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1. Overview of Incident

Train no. 20501 passed through OMRS/SSL [UP direction] at 05:21:53 Hrs. on
20.03.2024. The Coach WR 211059/C LWCBAC had non-actionable alert viz FBS (RS1)
& Noisy (RS1) respectively in North & South side of trailing trolley leading wheel.

On its return on same date as train no 20502 at CMR (Chamrola), HBD alert in the coach
no WR 211059/C LWCBAC was noticed (temperature of leading end trolley trailing end
wheel north side 82.46° C). Subsequently, the coach was examined at TDL & Axle Box
temperature was found 76.10° & grease seal temperature 80.9° C. Also grease 00zing

was found. Coach was detached at TDL (Tundla).

Post incidence, Railway Board at the level of MTRS, instructed to carry out detailed
analysis of above incident and suggest improvement to enhance working of RailBAM and

to make its alert more realistic.

Detailed report on above is presented below.

1.1. Brief History

1. Ondate 20.03.24 train no. 20502 (ANVT-AGTL) passed JLS (Jalesar) at 21:48 Hrs,
passed CMR (Chamraula) at 21:52 hrs.

2. HBD machine/CMR reported excessive axle box temperature in the Coach 15t
from EP. Leading end trolley trailing end wheel north side temperature was
reported 82.46°C.

3. Train passed MTI (Mitawali) at 22:04 hrs. and controlled at TDL (Tundla) at 22:12
Hrs.

4. Train arrived TDL (Tundla) PF No. 06 at 22:12 hrs. and after stoppage of the train
SSE/C&WITDL checked Coach No. WR 211059/C LWCBAC Pantry Car 15™ from
EP found axle box temperature 76.10°C at 22:20 Hrs. in leading end trolley trailing
end wheel north side.

5. On opening of axle box cover at 22:25 hrs. grease seal temperature was found
80.9°C and grease oozing was noticed.

6. Other axle boxes temperatures of the same coach were found 29-40 degree
centigrade.

7. Coach was detached at Tundla.

3|Page



1.2 Coach Details

Coach No. : NFR 211059 , Mfg. : MCF 01/2021
LWCBAC

Position ;15" from EP , SS-I : AGTL 28.10.22

Primary . AGTL (Agartala)/NFR , Extd. Ret. Date : 04/2024

Base Depot

1.3 RailBAM alerts generated

Details of alerts generated by Way side Equipments
On date 20.03.2024, same rake passed through HBD/CAR (UP), OMRS/SSL (UP)
and HBD/DER (DN). Details of generated alerts by enroute installed way side

equipment’s are as under:

Way side Passing time Trolley North side South Side

Equipment

HBD/CAR | 02:13:00 hrs. | Trailing trolley 22.8°C 23.88 °C
(UP direction) leading wheel

OMRS/SSL | 05:21:53 hrs. | Trailing trolley | FBS(RS1) NOISY(RS1)
(UP direction) leading wheel

HBD/DER | 20:35:10 hrs. | Leading trolley | 26.10 °C 28.51°C
(DN Direction) trailing wheel

HBD/CMR | 21:52:00 hrs. | Leading trolley 82.46 °C 36.01°C
(DN Direction) trailing wheel

FBS: Flanging, Braking, Slamming noise, NOISY-Unknown (extraneous) noise.

| 295 km |
|« >
HBD/CAR (705/23-25 km) OMRS/SSL (1000/17-19 km)

02:13:00 hrs 05:21:53 hrs.
D A
D A UP Direction
U | 146 km |

= g
DN Direction A A
HBD/CMR (1266/18-16) HBD/DER (1412/10-8 km)
21:52:00 hrs. 20:35:10 hrs.
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2.

Analysis

2.1. Analysis of Incident

1. On date 20.03.2024 during its journey towards Delhi in up direction, it passed

through HBD/Chunar, OMRS/Sirsual. The temperatures of the affected axle of
the train 20502 was found well within the limit and there was no sign of high
temperature (all axle boxes found less than 30°C) by HBD/CAR.

. The train was examined at ANVT on date 20.03.2024 and while on return journey

in down direction, it passed through HBD/DER, 150kms before HBD/CMR. The
temperatures of the axle boxes of the train 20502 were well within the limit and
there was no sign of high temperature (all axle boxes found less than 30°C) by
HBD/DER.

. Similarly, while passing through the OMRS/SSL, no critical alert was given by

OMRS/SSL. The affected axle of trailing trolley leading wheel (right side) has
RailBAM alert of FBS (RS1) and left side NOISY (RS1), which are not the
actionable alerts vide Railway Board’s letter no. 2020/Dev. Cell/IGRI/9 dated

08.06.2021. (List of alerts: actionable and non-actionable is enclosed as

Annexure 1)

. The OMRS history of this coach was extracted for the period Sep’23 to Mar'24

and found that OMRS Sirsaul had noticed critical alert of high wheel impact
ratio (5.114) generated in the same coach on date 24.01.2024. It was checked
at CNB and minor wheel shelling marks was found hence it was allowed in same
condition. Control message was conveyed to Secondary Maintenance point
(Delhi Division) and Primary Maintenance (LMDG division) for proper
examination at their end. Later, it was detached at AGTL/LMDG division for

examination on date 29.01.2024 during sick line attention. No fault was noticed.

. No critical alert was generated by OMRS Kanchausi for the same coach during

Sep’23 to Mar’24.
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2.2 Non-Actionable alerts by OMRS/SSL

Details of OMRS/SSL alerts of different categories for Coaching / Freight stock for the

period Jan’24 to Mar'24 are as under: -

FBS(RS1) | NOISY(RS1) | RS1 SHRK(RS1) | Total
No  of| 16948 15316 7740 1067 41070
alerts/% | 41.30% 37.3% 18.84% 2.6% 100%

(FBS (RS1)-FLANGING, BRAKING, SLAMMING, (RS-BEARING RUNNING SURFACE LIMIT) 1-HIGH DYNAMIC
FORCES ON BEARING STRUCTURE, 3-LOW DYNAMIC FORCE ON BEARING STRUCTURE, NOISY-UNKNOWN
(extraneous) NOISE, SHRK-Tonal Noise)

The number of non- actionable alerts having prefix FBS (16948) and NOISY (15316) are
very high and as per present protocol not to be attended. The alerts not having suffix or

prefix and non- actionable also i.e. RS1 (7740) are also quite high.

2.3 Actionable alerts by OMRS/SSL

Total 52 nos. (44 — Freight stock, 08- Coaching stock) of actionable alerts were generated
by OMRS/SSL during the period Jan '24 to Mar'24. Details of actionable alerts for FY
2022-23 and 2023-24 is provided at Annexure-2.

Summarized details of alerts generated by OMRS/SSL during the period Jan 24 to Mar'24

are as under: [Details enclosed as Annexure-2A]

Type of Alerts

Coaching Stock

Freight Stock

RS1 p 7 38
RS1 n 1 6
Total 8 44

p: clear cup fault

n: clear cone fault
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3. Findings and recommendation:

These may be grouped under these categories:

3.1) Findings and Recommendations for Railways:

a)

b)

d)

Finding: Non detection during D2 & D3 schedule of LHB Coaches:
Actionable alerts of OMRS/SSL during Jan’24-Mar’24 in coaching stock is
attached as Annexure-2. Reporting of alerts after last schedule has been
attached as Annexure-3. From Annexure-2A, it is evident that these defects are
not being detected in D2 & D3 schedule because one particular case happened
just after one day of D2.

Finding: Disproportionately high contribution of LWSCN Coaches:

At present LWSCN contributes to disproportionality high % of alerts as can be
seen from Annexure-4. Against 24.24% of coaches in rake composition, the
alerts generated are as high as 50%. All 8 cases involving 6 coaches are either
LWSCN or LWS.

Recommendation: This aspect of disproportionally high alerts in same variants
of coaches needs to be looked into

Disproportionate high contribution of LHB Coaches:

Finding: The alerts have been analyzed stock wise LHB vs. ICF and it is seen
that the number of alerts are very high in LHB coaches [Annexure - 4(A)].
Recommendation: These aspects need to be investigated by RDSO and OEM.

Insignificant correlation of alerts of 02 RailBAM in UP & DN direction
between TDL and FTP section:

Finding: N. C. Railway has two OMRS Equipment; one at Sirsaul in UP direction
and another at Kanchausi in down direction. Total alerts generated in coaching
stock for both the OMRS have been analyzed [Annexure-4(B)] and it has been
noticed that there is a significant variation in number of alerts generated during
Jan’24-Mar’24 [Annexure-4(C)] (OMRS/KNS-34 alerts, OMRS/SSL-8 alerts).

Recommendation: There should be a similarity in the total alerts generated.
The variation of such data needs a thorough investigation by RDSO and OEM
and disparity should be rectified.

No uniform protocol post RailBAM alert and adherence to WILD Format for
RailBAM:

Finding: Flaws in investigations at primary/secondary depot by RDSO:

There are no legislated guidelines regarding analysis or sequence of
activities for culprit wheel to be carried out in case RailBAM alerts are
generated. For RAILBAM alerts Zonal Railway are still following the format
which is being used for investigation of WCM alerts. Investigation reports of
NFR is attached at Annexure-5(A) which does not conform to RAILBAM
investigations. NCR has developed a RAILBAM specific proforma attached
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f)

9)

at Annexure 5(B). ECR has additional sheet for RailBAM at Annexure 5(C).
ER and SER proforma too were obtained and placed at Annexure 5(D) and
Annexure 5(E) respectively.
During investigation many Zonal Railways are not mentioning the type of
OMRS alerts.
Recommendation: The practice should be same for all Zonal Railways and
RDSO may issue guidelines alongside format.

No guideline regarding Timeframe for reckoning 03 alerts for detachment
and investigation:

Finding: In respect to the coach and wagons, no uniform practice is being
followed. Some Zonal Railways are detaching the wagon after single OMRS alert
and some are detaching the wagon when 03 alerts are generated by RAILBAM.
Recommendation: Nos of actionable alerts and time frame over which these
are to be received needs to be defined by RDSO for automatic messaging for
coaches and wagons.

Investigation at Jhansi Workshop:

Finding: Total 74 nos. CTRB of freight cars which having RAILBAM alerts was
investigated by JHSW. Details of findings of investigation are as under:

Type of No of cases No. of cases No. of cases not
actionable alerts conformed to conformed to
RAILBAM alerts | RAILBAM alerts
RS1_p (cup) 59 14 (24%) 45 (76%)
RS1_n (cone) 15 2 (13%) 13 (87%)
Total 74 16 (22%) 58 (78%)

From above finding, it is clear that only 22% of CTRB are conforming

with RAILBAM alerts.

Recommendations:

i.  Workshops which are investigating the defective CTRB should have the
detailed analysis of type of OMRS (RailBAM) alerts and its results.
They should match its result with OMRS (RailBAM) alerts generated
and develop data to ascertain the performance of OMRS equipment.
Such detection of fault should be analyzed by RDSO and OEM for

further improving the reliability of OMRS equipment.

This has to be gone into further details by RDSO & OEM with reference
to Bid document part-ll, Section V, clause 1.4.3.1 regarding
repeatability test which specifies greater than 50% conformance for
smallest i.e. small size defects after opening in workshops and
complied by OEM vide Annexure-1 (plan for type validation / prove-
out of RailBAM system) Para 3.2. Relevant pages enclosed as
Annexure - 6.
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3.2) Recommendations for OEM:

3.2.1.

3.2.2.

3.2.3.

3.2.4.
3.2.5.

3.2.6.

3.2.7.

Disproportionately high RS1 Alert: RS1 type of alert without
(descriptor/suffix) despite being high and comprising nearly 18.84% of total
alerts as well as being in the severe (Highest category) may continue as
non-actionable alert and may not be shown in the system to obviate the
confusion to the field staff. However, their accuracy needs to be improved
so that a part of them are without descriptor and become actionable alerts
in future.
Post failure action details: The details of post failure actions taken on
CTRB/wheel should also be included in the database of OMRS so that its
failure signature can be correlated with OMRS indications.
Cancellation of noises attributed to Environment: The type of alerts like
FBS (RS1), NOISY (RS1) are noise level attributed to environment other
than CTRB. The relation of these indications may be further analyzed for
their relevance to CTRB failure.
The reliability and confidence level of these systems to be enhanced.
If, however, there is any relevance of these signals the conclusive logic
should be provided by the OEM.
Drawback in Systems:
Detailed analysis of OMRS alert history of actionable alerts has been done
for the 06 nos. of coaches ( of 08 cases ) in which actionable alerts were
generated by OMRS/SSL during Jan’24-Mar’24 (Annexure-4B). Following
points is concluded regrading generation of actionably alerts by OMRS
system:
i. No alert in reverse direction:
In significant number of cases, actionable alerts generated by
OMRS/SSL in the rolling stock when the train passed through the
system in UP direction, but no actionable alerts were generated in the
same rolling stock by OMRS/KNS when the train passed through it in
DN direction. There is no uniformity in alert generation.
ii. Different alert in reverse direction:
In some cases, actionable alerts are generated by OMRS system in
rolling stock when passed through the system in UP direction, but
different type of actionable alerts are generated in the same rolling
stock by other OMRS/KNS while passing in DN direction.
iii.  Non recording of alerts in System:
Details of actionable alerts generated by OMRS system are not
available in server for some incidences

Acoustic signature database: Right now, all these data are transmitted to
control server and running software provided by WabTech, and fed into
trending (FleetOne) data base. However, no significant gain is expected by
comparison with Global bearing signature as BG rolling stock in operation
of only in Spain, Portugal and some South American countries besides
Indian subcontinent.
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3.2.8.

3.2.9.

3.2.10.

3.3

3.4
3.4.1.

As the name suggest the purpose of feeding data on trending software
(FleetOne) is to fine tune the trend over a period of time with increased data
base alongside feedback on diagnostic and action taken. However, this
purpose is not served due to not feeding the investigation report on any
actionable alert and correlating with the system alerts which intrinsically is
an iterative process.

Data interchange: Data interchange between CRIS and RAILBAM server
should be secured through API or web services.

Expanding the queries for RailBAM database:

At present any Railway user has access to limited number of queries
predefined by OEM. Railway users should hence have the ability to build
an independent query after incorporating such changes and subsequent
training by OEM. Alternatively, the range of predefined queries need to be
increased after consultation with railway users at various levels who have
gained significant experience.

Various Sensing technologies for condition-based monitoring:

The efficacy of various sensing technologies to monitor condition of axle box
bearings have been discussed in Annexure-7. OEM may take a call in
consultation with RDSO to analyze & fine tune its RailBAM system and
related process & procedures to have greater precision & accuracy in
results.

Recommendations regarding existing alert:

a. Severe alerts without any suffix/descriptor — These alerts should
remain actionable and their correlation needs to be improved by OEM.

b. Repeatability of alerts generated by RailBAM should be improved by
OEM.

c. Severe alerts without suffix/descriptor — These are too high a
percentage and therefore should continue as non-actionable alerts.

d. Defining time frame for coaches and wagons for reckoning specific
number of active severe alerts (RS1_p, RS1_n, RS1 r, RS1_m,
RS1_e) and auto messaging to base depot through SMS and CMM.

Other Recommendations and Technical Overview

Development of make in India bearing acoustic monitor and bearing
vibration analyzer

Development of make in India, bearing acoustic monitor may be
undertaken. Undersigned, while working as CWM/JMP had developed
Bearing vibration analyzer using MEMS triaxis vibration sensor, micro
controller-based hall effect sensor, USB OTG cable for connecting laptop,
C Driver SIMPLOT & MATLAB as software for CTRB of loose wheel set. A
proof of concept (POC) equipment was also developed.

Vibration signature is captured from which noise signature is removed to
obtain bearing vibration signature which is compared with the signature
library of good acceptable bearing’s signature as well as defective bearing
signature subdivided into various type. In bearing acoustic monitoring, the
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3.4.2.

3.4.3.

vibration sensor is replaced by acoustic sensor however, the noise is very
high and the bearing acoustic signal is low which requires amplification and
a vast library is required which should fine tune the system in an iterative
manner.

The schematic diagrams of OMRS for single track and double track site are
enclosed in Annexure-8 and Annexure-9 respectively.

Bearing damage causes interaction between the damaged area and
components such as the races and rollers within the rolling element that
generates additional noise and vibration. A number of signal processing
methods can be applied to the measurements to detect and/or identify the
type and severity of axle bearing defects. Signals can be analyzed in time,
frequency or time—frequency domains. The geometry of the bearing can
lead to certain frequencies being important, dependent on the type of fault.
The following characteristic frequencies are generated in a bearing due to
fault:

a. Fundamental train frequency (FTF) fault on the cage or mechanical

looseness

b. Roller passing frequency outer race (RPFO) local fault on outer race

c. Roller passing frequency inner race (RPFI) local fault on inner race

d. Roller fault frequency

These fault frequencies are dependent on

i. Shaft rotation rate (Hz)

ii. The roller diameter (m)
iii. The mean roller race diameter
iv. The contact angle (rad)

v. The number of rollers

Installation of a few RailBAM in low-speed locations:

Due to presence of high noise, it is desirable that RAILBAM are installed
where noise signature is less i.e. at low-speed locations. Empirical formula
exists to arrive at indicative value which can be further fine-tuned with
acoustics signature library.

It appears that RailBAM systems have been installed on the norms of WILD.
But WILD alerts are immediately actionable alerts and therefore WILD
locations are before major yards but RAILBAM alerts are maintenance alerts
typically 1,00,000 Kms before failing. Hence, there should be different norms
for RAILBAM detectors preferably for entire speed range 30-160 Kmph
specific (vide leading parameters in section IV of COFMOW Bid document
part 2) de linking from major yard.

The signature of the sound generated by WCM System is well known for
wheel flats and in absence of identification of wheel flats bearing acoustic
signal may be greatly masked and hence is needed to be separated to
improve the accuracy of the alerts generated by RailBAM. Thus, WCM
system in RailBAM is a concomitant tool for identification of wheel flat and
thus its acoustic signature to get pure bearing acoustic signature and its
assistive role should not guide the location based on WCH Norms.
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Annexure — 1

Alerts naming Protocol for RailBAM Bearing Faults:

A. Actionable alerts:

Vide railway Board letter no. 2020/Dev Cell/IGRI/9 dated 08.06.2021, alert protocol for
RAILBAL of OMRS system was issued to Zonal Railways. In accordance with the alert
protocol, only Clear Level 1 running surface bearing faults, such as RS1_e, RS1 _m,
RS1 r, RS1_p, and RS1_n have been configured as 'actionable bearing alerts'.
(RS LEVEL DESCRIPTOR)
RS: Bearing Running surface fault; Level (impact severity of fault): 1/2/3: — Severe impact/
Moderate impact / Minor impact; DESCRIPTOR (detail about fault) r — clear roller fault, p
— clear cup fault, n — clear cone fault, m — multiple faults, e — extended fault.

e RS1 r: Bearing Running surface fault clear roller fault

e RS1_p: Bearing Running surface fault clear cup fault

e RS1 n: Bearing Running surface fault clear cone fault

e RS1_m: Bearing Running surface fault clear multiple fault

e RS1 e: Bearing Running surface fault clear extended fault

The description of the Running Surface (RS) fault is determined by the roller pass
frequency — the rate at which the rollers move over the cup and cone raceways.

When a description of the fault is clearly identifiable from the acoustic signal, the descriptor
is appended to the severity classification.

For example, a severe cup fault would be classified as RS1_p.

The approximate roller pass frequencies and descriptors for different RS faults are given
in the following table:

Fault Description Roller Pass Frequency Descriptor

Cone 125t0 14 _n

Cup 10to 11.5 p

Roller 3.51t04.8 r

Multiple Faults of similar severity on cup _m
and cone.

Extended Any of the above with additional _e
indication of an extended fault
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B. Non-actionable alerts:

PREFIX (RS LEVEL DESCRIPTOR)
e.g. NOISY(RS1)

PREFIX — noise that may interfere with bearing or wheel fault detection.
There are 04 types of prefix which are being used in non-actionable alerts, details of which
are as under:

e Clpd - Data acquisition equipment saturated

e Shrk — Tonal noise (removed before bearing analysis

e FBS - Flanging, Braking, Slamming noise

e NOISY - Unknown (extraneous) noise.
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Annexure-2

Actionable alerts of OMRS/SSL RAILBAM for FY 2022-23 & FY 2023-24

FY 2022-23 FY 2023-24
Coaching | Freight Total Coaching | Freight | Total
RS1_e 7 15 22 RS1_e 1 3 4
Actionable | RS1_m 3 0 3 RS1_m 2 0 2
Alert RS1_p 33 913 946 RS1_p 34 279 313
RS1_n 13 329 342 RS1_n 14 76 90
RS1_r 2 5 7 RS1_r 0 1 1
Total 58 1262 1320 Total 51 359 410

Actionable alerts in Coaching Stock

W FY 2022-23 mWFY 2023-24

33 34

7
1 2
==
RS1_e RS1_m RS1_p RS1_n RS1_r

Actionable alerts in Freight Stock

W FY 2022-23 mWFY 2023-24

913
79 329
6
15 3 0_0 5 1
r_______ 4 A A

RS1_e RS1_m RS1 p RS1_n RS1 r
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Actionable alerts of OMRS/SSL RAILBAM for quarterly period FY 2023-24

FY 2023-24 (Apr'23-June'23)

SSL (actionable alerts)

Alert type | Freight | Coaching | Total
RS1 e 2 1 3
RS1 n 26 7| 33
RS1 p 108 9| 117
RS1 r 1 0 1
RS1_m 0 1 1
Total 137 18 | 155

108
26
2 1 / 9 1 0
A P

Actionable alerts OMRS/SSL Apr'23-June'23

M Freight ® Coaching

0

P
RS1 e RS1 n RS1 p RS1 r RS1_m
FY 2023-24 (Jul'23-Sep'23)
SSL (actionable alerts)

Alert type | Freight | Coaching | Total

RS1 e 1 0 1

RS1 n 37 5 42

RS1 p 91 10| 101

RS1 r 0 0 0

RS1 m 0 1 1

Total 129 16 | 145

Actionable alerts OMRS/SSL Jul'23-Sep'23
M Freight ® Coaching
91
37
1 _0 > 0 00 o1

AR A A
RS1 e RS1 n RS1 p RS1 r RS1_m
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FY 2023-24 (Oct'23-Dec'23)
SSL (actionable alerts)

Alert type Freight | Coaching | Total
RS1 n 7 1 8
RS1 p 42 8 50
Total 49 9 58

Actionable alerts OMRS/SSL Oct'23-Dec'23

M Freight ™ Coaching

42

-

RS1_n RS1 p

FY 2023-24 (Jan'24-Mar'24)
SSL ( actionable alerts)

Alert type Freight | Coaching | Total
RS1_n 6 1 7
RS1 p 38 7 45
Total 44 8 52

Actionable alerts OMRS/SSL Jan'24-Mar'24

B Freight ™ Coaching

38

6
/Ll
RS1 n RS1 p
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Annexure-2A

Sirsaul (SSL) OMRS /RAILBAM RS1 (Prefix) reported for Coaching Stock During Jan'24-Mar'24

Actual ding report
: Relling :
Train Advice to
Stock Axle | Sensor type (Wheel | | "
Sr. passed | Actual s e " Train checked . primary [
No. Date SSL(as | Alarm | Train No Resifior| Pasition [impack force, ¢l at (station & |Coach No| Zone Primary Depat] DOC! POH IOHI D-3/D-2 Ret Checked and founid secondary
; from | in rolling impact ratio, | Division $5-1/88-2 at primary depot
per [ Time Train | stock Railbarm) Hime) depot fiwcugh
machine) Enaine Sms Ne
wheel changed due to
EC Abnomal sound from
LT.LW CNE PF 02, RJPE/ POH D2 RNCC . .
1 11.01.2024 0444 04.57 12393 4 S%ide RAILBAM| R31_p 05 3541 1[9_ﬁg1 ECR E°R paa1o02 | 1112 203 Dec-25 bearing S8LiCi48
ER
) y TT,TW CNB PF 01 SDAH/ POH LLHM |D-2 SDAH Coach detachde for g
2 13.01.2024 1045 10:58 12379 3 a8 RAILBAM| RS31_p 114567 1{\;‘2\1;5 ER ER 230621 (29122003 Jul-24 wheel tuming S5LIGH64
R Nothing found, allowed
: : TTLW CNBPFO3 ; SOAH/ POHLLHM | D-2 SADH to run
3 19.01.2024 | 0612 06:22 12313 1 NSIDE RAILBAM | RS1_p 08 50.55 112113 ER ER 050821 01293 Sep-24 SsLiGi252
LWACCN
s wheel changed due to
: ’ LT LW CNBPF 02 HTE! 552 D-2 HTE grease 0ozing -
4 19.01 2024 0745 a7sT 12873 17 SSIDE RAILBAM| RS1_n 08.21-38 193680 SER SER 141122 18.0124 Ock-25 881255
LWSCN
s NFR Nathing found, allowed
; 7, ™W CNB PFO1, APDUY DOC/AFDY D3fAPDJ !
5 29.01.2024 18:35 1852 15483 kil NISIDE RAILBAM| RSt p 191930 E&?ﬁ NFR NFR 270793 108 01 24 Feb-25 tofun SSL/Ci359
NF Mothing found, aliowed
LTLW CNBPFO1 APDJ 55-1 APDJ D3 APDJ H
6 09.02.2024 1221 12:35 15483 G NS RAILBAM| RS1_P 131595 Eulil?sgcgﬁ NFR. NER 230723, 090124 Feb-25 torun S8L/Ci512
LT.TW G 55-2 GKPS D-30YG
T 16.03.2024 1319 1330 12561 3 L RAILBAM| RS1_p CNBPFO2 | 195794 ECR |JYGIECR % A Feb-26 | Report not submitted 85L/CaT2
S5 - LWS 2302 230224
NFR Naothing found, allowed
: ' LW CNB PF 01, APDLY 551 APDY 02 APD 4 .
8 30.03.2024 1153 1212 15483 18 N/SIDE RAILBAM | RS1_p 1230 I:?JV?'S‘}]S"EJ NFR NER 23072003 | 09032024 Feb-26 o run S5LICN208
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Annexure-3

Actionable alerts in Coaching Stock vs. Last Schedule Maintenance

Date of| Level of| Actionable alerts| Time elapsed from last
incidence actionable reported after last| schedule
alert Schedule

11.01.2024 RS1 p D2 30 days
13.01.2024 RS1 p D2 15 days
19.01.2024 RS1 p D2 48 days
19.01.2024 RS1 n D2 1 days
29.01.2024 RS1 p D3 20 days
09.02.2024 RS1 p D3 31 days
16.03.2024 RS1 p D3 22 days
30.03.2024 RS1 p D2 21 days
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Annexure-4

Coach Type-wise % of trains figured in actionable OMRS alerts at Sirsaul

SN | Trainno | LWS | LWACCN | LWSCN | Others Total
Coaches

1 | 12393 3 6 6 7 22
2 | 12379 3 5 9 5 22
3 | 12313 0 14 0 8 22
4 | 12873 2 5 7 8 22
5 | 15483 2 5 4 11 22
6 | 12561 3 6 6 7 22
Total 13 41 32 46 132

% 9.8 31 24.24 34.8 100

LWSCN - Coach are 24% in population in the trains reflected in actionable
OMRS alerts but the alerts generated are 50% of all actionable alerts.
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Annexure — 4A

Details of Actionable Alerts for FY 2023-24 for

different Coaching Stocks of OMRS/SSL

Duration ICF LHB Total
Apr'23-Jun'23 3 15 18
Jul'23-Sep'23 4 12 16
Oct'23-Dec'23 3 6 9
Jan'24-Mar'24 0 8 8

Total 10 41 51
% 20 80 100
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Annexure — 4B

Details of actionable alerts by OMRS SSL and KNS for 06 Different Coaches

. Vehicle Side .
SlN Coach no. Pl Site Rlljrr::glgr Axle _ BEZSEQ
Number Number Train
ECR195861 | 12.01.2024 | Kanchausi | 21 86 4 R RS1 e
1
11.01.2024 | Sirsaul 5 19 1 L RS1_p
2 | ER 172416 no data
3 | ER 112113 no data
4 | SER193680 | 19.01.2024 | Sirsaul 18 71 1 L RS1 n
5 | ECR195794 | 16.03.2024 | Sirsaul 4 16 2 R RS1 p
NFR217996 | 13.01.2024 | Kanchausi | 18 73 3 L RS1 p
13.01.2024 | Kanchausi | 18 74 4 L RS1 e
6 18.01.2024 | Kanchausi | 18 72 4 L RS1 e
29.01.2024 | Sirsaul 7 25 1 R RS1_p
09.02.2024 | Sirsaul 7 27 1 R RS1 p
03.03.2024 | Sirsaul 19 75 4 R RS1 p

Analysis of actionable RAILBAM alerts of 08 nos. of cases by OMRS/SSL during

Jan’24 to Mar’24

Case 1:- Coach no. EC 195861 LWS

a.

On date 11.01.2024, actionable RAILBAM alerts (RS1 _p) was generated by
OMRS/SSL in leading trolley leading end south side.
On date 12.01.2024, actionable RAILBAM alerts (RS1_e) was generated by
OMRS/KNS in trailing trolley trailing end South side.
Different type of actionable alerts was generated in same axle of a coach by two
different OMRS system.

Case 2:- Coach no. ER 172416 LWS

a. On date 13.01.2024, actionable RAILBAM alerts (RS1_p) was generated by
OMRS/SSL in trailing trolley trailing wheel (South side), but this case is not being
reflected in fetched details from WabTech server.
Besides this, there was no actionable alert generated by OMRS/KNS in the same

coach.

Case 3:- Coach no. ER 112113 LWACCN

c. On date 19.01.2024, actionable RAILBAM alerts (RS1_p) was generated by
OMRS/SSL in trailing trolley leading wheel (north side), but this case is not being
reflected in fetched details from WabTech server.
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a. Besides this, there was no actionable alert generated by OMRS/KNS in the same
coach.

Case 4: - Coach no. SER 193680 LWSCN
a. On date 19.01.2024, actionable RAILBAM alerts (RS1_n) was generated by

OMRS/SSL in leading trolley leading wheel (south side), but no actionable alert
generated by OMRS/KNS in the same coach.

Case 5: - Coach no. EC 195794 LWS
a. On date 16.03.2024, actionable RAILBAM alerts (RS1_p) was generated by

OMRS/SSL in leading trolley trailing wheel (south side), but there was no
actionable alert generated by OMRS/KNS in the same coach.

Case 6: - Coach no. NFR 217996 LWSCN
a. Following actionable RAILBAM alerts were generated by OMRS/KNS and

OMRS/SSL in coach no. NF 217966:

OMRS/KNS OMRS/SSL
Date Axle Alert Date Axle position Alert
position

13.01.2024 | Trailing RS1 e 29.01.2024 | Trailing trolley | RS1_P
trolley trailing wheel
trailing (north side)
wheel (north
side)

13.01.2024 | Trailing RS1 p 09.02.2024 | Leading trolley | RS1_p
trolley leading  wheel
leading (north side)
wheel (north
side)

18.01.2024 | Leading RS1 e 03.03.2024 | Leading trolley | RS1_p
trolley leading  wheel
trailing (north side)
wheel (north
side)

The data and type of actionable alerts for the same coach are different.

From above analysis following points have been concluded regrading generation
of actionably alerts by OMRS system:
I. In few cases, actionable alerts generated by OMRS/SSL in the rolling stock when

the train passed through the system in UP direction, but no actionable alerts were
generated in the same rolling stock by OMRS /KNS when the train passed through
it in DN direction. There is no uniformity in alert generation.

il. In some cases, actionable alerts are generated by OMRS system in rolling stock
when passed through the system in UP direction, but different type of actionable
alerts are generated in the same rolling stock by other OMRS/KNS while passing
in DN direction.

ii. Details of actionable alerts generated by OMRS system are not available in server
for some incidences
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Annexure — 4C

Comparison of Actionable alerts generated at OMRS/SSL and OMRS/KNS for
FY 2023-24 for different Coaching Stocks for OMRS/SSL

FY 2023-24 Jan’24-Mar’24
OMRS/S OMRS/K OMRS/S OMRS/K
SL NS SL NS
No. of
Alerts 51 98 8 34
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ANNEXURE-5B

NORTH CENTRAL RAILWAY
Headquarter Office
Mechanical Branch
Prayagra)
File No. NCR!MECH./BZGIpart-‘IZIWILD Dated: 17.05.2024
Sr.DME/ICEW
North Central Railway

PRYJ, AGC & JHS

Sub: Investigation Format for RAILBAM Actionable Alerts.

Viide above referred subject matier, please find enclosed herewith format for investigation of
RAILBAM alert in LHB coach and freight steck

it is advised to ensure the thorough investigation of the RAILBAM alert of LHE and Freight
stock should be done according to the issued format.

These formats have been issued with approval of competent authority.

DA: Format for LHB coach (03 pages)
Format for freight stock (03 pages)

P’\‘:‘*""/%w

(Pramod K}lmar Pandey)
CRSE/Freight/NCR

=N
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ILBA stigat

[ —— e - — - -——_——— - -—

— s General particulars i

OMRS | RailBam Alert type

location/Division | RaEeE W ST S I
| Date == | e lE T T
Coach Position from ‘ Axle no.

_engine J

Train particulars ; ~__Date b =
Train no. Ex-to
(Engiceno. | Load — "
(Rl = e |
Prmagﬂepot | : i ™

Actual arrJDept

| | anq line no. e

1.1 Coach Details : s
FCoach TPamary | Owminc Producﬂon | Date of Retum dafe
j msnber . Depot Rai!wr;% Unit commissioning |

1

1.2 Maintenance Particulars
lf AoySnop  Ilast shop |DateofShop |Workshop |LastDi | LastD3
Schedule done | schedule Schedule ‘ ‘;schedule schedule
(Yas/No) particulars date date
I ssl,  ssll, [ '

Sill) ]

[ e |

Action to be taken by depot on Receiving RAILBAM alerts

item i Observation

..... - SR — — ——— —

B T e
l

|
; A e

2, Abnormal sound from axie box during |
rolling in examination

AR e SN [ e
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¥

T3 Affected end axie temperature. along || ] l v
with other axles | Locationof | Temperature of axle box
| wheel | (Geainas) |
| L-1 [
I e el ———————
L-2 !
- 2 2
1. e ool AL i
L-4 v
« RS )
I i R-6
‘ | ot
SN e o= " R-8 '1
" 4. Condtion of bearing (affected axie) 1
"5 Axleboxgrease cozing = '—'[ : e

&. Any visual symptoms of bearing failure

. Condition of control arm fittings a

e . _—

8. Condition of primary vertical damper

9. Condition of coil spring

i Gondition of wheel read

|}
10 Condition of secondary suspension N
+

12 Any other observation
|
| 13.Action taken -

- |
AComon A SO _ ]

1.3 Whether coach was detached -

Page2of3
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dit ils to be furnished

1. All RAI efOt‘chdlst (-

I '#Logéﬁoﬁ of | Ty ’&gf [tssue 'tActToTtaEéF
l’alarm | Bl ; e | identfied for |
' | the alarm

\

| '.
e - runeek i e
5 e - B oot e =

e fre i et
L 5.
#0s por figure AlFure B vhdes pare 182 InIn mwlfmmﬁﬁmﬂmﬁ Hiainenance Marusl for | LHB Coathes,
Vame-it (copy enciosed). Detais of cach aiarn should be lisled in separate QWS

SN ! pateof Issue Location of | Action taken:
- sick identfied failure

Page3oi3
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ert Investi n

D = Genetal particulars
OMRS - RailBam Alert type |
location/Division | | IS I
Date ) e \ Time S et e
Wagon Posuion from ‘ Axie no. t -l
'.9_"_91'!3 __*_-_.l___ =5 are N S 2 -
(Trainpaiowars | “Toadedlempty [ |
Train no. T 7 Ex-to
|t ———— S B — S— — e | e e ———r
Engine no. ¢ Load b
"BPC no./date /yard S35 e h e =
nameType of BPC - S 3
| GDR details T M | [ B
1.1 Wagon Details
TWagon numbsr | Type of wagon |POH TROH ~TRelurn date
= e =
l | I
Action to be taken by depot on Receiving RAILBAM alerts
T ftem . ]  Observation = )
2 DT G ASSECOSI S =

5 Abnommal sound from CTRB during
1 roiling in @xamination '

3 Affected end axie temperature along l

with other axles Location of | Temperature of axie box

e __ (Bearings)

| o |LHS “r_ _____ A

| e _ b S (R

| ” EXTWEES L
| =i RHS | J
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g~ = T

TTLW }’uis__’_ bl
s

| e - I
i 5 ke i e ' RHS [ 1
~4. Condition of bearing (affected axle) ',
SN =t (T I

5. Grease oozing

8, Any visual symptoms of pearing failure

5 Gondition of EM pad(shiftediperished) e

5 Condition of CCSB (gap, wear plate
‘worn out, any other abnormality noticed

etc.)
g Condition of Adaptor (cantedlany other = e B
abnormality) ‘
i
" 30.Condition of coil spring | = 3

e e

i 17, Condition of wheel tread

i'fik\?{&he“rd’b&?h"aﬁ& = ] X == o

1

e == T o S
14_Conclusion S

L ——— e e —t— oo o e

e —————— |

page2ofd

32|Page



Additi detai furni:
1. All RAILBAM Alerts for the Wagon during last one year:-
SN ' Date of | #Local'on of | TV&% " [lssue | Action taken |
alarm 3 identified for
| the alarm
) : ’ |
L - -1 - + 1 - VT — IF —
=S — + t = I T
L—_“?-_ ———— 4» '—f —_— —— e — _—I C— ——
>
5. Bl S = B -
SN 6_ate’ of lssue Location of | Action taken —l
sick | identified failure
: | marking 2 Pt i o
TE N | |
=—=- = = =T == ]
Ja=a 1
3. ?
_*. - ———— ——
4. 4 -
T N S V [ : * ) |
Page3of3
é
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SSE/C&W/RNCC

Danapur

Annexure — 5C

East Central Railway SN
DATE: - 14/01/2024 5C

Rajendra Nagar Coaching Complex, Patna Report *

| Check List To Be Filled For LHB Coaches With OMRS Alert
Type of Failure On-line Monitoring of Rolling stock System
Coach No EC LWS 195861
Train No. 12355
$52/553 Date HRT 03/11/2022
Rt. Date 12/25
SSibate ~ - o=
01,02 &D3 D2 RNCC 11/12/2023, D3 RNCC 05/11/2023
Date of Detection 11/01/2024 & 12/01/2024 respectively.
Date of Placement 14/01/2024
Alert Details OMRS machine at SSL reported RAILBAM RS1 _p in D/D $/S wheel & KNS reported RAILBAM RS1-E in D/D S/s
wheel, >
Observations Items to be checked as per OMRS protocol Issued
by RDSO CONDITIONACTION TAKEN Lt. No. - Condition Found Action Taken
R2/171/WILD/Rlys/Vol.-XIt
1. Wheel defects as per IRCA Part IV & CMIK 003. oK
2. Inner/outer axle spring broken. Ok
a. Inner spring condition Ok
b. Outer spring condition Ok
3. Oil leakage from Lateral/vertical/Yaw dampers. Ok j
a. Lateral damper condition Ok ]
b. Primary Vertical damper condition oK j
c. Secondary vertical damper oK ]
d. Yaw damper condition Ok ’
4. Defect in secondary suspension system
(Inner/outer)
a. Inner spring condition N/A ‘,
b. Outer spring condition N/A —J
5. Alr spring should not In deflated condition. 0K ,
a. Alr Spring height oK
b. Isolating cocks of pneumatic system (air spg. oK
/FIBA) set for proper functioning.
c. Leakage test of pipe line & joints of pneumatic oK
suspension with soap solution.
d. Visual condition of levelling valve & installation OK
lever
6. Control arm should be intact properly Ok
7. All components of primary suspension (Rubber Ok
pad, rubber spring and ring) should be in intact
position.
8. Abnormal sound from axle box/ hot axle, D/D /5 wheel bearing Coach detain for wheel
abnormal sound dia. change.
913 mm.
S. Wheel Shelling observed. Refer TSO- 04 if No
wheel shelling found and format is attached
(Anex.1)
10. Antiroll bar Ok
Action Taken D/D §/5 wheel bearing abnormal sound dia. 913 mm. Coach detaln for wheel change. £
Bearing Details D/D N/S- SKF OR V 06 18 16714 JQ 116 18/07/22 —
S$/S- SKF OR V 05 14 38663 JQ 02115 18/07/22
Remarks
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1.1 Following details to be provided:

Train [Coach No. and| Critical / | #Location | impact | impact | Envoute Locat
. mpact | Im En-route |Location
Fno. Transportation Maintenance| of slarm | Load of l.:::' Observation who-—'
, code Alarm with slarm | Factor of alort |
' date alarm noticed
| (OMRS/
l
Site)
! ' - i ‘%Run
239 e
s|;: 3&EC L ws tosgsr | 1101/2024 & | P L awe | L&
2394 120012024 P ngwwc KNS
I.I' Mazsage for MRS Nart in Pragagr Diviice
~ .‘M"_, o mae Lo W*;':.—, =5
-] = ’
o | |8 g.. i p— e -
Lopm| . l -
R S | -.n-l "'E rJ on iMi oo | R "&"'i SRR ERmEIT

As per Figure A/Figure 8' under Para 1.6.2 in chapter 1 [intraduction) of CAMTECH Maintenance Marwai for LHS Coaches,

Volime-i!
1.2 Detalls of Alarm:
0] Whether alarm / alert received for one wheel or more than one wheel inpresent

case of alarm (Provide detalls). - ONE WHEEL
Details of all alarms should be listed in separate rows & feedback and actiontaken

ii
. shouldbaﬂllodforceehalamhiouovmgfomat—lommdmed
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~

1.3 Coach Details
MT&.‘MNM Production Unit fﬁm of commissioning ' :
RNCC EC 1 MCF S
1.4 Maintenance Particulars =
Any  [Last  shop | Daieof Shop | Workshop | Last D1 LastDZ 53
Any m]me mmp Date of Shop | Schedits: | eonadue
g m‘“"",, caces date date
Schedule | (SSI,  SSII '
done SSiH)
(Yes / No) {
D2RNCC
O 03/11/2022 | AT == liaman02a, b
-
S. | Date | Critical | #Location | Impact | Impact mmm'mn]
No, of | Maintenance | of Alarm Load of load for the taken
Alarm | Alarm alarm | factor of Alarm |
|

N.L[ |

™ per ‘Hgure AfFigure B’ under Paca 1.6.2 In chapter T {introduction) of CAMTECH Maintenance Manual for LHB Coasches,
Volume-ll [copy enclosed). Detals of each afamm should be listed in separate rows.

Marking Para 1.6.2 of CAMTECH
Maintenance Manual for
LHB Coaches, if sick

marking due to coil spring
fallure or bearing ﬂlurol

or wheel defects or any q
other axle box
level defect _1
i mos/2eet DV DEFECTIVE (MAKE- REPAIRED |
| F)
z 26/01/2023 WSP DEFECTIVE l REPAIRED '

4.1 Investigation for Axle Box involved in the alarm / alert- Ok

- 4.1.1 Condition of Wheel Tread: Wheel tread condition shall be thoroughlyexarmined for shelling,
fiat or any other iSSue /D /S whae bearing abnormal seund Sa. 913 mm., Coach detuin for whee! charge.

Note:  Corresponding othor whee! of same axis shoukd also be checked for adove
Paramalsrs.

4.1.2 Bearing: Temperature of axle box and visual condition of Bearing.
Temperatura —N/A
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; ' Visual condition of bearing- Ok
!
Note:  Comespondin 9
¢ Mhm%“'“"’“mm“hmmmmu
4.1.3 Brake System;
[—ijﬂhﬁh system shall be checked as per Annexure -1 to this format.
mﬁ?&"’&"’”, Washer condition Dole hrough Jparihed / o
u 2 ac&ecymm‘;fm—

3 | BCpressure in coach also [ G Theough
any fluctustion in

- fast DR fesdng. BC presiore roticed w.r t O (03 K5/CMT)

_Mﬁvwbodvxm'mmwzmmam $ed design

S| Check the size of &€ fiexibia hose pipe bogie
to body whether fitted X
:::9 .:'::"m“""c'"”!’w“mup Ged i curmm:o:’w,o 152
o
L MWMMxommammmmn ; X
bogie 14 mm
71 Check the BC Rexble hose pipe for any Twist, bent etc. Found ok

Mm&mammhMWﬁumuww OK (ALL READY MOOWIED)
' MMM.dMIMmmM

. % | Conditicn of BP fiters N Ok =1
10 of PEABP box and check for any Iy 2 Ok

4.1.4 Control Arm:
S.No. | Check Observation

1, Visual condition of Control Arm 0K
Note: G

Cormespanding other contrl arm of same sxie Shoold 8iso be chacked for sbove
parameters.
4.1.5Coil Spring:
'S. No. Observation ]

1. | Condition of involved coll spring oK

2. Congition of coil springs at other 0K
axle boxes.

D'~ Note: In case of broken coll Spring, achon Shouid ba 1aken a5 por exiant GUideInes
' investigation as per format for col spring feilure shel afso be done.
4.1.6 Primary Vertical Dampers:

~S.No, Check Observation
1 Visual OK
2. Leakage OK
Note: 1) N condilion of primary vertical damper is nof OK, it shall be changed.

2) Corrasponding cther dampér of same axie showld also be checked for above
pavamatars,

4.1.7 Inspection of Primary Bump Stop:

"S. No. | Check
i K
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Condition of coil spring.

Condition of other coil spring
nest of same bogie.

N/A

5.2 Air Suspension System:

. No.

Check

Observation

1.

Visual condition of air spring

2.

If inflated , Installed height of
air spring (289 - 294) mm

OK

Isolating cocks of pneumatic
system (air spring/ air spring
control equipment/FIBA) set for
proper functioning

Leakage test of pipe line and
joints of pneumatic suspension
with soap solution,

Visual condition of leveling

OK

valve and Installation lever

o 3 w b A ‘
SR ) “f?x"-boummmm installation levar of same bogie should
5.3 Dampers;
S No. | Type of damper Inspection | Observation ]
1. Secondary Verticai Visual OK 7
2. Dw Lateral Visual OK }
3 | Yaw Damper ; Visual oK .

Note: 1) #mammumonumumu.
2 wmwmvmmwnwwdm .
parameters. bogieshouly

afso be checked for above
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Item

Observation

Visual Check

OK

Note: Jf condition of antiroll bar is not OK. it shall be rectified for observed defect.

5.5 Lateral and longitudinal bump stop:

Visual Check OK

S. No. fition Details sought / Check
1. | Bearing failed (Reported D/O W/5- SKF OR V 06 13 16714 JQ 116 18/07/23
wheel bearing detail) S/5- SKF OR V05 14 38663 XY 02115 18/07/22
2, Wheel tread defect Depth of cut to make wheel good
DID SIS wheel bearing asbnormal sound dia. 913 mm.
Cosch detain for whee! changs.
3. If coach lifted for any other | Movement of beanng should be
reason checked.
NO

o) \9\?.'
cC
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Annexure — 5D

&1
| 'Y
A ‘llhn'

Condition ol DTHER wheel on
Condition of Comcern wheel same Ade &
and Corresponding other sanng
In same axle
‘Wheei tread comdition of reported wheel
{Shetl/Skic/notiow) oK o
With Measarement

wm(mutm if
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No NCLISPLOAZ02

Do Mectancal EngneenCAW)
Easiem Radway Sealtah

Datg: 15,04 2028

Suts Quesies frem HQ rogarding OMRS alert of two coaches 112113 LWACCN & 172416 LWS did 18.012024 & 13.01.204,

Vide Dabject sbove tha oxtads repor of CARS skert of he 3bowe mentoned cORChEs afe & undés .

1 Tadetad report of the OMRS Jlert = furnished befow for 172438 LWS ctd 13.01- 2822 The coach was detached for wheel

turning on account of no 3 wheel RTS on 22.01.2024,

2 There was no information of OMAS alert regarding coach 112113 LWACCN on 19.01 2024 neither from any
division nor in CMM., The Last OMRS shown in CMM 15 21.11.2023 , But from sick history Is found that the
Coach was detached for wheel turning on 02.01.2024 ( ali whee! skidded) and on 27.01.2024 | whee!
1,2,3.5,6 whee! skidded & shelled ) in this period WSP was in working condition and code was 99

Datads ONRS seport and achon taken of coach 172415 LIWS

Dwsos | Mg | TEMS( POMDOGC
S ho smoamed | WILSY | Teain | oM Cosch | ™
Doie | OWRS/ | o | epue | P | TWe | ROl | Dawe | Time
0BCMS Shop | Dae | Depo | Date
0 3 o8 13
SO | onpe | OMRS | 72379 | SDAH | ER | uws | w2t {Lkw | 06 | soan | 1z M2 | 01 | A
20 02 2024
Ramarks = ||
- WM | Themmal s ; [ate Sent
‘"N'm'm, ot i Tee | S | Tempers ooy | SotchoWNow. | o\ e | LLHA®A | by
vabae re (Far) | S0 e Pp Cranged for LLHH®
i ol P ) owsticah | A
RS1_ WL » o0
o ReiBant : A ’gg:
[ Inspechoniwestoation Reped
By Seop
Oate of Deeals Achon Caw ol Detais
nvesigalon | wepont | Tanen | mvestgaton | repos Actors Takon —
\
Note A
1E01-202 | oomat | Alowed \/
found /i
e
SSESCERW/SDAH
k
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Annexure — 5E

Repurt in connecetion with defeet defeeted by OMRS
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Annexure — 6

§.3.38 When Trock e Rail 35 roicwad. i 20l be presatlilec S gho wack mwmied senvees v be reimstalled on Ihe resewed track

13
Alles 1y swand of cumrst, e seodecs shall Apply fvg s of documees in-hard <oy whong with the soft oy m
English banpuage ara coverity the folfowing.
*  AllSyiem regairements o dewils, mekding system configirstion, hacdware, softmare, CoanEMLy, setwerk,
by, daaflon, site plank, s sye plan e
*  Dtaed Fspectin. Tossing, Transporsation. Instefatie md conwiskigning plan
¢ Mumoaks of pcrating Instructions, répair procodurns, perodical muntenance checks Overauling, bspecuon,
Totng wrd tonhly shidmge and calibestion frequescy for the complets system DifTiezent ks for
Divzsnal UAW sumro) oftics and ts Cintral Ussitied shoald be nsscy
*  Comprohetiaso Wil of saterals andt list of spares mchuding dramings of amy specithc toplmg
* A daaded Resouree denkvmient plan mtuding details of deplovment of Key PTUseet prerseenticd
*  Backup ofsoftwar used, i exovinshle Tifos in € 11 A1 b s M0 mstructioes:
o Dxtails desinn pod drawingy, biyost of comimal o Fomrol um Emning ventne Suriding ncluding srshyitecnafe
af nerwor Lonm ity i fmerucnuny
* Detuils of e hod caloutaions for ECmiraliza A= sonditesting o gie buiding
Sy stenshouh havy sendardl it lochatia! divuaniust wharh Loe e bookmartod by diffennd gson with Iminmg
ek lf dellren) cukegenion o) uvers i shandd 2l v eatdrni o lrvaehoomy youy
4 L

The tenderer mus subme datals of feplan for (he pécpvivad 4y stees along wilh the offer, 1z shindd prana fage incude
the folbowey datals.
B4l Factory Sub-System Leved Te

Factory acoeptance test i camied out excheck e full Furxtieatity of the systems incliding sebearilioms and Somponoses

wisgrated ¥ a ully fmceiona teved it » factory. This 2 the GA teat Jone at e factory ether hy the Tenderer o thrvagh

hne party: testing. These sests will ot be Uilncsved by e IR reprasenttives. All ducumentsion for this stapg of Testap

130 b subematred 1o the IR wam setminato! fon e System ProvigOul 1ot at the Gactony

142, Systes Provieg-Ou Test s Factory

This b thet 1658 3t e siagey o the fisil PROVING Ol of e Sysiem. Allsdivadinlly seatnd sub-systems, as oudeed o

the arse 14:1, are 10 e integrased I o fully functiuml manser end of¥ered fur inspeceasn. The sest wild be wingsssd

by the IR team sy i prermises of the T idenr Thie systom riggod up shouind be acgessid dor-lim over the Web i Tadsy

¥ the Indipa Réefway (IR} oMiisds for feview o) this slagy

1A3, Siee testuProving Out Tests: Validaton sohemne for Provirg s res of fiest OMRS systeon shilt be farnadiad

by sysiom suppliers | designor whong-wieh e ulfer dowever the s shall be devided joimly hetovesn
COFMOW. RDSO & revsaciing g wd the seesestill ovderer afio tiser of LOA, Aflvr installsgion &
nal commiss netinng of die tasi FIMRY sy stam a il e dime 3 she coatracui i) presence of RIISH Mong with
comcrnal ilwasn) | onaanee ax por soliciios sy e The Rasis of which Lommscstoning can be
carpletet By the comipnoy. Balinee SpEry 0L OMRS Wil by inspacial hy RITES efore doginch 2o
Leonmidsietnny of balsace MRS Giatemy will e Hong by the contractor a preseivie of vonsigees as per
o ol di ol

b Steps Involved iv ABL) prove-out;

Froving <f o Acoastny Heanny Munroricg System of OMES fo Connistancy. alibration & sepeatinlay ay pyr RDSO
Apicification is & be doe i following throe shegra:

=) Using data caprured tiy the syssémn lor CRISTNg poecaby ftaies - for PIOVeEsg-cal conssiensy

b} Basmning " Test Specal” with krowy Bewning defests fim proyifg-ceat reptiaican

3 Using Calibrnor or Simnd Leve) Moo (SLAM - fiy Calihrin

ul Consistoney Testy
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Diate logped by e system foe all vehicles of ranning tryime thioup i 6 for ¢ period of 1 dsys-shall be shisined

from te avkable OMRS jrocessing soltware 4nd widh be crceschieckal with che actugl no of passengger rains Dovssod fom
fhve sitie ay per fecund ul BIVISIOE SECHim comrel 15 Per Slira my, oo

For tresght s 1o chech cosintetey bor freight siocks, dala recondat froos trigl runs conduciod wies et train fimnned fur
sepembitiny tem will be wsed. '

1.2 Repeaiability Test
Loy Copohit il bexstrioes.
[S.No. | Details ns per divisional seccionsd costrol Details & fogged by OMRS Wemarks, regmding
: ' oL T phonoyraphs
1 Dore Tese | TranNo, | Nu. of |'No ol | Dae' No. of | Nooof captured by Fotn
Vlnck S Fini Vible © bearmg . | TAG sysiem o
passad beunng precacd ‘ro( WFID 35 available
P whoh
R
] | seowid
| . 4 1ken
| ) P

Rebabiiity of the system with tepedt o coaches: Toccetnives, wan be checkad by extracting teesl daa from OMRS
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1.3 Calibration Test

In ABD system the only component to calibrate is the sensitivity of the microphone
cabinets. A calibration unit is ysed to position a random noise source at the axle hes

installed in Near {Master) and Far (Slave)
ght on both the tracks in front of the ABD

system (microphone aray). The methodology as proposed by OEM in the contract placed by Railway Board was followed

for Calibration. During the final acceptance stage of the installation, the calibration of th

firm 10 ensure that the system 15 providing data,

e system was demonstrated by the

The details of calibration protocol followed during insiallation of existing OMRS systems at IR sites s as below:

S.No. | Description Expected results/ Comments
& For Calibration Umit Record
Model., . vvnennieaeissiposilnianisariinrioin

Record Sertal Number . ....oooioimmne

Recard Calibragon Date ..oy
2. If & SLM is required (e the calibrator is vut of
| calibration)

Record Model o,

Record Serial Number |
Record Calibration Date .. —— L

-

3 Position calibration unit on rack. approximately § meters | Sound pressure levels
ta one side of the cabinets and activale ds descnbed in the
specification sheet (Packed with calibration umit) Note: The calibrauon unit shall emit levels
Point the sound level meter (SEM) directly at the | within the limits stated in brackets

calibration unit from & distance of 2.5 meters, SLM should

" be level with calibration unit, Measure sound pressure level " Betore ! After Calibration
(SPL) lor 6.3, 8. L0 and 2.5 kHz 3nd Octave Bands Calibration
Repeat this check after calibration, (If using calibration | | 6.3 kHz ....dB (60-80...... dB
unit, record values from calibration unit User manval - | | 8kHz......... dB | (60-80)...... aB
Calibration data. In this case the overall value i§ noet 10 kHz......dB | (60-80)...... dB
required and the use of a SLM and the repeated check is | (125 kHz...dB | (60-80)......dB
aptional) Overall .....dB__| (<90)........dB

1.43.2Wheel Impaci Load Detestor (WILD /WCM)

Site Test/Proving out Test at Indian Railwayy site, to demonsirate consistent and accurate data measurement and
sssaciated defieet reports, and data storage tor vach axle of representative trains including iram consist preparation, For
this, the system will be tested w different conditions of the train formauon and operating conditions. This test wiil also
nclude measurement system calibration

Proving out scheme shall be degided jomtly n consuliation with ¢ontractor duly incorporating specitic lechnelogy based
feature of the offered system and the technology platform on the system is hased. Sample test scheme for proving-cul
test shall be furnished by the senderer along with their offer.

System Commissioning Test (SCT) at the Indian Railways Central Data control cum Traming Centre, demonstrating
consistent and acourale data transter from site 10 database & display subsystem on the System Server with adequate
response nme; this wall provide crass<chiecks of data from site storage and demonstrare all data retrieval and display
funciions. kssuing of alurms will be demaonstrated

The Contractor shall demonstrate/conduct the following tests 10 the consignes during Commissioning. Detail plans for
the same shouid be submitted within 30 days of the order.

i Consistency Tests with regard to data capture functionality: -

a) Al the trains should be perfectly recorded with regand 1o direction of motion, date and time of
passing, speed. no. of axles no. of locomotives and reports should be generated for at least 98% of
the trains. The system should be able to generate trains drop list to record this requirement,

b} The complete data report {without missing any axle) including Maximum Dynamic Impact Wheel
Load, Average Normal Dynamic Wheel Load, Impact |oad Factor & speed of a wheel-set of the
trains passed shall be genernied.

" Impact Load measurement capability: The contractor should demoensirate the impact load measurement
capabihity using suitable gigs, fixwres, impact hammers of sther calibration equipment duly calibrated with
centificate issued from @ Govt. ceriified agency The calibration equipment will have 1o be provided by firm’s
representatives and should have vslid calibration cortificate fssued from a Govi, cernfied agency. The
calibration of the system should be demonstrated by the supplier at the time of commissioning of the system.”
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1.5

i, Weighing accuracy at crawling speed: System shoutd have weighing aceuracy in ange of +4% of the
known/stamped wetght (calibrated) v gpon/coachioce 8 crawling speed.

2. Repeatability Test: The reliability of the system should be observed with the repeatability of axle load recorded.
If the same rolling stock passes with the same speed, the axic load recorded by the system should be approximately
same or within the range of £5%.
Acceptance Certificates. Records of all tests and conformity checks shall be provided by the Tenderer and be made part
uf the sysiem documentation.

1.4.4. Statutory Certification
The System must meel all the International and Indian statutory reguirements as applicable for the System and its
component.

The tender should submit its rraining plan along with the offer and it should include the following.

1.5.1. Pre commissioning

In order 10 have an insight inta the 1echnical detaits, method of operation, and fault deteetion and rectification, the contractor
should impar training tw IR Personnel for 260 man-days sl the manyfacyne s Siteas well as focations where this technology
is i use 1R wilt bear the cost [or travelng and stay during i {entatie travmng plans and modules should be mdicated
along with the oller

1.5.2. User Training

The contractor wiil alse avange one-week training at his cost 1o IR personnel at cach of the site and at the Control Center
and should cover following essential aspects.

o Operating procedure for system at site office:

e Preventive and corrective maintenance procedure for e mstalied system.

e Trammng on repair. reptacement and calibration yigs instrumentation used including the use of calibration jigs.

o Acquisition and interpretation of the measured data.

1.5.3. Online Training at Contractor’s cost

1.6

1.7.

1.8

1.9.

1.9.1

1.9.2.

1.10.

Web base self-leamning (torials about the vanous aspect of the user interaction with tranee management capability should
be available. Tt should be possible to give controlled access to different fype of content to different users

Packaging & Transportation

The Contractor will transport the completed system in such i« manner that minimum dismantling of the system 1akes piace

paost proving-oul Inspection at the faciory. The puckaging and transportation should be designed to avoid any transit damage.
The Contractor shall carry cut.a system cheek at the consignee end along with the consignee before unpacking 1o avoldl
subsequent complamis regarding short shipment of sransit damsge. This cheek should be done smmediately on receipt of
consignment at the consignee’s place

Installation and Commissioning

The complete installation and commissioning of the system will be carried out by the Contractor, including foundation and

civil work at sites to be decided by negotiation with Indian Ratlways. The Contractor will advise details of the instaltaton
plan indicating intermuptionispeed restriction to traffic (if any), in terms of hours/days during installation and commissioning
of each site,

Preventive maintenance and Comprehensive Annual Maintenance & Operations Contract: As per Annexure E of Section-

V of Bid Docanent part-11

Warranty

The Warranty shall be governed by clause 1400 of Section-11 of Bid Document part ~1 except that the period shall be 36
months (3 years).
Foreign Suppliers wheo do not have registered officemaintenance facilities in India may authonze an Indian Agent, who shall
be responsible for maintenance and break down support. In such case, Indian agent should have experience of maintaining
any type of wayside equipment after commssioning The renderer should submit documentary evidence towards the
cxperience of the Indian Agent in maintaning the wayside equipment in India. along the offer. The fndian Agent should
subnnt detatls of infrastructure and man piower avartable with them n the higd

List of Documents to be submitted
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: Tender Number G-108081
@ wabtec Submission Due: 25 June 2021

CONTROL SY5LMS

COFMOW — 0MR§ ~- Tender proposal bty Page 1 of 2
ANNEX |
PLAN FOR ‘“TYPE' VALIDATION/ PROVE-OUT OF THE
RAILBAM SYSTEM

{In accordance with Clause 1.14.3, Bid Document Part — 1)

1 INTRODUCTION

1.1 Document Purpose

This document is submitted in accordance with Bid Document Part-1l, Section V, Clause 1.4.3; Site
tests/ prove-out tests.

This document describes the ‘type’ validation/ prove-out plan for the RailBAM system using our
standard site test procedures. The test procedures include:

i, Site Installation Test (51R-16-0054-1PR-870867-1)
il Full Acceptance Test (S1R-16-0054-TPR-873617-1)

2 Site Tests
2.1 Site Instaliation Test

As a standard practice, p’isl instaliayion of the systerus, Site Instaflation Test (SIT) procedures are
conducted. These test procedures verily that the systems are ¢onfigured correctly and operate as
‘designed’ without er(ors

A capy of the SIT procedure for the R2ilBAM system is included at Annex D. The SIT procedure also
includes the calibration of the Rm&BAM system as per Appendix B.7 and 8.8 of Annex D of Inspection
and Testing Plan, |

2.2 Full Accopta'm:e Tests

Satisfactory complellon of the SIT procedures including calibration is followed by conducting the Full
System Acceptance Test (FSM) The FSAT verifies the data flow from a wayside site to a data server,
and availability of data through FleetONE to users is configured correctly and operating as ‘designed’
without errors. In other. wcirds, the F5AT confirms valndnty of data measured by wayside systems,
validates data transfer to the Con!rolCentfe and cocrect data presentatxnn in the FleetONE software,

Satisfactory comgplction of the S8 and FSM demensiraies that a waysivs site including all the wayside
systems (RailBANY, WCM, ana PhotoTAG) and assoliated sub-systems (Equipment Hut) 15 fully
validated/ commissioned for waerational use, and ready for acceptance by the client

The commissioning of the site and systems is indicated by our standard Certificate of Conformance
{CoC) decument.

Copies of our Full System Acceptance Test and Certificate of Conformance are enclosed at Annexes G
and H, respectively, of Inspection and Testing Plan.

3 Compiiance with Site Test Requirements

Following the Site iests, compliance with the lype testing requirements can be demonstraied as
described befow,

3.1 Consistency

Data recorded over time for a'certain period, say 10 days will be used to demonstrate consistency
cornpliance.

3.2 Repeatabpility

Repeatability will be demonsiraiad Yy mont orning tnrcugh the Hm-n NE software multicie passes of
defective bearings identified iy the SalBAM - yatem as pet clause 1431 These ¢an pe further verified

by examination in s workshaop. P 1;2 Rizean

-

i
tes et 7 TR s s
Ref 51R-20-0045-PT6-8761140 J‘ Comn\(-rc il -inConfidencn : 18 5une 2021
L R
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Tender Number: G-108081

@ CONTROL SPSTEMS Submission Due: 25 June 2021
Page20f2

COFMOW — OMRS — Tender proposal

3.3 Calibration
Results from the SIT calibration will be used to demonstrate calibration compliance.

Note: Following the type (or first article} testing that is concerned with the first equipment set, the
standard production testing that includes conducting SIT and FSAT will be applicable to all the

subsequent equipment sets.

— e

Ref: 51R-20-0045-PTE-876114-0 Commercial-in-Confidence /@me 2021
/
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Tender Number: G-108081
0) !!a,f ,‘,?,,c,s Submission Due: 25 June 2021
COFMOW — OMRS — Tender proposal Page 1 of 2

ANNEX J

PLAN FOR ‘TYPE’ VALIDATION/ PROVE-OUT OF THE
WHEEL CONDITION MONITOR (WCM) SYSTEM
(In accordance with Clause 1.14.3, Bid Document Part ~ |1)

1 INTRODUCTION
1.1 Document Purpose

This document is submitted in accordance with Bid Document Part-Il, Section V, Clause 1.4.3: Site
tests/ prove-out tests,

This document describes the ‘type’ validation/ prove-out plan for the Wheel Condition Monitor
{WCM) System using our standard site test procedures. The test procedures include:

i. Site Installation Test (51R-16-0054-TPR-870681 -1}
ii. Full Acceptance Test {S1R-16-0054-TPR-8 73617-1)

In addition, a test train comprising wagons having known calibrated weights will be required to run
through the WCM systems for dynamic calibration

2 Site Tests
2.1 Site Installation Test

As a standard practice, post installation of the systems, Site Installation Test (SIT) procedures are
conducted. These test procedures verify that the systems are configured correctly and operate as
‘designed’ without errors. A copy of the SIT procedure for the WCM is included at Annex F of
Inspection and Testing Plan,

2.1.1 Calibration Test

For the calibration of the WCM system, a test train comprising vehicles of known weights is usually
required to run through the system at a range of speeds. Both test wagon weights and test speeds
should be representative of the conditions that rolling stock would operate at the site. Such a dynamic
calibration method accounting for actual train operating conditions ensures accurate weighing
measurements.

The test train should comprise at least § vehicles of known weights ranging from 20 [representing an
empty wagon| to 90 tonnes (representing a loaded wagon) is required to travel through the WCM
Sensor array at various train speeds, typically 20, 40, 60 and 80 km/h with 2 runs at each speed in
forward and reverse directions.

2.2 Full Acceptance Tests

Satisfactory completion of the SIT procedures including calibration is followed by conducting the Full
System Acceptance Test (FSAT). The FSAT verifies the data flow from a wayside site to a data server,
and availability of data through FleetONE to users is configured correctly and operating as ‘designed’
without errors. In other words, the ESAT confirms validity of data measured by wayside systems,
validates data transfer to the Control Centre and correct data presentation in the FleetONE software.

Satisfactory completion of the SIT and £ SAT demonstrates that a wayside site including ali the wayside
systems (RailBAM, WCM, and PhotaTAG) and associated sub-systems (Equipment Hut) is fully
validated/ commissioned for operational use, and ready for acceptance by the client,

The commissioning of the site and systems is indicated by our standard Certificate of Conformance
(CoC) document. Copies of our lull System Acceptance Test and Certificate of Conformance are
enclosed at Annexes G and H, respectively, of lﬂspewoaa\nd Testing Plan.

S < I}
7 C 'S 7,
Can)
( /' - S
Ref: 51R-20-0045-PTE-876114-C Comimercial-in-Confidence, , 1= 7 18 June 2021
‘\ / e
,-_‘;«—I"
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Annexure — 7

Various Sensing Technologies

Sound measurement based predictive fault system is a type of condition monitoring
system and Condition monitoring systems are data collection systems with
intelligent algorithms that can detect faults prior to failures, identify faults and
assess the severity of a fault.

The potential-to-functional failure curve (p—f curve) can be used to represent
the performance of condition monitoring technologies. Functional failure is the
point at which the bearing does not perform, such as a seized bearing, and will
require replacement.

Starting to fail

Healthy Stagel

Stage2

Staged
b & &
Staged

&

Critical

&

Condition

\ Fallure

Figure above is an example of a p—f curve that can illustrate the stages in
bearing degradation. The general overview of a p—f curve is to quantify and
allow an appropriate reaction to be defined over time. The p-f curve
demonstrates the time between the potential failure and the event of failure.
Condition-based maintenance and condition monitoring allow strategic
scheduling of corrective maintenance, and hence cost savings.

Ideally the best Condition Maintenance System (CMC) should be near stage 1 of the
above curve. However, where a failure can be deducted on p—f curve is basically
dependent on technologies being used. There are 4 types of important sensing
technologies.

Sensing technologies

Various sensing techniques can be used to monitor the condition of axle box bearings:
(1) Acoustic emissions (AEs)/ultrasound

(2) Vibration/acceleration

(3) Microphone/sound measurement

(4) Thermal

The first three technologies are used to detect early-stage defects. When bearing
defects become severe, they generate heat that can be detected by thermal sensors.
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Sensing technologies comparison can be seen in the following graph

Healthy

Condition

Starting to fail AE Vibration

Acoustic array
o & o -
Audible noise

Hot

\=

Time

Ref: Proceeding
monitoring.

of IMechE (perspective on railway

axle that is bearing condition
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Annexure — 8

Schematic of an OMRS single-track site
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Annexure — 9

Schematic of an OMRS double-track site
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