






   

 

           

           

              

                      
                     

     

                      
        

                    
                  

    

    
         

               
            

           
         
       

     

  

           
  

  
      

       

     

         
              

       
    

      
        

        
        

      
      

       
        

    

    

               





   

             

     

                     

 
        

   
              

        
 

           
         
       

      

  

           
  

  

     
         

          

       

          
  

       
      

              
   

       
      

       
  

            

           
              
    

        

       
         
        

    

  
   

            
        

       

        
     

      
        

              
             

            

               



   

         
             

              
  

       
   

        
       

  

  

  

       

               
          

          
        

        
        
     
      
       

     

  

       

               
          

         
        
      

 

  

       

               
          

         
         
       

 

         
         

         
         
  

  

     

               
          

  

       

               
          

         
         

          
         

      

  

       

               
          

         
        

  

  

       

               
          

         
       

  

          

               





   

          

                    

         
   

             
         

         
         

       
      

 

  

         
   

  

     
          

         
       

               
        

       
           

         
                   

      
         

         
 

           
           

            
        

              
   

       
  

       
      

         
         

        
         
       

       
         

     

              
           

         
 

     

              
           

      
    
 

        
    

         
        

              
           

          
      

       
         

               





   

       

    
                    

            

             

              

           

        
  

            
              
       

               
 

              
             
 

         
    

               

             
              
   

       
   

       

        
              

             

      

  
   

  
   

               



   

          

             

               





   

         
        
          
         
  

           
           

        

          
           

      
         
      
       
        

   

         
          

        
        

    

            
        

          
          

  

           

           
         

         
          

   
             

            
        

                     

              
       

    
             

          

              
        

      
        

        
        

 

              













   

              



   

 

  

             



   

  
     

   
 

  
 

  
     

 
 

   

  
 

  

  

  

   

  
 

             



   

 

  

 

   

  

 

 
 

 

  
  

 

  

             



   

  

 
 

  
  

 

 

  
  

 

 

 

 

 
 

  

  

             



   

  

    

 

  

 

  

 
 

 

 

 

  

             



   

 
 

 
 

 

  
   

 
 

 
  

 
 

   
    

  

             



   

            
        

    

    

             
            

            

          

             
           

              
      

  

 

  

     

    

      

          
            

  

 

         

          

              
            

     

         
          

              
       

             
            

 

                















   

 

              
           

  
 

             
             

       

                















































































































Maintained by Alsco

 

  

  

 

 

 

 

 

 

 

 

  

Enhanced First Aid Kits Total cost

One off contract variation amount  for Enhanced First Aid Kits 

(excludes costs for other additional emergency equipment)

Annual contract variation amount  for Enhanced First Aid Kits

(excludes costs for other additional emergency equipment)

Standard First Aid Kit Total Cost

Maintained by Alsco
Enhanced First Aid Kits

Maintained by HRW

One off contract variation amount  for Enhanced First Aid Kits 

(excludes costs for other additional emergency equipment)

Annual contract variation amount  for Enhanced First Aid Kits

(excludes costs for other additional emergency equipment)





Item

Grab and Go bag

Gas Mask 

Gas Canister

Dolphin LED Torch

Dolphin Incandescent Torch

Torch Spare Battery

Glow Sticks

Foil Blankets

JAI Key

Trauma Kit

First Aid Kit

Dynamo Torches

Radio charger (only 2 x 2 required for 6 or less carriages)

Tunnel TARPs and Duty Cards

Spare Red LED tail light

Duct Tape Roll

Megaphone

Megaphone spare battery

Wheel Chocks (Set with flag)

Wooden Ladder

Cable Ties Large (min 1/2 bag)

Cable Ties Small (min 1/2 bag)

Screw Driver (with various bits)

Crow Bar

Crescent

Screwdriver - Phillips

Screwdriver - Flat Blade

Pliers - Combination

Tools state current Items

Tools state current Items

Tools state current Items

Tools state current Items

Tools state current Items

First Aid Kit Information

Platinum Gauze Swabs Non Woven Sterile 4 ply 7.5cm x 7.5cm 2 pcs per
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/// 1. HEALTH and SAFETY 
 
The following points must be considered and appropriate precautions taken when working on 
compressed air equipment. It should not be taken as an exclusive list of hazards: 
 

 

Caution! Prior to commencing any work, ensure that the local 
site/depot procedures regarding access and working on the vehicle are 
followed. 

 
 

 

Caution! Electric equipment! Prior to accessing to electric parts, 
make sure the power is duly switched off. 

 

 

Caution! Pressurised system!  Discharge the pressure before 
removal of equipment. 

 

 

Caution! Pressurised system!  When removing test point connections 
or pneumatic connections, discharge the pressure before removal. 

 

 

Caution! Oils and greases are used which could be a hazard. 

 

 

Caution! Beware of any moving components during testing which         
could cause injury. 

 

 

Important!  Protect eyes and hands with suitable glasses and gloves. 
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/// 2. INTRODUCTION 
 

2.1 PURPOSE 

This report summarises the conditional assessment on selected components fitted to the Matangi 
Brake Modules. These components are installed inside the brake modules and relatively protected 
from external environment. 
 

  
 

Brake Module and Internal Components 

The selected components were removed from train sets that entered service during the first year of 
the service introduction of the Matangi EMU fleet. The assessment took the form of functional 
testing and visual inspection of the sub-components as described in this document.  

Note that components such as solenoid valves were not checked internally as they are 
encapsulated and would result in the destruction of the component. 

In general components that were deemed suspect to be damaged by a more detailed strip down, 
were not checked as the intent was not to carry out destructive testing/inspection. 
 

2.2 BACKGROUND 

The brake modules fitted to the Matangi EMU stage 1 fleet are close to the recommended overhaul  
period and in order to determine the state of the main components associated with the brake 
control functions (i.e. IRV, NJMR Distributor and Lpp valves) were selected for internal 
assessment. 
 

2.3 SCOPE 

A subsequent assessment was carried out by Faiveley Transport to determine if there were any 
areas of concern with the inspected valves. 
 

2.3.1 Assessed Components History 

The following table summarised the components and the operational history of the train sets to 
which these components were fitted: 
 

Item Description Part. No. 
Serial 

No. 
Unit 
No. 

Date in 
Service 

Km 
Travelled 

1 IRV (Integrated Relay Valve) - MC 1/448230 001 
4368 26/08/2011 561,847 

2 IRV (Integrated Relay Valve) - TC 1/448231 014 
3 NJMR (Distributor) 7288350408 005 

4351 16/08/2011 590,986 
4 NJMR (Distributor) 7288350408 035 
5 LPP (Load proportional valve) 1/121475 0030 
6 LPP (Load proportional valve) 1/121476 0036 
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/// 3. COMPONENT ASSESSMENT 
 

3.1 Pre-Strip Down Inspection  

The following was determined for the Matangi Brake Module componentry consisting of IRV 
(Integrated Relay Valve), Lpp valves and NJMR (Distributor) with serial numbers as shown below:  
 

3.1.1 NJMR Valves – Pre-Strip Down Inspection 

The NJMR Distributors were visually inspected and no apparent external physical 
damage to the units was noted, as seen in Figure 1 below: 

  

SN: 005 SN: 035 

Figure 1 – Depicting NJMR – Spring Reference Distributors 
 

3.1.2 IRV’s – Pre-Strip Down Inspection 

The IRV’s (Integrated Relay Valves) were visually inspected and no apparent external 
physical damage to the units was noted, as seen in Figure 2 below: 

 

 
 

SN: 001 SN: 014 

Figure 2 – Depicting IRV’s (Integrated Relay Valves) 
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3.1.3 Lpp Valves – Pre-Strip Down Inspection 

The Lpp Valves were visually inspected and no apparent external physical damage to 
the units was noted, as seen in Figure 3 below: 

  

SN: 030 SN: 036 

Figure 2 – Depicting Lpp Valves 

 

3.2 Functional Testing  

The functional testing was carried out using FT’s Matangi EMU system integration test bench. 
The system integration test bench is configured to be electrically and pneumatically as functionally 
representative to the train as possible as shown below: 
 

 
 

System Integration Test Bench 

The selected components were installed to the brake module and functionally tested.  

Testing of all the components was successfully completed with results correlated and presented 
below: 
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3.2.1 NJMR, Lpp Valves and IRV 2nd Chamber (Auto) Output  Test Results 

 
3.2.1.1 NJMR – SN: 005 
 

Brake Pipe 
Pressure (kPa) 

Bogie 1 Bogie 2 

TPDIS 
(kPa) 

BCP 
(kPa) 

TPDIS 
(kPa) 

BCP 
(kPa) 

540 0 0 0 0 

486 98.3 96 98 97 

478 125 125 124.6 123 

467 161.7 160 161.8 162 

455 207 206 208 207 
 

 TPDIS: Test Point Distributor on the IRV. 
 BCP: Output of relay valve  

3.2.1.2 NJMR – SN: 0035 
 

Brake Pipe 
Pressure (kPa) 

Bogie 1 Bogie 2 

TPDIS 
(kPa) 

BCP 
(kPa) 

TPDIS 
(kPa) 

BCP 
(kPa) 

545 0 0 0 0 

485 128 132 127 131 

477 157 160 155 159 

466 197 198 196 196 

455 222 221 232 235 
 

 TPDIS: Test Point Distributor on the IRV. 
 BCP: Output of relay valve  

 

3.2.1.3 IRV – TPIl and Relay Valve 1st Chamber (Service) Output 
 

Bogie 1 (1/448230: S.N. 001) Bogie 2 (1/448231: S.N. 014) 

Digital 
Gauge  
(kPa)  

Control Trans. 
 (kPa) 

BCP 
(kPa) 

Digital Gauge  
(kPa) 

Control 
Trans. 

BCP 
(kPa) 

0 0 0 0 0 0 

50 49 49 50 48.7 48 

100 100 100 100 98.2 100 

150 150 152 150 149 151 

200 200 201 200 199 202 

300 299 303 300 298 302 

350 348 349 355 354 356 
 

 TPDIS: Test Point Distributor on the IRV. 
 BCP: Output of relay valve  
 TPpil: Test Point Pilot Pressure 
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3.2.1.4 IRV Load Transducer 
 

Digital Gauge 
(kPa) 

Bogie 1  
(1/448230: S.N. 001) 

 Bogie 2  
(1/448231: S.N. 014) 

Load Trans. (kPa 
 

Load Trans. (kPa 

0 0  0 

104 105  103 

202 202  199 

298 297  296 

398 397  396 

497 497  496 

602 601  601 

701 702  701 
 
 
3.2.1.5 IRV - AUXILIARY RESERVOIR TRANSDUCER 
 

Bogie 1 (1/448230: S.N. 001)  Bogie 2 (1/448231: S.N. 014) 

Digital 
Gauge 
(kPa) 

AR Trans. 
(kPa) 

 Digital 
Gauge 
(kPa) 

AR Trans. 
(kPa) 

0 0  0 0 

287 286  217 218 

467 465  323 320 

483 482  470 470 

585 583  587 588 

714 712  695 698 

863 862  814 816 

917 915  932 935 
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3.3 Strip Down - NJMR Distributors 

 

Strip down of the NJMR – Spring Reference Distributors was undertaken whereby the distributors 
were examined and noted as per the below Figures 4 and 5: 
 

3.3.1 NJMR: PN: 728835040; SN: 005 
 

   

   

   

 
 

 
 
 

Figure 4 – Depicting Strip Down of NJMR – Spring Reference Distributor SN. 005 
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3.3.2 NJMR: PN: 728835040 ; SN: 035 
 

 
  

   

 
 

 

 

 

 

 
 

Figure 5 – Depicting Strip Down of NJMR – Spring Reference Distributor SN. 035 
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3.4 Strip Down – IRV’s (Integrated Relay Valve) 

Strip down of the IRV (Integrated Relay Valve) was undertaken whereby the IRV’s were examined 
and noted as per the below Figures 6 and 7 
 

3.4.1 IRV: PN: 1/448230; SN: 001 
 

 

 

 

   
   

 

 
 
 
 
 
 

 

   
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 – Depicting Strip Down of IRV – SN: 001 
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3.4.2 IRV: PN: 1/448230 ; SN: 014 
 

   
   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                Figure 7 – Depicting Strip Down of IRV – SN: 014 
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3.5 Strip Down – Lpp Valves 

Strip down of the Lpp Valves was undertaken whereby the Valves were examined and noted as 
per the below Figures 8 and 9: 
 

3.5.1 Lpp: PN: 1/121475; SN: 0030 
 

 
  

  

 

 

 

   
 

  

 
 
 
 
 
 
 
 
 
 
 

Figure 8 – Depicting Strip Down of Lpp – SN: 0030 
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3.5.2 Lpp: PN: 1/121475; SN: 0036 
 

   

 

 
 

 

 

   

  

 

 
Figure 9 – Depicting Strip Down of Lpp – SN: 0036 
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3.6 Post Strip Down Observations  

a) Review of the NJMR components as shown in Figures 4 and 5, indicates no significant 
visible damage or anything unusual found on both examined NJMR (Distributors). There is 
some slight indications of possible dirt ingress and general normal operational wear and 
tear.  
 

b) Review of the IRV’s as shown in Figures 6 and 7, indicates no visible damage or anything 
unusual found on both examined IRV’s (Integrated Relay Valves). This is apart from 
visible evidence of normal operational wear and tear.  
Note that the components fitted to the electronic board (i.e. transducers) and the solenoid 
valves were only visually checked and found to be in good and clean condition (functional 
tests carried out as per section 3.2. 

 
c) Review of the Lpp valves as shown in Figures 8 and 9, indicates no significant visible 

damage or anything unusual found on both examined Lpp Valves. There is some slight 
indications of possible dirt ingress and general normal operational wear and tear. 
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/// 4. COMMENTS and CONCLUSIONS 
 
The following summarises the main observations for the 3 types of valves noted in this report:  
 
IRV:  

The load and pilot/control transducers functioned correctly and processed the pressure very 
closely. 

The Service brake relay responded and tracked the input pressure closely. 

The Auto/ Back-Up brake relay responded and tracked the input pressure closely. 

No Leaks or functional anomalies were noted. 

Considering the service period since introduction, the internals of the valves were visually 
found to be in a clean and reasonably good condition. 

 

NJMR & Lpp Valves:  

The NJMR and Lpp valves were checked part of the Auto/Back-Up brake function. 

The function operated within expected tolerances for Back-Up brake functions (±25kPa). 

Strip down of the valves did not show any significant anomalies. Slight indications of possible 
dirt ingress and normal wear and tear were noted. 

No Leaks or functional anomalies were noted. 
 

Considering the service/operational age of the components, described inspection and testing of the 
valves did not show any significant functional degradation. The internal components were also 
visually found to be in good condition. 
 
 

/// 5. RECOMMENDATIONS  
Based on the observations noted in this report, these valves functioned correctly and there were no 
signs of significant degradation and therefore these valves should continue to operate. 

It is recommended that during the vehicle routine maintenance activities, as a precaution, closer 
attention should be payed for leaks or other deviations to the normal functions of the equipment to 
determine if this may indicate a rise in the functional degradation due to extended operational 
period. 

 

It must be noted although the valves examined in this report did not show and significant 
degradation considering their introduction in 2011 and they should continue to operate, rubber and 
other components (i.e. diaphragms, springs, seals, solenoid valves, etc) can wear/degrade over 
time and must be suitably replaced by carrying out a major overhaul of the components. 
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/// 1. HEALTH and SAFETY 
 
The following points must be considered and appropriate precautions taken when working on 
compressed air equipment. It should not be taken as an exclusive list of hazards: 
 

 

Caution! Prior to commencing any work, ensure that the local 
site/depot procedures regarding access and working on the vehicle are 
followed. 

 
 

 

Caution! Electric equipment! Prior to accessing to electric parts, 
make sure the power is duly switched off. 

 

 

Caution! Pressurised system!  Discharge the pressure before 
removal of equipment. 

 

 

Caution! Pressurised system!  When removing test point connections 
or pneumatic connections, discharge the pressure before removal. 

 

 

Caution! Oils and greases are used which could be a hazard. 

 

 

Caution! Beware of any moving components during testing which         
could cause injury. 

 

 

Important!  Protect eyes and hands with suitable glasses and gloves. 

 
  
  

  



 

FTAU01066-000-E07TER 

Date: 29/04/2019 - Revision: A00                                                     page 6/33 
This document contains legally privileged, confidential, proprietary or  
otherwise private information. Any unauthorized use, reproduction, dissemination, 
 distribution or other disclosure of the contents is strictly prohibited  
 

/// 2. INTRODUCTION 
 

2.1 PURPOSE 

This report summarises the conditional assessment on selected components fitted to the Matangi 
Brake Modules. These components are installed inside the brake modules and relatively protected 
from external environment. 
 
 

  
 
 

Brake Module and Internal Components 
 

The selected components were removed from brake modules fitted to trainsets that entered service 
during the first year of the service introduction of the Matangi EMU fleet.  

The assessment took the form of functional testing and visual inspection of the sub-components as 
described in this document.  
 

2.2 BACKGROUND 

The brake modules fitted to the Matangi EMU stage 1 fleet are close to the recommended overhaul  
period and in order to determine the state of some the main components associated with the brake 
control functions (i.e. Check Valves, Emergency Application Valves and Pressure Reducing 
Valves) were selected for internal assessment. 
 

2.3 SCOPE 

A subsequent assessment was carried out by Faiveley Transport to determine if there were any 
areas of concern with the inspected valves. 
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2.3.1 Assessed Components History 

 
The following table summarises the components and the operational history of the train sets to 
which these components/Brake Modules were fitted: 
 
 
 

Component 
Serial Number 

Description Part 
Number 

Quantity Build 
Date 

Est Km’s 
Travelled 

BRAKE MODULE TRAILER CAR 1 – S.No.: 25 8/09 560,000 
3972 Check Valve 1/118190 1   
4001 Check Valve 1/118190 1   

57 Emergency Application Valve 1/431169 1   
641 Pressure Reducing Valve 1/122270 1   

BRAKE MODULE TRAILER CAR 2 – S.No.: 48 11/09 560,000 
4207 Check Valve 1/118190 1   
4188 Check Valve 1/118190 1   

87 Emergency Application Valve 1/431169 1   
654 Pressure Reducing Valve 1/122270 1   

BRAKE MODULE TRAILER CAR 3 – S.No.: 44 11/09 560,000 
4180 Check Valve 1/118190 1   
4206 Check Valve 1/118190 1   

92 Emergency Application Valve 1/431169 1   
656 Pressure Reducing Valve 1/122270 1   

BRAKE MODULE MOTOR CAR 1 – S.No.: 35 10/09 560,000 
4163 Check Valve 1/118190 1   
4164 Check Valve 1/118190 1   

82 Emergency Application Valve 1/431169 1   
 
 
 

Note: Estimated kilometres shown are based on build date of the Brake Modules and assuming 
an entry service date of 2011.   
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Figure 1 – Depicting Check Valves 
 

NP: 3972 
 

NP: 4001 
 

NP: 4207 
 

NP: 4188 
 

NP: 4180 
 

NP: 4206 
 

NP: 4163 
 

NP: 4164 
 

/// 3. COMPONENT ASSESSMENT 
 

3.1 Pre-Strip Down Inspection  

 
The following was determined for the Matangi Brake Module componentry consisting of Check 
Valves, Emergency Application Valves and Pressure Reducing Valves with serial numbers as 
shown below:  
 

3.1.1 Check Valves – Pre-Strip Down Inspection 

 

The Check Valves were visually inspected and no apparent external physical damage to the units 
was noted, as seen in Figure 1 below: 
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Figure 2 – Depicting Emergency Application Valves 
 

SN: 57 
 

SN: 87 
 

SN: 92 
 

SN: 82 
 

3.1.2 Emergency Application Valves – Pre-Strip Down Inspection 

 

The Emergency Application Valves were visually inspected and no apparent external physical 
damage to the units was noted, as seen in Figure 2 below: 
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Figure 3 – Depicting Pressure Reducing Valves 
 

SN: 641 
 

SN: 654 
 

SN: 656 
 

3.1.3 Pressure Reducing Valves – Pre-Strip Down Inspection 

 
The Pressure Reducing Valves were visually inspected and no apparent external physical damage 
to the units was noted, as seen in Figure 3 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Functional Testing  

All above mentioned components were pneumatically connected and functionally tested.  Testing 
of all the components was successfully completed with results correlated and presented below: 
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3.2.1 Brake Module Trailer Car 1 – S.No.:  44 

 

Check Valve (Brake Module Trailer Car - 1) 

Part 
Number 

Sr No. Inlet 
Pres

s  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure             

(kPa) 

Comments 

1/118190 
 

3972   
(7-09) 

  

200 193 200 0 

15  500 490 500 0 

750 741 750 0 

950 940 950 0 

Check Valve (Brake Module Trailer Car - 1) 

Part 
Number 

Sr No. Inlet 
Pres

s  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure 

(kPa) 

Comments 

1/118190 
 

4001  
(7-09) 

200 185 200 0 

15  500 485 500 0 

750 736 750 0 

950 936 950 0 

Emergency Application Valve (Brake Module Trailer Car - 1) 

Part 
Number 

Sr No. Step Expected 
Result 

Noted Result 

1/431169 
57 

(7-09) 

Energise/De-energize Coil 3 times ✓ ✓ 

Energize the Coil, Open Cock 'R' set at 500 
kPa ±10 kPa and check Pressure at 'M' = 500 
kPa ±10 kPa (Wait for 5 minutes to settle) 

M = 500 kPa 
±10 kPa 

500 

After 10 minutes, check for any pressure drop 
(0-5 kPa) 

M = 500 kPa 
±10 kPa 
0- 5 kPa 

500 
(0 kPa Drop) 

De-Energize the Coil, Pressure at 'S' = 0 kPa S = 0 kPa 0 

Pressure Reducing Valve (Brake Module Trailer Car - 1) 

Part 
Number 

Sr No. Inlet Supply Press  
(kPa) 

Outlet Regulated Press  
(kPa) 

1/122270 
641 
6 (7-
09) 

200 200 

600 600 

650 602 

750 602 

950 602 
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3.2.2 Brake Module Trailer Car 2 – S.No.:  48 

 

Check Valve (Brake Module Trailer Car - 2) 

Part 
Number 

Sr No. Inlet 
Press  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet 
Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure            

(kPa) 

Comments 

1/118190 
 

4207 
(11-09) 

200 186 200 0 

16.2  500 486 500 0 

750 735 750 0 

950 934 950 0 

Check Valve Brake Module (Trailer Car - 2) 

Part 
Number 

Sr No. Inlet 
Press  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet 
Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure             

(kPa) 

Comments 

1/118190 
 

4188 
(11-09) 

200 186 200 0 

15  500 485 500 0 

750 735 750 0 

950 935 950 0 

Emergency Application Valve (Brake Module Trailer Car - 2) 

Part 
Number 

Sr No. Step Expected 
Result 

Noted 
Result 

1/431169 
87 

(12-09 ) 

Energise/De-energize Coil 3 times ✓ ✓ 

Energize the Coil, Open Cock 'R' set at 500 
kPa ±10 kPa and check Pressure at 'M' = 500 
kPa ±10 kPa (Wait for 5 minutes to settle) 

M = 500 kPa 
±10 kPa 

508 

After 10 minutes, check for any pressure drop 
(0-5 kPa) 

M = 500 kPa 
±10 kPa  
0- 5 kPa 

508 
(0 kPa 
Drop) 

De-Energize the Coil, Pressure at 'S' = 0 kPa S = 0 kPa 0 

Pressure Reducing Valve (Brake Module Trailer Car - 2) 

Part 
Number 

Sr No. Inlet Supply Press  
(kPa) 

Outlet Regulated 
Press  
(kPa) 

1/122270 
654  

6 (10-09) 

200 200 

600 600 

650 601 

750 601 

950 601 
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3.2.3 Brake Module Trailer Car 3 – S.No.:  44 

 

Check Valve (Brake Module Trailer Car - 3) 

Part 
Number 

Sr No. Inlet 
Pres

s  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet 
Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure        

(kPa) 

Comments 

1/118190 
4180 

(11-09) 

200 189 200 0 

17.6  500 489 500 0 

750 737 750 0 

950 936 950 0 

Check Valve (Brake Module Trailer Car - 3) 

Part 
Number 

Sr No. Inlet 
Pres

s  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet 
Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure         

(kPa) 

Comments 

1/118190 
 

4206 
(11-09) 

200 182 200 0 

14.5  500 482 500 0 

750 731 750 0 

950 931 950 0 

Emergency Application Valve (Brake Module Trailer Car - 3) 

Part 
Number 

Sr No. Step Expected 
Result 

Noted 
Result 

1/431169 
92 

(12-09) 

Energise/De-energize Coil 3 times ✓ ✓ 
Energize the Coil, Open Cock 'R' set at 500 
kPa ±10 kPa and check Pressure at 'M' = 500 
kPa ±10 kPa (Wait for 5 minutes to settle) 

M = 500 kPa 
±10 kPa 

507 

After 10 minutes, check for any pressure drop 
(0-5 kPa) 

M = 500 kPa 
±10 kPa 
0- 5 kPa 

506 
(1 kPa 
Drop) 

De-Energize the Coil, Pressure at 'S' = 0 kPa S = 0 kPa 0 

Pressure Reducing Valve (Brake Module Trailer Car - 3) 

Part 
Number 

Sr No. Inlet Supply Press  
(kPa) 

Outlet Regulated Press  
(kPa) 

1/122270 
656 

(10-09) 

200 200 

600 600 

650 600 

750 600 

950 600 
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3.2.4 Brake Module Motor Car 1 – S.No.:  35 

 

Check Valve (Brake Module Motor Car - 1) 

Part 
Number 

Sr No. Inlet 
Press  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure   

(kPa) 

Comments 

 
4163 
(9-09) 

200 183 200 0 

18.6  500 483 500 0 

750 733 750 0 

950 933 950 0 

Check Valve (Brake Module Motor Car - 1) 

Part 
Number 

Sr No. Inlet 
Press  
(kPa) 

Outlet 
Press  
(kPa) 

Outlet Valve 
(Input 
Press) 
(kPa) 

Inlet Valve 
(Output 
Press) 
(kPa) 

Min Opening 
Pressure   

(kPa) 

Comments 

 
4164 
(9-09) 

200 199 200 0 

1.3  500 499 500 0 

750 747 750 0 

950 949 950 0 

Emergency Application Valve (Brake Module Motor Car - 1) 

Part 
Number 

Sr No. Step Expected 
Result 

Noted 
Result 

1/431169 
82 

(10-09) 

Energise/De-energize Coil 3 times ✓ ✓ 
Energize the Coil, Open Cock 'R' set at 500 
kPa ±10 kPa and check Pressure at 'M' = 500 
kPa ±10 kPa (Wait for 5 minutes to settle) 

M = 500 kPa 
±10 kPa 

507 

After 10 minutes, check for any pressure drop 
(0-5 kPa) 

M = 500 kPa 
±10 kPa 
0- 5 kPa 

507 
(0 kPa Drop) 

De-Energize the Coil, Pressure at 'S' = 0 kPa S = 0 kPa 0 
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Figure 4 – Depicting Strip Down of Check Valve – NP: 3972 

3.3 Strip Down – Check Valves  

 
Strip down of the Check Valves was undertaken whereby the Check Valves were examined and 
noted as per the below Figures 4 to 11: 
 

3.3.1 Check Valve: NP: 3972 
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Figure 5 – Depicting Strip Down of Check Valve – NP: 4001 

3.3.2 Check Valve: NP: 4001 
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Figure 6 – Depicting Strip Down of Check Valve – NP: 4207 

3.3.3 Check Valve: NP: 4207 
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Figure 7 – Depicting Strip Down of Check Valve – NP: 4188 

3.3.4 Check Valve: NP: 4188 
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Figure 8 – Depicting Strip Down of Check Valve – NP: 4180 

3.3.5 Check Valve: NP: 4180  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

FTAU01066-000-E07TER 

Date: 29/04/2019 - Revision: A00                                                     page 20/33 
This document contains legally privileged, confidential, proprietary or  
otherwise private information. Any unauthorized use, reproduction, dissemination, 
 distribution or other disclosure of the contents is strictly prohibited  
 

Figure 9 – Depicting Strip Down of Check Valve – NP: 4206 

3.3.6 Check Valve: NP: 4206 
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Figure 10 – Depicting Strip Down of Check Valve – NP: 4163 

3.3.7 Check Valve: NP: 4163 
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Figure 11 – Depicting Strip Down of Check Valve – NP: 4164 

3.3.8 Check Valve: NP: 4164 
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Figure 12 – Depicting Strip Down of Emergency Application Valve – SN: 57 

3.4 Strip Down – Emergency Application Valves  

Strip down of the Emergency Application Valves was undertaken whereby the Emergency 
Application Valves were examined and noted as per the below Figures 12 to 15: 

 

3.4.1 Emergency Application Valve:  S/N: 57 
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Figure 13 – Depicting Strip Down of Emergency Application Valve – SN: 87 

3.4.2 Emergency Application Valve:  S/N: 87 
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Figure 14 – Depicting Strip Down of Emergency Application Valve – SN: 92 

3.4.3 Emergency Application Valve:  S/N: 92  
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Figure 15 – Depicting Strip Down of Emergency Application Valve – SN: 82 

3.4.4 Emergency Application Valve:  S/N: 82 
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Figure 16 – Depicting Strip Down of Pressure Reducing Valve – SN: 641 

3.5 Strip Down – Pressure Reducing Valves  

Strip down of the Pressure Reducing Valves was undertaken whereby the Pressure Reducing 
Valves were examined and noted as per the below Figures 16 to 18: 

 

3.5.1 Pressure Reducing Valve:  S/N: 641 
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Figure 17 – Depicting Strip Down of Pressure Reducing Valve – SN: 654 

3.5.2 Pressure Reducing Valve:  S/N: 654 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

FTAU01066-000-E07TER 

Date: 29/04/2019 - Revision: A00                                                     page 29/33 
This document contains legally privileged, confidential, proprietary or  
otherwise private information. Any unauthorized use, reproduction, dissemination, 
 distribution or other disclosure of the contents is strictly prohibited  
 

Figure 18 – Depicting Strip Down of Pressure Reducing Valve – SN: 656 

3.5.3 Pressure Reducing Valve:  S/N: 656 
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Figure 19 – Depicting Indentation Markings of ‘Valve Complete’ 

Figure 20 – Depicting Indentation Markings 

3.6 Post Strip Down Observations  

a) In review of Figures 4 to 11, there is no visible damage or anything unusual found on all 
examined Check Valves. This is apart from visible evidence of normal operational wear 
and tear with minor contamination.  As shown in Figure 19 below, an observation of 
indentation markings on sub component, “Valve Complete” was noted for all Check 
Valves. This did not seem to impair the function of the Check Valves. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) In review of Figures 12 to 15, there is no visible damage or anything unusual found on all 
examined Emergency Application Valves. This is apart from visible evidence of normal 
operational wear and tear with minor contamination. Although an observation of 
indentation markings was noted for all Emergency Application Valve sub-component as 
shown below in Figure 20. This did not seem to impair the function of the Emergency 
Application Valves. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Indentation Marks 

Indentation Marks 
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Figure 21 – Depicting Indentation Markings 

Figure 22 – Depicting Contamination 

 
 

c) In review of Figures 16 to 18, there is no visible damage or anything unusual found on all 
examined Pressure Reducing Valves. This is apart from visible evidence of normal 
operational wear and tear. Although, an observation of indentation markings was noted for 
all Pressure Reducing Valve sub-component as shown below in Figure 21. Also noted 
was contamination found, as shown in Figure 22. This did not seem to impair the function 
of the Pressure Reducing Valves. 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Indentation Marks 

Contamination 
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/// 4. COMMENTS and CONCLUSIONS 
 
 
The following summarises the main observations for the 3 types of valves noted in this report:  
 
Check Valves:  
 

 The Check Valves functioned correctly and no Leaks or functional anomalies were 
noted. 
 

 Considering the service period since introduction, the internals of the valves were 
visually found to be in a clean and reasonably good operating condition. 

 

Emergency Application Valves:  
 

 The Emergency Application Valves functioned correctly and no Leaks or functional 
anomalies were noted. 
 

 Considering the service period since introduction, the internals of the valves were 
visually found to be in a clean and reasonably good operating condition. 

 

 Indentation markings on sub-component was noted. 
 
 
Pressure Reducing Valves:  
 

 The Pressure Reducing Valves functioned correctly and regulated the required 
pressure very closely.  
 

 No Leaks or functional anomalies were noted. 
 

 Considering the service period since introduction, the internals of the valves have slight 
indications of possible dirt ingress with normal wear and tear.  

 

 Indentation markings on sub-component was noted. 
 

 Contamination was noted. 

 
 
Considering the service/operational age of the components, described inspection and testing of the 
valves did not show any significant functional degradation. The internal components were also 
visually found to be in reasonably good condition. 
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/// 5. RECOMMENDATIONS  
 

Based on the observations noted in this report, these valves functioned correctly and there were no 
signs of significant degradation and therefore these valves should continue to operate. 

 

It is recommended that during the vehicle routine maintenance activities, as a precaution, closer 
attention should be payed for leaks or other deviations to the normal functions of the equipment to 
determine if this may indicate a rise in the functional degradation due to extended operational 
period. 

 

It must be noted although the valves examined in this report did not show any significant 
degradation considering their introduction in 2011 and they should continue to operate, rubber and 
other components (i.e. diaphragms, springs, seals etc) can wear/degrade over time and must be 
suitably replaced by carrying out a major overhaul of the components. 
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HR01
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
R-relay valve stuck in 
closed position

Mechanical 
failure

No EP or Auto brake pressureEP;
Auto Brakes do not apply on 1 bogie.
Loss of brakes on one bogie

Faulty equipment can be isolated.;
The Brake Control System is on a per bogie 
basis.
The loss of braking effort on 1 bogie is tolerable 
on EM braking.
Major fault of IRV will be monitored by BCU
WSP system prevents undue braking effort

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR02
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
R-relay valve stuck in 
filling position

Mechanical 
failure

Full brake pressure;
Undue pressure to the brakes of one bogie;
Loss of brakes on one bogie;
Delays with isolation of bogie;
Undue and undetected brake application without 
locked axle - Smoke or Fire

Undue and undetected brake application with 
locked axle - Excessive dynamic movement 
(Derailment - in worst case scenario)

WSP will act to release excessive BCP using 
Dump Valves K3;
BC Pressures visible to driver from gauge 
(leading car) also via TMS;
ED Brake still available, other bogies still 
function normally

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR03
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
R-relay valve stuck in 
exaust position

Mechanical 
failure

No EP or Auto brake pressureEP;
Auto Brakes do not apply on 1 bogie

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis.
The loss of braking effort on 1 bogie is tolerable 
on EM braking
Major fault of IRV will be monitored by BCU

Adequate 1 3 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 3 Low

HR04
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
Set point drifting of R 
relay valve

Fatigue
Pressure slightly higher / lower than required;
Slight under / over braking on 1 bogie.

WSP prevents wheel damage Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR05
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
EVF (Application) 
valve stuck energized

Electrical / 
mechanical 
failure

Brake supply pressure always applied at the 
entrance of the EVS (Release) valve

The EVS valve can still hold and release of the 
EP brake on the relative bogie.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR06
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
EVF valve stuck de-
energized

Electrical / 
mechanical 
failure

No pressure applied at the entrance of the EVS 
valve;
EP Brakes do not apply on one bogie;
Loss of service brake for one bogie;

The Brake Control System is on a per bogie 
basis.
The brakes on the unit are still available in 
Automatic brake mode and for EM braking

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR07
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
EVS valve stuck 
energized

Electrical / 
mechanical 
failure

Air retained in EP control of the brake;
Relay valve pilot chamber always pressurized.  
Impossible to release brakes after a braking 
action;
Delay to isolate the bogie;
Undue and undetected brake application without 
locked axle - Smoke or Fire

Undue and undetected brake application with 
locked axle - Excessive dynamic movement 
(Derailment - in worst case scenario)

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis;
The loss of braking effort on 1 bogie is tolerable 
on EM braking;
Major fault of IRV will be monitored by BCU;
WSP system prevents undue braking effort

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR08
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
EVS valve stuck de-
energized

Electrical / 
mechanical 
failure

No air to EP Brake control system;
EP Brakes do not apply on one bogie;
Loss of service brake for one bogie

Faulty equipment can be isolated.
The Brake Control System is on a per bogie 
basis.
The brakes on the unit are still available in 
Automatic brake mode and for EM braking

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR09
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
MGD reducing valve 
stuck in open position

Mechanical 
failure

Higher output pressure;
Possible fatigue of the EVF / EVS valves

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR10
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
MGD reducing valve 
stuck in closed position

Mechanical 
failure

No air to EP Brake control system;
EP Brakes do not apply on one bogie

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis.
The brakes on the unit are still available in 
Automatic brake mode and for EM braking
Major fault of IRV will be monitored by BCU

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR11
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
MGD reducing valve 
stuck in exaust 
position

Mechanical 
failure

No air to EP Brake control system;
EP Brakes do not apply on one bogie

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis;
The brakes on the unit are still available in 
Automatic brake mode and for EM braking;
Major fault of IRV will be monitored by BCU

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR12
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
set point drifting of 
MGD reducing valve

Fatigue
Slight under / over alimentation of EVF / EVS 
valves

The Brake Control System is on a per bogie 
basis.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR13
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
No / wrong indication 
of TA pressure 
transducer

Electrical failure

No feedback of brake supply pressure;
BCU detects fault and isolates the IRV in EP 
brake mode;
Loss of EP brake on one bogie

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis;
The brakes on the unit are still available in 
Automatic brake mode and for EM braking;
Major fault of IRV will be monitored by BCU

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low
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HR14
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
Drifting of TA pressure 
transducer

Miscalibration Incorrect feedback of brake supply pressure

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis;
The brakes on the unit are still available in 
Automatic brake mode and for EM braking;
Major fault of IRV will be monitored by BCU

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR15
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
No / wrong indication 
of Tpil pressure 
transducer

Electrical failure

No feedback of EP brake request to the R relay 
valve;
BCU detects fault and isolates the IRV in EP 
brake mode;
Loss of EP brake on one bogie

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis;
The brakes on the unit are still available in 
Automatic brake mode and for EM braking;
Major fault of IRV will be monitored by BCU

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR16
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
Drifting of Tpil 
pressure transducer

Miscalibration
Incorrect feedback of EP brake request to the R 
relay valve;
Slight under / over braking on 1 bogie

Faulty equipment can be isolated;
The Brake Control System is on a per bogie 
basis;
Major fault of IRV will be monitored by BCU;
WSP system prevents wheel flattening

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR17
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
No / wrong indication 
of TLP pressure 
transducer

Electrical failure
No feedback of suspension pressure;
BCU detects fault and uses Crush Load value 
instead of pressure information

The Brake Control System is on a per bogie 
basis;
Major fault of IRV will be monitored by BCU;
WSP system prevents wheel flattening

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR18
Integrated Relay Valve
(C.20.2.1 and C20.2.2)

Operational
Drifting of TLP 
pressure transducer

Miscalibration
Incorrect feedback of suspension pressure;
Slight under / over braking on 1 bogie

The Brake Control System is on a per bogie 
basis;
Major fault of IRV will be monitored by BCU;
WSP system prevents wheel flattening

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR19
Pressure Regulator 

(E4)
Operational

Stuck in closed 
position 

Mechanical 
failure

No air flow to Trailer car park brake cylinders;
Impossible to applicate / release parking brake 
on 1 car;
Set unable to enter service

Manual release available
Multiple brake stations - redundancy

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR20
Pressure Regulator 

(E4)
Operational Stuck in open position 

Mechanical 
failure

Overpressure;
Reduced life for equipment downstream

Pressure gauge [E8] allow to check parking 
brake pipe pressure

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR21
Pressure Regulator 

(E4)
Operational

Stuck in exaust 
position

Mechanical 
failure

Undue venting of the pipe towards the valve 
[E1];
undue parking brake application on one car;
Withdrawal/set unable to enter service

Manual release available
Pressure switches [E3] communicate the status 
of the parking brakes

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR22
Pressure Regulator 

(E4)
Operational Set drift too high Fatigue

Slight overpressure;
Potential reduced life of equipment downstream

Pressure gauge [E8] allow to check parking 
brake pipe pressure

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR23
Pressure Regulator 

(E4)
Operational Set drift too low Fatigue

Incorrect subsystem airpressure;
Park brake may not fully release, dragging 
brakes;
Delay to isolate parking brakes;
Undue and undetected brake application without 
locked axle - Smoke or Fire

Undue and undetected brake application with 
locked axle - Excessive dynamic movement 
(Derailment in worst case scenario)

Manual release available
Multiple brake stations - redundancy

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR24
NJMR - Spring 

Reference Distributor
(C43)

Operational
Output lower than 
requested

Mechanical 
failure

Low signal pressure to IRV;
Underbraking on 1 vehicle in Auto brake

Redundancy in brake control
Redundancy in EM brake command execution
During braking required through the aripilot 
[C41] the BC gauge [C26] indicates to the driver 
that there is not the expected pressure in the 
brake cylinders.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR25
NJMR - Spring 

Reference Distributor
(C43)

Operational No output
Mechanical 
failure

No signal pressure to IRV;
No braking on 1 vehicle in Auto brake;
Loss of emergency brake

Redundancy in brake control
Redundancy in EM brake command execution
During braking required through the aripilot 
[C41] the BC gauge [C26] indicates to the driver 
that there is not the expected pressure in the 
brake cylinders.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR26
NJMR - Spring 

Reference Distributor
(C43)

Operational Constant output
Mechanical 
failure

Constant signal pressure to IRV;
Undue braking on 1 vehicle;
Withdrawal /  set unable to enter service

LPP valve [C48] limits maximum pressure
BC gauge [C26] indicates to the driver that there 
is an undue pressure in brake cylinders

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR27
NJMR - Spring 

Reference Distributor
(C43)

Operational
Output higher than 
requested

Mechanical 
failure

High signal pressure to IRV;
Overbraking / undue braking on 1 vehicle;
Risk of overheating of brake components;
Withdrawal /  set unable to enter service;
Undue and undetected brake application without 
locked axle - Smoke or Fire

Undue and undetected brake application with 
locked axle - Excessive dynamic movement 
(Derailment - in worst case scenario)

LPP valve [C48] limits maximum pressure
BC gauge [C26] indicates to the driver that there 
is an undue pressure in brake cylinders

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR28
NJMR - Spring 

Reference Distributor
(C43)

Operational Incorrect timing
Mechanical 
failure

Fast or slow signal pressure change to IRV;
Brake timings out of specification on 1 vehicle in 
Auto brake;
Loss of emergency brake

Well proven design Adequate 2 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

2 1 Low
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HR29 LPP (C48.1 and C48.2) Operational Stuck closed
Mechanical 
failure

No auto brake air input to IRV;
Auto Brakes do not apply on 1 bogie;
Undue and undetected brake application without 
locked axle - Smoke or Fire

Undue and undetected brake application with 
locked axle - Excessive dynamic movement 
(Derailment - in worst case scenario)

Loss of emergency brake

Redundancy in brake control
The Brake Control System is on a per bogie 
basis.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR30 LPP (C48.1 and C48.2) Operational Stuck open
Mechanical 
failure

No load compensation of NJMR pressure to 
IRV;
Slight overbraking on one bogie in auto brake

Redundancy in brake control.
WSP avoids wheel flattening

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR31 LPP (C48.1 and C48.2) Operational
Stuck in exaust 
position

Mechanical 
failure

Undue venting of the pipe to IRV;
Auto Brakes do not apply on 1 bogie;
Loss of emergency brake

Redundancy in brake control
The Brake Control System is on a per bogie 
basis.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR32 LPP (C48.1 and C48.2) Operational Set drift to high Fatigue
Air to IRV at higher pressure than required;
Slight overbraking on one bogie in auto brake

Redundancy in brake control.
WSP avoids wheel flattening

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR33 LPP (C48.1 and C48.2) Operational Set drift to low Fatigue
Air to IRV at lower pressure than required;
Slight underbraking on one bogie in auto brake

Redundancy in brake control
The Brake Control System is on a per bogie 
basis.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR34 LPP (C48.1 and C48.2) Operational Minor Leakages Damaged Seals Minor local leakage of compressed air AGTU compensates minor leakages Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR35
Emergency Valve 

(C44)
Operational EP Valve fail closed

electromechanica
l failure

Air retained in EM system;
No pneumatic EM brake application;
Set unable to enter service

Well proven design
Safety Loop interruption will be notified to driver
Redundancy in EM brake request

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR36
Emergency Valve 

(C44)
Operational

Exhaust valve Fail - 
closed

electromechanica
l failure

Will not exhaust;
No pneumatic EM brake application;
Set unable to enter service

Well proven design
Safety Loop interruption will be notified to driver
Redundancy in EM brake activation

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR37
Emergency Valve 

(C44)
Operational

EP Valve fail open / 
loss of power

electromechanica
l failure

Air loss from Exhaust valve;
Undue EM Brake request;
Withdrawal

Can close cock C42 to allow BP to charge, 
under defined conditions.
Well proven design

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR38
Emergency Valve 

(C44)
Operational

Exhaust Valve Fail - 
open

electromechanica
l failure

Brake Pipe exhausts;
Undue EM Brake request;
Withdrawal

Can close cock C42 to allow BP to charge, 
under defined conditions.
Well proven design

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR39
Emergency Valve 

(C44)
Operational Leakages Seal damaging Minor local leakage of compressed air AGTU compensates minor leakages Adequate 3 1 Low Accept

Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

3 1 Low

HR40
Emergency Valve 

(C44)
Operational Leakages

Fatigue Failure of 
SRS's Reverse 
Engineered Parts

(Taking the most safety critical consequence 
among all failure modes)

Withdrawal

Well proven design
Safety Loop interruption will be notified to driver
Redundancy in EM brake activation

A functional testing will be done for 100 
applications followed by an enduracne testing 
for 6 months on Matanagi under operation

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR41
Check Valves
(C15.2/01 and 

C15.2/02)
Operational Internal leakage

Mechanical 
failure

Allow back flow of air into the MR pipe
Other check valves provide protection against 
air loss

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR42
Check Valves
(C15.2/01 and 

C15.2/02)
Operational Leakages Seal damaging Minor local leakage of compressed air AGTU compensates minor leakages Adequate 1 1 Low Accept

Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR43
Check Valves

(C20.6.2/01 and 
C20.6.2/02)

Operational Internal leakage
Mechanical 
failure

Allow back flow of air from MR pipe into BP;
Possible release of Auto brake application

Redundancy in brake control
Cocks C14, C35 allow isolation
Chockes C15.3 and C20.6.2 reduce air flow.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR44
Check Valves

(C20.6.2/01 and 
C20.6.2/02)

Operational Leakages Seal damaging Minor local leakage of compressed air AGTU compensates minor leakages Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR45 Check Valves Operational Leakages
Fatigue Failure of 
SRS's Reverse 
Engineered Parts

(Taking the most safety critical consequence 
among all failure modes)

Allow back flow of air from MR pipe into BP;
Possible release of Auto brake application

Redundancy in brake control
Cocks C14, C35 allow isolation
Chockes C15.3 and C20.6.2 reduce air flow.

A functional testing will be done for 100 
applications followed by an enduracne testing 
for 6 months on Matanagi under operation

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR50
Pressure Switch ACG 

(B4)
Operational Contacts fail closed 

Electro / 
mechanical 
failure

Compressor runs continuously;
Excess air usage although will be discharged 
from safety valve;
Compressor may provide overpressure to 
pneumatic system - Airbag might be burst

Safety valve will vent excessive pressure to 
prevent an overpressure situation.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

HR51
Pressure Switch ACG 

(B4)
Operational Contacts fail open

Electro / 
mechanical 
failure

Compressor switches off.;
Loss of alimentation of MR pipe;
Withdrawal /  set unable to enter service

MR pipe pressure can be read through gauge 
[C25];
Protected air supply for air brake equipment, 
with capacity for at least 3 stops after loss of 
compressor;
If MR pressure drop to predetermined pressure, 
MR Governor will detect - emergency brake can 
be automatically applied

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low

Page 3 of 4



Risk 
No.

Risk Title Category
Description of Risk / 

Hazard
Cause Consequences 

Existing Design Controls on Matangi 
Vehicles

(To mitigate or eliminate Consequences, F)

Adequacy of 
Controls

Likelihood

(After 
accounting for 
built-in control 
measures, G)

Consequence

(After 
accounting for 
built-in control 
measures, G)

Current Risk 
Rating

Risk Treatment 
Options

New controls / Treatment Option and Plan
Residual 

Likelihood
Residual 

Consequence
Residual Risk 

Rating

HR52
Pressure Switch ACG 

(B4)
Operational

All failure modes 
associated with 
highest consequence 
rating.

Fatigue Failure of 
SRS's Reverse 
Engineered Parts

(Taking the most safety critical consequence 
among all failure modes)

Compressor runs continuously;
Excess air usage although will be discharged 
from safety valve;
Compressor may provide overpressure to 
pneumatic system - Airbag might be burst

Safety valve will vent excessive pressure to 
prevent an overpressure situation.

No components from Pressure Switch assembly 
were required to undergo endurance testing as 
the parts were identified as commercially 
available or conforming to a known standard.

Adequate 1 1 Low Accept
Existing built-in system control measures and preventive maintenance 
inspections adequate to mitigate any potential risk which may arise due to 
extension of overhaul period

1 1 Low
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To:  Wellington Regional Council and Greater Wellington Rail Limited (Beneficiaries) 

PO Box 11646, Manners Street 

Wellington 6142, New Zealand 

fiona.abbott@gw.govt.nz 

 

Attention: Fiona Abbott, Manager, Assets and Infrastructure   

 

Cc: Matthew Chote, Principal Account Manager,  Rail & Ferry 

 

Date:  21 November 2022 

 

Dear Fiona 

 

RAIL PARTNERING CONTRACT (PT0416) DEED OF VARIATION: SNAPPER ON 

RAIL  

 

ACKNOWLEDGEMENT IN RESPECT OF PARENT COMPANY GUARANTEE 

 

Background 

We refer to the Primary Parent Company Guarantee dated 10 March 2016 (Guarantee) by 

which we, as the Primary Guarantor, provided guarantees and indemnities in favour of the 

Beneficiaries to guarantee the performance of the Relevant Documents by Transdev 

Wellington Limited (company number 5164521) (Operator). 

 

The Relevant Documents include the Partnering Contract in respect of the Greater Wellington 

Metro Rail Service (reference PT0416) dated 10 March 2016 (Partnering Contract). 

 

This acknowledgement has been requested by the Beneficiaries, in accordance with clause 6.2 

of the Guarantee, in respect of the deed of variation to the Partnering Contract entitled "Deed 

of Variation: Snapper on Rail" made between the Beneficiaries and the Operator and dated on 

or about the date of this acknowledgement (Deed of Variation). 

 

Unless otherwise defined in this letter, capitalised terms used in this letter have the same 

meaning given to those terms in the Guarantee. 

 

Acknowledgement  

We hereby acknowledge and agree that, pursuant to clause 6.1 of the Guarantee, our 

obligations and liabilities under the Guarantee and the guarantees and indemnities contained 

in it extend to any amendment, variation, increase, extension or addition (in each case, 

however fundamental) from time to time of or to the Relevant Documents or the Guaranteed 

Obligations, past and future, whether or not we provide any express acknowledgement of the 

same. 

 



 

 
 

However, because the amendments and variations to the Partnering Contract effected under 

the Deed of Variation are made by way of deed, rather than as a Contract Variation or a Minor 

Contract Variation under Schedule 16 of the Partnering Contract, the Beneficiaries have 

requested that we, as Primary Guarantor give this acknowledgement pursuant to clause 6.2 of 

the Guarantee. 

 

Accordingly, we acknowledge and confirm in respect of the Deed of Variation (including the 

amendments and variations to the Partnering Contract effected thereunder): 

 

1. such amendments and variations do not release, prejudice, impair or discharge any of 

our obligations or liabilities under the Guarantee; and  

2. to the extent that the amendments or variations increase, vary or amend the obligations 

or liabilities of the Operator under the Relevant Documents, we consent to the same and 

confirm that our obligations and liabilities under the Guarantee shall be similarly 

increased, varied and amended. 

Yours faithfully 

 


	2. Variation Proposal - Partnering Contract - Variation Number 1 - Annexure 19 (Variation Forms)_Redacted
	3. Variation Proposal - Partnering Contract Variation Number 2_Redacted
	4. Variation Proposal - Partnering Contract Variation Number 3 - Schedule 7 (Operator Insurance requirement)_Redacted
	5. Partnering Contract - Variation 5- Operator cleaning obligations at Wellington Stn_Redacted
	6. Contract Variation 6 - Signed_Redacted
	7. Contract Variation 7 - Signed_Redacted
	8. Contract Variation 9 - Emergency Equipment for Carriages - Signed 3 June 2020_Redacted
	9. Contract Variation 10 - Signed_Redacted
	10. 22122021095330-0001.pdf Signed VO12 - Copy_Redacted
	11. 20211216 Variation 12 Part 1.pdf signed VO12 - Copy_Redacted
	12. 20211216 Variation 12 Part 2.pdf signed VO12 - Copy_Redacted
	13. Att 01. ECPSS ECP(F)-M-235-10 Revision of BFM Overhaul Interval_signed by GWRC
	14. Att 02. FTAU01066-000-E06TER-Matangi Brake Module_Conditional Assessment 14.02.2019
	15. Att 03. FTAU01066-000-E07TER-Matangi Brake Module_Conditional Assessment.29.04.2019
	16. Att 04. Brake Frame Module - Risk Register.xlsx
	17. Att 05. FT Letter - Revision of BFM Overhaul Period
	18. Attachment 1. ECR-M-771, Change required Gangway Bellow  on C3 check_Redacted
	19. Attachment 1. ECR-M-778, Proposal for Outer bearing of driving gear overhaul interval_Redacted
	20. Attachment 2. ECR-M-758 Revision of BFM Overhaul Interval_signed by GW
	21. Deed of Variation, Snapper on Rail, 18 Nov 22 (Final)_Redacted



