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ECONOMICSOF SAFETY ON RAILWAY SAFETY

Brijesh Dixit*

It has been increasingly recognized that safety related aspects of operations on the Indian
Railwayshavenot been giventhepriority and critical attentionthatisrequiredfor ahugeorganization
of its type which handles a huge network in terms of passenger and freight movements. Despite
recommendations of High-level Committees on Safety appointed by the Government from time to
time, inadeguate provisions to the Depreciation Reserve Fund for renewals and replacement has
been a persistent and disturbing feature. While such inadequate allocations can endanger safety
considerations, what is not easy to under stand isthe continued absence of safety related investments
required for operations especially given the significant returns that can result from the resulting
improvementsin railway oper ationsand thereby revenue generation. Our case studiesinthiscontext,
asreported in the present paper, reveal thisfeature clearly. Further, inanindirect way, the absence
of inadequate and timely investments for expansion, for example, on therailwaysto take care of huge
emerging requirements can lead to misallocation of resources which results in losses to the orga-

nization due to loss of traffic to the highways.

SECTION 1

1.1 Background

Safety is a central issue that challenges
decision-makers during the planning, imple-
mentation and operation of any transportation
network and itiswell recognised that appropriate
systems need to be in place to ensure effective,
efficient and, above all, safe performance during
operations. A most striking feature of therailways
as compared to other modes is that it is rigidly
bound. The direction of traffic is either perma-
nently decided as in the case of double line
provision or determined every timein the case of
singleline. Also, aspaceinterval (also known as
the headway) is maintained between following
trains with a safety zone by way of an overlap
kept to take care of the contingency of over-
running a signal over a short distance. Railway
Transport hasalso two other featuresinthematter
of operation as distinct from other methods of
transport like the road. The first is that the train
is"track bound", i.e., atrain can move only along

thefixed path madefor it; and atrain hasthe"right
of way" which means other transport like road
vehiclescannot comeinitspath, except at certain
places known as "level crossings'. Both these
features have an important bearing on the safety
rules regarding operation of Railways. Histori-
cally, it may be mentioned that whenthetrainfirst
started aman had to go ahead of it with abell to
"make way" but that is amatter of the past. [IRT
notes, 2011] If the rules prescribed are observed
by all concerned, there is no danger of any
accident occurring. It is for this reason that
railways are considered as the safest mode of
transportation. And with technological develop-
mentsit hasbeen possibleto progressively reduce
the human element (or error) to a great extent.
This briefly summarises the overall philosophy
of railway safety.

The Indian Railways (IR) operates on a con-
tinental scale. It isone of the largest networksin
the world. Presently [as on March 31, 2018], it
has a route kilometrage of 68442, 7318 railway
stations, 11764 locomotives, 71825 passenger

* Brijesh Dixit is Managing Director, MaharashtraMetro Rail Corporation Limited, Nagpur. Viewsare purely personal.
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coaches, 2,79,308 freight wagons and 1,31,205
railway bridges across the network. Today, IR
operates nearly 13500 passenger trains and 900
freight trains each day while transporting nearly
23 million passengers and over 3 million tonnes
of freight traffic every day. It has currently 1.271
million employees onits rolls and had an annual
revenue base of Rs. 1,78,725 crores for the year
2017-18 [GOlI, IRYB, 2018]. It isthe lifeline of
the country being the backbone of its economy’s
transportation network.
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However, itstrack recordintermsof safety has
been the subject matter of many a debate over
decades since each year a number of persons
continue to be affected (deaths and injuries) by
accidents. Thoughin recent years, there has been
considerable improvement by way reduction in
the number of casualties, what is disconcerting is
that the total number of casualties per million
passengers carried on the system has shown only
marginal improvement. These figures are shown
in Table 1 below for the period 2000-2001 to
2017-18.

Table 1. Number of Casualties

Year Number of Passengers Total Casualties per Million
Passengers Carried
Killed Injured
@ @ (©) ©)
2000-2001 055 286 0.01
2001-2002 144 595 0.02
2002-2003 157 658 0.03
2003-2004 135 302 0.03
2004-2005 050 191 0.04
2005-2006 315 627 0.17
2006-2007 208 402 0.10
2007-2008 191 412 0.09
2008-2009 209 444 0.09
2009-2010 238 397 0.09
2010-2011 235 358 0.08
2011-2012 100 586 0.08
2012-2013 060 270 0.04
2013-2014 042 094 0.02
2014-2015 118 340 0.05
2015-2016 040 126 0.02
2016-2017 195 346 0.07
2017-2018 028 184 0.05

Source: GOI IRYB, (Several Y ears).
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But it must be noted that as a result of safety
initiativestaken by the organization especially in
the past two decades or so, the number of train
accidentson IR hascomedown asgivenin Table
2 below:

From Table 2, for example, in 2017-18,
derailments (about 75 percent of the total- 66%
out of which related to freight trains and the rest
to passenger trains) accounted for the largest
number of accidents, followed by accidents
caused on unmanned level crossings (12 percent),
collision (7 percent), accidents on manned level
crossings (4 percent) and fire (2 percent). How-
ever, the majority of deaths (38 percent) have
been caused by coallisions, followed by deathsin
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accidents on unmanned level crossings (37 per-
cent), derailments (14 percent), accidents on
manned level crossings (9 percent), and fire (2
percent). It may al sobenoticedthat wecouldview
thesituationinasomewhat different maybe better
perspective, by trying understand the occurrence
of accidents in relation to the quantum of traffic
handled, which can be indicated in terms of
accidents per million train kilometres on the
Indian Railways, an important index of safety
used by most railway systemsin theworld, which
has come down from 1.80 accidents per million
train kilometresin 1960-61 to 0.55 accidents per
million train kilometres by 2001-02, to 0.15 by
2010-11andto 0.06in 2017-18.

Table 2. Train Accidents on Indian Railways Since 1970-71

Year Collisions  Derailments Level Firein Misc. Total Movement of  Incidence of
Crossing Trains Traffic, i.e, Train

Accidents Train Kms.  Accidents per

Run Million Train
(in Million) Kms.

@ 2 ) 4 ® (6) U] 8 9

2000-2001 20 350 84 17 02 473 723.80 0.65
2001-2002 30 280 88 09 08 415 756.40 0.55
2002-2003 16 218 96 14 07 351 786.20 0.45
2003-2004 09 202 95 14 05 325 790.80 0.41
2004-2005 13 138 70 10 03 234 810.14 0.29
2005-2006 09 131 75 15 04 234 825.40 0.28
2006-2007 08 096 79 04 08 195 847.80 0.23
2007-2008 08 100 77 05 04 194 890.50 0.22
2008-2009 13 085 69 03 07 177 905.20 0.20
2009-2010 09 080 70 02 04 165 997.20 0.17
2010-2011 05 080 53 02 01 141 1005.20 0.14
2011-2012 09 055 61 04 02 131 1077.00 0.12
2012-2013 06 049 58 08 -- 121 1109.70 0.11
2013-2014 04 053 59 07 03 126 1096.00 0.11
2014-2015 05 063 56 06 05 135 1166.70 0.12
2015-2016 03 065 35 00 04 107 1144.19 0.09
2016-2017 05 078 20 01 00 104 1173.50 0.09
2017-2018 03 054 03 13 00 073 1170.74 0.06

Source: GOI IRYB, (Severa Years).
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Inan Appendix tothis Section, figuresrelating
to broad causes of Accidents, Collisions and
Deraillments, Derailments, Damage to Railway
Property, Budgetary Allocations for Railway
Safety Related Activities, Y ear-Wise Allocation
of Funds under ‘Railway Safety’ (RSF), Acci-
dents at Unmanned Level Crossings, Number of
Manned and Unmanned Level Crossings (LC),
Compensation paid for deaths and injuries, are
givenin Tables A1to A9, respectively.

Safety issues mostly concern train accidents
which have severe repercussionsin terms of loss
of life, injury, damage to railway property or
interruption to rail traffic. According to GOI,
[20034], an accident isan occurrenceinthecourse
of working of railways which does or may affect
the safety of trains or which does or may cause
delay or loss to the railway. The term *accident’
envelopes a wide spectrum of occurrences of
conseguencesnot necessarily leadingto amishap.
‘Failures of railway equipment’ are also treated
as technical and potential ‘accidents for the
purpose of managing assets safely [IR, 2003b].
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Accordingly, railway safety involves basically
the end-product of a cohesive fusion of myriad
parts which include railways staff, track, rolling
stock, signals, electrical equipment,
suppliers/vendors of different equipment and of
course ‘the general public’. Since the 1960s,
safety on the Indian Railways has been subject
matter of anumber of high- powered Committees
which have examined the various issues and
recommended remedial measures. Though all
aspects of raillway working affecting railway
safety have been examined in detail and remedial
measuresidentified but their implementation has
been tardy with the result that safety issueson IR
have continued to be amatter of great concern to
all the concerned stakeholders.

One major area of concern has been in regard
to the extent of over aged assets and itsimplica
tions for safe railway operations. According to
GOl [2001b], the figures given in the following
Table 3 were the arrears of asset renewals as on
1st April, 1999.

Table 3. Arrears of Asset Renewals

Arrears of Track Renewals - (BG)* 12,260 Kms.

Distressed Bridges 262 Nos.

Over aged Signaling Gears 1,560 Stations

Over aged Coaches (BG)* 1,322 Vehicle units

Over aged wagons (BG)* 34,000 (in terms of 4-wheeler units)
*BG refersto Broad Gauge

Source: GOI, [2001b]

In the late eighties and nineties, the Railways
were not able to provide fully for their depreci-
ation needs due to severe financial constraints.
The position worsened further being aggravated
by the implementation of the recommendation of
the Vth and VIth Central Pay Commissions. The
steep increase in the working expenses of the

Railways resulted in an erosion of the Railways
capacity to generate investible surpluses. The
railways had to resort to drawing down the bal-
ances of the Depreciation Reserve Fund (DRF)
(see Table No. 4) to enable fund minimal plan
outlays.
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Table No 4. Contributionsto Depreciation Reserve Fund (DRF)

(Rs. in crores)

Y ear Opening Balance Appropriation Withdrawal Interest on Fund Closing Balance
Balance

@ @ (©) ©) ® C)
2006-07 4141 4298 4957 247 3729
2007-08 3729 5550 5774 253 3757
2008-09 4347 7100 8371 259 3335
2009-10 3336.19 2287 5731.19 112.99 4.99
2010-11 4.99 5615 5598.91 -16.33 4.69
2011-12 4.69 7100 7100 0.28 497
2012-13 4.98 7050 7045.47 0.29 9.80
2013-14 9.80 8100 7119 25.30 1021.38
2014-15 1021 8043 7286 69 1772
2015-16 1786 5800 7688 9 32
2016-17 32 5400 4982 - 450
2017-18 465 1740 1525 40 712
2018-19 712 500 534 37 718

Source: GOI IRARA, (Severd Years).

Theclosingbalancewasmoreor lessnil during
2009-10, 2010-11, 2011-12 as observed by GOI
[20124] but found hardly any improvement in
2012-13 asrevealed in the above Table. The sit-
uationimproved to someextentin 2013-2014 and
2014-2015 worsened in 2015-16 but again
showed improvement in 2016-17, 2017-18 and
2018-19.

Given the precarious situation in the late
nineties, GOI [2001a] had recommended a grant
of Rs. 17000 crores to the Railways for wiping
out the accumulated arrears of the replacement
and renewals. Accordingly, a onetime grant for
renewal of these over aged assets was sought by
the Ministry of Railways. A non-lapsable Special
Railway Safety Fund (SRSF) of Rs. 17000 crores
were set up in 2001 to expedite the works of
renewal/replacement of over aged safety related
assetswithin atimeframeof thenext six financial
years. It was decided that this fund would be
funded through two sources viz., (1) railways

contribution through the levy of a ‘safety sur-
charge’ on passenger traffic and (ii) through
additional financial assistance to be given by the
Ministry of Finance. The amount to be so pro-
vided would be Rs. 5000 crores and Rs. 12000
crores, respectively. The surcharge wasin place
since October 1, 2001but was subsequently
merged into fare structure.

Around the same time, the Corporate Safety
Plan of the Indian Railways for 2003-2013 [GOl,
2003b] was formulated whose broad objectives
included reduction in the rate of accidents and
passenger fatalities, development of manpower,
safety on al fronts of train operations and main-
tenance and adoption of fail-proof environment,
etc.

Since the time the SRSF was set up, the
situation changed vastly. Provisions from the
SRSF succeeded in wiping out the backlog of
renewal of assets of IR, whether track, signaling,
and rolling stock or any other category. The
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so-called golden turn around of IR, which fol-
lowed during the period 2004-2008 leading to
adequate fund surpluses, ensured adequate
provision in DRF which took care of the
replacement requirements. Thetargets set in the
Corporate Safety Plan for reduction in derailment
and accidents at unmanned level crossings have
since been achieved. By the end of the Corporate
Safety Planin2012-13, accidentsper milliontrain
kilometresreduced to 0.11 from 0.17 in 2002-03.

The High- Level Safety Review Committee
headed by Dr. Anil Kakodkar [GOI, 2012g]
identified a number of such frontline areas of
working and suggested options beforethe IR and
the road ahead in terms of technology and
financial challenges. It came to be once again
recognized that overused assets areto berenewed
and replaced regularly while ensuring that their
maintenance and technological up gradation is
also taken care of in the interest of safety and to
avoid equipment failures, which not only affect
safety but interrupt operations, thereby, reducing
line capacity, haulage and revenue potential .

The pace of technologica up gradation on IR
to reduce dependence on human judgment has
also been slow. All this has meant that, in the
absence of overall and adequate safety related
investments, not only related to arrears, but also
dueto new requirements, the full potential of the
systemisnot and has not been bee expl oited. Such
a situation has implications in terms of ineffi-
ciencies, diversion of traffic to the roads, etc.,
which when corrected would serve the basis for
greater revenue generation. In other words, there
arealot of gains financia aswell as economic-
that can be derived by a greater focus on safety
related but timely investments on the railways.
But the potentiad gains from safety related
investments need to be quantified, if that is to
serve the immediate purpose of drawing greater
attention of policy makersto safety issues on the
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IR. Itisagainst thisbackground that we attempted
a comprehensive study on the subject which is
presented in this paper in a somewhat brief form.

1.2 Structure of the Paper

The following Section provides a brief on
some theoretical considerations examined in the
literature on the economics of railway safety and
also a critical review of policy based literature
based on the observations and recommendations
contained in the reports of the various high- level
Safety Committees appointed by IR since 1962
from time to time while Section 3 attempts a
critical review of theimplementation of thepolicy
recommendations of these Safety Committees.
Further, in Section 4, an attempt has been made
in to identify the critical safety issues till out-
standing and those that need to be addressed at
this juncture based on an analysis of the reviews
of the Committees. Section 5 reports some case
studiesinthediverseareaof IR’ sworking, related
to safety, made to evaluate financial gains which
canbeexpectedtoflow soonfromtheinvestments
in safety and related matters some of which have
not been evaluated even on an elementary basis
let alone systematically evaluated in the past so
as to provide a stronger basis for understanding
the need for such crucial investments on the part
of policy makers. Finally, a brief description of
the present safety framework on the IR as pre-
scribed inthe Railways Act, 1989 [GOI, 1989] is
given in Section 6. Based on this framework, the
relevant practices in regard to rail safety on the
IR have been based on Codes, Manual and Pro-
cedural Orders issued by Ministry of Railways
(Railway Board) to the Zonal Railways. In the
same Section, an attempt is made to present a
proposal for the Adoption of a New Safety
Management System on IR which could possibly
eliminate the feeling that the emphasis on safety
will hamper operations of IR and lead to real-
ization that safe working of the railways is defi-
nitely more orderly, efficient as well as more
productive.
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APPENDI X
Table Al. Broad Causesof Train Accidents

Years Failureof Failureof  Failureof Equipment’'s  Sabotage Combi- Inci- Causes Under  Grand
Railway  Persons nationof  dental could Investi-  Total
Staff other  Rolling Track Electr- Factors not be gation
than Stock ical/ Establ-
Railway S&T ished
Staff
@ 2 3 4 ® (6) U] 8 9 (10) (11 (12)
2000-2001 293 109 16 17 - 19 04 11 04 - 473
(62
2001-2002 248 103 11 13 - 14 - 20 05 01 415
(67)
2002-2003 186 118 06 11 01 10 02 15 02 - 351
(53
2003-2004 161 107 06 09 03 18 02 17 02 - 325
(50
2004-2005 119 078 05 07 02 04 01 16 02 - 234
(51)
2005-2006 120 086 01 06 01 05 - 11 03 01 234
(51)
2006-2007 85 084 004 05 - 08 01 07 - 01 195
(44
2007-2008 85 071 04 03 02 07 - 08 01 03 184
(43.82)
2008-2009 075 075 - - - 13 04 04 04 02 177
(42.37)
2009-2010 063 075 03 03 - 14 01 04 02 02 167
(38.18) (45.45)
2010-2011 056 057 - 05 - 16 03 04 - - 141
(39.72)  (40.43) (11.35) (212) (2.83)
2011-2012 052 063 - 05 - 06 01 03 01 - 131
(39.69) (48.10) (4.58) (0.76) (229 (0.76)
2012-2013 045 059 - 06 - 03 - 07 01 - 121
(37.18) (48.76) (2.48) (5.79) (0.83)
2013-2014 050 055 - 03 - 04 - 04 - 01 117
(42.73)  (47.00) (342 (342 (0.85)
2014-2015 060 058 - 04 - 03 - 08 02 - 135
(44.44) (42.96) (2.96) (2.2 (5.92) (1.48)
2015-2016 055 038 - 02 - 01 01 09 01 - 107
(51.40) (35.51) (1.86) (0.09) (0.09) (841 (0.09)
2016-2017 064 022 - 02 - 02 03 07 - 04 104
(61.54) (2.15 (2.92) (2.92) (2.88) (6.73) (3.85)
2017-2018 044 018 - 02 - 02 02 05 - - 073
(60.30) (24.70) (2.74) (2.74) (2.74)  (6.85)

Source: Lok Sabha Secretariat [2018]
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Table A2. Collisions and Derailments

Year Number of Collisions and No. of Collisions and Derail- Percentage
Derailments ments Attributed to Failure of
Railway Staff
@ 2 ) 4

2000-2001 370 280 75.68
2001-2002 310 - -

2002-2003 232 182 78.45
2003-2004 211 143 67.77
2004-2005 151 110 72.85
2005-2006 140 106 75.71
2006-2007 104 075 72.12
2007-2008 108 075 69.44
2008-2009 098 064 65.31
2009-2010 089 057 64.04
2010-2011 085 051 60.00
2011-2012 064 048 75.00
2012-2013 055 037 67.27
2013-2014 057 044 77.19
2014-2015 068 052 76.47
2015-2016 068 053 77.94
2016-2017 083 063 75.90
2017-2018 063 040 63.49

Source: Same as Table A1
Table A3. Derailments

Year Total Accidents Derailments Percentage
@ @ ® 4
2000-2001 473 350 74.00
2001-2002 414 280 67.63
2002-2003 351 216 61.54
2003-2004 325 202 62.15
2004-2005 234 138 58.97
2005-2006 234 131 55.98
2006-2007 195 096 49.23
2007-2008 194 100 51.55
2008-2009 177 085 48.02
2009-2010 165 080 48.48
2010-2011 141 080 56.74
2011-2012 131 055 41.98
2012-2013 122 049 40.16
2013-2014 118 053 44.92
2014-2015 135 063 46.67
2015-2016 107 065 60.75
2016-2017 104 078 75.00
2017-2018 073 054 7397

Source: Same as Table A1
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Table A4. Damage to Railway Property and Interruption to Communications

Year Cost of Damage (Rs. in lakhs) Interruption to through
Communication (in Hours)
Rolling Stock Permanent Way
@ @ (©) ©)
2000-2001 3693.00 1831.00 4045.00
2001-2002 3234.60 1647.00 3224.00
2002-2003 3158.40 0617.30 2388.00
2003-2004 4348.60 0826.00 2806.00
2004-2005 2225.00 0497.10 1691.00
2005-2006 2443.40 0941.50 1904.00
2006-2007 2321.70 0871.30 1148.00
2007-2008 2970.00 1085.40 4380.52
2008-2009 5011.90 1052.90 1420.08
2009-2010 4216.48 1244.99 1105.01
2010-2011 4584.52 1311.37 1455.05
2011-2012 8210.49 0771.99 1041.16
2012-2013 4142.21 1281.78 113141
2013-2014 2003.29 1798.61 0745.38
2014-2015 6313.06 0894.45 0946.27
2015-2016 5089.42 0834.33 0923.05
2016-2017 3554.24 2674.09 0902.77

Source: Same as Table Al

Table A5. Budgetary Allocationsfor Railway Safety Related Activities

Year Amount
Budget Estimate Revised Estimate
@ @ (©)
2016-2017 59970 63062
2017-2018 68797 68724
2018-2019 73065

Source: Same as Table Al.
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Table A6. Year-Wise Allocation of Fundsunder ‘Railway Safety Fund (RSF)’

Y ear Amount (Rs. in Crore) (RE)
@ @
2013-2014 02000.00
2014-2015 02200.00
2015-2016 02661.40
2016-2017 10780.00
2017-2018 11375.00*

* |n the Budget 2017-18, an exclusive fund called "Rastriya Rail Sanraksha Kosh" (RRK) has been made with a corpus of
Rs. 1 lakh crore over a period of 5 years for giving a major boost to safety related works.
Source: Same as Table Al

Table A7. Accidentsat Unmanned Level Crossings

Y ear Number of Accidentsat Unmanned ~ As Percentage of Total Number of Con-
Level Crossings sequential Train Accidents
@ @ (©)
2010-2011 48 34.04
2011-2012 54 41.22
2012-2013 53 43.44
2013-2014 47 39.83
2014-2015 50 37.04
2015-2016 29 27.10
2016-2017 20 19.23
2017-2018 10 13.70

Source: Same as Table Al
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Table A8. Number of Manned and Unmanned Level Crossings (LC)

137

Sl. No. State Ason 1.4.2015 Ason 1.4.2016 Ason 1.4.2017 Ason 1.4.2018
No of No of No of No of No of No of No of No of
Manned Un- Manned Un- Manned Un- Manned Un-
LC manned LC manned LC manned LC manned
LC LC LC LC
@ @ (©) ) ® (6) U] ® C) (19
01  AndhraPradesh 1071 0453 1096 0361 1140 0272 1133 0171
02  Assam 0609 0202 0708 0225 0771 0141 0821 0072
03  Bihar 1263 0938 1293 0898 1339 0809 1380 0742
04  Chandigarh 0004 0000 0004 0000 0004 0000 0004 0000
05  Chhattisgarh 0280 0088 0286 0061 0285 0040 0265 0025
06  Delhi 0032 0001 0032 0001 0031 0001 0028 0001
07 Goa 0010 0000 0010 0000 0010 0000 0010 0000
08  Gujarat 1555 2052 1534 1985 1543 1895 1564 1700
09 Haryana 0603 0182 0590 0159 0602 0092 0579 0048
10  Himachal Pradesh 0050 0006 0049 0006 0049 0006 0050 0004
11 Jammu & Kashmir 0034 0001 0034 0001 0034 0001 0034 0001
12 Jharkhand 0471 0221 0486 0172 0511 0113 0525 0034
13  Karnataka 0704 0382 0727 0300 0702 0253 0711 0179
14 Kerda 0451 0009 0440 0007 0431 0007 0425 0000
15  MadhyaPradesh 1179 0518 1104 0452 1019 0382 0982 0255
16  Maharashtra 1244 0413 1249 0335 1236 0268 1169 0214
17 Manipur 0001 0000 0000 0000 0000 0000 0000 0000
18  Mizoram 0001 0000 0001 0000 0001 0000 0001 0000
19 Nagaand 0001 0000 0001 0000 0001 0000 0001 0000
20 CQdisha 0539 0497 0601 0370 0687 0223 0723 0125
21 Puducherry 0019 0004 0020 0003 0021 0002 0021 0002
22 Punjab 1037 0436 1026 0395 1024 0334 0998 0228
23 Rajasthan 1323 1022 1292 0940 1263 0805 1194 0464
24 Tamil Nadu 1336 0702 1374 0611 1390 0444 1429 0269
25  Telangana 0413 0086 0423 0072 0421 0037 0420 0009
26  Tripura 0011 0007 0015 0000 0015 0000 0015 0000
27  Uttar Pradesh 3219 1466 3226 1357 3180 1112 3165 0912
28  Uttarakhand 0144 0056 0145 0047 0147 0035 0153 0023
29  West Benga 1443 0698 1501 0582 1623 0429 1707 0314
Total 19047 10440 19267 9340 19480 7701 19507 5792
29487 28607 27181 25299

Source: Same as Table Al
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Table A9. Compensation Paid by Railways@

Y ear Compensation Paid
@ @
2000-2001 886.12
2001-2002 482.46
2002-2003 489.19
2003-2004 757.07
2004-2005 513.16
2005-2006 221.63
2006-2007 500.89
2007-2008 121.37
2008-2009 218.94
2009-2010 265.81
2010-2011 585.79
2011-2012 510.77
2012-2013 319.63
2013-2014 149.22
2014-2015 127.48
2015-2016 262.96
2016-2017 303.17
2017-2018 188.52

Source: Same as Table Al
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SECTION 2

Before we review the work of High-level
Committees on safety related issues on Indian
Railways, we provide, to begin with, some
insightsfrom the very limited available literature
relating to the economics of railway safety rele-
vant for the purpose of this paper.

2.1 Economics of Railway Safety- a brief note

Railway operationsinvolves movement of
heavy vehiclesonthesurfaceand ontracksat high
speedswith long stopping di stanceswhich means
the distance travelled between the time when
someone decides to stop a vehicle moving, and
the time when the vehicle completely stops: The
stopping distance depends on severa factors,
including the road surface and the driver's
reflexes). The safety risksof such operationshave
long been recognised, and elaborate control sys-
tems and technical standards have been devel-
oped to mitigate these risks. These risk controls
are complex and had become deeply embedded
in the structure of the railway organisations
especialy related to safety. Therefore, safety and
safety regulation have been a major concern
throughout the railway development process.
Accordingly, it is widely recognised that, the
principal responsibility for rail safety lieswiththe
infrastructure providers (who for decades have
beentrain operatorsthemsel ves, becausethey can
best control their risks. It isfor the organisations
todeterminetheir saf ety systemsand comply with
them. The function of the safety regulator is to
overseethisprocess: to be satisfied that arailway
organisation’s safety systems are suitable and
sufficientfor their purpose, and that they arebeing
complied with while specifying certain broad
standards [OECD, 2010]. The generic label for
theoperators' safety arrangementsistheir " Safety
Management System" (SMS). Thisphrase covers

ECONOMICS OF SAFETY ON RAILWAY SAFETY

139

both the safety systems themselves and the doc-
umentation of those systems. The devel opment of
rail Safety Management Systems has another
important and more generic origin. Over the last
decades it has become accepted that many kinds
of accidents or incidents in tightly controlled
safety-critical systems such as railways are not
simply theresult of animmediatetechnical failure
or human error, but may have their originsin the
safety arrangements and culture of the organisa-
tion in which they occur. Accidents may stem
from decisions and actions taken at times and
places quite distant from the final accident.
Therefore, an effective safety management sys-
tem must be embedded in the whole organisation
and not just cover the arrangements for the
immediate control of well-recognised hazards.

According to Savage [2013], the field of
transportation safety has been dominated by
engineers, psychologists, medical doctors and
those who study organisational behavior. "A
relatively small band of economists have con-
tributedto thedebate” (p. 1). And theissuesraised
by these relate to:

1. How safeis safe enough?

2. Can safety provisions be left to the market
place?

3. What is the role of public regulation in the
provision of safety?

Inan earlier work, Savage[1998], it isargued
that from an economist’s point of view the issue
isto determine whether thereis any failurein the
market mechanisms that determine safety. The
theory can bedividedintotwodistinct types. The
first is in terms of the economics of bilateral
accidents. These are accidents where the proba-
bility of an accident isinfluenced by the level of
preventive effort undertaken by both the railroad
and the other party involvedin the accident. The
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prime examples of bilateral accidents are grade-
crossing collisions, trespasser fatalities, and
occupational injuries. Becausethe highway user,
trespasser, or employee can affect the probability
and severity of an accident by the level of care
that they take, economic andlegal theory hasbeen
developed to provide all parties the appropriate
incentives so as to minimise the societal cost of
accidents. Further, adifferent theory of safety is
used when we look at operational safety. Here,
safety isoneof theattributesof theserviceoffered
by the railroad to its passenger and freight cus-
tomers. Itisan attribute of servicethat isdesired
by customersbut costly to provide. Therewill be
some economic equilibrium where desire and
costsare matched. Thus, Savage[2013] saysthat
intermsof traditional economic models, safety is
most likely an important part of both the demand
and supply functions. The possibility of loss,
injury and even death entersmode choicedecision
making in some way that is yet to be quantify in
any reasonable way. Thisis because trip makers,
for example, are normally supposed to have
imperfect knowledge of the risks that they face.
Inother words, asymmetricinformationisamajor
problem. On the supply side, the costs are ill
defined since besides costs being imposed on the
partiesinvolved, thereareal so externalitieswhich
the underlying legal regime is supposed to
determine by way of internalising the party that
was responsible. Savage also points out to an
unusual feature in the context of users and firms
that they need to consider both ex-ante costs that
lessen the probability and severity of an incident
but also ex-post costs that are incurred only if
incidents really happens. Thus, there are trade-
offsof certain costsinthe present against averting
or lessening uncertain cost conseguences in the
future. Savage warns that a myopic view on
decision taking in these circumstances could lead
to regret in the long run.
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Safety, thus, being so deeply embedded in the
design and day-to-day operation of railways, itis,
thus, impossible to separate the costs of safety
from other costs of the provision of rail services.
However, it is possible to consider the costs and
the benefits of specific safety measures. The
railways are subject to many different kinds of
hazards, and risks are mitigated by awide variety
of safety measures, ranging from minor local
improvements such as lighting or fencing at
specific places, to major system safety measures
such as train protection. And railway operators
and regulators have long recognised that some
safety measures represent better value for money
than others, and that some safety measures may
not be worthwhile, even though they would
reduce accidents. However, the criteria for
deciding what measures are worthwhile have not
generally been very clear.

2.2 A brief outline of Social Cost Benefit
Analysis (SCBA) relating to Safety with
some examples at the International level

The systematic process of identifying, quan-
tifying, and comparing expected benefits and
costshel psdecision-makersorganiseinformation
about, and evaluate trade-offsamong, alternative
transportation investments. A SCBA compares
the anticipated benefitsthat accrue from aproject
to the anticipated costs of the project over a
specified period of time. A SCBA looksat project
benefitsthat accrueto both direct users, (e.g., rail
passengersor freight rail shippers) and non-users,
(e.g.,society at large), aswell asthe costsrequired
to achieve a project’ s expected outcomes. Bene-
fitscouldincludesuchfactorsasimproved safety,
air quality, mobility, or transportation system
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connectivity, while costs should include the
capital, operating, and maintenance expenses
necessary to deliver the project benefits.

In addition to serving as a valuable tool for
defining and narrowing investment alternatives,
Social CBAs are aso increasingly a prerequisite
to receive financial assistance from Govern-
ments. SCBAscanvary greatly incomplexity and
workload from one project to the next. The
minimum requirements for a SCBA will be
dependent upon multiple factors, including the
type of project proposed, the development stage
of the project, and the cost of the project.

A recent study [FRA, 2016] spells out the
safety benefits for rail projects occur when a
project reduces the likelihood of a derailment or
any other type of railroad crash. Benefitscan also
occur if a project minimises the severity of any
railroad crash, because reducing crash risk or
severity will resultin fewer injuriesand fatalities,
aswell asless property damage. To claim safety
benefits for a project, there is a need to clearly
demonstrate how a proposed project targets and
improves safety. The project sponsor should
include a discussion about various crash causa-
tionfactorsaddressed by theproject, and establish
aclear link to how the proposed project mitigates
theserisk factors. Some examples of rail projects
that are likely to generate safety benefitsinclude:
improvements to grade crossings (highway-rail,
pedestrian-rail, rail-rail and rail-water grade
crossings); shifts from alternative modes that
involve higher safety risks to their users; and
improvementsinrail infrastructure or technology
that reduce crash risk. Rail crash for these pur-
posesinclude, but are not limited to, derailments,
head-oncollisions, raking collisions, and at-grade
crossing collisions.
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Safety benefits can result when a project
improves a grade crossing; for example, by
removing the grade crossing atogether or
increasing the signage, warnings, or other pro-
tection measures at the crossing. A project that
removesthe grade crossing will increase safety at
the intersection by eliminating the likelihood of
an auto and train crash at that intersection. Sim-
ilarly, a project that installs flashing lights and
gates at a previously unprotected crossing will
enhance safety by reducing the likelihood of an
autoandtrain crash at theintersection. Depending
on the type of updates, grade crossing projects
may also eliminate or reduce pedestrian accessto
the site, removing or lowering the likelihood of a
pedestrian being hit by atrain. For example, better
signage or increased fencing might deter or pre-
vent pedestrian access. Technological advance-
mentscan al soenhancethesafety of rail corridors.
The study also attempts to outline some of the
major components to estimating the safety
benefits in, for example, a project on grade
crossing (level crossing) as. baseline risk; the
reductionin risk expected to result from a project
that improves a grade crossing; and the expected
conseguences posed by those risks.

BenAoun, E.-M. et.d.,[2010] presentedthe
results of the SCBA for Level Crossings (LCs)
within the framework of the rail optimisation
safety analysis project process. To that purpose,
they analysed the railway systemsin France and
inGermany in order toidentify the possible saf ety
optionsto implement for enhancing safety at L Cs.
Asmore than 98% of accidents at L Cs were due
thenon-respect of therulesof theroad, they found
it not surprising to notice that the best safety
measures are without any doubt those which
directly act onroad users' behavior, such asradar
installations on roads and on rail or safety cam-
paigns. Nevertheless, it wasimportant, they noted
torecall that theaim of the SCBA isto determine
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the best actions to be taken from arailway point
of view. Onthebasisof adetailed analysis, it was
found useful to have radar installations which
could result in benefitsto the railways. However,
given that it is very difficult to include all the
effects of asafety optionin a SCBA (as spelt out
inAndrieu, L. et.a., [2006], theresultshaveto be
used with caution.

A cost benefit criterion for safety measures,
like any other investment, would typically sug-
gest that safety measures are worthwhile if their
benefitsexceed their costs, but not otherwise. But
it must be understood that the benefits of safety
measures normally include the prevention of
casualties which means the valuation of the
benefits of safety measures requires also the
valuation of prevention of fatalities and injuries.

OECD [2010] reported a review of European
valuations that was provided by the European
Union (EU) HEATCO project [Universitdt
Stuttgart, 2006]. The study took for granted that
the same valuations for the prevention of casu-
alties should be applied to rail as to road safety,
and indeed to other transport modes. In Britain
the Rail Safety and Standards Board (RSSB) has
commissioned research [Oxford Risk Research
and Analysis, 2006] on the rail Value of Pre-
venting a Fatality (VPF), and RSSB presents its
own advice in "Taking safe decisions' [RSSB,
2008]. The researchers and RSSB’s conclusion
are broadly that the rail VPF should be the same
astheroad VPF. That isin linewith HEATCO's
implicit view. The European Railway Agency
held aconference on the "Economic Appraisal of
Rail Safety related Interventions' in April 2009
[ERA, 2009], which presented an up-to-date
snapshot of the use of Cost Benefit Analysis
(CBA) in railway safety.
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Generally, there is agreement among the pro-
fessionals that SCBA is a sensible form of anal-
ysis, but there are only very limited examples of
the use of CBA in railway safety in practice. The
most specific, albeit small, example presented at
the ERA conference was by Hallden [2009] of
Banverket, Sweden. This was of track surveil-
lance cameras as a protection against suicides,
trespassers and vandalism. Hallden's conclusion
was that the benefits of suitably located cameras
exceedthecosts. Onalarger scale, but dating back
to the 1990s, British Rail carried out amajor cost
benefit appraisal of Automatic Train Protection
(ATP) in Britain [see Evans, 1996 for a succinct
account]. This came to the conclusion that the
costsof ATPfar outweighed its benefits, and this
then contributed to the decision by the govern-
ment not to pursue network-wide ATP. Two
common requirements in organisational safety
arethat risks should bereduced to alevel "aslow
as reasonably practicable” (ALARP), or that
systems should be safe "so far as is reasonably
practicable” (SFAIRP). These phrases neatly
capturetheideathat there are trade-offsin safety.
Whileit is desirable to improve safety, but there
arelimits beyond which saf ety measures may not
be practicable and feasible. The problem with
ALARP and SFAIRP is that they do not them-
selves indicate what safety measures should be
regarded as practicable and what not. For many
safety measures, ALARP and SFAIRP are
interpreted as requiring the adoption of best
practice, on the argument that good-practice
safety measures must be reasonably practicable.
For large or less tested safety measures, it is
possibleto interpret ALARP and SFAIR through
the cost benefit criterion, and define a safety
measureto be practicableif itsbenefitsexceedits
costs, and not otherwise. Some railway organi-
sations promote the interpretation of the ALARP
or SFAIRP requirement in this way, notably
[2008] in "Taking safety decisions'. In practice,
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there is a strong tendency in railways to adopt
safety measures at the margin whose costs of
preventing casualties exceed the roads values,
especiadly for preventing passenger and staff
fatalities[Oxford Risk Research, 2008].

Backman [2002], in his work, attempted to
describe and develop methods for analysing
railway safety based on the explicit weighing of
safety against other costs and benefits. Safety
analysis is described as a procedure that moves
from the identification of problemsto the evalu-
ation of decisions and implementation while
including analyses of different alternatives. The
procedure proposed was a combination of tradi-
tional socio-economic cost-benefit analysis and
setting up of limitsin the form of criteriafor the
absolute level and the distribution of risks in
which the risk criteria set the level above which
risks from an activity are not permitted. Risks
below thislevel should be weighed against other
costs and benefits. The approach was claimed to
be quitesimplein theory, but the information and
conditions needed for the safety analysis con-
siderable. Aneconomic analysisof atraintraffic
control systemwasdescribed insomedetail. The
railway isatechnical system for which there are
various methods for analysing risks. It was
pointed out that the problemwith using traditional
statistical methods for estimating accident prob-
abilities, and so on, wasthe lack of data, themain
problem being data for estimating accident risks.
Even if risk analysis methods were to be used, it
was often necessary to have someinformation on
the incident rates or reliability in different parts
of the system. Developing a system for detailed
incident reporting could be one possible way of
increasing the information available on system
disruptions and may lead to a better knowledge
of therisksin the railway system. One common
way of presenting criteria for collective risk has
beenintheform of Frequency - Number lines(FN
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lines). But Evans [2003] showed that using FN
criterion lines for judging risks could lead to
inconsistent decisions. It offersthe opportunity of
giving higher weightings to multiple-fatality
accidents than to "smaller”, single-fatality acci-
dents. The calculated level of thedisutility isthen
compared with a threshold value for an
unacceptable level of disutility. Backman con-
cluded that it was not only conceivable but also
probable that we currently have safety rules that
have major socio-economic effects, with theaim
of reducing risksthat are already so low that they
can be classified as negligible.

This brief on the literature indicates the need
for a more comprehensive analysis of Costs and
Benefits even on safety related investmentsto do
that a much better and relevant data base is
required (and accordingly generated) to look at
issuesof safety and derivelessonsfor abetter and
asafer railway system. Till suchtime, it would be
the necessary to, at least, focus on a specific
subsystem(s) that could in betterment of safety
practices. It is within this limited framework a
simple cost benefit analysis can be undertaken to
provide useful directions. This paper provides
some preliminary attempts in a later Section to
undertake this form of limited empirical analysis
relating to specific improvements undertaken/
attempted on Indian Railways with a view to
provide some guidelines on safety related
investmentswhich a ong with basi c provisions of
safety could make the system more safe and
reliable.

2.3 A Concise review of work of High-level
Committees

To review the state of safety on the Indian
Railways, the Ministry of Railways has, from
time to time, appointed Committees headed by



144

eminent persons from outside the Indian Rail-
ways. The Reports of these Committees give us
good insights into the major issues relating to
safety that thelR hasfaced over decadessincethe
sixties and the remedial measures suggested by
them. An initial reading of all these reports
revealed that all of them were set up following
some accident(s) on the railway system which
raised an outcry in Parliament as well amongst
thetravelling public. We now look at the reports
of the different Committees and review them in
some detail sequentially.

a. The Railway Accidents Committee Report,
1963

Among the earliest of the Committees to be
congtituted was the one under the chairmanship
of the distinguished Parliamentarian and Social
worker, Shri Hriday Nath Kunzru, in the early
sixties. The appointment of this committee was
theoutcomeof discussionsin Parliament and then
in the Government on the three serious accidents
that took place within a period of 20 days in
October and November, 1961 at Ghatsila on the
South Eastern Railway Zone, at Mainpuri on the
Northern Railway Zone, and at Kosgi on the
Southern Railway Zone, respectively, resultingin
76 deaths and injuries to 266 persons. These
accidents aroused considerable public concern,
which was expressed in Parliament and was
voiced in the press all over the country. In the
course of the discussions on these accidents in
Parliament, it was suggested that besides the
statutory enquirieswhich arenormally conducted
by the additional Commissioners of Railway
Safety functioning under the Ministry of Trans-
port and Communication at that timeto determine
the cause of each accident, amore detailed and
comprehensive enquiry by an expert Committee
into the issue of accidents on Indian Railways
should be conducted with a view to suggesting
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ways and means for further minimising their
occurrences.  The report, in two parts [GOI,
1963], was submitted to the Ministry of Railways
in December 1962 and in November 1963
respectively.

To understand the nature of accidents, the
Committee defined a train accident on Indian
Railways for its consideration as a mishap to a
train, or a part of it, which may or may not result
in loss of life or limb, or damage to property.
Within the ambit of such a comprehensive defi-
nition, the Committee observed that about 9000
accidents were taking place per year on IR and
went on to further classify train accidents on IR
into the following two categories:

(i) Consequential accidents: those accidents
which normally result in loss of life, limb
or damage to property. In this category,
they included collisions, derailments,
sabotage cases, fires in trains and trains
running into road traffic at Level Cross-
ings.

Indicative accidents: Mishaps generally
not resulting in casualties, but which are
indicative of unsafe acts or unsafe condi-
tions of work or defective railway equip-
ment like averted collisions, trains
bye-passing signals, breach of basic rules,
etc.

(i)

On the basis of this defined framework, the
Committee pointed out that during thefive years
(1957-1962), therewere 74 such seriousaccidents
on Government Railways on which statutory
enquirieswere held by the Railway Inspectorate.
A careful study of these serious accidents
revealed that the human factor involving station
staff, drivers & gatemen was responsible for
lapses|eading to about 73% of serious accidents.
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The Committee emphasised the point that in
the case of running staff, their running duty at a
stretch should not ordinarily exceed ten hoursand
they should be entitled to claim relief after twelve
hoursprovided, they had given atwo -hour notice
to the controller. For the purpose of computing
duty at a stretch, time should be calculated from
theactual departure of thetrain. It wasalso found
that a number of collisions were caused by the
reception of a train on a blocked line or by
dispatch of a train into a blocked section or
incorrect setting of points. Therefore, it was felt
that many accidents could be avoided by pro-
viding Track Circuiting of reception lines at
stations. In short, track circuiting indicates the
actual presence of a train on a line and gives
continuous indication of this fact and makes it
impossible to admit a second train into it until it
is clear throughout its entire length. Track cir-
cuiting was then being widely used in all modern
signaling schemes on busy sections of many
railways systems. In India, its use had been
extremely limited and was confined to afew big
stations. Though the railways had planned to
provide track circuiting at 70 stations during the
Second Plan period but could implement it at nine
stations, i.e., to the extent of 13% only. During
thefirst two years of Third Plan, this programme
had progressed by another 33%. Thefailureof the
Railways to execute, during the noted seven
years, even half of the works programme target
seemed very apparent. It was al so pointed out that
the lack of wooden or concrete sleepers was a
serious obstacle in extending track circuiting on
alarge scale.

Another issue related to Automatic Block
Signaling which were required in order to have
an enhanced standard of safety on those double
line sections where speed and density of traffic
arehighand constantly ontheincrease. Under this
system, the lines are track circuited throughout
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and the signals are operated automatically by the
passage of trains. This signaling, apart from
increasing capacity of lines, establishes greater
harmony between the train and the track by
eliminating station mastersasagentsfor signaling
the trains and thus the element of safety got
considerably enhanced. At that time, it was
observed by the Committee that the automatic
block signaling scheme covered hardly 2% of the
total double line route network on the railways.
Further, it was necessary to ensure power sig-
naling such as Route Relay Interlocking (RRI)
whichiselectrically operated and controlled from
acentral cabin by means of push buttons, at times
mounted on illuminated track diagram, which
normally guaranteed the highest safety factor,
while reducing time of operations, make the
working more efficient, economical while, at
sametime, increasethetrack capacity. Anditwas
necessary tokeepinmindthat track circuiting was
an essential feature of RRI. With speeding up of
trains on trunk routes of the railways to meet
emerging requirements, there also arose a press-
ing need to make sure the engine crew followed
therespectiveindicationsexhibited by thesignals
enroute. And thisprocesswastypically provided
for by Automatic Train Control (ATC) which
consists of an apparatus on the engine and on the
track to function firstly as a location warning,
then, secondly as an audible alarm to the engine
crew and, lastly, as an automatic control on the
train through application of brakes, in case, the
engine crew failed to exercise control. It was as
valuable an aid to the driver as track circuiting
wasfor the station master. Sincerailwaysin most
of the advanced countries had successfully
adopted thissystem, it wasfelt that this should be
used on suburban sections and selected trunk
routes on Indian Railways. Further, over aged
Rolling Stock, both coaching and goods, ought to
receive special attention both in passing through
shopsaswell ason thesick line. For this purpose,
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such stock should be distinctly marked so that the
staff dealing with repairs bestowed additional
attention in their examination and repairs. It was
also emphasised that the period of overhaul of
such over aged stock should be suitably reduced
and their utilisation should be as far as possible
limited to specified aress.

It was pointed out that about 13% of the
derailments on Broad Gauge and Metre Gauge
were caused by Permanent Way Failures. In this
connection, it was recommended that in view of
the regular shortage of wooden, steel & castiron
deepers, IR should go in for an extensive use of
pre-stressed concrete sleepersand the program of
welding of rails should be extended to all sections
on the Indian Railways. Finally, the Committee
suggested the setting up of asuitable organisation
atthevariouslevel sof theRailway administration
to exclusively deal with problems of accidents
and safety and to undertake the tasks enumerated
and assigned to them.

b. The Railways Accidents Inquiry Committee,
1968

The appointment of this Committee was the
outcome of two accidents in the latter half of
March 1968 - one at Yalvigi on the Southern
Railway on 19" March, 1968 and the second at
Bharwari on the Northern Railway on 30th
March, 1968 - involving heavy causalities and
damageto Railway property in quick succession.
The close sequence in which they followed each
other greatly agitated the public mind, press and
the Parliament. In response to such an upsurge,
the then Minister of Railways announced the
setting up of the Railway Accidents Inquiry
Committee in 1968 with Shri. K. N. Wanchoo,
retired Chief Justice of India asits Chairman.

The following were the terms of reference:
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To review the position of accidentson IR
since the appointment of Railway Acci-
dents Committee, 1962 in the light of
recommendations made by it and the
implementation thereof.

To suggest measures for further minimis-
ing accidents.

(if)

Thereport[GOI, 1968], intwovolumes, which
provided adetailed review of accidentsduring the
period 1963 to 1968 and of the implementation
of recommendations of GOI [1963], went on to
make recommendations to further improve upon
the several areas of railways working, improved
signaling system, rail testing, coach maintenance,
duty hours of train crew, etc.

During thefive years, 1963-64 to 1967-68, 79
serious accidents occurred on Indian Railways. It
issignificant that the number of seriousaccidents
duetofailureof driversand station staff decreased
from40to 34 and those caused by defectsintrack,
rolling stock, engines and firesin trains from 11
to 9, thereby registering a reduction of 15% and
18% respectively. Putting these together, the
number of cases in which the responsibility can
be laid on the railway administration or its steff
came down from 52 in the years 1957-1962 to 43
in the years 1963-64 to 1967-68. Though the
number of accidents due to human failure came
down from 40 to 34, it was observed that the
consequences of such accidents in the latter
period were more serious both in the matter of
loss of limb and in the matter of damage to

property.

After the initial review, the Committee
assessedin somedetail thefollow upontheearlier
Committee’ srecommendations and then went on
to state theirs. On staff matters, the railways
remarks on training facilitiesand their utilisation
for the various categories of staff duringtheyears
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1966-67 and 1967-68 in response to the Kunzru
committee’ s recommendations were found to be
too general and vague to be considered for any
reasonable appraisal by the Committee which
observed that in many of the training schools,
many instructors were those who had been
selected on an ad hoc basis, many of them being
rejects from line operations. Some of the
instructors in the school were reported to have
been therefor more than adecade. Such practices
weretermed‘ unhealthy’ and it was suggested that
only persons with outstanding record of work to
their credit on open line should be assigned to
training schools as instructors. Further, it was
observed that in the case of running staff, every
railway zone had instances of trips exceeding
even 20 hours of running duty when the limit
should be 12 hoursin line with Indian Railways
(Amendment) Act 1956, and not 14 hours as
recommended by GOI [1963].

On tracks, the Committee found the progress
of welding of rails commendable while hoping
that the pace of welding of rails would be main-
tained and even further accelerated. On the
introduction of pre stressed concrete sl eepers, the
Committee was unable to appreciate the reasons
givenfor theadministration’ sinability to develop
concrete deepers to suit the railways special
requirements. It emphasised the need to make
special efforts for introducing the pre- stressed
concrete s eeperson an extensive scalein view of
the unfavourable and inadequate supply position
of wooden sleepersand theincreasing demand for
modern signalling. While on track renewals,
thoughthe positionwasfound to becomfortable,
the Committee expressed its disappointment on
therate of progress of track circuiting which had
been dow, while, at the same time, noting
emphatically that progress in terms of introduc-
tion of modern signaling techniques was grossly
inadequate and which felt was essential with
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increasing use of diesel and electric traction and
running of heavier trains at higher speeds. On
issue of the slow progress of introduction of
Automatic Traffic Control, it was observed that
apart of the equipment intheinstallation of ATC
had to be imported. However, given that certain
signaling firmsin Indiawere then keen on setting
up indigenous capacity for manufacture of the
equipment in collaboration with their principals
abroad, once the system gets into operation, the
Committee was of the strong the view that had
the trials and installation of ATC been initiated
earlier, thesefirmswould have becomeinterested
inthis field of manufacture by then.

¢. Accidents Inquiry Committee, 1978

The latter part of the second half of 1977 saw
two seriousrailway accidentsin quick succession,
involving heavy casualties and damage to Rail-
way property. The first was collision between
Howrah-Amristar Deluxe Express and a goods
train at Naini station on Mugal Sarai-Allahabad
Broad Gauge section of Northern Railway on
October 1977 and the second was the derail ment
of Ahmedabad-Delhi Mail between Ajarka and
Bawal stationson Bandikui-Rewari Metre Guage
section of the Western Railway on November 11,
1977. Against this background then Minister of
Railways, Prof. Madhu Dandavate, whilemaking
astatement in RajyaSabhaon December 19, 1977
announced the Government’s decision to con-
gtitute a High-Power Accidents Inquiry Com-
mitteewith Shri. S.M. Sikri, former Chief Justice
of Supreme Court of India, as Chairman to look
carefully into the whole issue of accidents.

Theterms of reference of the Committee were
as under:
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To review the position of accidents on the
Indian Railways since the appointment of
theRailway AccidentsInquiry Committee,
1968 and to review the implementation of
their recommendations; and

To examine the adeguacy of the existing
organisation, equipment and practices for
ensuring safe running of trains on the
Indian Railways, and to suggest measures
for prevention of accidents.

(if)

The Committee submitted its report in 1978
[GOI, 1978]. After a detailed review of serious
accidents and their causes, the Committee began
itswork by looking at theterm *accident’ and the
manner in which the accident statistic should be
compiled on IR. And rightly speaking, law and
order related incidents like murder, theft in the
train were removed from the scope of railway
accidents. Accordingly, accidentswereclassified
under five categories, viz. -

(i) Consequential train accident. These will
include collision, derailments, accidentsat
Level Crossings and fire in trains as the
present. These may have serious reper-
cussionsintermsof casualties and damage
to property.

Miscellaneous accidents: These accidents
include certain types of train accidents not
covered under category (i) above (for
exampleTrain Running over Cattle, where
derailment is not caused) as also yard
shunting/siding accidents.

Breach of Rules (indicative): Theseareat
present termed as Indicative Accidents.
These are serious potential hazards ad
include cases of Trains Passing Signa at
Danger, Breach of Block Rules and
Averted Collisions.

(i)

(iii)
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(iv) "Equipment Failure': These included
cases like engine failure, rail fracture,
signal failure, OHE failure, etc., not
resulting in a mishap.

‘Unusual Incidents' like murder, suicide
within railway premises, thefts, attempted
thefts, etc.

v)

While attempting to understand the extent to
which the recommendations of the earlier Com-
mittee wereimplemented, GOI [1978] took some
of this forward in terms of their own
recommendations relating to different aspects of
railway operations.

It was observed once again that every railway
zone had numerous incidences of trips involving
running staff exceeding 20 hours of duty. They
urged that vigorous steps should be taken to
ensurethat 12 hoursrunning duty isordinarily the
limit. The earlier Committees had envisaged the
use of concrete Seepers as an aternative to
wooden sleepers for track circuiting. There had,
however, been very little progress in the use of
concrete sleepers in track-circuiting. The Com-
mittee found that the number of accidents
atributed to rail breakages has increased
substantially inrecent years. Andrail fractureson
running lines had aso gone up and the delaysin
track renewals would have contributed to this
some measure. They viewed this matter with
graveconcern and strongly recommended that no
efforts should be spared in solving this problem
inall its aspects.

The Committee noted with some concern that
though GOI [1968] had recommended the pro-
vision of Automatic Warning System (AWS) on
lines with speeds of 100 Kmph or over, covering
all trainsincluding goodstrains, and GOI [1963]
had also stated that all signals en route should be
brought under asimilar scheme- ATC (AWS), the
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Railway Board had proposed to provide AWS
only on trunk routes with speeds of 120 Kmph or
above covering only mail and express trains.
Further, only thefirst stop signal was proposed to
be covered under the present scheme. It wasfound
that very little progress hasbeen made even under
such arestricted programme. The poor progress
in the last fifteen years has been due to the
reluctance to import the equipment and to
excessive time that is taken for its indigenous
development and manufacture. The Committee
advised that the Railway Board should take steps
to fulfill at least their diluted commitment of
providing AWS on trunk routes and suburban
sections at the earliest, In doing so, it would no
doubt take full advantage of the avail able sources
of supply in the country and undertake importsif
necessary, so asto complete thisimportant saf ety
measure speedily.

d. High Power Railway Safety Review Commit-
tee, 2001

This Committee headed by Justice H.R.
Khanna, aretired Judge of the Supreme Court of
India as its Chairman was set up in 1998, fol-
lowing a spate of serious train accidents.

Theterms of reference of the Committee were
as under: -

(i) Toreview the position of accidents on the
Indian Railways since the appointment of
theRailway AccidentsInquiry Committee,
1968 and to review the implementation of
the recommendations of all previous
accident Inquiry committees:

To examine the adequacy of the existing
organisation, equipment and practices for
ensuring the safe running of trains on
Indian Railways and to suggest measures
for prevention of accidents.

Implications of financial investment
planning of Railway projectson safety; and

(if)

(iii)
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(iv) To examine safety measures/equip-
ment/technology as adopted by Railways
of some advanced countries which would
have relevance for Indian Railways and
could be adopted for use on Indian Rail-

ways.

The Committee which submitted its report
[GOI, 20014] intwo parts contained atotal of 278
recommendations. Beginning with a statistical
review of accidents in the past ten years, the
Committee went on to spell out its recom-
mendations on various dimensions relating to
safety on the railway system.

During the period 1988-89 to 1997-98, there
had been 5671 consequential train accidents on
the Indian Railways, out of which 368 accidents
fell under the category of "Collisions’. Accidents
in this category constitute 6.5% of the total
consequential train accidents. An analysis of the
causes of collisions revealed that collisions on
account of "driversdisregarding signal or failing
to control train" were a preponderant factor both
ontheBroad Gauge and the Meter Gauge. During
the period under review, thisgroup accounted for
197 callisions or 58.11 per cent on BG and 20
collisionsor 69 per centon MG. Inthetwo gauges
taken together, the percentage of such collisions,
‘i.e., duetothedrivers errorswerearound 59 per
cent. Derailments constituted, by far, the highest
proportion of the total consequential train acci-
dentson Indian Railways, despitethe fact that the
non -reported accidents generally fall under this
category. The percentage of derailments to total
accidents in the 10-year period under review
ranged between a high of 88.27% of the total
accidentsin 1991-92 to alow of 75% in 1997-98.
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After a comprehensive review of the action
taken on implementation of earlier recom-
mendations, it was concluded that much more
needsto be done regarding the recommendations
of al Safety Committees than has been achieved
so far. The slow implementation of the safety
measures was a matter of great concern with
factors such as the tight financial situations,
politically motivated decisions and the genera
lax environment in the country identified for the
dow implementation. The Committee observed
that time and again it was stated that there is
nothing really that the railway men did not know
about safety and that IR had all the answersto the
problems of safety, but the missing element was
the proper implementation and execution of that
knowledge. The most serious deficiency in saf ety
matterswasthat therewereinordinately delaysin
implementation or there may have been insuffi-
cient funds.

It was emphasised once again that if the
Railwayswereto survive asaviable, healthy and
vibrant organisation, it was imperative that
appropriate institutional structures are put in
place to ensure that the individual capabilities of
railway staff are enhanced through proper train-
ing. With increasing sophistication of equipment
that was being inducted into the Railways, it was
crucia that the staff assigned to operate and
maintain such equipment have the necessary
skills. The success of a training programme
depended not only on the aptitude and keenness
of trainees but wasalso largely determined by the
knowledge and teaching skills of thetrainers. As
the most vital element in the entire scheme of
training, the instructors needed to be profes-
sionally competent with adequate field experi-
ence and aflair for teaching. They felt attractive
opportunities should be provided to the staff to
enhancetheir professional skillsduringthecourse
of their service.
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The Committee, after an in-depth study of the
situation, concluded that technology progression
on IR had lately not kept pacewith timewith even
basi cfeaturesthat had been accepted as necessary
acrossrailway systems such astrack circuiting of
stations had made slow progress which with
increasing traffic and greater work pressure
increased the potential for human error. It was
strongly felt that induction of appropriate safety
related technology should be the most crucial
plank in any safety strategy of the Railways asit
could substantially reduce the risks associated
with human error and negligence. Since such
technology was costly, there had to be careful
prioritisation among the essentials required for
safety especialy in the context of the huge
financial resource crunch being faced by IR.
Also, it wasfelt that acquisition of the appropriate
technological systems would not only enhance
safety but will also increase productivity thereby
eventually improving financia viability. These
included adoption of effective Train Radio
Communication, Train Protection and Warning
System (TPWS), Track Circuiting of Stations,
etc. Further, given that one of the most vita
elements to be factored into any safety strategy
of theistheloco driver, it was important for the
health and safety of the system that this category
of staff be provided with the very best in terms of
emoluments, training, working conditions, etc. It
was very obvious to the Committee that the
railway management had so far done very little
besides attending to the monetary emolument’s
aspect of the drivers. The committee strongly
recommended to the Central Government to
provide aone- time grant to the railways to wipe
out the huge arrears in assets renewal observed
then within a timeframe of the next six years.
Finally, the committee following the recom-
mendation of GOI [1963] reiterated the need to
set up a Safety Organisation within the Railways
whose personnel should be drawn from amongst
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officers of the five departments directly asso-
ciated with train operations namely Traffic, Civil
Engg., Mechanica Engg, Signal and
Telecommunication Engg. and Electrical Engg
and not just from the traffic department, as was
the practice then. Thiswould indeed constitute a
truly multi-disciplinary team to handle safety
issues on the railways which are genuinely mul-
tidimensional in nature.

e. High Level Safety Review Committee (Kakod-
kar Committee) [ 2012a]

A serious rail accident on 10/7/2011, near
Fatehpur in UP involving derailment of Kaka
Mail, resulting in the death of 71 persons set the
stage for the appointment of yet another safety
review committee on IR headed by the eminent
nuclear scientist and former Chairman, Atomic
Energy Commission, Dr. Anil Kakodkar, in
September 2011.

Theterms of reference of the Committee were

far more detailed and specific and were asunder:

(i) Whereas safety is an ongoing multi-
disciplinary exercise well entrenched into
railway working that is subject to
independent verification, the Committee
was asked to suggest ways and means for
reinforcing the mechanism for improve-
ments that are timely, enduring, cost
effective and aimed afurther enhancement
of safety margins wherever warranted.
Based upon trends of accidents and their
conseguenceswitnessed in the recent past,
the committee was expected to lay down a
road map for improving safety in respect
of the following:
a. Signalling systems
b. Rolling stock (of all types)
c. Fixed Structures (Tracks, bridges and

OHE)

(i)
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d. Human Resource development with
emphasis on training, education and
research

e. Need for a third party audit, organisa-
tional and structural changes in RDSO
and in any other department,
improvement in proceduresand systems

f. Any other item/modification which the
group company may desire to identify.

The Committee submitted its report in Feb-
ruary 2012[GOlI, 2012g]. Itwent into all technical
andtechnol ogy rel ated aspectsin connectionwith
safe running of train servicesin the country. The
initial observation made it clear that the present
environment on IR revealed agrim picture on the
poor safety adequate performance, largely dueto
poor infrastructure and resources, and lack of
empowerment at different functional levelsof the
railway administration, though it was observed
that thedata of consequential train accidentsover
the years had been showing a declining trend
despite the phenomena growth of traffic.
According to the Committee, the safety of traffic
on IR remained a matter of serious concern.

While the Committee undertook a fairly
comprehensive review of the recommendations
of the earlier Committees and their implementa-
tion, the focus turned out to be issues that were
critical for the purpose of implementation which
had beenlackinginasignificant way. It wasmade
very clear in the report that the IR suffers from
what is familiarly known asthe ‘implementation
bug’. Inother words, it was again emphasi sed that
the severe lack of implementation of accepted
recommendations of the previous safety Com-
mittees was a major issue, with the most serious
deficiency in safety matters being the inordinate
delaysinimplementation and /or insufficiency of
funds to implement measures.
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Tobeginwith, amajorissuethat wasidentified
related to data on accidents which was found to
beinadequate to hel p take decisions on theissues
more comprehensively. For example, details of
asset failure which could possibly translate into
train accidents and which were collected by the
Committee indicated very high absolute figures
(though it was observed that there had been some
improvement over theyears). It wasapparent that
this data reflected only a fraction of the actual
position on the field as was understood during
discussions that the Committee has during its
interactionat thefieldlevel. Therecommendation
inthiscontext pointed to anurgent needfor setting
of an Information Technology (IT) based system
which could helpin collection and collation of all
train accidents- whether consequential or of little
significance, near misses, safety related asset
failures, etc.,, in order that a correct picture
emerges and was available at the highest level to
enable proper decision making.

Renewal of over-aged assets is of paramount
importance for safety of Railway infrastructure.
Most important isto have realistic estimation of
the assets requiring replacements for making
necessary provision of funds under Depreciation
Reserve Fund (DRF). The Committee noted that
there was no system on Indian Railways to
undertake any realistic estimation relating
renewal of assetsto be programmed on ayear to
year basisbased ontheavailability of funds under
DRF. Looking at thefund position of DRF, it was
seen that appropriations to DRF has been con-
strained specialy during 2009-2010 and the
closing balance had been more or less‘ nil” during
2009-10, 2010-11 and 2011-12 (BE). The posi-
tion was not any different in the case of the
Development Fund.
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During one of theinteractions, the Committee
wasinformedthat thenet social serviceobligation
borne by Indian Railways was quite substantial.
Indian Railways incurred losses every year by
performing avariety of un-remunerative services
especially passenger services. These losses were
incurred dueto low ordinary classfare, suburban
and non-sub-urban season fare, avariety of con-
cessions granted on passenger tickets, transpor-
tation of certain commodities below cost and
working of un-economic branch lines imposing
burden on Indian Railway finances. A gap thus
results between the revenue income generated
through these services and their running cost. Net
social service obligation borne by Indian Rail-
waysin 2009-10 was assessed at about Rs. 15000
crores which was more than 17 % of the total
revenue earnings and 18 % of the total expendi-
ture.

While commenting on the then existing Saf ety
Architecture on IR, based on their analysis of the
existing safety related operational practices and
procedures, the Committeemade astrong casefor
immediate steps to bolster the safety orientation
of Indian Railways along with inculcation of a
culture of zero tolerance of accidents. Accord-
ingly, they strongly recommended the setting up
of a statutory Railway Safety Authority which
could act as an independent Authority under the
Government and would responsiblefor all aspects
pertaining to safety regulation and enforcement
while the prime responsibility for safety would
continue to be that of the Railway Board. It was
suggested that the I nstitution of Commissioner of
Railway Safety should be merged with this
Authority. Also, a new post of Member (Safety
and Research) in Railway Board ought to be
created to provide the link between the Railway
Board, the Railway Safety Authority and the
Railway Research and Development Council, a
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new organisation recommended by the Com-
mitteeto be created. It was further recommended
that a review of implementation of
recommendationsof earlier safety committeesby
the above proposed statutory outfit of Railway
Safety Authority be undertaken.

Though earlier Committees had made several
useful recommendations, they had not gone into
the issue of the funding requirements (except
perhaps for the Khanna Committee which had
recommended the setting up of a Railway Safety
Fund). However, the Kakodkar Committee not
only made an attempt to have more precise
estimateof therequirement of fundstoimplement
their recommendationsover aperiod of fiveyears
but also outlined the methodology for raising of
suchfunds. According to their estimates, thetotal
investment requirement would be of the order of
Rs. 1,03,110 crores, in addition to the capacity
enhancement works that would be required to
decongest existing networks and facilitate corri-
dor maintenance blocks. For financing the above,
the Committee suggested the creation of
non-fungible, non-lapsable safety fund generated
with a safety cess of Rs. 5000 crores per annum.
In addition to this, there would have to be
matching grants from the Central Government,
deferring of dividend liability, a road cess, etc.,
all totaling to Rs. 20000 crores per annum.

In addition to the reports reviewed above, two
other expert groups, one GOI [2011] and theother
GOI [2014] alsohad someimportant observations
on issues related to railway safety. But areading
of these reveal that these emphasised the imple-
mentation of recommendations of the earlier
Committees along with some specific issues
related to the greater use of information tech-
nology for help in better operational practices as
well as in the role of better data for quicker and
appropriate action. We now turn to Section 3 to
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find out to what extent implementation of these
recommendations were out carried out and the
implications thereof.

SECTION 3
IMPLEMENTATION OF POLICY
RECOMMENDATIONS ON SAFETY

The Expert Group on Railways (Chairman:
Rakesh Mohan) had very succinctly observed in
its report [GOI, 2001b] that the Indian Railways
could be considered to be one of the most studied
organisations on the planet. It was, thus, well
recognised that the railways had al the answers
to the problems of safety but thereal issuewasin
their implementation.  Due to technological
obsolescence and consequent up gradation, as
also continuous changes in traffic requirement
conditions, safety issues themselves undergo
several changes. Y et, from our review of reports
of the various safety Committees, it is observed
that a number of relevant issues remained
unsolved over many decades. We now make an
attempt to review the implementation of the
recommendations of the successive Committees
in order to understand the extent to which safety
issues have been resolved from time to time and
also to provide a perspective on the implications
of the inadequacy of implementation measures.

3.1 Inadequate Provisioning for the
Depreciation Reserve Fund (DRF)
for Renewal and Replacement of
Over-Aged Assets:

Onepersistent observation of all thehigh-level
safety Committees appointed on IR has been the
emphasison proper and adequate provisioning of
fundsto DRF the appropriation to thisfund being
met out of therevenuesearned by IR so astotake
care of renewa and replacement of over aged
assets. It was pointed out that renewal of over-
aged assets was of paramount importance for
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safety of railway infrastructure and thereby
movement of passengersand freight. At the same
time, it was pertinently noted there wasno proper
system on Indian Railways for any realistic esti-
mation of depreciation requirements. The pro-
grammefor renewal of assetshad beenandiseven
now being continually programmed on a
year-to-year basis based on the provision and
appropriation and, thus, the availability of funds
under DRF.

It isinteresting to note what GOI [20018] had
observedinthisregard that acrucial aspect of the
functioning of the railways that should have
determined thethinking onrailway safety wasthe
genera state of disrepair of the essential infra-
structure and assets of the railways. A funda
mental dictum of safety is thorough and timely
maintenance and renewa of key railway
equipment and infrastructure The railways were
saddled with a huge inventory of over aged and
decaying assets { (recall Table 3 which listed the
arrears of asset renewals (overaged assets), ason
1st April, 1999, of track, rolling stock and sig-
naling gear trans ated into money termsamounted
to a staggering Rs. 15,054 cores at the then
prevailing costs as pointed out by GOI [20014]},
a problem that had become amost intractable
when linked with the unhealthy state of railway
finances. Also, a matter of great concern was the
dwindling allocations to Depreciation Reserve
Fund (DRF) over theyears, which had contributed
largely to the then unhappy state of railway
infrastructure and assets. Non-availability and
provision of sufficient funds in Depreciation
Reserve Fund to replace the over aged assets was
indicative of weak financia health of Indian
Railways. The huge backlog of renewa and
replacement of over aged assets in the railway
system needed to be addressed for safe running
of trains as often pointed out by the reports of the
CAG (2016-17).
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In 2017-18, as against the budgeted amount of
Rs. 5000 crores, only Rs. 1540 cores were
appropriated tothe DRF of which Rs. 1100 crores
were transferred to the Rashtriya Rail Sanraksha
Kosh (RRSK) for undertaking critical safety
works. comparedtothe‘ throw forward’ for works
to be done under DRF but in Revised Estimate
2017-18, the entire amount of Rs. 5000 crore
contribution to RRSK has been advanced from
DRF. The total outlay for capita expenditure
from RRSK for the year 2018-19 was Rs. 20,000
crore. In 2018-19, appropriation to the DRF was
Rs 500 crore, 90% lower than the revised esti-
mates of 2017-18 (Rs 5,000 crore). Provisioning
Rs 500 crore towards depreciation is truly an
extremely small amount (almost nothing) con-
sidering the scale of infrastructure managed by
thelndian Railways, agood part of which needed
to be replaced.

The Standing Committee on Railways [Lok
Sabha Secretariat, 2018] had observed that
appropriation to the DRF isobtained asaresidual
after payment of the dividend and appropriation
to the Pension Fund, instead of the actual
requirement for the replacement of assets. It
noted that transferring funds from DRF to the
RRSK does not alow for replacement and repair
of depreciating assets. Inother words, it provides
only for (maybe) new safety provisions and
commented that this showed alack of vision and
poor way of utilising and appropriating valuable
resources. Thefundsfrom DRF should have been
utilized for replacement of assets, tracks etc.
Transferring the funds, by not allowing replace-
ment repair etc. of assetsto RRSK funds and not
utilizing it for safety purposes explains the lack
of vison and shoddy way of utilizing and
appropriating the valuable resources.
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In their 17th Report, the Standing Committee
on Railways [Lok Sabha Secretariat, 2017] had
expressedtheir apprehensionsabout thefinancing
of RRSK and had recommended dedicated
financing for it. The Committee recommended to
the Ministry to ensurethe non-fungiblefinancing
to RRSK and stressed upontheMinistry to ensure
prudent deployment of the fund strictly on the
works it has been assigned with regular scrutiny
of the progress. The Committee feel that RRSK
was created with avisionto have asinglehead in
order to cater all safety related needs of the
Railways by dissolving various safety related
fundsandif the Ministry isnot been ableto utilize
the funds judiciously and fully from RRSK, the
sole purpose of having a dedicated fund becomes
futile. Here, it isto be noted that expenditure out
of RRSK by the end of January 2018 was only
Rs. 10709 crores, which was just about 50% of
the alocation. The Committee further recom-
mendedthat at thetimewhenthereistepid growth
in Net Revenue of Railwaysand alot of funds are
needed for capital asset creation, funding to and
expenditure from RRSK for safety purposes
should be ensured at highest level in order to
accord paramountcy to the safety.

The CAG Report on Railways (2017-18) had
also noted that the appropriation to the DRF was
very insignificant compared to the ‘throw for-
ward’ for works to be done under DRF. The
‘throw forward’ value of assets to be replaced
from DRF (up to 2017-18) was estimated at
1,01,194 crore. This mainly included 32,975
crore on rolling stock, 61,551 crore on track
renewals, 1,288 crore on bridge works, 1,758
crore on signaling and telecommunication works
and 659 croreon machinery and plant. Thus, there
was a huge backlog of renewal and replacement
of over aged assets, which needs to be replaced
timely, for safe running of trains.
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3.2 Reordering of Priorities not Undertaken

Whilethe aspect of renewal of overaged assets
which directly affected safety, suffered on
account of inadequate financial alocations, it is
well known that the railways have been frittering
away scarceresourceson massive, but unessential
and financially unremunerative projects. In a
situation of inadequate financial resources, it has
always been emphasized that the prime focus of
Railways should be on consolidation and up
gradation of theessential infrastructureand assets
rather than on populist but financially ruinous
projects. Reorientation of priorities was the need
of the hour in the interests of the safety of the
travelling public. There was no doubt on the
thinking that rehabilitation of the existing system
must get overriding priority - even priority over
viable projects. Only then could safety be
ensured.

At the same time, it is useful to note the
persistent claim of successive railway adminis-
tration, when discussing their achievements,
regarding the spectacular increase in the tonnage
of traffic lifted and passengers carried without
commensurategrowthintheinfrastructure. It was
true that this productivity has been achieved in
large measure through sheer hard work, techno-
logical and operating innovations for which the
railways had good reason to be proud of and be
satisfied. "But without commensurate emphasis
in terms of investment and managerial focus on
coreareas, invariably associated with safety, such
as maintenance and replacement of worn out
assets, human resource development and mod-
ernization and undue emphasis on operational
performance essentially freight loading and
movement, at any cost, has encouraged adoption
of an approach which has resulted in conditions
less safe than desirable” GOI [2001a, p. 12].
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Though previous safety Committees had also
made strong recommendations regarding wiping
out of arrears of replacement of over aged assets
on IR inview of their implications for safety, yet
it has remained one of the most persistent and
sticky issues related to safety on IR which is yet
tobeaddressed effectively eventoday. According
to GOI [2015], recent as as 01.07.2014, 5300 km
track length was due for renewal. However, due
to financial constraints, the progress in track
renewals has constantly coming down over the
last six years. As on 1st April 2014, 11,563
unmanned Level Crossings were still required to
be eliminated. It was estimated then that the IR
needed Rs 39,001 crore to complete al the
ongoing works of constructing Road Over
Bridges, L ow Height Subwaysand elimination of
all the remaining unmanned Level Crossings. It
has been claimed by the IR that initiatives have
been undertaken to streamline clearances and
procedures to expedite the works which were
being funded almost entirely out of the proceeds
of the share of IR from the collections of the
Diesel Cessauthorised by the Central Road Fund
Act. IR got only 12.5% of the total amount
annually credited to the Fund, whereas Roads got
50% of the share, the balance being shared by the
States. It was, therefore, alimited amount.

3.3 Absence of Seriousnessin Implementation
of Recommendations

The most severe criticism of the railway
administration in terms of its implementation
record has come from GOI [20014], which found
the IR’s track record of implementation of rec-
ommendations of various safety committees as
very unsatisfactory. It was observed that in its
pursuit of showing improvement in the imple-
mentation process, recommendations were
treated asimplemented purely onthegroundsthat
necessary instructions had been issued by the
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Railway Ministry of Zona Ralways. For
instance, the GOI [1978] had enjoined upon the
railways the need to improve the overall condi-
tionsinthe running rooms. Thisrecommendation
was treated as implemented as ‘necessary
instructions had been issued to Zonal Railway.’
Similarly, issue of instructions was given as
evidence of implementation of recommendations
such as: the need to address shortage of staff in
Safety categories; provision of proper equipment
and training to gateman; the importance of
ensuringthat wagonswith ‘reject able’ defectsare
not turned out of shops; curb on the practice of
examining goods loads on the sorting lines,
Divisional Safety Officersto be relieved of mis-
cellaneous functions; safety counselors to be
given appropriate training in counseling
techniques, etc.

Some recommendations were treasted as
implemented with the commissioning of trials,
even when it was apparent that actual imple-
mentation wasstill many yearsdowntheroad. An
example of the same was the railway’ s response
to GOI [1978] recommendation urging the rail-
ways to ensure that no locomotive, which isto
work a train, leaves the shed or yard without
speedometer/speed recorder in working order.
This recommendation, which has remained only
partially implemented, was treated as implem-
ented ‘in view of the policy decision of the Board
to fit all new main line locos with Hasler speed
recorder’. GOl [1978] recommendations
regarding electric lighting of semaphore signals,
communication between Driver, Guard and SM
were aso disposed of in a similar manner. In
similar vein, the recommendation that develop-
ment and manufacture of thick-web switches
should be undertaken, on a priority basis, was
treated asimplemented on thebasisof trialsbeing
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conducted in 1986. Even to this day [2016], the
adoption of thick web switches on regular basis
on IR seemsto be some years away.

But what was most reprehensible was that
some recommendations were treated as
implemented even when there was no attempt at
implementation at all, in any possible sense.
Among the recommendations that fall in this
category is the recommendation of GOI [1978]
that the railways should make the AWS system
operative. This recommendation was shown as
‘implemented being long-term process’, though
almost four decades after this issue was first
raised, AWS was installed only on the suburban
systems of Central & Western Railways. Here
too, the AWS system only covers the EMU
services but not the other services, not even
Mail/Express trains. On a similar note, GOI
[1978] recommendation that BOX wagons
should not be loaded beyond their carrying
capacity had been treated as implemented,
although there are instructions to the effect that
BOX wagons can beloaded up to 2 tonnes above
their carrying capacity. Now, however, carrying
capacity of these wagons have further been
enhanced by 8 tonnes, effectively increasing the
designed axle load by 2 tonnes each, since 2006,
as a policy measure, with suitable precautionary
measures for rolling stock, track, bridges, loco-
motives, operational practices, etc. The situation
isstill evolving asall the precautionary measures
prescribed are yet to be put in place fully again
causingthe alarm, astheincrease of axleload has
already been allowed.

3.4 Persistence of Crucial Inadequacieson the
Safety front such as:

a. Continued Over Dependence of IR on Human
Judgment of Loco Crew
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GOI [1963] had first suggested that automatic
train control systems(ATC) should beintroduced
on some suburban sections and some selected
trunk routes. The need was emphasized for the
Railways to undertake research for adapting the
ATC in use in advanced Railway Systems to
Indian conditions. Asan additional safety feature,
it suggested the introduction of cab-signaling to
be tried on an experimental basis. The non-
adoption of ATC drew severe criticism from GOI
[1978] which opined that ATC isonly second, if
even second, inimportancetotrack circuiting and
observed that if the trial and installation of ATC
been initiated earlier, certain signaling firms in
Indiawould have become interested in this field
of manufacture already. The Committee made a
specific and strong recommendation that on
sections with provision for speeds of 100 Kmph
or over, ATC should be provided. This was
important as a prevention measure.

Auxiliary Warning System (AWS) or its
advanced versions known as Train Protection &
Warning System (TPWS) and Automatic Train
Protection (ATP) is a system of providing
advanced notification of upcoming signal aspects
totheLoco Pilot or Loco Driver or Motorman, as
the case may be, viaadisplay panel inthedriving
cab of the Loco or EMU. The advanced notifi-
cation is done through track side equipment
including electro magnets that trigger relays in
the passing Loco/EMU cabs. If a train
approaches a stop signal at danger, at too high a
speed, application of brakewill beinitiated by the
system automatically, to control the speed so as
to enable it to stop in time. TPWS has certain
features which allow it to provide an additional
level of safety over the AWS, but it has certain
limitations vis-a-vis afull ATP system.
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But the poor progress in the installation of
AWS came in for criticism from GOI [1978]
which attributed to it to the reluctance to import
the equipment and to the excessive time taken for
its indigenous development and manufacture.
Theclarion call to the Railway Board wasto take
steps to fulfill at least their diluted commitment
of providing AWS on trunk routes and suburban
sectionsat theearliest. Therailwaysacceptedthis
recommendation without any reservations, and
on the basis of work in progress on Howrah-
Burdwan section of Eastern Railway and
Churchgate-Virar section of Western Railway,
therecommendation wastreated asimplemented.

The railways response to all these recom-
mendations could be termed positive in terms of
the stand that besides the Howrah-Burdwan and
Mughal sarai-Gaya sections of Eastern Railways,
provision of AWS has been sanctioned for sub-
urban sections of Central and Western Railways
also. It wasfurther stated that for providing AWS
equipment, priority would be given to suburban
sections and trunk routes on which trains run at
speeds of 120 Kmph and more, with AWS being
provided on locomotives of Mail/Express trains
and EMUs.

Almost four decades after thisissue was first
raised, AWS was installed only on the suburban
systems of Central & Western Railways. Here
too, the AWS system only covers the EMU
services but not the other services, not even
Mail/Express trains.

Another type of in-cab signaling system
known as Train Protection and Warning System
(TPWS) was deployed and put on trial on the
Chennai sub-urban sections in 2009, and also for
about 160 Kms. of Delhi-Agra section and then
adopted. TPWS is based on European Train
Control System (ETCS) Leve 1. In this system,
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driver gets audiovisual indication of the signal
aspect and in case he fails to acknowledge yel-
low/red signalswithin astipulated period, brakes
are applied automatically. In addition to this,
on-board controllerscan computethepermissible
train speed (based on braking distance and dis-
tanceto the signal) and apply brakesif this speed
is exceeded. Even though TPWS provides the
safety infixed block mode, itsprotectionintegrity
rating is very high since the signaling loop is
mostly in a hardwired mode. However, this sys-
tem, based on proven European design, was
reportedly not working well under IR conditions.
Motormen, especially operating on the Chennai
suburban system reported false braking and sys-
tem problems.

After a serious accident at Gaisal in August
1999, Konkan Railway Corporation Limited
demonstrated a proto type of an indigenous
Anti-Collision Device (ACD) with the intent to
prevent train collisions by actuation of automatic
application of train brakes in collision like situ-
ations. ACD is a GPS (Global Positioning Sys-
tem) based deviceto prevent train collisions. The
system comprises of on-board devicedesigned to
determine the location of train through GPS and
communicate this information through radio
communication in 3 km zone with other trains.
The on-board ACD equipment actuate train
brakes in case a collision like situation is
encountered.

The introduction of Automatic Collision
Device (ACD), asone of the main features of the
Corporate Safety Plan of Indian Railways
(2003-13) [GOlI, 2003b] wasslated to bring down
collisions to ‘zero’. ACD, designed and man-
ufactured by Konkan Railway Corporation
Limited (KRCL) through outsourcing with
functional inputs from IR, began to be deployed
on KRCL and NF Railway on about 1800 route
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kilometres. During trials, mostly on Diesel loco
routes, itsfunctioning was periodically reviewed
by North Frontier Railway, Research Develop-
ment and Scientific Organisation of the IR and
Railway Board. Railway officias, in its review,
reported some uncertainties on its intended
operation which were then rectified by KRCL.
Version Il of ACD for multiple line electrified
sections were then put on trial on Southern
Railway with the discrepancies observed and
addressed by KRCL. ACD projects were then
extended some of the other zonal railways.

IR experimented with technical solutions,
such as Anti-Collision Device (ACD) since 2000
and Train Protection & Warning System (TPWYS)
since 2009 without reaching final conclusions on
their large-scale adoption. In the absence of the
same, human over-dependence on train running
is leading to collisions and increased Signal
Passing as Danger (SPAD) cases on IR. GOI
[20124] observed that this situation presented a
bleak picture of implementation strategy of crit-
ical safety itemson IR, and IR hasto consider a
paradigm shift in implementation strategy for
deploying modern and effective signaling sys-
tems to ensure proper customization and tropi-
calisation of the same to suit Indian conditions.

Asmay be seen above even after some decades
of trials and experiments with various anti-
collision and train protection measures, IR came
nowhere close to finalization of asuitable device
toreduce over dependence of human judgment of
the loco crew to prevent collisions and SPADs.
Poor functioning of TPWS, which was based on
proven European technology, a so indicated lack
of its tropicalisation and customization to Indian
conditions. "IR may like to consider a paradigm
shift in implementation strategy for deploying
modern and effective signaling systems' [GOl,
20013, p. 40]. This Committee recommended
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adoption of state of the art signaling and protec-
tion system - at least equivalent to the function-
ality of ETCS Leve 2, throughout IR, starting
with the busy routes (19000 Kms) immediately.
Diverse and redundant means of satellite-based
train position sensing (asused in ACD) should be
incorporated and merged in ATP functions.

b. Failure on Track Renewals

The basic infrastructure for a railway line is
the track. Its components, viz., rails, sleepers,
fastenings which hold rails and sleeper together,
ballagt, etc., suffer wear, tear, fatigue in service
and are, therefore, required to be renewed/re-
placed to avoid service failures which may cause
accidents and affect safety. Each of these
components has a stipulated life laid down in the
codes and manuals on IR but very seldom
renewals/replacements get done in time most
often due to resource constraints. Renewal of
track on a fast track basis has been a major
recommendation of al the safety/accident Com-
mittees on IR as well as other Parliamentary
Committees.

GOI [1963] noted that the Estimates Com-
mittee of Parliament had observed that they are
definitely of the opinion that topmost priority
should be given to wipe out arrears of track
renewals. Endorsing this view, GOI [1963] felt
that non-fulfillment of the track renewal targets
on certain railway zones was responsible for a
large number of derailments dueto track defects.
Apart from their implications on safety, track
renewals would al so decrease the length of track
under speed restriction on the railways, thereby
enabling faster movement.
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The raillways responded positively to this
recommendation by making effortsto reduce the
arrears in track renewals, a fact that was noted
with appreciation by the GOI [1968] which
commended the progress made on track renewals
and expressed the hope that the pace of renewals
would be maintained. But according to GOI
[1978] not only were such hopes belied but the
position had deteriorated considerably and itsill
effects becoming more apparent from the rising
incidence of rail breakages and imposition of
speed restrictions on increasing length of rail
sections. Therewasseriousconcernthat theactual
allocation of funds for track renewals was much
less than the requirement, and emphasized the
need to provide the full requirement so that the
arrears are wiped out early. On account of the
inadequate outlays, the backlog of primary
renewal swhichwasabout 2400 Kmsin 1974, had
increased to about 6000 Kms in 1978. The
emphasis was that the requirement of funds for
track renewal s should be viewed by Government
as an essential input for safety and should get
commensurate priority. In what can be termed a
very casua remark, the Ministry of Railways
maintained that every possible effort was being
made to allot maximum possible funds for track
renewals and hence treated asimplemented (our
italics).

Thefearsexpressed that unlesslarger financial
allocations for track renewals are made, the
backlog would get totally out of hand, became a
grimreality. Wehaveaready referredto the huge
arrearsintrack renewal of morethan 12,000 Kms.
(in 1999) and which excluded loop linesand yard
lines which grew since then. But under the pro-
visions made from the SRSF over a period of 7
years, the backlog of arrears in terms of track
renewals were wiped out. This was commend-
able. But since then, with very little to provide
from the DRF, it became very clear that the
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railways have not been in any position to bridge
the gap from its own financial resources. Com-
mittees set up later have been emphatic in saying
that that the Central Government would need to
continue to lend a helping hand and that too in a
significant way.

c. Virtual absence of Corridor Maintenance
Blocks for Track/ Sgnaling Gears/ OHE

The growth of passenger and goods traffic on
IR has been over 4 times and 6 timesrespectively
in over 4 decades since Independence up to
mid-1990s, without commensurate increase in
route Kms. and track Kms. This increase in the
productivity in the asset has put considerable
pressure on the line capacity utilization of the
sections, particularly on ‘Golden Quadrilateral’
Routes where bulk of the traffic is moving. In
many sections, line capacity utilization is over
150 %.

GOl [20124] observed that during their dis-
cussionwith all concerned in Zonal Railwaysthe
need for corridor maintenance block was strongly
felt as it was very difficult to carry out planned
and systematic maintenance on trunk route since
very littletimewasavailabledueto excesstraffic.
They felt that IR was clearly violating the pre-
scribed normsin thisregard eventually leading to
unsafe working. Preventive maintenance norms,
in addition to emergency and breakdown main-
tenance needed to be taken into account and
accordingly corridor planning should be such that
adequate time in a day is reserved for planned
periodic maintenance.

This situation has been prevailing for along
timewithout being redressed, and has been going
from bad to worse, with regular introduction of
new express trains without commensurate
increase in the line capacity.
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d. Shortfallsin Track Circuiting

Track circuits are provided at railway stations
normally by creating electrical circuitsusing DC
or AC current and involving rails of thetrack and
therolling stock standing on the same. When no
train is present, the relay is energized by the
current flowing from the power source through
therails. Whenthetrainispresent, its axlesshort
the rails together, the current to the track relay
coil dropsand itis de-energized. Track Circuits
through the relay contacts, therefore, report
whether or not the track is occupied. They help
in detection of the rolling stock occupying dif-
ferent lines at the station and accordingly allow
or not allow taking off the signals of the station.
They, therefore, prevent collision of trains and
other unsafe signaling actions at the station.

It is, therefore, well recognized that, track
circuiting is an important requirement in every
station as this device would almost completely
eliminate collisions due to a second train being
received on an occupied line. Equally important
is the provision of the route relay interlocking
which should be considered as an essential pro-
vision in large stations and yards. Once again, it
has been noted that in the face of such
recommendations, therailway administration has
typically responded with a general statement of
intent that track circuiting would be provided to
the maximum extent possible and that zonal
railways would be directed to follow these rec-
ommendation regarding route relay interlocking
in view while making proposals for signaling
works. To the observation of GOI [1968]
expressing doubts on whether the Railways were
addressing themselves to the task of providing
track-circuiting with the necessary sense of
urgency, the Railway Board responded that a
target of track circuiting 200 stations every year
had been fixed. But it was well known that the
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actual execution fell far short of this target.
Though GOI [1978], the Railway Reforms
Committee GOI [1983] and the Parliament’s
Standing Committee on Railways GOI [1996]
also strongly emphasized the need for track cir-
cuiting between block section limits on all trunk
routes and main lines, the reality was that the
execution of track circuiting work was slow,
though after the Ferozabad rail accidentin August
1995involvingcollisionof Kalindi & Purushotam
Express, resulting in 358 deathsdueto fault in the
signaling system and lapses of the station staff,
there was been good progress.

e. Non-replacement of Over-aged Sgnaling
Gears

Signaling systems at stations whether they are
mechanical, electro-mechanical, electrical, elec-
tronic or digital, have their own service life and
they need to be replaced after completing the
same. However, there have alwaysbeen backlogs
in their replacements. Excessive delays in
replacement may lead to their malfunctioning and
thus jeopardizing the safety of train operation
through the station.

It is widely recognized that that there is need
to overhaul and provide replacement of lever
frames and worn out signaling gear from timeto
time as per prescribed schedules in the absence
of which signaling failures could continue to
increase considerably thereby reducing thefactor
of safety in rail operation. Following recom-
mendations of GOI [1962] and GOI [1968], in
July 1969, the Railway Board advised the Zonal
Railways that whenever signaling equipment
needed replacement on age-cum-condition basis,
replacement should be carried out early so that
safety was not compromised. However, not-
withstandingthe guidelinesissued by the Railway
Board, therewasfurther increasein the arrears of
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signaling gear due replacement, which prompted
GOI [1978] to point out adistinct deteriorationin
thesituation. Onceagainin avery casua manner,
the Railways considering the fact that imple-
mentation was also of a continuous nature,
advised the zonal railways accordingly and
treated this recommendation as being implem-
ented. But from theinformation furnished to GOI
(2001a) by the Ministry of Railways, there were
1560 stations where signaling gear replacement
was overdue. When one considers the fact that
Railways were not able to ensure replacement of
signaling gear despite warnings from earlier
High-powered Committees, the existing status of
signaling gear overdue replacement has been
viewed as a matter of grave concern by Com-
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mittees set up in the last decade.

f. Train Actuated Device/Automatic Lifting Bar-
riers

Level crossing gates, particularly unmanned
gates on IR are involved in a large number of
accidents. These accidents haveinvolved alarge
number of casualties also. To control the same,
it was proposed that Audio Visua Warning
Devices and/or Automatic Lifting Barriers be
provided at the gates and which should be actu-
ated by the oncoming trainswhilethetrainisstill
some distance away to ensure the safety of road
users moving across the level crossings.

Figurel
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Going by the methods of provision of Level
Crossing Gate Protection that were in use in
Europe and America, it was always felt that the
Indian Railways should make determined efforts
toinstall fail-safeautomatic barrierstosuit Indian
conditions, which would close automatically
when atrain is at apre-determined distance from
level crossing gate. Thiswasto be reinforced by
the provision of bells and flasher signals at the
gatesand theadoption of Train Actuated Warning
Devices(TAWD). The provision of TAWD was
recommended in thefirst stage at all manned LCs
in mid-sections. Neither of these two recom-
mendations was accepted by the Ministry of
Railwaysinitially ontheground that thesedevices
were unworkable under Indian conditions. There
was then a change in the Railways' thinking on
the TAWD, quite obviously because of the
increase in number of level crossing accidents,
particularly at unmanned gates. TAWD with
audio-visual indicationwassanctioned at 10level
crossing gates each on Eastern and Western
Railways on trial basis. During the trial, it was
found that the equipment coul d not be maintai ned
in working condition at isolated locations of
unmanned L C gatesand thetrialswerenot carried
out further. The Railway Board, however, in
February 2012, decided to provide the same at
manned L C gatesin a phased manner. However,
therewas no timeframe for overall completion of
the work. Figure given below gives the number
of Unmanned Level Crossings (ULMCs) elimi-
nated during the past decade.

Accordingto GOl ARA [2019] ason 1st April,
2019, of atotal of 22,388 level crossings, 21340
(95%) are manned while the rest 5% are till
unmanned. The document also stated that IR has
decided to eliminate level crossings by 2020
considering the safety of train passengers and
road users.
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0. Inadequateattemptson Proper Running Rooms

Recognizing the critical role of the driver in
ensuring safety, GOI [1963] had stressed the
importance of setting up suitable running rooms
and "early completion of standard facilitiesin all
of them. This recommendation was treated as
implemented on the grounds that the railways
have generally provided essentia facilities. The
railway administration avoided commenting
upon provision of "standard" facilities in the
running rooms.

GOl [1968] was aso of the view that much
needed to be done to make the running rooms
adequately comfortable, the committee felt that
the prescribed yardsticks for provision of ame-
nitiesin running rooms should berigidly applied
in order to ensure that adequate facilities are
available for the comfort of the running staff.

The need to provide the right kind of envi-
ronment for the running staff to take rest at
outstations also engaged the attention of the GOI
[1978] whichwasvery specificabout thefacilities
to be provided in the running rooms. Apart from
recommending individual cubicles, the Com-
mittee called upon the railway administration to
provide basic necessities like clean linen,
mosquito nets, adequate water supply, improved
sanitary conditions. This recommendation was
treated as implemented on the basis of various
instructions issued by the Railway Board on the
subject.

Khanna Committee also urged the Railway
administration to make the improvement of run-
ning rooms a corporate mission. Still, even today
100% running rooms have not been brought up to
the level as desired by these Committees.
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h. Persistence of Long Duty Hours of Loco Crew

In order to appreciate the issues involved, it
would only be appropriate to have alook at the
brief history of the Hours of Employment Reg-
ulationsand theevolving pattern of concept of the
hours of work and periods of rest of the railway
staff governed under it. Following the ratifica
tions by Government of Indiain 1923 of Wash-
ington Convention No. 1 of 1919 and Geneva
Convention No. 14 of 1921, the Hours of
Employment Regulations (HOER) came into
existence in 1931 under the Railways Amend-
ment Act 1931.Detailed rules were made
accordingly and necessary instructions in this
respect were issued in 1931. The Hours of
Employment Regulations (HOER) emanating
from the 1931 Act did not apply to running staff
at that time, as they were kept under the "Excl-
uded" category. However, the ceiling on
employment of the Continuous and Essentially
Intermittent staff was fixed at 60 hours and 84
hoursaweek respectively. Sincethe running steff
were classified as "Excluded” category no limit
of maximum hours on duty was laid down for
them and obviously their weekly duty hourswere
beyond 60 hours. Thus, the provisions of HOER
under 1931 Act occasioned further dispute
between the labour federations and the then
existing Railway Administrations.

In 1946 the Government of India appointed
Mr. Justice Rgjadhyaksha, ICS of Bombay High
Court to adjudicate upon the disputes among the
workmen and the Railway Administrations. Jus-
tice Rajadhyaksha submitted his report in 1947.
Together with making several recommendations
Justice Rajadhyaksha al so suggested amendment
to the Railway Act of 1931. One landmark deci-
sion of the adjudication of Justice Rajadhyaksha
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was to bring the erstwhile excluded category of
running staff under the purview of HOER clas-
sifying them as Continuous Workers. Hence the
Weekly employment hours of Continuous
Workers i.e. Weekly rostered hours of 52 and
statutory hours of 54 became applicable to them.
Considering that the hours of daily duty vary due
tovariousfactorsi.e. length of theruns, locations
of engine sheds and running rooms, irregular
timings of goodstrains, availability of trainsand
crossings and precedence involved, the Adjudi-
cator deemeditfeasibletomakeacasefor framing
rosters for normal hours of daily duty in respect
of the running staff. However, having regard to
humanitarian considerations as well as public
safety and confidence demand he recommended
that a maximum limit of hoursof duty at astretch
should be laid down through subsidiary instruc-
tions. He pointed out that the running duty at a
stretch should not ordinarily exceed 10 hoursand
that the Running Staff should be entitled to claim
relief after 12 hours of duty provided, they have
given 2 hours prior notice for relief to the
controller. He further recommended that for the
purpose of computing duty at a stretch, time of
duty should bereckoned fromtheactual departure
of thetrain.

Thus, the concept of 10 hours running duty
ordinarily at astretch from the departureof atrain
to its arrival which could even extend up to 12
hoursof duty cameinto beingwith thesubmission
of Justice Rajadhyaksha’ sReportin 1947. Justice
Rajadhyakshaalso held that in case of continuous
workers employed in a non-continuous process,
the hours of work may be "a little more than
eight". Asinhisopiniontherailway work wasnot
as arduous as factory work, therefore, a railway
worker could work for sometime more than 438
weekly hours fixed for afactory worker. He al'so
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accepted the principle of averaging for deter-
mining the total number of Weekly hours. Thus,
it can safely be asserted that the adjudication
award of Justice Rajadhyaksha constitutes a
landmark in the history of the Hours of
Employment Regulations on the railways. In
1951 Ministry of Railways (Railway Board) laid
down the Railway Servants Hours of Employ-
ment Rules, 1951 incorporating therein the
adjudication award of Justice Rajadhyaksha
Againin 1956 the Ministry of Railwaysamended
the Railway Act and introduced Chapter VI-A.

This adjudication had the consequence of
putting the HOER on firmer ground. By all
reckoning it was a classic award not only in tone
and tenor but also in scope. It was to cast its
shadow on the subsequent devel opments in con-
nection with Hours of Employment Regulations
embarked upon by Ministry of Railways because
then, these have been a constant and persistent
source of friction between railway management
and labour leading to disagreement on duty hours
for the running staff [GOI, 2013, Chapter 2, Pp.
4-6].

Thereafter, the railway management progres-
sively reduced the rostered duty hours of running
staff.

GOI [1963] had expressed the serious concern
that in many casesthe actual duty hours of goods
train drivers exceeded the rostered hours and
desired that the Railways take steps to improve
the situation. GOI [1968] was also critical of the
railways failure to make sufficient headway in
keeping the duty hours of running staff within the
prescribed limit. Although this recommendation
on duty hours of running staff was treated as
implemented, the actual situation on the ground
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provoked GOI [1978] to state that the recom-
mendation still remained to be implemented and
that it was unfortunate that in a matter that has a
direct bearing on safety the actiontaken sofar has
been tardy.

According to the extant instructions, the
overall duty at a stretch of running staff from
‘signing on’ should not ordinarily exceed 12
hours. Indicating the present status of imple-
mentation of the recommendation on duty hours
of running staff, the Railway Board advised the
Khanna Committee [GOI, 20014] that, in the
period January to June 1998, the overall duty is
being completed within 12 hours from ‘signing
on’ onall the Railwaysexcept Southern and South
Eastern Railways who have been advised to
improve the position. GOI [2001a] found from
the data of Incidence of longer hours of duty of
Goods Driver, for the year 1997-98 that No. of
trips over 16 hours overall duty was still - 1.95%
and that of between 14-16 hoursand 12-14 hours
were 7.73 % and 8.18% respectively, which
showed the problem still persisting without being
effectively redressed. GOI [2012] hardly had
anything to say except that there was need for
Human Resource devel opment with emphasison
training, education and research.

3.5 Thesilver lining in the Cloud finally - The
success of SRSF

However, a noteworthy example of what can be
considered an earnest implementation of an
expert committees recommendations of GOI
[2001a] by IR is that of creation of Specia
Railway Safety Fund (SRSF) by IR in the year
2001 in pursuit of the specific recommendation
GOI [2001a] which took a very serious note of
the very grim situation of heavy backlog of asset
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renewals on IR in 1999. The Committee had
recommended the creation of a non-lapsable
Specia Railway Safety Fund (SRSF) of Rs.
17000 crores to be financed partially through
railway revenueby levy of asafety surchargewith
effect from October 1.2001 which was expected
to garner Rs. 5000 crores over a period of five
yearsand the balance (Rs. 12000 crores) through
additional financial assistance (Dividend free
capital at charge from the general budget). The
SRSF resulted in eliminating the backlog of
Renewals/Rebuilding of track renewal, bridges,
signaling & telecom, rolling stock and other
safety enhancement measures by the year
2007-08 to a large extent. This in fact was
responsiblefor theso called* Golden Turn around
of Indian Railways' during the period from 2004
to 2008. During this period, IR’s freight & pas-
senger traffic saw acompound annual growthrate
of (CAGR) of over 8% leading to increase of
revenue from Rs. 47000 crores to Rs. 71000
crores, registering a CAGR of over 14%, which
was unprecedented in the history of the IR since
independence. It was claimed by IR that this
resulted in cumulative cash surplus close to Rs.
88000 crores during this period, which was also
unprecedented on IR.

Other notable examples of positive and
effective action taken by IR to implement rec-
ommendations of various safety committees, to
improvesafety, arewithdrawal of 4-wheeler tank
wagons & CRT wagons which were found
derailment prone, creation of adequate indige-
nous production capacity of Pre-Stressed Con-
crete Sleepers to replace wooden sleepers,
introduction of LHB coaches with better safety
performance particularly their anti-climbing and
anti-telescopic features during accidents, track
circuiting of all planned stations etc. However,
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constantly evolving and dynamic situations in
whichIRisfindingitself asavehicle of economic
growth for a continental sized Indian economy,
theabove successes remain as afootnote to the
otherwise overwhelmingly inadequate response
of IR as found by the successive safety commit-
tees and as brought out above.

As suggested earlier, GOI [2012a] had made
some scathing commentson theway IR had gone
about implementation of safety measures sug-
gested by earlier committees. It held that the
Indian Railways severely suffers from
‘implementation bug’ with the most serious
deficiency in safety matters being the inordinate
delays and insufficiency of funds. To help
bringing about more focus on safety issues, it
recommended the formation of an empowered
group of officers (including an officer from
finance) in the Raillway Board to pilot the
implementation of safety enhancement recom-
mendations and projects as accepted by the
Ministry of Railwaysinatimebound manner with
full funding and al so recommended theformation
of a ‘Railway Safety Authority’ as a statutory
institutionindependent of Indian Railways, onthe
lines of similar institutions in other advanced
countries, and wanted thisauthority to review the
implementation of accepted recommendations of
safety committees, from timeto time for the next
threeto five years.

We have made a detailed review of the
implementation process of policy recommenda-
tionsof thevarious Committees appointed tolook
a major safety issues on IR with a view to
identifying the major issues that remain to be
tackled in order that safety considerations could
be handled better on the systemtoday. Weturnto
this subject matter in the next Section.
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SECTION 4

Critical Safety Issuesto attend to

A fairly extensive reading of the relevant
policy literature reveals critical issues relating to
railway safety many of which have been stressed
upon by High level Committees set up for the
purpose but which need to be addressed urgently
even today within a time framework too in a
realisticway. Theserelateto asset rel ated failures
Some of thesignificant onesbeing areasfollows:

1. Asset/ Equipment Failures
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Dataon consequential train accidentsdoes not
capture the entire picture reflecting vulnerability
of thesystem and safety risksasit doesnotinclude
other categories of accidents. As mentioned
above, there are safety related incidents also that
are not reported. In addition, there are innumer-
able asset/ equipment failures taking place on a
day-to-day basis on the Indian Railways (see
Table 5 below) which could trandate into train
accidents. According to the General Ruleson IR
[GOI, 1976, Chapter 6], these failuresare aso to
be treated as accidents and acted upon accord-

ingly.

Table5. Asset/Equipment Failureson Indian Railways

Year  Signal Rail Diesel Electric Coach Detach- Poor BP Train Spring Hot J.Brea OHE
Loco Loco ment Parting BR. Axle kage
@ @ (©) ©) ® 6 U] ® C) (19 ay @@ @@
2002-03 - - - - 149 5796 164 826 2472 1092 5 651
2003-04 117240 8613 4301 2928 156 4586 60 688 1722 776 2 475
2004-05 123752 7162 4410 2639 @ 142 3598 56 668 1188 591 7 541
2005-06 114587 6807 4432 2902 125 2909 30 926 716 527 7 495
2006-07 147966 5953 4181 2653 85 2454 15 996 483 509 2 353
2007-08 167831 5761 3967 2198 72 1936 17 877 300 567 0 332
2008-09 140852 5752 3545 1659 87 1551 6 793 159 599 1 295
2009-10 123502 6734 3505 1668 %4 1470 12 778 129 684 0 390
2010-11 118758 6693 3818 1574 66 1350 8 717 104 779 2 379
2011-12 2260 3780 6040 3439 1463 1237 6 611 18 775 3
2012-13 2054 3727 5781 3479 1556 1335 1 562 7 955 0
2013-14 150040 5068 3165 1509 73 1185 4 403 3 851 0 294
201415 138197 3219 3255 1558 129 1139 2 445 2 862 0 363
2015-16 138985 3237 3048 1590 81 916 1 365 1 726 2 378
2016-17 130952 3546 2906 1546 91 814 8 366 1 521 0 447
2017-18 127704 4369 2653 1476 97 703 - 328 - 453 - 281
2018-19 114368 6265 10664 13483 1755 2377 - 753 - 572 - 2759

Source: GOI EF (Severa Years)
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The above failures data indicates very high
absol ute figures of failuresthough there has been
agradua improvement over theyears. But it must
be kept in mind that the figures reported here
appear to be only afraction of actual position in
the field as was recognised by the various Com-
mittees and revealed in our conversations during
interactions at the ground level. Asset failures
could normally strain the capacity of the system
which is already very limited. Though very reli-
able data of the loss of line capacity due to asset
failures is not available (since they are not
properly collected and evaluated except to fix
departmental individual responsibilities), it has
been estimated that the down time of the system
due to failure of assets of all departments (sig-
naling, track, rolling stock, etc.), is about 3to 4
hours on an average over 24 hours on busy
sections. It has been well recognized that human
interventionisnormally madetoruntrainsduring
this transient period of uncertainty, and presum-
ably more accidents happen during such periods
though the same could not be corroborated by
statistics of consequential train accidents. It may
perhaps be the case that accidents of a minor
nature or near misses do happen during such
transient period. However, no details of such
incidents are maintained in any of the railway
offices. Thus, there is a strong case to take steps
to improve reliability of assets and measures to
have redundancies in the systems so that normal
operations are least hampered. Intensity of asset
utilization on the IR has increased to such an
extentthat thereisnoslack availablenow. Certain
amount of slacks needs to be provided in the
system to take care of in-service failures, so that
operations are not severely affected leading to
safety and punctuality issues. Slacksare provided
in the system by way of redundancies and stand-
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byes. Some of the redundancies could be track
circuiting by two diverse different means at vul-
nerable locations such as bridges.

2. Signaling

Though most of the routes of IR are covered
with Track circuiting and Multi Aspect Colour
Light Signals (MACLS) in an interlocked man-
ner, loco pilots have not been provided with
communication based on-board system to help
them in train running. Continued occurrence of
collision & SPADs need to be addressed by
providingthesame. Track circuitingand MACL S
signaling workswherever not yet compl eted have
to be completed at the earliest as per the com-
mitment already given by IR. Ason March 31,
2017, 534 stations on Broad Guage routes having
either Semaphore Signalling or multi cable lever
frameMACL Saretobeliquidatedinthenext five
years.

Introduction of Anti-Collision Device (ACD)
which was one of the main features of corporate
safety plan of thelndian Railways2003-13[GOl,
2003b] wasmeant to eliminatethecollisionsfrom
Indian Railways. However, it has till remained
at the trial stage in North Frontier & Southern
Railways. A variant of the same named Train
Collision Avoidance System (TCAS) has been
developed by the Research Development Stan-
dards Organisation to address the discrepancies
noted with respect to ACD devel oped by Konkan
Railway Corporation Limited (KRCL). This
systemis still under trial on 250 route kilometres
asapilot project.
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While the ACD was at the trial stage, another
type of in cap signaling system known as Train
Protection and Warning System (TPWS) which
was deployed on trials on the Chennai suburban
sectionssince 2009 hasbeenimplemented on 342
RKMs (200 RKMs Delhi-Agra Section, 117
RKMs Chennai Suburban section and 25 RKMs
of Metro Railway, Kolkata. The sameisbased on
the European Train Control System Level-1
(ETCSL-1) inwhich thedriver getsaudio visual
indication of the signal aspect and in case hefails
to acknowledge the yellow/red signal, brakes are
applied automatically. This system senses the
speed on approach to signals and activates brak-
ing accordingly if needed. Even this system,
though functional in alimited way, is reportedly
facing implementation issues on IR for its
expansion.

3. Ralling Stock

Though IR introduced Link Haufmann Bush
(LHB) coaches in 2003 and the first indigenous
coach was operated in the country in 2003, for
quite sometime, the manufacture of such coaches
(incorporating both anti-climbing & anti tele-
scopic features which are critical for speeds of
110 Kmph and above and 24 coach rakes) was
limited and it wasonly after 2015 manufacture of
such coaches picked up with production rising to
1,469 LHB coaches in 2016-17, 2,480 LBH
coaches in 2017-18 and 4,429 LHB coaches
2018-19. Obvioudly, the remaining coaching
stock needs to be replaced as soon as possible to
make travel safer and faster.

Also, the need of the hour isto have track side
sensorsto detect Hot Axles, Flat tyres of wheels.
Radio tags on all types of rolling stock and a
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communication backbone are required to be
provided along the railway network to ensure
better last mile connectivity for transfer of con-
dition datafrom track sideto thecontrol centre as
well as maintenance depots. The network could
be used to carry commercial data in addition to
ID and maintenance related data.

Toilets with no discharge or with harmless
discharge need to be introduced in all the 43000
coaches within next five years. Flame detection
system are required in coaches which should
sound hooter at many placesin the coach to warn
the passengers. Its interface with Alarm Chain
Pulling system should be soon considered for use
after relevant and extensivefieldtrials. A uniform
operating protocol interms of normsto deal with
overloaded wagon ought to be prescribed by
Railway Board. There are al'so some areaswhich
have not been covered in the safety regulations
though they affect the safety very significantly
and have been commented upon by the safety
committees. For example, when the carrying
capacity of thefreight stock was enhanced by the
IR from*CC+2 to CC+8' with attendant increase
in the axle loads, in the year 2006, it was done
with conditions as a provisional measure. These
measures continue to be provisional without full
implementation despite adoption of CC+8 as a
universal regular practice on IR.

4, Track

Replacement and renewal of over-aged track
should not be allowed to accumulate over years,
which result in backlogs, due to paucity of
fundingto DRF. Such replacementsandrenewals
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should be addressed on atop priority and regular
basis by adequately providing for appropriations
to DRF.

For planned and systematic preventive main-
tenance of track without any compromise, corri-
dor blocks should bein place by augmenting the
line capacity on the busy routes. Operation of line
capacity far beyond 100% on busy corridorsevery
day compromises the safety maintenance of the
track aswell as other infrastructure like Signals,
Over Head Electric equipment etc. Therearealso
issuesrelating to rail failureswhich call forth the
need to establish theroot cause of rail failuresand
identify the metallurgical and chemical solutions
including enhanced quality assurance and control
protocolsfrom steel melting to laying of rail ona
war footing withinthe next threemonths. Modern
and, technologically driven vehicle borne ultra-
sonic testing machine should be introduced for
faster and reliabledetection of rail andweldflaws
and the present manual track patrolling system
should be replaced with Technologically Aided
Systemto detect Rail and Weldfailures, buckling
of track, daily visual examination of track by key
men, etc. Rail grinding at required intervals
should be mandatory to increase the life of rails
and wheels of the rolling stock.

In addition, there are also some emergent
safety risks which also need to be covered. Asis
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well known, IR bulk passenger and freight traffic
movesin its high-density routes mostly fallingin
what is known as Golden Quadrilateral which is
connecting the four metros. Line capacity onthis
route today is fully saturated with utilization
crossing even 150% leaving little scope of grant
of Corridor Blocks for maintenance of infra-
structure including track, OHE, signaling, etc.,
GOl [20124] considered thisto be a grave safety
risk and observed that, "there is no policy
guidelines laid down by IR in terms of mainte-
nance protocol or if it exists then IR is clearly
violating the prescribed normseventually leading
to unsafe working" [GOI, 20123, p. 67]. They
further observed and recommended that", under
such a scenario, maintenance in a hurry shall not
yield quality compromising safety and may also
lead to loss of life of Railway men on duty. IR
needsto fix thisat the earliest by taking measures
toimproveline capacity” [GOI, 20123, p. 68]. To
ensure safety in such a scenario, thereis need for
laying down speed slowing down mechanisms
wherever maintenance has not been done as per
laid down requirements due to non- availability
of blocks. An outline of such a mechanism for
track is suggested as under:

Schedule*A’- Track activities having frequency

of 10 years or more (Table 6)
Schedule B’ - Track activities having frequency
from 3-8 years (Table 7)
Schedule‘C’- Day to day activities (Table 8)
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Table 6. Schedule ‘A’ - Track activities having frequency of 10 yearsor more

Sr. No. Activity Frequency Condonation Speed limit
Period Authority
® @ ® 4 ® (6)
6 months CTE Normal
6 to 12 months PCE Pass. trains 100 Kmph
Freight 60 Kmph
1. Renewal of rails(TRR)  As per provision of
P-way Manua Beyond 12 Pass. trains 75 Kmph Freight
months 40 Kmph
6 months CTE Normal
6 to 12 months CTE Pass. trains 100 Kmph
Freight 60 Kmph
2. Renewal of Concrete Condition basis
sleeper Beyond 12 Pass. trains 75 Kmph Freight
months PCE 40 Kmph
Deep screening of plain Upto 12 Months  Sr. DEN-Co. Normal
track and Turnouts hav-  As per provision of
3. ing MSS of 100 Kmph P-way Manua 12 to 18 months CTE
and GMT more than 10 % reduction
30kmph 18 to 24 months
CTE
Beyond 20% reduction
24months
PCE
30% reduction.
4. Upto 12 Months CTE Normal
Renewal of channel Condition basis
sleepers 12 to 24 months
PCE Normal
Beyond
24months
10% reduction.
5. Renewal of AT welds  50% of stipulated life Up to 12 Months CTE 20% reduction in speed
of rails or condition beyond stipulated life of
basis Beyond weld.
24months PCE

Source: Author’s Own Research
Abbreviation: TRR-Through Rail Renewal
P-Way- Permanent Way
CTE- Chief Track Engineer
PCE Principal Chief Engineer Coordination
MSS- Maximum Safe Speed
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Table 7. Schedule ‘B’ - Track Activities Having Frequency From 3-8 Years
Sr. No. Activity Frequency Period Authority Speed limit
) 2 3 (4 © (6)
2 months Sr.DEN Normal
2 to 4 months CTE Normal
4to 6 months PCE Normal
6- 8 months 10 % reduction
1. Tamping of track as 1-2 years. 810 12 months 20% reduction
per laid down fre-
quency Beyond 12
months 30% reduction
If relaxation not given Sr will be imposed.
2. Destressing of LWR  As per LWR manual Nil Suitable Sr to be Imposed
3. TFR (renewal of fit-  GRSP plain track-4 Upto 12 CTE Normal
tings) of PRC sleepers,  years, GRSP of Months
plain track/Turnout T/outs-2 years,
Liner- 6 years, ERC Beyond 12 PCE 10% reduction
-8 years Months
Beyond 18 20% reduction
months
4. LC overhauling 2Years(PRC sleep- Upto3Months Sr. DEN/Co Normal
ers)
3to 6 months CTE
Normal
6 to 12 months
PCE
Beyond 12 Normal.
months
10% reduction
OR Switch 60 kg- Upto 3 Months Sr. DEN/Co Normal
200 GMT, 52 Kg-
5. TTR ( Switch & CMS 250 GMT, 3to 6 months CTE
X-ing sleepers. Conventional 60 Normal.
Kg-200 GMT, 52  6to 12 months
KG 150 GMT or PCE
condition basis. Beyond 12 Normal
months
Beyond 24 10% reduction
months
20% reduction

(Contd.)
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Sr. No. Activity Frequency Period Authority Speed limit
@ @ (©) ©) ® 6
Improved 60 KG  Upto3Months Sr. DEN/Co Normal
-400 GMT, 52 Kg
Renewal of SEJaong 250 GMT, 3to 6 months CTE
6. with sleepers Conventional 60 Normal.
KG-200GMT, 52  6to 12 months
KG-150 GMT or PCE
condition basis Beyond 12 Normal
months
Beyond 24 10% reduction
months
20% reduction
7. Replacement of fluid 200 GMT or condi- Upto 6 Months Sr. DEN/Co Normal
joints tion basis.
6 to 12 months CTE
Normal.
12 to 18 months
PCE
Beyond 12 Normal
months
Beyond 24 10% reduction
months
20% reduction

Source: Author’s Own Research
Abbreviations: TFR- Through Fastening Renewal

GRSP- Global Road Safety Partnership

LC- Level Crossing

PRC- Pre- Rest Concrete

TTR-Toronto Railways

CMS X- Crew Management system crossing
GMT- Gross Million Tonnes

SEJ- Switch Expansion Joint
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Table 8. Schedule‘C’ - Day-to-Day Activities
Sr. No. Activity Frequency Period Authority Speed limit
@® @ ) 4 ® (6)
1. USFD testing 1 monthto 2 Years Nil As decided by PCE
as per USFD man-
ual.
Rail Painting One/Two years SR as per need
Oiling and Greasing of Before onset of win- 10 % reduction in speed if
fish plated joints and ter. not done by onset of winter
JFP
4. Scattered renewal of Asand when SR as per need
scabbed/ Cupped AT required
welds
5. Casual renewal of Rail Asand when SR as per need
and sleepers required
6. Track recording/OMS  As per the provision 10% reduction beyond one
onA & B routes of the manual month.
7. Removal of USFD  As per the provision As per provision of manual
defects and Track of the manual
defect
Source: Author’s Own Research
Abbreviations: USFD- Ultrasonic Flaw Detection
JFP Jogged Fish Plate-
AT- Auto Transformer
SR- Speed Restriction
5. Bridges 6. Training

Distressed and vulnerable bridges should be
instrumented in terms of deflections/displace-
ments, water level and flow velocity on a con-
tinuous basis and data should be communicated
to the office of the concerned Chief Bridge
Engineer for monitoring. Advanced scientific
measurement and inspection for the condition
assessment of the under-side of the bridges using
mobile and articulating platform is essential. All
the distressed bridges should be rebuilt on a
priority basis.

Continuing education of railway staff isvery
crucial to increase the awareness of new tech-
nology and safety considerations. In an on
organizationlike the IR having ahuge manpower
presence, the importance of the same cannot be
over emphasized. However, this aspect has not
at all received the attention that it deserves. As
mentioned earlier, more than half of accidentson
IRareattributed to humanfailures. Many of these
failluresare basically the failure of equipment. A
substantial number of such failures are aso on
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account of inadequate training and skill of con-
cerned staff who have not kept pace with the
upgradation of technology at various levels in
different departments. All theseshortcomingsget
camouflaged as human failures which have been
very commonly occurring without any attempt to
effectively addressing them. Therefore, the
quality of training needs to be enhanced signifi-
cantly. Thiswouldrequireinfrastructurefacilities
and syllabus up gradation for all levels and
categories of staff and officerson IR while at the
same time there is need to leverage information
and communication technology and simulation
possibilities that are being introduced in a big
way, both within and outside the organization.

7. Financial Appraisal of Railway Projects

It iswell known that the GOI (1981) referred
to as the Indian Railway Finance Code provides
the framework of Financial Management on IR.
For investmentsin safety related work it provides
as under two Sections:

201 General Principle. - Investment
decisions are among the most
interesting and difficult decisionsto
be made by the Managements. It is
fundamental to railway system asa
commercial  undertaking  that
expenditure other than that wholly
chargeable to Ordinary Revenue
incurred on new assets or for
improvement of existing assets
should be financially justified and
sanctioned before it is actualy
incurred.

202:- Asan exception to Para 201,
while no financial justification as
such need be given in thefollowing
cases, it should be seenthat the scale
of expenditure incurred is as eco-
nomical as possible consistent with
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the extant orders, if any, on the
subject:- -when the expenditure is
unavoidable on considerations of
safety;

Thus, no financial appraisa of invest-

ments/expenditure on safety worksisdoneon IR,
asisthe case of investments on other projects of
New Lines, Doubling, and Gauge Conversions,
etc. Underlying principle for the above might
have been that the consideration that since
investments in safety works are unavoidable, as
mentioned in the para itself, there is no need of
thefinancial appraisal. However, what happened
actually over yearsisthat, assourcesof Railway’s
internal finances dwindled, IR started relying
more and more upon external sources, Genera
Budgetary Support as aso borrowings from the
market and multilateral agencies. Not carrying
out financial appraisal for investments in Safety
Works was construed as the same being finan-
cialy unviable and hence they did not receive
investments from external sources. Over the
years, due to tight financial position of the rail-
ways, progressively less funds were earmarked
for DRF resulting in a huge backlog of asset
renewals. It is a contention that had investments
on safety related works of renewal of assets been
assessed properly, i.e., on the basis of the viable
financial returns, and benefitsfromthese, itwould
have been easier not only to justify but also
allocate morefundsfor the same. Accordingly, it
needs to be recognized that suitable changes are
required to be made in thefinancial codeto make
it mandatory to properly appraise investmentsin
the context of preparations of IRs Annual Works
Programme including those related to safety.

Having identified critical issues of safety that
arerequiredto betackled within aspecified period
of timeon IR, we now move on to examine some
casesrelated to the aboveissuesthat have already
been taken up on a pilot basis with a view to
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understanding the nature of investmentsinvolved
and the returns that can be expected even when
attempted on avery limited scale. This exercise
has been attempted to emphasis the need to
undertake significant efforts to examine the
viability of investments on safety related equip-
ment and facilities at least, in a simple way, to
begin with, which has not been traditionally
undertaken since safety of any system was
assumed to be always taken care of. However,
given theresource crunch faced by the IR and the
need to expand the network and its throughput,
thereturnson investments especially in regard to
safety related works have hardly received the
attentionthat isrequired from policy and decision
makersfor along time.

SECTION 5
CASE STUDIES

5.1 CaseStudy No. 1

Conversion of Mechanical Signaling & Inter-
locking into Electrical/Electronic Signaling &
Interlocking

Background:

Aninterlocking deviceisabasic safety device
at a ralway station. Interlocking means an
arrangement of signals, points and other
appliances, operated from a panel or lever frame,
so inter-connected by Mechanical locking or
Electrical locking or both that their operation
must take place in proper sequence to ensure
safety. Inorder toensurethat thesignaling system
never provides unsafe or conflicting signals and
the points are not set for more than one train that
might end up proceeding onto the sametrack and
hence giving rise to the possibility of a collision,
interlocking is provided between the points and
the signals. (In North America, the officia
railroad definition of interlocking is: "An
arrangement of signalsand signal appliances so
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interconnected that their movements must
succeed each other in proper sequence (Wike-
pedia). Before the advent of electrical or elec-
tronic devices, interlocking was done by way of
a Mechanica Interlocking System wherein the
levers controlling the points and the signals were
coordinated with the help of mechanical devices.
With the introduction of modern electrical or
electronic interlocking systems in the 1960s),
interlocking has been accomplished by electrical
circuitry comprising of relays and switches, to
begin with and then computerised circuits.

A case study was undertaken on the Amla-
Parasiasection (113Kms.) of the Central Railway
which servesas an artery of movement for one of
the oldest high- quality coal minesin India. The
objectivewastowork out theinvestment required
to replace the old, over-aged and obsolete
mechanical interlocking systems (semaphore
signals with lever frame cabins) with an Electri-
cal/ Electronic Interlocking system and aso to
measure the expected gains from investment.

Introduction to the Case study

The Amla - Parasia section is located on ‘E
route of Nagpur Division Central Railway. The
length of the section is 113 kilometres. There are
8 block stations in the section. A block station is
a station at which the driver has to obtain an
‘authority to proceed’ in order to enter the next
block section. Inarailway systemthat isinclusive
of block stations, theentirerailway lineisdivided
into convenient block sections of 5 to 10 km and
ablock stationisprovided at theend of each block.
This system ensures that a suitable ‘ space inter-
val’ is provided between running trains so that
there are no collisions and accidents. There are
three types of block stations. A class stations are
normally provided on double-line sections. At
such stations a ‘line clear’ signal cannot be
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granted at the rear of a station unless the line on
which a train is to be received is clear and the
facing points set and locked. No shunting can be
done after line clear has been granted. stationsin
this section. A class station is the most common
type of station and is provided on single-line as
well as double-line sections. At aB class station,
theline hasto be clear up to an adequate distance
beyond the outer signal before ‘permission to
approach’ canbegiventoatrain. A Cclassstation
isonly ablock hut where no booking of passen-
gersisdone. Itisbasically providedto split along
block section so that the interval between
successive trains is reduced. No train normally
stops at these stations.

All the 8 block stations in the Section under
consideration were provided mechanical signal-
ing/interlocking gears having semaphore signals
with 12 of lever frame cabinsat different stations.
They have been in operation for a period of 45
years. These signaling gears were obsolete and
their spare parts for maintenance not readily
availablein the market. Thus, the maintenance of
these worn out assets became difficult due to the
scarcity of spares. This was the only section of
Central Railway having this type of mechanical
signaling and point operation by doublewirerope
drum. Asper [GOI, 2001c] and [GOlI, 1981], the
laid down code life of Mechanical Interlocking
Gears is 30 years for ‘E’ routes. Any signaling
system if not replaced after completion of code
life is susceptible to failures creating unsafe
conditions for train running at those stations,
which may result eveninaccident, likecollisions,
etc. Frequent signal failures of the overaged
signaling system hamper the day-to-day opera-
tions and this adversely affects the line capacity.
Cost of operation & maintenance of mechanical
type signaling and interlocking system is also
high dueto larger man power requirement which
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further increases with their age. It is also impor-
tant to note that the permissible speed at the
stations with this type of signaling/ interlocking
is lower which also reduces the line capacity of
the section.

Sanction of Work of Replacement of
Mechanical Signaling/ Interlocking with
Electrical / Electronic Signaling and Inter-
locking -

A work was, therefore, sanctioned for
replacement of signaling gearsin Amla- Parasia
section a a cost of Rs. 23.125 Crores. The
sanction work included replacement of mechan-
ical signaling/ interlocking gears, with electrical
/ electronic gears (Panel Interlocking - PI) and
providing Color Light Signaling (CLS) in place
of semaphore signals.

Benefitsof electrical / electronic signaling and
interlocking system:

i) Increase of speeds at the stations - with
mechanical signaling/ interlocking having
Semaphore signals, standard of interlock-
ing was I-R with maximum permissible
speed of 50 Kmph. After completion
electrical / electronic interlocking (PI),
standard of interlocking would be I1-R,
with amaximum permissible speed of 110
Kmph.

ii) Enhanced line capacity creating extra

paths for train movement: Faster

movement of traffic will lead to enhanced
linecapacity thereby creating 12 additional
paths for train movements.

Expected Increase in freight traffic:

Amla - Chhindwara section serves the

Pench and Kanhan area of Western Coal

Field (asubsidiary of Coal IndiaLtd.), for

loading coal to core and non-core sectors,

i)
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viz., thermal power plants, cement plants, interlocking along with Color Light Sig-
etc. Apart from coal, the goods sheds at naling (CLS) work of the section, the
Chhindawara and Parashia are functional growth in this area was expected to bring
for Outward traffic of De-Oilcakewhichis additional goods traffic. ) _
aby-product from the Soya Oil Plant and v) Expectegl Increasein Coachi ﬂg Traffic-
. . . At that time, one express train and four
is exported to foreign countries as poultry : . :

) passenger trains ran in this section. The
feed, corn and other agricultural products. average coaching earnings for the year
The then cod loading in this areawas 1.5 2012-13 was Rs. 2.66 crores.
rakesper day. Agriculture product loading
is of aseasonal nature. There was expected to be an increase in

coaching earnings due to introduction of
- A New goods shed being planned at new trains in future due to generation of
Parasia (Kirsadoh) station was expected to addl.tlon.al train paths. )
fetch 12 rakes outward traffic of coal to v) Savmg " te_rms of Manpower _.Wlth the
. commissioning of panel interlocking work
thermal - power plants in Wz?rdha and at all thestations, atotal of 25 postsof lever
Warora areas. Some other sidings were man was expected to be surrendered.
also at the planning stage to serve the new Saving in terms of money value due to
coal minescoming up inthis section. With surrender of above posts is as given in
the completion of the work of panel Table 9 given below.
Table 9. Saving in terms of money value dueto surrender of posts
SN Station No. of Cabins Total Posts Surplus  Saving per Month ~ Saving per Annum
Rs. Rs.
@ @ (©) ©) ® 6
1 Jambhara 1 2 52560 630720
2. Bordhai 1 2 52560 630720
3. Navegain 1 2 52560 630720
4, Hirdagarh 2 5 131400 1576800
5. Junnardeo 2 4 105120 1261440
6. Palachori 1 2 52560 630720
7. Iklehara 2 4 105120 1261440
8. Parasia 2 4 105120 1261440
Total 12 25 657000 7884000

Source: Central Railway Statistics, 2012-13.
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vi) Additional Earning - from additional
Goods Trains from the section due to
extra paths generated.

Locosand Rolling stockson IR werebeing
operated from the common pool. Con-
signees and consignors of goods were
spread acrossthenational network. Insuch
asituation, calculation of the earnings and
thecost of the operationsonaplacetoplace
basiswasunrealistic. Given that the Indian
railways published Annual Statistical
Statements containing the data of earnings
and costs giving net earnings per train Km
of goods trains, the average net earnings
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(including interest) was a good yard stick
to indicate the earning potential for addi-
tional traffic generated from the invest-
ments in any particular section.
Accordingly, this was worked out as
follows:

Net Earnings on working a Goods Train per
kilometre- Asper statement no-15 Sr. No.13
(i) at page 227 of IR Annual Statistical
StatementsYear 2011-12[GOI, IRASS, 2012].
Net earnings (including cost of interest) on
workingagoodstrainfor oneKmisRs. 630.21,
asgiven below:

Table 10. Net Earnings on working a Goods Train per kilometre

Results of Working of Coaching and Goods Services Statement 15 - Goods Traffic

1990-91 1995-96 2000-01 2005-06 2010-11 2011-12
@ @ (©) ©) ® 6 U]
13. Net Earnings on work-
ing aGoods Train one kilo-
metre (Rs.)
i) Excluding Interest 94.98 222.77 21371 505.06 666.57 692.22
ii) Including Interest 74.76 194.18 177.34 450.72 599.91 630.21

Source: GOI IRASS, 2011-12, p. 227

Net additional Earnings per year in Parasia -
Amla section dueto increased traffic-

Asper item 1 above, net earnings per train Km of
goodstrain working = Rs. 630.21.

No of additional paths to be created after com-
pletion of work of Pl - 12 nos.

Average Lead of the goods loading of coal
from Parsia goods train to Wardha/ Warora
area - 360 Kms

Net additional goods earnings per year on
creation of 12 additional paths in Amla -
Par asia section on completion of Pl work and
materialisation of loading from Parasia
(Khirsadoh) goods shed and other sidingsin
this section could beworked as

= Rs. 630.21 per train Km. x 12 trainsg/day x
360 Kms. lead x 365 days

= Rs. 9.934 Crores, asgivenin Table below:
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Table 11. Net Earnings of Goods Train per Year in Parasia - War dha Section
Section Distance Increasein Trains Net Earnings of Net Earnings per  Net Earnings per year
goodstrain one day (Rs)
Km.(item 13(ii)
Annua Statement 15)
@ @ (©) ©) ® C)
Parasia- Wardha 360 Kms. 12 630.21 2722507.20 993715128.00

Expected gainsand financial returnsfrom the
proposed investments.

Total Investment - Rs. 23.124 Cr.

Total Gains

i) Net Manpower Cost Rs. 0.788 Cr.
saving per annum -

ii) Net Addl. Earning Rs. 9.937 Cr.
per annum -

Totd - Rs. 10.725 Cr.

Conclusion

The cost of the above- mentioned work was
Rs. 23.124 Cr. With the Mechanical Signaling
/Interlocking (semaphoresignalswithlever frame
cabins), this section was expected to handle to

handleon an average 1% no. outward Goodstrains

and 4 pairs of Passenger and one Pair of
Mail/Expresstrains. Thus, atotal of 11to12 Paths
were available per day. After conversion of
Mechanical Interlocking to Electrical/Electronic
Interlocking Panel Interlocking - (PI), the same
section will provide for have 22 to 23 Paths and
thus could handle 12 no. additional Goods/Pas-
senger trains. Both freight and Passenger traffic
on the section have been on the rise due to
increased coal mine activities of Western Coal
Fields, as a result, new sidings are coming up.

Economic development of this agriculturally
fertile areahas al so picked up speed. Thiscanbe
expected to increase traffic flows too.

In addition to handling increased traffic, the
new system has resulted into savings of 25 posts
of lever men and other staff required in the
operation and maintenance of the Mechanical
Leversof the Signaling Cabin, asthe new system
needs less manpower for operation and mainte-
nance. The total annual gains from increased
traffic and savings of manpower worked out to
Rs. 10.725 Cr.

The Pay Back Period of the above -mentioned
investment has been found to be = 23.124/
10.725 = 2 years and 2 months.

The pay Back period is short especially on an
investment by apublic entity on apublic facility.

5.2 Case Study No. 2
Installation of L oco Training Simulator for
improving thedriving skills of
the Loco Pilots.

Background:

A‘LocoPilot’ (LP)ispart of afrontline safety
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category staff on IR and is directly responsible
for working of the train by operating al types of
locomotives. Safety of train operations is,
therefore, dependent on the driving skills, fithess
and aertness of the LP, to alarge extent. In case
of equipment trouble, the LP is also required to
undertake trouble-shooting so that the train does
not get detainedinthemid-section. Out of course,
detention of atrain leads to blockage of path for
the trains in the rear and causes a net loss of
earning to the Railways.

IR has followed an extensive charter for con-
tinuously up grading the skills of loco pilots so
that they are synchronised with the latest
technology and trouble-shooting requirements.
They areal so required to befully conversant with
the changes in the driving environment, if any.
Loco Pilots are regularly deputed for pre-
promotional training and refresher courses at
Zonal Training Ingtitutes. Asapart of thistraining
module, they are given exposure on locomotive
simulators.

A locomotive simulator is a man-machine
interface facility which looks like a sophisticated
electric locomotive and is equipped with a host
of computers and a video camera to capture the
movements of the LP. The LPismadeto sitin
the driving seat and operate the controls. Com-
pute generated images create an audio-visua
effect to smulate actual locomotive working and
the LPfeelsasif heisactually driving atrain on
aselected route. Motion pictures on the monitor
infront of drivingwheel changeevery second and
the loco pilot experiences al activitiesasif heis
driving atrain, e.g., passing of trains on adjacent
track, appearance of signalsat specifiedintervals,
appearance of stations, etc. In aroom next to the
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simulator, trainersmonitor the performanceof the
loco pilot through man-machine inter-face and
judge his abilities.

The advantages of simulator training are as
under:
*  Improvement in overall driving perform-
ance & confidence of loco pilots.

*  Imparts correct driving technique without
having to go on line.

*  Saves training time and reduces training
cost.

*  Reflexesof variousactionsof theloco pilot
can be judge.

*  Response to change in measured parame-
ters (coupler force, etc.,) can be judged.

*  Provides a safe environment for training.

*  Reflexes of Loco Pilot during abnormal
situations can be tested.

* It is a consistent method of providing
uniform training.

*  Wear and tear of moving parts, coupler
damages, energy consumption, etc., is
avoided.

*  Complete road map with gradients, cur-
vatures, etc., of particular section can be
taken for simulation which enables loco
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pilots to have better road learning repeat-
edly before actually drivingthetrainin the
section. This was not possible before
simulator training.

Introduction to the Case Study

A Zonal Railway Training Ingtitute (ZRTI) is
located at Bhusaval whereall the Loco Pilotsand
Assistant Loco Pilots of entire Central Railway
as aso other Zona railways undergo initial,
pre-promotional and periodical refresher courses
of electric locos. 3-phase electric locomotives,
viz., WAG-7/ WAG-9/ WAP-7 wereintroduced
on IR over the past two decadesin different parts
of the system. Operations of these locos are
different from conventional electric locos.

Traditionally, Loco Pilots on Indian Railways
were given hands-on training on the locomotive
itself by the trainers by closely supervising the
actual operationsof theLocos by thetrainees. On
recommendations of various Safety Committees
on Indian Railways, IR have now initiated a
programme of installing loco training simul ators.

Sanction of Work of Motion Based Simulator
for WAG-9/ WAP-7 Locomotives
at Bhusawal, CR:

Installation of Motion based simulator for
WAG-9/WAG-7 loco at Zonal Training Centre,
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Bhusaval was sanctioned at acost of Rs. 1827.07
Lakhs. (Machine cost- 1723.00 lakhs + D&G
charges- 85.97 lakhs+ contingency of 1%-18.09
lakh)

(Source: COFMOW compendium no. COF-
MOW / IR / M-003/2 issued on 12/07/2012, Sr
no. 155)

L oco Running Staff of Nagpur Division:

The Nagpur division of Central Railway has
been regularly deputing its Loco Pilots (LP)/
Asstt. Loco Pilots (ALPs) who work goodstrains
as well as Mail/Express trains for Initial, Pre-
promotional and Periodical Refresher training to
ZRTI, Bhusaval.

During the period 01.01.2013 t0 22.05.2013 a
total of 91 Loco Pilots of Nagpur division
underwent simulator training. Percentage
improvement in thework efficiency of each Loco
Pilot is computed by the trainers at ZRTI after
every training programme, based on tests given
to the Loco Pilot on the first day of training and
last day of training. The results of training in
terms of percentage improvement in work effi-
ciency of a sample of 10 Loco Pilots are shown
in Table 12 below, where a substantial
improvement in skillsisobserved, which directly
results in enhanced safety performance of the
L oco Pilots when they work train on line.
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Table 12. Improvement in work efficiency of a sample of 10 Loco Pilots after Simulator Training

Sr. No. Name of Loco Pilot Date of Stalling Dateof training  Entry Performance  Exit Performance
@ @ (©) ©) ® C)
1 Kamble 08.03.10 14.09.2012 80% 97%

11.07.10
2. Rajesh 25.06.01
17.06.10 18.11.2011 80% 98%
03.07.10
3. Joshi 18.11.10
23.11.10 25.03.2013 99% 99%
07.08.12
4. Sanjay 30.06.10 25.03.2013 75% 98%
07.07.10
5. Venugopal 08.11.11 26.04.2012 100% 97%
01.03.12
6. Ajay 19.07.11 24.01.2013 74% 96%
25.11.11
7. Bhagwat 09.07.11 18.11.2011 76% 96%
19.10.11
8. Khorgade 15.06.12 24.01.2013 99% 92%
01.08.12
9. Shaikh 17.06.12
01.07.12 29.07.12 24.01.2013 80% 84%
02.04.12
10. Akela 22.05.12 30.04.2012 98% 100%

Source: Author’s Own Research based on Central Railway Statistics.

From column no 3 above, it is seen that out of
these10L Pswhowereinvolvedinsevera stalling
cases due to poor road knowledge and poor
driving technique before this training, 9 did not
have any case after the simulator training. Since
stalling of agoodstrainisavery unsafe condition,
any improvement on this aspect leads to greater
safety in train operation.

Apart from the above, the division continu-
ously monitored the performance of LPs after
their simulator training. As aresult, a substantial
decrease in number of stalling cases, loco failu-
res/accidents and loss of punctuality due to
inefficiency/ignorance of these Loco Pilots have
been observed after their training on simulator.
The results of such improvement in performance
are shown in Table 13 below;



184

JOURNAL OF INDIAN SCHOOL OF POLITICAL ECONOMY

APRL-JUNE 2019

Table 13. Improvement in Performance of LPs/ ALPsafter Simulator Training

a) Stalling on Crew Account

Year 2009-10 2010-11 2011-12 2012-13
@ @ (©) ) ®
No. of Cases 144 121 125 79
Source: Central Railway Statistics, (Several Y ears).
b) Punctuality L oss Cases on Crew Account
Year 2010-11 2011-12 2012-13
&) @ ©) @
No. of Cases 78 76 60
Source: Central Railway Statistics, (Several Y ears).
¢) Loco Failureson Crew Account
Year 2010-11 2011-12 2012-13
@ @ (©) )
No. of Cases 4 4 2
Source: Central Railway Statistics, (Several Y ears).
d) Accidents on Crew Account
Year 2009-10 2010-11 2011-12 2012-13
@ @ (©) ) ®
No. of Cases 3 1 1 0

Source: Central Railway Statistics, (Several Y ears).

It may be observed from the above that the
performance of these Loco Pilots over the last 3
yearsshowed significant improvement after their
training on simulator in 2012-13. Improved per-
formance of LPs and ALPs improves safety as
well operations. Thus, inadditiontoimprovement
in saf ety performance, the division got the benefit
of the same in terms of punctuality of Mail/
Express trains, reduced locomotive failures on
account of mismanagement of LPs and reduced
stallingof freight trainson account of poor driving
techniques of LPs. Thus, investment in training

of LPsthrough simulator not only improved the
safety standards of train working but has also
resulted in improvement in the operational effi-
ciency by way of better train movement.

Expected gainsand financial returnsfrom the
proposed investments.

Net Earnings on working a Goods Train per
kilometer -

As per statement no -15 Sr. No. 13 (ii) at page
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227 of IR Annual Statistical Statement Year onworkingagoodstrainforoneKmisRs.630.21,
2011-12. Net earnings (including cost of interest)  as shown under:

Table 14. Showing Net Earnings on working a Goods Train per kilometre

Results of Working of Coaching and Goods Services Statement 15 - Goods Traffic

1990-91 1995-96 2000-01 2005-06 2010-11 2011-12
@ @ (©) ©) ® ©) U]
13. Net Earnings on working a Goods Train one kilometre (Rs.)
i) Excluding Interest 94.98 222.77 21371 505.06 666.57 692.22
ii) Including Interest 74.76 194.18 177.34 450.72 599.91 630.21

Source: - GOI - IR ASS, (Several Years) Statement - 15. p. 227

Table 15. Operational |mprovement asa Result of Simulator Training

Sr. Parameters where gain achieved Saving

@ @ (©)

1. Reductionin ACloco holding by 0.3% despiteincrease Saving in term of reductionin loco holding AC =0.3

inloco usage by 9.5% (566 to 620) locos

2. Reduction in DSL loco holding by 9.9% despite Savinginterm of reductioninloco holding DSL = 1.7

increase in loco usage by 4.2% (405 to 422) locos

3. Improvement in punctuality by 1.3% (96.0 to 97.27)  Conventionally accommodated the new trains. Saving
in terms of earning of passenger trains
= 6 new trains introduced and frequency of 2 trains
increased.

4. Improvement in speed by 1.5% (29.93 to 30.37) Better planning in terms of train movement, resulted in
increase in speed and subsequently rise in loco usage
with reduced loco holding

5. Improvement in WTR by 8.9% (1.23t01.12) Better availability of rakes for loading and unloading.
Savingintermsof increased originating freight |loading
by 8.7% (26.220 t0 28.492 MT

6. Increasein NTKM by 6.7%

Source: Central Railway Statistics, (Several Y ears).
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Table 16. Financial Return as A Result of Simulator Training
Section Distance Increase Net Earnings (Profit) Net Earnings Net Earnings
in Trains on working of goods per day per year
train one KM
@ @ (©) ©) ® C)

NGP-WR 79 16 630.21 79658.544 29075369
WR-NGP 79 18 630.21 89615.862 32709790
AMF-ET 130 05 630.21 40963.650 14951732
ET-AMF 130 1.0 630.21 81927.300 29903465
AMF-NGP 167 1.0 630.21 105245.070 38414451
WR-BD 95 23 630.21 137700.885 50260823
BD-WR 95 24 630.21 143687.880 52446076
775 10.6 630.21 5177175.150 247761705

Source: Central Railway Statistics, (Several Y ears).

Payback period for the investment in the instal-
lation of simulator.

Total Investment =
Net Earnings =
Payback Period =

Rs. 18.27 Cr.

Rs. 24.78 Cr. per year
Total investment + Net
earnings per year
18.27 + 24.78

= 9 months

CONCLUSION

The cost of the simulator installed at the
Centra Railway Zonal Training Institute at
Bhusaval was Rs. 18,27,00,000/-. During the
period from 01.01.2013 to 22.05.2013, atotal of
91 Loco Pilots of Nagpur division of Central
railway underwent training on this simulator.
Improvement of work efficiency of these Loco
Pilots was worked out meticulously and found
that in addition to improvement in their safety
performance, their loco handling and trouble
shooting skills also substantially improved
resulting in lesser detentions and failures of the
locos. Theannual net gainsto the Railways from
such improvements worked out to Rs. 24.78 Cr.

per year.

The payback period of the investment was,
therefore, found to be only 9 months.

5.3 Case Study No. 3
Track Renewal in Virar- Surat section of
Western Railway.

Background

Track isthe primary infrastructure of Railway
on which trains run. The entire load of the
running trains is borne by the track. Track is
made of rails, sleepers and fastenings holding
themtogether. Railsare madeof high-quality
steel. During their service, rails undergo
fatigue, wear, corrosion, etc. Sleepers and
fastenings also undergo wear & tear. As a
result, they need to be replaced after the
passage of astipulated level of trafficinterms
of millions tons or after reaching a stipulated
level of wear and corrosion Track renewal
works are undertaken as and when stretch of
track becomes due for renewal on the basis of
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criteria laid down in Indian Railway Perma-
nent Way Manual on age/condition basis
[GOlI, 2004].

Factor s Gover ning Permanent Way Renewal
[GOI, 2004]

Criteriafor Rail Renewal - The following
areto be considered in connection with the
criteria of rail renewals:

* Incidence of rail fractures/failures.

* Wear on rails.

* Maintainability of track to prescribed
standards.

* Expected service life in terms of Gross
million tonnes carried.

* Plan based renewals.

The delay in replacement of such rails results
inrail fractures which affects safety as the same
may lead to derailments and accidents.

Introduction to the Case Study

The Virar-Surat section falls in Mumbai
Central Division of Western Railway and is
located along the Western coast on Mumbai
Central-New Delhi Rajdhani route, which is
categorised as ‘A class on Indian Railways
(Lines in this class are BG sections rated for
speeds up to 160 km/h.) where the future maxi-
mum speed of trainsisup to 160K mph. Thisroute
ispart of, what is known as Golden quadrilateral
route of Indian Railways connecting the four
metropolitan citiesnamely, Mumbai, New Delhi,
Kolkata & Chennai which carries bulk of the
traffic of IR. Themaximum permissible speed on
the section at present is 120 Kmph.
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Virar-Surat section is a double line section
with 208 route Kms. and annual traffic of up to
60 GMT (Gross Million Tonnes) on each line.
Thereare 34 stations on thisroute. Asthissection
falsin an industrial belt and in the coastal area,
there has been severe problem of corrosion due
to chemical effluents & the saline atmosphere.
Being close to the approach to the metropolitan
city of Mumbai with large number of originating
& terminating mail express and passenger trains,
this section is also burdened with the problem of
night soil droppings from the toilets leading to
severe corrosion of rails. This corrosion pre-
dominantly occurs at the rail foot where rails are
in contact with the liners and therefore is known
as liner biting. The track structure during
2003-04, was predominantly with 52kg rails on
52 kg Pre-stressed Concrete sleeperswith sleeper
density of 1660 Nos/Km.

Asper the provisionsin GOI [2004], the code
lifeof 52kgrailsis525GMT after whichthey have
to berenewed. The criterialaid down for renewal
on condition basis are either of the following: (i)
8mm vertical wear, (ii) 6mm lateral wear, (iii)
corrosionupto 1.5mm, (iv) spateof fractures, i.e.,
5 rail withdrawals per 10 Track Kms. Rail with
drawlsmay either beinform of fracturesor aflaw
detected in USFD necessitating removal of the
rail.

Sanction of Track Renewal work in Virar -
Sur at section

During period from 1999-2000 to 2003-04,
about 130 Kms of track became due for renewal
dueto corrosion at rail foot measuring up to 5mm.
Thefollowing Track Renewal works were sanc-
tioned in this Section with 60kg rails as given in
the following Table (Table 17):
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Table 17. Renewal of Track on Virar- Surat Section (WR)
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No Name of work CostinRs.

@ @ (©)

1. Virar-Surat Complete Track renewal for 18.99 Kms (sanctioned in 6.31Cr.
2001-02)

2. Virar-Surat Complete Track renewal for 20.10 Kms (sanctioned in 7.85Cr.
2001-02)

3. Virar-Surat :- Through Rail Renewal for 4.96 Kms (sanctioned in 2.13Cr.
2002-03)

4. Virar-Surat:- Through Rail Renewal for 28.20 Kms (sanctioned in 14.43 Cr.
2002-03)

5. Virar-Surat:- Complete Track Renewal for 9.46 Kms ad Through Rail 5.35Cr.
Renewal for 1.17 Kms (sanctioned in 2002-03)

6. Virar-Surat: Complete Track Renewal for 22.09 Kms and Through 19.09 Cr.
Sleeper Renewal for 9.70 Kms (sanctioned in 2003-04)

7. Virar-Surat: Complete Track Renewal for 25.90 Kms and Through 20.51 Cr.
Sleeper Renewal for 1.13 Kms (sanctioned in 2001-02)
Total 75.67 Cr.

Source: Western Railway Statistics, (Several Y ears).

Thus, out of 416 Track Km (2 linesx 208 Km
each) on the section, around 130Kms of track
became duefor renewal dueto corrosion of rails.

Delay in the execution of the above work and
reper cussions ther eof

Dueto various reasons, the works got delayed
from 1999-2000 resulting into steep increase in
number of rail fractures from 1999-2000 to
2001-02 as can be seen from the figures given
below:-

1999-2000:- 7 fractures,
2000-2001:- 14 fractures,
2001-2002:- 33 fractures

Safety risk inthe section, asaresult, increased
so much, that the Commissioner of Railway
Safety had imposed a speed restriction of 75
KmphinthesectionfromVirar to Surat (130 Km)
during 2003, considerably affecting the Line
Capacity of thisimportant section.

Assessment of the losses sustained by IR
dueto detentions caused by equipment
failureslikerail fracture on account
of delay in track renewals.

* Net Earningson working a Goods Train per
kilometer -

Asper statement no -15 Sr. No. column no. 27
at page 142 of IR Annual Statistical Statement
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Y ear 2003-4 (for the year 2002-03). Net earnings
(including cost of interest) on working a goods
trainfor oneKmis2003-04 Rs. 456.21, asunder:

Table 18. Showing Net Earnings on working a Goods

Train per kilometer

Net Earnings on working a Goods Train one kilo-
metre (Rs.) (Western Rly.)

@

@

2002-03

ii) Including Interest
27
456.21

Source: GOI ASS (Severa Years), Statement - 15.

Calculation of Losses Due to Resultant
Detention to Goods Trains

*

Average no. of goods train per day =20
in each direction

Average no. of goods trains in both = 40
directions

Average no. of passenger trains in =42
each direction

Average no. of passenger trains in =84
both direction

Timelost by apassenger train in restricted
speed of 75 Kmph instead of 100 Kmph =
(200 Km/ 75 Kmph) - (200km/100K mph)
=(2'40"-20") = 040"

Time lost by a goods train: -
of goods train is 75 Kmph, there was no
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trains got detained on the loops of stations
to give preference to passenger trains so
that they got clear headway (green instead
of yellow or double yellow or danger
signals so that they may not have to slow
down due to yellow, double yellow or
danger signal). Therefore, the time loss to
goods trains was more than the time loss
to passenger trains. On a conservative
estimate, the loss of time to a goods train
could be considered as equal to the loss of
passenger train, i.e., 0'40" in a section of
200 Km length.

Averagespeed of goodstrainon WR asper
statement No. 20 of Annual Statistical
statement of Indian Railway* = 28.1Kmph
Therefore loss of time of 40 goods trains
per day = 40 trains x 0'40" = 20.66 train
hours per day

Loss of time of 40 goods train per year =
365 x 20.66 = 7540.90 train hours per year
Earningsof goodstrain as per paraaabove
=Rs. 456.21/- per Km

Loss of earning due to time lost by goods
trains = 7740.90 x 456.21 x 28.1 = Rs.
99234475.29

Since speed Calculation of losses due loss of line capacity

resulting in reduction in no. of goods trains

loss to goods train earnings due to this "uUnning on the section

speed restriction. However, detention
occurred to the goods trains due to
bunching of passenger trains on account of
speed restrictions on passenger trains.
Sincepercentage utlisation of line capacity
of the section was around 140%, the goods

Lossof traffic: - Traffic of two goodstrains
were lost per day due to loss of line
capacity. 2 trains x 40 wagong/train x Rs.
799/wagon km per day** x 200km x 365
days

= Rs. 466.62 Cr/year
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Calculation of losses due detentions of trains = 2880 Hours

on account of equipment failures like rail Loss of earning due to the 72 fractures =

fractures, etc., 2880 Hours x 456.21 x 28.1 = Rs
36920162.88

99 fractures took place between 2000-01

to 2003-04 on an average of 25 fractures Total annual losses dueto imposition of speed
per year against 6to 7 fracturesper year in  restrictions & fractures due to delay in
thepreviousperiod aswell asintheperiod execution of track renewal work:

after 2003-04.

Loss of time due to 72 fractures = 72 b+c+d= Rs, 99234475.29+ Rs. 466,61,60,000+
fracturesx 20 minutesdetention/fracturex Rs. 36920162.88 /- = 4802314638.17 = say
2trains 480.23Cr.per year

Payback Period of I nvestment

Total cost of track renewals carried out =Rs. 69.64 Cr, (ParaNo0 6.3.3)

Loss of earning due to the 72 fractures =Rs. 480.23 Cr. Per year

Therefore payback period of investment = Total cost of track renewals carried out

+ Loss of earning =(Rs, 69.64 Cr + 480.23 Cr) x 12 months
= 1.74 months.

Table 19. Calculation of L oss of Earnings per Goods Train in Virar Surat Section of Western Railway

CALCULATION LOSS OF EARNING PER GOODS TRAIN RUN LESSIN VIRAR-SURAT SECTION OF WR

1 Saving in Wagons

i Average no of goodstrainsrun daily in each 33
way (As per the Annex A)
i Average no of goods trains run daily in both 66
way (i*2)
iii Average no of light engines + Deptt trains 10
rundaily (Asper the Annex A)
38 iv Average load per train in terms of wagons 26.4
(Source W. Rly financial results &
35 important statistical highlights 1998-99 (As 104 121.9246
per the Annex B)
35 v Average detention in train likely to be saved
after MSDSE bet VR-ST
36 (item 5 - item 6) 0.40 HRS 41756
28 Vi Saving in detetion in train hours likely to be 152.4094
saved daily (Excluding LE's
33 Deptt trains) 66*0.40=26.40 hours
32
31 ix Saving in detention in terms of wagon per 26.40104/2 0.41756  Wagons

day (item viii* item Noiv)

(Contd.)
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Table 190. Calculation of Loss of Earnings per Goods Train in Virar Surat Section of Western Railway
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31
22
32
33
386

32.167

21.12

CALCULATION LOSS OF EARNING PER GOODS TRAIN RUN LESSIN VIRAR-SURAT SECTION OF WR

Xi

Xii

Xiii

Xiv

XV

3 Total

Net

Wagon saved per day
Wagons saved per annum

Earning per wagon km

(Source W. Rly Financial results and
important statistical Highlights)
Asper Annx D

Houlage charges per wagon km
(Source W. Rly Financial results and
important statistical Highlights)
Asper Annx E

Net earning per wagon km

(Source W. Rly Financial results and
important statistical Highlights)

(item x - item xi)

Wagon km per wagon per day on line
(source W. Rly Financia results and
important statistical Highlights)
Asper Annx F

Net earning for per wagon per day (Item
No xii* Item No xiii)

Net earning on 152 per day

Earning per annum
Engine

Total engine hours per day likely to be
saved in goods train

Total engine hours per day likely to be
saved for light engine + Deptt

Both way (Itemii*2)

Total engine hours per day likely to be
saved (Item Noi + Item No ii)
Average cost of operation per train
engine hours (AC)

Saving in engine hours in terms of money
per day

Saving in engine per annum

Saving

Saving in Wagons

Saving in Engines

Saving

0.41756* 365=152.40
say 152 wagons saved

824.36 paise

490.70 paise

333.66 paise
i.e, 3.33 Rupee

239.9

799

121427.78
44321141

66
10

20
21.12

5144.21
108645.72
39655686
44321141

39655686.05
83976827.21

Source: Western Railway Satistics, (2002-03) extract.
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Results after carrying out Track Renewal: imum permissible speed of 120 Kmph were
restored and rail fractureswere controlled as can

After carrying out the above work, speed be seen from graph below: -
restriction of 75Kmph was withdrawn and max-

Figure 2. Rail Fractures

3
[7,)
[
5
© 0
©
S
(T
‘©
o
6
2001-02 2002-03 2003-04
Year
Source: - Western Railway Statistics, (Several Y ears).
Conclusion Background:

It is seen from the above that, payback period The following were the arrears of asset
for the investments made by IR in the track renewalson Indian Railways in the beginning of
renewal work mentioned abovewas1.74 months. 1999 [GOI, 20014].

5.4 Case Study 4: - Gains from Investments * Arrearsof Track Renewals(BG) - 12,260 Kms.
madeby IR through SRSF " Distressed Bridges - 262Nos.
*  Overaged Signalling Gear - 1,560 Stations
*  Overaged Coaches (BG) - 1,322 Vehicle Units
*  Overaged Wagons (BG) - 34,000 (in terms of

4-wheelers)
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Fig 3. Trend of Consequential Train Accidentson IR

Mo, of Accidents

BRT R Tegae-aT 199 7-aE

YR 199900 A0C-N

Source: GOI, IRYB, (Severa Years)

It may be seen from the above that during the
period from 1996-97 to 2000-01 accidentson IR
substantially increased, main reason for the same
was arrears of overaged assets mentioned above.
This was due to inadequate provision of Depre-
ciation Reserve Fund to wipe out the arrears, due
to financial constraints of IR. IR had reached the
brink of disaster withitsassetsunder deep distress
so much so that the Railways were unableto pay
even the annual Dividend to the General Exche-
guer. One of the major recommendations of GOI
[20014a] was to set up a ‘ Special Railway Safety
Fund (SRSF)’, as a non - lapsable to be created
to wipe out the arrears in renewal of over aged
assets, viz. Track, Bridges, Rolling Stock &
Signaling gears, etc. Thus, a Rs. 17000 Crores
SRSF was created with effect from 1st Oct 2001,
financed partially through Railway Revenues by
levy of safety surcharge. (Rs. 5000 crores) and

balance (Rs. 12000 crores) through additional
financial assistance (dividend free Capital) from
General Revenues. The currency of the Special
Railway Safety Fund had already cometo an end
on 31.3.2008.

SRSF was allocated funds as under:

Track Renewals 45.0%
Bridges 10.1%
Signal & Telecommunication 18.0%
Rolling Stock 19.0%
Safety Enhancement measures 06.7 %

A review of performance of the SRSF has
revealed that there were some shortfalls in the
targetsafter completion of the extended one-year
period of the Fund at the end of 2007-08. How-
ever, IR did well inmost of the areasin achieving
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the targets set under SRSF, due to which the line
capacity improved and the Railwayswere able to
run more traffic with heavier axle loads.

Review of theperformanceof IR for theperiod
2004-09 from the safety, operational,
financial point of view:

APRL-JUNE 2019

i) Sharp declinein consequential accidents
on IR from 2006 to 2012
As may be seen from Figures 4 and 5 below,
compared to the sharp increase in the no of
accidents to 350 nos. up to 2001 given in
Figure above, there has been sharp declinein
no. of accident from to 131 nos. in 2011-12.

Fig 4. Consequential Accidentson IR

1995-96 1996-97 1997-98 1998-99 1999-00 2000-01
Source: GOI, IRYB, (Severa Years)
Fig. 5: Consequential Accidents on IR
195 194
177
165

141
131
2006-07  2007-08  2008-09  2009-10  2010-11  2011-12

Source: GOI, IRYB, (Severa Years)
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ii) Sharp Growth of traffic during the fir st to 2000-01 which is likely to increase further in
decade of this century compared to next 5 years.
on nearly five decades of growth

on IR since 1950 ) _
Growth of Freight Traffic

Growth of Passenger Traffic
It may be seen from the Table below that

It may be seen from the Table below that growth of IR’s freight traffic output in terms
growth of IR’s Passenger traffic output interms ~ Of Tonne-KMs, in 10 years period between
of Passenger-KMs, in 08 years period between 2000-01 to 2010-11 has been as much
2000-01 to 2008-09 has been as much as the as the growth achieved by IR in 50 years
growth achieved by IR in 50 yearsfrom 1950-51 from 1950-51 to 2000-01.

Table 20. Growth of Passenger Traffic Output on IR.
(Pass-Kmsin Millions)

Year Suburban (all Non-suburban Grand
classes) Total
Upper Second Class Total Non-
class suburban
Mail /Exp Ordinary Total
(inc SL class)

@ @ (©) ©) ® C) U] ®
1950-51 6551 3790 12537 43839 56176 59966 66517
1960-61 11770 3454 22251 40190 62441 65895 77665
1970-71 22984 4394 37856 52886 90742 95136 118120
1980-81 41086 5140 86712 75620 162332 167472 208558
1990-91 59578 8712 138054 89300 227354 236066 295644
2000-01 88872 26315 222568 119267 341835 368150 457022
2008-09 124836 49468 419649 244079 663728 713196 838032
2009-10 130917 55182 463321 254045 717366 772548 903465
2010-11 137127 62203 500631 278547 779178 841381 978508
2011-12 144057 72148 548861 281456 830317 902465 1046522

Source: GOI, [2009a)].
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Table 21. Growth of Freight Traffic Output on IR
Y ear Tonnes Index Net tonne Index Lead Index
(Millions) (1950-51=100)  kms(Millions)  (1950-51=100) (kms) (1950-51=100)
() @) (©) ®) (6) @)

1950-51 73.20 100.0 37565 100.0 513 100.0
1960-61 119.80 163.7 72333 192.6 603 117.6
1970-71 167.80 229.4 110696 294.7 659 128.5
1980-81 195.90 267.6 147652 393.1 754 147.0
1990-91 318.40 435.0 135785 627.7 741 144.4
2000-01 473.50 646.9 312371 8315 660 128.7
2008-09 833.39 1138.5 551448 1468.0 662 129.0
2009-10 887.79 1212.8 600548 1598.7 676 131.8
2010-11 921.73 1259.2 625723 1665.7 679 132.4
2011-12 969.05 1328.8 667607 1777.2 689 134.3

Source: GOI, IRYB, (Severa Years)

OriginatingFreight L oadingMilestonesof I R:
The IR crossed original freight loading
Milestones, as under:

1960 - 100 MT
1980- 200 MT
1990- 300 MT
1996 - 400 MT
2008 - 800 MT
2012- 1000 MT

Asmay beseenfrom above, IR took morethan
100 years to reach the level of 100 MT of
originating freight loading, and took more than
140 years to reach the level of 400 MT in 1996.
However, the next 400 MT to 800 MT of origi-

nating loadingwasachievedinonly 12 years. The
increasein the originating loading during thefirst
decade of thiscentury intherecent yearshas been
partly due to unlocking of locked up carrying
capacity due to equipment failures, accidents,
etc., which have considerably reduced after IR’'s
investments in safety from SRSF.

iv) Growth in Infrastructure

Capacity augmentation in terms of infra
structure facilities (moving as well as fixed)
should be an on-going process. The figures of
expansion of rolling stock and fixed investment
between 2004-05 and 2008-09 are as shown in
Tables22 & 23.
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Table 22. Rolling Stock

Year 2004-05 2005-06 2006-07 2007-08 2008-09 Totdl
@ @ &) @ ® ®) ™

Wagons(FWU) 19992 18681 21933 22753 24115 107474
DMUs 36 27 57 33 38 191
EMUs 145 176 251 193 535 1300
MEMUs 88 88 64 33 64 337
Coaches 2623 2684 2881 3101 3193 14482
Electric Locos ((CLW) % 129 150 200 220 789
Diesel Locos (DLW) 121 148 186 222 257 934

Source: GOI, IRYB, (Severa Y ears).

Table 23. Fixed Infrastructure

Y ear 2004-05 2005-06 2006-07 2007-08 2008-09 Total
@ @ (©) ©) ® C) U]
Wagons (FWU) 19992 18681 21933 22753 24115 107474
New Lines km) 150 180 250 156 357 1093
Gauge Conv (km) 779 744 1082 1549 563 4717
Doubling(km) 282 231 386 426 363 1687
Railway Electrification (km) 320 170 361 502 797 2150

Source: GOI, IRYB, (Severa Years).
V) IR’sEarnings Growth:

Thetrend of earning growth of IR since 1980-81 has been as under in Table 24.

Table 24. Trends of Earningson IR since 1980-81

Year 1980-81  1990-91  2001-02  2004-05  2008-09  2009-10  2010-11  2011-12
@ @ (©) ©) ® 6 U] ® C)
Gross traffic receipts 2707 12134 378859
47038 79862 86963 94535 103917

(Rs. In Crores.)

Source: GOI, IRYB, (Severa Years).

It is to be noted from Table 25 that earnings partially due to sharp increases in freight tariffs
on IR have aso gone up significantly due but at the same time, it is to be noted that
to sharp increases in traffic (passenger and passenger tariffs moved up in the 1980s but
freight). It is to be noted that this may be have since then virtualy stagnant.
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5.5 Case study No. 5: Economic Evaluation of
Investmentsin Rail Transport

Background

Thecase study that ispresented in this Section
does not directly deal with evaluation of invest-
ments on safety, either at a micro or macro level
but is described to show the importance of
appropriate investments from time to time and
alsotherelevance of setting aside of appropriate
amounts of funds for replacements and renewal
of fixed assetsthrough depreciation funds) which
can play a major role in sustaining the railway
network in terms of its current spread as also in
its expansion in such a way that this important
mode can support the growth story of the country
inaforceful way.

Though since the fifties and sixties of the last
century, railway systemsall over the world have
found it difficult to survive the intense competi-
tion from the highways (despite being more
energy efficient, environmental friendly and
much less expensive), in the past few decades,
there have been major attempts to revive the
railwaysin arestructured form so asto take care
of emerging requirements as also being compat-
ible with emerging developmental goals which
emphasi se environmentally sustainabletransport
systems. Many investments in railways may not
be financially viable but they are mostly econo-
mically and socially viable and more beneficial
the overall developmental process compared to
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other modes of surface transport like roadways/
highways. It is within this framework that an
attempt is made here to present a case which
examines how the lack of investments in rail
transport in the context of IR has brought about a
drastic shift of modal shares in favour of the
highways over five decades since independence.
In other words, modal shift has resulted in mis-
allocation of resources which viewed from the
point of view of societal (resource) costsis huge.
We begin with some points to indicate fall in
investments on IR which has resulted in a
declining market share. When compared with
developments in the past few decades in other
major railway systems, it appears IR is lagging
behind in terms of coverage, performance, etc. A
brief comparison between other systems and IR
indicates this trend. Further, the case study
description follows. This is adapted to a large
extent from the study in this subject matter
undertaken by RITES[2009].

Declining investmentsin IR

It is well recognised that compared to road-
ways/ highways, railwaysaremuchmorelandand
energy efficient. They ae adso more
environmentally friendly. Any investment in
Railways is not only financially viable but
economically and socially more beneficial com-
pared to other modes of surface transport like
roadways/highways. Y etitisnoticedthatinIndia,
IR hassuffered fromlack of adequateinvestments
as seen from the following Table 25;
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Table 25. Investmentson IR (in Rs. crores)
Sector UptoVth VIthPlan VIithPlan VIlithPlan IXthPlan XthPlan XlthPlan  Xlith Plan
Plan 1980-85 1985-1990 1992-97 1997-2002 2002-07  2007-2012 2012-2017
1950-1978
@ @ (©) ©) ® C) U] ® ©
Railways 4.723 6.585 16,549 32,306 45,725 84,003  81,89,838@ 4,19,221@
Transport sector 10,117 13,962 29,548 65,173 1,17,563  2,59,777 6,13,185  12,04,172
Total outlay 59.979 1,09292 2,18,729 485457 813,998 1525639 36,76,936  76,69,807
Transport sector 16.9 12.8 135 134 144 17 16.7 15.7
%age of total
plan
Railways as 7.9 6.0 7.6 6.7 5.6 55 52 55
%age of total
plan
Excludes inter plan period 1966-69. # Original outlay
@ the outlay does not include funding from PPP or private source.
*Revised
Source: GOI, [2014b].
Declining Market Shareof IR
Table 26. Mode-wise Trafficin Million Tonnes and Percentage Share In Total Traffic
Y ear Total origi-  Railways Highways Coastd Airlines Pipelines Inland Water
nating inter Shipping transport
regional
traffic
@ @ (©) ©) ® C) U] ®
1950-51 82.20 73.2 9.0 NA NA NA NA
(89%0) (11%)
1978-79 2834 184.7 95.6 31 NA NA NA
(65%) (34%) (1%)
1986-87 484.90 255.4 224.0 55 NA NA NA
(53%) (46%0) (1%)
2007-08 2555.35 768.7 1558.9 59.1 0.28 1135 54.9
(30.08%) (61%) (2.31%) (0.01%) (4.44%) (2.15%)

Source- RITES, [2009].
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It can be seen from Table 26 given above that
the market share of rail transport has reduced
drastically from 89% in 1950-51 to 30% only in
2007-08. The road sector has been the biggest
gainer. Comparison of tonne kilometers for the
different modes for the year 2007-08 indicates
share of Railways at 36.06% only.
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I nter national Comparison

The Table-27 below briefly summarises the
comparative position in respect of some key
parameters based on figures published by Inter-
national Union of Railways (UIC), Paris;

Table 27. Key Statistics of Other Railway Systems (All figures pertain to the year 2088)

Country Population Route Kms.  Area(million  Net Tonne Passenger Route Kms Route Kms

(millions) Sq.Kms.) Kms. Kms. (inmil-  per million per square

lions) population Kilometer

area
@ @ (©) ©) ® 6 U] ®

USA 330 150462 9.834 4525217 10239 0.000445 0.01532
China 1435 67515 9.597 2282238 681203 0.0000475 0.00701
German 83 33440 0.3576 70614 79456 0.0004028 0.09351
France 67 28241 0.6438 24508 93277 0.0004215 0.04386
Russia 146 85626 17.15 2491876 129371 0.0005864 0.00499
India 1369 68443 3.287 670175 1149835  0.0000499 0.02020
Japan 126 16852 0.3771 21265 1410 0.0001370 0.04468

Source: UIC, Paris[2019].

Indian Railways lags behind the developed
countries (USA, Germany, France and Japan) in
termsof route Kms per square Kmsor route Kms
per million population served which are broad
indicators of level of connectivity in the country.

In terms of route length, IR is among fourth
largestintheworld after USRail road and Russian
& Chinese Railways. As regards freight traffic
again it is fourth, but substantialy lag behind
thesethree Railway systems. In passenger traffic,
even though Japan carries more passengers,
Indian Railways is the highest in terms of pas-
senger Kms. Yet it is seen that IR is not able to
meet full passenger traffic peak demand in the
country due to increased travel demand of a
growing economy of a continental size. RITES

[2009] showed that the modal shareof IRin India
has steadily declined and was found to be just
about 60% in 2008. The study reported that the
actual modal mix of transportation obtaining at
present is not optimal. If the resource or socia
cost is calculated, as per the optimal mix, the
market share of Railwayswould go up and which
would have led to a saving of Rs. 38,470 crores.
in 2008. This could have doubled by now. This
needed to be reversed by stepping up the invest-
mentsin Railway to augment its capacity so asto
optimise the moda mix of transportation. Thus,
it was made very clear that an optimal modal mix
isto be achieved from the point of view of social
costsand that thelack of investmentshad resulted
in misallocation of resources leading to non-
optimality of flows. RITES [2009] pointed this
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important result based on acomprehensive study
of modal costs that was undertaken at that time.
We attempt to provide an adaptation of this study
below to provide someinsightsinto this study of
costs in terms of the methodology and the data
that was used. However, before we proceed to do
that, we give abrief on the concept of the optimal
modal split and the need to progresstowardsit in
the Indian context.

5.5.1 The Concept of the Optimal Modal Mix
in Transport

Introduction to the Economics of Sustainable
Transportation

It must be recognised that the concept of
optimal mix in transport is related to the overall
concept of the emerging notions on economics of
sustainable transportation. Major concerns about
the quality of the environment, social and eco-
nomic equity, and perceived threatsfrom climatic
changes have provided a basis for an emerging
interestintheconcept of sustainable devel opment
which, in general, refersto astatein which there
is a balance of economic, social and environ-
mental goals, including those that involve long-
term, direct and indirect, impacts. It reflects a
basic human desire to protect and improve the
situation on earth with a focus on the integrated
nature of human activities which requires coor-
dinated decisionsamong different sectors, groups
and across jurisdictions, local, regional, national
and international. In other words, sustainable
development aims to expand the objectives,
impacts and options considered in the develop-
mental process, which helps in ensuring that
short-term decisionsare consi stent with strategic,
long-term goals.

ECONOMICS OF SAFETY ON RAILWAY SAFETY

201

Sustainable development applied to transport
systems requires the promotion of linkages
between environmental protection, economic
efficiency and social progress. Under the envi-
ronmental dimension, the objective consists in
understanding the reciprocal influences of the
physical environment and the practices of the
industry and that environmental issues are
addressed by all aspectsof thetransport industry.
Under the economic dimension, the objective
consists of orienting progress in the sense of
economic efficiency. Transport must be cost-
effective and capable of adapting to changing
demands. Under the social dimension, the
objective consists in upgrading standards of liv-
ing and quality of life.

Intermsof all thesedimensions, objectivesare
sought to be achieved through proper planning,
implementation and operation system manage-
ment, proper capacity enhancement and man-
agement, energy management, and
environmental management. Before energy
efficiency and climate change became policy
concerns, sustainable transport was defined in
terms of policies which were based on access-
based transport planning oriented around plan-
ning for proximity. Today, the focus on energy
saving and conservation, environmental impacts
dominate the policy debates and frameworks of
most countriesin this context with basicissues of
efficiency of planning, implementation and
operating practices not being given the emphasis
that is also required to sustain systems in the
long-term. In other words, sustainable transport
has a wider framework than just energy and
environmental sustainability and it is being
increasingly recognisedthat thereisaneedtolook
at the basic economics which is commonly one
of the factors contained within sustainability
depictions. The common thread of these depic-
tionsisthat sustainability islocated in the region
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of overlap of the separate factors so that
sustainability isthe optimum mix of a number of
desirable outcomes. In recent decades, economic
deregul ation in many economiesacrosstheworld
has greatly promoted non-sustainable behaviour
such as high-vehicle ownership, use of high
fuel-consumption-vehicles and consequent poor
use of public transport. This development has
given rise to the feeling that returning to more
sustainabletransport isunlikely until thetimethe
policy framework withinwhich peoplelivedrives
them in this direction. But the issue is: more
specifically, what are the economic elements of a
sustainable transportation policy framework?
These are spelt below in brief.

5.5.2 Economic Elements of a Sustainable
Transport Policy Framework

The framework of an appropriate sustainable
transport policy would seek to achieve, among
other things, some of the following economic
objectives:

* emphasis on realistic modal pricing
methods to ensure that users pay the full
social and environmental costs of their
transport decisions and movement thereby
tosustainlong-termviability of thesystem.

* To strike the right balance between
modes of transport in serving economic
development needs of a country

*  To provide for safe mobility.

We now need to proceed with the basis for a
sustainable transport framework policy in the
Indian context.

5.5.3 Balance between M odes- The Concept of
Modal Share and Optimal Modal Split
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In the 1950s, Indian Railways (IR) was the
dominant modefor inland transport of goods and
thiswas achieved not only dueto its capability to
cater to traffic in smalls, wagon loads as well as
train-loads but equally owing to a lack of com-
petition from road transport which was till inits
infancy withinadequaterequiredinfrastructurein
terms of roads and mobile units to provide an
effective aternative. Moreover, with increasing
investment provision on development of railway
infrastructure made in the first one and a half
decades of planning, there was a 63.7% decadal
growth in originating traffic during the period
1950-51 to 1960-61. The historical growth of IR
freight traffic is presented in Table 2.13. How-
ever, inadequate allocations in the ensuing three
Five Year Plans constrained the transport
infrastructure leading to an increasing gap
between the demand and supply for transport.
This was reflected in the progressive decline in
the decadal growth of rail traffic from 40.2%
during 1960-61 to 1970-71 and subsequently
16.7% during 1970-71 to 1980-81.

In the early 1980s, IR, under pressure for
transporting increasing volumes of bulk com-
moditiesto meet therequirementsof theeconomy
and facing capacity constraints, decided to do
away with smalls and wagon-load traffic and
resorted to end-to-end running of single com-
modity rake loads. As aresult of this change in
pattern of movement, IR could carry significantly
higher volumes of traffic which was reflected in
the decadal growth of 62.5% achieved by 1991.
However, in the process, IR practically lost most
of the piecemeal wagon load traffic (including
parcels) to agrowing road transport system. GOI
[1980], in formulating its policy recommenda-
tions, had accorded an overriding priority to the
objectiveof energy conservation, particularly the
conservation of petroleum productswhoseimport
bill absorbed over 50% of Indias foreign
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exchange earnings during the late 1970s. The
Committee suggested a package of policy mea-
sureto conserve the use of petroleum productsin
transport. These measuresintended, first of all, to
divert traffic from roads to railways through
pricing and fiscal policies. Second, they envis-
aged agreater use of electricity asamotive power
for transport by encouraging measures such asthe
electrification of the railways. The railways, by
the early nineties, had completed, to a large
extent, the electrification targets but other mea-
sures were not undertaken with almost nothing
having been doneto changethe pricing and fiscal
policies to discourage energy-intensive use of
transport. Thisscenario that hasactually emerged
isthereverse of what hasbeen expected or desired
by the policy makers. This has had has very
seriousimplicationsfor the country not only from
the point of view of energy conservation or the
balance of payments problem- the objectives
traditionally pursued but also for the pursuit of
what arenow globally considered themost crucial
objectives which any modern transport policy
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should seek to achieve as part of a sustainable
development strategy, namely, the control of
environmental impacts and the reduction in the
number of deathsand injuriesin transport. These
impacts have, in recent years, assumed such
alarming proportions that they have amost
everywhere threatened the lives of users and
non-users of the system alike.

Whileamajor part of traffic hasshifted toroad
transport, substantial quantities of POL products
have shifted to pipelines. Movement of cargo by
Coastal Shipping has also been on the increase
whilelnland Water Transport accountsfor asmall
share of traffic. During the past couple of years,
however, various policy initiatives and innova-
tive measures have been adopted by IR which
have resulted in improved productivity of assets
and given aboost to traffic handling capability of
the Railways. The historical performance of dif-
ferent modesin termsof sharein total originating
tonnes has been shown in Table 28.

Table 28. Historical Modal Performance (Inter-Regional Traffic)

(Million Tonnes)

Year TOTAL ORIGINAT- MODAL SHARESIN TOTAL ORIGINATING TONNES
ING TONNES (MT)
Railways Highways Coastal Ship-  Airlines Pipelines IWT
ping
@ @ ® 4 ® (6) Q) 8
1950-51 82.2¢ 732 9.0 - - -
(89%) (11%)
1978-79 283.40** 184.70 95.60 3.10
(65%) (34%) (1%)
1986-87 484.9** 255.40 224.00 5.50
(53%) (46%) (1%) 0.28
2007-08 2555.35 768.72 1558.87 59.10 (0.01%) 113.50 54.88
(30.08%) (61.01%) (2.31%) (4.44%) (2.15%)

* Exclusive of Coastal Shipping, Airways, Pipelines and IWT.
** Exclusive of Airways, Pipelinesand IWT.
Source: RITES, [2009]
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A central issue of transport policy and plan-
ning is to alocate rationally and at minimum
resource cost the total available resources for
investment between various modes of transport
to matchwith growing requirementsthe economy
so as to achieve an optimal modal split. But
resource costs cannot be measured in isolation
from the Government’ s socio-economic, priority
objectives or financia constraints. GOI [1980],
expected that the modal split by the turn of the
century would be such that nearly 72% of long-
distance freight would move by rail and 28% by
road as against the base year split of 67% for rail
and 33% by road. This has not happened. We
present a brief review of the portion of the study
related to estimation of modal costs on railways
and highways with a view to raise awareness
amongst readers on the complicated method-
ological stepsinvolved (with the associated data
issues) which can be used for costs estimation in
the Indian context in a more systematic way than
is being done now. We then proceed to examine
theconcept and analysi sof breakeven point which
defines the optimal area of operation for the
movement of a commodity by a particular mode
thus defining commodity specific Break-Even
Distances which thus provide the basis for opti-
mal allocation of traffic amongst modes.

5.5.4 Modal Transportation system Costs in
2008 (as adapted from RITES[2009])

This part presents a broad overview of the
costing methodol ogy followed by enunciation of
detailed process adopted for estimation of trans-
port costs and resultant financial and econo-
mic/resource cost estimates in respect of two
major modes, viz., Rallways and Highways
separately.

The main objectives of costing studies were are
asfollows:
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*  Determination and analysis of modal
transport costsin terms of both resource
costandfinancial cost for each of theabove
modes of transport, incorporating existing
as well as future transport technological
advancements.

*  Indicate the desirable share of mode of
transport on the basis of cost consider-
ation.

While converting financial costs into econo-
mic/resource costs, transfer paymentsin terms of
subsidies, taxesand dutieswere excluded. Unlike
financial costs, economic/resource costs incor-
porate elements of socia costs in terms of
pollution and accidents. The economic/resource
costs were thus worked out as under:

Resource Cost = Financial Cost * Shadow Price Factor
+ Social Cost

In the context of long-term planning for the
transport sector, long run marginal costs are
relevant. For assessing long run marginal cost, it
was assumed that all the costs incurred are vari-
able.

Broadly, operator cost data were obtained
from the operators. For collection of user cost
data, specially designed survey instruments were
canvassed in respect of both modes.

i. Overview of Modal Costing M ethodology

In the course of movement of men and mate-
rial, costs are incurred by different mode of
transport. As the costs assessed have to be
comparable between modes, a common base is
needed for assessing cost of services by different
modes. The flow chart at Figure-6 provides the
common platform for assessment of cost of dif-
ferent modes of transport.
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Figure 6. Flow Chart for Estimating M odal Cost
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Theflow chart gives stepsfor arriving at costs
involved in various stages. Operational costsand
Capital costswereestimated for each of themodes
of transport. Elements in financial cost were
converted to economic cost. To the economic
cost, environmental and accident costs were
added to assess the resource costs.

ii. Modal Costsfor Railways
Introduction

Rail transport costs, unlike road, are charac-
terised by high fixed cost of relating to moving

and fixed equipment, but lower per unit fuel and
operating costs, as rail can carry large volumes.

Resourcs Cos Emmm&ﬁkciﬁdmtaltasﬂ

Moreover, these fixed (mostly infrastructure and
some manpower) costs and variable operating
costs are joint costs that have to be allocated
between several kinds of productsand servicesto
arrive at thetotal cost of each service or product.

In order to facilitate dynamic decision making
regarding investment in transport infrastructure,
aswell asrail operations and pricing, the system
of costing should be able to record fixed and
variable elements of train operations separately,
thereby enabling an evaluation of whether it is
profitable to continue or start different services,
and al so how much to chargefor them. It may not
be necessary, for instance to charge all the costs
for a particular service, if al the fixed costs are
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being recovered from some other high value
traffic. On the other hand, some services may
justify recovery of aprofit element over andabove
thefully distributed cost aswell. Thethen costing
procedure used on the Indian Railways, for
instance, only worked out the fully distributed
costs for each service, an approach that did not
facilitate determining of marginal cost for pro-
viding additional serviceswhich isnecessary for
comparison of cost of service by different modes
of transport.

Costing of railway systems has been in vogue
sinceitsinception of therailways, and has drawn
the attention of practitioners, economists, plan-
ners and policy makers. Though the tools used
varied and changed with purpose on hand across
time, it must be noted that rail costing has defied
any standardisation owing to many complexities
the main being the joint nature of costs incurred
in different operations, huge sunk costs and the
non-linearity of growth expenditure to outputs.
Keeping thisin view, the procedures adapted for
rail costing have always required to address the
needs of a particular exercise while also keeping
the data availability in view.

The study thus had to estimate the financial,
economic and social costsboth for the operations
and maintenance activity and capital costsfor the
Railways. The financial and economic costs
incurred by the user of rail servicesare also to be
included to estimate thetotal cost of services. The
costs should berelated to therail network so that
differences in the costs in moving cargo on dif-
ferent types of sections are brought out clearly.

The present costing exercise has asiits central
objective, calculation of fixed cost, and variable
cost for each category of service, i.e., Goods and
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Passenger, for Broad Gauge Railway lines com-
prising 89.4 % of total rail network. Fixed costs
include both Capital costs of track, locomotives,
rolling stock, and signalling and fixed element of
maintenance of infrastructure and some man-
power element of operating costs. Variable costs
that vary with output consist of maintenance and
operating costs that may be directly attributed to
theserviceor which may bejoint costsfor several
services, which haveto bedivided between goods
and passenger services.

A basic scheme of various steps involved in
the costing processisbrought out intheflow chart
givenin Figure-7.

Indian Railways had an elaborate costing
exercisein early 70’ sto develop fully distributed
costs of different services. The system generated
unit costs by segregating the costsinto suburban,
goods and coaching activities and then assigning
the costs based on pre-assigned ratios. The
method, while robust and well established on IR,
had the following limitations in terms of its
appl icability applying to the current study:

Not possible to separate the variable and
fixed costs of operations

*  Effects of gradients could not be segre-
gated when dealing with costs at the sec-
tional level

Earlier studies by RITES [1978 and 1986] esti-
mated costs at the sectional level by collecting
datafrom samplesections. Theapproachwasable
to relate the sectional coststo the railway opera-
tions and estimate the cost of movement for
different sectional types. A major limitation of the
study was the ability to collect data from repre-
sentative sections. A total of 21 sections were
studiedindetail, 14inBroad Gaugeand 7inMetre
Gauge, to estimate the costs.
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Figure7. Flow Chart for Estimating Railway Costs
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Asthe sample size waslimited and variability
on IR was very high, the assumption that costs
would represent the compl ete section wastenous.
More importantly, the sectional data was used
merely to supplement the cost analysis under-
taken at the divisional level.

TheApproachto O & M Cost Estimation

A major problem in railway costing is to
segregate joint costs incurred for moving goods
and passengers. Resol ution of thisissueiscritical
to estimate unit costs of operations of any
multi-product industry. To estimate these costs
two methods have been popular, namely, the
typical cost accountant’s approach and the sta-
tistical approach. The cost accountant’ sapproach
has aways depended primarily on surveys of
representative situations and assigned predefined
ratios to allocate the expenditure incurred for

Shadow Pricing
Factor

various common services. IR’s then existing
costing approach and that adopted by earlier
RITES used this method though it is beset with
many problems pointed out earlier.

The dtatistical approach would involve col-
lection of data from various units and use statis-
tical tools to assign costs to different services.
This method was pioneered in the context of
Americanrailroadsby Meyer, et.al.,[1959]. Such
a method had some inherent advantages com-
pared to the first approach such as using all the
available data to point out the variations in costs
for different types of outputs. Such a method has
also the advantage explicitly providing insights
into the underlying relationships rather than
provide any arbitrary judgement depending on a
particular individual or aset of individuals. But a
basi c requirement for applying statistical toolsto
acost approach would be the availability of data
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spread a large number of sampling units. This
would take care of the greater variability of the
inputs and outputs (particularly the case in rail-
ways) dueto the robust methodol ogy that such an
approach involves. It must be noted that Indian
Railways, owing to its size, geographical diver-
sity, and historical development has such a basis
since it has 16 zones, 67 divisions and 46
workshops as administrative centres of expendi-
ture spread over the country.

A Division isthe lowest independently func-
tioning unit where the expenditure and output (or
performance factors) is recorded. Even at the
divisional, there is wide variability in the
expenditure pattern and outputs. The divisions
vary in the quantum of expenditure and the
relative proportions of the different expenditure
heads depending on the outputs. However, in
areas where the datawas sparse or less amenable
to the use of statistical methods, the survey
approach was used for the study.

Sour ces of Data

To estimate costs, data on expenditures and
outputswererequired at thelevel of thedivisions.
The expenditure data were being maintained by
the accounts department of the concerned divi-
sion and wasrecorded in the Revenue Allocation
Register (RAR). RAR datawas normally kept at
the 16 zonal headquarters but data are recorded
for 162 accounting units consisting of 16 zones,
67 divisions and 46 workshops and some mis-
cellaneous accounting units. Equally compre-
hensive were the details of expenditure recorded.
The data on expenditure were hierarchically
arranged in order of demand, minor head, sub-
head and detail ed heads. After compilation of data
for all 16 zones, it was observed that data was
recorded for 2149 detailed heads. At this stage, a
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few comments on the data structure of RAR
required to be pointed out. The RAR data
recording mechanism, aprocessthat had evolved
over a large number of years, found to be very
meticulousand comprehensive at the zonal level.
However, the data structure for RAR was not
found to be standardised / uniform across the
Indian Railways. As a conseguence, a lot of
problemswere encountered when there was need
to compare data across different zones. It was
found necessary to bring about some uniformity
in the data structure uniform across all the zones.
Thiswasto enable comparison of costsacrossthe
zones and divisions simpler and purposeful. It
was also found necessary to add more accounting
units especially the diesel and electric loco sheds
which were spending considerable amount of
money. However, unlike the expenditure data,
performance data were not being maintained at
one source and it was found necessary to collect
them from a number of sources.

Estimation of O & M Unit Costs:

The unit cost of transportation for various
modes plays an important role in defining the
importance of each mode and thus affecting the
inter-modal choice of the users. Unit cost com-
prises both noticeable (quantifiable costs) and
concealed (non-quantifiable) costs. While the
guantifiable costs are worked out by using
element-wise ongoing market prices, the non-
guantifiable costs are estimated on normative
basi s, wherethe normsaredevel oped not asapart
of the same exercise but after going through a
detailed analysis of limited data/information.

After analysing the expenditure pattern, unit
costs were estimated for 7 expense categories.
The expense categories and related performance
units are given in Table-29.
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Table 29. Expense Categories and The Performance Units
SN ELEMENTS OF COSTS UNIT
@ @ (©)
Operating & Maintenance Cost:
Diesel Loco: R&M, POH, Per 000’
Fuel/Fuel Related Operating Expenses Per 000’
1 Operating Exp. Other than Fuel Per 000’
Electrical Loco: R&M, POH, Over Head Equipments Per 000’
Fuel/Fuel Related Operating Expenses Per 000’
Operating Exp. Other than Fuel Per 000’
2 Permanent Way-Track Per 000’
3 Signal & Telecommunications. Per Train
4 KM Cost of Other Transportation Per 000’
5 Cost of Carrying Units: Wagons Per Wagon
Day Vehicles Per Vehicle
6 Day Terminal Expenses Per Tonne
7 Overhead Expenditure Per Tonne

Linear regression analysis was used to esti-
mate the link between expenditure and output. In
this case, the dependent variable comprised the
expenditure whereas the independent variables
were the units of output.

Estimation of Unit Capital Costs

Assets are acquired and used on a continual
basis and estimating the cost of capital for a
particular year becomes difficult. The issue was
further complicated as the methodology of the
study had to adapt a uniform method for capital
costsacrossthemodes. Giventhedataavailability
in different modes of transport, it was assumed
all the assets were acquired or built in 2007-08
and accordingly estimated capital costs. Thiswas
indeed a very strong assumption to make espe-
cialy inthecase of therailwayssince IRisavery
old organisation and isstill using assetsbuilt long

time back.

The annual cost of using the capital assetsis
normally assessed by three different methods.
First, the annual depreciation of the asset, arrived
at by dividing by asset life assuming straight line
method of depreciation, is assumed as the annual
cost of capital. This approach de-links the
financing of the capital assets from their utilisa-
tion, an issue relevant for policy perspective. In
the second approach the annual deprecation is
increased by adding interest to the capital. The
third method uses capital recovery factor
approach where interest on capital and depreci-
ation were simultaneously considered to arrive at
afixed annual value.

As the primary objective of the study was to
simulate cargo flow on the transport network it
was imperative to relate the unit costs arrived to
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different typesof sectionsfor movement of cargo.
Both capital and operations costs firstly vary
based on the number of linesin the section; hence
single line and double line or multiple lines are
takenastwo categories. Similarly, theelectricand
diesel sections have different characteristics and
they influence the operational and capital costs
totally. Gradient of a sectionisacritical element
in deciding capital and operations costs because
speed of movement, tractive effort required and
detention hours vary with the gradient. Based on
this criterion, sections were divided into two
categories; plain sectionswith gradientslesssteep
than 1 in 100 and ghat sections with steeper
gradients. The sectiona costs vary due to sec-
tional speeds, requirement of additional loco-
motives for movement and additional time spent
for safety examination. All these factors were
considered in estimating the sectiona costs.
Sectional speed and detention datawere obtained
from Freight Operating Information Systems
(FOIS), train running data base for large sample
of sections. Thedata on requirement of additional
locomotives and additional train examinations
was obtained from working time tables, FOIS
information and discussions with the zonal
operating teams. Using the above criteriaaverage
Sectional Unit Costs were estimated for Indian
Railways. The unit costs are then converted to
cost per tonne-km (tkm) for freight services and
cost per passenger-km (pkm) in the case of
coaching services by developing appropriate
factors (as weights).

Costing of Commaodities

The costing was out carried out for 10 repre-
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sentativecommodity groupsasgivenin Table-30.

Table 30. List Of Representative Commodities

1 FOOD GRAINS 6 POL

2 FRUITS& VEGETABLES 7 CEMENT

3 COAL 8 LIVESTOCKS

4 FERTILISERS 9 IRON & STEEL
PRODUCTS

5 SUGAR 10 CONTAINER

Commodity wise costs were identified to be
varying by three important cost influences such
as percentage of distance the trains run empty
after unloading or to load a cargo (referred as
empty return ratio), average quantity loaded in a
wagon, and averagelead for the cargo. Theempty
return ratio for different types of wagons and
averagequantity loaded in awagon was collected
from the Railway Board published records. The
average lead data were based on the Annual
Statistical Statements. The estimated Unit Costs
were than compared with actual Unit Costs. The
cost variations were less than 10 per cent across
the different elements thus reflecting the useful -
ness of the estimation procedure.

Economic and Social Costing

Taxes and subsidies are parts of any transport
industry; more importantly so rail movement. To
assess the economic costs taxes and subsidies of
the system are corrected and shadow pricing
factors worked out using the Planning Commis-
sion Project Appraisal and Monitoring Division
(PAMD) guidelines.  Accordingly,  Unit
Economics Costs were derived for the repre-
sentative commodities for the Plain as well as
Ghat Sections (given in Table 31 below).
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Table 31. Unit Economic Costs for the 10 Commodities
Unit: Rs/TKM
SN ELEMENTS PLAIN SECTION GHAT SECTION
DSL ELEC DSL ELEC

SL DL SL DL SL DL SL DL
1) (3] (3 4 (5) (6) (7) ()] 9) (10)
1. Food grains 0.63 0.59 0.53 0.52 0.98 0.91 0.80 0.74
2. Fruits & vegetables 0.65 0.61 0.55 0.53 1.00 0.93 0.83 0.76
3. Coal 0.68 0.64 0.57 0.55 1.04 0.96 0.85 0.78
4, Fertilisers 0.65 0.62 0.55 0.54 1.00 0.93 0.82 0.76
5. Sugar 0.63 0.59 0.52 0.51 0.97 0.90 0.80 0.74
6. POL 0.74 0.70 0.62 0.60 1.15 1.06 0.94 0.86
7. Cement 0.67 0.64 0.57 0.56 1.02 0.95 0.84 0.78
8. Livestock 1.56 147 1.30 1.27 244 2.26 2.00 1.84
9. Iron & Steel Products 0.69 0.65 0.57 0.55 1.08 1.00 0.88 0.80
10. Container 0.80 0.76 0.67 0.66 1.23 1.15 1.02 0.94

Another important step invol ved wasto assess
the externalities involved in rail transport. The
Inception Report mandated assessment of envi-
ronmental cost and accident cost as part of the
social cost. To assess the environmental cost,
abatement costs worked out by Central Pollution
Control Board (CPCB) to reduce carbon dioxide
emissionswereconsidered. Thecost of abatement
of greenhouse gases worked out to Rs 0.05/tkm
for diesel traction and Rs 0.01/tkm for electric
traction. The accident cost assessed by Asian
Ingtitute of Transport Development (AITD) were
adopted for the study and updated to 2007-08.
Accident cost works out to Rs 0.001/tkm. Total
resource cost for transport by rail was obtained
by adding the economic costsand thesocial costs.

Modal Costsfor Highways

In the case of Highways (road transport), unit
operating costs of carrying goods and/or pas-
sengerscan bedividedintwo categories- vehicle
operating costs and the user costs. While the
vehicle operating costs are directly borne by the

service providers or the vehicle owners, the user
costs are incurred by the users of the service
beforethe actual start of the modal transportation
as well as after the completion of the transport
service and are thus in addition to the vehicle
operating costs. Thelater element of cost relates
mainly to packaging, handling, local cartage,
inventory, etc., in the case of goods transport
sector. For passenger transport it related to the
distancetravelled by the passenger fromhisactual
place of start (stay) to the bus terminal at origin
and similar leg of journey at destination to reach
his final destination.

Therequisite cost structure was devel oped by
collecting item-wise cost incurred by various
agencies in financia terms. All the costs have
been collected for the base year 2007-08 and used
along with goods and passenger flows data esti-
mated which were based on detailed surveys.
Financia costs for different components were
converted into economic terms by adopting
relevant norms prescribed by the Planning
Commission, Govt. of India. The cost structure
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for highways was examined in terms of three
elements, namely, Vehicle Operating Costs
(VOC), highway costs and user costs. Financial
costs were converted into economic costs, using
shadow price factors mentioned earlier.

In gpite of the fact that both goods and pas-
senger transport use similar type of vehicles and
perform on the same infrastructure, their
operationsarenot similar. Moreover, inthegoods
sector where private operators play a significant
role, public sector is more effective in the pas-
senger transport sector, because of various rea
sons. In thelight of this, while estimating vehicle
operating cost norms, goods and passenger
sectors are considered independently.

Vehicle Operating Costs

Vehicle operating costs have been estimated
toreflect the entire spectrum of costsborneby the
vehicle owners/operators as service providers.
Since these costs vary under different operating
conditions such as terrain, highway quality,
commodity handled, etc., an attempt has been
made to distinguish costs structure to reflect all
these operating conditions. Further, with a view
toascertain cost di scrimination arising on account
of varying vehicle operating conditions, both due
to ownership as well as operating conditions in
different parts of the country, the sample frame
for collecting information has been drawn from
all over India

In order to estimate the relative vehicle oper-
ating costs under different operating conditions
the requisite information has been collected by
canvassing specially designed questionnaires.
Keeping in view the predominance of single-
truck owners/operators in goods transport sector
and the method of their maintaining
records/information on vehicle performance and
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cost particulars, separate questionnaires have
been used for single-truck operators and multi-
vehicle operators. While for the multi-vehicle
operators, the information has been culled out
from their records, for the single-vehicle opera-
tors personal interview method was adopted for
collection of the required information from the
crew. Reverseholdsgoodinthe case of passenger
transport sector, where main emphasiswas given
to collect information from the State Road
Transport Undertakings.

Inview of thefact that details of certain goods
vehicle operating costs as well as operating
behaviour can be elicited more accurately from
the vehicle crew, the required information was
collected by canvassing a specially designed
guestionnaire on ‘Vehicle Performance and Cost
Behaviour’ survey along with the goods O-D
survey conducted at more than 1000 check-posts
all over the country. On the other hand, for the
more organised passenger transport operations,
similar information could be collected on the
basisof sampleinterviewswith the crew working
on various routes.

Since the load-ability of trucks varies from
commodity to commodity, in order to assess the
actual load of different commodities carried by
various types of vehicles on different routes, at
al-Indialevel, Weigh-bridge surveys were con-
ducted at selected locations. Requisite informa-
tion on trip particulars, commodity particulars,
weight of empty vehicle (un-laden weight of the
vehicle) and the gross weight of the vehicle
including the weight of commodity, has been
collected just at the start or at the end of atrip, at
the existing private weigh-bridges. The process
involved recording of two weigh-ments in each
case. For the terminating trips, particulars of
vehicle (vehicle registration No., ULW, RLW,
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carrying capacity, etc.), trip particulars (origin-
destination), commodity carried, grossweight the
vehicle were recorded and the weight of the
un-laden vehicle was recorded after the vehicle
was emptied at the final destination. On the other
hand, for originating trips, all information other
than the Gross Vehicle Weight (GVW) was
recorded when the empty vehicle is weighed
before start of thetrip. Thisinformation wasused
to determine the extent of overloading on various
road section characteristics.

With a view to correlate the data collected
throughthegoods origin-destinationsurveyswith
the road network and vehicle characteristics,
operating costs have been estimated under dif-
ferent scenarios. In order to accommodate high-
way characteristicsin the cost estimates, separate
costs have been estimated to represent terrain
(Plain, Hilly/Rolling), highway type (NH, SH,
MDR/ODR) and road width (Single-lane,
Double-lane, Four-lane and above 4-lane). Sim-
ilarly, keeping in view the carrying capacity of
different types of goods vehicles separate costs
have been estimated to represent tempos (Light
& Medium Commercial Vehicles), trucks(Heavy
Commercial Vehicles - 2 axle), trucks (Heavy
Commercial Vehicles - 3 axle) and multi-axle
trailers(Heavy Commercial Vehicles- 4 axleand
above).

Highways Cost (Road)

Thewholeroad network of thecountry isunder
the direct control of government agencies. The
road network is categorised as Nationa High-
ways (NH) including Border Roads, State High-
ways (SH), Mgor District Roads (MDRs), Other
District Roads (ODRs), Village Roads (VRs) or
Projects Roads.
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Highway cost are borne directly by the
appropriatelevel of government. Sinceit was not
feasible to develop historic Highway systems
cost, a new set of costs were estimated based on
the then current market price (base year costs).
Relevant information was collected through
various Highway Projects/studies undertaken by
RITES Ltd on behalf of National Highway
Authority of India(NHALI) and other government
agencies in the past decade before the study. In
addition, to account for annual repair & mainte-
nance of road sections, the requisite information
was collected from the concerned government
site offices.

In order to estimate base year costs of each
type of road section, item wise quantities of work
and the related costs were worked out. Since in
majority of the cases the land had already been
availablewiththe government for construction of
new road section or up-gradation of the existing
section, land cost was considered as sunk. The
entire set of activities towards construction of a
new road link was classified under the following
sub-heads:

*  Siteclearance

*  Earthworks

*  Sub-Base and Base Courses

*  Bituminous Courses

*  Cross Drainage Works (Culverts)

*  New Bridges, Underpasses, Grade Sepa-
rators and

*  Drainage and Protective works

*  Miscellaneous

Efforts were made to select road sections
spread all over the country to develop homoge-
neous cost norms. Based on the estimated quan-
tities of work under each item, total input costs
were estimated by using the then 2007-08 price
structure applicable to that particular region. To
arrive at thetotal capital cost of the road section
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under study, Environmental Cost, Resettlement
and Rehabilitation Cost, Relocation of Utilities
Codt, etc., wherever applicable, were also con-
sidered in addition to expenditure towards other
contingencies, construction supervision, etc.
Item-wise financial costs were converted into
economic terms by using appropriate conversion
factors devel oped on the basis of detailed studies
of limited sample road sections, as the highway
costs are relevant only for economic costing.
Similarly, to arrive at thetotal highway cost, data
on annual repair & maintenance of selected road
sections were collected from the concerned
agencies.

The annual capital cost of the respective road
sections, keeping in view the life of 100 years
(relevant for bridges& culverts), wasworked out
using cost recovery factor by deploying an eco-
nomic discount rate of 8% per annum. Total
annual costs (capital and repair & maintenance)
converted to daily units. Since different sections
have different designed capacity (PCUs/Day, as
per IRC Norms), and the utilisation, corre-
spondingtotal costswereassignedtoarriveat cost
per PCU. Since goods vehicle-mix comprised
vehicleswithdifferent PCU equivalentsandloads
carried, weighted averages were estimated and
used at the national level to appropriately
apportionthe cost to arriveat per tonne-kilometre
highway cost.

Thecomparativeimpact of highway costisthe
highest under low traffic road sections as
observedinthe caseof hilly sectionsthat involves
comparatively higher capital cost for construc-
tion, higher annual R& M and hasalower capacity
vis-a-visplainor rolling sections. To takeaccount
of highways costs applicable for passenger
transport, cost per PCU arrived were used towork
out cost per passenger on different distance slabs.
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User Costs (Passengers)

Users cost in the case of passengers relates to
the cost of local movement of passenger from
placeof stay at originto placeof final destination.
Using the methodology adopted to estimate bus
operating costs, vehicleoperating costsof various
modes of local transport have been estimated.
Based on the data collected at select Metro cities
and Mofussil towns on various modes used and
the average distance travelled, appropriate costs
to represent Metro city and Mofussil towns have
been worked out. Depending on the passenger
movement between various combinations, the
relevant costs have been worked out. Total pas-
senger transport costs estimated for various
combinations are given in Table-32.

User Cost (Goods)

For moving cargo between any two points, the
total costs would include the costsincurred by a
mode operator (like rail, road and coastal ship-
ping) and the costs incurred by a consignor or
consignee so as to be able to use a mode of
transport. The economic and financial costs
incurred by each mode of transport were
described earlier. However, auser (consignor or
consignee) incurs additional coststo move cargo
by different modes of transport.

To be able to move cargo by a mode of
transport the cargo needs to be packed, loaded or
unloaded, and moved from originating point to
the nearest point where the mode is available or
viceversa. However, different modesof transport
call for different levels of expenses for each of
the elements. Table 33 shows the user elements
involved for each mode of transport.
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Table 32. Passenger Movement Cost - Highways

MOVEMENT TRIPLENGTH (KM) (RS. /PASSENGER)

TYPE

100 150 200 250 300 350 400 450 500 550 600 650
@ @ (©) ©) ® C) U] ® © @@ @11 @ @
FINANCIAL
MetroCityto ~ 64.00 83.93 103.87 123.81 143.75 163.69 183.63 203.57 22351 24345 263.39 283.33
Metro City
MetroCityto ~ 57.99 7834 98.69 119.04 139.40 159.75 180.10 200.46 220.81 241.16 261.52 281.87
Mofussil Town
Mofussil Town 60.03 84.83 109.62 134.42 159.21 184.01 208.80 233.60 25840 283.19 307.99 332.78
to Mofussil
Town
ECONOMIC

MetroCityto 5546 71.89 8831 104.74 12117 137.60 154.03 170.46 186.88 203.31 219.74 236.17
Metro City
MetroCityto ~ 50.24 67.15 84.06 100.97 117.87 134.78 151.69 168.59 18550 202.41 219.32 236.22
Mofussil Town
Mofussil Town 51.79 7255 9332 114.08 134.85 15562 176.38 197.15 217.91 238.68 259.44 280.21
to Mofussil
Town

Table 33. User Cost Elements Involved for Rail and
Highway M ode of Transport

SN ELEMENT RAIL ROAD
@ @ (©) ©)
1 Packing yes yes
2 Handling yes yes
3 Local Transport yes
4 Transit Loss yes yes
5 Siding Charges yes
6 Inventory Holding Cost yes yes

While costs relating to Packing (excluding
Coal, POL, Iron & Steel and Livestock which
need no packing), handling and transit inventory
are relevant to transport of goods by Railways,
Coastal  Shipping and Highways, and local
transport which is relevant generally in the case

of Railways and Coastal Shipping. The siding
cost is relevant for rail transport and Coastal
Shipping only and that too for specific commo-
dities, viz., Cement, Fertiliser, Coal, Steel, POL,
Wheat and Sugar. Incidentals, i.e, cost of
transmittal of freight receiptisrelevant mainly in
the case of Railways and Coastal Shipping, asin
the case of Highways, thefreight receiptsin most
cases are sent through truck drivers. Octroi was
taken into consideration in terms of financial
costing only for each of the modes.

Data Sourcesfor User Costs

For collection of requisite user cost data, a
commodity related sample frame of consignors
and consignees was drawn up and a comprehen-
sive schedul e/questionnaire was designed for the
purpose. In collecting the data, both approaches,
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i.e, mailing the schedules to sample con-
signor/consignee firms and personal canvassing
by the RITES study team were adopted. Though,
in some cases, particularly for sugar the mailed
schedules did bring in response, in most other
cases data had to be collected through personal
interviewswith the concerned parties. The major
difficultiesfaced during thefield surveyswere (i)
reluctance of the respondents, mainly private
agencies, to part with the data and (ii) the dif-
ferentials between the manner of data mainte-
nance by the firms and the manner in which the
data were demanded by project requirements.
The approach adopted to overcome these con-
straints envisaged using the good offices of the
associated Government Departments, Trade
Associations and persistent interaction with
individual parties. Government organisations
helped alot to acquire reasonablelevel of sample
data

Social Cost

Though social costs are multi-dimensional in
nature, the study was confined to two significant
components, namely, environment and accident
costs.

Environment Cost

Thetransport sector isdependent on petroleum
fuel which contributes significantly to green-
housegasesemissionsleadingtoair pollutionand
contributing to phenomenon of Global Warming.
In view of the hazardous effects of environment
pollution and gaseous emissions which vary
significantly under different modes, assessment
of social cost plays an important role.
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Assessment of Environment Cost was based
on the study, "Estimating Cost of Air Pollution
Abatement for Road Transport in India: Case
Studies of Andhra Pradesh and Himachal Pra-
desh" conducted by | nstituteof Economic Growth
in 2005. Inthis study cost to the environment was
arrived on the abatement approach. Under this
approach the cost for abatement which istreated
as synonymous to the environment cost for dif-
ferent type of road vehicles comprised:

- Cost of upgrading the vehicular technol-
ogy to make it compatible with Euro 11l
standards

- Cost of improving the fuel quality

Thisstudy inturn had based its emission level
by different modes on the data collected by
Central Pollution Control Board (CPCB), the
nodal agency for monitoring the pollution levels
acrossthe country. CPCB operatesanation-wide
programme of monitoring ambient air quality
known as National Air Quality Monitoring Pro-
gramme (NAQMP). Under this programme four
air pollutants viz., Sulphur Dioxide (SO2),
Oxides of Nitrogen as NO2, Suspended Particu-
late Matter (SPM) and Respirable Suspended
Particulate Matter (RSPM / PM10) have been
identified for regular monitoring at various
locations. Based on the above, emissions of
various pollutants due to the movement of freight
traffic through roads were arrived at.

The cost of improvement of fuel quality was
taken from the Report of Expert Committee on
Auto Fuel Policy popularly known as Mashelkar
Committee, [GOI, 2002] which provided esti-
mates of incremental costs for production of
improved fuel quality of petrol and diesel
compatiblewith Euro norms. Incremental cost of
production of one litre diesel for BIS -2000
standards to BIS Il as received from various
refineriesvaried from Rs 0.25 to Rs. 3.35. Hence
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an average incremental cost of improvement of
fuel wastakenasRs1.80. Annualisedincremental
cost of up-gradation of vehicular technology for
conversion of same standards was taken from
GOl [2002] as Rs 17212.50. On the basis of
above, the environment cost per tonne-km for
road freight sector was arrived at the cost for rail
and coastal sector was arrived at in proportion to
fuel consumption under these sectors.

Accident Cost Safety has always been an
important consideration in transport sector. An
accident leads to fatalities, injuries to people and
damageto property resulting in economic lossto
society. Accident cost varies significantly
amongst different modes of transport and playsa
significant role in modal choice. Therefore, a
proper assessment of thiscomponent of thissocial
cost is of great significance. The accident costs
under different modes were based on the study
conducted by Asian Institute of Transport
Development in 2002 namely "Environmental
and Socia Sustainability of Transport - Com-
parative Study of Rail and Road" [AITD, 2002].
Given that different approaches are available for
monetary evaluation of accidents, it was decided
to use the Gross Output Approach as was esti-
mated and adopted by AITD [2002]. The accident
cost based on the above estimation and further
inflated to 2007-08 price level worked out to:
Road - Rs. 0.062 / tkm and Rail - Rs. 0.001 /
tkm

Break Even Analysis
The preceding paragraphs related to a

description of the various components of modal
transport costs (operator & user cost) and the
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procedure adopted for their estimation. The
resultant modal transport cost estimatesin respect
of freight and passenger movement by Railways,
Highways were also discussed. As mentioned
earlier, we now make an attempt to identify the
Break-Even Distances between rail and road
transport, the two major modes, based on their
comparative cost of transport. The objective
behind the exercise is to identify commodity
specific operational region of cost advantage of
either mode for the purpose of optimal distribu-
tion of traffic amongst them. The exercise con-
fined to 11 important commodity groups, viz.,
food grains, fruits & vegetables, coal and other
minerals, fertilisers, sugar, POL products,
cement, livestock, iron & steel, containers and
miscellaneousor other commodities. Also, taking
into consideration the relevance for planning at
national level, economic/resource costs have
been adopted for the purpose of determining the
Break-Even Distances.

Concept of Break-even Distance or Point

Essentially, Break-Even Distance (BED) or
Break-Even Point (BEP) represents the cut-off
point between distances at which a mode has a
comparative advantage sport costs (total of
operator & user costs) in regard to movement of
aparticular commodity. In other words, thispoint
refers to the limit up to which movement of a
commodity by amode is more cost effective and
beyond which the cost advantage shifts to the
other mode, thus, defining the optimal area of
operation for the movement of acommodity by a
particular mode which, in turn, forms the basis
for optimal allocation of traffic amongst modes.
See Figure below
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Figure 8: Break-even Points of different M odes
A LEGEND
h
C c--h - road mode
0 % g  O-f-rail mode
S e--g — water mode
S . a — breakeven
between road and rail
d b — breakeven
between rail and
water
c
0] a b

Break-Even Distance depends on the relative
ratiosof fixed and variable costs of two different.
The determination of such distances necessarily
involves the estimation of the ratio of fixed and
variable costs. Accordingly, elements that form
thebasisfor estimation of variable and fixed costs
become critical for this analysis. Variable costs
in terms of per tonne kilometre costs include
modal operator costsand, in the case of user cost,
thetransitinventory cost which varieswithtransit
time, local cartage cost which varieswith vehicle
lead and isrelevant in the case of transport by rail
and handling costs which are (in general) com-

paratively high in case of rail transport.

DISTANCES (Kms.)

Estimates of Break-Even Distances

Modal costsof rail and road vary with sectional
type and in addition road modal costs also vary
with length of haul. To capture the heterogeneity
of the sectional characteristics, and the cost
variations thereof, thefirst step was to assess the
various sections used in moving different types
of commaodities by different modes of transport.
The user cost for each mode was estimated
through sample surveys, the detail s are explained
inuser cost section of the earlier chapter. Theuser
cost and weighted average of modal costs were
used to calculate the individual Break-Even
Distances which are given in Table-34. While
assessing them for Other Commodities, cost of
container transport was considered as these
commodities have high propensity for contain-
erisation.
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TABLE 34. BREAK-EVEN DISTANCES

SN COMMODITY BREAK-EV

ENDIS-
TANCE
(KM)

®
222
313
188
167
372
126
160
162
173
307
307

@
FOOD GRAINS
FRUITS & VEGETABLES
COAL & OTHER MINERALS
FERTILISERS
SUGAR
POL PRODUCTS
CEMENT
LIVESTOCK
IRON & STEEL
CONTAINERS
OTHERS

B o
POOXNOORWNEIE

The above table shows that the highest
Break-Even Distance is in the case of sugar
followed by fruits & vegetables, containers, etc.
Similarly, the lowest Break-Even Distance is
observed in the case of POL products. As
expected, Break-Even Distancesclearly show the
impact of terminal costs for each commodity.
Break-Even Distance in the case of sugar, since
thereare hardly any sugar sidingsinsidethe sugar
factories as well as sugar isrequired to be stored
outside the station limits/Railway sidings, the
overall terminal costsare much higher inthe case
of Railways, thereby making the commodity
dearer to Highways. Same remarks hold good for
fruits and vegetables. In the case of containers,
the commodity suffers on account of heavy
handling charges at either end. POL productsfall
at the other end of the spectrum, because of low
terminal charges, asit does not require packaging
costs, handling costs and local cartage.

It may, however, be noted that Break-Even
Distancesare sensitiveto changesin modal costs,
user costs and social costs. All these costsin turn
depend on inherent assumptions germane to
estimation process. Thus, it isnormally useful to
treat Break-Even as a distance range than as a
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fixed point. It may be pertinent to mention that
break-even distances assessed above arebased on
resource costs and would vary from the lead
distances observed in the market as the market
phenomena are based on actua freight rates
charged.

Optimal Analysisand Flows

The optimisation module of the study inte-
grated the cost and flow data on the transport
network of the country. The model wasbuilt with
two objectives, first one wasto model the current
flows as they were moving in the base year and
the second was to examine how the modes
respond after thetrafficisassignedtorail androad
by applying break-evens. To develop optimal
models two methods were followed. In the first
case, the problem was addressed as a simulta-
neous allocation and rout e-mode mix problem.
Inthisscenario thetotal demand (or supply) from
aregion is the difference of supply and demand
of the region. Thus, if aregion has more supply
than demand it becomes a net supplier, and if a
region has more demand than supply it becomes
a net consumer. The model was named as the
Transport Allocation and Route-mode mix
Optimisation (TAROP) model. But it was found
after some exercises that the TAROP model
underestimated the total transport demand. To
overcome this problem, another approach was
used to model the flows as they were noticed in
the base year. In this approach, every flow was
modelled asit iswithout netting it at the regional
level. Thismodel wasfoundto capturereasonably
well the empirically observed flows. Given the
flows of commodities for O-D pairs, this Model
calculatedtheleast cost route mix for transporting
those commaodities for each O-D pair. The model
was named Transport Route-mode mix Opti-
misation (TROP) model.
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Flows based on Break even distances for Rail
and Road Car go Movement

Themodel was used to analyse theinteraction
between costs, flows and the network. The plan
of analysisis presented in theflow chart attached
(see Figure below). The modal was used to size
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up the actual system performance by running rail
flows through rail network and road flows
through road network. Further analysis was
undertaken by combining therail and road flows
and running the model with road network. Onthe
outputs so obtained the Break-Even Distances
were applied to segregate rail and road flows.

Figure9. Analysis Plan Based on Break Even Distances

Rail Road
Flows Flows
v v
Rail N/W »  TROP Model TROP Model [« Road N/W
Total Flow
l (Rail + Road)
Output ' Output

Actual Rail flow: Optimal Ro&te)

(Actual Road flow: Optimal Route)

TROP Model

Road N/W

|

Apply BED's and

] ] Assign Traffic )
Optimal Rail Flow Optimal Road Flow
Rail N/W »  TROP Model TROP Model < Road N/W
Output * Output *
(Optimal Rail Flow (Optimal Road Flow

and Route)

and Route)

* Model Output gives TKMs, System Cost and Section Loadings.
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The O-D pairswith cargo flows more than the
Break-Even Distanceswere assigned to rail flow
and those less than the Break-Even Distances
were assigned to road.

Results

Table 35 compares the change in transport
system parameters in actual conditions and after
assigning the Break-Evens. Results shown for
Railwaysand Highways(total ismoreduetothis).
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The Table indicates that total throughput
increased by 44.3 (around 3 %) million tonne-
kilometres while cost decreased by Rs. 38, 470
crores (around 16 %). The throughput increased
dightly asrail distances are usually longer com-
pared to road distancesfor alarge number of O-D
pairs. The cost reduction under optimal
assignment of trafficis substantial. Though some
of the assignments may not have met ideal con-
ditions assumed under Bresk-Even Distance
calculations, the analysis revealed that there was
scope for readjustment of traffic on the network.

Table 35. System Overview: Actual & Optimal

MODE ACTUAL OPTIMAL
FLOW (Mil- COST (Billion TKMs(Billon FLOW (Mil- COST (Billion TKMs(Billon
lion Tonne) Rs) Tkms) lion Tonne) Rs) Tkms)
@ @ ® 4 ® (6) Ul
Railways 736.2 497.3 498.6 1,704.18 1,423.4 1,168.7
Highways 1,558.9 1,555.6 692.3 590.86 244.8 66.5
TOTAL 2,354.8 2,086.9 1,280.9 2,354.8 1,702.2 1,325.2

Table 36 compares the rail and road actual
flowswith flowsin optimal conditions. From the
Tableitisseen that atotal of 2000 million tonnes
(45 % of the total flows) are assigned from road

torail. Thehighest quantity wasin Other & Misc.
commodities, accounting for 50 per cent of the
guantity undergoing modal shift. This was also
the cargo which isamenablefor containerisation.

Table 36. Commodity Wise Actual and Optimal Flows

SN COMMODITY ACTUAL OPTIMAL
RAIL ROAD RAIL ROAD
@ @ ® 4 ® (6)
1. COAL 451.50 223.07 480.86 193.70
2. CEMENT 78.80 75.98 128.68 26.13
3. FOOD GRAIN 38.50 149.14 122.54 65.11
4. OTHER & MISC. 37.60 629.45 554.70 112.35
5. FERTILISERS 36.40 18.19 44.88 9.69
6. POL PRODUCTS 36.20 153.40 149.60 40.02
7. IRON & STEEL 27.83 141.22 127.16 41.89
8. CONATINERS 20.87 56.60 35.69 41.78
9. SUGAR 5.98 18.86 13.19 11.64
10. FRUITS & VEG. 1.89 69.93 39.55 32.26
11 LIVESTOCK 0.12 8.10 494 3.27
TOTAL 735.73 1543.94 1701.81 577.85
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Gap between Actual & Optimal Modal Mix

A comparative assessment of the impact
arising out of thetwo different scenarios of modal
mix, i.e., Actual and Optimal (applying Break-
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Even Distances based on resource cost) on the
transport system during the base year (2007-08)
intermsof flows, cost and throughput ispresented
inthe Table below.

Table 37. Actual Versus Optimal Modal Mix

MODE IMPACT OF ACTUAL MODAL MIX IMPACT OF OPTIMAL MODAL MIX
FLOW COSsT THROUGHPUT FLOW COSsT THROUGHPUT
Mt Billion Tonne Mt Billion Tonne
Rs kilometres Rs kilometres
1) 2 (3 4 (5) (6) (7)
RAIL 736.2 497.3 498.6 1704.18 14234 1168.7
ROAD 1558.9 1555.6 692.3 590.86 244.8 66.7
COASTAL 59.7 34.0 90.0 59.72 34.0 90.0
TOTAL 2345.8 2086.9 1280.9 2354.8 1702.2 1325.2

Source: RITES, [2009].

The above assessment indicates that total
throughput increased by 44.3 (around 3%) million
tonne kilometres while cost decreased by Rs.
2086.9 - Rs. 1702.2 = Rs. 384.70 Billion (Rs.
38,470 crores), which constitutes about 16% of
thetotal costincurred ontransportation duringthe
year. From the above it is seen that, actual modal
mix of transportation obtaining at present is not
optimal, the loss of market share of IR hasled to
asocia loss of Rs. 38,470 crores to the Indian
economy in the year 2008 which, by now, could
have doubled to about Rs. 70000 Cr. RITES
[2009b] intheir conclusionson the optimal modal
split analysis said "that analysis of break-even
distances and optimal flowsin the study brought
outavisiblecriticality of ‘ User Cost’ (particularly
the handling cost) in establishing the cost effec-
tiveness of a mode to the user. Further, in con-
sideration of the fast growing concern for
environment, social Cost has emerged as a vita
factor in ascertaining the resource cost of trans-
portation by a mode". Further, it was held that

"The modal shift exercise carried out in the study
has indicated that there is a significant scope for
modal switch from road to rail in the case of
Miscellaneous/Other Commodities up to the
extent of 78%. Incidentally, the total quantity of
potential traffic for switch (520 million tonnes)
in this commodity group constitutes almost 50%
of thetotal palpable quantity of modal shift from
road to rail (1063 million tonnes). Other com-
modities in which there is strong potential for
modal switcharelron& Steel (61%), POL (61%),
Fruits & Vegetables (52.5%) and Cement
(35.6%)" p. 33[RITES, 2009]. The implications
of a greater share of the market share for the
railways would be the huge savings in foreign
exchange which could benefit the balance of
payment situation and also help in benefitting the
environment due to a significant decrease in the
share of the highwaysin freight road transport.

From the above 5 case studies, three at the
micro level and two at the macro level, relating
to the benefits that can be derived from safety
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related investments on IR, it is obvious that
underlying the whole process of operations and
maintenance on any ralway system, is the
requirement of provision of facilitiesfor safety of
operations. To ensure this, in a complicated sys-
tem like a railway network, there needs to be a
comprehensive mechanism to deal with the basic
provision for safety, its upkeep and up gradation
from time to time to take care of emerging
requirements.

SECTION 6
SAFETY FRAMEWORK ON IR

The safety of trains is the end product of a
seamless interaction of a number of elements,
including railway staff, track, rolling stock, sig-
nals, electrical equipment, vendors, passengers
and other usersetc. Any human error, equipment
failure, rash action by auser, etc., occurring alone
or in different combinations may cause a train
accident. Safety is, thus, the sum total of the
efforts of men, materials, machine, money,
methods, rules, procedure and management. A
rigid discipline onthe part of various departments
of railways is an essential ingredient of safety.
Each department, responsible for individua
activities on railways, haslaid down safety rules
and procedures in the form of Manuas and
procedure orders which have to be followed
rigidly. And any analysis in regard to safety on
railways is a process comprising problem iden-
tification, risk estimation, valuation of safety and
economic analysis, and that involves severa
techniques.

6.1 Present Safety Framework on IR:

a. The following are the features of the present
safety framework on IR:
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* Ralway Board (which is Ministry of
Railways also) plays the role of Safety
Regulator drawing statutory power and
authority of President of India through
Ministry of Railways.

* 16 Zona railways including 67 divisions
working under them, the Metro Railway
Calcutta as also Konkan Railway Corpo-
ration work under the supervision of
Railway Board in accordance with the
Codes Manuals and Procedure orders
issued by the Railway Board.

*  The Raillway Board and the subordinate’ s
units working under the same mentioned
in item-2 above function within the legal
framework as per the stipulations of Indian
Railway Act, 1989.

Indian Railway Act, 1989 [GOI, 1989]
-Safety related Stipulations.

The following are extracts from relevant
chapters of the Indian Railway Act 1989 relating
to safety on IR:

(i) CHAPTER Ill - COMMISSIONERS OF
RAILWAY SAFETY

Section 6: Duties of Commissioners of Railway
Safety will be as under:

(a) Inspect any railway with a view to deter-
mine whether it is fit to be opened for the
public carriage of passengers;

(b) Make such periodical or other inspections
of any railway or of any rolling stock used
thereon as the Central Government may
direct;

(c) Make an inquiry under this Act into the
cause of any accident on arailway; and
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Section 7: Powers of Commissioners:

(a) Enter upon and inspect any railway or any
rolling stock used thereon;

(b) May require the attendance before him of
any railway servant and to require answers
or returnsto such inquiries as he thinksfit
to make from such railway servant or from
the railway administration; and

(c) Require the production of any book, doc-
ument or material object belongingtoorin
the possession or control of any railway
administration which appearsto himto be
necessary to inspect.

Section 8: Commissioner to be public servant.
Commissioner to be public servant. -The
Commissioner shall be deemed to be a
public servant within the meaning of sec-
tion 21 of the Indian Penal Code (45 of
1860).

i) CHAPTER V -
RAILWAYS

OPENING OF

Section 21: Sanction of the Central Government

to the opening of railway.
Sanction of the Central Government to the
opening of railway. No railway shall be
opened for the public carriage of passen-
gersuntil the Central Government has, by
order, sanctioned the opening thereof for
that purpose.
Formalities to be complied with before
giving sanctiontothe opening of arailway.
Formalities to be complied with before
giving sanctiontothe opening of arailway.
(1) The Central Government shall, before
giving its sanction to the opening of a
railway under section 21, obtain a report
from the Commissioner that he has made
acareful inspection of the railway.
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CHAPTER XII - ACCIDENTS

iii)
Section 113:

(a) any accident attended with loss of any
human life, or with grievous hurt, as
defined in the Indian Penal Code (45 of
1860), or with such serious injury to
property as may be prescribed; or

(b) Any collision between trains of which one
isatrain carrying passengers; or

(c) The derailment of any train carrying pas-
sengers, or of any part of such train; or

(d) Any accident of a description usually
attended with loss of human life or with
such grievous hurt as aforesaid or with
serious injury to property.

Section 114: Inquiry by Commissioner.
For the purpose of independence of the
Chief Commissioner and other Commis-
sioners of Railway Safety, they have been
administratively placed under the Ministry
of Civil Aviation.

6.2 Safety Architectureon IR- A critical review

A close look at Indian Railways apparent
systematic approach to safety has revealed that
within the railways system everybody was sup-
posed to look after safety, but in reality, it got
trandated to safety of the railway system as a
whole being no on€’'s baby. Theoretically
speaking, safety is supposed to be the common
factor embedded in all the activities of railway
production, maintenance and operations and is
supposed to be a running theme in all moderni-
sation andtechnol ogical upgradation. Apartfrom
the safety set up at the Railway Board, both at
Zonal and Divisiona level railways are armed
with safety organisation, but, in reality, the safety
organisation at the Zonal and Divisional Railway
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levels are at best a co-coordinating service
department mainly involved with safety audit
functions.

Thus, while safety in Indian railways should
have been the end product of acohesivefusion of
concerted working of track, rolling stock, sig-
nalling, electrical equipment departments along
with operational and maintenance excellence,
adherence to standards and other protocols, dis-
cipline, rules and procedures and coordinated
functioning of various wings of the staff and
officials, butinreality, it hasturned out to be some
digointed effortswhich are not necessarily in the
best interest of safety of railway users. For
example, consider the office of the Commis-
sioners of Railway Safety. The institution of the
Commissioner Railway Safety was set up to be
independent of the Indian Railways as it works
under the overarching umbrella of Ministry of
Civil Aviation. The responsihilities, duties,
functions and powers of Commissioner of Rail-
way Safety are laid down in Chapter 3 under
Sections 5-10 and Sections 114-118 of the
Railways Act, 1989. A careful perusal of these
sectionsof RailwaysAct indicatesthat therole of
Commissioner of Railway Safety is limited to
specifically threeareas- inspectionand certificate
on new works if the new lines are to be opened
for public carriage of passengers, certification of
new rolling stock and enquiry into railway acci-
dents. Therefore, its autonomy from Indian
Railway administration is rather elusive. The
Railway Board can till over-ride them and, in
fact, do over-ride the Commissioners of Railway
Safety many atime.

It has been widely recogni sed that the Railway
Board has always performed athreein onerole -
that of a Policy Framer, an Operator and a
Regulator. Numerous past Committees on the
working of Indian Railways had considered this
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as an untenable proposition in the long run. In
such a situation where the Railway Board has
all-in-oneauthority, there has often resulted in an
approach in which operational compulsions
supersede safety.  Further, the silo-based
approach of departmental working resulted in
working at crosspurposes. It wasironical that the
Railway Board had both the executive responsi-
bility aswell astheregulatory authority to enforce
and control safety on the Indian Railway system.

Discussions with personnel of various
departments of some of the zonal railways at the
grassroot level brought out that thereisno‘ Safety
Manual’ or ‘ Safety Management System’ on IR
at present, though there is an Accident Manual
(prepared at the Zonal Railway level), toregulate
accidents related matters, wherein detailed pro-
cedures are laid down to handle accidents and
their follow up action. The presence of an
Accident Manual without having aSafety Manual
or a Safety Management System on IR presents
an anomalous situation. There are different
departmentsto deal with different subjectson IR
like Civil Engg, Mech. Engg, Operating Com-
mercial, Personnel, etc. No separate Safety
Department exists to take care of the subject of
safety independently. This was pointed out by
GOl [1968] that went into the details regarding
safety issues on IR.  As a follow-up of the
recommendations of the same, IR setup an inde-
pendent multi-disciplinary saf ety department, but
only around 2005. However, toregulateand guide
theworking of thisdepartment, no separate Safety
Manual or Safety Management System was
brought out, as is the case with al other depart-
mentson IR.

It may be recalled that GOI [2012a] had made
some scathing commentson theway IR had gone
about implementation of safety measures sug-
gested by earlier committees. It held that the
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Indian Railways severely suffers from
‘implementation bug’ with the most serious
deficiency in safety matters being the inordinate
delays and insufficiency of funds. To help
bringing about more focus on safety issues, it
recommended the formation of an empowered
group of officers (including an officer from
finance) in the Raillway Board to pilot the
implementation of safety enhancement recom-
mendations and projects as accepted by the
Ministry of Railwaysinatimebound manner with
full funding and al so recommended theformation
of a ‘Railway Safety Authority’ as a statutory
institutionindependent of Indian Railways, onthe
lines of similar institutions in other advanced
countries, and wanted thisauthority to review the
implementation of accepted recommendations of
safety committees, from timeto time for the next
threeto five years.

The Standing Committee on Indian Railways
[Lok Sabha Secretariat 2016] note"that thelndian
Railways is entrusted with the immense task of
providing transportation facilities to the passen-
gers and the freight alike while undertaking
utmost care to ensure that the operations are safe
and secure. They further observe that adherence
to safety, an ongoing and a continuous process, is
amulti-disciplinary effort inthe Indian Railways.
Presently, each department definesits own saf ety
parameters for assets installed/used and moni-
tors/maintains the parameters in the safety limits
which are codified manuals, i.e. General and
Subsidiary Rules and are maintained as per laid
down protocol. Each department lays emphasis
and keepsthe concern of their own department a
priority without realising that the needs could be
more significant on other sides. The Committee,
however, have their reservations on the existing
systemin IR of providing safety in the backdrop
of inter department differences or even intra-
department prioritisation on safety issues. They
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are of the view that safety being anon-negotiable
subject should be dealt with in aprompt, precise
and diligent manner and preferably by a separate
department as inter disciplinary methods of
dealing with thisaspect at micro level only serves
to reduce its efficiency, resulting in delayed
response and compromises on safety. The Com-
mittee, therefore, recommend that the current
structure of Railway Board as well at the Zonal
and Divisional levels should be reviewed and the
safety infrastructure of the Indian Railways
should be recast to the extent that it includes at
least a separate or a full-fledged Department
solely entrusted with providing safety and
security across its area of jurisdiction. The Min-
istry with their presently ongoing organisational
restructuring, should seriously  consider
appointment of a full-fledged Member (Safety)
within the Railway Board in order to provide
dedicated focus to the railway safety operations.
Thiswill help and ensure synchronisemicro level
safety measures into a holistic and macro level
safe Railway operations. They agree with the
proposal of the Ministry that there will be in-
house operational changes such as the Safety
Directorate will now be involved in proactive
auditing operations, instead of being the passive
dataanalyst asof now. They, however, desirethat
thisproposal should befinalised at the earliest so
that necessary correctives can be taken up
immediately) (Pp. 62-63).

Taking such an idea forward with a view to
bringing about a paradigm change that would be
consistent with the Vision 2020 of Indian Rail-
ways [GOI, 2010], which recommended the
setting up of a Raillway Safety Authority as a
statutory body independent of Indian Railway
under the government through, suitable amend-
mentsto the Railways Act, 1989.
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The feeling that the emphasis on safety will
hamper operations of IR needsto go and it hasto
be realised that safe working is definitely more
orderly, efficient as well as more productive.
Perhaps time has now come for taking quick
action in this regard. We provide an outline of a
system management system and propose a rail-
way safety authority to regulate all aspects of
safety below. Before that, we provide some
salient points of such systems in advanced
countries based on a brief review.

6.3 Salient points other systems

A review of the safety framework available
globally in other advanced railway systems
revealed that thetrendisto statutorily ensurethat,
safety is accorded highest priority. Some of the
more important legislations / guidelines in this
arena, which havebeen enacted /issued during last
one decade or so, are enumerated hereunder:
*  United States of America, Rail Safety
Improvement Act of 2008

*  Queendand Australia, Transport (Rail)
Safety Act of 2010 and Transport Rail
Safety Regulations [2010]

* United Kingdom (UK), Railways and
Transport Safety Act, 2003

*  European Commission Rail Safety Direc-
tiveNo. 2004/49/EC for member countries
dt. 29th April, 2004

*  Ireland Rail Safety Act, 2005in pursuance
of European Commission Rail Safety
Directives

*  Audtralia, Transport Safety Investigation
Act [2003] to provide for investigation of
transport accidents and other matters
affecting transport safety and related pur-
poses.
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Central to the recent effortsin these countries
has been a system-based approach of having
safety plans geared towards zero tolerance of
incidence and proactive and positive safety
measures. Setting up of a dedicated safety
watchdog and regul ator as an entity separate from
the rail operator and those whose responsibility
is to manage rail infrastructure has been the
common running theme in recent devel opments.
It isnoted that the approach adopted by the above
Railways was of a very proactive accident
reduction strategy, duly including a risk miti-
gation strategy, technology plan and fatigue
management planissomething whichiscritically
needed in the context for Indian railways plan for
apositive safety orientation.

Animportant component of US Act mandates
the Government to establish a grant program for
thedeployment of traincontrol technologies, train
control component technologies, processor-
based technologies, electronically controlled
pneumatic brakes, rail integrity inspection
systems, rail integrity warning systems, switch
position indicators and monitors, remote control
power switch technologies, track integrity circuit
technologies, and other new or novel railroad
safety technology For more details about these
systems, [see Transport Canada, 2010; ONRSR
Australia, 2012; ERA, 2012]. Many of these
countries even have arobust legal framework in
place to ensure safety in their rail networks.
However, due to various reasons historical and
otherwiseon IR and in Indiasuch systemsareyet
to be put in place. We outline such a system
below.
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6.4 Outline of a Proposed Safety Manage-
ment System to be adopted by a proposed
Railway Safety Authority on IR

1. Outline of a Safety M anagement System

Safety is defined as ‘the reduction of risk to a
level, i.e., as low as reasonably and practicably
possible’. The term ‘Safety Management Sys-
tem’ refers to a comprehensive business man-
agement system designed to manage safety
element in the work environment. It provides a
systematic way to identify risks and their control
measures. It provides for goal setting, planning
and measuring performances. Safety is woven
into the ‘fabric’ of an organisation. Itisapart of
its culture and is the part of the way people do
their day-to-day job. Since safety management
systems are based on the premise that because
there will always be risks and hazards in the
system, proactive management practices are
needed to identify and address them before they
lead to mishaps.

As mentioned above, Safety Management
System refers to a comprehensive business
management system designed to manage safety
element in the work environment. It provides a
systematic way to identify risks and their control
measures. It provides for goal setting, planning
and measuring performances. Safety Manage-
ment Systems are based on the premise that
because there will always be risks and hazardsin
the System with a proactive management needed
to identify and address them before they lead to
mishaps. The saf ety management system must be
in aform that is consistent with the Legislation
that is adopted for the purpose and must include
the following elements:

*  Safety Policy, Annual Safety Targets and

Associated Safety Initiatives.

*  Safety Culture.
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*  Safety authorities, Responsibilities and
accountabilities.

*  Employee and representative involve-
ment.

*  Compliance and Applicable Regulations,
rules, Standards and orders.

*  Risk Management Process

*  Risk Control Strategies.

*  Accident and Incident reporting, Investi-
gation, Analysis and Corrective action.

*  Skills, Training and Supervision.

*  Safety performance Data collection and
analysis.

*  Safety audit and evaluation.

*  Corrective action, Approval and Moni-
toring.

*  Documentation.

The essence of laying down arailway network’s
Safety Policy and creating a positive safety cul-
ture will be as under:

a. Safety Policy

*  The Safety Management System must
include a Safety Policy that isendorsed by
the CEO and Board (or any other person or
body controlling the rail transport opera-
tor).

*  The policy must include a commitment to
the development and maintenance of a
positive safety culture and the continuous
improvement of all aspects of the safety
management system.

* The Safety Management System must
include processes for the communication
of the safety policy and safety objectives
to al the people who are to participate in
the implementation of the Safety Man-
agement System.
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*  Arail transport operator islikely to have a
range of organisational policies and he
must ensure that the policies of the orga-
nisation, when taken as awhole, promote
aconsi stent set of objectives. For example,
policies that set out standards of conduct,
or disciplinary processes should be con-
sistent with the principles that support a
positive safety culture.

The remaining elements of the safety
management system are the means by
which the safety policy is given effect.

b. Safety Culture

Safety Cultureissomething that emergesfrom
and is a product of all aspects of the way things
are in an organisation. In everyday language,
cultureis, ‘the way we do things around here’. A
positive Safety Culture is characterised by
awareness, assessment and action on safety
matters as a part of everyday business, at every
level of an organisation and supported by an open
communications style throughout the whole
organisation. A positive Safety Culture is fun-
damental to an effective safety management
system and the safety management system must
specify the methods that will be used so far asis
reasonably practicableto promoteand maintain a
positive safety culture.

(It may be pointed out here that a positive safety
culture or attitude towards safety within an
organisation is best reflected by the state of its
workmen's safety at their work places. And by
thisyardstick IR’ s state of safety has not looked
very healthy. In this context, it may be useful to
recall what GOI [2012a] had observed whichthey
noted saying that casualties of the railway’s own
staff while on duty were collected from zonal
railwaysandthepositionismarkedly high. About
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1600 railway staff were killed and 8700 injured
while working during the period 2007-08 to
October 2011, which incidentally was substan-
tially morethan the 1019 deathsand 2118 injuries
resulting from train accidents during the period
2007-08 to 2010-11).

An organisation with apositive Safety Culture

istypically characterised by:

*  communication founded on mutual trust;

*  shared perceptions of the importance of
safety; and

*  confidence in the efficacy of preventive
measures

Key elements of a positive safety culture which
organisations should consider when determining
the methods to meet the laid down requirements
and to promote and maintain such a culture are:

*  Committed leadership: the organisa
tion’ sleaders, fromitssenior executivesto
line managers, actively encourage and
participate in safety initiatives and activi-
ties. This may be through events and
communications, staff mentoring,
provision of resources, or providing saf ety
incentives and awards.

*  Keeping people informed: the organisa
tion's members, both managers and
workers, know what is going on in their
organisation. This includes collecting,
analysing and disseminating relevant
information derived from the workforce,
safety occurrences, near misses, and reg-
ular proactive checks of the organisation’s
safety activities.

*  Maintainingvigilance: theorganisation's
membersare constantly on the look out for
the unexpected. They focus on problems
and issues asthey emerge well before they
can escalate to more Serious occurrences.
Members are prepared to look upon these
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potential risks as a sign that indicates that
the system might not be as healthy as it
should or could be.

*  Promoting a just culture environment:
the organisation promotes a ‘just culture
which acknowledges human error and the
need to manage it by supporting systems
and practices that promote learning from
past errors or mistakes. It encourages
uncensored reporting of near miss occur-
rences and worker participation in safety
issues. A ‘just culture' is transparent and
establishesclear accountability for actions.
It is neither ‘blame free' (awarding total
immunity for actions) nor ‘punitive’ (en-
actingadisciplinary responseregardl essof
whether acts were intentional or
deliberate).

*  Promotingorganisational flexibility: the
organisation is capable of adapting effec-
tively to meet changing demands. This
relies on being prepared for and practiced
in handling changing circumstances with
people competent to lead and carry out
tasks. Flexibility alows local teams to
operate effectively and autonomously
when required, without the need to adhere
to un-necessarily inflexible rules.

*  Encouraging willingness to learn: the
organisation is willing and eager to learn
from its workers, its own experiences and
from corporate safety databases. The key
here is that organisations and their mem-
bers use the information to improve saf ety
and act on the lessons derived.

In developing and maintaining a positive
safety culture, account should be taken of:
*  The importance of leadership and com-
mitment of senior management;
*  The executive safety role of line manage-
ment;
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*  Theneed toinvolve rail safety workers at
all levels;

*  Theneed for openness of communication;

*  Theneedfor humanfactorstobepositively
addressed;

*  Awareness and recognition of opportuni-
ties for safety improvement; and

*  Willingnessto apply appropriateresources
to safety.

As a part of compliance with Applicable,
Regulations, Rules, Standards and Orders, the
above Safety Management System will also need
to include all Codes, Manuals and Procedure
orders of the railway Board applicable to the
various departments and also those safety rules
on IR which have been issued from the Railway
Board as policy but have not been included in the
codes and manuals for mandatory implementa-
tion.

6.5 Key Objectivesand Functions of Railway
Safety Authority

It should result in giving safety the highest
priority inrailways. Instead of merely looking at
the incidents, accidents, failure and safety
infringements its objects among other things
should include -

*  Substantial improvement in safe railways
operations and managing all aspects of
railwaysworking

*  To identify and minimise risks with the
railway’s operations

* To ensure specia provisioning for the
control and mitigation of specific risks to
safety arising out of railways operations.
Minimisation or elimination of risks to
safety to the best level practicable should
be the hall mark of working of Railway
Safety Authority.
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*  To inculcate the discipline of zero toler-
ance to al types of incidents of safety
significance including substantial
reduction of failures which can be caus-
ative factor of such incidents and

*  To enhance confidence of public by pro-
moting greater safety of passengers or
freight by rail.

The working of the Office of Rail Regulator
in United Kingdom and provisions of the Rail
Safety (Improvement) Act, 2008 of United States
of America provide excellent templates for the
vision, strategy, functions, responsihilities and
enforcement powers of the proposed Railway
Safety Authority in the Indian context. Such an
authority among other things should have powers
to ask the Indian Railways and other railway
operatorsinIndiato develop ashort term (1 year),
medium term (3-5 years) and perspective (10
years) Safety Management System Plan with the
clear intent of substantial improvement in safety
and drastically reducing the number of accidents,
incidents, injuriesandfatalitiesinvolvingrailroad
working including but not limited to collisions,
derailments and human factors, substantially
improving the consistency and effectiveness of
enforcement and compliance programs pertain-
ing to safety, having a programmed completion
target of safety related/safety enhancement works
including enhancement of line capacity, renewal
of assets, infusion of technology and fostering a
culture of improving research efforts to promote
and substantially improve the safety and per-
formance of railways.

SECTION 7
CONCLUDING REMARKS

It is more than obvious from our study that
safety rel ated aspects of operations have not been
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given the priority that is required from an orga-
nization like the IR, which has a huge network to
be handled in terms of passenger and freight.
Despite successive Safety Committees on IR
emphasising proper and adequate provisioning of
funds to DRF to take care of renewa and
replacement of over aged assets, inadequate
provisioning to Depreciation Reserve Fund
(DRF) continues. The hugely inadequate alloca-
tionsfor safety are not understandabl e, especially
given the significant returns that can be expected
from improvements in railways operations and
thereby in revenue generation following proper
and reasonable safety related investments. This
has been revealed clearly by ground level case
studies undertaken by us and reported earlier.
Evans [2013] argued that because of strong
institutional, legal, and political pressure, a
number of railway safety measures are adopted
despite low benefit-cost ratios. Indeed, for users
and operators, safety is considered the funda-
mental value of arailway, in particular for high-
speed railways (HSR), where it is expected that
if raillways are perceived as a safety threat to
neighbors, the environment, customers, or staff,
society will choose not to use them. Useful safety
measures and thus good performance can thus
have a dramatic impact on the quality of such
cost-intensiveinvestmentsasHSR. Thiscould be
particularly truein the case of countrieslike India
where high-speed systems are being planned and
areeven being executed. From the perspective of
a railway organization, acknowledging the
importance of safety implies that an integrated
safety approach may be necessary to gain trust
fromthe public and the government [Hale, 2000].
In such an integrated approach, the basic design
of a technology should aim to simultaneously
minimize the consumption of material, energy
and land; environmental pollution; as well as
external and occupational safety and health risks.
In addition, Hale [2000] describes the need for
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therailway industry to have adynamism of safety
culture to cope with ever-changing safety issues
that emerge from a changing socio-economic
environment.

It is aso important to have a realistic estima-
tion of the assets requiring replacements for
correct provisioning of DRF. IR needs to take
immediate steps in this regard. Therefore, IR
needs to step-up its investments in safety to
unlock its capacity, presently hampered by
equipment failures, accidents, other unsafe
practices, etc. This will not only benefit IR but
also the Indian Economy and the country aswell.
Hopefully, Rashtiyag Rail Sanraksha Kosh
(RRSK), role as spelt out by Debroy and Desai
[2017] is fulfilled as per the emerging require-
ments.

A systemic weakness on IR concerns the
failure to maintain data regarding detentions to
thetraffic due to accidents and to measure actual
direct and indirect losses suffered by IR. Gener-
ation and maintenance of such data is necessary
to have a proper view of losses suffered on this
account and take appropriate policy decision asa
result of which remedial steps could be taken up
immediately. The absence of proper guidelinesin
theform of a‘ Safety Management System’ which
clearly defines and spells out norms relating to
building of infrastructure, operations and main-
tenance is being felt within the railway adminis-
tration as was reveded during in-depth
discussions with many officials from the various
concerned departments of the organization. We
have provided an outline of such a system as part
of our study. IR needs to take necessary stepsin
this direction. Declining planned investments in
IR have led to significant erosion of IR’s market
share. Our case study in this regard reported
above, has brought out that the actual modal mix
of transportation obtaining at present is not
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optimal. If theresourceor social costiscal culated,
as per the optimal mix, the market share of
Railwayswill go up and which would haveled to
asaving of Rs. 38,470 croresin 2008. This could
be valued at Rs. 80,000 crores given the contin-
uance of the existing modal sharesin 2018. This
needs to be reversed by stepping up the
investments very significantly in IR to augment
its capacity so asto head towards optimising the
modal mix of transportation in India.
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The purpose of thissection isto make availableto the
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reference of thereaders. It will bedifficult and probably
not worthwhile to publish the documents entirely. We
shall publish only such parts of them as we think will
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1. Fund Deployment Framework for Rashtriya Rail Sanraksha
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Committee, Part |, November 1968, (Chairman: Shri K.N.
Wanchoo), Chapter V1.

3. Extractfrom Report of High Level Safety Review Committee,
2012, Government of India, Ministry of Railways, (Chairman:
Anil Kakodkar).



FUND DEPLOYMENT FRAMEWORK FOR RASHTRIYA RAIL
SANRAKSHA KOSH (RRSK) - A DISCUSSION NOTE

Bibek Debroy and Kishore Desai

1. Background and Context

1.1 Absolute safety in Railways is a topmost
priority for the Government. Railway accidents
not only lead to immense loss of lives and prop-
erty, but also impact the psyche of general public
for whomrailwaysisaprimary modeof transport.
Commenting on safety, aParliamentary Standing
Committee on Railways recently noted" "The
Committeewishto remind the Ministry that arail
accident does not merely involve damage to rail
infrastructure alone. There is a huge cost to
society as well, society pays dearly through lost
lives, lost livelihood, loss of productivity, dis-
ability, medical expenses, disruption of traffic,
loss of the wagons, etc. However the highest cost
is the loss of passenger confidence which may
translate into loss of revenue in future for the
railways. The Committee are of thefirmview that
takingtheissue of safety andinvestmentson safety
lightly may cost the railways very dearly interms
of share in transportation of passenger and
freight and thereby decrease in Revenues'.

1.2 From time to time, the Ministry of Rail-
ways (MoR) has been taking various initiatives
to improve safety in its system. Expert
Committees in the past have conducted detailed
review of safety related aspects and recom-
mended measures to correct systemic deficien-
cies. Recently, in 2011, a High Level Safety
Review Committee [HLSRC, 2011] under the
Chairmanship of Dr. Anil Kakodkar examined all

technical and technology related aspects in con-
nection with safe running of train servicesin the
country. The HLSRC recommended a range of
inter-departmental  measures  requiring  an
investment of about INR 1 lakh crores. In 2012,
another expert committee under the Chairman-
ship of Shri Sam Pitroda deliberated on mod-
ernization of Indian Railways (IR). As part of its
proposals, this committee also recommended
safety related measures entailing investments of
around INR 40,000 crores.

1.3 Keeping the above recommendations in
mind, the fund requirement for IR was assessed®
by Adviser/Safety, Adviser/Infra and AM/Bud-
get, which was reviewed in Board meeting on
01.08.2012 and critica review was done
thereafter. After final review by AM/Budget and
Advisor/Safety on 28.08.2012, an investment
requirement of about INR 1.0 lakh crores was
projected by the MoR. Since then, the MoR has
continued implementing necessary initiatives
including many of the expert committee recom-
mendations particularly that of HLSRC.* How-
ever, availability of funds remained constrained
vis-a-vis the requirements.

14  To expedite implementation of safety
works, the Ministry set up aninternal committee®

Bibek Debroy is Member, NITI Aayog, Government of India

Kishore Desai is Officer on Specia Duty, NITI Aayog

1. Source: 12th Report of the Parliamentary Standing Committee on Railways on "Safety and Security in Railways"

submitted December 2016

2. Source: Note on "Creation of RRSK for enhancement of safety of Indian Railway System” by MoR

3. Source: Note on "Creation of RRSK for enhancement of safety of Indian Railway System™ by MoR

4. Out of 106 recommendations of HL SRC, 68 recommendations have been fully accepted and 19 partially accepted. Of
these, 22 recommendations have been fully implemented and the remaining recommendations are under various stages of
implementation. Source: 12th Report of the Parliamentary Standing Committee on Railways on "Safety and Security in

Railways" submitted December 2016.

5. Committee comprising ED/CE/Projects, ED/FX-I, ED/Mechanical/Projects, ED/Signal/Development and ED/EEM
was set up vide Railway Board letter no. ERB-1/2015/23/44 dated 21.10.2015. The Committee submitted its report on

17.12.2015
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of senior Railway officials to consider the need
for a dedicated safety fund along the lines of
Specia Railway Safety Fund (SRSF) created in
2001. Building upon the earlier studies, the
committee outlined measures (department-wise
works) requiring an overall investment of about
INR 1,54,000 crores. Out of this, funding of
around INR 1,19,000 crores was proposed to be
met through a dedicated safety fund called
"RashtriyaRail SanrakshaKosh" ("RRSK"). The
balance was proposed to be met from IR’s own
sources.

15 Subsequently, after discussions between
MoR and Ministry of Finance, the Finance Min-
ister announced creation of "Rashtriya Rail
SanrakshaKosh" ("RRSK") with acorpusof INR
1 lakh crore over a period of 5 years. Para 74 of
the Union Budget 2017-18 speech stated "For
passenger safety, a Rashtriya Rail Sanraksha
Kosh will be created with a corpus of Rs. 1 lakh
crores over a period of 5 years. Besides seed
capital from the Government, the Railways will
arrange the balance resources from their own
revenues and other sources. Government will lay
down clear cut guidelines and timeline for
implementing various safety works to be funded
from this Kosh."

16 Pursuant to the Budget 2017-18
announcement, the Ministry of Railways
requested® Dr. Bibek Debroy (Member, NITI
Aayog) to extend help in the task of "identifying
other critical areas and guiding principles for
deployment of RRK funds for bringing out per-
ceptible improvement in safety scenario over
Indian Railways'.

1.7 Thereafter, arecommendatory framework
to deploy RRSK funds was submitted to the
Government for review and necessary action. In
the meantime, given the critical importance of
safety, a larger public debate on this subject is
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also being facilitated. Relevant portions of the
analysis are being shared to increase awareness
about various policy measures being taken by the
Government to make IR 100% safe.

2. Objective and Structure of thisNote

21 Para 74 of the Union Budget speech
2017-18 makes it amply clear that the funda-
mental purpose of creating RRSK is to ensure
funds for implementing Safety works on
Railways. That said, it is not easy to clearly
delineate safety works from those that indirectly
enhance safety in Railways. Take for instance
network decongestion projects such as doubling
or tripling. A decongested network is prone to
accidents due to limited margin for error and
hence decongesting such network enhances rail-
way safety. So one can argue a case to consider
network decongestion projects as part of safety
works. Besides this, safety also needs an inte-
gratedinter-departmental approach. For example,
evenif track conditionisfine, arunning train may
derail due to defects in wheels or other bogie
components. So if funds are deployed to
strengthen track infrastructure only, it would not
serve a meaningful  purpose.  While we
acknowledge such complexities, we are cogni-
zant of the size of RRSK corpus available every
year. Hence, while suggesting an appropriate
framework for deploying RRSK funds, an inde-
pendent objective attempt to analyse various
aspects of Railway accidents has been made.
Based on key insights drawn from this analysis,
guiding principles have been suggested keeping
in mind the funding limitations as well.

2.2 With the above explanatory background,
the following are the key objectives of this note:

a) Tosuggest guiding principles for deploy-
ment of RRSK funds so that a perceptible
improvement in safety scenario can be
achieved in the Indian Railway system;

6. Source: MoR letter no. 2015/CE-11/Plg/1 dated 21.02.2017.



238

b) To suggest other critical areas that would
enable MoR utilize RRSK funds in an
efficient and effective manner;

¢) Review of RRSK funding drivers, such as
the safety dtrategy (department-wise
actions identified by MoR), quantum of
investment requirements(whether they are
appropriate or not), technol ogies proposed
by MoRtoimprovesafety inthel R system,
etc., has not been undertaken in this note.
The scope of the study is primarily limited
toitems @) and b) above.

2.3 For undertaking the necessary analysis to
meet theaboveobjectives, thefollowing structure
isfollowed:

a) Section 3 - Analysis of Accidents: This
section aims to analyse various aspects of
accidents in an objective data-driven
manner. Key questionssuch aswhichtypes
of accidents are the biggest concerns in
terms of loss of lives and injuries, which
directorates require more funding support,
where do derailments occur more fre-
guently, etc., are examined critically.

b) Section 4 - Mapping Sources of funds &
expenditure of existing safety works: To
map sources of funds and expenditure
pattern practiced currently for imple-
menting inter-departmental safety works.

c) Section5 - Overview of RRSK: Outlining
the fund structure and key elements of
RRSK.

d) Section 6 - Safety Investment Projections:
Presenting the overall safety investment
needs (department-wise and work-wise
breakup) as estimated by IR’s committee
of senior officias.

€) Section 7 - RRSK Fund Deployment
Framework: Suggestions related to
appropriate framework and activity prio-
ritiesfor deploying RRSK funds.
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f) Section 8 - Other related suggestions:
Related suggestionsto complement RRSK
funds for overall improvement in safety
situation.

g) Section9 - Conclusion

24 The next section analyses various aspects
of accidents.

3. Assessment of Accidents: The fundamental
driver for RRSK fund deployment framewor k

3.1 MoR records details related to every
Consequential Accidents on its system. Conse-
quential Accidents’ aredefined astrain accidents
having serious repercussions in terms of loss of
human life, human injury, loss to Railway prop-
erty or interruption to Rail Traffic for more than
specified threshold values. Consequential
accidentsare further classified into thefollowing
categories:

a) Deralments (accidents on account of
derailment or trains);

b) Level Crossing (LC) related accidents
(accidents on road-rail interfaces such as
Manned and Un-manned L Cs);

c) Caollisions;

d) Firerelated accidentsand

€) Others / Miscellaneous (this covers all
other incidents not covered above. For
example, accidents due to natural inci-
dents: landslide, flash floods, etc., sabo-
tage, improper loading/unloading, train
running over cattle or any fixed structure,
etc.)

3.2 In this document, Accidents primarily
mean "Consequential Accidents' as specified
above.

7. Source: Railway Board letter no. 2000/Safety (A& R)/19/20 dated 31.10.2000.
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Assessment of Accidents (by categories): LC
and Derailment accidentsconstitute 90% of all
accidentson IR system

3.3 Review of data related to conseguential
accidents on IR network indicates that over the
six year period 2012-13t0 2016-17, atotal of 586
accidents took place on IR network. These acci-
dentsled to 1011 casualties and left 1634 people
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injured. Year-on-Year (y-0-y), the total number
of accidentson IR network hasdeclined (from 12
accidents in 2012-13 to 104 in 2016-17), with
2014-15 being an exceptional year. However, in
terms of casualties and people injured, there are
no clear y-o-y trends. The raw data of conse-
guential accidents (including the breakup of
various aspects, by accident classifications) is
presented below.

Table. Details of consequential accidents (2012-13 to 2016-17 and cumulative)

S. No. Description 2012-13 2013-14 2014-15 2015-16 2016-17 Cumulative
N @) ©) @ 5 6 M ®
1. Total Number of Acci- 122 118 135 107 104 586

dents
2. Break-up of Accidents
by types
Derailments 49 53 63 65 78 308
Manned LC's 5 4 6 6 0 21
Un-manned LC's 53 47 50 29 20 199
Collisions 6 4 5 3 5 23
Fire 9 7 6 0 1 23
Others 0 3 5 4 0 12
3. Total number of casu-
alties by Accident types 204 152 292 122 241 1011
Derailments 5 6 104 36 196 347
Manned LC's 18 6 31 12 0 67
Un-manned LC's 123 98 130 58 40 449
Collisions 27 1 15 1 5 49
Fire 31 35 0 0 0 66
Others 0 6 12 15 0 33
4, Total number of
Injured persons by 381 234 457 188 374 1634
Accident types
Derailments 159 93 265 100 327 944
Manned LC's 25 2 21 10 0 58
Un-manned LC's 81 116 85 41 19 342
Collisions 76 7 58 12 28 181
Fire 40 6 0 0 0 46
Others 0 10 28 25 0 63

Source: Railway Board, Ministry of Railways
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34 Analysis of the above data, cumulatively
over the period 2012-13 to 2016-17, throws the
following crucial insights:

a) Derallmentsaccounted for morethan 50%
of the total consequential accidents while
Level Crossing (LC) related accidents (on
both manned and unmanned) accounting
for about 40%. Together, Derailmentsand
LCrelated accidentsaccounted for 90% of
total accidents on IR networks;

b) 51% of thetotal casualties over the above
periodwereon L Crelated accidents, while
about 35% of casuaties on derailments.
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Together, Derailments and LC related
accidents accounted for about 85% casu-
alties;

¢) Smilarly, derailments and LC related
accidents together accounted for about
82% injured persons.

3.5 Theanaysisaboveispresentedgraphically
below. Therefore, for a meaningful reduction in
number of accidents and casualties/injured per-
sons, initiatives for  reducing/eliminating
Derailments and Level Crossing accidents have
to be accorded highest priority.

Figure. Analysis of number of accidents, casualties and injured persons by accident classification (2012-13 to
2016-17 cumulative)

Figure: Analysis of number of accidents, casualties and injured persons by accident
classification (2012-13 to 2016-17 cumulative)
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Assessment of Accidents (by directorate-wise
responsibility): Civil Engineering Director ate
needspriority focus

3.6 The Ministry of Railways has an estab-
lished process for identifying and fixing respon-

Casualties

Na. of Injured persons

Collisions M Fire M Others

Source: Analysis of the data above

sibilitiespost an accident. This processfacilitates
cause analysis and helps MoR delineate system
deficiencies responsible for each accident. For
instance, say that review of aderailment accident
shows that the primary cause for that derailment
is"Rail fracture”. Inthiscase, thedirectorate-wise
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responsibility for the above derailment accident
would be fixed onto the Civil Engineering
Directorate. On the other hand, there may be
instances where multiple causes together may
have contributed towards an accident. For such
cases, the directorate-wise responsibility would
be apportioned equally to each directorate
responsible for that accident.

3.7 Thedirectorate-wise responsibility mix is
typically classified into the following categories:

a) Engineering (Civil) (accidents where
cause relates to failure on account of
Engineering Directorate - failure of tracks,
points, turnouts, fittings, etc.);

b) Mechanica (accidentswherecauserelates
to failure of Mechanical Directorate -
L ocomotives, Coaches, Wagons, Wheels,
etc.);

c) Electrica (cause relates to failure of
Electrical Directorate - OHE's, Traction
Distribution assets, EMU’s,
E-L ocomotives, etc.);

d) Signa & Telecommunications (S&T)
(causerelatesto that of S& T Directorate -
signaling systems, interlocking systems,
communication, etc.)

e) Traffic & Commercial (cause relates to
Traffic & Commercial accounts - faulty
loading, unloading, operations without
correct setting and securing of routes, etc.)
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f) Failure other than Railway Staff (cause
relates to Non-Railway Staff - failure of
Road users, bus/car/two-wheelers/trucks,
etc.)

0) Incidental (cause relates to incidents:
landslide, flash floods, etc.)

h) All Others (cause relates to reasons that
have not been covered above)

3.8 Review of theaccident dataover the period
2012-13 to 2016-17 shows that, on a cumulative
basis, "Failure Other than Railway Staff (FORS)"
and "Engineering (Civil)" directorate have been
responsible for the maximum number of acci-
dents (234.5 and 158.8 number of accidents
respectively out of atotal 586 number of accidents
over that period). This is understandable as the
previous section clearly showed that Leve
Crossingsrel ated accidents(cause - Failure Other
than Railway Staff) and Derailments (one of the
primary causes being track defects) account for
the bulk of railway accidents. On a y-0-y basis,
the performance of Engineering Directorate
shows consistent deterioration, (i.e., the number
of accidents on account of Engineering Direc-
torate have increased y-0-y). On the other hand,
various steps for securing level crossings (by
manning them, developing Road Over Bridges
(ROBs), Road Under Bridges(RUBS), etc.), have
hel ped reduce accidents on account of FORSover
the above period. The data for directorate-wise
responsibility mix is presented below:
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Table. Responsibility Mix (Number of Accidents department-wise) over 2012-13 to 2016-17

S. No. Directorate-wise 2012-13 2013-14 2014-15 2015-16 2016-17 Cumulative
@ @ (©) ) ® (6) U] 8
1 Engineering (Civil) 25 29.5 315 333 39.5 158.8
2. Mechanical 11 83 155 12 12.3 59.1
3. Electrical 4 83 75 45 6.5 30.8
4. Signal & Telecom. 45 6 1 2.8 23 16.6
5. Traffic & Commercial 7 18 9.5 53 6.8 304
6. Failure Other than 59 57 57 38 235 2345

Railway Staff
7. Incidental 7 4 8 9 7 35
8 All Others 45 31 21 6.1 20.8
Total 122 118 135 107 104 586
Source: Railway Board, Ministry of Railways

Note: Several data points in the above table arein decimals (and not whole numbers). Thisis because, per detailed review of
each accident, its cause can be attributed to multiple departments. For example, assume one derailment takes place because
of both wheel and track related infirmity. In such a case, that derailment accident will be attributed to both Engineering and
Mechanical directorate. Hence each of these directorates would account for 0.5 and 0.5 number of accidents.

39

Analysis of the above data, cumulatively

over the period 2012-13 to 2016-17, throws the
following crucial insights:

a)

b)

Non-railway users are responsible for the
largest number of Railway accidents over
the above period (about 40%). Thisisin
sync with the analysis undertaken above
(category-wise accidents) as LC related
accidents accounted for about 40% of the
total accidents;

Previousanalysis showed that derail ments
accounted for more than 50% of total
accidents. However, Engineering Direc-
torate was responsible for 27% of all
accidents. These observations imply that
al derailment incidents can't be solely
attributed to track related defects. While
failureof engineering assets(tracks, welds,
etc.) would derail a running train, failure
of wheel and other rolling stock compo-
nents can also potentially derail a train.
Hence, other directorates such as

Mechanical, Electrical, etc., also contrib-
ute to derailment incidences. That said,
Engineering Directorate can be dtill
considered to account for the largest share
of al derailments.

¢) On ay-o-y basis, there has been a 60%
increase in the number of accidents for
which Engineering Directorate was
responsible.

d) Together, Engineering Directorate,
Mechanical  Directorate, Electrical
Directorate and Other than Railway Staff
(primarily road-users) areresponsiblefor
about 83% of all accidents over the above
period;

3.10 Thecumulativeshareof responsibility-mix
is presented graphically below. Assessment of
accidents (category-wise) in the last section
showed that, for a perceptible improvement in
railway safety, initiatives for reducing/eliminat-
ing Derailments and Level Crossing accidents
have to be accorded highest priority. The
department-wise responsibility analysis in this
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section shows that the following departments
need to be specialy focused on for safety
improvement:

a) Leve crossing worksto eliminate failures
on account of Other than railway staff
(road-users);
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b) Civil Engineering department works need
special focus given its major contribution
to derailments and its y-o-y performance
record;

¢) Works undertaken by other directorates
such as Mechanical and Electrical focused
on improving wheel and rolling stock
safety to eliminate/minimize derailments.

Figure: Analysis of Accidents (Directorate-wise responsibilities) cumulative
over 2012-13 to 2016-17

Analysis of Accidents (contribution of human
failures): About 87% of accidents can be
traced to human errors

3.11 Continuing the above anaysis, on a
cumulative basis over the period 2012-13 to
2016-17, data indicates that human failures
contributes to about 87% of all accidents as
compared to failure of equipment, technology or
other reasons. Thisfailurecan either be of railway
staff (such as gangmen, loco-pilots, traffic and
commercia steff, etc.,) or non-railway people.
For example, level crossing accidents happen
because road users (bus drivers, car drivers,

B Engineering

m Mechanical

M Electrical

W Signal & Telecom.

M Traffic & Commercial
Failure Cther than Railway Staff
Incidental

WAl Others

Source: Analysis of above data

truck/lorry drivers, etc.,) fail to avoid crashing
with arunning train. Similarly, derailments can
happen due to staff’s failure in timely detection
of track or rolling stock component (wheels, gear
parts, bearings, etc.,) defects, failure of loco pil ots
in adhering to speed restrictions, Signal Passing
at Danger (SPAD), etc. Failure of railway staff
contributes to about 47% of all such accidents
while the balance being contributed by non-
railway people.

3.12 Further, y-o-ytrendsindicatethat theshare
of accidents on account of failure of railway staff
have been continuously increasing over the
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period 2012-13 to 2016-17. For example, in the
year 2016-17, while human failure accounted for
about 83% of all accidents, failure of railway staff
accounted for 62% of that. This is a worrying
trend asit showsthat there significant reliance on
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human inputs continues on activities which are
safety critical. The table bel ow presents break-up
of number of accidentsattributed to railway staff,
non-railway staff and other reasons over the
period 2012-13 to 2016-17.

Table. Accidents on account of failure of railway staff, non-railway staff and others (2012-13 to 2016-17)

S. No. Failure-wise 2012-13 2013-14 2014-15 2015-16 2016-17 Cumulative

@ @ (©) ) ® (6) U] 8

1 Failure of Railway Staff 46 51 60 55 64 276

2. Failure of other than 59 57 58 38 22 234
Railway Staff

3. Failure of Equipment 17

4. Sabotage 3 1 2 12

5. All other factors 8 4 10 11 14 47

6. Total no. of accidents 122 118 135 107 104 586

7. Failure of Railway staff 37.7% 43.2% 44.4% 51.4% 61.5% 47.1%
asa% of Total

8. Failure of Railway & 86.1% 91.5% 87.4% 86.9% 82.7% 87.0%

Non-Railway staff asa
% of Total accidents

Source: Railway Board, Ministry of Railways

3.13 The key take away from the above argu-
ments is that initiatives that reduce potential of
human errors in IR system such as automated
inspection & asset monitoring techniques,
replacement of overaged assets (tracks, signaling
etc.) and upgradation of asset maintenance
infrastructure etc. needs priority emphasis.

Deep-diving Derailments (department-wise
and r oute-wise assessment)

3.14 Theparagraphsabove clearly indicate that
other than LC related accidents, derailments are
the biggest cause of concernfor Indian Railways.
While the onus of LC related accidentsfallsto a
large accident on road users, derailments happen
due to railway system deficiencies. That derail-
mentislinkedtointer-departmental failures, adds

to its complexity.

3.15 Data shows that over the period 2012-13
to 2016-17, Engineering Directorate contributed
to about 44% of derailments that happened over
this period. This implies that failure of track
related infra has been the most important cause
of derailments. Thisobservation corroboratesthe
findings presented earlier that Engineering
Directorate contributes to the largest share of
derailments. Mechanical and Electrical Direc-
torate together have contributed to about 16% of
derailments over that period. Together, these
three directorates have contributed to 60% of all
derailments. The table below presents the
department-wise data for derailments over the
above period.
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Table. Department-wise contribute to derailments (number of derailments)
S. No. Derailments 2012-13  2013-14  2014-15 201516  2016-17 Cumulative % Share
(department-wise
breakup)
©) @ (©) Q) ® (6 ) (G C)
1.  Mechanica 45 5 75 85 8 335 11.4%
2. Engineering 17 22 24 28 375 1285 43.6%
3. kT 35 5 0 3 24 139 4.7%
4. Traffic/Coml 3 1 45 45 6.8 19.8 6.7%
5. Electrica 5 25 2 125 4.2%
6.  Incidenta 8 9 7 35 11.9%
7. All Others 12 10 125 7 9.8 51.3 17.4%
Total 48 49 61.5 62.5 735 294.5 100.0%

Source: Railway Board, Ministry of Railways

3.16 Further, it

is also important to note that classes (A, B, C, D, D Specidl, etc.). The details

derailmentshappen mainly on Broad Gauge (BG) of such classesa ong with examplesof key routes
routes. IR classifies its routes under various that fall into themis given inthe table below.

Table. Details of route classification in IR network

Classification General Features Some Examples
A Linesin BG sections typicaly rated for speeds up High Density Network (HDN) routes such as New
to 160 km/h Delhi - Howrah, New Delhi-Mumbai Central,
Howrah - Nagpur-Mumbai, etc. Many of these
routes have capacity utilization of more than 100%.
B Linesin BG sections typicaly rated for speeds up Allahabad-Katni-Jabalput-1tarsi- Bhusaval, New
to 130 km/h Delhi-Kalka, Kharagpur-Vijaywada, Vadodara-
Ahmedabad, etc.
C Suburban networks Mumbai suburban system, Kolkata suburban sys-
tem, etc.
D Linesin BG sections typicaly rated for speeds up Guntur-Guntakal, Salem-Bayappanahalli,
to 100 km/h Securandabad-Dronachalam, etc.
D Specia Linesin BG sections typicaly rated for speeds up Lucknow-Kanpur, Lucknow-Sultanpur-Varanasi,
to 100 km/h with high traffic density or high Nagda-Bhopal, Kharagpur-Adra, etc.
expected traffic growth
E LinesinBG sectionstypically rated for speedsbel ow
100 km/h
All others Other categoriesincluding Narrow Gaugeand M eter

Gauge lines

Source: P-Way track classifications, irfca.org website
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3.17 Anaysis of route-wise derailments indi-
catesthat about 83% of derail mentsthat happened
over the above mentioned period werein A, B, C,
D and D Special class. High density routes typi-
cally considered in A class contributed for about
one-fourth (22%) of total derailments. While
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routesunder A and B classtogether accounted for
about 40% of al derailments, D and D Special
class contributed to a similar quantum of about
36%. The graph below shows the route-wise
derailments.

Figure: Break-up of derailments across IR network (class-wise routes) cumulatively
over 2012-13 to 2016-17

3.18 While detailed analysis of derailments
(directorate-wise mix) largely corroborates
findings of the previous paragraphs, route-wise
analysis indicates that derailments are largely
concentrated in A, B, D and D Special networks
of IR.

Summary & Conclusions

3.19 Detailed analysisof datain the paragraphs
above clearly hel psdissect variouskey aspects of
Railway accidents: share of various types of
accidents, directorate-wiseresponsibility of these
accidents, contribution of human failures as
compared to equipment or technology failureand
so on. Based on the above assessments, the
following key insights emerge:

EA
mB
mC
mD
B D Special
mE

i0thers

Source: Railway Board, Ministry of Railways

a) Together, Derailments and LC related
accidents accounted for 90% of total
accidents, 85% casualtiesand 82% injuries
on IR networks. Initiatives for redu-
cing/eliminating Derailments and Level
Crossing accidents therefore need to be
accorded highest priority;

b) Engineering Directorate, Mechanical
Directorate, Electrical Directorate and
Other than Railway Staff (primarily road-
users) are responsiblefor about 83% of all
accidents over the above period. Out of
this, Civil Engineering and Other than
Railway Staff account for 67% of acci-
dents. Meaning most derailments and LC
accidents are accounted by these
stakeholders. On ay-o-y basis, there has
been a 60% increase in the number of
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accidents for which Civil Engineering
Directorate was responsible. With such
disproportionate contribution to accidents
and deterioration of y-0-y record, thereis
clearly a strong case for ensuring highest
priority to Engineering works. This
implies that, besides works for redu-
cing/eliminating LC accidents, works
undertaken by Civil Engineering, in
particular, and other directorates -
Mechanical and Electrical that lead to
reduction/elimination of derailments need
to betargeted on priority. Such works may
involve programs enhancing safety of
track and rolling stock (particularly wheels
and bogie component in rolling stock).
Further, considering the y-o-y trends for
Civil Engineering department, works
related to Civil Engineering need stronger
prioritization;

¢) Humanfailurescontributeto about 87% of
all accidents. Within human failures,
contribution of railway staff failure has
consistently increased over thelast Syears.
Therefore, inter-departmental initiatives
that reduce potential of human errorsin IR
system such as automated inspection &
asset monitoring techniques, replacement
of over-aged assets(tracks, signaling, tc.,)
and up-gradation of asset maintenance
infrastructureetc. needspriority emphasis.

3.20 The above insights would drive the basis
for devising guiding principles for deploying
RRSK funds. The desired outcome of this
framework should be a clear perceptible
improvement in safety acrosstherailway system.

4. M apping Sour cesof funds & expenditur e of
existing safety works

4.1 Having assessed various aspects of acci-
dents, it isnow important to map sources of funds
and key areas of expenditures on railway safety
works. Asindicated earlier, investment on safety
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works is an ongoing process and MoR has been
investing regularly to improve systemic safety in
Railways. While the number of accidents that
happen on Railways are still alarming, there has
been a gradual decrease in both the number of
accidents and number of casualties/injuries over
the last five years (except 2014-15).

4.2  Coming to sources of expenditures first.
Expenses for safety works are made both on
Revenue account as well as Capital account.
Revenue expenses primarily relate to expendi-
tures incurred on repairs & maintenance of key
assets such  as  Permanent-Way (P-Way
comprising track infrastructure), Motive Power
(locomotives, EMUSs, etc.), Carriages & Wagons
(Coach, Wagons, etc.,) and Plant & Equipment.
Similarly, Capital expenses primarily relate to
capital activities involving creation or upgrada-
tion of assets such as Road Over Bridges
(ROBs)/Road Under Bridges (RUBS), track
renewals, bridge works, Overhauling rolling
stock (POH/IOH) etc. There has been limited
expenditure so far in acquiring state-of-the-art
technologies for asset condition inspections and
monitoring.

4.3 Interms of sources of funding, Revenue
expenses are typically funded through IR's
internal funds (own revenues). Capital expenses,
on the other hand, are majorly funded through a
combination of the following sources:

a) GrossBudgetary Support (GBS) from the
Ministry of Finance;

b) Safety Fund (MoR’s share of the cess on
Petroleum fuel accruing to the Centra
Road Fund (CRF));

c) Depreciation Reserve Fund, DRF (pri-
marily used for replacement of assets);

d) Development Fund (DF) (used for funding
Railway capital works).

4.4  The table below shows item-wise sources
of funds and sources of expenditures over the
period 2012-13 to 2016-17(RE).
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Table. Mapping Sour ces of funds and sour ces of expenditure on safety works (All figuresin INR Crores)

S. No. Description 2012-13 2013-14 2014-15 2015-16 2016-17 RE  Sources prior to
formation of RRSK
@ @ (©) ) (6) U] 8
1. Revenue Expenditure
(Gross) on Safety
2. Repairs & Maintenance 8234 9172 10282 10888 13539 IR’ s own revenues
of P-Way
3. Repairs & Maintenance 3924 4465 4783 5273 6108 IR’ s own revenues
of Motive Powers
4. Repairs & Maintenance 9213 10331 11276 11952 14351 IR’ s own revenues
of Carriages & Wagons
5. Repairs & Maintenance 4805 5406 6027 6254 7832 IR’s own revenues
of Plant & Equipment
6. Traffic Minor Head 600 11 8 16 35 IR’s own revenues
- Sofety
7. Total Revenue Account 26187 29382 32379 34383 41865 IR’s own revenues
8 Capital Expenditure
(Gross) on Safety
9. Road Safety Works - 528 504 442 470 679 Safety Fund
Level Crossings
10.  Road Safety Works - 1057 1482 1792 2133 9658 Safety Fund
ROBS/RUBs
11.  Track Renewals 5426 4985 5372 5586 6740 DRF
12.  Bridge Works 322 390 441 520 592 DRF + DF
13.  S&T Works 939 905 1006 894 954 GBS+DRF+DF
14.  Workshops (POH/IOH) 1324 1552 872 1530 2573 GBS+DRF+DF
of Ralling Stock
15.  Tota Capital Account 9596 9818 9925 11133 21196
16. Tota (Rev + Capital) 35783 39200 42304 45516 63061

Source: Railway Board, Ministry of Railways

4.5

The following important points are worth

noting:

a)

b)

All revenue expenditures related to safety
works are funded through IR’s own reve-
nues. Thispracticewill continue even after
formation of RRSK;

Prior to the creation of RRSK, Level
Crossing (LC) related works were funded
primarily through the MoR'’s share of the
cess on Petroleum fuel accruing to the

Central Road Fund. This was aso in-line
with the stipulations of the CRF Act 2000
that restricted deployment of CRF fundsto
other activities besides LC related works
(Note the Finance Act 2016 has amended
this stipulation, the impact of which has
been discussed in later paragraphs);

Prior tothecreation of RRSK, safety works
besides LC related works, were funded
through other Railway Capital Accounts
such as DRF, DF and portion of GBS
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received from the Ministry of Finance.

46  Going forward RRSK is expected to
become the primary funding source for safety
works over the medium term. Existing sources
such as DRF, DF, etc., may continue funding the
balance unmet requirements, subject to avail-
ability of funds.
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5. Overview of RRSK - A safety fund with a
broad mandate

5.1 Asmentioned earlier, Rashtriya Rail

Sanraksha Kosh (RRSK) has been created with a
corpus of INR 1 lakh crores over a period of 5
years starting FY 2017-18. Thisimpliesayearly
funding of INR 20,000 crorestill FY 2022-23. An
amount of INR 20,000 crores has aready been
allocated to RRSK for FY 2017-18. The funding
structure of RRSK ispresentedin thetablebel ow:

Table. RRSK Funding Structure (All amountsin INR Crores)

RRSK Structure (All amountsin INR Crores) 2017-18 BE
Budgetary Support from Ministry of Finance 5000
Transfer from DRF 4000
Transfer from Railway Safety Fund (MoR's share of CRF) 10000
MoR’s Internal Sources 1000
Total 20000

Source: Budget 2017-18 documents

5.2 Further, the 2017-18 Budget documents
also grants a broader mandate to the utility of
RRSK. It states "for capital expenditure on
Railway safety works including the construction
of over/under bridges on rail road crossings and
erection of safety works at un-manned rail-road
crossings, New Lines, Gauge Conversion and
Electrification”. This means that RRSK can also
be used for new lines, gauge conversion & elec-
trification projects including the safety works
related to level crossings, track related works,
rolling stock works, etc.

5.3 Asmentionedearlier, theFinanceAct 2016
amended Section 10 of theCentral Road Fund Act
2000. The extract of this amendment® is repro-
duced here - "fourteen per cent of thecessonhigh
speed diesel and petrol for railways safety works,
including the construction of road either under or
over the railways by means of a bridge and
erection of safety works at unmanned rail-road
crossings, new lines, conversion of existing
standardlinesinto gaugelinesand electrification

of rail lines: Provided that no repair, mainte-
nance or renovation work shall be carried out
from the allocation of cess under this
sub-clause;". This amendment also empowers
MoR to utilize its share of CRF on other safety
works besides those related to level crossings
(construction of ROBS/RUBS, etc.).

5.4  Thenet effect of theabovetwo stipulations
isthat RRSK can be considered as a Safety Fund
with a broader mandate to make the IR system
fail safe. There are no notable restrictions or
exclusions in its fund deployment options.
Accordingly, all works specified in the document
prepared by the inter-departmental Committee of
ED’stitled "Creation of RRSK for enhancement
of safety of Indian Railway System" are techni-
caly eligibleto be funded through RRSK.

5.5  Accordingly, thetablebel ow showsthe BE
outlays (from RRSK and other IR funds) for
various Safety related Planheads.

8. Source: Item no. ¢, Part VI, Clause no. 230 of Finance Act 2016.



250

JOURNAL OF INDIAN SCHOOL OF POLITICAL ECONOMY

APRL-JUNE 2019

Table. BE 2017-18 outlays acr oss Safety Planheads and their sour ces of funding
(All numbersin INR Crores)

Planhead (in INR Crores) Funded from Funded from Total Outlay % Funding from
RRSK other sources RRSK
@ @ (©) ) ®
Traffic facilities - Yard remodelling 914 2171 3085 29.6%
& others
Rolling Stock 1731 23463 25194 6.9%
Road Safety LC's 705 0 705 100.0%
Road Safety ROBS/RUBs 4512 1700 6212 72.6%
Track Renewals 9961 0 9961 100.0%
Bridge Works 738 0 738 100.0%
S&T Works 2247 83 2330 96.4%
Other Electrical Works 40 857 897 4.5%
Traction Distribution Works 501 40 541 92.6%
Machinery & Plant 300 350 650 46.2%
Workshops including PU’s 400 2935 3335 12.0%
Training/HRD 70 55 125 56.0%
Credits/Recoveries 2119 NA NA NA
Total 20000 53774 37.2%
Source: Railway Board, Ministry of Railways
5.6  The above BE proposal shows the fol- requirements.
lowing:

a) ForFY 2017-18, RRSK isbeing proposed
tofund about 37% of safety works planned
by MoR. The balance is being funded by
other sources,

b) Key Engineering safety works (Track
renewals and bridge works) are being
funded completely throughRRSK. Earlier,
DRF was the main source of this funding.
On the other hand, other funding sources
have complemented RRSK in funding LC
related works.

5.7 Thisimplies that for safety works, fungi-
bility in funding source exists. Therefore, while
RRSK may not be sufficient to fund entire saf ety
investment requirements of IR, it may still be
feasible to identify sources to meet the balance

6. Safety Investment Projections - About INR
1,19,000 cr or esof wor ksrequested for funding
through RRSK

6.1 As mentioned earlier, MoR had set an
Inter-departmental Committee of senior officials
in October 2015 to project investment require-
ments of safety works. With afinal objective to
achieve Zero Accidents in IR system, the
committee outlined measures (department-wise
works) requiring an overall investment of about
INR 1,54,000 crores. Out of this, funding of
around INR 1,19,000 crores was proposed to be
met through RRSK. The balance (about INR
35,000 crores) was proposed to be met from IR’ s
own sources. The table below shows the high-
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level department-wise safety investment (Source: Report of the inter-departmental com-
requirements as projected by this committee mittee dated December 2015).

Table. Overall Investment Projectionsfor funding inter-departmental safety works (All amountsin INR Crores)

S. No. Item Anticipated out-  Proposed outlay Total
lay from from RRSK
DRF/SRF
@ @ (©) ©) ®
1. Civil Engineering 20000 30032 50032
11 Track Renewal Works 1750 3250 5000
12 Bridge Rehabilitation Works
13 Other Track Safety Works (Broken Rail Detection
system, Isolation of tracks, Vehicular ultrasonic 11697 11697
testing system etc.)
14 Total Civil Engineering 21750 44979 66729
2. Safety Works at Level Crossing (Elimination of 7500 43444 50944
LC, ROB/RUB etc.)
3. S&T Works 5090 10140 15230
4. Rolling Stock related works 9263.55 9263.55
5. Electrical related works 500 9495 9995
6. Human Resource Development 1861.45 1861.45
7. Total All Directorates 34840 119183 154023

Source: MoR Inter-departmental committeereport on " Creation of RRK for enhancement of safety of Indian Railway System”.

6.2 Iltem-wisebreak-up of proposalsenvisaged ence. As can be seen, initiatives cutting across
tobefunded through RRSK (totalingINR 119183 departments have been proposed below to
crores) is reproduced below for additional refer- achieve Zero Accidents.

Table. Item-wise details inter-departmental safety works proposed to be funded through RRSK
(All amountsin INR Crores)

S. No. Items/ Work Proposals Projected Require-
ments (INR Crores)
@ @ (©)
A. Civil Engineering
1. Track works 30032
2. Bridge rehabilitation 3250
3. Vehicular ultrasonic testing system for rail/welds 900
4. Provision for broken rail detection system 1624
5. Adoption of Flash butt welds and weld quality improvement 145
6. Mesasures of safety enhancement and improved maintenance 2915
7. Isolation of track from surrounding area 3995

(Contd.)



252 JOURNAL OF INDIAN SCHOOL OF POLITICAL ECONOMY APRL-JUNE 2019

Table. Item-wise details inter-departmental safety works proposed to be funded through RRSK
(All amountsin INR Crores) (Concld.)

S. No. Items/ Work Proposals Projected Require-
ments (INR Crores)
@ @ (©)
8. Provision of Ballast lesstrack at critical location 912
9. E-Monitoring of engineering assets for timely preventive action 200
10. Provision of diagnostic aids for bridges 381
11. Up-gradation and modernization of girder fabrication facilities 325
12. Arrangement for movement and unloading of P-way Materials 300
Total Civil Engg 44979
B. Safety Worksat Level Crossings (Elimination of LC, ROB/RUB/Subways etc.) 43444
C. S& T Works
1. Train Protection warning system/Train collision avoidance system 2750
2. Up-gradation of standard of interlocking 1630
3. Replacement of overaged signaling gears at stations by electrical/electronic inter- 2540
locking and in block sections
4. Centralized on-line monitoring, predictive maintenance and event analysis 680
5. Provision of mobile train radio communication on A, B and C routes of IR 1800
6. Provision of OFC and Quad cableson IR 740
Total S&T 10140
D. M echanical Engineering
1. Freight Design and maintenance 2082
2. Coach desigh and maintenance 1014.05
3. Diesel locomotive maintenance, crew management and disaster management 6167.5
Total Mechanical Engg. 9263.55
E. Electrical Engineering
1. Replacement of over aged Traction Distribution (TRD) assets 6500
2. Conversion of unregulated OHE to Regulated OHE 1125
3. Replacement of masts/Portals having critical implantations 425
4. Replacement of old and over-aged transformer, cables, earthing, panels, 300
wiring etc. for operating installations
5. Audio/Video Recordingsin loco cabs of al electric locos 210
Automatic Wheel Profile Monitoring System 500
Crew Friendly cab with air conditioning 435
Total Electrical Engg. 9495
F. Human Resour ce Development 1861.44
G. GRAND TOTAL 119183

Source: MoR Inter-departmental committeereport on " Creation of RRSK for enhancement of safety of Indian Railway System”.
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6.3 Compared totherequested funding of INR
1,19,183 crores asabove, RRSK has a corpus of
INR 1,00,000 crores. Clearly, al safety works
requested by MoR cannot be funded through
RRSK. The difficulty increases if one compares
overall requirements of INR 1,54,000 crores
vis-a-vis the RRSK fund corpus. Given this
practical constraint, prioritization of safety works
is unavoidable. Hence, MoR will necessarily
need to complement funds from other sources
(Extra Budgetary, PPPs, DRF, DF or other
innovative means) to finance the balance un-
funded safety program. With this, the next sec-
tion discusses the recommended framework
for prioritization of Safety Works.

7. RRSK Fund Deployment Framework

7.1 The objective of this section isto suggest
a suitable framework MoR may consider for
deploying RRSK funds. The framework essen-
tially enumerates guiding principles which may
be used for deciding works which need to be
funded through RRSK on apriority basis. Thisis
not to say that other safety works are not as
important. As mentioned earlier aswell, safety is
a holistic subject and it requires a multi-
disciplinary effort to make the system fail safe.
Efforts of all Railway directorates are therefore
equally important and equally critical. However,
asfundsareaconstraint, it isnot possible to fund
every safety work through RRSK. The Govern-
ment would need to tap into other sourcesto fund
works that can’t be funded through the same.

Framework Objective

7.2  Before proposing a framework to deploy
RRSK funds, it is important to define the end
goals/objectives targeted to be met through this
fund. Ideally, the objective should be Zero
Accidents and resultantly Zero accident related
casualties or injuries. But this may be ambitious
given the existing complexities of railway oper-
ations. Therefore, amore realistic objectiveisto

FUND DEPLOYMENT FRAMEWORK FOR RASHTRI YA RAIL SANRAKSHA KOSH

253

minimize number of accidentsand thereby create
an environment where casualties, injuries or any
loss to property is minimized. Such a situation
would lead to a "perceptible improvement in
safety scenario over Indian Railways" - asdesired
by MoR. Keeping this objective in mind, the
paragraphs bel ow discussthe recommended fund
deployment framework.

Recommended Principlesfor prioritization

7.3 ldentifying a range of inter-departmental
safety initiatives, the committee of senior MoR
officials projected funding need of about INR
1,19,183 crores from RRSK. Against this, the
approved RRSK corpusis INR 1,00,000 crores.
Clearly, everything cannot be funded through
RRSK. Given this practical constraint, prioriti-
zation of safety works is unavoidable. Accord-
ingly, the paragraphs below aim to outline the
principlesfor prioritizing safety works.

7.4  Thesectionon "Assessment of Accidents'
brought out key insights pertaining to areaswhich
requireimmediate and urgent attention for safety
enhancement. The important findings are re-
produced below for reference (Reference period
of data assessments: 5 years from 2012-13 to
2016-17):

a) Together, Derailments and LC related
accidents accounted for 90% of total
accidents, 85% casualtiesand 82% injuries
on IR networks. What this means is that
initiatives  for  reducing/eliminating
Deraillmentsand Level Crossing accidents
need to be accorded highest priority;

b) b) The next question to examine is which
directorates/stakeholders account for the
above accidents? Engineering, Mechani-
cal, Electrical and Other than Railway
Staff  (primarily  road-users) are
responsible for 83% of all accidents. Out
of this, Civil Engineering and Other than
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Railway Staff account for 67% of acci-
dents. Meaning most derailments and LC
accidents are accounted by these
stakeholders. On ay-o-y basis, there has
been a 60% increase in the number of
accidents for which Civil Engineering
Directorate was responsible. With such
disproportionate contribution to accidents
and deterioration of y-0-y record, thereis
clearly a strong case for ensuring highest
priority to Civil Engineering works.

Thisimplies that, besides works for redu-
cing/eliminating LC accidents, works
undertaken by Civil Engineering, in
particular, and other directorates -
Mechanical and Electrical that lead to
reduction/elimination of derailments need
to be targeted on priority.

Human failures contribute to about 87% of
all accidents. 46% of these are a result of
railway staff failure and 41% failure of
non-railway (road users). What thismeans
that derailments/L C take place in the first
place because people fail to respond or
correct themselves appropriately. Hence,
initiativesthat eliminate opportunities of
relying primarily on people need priority
emphasis. This could be combination of
works such as automated inspection &
asset monitoring techniques, replacement
of over-aged assets(tracks, signaling, etc.),
eliminating un-manned level crossingsand
up-grading asset maintenance infrastruc-
ture, etc.

Theinteresting thing to noteisthat thereis
no contradiction in observations above.
Take derailment for instance. Derailment
happens due to infirmity in rail track or
wheels. There could be various ways
through which this can happen. Reliance
on human inspection can create chances
where gangmen may have failed to point

7.5
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out a crack or defect in rail. Similarly,
delays in renewing tracks overdue for
replacement may create opportunities
where rail may fail. Inability to monitor
condition of wheels(profile, etc.,) on areal
time basis may create opportunities where
trainmay derail duetowheel defect. Soit’s
a complex combination of directorates
(Engineering, Mechanical/Electrical) as
well as human failure that "causes'
derailment. Hence the observations in @),
b) and c) above are completely consistent
with each other.

To conclude, minimizing/eliminating
derailmentsandLCrelated accidentsisthe
clear priority. All LC related works need
to befunded adequately. For derailments,
inter-departmental initiatives and those of
Civil Engineering in particular need to be
funded. Without the above priorities,
achieving a perceptible improvement in
railway safety may be unlikely.

Given the above findings and considering

the end objective of minimizing accidents and
thereby loss of lives and property, the following
principles are recommended for funding priori-
tization:

a)

Priority 1: Overall, the case for prioritiz-
ing Civil Engineering Works (for mini-
mizing derailments) and L C related works
is strongly evident. Therefore, it is
suggested that RRSK should ensure that
most requirements of Civil Engineering
works and LC related works are met. So,
in this sense, these areas are suggested to
have the first charge on RRSK;



VOL. 31 NO. 2

b)

d)

Priority 2: The second charge on RRSK
issuggestedto beof thoseworks/initiatives
of Electrical and Mechanical Engineering
Directorates which target derailments.
Such works may, for example, include
up-grading rolling stock maintenance
infrastructure, technologies to monitor
wheel profile, cracks, broken parts,
adopting coaches with improved safety
features (LHB, ICF coaches with CBC),
etc.

Priority 3: Finaly, balance RRSK funds
are suggested to be deployed on works/i-
nitiativeswhich target reducing chances of
humanerrorsincritical areasof operations.
Such initiatives may include investments
on improving working conditions and
training of safety critical staff such as
loco-pilots, strengthening signaling sys-
tems to avoid instances of SPAD, using
technology to monitor heath of
tracks/wheelg/rolling stock components
relevant for wheel track interactions, etc.

It may be noted that there may be overlaps
in the above prioritization principles. For
exampl e, technol ogies such as broken rail
detection system and vehicular ultrasonic
testing systems may not only be treated as
Priority 1 items (civil engineering works),
but they may also be treated as Priority 3
items (reducing chances of human error in
inspecting integrity of tracks). For all such
cases, it is suggested that MoR may take a
judicious call given their in-depth under-
standing of technical aspects of railway
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safety. Whiledoing so, MoR may give due
consideration to the underlying intent of
prioritization, which is to eliminate
instancesof derailmentsand LC accidents.

7.6  These prioritization principles are also
consistent with the overall safety vision articu-
lated by MoR recently. Aspart of itsvision,” MoR
has committed achieving a safe and secure
railway operating environment leading to "Near
Zero Fatalities” within a time bound manner.
Somekey thematictargetsinclude: a) Eliminating
all Unmanned Level Crossings (UMLC's) on
Broad Gauge (BG) network by 2020; ii)
Upgrading rolling stock; and iii) Accelerating
renewal of overdue tracks and ensure absence of
backlogsin future.

Suggested RRSK Deployment Scheme

7.7 Basis the above prioritization principles
and in-sync with the Safety Vision of MoR, an
attempt has been made to suggest a RRSK
deployment mix. It may be noted here that this
deployment mix is indicative as there are areas
where MoR may need to do more assessments.
For example, it is suggested that funding for
Engineering Works should first be undertaken on
Classes A (High Density Networks), B, C, D and
D Speciad. Any savings on account of not
undertaking works of other route classes should
be diverted to Priority 2 and 3. Further, the
obvious underlying assumption is that only
Capital Works areto be covered. Revenue works
are not proposed to be funded through RRSK.

9. Source: Indian Railways - Vision and Plans 2017-19 released by MoR in January 2017.
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Table. Recommended RRSK deployment scheme (Over a 5-year period)

Directorate Funding Recommended Priority
Reguested from  Funding (INR
RRSK (INR Crores)
Crores)

Remarks

@ @ ©) 4

©)

LC Related 43444** 43444** 1
Works**

Civil Engineer- 44979 44979 1
ing Works

Electrical +
Mechanical 18758.55

11577 2and 3

S&T 10140

HRD 1861.45

Total 119183 100000

Understand thisis MoR'’ s share. Recommend if
MoR’s share can be brought down through inno-
vative models like State Govt. funding, PPPs or
Ministry of Road Transport & Highways
(MoRTH) funding

Recommend workson A, B, C, D and D Special
routes be done first and savings on non-priority
routes, if any, should be passed on to other
unfunded works under Priority 2 and 3 below

Recommend works that target eliminating/mini-
mizing derailments and improve conditions of
safety critical staff such as loco-pilots. MoR may
request each directorate to delineate those works
appropriately. Examples include up-grading rol-
ling stock maintenance infrastructure, technolo-
gies to monitor wheel profile, wheel defects,
broken parts, adopting coaches with improved
safety features, crew-friendly cabs, audio-video
recording in cabs etc.

Recommend works that target eliminating/mini-
mizing derailments such as technologies for
eliminating SPAD instances etc.

Recommend investment on training staff to adopt
and understand technol ogies to eliminate oppor-
tunities of human errors.

Recommend balance unmet reguirements to be
funded from other IR sources including innova-
tive funding from EBR, PPPs etc.

Source: Internal Analysis.

78 **A caution on the recommended works (ROB/RUB construction, etc.,) are
RRSK fund deployment for LC works is shared between MoR and State Governments
warranted here. As per the extant policy or for some cases Ministry of Road Transport
guidelines, the costs for undertaking LC  and Highways (MoRTH) as well. Some
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relevant principles® of this cost-sharing
framework are re-produced below:

a) ROB/RUB works are undertaken by Rail-
waysin lieu of existing level crossings on
cost sharing basis if the traffic density at
thelevel crossingisonelakhor moreTotal
Vehicular Units (TVUs) (TVU- a unit
obtained by multiplying the number of
trains to the number of road vehicles
passing over thelevel crossingin24 hours)
otherwise on ‘Deposit Terms' basis. Cost
of Land is borne by State Government.
Construction of ROB/RUBs in lieu of
existing level crossings which have traffic
density of less than 1 lakh TVUs is con-
sidered on ‘Deposit’ Terms, proposal for
which is sponsored by concerned Sate
Gowvt. duly agreeing to bear the entire cost
of construction and recurring mainte-
nance charges thereof. Smilarly ROBs at
new places where no level crossing exists
are also provided on ‘Deposit’ Terms.

b) Railwaysshare 50% cost of the total work
for a two lane Road Over Bridge, i.e., 7.5
meter wide carriage way with 2 footpath
of 1.5 meter width on either side.

¢) Railways share 50% cost of 4 lane
ROB/RUB provided minimum TVU of the
level crossing is 3 lakhs comprising not
less than 6000 road vehicle units.

7.9 Hence, for most of the LC works, Railways
bears only aproportion of total costs (and not the
entire). Rest of the cost is borne by State Gov-
ernment. The problem with such arrangement is
that, despite MoR deploying its share through
RRSK, LC works cannot be completed till the
balance funding is not made available by State
Governments. To elaborate thisfurther, assumea
ROB costing say INR 50 croreistobeconstructed
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to eliminate an LC. Even if MoR funds INR 25
crorefor thiswork through RRSK, thework can’t
becompletedtill the concerned State Government
releases the balance amount. Therefore it isrec-
ommended that RRSK funds should not be
deployed for those LC works where contribution
from States/other authorities is not available.
Savings on account of non-deployment of such
funds should be allocated instead to derailment
related projects of other directorates (Electrical,
Mechanical, S&T, etc.). This approach will
ensure that RRK funds are deployed efficiently
and effectively without getting locked up on
projects that can't be implemented in a timely
manner.

7.10 Findly, it is again re-iterated that an
unbiased independent attempt has been made to
devise RRSK deployment scheme. Thisis based
on an objective analysis of accident related data
and is open to further review and wider debate.
Ample flexibility has been proposed where MoR
can deploy savings from expenditure on Priority
1 areas to other areas. For example, savings on
account of engineering worksonroutesother than
A to D Special class, can be utilized on Priority
2 and Priority 3 areas. Further, opportunitiesalso
exist particularly on LC related expenses where
MoR share could come down through collabo-
ration and additional support from other agencies
(PPPs, MORTH, etc.).

7.11 However, Accidents happen due to com-
plex factors and hence it is important to imple-
ment other initiatives, as well, that could not be
funded through RRSK. Despite not having a
dedi cated safety fund inthe past, safety plan-head
funding pattern earlier showed that M oR hasbeen
able to find appropriate funds in the past. It is
hoped that the same pattern continues in future
for unfunded works.

10. Source: Relevant extracts from "Policy Issuesrelated to Level Crossings and ROBs/RUBs No. 2007/CE I/LX/90" as

received from the Ministry of Railways
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8. Other related suggestions

8.1 Taking astep back, the end goal of setting
up RRSK in the first place is to create an envi-
ronment where no accidents happen. That would
mean zero casualties or injuries or loss to
property. Deploying RRSK funds is a crucia
means to achieve this. But it would defeat the
purpose if funding does not make the desired
impact. It is therefore suggested that RRK out-
lays are linked to specific outcomes which are
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measurable and can be monitored from time to
time. This would require the respective direc-
torates to design outcomes against initiatives
being funded from RRSK. Some suggestions are
given below. It is also recommended that the
Railway Board devises a dtrategy to take
course-correction measures in case fund
deployment does not lead to clear measurable

improvement in railway safety.

Table. Suggestions for linking RRSK outlaysto Safety Outcomes

Directorates

Suggested Outcomes for measuring impact of RRSK Outlays

@

@

* % reduction in rail fractures/defects (measuring impact of track renewals)

Civil Engineering

% increase in fractures/defects detected through USFD/Broken rail technology (measuring

impact of using new inspection technologies)

Reduction in derailments accidents on routes where investments made (Overall investment

impact)
Mechanical & Electrical

% reduction in accidents attributed to these directorates

% increase in wheel failures detected through new technology

Overall % reduction in LC accidents and derailments
% reduction in casualties or injuries related to LC and derailments
8.2 The second related suggestion to improve The independent safety authority reviews and

overall safety situation isto consider a paradigm
shift in the way safety is operationalized in IR
institution. The HLSRC Committee headed by
Dr. Kakodkar had recommended crestion of a
new statutory outfit "Railway Safety Authority”.
The Committee had proposed various details
related to the same - its organizational structure,
scope and powers, statutory position, linkages
with the Railway Board and the Ministry, func-
tions, etc. Thisisbroadly in line with global best
practices” where railway systems prepare a
systematic analysis of the safety risks faced and
the set of measures needed to mitigate the risks.

approves the safety case and oversees its imple-
mentation.

8.3 It is therefore suggested that MoR con-
siders appropriate changes in the way safety
organization is structured and dealt with in its
institution currently.

84  Finaly, it is aso suggested that MoR
considers relooking/redesigning existing Rail-
way timetable. Several High Density Network
(HDN) sections in IR network operate with
capacity utilization greater than 120% (even up
to 150% and beyond for some). One of the key

11. Source of theseinputs: World Bank Team comprising Ms. Martha Lawrence, Mr. Benedict Eijbergen, KarlaCarvajal

and Mr. Atul Agarwal
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reasons for this is mixed traffic that runs on the
railway network. Mail/ Express/ Rajdhani/ Sha-
tabdi, Ordinary passenger trains, goods trains all
ply on the same route with different speeds and
priorities. Mgjority trainsthat carry passengersdo
not run to optimal capacitiesthereby choking the
available network. For example, sometrains may
runwith configuration of 12 coaches, otherswith
14, 16, 18 and so on. Thisissueisfurther aggra-
vated asslow ordinary passenger trainsoften stop
at a large number of stations thereby clogging
entire network. Such heavy capacity utilization
poses significant risk to Railway safety as
undertaking track maintenance or inspection
activities becomes difficult on a daily basis.

8.5 Henceredesigning Railway timetablein a
manner that sufficient margin is available for
safety checks is imperative. Ongoing network
decongestion and expansion projects on HDN
routs (doubling, tripling, quadrupling, DFCC,
etc.,) would surely give above safety margins.
However, till the time these projects are being
commissioned, MoR may consider rationalizing
trains (by combining few trains;, increasing
coaches or wagons, rationalizing stops) as an
alternate approach.

9. Conclusion

9.1 MoR had set an Inter-departmental Com-
mittee in October 2015 of senior officials to
project investment requirements for executing
safety works. With a final objective to achieve
Zero Accidents in IR system, the committee
outlined measures requiring an overall invest-
ment of about INR 1,54,000 crores. Out of this,
funding of around INR 1,19,000 crores was
proposed to be met through a new dedicated
Railway Safety Fund caled "Rashtriya Rail
Sanraksha Kosh" ("RRSK"). The balance (about
INR 35,000 crores) was proposed to be met from
IR's own sources. Pursuant to discussions
between the Railway Minister and the Finance
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Minister, RRSK was announced in 2017-18
Budget speech with a corpus of INR 1 lakh crore
over aperiod of 5 years.

9.2 Clearly, all safety works cannot be funded
through RRSK. Given this practical constraint,
prioritization of safety works is unavoidable.
Objective analysis of data related to railway
accidents over the last 5 years (2012-13 to
2016-17) throws the following crucial observa-
tions:

a) Together, Derailments and LC related
accidents accounted for 90% of total
accidents, 85% casualtiesand 82% injuries
on IR networks,

b) Engineering, Mechanical, Electrical and
Other than Railway Staff (primarily road-
users) are responsible for 83% of all acci-
dents. Out of this, Civil Engineering and
Other than Railway Staff account for 67%
of accidents. On a y-0-y basis, there has
been a 60% increase in the number of
accidents for which Civil Engineering
Directorate was responsible.

¢) Humanfailurescontributeto about 87% of
all accidents. 46% of these are a result of
railway staff failure and 41% failure of
non-railway (road users).

9.3 The above observations clearly mean that
initiatives for reducing/eliminating Derailments
and L evel Crossing accidentsneed to be accorded
highest priority. Whilethere areidentified works
to eliminate LC accidents (constructing
ROBSRUBS, etc.), eliminating derailments
requires inter-departmental action. There is a
strong case to adequately fund Civil Engineering
works first given the observations above and
given its disproportionate contribution to acci-
dents. Hence, in this regard, Civil Engineering
Department works are recommended to have the
first charge/priority on RRSK.
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9.4  Civil works need thento be complemented
by works of the following directorates -
Mechanical and Electrical that target reduction-
/elimination of derailments. Initiatives of other
directorates (S&T, HRD etc.) which target
reducing chancesof human errorsin critical areas
of operations are recommended to have the third
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charge/priority.

9.5 Basis the above principles, a suggested
RRSK deployment scheme has been devel oped.
The same is re-produced below for review and
further debate:

Table. Recommended RRSK deployment scheme (Over a 5-year period)

Directorate Funding Recommended Priority Remarks
Reguested from  Funding (INR
RRSK (INR Crores)
Crores)
@ @ (©) () ®

LC Related** 43444 43444 1 Understand thisis MoR'’ s share. Recommend if

Works MoR’s share can be brought down through inno-
vative models like State Govt. funding, PPPs or
MoRTH funding

Civil Engineer- 44979 44979 1 Recommend workson A, B, C, D and D Special

ing Works routes be done first and savings on non-priority
routes, if any, should be passed on to other
unfunded works under Priority 2 and 3 below

Electrical + Recommend works that target eliminating/mini-

Mechanical 18758.55 mizing derailments and improve conditions of
safety critical staff such as loco-pilots. MoR may

11577 2and3 request each directorate to delineate those works
appropriately. Examples include up-grading rol-
ling stock maintenance infrastructure, technolo-
gies to monitor wheel profile, wheel defects,
broken parts, adopting coaches with improved
safety features, crew-friendly cabs, audio-video
recording in cabs etc.

S&T 10140 Recommend works that target eliminating/mini-
mizing derailments such as technologies for
eliminating SPAD instances etc.

HRD 1861.45 Recommend investment on training staff to adopt
and understand technol ogies to eliminate oppor-
tunities of human errors.

Total 119183 100000 Recommend balance unmet reguirements to be

funded from other IR sources including innova-
tive funding from EBR, PPPs, etc.

** Recommend RRK funds to be not deployed for those LC works where contribution from States/other authorities is not
available. Savings on this account should be re-appropriated to works of other directorates (Mechanical, Electrical, S& T

etc.) targeting derailment.
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9.6 Itisalsosuggested that RRSK outlays are
linked to specific outcomeswhich aremeasurable
and can be monitored from time to time. This
would require the respective directorates to
design outcomes against initiatives being funded
from RRSK. This would also enable Railway
Board to take course-correction measuresin case
fund deployment does not lead to clear measur-
able improvement in railway safety.

9.7 Another related suggestion to improve
overall safety situation relatesto setting up anew
statutory independent outfit "Railway Safety
Authority". This suggestion has already been
recommended by the HLSRC headed by Dr.
Kakodkar. Thisisbroadly in line with global best
practices where railway systems prepare sys-
tematic analysis of the safety risks faced and the
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set of measures needed to mitigate the risks. The
independent safety authority reviews and
approves the safety case and oversees its imple-
mentation. Finally, it is suggested that MoR
considers  relooking/redesigning existing
Railway timetable. Timetable should be rede-
signed in a manner that sufficient margin is
available for daily safety checks.

9.8 Ensuring safety in railwaysis an absolute
imperative for the Government. Together, all the
above measures are expected to significantly
enhance safety in railways. Implemented effi-
ciently, these suggestions have the potential to
structurally transform the safety situation thereby
enabling MoR realize its vision of "Near Zero
Fatalities" in the next few years.



REPORT OF THE RAILWAY ACCIDENTSINQUIRY COMMITTEE
PART |, NOVEMBER 1968

CHAPTER VI. SUMMARY OF OBSERVATIONSAND RECOMMENDATIONS

623. In the following paragraphs, we have
summarised the observations and recommenda-
tions made by usin theforegoing chapters of this
Report. Our endeavour has been to condense into
this summary the more salient parts of our
observations so that their purport isrenderedin a
concise form for the reader’s convenience. We
would, however, emphasise that afull and proper
appreciation of what appears in the summary is
possible only by going back to the observations
in the main paragraphs which set out the back-
ground andtherelevant factsand figurespertinent
to the observation.

CHAPTER | - INTRODUCTORY

(1) We have decided to take a period of five
years commencing from 1st April, 1963 and
ending on 31st March, 1968 for the purpose of
review of the position of accidents. (Para 3)

(2) Wehavedecided toincludein Part 1 of our
Report (a) a statistical appreciation of the trend
of accidents since the setting up of the Kunzru
Committee and (b) an appreciation of the action
taken by the Government on the Kunzru Com-
mittee’ s recommendations and our evaluation in
regard to these. These cover item (i) of the terms
of reference set down for us.

(3) We have decided that the second part of
our Report would be devoted to suggestions to
minimiseaccidentsfurther asrequiredinitem (ii)
of the terms of reference. We may find it neces-
sary to amplify in Part 11 of our Report some of
the observations made in the light of further
information and elucidation. (Para 7)

CHAPTER |1 - STATISTICAL APPRECIATION

OF IMPORTANT CATEGORIES
OF TRAIN ACCIDENTS

(4) We have decided to confine our study

mainly to the four principal categories of acci-
dents, namely, collisions, derailments (including
thosecaused by trainwrecking), accidentsat level
crossings and fires in trains. In addition, other
categories which are accidents only technically
but are otherwise potential hazards, like averted
collisions, breach of block rules and drivers
passing signals at danger have been surveyed in
broad terms. (Para 8)

(5) The Kunzru Committee had surveyed the
incidence of certain categories of accidentsfrom
1957-58 to 1962-63. In order, therefore, to bring
out a comparative perspective, we have, where
possible, juxtaposed the corresponding figures
for the years 1957-58 to 1962-63 in our study
(Para9)

(6) There was a significant decrease in the
number of accidentsin each of thefour categories,
namely, collisions, derailments, accidentsat level
crossings and firesin trains during the five years
ending 1967-68 as compared to the 6-year period
ending 1962-63. The declineover theseyearswas
fairly steady except for a slight reversal of the
trend during 1967-68. (Para 11)

Collisions

(7) The number of collisionson both the broad
and the metre gauges came down considerably on
al the Railways individually during the years
1963-64t0 1967-68 as compared to the preceding
six years. (Para 20)

(8) Wefind that the wide gap in the incidence
of collisions per million train kilometres between
the broad gauge and the metre gauge, pin-pointed
by the Kunzru Committee, hasbeen considerably
narrowed down during the last five years pri-
marily because of the improvement on the broad
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gauge, even though the incidence on the metre
gauge continued to be lower than on the broad
gauge. (Para2l)

(9) Weseenoreasonfor fixing different targets
for the broad gauge and metre gaugein respect of
collisions and we are unable to subscribe to the
view that the higher incidence of collisionsonthe
broad gauge isinevitable. (Para21)

(10) The incidence of goods train collisions
per million goods train kilometres has been
showing a more or less downward trend; The
positioninregard to passenger train collisionshas
beenfluctuating. Theincidence of passengertrain
collisions per million passenger train kilometres
on both the broad and the metre gauges showed
anincrease in 1967-68. (Para 24)

(11) Thelargest proportion of collisonsonthe
broad gauge during the period 1963-64 to
1967-68 was between ‘two trains or between a
trainandlightengine’. Such collisionsconstituted
50.6 per cent of the total number of collisions on
the broad gauge. Theincidence of such collisions
shot up in 1962-63 and though since then, some
decline has been registered, the incidence has
continued to be high (Para 26)

(12) The percentage of collisions ‘between a
train and a rake or load or vehicles stabled on a
running line during the period 1963-64 to
1967-68 was substantial. Thisis a pointer to the
fact that lever collars and similar reminder
appliancedo not seemto beinregular useandthis
habit needs to be ingrained into the station staff.
(Para27)

(13) The incidence of collisions between ‘a
train and a trolly or alorry’ on the broad gauge
registered a substantial decrease in the last five
years when compared with the preceding six
years. Considering that in most of such collisions
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responsibility rests squarely on the officia
incharge of the trolley or lorry who is usually a
responsiblerailway official, thereisconsiderable
scope to reduce and, if possible, eliminate such
accidents. (Para 28)

(14) The incidence of collisions between ‘a
train and buffer ends or other stationary objects
on the broad gauge has been fluctuating over the
last 11 yearsand in particular during thefirst four
years of the five-year period reviewed by us, the
incidence has registered a rise from one to six.
(Para29)

(15) There hasbeen adecline in the number of
collisions on the metre gauge under each group
except those between ‘atrain and buffer ends or
other stationary objects’ when comparing thefive
years 1963-64 to 1967-68 with the previous six
years ending 1962-63. (Para 30)

(16) Our observations about the use of lever
collars and reminder appliances, made earlier in
the case of broad gauge, apply equally to metre
gauge also. (Para 30)

(17) The average number of collisions caused
by the reception of trains on blocked lines or
despatching them into blocked sections in the
years 1963-64 to 1967-68, taking the broad and
the metre gauges together, remained more or less
the same as during the preceding six years. (Para
34)

(18) The average number of collisions caused
by drivers disregarding signals or failing to con-
trol trains during the five years ending 1967-68
remained more or less the same as during the
preceding six years. (Para 34)

(19) Theincidence of collisionsdueto failures
of thestation staff wasthe heaviest onthe Central,
theNorthern and the South Eastern Railways, due
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tofailuresof driverson the South Eastern and the
Eastern Railways, and due to non-protection of
trollies or lorries on the Southern Railway. (Para
36)

(20) Of the total number of collisions attrib-
utable to failures of station staff, nearly 71 per
cent of these occurred at the time of reception of
trains and 21 per cent at the time of dispatch of
trains. Of the collisions caused at the time of
reception of trains, nearly half were due to lines
being occupied and of the collisions which
occurred at the time of despatch of trains, more
than half of the collisions occurred due to
obstruction of line. (Para 38)

(21) Of the total number of collisions caused
by the failures of drivers more than half occurred
due to the drivers disregarding or overshooting
the signals governing them. (Para 10)

(22) The factor of speed has no marked cor-
relationwiththeincidenceof collisionswithinthe
authorised speed ranges. (Para 41)

Derailments

(23) The incidence of derailments shows a
generaly declining trend over the years on both
the broad and the metre gauges, though on the
broad gauge the position has been more or less
static since 1965-66. (Para 48)

(24) Theincidenceof derailmentsonthemetre
gaugehascontinued to beconsi stently higher than
on the broad gauge despite the lesser train kilo-
metrage on the former. This has been there all
through and was so even during theyears 1057-58
to 1962-63. (Para 49)

(25) While overall, there has been an
improvement in theincidence of derailments, the
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position, relating to midsection derailments has
not kept pace with the improvement asregistered
in station derailments. (Para 50)

(26) The deterioration in position in regard to
the midsection derailments on the broad gauge
during the five years ending 1967-68 was con-
tributed by the Northern, the Southern and the
South Eastern Railways. (Para 50)

(27) There was a sharp rise in the midsection
derailments on the metre gauge on the Northeast
Frontier Railway. (Para 50)

(28) There was an increase in the number of
passenger train derailments on both the gauges
and of goodstrain derailmentsonthe broad gauge
during 1967-68 ascompared tothe previousyear.
(Para51)

(29) The Southern Railway onthe broad gauge
and the Northeast Frontier Railway on the metre
gaugeareat thetopin respect of passenger aswell
as goods train derailments per million passenger
and goodstrain kilometresrespectively. (Para52)

(30) On the broad gauge, the incidence of
passenger train station and midsection derail-
ments was the highest on the Northern Railway
and of goods train station and midsection
derailments on the Central and the South Eastern
Railways. (Para 33)

(31) On the metre gauge, the derailments
involving both passenger and goods trains at
stations were the heaviest on the North Eastern
Railway and in midsection on the Northeast
Frontier Railway. (Para 55)

(32) Theincidence of derailments attributable
to each of the broad causes, viz., staff failures,
permanent way failures, carriage and wagon
defects, engine defects and miscellaneous causes
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declined substantially on both the broad and the
metre gauges in the five years ending 1967-68 as
comparedtothe preceding six years, exceptinthe
case of engine defects on the metre gauge; the
number of derailments on the metre gauge due to
enginedefectsincreased from 164 inthesix years
ending 1962-63 to 228 in the subsequent five
years. (Para55)

(33) The midsection derailments attributable
to staff failures rose on the broad gauge from 66
during the six years ending 1962-63 to 95 during
the five years ending 1967-68. On the metre
gauge, thetotal number of midsectionderailments
attributabl e to this cause came down from 269 to
202. (Para 56)

(34) The total number of derailments attrib-
utable permanent way failures came down sub-
stantially during the period under review as
compared to the preceding six years: the number
of midsection derailments attributable to this
cause, however, increased significantly. (Para37)

(35) Thenumber of derailmentsattributableto
carriage and wagon defects-both station and
midsection-showed a decrease on both the broad
and the metre gauges during thefiveyearsending
1967-68 as compared with the preceding six
years. (Para 58)

(36) Theincidence of derailments attributable
to engine defects showed a clear decline in the
five years ending 1967-68 as compared with the
previous six years on the broad gauge. On the
metre gauge the incidence dueto this factor went
up in respect of both midsection and station
derailments. (Para61)

(37) There was a substantial reduction in the
incidence of station and midsection derailments
attributable to ‘miscellaneous causes during
1963-64 to 1067-68 as compared with 1957-58 to
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1962-63 on both the broad and the metre gauges
on all the Railways except the Northeast Frontier
Railway. (Para 65)

(38) We have studied further the broad causes
of derailments by classifying them according to
their nature in order to have acloser ook at each
of the causes. (Para 67)

(39) A large proportion of derailments attrib-
utable to staff failures on both the gauges was
caused by incorrect setting or non-locking or
faulty operation of points. Disregard of the
approach and departure signals and failure to
regulate or control trains on the broad gauge,
excessive speed and faulty driving on the metre
gauge were the other main contributory factors.
(Para67)

(40) Thelargest number of derailmentsdueto
incorrect setting or non-locking of pointsand due
to drivers failures occurred on the Central Rail-
way on the broad gauge and on the North Eastern
Railway on the metre gauge. (Para 68)

(41) A substantial number of derailments
attributableto permanent way failureson both the
gauges was caused by sinkage or track and other
causeswhich are manifestationsof unsatisfactory
maintenance of track. (Para 69)

(42) Theincidence of derailments due to poor
maintenance of track has been the heaviest on the
Southern and the South Eastern Railwaysand due
to sinkage of track on the South Eastern and the
Northeast Frontier Railways. (Para 70)

(43) The chief carriage and wagon defects
responsible for derailments on both the gauges
were defective or broken springs or suspensions,
brokenaxlesorjournals, defectivewheelsor tyres
and breakage of undergear, vacuum or brake
fittings. (Para 72)
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(44) The incidence of derailments due to
defective or broken springs or suspensions was
the highest on the South Eastern and the Southern
Railways due to broken axles and journals on the
Northern and Western Railways and due to
breakage of undergear and brake fittings on the
South Eastern and the North Eastern Railways.
(Para73)

(45) The largest single primary factor in
derailments due to engine defects on the broad
gauge was defective wheels and tyres. On tile
metre gauge too, thiswasthe largest singlefactor
next to ‘ other engine defects' . (Para 74)

(46) The incidence of derailments due to
defective wheel s and tyres was the highest on the
Southern Railway on the broad gauge and the
Western Railway on the metre gauge. (Para 75)

(47) We find that in a large number of cases
of derailments, the causeisshown as* accidental’ .
We apprehend that by treating the causes of
derailments whole-sale as ‘accidental’, the
administration’s attention is unlikely to be pin-
pointed on the source of trouble. It would appear
to indicate as if the enquiring officers were
bringing a departmental approach to bear on the
guestion and avoiding the fixing of pointed
responsibility. (Para 77)

(48) Wefindthat thespeedfactor doesnot have
adirect correlation with the incidence of derail-
ments. (Para 81)

Accidents at level crossings

(49) Nearly 69 per cent of the accidentsat level
crossings during the last five years occurred at
unmanned|evel crossingswhich constitute 62 per
cent of the total number of level crossings. The
remaining 31 per cent of the accidentstook place
at manned level crossingswhich constitute 38 per
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cent of the total number of level crossings. This
broadly confirmstheconclusion, earlier drawn by
the Kunzru Committee also, that the manning of
level crossings does not provide a completely
satisfactory remedy against the accidents at level
crossings. (Para 89)

(50) The incidence of accidents per manned
and unmanned level crossing taken separately as
well as together has been reduced appreciably
duringthelast fiveyearsascompared with the six
years ending 1962-63. (Para 90)

(51) The number of passenger trainsinvolved
in accidents at level crossings was more than of
goodstrainson boththebroad gaugeand themetre
gauge systems; the disparity was greater in the
case of metre gauge. (Para 91)

(52) The number of accidents at manned level
crossings involving passenger trains increased
from 9 to 14 on the broad gauge and from 1 to 5
on the metre gauge during 1967-68 as compared
to the previous year. Thisisadisturbing feature.
(Para9l)

(53) In the accidents at manned level crossing
during the last five years, about 53 per cent
railway staff and 47 per cent road users were
involved in acts of omission and commission.
(Para 96)

(54) Thelargest proportion of the accidents at
both manned and unmanned level crossings
involved motor trucks, the bullock carts coming
next. Between themselves, these two were
involved in about two-thirds of all the accidents
at level crossings during the last five years. (Para
100)

(55) The number of accidents at manned level
crossings was the highest during 00.00 to 04.00
hours, closely followed by that during 20.00 to
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24.00 hours: during these 8 hours of night, 42 per
cent of the total number of accidents at manned
level crossings occurred. The need for intensive
and surprise checks of gates at night is, thus,
clearly indicated. (Para 103)

(56) The largest number of accidents at
unmanned level crossings, i.e., about 38 per cent
of thetotal number of accidentsat unmanned level
crossings occurred during the day, viz., from
08.00 to 16.00 hours and another 37 per cent
during the hours of partial daylight, viz., 04.00to
08.00 hours and 16.00 to 20.00 hours. (Para 104)

Firesin Trains

(48) Wefindthat thespeedfactor doesnot have
adirect correlation with the incidence of derail-
ments. (Para 81)

Accidents at level crossings

(49) Nearly 69 per cent of the accidentsat level
crossings during the last five years occurred at
unmanned|evel crossingswhich constitute 62 per
cent of the total number of level crossings. The
remaining 31 per cent of the accidentstook place
at manned level crossingswhich constitute 38 per
cent of the total number of level crossings. This
broadly confirmstheconclusion, earlier drawn by
the Kunzru Committee also, that the manning of
level crossings does not provide a completely
satisfactory remedy against the accidents at level
crossings. (Para 89)

(50) The incidence of accidents per manned
and unmanned level crossing taken separately as
well as together has been reduced appreciably
duringthelast fiveyearsas compared with the six
years ending 1962-63. (Para 90)
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(51) The number of passenger trainsinvolved
in accidents at level crossings was more than of
goodstrainson boththebroad gaugeand themetre
gauge systems; the disparity was greater in the
case of metre gauge. (Para 91)

(52) The number af accidents at manned level
crossings involving passenger trains increased
from 9 to 14 on the broad gauge and from 1 to 5
on the metre gauge during 1967-68 as compared
to the previous year. Thisisadisturbing feature.
(Para91)

(53) In the accidents at manned level cross
during the last five years, about 53 per cent
railway staff and 47 per cent road users were
involved in acts of omission and commission.
(Para 96)

(54) Thelargest proportion of the accidents at
both manned and unmanned level crossings
involved motor trucks, the bullock carts coming
next. Between themselves, these two were
involved in about two-thirds of all the accidents
at level crossings during the last five years. (Para
100)

(55) The number of accidents at manned level
crossings was the highest during 00.00 to 04.00
hours, closely followed by that during 20.00 to
24.00 hours: during these 8 hours of night, 42 per
cent of the total number of accidents at manned
level crossings occurred. The need for intensive
and surprise checks of gates at night is, thus,
clearly indicated. (Para 103)

(56) The largest number of accidents at
unmanned level crossings, i.e., about 38 per cent
of thetotal number of accidentsat unmanned level
crossings occurred during the day, viz., from
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08.00 to 16.00 hours and another 37 per cent
during the hours of partial daylight, viz., 04.00to
08.00 hours and 16.00 to 20.00 hours. (Para 104)

Accidents on narrow gauge lines

(67) The number of accidents on the narrow
gauge came down substantialy during the last
five years as compared to the six years period
ending 1962-63. The decline is reflected in the
incidence of all categories of accidents except
collisions; the incidence of collisions during the
two periods was more or less equal. (Para 123)

(68) There were nine collisions, all involving
passenger trains, on the narrow gauge during the
last five years; six of these were between two
trainsincluding betweenatrainand alight engine.
Six of the collisions were caused by reception of
trains on blocked lines or incorrect setting of
points. (Para 124

(69) Derailmentsconstituted nearly 83 per cent
of all theimportant accidentsonthe narrow gauge
during the last five years. (Para 123)

(70) The number of station and midsection
derailments on the narrow gauge was 68 and 247
respectively during thelast fiveyears. (Para127)

(71) Out of the 315 derailments, 74 occurred
due to staff failures, 31 due to track defects, 70
due to carriage and wagon defects, 31 due to
engine defects and 109 due to miscellaneous
causes. (Paras 128 to 132)

(72) TheKunzru Committee had attributed the
high incidence of derailments dueto carriageand
wagon defects and engine defects partly to the
high percentage of over-aged locomotives and
rolling stock on the narrow gauge. We find that:
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(i) the percentage of overaged locomotiveson
the narrow gauge has increased On all the
Railwaysexcept theNorthern Railway. On
the Northeast Frontier Railway, all the
locomotives On 31-3-1968 were overaged:

(ii) the percentage of overaged coaches has
been reduced on all the Railways except
the Eastern Railway, all the 88 carriages
on the Eastern Railway were overaged. on
31-3-1968; and

(iii) there was a margina reduction in the
percentage of overaged stock on the
Northern, the Southern, and the South
Eastern Railways:. all the other Railways
recorded an increased percentage; in par-
ticular, the number of overaged stock on
the Eastern and the Southern Railwayswas
high. (Para 13.9)

(73) All the accidents at level crossingson the
narrow gauge occurred at unmanned level
crossingsthe number of passenger trainsinvol ved
in such accidents was about twice that involving
goodstrains. (Para 135)

Breach of block rules

(74) A steadily falling trend is noticed in the
number of cases of breach of block rules as also
theincidence per million train kilometres on both
the broad and the metre gauges. (Para141)

(75) The highest incidence of breach of block
rules on the broad gauge and the metre gauge
respectively was on the Central and the Southern
Railways. (Para 144)

(76) More than half, i.e., 53 per cent of the
cases of breach of block rules were comprised of
drivers entering the block section without an
authority or with an incorrect authority to pro-
ceed. 111 another 39 per cent cases the irregula-
rities were on the part of the station staff who
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received trains on blocked lines or despatched
them into occupied sections or closed the line
when the section was not clear, etc. (Para 146)

(77) We find that the block irregularities take
placepreponderantly onthesingleline. (Paral17)

Disregard of signalsby drivers

(78) Wefind that out of 895 cases of disregard
of signals, 266 resultedinmishaps, i.e., collisions,
derailmentsor accidentsat level crossingsand 48
of the 266 casesrelated to passenger trains. (Para
1.53)

(79) There has been asubstantial reductionin
the average number of cases of disregard of
signalsoverall asalso on the broad gauge. Onthe
metre gauge, however, there was a margina
deterioration. (Para 155)

(80) The incidence of disregard of signalsin
respect of both passenger and goods trains was
the heaviest on the Western Railway onthe broad
gaugeandtheNorth Eastern Railway onthemetre
gauge. (Para 1.57)

(81) On the broad gauge the average number
of casesin respect of each type of signals came
down during the last five years when compared
with the preceding six years except where two or
more signals were disregarded together. (Para
159)

(82) On the metre gauge there was an increase
in the incidence of disregard of approach signals
and amarked deterioration in respect of departure
signals. This deserves due notice of the Railways
concerned. (Para 139)

(83) Signals on automatic territory were dis-
regarded to the extent of nearly 7 per cent of the
total number, (Para 159)
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(84) There was some deterioration in the
incidence of disregard of signals on the South
Eastern, the Western, the Southern and the
Northern Railways during the years 1963-64 to
1967-68 as compared with the preceding six
years. (Para 160)

(85) During the last five years, three or more
signalswere disregarded together on no lessthan
19 occasions and al the four signals of a station
were ignored at the same time in 6 cases. The
disregard of two signals or more at the sametime
by the driversindicates not merely a momentary
lapse but a total aberration of the faculties of
perception and control. We suggest that this
would be a fruitful field for study by the
Psycho-Technical Cell. (Para 161)

(86) Nearly 81 per cent of the cases of disre-
gard of signalson the broad gauge and 78 per cent
of such cases on the metre gauge took place at
stations provided with lower quadrant two aspect
signalling. (Para 162)

(87) On a number of occasions, signals were
disregarded at stations equipped with multiple
aspect upper quadrant and colour light signals on
both the gauges. The need for educating the
drivers in correctly observing the aspects of
multipleaspect signalsand correctly reading their
indicationsis, thus, highlighted. (Para 162)

(88) In relation to the total service of errant
drivers, we find that the largest number of
instances involved drivers with lessthan 5 years
service followed by drivers whose length of
service ranged from 5 to 10 years. Drivers with
more than 15 years of service were involved in
disregard of signals oftener than those with ser-
vice ranging from 10 to 15 years. This phenom-
enon resents another useful field for study for the
Psycho-Technical cell (Para 165)
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(89) We consider that a driver who disregards
asignal isan incipient accident maker and should
hc classified as accident-prone. Public safety
demandsthat he should not, asfar aspossible, he
placed on driving duty thereafter. (Para 164)

(90) We find that of the 682 drivers held
responsible for the disregard of signals. over 60
per cent werein the age group of 45 yearsor less.
Morethanhalf of thedrivers367inall, wereusing
spectacles. These figures also furnish useful data
for a clinical study of drivers by the Psycho-
Technical Cell. (Para 165)

Averted collisions

(91) There was a marked reduction in the
number of averted collisions on both the gauges
duringthelast fiveyearsas compared with the six
years ending 1962-63. (Para 167)

(92) The largest number of averted collisions
occurred between two trains including between a
train and alight engine on both the gauges. Next
came averted collisions between *a train arid a
rakeor vehiclesor load stabled onarunningline’ .
This highlights the need for enforcing the use of
lever and dlide collars until track circuiting
becomes available. (Para171)

(93) The incidence of each type of averted
collisions was higher on the broad gauge as
compared to the metre gauge. (Para 171)

(94) Wefindthat of thestaff found responsible
for averted collisions, nearly 78 per cent were
traffic staff and 14 per cent loco running staff.
(Para173)

CHAPTER |11 - SERIOUS ACCIDENTSDURING
THE YEARS 1963-64 TO 1967-68
- CAUSES AND CONSEQUENCES

(95) During the years 1963-64 to 1967-68, 79
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serious accidents occurred on the Railways. In 78
of these accidents, statutory inquiries were held
by the Commission of Railway Safety and in one
case by a Commission appointed under the
Commissions of Inquiry Act, 1952. (Para 178)

(96) The serious accidents during the last five
yearsconstituted 1 per cent of the total number of
important accidents; these contributed 89 per cent
of the deaths, 61 per cent of the injuries and 19
per cent of the damage caused by all theimportant
accidents involving passenger and goods trains.
(Para 180)

(97) The number of serious accidents
increased from 74 in the five years-1957 to
1962-to 79 in thefive years-1963-64 to 1967-68.
(Para 182)

(98) The accidents attributable to failures of
drivers and station staff, sabotage and accidents
at level crossings were equal in number namely,
56 during the two five-year periods. (Para 182)

(99) A study of the 56 accidents during the

years 1963-64 to 1967-68 reveals that: -

(a) the drivers caused 38 per cent of these,
either by disregarding signals or by run-
ning at excessive speeds or by violating
other safety rules;

(b) station staff were responsible for 23 per
cent of these by incorrect setting of points
or by receiving or despatching trains on
blocked lines or sections;

(c) 30 per cent of these resulted from willful
tampering with track or other acts of sab-
otage, and

(d) 9 per cent werelevel crossing accidentsfor
all of which road users were found to be
responsible, (Para 183)
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(100) The number of serious accidents due to
failures of drivers and station staff or defectsin
track, rolling stock, engines and fires in trains
registered areduction during thelast fiveyearsas
compared to the preceding 5 years. (Para 185)

(101) The increase in the number of serious
accidents was almost entirely due to rise in the
number of cases attributable to acts of sabotage,
failures of road users and other miscellaneous
causes, like rash acts of outsiders, natural cala-
mities, explosions and undermined causes. (Para
186)

(102) The increase in the number of accidents
caused by tampering with track or other acts of
sabotageis a continuance of rising trend over the
last 15 years which rose from 6 casesin the years
1952-1957, to 12 casesin next five years, and to
17 during the years 1963-64 to 1967-68. This
evidenceof |awlessnessin our national lifecannot
but be viewed with disquiet. (Para 187)

(103) The large increase in the number of
casualtiesin serious accidents during thelast five
years as compared to the preceding 5 years was
mainly on account of the two accidents on the
Northeast Frontier Railway due to sabotage and
acasein which thewhole train was washed away
by atidal wave on the Southern Railway. (Paras
188 and 189)

CHAPER 1V - AN APPRECIATION OF THE
RECOMMENDATIONS MADE BY THE KUNZRU
COMMITTEE AND OF ACTION THEREON.

(104) A precise assessment as to what extent
the declining tendency in the incidence of acci-
dentswas a direct result of the implementation
of the recommendationsof the Kunzru committee
isdifficult to make. Nonethelessitisclear that the
recommendations of the Kunzru Committee did
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make an impact in promoting safety in train
operation on the Railways during the last five
years. (Para192)

(205) (i) Our review of the more important of
the recommendations made by the Kunzru com-
mittee is based primarily on the information
furnished to us by the Raillway Board; but
wherever we had in our possession data relevant
to the implementation of any of the recom-
mendations gathered either from the Railway
administrations or from other sources, such data
have been used to amplify our comment.

(if) The other observations of the Kunzru
committee which are factual in nature or are
suggestions which emphasise the observance of
existing procedures and practices have been
placedinan Appendix alongwith action taken as
reported by the Railway Board and without our
comments thereon. (Para 193)

Staff

(106) (i) Wefind that the available capacities
for training have been utilised partialy and the
percentage of utilisation of capacity in case of
certain categories of staff has dropped on some
of the Railways.

(if) We urge that the factors which militate
against the proper utilisation of training facilities
should be located and remedied. (Para 202)

(107) We find that while on some of the
Railwaysno educational qualifications havebeen
laid down for switchmen, on other different
standards of education have been prescribed.
(Para 204)

(108) We are unable to appreciate the wide
variations in the duration of initial and refresher
courses on the different Railways for certain
categories of staff. We suggest that a uniform
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practice in this regard should be adopted on all
theRailwaystakinginto account therequirements
of the average employee in each category. (Paras
205 & 206)

(109) We consider that certain minimum
educational qualifications and the duration and
nature of training to meet the job requirements
shouldbeprescribed for themaintainerswho have
actually to maintain the sophisticated signalling
gadgets. We find that, at present, there is no
uniformity on the different Railways. The fre-
guency of refresher training for them also needs
to be specified. (Para 207)

(110) It is necessary that the training of staff
should be examinedin all its aspects, streamlined
and rationalised. (Para 208)

(111) We find that many Instructors in the
Training School sarethosewho had been sel ected
on ad hoc basis. We were informed that many of
themare"rejects’ from the openline. Some of the
Instructorsin the Schools are there for more than
a decade. We consider these aspects unhealthy
and suggest that only persons with outstanding
record of work to their credit on the open line
should find their way into the Schools as
Instructors. In our view, the tenure of Instructors
should bethreeto fiveyearsso that training in the
schoolsisnot divorced from practical working on
theline. (Para 210)

(112) Wefind that in some cases the heads of
the Zona Training Schools remained at their
posts for less than three years. We presume that
whenever suchtransfersare ordered, theinterests
of training of staff are kept in view. (Para 211)

(113) Thereisno uniformity in the practice of
giving refresher courses to certain categories of
staff on the different Railways. We consider that
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thecategoriesof staff in need of refresher training
should be given such training on all the Railways
without any exception. (Paras 219 & 221)

(114) Wefeel that much remainsto be doneif
the backlog in refresher training is to be cleared
and the recommendation of the Kunzru Com-
mittee effectively implemented. (Para221)

(115) Overal, the extent of shortages in the
various categories of staff on 31-3-68 ranged
between 1.4 per cent and 3.0 per cent except in
the category of assistant drivers where the
shortage was to the extent of 5.9 per cent. Over
individual Railways, in some categories, the
shortages have been glaring, but by and large the
extent of shortage has been diminishing. Weurge
that this matter should continue to receive the
urgent attention of the Railway administrations.
(Para 248)

(116) We feedl that the measures necessary to
curb overtimeworking by staff have not received
the attention they deserved, in spite of the great
stress laid on the subject of working conditions
of staff by the Kunzru Committee. (Para 262)

(117) We are unable to appreciate fully the
object of clamping down the leave reservesat the
level obtaining on 4-2-1967 notwithstanding its
inadequacy asthe directive of the Railway Board
of that date sought to do. We strongly recommend
that the question of overtime working and leave
reserves should be examined early. We see no
conceivable reason why the minimum limits of
leavereservesfixed by the Railway Board should
not be immediately implemented. (Para 262)

(118) We find that on some of the Railways,
the trips of running duty hours of more than 12
hoursranged between 15 per cent and 20 per cent
of the total number of trips performed by the
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goods train drivers during 1067-68. Every Rail-
way had instances of trips exceeding even 20
hours of running duty. (Para 267)

(119) We urge that steps should be taken to
ensure that the limit laid down in respect of duty
hours of running staff is observed. Whenever, on
any section, chronic long hours seem inherent,
steps should be taken to change the crew at a
suitable place so as not to infringe the prescribed
duty-hour limitations. (Para 269)

(120) We have examined the average time
taken by the various Railway Service Com-
missions for recruitment of certain categories of
staff. We find that the time schedule prescribed
for the various categories by the Railway Board
has often been exceeded by all Railway Service
Commissions. (Paras 274 & 275)

(121) Weareinformed that many of the panels
of selected candidates are either partially used or
not used at all by the Railway administrationson
the plea of the vacancies anticipated at the time
of the placing of indents not materialising. We
consider it necessary that the Railway adminis-
trations should assess their requirements on a
rational basis, the Service Commissions should
observe the time schedule and offers of appoint-
ments to the selected candidates should be made
within areasonable time. (Para276)

(122) We are informed that the procedure for
recruitment of Class IV staff is cumbersome and
results in delays. We are of the view that this
aspect needs consideration and simplification of
procedure for recruitment of Class IV staff and
elimination of undue restraints in this behalf
would be a step in the right direction. (Para 279)

(123) There was unanimity in the views fur-
nished by the Railwaysand theevidencetendered
before us emphasising the need for giving
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weightage to the sons of railway employees for
recruitment o Railway service in order to ensure
loyalty and efficiency through continuity of tra-
dition of service. We shall advert tothisin Part 11
of our Report. (Para 282)

(124) We find that the Northern Railway has
fixed the percentages for direct recruitment in
case of traffic apprenticesand assistant signal and
block inspectors higher than the respective per-
centages prescribed by the Railway Board. The
Railway hasnot furnished any reasonfor adopting
the enhanced percentages. (Para 286)

(125) Wefindthat theRailwayshavein several
cases made direct recruitment in certain catego-
riesin excess of the percentagesprescribed by the
Railway Board. In our view, direct recruitment
should beregulated judiciously so that reasonable
changes of promotion of staff already in service
arenot diminished in aparticular year asislikely
to be the case if an attempt is made to clear the
accumulated deficiencies in one or two years.
(Paras 287-289)

(126) We consider that for an administration
to run efficiently and successfully, the position
and morale of supervisors arc matters of utmost
importance. (Para 291)

(127) We find wide variationsin the jurisdic-
tions of the various categories of supervisors on
the different Railways. Very little seemsto have
been accomplished to bring about a measure of
uniformity in the jurisdiction of inspectors over
the various Railways. In our view, the evolving
of yardsticks and their application with local
adjustments as may be considered necessary, is
essential. (Paras 298-299)

(128) In our view, the programme of per-
sonalised training on man-to-man basis needs to
be re-oriented with an emphasis on the personal
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contact and understanding between the officer or
supervisor and theindividual worker and specific
individual attention to the latter. (Para 307)

(129) We find that the investigations con-
ducted by the Psycho-Technical Cell are till in
an experimental stage. We consider that if the
value of psycho-technology as a means to pro-
motesafety intrain operation hasbeen recognised
by theRailway Board every thing possibleshould
be done to accelerate the process. We hope that
whenthe stage arrivesfor the application of these
testsin the selection of personnel, such testswill
behandled by well qualified and responsi bl e staff
so that they become neither a mere routine not a
source of harassment to the staff. (Para 310)

(130) We find that nearly 60 per cent of the
employees held responsible for causing two or
more accidentswerein the category of drivers. In
our view, this study may provide a pointer for
psychological counselling and rational persua-
sion of these and other staff so that in future they
may be able to render a relatively accident free
service. (Para 311)

(131) We find that in spite of the fact that the
strength of staff has increased practically in all
categories, the percentage of those provided with
railway quartershasalso kept paceandinthecase
of somecategoriestheposition hasshowndefinite
improvement. We however, feel that alot more
remains to be done. We consider that in case of
railway staff concerned with train operation, the
provision of railway quarters is a matter of
necessity rather than an amenity and would prove
conducive to increasing the element of safety in
train operation. (Paras 316-318)

(132) The morale of officers and the impact it
has on the running of an organisation are indeed
matters to which we attach great importance.
Instances of intervention by influential outsiders
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in routine decisions taken by officers were
brought to our notice. We agree that such factors
inevitably tell on the morale of officers and their
disposition to take right decision. We intend to
givefurther thought tothisin Part |1 of our Report.
(Para321)

(133) We find that the time taken in the
finalisation of accident cases on some of the
Railways is far beyond the targets laid down by
theRailway Board. In particular, thelonginterval
of timebetweenthedateof finalisation of accident
enquiry and the acceptance of findings by com-
petent authority is difficult to appreciate. (Para
325)

(134) Whilethereisno gainsaying thefact that
the present procedure of disciplinary action by its
very nature is cumbersome and time-consuming,
we find, as a result of a case study of some
accidents, that there is not much substance in the
widely held notionthat the errant employeesoften
resort to dilatory tactics. Our case studies show
that if any thing, it is more the incidental delays
occurring in the departmental office itself which
account for the major portion of the delays. We
consider that there is scope for considerable
improvement if such delays in the processing of
the case in the departmental offices are mini-
mised. (Para 327)

(135) We consider that it would be advanta-
geousif aprovisionismadein Section 101 of the
Indian Railways Act to the effect that no court
shall take cognisance of an offence under this
Section and the cognate sections of the Indian
Pena Code without the sanction of the authority
whoisentitled toremovetherailway servant from
office. Such authority would be in the best posi-
tion to determine whether there should be a
prosecution and if so who should be prosecuted.
Where the police authorities feel that the com-
petent authority iswithholding sanction wrongly,
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they can aways approach the Railway Ministry
for getting the necessary sanction. (Paras 337 &
338)

(136) We would like to think that in most
accident cases, departmental action would meet
the ends of justice and prosecutions of railway
staff would be necessary only in acomparatively
few cases of a serious nature. (Para 340)

Safety organisation, rules and other operating
matters

(137) We are informed that the functions
performed by the Safety Organisation are in the
nature of "internal audit" on the aspects con-
cerning safety in train operation and are highly
useful and important. (Para 343)

(138) We have been advised that the Railway
Board have appointed a Committee of officers
recently to go into the general rules with a view
to revising and simplifying these. We hope that
the views expressed by the Kunzru Committee
about the multiplicity of rules and the need for
standardising the working practices will be kept
inview whilerevisingtherules. (Paras347 & 348)

(139) In our view the minimum distance nec-
essary for the protection of a trolley or a lorry
should be uniform on all Railways. (Para 353)

(140) Wefind that from the anomaliesand the
deficiencies in the Working Time Tables of the
Railways pointed out by the Kunzru Committee
still persisted in the April 1968 issues. We urge
that theWorking Time Tablesshould be subjected
to a thorough scrutiny before issue so that such
anomalies and deficiencies do not recur. (Paras
357 & 358)
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Permanent way

(141) We commend the progress made on
track renewal s and hope that the pace of renewals
will be maintained. We hope that the speed
restrictions attributable to worn or obsolete track
will continue to be eliminated. (Para 364)

(142) Wehopethat thepace of welding of rails
would be maintained, and even further acceler-
ated. (Para367)

(143) Wefind that thereis an overall shortfall
in the procurement of wooden sleepers on both
the broad and the metre gauges over the past four
years. We suggest that through renewals of
wooden sleepered track on non-track circuited
section may be carried out with CST-9, or steel
trough and pre stressed cement concrete sleepers
and the rel eased serviceabl e second hard wooden
deepersused for random renewals. (Paras 371 &
372)

(144) We are unabl e to appreciate the reasons
for the administration’s mobility to develop the
concrete deepers to suit Railways specia
requirements over the last many years. We urge
the Railway administration to make special
efforts for introducing the pre-stressed concrete
deeperson the Railwayson an extensive scalein
view of the unfavourable supply position of
wooden sleepers and their increasing demand for
modern signalling. (Para 375)

(145) Wefeel that greater effortsarecalled for
to enhance the procurement of clean ballast from
5to 9 million cubic metres per annum. (Para383)

(146) We consider that the curve alignment
register should embody the physical character-
isticsof each curve and first two or three columns
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should contain the correct version and super
elevation figures against each ‘station’. (Para
384)

(147) Inour view thereplacement of themate’ s
diary by the ‘gang inspection register’ was quite
unnecessary. We are informed that instructions
have since been issued dispensing with ‘gang
inspection register’. (Para 386)

(148) We consider it important that the results
of the trials of the improved methods of track
maintenance, like ‘measured shovel packing’,
‘ directed maintenance’, etc., areassessed early so
that the Railways may be in a position to mod-
ernisetheir methodsof maintenanceof permanent
way. (Para 392)

(149) We presume that no serious difficulty is
being experienced with the use of ‘on track’
automotive tie tampers on the trunk routes and
main lines. Wefeel that the output of tie tamping
and ballast cleaning machines, compared to the
current manual methods, would justify their
continued use. (Para 395)

(150) We consider it necessary that the
Assistant Engineer concerned should invariably
be associated with the testing of the track by the
Hallade track recorder and that the charts should
be documented at the end of he day’s run and
defects, listed for prompt action by sectiona
permanent way inspector. (Para 398)

(151) We suggest that the construction and the
equipment of the test cars should be completed
on priority and that at least one test car for the
metre gauge should be made available, as soon as
possible. (Para401)

(152) We find that the R.D.S.O. was asked to
look into the question of track recording trollies
only recently-in April 1968. It seems that action

JOURNAL OF INDIAN SCHOOL OF POLITICAL ECONOMY

APRL-JUNE 2019

on thispart of the recommendation of the Kunzru
Committee had not been taken earlier. We
understand that the proposal has since been given
up. (Para402)

Level crossings

(153) While we agree that it is not necessary
toprovidearigid standard of yardstick, wedofeel
that some norm should be fixed for all Railways
which may help them in deciding whether a
particular unmanned level crossing should be
manned and whether a manned level crossing
requires upgrading. (Para 406)

(154) We are of the view that the five-yearly
censuses should not be given up. (Para 407)

(155) We understand that the Railway Safety
Works Fund was started sometime ago. We were
advised that there had been hardly any expendi-
ture out of this fund, primarily because the exis-
ting procedure for the operation of the Safety
Works Fund is cumbersome. (Paras 409 & 410)

(156) We suggest that some procedure should
be evolved by which 10 per cent of the amount in
this Fund should be earmarked for manning the
unmanned level crossings and upgrading of the
manned level crossings and the Railway admin-
istration should be authorised to draw directly
from this fund upto this amount for this purpose.
(Para41l)

(157) We aso suggest that the remainder of
the Fund, i.e., 90 per cent should also be utilised
to the best advantage by providing road over-
bridges or under bridges which would, undoubt-
edly, help in reducing the number of level
crossing accidents. (Para412)
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(158) Wedo not consider that undul ations and
bumps on approaches to unmanned level cross-
ings would have any advantage. We, therefore,
do not think this matter need be pursued further.
(Para414)

(159) We consider the amendment to Motor
Vehicles Act in States making it obligatory for
drivers of passenger buses before passing an
unmanned|evel crossingto stop andto crossthem
with the conductor of the bus walking ahead of
the bus a wise provision and hope that the vio-
lation of this provision of the Law would be
sternly viewed and the of fenders brought to book.
(Para415)

(160) We consider that the basic object of
interlocking of gates with signalsisto ensurethe
safety of road traffic and it should be provided
where the road traffic is heavy. We do not
subscribe to the view that the measure of safety
provided by the installation of warning bellsisas
good as that by interlocking gates with signals.
(Para422)

(161) We find that 24 per cent of the works
involving interlocking of gates with signals still
remaintobecompleted thoughtheRailway Board
had directed the Railways to complete these
works during the Third Five Year Plan on a
priority basis. The Board's directive seems to
have gone partly unheeded. (Para 423)

(162) We are advised that the Railway Board
do not consider theautomatic half barrier suitable
for Indian conditionsand that the experiment may
be taken as no longer alive. (Para428)

(163) In our view, it is desirable that the
responsibility for avoiding accidents should rest
with the road usersin the case of unmanned level
crossings. We would not, therefore, advocate
installing of bells and road flasher signals as it
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would result in unnecessary waste of money
without comparable advantage in the matter of
avoiding accidentsin our conditions. (Para 429)

Signalling

(164) The assurance given by the Railway
Board that all signalling and interlocking works
brought forward from Second Five Y ear Planand
those included in the Works Programmes during
the first three years of the Third Five Year Plan
would be completed by the end of the Third Five
Y ear Plan has not been completely fulfilled. The
factors enumerated for delay cannot be deemed
asunanticipated or such ascould not be visualised
at the time of planning and programming these
works. (Paras 431-434)

(165) We find that there are a number of
stations on the broad and the metre gauges which
have not been provided with rudimentary inter-
locking though the Railway Board had directed
the Railwaysto compl etethiswork by 31-3-1964.
We hope that this safety provision will be com-
pleted in a short time. (Paras 436 to 439)

(166) We find that a number of stationson the
double line on some Railways are either nor
provided with block instruments or are provided
with block instruments with control on last stop
signals only and not complete lock and block
working. Wefeel that the recommendation of the
Kunzru Committee in this behalf should have
been fully implemented long ago in the interests
of safety. (Paras 441 to 443)

(167) We find that only 41 per cent of the
number of stations programmed to he provided
with multiple aspect signalling of the upper
quadrant or colour light type on 31-3-64, have
heen so provided. (Para 446)
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(168) Weconsider theachievementsin respect
of the provision of modern techniques of signal-
ling to be inadequate in view of the increasing
speed and density of traffic. In our view, the
recommendation of the Kunzru Committee
assumesurgency withtheincreasing introduction
of diesel and electric traction and running of
heavier trains at higher speeds. We urge that
special efforts should be made to accelerate the
progress in the use of modern signalling tech-
niques. (Para 450)

(169) We note that the rate of progressin the
provision of track circuiting so far has been slow.
Judging from the performance of the last five
years, it isobviousthat unless energetic steps are
taken to improve the pace of execution of track
circuiting works, the target of 200 stations per
year, set by the Board, may not be achieved We
consider that the introduction of track circuiting
at stationsis an important step towards ensuring
safety in train working. (Paras 455-456)

(170) In our view, the progress of efforts
towardsadoption of Automatic Train Control, on
which the Kunzru Committee had laid stress, has
been slow. Wefeel that had the trials and instal-
lation of Automatic Train Control been initiated
earlier, certain signalling firms in India would
have become interested in this field of manufac-
ture already. (Paras 459-460)

(171) Wefind that the incidence of failures of
signalling and interlocking gears, after a marked
decreasein 1963-64, hasbeen steadily increasing
every year. Thesamepatternisdiscerniblein case
of failures of block instruments, where, however,
areversal of thetrend is noticed during 1967-68.
(Para464)

(172) We urge that efforts to reduce track
circuit failures to the maximum extent possible
should be intensified. (Para 467)
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(173) We find that the shortfall in the
replacement of worn out frames during 1967-68
was considerably less than in the previous years
but the number of worn out block instrumentsin
need of replacement during 1967-68 was the
highest of the past five years. (Paras 469-470)

(174) We stress the need for clearing shortfall
in the overhauling and replacement programmes
for lever frames and block instruments, investi-
gating the factors responsible for failure of sig-
nalling and interlocking gears and laying down a
yardstick for determining the strength of block,
electric and mechanical signal maintainers. (Para
471)

Rolling Stock

(175) We suggest that the final trial of an
overhauled locomotive should be carried out, as
far as possible, at aspeed 5 to 10 per cent higher
than the maximum permissible speed of the
locomotive, and a speedometer used for the pur-
pose. (Para475)

(176) We suggest that braking distance trials
for graded sections on the broad gauge and for
level and graded sections on the metre gauge
should be carried out without delay. (Para 484)

(177) We consider that the distance between
thedistant and thefirst stop signalson high speed
routes and the length of the signalling section in
automatic signalling territory should not be less
than the emergency braking distance. (Para 485)

(178) We hold the view that al locomotives
working trains should be equipped with speed-
ometerson aphased programmebut it isessential
that atarget should be laid down in regard to the
provision of this aid on all locomotives. (Para
489)
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(179) (i) We find that during 1967-68 the
majority of the Railways were unable to achieve
the target laid down for the broad and the metre
gaugesinrespect of enginefailures. (ii) Wenotice
that the performance on the Western. the Eastern
and the Southern Railways on the broad gauge
and the Central, the Northeast Frontier and the
North Eastern Railways on the metre gauge was
much below the target. (Paras 493 & 494)

(180) The need toimprove the performance of
diesel and el ectric enginesisindicated. (Para496)

(181) Wefind that the handbooks for drivers
in use on the Eastern and the Northern Railways
do not contain information about the defects
likely to develop on engines on the run. The
Northeast Frontier Railway hasyet to bring out a
handbook for drivers. (Para497)

(182) The overaged locomotives on the metre
gauge need further attention in maintenance in
order to improve their performance. (Para 502)

(183) We consider the adoption of a uniform
basis for fixing the time schedule for train
examination and for determining the strength of
examining gangs by all the Railways not only
availablebut essential for the proper examination
of trains and urge that any further delay in
implementing the Kunzru Committee’s recom-
mendations should be avoided. (Para’511)

(184) (i) Inour view, the Central and the North
Eastern Railways should devote greater attention
tothemaintenance of rolling stock intheir depots.

(if) The results of spot checks by Neutral
Control Flying Squad for 1967-68 highlight the
deficienciesin train examination which should be
speedily removed. (Paras 513 and 515)
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(185) The increasing incidence of hot boxes
on coaching stock on both the gaugesover thelast
threeyearsisapointer tothe needfor theeffective
implementation of the recommendations of the
Director, Research (Hot Boxes) and a further
critical study, if necessary. (Para 521)

(186) We note a marked improvement in the
incidence of hot boxes on goods stock on the
broad gauge. (Para 523)

(187) There was an overall reduction in the
number of coaches and wagons overdue period-
ical overhaul on Indian Railways as compared to
the position abtaining on 31-3-63, the positionin
respect of coaches on the North Eastern and the
Northeast Frontier Railways was however
unsatisfactory. We urge that efforts to reduce the
number of coaches and wagons overdue period-
ical overhaul still further should continue. (Paras
530, 531 Pc 533)

(188) We note that there has been a marked
reduction in overaged coaches on both the broad
and the metre gauges. (Para 538)

(189) Therehasbeen areductioninthenumber
of overaged wagons on the broad gauge hut there
has been anotabl e increase in the number of such
wagonsonthemetregauge. WeurgetheRailways
to make sustained effortsto reduce the number of
overagedwagonsparticularly onthe metregauge.
(Para539)

(190) We note that there has been an
improvement in respect of passenger train part-
ings on both the gauges. There has also been a
considerable improvement in the incidence of
goods train partings on the broad gauge and a
dlight improvement on the metre gauge. We hope
that the measures which brought about the
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improvement in the position of train partings will
be sustained and intensified. (Paras 544, 546 &
548)

Stores, post-accident relief measures and other
matters

(191) We consider that though there has been
some improvement in the availability of stores.
thereis considerable scope for further improving
the position. (Para 552)

(192) Inour view, the over-dependence of the
Ministry of Railways on the Directorate General
of Supplies and Disposals for their requirements
and the effect this has on the availability and
procurement of storesisamatter of considerable
concern. (Para 555)

(193) We find that while the extant rules do
not preclude non-acceptance of the lowest tender
if it is otherwise not acceptable, in practice such
discretion is rarely used in favour of reliable
firms. Wefeel that a bolder attitudein such cases
will bein public interest. (Para 556)

(194) We found that some of the Railways
wereignorant of the existence of thestandardised
lists of safety items of storesas prescribed by the
Railway Board. We hope the Railway Board
would clarity the position to the Railways. (Para
558)

(195) We consider that inventory control inan
enormous undertaking like the Indian Railways
isavital factor. Itisapparent that modern methods
will have to replace many of the old stores
procedures. (Para 359)

(196) It would appear that the measures sug-
gested to prevent tampering with track have
proved ineffective. We are not unaware of the
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complex and difficult nature of this problem. We
would urge that the steps for the security of the
track against the dangers posed by the saboteurs
will have to be persevered in and implemented
with vigour. In our view, there must be closeand
continuous coordination between the Ministry of
Home Affairs, State Government and the Rail-
waysif the designs of the saboteur are to be kept
under restraint if not thwarted. (Para 566)

(197) We find that the work of rewiring of
some coaches according to the revised wiring
circuit remains to be completed on the Western
Railway. (Para 568)

(198) We hope that the Kunzru Committee’s
recommendationsin regard to the replacement of
4-wheeler medical vans with the bogie medical
vanswill befully implemented withinthe shortest
possible time. (Paras 572-573)

(199) Wehopethat special effortswill bemade
to completethework in regard to the provision of
sidings with double ends for stabling medical
relief vans; thiswork has been outstanding for the
last three years or so. (Paras 574-575)

(200) (i) We are sorry to observethat despite
the Kunzru Committee’s exhortation and the
urgency of the matter no definite policy has been
formulated by the Government in regard to the
narrow gauge lines and this vital issue is till
crying for asolution. (Para 578)

(if) We recommend that the action taken by
the British Government in a not dissimilar situ-
ation, should be taken by our government with a
view not only to ascertaining the factswhich may
broadly be aready known to the Railway
administrations but also in educating and mobi-
lising public opinion on the subject. (Para 579)
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CHAPTER V - RESEARCH DESIGNSAND
STANDARDS ORGANISATION (RDSO)

(201) Wefind that thework doneintheRDSO
in recent years has been notable and we would
like to record our appreciation. (Para 581)

(202) We suggest that forma planning and
allocations of resources should be arranged well
in advancein respect of important itemsto avoid
time lags. (Para584)

(203) We feel that the recommendation of the
Kunzru Committee regarding the bifurcation of
the research organisation into two separate
research directorates is no longer alive issue as
the range of expansion of the RDSO during the
last fiveyearshas morethan covered thefield that
the Kunzru Committee had in mind. (Paras 585
and 587)

(204) We consider that the equipment and
capacity of non-railway research and technical
bodies including Universities to undertake the
solution of problems peculiar to Railwaysisvery
limited in India. (Para 589)

(205) We agree that a 12 monthly frequency
for meetings of the Central Board of Railway
Research seems justified. We note that a three-
year tenure of membership of this body has been
adopted. (Para 592)

(206) We find that the delays in finding solu-
tions to certain problems highlighted by the
Kunzru Committee have in most cases been
overcome. We would stress that there should be
no dackening of efforts for still further
improvements, particularly towards greater
safety in all aspects of railway working. We
consider that in the case of sophisticated and
costly items, special measuresincluding utilising
the most expert advice obtainable are called for.
(Para594)
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(207) We have sdtisfied ourselves that the
Railway Board have given full weightage to the
observations made by the Kunzru Committeefor
modernising the techniques regarding the design
and building of bridges. (Para597)

(208) We find that there is a separate direc-
torate in the RDSO which handles all aspects of
signalling andiscurrently engagadinintroducing
several modern devel opments. (Para 599)

(209) The need for Railways to collaborate
technically with foreign firmsin the manufacture
of electrical and signalling equipment in Indiais
no longer as great as before due to growing
industrialisation in both the public and private
sectors. (Para599)

(210) Wefind that theRDSO had already been
expanded and better equipped duringthe past five
years and that further steps arein progressfor its
future growth. We favour its being looked upon
asastanding Task Force. (Paras 602 and 603)

(211) In our view, the prescribing of a rigid
percentage to be spent on the RDSO is not a
feasible proposition. We agree that rigid suh-
division of budgetary allotments between the
various sections within the RDSO are also
unnecessary. (Paras 604 & 605)

(212) We accept the view that suitability for
dischargingtheir dutiesefficiently plussomeflair
for designing and research should bethecriterion
for selecting railway officers for the RDSO. We
urgethat the Railway Ministry should do its best
to staff the RDSO with the most suitable men
available. (Paras 606, 607 & 608)

(213) We think that a period of 4 to 5 years
should be the normal tenure of officers in the
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RDSO. Wewouldleavetheageof superannuation
to be considered in the wider context of public
and ‘service' considerations. (Paras 608 & 609)

(214) We agree with the Railways that the
creation of aliaison organisationinthe RDSO for
the purpose of carrying out test checks on the
quality of maintenance and standards of man-
ufacture of railway equipment on the Railways
will tend to dilute the responsibility already
placed on supervisory and inspecting authorities
and also result in some duplication. (Paras 610 &
611)

(215) We agree with the Kunzru Committee
that the Documentation Section needs to be
adequately expanded and modernised. We hope
that the Railway Board would adopt a suitable
policy speedily. (Para 614)

(216) We consider that an early revival of the
liaison between the RDSO and the manufacturers
of railway equipmentisvery muchintheinterests
of the Railways themselves. (Para 615)

(217) We recommend that the results of the
performance research studies, under actual
working conditions, be carefully examined by the
Railway Board, at Diretors and higher levelsfor
improving the standard servicing and mainte-
nance practices on Zonal Railways. (Para 617)

(218) We agree with the Kunzru Committee
that we should not hesitate to import equipment
which is not readily available in the country as
otherwise we shall be depriving ourselves of the
most progressive and up-to-date ideas embodied
in such equipment. (Para 618)

(219) We feel that there will be considerable
advantageif expertsin safety measuresanswering
well on railways in advanced countries, can be
invited to visit Indian Railwaysin the near future
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to give their appreciation of the present position
and of how train operation can be made safer.
(Para 620)

(220) We find that the Railway Board have
accepted the recommendations of the Kunzru
Committee regarding the status and powers of the
Director General of the RDSO. (Para 621)

(221) We suggest that the tenure recom-
mended for other responsible posts in the
R.D.S.O. should also apply to its head, who
should always be closely associated with the
selection of individuals to fill important posts in
the organisation. (Para 621)

(222) we express our appreciation of the
detailed examination by the Kunzru Committee
of various aspects of the R.D.S.O. and are of the
view that many of theimprovementsmade during
the past five yearsin this organisation are largely
dueto this factor. (Para 622)

K. N. WANCHOO
Chairman

M. R.MASANI M.P.
Member

S.R.VASAVADA M.P.
Member

F.C. BADHWAR
Member

P. B. AIBARA
Member

K.D. MADAN
Secrelary

NEW DELIII,

23th November, 1968
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GOVERNMENT OF INDIA, MINISTRY OF RAILWAYS

Chapter I X
Conclusion
9.1 TheCommittee had avery satisfying time Railway system and good points, though
in interacting with various stakeholders many, have not been detailed or discussed
and visiting work places on Indian Rail- for the sake of brevity.
ways. Our impression that |ndian Railway
iscommittedtothenationgot strengthened g3 The Committee has given several recom-
?u” ng our working with Indian Rallways mendationsin the previouschaptersof this
or the past ab_out 5_months Th_e commit- report. Some of therecommendations have
ment and passion with which railway men i 2 imolicati il f th
of al stature and class work is truly 'hancial Implications whiie many or the
commendable and can take Indian Rail- rec_orr_lmendanons_do not requwgfundsfor
ways to great heights. their |mpl_ementat|0n. The requwemen'F (_)f
funds to implement such funds specific
9.2 TheCommitteealsobringsitonrecordthat recommendations  indicating  funds
the contents of thisreport arelargely based required against individual itemsis shown
on the shortcomings observed on Indian intable 7.
Table 7. Proposed Investment on Safety over 5 years
asper HIGH LEVEL SAFETY REVIEW COMMITTEE
Figuresin Crores of Rs.
S. No. Items Total Estimated
Cost
) @ ®
1. Advanced Signaling system to prevent collision with increased line capacity. 20000
2. Elimination of al level crossings (manned and unmanned) by Grade separation (RUB/Li- 50000
mited High Subway/ROB.)
3. Switching over to production of all new coachesto LHB design. Following is the break up: 10000
@ Cost differentia of LHB and ICF coaches (@ Rs. 1 Cr.) 7500
(b) Additional Capacity in production units. 1500
(o) Maintenance infrastructure in workshops and coaching depots. 1000
4. No discharge toilets in coaches (bio toilets/ vacuum toilets). 3000
5. Weigh bridges. 10
6. Improvement in infrastructure in workshops and open line depots. 5000
7. Track friendly bogies for wagons. 2000
8. Identification tag on all types of rolling stock, communication backbone on the entire 1000
system, IT enabled applications such as Wheel Impact Load Detectors (WILD), hot box
detectors, On-sight High Speed Camera at examination points, Acoustic bearing and bogie
monitoring system.
9. Self propelled USFD and track measurement machines. 1000
10. Track Maintenance Machinesincluding rail grinding M/C 5000
11. Mobile Flash Butt welding Plants (@15 Cr. Per Machine). 1 each for the divisions. 1000
12. Formation improvement works 2000
13. Capacity enhancement in training CTls, ZRTIs, STSs. Divisiona Training Schools. 500
14. Proliferation of portable simulators for loco pilots and ASMs. 100
15. Railway Research & Development Council, Advanced Research Centres,, RDSO upgrada- 2500
tion, etc.
16. Capacity Enhancement works to decongest existing network to facilitate corridor mainte- Included in Moder-
nance blocks nisation Report
TOTAL 113,110
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proposed for raising of funds for this
purposeis shown in table 8.

Table8
S. No. Mode of funding Annua Amount in Crores of

Rs.

@ @ (©)

1. Safety Cess on Passengers 5000

2. Matching grant from Central Govt. 5000

3. Deferred dividend (against Social burden) 5000

4. Road Cess 1000

5. RLDA earnings 4000

Total 20,000
9.5 Anon-fungiblenon-lapsablesafety fund split between suburban and non-suburban

generated with safety cess as above is
proposed. Itispossibleto findtherequired
resources for the critically needed safety
expenditure through an innovative non-
fungible and non-lapsable Dedicated
Safety Fund for which the annual inflow
comes from the captive passenger traffic.
Following concept is proposed for this
purpose:

As per latest statistics emerging out of
Indian Railways (numbers available till
20December), total number of passenger
traffic during first nine months of the
current financial year has increased to
approximately 6000 million and it is
expected that total number of passengers
during the financial year 2011-12 will
approximate to 8000 million for the year
i.e. nearly 22 million per day. It is also
worth nothing that number of non-
suburban passengersisgrowing at a rate,
faster than that of the suburban
passengers. During first half of the finan-
cial year non-suburban passengers have
grown at the rate of 6.7% while the
suburban traffic has grown at the rate of
4.22 % over the last year numbers. The

trafficisreaching thewel come50: 50 mark
and soon non-suburban traffic is likely to
cross the fifty percent mark. Another fea-
ture of railways passenger movement is
that the number of reserved journey
passengers has increased to 6-7 million
per day.

For nearly a decade passenger fares on
Indian Railways have not been increased
despite substantial increase of the input
cost during the period. It is important to
note that in the passenger segment, other
than possibly AC Chair-car and AC
Three-tier; all other segments have been
making losses and are heavily subsidized
by the freight traffic. Present financial
position of Indian railways is precarious
andthemost critical investment needed for
the safety and line capacity augmentation
of the railways systems has been badly
neglected.

It isupfront suggested that becausefreight
rates already are carrying heavy subsidy
burden of subsidizing passenger services,
freight traffic should be left alone and no
safety surcharge shall be levied on the
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same. It is recommended that the safety
fund should be dedicated non-fungibleand
non-lapsable so that this money is not
mixed up with the general excheguer is
specifically spent for the purpose of which
thesameiscreated and accrual of oneyear
can be used in the subsequent years. The
principal instrument for annual inflow in
the Safety Fund will be a Safety Surcharge
to belevied on every passenger ticket. Itis
clarified that safety surcharge will have a
differential rate and all classes of pas-
sengersincluding thefreeriderson Indian
Railway Systemwill haveto pay the safety
surcharge. Such a surcharge should be
given a statutory status by making a small
amendment in Railway Act if found nec-
essary. The surcharge will be step up in
nature, i.e., thosetravelling reserved class
will be paying more than those travelling
non-reserved and in thereserved category
higher the class of journey higher will be

A calculation of total daily safety sur-
charge accrual is as under. For the pur-
pose of calculation certain assumptions
have been made. It has been assumed that
there is a 50:50 split between suburban
and non-suburban traffic, that total num-
ber of reserved passengers per day is 7
million and 92.5% of the total reserved
passengerstravel by Seeper Class. It has
also been assumed that out of total pas-
sengers travelling in AC Reserved
Coaches, 65% belong to AC 1l tier / AC
Chair Car Category, 25% in AC Seeper
and 10% in AC First. For suburban pas-
sengers safety cess has been assumed at
Rs. 3 per ticket, for non suburban
unreserved tickets it has been assumed at
Rs. 6 per passenger, for reserved sleeper
classit hasbeen taken asRs. 10 per ticket,
for AC Seeper /AC Chair car itisassumed
asRs. 20 per ticket, for AC Seeper Rs. 30

the rate of surcharge. per ticket andfor ACFirst Rs. 50 per ticket:
Table9.
Class of Journey Daily number of ~ Safety Surcharge Daily Safety Annual Safety
passengers per ticket (Rs.)  Surchargeaccrual Surcharge Accrua
(Rs. Crore) (Rs. Crore)
@ @ (©) ) ®

Suburban 11 million 3 33 1204.5
Non-suburban 11 million
(a) Non-suburban 4 million 6 24 876.00
(b) Reserved Sleeper Class (assum 6.475 million 10 6.475 2363.4
(c) Reserved AC 111, AC Chair 341 20 .682 249.00
(d) Reserved AC Il Tier 131 30 .393 143.45
(e) Reserved AC | .054 50 .27 98.55
(f) Total 13.52 4935
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It can be seen from above that the Safety
Specia Cesswill be netting a minimum of
Rs. 14 Crore per day and the annual col-
lection can safety cross Rs. 5000 Crore.
Such a collection from Safety Cess shall
be exclusively used for the purpose of the
Safety Related Expenditure being recom-
mended by the Safety Committee.
Deferment of dividend to the tune of Rs.
5,000 Crores per year is proposed. Thisis
justified as social service obligation being
borne by Indian Railways is about Rs.
15,000 crores every year due to low ordi-
nary class fare, sub-urban and non-sub-
urban season fare, avariety of concessions
granted on passenger tickets,
transportation of certain commodities
below cost and working of un-economic
branch lines.

With Railway raising about 5000 Crores
per annum through safety cess, amatching
grant from Central Government for safety
related works is fully justified and
demanded.

Implementation of Accepted Recom-
mendations

Indian Railways severely suffers from
implementation bug. This has caused
non-implementation of some of the
important accepted Recommendations
given by the past Safety Review Com-
mittees. In this regard, this Committee
wouldliketo quote Para 2.2.1 of Chapter
1 (Page No. 12) of the previous Report
of Railway Safety Review Committee
1998 (Part 1):

" 1f this Committee wereto makeonly one
recommendation it would be for IR to
rigorously monitor implementation of
safety items already known and lan-
guishing at various stages of considera-
tion/ execution. The most serious
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9.8.3

1.0
11

12

13

APRL-JUNE 2019

deficiency in safety matters is that these
areinordinately delayed or insufficiently
funded.”

It will be unfortunate if recommendations
of this Committee as accepted by the
Ministry of Railways also meet with the
same fate. The Committee recommends
an empowered group of officers (incl-
uding an officer from finance) in Rail-
way Board to pilot the implementation
of safety enhancement
recommendations and projects as
accepted by the Ministry of Railwaysin
atimebound manner with full funding.
Other projects should be appropriately
pended or slowed down for the time
being to accommodate funding of these
key projects.

The Committee also recommends that
newly congtituted Ralway Safety
Authority under the Govt. of India also
reviews the implementation of accepted
Recommendations at a prescribed perio-
dicity, say, once every 3 months for the
next 2 to 3 years.

Summary of Recommendations

General Safety Matters

I'T system based on email / SMS should be
introduced to report safety related matters
by railway and non-railway persons. (Para
2.4.10)

Redundanciesshould bebuiltinthesystem
such as track circuiting by two diverse
means at vulnerable [ocations so that nor-
mal operations are least hampered due to
single point failure. (Para 2.5)

I'T based system should be set up within 6
months to collect and collate all train
accidentswhether consequential or of little
significance, near misses, safety related
asset failures, etc., (Para2.5)
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Projects for augmentation of line capacity
on busy routes and maintenance facilities
for coaches and wagons in open line and
workshops should befunded and executed
ontop priority in mission mode. (Para2.7)
No new trains should be introduced with-
out adequate capacity for operation and
maintenance. (Para 2.7)

Organizational Structure

Restructuring of IR should be examined
and studied by a Separate Expert Group.
(Para2.8.2)

Earlier system of only Operating and
technical officers being considered for
genera postsof GMsand DRMsshould be
restored. Only capable officers should be
selected as DRMs and posted in divisions
with a minimum tenure of 3 years. (Para
2.8.3)

Empowerment at Working Level

Enhanced powers should be delegated to

GMsand DRMsinregardto safety matters

as under (Para 2.9.5):

1. Powers of Genera Managers to be
enhanced to 3 times for sanction of
works under all Plan Heads except
New Lines and M & P items. These
should also be applicable under out-
of-turn basis, depending on the
urgency. Powers of DRMs also to be
accordingly enhanced to 3 times.

2. Genera Managers to be given full
powers for re-appropriation of funds
from one work to another under the
same Plan Head and source of funds
under all the Plan Heads, except New
Lines.

3.2

3.3
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3. Genera Managersto havefull powers
to re-appropriate funds under Revenue
under the same Demand from one PU
to another within the overall budget
allotment.

4. DRMsto befully empoweredto decide
the process/procedure such as Spot
Purchase Committee, Single/Limited
Tenders, etc.

iv. To accept tenders floated by the
division.

v.To enter into repair or Annual
maintenance Contracts (AMC)
through OEM or otherwise

vi. To purchase stock itemsin case of
shortages and non-stock items upto
Rs. 3 Lakhsper casebut without any
monthly ceiling

6. DRMs to be empowered to award
works of essential nature related to
operation and maintenance assets on
guotation basis for 3 months as a stop
gap arrangement.

7. DRMsto havefull powersfor hiring of
resourcesincluding utility vehicles.

8. DRMsto have full powers to sanction
construction of RUBS, limited height
subways and ROB under Road Safety
works.

9. Powersthose vested with DRMsof the
Division to be enjoyed by the Chief
Workshop Managers (CWM) in
respect of their workshops.

Powers to sanction cash awards for good
performance in safety related matters
should be enhanced to three times. (Para
2.9.6)

Enhanced delegation of powers to the
divisions should be directly mandated by
the Railway Board as a onetime measure.
(Para2.9.7)
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Safety Related Works and I ssues

Core Safety Groups should be formed
under the convenorship of the Additional
General Manager/Safety (a new post
carved in zonal headquarter as part of the
new safety architecture) at headquarter
level and Sr. Divisional Safety Officer at
divisional level. Principa Heads of
Departments at HQ level and branch offi-
cersat divisional level of Civil, Mechani-
cal, Electrical, Signaling, Operating and
Finance should be the members. (Para
2.10.1)

Group of Officers headed by AGMs and
ADRMsat the Headquarter and divisional
levels respectively should convene meet-
ings once every week to clear al the
pending Engineering and Signaling Plans.
(Para2.10.2)

Vacanciesin Critical Safety Categories
and Manpower Planning I ssues

All the vacancies of supervisors and staff
in safety category should befilled upin a
timebound manner say within 6 monthsby
leveraging IT based recruitment systems.
Concerned officer in Railway Board
should be given this responsibility along
with commensurate empowerment.
Multi-disciplinary teams of 3 officers, one
each from Personal, finance and the con-
cerned department should identify surplus
posts at the Divisional, Hd. Qrs. and
production unit levels for surrendering to
build up a surplus bank. These teams
should identify the need for additional
posts under safety categories. GMsshould
ensure that creation of additional postsis
rightfully done in the deserving safety
categories within 3 months. (Para2.11.3)
GMs should be empowered to create
additional posts with finance concurrence
under Safety categories if no matching
surrenders are available. (Para2.11.3)
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The existing staff yardstick to be looked
afresh in a dispassionate fashion and the
sameshould beissuedtothezonal railways
within 3 months. (Para 2.11.4)

Railway Board should issue outsourcing
policy to get expert service and save cost.
(Para2.11.5)

Shortage of Critical Safety Spares

Concerned directorates should issue a
defined list of safety items to zonal Rail-
ways for uniformity. (Para2.13.1)

RDSO should takefull responsibility of all
those safety items for which drawing,
specification, vendor approval, etc., are
issued by RDSO. They should enter into
long termrate contract with their approved
vendors for 3 to 5 years after negotiating
rates based on the value of the item which
can be best assessed by RDSO. (Para
2.13.3)

A simplebut effectivevendor qualification
and approval process should be followed
for non-RDSO safety items at zonal rail-
way level. (Para 2.13.7)

A thorough review of the quality system
for material procurement process by an
externa  professonal agency and
revamping of the system should bedoneas
necessary. (Para 2.13.8)

Conventional method of technical
inspection should bereplaced with modern
Quality Management System for which
necessary check sheets should be devel-
oped by the respective departments
directly associated with safety. These
check sheets should be based on present
rules, regulations, manuals, instructions,
etc., and should form part of the safety
manual of the Railway. (Para2.14)
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External Interference - Encroachment
and Sabotage

Removal of all encroachments in the
vicinity of railway track should be
addressed at the political level in the
interest of safety. (Para2.15.2)

PPEA (Public Premises Eviction Act)
should be suitably amended so that evic-
tion of encroachersis easily possible with
thehelp of local police/Railway Protection
Force. Suitable amendment in the Railway
Act should also be made by which
encroachers can be severely penalized.
(Para2.15.2)

Better coordination between Indian Rail-
waysandthe policing authorities should be
established to strengthen the intelligence
network to pre-empt sabotage on the
Railways. (Para 2.15.3)

The Railway Act should be suitably
amended to impose stringent punishment
on persons found guilty of sabotage. (Para
2.15.3)

Big railway stations should have ‘Intel-
ligent Security’ largely based on CCTV
camera with proper monitoring in the
control room. (Para2.15.4)

The upper limit set for recruitment of
Ex-Servicemen as per stipulated standards
against vacant posts in RPF cadre should
be removed to expedite filling up of
vacancies. (Para 2.15.4)

Railways should also take up disruptions
and vandalism to their assets to the courts
for compensation and remedial measures.
It should be examined whether suitable
provisions can be incorporated in the
Railway Act for thispurpose. (Para2.15.5)
A High Level Task Force involving State
Government, ZRUCC and NGOs should
be set up to recommend constructive
measureswhich will alleviate or eliminate
casualties due to railway infrastructure in
the near future. (Para 2.16.2)
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Signaling, Telecommunication and
Train Protection

State of the art signaling and protection
system - atleast equivaent to the func-
tionalitiesof ETCSL-2 shouldbedeployed
throughout IR, starting with the busy
routes (19000 Kms) immediately. A sub-
group of the Committee shall examine
some of the critical aspects during visit to
some of the European railway system and
submit its report. (Para 3.5)

Diverse and redundant means of Satellite
based train position sensing (as used in
ACD) should be incorporated and merged
in ATP functions. (Para 3.5)

A dedicated Specia Purpose Vehicle
(SPV) should be formed having full pow-
ers and the mandate to formulate and
execute the sanctioned projects of ATPin
atime bound manner (5 Y ears). (Para 3.6)
A high power standing technical review
committee should be set up to guide the
SPV on technical issues. This Committee
should continue till the implementation of
theproject of ATP and should have experts
from Railways as well as from outside.
(Para 3.6)

Communication Based Train Control
(CBTC)" system should be used in Metros
and dedicated corridor sections like
Mumbai suburban, to meet the require-
ments of head way less than 1.5 minutes
after study of design margins. (Para 3.6)
A "Task Force" should be set up to study
the feasibility of communication back
bone for IR, utilizing diverse and redun-
dant technology to ensure highest level of
availability of the networks for safety and
operational requirements. (Para 3.6)
RDSO signaling directorate should be
augmented with comprehensive research
framework in order to include work on
forecasting /newer signaling and telecom
technologies. (Para 3.6)
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Rolling Stock

IR should switch over to the manufacture
of LHB design coaches in al the coach
manufacturing units and manufacture of
ICF design coaches should be stopped
immediately. (Para4.2)

Problem of jerk on LHB design coach
should be resolved by adopting a new
design of draft gear subject to its satisfac-
tory performance. The existing LHB
coaches should also be retrofitted. (Para
4.2)

Other maintenance related problems faced
on LHB coaches such as conseguential
failure to roller bearings, wheel shelling,
etc., should be addressed at the earliest.
(Para4.2)

Some adaptation should be designed and
provided on al the existing ICF design
coachesin aMission mode for facilitating
energy absorption and anti-climbing dur-
ing crash or sudden decel eration. (Para4.3)
IR must strategize to utilize only LHB
coaches at 110 Kmph and above speeds
with 18 and above coach formationsonthe
trunk routes. | CF design coachesshould be
relegated to lesser speeds with shorter
compositions. (Para4.2)

A simplelow cost devicesuchasbimetallic
sensor to open or close acircuit at around
60 to 80 degree Celsius on each axle with
adisplay of redlightsand alarm bell should
be fitted in coaches that run on services
having escorting technicians. (Para4.3)
LHB coaches must be grounded at the
Maintenance yards and sub-standard M8
Fasteners of speed sensor should be
replaced with high tensile bolts of the
specified quality of reputed make. (Para
4.3)

Toilets either with no discharge or with
harmless discharge should be introduced
in all the 43000 coaches within next five
years. (Para4.5)
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Flame detection system should be pro-
vided in coaches which should sound
hooter at many placesin the coach towarn
the passengers. Its interface with ACP
system should beconsidered based onfield
trials. (Para4.6)

A simpleladder or equivalent feature with
a permanent fitment or foldable and
deployable provision should be available
for assisting passengersto get down from
coachesintheevent of accident. (Para4.6)
Existing instructions prohibiting cooking
in Pantry Cars should be strictly enforced.
License of violating contractors should be
cancelled and they should be severely
penalized if found cooking. Necessary
provisionsin thisregard should bemadein
the Railway Act. (Para4.7)

Video Camerabased datalogging, storage
and display in monitoring room of Train
Examiners Cabin should be introduced.
(Para4.8)

Hot box detectors, Wheel impact load
detector (WILD) and Track side bogie
monitoring system should be extensively
deployed. (Para4.4)

Radio tags on al types of rolling and a
communication backbone should be pro-
vided along the railway network with last
mile connectivity for transfer of condition
data form track side to the control centre
as well as maintenance depots. (Para 4.4)
Every train should be checked for forma-
tion Leak rate during maintenance in
addition to Brake Power Certification.
(Para4.9)

Weigh-bridges should be installed at all
major loading depotsand at other placesin
away that every loaded wagon isweighed
within 50 to 100 kilometers. A uniform
operating protocol to deal with overloaded
wagon should be prescribed by Railway
Board. (Para4.10.1)
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Wagons with track friendly bogie should
be deployed on Indian Railways on prior-
ity. (Para4.10.2)

Concept of distributed power in freight
operationsto reducecoupler forcesandrail
wear should be developed. (4.10.3)

Track

A national level expert committee should
be constituted to establish theroot cause of
rail failures and identify the metallurgical
and chemical solutions including
enhanced quality assurance and control
protocols from steel melting to laying of
rail on awar footing within the next three
months. This expert team should also
review Rail Welding technology. (Para
5.2)

A Senior Administrative Grade officer of
high integrity and strong background in
Material Science & Chemistry should be
postedfull timeto monitor and control Rail
production process at Bhilai Steel Plant.
(Para5.2)

Production of 52 kg rail should be stopped
and 52 kg PSC sleepers should no longer
be produced. Only 60 kg/M head hardened
railsshould be used on curves sharper than
400 meter radius of curvature. (Para5.2)
Modern technologicaly driven vehicle
borne ultrasonic testing machine should be
introduced for faster and reliable detection
of rail and weld flaws. (Para5.2)

Rail grinding at required intervals should
be mandatory to increase the life of rails
and wheels of rolling stock. (Para5.2)

A systematic AT welding improvement
programme should be introduced con-
forming to European standards. Procure-
ment of latest and provenraw materialsand
quality welding procedures must be
introduced to eliminate AT welding fail-
ure. (Para5.3)
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Directoratedealing with track formationin
RD SO should bestrengthened, stretches of
weak formation identified and an action
plan formulated to treat weak formations
in a scientific manner with a view to
eliminate such weak spots permanently
including improvement to drainage within
the next 5 years. (Para5.7)

Bridges

For recording and monitoring the condi-
tion of distressed bridges, photographs
should be taken using modern hand held
electroniccamerasand should beposted on
MIS/ sent through Internet to all concerned
expert engineers having vast experience.
(Para5.5)

Vulnerable bridges should be fitted with
water level gaugesand turbineflow meters
to measure flow which should be inter-
locked in away to warn the driver of the
approaching train. (Para5.5)

Distressed and vulnerable bridges should
be instrumented in terms of deflection-
g/displacements, water level and flow
velocity on a continuous basis and data
should be communicated to the office of
the concerned Chief Bridge Engineer for
monitoring. Advanced scientific mea
surement and inspection for the condition
assessment of the under-side of the bridges
using mobile and articulating platform is
essential. (Para5.6)

Level Crossings

All Level Crossingswhether manned (with
or without signals) or unmanned should be
eliminated in next 5 years. Thisisgigantic
task for which dedicated SPV's should be
formed in each of the zonal railway fully
empowered and mandated to complete the
project in a time frame of 5 years. (Para
5.6)
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Level Crossings having little road traffic
should beclosed. Merger of nearby L Cshy
constructing connecting roads at railway’ s
cost even on non-railway land should be
taken up. (Para5.6)

Construction of limited height sub-ways,
Road under Bridge (RUB) and Road over
Bridge (ROB) should be taken up in mis-
sion mode and traffic blocks should be
generoudly granted. (Para 5.6)

No LC should be newly introduced under
any circumstances on the existing system
as well as during gauge conversion,
doubling and construction of new railway
lines. (Para5.6)

No L C gate should henceforth be manned
or interlocked. (Para 5.6)

The present policy of sharing the cost of
RUB or ROB with the State Governments
should be dispensed with and the full
responsibility and entire cost of construc-
tion should be taken over by the Railways.
For this purpose, the present Railway
policy needs to be changed and section 19
of Raillway Act needs to be amended.
Further, to augment the Road Safety Fund
alarge share of diesel cessshould cometo
the Railways for which Government of
India should be approached. (Para 5.6)
To expedite the construction of limited
height sub-ways, RUBs and ROBs the
CRS's role should be taken away and
relevant plans and documents should be
approved and signed at the level of the
concerned Principal Head of the Depart-
ments (PHODs) instead of sending themto
the Commissioner of Ralway Safety
(CRS) for sanction unless there is some
changein thetrack/yard layout. (Para 5.6)
Regular meetings and coordination
between Railway and civil administration
at the highest to the local levels should be
held to expedite the execution.

13.0

131

13.2

133

134

135

13.6

13.7

APRL-JUNE 2019

Human Resource Development with
Emphasis on Education and Training
A large number of projects of importance
to Railways should be regularly awarded
to some select engineering academic
institutions in which students can partici-
pate. Courses, minor stream and major
speciadizations in the area of raillway
engineering should be introduced in the
Indian engineering academic programs.
(Para6.1)

All  officers should be periodically
imparted training in safety engineering for
building a safety culture. (Para 6.2)
Onetrainingingtituteat thedivisional level
should be nominated and upgraded for
training to staff on safety environment in
the Railways. This institute should have
animation films; general equipment, tools
and gadgetsused on Indian Railways, etc.,
(Para6.2)

Departmental staff should be encouraged
and extended resources to upgrade their
professional qualifications and skillsto be
fit for promotion to the higher level. (Para
6.3)

All the newly recruited Assistant Loco
Pilots should be Diploma holders instead
of present Matriculate/ I TI holders. All the
Maintenance Techniciansin all Technical
Departments should at least be I T1 holders
and supervisorsshould beat-least Diploma
holders, preferably, Engineering Gradua-
tes. (Para 6.3)

Cadre of electric and diesel running staff
should be separated in the present operat-
ing environment having large number of
loco variants of both types. (Para 6.4)
Such running staff who fail in any of the
mandatory refresher course should be
given only one extra chance to repeat the
course and test should be taken at the
concerned Branch Officer level. Incasethe
running staff fails again, he should be
debarred from running duty and posted on
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other non-safety related assignments or
given voluntary retirement following the
prescribed rules and process. (Para 6.5)
Some portable cheaper version of loco
simulators should be procured and located
in drivers' running rooms where running
staff can brush up their driving skills at
their convenience. (Para 6.7)

Customized signaling Panels should be
introduced at the earliest in Zonal Railway
Training Ingtitutes (ZRTIs) for thetraining
of station operating steff. (Para 6.8)

13.10 Separate hand-books should be prepared

for the operating staff, such as loco pilots,
station masters, etc., which should contain
all the necessary instructions to be fol-
lowed by them while performing their
duty. (Para 6.9)

13.11 Each Division should have Grievance

Redressal Machinery which should deal
with staff grievances in time-bound man-
ner. (Para6.10)

13.12 Special allowanceequivalent to 25% of the
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salary and grade pay should begivento the
staff who work as regular Gatemen as a
specia incentive during the intervening
period till LC gates are closed. (Para6.11)

Training Instituteson IR

All sanctioned capacity enhancement
worksof CTls, ZRTIsand STSs should be
fully funded and executed within next two
years. (Para 6.2)

Posting asatrainer in Centralised Training
Ingtitutions (CTIs) should be based on the
recommendation of a committee of which
the Head of the institute concerned must
beamember. Tenure of deserving officers
may be extended on the recommendation
of the Head of the CTI evenif it involves
transfer of elements of posts if such a
trainer is due promotion so that he/ she can
be promoted in the training institute itself.
(Para6.2)
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Headsof CTlsshould be given full powers
to invite academicians, industry leaders,
technocrats, etc., asvisiting faculty within
the allocated budget grant. In case of
Railway Staff College, where Manage-
ment training isimparted to officers of all
railway disciplines, arrangements should
be made to have one or two professional
academicians on loan from management
institutes of repute for a few years fixed
tenure. (Para 6.2)

Funds for CTls, Zonal Railway Training
Ingtitutes (ZRTIs) and Supervisors Train-
ing Schools (STSs) should be allocated
separately both under Works as well as
Revenue. Incurrence of expenditure under
these fund-allocations should be fully
under the control of Heads of the institute.
Considering the importance and size of
CTls, they should have their own mainte-
nance infrastructure. (Para 6.2)

Terms of Principals of ZRTls and STSs
should be fixed for at least 3 years. (Para
6.2)

Teaching allowance of trainers of ZRTls
and ST Ssshould beincreased from 15%to
30%tobringitat par withtrainersin CTls.
(Para6.2)

Research Eco-System on Indian Rail-
ways

An apex body called Railway Research &
Development Council (RRDC) should be
established. It should be chaired by an
eminent technologist / scientist of the
country reporting to the Railway Minister.
(Para7.3.1)

Financial support up to 2 % of yearly
revenue of Indian Railways should be
available to support the entire research
eco-system of railwaysin India. (Para7.3)
Advanced Railway Research Ingtitute
(ARRI) should be established which
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should be a high-end, research organiza-

tion focusing on engineering challengesin

railway specific areas. (Para 7.3)

A string of five or so Raillway Research

Centers should be established which

should be co-located on the campuses of

Indian technol ogical academic institutions

of national importance. Each center should

specialize in specific areas like signaling,
rolling stock, motive power, track and
bridges, operations management, etc.,

(Para7.3)

Present system of only having railway

officers on deputation at senior positions

in RDSO should be done away with and
professionals and scientists from reputed
technical institutions should aso be
inducted at higher levels on the permanent
cadre. Their career progression should be
on the similar lines as followed in other
research ingtitutions of Government of

India. (Para7.3.4)

Power of DG/RDSO should be enhanced

as under:

1. Full autonomy withfinancial powersto
function within the sanctioned budget.

2. To award consultancy contracts of
enhanced value upto Rs. 1 Cr. In each
case against the present delegation of
Rs. 30 lakhs in each case. Powers for
awarding MOU/Consultancy Contract
should also be extended to bench-
marked organizations in India and
abroad like AAR, TTCI, UIC, etc.

3. Full powers to award Consultancy
Contract once sanctioned by the Board
for valuesmorethanRs. 1 Cr. each and
there should not be any further need of
sending the proposal to the Board.
(Para7.3.4)

4. Full powers for placement of devel-
opmental order within lump sum
Budget Grant of RDSO irrespective of
cost. This will expedite prototype and
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field validation for which RDSO is
presently depending on PUs and Rail-
way Board.

Safety Architectureon IR

A Railway Safety Authority (RSA) should
be set up as a statutory body independent
of Indian Railway Board under the Gov-
ernment. The Authority shall have a sep-
arate budget fully funded by the Ministry
of Railways and shall be backed by a
full-fledged Secretariat. (Para8.5).

New post of Member (Safety and
Research) in Railway Board should be
created who will be the link between
Railway Board, Railway Safety Authority
(RSA) and Railway Research and Devel-
opment Council (RRDC) at the apex level.
(Para8.5).

Existing posts of Chief Safety Officerson
zonal railways should be upgraded to
Additional General Manager (Safety) as
part of the new Safety Architecture. (Para
8.5)

The Institution of Commissioner of Rail-
way Safety shouldbemergedwith Railway
Safety  Authority and should be
strengthened and empowered. There
should be CRS for each zonal railway and
each CRS should have a Regulatory
Inspection Team consistingof HODsof the
concerned technical departments. (Para
8.5.3)

Role of Commissioner of Railway safety
should be withdrawn from the routine
clearance of proposals from the railways
such as changes in Plans, Working Rules,
etc., which consumelotsof histime. These
should be dealt and finalized by the con-
cerned Principal Head of the department
who should full responsibility of the
changes. (Para 8.5.3)
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I mplementation of Recommendations
A non-fungible non-lapsable safety fund
generated through safety cess on passen-
gersof different classes in graded manner
should be created to raise fundsto the tune
of Rs. 5,000 Crores per annum. (Para 9.5)
Payment of dividend to the tune of Rs.
5,000 Crore per annum should be deferred
in view of socia service obligation being
borneby RailwayswhichisassessedasRs.
15,000 Crores every year. (Para9.5)

An empowered group of officers (incl-
uding an officer from finance) in Railway
Board should pilot the implementation of
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safety enhancement recommendationsand
projects as accepted by the Ministry of
Railwaysin atime bound manner with full
funding. Other projects should be appro-
priately pended or slowed down for the
time being to accommodate funding of
these key projects. (Para9.8.2).

Newly constituted Railway Safety
Authority under the Govt. of India should
aso review the implementation of
accepted Recommendations at a pre-
scribed periodicity, say, once every 3
months for the next 2 to 3 years (Para
9.8.3).






REVIEW ARTICLE*

MACROECONOMICSIN TIMESOF ECONOMIC CRISIS

M.K.Datar

The 2008 Globa or Trans-Atlantic (with
China, India, Korea, Indonesia, Australia, Sub-
and Saharan Africa suffering only Growth-
recessions to various degrees) Financia Crisis
(hereafter GFC) has simultaneously resulted in
spate of literature describing and analyzing var-
ious features thereof; causal factors behind it as
also suggesting ways how to avoid its recurrence
in future. Even after a decade, the flow of litera-
ture, which is quite varied in its nature, is still
continuing. While somebookshave presented the
events from a micro-perspective, wherein the
writer is focused on her experiences of working
in an institution affected by the crisis situations,
e.g., McDonald, 2008; Sorkin, 2009. There are
memories by the dramatis persona, i.e., policy
makersin US administration during crisis period
[Paulson, 2010; Geithner, 2014] while severa
other academics, journalists, etc., have analysed
GFC from wider perspectives be it historical,
theoretical or policy perspectives to assess and
understand nature of GFC (Wolf 2015; King,
2016; Tooze, 2018].

Prof. Nachane' sbook, asignificant additionto
this growing literature, has severa distinctive
features. Firstly, it views GFC mainly from a
theoretical perspective though it presents policy
discussion and perspectives aswell. Basicaly it
seeksto explore whether GFC has any links with
the particular manner in which discipline of
macroeconomics has evolved since Keynes. The
policy discussion hasadistinct Emerging Market
(EM) perspectivewith special emphasison India.
The book has two dimensions, viz., (a) Macroe-
conomic Perspective which offers a critical
analysis of macro theoretic developmentsand (b)

economic policy implications from GFC in gen-
eral and particularly from an India context. This
may be the reason why publishers have included
this book in its India series. The book will be
extremely useful to readers from both these dis-
tinct but related perspectives.

Development of New Consensus
M acr oeconomics (NCM)

The book provides a panoramic view of vari-
ous strands of theories of Macroeconomics as
developed over the last 70/80 years. It would
enable a non-academic reader, having of course
some background in Macroeconomic theory to
integrate its previous, often patchy, encounters
with macroeconomics and appreciate an inter
related, larger picture of discipline. Keynes is
natural starting point of this journey. First four
chapters present a broad stroke picture of main
currents of Macroeconomics. After describing
major concepts introduced by Keynes, its sub-
sequent mathematical refinements the famous
IS-LM analysis- aredescribed. Theauthor makes
amention of aremark by Samuel son that perhaps
Keynes himself did not understand his own
analysis clearly till it was formalized by Hicks,
Harrod, Meade, etc., but also goes on to show,
based on the class notes taken by a student of
Keynes, that it was untrue. Keynes did use a
mathematical model in his class room presenta-
tion though it was not included in The General
Theory [Nachane, Pp. 13-15']. Though
investment is seen asafunction of interest rate by
Keynesand hispredecessors, thelatter exponents
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saw it as a stable function while inherent insta-
bility of private investment is at the heart of
Keynesian theory. Nachane’'s comment that this
insight of Keynes often gets lost in formalistion
of his theory is quite pertinent. ISLM type
analysis attempts to synthesize Keynes with
neoclassical analysisfromashort run perspective.
Nachane also discusses the similar attempts to
synthesize Keynes's analysis from a long run
Walrasian equilibrium analysis and opines in
favour of the impossibility of Keynes-Walras
synthesis (p. 22). Joan Robinson, a close witness
towriting of General Theory, had devel oped quite
avoca critique of attemptsto synthesize Keynes
withneoclassicism. Her Ely lecturesin1971 (The
Second Crisis of Economic Theory) or posthu-
mously published article " The Theory of Normal
Prices and Reconstruction of Economic Theory"
brings out her view about futility of the notion of
Equilibrium to deal with essential attributes of a
capitalist economy, viz., that it existsin historical
(asagainst logical) time. Absence of any mention
of her contributions to develop a critique of
economictheory which predatesNCM (andisstill
valid) is surprising indeed [Robinson, 1974, Pp.
236-249; Robinson, 1985; Harris D J, 2003].

Monetarism and New Classical Economics

The stagflation in the 1970s set the stage for
descent of Keynesian paradigm and resurgence
of Neoclassicism. Chapter 3 describes rise of
monetarism which basically highlighted impor-
tance of monetary policy (control of money
supply) in times of inflation vis-a-vis Keynesian
demand stimulating policies through higher def-
icit financing during recessions. The reliance on
fiscal policy was partly aresult of likely inability
of monetary policy to stimulate demand when
interest rates are already low. The monetarists
argued in favour of rule based control of money
supply for stability. Collapse of Bretton Woods
systemaddedtoluster of Friedman’' sanalysisand

JOURNAL OF INDIAN SCHOOL OF POLITICAL ECONOMY

APRL-JUNE 2019

ushering in flexible exchange rates. Like rise of
inflation in the 1970s helped ascendency of
monetarism in early 1970s, control of USinfla-
tionthrough hikeininterest ratesledtoitsdecline.
USabandoned monetary targeting. Despitefall of
monetarism, the reins of challenging Keynesian
perspective - inherent instability of market
economy - or Capitalism - was taken over by
new perspectivessuchasNew Classical (NC) and
Real Business Cycle (RBC) theories. In Chapter
3theessential elements of these perspectivesand
their similarities with and differences from
monetarism are crisply presented. Importance of
Economic Agent’ expectations was retained but
these were now treated as rational which make
full use of al avalable information unlike
Adaptive expectations which merely extrapolate
the concerned variable based on the past experi-
ence only of that variable, as hypothesized by
Monetarists. Providing micro foundations to
macroeconomic theories gained importance
while existence of complete markets, markets
being in continuous equilibrium was assumed as
amatter of fact. It's instructive to note that in a
world of complete marketsinter temporal budget
congtraints are always satisfied and real world
phenomena like illiquidity, willful defaults,
insolvency and market freeze are ruled out a
priori (p. 63). Moreover, with rational expecta-
tions of economic agents incorporated in the
analysis it was shown that only unanticipated
changesin monetary policy will havereal effects
asanticipated changesin it will be neutralized by
agents behavior. Lucas's critique of economic
policy showed that as economic agents’ actions
depend on their expectation about government
policy, their behavior will change as govern-
ment’ spolicy changes. If government policy does
not factor such behavioral changes, the intended
effects of the policy will not be realized. As
regards fiscal policy, its effect too will be
restricted due to crowding out of private invest-
ment by higher public investment. Moreover,
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even if public investment is funded through
government borrowings, if economic agents
correctly anticipaterequired higher taxesinfuture
that would weaken the wealth effect arising from
higher bond holding. This effect termed as
Ricardian equivalence will weaken effectiveness
of fiscal policy.

Emer gence of New Consensus
M acr oeconomics

Chapter 4 describes the responses of Keyne-
sian paradigm to the ondaught of NC & RBC
which in essence attempts to provide micro
foundations to their propositions, e.g., nominal
and real rigidities, hysteresis with Natural rate of
unemployment and co-ordination failures which
create space for policy intervention. Chapter 4
describes these neo Keynesian attempts as also
New Consensus Macroeconomics that emerged
from NC, RBC and Neo Keynesian perspectives.
As pointed out by Nachane, the schema assumes
away many real world problems. However, Mil-
ton Friedman had perhaps taught the profession
that as long as any model of the economy
‘performs’  whether underlying assumptions
correspond with reality is a non-issue. Period of
great moderation experienced by western econ-
omies during 1983-2007 facilitated necessary
cover for the NCM. Development of GFC, the
critiqgue of NCM and the question of reforming
the financial system is the subject matter of
remainder of the book (12 chapters).

Financial Crisis

Though financia crisis have been occurring
periodically, 2007 crisis challenged theoretical
perceptions about theway macro economy works
as a'so notions about the conduct and effects of
policy. Nachane has analysed various long term
and medium term factors behind origination of
GFC and its transmission to a large humber of
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other economies in two separate chapters. The
manner in whichvariousgovernmentsand central
banks dealt with the crisis through conventional
and non-conventional monetary policy measures
and increased budget deficits is discussed with
the help of quantitative measures of fiscal and
monetary policy in comparable terms. Chapter 5
isfocused onthe USA wherethecrisisoriginated.
Two long term factors, viz., the great moderation
- steady growth and low inflation - experienced
by the West and the imbalance in the world
economy where by export surpluses of China &
other countrieswere funding UStrade deficit and
its under-saving. It has remained a contentious
issuewhether Chinaisgenerating (and exporting)
excessive saving or the US is consuming (im-
porting) more. China's entry into WTO enabled
ittouseitslow cost man power by selling arange
of manufactured goods at competitive prices in
world markets which is a major factor that kept
price increases at moderate levels. This in turn
helped in gaining support for inflation targeting
(IT) monetary policy regimeswhich proliferated
to many developed and developing countries. In
addition to these structural factors, Nachane also
mentions several US specific medium term fac-
tors relating to financial structure and policies.
The chapter also describes US policy responses
encompassing fiscal policiesaswell asmonetary
policies. Chapter 6 which deal swith transmission
of the crisis to the rest of world is centered on
response to the crisis in different continents.
Tooze[2018] hasrecently brought out GFC links
to European crisis due to overseas operations of
European Banks. The quantitative data about
various measures of fiscal and monetary stimulus
presenting comparative pictures thereof is a
notable feature of these twin chapters.

Crisisexplained

AstheNCM described in chapter 4 focused on
deriving grounds for a self correcting macroe-
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conomic model, it is hard to even visualize any
possibility of economiccrisisinsuchaframework
let done explain it. Through Chapters 7-10
Nachane provides arange of explanations of the
economic crisisin terms of competing economic
theories some of them old and others of more
recent origins.

Austrian school of thought hypothesizes that
market economies based on rule of law and
property rights are self correcting in absence of
government intervention. It proposesaconcept of
natural rate of interest which equates savingsand
investment at full employment. If market interest
rateislower than natural interest rate therewould
ariseover investment in investment goods sector.
The investment boom in absence of sufficient
savings would lead to correction in market
interest rate which would lead to lower invest-
ment and an equilibriumisregained bothinterms
of overall investment as also in terms of balance
between investment goods and consumption
goods sectors. But the intervening period would
be marked by investment boom and bust. This
original formulation of the Austrian theory faced
trenchant criticism from Friedman accusing that
it hasdonetheworld agreat harm by encouraging
do nothing policy (Pp. 177-78) Also, the theory,
which predicts that during boom there would be
greater production of capital goods and a con-
traction in production of consumer goods and an
opposite trend during recession, is contradicted
by observed positive correlation between con-
sumption and investment over thebusinesscycle.
However, therestated Austrian school introduces
concept of malinvestment wherein investment
decisions are distanced from underlying funda-
mentals. Low market interest rates fuel con-
sumption due to wealth effect (p. 181). It aso
results in financialisation and information
cascading leading to herd behavior and asset
bubbles due to low interest rates. |nappropriate
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monetary policies and laxity in financial regu-
lations help perpetration of financial crisis. Fur-
ther, there is secondary deflation leading to fall
in pricesof factors of production, i.e., real wages.
Based on this view of financial system, the
restated Austrian school is able to relate low
interest rates and low inflation experienced dur-
ing period of great moderation. Coupled with lax
regulation of financial system it leads to asset
price bubbles, herd behavior of investors and
undue optimism about future. This view has
policy implications in terms of macro prudential
regulation, market discipline enhancing disclo-
sures and curtailment of real estate sector (Pp.
187-188)

Chapter 8 is focused on contributions of
Hyman Minsky which emphasized inherent ten-
dencies of instability in working of modern cor-
porations. It brings explicitly the financia
structure of companies in the analysis. To meet
the investment demand, corporates start using
debt financingwhich sowstheseedsof instability.
At low debt levels, corporates are able to meet
their debt servicing obligations in full (hedge
finance). At higher leveragethey are ableto meet
only interest obligation and they need periodic
refinance of their debt obligations (speculative
finance). At still higher debt levels, companiesare
unable to pay even interest. (Ponzy finance).
Nachaneraisesan issuewhether Minsky could be
considered as part of the post Keynesian school
(p- 193) in view of his emphasis on institutional
aspects which is not in line with the striving for
generality by modern economics including the
post Keynesian school. In contrast to NCM, it is
remarkable that Minsky brought in analysis of
financial structure of non-financial corporate
sector asalsofinancial system, financial products
andmarkets. Hisanalysisalsoexplained that there
is no one Minsky moment but that the US
developments in terms of rise of shadow banks,
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riseof universal banking and devel opment of new
products which cumulatively made financia
structure more prone to financial instability.

Chapter 9 is devoted to explaining GFC in
termsof Post Keynesian theoretical perspectives.
Essential features of Post Keynesian thought are
primacy of effective demand as the main deter-
minant of macro economy, skepticism about self
regulating markets, rejection of Says law, and
fallacy of composition. In view of the last men-
tioned factor and particularly due to Lucas cri-
tique, the need to provide micro foundation to
macroeconomics becomes unimportant. It brings
out several elements in explaining GFC. Firstly,
it extends Minsky’s analysis, originally focused
on corporate sector, to Household sector. Min-
sky’s classification of hedge, speculative and
Ponzy finance is dovetailed with different
mortgages, i.e, normal, interest alone and
adjustableratemortgagesthat prevailedintheUS.
This schema would neatly explain the risk
proneness of mortgage finance over the years.
Secondly, move towards capital convertibility
and varieties of new risks such as currency risk,
maturity mismatch risks, contagion risk (also
noticed in the 1987 Asian Financial crisis) and
spillover effectsof USmonetary policiesinEMES
which have enhanced the rage of financial risks
and potential for financial instability arisingthere
from. Herd behavior of investorsand endogeneity
of money are other important factors contributing
tofinancial instability. Nachnae mentionsstudies
showing that herd behavior may not be always
irrational when investment horizon is of a short
duration and returns cannot be modeled in terms
of probabilities (p. 210). Endogenous money
enhancestheimportanceof correct level of policy
ratesasthat determinesdemandfor credit. Income
inequality affects the level of effective demand
and rising inequality creates an opportunity to
support debt based consumption. The policy
implication of post Keynesian analysisrelates to
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emphasising the role of fiscal policy, adequate
regulation of financial markets; need to keep
CAD in limits, stability in share of wages and
maintaining real interest rate equal to growth rate
in labour productivity so that monetary policy is
rendered neutral with respect to distribution of
income as well.

Chapter 10 providesaMarxian Perspective on
GFC. From Marxian perspective crisis situation
is a regular (enduring) feature of capitalism
eventually (hopefully) leading to its overthrow!
Nachane hints at this in the title itself by use of
Russian words Povorot (meaning Turning point)
or Perelom? (meaning breaking point). It may be
considered abit surprising to find asmall section
on Marxian explanations of the crisis as well in
an otherwise ‘inside’ critique of Macroeconomic
theory. This critique is termed ‘insider’ as it
considers sustainability and even desirability of
capitalist system which is denied by many
Marxists critiques. While this move is certainly
welcome, the treatment of Marxian analysis-
/theories appears quite sketchy. It bringsout in a
succinct manner the essential featuresof Marxian
theory of crisis drawing mainly on the basis of
Marx’ s own writings. He also makes a reference
to more recent analysis mostly is the wake of
GFC. This shortcoming is significant in at least
two specific contexts. Firstly, Marxian econo-
mists have often analysed financialisation of
economy particularly in the context of advanced
capitalisticeconomieswhichgoesalongway also
in explanation of the 2007-08 crisis. Theanalysis
presented by Paul Sweezy, Paul Baran and others
is notable in the context of advanced (US) capi-
talism. It al so providesaframework whichisused
to anayse centre-periphery relations where
advanced capitalist centre isin an unequal rela-
tionship with pre capitalist or less or mal devel-
oped third world economies. This framework of
analysis developed by Samir Amin, Andre
Gunder Frank and otherstraces, fromanhistorical
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perspective, the unequal impact of developing
capitalism in capitalist centre and pre capitalist
peripheries. Thisframework focuses on different
effects of international trade and investment
flowslargely beneficial to developed countriesat
the capitalist center and adverse to developing
countries on the semi capitalist periphery. This
perspective would be quite rich to look at inter-
national dimensions of US monetary policy
which has become quite important parameter for
policy formulation in EM countries.

NCM - Post CrisisView

Chapters 11-15 present a comprehensive ook
at the post crisis NCM world. Chapter 11 looks
at theoretical aspects which were subjected to
revision/relook. Chapter 12 looks at policy
aspects that were gquestioned in the wake GFC.
Chapter 13 makes an overall assessment of the
dint GFC has made into the bastion of NCM.
Conceding the point that unlike 1930 Great
Depression which led to aKeynesian Revolution
in economics, GFC has not led to such epoch
making development. Neither NCM is being
replaced with another theoretical framework nor
did any such grand new formulation appear onthe
horizon. The author’s frustration at such an out-
come is quite obvious; the chapter 13 offers an
explanation for such a depressing outcome. The
persistence of NCM is explained in terms of
Lakatosian perspective of Scientific Research
Programme (SRP) wherein an SRP suchasNCM
ischaracterised by (a) existence of ahard core of
propositions which are considered irrefutable or
beyond falsification; (b) a set of auxiliary
hypothesis that support SRP but are falsifiable
which are protective belt or periphery; and (c) a
method that is deemed scientific. Three groups
among the proponents of NCM are identified: (a)
loyalists did not consider any weaknessin NCM
inthelight of GFC and hence no changein NCM
frame is warranted. The groups of moderates
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concede some weaknesses exposed due to GFC
but these are not fundamental and can be easily
accommodated without giving in anything
essential. Thethird group of insider critiquesdoes
accept some flaws that are exposed during GFC
but feel that these can be accommodated within
the NCM framework to ensure no recurrence of
such eventsin future. Nachane describesin detail
theargumentsof all thethreegroups' reactionsto
GFC. The loyalists don't find anything that hap-
pened during GFC that would require revisionin
EMH or RET. While moderates do agree that
things go wrong on occasions but we don’t have
much to replace efficiently functioning markets
housed by rational operators. The insider critics
were trenchant in their criticism but they would
stop short of a thorough overhaul of NCM
framework. They would rather begin with max-
imization - and - equilibrium as afirst cut and
combineit with ad hoc modification to deal with
empirical regularities (p. 289). In the light of the
above - as much of hard core is retained with
acknowledgement of some changes in assump-
tions regarding RE & CM, the methodology of
DSGE remaining unchanged and need for some
modifications recognized only in auxiliary
hypotheses it’'s hardly surprising that GFC and
soul searching by a section of the profession
arising there from, - it’s no surprise that spell of
NCM isnot significantly affected. Importance of
income distribution and institutional aspects of
financial system are the two factors hitherto
neglected in macroeconomic theorizing are now
being recognized asimportant rel evant aspectsto
be incorporated in theoretical structure. Severa
lines of explanation are indicated to explain
continued dominance of NCM. Power of vested
interests, - leading luminariesin profession hav-
ing close links with financial sector were advo-
cating policy of light touch regulation and
non-interferencein working of markets. - Thisis
onesuch hypothesis. Keyneshimself hasreferred
to this but felt that power of vested interests is



VOL. 31 NO. 2

often exaggerated and ultimately power of ideas
would prevail, if gradually. But Nachane feels
that the world of 1930s has changed; good ideas
arenot lacking but their power to challengevested
interests is evaporated. (p. 300). The world has
indeed changed. GFC is seen as a crisis of
economy but very rarely crisis in economic
theory. Nachane refers to a paper by Kirkman
[2010] but that paper perhaps is an exception
rather than the rule. In contrast, economic crisis
in the past was also seen as a crisis in economic
theory. Joan Robinson was talking about the
Second Crisis in Economic Theory in the 1970s
and advocated a lot of "spring cleaning" in the
early 1980s. Notwithstanding the high priestsin
the economics profession not recognizing the
need for change one can expect going forward
there may not be hegemony of any one school of
thought but a republic of several competing per-
spectives. After al, unlike the lack of significant
changeshappeningin economictheory, thepolicy
perspectives have witnessed several changes in
post GFC world.

Policy Implications

Four chapters in the book are written from a
policy perspective; two (chapters 5 & 6) of them
respectively deal with inception of the crisis in
the USA and its spread across theworld. Chapter
12 deals with policy implications from the NCM
critique as developed in the book. While the
developments in US financial sector have been
covered quite in detail, particularly the develop-
ment of shadow banking sector, evolution of
originate and distribute model in Mortgages,
development of different new products with
various risk contents, the crucia development,
viz., end of Glass Stiegel Act whichbrokethewall
between commercia and investment banking
giving rise to the so called Universal Banks is
dealt somewhat summarily. While Nachane does
make a mention of abolition of G-S Act (p. 201
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& 267) it somewhat understates the deep impact
it had on evolution of USfinancial systemin the
twenty first century. In retrospect, it appears that
this single factor provided the foundation for
growth of shadow banks, proliferation of deriv-
ativeproductsthat supposedly resultedintransfer
of risk to other investorswithout referencetotheir
awareness of different risks or risk bearing
capabilities or risk appetites. It's certainly true
that the Great Moderation characterized by low
inflation, low unemployment and stable growth
and steady risein prices of financial assetsled to
an euphoria about success of the recommended
IT monetary policy regime under NCM. It also
provided a justification for light touch financial
regulation. The investments made by banks in
implementation of Basel 11 normswere primarily
guided by lowering the capital requirements
under Advanced Approaches. Admati & Helwig
[2013] makes a zealous case for increasing bank
capital requirements. Significantly, Basel Il
represents a shift to simple, if unsophisticated
measures, (common equity, leverage ratio) of
risk. While GFC has resulted in minor dents on
NCM on theoretical grounds its policy implica-
tions are quite significant as revealed in Chapter
14 which looks at NCM in terms of policy
framework. While the policies pursued since the
1990s came under increased criticisminthewake
of GFC, as revealed in the analysis presented,
many of thecritical insights predate onset of GFC.
In short, NCM gives prime role to monetary
policy and deemphasizes fiscal policy. It con-
sidersfiscal policy isunableto change aggregate
demand irrespective of its financing, viz.,
additional taxation or borrowing through bonds.
Crowding out of private investment through
higher public investment will neutralize resource
raising through tax levies while the effect of
Ricardian equivalence would dent the effect of
borrowing programme as investors would also
weigh in the additional taxation that would be
necessary in future to repay the current higher
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borrowings. It sthe monetary policy which takes
theburden of macro management. Duetovariable
lagsin policy effects, rule-based monetary policy
is preferred; the rule is specified in terms of
inflation target. While the issue of setting
appropriate inflation target is discussed in the
literature in greater detail, a benign view is
adopted towards asset price changes. In view of
globalization and rise of a huge pool of liquid
capital ready to flow across national boundaries,
harmoni zation of (light touch) regul ation of banks
gained importance while sophisticated measure-
ment of different risks on banks' portfolios were
guided by efficient use of bank capital. Nachane's
observations on working of DSGE models are
quite harsh. While underling theory may be
scientific, the real world problems of crucial
significanceto policy makers- suchasincompl ete
markets, role of bargaining power, strategic
interactions and coordination problems among
agents - are sidestepped (Pp. 267-68). Granted
that economic policy ishardin the sense of being
difficult to develop formally, DSG models adopt
Type A approach of providing aformal solution
to smplified version of the problem rather than
Type B approach which admits non formal
solutionwithout simplifying the problem. Inview
of Solow’s testimony before Science and Tech-
nology committee of US House of Representa-
tives that DSGE models have nothing useful to
say about anti-recession policy, arethink on use
of these models in policy formulation is
unavoidable. The alternatives are difficult but
perusing (a) Lesser relianceon presel ected formal
modelsin favour of exploratory dataanalysis, (b)
robustness across model specifications in policy
choices, and (c) ethical responsibility of eco-
nomic researchers could be the way forward for
"re-education” of policy makers. Chapter 14 takes
a detailed review of developments in the policy
formulation in the wake of GFC. The most sig-
nificant development is activation of interna-
tional forum of G20 countries to develop and
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adopt a coordinated policy approach to tacklethe
problem. However, the issue of monetary policy
focused on Inflation targets; attitude towards
asset prices movements (equity, house prices);
introduction of macro prudential regulation to
supplement hitherto pursued micro prudential
regulation and issues of policy coordination at
global level are still work in progress. Whether
asset prices should be among indicators of mon-
etary policy or they should be target as well;
should exchange rate stability be a consideration
for monetary policy and the linkages and co-
ordination of other policieswith fiscal policy are
issues which different countries would deal
differently. The detailed and broad discussion in
the chapter vividly brings out the practical issues
of policy formulation. In view of the large inter-
national capital flows and the reserve currency
status of the US $, the rate setting moves by
Federal Reserve have inevitable impact on sev-
eral other economies. Would such potential
impact in other jurisdictions, in addition to
domestic economic consideration ever impact
Fed moves is not very clear. Similarly, while
policy coordination among policies of different
countries in terms of monetary policy, financial
regulation, resolution of distressed firms etc. are
matters of intense debate, Trump effect is
threatening seemingly settled matters of open
trade and need for collective global efforts for
environmental protection!. Perhaps that makes
the policy making interesting (in Chinese sense)
and also sets limitsfor use of economic analysis
alone.

An Indian Per spective

India remains a reference point, at times
implicit, al through the book. Towardsthe end a
panoramic view of Indian policy developments
over the last three decades is presented. While
discussing decline and fall of monetarism (in
chapter 3), Nachane mentions in a foot note (p.
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56) that in Indiaideas are often imported from the
west "long after they have lost their freshnessand
discarded". Asanillustration it's mentioned that
India experimented with monetary targeting
during 1990-98 while it was abandoned inthe US
in 1982. The reasons for such routinely delayed
response could be an interesting point for further
probe not pursued by the author. In view of the
crucia role of monetary and financial stability in
achieving high and inclusive growth Nachane
feelsthat "it is of paramount importance to have
apolicy framework in placewhichwill safeguard
monetary and financial stability”. The Indian
perspective is primarily guided by this consider-
ation. Policy developmentsin the field of mone-
tary policy, fiscal policy and financial regulation
are discussed in detail. In a synoptic review of
policy developments in these areas with more
emphasis on proposals in recent period and the
evolving policy steps, the ‘live’ issues like inde-
pendence of regulatory institutions, coordination
among different regulators and implementations
of FSLRC are brought out vividly. In such policy
issues where controversies are abounding the
readersare normally curiousto know the opinion
of the author. Nachane fulfills such expectation
at times when he opinesin favour of Asset Based
Reserve Requirements over traditional Liability
Based Reserve Requirements or his preference
for wider mandate for monetary policy than
current target of inflation control aone. But in
some instances, viz., recommended move to
Principle based supervision or suggested sepa-
ration of bank regulatory powers of RBI to
improve monetary policy formulation he is
somewhat ambivalent. However, even in such
cases he generally presents both sides of the
argument quite vividly which would enable
readersto form their independent opinion. If this
happens, it would be a sure indicator of the
success of the author.
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In conclusion, the book presents a bird’s eye
view of developments in the fields of macroe-
conomic theory and policy since Keynes. The
literature review is very detailed; it gives the
reader an option to further pursue the subject in
greater details and also provides a route map to
undertake this journey. The bibliographical ref-
erencesat theend of each chapter could have been
supplemented with name/subject index intheend
which would have greatly enhanced the reader
surplus. An integrated bibliographical reference
list may be more reader friendly. It should be
possible for various readers to have suggestions
for addition of certain strands of thoughtsor pleas
for longer treatment of such themes. Such men-
tions of ‘shortcomings would not however
underrate the educative value of the book. It
providesafull picture of current Macroeconomic
theory. Nachane's own view is perhapsreflected
in dedication of the book; which is dedicated to
"millionswho lost their bread because afew who
wanted more cake". Whether the presumed suc-
cess of those who wanted more cake can be
attributed to NCM alone is certainly debatable.
Topresumesoisto perhapsovervalueimportance
of theory in practical matters. Thereiswidespread
feeling that unlike Great Depression in 1930
which resulted in Keynesian Revolution, 2007
GFC hasnot led to any similar upheaval intheory
evenif policieswereredrawn quite swiftly andin
acoordinated manner.

If this picture of persistence of NCM, which
admittedly is unsatisfactory, leads the profes-
sionalsto look for possible clues for improvisa
tion (which are also sprinkled in the arguments
presented the book) it would be an added effect
(perhaps intended by the author). Also as
describedin Chapter 13, our understanding of rise
and fall of ideas has now changed; it perhaps
resembles transfer of power though elections
rather than capture of power through a coupe
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d état! The recent decadal surveys of Macroe-
conomic theory appearing in Journal of Eco-
nomic Per spectives [2018] and Oxford Review of
Economic Policy[2018] provideampl etestimony
to the new directions in which economists are
tryingto explain observedreality. We perhapsare
witnessing development of multiple perspectives
- rather than one paradigm replacing NCM -
which is more in tune with democracy and fed-
eralism.
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Dr.M.K. Datar passed away at his home in Kharghar, Navi Mumbai on April 29, 2020 following
a heart attack. After his post-graduation in Economics from Babasaheb Ambedkar Marathwada
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interest especially in the context of India. Hisbooksin Marathi entitled ‘ Acche Din: Ek Pratiksha’
and ‘Maharashtra: Eka Sankalpanecha Magova’' have been well received. He has contributed
to somevery analytical and insightful papersto the School’ sjournal. Basically, warm hearted, Dr.
Datar and was often seen in Seminars and Conferences offering his comments in the most affable
manner. His absence will be missed by many of his friends among whom the Editor of the journal
was one.
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