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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 82.460 C). Subsequently, the coach was examined at TDL & Axle Box 

temperature was found 76.100 & grease seal temperature 80.90 C. Also grease oozing 

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. On date 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 15th 

from EP.  Leading end trolley trailing end wheel north side temperature was 

reported 82.460C. 

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&W/TDL checked Coach No. WR 211059/C LWCBAC Pantry Car 15th from 

EP found axle box temperature 76.100C 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 

80.90C 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. 
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1.2 Coach Details  

 

Coach No. : NFR 211059 

LWCBAC  

, Mfg. : MCF 01/2021 

Position  : 15th from EP , SS-I : AGTL 28.10.22 

Primary 
Base Depot 

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

 

 

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 

Equipment 

Passing time Trolley North side South Side 

HBD/CAR 

(UP direction) 

02:13:00 hrs. Trailing trolley 

leading wheel 

22.8 0C 23.88 0C 

OMRS/SSL 

(UP direction) 

05:21:53 hrs. Trailing trolley 

leading wheel 

FBS(RS1) NOISY(RS1) 

HBD/DER 

(DN Direction) 

20:35:10 hrs. Leading trolley 

trailing wheel 

26.10 0C 28.51 0C 

HBD/CMR 

(DN Direction) 

21:52:00 hrs. Leading trolley 

trailing wheel 

82.46 0C 36.01 0C 

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

 

 

 

 

 

 

 

 

 

 

  

146 km 

295 km 

HBD/CMR (1266/18-16) 
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G
Z

B 

HBD/DER (1412/10-8 km) 
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D

D

U 
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05:21:53 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 300C) by HBD/CAR.  

2. 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 300C) by 

HBD/DER. 

3. 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) 

4. 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.  

5. 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 

alerts/% 

16948 15316 7740 1067 41070 

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  



7 | P a g e  

 

3. Findings and recommendation: 
  

These may be grouped under these categories: 
 

3.1)  Findings and Recommendations  for Railways: 

 

a) 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. 

 

b) 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 

 

c) 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.  

 

d) 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. 

 

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

RailBAM:  

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

i. 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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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. 

ii. 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. 

            

f) 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.  

g) 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 

actionable alerts 

No of cases No. of cases 

conformed to 

RAILBAM alerts 

No. of cases not 

conformed to 

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. 

ii. 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. 

iii. This has to be gone into further details by RDSO & OEM with reference 

to Bid document part-II, 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. 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. 

3.2.2. 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.  

3.2.3. 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. 

3.2.4. The reliability and confidence level of these systems to be enhanced. 

3.2.5. If, however, there is any relevance of these signals the conclusive logic 

should be provided by the OEM.  

3.2.6. 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 

3.2.7. 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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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. 

3.2.8. Data interchange: Data interchange between CRIS and RAILBAM server 

should be secured through API or web services. 

3.2.9. 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. 

3.2.10. 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. 

3.3 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. 

3.4 Other Recommendations and Technical Overview 

3.4.1. 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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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. 

3.4.2. 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 

3.4.3. 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. 

 RS1_r:  Bearing Running surface fault clear roller fault 

 RS1_p: Bearing Running surface fault clear cup fault 

 RS1_n: Bearing Running surface fault clear cone fault 

 RS1_m: Bearing Running surface fault clear multiple fault 

 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 12.5 to 14 _n 

Cup 10 to 11.5 _p 

Roller 3.5 to 4.8 _r 

Multiple Faults of similar severity on cup 
and cone. 

_m 

Extended Any of the above with additional 
indication of an extended fault 

_e 
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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: 

 Clpd – Data acquisition equipment saturated 

 Shrk – Tonal noise (removed before bearing analysis 

 FBS – Flanging, Braking, Slamming noise 

 NOISY – Unknown (extraneous) noise. 
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Annexure-2 
 
 
 
 
 
 

Actionable 
Alert 

FY  2022-23 FY 2023-24 

  Coaching Freight Total   Coaching Freight Total 

RS1_e 7 15 22 RS1_e 1 3 4 

RS1_m 3 0 3 RS1_m 2 0 2 

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 
 

 
 

 
 

 

 

 

RS1_e RS1_m RS1_p RS1_n RS1_r

7
3

33

13

21 2

34

14

0

Actionable  alerts in Coaching Stock 

FY 2022-23 FY 2023-24

RS1_e RS1_m RS1_p RS1_n RS1_r

15 0

913

329

53 0

279

76
1

Actionable alerts in Freight Stock

FY 2022-23 FY 2023-24

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

 

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 

 

RS1_e RS1_n RS1_p RS1_r RS1_m

2

26

108

1 01 7 9
0 1

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

Freight Coaching

RS1_e RS1_n RS1_p RS1_r RS1_m

1

37

91

0 00 5 10
0 1

Actionable alerts OMRS/SSL Jul'23-Sep'23

Freight Coaching

Actionable alerts of OMRS/SSL RAILBAM for quarterly period FY 2023-24 
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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 
 

 

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 
 

 
 

 

RS1_n RS1_p

7

42

1

8

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

Freight Coaching

RS1_n RS1_p

6

38

1

7

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

Freight Coaching
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Annexure-2A 
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Annexure-3 
 

 

Actionable alerts in Coaching Stock vs. Last Schedule Maintenance 

 

Date of 

incidence 

Level of 

actionable 

alert 

Actionable alerts 

reported after last 

Schedule 

Time elapsed from last 

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 

 

 

 

 

 

 

 

 

 

 

 

 

 

LWSCN - Coach are 24% in population in the trains reflected in actionable 

OMRS alerts but the alerts generated are 50% of all actionable alerts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SN Train no 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 
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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 

 

SN 
1 

Coach no.  Train Time Site 
Vehicle 
Number 

Train 
Axle 

Number 

Vehicle 
Axle 

Number 

Side 
of 

Train 

Bearing 
Fault 

1 

ECR195861  12.01.2024 Kanchausi  21 86 4 R RS1_e 

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 

6 

NFR217996 13.01.2024 Kanchausi  18 73 3 L RS1_p 

13.01.2024 Kanchausi  18 74 4 L RS1_e 

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. 

b. On date 12.01.2024, actionable RAILBAM alerts (RS1_e) was generated by 

OMRS/KNS in trailing trolley trailing end South side. 

c. 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.  

b. 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 
position 

Alert Date Axle position Alert 

13.01.2024 Trailing 
trolley 
trailing 
wheel (north 
side) 

RS1_e 29.01.2024 Trailing trolley 
trailing   wheel 
(north side) 

RS1_P 

13.01.2024 Trailing 
trolley 
leading 
wheel (north 
side) 

RS1_p 09.02.2024 Leading trolley 
leading wheel 
(north side)  

RS1_p 

18.01.2024 Leading 
trolley 
trailing 
wheel (north 
side)  

RS1_e 03.03.2024 Leading trolley 
leading wheel 
(north side) 

RS1_p 

 
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. 

ii. 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. 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

SL 
OMRS/K
NS 

OMRS/S
SL 

OMRS/K
NS 

No. of 
Alerts 

51 98 8 34 
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ANNEXURE-5A 
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ANNEXURE-5B 
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Annexure – 5C 
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Annexure – 5D 
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Annexure – 5E 
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Annexure – 6 

 



44 | P a g e  

 

 

 

 



45 | P a g e  

 

 

 



46 | P a g e  

 

 

 
 



47 | P a g e  

 

 



48 | P a g e  

 

 



49 | P a g e  

 

 



50 | P a g e  

 

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. 
 

 

 

 
 

 

 

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 

 

 

    
 

 
Ref: Proceeding of IMechE (perspective on railway axle that is bearing condition 
monitoring. 
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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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