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 FRONT VIEW  SIDE VIEW  EQUIPMENT ARRANGEMENT  BACK VIEW  SIDE VIEW - INSIDE 

 BOTTOM VIEW  TOP VIEW  BOTTOM VIEW - INSIDE  BRACKET FOR UPS 

 CONNECTION TO FOUNDATION 
 BRACKET FOR CONVERTER  BRACKET FOR BREAKER 

 NETWORK CABINET OUTDOOR 

1

2

3

4

5

6

7

8

9

No. Machine Name

L3 - SWITCH

L2 - SWITCH

Media Converter

Power 24VDC for Media Converter

UPS 2200VA Rack

Battery

QD 24

ASTOMAT

ARRESTER

Qty.

2

9

1

1

1

1

1

NETWORK CABINET OUTDOOR
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NOTES:

RMO
OFC

Noi Bai

: Road Management Office
: Optical Fiber Cable
: OFC for Integration Layer

Mai Dich

RMO
PV-CG

OFC
OFC

OFC

L-HL : Lang - Hoa Lac
NB-VT : Noi Bai - Viet Tri
NB-CLB : Noi Bai - Ca Lo Bridge

HN-BG : Ha Noi - Bac Giang
RR3 : Ring Road No.3
PV-CG : Phap Van - Cau Gie

Remarks:This drawing shows optical fiber cable installation image for Integration Layer and Road
Section Layer Network for all target road sections. Each network is required separately but
installation of optical fiber cable will be the same communication duct route.

Ha N
oi 

- T
ha

i N
gu

ye
n (

NH3)

RMO
CG-NB

CG-NB : Cau Gie - Ninh Binh

: OFC for Road Section Layer
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Road Section

Layer Network

Integration
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Layer Network
Integration

Road Section

Layer Network

RMO
L - HLRoad Section Layer Network

RMO
CLB-BN

CLB-BN : Ca Lo Bridge - Bac Ninh
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ROAD SECTION LAYER NETWORK CONFIGURATION OVERVIEW  
INTEGRATION LAYER AND XIII.1-01
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NTS



NRMC Directive
Com.

Console
Adm

Telephone

Server for Call Control

Intergration Layer Network

L3-SW

L2-SW

RMO RMO RMO (RMB)

Management
System

Network

in Regional
Main Center

Other Systems

RMO

NOTES:

NRMC

RMO

L3SW

: Northern Regional Main Center

: Road Management Office

: Layer 3 Switch
L2SW : Layer 2 Switch
NMS : Network Management System

PSTN
GW forPSTN

RMO (RMB)
Ring Road No.3

L3-SW

Road Section Layer Network

Control

Directive
Telephone

Radio Com.
Console

Adm
Telephone

Other Systems
in RMO

L3-SW

Server
for Call

L2-SW

Road Section Layer Network

 including NVR

NMS

PSTN

GW
for

Control

Directive
Telephone

Radio Com.
Console

Adm
Telephone

Other Systems
in RMO

L3-SW

Server
for Call

L2-SW

Road Section Layer Network

 including NVR

NMS

PSTN

GW
for

Control

Directive
Telephone

Radio Com.
Console

Adm
Telephone

Other Systems
in RMO

L3-SW

Server
for Call

L2-SW

Road Section Layer Network

 including NVR

NMS

PSTN

GW
for

L3-SW

Road Section Layer Network

PSTN : Public Switched Telephone Network
GW : Gateway

PSTN PSTN PSTN

Remarks:
1-This drawing shows equipment components to be installed in Northern Regional Main

Center and each Road Management Offices and connection in between described
equipment components.

2-Equipment to be installed in HDOT's Traffic Management Center (TMC) will be installed in
NRMC until completion of HDOT's TMC building construction.

3-Equipment to be installed in BNDOT's Traffic Management Center (TMC) will be installed in
NRMC until completion of BNDOT's TMC is established.

L3-SW

Tranffic Management
Center (HDOT)

RMB : Road Management Box

HDOT

HDOT : Ha noi People's Committee, Department of Transport.

L3-SW

Road Section Layer Network

RMO

L3-SW

Road Section Layer Network

RMO (RMB)

L3-SW

Tranffic Management
Center (BNDOT)

BNDOT

BNDOT : Bac Ninh Province Department of Transport.
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NTS

EQUIPMENT COMPONENT
 FOR INTEGRATION AND ROAD SECTION LAYER NETWORK



Road Section Layer Network

L3-SW

Terminal Layer Network

To L3-SW in Road Management Office

Terminal Node in Toll Office

L3-SW

Terminal Layer Network

Directive
Telephone

Administrative
Telephone

Others Systems
in Toll Office

NOTES:

M/C
L3SW

: Media Convertor
: Layer 3 Switch

Remarks:This is typical drawing which shows equipment components to be installed road side basically
under Road Section Layer Network including Terminal Layer Network and connection in
between described equipment components.

L2-SW

M/CM/CM/CM/C

CCTV
Camera

M/C

Weather
SensorsVMS

Vehicle
Detector

Camera
for E/D

M/C

L2-SW

M/CM/CM/C

CCTV
Camera

M/C

VMS
Vehicle
Detector

Camera
for E/D

M/C

L2SW : Layer 2 Switch
E/D : Event Detection

M/C

CSS

VMS : Varrible Message Sign
CSS : Changeable Speed Limit Sign
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L3SW

L3SW

Integration

Layer Network

L3SW

L3SW

(RMB)
RMO

NB-CLB
NRMC

L3SW

L3SW

HN-BG
RMO

L3SW

L3SW

(RMB)
RMO

RR3

L3SW

L3SW

(RMB)
RMO

CLB-BN
(NH3 IC: OLD)

(PR295 IC)
(PR295 IC) (KM152+080) (Linh Nam IC)

L3SW

L3SW

L3SW

L3SW

L3SW

L3SW

(RMB)
RMO

L - HL PV-CG
RMO

CG-NB
RMO

(KM2+800) (KM188+300) (Vuc Vong) NOTES:
NRMC
RMO
RMB

: Northern Regional Main Center
: Road Management Office
: Road Management Box

: 2 Core Optical Fiber

L3SW
NB-CLB

HN-BG
RR3

: Layer 3 switch
: Noi Bai - Ca Lo Bridge

: Ha Noi - Bac Giang
: Ring Road No.3

PV-CG : Phap Van - Cau Gie
CG-NB : Cau Gie - Ninh Binh

Remarks:This is sample drawing which
shows Integration Layer Network.

CLB-BN : Ca Lo Bridge - Bac Ninh

L-HL : Lang - Hoa Lac
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NOTES:
NRMC
RMO

CTF

: Northern Regional Main Center
: Road Management Office

: Cable Termination Frame

: Optical Fiber Cores
Future Express way Section

(R
M

B
)

R
M

O

NB-LC
NB-CLB

HN-BG
RR3

: Noi Bai - Lao Cai
: Noi Bai - Ca Lo Bridge

: Ha Noi - Bac Giang
: Ring Road No.3

L-HL : Lang - Hoa Lac
PV-CG : Phap Van - Cau Gie

24 cores OFC

OFC : Optical Fiber Cable

Remarks:
1) This is sample drawing which shows Optical Fiber Cable installation and fiber
cores connection plan for Integration Layer Network.
2) In NRMC, Optical Fiber Cable Termination space for future (minimum 64)
should be available.

1-2
: Integration Layer Network

3-4

(5-8) : Spare Fiber cores for this project

(9-16) : Spare Fiber cores for HN-HP

(17-24) : Spare Fiber cores for HN-TN (NH3)

(25-32) : Spare Fiber cores for NB-LC

: Space for Future

NRMC
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RMO
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24 cores OFC

CG-NB
RMO

PV-CG
RMO

24 cores OFC

24 cores OFC

CG-NB : Cau Gie - Ninh Binh

RMB : Road Management Box
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NRMC
L - HL
RMO

RR3

NRMC
PV-CG
RMO

RR3
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CG-NB
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RMO

HN - BG
RMO

CG-NB
RMO

To
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(R
M
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)

R
M

O

C
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24 cores OFC

CLB-BN : Ca Lo Bridge - Bac Ninh
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L3SW

L3SW

L3SW

L3SW

TN
Trung Hoa

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

: Proposed Fiber

L3SW
L2SW

: Layer 3 switch
: Layer 2 switch

TN
Phap Van

L2SW L2SW L2SW

OFC : Optical Fiber Cable

L2SW L2SW L2SW

L3SW

L3SW

L3SW

L3SW

L2SW L2SW L2SW

: Proposed Switch

Terminal
Layer Network

TN
Traffic control Center

Existing TN
NH5IC

Phap Van JCT Linh Nam IC
Tam Trinh IC

De Ta Hong IC NH5IC

: Existing Switch

: Existing Fiber

Remarks:
               1 - This is sample drawing which shows Road Section Layer Network and a part of Terminal

Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside Equipment components.
               3 - As for the Detail of Terminal Layer Network, the Contractor shall design. The Reference is

made to the Drawing titled "Equipment Component for Road Section Layer and Terminal
Layer Network (Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer Network ( 8 : 4 + spare 4),
connection between L3SW and L2SW (8 : 4 + spare 4), and Terminal Layer Network (32).

               5 - As for the Road Section between Phap Van JCT and HN5 IC, there is existing 24 - Core
optical fiber cable. This cable should be kept as it is.

               6 - The Existing roadside equipment components between Phap Van JCT and NHIC5 such
as CCTV Camera and VMS, should be connected to the Road Section Layer Network for
RMO RR3 through Existing L3SW  at Vuc Vong Traffic Control Center as shown in the
drawing.

               7 - The Contrator should rearrange the existing network setting if necessary.
8 - The L3SW planned to install at TCC Vuc Vong as TN is the same one described in the

Drawing of PV-CG.

L3SW

L3SW

RMO (RMB)
RR3

(Linh Nam IC)

Tranffic Control Center
Vuc Vong

L3SW

L3SW

Road Section
Layer Network

L2SW L2SW L2SW L2SW

Existing
Existing TN

Phap Van JCT

L3SW

L3SW

Vuc Vong: 3rd Floor

: Cat 7
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L3SW

L3SW

L3SW

L3SW

RMO
PV - CG

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

: Proposed Fiber

L3SW
L2SW

: Layer 3 switch
: Layer 2 switch

Remarks:
               1 - This is sample drawing which shows Road Section Layer

Network and a part of Terminal Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside Equipment

components.
               3 - As for the Detail of Terminal Layer Network, the Contractor shall

design. The Reference is made to the Drawing titled "Equipment
Component for Road Section Layer and Terminal Layer Network
(Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer
Network ( 8 : 4 + spare 4), connection between L3SW and L2SW
(8 : 4 + spare 4), and Terminal Layer Network (32).

               5 - As for the Road Section between Phap Van JCT and Dai Xuyen
IC, there is 24 - core optical fibers cable. This cable should be
kept as it is.

               6 - The existing roadside equipment compenents between Phap Van
JCT and Dai Xuyen IC such as CCTV Camera and VMS, should
be connected to the Road Section Layer Network for RMO
PV-CG through Existing L3SW at Vuc Vong. Traffic Control
Center.

               7 - The Contracor should rearrange the existing network setting if
necessary.

               8 - The L3SW planned to install at TCC Vuc Vong as TN is the same
one described in the Drawing of RR3.

L2SW L2SW L2SW

OFC : Optical Fiber Cable

L3SW

L3SW

L3SW

L3SW

: Proposed Switch

KM 188+200 KM 204+628

: Existing Switch

: Existing Fiber

L2SW

KM 183+200

L3SW

L3SW

TN
Khe Hoi IC

BS

(Toll Office)

KM 193+115

Existing TN
Van Diem IC

(Medium strip)

BS

TN
Van Diem IC
(Toll Office)

TN
Dai Xuyen IC
(Toll Office)

Road Section
Layer Network

(KM188+300)

L3SW

L3SW

TN
Traffic Control Center

L2SW

KM 211+965

L2SW

L3SW

L3SW

L2SWL2SW L2SW

Existing TN
Phap Van JCT

(KM0+220 Inside of Ramp)

L3SW

L3SW

Existing L3SW

Vuc Vong

Vuc Vong: 3rd Floor

: Cat 7
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L3SW

L3SW

L3SW

L3SW

RMO
Vuc Vong

L3SW

L3SW

L2SW L2SW L2SW
Terminal

Layer Network

Road Section

Layer Network

TN
Cao Bo

(Toll Office)

TN
Liem Tuyen
(Toll Office)

Existing system for
Cau Gie - Ninh Binh

Existing Rounter

To L3SW in Northern
Regional Main Center

Remarks:
               1 - This is sample drawing which shows Road Section Layer

Network and a part of Terminal Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside

Equipment components.
               3 - As for the Detail of Terminal Layer Network, the Contractor

shall design. The Reference is made to the Drawing titled
"Equipment Component for Road Section Layer and
Terminal Layer Network (Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer
Network ( 8 : 4 + spare 4), connection between L3SW and
L2SW (8 : 4 + spare 4), and Terminal Layer Network (32).

               5 - In this Project, new optical fiber cable should be installed
between Dai Xuyen IC and Cao Bo IC. The Main line will be
installed by telecommunication carrier and the Contractor
should install switches and connecting cable to main line.

               6 - The Contractor should connect L3SW to be installed in Vuc
Vong center to the existing router in order to connect existing
system to the Northern Regional Main Center.

               7 - The existing network stting in the existing system for Cau Gie
- Ninh Binh should be kept as much as possible.

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

L3SW
L2SW

: Layer 3 switch
: Layer 2 switch
: Proposed Fiber

OFC : Optical Fiber Cable
: Proposed Switch
: Existing System and Router
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L3SW

L3SW

Road Section

Layer Network

L3SW

L3SW

RMO
HN - BG

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

: 2 Core Optical Fiber

L3SW
L2SW
HN-BG

: Layer 3 switch
: Layer 2 switch
: Ha Noi - Bac Giang

TN
Bac Ninh IC

L2SW L2SW L2SW

OFC : Optical Fiber Cable

TN
Bac Giang IC

L2SW L2SW L2SW

L3SW

L3SW

L2SW L2SW L2SW

BS BS

L3SW

L3SW

L2SW L2SW L2SW

BS

BS : Base Section for Mobile Radio

TN

Terminal

Layer Network

Remarks:
               1 - This is sample drawing which shows Road Section Layer

Network and a part of Terminal Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside

Equipment components.
               3 - As for the Detail of Terminal Layer Network, the Contractor

shall design. The Reference is made to the Drawing titled
"Equipment Component for Road Section Layer and Terminal
Layer Network (Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer
Network ( 8 : 4 + spare 4), connection between L3SW and
L2SW (8 : 4 + spare 4), and Terminal Layer Network (32).

                5 - Optical Fiber Cable and Duct for Road Section Layer
Network is installed by VTN. LS3W installation inclding cable
connection between L3SW and Road Section Layer cable
belongs to the scope of work of the Contraction.

               6 - Terminal Layer Network installation including connection
between L3SW and L2SW belongs to the scope of work of
the Contraction.

Km 125+250

BS

L2SW

(KM152+080)
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L3SW

L3SW

Road Section

Layer Network

L3SW

L3SW

TN
Noi Bai IC

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

: 2 Core Optical Fiber

L3SW
L2SW
NB-CLB

: Layer 3 switch
: Layer 2 switch
: Noi Bai - Ca Lo Bridge

NB-CLB
NH3IC (OLD)

Remarks:
               1 - This is sample drawing which shows Road Section Layer

Network and a part of Terminal Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside

Equipment components.
               3 - As for the Detail of Terminal Layer Network, the Contractor

shall design. The Reference is made to the Drawing titled
"Equipment Component for Road Section Layer and Terminal
Layer Network (Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer
Network ( 8 : 4 + spare 4), connection between L3SW and
L2SW (8 : 4 + spare 4), and Terminal Layer Network (32).

L2SW L2SW L2SW L2SW L2SW

OFC : Optical Fiber Cable

Terminal

Layer Network

RMO
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L3SW

L3SW

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

: 2 Core Optical Fiber

L3SW
L2SW
CLB-BN

: Layer 3 switch
: Layer 2 switch
: Ca Lo Bridge - Bac Ninh

Remarks:
               1 - This is sample drawing which shows Road Section Layer

Network and a part of Terminal Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside

Equipment components.
               3 - As for the Detail of Terminal Layer Network, the Contractor

shall design. The Reference is made to the Drawing titled
"Equipment Component for Road Section Layer and Terminal
Layer Network (Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer
Network ( 8 : 4 + spare 4), connection between L3SW and
L2SW (8 : 4 + spare 4), and Terminal Layer Network (32).

L2SWL2SW

OFC : Optical Fiber Cable

L2SW L2SW

CLB-BN
PR295 IC

RMO
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L3SW

L3SW

Road Section

Layer Network

L3SW

L3SW

TN
Hoa Lac

L3SW

L3SW

L - HL
RMO

NOTES:

RMO
TN

: Road Management Office
: Terminal Node

: 2 Core Optical Fiber

L3SW
L2SW
L - HL

: Layer 3 switch
: Layer 2 switch
: Lang - Hoa Lac

TN
Trung Hoa +18km

Remarks:
               1 - This is sample drawing which shows Road Section Layer

Network and a part of Terminal Layer Network.
               2 - One L2SW is assumed to connect max.16 Roadside

Equipment components.
               3 - As for the Detail of Terminal Layer Network, the Contractor

shall design. The Reference is made to the Drawing titled
"Equipment Component for Road Section Layer and Terminal
Layer Network (Typical Drawing)".

               4 - Number of Optical Fiber should be 48 for Road Section Layer
Network ( 8 : 4 + spare 4), connection between L3SW and
L2SW (8 : 4 + spare 4), and Terminal Layer Network (32).

L2SW L2SW L2SW L2SWL2SW L2SW

OFC : Optical Fiber Cable

Terminal

Layer Network

L2SW L2SW

Trung Hoa +2.8km
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HA NOI - Viet tri
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LANG - HOA LAC

Road management office

northern regional main center

Noi bai
Noi bai - bac ninh

Ha
 No
i - 
ba
c G
IAN
G

Bac ninh

PR.295-IC

NH.5-IC

Gia lam-IC

Trung hoa IC

Phap van JUNCTION
Linh nam IC

khe Hoi IC

Van diem IC

dai xuyen IC

vuc vong IC

liem tuyen IC

cao bo IC

KM29+500-IC

Km20+400-IC
KM19+000-IC

Km2+600-IC

KM5+300-IC

Km6+100-IC

Km6+900-IC KM22+700-IC
KM23+900-IC
KM24+600-IC

Km2+600-IC

BS at RMO Ha Noi - Bac Ninh

Pole Type 2

BS at Khe Hoi-IC
Pole Type 2

BS at Van Diem-IC
Pole Type 2

BS at Cao Bo-IC
Pole Type 3

BS at Trung Hoa-IC
Pole Type 1

BS at Bac Giang IC

Pole Type 1

BS at Km 125+250 
Pole Type 2

SO
N T
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G 
BR

N
H
U
 N
G
U
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T 
BR

Remarks:This is sample drawing which shows location plan of Base Station for Radio
Communication and its coverage plan for the target expressway sections. The
Base Station includes the function of repeater which connects the different mobile
terminals within the same coverage area of one Base Station.
As for the road section Bac Ninh - Bac Giang (approx 26km). It is under
road design. Therefore the coverage plan is not able to provide.However
it is reguired to cover in this project.
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Road management office

northern regional main center
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Noi bai - bac ninh
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PR.295-IC

NH.5-IC
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Trung hoa IC

Phap van JUNCTION
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KM29+500-IC
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KM19+000-IC

Km2+600-IC

KM5+300-IC

Km6+100-IC

Km6+900-IC KM22+700-IC
KM23+900-IC
KM24+600-IC

Km2+600-IC

BS at RMO Ha Noi - Bac Ninh

Pole Type 2

BS at Khe Hoi-IC
Pole Type 2

BS at Van Diem-IC
Pole Type 2

BS at Cao Bo-IC
Pole Type 3

BS at Trung Hoa-IC
Pole Type 1

BS at Bac Giang IC

Pole Type 1

BS at Km 125+250 
Pole Type 2
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Remarks:This is sample drawing which shows location plan of Base Station for Radio
Communication and its coverage plan for the target expressway sections. The
Base Station includes the function of repeater which connects the different mobile
terminals within the same coverage area of one Base Station.
As for the road section Bac Ninh - Bac Giang (approx 26km). It is under
road design. Therefore the coverage plan is not able to provide.However
it is reguired to cover in this project.
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1.To discuss about the voltage with an electric power company.
2.Transformer capacity and the generator for private use, amount of
load MCCB, the current trip level ...etc ,depend on local inspection.
3.The supply of electric power to each load are decided by after
current survey in local.
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BS:Mobile Radio Communication Base Station
CSS:Changeable Speed limit Sign
VMS:Variable Message Sign board

TÊN THIẾT BỊK.H

Dây trung áp nhôm tròn lõi thép AC-XX7

Distance switch- X kv4

Cống sét van la-X kv3

Cầu chì FCO- X kv2

A copper core bus bar M XX(D X)8

A transformer BT-X.X(XX)/0.4kv1

Y/Yo -XX  UN =X.X%
OR Y/Yo -XX  UN =X.X%

Cáp lực hạ áp đồng bọc PVC ( Cáp đơn hoặc 4 lõi)9
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a breaker 3 pha

A copper core bus bar

A switch box10

1.To discuss about the electric voltage with an electric power
company.
2.Transformer capacity,the number of the circuits in switch box
depend on local inspection.
3.The supply of electric power to each load assumes it individual
treatment and series connection, but the details are decided by
after current survey in local.

Facilities name

A copper core cable for low-pressure electricity PVC (a single line cable or 4 cores)
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Y/Yo -XX  UN =X.X%
 Hoạc  Y/Yo XX  UN =X.X%
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Thanh cái đồng

Hộp công tắc

A meter box
 3 phase meters 100/5 - 380V

Hòm công tơ
Công tơ 3 pha meters 100/5 - 380V

A copper core cable for middle-pressure electricity
AC-XX
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CABLE CHAMBER DIAGRAM (FOR REFERENCE)

Cable Chamber View (E1-2)

 DETAIL A 
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 DETAIL A 

Cable Chamber lid (C2)

Cable Chamber View (E1-1)

Cable Chamber lid (C1)
(1000x1000x1400)

(800x800x780)
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THE GATE TYPE PROP ATTACHING ROAD CROSSING PIPING DIAGRAM
(FOR REFERENCE)

VMS TYPE A VMS TYPE B
(FOR REFERENCE) (FOR REFERENCE)
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