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CROSSRAIL

“Crossrail is Europe’s largest infrastructure project, and among the 
most significant infrastructure projects ever undertaken in the UK”.

24th September 2022

QMS Auditing on Crossrail (UK) – V6.0
Disclaimer: Any views or opinions represented in this presentation are personal and do not represent the views of any institutions or organisations that might be referred to, unless explicitly stated.
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❖ About me

❖ Crossrail background

❖ Crossrail governance

❖ Auditing on Crossrail

❖ Audit reports

❖ Case Study: Canary Wharf

INTRODUCTION

❖ Audit fundamentals

❖ Auditing challenges & benefits

❖ Audit success factors

❖ Cultural differences

❖ Discussions and Q&A

3



Andy Yeung T S (楊德師)

Skills & Competency

▪ Strategic Planning
▪ Corporate Transformation
▪ Enterprise Risk Management
▪ BIM, CDE & Digital Evolution
▪ Governmental Inquiries
▪ Incident Investigation
▪ Turnkey Project & Delivery
▪ Construction Management

▪ Performance Turnaround
▪ Troubleshoot & Resolution
▪ Departmental Planning
▪ Engineering & Technical
▪ UK Government National Security
▪ Corporate Governance
▪ Project Quality Assurance
▪ Self-Certification & Handover

ABOUT ME

Chief Engineering Assurance Manager – MTRCL

▪ ICE, ECI, PPP, NEC3 & NEC4
▪ Safety Incident Investigation
▪ Root Cause Investigation
▪ 1st, 2nd & 3rd Party Auditing
▪ Operation & Maintenance Manual
▪ Standards: ISO 9001, ISO 14001, 

ISO 19650, ISO 27001, ISO 31000, 
ISO 44001, ISO 45001 & PAS 99

4



Qualification & Professional

▪ Fellow HKICA
▪ HKICA SQME
▪ HKICA QMS Certified Auditor
▪ CCAA QMS Certified Auditor

BACKGROUND

Industry & Sectors

▪ Fellow CQI
▪ Chartered Quality Professional (CQP)
▪ BQF RCA Certified Practitioner
▪ Principal IRCA Auditor (QMS)

▪ Member IET 
▪ Associate CIOB
▪ Master’s Business Administration (MBA)
▪ SMSTS Certified Professional

Renewable 
Energy & Recycle

Water
Services

Drainage &
Sewerage

Ministry of
Defence

Manufacturing

Industrial
Underground

Metro
Housing

Science, Health
& Research

Aviation
Operating 
Railways

Testing
Laboratory

Infrastructure
Atomic Weapons

Establishment
Urban 

Development
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JOINING MTR

Interim Report of Commission of
Inquiry into the Construction Works at
and near the Hung Hum Station
Extension under the Shatin to Central
Link Project

SCL Modification of couplers |
Deviation from design | Product
non-conformity | Defects

Growing public pressure |
Questions raised on use of publicly
funded projects | MTR integrity &
workmanship

Hong Kong Government under
spot-light | Review & investigate
| Start of Commission of Inquiry |
Independent Audit Panel

Record Keeping | Documentation | Site Supervision | Site Management
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2007
Project Approved

2009
Start Construction

2018
Original Planned Opening

2022
Open Central Section

2023
Full Completion

£ 18.9 Billion
Estimated Final Costs

£ 14.9 Billion
Original Budget

Building The Elizabeth Line
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03
45

10

42

50

100

New 
Stations

Counties
London

Berkshire
Essex

Maximum 
Time to
London

Kilometers
Of New 
Tunnels

Kilometers
Of New Tracks

Kilometers
Of Infrastructure

1,500,000
Additional Commuters

Pass Through Stations

03
Integrated 
Signalling 
Systems

41

Crossrail in Numbers
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Central London

Tottenham Court RoadBond StreetPaddington Farringdon Liverpool street

Crossrail New Stations
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Outer London

Custom HouseCanary WharfWhitechapel Woolwich Abbey Wood

Crossrail New Stations
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Crossrail Governance

Works 
Information
Volume 2B

General 
Requirements

WI V2B
Part 20
Quality 

Management

WI V2B
Part 13

Assurance, 
Records & 

Certification

Building 
Regulations

Construction
Law

Rail Industry
Standards

External
Stakeholders

ISO 9001
Certified
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▪ Contract Quality Plan
▪ Quality Audit Schedule
▪ Internal, Subcontractors & Suppliers
▪ Risk-based approach 
▪ Focused on key activities
▪ Frequency vs significance of activities
▪ 12 month rolling Schedule
▪ 4 weeks review cycle with Client
▪ BS EN 19011 Guidelines for auditing 

Management system

▪ Project Assurance Plan
▪ Progressive assurance
o Continual confirmation of compliance 
o Contemporaneous records generated
▪ Constructed works comply with WI
▪ Demonstrate legal commitments & 

obligations
o Means of providing progressive 

assurance

Scope of Services | Contract Scope

Project Management

Project 
Execution 

Plan

Section 13.2
Assurance to 
be provided

Section 20.5
Quality
Audits
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Process Flowchart | Process Map

User Guidance Materials
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Process | 
Requirements

Stakeholders 

Legend | 
Key

Decision

Accountability 

E-Document 
Management System

SECURITY CLEARANCE (BPSS & NSV SC) - PROCESS MAP
Process Action

Revision: 4.0

Item Clause Process
Project 

Delivery

Kier 

SPOC

Individual / 

Candidate

Subcontractor 

SPOC

PHE Business 

Support 

Officer

Department of 

Work and 

Pensions

PHE 

iHUB

Output 

(Evidence)

1
Identify individual requiring security clearance and security 

level (Subcontractor SPOC to notify)

2
Notify Kier SPOC (andy.yeung@kier.co.uk and Project email 

account: PHEPR18_H50@kier.co.uk)
Email

3
Log candidate details onto the project Personnel Security 

Clearance Register (PSCR)
Personnel security clerance register

4 BPSS: 3.1
Carryout internet search on individual and record findings 

on the PSCR
Findings from internet search

5
Inform candidate that have FAILED and notify delivery 

team, subcontractor and PHE
Email

6
BPSS: 3.1.1

NSV Change: 3.1

Inform candidate that have PASSED of their nomination and 

documentation required during the application and 

interview at stage of the process

Email

Proof of identity, right to live and work in UK, permanent 

residence address, initial employment checks, 

employment history covering last 12 months for BPSS and 3 

years for NSV SC, evidence of DBS check, BPSS form, new NSV 

SC form and 2nos. character references (known for 5 years)

7 BPSS: 3.2

Note: Kier Project Staff & Corporate Staff - Contact AskHR to 

assist with DBS check by completing the Appendix 2: Self 

Declaration and Consent Form and supporting 

documentation

Appendix 2: Self Declaration and Consent Form, copy of 

passport and driving license (Kier colleague to print name, 

sign, date along with statement confirming that the original 

identity document has been seen), birth certificate (UK 

only), bank statement and utility bill (dated within the last 

3 months of application date) and council tax statement 

(dated within the last 12 months of application date)

8 NSV Change: 3.1

Note: Time Spent Abroad - Additional documentation 

requirements for individuals; undertaking BPSS that has 

been out of UK for 6 months or more in the 3 years 

preceding the application

Proof of residence for time spent abroad, overseas emplyee 

or academic references and 2nos. Character references 

(e.g. from fellow UK travellers/students), which should be 

clearly written and quote dates and places of meeting.

9
Note: Non UK Resident - Additional documentation 

requirements for individuals that are non UK citizen

Evidence of immigration status, residence permit, work 

visa, permission to work etc.

10 BPSS: 3.1.1
Issue to the candidate templates forms to be complete and 

return along with records of proof and checks
Template forms

11 BPSS: 3.1.1

Return completed BPSS form, new NSV SC form, 2nos. 

Character references, Proof of identity, right to live and 

work in UK, permanent resident address, initial 

employment checks, employment history covering last 3 

years, evidence of DBS check

Proof of identity, right to live and work in UK, permanent 

residence address, initial employment checks, employment 

history, evidence of DBS check, completed BPSS form, new 

NSV SC form and 2nos. character references

12 BPSS: 3.1.1

Check document submissions (Reference A) for quality and 

correctness of information, issue to PHE (Business Support 

Officer - Debbie Reeves  (debbie.reeves@phe.gov.uk)

Email of submission

13
BPSS: 2.2.2 & 

3.1.2

Carryout quality checks on documentation and notify the 

Kier SPOC of outcome. 
Email or Verbal confirmation

14

Decision from initial documentation submission review: 

PASSED arrange for date of interview / FAILED arrange for 

resubmission

15
Notify all parties involved of outcome from PHE initial 

documentation submission review
Email

16 BPSS: 3.1.2
Agreed date, time and venue of interview between 

candidate and PHE Business Support Officer
Set interview arrangements

17 BPSS: 3.1.3
Notify the candidate and subcontractor SPOC of the 

interview arrangements
Email

18 BPSS: 3.1.3
Candidate to attend the verification interview with 

ORIGINAL version of documentation

19 BPSS: 2.2.2

PHE Business Support Officer to conduct face to face 

interview and validate original documentation and notify 

the Kier SPOC of the outcome

Email: Interview outcome

20
PHE Business Support Officer to notify the Department of 

Work and Pension on candidate that have passed.
BPSS Granted

21 BPSS: 4.3

Inform candidate that have FAILED and notify delivery 

team, subcontractor and PHE. 

Retain candidate information for record purpose to end of 

contract period and update PSCR.

Email

PSCR update

22

Inform candidate that have PASSED of their nomination and 

documentation required during the application and 

interview at stage of the process

Email

PSCR update

23
Request iHUB access by completing online application via 

iHUB portal
Complete onling access/training request on iHUB Portal

24
iHUB shall issue online access to iHUB portal to candidate 

to undertake training via email
Email

25
Inform Kier SPOC that iHUB access email received and that 

completion of iHUB online training
Email

26
Update Personnel Security Clearance Register with iHUB 

access / completion of training dates
PSCR update

27 NSV Change: 4

Department of Work and Pension to issue to the candidate 

email link to access NSV SC online application.

Note: Online NSV SC Application must be activated within 42 

days and completed within 63 days "TIME OUT" point.

Email

28

Candidate to notify Kier SPOC on receipt of email link for 

NSV SC online application and to log-on and complete 

application as quickly as possible

Email

29

Department of Work and Pensions will contact the 

candidate during the application if any additional 

information is required

Email

30

Department of Work and Pension shall issue letter of SC 

clearance granted for candiadte that have successfully 

complete the application

Letter of NSV SC security clearance granted

31

Candidate to immediately notify the Kier SPOC on receipt of 

letter granting NSV SC security clearance and the date the 

declaration was completed and returned via post

Email

32
Notify the Kier SPOC of candidate that have FAILED the NSV 

SC security application 
Email

33
Kier SPOC to notify the Project Delivery Team and 

Sucbontract SPOC of failed candidates and update the PSCR
Email

34 BPSS: 4.2 & 4.3

Kier SPOC to to destroy all existing records (hard and soft 

versions) once individuals have been confirmed PASSED  / 

successfully been granted NSV SC security clearance. 

Records of individuals that have FAILED the security 

clearance pplication shall be retain till project end.

No record required

PASSED

FAILED

FAILED

PASSED

FAILED

PASSED

FAILED

FAILED

PASSED

FAILED

Outputs



Quality Manager

▪ Named Key Person
▪ Independent of design and construction functions
▪ Report directly to Senior Director Level
▪ Full-time for the duration of the contract
▪ Experience in delivery functions
▪ Knowledge of contractor/supplier self-certification
▪ Member of the Chartered Quality Institute
▪ Registered to the International Register Certificated Auditors
▪ 15 year plus in construction 
▪ 10 years managing quality 
▪ Successfully pass Crossrail’s Interview Assessment

Crossrail Auditor Requirements
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Method of Assessment
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Audit:

▪ Compliance-based Approach
▪ Systems & Processes
▪ Management Plans
▪ Complies with Requirements
▪ Non-conformance Management
▪ Risk Management
▪ Desk Top Review
▪ System Compliance
▪ Continues Improvement

Surveillance:

▪ Risk-based Approach
▪ Workflows & Practices
▪ Control Systems - ITPs
▪ Product Conformity
▪ Defect Management
▪ Risk Identifications
▪ On Site Assessment
▪ Product Conformity
▪ Incident Investigation



Planned Period Actual Period

21.02.2017 12 24.03.2017 13 II 2017-001 T Newport M Code 4

09.03.2017 13 09.03.2017 13 II 2017-002
T Newport

M Simpkin
M Code 3

01.04.2017 1 03.04.2017 1 II 2017-003 T Newport H Code 1

11.04.2017 1 11.04.2017 1 A 2017-004 Costa in M n/a

12.04.2017 1 12.04.2017 1 II 2017-005
A Yeung

O Sonubi
M Code 1

18.04.2017 1 01.05.2017 2 II 2017-011 T Newport M Code 2

20.04.2017 1 20.04.2017 1 II 2017-006
A Yeung

B Darkwa
M Code 2

25.04.2017
Not 

Planned
24.04.2017 1 II 2017-007

T Newport

G Newman
H Code 4

25.04.2014
Not 

Planned
25.04.2014 1 I 2017-008 A Yeung H Code 1

14.04.2017 1 22.06.2017 3 I 2017-016 D Osborne H Code 1

26.04.2017 1 26.04.2017 1 A 2017-014
Calvin 

Blacker
M Code 1

27.04.2017 1 05.05.2017 2 II 2017-012 T Newport H Code 2

09.05.2017 2 09.05.2017 2 II 2017-013
T Newport

G Newman
H Code 1

16.05.2017 2 08.06.2017 3 I 2017-009
A Yeung

B Darkwa
H Code 4

Perceived Risks

Non compl iant 

materia ls

SEE Rai l

(Robert Stevens  

Steel  Fabricator)

Robert Stevens  Fabrication 

Yard

Contractor Compl iance

Audit Date

Auditor

Wessex BoH Metal  Works

Val idate readiness  review through 

veri fication of relevant 

documentations  i .e ITP, MCR, RAMS etc.

C405-SKC-O4-RGN-B071_WS077-50113

SRW
MEPH - WAD permit 

management 

Unauthorised 

access

Adequacy and effectiveness  of the 

WAD process  and adherence to 

controls  in place

C405-SKC-O4-RGN-B071_WS077-50116

Code 4 (06.07.2017)

Rev 2.0 to be produced for 

open actions

Audit 

Status
Remarks

Awaiting changes  to 

Architectura l  Speci fication 

(86microns)

Non compl iant 

products  and delay 

to programme

Val idate robustness  of CSJV 

Competency Management process  and 

veri fication of evidences

C405-SKC-O4-RGN-B071_WS077-50129
CLOSED

(19.08.2017)

C660 Materia l  checks

Scope redefined as :

•Quanti ty ca l led off was  del ivered

•Type ca l led off was  del ivered 

(Speakers  ,dome cameras  etc.)

•Condition on arriva l

•Suitable s torage conditions

C405-SKC-O4-RGN-B071_WS077-50114 

Code 4 (06.05.2017)

Rev 2.0 to be produced for 

open actions

CLOSED

(15.06.2017)

CLOSED

(23.05.2017)

Audit 

Ref.
Audit Scope Risk Level Asssessment Criteria Report Ref. (eB)

SRW MEPH 
Delay to 

certi fication

Veri fication of records  for Redl ine 

Drawings  / As  Bui l t KD12 & KD19 

(Intermediate Level )

C405-SKC-O4-RGN-B071_WS077-50122

Audit 

Type
Auditee

CLOSED  

(04.07.2017)

Costa in corporate governance, project 

QMS and qual i ty control  processes
n/a

CLOSED

(Internal  reporting purpose 

only)

Costa in Group Internal  Audit

Compl iant with 

Costa in corporate 

governance and 

bus iness  

management 

system

Non compl iant 

products  and delay 

to programme

Readiness  and 

capabi l i ty to 

del iver

ISO 9001 sampl ing, faci l i ty review and 

readiness  of pre commencement work

Protection of Assets

Non-compl iant to 

works  information

Compl iance checks  of ISO 9001, UKAS, 

Contract Acceptance for a l l  tiers

Veri fication/Val idation of completed 

works/assets  being sui tably protected

Code 3 (11.07.2017)

Rev 2.0 to be produced for 

open actions

SRW MEPH - materia l  del ivery

Documented process  in place and 

robustness  of controls  for receipt, 

inspection and checks  of goods  against 

purchase orders  and relevant 

requirements

C405-SKC-O4-RGN-B071_WS077-50115

C405-SKC-O4-RGN-B071_WS077-50112
CLOSED

(02.05.2017)

CSJV

Honeywel l

CLOSED

(23.09.2017)

Non compl iant 

materia ls
C405-SKC-O4-RGN-B071_WS077-50125 

Code 2 (17.06.2017).

Rev 2.0 to be produced for 

incomplete report and open 

actions

CSJV Des ign Assurance

A des ign that does  

not meet the 

assurance 

requirements

Works  Information Part 7 Des ign 

Management
C405-SKC-O4-RGN-B071_WS077-50105

Carrier FAT for Chi l ler

SRW

SEE Rai l  

CSJV Competency Management

Costa in
Technica l  Risk Management 

Plan

Compl iance with 

the WI and 

internal  processes

Operation, Electrica l , Mechanica l  and 

Qual i ty
C405-SKC-O4-RGN-B071_WS077-50124

BMS

Val idate readiness  review through 

veri fication of relevant 

documentations  i .e ITP, MCR, RAMS etc.

C405-SKC-O4-RGN-B071_WS077-50120 

Code 2 (17.06.2017).

Rev 2.0 to be produced for 

incomplete report and open 

actions

Non compl iant 

products  and delay 

to programme

SRW
Damage to 

completed works

Compl iance to 

cri teria

Val idate throught FAT test 

documentation as  per sepeci fication
C405-SKC-O4-RGN-B071_WS077-50123 

CLOSED 

(23.05.2017)

C405-SKC-O4-RGN-B071_WS077-50118

Planned / Period
Actual/Period

Audit Type
Reference

Auditor
Auditee

Audit Scope Risk Level
Perceived Risk

Assessment 
Criteria

Report 
Reference

Audit 
Status

Remarks

Audit & Surveillance Planning
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First, Second- & Third-Party Audits

Stakeholders

JV Partners

Crossrail

Transport for London
Rail for London
London Underground

Commercial
Gate Reviews (Milestones)
ISO 9001 Certification

Works Information
Undertakings & Assurance (PA)
Legal Requirements

Any of the above
Product Conformity
Engineering Safety

Project

Project Team

Subcontractors

Suppliers

Works Information
Management Disciplines
Industry Standards

ISO 9001 QMS
Project Management Plans
Process by Disciplines

Procedures & Controls
Product Quality & Compliance
Product Warrantees

Audit Types (Risk-based) & Categories
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CAT I, II & III | Defects Disallowable Cost 

Non-Conformance

Observations

Recommendations

Good Practices

Procedural Compliance
Product Conformity – Defects
Repeat incidents

Near Misses 
Substandard Performance
Emerging Risks

Improvement Opportunities
Preventative Actions
Cultivation of Knowledge

World Class / Innovative
Above and Beyond Standards
Beneficial to Others

❖ Findings

▪ Damaged 
▪ Design
▪ Material Breakdown
▪ Material Non-conformity
▪ Planning
▪ Supervision & Management
▪ System Defects
▪ Workmanship
▪ Documentation & Records
▪ Equipment Breakdown
▪ Incomplete Work
▪ Incorrect Installation
▪ Testing & Commissioning
▪ Manufacturing Defects

❖ NCR Classifications

Audit Findings & Classifications
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▪ Document Control Systems
▪ Internal Training & Competency
▪ Design & Project Review
▪ Inspection Records
▪ Concrete Testing & Calibration
▪ Site Tour & Observations
▪ Good Practices & Awards

ISO 9001 Certified

Audit Objective:

Validate adequate controls 
for manufacturing, delivery 
and installation of the Brick-
slip Cladding as per contract 
requirements.

Audit Scope:
▪ Contract overview
▪ ISO 9001 & Industry Standards
▪ Quality Manual
▪ Quality Plan
▪ Quality Procedures
▪ Internal Audits
▪ Material & CE Requirements

Audit Report: Brick-slip Cladding
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Overseas QMS

Audit Objective:

Validate 
management 
systems are 
adequate to 
ensure the 
delivery in the 
scope of works 
provision for 
transportation 
and logistic 
arrangements.

Audit Scope:
▪ TfL Approved Supplier
▪ Q-Plus Procedure
▪ Inspection Schedule & Q-Plus Plan
▪ Sampling of “Steps & Truss”
▪ Sampling of “Main Drive”
▪ ISO 9001 Certification
▪ Training & Competency

Audit Report: Escalators

▪ Design Management
▪ Defects Management
▪ Procurement Management
▪ E3 Assessment (China)
▪ Assembly Checkpoints
▪ Welding Procedure Specification
▪ Safe System of Works (ITP) 20



Audit Fundamentals | Project Cycle

Set Clear Goals &
Expectations

Structured
Framework

Risk-based
Approach

Contractor 
Self-Certification

Ensures
Compliance

Uphold Quality
Workmanship

Demonstrate
Product Conformity

Reduces Waste
& Reworks

Improve Efficiency
& Effectiveness

Determine
Root Cause

Prevent 
Recurrence

Drive Continuous
Improvement

Project Close-out
and Handover

Testing
Commissioning

Construction 
Management

Design 
Management

Planning and 
Feasibility Study

Rail New Projects Cycle
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Progressive Assurance

22

EffectCauses

Manpower

Machines Measurements

Materials Methods

Mother Nature

Fishbone (Cause and effect) Diagram
Crossrail Canary Wharf Station

Progressive Assurance

Contemporaneous 
Records

&
Desire Outcome



Operating Railway Lifecycle

Asset ManagementMaintenance
Operating
Railways

Project Close-out
and Handover

Testing
Commissioning

Construction 
Management

Design 
Management

Planning and 
Feasibility Study

Rail Operations Cycle

Rail New Projects Cycle
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▪ Auditee Perception of Audits

▪ Lack Management Support

▪ Complex Process Interfaces

▪ Subjective & Abuse Power

▪ Seen as Criticizing & 
Unhelpful

▪ Availability of Individuals

Auditing Challenges

▪ Avoiding Program Disruptions

▪ Accessibility of Information

▪ Confidentiality & Data Protection

▪ Subject Matter Experts Supports

▪ Understanding Threats & 
Opportunities

▪ Quantifying Added Values

ISO Certification |                                          | Repeat Business

“Succumbing to Peer Pressure”
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Auditing Benefits

A robust 
management 
system 
protects the 
workforces

An effective 
control 
system 
ensures 
product 
conformity 
whilst 
avoiding 
rework

Avoiding  
reworks 
reduces 
wastage 
leading to 
cost savings

Achieving 
‘Right First 
Time’ will 
save time 
and add 
programme 
benefits

Cost and 
time savings 
on projects 
will generate 
profits 

A profit 
generating 
organization 
will provide 
the basis for 
sustainable 
business

Sustainable 
businesses 
offers 
secured 
employment
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▪ Recognized as SME
▪ Embedded as advisors
▪ Jointly work towards solutions
▪ Participation of senior leaders
▪ Key meetings includes Quality section
▪ Proactive reporting of defects
▪ Supply chain promoting quality
▪ Prompt respond to findings
▪ Sharing and communicate good practices
▪ Effective preventative measures
▪ Drive continuous improvement
▪ Quality is celebrated………!!!

Auditing Success Factors

“Spirit of 
Collaboration”
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▪ Praise, seen as disrespectful
▪ Mistakes, are penalized
▪ Tasks driven vs result driven
▪ Non-conformance, seen as negative and 

not learning opportunity that are 
encouraged

▪ Tick-Box & Deliver on Expectations
▪ Root Cause vs Case Closed
▪ Correction & Prevention

“Auditors must look to find ways to 
encourage people to Work Better”

“Recognition of Genuine Efforts is to be 
encourage and celebrated”

Cultural Differences
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Upholding the

“Code of Practice”

Bottom Line

Source: 28

Disclaimer: Any views or opinions represented in this presentation are personal and do not represent the views of any institutions or organisations that might be referred to, unless explicitly stated.



Questions & Answers
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Please contact the following:

30

For further information

Dr. Tommy Yiu Lo
president@hkica.org

Victor K Y Lo
hkica.victorlo@gmail.com

Andy T S Yeung
uktak60@gmail.com

HKIE CIVIL DIVISIONHKICA HKIE MATERIALS DIVISION

mailto:lo.tommy@cityu.edu.hk
mailto:Hkica.victorlo@gmail.com
mailto:uktak60@gmail.com

