M&E Railway System
Construction Project Management

Il ll In I

IHEENET

.llrl‘llll!"‘ [
|

Anuphol Sonpuag Date 22/11/24



aUNA sfaurtHan
dsrsrunssunisHhannivIgasIungsy

AUNANIAINTTUITLLAUFAINI9 Inel

Usesrudindhadfiidns TTR
Trans Thai Railway Co., Ltd.
Trans Thai Railway

E-mail : anuphols@hotmail.com
Phone : (+66) 85-1901814




Introduction to Project Management

Project management is the discipline of managing all the different resources and aspects of the project in
such a way that the resources will deliver all the output that is required to complete the project within the
defined scope, time, and cost constraints.
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Introduction to M&E Railway System
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Project Life-Cycle

a 1 Concept

System definition and
operational context

Risk analysis
and evaluation

Validation

Specification of
system requirements <

Architecture & apportionment
of system requirements

Control of

RAMS
requirements

Design and
implementation

Manufacture »

To: Operation, maintenance and decommissioning

Operation, maintenance, ™=
performance monitoring

10 System acceptance

9 System validation ’

Integration ’

12 Decommissioning ‘-’/

Project Implementation

C Key: j

Verification task: ‘ ,

Validation task: <{————1

Risk Assessment

Implementation and
demonstration of
compliance

with RAMS requirements

Operation, maintenance and
decommissioning
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Project Life-Cycle

Contract review

Project cost and budget estimation
Project planning and Organizing
Engineering and Design
Procurement

Manufacturing

Installation

Testing and Commissioning
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Operation and Maintenance Training
10. Project delivery and handover

Quality
Management

Payment Time
Management Management

Project

Management

Safety &
Environment
Management

Cost
Management




Project Management

Payment Follow up

Monthly Plan

1+2 Weeks
Master Plan
Daily work
Plan & Progress

Team1

Sub-contractor Team 2
Manpower :
Tea}n N

Manpower Schedule

Time Management

Equipment  Equipment Schedule

Material Material Schedule

Project Management

Site access  site access Schedule

Payment
Document
Payment
Plan
Payment Management
Inspection
Quality Control
Check list
Method

Step 1: Mat Onsite

Inspection

StepN: ...

Step2....

Overhead HO.

COSt Control Budget Indirect cost

Sub-contractor

Direct cost ;
Tool/Equipment

Cost Control
Reecord

Mat./Consume




Quality Management
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Time Management

Master
Schedule

Monthly
Schedule

Weekly
Schedule

Daily

Plan & Progress Schedule

Manpower Equipment Material Financial
Resou Fce Schedule Schedule Schedule Schedule

Wayside Other
Area interface
Status area

Indoor

Site Access Status




Cost Management

» Material
Direct Cost e Equipment
e Manpower

« Management Staff Co ntrOI and

Indirect Cost o Office and Utility ,
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Payment Management

e Planning overall project payment of each month

e Study payment condition and mile stone
Payment Plan

e Inspection monthly work progress with the owner
Payment [ Summary inspection and progress report
Dot Preparation payment certificate

&Certificate

e [ssue the invoice and update status of invoice reviced
Invoice

issued

Payment Management



Safety & Environment Management

SAFETY
SAFETY SAFETY RISK
MANAGEMENT
SYSTEM SAFETY

POLICY
SAFETY




1.Contract review

Contract Project
value Period

* Partl Contract Agreement

e Part2 Condition of Contract
 General Condition
e Particular Condition

e Part3 Bill of Quantity
* Preamble
* BOQ

* Part4 Specifications
* General Specification
* Particular Specification

* Part5 Drawing




2.Project cost and budget estimation

Item Description Budget

% MB

A |Estimated Cost
A.1(Direct Cost
A.2|Indirect Cost + Staff
Sub-Total A

B |Overhead Base on Total Cost
B.1|Financial

B.2|H.O. Overhead
B.3|Contingency
B.4|Exchange Rate Risk
Sub-Total B

C |Overhead Base on Price
C.1|Stamp Duties
C.2|WithHolding Tax
C.3|Bond

C.4|Insurance

C.5|Risk Management
C.6|Profit

Sub-Total C
D.1|Total Price = A+B+C
D.2|Provisional Sum
D.3|Total Price




2.Project cost and budget estlmatlon

Summary Sheet of Direct Cost Cable and Termination 0.00
Sub-Total 0.00 0.00 0.00
1 System Equipment 0.00 0.00 0.00]
) . ) 2 Cable Containment 0.00 0.00] 0.00|
Item | Subjob Description Material Labour Total 3 Cable and Termination 0.00 0.00 0.00
Total - PDS 0.00 0.00 0.00
D1000 PDS
1 D1010 |Bulk Substation D2000 COM
11 | D1011 |System Equipment 0.00 1 | D2010 |C1 Area Wayside
- 11 System Equipment 0.00
12 D1012 |Cable Containment 0.00] 2 Cabk Containmment 0.00
1.3 D1013 |Cable and Termination 0.00 1.3 Cable and Termination 0.00
Sub-Total 0.00 0.00 0.00 Sub-Total 0.00 0.00 0.00]
2 D1020 |Depot Buildings Total - COM 0.00 0.00] 0.00)
21 D1021 [System Equipment 0.00 03000 SIG
2.2 D1022 |Cable Containment 0.00] 1 D3010 |Depot Buildings
2.3 D1023 [Cable and Termination 0.00] 1.1 System Equipment 0.00
Sub-Total 0.00 0.00 0.00] 12 Cable Containment 0.00
3 D1030 |Depot Yard 13 Cable and Termination 0.00
3.1 System Equipment 0.00 Sub-Total 0.00 0.00 0.00]
3.2 Cable Containment 0.00] 2 D3020 |Depot Yard
3.3 Cable and Termination 0.00) 11 System Equipment 0.00
Sub-Total 0.00 0.00 0.00| 1.2 Cable Containment 0.00
4 D1040 [Traction Power from BSS to C2 13 Cable and Termination 0.00
a1 System Equipment 5700 Sub-Total . 0.00 0.00 0.00)
e Cable Containment 0.00 3 D3030 |C1North?2 .Statlons
4.3 Cable and Termination 0.00] 1; ?:t:elemcim‘i):::r:t g'gg
Sub-Total 0.00 0.00 0.00 - o -
. —— 13 Cable and Termination 0.00
5 D1050 |High Mast_nghtlng System Sub-Total 0.00 0.00 0.00
11 System Equlpment 0.00 4 D3040 |C1 North Wayside
12 Cable Containment 0.00 11 System Equipment 0.00
13 Cable and Termination 0.00] 12 Cable Containment 0.00
Sub-Total 0.00 0.00 0.00 13 Cable and Termination 0.00
6 D1060 |C1 North Line 2 Stations Sub-Total 0.00 0.00 0.00
11 System Equipment 0.00 1 System Equipment 0.00 0.00 0.00)
12 Cable Containment 0.00 2 Cable Containment 0.00 0.00| 0.00]
1.3 Cable and Termination 0.00] 3 Cable and Termination 0.00 0.00 0.00]
Sub-Total 0.00 0.00 0.00 Total - SIG 0.00 0.00 0.00
7 D1070 |C1 North Line Wayside
11 System Equipment 0.00 1 System Equipment 0.00 0.00] 0.00
12 Cable Containment 0.00] 2 Cable Containment 0.00 0.00 0.00]
13 Cable and Termination 0.00] 3 Cable and Termination 0.00 0.00| 0.00|
Sub-Total 0.00 0.00 0.00 Grand Total 0.00 0.00 0.00,




2.Project cost and budget estimation

Dgiar carnrera

INDIRECT COST =
2.4 |Running cost
SLaLIANTATING 30 month Workshop
seazIaNnNadNg 30 month - Electrical Fee Mth Warehouse Cémp
Budget At Tender Office Worll<shop
Item Description Unit . . . Remark - Water supply Fee Mth ! !
Qty Q'ty-Time | Unit Rate Amount Warehouse,Camp |
- - Telephone Fee Mth
:‘\ r::j-epc:o::ﬁ:v:ni%? ower - Promotion Mobie 4 No Mth
Project Engineer Zone 1 Man-Mth : IZTIE rcn)i;nl;ee mm
Project Engineer Zone 2 Man-Mth Computer (Rental) Mth
Electrical Engineer Man-Mth ~ Stationery Mth
5 ';;i‘é'la;:f"t'fé'g';‘tere;l Man-Hth - Other (Drinking Water, Medicine, Bil) Mth
Document Control Man-Mth - Copy Mach!ne (8) . Mth
Technical Support Man-Mth - Copy Machine (1mah) Mth
EE Technician Man-Mth - Copy Expense Mth
ME Technician Man-Mth
CAD Operator Man-Mth Total Item 2
c lc Support 3 Equi‘pment
Project Management Man-Mth ezt + Wi
QS & Cost Man-Mth 3.1 |Sedan Eg-Mth
Admin Man-Mth 3.2 |Pickup 4 Door Eg-Mth
Store Man-Mth 3.3_|Pickup(cap) Eg-Mth
Accountant Man-Mth 3.4 |Passenger Truck 6 Wheel Eg-Mth
Personal & Payroll Staff Man-Mth 3.5 |Inspection Car Eg-Mth
D |Other Total Item 3
Checker Man-Mth 4 |Camp (3aTuaa)
Security Man-Mth -viay E Room-Mth
Driver Man-Mth -vag F Room-Mth
Total Item 1 - viag A Room-Mth
2 [Site Office Total Item 4
2.1 office‘J Construction 5 |aunsal Safety&PPE
FzhWunaanfie Sg.m ainsal Safety PPE (w0, 1da, 529141 +wiue) AY
Warehouse Sg.m auq a1 duduiwde, ihe LS
A2 Work Shop Sg.m
2.2 |Utility Construction Total Item 5
- mw?‘('ﬁmsﬁwmwiauaumasluw wiauLAuE Ls 6 |Entertain & Other Exp Al
2.3 Fgg::(tt:af;fqmpn‘lent o AEILANNFLAIN Mth
- Other Furniture & Accessories Set Total Item 6
- Office Equipment
Computer (Server) Set Store 1, Cost 1, Srand Toky
Pu Clerk 2, Draft 1
Printer A4 Set
Telephone Set
Fax Set
Digital Camera Set




3.Project planning and Organizing

Master Monthly Weekly Daily

Plan & PI’Og Fess Schedule Schedule Schedule Schedule

Manpower Equipment Material Financial
Resou Fce Schedule Schedule Schedule Schedule




ORGANIZATION CHART

Supervisory Director |
|

‘

|

pervisory Director I

I
Head Office
Site Management I Project Manager |
| \ Technical Advisor
[ Project Engineer | Production Advisor
[ ]
Document Control
QS/Cost Control

Health & Safety

Material Control

[ Quality Assurance |
1

Engineering Department

[
} Design & Technical Section l Design Consultant Section } ion Section l
o] o o
} ignalling and Train Control } System Interface / Integration Coordination & Interface External
[ J
‘ System BMA
[ | [ |
[ J [ J
BTSC
Communication System System Engineer
MEA, TOT, NTC
[ Telephone |
[ J
Radio C icati CIVIL Work
—— —————
Public Address r:“; [ onTeam1 |
2 [ ]
S
o Drawing
] 5: - 1
o
ccTv o
] S Material / Method
2
Master Clock =
] Test& Records
[ SCADA System ]

} Power Supply System }

AC Power Supply

[ DCPowerSupply |

Substation Building Service
]

MEA Incoming

Training
Spare part / O & M Manual

[ jonTeam2 |

[ |
i gress Report

Schedule Control (Primavera)

[ ManagementPlan |
N

Co System Assurance

Co Interface&Integration

Production Department

[ Section |

[ Plant/

[ Section

Section

T

R

P

T

[ General Transport

[ Technical

[ General

[ ing and Train Control }

[ General Purchase

Account

} Truck/ Crane Equip.

[ ication System |

‘Work Shop

[ Personal / Pay roll

Telephone

Radio Communication
]

Public Address

Backbone Network

- ]
[Zon]

Master Clock

} SCADA System }
[ |

4’—ELV_L{ Power Supply System

AC Power Supply+Sub.Service

DC Power Supply

Substation Building Service
]

MEA Incoming

Security




3.Master Schedule

ID Task Name i Duration Start Finish 12554
o i e i n.e. l&A N8 6.A WE A 0. N TA e i wa.  Se. inA. L&A, N
1 Genaral 406 days & 3/7/53 ¢ 12/8/54 = 5 =1
2 General Requirements 405 days & 3/7/53 W 11/8/54 S =)
6 Key Date 405 days & 3/7/53 w 11/8/54 = =)
) Milestone 392 days W 15/7/53 W 11/8/54 = =
26 Engineering 404 days & 3/7/53 w 11/8/54 S =
27 | Engineering Management 404 days & 3/7/53 w 11/8/54 = =}
52 Design 348 days 2 5/7/53 @ 17/6/54 = =]
180 Definitive Design 49 days & 3/7/53 e 20/8/53 e
198 Detail Design 91 days 25/7/53 & 23M10/53 C———
227 Procurement 302 days & 3/7/53 & 30/4/54 = =
228 Signaling System 302 days & 3/7/53  30/4/54 = <
247 Communication System 272 days a 18/7/53 @ 15/4/54 = r =]
302 SCADA System 197 days 2 2/8/53 2 14/2/54 = =]
316 Power Supply System 225 days a 18/7/53 x 28/2/54 = : —
317 Power Supply 205 days & 7/8/53 x 28/2/54 (= =
392 MEA Bulk Substation 222 days o 18/7/53 e 25/2/54 = 5
412 Specific Building Service 216 days a 25/7/53 e 25/2/54 = %
413 SBS 216 days a 25/7/53 e 25/2/54 = : =]
434 Installation 286 days o 31/8/53 o 12/6/54 F ] =)
435 l% Signalling 82 days W 20/1/54 e 13/5/54 k= -
448 Communication System 240 days & 16/10/53 o 12/6/54 = =]
449 BTN System 27 days W 10/2/54 a 8/3/54 = =]
470 Telephone System 141 days  a 30/11/53 o 19/4/54 = S
496 Digital Radio installation 84 days W 10/2/54 W 4/5/54 = =]
527 PA System 94 days & 1/1/54 = 4/4/54 ——
568 CCTV System 60 days o 18/1/54 ¢ 18/3/54 "
609 Master Clock System 95 days ¢ 21/1/54 2 25/4/54 =3
640 Optic Fiber for BTN 94 days & 16/10/53 217/1/54 = :
645 occC 96 days W 9/3/54 a 12/6/54 & =
654 SCADA System 243 days a 31/8/53 & 30/4/54 = i =]
683 Power Supply System 279 days w 1/9/53 = 6/6/54 = : =]
684 RSS AC Switchgear 62 days w 23/12/53 a 22/2/54 S —
691 §SS AC Switchgear 24 days W 20/1/54 & 12/2/54 5=
717 TSS AC Switchgear & Transformer 50 days & 15/1/54 & 5/3/54 =
730 TSS DC Switchgear & Rectifier Unit 42 days W 26/1/54 o 8/3/54 =
Task G Rolled Up Task G External Tasks
Critical Task ) Rolled Up Critical Task (s  Project Summary
Project: Railway System Work.:Sched: Progress e——  Rolled Up Milestone o Group By Summary
Milestone & Rolled Up Progress oessssssssssms  Deadline
Summary P——  Split I A A AT L
Page 1




3.Master Schedule

ID Task Name i Duration Start Finish 12554
a | i Lo, ne P&A AL aA W I EA  NA AN Te e we dle ine &6 0

741 SCD & straycurent Mornitoring 25 days W 9/2/54 & 5/3/54 L g
761 Battery and Charger 15 days e 25/2/54 e 11/3/54 %
767 MEA Bulk Substation 279 days w 1/9/53 = 6/6/54 = )
768 BSS Samrong 180 days w 1/9/53 a 27/2/54 = : =
773 BSS Bearing 157 days a1M1/54 = 6/6/54 = =
779 Specific Building Service 34 days W 2/2/54 2 7/3/54 L =
805 O&M Manuals 92 days o 1/2/54 o 3/5/54 0
829 Training & Technology Transfer 252 days @ 1/10/53 W 9/6/54 = ] =]
839 Testing and Commissioning 140 days &19/2/54 ¢ 8/7/54 H S =]
840 Signalling System 94 days W 16/3/54 e 17/6/54 A =]
855 Communication System 127 days e 4/3/54 ¢ 8/7/54 g =, =]
856 Stand-alone Testing 77 days o 4/3/54 w 19/5/54 = =]
873 Interface Testing 76 days e 11/3/54 W 25/5/54 =, =
894 Intregrate Testing 94 days W 6/4/54 ¢ 8/7/54 = e =]
908 SCADA System 111 days 2 20/2/54 ¢ 10/6/54 3 = =
923 Power Supply System 111 days & 19/2/54 W 9/6/54 = =
924 Stand-alone Testing 28 days a19/2/54 e 18/3/54 i =
942 Interface Testing 102 days 2 28/2/54 W 9/6/54 I A2
955 Intregrate Testing 30 days = 2/5/54 o 31/5/54 H H
958 Specific Building Service 103 days W 2/3/54 a 12/6/54 = Q)
959 Stand-alone Testing 28 days W 2/3/54 o 29/3/54 =
962 Interface Testing 45 days W 30/3/54 e 13/5/54 : S—
964 Intregrate Testing 30 days & 14/5/54 o 12/6/54 = =]
966 Trial Run 60 days a 14/6/54 e 12/8/54 E = =]
967 E% Trial Run 60 days a 14/6/54 ¢ 12/8/54
968 El% System Putting into Service 0 days ¢ 12/8/54 e 12/8/54

Task G Rolled Up Task G  External Tasks [

Critical Task ) Rolled Up Critical Task (s  Project Summary 75

Project: Railway System Work.:Sched: Progress e Rolled Up Milestone <O Group By Summary S
Milestone & Rolled Up Progress ———  Deadline <
Summary P——  Split I A A AT L
Page 2




3.Master Schedule — Time Space Diagram Schedule

Start of Project CONTRACT 2 4—’8—)coumcr 1

, BANG YAl _ BANG SUE § §
.——0%_ ——— 4
U | \ : g3 %<
| i 2
2, | g P : o St
| = | 8 =) o i I I ] {r 3 > e, [+ o g Ga == ; . "5 & R
St~ Ittt BHE | I i 0 1t 1 b 19 =
-, X o. 8 P4 ! /i Ministry of Public i borgson | 1 3 i
/ a a. \ Tolad Bang Sam Yaek Bang Yai Raing Phiy BangRakYal  Thait SaiMa Health Yook Tiwanon  Worg SawWang  spa 29437 Tho Poon (PurPle)  ry pogn Bang Sue
/ g] lg; \ 3 513110268 St 120834 Stiy 140400 SISH607  StalbeEM saasoo 4 SW176  StA22eASE S10.234361 Sta2seldy  S.26+355 St28e068 L aiand Sta. 314038 Sta.294892
| (| Sta, -
| ir
I 9 [ l 124000 13+000 14400 154000  16+000  17¢000 184000  19+000 204000 | 214000 224000 23+000 244000 | 254000 264000 274000 < 284000 294000 30000 314000 Blue Line
| f | © buter s10p
| ' - m——pr
| I
| |
/
Rain i i Rain
Year Tl Month : ! ¥ tall
1 10| Jan H H i
9 | Feb .
H 1
T o i ] Q ]
t— o 3 ;-8 g8 b g -
~ 6 | May ol .+ 1 5 ¥ + o~
R 3 2
= (o 18] Jun - +. o ] o LR 9 _ L I | N -
-] 4l L | e | 18 { 8 ﬁ <
(|3 | e ZONE 1-14 = 23,194 Meter 3| 8 | M T [
12| sep |
] 1| oa H : !
1| Nov  KD3.2Pertial (29/12/12) Zone 14 4
e , : )
3| Jan 1
Ta e ; — —— i Design & Procurement Phase |
T S B s mBbifie | A MW 1 i ' w1304 !
IS 1 A DR R T e s | i > |
© | : “I““Y | H | Site mobilize e
e un ) 1 H e
S KD3.4 Complete (27/07/13) | i ! e 4 S
N Eo i ' e N
| 11 Sep i K027 (3/10/13) 1
L T2 oat | w2 @y # 1 1)
1131 Nov H
14| Dec : !
15
Sset
:: 150ny / Set
1
| % 3 o
19 et
2l (> 15 Day/set 150uy / set Al o —] b g
]E [ il &
2 (T, =
2 ——r) ‘ ] :
24| Oct
3| Nov - 5o /3o
26 | Dec [KD-1 Trackwork in Stabing ! 4
27 | Jan |Building Completed (18/12/15) 1 et i
28| Feb 1 2
it (B4) Complotan (20/3(15)
29 | Mar
| 30| Apr ; o
w | 3| Moy pRER . L) Completed (19/5/15) o
32| Jun b=
Ll 5 1 o
~ n :“"m = W BT R m— e ) ~
} 3; s:: XD6-6 K066 Trachwork Individual Testing Completed (17/8/19) s '| " WD&-6 b
Fry " e ok st i System Integration Test of 'llContracts (90 days) - | '
Symbol Access Dates Key Dates e
@@ = Track Setting (30 meter-track/day) Contract 1 (Commencement date - 10 Nov 2009) Date Ret. Description Project Day S
@@ = Formwork & Pouring Concrete (30 meter-track/day) KD1:S  Viaduct Deck-509 to $12 (PlerkP298 to PleriP442) Complete 13-April-13 NTP NOtice:To Proces for CORract 6 o1 1-Nov-12
+— = Access date ' i i !
- @ = LWR Distribution and Trackwork Installation KD1-6  Viaduct Deck-513 to 516 {Pier#P442 to PierkPWA) Complete 16-August-13 KD6-1  Trackwork in Stabing Building Completed 4840 18-Feb-15
« Dk stiessing =t = Key date(C6) Contract 2 (Commencement date - 1 Mar 2010) KD6-2  Track Slab and Rail Construction on BL Extention Mainline Completed K870 20-Mar-15
KD2-5 Viaduct Deck- Depot to S04 (Pier#i?1 to Pler#iP157) Complete 27-November-13 3
KD6-3  Track Slab Construction on PL Mainline Completed #930 19-May-15
@@ = Third rail Installation KD2-7  Viaduct Deck- S04 to SO8 (PieriP157 to Pier#P298) Complete 3-October-13
K064 Track Rail Installation on BL Extension Mainline Completed 1930 19-May-15
i i Contract3 (Commencement date-1 Mar 2010 KD6-5  Track Rail Installation on PL Mainline Completed #990 184015
- Turnouts Instalation KOB2  DapotSish - Pimtfornt Lavel artiel Cormpietion 29-December-12 KD6-6  Track Individual Testing Completed #1,020 17-Aug-15
= Individual Testin - epot Slab - Platform Level Completion uly % ¥ >
- ividual Testing KD3-4  Depot Slab - Platform Level Completi 27-luly-13 KD6-7 __ Taking Over of Trackwork #1,110 15-Nov-15




3.Monthly Schedule

Construction Schedule of PDS (1+3Months)
. - - . ) Plan Jun Jul Aug Sep
Area Location Description Start Finish unit | QY e [ 3 [10[17]24] 1 [ 8 [15]22]29] 5 [12[19]26] 2 [ 9 [16] 23] 30
Way side / Viaduct
1 Cable Trough Installation
GL.8-P768 , CT-UP  |(3) Open Cover Cable Trough/Drilling Cover 834
GL.8-P768 , CT-DN  |(4) Open Cover Cable Trough/Drilling Cover 834
WSN-P783 , CT-UP |(1) Open Cover Cable Trough/Drilling Cover 760
Actual
WSN-P783 , CT-DN |(2) Open Cover Cable Trough/Drilling Cover 760 Plan
Actual
P768-P783 , CT-UP  |(9) Open Cover Cable Trough/Drilling Cover 600 Plan
Actual
) P768-P783 , CT-DN |(10) Open Cover Cable Trough/Drilling Cover 600 Plan
Via duct
Actual
A (WSN) Open Cover Cable Trough/Drilling 12-Jun-19 16-Jun-19 | Cover Plan
Actual
B (WSN) Open Cover Cable Trough/Drilling 17-Jun-19 21-Jun-19 | Cover Plan
Actual
C (WSN) Open Cover Cable Trough/Drilling Cover Plan
Actual
D (WSN) Open Cover Cable Trough/Drilling Cover Plan
Actual
E (WSN) Open Cover Cable Trough/Drilling Cover Plan
Actual
CT-Yard (MWS) Cable Trough Installation Ongoing 23-Jun-19 Pcs. 1,648 | Plan
Route A Actual
CT-Yard (MWS) Cable Trough Installation 10-Jun-19 30-Jun-19 Pcs. 792 | Plan
Depot Route B Actual
Area BSS Cable Trough Installation 1-Jul-19 15-Jul-19 Pcs. 378 | Plan
Route C Actual
BSS Cable Trough Installation 15-Jul-19 21-Jul-19 Pcs. 144 | Plan
Route D Actual
2 25kV Temporaly
CT-Yard (MWS) HDPE Pipe & Cabling for Depot OCS 1-Jul-19 15-Jul-19 m. 900 | Plan
CT Depot Actual
Yard 25kV Cabling for Depot (P699— Depot) 1/6/7/2019 4-Aug-19 m. 1,800 [ Plan
Actual




3.Weekly Schedule

792 m.
Begining Contract E1 = 9 P o
(=} a « >
a?_:’ E1l > <—El <
iy = & &
g! ) % 2 * 300 m. | 492 m%
i ) 8 Team2 Teaml &
3 OR13 2 655 m. 3 OR14 g ik OR15 i P o
S = = A IVS10 1ysi1 ]
' IVS09
H Thailand Cultural Center - N e i | lvs?i ' — PRADIT MANUTHAM I & <] [
b e > < | [ T— = % | | 1 j— 1 = '
! e — i o=y L [
He - vs02 IVS08 EEEN i Muck pit MRTA . o
'%: — < — > [ A ! - 5
g 285m 370 m g
é: | ormne 370 z 341 m. Total Remain = 1,788 m.
' MK CONCRETE ROUTE Team4 Team ¥ . .
. | Team3 Target finish = 6/11/22
Require product rate = 112 m/day
B
Month : Otc'22 Year : 2022 SECTION/GROUP/UNIT : TW
WEEK WEEK No. : 42 WEEK No. : 43 WEEK No. : 44
DAY M|T|W|TH| F|S |SU[M|[T|W|[TH|F|S|SU[M|T|W|TH| F|S |SU| cONCRETE Responsible
No. ACTIVITY DATE 17(18)19(20 |21 |22 23|24 |25|26]27|28|20]|30(31|1|2]|3]|4|[5]6 PUMP Person
SHIFT
SHIFT UNIT QTY.
CAPACITY . .
POURING CONCRETE m 1,788 Plan 0f O O] 0] 170{ 160/ O0f 0| 170( 170| 160| 100| 230( 0] 213| 70| 100{ 70| 100| 75| O 28522
Actuall o[ of ol of of of o o of of o o of o o o of o o of o

| 1VS11 Special Pump

1 [E1 - OR15 TO OR16 [EB] \/I/

CH 28+632 - 28+140 [EB] N m 492 | 100/ 2 day [ Illlﬂ] Fﬁq Fm‘l vSi1 TEAM1
CH 27+840 - 28+140 [ EB] N m 300 | 100/ 2 day Enm hll!li Emi _I IVS11 TEAM2

T

3 [E1 - OR14 TO OR15 [WB] |
CH25+760 - 26+100 [ WB] N m 341 60/day 60 60 60| 60 | 1VS09 TEAM3

i

4 |DA2 1

1
CH 1+230 - 1+170 [ Cut & cover| N m 70 70/2day T — I DA2 TEAM4
CH 1+170 - 0+870 [ Cut & cover] N m 300 50/day '—leq an m DA2 TEAM2
CH 0+585 - 0+870 [ Wall Type] N m 285 50/day > M M M h DA2 TEAM4

[ 1 I I |




3.Manpower Schedule

2019 2020
Item Desaiption Building/Area Nov'19 Dec'19 Jan'20 | Feb'20 | Mar'20 [ Apr'20 | May'20 | Jun'20 Remark
4 11 18 25 2 9 16 23 30 6 13 20 27 3 10 17 24 2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22
PD doo
1.1 -Team1
Plan . 10 10, 10} 10 10 10] 10
Heavy
Actual
1.2|Equi -Team2
Plan General Equi 5 5) 5 5 5|
Actual
1.3|Equi -Team3
Plan . 5 5 5 5 5
Actual 3
1.4|cable Contai and Cable -Team1
Plan BSS 10 10] 10f 23] 23] 23] 23| 10
Actual
1.5|cable Contai and Cable -Team2
Plan MWS , INF 7 7 7 7] 7 7
Actual
1.6|Cable C i and Cable -Team3
Plan ™ 7 7 7 7] 10f 10f 10| 10
Actual
1.7|cable Contai and Cable -Team4
Plan PAC 8 8 8 8| 8] 8| 15| 151 15
Actual
1.8|Cable Contai and Cable -Team5
Plan 10f 10 20f 20f 20f 20} 20f 20f 20| 20} 20
DMB
Actual
1.9|cable C i and Cable -Teamé
Plan’ scB 7 7 7|
Actual
1.10|MV.&LV. Cable tray and Cable -Team?
Plan BSG - Zonel 8 8| 8 8] 8] 8|
Actual (Chiller Plant)
1.11|MV.&LV. Cable tray and Cable -Team8
Plan BSG - Zone2 5 5 5 5
Actual (M&E Room)
1.12|MV.&LV. Cable tray and Cable -Team9
Plan BSG - Zone3 18] 18] 18| 18] 18] 18| 18] 18| 18|
Actual (Grand Station)
1.13|cCable Contai and Cable -Team1
Plan p— 5 10, 10 10f 10f 10| 10f 10 10| 10
Actual
1.14|Cable Termination MV -Team1
Plan ALL Area 5 5 5 5 5 5 5 5i 5 5| 5| 5 5 5 5
Actual
1.15|Cable Termination LV -Team1
Plan BSS, MWS, INF, TP, SCB 5 5 5| 10f 10} 15/ 20] 20} 20| 20
Actual
1.16|Cable Termination LV -Team2
Plan PAC, DMB 10) 10} 10, 10/ 10] 10} 10
Actual
1.17|Cable Termination LV -Team3
Plan BSG, CTK 10l 10 10 10 10 10} 10] 10] 15] 15[ 15[ 15
Actual
Sub-Total PDS Indoor
Sub Total -Plan 42| 52| 75| 93| 134| 146| 166| 148| 113| 103| 78| 83| 83| 40| 30| 15|/ 15 0 0 0 ()] ()] 0 0o 0 0 0 0 0 0 0 0 0 0
Sub Total - Actual 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




3.Manpower Schedule

2.1|Cable Trough-Team1 ( On GND)
Plan Depot Yard 100 10/ 10f 10[ 10| 10| 10| 10| 10| 10|
Actual
2.2|cable Trough-Team2 ( On Viaduct)
Plan Via Duct 5 5 7, 7] 7|
Actual
2.3|Cable Trough Cover Open-Team 1 ( On Viaduct)
Plan Via Duct 8 8| 8| 8 8 8
Actual
2.4|Cablr Tray under visduct / vertical tray
Pln| e Duct / Vertical Pire 5 5 5 5| 10] 10] 10[ 10
Actual
2.5|MV Cable Pulling-Team1
Plan Depot Yard 25| 25| 25| 25| 25| 25| 25 25] 25| 25| 25 25| 25| 25[ 25| 25| 25
Actual
2.6[MV Cable Pulling-Team2
. r:\an‘ Depot Yard 25| 25| 25| 25| 25| 25| 25| 25] 25| 25| 25| 25| 25| 25] 25| 25| 25
ctual
2.7[MV Cable Laying-Team1
Plan Depot Yard 10| 10 10 10 15 15 15 15 10| 10f 10| 10| 10| 10| 10| 10| 10j
Actual
2.8[MV Cable Splice-Terminate
Plan Depot Yard 5 5 5 5| 5 5 5 5 5 5 5 5| 5| 5 5 5 5
Actual
2. Cover and Support -Team1
Plan Depot Yard 7 7 7, 7, 10| 10| 10| 1of 10| 10| 10| 10/ 10f 10| 10| 10[ 10|
Actual
2.10|Cable Trough -Team 1
Plan Depot Yard 7 7, 7, 7] 7| 7 7 7 7 7 7 7 7] 7, 7| 7| 7
Actual
2.11{Support / Delivery Cable -Team1
Plan Depot Yard 7 7| 7| 7| 7| 7 7 7 7 7 7 7] 7| 7| 7| 7| 7
Actual
2.12|HMLE&SPL-Cable route
Plan Depot Yard 10| 10| 10| 10 10| 10 10 10, 10}
Actual
2.13[HML&SPL-LV Cable Pulling
ran Depot Yard 1010 10 10
Actual
2.14[Rail Bonding
Plan Depot Yard 5) 5 5 5 5
Actual
Sub-Total PDS Wayside
Sub Total -Plan 96| 96| 106| 121| 134| 127| 127| 127| 109| 109| 109| 109| 109| 109| 109| 109| 109 0 0 [)] ()] ()] ()] )] ] 1] [1] 0 0 0 ()] ()] ()] 0
Sub Total - Actuall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 doo
3.1
Plan Depot Buildi 5 5 5| 5 5 5 5 5 5 5 5 5| 5 5 5 5
Actual
3.2|Cable Pulling-Team1
Plan Depot Buildi 10| 10 10 10[ 10| 10] 10] 10f 10| 10] 10| 10| 10] 10| 10f 10| 10| 10| 10
Actual
3.3|cable Pulling-Team2.
A:a:\ €Tk, BSG 10 10 10/ 10f 10/ 10 10f 10f 10| 10f 10| 10| 10| 10| 10] 10| 10| 10| 10| 10| 10 10 10| 10
u
3.4{Cable
Plan Depot Building 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Actual
3.5|Cable
Plan €Tk, BSG 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Actual
Sub-Total SIG&COM Indoor
Sub Total -Plan [)] 5| 25| 29| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 28| 28| 28| 28| 18| 18| 18| 18| 18 4 4 0 0 o o [} 0
Sub Total - Actuall o o (] 0 0 0 0 0 0 o o o 0 (] 0 0 0 0 0 0 ()] (] ()] ()] (] 0 0 0 0 0 o (] o 0




3.Manpower Schedule

4.1[Signal & Cabir ion - Team1
Plan on viaduct i0[ 10 10[ 1ol 10l 1ol 1ol 1o
Actual
3.2[signal & ~Teamz
T on Viaduct 10l 1o 10| 1ol 1ol 1o] 1ol 1o
3.3[Signal & Cabinet- ion - Team3
__pen on viaduct 10 30[ 3o[ 1o to[ 1o[ 1ol 1o
3.4|Signal & caby ion - Teama
Plan Depot vard 5 5 5 5 5| 5| 5| 5| 5 5| 5| 5|
Actual
3.5[Signal & Cabinet-! ion - Teams
Plan Depot vard 5 5 5 5 5| 5| 5] 5 5 5| 5| 5]
Actual
4.6[Signal Pole & Cabu ion - Team1
) o Viaduct 5| 5| 5] 5 5| 5| 5| 5| 5 5| 5| 5| 5 5| 5| 5| 5|
3.7[Signal Pole & Cabi ~Teamz
T Depot Yard 5| 5| 5 5 5| 5| 5] 5 5 5| 5| 5] 5 5| 5| 5] 5]
3.8[Point Machine - Team1
Plan on viaduct 6| 6| 6| 6| 6| 6| 6| 6| 6| 6| 6| 6| 6|
Actual
4.9|Point Machine - Team2
Plan Depot vard 3 3| 4] 4 3 4| 4 4] 4| 4 4| 4] 4] 4| 4| 4 4] 4] 4|
Actual 1 1
4.10[Point Machine - Team3
Plan 4] 3 3 3 4] Z] 3 3| 2| 4] 3] 3 3| 2| 4] 3 3| 2| 4] 3] 3|

o Yare
o] epot Yard

4.11Track Circuit / Axle Counter / Balise - Team1

I on Viaduct 5| 5 5 5| 5| 5 5 5 5| 5| 5 5 5| 5| 5 5 5 5]

4.12|Track Circuit / Axle Counter / Balise - Team2.

Plan 5| 5 5 5| 5| 5] 5 5 5| 5| 5] 5 5| 5] 5] 5 5 5| 5| 5] 5 5 5| 5| 5] 5 5|
] Depot Yard

4.13|Track Circuit / Axle Counter / Balise - Team3

_Pen Depot Yard 5| 5 5 5| 5| 5] 5 5| 5| 5| 5 5 5] 5| 5] 5 5 5] 5| 5 5 5]

_pen Depot Yard 8 8| 8| 8 8 8| 8| 8 8 8 8| 8 8

) Depot vard / Viaduct 5 5| 5| 5| 5 5 5| 5| 5] 5 5 5| 5| 5] 5

4.16|Grounding

_Pen Depot Yard 10| 10 10 10| 10 10| 10 10| 10 10 10! 10 10| 10 10| 10 10|
4.17|Cable Route (tai) - Teami,
Plan on viaduct 4 4 a 3| 2| 4 a a 3| 4| Z) a 3|
Actuall

4.18|Cable Route (tai) - Team2

_penl Depot verd 4] 4 4 4| ) 4] 4| 4 4| 4 4 4 4|

Laying - Team1

__plen] on Viaduct 8 8| 8| 8 8 8| 8| 8| 8 8 8| 8| 8] 8 8| 8| 8] 8 8| 8| 8| 8| 8 8| 8| 8| 8] 8|

4.20|Main Cable Laying - Team2

I on Viaduct 8| 8| 8 8 8 8| 8| B 8 8 8| 8| 8 8 8| 8| 8] 8 8| 8| 8| B 8 8| 8| 8] 8 3|

4.21[Main Cable Laying - Team3

Plan o 8 8| 8| 8 8 8| 8| 8] 8 8 8| 8 8] 8 8] 8| 8 8 8| 8| 8| 8| 8 8| 8| 8| 8| 8|
] epot Yard

4.22|Main Cable Laying - Teama

) Depot Yard 8] 8 8 8| 8| 8| 8 8 8| 8| 8] 8 8| 8| 8| 8 3| 8| 8| 8| 8 | 8| 8| 8] 3|

4.23|Tail Cable - Team1

—Fen on visaues El 4] 4] 4] 3] a 4] 4] 4] 4] 4] 4] 4] 4] 3l 4] 4] 4] 3] a 4] 4] 4] 3] 4] 4] 4
3.24[Tail Cable - Teamz.
Plan oenot vard 3 4] 3] 3] 3 3] 4] 3] 3] 3 3 4] 3] 3 3] 4] 4 4 4 4] 4 4 4 4 4] 4 4
Actuall epot var
.55 Tan Cable - Team3
. on vinauet 3] 4] 4] 4] 4] 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5|
3.26Tall Cable - Teama
Plan Depot Yard 3 g 4] 3] 3 5 5 5 5 5 5 5 5 5 5 5 5 5] 5 5 5 s 5| 5 5 S 5|
Actuall
4.27|cabin
_Fn on viaduet o] 6| 6| 6 3 6| 6| 6 6 3 6| 6| 6 3 o] 6| o} 6 3 6| 6| o} 6 o] 6| | 6 3 o] ol
T T
i) on Viaduct 6| 6| 6| 3 3 6| 6| 3 3 3 6| 6| 3 3 6| 6| o} 3 3 6| 6| § 3 6| 6| ol 3 3 6| ol
4.29]signal inati
Plan 6| 6 3 6| 6| 6 6 3 6| 6| 6 3 6| 6| o} 6 3 6| 6| B 3 6| 6| 6| 3 3 6| of
] Depot Yard
4.30|othes

__Fien| Depot Yard 4| 4] 4] 2] 4| 4] 4] 4] 4| 4 4 4] 4| Z] 4| 4] 4] 4| ] 4] 4] 4| 2] 4 4] 4

2.31|Defect Work

Plan Depot Yard 10 1ol 1ol 1ol 3ol 1ol o[ 10

Actual

Sub-Total SIGECOM Wayside

39| 30| o5| 121| 149] 149| 155| 155| 136] 136] 136| 136| 136| 146 136] 123| 123| 109| 109| 99| 99| 86| 86| 86| 86| 86| 96| 96| 96| 96| 26| 26| 26| 26
1 1 [ o o [ [ [ [ [ [ [ o [ [ [ [ o o ) () o [ [ [ [ o [ o () [ o o

GRAND Total
Total -Plan 177| 192| 301| 364| 450| 455| a81| 463| 391| 381| 356 361 361| 328| 308| 280| 280| 137| 137| 127| 127| 104| 104 104[ 104| 104| 100| 100] 96| 96| 26| 26| 26| 26
I Total - Actuall 1 1 o [ ) ) ) ) o ) o o o ) o ) o ) ) o (] () () () () (] () () () (] () ()

o o
I | |




3.Manpower Schedule

Manpower Schedule : PDS, SIG, COM
600

T

g 500
[ i .

L ol T 1 Y_ll—_-i% 400

300

200

0 L

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

B Total-Plan m Total - Actual




3.Equipment Schedule

2019 2020
Item Description Nov'19 | Dec'19 Jan'20 | Feb'20 | Mar'20 | Apr'20 | May'20 Jun'20 Remark
W1 W2 W3 w4 W1 W2 W3 W4 W1 W2 W3 W4 Wi W2 W3 w4 Wi W2 W3 w4 Wi W2 W3 W4 Wi W2 W3 W4 Wi W2 W3 w4
PD doa
1.1|Hiab with Crane 5T
Pan| 0.2 0.2/ 0.2 0.2) 0.2 0.2) 0.2 0.2] 0.2 0.2 0.2/ 0.2] 0.2 0.2] 0.2} 0.2
Actual
1.2|Hiab with Crane 8T
Plan
Actual
1.3|Crane 25T
Plan
Actual
1.4[Crane 60T
Plan
Actual
1.5/Bomm Lift 24 m.
Plan 1 1 1 1 1 1 1 1] 1 1 1 1
Actual
1.6/Boom Lift 40 m.
Plan
Actual
2 PDS - Wayside
1.1|Hiab with Crane 5T
Plan 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 1 1 1 1]
Actual
1.2|Hiab with Crane 8T
Plan 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
Actual
1.3|Crane 25T
Plan
Actual
1.4/[Crane 60T
Plan 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 1 1 1 1]
Actual
1.5/Bomm Lift 24 m.
Plan 1 1 1 1 1 1 1 1] 1 1 1 1
Actual
1.6/Boom Lift 40 m. 1 1 1
Plan
Actual




4.Engineering and Design

* Preliminary Design
° Deta” DESIQn Electrification
» Interface

Rolling Stock

Depot Communication
Equipment SCADA
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Rolling Stock

Technical Train Data (3-car train) Technical Train Data (3-car train) Technical Train Data (2-car train)

Track gauge 1,435 mm. Track gauge 1,435 mm. Track gauge Guide Way
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4. Track work
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Third Rail
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Power Supply

-MEA-

Bulk Substation
115 or 69/24kV

Power Supply

Bulk Substation
115 or 69/24kV

System

Receiving
| Substation
] (RSS)

. J Traction Substation
E S S S ES S SSESfammmmmmam-- (TSS)
M AC SW|t(I|gear

Traction Transformer Rectifie DC Switchgear

i id el

Substation

Emergency
Generator

l
I
I
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-MEA- Power Supply

-MEA-

MEA In-Coming 1
115 kv

MEA In-Coming 1
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MEA In-Coming 2
115 kv

MEA In-Coming 2
115 kv

PR ——— -

HV AC Swm:hgear Power Transformer

-

MV AC SWItchgear Traction Transformer Rectifier
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Emergency
Generator




Earthing & Bonding

Traction power (TPS) Telecommunication (TEL) Rolling stock (RST)
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4. Interface Matrix

Railway Systems

Railway System: Internal
Interface Matrix

Railway Systems




5.Procurement

Point of Delivery and Transfer of Risk

The Buyer

Loading Destination
Port Port
The Seller _~ Shal s
First Carrier P ps i i
b ‘---

PORT OF DESTINATION

L |
PORT OF DESTINATION

PLACE OF DESTINATION

2 4 2% P 58 x ' \CE OF DESTINATION
7 '10nOOJUUﬂnSU§UFTl ||
) AT PLACE UNLOADEE A0y ] ) {CE OF DESTINATION
S (Bunow Bill of lading) [
) VERED AT PLAC ! DESTINATION
— —
DE DU ) l ! DESTINATION

ow
A JB
s JB
o Y
LD
oru JB
oae JB
‘ooe JB

| | |

1 I seuersosucarion [l suver'soBuGATION | € TRANSFER OF Risk

”\




6.Manufacturing and Factory test

nul"




7.Installation — Transportation and Loading
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7.Installation — Trackwork & Third Rail




7.Installation — Trackwork & Third Rail
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7.Installation — Power Supply




7.Installation — PSD , AFC
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7.Installation
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7.Installation — Rolling Stock




7.Testing and Commissioning

Overall system .
. . Trial Running Test Revenue Service
Commissioning A - -

Integration tests which shall cover all testing full inter-action between
two different systems including those provided as part M&E Railway
Systems

Integration Test
3

Interface Test Interface tests which shall cover all testing between the sub-system

2 o

Pre-Commissioning

Stand-alone (On Site) Stand alone test; which shall cover a!l testing at site which can be performed on
parts of the Works in each sub-system ;

Testing equipment internal function/operational tests

Installation tests is the testing following the installation of equipment

Installation Installation Test and sub-system onsite

Manufacturin Factory Acceptance Factory acceptance tests shall be comprehensive tests to verify
g Test that the manufactured equipment fulfils the Contract requirements

|» |»|




7.Testing and Commissioning

Trial Running

Overall system ettt e — 4+

Integration Test Scenario & Operations Testing System Integration Tests Service Test Peroid
Tadio Operat heerall SCADA ZT T T— Train 7 Siroctons
Trmin Fadio BA PAcnitoring & Integrated i Funning fu-'n?;ej Train) et Rumn required at start
[Conirol Testing EMIC Tests Mote 2 — AFC Interface
I::D}I'I'IﬂlTliC]I IS8 ATC. ATP, DCC, ATS, Prelim ATO ests required if available
I
Functhonal Tests Functional Tests Fl=ctrical Tests Electncal Tests BIG to SI1G [TIS)
Integration Test ICOM to SICADA lscADA to PSY Integrated psyw 1= 2C Loss BIG Comespondence
ICoM to SIG ISCADA to SIG Testing [hon Circuit Load Test FIG to SIG (Interocking)
ICOM to COM (BMSE) ISCADA to OCC . i FIG to OCC
COM to COM (DCC) (Static)

Interface Test

Stand-alone
(On Site) Testing

Installation Test

GO
FATITT

BTHNRADNTELPACCTWIMCS FATITT

SCADA P3Y AC PSY DC RISBS S
FATITT FATITT FATITT FATTT




7.Testing and Commissioning




7.Testing and Commissioning
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