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Abstract

Co-operative education training program for semester 2017, Bachelor Degree aimed to learn with the
real situations of the work procedure from AMR Asia Co., Ltd., the co-operative training period started from
14 May 2018 to 31 August 2018, for the period of 16 weeks. AMR Asia Co., Ltd. is a leading solution provider
of telecommunications and computer systems and they provide consulting services, system design, supply
implementation of turnkey projects, and outsourcing services. In addition, AMR Asia Co., Ltd. possesses state-
of-the-art, in-house H/'W & S/W development facilities and have a distribution business for several leading IT
solutions. The training program focused on the job of the automatic key card access door retrofit. Job
descriptions included work site control, caring quality of installation and coordinating with the technicians. This

training program helped creating knowledge, skill and ability of work.
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https://en.wikipedia.org/wiki/Transient_(oscillation)
https://en.wikipedia.org/wiki/Transient_(oscillation)
https://en.wikipedia.org/wiki/Mains_frequency
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https://en.wikipedia.org/wiki/Autotransformer
https://en.wikipedia.org/wiki/Autotransformer
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https://th.m.wikipedia.org/wiki/%E0%B9%84%E0%B8%9F%E0%B8%A5%E0%B9%8C:Line-Interactive_UPS_Diagram_SVG.svg
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3 aa o 4 . o A o a g}/ [l
ATIUFALLIIAUNLIUDT (serial number) Qﬂﬂimuazmﬂwmmmmﬂm

M1 4.1 eniaiooneoning

Cable no.

Cable name

STE9812-0200

RS485 Communication Cable

STE9812-0050

UPS Signal Cable

STE9812-0210

RS232 Communication Cable

STE9812-0400

Magnetic Head / Read-Write Cable

STE9812-0410/412

PIM / Transport / Diverter Cable

STE9812-0420

Transport Cable

STE9812-0430

PIM to Read Amplifier Cable

STE9812-0440

Local PIM Supply Cable

STE9812-0450

ECU RS422 / PIM Interface / Exit

STE9812-0520

Interconnect PIM / CSC-RW Cable

STE9812-0730

Remote GED / PIM Power Cable

STE9812-0740

Remote PIM Cable

STE9702-0401

Local Validation Display

STE9702-3600

Concession Light Extension Cable

STE9812-0310

Interface Supply Cable

STE9812-0340

Interface/Alarm Cable

STE9812-0350

Interface/Stacker #2 Cable

STE9812-0360

Interface/Diverter Cable

STE9812-0510

Interconnect Device Cable
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Installed on Site/pre-

Cable no. Cable name assembled
BTSUG AG3 001 DIM Power Cable On Site
BTSUG AG3 002 DIM Comms Cable On Site
BTSUG AG3 003 UPS Comms On Site
BTSUG AG3 004 Emergency Signal Cable On Site
BTSUG AG3 005 DIM Transport Sensor Ext On Site

BTSUG AG3 006

DIM Transport Sensor

Pre-assembled on Transport

BTSUG AG3 007

Transport Exit Sensor

Pre-assembled on Diverter

BTSUG AG3 008

Transport Motor Ext

On Site

BTSUG AG3 009

Ticket Transport Solenoid & Motor Cable

Pre-assembled on Transport

BTSUG AG3 010

Transport Solenoid

Pre-assembled on Transport

BTSUG AG3 011

Ticket Transport Solenoid Sensor Ext

On Site

BTSUG AG3 012

Ticket Transport Solenoid Sensor

Pre-assembled on Transport

BTSUG AG3 013

Local Validation Display

On Site

BTSUG AG3 014 Stacker Cable On Site
BTSUG AG3 015 Concession Light Extension Cable On Site
Interconnecting Device Cable to LIB 3
BTSUG AG3 026 (GED, VAL.SPK) On Site
BTSUG AG3 027 UPS Power Cable / 48V PSU On Site

3 A a
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317 4.20 610819 a8 BTSUG AG3 004
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1 Introduction

1.1 Purpose

The purpose of this document is to provide details about upgrade procedure for AG for
Phase 2 in relation to the Automatic Fare Collection system for the BTSC.

1.2 Scope

The scope of this document is to provide the details about upgrade method on automatic
gate for the Green Line Extension Project for the Thin Card usage. The Thin Card will
replace the magnetic tickets currently still in use in the BTS system.

2 Terms and Definitions
The following terms are used in this document.

Table 2—1 Terms and Definitions

Term Definition
AC Alternating Current
AFC Automatic Fare Collection
AG Automatic Gate
BMA Bangkok Metropolitan Administration
BTS Bangkok Transit System
BTSC Bangkok Mass Transit System Public Company Limited
FAT Factory Acceptance Test
IEC International Electro-Technical Commission
SCR Station Control Room
STP Shield Twisted Pair
TO Ticket Office
TIM Ticket Issuing Machine
TVM Ticket Vending Machine




3 Reference Documents

The following items are referenced from within this document.

Table 3—1 Reference Items
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No. Description Identification

1 |BMA’'S REQUIREMENTS PART 1, General Scope and
Service Requirements BMA-PT1-GSS-V2

2 | BMA’S Requirements Part 3, Particular ification
Autorr?ati::e ?:L;r: Cillescti:n o Pertiular Specfication BMAPTS-ARC-V2

3 BTSC’§ Green Lilne Extension Automatic Fare N/A
Collection Technical Proposal

4 | Hardware Design Document for Automatic Gate - G002.AFCD.A67510.RAE.1006
Phase 2 (Definitive)

5 | Hardware Design Document for Automatic Gate G002.AFCD.A67510.RAE.1013
Upgrade Kit (Definitive) for S7 to S12 and E10 to E14

6 | Hardware Design Document for Automatic Gate N/A
Upgrade Kit (Definitive) for BTS Main Line

7 | Single Line Drawing for AFC - BMA Existing Stations G002.AFCD.A67000.KBE.0001
(Shop Drawing)

4 Guidance

This method of statement describes the installation requirements and procedure to be
carried out during the upgrade of the Automatic Gate (AG).

4.1 Pre-Requisites
Pre-requisites to the commencement of work are described in the following sub-sections.

4.1.1 Work Planning and Coordination

4.1.2 Enabling Works

Planning shall be coordinated with associated parties such as BTSC, MESC, KT and
so on.

Permit to Work shall be approved.
Job Risk Assessment and Safety Assessment shall be investigated.
Toolbox Talk shall be conducted prior to start working.

Prior to installation taking place, the following activities shall be
performed: 1) Work supervisors shall pass “Safety Training”

conducted by BTSC 2) Technicians and workers shall be

provided Toolbox Talk.
3) Temporary or permanent power supply is available.




58

4) Lighting is available when working at night.
5) AG function testing shall be done prior to upgrade to check if all functions are
working.

4.2 Preparation
This section describes the manpower and tools required.

4.2.1 Manpower

1) Supervisor
Supervisor’s duties shall be as below:
a. Conduct tool box talk and risk assessment
Ensure appropriate tools are available, calibrated where necessary
Ensure staff are suitably skilled for tasks assigned
Ensure proper PPE is worn

Study and understand detailed design shop drawing and retain the hard copy
on site

f. Planning and coordinated with associated parties
2) Technician
Technicians ’duties shall be as below:
Work under installation instructions
b. Comply with safety briefing
c. Report hazardous situations
d. Ensure that the installation work is in line with detailed design shop drawing

® 0o

o

4.2.2 Processes

This section will list the process to be followed such as:
1) Site survey
Shop drawings available and approved
Work permit process complete
Tool box talk
Equipment available
Tools and other equipment prepared
Installation work process
Post installation check out, test (if required) and inspection requirements

A WD

~N O

oo (9}
= DD —

4.2.3 Tool List

The following tools will be required for the works described in this document.
a) Ratchet and Socket Set
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b) Metric Allen Key Set
c) Imperial Allen Key Set
d) Set of spanners

e) Phillip screwdriver

f) Wire-end stripper

g) Crimpling tool

h) Digital Multi-meter

4.2.4 Equipment List
The following materials will be required for the works described in this document.

a) All necessaries cable connectors such as RJ45 connectors and etc.
b) Cable tag or cable maker

c) Cable lug for 2.5 mm? cable

d) Cable lug for 6 mm? cable

e) Heat shrink for 3x2.5mm? cable

f) Cable makers

g) Cable ties

5 Work Method

This section describes the work method for upgrading works of the automatic gate. It is
recommended that the upgrade shall be carried out and supervised by engineers with
practical experience in installation of automatic gate, and who have made themselves
familiar with AFC system equipment through appropriate training courses and the study of
the content of this installation method statement.

5.1 Equipment Delivery

5.1.1 Delivery on Site

This section will describe how the equipment will be delivered to site including any special
arrangements for traffic management, safe delivery route, special handling techniques,
number of staff required and delivery inspection.

1) At warehouse, the boxes of AG hardware components are lifted up and place on the
pick-up car by workers.
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Figure 5-1 AG Hardware Lifted up onto the Pick-Up Car

2) The AG hardware components are transported to the station then lifted up and place
on the entrance of the station.

3) The AG hardware components are then carried up the stairs by workers and placed
near the AG array.

5.1.2 Unpacking

Tools Required for Unpacking the Hardware components are:

a) Cutter
b) Plastic garbage bag
c) Broom

Note: Be cautious not to damage the AG hardware components when cutting with a cutter.

5.2 Equipment Upgrade

Detailed instructions for upgrade are given in the following steps as well as per equipment
which will be upgraded.

These are the following existing equipment to be removed and will be explain in 5.2.2:
1) Passenger Interface board

)
2) Interface module board
3) Magnetic transport unit (For S7-S8 and E10-E14 only)
4) Passive diverter (For S7-S8 and E10-E14 only)
5) Eltra-Transport unit (For S9-S12 only)
6) Existing bezel
7) Existing AG-ECU
8) Existing UPS

9) UPS mounting bracket (for S7-S8 only)
10)Existing CSC reader-writer and First Antenna
11)Moxa and Moxa mounting bracket
12)Existing cables
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Some modification will need to be conducted as well before commencing of installing back
the new upgrade kit equipment, and these steps will be explained in Chapter 6:

1) Modification of Mounting Plates and Brackets for S9-S12 AG

) Modification of Transport Mounting Plate for S7-S8 and E10-E14 AG
3) Modification of Passive Diverter

) Stubbing of the Ticket Return Slot

N

These are the following new equipment to be installed and methods will be explained in

) Device interface Module
) Thin Card transport module
) Cubic passive diverter (reinstalled back using the existing Cubic Passive diverter)
4) New Bezel for Thin Cards
) New AG-ECU
) New UPS
)

CSC Reader-Writer and 2™ antennas on mounting bracket for Reversible and Exit
AG

8) Fire alarm interface board (S9-S12 and E10-E14)
9) New cables

5.2.1 Pre-Upgrade Inspection and Functionality Check

Before starting work for the upgrade, checks must be conducted to ensure that the AG is
defect free and functioning properly.

Please refer to Appendix A for the conducting of Pre-Upgrade Inspection and
Functionality Checks.

5.2.2 Powering Down of AG

Power off the AGs

Turn off AG circuit breaker

Turn off Circuit on MDB

Confirm that there is no power supplied by measuring the AC voltage at the terminal
block

e

5.2.3 Existing Equipment to be Removed

5.2.3.1 Passenger Interface Module (PIM) (Exit and Entry side of the AG)
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Figure 5-2 Passenger Interface Module

1) Disconnect all existing cables connected from the PIM board
2) Unlatch the following 4 quarter-turn Nylatch as per shown in Figure 5-3

Figure 5-3 Unlatch Latches on the PIM Board

3) Remove the Passenger Interface Module (PIM)
5.2.3.2 Interface board (IFM)



Figure 5-4 IFM Board

1) Disconnect all existing cables from the IFM board
2) Unlatch the following 4 quarter-turn Nylatch as shown in Figure 5-5

Figure 5-5 Unlatch Latches on the IFM Board

3) Remove Interface module (IFM) Board
5.2.3.3 Existing AG-ECU

63
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Figure 5-6 Existing AG-ECU
1) Disconnect all existing connectors on the existing AG-ECU

2) Untighten the 4 screws on the side of the existing AG-ECU to the module mounting
plate — exit as shown in Figure 5-7

Figure 5-7 Location of Screws on the Existing AG-ECU

3) Remove the existing AG-ECU by lifting up the ECU
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5.2.3.4 MOXA and MOXA mounting bracket

Figure 5-8 Moxa and the Locations of the Screws Boints

1) Disconnect all cables connected to the MOXA
2) Loosen the screws as shown in Figure 5-8
3) Remove MOXA

i

Figure 5-9 MOXA Mounting Bracket and the Locations of Screws Points

4) Untighten the screws on the MOXA mounting bracket as shown in Figure 5-9 5)
Remove the mounting bracket

5.2.3.4.1 Ticket Magazine
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Figure 5-10.1

1) Twist the magazine retainer as shown in Figure 5-10.1

Figure 5-10 Steps for Removing the Magazine

Figure 5-10.2

Figure 5-10.3

2) Lift the magazine guard rail on the passive diverter as shown in Figure 5-10.2

3) Remove the magazine by sliding it out as shown in Figure 5-10.3

5.2.3.5 Passive Diverter (for S7- S8 and E10 — E14 only)

The Passive diverter needs to be removed, as there is a need to access to the Transport
mounting bracket for replacement so as to accommodate the new sensor that is going to be

installed

Passive
Diverte

Transport
module

Figure 5-11 Removal of Timing Pulley Belt




1) Remove the timing pulley belt as shown in Figure 5-11

Figure 5-12 Passive Diverter

1) Disconnect all existing connectors from the Passive diverter
2) Unscrew the thumbscrew on the passive diverter as shown in Figure 5-13

Figure 5-13 Location of Thumbscrew on the Passive Diverter

3) Remove the passive diverter

67
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5.2.3.6 Eltra-Transport (Both Exit and Entry side of the AG) (For S9-S12 only)

Figure 5-14 Location of Eltra-Transport in the AG
1) Remove all existing cable connected to the Eltra-Transport

09,

Figure 5-15 Location of the 4 Screws to be Remove Under the Eltra-Transport Mounting Racket
2) Untighten the 4 screws located below the Eltra-Transport mounting bracket as shown
in Figure 5-15
3) Remove the Eltra-Transport

5.2.3.7 Magnetic Ticket transport module (Both Exit and Entry side of AG) (S7 - S8 and
E10- E14 only)
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Figure 5-16 Magnetic Ticket Transport Module
1) Disconnect all existing connectors from the Magnetic ticket transport module

2) Unscrew the thumb screw on the transport module as shown in Figure 5-17

Figure 5-17 Location of Thumbscrew on the Module
3) Remove transport module

5.2.3.8 Existing Bezel on both Entry and Exit end
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Figure 5-18 Existing Bezel
1) Unscrew the screw located behind the bezel inside the AG Cabinet as shown in
Figure 5-19

Figure 5-19 Location of Screw on the Existing Bezel
2) Remove the existing bezel

5.2.3.9 Existing CSC Reader-Writer and Antennas

The existing CSC reader-writer has to be removed and later installed on a new bracket
(Bracket 1, Thales reader and New 2"! Antenna) so as to accommodate the mounting of
a second antenna.
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Figure 5-20 Location of the CSC Reader-Writer

1) Disconnect all cables connected to the CSC Reader-Writer.

O 0
O O

Figure 5-21 Location of Screws on the CSC Reader-Writer and First Antenna

2) Untighten the 4 screw that is securing the CSC Reader-Writer to the top cover as
shown in Figure 5-21

3) Remove the CSC Reader-Writer
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5.2.3.10 Existing UPS

Figure 5-22 Existing UPS

1) Disconnect all existing cable connected to the existing UPS
2) Remove the existing UPS

5.2.3.11 UPS mounting Bracket (For S7-S8 only)

Figure 5-23 Locations of Screws on the UPS Mounting Bracket for S7-S8

1) Untighten the 4 screws on the UPS mounting bracket as shown in Figure 5-
23

2) Remove the UPS mounting bracket
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5.2.3.12 Existing cables

Some of the existing cables were to be removed as after the upgrade, it will no longer be in
used.

List of cables in the table below were meant to be removed:

Table 5-1 Cables to be Removed for S7 to S8 AG

Cable no. Cable name

STE9812-0200

RS485 Communication Cable

STE9812-0050

UPS Signal Cable

STE9812-0210

RS232 Communication Cable

STE9812-0400

Magnetic Head / Read-Write Cable

STE9812-0410/412

PIM / Transport / Diverter Cable

STE9812-0420

Transport Cable

STE9812-0430

PIM to Read Amplifier Cable

STE9812-0440

Local PIM Supply Cable

STE9812-0450

ECU RS422 / PIM Interface / Exit

STE9812-0520

Interconnect PIM / CSC-RW Cable

STE9812-0730

Remote GED / PIM Power Cable

STE9812-0740

Remote PIM Cable

STE9702-0401

Local Validation Display

STE9702-3600

Concession Light Extension Cable

STE9812-0310

Interface Supply Cable

STE9812-0340

Interface/Alarm Cable

STE9812-0350

Interface/Stacker #2 Cable

STE9812-0360

Interface/Diverter Cable

STE9812-0510

Interconnect Device Cable

Table 5-2 Cables to be Removed for S9 to S12 AG

Cable no.

Cable name

STE9812-0512

ECUto LIB

STE9702-3601

ECU to Concession Lamp Ext

STE9702-0402

ECU to Validation Lamp Ext
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STE9812-0054

UPS Signal Cable LIB to ECU

STE9812-0053

UPS Signal Cable to LIB

STE9812-0413

Transport Power (Local)

STE9812-0454

Transport Comms (Local)

STE9812-0201

RS485 Comms Cable from BIB

STE9812-0212

RS485 Comms Cable to ECU

STE9812-0742

Transport Power/Comms (Remote)

STE9812-0280

Sensor RX to BIB (S1, S2, S3)

STE9812-0042

UPS Power Cable / 48V PSU (too short)

STE9812-0313

IFM Supply Cable

Table 5-3 Cables to be Removed for E10 to E14 AG

Cable no.

Cable name

STE9812-0360

IFM Board to Diverter Sensor

STE9812-0051

UPS Signal Cable to LIB

STE9812-0052

UPS Signal Cable LIB to ECU

STE9812-0200

RS485 Comms Cable from BIB

STE9812-0211

RS485 Comms Cable to ECU

STE9812-0312

Interface supply cable

STE9812-0441

Local PIM power cable

STE9812-0453

ECU RS422 / PIM interface / Exit

STE9702-0401

Local validation display

STE9702-3600

ECU to Concession Light Ext

STE9812-0511

Interconnect device cable
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5.2.4 New Equipment to be Installed

For gates at S9-S12 please refer to Chapter 6.1-Modification Work of AG Specifically at
S$9-812, for changing of base mounting plate before proceeding to install new equipment.

5.2.4.1 Device Interface Module (DIM)

Figure 5-24 Device Interface Module and the Location to be Installed on

1) Latched the 4 quarter-turn Nylatch onto the Module Mounting Plate as shown in Figure 5-25

Figure 5-25 Location of Latches on the Device Interface Module

2) Connect all cables according to the cable labels to the Termination points on the DIM board.
5.2.4.2 New AG-ECU



76

iv

2%

L3
S
i=]

IL= =
Figure 5-26 New AG-ECU and the Location to be Installed on

1) Slot in the New AG_ECU onto the 4 screws on the Module Mounting Plate then
tighten the 4 screws as shown in Figure 5-27

Figure 5-27 Location of Screw Hole on the New AG-ECU
2) Connect all cables according to the cable labels to the respective termination
points on the
ECU
5.2.4.3 Fire alarm PCB with mounting bracket (For S9-S12 and E10-E14 only)
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Figure 5-28 Location of the Fire Alarm PCB Bracket to be Installed in the AG
1) Install the fire alarm PCB bracket (Bracket 1, Emergency & Fire Alarm PCBA) to
the location as shown in using 3M high bond adhesive tape 2)

Figure 5-29 Fire Alarm Interface Board

3) Latch the 2 quarter-turn Nylatch on the Fire alarm PCB to the mounting bracket
(Bracket 1,Emergency & Fire Alarm PCBA) as shown in Figure 5-30
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Figure 5-30 Location of the Latches on the Board

4) Connect all cables according to the cable labels to the respective termination points
on the Fire alarm PCB and Barrier interface board

5.2.4.4 New Bezel for Thin Cards

N

Figure 5-31 New Bezel and the Location to be Installed on
1) Tighten the 2 screws on the new bezel inside the AG for the exit end of the Gate as
shown in
Figure 5-32
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Figure 5-32 Location of Screws for the Bezel to be Installed Onto the AG

2) At the entry end of the gate a Metal plate will be stick/glue/adhesive with 3M epoxy to
cover up the opening

N

Figure 5-33 Metal Plate for Covering the Bezel at the Entry Side of the Gate
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Figure 5-34 Final Outlook of the Bezel at the Entry Side of the Gate
5.2.4.5 Thin card transport module
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Figure 5-35 Thin Card Transport Module and the Location to be Installed on

1) Screw the thumbscrew on the transport module to the transport mounting bracket
as shown in Figure 5-38
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Figure 5-36 Location of Thumb Screw on the Thin Card Transport Module
2) Connect all cables according to the cable labels to their respective termination points
on the thin card transport module.

5.2.4.6 Passive Diverter

Replacement of the transport mounting plate must be conducted on all AG type before
proceeding to install the Passive Diverter. Details of the modification work can be found in

Chapter 6.
>,

-]
NS |

Figure 5-37 Passive Diverter and the Location to be Installed on
1) Screw the thumbscrew on the passive diverter to the transport mounting bracket as
shown in

Figure 5-38



Figure 5-38 Location of Thumbscrew on the Passive Diverter

2) Connect all cables according to the cable labels to the respective termination points
on the passive diverter

Passive
Diverter

Transport
module

Figure 5-39 Installation of Timing Pulley Belt
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3) Install the new timing pulley belt between the Passive Diverter and the Thin Card
Transport module as shown in Figure 5-39

5.2.4.7 Ticket Magazine



Figure 5-40.1

Figure 5-40.2

83
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Figure 5-40.3

Figure 5-40 Steps for Installing the Magazine

1) Lift the magazine guard rail on the passive diverter as shown in Figure 5-40.1

2) Put back the magazine by sliding it in as shown in Figure 5-40.2

5.2.4.8 Twist the magazine retainer as shown in Figure 5-40.3 CSC Reader-Writer and
2" Antenna on a new bracket (Bracket 1, Thales Reader & New 2" Antenna)

for Reversible and Exit AG

,"'
.
o v
Figure 5-41.1 Figure 5-41.2 Figure 5-41.3

Figure 5-41 Location of CSC Reader-Writer and Second Antenna
1) Install the second antenna on the new bracket and tighten the 4 long screws with

spacer on as shown in
2)
3) Figure 5-41.1
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4) Install the CSC Reader-Writer on the inner side of the new bracket and tighten the 4
long screws with spacer on as shown in

6) Figure 5-41.2

7) Slot the new bracket with the CSC-Reader-Writer and a Second antenna to the 3
screws on the Panel-Top as shown in

9
3
4

Figure 5-41.3
Tighten the 2 screws to secure the bracket to the Panel-Top

Connect all cables according to the cable labels to the respective termination points
on the CSC-RW and 2" antenna.

New UPSThere will be 3 sub-chapters detailing the different types of installation methods
meant for the different types of gates.

- Chapter 5.2.4.8.1 will be detailing the installation methods meant for S7-S8
- Chapter 5.2.4.8.2 will be detailing the installation methods meant for S9-S12
- Chapter 5.2.4.8.3 will be detailing the installation methods meant for E10-E14

)
)
)
)

5.2.4.8.1 Installation of New UPS for S7-S8

7 5z < W
< e
\
\Grf“ “’/
e,

Figure 5-42 Location of the UPS Mounting Brackets to be Installed on the Remote side of
the AG

1) Install the 2x UPS mounting bracket (Bracket 1, UPS (S7-S8)) for the New UPS to
the base plate of the AG
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Figure 5-43 Place the New UPS on Top of the UPS Mounting Bracket

2) Place the New UPS on top of the UPS mounting bracket (Bracket 1, UPS (S7-S8))
and connect all Cables to the respective termination points of the UPS

5.2.4.8.2 Installation of New UPS for S9-S12

Figure 5-44 Location of Gas Spring in the AG
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Figure 5-45 Method of Disconnecting the Gas Spring from the Ball Joint

1) Disconnect the lower end of the gas spring from the gas spring bracket by lifting up the
C-Clip and push it out of its socket as show in Figure 5-44 and Figure 5-45

2) Remove the gas spring bracket by untightening the 2 bolt on the bracket as
show in Figure 5-44

Figure 5-46 UPS Mounting Bracket and the Location to be Installed On
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3) Insert the UPS mounting Bracket {Bracket 1, UPS (SUB ASSY-WELD, S9-S12)}
4) Tighten the 4 screws and nuts to secure the bracket to the AG as shown in Figure 5-
46

AR

Figure 5-47 Location of Screw Holéfer Inserting Back the Gas Spring

5) Reinstall back the gas spring as shown in Figure 5-47

Top of
the UPS

Figure 5-48 Location of UPS to be Slotted on the Mounting Bracket
6) Slot the New UPS into the mounting bracket according to the orientation as shown

in Figure 5-48
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7) Install the UPS securing bracket (Bracket 2, UPS (E10-E14, S9-S12)) and tighten
the wing nut to secure the UPS
8) Connect all cables according to the cable labels to the respective termination point

on the new
UPS

5.2.4.8.3 Installation of New UPS and relocation of the Passenger Logic Control (PLC) for
E10-E14

Figure 5-49 PLC and the Location in the AG

1) Disconnect all cables connected to the PLC
Figure 5-50 Location of the Screws on the PLC

2) Loosen the 4 screws mounting the PLC to the Module mounting plate (Plate Mounting
Module-Entry (Type1)) as shown in Figure 5-50

3)Remove the PLC and the 4 screws on the Module mounting plate (Plate Mounting
Module-Entry (Typel))
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Bracket 1, PLC (E10-E14) to Plate
Mounting module-Entry (Type1)

.
S

Figure 5-51 Bracket 1, PLC (E10-E14) and Location in the AG

PLC to Bracket 1, PLC (E10-E14)

4) Install the new PLC mounting bracket and tighten the 4 screws to secure the bracket to the

base mounting plate as shown in Figure 5-51

Figure 5-52 Location of Screws to be Tighten to Secure PLC to Bracket 1, PLC (E10-E14)

O
O

5) Insert the PLC and tighten the 4 screws to secure it to the PLC mounting plate
{Bracket 1, PLC (E10-E14)} as shown in Figure 5-52
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6) Connect all cables according to the cable labels to the respective termination point on the
PLC
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Figure 5-53 New UPS and the Location to be Installed on

7) Slot in the UPS mounting bracket {Bracket 2, UPS (E10-E14, S9-S12)} and tighten
the 4 nuts as shown in Figure 5-53

\

Figure 5-54 Location of the Wing Nut to be Tighten on the UPS Mounting Bracket

8) Slot in the New UPS into the UPS mounting bracket according to the orientation as
shown in Figure 5-54
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9) Install the UPS securing bracket {Bracket 1, UPS (E10-E14, S9-S12)} and Tighten
the wing nut to secure it as shown in Figure 5-54

10) Connect all cables according to the cable labels to the respective termination point

on the UPS
5.2.4.9 New cables

5.2.4.9.1 Cables and Cable Routing for S7-S8 AG

Table 5-4 New Cable to be Added for S7 to S8

Cable no. Cable name Installed on Site/Pre-assembled
BTSUG AG3 001 DIM Power Cable On Site

BTSUG AG3 002 DIM Comms Cable On Site

BTSUG AG3 003 UPS COMMS On Site

BTSUG AG3 005 DIM Transport Sensor Ext On Site

BTSUG AG3 006 DIM Transport Sensor Pre-assembled on Transport
BTSUG AG3 007 Transport Exit Sensor Pre-assembled on Diverter
BTSUG AG3 008 Transport Motor Ext On Site

BTSUG AG3 009 Ticket Transport Solenoid & Motor Cable Pre-assembled on Transport
BTSUG AG3 010 Transport Solenoid Pre-assembled on Transport
BTSUG AG3 011 Ticket Transport Solenoid Sensor Ext On Site

BTSUG AG3 012 Ticket Transport Solenoid Sensor Pre-assembled on Transport
BTSUG AG3 013 Validation Lamp (Local) On Site

BTSUG AG3 014 Interface/Stacker #2 Cable On Site

BTSUG AG3 015 Concession Light Extension Cable On Site

BTSUG AG3 026 Interconnecting Device Cable to LIB (GED, VAL, SPK) On Site




Figure 5-55 Existing Trunking on Site for S7-S8 AG

Figure 5-56 Cable Routing for BTSUG AG3 001
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Figure 5-57 Cable Routing for BTSUG AG3 002

Figure 5-58 Cable Routing for BTSUG AG3 005
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Figure 5-60 Cable Routing for BTSUG AG3 013

Figure 5-62 Cable Routing for BTSUG AG3 014

95



Figure 5-63 Cable Routing for BTSUG AG3 015

Figure 5-64 Cable Routing for STE 9812-0520 REV00
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Figure 5-65 Cable Routing for STE 9812-0510 REV01

Figure 5-66 Cable Routing for STE 9812-0320 REV00
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5.2.4.9.3 Cables and Cable Routing for E10-E14 AG

Table 5-6 New Cable to be added for E10-E14

Cable no. Cable name Installed on Site/pre-assembled

BTSUG AG2 001 DIM Power Cable On Site

BTSUG AG2 002 DIM Comms Cable On Site

BTSUG AG2 003 UPS Comms On Site

BTSUG AG2 004 Emergency Signal Cable On Site

BTSUG AG2 005 DIM Transport Sensor Ext On Site

BTSUG AG2 006 DIM Transport Sensor Pre-assembled on Transport
BTSUG AG2 007 Transport Exit Sensor Pre-assembled on Diverter
BTSUG AG2 008 Transport Motor Ext On Site

BTSUG AG2 009 Ticket Transport Solenoid & Motor Cable Pre-assembled on Transport
BTSUG AG2 010 Transport Solenoid Pre-assembled on Transport
BTSUG AG2 011 Ticket Transport Solenoid Sensor Ext On Site

BTSUG AG2 012 Ticket Transport Solenoid Sensor Pre-assembled on Transport
BTSUG AG2 013 Local Validation Display. On Site

BTSUG AG2 014 Stacker Cable On Site

BTSUG AG2 015 Concession Light Extension Cable On Site

BTSUG AG2 026 Isr1§-’:<r;:onnecting Device Cable to LIB (GED, VAL, On Site

fra=
g

|
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|

Figure 5-82 Existing Trunking on Site for E10-E14




Figure 5-83 Cable Routing for BTSUG AG2 001

Figure 5-84 Cable Routing for BTSUG AG2 002
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Figure 5-87 Cable Routing for BTSUG AG2 008
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Figure 5-88 Cable Routing for BTSUG AG2 011

Figure 5-89 Cable Routing for BTSUG AG2 013
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Figure 5-90 Cable Routing for BTSUG AG2 014

Figure 5-91 Cable Routing for BTSUG AG2 015
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Figure 5-92 Cable Routing for BTSUG AG2 026

Figure 5-93 Cable Routing for STE 9812-0522 REV00
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Figure 5-94 Cable Routing for STE 9812-3020 REV00

6 Details for Modification Work

New equipment that was used in the upgrade will be used across the whole upgrade project.
As there are different types of gates around, some modification was to be conducted in order
to accommodate to the equipment. This chapter will share in details what specific
modification that will be conducted.

- Chapter 6.1 is specifically meant for S9-S12. It must be conducted before installing
of new equipment

- Chapter 6.2 is specifically meant for S7-S8 and E10-E14. It must be conducted
before installing back of the Passive Diverter

- Chapter 6.3 is specifically meant for S7-S8 and E10-E14 to modify the Cubic Passive
Diverter so as to be compatible with the thin card transport module. It must be
conducted before installing back the Cubic Passive Diverter

- Chapter 6.4 is meant for all type of gates. Since magnetic cards will be phased out,
the Ticket return opening on the Panel-Top must be sealed up.

6.1 Modification Work of AG Specifically at S9-S12

In this chapter we will be specifically going over the detail for changing of the mounting
plates for gates at S9-S12.

This chapter will be containing these following 4 sub-chapters, detailing:
6.1.1 - Equipment to be remove
6.1.2 - Removal of existing Mounting plate from the AG
6.1.3 - Installing of new mounting plate to the AG
6.1.4 - Installing back existing equipment
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6.1.1 Equipment to be Removed

6.1.1.1 Stacker module, Stacker Bracket and Ticket Magazine Retainer

Figure 6-1 Stacker Module

1) Disconnect all cables connected to the Stacker Module

o O

Figure 6-2 Location of Thumbscrews on the Stacker Module

2) Untighten the 3 thumbscrews as shown in the Figure 6-2
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Figure 6-3 Location of the Bolt on the Stacker Clip

3) Untighten the bolt securing the stacker to the stacker clip as show in Figure 6-3 4)
Remove the stacker module

O
O O

Figure 6-4 Stacker Mounting Bracket and the Locations of the Screws
5) Disconnect the cable connected to the magazine sensor

6) Untighten the 4 screws on the Stacker mounting bracket {Mounting Bracket

— Stacker, Gate
(1)} as shown in Figure 6-4

7) Remove the bracket
8) Untighten the bolts and washer on the magazine retainer
9) Remove the magazine retainer 6.1.1.2 AC junction box
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Figure 6-5 Location of Screws on the AC Inunction Box top Lid
1) Disconnect all cables connected to the AC junction box

2) Untighten the 4 screws located at the top lid of the AC junction box as shown in
Figure 6-5
3) Remove the top lid of the AC junction box

O O

Figure 6-6 Location of Screws Inside the AC Junction Box to be Untighten

4) Untighten the 2 screws inside the AC junction box as shown in Figure 6-6 5)
Remove AC junction box
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6.1.1.3 GED

oo

Figure 6-7 Location of Nuts on the GED.
1) Disconnect all cables connected to the GED
2) Untighten all 4 nuts on the GED as shown in Figure 6-7
3) Remove GED

6.1.1.4 Barrier Interface Board (BIB)
Figure 6-8 Barrier Interface Board and the Locations of the Nylatch

1) Disconnect all cables connected to the Barrier Interface Board
2) Unlatched the 4 quarter-turn Nylatch as shown in Figure 6-8
3) Remove the Barrier Interface Board
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O O
O O

Figure 6-9 BIB mounting Brackets and the Location of the Screws

4) Untighten all screws on the mounting bracket as show in Figure 6-9
5) Remove the mounting bracket
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