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Presenter Notes
Presentation Notes
Key topic : Introduction 
My name is .. 
I work for Gibela Rail Transport Consortium
where I am the Safety Engineer
I will be presenting: “Safety Considerations when Localising and Optimising Rail Technologies”
This presentation was developed in collaboration with my colleagues Nitesh Munilall and Tshepo Nkodi.
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Presenter Notes
Presentation Notes
Key topic: 
Background: “This is a very practical presentation...”
We will look at:
The project we are working ..
Safety features of the product .. 
What has happened before (and we don’t want)
The process and associate documents
Considerations, Challenges, Learnings, Opportunities 



Project Introduction
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— 600 Trainsets to be supplied to PRASA

Following the original design by Alstom and the subsequent manufacturing of
the first 20 trainsets in Brazil, the manufacturing of the rest of the 580
trainsets moved to Dunnottar, South Africa.

The production of these trainsets are done by Gibela Rail Transport

Consortium thought the Main Supply Agreement (MSA) with PRASA
(Passenger Rail Agency of South Africa).

A contract of this size and local content target necessitates re-design due to
several factors including localisation and design optimisation.

Safety of passengers remains our top priority
For any re-design,
Product Safety will not be compromised.
— e )
This dedication to safety is in line with the train name "The People's Train'.

Sitimela sa batho
Terene'ya
Xitimela xa vanh

Setimela sa batho

Die mense se trein

DAt e L tsha vhath

[Sitimela sabap  JEE SETEESERCIE

ATy


Presenter Notes
Presentation Notes
Key topics: 
Background:
Gibela is a Black Economic Empowerment Rail Consortium: comprising 70% Alstom and 30% Ubumbano.
Trian designed in Europe, first 20 manufactured in Brazil, now locally: Trainset 180 in test.
Major project => leads to re-design:
localisation
design improvements
Safety: 
Top Priority, Safety not compromised!
The role of the safety engineer => to ensure safety is not compromised
This safety dedication =>
In line with “The people’s train”
People own the train, i.e. they also know they are safe

Other Information:
Gibela has been awarded the rolling stock and maintenance contract for 600 trains, made up of four variants to PRASA.
The first 20 trains were built at Alstom’s Lapa plant in Brazil, with the 580 to be manufactured in South Africa with a local content target of 65%. 


The People’s Train Safety Features

Design per EN50126 : Specification and Demonstration of Reliability, Availability, Maintainability and Safety (RAMS)

High Performance Emergency Brake (EB)
Traction Interlock (/Authorise) (TA)

Passenger door operation with high level of safety integrity
Breakable window for emergency egress (1 per car)
Automatic Train Protection (ATP) (ETCS* Level 2)

Fire hazard mitigation
Critical safety information for the driver (via hardwire)
SIL 2 Speed indication
SIL 2 Deadman function
Emergency ventilation

Effective Crash Protection Design

*ETCS: European Train Control System
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Presenter Notes
Presentation Notes
Key topic:
EN50126 used (The Specification and Demonstration of Reliability, Availability, Maintainability and Safety (RAMS))
Per EN50126 and taking Operational Context into consideration with PRASA:
Briefly run through the safety features.


Other Information
Basic Details 
Tare Weight [six Car Module]			= 215 ton
Passenger Capacity in Max. Load		= 1694 passengers (268 Seated) 
Stopping Distance[120kph, Electric and pneumatic]	= 480m
Length					= 131m  
Traction Voltage 				= 3kV
Max Speed				= 120 km/h 
Max Acceleration				= 0.9 m.s-2 
Max Deceleration				= 1.3 m.s-2 
Track Gauge 				= Narrow Guage
Comfort Index				= NMV 2.5
Traction Motor Power [single Motor]		= 350KW
Nominally six car trainset, 4 cars motorised
Capable of regenerative and rheostatic braking to 0kph
Two pantographs on independent circuits for enabling redundancy 
State of the art HVAC able to adjust performance based on load
Six doors per car, three per side
Fitted with Passenger with reduced Mobility facilities 
CCTV surveillance capable internally
Remote train monitoring capable
ETCS 2.0 enabled
Open gangways enabling easy passenger movement 
IGBT traction system


.

When things Go Wrong!

—n e

One of the worst railway fatalities in South Africa in recent times

Hennenman-Kroonstad Accident

24 fatalities and over 240 injuries'/2.

Contributing Design Factors?:

Coaches involved did not have adequate emergency exits and
passengers were unable to exit through the windows.

\ The material covering the coaches is not fire resistant or
retardant.

Sub-theme 8: Locald@vt@@ﬁonp@l aporative efforts



Presenter Notes
Presentation Notes
Key topic:
Not a perfect world! … this is what we want to prevent.. 
Of my fellow South Africans, who can remember this accident?
24 Fatalities, 240 Injuries
Contributing factors relate features now designed for per previous slide.
Window issue
Material issue


Safety Process overview (EN50126): When Localising and Optimising Design

Imported Train Design ~ Train Manufacturing in South Africa

Requirements
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Presenter Notes
Presentation Notes
Key topics:
The safety design process shown for the imported train.
Requirements, Operational context
For RAMS and in particular Safety => Risk assessment
Manufacture with Safety built in 
Demonstrate risk under control
Official Acceptance
Now we are Manufacturing in South Africa : Approaching TS200.. 
Same process when localising and optimising the design.
Collaboration:
Safety Process by Alstom skills transfer to Gibela, 
Safety Process by Gibela


Imported Train Safety Documents (Per EN 50126)

Requirements Accept ﬁ
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Train Req.: Train Level Requirements, Supplier Req.: Supplier Specification
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Presenter Notes
Presentation Notes
Key topic:
Safety documents for the first train.
Note: Explain the Hazard Analysis
These documents are input documents for Gibela.

Transition tip: Now that I’ve I outlined the process to be followed I’d like to take you through a few examples based on GIBELA’s experiences.

Other Information
Safety Plan:	Review, but Safety Management Process, Risk Acceptance Matrix, Organogram remains the same.
Hazard Analysis: 	Also called the PHA and is a list of hazards identified at train level. Impacted accident scenario(s) to be identified, evaluated and updated if needed.
TRS, HazLog, SRIL:	Requirements that are affected are identified and re-evaluated and closed with evidence.
TPS:	New suppliers receive this specification, which includes the Safety Requirements.
Safety Demo:	New safety demonstrations are needed where safety functions are impacted.
Safety Tests:	To be defined and conducted based on the gaps identified in the PHA, TRS, Hazlog or SRIL. 
Localisation or optimisation are implemented such that manufacturing of the trains are not impacted.
There therefore a is a need to temporarily implement changes on manufactured trains. 
Safety Report:	Updated to indicate that for all localisation or optimisation project safety remain at the right level.
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Example 1: South African Supply of the Fire Detection System

T

To O o OO 'CD"CD'

Linear Heat Detectors Smoke Detector

¢ On the underframe Network

technical areas

0)

o)

(@

Sub-theme 8:

Local&@v@r@ﬁon@ml aporative efforts

@), @) (O} @)
Mi—] E—


Presenter Notes
Presentation Notes
Key topic:
First trains delivered with the imported Fire Detection System 
Replaced by SA system, i.e. Local supplier is ZYTEQ Fire


Example 1: Fire Detection System — Safety Process Application (Step 1/5)

Train Control and Monitoring — ‘ == ————— —— — Alarm Module \
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Presenter Notes
Presentation Notes
Key topic:
Network interface: Change the interface between the Fire and Smoke Control Unit and TCMS from hardwire to network.
Optimise electrical wiring: Remove the Fire Detection Reset Button and hardware and do reset over TCPIP.
Add lamp to the central alarm module: With the reset switch removed the fire alarm lamp must be added to the central alarm module.


Example 1: Fire Detection System — Safety Process Application (Step 2/5)
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Presenter Notes
Presentation Notes
Key topics: 
We re-invent the wheel, i.e. GAP Analysis:
Identify and understand the Safety properties of the design which could be impacted by the implementation of the new fire protection system and associated wiring updates.
Impact on the above given Safety documents. (Hazard Analysis (PHA), Hazard Log and SRIL.)
New hazards? If such hazards are introduced put new hazards under control.


Example 1: Fire Detection System — Safety Process Application (Step 3/5)

* A fire hazard: primarily mitigated by selection of correct materials.
» The Hazard Situation “Toxic smoke emission due to a fire” identified as
| “Undesirable”, in the Hazard Analysis
: U Hence a safety function: “To detect a fire and warn the driver by a visual or sound
A R indicator.” was specified. [Function P-38A]
U In addition, safety function: “To cut off ventilation in the car where fire is detected.”
was specified. [Function P-38B]
U Using the Risk Graph these functions were evaluated to be implemented at SILO.

iiiﬂ!iw:mJM4w Wiwimsﬂé IR R )

: Hazard Log |
T T AT T fm]

Hazard Analysis :

Functions tracked
at train level.

e Collaborate closely
[REF15] | EN 50126 : Railways applications — The 2000, January . .
specification and demonstration of Reliability, with suppllers to
Availability, Maintainability and Safety (RAMS) ensure that
ERS Designation Target requirements are
ERS1 |No detection of a fire 1,00E-06 understood, factored
ERS2  |Untimely fire detection system 1,00E-05 in and managed-

Sub-theme 8: Locald@vt@%ﬁonﬂmlé @jve efforts
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Presenter Notes
Presentation Notes
Key topics: 
Apportionment: Apportionment refers to the act of dividing or allocating something among different parties.
Talk through the points:
Train Level:
A fire hazard is primarily mitigated by selection of correct materials.
The Hazard “Toxic smoke emission due to a fire” was identified as “Undesirable”, in the Hazard Analysis (PHA):
Hence a safety function: “To detect a fire and warn the driver by a visual or sound indicator.” was specified. [Function P-38A]
In addition, safety function: “To cut off ventilation in the car where fire is detected.” was specified. [Function P-38B]
Using the Risk Graph these functions were evaluated to be implemented at SIL0.
Supplier Level:
Requirements via Supplier Spec (TPS).
Collaborate with the supplier.
Crucial to collaborate closely with suppliers to ensure that requirements are understood, factored in, and effectively managed.


Example 1: Fire Detection System — Safety Process Application (Step 4/5)

RAMS Plan —
Fire Detection

RAMS Report —
Fire Detection
Test Report — is_tem/_
Fire Detection 7

System
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Demonstration at Train Level n
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Presenter Notes
Presentation Notes
Key topics: 
Suppler Process also per EN50126.
Safety Process was a collaborative. 
Plan
Hazard Analysis => leading to Hazard Log
Demonstrate : Statistical Analysis (FTA)
Test
Report
Supplier output = train level demonstration input.


= Example 1: Fire Detection System — Safety Process Application (Step 5/5)

* Product Safety Report

* Maintenance Document update
considering supplier information.

+ Testing at Train Level with the supplier.

+ Manage Safety Related Application
Conditions (SRAC).
* First Mounting Review

Sub-theme 8: Locawﬁvt@@ﬁonﬂml ap\q;@ve efforts
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Presenter Notes
Presentation Notes
Key topics: 
SRAC:
I.e. requirements going to Maintenance Manual..
A typical SRAC from imported system: “The Fire detection central unit shall not be covered.”
FMR: 
I.e. a quality topic: Connections to the unit done well.
Testing:
At train level.. In particular the identified safety functions are working ..
Maintenance docs:
Per SRAC
Product Safety Report
Record safety under control


Example 2: South African Supply of Cabin and Saloon HVACs
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Presenter Notes
Presentation Notes
Key topic:
Imported HVACs are replaced by SA system, i.e. Local supplier is SME.


Example 2: South African supplied HVACs — Safety Process Application (Step 1/5)

Move HVAC Control cubicle
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Presenter Notes
Presentation Notes
Key topic:
Equip the train with a local HVAC’s
Optimisation topic: move the control box to the Saloon HVAC, currently in the saloon area of each car, to the Saloon HVAC on the roof.


Example 2: South African supplied HVACs — Safety Process Application (Step 2/5)
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Presenter Notes
Presentation Notes
Key topics:
As given for the Fire Detection example:
What are the Safety Properties?
Impact on the Safety Documents.
New hazards?
On a personal note: Learn how the HVAC works 


Example 2: South African supplied HVACs — Safety Process Application (Step 3/5)

I

Hazard Analysis

i 1

Hazard Log
T T L T s

RAMS

f i

\

EN 50126 : Railway

specification and d
Availability, Mainta

Requirements
ERS DESIGNATION TARGET
ERS1 Asphyxia (low level of O2 or high level of CO2....) 1.10E-9/h
ERS2 Fire start or a smoke release by the air-conditioning 1.10E-9 / h
ERS3 ::’}j\ecc;:;(:slnsion potential human injury due to 1.10E-9/h
ERS4 Failures leading to electrocution (400 V used) 1.10E-9 / h
ERSS Fluid cooling outflow from air-conditioning unit 1.10E-7/h
ERS6 Fall of HVAC part 1.10E-9/h

Sub-theme 8: Locawﬁvt@@ﬁon‘a]_col ap\q;@ve efforts
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* The Hazard Situation “No air exchange® identified as “Negligible”, in
the Hazard Analysis.

* Thus, no Safety Function was needed.
Il However, two items are registered in the Hazard log to be managed:
1. HL_3-14: Demonstrate that the CO2 buildup is within limits

2. HL 3-19: Driver Document to be updated confirming HVAC OK.

Hazlog requirements to
be closed at train level
prior acceptance.

Collaborate
closely with
suppliers to
ensure that
requirements are
understood,
factored in and
managed.


Presenter Notes
Presentation Notes
Key topics: 
Talk through the points:
Train Level – Hazard Analysis:
The Hazard Situation “No air exchange“ identified as “Negligible”, in the Hazard Analysis.
Thus, no Safety Function was needed.
However, two items are registered in the Hazard log to be managed
HL_3-14: Demonstrate that the CO2 buildup is within limits 
HL_3-19: Driver Document to be updated confirming HVAC OK
Trian Level Requirements
Supplier Level:
Supplier Requirements
Collaborate with the supplier.
Crucial to collaborate closely with suppliers to ensure that requirements are understood, factored in, and effectively managed.


Example 2: South African supplied HVACs — Safety Process Application (Step 4/5)

RAMS Report —
HVAC

Test Report - —
HVAC ]

Qualitative
Analysis —
HVAC
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Presenter Notes
Presentation Notes
Key topics: 
Similar as shown before for the Fire detection per EN50126.
Safety Process was a collaborative. 
Plan => Final report : Teamwork in-betweens
Supplier output = train level demonstration input.


Example 2: South African supplied HVACs — Safety Process Application (Step 5/5)

Current Activities : Maintenance
Document update considering iy
supplier information. =
Product Safety Report gifiss ——
. T
= o ~%
Testing at Train Level with the supplier. == %E i
e -
_ == ' EE
Safety Related Application o ——— SES
Conditions (SRAC) to be coroccyser. | -

CONNECTOR

added to the Maintenance
Manual.

First Mounting Review
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Presenter Notes
Presentation Notes
Key topics: 
SRAC:
I.e. requirements going to Maintenance Manual..
In particular check fixations for the control box yearly.
FMR: 
I.e. a quality topic: No difficulty in fitting the HVACs
Testing:
At subsystem level: Over-temperatue protection tested. 
At train level: No safety function, thus we rely on the HVAC conforming to functional tests
Maintenance docs:
Per SRAC
Product Safety Report
Record safety under control


Considerations and challenges when localising and optimising the design

+ Both Gibela and our local suppliers were newcomers to the Safety
Management Process per EN 50126.

« The nature of localization and design optimisation topics are such that
each is unique and necessitates, in addition to application of the Safety
Management Process, a technical learning curve.

+ Application of the Safety Management Process is seen as critical, but
when proposed changes lead to new Safety requirements these new
requirements are often challenged.

+ Documentation takes up time
» Hazard Analysis = 150 lines, Hazlog = 500 lines

*  Product Safety is generally not well-known in South Africa and is often
grouped together with EHS (Environmental Health and Safety).
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Presenter Notes
Presentation Notes
Key topics: 
Brief run through 5 topics:
Point 1: Newcomers: Learning process
Point 2: A different way of thinking: Safety Management process on top of technical skills
Examples. Network, Mechanical, Software…
Point 3: New requirements: Often challenged
Point 4: Documentation: = time
Point 5: Product safety <> EHS


Learnings and Opportunities

. When onboarding new local suppliers, it is crucial to establish the maturity of their Safety Management Process, per EN50126,
early in the onboarding process.
v' This could lead to the need to do workshops or training to develop their Safety Management Process.
v' (By having worked with local suppliers also resulted in Gibela having to better understand the Safety Management Process.)

* In the execution of the localisation project, two key factors are crucial:
v initiating the Safety Process early, and

v' establishing partnership.
These elements play a pivotal role in identifying hazards and formulating requirements to effectively mitigate associated risks.

»  The Safety Management Process and nature of localisation and design optimisation topics necessitates Safety Engineers in the
team to be fully focused on the railway safety.

* ltis important that the entire organisation understands and supports
the safety function, the long-term benefits and potentially disastrous
consequences if the process is not followed.

*  Local suppliers who has produced products for The People’s Train are
also in a better position to supply the international market.

»  From a technical perspective the Safety Engineer has the challenge,
which becomes an opportunity, to learn a wide spectrum of train

system.
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Presenter Notes
Presentation Notes
Key topics: 
Brief run through 6 topics
Point 1: Onboarding: Maturity against EN50126
Point 2: Execution: Start early..
Point 3: Dedicated: Safety Engineers
Point 4: Safety Culture: From design down to the system actually functioning in operation 
Effective Crash Protection Design (as per Safety Functions slide)
Procurement
Manufacturing
Maintenance
Point 5: Local Supplier better positioned 
Point 6: Personal note: Learning various train systems: through a different set of glasses.


In Conclusion!

——

At Gibela, we take Safety Engineering and Product Safety seriously!

Localisation is undertaken to unlock economic growth in the South African rail sector.

The rigorous safety process and use of modern materials and technology ensures that the
safety integrity of ‘The people’s train’ is never compromised.

We have deep knowledge of the safety process and will continue to revitalise the rail
industry in South Africa! P
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Presenter Notes
Presentation Notes
Key topics: 
Gibela => Safety seriously
Unlock economic growth, however 
Safety integrity of ‘The people’s train’ is never compromised.
Deep knowledge => Revitalise
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