CHINESE INSTITUTE OF ENGINEERS [ T f2EhE2 g

Practical Example for a Consolidated
Localization To Technique for Rolling Stock

Manufacturing, Using Monorail Solution As
An Example

(G SLERTA AL — DLERRN 2485 3 By o)

th October 2018




Presentation Highlights

1. Scomi Introduction (f&+4SCOMI)

2. Monorail Product and Engineering Capability (Efiifi 5% # & TH2EE

77)
3. Monorail Rolling stock Manufacturing Capability (EE# Z.47%51 5~
PERES])

4.
5.
6.
/.

Project Experience (321 &E48)
Manufacturing Experience (4: ZE&48)
Design Experience on Guideway Beam (&5 |2 355t E45)

Conclusion (444%)




e Scomi Global Presence (SCOMI 4:-EkffEz)

® Employs over 2,500 employees ® 42 Locations in 21 Countries v iﬁ?ei?izg:sASia’ Middle East, Africa, Europe &

* Russia
* France
+ US * Turkmenistan
+ Egypt + Pakistan
. Saucii -Qﬂ rIE
Arabia * Oman . ndia ° Myanmar. o
- Thailand
+ Nigeria
. Gabon + Malaysia
+ Congo 1
+..Indonesia

+ Brazil

+ Australia
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Legal Structure (SCOMI £2E4H 4% Z5F8)

Scomi Group Bhd

100% 65.6%
Scomi Oiltools Scomi Energy
Bermuda Limited Services Bhd

100%

Scomi Oilfield Other Businesses Scomi Marine

Limited

DF and DWM
Businesses

- Listed Entities

PT Rig
Tenders

Scomi Group Bhd

100%

Scomi Engineering
Bhd

Transport
Solutions

Marine Logistics
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 Achievements (EZH & &uiHRE R ZEH)

Monorail Tenders
| Winner [ Project | Country |

2014  scomi Sao Paulo Line 18 (27552 2k i HEH185025) Brazil
Scomi Manaus (2 PEIEIHT T HE7H) Brazil
Scomi Sao Paulo Line 17 (2 pHEe{fai T HE1E175543) Brazil
Scomi KL Monorail Fleet Expansion (Fzkpgon B 245 51| ) Malaysia
Hitachi Daegu (& A G5 EEEfL Z2.47) South Korea
Bombardier Sao Paulo Line 2 (EEPHEE (e TH FEEH25748) Brazil
2008  Hitachi/CSR Chongqing (FE AR BB B %47 ) China
Scomi Mumbai Monorail (H1RE &5 Bl EEE Z4%) __Indig
F‘P‘_. 1 1' gl = .
\ ..?-';\" ST
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e Scomi Monorail Evolution (SCOMI B 245> tH{t)

System (& &i478) KL Monorail
(Gen 1)

First Train (%R
E—FREB5IE)

Rolling Stock (&
)

E&M System(£x.0»
B 245)

2002

2-car train
3200 PPHPD
107 pax/car
Max 55 km/hr
Steel+Composite
10 tonnes per axle bogie
100kW Air-cooled
Drum & Electric
Single split-type HVAC

1.2m
Single-leaf PNE

Fluorescent light

Fire extinguisher

Driver system
4-min headway
Fix-block system

ATP
750VDC system
Analog radio comm

4-car train
7000 PPHPD
140 pax/car
Max 80 km/hr
Aluminium+Composite
13 tonnes per axle bogie
170 kW Water-cooled

Disc & Electric
Single combined-type

1.5m

Dual leaf electric door
Fluorescent light

Fire extinguisher

Driver system
3.5-min headway
Fix-block system

ATP
750VDC system
Digital radio comm

2013

4-car train
6400 PPHPD
122 pax/car
Max 55 km/hr
Aluminium+Composite
14 tonnes per axle bogie
170 kW Water-cooled

Disc & Electric
Dual combined-type

1.5m

Dual leaf electric door
LED saloon light

Fire extinguisher

Driver system
4-min headway
Fix-block system
ATP (ETCS L2)
750VDC system
Digital radio comm

KL Expansion Sao Paulo & Manaus
(Gen 2.1) (Brazil Gen

2014

%

36000 PPHPD

150 pax/car (6 pax/sqm)
Max 80 km/hr

I Aluminium+Composite 1

14 tonnes per axle bogie
240 kW Water-cooled
Disc & Electric
Dual combined-type

1.5m
Dual leaf electric door

LED saloon light
I Water-mist system I
Driverless system
1.5-min headway -,
Moving-block system
Inductive loop

750VDC system
Digital radio comm

g



e Product Position Rail |
Scomi’s Gen 2 monorail (SCOMI — R E# Z4%)

@ Transport Solutions




« Engineering Capability | Rolling Stock Design (Ei#z%:1)

Engineered in Malaysia to International Standards (fXE[&R&EfF B BETEE)

RAMS : EN 50126 HVAC : EN 14750 UTO : EN 62267

Fire : NFPA 130 or EN 45545 Doors : EN14752 Propulsion : EN 60077 & 60349
Carbody : EN 12663 Brakes : EN 13452 Electronics : EN 50155 N
Bogie : EN 13749 Tyres : UNECE regulations Testing : EN 50215

@ Transport Solutions



Track Switch Variants (&% &7, > S{LER)

2 Point Cross Over

@ Transport Solutions
10
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Scomi Manufacturing (SCOMI 25k4:ZE#8%E) | clobal Presence
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e Manufacturing Locations (4= Z&#2EE)
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e Manufacturing Offerings (4 & #i& ~ (B

i

Manufacturing
Services

Scomi

16 ® Transport Solutions



e Manufacturing Offerings | Manufacturing (Rail & CV) [4E 7 > B2

Our manufacturing expertise covers a complete spectrum of production processes employed in
the rail and commercial vehicles industries, from fabrication and welding to mechanical/electrical
assembly activities including testing and commissioning. We incorporate best practices in all our
manufacturing activities, through the cultivation of an intelligent and dedicated workforce, and
through the provision and maintenance of a conducive and safe work environment.

L
Transport Solutions




e Manufacturing Offerings | Global Manufacturing Support (4 45k 374%)

18 ®

With our global expansion initiatives, we have formed a team specializing in plant design and
operational start-up. We can offer complete planning and execution services for manufacturing
support activities or tailored requirements for the provision of technical advisory services for
external and international manufacturing facilities. Our expertise covers plant design and layout,
manufacturing process and routings, jig de5|gn operatlon management, training and production
support. 4

Transport Solutions



e Manufacturing Offerings | Machining Services (7] « $ i f7)

Our Machining facility is equipped with precision CNC and NC milling, turning, plasma cutting,
bending, sawing, grinding and deburring capabilities. It boasts a high precision Toshiba 5-Axis
Double Column Machining Center capable of taking up to 20ton work pieces. Our machinists
are competently trained in the operation and maintenance of the various machines by the

L -
o Lo
WBnling

o EEC '
R {W""‘"t
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eManufacturing Offerings | warranty & Product Support ({i EE i 5 it e

We offer a dedicated team to manage the product delivery through to the
Client or end user, inclusive of warranty obligations for the contractual

20 ® Transport Solutions



gManufacturing Offerings | Rail Engineering Services (RES)[4:4: it s i (e

As a complete strategic solutions provider for the rail industry, RAIL ENGINEERING SERVICES
focuses on being the preferred rail services provider and partner, providing specialized technical and
product support. Our main expertise includes providing comprehensive and customized solutions for
our customers for all their services, spare parts and support requirements; for reliability and
availability through to the integration of maintenance services. We provide full services for
refurbishment, modernization, reengineering and overhaul of rolling stock and rail systems.

With the growing trend of operators and end users insisting on localized and customized solutions to
new and existing asset requirements, Rail Services has positioned itself to meet and deliver on our
customer’s evolving expectations. Refurb &

Service & Part | Repair (& K& Integrated
Supply (Fi 7 ) Serﬁcnegs'n(e/ez%qgi 2
% ) i

Strategic

Partnerships : 0 :
S Vi peration &
(IR EAE) Services Maintenance

(4fE78) Scomi

&N

L
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e Manufacturing Capabilities (Ei#, 247 4k FE ELHh)

L
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e Manufacturing Capabilities (5 F 47 ~ —BEIR)

A Comprehensive range of dedicated plant and machinery, paired with an experienced, competent
and dedicated work force, tailored to the manufacture of rail and commercial vehicles.

3 e Transport Solutions




® Manufacturing Capabilities (—5=, ~ —{&FEIRTE)




® Certifications | Integrated Quality Management System ([E[ES2 Ty 5 e JE FFE)

% CERTIFICATE
CERTIFICATE R =< ke

D S —

|
v
Pl

CERTIFICATE
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Health Safety &
Environment
Management

Material Management &
Control

Production Planning &
Control

L
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® Manufacturlng Process | Commercial Vehicles (74 f sl /147)

i + Blasting
5 . l * Primer
ll .

Drilling
Grinding
Welding

el
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Painting

Shot Blast &
Painting
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India Project Update (1= Bl 24%%)

FACTS

Phase 1 Commenced (=7 HHH) : 2" Feb
2014

Total Ridership (44#;%¢ &) :50
million

(end Apr 2018)
Reliability( 7] 5£/%):99.63%
Punctuality(:£%5%):99.58%

Phase 2 Anticipate completion : end 2018

. 31 ‘



Malaysia KL Monorail Project Update (&3 B 245 4T)50)

83% of project completed

Delivered six 4-car train sets to Prasarana and currently five 4-car train sets are in daily
operations. (3751 4-cary|| Bda s M i B 17 7151 4-caryl s — iR &/ 1)

The 4-car trains have been introduced to revenue service since 21 Dec 2014. It is the first of
its kind Mixed Fleet Operations for monorail, globally. (G ~ &5 EH —fH R & & th e EREE]
2T E B



Brazil Project Update — Line 17 & 18 (EFEEHIEELL5175% ~ 1855431 0)

Setting up a new manufacturing plant in Sao Paolo.
Land provided by the Govt.

Requested by the Sao Paolo Metropolitan Company to
step in to fast track the completion of Line 17 & Line
18

Line 17 : Additional scope of work
Design and manufacture rolling stock (5551 5z #35 B )
Provide systems for signalling, operations control centre,
track switches, power rail, power supply & distribution and
fibre optics & cable trays (1%, 0 4 EE 2 45 AR (L)

Additional Value : RM504.6million

(Original Contract Value : R$84.1million)

Line 18 : Anticipated Additional scope of work %

Design & manufacture of rolling stock(z% 1 57 #L35 EHi )
Anticipated Additional Value : R$647million . 33
(Original Contract Value : R$300million)
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e Rolling Stock Manufacturing Locations (%1 854E & FLi)

Manufacturing Plant,
NKLF, Rawang, Malaysia

Assembly Plant,
Taubate, Brazil




Secondary Equipment Suppliers £iEAHELL (25% of car components #4251 BZE{4:25%)

Developed by Scomi over the past 15 years, the majority of our Secondary equipment Suppliers are local or
regional, therefore logistics and product support is an advantage in completing the delivery of the Rolling
Stock for challenging schedules. (EfEE it S UEE M /E RANTIEAMER 2 Z4 ~ ESCOMIEEXEHTR A TR
FLKEE A - FRAEMAEE 2 i AR5 BEZ EEXXIFE)

Interior Malacca LB Aluminium Aluminium Extrusion
DK Composite Cab Mask Malacca TSA Aluminium Plate KL
o Innoglass Glass Selangor
Inverter Lightings Johor
Technology Goldini Fabricators Selangor
BDC Flooring Flooring KL Total Metering Electrical Supplier KL
KVC VMS Components KL Solution
Techno Rubber Rubber Extrusion KL
F&D Engineering  Handrail KL
VAF Sdn Bhd Pneumatics fittings KL
Linatex Castings KL
B
Top Mech Jigs Supplier KL Poly Teck Paint KL \
Press Metal Aluminium Extrusion KL Brighton Bearings KL




e Brazil Assembly Model (EEPGEEZEN A ZE ~ 4HEEE)

Land for the plant is given Free of Charge by Client (4 Z& 40 2% T gy L # i
F FifEEE ML)

Supply of Rolling Stock Design by Scomi (¥t =301 E=ET)

Supply of Manufacturing Plan by Local Manufacturer (‘& #4E Epgsif 74 T
&)

Trainset No.1 manufactured by Scomi in Malaysia, trainset 2 onwards by
Local Manufacturer (55—#I B4 AR I TAR 2 ~ 55 %1 EAH R HLA% B4R
AR FE R T)

Local Manufacturer to provide manufacturing facility, including paint booth,
cranes, bogie drop pit, test facilities etc (4= jz SO HHE A ZE g fe k)
Certified welders and supervisors provided by Local Manufacturer (‘& #4: 7=
R TIRRE)

Local Manufacturer to supply Track Maintenance Vehicle and Train Washing

Machine (& 4=z Rt Fe L (2R 2 ) S S AT Y DRG] 5 Rt B A i)

® Transport Solutions

o 37
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e Localisation of Spares & Consumables ({5 5h ~ JHFESL 2 ANHAE)
| Swpplier | Pat

SMK Engineering Run Flat Lubricant
Siemens HVAC PLC Module

ABB HVAC Evaporator Motor
MRF Guide Wheel Tyres
MRF Load Wheel Tyres
Adarsh Engineering Guide Wheel Shaft
Adarsh Engineering Bolster Hinge Shaft

CV Joint Grease

Fire Extinguisher Glass

Right Angle Gear Box

LED in Driver Cab

Gangway Support Frame

® Transport Solutions Conical Spring Support Base



Product: Monorail Rolling Stock Component Categories

o
(BRI A B R )
Cat. 1 (— N {ELEREs 24 ZHA)
L Generic railway components same as conventional railway system >
f Cat. 2 (BN LT 2 S5 RUZRHO ) \

Specific railway components customized/adapted for monorail vehicles

Cat. 3 (EAEk FI it &5 58  HERFIRZ AL )

Monorail specific components that can be joint-developed with Scomi assistance

i

Cat. 4 (=B axat ZEBT)

Scomi’s Proprietary Design components

Note: Cat. 1 to Cat. 3 can be localized with Licensing arrangement

Scomi Engineering Bhd

e 39
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o Scope in the Application for Monorail Guideway Beam

GUIDEWAY
STRUCTURE
ENGINEER

@ Transport Solutions

ENGINEERING
DESIGN

BEAM

TECHNOLOGY SUPERVISION

GEOMATIC BUILDING
ALIGNMENT GEOTECH ENGINI:ER 81%\/NET\;(§E COS'\I‘,SETCF}XEITSITO'\' MEP ENGINEEI'S  STRUCTURE
ENGINEER ENGINEERS




e Scomi Civil Team International Experiences (£ 5]+ K T EH]
EGOEI =
| Winner | Project | Country | CivilPartners | Scomicivilinvolvement |

Scomi

Scomi
Scomi

Scomi
Marubeni

Scomi

Sao Paulo Line 18

Sao Paulo Line 17
KL Monorail Expansion

Mumbai Monorail
Palm Jumeirah, Dubai

KL Monorail

Brazil

Brazil
Malaysia

India
UAE

Malaysia

Primav/Cowan/ Encalso

CR Almeida & AG
Scomi

L&T
Obayashi

Scomi

Still in discussion

Concept design

All design, GWB casting activity, stations
extension work

GWB design, GWB supervision

Complete design, casting activity, GWB
supervision

Complete design, casting activity, GWB
supervision




Guideway Beam Consultancy Services (&5 | 22551 7 BER IR FS)

Local Civil and
Structure

Contractor

Scomi

Long Lead Time

7

s

Beam Casting Mould*,

PROCUREMENT

Temporary Works Equipment**,

Pre-stressing System & Equipment,

PLANNING & PRE-CONSTRUCTION (METHOD OF
STATEMENT)

e Logistical Analysis of Alighment Geometry,
Define Mould Design,

Development of the temporary works equipment,
Prepare Mould Setting & Casting Procedure,
Prepare Mould Setting Data,

Review Systems Inserts Data,

Prepare Technical Interface Procedure,

Define all Temporary Works & Equipments,
Prepare Heavy Lifts Methodology Studies,
Prepare Transportation & Logistical Studies,
Prepare Erection Procedures.

Prepare Stitching of Joints Mould & Procedures.

Reinforcement,

Ready Mix Concrete, etc.

@ Transport Solutions

PRODUCTION
e Assist to Prepare Shop Drawings,

¢ Assist to Receive & Manage System Inserts,
*QA/QC on Surface Finish, Inserts & Survey, etc




o Guideway Structure Construction Methodology (&5 |22 7 ZEiE =)

BEAM SEAT F PREPARATION

PIER CAP
DESIGN TO FACILITATE
CONSTRUCTION FLEXIBILITY

PILE CAP OF GUIDEWAY STRUCTURE BEAM LAUNCH READY

BEAM LAUNCHING

\ g
PILING
_ STITCHING
® Transport Solutions 8




 Guideway Technology (&5 |32451)

TYPICAL GUIDEWAY STRUCTURE

@ Transport Solutions



o Guideway Technology (‘&5 2217 1H 2 B R Al)

WHAT ARE THE INTRICACIES OF STEPS TAKEN
IN THE FABRICATION OF GUIDEWAY BEAM
(GWB)?

The GWB have to be form-finished perfectly:
- complex-curved side-surfaces
Vertical & horizontal curves,
gradients,
transition curves and cant (super-elevation).

e The rider-comforts greatly depend upon the
perfection of the beam surface curves.

e Beam surface finish smoothness for the @
rubber tyres

@ Transport Solutions ‘
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» Guideway Technology (&5 [ZEEERLAIT)

« Scomi have the know-how to convert
the GWB of the designed alignment
into data to be used for fabrication.

« The accurate and reliable procedures
adopted in the beam fabrication
works ensured that every beam is
done to near perfection

.« Monorail projects with tight timeline
requires Beam Technology Solutions

to avoid project delay.
48 ‘




 Design & Engineering (Gx:1E# 1T.#£): Alighment-To-

 Mould (5¥5527)
\

\ \\

@ Transport Solutions

TO START:

« The designed alignment is checked and
optimized before beam fabrication
works are executed

« 3-D views and sections of the alignment
are created for study by relevant
experts

i



 Design & Engineering (Gx:1E# 1T.#£): Alighment-To-

Mould (FFEE12)
CONTINUE:

« Isometric Projection of 3-D Beam
derived from alignment parameters

_ N NN « 3-D Beam rotated to Horizontal and
T KRR N e Vertical to be ‘sliced’ at Bogie / Mould
- .';, SN RN Frames

» by “‘«., “ LR




 Design & Engineering (51 TF8):
Alignment-To-Mould (FEZ|#EFE)

Sliced Sections of 3D GWB corresponding
to Bogie/Mould Frames

® Transport SOM
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 Design & Engineering (G%:1Ei T f&8): Alignment-To-Mould
(ﬁﬁféﬁﬁ%/) ‘

CONERIME OF BOGE & MOULD CENTTRLME OF B0OE & MOUD
& 14&: i oz
(EiL, !
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—irt | I —woeil| [
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Typical Sliced Sections .
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@ Transport Solutions




S ——
3 8- IR . e SN a—" T W o e
(1K — e = == "E}._b_ {15 § s -1

- . — - .
S | ———— . e == | gD : Yre—— T Ay B G N vd
SN : Bt o . oy /KD
q - HH s = caa P LlaeET
e S S8 e q > £ - ( ——— -~ Ny %
9 3 Ab | ammmre L e Cams - Ve Ghe—) - ~ - p . / -
v S e 1 S T A ] — — o — = X/ s )
- T e - = vou -y ~ -

j——

@ Transport Solutions




ERECTION WORKS




ERECTION WORKS




ERECTION WORKS

Turnbuckle jac




e Typical Line: Facts & Figures at a glance (&5 [Z2TEi=E)

Guideway beam casting cycle and number of moulds required for a
45km alianment (&= [Z27HEMRIR X FrBE B8 = - 45km & 41

Facts Figures
Total no of span for entire alignment 924

No of span of length = 29m 696 (>75%)
No of span of length = 25m 141 (>15%)
No of beams with 25m/29m span 1,674

> Straight beams 1,490 (89%)
> Curve beams 184 (11%)

Based on 24 months guideway construction period,
the maximum casting duration = 18 months

No of straight moulds required assuming turn around time is 2 days = 6.6 say 7

No of curve moulds required assuming turn around time is 3 days = 1.2 say 2

® Transport Solutions ‘
57



Summary (/)\%%)

v Our beam width (800mm) with hallow beam
technology is optimized for max span length

v Curve optimization technique
v Proven construction methodology and long

experience lead to zero beam rejection and zero
accident

.

@ Transport Solutions
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PROJECT STRUCTURE (Al A] 88 =5 14 1Y B 2225 )

Contract 99
Project Management/

Concessionaire’s representative
SCOMI

Owner J

[ Concessionaire ( SPV) ]—

Contract
Contract 102 104,105,...XX
Core Systems Civil, Structure and
Other COmpany non core Systems

Other Company

Contract 103 SCOMI

Independent Engineer (IE)

Contract 100

Engineering & System Integration
SCOMI

Contract 200

Operation &

Maintenance
SCOMI-Partner JV

Design of the whole Guideway Structure and Supervision for Construction of Guideway Beam




PROJECT CONTRACT DEFINITION (HEE B Xy T/EHE)

LUMP SUM AMOUNT CONTRACT FOR DESIGN, CONSTRUCTION, MANUFACTURING, SUPPLY, TESTING AND
COMMISSIONING OF THE MONORAIL SYSTEM FOR THE MONOAIL PROJECTS

CONTRACT 99 Project Management

CONTRACT 100 Preparation of DPR, SI/SA, Interface management, Integrated Testing and
Commissioning

CONTRACT 101 Rolling stock, Special Jigs and Tool, Depot Equipment

CONTRACT 102 Signaling and Communication System, Traction and Power Supply System, Fare
Collection System, Platform Auto Gates System

CONTRACT 103 Guideway Structure Design and Supervision of Guideway Beam Construction

CONTRACT 104-10X Stations, Sub-Stations Including E&M works, Depot, OCC and DCC Including E&M works,
Guideway Structure, Switch Decks

CONTRACT 200 Operation & Maintenance of The Monorail System for Each Year of Operation After

Commissioning of The System




o Project Costing Structure (2285 A ZEH#)

Cost Scomi Local Company

CC104 |Stationsincluding MEP, sub-station and switch decks 14.0% 0.0% 100.0%
CC103 (Guideway Structure + Walkway 25.0% 9.0% 91.0%
CC105 [Depot Structureincluding MEP, OCC and Equipment 4.0% 0.0% 100.0%)
CC101 |Switches, Special Jigs and Tool 5.0% 30.0% 70.0%
CC102 |Signaling 8.0% 0.0% 100.0%
CC102 |Communication 4.0% 0.0% 100.0%
CC102 [Automatic Fare Collection and Platform Screen D oor 3.0% 0.0% 100.0%
CC102 |Traction Power Supply System 7.0% 0.0% 100.0%
CC101 |Ralling Stock + Spares + 2 years DLP 20.0% 40.0% 60.0%
CC100 |System Integration 5.0%| 100.0% 0.0%
CC |Project Management 5.0% 50.0% 50.0%
Total Cost 100.0% 19.3% 80.8%

Scomi Engineering Bhd o 62



o Advantages Of Localization (7754 +{EHYIEEL)

. Cheaper Maintenance cost (iR 4R A)

. Lower Production cost ([#{&4E ZE R AS)

. Quick response time (%JFZER ~ K FEEE L)

. Increase local employment (FRIEASH FESE 7 3 7)
» Spur local Economy (f&fi A Hr &K K 55/ )

. Upskilling of local talent pool (3£ A3 fit AAY)
. Import Tax Exemption (%3 C1REFR)

/
s,

Scomi Engineering Bhd e 63 ‘



e Thank you

Scomi Engineering Bhd (the “"Company”) has taken reasonable care to ensure the accuracy of information, materials and
content herein provided, which is presented on an “as is” basis and recipients are to take independent legal, financial or other

advice as necessary.

No part of this presentation may be reproduced, stored in or introduced into a retrieval system, or transmitted in any form, or
by any means (electronics, mechanical, photocopying, recording or otherwise) without prior written permission of the

Company.

Copyright © 2016 by Scomi Engineering Bhd. All rights reserved.

SCOMI ENGINEERING BHD

Level 17, 1 First Avenue, Bandar Utama,
47800 Petaling Jaya,

Selangor Darul Ehsan, Malaysia.




