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VERIFICATION & VALIDATION (V&V)
AGENDA

» CHSTS Program Overview

» Master Quality Plan — Overview

» CHSTS V&V Program — Overview

» Traditional Safety Certification

» CHSTS Safety Certification using V&V
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VERIFICATION & VALIDATION (V&V)
PROJECT BACKGROUND




VERIFICATION & VALIDATION (V&V)
PROJECT BACKGROUND (CONT'’D)

| —

Construction
Package 01



VERIFICATION & VALIDATION (V&V)
PROJECT BACKGROUND (CONT'’D)

Initial Operating Segment (10S)

Early
» Central Valley to San Fernando Investments ‘
Valley
» “Backbone” of High-Speed Rail — _
Initial Operating
» 300 Miles Segment (10S)

» First Step Towards a Statewide
High-Speed Rail System by 2022

Early
Investments




VERIFICATION & VALIDATION (V&V)
V&V PART OF CHSTS MASTER QUALITY PLAN




VERIFICATION & VALIDATION (V&V)
WHY VERIFICATION & VALIDATION

2.1 GOVERNING LEGISLATION AND ENVIRONMENTAL DOCUMENTATION

Governinglegislation and otherlegal documentation dictate performance characteristics of the CHSTP.
Proposition 1A was passed by the voters of the state of California on November 4, 2008. The following

language outlines the requirements from the proposition which have since been added as Chapter 20 to
Division 3 of the State Streets and Highways Code:

2704.09. The high-speedtrain system to be constructed pursuant to this chapter shall have
the following characteristics:

(a) Electric trains that are capable of sustained maximum revenue operating speeds of no
less than 200 miles per hour.

(b) Maximum nonstop service travel times for each corridor that shall not exceed the
following:

(1) San Francisco-Los Angeles Union Station: two hours, 40 minutes.

(2) Oakland-Los Angeles Union Station: two hours, 40 minutes.

(3) San Francisco-San Jose: 30 minutes.

(4) San Jose-Los Angeles: two hours, 10 minutes.

(5) San Diego-Los Angeles: one hour, 20 minutes.

(6) Inland Empire-Los Angeles: 30 minutes.

(7) Sacramento-Los Angeles: two hours, 20 minutes.

(c) Achievable operating headway (time between successive frains) shall be five minutes or

less.
Basis of Design Rev. 3




VERIFICATION & VALIDATION (V&V)
WHY VERIFICATION & VALIDATION (CONT'’D)
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VERIFICATION & VALIDATION (V&V)
CHSTS V&V

Operatlonal Pre-Revenue
Requwements Testlng

Validation

System Start- Up
Requwements Testlng

ngh -Level Integratlon
esign ‘ Testing

N/

[ Detailed Component ]

Generic
System Development

Design Testing

\ / Life Cycle /“V” Model




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION

eriication | vandaton |

Development

FTA Sample Design and
Construction Conformance
Checklist (Page 25)




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION (CONT'D)

I Development I I Verification I I Validation I




VERIFICATION & VALIDATION (V&V)
HOW COULD IT BE DONE BETTER?




VERIFICATION & VALIDATION (V&V)
CHSTS PROGRAM STAGES & STEPS

Environmental Review
Preliminary Engineering Final Integration,
Testing & Certification

Design / Build
Contracts |




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION

Design / Build
Contracts

Environmental Review Final Integration,
Preliminary Engineering Testing & Certification
CPO1

PHA

=
V&V I




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION

Formal Certification
Program




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION

Implement '

Verify/Certify




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION

Integrated
Approach




VERIFICATION & VALIDATION
PRELIMINARY HAZARD ANALYSIS

Figure 4-1 Sample PHA

System: Infrastructure California High-Speed Train Project Prepared by:

Date

Subsystem: R-O-W, Generally Preliminary Hazard Analysis (PHA) Reviewed by:

Date

DRAFT 12/08/2011 Approved by:

PHA No. 1.1.1 Rev. No. Date
General Description Hazard Cause / Effect Hazard Risk Index Corrective Action

Derailment

System| Hazard Description | Potential Effect on Initial Residual Controlling | Resolution /

Mode Cause |Subsystem/ (Projected) | Measures and | Reference

System Remarks

A Washout Flooding, Derailment -8 lI-E Acceptable|1) Perform
scouring wimass Unacceptable w/Review |hydraulics analysis
casualties, and incorporate

Hazar d property results into sub-
damage, service grade design, slope

interruption praotection and
setting of profile. 2)
Install appropriate
drainage. 3)
Inspection and
maintenance of
drainage systems.
4) Identification and
monitoring by O&M
of potential
hazardous
locations.

Safety and Security

epresentation only. Refer to current PHA for identified hazards and controlling measures.
Management Plan




VERIFICATION & VALIDATION
CERTIFIABLE ELEMENTS AND HAZARDS LOG

Figure 7-1 Sample CEHL

Certifiable Elements and Hazards Log

Certifiable Elements Hazards Mitigations

Cysiem Sub- PE Phase
Elements Elements ; Description Mitigation Description Reforence
F-0-W {‘jmmar\,t

|
R-0-W Guﬂ&'dl!fil:lmamlaut 1.11 3011 Track Failude - Cracked o broken Irsck 1] Irnmplament an inspeclion program ard remed:al
component maintanance mathodokogy thal meet or axcesd FRA
[Gusdeiines for Track Class lo operate al 220 MPH (when

ok 4
) Implament track component qusily standards (et mesot or B0 5.4 2
Dot
£

aiped AREMA reguiremants 5651
553

] Instal on-board derailman commnment devices
W) Instak in-irck dermibren contsnmenl ekemants.

Iﬁ'l Requre positive indicabon of broken rail through ireck

_‘I.-J:JD.".'"I'.'I'H Track Abnormalty - Worn track components, §1) Implement an inspection program and memadial

Croas-bewsl intenance mefodology that mest of axceed FRA
wichedings for Track Class to oparate at 220 MPH (whan
P ——

2] Implament track component quality siandards that meat o I‘DV 542

wceid AREMA reguirements, Dkt 5.5.1
A 553

I3| Instal or-board deraiiman containmen devioes
J1 Instal in-rach dershrent conlsnment aements.
(5] Require positive indscation of broken rail ihrough reck I

| |
B0 Roadbed tailure dus 10 subsidence, shilting 1] Parform gectechmecal shatysia and incomorate resulls nlo ID-V 10.5
Qronil, g
1 Install appropriate drainage. IDM' 843

I3| Ins, n_and mainisnance of drai B aysiEmn

g W ashoul caused by Nooding or scouring 1] Perform hydrauics

I\/IitigationS | Identificaton and monioing Ty D&M of polantial

imple representation only. Refer to current CEHL for identified hazards and required
considerations Figure 7-1 only depicts Preliminary Engineering and Final Design phases;

Safety and Security
\WERETSISINIEIN 10 ((ded as the project matures.




VERIFICATION & VALIDATION
CEHL MITIGATIONS IN

E "10 CEHL' current 0.1 in JCHSTP /20 Internal Requirements;/40 Operations and Maintenance /30 Safety (Formal module) - DOORS
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=10 CEHL
= 1 Infrastructure
B 11 R-OMW,

=F 1.7,

1.1

11

11

=11

<

Generally

=- 1.1.1 Derailment

1.1 Track Failure : Cracked or bro

= 1.1.1.1.7 Mitigation #1: [1] OfM: €
- 1.1.1.1.2 Mitigation #2: [2] INF: Tr
-1.1.1.1.3 Mitigation #3: [3]RST: i
-1.1.1.1.4 Mitigation #4: [4] INF: In
--1.1.1.1.5 Mitigation #5; [6] 555 F
1.2 Track Abnommality: *orn track
- 1.1.1.2.1 Mitigation #1: [1] O&M: [
- 1.1.1.2.2 Mitigation #2: [2] INF: Tr
- 1.1.1.2.3 Mitigation #3: [3]RST: i
-1.1.1.2.4 Mitigation #4: [4] INF: In
-1.1.1.2.5 Mitigation #5: [B] 5%'5: F
1.3 Roadbed Failure: Subzidence,
-1.1.1.3.1 Mitigation #1: [1] INF: Pe
- 1.1.1.3.2 Mitigation #2: [2] INF: In
-1.1.1.3.3 Mitigation #3; [3] O&k: |
.4 w ashout caused by flooding o
-1.1.1.4.1 Mitigation #1: [1] INF: Pe
- 1.1.1.4.2 Mitigation #2: [2] INF: In
-1.1.1.4.3 Mitigation #3; [3] O&k: |

1R ilin‘ln' S trrrmaatar ronnff hiﬂll
2

F

Ahzolute

Hazards & kitigations [ ate |dentified

4

1.1.1.1 Track Failure

Cracked or broken track component (rail, ties, welds, fasteners, switch
Cormponents, et

K3

M 211 /mnam0

O&M

1.1.1.1.1 Mitigation #1
1] QEM:

D&M program and remedial maintenance methodology that meet or
exceed FRA Guidelines for Track Class to operate at 220

1.1.1.1.2 Mitigation #2

2] IMF:
Track component quality standards that meet or exceed AREMA,

reguire ments,
1.1.1.1.3 Mitigation #3

2| RST:

Inztall on-board derailment containment devices,

M 2n11ma8/20

INF

[ .

RST

1.1.1.1.4 Mitigation #4
4] IME:

Inztall in-frack derailment containment elements,

INF

. |

| [,

SYS

1.1.1.1.5 Mitigation #5
o] SY5!

Require positive indication of broken rail through frack circuit system. —y

|L|semame: alverhoehne

|Exclusive edit mode

CEHL in DOORS




VERIFICATION & VALIDATION
SAFETY MITIGATIONS

E 10 CEHL' current 0.1 in /CHSTP /20 Internal Requirements /40 Operations and Maintenance;30 Safety (Formal module) - DOORS

File Edt Wiew Insert Link Analysis Table Tools Discussions User Change Management Help
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10CEHL a'-‘«l:usulutel Hazards & Mitigations E | Traced To: TCs [LM]

=1 Infrastructure
1.1 B0, Generally 104 1.2.1.9 Train falls from elevated

=1 1.1.1 Deralment structure. )

= 1.1.1.1 Track Failure 273 1.2.1.9.1 Mitigations #1 "l Do [IPR] &6.4 Containment of HST Ralling Stock

- 1.1.1.1.7 Mitigati [1] IMF: DCM [STR] 12.5.2.13 Derailrment Loads (DR}

- 1.1.1.1.2 Mitigat Include derailment cantainment wall in design | | DM [STR] 12.5.2.13.2 Track Side Containment

-1.1.1.1.3 Mitigat Of structure that kesps train on the bridgs. DD-ST-001 TYPICAL CROSS SECTION, AERIAL STRUCTURE, TWO TRACK MO

1.1.1.1.4 Mitigat DD-ST-002 TYPICAL CROSS SECTION, AERIAL STRUCTURE, OME TRACK NOM:

1.1.1.1.5 Mitigati DD-ST-003 TYPICAL CABLE TROUGH DETAILS , AERIAL STRUCTURE

-11.1.2 Track Abnar - : DD-ST-004 TYPICAL CABLE TROUGH DETAIL, AERIAL STRUCTURE, AT OCS PC
- 1.1.1.21 Mitigat CEHL Mitigation DO-ST-017 TYPICAL CROSS SECTION, AERIAL STRUCTURE, FOUR TRACK MOI
- 1.1.1.2.2 Mitigat

- 1.1.1.2.3 Mitigat
11124 MitiEati [21RST: References to

111,25 Mitigat ;nstall d;vice on vehicle rucks that keeps train ] - .
1113 Rioadbed Fai in the alignment. Technical Criteria
- 1.1.1.3.1 Mitigati 1.2.1.10 Person falls from elevated -
-+ 1.1.1.3.2 Mitigati structure.

~ 11123 Mitigat 1.2.1.10.1 Mitigation #1 DCM [STR] 12.7.1.6 Miscellaneous Loads

114 Washmfl_ ca. [1] INE: DCM [STR] 12.8.6.15 ‘Walkways, Parapets, and Sound 'Walls

- 11141 Mitigat Install fall prevention barriers (handrailing or DO-ST-001 TYPICAL CROSS SECTION, AERIAL STRUCTURE, TWD TRACK MO

- 1.1.1.4.2 Mitigati wall) where exposed edge allows patential fall  DD-ST-002 TYPICAL CROSS SECTIOM, AERIAL STRUCTURE, ONE TRACK MOM:

- 11143 Mitigat of greater than 30" DD-ST-003 TYPICAL CABLE TROUGH DETAILS , AERIAL STRUCTURE

1.1.5 5lide: St_t_lrmtf DD-ST-005 AERIAL STRUCTURE, COMCRETE PARAFPET

11151 Mitigati CO-ST-007 AERIAL STRUCTURE, TYPICAL SPAN, EXPANSION JOINT DETAILS

- 1.1.1.5.2 Mitigati - DD-ST-017 TYFICAL CROSS SECTION, AERIAL STRUCTURE, FOUR TRACK NOI _

111 F 2 kdikA=-k
| < I

|Llsername: oliverhoehne |E:-:|:Iusive edit mode

CEHL in DOORS

1-2-L-:’-L LRLLEALY [= LR Lol bl 5




VERIFICATION & VALIDATION

VERIFYING REFERENCES —

B. Track Side Containment

Derailment protection walls shall be provided on mainline aerial structures at locations & feet

17  minimum to 7 feet maximum from TCL toward the outside edge of deck. The height of the wall Design Criteria

15 shall be minimum 0.67 feet above the level of the adjacent track’s lower rail. A transverse Manual (DCM)
horizontal concentrated load of 35 kips shall be applied at top of the wall at any point of

contact. A load factor of 1.4 shall be applied to the 35-kip load. 1 TR A8 e s s w0 o

NOT REPRESEWT DESIGN.
2. ON CURVED ALIGWMENT, THE RELATIVE DI;IENS[ONﬁ

SELECTED, THE WIDER DECK WIDTH MAY BE REGUIRED.

3. THE HEIGHT OF THE SOUND WALL SHALL BE
DETERMINED BASED ON RESULTS FROM THE NOISE
ATTENUATION_STUDY. THE SOUND WALL [TSELF AND IT:

S
SOUND wALL CONNECTION TO THE STRUCTURE SHALL BE CAPABLE OF
(SEE NOTE 31 RESISTING THE SLIPSTREAM EFFECTS FROM PASSING
! TRAINS AND THE WIND LOADS &S DESCRIBED IN THE
¥ 430 DESIGN CRITERTA. NO GAP SHALL BE P T
T T M EEN THE BOTTOM OF SOUND WALL

GETHI TTO AND THE
STRUCTURE DECEK, NOR ANY VERTICAL CAPS BETWEEN
THE SOUND WALL PANELS.

. THE DIRECT FIXATION RAIL SYSTEM AND THE TRACK
LAE SHOWN ARE F
R

=1
o

B

ok}
=
51
=

2,
o)
2
m
o
=
@
=
=
i
=

ol
TRACK WORK DESIGNER. ANY EMBEDDED ITEMS OF THIS
CONNECTION SHALL BE INSTALLED BY THE CONTRACTOR.

0

TP OF
HIGH RAIL

HEIGHT MEASURED FROM TOP OF LOW RAIL

‘ TP OF
LOW RaIL
|

TIV132588 Calif High Speed RaiINCADDMDirective Drowings\Structures DDMDD-ST-0D1.cg

STRUCTURAL DRAWING
CTURE CONCRETE
CONCRETE
DETAILS
5 TROUGH DETAL 2 SEE DRAINAGE DRAWING — ‘
NON-EALLASTED AERIAL
% STRUCTURE BRIGGE I:E[h ‘
° E SYSTEM
a FOR BRIDGE CECK
H DRAINAGE SYSTEM
. . CABLE TROUGH | \ \ CABLE TROUGH
DI reCtIVe SECTION CUT NOT AT OCS POLE \ \ ". SECTION CUT AT OCS POLE
Vo \
\
|\
| T
0 \
\
1 Il
Drawings |
- FOR TANGENT TRACK FOR SUPERELEVATED TRACK H 0 2 4
- I —|
g Fotm = CALIFORNIA HIGH-SPEED TRAIN PROJECT |[*™7*
" T —= STRUCTURAL DIRECTIVE BT
e B mﬂm | /‘ | uo-TT-0a
g \ / AERIAL STRUCTURE B
FE - - AS SHOWN
2 ) Ehinco \ /%ﬂéﬁgﬁ%ﬁ TWO TRACK NON-BALLASTED T
H I eI s bss01 2012 = TYPICAL CONFIGURATION ON TOP OF DECK




VERIFICATION & VALIDATION
CERTIFICATION PACKAGE

References to Technical Criteria
(Objective Evidence)

| cEHL Mmitigation |

B. Track Side Containment
Derailment protection walls shall be provided on mainline aerial structures at locations & feet
minimum to ¥ feet maximum from TCL toward the ocutside edge of deck. The height of the wall

shall be minimum 0.67 feet above the level of the adjacent track’s lower rail. A transverse
horizontal concentrated load of 35 kips shall be applied at top of the wall at any point of

contact. A load factor of 1.4 shall be applied to the 35-kip load.

I Objective Evidence I

64



VERIFICATION & VALIDATION
CERTIFICATION —




VERIFICATION & VALIDATION (V&V)
PRACTICAL VALUE USING V&V

10 CEHL' current 0.1 in /CHSTP,/20 Internal Requirements;/40 Operations and Maintenance ;30 Safety {Formal module) -
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10 CEHL

o

- 1 Infrastructure

= 1.1 R-04, Generally
=1 1.1.1 Deralment
=1-1.1.1.1 Track Failure

- 1.1.1.1.1 Mitigati

-+ 1.1.1.7.2 Mitigati
- 1.1.1.1.3 Mitigati
- 1.1.1.7.4 Mitigati
- 1.1.1.1.5 Mitigati
-1.1.1.2 Track Abnarr
- 1.1.1.2.1 Mitigati
- 1.1.1.2.2 Mitigati
- 1.1.1.2.3 Mitigati
- 1.1.1.2.4 Mitigati
- 1.1.1.2.5 Mitigati
-1.1.1.3 Roadbed Fai
- 1.1.1.3.1 Mitigati
- 1.1.1.3.2 Mitigati
- 1.1.1.3.3 Mitigati
1.1 4 wazhout cal
- 1.1.1.4.1 Mitigati
- 1.1.1.4.2 Mitigati
- 1.1.1.4.3 Mitigati
1.1.5 5lide: Starmme
- 1.1.1.5.1 Mitigati

- 1.1.1.5.2 Mitigati
111E3 kd:;:,:i;I
»

a'-‘«l:usulutel Hazards & Mitigations

D[ Traced Te: TCs (LM)

104

1.2.1.9 Train falls from elevated
structure.

273

4|

1.2.1.9.1 Mitigations #1
1] IME:

Include derailrment containment wall in design
of stucture that keeps train on the bridge.

Safety & Security
Group

cks that keeps train

2] ==
Install device on vehicle
in the alignment.
1.2.1.10 Person falls
structure.
1.2,1.10.1 Mitigation #1
1] IMF:
Install fall prevention barriers (handrailin

wally where exposed edge allows potential
of greater than 30"

Central Repository
Side-by-Side Review

|Llsername: oliverhoehne

CEHL in DOORS

|E:-:|:Iusive edit mode

DCM [IPR] 6.4 Containment of HST Ralling Stack

DCM [STR]
DCM [STR]
DO-ST-001
DO-ST-002
DO-ST-003
DO-ST-004
DO-ST-017

12.5.2.13 Derailment Loads (DR}

12.5.2.13.2 Track Side Containment

TYPICAL CROSS SECTION, AERIAL STRUCTURE, TWO TRACK MOM
THYPICAL CROSS SECTION, AERIAL STRUCTLURE, OMNE TRACK MOM-
TYPICAL CABLE TROUGH DETAILS |, AERIAL STEUCTURE

THPICAL CABLE TROUGH DETAIL, AERIAL STRUCTURE, AT QCS PC
TYPICAL CROSS SECTION, AERIAL STRUCTURE, FOUR TRACK MO

DM [STR]
DCM [STR]
LO-5T-001
DO-5T-002
LO-5T-003
NN-ST-NNS

Increased Awareness of Dependencies

Engineering

CTION, AERIAL STRUCTURE, OME TRACK MOM-
ROUGH DETAILS , AERIAL STRUCTURE

AFRTAl STRUTIIRF. COMCRFTF PARAPFT
M JOINT DETAILS

£, FOUR TRACK MO

"

Impact Assessment
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ATION & 2 DA T I0 ¢
) L) D
A A A X . .
Abgolute| Hazards & Mitigations E Date Identified | Traced To: TCg (L)
1 H 1 Infrastructure
2 H 1.1 R-O-W Generally
14 H 1.1.4 Close Proximity -
418 1.1.4.13 Adjacent oil /gas well has surface-level - @3] ange / Conf|gurat|on
blowout. Result is fire earth
displacement and intrusion into the ROW Ty agem ent
by debris from the explosion.
405 | 2 1.1.4.13.2 Mitigation #2 ¥ 11/15/2012  DCM [UTL] 95.5 Utility Clearances
[2]1IMF: DCM [CLR] 3.3.3 Clearances to Third Party Facilities
Establish minimum setbacks or buffer zones of two hundred
(200) feet {measured from the centerline of the nearest
CHSTS track) relocating all currently active oil or gas wells

{l} Bas. line Comparison Results - DOORS

Plain Wieoh Redining iew ] Baseline Comparison Results - DDORS =] B3

FAUZ ONINERISTS 1N CUrrent Pl g | el e vl |

#403 only Sgists in current

#241 has differing Object Text -]
[2] INF:

Emergency access and egress at nominal 2.5 mile intervals_with 3 maximum

interval of 3.0 miles,

Changed J&

#4065 only exists in current

M|t|gat|0n |\/||t|gat|0n ralling stock doorways.
#413 only exists in current
#414 only exists in current #247 has differing Ohject Text
#415 only exists in current [3]IMF:
#417 only exists in current Infrusion protection berms; wallsy and ather barriers to prevent the intrusion of
#4185 only exists in current persansy animals: rail or highway wvehicles as identified through site-specific
#420 only exists in current hazard analysis or threat/vulnerability assessment Ll

Cloze




VERIFICATION & VALIDATION
DESIGN-BUILD STAGE

Contract
CPO1

Design / Build
Contracts




VERIFICATION & VALIDATION (V&V)
SAFETY CERTIFICATION USING V&V

Procurement
Documents




VERIFICATION & VALIDATION (V&V)
DEMONSTRATION OF COMPLIANCE

Critical Items

Contractor

QA/QC

3 | S S

Procurament Documents Final Design eiMartification,

Verification & Validation
Reauirements Describtion Requirements Design Verified Contractor
q P Reference Reference By & Date QA/QC
Spec # ... [ Section ...

ontract Req. #2 Drawing #/ ... M

Certification of
Critical Items

Design
References

Technical Contract
Requirements

Independent
Check. Eng.

Imitial

Environmental Mitigations EIRIS % .. Plan { Spec xxx Iitial { Date
Plan / Spec xxx Initial / Date

i DEC XN Initial / Date

Initial

Yazard Mitigations PHA # ...

i
ol ]

gation Initial

)

‘ Requirements Verification

Traceability Matrix (RVTM) ‘ ‘ Audit & Due Diligence Check

Independent
Checking Engineer

by Authority’s Representative




VERIFICATION & VALIDATION (V&V)
INDEPENDENT VERIFICATION & VALIDATION

>

>

V V V

Independent entity, not associated/affiliated in any way
with Contractor

Performs Independent Conformity Assessment of Contractor
Submittals against Contract

Full Check of every Technical Contract Submittal prior to Submittal
to Authority’s Representative:

o Independent Checking Engineer (ICE, during Design)

o0 Independent Site Engineer (ISE, during Construction)

Certify Compliance with Contract and provide Assessment Report
Reports directly to Authority

Based on Proven and Internationally Accepted Standards and
Practices:

» European Norm applied by European Railroads (Notified Bodies)
» Used by International Firms in Taiwan High Speed Rail
» EN 50126 Specification & Demonstration of RAMS

» INCOSE Systems Engineering Handbook
71



VERIFICATION & VALIDATION (V&V)
FINAL INTEGRATION, TESTING & CERTIFICATION

Final Integration,
Testing & Certification




VERIFICATION & VALIDATION (V&V)
CONTRACT INTEGRATION & STARTUP

Trackwork Systems Rolling Stock

Design
Safety Case

Design
Safety Case

Design
Safety Case

. L

Design
Safety Case

Design
Safety Case

Operations & Maintenance: ‘ Integrated HSR System
v Rules v' Start-Up Testing

v' Procedures ‘ v' Pre-Revenue Testing
v' Competencies I v' Safety Procedures

4

I Operating Safety Case I

\

I Revenue Operation I

73




VERIFICATION & VALIDATION
SUMMARY

Verification and Validation

» Fully Embedded in CHSTS Delivery Method
» Design, Construction, Integration, Testing, Certification

» Used as a Formal Safety Certification Program
» Demonstrates Compliance with Requirements
» Provides Objective Evidence

» Improves Team Communication

» Fewer Claim Opportunities for Contractors

» Facilitates Impact Assessment

» Get It Right the First Time

74



VERIFICATION & VALIDATION (V&V)
Qs

Thank you for your attention

P P [

It's QUESTION TIME!!




