the basis for incentive earnings. 

 
•Time saved = Allowed Time – Time Taken 
Allowed Time is calculated  on Work Study principles 
 
Time Study 
 
Work is divided into distinct elements 

Observed Element Time  
= Average of Observed Timings 
Normal Time  
= Observed Element Time x Rating 
Allowed Time  
= Normal Time + Allowances 

Following are the Allowances 
 
•  Bonus – 33.3% 
• Fatigue – 12.5% 
• Contingency – 10% 
• Gauging – 5% if required 

Allowed Time =  
 Normal Time x1.125x1.333x1.10x1.05 
= 1.732 Normal Time 
 
Following are the Type of workers under Incentive Scheme  
 DW (Direct Workers )– Full incentive 
 EIW ( Essentially Indirect Worker ) – like supervisers , material handling staff  
etc. whose work indirectly helps production 
– 80% of average savings of DWs 
 IW (Indirect Worker) – No incentive 
 
Following are the  Production documents 
 
•  Work Order 



• Route Card 
• Job Cards 
• Group Work Card 
• Material Card 
 
Monthly Capacity of a Direct Worker = 8 hours/day x 25 working  days x 1.33 
Av Incentive    = 267 hours 
Monthly capacity of a Machine = 267 – 10%( 27) = 240 hours  = 480 hours for 
2-shift working 

 
Following are the components of Expenditure in 
Workshops & PUs- 
•   Staff cost 
• Material cost 
• Overheads 
• Energy 
• Machinery & Plant 
• Consumables 
 
 
 



17. RUNNING 
 
 
CREW Control 
Following are the running  Crew 
•  LOCO  PILOT 
•  ASSISTANT LOCO PILOT 
•  GUARD 

CREW LOBBY 

 
The crew lobby is Controlled by Chief Crew Controller. In every shift there is a 
shift crew controller . The Running crew sign on and sign off in the crew lobby. 
They have to read various instructions and Report any unusual. A large number 
of records are maintained in the crew lobby. 

 
SIGN ON 
• At the time of signing on the  following registers have 
to be seen and signed by the crew. 

1. Learning road 

2. He has to read all circulars. 

3. Speed restrictions, and safety bulletins. 

4. He has to make various entries in the sign on register. 
 

Crew controller also ensures that the crew takes complete rest before reporting 
on duty.   He should also take the breathanalyzer test to ensure that the crew is 
in sober state. 
 

SIGN OFF 
Breathanalyzer test is conducted at the time of singing off. The loco pilot has to 
make entries in the punctuality register, signal and track defect register, unusual 
register, loco condition register, rest register. 
 

Following records are kept in Crew Lobby 
Crew controller charge diary  PC message register 
Learning Road Register   Bio data register 
Sign On and Sign Off register          Speed restriction register 
Safety bulletin register                      Unusual register 
Signal and tract defect register 
Loco defect register   10 hrs duty register 
Spectacle register   Leave register 



Crew links    Diverted trains list 
Counseling record   Progressive hours register 

 
 
Duty at a stretch (10 Hrs duty Rule)  
1. Overall duty at a stretch from sign on should not exceed 12 hrs 
2. Running duty at a stretch from sign on should not   exceed 10 hrs from the 
departure of train. 
3. In operational exigencies running duty may be extended beyond 10 hrs 
within overall limits of 12hrs.Notice is to be given to driver before completion of 8 
hrs duty. 
4. If relief arranged, crew changing point is one hour journey away, overall 
limit of duty may exceed 12 hrs by one hr. 

 
In exceptional emergencies like accident duty may exceed, 
 

CREW LINKS(LPP)  
• Maximum running duty should not exceed 10hrs 
•Average fortnightly hours should not exceed 104 hrs 
•Rest at HQ and Out Station 
HQ - for duty less than 8 hrs –12hrs 
 - for duty more than 8 hrs- 16 hrs 
 -Periodical rests- five 22hrs or four 30 hrs in a month           
             (with night in bed 22hrs to 6 hrs) 
Out Station- for duty 8 hrs or more-8hrs(staff may opt for 6hrs 
        - for duty less than 8 hrs – 6hrs 
• Continuous night duty should not exceed 6 night at a stretch. 

 
Grading of Loco Pilot 

• Loco pilots are Categorized into A, B &C grades. C grade pilot is not allowed to 
drive passenger train 
• The basis of Grades given by loco inspectors is as under: 
• Knowledge of  driving   technique               - 25 
   Safety and operational rules    - 30 
   technical knowledge and trouble shooting  - 15 
   personal habits     - 10 
   accident record are checked for grading - 20 
• A- 80 and above: B- 60-80 :C- below 60 
• Periodicity of review is A – 3yrs, B- 2yrs, C-6 months. The Promotion is not 
effected however promotion is implemented after   acquiring superior grade. 

 
 
 



 
LOCO PILOT EQUIPMENT- 

Following are the  
Main items 

•G & R or driver rule book 
• Loco operating and trouble shooting, Driver hand book 
• Electric torch  
•One flare signal 
•Hand signal lamp , LED based red and green flashing lamp cum torch 
• Detonators 
•Operating manual 
•Engine lamp to exhibit head and tail light 
•Red and green signal flag 
•Emergency tools, test plate, duster, spare hose pipe etc. 
 
IMPROVEMENT IN RUNNING ROOMS AND LOBBIES 
A committee of Executive directors submitted report. The Railway Board 
accepted some recommendations in2003. 
 
Following are the recommendations for the Running Room 
-Two bed per room/cubicle 
- three star like facilities 
-DOT/ Railway phone  
-Meditation room 
-Reading room 
-Stand by power arrangement 
,For LOBBY 
• Integrated lobby 
• Counseling room 
• Rest Room 
• AC, water cooler, proper furniture 
• Railway and DOT phones 
• Power back up 
 



 

Question Bank of Mechanical Engineering Objective Type 
Questions 

Part1 : 

True or False Type Statements  

Organisation of Mech. Engg. Deptt.  

1. The Mechanical Engineering Department employs 25% of the overall staff 

strength of Indian Railways.  

2. RCF is situated in Patiala.  

3. Repower-packing of Diesel Locos is carried out in DLW.  

4. COFMOW deals with New Maintenance Practices for Workshops.  

5. Diesel sheds are under the administrative control of CWE  

6. ICF's staff strength is nearly double that of RCF although production levels 

are same.  

7. CRSE stands for Chief Rolling Stock Engineer.  

8. CMPE stands for Chief Manpower Planning Engineer.  

9. Under the system of unified control, the WAO/SAO of a workshop reports 

to the CWM/DY.CME.  

10. The post of Advisor (Mech.) in Railway Board has been re-designated as 

Additional Member (Mech.)  

11. On Indian Railways we have mostly condition based prevention 

maintenance of our rolling stock.  

Locomotives  

1. A CO-CO type of locomotive would have 6 axles coupled together.  

2. A CO-CO type of locomotive would have 8 wheels.  

3. A BO-BO type of locomotive would have 4 axles individually driven. 

4. The maximum power of WDM2 locomotive is 2100 HP.  

5. The maximum power of WDS4 locomotive is 700 horse-power.  



6. Sanding facility is provided in locomotives for reducing the friction between 

the wheel and the rail.  

7. The Engine Repair Book is a necessary document for every individual 

loco.  

8. One would find a washing line in a diesel loco shed.  

9. We are importing 4000 hp diesel locos from Germany.  

10. In a multiple Unit operation involving two diesel locomotives, both the 

locos have to be manned.  

11. When diesel locos work in MU operation, only the leading loco is manned.  

12. A pit-line occupation chart is prepared by diesel sheds.  

13. The maximum usable tractive effort of a locomotive is limited by the 

adhesion.  

14. The radiator fan of a WDM2 locomotive is situated in the long hood.  

15. Our diesel locos have both types of traction motors - AC and DC.  

16. The WDM2 locomotive has an electrical transmission system.  

17. The WDS6 locomotive has a hydraulic transmission system.  

18. Diesel Locos are provided with an Expressor to compress air before input 

into engine for combustion.  

19. Diesel Locos are provided with an Expressor to create vacuum for train 

brakes and compressed air for loco brakes.  

20. Diesel Locos are provided with a Turbo-charger to compress air before 

input into engine for combustion by utilising exhaust gas heat.  

21. Throttle of a Diesel loco controls the engine RPM  

22. Lube oil consumption of locos is monitored as a percentage of the fuel oil 

consumption.  

23. In case the speed of locomotive exceeds the specified limit, its power get 

tripped by ' Overspeed trip mechanism'  

24. In case the speed of diesel engine exceeds the specified limit, its power 

get tripped by ' Overspeed trip mechanism'  

25. Diesel locos are not capable of hauling heavy trains, so Electrification is 

must. 



26. Governor of a Diesel loco controls the opening & closing of contactors in 

Control Circuit.  

27. Governor of a Diesel loco regulates the fuel supply to match the engine 

RPM and power requirement.  

28. Three yearly schedule or IOH of Diesel locos is carried out in Workshops.  

Flasher light is provided on locomotives as a warning signal.  

29. The 8th notch throttle position in a WDM2 locomotive gives the maximum 

power output  

30. WDM2 bogies are manufactured by casting.  

31. ZDM3 locomotive has an electrical transmission system.  

32. The codal life of a Diesel loco is 36 years.  

Coaches  

1. Coaches of super fast trains have been provided with CBC coupler.  

2. If a coach is numbered SR 5622 Y, it would have a 24 volt system of train 

lighting.  

3. The Target for ineffectiveness of Non- AC coaching stock is 10%  

4. Present design of coaches are called Integral because the entire structure 

is welded in the form of a tube.  

5. Coach body is made of Aluminum.  

6. The function of a dashpot/shock absorber is to damp the oscillations of the 

springs  

7. The Axle box springs in a coach are part of the secondary suspension 

system. 

8. In coaches we have adopted solid wheels in place of tyred wheels.  

9. Coaches built presently are telescopic in design.  

10. Rake links are prepared for locos hauling mail/express passenger trains. 

11. Periodic overhaul of coaches is carried out by coaching depots.  

12. Periodicity of POH of Mail/ Express coaches is 18 months.  

13. Ineffectiveness of AC coaches is prescribed as 12.0 %.  

14. Periodicity of POH of Rajdhani Coach is 18 months or 4 Lakhs Kms  



15. According to current instructions, primary maintenance of rakes is not 

required if the round trip is less than 1000 Kms.  

16. Secondary maintenance of rake is required irrespective of distance 

between starting & terminating stations.  

17. New coaches are provided with roof mounted AC system.  

18. Brake blocks of a coach are examined/ replaced during trip examination  

19. Oil level in side bearers & dash  pot of ICF Coaches is checked during 'A' 

schedule.  

20. Weight Transfer of ICF Coach takes place through centre Pivot. 

21. Centre pivot of ICF Coach only acts as centering devise & transmits 

tractive /breaking force.  

22. Damping in Primary suspension of an ICF Coach is by means of a shock 

absorber.  

23. Damping in Primary suspension of an ICF Coach is by means of a oil filled 

dash-pot.  

24. Damping in Secondary suspension of an ICF Coach is by means of a 

shock absorber.  

25. Damping in Secondary suspension of an ICF Coach is by means of an oil 

filled dash-pot.  

26. Side bearers of ICF coaches are provided with rubber pads to damp the 

forces.  

27. ICF Bogies are manufactured by Fabrication.  

28. ICF bogies are manufactured by casting.  

29. The ICF coaches are provided with corrugated flooring  

30. ICF Coaches are provided with compression tubes near head stock which 

can collapse in case of collisions after absorbing considerable shock 

energy.  

31. Periodicity of 'B' schedule for a coach is 6 months  

32. Periodicity of 'C' schedule for a coach is 6 months.  

33. WACCN is a vestibuled AC 3 Tier coach.  



34. SLR is a coaching vehicle in which symbol R indicates that it has a brake 

van.  

35. The Codal life of an ICF coach is 30 years. 

Wagons  

1. ROH of wagons is done in wagon repair workshops.  

2. KC is a 4 - wheeler covered wagon.  

3. BOXN wagons have laminated bearing springs. 

4. TP & TK are 8 wheeler tank wagons.  

5. CRT is a 4- wheeler tank wagon.  

6. The BOY wagon is an air braked wagon  

7. The BOX wagon is an air braked wagon.  

8. The BOBR wagon is an air braked wagon.  

9. BOX wagon are provided with fabricated UIC bogies  

10. BCX is a bogie type covered wagon for carrying 'Explosives'. 

11. The UIC bogie is a fabricated bogie.  

12. The CASNUB Bogie is a fabricated bogie  

13. A wagon of Western Railway can be given POH by any wagon repair 

workshop on Indian Railways.  

14. Wagon having screw coupling do not have buffers.  

15. Buffers are provided on wagons having CBC.  

16. POH of BCNA wagons is done at intervals of 6 years  

17. First POH of BOXN wagons is done after 6 years.  

18. ROH of wagons is done at intervals of 36 months.  

19. Maximum ineffectiveness prescribed for wagon stock is 6%. 

20. Repacking of Plain bearing stock is required to be done every 6 monthly 

21. Feeling of axle boxes to detect warm/ hot boxes is mandatory during 

'outgoing' examination.  

22. The codal life of a general purpose wagon is 30 years. 

Components  



1. Tyres are fitted on wheel centres by shrink fit process.  

2. WAP, Bangalore manufactures wheels by the process of forging.  

3. Axles for wagons made by casting process in wheel & Axle Plant.  

4. If a collar is provided at the end of an axle, it indicates that it is plain 

bearing axle.  

5. Roller bearing axle do not have collars at the end.  

6. Plain bearing are lubricated by grease  

7. Roller bearing are lubricated by grease  

8. Distance between two outer surfaces of wheels is known as Wheel Gauge  

9. Ringing sound produced on tapping of wheel by hammer, indicates good 

tyre.  

10. Brake Blocks are made of mild steel.  

11. Workshops are generally provided with under floor wheel lathes.  

12. Helical springs are also called Coil springs.  

13. On Indian Railways preventive maintenance of rolling stock is condition 

based.  

 

Brake System  

1. We are having a twin pipe system of working on our air braked freight 

trains.  

2. The pressure of air in the brake pipe of air brake system is 5 Kg/Cm2.  

3. The pressure of air in the feed pipe of air brake system is 5 Kg/Cm2.  

4. During emergency braking the maximum air pressure in brake cylinder is 5 

Kg/ Cm.sq. 

5. Air Flow indicator is provided on each coach to find out from which coach 

Alarm Chain has been pulled.  

6. In case of train parting, the brakes get applied automatically.  

7. DA Valves are provided in coaches for expediting brake application.  

8. The weight of brake equipments on a wagon are nearly same for air brake 

and vacuum brake systems.  



9. Train speeds could be increased by introduction of air brakes.  

10. Brake fading is experienced with vacuum brake system on sustained up 

gradients.  

11. Empty load device is provided only on air braked wagons.  

12. Slack Adjusters are provided only on coaching stock for maintaining the 

gap between the wheel tread and the brake block.  

13. The Empty Load Device is provided in Wagons as well as Coaches.  

14. Quick Release Valve is provided in coaches as well as wagons for 

expediting release of brakes in vacuum brake system.  

15. Simultaneous application of brakes on trains and loco can be done by 

application of SA-9 handle of WDM2 loco.  

16. Dynamic Braking in diesel locos becomes quite ineffective at low speeds.  

17. Diesel Hydraulic locos cannot be provided with Dynamic brakes.  

18. Slack Adjusters are provided only on coaching stock for maintaining the 

gap between the wheel tread and the brake block.  

19. Minimum 85% effective brake power is required for giving fitness 

certificate to a goods train. 

Train Dynamics  

1. Due to air resistance, the resistance to the motion of a train is proportional 
to the square  

of  the velocity of the train 

2.   If Tractive Effort is less than Adhesion, the wheels will start slipping.  

3.  The balancing speed of a WDM2 locomotive on a tangent level track with 

a load of 4700 tons is 59 Km. per hour.  

4.   The force exerted by locomotive at Rail Wheel contact is called Adhesion.  

5. The resistance offered by a bearing will always be higher during the 

starting of a train than during run. 



6. The resistance offered by a bearing during the running of a train remains 

almost constant irrespective of the train speed.  

7.  As the speed of the locomotive increases , it develops higher tractive 
effort.  

8. The speed at which Tractive effort developed by the loco equals the Train 

Resistance is called Balancing Speed.  

9. The resistance of a BOXN wagon train will be higher than that of a 4-

wheeler train if all other parameters such as speed, load, section etc. are 

same.  

10.The resistance of a BOXN wagon train will be higher than that of a 

coaching train (with ICF coaches) if all other parameters such as speed, 

load, section etc. are same.Diesel Break Down Cranes 

11.The maximum capacity of Steam break down cranes on Indian Railways is 
75 tons. 

12.The capacity of diesel break- down cranes provided on Indian Railways is 
200 tons.  

13.The maximum time allowed for dispatch of ART crane during day time is 
30 minutes. 

14.A Diesel brake down crane is likely to get toppled, if it is swiveled with full 

load without propping up.  

15..Maximum counterweight provided on Diesel break down crane is 28 tons.  

16.Match wagon of a Diesel Brake down is to be detached from main carriage 

during crane operation.  

17.The Two designs of diesel cranes used on Indian Railways are of Gottwald 

and Karl Schank. 

 



 

Part II 

Multiple-choice Questions. Pick out the correct answer. More 
than one answer may be correct.  

Organisational Structure & Prod. Units  

1. IRCAMTECH deals with a) Research on maintenance practices of Railway 

equipments b) Rehabilitation of diesel locos c) Modernization of rolling 

stock d) Specifications and procurement of machines  

2. COFMOW deals with a) Research on maintenance practices of Railway 

equipments b) Rehabilitation of diesel locos c) Modernization of rolling 

stock d) Specifications and procurement of machines  

3. COFMOW is located in a) Bangalore b) Calcutta c) New Delhi d) 

Secunderabad  

4. IRCAMTECH is located in a) Bangalore b) Calcutta c) New Delhi d) 

Gwalior  

5. The population of diesel locos on Indian Railways is around a) 3400 b) 

4300 c) 5600 d) 7000 

6. The production capacity of DLW is ____ locos/year a) 135 b) 150 c) 165 

d) 190 

7. ICF and RCF have a combined production capacity of a) 500 coaches per 

year b) 1000 coaches per year c) 2000 coaches per year d) 5000 coaches 

per year  

8. Pick out the odd designation a) EDME b) MM c) JDME d) CME  

9. Pick out the odd designation a) EDME b) CRSE c) CMPE d) CWE 

Locomotives  

1. The WDM2 engine has ___ cylinders a) 8 b) 12 c)16 d)24  

2. In Diesel loco, engine RPM and power output is varied by a) Reversor 

handle b) A-9 c) SA-9 d) Throttle  



3. Which of the following information is available in the diagram book of a 

diesel locomotive ? a) The sheds homing such locomotives b) The 

performance characteristics c) The load hauling capacity d) Equivalent 

horsepower electric locomotives  

4. The engine of diesel locos is supposed to be shut down if the expected 

detention is more than a) 10 minutes b) 30 minutes c) 1 hour d) 4 hours  

5. The target for Lube oil consumption of a diesel loco as a % of the Fuel oil 

consumption is a) 0.5 b) 1.0 c) 1.5 d) 2.0  

6. Consumption of Fuel oil by individual locos is monitored by diesel sheds in 

a) Kilo-Litres per year b) Tonnes per year c) Litres per hour d) Liters per 

1000 GTKM  

7. Traction Motors used on our diesel locos are a) DC Motors b) AC 

Induction motors c) AC/DC motors d) Squirrel cage motors  

8. The WDS4 is a a) an electric loco working on DC traction b) a diesel loco 

working slow trains c) a diesel main line loco d) a diesel shunting loco  

9. Which of the following schedules would be done in the Running Repair 

section of a diesel shed a) Trip Schedule b) Monthly schedule c) Quarterly 

schedule d) Yearly schedule  

10. The 4000 hp diesel locos have been imported shortly from a) LHB, 

Germany b) Mak, Germany c) General Motors, USA d) General Electric, 

USA  

11. Find the odd term out of the following a) Radiator fan b) Fire box c) Hot 

engine alarm d) Over speed trip mechanism  

12. The target for Lube oil consumption of a diesel loco in Liters per 100 

Engine Kms. is a) 1.5 b) 4.5 c) 6 d) 10  

13. The horse power of a WDM2 locomotive is a) 800 b)1380 c)2600 d)3100  

14. The target for ineffectiveness for diesel loco is __________ a) 10% b) 

12.5% c) 15% d) 19%  

15. The horse -power of a WDP1 of a locomotive is ______ a) 800 b) 1380 c) 

2300 d) 3100 



16. The horse -power of a WDG2 of a locomotive is ______ a) 800 b) 1380 c) 

2300 d) 3100  

17. Which part of the locomotive regulates fuel input as per generator demand 

& Engine RPM a) Turbo charges b) Expressor c) Governor d) Throttle 

18. The WDM2 is a a) Diesel locomotive for mail express train b) Diesel 

shunting locomotive c) Diesel locomotive for both passenger & goods 

operation d) Diesel loco for only goods operation  

19. Maximum speed of the diesel engine of WDM2 Loco is at a) 8th notch b) 

10th notch c) 15th notch d) 20th notch  

20. The fuel consumed by a WDM2 Loco at 8th notch under full load is a) 100- 

120 litres/hour b) 200- 250 litres/hour c) 400- 450 litres/hour d) 500- 550 

litres/hour  

21. The fuel consumed by a WDM2 Loco under idle condition is a) 10- 15 

litres/hour b) 20- 25 litres/hour c) 30- 35 litres/hour d) 45-50 litres/hour  

Coaching Stock  

1. The code of AC 3 Tier coach is a) ACCW b) ACCN c) AC3T d) ACTT  

2. The codal life of an ICF coach is a) 20 years b) 30 years c) 45 years d) 25 

years  

3. The code of a sleeper class Coach is a) ACCW b) ACCN c) GSCNY d) 

FCS 

4. The Code of a 2 Tier AC Coach is a) ACCW b) ACCN c) GSCNY d) AC2T 

5. Type of Couplers used in superfast coaches are a) IR-20 b) Screw 

coupling c) CBC d) UIC  

6. The POH of mail/express coaches is done at a periodicity of a) 18 months 

b) 3 years c) 12 months d) 6 years  

7. For working out the requirement of coaches at various depots, what 

allowance is kept over the bare requirement as spare coaches a) 10% b) 

12% c) 16% d) 20%  



8. Which design feature in a coach makes it safer for passengers in case of 

a collision a) provision of roof mounted AC system b) Anti-telescopic 

feature c) feature of providing air brakes d) all coil suspension feature  

9. The suspension arrangement in the present design of ICF coaches is a) 

single stage suspension with coil springs b) Single stage suspension with 

laminated bearing springs c) Double stage suspension with LB springs d) 

Two stage suspension with helical springs  

10. The POH of Shatabdi coaches is done at a periodicity of a) 18 months b) 3 

years c) 12 months d) 6 years  

11. The Dash-pots are provided in ICF coaches for damping in-------- ( Primary 

Suspension/ Secondary/ both)  

12. In ICF Coaches, rubber pads are provided in------ to absorb vibrations a) 

Primary suspension b) Secondary suspension c) Both d) None  

13. Corrugated Section is provided on the trough floor of ICF coaches to a) 

enhance strength b) for retaining timber pieces provided on the flooring c) 

for preventing slipping of passengers  

14. The passage from one coach to another in a running train is provided by 

a) Stanchions b) Dampers c) CASNUB d) Vestibules 

Wagons  

1. The cost of a BOXN wagon is around a) Rs. 10 lakhs b) Rs. 15 lakhs c) 

Rs. 20 lakhs d) Rs. 25 lakhs  

2. Which type of bogie is used in BOXN wagons ? a) CASNUB b) IR 20 c) 

BO-BO d) UIC  

3. BKH wagon is a) 4 wheeler vacuum braked wagon b) 8 wheeler air braked 

wagon c) 8 wheeler vacuum braked wagon d) 4 wheeler air braked wagon  

4. Hand brakes are provided in a) 4 wheeler wagons b) 8 wheeler wagons c) 

AC coaches d) Non AC coaches  

5. Which type of coupler is used in BOXN wagons ? a) CASNUB b) Screw 

coupling c) CBC d) UIC  



6. BOX wagon is a) 4 wheeler vacuum braked wagon b) 8 wheeler air braked 

wagon c) 8 wheeler vacuum braked wagon d) 4 wheeler air braked wagon  

7. BOBR wagon is a) 4 wheeler vacuum braked wagon b) 8 wheeler air 

braked wagon c) 8 wheeler vacuum braked wagon d) 4 wheeler air braked 

wagon  

8. The target ineffectiveness for wagon stock is a) 4% b) 6% c) 10% d) 

12.5%  

9. Which of the following features are not present in a BCNA Wagon a) Air 

Brake b) CASNUB Bogie c) Cylindrical Roller Bearing d) Helical Spring  

10. Which of the following features are not present in a BOX Wagon a) 

Vacuum brake b) UIC Bogie c) Cylindrical Roller Bearing d) Helical Spring  

11. Which of the following features are not present in a BOXN Wagon a) Air 

Brake b) CASNUB Bogie c) Covered wagon d) Cartridge Roller Bearing  

12. BOXN Wagon has ------advantage over a BOX Wagon a) More no. of 

wagons can be accommodated in a rake b) requires less maintenance c) 

permits higher speed of trains d) all the above 

Safety Components 

1. A roller bearing may fail prematurely because of following reasons a) 

ingress of dust during examination b) overfilling of grease c) deterioration 

in grease condition d) lack of earthing during welding in sick line e) All the 

above reasons  

2. Axle Box Roller Bearings are lubricated by a) Oil b) Grease c) None d) 

Both oil and grease  

3. The Working range of enhanced screw coupling is _______ tons .( 

22/30/36/60/80 ).  

4. Buffing gear is provided to a) Save the car body from damage from 

braking forces b) Transmit tractive effort c) Joining two cars  

5. A wagon with transition coupling is one having a) CBC with Knuckle b) 

CBC with Knuckle & two buffers c) CBC with baby coupling & two buffers 

d) Screw coupling with buffers 



6. Which of the following is not a defect of CBC a) defective locking device b) 

worn out knuckle c) Homed buffer  

7. Which of the following is not a part of suspension system a) Spring b) 

Centre pivot c) Shock absorber d) Swing link e) None of the above  

8. Modern Rolling Stocks prefer Coil Spring over Laminated Spring because 

Laminated spring a) do not have linear load- deflection characteristics b) 

do not have self-damping characteristics c) are not reliable in Service  

9. One disadvantage of a Coil Spring over Laminated spring is a) Non-linear 

load-deflection characteristics b) poor Self Damping property c) Lack of 

Centering characteristic d) Unreliability in Service 

Brake Systems  

1. DA valve is now provided in all vacuum braked------ (Wagons / Coaches/ 

Locos/ all )  

2. The phenomenon of brake fading takes place a) In vacuum brakes on 

sustained up gradients b) In air brakes on sustained down gradients c) In 

air brakes after 1000 Kms. Run d) In vacuum brakes on sustained down 

gradients  

3. Incorrect position of Empty- load Box Device can result in a) Poor 

utilisation of wagon space b) Skidding of wheels c) Poor brake power d) 

Either (a) or (b) e) Either (b) or (c) f) All of (a), (b) & (c)  

4. In vacuum brake cylinder, the piston comes to release position due to a) 

spring pressure b) Air pressure c) Its own weight d) All of the above  

5. F type Vacuum brake is superior to traditional 'E' type since a) It uses 

release value for fast release of brakes b) It has better rolling ring to 

reduce leakages c) Its upper chamber is connected to a large vacuum 

reservoir for increasing effective brake force. d) Its piston stroke is large to 

increase brake power 

6. The Maximum brake cylinder pressure in air brake system is a) 6 kg/ 

cm.sq. b) 5kg/ cm.sq c) 3.5 kg/cm.sq d) 2.5 kg/ cm.sq  



7. Which of the following is not a part of Single pipe Air Brake System a) 

Distributor valve b) Control reservoir c) Feed pipe d) Brake Cylinder  

8. The basic purpose of DA valve is to a) Expedite brake application only b) 

Expedite brake release only c) Expedite both application & release d) 

None of the above  

9. The basic purpose of Slack Adjuster is to a) take up slack due to wear & 

tear of bearing brass b) to maintain wheel gauge irrespective of wear of 

flange c) to maintain brake shoe- wheel clearance d) to maintain brake 

cylinder stroke  

10. Empty load Box provided in BOX/ BOXN wagons alters brake force under 

loaded & empty condition by a) Altering mechanical advantage of brake 

rigging b) Altering brake cylinder pressure c) Altering piston stroke of 

brake cylinder d) Altering brake shoe to wheel clearance  

11. In a long vacuum good train, the brake power of rear wagons can be lower 

than brake power of front wagons by a) 10 to 15% b) 15 to 25% c) 2 to 5% 

d) Almost Nil  

Train Dynamics 

1. The balancing speed achieved by a locomotive depends on a) the horse 

power of the locomotive b) the tractive effort of the locomotive c) the type 

of bearings provided in the rolling stock being hauled d) all the above 

factors  

2. The resistance to the motion of a train is proportional to a) The tractive 

effort b) The speed of the train c) The horse power of the locomotive d) 

The square of the velocity of the train  

3. The coefficient of friction between wheel and rail is normally  around   a) 

0.1    b) 0.25  

c)0 .40 d)0 .75  



4. In the formula :Train Resistance = A + B v + C v2 ,A depends on a) 

resistance in the bearings b) resistance due to flange, swaying etc. c) air 

resistance  

5. In the formula :Train Resistance = A + B v + C v2 ,B depends on a) 

resistance in the bearings b) resistance due to flange, swaying etc. c) air 

resistance . 

6. In the formula :Train Resistance = A + B v + C v2 ,C depends on a) 

resistance in the bearings b) resistance due to flange, swaying etc. c) air 

resistance  

7. The starting resistance of a train depends upon a) resistance in the 

bearings b) resistance due to curves. c) resistance due to grades d) all the 

above 

8. For obtaining a higher balancing speed we can a) Use a higher 

horsepower locomotive b) Use Roller Bearing stock in place of plain 

bearing c) Improve the aerodynamic profile of the rolling stock d) All the 

above factors.  

9. The balancing speed of a WDM2 locomotive on a tangent level track with 

a load of 4700 tons is a) 59 Km. per hour b) 65 Km. per hour c) 74 Km. 

per hour d) 80 Km. per hour  

10. The force exerted by locomotive at Rail Wheel contact is called a) 

Adhesion b) Tractive effort c) Buffing force d) Balancing force 

Part III 

Fill in the Blanks Type Questions 

1. The WDS4 locomotives employ ___________transmission. (electric, 

Hydraulic)  

2. In Diesel-Electric Locos fitted with Dynamic Brake, the Current generated 

is______ (stored in the battery/ dissipated as heat in resistors).  

3. The maintenance schedules for diesel locos are laid down on _________. 

( Km basis /Time basis).  



4. Compared to the IRS coach, the ICF coach is___________ ( heavier / 

lighter).  

5. The difference between the tractive Effort of the Locomotives and the 

Train Resistance is the Force available for___________ ( accelerating / 

braking the train).  

6. C.B.C. stands for ____________________  

7. Wheel gauge is the distance between the___________ faces of the two 

wheels on the Axle. (inner / outer)  

8. POH interval for coaches running on Mail / Express train is 

_______________  

9. Codal life of an ICF coach is ________years.  

10. Codal life of an IRS coach is ________years.  

11. Codal life of a tank wagon is ________years.  

12. Codal life of a BOXN wagon is ________years.  

13. The BOXN is ________in length compared to a BOX wagon.( longer / 

shorter)  

14. In Diesel -Electric Locos fitted with Dynamic Brake, the current generated 

is ______ (Stored in the battery/ dissipated as heat in resistors).  

15. In YDM 4 Loco, Y & M stands for ___________& ___________ resp.  

16. Code of an 8- wheeler tank wagon for liquefied Petroleum Gas is 

________  

17. Code of an 8- wheeler flat wagon for containers is ________  

18. The equipment provided in BOX/ BOXN wagons to alter brake force under 

loaded & empty condition is called-------------------.  

19. Full form of DA valve is _______________ 

 

 

 

 



 

Subjective Questions- Short Answer Type 

Briefly Answer following Questions.  

1. Briefly show the Organisational chart of Mech. Engg. Deptt. In the Zonal 

Headquarter.  

2. Briefly show the Organisational chart of Mech. Engg. Deptt. In the Railway 

Board.  

3. Briefly show the Organisational chart of Mech. Engg. Deptt. In the 

Division..  

4. What are the various duties of Chief Workshop Engineer  

5. What are the various duties of Chief Mechanical Engineer (Planning).  

6. What are the various duties of CMPE (Diesel)  

7. Which department co-ordinates the M&P Programme and which agency 

deals with centralised procurement of M&P?  

8. Name the major departments in a Workshop? 

9. Briefly describe the difference in the wheel arrangements of CO-CO and 

B-B Bogies.  

10. Briefly describe the difference in the wheel arrangements of WDM2 & 

WDS4 Locos.  

11. Why it is necessary to have a transmission system in a diesel locomotive?  

12. Name the different types of transmission systems used in a diesel 

locomotives.  

13. Briefly describe the Electrical transmission System of a diesel loco.  

14. Briefly describe the Hydraulic transmission System of a diesel loco.  

15. What is the function of a turbo-charger in a Diesel locomotive?  

16. Name any 5 major sub-assemblies of a Diesel Loco  

17. Name any 5 safety fittings of a Diesel Loco  

18. What is the frequency of maintenance of diesel locomotives under various 

maintenance schedules?  

19. List some of the important records maintained in a Diesel Loco Shed. 



20. What are the various features of an ICF coach which make it 'Anti- 

telescopic'?  

21. What are Primary & Secondary Suspensions?  

22. Briefly describe Primary suspension of an ICF coach.  

23. Briefly describe Secondary suspension of an ICF coach.  

24. What is the maximum ineffectiveness prescribed for the Non- AC coach?  

25. What arrangements have been made in ICF coaches for damping Primary 

& Secondary suspensions?  

26. What are the various schedules for maintenance for a main line passenger 

coach?  

27. Briefly list the various items which are attended, examined during 'A' 

schedule of a coach  

28. Briefly list the various items which are attended, examined during 'B' 

schedule of a coach  

29. Briefly list the various items which are attended, examined during 'C' 

schedule of a coach 

30. What are PRO particulars for a 4-wheeler wagon and what type of wagon 

is CRT ?  

31. What are the advantages of BOXN wagon over BOX wagon?  

32. What items are attended during rolling-in examination of a goods train.  

33. What items are attended during terminating examination of a goods train  

34. What items are attended during out going examination of a goods train  

35. Explain briefly the difference between safe to run examination and 

intensive examination.  

36. How the ineffectiveness of Rolling stock is calculated? What is the 

maximum ineffectiveness prescribed for the wagon stock?  

37. What are the advantages of Roller Bearing Stock over plain bearing stock 

?  

38. How is a wheel tyre fitted over a wheel centre?  

39. Why Helical Springs are preferred over Laminated Springs in Modern 

Rolling Stocks ?  



40. What are the advantages of CBC coupler over Screw Type coupler?  

41. Draw a sketch of a typical Wheel profile and indicate its root, flange and 

tread.  

42. List various defects of a Wheel Assembly.  

43. List various defects of a Suspension System  

44. List various defects of a Coupling System.  

45. What is the Function of an Empty load Box Device and how does it work?  

46. What happens when Alarm Chain is pulled in a vacuum Braked passenger 

Coach? 

47. Name major components of a vacuum brake system.  

48. Name major components of an air brake system.  

49. Mention any 3 advantages of Air brake over Vacuum brake.  

50. What are the various factors which determine the starting resistance of a 

train?  

51. What are the various factors which determine the rolling resistance of a 

train?  

52. What is Adhesion and what are the factors which affect it?  

53. What do you understand by Balancing Speed?  

54. What are the various factors which determine that how much trailing load 

can be attached to a locomotive.  

55. Name the 2 parameters which determine the starting tractive effort of 

locomotive.  

56. Name the various parameters which determine the safe lifting load of a 

crane.  

57. Why a match wagon has been provided in 140 ton Diesel Breakdown 

crane?  

58. What is the purpose of outriggers provided in a 140 ton diesel breakdown 

crane?  

 

 



 


