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Urban Transit Development In China

® Many urban transit lines is under construction now in about 25 cities

including Beijing, Shanghai, Guangzhou and so on.

® Before 2015, about more than 4000 Km lines will be built
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CBTC in Chinese Mass Transit

> Communication Based Train Control (CBTC) is the direction of train control

> The advantages of CBTC are to increase safety and increase transport efficiency
and improve the quality and reliability of information.

» CBTC is recently used in almost new lines of mass transit.

> The innovation research of CBTC has been done according to IEC safety
standards since 2004.
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The new safety management system for CBTC Development

» CBTCis a complex safety system based on computer, communication and
control ( 3C) technology .

» CBTC must have a g00d dependability. An new development method and safety

management system is needed High safety
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The technology Innovation of CBTC system

We developed out:

ATS
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® The key technology

® The system equipment of
CBTC

® The two demonstration lines in
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The

eThe kind of train-to-
ground transmission
mode:

-Radio
-Leakage wave guide

-Leakage cable

e Three level control
mode

.

-Moving Block based on
CBTC

-Fixed block based balise

-Interlock

main features of the CBTC
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Key Technology Of the CBTC

® Two Safety computer platform; 2 out of 3 for on board,- 2 X 2
out of 2 for wayside f

® Model-based safety software design ki3
® Automatic train operation

® System integration design and V&V Test

On-Board Equipment Wayside Equipment
of CBTC of CBTC

Integration Test Platform
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General product Assessment & Specific Application Assessment of CBTC

®The System is designed according to IEC safety standard;
®The general product Assessment of CBTC has been done
®The specific Application Assessment of CBTC is being done
® A safety management system is set up

Yizhuang Signaling Engineering Safety Assessment

Other Signaling
s RE CBTC Specific Specific
eneral Product Application Application

11



i
:Ii
1|
¥

EXEEHNSRE

—— RO % (b Aa k)

Safety
Standard

Safety Management in the Safety Target
whole Safety Lifecycle based on SIL Level

Safety Assurance based on Safety Assessment
Risk Management

based on Safety Case
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Safety Management System

6. Conclusion
5. Related
Safety Cases
4. Technical Safety
Report

3. Safety Management
Report

2. Quality
Management Report
1. Definition of
System

TSR

SMR

SAFETY QMR
CASE

(From CENELEC BS EN 50129)

2010/10/12
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Safety Management System

» Safety management system should be built based on the

established quality management system.

Safety
Authority

Safety
document
approval

Safety
assessment
report
appoval

Safety
document
submission
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V&V Based Product Lifecycle of CBTC System
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PDCA model for Safety Management System

Safety Management
Best Practice

Safety Plan
; :
Action [ E Safety  '§
(A) & g Policy :5,

Check

Continual Impr(:gement
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The Whole Structure of Safety Management System

- e o o mm mm = = e

Procedure
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Relatively independent departments and effective check an

Normalized procedures of development and safety assurance based on SOP

Platform based on Advanced Tools
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Organizations
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| ISA (Lloyd” s | Project
i Register Rail) | Director
A
| .
Project Ch
Safety | | Manager [ —— " — — — — — . C angel Technical
Committee| | | ontro Consultant
| | Committee
I I
RAMS Design Purchase Ma?lzgilltzen ¢ V&V
Department Department Manager Department Department
Testing Product Configuration
Department Department Manager
Responsible Line _— Report Line
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Procedure Management

Instructions
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Tools Support

¢ Rational DOORS

— The requirements management tools to capture textural
Requirements and optimize requirements
communication, collaboration and verification chain.

¢ Teleological SYNERGY

— the configuration management tools
¢ CHANGE

— the defect tracking tools
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Achievement of Risk Management

¢ 387 hazards are identified, including135 critical hazards.

¢ 172 safety requirements are determined, containing 15
requirements related to Operation and 157 requirements
related to system design and testing.

21
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Hazard Identification using Scenario-guided HAZOP
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1. Describe system by
Operational Scenario
Charts;

2.Use Guide Words (No,
More, Less, etc) identify
hazards in each flow.

3. Record analysis result
and put them into Hazard

Log.



Configuration File of CBTC Product
including more than 500 documents
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LCF-300#) 4= 352 i) 7 296 7= bl 4 2 -
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LCF-300-2 5|5 .

Project Name: LCF-300 Train Control System Product Development; Project ID: O801-AA-CCA: Document ID: LCF-300-Number

LCF—300 Train Control System Document List (CBTC Product)
O0801-AA-CCA; MXIH4mS -

=] SC A 2S5 ES[ S SC 14 45 BR | Document Name | Notes |
10 | Bk el 1002 LCF-3002 #1) 4=#5 1) 298 T =R 0 HH |LCF73()() Train Conuol System Requirement Specification | CBTC CQO5 (Releasaed) |
1003 Scenario Chart
11 VOBC T & 4t s SR > 1F 1101 VOBC Subsystem Requirement Specification Will be Releasod
1102 On-board ATP Requirement Specification
1104 On-board MMI Requirement Specification
1105 L A8 U S i ANy A T s U B On—.board Spccc? AMcasurcrncT]\t anf:l Position Determination
Equipment Requirement Specification
1106 ZEERAC SR I S PSSR HH 5 On-board Recording Equipment Requirement Specification
1108 zZ= 1 10V HE SV Ha YS AR idi 44 75 =R U683 15 On-board 110V to 5V Power panel Hardware Requirement
1109 ZE 4R 1 10V EE 24V FE YR i 44 75 =K 15t B 5 On-board 110V to 24V Power panel Hardware Requirement
1110 2 93 AT 3 2 A BT A4 T s U6 B On—b.?al‘d. ATP Speed Panel Hardware Requirement
Specification
1111 275 35 ATP4651 AEMC AR B2k 55 = 136 85 15 On—b_oard_ ATP Input EMC board Hardware Requirement
S pecification
1112 22 20 ATP 461 A A AT ALE 72 =2 156 85 45 On- b_oard_ ATP Input board Hardware Requirement
S pecification
1113 | ZE 2 ATP AL 2 S A5 AR B 75 >R U8 89 15 On-board ATE Mainframe and Communication Board
Hardware Requirement Specification
1114 R FRMMIER A 55 SR U6 W 5 On-board MMI Software Requirement Specification
1115 25 20 ATP 46T L A AT ALE 2 = 156 58 45 On- b_oard_ ATP Output board Hardware Requirement
Specification
1116 ZEERC S T R UL B S On-board Recording Software Requirement Specification
1117 LEFRATPIEAS i) 88 o> MRAHE A 75 SR Ul 45 On-board ATP Communication Controller(Recording) Board
Hardware Requirement Specification
1118 L 9 ATPEE AR G AR w R a 0 5 On- b.ciard. ATP Main board Hardware Requirement
Specification
1119 223 ATTP S ) T AF v <1 106 W 15 (;)n—br(tar(lr ATP Application Software Requirement Will bo Rolemsod
Specification
1120 L2 3 ATP3 HY.2 57 &5 5 A 7 SR 56 1 =45 On—b.?al‘d. ATP 3-out of-2 platform Software Requirement
Specification
1121 L R AT AS A2 75 140 7 SR D 1 45 On—b.?al‘d. ATP Communication Board Software Requirement
Specification
1122 L 9 AP 32 451 28 e A v SR 50 1 5 On—b.?al‘d. ATP Communication Controller Software
Specification
1123 ZE 2R MMIAE A4 75 >R U688 15 On-board MMI Hardware Requirement Specification
1124 25 5 ATP 2 AR Bl 44 775 51 16 B 5 On—b.?al‘d. ATP Common Board Hardware Requirement
Specification
1130 25 35 ATP467 L1 £bk £, 22 4% G- 55 = 156 B 5 On—b_oard_ ATP Output Relay Board Hardware Requirement
S pecification
12 1201 ZC T 5250 i SR BB 15 ZC Subsystem Requirement Specification
1202 e P il w2 o T o Safety Computer Platform Requirement Specification Will be Released
1203 ZOC I IH R A SR UL A4S ZC Application Requirement Specification
1204 ZCEDERLEVLH S ZC Maintenance Software Requirement S pecification
1205 e e A LS B He YRR S SR D s gafet_y Co_[nputer Platform Power Panel Requirement
pecification
1206 e L A LS S i HR AR e SR DA W 4 Safet_y Co_[nputer Platform Input- Output Board Requirement
Specification
1207 e e A LSP e A A e SR W s gafet_y Co_[nputer Platform Communication Board Requirement
pecification
1208 e AL £ B AR AR L T S 6 B S gafet_y Co_[nputer Platform Logic Board Circuit Requirement
pecification
1209 2z L AL T B AR AR FPGA A - i 5 16 0 45 Satct)f Computer ?{ﬂttql‘lﬂ Logic Board FPGA design
Requirement Specification
1210 EVLF SRR ULEE S Mainframe Platform Software Requirement Specification
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V&V Activities and Reports in the System Lifecycle

) V&V Engineers )
) Quality Manager )
Personnel
Maname ) Configuration Manager )
nt
) Design Engineers )
) Test Engineers )
) System Integration Engineers )
. _ Software
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Safety Assessment System for China Railway

(1) To establish a SMS framework in China railway

¢ A rectification of strategy will essentially improve an
internal circumstance for China railway safety
management.

¢ Establishing testing specification standard and
independent testing platform

¢ Educating system safety engineers, and introducing
system safety assurance methods based on risk
analysis.

Qualified ‘“athlete’ team
and “‘judge” system.

2010/10/12
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Safety Assessment System for China Railway

(2) Setting up an Independent
Testing Mechanism

Safety
Authority

¢ To proof all safety targets are Safety

document
approval Safety
assessment

report

achieved

¢ Independent Testing Mechanism
should be established considering .o o
submission % "
policy and humanism condition: \/ <

Safety \
assessment
organization \

- In-door testing by independent \(;\
Indepepdent /
testing

teStIng Iab \ Organization /
AN //
- Site-testing by independent ~—=
organization
2010/10/12
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