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> Traffic Management and Control System

> Power Distribution System

» Communication Network System

> Buildings
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e Collection/Dispute

- Enquire/Dispute Recommendation
- Collection and follow up late payment

- Apply Full : Member App/Website (T1 Member) - Invoice (by TX/by Bill)
- Apply Line Member : Line OA (T2 Member) - Reminder before payment due
- Select Payment Method - Issue e-billing

- Pre-Approval install RFID (await mini KYC) |

- Violation and Enforcement

\_l

- Pass through M-Flow
- License plate is readable &
not obstructed or damage

- Pay according to select

Payment Method o) /\ 0

POLICE

feYem F Ll
. STATEm i (Ll

M-FLoW * * T-FL o

o Usage o Payment e Collection/Dispute
— -

- Pass through M-Flow - Check amount App/Website - Enquire/Dispute Recommendation
- License plate is readable & - Pay through non-member - Collection and follow up late
not obstructed or damage channels payment

- Violation and Enforcement
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8

\. v . J/ \ S \ J

Transaction Generation Billing 4 Payment/Dispute " Enforcement
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Generate Transaction Audit System by DOH
P
Generate Trip

LN

Dispute Data Support

LN

Enforcement Data Support Enforcement

plo
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. . - 4 Administration
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. 2 - ; Some . Trip Data Billing Collection . }
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. o = 3 . v Validation v Promotion v" Notification |
i . ﬁ ----- == > _[_: 3 v Refinement v’ Pricing v' Payment I External Interface
. —i»- . v Enrichment v Invoicing v Enforcement
. ] . v'Reconciliation v Penalty v" Dispute |
. ] - . nsuMsuUnAsov
. 3 ] . v Integration I :
s < T RN < J . v Correction
. . I Vehicle Data (DLT)
. Gantry/Lane Data Transfer Ops Backoffice . =§ Reports & Audits |
: : ————= | g
: . m-ryom I mreow | @ R Payment Gateway
1 M 82 P P P Registration & RFID |« » i . . . RFID | I
% Fitment Centers 413 ¥ = = Fitment Center -
) — | : 2 J system | I SMS By@\lotification
*e N Registration System l ) - =
. . — e Evw m—m J I \ /
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Trip (Entry/Exit) Verify ti'/ !
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Billing/Payment .
. _—_ ") hl,?.e;ist'r‘lation Web st/ Mbie App External Interface
| () — SES

==

Buneoa  sousms
(el Ll Registration B
Easy Pass Plus & M-Pass Plus!
2.3
t | DOH o erym Billing
Ll = )40
—— D ,
Transaction
Generation .

LT ﬁ —-——
..... — .- Real-Time —1—
Transaction > | I -

o
L

M82 PPP

Ll "
— ;
, = EHY
Transaction ot g Mpasy Easy Pass

Generation

Apportionment

. Settlement Agent
Reconcile Report
=
DOH Account
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MFlow Electronic Toll Collection To Bang Yai
918N MFlow lurlng/
. _ Ched% out (EX)
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M-Flow Infrastructure and System Overview

TAsvasivwugIuyDvs:uu M-Flow

) S:QUBDVYMY (Lane Level)

V&2 PPP

v Szaud1Msalu (TCB Level)

1) stau Back Office flugndunuy
(g (o)) AVZY))

‘IIlIIIIIIIIIIIlIlIIIIIIIIIIIIlIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

» stQu Single Platform & Audit
(SPF Level)

DOH

, sStaumsdoaismeudn
(External Interface)

‘-lllllllll..
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MINISTRY OF TRANSPORT

NSUNIOHAad0
DEPARTMENT OF HIGHWAYS

® MLFF & SLFF
® ALPR

AVI (RFID)
DVES Camera
Lane Controller

drsovdvoya
dodoyalugvguandunu (HQ)
gunstd NVR Server drnsuduAaumwaie VDO

Customer Service, Transaction Processing,

Dispute

4

Mobile & Website App

Registration, Billing, Payment, Violation
Enforcement, Dispute

TX Audit & Revenue Audit

NSUNISUNASoDv
NSUNISUUdLNIVUN
anidunisiou

..llllllllll‘
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auUNstUIvIUS:UUYALAUAISSSULTEUWIUNIDY

®ecaeae

AUTOMATIC LICENSE
PLATE RECOGNITION

gunsals:uusudhen:Jousnsaluda
rmrthigudayavutkuthen:lbausn

AUTOMATIC VEHICLE
CLASSIFICATION (AvC)

puUNsaiswUNUSIINNEIUWIKUDATULEG

RFID
ANTENNAS

guUNstULEDINA mhummuuauamn
RFID Tag Adadviugnuwiku:ASvRIU
govmv

RFID
CONTROLLER

2UNSnUASIDDUYIUWIKUE Saludarkini
AdUAUUa:SUTDyadINgUNnstd RFID
Antenna lwamsaauumuaumuwmu A
aadv RFID Tag A3vWIUBDYMY

LANE
CONTROLLER

2UNSUADUWILADSADUAULDVNIY

Dual Lens 75 FPS
160Km/hr.
IP65 -30 to 60c

4 Classes @98.0%
160Km/hr.
IP65 -30 to 60c

ISO/IEC 18000-63
EPC Class 1 Gen 2
@ 100%

IP65 -30 to 60c

RFID + ALPR @99.0%

IP54
+

MLPR @ 100%

NSUNIOHAad0
PARTMENT OF HIGHWAYS

/— CONTEXT CAMERA
CONTEXT CAMERA —, _ L

~LIDAR DETECTOR

ALPR REAR CAMERA ’\‘ ALPR FRONT CAMERA
Z

| Lidar Detector |

Lane Controller

MLFF

RFID Reader

ALPR Camera

1 NN )

[ ¥ N \LX i
CCTV flash

Antenna

Reader

ccrv

camera
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|
I . .
: DOH <« °Trlp (Entry + Exit)
i B @ .
| : P
A M-FI <+ SPF
! AUDIT A Billing & Payment ow
: £ C SPF  e—»| Audit
= £ Transaction & Financial
M82 P P P o = DOH D SPF  |e—| Fitment
e o Account Support
E‘ E @% SPF Management Services E Tag RFID
Transaction Generation W =
[ [21]
=,
g ] Fitment
w1
o Center

A A

Customer Account Management Invoice/statement generation,

Account Reconciliation printing & mailing

Clearing & Settlement

Payment receipt & processing

Trip (Entry + Exit)

Violation tracking Debt collection

Tag inventor management Violation creation, tracking

Customer service support processing & collection

Databases & archives

=» Payment Data

v =P Trip Data
--‘I‘-‘---“‘“----““"--“-‘I‘I----‘I‘I----“‘-“-““-d

Customer Service

Customer Service
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j umsgwumsu‘iaudas:uu M-Flow lag SPF

A vasgumsiBoudas:k3v s:uu M-Flow Single Platformiu s:uu M

Trip Image Transfer Service

Sanus:ava
Wunasumssudodoya sH310
Single Platform fiu s:uuvukdLUULDVUCA:
KUDEvW (Operator Back Office)

Trip Info Transfer Service

M-Flow Data Transfer
API Service 1.4

Saqus:avaA
unasgumsavdoyamsavn:dougunsai RFID A

Fitment Center WUgogudayadndnuav RFID Fitment System
Single Platform API Service 1.0
RFID Re
Change RFID Tag
Cancel RFID Tag

NS:NSJVAUUNAY NSUNIOHAad0

MINISTRY OF TRANSPOR DEPARTMENT OF HIGHWAYS

&) asgumsidoudas:uu M-Flow Tag SPF

B unaspiumsidoucios:uu s:h30 s:uu M-Flow fiu s:uu M-Flow Audit

Audit File Transfer Service

Saqus:avA
waludarhkuatumsav Joyasivmssasumon
asooduldtlus:uyaonv (Lane Transaction) ua:
JayaBuovdugunugndovus:nousismssariumon
JA2WAQUNE WaTBUS:NaUMSASIDEUADILIQNGDY
Ua:ASUADUYDVSIBMSSOHIUNID

Audit M-Flow Standard

Version 1.0.3 Audit Transaction Transfer Service

Data Transfer File Service

Get Discuss List Service

. Explain Discuss Service

E vhasguagunsad RFID

3aqus:ava
WumnasgugunsniasdosusuwikuSaluda (AVI)
tusUuuu RFID $1wdowasgiu ISO/IEC 18000-63

Thailand AVI RFID Standard
forETCS: TARS

AVISTANDARD (DRAFT)
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«  s:yundovlnsnrAuovosda (Traffic CCTV System)

*  s:uuasdYvYUlgUaMstd (Automatic Traffic Incident Detection System)

e stuuQsSIDYUAIUISOLAIUDOSINMIKUQ (Automated Speed Enforcement System)

«  s:uulnsAwnanau (Emergency Telephone System)

. sz:uulnsAwnN (IP Telephone System)

« s:yuthgdsuldagudondu (Variable Message Sign System)

«  s:uuthguuthgovNvosIsila:ADIUISD (Integrated Speed and Lane Use Sign
System)

«  s:yudngdodis (Radio Communication System)

. s:uua‘r’wsaaU§u1ruosmsuum\)haa\) (Traffic Detection System)

«  s:uuudavuwunmw (Graphic Wall Display System)

e e T T

—— i
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PR S VTR Exsypass /
i

- Mazarnlsnado)lisavsnan)

- Y-

Traffic CCTV System

Variable Message Sign System

Automatic Traffic Incident Detection System

Emergency Telephone System IP Telephone System
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Integrated Speed and Lane Use Sign System

ou
Vc')OUTH WEST (M5)
Srmmqr.n NEC_:2=+ .

Traffic Detection System

”T',"rszwc - O T~
: o+ ' ’:r“

Radio Communication System

Graphic Wall Display System

30
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MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS
. s SITTITITIT S
FRIRARRBAAESEAGE FREREss
™

AT

-

j
om0 g a
:_—=I Asset Database and Reporting =

QQ Maintenance Management
\
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2UNSQIVIUSIUUADUAUUAIUSHISDANISDSIDS
(Traffic Management and Control System : TMCS)

SulwoindlaasusvcuoomsiwwhdouniomAua:mswwiuAskadw

910w (Network Control Cabinet) a2nuuutirin Redundant
usS:=KI1V 2 AoNv

q
A

KWH.METER BY PEA
ETWORK CONTROL. CAEINET

MOTORWAY MAIN LINE

(BY PASS)

. L B B N N N N |}
o
&

NETWORK CONTROL CABINET
KWH.METER 8y PEA
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D.ASHUUUY
Krathum Baen

DRAW PIT

k- Q.UNULNE

q

CONCRETE DECK

LUOHUDVUUU

NMYENS:AUAIEIVIHIUSDUUDNNSVINWUHIUAS
Goouoyulfisu - vrUBNDY (M9)

The Bangkok Outer Ring Road
Bang Khun Thian - Bang Bua Thong Section
Intercity Motorway Project

,,,, Bang Bon

flabgikbasm : ‘ \-+ " _Awassunov
TASYAISNIVHAWIAUS:HIWLTDY 3 Chom Thong

NS:NSJVAUUNAY NSUNIOHAad0
MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

lwauousu 2®; ASOINWUHIUAS
o ... . "Bangkok "y

?Ol;uﬁurnsoﬂ"’s % NMOWIAVAEWS:SIY 3 — ODAUDY ~

Beginning of Project

:mumusauuannsmnwd‘luu-_‘Sucm
Rama 3 - Dao Khanong - Western Bangkok

Outer Ring Road Expressway

g 1uu1oqu1nuu

Samae U8 g

WwWauIvYuIng
a.AoNNS:UD Bang Khun Thian

Khok Krabue

*
“' gm0 Phnn Thai Norasing Toll Plaza

> | s
g A duumde 1 o

Maha Chai 1 Toll Plaza
@ 4; dUUHGE 2 s

Maha Chai 2 Toll Plaza

O'IUHUI'ISEI'"-\S 1

va | |\ B AXaumvs -~ 0 N ey
Chai Mongkhon
ﬁ'ﬁi"‘(’l‘(‘}":” QWumeusaon
.t duaynsanns 2 n Phan Thai Norasing
'} s . %?Pu ‘Samut Sakhon 2 Toll Plaza
s 3 -
s ©® @ o.1Uovaunsains
[ arudiunwo Mueang Samut Sakhon
Ban Phaeo Toll Plaza
QLUTDHAUWSA
B Ya Phraek
Q.UASHIN - i v.daunsdanns
Bang Krachao 2adugalasvms Samut Sakhon
End of Project
o F KM.36+645
a.uuud
Ran Rn
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Thung Khru
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STEEL SUPPORT

Froject Location
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_ - ¢ -\"‘
- Gl s
Y 4 m
S 17
— e e S
MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

TO CCB M7
(LAD KRABANG)

Recommended M82 Communication
Network Backbone

SAMUT SAKHON 2
(M82 DR SITE)

BACKBONE BACKBONE BACKBONE BACKBONE BACKBONE
NETWORK NETWORK NETWORK NETWORK NETWORK
RING 5 RING 4 RING 3 RING 2 RING 1

E-."El SAMUT SAKHON 1 MAHACHAI 2 MAHACHAI 1 PHANTHAI BANG KHUN
NORASING THIAN
(M82 DC SITE)

s % |+ @adv Backbone Router Swudu 1 ¢ q (2 ¥a) Ao1Ms CCB ua: TCB

Ly Backbone Router (MPLS) "

- . cmcm Core Switch 9udu 14 (2 ya) N DC Site ua: DR Site

i Core Switch .« Aadvaigdcunyiru FOC 1Boucios:k31v Core Router ucia: TCB S1udu 2 1 dunio

(A WLSOPDEVUDY 10 Gbps)

@&P  Access Switch « QuUNstukanua: mswaumauJuuuu Redundancy (WD Single Point of Failure)

10 Gbps Link Sl A CCB vov M82 oucioovostiuunaneotiog 2x] Gbps 18oucialUgv CCB M7
) ’ (arans:=uv)
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LUaHUDVUuY

- h . s avatsy . .\’2,' 3
ong:Khaam B ) 2 % ZIUODDUNDY - :
TASONISNWHAJVWIAUS:HI LT s Chom Thong o g

NENS:AUAIEIVIHIUSDUUDNNSVINWUKIUAS el .
u:oquuuﬂuu uwUdNDY (M9)
Bangkok om r Ring Road
Bang Khun Thian - Bang Bua Thong Section
Intercity Motofwiy Project

LuUauuuou - g :
Bang Bon ot AR

am?ua‘urnsoms MOWIAUAEWS:SIU 3 — QAU —

égginning of Project o 4 JuliHDUSaUURANSVINWAIUA:SUaN

Rama 3 - Dao Khanong - Western Bangkok
Outer Ring Road Expressway

.........

wanvns

&Y chuuoyuiisu Thung Khru

o.An S:riUllUU semest “J Bang Khun Thian Toll Plaza .
KathuriBacn e W Bang e ¥V uuovuavach
- Samae Dam

Juuw - wavwyuLng .
DALY g, a.AonNS:0D 4 Bang Khun Thia T
........... AL 4 .
aund duwuMeusaol
Na Di ‘. Phan Thai Norasing Toll Plaza

° A muumua 0
Maha Chai 1 Toll thn

@ @ <& GWUHGE 2
Maha Chm 2 Toll Plaza
auaynsans, 1
. /Samut sakhon 1 Toll Plaza

?@n.ﬁuuona

Chai Mongkhon

2 alanuiu PR =07
a.wumeusdvH
muaunsenns 2t aaen Phan Thai Norasing

%E-éauisamut Sakhon' 2 Toll Plaza
0. luaoaunsenns

Mueang Samut Sakhon

b dudhunwo
Ban Phaeo Toll Plaza

QLUIWHANUWSA
Bi Ya Phraek
Q.UNS:N =2 v.aynsanas : . o
BaciRiaching 2a3ugalasvms Samut Sakhon : naviasoms

End of Project Project Location

a.unuua
Ban Bo _
2123Ing

P
Gulf of Thailand g
i, = \gl\
: Up ’ Down

Graphic Scale
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TCB cauwumgusavn
- O&M s:uudalAUAMISSSULTYUWNIUNIY/GANTRY
- KUDYASOPNMSNILANNEY

TCB chuumsy 1
- O&M s:uudaltiuAsssuldaurWIuNIY/GANTRY
- KDVASIDIDUNISOALAUAISSSULTEIINIUNID

TCB chuumse 2
- O&M s:uudatiuAIsssuLdguWIuUNIY/GANTRY
- M-FLOW/#xovauns M-FLOW

TCB adwaynsanns 1
- O&M s:uudalAUAMSSSULTYUNIUNIY/GANTRY
- aodchsoogog

TCB ahwuaynsanns 2
- O&M s:uudatfiumsssullsuriunmv/GANTRY
- KUDYASOIPMSNIUANNEY
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n2VYMAUMS
A1S2dMVKadvY
(HIGHWAY POLICE
STATION)

ua:a inVIUUSKIS
Tasvmisua:mniuqQua
UDVSY
(DOH'S
SUPERINTENDENT
OFFICE)

VIULD1IAIS

AugnduAunaiv (CCB)

7Y, ‘ .

itf | ATUNBINUIER)
m) :ACCESS : NN 1500 A5y,
/ / / /< _ ’ — Lz e, \:‘nf\.“':.‘\ i\,,\_‘%},\# ,,.»-/\<b_iv -

HOUSIDUDIAISUSLIAUMVUENIVS:QUUIVYULRYU

21MsAuUdgaNduvIu
ua:uisvsnun
(OPERATION AND
MAINTENANCE
CENTER)

21MSURUAVIUGEDUUISD
(OPERATION AND
MAINTENANCE UNIT)
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fi’w@ mmsquémuqunmﬁ(CCB) AT A1UNIIUUIHISIATINIG
waziuguavesig (DOH’S SUPERINTENDENT OFFICE)

. - Uizmwmmsﬂaun'%ma%um?m

- @uém‘ugmmws (Traffic operation center)

- | - YipssyuunTIaduasa (Speed Enforcement control room)
AugAniunuszuudnnuasssuieuiunia (Toll operation center)

- UsELnna1A13AaUNSALESMaN

v [ < 1 = 1 .
IR IIVEBUNNTIALAUANTITULUIUNIUNG (Toll audit room) ) ﬁaﬂﬁjmiﬁm%ms‘ﬁfﬁwhﬂ%’u

ANUUTMNTIANIININGAY (Asset Management)

_ v o 4 - YR4gIINITNNNYMUEY

- MLPR, NOC Room - onAseuszuUluazATaINa(01A19) v en A

- 7i99 SERVER 32UU TMCS,TCS /03 UPS - Audusnistoyagnn - ?ﬂ\‘iggumﬂﬁmajLﬁnumwzuagy

- viesUszyulng)/MesUseyugey - NOIRATIANTT , NOIATUALAI(ULE
- @MUMUUINRIT

- drdneuuimslasamsuaziiuguavassy

211U URANTgaNUN5e
(O&M UNIT)

31AsAUgANTUIILLAE

Un3e3nen
(O&M CENTER)

- USZLANDIAITABUNIALESULAEN

- dinauuims - UsznnenmnsaaunsaLEIaLAan

- Tsetou - dlinauudms - Audgautgouy
- pgegUnIalsTnEANURenfEkaraUNTalUN IS - AUEYIUUIFIOIANT - ipeUsan

- fuflitutan - guddonthgeszuulihuasiaieana

- gunsaldmsuinesnwuaziunaensaussnn
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NSUNIOHAad0

DEPARTMENT OF HIGHWAYS

ABININUNITAISIINIINA
(HIGHWAY POLICE STATION)

v

UIURNT

o

N %,8)

o

TOLL CONTROL
BUILDING

- U3ZIND1A15ADUNS AL UWAN
o3 SERVER,UPS,BATTERY LaszUuT99 GANTRY
woufugunsainasguaszuy GANTRY

STAFF Rm.

du
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Unwoisaunmsoonuuus:uulasvasiv usuuwunlagsousinis CCB
nroasivluuai
laonsUuuulAsvasIvUUU Structure on Piles =
LdovonoiMsnoasivtuuoun = hg]_}'g
L 3 ‘:"";: »E:EMJ’[— N :
I:'*“ L ,

s:uUWuUlBuuuWwudnsSasy IwoaamsigAgu e
5oAS1Y MIKaiwisanodsivlavigua:zsoalsd
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sUuuulasvasvgusinaims CCB iraasivtuuati

ol

« TAsvasivgiusiINuLuULENIUaDN [

PLAN FOOTING "FA1"
scaE w20

|~ PILECUT OFF

NS:NSJVAUUNAY NSUNIOHAad0
MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

0.40

8-0820mm.
2 0E12mm.80.20(STR.)
-4 +2-0812mm.©0.20(TIRE)

COLUMN CP1
SCALE 1:20

6-0816mm. [

PILECUT OFF LEVEL

/
« Tasvasrowudisosuorouumu iﬁ“}
ADUNSQaKaDluN

3-0D812mm.(ARROUND)

PILE J0.35x0.35 M,
SAFELOAD 40 TONS/PILE
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Operation & Maintenance Requirements:

‘ General Requirements

‘ Operation & Maintenance Plans
‘ Maintenance Requirements

‘ Operation Requirements

‘ Asset Management Systems
‘ Corridor Management

‘ Environmental Management

‘ Service Level Agreement

‘ Handback

‘ Key Performance Indicator (KPI)
‘ O&M Limit Drawings

- O @ — - i i - = — [ 5 = — - — = - — P = 41
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This Section discusses about the:

NS=NSJYAUUNAY ASUNIYHAaW

* operation and maintenance requirements for the M82 R SRR

assets;
+ day-to-day operations from COD until the end of the

contract period;
+ safety of the public and employees. K Discuss about the \

responsibilities of the:
- : ; « DOH, &
- Submit e'\r?nual O&M quality plan Quality management - Private Party
- Ig(C))Dcertlfled within 18 months from _ Operate & maintain within the

O&M limit

- Private Party shall not be
responsible for the utility of:
» street lighting,
* highway police station; and
* DOH's superintendent office.

- Conduct regular training

Provide the DOH access to all necessary DOH Audit
information.

Voo - Support DOH for other tolling
- Conduct monthly meetings projects

- Submit reports

- Provide training to DOH

- DOH & Private Party may request
variation of works

Other requirements
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DOH Section Works
Constructed by the DOH and handed over to the
Private Party such as:
* Bridge,
« Pavement,
* Bridge drainage,
* Delineation,
* Median barrier and parapet,
+ Street light and signages, etc.

Lumpsum
measurement

- Replacement of bridge
finger type expansion joint
and bearing

All maintenance works
not mentioned in re-
measurement works.

NSUNIOHAad0
MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

NS:NSJYAUUAL

DOH Section Works Handover to Private Party

Phase |
Construction Phase

CoD Phase Il
0&M Phase

“Warranty Period
Construction period for each for each contract
contract by DOH by DOH

PP shall repair for all damages, except for the latent
defects found within the Latent Defect Liability Peried

- Negotiation (Bridge NBI
rating 0-6)

/ PPP Section Works \

Constructed & installed by the Private Party such as:
* Toll collection system,

+ Traffic management system,

* Network communication system,

*  Buildings,

+ Landscaping, etc.

== y

Joint Inspection by DOH & PF;
DOH shall repair if defects found

following the handing over 1o PP

Handover to PP

Latent Defect Liability
Period by DOH.
which ends 2 years from COD
(latent defects only)
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O&M Plan submission flow chart

O&M Plan:
Private Party submits O&M o

Safety Plan plan annually -i
Equipment Plan ‘ :
1

I

M-Flow Transaction Data Collection and Operations Plan :
1

Traffic Management and Control Plan :
No |

Customer Service Plan DOH approve? -==l

Emergency Management and Operations Plan

Facilities Operations Plan
‘ Yes

Maintenance Plan

Private Party carries out O&M
works based on the approved
O&M Plan

44

lnansavutiduwsudayaliovduls:nouuiunissulluaduAaRUIAMALLABU (Market Sounding) tidu a1vdmsuAlurSalasunlaviwuiaulatunioray



NS:NSJVAUUNAY NSUNIOHAad0
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[ Prepare maintenance plan ]

Maintenance vlv
FIOW Chart [ Conduct regular inspection ] < S @@
o

CORRECTIVE PREVENTIVE
MAINTENANCE MAINTENAMNCE

N°* Use assetas |
normal

Maintenance
needed?

e

* Record data in MOMS Conduct mant Yeel
onduct maintenance es
maintenance report

45
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Maintenance Activities

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance and Slope Repair

Landscape & Roadside Maintenance

Roadway Safety Features And Systems Maintenance
Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Signs And Sign Systems Maintenance

Roadway Lighting and Power Distribution System Maintenance
Toll Collection System Maintenance

Traffic Management And Control System Maintenance
Network Communication Maintenance

Building And Related Facility Maintenance

h
3 L
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MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

Maintenance Requirements

* DOH Section Works warranty period (DOH will repair damages)
<+ 1 year (pavement markings, painting works)
% 3 years (electrical lighting & traffic light except bulbs)
% 2 years (all items not mentioned in Year 1 & 3 warranty)
* Re-measurement works:
% Unit Price

> Improvement (new installation of rumble strip, traffic sign &
pavement markings)

> Maintenance & Rehabilitation (replacement of bridge finger
type expansion joint and bearing)

< Negotiation (Bridge NBI rating 0-6)
* Lumpsum works:

All maintenance works not mentioned in re-measurement works.

Key Performance Indicator

* Quarterly maintenance work report (submit on time)
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Maintenance Activities

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance and Slope Repair

Landscape & Roadside Maintenance

Roadway Safety Features And Systems Maintenance
Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Signs And Sign Systems Maintenance

Roadway Lighting and Power Distribution System Maintenance
Toll Collection System Maintenance

Traffic Management And Control System Maintenance
Network Communication Maintenance

Building And Related Facility Maintenance

h
3 L

Maintenance Requirements

* Preventive maintenance
» Corrective maintenance

* Replace concrete pavement joint for access road once every
5 years

* IRl and IFl shall be measured twice a year
Responsibilities

DOH Section Works

Warranty Period After Warranty Period
[ Lump Sum AP ]
- Mainline IRl & IFI - Mainline IRl & IFI
- Mainline - Mainline
maintenance maintenance

PPP Section Works

[ Lump Sum AP ]

Access road maintenance
Key Performance Indicator

* Ride quality (maintain condition of IRl & IFl)
+ Pavement damages (not present)

Debris and litter (not present)
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Maintenance Activities

Maintenance Requirements

General Information

* Preventive maintenance
Roadway Maintenance e Corrective maintenance
* Apply new pavement marking within 1 year after COD for the

Pavement Delineation Maintenance :
entire roadway surface

Drainage Maintenance and Slope Repair Responsibilities

Landscape & Roadside Maintenance DOH Section Works

Warranty Period After Warranty Period
Roadway Safety Features And Systems Maintenance m [ Lump Sum AP ]
Bridge & Structure Maintenance - Mainline delineation - Mainline delineation
Third Party Damages Repair & Maintenance PPP Section Works
Signs And Sign Systems Maintenance [ Lump Sum AP ]

Roadway Lighting and Power Distribution System Maintenance ficess Toad delifeation

Key Performance Indicator

Toll Collection System Maintenance ; L 5
+ Pavement markings (maintain retroreflectivity level)

Traffic Management And Control System Maintenance « Marker and delineator (clean and visible)

Network Communication Maintenance

Building And Related Facility Maintenance

48
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Maintenance Activities

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance and Slope Repair

Landscape & Roadside Maintenance

Roadway Safety Features And Systems Maintenance
Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Signs And Sign Systems Maintenance

Roadway Lighting and Power Distribution System Maintenance
Toll Collection System Maintenance

Traffic Management And Control System Maintenance
Network Communication Maintenance

Building And Related Facility Maintenance
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Maintenance Requirements

¢ Preventive maintenance

e Corrective maintenance

Responsibilities

DOH Section Works

Warranty Period After Warranty Period

[ Lump Sum AP |

- Bridge drainage
- Noise barrier

- Bridge drainage
- Noise barrier
PPP Section Works

[ Lump Sum AP ]

- Building drainage
- Building fence
- Landscape

Key Performance Indicator

Drainage Maintenance and Slope Repair

* Bridge drainage (clean and no obstruction)
Landscape & Roadside Maintenance

* Noise Barrier (good condition)
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Maintenance Activities

Maintenance Requirements

General Information

¢ Preventive maintenance

Roadway Maintenance e Corrective maintenance

Pavement Delineation Maintenance Responsibilities

Drainage Maintenance and Slope Repair DOH Section Works

Warranty Period After Warranty Period
Landscape & Roadside Maintenance [ Lump Sum AP ]
Roadway Safety Features And Systems Maintenance - Barrier walls - Barrier walls

- Impact attenuators - Impact attenuators

Bridge & Structure Maintenance
Key Performance Indicator

Third Party Damages Repair & Maintenance
+ Safety concrete barrier (good condition)
Signs And Sign Systems Maintenance + Impact attenuator (good condition)

Roadway Lighting and Power Distribution System Maintenance

Toll Collection System Maintenance

Traffic Management And Control System Maintenance
Network Communication Maintenance

Building And Related Facility Maintenance
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Maintenance Activities

Maintenance Requirements

General Information

* Preventive maintenance (Lump sum AP)
Roadway Maintenance * Corrective maintenance (Re-measurement)
Pavement Delineation Maintenance L auioy g party iinne & D clon

* Repaint the entire bridge concrete parapet and median barrier

Drainage Maintenance and Slope Repair once every 5 years

» Overseas bridge training once every 5 years

Landscape & Roadside Maintenance o
Responsibilities

Roadway Safety Features And Systems Maintenance BOH Saction Woiks

Bridge & Structure Maintenance Warranty Period After Warranty Period
[ Re-measurement ]
Third Party Damages Repair & Maintenance
NBI Code: 0—6 Maintenance NBI Code: 0—6 Maintenance
Signs And Sign Systems Maintenance [ Lump Sum AP ] [ Lump Sum AP ]
Roadway Lighting and Power Distribution System Maintenance NBI Code: 7-9 Maintenance NBI Code: 7-9 Maintenance

Toll Collection System Maintenance Key Performance Indicator

* Bridge structure (preventive maintenance)

Traffic Management And Control System Maintenance . Biidae Sxpansion ioint stip so4l type) (gaod condiion)

Network Communication Maintenance * Graffiti (not present)

Building And Related Facility Maintenance

h
3 L
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Maintenance Activities

Maintenance Requirements

General Information
* Emergency maintenance

Roadway Maintenance -
Responsibilities
Pavement Delineation Maintenance
DOH Section Works
Drainage Maintenance and Slope Repair Warranty Period After Warranty Period
[ Lump Sum AP ] [ Lump Sum AP ]
Landscape & Roadside Maintenance
Repair of damage done by Repair of damage done by
Roadway Safety Features And Systems Maintenance third parties third parties
. . PPP Section Work
Bridge & Structure Maintenance stctatot b dads
. : : [ Lump Sum AP ]
Third Party Damages Repair & Maintenance

} Repair of damage done by
Signs And Sign Systems Maintenance third parties

Roadway Lighting and Power Distribution System Maintenance Key Performance Indicator

None

Toll Collection System Maintenance

Traffic Management And Control System Maintenance

Network Communication Maintenance

Building And Related Facility Maintenance
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Maintenance Activities

General Information

Roadway Maintenance

Pavement Delineation Maintenance

Drainage Maintenance and Slope Repair

Landscape & Roadside Maintenance

Roadway Safety Features And Systems Maintenance
Bridge & Structure Maintenance

Third Party Damages Repair & Maintenance

Signs And Sign Systems Maintenance

Roadway Lighting and Power Distribution System Maintenance
Toll Collection System Maintenance

Traffic Management And Control System Maintenance
Network Communication Maintenance

Building And Related Facility Maintenance

Maintenance Requirements

Preventive maintenance
Corrective maintenance

Re-paint all components including its gantry, steel frames and posts
once every 5 years.

Responsibilities
DOH Section Works
Warranty Period After Warranty Period
ey
- Sign maintenance - Sign maintenance

Key Performance Indicator

Traffic sign panel (good condition)
Traffic sign structure (good condition)

Traffic sign retroreflecivity (maintain retroreflecivity)
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Maintenance Activities

Maintenance Requirements

General Information
¢ Preventive maintenance

Roadway Maintenance * Corrective maintenance
Pavement Delineation Maintenance * Replace fully the power distribution line at least once within the
O&M period
Drainage Maintenance and Slope Repair Responsibilities
. . DOH Section Works
LEnEBEEpEs B Rerekiels MEfiEmEne: Warranty Period After Warranty Period
Roadway Safety Features And Systems Maintenance [ Lump Sum AP ]
Bridge & Structure Maintenance . Podaway lghtng - Bosaway lonsag
9 - Sign lighting - Sign lighting

. . . - Power distribution - Power distribution

Third Party Damages Repair & Maintenance BB S Wik

Signs And Sign Systems Maintenance [ Lump Sum AP ]

Roadway Lighting and Power Distribution System Maintenance - Access road lighting &

power distribution

Toll Collection System Maintenance
Key Performance Indicator

Traffic Management And Control System Maintenance

* Road lighting and illuminance (good condition, maintain

Network Communication Maintenance illuminance)

» Systems unavailability (available at all time)

Building And Related Facility Maintenance
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Maintenance Activities

Maintenance Requirements

General Information

¢ Preventive maintenance

Roadway Maintenance e Corrective maintenance

Pavement Delineation Maintenance * Software maintenance

Responsibilities

Drainage Maintenance and Slope Repair
PPP Section Works

Landscape & Roadside Maintenance [ Lump Sum AP ]

Roadway Safety Features And Systems Maintenance e

- Traffic management and control system maintenance
- Network communication maintenance

Third Party Damages Repair & Maintenance Key Performance Indicator

Bridge & Structure Maintenance

. . . tion System Maint &
Signs And Sign Systems Maintenance Toll ol cllon veen Malmondoe.

Network Communication Maintenance

Roadway Lighting and Power Distribution System Maintenance + Systems unavailability (available at all time)

Traffic Management And Control System Maintenance

» Systems unavailability (available at all time)

Building And Related Facility Maintenance
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Maintenance Activities

Maintenance Requirements

General Information

* Preventive maintenance

Roadway Maintenance e Corrective maintenance

Pavement Delineation Maintenance + Building painting once every 8-10 years (at least 3 times)
* Replacement of sanitary wares once every 14 years (at least 2
Drainage Maintenance and Slope Repair times)
Responsibilities

Landscape & Roadside Maintenance
PPP Section Works

Roadway Safety Features And Systems Maintenance [ Lump Sum AP ]

Bridge & Structure Maintenance - Building and related facility maintenance

Third Party Damages Repair & Maintenance Key Performance Indicator
Signs And Sign Systems Maintenance » Systems unavailability (UPS & generator) (available at
all time)

Roadway Lighting and Power Distribution System Maintenance

Toll Collection System Maintenance

Traffic Management And Control System Maintenance
Network Communication Maintenance

Building And Related Facility Maintenance
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NS:NSJVAUUNAY NSUNIOHAad0
MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

Operation
FIOW Chart [ Prepare operation plans J
]’ -;@‘a
[ Conduct operation activities J é m o\o
I @

i 'd' Work with affected operators (adjoining <>

o =N motorway operator, local road operators, etc.) gy | |

{ Prepare and submit operation reports J
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L I . Operation Activities

Traffic Management and Control

Operation Requirements

* M-Flow transaction data collection
* M-Flow Audit

Work Zone Traffic Management « M-Flow Violation

* Accuracy of toll charges

Management of Planned Events and Unplanned Events - Distribution of RFID transponders

Road Freight Management

Call Center Services Key Performance Indicator

Data Collection, Analysis and reporting + M-Flow operation

< counting, reading and classification accuracy

IT Disaster Recovery Management . : o
% transaction generation time

)  Systems unavailability (available at all time
Customer Service Center y y ( )

Public Relation
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w =

L I . Operation Activities

M-Flow Operation and Management Operation Requirements

Work Zone Traffic Management

* Observation and detection (CCTV or other devices)
« Data processing and response formulation

» Information dissemination and sharing (to other
agencies and motorists) (VMS)

Management of Planned Events and Unplanned Events - Traffic operation and control (VMS, ISLUS)
Road Freight Management

Call Center Services Key Performance Indicator

Data Collection, Analysis and reporting « Unavailability of traffic lane (available at all time)

» Systems unavailability (available at all time)

IT Disaster Recovery Management * Incident management (respond within the time limit)

* Accident & fatality rate (better than the previous

Customer Service Center years)

Public Relation

Laﬂmsau“udtﬂunﬂ&mﬂaqatﬁauc‘luUs:ﬂaU\ﬂLlﬂ’]SS‘UW\Jﬂ:ﬂLJﬁOLﬁumﬂmﬂlaﬂﬁu (Market Sounding) tndu anvidnsuAlukgaldsunlavwulaulaluniuxay



wodk
-1 Operation Activities

M-Flow Operation and Management

Traffic Management and Control

Management of Planned Events and Unplanned Events
Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relation

NS:NSJYAUUAL NSUNIOHAad0

MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

Operation Requirements

* Provide information to motorists to ensure safe and
orderly journey.

* Provide safe working area for workers.

Key Performance Indicator

* None
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Sk
{ & Operation Activities

M-Flow Operation and Management
Traffic Management and Control
Work Zone Traffic Management

Road Freight Management

Call Center Services
Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

Public Relation

NS:NSJYAUUAL NSUNIOHAad0

MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

Operation Requirements

+ Effectively manage Planned and Unplanned Events
* Provide up to date incident advice to motorists
» Assist and manage emergency and incident response

+ Develop a traffic management plan and put it into
place.

Key Performance Indicator

* None
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L I . Operation Activities

M-Flow Operation and Management Operation Requirements

Traffic Management and Control * Allow oversize vehicles to use the M82 in accordance
with any approvals by the DOH.

Work Zone Traffic Management + Facilitate the safe, efficient and convenient passage of
these oversize vehicles.

Management of Planned Events and Unplanned Events

Call Center Services

Key Performance Indicator

Data Collection, Analysis and reporting i Noo

IT Disaster Recovery Management

Customer Service Center

Public Relation
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L I . Operation Activities

M-Flow Operation and Management Operation Requirements
Traffic Management and Control Customer service center shall be open 24/7 to respond
to:
Work Zone Traffic Management * customer’s questions,
» complaints, or
Management of Planned Events and Unplanned Events + any other matters.
Road Freight Management

(_Jcaticensersenvess D T Key Performance indicator

Data Collection, Analysis and reporting  Systems unavailability (available at all time)

* Call center waiting (answer within 10 seconds)

IT Disaster Recovery Management

Customer Service Center

Public Relation
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wodk
-1 Operation Activities

M-Flow Operation and Management
Traffic Management and Control
Work Zone Traffic Management
Management of Planned Events and Unplanned Events
Road Freight Management
Call Center Services
| Dete Collection, Anslysieand reporting
IT Disaster Recovery Management
Customer Service Center

Public Relation

NS:NSJYAUUAL NSUNIOHAad0

MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

Operation Requirements

Collect and analyze operational data

Data must be kept for at least 2 years (except for
CCTV data to be kept for at least 1 year)

Key Performance Indicator

None
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L I . Operation Activities

M-Flow Operation and Management Operation Requirements
Traffic Management and Control Disaster recovery shall be able to:
* recover the M82 electronic information and
Work Zone Traffic Management « bring data and applications back online immediately

Management of Planned Events and Unplanned Events

Road Freight Management

Call Center Services Key Performance Indicator

Data Collection, Analysis and reporting » Disaster recovery site (recover & restore data
immediately)

Customer Service Center

Public Relation
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L I . Operation Activities

M-Flow Operation and Management Operation Requirements

Traffic Management and Control * Account Management and Maintenance Services
* Mailroom Operations
Work Zone Traffic Management « Customer Communications

+ Transponder Management

Management of Planned Events and Unplanned Events e
+ Violation Management

Road Freight Management

Call Center Services Key Performance Indicator

Data Collection, Analysis and reporting » Customer satisfaction level (DOH conducts survey)

» Systems unavailability (available at all time)

IT Disaster Recovery Management

Public Relation
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wodk
-1 Operation Activities

M-Flow Operation and Management

Traffic Management and Control

Work Zone Traffic Management

Management of Planned Events and Unplanned Events
Road Freight Management

Call Center Services

Data Collection, Analysis and reporting

IT Disaster Recovery Management

Customer Service Center

NS:NSJYAUUAL NSUNIOHAad0

MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

Operation Requirements

* Design communications campaigns.
* Write news releases and other content for news.
* Prepare for press conferences and media interviews.

Write website and social media content.

Key Performance Indicator

* None
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AMS

Private Party reports quarterly to DOH

Reporting

Private
Party

NS:NSJYAUUAL

NSUNIOHAad0

MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

Asset Management System (AMS)N

k.

Record:

< current,
historical and

< projected future condition

of each asset

Link any

< inventory,
% defect database, and
< testing and inspection plan /

o
*

*

*

-

~

System Components

<+ Asset Database and Reporting;
< Decision Support and Analysis;
< Maintenance Management; and

.0

» Structures Management;

*

)
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ﬂccess and Interface

by third party to gain access in
M82 to:

* construct,

* operate or

* maintain facilities.

Third party:

« PEA
« PWA
DOH contractor

\: Others

Internet provider (True, AIS, etc.)

~

/

Third Party

NS:NSJVAUUNAY
MINISTRY OF TRANSPORT

NSUNIOHAad0
DEPARTMENT OF HIGHWAYS

N\
Comply agreement
between DOH and N\
3rd party \

et G G G G G G G G G G a G G G G G G &GP & @&

Manage, coordinate and monitor

third party activities in M82 Private Party
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Private Party shall:

« comply with all Government Acts and regulations;

» follow measures in the EIA report to:
% prevent,
< correct and

< reduce

environmental impacts.

NS:NSJVAUUNAY
MINISTRY OF TRANSPORT

NSUNIOHAad0
DEPARTMENT OF HIGHWAYS
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Unavailability

: T M
of Traffic Unavailability O&
o of System
Lane o
* Lane(s) Closure + System Downtime » Key Performance Indicator (KPI)
« AP Deduction Penalty * Demerit Point Penalty * Demerit Point Penalty

o =

M
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Upstream Flow

Downstream Flow | _Bottleneck JA

AP Deduction of Lane Closure shall be applied when;
*  Unpermitted Lane Closure
* Unplanned Maintenance

Calculation of AP Deduction based on

. Traffic volume at the time of lane closure
. Duration of lane closure
. Number of traffic lane(s) closed

Example: AP Deduction for One Lane Closure on a Three-Lane
Carriageway

Traffic Volume
per Direction

Duration of Lane Closure

1-15 minutes

16-30 minutes

31-45 minutes

46-60 minutes

(pcu/h)
2,000 or less None None None None
2,500 1,000 3,700 8,200 14,500
3,000 6,300 25,100 56,300 100,000
3,500 13,200 52,600 118,200 210,100
4,000 and more 32,800 131,100 294,800 524,000
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Equipment o -

Operation Availability i (1) M-Flow Gantry System |

4 | (2) Traffic Management and Control System i

o 00% | EF_(E,)_ Power supply to all the systems at Toll Gantry, Toll qi
Availability - w i g:gt;c:vf;llgglr?:r.afs:tral Control Building, including UPS i
Target up upP oo oo TSRVt o

| (4) Communication Network System |

| (5) Disaster Recovery Site j

DOWN DOWN , Operating | (6) Maintenance Online Managements System |

One Month Period Time | (7) Toll Gantry Computer System (TGCS) |

| (8) Headquarter Operational Back Office System (HBOFS) |

| () Project website |

Availability of — Total Time of Total Operating Time — " (10) Call center telephone equipment ]
System (%) _— Unavailability (Downtime) J Schedule.d Downtime for :L_(ﬁi'c'ai_ééE{e_r_ﬁr'iJ;t;_Z\LEc?&;EiZ'ér;BEE_EQEHa'n};'e_ZP_/KE&TJ:
Maintenance T

SYSTEM DOWNTIME

o =
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KPl OPERATION

1. Quality Management

2. Traffic Management & Control

)

— 4
o o

4
Lo

]
,

Incident Response
Time Including
Scene Clearance
and Site Traffic
Management

Dynamic
Message Sign
Posting Time

)

QA ISQ?OO1 Call Center
Report Certified Call Waiting
\Submission
3. M-Flow

4. Traffic Safety

Traveled (VKT) 5 years avg.
Fatality Rate per VKT 5 years avg.

&5 years average

Accident Rate per Vehicle-Kilometers

5. Environmental

/ﬁanagement

)

/_;é_iOEMI)))-I-%
\e D]
=

Capture Accuracy of Vehicles w/RFID both

AVI & ALPR
l ENTRY I

Toll Entry
Transaction
Generation and
Transmission

.

) .

—
—,
-®. ~—
U -,

Capture Accuracy of

Vehicles with RFID by ALPR

=

Toll Exit Transaction
Generation and
Transmission

—_

-’
L]
Yea,
.
.
| .
o
ceme

%

AVC Counting &
Classification

Aoracy

Toll Entry and Toll Exit
Transaction Matching and
Transmission

k ISO 14001 Certified

~

)

6. Customer Satisfaction

Toll Charging

* Level of Customer
\_ satisfaction

)
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KPI MAINTENANCE

7. Ride Quality

P

+ International Roughness Index (IRI) —
Asphaltic Concrete Pavement
Pavement Surface — Skid Resistance/

10. Road Furniture

8. Pavement Damages

K9. Pavement Markings Cure Period

iy

&

T

s

No pavement damage (rutting,
depression areas, potholes & etc.)

Nighttime Visibility of White Color Pavement

Markings based on 30 m geometry
Nighttime Visibility of Yellow Color
Pavement Markings based
* General Conditions of Pavement Marking
Unused Pavement Markings

)

u1p
Trewrunnwvasiiing
(sl

et

dfmena

» Sign panel & Structure must be
present, complete, clean, structurally

/

| A

B2 fe— -

Safety concrete barriers, Impact
Attenuator, Noise Barrier, Safety Fence,
Marker & Delineator & etc. must be
present, complete, clean, structurally
sound.

-

14. Vegetation Control
by

A B |
* No vegetation affects
he traffic lane(s) or

15. Bridge Preventive

/ Maintenance

auses sight obstruction/

N

~

Bridge structure

Bridge expansion joint: strip seal
type (Preventive Maintenance &
Rating Condition Maintain) j

12. Display of Dynamic Message Sign

The display of VMS, MS & ISLUS shall be
present and visible. In case of any damage or
defect, the display of VMS shall be repaired
within the cure period

)

k sound and work properly.

13. Road Lighting & llluminance

~

* Luminaires must be present, complete, clean and
work properly.
+ Average illuminance must be 215 lux as a minimum.

No Cure Period

M. Traffic Signs (Panel & Structure)

Lighting Pole.
Average illuminance must be 215 lux as a minimum.

17. Other Indicators

/ 16. Bridge Drainage
i

» Drainage shall be clean .
and without obstruction.

o

No presence of any debris and litter on
roadway.

No presence of graffiti on bridge structure,
building, fence, barrier, and other structuresj
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NOTIFICATION AND RECORD PROCEDURE ON LEVEL o OO RNGIR  cEmRENToF s
OF SERVICE FAILURE

Level of Service Level of Service Failures ‘ Failures Cured
Failures ‘ Recorded in MOMS

3 w

Notification on Cure DOH's
Completion to DOH for ‘ Approva
Approval I
* The Level of Service failures shall be recorded in MOMS by the
Private Party. Yes
+ Upon the end of the cure period, the Private Party shall update the Level of Service
status of such Level of Service failures whether they have been Failure Closed

completely cured or are under execution

* The DOH shall perform a physical inspection on the completed
remedy of the Level of Service failures as notified by the Private
Party. Upon the DOH's approval of such completion on MOMS, the
cure of Level of Service failures shall then be deemed completed.

* All the Level of Service failure records shall be updated and
retrievable by both the DOH and the Private Party at any time via
MOMS.

76
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Cure Periods

The Cure Period shall be deemed to
start upon the date and time the
Private Party first obtained
knowledge of, or reason to know
of, the noncompliance event. For
this purpose, the Private Party shall
be deemed to first obtain
knowledge of the noncompliance
event not later than the date of
delivery of the Notice of
Determination to the Private Party.

The Cure Period shall be deemed to
start upon the date and time on
which the noncompliance event
occurred, regardless of whether the

Assessment of Demerit Point

If a category “A” or "B”
noncompliance event is not fully and
completely cured within the Cure
Period, Demerit Points shall first be
assessed at the end of the first Cure

Notice of Determination has been

released by the DOH or not.
No Cure Period applicable.

Period, and shall be assessed again at
the end of each subsequent Cure
Period (of duration equal to the prior

Cure Period).

Noncompliance points shall first be
assessed on the date of the initial
Notice of Determination. A further
instance of a breach or failure having
the same assessment category shall
be treated as a new noncompliance
event.

Category “A”

Cure Period
Start

Cure Period No. 1| Cure Period No.2 |

Demerit Point

Non Compliance

DOH's Notice of
Determination issued to
Private Party

Category “C” (No Cure Period)

Demerit Point

Category “B”

Cure Period
Start

| Cure Period No.1 | Cure Period No. g |

Noncompliance Event

Noncompliance

Noncompliance
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ﬂ)&M Limit - boundary of areas where
O&M works are the responsibilities of
the Private Party such as: S s S “3'1;'“:;, e S A R
* Bridge, . ' ! / - ' '

* Ramps,

* M&E Systems,

* Buildings,

» Landscape,

k Street light, etc. / /

&

BAK PHAID =

O&M Limit Plan at the Start of Project B e
- - Private Party
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Typical O&M Limit Plan = et P
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B oo+ eeRTY
O&M Limit Plan at the End of Project B rvee paRTy
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Typical O&M Limit Section at On — Off Ramp
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O&M Limit at Bang Khun Thian Interchange
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Availability
Payment

Construction
Repayment

Total Operation and
Maintenance Payment

/
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Total Construction Repayment shall be paid
equally on a quarterly basis

after the Commercial Operation Date

as per Repayment Period proposed by the
Successful Bidder.

Operation and Maintenance Payment
comprises of
* Operation and Maintenance
Lump Sum Payment
* Operation and Maintenance Re-Measurement
Payment.
It shall be paid on quarterly basis and adjusted
in each quarter.
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/‘ -\ MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

Construction . Average Total Construction Cost Interest Expense for
Repayment -— (before Interest Expense per year) + Construction (I )
- v /
Outstanding % Minimum Interest Rate
Loans Loan Rate (MLR) Spread

Interest During Average MLR of the four largest

Construction
Repayment Period
(years)

Construction
Cost

Financial Fee for
Construction

' Tob d
commercial banks in Thailand . i t(:y _?hzr;%(:js:r

(To be provided in the RFP)

lnansavutiduwsudayaliovduls:nouuiunissulluaduAaRUIAMALLABU (Market Sounding) tidu a1vdmsuAlurSalasunlaviwuiaulatunioray



NS:NSJVAUUNAY NSUNIOHAad0

MINISTRY OF TRANSPOR DEPARTMENT OF HIGHWAYS

N . Operation and
Total Operation and | Operation and Maintenance
Maintenance Payment (&= Maintenance Re-Measurement
J Lump Sum Payment P
ayment

Manpower Cost

* Details of the works to be performed by the Private
Party during Phase 2 of the PPP Contract,
in accordance with the DOH’s instruction on the

2 Utilities Cost

3 Administration Cost works to be executed by the Private Party.
; The Bidder shall not modify or add any BOQ items in
4 Systems Maintenance Cost this bill

* Percentage discount for each specific work shall be
proposed by the Bidder.

5 Civil Works Maintenance Cost

* Operation and Maintenance Re-Measurement
Payment shall be paid upon the invoice of each work
being placed to the DOH at each period of time.

6 Building Maintenance Cost

Operation and Maintenance Lump Sum Payment
shall be paid on quarterly basis and shall be
adjusted according to change in the CPI.

98
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Total Operation and
Maintenance
Payment

Quarterly Payment
Adjustment

Availability Construction +

Repayment X (1+VAT)

Payment

~ e - —

€
@

________________________________________________________________________________________
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RFP Volume 3 Pricing Documents : Part 4

The Bills of Quantities consists of 4 Bills :

Total Construction Cost
before Interest
Expense

T T

Breakdown of Loan
Repayment and
Interest for
Construction

NS:NSJVAUUNAY
MINISTRY OF TRANSPORT DEPARTMENT OF HIGHWAYS

NSUNIOHAad0

Bill No. 4

Total Operation and
Maintenance Lump Sum
and
Re-Measurement Cost

Availability Payment
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W

Total Construction Cost
before Interest Expense

Bill No. 1: Key Data Inputs

* Construction Cost

* Financial Fee for Construction
* Interest During Construction

* Repayment Period (Years)

V arm

Availability
Payment

m

Breakdown of Loan
Repayment and
Interest for
Construction

Bill No. 2 : Key Data Inputs

* Total Loan Amount
* MLR Spread

N4

Bill No. 4 : Key Data Input

Total Operation and
Maintenance Lump Sum
and
Re-Measurement Cost

Bill No. 3 : Key Data Inputs

* Operation Cost

* Maintenance Cost

* Margin on O&M Activities (%)
Total O&M Re-Measurement

Cost

* Total Present Value of Availability Payment

Laﬂmsau“udtﬂunﬂ&mﬂaqatﬁauc‘luUs:ﬂaU\ﬂLlﬂ’]SS‘UW\Jﬂ:ﬂLJﬁOLﬁumﬂmﬂlaﬂﬁu (Market Sounding) tndu anvidnsuAlukgaldsunlavwulaulaluniuxay



NS:NSJVAUUNAY NSUNIOHAad0

BUSINESS AND FINANCIAL PLAN VNSTRY OF TRANSFORT.  DEPARTWENT OF HGIWAYS
The Bidder shall require to prepare business and financial plan for the implementation which at least comprises of :

Traffic Income Statement
Demand Statement of Cash
Forecast Flow

G
Statement Free
f Cashflow, G
& Investment umptions

Financial Return, and

Position Financial Ratio
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_ Availability Payment & Evaluation Approach

Assumptions
Discount « The discount rate of 3.00% shall be used in calculation of PV of
Rate availability payment on an annual basis.
Ke * For the purpose of evaluation, The Bidder shall apply
. y, » Inflation of 2% per year
Financial = MLR of (6.93%)
Factor = VAT of 7% in the proposed AP calculation
* The terminal value of any investment during the entire period of
Terminal the contract for the purpose of calculation of Availability Payment
Value shall be deemed as zero or no market value or no residual value at

the end of Operation and Maintenance Period

* The first Availability Payment shall be calculated at the end of fiscal
Payment quarter (three months period) after the Commercial Operation Date

Period and every quarter thereafter throughout the Operation and
Maintenance Period of 30 years.
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MINISTRY OF TRANSPORT DEFARTMENT OF HIGHWAYS

4 )

Range of Investment Returns (Equity IRR) considering project risk
- J

-

J

Key Assumption Validation
* Financial Fee : 2% of Total Construction Cost
« D/E Ratio : 3:1
* Loan Term Period : 10 Years

e Grace Period : 2 Years

- J

4 p
ETC.

\. J

104
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) ANSSSULUYU

(==
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/

!
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UAUAAATIENYT LaaNNTNYNTIBVDIVBINFUTAUAAS ADILAAINANGIU

9 9

aunindans (Net Worth) 918U Tusaussesiian 3 Uagn lneilyarade
— Juuan
AMFNUR

N119AIUNITIRY
LEAPINITUTOazatuayunIstiawde (Line of Credit) sWudnuiuEull

$RENINNNUR
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