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We are very happy to bring forth the second annual issue 
of the PRATHIBHAPRATHIBHAPRATHIBHAPRATHIBHA magazine on the 35th annual day of 
Supervisors’ Training Centre, South Central Railway 
which indeed very prestigious as well as a historic event 
for all of us.   
The Prathibha , published quarterly is the official news 
letter and the mouth piece of our institute and is 
published with the technical support of  officers and staff  
of both mechanical and stores departments of south 
central railway. The magazine is widely circulated all over 
the Indian Railways viz., Railway Board, HQs offices, 
Divisional offices and Training centres. 
The important happenings in the institute for the year 
were STC has conducted a total of 66 courses which 
include 10 special courses and 902 trainees have attended 
the various courses. A total of 200 supervisors were given 
training under refresher course. 53 trainees were inducted 
into main stream of working after the successful 
completion of their respective induction courses.  
We are very happy to share with you that we have 
completed 35 successful years in the field of training the 
human resources of especially mechanical and stores 
departments. We welcome your suggestions and articles, 
both technical and non-technical, and photographs 
relevant to railways. Please mail us at 
principal.stc.sc@gmail.com  
Joyful reading ……. 

 

 

 

 

 

 

Ramana Alla 
Chief Editor & Principal/STC/SC 

ramanaalla@yahoo.com    

 

 

From Principal /STC/SC’s Desk 

 

I N S I D E 

 



 

Prathibha- October-December 2011                                                                                                     Page 2 of 66 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OUR POLICYOUR POLICYOUR POLICYOUR POLICY    

OUR OBJECTIVESOUR OBJECTIVESOUR OBJECTIVESOUR OBJECTIVES    

The institute was established in the year 1976 as ‘Technical Training Centre’ and 

subsequently named as Supervisors’ Training Centre from 21.09.1978.  The 

geographical area of STC comprises of about 7 acres (34963 Sq.Yards) centrally 

located in Secunderabad.  The institute is enveloped by gardens, breeze of various 

trees and bushes and enlivened by chirping of birds with peaceful and Gurukul 

environment for systematic learning.  All mandatory courses are conducted as per the 

Training Modules approved by the Railway Board as well as various need based 

programmes to meet the training needs of Supervisors of various departments viz., 

Mechanical, Stores etc. of not only South Central Railway but also adjoining Zonal 

Railways and Production Units of ICF & RWF of Southern Region. 

To achieve continual excellence in training the human resources for continual 

improvement in the performance and uphold the image of Indian Railways. 

 

ABOUT USABOUT USABOUT USABOUT US    

1. To impart qualitative training to all supervisory grade trainees and upgrade their knowledge 

in various aspects of Rolling Stock maintenance and Stores Departments. 

2. To inculcate dedicated work culture wrapped with safety habits among the trainees to achieve 

maximum productivity. 

3. To conduct seminars on important topics covering various aspects in Railway working with 

special attention on safety and quality of service. 

4. To introduce new courses as and when the necessity arises based on the field requirements 

by continuous interaction with HODs and field officers of various Divisions and Workshops. 

5. To achieve 100% capacity utlisation. 

6. We continually strive to make and maintain Supervisors’ Training Centre, Secunderabad as 

‘Centre of Excellence for Learning’. 
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POST CONTRACT MANGEMENT FOR STORES SUPPLIES 
 

                                    

- D.Venkateswara Rao  

DMM/HYB 
 
Release of Purchase order by stores department will conclude the contract for supply of 
material. The Contractor (Supplier) has to supply the material as per mutually agreed rate, 
time, place, Quality and quantity, failure to do so will lead to breach of contract and liable for 
penalty as per IRS terms and conditions of contract. 
(IRS terms of contract 1500 – Responsibility of contractor for executing the contract) 

 

Checks on receipt of PO by Indenter / Consignee: 
On receipt of Purchase Order by the indenter / consignee from Stores Department the PO 
should be checked for its correctness in all respects such as material description, quantity and 
place to be delivered etc., since any mistake in PO will lead to wrong supply of material by 
the firm and becomes a problem at latter stage. As such the PO is to be checked immediately 
on receipt and mistakes if any noticed the same should be brought to the notice of purchase 
officer immediately for rectification.  
 
Follow up with Firm: 
Once the PO is received a letter should be addressed to Supplier seeking early supply of the 
material duly giving the full postal address of the indenter / consignee and station to which the 
material is to be booked along with contact persons name and Phone Nos. etc. This will 
facilitate the supplier to approach for any assistance and also to advise the dispatch details. 
 
Follow-up with inspecting agency: 

Some times the material is to be offered for 3rd party inspection as per PO condition by the 
supplier before dispatch. In such conditions the Inspecting agency also to be approached with 
a letter for early inspection of material as and when firms offer the material for inspection. 
This will keep the inspecting agency aware of the urgency and timely action will be taken by 
them. 
 
Receipt of material: 
 As and when firms dispatch the material the Firm have to send the delivery challan, invoice, 
LR/PWB and inspection certificate etc. The consignee’s representative has to collect the 
material from parcel office. Care must be taken for prompt collection of material to avoid 
demurrages. If any doubt is there regarding packets of the material, open delivery to be 
insisted before taking delivery of material from parcel office. During the course of visit to the 
parcel office by consignee’s representative if any material pertains to the unit is found and 
relevant documents are not received efforts must be taken to collect the material by executing 
an indemnity bond. Once the material is received the material should be offered for inspection 
immediately and accounted early if found suitable.  
 
 
Acceptance of delayed supplies: 

No correspondence with supplier is to be undertaken after expiry of the delivery date. If the 
contractor fails to supply the material with in stipulated delivery date such failure should be 
brought to the notice of the purchase officer for alternative action. However, if firm supplies 
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the material after expiry of the delivery date the material can be accepted if found suitable as 
follows –“Indenting officer /consignee may accept stores dispatched after the delivery date up 
to 6 months in case of orders up to the value of Rs 3 lakhs and up to 21 days in case of orders 
above Rs 3 lakhs but up to Rs 6 lakhs provided initial delivery period does not exceed 6 
months  and PO is not a time preference order. For all other orders prior extension of delivery 
period from the Officer released the Purchase Order to be necessary” (Ref: SOP part D .5 - 
foot note)  
 
Check list on receipt of PO by consignee: 
 

i. Whether the PO pertains to unit?   

ii. Whether the description is correct?   
iii. Whether the Qty. is correct? 
iv. Whether the place of delivery is correct? 
v. Whether Bill passing & Bill paying officers are correctly mentioned? 
vi. Whether allocation No is correct? 
vii. Whether firms address is completely given? 
viii.  Whether the delivery date is properly mentioned?   
ix. Whether the indent No is correctly furnished?  
x. Whether the inspection clause is mentioned?  
  
** Any deviation in the PO after the above checks, should be brought to the notice of 
Purchase officer immediately for necessary rectification.                              
 

** 

                                                                   

Good teacher explainsGood teacher explainsGood teacher explainsGood teacher explains    

Better teacher demoBetter teacher demoBetter teacher demoBetter teacher demonstratesnstratesnstratesnstrates    

Best teacherBest teacherBest teacherBest teacher    inspiresinspiresinspiresinspires    

********    

QualityQualityQualityQuality is the ability to work as a 

team to achieve a common vision 

with perfection. 

 



 

Prathibha- October-December 2011                                                                                                     Page 5 of 66 

THE JOYFUL ORGANIZATION 

 

- Ramana Alla 

Principal/STC/SC 

 
A joyful organization is not only successful but the people working in it have a sense of 
higher purpose and experience a feeling of transcendental joy. The joy can be achieved by 
making the organization healthy. The healthiness criterion is as follows: 
 

 

First Health Criterion 

 
      �   Balancing Three Fundamentals of Organization 

 
                   � Customer Needs 

                         � Employees Needs 
                                � Economic needs of the organization  
 

                                                    Second Health Criterion 

                           ����    Feeling of Belongingness 
                                                                     � Mattering  
                                                                             �  Autonomy 
                                                                                 � Multiple relationships 
                                                                                    �  Identification with Culture 
 

                                                                                                                                            

 Third Health Criterion 
                                                                                                                         
Minimizing Entropy     ���� 

                                                                                                Lack of order   
                                                                                              Randomness 
                                                                                Chaos in a system  

                                                                                   Fourth Health Criterion 
                                                            Satisfied Customers   ☺ 

                                      Customers are partners 

               Adding value by receiving value 

Taking responsibility for customer problems  

 

 

Fifth Health Criterion 
    �    Growth and Development 

   �  Development - handle increasingly complex situations  
              �  Organizational diseases  

o Stagnation 

o  Tunnel vision  

 

 



 

Prathibha- October-December 2011                                                                                                     Page 6 of 66 

                                                          Sixth Health Criterion 

 
                                               �     Living in harmony with Environment 
                                                    �     Adapt or Else 
                                                        �  Aggressive approach to Environment 
                                                            �          Insufficient Interaction 

 

 

A Leader can Make Healthy and Joyful Organization by 

 
	 Building  an organization around a vision 

	 Mobilizing  resources 

	 Managing external relations 

	 Reducing entropy 

	 Ensuring value creation 

 

Conclusion: 
The employees need to work happily, creatively and in a healthy atmosphere to create a 
healthy and successful organization which in turn leads to a joyful organization. The leaders 
should play the pivotal role in creating healthy atmosphere in the organization.   

*|* 

 

Tapping with a hammer           Rs.  2 . 00 

Knowing where to tap          Rs. 9998 . 00 

 

Effort is important,  

but knowing where to 

make an effort  

makes all the difference. 
 

** 

Zero defects is a management tool 

aimed at the reduction of defects 

through prevention. 
 



 
Prathibha- October-December 2011                                                                                                    Page 7 of 66 

 

PUBLIC PRIVATE PARTNERSHIP IN INDIAN RAILWAYS  
 

-Dr.P.Mohan Rao 

Associate Professor in Public Administration 

Railway Degree College, Secunderabad 

 

 
Public Private Partnership (PPP) describes a government service or private business venture 
which is funded and operated through a partnership of government and one or more private 
sector companies.  PPP is a mobilization of private capital or specialized knowledge for the 
fulfillment of national tasks. In many cases PPP comes with a partial privatization of public 
tasks. Even if there is multiple forms of the application of PPP for various fields a generally 
recognized definition for PPP had not yet emerged. Meanwhile it is recognized in the 
economic linguistic usage both from the sense and content only if the partners use their 
different strengths. Accordingly pure financing business is not called PPP. PPP is 
collaboration between public and private sectors to pool their resources – capital, skills, state-
of-the-art-technology, experience and man power – to produce and deliver specific public 
goods and services to the governmental agency or bring about some development works as 
agreed. PPP is a policy decision and initiative of the government at any level of promotes 
public interest and public good.  
 
According to Nand Demeja, PPP refers to long-term contractual partnership between the 
public and private sector agencies specifically targeted towards financing, designing, 
implementing and operating infrastructure facilities and service that were traditionally 
provided by the public sector. PPP differs from privatization as it refers to management of 
public services by private operator whereas privatization is outright sale of public service/ 
utility to private sector. Hence Montek Singh Ahluwalia says that instead of viewing PPP as 
public partnerships and private projects they should be viewed as private partnerships and 
public projects. In the collaborative arrangement of PPP the government is accountable for the 
standard of service, quality, price and cost effectiveness of the project or service.  
 
COMPONETS of PPP 
 
PPPs have six components: Political leadership, Public Sector Involvement, Carefully 
Developed Plan, Income Stream Generation, Communications with stakeholders, Selection of 
the Right Partners and Initiatives in infrastructure. In the implementation of PPP policy 
government may adopt any one of the forms of PPP such as Service Contract, Lease, 
Concession, Management Contract, Greenfield Projects and Divestiture.  
 
Eleventh Five Year Plan 
 
The Planning commission estimated that overall the infrastructure investment in India has to 
go up from 4.5 per cent of GDP during 10th plan to 7.5 per cent during the 11th plan. The huge 
investment requirement cannot be met simply from the public sector along. Consequently 
PPPs are being encouraged as a viable alternative to public sector financing in infrastructure. 
  
PPPs in India 
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PPPs in India are increasing. An estimated 500 PPP schemes costing Rs.34,000 crore are 
‘said’ to be in operation in 12 states and three central agencies. The Word Bank data reveals 
that during the one-and-half decade since 1990 as much as $ 51 billion (bn) PP investments 
were made in various projects in India which shows the government’s commitment to the PPP 
model.  
 
PPPs in Infrastructure 
 
Realizing the importance of infrastructure is accelerated development the Government of 
India set up the Rakesh Mohan Committee as far back as in 1995 to recommend infrastructure 
needs of the country and a committee on Infrastructure with Prime Minister as Chairman was 
set up in 2004 with the objectives of installing world class infrastructure and maximizing role 
of PPPs and monitoring progress of key projects. In 2006 another committee was set up to 
make recommendations on infrastructure finance with Deepak Parekh as Chairman. The 
infrastructure committee identified six infrastructure sectors: Highways, Railways, Ports, 
Airports, Telecommunication and Power. Government issued policy statements on these, 
covering parameters like size, structure, policy, opportunity, outlook and potential. 
Government estimated infrastructure development would cost Rs.14.5 lakh crore (320 billion 
$) during 11th plan of which Power sector requires 40 per cent, Railways need Rs.2.2 lakh 
crore for modernization and upgradation, Civil Aviation Rs.40,000 Crore, Ports needs 
Rs.50,000 crore and another Rs.3 lakh crore for Railways. An increase from four to eight per 
cent on infrastructure indicates the government’s commitment to promote PPP in 
infrastructure development.  
 
PPPs in Indian Railways 
 
Railway Budget 2008-09 is a continuation of the process of playing with volume, reducing 
costs, dynamic pricing and cutting down expenditure. The Railways were able to save 
Rs.1000 crore in expenditure. Against a plan size of Rs.37,500 crore for 2008-09 the resource 
generation of over Rs.21000 crore is not a significant amount. Some new thinking is needed 
because of which railways are going for PPP in certain activities. If it goes well it can go for 
other fields also. The non-core areas for private participation could include logistics parks, 
terminals, wagon investment scheme, cleanliness and activities not directly connected with 
train operations.  
 
Operation of container trains and Construction of Private sidings, ICDs and rail side 

warehouses 

 
Indian Railways has awarded licenses for container operations to private sector companies, 
thus, ending the monopoly of Container Corporation of India (CCI) in this area.  
Most of the current parties are likely to use the operations for their internal use but dedicated 
third-party container operation providers might also emerge later to compete directly with 
CCI. These companies are involved in every step of the container business, from booking of 
traffic to aggregating the goods to distributing them at the destination by arranging transport. 
These companies would also pump in 2000 crore to overhaul the terminals and purchase 
wagons.  
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World Class Railway Stations, Passenger amenities and Commercial utilization of land 
 
Metro City Railway Stations like Delhi, Mumbai need to be modernized to provide world – 
class passenger amenities and services to the large multitude of passengers using these 
stations. Indian Railways is planning to do so by attracting private investments in the area by 
allowing the areas around the stations and the air space above platform to be commercially 
developed while operational / passenger – handling areas are separated from such commercial 
areas as in the case of airports. The concessionaire would be expected to construct and 
maintain the operational and passenger areas free of cost, share the revenue earned from the 
real-estate created and hand over the same after the concession period. The pilot project for 
New Delhi station is on the anvil.  
Altogether 19 stations have been identified at the first stage. These are CST Mumbai (Carnac 
Bunder), Pune, Howrah (Kolkata), Lucknow, New Delhi, Anand Vihar and Bijwasan at Delhi, 
Amritsar, Chandigarh, Varanasi, Chennai, Thiruvananthapuram, Secunderabad, Ahmedabad, 
Patna, Bhubaneshwar, Mathura, Bangalore and Bhopal. Development of other stations green 
field passenger terminals would also be taken up in a similar manner.  
Indian Railways has approximately 43,000 hectares of vacant land. These are mostly 
alongside track in longitudinal strips, around railway stations, and in railway colonies 
especially in metro and other important cities/ towns with potential of being used 
commercially to generate revenue as well as capital for modernization and capacity addition. 
An authority, namely, Rail Land Development Authority (RLDA) has been set up under the 
Railway (Amendment) Act 2005 to pursue, inter alia, the main objectives of generating 
revenue, up grading railway assets and providing world-class state-of-the-art.  
 
Parcel Services 
 
Round – trip leasing of parcel vans in important mail/ express trains is already being carried 
out on Indian Railways. 100 parcel vans have already been leased. A more comprehensive 
policy to run express parcel trains has been finalized. Two privately operated parcel trains are 
already in operation.  
 
Catering Services, Budget Hotels and Food Plazas 

 

Indian Railway Catering and Tourism Corporation (IRCTC) has already been mandated to 
develop catering services, budget hotels and foot plazas at major stations through involvement 
of private entrepreneurs. IRCTC intends to take up around a hundred such budget hotel 
projects in the next five years with public private partnership. 20 such concessions have 
already been awarded. The hotel will be set up under the name of Rail Ratna in five cities – 
Chandigarh, Sealdah (West Bengal), Madurai (Tamil Nadu), Vijayawada and Secunderabad 
(Andhra Pradesh) in the first phase. The IRCTC land will be leased out to the hospitality 
sector on behalf of the railways and finalize the bids for 30 years to construct, operate and 
maintain the hotel as per the terms and conditions specified in the bid document.  
IRCTC is also commissioning new Food Plazas in Railway premises with private 
participation. The license period for food plazas is of nine years with a provision of extension 
of three years. Already 40 such Food Plazas have been commissioned. Indian Railway is also 
in the process of carrying out an examination of the scope of need- based ‘base kitchens’ and 
‘launderettes’ with public private partnership to strengthen the infrastructure for on-board 
services.  
Call centres are also being planned under PPP by IRCTC to cater to the need for information 
dissemination to the Railway customers.  
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PPPs – Ensuring Transparency and Accountability 
 
Since PPPs are growing year by year it is crucial to monitor their actual performance. 
Improved governance and enhanced accountability will no doubt yield better results for any 
developmental scheme. Transparency and accountability are intergral parts of a system 
through which an organization moves towards the desired goals. Accountability leads to better 
performance and access to information is essential for accountability. However information is 
of no use unless it helps in correction issue. So the import of norms, including transparency, 
accountability and performance evaluation would make PPP schemes more efficient.  
 
Accountability is owning responsibility for the outcome of decisions. It rests on full 
participation of people, impartiality, independent advice from bureaucrats and providing full 
information to the people. Adherence to rule of law leads to the fullest accountability. In PPP 
projects accountability is limited by lack of mechanisms, opportunity for consultation and 
scrutiny, exclusion of the poor from the purview of contracts and lack of incentives for private 
sector to cater to them. Moreover commercial confidentiality is a real danger for 
accountability in PPPs. 
 
A comparison of the projects which are in the process of being implemented through PPP and 
the size of Indian Railways yields the conclusion that the PPP does not even form a drop in 
the ocean of its operations. On an optimistic note, it also shows that the scope of PPP in 
Indian Railways is immense.  

 
 

**

SMART Way of doing work: 

 

S- Specific 

M-Measurable 

A- Achievable 

R-Realistic 

T- Time Bound 
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METALLURGICAL PROBLEMS ENCOUNTERED IN  

STAINLESS STEEL WELDING 
 

_K.Sukumaran 

Sr.Lecturer/ Metallurgy /STC/SC 
 
Properties of SS for welding 
 

- High Electrical resistance of SS is 6 times that of Carbon steel. 
- Low thermal conductivity of SS is 0.3 times that of Carbon steel.  
- High thermal expansion of SS is 1.5 times that of Carbon steel.  
- Low Melting Point of SS is 0.85 times that of Carbon steel.  

 
Problems encountered in SS welding 
 

‘475’ Embitterment 
- Micro Fissure 
- Sensitation or Carbide precipitation or weld decay or intergranular corrosion. 
- Benefits and Deleterious effects of Ferrite. 
- Knife line attack. 
- Sigma phase and its deleterious effects.  

 
‘475’ Embitterment 

 

The area nearest the weld portion is more affected by the heat (Temperature 4750 C) of 
welding and causes grain growth in the Base metal near the welded portion.  

 
The area for off from the weld portion is less affected by the heat of welding. Due to 

this grain coarsening occurs. As the grain grows larger, brittleness increases i.e., coarse grains 
promotes brittleness, resulting in possible cracking of welds.  

 
The brittleness which will be the most damaging to Ferrite type Stainless steel which 

are relatively ductile i.e, ductility is lost. 
 
REMEDY 
 


 Grain growth already occurred in low chromium or straight chromium stainless 
steel can be reduced by Heat Treatment.  


 To minimize grain growth low heat input should be ensured 1 KJ /mm. 

 By using smaller Dia Electrodes.  

 Selecting minimum or low current. 

 By allowing the weld zone to cool to pre heat temperature after each pass. 

 
SENSITATION 
 
 In the temperature range between 4500 to 9000 C Carbon element present in Stainless 
Steel has high affinity for chromium at high temperature.  Given sufficient time between 4500 
to 900 0 C,  Carbon combines with chromium to precipitate as Chromium Carbide (Cr23C6) at 
the grain boundaries of the Austenite, depleting the neighboring zones of chromium and 
rendering them susceptible to selective corrosion attack at the grain boundaries.   
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REMEDY 
 

I – METHOD 
 

 Alloying elements or stabilizers like Titanium, Columbium or other Rare Earth 
elements are added to Stainless Steel, because these elements have more affinity for Carbon, 
Combining with Carbon they form their own carbides like Titanium Carbide and thus leaving 
chromium free to perform its function of Corrosion Resistance.  
 
II – METHOD 
 

 By controlling the amount of Carbon in Stainless Steel, this problem can be avoided.  
 Commercial grades of Stainless Steel with 0.03% Carbon and in special cases with 
Carbon content as low as 0.02% can be used.  
 Another additional advantage of having extra low carbon grades of stainless steel is 
high impact properties.  
 
III – METHOD 
 
 Solution Annealing at 10400C for 2 hours and spraying with water.  
 
MICRO FISSURE 
 
 Micro cracks are likely to occur in welds with fully Austenitic micro structure. These 
micro cracks are caused by the precipitation of low melting impurities like Phosphorous, 
Silicon, Sulphur and Oxygen in weld metal in the form of a film at grain boundaries of 
Austenite phase during solidification.  
 
 The film formed weakens the binding force between the grain boundaries to such an 
extent that the weld can crack due to the shrinkage stresses caused by the cooling of weld.  
 

REMEDY 
 

 If Ferrite is available at the grain boundaries large portion of these impurities will 
collect within the Ferrite phase and reduces the risk of micro fissuring. 
 
Benefits and Deleterious effects of Ferrite 

a) ROLE OF DELTA FERRITE IN AVOIDING MICRO CRACKS 
100% Austenite micro structure will lead to micro cracks as discussed earlier.  
More over during welding and subsequent solidification, a small percent of Ferrite 
will form. 
When chrome – nickel stainless steel weld metal cools, during solidification Ferrite 
will result.  
This Ferrite occurs in a continuous net work at the grain boundaries of the Austenite 
phase in micro structure. This Ferrite helps to avoid occurrence of micro cracks in 
weld metal.  
For avoiding the micro cracks sufficient Ferrite should be available (3-10%) or 3-10 
Ferrite number. 
Ferrite number can be obtained by knowing the composition of weld. 
Plotting Nickel equivalent Vs Chromium equivalent in Schaffer or Delong diagram 
Ferrite percent can be obtained.  
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Latest version of the diagram by Welding Research Council gives Ferrite content in 
terms of Ferrite number.  
Since these determinations are time consuming, instant magnetic responsive 
instrument like FERRITOMETER are available to find out the presence of Ferrite. 
 

b) DELETERIOUS EFFECTS OF FERRITE / SIGMA PHASE FORMATION. 
 
Corrosion Resistance of Stainless Steel decreases steeply when Ferrite exceeds 8 – 
10% or Ferrite No. 8-10. At higher levels of Ferrite, Ferrite is distributed in the form 
of continuous net work at the Austenite grain boundaries.  
 
Chromium and Molybdenum content in Ferrite phase is about 30% higher thus 
depleting the zone around the enriched ferrite.  
 
Hence selective corrosion increases in depleted zone. Also the sigma phase effects 
ductility and toughness.  
 
Exposure of weld metal to high temperature in the range 550 – 9500C tends to 
transform the Ferrite to Brittle sigma phase.  

 

REMEDY 
 

1. By Controlling the heat input and avoiding longer time heating or cooling at the 
temperature range of 5500 to 9500 C this problem can be avoided.  

2. Increasing Nickel content in SS. 
3. By Heating above 12300C, sigma will convert into Austenite phase. 

 
KNIFE LINE ATTACK 
 

Stabilized stainless steel with Titanium, Columbium are not entirely immune to 
special type of corrosion called Knife Line attack. Narrow bands on either side of weld called 
HAZ are sensitized by heating and cooling.  

 
The bands become susceptible to inter granular corrosion under severe corrosive 

conditions. If the weld is reheated to a temperature range of 5500 to 7500 C between this 
range, a preferential precipitation of Chromium carbide takes place.  
 

REMEDY 
 


 Reheat the weld to above 8750 C. This heating will lessen this problem.  

 However this problem does not exist in Ferritic Stainless steel welds.  

 SS with higher content of Nickel.  

 Electrodes and Filler rod also to be of stabilized grade. 

 Use of rare earth metals in Stainless Steel. 

 
SELECTION OF ELECTRODE FOR STAINLESS STEEL 
Generally Rutile-coated Electrodes with suffix 16 are used for welding of Stainless Steel. 
 
Advantages of Rutile – type Electrode 

• Low cost 

• Can be used on DC or AC 
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• Less rigorous redrying 

• Low carbon pick up in weld metal 

• Wide range of currents can be employed. 

• Pleasing operating characteristics 

• Smooth Arc 

• Easy deslagging 
 
PRECAUTIONS TO BE TAKEN IN STAINLESS STEEL WELDING 
 


 Electrodes to be used within 2 hours of drying. 

 Welding groove and surrounding surface area, cleaning is necessary prior to welding 

to avoid Corrosion and hot cracking. 

 Arc length should be kept short to avoid alloy elements loss and Nitrogen pickup 

through arc. 

 Weaving should be limited to 2 – 2.5 times the electrode core wire diameter. 

 For flat welding electrode angle of 150 should be maintained.  

 High current should be avoided. 

 Weldment should not be exposed to high heats since stainless steel has high co-

efficient expansion. Distortion and warping problems are also high.  

 Rapid cooling rate helps in  

o Avoiding carbide precipitation.  
o Retention of Ferritic to avoid micro cracks 
o Avoiding formation of sigma phase 


 Distortion can be avoided by following 
o Step back weld technique 
o With good Fit-up. 
o By tack welding the members closely 
o Skip weld Technique. 
o Back weld, weld Technique. 


 Slag and spatter should be thoroughly removed from the welds. 

 Do not use grinding wheels used previously for mild steel. 

 Do not weld if interpass temperature is more than 1500C. 

 Do not walk on Stainless steel plates. 

 Do not use mild steel shelves for storing stainless steel products/ raw material. 

 Do not use steel ropes for lifting stainless steel plates. 

 Use only stainless steel wire brushes for cleaning.  

PICKLING AND PASSIVATION 
 
Heat tints weakens protective film beneath. To rebuild chromium oxide and to remove 
coloured oxides formed during welding pickling followed by Passivation is done. 
 
Pickling agents / paste   -    52% HNO3, 65% HF, Water 
For Ferritic stainless steel grades -    52% HNO3, 65% Hcl 
 
Passivation Agents 
20 – 60% HNO3 @ 20 – 400 C for 50-60 minutes or @ 60-900 C for 15-30 minutes.  
Electro polishing methods are best to remove Heat tints (oxide coat). 

 

** 
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LEARNING NEVER ENDS 
- John Dewey. 

 
“Education is the uninterrupted flow of wisdom which can be absorbed at 

any point of time in your life” 
 

Live your Life. From the word go! 

 
Between the age 0-6  

‘One can learn the Basic education for social living for the whole life’ 
 

Between the age 7-16  
‘One has to learn Basic academic education for useful 

living in the society’. 
 

Between the age 17 -26  
‘One should learn to be a part of the Society for mutual 

well being.’ 
 

Between the age 27- 36  
‘One should share his education to the recipients in the 

different field of relations’. 
 

Between the age 37- 46  
‘One has to revise his learning with the changes occurred 

in and around him’. 
 

Between the age 47 - 56  
‘One has to practice what he has revised the last decade.’ 

 

Between the age 57 - 60  

At the end of this decade one has to prepare the balance 

sheet of use-full or use-less learning and must be in a position to give his successor an advice on the 

day of his retirement. 

 

   For this, one has to ‘learn- relieve- again learn and then again 

relieve’, this cycle of learning and relieving gets the 

expansion of one’s own character. Training Centers full fill this 

aspect, when the apprenticeship starts at 

the Trainings where the wisdom of the bookish knowledge is put into practical application. Here the 

thinking expands and some 

thing hided before gets revealed. 

To sum up, 

”Education is not preparation for life; education is life itself. “ 

 

- Collected By – Smt. P.V.V.L.Katyayani Devi 
Sr. clerk/STC/SC 
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INCENTIVE SYSTEMS   IN   RAILWAY WORKSHOPS 

 

- A. Mallikarjuna Rao 

          Sr.Lecturer/Safety&Stores/STC/SC 

 
Introduction 

 
Improving productivity means ensuring better utilization of  

 Man power 

 Machinery and Plants 

 Covered Area 

 Piece work bonus systems were in existence in certain workshops like Jamalpur, 

Kancharapara and Perambur prior to Independence.  

 The Railway board took decision in 1949 to introduce some form of incentive scheme 

in Railway workshops to afford direct financial incentive to workers who exceed a 

minimum level of performance. 

 The first formal incentive scheme was introduced in Chittaranjan Locomotive Works 

in December 1954. 

 Time was the basis of this scheme and the time standards used were pre-dertermined 

after systematic work measurement. 

 The scheme was considerable success and it was extended to Integral Coach factory in 

1960 

 Review of productivity in Railway repair workshops relvealed low standards of 

effeciency which could best be improved by the introduction of incentive scheme 

which would be better control of activity, more systematic flow of work and more 

effort by individual worker. 

 This scheme is also known as “System of Payment by Results”. 

  

Salient Features of Chittaranjan Pattern of Incentive Scheme: 

 

 Under the incentive bonus scheme, the basic wages are guaranteed to all the works. 

 Time is yardstick for measuring work.  The various operations in the workshops are 

subjected to time study measurement. 

 The allowed time are so fixed that the workman of normal ability may earn 33-1/3% 

bonus over and above his basic wages in respect of period spent on piece-work jobs. 
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 This allowed time includes all allowances such as fatigue, general handling, and 

guaging and production bonus allowance. 

 The scheme is based on the concept that an average worker while working under non-

incentive conditions is assumed to be working at a rating of 60 units. 

 The same worker while working under incentive conditions would be expected to 

improve his ratings to 80 units i.e., 33-1/3%more. 

 It is expected that an average worker would complete an operation in ¾ of the allowed 

time. 

 The time saved/lost on the time allowed in each operation is calculated separately for 

each worker and the gain or loss can not be carried over to the next month. 

 The ceiling limit of profit is fixed at 50% of the time taken in each of the operation.  

The incentive workers are classified as Direct, Essentially Indirect and Indirect 

Workers. 

 Incentive bonus is payable in quantities which confirm to standards. 

 Material Scrap, the reject of the out turn will also be taken into account up to the 

percentage of work done. 

 When large profits on profit are made consistently the reasons to be investigated. 

 Where losses are made consistently the reasons to be investigated. 

 Incentive bonus for essentially indirect workers and supervisors will be paid at 80% of 

the average percentage of profit. 

 Shop supervisors are directly responsible for idle time arising out of lack of work and 

lack of tools. 

 Incentive bonus for service shops is worked out as per essentially indirect worker. 

 No overtime is permitted for the workers on the incentive system. 

 Apprentices are not eligible for participating in the incentive bonus scheme. 

 

Time Study 

 The system of envisages fixation of time standards for each operation through time 

study which is a technique for determining as accurately as possible from a limited 

number observations, the time necessary to carry out on given activity at a defined 

standard of performance. 

 While carrying time study the actual time of each element is normalised depending 

upon the rating performed by the worker. 
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Rating 

 Rating is the assessment of the skill and effort involved in each element and every 

element should be rated individually.  The principle of rating is that an average worker 

when working at such an effort that he is just earning to the basic pay i.e., working at 

non incentive conditions is said to be working at a 60 rating. 

 This can be interpreted as saying that he is producing 60 units per hour.  The same 

average worker when working under incentive conditions works at a speed and with 

such effort as to earn 33-1/3 % more i.e., at an 80 rating and said to be producing 80 

units of work per hour. 

 

Additional Allowances 

 The allowances added to the normalised operational time on a cumulative basis. 

 General handling and contingencies    12 ½ % 

 Gauging on machining 5% 

 Fatigue 12 ½ to 25% 

 Production bonus 33 1/3 % 

  

Normalising 

 On completion of the time study, the actual times of all elements in the work cycle 

should be converted to time at 80 rating. 

 Normalising Time= Actual time x Observed rating 

                                              80 i.e., incentive rating 

Allowed Time 

 It is the total of normalised time plus all allowances 

 Extra Time: Extra time over the allowed time can be allowed due to: 

 Excess machining work required on castings, forging basis 

 Hard material 

 Defects in the machine for which the worker is not responsible 

 Change in the batch quantity against a work order. 

 Production documents: 
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 Job cards/squad cards are the basic documents on the basis of which incentive 

bonus is calculated.  The job/squad cards are punched ‘ON’ and ‘OFF’ with 

the aid of time recording clocks. 

 Outturn: 

 The results of incentive working will be determined on the total quantity 

‘Passed’ in respect of each operation as recorded on the job card.  The 

inspection is responsible for quantity and quality and should not under the 

influence of any those participating in the incentive bonus scheme. 

 

Group Incentive Scheme 

 The new scheme namely Group Incentive Scheme has been introduced in Tirupati, 

Rayanapadu Workshops of this railway during the year 2000. 

 In this scheme main group is formed from main production shop of the plant.  A 

standard production unit (SPU) will be defined for each incentive production group. 

 Support shops incentive group formed from various shops in the plant which directly 

support the activities of shops included under incentive production groups.   

 The output performance from shops included under support shops can not be 

quantified in measurable terms. 

 Support departments incentive group formed from different departments under plant 

management who directly but essentially support the production activities in the 

shops. 

 The output performance can not be quantified in physical units. 

 

Salient Features of the Group Incentive Scheme 

 Management approved annual production plan for each incentive production group is 

defined before each financial year. 

 For each despatchable product from the group the applicable SPU of product is 

defined by the IED. 

 The manpower strength including LR of 12.5%for each production group is required 

to achieve annual production plan. 

 Idle hours may be counted only when the power failure at a stretch for a period of 60 

minutes. 

 This scheme also does not permit plus cards on any account. 

 Group attendance factor affects the group incentive. 
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 Excessive detention to the coaches in the plant, affect the incentive. 

 Defects reported by the customer depots will affect the group incentive. 

 While deciding the outage 70% weightage is given to the individual shop and 30% 

weightage is given to overall outage. 

 Rework reduce the group incentive. Minimum bonus earning should be 20%. 

 Maximum ceiling on bonus earning is 50%. 

Comparison Of The Two Schemes 
 

The CLW Pattern Group Incentive Scheme 

Introduced in CLW 1958 further extended to 
ICF and other workshops. 

Introduced in Wheel and Axle Plant, 
Railway Coach Factory, Tirupathi, 
Rayanapadu and Mancheshwar 
Workshops. 

It is individual based incentive scheme. It is group based incentive scheme. 

Minimum bonus earning is at 33 1/3 %. Minimum bonus earning at 20%. 

Maximum permissible bonus limit 50%. Maximum permissible bonus limit 50%. 

Idle time can be booked on account of lack 
of tools, machine breakdown, non 
availability of raw materials. 

Idle time can be booked only on account 
of power failure that too for more than 
one hour. 

Once the outturn is dispatched from the shop 
there is no provision for deduction of 
incentive for the bad workmanship. 

Quality linkage factors are taken into 
consideration and they effect the 
outturn. 

Group attendance will not affect the 
incentive of individual. 

Group attendance will affect the 
individual incentive. 

Individual shop outturn is taken for bonus 
calculation. 

70% of individual shop and 30% of the 
overall outturn is taken for bonus 
calculation. 

Additional no. of days stay of the coaches 
will not affect the bonus. 

Coaches detained in the shops for more 
than 60 days effect the bonus. 

There are no equalising factor for each type 
of work. 

All types of coaches are converted into 
standard sleeper coaches. 

No. of men work on the production control 
organisation ranges up to 200. 

Only 4 to 5 men are required in the 
Industrial Engineering department. 

No. of production documents need to be 
maintained. 

No. of production documents are very 
less. 

Calculation of bonus is cumbersome. Calculation of bonus is very easy. 

* . *
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MOTIVATION 

- M.Srinivasa Prasad 

Sr.Instructor/C&W/STC/SC 
Introduction: 

 

• Productivity of any organization (or) department (or) work unit depends upon the 
people who work in that unit. 

• Given the same input, people can produce more if they work more thus increasing the 
productivity of the organization, department (or) work unit. 

• “How to make people work more (or) work better? Is an issue that requires an 
understanding of what motivates people to work better? ” 

• Similarly it may be possible to get people to work more (or) work better in higher 
proportions with marginal increases in some inputs. 

• This requires an understanding of “motivation” which you will learn with the help of a 
few activities.  

 

Definitions of Motivations: 

 

Motivation is the means (or) inducements which inspire (or) impel a person to intensify his 
willingness to use his capabilities and potentialities for achieving goals of the organization in 
which he works. 
 
It is a psychological act which attracts the workers to do more work and instigates, if the 
workers are instigated, they will try to do more than the standard work and earn more for 
themselves which increases the living standards. 
 
“Motivation is a general inspiration process which gets the members of the team to do their 
task effectively, to give their loyalty to the group, to carry out properly the tasks they have 
accepted and generally to play an effective part in the job that the group has undertaken”. 
 
There is a basic difference between the “capability to work” and “ desire to work ” in which 
motivation is inherent factor. 
 
Motive is an idea (or) emotion which prompts an individual to take a certain course of action.  
Motive influences the behaviour of an individual. 
 

Internal Motives 

 

• Internal motives motivate people internally.   
• Internal motivation starts from the ego needs of an individual. 

 
Examples Of Internal Motives: 
 


 The need to get the job of one’s choice. 

 The illusion of self determination and freedom. 

 A sense of accomplishment in doing a job well. 

 Human motives can be organised in the form of a pyramid, as per  
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Maslow’s Hierarchy Of Human Needs 

• Self actualization needs 

• Power, prestige and other higher social needs also called ego needs 

• Love and belongings  

• Safety and security needs 

• Physiological needs and other basic needs 

• Most of the working people in our country normally have their lower order needs.  
(Physiological, security and belongingness). 

• Their behavior is mostly directed by the fourth order (power, prestige, status etc) 
needs.  These are called ego needs. 

 
External motivation is stimulated by pay incentives praise or punishment. 
 

Positive And Negative Motivation 
 
Positive motivation adds to an individual’s existing set of satisfactions. 
Ex: a better and more responsible job, higher wages etc. 
 
Negative motivation influences the behavior of an individual through a threatened loss. 
Ex: fear of losing one’s present job, reduced wages etc.  
 
Factors Leading Primarily Towards Motivation 
 

• Achievement :  a concern for excellence, and problem solving. 
• Affiliation :  a concern to establishing and affectionate relations with others. 
• Power  : a desire to influence others. 
• Extension : a desire to be helpful to others. 
• Aggression : a need to dominate others and to demonstrate one’s own 

strength. 
• Independence : a desire to do things individually. 
• Security : a need to be secure about one’s own living. 
• Activity : a desire to be constantly doing things. 
• Recognition : a need to be recognized for one’s accomplishment. 

  
And there are many more like, advancement, growth, authority and work itself etc. 
 

MOTIVATIONAL TECHNIQUES 
� Praise the workers and give them credit for all good work done by them. 
� Take a sincere interest in sub-ordinates as individual persons. 
� Promote healthy competition among individual employees. 
� Delegate a substantial amount of responsibility to the sub-ordinates. 
� Fix fair wages, monetary incentives and group incentives. 
� Formulate a suitable suggestion system. 
� If possible permit the employee’s participation in management matters. 
� Provide opportunities for growth and promotion. 
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� Promote good and satisfying inter personal relationships at work and outside. 
� Job rotation. 
� Promote good working conditions like illumination, ventilation, air conditioning, noise 

free, pollution free etc. 
� Formulate fair, clear, firm and consistent management policies. 

 
The proper proportioning of these motivational techniques is the “mark” of skillful 

engineer. 
 

ACTIVITY 1   -   MOTIVATION: 

 

• Fill up the blanks with suitable MOTIVES given below 

• (Aggression, Security, Activity, Independence, Extension, Affiliation, Achievement, 
Power) 

• Mr. M involves himself in very few activities. Whatever he does, he does it 
exceedingly well. He is always the first to arrive at the office. As a school boy also he 
always strived to be first. (Motive is ___________________________). 

• Mr. N likes friends. Whenever he has time he likes to visit friends. In the office he has 
a group of people round him during lunch hours and tea breaks. It is rare to see him 
alone while coming to or leaving the office. He is always with someone. (Motive is 
____________________________________). 

• Mr. O is a fighter. There is hardly any one I the office who has not been hurt by his 
comments. Sometimes in the villages he has visited, he has been involved in physical 
fights. (Motive is__________________________________). 

• Recently Mr. P is very depressed. His productivity is coming down. He is always 
worried about the future of his children. He is 35 years old with three children. He is 
looking for a permanent job. (Motive is___________________________). 

• Mr. Q loves music. He works in a family planning organization. He brings his 
transistor radio to the office to listen to music during leisure hours and breaks. He has 
been insisting that the best way to disseminate family planning education is through 
audio-visual aids and particularly through movies. He has recently organized a series 
of dance programs in his family planning campaigns. He is a very active person. He is 
doing something or the other all the time. In the office he never relaxes. (Motive 
is___________________). 

• Mr. R is considered a leader in the village where he lives. He is there to help any 
family in trouble. People keep consulting him. He also takes the needy to hospital, 
reads and writes letters for them, discusses political affairs and so on. He is also 
considered a leader in the organization. He does more than what his job demands. 
(Motive is_________________________). 

• Mr. S is argumentative. His standard response to any direction by his boss’ is “What is 
the use of this?” or “Can you give me more information?”  He likes to explore and 
discover many things before he does anything. His superiors are getting fed up with 
him because he tries to act like their boss. (Motive is________________________). 

• Mr. T likes to argue. But he is willing to listen. In meetings he puts forth his points 
clearly. His points are considered most influential and he has a knack of getting others 
do whatever he wants them to. (Motive is________________).  
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ACTIVITY 2 -       MOTIVATION 
 

A number of activities are presented below. You may like some of these and you may not 
like others. Please go through each item and mark those activities in which you like to be 
involved. 

1. Setting difficult goals for myself 

2. competing with other colleagues for better performance 

3. Doing something difficult to prove that I can do it 

4. Doing things that would help me stand out uniquely 

5. Taking up things with determination and working towards accomplishing them 

6. Meeting a lot of people 

7. Joining a social club or group 

8. Inviting people home for tea parties and get-togethers 

9. Having a lot of friends 

10. Attending parties and social activities 

11. Getting what I deserve even if I have to fight for it 

12. Doing something that might provoke criticism 

13. Arguing with a supervisor or subordinate 

14. Teasing someone who is conceited 

15. Annoying people I don’t like 

16. Helping someone in trouble even if I have to go out of my way 

17. Taking personal care of workers and their problems 

18. Fighting for national goals 

19. Sacrificing things for the sake of others 

20. Consoling someone who is disturbed 

21. Doing tasks my supervisor ask me to do 

22. Pleasing my supervisors 

23. Observing the rules and regulations outlined for me very strictly 

24. Checking things with superiors before I make decisions 

25. Consulting people for most of the decisions 

26. Having workers who do whatever I ask them to do 

27. Getting people to accept my point of view 

28. Framing rules and regulations 

29. Demonstrating my knowledge and sharing it with others 

30. Controlling workers through various techniques 

31. Interpretation of your response to this self test can be analyzed.  
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MOTIVE PROFILE 

 

VERY HIGH 5 - - - - - - 

HIGH 4 - - - - - - 

MODERATE 3 - - - - - - 

LOW 2 - - - - - - 

VERY LOW 1 - - - - - - 

   
Achievement 
(1 – 5) 

Affiliation 
( 6- 10 ) 

Aggression 
(11 – 15) 

Extension 
(16 – 20) 

Dependence 
(21-25) 

Control 
(26-30) 

 
 
ANALYSIS 
 

• High scores on achievement and extension are desirable for your own effectiveness 
and the good of your organization. 

• A high score on extension is welcome thing. 

• A moderate degree of affiliation may be good but too much of it may indicate your 
tendency to value relationship more than tasks (or) work. 

• A high dependency need (or) control need may be indicate of your preference for 
rules, regulations and control.  These can have both positive and negative effects.  You 
may reflect on this. 

• The test is meant only to give you a feel of how different motives operates. 

** 

 
 
 
 
 

POWER OF WRITING 
 

A DROP OF INK  

CAN MAKE  

MILLION THINK 
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ELECTRO-PNEUMATIC BRAKE SYSTEM (HHPDEMU) 

 

- K.Nagarathnam 

Sr. Lecturer/Mechanical/STC/SC 
 
Introduction: 

 

Electro-Pneumatic brake system basically consists of two assemblies. 

1) Electro-Pneumatic brake  controller, installed in driver cabin. 

2) Electro-Pneumatic brake  uint fitted on every coach. 

Electro-Pneumatic brake controller in conjuction with Electro-. Pneumatic brake uint 

constitute an air brake in which two brake systems Electrically controlled air brake system 

and Pneumatically controlled air brake system are combined and work independently of each 

other. The complete range of handle movement has been divided into five distinct positions of 

brake controller. 

1) Release and running 

2) Full E.P 

3) Lap 

4) Auto 

5) Emergency. 

Electro-Pneumatic brake controller consists of 

1) Electro-Pneumatic feed back unit with fixed and moving contact    sub 

    assembly and self lapping mechanism. 

2) Auto valve unit with Equalizing charging valve, Equalizing exhaust   

    valve, Emergency valve and Isolating valve. 

3)  Equalizing discharge valve. 

4) Pressure reducing valve. 

5) Feedback cylinder isolating valve. 

6) M.R. Isolating  valve. 

7)  Hand operated isolating valve with drum type contacts.    

 

PRINCIPLE OF WORKING: 

RELEASE AND RUN POSITION: 

 

Both holding and application coils are in de-energized condition. Holding valve is in open 

condition. So brake cylinder exhaust port is in open condition.  
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Application valve is in closed condition. So M.R. pressure will not enter into limiting valve.  

The charging of the auxiliary reservoir takes place through the triple valve in release position. 

Compressed air flows from the brake pipe enters into the triple valve bottom chamber and 

pushes the piston (in the direction of arrow).  

 

The piston is urged to left and open the passage from L to R, and charges both the top 

chamber of the triple valve piston, auxiliary reservoir and stabilizing bulb simultaneously. 

And attains equilibrium pressure in both sides of the triple valve piston, and ensures brake 

cylinder passage connected to exhaust. 

   

RUN AND RELEASE IN EP BRAKE UNIT 

 

FULL E.P. APPLICATION 

 

When brake controller handle moved to application, Holding and application coils get supply 

in E.P. unit.  

When holding coil gets supply holding valve closes the exhaust port of brake cylinder. When 

application coil gets supply application valve opens and allow M.R. Pressure to brake 

cylinder through limiting valve, check valve, additional limiting valve and safety valve.  

 

Limiting valve reduces 6-7 kg/cm2. Additional limiting valve reduces 3.5 kg/cm2 to 1.5 

kg/cm2 for Motor car and 1.8 kg/cm2 for Trailing car. safety valve will blow at 2 kg/cm2 if 

additional limiting valve fails. 
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FULL E.P. APPLICATION IN E.P. BRAKE UNIT 

 

LAP POSITION  DURING E.P. APPLICATION 

 

In lap position holding valve, application valve will be in closed condition. In triple 

valve BC exhaust port will be closed. AR to brake cylinder path also closed. The applied BC 

pressure will maintain. 

 

AUTO APPLICATION  POSITION. 

 

In brake application B.P. is destroyed by  moving brake controller handle to auto position and 

at the same time in E.P. unit the B.P. will  reduce in bottom chamber of triple valve. But in 

the top chamber 5 kg/cm2 will be maintained by Auxiliary reservoir. Due  to the difference of 

pressure the diaphragm  will move right side and is opened Auxiliary reservoir to brake 

cylinder path . Hence  Auxiliary reservoir pressure will enter to brake cylinder through 

additional limiting valve. 

In auto brake application steps can be achieved by taking the brake controller handle to auto 

position and destroying the B. P. pressure in a controlled manner and bringing the handle 

back to lap position thus gradual auto application. The release of air brake is not possible 

instead it is direct release. 
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AUTO APPLICATION  POSITION IN E. P. UNIT. 

 

EMERGENCY APPLICATION  POSITION 

When brake controller handle moved to emergency position the B.P. is rapidly and 

directly exhausted through the emergency brake valve. This reduction of B.P. will in turn 

causes movement of the piston in all the triple valve units in entire formation, causing 

auxiliary reservoir  pressure connecting to brake cylinder. 

 In addition the E.P. brake is operated which ensures rapid raise in brake cylinder 

pressure.  

 

 

EMERGENCY APPLICATION  POSITION IN E.P.UNIT. 

*.* 
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COMPUTER CONTROLLED BRAKE SYSTEM  
 

-G.Md.Shavali 

Sr.Lecturer/Electrical/STC/SC 
 

INTRODUCTION 

 
The computer controlled brake (CCB) equipment is a complete microprocessor controlled Air 
Brake system used in WDG4,WDP4 and also in WDG3A(RB) locomotives. In this, all logic 
is computer controlled in normal as well as during emergency application. In case of 
emergency application, direct pneumatic control can work in parallel with computer control. 
  
Computer controlled Brake (CCB) equipment is compatible with conventional brake systems 
in basic function and operation. Handle position, locomotive set up, pressure development 
and flow rate remain the same. The change occurs only in the control system and the type of 
equipment used. It has an additional facility to diagnose problems by giving error codes on 
it’s display and also has the self-testing feature in co ordination with Main computer (EM 
2000). 
 
MAIN COMPONENTS 
 

1. BRAKE VALVE CONTROLLER. 
2. COMPUTER RELAY UNIT. 
3. PNUEMATIC CONTROL UNIT. 
4. VOLTAGE CONDITIONING  UNIT 
5. EQUALIZING RESERVIOR (ER) 
6. KE BACK UP DISTRIBUTOR VALVE. 

 
BRAKE VALVE CONTROLLER 
 

      
 
Brake Valve Controller: There are two Brake Valve Controllers in the cab.  
The brake valve controller includes 

1. Automatic brake control handle  
2. Direct (independent) brake control handle with Bail off and  
3. Selector switch (or) Air brake lead / trail set up switch .  
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Automatic brake control handle is applied for train and loco brake, it has five detented 
positions:  

1. Release (Rel-press and hold position) 
2. Running (Run – Detended) 
3. Minimum (Min - Detended) 
4. Full Service(FS - Detended) 
5. Emergency (EMER - Detended).  

There is also non detented service zone between FS and Min. This valve is a  self 
lapping at any point in the application zone between Min and FS. During charging a train or 
releasing an automatic brake application the position of Automatic brake handle is in 
RELEASE or RUN position. 
Direct Brake control handle:  It has following positions 
a.   Release    
b.   Full(Application)   
c.   Bail off: When an automatic brake is applied, lifting the bail off ring which is provided in 
the independent brake valve handle in any position will release loco brakes. Independent 
brake handle bail – off ring is spring loaded and by lifting it, the bail of function is activated. 
 Selector switch (or) Air brake lead / trail set up switch: 
 

The lead / trail air brake setup switch is located on the brake valve controller next to 
independent brake handle.  This switch has the following 4 positions. 
Lead: Used when locomotive is in leading or controlling unit in consist.  Air brake system 
responds           to air brake handle movements when trail/ lead setup switch is in this position. 
Trail: Used with locomotive in trailing position and on non-working control stand of leading 
loco. 
Test: Used during brake pipe leakage testing and attaching and detaching the formation. 
HLPR: Used when working as a banker unit or when moving a live loco  unmanned. 
 

COMPUTER RELAY UNIT 
 

    
Computer Relay Unit (CRU): Computer Relay unit receives the operating signal in terms of 
frequency through fiber optic cable. The computer relay unit consists of  

1. Microcomputer (dedicated to Brake system), 
2. Brake Control Logic   
3. COR (cut out relay). 
 

Microcomputer: It is used for control of brake system and interfaces with EM-2000 (Main 
computer) and displays information to the display screen of EM-2000. For this, it receives 
operator’s command from BVCs and feedback information from various circuits through 
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transducers. Accordingly it gives command to various pneumatic and electro pneumatic 
valves for their charging and venting operation to actuate the pressure at various circuits for 
application and release of brakes during normal and emergency application. 
PNUEMATIC CONTROL UNIT 

  

  
 
The Pneumatic Control Unit (PCU) is a panel comprising of transducers, electro pneumatic 
valves that delivers air from MR to Train lined Brake Pipe, Locomotive Brake Cylinder and 
Train lined Brake Cylinder Equalizing Pipe as controlled by the micro computer. The PCU 
has electro pneumatic pressure control circuits which charges the requisite Brake pipe lines, 
Brake cylinders and Brake equalizing lines as well as exhaust the pressures of the lines as per 
the requirements of Braking system.    
 

Equalizing Reservoir (ER):  
 
For Automatic Brake application, control of brake pipe pressure is accomplished by control of 
Equalizing Reservoir (ER) pressure. In CCB system two distinct control circuits are utilized 
for apply or release of automatic brake. i.e Brake pipe control circuit increases or decreases 
BP pressure according to the pressure commanded by ER control. Brake Cylinder control 
circuit controls the increase or decrease of Brake Cylinder pressure commanded by #16 
control from the micro computer to the PCU. 
 
VOLTAGE CONDITIONING UNIT 
 

          
 
The voltage conditioning unit (VCU) provides an isolated power source for operation of CCB 
equipment. It operates with the Locomotive battery system and generates a 24 Volts DC 
supply for micro computer and electro pneumatic valves of PCU. 
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KE BACK UP DISTRIBUTOR VALVE 

 

 
 

Back up KE Valve (Distributor Valve): The KE valve provides pneumatic back up function 
to allow basic Air Brake function in the event of failure of the microprocessor control or 
separation of the locomotive. When the locomotive is in the back up mode using the KE 
valve, operation of the locomotive is possible only in the trail position. 
The basic valve in itself already unites the assemblies’ permanent functions: 
a) Converting a pressure reduction in the brake pipe into a corresponding pre control or brake 
cylinder pressure. 
b) Accelerating the reduction of the brake pipe pressure at the start of the brake application. 
 

WORKING OF COMPUTER CONTROLLED BRAKE SYSTEM:     

BRAKE PIPE CONTROL SYSTEM: 

According to the automatic brake control handle position, signals goes to fiber optic receiver 
(FOR), then to the air brake micro computer. Micro Computer send these signals to Analog 
converter. Transducers are used to sense pressure at various circuits, in terms of electrical 
signal and to provide feedback information to Micro computer for operating electro 
pneumatic valves. Like mechanically controlled pneumatic valves, solenoid valves are used 
for charging and venting of air in pneumatic circuits for application & release of brakes.  
 
The Analog converter operates electro pneumatic valves provided in PCU and from the 
magnet valves piloting air pressure goes to another main magnet valve (MVER) which is 
controlled by CCB computer.  The out put air pressure of the main magnetic valve i.e. 
Equalizing reservoir, which acts as a piloting pressure for the BP relay valve.  BP relay valve 
is a self lapping pressure maintaining pneumatic valves which maintains the BP pressure to 
the level of ER against train brake leakage conditions. 

 

There are transducers provided in the ER pipes and BP pipes to send feed back signals to the 
micro computer regarding the pressures available in the respective  pipe lines.  Micro 
Computer will take corrective action to maintain the required pressures.  
 
 AUTOMATIC BRAKE SYSTEM: 
 

As with conventional brake systems, the CCB system controls the locomotive and train brakes 
through control of the train line brake pipe pressure.  Control of BP pressures permits the 
development of brake cylinder pressure on both locomotive and train.  Control BP pressure is 
accomplished by control of a smaller volume of equalizing reservoir (ER).  ER pressure is 
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reduced to apply brakes and increased to release brakes.  Brake cylinder pressure develops at 
a controlled rate according to the brake pipe pressure reduction.   

 
The CCB system utilizes two distinct control circuits to apply and release an automatic brake 
i.e., BP  control circuit increases or decreases the BP pressure according to the pressure 
commanded by ER control.  BC control circuit controls the increase or decrease of brake 
cylinder pressure commanded by BC control pipe pressure set by micro computer depending 
on the increase or decrease  of the BP pressure, due to operation of automatic brake control 
handle. Micro computer also commands  BCEP pressures for the application of brakes in the 
trailing Locos. 

INDEPENDENT BRAKE SYSTEM: 

 
 The independent brake when operated with a forward motion of direct brake control 
handle develops brake cylinder pressure on the locomotive only.  Pressure is developed much 
faster than the automatic application.  At the same time brake cylinder equalizing pressure 
also develops to regulate the trailing loco brakes.   

 
The CCB system utilizes two distinct control circuits to apply and release an Independent 

brake i.e., BC  control circuit of Leading loco and BCEP pressures for the application of 
brakes in the  trailing Locos. There are transducers provided in the BC pipes and BCEP pipes 
to send feed back signals to the micro computer regarding the pressures available  in the 
respective  pipe lines.  Micro Computer  takes corrective action to maintain the required 
pressures in the BC pipes and BCEP pipes. 

 
TRAIL UNIT LOCO BRAKE OPERATION: The increase of BCEP at the trail unit is 
sensed by the brake cylinder equalizing pipe transducer located in the brake cylinder 
equalizing valve.  This signal is feed  to the CCB computer of the trailing unit.  The Micro 
computer calculates the pressure required in the brake cylinders based on pressures sensed by 
the BCEP transducer.   

LOSS OF POWER SUPPLY TO CCB COMPUTER: 

 
LEAD/TRAIL UNIT: With no voltage to CCB computer, no components can be energized 
to     apply brakes.  The normally energized magnet valves are  de-energized.  Equalizing 
reservoir (ER) Pressure  begins exhausting through MVER Electro-pneumatic valve.   
 
As equalizing reservoir pressures decreases at the BP relay valve, the relay valve in turn 
begins to vent BP pressure.  With the BP pressure reducing at the KE back up valve, the pre-
control pressure develops and flows to the BC relay pneumatic valve.   The BC relay valve 
develops brake cylinder   pressure on the locomotive. 

 
COMMUNICATION WITH EM2000 COMPUTER: 
 In the CCB System, the Micro Computer interacts with the Locomotive main 
computer (EM 2000) to interchange the information, so that, engine running condition and 
Air Brake application will be matching each other for normal and emergency brake 
application. As well as, requisite display can be made as crew message on EM 2000 display 
screen. In the self-test mode also the two computers interact with each other and display test 
results and diagnostic information on the display screen of main computer.  

 



 
Prathibha- October-December 2011                                                                                                    Page 35 of 66 

 

 
 

 
        BLOCK  SCHEMATIC OF COMPUTER CONTROLLED BRAKE SYSTEM 

 
*.* 
 
 
 

QUALITY 

 

Quality Must be 

Cherished as a Value 

Practiced as a Routine 

Sustained as a Attitude 

Preserved as a Way of Life 

 

Quality is not Negotiable 
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TRANSPORTATION AND ECONOMIC DEVELOPMENT 

 

-K.Parameshwara Chary 

Sr.Instructor/WS/STC/SC 

1. The Economic Importance of Transportation 

Like many economic activities that are intensive in infrastructures, the transport sector is an 
important component of the economy impacting on development and the welfare of 
populations. When transport systems are efficient, they provide economic and social 
opportunities and benefits that result in positive multipliers effects such as better accessibility 
to markets, employment and additional investments. When transport systems are deficient in 
terms of capacity or reliability, they can have an economic cost such as reduced or missed 
opportunities. Transport also carries an important social and environmental load, which 
cannot be neglected. Thus, from a general standpoint the economic impacts of transportation 
can be direct and indirect: 

• Direct impacts related to accessibility change where transport enables larger markets 
and enables to save time and costs. 

• Indirect impacts related to the economic multiplier effects where the price of 
commodities, goods or services drop and/or their variety increases. 

The impacts of transportation are not always intended, and can have unforeseen or unintended 
consequences such as congestion. Mobility is one of the most fundamental and important 
characteristics of economic activity as it satisfies the basic need of going from one location to 
the other, a need shared by passengers, freight and information. All economies and regions do 
not share the same level of mobility as most are in a different stage in their mobility 
transition. Economies that possess greater mobility are often those with better opportunities to 
develop than those suffering from scarce mobility. Reduced mobility impedes development 
while greater mobility is a catalyst for development. Mobility is thus a reliable indicator of 
development. 

Providing this mobility is an industry that offers services to its customers, employs people and 
pays wages, invests capital and generates income. The economic importance of the 
transportation industry can thus be assessed from a macroeconomic and microeconomic 
perspective: 

• At the macroeconomic level (the importance of transportation for a whole economy), 
transportation and the mobility it confers are linked to a level of output, employment 
and income within a national economy. In many developed countries, transportation 
accounts between 6% and 12% of the GDP. 

• At the microeconomic level (the importance of transportation for specific parts of the 
economy) transportation is linked to producer, consumer and production costs. The 
importance of specific transport activities and infrastructure can thus be assessed for 
each sector of the economy. Transportation accounts on average between 10% and 
15% of household expenditures while it accounts around 4% of the costs of each unit 
of output in manufacturing, but this figure varies greatly according to sub sectors. 
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Transportation links together the factors of production in a complex web of relationships 
between producers and consumers. The outcome is commonly a more efficient division of 
production by an exploitation of geographical comparative advantages, as well as the means 
to develop economies of scale and scope. The productivity of space, capital and labor is thus 
enhanced with the efficiency of distribution and personal mobility. It is acknowledged that 
economic growth is increasingly linked with transport developments, namely infrastructures 
but also managerial expertise is crucial for logistics. The following impacts can be assessed: 

• Networks. Setting of routes enabling new or existing interactions between economic 
entities. 

• Performance. Improvements in cost and time attributes for existing passenger and 
freight movements. 

• Reliability. Improvement in the time performance, notably in terms of punctuality, as 
well as reduced loss or damage. 

• Market size. Access to a wider market base where economies of scale in production, 
distribution and consumption can be improved. 

• Productivity. Increases in productivity from the access to a larger and more diverse 
base of inputs (raw materials, parts, energy or labor) and broader markets for diverse 
outputs (intermediate and finished goods). 

2. Transportation and Economic Development 

Transportation developments that have taken place since the beginning of the industrial 
revolution have been linked to growing economic opportunities. At each stage of human 
societal development, a particular transport mode has been developed or adapted. However, it 
has been observed that throughout history that no single transport has been solely responsible 
for economic growth. Instead, modes have been linked with the function and the geography in 
which growth was taking place. The first trade routes established a rudimentary system of 
distribution and transactions that would eventually be expanded by long distance maritime 
shipping networks and the setting of the firsts multinational corporations. Major flows of 
international migration that occurred since the 18th century were linked with the expansion of 
international and continental transport systems that radically shaped emerging economies 
such as in North America and Australia. Transport has played a catalytic role in these 
migrations, transforming the economic and social geography of many nations. Concomitantly, 
transportation has been a tool of territorial control and exploitation, particularly during the 
colonial era where resource-based transport systems supported the extraction of commodities 
in the developing world and forwarded them to the industrializing nations of the time. More 
recently, port development, particularly container ports, has been of strategic interest as a tool 
of integration to the global economy as the case of China illustrates. 

While some regions benefit from the development of transport systems, others are often 
marginalized by a set of conditions in which inadequate transportation play a role. Transport 
by itself is not a sufficient condition for development, however the lack of transport 
infrastructures can been seen as a constraining factor on development. In developing 
countries, the lack of transportation infrastructures and regulatory impediments are jointly 
impacting economic development by conferring higher transport costs, but also delays 
rendering supply chain management unreliable. Investment in transport infrastructures is thus 
seen as a tool of regional development, particularly in developing countries and for the road 
sector. The standard assumption is that transportation investments tend to be more wealth 

producing as opposed to wealth consuming investments such as services. Still, several 
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transportation investments can be wealth consuming if they merely provide convenience, such 
as parking and sidewalks, or service a market size well below any possible economic return, 
with for instance projects labeled "bridges to nowhere". In such a context, transport 
investment projects can be counterproductive by draining the resources of an economy 
instead creating wealth and additional opportunities. 

There is also a tendency for transport investments to have declining marginal returns. While 
initial infrastructure investments tend to have a high return since they provide an entirely new 
range of mobility options, the more the system is developed the more likely additional 
investment would result in lower returns. At some point, the marginal returns can be close to 
zero or even negative, implying a shift of transport investments from wealth producing to 
wealth consuming. A common fallacy is assuming that additional transport investments will 
have a similar multiplying effect than the initial investments had, which can lead to capital 
misallocation. This means quite understandably that the economic impacts of transport 
investments tend to be significant when infrastructures were previously inexistent or deficient 
and marginal when an extensive network is already present. Therefore, each development 
project must be considered independently. 

3. Types of Transport Impacts 

The relationship between transportation and economic development is difficult to formally 
establish and has been debated for many years. Its complexity lies in the variety of possible 
impacts: 

• Timing of the development varies as the impacts of transportation can either precede, 
occur during or take place after economic development. The lag, concomitant and lead 
impacts make it difficult to separate the specific contributions of transport to 
development. Each case study appears to be specific to a set of timing circumstances 
that are difficult to replicate elsewhere. 

• Types of impacts vary considerably. The spectrum of impacts range from the positive 
through the permissive to the negative. In some cases transportation impacts can 
promote, in others they may hinder economic development in a region. In many cases, 
few, if any, direct linkages could be clearly established. 

Cycles of economic development provide a revealing conceptual perspective about how 
transport systems evolve in time and space as they include the timing and the nature of the 
transport impact on economic development. When economic growth is credit driven, it can 
lead to significant misallocations of capital, including in the transportation sector. The 
outcome is a surplus capacity in infrastructures and modes creating deflationary pressures that 
undermines profitability. In periods of recession that commonly follow periods of expansion, 
transportation activities may experiment a setback, namely in terms of lower demand and a 
scarcity of capital investment. 

Transport, as a technology, typically follows a path of experimentation, introduction, adoption 
and diffusion and, finally, obsolescence, each of which has an impact on the rate of economic 
development. They follow a cyclic behavior where a high level of benefits and productivity is 
realized in the early phase while later phases are facing diminishing returns. 
Containerization is a relevant example of such a diffusion behavior. As most innovations are 
eventually abandoned, many technologies go through what can be called an "hype phase" 
with unrealistic expectations. In addition, transport modes and infrastructures are depreciating 
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assets that constantly require maintenance and upgrades. At some point, their useful 
lifespan is exceeded and the vehicle must be retired or the infrastructure rebuilt. Thus, 
transport investments for their amortization must consider the lifespan of the concerned mode 
or infrastructure. In general, transport technology can be linked to five major waves of 
economic development where a specific mode or system emerged: 

• Seaports. Linked with the early stages of European expansion from the 16th to the 
18th centuries. They supported the development of international trade through colonial 
empires, but were constrained by limited inland access. 

• Rivers and canals. The first stage of the industrial revolution in the late 18th and 
early 19th centuries was linked to the development of canal systems in Western 
Europe and North America, mainly to transport heavy goods. This permitted the 
development of rudimentary and constrained inland distribution systems. 

• Railways. The second stage of industrial revolution in the 19th century was intimately 
linked to the development and implementation of rail systems, some transcontinental, 
enabling a more flexible inland transportation system. 

• Roads. The 20th century saw the development of road transportation systems and 
automobile manufacturing. Individual transportation became a commodity available to 
the masses, especially after the Second World War. This process was reinforced by the 
development of national highway systems. 

• Airways and information. The later part of the 20th century saw the development of 
global air and telecommunication networks in conjunction with the globalization of 
economic activities. New organization, control and maintenance capacities were made 
possible. Electronic communications have become consistent with transport functions, 
especially in the rapidly developing realm of logistics and supply chain management. 

4. Transport as a Factor of Production 

Contemporary trends have underlined that economic development has become less dependent 
on relations with the environment (resources) and more dependent on relations across space. 
While resources remain the foundation of economic activities, the com modification of the 
economy has been linked with higher levels of material flows of all kinds. Concomitantly, 
resources, capital and even labor have shown increasing levels of mobility. This is particularly 
the case for multinational firms that can benefit from transport improvements in two 
significant markets: 

• Commodity market. Improvement in the efficiency with which firms have access to 
raw materials and parts as well as to their respective customers. Thus, transportation 
expands opportunities to acquire and sell a variety of commodities necessary for 
industrial and manufacturing systems. 

• Labor market. Improvement in the access to labor and a reduction in access costs, 
mainly by improved commuting (local scale) or the use of lower cost labor (global 
scale). 

A common fallacy in assessing the importance and impact of transportation on the economy, 
is to focus only on transportation costs, which tend to be relatively low (5 to 10% of the value 
of a good). Transportation is an economic factor of production of goods and services, 
implying that relatively small changes can have substantial impacts in on costs, locations and 
performance. An efficient transport system with modern infrastructures favors many 
economic changes, most of them positive. It provides market accessibility by linking 
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producers and consumers. The major impacts of transport on economic processes can be 
categorized as follows: 

• Geographic specialization. Improvements in transportation and communication favor a 
process of geographical specialization that increases productivity and spatial 
interactions. An economic entity tends to produce goods and services with the most 
appropriate combination of capital, labor, and raw materials. A given area will thus 
tend to specialize in the production of goods and services for which it has the greatest 
advantages (or the least disadvantages) compared to other areas as long as appropriate 
transport is available for trade. Through geographic specialization supported by 
efficient transportation, economic productivity is promoted. This process is known in 
economic theory as comparative advantages. 

• Large scale production. An efficient transport system offering cost, time and 
reliability advantages permits goods to be transported over longer distances. This 
facilitates mass production through economies of scale because larger markets can be 
accessed. The concept of “just-in-time” has further expanded the productivity of 
production and distribution with benefits such as lower inventory levels and better 
responses to shifting market conditions. Thus, the more efficient transportation 
becomes, the larger the markets that can be serviced and the larger the scale of 
production. 

• Increased competition. When transport is efficient, the potential market for a given 
product (or service) increases, and so does competition. A wider array of goods and 
services becomes available to consumers through competition which tends to reduce 
costs and promote quality and innovation. Globalization has clearly been associated 
with a competitive environment that spans the world. 

• Increased land value. Land which is adjacent or serviced by good transport services 
generally has greater value due to the utility it confers to many activities. In some 
cases, the opposite can be true if related to residential activities. Land located near 
airports and highways, near noise and pollution sources, will thus suffer from 
corresponding diminishing land value. 

Transport also contributes to economic development through job creation and its derived 
economic activities. Accordingly, a large number of direct (freighters, managers, shippers) 
and indirect (insurance, finance, packaging, handling, travel agencies, transit operators) 
employment are associated with transport. Producers and consumers take economic decisions 
on products, markets, costs, location, prices which are themselves based on transport services, 
their availability, costs and capacity. 

5. Socioeconomic Impacts 

While many of the economic impacts of transportation are positive, there are also significant 
negative impacts that are assumed by individuals or by the society in one way or another. 
Among the most significant are: 

• Mobility gaps. Since mobility is one of the fundamental components of the economic 
benefits of transportation, its variations are likely to have substantial impacts on the 
opportunities of individuals. Mobility needs do not always coincide due to several 
factors, namely the lack of income, lack of time, lack of means and the lack of access. 
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People’s mobility and transport demands thus depend on their socioeconomic 
situation. The higher the income, the higher the mobility, which may give rise to 
substantial mobility gaps between different population groups. Gender gaps exist in 
mobility as women tend to have lower incomes. Mobility gaps are particularly 
prevalent for long distance travel. With the development of air transport, a segment of 
the global population has achieved a very high level of mobility for their business and 
leisure activities, while the great majority of the global population has little mobility. 
This issue is expected to become more acute as the population of many of the most 
advanced countries is aging rapidly, which implies that access to mobility will not be 
an income issue but an age issue. By 2020, about 10% of the global population (719 
million) will be over 65 while by 2050 it will be 16% (1,492 million). 

• Costs differences. Locations that have low levels of accessibility, such as landlocked 
countries, tend to have higher costs for many goods (sometimes basic necessities such 
as food) as most have to be imported, often over long distances. The resulting higher 
transport costs inhibit the competitiveness of such locations and limits opportunities. 
Consumers and industries will pay higher prices, impacting on their welfare 
(disposable income) and competitiveness. 

• Congestion. With the increased use of transport systems, it has become increasingly 
common for parts of the network to be used above design capacity. Congestion is the 
outcome of such a situation with its associated costs, delays and waste of energy. 
Distribution systems that rely upon on-time deliveries are particularly susceptible to 
congestion. 

• Accidents. The use of transport modes and infrastructure is never entirely safe. Every 
motorized vehicle contains an element of danger and nuisance. Due to human errors 
and various forms of physical failures (mechanical or infrastructural) injuries, 
damages and even death occur. Accidents tend to be proportional to the intensity of 
use of transport infrastructures which means the more traffic the higher the probability 
for an accident to occur. They have important socioeconomic impacts including 
healthcare, insurance, damage to property and the loss of life. The respective level of 
safety depends on the mode of transport and the speed at which an accident occurs. No 
mode is completely safe but the road remains the most dangerous medium for 
transportation, accounting for 90% of all transport accidents on average (Statistics for 
OECD countries). China has one of the highest car accident death rates in the world, 
with more than 110,000 fatalities per year (300 per day), a factor mainly due to recent 
growth in vehicle ownership. 

The emission of pollutants related to transport activities has a wide range of environmental 

consequences that have to be assumed by the society, more specifically on four elements: 

• Air quality. Atmospheric emissions from pollutants produced transportation, 
especially by the internal combustion engine, are associated with air pollution and, 
arguably, global climate change. Some pollutants (NOx, CO, O3, VOC, etc.) can 
produce respiratory troubles and aggravate cardiovascular illnesses. In urban regions, 
about 50% of all air pollution emanates from automobile traffic. 

• Noise. A major irritant, noise can impact on human health and most often human 
welfare. Noise can be manifested in three levels depending on emissions intensity; 
psychological disturbances (perturbations, displeasure), functional disturbances (sleep 
disorders, loss of work productivity, speech interference) or physiological disturbances 
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(health issues such as fatigue, and hearing damage). Noise and vibration associated 
with trains, trucks, and planes in the vicinity of airports are major irritants. 

• Water quality. Accidental and nominal runoff of pollutants from transport such as oil 
spills, are sources of contamination for both surface water and groundwater. 

• Land take. Transport is a large consumer of space when all of its supporting 
infrastructure and equipment are considered. Furthermore, the planning associated 
with these structures does not always consider aesthetic values as is often the case in 
the construction of urban highways. These visual impacts have adverse consequences 
on the quality of life of nearby residents. 

 

 
 
 

**

 

NEVER ASSUME THINGS- 
CLEAR   

COMMUNICATION
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WELCOME TO STC/SC WEBSITE  

 

-Ch.Phaneendra Nadh 

Sr.Instructor/WS/STC/SC 
 

Introduction: 
Supervisors’ Training Centre, Lallaguda, Secunderabad was established in the year 1976.     
The institute has been modifying its infrastructure according to the latest technological 
changes in South Central Railway in particular and in Indian Railways in general.  
 
As a part of maintaining web portal by railway organizations in S.C.Railway, CRIS has been 
organized one meeting at Hqrs on uploading of web contents few months back this year.     
This institute’s head Shri Ramana Alla, Principal/STC/SC has initiated to upload all the 
relevant information of STC/SC in the newly created web slot provided to the institute with a 
motto of easy accessibility of information pertaining to trainings of Induction and Refresher 
Courses at STC/SC to all the Training Heads of S.C.Railway as well as to other zones who 
come for special training on Advanced Work study courses. 
 
On a war foot level, the web content was uploaded after collection of various inputs.           
Shri Dilip Kumar, DME/Dsl/GY has helped a lot to upload the content at the initial stages.    
The Website was launched on 16.04.2011 and has been updating time to time to cater the 
needs of supervisors of Mechanical and Stores Departments of S.C.Railway.  In this article,   
it tried to explore STC website and the brief information of various links provided in the web 
site.  
 

The Home Page: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Go to www.scr.indianrailways.gov.in , Select About Us -> Training Centres -> 

Non-Gazetted -> STC LGD Secunderabad 
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Click on View Section Content . 

 
 

Welcome to home page of  Supervisors’ Training Centre/SC’s web site. 
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The Link Faculty will give the details including contact nos. of Head of the Institute 

And other faculty members and staff of STC/SC for quick communication. 

 
The Link Infrastructure will give the latest information on infrastructure 

Available at STC/SC 
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The Link Trainee Status will provide latest information of all trainees 

undergoing training at STC 

 
The Link Hostel & Mess will give the facilities provided to trainees in hostel and 

about non-profit trainees’ run canteen at STC/SC. 
The canteen 
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The Link Training Calendar will depict the entire year calendar in a vibrant PDF 
Format giving information on various training courses planned on month wise. 

 
 

 
The Link Courses Overview will give information on each course, its description 

and details of the course content and also the target group for the particular course. 
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It is interesting to know that the magazine which reading now by you can also 

access through the web site. The Link Quarterly News Letter will serves the purpose. 

 
What you have seen on this picture is, of course, correct.  Now STC/SC web 

content is also available In Hindi version.  
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***

 

 
 
The other links like Courses Offered for Current Month & Courses Offered for Next 

Month will be useful for Training Heads of S.C.Railway as a ready recknor 
for nomination of their personnel to suitable courses. 

The Other links ‘Photo Gallery’, ‘Technical Manuals’ are under progress. 

 

HARD WORK DOES NOT KILL 

IT IS WORRY THAT KILLS 

** 

CREATIVITY IS THINKING NEW 

INNOVATION  IS DOING NEW 
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Air springs on Main line Coaching Stock 

 

-K.L.N.Swamy 

 Sr.Lecturer / Science & Misc./STC/SC 

 
1.0 INTRODUCTION 

Railway Board had approved fitment of air spring on AC Mainline ICF coaches for the 
purpose of oscillation trials. After simulation study at RDSO, design for mainline stock with 
air spring at secondary suspension has been evolved. Simulation studies have revealed a 
significant improvement in the quality of ride on ICF stock fitted with air springs over those 
fitted with conventional coiled springs. This is particularly significant with regard to the 
requirement of better riding on high speed Rajdhani and Shatabdi trains specially in Ist AC 
coaches.  Oscillation trials have been conducted on ICF mainline bogie coaches successfully, 
with good results. Accordingly it has been decided by Railway Board to provide air springs 
(pneumatic suspension) on all stainless steel shell coaches (LHB type shell) provide with ICF 
bogies.  The Pneumatic suspension has been proven, on DC-EMU, AC-EMU, AC-DC EMU 
and HHPDMU. 

 
2.0 OPERATING CONDITIONS:  
2.1  Each coach fitted with air spring assemblies would have a feed pipe and one brake pipe. 

Normally up to twenty six coaches form a train. These coaches would have a maximum speed 
of 160 kmph and negotiate curves upto a minimum radius of 175 meter and carry payload upto 
16 t.  

2.2  Compressed air supply to the air spring assemblies shall be maintained through a compressor 
provided in the Locomotive. The Locomotive compressor charges the Feed pipe at 6 Kg/cm². 
Provision of air-drying does not exist in some of the compressed air supply system. Pneumatic 
circuit of air spring assembly system is connected to the Feed pipe.  

2.3  Each coach shall be fitted with four air spring assemblies (two per bogie) and each air spring 
assembly shall be controlled by an independent levelling valve (4-point control system). Two 
air springs of the same bogie shall be connected through a duplex check valve set to act at a 
pressure differential of 1.5 + 0.12 Kg/cm².  

2.4  To maintain continuous supply of compressed air to the air spring assembly system, a 150-
litre auxiliary air reservoir has been provided.  

2.5  Track-ballast during train operation may occasionally hit the air spring assembly and control 
equipments.  

 
3. 0 ENVIRONMENTAL CONDITIONS:  
 
3.1  Air suspension fitted in of mainline having end on generation or self generation system shall 

be subjected to following environmental conditions:  
 

Max. Temperature under sun  :  60ºC.  
Ambient temperature    :  0º to 45ºC in shade.  
Average relative humidity   :  70% to 90%, 100% on several days.  
Rainfall     :  Fairly heavy, maximum being 200mm in  

24 hours, typical to the coastal areas.  
Atmosphere     :  Dusty for several months of the year.  

 
3.2  Air spring assembly system may also come in contact with the following, during coach 

maintenance operation:  
 

•  Chemical products (like cleaning compound of coach cleaning)  
•  Cotton waste smeared with oil and paint etc.  
•  Disinfectants.  
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•  Oils & lubricants used in coach bogies.  
4.0 WORKING PRINCIPLE OF PNEUMATIC SUSPENSION 

Air suspension is a suspension where properties of air are used for cushioning effect 
(springiness). Enclosed pressurized air in a pre-defined chamber called air spring, made up of 
rubber bellow & emergency rubber spring, provides various suspension characteristics 
including damping. Air springs are height-controlled load leveling suspension devices. With 
changing loads, air spring reacts initially by changing the distance between air spring support 
and vehicle body. The height monitoring valve (called leveling valve) is in turn actuated, 
either taking the compressed air pressure to the air spring or releasing air pressure from it to 
the atmosphere. This process continues until the original height is restored.  This mechanism 
ensures a constant floor height on coaches provided with air springs, irrespective of the load. 
This greatly reduce problems associated with low buffer / coupler heights. 

 

5.0 COMPARISON WITH EXISTING COIL SUSPENSION 

Unlike steel spring, air springs retain their height under changing loads. The low natural 
frequency of air spring suspension remains virtually constant.  In case of coil spring, 
deflection is proportionate to the load, therefore, under high payload situation, space 
constraint become critical, leading to the use of stiffer springs resulting in unsatisfactory ride 
behavior and reduced speed potential.  Air springs through their control mechanism, offer a 
load proportionate stiffness, constant floor height and prospects of better ride behavior with 
higher speed potential.  

 
6.0 ADVANTAGES OF AIR SUSPENSION 

•  Capable to sustain Super Dense Crush Loads typical of suburban traffic. 
•  Maintain constant floor height of coach. 
•  Provide superior ride comfort. 
•  Virtually Constant natural frequency from tare to full loads, reducing passenger fatigue. 
•  Isolation of structure borne noise, this improving comfort. 
•  Improved reliability, reduced maintenance effort. 
•  Flexibility to chose characteristics as per requirement at design stage. 

 

7.0 CHARACTERISTICS FEATURES OF AIR SUSPENSION 

•  Soft flexible characteristics in vertical direction - Achieved by compression of air  
•  Excellent lateral spring characteristics, as desired - Achieved by variation in effective area 

in lateral direction. 
•  Avoids excess air consumption due to instantaneous modes of vehicle oscillation or change 

in air pressure - Achieved by designing delayed reaction leveling valve. 
 

8.0 CONSTRUCTION DETAILS 

 
8.1 Air spring assembly description 

Air spring system is composed of Top plate, air bellow, emergency spring and sliding plate 
and fasteners and O-rings. (fig.1) 
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8.2 Part list for ck509 air spring 

 

Part Parts name Weight (Kg) Quantity per unit 

1 O-ring 0.1 2 

2 Air inlet 5 1 

3 Hexagon socket 
head cap screws 

0.2 4 

4 O-ring 0.05 1 

5 Top plate 42.5 1 

6 Sliding plate 1.25 1 

7 Hexagon socket 
head cap screws 

0.3 6 

8 Emergency spring 90.5 1 

9 Air spring bellow 11.25 1 

 

9.0 TOOLS AND FACILITIES REQUIRED 

• Water or soap suds and a cloth 

• Lever 

• Hammer 

• Wrench with tightening torque 

• Piece of wood 

• LOCTITE 262 

• Air tightness testing machine (or something others that can fix the top plate and 

• emergency spring and can charge the air spring up to 8 Kg/cm2) 
 

10.0 MOUNTING THE AIR SPRING SYSTEM 
10.1  Clean each part to be mounted with clean cloth 
10.2 Fit the sliding plate onto the emergency spring by 6 screws, Use LOCTITE 262 in the 

screws, and then fasten the screw (6) with the tight torque of 25N·m. 
10.3 Fit the O-ring (4) into the top plate firstly and then put the air inlet (2) onto the top 

plate and fit the O-rings (1) onto the Air inlet, and then fasten the screw (3) with the 
tight torque of 35~40N·m.  

10.4 Assemble the whole air spring assembly by air tightness testing machine: Inflating 
the assembly with no less than 8Kg/cm2 pressure and stabilized for 5 minutes.  
 

11.0 DISMOUNTING THE AIR SPRING SYSTEM 
11.1 Remove the top plate from bellow by lever. 
11.2 Separate the bellow from emergency spring by lever 
11.3 Turn the emergency spring and bellow around by hang the emergency spring up, then 

separate the air bellow from emergency spring by lever.  
 

12.0 INSPECTION AND MAINTENANCE REQUIREMENTS FOR AIR SPRINGS 
Air springs are, in principle, maintenance free.  Heavier coatings of dirt or mud on the air 
spring diaphragm should be washed off using only water whenever the bogie is serviced. 
Coatings of dirt on the surfaces of fitting elements that are in contact with the air spring 
bellows should be removed either mechanically or with water ensuring that there is no damage 
to the air spring diaphragm or metal surface. Should any corrosion scars or roughness on the 
surfaces of the fitting elements that are in contact with the air spring bellows be evident, they 
should be smoothed down.  Small, localized items of damage on the outer cover such as small 
cracks or chafing  marks, providing the top cord ply has not been damaged, are acceptable in 
the short term  without impairing the functional performance. Damage to the cord ply - for 
instance fraying of the fibres by chafing or severed threads -  necessitates the immediate 
replacement of the air spring.  
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13.0  INTERVALS BETWEEN INSPECTIONS OF AIR SPRINGS 
Major inspections have to be carried out at certain intervals on rolling stock. Every 4 years, 
but the longest interval between major inspections could be extended to a maximum of 6 
years. During the major inspections the air springs are subjected to a visual check (ageing and 
ozone cracking, damage caused by external influences). If necessary they may be removed for 
closer examination, but this is not the normal procedure. Air springs are to be removed for the 
2nd inspection to undergo a total visual check, but the spring properties are not to be tested.  
Age-related surface cracks to a depth of 2 mm and rubber which is loose at the edge to a depth 
of 5 mm - phenomena which may be observed during an inspection of the additional spring - 
do not constitute grounds for replacing the additional spring. They have no influence on the 
operation or service life of the spring. 

 

14.0  REQUIREMENTS FOR STORAGE AND CLEANING 

 

14.1 Store room 
The storeroom should be cool, dry, free from dust and moderately ventilated. Outdoor storage 
with protection against weathering is not permitted. 

14.1.1 Temperature 
The storage temperature for products made of rubber depends on the goods in question and the 
elastomers used.  
Rubber products should not be stored at temperatures below -10°C and above +15°C, whereby 
the upper limit may be exceeded up to +25°C. Any temperature above this is only permissible 
for a short period.  Deviations to this rule can be rubber products made of certain types of 
rubber, e.g. chloroprene rubber, where the required storage temperature may not be lower than 
+12°C. 

14.1.2 Heating 
Rubber products stored in heated storerooms must be shielded from the source of heat.  The 
distance between the source of heat and the stored goods must be at least 1m. A greater 
distance is required in the case of rooms heated by blast heating apparatuses. 

 

14.1.3 Humidity 
Storage of rubber products in damp storerooms should be avoided. Care must be taken to 
ensure that no condensation occurs. The relative humidity should preferably be below 65%. 
 

14.1.4 Lighting 
The goods should be protected from light, in particular from direct sunlight and strong 
artificial light with high ultra-violet content. For this reason the windows of storerooms are to 
be covered with red or orange (never blue) protective coating. Room lighting with ordinary 
incandescent bulbs is preferable. 
 
 

14.1.5 Oxygen and ozone 
Rubber products should be protected from air changes, above all from draughts, by wrapping, 
by storing in airtight containers or by other means. This applies in particular to articles with a 
large surface to volume ratio, e.g. rubberized fabrics or cellular rubber articles.  As ozone is 
particularly harmful, store rooms should not contain any equipment generating ozone, such as 
electric motors or other equipment which may produce sparks or other electrical discharges. 
Combustion gases and vapours, which may produce ozone via photochemical processes, 
should be removed from the storeroom. 
 
 

14.1.6 Miscellaneous 
Solvents, fuels, lubricating agents, chemicals, acids, disinfectants, etc. may not be stored in the 
store room. 
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14.2 Storage handling 

Care should be taken to ensure that the rubber products are stored in an unstressed condition, 
i.e. without tension, pressure or other deformation, since stressing not only promotes 
permanent deformation but also crack formation (O-ring seals for instance are not to be stored 
hanging on hooks). Certain metals, particularly copper and manganese, have a harmful effect 
on rubber products. For this reason, such products should be protected by wrapping or sealing 
with a layer of suitable material, e.g. antistatic sheeting or bags made of paper, polyethylene or 
polyamides (nylon).  The material used for storage containers, wrapping and covering 
purposes may not contain any components that are harmful to the products, e.g. copper or 
copper containing alloys, petrol, oil and such like. Film containing plasticizers must not be 
used for wrapping.  If rubber products are dusted, the dusting powder should be free from 
components harmful to the products. Suitable materials for dusting are talcum, whiting, finely 
ground mica powder and rice starch.  Contact between rubber products of different 
composition should be avoided. This particularly applies to rubber products of different 
colours.  Rubber products should remain in store for as short a time as possible. In the event of 
long-term storage, care should be taken to ensure that newly delivered products are stored 
separately from those already in store. 

 

14.3 Transporting 
Every Air spring was packed in an export carton. When transport to the bogie in the 
workshop, there should be no person under the product in case of the emergency spring slip 
down. 

 
14.4 Cleaning 

Rubber products can be cleaned with soap and warm water. The cleaned articles should be 
dried at room temperature. After a fairly long period of storage (6 to 8 month) the products 
can be cleaned with a 1.5% sodium bicarbonate solution. Remaining traces of the cleaning 
fluid should be rinsed off with water. The manufacturer will recommend effective and 
particularly harmless cleaning agents.  Solvents such as trichloroethylene, carbon tetrachloride 
as well as hydrocarbons must not be used for cleaning purposes. Moreover, sharp-edged 
objects, wire brushes, emery paper, etc. should not be used. Rubber-metal bonding is to be 
cleaned using a glycerin-spirit mixture (1:10). 

 
** 

 

ORGANIZATION SUCCESS 

 

The Success Of Any Organization Depends 

On The Skill With Which A Company 

Collects And Uses The Data Where 

Information Is Properly Collected, Processed, 

Channalised, Evaluated And Put Into 

Practical Use For Working Towards Higher 

Standards. 
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PROCEDURES FOR SCRAP DISPOSALS 

 

-M.Gunavathi 

Sr.Instructor/Stores/STC/SC 

 
Disposal of permanent way materials of redundant lines/ Sidings “as in where in basis” 

 
As per the Joint procedure order no.2/2008 redundant lines/ sidings are to be identified at 
the divisional level. Lines / sidings proposed for disposal on “as in where in basis” lots 
without dismantling, should have the approval of the competent authority in  respect of 
cases which do not require CRS sanction however the Plans with COM approval, should 
be sent to Principal Chief Engineer for approval  and issuing necessary signaling plans by 
S&T department provided inter locked points are involved in the yard. 

 
After approval by the competent authority as per para above, the SSE/SE/P.Way 
concerned, along with ISA/ASV will arrange to carry out foot-by-foot survey of the 
redundant lines proposed for dismantlement and details of P.Way materials shall be 
jointly recorded in an inventory register. This register should jointly signed by SSE/ 
P.Way and ISA/ASV, should be guiding document for witnessing offiials while effecting 
deliveries in addition to the Delivery order.   

 
It should be ensured that all materials which are not planned for disposal should be fully 
de-linked from the adjacent lines proposed to be retained. Those which form part of 
redundant lines / sidings as laid should be accounted and entered in the inventory register 
by SSE/ P.Way and ISA / ASV. The inventory register should reflect all the materials of 
the redundant lines / sidings excluding bridge girders as said in para 1.0.  

 
After the Joint Inspection by SSE/SE/P.Way and  DMS, the concerned Sr. DMM/DMM of 
the Division will notify to Sr.DEN/DEN of the Division / accounts officer of the Division 
/ Vigilance for super check by them to be conducted within a period of 10 days from the 
date of Joint Inspection. The details are to be informed to the concerned SSE/ P.Way and 
Sr. DMM/DMM of the division.    

 
The super check is to be conduction within 10 days by said officers from the date of Joint 
Inspection, otherwise the concerned DMM/DMM will arrange for inclusion of the above 
lot in the auction catalogue if found in order. The reserve price will be fixed basing on the 
market rate for each type of material duly considering labour charges and other cost 
according to the location and its accessibility by road. 
 

In cases of -  
 

1. Broken ST sleepers, CST-9 plates,CST-9 link sleepers and CI pots linked with tie 
bars. 

2. Fittings and fastenings. 
 
A representative sample of 10 No, to be decided by SSE/SE/P.Way. The sample thus 
collected shall represent the total stock of material and will be weighed and recorded by the 
custodian and ASV. The weight should be marked on the samples. At least one sample of 10 
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No, is to be collected from each and every stretch, not more than 5 Km, and also for each yard 
falling in the redundant line/siding. The above materials taken for sample weighment should 
be painted with red mark and laid back into the line after samples weighment. The particulars 
should be recorded in the survey sheet.  
 

An inspection and test check will be conducted by AXEN/ADEN for verifying the weights 
recorded by the custodian and ASV and a certificate is issued to this effect and should be 
indicated in the survey sheet. In case the actual percentage of reduction in weight for each 
type of material is beyond the range specified in the above annexure, the approval of CE/TP 
will be necessary. Since delivery of material in such lines / siding is by lot and not by 
weighment. Assessment of weight of P.Way material should be as realistic to as possible 
 

Based on the above details, survey sheet shall be prepared in a standard format by the 
Custodian. The survey sheet shall contain all relevant details including the materials and their 
classification. Survey sheet shall also indicate both the number and weight for each material 
are as per the classification and standard weight of material. Along with the survey sheet, the 
custodian shall also arrange to send a detailed signed sketch with sufficient number of copies 
showing the following details;- 

• Other P.Way materials lying around within the whole stretch of redundant line / 
siding. The same has to be in the survey sheets. 

• The accountal of scrap materials will be indicated and marked clearly in the following 
manner:- 
i)    Rails                                -  length in metres, then converted into sectional weight. 
ii)   Sleepers     -  Send in Nos. separately as full pieces or broken pieces   
                                                   in actual weight and then converted to weight. 
iii) fittings and fastenings      - by weight 
iv) points and xings               - by weight (which includes Switch rails, check  
                                                 rails and crossings 

• No percentage reduction of weight for wear and tear etc, will be allowed for rails. 

• Based on Railway Board letter No. 2007/RS/(S)/709/12 DATED 19/10/2007, lot size 
for disposal in the auction should not exceed 500MT or 1Cr., which is high. 

• Summary of all the materials should be arrived at the end of each kilometer and 
necessary marking of KM on the rail to be made while carrying out foot by foot 
survey. 

• For weighment of P.Way materials other than rails, points and xings in the redundant 
line / sidings will be derived  jointly by the custodian and the stock verifier. 

• In case of ST sleepers and CST – 9 plates (full plates) , the representative sample 
method is to be arrived at and those which were taken as samples should be painted 
with red mark and laid back into the line after sample weighment.  

• The delivery of the released materials of the siding / redundant lines shall be jointly 
witnessed by the custodian, ISA/ASV and ASI-PF/IPF and the gate pass for the same 
will also be signed by the above officials after scrutinizing the relevant details. 

• On the day of final delivery of the material the concerned SSE/P.Way/Custodian will 
prepare the DS-8 and the same will be signed by ASV/ISA, RPF / Custodian ( 
witnessing officials) at the spot simultaneously. The DS-8 will be forwarded to 
Sr.DEN by the custodian within 3 days with a covering letter duly signed by the 
competent authority and a copy will be marked to DMM/Division. In Sr.DEN /office, 
after recording the above details in the lot register the same will be forwarded to 
DMM who will inturn forward to SMM/SD for preparation of sale issue note.                       

** 
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             INVENTORY MANAGEMENT 

- B.P.Nirmal Singh 

Sr.Instructor/Stores/STC/SC 

1.0 Definition of Inventory: 

The Dictionary meaning of Inventory is 'a list of goods'. In a wider sense, inventory 
can be defined as an idle resource which has an economic value. It is however, 
commonly used to indicate various items of stores kept in stock in order to meet future 
demands.  

o In any organization, there may be following four types of inventory:  

(a) Raw materials & parts-- These may include all raw materials, components 
and assemblies used in the manufacture of a product;  

(b) Consumables & Spares -- These may include materials required for 
maintenance and day-to-day operation;  

(c) Work in progress -- These are items under various stages of production not 
yet converted as finished goods;  

(d) Finished Products -- Finished goods not yet sold or put into use. 

1.1 Need for Inventory: Many of the items we need for our day-to-day maintenance 
and operation are required to be specially manufactured for the Railways. The time to 
procure these materials, therefore, is longer due to various reasons and it is not 
possible to procure these materials when instantaneously required. It is, therefore, 
necessary to keep stocks of such items.  

� Even for those items which are readily available in the market, it may not be 
economical to buy these items every time as buying in piecemeal involves 
additional costs to the administration. Therefore, we may find it cheaper to 
buy in bulk and to stock some of these items and supply our indenters 
through such stocks.  

� There are always some fluctuations in demand as well as fluctuations in the 
time within which material can be procured. It is therefore, not possible to 
forecast our requirements exactly and time the purchases in such a way so 
that the materials will arrive just when they are physically required. It, 
therefore, becomes necessary to maintain stocks of these items.  

1.2 Basic Problems of Inventory Management : From the above discussions, it will 
be seen that on the one hand inventories are idle and valuable resource i.e. capital 
remains locked up in the inventories which can be used for other productive purposes 
but on the other hand, they are desirable to satisfy manufacturing, maintenance or 
operation requirement of the organization. Hence basic problem of inventory 
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management is to optimize the stock levels of different materials so that their stocks 
are maintained at optimum levels without affecting the production or day-to-day 
maintenance.  

Three basic problems associated with this optimization of stocks are;  

(a) When to initiate purchase of the materials  

(b) How much quantities are to be purchased at a time and  

(c) What should be the stock levels of different items. 

o For getting answers to these questions, we have to investigate various types of 
costs related to inventory management.  

 2.0 Various Costs Related To Inventory Management: 

2.1 Costs of Ordering or Costs of Acquisition: For a large organization, it becomes 
necessary to have a separate purchase office to purchase thousands of items. The 
demands received are technically scrutinized and for purchasing them, inquiries are 
issued, tenders are received and evaluated, orders are progressed, materials are 
received and inspected and lastly, the payments are arranged. All these mean 
additional costs to the organization. All these costs together constitute what is called 

cost of ordering or cost of acquisition.  

o In the Railways, we do not have a system of working out these costs. But it is 
necessary that for a given stores organization, total number of purchases are 
ascertained and average cost per purchase order worked out. When we work 
out the costs, we may find that some costs are fixed while some are variable. 
We should be interested in knowing the variable costs.  

o As we are using 3 major systems of purchasing viz., advertised tender, limited 
tender and cash purchase systems, it is advisable to work out the ordering costs 
for these three different procedures of purchasing.  

o Based on some of the studies made ordering costs may be as follows:  
� Cash Purchase Rs.50 to Rs.100 per purchase  
� Limited Tender Purchase Rs.300 to Rs.600 "  
� Advertised Tender Purchase Rs.1000 to Rs.2000 "  

o These are just approximate and may vary considerably depending upon various 
factors. It is repeated that every Railway should establish these costs from time 
to time so that they can be used in designing proper inventory models.  

2.2 Inventory Carrying Costs: The very fact that the items are required to be kept in 
stock means additional expenditure to the organization. The different elements of costs 
involved in holding inventory are as follows:  

(a) Interest on capital / cost of capital / opportunity costs : When materials are 
kept in stock money representing the value of materials is blocked. In a 
developing economy, capital is extremely scarce and as such, the real value of 
capital is much higher than the nominal rate of interest which the organization 
like Railways may be paying. The ,money which is blocked up is not available 
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to the organization to do more business or to use it for alternative productive 
investment. This opportunity to earn more profits which we loose can be 
expressed as opportunity cost.  

o While working out the inventory carrying cost in an organization, the higher of 
the three factors viz., interest, cost of capital or opportunity cost should, be 
taken into consideration. This may be roughly 20% per annum.  

(b) Obsolescence and depreciation : The costs because of obsolescence and 
depreciation, are very important even though they are very difficult to assess. 
This factor is relatively higher for spare parts inventory as against raw material 
inventory. Larger the stock we keep more the risk of obsolescence and as such, 
the costs are expressed as the percentage costs to the average inventory holding 
and can be between 2 to 5%.  

(c) The cost of storage, handling and stock verification : There are additional 
costs because of the clerical work involved in handling of materials in the 
ward, in stock verification, in preservation of materials as well as the costs 
because of various equipments and facilities created for the purpose of 
materials. A part of this cost is of a fixed nature. The major portion of the cost 
including the cost of staff, however, can be treated as variable costs at least in 
the long run. This cost can be roughly 3 to 5% of the inventory holding.  

(d) Insurance Costs: Materials in stocks are either insured against theft, fire 
etc., or we may have to employ watch & ward organization and also fire 
fighting organizations. Cost of this may also be 1 to 2%. The average 
inventory carrying costs can, therefore, be as follows:  

-Interest/costs of capital/opportunity cost        
 15 to 25% 
-Obsolescence and depreciation  
 cost 2 to 5% 
-Storage, handling etc. 3 to 5% 
-Insurance costs 1 to 2% 
 Total 21 to 37% 

� In the Indian Railways, the reasonable assessment of inventory carrying 
costs shall be about 20 to 25% per year of the average inventory 
holding. It is again clarified here that these costs are not normally 
reflected in our accounting system and as such are required to be 
established by individual Railway.  

2.3 Shortage Or Stock Out Costs: Whenever an item is out of stock and as such 
cannot be supplied, it means that some work or the other is delayed and this, in turn, 
leads to financial loss associated with such stoppage or delay of work.  

o For example, if a locomotive remains idle for want of spare parts, the earning 
capacity of the locomotive is lost for the duration of this period. On the other 
hand, the spare parts required will have to be purchased on emergency basis or 
have to be specially manufactured resulting in additional costs.  
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o Stock out costs can vary from item to item and from situation to situation 
depending upon the emergency action possible. No attempt therefore, is 
normally made to evaluate a stock out cost of an item. Nevertheless, it is 
important to understand the concept of stock out costs, even though the actual 
quantification is not possible. We should have a rough grading of the items 
depending upon the possible stock out costs.  

2.4 Systems Costs: These are the costs which are associated with the nature of the 
control systems selected. If a very sophisticated model of the relationship between 
stock out costs, inventory holding cost and cost of ordering is used and operated with 
the help of a computer, it may give the theoretical minimum of the other costs but the 
cost of such control system may be sufficiently high to offset the advantages achieved.  

o In most of the situations, however, there is no substantial increase in costs 
because of the proposed control system and in such cases, these costs can be 
overlooked.  

 3.0 Inventory Management - Constrains & Problems: 

 
Problems of inventory management vary from organization to organization depending 
upon various variables, some of them are as under:  

(a) Whether the demand for the goods is one time (static) or of repetitive 
nature (dynamic). In Railways, all the non-stock items are treated of static 
nature and stock items of dynamic nature.  
(b) In case of demands of dynamic (repetitive) items, whether future 
requirements can be assessed with certainty or uncertainty or under risk 
(probability). Also, whether the demand is fixed over a time or is variable.  
(c) Whether the material is manufactured in house or is to be purchased 
through outside suppliers.  
(d) Whether the lead time during which material can be arranged is fixed or is 
variable. 
 

 4.0 Economic Order Quantity: 

 
Depending upon various variables, different inventory models have been developed. 
Different models take different costs into account. One of the popular model 
developed for items of repetitive nature (dynamic), future demands for which can be 
projected with certainty is Economic Order Quantity (EOQ) model.  

o In addition to factors mentioned above, this model assumes that price of the 
material remains constant with time and also does not vary with order quantity. 
This model can be developed mathematically by differentiating total cost of 
inventory (ordering cost + inventory carrying cost) with respect to Quantity. 
The formula so derived is given below :  

Economic Order Quantity (EOQ) = √{ 2xAxCo / (Cu x Ci) } Where,                          
A = Annual Consumption Quantity  

                                                                        Co = Cost of placing one order  
                                                                         Ci = Annual inventory carrying                  
                                                                                             cost represented as fraction  
                                                                         Cu = Unit Cost (Rate/Unit) of the                                            
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                                                                                            material 
4.1 EOQ model and various other models and systems of recoupments as explained in 
Chapter 5 are the answers of two basic questions of inventory management  

--When to purchase?  
--How much to purchase? 

          5.0 Measuring Efficiency of Inventory Management: 

5.1 Efficiency of an inventory management system is generally measured by two 
measures;  

(a) Service level : This is the percentage of compliance of demands of user. 

This level is set by the top management who knows that cost of providing 
100% service level (i.e. meeting with all demands for materials at all times) is 
prohibitively high.  

o Therefore, it is attempted to attain a service level between 90 to 98% 
depending upon criticality of the items. In Railways, we try to comply 
demands of vital and safety items up to 97 to 98%, recoup imprest items and 
supply all ferrous and non-ferrous raw materials up to 95% and give 
compliance of all other items between 90 to 95%.  

(b) Inventory turnover ratio : This is a measure of average stocks held in stock 
at a time. This is measured in percentage by the following formula :  

                  
                                                Average value of stock of all materials held in stock 

             T/O ratio = --------------------------------------------------------------------------- 
                                                       Total value of issues made during the year 

o In Railways, Stores Balances are reflecting in various capital suspense head 
e.g., Purchase Suspense (7110, 7120, 7130), Sale Suspense (7140), Stock 
Suspense (7150, 7160).  

o As per accounting system for working out inventory turnover ratio, we divide 
debit balances outstanding in all above suspense heads on 31st March of the 
year by total issues made from 1st April to 31st March. This ratio is multiplied 
by 100 to get percentage. In Railways, we try to achieve turnover ratio of 

about 27%.  

(c) As overstock and inactive items are not contributing towards inventory 
turnover, we should control their balances. In Railways, total balances of 

inactive stores (items not moved for past 12 months or more) and overstocks 

should not be more than 5% of total Stores Balances. 

 6.0 Inventory Control: 

Inventory Control is the art and science of maintaining the stock level of a given group 
of items, incurring the least total cost, consistent with other relevant targets and 
objectives set by the management. Generally, this is measured in terms of service level 
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which is measured in terms of percentage of compliance of demands (requisitions for 
materials) of user departments and Inventory Turnover ratio as explained above.  

6.1 Inventory Control Techniques: Various techniques employed for controlling 
stock levels are;  

(a) Selective Management :- In this technique, various items of stores are 
classified in various classifications depending upon their consumption, value, 
unit price, criticality for the organization, source of supply, purchasing 
problems, rate of drawl from stores, seasonality and stores balances on a 
particular date. Different approaches of control are being followed for different 
types of items. Two such classifications ABC & VED are described in 
paragraphs 13.6.2 & 13.6.3.  

(b) Management by exception-- In this technique, items with certain exceptions 
are tackled on different points of time. For example, overstock items, surplus 
items and inactive items may require more attention.  

(c) Designing of recoupments policies -- Recoupments policies are designed in 
such a manner that average stocks of materials are optimum.  

(d) Rationalization: - Techniques of standardization and variety reduction are 
used to minimize lead time of the material, and reduce unnecessary inventory 
carrying costs.  

(e) Value Analysis: - Functions performed by the materials are analyzed and 
alternative designs/raw materials are suggested to achieve the same function at 
minimum cost.  

(f) Computerization: - Computer Outputs can be used for scientific forecast of 
demand to solve many inventory models, providing optimum safety stocks and 
for controlling funds. 

6.2 A-B-C Analysis :This analysis is based upon Pareto Principle according to which 
in many situations, majority of the activity (70 to 80%) is governed by very few (10 to 
20) attributes.  

� Hence if all the stock items are analyzed in terms of their annual 
consumption value, major part of total consumption value on a Railway 
(about 70-80%) is of only few high consumption value items (say 10 to 
20%). These items may be classified as A category.  

� 15 to 20% of total consumption is represented by another 15 to 20% 
items which may be classified as B category .  

� Remaining 5 to 10% consumption is represented by a large no. of small 
consumption value items which may be classified as C category.  

o Actual ABC classification depends upon management decision. In Railways, 
we have decided that  

� All high consumption value items which represent 70% of total issues, 
will be classified as A category,  

� Items which represent 20% of total issue will be classified as B 
category.  
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� All remaining items will be C category.  
o This analysis is done on the computer as explained below:  

(a) First of all annual issue values of all the items which were issued from all 
the depots are added together to find total issues (in rupees) of the Railway;  

(b) Then all the items are sorted in descending sequence of their issue value on 
the entire Railway (i.e. after adding issues of individual depots);  

(c) Then we go on counting the items adding issue value of the item to a 
'cumulative issue value' counter. When the value in this counter represents 
70% of total issue- value worked out in step (a), after reading a particular item, 
all the items from top to this item are classified as 'A' category items;  

(d) The reading of items is further continued when after reading a particular 
item and adding its issue value to 'cumulative issue value' counter, value in the 
counter is equal to 90% of total issues, we mark all items from item next to last 
A category item to this item as B category item;  

(e) All remaining items are classified as C category items.  

o For the purpose of Inventory Control, A category items are most important. 
Therefore, they are closely monitored at highest level at very frequent 
intervals.  

o In Railways, their stock levels, consumption forecast etc. are monitored at the 
level of COS/CMM every month. B category items are monitored at the level 
of CMM/Dy. COS every quarter or every six month.  

o Stock verification  
� of A category items is carried out every six months;  
� for B category items every year and  
� once in two years for C category items.  

o To achieve better inventory turn over ratio, we intend to keep average stocks of 
3 months, 6 months and 12 months of A, B and C category items respectively.  

6.3 V-E-D Classification: A-B-C Classification is on the basis of consumption value 
of an item and does not give any importance to the criticality of the item and therefore, 
only A-B-C Classification is not adequate. Classification done on the basis of 

criticality of the item is known as V-E-D, where the items are classified as Vital, 
Essential and Desirable.  

� Vital items are those items which are very critical for the operations 
and do not permit any corrective time i.e. they cannot be procured off 
the shelf if they are not available.  

� Essential items are comparatively less vital and work without them 
cannot be managed for few days.  

� All remaining items are known as Desirable items.  

6.4 A-B-C / V-E-D Matrix: Tackling the items on the basis of their consumption 
value and also criticality improves the service to the customer as well as we are able to 
control the inventory.  
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o We can design the stock levels in such a manner that  
� Maximum service is provided for C category vital items  
� While for A category Desirable items service can be minimum 

desirable.  
� For remaining items, service levels can be in between these two levels 

and average stock holdings can be designed accordingly.  
� Tackling the items on the basis of their consumption value and also 

criticality improves the service to the customer as well as we are able to 
control the inventory.  

Classification A B C 

Vital 4 2 1 

Essential 7 5 3 

Desirable 9 8 6 

        Numbers indicate the focus priority for best results both in terms of 
service as well  as resources required We can design the stock levels in such a 
manner that maximum service is provided for C category vital items which 
provide high satisfaction levels at very little cost, while for A category 
Desirable items service can be minimum desirable as the require large 
resources and provide very low satisfaction. For remaining items, service 
levels can be in between these two levels and average stock holdings can be 
designed accordingly.  

*** 

 

 

S.No. Wing Category 
No.of 

Trainees 

1.  C&W 

App.JE-II (RRB) 06 

Intermediate App.JE-II 06 

JE / Rankers 02 

2.  DSL 

App.JE-II (RRB) 03 

Intermediate App.JE-II (Dsl.Mech) 08 

Intermediate App.JE-II (Dsl.Elec) 04 

3.  WS 
Intermediate App.JE-II 13 

JE / Rankers 02 

4.  Drawing App.JE-II (RRB) 01 

                                                          Total 45 

Apprentices Undergoing Training (as on 15.09.2011) 
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Month Type of 

Course 

Course 

Code 

Course Title Batch 

No. 
No. of 

Candidate

s attended 

% Capacity 

Utilisation 

July 
2011 

Initial 
Course 

ART&MRT ART&MRT Course 07 06 

96% 

Refresher MMRC 
Material Management 
Refrsher Course 

48 13 

Special 
Courses 

DBM 
Data Base Management 
Course 

28 12 

MCH Mechatronics 19 05 

CAP 
Computer Awareness 
Programme 

84 23 

TC* Maintenance of Tower Car 01 07 

Aug 
2011 

Refresher 
Courses 

RC-WSI 
Refresher Course for Serving 
Work study Inspectors of 
Indian Railways 

15 04 

131% 

RC 
Refresher Course for Carriage 
& Wagon, Workshop and 
Diesel Supervisors 

30 36 

Special 
Courses 

DBM Data Base Management 29 12 

COP Course on Office Procedures 13 14 

AWT 
Advanced Welding 
Technology 

27 05 

SD* 
Special Course on Scrap 
Depot 

02 04 

Sep 
2011 

Refresher 
Course 

MMRC 
Material Management 
Refresher Course 

49 08 

- 
Special 
Courses 

M&P* Maintenance of M&P 02 09 

AWS Advanced Work Study 174 05 

ABS Air Brake System 16 07 

SAP-S* 
Safety Awareness Programme 
for Supervisors 

01 
Scheduled 

from26.09.11 

OCM 
Orientation Course for 
Ministerial (Non-Personnel) 
Staff 

66 
Scheduled 

from19.09.11 

CAP 
Computer Awareness 
Programme 

85 
Scheduled 

from26.09.11 

*  New courses offered for this year. 

Courses Conducted Vs Capacity Utilisation for the Last Quarter 
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Month Type of 

Course 

Course 

Code 

Course Title Batch 

No. 

From To 

Oct 
2011 

Initial 
Course 

MMIC Material Management  16 10.10.2011 15.11.2011 

ART&MRT ART & MRT course 08 31.10.2011 26.11.2011 

Refresher IRC  Integrated Refresher Course 31 10.10.2011 31.10.2011 

Special 
Courses 

SC-W* Special course for welders 02 10.10.2011 15.10.2011 

SC-CAP* 
Special course on M.S.word & 
M.S.Excel  

03 10.10.2011 12.10.2011 

DBM Database Management  30 17.10.2011 22.10.2011 

COP Course on Office Procedures 14 27.10.2011 29.10.2011 

Nov 
2011 

Refresher 
Courses 

MMRC Material Management 50 21.11.2011 03.12.2011 

IRC Integrated Refresher Course 32 28.11.2011 17.12.2011 

Special 
Courses 

CAP 
Computer Awareness 
Programme 

86 08.11.2011 12.11.2011 

MCH Mechatronics 20 14.11.2011 19.11.2011 

AWS Advanced Workstudy Course 175 14.11.2011 08.12.2011 

TC* Maintenance of Tower Car 02 14.11.2011 26.11.2011 

OCM 
Orientation course for 
Ministerial staff 

67 21.11.2011 26.11.2011 

AIM 
Accident and Investigation 
Management 

17 28.11.2011 03.12.2011 

Dec 
2011 

Special 
Courses 

AWT 
Advanced Welding 
Technology 

28 05.12.2011 10.12.2011 

DW* 
Special course on Depot 
Working 

02 05.12.2011 07.12.2011 

COP Course on Office Procedures 15 08.12.2011 10.12.2011 

DBM Date base Management  31 19.12.2011 24.12.2011 

 

*  New courses offered for this year. 

 
*** 

Courses Offered in the Next Quarter 


