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ICE for the KVMRT SSP Line Project

HSSI has been appointed the Independent Consultant Engineer for the Klang Valley MRT Project.

 Oversee the implementation of the Railway Scheme for the Project – Not Project Manager!;

 Review and advise on Scope of Works, Designs and Delivery during implementation;

 Verify Work Package Contractors’ progress payments;

 Overview and report on the Governance & Process for the Project;

Member of Change Control and Project Risk Committees;

 Technical Requirements and Standards  to international best practices;

 Audit Systems & Rolling Stock Designs to ensure compliance;

 Audit underground, viaduct and depot infrastructure works to ensure compliance;

 Ensure Systems Assurance, RAMS, Verification & Validation process, & Integration is compliant;

 Overview and report on the Testing & Commissioning;

 Audit that Safety & Test Cases are for compliance;

 Check to demonstrate Safety and readiness for Operations; 



Scope of ICE Services – Design Stage

• Review technical specifications of systems and rolling stocks.

• Review technical specifications of main infrastructure works

• Review safety and compliance standards for systems and rolling stocks.

• Review the design briefs by PDP for system and infrastructure works.

• Review PDP's submission of the railway scheme and any submission as required.

• Review and issue a SONO for the Quality Assurance (QA) Plan proposed by the 
PDP.

• Review constructability of the works based on the design.

• Review functionality and practicality of the design from the operator's 
perspective.



Scope of ICE Services – Preconstruction & Tender Stage

• Review the Tender Document (CoC, Specifications, BoQ, tender drawings, etc) 
prepared by PDP for various Work Package Contracts (WPCs) to ascertain that 
they are suitable and generally compliance with Technical Standards & 
Specifications, Railway Scheme, Operational Objectives and in line with the 
procurement/contract strategies.

• Review the scope and responsibilities of system integration so that they are well 
defined and specified.

• Jointly review with MRTC/PDP the tender evaluation criteria.

• Review the project Risk Management Plan prepared by PDP

• Jointly review with MRTC/PDP, the tender returns for the underground works and 
identify the Best Evaluated Tender for the works



Scope of ICE Services – Construction Stage

• Verify progress payments requested and certified by the WPC’s through the PDP

• Audit the viaduct and Depot infrastructure works against approved quality plans.

• Audit systems and rolling stocks for general compliances against approved quality plans.

• Review and issue SONO for the Factory Acceptance Test (FAT) / Site Acceptance Test (SAT) 
reports submitted by PDP.

• Monitor and audits system integration of Infrastructure/Facilities.

• Monitor and audit systems integration and testing and commissioning.

• Review plans so that individual subsystems test and integration test are included in the 
Testing and Commissioning (T&C) Plans.

• Check procedures to demonstrate the readiness of the completed MRT system for operation 
are in the System Operational Readiness Plan.

• Assist the operator to review and comment on Operational Plans and Procedures so that 
meet industry best practices.

• For underground works, the scope include verify progress payment certified by MMC-
Gamuda through MRTC.
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Bilangan Pegawai JKR Dalam Pasukan ICE

- 14 Pegawai JKR yang terlibat :-
- Jurutera Awam (7 orang)
- Jurutera Mekanikal (1 orang)
- Juruukur bahan (4 orang)
- Arkitek (2 orang)

Penempatan Pegawai JKR di HSS Integrated :

Design   - 6 Orang
Construction - 3 orang
Contract And Commercial       - 4 orang
Project Control - 1 orang



KVMRT LINE 2 PROJECT BACKGROUND



KVMRT – SG BULOH – SERDANG – PUTRAJAYA (SSP Line)
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Phase 1 key Information

Total Elevated Distance : 12.8 km 

(24.5 % of Overall SSP length)

Total No of Station : 10 Elevated

Phase 1 Completion : 31 July 2021

Phase 2 key Information

Total Elevated Distance : 25.8 km (49.2 % of Overall SSP 

length)

Total UG Distance : 13.5 km (25.8 % of Overall SSP length)

Stations : 16 Elevated and 11 Underground

Phase 2 Completion : 31 July 2022

Interchange with KLIA Line

Interchange with HSR

Phase 1 Phase 2

UG section

UPM

PUTRAJAYA

SUNGAI BULOH

KLCC

TRX

BANDAR MALAYSIA
KEPONG



PROCUREMENT STRATEGY – KVMRT SSP LINE
SSP Line – 53km:   - Underground,  Viaduct, and System Works

1. Underground Works (Tunnels & Stations) 
– 13.5km twin bore tunnel with 11 underground stations

– 1 Main Contractor (MGKT JV)

– MRTC act Project Managers and are also the Owner 

2. Elevated Viaducts & Stations
• 6 Advance Works Packages (relocating/demolishing structures) 

• 10 Civil Work Packages for Viaducts 
• 2 Work Packages for Viaduct Segment manufacture
• 9 Station Work Packages (with nominated sub-contractors for M&E)

• 1 Depot Package (at Serdang)
Note: Project Delivery Partner (an EPC Contractor) coordinates & manages all work

3. Railway Systems
• 7 Systems Packages

Note: Project Delivery Partner (an EPC Contractor) coordinates & manages all work

 “EPC” means “Engineer/Procure/Construct Contractor 
– takes responsibility for delivering the Project.  
– The name on this project is “Project Delivery Partner” (PDP)

 MRTC is the “Owner”.



Operation hours 6:00am – 12:00 midnight

Service frequency A train every 200 seconds

End-to-end journey time (Kwasa Damansara to 
Putrajaya Sentral)

84 minutes

Journey time from Putrajaya Sentral to Ampang 
Park

46 minutes

Passenger capacity per train: 1,200

Number of train sets: 58

Number of cars per train: 4

Maximum speed (km/hour) 100

Train operation control
Driverless trains controlled from Operation 
Control Centre

System type
Automatic Fare Collection System (AFC) using 
tokens and contactless smart cards

Ticket sales
Ticket vending machines and ticket value reload 
machines

Fare structure Reasonable fares

Fare integration
Integrated with other public transport services 
and linked with SPAD’s Integrated Cashless 
Payment System

Mobility - Tactile tiles to help visually impaired
- Ramp access
- Low buttons in lifts for wheelchair users
- Braille for lift buttons

Counters Low counters for wheelchair users

Toilets Disabled-friendly toilets

Train protection system

Automatic Train Protection System (ATP)
• Allows for continuous train detection and 
control
• Interlocking to prevent conflicting train 
movements

Train operation system

Automatic Train Operation System (ATO)
• Allows for automatic running of trains
• Ensures safe speed for trains
• Ensures safe braking procedure
• Controls opening and closing of doors

Train supervision system

Automatic Train Supervision System (ATS)
• Allows for integrated control and supervision
• Controls trains’ scheduling and automatic 
route setting
• Allows for train tracking

Rail type
Continuously welded without gaps between 
tracks

Track noise and vibration control
State-of-the-art design for low noise and 
vibration during train operations

Source
Supply from Tenaga Nasional Bhd via Bulk 
Supply Substations

Train traction power
Supply via Traction Power Sub-stations built for 
the Project

Emergency power supply
Uninterrupted power supply for one to two 
hours during power outages or unstable supply

Safety features at stations
•Staffed by station attendants
•Security control system
•Monitored by closed-circuit television (CCTV) cameras
•Help phones for commuters to use
•Well-lit
•Equipped with smoke/fire detectors
•Public announcement system for emergency announcements

Safety features in trains
•Intercom system for passengers to contact the Operations Control Centre
•CCTVs inside trains
•Public announcement system in trains for emergency announcements
•Passenger evacuation procedures for emergencies

Track safety
•No access to public
•Power supply rail is well protected
•Safe emergency walkway beside tracks for evacuation

Land Use Category
LAeq
07:00 > 22:00

LAeq
22:00 > 07:00

LMAX

Noise Sensitive Areas, Low Density 
Residential Areas

60 dBA 50 dBA 75 dBA

Suburban & Urban Residential Areas 65 dBA 60 dBA 80 dBA

Commercial, Business 70 dBA 65 dBA 85 dBA

Industrial 75 dBA 65 dBA Not Applicable

LAeq Equivalent continuous sound level

LMAX
Maximum sound level, used to measure the 
maximum sound level during a period or a 
particular noise event

dBA
Decible, unit for the measurement of the 
intensity of sound

Enlarge 

Image

Tunnels
THE underground alignment of the SSP Line will be built within tunnels. The tunnels will be built using tunnel boring machines and also the cut-and-cover method. The depth of the tunnels depends on factors such as whether it 

has to avoid any underground structures and geology.

Elevated
Viaducts
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OVERVIEW OF SSP ALIGNMENT ( Phase 1) 

Elevated V201 Package: Sunway 

Construction

Awarded: 31st March 2016

Length: 4.9km

No of Stations: 3

Elevated V202 Package: Ahmad Zaki

Awarded: 4th April 2016

Length: 4.5km

No of Station: 4

Elevated V203 Package: IJM

Awarded: 19th May 2016

Length: 3.4 km (Elevated)

1.38 km (Cut &Cover)

No of Stations: 3

V201
Distance: 4.9 km
2 Island, 1 Side Platform Station

V202
Distance : 4.5 km
4 Island Station

V203
Distance: 3.4 km
2 Island, 1 side Station

Phase 1 key Information

Total Elevated Distance : 12.8 km (24.5 % of Overall SSP length)

Total No of Station : 10 Elevated

Phase 1 Completion : 31 July 2021
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OVERVIEW OF SSP ALIGNMENT (Phase 2 – Underground Work Package)

Phase 2 key Information

Total Elevated Distance : 25.8 km (49.2 % of Overall SSP length)

Total UG Distance : 13.5 km (25.8 % of Overall SSP length)

Stations : 16 Elevated and 11 Underground

UG Works
Distance 13.5 km

9 Island, 2 Stacked &  1 Double Stacked 
Station

Underground Work – UGW Package: MGKT

Awarded: 31st March 2016

Length: 13.5 km

No of Station: 11
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OVERVIEW OF SSP ALIGNMENT (Phase 2 – V204, V205,V206, V207, V208, V209 and V210)

Elevated V210 Package : MRCB

Awarded : 19th May 2016

Length : 2.6 km

No of Stations : 2

V210
Distance 2.6 km
2 Island Station

V206
Distance 4.0 km
3 Island Station

V207   Distance 2.67 km + 
1.2 km DPT Link; 1 Side 

Station

V208  
Distance 3.6 km; 2 

Island Station; 

V209
Distance 3.7 km
2 Island Station

Elevated V208 Package: MTD 

Construction

Awarded: 17th November 2016

Length: 3.6 km

No of Station: 2

Elevated Stations : 28

Underground Stations 11

Project Completion : 31 July 2022

Elevated V204 Package: WCT Berhad

Awarded: 14th November 2016

Length: 4.1km

No of Stations: 2

V204   
Distance 4.1 km
2 Island Stations

V205
Distance 4.0 km

2 Island and 1 Side Station

Whole of the Works 

Elevated Length : 38.7 km

Underground Length : 13.5 km

20







Station M&E Services
Mechanical & Electrical Services
For elevated stations and underground stations , the mechanical and electrical services
are Nominated Sub-Contractors to the Civil Contractor.  Works include:
• Environmental Control System (ECS) 
• Building Management Systems (BMS) 
• Fire Protection Systems
• Cold water plumbing
• Sanitary plumbing
• Electrical and lighting systems,
• Surge protection systems
• Telephone systems
• Rain water harvesting systems
• Earthing systems
• Lightning protection systems,
• Electronic Access Control (EAC)
• Car Park Management
• Vertical Transportation Systems
• Tunnel Ventilation Systems
• Track-way Ventilation Systems
• Landing valves (fire hose connections)
• Linear Heat detection systems 
• Tunnel Lighting and Auxiliary Electrical Services
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Railway Systems Packages
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Code Contract Title
Work Package 

Contractor
Value
(RM)

SY201
Signalling & Train Control, Platform Screen Doors & Auto 
Platform Gates

Bombardier-Global Rail 
Consortium

458M

SY202
Integrated Control Supervisory System & Computerised 
Maintenance Management System

Najcom-EVD JV 78M

SY203 Electric Trains & Depot Equipment
HAP Consortium (Hyundai 
Rotem)

1,621M

SY204 Trackworks, Maintenance Vehicles & Works Trains CCCC-George Kent JV 1,007M

SY205 Power Supply & Distribution System Colas Rail Consortium 693M

SY206
Communications, Govt Integrated Radio System, Telecom, 
Information Technology System

Sapura EVD Consortium 632M

SY207 Automatic Fare Collection System
Indra Sistemas & Rasma
Consortium

152M

Total for Rail Systems 4,641M



Railway Systems Packages

Electric Train

4-car Electric Trains will operate on the SSP Line. The trains will

draw power from a 750 V DC third rail power supply system  via bogie 

mounted current collectors.

Passenger Carrying Capacities

Maximum carrying capacity of each train is 1,000 passengers with

45 seated and 204 standing in each car.  For those standing the density is 4.8 

persons/m2 including space for wheel-chair passengers.

25



26



Railway Systems Packages

Trackwork

All track is Standard Gauge at 1435mm with UIC 60kg/m rail.

All Viaduct and Underground trackwork is slab track made up of concrete 

sleepers cast into concrete, making a uniform track with the viaduct/tunnel.

The third rail for traction power is an integral part of the trackwork.

Expansion joints on the viaduct are included on long spans.

Depot Trackwork

Tracks in the depot and stabling sidings are all ballasted track with concrete 

sleepers.

Maintenance Vehicles

Rail reshaping (grinding and milling) machine.  Track tamping machine.  Track 

mounted crane vehicle.  Various vehicles for maintenance crew and specialist 

maintenance equipment.

27
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Signalling and Train Control

The key function of the Signalling and Train Control (S&TC) System is

to control the train operation automatically, both on mainline and within

depots (except maintenance areas) during normal operation in a safe

and efficient manner.   It is a Communication Based Train Control (CBTC) system.

The CBTC System will consist of an Automatic Train Control (ATC) System 

allowing full bi-directional automatic control of trains over each track 

throughout the System from the Operations Control Centre (OCC) located at             

Sg. Buloh Depot.

Depot operation will also be fully automated under OCC monitoring and control, 

while the depot maintenance area will be manually control under the supervision

of the Depot Control Centre (DCC).
29

Railway Systems Packages
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Railway General Specifications

Power Supply and Distribution

Traction Power Supply for the line will be fed from the Tenaga

Nasional Berhad (TNB) at Bulk Supply Substations (BSS) at 132kV.

The High Voltage (HV) AC power supply will be converted to 33kV and

connected to all of the Traction Power Sub- Stations (TPSS) and Station

Power Sub-Station (SPSS) via an internal distribution 33kV network.

The Power Supply and Distribution System comprises the following:

 An Alternating Current (AC) power supply and distribution system;

 A Direct Current (DC) power supply and distribution system for traction power.
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Railway General Specifications
Communications System

The Communications System will support wireless voice and data communications for 

railway operations and maintenance staff and BOMBA for the safe operations of the 

railway.     In the underground stations and tunnels, the RF distribution system will 

comprise of leaky cables, indoor and outdoor antennas and associated RF devices and 

amplifiers.  

The RF signals of the Communications System and BOMBA radio system (GIRN) will be 

distributed through a common or separate RF distribution system. 

The Communications System allows PA announcements to trains from the OCC via the 

Radio Dispatcher or PA workstation.  Communications system includes:

• Backbone Transmission Network (BTN)                                  

• Master Clock system

• Telephone system

• Radio system

• Passenger Information Display system (PIDS) 33

• Closed Circuit Television (CCTV) system

• Data Communication System.

• Multiplexer

• Public Address (PA) system



 13.5 km in length with 11 Underground Stations

 Interchange station with SBK line at Tun Razak Exchange

 North Portal at Jalan Ipoh in vicinity of Kompleks Mutiara and South Portal at Desa Water Park

 Interface sttions with proposed MRT Line 3 and High Speed Rail (HSR) at Bandar Malaysia

 3 Escape Shafts and  3 combined Intervention and Ventilation Shafts

 All tunnels to be bored utilizing Herrenknecht supplied Variable Density (VD) and Earth Pressure 

Balance (EPB) Tunnel Boring Machines (TBM’s)

 12 TBM’s in total 

 6 refurbished Variable Density (VD) machines from Line 1

 2 refurbished EPB machines from Line 1

 4 New VD machines 

UNDERGROUND WORKS
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Underground Works awarded to MMC-Gamuda JV (MGKT JV) for RM15,470M



The KVMRT2 UG stations are as follows:

1) S12 – Sentul West  (SW) - Top Down Construction

2) S13 – Titiwangsa (TWG) - Bottom Up Construction

3) S14 – Hospital Kuala Lumpur  (HKL) - Top Down Construction

4) S15 – Kampung Baru North (K Baru) - Top Down Construction

5) S16 – Ampang Park (AP) - Top Down Construction

6) S17 – KLCC East  (KLCC) - Top Down Construction

7) S18 – Conlay (Conlay) - Bottom Up Construction

8) S19 – Tun Razak Exchange (TRX) - Top Down Construction

9) S20 – Chan Sow Lin  (CSL) - Bottom Up Construction

10) S21 – Bandar Malaysia North (BMN) - Bottom Up Construction

11) S22 – Bandar Malaysia South (BMS) - Bottom Up Construction

UNDERGROUND STATIONS

35



QUALITY, ENVIRONMENTAL AND SAFETY & HEALTH (QESH) POLICY





JKR ICE OBSERVATIONS



PLANNING & DESIGN
1. All works are based Railway Scheme, Employer’s Requirement, Design Criteria and

Specifications.

2. For elevated lines, PDP is responsible to manage the whole process. Underground

portion is Design & Build by MGKT JV and managed by MRT.

3. PDP appointed 4 Line Wide Design Consultants (LDC) to provide overall concept of

design for guideway design, stations typology, system reference design and noise &

vibration design.

4. Detail design are done by Detailed Design Consultant (DDC) who contextualized and

customized design concept to suit each package.

5. All designs are to comply with Employer’s Requirement, Design Criteria and other

Authorities’ requirement. Compliancy are monitored and controlled through the use

of software ComplyPro.

6. Timeline and milestones for design activities are set in DPS (at program level) and

three-months plan.



7. Quality of design both line wide and package are monitored and controlled by Gate

Procedure as follows:-

i. Gate 1 for preliminary design to gauge readiness for detail design;

ii. Gate 2 for tender drawings to assess readiness for tender;

iii. Gate 3 for approval of construction drawings to assess readiness for

construction

8. Prior to each gate the design must go through 4 main meetings, namely Design

Briefing (DB), Constructability Review (CR), Interface Design Review (IDR) and Single

Design Review (SDR) to ensure readiness and acceptance of design.

PLANNING & DESIGN



9. At each gate meeting the following criteria must be complied and accepted for the

gate to be considered passed

i. Meeting Requirement

ii. Design for Safety

iii. Management of Risk

iv. Interface Requirement Verified

v. Constructability

vi. Affordability

vii. Quality

10. Gate Committee members are from PDP, MRT and ICE and based on evidence

presented during gate meeting committee will decide whether the package has

passed or fail the gate. Design can progress to the next stage if the gate is passed.

PLANNING & DESIGN



Tools :

DPS (Detail Project Schedule)- used as a basis to plan design program

i) Gate Procedure – control check points for readiness of each design

stage

ii) BIM – used to facilitate interfacing and integration of civil works and

systems and also to detect and resolve clashing

iii) ComplyPro –a software that captures all project requirements as a

database and its compliance. Used at gate meeting as an evidence to

support that a package has met all the requirements

iv) Aconex- communication software to manage and control documents

flow

v) KPI – setting of performance standards for response. E.g for ICE all

documents are to be reviewed within 14 calendar days.

PLANNING & DESIGN



PROCUREMENT 

1. MRTC given the mandate to set the SOP for approving VOs.

Regardless of the value, VOs need not be referred to MoF. In other

words the control is within the organisation.

2. Payment for off-site materials facilitates the cash-flow of precast

components suppliers, especially when it involves significant value

e.g: Supply contract of Segmental Box Girders (SBG).

3. Multiple supply contract between Main Contractor and Supplier for

supply of major components. Eg: SBG, Ironmongeries and Master

Keys, Uninterruptable power supply etc.

4. For Safety & Health and Environmental Management, contractor

shall price at a minimum of 2.1% of the Contract Sum excluding

provisional sum.



A. PDP setup in construction management;

1. PDP HQ level setup: Planning, Design, Interface, Construction, Risk & SHE departments.

To assess and evaluate the construction management matters and issues from all packages and consolidate information

for reporting purposes to the client I.e. MRT Corp. Reporting done as;

a. Monthly Construction progress meeting

b. Monthly Risk Workshop

c. Monthly Quality Meeting

d. Quarterly MRT Corp EXCO meeting

1. PDP site office

Setup to look at all aspect of construction i.e. planning, interface, SHE, risk and site work supervision (civil, structure,

M+E department, QS). Monitoring is done as;

a. Weekly progress meeting chaired by SC (Supervising Consultants)

b. Monthly progress meeting chaired by PDP

c. Monthly site evaluation for IPC

d. Safety, health and environment audits

CONSTRUCTION MANAGEMENT



1. WPCs (Works Package Contractors)

Site works setup follows with planning, Contracts, interface, risk and SHE departments as well as

site construction team (QA&QC, ICP) for supervision and reporting to the SC/PDP/MRT. WPC is led

by the Project Director assisted by Project Manager who are responsible on the overall progress of

the project.

Quality of works is governed contractually by General specification (GS), Materials &Works

Specification (MWS), Particular Specification (PS) in addition to IFC (Issued For Construction)

drawings. GS and MWS are standard and ‘line-wide’ whereas PS is specific for each works package

to suit site and special conditions in order to avoid VOs. PS also incorporates findings and

recommendations from Constructibility Review (CR) to ensure the best and cost-effective

construction methods are utilised by each WPC. PDP and SC will also utilise the CR for monitoring

and supervision of works.

CONSTRUCTION MANAGEMENT



Tools :

1. Primavera P6 as planning tool with the Key Dates (KD) and Key Access Dates
(KAD) that are contractual dates with LAD. Constraint dates (CD) are between
interface packages without LAD.

2. Usage of Time Location Chart (TLC) derived from the work program to show
detailed progress of work activities with location and time including showing
each launching sequence of Standard Box Girders segments and Key Dates
and Key Access Dates

3. Weekly charts graphically showing progress of all section of works such as
piling, pile caps, piers, including available work fronts showing actual progress
versus planned early finish in terms of actual quantities completed (not just
percentage).

4. Audits for construction SHE risks as per required by contract. Penalties
imposed if not complied

CONSTRUCTION MANAGEMENT



REPORTS SAMPLE AND PHOTOS FROM SITE







Construction of piers



Construction of piers



Construction of pile and pilecap



Segmental box casting yard



Casting Yard for Segmental Box Girder



Construction of viaduct and station



Construction of entrance



Construction of stations and viaduct



Construction of TPSS
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