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PART IV:  CAPACITY UTILIZATION OF INDIAN RAILWAY NETWORK AFTER COMMISSIONING OF 

THE DFCS. 

 

As brought out in Part III, huge line capacity would be released on the residual Indian 

Railway (IR) network along the alignments of both the Eastern and Western Corridors. 

Utilization of the thus generated line capacity on IR network to operate sustainable quality 

passenger services is the challenge addressed in this Part.   

 

Analysis of the relevant passenger demand that exists in various Origin – Destination 

(OD) pairs in the country is estimated in Segment A: Passenger Demand and Value by first 

analyzing the demand that exists in the reserved and unreserved categories of train services, 

using the data of PRS, UTS and Suburban sectors. This analysis is further augmented by 

analyzing the trends in the OD flows of the domestic Civil Aviation sector, which has logged 

the near 100 million mark in the calendar year CY 2016 at a growth of over 23% y-o-y. The 

point-to-point OD pairs of demand that are identified herein are segmented based on various 

service level parameters. The customer value of price, travel speeds, safety, availability, 

reliability, comfort and facilitation of service are factored herein to suggest a classification of 

train services based on the identified service parameters. The major outputs of this segment 

are the identification of the potential OD flows and the classification thereof. Also the concept of Hub and Spoke  model for train services is mooted herein. 
 

While the demand OD pairs are homed in, in segment A, Segment B: Profitability 

and Value Maximization discusses the profitability of running such typical passenger 

services on the Indian Railway, by identifying the various elements that comprise the cost 

structure – O&M expenses, depreciation and overheads – that lies within the terminal and 

line haul costs of the specific OD pair and suggesting specific strategies to maximize the value 

viz. Manning scales, Datums, Incentives, Special VRS schemes, Leasing systems, Private 

Coaching terminals, etc. Specific implementation plans are laid out for each of the identified 

strategies. The need for institutionalizing cost analytics  in the field working is also 
emphasized and strategy suggested for implementation therein. The interface that exists 

with Mission: Beyond Book Keeping and the need for institutionalizing the Rail 
Development Authority RDA  to address the issue of skewed pricing of passenger services  are also discussed herein.   
 

The analysis of Civil Aviation Data in Segment A above has clearly pointed that the 

volumes of passengers travelling by air is registering a double digit growth y-o-y in travel 

distances less than 500 kms – a segment which is commonly perceived to be the bastion of 

rail and road sector. With proactive policies of proliferation of domestic airports and policies like Udan  by the Ministry of Civil Aviation, this segment is further set to witness an ever 

increasing burgeoning growth, which is likely to chip indelibly in the current clientele of 
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Indian Railways, especially in the Upper Class segment of our rail services. Thus, there is 

clearly an imminent need to upgrade speeds on Indian Railway, specifically along the two 

corridors : New Delhi-Mumbai and New Delhi-Kolkatta, where capacity is being generated 

due to the commissioning of the DFCs. Segment C: Speeds and Quantum leaps, discusses 

this issue of Speed Upgradation . While the initiative of Upgradation of speeds is totally in 
the realm of Mission: Raftar, there is a need for strategic planning to be re-oriented along route  lines. Institutionalizing Route Planning  and identifying lessons from such 

initiatives in the past and the need to have twin planning tools – a long range one and another of a workman bee  type - are discussed in this context, which are aimed at 

institutionalizing such planning processes herein and leverage on the same towards making 

use of the released capacity, no sooner than it is available. Also the short and medium term 

steps that are required for upgradation of speeds is also discussed herein. 

 

To cater to the desired level of services, the availability of suitable coaching stock both 

by desired type and numbers are to be made available before commissioning of the DFC. In 

Segment D: Coaching Stock and its Availability, the current availability and the future 

plans are discussed threadbare herein towards this end. 

 

Along with the Price  and Speed of travel , the reliability, availability and safety of 
services is of primary value for a travelling passenger. Equipment failures and Accidents 

have an indelible imprint in terms of eroding the value of rail services to the customer. 

Reorientation of maintenance practices is the key herein and while the Mission: Zero 

Accidents, would address the issue comprehensively, Segment E: Other Price-

performance metrics: The 5Ms – stresses the importance of systems perspective to the 

entire issue. Along with the 3Ms – the Men, Material and Machinery, which the Mission: 

Zero Accidents, should seriously address in its quest of making the Indian Railway network, 

a reliable and safe system, herein the importance of the other 2 Ms – the Mechanisms and the 

Measurements systems is emphasized.  A case study which came to light during the recent initiative of Hon ble MR of nominating each ED in the Railway Board to monitor a Division 
(January 5th 2017 – Feb 5th 2017) is used to illustrate the need for 5Ms – the Men, Material, 

Machinery, Mechanisms and Measurement Systems - to be viewed in a comprehensive 

manner to address the systemic issues that plague the system. The open loop that exists 

currently wherein each activity on Indian Railway is measured, but the measurement not 

adequately fed back into the system in a self-reinforcing manner is discussed and an 

implementation plan for leveraging existing information systems to build robust feedback 

mechanisms into each and every activity and Closing the Loop  on the field systems aimed 

at building reliable and accountable systems is the major outcome in this segment. 

 

While the issue of price, speed, reliability, availability and safety of services are of 

primary value to the travelling passenger, the infrastructural constraints at Terminals could 
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prove to be the key constraint for future growth of passenger traffic on Indian Railways. 

Segment F: Coaching Terminals – The key to future growth – deals with availability of 

platforms, pit-lines and adequate junction arrangements need to be addressed forthright. 

While recent initiatives of Ministry of Railways have revolutionized the PAPD (Pre-Arrival 

and Post-Departure) facilities for the passengers, especially the pre-Arrival facilitation 

systems for passengers in terms of seamless ticketing, information of services, RDN, etc, the 

PDPA (Pre-Departure and Post-Arrival) of passengers from/to stations needs to be 

addressed forthright.  While PAPD processes are mostly soft in nature, the PDPA issues 

require infrastructural inputs. The detention of passengers at stations and the ease of flow to 

and from the stations into the city/townships need to be addressed comprehensively. While 

the parameter of coach utilization – average coach km per coach day – would improve 

substantially with up-gradation of speeds, operational steps like standardization of rakes and 

the benefits that accrue not only in terms of enhanced punctuality but also the savings that 

could accrue through maintenance spares are discussed herein. Rationalization of stoppages 

and passenger services, is another lever on which Indian Railways could leverage upon. 

 

Continuing the discussion on terminals, the spectrum of possibilities that exist in the 

area of PPPs in enhancing the quality of passenger services is explored in Segment G: 

Private Coaching Terminals and Trains - A Concept whose Time has come! A spectrum 

of opportunities in PPPs including one or many of the coaching activities – development of 

coaching terminals, operation, maintenance of the same, ownership of locomotives and crew- are explored herein. Combined with options of auctioning the paths , the area of PPPs offer 

tremendous opportunities to upscale passenger services on Indian Railways consequent on 

the commissioning of the DFCs. 

 

A. PASSENGER DEMAND AND VALUE 

 

 An inevitable starting point in this journey of attempting to utilize the thus generated 

huge capacities is a robust demand analysis aimed at identifying the specific Origin-

Destination pairs for potential passenger flows by rail on these corridors.  Segmentation of 

these identified Origin-Destination flows amongst different service levels – commuter 

segment, inter-city(Fast Service); inter-city(slow); inter-city long distance(Overnight); inter-

city long distance(Double night) etc., is the next essential step in terms of customizing the service design  to each segment – both from an operational  perspective of Indian Railway and from the value  perspective of the customer.  While operational   perspective of Indian 
Railway demands fixing the optimal level of assets – viz. locomotives with conventional 

coaches and the numbers thereof; EMU/DEMU/MEMU services with differentiated number 

of Units; train-sets; etc. – customized for each segment, delivery on the value  proposition to 
the customer in each segment requires strategies amongst all the dimension of customer 
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expectation i.e. price, commercial speed, reliability, availability, seamless transit – 

PAPD/PDPA aspects at terminals and Safety. Before diving  into the analysis of the PRS, UTS and Suburban data, a general 

discussion on the Passenger Business of  Indian Railway is in order.  

 

1.  General discussion on Passenger segment on IR: The table below shows the year-

wise growth of passenger traffic on Indian Railways in the past six decades. It can be seen 

from the data, that while passenger volumes have increased by over 7 times to 8224 million 

from 1950-51 to 2014-15, the average travel distances have gone up by only 2.8 times to 

139.5 kms and the Passenger Kilometers (PKMs) have consequently gone up by over 18 

times. 

 

The revenue earnings have increased by over 400 times during the 60 year period, 

while this staggering output is serviced by over 50,000 passenger carriages and over 9700  

multiple units(EMUs/DMUs/DHMUs) currently. 

                                                               Table 57 
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Chart – 164 
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Chart - 165 

 

 

Currently, Indian Railway is facing a challenge in terms of tapering growth in 

passenger segment of its business. Both the number of passengers and the transport output 

of Passenger – Kilometers(PKMs) have saturated in recent years. Another challenge facing 

the Indian Railways in the passenger segment of its business is its cost recovery ratio.  

 

As can be seen from the above graph, the widening gap between the revenue 

realization and the Cost per PKM is an issue that needs to be addressed forthright for 

sustainability of the passenger segment business of Indian Railways.  
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On Indian Railway, passenger business is segmented into two broad categories – 

suburban and non-suburban segments. The distinct characteristic of high volume passenger 

traffic with a very low average lead is due to the pre-dominance of loss-making  short-lead 

traffic in the overall passenger volumes carried by Indian Railway, especially the suburban 

traffic. 

 

Suburban passengers, statistically are those passengers who travel on Unreserved 

tickets in notified suburban sections. On Indian Railways currently, Mumbai, Kolkata, 

Chennai, Secunderabad areas are notified as suburban sections, while New Delhi area too is 

classified as Suburban for statistical purpose. The distribution of passengers – year wise – in 

past three years along the suburban and non-suburban segments are depicted below: 

 

Chart - 166 
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Of the 8.4 Billion passenger volume per annum, nearly 55 % is in the suburban 

segment, while the non-suburban unreserved segment contributes 38% and the reservation 

category, commonly abbreviated as the PRS category (Passenger Reservation System 

Category) accounts for the remaining 7% of the volumes.  

 

The very low yields in the suburban segment at Rs 5 – Rs 7 per passenger make them heavy loss making  propositions, with % volume contributing to only . % of the 
passenger revenue, while the non-suburban segment too is loss making , with % of the 
volumes contributing over 93% of the revenue. 

 

 

 

Chart - 167 

 
 

 

 

Even within the non-suburban segment of passenger business, as can be seen from 

the following table,  there are huge variations amongst different segments in the profitability 

ratios. While Unreserved segment, is hugely loss-making, with losses to the tune of (70 – 

80)%, even in the Reserved segment, only AC-3 Tier class is profitable with a marginal 

profit of just over 2%.  
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Table - 58 

PROFITABILITY OF NON-SUBURBAN SERVICES ON IR         (2014-15) 
 

Type of Seats 

Passenger 

Kms(PKMs) in 

Millions 

Earnings                

(in Rs Cr ) 

Earnings per 

PKM(in Rs) 

Cost per 

PKM( in Rs) 

% 

difference 

between 

earnings 

and cost 

Reserved          

AC First Class 1,892 500 2.64 2.94 -10.2% 

AC Sleeper 18,280 2347 1.28 1.49 -14.0% 

First Class(M&E) 788 80 1.01 3.28 -69% 

AC 3-Tier 52,286 5213 1 0.98 +2.04% 

AC Chair Car 8,673 902 1.04 1.13 -7.96% 

Sleeper Class (M&E) 2,37,153 8187 0.35 0.64 -45.3% 

Second Class(M&E) 3,47,197 7861 0.23 0.37 -37.8% 

Unreserved          

First Class(Ordinary) 10,177 309 0.30 1.01 -70.29% 

Sleeper Class(Ordinary) 3,523 99 0.28 1.43 -80.4% 

Second Class(Ordinary) 4,18,136 5826 0.14 0.45 -68.9% 

     

 

Source : D.K. Mittal Committee Report, 2014. 

 

 

 

While suburban services are essentially to cater to the commuter traffic and are 

characterized by EMU train services, even the regular passenger services of Indian Railways – the Mail/Express and Passenger services – serve the same commuter segment during the peaking  rush hours of morning and evening. Thus this segmentation of Passenger Business 

on Indian Railways as – Suburban and Non-Suburban is ridden with considerable overlap 

and the segmentation itself needs to be reviewed, to reflect the demand segments in a 

rational manner. 

With the above background of a general discussion on the passenger business on 

Indian Railway, a detailed demand analysis is carried out on PRS, UTS and Suburban data 

sourced from Centre for Rail Information System(CRIS), first by analyzing the absolute 

volumes of passenger trips - Origin-Destination(OD) pair-wise in the reserved and 

unreserved segments of passenger flows – along the dimension of class(AC, Sleeper, II(M/E, 

etc.)   and thereon the unmet demand is assessed by analyzing the Waitlist position and 

potential O-D pairs identified. A segmentation of these potential flows to fix the service levels 

is suggested based on parameters of – distance, speed, day/night services, etc. 
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2.  Passenger Demand Analysis – I : PRS, UTS and Sub-Urban 

 

(i) Reserved segment of passenger business : Lead and Class Analysis – A case for 

reclassification of passenger services on Indian Railways 

 

During the FY 2015-16, an average of 1.59 million passengers travelled in reserved 

accommodation on Indian Railway.  Nearly 60% i.e. 0.95 million of the 1.595 million 

passengers, travelled by Sleeper Class – reserved segment, every day, while number of 

passengers by AC-3 Tier is 0.276 million passengers i.e. ~17.25% of the reserved segment. 
 
 (Notation: 1A   -  First AC;     2A  -  Second AC       2S   -  Second Sitting 3A  -  Third AC   CC  -  Chair Car; EC -   

Executive Chair Car    FC  -   First Class and  SL -   II Sleeper) 

                                                                      Chart - 168 

Chart 169 
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The lead distribution ( X-axis : Kms and Y-axis : average number of daily 

passengers) of reserved passengers is shown above and as expected it shows a Poisson-like  distribution, with peak numbers stacked in the distance ranges below  Kms and 
peaking in the ranges of (300-500) Kms.             

 

Chart – 170 

 

 

 

The class-wise lead distribution shown above, reveals an obvious pattern based on 

the nature of travel. While the classes of SL, 3A, 2A, FA, FC are stacked towards the higher 

end of the lead  slabs, with all of these classes peaking in number in the distance range 

(450-500) Kms and amenable for overnight journeys at current average speeds of (50-60) 

Km/h, the classes of 2S, CC, EC are essentially day journey passengers and as can be seen, the 

numbers in these classes peak in the range(200-300) Kms. 
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As the Sleeper Class(SL) and the Second-Sitting(2S Class) dwarf the Upper Classes in 

terms of the volumes of passengers, the Upper Class distribution of volumes over different 

distance slabs is shown below : 

Chart - 171 

 

 

 

Surely, in the above two graphs, lies the key towards re-classification of services on 

Indian Railway.  The current classification of train services as suburban and non-suburban 

was useful in the past, especially at the time of inception of the Indian Railways, where 

Railways essentially started and expanded around the metros of Mumbai, Chennai and 

Kolkata and extended to their suburbs and such a classification was thus logical at the time.   
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Now, given that, suburban volumes are substantial and account for over 55% of the 

volumes, but yields less than 7% of passenger revenue- there is a need to take a fresh  look 
at such classification.  Even today, though Kolkata, Mumbai, Chennai and Secunderabad and 

New Delhi (for statistical purpose) are classified as suburban, a number of EMUs/DEMUs are 

being run in other areas of India, which are not classified as suburban.  Also a number of Mail/Express and passenger trains plying during the office hours  in the respective 
geographical segments too serve the same commuter traffic. Thus, the classification of 

passenger traffic as primarily Suburban  and Non-Suburban , has perhaps lost its relevance 
in this context. 

The classification of trains could be along the service segments the trains serve – 

Overnight travel – requiring – Sleeper facilities viz. Sleeper II, IA, 2A and 3A.  

Chart - 172 

 

 

The lead –distribution in all the above sleeper classes is shown above.  It can be seen 

that the volumes peak in the distcance slab of 500 – 550 kilometres. 
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Chart – 173 

 

 

 

 

 

 

 Similarly, the Chair Car  and Sitting  accomodation in reserved segments of 
passengers, shows a peaking characteristic in the distance ranges of 250-300 kms. Given the 

initiatives in speeding of trains, it is apt to fix the service level of trains based on distances 

traveled and the desired speeds. In the light of the above analysis, it is suggested that the 

upper ranges of 300, 500 and 1000 kilometres are suggested as benchmark distances for 

reclassification of our train services. 
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The suggested reclassification of passenger train services under different 

service levels (SL) is as under: 

Chart – 174 

 

 

 

 

For each of the service levels (SL) 1 to 9 indicated above, a customized service with a 

configuartion of locomotion and coaches would be required. This aspect of fixing a particular 

configuartion for a specific service level is discussed later in this segment in more detail. 

 

(ii) Reserved Segment of Passenger Business – Origin Analysis 

First an analysis of the volumes of reserved passengers from originating  stations is carried out followed by the Origin-Destination  OD  analysis. 
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Chart – 175 

                 Daily Average Number of Passengers – Boarding Area/Station wise – Top 50 

 

 

The above diagram shows station-wise number of originating passengers per day.  

Herein the 7 major areas of New Delhi, Mumbai, Howrah, Chennai, Hyderabad, Bangalore and 

Patna have been clustered as Areas rather than stations, so as to give estimates of passenger 

flows from the areas.  Thus New Delhi Area is a cluster of stations – New Delhi(NDLS), 

Nizamuddin(NZM), Delhi(DLI), Anand Vihar(ANVT) Terminal, Delhi Sarai Rohilla(DEG).  

Similarly, Mumbai Area is clustered with 6 terminals – Bandra(BDTS), Mumbai Central(BCT), 

Kalyan(KYN), Dadar(DR), Chatrapati Shivaji Terminus(CSTM), Lokmanya Tilak(LTT). 

Similarly, Howrah Area is a cluster of 3 terminals – Howrah, Sealdah and Kolkata, 

whereas Chennai Area comprises Chennai Central station and Chennai-Egmore; Hyderabad 

Area comprises Secunderabad(SC), Hyderabad(HYB) and Kacheguda(KCG) stations, 

Bangalore area comprises 4 terminals – Bangalore, Yaswantpur, Kirshnaragapuram and 

Bangalore Cantonment stations. Similarly, Patna comprises of two terminals-Rajendar Nagar 

and Patna stations 

It is also noteworthy that apart from New Delhi, Mumbai, Kolkata area on the two 

corridors, stations like Ahmedabad, Jaipur, Surat, Lucknow, Allahabad, Vadodara, Ajmer, 

Kota and Jodhpur stations on the Eastern and Western corridors figure in the top 50 

originating stations on Indian Railway. 
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 Chart - 176  

 
 In this context, it is to be noted that New Delhi, Mumbai and Howrah areas, which house  major stations originating over % of the reserved  passengers in the country – 

all lie along the alignment of the two DFC corridors. With New Delhi originating 1.4 lakh, 

Mumbai 1.1 lakh and Howrah 0.7 lakh passengers per day the density of traffic originating on 

these corridors is the largest amongst any areas in India.  

Chart - 177
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Chart – 178 

 

The details of the originating load of reserved passengers at each of these major 

stations are indicated above. 

(iii)  Reserved segment of Passengers – OD Analysis: 

A sequential analysis of the PRS data is carried out to identify the Origin-Destination 

demand sectors – class-wise. First the top OD pairs, by volume of passengers is culled out 

class-wise on a pan-India basis and then the specific OD pairs, relevant to the Indian Railway alignment, alongside the DFC alignment are picked  out! 
The sequence of charts shown below, depict the above process, which is self-

explanatory. 

                          Chart – 179 - Daily Average Number of Passengers – OD Pair Area/Stations wise 
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Chart – 180 

 

 Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50

 
 

Chart – 181 

 

     Chart – 180 Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class 1A
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Chart – 182 

Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class 2A

 

Chart – 183 

 

Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class 2S 
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Chart – 184 

 

Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class 3A 

 

 

Chart – 185 

Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class CC 
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Chart – 186 

 

Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class EC 

 

 

 

Chart – 187 

Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class FC

 

 



225 

 

Chart – 188   : Daily Average Number of Passengers – OD Pair Area/Stations wise – Top 50 – Class SL 

 

From the above OD analysis – class-wise, the following demand sectors by volumes 

are identified and charted in the table below: 

 

 

Chart – 189   : Demand Chart (Class-wise by volumes) – alongside the two DFCs 

 

From-To 

All 

Class 1A 2A 3A SL FC CC EC 2S 

Mumbai-Ahmedabad                   

New Delhi-Patna                   

New Delhi-Mumbai                   

New Delhi-Howrah                   

Surat-Mumbai                   

Howrah-Patna                   

Mumbai-BRC                   

New Delhi-

Ahmedabad                   

New Delhi-CNB                   

Mumbai-Varanasi                   

New Delhi-Lucknow                   

Mumbai-Surat                   

Allahabad-New Delhi                   

Kota-New Delhi                   

Pune-Mumbai                   

Ahmedabad-Surat                   
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New Delhi-Surat                   

Jaipur-New Delhi                   

Mumbai-Allahabad                   

Mumbai-Lucknow                   

 

Thereon, an analysis of the passengers on Wait List in the Reserved Segment  
is carried out 

(iv) Reserved Segment of Passenger Business on Indian Railway – Wait List  Analysis 

For the period CY 2016, 35,989 passengers were on the waitlist on an average per 

day. Around 60% (approx 20,519 numbers) of the passengers on this waitlist were in Sleeper 

class, while 11,000 numbers were passengers waitlisted in the Air-conditioned segment. 

Chart – 190

 

The top 50 originating stations from where passengers were dropped off the wait list 

are topped by the metro cities of New Delhi, Mumbai, Chennai, Howrah, Hyderabad and 

Bangalore. Apart from New Delhi, Mumbai, Howrah, the cities of Ahmedabad, Surat, 

Allahabad, Vadodara too figure in the top 50 originating stations where Waitllist figures are 

maximum on  the IR network in  the alignment of the two DFCs. 
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A detailed analysis of the Wait-list  passengers is presented herein. Firstly, analysis 
of OD pairs – overall and next analysis of OD pairs – class-wise and then OD pairs specific to the two DFCs are picked  from amongst them  as shown in the dotted brown  boxes. 

Chart – 191

 

Chart – 192
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Chart – 193

 



229 

 

 

 

 

Chart – 194 
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Chart - 195 

 

 

Chart - 196
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A further analysis was undertaken on the Upper Class Waitlist positions in Rajadhani, 

Duronto, Shatabdi and Suvidha Specials and the following results emerge. Waitlists were 

classified in three distance slabs – (i) 300 – 800 (ii) 100 – 300 and (iii) 50 -100 and the OD 

pairs zeroed in each category. 

Chart - 197 

 

 

The following demand chart depicts the top 200 volume based OD flows of passengers 

on the IR network in the reserved segment. 

Table - 59 

OD No Per Day OD No Per Day OD No Per Day OD No Per Day 

MAS -SBC  4639 MAS -HWH  1705 BZA -MAS  1191 SBC -KCG  979 

SBC -MAS  4555 NDLS-MUV  1699 KYN –PUNE 1190 ST  -BDTS 974 

MAS -CBE  3938 ST  -BCT  1697 GKP -LJN  1181 ST  -BVI  973 
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CBE -MAS  3931 NDLS-HWH  1688 MAS -SA   1180 SC  -RJY  968 

NDLS-PNBE 3305 BRC -BCT  1672 NZM -BPL  1179 DEE -JAT  961 

ADI -BCT  3110 BBS -HWH  1671 LTT -GKP  1173 KCG -TPTY 961 

NJP -SDAH 3095 HWH -BBS  1666 SA  -MAS  1171 TPTY-BZA  958 

LKO -NDLS 3022 SC  -BZA  1656 MAS –TPTY 1168 RJY -SC   952 

NDLS-LKO  3021 TEN -MS   1638 UBL -SBC  1167 BGP -ANVT 949 

BCT -ADI  2993 BCT -BRC  1592 SBC -MYS  1166 JAT -DLI  945 

PNBE-NDLS 2991 ST  -ADI  1587 HWH -NJP  1161 NDLS-GAYA 943 

VSKP-SC   2973 TPTY-SC   1583 DBG –NDLS 1158 PUNE-NGP  943 

SDAH-NJP  2973 KOTA-NZM  1566 LTT -ALD  1157 PUNE-KYN  942 

MDU -MS   2874 BZA -SC   1550 HWH -GHY  1152 NZM -BCT  937 

NDLS-CNB  2841 

HWH -

NDLS 1549 DLI -JAT  1150 BSB -LKO  933 

CNB -NDLS 2726 BVI -ADI  1548 ADI -BDTS 1149 BPL -UJN  930 

SC  -VSKP 2674 LTT -BSB  1536 HBJ -JBP  1142 ADI -DLI  928 

MS  -MDU  2672 MAS -ED   1513 SC  -GNT  1137 BDTS-NZM  922 

CDG -NDLS 2417 

HWH -

DGHA 1489 CSTM-BSB  1116 ERS -TVC  922 

JAT -NDLS 2396 ED  -MAS  1483 BCT -NDLS 1094 KCG -YPR  921 

MS  -TPJ  2389 MS  -TEN  1456 AGC -NZM  1091 CSTM-SUR  919 

TPJ -MS   2366 NDLS-SDAH 1441 

NGP –
PUNE 1089 FD  -DLI  916 

PUNE-SUR  2355 NDLS-DBG  1440 KCG -SBC  1083 CSTM-HYB  916 

NDLS-CDG  2316 NDLS-HW   1432 SBC -UBL  1079 JP  -UJN  910 

HWH -PURI 2314 BVI -ST   1400 BDTS-ST   1071 CSTM-LJN  906 

SUR -PUNE 2289 

NZM -

KOTA 1393 HYB –CSTM 1068 TNA -PUNE 904 

ALD -NDLS 2243 ADI -BVI  1390 NDLS-ADI  1054 

MLDT-

SDAH 903 

NDLS-SVDK 2172 LDH -NDLS 1367 BDTS-ADI  1049 GNT -SC   903 

PURI-HWH  2167 NZM -AGC  1363 ANVT-BGP  1049 

ANVT-

PNBE 902 

HWH -TATA 2154 YPR -HWH  1357 NDLS-MAS  1047 RNC -NDLS 902 

NDLS-ALD  2129 VSKP-BZA  1349 BHUJ-BDTS 1039 BCT -NZM  901 

HWH -MAS  2079 

DGHA-

HWH  1327 SC  -MAS  1037 TVC -ERS  897 

NDLS-JAT  2054 DDN -NDLS 1324 ADI -NDLS 1036 MYS -MAS  896 

HWH -CSTM 2039 NDLS-BCT  1323 MAS -MYS  1034 

SDAH-

MLDT 894 

ASR -NDLS 2002 NDLS-LDH  1311 JU  -JP   1026 HWH -SC   894 

SVDK-NDLS 1956 KOTA-JP   1286 NDLS-BPL  1025 HWH -RJPB 891 

TATA-HWH  1943 SDAH-NDLS 1272 NDLS-GKP  1024 

HWH -

PUNE 885 

BSB -LTT  1943 HWH -RNC  1268 PNBE-HWH  1021 MAS -NDLS 876 
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PUNE-CSTM 1931 GKP -LTT  1266 BDTS-BHUJ 1021 DR  -PUNE 875 

CSTM-PUNE 1924 RNC -HWH  1260 BSB –CSTM 1018 DLI -ADI  872 

CSTM-HWH  1922 GKP -NDLS 1256 JP  -DEE  1010 NZM -BDTS 863 

NGP -CSTM 1872 LJN -GKP  1246 JP  -KOTA 1001 SUR -CSTM 863 

ADI -ST   1820 BZA -VSKP 1246 VSKP-TPTY 1001 YPR -KCG  862 

HWH -YPR  1818 HWH -PNBE 1246 NJP -HWH  1001 JAT -ASR  859 

NDLS-ASR  1805 MAS -BZA  1222 NDLS-GHY  1001 ADI -MAS  850 

MUV -NDLS 1805 BPL -NZM  1207 RJPB-HWH  986 DLI -AMH  850 

CSTM-NGP  1766 JBP -HBJ  1204 LJN -CSTM 985 GHY -HWH  849 

ALD -LTT  1760 MYS -SBC  1202 GAYA-NDLS 985 SC  -HWH  847 

BCT -ST   1746 HW  -NDLS 1199 MAS -SC   984 HWH -DHN  847 

SC  -TPTY 1715 NDLS-DDN  1198 NDLS-RNC  981 SC  -NSL  846 

 

From both the volume and Waitlist analysis the following OD pairs of potential are 

homed in along the DFC alignment on the IR network. 

 

Table - 60 

Potential (OD-Pairs) All Class 1A 2A 3A SL FC CC EC 2S 

Mumbai-Ahmedabad                   

New Delhi-Patna                   

New Delhi-Mumbai                   

New Delhi-Howrah                   

Surat-Mumbai                   

Howrah-Patna                   

Mumbai-BRC                   

New Delhi-Ahmedabad                   

New Delhi-CNB                   

Mumbai-Varanasi                   

New Delhi-Lucknow                   

Mumbai-Surat                   

Allahabad-New Delhi                   

Kota-New Delhi                   

Pune-Mumbai                   

Ahmedabad-Surat                   

New Delhi-Surat                   

Jaipur-New Delhi                   

Mumbai-Allahabad                   

Mumbai-Lucknow                   

Ajmer - Mumbai 

          

After zeroing in on the OD pairs identified thus, these OD pairs are thus classified as 

per the service levels.  
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Chart - 198 

  

Finally the service levels above can be fitted against each of the identified OD pairs and the 

actual service designed. Indicative service designs are depicted below: 

Table - 61 

Service level- 

Parameter  

 

IC -Slow(Over 

night) 

IC – 

Fast(overnight) 

IC(Fast) - Day IC(Slow) - Day 

Distance >1000 Km >1000 Km 300-450 300-450 

Speed(Km/h) (80-100) Km/h (120-140) Km/h (120-140)kmph  

# of Carraiges 24-26 Bogies 10-12 Bogies 8-10 Bogies 10-12 Bogies 

Train 

sets/Conventional 

LHB 

LHB Train sets Train sets LHB 

Traction Electric/Diesel Distributed  Distributed Electric/Diesel 

Frequency Hourly once 

from 6pm to 

11pm 

Once in 90 

minutes 

Medium:6 

High:8 

Very High: 12 

(4-6) times per 

day 

O-D s identified New Delhi-Mumbai 

NewDelhi-Howrah 

New Delhi-Patna 

New Delhi- Ahmedabad 

HWH-Patna 

New Delhi- LKO 

LKO-CNB 

New Delhi-CNB 

Mumbai-ADI(High) 

Mumbai-BRC(Med.) 

Mumbai-Surat 

New Delhi-JP 
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After the analysis of the reserved segment business, the Unreserved  segment is 
analyzed herein for identifying the potential demand flows. 

 

(v) Unreserved Segment 

 

 Of the total of 22.2 million passengers carried per day, 93% belong to the Unreserved 

Segment, including Suburban passengers.  Suburban traffic comprised an overwhelming 55% 

of the total number of passengers carried.   

 

Chart – 199 

 

 

The Box-diagram shown below, indicate the contribution of each segment to the 

volume and earnings of the Railway.  Also the average speeds of Mail/Express, passenger 

and EMU services are depicted herein, as well as the yield (in Rs per PKM) in each segment 
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Chart - 200 
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The suburban segment which contributes 55% of the volume of passengers carried by 

IR, contributes less than 13% to the Passenger Kilometres of IR and meagre (5 – 6) % of the 

passenger revenues. This is essentially due to the nature of suburban traffic of high volumes 

of passengers carried over a short length of travel. In the financial year 2015-16, the average 

length of travel of suburban segment was 32.6 kms (compared to 726 kms. for upper class 

segment; 480 kms Sleeper class – reserved and 118 kms. for Sleeper class – unreserved 

segments) and the yield was 17.73 per PKm compared to 41.8 paise per PKm for non-

suburban segment. The low fare for suburban segment is traditionally due to social 

considerations which Indian Railways has been catering to for decades in major cities. 

 

Traditionally, suburban services have served the passenger traffic originating and 

terminating from/to Metropolitan areas of Mumbai, Kolkata and Chennai and over the years 

New Delhi and Secunderabad have been added to the list.  Suburban trains on IR are mostly 

Electric Multiple Units (EMUs), which have a wider car body and have quick acceleration & 

deceleration. They usually run in configurations of 9/12/15 cars. One unit of EMU train 

consists of one motor (power car) and two trailer coaches. Thus, a nine coach EMU train 

consists of three units having one motor coach at each end and one in the middle.  

 

Given the distinct characteristics of Suburban  traffic of high volumes, short hauls 
and very low-yields, a differentiated approach is warranted by partnering with the local 

governments. With the rapid spread of the urban areas around metropolitan cities, the 

demand for suburban services has been on the rise and recently Indian Railways had thus, 

circulated a draft policy on Suburban services  for comments/suggestions by the respective 
State governments. The basic objective of this policy on suburban rail systems is to eliminate 

the conflict between the long distance intercity transport / freight transport and suburban 

transport and build a financially sustainable model with participation of stake holders so that 

it can be replicated in more and more cities. This model will involve participation of both the 

Central and State Governments and the systems that are subsequently set up may ultimately 

serve as nodal centres for integrated multimodal transport.  

 

The salient features of the circulated Suburban policy  are :- 

 

(i) Projects which are necessarily required to be integrated with the existing Railway 

system for operational purpose shall be considered by IR depending upon technical, 

financial and operational feasibility.  

 

(ii) The institutional structure envisaged for project implementation and operating the 

suburban rail system is that of a Special Purpose Vehicle (SPV) with equal equity 

participation from respective State Governments and IR. The total equity contribution 

in the project shall not exceed 40% of the capital cost. 

 

(iii) IR shall provide land on lease basis where feasible as per extant rules to SPV after 

considering future requirements of IR. The complete cost of the land acquisition, 

leasing of Railway land and resettlement and rehabilitation (R&R) shall be met by 

State Government by either providing interest free subordinate debt to the SPV or 

from its own sources.  
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(iv) Proceeds from the commercial exploitation of land by the SPV shall be used by SPV for 

the project.  

 

(v) Project shall be executed as per provisions of Railway Act 1989. SPV shall take up the 

project execution except works related to Overhead Equipment, Signalling and tracks 

which involve interface with the existing yards of IR or the works which are close to 

the existing tracks of IR. SPV will approach the Zonal Railways for execution of these 

works. In the event the SPV desires IR to execute the entire project; the same will be 

executed by IR on mutually agreed terms.  

 

 

While Suburban thus warrants a differentiated model of sustainability, given its 

characteristics feature of contributing 55% of the volumes, but yielding less than 6% of the 

passenger revenues.  

 

A different customised approach would be warranted to the other segments of Unreserved  passenger business as well.  The SL Ordinary  segment too contribute only 

11.6% of the passenger revenues, despite 27% passengers travelling in the Unreserved non-

Suburban segment. 

 

 

Chart - 201 

 

 

While the Suburban traffic had a distinct pattern of leads concentrated in distance legs 

less than 50 kilometres, there is substantial passenger traffic which moves in Un-Reserved    category   over a slightly longer travel distances. The overall distribution  of Unreserved  
category including suburban traffic is shown below: 
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Chart – 202 

 

More distinct pattern emerges when the same UTS data i.e the Un-Reserved category data is 

analyzed for different classes of travel. The charts below depict two sets of data – (i) the 

volume distribution of OD pairs in Unreserved category over different classes of travel and 

(ii  the volume distribution over different distance slabs for the Un-Reserved category  of 
rail passengers. 

(i) the volume distribution of OD pairs in Unreserved category over different classes of 

travel  

Chart – 203 

 

Daily Average Number of Passengers – Top 50 OD Pair Area/Stations wise- Class wise 
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Chart – 204

 

 

 

 

 

 

Chart – 205 
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Chart – 206 

 

 

 

 

 

 

Chart – 207 
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Chart – 208

 

 

 

Chart – 209

 

 

Clearly the data herein points out that substantial volume of passengers travel in 

different parts of the country over short distance ranges of 120-150 kms, both in Upper class 

as well as in Other class in the Unreserved category. This points to a possibility of a Hub 
and Spoke  model of services in different regions of the country. The pattern is distinct that 

Mail/Express Trains are being used for these shorter lengths of hauls, which have an adverse 

impact on the punctuality performance of these trains.  A lead-wise exploration of the data 

on the same lines is presented here-in, which again points to a similar demand of a Hub and 
Spoke  model of services. 
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ii  the volume distribution over different distance slabs for the Un-Reserved 

category  of rail passengers 

Chart – 210 

Daily Average Number of Passengers – Journey Distance slab wise – All classes

 

 

Chart – 211 

Daily Average Number of Passengers – Top 50 Journey Distance slab wise – All classes 

 

While the overall numbers – all classes combined are stacked in the distance range 

less than 100 kms, due to the overwhelming numbers of Suburban  category of traffic, a 

more distinct pattern emerges when we seek a class-wise distribution of volumes over 

different distance slabs. 



244 

 

 

 

Chart – 212 

Daily Average Number of Passengers – Top 50 Journey Distance slab wise – Class wise 

 

 

 

Chart – 213 
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Chart – 214 

 

Herein – in the classes of 3A, CC and DR there is substantial passenger traffic that is 

carried over distance ranges above 100 kms and within 300 kms, which again points to a need for the Hub and Spoke  model of train services, so that the punctuality service levels 

could be maintained, by rationalizing the slow moving passenger services in the midst of fast 

moving passenger trains. 

Chart – 215 
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Chart – 216 

 

 

 

 

Chart – 217 

 

 

The distribution in FC and II again points to the sub-urban nature with distances below 100 

kms. 
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Chart – 218

 

 

The graphs above show that apart from CR, WR and ER, SER and SR where suburban 

traffic is predominant, an analysis of the non-suburban segment, shows high volume 

short-lead traffic in the ranges 100 – 300 kms.   

 

From these stations, considering a threshold of 20000 passengers per day, in this lead 

segment, the following originating hubs on the alignment of the two DFCs is suggested for the 

hubs – Delhi Area terminals, Kanpur, Allahabad, Lucknow, Varanasi, Ludhiana, Gaya, Patna 

on the Eastern alignment and Jaipur, Ajmer, Kota, Vadodara, Surat, Ahmedabad and Mumbai 

area terminals. 

  In this context, there is a tremendous scope for rationalization of services and for further increasing the speeds of service by adopting the Hub and Spoke  model. A combination of the Reserved  Segment passengers converging to a Hub  and thereon 

moving out into the suburbs  through seamless transfer and unified ticketing system is 

a concept which needs to be explored in this context, apart from the traditional transfer hubs  of Mumbai, Howrah and Chennai. Rationalizing passenger services along the Hub and Spoke  model thus also has an optimization  perspective apart from the business perspective presented above. 

With the train characteristics on the Spokes different from the arteries entering the 

Hubs, the variability factor reduces considerably. An illustration is made herein depicting the 

effect of variability and its detrimental effect on the overall transit times of the trains. 

The two factors, which impact the overall transit times in a given section are  
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(I) Utilization (U) of the section: The higher the utilization the longer the 

waiting time for the trains and  

(II) The Variability: The higher the variability, the longer the waiting time 

(Wt) for the trains.  

 

While utilization, itself has an adverse impact on the flow times of trains on the sections, 

Chart - 219 

 

 

the variability due to the inherent differences in the speed characteristics of passenger, 

mail/express and freight trains, by themselves have a multiplier detrimental effect on system 

performance, not to mention the added variability due the unsatisfactory features including 

equipment failures that occur in the system. 

 Variability in arrival time and block-section running times time leads to  
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 Idleness of resources 

 Waiting time of trains  

Given U is the utilization of the section and Wt is the average waiting time factor of a train in 

the section, and let  

 Ca = coefficient of variation for interarrival time for trains and  

 Cp = coefficient of variation for block section running time 

(Coefficient of Variation is defined as  the ratio of the standard deviation of interarrival time (or block 

section running time) to the mean(average) time). 

 

 U= Number of trains run/Charted capacity 

 c = In our case is 1 i.e only one serving block(In case there are two lines available for serving 

the same train, then c=2)  Then, drawing from Queing theory :  
Waiting time factor is the product of two factors – the Utilization factor and the variability 

factor. 

Chart 220 
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Chart  221

 

Now, the effect of variability and utilization on the flow time in the section, is 

illustrated through  sample data collected from Allahabad Division on a typical day. Shown 

below is the data of train running in one of the critical block sections of Allahabad Division on 

5th March 2017.  Herein are depicted the train distribution on the day.  

Table - 62 

Running time  of Mail/Exp & Freight Trains on Critical Section in UP Direction as per working 

chart 05.03.17                    

 from  00.00 hrs to 00.00 hrs   

SYWN-MNJ- DISTANCE-07.54 -- Caution- 30KMPH -SYWN-MNJ-847/29-848/15    

S. 

N 
Type of Load 

load Running 

Time as per 

WTT 

( For freight 

- 06''(75 

kmph)  

05''(100 

kmph) ,For 

M/Exp - 

04''(110 

kmph)     

04''(120 

kmph)   

03''(130 

kmph)  

Running Time Between  

Actual 

Running 

Time 

(minutes) 

Inter_train

_arrival_ 

Times (In 

minutes) 

GOODS M/Exp. 

SYWN-

PASSING 

TIME 

MNJ-

PASSING 

TIME 

1   12367 18=36   0.21 0.31 10 0 
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2   12393 21=42   0.51 0.58 07 30 

3   12309 21=42   01.23 01.30 07 32 

4 TKD       01.40 01.55 15 17 

5 DER       1.58 02.10 12 18 

6 JBTS       2.15 02.29 14 17 

7   12581 23=46   02.32 02.40 08 17 

8 PNK       02.46 03.00 14 14 

9   12301 20=40   03.11 03.19 08 25 

10   12313 20=40   03.26 03.35 09 15 

11   22811 16=32   03.35 03.44 09 9 

12   12423 20=40   03.49 03.59 10 14 

13   12439 20=40   04.14 04.22 08 25 

14   22970 20=40   04.25 04.32 07 11 

15 ADI       04.35 04.57 22 10 

16   12249 20=40   05.38 05.48 10 63 

17 PNP       05.53 06.05 12 15 

18 TKD       06.13 06.23 10 20 

19 BZM       06.28 06.39 11 15 

20 KLMG       06.45 06.57 12 17 

21 BHUL       07.02 07.15 13 17 

22   12401 24=48   07.17 07.24 07 15 

23   12501 22=44   07.34 07.42 08 17 

24 LHS       07.52 08.05 13 18 

25   64591 12CAR   08.05-06 08.18 12 12 

26   13007 18=36   08.21 08.30 09 16 

27 PMRG       08.37 08.46 09 16 

28 FAPP       08.50 08.59 09 13 

29 JJ-9       09.22 09.31 09 32 

30 JBTS       09.35 09.48 13 13 

31   15004 17=34   09.49 10.00 11 14 

32   12815 22=44   10.02 10.10 08 13 

33 SPTR       10.20 10.30 10 18 

34 PMRG       10.35 10.45 10 15 

35 DER       10.50 11.04 14 15 

36   15483 24=48   11.05 11.15 10 15 

37   12311 24=48   11.18 11.24 06 13 

38 DER       11.44 11.58 14 26 

39   22405 18=36   

11.55-

12.00 12.08 11 11 
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40   12561 22=44   12.08-10 12.20 12 13 

41   18101 20=40   12.26 12.35 09 18 

42 PNP       12.50 13.04 14 24 

43 DER       13.18 13.29 11 28 

44   22805 20=40   13.41 13.49 08 23 

45   12307 24=48   13.52 14.00 08 11 

46   15632 20=40   15.21 15.29 08 29 

47   12505 24=48   15.32 15.41 09 11 

48 PMRG       15.45 16.04 19 13 

49 PNP       16.09 16.28 19 24 

50 DER       16.35 

16.49-

17.20 22 26 

51 BAD       17.58 18.07 13 23 

52 JBTS       18.11 18.26 15 13 

53 PNP       18.29 18.48 19 18 

54   22441 12=24   19.11 19.17 06 42 

55   12487 18=36   19.21 19.30 09 10 

56 FDB       19.36 19.46 10 15 

57   14163+14113 24=48   19.56-57 20.07 10 20 

58 FDB       20.11 20.25 14 15 

59 DER       20.27 20.41 14 16 

60   14005 24=48   20.48 20.56 08 21 

61 LPGU       21.03 21.14 11 15 

62 PNP       21.18 21.35 17 15 

63   12417 22=44   21.54 22.01 07 36 

64   12801 22=44   22.14 22.22 08 20 

65   12427 20=40   22.24 22.32 08 10 

66   14055 23=46   22.40 22.50 10 16 

67   12275 20=40   23.04 23.10 06 24 

68   12559 22=44   23.20 23.27 07 16 

69   12397 22=44   23.29 23.35 06 9 

70 MKPP       23.49 24.00 11 20 

 

On 5th March 2017, 70 trains of different types were run on the system and the 

running time of each of the trains in the given block section and the spacing between trains ie 

the arrival rate of the trains at the beginning of the block, are depicted herein the last two 

columns of the above table. 
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The means and the coefficients of variation for the above data are shown below: 

 

 

Table : 63 

 

 

  

Block running 

time 

Inter_arrival 

time 

Mean(in mins) 10.0 18.4 

Standard Deviation(in 

mins) 3.5 8.6 

Coefficient of variation 0.4 0.5 

 

Cp Ca 

 

 

   

 

  Given the above, values for Ca and Cp, c=1, then for different utilization (U) 

factors, the Wt factors are derived as below: 

 

 

Table : 64 

 

U Wt 

0.50 0.09 

0.51 0.09 

0.52 0.10 

0.53 0.10 

0.54 0.11 

0.55 0.12 

0.56 0.12 

0.57 0.13 

0.58 0.14 

0.59 0.15 

0.60 0.15 

0.61 0.16 

0.62 0.17 

0.63 0.18 

0.64 0.20 

0.65 0.21 

0.66 0.22 

0.67 0.23 
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0.68 0.25 

0.69 0.26 

0.70 0.28 

0.71 0.30 

0.72 0.32 

0.73 0.34 

0.74 0.36 

0.75 0.39 

0.76 0.41 

0.77 0.44 

0.78 0.47 

0.79 0.51 

0.80 0.55 

0.81 0.59 

0.82 0.64 

0.83 0.69 

0.84 0.76 

0.85 0.83 

0.86 0.91 

0.87 1.00 

0.88 1.11 

0.89 1.23 

0.90 1.39 

0.91 1.58 

0.92 1.81 

0.93 2.12 

0.94 2.52 

0.95 3.09 

0.96 3.95 

0.97 5.38 

0.98 8.23 

0.99 16.80 
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Thus, for the above specific case, the Waiting time factor vs Utilization curve is 

depicted herein:  

Chart -222

 

It can be clearly inferred, that as Utilization of the section goes up and given a 

variability factor defined by the pattern of inter-arrival times and block running times, the 

waiting time goes up disproportionately and average speeds go down drastically by the 

Waiting time factor (Wt).  

 

Strategy (I) - Hub and Spoke Model for Passenger Services: 

 There is thus an operational  perspective of rationalizing the running times, through methods, such as Hub and Spoke  modes, apart from the clear Business case presented 

earlier. 

 

 On the Western Corridor, apart from Mumbai, Vadodara, Ahmedabad, Kota could be 

the target Hubs, while on the Eastern Corridor – apart from New Delhi and Kolkata; 

Allahabad, Kanpur, Lucknow could be prospective Hubs.  Enabling seamless transfer of 

passengers through Inter-City services and suburban/intra-city services through the Hub 
and Spoke  model through synchronized physical connectivity; unified ticketing  for 
reserved and unreserved portion of journey; facilitation processes for transfer of luggage and passengers including providing for manpower and machinery for such services ; could be 
institutionalized herein. 
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The Implementation strategy for the Hub and Spoke  model is suggested through an 
engagement of a reputed Consultancy, utilizing the Technical Assistance  component of the 
World Bank loan, among other things.   

 

 

 

 

3. Passenger Demand Analysis – II  : Civil Aviation ODs 
 

 In the CY 2016, Civil Aviation sector has logged a growth of 23% (YOY) with absolute 

volumes (99.8 million passengers) of  100 million passengers.  The OD data sourced from 

Ministry of Civil Aviation was analyzed herein.  

 

The month-wise figures of number of civil aviation passengers is shown below: 

 

 

 

Chart – 223 

 The top  OD pairs for passenger flows for the  month period Dec  – November 2016 is shown 

below:- 
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Chart – 224 
 

1. Delhi Mumbai 

2. Delhi  Bangalore 

3. MumbaiBangalore 

4. DelhiKolkata 

5. GoaMumbai 

6. GoaMumbai 

6. ChennaiDelhi 

7. DelhiHyderabad 

8. Ahmedabad Mumbai 

9. Chennai Mumbai 

10. PuneDelhi 

11. MumbaiHyderabad 

12. DelhiLucknow 

13. DelhiAhmedabad 
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14. MumbaiKolkata 

15. GoaDelhi  

16. BangaloreHyderabad 

17. Pune>Bangalore 

18. KolkataBangalore 

19. MumbaiKochi 

20. DelhiPatna 

21. DelhiGuwahati 

22. ChennaiHyderabad 

23. ChennaiBangalore 

24. MumbaiJaipur 

25. BangaloreChennai 

 

 

 

 

 

Chart – 225 

 

The overall distribution of domestic civil aviation passengers segmented along the 

distance traveled shown below, depicts an interesting pattern. 
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Chart – 226- Analysis of No of Passengers – Length of Haul (Kms) – for the year : December 

2015-November 2016 

 

The above graphic reveals an insight which goes against the normal perception that air  is a preferred mode for longer distances and suited for distances in the range of  – 

1000 ) kms. That nearly 25% of the domestic passengers by air travel over distances <500 

Kms should clearly serve as a wake up call for the Railways. 

With the proliferation of airports and the massive thrust for proliferation of  Low Cost Airlines  to Tier-II and Tier-III cities, there is a clear pattern emerging of air being 

preferred for even shorter lengths of hauls by passenger. 

The popular OD pairs in this short haul segments of less than 500 kms and their 

volumes and y-o-y growth rates are shown in the table below: 

Table - 65 

Origin Destination Pair – Civil 

Domestic Aviation % Growth(y-o-y) 

Average No of Passengers per 

day 

2015 2016 

GOA--MUMBAI 13.1 2955 3342 

MUMBAI--GOA 14.6 2902 3324 
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AHMEDABAD--MUMBAI 4.2 2712 2825 

MUMBAI--AHMEDABAD 3.9 2708 2815 

DELHI--LUCKNOW 41.2 2049 2892 

LUCKNOW--DELHI 38.9 1925 2674 

HYDERABAD--CHENNAI 27.8 1207 1542 

CHENNAI--BENGALURU 53.4 1057 1622 

CHENNAI--HYDERABAD 48.1 1056 1564 

BENGALURU--CHENNAI 46.6 1054 1545 

BENGALURU--GOA 14.9 1001 1150 

DELHI--AMRITSAR 31.3 897 1178 

AGARTALA--KOLKATA 40.5 839 1179 

GOA--BENGALURU 35.2 842 1138 

AMRITSAR--DELHI 26.5 844 1069 

DELHI--JAIPUR 42.5 780 1112 

JAIPUR--DELHI 34.2 805 1080 

COIMBATORE--CHENNAI 29.7 819 1062 

KOLKATA--AGARTALA 43.3 765 1096 

CHENNAI--COIMBATORE 25.5 823 1033 

KOCHI--BENGALURU 28.8 808 1041 

BENGALURU--KOCHI 25.5 808 1014 

MADURAI--CHENNAI -28.7 960 685 

DELHI--CHANDIGARH 46.2 635 929 

DELHI--DEHRA DUN 78.2 562 1001 

CHANDIGARH--DELHI 46.8 632 928 
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DEHRA DUN--DELHI 85.9 544 1011 

VADODARA--MUMBAI 16.2 682 793 

CHENNAI--MADURAI 3.4 677 700 

MUMBAI--VADODARA 7.1 654 701 

JAMMU--SRINAGAR 0.7 623 627 

BAGDOGRA--KOLKATA 49.1 489 730 

IMPHAL--GUWAHATI -10.8 636 567 

KOLKATA--BAGDOGRA 52.3 439 669 

HYDERABAD--TIRUPATI 15.2 496 572 

TIRUPATI--HYDERABAD 20.7 477 575 

GUWAHATI--IMPHAL 9.1 481 525 

SRINAGAR--JAMMU 13.9 470 535 

MUMBAI--RAJKOT 15.3 459 529 

RAJKOT--MUMBAI 5.6 460 486 

MANGALORE--BENGALURU -2.3 454 443 

BENGALURU--MANGALORE 6.8 431 460 

BHUBANESWAR--KOLKATA 20.3 398 479 

KOLKATA--BHUBANESWAR 19.1 365 435 

PUNE--HYDERABAD 32.1 327 432 

HYDERABAD--PUNE 17.6 347 409 

 

 

A further analysis reveals that while the absolute volumes of passengers are stacked 

up in higher travel distances viz. Delhi-Mumbai; Kolkata-Mumbai etc., the maximum growth 

too is derived from this short-lead air segment, with distances less than(500-600) Kms.   
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Chart – 227 

 

     % Growth in number of domestic air passenger in different lead slabs for the CY 2016 vs CY 2015 

 

 

Chart – 228 
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For the comparative months of August, September, October, November, it can be seen 

from the above that there is a quantum growth month-on-month, over 24% on an average. 

 

The general perception is that rail travel is much cheaper than air travel and cheaper 

fares are an USP for rail while air scores significantly on the metric of Commercial Speed . It is now observed that the price  differential too has narrowed down and in some sectors of Rajdhani  and Shatabdi  too, air travel has become cheaper as can be seen in indicative 

tables given below :- 

 

Table – 66
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Table – 67 

 Clearly, while speed  had been an overriding factor in preference of air  mode over rail  mode, the price  factor too is now added as a complementary add-on USP for air-mode.   

In the previous segment, the demand sectors and desired service levels for rail could 

be easily identified, along with a synchronized Hub and Spoke  model. However, the impact 

of growth of domestic(Civil) aviation sector on rail traffic needs to be analysed and 

compared with relevant segment - the upper class segment - on Indian Railway.  With growing Waitlists  on our dense corridors and with a + % growth y-o-y in Civil Aviation 

sector, the impact warrants a deeper analysis.    



265 

 

The trends in number of passengers originating, PKMS and average lead on Indian 

Railway in each segment of travel for past three years are shown for reference :- 

                                                         Table - 68 

Suburban 

Year No of passengers(in millions) PKM (Bill) Average Lead 

2013-14 4552 150.2 33.0 

2014-15 4505 151.8 33.7 

2015-16 4459 145.3 32.6 

 

Table – 69 

Non-Suburban-Upper 

Class 

Non-suburban Second 

Class(Mail/Express) 

Non-suburban-Second 

Class(Ordinary) 
Year No(in 

mill) 

PKM Average 

Lead 

Year No(in 

mill) 

PKM Average 

Lead 

Year No(in 

mill) 

PKM Average 

Lead 

2013-14 126 89.1 706 2013-14 1306 612

.5 

469 2013-14 2413 288 119 

2014-15 138 101.2 731 2014-15 1277 614

.7 

481 2014-15 2304 279 121 

2015-16 145 105.3 726.8 2015-16 1321 634 480 2015-16 2182 257 118 

 

From the above, it can be seen that there is a drop of 4% y-o-y in the past two years in 

the non-suburban segment in the Second-Class(ordinary) class while there has been a 

growth in the Second Class(Mail/Express) and Upper Class segments.  It can be inferred that 

there has been a decisive shift in the preference of the non-suburban Second Class(ordinary)  passenger for travel in reserved  segments of train.  Within the reserved segments of rail, it 
is the growth in the upper class segment of Indian Railway that needs to be compared with 

the growth in Civil Aviation sector. 

Currently, Civil Aviation traffic is at 97.8 million passenger  in the year from Dec -Nov  at a growth rate of + %.  The numbers in our Upper Class  are currently at  
million  in the FY 2015-16.  Our growth rate in the Upper Class number of passengers had 

been 9.5% in FY 2014-15, but had fallen to 5.01% in 2015-16. Clearly, the inference is clear that hitherto Upper Class  passengers of Indian Railways have migrated to Air  in large numbers and this trend is likely to continue.  With proliferation of Airports  into small towns and even mofussil areas with pro-active policies like Udaan  which provide for air travel for less than an hour at Rs. /-, the y-o-y growth 

of 20% in Civil Aviation Sector is likely to sustain at least in the short run upto 5 years and 

then taper out to a 10% AAGR.  At this projected rate of growth in Civil Aviation and with  

passenger numbers in Upper Class of Railways projected at 5% AGR at least till the DFCs 
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come by the number of passengers by Air  would exceed  the upper class rail passenger 

numbers by the Financial Year  2019-20.   

Chart – 229 

 Clearly, while speed  had been an overriding factor in preference of air  mode over rail  mode, the price  factor too is now having been added as a complementary add-on USP 

for air-mode, it is essential that Indian Railway addresses forthright the two key value 

propositions of passenger business – the price and the speed immediately, to sustain its core 

business in the passenger segment in the future.  
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Chart – 230 

 

 

 

The choices for Railway are limited, as BAU would be a doomsday scenario. Railway 

needs to follow a high growth strategy, which would yield sustainable long-term growth, 

even though it means pain to be borne by the organization in the short-term. In the following 

segments such strategies are suggested, which could propel Indian Railways to a high 

trajectory growth. 
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B. PROFITABILITY AND VALUE MAXIMIZATION: 

4. Pricing and Profitability 

 The chart below, shows the scale, scope and the profitability of each segment of 

passenger services currently being operated on Indian Railway for the FY 2015-16. 

Chart - 231

 

As can be seen from the chart above, all segments of passenger services except AC-3 

tier class, - at +2.04% - are with negative profitability (Profitability is calculated using figures 

published in Summary of End Results for Coaching Services : 2014-15 and escalated using 

the prescribed factor).  
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Table   70 

 

 

Profitability of Passenger Services 

 

 
Profitability of Passenger Services 

 

 

Type of 

Seats/Services 

% share of 

passenger 

per day 

% share PKMs % share 

of 

earnings 

Yield 

earnings 

(`/PKM) 

Profitability Direct 

cost 

as % 

of 

Total 

Cost   

Cost 

Reco-

very 

Reserved 

Upper Class               

AC First Class 0.027 0.148 1.5 2.64 -10.2 89.8 30.51 

AC Sleeper 0.036 1.48 7.05 1.28 -14 86 18.75 

First Class(M&E) 0.009 0.07 0.282 1.01 -75 25 65.7 

AC 3-Tier 1.71 4.101 15.6 1 2.04 102 99 

AC Chair Car 0.432 0.68 2.73 1.04 -7.96 92.04 13.6 

Sleeper/Second Class               

Sleeper Class (M&E) 3.75 18.85 24.5 0.35 -45.3 54.7 50.4 

Second Class(M&E) 0.72 27.57 23.6 0.23 -38 62 52.9 

Unreserved 

First Class(Ordinary) 0.18 0.811 0.94 0.3 -70 30 

64.1 

Sleeper 

Class(Ordinary) 0.225 0.2792 0.282 0.28 80.4 0.6 

Second 

Class(Ordinary) 37.8 33.21 17.5 0.14 69 31 

Suburban 55.4 12.75 6 0.178 -64 36   

T O T A L 100 100 100 100 100     

Absolute Numbers 

22.2MPPD 3.13MPKM-PD 121.32 

Cr per 

day 

0.3874 

      

  

(8107 

MPPA) 
(1143.04MPKMP

A) 

(44283.3

Cr) per 

annum         
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For the Year 2014-15,  the Actual Earnings and the cost for each class of service – Mail 

Express, Ordinary and Suburban is shown below :- 

 

 

Table – 71 

 

 

PROFITABILITY OF NON-SUBURBAN SERVICES ON IR         (2014-15) 

Type of Seats 

Numer of 

passengers 

per day in 

millions 

Passenger 

Kms(PKMs) in 

Millions 

Earnings              

(` Cr ) 

Earnings per 

PKM(`s ) 

Cost per 

PKM(`s ) 

Reserved           

AC First Class 0.006 1,892 500 2.64 2.94 

AC Sleeper 0.08 18,280 2347 1.28 1.49 

First Class(M&E) 0.002 788 80 1.01 3.28 

AC 3-Tier 0.38 52,286 5213 1 0.98 

AC Chair Car 0.096 8,673 902 1.04 1.13 

Sleeper Class (M&E) 0.833 237,153 8187 0.35 0.64 

Second Class(M&E) 0.16 347,197 7861 0.23 0.37 

Unreserved           

First Class(Ordinary) 0.04 10,177 309 0.30 1.01 

Sleeper Class(Ordinary) 0.05 3,523 99 0.28 1.43 

Second Class(Ordinary) 8.4 418,136 5826 0.14 0.45 

Suburban 12.3         

Source : D.K. Mittal Committee Report, 2014. 
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The details of actual cost incurred – service wise for passenger services in the FY 

2014-15 is depicted below:   

Chart -  232 

 

 

Given the above scenario of passenger services being loss-making and with little 

leverage on optimal pricing of passenger services – with the Upper Class fares being bounded by the air fares  and  with lower class fares bounded by the social obligations – the 

only mechanism for Indian Railway for adequate cost recovery is to take strategic steps for 

cost recovery. 

 Towards, this end, the cost structure of 3 typical trains over a distance of 4500 Km – a 

Rajdhani Express (2 FAC-4 AC-2T+13 AC3T + 2 Power Car + 1 Pantry), a Mail/Express and a 

PMS(1FAC+3 AC2T+4 AC3T+11SL+2Power Car + 1Pantry) GSS train – is analysed for 

identifying those elements of (20 GS – 2 SLR) cost that can be suitably leveraged upon for 

improving profitability.  A brief review of costing on Indian Railway is put forth herein, 

before the actual costs are presented for the typical three trains suggested here. 
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5. Brief review of Costing on Indian Railway : 
 

Costing on Indian Railway is an elaborate exercise.  The overall revenue expenditure 

for each Zone/Unit every year is first segregated – Gauge wise and then segregated as 

Coaching and Goods Costs within a Gauge.  After separating EMU services, the expenditure is 

allocated between freight and passenger services  based on various physical parameters like – GTKM, Train-hrs, crew hours, number of passengers, Passenger-km, Vehicle-km, train-km, 

and using a percent mark-up for administrative overheads. Within Coaching,  costs incurred 

on EMU services are taken out separately and within each of the segregated Passenger Costs and Goods  Costs, elements of costs are further de-segregated as  : terminal cost; line haul 

costs; and miscellaneous  charges including – Central overheads including overheads and 

administrative overheads other than Railway Board.  The broad methodology is depicted in 

the chart below: 

Chart - 233 

 
 

Even though not as established practice on Indian Railway, the variable and fixed 

costs too are segregated within goods and passenger services.  For the purpose of arriving at 
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variable cost, the following elements of input costs, along with suitable metrics of allocation are used for segregating the fixed and variable costs in passenger  services. 
Table - 72 

Cost Elements Metric of allocation 

Variable Costs   

Infrastructure related Track maintenance 

component related to traffic 

GTKM 

Other fixed plant and 

machinery maintenance 

related to traffic 

GTKM 

Rolling stock renewal – 

capital related depreciation 

Train Km 

Fixed costs Rolling Stock maintenance 

and repair 

Vehicle Km 

Fixed infrastructure renewal – depreciation related 

GTKM 

Operations related Fuel/Energy GTKM 

Train Crew(LP, ALP, Guard) Train hours 

On Board crew (TTEs, Coach 

Attendants, electric staff, 

RPF, etc.) 

Train hours 

Train planning – control Train-Kms 

Station operation-passenger 

handling 

No. of passengers 

Catering Services No. of passengers 

Fixed Costs   

Infrastructure All maintenance of assets-

not directly related to traffic 

 Track 

 Building and Structure 

 Plant and Machinery 

 Signaling and telecom 

 OHE 

 

 

 

GTKM 

GTKM 

 

GTKM 

Train Km 

 

GTKM 

 Depreciation components of 

Infrastructure not directly to 

traffic 

GTKM 

Operations Train Control- Train running Train Km  

Administrative Overheads Zonal/Unit administrative 

expense 

As a percentage  of Sub total  

Central Charges Expenditure of Railway 

Board 

As a percentage  of total 
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For the purpose of Passenger Services, costing of a train with a particular composition 

and a particular Origin-Destination(OD) pair is thus carried out and against each of the elements.  A typical calculation is for Lucknow Mail  and related trains as shown below : 

 

Table – 73 

Costing of Mail Express train (LKO Mail ) on Fully Distributed Basis (Round Trip) 

I 1. Period of Costing 2015-16 

   

  

  

2. Unit Costs Data used for the 

year 2014-15 

   

  

  3. Date of the Costing 31-10-2016 

   

  

II Parametres Description 

   

  

  1. Name of Train LKO Mail 

   

  

   2. Train Number 12229/12230 

   

  

  3. From --  To 

 LKO-NDLS-

LKO 

   

  

  4. Usage Time (Hrs.) 48.00 

   

  

  5. Journey Time (Hrs.) 17.30 

   

  

  6. Trip Duration (Days) 2.00 

   

  

  7. Distance (Kms.) 986 

   

  

  8. Traction:  Diesel 

   

  

  9. Type of Service Super Fast 

   

  

  10. No. of Coaches 24 

   

  

  11. Engine Km. (Kms.) 996 

   

  

  12. No of Passengers 3182 

   

  

  

13. Earnings from fare (Rs. In 

lakh) 16.27 

   

  

III 
              Type of Coaches No. of coaches 

Cost per 

coach Total Cost Life   

  (Rs. in lakhs) 

(Rs. in 

lakhs) 

(in 

Years)   

  1.  AC I   1 180.92 180.92 25   

  2.  AC II  4 168.32 673.28 25   

  3.  AC III   5 167.01 835.05 25   

  4.  2nd Sleeper  9 94 846 25   

  5.  2nd General  2 89.59 179.18 25   

  6. SLRD  2 103.27 206.54 25   
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  7. HA(ACII+ACI) 1 180.92 180.92 25   

           Total     3101.89     

  7. 12% Spares 0 0 372.2268     

      Total with spares 24   3474.12     

  

     

  

IV 1.* Depreciation ( Per trip) Rs.   68531 0.69 lakhs   

  2.* Interest  Per Trip (Rs.)   76145 0.76 lakhs   

  

3. *R & M of coaches  Per Trip 

(Rs.)   190363 1.90 lakhs   

  4.* Cost of power per trip (Rs.)   0 0.00 lakhs   

  
5.* Vehicle Kms.- Electric 
(Kms.)   47328       

V Explanation -           

  1. *Depreciation Cost: - i ) Capital cost less 10 % scrap value        

  
  

ii) 90 % of the capital cost is divided by 25 years life 

span of the rake to arrive at per annum cost. 

    iii) Further divided by 365 days to get per day cost. 

  
2.* Interest Cost : - 

i) 4% of the capital cost ( as per RCC recommendation) 

  

ii) Further divided by 365 days to arrive at per day 

cost. 

  
3. *R & M Cost: - 

i) 10% of the capital cost.  

  

ii) Further divided by 365 days to arrive at per day 

cost. 

  

4.* Cost of Power Car :- i) (Specific fuel consumption) X (Max. connected load) 

X (Usage Time) X (Fuel cost per litre) 

  5.* Vehicle Kilometres :- i) No. of Coach X 2 X Distance  

 

Table -74 

Calculation of Haulage Cost on Fully 

Distributed Basis for round trip LKO Mail 12229/12230 
Activity 

cost 

(Rs.) 

%age 

to 

total 

cost 

Unit Costs Data used for the year (2014-15) 

S. 

No. 

Heads 

Unit 

Cost 

(Rs) Performance Cost (Rs) 

1. Terminal Cost               

  

(per passenger 

originating)     47.7 3182 151781     
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  Total terminal cost         151781 151781 7 

2. Line Haul Cost               

  i) Traction (per Vkm.)               

  Diesel     11.21 47328 530547     

  Electric       5.67 0 0     

  

ii) Transportation (per 

Tkm.)     91.11 986 89834     

  

iii) Track Maintenance 

(per Vkm.)     2.49 47328 117847     

  iv) Signalling (per Ekm.)     23.07 996 22974     

   Total Line Haul Cost           761203 37 

3. Total (1+2)         912984   

  

 

                  

4. 

Escalated to the level of 

2016-17  @ 17.94%         1076773 163789 8 

                  

5. 

R & M @ 10% on Capital 

cost         190363 190363 9 

                  

6.  Total (4+5)         1267136     

                  

7. 

5% of item '6' for train 

examination en-route          1330493 63357 3 

                  

8. Depreciation         68531 68531 3 

                  

9. Interest         76145 76145 4 

                  

10. Total (7 to 9 )         1475168     
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11. Add Overheads @ 35.51%         1999000 523832 25 

                  

12. 
Add Central Charges @0 .88 

%         2016592 17591 1 

                  

13. 

Add 2% of total cost(Item 

'12')         2056923 40332 2 

  

for loss of path to Goods 

trains               

                  

14. Cost of Power Car (Rs.)         0 0 0 

                  

15. 

Total Train Cost per 

round trip(13+14) (Rs.)         2056923   100 

15(a) Cost per Pkm         0.66     

16 

Total  Earning per round 

trip (Rs.)         1627354     

16(b) Earning per Pkm         0.52     

17 

Profit and loss  per  

round trip (Rs.)         -429569     

* Earnings from Parcel & Luggage and Catering have not taken. 

 

* Passenger earnings consisting of Base Fare, Reservation charges and    

Superfast Charges. 
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Table - 75 

Table for working out  carrying capacity, number of passengers originating and Earning : 

                    

Type of 

coach 

Rake 

Composi-

tion 

Carrying 

capacity 

No. of 

passen-

gers 

Occupan-

cy 

(in %) 

Actual No. 

of Passen-

gers 

Fare 

(Rs) 

  

Earnings 

          (in Rs.) 

(Rs. 

In 

lakh) 

AC I   1.5 24 36 100 36 1847 66492   

AC I & 

AC II   0           0   

AC II   4.5 46 207 100 207 1095 226665   

AC III    5 64 320 100 320 775 248000   

AC 

CHAIR    0 75 0 100 0   0   

Garib 

Rath 

Coach   0 0 0 100 0   0   

2nd 

Sleeper   9 72 648 100 648 315 204120   

2nd 

General   2 150 300 100 300 180 54000   

SLRD 

& 

Misc.   2 40 80 100 80 180 14400   

Power 

Car 

(EOG)     0 0 100 0   0   

Pantry 

Car   0 0 0 100 0   0   

    24 Total  1591   1591   813677 8.14 

Round 

Trip 

analysis 

  

    
3182 

 
1627354 16.27 

 

 

  

  



279 

 

 

Thus, the elements of cost in the overall cost structure of the train are summarized as 

under :- 

Table : 76 

 

Category Element of Cost Remark 

 

Terminal Cost Terminal Operations All elements of relevant 

fixed and variable 

components 

Line Haul Cost Track 

Signaling 

Transportation 

Track 

All elements of relevant 

fixed and variable 

components 

Coaches Depreciation 

Interest 

Repair and Maintenance 

Train Examination 

 

Miscellaneous Administrative overheads 

Central Charges 

Power Car (if any) 

Loss of path to goods 

 

 

The major issues in our costing methodology are :  

 

1. Loss of details by aggregation at Zonal levels, which distorts actual basis 

2. Applicability of marshalling costs as a generic rule 

3. Accuracy of fundamental units costs and dependency in CTR reporting 

4. Variability in output(which is discussed later) 

 

 

6. Cost Analysis  of typical passenger trains : 

 
Under the above constraints, costing for 3 typical trains is attempted at for the 

following configuration of trains over a distance of ~ 500 kms (487 kms – ADI – BCT): 

 

 Rajdhani Train :   3 AC 3Tier + 4 AC 2Tier + 2 FAC + 2 Power Car + 1 Pantry Car 

 Express Train : 1FAC + 3-AC 2 Tier + 4-AC 3 Tier + 11 SL + 2 Power Car + 1 Pantry 

car 

 Passenger Train : 20 GS + 2 SLR 

 

 

The detailed element of  costs of these three typical trains is shown in the Tables below. 
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            Table  77   : Costing of a typical Rajdhani Train (Lead : ~ 500 kms) 
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Table  78   : Costing of a Typical Express Train (Lead : ~500 kms)

 
Table 79 : Costing of a Passenger Train (Lead ~ 500 kms) 
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While the overall costs of each category were Rs. 8.9 lakhs, 7.9 lakhs and 6.6 lakhs 

(6.6, 7.9, 8.9) for Rajdhani, Mail Express and Passenger train, the cost structure for each of 

the three illustrated categories is shown below: 

Chart - 234 

                                   Elements of Cost Structure for the three typical trains 

 

 

As can be seen from the above, the following are the elements that comprise the cost  

 terminal cost (10% - 15%) 

 line haul cost(30% - 40%) comprising signaling, track, traction and 

transportation 

 coach related costs(18%-22%) comprising depreciation, interest and 

maintenance  

 Miscellaneous comprising (27% - 38%) Overhead Charges, Central Charges, 

Power Cars and loss of path to goods 
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within  each of these broad cost categories, the sub-components that comprise these costs 

and their percentage contribution to each element are listed below :- 

  

While elements of Line Haul Costs – which comprise of  (30 – 40)% of overall costs 

are consistently addressed through the juggernaut of daily operations on the Indian 

Railways, wherein issues of loco, stock and crew management are attempted to be optimized 

and the elements of these are discussed elsewhere in different contexts,  herein a detailed 

analysis of the other three components – coach related costs; miscellaneous costs; and 

terminal costs are discussed thread bare and strategies suggested amongst each of these 

components for suitable action. 

 

7. Coach  related costs : 

 

 Depreciation, Interest, Repair & Maintenance and Train Examination together 

comprises(18-22)% of the overall costs.  With depreciation, being related to capital 

expenditure, the capex i.e. the cost of production of individual coach depending on its type 

varies from 90 lakhs for a conventional GS to Rs. 840 lakhs for an ACEMU – 3-∅ Unit.   

 

Chart -  235 
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A typical LHB AC-3 Tier coach is taken as a reference for illustration of the proposed 

strategy.  An AC-3 Tier LHB coach costs Rs. 2.7 crore (ICF make) and the direct material and 

labour costs comprise of 75% of cost, while 5%  is logged against the excise duty, and the 

remaining 20% of the cost are the total overheads including factory overhead, administrative 

overhead, stores overhead and proforma cost. 

 

 Clearly, given the overwhelming component of 20% comprising the overheads, there 

is a case for reduction of  these overheads in Production Units.  Similarly,  the options of 

reducing the procurement costs need to be explored. The strategies against these dimensions 

are laid out  herein :- 

 

Strategy (II) Leasing of coaches : 

 

 While currently Indian Railway manufactures its own coaches, Railway could actively pursue the leasing  markets of the world for procurement of coaches, either on a dry or a 
wet-lease mode.  These options could be explored through various forums – open leasing mode  or through established conventions like Cape Town Convention and pursuing 

protocols like Luxembourg Protocol which are frameworks for an international – regime 

for Asset-Based Financing and Leasing. 

 

(a) Cape Town Convention :  India is one amongst the 65 States to be a signatory to the 

Cape Town Convention, which is a Uniform Legal Regime for Asset-based financing and 

leasing of high value mobile equipment developed within the International Institute for the 

Unification of Private Law(UNIDROIT). The adoption of this convention was the culmination 

of a decade long process wherein legal academics, practitioners, Governments and 

governmental experts, national regulatory authorities, specialized inter-governmental 

organizations participated.  The Convention is aimed at a uniform regime to increase 

certainty and reduce risks in asset-based financing and leasing of certain types of high value mobile equipment.  It allows creation of an autonomous, consensual international interest  
under the aegis of a security agreement, retention title and a leasing agreement.  With clear 

rules for determining priorities, including as against interests in national law, the 

Convention, ensures cross-border effectiveness and enforcement of international interest, at 

also in insolvency proceedings.  It provides for transparency and predictability through the 

establishment of an international registry. 

 

 Under the Convention, specific protocols are laid to ensure that while common core of 

uniform principles and rules are applicable, specifications to adapt to the industry are 

provided through industry specific protocols. 
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As on date, there exist 

 

1. Air Craft Protocol(2001), entered into force in 2006-for air frames, aircraft engines, 

helicopters, etc.  Currently, 65 contracting states. 

2. Rail(Luxembourg) Protocol(2007), yet to be enforced. 

3. Space Protocol(2012) 

4. Draft Protocol on Agricultural, Mining and Construction Equipment(2014-date) 

 

 The Luxembourg Protocol is in the process of being ratified and expected to be in 

force in 2017 and 2018.  Currently, it is ratified by EU and Luxembourg and signed by Italy, 

Germany, Switzerland, Gabon and UK recently and require 4 more countries to ratify and the Secretariat OTIF  must authorize for the registry to be ready before the Protocol goes live .  
India is yet to ratify the same. 

 

 The Luxembourg Protocol is applicable to all rolling stock, including vehicles movable 

on a fixed railway track or directly on, above or below a guide-way and thus covers 

 

 suburban and non-suburban rolling stock 

 metro trains and trams 

 specialist maintenance equipment mounted on rails 

 cranes and gantries, etc 

 

The broad features of the Luxembourg Protocol are  : 

i. It is a new type of global security interest the International Intent  for railway, 
rolling stock, internationally recognized with established priorities 

ii. It provides for security registrable and searchable 24/7 in a public registry in 

Luxembourg through the Internet 

iii. It provides for a common system for enforcing creditor rights and  

iv. It provides for a Common Unique Identification System for rolling stock world-

wise(URVIS) – a 20 digit Unique ID allocated by Registrar. 

 

 The Luxembourg Rail Protocol, shall apply to a lessor under a lease; a creditor under a 

secured loan and to vendor under a conditional sale, where title is detained. 

 

 The benefits envisaged could be :- 

 ECA support potentially cheaper 

 to facilitate operating and finance leasing and other private sector finance. 

 to eliminate complex documentation and international legal framework securing 

conditions. 

 to make rail industry more competitive than road and air. 
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 Apart from using the Luxembourg Protocol for sourcing coaches  for Indian Railway needs, it could also be used for exporting our coaches . 
 

 As against the classic BOT model, as under, the Capetown Convention/Luxembourg  

 

 

 

Chart – 236 
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 Protocol could also open up, different finance options apart from conventional 

sources – of manufacturer s credit, Banks, Lessors – and create opportunities to tap non-

conventional sources viz. capital markets; private equity; pension funds and institutions. 
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 This could lead to quantifiable, concrete economic benefits viz. Cape Town Discount  
practiced by ECA like OECD; improved rating in recourse to capital market debt financing 

and better condition for commercial credit. 

 

 Thus, the option of Learning  should be fully explored towards procurement of 

quality rolling stock at much cheaper O&M costs for the Indian Railway. 

 

 The future of financing railway stock could be as depicted under :- 

 

 

Chart – 237 
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Delivery Strategy :  The suggested delivery strategy is to form CFT from amongst experts in 

Mechanical, Finance, Law and Commercial to come up with all possible options. 

 

 

 

Strategy III :  Manning Scales, Datums and Incentives 

 

  Apart from the Depreciation and Interest  component in the coach related costs, 

which comprise(7-9)% of the total cost, the repair and maintenance cost in the 3 cases we 

considered varies from (9-12)%.  The POH costs of a coach in its life cycle of 25 years are 

very high. In the POH cycles of once in 9 months for conventional ICF coaches and once in 12 

months for LHB coaches, the POH costs are considerably high with overheads  across 

different types of rolling stock comprising   (16-23)%   of the overall POH costs.     A typical  
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distribution of POH costs is shown below for 3 different workshops in Southern Region as an 

illustration  :- 

 

 

 

Chart – 238 
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Chart – 239
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Chart - 240

 
  

 Given the percentage share of overheads amongst the overall POH costs, there is a 

need for revisiting our  manning scales  at the workshops. In fact, there is a need to revisit 

the same for all activities within the Railway, in an objective manner. Similarly, both in 

production units and at Workshops, productivity norms need to be revisited along with the 

manning scales.  As productivity is linked to datums and incentives, there is an imminent 

need to revisit the entire issue of manning scales, datums and incentives.  In a typical 

Production Unit/Workshop, there exist considerable variations both in methods of incentive 

calculation as well as in fixation of datum. 

 

 The  general principles of incentive schemes is laid out herein: 

 

1. Productivity Linked Wage Incentive Plans are aimed at motivating the 

work force to do their BEST, over and above the NORMAL WORK. This is 

under the premise that 

Every Person will have hidden POTENTIAL and on Motivating / 

Stimulating him with extra / addl. Reward, he will do MORE than the 

NORMAL WORK. 

 

2. Accordingly, the Incentive Payments are for EXTRA Productive Work 

turned out over and above NORMAL WORK viz. increase in 

PRODUCTIVITY 
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3. Concepts of potential and norm could be defined as : 

- Potential or Norm is recorded as 100 % viz. Incentive Pace 

of Working,  while 75 % is Normal Pace of Working 

 

4. The Incentive Amount payable could be made applicable for the 

performance over and above 75 % and upto 100 % and is proposed 

to be 1/3 rd of Wtd. Avg. Amt. of Mid Points of Pay Scales of the 

Direct Group per MUSTER (25 Musters can be taken as their 

attendance per Month) 

 

5. INCENTIVE AMOUNT payable shall be ceiled at 100 % Performance 

Level keeping in view the Fatigue, Safety etc. 

 

6. For the Direct group, the JOB Standards and Norms are worked out 

on Set Prevailing Conditions and when the Set Conditions change, the 

Standards do change accordingly. 

 

7. For the Indirect group, may be awarded the Inc. Amt. by Multiplying 

the Wtd. Avg. Inc. Amt. earned by the DIRECT GROUP. The Multiple 

Factors may vary from 0.25 - to - 1.50 in Multiples of 0.25 depending 

on the their contribution. 

 

8. Differential Incentive Payments could also be worked out depending 

upon the differentiated workloads of each categories.. 

 

9. Higher the Performance Level, much Higher will be the Rate of 

Incentive Amount till certain Performance Level. 

 

10. The incentive amounts could be revised to follow the overall norm 

that incentive amount should not be more than 30% of average basic 

pay.  
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 Typical incentive curves are shown below: 

 

Chart - 241 

 
 

 In the light of the above general principles of incentives, a specific scheme in a typical 

Production Unit is discussed below: 

 

A typical Incentive scheme (ICF) 

Concept of Incentive Each manufacturing activity of ICF has Allowed Time . The direct workers engaged in coach 
production activities take a portion of the Allowed Time to complete the activity and save the 

remaining time. 

 Allowed Time = Time Taken + Time Saved 

 Incentive (%) = (Time saved/Time Taken) x 100  

 Incentive Amount = Total  Time Saved ( in hours) per month x Incentive Hourly Rate. 

In typical ICF incentive scheme, the maximum limit of incentive is 50%. 

 Time Saved/Time Taken <=0.5 
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Special Incentive Scheme (SIS) 

 With a view to increasing the manpower productivity, ICF approached Railway Board 

and got Special Incentive Scheme sanctioned w.e.f. 23.01.2005. 

 The initial version (with 60% upper limit) of SIS was in force till 2005-2006. 

 The reviewed version of SIS sanctioned by Railway Board has been in force since 

2006-07.   

Salient Features of SIS 

 Incentive Bonus upper limit is increased from the normal limit of 50% to 70%. 

 There is no reduction in Allowed Time up to the incentive level of 50%. 

 Beyond 50% and up to 60 % incentive, there is a gradual and uniform reduction in 

Allowed Time ranging from 0% to 25%. 

 Beyond 60% and up to 70% incentive, there is gradual and uniform reduction in 

Allowed Time ranging from 2.5% to 3.5%. 

 

Chart - 242 

                                                                                                            3.5% 

                                                                       2.5% 

            Cut                                      

             in A.T 

                                  50%                                           60%                               70% 

                                                     Incentive 

 

 Because of the reduction in Allowed Time, to be able to achieve 70% incentive 

earnings, workmen would have to work at a higher level i.e. about 76% incentive 

equivalent to Load Lifted. 

 Similarly, to be able to achieve 60% incentive earnings, workmen would have to work 

at a level of about 64% incentive equivalent to Load Lifted. 

 

Average Incentive Earnings 

 

 At present the overall average incentive earning are about 61.25%. 

                          

Recent changes in the Special Incentive scheme : 2011-12 

 

1. Incentive ceiling limit will be 70%. 
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2. Allowed timings will be reduced by 2.5% at 60% Level and by 3.5% at 70% 

level with cut in allowed timings by linear indexing between 50% - 60% 

and 60% - 70%. 

3. There will be no staff increase and outsourcing will be controlled till full 

incentive limit is utilized.  There will also be no payment of overtime in 

incentive shops. 

4. A review is to be done in December ,2011, to ascertain that the desired 

production levels have been achieved. Otherwise, the scheme of raising the 

incentive cap will be withdrawn. 

5. The issue of Switchover to a Group Incentive Scheme is to be taken up with 

the staff council afresh and review in this regard is to be done by ICF by 

August-2011.                                    

 

 A professional Industrial Engineering  study is suggested at typical units covering 
aspects of time and work i.e. arriving at manning scales; fixation of datums/benchmarks; and 

revising incentive rates based on tangible productivity. 

 

 An agency like National Productivity Council(NPC) could be asked to take up the work 

of assessing the manning scales, revising the datum and coming up suitable incentive 

schemes. 

 

Strategy (IV) :  A rainbow of PPPs in Coaching Services  

 

 Ranging from dry lease of coach to owning operating and maintaining coaches, the 

spectrum of PPPs in Coaching Services could extend to an ownership of coaching terminals, 

full train sets with locomotive and crew.  This aspect of PPPs and the spectrum of options 

that are available are dealt in Section : H exclusively. 

 

 After  exploring possibilities of value maximization in coach-related costs, we turn our 

attention to the next component : The Miscellaneous costs and dive into the possibilities in 

the area towards value maximization. 

 

 8.  Miscellaneous Costs: 

 These costs ranging from (27-38)% of total costs comprise  four elements :- 

i. Central charges (0.7 - 0.9)% 

ii. Loss of path to Goods (1% - 7%) 

iii. Overhead Charges(22% – 26%) and  

iv. Power Car (6% - 8%) 
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 The overhead charges at 25% are largely due to administrative and supervisory costs 

at Divisional and Zonal Levels as well as manpower locked in non-core activities.  Similarly, 

the Central Charges at 1% combined with overhead charges, make our cost of operation very 

high.  Given the extensive ICT(Information, Communication and Telecom technologies) 

currently being used by Indian Railways, the extent of overhead charges is clearly 

overwhelming, pointing to the lack of leverage in administration of the extensive ICT that is 

available.   

 

 At this juncture, a discussion on the Manpower  on Indian Railways is in order. As on 
31st March 2016, the number of regular employees on Indian Railway stood at 1.33 million. 

The table below, shows the strength of railway employees under various groups. 

 

Table – 80 : Number of staff as on 31March 2016(in thousands) 

 

Year Group A&B Group C Group D Total Expenditure 

on staff 

(Rs. in crore) 

1950-51 2.3 223.5 687.8 913.6 113.8 

1960-61 4.4 463.1 689.5 1157.0 205.2 

1970-71 8.1 583.2 782.9 1374.2 459.9 

1980-81 11.2 721.1 839.9 1572.2 1316.7 

1990-91 14.3 891.4 746.1 1651.8 5166.3 

2000-01 14.8 900.3 630.2 1545.3 18841.4 

2010-11 16.9 1079.2 235.9 1332.0 51776.6 

2013-14 17.1 1187.9 129.0 1334.0 75893.1 

2014-15 17.1 1229.8 79.4 1326.3 84751.5 

2015-16 16.7 1230.4 81.7 1331.4 92985.5 

y-o-y 

growth 

-2.34% +0.05% +2.88% 0.037% +9.7% 

 

 While Group A & B constitutes 1.3% of the total strength, Group C & D account for 

92.4% and 6.3% respectively. The expenditure on staff at Rs. 92,985.5 cr represents 63% of 

the total expenses of Rs. 1, 47, 835.93 crores. 

  

 While the ratio of Group C to Group D changed dramatically from 25:27 in 1950-51 , 

to 94:6 in 2015-16, due to progressive induction of skilled manpower, the absolute numbers of Gr C  and Gr D  have remained largely the same – in fact growing in 2015-16 by +0.05%.  

  

 The following graphic shows the distribution of  Gr C  and Gr D  staff in – safety and 

non-safety category wise, across Zonal Railways and Production Units in 2015-16. 
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Chart – 243 

 

 

 

  

 

 

 

 Of the employee in Group C and D, 3.6 lakh(27.4%) are workshop employees and 

artisan and 7.8 lakh(72.6%) from other categories.  Railway protection force personnel 

totaled 65,110.  Of the employees in Group C and D, 3.6 lakh(27.4%) are workshop 

employees and artisan and 7.8 lakh(72.6%) from other categories.  Railway protection force 

personnel totaled 65,110. 
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 The distribution of Gr C  and Gr D  staff amongst in Safety and Non-Safety category is 

depicted in the following chart labeled – Manpower Tree  :- 

 

 

Chart – 244 
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 Within, the safety category, itself the distribution among different categories 

and the vacancies – category-wise and Railway wise are depicted below: 

 

Chart – 245 

 

 
 With . % vacancies in safety category staff and a perceived  surplus in Non-Safety 

category, the following synchronized strategies are suggested:   

 

Strategy (V) :  Differential Special Voluntary Retirement Scheme  

 

i. Zero-in on the vacancies in safety categories objectively. 

ii. Seek voluntary redeployment of non-safety categories into advertised safety 

vacancies. 
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iii. Screen the applicants strictly as per the suitability norms, through an appointment of an arms length committee  with an Independent Monitor. 
iv. Design a Special Voluntary Retirement Scheme for non-safety category staff.  

Engagement of reputed institutions like IIM-Ahmedabad, for a period of (5-6) months, 

for the task of structuring such a Differential Voluntary Retirement Scheme is 

suggested. The mandate for the agency should include fixing the terms and conditions 

for the scheme and also to objectively laydown the criteria for the Cost-Benefit 

Analysis of each case  A Differential Voluntary Retirement Scheme amongst essential 

and non-essential categories of staff is suggested, so that only non-safety category staff are offered the Scheme.  In fact, the essentiality norm  of the staff could be 
included within the scope of the TOR while engaging consultancy agency.  Given the 

current wage bill of Rs. 93,015.97 cr and an average wage per employee per annum at 

Rs. 7,18,147 per annum in 2015-16, reduction in every 1% of non-safety category staff 

would yield a reduction in an average wage expenditure in excess of Rs 300 Cr. 

 

                     Table – 81 : Annual average wage per employee : 2015-16(in Rs.) 

 

Category Group A  
and B  
(Rs) 

Group 

C (Rs_ 

Group 

D(Rs) 

Total 

(Rs) 

Workshop 

and 

Artisan 

- 6,74,243 4,35,052 6,57,551 

Running 

Staff 

- 9,65,249 - 9,65,249 

Others - 7,05,439 4,21,464 6,84,473 

 Total 19,71,336 - - 7,18,147 

 

 The indicative principles for the core conditions for the Differential Special Voluntary 

Retirement Scheme(DSVRS) could be on the following lines :- 

 

1. Scheme to be applicable to the specified categories of staff only.  While 

specifying categories, the Board should identify categories whose service 

may be dispensed with without detriment to the Indian Railways. 

2. Service and/or Age conditions : The scheme may be made applicable to 

those employees in the above specified categories, who have completed 

say 10 years of services and completed 40 years of age. 

3. Vacancy : There shall be no recruitment against vacancies arising due to 

SVRS.  All posts falling vacant as a result of SVRS shall be abolished and 
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shall be eligible for revival and shall not be counted for the purpose of 

computation of any matching Savings while creating posts on the 

Railway.  The order to accept the Special Voluntary request and abolition 

of the post shall be issued simultaneously. 

4. The scheme should be applicable only to the regular employees of the 

Railway only and not for other categories. 

5. The expenditure on the DSVRS should be as much as possible from the 

internal resources of the Railway only. 

6. The Scheme shall be open for a period of six months and employee shall 

give 3 months notice as per the conditions of service. 

7. The employee opting for DSVRS would be entitled to an ex-gratia 

payment equivalent to 1 ½ months emoluments(basic pay plus DA) for 

each completed year of service or the value of emoluments that would 

have become payable for the balance months of service left, whichever is 

less. 

8. The Railway shall have the right not to grant voluntary retirement by 

recording the reasons in writing. 

9. The employees also seek voluntary retirement, would be eligible to get 

other terminal benefits such as balance in his PF Account, cash equivalent 

of accumulated earned leave, if any; Gratuity and Pension as per the rules 

and regulations of the Railway. 

10. The employee who seeks voluntary retirement under the scheme shall 

not be eligible fore-employment in Railways However, there will be no 

bar on the employee seeking employment elsewhere. 

11. To ensure transparency and to avoid arbitrage  in the process of 
granting DSVRS, Indian Railway may launch a web-based interactive  portal linked to the Aadhar ID  to facilitate the entire process starting 
from the application for the DSVRS till transfer of the emoluments into the Aadhar  linked Bank Accounts of the employee.  

 

 

 

9. Terminal Costs: 
 

The third element in the cost structure of passenger services is the : Terminal Cost, 

constituting nearly (12-15)% of the overall cost.  This element includes all the elements of 

terminal operations excluding maintenance and train operation, including 

enquiry/reservation costs; station maintenance, etc.  These costs vary widely across each of 

the Railways, again prompting a need for rationalization needed in terms of revision of 

manning scales and benchmarking.  For eg. in the Enquiry/Reservation cost per passenger 

carried, the variation that exist across Railway is wide, ranging from Rs. 0.51 on West Central 

Railway to Rs. 6.13 in Southern Railway.   
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Chart – 246 

 

 
 

  

 There is thus an imperative and a strategic requirement of industrial engineering  
techniques to be adopted – and standardization achieved.  While specification of manning 

scales depend on the context, the huge variation across Railways points  towards this need. 

 

 The variations that exist in unit costs across different Railways in each segment -  

both by volume and unit cost of Coaching Services are shown in some typical areas:- 

 

 

i. Line haul coast for passenger services 

 

ii. Catering Services 

 

iii. Parcel, Luggage and Postal Services 

 

iv. Cost of Operating AC-Services 

 

(i) Line Haul Costs 

 

- Line Haul Cost Per 1000 GTKMs 
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Chart – 247

 
 

 

 

- Line Haul cost Per Vehicle Kilometre 

 

 

 

Chart - 248 
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Line Haul Cost Per Passenger Km 

Chart - 249

 
(ii) Catering : 

Losses :Chart – 250
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Line Haul Cost per dining/pantry car Km  

 

 

Chart - 251 

 

 
 

 

 

Terminal and Line haul cost-catering  

 

 

 

Chart - 252
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Parcel, Luggage and Postal services : 

Losses : 

Chart - 253 

 

 
 

 

Cost per 1000 GTKM  

Chart – 254 
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Cost per VKM 

Chart – 255 

 

 

 

 

The abnormally wide variations in almost all activities of coaching services on Indian 

Railways point to a fact, that  there is no serious Benchmarking and Manning  scales institutionalized. Benchmarking  in this context has to be an exercise which is 
institutionalized and  should be viewed as a strategic imperative of Indian Railways rather than as a Bookish exercise .   
 

Benchmarking, identifying surplus manpower, redeployment. options of DSVRS, 

rationalization of Manning scales, datums and incentives should be a suite of self-reinforcing 

steps aimed at reducing unit cost of operation. 

 

 The logical starting point would be to undertake a scientific work study using Industrial engineering techniques  – using tools like Multiple Activity charts, process charts, 

etc. Again leveraging on the expertise that exists in the area is suggested rather than the typical work studies  of the Railways.  
 

Depicted herein are the Multiple Activity Charts (MAC) and process control charts of a 

study undertaken recently at a freight activity centre in India. The charts refer to tippling 

operations at an Ore Handling Complex. The MAC depicts the deployment of assets and 

manpower across a given time horizon for completion of the activity. Such scientific methods clearly bring out the rest  periods and the essentiality of these periods depending on the 
interdependencies and the nature of the activity. 
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Chart – 256 
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 Chart – 257

  
Strategy (VI   : Institutionalizing Cost Analytics  

 

While it is essential that such scientific methods be deployed for assessing the 

manpower requirements and to rationalize the variations that exist, it is also essential to note that  these wide variations across Railways have persisted despite the intent  of the 
management to improve profitability. Clearly such a state of affairs is a pointer to the fact 

that there is lack of institutionalized analytics in our management systems.   

 

In fact, while I would illustrate the utility of is using the example of Cost-Analytics , 
the same scenario exists in almost every aspect of Railway work.  While every physical 

activity on Railway – be it running of passenger services, freight services or parcel services – 

every   aspect is measured at a granular level, the same is the case of every rupee earned and 

every rupee spent on the Railway.  While it was the system of AFRES and PRIME earlier, now 

it is the new – IPASS systems.   

 

In the Pre-FOIS and Control-Charting Application era, manual Systems abounded and 

every operating aspect of location and date/time stamps of critical assets viz. loco, crew, 

wagon, coach were manually recorded; information processed manually and formats made for daily action.  These traditional manual processes thus warranted extensive book-

keeping  and the administrative manpower requirements were based on collection of data, 
collation, analysis and drawing up numbers in pre-specified formats to officers and 

supervisors for action.  Since the manual content was high, this process warranted multi-

level calculations, checks and balances.  

 In fact, these same books  formed the basis for any input that was required for 
medium-term planning or long-term planning.  With the advent of computers, Railway had 
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been a pioneer in the use of ICT in many areas of its working and Railway working has 

changed from the manual mode, wherein now the entries were for sure are now being logged 

into a database. 

 

But the data that is generated and churned out of these databases is used primarily 

for :- 

 

1. Running Daily Operations – Freight and Passenger 

2. Generating an RR for the freight customer and a ticket  on the PRS/UTS systems and 

to that extent accurately logging the revenue. 

3. Generating a Bill  for the contractors 

4. Procurement of Stores  

 

 While the systems of Freight Operation Information System(FOIS), Control Office 

Application(COA), Integrated Coach Management System(ICMS), Crew Management 

System(CMS)- track every operating asset of locomotive, crew, wagon and coach on an on-

line basis; the IPASS system which replaced PRIME & AFRES tracks every rupee spent on 

each activity from the macro level of abstraction to the most granular level-from the major 

head to minor head to sub-head to detailed head to the Primary Unit Level- and also tracks 

every component of salary of every employee. Similarly, the advent of Material Management 

System(MMS) and e-procurement systems have not only simplified processes but also 

ushered in transparency.  On the infrastructure end, Track Management system(TMS) 

intends to track every aspect of P-Way maintenance and similar are the envisaged utilities of 

the packages of e-Loco for electrical locos, etc. Thus almost every activity in the railway 

operations is being religiously measured.  But a serious question remains to be answered. 

 

  Have these IT systems fully substituted the manual systems? While an obvious 

answer would be a big YES , a bit more of  introspection would reveal some startling 

insights, which perhaps hold the key for our current fragmented approach to the systems of 

planning and analysis. 

 

 In the manual system era, every aspect, including time stamp of our activities – train 

running, revenue earning and expenditure components, manpower, material, machinery 

usage, process efficiencies, etc – were all being fully gathered and tracked into elaborate 

ledgers and books.  Information was systematically culled out from these ledgers and books 

in a pre-ordained manner as laid out in various Manuals , collated and analyzed at different 
levels and information thus drawn formed the basis not only for optimizing daily operation 

but also formed the inputs for overall supervision and for medium and long-term planning. 

In other words, data of daily operations were tracked books, from which information was 

processed and used for the purpose of supervision and at the same time this information was systematically used  by the planning  divisions in the respective departments of operations, 
mechanical, electrical, civil etc. for medium and long-term planning, which finally led to 

system improvements i.e. data of yesterday was used for system improvements of future. 

This was a tightly controlled process, wherein historical outputs if the day, were fed back 

into the future inputs for corresponding optimization of future outputs.  
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In more sophisticated terms, each activity center can be modeled as having a set of 

inputs and outputs, which are themselves recorded by suitable accounting/recording 

mechanisms. Information drawn from therein was in turn acted upon by the supervisory 

machinery and the planning systems for improving the performance of future outputs. The 

fed back historical outputs, are added to the future  inputs aimed at enhancing the quality of 

the process itself and infrastructure involved and finally the outputs, themselves.  Thus the 

quality of the future outputs not only depends on the activity itself but more importantly 

depends on the quality of such information systems we build and the planning machinery, 

which acts upon this information. Such of this information, which requires long-term 

planning and substantial investments becomes the realm of capital operations, wherein the 

systems of  

 Project management 

 Project Evaluation and  

 Investment Planning 

 

take roots, while such of those information, which can be leveraged to enhance immediate 

productivity becomes the realm of revenue operations. A noteworthy feature is that the 

outputs of the capital operations themselves feedback into the system as inputs in the long-

run. 

Schematically each activity center can thus be modeled as:  

Chart – 258 

 
 

 . Closing the Loop : 
 

Clearly, in the manual era, such inputs and outputs were measured and found their way into the elaborate formats in the Books  and the same was being fed into the planning 
systems. i.e. the information loop was fully closed. The loop was fully closed into a self-

reinforcing system, at least to the extent that manual systems, conceived at the time and 

the juggernaut of Railways rolled on and on.   

 Activity Center 

Capital 

Operating 

Systems 

Planning 

Systems 
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 The advent of IT in Railways, had opened up exciting avenues. While hitherto ledgers  and books  stored the data, now the myriad servers store huge repositories of data of every kind.  In fact, as in our modern systems, manual book-keeping  was discarded and data 
stored in these myriad databases is now used for daily operations and to the question 

whether these data-bits  generated are used for enabling whether they feed into the medium 
and long-term planning,, the answer is a clear NO .   It was herein the loop  that was hitherto closed in the Manual  eras, remained open in the IT age of the Railways. 
 

While tidbits  of information drawn from these huge databases  on an individualized 
manner, the robust system that existed in the manual era , where data drawn from daily 

operation was used for long-term planning and improvements, herein the information-age, the closed-loop  that hitherto existed in the manual era  is simply broken or at best became 
unstable and weak. 

 

  While manual Combined Train Reports continue to be churned, Statistical Officers 

continue their own system; and except for revenue and expenditure statistics, entire set of operations  data – of traffic, civil, electrical, mechanical, S&T – all continue to be drawn through the parallel manual  systems with the statistical offices  of the manual era 
continuing to exist or even expand.  

 

There is a need for a high-level committee to be constituted in a timely manner. 

MD/CRIS and officers of the relevant functions, even at Additional Member Levels – in 

Traffic, Commercial, Finance, Budget, Civil, Mechanical, S&T – are to be assisted by select 

Statistical Officers of some Zonal Railways – WR, SR, etc, in this context. The mandate for the 

committee is to study the extant prevalence of the manual entries, identify gaps in the IT system and to eliminate these manual  structures.  The Committee should be given a mandate of three months and be tasked with the job of ensuring that every statistic  of work is generated from our IT systems and also to identify a minimal  set of manual entries, that 
need to remain, if at all. Such an exercise would eliminate the redundancy in data processes 

that currently exist.   

 Redundancy not only breeds diffused accountability, but also work  gets distributed 
and fragmented without proper integration among multiple agencies. Such of these 

manpower deployed in the fragmented approach feed back into the cost-structure  of our services as Overheads , which currently are -38)%.  Such an exercise, should aim at 

effectively CLOSING THE LOOP . With almost every activity on Railways already being 

tracked to its barest details, this exercise could deliver the maximum benefits to the Indian 

Railways in a given time frame. 
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Strategy (VII) : “Closing the Loop” – a strategic framework : 

Chart - 259 

 

 

Now the entire Railway network can be modeled as a configuration of such 

interconnected activity centers – either in series or in parallel or in a combination of 

series/parallel - wherein the flow of information, material and finances occur. The 

organization of the internal processes in each of these activity centers as well as the 

allocation of men to various tasks has to be within the above framework. In fact any robust 

system, not just the Railways, should be built on the above basics. 

 

While each activity center has its own internal processes and structuring of 5Ms – the 

men, material, machinery, mechanisms and measurement systems – within, there are certain 

base set of inputs and outputs which are relevant for the entire environment in the context of 

the role of that activity center. The 5Ms within each activity center should aim at optimizing 

the outputs towards enhancing the delivery mechanisms for producing the desired customer 

value. The value that is added by each of the 5 Ms within the activity centre, should be 

studies as well as the value added by each activity centre itself in the overall system 

configuration. 

 

The two charts below indicate the relevant inputs and outputs of some critical freight 

activity centers of the Railways – the Train Examination Points; the Locomotive Sheds; the 

Yards; the Loading terminals; Release terminals; Crew Booking Points and the Section itself. 

 

 

 Activity Center 

Capital 

Operating 

Systems 

Planning 

Systems 

Supervisory 

Systems 

Information Systems 

Accounting/ 

Recording 

Inputs 
Outputs 
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Chart – 260 
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Detention in Yard; 

Life of o/g loco;  

Yard Reception details Despatch details 

Stock Report 

LTM Analysis 

PDD Analysis 

Engine/Stock/Crew 
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Chart – 261 

 The section  itself is a major activity center and a critical performance center and 
hence is dealt separately. While we have depicted other activity centers in the two charts 

above, the block section itself is a prime activity center and the actual running of the train 

itself is a critical performance parameter. Analogous to the process control charts in the 

manufacturing sector, the running data of the trains needs to be tracked in its entirety. Lets 

list out the basic inputs that need to go into tracking of the running of trains. These inputs 

may be categorized as two types: 

 Online entries and  

 Offline entries 

 The details that need to be tracked on an Online basis are: 

 Basic Train component details : 

 Space and time coordinates of the train 

 Loco details (Loco No; Type; Shed; Schedule)  

 Wagon details (Number; Type; Load Or Empty; From; To; 

Commodity and Tons) 

           INPUTS            OUTPUTS            MIS Ouputs            

ACTIVITY 

CENTRE 

Loading 

Terminal 

Arrival details;  Loading commodity; 

Completion details 

Terminal detentions 

Commodity wise 

analysis of loading 

Party wise analysis 

Release 

Terminals 

Arrival details; 

Placement details 

Releasing commodity; 

Completion details 

Terminal detentions 

Commodity wise 

analysis of releases 

Party wise analysis 

Crew 

Bkg Pt 

Sign On / Dep. entries 

CTR Entries 

Actual Availability 

Overworking Hrs 

FIFO Violation 

10 hr Analysis 

…

Arr./ Sign Off entries 
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 Crew details (Driver, Guard and Asst. Driver details – Depot; Sign On 

and Off particulars) 

 Brake Power details 

 

 Component change particulars 

 

 Details of Change in Loco; Crew and Wagon  

 

 Power/Line Block details : 

 

 Nature of work 

 Section details 

 From Time  

 Permitted Time 

 To Time 

 

 Caution Order Details : 

 

 Section 

 Stations involved 

 Nature of work 

 Date of imposition 

 Date of cancellation 

 

 Details of unsatisfactory features : 

 

 Type of failure/incident 

 Station/Section 

 Gear at fault 

 Time of occurrence and Time of restoration 

 

 

The details that need to be tracked on an Offline basis are: 

 Loading details 

 Release details 

 Effective change to/from of the status of the wagons 

 Locomotive movements to/from sheds 

 Unsatisfactory features : Train detentions and Restoration details 

 Line Block Output details 

 Crew Management 
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 In fact using the above online and offline entries, the following analyses may be carried out: 

 

Chart - 262 

 

 

While the activity centers discussed thus far are the basic ones whose performance is 

critical for daily operations and the functioning of which are coordinated in the control 

offices at the Divisional, Zonal and Board level, the administrative functions can also be 

modeled as an activity centre. Thus the office itself can be construed as an activity center. All 

offices have certain basic functions which are listed hereunder: 

 

 Manpower management including 

 DAR management 

 Materials Management 

 File Management and 

 Bills Management 

 

 

  Loco Report 

  Stock Report 

  Engine Utilisation 

  Speed  Analysis 

Speed Chart 

Section-wise speeds 

Controller wise 

speed analysis 

  Line Block Analysis 

Av Spell per block 

Output of each block 

-both physical 

output and impact 

  Failure Analysis 

Department wise-

section wise type of 

failures 

Recurrent failures 

Line capacity loss 

analysis 

–

  Punctuality Analysis 

Av. Late Arrivals 

Av. Section Loss 

Av. Station loss 

 INPUT DATA 
           MIS Categories            MIS Ouputs            ACTIVITY 

             CENTRE 

Section 

             Offline entries 

          Online entries 

Train Component 

details; 

 Space and Time 

Coordinates;  

Component change 

details; 

Loading details 

Release details 

Loco movements 

to/from shed 

USF restoration 
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On the lines of the basic activity centers the input and outputs of such basic 

administrative centers can be listed as: 
Chart - 263 

 

While the physical operations at the Activity centers need to be tracked on a daily basis, the 

revenue expenditure tracking on an activity basis needs to be granular to the level of individual 

activity centers and tightly coupled with the operating metrics of the activities. The success of our 

costing mechanisms depends on the extent to which the revenue expenditure management systems 

are tightly coupled with the performance as listed in the above activity centers.  

 

Chart - 264 
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318 

 

Capital Operations: 

 
The outputs of revenue operations form the basis for capital investment and thus 

capital operations. The quality of capital operations depends on  

 

1. the robustness of the project evaluation mechanisms and 

2. on the project management skills and tools at our disposal, including project 

monitoring. 

 

Ideally, depending on the level of investment projected, the rigor of the Cost-Benefit 

Analysis (CBA) should be decided. A rigorous CBA should include analysis of various options 

and a thorough analysis of various technologies within each option. A template suggested for 

CBA is as follows:  

Chart - 265 

 

 

Define 

Objectives of 

project 

 

What is the opportunity or problem? 

 

Identify the 

type of project 

 

Define the range of investments that can address the above 

 

Conduct an 

analysis of 

various options 

 

Identify the base case or reference option – mostly the “DO NOTHING” 

option 

Explore a range of options within each proposed investment type – Screen 

each option – for its costs and benefits 

 

Conduct a 

financial 

analysis of each 

option 

 

Beware of project interactions! 

 

Conduct an 

economic 

analysis 

 

Include Direct Impacts and quantify to the extent possible – Effort Vs. 

Magnitude of project 

 

Use other Conduct Environmental Analysis ; Other Non-Quantifiable Criteria…. 

A Template for a rigorous CBA for projects 
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evaluative 

criteria 

 

Assess impact on Economic Indicators 

 

Conduct a 

rigorous 

sensitivity and 

risk analysis 

 

Conduct a rigorous sensitivity and risk analysis 

 

  

 As was discussed under the revenue operations of the need for a robust feedback 

mechanism, a  similar full-fledged information systems for process tracking as well as project 

management wherein the capital expenditure is linked closely with the needs and milestones 

of capital formation are to be instituted. 

 

 Such an exercise would be self-reinforcing- to enhance effectiveness of all sub-system 

of the Railway including the supervisory and planning machinery and would have multiplier 

benefits in terms of putting in place a reinforcing feedback loop at every level and thus assist 

in establishing a self-sustaining reliable system. The further extension of this concept of Systems View  and feedback is delineated in and detailed as to how the Loop can be 

effectively closed  in Part (F) : Other performance metrics – 5M 

 

Strategy (VIII) : Institutionalizing  Analytics – The Work Man Bee  variant 

 

 Herein, the need for analytics  to be institutionalized in every activity and activity centre of Railways is reinforced, through an example of mining  down the expenditure  
data from the macro level of IR s total expenditure in  year to the most granular level, of say, analyzing what is the OP incurred by the Goods Loco Pilot  category in a crew booking 
point at say Mughalsarai.  With data being available upto that granular level, the question 

that need to be answered are :- 

 

(i) Is such analysis required? 

(ii) What benefits do such an analysis accrue? 

(iii) Who has to see this analytic , when and where and how to use it to improve his work area . 
(iv) If, it is agreed that such analysis is essential, how do we institutionalize  such 

system to empower the Divisional Managers and field supervisor to enhance 

revenue and take suitable action 

(v) Is there a training  issue of not being conversant with such analytics, leading to a psychological barrier  for our Managers to accept such analytics , to the extent that the fear  factor makes them either shun  or belittle  such efforts? How do we handle these cultural  issues? 

 

 These are questions, which could be addressed effectively only by the highest echelons  of the Railway.  Nevertheless, I would demonstrate herein through a series of 
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charts – how to dive  deep into the ocean for seeking its treasures and peel  the onion layer by layer to uncover the essential  truth by taking an example of the revenue expenditure of 
Indian Railways. Revenue expenditure data, which is captured at the granular level , where 

data is stored in the Primary Unit (PU) right from the macro level of major head to minor 

head to subhead to detailed head is peeled out from a very macro level of aggregated data, - 

layer after layer to finally arrive at the core actionable items.  The Velocity  of such an 
analysis is what makes the new-age ICT tools powerful for managerial decisions and for large 

organizations like Indian Railways, holds even more significance, as scale is no longer a 

factor. Moreso, such an analysis would also make possible insights, which perhaps would have missed even the keenest of an eye  in the manual systems.  
 

An illustration of Revenue Expenditure and Peeling its Onion  : 

 

The Outermost layer (First peel): 

 

 The overall revenue expenditure of Indian Railway of all Zones during 2015-16 was 

Rs. 107747.5 crores compared to Rs. 10599.5 crores in 2014-15 and Rs. 9757.1 crores in 

2013-14. The overall revenue expenditure of Indian Railways; its demand –wise break up 

and PU-wise break up and the three year revenue expenditure trends are shown below:- 

 

Chart - 266 
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The next layer (The second peel): 

 

 

 

 For the purpose of illustration, lets  take the component of Other Expenses  in above 
PU-wise analysis, which is the highest amongst all the PU heads shown above and analyze its 

sub-components.  The sub-components of Other Expenses  is shown below:- 

 

 

 

Chart – 267 

 

 

 
 

  

 

 Since PF, Pension and Other Retirement benefits , is a seemingly, uncontrollable  
item of expenditure, till we come up with a rational manpower structure within the Indian Railways, the other component that would catch the eye  of a CEO would be the contractual  payments, which is the next highest in the list of PU heads. 
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The next layer (The third peel) : 

 Lets analyze this further. The components of expenditure that comprises contractual  
payments are shown  below  :- 

 

 

 

 

Chart – 268 
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 While the contractual payments of the Opex-Fuel is the highest, the  R&M of P-Way 

and Works is the next highest component.  Diving  a bit deeper into the components of R&M 

of P-Way and Work – Railway wise, the analysis follows as under :- 

 The next layer…  fourth peel) 

 

 

The slicing of data along these lines, reveals the following pattern: 

 

 

 

 

Chart – 269 
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Chart – 270 

 

 

 

 
 

  

 The Maintenance of P-way  can now be analyzed further, with respect to the 
expenditure on the type of route – Group A/B/C/D/E, etc.  

 

 Thus the next layer …the fifth peel:  

 

 

 The three yearly trends and the railway wise break-up along these routes is shown. 

The contextual expenditure, w.r.t mechanized maintenance practices could be co-related further… 
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Chart – 271 

 
 

 

 At this point, it is best to stop and ask ourselves the  question: Is there a need for such 

analysis and if so, to what avail? Could such analysis throw up insights, which would help 

manage our costs better? Could the DRMs and the GM and the Board leverage on such 

analysis and improve upon their Operating Ratios? Is the data readily available for such 

analysis?  

 

 The answer to all the above questions is a big YES . The next question that should be 
answered is - Does such analysis require high-end analytics? Perhaps, NOT! It requires for 

sure a marriage of the domain experts and a reasonable level of analytical capability, which is 

abound a plenty in the engineers and the civil servants of the Indian Railways. In this context,  

the issue that needs to be addressed and perhaps a tougher one to answer, but nevertheless 

answerable the best by the Railway fraternity itself, is how to institutionalize such systems into the working of the Railways, so that they do not remain islands  of number crunching 
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without feeding back into managerial decision making, strategic thinking and finally 

culminating in system improvements.  

 

 While we d discuss the implementation strategies in Part VI of this report, herein we d 
continue to illustrate a few more such capabilities of such analysis – first the Opex-Traffic 

and then taking a perspective of a Zonal Railway itself. 

 

 

 

Opex-Traffic : 

 

 

 Consider, another demand-head, this time around let s take the demand-head – 

Operating Expenses-Traffic. The past three years trends in all demands is shown below :- 

 

Chart – 272 

 
 

 

 It can be seen that while, Operating Expenses – fuel is the only component, which is 

showing a declining trend – largely contributed by decreased HSD rates and progressive 

electrification – other components are showing an increasing trend. 
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 The second major demand head after Capex – Fuel is Opex – traffic.  The trends across 

different Railways are shown below :- 

Chart – 273

 
 The various components that comprise the Opex-Traffic and their trends are shown 

below :- 

Chart - 274 
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 Station Operation, other Miscellaneous Expenses and Trains Operation are the major 

components.  A further drill down into each of these components is shown below :- 

 

 

 

Chart - 275 

 

 
  

 

 

 It is seen that while Lease Hire Charges to IRFC contribute the highest component are 

continually on the upswing in past three years, in station operation and train operation are 

on predictable lines – curious may be that the expenditure  incurred on conductors/TTEs of 

reserved compartments is less than that of travelling ticket checking staff/squads. 
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Chart – 276 

 
  

 

  

 A further drill down into each of these components is possible to peel the layers and reach the core of the issue on hand! While it not the purport of this report to mine  the 
expenditure data, nevertheless the questions that needs to be reiterated is : Is such an analysis required and to what avail? To answer this question more objectively lets  take the 
perspective of a Zonal Railway. Consider for example the revenue expenditure of say, 

Southern Railway, one of the Railways having an adverse operating ratio, consistently above 

100. 

 

Zonal perspective – A case of Southern Railway: 

 

 Lets take an example of Southern Railway as mentioned above and take a closer look at its revenue expenditure and probe the value  in analysis and its utility for the Managers 

at the Divisional and Zonal Levels toward value maximization. 

 The revenue expenditure of Southern Railway, for past three years and its various 

Primary Units  that comprise the expenditure are shown, it is seen that which basis pay had 

remained static, the DA component had increased dramatically. 
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Chart – 277 

 
 

 All other components and their trends are shown below :- 

Chart – 278 
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Chart – 279

 

 
 

 Let s focus on R&M of P-Way and Works and dive  deeper down to see the areas of 
expenditure.  The chart below depicts the areas of P-Way expenditure in each Division and 

trends for past three years. 

 

Chart – 280
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 Expenditure on Manual Maintenance and Maintenance of Stations and Goods Sheds  
comprise the major components.  Breaking up the analysis further, along different 

dimensions – maintenance of P-Way – manual, mechanized, Type of track wise-Division wise  

 

Chart – 281 

 
 

 

Chart – 282 
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Chart – 283 

 

 shows that maximum expenditure is incurred in Gr D  track and that too in Palghat Division. 
Whether that expenditure is skewed, warranted, apt  etc. – these are managerial aspects. Only analysis put up in this manner could answer such questions.  Again, is such peeling  of 
onion necessary? and if so to what avail? Does it aid in improving managerial decision 

making?  Similarly, every sub-component of expenditure can be peeled  and root cause and 
effect established.  Consider for example, Opex-Fuel on  Southern Railway or Opex-Traffic in 

Southern Railway. 

Chart – 284 
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 Let s analyze Opex-Traffic, in a bit more detail.  It can be seen from the above, that 

Southern Railway spent Rs. 677 crores on Station Operations in 2014-15 and Rs. 262 crores 

on train operation; Rs. 132 crores on Miscellaneous expenses and Rs. 27 crores on yard 

operation. 

Chart – 285 

 
 Further drill down among each of these four components is shown below and analysis 

Division-wise is depicted hereunder :- 

Chart – 286 
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and we may go on and on…. 
 

 And at this point, in order not to miss the forest for the woods, it is apt to pause and 

pose again the moot question :  If such analysis helps managerial decision, are we loosing value  every day because of not following such structured analysis. 
 

Work – Man Bee Analytics: 

 

 Such analysis, has for sure utmost value  is aiding DRMs/GMs and even the Board in maximizing the value for the organization.  Here again, with Data  all being available it is a matter of six to eight months to train our staff and get such analytics grooved   into our day-

to-day work.  These work-men  like analytics need to be differentiated from the high end 

analytics and predictive/optimization tools which serve different purpose and this aspect is 

dealt in Part C : Speeds and Quantum leaps, wherein among other things, the idea of a 

Twin-Planning tool kit is proposed – a long range one and other the workman-bee type  
suggested herein. 

 

 Such Work Men Bee  like analytics require relatively rudimentary  tools.The 
implementation strategy suggested is to form a CFT of current PHODs and DRMs with adequate tenure in one or two Zonal Railways which are relatively light  in workload and make them come up with the desired informatics  with the objective of fully closing the loop  in -4) months.  Implementation of such informatics is relatively easier job and can be then tendered  out globally, if desired.  In fact, such a comprehensive exercise of viewing the micro  from the macro  perspective, would also point out to the redundancies in hierarchy. In fact, with the velocity  of information that currently exists, and the possibilities of both the velocity  of analysis and the quality  of analysis that the current day IT provides, the 
administrative structure and the governance models of the Railway itself can be deduced. 

 

11. Rationalization of Zonal Administrations 
 

With all the functional activities of the core business taking place at the Divisional 

levels - be it the loading, unloading or train examination, in freight and the passenger 

activities - the core role of the Zonal Railway administrations, which are a buffer layer 

between the Central Network Manager cum policy maker i.e. the Railway Board and the 67 

Divisions, needs to be objectively assessed.  

 

 Traditionally, the Zonal Railway Administrations performed two prime roles :- 

 

i) Network coordinator within its geographic span and  

ii) Liaison with respective State Governments within its jurisdiction 

 

The network coordination function is a core role, aimed at maintaining fluid 

movement of rolling stock – locomotive, crew and wagon / coaches amongst the Divisions 

and across the Zones.  This network coordination function of Zonal Railway is of two types : 
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i) Network coordination amongst the 3-5 divisions that comprise the Zonal 

Railway; 

ii) Network coordination amongst the adjacent Zonal Railways. 

 

A set pattern of Daily Conferences – amongst the Railway Board – Zones and Divisions at periodical intervals during the day, is what makes the blood  flow in the arteries and veins  of the Railway network.  The main bottlenecks in train operations, especially the 

freight operations revolve around - balancing of locomotives, crew and wagons on a daily 

basis.  With metrics of performance of each of these assets centrally available through our 

prevalent IT systems – terminal  and sectional  information of detention and metric of 
performance, the only guidance that is required for the Divisional Managers is the direction of movement.  In fact, with most of the Circuits  well established, most of these patterns of 

movement too are well established.  They are either closed leg one-pair movements or triangular movements or totally open  movements viz.  mine ⇋ powerhouse / port/steel 

plant – mine; mine/port ⇋  powerhouse/steel plant ⇋ port / mine; or open  movements. 

 

 The efficiency of these circuits is gauged by the asset utilization  factor in terms of  
number of assets – locos, wagon crews to achieve a given volume of output.  Most of these patterns of flow are highly inertial  and in the past never changed for decades.  In the past decade, however, with swift changes in economic environment, these set  patterns changed 
quite frequently – even at a frequency of one to two years.  Keeping abreast of the changes in 

the economic environment and suitably reorganizing the patterns of freight traffic flows, to 

maximize revenue, with optimal deployment of assets is the key role of the Central Network 

Manager who has a bird s eye view of the ebbs  and lows  of the entire network.   
 

With ICT aiding the Central Network Manager, the additional buffer layer of Zones  between  the Central  command  and the field  only adds to further delay and diffusion in 
accountability.  In fact, as a first step, a one-to-one transfer of powers from Zonal Railway 

functionaries to Divisional Authorities, is recommended, which would uncork multiples of efficiency into the system at all levels.  More specifically, the financial  and administrative  
powers of a General Manager be transferred to the Divisional Railway Manager (or may be 

even re-designate the DRM as CEO of the Division, etc. ) and the same one-way transfer of financial  and administrative  powers among the functional roles as :- 

 

FA & CAO  Sr.DFM 

COM Sr.DOM 

PCESr.DEN 

CMESr. DME 

CCMSr.DCM 

CEESr.DEE 

COSSr. DMM 

CSTESr.  DSTE 

CSCSr. DSC 

CPOSr.DPO 
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Thus ALL the functions of the Zonal Railway need to be mapped onto the 

Divisional level and a tight control be achieved on performance monitoring, through 

development of suitable IT systems. 

  

 The Central  command at Delhi or any other suitable location be strengthened to liaise with these  Divisions.  By rationalizing  Zonal Administration  thus, the core role of coordinating network flows  needs to be addressed effectively.  At the Central Network 

Manager level (CNM), we may have 15 to 16 Executive Directors comprising of officers, who 

liaise with a set of (4-  Divisions and give the directions on-line  in a disciplined command and control  environment.  Each of these -16) EDs would have the physical  jurisdiction of a set of Divisions and shall be responsible for  mobility  of assets within their 
geographical span and across the boundaries. It goes without saying that, the Central 

Network Manager and these (15-16) EDs would meet everyday at least (2-3) times a day 

physically and devise suitable action plans for the day.  The said set of EDs would directly liaise with their respective Divisions and by responsible for solving  all functional – issues 

that may arise on the Divisions in relation to operations, commercial issues, infrastructural 

issues, marketing,  personnel, planning, etc.  

 

Strategy (IX) : Centralized Network Manager 

 

A full-fledged evolution of this concept  of a Centralised Network Manager with 15-16 EDs and direct relationship with the  Divisions, would ensure the operations  function being fluid and smooth and would clearly demarcate the operations  functions of the Railway from the policy  making function of the Railway. Also this set up would effectively eliminate the Zonal  buffer and build in direct accountability .   
 

 The implementation strategy for this would be to simulate the idea by – 

 

i) Streamline the requisite IT systems and reports from FOIS, so that the network 

bottlenecks of the day – loco balancing, crew balancing, sectional constraints, etc - are visible  on a Dash Board type User Interface with the capability of mapping 

the bottlenecks on a GIS Map of the Rail network. Such a map should be interactive 

to the extent we may zoom in to any level of micro-detail from a given macro-

aggregated level for any operational parameter of interest. 

 

ii) Identify the Geographical jurisdiction of each of the (15-16) EDs and strengthen 

the seamless communication with each of them to the nominated 5-6 Divisions. 

 

iii) Putting in place for these EDs a system of communication with the 67 Divisions, in 

as seamless a manner as the (15-16) CFTMs operate currently from their 

respective Zonal headquarters, in liasing with their respective Divisions. 

 

iv) A parallel system in Delhi with these 16 EDs be run on the same lines as the daily 

interactions of the Zones with the Divisions for a period of 5-6 months, and the 

results analyzed to decide upon the level of centralization to be done.  
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With the core role of managing network flows within the zone addressed thus, the only function that would need to be addressed is the function of liaising  with the respective State Governments.  To this effect, a set of relationship managers  be stationed at every 

State Headquarter or an even more robust mechanism would be to set this responsibility on the Divisional Railway Manager  DRM  himself in his jurisdiction.  By setting this 
responsibility on the DRM himself, it would avoid the dual  power syndrome, which has the 

potential to dilute accountability and effectiveness. 

 

 

12. Traction Costs: 
 

Strategy X – Deepening Ongoing Initiatives – Open Access, Rapid Electrification: 

 

For the three trains considered, traction costs compared 51.8% of the line haul costs, 

which themselves comprised (30-40)% of the fully distributed costs.  Overall traction costs 

contributed between (15-22)% of the fully distributed costs in the three typical Sections.   

 

Given that Line Haul cost results (Summary of End Results 2014-15) show that 

electric traction is cheaper by about 45% for freight traffic and by 50% for coaching traffic as 

compared to diesel traction. 

Table – 82 

 

Line Haul Cost per thousand GTKM (in Rs.) (2014-15 : Summary of end results) 

 

Freight Coaching 

 

Diesel Electric Diesel Electric 

 

265.09 

 

139.65 

 

373.51 

 

186.08 

 

 

 

Currently, on Indian Railways 43% of route kilometer (equivalent to 28000 RKM) is 

on electric traction, while 65% of freight traffic and 50% of passenger traffic is hauled by 

electric traction. 

 

While electrification as a measure to achieve cost effectiveness is making rapid strides 

as evidenced both by the capex and the physical metrics, in 2015-16, 1730 RKM have been 

electrified and the target of 2000 RKM for 2016-17 is also likely to be achieved. 
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The programme trends is pace of electrification as shown in the chart below :- 

 

Table - 83 

 

2010-11 Actual  

(RKM) 

 Plan Plan Period Capex 

(Rs. Cr) 

2010-11 975  7th 1985-90 2812 

2011-12 1165  Inter 1990-92 1557 

2012-13 1317  8th 1992-97 2708 

2013-14 1550  9th 1997-02 2484 

2015-16 1375  10th 2002-07 1810 

2016-17 1730  11th 2007-12 4556 

   12th First 4 years 5772 

 

 

While electrification is an instrument being actively leveraged by Indian Railways, the recent initiative of leveraging on the Deemed Licence  status under Electricity Act  
opened up another exciting opportunity in cost-savings.  Options of drawing electric traction 

power through open access with an average cost of power at Rs. 4.50/Unit is expected to 

rake in a savings of Rs.(3000-3500) crore per annum. 

 

 

Thus,  the key strategies developed hereunder towards enhancing profitability and 

value maximization are :  

 

(I) Hub and Spoke Model for Passenger Services 

(II) Leasing of Coaches 

(III) Manning Scales, Datums and Incentives 

(IV) Rainbow of PPPs in Coaching services 

(V) Differential Special Voluntary retirement scheme 

(VI) Institutionalizing Cost Analytics 

(VII) Closing the Loop  

(VIII) Work Man – Bee  Analytics 

(IX) Rationalizing  Zonal Administrations – Centralized Network Manager 

(X) Levering on Energy savings 

 

 



340 

 

 While on the subject of cost structure  and profitability, it is apt herein, that 
successful and timely implementation of the complementary Mission: Mission Beyond 

Bookkeeping is imperative in this context. Mission Beyond Book keeping aims among other 

things to establish an accounting system where outcomes can be tracked to the inputs and a 

structural change which forms the bedrock of a transformation, as right accounting would 

determine right costing and hence right pricing and right outcomes.  The planned roll-out of 

this mission in the next two years, is thus important in the context of price discovery, cost recovery and thus value maximization. Marginal costing , as an institutionalized 

mechanism needs to be leveraged in underutilized sections as well as on those areas where 

volumes give a direct benefit of revenue maximization. 
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C. SPEEDS & QUANTUM LEAPS 

 

13.  A Critical Analysis of Speeds of Passenger trains on Indian Railways:  

 As had been pointed out in Part I, to be competitive in the passenger  transport 
business, it is imperative that Railways upgrade the average commercial speeds of travel. With Civil Aviation Sector intruding even into the less than  km  segment at a fast pace 
and with advent of Volvo type of buses – Railway has no other option but to upgrade speeds  
on their existing alignments.  On these two corridors – Howrah to Delhi and Delhi to JNPT – 

upgradation of speeds in the next two years before the targeted commissioning of DFCs is 

thus imperative. 

 The current overall average speeds of passenger carrying trains on Indian Railways 

are shown below:- 

 

Table – 84 : Average speeds of Passenger Carrying Trains(BG) 

 

 EMUs Mail/Express Ordinary Passenger 

Trains 

 Number of 

trains 

Average 

speed 

Number of 

trains 

Average 

speed 

Number of 

trains 

Average 

Speed 

 

2014-15 5009 45.3 3362 50.8 4298 36.1 

2015-16 5128 41.0 3508 50.9 4366 33.9 

%increase 

(y-o-y) 

2.38% -9% +4.3% +0.19% +1.5% 7.7% 

  

 

 

While the average speed of all Mail/Express trains on Indian Railway was 50.9 kmph, 

within the Mail/Express category too, there exist huge variations in the average speeds of 

trains. Nearly 40% of the trains classified under Mail/Express category are with commercial 

speeds less than 40 kmph., while another 45% of the Mail/Express trains have average 

speeds in the range (50 – 60) kmph. It is only 15% of the Mail/Express trains that have an 

average speed beyond 60 kmph. 
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The charts below show the distribution of Mail/Express trains alongside the range of 

speeds: 

 

 

 

 

Chart – 287 
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Chart – 288 

 

 

 

 

The length of travel of Mail/Express trains too differ widely, with 35% of them in the 

distance slab of less than 600 kms and nearly 50% of them within the 800 kms range. 
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Chart - 289 

 

 

 

 

The above profile too is another indicator of the immediate need to upgrade speeds, 

with the growing preference of both air travel and road travel over short distance slabs. 

There is also a need to ensure to the extent possible that the Express trains depart and arrive at their originating stations and terminating stations respectively at convenient biological  
times.   
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The current profile of departure and arrival time for Mail/Express trains is shown 

below: 

 

Chart - 290 

 

 

 

It can be seen that, while 70 trains depart between 0000 hrs – 0400 hrs, 140 trains 

arrive in the same time slab at their terminal stations. These numbers – 2.5% and 5.2% of the 

trains departing and arriving respectively -  reflect the extent of rationalization Indian 

Railway had already done in this area of passenger convenience.  
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Chart - 291

 

Chart - 292
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It may be explored herein, whether it is possible further to rationalize on this aspect. 

Continuing the discussion on speeds, on Indian Railway, Mail/Express trains are 

segmented under the following types : 

1. Rajdhani type – connecting the state capitals and New Delhi Area 

2. Shatabdi type 

3. Duronto type 

4. Garibrath type 

5. Jan Shatabdi type and 

6. Super fast types and  

7. Other Mail/Express type 

 

Chart - 293 
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Chart - 294 

 

 

The speeds of the fastest passenger carrying trains on Indian Railway are in general 

the Shatabdi and the Rajdhani trains followed by the others. Shown in the table below is the 

range of speeds amongst the faster category of Mail/Express trains:- 

 

Table - 85 

Type of train Number of trains Overall range of 

speed(Km//h) 

 

Speed range of 80% of trains  

Rajdhani  44 54-89 60-80 

Shatabdi 50 55-112 60-80 

Durontos 52 62-87 65-80 

Garibrath 52 45-82 50-65 

Jan Shatabdi 38 50-72 52-66 
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The speeds of some of the fastest trains on Indian Railway are shown below: 

 

Rajdhani type of trains: 

Chart - 295 

 

 It can be seen from the above, that even for the Rajdhani types of trains, 80% of them 

have average speeds below 60 kmph. The actual distribution, of the speeds of Rajdhani trains 

is as under :  

Chart 296 
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Shatabdi-Duronto-Garibrath-JanShatabdi type of trains : 

 

 

Chart – 297 
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Chart – 298 

 

 

  

 While the terrain characteristics – gradients and curvatures - and the permanent 

speed restrictions on a route, have a primary bearing on the speeds, with these factors being the same, the factor having an overbearing effect on the speeds is the stoppages  viz. i . the 
number of stops and (ii) the time taken at each stop. An index which combines both these 

factors is the Average  number of  minutes of stop per Kilometer of run of the train. Depicted 

in the graph below, is this index – Average number of minutes of stop per kilometer of run of a 

Mail/Express Train. 
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Chart – 299 

 
 The correlation of this factor with the average speeds of trains is evident, when an 

analysis of this factor of the average number of minutes of stoppage per Kilometer of run for 

Mail/Express trains is laid out against each distance slab of run of the trains, as under: 
Chart – 300 
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14:  Another  rationale for the Hub and Spoke  Model : 

 

 The pattern is unerringly obvious. Trains with lesser distance runs, have logged a high 

numeric on this factor, as many of these short-distance trains, are classified as Mail/Express 

cum passenger trains, either explicitly of otherwise. This analytic herein is again another 

pointer for Indian railways to gravitate to the Hub and Spoke  Model, so as to cater to the 

differentiated clientele in a customized manner. 

 In this context, it is suggested that the same CFT, which is envisaged for the terminals 

be mandated with this job of rationalizing the stoppages. Also this item could form an item in 

the ToR for the fund from the Institutional Strengthening Development Mechanism of the 

World Bank , as part of the DFC project. 

 

 While rationalization  of stoppages is an operational initiative that would reduce the 

speed differentials amongst various categories and yield a (5-10)% improvement in speeds, 

the quantum leap in speeds from the current average of 50.9 kmph to say 80 kmph could 

occur only if investments are made in all the infrastructure components that are involved in 

Upgradation of the speeds. – the locomotives, coaches, track, signaling and OHE.  

 

 The need for such an upgradation is a Business Imperative for the Indian Railways. A typical Back of envelope  OAT analysis is carried out herein to reinforce the Business 
imperative for upgradation of speeds.  A calculation is made by comparing the average 

speeds of trains to the average speeds by Air  after taking into account the benefits of short transit time from/to city/centre to/from railway station and of relatively lesser  waiting 
time at railway station.   

 

 

15:  A Back of an Envelope  comparative calculation of OAT by Air and by  Rail : 

 

 The following diagram, shows the various activities involved in the Overall 

Time(OAT) comparison by the mode of travel – air vs rail. 
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Chart – 301 

 

 

Consider a specific pair of Origin-Destination points (O-D). 

 

For train journey:- 

 

Let, -     the time taken by a person for Pre Arrival  =  T1   

- the time taken by a person for Pre Departure  =  T2 

- the time taken by train                                            = T3 

- the time taken by a person for Post Arrival       =   T4 

- the time taken by a person for Post Departure=   T5 

              Overall  travel  time (OAT) by rail     =      T1+T2+T3+T4+T5 
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For Air journey:- 

 

Let, - the time taken by a person for Pre Arrival  =  TI
1    

- the time taken by a person for Pre Departure  =  TI
2 

- the time taken by Airplane                                     = TI
3 

- the time taken by a person for Post Arrival       =   TI
4 

- the time taken by a person for Post Departure=   TI
5 

Overall  travel  time (OAT) by Air mode for the same OD      =   TI
1 +  TI

2  +  TI
3  + TI

4 + TI
5 

 

Now, let, air distance    = cfd  (crow fly distance); rail distance   =  rd;     average flight speed = 

Vair;       average train speed = Vrail 

 average flight time, TI
3 = cfd/ Vair 

 average train journey time, T3 = rd/ Vrail 

 

Typical values of T1, T2, T3, T4,  T5 are shown in table below:- 

 

Table - 86 

 

(Figs in hours) T1 T2 T3 T4 T5 

Rail 0.5 0.5 T3 0.25 0.5 

Air 1 1.25 TI
3 0.75 1 

 

Typically, 

 

  (OAT)rail   = T3 +1.75 

 

 (OAT)air  =  TI
3 + 3 

 

Consider  Vair = 500 km/h 

 

Now, for different distances the speed of rail, that is required to match the OAT of rail,  is 

calculated as under : 

 

Assume cfd = rd = d (but normally cfd  rd) 

 

For,    (OAT)rail    OAT air 

            1.75 + T3   3 + TI
3 

     T3   .  + TI
3 

    d/ Vrail  1.25 + d/ Vair 

    d/ Vrail  .  + d/       Assuming Vair =500km/h) 

    Vrail    1/(1.25/d+1/500) 
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Thus, under the above assumption of PAPD and PDPA processes, for different 

distances, the minimum average speed by rail that is required to match air is shown below: 

 

Table – 87 

 
Travel distance 

= d in Kms 
d=100 d=200 d=300 d=400 d=500 d=600 d=700 d=800 d=1000 d=1500 

Speed(Kmph
) 

68 121 162 195 222 244 264 280 307 352  

 

 It can be seen that even at travel distances upto 300 kms, the minimum average 

speeds by rail that would be required to stay in the competitive space is (140-160) kmph. 

Such quantum jumps in average speeds, from the existing 50 kmph, would require 

infrastructural upgradation in a synchronized manner.  

 

16. Balancing Speeds of Trains and Elements of Speed Upgradation : Drawn from the 

theory that balancing speeds are points of intersection of the Tractive Effort and Resistance 

Curves, significant reduction in resistance of the trailing load would be required, to shift the 

resistance curves significantly lower for a given type of locomotive. 

 

Chart - 302 
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 While the Starting Resistance depends upon type of bearing, weight and coach, the 

Dynamic resistance is a combination of three factors – the Rolling Resistance, Grade resistance 

and Curvature resistance. While Rolling resistance (RR) per ton of trailing load depends on the 

design of coach ,weight and Speed(V) of vehicle 

 

• Mathematically   RR=   a + b*V+ c*V2   , where a, b and c are constants . The 

values of a, b, and c  depend upon the type of bearings, weight and design of 

vehicle. 

• Grade Resistance (GR) per ton depends upon track gradient.  

Mathematically Grade Resistance (RG) = 1/G x 1000 kg/ton and 

• Curvature Resistance (CR) depends upon degree of curvature. 

Mathematically Curvature Resistance (CR) = 0.4 x S (degree of curvature) 

kg/ton 

 

 Thus upgradation of speeds, involves considerable upgradation in track geometry, 

track parameters, formation characteristics, signaling aspects, OHE assets and coach 

parameters, including aerodynamic characteristics. 

  

 On Indian Railway, the minimum and desirable requirements for upgradation of fixed 

infrastructure to gain speeds of 160kmph are listed below: 

 

 

  Chart – 303 : Works Involved for raising sectional speed to 160 kmph 

Infrastructure Requirements 

Civil Minimum Requirement : 60kg-90 UTS rail1660 density PSC sleeper300mm ballast (150mm clean) 

Thick web switches in facing direction Improved SEJ Manned & interlocked LC Fencing all along 

the track Weak formation treatment Bridges-Need based strengthening. 

Desirable requirement: Thick Web Switches on all turnouts. 

No LC 

S&T Minimum Requirements: Provision of Clamp type locks along with Thick Web Switch(TWS) in 

facing direction points.  

Provision of TPWS. Provision of PI/EI. Provision of 2nd distant/Auto signalling.  

Provision of BPAC. 

Desirable requirements: Minimization of LC by provision of ROB/RUB, interlocking and closing of 

LC. Reliable train Radio communication between driver and guard 

Mechanical Minimum Requirements: Well lighted all weather covered area for under gear examination and 

maintenance of sub assemblies; Boundary wall for safety and security of the rake and the 

facilities.; Automatic washing plant at entry point; Wheel profile measurement and re-profiling 

system; Automated and instrumented maintenance system in lieu of existing system based on 

visual inspection; A separate bay with capacity for lifting and change of complete bogie will also 

be required; Platform for attention to roof mounted AC equipment. 
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Electrical 

Minimum Requirements: For running upto 2 trains without any augmentation of power supply; 

Technical changes to traction system consider ars; Drop Bracket Assembly. ;Cross type OHE to 

swivelling type OHE.; Swivelling type cantilever;  

Desirable requirements: Upgradation of 12.5 MVA .; Transformers to 31/42.5 MVA in 

replacement of existing transformers, wherever not available; Addition of new TSSs with 42.5 

MVA Transformers at certain locations, wherever required; Upgradation of existing transmission 

line from single to 2x25 KV Auto Transformers System of power supply, along with TSS,SP and 

SSP; Upgradation of existing transmission line from single to double circuit to enhance power 

supply, wherever required; Replacement of ATD and increasing tension to 1100kg;Replacement 

of masts for reduction of span size to 54 metre. OHE profile modification suitable for 160kmph 

 Upgradation of speeds  is in the realm of Mobility  Directorate and herein the interface 
with Mission: Raftar, for which the Mobility Directorate is the nodal agency. Already 

considerable planning for such upgradation had been done by Mobility Directorate on the 

two corridors – New Delhi to Mumbai and New Delhi to Kolkata.   

 

The summary of the overall costs, as projected after taking into account the already 

available sanctioned work is shown in the table below: 
 

Chart – 304  : Summary of NDLS-HWH route  (Including CNB-LKO) (Cr of Rs.) 

 

Route Railway From To Route 

Km 

Cost as 

per 

Raiway 

Minimum 

as per 

Board's 

letter 

Minimum 

after 

adjusting 

available 

sanctions 

Recommen

ded as per 

Board 

Recommen-

ded after 

adjusting 

available 

sanctions 

Including 

additional 

items as per 

Board 

Electrical 

(19.10.16) 

NDLS-

HWH + 

CNB-LKO NR NDLS GZB 27 478 207 188 270 246 334 

NDLS-

HWH + 

CNB-LKO NR CNB LKO 70 887 421 330 641 577 702 

NDLS-

HWH + 

CNB-LKO NCR GZB MGS 751 4282 1556 1166 2063 1525 3089 

NDLS-

HWH + 

CNB-LKO ECR MGS PKA 417 4165 1311 1305 1589 1483 2141 

NDLS-

HWH + 

CNB-LKO ER PKA HWH 260 2899 905 905 1252 1215 1813 

 

Total       1525 12711 4400 3894 5815 5046 8079 
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Chart – 305 

 

Summary of BCT-NDLS Route(Including BRC-ADI)(Cr of Rs.) 

Route Railway From To 
Route 

Km 

Cost as 

per 

Railway 

Minimu

m as per 

Board's 

letter 

Minimu

m after 

adjusting 

available 

sanctions 

Recom

mende

d as 

per 

Board 

Recomme

nded after 

adjusting 

available 

sanctions 

Including 

additional 

items as per 

Board Electrical 

(19.10.16) 

BCT-NDLS 

+ BRC-ADI WR BCT NAD 698 4002 1732 1455 2716 2366 1454 

BCT-NDLS 

+ BRC-ADI WR BRC ADI 99 638 182 142 612 555 0 

BCT-NDLS 

+ BRC-ADI WCR NAD MTJ 546 3555 1346 1199 4522 4378 1045 

BCT-NDLS 

+ BRC-ADI NCR MTJ PWL 82 637 136 73 226 151 323 

BCT-NDLS 

+ BRC-ADI NR PWL NDLS 57 671 62 37 96 62 198 

 

Total       1482 9503 3458 2906 8172 7512 3020 

 

  

 

 While fixed infrastructure upgradation would have an impact on the gradient 

resistance and curvature resistance, the rolling resistance factors are predominantly 

governed by the design parameters of the coach. In this context, the trials made by Indian 

Railway by deploying TALGO type coaches is the way forward. But given the substantial cost 

difference, the options of leasing may also be explored in this context. The fundamental 

characteristic differences between a LHB coach fit for 160kmph and a TALGO type coach fit 

for 180 kmph are shown below : 
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Chart - 306 

 

17 :  Project Monitoring and Project Planning Tools -  A Review : 

 However, upgradation of fixed infrastructure in a time bound manner, is the greatest challenge before Indian Railways, given the track record of project implementation  of Indian Railways. Segregation of all the activities along the delivery period  metrics and 
using state-of-art project monitoring tools and customized tools for monitoring linear projects is the need of the hour. The Time – Space  diagrams discussed in Part-I should be 

the fountainhead from where all activities of a Railway project are charted out and every role 

fitted into this overall scheme.  Criticality of Alignment mechanisms  between the field units, 
zonal railways, and functionaries within the field units as well as with the Railway Board 

cannot be overemphasized in this context. Building in incentives and redesigning the MoUs 

to reflect the capital expenditure achievements even for the operational units is the way 

forward. All the critical issues pointed out in Part I – Status of DFCs - Construction aspects 

are also applicable herein as well as the proposed solutions therein. 
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 Experience in other countries like China, shows that by meticulous planning, such 

upgradation could be implemented over a reasonable time period, while the route is still in 

operation. A (500-800) kilometer track can be upgraded in (2-3) years, by giving the Construction  Unit effective programmed blocks from (4-5) hours per day. 

 For timely and effective execution of the works in a synchronized manner, the system of Route Planning  need to be institutionalized.  Lessons from the past, wherein such Route Planning  was attempted, but could not be taken to the logical conclusion need to be analyzed for avoiding such pitfalls  in the future.   
Case study of a HDN Blue Print  : In 2007, nearly a decade back an exercise of 

comprehensive route planning, by segmenting the Indian Railway into 7 primary High 

Density Network(HDN) routes and their corresponding feeder routes was carried out.  

 

Chart – 307 
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The executive summary of the HDN Blue Print is presented herein. 
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Chart - 308 
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An illustration of the above methodology for HDN 1 : Delhi – Howrah Main route is shown 

below: 

 

1. The existing line capacity and the status of the route – both the track and signalling 

infrastructure is shown below.  

Chart – 309 

 

 
 

 

2. The projected line capacity and the current works in progress are mapped onto the 

same chart as under 

 

Chart – 310 
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Chart - 311 
 

 
 

3. Thereon, the bottleneck areas were identified after completion of the existing ongoing 

works and solutions discussed threadbare and action plan charted as under: 

Chart - 312 
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This exercise was carried out for all the identified HDN routes and their feeders. 

Finally a consolidated statement of fund requirement is made as under : 

 

 

 

Chart -313

 
  

 

 THE HDN Blue Print was accepted in its entirety by the Board at the time and ALL 

works have been included in the Budget.    The said HDN Blue Print  was to be the Fountain head  for all future planning on the Railway and our planning processes reoriented to meet 

the objectives of execution of the Blue Print. A decade later, the much lauded HDN Blue Print  remained an island in itself, without a trace and the planning processes on Indian Railway, remained rooted in the traditional  process of fragmentation, without integration. 
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 Lessons need to be drawn from such efforts in the past, so that the convoluted  time-

laden planning processes of the day are progressively dismantled towards achieving a lean and focused planning  organization with emphasis on timely project delivery .   
  

 Herein it is also, apt to objectively analyze the reasons behind shelving of the project 

of LRDSS – Long Range Decision Support System which is conceived on a strategic, decision 

making tool, after nearly two decades of its existence. 

 

 

Background of LRDSS 

 

  

 In order to provide support to the long-term planning functions in mid-1990s, the 

Railway Board developed a Long Range Decision Support System(LRDSS) – a suite of tools 

for strategic planning.  Conceptualized in 1995,  developed in 1998, the scope of the project 

was expanded for conducting cost-benefit analysis to aid investment planning. 

   

 

 The salient features of LRDSS was to provide important desktop information for 

network planners and decision makers for :- 

 

 

- Investment planning 

- Market analysis  

- Financial impact analysis  

 

 

 Using an interactive GIS interface of IR network, the traffic flows were simulated 

both in current and future scenarios and bottlenecks indentified.  Congestion curves were 

obtained for each train type, link type and for each operating policy set at different levels of 

traffic.   For  demand  modeling,  different  models  were  used  for  different commodities –  GAMS LP model, Furness  Trip Generation Model and Factoring  model.   
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The overview of the LRDSS planning process is shown below :- 

 

 

Chart - 314 
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  Bottleneck 

Maps and 

Tables 
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18.  A Case for Twin Planning Tool Kit – A Long Range One and Work Man Bee Type: 

 

 

Strategy XI – Twin Planning Tool Kit – the Long Range One and the Work Man Bee type: 

  

 Using these tools, the future OD flows were loaded onto the current network, and 

future bottlenecks identified,  options for each bottleneck enumerated and cost benefit 

analysis done against each  

 

 Such a seemingly  robust system was discarded primarily because of following 
plausible reasons :- 

 

i. Expectations of the stakeholders for such a model to reflect the real  time 
railway working in toto: i.e. while LRDSS was  a high-end tool designed to achieve 

long-term planning goals, expectations were made to  use it as an operative  
planning tool i.e.; to put it in a bit more technical terms, given that a model  can never mirror reality , the stochastic  nature of a model was expected to be used for a deterministic model.  Expecting real world  results of a deterministic  nature is 
unrealistic. These long-range models serve a purpose , which can never be discounted.  They act as long-term  watch keepers of the strategic direction that the   organization charts and to that extent such Long-range  tools needs to be 
institutionalized, as well. 

 

ii. Disconnect between the Operator  and the Tool  : The tool  of LRDSS was not 

with the operator, which was the Transportation Directorate and thus there was always the perception gap  of the utility of the tool in an environment which is 
dominated by instant results and solutions on the fly  

                                                                                                                                                                                                                           

 Thus, while such long range tools are required, there is an immediate requirement of 

short-term/on-line planning tools which should leverage more on mining  data from the descriptive  perspective and to be used by Supervisors and Managers of the IR system.  
Those tools which churn out information from the operations, infrastructure, revenue and 

expenditure data base systems – FOIS, COA-CMS, MMS, IPASS, TMS, ICMS etc. and be used for 

immediate, short-term and medium-term – should also be institutionalized.  Already a reference to such a tool had been made in the context of Cost Analytics  in Segment B of this 
Part.  
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19 :  Form follows the Function – A Proposed Planning Organization: 

 

 

Strategy XII – Strategic Planning Organization  

 

 Thus, there is a requirement of a Twin-Planning Tool Kit  – the long-range one like 

the LRDSS type and the short-range  workman-bee type for immediate, medium and 

short-term planning. The planning organization should be suitably reorganized by drawing its structure from the above Twin-tools  and the need for the Zonal System  as an 
intermediary in this ICT age, needs to be objectively assessed.  The planning organization  
could be structured thus: 

 

 The Infra Directorate be merged with Planning Directorate into a Corporate Planning Unit CPU  and also teethed with state of art Project Monitoring tools. 
 

 

 LRDSS type of long-range system and the short-range workman-bee  systems could 

be the fountain head for investment decisions. 

 

 The CPU could be manned by the core operational functional departments – including 

traffic; commercial; infrastructure related – civil, electrical, mechanical, S&T – finance 

and personnel. 

 

 A full-fledged market-research  team be instituted – both for passenger segment and 

freight segment. Domain expertise needs to be married with analytic expertise in this 

context. Hiring of suitable experts with pointed skills should be considered. 

 

 Project  monitoring  be also made a part of the core function of planning and 
adequate tools be developed in this area. 

 

 The restructuring of Zonal  system be considered concurrently to make it a more 
effective system of delivery. 

 

 Unified and Integrated Planning should be the theme of this Organization. Drawing 

from the OD flows – for both passenger and freight business; for the present and projected 

future, the requirement of both the fixed infrastructure – track, signaling, telecom, OHE, 

stations and yards, etc – and the rolling infrastructure – locos and wagons, not to mention the 
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requirement of manpower for the above O&M of assets and consequent administrative costs 

too have their origins in the OD flows and are behind that all pervasive but hidden customer. 

It goes without saying that the mechanisms for capture of the current OD flows as well as the 

forecasting methodologies of future OD flows, assume immense criticality in this light. The 

schematic below explains the above claim by depicting how the operations, capital and 

maintenance infrastructure on the Indian Railways can be derived from the demands of the 

customer. 

 

Chart - 315

 

 

 

While project monitoring and systematic planning tools could be leveraged for the 

best of the organization, Indian Railways could do well to leverage on the International 

experience in the area of Speed Upgradation. A review of the areas of International 

Cooperation in general and specific to speed upgradation is presented herein. 
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20. Levering on International Cooperation in the area of Speed Upgradation :  
 

Strategy XIII : Targetted International Collaboration 

 

Indian Railways has been actively collaborating with many foreign countires and has 

entered into MoUs with 14 different countries thus far. The areas of collaboration are : 

  

1 Speed Upgradation 9 Modernization 

2 High Speed Rail 10 Training 

3 Station Development 11 Rolling stock 

4 Heavy Haul 12 

Safety, Security and Disaster 

Management 

5 Operations 13 ICT 

6 Logistics 14 PPP 

7 

Construction and Maintenance 

technologies 15 Benchmarking 

8 Environment and Sanitation 16 Knowledge sharing 

 

Details of project undertaken with various foreign railways/Foreign entities  

The ongoing cooperation projects through the MoUs signed between Ministry of 

Railways and foreign railways/countries include:- 

Chart - 316 

Country  Projects 

China (i) High Speed Rail feasibility study for Delhi-Nagpur section with financing from 

Chinese side 

(ii)   Feasibility study for up gradation of Speeds to 160 Kmph on Chennai-Bengaluru-

Mysore corridor with financing Chinese side.  

South Korea Feasibility study for speed raising of Delhi-Mumbai route to 200 Km/h with financing 

from South Korean side. 

Japan The Mumbai-Ahemedabad High Speed Rail Project has been taken up for 

implementation with financial and technical assistance of Japan. Completion Cost of 

the project is Rs 97,636 Crore, Japanese financial assistance being Rs 79,165 crore 

(81%). An SPV, namely, National High Speed Rail Corporation (NHRC) has been formed 

to implement the project. 

France (i) Technical and Execution Study for upgrading the speed of passenger trains 

between Delhi-Chandigarh up to 200Kmph jointly funded on 50-50 basis with SNCF. 

(ii) Renovation /development study of Ludhiana and Ambala railway stations  jointly 

funded on 50-50 basis with SNCF. 

Germany Feasibility study  for High Speed Rail of Chennai-Bangalore-Mysore Section with 

financing from German side. 

Spain Feasibility study for High Speed Rail of Mumbai-Nagpur Section with financing from 

Spanish side. 
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Except for G-2-G cooperation in the area of High Speed Trains, all other areas of co-

operation, remain in the realm of feasibility studies. Specific to the requirments of each area 

of Railway work, Indian Railways should leverage on the extent of International co-operation 

to serve its own overall vision. For example – the elaborate costing systems of Canadian 

Railways, the Technology of Speed Upgradation and High Speed Trains in European 

countries; the project implementation techniques of China; the PPP models of USA; the Heavy 

Haul Systems of Australia; the Tunnelling technolgies of Switzerland; etc. are specific 

expertise that should be targeted for suitable adoption by Indian Railways. More-over, the 

interests of the developed world and China, is to make investments in different sectors of 

Railway working and this aspect should be borne in mind, while entering into the co-

operation MOUs. While exposure to technogies and different systems should be maximized 

to our personnel without favoritism, the areas targeted for adoption should be worked with a 

teams, which are dedicated for the same work on Indian Railways. In fact, International Co-

operation should be viewed as a strategic tool rather for problem solving and towards 

mechanization, modernization and automation of Indian Railways in a re-inforcing manner, 

rather than remain as a diffused and incoherent efforts, yielding little or no results. A two-

track system of International Cooperation is suggested – one, for enhancing exposure of our 

personnel in their relevant work areas and the other a targeted result oriented effort 

towards adoption of the learning for immediate and short-term issues. There is thus a need 

to re-orient the scale and scope of our International Cooperation  to target the needs of our 
organization. 

 

D. Coaching Stock Availibility and Production Plans:  

 

21.  Current Holding of Coaches : 

 

 Indian Railway (as on January 1st 2017) currently holds 57584 coaches, of which 

51594 coaches are Passenger Carrying Vechicles (PCVs) and 841 Other Coaching Vechicles 

(OCVs). 841 coaches, representing 1.4% of the total holding are oveaged overall, while only 

0.906% are overaged  in the Passenger Carrying Vechicle segment(PCVs). However, 5.3% of 

the Other Coaching Vechicles (OCVs) are overaged.  

Chart- 317 
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Chart- 318 

 

 

 

 
  

 

 

 Of the 51594 PCVs, ~ 80% are non-AC coaches and ~ 20% are AC coaches.While ICF 

Design (Self – Generating : SG) coaches comprise over 91% of the available 51594 coaches, 

nearly 7% of the coaches are of LHB design, while stainless steel body and others constitute 

the remaining.  
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Chart- 319 
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The actual coach-wise distribution as on 1st January 2017 is shown in the Table below: 

 

Chart- 320 

 

 
 

 

 

 In absolute numbers, while AC coaches comprised ~10400 numbers, non-AC coaches 

totalled ~ 41900. Within this overall distribution, LHB coaches were 2887 numbers, of which 

2187 were AC LHB type and remaining non-AC LHB. Stainless steel coaches numbered ~ 439 

numbers, of which 325 were AC type and remaining 114 were non-AC coaches. 
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 Within the non-AC coaches, it  can be clearly seen that nearly 30% each of the holding 

of the ICF – Non AC coaches are of General Sitting (GS) and II Class Sleeper Coaches (CNY) 

respectively.  

 

 

Chart- 321 

 

 
 

 

 

 

Type of make Non-AC AC 

ICF Make 41000 8000(incl. 500 Garibrath) 

LHB 770 2108 

Stainless Steel 125 300 

Total 41895 10408 

 

 

 It can be thus inferred that as on date, the ICF make coaches dominate the distribution scenario and the LHB Conversion  program has to cover ~ % of overall AC holding and 
~98% of non-AC category. Isolated coaches being offered for POH and for conversion, is 

effecting the conversion program. There is an imminent need to adopt the method of Full Rake  induction rather than piecemeal induction of coaches. 
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22.  Age Profile of Coaches : 

 

 

Chart- 322 

 

 

 

 
 

 

 

 

It can be seen from the above, that only one-third of the total holding of coaches, are 

beyond – middle age (11 and beyond), while ~63% of the coaches are very young, with 

age less than 10 years. This age profile, clearly brings out the commendable pro-active 

nature of our stock procurement systems.  
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Chart- 323 

 

 

 

 
 

 

 

 

 

 As can be expected, 100% of the LHB coaches are less than 10 years old, while 

the numbers are stacked in the later ranges beyond 10 years in the case of ICF design 

coaches. 
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23.  Production patterns in Past 4 years: 

 

Strategy XIV : Conversion into LHB  

 

 The production patterns of coaches – facility wise , is shown below: 

 

Chart- 324 
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 While Haldia and Raibareily are relatively new facilities, the trends show that, while 

production at ICF is consistently on the rise, production at RCF has almost remained constant 

or even slightly come down, on an AAGR basis for the past 4 years. 

 

 

Table - 88 

 

 

 

 

 
 

 

 

 

 The facility wise, production of each type of coach, shown above reveals that while 

conventional coach production is consistently reducing, RCF facility is being used for 

producing LHB coaches @ 480 per annum, while at ICF, the LHB production has ramped up 

from 2015-16 onwards, to levels of 230 LHB coaches per year.  
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 The Tables below – depict the production patterns of each facility, type of coach wise 

and overall type of coach wise! 
Chart- 325 

 
Chart- 326
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24.  Production Plans for Next 4 years: 

 

 

Strategy XV : Production of Train Sets 

 

 Indian Railway has ambitious production plans to produce 18584 coaches 

in next four years, with progrssive introduction of LHB coaches to replace 

conventional coches. This planned number represents, a 70% increase in the 

procurement over the 10881 coaches procured during the previous 4-year period. 

 

 

Chart- 327 
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Chart- 328 
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Chart- 329 
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Chart- 330 
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E. OTHER PRICE PERFORMANCE METRICS : THE 5Ms 

 

 

  

25.  Reliability and Safety on Indian Railways: 

 

 

 Amongst, the key dimensions of value to the passenger-price; speed; reliability; 

availability; safety; PAPD/PDPA processes, etc. – the dimension of safety and reliability play 

a key role in the subconscious mindset of the passenger. 

 

 

It is apt, herein to point out that the Mission : Zero Accidents - announced by the Hon ble MR in his Budget Speech of -17 aims at exactly that – to address the 

dimensions of safety and reliability of services. Accidents, equipment failure and other 

unsatisfactory features lead to disruption in passenger traffic and carry psychological scars 

on the mindsets of a passenger.  

 

 From the jerks, that a sleeping passenger experiences due to our Coupling  issues to 
the heavy casualties suffered due to a major accident, each one of the experiences in this 

spectrum from the so call normal to the abnormal, leave an indelible negative imprint on the 

customer.  

 

 

In the context, of the recent spate of accidents on Indian Railway during November – 

December 2016, each ED had been nominated one Division to inspect and to conduct a 

safety meeting. I had been nominated not one, but two! – Salem Division and Ahmedabad Division. I d like to take the case studies of my observations on some of the aspects on these 
Divisions to illustrate a few far-reaching conclusions about the state of our systems on the 

Indian Railway itself and the imminent need to re-organize, restructure and reinvent 

ourselves. 

 

 

Before embarking on the journey to Salem Division, I flipped though all the statistics 

of accidents, I could gather from the Railway Board. I learnt that in 2015-16, there were 106 

consequential train accidents compared to 131 in 2014-15.  The index of safety – train 

accidents per million train kilometer was 0.10 in 2015 compared to 0.11 in 2014-15.  I could  
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gather that the comparative position of train accidents during the last five years was as 

under :- 

 

 

 

Table - 89 
Year Collision  Derailments Level crossing 

accident 

Fire in 

train 

Miscella

neous 

Total Train Accident per 

million train km 

2011-12 09 55 61 04 02 131 0.12 

2012-13 06 48 58 08 - 120 0.11 

2013-14 04 52 51 07 03 118 0.10 

2014-15 05 60 56 06 04 131 0.11 

2015-16 03 64 35 0 04 106 0.10 

 

 

 

  And the number of passengers injured or killed in train accidents were as : 
 

 

 

Table – 90 

 

 
Year Number of passengers Casualties per million passengers 

carried 

 Killed Injured  

2011-12 100 586 0.08 

2012-13 60 248 0.04 

2013-14 42 94 0.02 

2014-15 118 324 0.05 

2015-16 40 126 0.02 

 

 I could also assess that due to the recent mishaps, in the FY 2016-17, these statistics, 

especially on the casualties metric, would be adversely affected in the current year. 

Approaching the Safety Directorate, I could get into the Safety Information Management 

systems (SIMS) and analyze the data, before I landed in Salem. 

 

 

 A more comprehensive list of all types of accidents that occurred on Indian Railways 

during the past few years is shown in the table below as sourced from SIMS-Safety 

Information Management System.  The table below shows the trends in different types of 

accidents on Indian Railway, for the past 10 years, as stored in the SIMS.  
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Chart – 331 
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Chart – 332 
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 To peruse where Southern Railway (the Railway in which Salem Division falls under) 

stands in the comity of the 67 Divisions, I proceeded to analyse the accident trends – type of 

accident wise and Railway wise and I found the following trends – type of accident wise- as 

depicted in the charts below :  

 

 

Chart - 333 
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Chart - 334 

 
Chart - 335 
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Chart -336 

 

 

 
 

 

 

 Now with the entire machinery of Indian Railways, geared towards addressing this 

issue of derailments, with solutions like on-line condition monitoring systems,  etc, I picked 

up the data without derailments, to see if any other root causes are getting smudged because of the overwhelming, peaks  of derailments in the overall accident charts. 
 

 

I thus set aside the derailments, and then wanted to see the trends. It can be seen that after derailments, the number of unmanned level crossing accidents  and thereafter the number of trains passing signal at Danger  are the main categories. The graph of all 

accidents (without derailment) on  Indian Railway is shown here year-wise. 
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Chart – 337 

 

 

 

While Railway is addressing the unmanned level crossing (UMLC) gates issue, by a 

concerted program of closure of these UMLCs through provision of ROB/RUB/or by manning 

these gates, I wanted to focus more on the cases of signal passing at danger cases  or 
commonly referred now as SPAD cases and was clear in my mind that after finishing the mandatory safety review  and the 

inspections at Salem Division,  I would 

focus on the SPAD cases over Southern 

Railway. 

 

As can be seen from the graph below, 

the number of SPAD cases on Southern 

Railway has been on the rise, especially 

after 2005. An analysis of these cases 

across all possible dimensions – year-wise, Division wise, depot wise, traction wise;  day-night 

wise; type of signal wise, time wise, system of working wise; season-wise, day of week wise, age 

group wise, distance travelled after passing the signal at danger –wise; - that could be 

conceived of, throws up the following insights.  
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Chart – 338 
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While more than 60% of the cases occurred during day time, and that too between 

6-14 hrs. ERS and ED depot crew constituted ~40% of the total cases. While 53% passed 

starter at danger, ~ 90% of cases occurred in Absolute territory. There was no real impact 

of the day of the week, nor had the season – winter or summer – any effect on the 

occurrences of SPAD cases. 

 

 

 

 

Chart – 339 
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The actual causes recorded for all these 31 cases are as under: -  

 

 

Chart – 340 
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Chart – 341 

 

 
 

 

 

 

Of these 31 cases, 4 were of EMU/MEMU trains; 4 were cases of Track 

Machines, 8 were cases of Goods trains and 15 were cases of passenger carrying 

trains, and more disturbingly the recent cases involved only passenger carrying 

trains! As can be seen from the tables above – item no 22 to 31, all were involving 

only passenger carrying trains! And even in the very recent past too, the cases involving 

passenger carrying trains were on the rise! 

 

Clearly something is amiss! There could be something more than what meets the eye, 

of simple recording of the fact that the driver was not alert! The systems must have 

deteriorated, so much so that they have come to this pass! Was thus reminded of the case in 

2005 and wanted to benchmark and test whether any lessons have been learnt from the past 

or as is the case in many a organization, has institutional memory faded, in our case too! Or have we too perfected the art of Normalization of Deviance !  
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26.  Normalization of Deviance and NASA :  

 

Strategy XVI : Awareness of Normalization of Deviance  

 

Normalization of Deviance is a  theory, developed by Professor Diane Vaughan of 

Columbia University, in the wake of the explosion of the Challenger space shuttle launch in 

January 1986. The term – Normalization of Deviance – refers to the social behavior within 

the organization, wherein the people within 

the organization become so much 

accustomed to a deviant behavior that they don t consider it as deviant, despite the fact 
that they far exceed their own rules for the 

elementary safety. Moreover, people grow 

more accustomed to the deviant behavior the 

more it occurs. To people outside of the 

organization, the activities seem deviant, 

however people within the organization do 

not recognize the deviance because it is seen 

as a normal occurrence. In hindsight, people within the organization realize that their 

seemingly normal behavior was deviant. 

 

NASA – the renowned North American Space 

Agency – itself, has demonstrated this painful 

lesson twice in our generation.  

 

First, in the explosion of the Challenger Space 

shuttle at launch in January 1986, and the next 

in the break up of the sister ship Columbia in 

January 2003, at a combined cost of 14 lives. In 

both the cases, the blame ultimately pointed to 

the very culture of the space agency. One of the 

specific factors in both the disasters was what came to be called the normalization of deviance . 
 

 

Challenger blew up because of a failure of the O-rings and pressure seals in solid rocket 

booster motors, which allowed hot gasses to escape and caused the explosion. NASA and 

the Morton Thiokol Company, the contractor who made the O-rings, had noted problems in 

earlier flights and they knew their design flaw 

and also knew that risks of malfunction 

increases under cold conditions. Nevertheless 

flight after flight nothing really bad happened. 

Over time, management increased the amount of 

damage considered as  acceptable . Until the 
fateful morning, the coldest ever for a shuttle 



402 

 

launch, when NASA and Thiokol accepted escalating risk apparently because they got away with it last time . As Commissioner Richard Feynman, the renowned Nobel laureate 
physicist, who investigated the Challenger disaster observed,….. the decision making was a 
kind of Russian    roulette.     The   shuttle    flies, with the O-ring  

 

erosion and nothing happens. Then it is suggested therefore that the risk is no longer so high 

for the next flights. We can lower our standards a little bit because we got away with it the last time….You got away with it, but it shouldn t be done over and over again like that.  

 

Did NASA learn its lessons? Apparently 

not. Fifteen years later, the Columbia 

disaster occurred in January 2003.  The culprit was again the damage to the 
tiles needed to deflect heat during re-

entry, damage caused when insulating 

foam broke off from an external fuel 

tank during launch and hit some tiles. 

Such impacts had occurred in earlier 

flights, without causing a catastrophe. 

They had become expected, and accepted.  Again until………… 

 

Thus Normalization of Deviance, is a natural human tendency to rationalize shortcuts under 

pressure, especially when nothing bad happens. The lack of bad outcomes can reinforce the rightness  of trusting past success instead of objectively assessing risk. 
 

Thus, I picked up the case of 2005 of SPAD on Indian Railway, which had thrown up many a 

lesson and systems failure to gauge whether we had learnt our lessons in the past decade. 

The fact that cases of SPAD are on an increasing spiral points to our acceptance of Normalization of deviance  and surely the lessons of the past have apparently not been 
learnt! The case of SPAD in 2005 is presented herein. The said case is presented herein 

wherein the loco pilot was awarded a punishment of compulsory retirement and the 

Assistant Loco Pilot was removed from service. 

 

27.  Normalization of Deviance: A Case Study of SPAD 

It was 2:07 am on a cool November night in 2005 in Coimbatore area and a freight 

train, was running at 60 Kmph and was passing through Podanur station. It was an empty oil 

tanker returning to its loading base at Cochin Refineries. The cabin master came out of his 

room to exchange signals with the loco pilot (LP) and guard, only to find that neither of them 

responded. Sensing danger, he informed the Station master, who in turn advised the Traction 

Power Control to switch off the power and he along with his staff pelted stones at the guard 

van to catch the attention of the guard. 
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The train was in fact running out of control! It passed the home signal, starter signal 

and the advance starter signal at danger and then came to a stop. The LP fell unconscious 

while the train was approaching the home signal and the Assistant Loco Pilot (ALP) was 

engaged in trying to revive the LP and in that process he let the train go uncontrolled.  

 The enquiry, which was later conducted, threw up some startling facts, which hold 

testimony to the rot in the system: 

 The LP was a high BP patient, aged 50+, who is on regular medication of his 

own. The last thing he remembered before falling unconscious was of having a 

conversation with the ALP. 

 

  The LP was promoted around 16 months back as a Goods Driver and was now 

homed at Erode depot in Tamil Nadu. He belongs to Kerala and having a fairly 

large family retained his Railway quarter at Shoranur (in Kerala) and was 

paying penal rent. 

 

 That evening before he took the train from Erode he had returned from his 

home at Shoranur, which is ~ 200 kilometers away from Erode and claimed to 

have taken some rest in the house of his colleague at Erode. In fact this is his 

usual practice – sign off at Erode, rush to his house at Shoranur and then come back by within  hours to pick up another train. It is anybody s guess as to 
how many hours of rest he must have had before picking up the train. Clearly 

the crew management system and its efficacy are called into review. 

 

 The Loco Inspector in charge of the LP was blissfully unaware of either the 

medical condition or the family condition of the LP 

 

  The ALP was taken for the mandatory medical exam and it was revealed that 

his eye sight fell well short of the perfect eye-sight of 12/12/ and 12/12, which 

is expected of a freshly recruited ALP. A bit more of grilling and out came 

another fact, that he was wearing glasses – and as if to expect the unexpected 

the loco inspector in charge of this ward had absolutely no idea of the goings 

on! Surely the system of loco Inspectors and their role needs to be reviewed. 

 

 The ALP forgot his primary duty of controlling the train and instead trusted his 

instincts and tried to revive the LP. Surely the ALP was flustered. He 

mentioned that in training schools this abnormal aspect finds only a passing 

reference and it is not a regular drill in simulation training. The seriousness of 

our training system and its effectiveness on line is called into question here. 
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 The LP, who regained consciousness after the train came to a stop, mentioned 

that the guard whom he met just before starting the train was not the one he is 

seeing now. Startling, as it may seem, especially given the fact that the train had an untouched  run from Erode to Podanur, what the LP mentioned was 

true! In fact, after the LP and the original guard met each other before starting 

the train, the guards in the lobby exchanged their duties and this was done 

without the knowledge of the LP or the controller or even the station master. 

So much so for the credence of our Crew and Guard Management System. 

 

 During the run of the train for the entire stretch of 120 kilometers, neither the LP nor the guard communicated with each other. Their Walkie-Talkie  
instruments were in working condition, but neither bothered to use them, 

either at caution spots or curves or elsewhere.  

 

 The guard himself as per extant GRS rules was supposed to exchange signals 

with the station staff at every station, where the train was passing through, but 

the fact that he did not exchange signals at Podanur, shows the level of 

commitment he has for the safety of trains. The fact that such an errant guard 

has not been reported upon by either the  Traffic Inspectors as well as the 

Station Managers or the Controllers calls for a close study of the Inspectorial 

system. 

 

 The LP just before he fell unconscious was reported to be discussing his financial distress  with the ALP. There was a circular issued by the Board 
enhancing the terms and conditions of the penal rent. By the time the circular trickled it s way down from the Board to the Zonal Headquarters to the 
Division to the affected employees, there was a lapse of over a year and now 

that he is being asked to pay the arrears of the enhanced penal rent, he with a big family, was for one in financial distress  and the LP was reported to having 
discussing this issue with the ALP before he fell off. The bottlenecks in the 

channels of communication from the Board to the field, is another systemic 

discrepancy, worth noting. 

 

 This incident threw up, a slew of systemic deficiencies - deficiencies in the crew and 

guard management systems; the Inspectorial system; the communication system; the 

recruitment systems; etc, . The question that needs to be posed now is – Have we learnt our 

lessons from these type of accidents! On the contrary, data shows unambiguously that the trends after  are even more alarming! The pointers towards Normalization of Deviance  are unambiguous. On even, a Railway like Southern Railway, which is considered 

a more disciplined Zonal Railway, the recent SPAD cases involving only passenger 

carrying trains, are on the rise, clearly pointing to a high level of acceptance to 

deviations. Crew not taking proper headquarter rest,  leaving headquarters without 
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permission and returning to pick up trains, indiscipline in  not wearing uniforms and 

adequate PPE, etc are all indicators of a system under decay.  

 

 

Surely, these are not isolated cases, where all things conjured to fall into one place to 

make it happen! It is surely a matter of grave concern, as all these are symptoms of a deep 

rooted malaise, which, is rotting the system from inside! Clearly our organizational culture 

and management systems call for a review! Departmentalism, while on display everyday on 

the field – brushing the equipment failures and 

unsatisfactory features under the carpet, takes 

unprecedented demonical forms during 

accident enquiries, with each department 

protecting its own turf, where an individual or 

a group of individuals are the targets, rather 

than attempting to bring systemic changes, 

which would reap credible benefits on the reliability  and safety  metrics for the 
organization. 

 

Not only on Southern Railway, have these 

cases not shown any trend of abatement on 

the entire Indian Railway. Shearing of an arm of a young girl due to infringement of a W/L Board ; side-collisions in coaching yards; 

derailments on corroded pit lines; fire due to unauthorized loading of cargo in Locked  
POH booked coaches; averted collision cases……all in the recent past apart from the major categories – of Mail Line derailments, 

Unmanned Level Crossing accidents; SPAD cases- point to a need for systems to be 

overhauled on the Indian Railway.  With focus on Fixing  individuals rather than Fixing Systems , our system of corrective actions, has made a mockery of the organization with departmentalism being the root cause. Institutionalized Learning  as a sub-system by itself 

has lost its relevance to our organization in this context. 

 

 

Departmentalism needs to be crushed and systems view needs to be taken, for as we 

drink and dine; wine and whine; over these issues - day after day, week after week,  the 

systems under our own jurisdiction are thus rotting – the very same system for whose 

health, we are all responsible!  

 

 

28.  Limitations of Data Analytics: - Closing the Loop  

 

There is another lesson in this episode! Data Analytics and the beautiful pictures that 

were drawn to analyze the case could give you insights only to an extent! It is finally the 
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process and the domain expert that can actually pinpoint the root causes! Data and its 

analysis is a necessary enabler in the process of 

root cause analysis and cannot 

be seen as a panacea for our ills! However, Analytics:  is a 
starting point nevertheless in 

identifying the root causes! The 

granular level at which the process 

activities are captured in a database, 

would ultimately determine the 

level of analytics that is possible using 

the state – of – art tools! While our myriad IT 

systems – FOIS, COA, COIS, ICMS, MMS, IPASS, TMS, e-loco, PRS, 

UTS, etc -  in our processes track the men, material, machinery in their quantum and time 

stamps, if the information drawn from these do not feed into not only our immediate 

requirements of say day-to-day operations; of drawing of salaries; of payments to contractors; of booking a crew;…but also into every aspect of planning, and capex systems that were in vogue in the manual era, we risk running a perpetual dual  and ineffectual  
system!  

 In effect, any Data Analytics  program should also Close the Loops  effectively! Another short case study to illustrate the need for Closing the Loop  is drawn from the 
picture below – of a white 

marker board with a list of 

items written down. The 

board is a picture taken 

from a coaching 

maintenance depot at 

Ahmedabad in January 

2017. It lists the PL code, 

item number of all safety 

items in the Coaching 

depot and also indicates 

the availability position of 

each item, by tagging the 

requirement, stock on 

hand and finally indicating by suitable color coding – green, yellow and red – the level of 

criticality of the item, in terms of  availability. This Board is updated once in a fortnight and 

the safety items monitored.  While the system is fool-proof, it also points out the need for penetration of the computerization of the Material Management System MMS  to the floor 
level of each Workshop, Production Unit and Loco, crew, wagon, track, OHE maintenance 

depot, so that as and when the items are consumed by servicing the asset, the stock levels get 

updated and depending upon the nature of the item – being a stock item or non-stock item – 

the indents are generated. Moreover, the necessary MIS as the visual representation in this 

case would be required at the floor level. This would require the MMS  system to penetrate from the current Central depot  level to not only the depot and sub-depot level, but also to 
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all the floors of actual consumption of the item. In this case, it would even require integration 

with the Coach Maintenance  module, which in turn would require suitable integration with 
the ICMS system, itself.  

 Shown below in this context, is a leaf from the Coach  maintenance record in the 
office of the CDO of Ahmedabad 

Coaching depot. The record 

details for every train which is 

maintained daily – date-wise, 

coach-wise the name of the In-

charge, deployment of staff, - for 

under gear; interior 

works(plumber, carpenter, 

painter) the attention given in 

each coach – listed coach wise; 

deficiencies noted, redressed and 

allowed; details of under-gear 

attention of each coach, the brake 

pipe and feed pipe pressures, the 

status and location of fire 

extinguishers and finally a copy of the fit memo . This is one of the 
most elaborate, comprehensive and detailed report, but it continuing to remain in the 

manual sheets, makes the data analysis of the sheet difficult, if not impossible!  

 

While IT systems, are mere enablers, there is a need to address the eco-system of 

maintenance on Indian Railways in a more comprehensive manner. Many of the 

measurement devices like tyre-defect gauges, pressure gauges used in these depots need to 

be calibrated. Similarly,  air testing equipment rigs needs to be calibrated and have authentic 

markings of periodical inspection and calibration marks. The point raised in the previous discussion of stores management, points to an Open loop , in which the information is recorded of the RED  shortages, but such situation cannot be allowed to sustain. There is thus a need for a pro-active  stock material management system, which automatically pushes the Stock  to the depots rather than acting in a reactive manner. Field level 
penetration of the MMS system is the key in this regard. Also safety procedures viz. 

placement of standard Danger boards and banner flags; placing of skids on both sides; 

application of hand brakes; locking points before commencing pit line examination; …..point 
at lack of adequate professionalism in the system. Also lack of AMC for critical items in the 

Accident Relief Trains, like hydraulic rescue device; hydraulic re-railing equipments and 

shortage of spares, etc. are pointers to look at the Systems perspective   more objectively 
and dispassionately! 

 

Analysis of performance of each functionary in the depot, correlation with the 

complaints received, etc. are yet to be taken to the logical conclusion. For one, the coach 

maintenance records need to be part of the ICMS and ICMS too needs to penetrate to the 
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floor level, not to mention the need for seamless integration with COIS (Coaching Operation 

and Information Systems).  
Chart – 342
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 As was discussed earlier in Segment B : Cost Optimization, hereagain, while computerization had taken place in many areas of Indian Railway, it had not Closed the Loop  and made the system a self-reinforcing one, wherein the data that is captured once and 

once only at its most granular level is used to draw information for the use of the 

functionaries at different levels – for day-to-day operation and maintenance; supervision,  maintenance, planning and for capex purposes. The degree to which the loop  is closed by 
our IT systems, for sure would determine their efficacy.  

 

29.  Closing the Loop  – Redefining processes: 

  

Strategy XVII: Closing the Loop  – Process Redefinition: 

 

While our current IT systems, measure almost every activity at their granular level 

with the inputs, outputs and processes within every activity centre being tagged into a 

database, the robustness of our IT system should be judges by their utility in all facets. Each 

IT system should be judged by the extent to which it serves the (i) day-to-day operations, (ii) 

supervisory/managerial mechanism (iii) medium term and long term planning systems and 

(iv) capex programs of the organization. At its most rudimentary level, the Level I - IT 

systems just capture the inputs and outputs of each activity centre; Level II – IT systems 

capture the data not only of the inputs, outputs but also within the processes within each 

activity centre; Level III – IT systems merely produce outputs of information from the data 

thus captured in Level II systems; Level IV – IT systems feed this information from the Level 

III IT systems to the supervisory/managerial systems; Level V – IT systems leverage on this 

information systems fed into the supervisory/management systems to optimize on the 

current and medium term future outputs by feeding back interventional into the inputs, as 

and when they occur; Level VI – IT systems also use the same information systems for 

feeding into the input mechanisms of the Planning systems of the organizations; Level VII – 

IT systems feed off the Planning systems for taking decisions on the Capital Expenditure 

front and feedback into the system. While Levels I to VII, determine the degree to which the 

activity centers leverage on the IT systems to improve the overall performance, it is the  

degree to which the interconnected activity centres perform together in a synchronized 

manner is what determines the overall effectiveness and efficiency of the organization as a 

whole. While sub-systems can be evaluated from Levels I to VII, Level VIII is the integration 

amongst all these activity centers to produce overall organizational goals. Each level of the IT 

system, ideally should be followed by a redefinition of the process and a clear manning scale! 

Redefining manning scales along with the introduction of IT system is key!  

 

Herein, universal experience in public organizations, shows that while at the cutting-

edge of the process, i.e at the ticket vending window; at the salary processing stage; at the 

bill-generation stage; at the issue stage for material; etc, i.e wherever there is a proactive 

output that needs to be necessarily produced, the manning scales would automatically get redefined, but in all other cases, the duality  continues, for prolonged periods, unless there 
is a concerted effort of the management in terms of  redefining Operating Instructions . 
Thus, for back end systems say for the CTR processing in Crew Management systems, the 

maintenance of statistics of train running, etc. which do not form part of a mandatory output, 

manual systems remain.  
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The diagrams below represent these eight levels in an illustrative manner:  

 

 

 

Chart - 343
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In our context, the activity centers on Indian Railway can be segmented as – 

Operations Centers, Maintenance Centers and Production centers. The Operations 

centres are – stations, loading terminals, releasing terminals, control offices, block sections, 

etc, while Maintenance centres are – TXR points, loco sheds, workshops, coaching depots, 

Track, OHE, S&T gears, General electrical assets and Production centres – diesel and electric 

loco production units, construction activities, wheel and axle depots. Both the core activities 

as well as the backbone functions of finance, HR, Material Management systems need to be 

instituted into the IT systems. In a systems approach, each of these networked activity 

centers need to have well defined performance metrics and the 5Ms – the men, material, 

machinery, mechanisms and measurement systems – need to be organized at each activity 

centre and at optimal coordinating levels to deliver on the desired metrics. The information 

systems should be structured in a manner that every activity is measured and a system of 

continual feedback and improvement mechanisms instituted. On Indian Railways, most of 

the IT system are at different levels of maturity and it requires a simple systems 
approach  to integrate them together and deliver upon the desirable metrics. The 
same team suggested at AM s level along with MD/CRIS is suggested herein to study 

the entire gamut of IT systems; identify the Gaps in the systems to the extent of being 

Open Loops ; and suggest credible mechanisms to ensure that the Loops  are 
effectively closed on each sub-system as well as on the overall organization as a whole.  
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Thus Closing the Loop  is another crucial strategy in this endeavour of 
organizational transformation, that needs to be put in place. In fact, the more the delay 

in Closing the Loops , the more rapid would the disintegration of this organization 
into a disheveled and fragmented non-cohesive system. 

 

30.  A Formal Discussion on Closing the Loop  

 

Chart – 344 

 
The O&M Activity centers may be classified as – operating and maintenance centers: 

 

In this context of activity centers, the Activity based classification of our Revenue Expenditure 

system, which drills down right from the Major Head, through to Minor head to the Subhead, detailed 

head up to the Primary Unit level is very comprehensive and reasonably adequate to measure the 

cost effectiveness of each of our activity centres. 

Basic Activity Centers 

Operating centers Maintenance centers 

Loading terminals 

Release Terminals 

Yards 

Shunting points 

Crew booking points 

Running rooms 

Interchange points 

Fuelling points 

…..

…..

Locomotive Sheds 

Train Examination Points 

Sick Lines 

Workshops 

P-Way (Track, tunnels, 

bridges) 

OHE Equipment 

Signal and Telecom gear 

locations 



413 

 

It is important that not only is every activity center looked upon as a unit of performance, but 

also groups of activity centers, like sections, Divisions and Zones are themselves treated as holistic 

activity centres themselves for the purpose of evolving performance metrics and structuring the 

work tasks. The individual role of each activity center or groups thereof should be seen within the 

overall context of the environment and the organization in which they exist. The role of the sections, 

Divisions and Zones, should thus be seen as mere enablers in ensuring efficient and smooth flow of 

freight traffic across the entire system. Metrics should be so devolved for each activity center within 

this context.  

It follows that every activity and process in each activity center should be measured and 

tracked by suitable accounting/recording systems, which feed the information systems towards 

providing quality inputs for enhancing the performance – both for day-to-day operations and for 

long-term capital operations. In fact borrowing some theory from control systems, 

Each activity center can be modeled as having a set of inputs and outputs, which are 

themselves recorded by suitable accounting/recording mechanisms. Information drawn from therein, 

which in turn is acted upon by the supervisory machinery and the planning systems for improving 

the performance of future outputs are intended to enhance the quality of the process and 

infrastructure involved and finally the outputs, themselves.  

Thus the quality of the future outputs not only depends on the activity itself but more 

importantly depends on the quality of such information systems we build and the supervisory and 

the planning machinery, which acts upon this information for tangible results, in the immediate, 

medium and long-term. Such of this information, which requires long-term planning and substantial 

investments becomes the realm of capital operations, wherein the systems of  

 Project management 

 Project Evaluation and  

 Investment Planning 

 

take roots, while such of those information, which can be leveraged to enhance immediate 

productivity becomes the realm of revenue operations. A noteworthy feature is that the outputs of 

the capital operations themselves feedback into the system as inputs in the long-run. 
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Schematically each activity center can thus be modeled as:  

Chart - 345 

 

Now the entire Railway network can be modeled as a configuration of such activity 

centers, wherein the flow of information, material and finances occur. The organization of 

the internal processes in the activity center as well as the allocation of men to various tasks 

has to be within the above framework. In fact any robust system, not just the Railways, 

should be built on the above basics. With this model in the background, let s attempt at applying it our context. While each 

activity center has its own internal processes and structuring of 5Ms – the men, material, 

machinery, mechanisms and measurement systems - there are certain base set of inputs and 

outputs which are relevant for the entire environment in the context of the role of that 

activity center. The 5Ms within each activity center should aim at optimizing the outputs 

towards enhancing the delivery mechanisms for producing the desired customer value. Let s list some inputs and outputs, as well as the value of the information systems that 

are relevant to some critical activity centers of the Railways. The next two charts indicate the 

relevant inputs and outputs of some critical freight activity centers of the Railways – the 

ActivityCenter 

Capital 

Operating 

Systems 

Planning Systems 

Supervisory 

Systems 

Information Systems 

Accounting/ 

Recording 

Inputs 
Outputs 
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Train Examination Points; the Locomotive Sheds; the Yards; the Loading terminals; Release 

terminals; Crew Booking Points and the Section itself. 

 

Chart – 346 

 

 

 

 

 

 

 

 

           INPUTS            OUTPUTS            MIS Ouputs 
ACTIVITY 

CENTRE 

TXR 

Pt 

No. and Type Of Vechicles 

 

Chk_Comp_tm; 

Bunching Analysis; 

Shift-wise Analysis; 

% Airbrake; Average 

time/shift/formation;

Av. No Of Hrs/day on 

Loco 

Shed 

Loco No.; i/c Schedule; i/c 

date and time; Shed; 

o/g schedule; o/g date and 

time 

Average ODS; 

Detention in Shed – 

schedule wise;  

Detention in Yard; 

Yard Reception details Despatch details 

Stock Report 

LTM Analysis 

PDD Analysis 
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Chart - 347 

 

The section  itself is a major activity center and a critical performance center and 

hence is dealt separately.  

Section  as an activity center: 

While we have depicted other activity centers in the two charts above, the block section 

itself is a prime activity center and the actual running of the train itself is a critical performance 

parameter. Analogous to the process control charts in the manufacturing sector, the running 

data of the trains needs to be tracked in its entirety. Lets list out the basic inputs that need to go 

into tracking of the running of trains. These inputs may be categorized as two types: 

           INPUTS            OUTPUTS            MIS Ouputs 
ACTIVITY 

CENTRE 

Loading 

Terminal 

Arrival details;  

Placement details 

Loading commodity; 

Completion details 

Terminal detentions 

Commodity wise 

analysis of loading 

Party wise analysis 

Release 

Terminals 

Arrival details; 

Placement details 

Releasing commodity; 

Completion details 

Terminal detentions 

Commodity wise 

analysis of releases 

Party wise analysis 

Crew 

Sign On / Dep. entries 

CTR Entries 

Actual Availability 

Overworking Hrs 

FIFO Violation 

10 hr Analysis 

…

Arr./Sign Offentries 
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 Online entries and  

 Offline entries 

 

The details that need to be tracked on an Online basis are: 

 Basic Train component details : 

 Space and time coordinates of the train 

 Loco details (Loco No; Type; Shed; Schedule)  

 Wagon details (Number; Type; Load Or Empty; From; To; 

Commodity and Tons) 

 Crew details (Driver, Guard and Asst. Driver details – Depot; 

Sign On and Off particulars) 

 Brake Power details 

 Component change particulars 

 Details of Change in Loco; Crew and Wagon  

 Power/Line Block details : 

 Nature of work 

 Section details 

 From Time  

 Permitted Time 

 To Time 

 Caution Order Details : 

 Section 

 Stations involved 

 Nature of work 

 Date of imposition 

 Date of cancellation 

 Details of unsatisfactory features : 

 Type of failure/incident 

 Station/Section 
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 Gear at fault 

 Time of occurrence and Time of restoration 

 

The details that need to be tracked on an offline basis are: 

 Loading details 

 Release details 

 Effective change to/from of the status of the wagons 

 Locomotive movements to/from sheds 

 Unsatisfactory features : Train detentions and Restoration details 

 Line Block Output details 

 Crew Management 

In fact using the above online and offline entries, the following analyses may be carried out: 

Chart - 348 

 

  Loco Report 

  Stock Report 

  Engine Utilisation 

  Speed  Analysis 

Speed Chart 

Section-wise speeds 

Controller wise speed 

  Line Block Analysis 

Av Spell per block 

Output of each block 

-both physical output 

  Failure Analysis 

Department wise-
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 INPUT DATA 
           MIS Categories            MIS Ouputs 

ACTIVITY 

             CENTRE 

Section 

             Offline entries 

          Online entries 

Train Component 

details; 

 Space and Time 

Coordinates;  

Component change 

details; 

Loading details 

Release details 

Loco movements 

to/from shed 



419 

 

While the activity centers discussed thus far are the basic ones whose performance is critical 

for daily operations and the functioning of which are coordinated in the control offices at the 

Divisional, Zonal and Board level, the administrative functions can also be modeled as an 

activity centre. Thus the office itself can be construed as an activity center. All offices have 

certain basic functions which are listed hereunder: 

 Manpower management including 

 DAR management 

 Materials Management 

 File Management and 

 Bills Management 

On the lines of the basic activity centers the input and outputs of such basic administrative 

centers can be listed as: 
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           INPUTS            MIS Ouputs 
ACTIVITY 

CENTRE 

Manpower 

Biodata Details 

RC/SC/PME Details 

Career events – 

Sanction_Actuals-Vacancy ; Training Program ; Age Distrbution.. 

File 

Manage

ment 

I/c details ; O/g details Detentions – desks/file type wise/…. 

DAR Cases; Reason; name 
No Of Memos issued ; Status of Proceedings ;Print of various memos DAR 

Indent details/Receipt 

details/Issue details 
Stock Balance – item wise; Status of Indent; Issue Analysis 

Stores 
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While the physical operations at the Activity centers need to be tracked on a daily basis, the 

revenue expenditure tracking on an activity basis,  needs to be granular to the level of individual 

activity centers and tightly coupled with the operating metrics of the activities. The success of our 

costing mechanisms depends on the extent to which the revenue expenditure management systems are 

tightly coupled with the performance as listed in the above activity centers.  

Chart - 350 

 

 

The discussion on the activity centers thus far has centered on the revenue operations.  

Capital Operations: 

The outputs of revenue operations form the basis for capital investment and thus capital 

operations. The quality of capital operations depends on  

1. the robustness of the project evaluation mechanisms and 

2. on the project management skills and tools at our disposal 

 

Ideally, depending on the level of investment projected, the rigor of the Cost-Benefit 

Analysis (CBA) should be decided. A rigorous CBA should include analysis of various options and 

a thorough analysis of various technologies within each option 
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 While both Closing the Loop  and the strategies against Normalization of Deviance  
on Indian Railway require a systems view, so do the myriad unsatisfactory features, 

including equipment failures that occur on the Railway. 

 

 

31.  Equipment Failures and Unsatisfactory features: - Need for Systems Thinking 

 

Strategy XVIII – Systems Thinking  

 

 Apart from accidents, which have an indelible negative impact, the unsatisfactory 

features, including equipment failures disrupt train services and have an impact on the punctuality and reliability of the system affecting the value  proposition of a travelling 
passenger. 

  

 As recorded in the Integrated Coaching Management System (ICMS) for a period 

from January 1st – Dec 10th 2017, 57594 equipment failures/unsatisfactory features were 

logged in the 344 day period on the system. The intention of analyzing this data is not to pinpoint any particular department or Railway, but to illustrate the need for Systems Thinking  in our organization. 
 

 

 The breakup of the 57594 failures during the 344 period is as under: 
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Chart - 352 
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 The Railway –wise absolute number of equipment failures/unsatisfactory features 

as logged in the SIMS is shown in the chart below: 

 

 

Chart – 353 
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 The individual department wise – type of sub-cause wise, as classified in the ICMS is 

shown below: 

 

Chart - 354 

 

 

 

 
 

 

 As per the data logged in the system, an average of around 200 passenger trains and 

79 freight trains were detained on an average of 35 minutes and 150 minutes per day, 
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during the period. (The data however seems to have understated the actual number of 

occurrences and had taken only the major failures and unsatisfactory features) 

 

Chart – 355 

 
 

Chart - 356 
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 The Railway-wise details of the repercussions of the failures is shown below :- 

 

Chart – 357

 

 Individual Division-wise data are depicted below :- 

Chart - 358
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Chart - 359

 

Chart - 360 
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 While the cases of accidents, clearly indicated that apart from focusing on the 

traditional 3Ms – Men, material and machinery, there is an imminent need to address the 4th 

M i.e. the mechanisms in a more comprehensive manner; the failures and their impact on 

trains which was shown herein also points to a redressal mechanism by taking a systems view  of our entire gamut of activities.   
 

 It is imperative herein, that a rigorous systems engineering process be instituted. A 

safe, balanced and optimal design of systems in the face of opposing interests and conflicting 

restraints is required. The focus should be to optimize the overall design of the 

service/process and not favor one system/subsystem at the expense of another. Silence of a section cannot be interpreted as agreement and Group Thinking  should be condemned. 
Group Thinking - ….is a quick and easy way to refer to a mode of thinking that persons 
engage when they are deeply involved in a cohesive in-group, when concurrence-seeking 

becomes so dominant that it tends to override critical thinking or realistic appraisal of 

alternative courses of action. Hierarchy, especially in bureaucracy, is a fertile ground for such Group Thinking  as in Indian Railways and very often in such an eco-system, subject matter 

experts are excluded from decision briefs and meetings, leading to sub-optimal solutions, 

which could have a devastating effect on the organization in the long run..  

 

 

 On Indian Railways, such an eco-system is prevalent across departments, across field-

units, divisions, zones and at Railway Board level. While others, it is thus essential that Team Work  be built into our system vitiated by Departmentalism  and truth telling  be 

encouraged.  Indian Railway comprises of 67 Divisions with each Division having a typical 

geographical span of (800-1000) kms.  With each Division a section deployed for each 

section. A typical section comprises of different activity centres – passenger 

originating/terminals station; freight loading/unloading/TXR points; loco sheds; new 

booking points etc. 

 

 

 Each section be construed as a Unit and all beats  within a jurisdiction be synchronized and team metrics  be devolved for each team correlated with a section.  In this 

context, the team would comprise of Traffic Inspector; Commercial Inspector; P-Way 

Inspector; IOW; Signal Inspector; Chief TXR; Chief Crew Booking Foreman; Safety Inspector; 

OHE Foreman; etc.  While many a working timetable  of the Divisions already delineate, this synchronization of Beats , as a similar initiative in the past had left the Loop Unclosed , as 
it was a simple mandate to form such synchronized beats. So as on date, this initiative too 

remains confined merely as another artwork  on paper. 
 

 

 Herein, the team metrics can be devolved based on the workload within section .  
Every aspect of operation be measured and tracked in the section and – the teams  would be given team benchmarks  and continually measured on the performance both in terms of 
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operations and maintenance.  A concept of rotating  leadership within the team be 

instituted to explore the leadership potential within every individual, concepts of TQM, Six 

Sigma, etc. be instituted.  Conceived in this manner on all 67 Divisions, comprising an average 

of 5 sections would have 350 teams. Training in suitable areas be imparted to the team.  While internal safety  audits should be encouraged, suitable cross  audits intra-Division; 

inter-Division and even inter-Zone be encouraged.  Measurements of each activity at the 

activity centers and feeding these measurements into the supervisory system are key for this 

endeavor.  A composite index of performance for each section based on pre-determined metrics with suitable weightage for such activity be given and a sense of collective ownership  of the section in maintaining its reliability  at top-notch level is the aim. 

 

 

 Redefining the 5Ms – Men, Material, Machinery, Mechanism and Measurement 

Systems – with each activity centre to achieve an overall optimal output would be the 

responsibility of the team.  Suitable incentives for consistent performances, judged on 

objective metrics shall be instituted.  Formation of CFTs of inter-departmental supervisors and empowering the CFTs to be responsible for every revenue  and capital  operation in their jurisdiction is thus the way forward.  The mature  data capturing systems on Indian 

Railways, thus makes this strategy workable.  These CFTs should be related on the cutting 

edge to delivery  teams on the field. 
 

 The implementation strategy would be to i  Form the CFTs and synchronize beats , 
(ii) Fix the individuals and benchmarks for each activity centre, (iii) Fix the team metrics, (iv) Communicate the entire  concept either through formal communication including in Vernacular , v  Celebrate the wins  at each stage, vi  Form a team of EDs to fully develop 
the concept. 

 

 

Thus, while revenue operations require a set of systems and point towards leveraging 

on existing information systems and analysis thereof,  the Solution – Cross functional teams  
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F-  TERMINALS – THE KEY TO FUTURE GROWTH 
 

 

 

32.  Evidence for Terminal Congestion: 

 

A closer look at the average speeds of Mail-Express trains – section wise on the various legs of the Golden Quadrilateral  reveals a number of troughs / valleys  
consistently as shown below :- 

 

 

Chart – 361 

 

Speeds of Mail/Express Trains – Up Direction        
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Chart - 362 

 

Speeds of Mail/Express Trains – Dn Direction 

 

 
 

While in 2015-16 all Indian average of Mail/Express speeds was 50.3 kmph, speeds in 

these sections marked (in dotted brown circles) above ranged from 20kmph to 40 kmph, 

indicating a congestion in the section when approaching these terminals.  The terminals are 

NDLS, Kanpur, Mughalsarai, Allahabad, Howrah, Vadodara, Nagpur, Bina, Jhansi and 

Vijayawada, Chennai, CSTM, VSKP etc. The patterns while being consistent y-o-y, also show a 

deteriorating performance over the years 2013-2014-2015-2016. 

 

A closer analysis of the density of trains in these sections in relation to the average speeds at the approach of these terminals, shows that higher the density  of trains, the lower 

are the average speeds on the approaches to these terminals. 
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Chart - 363

 

Chart - 364
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The number of Mail/Express trains that are run in each of these sections in 2015-16 

and the growth in the past 3 years are depicted in the charts below: 

  

Chart – 365
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 Chart - 366

 

The sections, where number of trains each way were >60 on the GQ and the 

speeds derived from the above graphs and are shown in the table below :- 

 

Table - 91 

Number of Mail/ Express 

trains run each way 

Average speed(Km/h) Section 

80 > 120 23.5 New Delhi – Ghaziabad 

100 - 120 23 New Delhi – Palwal 

80 - 100 34.1 Kanpur – Mughalsarai 

60 - 80 34.8 Mughalsarai - Mainpuri 

45 Howrah – Khana  

20 Surat – Vadodara Godhra 

 59 Palwal – Mathura 

24 Vijayawada – Gudur 

37.8 CSTM – Igatpuri 

37.6 CSTM – Lonavala 

45 Palasa – Duvvada 

37 Duvvada – Gudur  
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A case of  Palasa – Duvvada  in the list is a curious case, where the location of the 
station, serving the city of Visakhapatnam is such that, most of the Mail/Express trains have 

an engine reversal at this station.  In fact, Visakhapatnam station has the highest number of 

engine reversals on Indian Railways.  Of the 70Mail/Express trains run each way on this 

section, 41 Mail/Express trains undergo engine reversals, while 80% of the remaining 

originate from Visakhapatnam and only a few bypass the city, and this inbuilt delay is 

another factor which Indian Railway needs to address in an institutionalized manner, given 

its socio-political ramifications. 

 

Chart - 367

   

 

 Thus, the issue of terminals need to be effectively addressed, if the KPI of punctuality  
and the passenger value proposition of time  is to be effectively addressed. 
 

33.  Terminals and Way Forward:  

 

The list of terminals at which the congestion surrounding each one of them needs to 

be addressed forthright is shown in the table :- 
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                                                  Table - 92 

 

 

 

 All of them (except Visakhapatnam) as explained earlier, are major junction stations 

and their local layouts are indicated below :-             

Chart - 368 

 

S.No. Terminals 

i.  New Delhi 

ii.  Kanpur 

iii.  Allahabad 

iv.  Mughalsarai 

v.  Howrah 

vi.  Vadodara 

vii.  Nagpur 

viii.  Bina 

ix.  Jharsuguda 

x.  Vijayawada 

xi.  Chennai 

xii.  CSTM 

xiii.  Visakhapatnam 
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 Each terminal has its own specificities, but the common qualitative aspects causing congestion  at the approach of these terminals are:- 

 

 lack of seamless  reception facility, as trains  have to surface cross  each other for 
reception/dispatch from/towards different directions. 

 Lack of universal flexibility 

 inadequate  platform lines and short length lines 

 inadequate holding  yard lines and short lengths 

 

 While major stations like New Delhi, Mumbai, Chennai, Howrah, Bangalore, Secunderabad have sought to address these issues through development of many a satellite   
passenger terminals viz., Anand Vihar, Nizamuddin, Old Delhi station, Delhi Cantonment; Delhi Shahdara; ……around New Delhi Station; Kurla, Dadar, Bandra, Kalyan, Panvel around 
Mumbai Central and CSTM; Chennai Egmore around Chennai Central; Sealdah, Kolkata 

around Howrah Station; Yesvantpur, Krishnarajapuram, Bypanahalli around Bangalore 
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station; Hyderabad, Kacheguda around Secunderabd station – from the analysis above, it is clear that with burgeoning passenger demand, this issue of Terminal Constraints  needs to 

be addressed forthright.  

 

Given the junction arrangements and density of traffic, the following action plan is 

suggested :- 

 

Immediate (0 – 3 months)  

 

i. Rationalization of platform nominations 

ii. Extension/Diversion/Short-termination of rakes 

iii. Rationalization of Train Engine Changes 

iv. Increasing Platform lengths, without changes in CSR of PF line 

v. Increasing length of shunting neck 

 

Short-term (3 months to 6 months) 

 

i. Layout changes to facilitate R&D to all platform –Segregating Cross Overs; Replacing 

with High speed turnouts, with minimal signaling alterations;  

ii. Extension of CSR of Platforms/Lines 

iii. Signaling alterations to facilitate shunting viz route release;  

iv. Provide for By Pass  facilities, with minimal signaling alteration. 
v. Rationalize platform  nomination to eliminate preferential treatment  – by providing for catering facilities, facilitation for aged , escalation and ease of transit from any 

platform of the station to/from the station. 

vi. Rationalize rake links to facilitate minimum detention on platforms. 

 

Medium-term (6 months to 1 year) 

 

i. Provide Auto-Signaling  at each and every junction. 
ii. Layout charges including Bypass  facilities involving re-organization of signaling 

arrangements 

 

Long-term(1 year to 2 -3 years) 

 

i. Development of satellite terminals 

ii. Provision of Rail Fly Over 

 

In this context, a case study of Kanpur Area, in Allahabad Division of North Central 

Railway, is taken as an illustration to highlight the issues involved in de-bottlenecking such 
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congested terminal areas. The initiatives taken by the Divisional and Zonal Authorities of 

Allahabad and North Central Railway, have led to some dramatic improvements in 

performance. The case study is presented herein, as an illustration of  how systematic de-

bottlenecking be attempted at identified junctions / terminals. 

  

34.  Case Study of Kanpur Area:  

 

Kanpur Area is one of the most critical areas of operations management on Indian 

Railway, from the perspective of passenger train movement. In fact, the operations and 

mobility around both Kanpur area and Allahabad areas of Allahabad Division have a direct 

influence on the punctuality performance of Allahabad Division of North Central Railway. 

While Allahabad station originates 13 Mail/Express and 7 Passenger Trains, Kanpur station 

originates 17 Mail/Express and 23 Passenger Trains. 

 

As can be seen from the table below, the punctuality performance of Allahabad 

Division is one amongst the worst on Indian Railway, with punctuality performance being 

less than 50%. During 2016-17, even though there has been a 16.6% improvement y-o-y, the 

absolute index of punctuality performance stood at 41.17%. 

 

Table – 93 

 

COMPARATIVE  PUNCTUALITY  POSITION 

MONTH 2015-2016 2016-2017 

 M/EXP.  PASS.  OVER ALL  M/EXP.  PASS.  OVER ALL  

APRIL  25.95  37.29  29.59  44.58  39.21  42.00  

MAY  30.30  37.57  32.45  54.46  42.79  49.41  

JUNE  33.23  39.42  34.96  48.52  39.52  44.64  

JULY  37.39  39.27  37.56  43.69  36.43  40.97  

AUGUST  38.62  38.41  37.90  52.53  39.77  47.71  

SEPTEMBER  39.18  36.69  37.69  51.05  39.10  46.52  

OCTOBER  39.49  34.67  36.93  45.86  38.55  43.09  

NOVEMBER  37.62  34.63  35.70  39.50  32.34  36.92  

DECEMBER  33.57  34.68  33.07  28.92  30.56  29.48  

JANUARY  35.29  34.54  33.98  31.41  30.10  30.98  

FEBRUARY  40.58  34.51  37.39           

MARCH  37.76  38.90  37.38           

AVERAGE  35.75  36.72  35.38  44.05  36.84  41.17  
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Chart – 369 

 

 

 
 

 

Herein, the major constraints of Kanpur area and the initiatives taken by the Railways 

towards diffusing the bottlenecks are listed. The area, comprises Kanpur central station 

(CNB), Goods Marshalling Complex (GMC) , Govindpuri (GOY), Panki (PNK), Parcel Complex 

Kanpur (CPC) and Kanpur Anwarganj (CPA). 
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Chart - 370 

 
 

 

 

 

 

 

 

 

 

 

 

Constraints of Kanpur Station: 

1. CNB deals with an average of 182 numbers of Coaching trains (M/Exp, Pass) 

including 44 pairs of originating/terminating trains and 28  freight trains  (ex LKO -

12,  to  LKO-16) daily. 

2. There are 10 Platform lines and 2 non Platform (lines-4,9) at CNB. This include 5 

lines for Goods traffic i.e. one non platform goods (line-9) and four platform lines 

(PF- 5,6,7,8) common to both goods and passenger traffic. PF-10 has  only single 

entry/exit facility. 

3. Platforms are of short length. 

4. Lack of isolation facilities. 

5. Excess stabling of rakes. 

6. All platforms are not connected from ALD side. 

7. Only one movement can be performed via 3rd and 4th line at a time at CNB.  

8. PSR of 10 KMPH at entry in the yard. 

9. Placement and drawn out of rakes from new coaching complex takes a lot of time. 

10. Shortage of pit lines. 

11. There are 16 lie over rakes occupying platforms daily due to non availability of 

holding lines thus adversely affecting mobility across CNB. 
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Chart – 371 
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Chart – 372 
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Chart – 373 
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Chart – 374 

 

 

Constraints of  GMC yard. 

 

• Cut across movement of trains coming from JHS. 

• Most of lines are of short CSR. 

• Poor availability of diesel crew. 

• PSR in 3rd and 4th line. 

• Traction change. 

• Lack of fuelling facilities. 
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Chart – 375 

 

 
 
 
Constraints of Panki 

 

• There are only 03 running lines i.e. 9,10 &11 to deal with 6 sidings in South 

yard. 

• There is only 01 common shunting neck (IEL Loop) for shunting of rakes of 

04 sidings in South yard East end. 

• Non-availability of Line 17 (Ballast siding) and RGM siding for traffic use 

even when there is no rake in above sidings. 

• Presently 3rd line between PNK and BPU is unidirectional and connected to 

PNK goods shed, hence only unidirectional movement of goods is done 

through this line. Moreover, movement of Mail/Express cannot be done 

through this line as it is connected with line No. 9,10 & 11 of PNK  UP Goods 

yard which are not coaching fit.  

 

CONSTRAINTS OF CPC 

• Cut across movement of 3rd ,4th and 5th line during placement/drawn out 

from GMC. 

• Only 1 full rake handling siding in CPC 

• Involvement of 4th and 5th line during shunting in CPC. In this connection, work of connecting   CPC Main line with CPA s line has been proposed in 
PWL 2017-18, so that involvement of 4th and 5th lines is avoided during 

shunting of rakes in CPC. 

• Unwired outward siding requires DSL loco for placement and shunting 

purposes. 
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Chart – 376 

 

 

 

 
Initiatives of the Railway towards de-bottlenecking Kanpur Area    : 

 

 

 Platform rationalization: 

 

o Platform berthing of 39 trains at Kanpur has been changed  to avoid cross 

movements which has helped in increase in mobility of trains and elimination 

of outside detention to other trains.  

o Changing of Platform of 12003/12004 Shatabdi at Kanpur has been done to 

avoid cross movements. 

 

 Yard Berthing: 

 

o Shifting of Kalindi rake from Kanpur to CNBI has helped in reduction of 

platform occupancy at CNB and making room for other trains.  

 

 Traction Change rationalization : 

 

o Trains No. 12427/12428 running by same (Diesel) traction, train No 12428 

from 01/05/2016 ex ANVT and train No 12427 from 02/05/2016 ex Rewa. 

o Rake of Train No 54823/54824 ALD-CNB-FKD Passenger converted as 

MEMU rake train No. 64591/64592ALD-CNB Passenger on 01/04/2016. 

o Rake of Train No 54151/54152 CNB-FTP Passenger converted as MEMU rake 

train No. 64593/64594 on 03/07/2016. 
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 Removal of Speed Restrictions : 

 

o The speed of train No. 12393/12394 has been increased from 110 KMPH to 

130 KMPH, resulting in 100% punctuality. Beside it proposal for increase of 

speed of train No. 12801/12802, 12303/12304, 12381/12382 and 

12397/12398 from  110 KMPH to 130 KMPH has been sent to Head Quarter & 

Railway Board in Time Table suggestion 2016. 

 

 Signaling Improvements : 

 

o Reduction in route release time from 120 seconds to 60 seconds at RRI/ CNB 

has resulted in detention to shunting movements and through trains.  

 

Similarly, the following initiatives are taken by the Railway to de-bottleneck Allahabad 

Division: 

 

  Platform rationalization: 

 

o Platform berthing of 18 trains at Allahabad has been changed  to avoid cross 

movements which has helped in increase in mobility of trains and elimination 

of outside detention to other trains.  

o Diversion of Train No.12149/12150 Pune-Patliputra Exp. (Daily) and 12321/ 

12322 (HWH-CSTM) Mail (Daily) via Chheoki (Avoiding Allahabad Jn) from 

02.04.2016. This has helped in reducing Platform congestion at Allahabad. 

o Train No.14218/14217 (CDG-ALD-CDG) Express will be terminated and 

originated Ex PRG instead of ALD on 10.04.2016. This has helped in reducing 

Platform congestion at Allahabad 

o Revised berthing of 15 Mail/Express trains at Allahabad w.e.f. 15.06.2016. 

 

 

 Short termination/Extension/Diversion of trains: 

 

o Train No. 51189/51190 (Etarsi Passenger) short terminated and originated 

ex-COI w.e.f. 10.01.2016 to reduce congestion of Allahabad.  

o Train No. 12321/12322, 12149/12150 have been planned to be diverted via COI in the month of April . 
o Train No. 14209/14210 has been started from PRG since 01.01.2016 and 

originating and termination of 14217/14218 has been planned from PRG from April  and shall be implemented. This will help in reduction of congestion of 
ALD station to a great deal.  

o Diversion of Train No.12295/12296 SBC-PPTA-SBC Sanghmitra Express 

(daily) via COI (avoiding  ALD Jn.) from 27.10.2016. This has helped in 

reducing platform congestion of Allahabad. 
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 Traction Change rationalization : 

 

o Traction changing of 18101/18102 Muri Express and 12873/12874 Swarn 

Jayanti Express is being done at CAR w.e.f. 20.07.2015 to decongest ALD.  

o 12427/12428 traction changing has been shifted to Kanpur instead of 

Allahabad to reduce congestion at ALD station 

o Handing over of 12381/12382, 19569/19570 trains by electric traction to PRG 

has avoided shunting movement helping in reduction of congestion and 

detention of ALD station. 

o Trains No. 12427/12428 running by same (Diesel) traction, train No 12428 

from 01/05/2016 ex ANVT and train No 12427 from 02/05/2016 ex Rewa. 

o Fresh Electric power provided in train No. 11108 & 12165 ex ALD from 

02/07/2016. 

o Rake of Train No 54823/54824 ALD-CNB-FKD Passenger converted as 

MEMU rake train No. 64591/64592ALD-CNB Passenger on 01/04/2016. 

o Rake of Train No 54151/54152 CNB-FTP Passenger converted as MEMU rake 

train No. 64593/64594 on 03/07/2016. 

o Rake of Train No 54105/54106 MGS-ALD Passenger converted as MEMU 

rake train No. 64595/64596 on 16/07/2016. 

o Rake of Train No 54103/54104  CAR-ALD Passenger converted as MEMU 

rake train No. 63237/63238 MGS-ALD on 16/07/2016. 

 

 Removal of Speed Restrictions : 

 

o Removal  work of PSR of 10, 65 and 100 KMPH at CAR has been done to 

improve punctuality of trains.  

 

o The speed of train No. 12393/12394 has been increased from 110 KMPH to 

130 KMPH, resulting in 100% punctuality. Besides it proposal for increase of 

speed of train No. 12801/12802, 12303/12304, 12381/12382 and 

12397/12398 from  110 KMPH to 130 KMPH has been sent to Head Quarter & 

Rly. Board in Time Table suggestion 2016. 

 

 Signaling Improvements : 

 

o Reduction in route release time from 120 seconds to 60 seconds at RRI/ALD 

has resulted in detention to shunting movements and through trains.  

o Due to shifting of Dn Advance starter at Allahabad  by 425 metres towards 

Delhi end Down trains clear faster, resulting in fast lowering of signals to 

succeeding trains. Simultaneously, due to installation of repeater of Up 

Advance starter signal, the time for clearance of Up trains has been drastically 

improved as earlier the trains took much time in clearance due to non visibility 

of Up Advance starter being placed on a curve.  
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In addition to terminal specific initiatives, the Railway had launched extensive 

punctuality drives. 

 

 

 Punctuality Drives: 

 

o For improvement of punctuality, punctuality drives have been organized from 

06 May to 05 June    ( 30 days) for 30 trains.  From 26 May to 09 June ( 15 

days) for 29 trains. From 18 July to 19 July    ( 02 days) for 15 trains. From 28 

Aug to 30 Aug ( 03 days) for 25 trains. From 28 Aug to 30 Aug     ( 03 days) for 

25 trains. From 24 Sept to 30 Sept (07 days) for 13 trains and From 20 Oct to 

26 Oct  ( 0 7 days) for 11 trains. This helped in improvement of punctuality to 

M/Exp. trains.  

  

 For the first time punctuality of Mail/Express trains was 83.8% on 29th  May  which is ever best in ALD division. Previous best was % on  September . 
 

 

35.  Implementation Strategy : 

 

 While these initiatives are taken by almost every Division and Zone on a regular 

basis, there is an imminent need to institutionalize this process and aim at identifying the 

immediate, medium–term and long-term solutions to de-bottleneck the terminals and 

make them fit for future handling. Brownfield modifications are always laden with longer 

time frames for implementation and also point to a need for a more extensive and 

comprehensive planning towards ensuring fluid movement across these terminals. 

 

Strategy XIX : CFTs for Terminal Bottlenecks 

 

 The Implementation Strategy suggested herein is to form a CFT comprising of  Sr 

DOMs, Sr DMEs, Sr DENs, Sr DSTEs, Sr DFTMs of Delhi Division, Allahabad Division, 

Mughalsarai Division, Howrah Division, Vadodara Division, Nagpur(Central Railway), 

Jhansi Division, Vijayawada Division, Waltaire Division, Chennai and Mumbai Division 

to be co-ordinated by a suitable functionary in the Board(preferably from Coaching Directorate and L&A Directorate  at Director/ED s level with specific terms of reference 
and action plan for implementation. 

 

 The same CFTs may also consider another major constraint that could have a 

bearing on the number of train passenger services that can be operated, despite release of a 

huge new capacity on the DFCs – The constraint of Pit Lines. 
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36.  Constraints of Pit Lines :- 

 

 

 Currently, on Indian Railways, there exist 352 pit lines with an overall capacity of 7385 

Bogies at an average pit line capacity of 21 Bogies. 

 

 The total number of primary  maintained rakes is  and there is a huge variation 

from depot-to-depot ranging from a 1 to 1 peak of 40 as shown below :- 

 

Chart – 377 
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Chart – 378 

 

 

 

 

 The occupancy of the Pit lines is primarily a function of the mandatory  time prescribed 
for primary/secondary maintenance. 
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Other factors which affect pit-line occupancy are  

 

 

Chart – 379 

 

 
 

 

 

deployment of adequate manpower(maintained at 1.1 per bogie), inadequacy of holding lines, 

which force rakes/coaches to be held in pit lines. 

 

 

Currently, there are 141 locations where the 352 pits are dispersed at an average of 2.5 

pit lines per location.  The distribution of pit lines is shown herein : 
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Chart – 380

 

 The number of pit lines per location varies from 1 to 13.  While dispersal of pit lines 

decongests the major maintenance terminals having more than (3-5) pit lines at each location, 

these dispersed locations have been found to be largely under-utilized.  Currently 40% of the 

locations have pit lines with 1 pit and many of them are under-utilized.  The main congested 

maintenance terminals, Railway-wise,  is listed below:- 

 

Terminals with saturated pit  utilization 

Table - 94 

 

Railway Maintenance Location 

 

Northern New Delhi, Nizamuddin, Muzaffarpur, Amritsar, 

Jammu Tawi, Lucknow 

North Central Kanpur 

Central  CSTM, Pune, LTT 

Western Ahmedabad, Surat 

West Central Kota 
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South Western Bangalore 

Northeast Frontier Guwahati 

North Eastern Gorakhpur 

East Coast Visakhapatnam, Puri 

South Central Tirupati, Secunderabad, Hyderabad 

Southern  Trivandrum, Basin Bridge Jn. 

 

Current rules of primary maintenance are under the following scenario:- 

 

Table - 105 

 

Category Distance based Time based Periodicity 

1 >3500 km One way 72 

2 <3500 km  Round trip 72 

3A   72 

3B <3500 km Inter-connected  72 

4 >3500 km  96 hrs 

5 Non-toilet trains   -  DEMU/MEMU 

 

 With infusion of high-end diagnostic and preventive technology and with progressive 

conversion of Conventional coaches to LHB and with advent of futuristic  rolling stock – viz. Train Sets  and Talgo  type of trains on the anvil, further rationalization of pit-line  is 
inevitable. 

 

 However, any further introduction of new passenger services involving these congested 

terminals, could adversely affect quality maintenance. 

 

 The quality of maintenance too could be upgraded substantially by infusion of modern 

practices of TQM technology.  Currently, all measurements and checks are recorded manually 

and coach history/records are still manual.  There is no integration of coach-maintenance history with ICMS and data-records  are manual. 
 

 Statistical techniques and use of forums like Quality Circles have become defunct, TQM  

methods and Six Sigma are non-existent.  There is a pressing need to infuse these modern maintenance methods along with physical  technology for upgrading maintenance at our 
terminals. 

 

 Towards this end, it is suggested that Sr DMEs of the respective Divisions too be co-

opted into the CFTs. 
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 Thus, while the issue of physical infrastructure directly related to passenger train 

operation – Terminals Pit Lines – is sought to be put on the Table  for adequate redressal, the 
key value proposition to passengers at the terminals – the PAPD and the PDPA processes – is 

discussed herein. 

 

 

 

37.  PAPD/PDPA processes at Terminals 

 

 

 Represented below is a diagram which indicates the various activities of value to the 

passenger as he transits from city/town centre at A to another city/town B. 

 

 

 

                                                              Chart - 381 
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The PAPD processes are the physical and psychological processes  that a passenger 
encounters before he arrives at the station to board the train i.e. pre-arrival(PAPD) and those 

he encounters after he departs from the destination on arrival i.e. post departure(PAPD) from 

destination station.  The pre-arrival, post departure(PAPD) elements are listed herein :- 

 

Chart -382 

PAPD Processes 

 

Pre-Arrival(PA) Processes Post Departure(PD) Processes 

 

 Ease of booking  tickets 

 Ease of physical connectivity from 

city/town centre to station 

 Parking spaces 

 Information about current position of 

trains 

 Information about reservation status  

 

 Feedback / complaint redressal 

mechanism 

 Ease of physical connectivity from 

station to city/town centre 

 Ease of refunds/Claims 

 

 

PDPA Processes 

 

Pre-Arrival(PA) Processes Post Departure(PD) Processes 

 

 Drinking water 

 Waiting Halls/Toilets 

 Hygiene at station 

 Ease of circulation  within station 
and between platform 

 Facilitation for Aged   
 Escalators/Ramps 

 Catering Services 

 Indication boards for coach 

 Information display of current 

portion of train 

 Adequate Signage  

 Facilitation for luggage  services 

 Robust Enquiry System 

 

 Ease of exit from platforms 

 Facilitation for secondary transport – 

suburban trains; cab services; etc. 

 Facilitation for luggage services  

 Waiting Hall/Toilets 

 Drinking water 
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Indian Railway, has been a pioneer in the passenger reservation system and continues to excel in the soft  processes of ticketing and information flow to passengers.  But to upscale  services, 
each and every element of the PAPD and PDPA processes needs to be addressed 

comprehensively. 

 

 While there is massive thrust  and most of the elements listed in the PAPD and PDPA processes fall within the realm of Passenger amenities , the psychological experience of the 
passenger matters.  It is on this front, that a concerted thrust on Quality Training in Leadership and Customer Service  is warranted at all levels.  While Railway has enough institutes and 
courses aimed at addressing this issue, the effectiveness of these need a thorough review.  

Given the context of massive number of customers dealt and the current state of both the soft  and hard  interfaces that exist, it is suggested that the newly instituted concept of Station Directors  be leveraged to clearly define the span of control of each Director and focused  
measurement systems be instituted at station level to gauge the quality of interfaces  on an on-

line basis – through CCTVs, questionnaires, etc. – and ensure that a continual improvement 

process is instituted. 

 

38 :      Progress of Capital Expenditure works – Coaching Terminals and Coaching    

 Facilities:  

 

Currently there are 74 Coaching Works which 

are in progress on the Railway – 32 of them are 

coaching terminal works and 42 of them are 

coaching facilitation works. The Railway wise 

distribution of these ongoing works is shown 

below. It can be seen that the Railways along the two DFC corridors, the CR, WR, NWR, NR, 

NCR, ECR, ER  together contribute over 72% of the works.  
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These works are of Traffic facility  in nature and provide immediate benefits in terms of 
mobility in the short and medium term and to that extent are planned for execution in an 

expeditious manner.  In fact, of the ongoing 544 Traffic facility listed herein, nearly a third of 

them are still ongoing, even after a lapse of more than 8 years. 

 

 

 

  



461 

 

 

 

 

 

 

The category-wise time lag in execution of works is shown below: 

 

 

Chart - 383 
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Strategy XX: Timely Execution of Prioritized Coaching Works: 

 

 

It can be inferred that the works of coaching facilities and coaching terminals are the 

ones, which normally get delayed. 

 

Chart-384 

 

 
In  this context of the two DFCs, it is imperative that the works of both coaching terminals 

and the facilitation works, be expedited and completed in next 24 months. 
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The list of works and the ones on the alignment of both the corridors which are 

highlighted and need to be prioritized is shown in the Tables below: 

 

Chart – 385 
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Chart – 386 
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G. Private Coaching Terminals and Trains – A concept whose time has  

            come !! 
 

 

39.  A   Rainbow Spectrum of PPPs: 

 

 

While Indian Railways continues its quest internally to upscale the services, by 

addressing each of the dimension of customer value viz price, commercial speed, reliability, 

availability, Terminal(PAPD/PDPA) processes, safety, amenities-hygiene, bedrolls, 

ergonomics; psychometrics; culture; etc. – to explore the limits of customer satisfaction  and to provide quality services while discovering the extent of  willingness to pay  of the customer, it 
is imperative that a range of PPP(Public Private Partnership) models be studied and 

appropriate models be chosen for implementation.  In fact, there exist an astounding range of 

options available in this area and provide a rainbow spectrum of PPPs that could be leveraged 

in this sector. 

 

 Options exists in PPP mode in each of the three train service elements – coach, terminals 

and path and within each element there exist a palette of variants of different colours, hues and shades that can be leveraged upon.  Loco  and Crew  elements could also be further add-ons 

to this eclectic mix. 

 

 The multitude of  PPP Avenues that exist in each of the three elements are show below :- 

 

Coach : 

 

 Ownership – (One/few coaches; full train) 

 Amenities – (One/many aspects; full) 

 Maintenance – (Safety; Amenities) 

 

 

Terminal 

 

 Platform  

 Platform lines 

 Pit Lines & Infrastructure 

 Yard Stabling Lines 

 IOH facilities 



466 

 

 

 

Path 

 

 Auction specific paths 

 Paths  built into Coach/Terminal elements  
 

 In fact, there could be one or more BOT operators in each of these areas.  While in some 

areas it could be desirable to have common User platforms/terminals operated by one BOT 

operator, the train themselves could be owned and/or maintained by another BOT operator. 

 

 The schematic of various PPP variants is diagrammatically represented below :- 

 

Chart - 387 

Rainbow spectrum of PPPs 
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Chart – 388 

 

 
 

  

Each PPP model depicted above has its own strength and weaknesses and needs to be 

evaluated along the metrics of risks and cost-benefits to all the stakeholders involved. 

  

 An illustrative evaluation of some model is presented herein :- 

 

40.  Elements of the PPP Model 

 

PPP Model : Private ownership of  

 

 Platform (on land on lease from Indian Railway) 

 Platform line (on land lease from Indian Railway) 

 1 Pit line + 2 Stabling lines (on land leased by Indian Railway) 

 Coach – 26 Bogies of LHB-ACCN 
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 Path : Auctioned by Indian Railway 

 

In this model, the capital expenditure elements for the BOT operator would include the 

following Capex and O&M elements 

 

Capex Element 

 

Development cost for  

 Platform 

 Platform lines 

 Stabling lines 

 Pit Lines & Maintenance Machinery 

 

O&M elements 

 

Land Lease rentals 

 

 Platform 

 Platform lines 

 Stabling lines (@ 1:2 K 2 stabling lines per platform line) 

 Pit Lines & Maintenance Machinery 

 

 Coach : Safety Maintenance 

               Amenities Maintenance 

 

 Track Maintenance – Pit lines; stabling lines; platform lines… 

 

In this scenario, 

 

 the minimum revenue requirement (MRR) for the BOT operator would need to 

cover, the following elements :- 

 

i. Return of Capital employed(ROCE) 

ii. Depreciation(Casual) 

iii. O&M expenses for a year 

 

 the Railways, being a line  infrastructure manager, would need to recover its cost of O&M on the line /path.  An objective assessment of the Minimum revenue 
requirement of Railways and a make-up  of -15)% could be added and kept as a 

reserve price for auctioning  the paths. 

 

 Depending on the timing  of the proposed train, further make up  of reserve price 
could be added over.  Say, paths for Long-Distance(Overnight) train could be marked up at say % higher and reserve price  fixed. 
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 In a variant of choosing a pure terminal  operator on a common user  mode, the non-discriminatory  proposition needs to be built into the PPP contracts.  The 
bidding parameter for choosing the operator, in common-user terminals could be the percentage  of revenue earned that needs to be shared by the prospective BOT 
operator with the Railways.  Based on a specific O-D run of a train, the number of 

passengers could be estimated as say, N per trip and assuming Ntotal  trips in a year, the, User Change UC  could be capped at, UC  = MRR/Ntotal and the bidding parameter could be the percentage  of the User Charge UC, shared by the BOT 

operator with the Railways. 

 

  Railways could choose stations located in the vicinity of current  major stations, 
especially those with redundant yard lines and space viz., Basin Bridge at Chennai 

Central; Sabarmati at Ahmedabad; Podanur at Coimbatore; etc. and these models 

could be tried out on a TEST BED  mode immediately so that the policies  mature 
by the time the DFCs are in place. 

 

 

41.  An Illustrative Case with Numbers : 

 

 Some typical numbers  of Capex and O&M elements that are involved are listed herein :- 

 

Capex   elements 

 

 1 pit line – Rs.  1.2 cr 

                                - Mechanical 

                                - Civil Works : Rs. 1 crore per km 

 

 IOH / EOT including 

Machinery and plant – Rs. 1.5 crores 

Hydrants – Rs. 1 crore on Pit line/Platform 

 

 Track works – 1 pit + 2 Stabling lines + 1 Platform line – Rs (5-6) crores 

 Train of 26 LHB coaches - @ Rs.  3 crores per coach – Rs. 78 crores 

 

O&M elements 

 

 Land Lease rentals(@ Rs. 2500 per sqm 2 7% escalation y-o-y) 

For 1 pit line(8.5 m x 625m) – Rs. (8-9) crores per annum 

 Spares for mechanical safety  maintenance – Rs. 2 lakh/month 

 Manpower costs safety maintenance 

(@ 1.1  per coach @12000 per month per head) Rs. 44 lakh 
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 Track maintenance @ Rs. 4 lakhs per annum 

 

 

Coach Amenities maintenance 

 

 Pantry car Gas Pipe Line              :  Rs. 3 lakhs per years 

 Cleaning and Watering of coaches(including manpower, material) :  Rs. 1 crore per year 

 Linear (Washing and distribution)            :   Rs. 1.25crores per year 

 Fire extinguisher              :   Rs. 1.6 lakhs per year 

 Bio-toilet maintenance             :   Rs. 3 lakhs per year 

 Pest and Rodent control             :   Rs. 10 lakhs per year 

 On board hygiene services             :  Rs 80 lakhs per year 

 High Pressure jet                           :  Rs. 2.67 lakhs per year 

 

 

 Thus, the total capex could be Rs. (80-90) crores and an O&M of Rs. 12 crores(lease 

rentals being the major component) per annum are estimated in this mode. 

 

Depreciating the capex of coach over 25 years, the requirement of revenue to cover 

Depreciation and O&M would range from Rs.(15-18) crores.  Adding on a ROCE of (10-

15)%, the minimum revenue expectation could be Rs. (25-30) crores for each BOT 

operator. 

 

 Assuming an even rate of Rs. 1.50 per PKM over a distance of 500 Km and a load 

factor of 1200 passengers per trip, 6 lakh PKM per trip would be generated and at a round 

trip earning of Rs. 18 lakh, the vehicle Km per round trip would be 1000 km.   

  

Supplementary optional revenues for the operator are mandatory to make this 

model viable. 

 

 Advertisement rights on platform and trains. 

 Catering Services on board on platforms could be supplementary revenues. 

 All mandatory PAPD and PDPA services should be provided and add-ons could be 

differentially priced. 

 

 Exploring such PPPs and pushing the limits of possibilities would benefit the 

Railways too in building competitiveness, into a hitherto monopolistic environment.  The 

ultimate beneficiary would be the travelling passenger who could finally discover the value  in the Railways. 
 

Service level agreements for various activities need to be entered into between the 

Railways and the operators.  Incentives, Penalties should be built into the contracts for 
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ensuring optimal service level.  A critical activity for such an SLA would be the on-time  departure and arrivals . A key aspect of Coach safety  maintenance  by BOT operator needs to be 
addressed internally within the Railways.  It is suggested that Coach(Safety) maintenance 

be regulated by an Independent Safety Authority(ISA) for each run of the train by the B.T operator or an authorized supervisor  of Indian Railway be posted in the premises of the 
PPP-terminal who would certify each run  of the train. 

 

 

42.  Way Forward and the Implementation Strategy : 

 Thus the key processes in the way forward  on PPPs  are : 

 

1. Working out the various options for the PPP models for coaching services. 

 

2. Conducting a robust cost-benefit analysis (CBA) both in qualitative and quantitative 

terms. 

 

3. Framing a Model Concession Agreement (MCA) for  each of the models. 

 

4. Framing of the RFQ and RFP documents 

 

 The Implementation Strategy suggested is  :- 

 

1. Engage a reputed  consultant with expertise in the area to work out the various 
options of PPPs, CBA and frame a MCA & RFQ/RFD documents.  It is  suggested that 

the above be executed through the Institutional Mechanism of Technical Studies 

Option  of the World Bank. 

 

2. Seek necessary approvals internal to MoR and GoI. 

 

3. Hold Consultative  Meetings with sections of passengers, prospective bidders, etc. to seek value addition  to the concepts. 
 

The above activities can be done serially/parallel and the time lines suggested is as under :- 
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H.  THE WAY FORWARD: 

 

In the light of the above discussion, the initiatives that need to be taken in the next 

24 months and their implementation plan is summarized below: 

 

Chart - 390 
Outcome Initiative Implementation 

Plan 

Optimize profitability Manpower rationalization    

   - Special Differential VRS scheme  

   - Manning Scales(M)  

   - Datums (D) and Incentives(I)  

 Ma i ize Coach  Value  

    - Leasing Mechanisms  

    - Track LHB Conversion  

    - Fast Track MDI Initiative at PUs and Workshops  

 Institutionalize Value Maximization  

    - Data A al tics as wa  of life   

    - I terface with Missio : Be o d Book Keepi g   

    - Rail Development Authority(RDA)  

   

Upgrade Passenger Trip 

Times(Speed of Travel) 

I stitutio alizi g Route Pla i g   

 Interface with Mission: Raftar  

 Twin Planning Tools – The Long Range One and The 

Day-to-Day workman Ones 

 

    - The Long Range One  &  

    - The Work Ma  Bee  – the Day to Day One  

   

Optimize Pre-Arrival 

and Post 

Departure(PAPD) 

Facilitation 

Booking Conveniences  

 Terminal Upgradation – Pits, Platforms and Junctions  

 Rake Standardization  

Network Availability, 

Reliability and 

Safety(ARS) 

Systems Thinking   

 Closi g the Loop    

   

Discovering Quality in 

Passenger services 

Rainbow PPPs - Private Coaching Terminals and Trains  
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The specific strategies discussed in Part IV are listed herein :-  

STRATEGIES 

I.  Hub and Spoke Model for Passenger services 

II.  Leasing of Coaches 

III.  Manning Scales, Datums and Incentives 

IV.  Rainbow of PPPs in Coaching services 

V.  Differential Special Voluntary Retirement Scheme 

VI.  Institutionalizing Cost Analytics 

VII.  Closing the Loop – A strategic framework 

VIII.  Institutionalizing Analytics – the Work Man Bee  variant 

IX.  Centralized Network Manager 

X.  Deepening ongoing Initiatives – Open Access, rapid electrification 

XI.  Twin Planning Tool Kit – the Long Range One and the Work Man 

Bee type 

XII.  Strategic Planning Organization 

XIII.  Targeted International Collaboration 

XIV.  Conversion into LHB 

XV.  Production of Train Sets 

XVI.  Awareness of Normalization of Deviance  

XVII.  Closing the Loop  – Process Redefinition 

XVIII.  Systems Thinking 

XIX.  CFTs for Terminal Bottlenecks 

XX.  Timely Execution of Prioritized Coaching Works 

 

 

 

 

 

 


