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Date
Time
Railway
Gauge

. Location

Y O

Nature of Accident
. Trains involved

~ o

8. Consigting of

SUMMARY

: 2dth April, 1981.

: 16.19 hours.

: Central.

: 1676 mm (Broad Gauge}.

: Km. 10.22, at Raoli Junction, where the Harbour Branch

forks into Mahim Chord and Kurla Chord,

: Side-Collision.

(i) B-90 Up Bandra-Bombay VT Local; and
(ii} CM-15 Down Bombay VT-Chembur Local.

: Each of 9-coach Electric Multiple Unit Stock (3 unitsof 3

coaches each).

9, Estimated speed, at the moment of impact :( i) B-90 : 40 Km/h.

10. System of Operation

11. No. of tracks
12. Gradient

13. Alignment

-~

14, Weather
15, Visibility
16. Casualties

17. Cost of Damage
18. Cause

19. Responsibility .

20. Important Recommendations in brief

87-M/P(Dy105Mof T& CA—1

(ii)) CM-15 : 70 Kmy/h.

: Automatic Block System, with Cololur Light Signais at
Raoli Jn. manually controlled by Panel Interlocking
from Cabin.

: Two, on each Chord.
: (i) 1in91 falling for B-90 ; and

(i) Level for CM-15.

: (i) 21/2° right-handed curve for B-90; and

(ii) Straight for CM-15.

: Clear.
: Normal.
: Killed -28

Injured-79 (53 Grievous and 26 Sitple).

tRs. 9.95 lakhs. )
: B-90 having been driven past the King's Circle Up Starter

Signal at ‘ON’.
(i) Motorman of B-90 (Primary).
(i) Guard of B-90 (Contributory).

: (i) Recommendations aimed at improving safety at Raoli

Junction— .
—Extension of Flank Protectionat RVJ;
—Protection of RVJ against run-away vehicles ;

—Visibility of Signal No, RVJ-5 at KCE to be im-
* proved. '

(ii) Measures to improved safety generally on the Suburban
Section—

.~Reassessment of Motormen’s workload for reclassifying
Motormen from *‘continuous™ to “intensive” category;

~FExpediting the introduction of AWS on Central
Railway's Suburban System;

i -
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—improvement of the visibility of Platform “Starters”
on the Suburban Section;

—aAavantage to be availed of the existing Guard’s or
Platform Repeaters;

—Safety at double-line running junctions in quadruple-
line territory by segregation cf tiaffic-streams on the
fast and slow lines and strictly restricting the use of
the available cross-overs.

(iii) Measures aimed at improving the level of confidence

in the functioning of the 8 & T Department on the
Subwmban Sector—

—Railway to restrictedly regularise the recourse to
short-cut methods under specified exceptional cis-
cumstances ;

-—Creation of the post of Signal Fault Controller ;
—Display of Route Control Charts to be provided at
Cabins. * _
(iv) Review of Policy reparding the mainterance of

Counters provided with emergency buttons on
Control Panles.



NO. C-1(INQ)/50
. (GOVERNMENT OF INDIA
MinisTRY OoF TOURISM & ClVlLAVlAﬁON

(CoMMISSION OF RAILWAY SAFETY)

FROM The Commissioner of Railway Safety, -
Central Circle,
Chiirchgate Station Building Annexe,
2nd floor, Maharshi Karve Road,
Bombay-400 020 .

To : " The Secretary to the Government of India,
' Ministry of Tourism & Civil Aviation,
Sardar Patel Bhavan,
Parliament Street,
- New Delhi-110001

THROUGH : The Chief Commissioner of Railway Safety, Lucknow-226 001.

' Sir,

I bave the honour to submit, in accordance with Rule 4 of the “‘Statutory Iﬁvestigation into Raiiway
Accidents Rules, 1973, issued under the Ministry of Tourism and Civil Aviation’s Notificaticn No., RS.
13-7(8)/71 dated 19-4-1973, the Report of my Statutoty Inquiry into the Side-Ccllision of B-30 Up Local
with CM-15 Down Local at Raoli Junction on the Harbour Branch of the Suburban Section of Central
Raijlway’s Bombay Division at about 16.19 hours on 24th Apsil, 1981,

2. Inspection and Inguiry

. (a) At the time of the accident, I was conducting at Bina Station my Statutory Inquiry into ancther
accident and, temporarily suspending that Inquiry, I retutned by the first available means to Bombay to
mspect, dwing the afternoon of 25-4-81, the accident site as well as the Cabin at Raoli Jn. in the company
of the Railway’s Additicnal General Manager (Operations). In view of the imperative need to maintain
the suburban services in the metropolitan city of Bombay, all the wreckage had already been cleared over-
night after the accident and the affected portion of track suitably attended to after getting slewed back into
position. Nevertheless, based on the information recorded immediately after the accident, 3 sketches
\Iiée;e got(p)reparcd, to enable an appreciation to be, gained of this accident. as may be seen from Annexures

a) to (c). ) .

(b) Besides the press notifications issued in the ‘Free Press Journal® and ‘Nav Bharat Times' (both
dated 26-4-1981), inviting members of the public having knowledge relating to this accident to give evidence
at the Inquiry ot to otherwise communicate with me by post, almost all the other Dailies published from Bom-
!l:ay carried information on the Statutory Inquiry which I commenced at Bombay-VT on 26-4-81 at 10,00

ours,

{(c) Despite this publicity, as only one public witne:s turned up, & further appeal to the public
was made through the press media on 30-4-81, in response to which one more passenger on the ill-fated
B-90 Up Local tendered his evidence. Evidence was recorded in all of 40 witnesses, inciuding 4 public
witnesses, 2 ¢f whom were passengers on B-90 Up Local and one was a retited Railway Officer. Written
commupications were also received from 2 outsiders.

(d) The Presidency Magistrate as well as the Commissioner of Police {both of Greater Bombay) and the
Superintendent of Railway Police, Punc, as also the Additional Superintendent of Railway Police, Church-
gate, were all duly notified of the Inquiry. Yet, no Civil or Police Officials called at any stage of tite Inquiry
at which the following Railway Officers were present —

Shri P.C. Johorey . .. *Chief ‘Transportation Safety Superintendent, Bombay.
Shri R. K, Jain .. *Divisicnal Rajlway Manager, Bombay.
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Shri K. §. Sreenivasan .. {@ Chief Electrical Engineer, Bcmbay.
Shri T. S. Vardya -. (@ Chief Signal & Telecommunication Engincer, Bombay.
*Present throughout the sittings at Bombay-VT.

@Available as and when their presence was required.

(¢) The assistance rendered during the course of this Inquiry by Shri J. Bhattacharjee, Dy. Commi-
ssioner of Railway Safety (8 & T) frem Calcutta and Sarvashree M.C. Sinha and.Vishwa Prakash, Dy.
Ccmmissionets of Railway Safety respectively for Mechanical and S & T disciplines in the Technical
Wing of the Ccmmission’s headquarters at Lucknow, is thankfully acknowledged.

(f) Having visited the various hospitals in the company of the Additional General Manager (Opera-
tion) on 25-4-81, I was satisfied with the care and medical attention that was bestowed on the victims
of this accident, although the sudden influx of patients tended to overstretch the available resourc:s.

{g) In this Report, unless otherwise apparent from the context, the teims, *‘right”, “left”, “leading’,
“trailing”, “front”, “rear”, etc. are generally in reference to the direction of travel of B-90 Up Local.

3. The Accident

(a) CM-15 Down Lccal (hercinafier referred to simply as CM-15), running 3 minutes late ex : Bcmbay-
VT wasrunning through Racli Jn. (RVJ) at full speed towards Chembur at 16 .19 hours. In the meantime
B-90 Up Local (hereinafter termed simply a B-90). which commenced its journey ex: Bandia or right time,
passed, the Starter of King’s Circle Station (KCE), where it had its scheduled stop, at *Danger’ and co llided
at the diamcnd crossing situated as RVJ, with the speeding CM-15 on the latter’s left side at 16.19 hours,

(b) It was the second coach from the fiont on CM-15 that was hit and, right up to its last coach, the
left side of CM-15 was badly ripped and torn, inflicting severe injury in this process to passengers travelling
on that side.  After suffering the side collision, this train travelled 105 m before it came toa halt. None
of its 9 coaches derailed, however. This the front (or, the Leading Driving Trailer) coach of the colliding
R-90 was not only thrown clear of the Down track, but it had tilted precariously away and clockwise (or,
to the right) at an angle of 45° with the vertical, with the result that the damage t¢ CM-15 was much more
extensive just apsve the coach-floor level than at a higher heights in the train on its left side, causing the side-
walling and stanchions 1o be deformed “1earwards™ in the lower region.

{c) Recknowed from the instant of impact, B-90 traversed a distance of 41.4 m before it came to
halt. The leading left comerof its front (or, the Leading Driving Trailer) coach was fcund lodged in the-
second door-way of the last coach of CM-15. The second for, the Metor) coach had also rebounded/de-
fl=cted by C-15 to be finally found tilted clockwise (or, 1o the right) by about 30° off the vertical and the panto-
graph on its top got disengaged from the OHE contact were 1¢ cause the power t¢ “trip off™*, by coming into
contact either with the pull-off wire or with some other part ¢f Electric Structure No. 10/7. The trailing 7

coaches had not even derailed, however.
(d) At the moment of the impact, the speeds of the 2 colliding trains were as under :—
B-90 : 40 Km/h
CM-15 : 70 Km/h.

(¢) The afternoon weather at the time of the accident was sunny, bright and clear, with the visibility in
ne way impaired.

4, Passenper Occupation and Cesnalties

(2) According to the Railway's calculations, the marked carrying capacity of B-90 and CM-15 were res-
pectively 1734 and 1788 passcnges. Having regard to the time of the accident, which was well before
the evening peak period, 1t was most unlikely either that CM-15 was cver-crowded or that B-90 (which
was proceeding traffic-flow-wise in the “wrorg” directon, as it were) was fully filled up with passengers.

(b) I regret to report that 28 commuters travelling in CM-15 died, with ap additional 79 mjured in this

accident, including 53 grievcusly hurt. Excepting for the injured Mctorman of B-90, all the other injured
were aiso travelling by CM-15,
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II. RELIEF MEASURES

5. Intimation

. (a) The collision having taken place right opposite the RVJ Cabin, all concerned were immediately
informed of the tragedy. The Byculla-based breakdown train, ordered at 16.25 houns, Ieft Byculla at 17.05
hows and arrived at the siter by 19.00 hours. Western Railway’s breakdown "train, based at Bandra
Marshalling” Yard (BAMY), which was also ordered as it was located nearer the accident site, arrived at

18.20 hous.

{b) The City’s fire-brigades were also simultaneously intimated withont any dclay. No less than 8 fire
engines rushad to the sczne to unde.take rescue operations but, even before their arrival at the site at 16.43
hours, the ncarby hutment dwellers and others pitched in to help’in organising the rescue opsrations and
transport of the injured to the close-by Sion Hospital, by pressing into service whatever road trans-

port that happened to be passing by.

(¢) The Byculia-based Medical Van, also ordered at 16.25° hours, could not start earlier than 17.18
hours, bzcause a diesel engine had to be arrangad. Eventually, this Van’s progress to the site was terminated
‘en rcute” at Kurla, as the Railway doctors had already arrived by.road ambulances at 17.10 hours by
which time, however, almast all thz injurad had alrzaly bzzn evacuated from thz accidznt site; the remaining
few were then transported to, b2sidzs the Railway Hspital at Byculla, 2 Civil Hoaspitals (bath located at
Parel : pamely, the KEM Hospital and the MGM Hospital).

-

6. Medical Attention

Under the given circumstances of the sudden intake of accident victims, with most of them requiring
emeigency treatment in a situation characteiised by the stretching to the limit of whatever the existing re-
souices, med:cal care of the highsst possible order was nevertheless provided by the Siona d other Hespitals
aimost on a “war footing” and, with requests for donation of blood having been flashed through the all
med:a (Press, Radio and Television) the zesponse from the public was heartening. In spite of all this, however,
a total of 11 patients suc:zmbad of their injuries, after admission into the Civil Hoaspitals,

7. Clearance and Restoration

(a) The power failure causzd at 16.20 hours by the tripping of Traction Feeders Nos. 13 and 14 in the
Sub-Station at RVJ affected the Harbour Branch bztween RVJ and Catton Green. Power was restcred at
17.00 hours on this szction, excepting on the accident-affected reach, which was carefully inspected visually
for any evidence of physical damage to the Over-Head Equipment (OHE). When it became clear that the
OHE suffered no damags, pawar was fed to thz area around RV also at 18.25 hours,

(b) Trains already on the run toward¥ the accident site had (o be terminated and pulled back before
breakdown szrvices could gain access to the site. A dieszl engine removed the unaffected rear siring of
7 coaches of B-90 towards Bandra at 18.55 hours. By [9.20 howrs the empty rake of B-87
Dn Locy was brought from the 1ear tc coupte up with the last coach of CM-15. Although
CM-15 had no derailed, as its 9ih or last coach was found en‘angled with the front end of B-90,
the front string of 8 coaches of CM-15 was hauled by another diesel engine at 19.37 h(_Jurs towards Kurla.
After the power was switched on in the accident area, this last coach of CM-135 was disentangted and then

pulled back by B-87 tcwards Vadala Road. :

{¢) The Byculla breakdown crane staited worl-c on B-90's first ¢oach at 20.40 hours and, as its damaged
fiont trolly had tc be replaced and its rea1 end tackled by “Lukas” rerailing equipment, all the related op-
srations lasted until 02.40 hours f the next day. In the meanwhile, the Western Railway's breakdown crane
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set abaut rerailing B-90’s mator coach to complzte that task by 01,10 hours of the next day (i.e. 25-4-81),

(d) Dzficcted by the passing CM-15, the leadng coach of B-90 ploughed through the formation
and disturbed the alignment of the track immediately in rear of the acute crossing of the Diamond (bet-
ween the Down Kurla Chord and the Us Mahim Chord) and alsy just beyond the Turnout No.104 that
Jeads to the Down Lin= of Mahim Chord. As soon as the front 2 coaches of B-90 were withdrawn fiom
the site, thess 2 stretches of track were immediately attended to and the entire track given safe fer traffic

at 05.05 hours of 25-4-81. _
. (e) As a result, the Up and Down Harbour Branch service:, which had to be suspended \Vl:lh imme-
diate effect right after the accident, could be restcred only at 05.0§ hours of the next day, leading to the
ancellation of no less than 121 “Locals” during the intervening period, besides the earlier short-of--desti-
nation termination of all those suburban services which could not proceed onwards. '
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1. COMPOSITION OF TRAINS AND DAMAGE

8. The train-consist of the EMUsinvolvedinthe Collision

{a) Each of the 2 colliding trains comprised 3 Electrical Multiple Units (EMUs) with 9-coach formation
of indigencus (Jessop) manufacture as below —

*CM-15 **B-90 .

r L

S. No. & Coach No.

-

Type & Description — 1
, 8. No. & Coach No,

9 76110@; YSYL Driving Trailer 1 76187
8 70135 YSZZ Motor Coach 2 70187
7 72130 YFYS Non-Driving Trailer 3 72187
6 72128 " YFYS Noun-Driving Trailer 4 72186
5 80002 YSZZ Motor Coach 5 70186
4 76100 (@ YSYL Driving Trailer 6 76186
3 - 2113@ YFYS Non-Driving Trailer 7 72185
2 70109 @ . YSZZ Motor Coach 8 70185
1 76129 . YSYL Driving Trailer 9 76185
*All coaches, excepting those marked @ (which were built in 1964) were built in 1966.
*2All coaches were built in 1977,
(b) Other salient features of the 2 colliding trains are as under :—
CM-15 Description _ B-90
109-002:-135  Unit No.* 187-186-185
26-7-80 Last POH done on ) 16-6-80
192.02 m Length over Buffers ' A 194.23 m
400,41 t Tare Weight ’ 366.75 t
326221 Brake Force. 327.271t

2 Ineffective cylindersia, Nil.

*The Unit No. is derived from the last 3 digits {(upto hundreds) of the Serial Number of the Motor
Coach of each EMU in the formation. -

fa@:Each frain has in all 48 cylinders for Electro-Pneumatic (EP) as well as Auto-brake operation.

(c) The rakes of both these trains were fitted with ‘Ferodo’ composition biake blocksfshoes. It was
however, too soon for the Railway to have acted upon the Railway Board’s directive of January,1981
«in respect of fitment of additional limiting valves and the modification to existing air-pipe connections,
in order to increase the brake pipe pressure from the erstwhile 2. 6 Kgfcm? to the desired 4. 5 Kg/cm? for the
purpose of improving the discrimination capability by the Motorman  of emergency brake application by
the Guard) to modify the order 1ake of CM-15; the newer rake of B-90 was duly modified.

(d) Neither of the2 rakes was overdue any of its scheduled maintenance cycles, either in respect of
brake blocks or of all undergear. Likewise, nothing remarkable was discovered during the last routine daily -
inspection carried out on these 2 rakes (Unit No. 109-002s-135 was stabled on the Water Column Siding
at Thane while Unit No. 185-186-187 was stabled in the Harbour Siding at Bcmbay VT) on the night of
the 23rd; the Railway’s so-called Schedule A’ incorporates quite a comprehensive check-list for the tasks
to be performed during the over-night stabling.



9, Damage

_(2) The coach-dispositions at the instant of impact and after the 2 cooliding trains came to halt are
depicted in Annexure I(c), whence it may be observed thdt on CM-15 only the first coach escaped entirely
unaffected, whilst all the rest (excepting for the lcading porticn of the 2nd coach and the trailing poition of
the last coach, which had also escaped the slicing action of the colliding B-90) sustained extensive damage to
the left side panels, including door-ways, windows, shutters, flooring, seats, luggage racks, etc, Excepting
on the leading portion of the 7th coach, nowhere else did the damage inciude the roof as well.,
Heavy damage was also sustained by the ‘“controls” located in the driving cub of the Driving
Trailer coach (marshailed the 4th in the formation) and the HT (High -Tension) compartment of
all the 3 Motor Coaches (marshalled the 2nd, 5th and 8th in the formation). On CM-15, all the trolleys/
bogies underneath remained relatively unaffected, excepting for superficial damage to the occasional axle-
box on the left side, whilst the andergear and air-pipe connections remained intact throughout; nor were
the semi-permanent “Schaku™ couplers stretched at any location.

(b) As regards B-90, all damage was confined te its leading 2 coaches. The 1st coach had already shed
its leading trolly after the impact and the entire left-side of its driving cab had virtually caved in, causing
limited distortion as well as some displacement of all the control-stands and the asseciated controls and equi-
pment located threat. Understandably, the leading bogie that parted was quite destroyed, with both its
wheel-sets dislocated, dash-pots smashed, springs badly twisted, the equalising stay rod bent, etc. The trailing
bogies on this first coach, which had also derailed, sustained comparatively minor damage, such as broken
swing-links, The body-work of the 2nd coach also sustained substantial damage, paiticularly at its shunting
cab; considering that both its trelleys/bogies and also entirely derailed, the resulting damage was minimal.
The semi-permanent *Schaku® coupler between the first 2 coaches was found stretched; elsewhere, it was
undisturbed. All the air-pipe connections were, however, intact over the entire train-length of B-90. Whereas
the brake rigging of the ist coach was more or less destroyed “in toto", it was generally intact under the
2nd coach with practically little damge of any consequence. o

*(c) The ovrall cost of damage to Railway assets was estimated at about Rs. 9.45 lakhs, comp-
arision wholly of the damage to EMU stock, excepting for Rs. 5000/, which accounted for damage to
Permanent Way. SR

1V. LOCAL CONDITIONS
. 10. The Section and the Slte_

(a) The Central Railway’s Suburban sysiem in Bombay has twe main branches: one following the Main
Line up to Kalyan (excepting fcr a minor detour from Thane Bridge to Mumbra Bridge, while the Main
Line passes through the Parsik Tunnel) and the other, called the Harbour Branch (which branches off at
Masjid Station via a fly-over at Sandhurst Road Station), generally following the island’s Eastern coast-line
The Harbour Branch itself has a chord that joins the Western Railway at Mahim Station and it is this Mahim °
chord that bifurcates from the Harbour Branch at RVJ {Raoli Junction), where the subject accident
occurred. .

(b) At RVJ the Harbour Branch runs roughly due North-South, with the Kurla chord taking a gentle
curve to the right (or, in the Easterly direction) beyond the junction and the Mahim chord veering sharply
to the left (or, to the North-West) following a 2}° curve, The Mahim chord also rises sharply from RVJ
or a | in 91 rising gradient so as to provide vertical clearance underneath for 2 road under-bridges and also
to serve the elevated King's Circle Station platforms; it was this very gradient that B-90 was descending,
in the side-collision took place at RVJ's diamond crossing between the Down Line te Kurla chord and the
Up Line of Mahim chord.

(c) The docks of Bombay Port Trust (BPT) are all situated along the island’s East coast and the BPT
Railway’s train services enter the Indian Railways system at RV] to join the Western Railway’s stream via
the Mahim chord or join the Central Railways® stream via Kurla chord. For the sake of clarity as also brevity,
no reference will be made in this Report to the BPT racks, etc. unless it becomes material to the discus-
sions.

' (d) Trains are worked on the Automatic Block System (described in Chapter XI of General Rulcs)
with M?Itiplc Aspect Colour Light (MACL) Signals controlled by the RVJ Cabin manually operated in
terms of GR 265, : .

(¢) Almost all Signals on the Harbour Branch are of 3-aspect Colour Light type, with a few exceptions.
While all Signals controlled by the Cabin at RVJ are provided with the “cascading™ facility, the others on
the Harbour Branch are not provided with this safeguard but the standard “Red Lamp Protection” exists
via the ‘ECR’ Relay which ensures that, in the event of failure of the ‘Red’ aspect of any Signal, the Signal
immediately in its rear will automatically display a *Red’ aspect.
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() In ivew of 1500 v DC traction, track circuits (TCs) employ 50 HzAC supply, with conventional
double-clement 2-position track-relays. At RVJ, Double-Rail TCs are provided on plain track, while Single
Rail TCs are provided on Points & Crossing zones and, in either case, adjacent TCs have staggered polarities,
Relays have metal-to-metzal contacts, with “dynamic proving” of back-contracts in the various circuits.

(g) The accident site was on a low bank, as evidenced by the presence ¢f culverts for cross-drainage pu-
rposes. The track structure comprised 52 Kg, FF rails 13 m long jeined by ‘E’ type holed steel fish-plates
and laid upon wooden sleepers to M+7 density with 4-holed ACB (Anti-Creep Bearing) plates overlving
20 cm ballast cushion. Futher, particulars of track, not being quite refevant to this accident, need no men-
ticn in this Report. ’ :

(h} On the Harbour Branch, 4 Special Class Level Crossings exist at the undermentioned locations and
all of them are protected by Signals —

Level Crossing No. *Km. ) Between Stations

1 13/12-13 Kurla and Chunabhatti
& 7/18-19 Vadala Road and Sewri
6 7/3-4 Vadala Road and Sewri
8 6/3-4 Sewri and Cotton Green

& There are on an average 22 Electric Structures (ES) to 2 kilometre on the Harbour Branch aud the inter-ES dista-'
nce may be reckoned as approximately 45 m*

11. The RVJ PI (Panel Interlocking) Cabin

(2) This Cabin, commissioned in 1975, was provided with panel interlocking system of standard
Siemens Entrance and Exittype. The desk-type Control Panel, built up from standard modules of
domino pattern, displays the yard lay-out schematically including the “approach tracks” (so as to
afford an early warning to the panel Operator about atriving trains) in rear of the Singnals controlled
by the Cabin. Suoch an *approach track™ extends up to a distance of 1188 m in rear of Sigaal
No. RVI-1 and of 1259 m in rear of Signal No. RVI-5. °

(b) Besides the usual buttons to operate Points, Signals, "Point Grotips and Roufes (and those
meant to regulate the intensity of the various indication lamps provided on the Control Panel, depend-
ing upto the general level of illumination in the Panel Room) etc., thete ar: 4 special buttons as below:

**COGGN™** fortaking ‘OFF’ a Calling on Signal;
“ERN’ for Emergency Signal Cancellation;
‘EWN"** for Emergency Setting of Points; and
‘EUUYN"** for Emergency Route Rleasef.

{¢) The Panelindicationsare standard :

Once the route is set from one Signal to another, an illuminated white strip light is displayed on the
entire route set

The passage of a train is depicted by the “strip lights” Turning from the erstwhile white to red as and
when the corresponding TCs get occupied by the train; ‘

In rear of the train, these “strip lights” briefly revert back to white as and when the corresponding
TCs get cleared by the train, provided further that as and when an entire sub-route gets released
by the passing train the corresponding strip of white lights disappearsat that moment;

Any failure of TCis revealed by the appropriate strip getting lit with a red indication; and

**Each of those buttons has its own “Counter” for digital display of the number of times they bave been used.

+ The Station Working Orders for RVJ specify that ““approaching locking” of a route shall be for a duration of *at-
least 90 seconds” and fufteer that, even in the event of the indication on the Route Control Lamp disappearing before
1h= eli.pse of this 90 se;ond interval, the Cabin ASM shall auybow wait for full 2 minutes before cancelling the route.



7

As regards the “Point Zone," once the points are properly set, a steady strip light shines on the set
direction {normal or reverse) and a white “*dot light” also appears near the Point Button (located
close to the intersection of the 2 dircctions), but until then (and also wherever the “Points”
are not homing/locked properly or, if the Points are damaged) the “strip light” meant for
the intended direction keeps “*flashing.” ‘

{d) Should a set route not get cancelled either in the normal way by the passage of a train or by the
actuation of the “EUUYN" button, the ‘UYN’ (Emergency Route Section Release) button, (provided
inside the Panel) would have to be operated. As this operation requires the opening of the back cover of the
Control Panel, it will be the ESM (who has the key for gaining the required access beneath the Panel) who
would perform this task. The release of each sub-route would require the separate use of the ‘UYN’ button,
which hasitsown ‘Counter.

(e) Whilst para V(c) of the Station Working Orders for RVJ did ¢zll for the Cabin ASM on duty to
“keep a proper record of all operations” of the ‘COGGN’, ‘EWN’, ‘EUUYN, and ‘UYN’ buttons “by
stating clearly the circumstances uirder which the emergency operation had to be resorted, to” detailed
instructions were given, vide Note (iii) under para V(b), in respect of the items to be included in the Register
forthe use of only the 'UYN’ buttonasbelow :

Szrial No.

Date and Time.,

Route to be cancelled. _

Reason mentioning train No. beforefafter which to be cancelled.
Sigoature of CASM on duty. '

Time Route cancelled.

Reading of the YUN counter after cancellation of the route,
Signature of ESM. ‘

Remarks.

(f) Signals encountered in the vicinity of RVJ by a Down Local towards Kurla and by an Up Local
from Bandraarelocated thus.

b

Signal No. Location : Remarks

(For Down Kurla Local) :

H-903 “Starter” of Vadala Road Station, located 765m in Automatic, 4—aspect.
rear of RVI-1, ' .

RVI—I1* With a “Signal Overlap™ of 266m to the Fouling Mark Manual, 3—aspect.

(FM) of Cross-over No. 102 ahead (against the pres-
cribed 120 m Adequate Distance).

H-110t NearES No. 11/1 and located “beyond'” RV * Automatic, 3—aspect.

(For Up Bandra Local)
M—1106 At 536 m in rear of RVJ-5. Automatic, 3—aspect.

RVI-5 PG**  Guard's Repeater on KCE Up platform, located 163.5m  Automatic 2—aspect and sus-
in rear of RVJ—3, . pended from platform roof.

RVJ—5* Starter of KCE and located 499.4 m in rear ofthe FM  Manual, 2—aspect.
. of the Diamond Crossing ahead.
H—9221 Near ES No. 9/22 and located “beyond” RV, Automatic, 3—aspect.

* Equipped with a Route/Junction Indicator ond also a Calling-On Signal.
*+ Please sce Annexure 1V for further details.
1 These Signals could not be passed because of the subject side-collision.
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(2) Maintenance of RVJ Cabin and associated track-side* as well as other Signalling equipment is the
direct responsibility of the Electrical Signal Maintainer (ESM) ‘A", or which a person is posted at RVJ**
round the clock in 3 shiftst and who reportsto the—

Signal Inspecior (SI) (Grade III),located at Byculla and who reports to the— '
SI located at Bombay VT, and who is under the control of the—

Chief Sigaal Inspector (CSI) (South), again located at Byculla and who further reports to the—
Assistant Signal & Telecommunication Engineer (ASTE) (South), also located at Byculla, but reports
inturnto the. :

District Signal & Telecommaunication Engineer (DSTE) (South) at Bombay VT (the Divisional
Headquarters), who is responsible to the—

Senior DSTE, at Bombay VT, who is in overall command of all S&T matters with jurisdiction over
the entire Division. '

(k) As per available records, the Panel was last overhauled by the CSI on 16-1-83 and comprehensively
tested by him on 21-2-81, The RPI installation at RVY was regularly inspected and/or tested at various levels

as evidenced by the following information provided by the Railway and at no stage was anything found
except that the entire system was performing satisfactorily : _

Inspection/Testing By Last date
v Sr. DSTE 5-2-81
W DSTE(S) 3-3-81
2 ASTE(S) 30-1-81
v v CSI ) , 17-3-81
A Y S1at VT . 18-3-81
v 2 - SI (1) ) : © 233381

{i) Records show that none of the TCs that effected the working of the RPI Cabin at was overdue its
Periodict Overhaul (the earliest amongst the dates for the last POH done was 29-9-71 for M-1106 AT and
the lates POH was on 11-12-75 for 214 T). Limited over-energisation was in evidence 10 counteract the
observed frequency of TC failures. ‘

{Jj) As regards Cables, a number of them are linked to the RVJ Cabin. With reference to Signal No.
RV]I-5, however, 5 cables are involved.
A power cable; * )
Avery short one* from the Relay Room to the Junction Box at nearby Location H-1004;

A 19—core cable (from Location H—1004 to Location H—1022) that carries, inter alia, the controls
. of this Signal;

A lmore cable that carries, inter alia, ‘ECC’ circuits from Western Railway’s Mahi:ﬁ Panel;

A veryshort “tail cable”? fromthe Apparatuscase at Location H—1022.

12. Features Relevant to the EMUSs (as per available evidence)}—

{q) CM—15 was runm'ng 3 minutes late on that day and, as per the Working Time Table, its right-time
departure from Vadala Road is 16.16} hours. B-9¢ was runuing to time and its scheduled time of

-# There is a scperate *Cable Gang’ under the charge of an ESM *A’.

»* As the work load relating to ths RPI C:bin at RVJ (including the associated surroundings controlled by i}) did not

justify th: positioning of a sep irate witole Lim2 comdlemem of S&T staff exclusively for RVJ, the ESM d

nas additions! responsibilities extended to Sandburst Road (High Level) staugr: in ¥hc South, mc the ligﬂ“f,f hﬁ::
Cenural Railways’ jurisdiction on the Mabim chord and on th: Kugla chord in th® North upte Bhunabhatti
Station (exclusively). )

t A3 3 E3Ms are positionsd 2t RVJ, schzdulzd maintenace work was coaveniently sub-divided as below :
North of Signal No. RVJ—1i

Beiwe=n Signal No. RVJ—1 znd Level Crassing No. 8 ; and

South of Leve] Crossing No. &.

t No records exist of megg:ring, if done at sll, of these cables, while the 19 core cables are meggered oncea year
during winter.
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departure from KCE is 16.18 hours. According to Inter-Station running times and halting duration

(published at pp 68—69 of Bombay Division's current Working Time Table for the Suburban Section)
the figures relevant to thiscollision are as below —

Dn train(Kurla chord) i
Halt at Vadala Road ‘ ¥

Vadala Road to RV] ' 13}/ running time
Up train (Mahim chord)

Halt at KCE 3/ A

KCE to RV] 2; running time.

-

() By an amazing coincidence, the Additional Chief Signal & Telecommunications Engineer (Planning)
and Bombay Division's DSTE(S) happened to have monitored earlier in the day on 24-4-81 both the EMUSs
involved in the subject collision : namely, Unit No. 109—002s—135 (which subsequently ran as CM—15)
from Bombay VT to Mankhurd while it ran as M—31 Down (even at that stage, the speedometer in the
Driving Cab was not working) and Unit No* 185—186—187 (which subsequently ran as B—90) from
Mankhurd to Kurta while it ran as MS—8 Up. (at which stage the speedometer in the driving cab was found
to be in working order).

* {¢) The Joint Observations of the Controls elc.,, in the Driving Cab of B—90, made by the under-noted
officials soon after the collision revealed as follows —

Shri D.B. Lokhande Sr. Loco Inspector (EMU)
Shri R. Venugopalan Transportation Inspector {Hq) .
Shri K.R. Kaimal . Sr. Foreman (EMU)/Line

(i) DMH was found to have come intb operation, as expected;

(ii) Reversing Handle in ‘Forward’ position, consistent with the forward motion of the train; but the
reversing key wasnotin position®; '

(iii) ICS (the brake pipe Isolating Cock Switch) was in shut or isolated position, which was most
unusual (for, no Motorman would start his train without first having set the ICS in the ‘open”
position and, in this case, this observation was also inconsistent with the train having successfully
halted at Mahim and KCE after starting from Bandra). Its key wasalsomissing*.

(iv) Master Controller was found in the 2nd notch or “series position™ (i.e. not in the Power ‘OFF’

position, in which it should have normally been, had the Motorman been trying to control the

~ speed while the train was in fact negotiating the falling gradient of 1 in 91). As, when tested, the

Master Controller withlits DMH was found to be moving freely (i.e. not *jammed”, in the position

found, nor sufficiently damaged to move in jerks or stifily), the possibility of the DMH jump-

ing off the ‘OFF" position (in which it gets ‘‘engaged” or locked” of through the impact the
collision was remote, had it really beenin the ‘'OFF’ position priorto thatinstant;

(v) Brake Controller was found 10 away from the “release” position (i.e. practically no application
because for *“Full HP” the handle has to be swung by 60° the segment beyond which being
meant for “Auto™ brakes, with the last segment for “Emergency’’ application). Had *“Full EP”
or ‘Emergency’ brakes becn applied, it was again unlikely that the Brake Controller handle would
have moved back by the jarring impact, which usually tends to push things “forward’’ due to own
momentum;

(vi) No air pressure was registering in the dial éa.uges indicating damage to the piping on this coach**
itself : ) :

. * The Reversing Key cannot ordinerily get disengaged ( or come loose #nd fall ¢fT' ) once the Handle is #of in the OFF
position. In this case, there was some wear and tear both on this key itself as also on the Reversing Handle, which,
also evidenced some fresh damage at the top of its notch ( caused most probably by this accident ). which O_SSIbly
facilitated the dislodging of this key. As regards the ICS Key, it, too, cannot by removed when the switch is * ; but
as the ICS was found in the "OFF* position, the key could have easily come off. Both these keys were, later on re-
covered by carefully searching through the debris ( mostly fragmented glass, with the odd metallic bits and picces
ripped off the left-side front part of the cab) in Kurla Car-Shed.

s+ All the brakes on the rear 7 coaches were all found in & released condition because, within the 2-hour ;.).criod that
clapsed afier the accident and before the said joint inspection was carried out, the air pressure had “beld” off.
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(vii) Thehand brake had norbeen applied; and
(viii) Consistent with the damage sustained by the left side of the cab, several plug-in fuses had got
unseated by the impact and fallen off, besides the expected tripping of MCBs (Miniature Circuit

Breakers) because of damage to the electric circuitry.
() The Joint Observation of B—90's Guard’s Cab made by the same 3 officials was as follows :

(i) The emergency brake had not been applied, which indicated that the Guard was not aware of any
impanding danger;
(ii) The hand brake had, however, been applied, which must have been a post-accidentsafety-measure
adoptaed by the Guard; :
(iii) The blinker Hght wasrot switchedon; and
(iv) Every thing eise was quite normal. : L
{¢) Similar inspection made with reference to the Driving Cab of CM-15 yielded the following in-
formation : :
(i) Reverser Handle in ‘OFF” or neutral position, with key removed (obviously by the Motor man, as
heleft the cabafter theaccident); . .
(if) Master Controller in the ‘OFF" position, with Brake Controller in ‘Full EP" position* (both
indicating that the Motorman had indeed applied the EP brakes); and
(iif) 1CS Key was in positionand ths switch in the “engaged’” modcas might be expected.
(/) Asregardsthe Guard’s Cabof CM-15, following Joint Observations were recorded :

(i) Brake Coatroller in the applizd position, which showed that the Guard, too, took some action to
control thistrain; . .

(i) Guard TI MCB had iripped, because of shorting of some cables as a result of the damage caused
totheleading left side of hiscoach;and : _

(iif) Theblinker light was notswitched on.

() Whea the rear string of 7 coaches of B-50 was moved [see para 7(b) supra| to the Central Railway
EMU siding at Bandra, it was thoroughly examined overnight jointly by the following officials for brake
power (brake block thickness and piston strokes) and bogie isolations, when nothing particularly abnormal
was noticed. Particulars noted at this inspection are briefly mentioned in Annexure I(a).

Shri K.S. Gujare, Jr. Loco Inspector (EMU) of Kurla; and
Shri G.S. Devath Raj, Sr. Electrical Foreman (Traction) of New Car Shed.,

(k) After rail communications were restored at RVJ on 25-4-81, these 7 coaches were worked back to
the New Car Shed at Kurla and the braking capability of this rake was tested at this stage jointly by the
same 2 officials between RVY and Kurla, when it was found that it could be brought to halt with 2 structures
(90 m} and 1} structures (70 m) respectively from a starting spzed of €0 Km/h and S0 Km/h, by the
applicationof 'Full EP’ braking.

(i) As regards the rake of CM-15 although it had not derailed, damage to the left side of its shells
was s0 extensive that it was generally considered unsafe to conduct braking trial with it, as some loose parts
of its shattered inside fittings could be anticipated to fall down on the run ard conceivably foul that flange-way
of the speeding wheels 1o cause another havoc. However, the most careful visual examination of its urder-
gear by Shri M.C. Sinha, Dy CRS (Mechanical) as well as by Railway Officials did not reveal anything
unusual, excepting for the known situation of 2 ineffective cylinders already pointed outin para 8(b).

(j) Annexure I(b) providesthe braking distancecalculations for both the trains.

13, Features Relevant to the Infrastructure at RV J (as per available evidence)
(a) The Joint Observations recordedt of the Control Panel at 17.20 hours on 244-81 by the 2 under
noted officials were as belowand Annexure I(b) may be referred to for site particulars :
Shri K.T. Iszac, CSI(S); and
Shri R. Venugopalan, Transportation Inspector{Hq).

# The brake blocks/shoss were found still gripping the wheels treads on the train, even though a couple of hours had
ciapsed since the application of brakas.

t Although the tims entered against this record showed that as much as an hour had elapsed since the accident, its
potes taf! ed wholly w th ~vidence separately tendeied zbout observations independently mcde by other officials who
reachsd the RVJ PI Cabin very soon after 1he accident,
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(?) Signals No. RVJ—1 and RVJ—S5 were both ‘ON' *(which merely demonstrated thatthese Signals
were not defective, i.e. they were not “stuck™ for some reason on the ‘OFF’ aspect, nor were they perma*
nently displaying the ‘Off* aspectdueto any fault);

(i) The ‘Calling-On" indication did not appear at Signal No. RVI—5 (which showed that this parti-
cular facility had not been used at that time);

: (i) }'C 201T displayed white light (proving that the rqute had been set for CM-15, which had already
cleared it); L

oM (i;) TCs 202T, 207T and 208T displayed red light (consistent with occupation of track by the stranded
-15): )

.~ (v} On_Mahim Chord, TC 205T was clear (i.e. no illumination and which proved that the routc was
not cleared for B—90 for, otherwise, there should have been a white strip light here);

(vi) On Mahim Chord, TC 206T was illuminated red {consistent with occupation of track by the
tranded B-50); .

(vii) Points Nos. 101, 102, 104, 107 and 108 were 2ll set in their normal position {as evidenced by the lo-
cation of the lit patch lights) and locked/set properly (as evidenced by the shining white dots), which further
proved firstly that the route could not have been and was not, ipso facto, set for B-90 at the time of the
accident and, secondly, that nonc of the said points sustained any damage as a result of this accident, be-
cause the patch lights would have otherwisc been flashing with no ni dication appearing in the dot light; and

(viif) The Cancellaticn Registers were checked to find that there was no discrepancy betwecn the varicus
Counter readings** and the cerresponding entriest. .

(b) The doors to the Relay Room (basement of the RVJI Panel Room) were locked and sealed in the
presence of the following at about 17.00 hours on 24-4-81 by Shri K.B. Gadge, ASM —

Shri V.P. Thamaya, Assistant Staiton Master (ASM);

Shri R. Venugopalan, Transportation Inspector (HQ); and

Shri D.C.Ghosh, Signal Inspector/II1.

(¢) Records show that the Crank Handle was removed fromits case at 20.25 hours on 24-4-81 for
organising restoration operations and 1eplaced at 04.20 hours « n 25-4-81. With the Crank Handle having
thus been used for setting points locally, it can be safely surmised that the Panel was lefl untouched after
the accident and until the *joint observations’ were conducted of the Relay Room at 05.00 kours on 25-4-81 in

the presence of Bombay Division’s Divi:ional Safety Officer and DSTE(S). In other words, the relays
continued to remain in their last-operated-porsitions. at the time of the accident.

(d) The Joint Observations/Tests at the RV] Room by the undernoted officials yielded the following
information : :

Shri K.T, Isaac, CSI(S) Byculla;
Shri L.C. Teckchandani, Sr. Loco Inspector (EMU); and
Shri R. Venugopalan. Transportation Inspector (HQ).

(f) When the seal was broken and the Relay Room entered. Route Sections 102A and 104A, which
relate to the passage cf a Down Local on the Kurla Chord, wete found “set and locked™; and

¢ This was also confirmed by besides other witness, th» Motormen of Lecels (B.87Dn and B.92 Up on the Down
Kurla Chord and Up Mahim Chord respectively) which immediately followed the colliding Lecals,

»* None of the Registers hid lodged any emergency measurc for that day, excepting for the " UYN" which cancellation
was resorted to during the “current shift” as well as the preced ng shift that ended at 12.00 hours.

t Contrary to "established” Practice at RVJ, where by entries of Counter readings are mede only 2t the exd of any shilt!
duty of the Cabin Assistant Station Moster (CASM), the entry for 'UYN' h:d already been recorded by the CASM
and countersigned as required by the SI/TIL prior to the time of the Joint QObservations, even theugh the “current’
shift would in fact end obly at 18.00 hours,
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(i) Repeated comprehensive functional tests on the structural integrity of the RI showed that every-
thing was as it should be and further that route canceliation via the EUUYN took 120 seconds in either case
(after Signal No. RVJ—1) was put back to danger with its approach track shorted and also after Signal
No. RVJ—5 was similarly normalised). ‘

V. SUMMARY OF EVIDENCE
14. Evidence of Shri H.G. Vayda, a passenger on B-90

(a) He was a habitual commuter by rail fiom Bandra to Reay Road in the afternoons. On 24-4-81, as
B-90 speed faster than usual after it left King’s Circle, it occurred to him that the train had probably gone out
of control. The accident occurred immediately and, when he jumped off the 2nd ccach in which he was
travelling, he found that it had tilted precariously to the right.

() He did not realise the havoc already wrecked on CM—15 by the accident. as that scene was screened
from him by the intervening B-90 itself. So, he walked ahead to find the Mctorman standing in the closed
doorway of the Driving Cab in a dazed condition. Guided by the scmewhat incoherent Motorman, he
managed to push the door open and help the Motorman down to the ground.

15. Evidence of Shri _Krishna Kumar, Motorman of B-90

(a) He was on the very last leg of his “Detail” fer the day, when he found RVJ—S5 (the Starter at KCE-
already at “Yellow,” as he atrived at KCE. He got one beat from the Guard., to which he responded by
giving 2 beats indicating that the Signal was *OFF’ and then started as soon as he received 2 beats from the
Guard. When he started, the Starter was still showing ‘Yellow.” He picked up a speed of 35 Km/h, which was
controlled down to 15 Km/h because of the speed restriction ahead. A's he appreached the Junction, he could
see the other train coming, but found nothing unusual in this situation as the other could be going to Ban-
dra. :

L]
* () When he realised that the other train did not take the Mahim Chord, he immediately applied emer-
gency brakes and also released the DMH (Dead Man’s Handle). Before the impact could occur, he was also
able to sound his “born™ twice and he recalled that, before suffering a blackout, he moved to the right to
save himself from the glass splinters flying in the Cab. Later, he was helped down to the ground by an
outsider. : :

(¢) During the subsequent questioning, he revealed that he was working on Motorman's *‘Detail”
since 1978, prior to which he was a Goods Train Driver. He did receive the prescribed 5—month training in
Kurla Car Shed before being put on EMU working. This was also the first round trip of his for the day
on that particular rake, in controlling which an experienced Mctorman like himself had no particular dificulty
even though its brake-power was, like on most other Locals not 100% effective. '

(d) According to him, the Automatsc Signal No. M 1106 [See Annexure I(5)] was showing its ‘Green'
aspect when he approached KCE, but he had no recoHection of having sighted the ““Guard’s Repeater”
provided on KCE Up Platform. He clarified that he had no difficulty in sighting Signal RVJ-5 and also
confirmed that no one was working on the track. He claimed that the speedometer on this journey was not in
workint order; hence, he could only give his best estimates of the speeds attained. When confronted with its
gist, he repudiated the contents of the Joint Observation [para 12(¢)] of the Controls in the Cab.

-16. Evidence of Shri H.S. Saini, Guard of B-90 Up

(2) His Local was keeping to time right from its departure from Bandra at 16. 12 hours. After stoppage
at King’s Circle Station, he gave one beat to the Motorman in order to ascertain the indication of the Starter
No. RVJI—5; to this, the latter responded with 2 beats, which meant that the Signal was ‘OFF’; he himzeif
then gave 2 beats for starting the train. A couple of minutes later, he felt a big jerk that dropped the pressure in
his gauge to zerc and the train halted. He looked out to discover that a cellision had taken place and as he
was chased by furious pacsengers before he could render any assistance, he took shelter in RVJ Cabin,

(b) During the ensuing examination, he provided the following clarifications :—

(i) The train left King’s Circle station at 16.18 hours, after halting there for 30 seconds, which duration

was later on amended to more than a minute, as he recoliected that some passengers, who were running
alongside the track were able to catch the train;

(if) The cab doors having been kept shut, he had peeped out of the window, but a number of passengers
holding on to the stanchion in the nearest doorway obscured his view of the “Platform Repeater”™;

(iif) A convention had developed over the years that the Motorman would, while stopping at a scheduled
halt, give a single ‘beat’ only if the Starter Signal ahead were showing ‘RED’; in such a casc, the Motorman
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would give 2 beats as soon as the Signal was taken ‘OFF’. On the other hand, if the Signal ahead has already
‘OFF' whenthe train came to a halt, the Motorman would ot give any beat, and there was no question of the
Guard acknowledging the same; in such a case, the train would start the moment the Guard gave two beats;

(iv) On that fateful day, it was only be cause the Platform Repeater happened to be unsighted that he
gave the single beat for the sole purpose of cnquiring about the aspect of the Signal ahead; .

(v) After the accident, the atmosphere became dust-laden on the left side and his first thoughts were that a
fire may have erupted; so, he got down on the right side to find that the first 2 coaches of his train were leaning
rather precariously. In the haste, he fergot to switch on the “Blinker lights.”

17 Evidence of Shri L.S.Wawa, Motorman of CM-15 .

(2) He was on his first trip for that day, having signed ou at 15.42 hours after availing 22 hours .
- clear rest and subsequently left Bombay VT at 15.57 hours on that *Local™. Afier leaving Vadala Road
Station on a *““Green Statter”, he proceeded c.utiously, however, because of cxcessive trespass and un-
authorised tncroachments rendering the visibility of Sign:l No. RVI-1 rather difficult. Upon sighting
RYVJ-1 at ‘Green’, he agplied traction once again. Moments later, he felt a severe jerk and immediately
applied the emergency brakes. He looked back as the train stopped, to discover that an accident had taken
place and then proceeded to advise RVJ Cubin accordingly.

{b) In responce to questions he replied that he was un awire of the other train until he was passing
the Diamond Crossing and that his application of brakes and the collision had both occurred simul-
taneovsly. As the other track was unaff:cted, he did not switch the ““Blinker Lights on in his cab.

18 Evidence of Shri K.U.Nemade, Guard of CM-15

According to him, his train was maintaining right time throughout and the collision occurred at 16.16
hours. The train had started on a ““Green Started” from Vadala Road station and he felt 2 or 3 severe
jerks before the train halted. After applying the hand-break, he protected his train from the rear. Here-
soned that he did not switch the **blinker lights” on possibly bec:zuse there was no *power™.

19 Evidence of Shri P.K.Thomas, Cabin Assistant Station Master (CASM)-at RVJ:—

(a) He was the CASM on duty at the time of the accident. He had set the route for CM-15
which appeared on his Panel at 16.17 hours (running about 3 minutes late) and taken Signal No. RVJ-1
‘OFF’. At 16.18 hours, B-90 appeared on his Punel, As CM-15 was running past the Cabin at 16.19
hours, he suddenly noticed on his Panel TCs 205T & 206T. going down, and he rushed to thz window of
his Cabin to look out, he could see B-90 which was not signulled®, collide with CM-15. There was no
damage to any turn-out as a result of this accident as could be inferred from the absence of any “flashing”

indication on his Padel. .

(b) During the cross cxemination he stated that he had been working at RYJ for the past 1 year
prior to the accident. Upless Information was teccived from the ‘Control’ regarding any train can-
cellations, or late running, etc;, the normal practice was to clcar a Local, as and when it appears on t}.u:
Control Panel, strictly in gccordance with the precedence of Lacals as rqf lected in the printed “Train
Register Book'" for the day. In other words, the established sequence of train movements would not be
upset, unless under specific instructions from the ‘Controller’ or if a train was late by over 5 minutes
which, if the *“ordering” were not modified to suit, could conceivably set up cham-rcaqnon_s of }ate
running. In the subject instance, as CM-15 was due to pass RVJ at 16.19 (hours its right time
' passage was at 16.16 hours,) with B:90 to passby yet a minute later on at 16.20 hours, he had acted

correctly in signalling the passage of CM-15.

ing his shift, which commenced at 12.00 hours, there wis no occesion to use the Calling

" On g‘go%"é’ﬁﬁ button or the Emergency Route Release (EUUYN) button. However, at the beginning
of the shift, the SI was actuating the Emergency Sectional Route Release (UYN) button provided under the

Control Panel in order to continue his testing of the setting of the relatively scarcely used sub-routes to and

from Bombay Port Trust. He confirmed that no signal staff had attendcd_to the COGGN button or its

counter durigg his shift detect ¢t tion of 205T by B-90 immediately as it
stioned as to why he was unable to detect the occupation o y B-2V Immediately as 1
occuf‘?gd?il.l:- after it has passed Signal No. RVJ-5 at ‘Danger’) and then put back RVJ-to ‘Danger’ in order
to stop CM-15, he replied that the normal tendency for a CASM would be to concentrate on the safe
sitae fthe train signalled until the section is cleared so that further movements could be planned. He felt

?l?:ts?lgee\gas probably looking at CM-15 arriving from his left and not locking at the Control Panel at that

awanshi, the Assistanr Pointsman on duty at RVJY was in the Cabin at that time and he

* Shri Babasaheb Kisan Sur ¢ stanr_Poi) .
worborsalt’;a?lzllm Sigoal No. RVJ-g had been displaying ‘Red’ on the Panc] when CM-15 was signalled,
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critical juncture. Although, in further defence, healso alluded to the 5 telephones provided in the Cabin,
he conceded that he could not truthfully say whether his attention was actually diverted by any “call™ at that
crucial time,

{¢} He then clarified that putting back the “manual’™” Signal No. RVJ-5 to ‘Danger’ once it had already
been taken ‘OFF” for a train, wasa very veryrare occurrence and, before any such action was taken, the
St ation Master at KCE was invariably advised under exchange of Privaie Numbers to personally caution
the Driver or Motorman of the affected train about the change in the Signal aspect.

(f) He further asserted that the use of “UYN" was never resorted to for the purpose of cancellation of a
set route, which was always effected by utilising the “EUUYN™, even if this entailed a delay of not less than
90 seconds. As the use of UYN required the presence of a “Signalling official””, he submitted that route
cancellation via the ‘UYN’ implied collusion between CASM and S & T personnel of a most improbable
nature,

(g) There was no power failure just prior to the accident, nor were any S & T staff with him in the Panel
Room. To the best of his knowledge, there was also no one in the basement Relay Room; he had been told
earlier by the SI that the S & T staff were going away to attend to a lifting barrier at Level Crossing No. 6.
Located between Sewri and Vadala during that afternoon.

20. Evidence of Shri T. M. Verghese, Cabin Assistant Station Master, RVJ

{2) On 24-4-81 his duty ended at12.00 hours and during his shift no trouble was experienced except when
Signal No. RVJ-1 had gone back to Danger’ because of ‘bobbing’ of track circuit No. 207-T atabout 11.48
hours, which necessitated recourse to the **Calling on” Signal, whereby Local No. CH-21 suffered 1 minute’s
detention. -

(b) As the SI had been doing some testing of his own, utilising the Emergency Section Route Release
(UYN) button several times for that purpose, he spoke®* to the SI about the “sticking’” COGGN counter;
he had not entered this in the “Signal Failure Register” maintained in the Cabin. Nor was the “bobbing” of
TC 207 T even recorded in the Signal Failme Register, as this problem did not persist; such “bobbing™ being
a fairly frequent occurrence, a record was made of it only if the fault continued.

21. Evidence of Shri A.S. Phanse, Electrical Signal Maintainer, RVJ.

(2) Although in charge of the *“Cable Gang”, he was performing the duties of Rest Giver ESM from
08.00 to 17.00 hours on 24-4-81 at RV]. Under the instructions of his SI, he was working on the tracks in
the vicinity of RVJ up to 11.15 hours, engaged on the tasks of drilling holes in rail-ends for providing track-
lead connections in the portion covered by TC 202 T and of the replacement of track-lead junction-box
covers in the stretch covered by TCs 206 T & 207 T.

(b} During the post-lunch session, he was directed to proceed to Sewri Level Crossing Gate No. 6 to
attend to the lifting barrier. Accordingly, he left with his gangat 14.00 hours, accompanied also by his SI
under whose directions belubricated the ‘Down’-side barrier and did other work as necessary, The SI**
left the Level Crossing site at about]5.30 hours whereas, upon completion of all tasks entrusted to him,
his gang and himself reached Vadala Road Station at about 17.00 hours, where he learnt about this accident.

{c) As the keys for theRelay Room were throughout in his possession, he was certain that there could
not have been any one in the. R_elay Room at the time of the accident. There was, of course, one key lodged
in the Panel Room at RVJ Cabin, but he was not aware if this was used for effecting an entry by anylbody.

22, Evidence of Sbri D.C. Ghosh, Signal Inspector, Grade ITI, Byculla.

) (2) He has becq in charge of the Harbour Branch since February 1979, On 24-4-81 he commenced
inspection of his section at 08-30 hours at Sewri proceeding northwards to reach RVJ at about 11.00 hours,
at which time he inspected the work ofthe Cable Gang. In the afternoon, he went along with this Gang to
attend to Sewri Level Crossing Gate No. 6 and, while he was just in rear of Signal No. RVJ-1 on his return
by walk towards RVJ, he witnessed the accident. He then rushed to the Cabin to notedown what all was
displayed by the Control Panel. The Relay Room underneath was then got sealed.

* When confornted with *h» SP's denial in this respact [ Sce pera 22 (d) infra], be confirmed that he did ak to tht
$1 about ths mal-funcrioning COGGN counter. ) ] onfirmed {hat Ae spe

e Shri Gopal Malhari Jamkhandi the Gateman on duty Gate No. 6, confirmed that SI { Shri Ghosh), ESM (Shrl
Phanse ). and others arrived at abour 14.45 bours and that wherc as he SI walked towards Yadalo Road at 15.45 hours, the
rest left for Sewri Station. . .
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(b) It was only in response to a specific query that he referred to his use on that day of the Emergency
Sectional Route Release (UYN) button 11 times around noon time, His explanation was that, as train.
movements to and from the Bombay Port Trust Railway were relatively scarce, experience had revealed
some problems*with reference to the setting/release of routes involved in such movements. Almost each
move involved 2-sub-routes, and, as the UYN had to be used separately for each sub-route, the counter
would indeed move so many times during any comprehensive testing manouvre,

{c) He clarified that the CASM is not necessarily kept apprised of any work going on in the Relay
Room underneath, provided that such work related only to activities which may fall under “good house-
keeping” and which could not accordingly interfere in the least with **safe working per se””. However, if any
work was to be done that affected the performance of the relays, a “*dis-connection memo™ was invariably
served on the CASM to alert him about the nature and location of such work, En any case, major. mainte-
nance works were always programmed for and executed during night blocks.

{d) He denied having received any complaint verbally or otherwise from the RVJ CASM regarding
mal-functioning of the COGGN counter. However, when confronted with the evidence of the CASM in
question, he argued that, although he might have been spoken to,the conversation might not have registered
on his mind at a time when he was particularly very busy with the testing on band; else, he wouid have
attended to the erring counter immedijately, as was normally the practice.

23. Evldence of Shri K.T, Isaac, C5I(S)

(a) Considering the size of the PI installation at RVJ, there was no need to deploy whole-time S & T
staff here but, whenever the ESM left the Cabin, he would advise in advance the CASM of his movements
so as to enable the establishment of contact with himself.

{b) He confirmed having personally repaired the ‘COGGN' counter on 15-5-81, as a further complaint
had been reported of its mal-functioning®*. He conceded that, the design of all counters being almost identi-
cal it was quite possible that the ‘EUUYN’ counter may also have got “stuck’ (instead of advancing by a
digit as it should, cach time that the corresponding button was opzrated), but emphasised that there was
no evidence on record to support such a supposition. :

(c) Asregards the conflicting evidence tendered by B-90's Motorman and the RVJ CASM as to the as-
pect of Signal No. RVJ]-5 just before B-90 left KCE, he argued that all the subsequent observations and tests
vindicated the CASM’s stand and, had the Motorman’s version been true, then this change should, not have
occurred “automatically” i.e. without any repair-work etc. He also submitted that the *“UY N’ was never used
for cancelling a Route set for a train, unless and until it had been prior established that the ‘EUUYN'
was tried unsuccessfully for that purpose; such was not the case at RVJ,(nor was there any evidence indeed
show that a need arose for an attempt as such route cancellation.

24. Evidence of Shri A. K. Ghosh, DSTE(S)

(a) The flank protection provided at RVJ, which accorded well with the standard practice obtaining
on the Indian Railways, was achieved during the route initiation stage itself. A similar circumsrance occurr-
ed at several locations on the Railway’s suburban system when a train diverted from a Fast to Slow Line
{or, viceversa) crosses the path meant for an opposite train, with the *Diamond Crossing” protected by
only one Signal at ‘Danger’. The only safeguard was to instal the AWS (Automatic Warning and Stop
System) in the Driver's cabs,

{(b) Quericd about the possibility of Signal No. RVJ-5 getting stuck on its “OFF” aspect (i.e. its failure

- to normatlise upon the passage of the preceding Up train on the Mahim Chord), he clarified that, in such an

cvent, the route set would remain uncancelled and the circuitry was such that all further moves (excepting

for Down Locals to Mahim Chord) could not be signalled. Likewise, he discounted the possibility of anyone

tampering with the inner coloured lenses in the Signal unit, particularly as nothing unusual was observed
after the accident with the aspect of this Signal. : -

() Asregards ‘bridging the circuitry”, it was an extremely complex issue asit involved a *false feed™
to the *OFF’ aspect simultaneous with the disconnection of available feed to the ‘Red’ aspect, etc, but all
this was really pointless, he submitted, when Signal No. RVJ-5 was equipped with the ‘Calling-on * facility.

* Ideally, both the Relay and th= Panel Rooms shyuld be air-conditioned in orderto be -dust-proof. However, 'such
was not the case at RJV and dust-deposits on the relatively unused relays could prove problemalic.

#¢ The mechnical pawl was not getting engaged with the rachst due to inadequate spring tension which was suitably
adjusted by the CSI, _ .

83-M/P(DYTOSMAIT&CA—2
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25, Evidence of Shri L.C. Teckchandani, Sr. Loco Inspector (EMU)

{a) He said that the static testsfmeasurements recorded of B-90's 7 undamaged cars at Bandra and the
subsequent “‘road test” revealed nothing abnormal with the brake power. '

(b) He clarificd that no Motorman would pay any heed to the "Repeaters’, nor would he give “two
beats™ to the Guard unless the Signal ahead was ‘“OFF’. However, some-times the Signal ahead may be too
close to the place of his stoppage that the Motorman’s view of the Signal may be osbtructed by the sun-shade/
canopy/hood provided to shield the wind-screen. In such a case, the Motorman may start a train, purely as a
reflex* action’in response to the Guard's ‘2 beats’, which could happen particularly if his attention was
concentrated on commuters trespassing across the track in number rightin front of him. Were the Sig-
nal some distance ahead, say 100 m, then an errant Driver could not fail to become aware of the ‘Red’ Signal
head to pull bis train up to 2n immediate halt.

(c) He also felt that, because of the peculiar layout and the | in 91 falling grade towards the diamond
crossing, the “flank protection™ should extend upto all the conflicting Signals.

25. Other Relevant Points brooght out

(a) Shir .5.V. Raman, Station Master at KCE (who was on duty from 07.15 hours to 15.45 hours on
24-4-81) stated that on none of the occasions that he came out of his office on to the Down platform did he
sce any S & T stafl working at the Up platform; nor did any S & T staff report to him (as they usually
do) that they were going to attend to Signal No. RVJ-5 or Repeater No. 5-PG.

{b) Shri M.P. Thamaya, Station Master at Vadala Road {(who was also on duty from 07.15 hours to,
15.45 hours on 24-4-81) stated that he boarded the ill-fated CM-15 at Vadala Road. When he rushed**
to the RVJ Cabin, he found the Relay Room locked with no S & T personnel near-by. Afterwards, he saw
S1 (Shri Ghosh) coming to the Cabin from Vadala Road direction. . .

(c) Shri R. Venugopalan, Transportation Inspctor, stated that the whole purpose of recenciling the
observed Counter Readings with those recorded in the various registers was vitiated if there was any
doubt that a Counter would not advance by one step each time that its button was operated, Earlier in his
service life, he-was himselfa CASM at RVJ and he felt that, because of several reasons (including the activities
of miscreants) leading to frequent failure/bobbing of TCs in RVJ region, one could not deduce with certaipity
thata train had actually passed Signal No. RVJ-5 at ‘Danger’ merely because TC 205T had bobbed to red

on the Panel.
VI. TESTS AND OBSERVATIONS

27. Inspection of Accident Site on 25-4-81

(a) Repeated tests made in the RVJ Cabin in the company of the Additional General Manager (Opera-
tions) and the Sr. DSTE (to see if, once a Signal had been taken ‘OFF", any conflicting move could also
be signalled) revealed no short-comings whatsoever with the structural integrity of the PI as provided.
It became evident that no route could be initiated unless it was established *“a priori'” clear of occupation/
infringements and, for this purpose. TCs over points and crossings extended upto at least the fouling marks
to prove flank protection.

(by However, a deficiency readily became apparent in that there was no “*‘Route Control Chart” for
the PI (equivalent to the ““Locking Chart” or “Selection Table™ for the orthodox mechanical interiocking .
system). Hence, with regard to the essential requirements to be met before a Signal could be taken “OFF”
there was just no way for anybody to discover if any modifications were locally introduced in the original
ircuitry. This rather serious situation noted at RVJ js not an exception on this Railway, because it so
happens not to be a practice here to prepare such charts for RI installations, At my request, an effort is
being made to develop a “Route Control Chart” from the circuitry diagrams existing at RVJ,

* Similar efidence was tendered by Motorman Shri Joseph A. Fara, who added that a recent development was the
frequency with which outsiders induiged in enquiries or alterations with Motorman thus not only distracring their attentin
but also unsettling their minds. Shri D. J. Khambatta (retired Assistant Electrical Engineer) emphasiscd that the nature of
the Motorman's duties was highly fatiguging, with a2 large number of starts/stop and Signals to be sighted.which factor
tended to reduce him 1o 2 mechenicz]l Robot by the shift. .

®¢ Shp Babasahed Kisan Suryawanshi, the Assistant Paintsman on duty ar that time in RVJ Cabin corroborated tha!
Shri Thamzya was the first to reach the Cabiu, followed first by CM-15's and then B-90's crews, at which stage 'TI Sh.
R. Venugopalan bad ajso arrived. R
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(c) The RVJ Cabin is located to the West of all tracks and 164 m to the South of the Fouling Mark
between the Down Kurla Chord and the Up Mahim Chord. The CASM has thus a very limited, narrow
and oblique view of the Mahim Chord {rom the “front” {or, East) window of the Panel Room, which is
further partially obstructed by the foliage of a tree. ) : '

(d) Signal No. RVI-5 was examined, lest at the critical time of 16.18 hours the fall of any sun-light-
directly on the *Yellow' aspect and its angle of incidence may lead to an'impression that that aspsct was’
actually lit when it was factually not, but such was not the case at all. Anyhow, such “phantom” indicaston
must be coupled with the simultancous failure of the lamp/bulb inside the ‘Red’ aspect, because the fall
of sun-light did certainly not make it appear *Yellow’ '

(¢) There was no record of any clectrical failure at about 16.18 hours on 24-4-81, which could have
the effect of no Signal exhibiting any aspect and which in the case of B-90's Motorman, could have misled
him-to conclude, if and when the ‘Red’ aspect got extinguished, that the *Yellow' aspect *above it must
“ipso facto” have appeared. The follow-up to my inspection of the various registers maintained at RV¥
and KCE, with particular reference to S&T items, including the last 2 recorded failures of Signal No. RVI]-5;
is separately given as Annexure Il{a).

28. Field Testing at RY.J by the Dy. CRS (S&T), Calcotta

(a) Comprehensive field testing of the PI installation was carried out on 26-4-81 and the next day
by Shri J. Bhattacharjee at RVJ in the presence of the DSTE(S) with regard to the effectiveness of the
approach-locking time-release by "EUUYN’ of a set route, the effectiveness of “back-locking™, the veri- .
fication of actual aspects of Signals and track lay-outs with those obs:rved on the coantrol. pauel, etc.,
when it found follows:— .

(i) The Control Panel was accurately representing all the field particularsfaspects;

(ii) The route cancellation via the ‘EUUYN' button took 105 seconds, which compared' favourably
with the minimum of 90. seconds interval that was prescribed in Para V(b) of the Station Wor-'
king Ordersfor RVJ; . _

(i) *Back-locking’ was {ully effective (in other words, once the track ahead of the Signal was “shun-
ted”, whereas the Signal got normalised instantaneously, even the repeated use of the
*‘EUUYN’ to release or-.cancel the route proved futile);

(iv) Once a route initiation proved a certain ‘lic’. of the points, none of these points could be indivi- -
dually “reversed” even by recourse to the ‘EWN’ button and ‘there was also no question of
initiating any other “*conflicting’ route(s}; - T -

{v) 'Similarly, once a Signal was taken, "OFF", the shunting of any TC included in the concerned
route section(s) immediately caused that Singal to re-assume its ‘ON’ aspect, as expected; and

(vi) As para 504(d) of the Signal Engineering Manual provides for staggering of polarit)? of adjacent .
TCs, this aspect was verified** by appropriate tests. L

(b) Some important obscrvations made, as a result of the detailed inspection carried out by him, were
asunder :— . X

(i) The Crank Handle was not interlocked with the Panel; '
(if) The Relay Room on the ground floor of the Cabin was not locked in the manner prescribed by the
Railway Board; : . ‘

(iii) In view of the restrictive speed limit of 15 km/h imposed while traversing RVJ, the ‘Green’
aspect of the Automatic Signal M 1106 in rear of Manual Signal No. RVJ-5 could, with more
- logic bereplaced by a ‘Double Yellow® aspect; and ' . ;

(iv) Cross protection of ‘cut-section” TCs shall be provided assoon as possible (if not already done)
in terms of para 506 of Signal Engineering Manual. - T

v

»1f not directly visible because of the hoed over the Cab's wind screen. ; . ,

**The staggered polarity of adjacent TC's No. M 1106 AT, 205 T and 20 Ton the Up Mahim Chord was verified by me
through the examination of the p:rformance of the concerned relay provided in the apparatus Case of Location H 1022,
sityated close to Signal Nq RVI-5. .
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39, Braking Trials with the undamaged rake of B-90 on 27-4-81

As alrcady explained in para 12(i), braking trials with the damaged rake of CM-135 were ruled out
Hence, further to the tests conducted vide para 12 (h), fresh braking trials were conducted with the un-
damaged rake of B-90 by attaching 2 extra coaches in the front to make up the full complement of a 9-car
formation, a report on which is given in para 2 of Annexure H(a). One feature noticed regarding the func-
tionjpa of the speedometer was that its needle/pointer moved sluggishly, or jerkily in the lower speed-ranges;
because of the inertia effect intrinsic to the mechanism, such a performance is in fact generally ture of most
speedometers.

30. Trial on B-90 of 28-4-81

{a) In order to reconstruct the likely events of 24-4-81, the normal run of B-9) was monitored on
28-4.81 ex: Bandra to Vadala Road in the company of Shri M.C. Sinha (Deputy CRS, Mech’), Shri R.K.
Jain, Divisional Railway Manager and other Senior Railway Officers, when the following was noted :

_ Unit No. 136-417-155
Leading Driving Trailer Coach No. 76138
Speedometer-—Not fitted {i.c. deficient)
Motorman—Shri T.J. Barnabas.

{b) On theapproach to KCE, the Automatic Signal No. M 1106 was "‘GREEN", The ‘GREEN’ aspect
of the platform Repeater No. 5-PG was not particularly discernible against the generally greenish back
ground provided by the platform rear wall sheeting. The ‘“Yellow® aspect of signal No. RVI-5 was clearly
visible after entering the platform, but its view with respect to a standing Motorman was obstructed by the
sun/rainshade provided over the wind-screen of the cab, unless the Motorman peeped out through the
side-window in the door on his left, or bent to the right to peer obliquely to sight the same, or else
bent forward, were he already in a sitting posture. The stoppage at KCE was timed at 40 seconds and it
was once again verified that the after-noon sun-light did not “play any tricks™ on the Signal unit.

(c) On its way past KCE, the Local attained a maximum speed of the order of hardly 25-30 Km/h,
with the Moterman, doubtless influenced by my presence, accelerating for only 15 seconds or so before
cutting out the traction and gently applying thereafter the EP brake by about 15° in order to be certain that
this Local would enter RVJ at no more than 15 Km/h of speed.

{d) With the Motorman located at the left side in the Cab, the visibility of the lines ahead was restric-
ted because of the 24° right-bad curve. In general, while negotiating this curve, the visibility* ahead on
the Up track was 150 m and 100 m on the adjacent Down Mahim Chord (to the right).

_ {e) The turn-out No. 104 could be distinctly and unmistakably made out when the cab was 5 meters
in rear of ES 10/11, on which mast the speed-limit Board of 15 km/h**was affixed. The Motorman was
then asked to release both his hands (the Cab must have covered some 25 meters after passing the mast of
ES 10/11 when he complied with this request) and the train came to halt at a distance of 30 metres still in
rear of the Fouling Mark. The speed Limit Board was provided at a distance of (499.4—414.3)=85.I m
in rear of the Fouling Mark, whence the actual braking distance may be deduced as 30.1 m.

31 Visibﬂigy Trial on M-51 of 28-4-81
(a_) This test was carried out in the presence of the aforesaid officials ex: Vadala Road, when the
following particulars were noted :
Unit—103-11-127,
Leading Driving Trailer Coach No. 7613].
Speedometer—not working.
Motorman—Shri M.M. Ansari.

[

*This was substantially the observation also of Shri §. Bhattacharjee, Dy.
independent visibility test earlier on 27-4-81 by B-58 Up. ' achariec, Dy. CRS (S4T), Caleutta who conducted an

#+ This was 2110 the observation of Shri J. Bhattacharjee, Dy. i istbili
351 Do on e previons Gy riec, Dy. CRS (S&T), who conducted an independent visibility test
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(b} The visibility of Signal No. RVJ-1, which was barely 200 m, could be improved by shifting it
closer to the track (it is at present set back 4.27 m from the centre-line of the Down line}, Once this Signal/
was passed, the visibility improved substantially because of the comparative openness of the space beyond
thetracks on either side and no encroachments,

" {c) Whereas the southern end of the Mahim Chord could be easily distinguished from ES 10/3, its
visibility was unmistakably exccllent from ES 10/4, where the Speed Limit Board of 15 km/h* was affixed
in the Down direction. Reckoned from the Fouling Mark beyond (ibid), these 2 structures are located
respectively at a distance of 226.9 m and 147.7 m, as can be gauged from Annexure I (b).

32. Isolation of run-through lines '

(a) Had the Kurla Chord been physically isolated from the Mahim Chord by the provision of trap
points, this accident would have been averted. The full implication of this issue is discussed in para 2 of
Annexure II (c).

(b) Constructional features and train-consist of EMU trains are such that train-partings are virtually
ruled out, which explains the absence of any safeguards on the Harbour Branch by way of ‘slip sidings’
to trap any parted cars rolling back from causing a collision, although severe grades do exist on approaches
to high-level or “‘elevated™ Stations like KCE. :

(c) However. as mentioned in para 10 (c), the situation at KCE is that goods trains ex: BPT do
move to Western Railway via RVJ and, as parting of loads on goods trains is certainly not an unknown
feature, it would be essential to provide a trap point on the Down Mahimr Chord just ahead of RVJ to
protect this junction from being fouled by any parted load off & goods train rolling back down the | in 91
gradient. Such a protection has indeed been existing for decades on Mahim-side of KCE to safeguard the
Woestern Railway from a similar contingency of a parted load (off a BPT-bound goods train) rolling back
down the gradient on the Western Railway side.

33. Glank Protection—

(a) During my subsequent testing of the PI at RV, the following features came to light :

(i) Occupation/shunting of TCs 205 and /or 206 had no effect on Signal No. RVJ-1; ie, if this Signai
were already taken ‘OFF’, it would not go back to *ON' upon shorting these TCs, although this
condition could certainly imply that a train was on its way to RVJ on a collision path; and

(i) With the route set for an Up Local from KCE and Signal No. RVJ-5 taken *OFF’, Points No.
104 and 109 were free (i.e. they could be set in either direction)—which was a hazard
prone situation, because if they were set for the ‘straight” and cither an Up or Down Local
ran past respectively Signal No. RVI-S or Sigral No. RVJ-1 at Danger,

(b) These observed features did not, however, contravene in any way the conceptual logic of inter- -
tocking as evidenced by the circuit diagram. Thus, the process of route initiation did not attract any safe-
guards beyond the minimum requirements mentioned in para 27(a) supra. .

(c) The latest thinking on the British Railways, as reflected at pages 52-3 of the 1980 Edition of Q.5.
NOCK’'s *Railway Signalling—A treatise on the recent practice of British Railways”, stipulates that the
following conditions must be met, inter alia, before clearing a Signal : ‘ :

(i) TCs forming flank protection against overruns past the Entrance Signals of conflicting routes
must be clear; .

(ii) Points which trap conflicting movements or overruns or otherwisc give flank protection to the
route must be set, locked and detected in the correct position; and

(iiiy The Entrance Signals of directly opposing routes must be proved to be at ‘Red’.

(d) The effect of such flank protection on the safety of movements at RVJ is discussed at some length
in para 3 of Annexure II (c) which demonstrates that the protection referred to in sub-para (¢} (i) above
would prove an effective safe-guard against an accident, unless the Motorman of a D_own Kurla-bound
Local ignores the restoration of Signal No. RVJ-1 to ‘Danger’ (caused by .the pver-§hopt|ng of an Up Local
past Signal No, RVJ-5 at ‘Danger’). A firm deterrent to such an eventuality like this lies, of course, in the .
Automatic Warning and Stop (AWS) System,

34. Automatic Warning and Stop (AWS) System—

(a) Installation of such sophisticated control systems which are designed to bring the train to halt
unaided by human agency in the event of the failure of that very human element in the face of an unsafe

" » This 15K m/h nsrmansnt speed restriction finds surprisingly no mention in Appendix V of Bombay Division's Working
time Tahle for the Suburban Section that has been in force ever since 15-10-1979, olthough the fact that such restrictions
on account of track-layout ought also to be included in the Working timo table is borne out by its page 72, which showed
a similar 15 Km/h speed limit betwscn ES 15/1 and ES 1574 for the Down Road at Xurla Station due {pa lin 12 Tyrne:
out leding to Platform No. 1
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situation has been consistently highlighted by successive Railway Accidents Enquiry (Inquiry) Committees.
For instance, vide its Recommendation 85, the Kunzru Committee advocated Automatic Train Control
(ATC) on some Suburban Sections as well as selected Trunk Routes, whereas vide its Recommendation
148 (i), the Wanchoo Committee emphasised that the provision of ATC was a matter in which there should
be little diversity of opinion and that, even in the face of financial constraints, its phasing out must be done
with a sence of urgency. The latest (Sikri) Committee also dezlt with this issue comprehensively in no less
than 7 Recommendations (153 to 159 inclusive). :

(b) The AWS is a sancti oned project on the Suburban system of both the Central and Western Railways
Yet, curiously enough, while work on AWS is in progress on the Western Railway, a similar contract
for the Central Railway has been rejected by the Railway Board. Fromthe Railway Boards® published
views on Para 117 of the Sikri Committee Report (Volume 1), it appears that ‘extension of AWS to
other sections would be considered only upon a performance appraisal, after their completion, of the 2
;uoch b;;rojccts on hand, namely, the Delbi-Howrah route and Western Railway’s Suburban Scction in

mbay,

35. Erosion of Motorman's Confidence in the Signalling Branch

(a) Besides the evidence tendered at this Inquiry by individual Motorman and a Retired Assistant
Electrical Engineer (Operations), written communication was also received from the Central Railway
Motorman’s Association about the growing disenchantment and restiveness felt by them about the so-
calied short-cum-methods employed by officials of the Signalling Branch. The main reason
for this state of affairs was that, whereas several instances of“Fail Unsafe” occurrences
were - reported, nothing abnormal was apparently discovered by the Signalling Branch, when
they investigated those ““failures™.

{b) There is a wide-spread, conviction amongst Motormen that Signalling Staff resort to bridging
of relays (which act also goes by other terms such as “giving false or direct feed to Signals)” for the purpose
of clearing Signals (when the Cabins are unable to do so fora variety of reasons ringing from, inter alia,
miscreant activity to working on track by Permanent Way gangs) with the sole aim of avoiding detention
to traffic. ’ :

{c) It became apparent during the Inquiry that the Central Railway not only does not take positive
steps to disabuse the Motormen of their apprehension in this regard but does not also seem to be perturbed
by the resultant drop in morale. In this context, it would be quite pertinent to note here that a similar
situation does not obtain on the Suburban Section of Western Railway, where complaints from Motormen
not only receive very prompt attention but also the feed-buck given to the complainant has invariably the
salutary effect of reassurirg the Motormen as a key group of rail personnel. It is in recognition of the
crucial importance of this issue that the Western Railway have also established a special position of ‘Signalling
Controller’ at Bombay Central with the sole object of keeping a close and effective watch over signalling
defects, of organising the speediest possible remedial action and further follow-up action via the Safety
Cowl;slzlcllorsr as necessary. Alas, no such position exists at Central Railway’s Victoria Terminus with com-
parable duties.

36. The stresses and strains that Motormen on doty are subjected to

. (a) Compared to a locomotive Driver, 2 Motorman’s degree of concentration on his look-out duties
is of higher order simply because he is all by himself in the Cab to pick out the aspects of the Signals ahead.
That such mental acuity can be highly fatiguirg has to be recognised and accepted. (Indeed, scarcely ever
has ;)1 Suburban accident occurred in India when there was someone else in the Cab besides the Motor-
man).

{b) In the by-gone days, the 1/2 minute halt at a Station did give a breathing spell and afforded some
respite to the Motorman, albeit of very limited duration without doubt, within which his fatigue would
~vauish in part. During the present times, however, Motormen are almost incessantly accosted by inquisitive
and occasionally irate passengers on the Central Railway, where latc-running has unfortunately beén pre-
valent because of having to operate with several over-aged and virtually unmatntainable stock. Thus, even
this 1/2 minute of halt at Station acts a stress-inducer also. -

_(c) The rampant evil of trespass in front of trains, whether standing or on the move, imposes further
strain on Motormen for, quite apart from anything else, the consequence of running over trespassers can
prove tragic to the person of the unwary Motorman. Thus, the hitherto virtually peaceful run between
Stations has become an unending vigil or alertness to sound horn almost continuously, because trespassers
scldom scem to pay any heed to one or two blasts on the hooter. '

(d) Even when changing from one end to the other of the same EMU at the end of one Local’s run
or, all the more so, when shifiing from onc EMU to another, frequently requiring the use of the foot
over-bridge), the Motorman has often to exert hard in pushing through a mass of iumanjty. With jate



21

arrival almost incvitable, the time available to reach the Driving Cab of the next Local on his “Detail”
is invariably cut short, forcing him to rush through and face on several occasions irate passengers who are
all too anxious to berate the hapless Motorman for any late start: However, the extant policy of not
acknowledging late-running unless the Local is delayed by over 4 minutes implies that the records do not
always reflect many such cases, which nevertheless do impose further strain on the Motorman in the stated
manner. Particularly when heavy accent is placed on punctuality statistics, it is only 1o be expected that the
factual situation should be quite different from what has been recorded with regard to late-running.

(¢) Besides the known fcature of relatively closely spaced Signdls (the pace at which they are sighted
can be truly exhausting and wearisome), the observations made in the preceding sub-paras would make it
abundantly clcar that duc entirely to changes in “‘cxternalities” or environmental factors, the Motor-
man is, once he gets on to a Local, now-a-days under constant, continuous and relentless pressure through-
out his duty-hours, which is so highly fatigue-some that he deserves to be classified as “intensive” as per
HOER (Hours of Employment Rules) and in terms of the definition contained in Section 71(A) {d) of Chap-
ter VI (A) of the Indian Railways Act (reproduced below) ;

““The employment of a railway servant is said to be ‘intensive’ when it has been declared to be so by the

prescribed authority on the ground that it is of & strenuous nature involving continued concentration or

hard manual labour with littlc or no period of relaxation™.

(f) Lest there be matcerial increase as well in a' Motorman's workload through the years, the Railway
was queried about it, in response to which the following information was provided under its letter No. T-
102/P/2/81-82 of 31-3-81 :—

() In contrast 1o an average of 5.41 trains worked by a Motorman in 1962 (649 trains off 120
“Details'"), only 3.95 trains were worked on an average in 1981 (862 trains off 218 *‘Details");

and

(ii) Currently, the minimum and maximum rostered duty on any day was 3h.23' and 8h.38’ res-
pectively, with no Motorman required to work for over 7h.45" a day on an average.

{(g) Let us now consider the kilometers covered by Motorman through. the years 1960—80 in quinque-
npial stages as below 1 —

Total No.  Total No. of Averiage No. Average
Year ‘ of Trains  Kilometres “Details" of trains  daily
' per day covered in or Motormen  per Detail distance
_ T aday : ' (Km)
1960 . . . . . 692 20,062 112 6.2 17
5. . L. 682 19,150 141 4.8 . 136
1970 . . . . . 703 19,732 155 4.5 127
5 . . . . . 789 24 877 191 4.1 130
1980 . . . . . 864 27,955 218 4.0 o128

. From this tabulation, it docs appear that the statistic cited by the Railway vjde sub-para (f) above is not
apt, for a truer picture of Motorman’s workload emerges from the average distance travelled by a motor
man in a day. This latter statistic, which remained sensibly steady for the past decade, demonstrate that
the “quantity’” of his work-load, as distinct from the “quality”, had not actually aggravated.

(h) On the day prior to the accident (i.c., on 23-4-81), Shri Krishna Kumar.earned 201 km. within
7h.57' of duty which ended at 16.32 hours, As his “Detail” started at 09.24 hours on the day of the acci-
dent, heis deemed to have had adequate rest and, prior to the subject co!hs‘lon, l_u:"had actually covered
191 Km. of the scheduled 201 Km, as he was on the very last “leg” of his “Detail” for that day.

VII. DISCUSSION '
37. As to the time of the Accident and the Speeds of the colliding Locals

(a) Based on the fo)lowing post-accident material evidence available ay the site, it has been possible
to deduce the likely speeds of the 2 colliding locals as shown in Annexure [ (b), ,

(i) Results of braking tests as mentioned in Anncxure 1 (a);
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(i) Numberof ineffective cylinders, vide para 8 (b);
(iii) The gradientsand curvature of track, vide Annexure I (b}); and
@)~ |
Location of that point where an Up Local from KCE would collide with a Down Kurla-
bound Local;
+ Disposition of CM-15 at the instant of suffering the collision, as evidenced by the damage
dontracted ; and
* Disposition of the 2 EMUsafter the collision.

() From 2 consideration of the distances covered by the 2 Locals after their respective last ‘stoppages,
their progress on the ‘collision-path’ has been closely analysed in Annexure III (b), leading to the following
conclusions : .

the collision took place at 16.19 hours;
the speed of CM-15 at that instant was 70Km/h;and
the speed of B-60 at that instant was 40 Km/h.

38. Asto whether Signal No. RVJ-5 could have been taken ‘OFF for B-%0

(2) According to B-50’s Motorman [paras 15(a) and (d)] Signal No. RV)-5 was “Yellow™ and the

ing Automatic Signal M-1106 was “Green” as he arrived into KCE. Yet, CM-15's Motorman

left fpara 17(2)] from Vadzla Road Station on a “Green'* Starter” Referring now to para 3(a) of

Annexure TI(b), the aspects of Signals as allegedly observed must have occurred at 1.5]° and 1.49" before

the zccident respectively for B-90's Motorman and CM-15"s Motorman. These 2 observatiens are non-

concomitant in that if one were true the other cannot also be true. To wit, the Down “Starter” from

Vadala Road cangot assume a “Green” aspect unless Signal No. RVJ-1 had already been taken ‘OFF

for CM-15 and repeated testing of the PI installation [paras 13(d) (i), 27(a) and 28(a) (iv)] did establish the
impossibility of simulianeously taking ‘OFF of conflicting Signals.

(b) Since the said 2 observations of the aspects of Vadala Road *“Starter’ and Signal No. RVJ-5 occurred
practically simultaneously, the use of the Emergency Cancellation Device, ‘EUUYN’ is also ruled out in
this instance, entailing as it did [para 28(a) (ii)] a time lapse of 105 seconds.

(c) The only other alternative to be probed is whether the Emergency Sectional Route Release Device
“UYN’ could have been actuated, because this acts instantaneously. Consistent with all available material
evidence, the hypothetical sequence of events could then be as below, despite what the CASM stated in

para 1(f) : .
(D) B-90 appears on the ‘Panel’ at RVJ first at about 3’ prior to 16.19, or at 16.16 hours, vid
3ﬂ(afl)) )c!f Annexure III (b} . Validity of this supposition is established in para 3 (b) of ide Pﬁ;g
(i) RVI Czbin ASM reacts immediately by taking OFF Signal No. RVJ-5, and
o ok upthe. - Groent acpest of Automasic Signal Mo, MU106: - consequently B-50

(iii) CM-15 thereafter appears on the ‘Panel’ at about 2§ pri '
S oI (o ¥ prior to 16.19, orat 16.16}' hours,

(iv) Either realising himself that he must give preference to CM-15 [pa.ra: 19(b)] or und i
instructions from the Control of that effect, the RVJ . nder specific
situation to allow CM-15 to go ahead first ; Cabin ASM proceeds to “rectify” the

() As established in sub-paras (a) and (b) above, CM-15 cannot be “signalled”” when Signal N
‘RVJ-S is l’tsc!f taken “OFF’ nor, having regard to the known time-element, by recoulrggato tl?e..'
EUUYN’ with its in-built time-release. Hence, the ‘UYN’ is used®, with the help of Si@
1o effect instantaneous cancellation of the route previously set for B-90, so that CM-15 is

signalled ;

e sFrompias. (B) (ii) of I1 (a). it may be noted that the UYN was factually used 4 times during the very shift in which

@ As per the “Note’ under para 21. the SI started walking from Gate No. 6 towards Vadala 15.4 i
Gate is located 21 Xm. 7/18-19 {or zbout 7.34Km.) vide para 10ch). whereas RVJ is afkm.amﬁzz%?gf KLnfiuiehlo ?ar)s: T'Tlll;:
g,kummcc fz(}n; gla;‘eﬂ:xo; c6 r;oe'g;icl yqalqlblr:l; ﬁ'!a%\l% Wh'cllxli 1151 of the oi-;i‘er of 2.38 km. can be covered, walking at the comfort-

. i ur, v mean i
bl pace ot e C s that the SI could have reached the Cabin by 16.15 bours,
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{vi) CM-15 arrives Vadala Road at 16.17 hours and leaves on a “proper Starter” at 16.17} hours
and

(vit) B-90 arrives KCE at 16.17} hours and, having alteady earler picked up the ‘Green’ aspect of
Automatic Signal No. M-1106, concludes straightaway that Signal No. RVI-5 must, ipso facto,
be ‘OFF". Failing to notice® that it is in fact at ‘Danger’, he departs ficm KCE at 16.18 hours
to cause the collision,

(d) Since nobody may be expected to incriminate bimself, whilst there has been no evidence at all in
support of what has been elaborated in sub-para (c) above, the following other factors argue against the
said hypothesis :

(i) No S&T staff would ever resort to the “UYN’ [para 23 (c)] merely to assist the CASM and, that,
too, in a situation when the approach track behind that Signal which had been previously taken
‘Off' was already lit;

(i) Whereas restoring Signal No. RVJ-5 to ‘Danger’ in the face of an approaching train was prohibi-
ted by Bombay Division’s Operating Circular No. 135— the provisions of which were, as men-
tioned in para 1 of Annexure I (a), found to be complied with—such was not the case in the
subject accident ;

(iii) And, had Signal No. RVJ-5 truly been normalised in defiance of the said Circular, any CASM
of ordinary prudence must be expected to be very alertly on the look-out for any possible over-
shooting of this Signal by B-90, with the result that firstly, he ought to have become quickly
aware of TC 205 T ‘dropping’ and szcondly; he should have taken steps to immediately put
back Signal No. RVJ-1 to Dangert ; but, such was not also the case in the subject accident.

{e) Having no grounds whatsoever to postulate any collusion berween the concerned staff {the CASM
and ST} and as sub-paras (a}, {b) and (d) above are contra-indicative of this possibility, I accordingly conclude
that Signal No. RVJ-5 could not have been taken “‘Off* for B-90. ‘ 2

39. As to whether Signal No. RV J-5 could have been seen in its “Off” aspect by B-90's Motorman for any other
Teason .

(a) If credence is to bs placed on the Motorman's version [para 15 ()], then this Signal could have
assumed its ‘Off" aspec! only due to an unsafe failurcin the Signalling System or due to a deliberate short-
cut and unsafe method employed by S&T staff or dus to miscreant activity.

(b) With the satisfactory cable insulation [para 4 (b} of Annexure II (a)Land further with the most
comprehensive series of tests [paras 13(d) (ii), 27 (a) and 28 (a)] demonstrating the structural integrity of the
installed PI, there can be no doubt whatsoever that the Signalling System was performing as desired,

(c) As regards interference by outsiders, the possibility of anyone tinkering with the Signal Unit of
this Signal is ruled out, as explained in para 2 (¢} of Annexure 1I (a). Similarly, para 3 (d) of the same
Anncxure ruled out miscreant activity at the Apparatus Case at Location H-1022. Broadly speaking, behind
any such anti-social behaviour there has to be an underlying motive which most commonly, happens to be
theft; in the subject accident, however, nothing was reported stolen and, inasmuch as nothing was also
found afniss with the functioning of either this Signal or the entire system, miscreant activity can be ruled
out, I

(d) When, for any reason, a Signal@ does not come ‘OFF’ and provided that it has becn established
(albeit of ten heuristically) that the conditions for clearing the Signal have been satisfied, it is quite true
(even if the Railway Administration may not concede this situation officially) that short-cut methods like
bridging of relays [para 35 (b)] have had to be resorted to, with the sole object of minimising detention
to traffic. Coming to the specific case under Inquiry, a point would arise whether there was any parti-
cular fault on the day of the accident which might have necessitated recourse to any short-cut method and,
in this context, it would be pertinent to ncte that, due to the bobbing of TC 207T, CH-21 [para 20(a}] was
detained at Signal No. RVI-1 until the giving of ‘Calling-on’ Signal. According to evidence [para 20 (b)],
this problem with TC 207T did not persist, which was the reason stated for not entering this fault in the
Signal Failure Register. However, it might well have been -that the problem did persist, tequiring the

* Vide parn 30 (b} the hood on a1 least soms of the Driving Cebs of EMUs cén screen the Signel Unit of this Signal
form the Moatorman after an Up Local has halted 2t KCE.

*Tho romiting situstion would be similar to what might bo achieved by tho so-called *Flank Protcotion™ reforred
to in pors 3 (a) of Annexure 11 (o). wheroin it was shown thet CM-14 could than bo eusily brought.to o hait well
short of the diamond orosaing without uny poasibility of colliding with B-90, .

@ Without a * Calling=Only facility.’
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use of the ‘UYN' [para 5 (b} (ii) "of Annexure II ()] to release the sub-routes; but, as even then the con-
cerned Signals affected by TC 207 T could not be taken ‘OFF, the SI might have resorted to bridging the
relevant contacts and providing a “false feed” to Signals No. RVJ-1 and RVJ-5, and thus clearly cteating
an umsafe situation, as conflicting movements could occur simultaneously on purpoitedly “proper™ Sig-
nals,

{&) A careful oonsidefation of all available evidence would, however, show that 3 factors do go against
any supposition regarding short-cut methods .

(i) With regard tc a persistent fault in TC 207T, which is an essential ingredient to the hypothesis
made in sub-para (d) above, the fact that nothing adverse was discovered during the joint tests*
[para 13 (d) (ii)] would serve to prove that nothing was probably wrong with this TC at the
ume of the accident.

(i) With pamcular reference to Signal No. RVI-5, 1t 1s neteworthy that it has got a ‘Calling On'
: facility which virtually 1ules out the need to resort to any shert-cuts for taking off the Mam

Signal; and : .
(iii) From the traffic point of view also, no situation developed, immediately prior to this accident
which could act as a motive to jusufy any unsafe procedure. .

(f) All things considered, therefore, I am of the opinion that this Signal could not have been actually
perceived in its “OFF’ aspect by B-90’s Motorman. .-

40. As to the situation at RVJ at the time of .the accident

(2) The dispcsition of Points has been mentioned in para 13 (a) (vii). That Points No. 104 were in the
‘normal’ position (which was also borne out by the path taken by CM-15) is not, i view of para 33 (a) (ii),
in itself sufficient proof that the route was not set for B-90. Yet, the fact that Points No. 107 were in the
‘normal’ positiont is proof enough that route was not initiated for B-90.

(b) The situation at the time of the accident may thus be summed up as befow :

(i) Track Layout at RVJ did not accord with the route for B-90 but agreed with the route having
been set for CM-13; and .

(ii) CM-15 was signalled, whereas Signal No. RVJ-5 for B-9C was oot taken ‘OFF".

1. As to the Role of B-90’s Motorman

(a) Om the basis of what has already been established in the foregoing in respect of the speed-profile
of B-90 after it passed Signal No. RVJ-5, at ‘Danger’ no reliance can be placed on the Motorman's evi-
dence. . '

- (b) My own personal inspection of the accident site on 25-4-81 [para 27 (d)] and subsequent trial by
the same Local (i.e. B-90) on 28-4-81 [concluding part of para 30 (b)} established that there was just no way
that the Motormail could have mistaken the ‘Red’ aspect for “Yellow’ at about the time that B-90 arrived at
KCE on 24-4-81. 2

{c) The assessment of the likely speeds attained by B-90 ex; K.CE vide Annexure I (b) and the validated
reconstruction of its movements vide Annexure II (b) clearly show that the Motorman had arrived at the
collision point at a speed very much in excess of 15 Km/h which was the governing speed. That the train
was probably out of control was also corroborated [para 14 (a)] by an independent witness. The basic
premise here is that the 15 Km/h speed restriction is by and large being truly observed by Motcrman, eo
much so that a satisfactory rationalisation hag to be sought to explain a gross infraction.

(d) Due cognizance must be accorded to the above feature while postulating any possible explanations
as to why the Motorman did not heed the KCE Starter which was at ‘Danger’. Thus, any argument
that he was handicapped from sighting the KCE Starter No. RVJ-5 by the constraints—comprising a
combination of the proximity of the said Starter and the obstruction formed by the sun-shade (or, hood)

¢ Certzinly no ont would bave failed to observe them, if any S&T personnel bad been working on TC 207T or any-
where in tbev_lt:im;y of 1he accident site (which was buzzing with hectiz activity right umil the time of restoration of
suburban services.

Vide para 28 (a) (iv). it was established that the lic of 2ny Points could not be altered, once a rovte was set. Hence,
Points No. 107 could no longer be operated after the accident because of the occupation [paras 13 {a) (iv) & (vi) of the .
zffected TCs. L
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over the wind-screen of the Driving Cab [Annexure I (b) and paras 25 (b) & 30 (b)]—would not bear much
-scrutiny for two reasons : firstly, it is a Motorman's cardinal responsibility to observe Signals and go by
‘their aspects and, secondly, the said handicap could have in no way influenced him to overspecd as he

.(€) Indeed, no matter how-so-ever hie might have been lulled into believing that the Signal was ‘OFF’
when it was actually ‘ON’ (whether or not such a misunderstanding could have been either triggered off
by the exchange of *beats’ with his Guard, or otherwise cccasioned by a lapse of concentration on his part,
or the possible outcome of a sub-conscious retention in his memory of the ‘Yellow® aspect of the Guard’s
Repeater No. RVJ-5 PG), theie was no reason to overspeed because this Local was on time.

(/) The only explanation that fits with passing the Signal at ‘Danger’ and subsequent loss of control
over the train-speed would be that, finally succumbing to the extremely strenuous as well as monotonously
repetitive nature of his duties [note under para 25 and paras 36(a) to (e)], the Motorman had been so over-
come by sheer fatigue that he was no longer fit to operatc an EMU, whether or not he had actually drop-
ped off to sleep.  As the Motorman had adequate rest [para 36(h)] prior to starting his *Detail’ on 24-4-81,
‘with.the collision having occurred on his very last trip for that day, and further in the absence of any evi-
dence of something unusually tiring or wearisome having adversely affected him cn 2ny trip on his *Detail’
or that day, the root cause for the Motorman’s severe fatigue (that had most probably incapacitated him
from about the stage that he halted at KCE) can be ascribed only to the very nature of his duties, which
Aare mentally exhausting. Surely, unless he was overcome by a compulsive death-wish be could not have
‘been deliberately planning waaton destruction, because any such act would be actually tantamount to a

suicidal attempt..

(2) The fact that the Joint Obszrvation of the Driving Cab revealed that the Master Controller [para
12(c)(iv)] was not in the ‘off* position® and that the Brake Controller [para 12{c)(v)] showed practicaily.
too little application to be any effective lends further support to the conclusion that the Motorman had not
. taken the proper step s to brake his train (with a view to controlling its speed within the imposed limit),
-which was simply because he was unfit, with respect to his mental acuity, to have been in charge of an EMU
at the time of the colliston.

(k) Given these circumstantes, that a collision was unavoidable has been brought out in para 4(d)
of Annexure 1I(h). Nevertheless, this observation does in no way absolve the Motorman of the gravity
of his offence cf continuing to man the EMU while he was in all probability far too tired to do so with
safety. Even if GR 98(c) provides no guidance in this respect as to what ought be done when a Motorman
becomes or feels incapacitated, it surely is a matter of ordinary prudence and commonsence for him to
have desisted from operatingan EMU any further and sent a suitable message to the Suburban Loco Power
Controller. ' )

{f) It is true that Shri Krishna Kumar, the offending Motorman, was orginally recruited as Assistant
Driver, who then got promoted successively as Shunter ‘A’, Driver ‘C’ and Driver ‘B’ before becoming a
‘Motorman. In other words, he is not one of those Motorman directly recruited from the Railway Service
Commission. However, on the basis of available evidence, I do not consider that this particular factor had
any beariag on the cause for this accident. - :

42. As tothe Role of B-90’s Guard.

(@) As mentioned in para 2.4 of Annexure III, the provisions of the Railway’s SR 115-1(8) (ii) about
starting of Suburban trains, as duly amended in 1970, absolve the Guard from any and all responsibility
to sce that the correct Signal had been taken ‘OFF'. Accordingly., despite the existence of Guard’s
Repeaters at several stations on the Suburban section, ever since 1970 the Guard of a Local is not
duty-bauad ty.obssrve its aspact.  In aay cas:, B-9)'s Guardiz.pasad [para 16(0)(i#)] that he was unable

to sight'the Guard's Repeater No. RYJ-5PG provided on the Up platform at KCE.

(b) With regard to the overspeeding of B-90 relative to the speed limit of 15 Km/h, it is inconceivable
“that the Guard could have been unaware of the same. Accordingly and particularly in view of the Joint
. Observation made of the Guard's Cab [para 12(4)(i)] the Guard is deemed to have not complied with the
provisions of GR 121 (which required him to ensure that the train was proceeding in a safe and proper man-
ner) as amplified by the Directorate of Safety, Railways Board, at page 118 of the “Handbook for Guards”, -
the relevant extract of which is reproduced below :— :

*“(vi) Train running at excessive speed—Speed of the train is to be within the peimissible limits and
permanent and temporary restrictions on speed on certain parts of the run are to be observed”. .

*In Chapter' HI on  “Jessop Stock” of Central Railway' “EMU Qperating Manual”, Seciion TII at page 119 on
“Stopping” commences o3 follows :
“Bolore applying the brake, the Master Controlier handle must be at the OFF position™,
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43. As to the role of CM-15's crew

(@) The preponderence of evidence shows that CM-15 was travelling on proper signals exc : Vadala
Road. According to the Motorman's evidence [para 17(b)], his application of brakes and the actual im-
pact had occuwired simultaneously. Based on the reconstruction of the progress of the 2 Locals on their
collision path, this accident was assessed from the view point of CM-15's Motorman in para 5 of Annexure
1I(5), whence it would be seen that, by the time that he could have become aware of B-90, it was far too
late for him to be able to stop CM-15 short of the crucial diamond crossing. Although the implication is
that a collision of probably different type (involving certain damage to his Driving Cab and himself as well)
would nevertheless have taken place*, no blame can be attached to CM-15's Motorman.

(b) Even though CM-15's Guard was not primarily involved in this accident, as may be seen from para
12(f}(#), he, too, took prompt action to control his Local, once he felt the jerk.

44. As to the role of the CASM on duty at RVJ

(@) The Joint Observation of the ‘Panel’ [para 13(a)] having wholly corroborated the evidence [paras
19(a) & (¢)] of the CASM on duty at RVJ, he is deemed to have acted correctly and properly in signal-
ling CM-15 while détaining B-90 at KCE.

(b) However, there is no doubt that this accident could have been averted had be been concentrating
on his “Panel’ for, in that event, he could not have failed to perceive the de-cnergisation of TC 205T (and,
had he further been alert to the possibility that TC 205 T had ‘dropped’ because of track-occupation by
B-90, as opposed to the “allegedly ubigutous bobbing™} to restore Signal No. RVJ-1 back to ‘Danger’.
As explained 1n the note under para 38 (d) (iii), in such a case CM-15 would have had ample time to heed the
‘Red’ aspect of Signal No. RVJ-1 and stop quite short of any danger of collision.

(©) 1t is, therefore, a great pity that the CASM could not [para 19 (a)] detect in time the strip lights
[para 11 (¢)) glowing red beyond Signal No. RVI-5. But, he cannot in all fairness be held blame-worthy
on this account, because his attention could indeed have been directed elsewhere [para 19 {(d)] and also
becaunse he is not duty-bound to concentrate non-stop on his ‘Panel’. .

45. As to whether this accident conld have been averted

(a) Movements at RVJ are as it i3 inhibited by a speed restriction of 15 Km/h [note at page 28] for
trains going to (or, coming from) the Mahim Chord. That even this restrictive speed limit does not by
jtself constitute an inhibitor of collisions at this running junction as explained in paras 1 (c) and (d) of
Annexure I1 (c). Indsed, this speed limit, which was imposed on account of trains having to negotiate
turnouts, bears conceptually ro relation whatsoever to the notion of protecting a ruaning juaction. In
other words, any increase or decrease in this speed limit has no direct effect on safety at RVJ, excepting
for its indirect effect on the related braking distances.

+  (b) The PI at RVJ is characterised by the availability of oniy the minimum “flank protection” as
illustrated in para 33 (a). The desiderata in regard to flank protection having also been emphasised
{para 33(c)] in the British Radways practice, the effect of such flank protection on the safety of movements
at RVY has been examined in detail in para 3 of Annexure III (c), whence it can be concluded that such
flank protection is foolproof against overruns past conflicting Entrance Signals, excepting when a Down
Local also chooses to distegard the restoration of Signal No. RVI-1 consequent upon the overrunning
by an Up Local past Signal No. RVJ-5 at ‘Danger’. Whilst it is quite impossible to legislate for in-built
safety against such a fantastic improbability of 2 Locals simultaneously ignoring their respective Signals
at Danger, the principle of extending the flank protection up to the conflicting Entrance Signals would be
adequate to avert a collision at RVJ.

(6} The infrastructure at RVJ does not include physical isolation (by way of trap point, snag dead end,
etc.) of the Mahim Chord, which should be regarded as a Branch Line for all practical purposes. The impli-
cations of isolation are detailed in para 32(a) and para 2 of Annexure II(c), It is an accepted maxim that
special circumstances merit special considerations and, in this case, the terrain characteristics at RVJ (such
as 1in 91 steep gradient and a 2-1/2° moderately sharp curve) are peculiar features which, prima facie, justify
the incorporation of physical isolation of the Kurla Chord at this running junction from the Mahim Chord,
which would have averted an accident of this type.

(d) As regards B-90’s crew, it is self-evident that this accident would not have taken place had—
(i) the Motorman obeyed KCE Starter No. RVI-5 which was at ‘ON’; or :

(i) the Guard taken pains to observe and obey the aspect of the Guard's Repeater No. RVI-5PG
because Guards do nevertheless pay heed to the said Repeaters [later part of para 2.7 of Anne-
xure 111}, even thoughthey may no longerexpected todo so.

#i.e., had he applicd brakes even eazlier........... 40
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(¢) Lastely, no such accident would take place, had AWS been installed here, for such a system was
entirely free from the effects of humanerror, .

| 46. As to the need for further protective measures at RVYJ

{a) There is no question but that the Driver of a train has to obey the aspect displayed by a line-side
Signal and whilst it is certainly impossible to provide for protection against any serious errors on his part
in this respect which cannot be “accommodated” within the designed in-built safety-margins (such as, the
*Adequate Distance’ or “Block Overlap’and 'Signal Overlap’), the Railway Administration must nevertheless
be ever vigilant to pin-point the areas which become particularly hazardous on account of some particular
circumstances peculiar to these locations and then take special measures to provide at the sensitive spots so”
identified some suitably adequate safe-guards against the effects of human error, For, it would become tanta-
mount to ascribing divinity to a train Driver if all safety-consciousness stems from only the serendipity that
Driver will never commit the error of disobeying a Signal.

(b) The adequacy of the existing system to cope with any inadvertent starting of an Up Local ex : KCE
against a Starter at *Danger’ has becn discussed in Annexure II (¢ and having regard also to para 45 (b)
the proposed extension of “flank protection” becomes a matter of imperative necessity in.the interest of
observing abundant caution, :

(c) With regard to physical isolation of the Up Mahim Chord, however, shows terrain constraints
which would necessitate the positioning the trap-poiat or snage dead-end so close to the Kurla Chord that
any Up Locai spproaching at aspeed of about40 Km/h(as was most probably the case in the subject
accident) could very likely overshoot the physical isolation provided and go on to foul the Kurla Chord’s
Down Line to form a collision-risk. At speeds of the order of 40 Km/h, there would also most certainly
be considerable damage to the errant Up Local due to derailment past the trap point (or, snag dead end,
as the case may be), even if the dreaded collision were avoided. In other words, a careful consideration of
the effect of providing a physical isolation on the Up Mahim Chord would show that the real trade-off
would be a “*certain derailment and possible collision of milder consequence” in order to prevent the
*possibility of a more scrious collision”. Such, regrettably, is the case here because of spatial constraints
which exclude the introduction of a longer siding to catch that errant Local and keep it away from fouling
any other running line(s). :

(d) Contrariwise, it is essential to pretect the Kurla Chord [para 32(c)] from any “‘parted load” that
may run back down the I in 91 grade of the Dn Mahim Chord. Although the contingency visualised herzin
bears no relation to the subject accident, it is surely a matter of prudent commonsense to improve the safety
of railway installations as and when any short-fall comes to light, rather than await until an accident occurs
before remedying the situation.

47. As to the need for a proper re-assessment of a Motorman's Work-Load

(2) As elucidated in paras 41(f) & (g} and 45(d) (i) supra, this accident might well have been averted has
the Motorman's duties been not so fatiguing.” As explained at some length in para 36, whereas there has
been no increase in the quantum of the Motormen's workload as gauged from the index of the average daily
distance covered, the externalities have through the years certainly aggravated the situation to such an extent
that the Motorman has to display a highly strenuous level of concentration continuously, with not even
any brief spells of relaxation in between.

{b) A smilar observation was made by (he then ACRS who had conducted a Statutory Inquiry into the
rear-end collision between 2 Locals ncar Matunga Station on 14-11-79. Elaborating on the circumstances
that effectively imposed additional stresses and strains on Motormen, a recommendation was made in
para 9.1 of his Report that Motormen should be brought under the category of ‘intensive’, workers. Non
of the circumstances brought out therein were a secret, being public knowledge and known to everybody;
yet, under their Office Memorandum No. 79/Safety (A & R1)/28 of 26-6-80, the Railway Board, while seeing
no justification for reclassification of Motormen as ‘intensive’ under the HOER, cited also the Report of
the “*High Powered” *Committce on Running Allowances, 1980" as not having recommended any change of
classification of any category of running staff from ‘‘continuous™ to *'intensive™,

(c) As the facts of the matter are as elaborated in paras 36(a) to (¢}, it would be worthiwhile to ascertain
as to precisely what this “High Powered” Committee studied in the context of Motormen's job evaluation.
This issue has been dealt with in paras 1521 to 1526 (pp 161—163) of the said Report, a perusal of which
would .clearly show that the workload of Motormen as such was never examined but rather that of the
running staff manning certain ‘‘Superfast” rains subjected to a job analysis on 2 Zonal Railways. It would
accordingly be erroneous to draw any conclusions from this Report as to the current level of Motormen’s
actua! workload or the adverse effect of the work-surroundings as obtaining at present.
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(d) Briefly, the implication of reclassifying the Motormen from ‘continuous’ to ‘intensive’ category
would be on increase in this cadre of employees, because the total hours of work over a 2-weck period (from
‘sign-on’ to ‘sign-off” and inclusive of preparatory as well as complementary times) would reduce from 104 .
to 90, with a corresponding increase in the rest-period between successive spells of duty from 10 hours to 12
hours. Against the background that a Steward of Rajdhani Express is also classified as a ‘continuous’
worker, one cannot fail to realise that the Administration has been blind to the ‘tiring’ nature of duties as
currently being performed by Motormen.

(e) As any reduction in the working hours wili have a corresponding reduction in the mileage allowance
and consequently the pay-packet, it would be impractical to expect Motormen to come forward (either in-
dividualiy or collectively) to press for their reclassification into “intensive’ category. But it is surely for the
Administration to recognise the realities of the situation and organise a proper real-world job-analysis of
Motormen's duties for, had it not been that his duties were indeed so fatigning, Shri Krishna Kumar might
not have suffered any lapse in his concentration that eventnally led to this tragic accident.

48. As to the urgency for introducing AWS

{a) AWS is neither 2 new nor a revolutionery development ; in fact, a variety of AWS and similar sys-:
tems. have been in operation for decades with considerably success on foreign railways covering the whole
range of climatic conditions. Hence, there is truly no cause to soft-pedal its progressive introduction on the
Indian Railways on any plea of peculiar considerations.

(b) Admittedly, financial constraints are very real and can’t be simply wished away; nevertheless,:
each adversity like the subject accident under Inquiry does constitute an opportunity to press home the point
to all and sundry that more funds are required for investing in safety, because any sane person and/or
Administrator would rather wisely support any reasonable expenditure to ensure safer travel, rather than'
knowingly involve himself and others in a risky situation. Following this rationale, it would certainly appear
that any failure on the part of Railway Management to cite each such major accident to forcefully argue and
reiterate the demand for extra funds would imply a lost opportunity and indicates lack of deep concern for

(c) The manner in which the introduction of AWS on Central Railway’s Suburban System was frozen
apd the concerned tender cancelled undar Raitway Board’s letter No. 79/W3/5G/26-Part of 3-9-198! can
only lead to the surmise that “concern for safety” is not perhaps accorded high enough a priority by the
Apex body in the Ministry of Railways, in spite of the views [para 34(a)] emphasised by the successive
Railway Accidents Inquiry Committees.

(&) If reliance can be placed on Press Reports, a view has been ascribed to the Railway Board that
theft of line-side equipment acts as a main deterrent against faster introduction of AWS, A little' re~
flection would, however, show that, whereas the nuisance of theft seems to be all-pervasive, the said-
deterioration in law-and-order sitnation is obviously oot hampering the progress of inputs and invest-
ments in other key areas related to rail transport. Hence, it seems amazingly paradoxical that this parti-
cular “excuse” should now be cited as an argument against a safety-oriented project. Incidentally, it was
in recognition of this very menace of theft that the Sikri Committee exhorted as follows under Recom-
mendation 155() of Part Il of their Report :

“Pilfer-proof housings should be provided for all field equipment of AWS system and the circuit
should incorporate earlier warning to the driver if track cquipmenl: is stolen”. | Y i

* (¢) It being self-cvident that the subject accident could have undoubtedly been averted [para 45(c
bad AWS been installed, the urgency as well as the paramount importance of this work mnngz be ovgr?

49, Asto the fanctioning of the S & T Department

(a) As summed up in para 3%(b), nothing amiss was found with the Signalling System and the PI at
RVIJ. On the other hand, the Motorman had alleged a crisis of confidence [pgra 35(%)] )i’n the S & T Depart~
ment’s performance on the Railway’s Suburban sector,

(b) Since the conditions seem to be such that. “bridging of relays™ is ‘de facto’ inescapable [para 35
(b)), the Railway has really no option but to accept the inevitable and act as follows : d t?
- () 1dentify those relays, which shall never be bridged, no matter what the circumstance(s);

(i) Spell out the circumstance(s), under which bridging of certain other relays is admissible and the
level and mannerof authorisation thereto

(iii) Specify an upper limit for the duration within which the fault should be (located and) rectified’

and normal operation Signals restored, exceeding which a further authorisation would
become necessary atahigher level ; and s '
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@iv) Promulgate a system of record-keeping which would enable, through a periodic review, the pin-
pointing of critical areas requiring an in-depth investigation as also the type-wise classification of
problems, besides the identification of repetive faults for technical study, etc.

It is understood that an initiative has been taken by the S & T Depattment, which has subsequently got
logged downin the administrative inbroglio.

(¢) Comparisons are odious but, unfortunately, they can’t always be avoided. In this case, whilst the
Western Railway was able to create and operate the position of a Signal Controller [para 35(c)] at Bombay
Central, the Central Railway seems to have got stuck in this respect, even though the Committee of S & T
Directors (constituted under Railway Board's letter No. 78/W3/SG/M/4 of 14-6-78) specifically exhorted
the Central Railway under its Recommendation 17 to provide a “Fault Controller” similar to the practice
adopted by the Western Railway. This lapse might be due either to a lack of proper appreciation by the
Central Railway of the necessity for this post and its imense potential or else to its inability to convincingly
justify the same to the satisfaction of the sanctioning authority. The Central Railway would now do-well
to successfully emulate the Western Railway in this matter.

+ (d) With reference to Annexure 11 (a), the circumstances noted below do not also serve to inspire much
confidence in the S & T Department’s functioning on Bombay Division :
: (i)- Absence of locking of Singal Units [para 2 (c));
: (ii) Absence of locking of Apparatus Cases and Locations [para 3{d)};
' (iii) Non-compliance with the Station Working Orders of RVJ, in respect of the details to be made
available in the “UYN" Register [para 5(b)]; and
{iv) The increase with age in cable insulation values revealed in the Meggering Register [para 4 (b)];

(v) Non-compliance with Railway Board’s instructions relating to the security/custody of Relay
Rooms [para 7(b)). . .

(¢) That the Central Railway had evolved its own practice of not preparing “Route Control Charts’
while undertaking Panel Interlocking works [para 27(b)] seerns most odd and inexplicable, because there
must be some basis (as distinct from the numerous and complex circuit/wiring diagrams) for the annual
testing of the instalied interlocking by supervisory staff. - .

50, Astothe Recommendations reade to the Raflway during the course of this Inguiry

- (a} Where as the results of a series of extended personal discussions with Railway’s General Manager(s)

and HODs on the above presented in Annexure IV, 2 key arcas drawn therefrom (which have strong safety

connotations) remain to be explored further as below :

(b) What 1o do with the So-called Gaurd's Repeaters, which already exist— o
(i) Asstated in para 3(b) of Annexure 11T, standards for the “Starter !nd.icator“, which can be: meant

for reference by Guards only, have already been “‘OK’ed by the Railway Board. Hence, it would
be logical to conclude that the Railway Board have accepted in principle not only the need for
such a Starter Indicator but also the paramount importance safetywise for its observance by
Guards. What now remains is to sce to its enforcement, bec_:ause there should never be_ any
question of a compromise in dealing with any matter relating to safety of train opezrations. .

(ii) Ideally, therefore, the existing Repeaters should be modified (if possible)or replaced by the app-
roved types of Starter Indicators, making the most use of the existing cabling, wiring/circuiting.

(c) Protection of Double Running Junctions in quadruple-line Suburban Sector-—

(i) The case visualised* occurs frequently (whenever a cross-over provided between fast and slow
lines, crosses via a ‘diamond crossing’ a running line meant for traffic in the opposite direction)
and physical isolation is, of course, ruled out. ~Although this situation has nothing to do with
the subject accident, it is nevertheless safety-wise serious enough to merit a discussion here.

(ii) Even the projected flank protection only succeedsin trading off a more serious collision to a less
serious one, because “diversion"* of an ‘out-of-control’ train does not necessarily imply that the
line to which that train is being diverted is always unoccupied.

(iii) It accordingly becomes very essential to inject a new disgipline into Slgb'urban Train Control to
ensure that such diversions from ‘fast’ to ‘slow’ lines or vice versa are rigorously restricted down
to the barest minimum and in principle never resorted to excepting under emergencies or opera-
tional exigencies. . The need for enforcing such a discipline at the very initial stage of planning
train-paths becomes all the more imperative at a time when the Section is being operated at
anything over 75% of its rated line capacity: In other words, in the interest of safﬁty. all such
cross-overs shrould hereafter be construed to function as “‘emergency cross-overs which are
provided at way-side stations to permit TSL (Temporary Single Line) working under excep-
tional circumstances on Double Line Sections.

*{Para 24(a)).
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VIII. CONCLUSIONS
51. Canse

(2) Upon full consideration of the factual, material and circumstantial evidence at my disposal, I con-
clude that the Side-Collision of B-90 Up Local with another Local train on the run at Raoli Junction
on the Harbour Branch of 1500V DC Electrified Broad Gauge Double Line Suburban Section of Central
Railway’s Bombay Division at 16.19 hours of 24-4-1981 was the result primarily of B-90’s Motorman pass
ing the Colour Light Starting Singal No. RVJ-5 on King's Circle Up Platform at *Danger’. The fact that
B-90 arrived at RVJ at a speed much in excess of the permissible limit of 15 Km/h had also undoubtedly
contributed to the sericusness of the accident if not as well to the cause itself.

(b) As B-90’s errant Motorman was, in fact, on the very last trip for the day and thus short by just 10
Km or hardly some 21 minutes of completing his duty, it is quite possible that he was actually so overcome
by fatigue, a circumstance which prompted him to start from King’s Circle in an apparently automatic reflex
action to which Motormen are went to be conditioned in response to receiving a certain code of “beats”
from the Guard which signifies that it is QK for the ‘Local’ to start. That, at the time of causing this acci-
dent, he was in all probability in no fit state to be working an EMU is also demonstrated by a consideration
of the speed-profile of B-90.after it passed the Up Starter of King’s Circle at ‘ON" as well as of the position
in which the various controls in the Driving Cab were found subseguent to the accident.

(c) As normally associated with such Inquiries, several infractions—such as, or instance, those reflected
in para 49(d) , which had no bearing, either directly or indirectly, on the cause of this Accident—cameto
light and these have been separately referred to the Railway Administration for appropriate action.

52. Responsibility

(a) Even though his mental acuity may well have bezn weakened by fatigue at the crucial time, primary
responsibility for this accident devolves on Shri Krishna Kumar®, the Motorman of B-90 Up Local, for hav-
ing violated the provisions of GR 79 (which prohibit a Driver from passing, without the necessary written
authorisation, a Starter Signal at (‘ON’) and GR 891, i

{b) Through the non-observance of the provisions of GR 121 by his failure to ensure that the train was
proceeding inasafe and proper manner and not at excessive speed,B-90'sGuard (Shri H.S. Saini@)
contributed at least to the magnitude of this accident, if not also to its cause, .

53, Relief Measures

With regard to what has already been stated in paras 2(f) and 6, I am quite satisfied with the relief
measures {which came into effect almost within minutes off the occurrence of this accident mainly through
volunteer effort) as welt as the subsequent “‘medicare”.

-

IX. REMARKS AND RECOMMENDATIONS
54. Recommendations aimed atimproving safety at RVJ

(a) Extension of Flank Protection at RVJ [Annexure IV}—It was recommended to the Railway during
the course of this Inquiry that the flank protection at RVJ should provide for averruns past Entrance Sigaal
controlling conflicting routes, besides ensuring that such of the points which, by virtue of their location, are
able to trap conflicting movements, are set, locked and detected in the correct position. This recommenda-
ttll?en was mt:ce-pted by the Railway underitsletter No. T. 102. P. 2/81-82 of 14-5-82 and action is afoot to modify

circuitry.

*Shri Krishna Kumar. 41 years of age, joined railway service over 19 years ago as an Assistant Driver. He was
promoted s Shunter'A’ in  April. 1970 and Driver*C’ in July. 1972. He became a Motor-man in July, 1978 He
passed his last PME (Periodical Medical Examination} on 14-3-80. As on 24-4-81, his "Accident Index” was zero

@Shri H.IS. Saini. 49 ytars of age. joined railway service 31 years ago as a ‘Cabin Candidate’ He was promoted a s
Guard *C' (Lower Grade) in April, 1963 and as Grade C (Higher Grade)in June, 1977, He passed his last PME
on 17-5-80 and the last time (hat he attended a Refresher Course was on 16-8-1974. His increment was witkheld for
6 months in January 1975 for causing derailment of Wagon No. 22226 C during Shunting QOperatians.

1R 89 cautions 2 Driver to regulate and control the running of his train a i ithi i
e, ) g in as accurately as possible within the limits
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(b} Protection of RVJ against run-away vehicles [Annexure IV]—As the Mahim Chord is on a 1 in 91
gradient falling towards RVJ, it is essential to protect the Kurla Chord against being fouled by a run-
away load (of a parted down goods train on its way from the BPT to the Western Railway) by physically
isolating the Down (Mahim) Line'suitably. Under its Letter No. T. 102.P.2/81-82 of 14-5-82, the Railwayjhas
accepted the provisions of a sand-hump siding to isolate the Down (Mahim) Line just beyond RV

(¢) Visibility of Signal No. RVI-5 at KCE to be improved [Annexure IV]—The Division having intimated
under its letter No, BB.T/106/A/IC/1981-82 of 28-7-82 that re-siting this Signal entailed several problems,
the alternative of extending the Up platform at KCE towards Mahim end by about 20 metres and then, .
shifting the “9-car Marker” rearwards suitably is commended for the Railway's consideration, with a view
to affording improved visibility of this Signal to the Motorman of an Up Local that has halted at KCE
and also to provide a greater margin of distance from the said Marker, '

55. Measures to improve safety generally on the Suburban Section

(8) Reassessment of Motormen’s workload [para 47]—As, contrary to what seems to have been imblied
in Railway Board’s office Memorandum No. 79/Safety/(A & R)/1/29 dated 26-6-30, the High Powered
Committee did never really study the work-load of Motormen assuch and with sufficient evidence having
been adduced regarding the extremely fatiguing nature of Motormen’s duties, it is recommended that a
proper cxercise of ‘Job Evaluation® should now be undertaken in order to review the need fer reclassifying
Motormen from “continuous” to  “intensive” category. - -

(b) Expediting the introduction of AWS on Central Railways’ Suburban System [para 48]—Safety is
not entirely an abstract concept; on the contray, it can be meaningfully invested in. And, foreign railways
have long since opted for AWS and similar systems aimed at eliminating the danger arising from ‘human
failure’ on the part of Drivers. It being axiomatic that any system working to almost its full capasity virtually
Joses its capacity to absorb the outcome of failures, the introduction of AWS on the Central Railway’s Su-
burban System cannot brook any further delays. It is accordingly recommended that the Railway Board
should review its earlier decision to freeze this project particularly as there exists at present no safeguard
at all if a Motorman of a Local gets incapacitated in such a manuer that the DMH is nor released.

the visibility of Platform “Starters” on the Suburban Section [Annexure IVI—Apropos
(c]) Imgc,l?;teem]?e::gglmendatiog éadeji‘n this context, the Railway has advised under its letter No. T.
?32 I1;1115,"81-82 of 4-1-82 that, pursuant upon a joint survey, 2 Signals were directed to be shifted, the hood of
2 other Signals to be modified and one further Signal to be re-focussed. )
. ailed of the existing Guard's or Platform Repeaters [para 50(b)]—By their capacity
@ Adégﬁgfyt‘tjobfrglyn opers{tion, such i:lepeaters to do undoubtedly constitute an asset to the_Railway.
N ent:;:t tandard designs have been approved by the Railway Board for a “*Starter Indicator” which serves
Now ; ose, it is urgently essential that the Central Railway reverts to the “status quo ante 1970 with
the same ?ul,?s SR115—1(b) (i1), by making Guards responsible once again [to observe the aspect of ‘Starter
reference (o K b rever they have been provided and, elsewhere, the “Starter” Signal ahead
Indlca.torSf course, the Iatter is patently impracticable at any given location. Since this matter
“nlﬁ‘i-i'insow en diaioguc with the Union, it is recommended that a *policy directive’ should emanate from
€o

the Railway Board 50 as to easily facilitate its implementation by the Railway,

\ i ning functions in quadruple line territory [para 50{c)]—It being rather obvious
(¢) Safe ’g “g;"ﬁié'gﬁ zg:eragi? at near»sgturatign level of its line capacity, any switch-over from the
thH.t', on a Su ’ulrine is fraught with a collision—hazard in the face of movements from the oppiite direction
“fast’ 10 ay'slow ed in between, it becomes imperative that the Railway Administration must now review the
on the linc crtqscssh For, after all, neither can such lay-outs be protected by physical isolation nor is
trmn‘-paths a Iw:t.ion' (by diverting an errant train from the opposite direction that has overshota Stop
any ‘flank pro ¢ of such a ‘switch-over' in operation) entirely free from hazards. Under these circumstances,
Signal at the umtin strategy of decongesting the accident-prone ‘diamond crossing’ through deliberate .
the safer operd ﬁgic-strcams on the fast and slow lines and strictly restricting the use of the available cross-
segreg?;“;’l;l;f:ge,gencies is highly commended for the Railway’s serious consideration and adoption.
overs
56. Measures aimed at improving the level of confidence in the functioning of the S & T Department on the

Sobarban Sector _ ods wnd ied .
, trictedly regularise the recourse to short-cut methods under specifiec exceptional circum -
(@) Raﬁlwaji’s‘: ; f"m uch sg.’nse in escaping from facts and, since experience does reveal a not infrequent
s'azc“;y- Ti;rf:rder to minimise detention to treffic, to ‘bridge certain relays’ for the purpose of taking of
tengency, '

§7-M/P(D)TOSMOfT&ACA—3
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especially those Signals which are not provided with *‘Calling-On’ facility, the time has come to regularise
the 1estrictec use of such ‘ad hoc’ measuresby the issue of & suitable Joint Operating and S & T Circular
somrewhzt on the lines outlined in para 49(b} and with the prior concurrence of the Commission of Rail-
way Safety.

(b} Creation of the post of Signal Fauit Controller [ para 49(c)}—1t i$ essential that the Railway creates this
position at Bombay VT, as its inability to do so hither to— particularly in the face of a similar position hay-
ing been in operation for over a decade at Western Railway’s Bombay Central—does create an adverse
image. It is recommended that the Railway Board should issue a suitable directive in this regard, along
with any special dispensation that may be necessary for the creation of this post.

(¢) Display of Route Control Charts at Cabins provided with Panel Interlocking [ para 49(e)]—In order
to facilitate the proper testing of the structural integrity of the Panel Interlocking {or, Route Relay Interlock,
ing) system as installed, it is recommended that Route Control Charts similar to Locking or Control Table
should te invariably prepared and made available in the Cabins as well as Relay Rooms.

57. Maintensnce of Counters provided with emergency battons on Control Panels

_The very purpose of providing such counters and maintaining detailed records on counter readings is to
inhibit the misuse of the related emergency devices through the accout ability of staff. The crux of this whole
jssue is based on the tacit assumption that, each time that the particular emergence button is operated, its
corresponding counter will move forward by one step or digit. Yet, [para 23(b)] on the day of the accident
the ‘COGGN’ counter got stuck for the reason that “its mechanical pawl did not get engaged with the ratchet
due to inadequate 1ention”. In as much as constructional features of all counters are very much the same
and 2ny doubts on the functioning of a counier can render this exercisc of maintaining proper record
and the ‘raison de ctre’ of the counters virtually mearingless, it is recommended that the Railway should
review the existing policy regarding the inspeciion and upkecp of these counters and take such action
as Pecessary. .

- Yours faithfully,
Sd/-

(N. P. VITHAL)

BOMBAY, COMMISSIONER OF RAILWAY SAFETY,
DATED 29TH JULY, 1982. CENTRAL CIRCLE, BOMBAY.



. ANNEXURE : I(a)
Briefl Report on Tnspection of and Tests on the Undamaged Stock of B-90 '

1. Joimt Inspection and testing done in Central Railway EMU Sidi iri i

b o g ailway U Siding at Bandra during the night of 24-4-81

the égél go bogie isolations™ were noticed;‘ in other words, the braking system was fully effective on all
(5) During the “static test™, all the brake blocks were found to be holding well upon the application of

either the “EP’ or the ‘Auto’ brakes. In the absence of the Motorman’s Cab (whick d i
accident), air-pressure readings were measured in the Guard’s Cab (or, the Dri(ving Ca“l;agf atg:is“: ::?)atcl:ll:

No. 76185) as follows :

Main Reservoir 6to 7.5 Kgfem® -
Brake pipe 4.5Kg/em?
Brake pipe on DMH application 1.5 Kgfem?®
Brake cylinder (full ‘EP’ application) 1.8 Kgf/cm?

{c) The condemning size for ‘Ferodo’ brake blocks is 16 mm. Out of all the 112* brake blocks exa-~
mined for thickness, only one was found 12 mm thick (and hence below the minimum acceptable limit)

while 2 others had alse worn down to just this limit of 16 mm.

(d) As regards piston stroke/travel, all the 36@ brake cylinders were tested while the rake remained
stationary, whence it was noticed that the length of the piston stroke varied between a minimum of 10 mm
and a maximum of 60mm, which range is within acceptable limits.

2. Braking Tests conducted on 27-4-81 [para 29) .

(a) Deceleration trials wetje.conduc_ted with a *scratch rake” {composed of the 7 rear coaches of B-90 °
duly tagged on behind the Driving Trailer Coach and Motor Coach of 2 Service Rake as below) on line
No. 26 (which is on a level and straight reach) in Kuria Car Shed between 22. 30 hours and 23.45 hours in’

d witnessed by several Railway Officials including Bombay Divison’s Additional Divisional

fny presence an ) | Ra
Railway Manager (Technical) and Divisional Safety Officer.
—76178, 70178; both from a Service Rake, followed by—

—72187, 72186, 70186, 76186, 72185, 70185 and 76185;

comprising the undamaged stock of B-90.
() The results were as below for DMH release as well as emergency application of brakes :

Test Speedt in Km/h  Braking distance Brakingf time  Declaration$
No. (m) (Sec) Kmy/h per second
m ' (2) 3) @ 5)

: 15 21.5 7 %

. ;_% 20 33.3 8 2_§
3t 20 33 7.2 2.8
a1 25 . 30 8 3.1
5% © 25 3l.8 7.5 3.3
& 40 49 1.2 is
7% , 15 23.7 6.5 2.3
8t ‘ - 20 30 7 2.9
of , 25 40 8 3.1

10% 40 73.3 : 10.5 3.8

sEach coach has 4 Wheal-set (axels) and 16 brake blocks/shoes and thus this 7-coach formation had 16x7=112
blocks (i.e. none were missing). lind N "
. being much heavier than the others. has 8 brake cylinders, whilst ths rest are fitted wi
gp&g‘g;ﬁ;dﬁfﬂu [hcgundumdscd stack included only 2 Motor coaches the number of brake cylinder wéiﬂd",',‘,'g,ﬁ
out to (2x§)-+{(5 X 4)=36. 13 ) .
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NoTes—
I With DMH release. . .

+t With emergency application of brakes.
+ In actual practice, it was not possible te ensure with absolute accuracy the desired speed while

passing the post whence the braking was to be applied. Thus, in some cases, the train was
under acceleration to pick up speed to the desired level and in other cases it was already decele-

rating under normal train resistance from a slightly higher speed-range. 4
£ Average of 2 stop-watch readings taken by independent observers positioned inthe Driving!Cab.

$ The average rate of deceleration was simply derived by dividing the figures in column (2) by the
corresponding figures in column (4).

(c) Although these trials did reveal substantial variation in deceleration rates actually obtained from

{est to test (the explanation for which lay in the remarks given against the “Speed” under the tabulated

data), the averages approximated to the predicted value; viz. the overall average decelerationwith DMH
release over the 6 tests conducted was 2.9 Km/h per second, while this figure was 3.0 Km/h per second for

-emergency application. )



ANNEXURE : I(5)
Likely speeds of B-90 and CM-15, as deduced from Braking Distance Calculations—

1, CM-15 : on a level, straight reach—

. (@) Braking tests conducted by the Railway in December 1974, with full EP (Electro-Pneumatic) brake
application as well as DMH (Dead Man’s Hardle) refease showed a deceleration value of the order of
3 Km/h per second® with indigenous stock and a brake propogation time of approximately 4 seconds in
the case of DMH release, Thus, while computing braking distances under DMH release, due allowance
would have to be made for the distance covered within a 2-second interval, which is the average delay, as
reckoned over the cntire 9-car train, that occurs before the brakes become effective® The EP brakes, of
course, apply almost instantaneously throughout the train formation. ' '

(b) The simple equations relating to a body in motion and subjected to an uniform retardation are
noted below, provided that all parameters are expressed in mutually consistent units of measurement :
(i) V.=V, -ft; and
(#) D=(V+Vo) X1f*
Where Vo is the initial speed :
Vt is the spued after a time lapse of *t’; and
Dt is the distance traversed within ‘t".

(¢) In the special case where the terminal speed is zero then the following relationships obtain :
(iii) D=V3/2[; and :
(iv) to=V/f
Where V is the starting speed;
D is the braking distance;
f is the retardation/deceleration; and
ty is the braking time. :

(d) Should, for the sake of convenience, speeds be designated in Km/h and the deceleration likewise In
“Km/h per second”, while the other 2 variables specified differenty (namely, distances in meters and time-
intervals in scconds), certain correction factors need to be introduced then into some of the above formula

as below ¢

(v) D=(Ve--Vo) X t/7.23
{vi) D=V%7.2f; and
(vil) f=V2{1.2D ' _ ‘

(¢) Since CM-15 was proceeding on a level and straight track, no correction need be effected to the
accepted deceleration value of 3 Km/h per second on account of either grade or curvature compensation.
However, as 2 out of the total 48 brake cylinders were known to be inefiective on this train, it would be a
appropriate to correspondingly increase the braking distance estimate. Thus, the following expression
would emerge for the braking distance of CM-15, using formula (vi) =—

D=(V%/7.2X3)X48/46=V%20.7, which yields in turn the following braking distances for various

values of V 3 ) )
V(Km/h) 45 50 - 60 ) 70* 0@

. D(m) 97.8 1206.7 173.9 236.8 309.2

n stated that his application of EP brakes and the side collision occurred simulta-
neou(s{; TI'lScii{::deogll;Amﬁ release was not involved “in solo”, no further refinements need be made in the brak~
ing dist.amcc estimates. Anncxure I(c) shows that CM-15 travelled 105 m from the moment of impact -

' #This was also gencrally borne out by the tosts conducted on 27-4-81, vide para 2 of Annexure Il (2)

$The ~booked speed” is 72 Km/h.
@The Maximum Permissible sped is 80 Km/h.
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before coming to halt. From a consideration of the distances tabulated in sub-para (e) above, it would,
however. be hasty to conclude straightaway that the speed of CM-15 at the moment of impact was just
over 45 Km/h. ) . )

(2} Tn other words, one must duly reckon with the crucial significance of the additional retarding effect
via the jack-hammer-like knocks that B-90 subjected CM-15 to. Considering the extent of dzmage caused,
it would be reasonable to hypothesise that CM-15 must have been considerably slowed down by this ham-
mer-blow action of B-90. While this behaviour i3 conceptually easyto appreciate, the quantification of
braking effort generated by this side-collision is a difficult process, which can be attempted only by a consi-
derctior. of the speed of CM-15 and its braking distarce as actuzally observed at site,

(I} Even in the abserce of direct proof as to the speed of CM-15 at the moment of impact, it is never-
theless permissible to ratiocinate it as below :

()] Tt could hardly be less than €0 Km/h ,particularly when the Local was already running 3 minutes
late;

(if) Tt couic hardly be expected likewise, to exceed 80 Km/h, its maximum permissible speed; and

(iif) Within this range, it might te prudently reckoned at 70 Km/h (a ‘via media’ approach, as it
were) which is just about the “booked speed™. ‘

(i) The implication of these 3 possibilities on the reciprocal (following the Law “Action and reaction
are equal and opposite™) reiurdirg influence mutually exercised by the 2 colliding ‘Locals® is now worked
out by insertirg the kncwn braking distarce of 105 m for CM-15 in formula (vii) and having due regard to
the weights* of the 2 trains :nvolved.

V of CM-15 .. .. .. . 60 70 80 Km/h
Overall retardation experienced by CM-151 .. .73 6.4 8.42 Km/h per sec.
The retarding effect of B-90 on CM-15£ .. 1.85 3.56 5.54

[13 ” "

The retarding effect of CM-1500 B-90@ .. 2,02 3.8 604 , ,
@ @ ©

2. B-90 : on a falling gradient of 1 in 91 and negotiating a 2}°corve—

{a) As para 818 of the Indian Railways Way and Works Manual, grade com i
on BG is atpiig rate of 0.04 % per degree of curvature which, in the sub_icct.gc:isc, woulge;sca;:aog .t;o‘; ‘;";i-v:
23° curve. Hence the net downward draw exerted by terrain characteristics would be ( 100,91)—0. 1=1 o
- The resulting acreleration would be 0.0} g, where g (the gravitational constant) is 9.81 mfsec2, Expresscﬁ
in Km/h per second, this downward pull is equivalent to 0.35 units, which acts opposite to the brakin
(Iiiﬁellfmtion {seedpfa.ra.Bl (3{))] of 3 Km/h pfealil §ec011d.d 'I?lus,u:g.e nett braking effect would be (3—0.35)=2 6%
b second for B-90 traversing a falling grade situated on a curve.  As all i 7
tive onpgr-%, no correction factor need be applied in this case, brake cylinders were effec-

() A further complication was the clockwise tilting of B-90"s leading 2 coac i
“left’ wheels on these 2 coaches to rise in the air and float to become totalig% ineﬁ”cct?\?i: .gcf]';rc:? Slgjakithc
action oo these wheels is concerned.  On the other hand, the corresponding ‘right’ wheels on these 2 coachrg
derailed ard ploughed through the ‘formation’, eventually pushing out of alignment of any track that
happened to come ip their way. The peculiar situation obtaining under the first 2 coaches during the time
that B-50 came to halt was thus that, whereas the left wheels met with no resistance whatsover, the right
wheels encountered tremendous resistance, so that it would not be an unfair assessment to rega’rd that %he

latter effect more than compensated for the former effect. The imponderables that arose out i
menon will be ignored in the following summing up for the sake of simplicity, and this has '?heogﬁzﬁt?cg;

As it just so happened that that relatively lighter B-90 (tare weight=366. 75t o
alio c.rried cump ralively less passenger loud, it would be quiic in oruer :to °g‘;l’;2isc}=?c°iﬁi.:a:f" ;Vc!g!ll of CM-i5)
wieighus. the rativs of the tare-weights for the purposes of this exercise, ! of ralos of gross

t F—V47.2x 105=V*156.

£ By subiracting the EP braking deceleration or 3(46/48)=2. : 3
combinid relardation. oD O 3(46/48)=2.88 Km/h per sccond from the estimated value of overall

@Since force is the produc't of mzss and aczeleration, the lighter B-S0 wi ; p .
cquualen 1 400.41/366 15=1.03 10 0-het words,th: addion Gecoloperian aee & higher by B30 - ohsoeer by
mul ¢ S deceleration o -1 i in o
i ara b o 2 by 1.09, with figures in pmmf,’cscs duly founded off for ¢ppli-
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of actually under-estimating the braking forces which were truly brought into play (and consequently under
estimating the speed of B-90 as well as arriving thus spmewhat in the Motorman’s favour in 1espect of any
conclusions as to overspeeding). ) ‘ . .

(¢) As elucidated in para 1(3) above, B-90 was additionally subjected to considerable retarding influence
by the side-collision, the numerical value of which was determined indirectly. However, as the braking of
B-90 seemed only to arise from DMH relcase, which would attract the 2-second delay, within this interval
only the retarding effect of the side-collision could be expected to act. 3 sets of calculations are now given
below —

-

(i) Retarding effect of 2 Kmjh per second

Vo Vs D, + Dpun = BD
m @) G @) O ®
15 1 1.2 3.6 10.8
20 16 10.0 7.6 17.6
25 21 12.8 13.2 26.0
30 26 - 15.6 20.2 " 35.8
5 3t ' 18.3 28.7 -47.0
40 36 21.1 38.7 59.8
45 41 . 23.9 50.2 . 74.1

50 46 | 26.7 63.2 89.8

NoTEs : Column (2) by using Formula (i) and t=2;
(3) by using Formula (v) and t=2; for distance travelled in 2 seconds;

(4) by using Formula (vi), with V read from column (2) and f=(2.65--2)==
4.65 Km/h per second, such that D becomes V# /33.5 for distance travelled
. : after DMH release became effective.

(5) BD (Braking Distance) = Sum of columns (3) and (4).

(i) Retarding effect of 4 Km/f: per second

A/ V, Dy :'f' DDMH = 'B.D
() @ ©) @ ©)
15 - 7 6.1 1 7.1
20 : 12 . 8.9 3 11.9
25 . . 17 1.7 6 17.7
30 2 14.4 10.1 24.%
35 : 27 17.2 15.2 2.4
40 2 20.0 21.4 41.4
45 , 37 22.8 . 28.6 51.4
50 2 25.6 36.8 62.4

Notes :—Columns (1) to (3) and (5) computed as before.
Columa (4) from D = V¥7.2 (2.65 + 4) = V3/47.9.



38

13

(iii) Retarding effect of 6 Km/k per second

. Vv, ‘ A\ D, Dpun = BD
)] @ E 4 (5

15 3 5 To0.L 5.1

20 8 7.8 1.0 - 8.8

25 13 10.6 - o7 13.3

30 18 13.3 5.2 18.5

35 23 16.1 L 8.5 24.6

: 28 18.9 12.6 31.5

45 33 21.7 17.5 392

50 38 . 24.4 ©o232 57.6

Notss—Columns (1) to (3) and 5 corx;puted as before.
Column (4) from D = V¥7.2(2.65 - 6) = V/62.3.
(d) Comidcﬁng that B-90 covered a distance of 41 .4 m, reckoned from the moment of impaci before

finally halting, its speed at the time of the collision can be gauged by reference to the data tabulated in sub-
para {c) above.

1

Assumption Speed of CM-15 : Corrcspondihg Speed of B-90
. No. - (Kmfh) | - (Km/h) .
@) : o - Between 30 and 35
@ : 70 . 0

) (iii) - 30 Just over 45

{¢) Indeed, had the DMH been released by the Motorman of B-90 earlier than the instant of impact
with CM-15 the situation with regard to B-90’s speed-profile would be even more adverse or higher. This
is 50 because, had the resulting application of brakes occurred sooner instcad of awaiting the elapse of the
2-second interval, the braking distance corresponding to any initial speed-leve] would then have been even
shorter; conversely, for a given braking distance, the assessed speed would be higher at the moment of

‘?ﬁi‘:}d of course, by the same logic, yet even higher earlier on because of the said earlier application
o . .

(/) All things considered, therefore, it would be logical to conclude from the foregoing analysis that
B-90 was doing 40 Km/h at the time of colliding with CM-15 (which itsell was speeding at 70 Km/h) and
that the application of braking on B-90 occurred through DMH release only at the instant of impact. And,

« overspeeding to this extent cannot be shrugged away as “merely an error on the part of Motorman's judge-
ment in the absence of a speedometer™, :



. . 7 ANNEXURE ]I (a)
Miscellaneous Observations made at RVJ and KCE :

1. Route Cancellation and putting back Signal No. RVJ-5 to Danger

(a) Bombay Division’s Operating Circular No. 135. of 7-5-73 on ."Restoring of Signals to ‘ON’ in
the face of an approaching train” prohibited such an act, excepting to prevent an accident, unless and
until the Driver/Motorman had already come to a halt before being advised of the change(s).

{($) It was in compliance with this directive that a practice had developed at RVJ to obtain a ‘Private
Number® from the SM of KCE (that he had actually cautioned the Driver or Motorman concerned) be-
fore normalising Signal No. RVJ-5 via the ‘EUUYN" facility, I had checked the récords maintained at
. RV} and KCE and found as follows in respect of the latest 2 such cases: .

() On 28-2—81‘—,-3-134 Up was held back at KCE and ‘PN’ 48 was obtained by RVJ from KCE -
before cancelling the set route by ‘EUUYN’ (counter moved from 93918 to 93919) in order
to signal CH-43 Dn waiting at Signzal No. RVJ-I; and

(i) On 15-1-81——-No ‘PN’ was-exchanged as Signal No. RVJ-5 for B-74 Up, which {although ap-
pearing on the “‘arrival track” on RVJ Panecl) had not actually arrived at KCE, having got
stuck some distance in the rear, was put back to ‘ON" (ths ‘EUUYN’ couater moved from
93874 to 93875), to allow the waiting CH-29 Dn.

2. Failure of Signal No. RVJ-5 on 16-4-81 and related matters

(d) The Route/Junction Indicator appeared lit, which was confusing bzcause the Locals were cer-
tainly not intended to go on to the BPT line; as a result, 4 Locals had to be passed en Form T. 32-B
(the authority to pass a defective Signal). Book No. 1265 in use at KCE was checked to find that S. No.
63219, the jast T. 32-B Form to have bsen used was issued at 08.54 hours on 16-4-81, which tallied with

particulars recorded elsewhere.

(b} Subsequent examination by S & T personnel at 09.05 hours on the same day showed no fault as
'such, but that some miscreant(s) had tampered with the hinged back-cover of the Route Indicator, causing
it to hang loosz and allow ordinary day-light to filter through the row of Indicator Lenses to make it appear
as if the lights were lit when actually they were not. The cover was swung back into position and the

“phantom™ indication disappeared.

(c) Asked as tp why the Signal Unit and its acccssories were not. secured by locks, the DSTE(S)
. replied that anti-social elements were robbing these locks, which was a perpetual problem on the Su-

burban’ System. ‘ .

4} In order to gain access to this Junction Indicator, one had nefcessarily to climb up the ladder fixed
to th(e )Signal Post. gYet. this defect was reported at 08.37 hours (i.e., broad day light) and, amazingly
enough, the allsged miscreant activity escaped detection and morcover nothing was apparently stolen,

‘As i hus not unusual for unauthorised persons to gain access to the Signal Unit, it becomes
gc}m(:t?lei:: :{1:: ?:ct;uiry to examine if the Signal Unit of RVJ-5 could have been tam-percd with. The Signal
Unit is so constructed that the hood would have to be removed first” before the clear-glass
outer lens can be unscrswed to provide access to the inner coloured lens. A trial sR:w::d
that it would take as much as an hour to inter-change the red and yellow lenses fof a 2- pcc:-
Colour Light Signal. As independent observers found nothing adverse wiith the functionng o

is Si i diately after the accident and since anyone working on that Signal at that atage
ft'g:'s -Stllgyn?gngllﬂlg? t;zrlnc {voxﬁd certainly be conspicuous, it would appear that any such supposition that
the Signal Unit could have been tampered with and the tampering afterwards undone, too, is ruled out. .

3, Fallure of Signal No, RVJ-5 on 26-3-81 and related matters , . : .

' ] ¢ Signal showed both its ‘Yellow' and ‘Red’ aspects; on the’ Panel, it was
simul(tagngtulslg); iitlllgelzlrst'hg TCg204 was “down” and the lights for this Signal were continuously flashing.
- Upon careful examination of the 19-core cable, it was_discovered that someone had driven a nail into it
(near the Eastern abutment of the first road underbridge after RVJ), causing multiple cross-feed. The
fault was set right at 23,35 hours the same night, by utilizing the spare conductors in the other cable [see

para 11(D). . . .
39
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(b) Subsequently, the damaged control cable was repaired on the next day by carefully insulating the
individual conductors and then a length of the whole cable was sealed* up using the M-Seal Epoxy Resin
compound, after which the cable was again meggered carcfully to verify that the insulation was satisfac-
tory. .

*This particular location was got unearthed to inspect the repair-job done and 1t was found that the
sealing had indeed béen properly executed. .

(¢) It was not outside the realms of possibility that this Contiol Cable could have got similarly or
otherwise damaged just prior to the accident, but the spurious feed in such an event would have had to be
so peculiar that, while the Signal was displaying its ‘OFF" aspect, the Panel would ostensibly show that
this Signal was instead at “ON' ; and even more peculiar would be the fact that this defect got also recti-
fied automatically. The probability of such an occurrence, particularly in the context of the megger test
reflecting satisfactory insulation values between the conductors, must be regarded as indeed extremely
remote, The same argument would also apply to any damage of the same type in the *‘tail cable”.

_(d) Another possibility could be miscreant activity at the Apparatus Case at Location H 1022, but
this is extremely improbable as requiring not only specialist knowledge of a rare kind but also subsequent
undoing of the tampering. The Apparatus Cases and other ‘Locations’ are not locked by the S & T
Department for the reason that locks as such are extremely theft-prone.

4, Meggering of Cables

(a) From pp 190-191 of the Cable Meggering Regislen" kept at Byculla, it was noticed that testing of
the insulation properties of the 19-core cable No. 118 (or, RVJ-15) yielded the following results :

Date Resistance

19-4-77 20 meg-chms - o
11-2-78 25 meg-ochmy

3-4-80 ' 30 meg-ohms .

While no further entries were available, it was sta-led that meggering done pursuant upon repairs to this
cable [para*3(b) supra] also showed an insulation resistance of 30 meg-ohms, all of which \\?as contrary

tobtlhc normal expectation of fall in insulation resistance with lapse of time and consequent aging of the
cable. .

(b) Moreover, testing of this Cable in my presence on 12-5-81 showed readings consistently over 50
meg-ohms (and hovering for the most part beyond 75 meg-ohms) which, too, wasg unexpectcd.ythrcas
it is true that all these insulation values were zbove the minimuom acceptable limit, the “‘reverse” trend

gf ttl'n:ir variation with age as recorded cannot but cast some suspicion as to the genuineness of such
ata. .

(c) The Railway’s explanation of this' phenomenon, vide its letter No. T. 102/PN/RVJ/66 of 14-6-81
was that while, with the dial-gauge fairly cramped in the range above 20 m'eg-ohjms.lthe ;{ossiblcl usGe ot"
different megger instruments on different occasion might contribute to some discrepancy in the reading,
the principal cause could well be the influence of the ambient temperature (T° Celsius) of the cable on its
insulation-resistance, the significance of which could be gauged from the correction fact

below : ors (CFs) tabulated
™ 20 25 30 35 40 s 0 6
CF 1 2.62 6.81 16.6 40 9] 209 1000

5. Careless entries by CASMs at RVJ

(a) The entry for the *12/ 18; shift of 24-4-81 made in 1he. “CASM's DIARY"”
4 the remarks *Passed 2ll Up and Dn traffic safely without any undue detention™ i i
wag appended at the last to describe the subject gqllision as having occurred a:(:llx;utwllgl.cl; ;::rslmyl'l:ie
proves that CASMs have got into a habit of writing down their Daily Report in the Diary very r;mch in
:,.q:iaﬁmf th:f a.otuactoi end dof }glcu duty-hours. Obviously, this function is being regarded as routine,
0;; vial and ﬁc gutillati glsa:n the tragedy is that this could well reflect an apathy in gcncra_ll to the observance

revealed against item

(b) The ‘UYN" Register was not being maintained as stipulat i i
king .Orders, Instead, the Register has 8 co%umns (for Date, ;p o st el i the Station Wor.

) ; eason, shift, i
Readings and lastly the signatures of CASMs handing/taking over and of S &O'an[;iz%af:s‘ii?m?s g:;::l:er
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Thus, the reason and time for any individual operation of the ‘UYN’ are not necessarily always ascer-
tainable from this Register. Further detailed examination revealed as follows ;—

(1) The closing reading of 97798 (which was the same as the opening reading) on 24-4-81 for the
7/12" shift was struck off and 97807 was written above it. This proves that the first version
of the closing reading was entered by the CASM quite in advance of the actual end of his shift-
duty, necding it to be subsequently corrected; and

(ii) Similar readings for the subsequent shifit (in which the accident occurred) were 97807 (opening)
and 97811 (closing} which were initialled by the team of Officials who conducted the Joint
Inspection immediately after the accident, This again proves [see Note “@” under para 13(a)
{viii)] that CASMs have got into the habit of completing the entries wetl betore the end of their
sll';j_fi‘_t-duty and also establishes that the ‘UYN" was in fact used 4 times during this particular
- shift. ' . ‘

(c} This situation prevailed in respect also of other Registers pertaining to the use of {he other Emer-
gency devices {para 11(b)] on the Panel. Feor instance, during the *7/15" sbift of 13-4-81, the ‘EUUYN’ was
stated to have been used once (the opening counter reading of 93985 changing to a closing reading of 93986)

" with the reason given as “Route Tested Signal 5 to BPT” ; yet, the opening reading for the next shift (and,

" indeed, for several shifts thereafter) remained recorded at 93985, Upon inquiry, it was revealed that, although
a testing of the route to the BPT was actually planned via Signal No. RVJ-5 by the CASM concerned (where-
upon he promptly made the relevant entry even before anything was performed), in the event the test did
not materialise because of pressure of other werk. It would thus certainly seem that the seriousness of main-
taining accurate Registers is totally lost on the CASMs. .

(d) All the CASMs questioned on this matter uniformly replied that each simply carried on with what-
ever the prevailing practice, was. Surprisingly, no higher supervisory officials nor officers found anything
amiss and it becomes clcar that upkeep of all these multifarious Registers/Diaries is not considered as an
important function even by the Administration. :

6. Testing of the Routes formfto BPT Railway

a) Connected with the BPT Railway there can be 4 different types of movements : either way to and
form(C)entral Railway or Western Railway. Reference to the Route Section Plan for RVJ (not incorporated

in this Report) would show that a total of 6 sub-Routes are involved in these 4 10utes as below

Sub-Routes

Route From ’ To

2°2) T TBPT Railway = Kurla (CR) T 100A

21) —do— . Mghim (WR) 101B and 1048

52) Mahim (WR) BPT Railway ~ 107B and 105B

5(1) Kurla {CR) - —do— 105A. o

i fon’ i - 1018 and 104A can
i Route Section Plan, it can also be argued that sub-Routes 10}
be ut(i?i)sc%et‘:rs':?gll?utg l:3(2) from BPT Railway to Kurla, but this arrangement is rarely, if ever, attempted

{c) Since the release of each sub-Route requires the ?p?mtc élggati::u?é tg:v;ll{?e'li eit Ss::yol;‘e fljgil’l;ld
ies of comprehensive testing of Routes to and Jro &b : .
ta%?u?‘?tﬁ;c: g)n the gay of the accident, around noon-time, the ‘UYN’ was used no less than 13 times.

7. Security of Relay Room
o doors providing access to the Relay Ro
kcys(gr{g:{lct?xl:é‘;ors are ill: the cuftodg of ESM, a duplicate key
neath thé stair-way) is lodged with the ASM upstairs. . o .
b} This practice is not in consonance with the directive sontained in Ran%{wgly Board's limi:e ﬁg, 7:2
W3 5(‘,0} G[lgfpl6-2-79 and. although over 2 full years had already elapseg,tthg a;e\;a'y seems o P
dowlr’n ir{ decision-making over such a trifling issue as the exact type of lock to be used 3

om underneath the Cabin at RV} and, whereas
fot only one door (that provided under



 ANNEXURE I (b)

Reconstruction of the progress of the 2 Trains on their C;)ﬂision Path

1. Distances covered by B-90 .

{a) The point of side-cotlision (reckoned as that location where the 3.66 m (12’) wide stocks of the 2
concerned Locals would first experience contact, assuming that they were positioned centrally with refer-
ence to their respective tracks and assuming ideally the absence cf any parasitic mottons} is located at a
distance of 507.1 m from Signal No. RVI—1 {see Annexure I (0)], 9.1 m behind which is” positioned the
**9.Car-Marker” od the track to serve as a guide for the Motorman to halt at. Thus, the total distance covered
by ]g ?50 2f‘rom the moment it started from KCE upto the point of collision with CM-15 may be summed up
as 51 m

(b) With the speed at the moment of impact established at 40 Km/h vide para 2 (f) of Anncxurc 11 (b),
there .could have been hardly any brakmg of this Local. It would accordingly be adequate to consider the
distance of 516.2 m in just 2 parts : .

(i) Initial 160 m of acceleration to 40 Km/h ; and ‘

(i) The balance 356.2 m at an average speed of 40 Km/b.

(¢} The ““arrival Indication™ on the Control Panel of RVJ of a train approaching Signal No. RVI-
extends [see para 11 (2)] to 1,259 m in rear of that Signal and, having due 1egard to the location of the afore-
said “*9-Car-Marker’’, B-90 would first appear on the Control Panel right from the stage that it was 1,250
m in rear of its normal position of stoggage at KCE.

(d) Any Up Local arriving at KCE is not able to pick up its maximum speed because of having to ascend
the nising grade leading to the High Level Platform. Thus, the distance of 1,250 m (for which this train is
visible on the Panel in rear of Signal No. RVJ-5) may be conccptually divided into-2 parts :

{i) 200 m, to halt from a speed of 60 Km/ h ; and

(i) The preceding 1,050 m at an average speed of 60 Km/h.

2. Distances covered by CM-15

) "(a) The point of side-collision as enunciated in para 1(a) above is located at a distance of 425 m ahead '
of [see Annexure I(b)] signal No. RVJI-i, which itself is 765 m from the Automatic Signal No, H-903, the
“Staiter” of Vadala Road Station. Consideration must now be given to—=

(1) the matsrial evidence that the front part of CM-15 had already escaped damage, which demons-
trates that this Local traveised further by a space [equivalent to the overall length (192 m) less
the damaged length (146.4 m) [less the undamaged rear (14.9 m)] of 30.7 or, say, 31 m ;

(i) the likely position (say, 10 m in rear cf the “Starter™) of stoppage of CM-15 at Vadala Road
whereby the total distance traversed by it after starting from here and before suffering the side-
collision may be reckoned as 314-425-47654+10=1, 231 m ; and

(iif) the extent of visibility of Signal No. RVJ-1 [or, 200 m as per para 31 (b)].

(b) Because of heavy encroachment from the left side by way of unauthorised structures and excessive
trespass by people of all ages, a Down Local rarely proceeds at a speed higher than 50 Km/h while approach-
ing RVJ. Hence, this 1,231 m of distance may be devided into 3 reaches :

(i) Initial 200 m of acceleration, attaining a peak speed of 50 Km/h ;
(if) The last stretch of (425-+1200--31) 656 m when the train picked up a maximum spced of 70 Km/h
[see para 2 (f) of Annexure II (b)] ; and

(iif) The middle length of 375 m at an uniform speed of 50 Km/h.

0] The “Arrival Track” behind Signal No. F:VI- [see para 11 (a)] extends for a distance of 1,188
m, of which [765+(say) 10} =775'm is already accounted in the foregoing reckoning. This leaves a balance
of 413 m to be considered for the train as it arrived into Vadala Road, which may bc conveniently split up
into 2 parts ; .
(i) 250 m, to halt from a speed of 70 Km/ h; and

(ii) The balance 163 m at an average speed of 70 Km/ h.
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3. The time-element in the progress of the 2 trains )

() From the knqu material evidence that for the side-collision to have occurred as it did, the 2 Looals
must have been in a givén position at one time, we can now recede backwards in time as tabulated below to

determine each Local's location on the basis of the stated distances and speed-profiles :

Local © Distance Average Time - Cumulative
No. (m) © speed (Km/h) (Minutes) time (minutes)
B-90 356.2 40 0.53 : . 0.53
“w © 160 40/2 0.48 1.01
" 0 0 0.50¢ 1.51
. , 200 ' 6072 0.40 - R TE
. 1050 ' 60 1S 2.96
CM-15 | 656 : 70 0.5 0.56
i ' 375 50 G.45 1.01
N 200 50.2 . 0.48 ‘ "1.49
. 0 : o 0.50* 1.99
. ' 250 70/2 0.43 2.42

“ 163 . 70 - 0.14 2.56
*Scheduled duration of stoppage as per Para 12 (a). '

It becomes clear from the above analysis that at the time when CM-15 first appeared on the Control
Panc(lh?n the RVJ Cabin (i.e) about 2} minutes before the OO"I_SIOII). B-90 (having ﬁ_rst appeared on the Panel
at about 3 minutes before the collision) could already be noticed for a full 1/2 minute. .

Indeed, if the statement of B-90's Guard [para 16(b)(i)] that the Local may have halted for even more
than a minute is to be given any credance, the implications would be as below :

(i) CM-15 was running slightly later than 3 minutes; and )

(i) B-90 had in éffect appeared on the Control Panel for ‘(-)ver | .miaute before CM-15could ac-
rive on its “arrival track”. ..

¢

» 2 jmplicati ise i i - ing faster than the 50.
2 implications arise if we believe that CM-15 could have been moving
E::ﬁslag:cd la&:s;t,lmcd in Para 2(b) on its appro_ach to Signal No. RVJ-1.

i 1, were B-90 able to approach KCE faster than at 60 Km/h. For in.

© Opaﬁis;t;owlg:,lfh b:h:el::et;eﬂ—?me taken to cover the gigtance_ of 1,250 m would then be 1.24 minutes

stance, w¢;r¢; S minutes sh own in the preceding table), as even in this case B-90 would still appear oa the

(against I" than CM-15, although now by only some 10 or 12 seconds. These possibilities are presented

Panel ealr 'g demonstrate that the appraisal that CM-15 must have appeared on the Panet later than B-9)
il;c;: go'?sgnsitivc to” and accordingly unaffected by any marginal error in the assumed speed-profils.

: : d at 16.19 hours, referenceto the tabulat_ed curqulati\:c times would
. {d) For tl{l)e ac??;gt\rzolgav;(}ggiﬁ 6.18 hours (which tallics with its published right-time departure
show that B-:) Cﬁ‘fl 5 must have left Vadala Road at 16.17 1/2 hours, which precisely agrees with the
:;g;fu‘::g: tgfits late running by 3 minutes [see para 12 (8)]. This analysis thus stands vatidat=d.

4. From the view-point of B-90’s Motorman

(a) Ordinarily, brak
EP’ or Fmergency appli
of the DMH. In other words, s|
release. Hence, as worked out in

i Controller on the Motorman’s part and not merely the release
catnor;l:)ct;]tgg Ecl:? ‘\:'eoul?lnnot attract the 2-second delay that is associated with DMH
para 2 (b) of Annexure I (b), the retardation f* would be 2.65 Km/h

king to avert danger (such as an impending collision) would invoive either *Full -
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per second, with formula (vi) of Annexure 1T (b) yielding an expression for the braking distance as D=V?/
(7.2 % 2.65)=V3/19,1, the values for which are tabulated below : .

\ D de
(Km/h) (m) (m/sec)
15 11.8. 4.2
20 21.0 5.6
25 32.8 6.9
30 47.2 8.3
35 64.2 9.7
40 839 11.1

. ;‘d’vils?‘tlée distance travelled in each second of “reaction time”, as computed fromthe expression

(b) From the visibility test conducted’ [see para 30 (¢)], Turn-out No. 104 was distinctly visible from
apoint S5m in rear of ES 10/11 which is located 85.1m@ in rear of the Fouling Mark
which itself is 7.7 m in rear of the point of collision vide AnnuexureI (c). Thus, the total distance involved
was 97.8 m for B-90 travelling at 40 Km/h within which duration CM-15, travelling at 70 Km/h,
woun'd be 171.2 m in rear of the collision spot. In other word's CM-15 had not yet reached the Turgout
No. 104 and was in fact 171.2—94.2=83 m still in rear of it vide Annexure I(c).

(c) Coming down a gradient, B-90’s Motorman should know at once, had he but been trying to ascer-
tain this factor, when CM-15 had nor taken the turn-out (because the “left”’ or West-side stock rail would be
visible). Because of the EMU’s comparatively wide width, we may allow another 8 m or so of travel by CM
15 for B-90’s Motorman to be able to discern this factor unambiguously. In other words, CM-15 would travel
83,+8=91 m onwards, within which time B-90 would itself proportionately move forwards by 52 m.At
this juncture, (i . ¢. when it becomes clear to B-90's Motorman that CM-15 is actually procssding on the
straight road) B-0 and CM-15 are respectively 45.8 m and 80.2 m from the location where they could collide.

(d) Having regard to the braking distances mentioned in sub-para (a) above, 45.8 m was just inade-
quate to halt B-90 moving at 40 Km/h, even if the Motorman acted instantaneously. Furthsr more, &
reaction time of 3 to 5 seconds would in effect evenmean non-application of brakes, which was
most probably what had actually happened. Or, indeed, the Motorman may at that crucial time have been
Ic oking at his controls and ror directly ahead. In short, given the travel-paths of the 2 Locals and given further
the circumstance that B-90's Motorman not only started erroneously against the Starter at RED from KCE
but also maintained the excessive speed-profile deduced from material evidence, the limited visibility
available on the curved approach from the Mahim Chord meant that the collision was in effect unavoidablz,

£. From the viewpoint of CM-15's Motorman

(2) His visibility of the Up Mahim Chord was clear and excellent [sée para 31 ()] respectively from
226.9m and 147.7 m in rear of the Fouling Mark, which distances may bz adjasteito213.2 m and 140 m
as reckoned from the point of collision or contact, At these points of time, B-90 may be calculated (*'pro
rata” on the tasis of the relative speeds) to have been 126.8 m and 80 m in rear of the point of collision
and was ttus available within the view-frame of CM-15's Motorman enly from the /ater location and not
from the first position.

tb) In other words. although CM-15"s Motorman could see the southern end of the Mahim Chord,
B-50 could not be spotted as arriving, It now remains to examine the situation when CM-15 was 140 m in
rear of the place of collision. Clearly, this distance was inadequate to bring CM-15 to halt from a spsed of
70 Kmj/b, which required a braking distance of 236.8 m vide para 1 (¢) of Annexure II (b), let alone its travel
forward within the reaction time of 3 to 5 seconds.

{c) The implication of this observation is that, even if C-M-15's Motorman took action to brake his
train, the collision would have occurred, but of a different nature and with differing outcomss, Because of
the Jower average speed due to the said braking. CM-15 would have arrived slightly later at the critical
“diamond crossing” which would have “now” been already occupied, because of this very.delayed time-cle-
meni, by B£0 ; the net effect would be that CM-15 would have simply pierced through B-90 or got badly
deflected by the latter, causing in either case the derailment of several EMU’s on both the Locals leading ta .

beavy casualties,
@ i(para 30 (s)]



ANNEXURE 1I(c)

Adequacy of the existing system to cater to Errant Motorman of Up Locals from Mahim Chord—
1. Could such an accident be averted if the Motorman approached RVJ at no faster than 15 Km/h ?

(a) Due to 2-1/2° curvature of track the visibility ahead is 150 m [see para 30(d)) and, having regard
to the information presented in para 4(a) of Annexure 1II(), it becomes clear that an Up Local ex-KCE
can stop short of fouling the Down Kurla Chord with more than 30 seconds to spare, if its speed was
15Km/h and provided further that the Down Local could be espied passing in fronr of it.

(6) Indeed, with a number of Locals not equipped with speedometers and the fitted speedometers out-
of-order on a number of other Locals [for cxample, see paras 30(a) & 31(a)], it would not be safe to entirely
rely on a Motorman’s petsonal judgement of speed. Hence, the following discussion will consider an actual
speed of 20 Km/h, the braking distance for which speed is 21 m as per para 4(a) of Annexure 111(b), with
5.6 m covered in each second prior to the application of brakes. Thus, plenty of time [(150—21)/5.6=23
seconds] is available even in this case, for the Motorman to react and respond.

(c) However, if the Down Local towards Kurla has not yet arrived at the diamond crossing of RV]J,
an entircly different picture emerges because, even if the Up Local sights the other train , its Motorman
can always assume that this other train is Bandra-bound. Thus, if an Up Local ex-KCE happens to have
arrived close enough to the diamond crossing, it would be too late to avert an accident; that the other
Local, travelling at its full speed (which is entirely permissible) is unable to be brought to a halt has been
expounded in para 5(c} of Annexure III(5). . K

(d) The question then arises whether a signailed Down Local ought to be arriving at RVJ later than
the *truant” unsignalied Up Local. The timings for the Down Local as worked out at para 3(a) of Anne-
xure I11{b) show that it arrives at the diamond crossing within 1.49 minutes of leaving Vadala Road, whilst

the following run mey be reckoned as normal for the Up Local :

Time . Cumulative

" Distance Average
(m) Speedg(Km[h) { minutes} - Time (Mioutes)
© 160 (0440)/2=20 0.48 ' —_
220 40 0.33 . 0.81
50 . (404-20)/2=30 i 0._10 0.91
86.2 20 o 0.26 - B

: Local would arrive at the diamond crossing in 1.17 minutes, with the repercussion that
-tl;\t;u?ug:::iol:lpbcing situated closer to KCE, the Down Local would always take longer to arrive at RVJ.
of course, depend precisely upon the departure times

ive ti i nce at RVJ will, e
The relative times of (et aplmc:im\afadala Road., Because of the uncertainty of this variant imponderable,

E an . it imponderat
of the 2 Locals fron:l g%?aining at RVJ (with the curved approach of the Mahim Chord imposing limited

iar situati : byt
ﬁ;bﬁlﬁ#ﬂ:&gi :ﬂis Junction hazardous, even inspite of the siringent speed restriction of 15 Km/h.

2. Absence of Physlcal Isolation of the Mahim Harbour Branch
‘ oints leading to & snag dead-end (sand hump) on the Up Mahim Chord short
Id be an effective safe-guard against9 Bl(m)lf cotlll.lslllons.. {woreol;re:, sucth a phg;:li
i i * ing j ions” is covered by GR-90{c), which stipulates that no train s
e atStﬂi‘i:rl;n :!.tl;:l :;égg il):g:;:?ll:lsg Sf;sKm/h, unle{s that run-through line is isolated from all other
;junbtll:’ro?gg :cni::g of points or other approved means and unless this condition is maintained during its
ne A ! :
;;assagz by appropriate interlocking.

1, Section III of the ¢
© My als with the ‘Rules coveringt

(a) Positioning of 8 trap p
of the diamond crossing wou

“Rulés for-the Opening of a Railway for the Public Carriage of
hichi de he provision of 1;-ola1.iondatt) StGations‘l, Ral'iao stétes in its
Passengera ', Wi i ing through Stations shall be governed by General Rules. However,
para 1(a) that tfhehs%?g: }t;::lilsncsart:lt?glnsgszgainstgthe insertion of points for trap sidings on Main or Through
E’hlgti%a:;dze? ntmcely to maintain safety for such through running, the *‘Note” underncath it provides
hi ! 1
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for certain exceptions (such as the reception of trains from opposite directions at the same time, which is

. very similar to the situation obtaining at RVI) with the prior sanction of the Commission of Railwlay
Safety. In any case, the Malum Chord does not come under the purview of the expression, “Main or
Through Lines"™. : ;

(¢) On the other hand, the said physical isolation of a running junction is not prescribed in para 147(c)
(i) of Signal Engineering Manual, when “the full complement of Signais™ are provided. Having consi-
dered this matter in depth, the Railway Board had also decided, vide para 4 of their letter No. 76/W3/
SG/G/10 of 27-5-81 that, even when the run through speed of a train exceeded 50 Kmy/h, isolation was not
necessary when the layout included the full complement of Signals placed at a distance of 300 m minimum .
from the fouling mark. This figure of 300 m seems to be composed of ‘Block Overlap, (100 m) and

‘Signal Overlap’ (120 m). - - ) i
3.  Absence of flank protection against overruns past conflicting Entrance Signals

(a) The implication of such cross-protection between conflicting routes is that, in such a case illus-
trated by the subject accident, Signal No. RVJ-1 would automatically go to ‘ON’ once Signal No. RVI.5§
was overshot. Referring to the tabulated data of para 3(a) of Annexure 111(b), B-90 took 1.0]1 minutes to
reach the collision spot, at which time CM-15 was 1,131 m in rear of that spot or 1,131-—425=706m stiil
in rear of Signal No. RVJ-1. Even allowing CM-1J5 tc travel, say, 100 m withia the time taken for this
Signal to be restored to its ‘Red’ aspect, CM-15 would as yet be some 606 m behind it to have become
aware of its ‘Danger’ aspect and to be accordingly brought to halt quite short of the diamond. Itisan
altogether different matter that, in the meantime, B-90 would have continued its onward journey to trail
through and damage the Point No. 107, which was set for the straight [see para 13(a)(vii)]. '

" (B) The efficacy of such an extension of flank protection upto the *‘Entrance Signal” of any conflic- -
ing route will now be analysed in depth. When Signal No. RVJ-5 is overshot, there can be three possi-
bilities with regard to the position of a Down Kurla-bound Lecal cn the move :— ) .

() It is weil in rear of Signal No. RVJ-1. This case is similar to that discussed in sub-para (a) above
and the outcome would be that the Down Local would easily stop short of any collision; or

_(ii) Ttis just in rear of Signal No. RVJ-1 to be able to take note of its restoration to *ON' aspect,
The distance of 330.8 metres [see Annexure I(5)] available from this Signal to the Stock
Rail Joint (SRJ) of Point No. 104 would allow for a certain reaction time over and above the
braking distance of 236.8 metres [see para 1{e) of Annexure II(5)] for a Local speeding at 70
Km/b with two defective cylinders. This allowance for reaction time would work out to
(330.8—236.8)+-(70/3.6)=4.8 scconds, which is certainly adequate. Thus, the Down Local
would come to halt and allow the errant Up Local to arrive past RVJ without any danger of
collision; or . . . .

(iii) Tts cab has just cleared Signal No. RVJ-1. 1In this case, the Down Local, totally unaware of any
new development, proceeds at 70 Km/h covering the distance of 425 metres in 0.36 minutes
to arrive at the collision point and to completely clear the same in another 0.18 minutes, as-
suming a train length of 200 metres. In other words, by the time the Up Local ex : KCE
would arrive in 1.17 minutes [see para 1(d) above] the other Local would have already run
past the critical location without any danger of collision.

(¢) From the foregoing, it is clear that there is, prima facie, no danget of any accident, if the sugges-
ted flank protecticn is provided. Nevertheless, one doubt would yet persist : what if the Motorman of
the Down Kurla-bound Local ignores Signal No. RVJ-1 going back to ‘Red’ ? As regards case (i) above,
the scenario would be just the same as in case (iii) above i.e., the Down Local would have sped onward
to clear well past the crucial diamond crossing before the Up Local could arrive there. However, in case’
() when the Motorman of the Down Loal would continue to ignore the ‘Red’ aspect for any length of
time, a collision of the type that occurred in the subject accident might become inevitable. - But then,
it would be difficult to design an infrastructure-based protection system that caters for the simultaneous .
overshooting of two Locals past two Signals at ‘Danger’. '



ANNEXURE I1H

A Note on the *“Guard’s Repeater Signal” or “Starter Indicator”,
1. Introduction to the Guard’s Repeater Signal

1.1 At such stations where site-constraints (like platform on a curve) prevent the Guard's verification
of the Startei’s aspect by his own direct observation, different practices had evolved on the individual
Zona! Railways to provide a special Signal, usually suspended from the platform roof, fer the benefit of
a Guard in order that he is able to establish fer himself the aspect displayed by the “Starter” Signal meant
for his train. Installed at the following 9 stations on the Central Railway’s suburban system in Bombay,
this special Colour Light Signal is known as a ."Guard’s Repeater”, which is of a 2-aspect configuration
{(with ‘Green' aspect underncath implying that the “Starter” has been taken ‘OFF and ‘Yellow’ as-
peot above it indicating that the **Starter” is at ‘ON’) — .

' Main Line :—
. (i} Sandhurst Road*
(i) Dadar@
iy Vidyavihar@
(i*) Kanjur Marg@
(v} Ambernath@} -
Harbour Branch :—
{*/) Sandhurst Road*
(rii) Dockyard Road*
{vii{) Cotton Grecen*
(ix} King's Circle*
*On both Up and Down platforms.

@On Down platfarm only.
1.2 N:itherits conciptual design nor jts actual installation was covered by the Railway'sG & SR (General
& Subsidiary Rulzs) or by the Signal Engineering Manual o1 any specific sancrio.n of the GIS{ACRS/ '
CRS under “Approved Spscial Instructions”. Enquiries.made reveal that a similar situation obtains on the
other Railways as well. . '
anti i t practices prevail on different Zonal Railways with regard to the
tl:l.lzrg::eﬁ;t[:::!so:ﬁhai‘: ;::c?;itsSeitg,ngllﬂt':r?l;is%xtent thgt the Deputy Commissioner of Rajlway Safety, Cal-

t; lud=d, upon his inspzction of KCE, that the aspects as displayed by the Repeaters provided
:‘;tttaﬁché?{c;l;:e positivgly misleading and concsivably hazardous if acted upon by the Driver/Motorman, .

who is not expected to pay heed to them. .
2. Present situation on CR as to its utility 7
2.1 Uptil 1970, the Railway’s SR 115-1(b)(ii) used to read as follows :—

i includi urla-Mankburd

- burban section, Bombay to Kalyan, including Harbour Branch and Kurla-Man
St:oc:‘t‘.iotjl1 ewl::reuir is not possible for the Station Master on duty to give permission for individual elec-
tric sub'urban trains to start, the Guard of the elsctric suburban train may‘auth?nse the trainto start
rovided he has satisfied himszIf that the starting signal has been taken ‘OFF’ for the train and all

the conditions for the train to start are complied with.” A . .
s ) jewed in 1969 at the instance of the Central Railway Mazdoor Sangh (QBMS)
&I‘?ic-tll-h‘?cg‘i{cc‘lm \T: ;0 gglf\?lw(i’crmanent Negotiation Machinery) item that a Gugrd was in no position to
fulfit tl'ﬁs requirement for reasons beyond his cuntrol, such as : ’ By : .
/) Non-provision of “'Repeaters” in all such cases that a *Starter” was not visible from the posi-
® s?c:ld%f the Guard's Cab either due to curvature of platform or due to length of load;
(if) Befective "“Repeaters”™, when provided; and :
(119) Withdrawal of “Platform Pointsmen”.
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2.3 In the processing of this PNM item, while seeking the Railway Board's approval under its leiter
No. T. 361.P/TlI dated 15-10-69 for deleting the liability of a Guard of a Suburban train to verify the aspect
of the “Starter”, the Central Railway made the following points : '

{a) That the Western Railway does not have a similar provision in its G & SR; and

(b) That the then GIR, who conducted the Statutory Inquiry into the “Following Collision of a
Bandra Down Local and a Down BPT Shunting Train at King's Circle Station on 4-6-1954"

~  contended, while holding also the Guard of the ““Local” responsible for non-compliance with
the provisions of the said SR 115-1(bXii) even though the Starter could not be seen from the
Guard’s cab, that the Guard ought to have gone out of his cab to sight the Starter Signal.

Y

2.4 To this overture, the Railway Board res?:'ondcd under their letter No. 69/Safety/79/190f 20-11-69

that they had no objection to the amendment of SR 115-1(b) (i), the revised varsion of which became
- effective in 1970 as follows and this latter version holds good now :

“On the suburbgn_ section, Bombay to Kalyan, including Harbour Branch and Kurla-Mankhurd
Section, where it is not possible for the Station Master on duty to give permission for individual
clectric suburban trains to start, the Guard of the electric suburban train should authorise the trainto
start, provided he has satisfied himself that conditions for thz train t3 stirt are complied with except

that the responsibility to see that the correct signal has been taken *OFF' for the train will be that of
the Motorman only.” .

2.5 1t was rather astonishing that, in its letter No. T 361. P/II1 of 15-10-69, the Railway should
bave misrepresented the facts relating to the then GIR's Report (ibid) and even more amazing that the
Railway Board failed to detect this inaccuracy, for the GIR had actually alluded to the Guard’s responsi-
bility only in his Draft Report, whereas in his Final Report (which was intimated to the Railway via a set
of alterations to the Draft under the GIR's letter No. -Inquiry/75/1171 of 27-7-54) the GIR had indeed
quite categorically absolved the Guard of the Local.

2.6 As this particular Report was actually printed and published (in its final and corrected version
as early as in 1955, there should really have been no cause for any confusion on the Railway’s part in this
context. Even if an observation contained in a Report of a Statutory Inquiry were to form the basis
of a plea for the revision of a SR, the very least that the Railway should have done was to consult the GIR{
ACRS/CRS in the matter; it was thus a pitty that the Railway possibly felt that the rzguirements of safety
could be better served rather by simply according to the Union's demands.

2.7 It was no less astounding that, in spite of the revision in 1970 to SR 1151 (b) (ii) that had vit-
tually rendered redundant the Guard’s Repeaters already provided, no action was taken at all in the en-
suing decade to remove this superfluous signalling equipment. While the Railway Administration had
clearly no ansswer to the guestion as to the precise purpose served by the retention of the said Repeaters,
the sitvation now obtaining in actual practice does appear that, wherever Guard's Repeaters have been
provided on platforms, Guards c_l_g_iake note of their aspect, according to the evidence of the following:

—Shri Z.A. Khan (Guard of B-88 Up on 24-4-81).
—Shri B.S. Mali (Guard of B-32 Up oa 24-4-81).

3. Genesis of the Starter Indicator—

\

3.1 At this stage, it is pertinent to draw attention to Railway Board’s letter No. 64/W-3/SG/G/15/1
of 26-12-75 under which, further to the inconclusive discussions between the Eastern Railway and the
Commission of Railway Safety on this particular subject, the RDSO (Research Designs and Standards
Organisation) was directed to develop a suitable design for a “Starter Repeater” in order to rationalise 1ts

design.

3.2 The design of this special Signal, now renamed *‘Starter Indicator”, was the subject of discussion
21the Slstand 52nd Signal Standards Committees, vide item Nos. 829 and 836 respectively. The present
position is that the Railway Board have approved an Indicator of the following featurz; :

(i) A hooded Single Aspect Colour Light Indicator that shall remain unlit when the Starter is at
‘ON’, but display, when the Starter is taken ‘OFF’, 2 stencilled legend ‘R’ illuminated in -yellow

(if) A double-filament lamp with a reflector or screen ; and |
(1fi) The whole device, with the casing ecither fabricated or cast, to be suspended from the roof.
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"4, The present position regarding CR's Guard's Repeaters—

4.1 In view of Railway Board's orders that the Starter Indicator should remain unlit in the event that

the Starter is at “ON’, the Central Railway was asked as to why no action-had been taken to comply

- with this particular requirement by blanking cff the *Yellow' aspect of the Gnard’s Repeaters existing on the

Railway. The Railway’s reaction to this overture was rather peculiar in that, rather than respond to the

query, the Railway advised under its letter No, TECN, 34/SPL/4/471/182 of 17-7-81 that the existing
Guard's Repeaters were being removed imm :diately. e

. 4.2 Keeping in view firstly the separate development of the ‘Starter Indicator’ under‘the Railway
Board's auspices, secondly the undoubted wusefulness of this device towards accident-prevention and
thirdly the picture that emerged during the course of the Inguiry that Guards do pay attention to such
Repeaters wherever provided, the planned action on the Railway’s part to dismantle these Repeaters was
promptly prevented by invoking the provisions of para 304 (a) of the Signal Engineering Manual and Szction
20 (2) of the Indian Railways Act, which stipulate the prior sanction of the Commission as acondition’
precedent to, inter alia, any alteration to existing signalling installations.



ANNEXURE Iv

Result of discussions with the Railway further fo the Recommendations made during the coursc of this Inquiry

2

. Deficiency

Recommendaticn Remarks

~r

A (Immediate Recommendations under Enclosure 2 to the Brief Priliminary Natrative Report.)

Poor visibility of Starting Signal
{Para 30 (b)) and its lacation too
close for a Motorman to pull up,
had he started ipadvertently [para
. 25(b)).

Lost opportunity in nof making
use of the Platform {or, Guard's)
Repeaters (which exists at some
Stations) [para 45(4) (ii)].

.

Lack of isolation, especially in
the sbsence of flank pr teciion
against over-runs pest conflicting
Signals. [Para 32 (2), and Para 2
of Annexure III (c)].

I (a). Signal Na. RVJ-5 to be relocated The Division intimated under letter No.
farther away to provide better visibility to BB. T/105/A/JC/1981-82/dated 28-7-32 that
Motorman_from normal position of the shifting this Signal would not bs advisable
stoppage of his EMU. T as it would reduce its viiibli'ity to rua-

. through giods trains from WR to BPT.
I(b). A thorough survey to bz made of all Vids its letter No. T 102/P2/81-82 of 4-1.82,
platform “S:arters™ on the Suburban Sec- the Railway advised that, pursuant upoa
tion from these 2 angles and, arising from a j>in* survey, 2 Signals were directed to be
this, t¢ develop an action plan €o remady shifted, the ho»d of 2 other Siznals to be
the situation as necessary. r;_ndiﬁ:d and oae further Signal to ¥: re-

ussed,

2. Guards of Locals to be directed to ob- The Railway main‘ains that, having onze

serve the aspect of Platform Rzp:aters wher- aczeded to the Uaiin's demitd, it would

ever they are provided, without attracting now bedslicatsas w:ll as ind:lizate to try

any onus in th: event of an accident, in to revert to the “Status qu» ante 970"

view of the Revised SR 115-1(b) (ii). The Railway also wishss to dismantle all
. these njo-standyrd  Repeaters.

3.* Up Mahim Liae to be physically isala- " Aftsr a series of diszussions with the Rail. .
ted at RVJ from the Kurla Chy:d by a way, and pattizularly with such physical
Sand Hump and, if spacial ¢rnstrain's pre- isslation attracting ils own hazards as
¢lude its provision, the ‘diamsad croslig’ expyagded in para 46 (c), it was decided
should then be protected by another Stop not to press for it, provided that adequate
Signal in i1s rear. ' a;gk protection was agreed to be provi-

Absence of Safeguard against a 4. Down Mihim  Line to be physically The Rajlway has advised, vids its letter
run-away foad (off 2 parted Down  isofated at RVJ from the Kurla Chord by No. T. 102. P.281-82 of 14-5-82, that a
Goods to WR) fouling the Kurla (rap paints or slip sidiag. sinl-hump siding would bz provided
Chord [para 32 (b} & 46 (d)]. . here. : .

B. (Rwommcndatic-n,mad.c to the GM under letter No. C-10 (INQ)/50-1318 of 12-10-1981).

Absence of flank ]
against over-tuns past confiicting tc be provided at RVJ.
E‘Elmry Signals™ [paras 33 (a) & 45

)). .

protection Flank protection as spzlt out in para 33(c) Initially, the Railway argued that, at
’ such flank protectien could not be provided -
at all similar locations (wherever, for
instance, a cross over from a ‘slow’ to
‘fast® line or vice versa cuts across anather
line mzant for myvement in the opgo ing
direction), there was little points in impro-
ving safety at just one insolated lo:ation.
Pursuant upon extended discussions,
however, this recommendation was accep-
ted by the Raiiway under it letter No. T.
102, P. 2/81-82 of 14-5-82,
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RAILWAY BOARD'S COMMENTS ON VARIOUS PARAS OF THE REPORT

Para 54 : (a) Extension of Flank protection at Raoli Junction :
_ Necessary work has been completed on 4-11-1982.

(b) Protection of Raoli Junction against run-away vehicles :

. Suitable safegtiﬁrds in this respect have been provided in confirmity with CRS's suggestion and
this has beennoted by CCRS. : -

{c) Visibility of signal No. RVJ-5 at KCE be improved :

- Action has already been initiated by the Railway Administration to improve th: visibility of this
signal and they are being advised to expedite the work. ' '

Para 55 :{a) Re-assessment of Motorman's. ‘worklaad, :

The suggestion for change in clarification of ‘motorman’ from ‘continuous’ to ‘intensive' on Bombay
Suburban Sectionin coordination with RDSQ is under consideration. : | .

(b) Introduction of AWS on Central Railway's suburban system :

The avtomatic, warning system introduced on Gaya-Mughalsarai and Howrah-Burdwan Chord line
section of Eastern'Railway has not proved satisfactory due to heavy thefts of aluminium boodied magnets
from the track. Itis, therefore, proposed to try track magnets with fibre glass body to obviate thafts.
The installation of A.W.S. system is also in progress in Churchgate-Virar Section of Western Railway. Ex-
tension of the automatic warning system to other sections will depend upon the successful functioning of
the system in these sections. -

{c) Necessary work to improve the visibility of the platform “starters” on the suburban section has
already been completed by the railway administration.

(d) The Railway Administration has been asked to ensure that staff concerned strictly follow the provi-

“sions of the Subsidiary Rule 115-1 (B)/ii. As dual responsibility on both the Motorman and the Guard

. for sighting the Starters is attended with greater risk, it is not considered advisable to make the Guaard
- responsible at par with the Motorman in this respect.

(¢) The Working Table of the trains of Central Railway adopts safer operating strategy of de-congesting
the accident prone Diamond crossing through deliberate segregation of traffic streams on the fast and slow-
Jines and strictly restricting the use of available cross-overs in only emergenzies. Thz nzzesssity of swit-
ching' of some trains from one corridor to another cannot be entirely eliminated. for opzrational reasons.

Para 56 (a) : The nieed to avoid short-cut methods while dealing with sig:nall_ing failures, has b:e.l
impressed upon the Railways from-time to time.  Such short-cut me:hods like ‘Bndgmg.of certain Ralays
cannot be permitted even to a restricted extent, as suggested by CRS. CCRS has rightly pointed out
that such a recourse can be fraught with danger and therefore, cannot bz permitted.

inioned that “‘Calling-dn” facility appears to be the only safe recourse. It means per-
hap.s‘:;:afl;on\f?silg:aS :I'pa “Calling-on” signal.  This will not also provide an entirely satisfactory solution to the
problem of over-coming detentions in case of failures, as some of the controlling functions are proved
in the calling-on signal circuit also; and failure of any of these functions will resyglt_m the failure of ““Calling-
" on” signal circuit. However, the Railways are free to provide “Calling -on” signal to meet opex:anonal

demands depending upon the local conditions available.
‘ : The recommendations of CRS to providesignal l_'ault controllers is acceptable in principle
Par;: 5?1_(5233;1;01 be possible to meet with this requirement in the near future in view of the ban on
gﬁ:{ﬁ: of new posts. However, C. Rlys. proposal has been received in the Board's office and is under
consideration, '

: ssary action in this regard is being taken by the Railway. - -
;:;g g‘? (LR pl:lti:g; dirgctive as regard to effective functioning of counters has been issued by Railway -

Administration to construction and maintenance officers,

ok
ak



GOVERNMENT OF INDIA
MINISTRY OF TRANSPORT
DEPARTMENT OF RAILWAYS
(RAILWAY BoARD)

No. 8B1/Safety (A&R)/1/9 . New Delhi, dated Nov., 85

OFFICE MEMORANDUM

Sunrect:—Side Collision of B-90 Up Local with CM-15 Down Local at Raoliin. of Central Railway on
24-4-81. . .

The undersigned is directed to refer to the Commission’s O.M. No. RS. 21-T(5)/81 dated 30-8-85 on
the abovenoted subject.

The suggestion of CRS contained in para 55(a) regarding reclassification of motorman from ‘conti-
nuous’ to ‘intensive’ category has been considered by the Work Study Team set up for the purpose. The
team came to the conclusion that the motorman cannot be classified as *intensive’ on the baais of their pre
sént work load under the existing hours of Employment Regulations.

Sd/-

(T.A. SUBRAMANIAN)
jt. Director[Safety-II
Railway Board.

THE CCRS,
Patiala House,
16-A Ashok Marg,
Lucknow.
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