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“I would like to thank your team 
for their prompt and professional service 
and support in completing this work with 
excellence. We are delighted that Ricardo has 
set such a high standard for future projects.”
Dr. Sombat Kitjalaksana 
Managing Director, BEM

Background

In 2004, Bangkok’s Blue Line (officially known as Chaloem 
Ratchamongkhon) became the first section of the city’s new 
Metropolitan Rapid Transit (MRT) to open, serving 18 stations 
along an entirely underground route.

As per the city’s MRT Master Plan, a second line, the Purple 
Line, opened in 2016, with a further three lines planned to  
join the network by 2022. 

Central to the plans, however, was a major extension of the 
original Blue Line, converting it into a Loop line through 
some of the city’s main commercial, cultural and residential 
districts and providing interchanges with the new routes.

With the Purple Line already creating an imperative to build 
a connection to the Blue Line, the works were planned over 
two phases. Phase One, to open in summer 2017,  was a one 
stop extension of the Blue Line to Tao Poon station, where 
the Purple Line terminated. Phase Two would see western 
and southern sections open by 2020 to connect with the 
original line at Hua Mangkorn and complete the loop.

The complete works would involve the development 
of approximately 21.5km of elevated line and 5.5km of 
underground route, accompanied by the installation of an 
automatic train control system.

Ricardo appointed in March 2017

The principal concern of the system’s operator, Bangkok 
Expressway and Metro Public Company Limited (BEM), was for 
the extension to form a seamless continuation of the existing 
Blue Line without impacting on the safety and performance of 
the entire route. For example, whilst a new fleet of 35 Siemens 
Inspiro vehicles were to serve the final route, the original 2004 
rolling stock would also continue operating on both the original 
and extended infrastructure.  

In March 2017 Ricardo was appointed by BEM to provide 
Independent Verification and Validation (IVV) services to assess 
the smooth integration of Phase One and Phase Two.

Tasked with placing a particular focus on safety, functionality 
and quality, Ricardo’s responsibility was to assess the 
activities of BEM and its sub-system contractors across all key 
engineering aspects, and provide independent certification 
that each new section was safe and ready for passenger service.
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“The original 2004 rolling stock was required 
to operate on both the original and 
extended infrastructure”



Phase One: an urgent priority

Once appointed, the immediate priority for the Ricardo 
team was to begin work on Phase One, with services due to 
start just four months later.

Resources were immediately made available to complete 
the retrospective assessments of a build already in 
advanced stages of installation. Given such a short time 
frame, the emphasis was placed on identifying key risks and 
changes, and examining the testing, commissioning and 
operational readiness of the system.

In the space of just 12 weeks the team fulfilled all necessary 
site observations, document audits and assessment 
reports to issue a final Certificate in time for operations to 
commence in August 2017.

IVV responsibilities

• Retrospectively assess design and installation plans
• Focus on key changes and associated risks
• Examine testing and commissioning plans
• Review contingency plans
• Assess operational readiness, processes and systems
• Issue Certificate

Our approach

Phase Two 

Phase Two extended over the remaining larger sections: 
a southern route between Lok Song and Hua Lamphong 
(and connection to the existing line) and a western route 
between Tha Phra and Tao Poon.

On both sections the Ricardo assessors were able to 
commence work before many of the sub-systems were 
installed. This enabled the team to conduct visits to 
manufacturing sites–such as to Germany to inspect the 
fleet of 35 Siemens Inspiro vehicles–to confirm they were in 
line with detailed requirements. 

IVV responsibilities

• Identification of key risks
• Selected contractor site audits to verify development
• Lifecycle audit and assessments
• Assessment of testing and commissioning results
• Review contingency arrangements 
• Assessment of operational readiness
• Lead ‘Solution Resolution Teams’
• Issue Certificates for Sections two and three

Map showing the 
original Blue Line 
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Sections 2 and 3 
(‘Phase Two)

“In the space of just 12 weeks the team fulfilled all 
site observations, document audits and assessment 
reports and issued a Certificate for Phase One” 



Assessment activity 

To manage the full scope of works the IVV team planned their 
assignment over five key stages:

Stage 1: Risk assessment

The IVV team facilitated risk workshops and undertook 
interviews with BEM staff, advisors and main contractors 
to identify key areas of change from the existing Blue Line 
systems, equipment or processes. 

The risks of most concern were those  that could impact 
the safety of the travelling public and staff, or disrupt the 
performance of either the extension or the existing route.

Stage 2: Assessment of design and manufacture

The team then reviewed how the identified risks had been 
addressed during design and production. Examples include 
assessing how changes in the track layout might affect train 
deployment from the depot, and investigating the potential 
for disruption to services following software upgrades.

Stage 3: Installation

Plans for the installation of sub-systems were then closely 
reviewed where, again, the implications for existing route 
were assessed. For example, the team examined the potential 
risk of instability in the power supply causing temporary 
failures to the extended section.

Stage 4: Testing and commissioning

As the trial running would utilise trains from the existing fleet 
alongside the new rolling stock, a main concern at this stage 
was ensuring sufficient planning was in place to prevent any 
availability issues for the existing railway.

Stage 5: Operational readiness

The final stage involved independent reviews of the system’s 
operational readiness, including assessment of safety 
control measures and incident management planning. The 
output was the Final Assessment Report and Certificate of 
Operational Readiness.

A Siemens Inspiro 
vehicle during 
the final water 
tightness test in 
Bangkok

“The risks of most concern were those  that 
could impact the safety of travelling public 
and staff, or disrupt the performance of either 
the extension or the existing Blue Line route .”



Facilitation and monitoring
Solution Resolution teams

With Ricardo’s assurance activities focused on helping 
the client to manage costs and reduce the risk of delays, 
one of the most difficult aspects was to identify and 
implement solutions to issues that spanned multiple 
systems, contractors or affected disciplines. 

To address this challenge, the assessors established and 
chaired meetings of Solution Resolution Teams, which 
included representatives from BEM, as well as Siemens 
and other key suppliers, contractors and consultants.  

Each meeting was held in a spirit of cooperation and 
transparency to discuss emerging issues and to agree 
action plans, timescales and responsibilities. The key 
to their success being that all participants understood 
they were occasions to explore complex technical or 
procedural issues and to agree constructive solutions, 
they were not platforms to dispute contractual matters.

Over the course of the Blue Line project, Ricardo created a 
number of Solution Resolution Teams, the membership of 
which was dependent on the issue in hand.

The Ricardo IVV team then tracked the progress of any 
agreed actions and provided a monthly summary report 
to the BEM senior management and/or executives 
offering an overview of progress and drawing attention to 
high risk areas that may require escalation or intervention.

Stairway at Tao 
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to connect the Blue 
and Purple Lines 

“Ricardo’s assurance activities focused on 
helping the client to manage costs and 
avoid delays.”



Bring additional value to the project

The Blue Line was a challenging, but extremely rewarding 
project to be a part of and I am delighted we were able to 
help BEM achieve their goals. 

Phase One was an extremely intensive period. We joined 
the project just a few months ahead of its opening, 
meaning we had to compress around eight months’ work in 
just 12 weeks, working backwards through a build that was 
already extremely close to completion.

However, the experience helped us approach Phase Two 
with a very clear view on how to undertake our work and 
bring additional value to the project.

Quality was the priority

Our client, BEM, was extremely focused on quality. As 
their appointed IVV provider, they looked to us to ensure 
their requirements and expectations were being met. This 
meant we would make regular site visits to capture an 
independent view on the quality of various systems as they 
were installed. For example,  I would personally undertake 
‘spot’ inspections of the platform screen doors, checking 
the quality of fit and looking for gaps and irregularities. 
I also travelled to Siemens’ plant in Germany to inspect 
the vehicles and observe ride quality tests ahead of their 
shipment to Bangkok.

Global team

Above all, I am proud we were able to bring our client an 
exceptional level of technical knowledge and insight.

Though the main assessment team was based in Hong 
Kong, we made regular trips to Bangkok and retained 
a full time Project Office in the city to ensure a Ricardo 
representative was locally available at all times.  

As the project progressed we added colleagues from our 
China, Taiwan and UK offices in order to draw upon their 
expertise in system integration and process engineering.  

Few other organisations can provide this breadth of 
expertise and flexibility, and it was one of the major factors 
in helping us to perform our duties as required. 

Project Manager’s report
Patrick Cheung, 
Principal Consultant / Team Leader

Previous experience:  Taiwan High Speed Rail,  Taiwan Kao Hsiung Metro, 
Dubai Metro, Hong Kong MTR Express Rail Link, Beijing and Shenzhen Metro in China.

As Project Manager, Patrick 
travelled to Germany to 
undertake quality checks of the 
fleet production.

“Few other organisations could have provided this 
level of flexibility and technical knowledge”



During the course of their assessments, the IVV team 
undertook thorough reviews of the following areas before 
issuing a certificate of operational readiness:

• Requirements management
• Verification and validation
• Safety and risk management
• RAM management and demonstration
• EMC management
• Fire engineering management
• Human factors and ergonomics
• Software assurance
• Technical compliance and development
• Interface management and system integration
• Testing and commissioning activities
• Operational readiness, including O&M process and 

procedure developing, training and competency 
development, emergency drills, facility readiness, etc.

Outcomes 

Successful start of services

The opening of the extended Blue Line was undertaken 
in stages. 

Phase One, the single-stop Bang Sue - Tao Poon section,  
opened for full commercial service in August 2017. In 
Phase Two, the Hua Lamphong - Lak Song section started 
full service from September 2019, followed by the Tao 
Poon - Tha Phra section in March 2020.

The Blue Line is now a fully operational Loop service, 
with 38 stations along its 48km route and a daily 
ridership of around 400,000. 

Deliverables

The formal deliverables prepared by the IVV assessment 
team for Phase Two were:

• IVV Project Implementation Plan
• First Assessment Report
• Second Assessment Report
• Third Assessment Report
• Final Assessment Report
• Certificate of Operational Readiness
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