Execution Version

SCHEDULE C1. - SWTC

(Clause 1.1)

AUSTRALIA\TCZ\249541433.01



SN
'(_l_l_“_,’)' Transport
NSW | for NSW

Sydney Metro City &
Southwest

Central Station Main Works
Contract Schedules

Schedule C1
Scope of Works and Technical Criteria



Sydney Metro City & Southwest — Schedule C1
Central Station Main Works

PROJECT Sydney Metro City & Southwest DATE 27 February 2018

GROUP Sydney Metro City & Southwest STATUS Final

AUTHOR Transport for NSW REVISION 3.1

COMPANY Transport for NSW FILE NUMBER | SM-17-00000291

FILE NAME Central Station (CSM) Schedule C1 - Scope of Works and Technical Criteria - Main Body (Master)
(Execution Version).DOCX

Scope of Works and Technical Criteria

Main Body




Sydney Metro City & Southwest ~ Schedule C1
Central Station Main Works

Contents

1 Introduction 1
1.1 Scope of Works and Technical Criteria (SWTC) Overview 1
1.2 Objectives for the Project and the Project Works 1
1.3 Purpose and interpretation of SWTC 2
1.4 Definitions and interpretations 3
2 Scope 5
2.1 General 5
2.2 CSM Contractor's Activities 6
2.3 Project Works 7
2.31 Metro Station Works 7
232 Central Station Works 10
233 Central Walk Works 16
2.4 Temporary Works 22
2.5 Interface Works 23
2.6 Existing Assets excluded from Scope of Works 24
3 General Requirements 25
3.1 General 25
3.2 Minimum Codes and Standards 26
3.3 Effect of the Project Works, the Temporary Works and the CSM Contractor’s Activities 26
3.4 Site Investigation 28
3.5 Condition Surveys 29
3.6 Survey 29
3.7 Geotechnical Validation 29
3.8 Ground Movements 30
3.9 Instrumentation and Monitoring 30
3.10 Standard and available components and materials 31
3.1 Sustainability 31
3.12 Systems Assurance 31
3.13 Durability 31
3.14 Noise and Vibration 32
3.15 Safety in Design 32
3.16 Commissioning and Testing 34
4 Technical Requirements 35
4.1 General requirements 35
4.2 Design Life 36
4.3 Durability 39
4.4 Operating environment ranges 40
4.5 Electromagnetic compatibility 40
4.6 Architectural 41
4.7 Heritage 41
4.8 Civil and structural 41
4.9 Rail, rail systems and communications 41

Scope of Works and Technical Criteria
Main Body



Sydney Metro City & Southwest — Schedule C1
Central Station Main Works

4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24

5

5.1
5.2
5.3
5.4
5.4.1
542
543
544
545
546
547
548
549
5.5
55.1
55.2
5.6
5.6.1
5.6.2
5.7
571
572
573
5.8
5.9
5.9.1
59.2
593
5.10

- 51041
5.10.2
5.11
5111
511.2

Electrical services

Mechanical services

Metro track and tunnel alignment
Fire and life safety

Customer Centric Design
Wayfinding

Public Art

Asset Management

Security Engineering

Cyber Security

Advertising

Retail

Safeguarding for Future Works
Rooms

Cable Containment for Interface Works

Construction Requirements

General

Construction Facilities & Requirements
Construction Management

Pedestrian management in Central Station
General Requirements

Intercity Concourse

ESR Concourse

Northern Entrance

South Concourse

Elizabeth Street Entrance

Suburban Platforms

Intercity Platforms

Pedestrian Tunnels

Traffic Management

Road conditions

Traffic and Transport Management Procedures
Operational Restrictions

General

Special Events

Access Requirements

Track Access Regime

Interface Contractors Access Requirements
Property Access and Utility Services
Security Requirements

Safety Requirements
Emergency/Incident response

Fire Life Safety

Chain of Responsibility

Maintenance during construction
General

Sydney Yard Cess Area and SYAB
Temporary Facilities for Sydney Trains
The Rolling Stock Officers Building

The Rolling Stock Officers Building

41
42
42
42
42
42
42
42
42
43
44
44
45
45
45

46

46
46
51
56
56
58
58
58
58
59
59
59
59
61
61
62
64
64
64
64
64
66
75
75
76
76
76
76
77
77
78
78
78
79

Scope of Works and Technical Criteria

Main Body



Sydney Metro City & Southwest — Schedule C1
Central Station Main Works

5113 The Loft Building

5114 Meeting Room Facilities
512 Cranage

5121 Site Cranage

80
81
81
81

Scope of Works and Technical Criteria
Main Body



Sydney Metro City & Southwest — Schedule C1
Central Station Main Works

List of Appendices

AO01 Defined Terms and Acronyms

BO1 Civil and Structural Works

B02 Rail, Rail Systems and Telecommunications
B0O3 Architectural Requirements — Spatial, Functional and Finishes
BO4a | Electrical Services

B04b | Mechanical Services

B0O5 Fire and Life Safety

BO6 Heritage Conservation Works

BO7 Sustainability R'equirements

BO8 Not Used

B09 Customer Centred Design (CCD) Requirements
B10 Wayfinding and Signage

B11 Public Art

B12 Asset Management Information

B13 Advertising

B14 Retail

B15 Design and Safeguarding Requirements

B16 Pedestrian Modelling Requirements

Co1 Metro Station Vertical Transport Specification
Co02 Central Station Lift Specification

C03 Central Station Escalator Specification

C04 Indra Specification

C05 Not used

CO06 SYAB Operation and Maintenance Manual

co7 Construction Pedestrian Modelling Specification
D01 SWTC Drawings

EO1 Metro Station Works Interface Schedule

E02 Interface Schedule — Central Station Works and Central Walk Works

Scope of Works and Technical Criteria

Main Body




Sydney Metro City & Southwest ~ Schedule C1
Central Station Main Works

FO1 Metro Station Room Schedule

F02 Central Station Room Schedule

FO3 Metro Station Room Data Sheets

F04 Central Station Room Data Sheets

FO5 FO5 Metro Station Room Data Sheets — Interface Contractor's Equipment —
Size and Weight

FO6 Metro Station Cable Containment Schedule

Scope of Works and Technical Criteria

Main Body



'«L\‘L’)’ Transport
NSW | for NSW

Sydney Metro City &
Southwest

Central Station Main Works
Contract Schedules

Schedule C1

Scope of Works and Technical Criteria

Appendix A01
Defined terms and acronyms



Sydney Metro City & Southwest — Central Station Works

PROJECT Sydney Metro City & Southwest DATE 20 February 2018
GROUP Sydney Metro City & Southwest STATUS FINAL

AUTHOR Transport for NSW REVISION 1.2

COMPANY Transport for NSW FILE NUMBER | SM-17-00000426

FILE NAME Central Station Main Works (CSM) SWTC App A01Schedule C1 - Appendix A01 - Defined terms and

acronyms (Execution Version).DOCXSchedule C1 - Appendix A01 - Defined terms and acronyms

(Execution Version).DOCX




Sydney Metro City & Southwest — Central Station Main Works

Contents

1 Defined and acronyms

Scope of Works and Technical Criteria
Appendix AC1
Defined terms and acronyms




Delete This Text — Keep Blank page if Table of Contents is an uneven (1, 3, 5
etc) number of pages. Otherwise delete section break below.



Sydney Metro City & Southwest - Central Station Main Works
Schedule C1

1 Defined terms and acronyms

(a) Defined terms and acronyms which have been defined in clause 1.1 of the General
Conditions have the same meaning where used in this SWTC.

(b) For the purposes of this SWTC the defined terms and acronyms in Tables 1 and 2
respectively below have the related meanings set out opposite them unless the
context requires otherwise.

Table 1 — Defined Terms

Abnormal Operation The continuance of Normal Operations incorporating pre-
planned changes to operations to accommodate special events
or planned maintenance activities.

Acceptable Effects As given in section 3.3(e) of the SWTC.

Access Consultant As given in section 4.20.2 of the SWTC.

Advertising Provisioning | The plan of that name to be prepare by the CSM Contractor in

Plan accordance with the requirements of Appendix B13 to the
SWTC.

Advertising Specialist The specialist of that name to be engaged by the CSM
Contractor in accordance with the requirements of Appendix

B13 to the SWTC.

Advertising Strategy The Sydney Metro City & Southwest Advertising Strategy.

Alternative Solution As given in the BCA.

Ambulance Service of State Government body providing ambulance services.

NSW

ASA Standards The network standards for NSW transport assets which are set
and managed by ASA.

Asset Individual element of the Project Works, including those
elements of the Project Works set out in section 4.2 of the
SWTC. '

Back of House Area (or Operational areas of the stations not accessible to customers.

BOH)

BCA Building Code of Australia which forms part of the National

Construction Code. It is the building code in force for building
developments in NSW, as published by the Australian Building
Codes Board.

Scope of Works and Technical Criteria
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BCA Consultant As given in section 4.21 of the SWTC.
Bounce Hostel Bounce Hostel Sydney, which is located at 28 Chalmers Street
Surry Hills.

Cause And Effect Matrix | A systematic description within the FER that defines the
required actions (including automatic, semi-automatic and
operator led) in response to all possible forms and
combinations of fire alarm (including automatic and manually
initiated). Includes performance requirements for the required
interlocks between Fire Safety Systems and the sequence and
timing of all steps.

CBD Coordination Office | The division of that name within Transport for NSW.
(or Sydney Coordination

Office)

CCALC A propriety software programme used for cantilever
calculations as part of OHW design.

Central Station The railway station located at the southern end of the Sydney

CBD, and bounded by Railway Square and Pitt Street in the
west, Eddy Avenue in the north, Elizabeth Street in the east
and Sydney Yard Cess Area in the south.

For the purposes of the SWTC, Central Station excludes the
Metro Station.

Central Electric Station The existing building which is generally known by that name
Building and which is located to the north of existing platforms 12/13.

Central No 1 and Central | The substations generally known by that name which are
No 2 Substations located in the ESR.

Central Station Precinct Central Station and its contextual surrounds.

Central Station Works The elements of the Project Works set out in section 2.3.2 of
the SWTC.

Central Walk Works The elements of the Project Works set out in section 2.3.3 of
the SWTC.

Chalmers Street Entrance| The existing entrance to Central Station from Chalmers Street
into the South Concourse.

Cleaners Amenities The existing building which is generally known by that name
Building and which is located in the Sydney Yard Cess Area.
Combined Design The combination of a Design Fire Scenario with a Design
Scenario Egress Scenario.

Scope of Works and Technical Criteria
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Term Meaning

Combined High Challenge Either:
Scenario

° the combination of Design Fire Scenario with a High
Challenge Egress Scenario; or

o the combination of High Challenge Fire Scenario with a
Design Egress Scenario; or

° a Combined Design Scenario where a single system
failure is being tested for sensitivity.

Combined Extreme Event| Either:

Scenario
o the combination of any category fire scenario with an
Extreme Event Egress Scenario; or
° the combination of an Extreme Event Fire Scenario with
any category Egress Scenario.
Conservation As given in section 3.11 of Appendix B06 to the SWTC.
Management Plan (or
CMP)
Construction Traffic As given in MR-Prelude.

Management Plan

Council of the City of The local government council which covers Central Station.
Sydney
Critical Equipment All equipment that forms part of systems and services that are:

° critical to maintaining the Normal Operation of Sydney
Trains and / or Sydney Metro services (at design train
frequency for the ultimate design year); or

o required for responding to an emergency (including the
requirements of the CSM Contractor’'s FLS Strategy).

Critical Equipment Room | A room containing any Critical Equipment

Crown Certifier A building certifier providing certificates of compliance for
Crown developments on behalf of the Crown in accordance
with the NSW Environmental Planning & Assessment Act 1979.

Crown Project A development on State Government owned land as defined in
the NSW Crown Lands Act 1989 and in accordance with the
NSW Environmental Planning & Assessment Act 1979.

Customer Centred Design| The design process as explained in the Sydney Metro City &
(or CCD) Southwest Design Guidelines.

Customer Reference As given in section 3.1 of SWTC Appendix B09.
Panel (or CRP)

Scope of Works and Technical Criteria
Appendix A01
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Meaning
Customer Satisfaction Timeliness, convenience, safety and security, comfort,
Drivers accessibility, information, ticketing, cleanliness and customer
service.

Deemed-To-Satisfy (or The BCA term describing the prescriptive provisions which are
DtS) ‘deemed’ to satisfy the performance requirements of the BCA.

Degraded Operation The state of continuing train operations with significant
unplanned failures, such as track related and communication
system failures.

Design Egress Scenario | An emergency egress scenario that could reasonably be
expected to occur within the design life time of the
infrastructure but with all fire safety measures and systems
operating as designed.

Design Fire Scenario A fire scenario that could reasonably be expected to occur
within the design life time of the infrastructure but with all fire
safety measures and systems operating as designed.

Design Life As given in section 4.2(a) of the SWTC.
Design Review Panel As given in the Project Planning Approval (Chatswood to
Sydenham).

Deterministic Assessment| A Quantitative Assessment were definable inputs are analysed
to produce a repeatable output, and statistical variation is not
factored in.

Devonshire Street Tunnel | The existing customer tunnel at Central Station between the
South Concourse and Henry Deane Plaza.

Disability Council NSW The organisation acting as official advisor to the State
Government and monitors the implementation of government
policy with respect to disability inclusion.

Down The direction of trains away from Central Station.

East Concourse The new east concourse at Central Station which is described
in section 2.3.3(b)(i) of the SWTC.

Eastern Entrance The new entrance to Central Station which is described in
section 2.3.3(b)v of the SWTC.

Eastern Stairs Entrance | The existing entrance to Central Station from Elizabeth Street
(opposite Kippax Street), which connects to the Eastern
Suburbs Railway Concourse and the North Concourse.

Eastern Suburbs Railway | The existing concourse at Central Station that runs between
(or ESR) Concourse the South Concourse and the Elizabeth Street Entrance.

Scope of Works and Technical Criteria
Appendix A01
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Term Meaning

ESR ‘Ghost’ Platforms The existing redundant platforms beneath the ESR Concourse.

Elizabeth Street Entrance | The existing entrance to Central Station from Elizabeth Street
(opposite Foveaux Street), which connects to the Eastern
Suburbs Railway Concourse and the North Concourse.

Emergency Operation The state of trains operating in response to a major safety or
security related event.

Emergency Services Any or all of Fire and Rescue NSW (FRNSW), NSW Police
Force, Australian Federal Police, Ambulance Service of NSW,
and the NSW State Emergency Service (SES).

Enabling Works The works delivered by others on behalf of the Principal ahead
of the commencement of construction of the Project Works.

Enclosed Space A room, space or area typically but not necessarily, bounded by
walls and a roof, in which without mechanical systems, heat,
contaminants, stale air, or smoke could accumulate.

Extreme Event Egress An emergency egress event considered beyond credible or of
Scenario extremely low likelihood, however if the scenario is likely to
have a high consequence, it is appropriate to consider if there
are reasonably practicable fire safety mitigation measures that
can be applied in order to demonstrate SFAIRP.

Extreme Event Fire A fire event considered beyond credible or of extremely low
Scenario likelihood, however if the scenario is likely to have a high
consequence, it is appropriate to consider if there are
reasonably practicable fire safety mitigation measures that can
be applied in order to demonstrate SFAIRP.

Fire Control Room The existing fire control room for Central Station, located in
Eddy Avenue.

Fire Engineering Brief (or | A document that defines the scope of work for the fire

FEB) engineering analysis. Its purpose is to set down the basis, as
agreed by the relevant stakeholders, on which the fire safety
analysis will be undertaken. As described in the IFEG and
AS4825 and Appendix B5 to the SWTC.

Fire Engineering Report | The core document recording the fire safety design. It records
(or FER) the relevant project parameters, features and safety provisions,
design inputs and assumptions, and the concepts behind the
design. The FER documents the analysis outcomes and
demonstrates and conclude that the fire safety design meets
the level of performance and acceptance criteria agreed in the
FEB. As described in the IFEG and AS4825 and Appendix B05
to the SWTC.

Scope of Works and Technical Criteria
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Term Meaning

Fire Hazard Properties The properties of a material or assembly that indicate how they
behave under specific fire test conditions and includes
combustibility, average specific extinction area, critical radiant
heat flux, flammability index, smoke-developed index, smoke
development rate, spread-of-flame index, group number, and
smoke growth rate index, as defined in the BCA.

Fire & Rescue NSW (or | The State Government agency responsible for the provision of
FRNSW) fire, rescue and hazmat services in cities and towns across
New South Wales or any other entity appointed to undertake
some or all of the functions of that agency.

Fire Resistance Level A measure of the fire performance of structural element or
(FRL) barrier expressed in ‘theoretical’ minutes based on a
standardised lab furnace test defined in AS1530.4. Comprises
of: structural adequacy (ability to maintain load carrying
capacity) / integrity (ability to prevent the spread of flame) /
insulation (ability to prevent the passage of heat via
conduction).

Fire Safety Systems All systems and measures used to mitigate the risk of fire.
Includes:

o integration with fire safety elements of rail systems,
rolling stock and operations;

o means of escape, including exit routes, exit widths, and
fire protection of exit routes;

o fire compartmentation and fire resistance;
° fire hazard properties of materials;
° smoke control;

o fire suppression systems, including sprinklers and
gaseous suppression;

o automatic fire detection;

° occupant warning systems;

° emergency lighting and signage;

° fire fighting access and facilities;

o first attack firefighting equipment;

° emergency and other fire related power requirements;
° fire incident management; and

° fire related operational requirements, maintenance and
housekeeping.

Scope of Works and Technical Criteria
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First Responders A Sydney Trains document to provide information for
Emergency Information emergency services on arrival concerning layout of features
Kit (or FREIK) and location of services.

Fire and Life Safety (or The generic term adopted within the transport infrastructure
FLS) industry describing the field of fire safety engineering.

Fractional Effective Dose | A probabilistic time-integrated value used to estimate the
(or FED) accumulated hazard associated with inhalation of toxic gases
or heat exposure on people.

Forecourt Entrance The existing entrance to Central Station on the west side,
which connects to the Grand Concourse.

Gateline One or more gate arrays forming a barrier line dividing paid and
unpaid areas of a railway station.

Grand Concourse The existing concourse at Central Station located to the north
of the Intercity Platforms. For the purposes of the SWTC, the
Grand Concourse includes the unpaid and paid areas.

Help Point An interface where a customer may request information of
assistance from the Operator.

Heritage Conservation As given in section 3.3 of Appendix B0O6 to the SWTC.

Management Plan (or
HCMP)

Heritage Interpretation As given in section 3.10 of Appendix B0O6 to the SWTC.
Plan (or HIP)

High Challenge Egress Emergency egress scenarios that are unlikely to occur during
Scenario the Design Life of the infrastructure but are assessed to test the|
sensitivity of assumptions made in the development of Design
Egress Scenarios.

High Challenge Scenario | Fire scenarios that are unlikely to occur during the Design Life
of the infrastructure but are assessed to test the sensitivity of
the fire effects and assumptions made in the development of
Design Fire Scenarios.

Human Factors The discipline that applies knowledge of human capabilities
and limitations to the design, operation and maintenance of
technological systems.

Intercity Concourse The existing concourse at Central Station located to the north
of existing platforms 8/9, 10/11, 12/13 and 14,15, which
provides connection between the Grand Concourse and the
North Concourse.

Scope of Works and Technical Criteria
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Term

Intercity Platforms

Meaning

The existing platforms 1, 2/3, 4/5, 6/7, 8/9, 10/11, 12/13 and
14/15, including adjustments required by the Contract.

Interface Requirements
Specifications (or IRS)

The documents of that name included in Appendix EO1 to the
SWTC.

Interface Schedules

The schedules included as Appendices EO1 and E02 to the
SWTC which detail responsibilities of the CSM Contractor and
Interface Contractors in relation the Interface Work.

Interchange

The area where customers access the public transport network,
transfer between modes or services, and connect to urban
centres as part of their journey.

International Standards

The international standards published by the International
Organization for Standardization.

Kiss and Ride

A dedicated limited time parking bay near a public transport
mode for picking up or dropping off Customers.

Likelihood Return Period

An estimate, typically determined through a risk based
statistical assessment, of the likelihood of an event occurring
within a particular period of time

Loads

The Sydney Metro City & Southwest electrical power
consuming devices or points which are connected to a final
sub-circuit of the LV Distribution System.

Loft Building

The existing building which is generally known by that name
and which is located at the north end of existing platforms
14/15.

LoS

The level of service as set out in “Pedestrian planning and
design” by John J. Fruin.

LRV

Light rail vehicle as part of the Sydney Light Rail Project

Metro Utility Service

A Ultility Service required for the operation and maintenance of
the Metro Station.

Metro Station

The new underground metro station for the Sydney Metro City
& Southwest located under Central Station.

Metro Station Works

The elements of the Project Works set out in section 2.3.1 of
the SWTC.

Minimum Clear Height (or
MCH)

The vertical distance between the finished floor level and the
underside of the element of lowest obstruction (excluding
suspended signage).

Scope of Works and Technical Criteria
Appendix A01
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Term Meaning

Minimum Clear Width (or | The dimensional criteria stated in this SWTC and further
MCW) illustrated in the SWTC Drawings and Contract Schedules.

Minimum Dimension (or | The dimensional criteria stated in this SWTC and further
MD) illustrated in the SWTC Drawings and Contract Schedules.

New South Wales Police | The State Government agency responsible for policing in NSW

Normal Load Those Loads not defined as either Safety Service Loads or
Operations Critical Loads.

Normal Operation The general state of daily running of the trains, taking into
account minor delays and disturbances.

North South Concourse The new north south concourse at Central Station which is
described in section 2.3.2(b)vii of the SWTC.

North Concourse The existing concourse at the north end of Central Station
which extends from the Northern Entrance to the entrance from
Elizabeth Street and connects to all suburban platforms.

Northern Entrance The existing entrance to Central Station which addresses Eddy
Avenue Plaza and connects with the North Concourse.

Northern Y-Link Tunnel The existing pedestrian tunnel which connects the Southern
Intercity Interchange Tunnel to existing platforms 16/17 and
18/19.

Occupants Any person within a facility who may need to evacuate in a fire
event. Includes passengers, members of the public in transit,
Sydney Trains staff, Sydney Metro City & Southwest staff, and
unauthorised members of public. Excludes emergency services
personnel attending the incident.

Occupied Spaces An Enclosed Space, area, or room, but excluding workshops
and secondary revenue spaces, which is intended or
anticipated to be occupied for more than 30 minutes by any
one person on any occasion in any operating mode.

Olympic Tunnel The existing Customer tunnel at Central Station that runs
between the Eastern Suburbs Railway Concourse and the
Northern Baggage Tunnel.

Operations Critical Load | Those Loads that are required to be kept operational to
facilitate normal operations and are not classified as Safety
Service Loads.

.pdf Electronic personal data format.

Pitt Street Entrance The existing entrance to Central Station on the north side,
which connects to the Grand Concourse.

Scope of Works and Technical Criteria
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Term Meaning

Place Of Relative Safety | A place considered to provide a comparatively reasonable
degree of protection to Occupants from the hazards of a fire
event, through means such as physical barriers, separation
distance or the effect of other Fire Safety Systems.

Platform Clearance The time from the first person onto a platform to the last person
onto the VT.

Platform Screen Door (or | A screen door system creating a barrier between a platform

PSD) and the rail corridor.

Predicted Effects As given in section 3.3(c) of the SWTC.

Proof Engineer As defined in section 2.5.2 of Appendix B05.

Public Art Master Plan The plan of that name, as updated from time to time in

accordance Appendix B11 to the SWTC.

Public Domain General publicly accessible areas not within Station Precinct
areas.

Qualified Fire Engineer | The fire safety engineer engaged by the SSJ Contractor with
(or QFE) responsibility for the development of the FLS strategy and the
production of all FLS Design Documentation.

Qualitative Assessment | The subjective and non-numerical analysis and evaluation of a
given fire scenario or fire safety issue. Typically utilising a logic-
based justification.

Quantitative Assessment | The numerical analysis and evaluation of a given fire scenario
or fire safety issue. Typically utilising calculation and computer

modelling.
Rail Emergency Specialist team based next to Central Station, trained to deal
Response Unit (or RERU)| with emergency situations, including fire, on the Sydney Trains
network.

Rail Infrastructure All systems, services and structures required for the operation
: of the rail network.

Railway Square Entrance | The existing entrance to the Devonshire Street Tunnel from
Railway Square.

Reduced Level (or RL) The reduced level in terms of the survey datum for the Project
Works.

Scope of Works and Technical Criteria
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Redundancy Redundancy for a system is defined as ‘N-x’, where:

(@) “N”is the number of items, components or sub-systems
required to be operational to ensure all Operations
Activities can be undertaken; and

(b)  “x”is the number of items, components or sub-systems
that may ‘fail’ or be removed from service without
affecting or reducing the Operations Activities.

The term ‘fail’ above, includes but is not limited to:
(c) electrical faults;
(d)  mechanical damage; and

(e) fire damage.

Retail Project Manager The manager of that name to be appointed by the CSM
Contractor in accordance with the requirements of Appendix
B14 to the SWTC.

Retail Provisioning Plan | The plan of that name to be prepare by the CSM Contractor in
accordance with the requirements of Appendix B14 to the
SWTC.

Retail Provisioning Report| As given in section 2 of Appendix B14 to the SWTC.

Retail Strategy The Sydney Metro City & Southwest Retail Strategy

Rolling Stock The trains, infrastructure maintenance vehicles and any
powered or non-powered vehicle that can be moved on the rail.

Rolling Stock Officers The existing building which is generally known by that name

Building and which is located in the Sydney Yard Cess Area.

Room Data Sheets The data sheets describing requirement for rooms which are

included in Appendix F03, FO4 and F05 to the SWTC.

Room Schedules The schedules describing requirement for rooms which are
included in Appendices FO1 and FO2 to the SWTC.

RTO01 and RT02 Running tunnel 01 and running tunnel 02 to be constructed as
part of the TSE Works. Also refer to the drawings NWRLSRT-
PBA-SHC-TU-DWG-930050 to NWRLSRT-PBA-SHC-TU-
DWG-930053 and 930060 included in Appendix D1 to the

SWTC.

Safety Service Load Those Loads as defined by AS/NZS 3000 — Australian/New
Zealand Wiring Rules.

Signalling Sighting As given in the ASA Standards.

Committee

Scope of Works and Technical Criteria
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Term Meaning

Site Incident Management| A Sydney Trains document designed to provide an easy to
Plan (or SIMP) follow process for staff to respond to any incident that may
occur on the site until the appropriate emergency service
agency arrives to assume control.

So Far As Is Reasonably | The risk management principle whereby the degree of risk in a
Practicable (SFAIRP) particular situation can be balanced against the time, trouble,
cost and physical difficulty of taking measures to avoid the risk.

South Concourse The existing concourse at the south end of Central Station
which extends from the Unpaid ESR Concourse to the ESR
concourse, Southern Suburban Baggage Tunnel and Southern
Suburban Interchange Subway.

Southern Intercity The existing pedestrian tunnel which connects Intercity

Interchange Tunnel Platforms 4/5, 6/7, 8/9 and 10/11 to the Southern Suburban
Interchange Tunnel.

Southern Suburban The existing pedestrian tunnel which connects platforms 16/17,

Baggage Tunnel 18/19, 20/21 and 22/23 to the South Concourse.

Southern Suburban The existing pedestrian tunnel which connects the Southern

Interchange Tunnel Intercity Interchange Tunnel to the South Concourse near the

South Concourse and platforms 12/13, 14/15, 16/17, 18/19,
20/21 and 22/23.

Special Event As given in section 5.20 of the SWTC.
Station Precinct Central Station and it's contextual surroundings.
Stray Current The current produced by the Traction Power Supply system

that follows paths other than the Traction Return circuit.

Suburban Platforms The existing platforms 16/17, 18/19, 20/21, 22/23 and 24/25,
including adjustments required by the Contract.

Sustainability Manager The manager of that name appointed to that role in accordance
with the requirements of Appendix BO7 to the SWTC.

SWTC Drawings The drawings included in Appendix D01 to the SWTC.

Sydney Transformer The substations generally known by that name.
Rooms No1 and No2

Sydney Metro OCC The operations and control centre for the Sydney Metro, which
is located at Cudgegon.

SYAB Traffic The management plan of that name to be prepared and

Management and Safety | implemented by the CSM Contractor in accordance with the

Plan MR-PA (Annexure D, Table 1)

Scope of Works and Technical Criteria
Appendix A01
Defined terms and acronyms
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Technical Maintenance As given in Annexure A in Appendix B12 to the SWTC.
Plan

Tolerable A descriptor of a risk level as defined in the TINSW North West
Rail Link Integrated Management System (IMS) Project Safety
Management Plan (PSMP) Safety Risk Management Standard

Traction Power Supply A power supply system containing substations with rectification
equipment to convert high voltage AC power to DC including all
protection, control and isolation equipment. The Traction Power
Supply provides power to the trains via electrification
equipment.

Traction Return A circuit forming the return leg of traction current from Rolling
Stock to the Traction Power Supply. The circuit includes the
main traction return bar at a traction substation and the cable
connection to the running rails.

Transport Management | The department within TINSW responsible for the monitoring
Centre (or TMC) and management of the NSW State road network, and the
monitoring and coordination of Sydney’s public transport
operations across trains, buses, ferries and light rail.

TSE Contractor The contractor engaged by the Principal to deliver the TSE
Works.
TSE Works The tunnels and stations excavations works package included

in the Sydney Metro City & Southwest.

Up The direction of trains towards Central Station.

Vertical Transport (or VT) | Lifts, escalators, stairs and ramps, and banks of each.

Water Efficiency Labelling| A mandatory labelling scheme identifying the water efficiency of
and Standards (or WELS)| all tapware and water consuming equipment.

Water Servicing A person or firm authorised by Sydney Water Corporation to
Coordinator (or WSC) provide a service or perform work in relation to Sydney Water
Corporation’s infrastructure.

West Concourse A proposed future concourse which would link the North South
Concourse to the .Western Forecourt.

Western Connection means the West Concourse and the Western Connection
together.

Western Entrance A proposed future entrance to Central Station from the Western
Forecourt.

Scope of Works and Technical Criteria
Appendix A01
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Meaning

Western Forecourt The existing forecourt on the western side of Central Station
and adjacent to Pitt Street.

Scope of Works and Technical Criteria
Appendix A01
Defined terms and acronyms
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Table 2 — Acronyms

Term Meaning

ABWF architectural builder’s works and finishes

AFA automatic fire alarm

AFFL above finished floor level

AFILS audio frequency induction loop system

AC alternating current

ACCB AC circuit breaker

AGS Association of Geotechnical and Geo-environmental
Specialists.

AHD Australian Height Datum

AHU air handling unit

Al analogue input

AIS Asset Information System

ALIM audio line isolation module

ALARP as low as reasonably practical

AMI asset management system

AO analogue output

ARI average recurrence interval.

ATRICS advances train running and information control system

BMS building management system

CALD culturally and linguistically diverse

CBMS condition based monitoring system

CCR central control room.

CCS central control system

CCTV closed circuit television system

CLD cash load device.

Scope of Works and Technical Criteria
Appendix A01
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Term Meaning

COM communication system

CPTED crime prevention through environmental design.
CSD combined services drawings
CSM central station main works

CSR combined services route

DAS distributed antenna system

DC direct current

DCCB DC circuit breaker

DI digital input

DLA dynamic load allowance.

DO digital output

DP switch double pole switch

E&M electrical and mechanical

EAC electronic access control

EACS electronic access control systems
ECS environmental control system
EMC electromagnetic compatibility

EMI electromagnetic interference
ERP end return panel

ESS essential supply / emergency stop switch
ETS electronic ticketing system

EWD end walkway door

FCR fire control room

FIP fire indicator panel

FFL finished floor level

Scope of Works and Technical Criteria
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Term Meaning

FLS fire and life safety

FP fixed panel

FRL fire life rating

FTE full time equivalent

GDA Geocentric Datum of Australia
GPO general purpose outlet.

HIA heritage impact assessment
HMI human machine interface

HV high voltage

HVAC heating, ventilation and air-conditioning
IBP integrated backup panel

IDS intrusion detection system
IRS interface requirements specification
/10 input output

IP internet protocol

KE kinematic envelope

LAN local area network

LED light emitting diode

LMCP local motor control panel

LV low voltage

MCB miniature circuit board

MCC motor control centre

MGF mechanical gap filler

MIV motorised isolation valve
NMA network amplifier module

Scope of Works and Technical Criteria
Appendix A0 1
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Term Meaning

Non-ESS non-essential supply

NTI next train indicator

OA LAN office automation

OCC operations control centre

OCDN operational critical data network

OHW overhead wiring

OHWS overhead wiring structures

OSD over site development

PA public address

PAS public address system

PCS power control system

PEB platform edge barrier (three quarter height platform screen
door)

Pl platform indicator screen

PIDS passenger information display system

PIR passive infrared sensor

PLC programmable logic controller

PIN personal identification number

PgMT programming and maintenance terminal

PMF probable maximum flood.

PSD platform screen doors

PTW permit —to-work

PV photovoltaic

RAD radio system

RAMS reliability, availability, maintainability and safety.

RC rolled channel

Scope of Works and Technical Criteria
Appendix A01
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RCCB residual current circuit breaker

RI/O remote input/output unit

RMC Rail Management Centre

RT reverberation time

RTU remote terminal unit

SCADA supervisory control and data acquisition
SCR station control room

SCpR station computer room

SEM structural electrical and mechanical drawings
SER signalling equipment room

SMCS station management control system

S/O0 socket outlet

SPI station passenger information system

SPN single pole and neutral

SSC southwest station and corridor

SSJ Sydenham Station & Junction

SSISEP sound system and intercom system for emergency purposes
SSR station security radio

SW switch

TB terminal block

TCP/IP transmission control protocol/internet protocol
TMC traffic management centre

TP traction power

TPN switch triple pole and neutral

TLS train location system

Scope of Works and Technical Criteria
Appendix A0 1
Defined terms and acronyms
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Term Meaning
TVF tunnel ventilation fan
TVS tunnel ventilation system
UHF ultra-high frequency.
UPS uninterruptible power supply
uv ultra violet
VAC ventilation and air conditioning
VDU visual display unit
VMS variable message sign
VTS vertical transport system
VVVVF variable voltage variable frequency

Scope of Works and Technical Criteria
Appendix A01
Defined terms and acronyms
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1. Overview

(a) This Appendix BO1 addresses civil and structural works included in the Project Works
and the Temporary Works.

(b) This Appendix B01 is structured as follows:

general civil and structural requirements;

design loadings;

structural requirements for;

A.
B.

D.
E.

boxes, shafts, tunnels, concourses, platforms and entrances;

retaining structures including soil nail and rock bolt walls, reinforced
soil walls, gravity walls, cantilever walls, abutment walls and piled
walls;

steel structures including overhead wire structures, temporary services
bridges and canopy structures;

building works including provision for Eastern Entrance OSD; and

structural works associated with services installations;

civil requirements for:

A.

nmmo o w

hydrology and drainage works, including Track drainage, road
drainage, overland flow, platform canopy drainage, onsite detention
storage, temporary watercourse diversions, retaining wall drainage,
water quality facilities, and augmentation of the existing drainage
systems to suit the new works;

earthworks, including cuttings, fill embankments, and formation works;
access roads;

roadwork, footpath, cycleway, parking and pavement;

fences and gates;

civil works associated with Utility Services installation and modification
{o existing; and

civil works associated with combined services route and local cable
route.

Scope of Works and Technical Criteria
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2 Performance and Technical
Requirements

2.1 General

(a) Building structures must be designed to satisfy the structural robustness
performance requirements of the Building Code of Australia Part B1 Structural
Provisions clause BP1.1 (a) including provision of redundancy, minimum resistance
and protective measures and prevention of progressive collapse.

(b) All civil and structural elements must be designed and constructed to ensure that all
planned maintenance can be carried out outside Normal Operation or can be carried
out without affecting the operation of trains during Normal Operation.

(c) The CSM Contractor must allow for loads, fixtures and fitments arising from
maintenance access requirements including access equipment, gantries, fall arrest
roof fittings and rope access fittings.

(d) Permanent structural elements including ground anchors, rock bolts, soil nails, and
batters are not permitted to extend outside of the Site.

(e) Permanent structural elements are not permitted within the structure gauge. Where
any permanent structural element is proposed adjacent to, above or below the
structure gauge, the structure gauge must be submitted by the CSM Contractor as
part of the Design Stage 1 Design Documentation.

H Structures must be designed such that settlement and heave during all stages of
construction and throughout the Design Life of the structure is kept to the design
fimits.

(9) Fatigue design assessments must be considered for all structures subjected to
oscillating and/or traffic loads in accordance with the applicable Codes and
Standards.

(h) Epoxy anchors, or other forms of structural anchorage which are reliant on adhesion,
must not be used {o support tensile loads imposed by structural elements where the
failure of the structural element may result in a risk to life or reduction in operational
performance.

0 All temporary ground anchors installed to support station box and station shaft
excavations must be destressed by the CSM Contractor.

) The design of concrete structures with a Design Life of 100 years or more must be in
accordance with durability requirements of AS5100.5:2017. For structures with a
Design Life of 50 years or less the durability requirements of AS3600 may be
adopted.

(k) The CSM Contractor must comply with the following concrete durability
requirements:

(i) all concrete must have a peak temperature of not greater than 70°C during
initial curing to limit the potential detrimental effects of delayed ettringite
formation (DEF);

Scope of Works and Technical Criteria
Appendix B01
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(i) to limit the potential for early-age cracking, the temperature differential across
the cross-section of the concrete member being constructed must not exceed
28°C during the curing period; and
(iii) all concrete elements with a least dimension exceeding 600 mm must be
modelled to ensure that the estimated crack width does not exceed 0.2 mm
for water retaining elements and 0.3 mm for others.
(1 Concrete used in all civil and structural works must meet the requirements of
AS5100.5:2017 or RMS Specification D&C B80 whichever is the more onerous and
the requirements set out in Table 1.
Table 1 Maximum Cementitious Content
Concrete Strength Grade Maximum Cementitious Content
(mass in kg per cubic metre of concrete)
20 MPa 280
25 MPa 310
32 MPa 360
40MPa and 50 MPa 450
65 MPa and 80MPa 500

The cement content in all concrete used in the Project Works and the Temporary
Works must contain fly ash or ground granulated blast furnace slag, in compliance
with the following requirements:

(i) for concrete elements that are nominally thicker than 600 mm, excluding local
discrete thickening, and where the design water/cementitious ratio is less
than 0.40, the cementitious content must contain at least 50% flyash or 70%
slag;

(i) for concrete elements less than or equal to 600 mm in thickness, the
cementitious content must contain at least 25% flyash or 50% slag; and

(i) concrete elements that have a fly ash content which is greater than or equal
to 50% of the total cementitious content and/or a slag content which is greater
than or equal to 70% of the total cementitious content must receive a
minimum of 7 days of continuous moist curing after casting.

Concrete finishes for formed surfaces must meet the requirements of AS 3610.1
Formwork for concrete. Classes of finish for formed concrete surfaces must be in
accordance with Appendix B03.

A table summarising the design findings of the main structural elements must be
included in the Design Documentation. The design findings for each of the main
structural elements must identify the critical design effects (including shear, bending
moments) and their locations together with the associated governing load case. The
design findings must also include a comparison of the critical design effects with the
structural capacity for each of the main structural elements as well as any comments
that may be relevant.

Scope of Works and Technical Criteria
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2.3 Boxes, shafts, tunnels, concourses and entrances

2.3.1 General

(a) The Metro Station, North South Concourse and Central Walk Works structures may
be designed as drained or undrained (tanked). If drained, the drainage system must
be designed to comply with the requirements in section 2.8.

2.3.2 Waterproofing

(a) Sheet waterproofing membrane systems must include a geotextile fleece, or other
such suitable drainage / protection layer, fixed to the lining substrate and a sheet
waterproofing membrane fastened to the geotextile fleece.

(b) The geotextile fleece must be fixed onto the lining substrate with non-projecting disks
or other approved fixings. The disks must be secured through the geotextile fleece
and into the lining substrate. The disks must be made of a compound that allows the
sheet waterproofing membrane to be fully welded to the surface of the disk.

(c) Sheet waterproof membranes must consist of a continuous impermeable heat-
welded sheet formed from one of the following materials:

0 soft polyvinyl chloride (PVC) unreinforced;
(i) flexible polyolefin (FPO/TPO) unreinforced;
(i) high-density polyethylene (HDPE);

(iv) ethylene copolymer bitumen (ECB); or

(v) very low density polyethylene (VLDPE).

(d) Sheet waterproof membranes as supplied must be of such dimensions and shape
that will result in a minimum of on-site seam welds.

(e) The lining substrate surface must be prepared for fixing of the geotextile fleece in
accordance with geotextile fleece manufacturer’s instructions. All fixtures must be
removed from the lining substrate prior to application of the geotextile fleece. Any
core holes must be backfilled with mortar to be flush with the surface of the lining
substrate.

0 All sheet waterproof membrane overlaps must be welded in accordance with the

(h)

(i)

sheet waterproof membrane manufacturer’s instructions. Two lines of weld must be
used on each joint, forming a double seam.

Where protrusions through the sheet waterproof membrane are required, they must
be fitted with collars to maintain the watertightness of the sheet waterproof
membrane systems.

Field trials must be undertaken to demonstrate the capability of the equipment,
workmanship, materials and application methods of the sheet waterproof membrane
systems under field conditions.

Specific quality control and assurance procedures must be established to ensure the
integrity, durability and capacity of the sheet waterproofing membrane systems. Any
sheet waterproof membrane not meeting specified requirements must be removed,
including any associated water management measures or smoothing layer, and
replaced. The cause of the non-conformance must be rectified before placing any
further sheet waterproof membranes.

Scope of Works and Technical Criteria
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)

2.3.3
(a)

Joints between structure types, including between new and existing structures, must
achieve the required watertightness at the joint as described in Table 2 below.

Watertightness of structures

The Project Works must achieve the watertightness grades specified in Table 2

below.

Table 2 Watertightness Grades

(b)

2.3.4

Element Watértightness Grade

Roofs A
Walls in BOH rooms A
Walls in public spaces including concourse A
walls

Metro Station box wall —tunnel interface A
Base slabs A
Ventilation plenums B
Retaining walls in open cutting(s) B
Sumps C
Joints between existing and new structures A
Other areas not stated above A

The watertightness grades referred to in Table 2 above are defined by the
acceptable indications of water on the concrete surface as follows:

(i) Grade A: watertight with the complete absence of any leakage, seepage and

damp patches;

(i) Grade B: water indications limited to minor damp patches with no visibie flow

of water or water drips; and

(iii) Grade C: water indications limited to damp patches on the faces of interior

surfaces and to some minor weeping.

The CSM Contractor’s Activities must limit the effect on the groundwater regime
during construction, maintenance and operation such that there is no adverse effect

on the natural or built environment beyond that permitted by the Contract.

Direct drilling requirements

Where applicable, the Project Works must allow for fixing of services, finishes or the

support of other structures using anchors.

Anchors must not be “shot” (fired) or post-drilled into the structures.

The embedded depth of anchors must have no adverse impact on structural integrity,

durability or watertightness.

Scope of Works and Technical Criteria
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2.3.5
(a)
2.3.6
(a)

2.3.7
(a)

2.4

(@)

(b)

(c)

(d)

Column locations
The location and spacing of columns must be in accordance with Appendix B03.

Provision for future west concourse

The CSM Contractor must make structural provision for the future connection of the
West Concourse in accordance with Appendices BO3 and B15.

Tunnel Portals of the Metro Station

The CSM Contractor must construct and integrate the tunnel portal structures with
RT01 and RTO02 in accordance with SWTC Drawing TSE-JHO-TUN-TS-DRG-5002
(Revision 01).

The work in paragraph (a) must include incorporating the tunnel portal structures with
the supply, installation and ongoing operation of:

(i) ventilation shafts, nozzles and structural supports in accordance with section
3.2 of SWTC Appendix B04b and the Metro Station Room Schedules and
Room Data Sheets in SWTC Appendices F1 and F3;

(i) tunnel, rail and FLS systems;
iii) the emergency egress walkways as per SWTC Appendix B03; and
(iv) tunnel and track drainage systems as per SWTC Appendix B04b.

Retaining structures

Soil supporting structures for the excavations must comply with the requirements in
AS 5100.3:2017 Bridge Design - Part 3: Foundations and soil-supporting structures
and AS4678 Earth Retaining Structures as a supplement to the AS5100.3.

Ground anchors used to provide excavation support must comply with the
requirements of RMS Specification D&C B114 Ground Anchors, except that:

0 the requirements of clauses 7.4.3, 9.4 and 12.3 of RMS Specification D&C
B114 Ground Anchors do not apply;

(i) the Design Life requirements identified in section 4.2 of the SWTC apply; and

(iit) references to "Project Verifier” are to be read as a reference to the
Independent Certifier.

Soil nails used to provide excavation support must comply with the requirements of
RMS Specification D&C R64 Soil Nailing, except that:

(i) the requirements in clauses 2.2.4 and 5.2.1 of RMS Specification D&C R64
Soil Nailing and any requirements relating to obtaining approval from the
RMS Representative do not apply;

(i) the Design Life requirements identified in section 4.2 of the SWTC apply; and

(iii) references to “Project Verifier” are to be read as a reference to the
Independent Certifier.

Retaining structures must be designed and constructed to be free draining.

Scope of Works and Technical Criteria
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(e) Retaining structures must be designed and constructed to make allowance for water
pressure behind the wall due to a blocked drain scenario.

(f) Weepholes and bored drains must be designed and constructed so that water from
the weepholes and bored drains does not discharge on to the face of the retaining
structure.

(9) Where applicable retaining structures must allow for fixing of rail services and
equipment using anchors with a maximum embedded depth of 125 mm with no
adverse impact on structural integrity or watertightness.

(h) The design of retaining structures must consider all adverse groundwater and
surface water conditions that may occur during the Design Life.

2.5 Steel structures

2.5.1 Overhead wiring support structures

(a)

2.5.3
(a)

(b)
(c)

(d)

(e)

OHWS must comply with the requirements specified in the relevant ASA Standards
including ASA Standard: THR CL 12040 ST — Overhead Wiring Structures and
Signal Gantries.

Temporary services bridges

Temporary service bridges must be designed and constructed in accordance with the
AS 5100 (Set) Bridge Design.

Canopy structures

Canopy structures must comply with the relevant Australian Standards including
AS4100 and AS1170.

Canopy columns that are integral with OHWS must comply with section 2.5.1 above.

Canopies must be designed to resist hail loads in accordance with section 2.2 q)(ii)
above.

Provision for Eastern Entrance Over Site Development (OSD)

The Eastern Entrance must be designed to make provision for future development
over the site. Provision must be made for a commercial, office or residential building,
whichever is more onerous, of the same height as the adjacent Dental Hospital.

The CSM Contractor’'s design must enable a future developer to build the OSD
without interruption to the normal operation of the Eastern Entrance.

The roof slab must be designed, as a minimum, to accommodate the floor loading
imposed by the future OSD development. The CSM Contractor must allow for a
superimposed dead load of 1kPa UDL plus a live load of 4 kPa UDL or concentrated
live load of 4.5 kN whichever is more onerous.

Any future OSD over the Eastern Entrance will be accessed and serviced from an
adjacent property. Provision for escape stairs must be included in accordance with
SWTC Appendix B03.

Passive provision for a future connection into the basement of the adjacent sites 1-7
Randle Street is to be included with a minimum width of 5m being required for a
public passageway. Passive provision for a future station entrance from Randle Lane
with access to lifts and for stairs to the Chalmers Street level concourse is also to be
included.

Scope of Works and Technical Criteria
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) The Eastern Entrance building foundations, columns and structural walls must meet
the loading requirements for a commercial, office or residential building, whichever is
more onerous, of the same height as the adjacent Dental Hospital. Walls and
columns are to extend as stubs above roof level, with the stubs cast in weak
concrete. The weak concrete must be able to be removed in the future to extend the
structure upwards.

(9) The CSM Contractor is to investigate the existing building stormwater attenuation
features as part of a future OSD, during the detailed design stage. Provision must be
made for new attenuation / on-site detention features if required, in order to ensure
no net increase in discharge rates from existing discharge locations into the
downstream drainage system for all storm events.

(h) The CSM Contractor must provide a structural and constructability report that
demonstrates the constructability approach a future developer may use to build
above the roof level of the Eastern Entrance, without interruption to normal station
operations including provision of all structural supports and constructability
provisions.

2.7  Fire requirements

(a) Structures must be designed to minimise the risk SFAIRP of structural failure from a
fire event causing injury or fatality to passengers, staff, Emergency Services,
unauthorised occupants, neighbours or general public in the vicinity.

(b) Structures must be designed to minimise the risk SFAIRP of structural failure from a
fire event resulting in significant property damage to Rolling Stock, rail infrastructure
(irrespective of the operator) and neighbouring buildings, property and infrastructure.

(c) The CSM Contractor must demonstrate and provide evidence in Design
Documentation of how the design fire resistance requirements will be achieved for
structures included in the Project Works. This demonstration must include resuits
and certification from fire testing:

(i) undertaken by the CSM Contractor; or

(i) undertaken by third parties of equivalent installations and configurations.

(d) All new structures must comply with the fire safety provisions of AS5100.1:2017,
AS5100.2:2017 and the BCA.

(e) The existing ESR Concourse roof structure must be upgraded as part of the ESR
Concourse works described in section 3.6.5 of Appendix B03, to achieve a minimum
Fire Resistance Level (FRL) of 120/120/ to AS1530.4.

) Metro Station box load-bearing structures that can be exposed to a train fire must
meet the following design fire resistance requirements:

Criteria: the RABT-ZTV (rail) fire characteristics detailed in

(i) Table 3 below; and

(ii) Performance: for concrete linings the depth of any spalling associated with a
fire event (at any location) should not exceed a depth that results in the loss
of structural integrity of the remaining structure exposed fo a fire.

Scope of Works and Technical Criteria
Appendix B01
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Table 3 RABT-ZTV (rail) Fire Characteristics

Time (Minutes) Air/Gas Temperature (°C)  Temperature Modifier
0 15 Linear increase to t=bmin
5 1200 Constant to t=60min
60 1200 Linear cool doWn from

t=60min to t=170min

170 15 Constant

240 15 Constant

(9) Structures referred to in clause (f) include as a minimum:
(i) Metro Station box outer retaining walls below basement level B2 floor slab;

(i) basement level B2 floor slab;

(iii) basement level B2 floor beams;
(iv) fire stair shaft below basement level B2; and
(v) escalator support beams.
(h) Structures referred to in section 2.7(f) above do not include the platform structure.

(M All other structures in the Metro Station not included in section 2.7(f) and 2.7(g) must
comply as a minimum with BCA requirements.

2.8 Hydrology and drainage

2.8.1 General
(a) The hydrology and drainage for Central Walk Works and Central Station Works
include:

(i) trunk drainage pipes for track, canopies and platforms excluding any
upgrades to drainage beneath roads 1 to 12;

(ii) track drainage including pipes, pits and impermeable surfaces;

(iii) water quality treatment facilities and/or modification to existing facilities, as
required;

(iv) on site detention, pump sumps and attenuation storage or modification to
existing;

(v) connections into downstream drainage systems, as required;

(vi) integration of water sensitive urban design elements;

(vii)  drainage of walkways, concourses, footpaths, platforms roofs and canopies;
(

viii)  subsurface drainage systems for all new structures and buildings including
strip drains, dimpled sheets, niches, slotted pipes and pits;

(ix) automatic flood barriers including sensors, controls and signals as required;

Scope of Works and Technical Criteria
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(x)

(xi)

(xii)

(xiif)

(xiv)

augmentation of the existing drainage system to suit the Project Works and
Temporary Works including modifications to subsurface drainage due to the
Metro Station box interface with Devonshire Street Tunnel and East
Concourse interface with ESR Concourse;

identification, protection, relocation and/or adjustment of all existing drainage
services, chartered or unchartered, which may conflict with the Project Works;

Eastern Entrance roof drainage, including attenuation features as required;

pumps, sumps and rising mains including sensors, controls and signals are
described in the ‘Hydraulics’ section of Appendix B04b; and

drainage of escalators and lift pits are described in the ‘Hydraulics’ section of
Appendix B04b.

(b) The hydrology and drainage works for the Metro Station include:

()
(i)
(iii)

v)

Track drainage;
drainage of walkways, concourses, footpaths, platforms, roofs and canopies;

subsurface drainage systems for all new structures and buildings including
strip drains, dimpled sheets, niches, slotted pipes and pits;

pumps, sumps and rising mains including sensors, controls and signals are
described in the ‘Hydraulics’ section of Appendix B04b; and

drainage of escalators and lift pits are described in the ‘Hydraulics’ section of
Appendix BO4b.

(c) The drainage design must comply with:

()

(ii)
(iii)
(iv)
(v)
(vi)

Australian Rainfall and Runoff (2016);

Transport for New South Wales Sustainable Design Guidelines;
Sydney Water On-site Stormwater Detention Guide;

Sydney Water Stormwater Quality Targets Policy;

City of Sydney Council Standards; and

Australian Standard AS3500.

(d) The CSM Contractor must provide a drainage system for the Project Works which
complies with the requirements of the Planning Approvals and avoids or minimises
any potential damage or loss that may result from, or be contributed to, water
discharge from the Site.

(e) The following climate change requirements must be included in the flood assessment
and drainage design:

()

(ii)

increase the design rainfall intensities by a minimum of 10% for events up to
the 100 year AR,

proposed attenuation must incorporate allowance for a 10% increase to the
proposed flow rate scenario. Assessment of existing flow rates should not
include or apply any increase; and

Scope of Works and Technical Criteria

Appendix BO1
Civil and Structural Works

Page 14 of 20



Sydney Metro City & Southwest — Central Station Works

Schedule C1
iii) document the impact of increasing the design rainfall intensities by 20% and
30%.
H The climate change requirements in section 2.8.1(e) apply to:
(i) all Metro Station drainage infrastructure;
(i) Central Walk Works infrastructure that interconnects with the Metro Station;

(i) Central Station Works infrastructure that interconnects with the Metro
Station; and

(iv) existing Central Station infrastructure that interconnects with the Metro
Station.

(9) Discharge into external drainage systems must have no net flow rate increase for all
storm events up to and including the design storm in Table 4 unless it can be
demonstrated that increased flow rates would not increase downstream flood risk.

(h) The Design Documentation must document an assessment of the broader impacts
for PMF storm events.

(i Where there is an increase in discharges into external networks as a result of the
CSM Contractor's Activities, the CSM Contractor must obtain approvals from relevant
Authorities and asset owners.

f)) Spillways to basins including appropriate scour protection, must be designed to
provide controlled discharge of flows for events up to and including the design storm
in Table 4.

(k) The drainage works must be compatible and comply with the requirements of the
‘Hydraulics’ section of Appendix B04b.

0] The drainage systems must be designed for vehicular and/or imposed loading,
including from Rolling Stock, where appropriate.

(m)  All drainage grates in pedestrian areas must be non-slip and heel-safe types.
(n) Drainage from the canopy, roof or platform areas must not discharge onto the ballast.

(o) Roof and canopy drainage must incorporate overflow provisions to minimise
additional weight due to rainwater ponding on the roof / canopy structure.

(p) A rainfall fetch of 35 degrees must be allowed for in the Central Walk Works and
Central Station Works drainage design at platform level. Drainage grates (if provided)
must be away from areas not affected by the rainfall fetch to minimise nuisance
water.

(q) The CSM Contractor must interface and consider the designs of relevant
stakeholders, including Sydney Light Rail and Interface Contractor(s) for hydrology
and drainage works.

(n The drainage services from the following areas — surface tracks, N-S and East
concourses, surface platforms, Metro Station platforms, canopies and roofs; must not
discharge into the subsurface drainage system.

2.8.2 Average Recurrence Intervals

(a) Drainage infrastructure elements must be designed to comply, as a minimum, with
the design storm events as specified in Table 4.

Table 4 Design Average Recurrence Intervals

Scope of Works and Technical Criteria
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Item Drainage Infrastructure Design ARI
1 Drainage formation for the Rail Corridor, 50 year
including on grade sections of Track- no
surcharge above formation level
2 Drainage of Central Station platforms - no 50 year
overtopping of channel grates
3 Drainage at Central Station Track slab areas- 50 year
flood height to not exceed the underside of rail
mortar pad or top of Track slab
4 Roof and canopy drainage- no overflow onto 100 year
platform or tracks
5 Rainfall fetch and runoff- no entry into PMF
concourse and escalators
6 Flood immunity of station entrances entrances Greater of 100
modified as part of the Project Works. year + 0.5m or
PMF
7 Above ground rail system facilities 100 year + 0.5m
8 Impact to adjacent properties - no adverse 100 year
increase
9 Discharge to external drainage systems- no 100 year
adverse increase
10 | Existing subsurface drainage intersected by PMF
Project Works — no water entry into the Project
Works
11 | Spillway to and from basin - controlled 100 year
discharge and scour protection
12 | Water quality treatment infrastructure See clause b)
below
13 | Internal drainage - spoon drains See clause c)
below
14 | Internal drainage - Metro Station Track See clause c)
drainage below
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Drainage Infrastructure Design ARI

Scour protection 100 year

(b) Water quality treatment infrastructure must comply with the relevant Authority
requirements.

(c) ltems 13 and 14 in Table 4 are required to be designed to cater for inundation, i.e.
from spills and localised cleaning.

2.8.3 Flood immunity

(a) The Project Works must be designed such that the potential for flooding of any
property up to the design storm event in Table 4 is not adversely increased by the
presence of the Project Works or the Temporary Works in accordance with specific
Contract requirements or conditions identified in the Environmental Impact
Statement, the NSW Floodplain Development Manual (2005) and the relevant
Council of the City of Sydney standards. The Project Works must be designed,
where reasonable and feasible, to ensure that the Project Works do not worsen
existing flood characteristics during construction and operation.

2.8.4 Drainage design modelling

(a) The storm duration used for all drainage desigh must be the storm duration that
produces the largest peak flows and levels.

(b) Drainage design hydrologic / hydraulic modelling must be undertaken using a design
program that provides a routed reach outlet hydrograph and models the following:

i) pit / sump entry capacities and blockage factors;
i) bypass flows to next pits;

iii) pipe and culvert size;

V) overland flow times;

(

(

(

(iv) detention basins;

(

(vi) infiltration rates; and
(vil)  rainfall losses.

(c) Pipes that will run full must be analysed to determine their hydraulic performance. As
a minimum, the analysis must include the identification of flow types and the
production of hydraulic grade lines.

(d) Pit entry and exit losses must be considered and addressed as part of the drainage
design hydraulic modelling.

(e) Catchment drawings must be provided within the Design Documentation and must
include details on:

(i) existing and designed contours,
(i) pit and pipe network layouts;

(iii) catchment areas;

Scope of Works and Technical Criteria
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(iv) pervious and impervious areas and percentages;
(v) overland flow times;
(vi) extent of proposed drainage work; and

(vii)  coefficients of runoff.

2.8.5 Water quality

(a) The drainage system must have pipe outlet inverts at levels that discharge either at
or above the existing surrounding natural surface levels or into the surface drainage
system. Where the drainage system outlets into a basin, the invert of the outlet must
be at or above the basin spillway level.

(b) Where drainage pipes discharge from an underground structure into the surface
system, swan necks must be provided at a level above the PMF level.

2.8.6 Temporary drainage

(a) Temporary drainage systems used for the CSM Contractor’s Activities must be
designed to the same criteria specified in this document for a minimum 2 year ARI or
twice the anticipated construction period (in years), whichever is the greater.

(b) All temporary drainage systems must satisfy the requirements of all relevant
Authorities.

2.8.7 Subsurface drainage

(a) The drainage system for the Project Works and Temporary Works must limit the
effect on the groundwater regime such that there is no adverse effect on the natural
or built environment beyond that permitted by the Planning Approval.

(b) Groundwater and subsurface water collected from the Metro Station, East
Concourse, Eastern Entrance and North South Concourse must discharge to the
Sydney Metro Sydenham Water Treatment Plant via the Interface Contractor's
Sydney Metro City and Southwest system-wide tunnel drainage system.

(c) Subsurface drainage of existing infrastructure must not discharge to the Sydney
Metro Sydenham Water Treatment Plant.

(d) The subsurface drainage system must be designed such that surface water does not
directly enter the subsurface drainage system.

(e) Flush points must be provided at the upstream end for all subsurface drainage pipes
at easily accessible locations for maintenance.

2.9 Earthworks and formation

(a) Earthworks activities associated with rcad works must be in accordance with RMS
Specification D&C R44.

(b) Surcharge loading must be applied in accordance with Australian Standard AS
5100.2:2017 ‘Bridge Design - Design loads’.

(c) All formations for retaining walls and cut and fill slopes must be designed to meet the
design criteria of AS 5100.3:2017 ‘Bridge Design — Foundations and soil supporting
structures’.

(d) All earthworks must incorporate the urban design requirements under this Contract.

Scope of Works and Technical Criteria
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(e)

(f)

)

(k)

0

(m)

(o)

(P)

2.10
(a)

(b)

Protection of the earthworks from scour and erosion, both during and after
construction must be incorporated into the Project Works.

Cuttings and embankments must be globally and locally stable throughout the
Design Life with no foreseeable possibility of a failure involving the whole or part of
the cutting or embankment.

Allowance for a minimum future excavation of 1m at the toe of embankments, and
cuttings must be included for all permanent formation earthworks.

Stability of cut batters and fill embankments must consider long-term static
groundwater conditions as well as the potential for extreme groundwater events due
to flooding, broken services and the design storm events in Table 4.

Where batter slopes cannot be used within the limits of the Site, additional support
measures such as retaining walls and rock anchors/bolis must be used.

Batter slopes, which are to be landscaped, must be no steeper than 3H:1V to
facilitate maintenance and durability.

Batter slope designs must detail measures o prevent erosion of material from seams
in cuttings that are prone to rapid weathering.

Earthworks for frack formation must provide sufficient widths to accommodate all
infrastructure along the Rail Corridor including provisions for future track expansion
as required in the Contract.

Post-construction settlement of all track-supporting rail formation must not put
onerous maintenance requirements on the rail operation.

Earthworks for Track formation must ensure positive drainage is provided to the Rail
Corridor drains.

Earth backfill material must:

(i) be virgin excavated natural material;

(i) be free of contamination;

(iii) have a maximum particle size of 100mm; and

(iv) be compacted to 95% of standard maximum dry density.

Where concrete is to be used as bulk fill or backfill, the concrete must have a
compressive strength of no less than 10MPa determined in accordance with
AS1012.9.

Access roads
Maintenance access must be provided to facilitate maintenance of Track and other
rail infrastructure during Normal Operation and for Emergency Services access.

The width of the access roads must take into account additional width requirement
for NSW Trains maintenance plant and machinery to access HV pole top locations.

Configuration of the access roads must provide for vehicle entry and exit points,
turning circles and standing areas.

Scope of Works and Technical Criteria
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2.1
(@)

(b)

(c)

(d)

212
(a)

(c)

Roadworks

The CSM Contractor must provide a system of guide, warning and regulatory signs
to allow wayfinding and permit enforcement of road speed, traffic movement and
parking restrictions.

Pedestrian areas affected by the Project Works must have a maximum crossfall of
2.5%. Longitudinal fall must meet the requirements of AS 1428:2010 ‘Design for
access and mobility, along disability routes’.

Cycleways within, surrounding and connecting to Central Station and associated
Interchanges, adjoining roads and open spaces shall be designed to accommodate
modelled volumes/demands in accordance with Australian Standards and Austroads
Guidelines and consider TINSW modal hierarchy, Sydney's Cycling Future and the
Interchange Access Plan.

The Project Works must incorporate safe access for bicycle riders in accordance with
the TINSW modal hierarchy. This includes external elements such as placement and
operation of crossings facilities, cycling connections and access.

Sydney Trains services search data

The CSM Contractor must undertake all necessary investigations using non-
destructive investigation to identify and mark the locations and depths of all Utility
Services prior to any works being carried out in any area within or adjacent to the
Utility Services or the Rail Corridor.

The CSM Contractor must be the primary controller of the Sydney Trains Services
Search Data and must engage the services of a registered surveyor from the Sydney
Trains Surveyor Panel who has undertaken Sydney Trains Detailed Site Survey
Training to undertake all survey activities.

The CSM Contractor's surveyor must:
(i) utilise the MGA (Map Grid of Australia) survey coordination system;

(i) progressively update the Sydney Trains Services Search Data in accordance
with Sydney Trains requirements to show installed / amended / removed
Utility Services;

(i) issue Sydney Trains Services Search Data field drawings to secondary
controllers as and when required; and

(iv) prepare a final “as built” detailed site survey showing the final position and
levels of all buried or hidden Utility Services in accordance with Sydney
Trains detailed site survey requirements.

Scope of Works and Technical Criteria
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1 Overview

(a) This Appendix B0O2 describes the performance and design requirements for the
following elements of the Project Works:

(i) Track;

(i) overhead wiring;

(iii) signalling and train control;
(iv) communication systems; and
(v) a combined services route.

(b) The performance and design requirements for Central Station Works and Central
Walk Works rail, rail systems and communications are described in section 2 of this
Appendix B02.

(c) The performance and design requirements for the Metro Station Works rail, rail
systems and communications are described in section 3 of this Appendix B02.

Scope of Works and Technical CriteriaError! Bookmark not defined.Appendix B02 Page 1 of 25
Rail, Rail Systems and Communications



Sydney Metro City & Southwest — Central Station Main Works
Schedule C1

2 Central Station Works and Central
Walk Rail, Rail Systems and
Communications

2.1 General

(a) The rail, rail systems and communications works for Central Station Works and
Central Walk Works must, as a minimum, comply with all relevant Codes and
Standards.

2.2 Track

(a) The CSM Contractor’s track works for Central Station Works and Central Walk
Works must:

(i) accommodate as a minimum an 8-car suburban train set for platforms 12
and 13;

(i) maintain the overall length of Intercity Platforms 9, 10, 11 and 14 both
during and after the CSM Contractor’s Activities be in accordance with the
Signalling Function Specification (SFS) described in section 2.4 of this
Appendix B02; and

(iii) make provision for planned Track Possessions.
(b) The Contractor must:
0 install new energy absorbing buffer stops to platform roads 9, 10, 11, 12,
13 and 14 ;
(i) install new buffer stop track to tracks affected by the Central Station Works

if required to comply with Section 12 - Track Requirements in ASA
RailCorp Standard ESC 361 — Buffer Stops;

(i) install new plain track as required for the CSM Contractor’s Activities, to a
minimum track structure classification of 60SW/CM/SL, in accordance with
ASA Standards;

(iv) install new special trackwork as required by the CSM Contractor’s

Activities, to a minimum track structure classification of B0HW/CH/SM, in
accordance with ASA Standards;

(v) install new direct fixed track in platform roads 13-14 above the Metro
Station using ASA approved track components;

(vi) install new approach slabs at the ends of new track slabs to provide a
gradual change in stiffness between ballasted and non-ballasted track;

(vii) undertake a noise and vibration assessment of all track affected by the
CSM Contractor’s Activities and any other existing track which have the
potential to cause reverberated noise in the Project Works; and determine
required attenuation to ensure compliance with the Contract;
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(viii) install noise and vibration attenuation as identified in the CSM Contractors’
noise and vibration assessment;

(ix) realign the track and recondition the formation of the existing lines affected
by the CSM Contractor's Activities; and

(x) remove and dispose of track made redundant by the CSM Contractor's
Activities.

(c) The CSM Contractor must provide a new hi-rail access point in the Sydney Yard

Cess Area to replace the existing platform 15 hi-rail access point and must:

0 ensure the replacement access point is of a rubber composition;

(i) ensure the replacement access point has a minimum length of 15m;

(i) locate the replacement access point to between points 198 and 240B,;

(iv) construct the replacement access point across both the Up and Down

Bankstown Lines to ensure that it provides direct access from Sydney Yard
laydown area to the Up and Down Bankstown Lines from a single point;

v) ensure the replacement access point is commissioned prior to the
decommissioning of the existing platform 15 hi-rail access point; and

(vi) construct the access point in compliance with ASA Standard ESC 520 and
the requirements of Sydney Trains regarding track inspections.

(d) Adjustments to existing platforms 16/17, 18/19, 20/21 and 22/23 must comply with
ASA Standards and Appendix B03.

2.3 Overhead wiring (OHW)
(a) The CSM Contractor must:

(i) comply with the Interface Schedules;

(i) provide new OHWSs and support registrations between B0+000 and
B0+480 for platform roads 9-15, including crossover and turnouts 192, 193,
194, 195, 198, 203, 204, 205 and 206;

(i) adjust the OHW system including structures between CE0+075 and
SW0+212 for platform road 16 (Up suburban & crossover);

(iv) preserve the level of service and functionality of the existing OHW system
and structures to platform roads 1-8 and 17-23;

(v) maintain the existing current carrying capacity for train operations;

(vi) ensure all new and modified OHWS resulting from the CSM Contractor’s

Activities are designed to be suitable for Sydney Yard OHW modernisation
conductor systems, specifically structural loadings and configurations;

(vii) provide insulation at least 3m before all buffer stops;

(viii) remove OHW infrastructure made redundant by the CSM Contractor’s

Activities;
(ix) install fixed anchor free-standing anchor masts within concourse areas;
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(x) install secondary insulation to prevent any Traction Power Supply current
entering the concourse and platform areas, with this current being diverted
to rail; and

(xi) provide OHW supports for each track with independent mechanical
registration suitable for use for the future Sydney Yard OHW modernisation
project, including System 9 requirements. Polygon (head span) support
systems must not be used.

(b) In addition to the Design Documentation requirements specified in the MRs, the
Design Documentation must include:

0 interim 1500V sectioning diagrams to suit construction staging; and

(i) final 1500V sectioning diagrams.

2.4 Signalling and train control
(a) The CSM Contractor must:

0 design and execute the CSM Contractor’s Activities to comply with the
Interface Schedules and the Signalling Functional Specification (SFS)
contained in Attachment 1 of this Appendix B02 with the exception of the
construction staging methodology which can be modified to suit the CSM
Contractor’'s Activities;

(i) complete and document a site survey of the Rail Corridor within the Site for
the wayside signal equipment, signalling cable routes and pneumatic air
system lines. Relocate impacted Assets as required to comply with ASA
signalling standards;

(iii) where possible, avoid or minimise any impact on the existing signalling
infrastructure;

(iv) form a Signal Sighting Committee and undertake signal sighting for the
signals impacted by the CSM Contractor's Activities, in accordance with
ASA signalling standards;

(v) implement the recommendations of the Signal Sighting Committee where
the CSM Contractor’s Activities impact on the signal sighting;

(vi) assess the requirement for warning lights and impacts on existing safe
places, or the requirement to provide new safe places, as a result of the
CSM Contractor’s Activities; and

(vii) remove signalling infrastructure made redundant by the CSM Contractor’'s
Activities.

2.5 Communications

2.5.1 General

(a) The CSM Contractor must provide communication systems that:
(i) is in accordance with the Interface Schedules;
(i) provide secure voice, data and video communication;
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(iii) integrate and connect to third party communication system networks as
required;

(iv) integrate into the existing communication system networks without causing
Degraded Operation or Emergency Operation;

(v) can be upgraded without causing Degraded Operation or Emergency
Operation;

(vi) support the CSM Contractor’s Security Management Plan and the CSM
Contractor's FLS Strategy;

(vii) are resilient and fault tolerant to ensure there is no loss of system
functionality due to the failure of any individual component;

(viii) include protocols based on open standards and protocols or as required by
Sydney Trains for specific systems; and

(ix) have suitable ingress protection ratings for the environment in which the
communication systems are located.

(b) The CSM Contractor must:

0] ensure all communication systems comply with the applicable
electromagnetic compatibility (EMC) standards;

(i) source all required information, analyse and mitigate EMC issues to
demonstrate EMC of all new, adjusted or affected communication systems
whilst performing the CSM Contractors’ Activities;

(i) terminate within patch panels, trays or enclosures and provide patch cord
management; and

(iv) label and record documentation as defined within AS 3085.1.

2.5.2 Communication spaces
(a) The CSM Contractor must:

0] make spatial, containment, mechanical and electrical system provisions for
all temporary and permanent space requirements for new and relocated
communication systems and third party communication systems in
accordance with the Interface Schedules and the Room Schedules;

(i) ensure communication rooms, communication equipment cupboard(s), and
containment spaces for Sydney Trains communication systems are
segregated from those required for Sydney Metro City & Southwest
communication systems;

(i) ensure that at Completion the trunk cable routes have a minimum of 50%
unused capacity for future expansion;

(iv) ensure communications spaces comply with the requirements of ASA
Standard T-MU-TE-21001-ST; and

V) provide diverse cable routes for the communication systems requiring a
redundant configuration, in accordance with ASA Standard T-MU-TE-
21001-ST and T-MU-MD-20002-ST.
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2.5.3 System Interfaces
(a) The communication systems must be designed in accordance with the
requirements of the Interface Schedules.

(b) Sydney Trains’ existing management of the Sydney Trains communications
systems must be able to be extended o cover the new Sydney Trains managed
areas that result from the Project Works.

2.5.4 Equipment rooms

(a) The CSM Contractor must provide, in accordance with the Room Schedules, for
Sydney Trains use:

0] a new communications equipment room and equipment a new
communications equipment cupboard;
(i) a relocated communications equipment room CENAS, currently located
within the ESR Concourse; and
(b) The CSM Contractor must provide for third party communications providers use;
(i) a new communications equipment cupboard located in accordance with

Sydney Metro City & Southwest requirements and cable length limitations
for copper ethernet as defined in AS3080; and

(i) a relocated communications equipment room CENAZ2, currently located
within the ESR Concourse, in accordance with the Room Schedules.

(c) The CSM Contractor must provide equipment room layouts and equipment room
space requirements in the Design Stage 1 Design Documentation.

(d) The equipment rooms must be environmentaily controlled in accordance with ASA
Standard T MU TE 21001 ST. Wherever forced-air ventilation or air-conditioning is
used, the ECS must be designed with Redundancy in accordance with Appendix
B04b.

(e) The CSM Contractor must provide stand-by power sources to comply with Appendix
B04b for all equipment rooms, classified as consequence rated C5 and C4
equipment rooms as defined in Transport Enterprise Risk Management (TERM).

) The equipment rooms must be located as per the Australian Government Physical
Security Management Guidelines — Security Zones and Risk Mitigation Controls.

(9) Lighting levels must be provided by the CSM Contractor in accordance with
Appendix B04a.

(h) The CSM Contractor must provide a communications earth terminal (CET) and
communications earth bar (CEB) in each communications room.

2.5.5 Local Area Networks (LAN) and local OCDN
(a) The CSM Contractor must provide local area networks (LANs) that:

0] support the required expansion or modification of Sydney Trains systems
required by the Project Works; and

(i) interface and are compatible with Sydney Trains operations critical data
network (OCDN) where applicable.
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2.5.6 Ultra High Frequency (UHF) radio systems
(a) The CSM Contractor must provide new or adjust existing UHF radio systems as
listed below:
(i) Sydney Trains station security radio (SSR);
(i) Government Radio Network (GRN); and
(i) NSW Police Service radio network.

(b) The CSM Contractor must ensure that Sydney Trains station coverage for these
systems is provided by the Central Station UHF DAS required in 2.5.7.

2.5.7 UHF distributed antenna system (UHF DAS)

(a) The CSM Contractor must modify and/or extend the existing Central Station UHF
DAS to provide UHF Radio systems coverage to all areas of the Central Station
Works and Central Walk Works.

(b) The Central Station UHF DAS must be separate to the UHF DAS that will be used
by the future Operator of Sydney City and Southwest in areas of the Metro Station.
The UHF DAS for the Operator of Sydney Metro City and Southwest is provided by
others and detailed in Appendix B02 Section 3.5.6.

(c) The Central Station UHF DAS coverage provided or modified by the CSM
Contractor must meet the requirements of the following documents.

(i) Sydney Trains SSR:
A. Sydney Trains Engineering Specification SPM 0212 Version 1.1;
(i) Govemment Radio Network:
A. Telco Authority Indoor Radio Services Design Guideline Version
1.0;
B. Telco Authority Public Safety Radio Coverage in Private Buildings
and Public Spaces V1.0;
iii) NSW Police Service radio network:
A. Customer Requirements Brief — Radio Facilities for NSW Police-

NWRLOTS-NRT-SWD-RD-RPT-100464 Rev D (as applicable to
the Sydney Trains environment);

(d) The CSM Contractor must reinstate existing coverage to make it compliant if the
CSM Contractors Activities negatively impact upon the existing coverage of the
UHF DAS at Central Station and cause the coverage quality or area to no longer
comply with the requirements in point b) above.

(e) The CSM Contractor must ensure that the completed Central Station UHF DAS
continues to provide above-ground coverage for SSR (as required in SPM 0212).
but does not provide above ground coverage for the GRN and NSW Police beyond
that required for successful hand-over to existing surface coverage. Note that the
existing Central Station UHF DAS was designed only for SSR coverage and it does
not meet this objective.

) The CSM Contractor must also:
(i) perform all UHF DAS works in accordance with the Interface Schedules;
and
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(i) provide spatial provision and cable containment for all UHF DAS
equipment in the nominated equipment room(s) in accordance with the
Interface Schedules, including all spatial requirements, cable trays, cable
racks, service risers, electrical requirements, fire suppression, ECS and
fixtures and finishes.

(9) The CSM Contractor must provide spatial provision and cable containment for all
equipment required to support the UHF systems outlined in section 2.5.6 of this
Appendix B02.

(h) The CSM Contractor must, as a minimum, utilise the following equipment as part of
the extended Central Station UHF DAS:

(i) coaxial and fibre optic cabling;

(i) antennas;

(i) amplifiers and fibre-fed repeaters;

(iv) combining units and splitters;

(v) feeder cables and other miscellaneous cabling;
(vi) isolating devices; and

(vii) cable containment.

(i The CSM Contractor must ensure the existing Central Station UHF DAS coverage
is maintained during construction of the Project Works to the satisfaction of Sydney
Trains and third parties.

2.5.8 Mobile telephone services

(a)

Existing underground mobile telephone coverage at Central Station is part of City
Circle/ESR coverage and is managed by Optus on behalf of all carriers. Coverage
of this system must be expanded to all areas within the Project Works.

The CSM Contractor must:

0] design and implement, in accordance to the Mobile Carriers Forum (MCF)
DAS specification 2014, extension and modification of the Public
Telecommunications Operator's (PTO) existing underground mobile
telephone coverage at Central Station to provide coverage for the Project
Works;

(i) ensure that existing Central Station and ESR coverage performance is be
unaffected by the CSM Contractors Activities, or if affected must comply
with the requirements of the MCF DAS specification 2014;

(iif) coordinate all design and implementation works with the lead carrier
(Optus);
(iv) coordinate the mobile telephone coverage design with the Metro Station

mobile telephone coverage design (by others) to ensure reliable handover
between these separate systems is achieved;

(v) interface and coordinate all mobile telephone services works in accordance
with the Interface Schedules and applicable third party requirements for all
public telecommunications works;
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(vi) in consultation with the Interface Contractor, provide communication
equipment rooms in accordance with the Room Schedules, including all
spatial requirements, containment, mechanical and electrical systems,
ECS and fixtures and finishes;

(vii) provide dedicated space for public telecommunications operator equipment
in consultation with the Interface Contractor; and

(viii) ensure the existing Central Station underground mobile phone coverage is
maintained to existing levels of service during the CSM Contractors
Activities.

2.5.9 Telephone systems
(a) The CSM Contractor must:

(i) extend telephone systems in accordance with the Interface Schedules and
in consultation with the Interface Contractor; and

(i) extend the high quality two-way telephony system for operational staff,
emergency services personnel and maintenance personnel, with
connectivity to the public telephone network (via existing systems).

(b) The CSM Contractor must provide telephone services to the following locations:

(i) new or altered operational and maintenance rooms including but not
limited to communication equipment rooms, substation plant rooms,
ancillary buildings and substations;

(ii) administration facilities;
(i) fire indication panels (FIPs);
(iv) lift intercoms; and ’
(v) Platform and concourse Hubs.
(c) The CSM Contractor’s telephone service provisions for sub-stations must be Voice

over Internet Protocol (VolP) services with connections via optic fibre, in
accordance with the Interface Contractor's requirements.

2.5.10 Closed circuit television (CCTV) system and Help Points system
(a) The CSM Contractor must:

(i) provide facilities for enhanced pedestrian safety, safety for rail passengers
and efficient operation of Central Station and deter assets from being
vandalised;

(i) ensure CCTV coverage in the following areas, as a minimum:

A. station entrances — entry and exit direction;
B. stairs and elevators — both directions;

C. lifts — both internal and landing/door areas;
D. ticket gates — both directions;

E. Opal self-service machines;
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(iii)

(iv)
(v)

(viii)

x)

(xi)

(xii)

(xiii)

(xiv)

cash delivery routes;

platform areas;

T o m

emergency escape doors

egress points;
Help Points;
BOH areas;

X &

ancillary buildings including permitter fences, sub-stations and
funnel portals; and

M. risk sensitive areas.

adjust and extend the existing Central Station CCTV system to cover areas
created by the Central Station Works and Central Walk Works;

provide CCTV systems in accordance with the Interface Schedules;

extend the existing Help Point system to areas created by the Central
Station Works and Central Walk Works;

provide Help Points in accordance with the Interface Schedules;

design the CCTV system in accordance with AS 4806 Close Circuit
Television and ASA T-MU-SY-10001-ST Public Transport Closed Circuit
Television (CCTV) Functional Requirements Standard and Indra’s
specification requirements included in Appendix C04;

complete a security risk assessment in conjunction with Central Station
and TINSW's security divisions. The CCTV and Help Point designs must
be undertaken by a Sydney Trains-approved electronic security contractor.
The design of the CCTV cameras coverage must be undertaken by a
consultant holding a Class 2A Security License under the Security Industry
Act 1997 (NSW);

install the CCTV and Help Point networking and UPS equipment in racks
provided by the CSM Contactor in the Sydney Trains communications
equipment room provided in accordance with the Room Schedules;

locate Help Points for Sydney Trains in accordance with Sydney Trains
standard ESB 004 Station design standard — station services and systems;

provide a Help Point system for Central Station Works and Central Walk
Works areas that complies with Sydney Trains Standard ESB 004 and
Indra’s specifications;

consult and agree with the Principal’'s Representative the location of the
CCTV and Help Points;

provide CCTV cameras and equipment that are vandal resistant;

position CCTV cameras and equipment to minimise the risk of them being
vandalised; and

provide all BOH CCTV and Help Point equipment in the equipment
rooms(s) nominated in the Room Schedules, including provision for all
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spatial requirements, cable trays, cable racks, service risers, electrical
requirements, fire suppression, ECS and fixtures and finishes.

2.5.11 Public Address (PA) System
(a) The CSM Contractor must extend public address (PA) systems:

0] in accordance with the Interface Schedules;
(i) in accordance with ASA Standards, requirements and specifications; and
(i) that enable Central Station staff to communicate live or pre-recorded audio

messages regarding train service running, descriptions, adjustments and
security/emergency messages to customers, from the Sydney Trains
control centre and from handheld devices; that comply with ASA Standard
T-MU-TE-61005-ST and AS1670:2015 ‘Fire detection, warning, control and
intercom systems — System design, installation and commissioning Part 4
— Emergency warning and intercom systems’.

(b) The CSM Contractor’s PA system works must:

0] include cabling that:
A. carries EWIS evacuation tones;
B. is fire rated to AS3013 WS51W when traversing fire zones;
C. complies with AS1670.4 in accordance with sketch

“SKETCH_AIt_design_TNO038" in Contract Schedule C2 (refer to
RFC 4422); and

D. ASA concessions must be provided by the CSM Contractor in
relation to the PA system works as required;
(i) interface with the existing Central Station PA system to enable Sydney

Trains staff to make announcements from either a control position or
microphones, from ancillary buildings, from roving staff, and support local
or remote control of locally stored Digital Voice Announcements (DVA) in
addition to remote inputs providing Long Line Public Address (LLPA)
functionality; and that provide coverage for all public areas (including retail
areas), emergency egress routes, tunnel cross passages and ancillary
buildings.

(c) The CSM Contractor must undertake acoustic modelling for Central Walk Works
and Central Station Works to confirm system coverage for general public and
emergency announcements. The CSM Contractor must design the PA system
based on the outcome(s) of the acoustic modelling. The PA design must minimise
nuisance overspill of PA noise.

(d) The PA system must provide audio customer information volume levels that
automatically adjust to ambient noise levels.

(e) The CSM Contractor must extend Central Station passenger information Wi-Fi
coverage into all Project Works areas including the public areas of Metro Station.

® The CSM Contractor must ensure the PA system interfaces with the Central Station
and Metro Station fire master emergency control panel (MECP) to provide sound
systems and intercom systems for emergency purposes (SSISEP) functionality from
both Central Station and Metro Station.
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(9) The CSM Contractor must provide all BOH PA equipment in the equipment
rooms(s) nominated in the Room Schedules, including provision for all spatial
requirements, cable trays, cable racks, service risers, electrical requirements, fire
suppression, ESC and fixtures and finishes.

2.5.12 Audio frequency induction loop (AFIL) system

(a) The audio frequency induction loop (AFIL) system provided by the CSM Contractor
must be in accordance with:

0 Disability Standards for Accessible Public Transport (DSAPT) ; and

(i) ASA Standard T MU TE 61005 ST Customer Information Systems for
Public Transport Buildings and Conveyances.

(b) The AFIL system must be provided within new Central Station Works areas
including re-levelled platforms.

(©) The CSM Contractor must provide AFIL signage in the coverage areas in
accordance with AS 1428.2.

(d) The CSM Contractor must ensure AFIL zones match PA zones with spill between

zones to be controlled as far as is practically achievable.

2.5.13 Passenger Information Display System (PIDS)

(a) The Interface Contractor's PIDS must display train running, station operations,
disruption, safety and emergency related information.

(b) The CSM Contractor must deploy PIDS in new or altered station areas to the
Interface Contractor’s requirements and in accordance with the Interface
Schedules. New or altered display locations will include:

(i) Sydney Trains VMSs — near to station entrances

(i) Sydney Trains concourse indicators (Cl) — in paid and unpaid concourse
areas; and

(iii) Sydney Trains platform indicators (Pl) — located on Suburban Platforms.

(c) The installed location of the PIDS displays, as determined by the CSM Contractor,
must avoid interference/glare from direct sunlight during the day or relative to the
lighting grid, including ensuring smooth public flows are maintained and avoid any
obstructions.

(d) The installed PIDS displays must meet the requirements of Sydney Trains and
comply with ASA Standard T MU TE 61005 ST ‘Customer Information Systems for
Public Transport Buildings and Conveyances.

(e) The CSM Contractor must provide spatial, fixtures, fittings and containment for
Metro Station PIDS displays.

i) The PIDS displays must be located such that customers are able to view the
content of the digital information screens irrespective of their standing or seating
location on platforms, at the interchange or concourses under LoS C conditions.

2.5.14 Precise Clocks

(a) The CSM Contractor must provide new precise clocks in accordance with
applicable Codes and Standards.

(b) The new precise clocks must be provided at;
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(i) the new/modified Central Station Gatelines;
(i) the new/modified Suburban Platforms;
(iii) the new/modified Central Station entrances; and
(iv) the new/modified Central Station concourses.

(c) The precise clocks must ensure accurate time reference for customers, operational
staff and rail communications and control systems.

(d) The CSM Contractor must integrate new and adjusted precise clocks with the

existing Central Station precise clocks system.

2.5.15 Electronic Access Control System (EACS)

(a) The CSM Contractor must coordinate with the Principal’'s Representative to
determine access control requirements across Central Station whilst undertaking
the CSM Contractor's Activities.

(b) There must be no interface between Central Station and Metro Station EACS. Card
readers from both systems must be installed on doors where access is required by
staff from both Central Station and Metro Station.

(c) The CSM Contractor must provide an EACS that:

0 allows free egress for all doors and/or points equipped with EACS;

(i) provides key accessible doors to main facilities, such as equipment rooms,
as a secondary access method in the event of a power supply/access
system failure;

(iii) checks for validity of access rights, access area, access times, and any
other criteria associated with a presented access authority, stored in
intelligent field controllers;

(iv) provides a means to control access through doors having electric locking-
door status, monitoring and access readers;

(v) grants or denies access depending on the access authority presented to
the reader;

(vi) is installed on all doors and gates accessing the Rail Corridor, workshop,

ancillary and administration buildings and all doors to equipment rooms,
control rooms, offices and any other areas as identified by applicable
security management plans;

(vii) is interfaced with the existing Sydney Trains EACS;

(viii) comprises an intelligent master controller package, control workstation and
power distribution panels with UPS battery backup. The master controller
packages must be installed in wall mounted enclosures provided inside the
communications equipment room. The master controller must have
dedicated connection to the network switch located in the LAN rack via a
DSX LAN module;

(ix) includes cabling in a dedicated and concealed conduit;
(x) controls access to non-public areas; and
Scope of Works and Technical CriteriaError! Bookmark not defined.Appendix B02 Page 13 of 25

Rail, Rail Systems and Communications



Sydney Metro City & Southwest — Central Station Main Works

Schedule C1

(xi) raises an alarm through to the Sydney Trains security management facility
should any protected entry/exit be forcibly opened.

(d) The CSM Contractor must provide all BOH EACS equipment in the required
equipment rooms(s) in accordance with the Interface Schedules, including provision
for all containment, mechanical and electrical systems, ECS and fixtures and
finishes.

2.5.16 Electronic Security Systems

(a) The CSM’s Contractor’s security planning must follow the directives and standards
of Transport for NSW, the Emergency Services and other relevant regulatory
bodies.

(b) The electronic security systems (ESS) for Central Station and Metro Station are
separate systems which interface in order to exchange alarms.

(c) The CSM Contractor must provide ESS that:

(i) prevent and detect unauthorised access to facilities and assets and protect
staff against assaulfs and threats;

(i) monitor station facilities, plant, equipment and control rooms;

(iif) include multiple alarms zones to permit staff to access staff rooms after
hours without the need to disarm the ESS; and

(iv) interface with the current Sydney Trains ESS; and

(v) are compatible with the current Sydney Trains ESS.

(d) The CSM Contractor must:

i consult with the Principal’s Representative during the detailed design stage
fo agree and implement a set of functional requirements as to how each
ESS interfaces with Sydney Trains; and

(i) consult with the Principal’s Representative fo agree and implement the
ESS remote monitoring requirements.

(e) The CSM Contractor must provide all BOH ESS equipment in the equipment
rooms(s) nominated in the Room Schedules, including provision for all containment,
mechanical and electrical systems, ECS, fixtures and finishes.

2.5.17 Electronic Ticketing System (ETS)

(a) The CSM Contractor must:

0 provide an ETS in accordance with the Interface Schedules;

(ii) provide all footings for the new Eastern Entrance Gateline and relocated
existing Northern Entrance Gateline.

(iii) provide containment, cabling and connections for LV power, including
GPO’s, to the Gateline and associated equipment, local LV distribution and
switch boards and the ETS communications room.

(iv) provide containment, cabling and racks that allow communications
connections to be made by others from the Gateline and associated
equipment to the Sydney Trains OCDN.
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v) comply with the requirements of the TINSW network wide integrated
ticketing strategy (OPAL system);

(vi) provide containment, cabling and connections to ensure that the Central
Station Fire Indicator Panel (FIP) is connected to all adjusted and new
Gatelines and associated equipment.

(vii) supply and install the emergency gate opening panel (EGOP) and break
glass button

(viii) integrate and conceal all cable routes to the self-service machines and
automatic ticket gate.

2.5.18 Uninterruptable Power Supply (UPS)

(a)

2.5.19
(a)

The CSM Contractor must provide an Uninterruptable Power Supply (UPS) system
in the Central Station equipment rooms, including equipment cupboards, in
accordance with Sydney Trains requirements and the Room Schedules.

Fibre and copper backbone

The CSM Contractor must provide fibre and copper backbone works in accordance
with the Sydney Trains Interface Schedule.

Copper backbone and tie cables must be terminated, patched and managed on
dedicated insulation displacement connector (IDC) distribution frames within
equipment rooms specified in the Room Schedules, to applicable Codes &
Standards.

Fibre optic backbone and tie cables must be terminated, patched and managed on
dedicated fibre optic distribution frames within equipment rooms specified in Room
Schedules, to applicable Codes & Standards.

Copper and fibre optic backbone cable installations must be protected against
mechanical damage, vandalism and theft by being installed within constructed cable
routes.

Surge protection must be provided on all copper backbone circuits which have the
potential to carry damaging direct or induced surge currents to protect connected
equipment in accordance with applicable Codes and Standards.

The CSM Contractor must provide trunk fibre optic and copper cables to meet all
communication system requirements as a result of the CSM Contractor's Activities.

The CSM Contractor must install new cabling in the rail corridor beyond Central
Station to the next termination point, maintaining the existing attenuation loss, to
meet all communication system requirements.

The CSM Contractor must supply cables that are low smoke zero halogen with fire
retardant sheaths in accordance with applicable Codes and Standards.

All trunk cabling must be insect and rodent resistant in accordance with applicable
Codes and Standards.

All new and relocated cables and equipment installed by the CSM Contractor must
not interfere with the operation of any existing communication systems including
existing signals, data, electrical or communication services.

All new cabling by the CSM Contractor must be continuous with no breaks or joints.
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) For existing Central Station cabling to be relocated by the CSM Contractor, any
joints and spacing between joints must be in accordance with ASA Standards,
guidelines and manuals.

2.6 Combined services route (CSR)
(a) The CSM Contractor must:

0] relocate and provide new combined services routes (CSR) for services
including cabling, trenches, containment systems, pits and under-track
crossings as necessary to perform the CSM Contractor’'s Activities;

(i) size all CSR infrastructure to accommodate installation of all required
services including for Interface Contractors, Sub Contractors, Third Parties,
CSM Contractor supplied systems, any other party utilising the CSR;

iii) co-ordinate alil systems to rationalise containment and achieve minimum
requirements for route diversity, segregation of services, reliability,
protection, operation and maintenance; and

(iv) design and install the CSR {o be sympathetic with all heritage fabric where
applicable.
(b) If the CSM Contractor’s Activities require an existing CSR to be altered, the CSM

Contractor must upgrade the CSR to the extent that it is required to be altered to
accommodate the CSM Contractor’s Activities, to meet applicable Codes and
Standards.
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3 Metro Station rail, rail systems and
communications

3.1 General

(a) The CSM Contractor’s Activities for the Metro Station Works must, as a minimum,
comply with applicable Codes and Standards.

(b) The CSM Contractor must as a minimum comply with the Interface Schedules.
3.2 Track
(a) The CSM Contractor must:
(i) make spatial provision in the Metro Station Works for the Sydney Metro
City & Southwest track slab below the Metro Station design low rail level;
and
(i) make spatial provision within the Metro Station platform extents for the

Metro Station platform kinematic envelope (KE) dimensions and tolerances
as shown on SWTC Drawing NWRLOTS-NRT-SWD-PW-DRG-550850.

3.3 Overhead wiring and Traction Power Supply
(a) The CSM Contractor must provide:

(i) spatial provision, fixtures, fittings, containment, earthing, bonding and other
infrastructure for overhead wiring and Traction Power Supply for the Metro
Station.

3.4 Signalling and train control systems
(a) The CSM Contractor must provide the following:

(i) spatial provision, fixtures, fittings, containment, mechanical and electrical
systems and other infrastructure for signalling and train control systems for
the Metro Station; and

(i) a new signalling equipment room equipment room in accordance with the
Room Schedules.

3.5 Communication systems
3.5.1 Space requirements
(a) The CSM Contractor must provide:

(i) spatial provisions for all temporary and permanent infrastructure required
o support the new communications systems for the Metro Station;

(i) spatial provisions for all temporary and permanent infrastructure required
to support the new and/or relocated third party communications systems;
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(iii) ensure spaces for Metro Station and Sydney Metro City & Southwest line-
wide communication systems are segregated from those required for
Central Station communication systems;

(iv) ensure the trunk cable routes have at Completion a minimum of 50%
unused capacity for future expansion; and

) provide diverse cable routes for the communication systems requiring a
redundant configuration.

(b) Communications spaces must comply with the requirements of ASA Standard T-

MU-TE-21001-ST.

3.5.2 System interfaces

(a) The following Metro Station communications systems will be interfaced to the
equivalent Sydney Trains systems by the Interface Contractor:
(i) CCTV system;
(i) PA system;
(iii)b Passenger Information system;
(iv) Electronic Security System;
(v) Data Communications Network;
(vi) Central Control System; and

(vii) O&M Radio System.

(b) While these system interfaces will be implemented by the Interface Contractor, the
CSM Contractor must:
0 provide for the spatial, cable containment and LV distribution requirements
of the interface equipment; and
(i) cooperate as required to permit TSOM to implement the interface.
(c) The following systems have non-physical interfaces:
(i) The Central Station UHF DAS (Sydney Trains coverage area) and Sydney

Metro UHF DAS (Sydney Metro station areas) must have controlled
coverage overlap to ensure consistent and reliable handover of GRN and
NSW Police radio users between these separate radio systems.

(i) Mobile Telephone DAS within Sydney Trains areas of Central Station
(Optus managed) and within Metro Station areas (Telstra managed) must
have controlled coverage overlap to ensure consistent and reliable
handover of mobile telephone users between these separate radio
systems and to ensure users within given areas are accessing the correct
base-stations.

(d) The CSM Contractor, when designing and implementing the extension of both the
Central Station UHF DAS and Mobile Telephone DAS within Sydney Trains areas
must consider the requirements of these radio interfaces and cooperate with other
designers and the system owners to achieve reliable handovers.
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3.5.3 Equipment rooms
(a) The CSM Contractor must provide new communications equipment rooms and
cupboards in accordance with the Room Schedules.

(b) The CSM Contractor must provide for third party use new public communications
operators equipment room in accordance with the Room Schedules.

(c) The CSM Contractor must provide a communications earth terminal (CET) and
communications earth bar (CEB) in accordance with Appendix BO4a.

3.5.4 Local Area Networks (LAN)

(a) The CSM Contractor must provide spatial provision and cable containment for local
area networks (LANSs) that:

(i) comply with the Interface Schedules; and

(i) provide connectivity between Central Station systems and Metro Station
systems where required, enabling secure and efficient exchange of
information.

3.5.5 Ultra High Frequency (UHF) radio systems

(a) The Metro Station Works include the provision of the following systems:
(i) Metro Station operations and maintenance (O&M) Radio;
(i) Govemment radio network {GRN); and

(iii) NSW Police radio network.

(b) The CSM Contractor must provide accommodation for the UHF Radio Systems and
cabling within Metro Station rooms, including spatial requirements, cable trays,
cable racks, risers, electrical requirements, fire suppression, ECS and fixtures and
finishes.

(c) The CSM Contractor must make spatial provision and provide containment and
other infrastructure required to interface the Central Station UHF radio systems
identified in section 2.5.5, with the systems within the Metro Station Works.

(d) The CSM Contractor must provide infrastructure to support the UHF Radio Systems
coverage via the UHF DAS described below, as outlined in the Interface Schedules.

3.5.6 UHF Distributed Antenna System (DAS)
(a) The CSM Contractor must:

(i) coordinate and interface all Metro Station UHF DAS works with Interface
Contractors, as outlined in the Interface Schedules;

(i) provide spatial provision and cable containment for all UHF DAS
equipment in the rooms(s) identified in the Room Schedules, including all
spatial requirements, cable trays, cable racks, service risers, electrical
requirements, fire suppression, ECS and fixtures and finishes;

iii) provide spatial provision and cable containment for all equipment required
to support the UHF systems including as a minimum;
A. leaky coaxial and fibre optic cabling;
B. antennas;
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C amplifiers and fibre-fed repeaters;
D combining units and splitters;
E. feeder cables and other miscellaneous cabling;
F isolating devices;
G cable containment; and
H. all supporting hardware.

3.5.7 Mobile telephone services

(a) New underground mobile telephone coverage is required in the Metro Station areas

of Central Station. In future this will be managed by Telstra on behalf of all carriers.
This system will be separate to the Optus managed system in Central Station and is
part of the Sydney Metro City and Southwest line coverage solution.
(b) For Metro Station the CSM Contractor must:

(iy  comply with the Interface Schedules;

(i) provide communication equipment rooms in accordance with the Room
Schedules, including all spatial requirements, cable trays, cable racks,
service risers, electrical requirements, fire suppression, ECS and fixtures
and finishes; and

(iif) provide spatial provision and cable containment and antenna mounting
hardware for a Mobile telephone DAS that provides mobile telephone
coverage throughout the Metro Station public and back-of-house areas.

3.5.8 Telephone systems

(a)

The CSM Contractor must:

(ii)

(iif)

(iv)

comply with the Interface Schedules;

provide accommodation for Metro Station telephone exchange systems in
accordance with the Room Schedules, including all spatial requirements,
cable trays, cable racks, risers, electrical requirements, fire suppression,
ECS and fixtures and finishes;

provide spatial provision and cable containment for telephone systems in
the following Metro Station locations:

A. Station Control Rooms, including workstations;

B. operational and maintenance rooms, including signalling and
communication equipment rooms, substation plant rooms,
ancillary buildings and power supply substations;

C. administration facilities;

D. fire intervention panels (FIPs);
E. lift intercoms; and

F. Help Points;

provide spatial provision, fixtures, fittings for all telephone systems in Metro
Station areas.
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3.5.9 Closed circuit television (CCTV) system and Help Points system
(a) The CSM Contractor must:

(i in consultation with the Interface Contractors, provide accommodation for
Metro Station CCTV and Help Point systems in rooms identified in the
Room Schedules, including provision for all spatial requirements, cable
trays, cable racks, risers, electrical requirements, fire suppression, ECS
and fixtures and finishes; and

(i) provide spatial provision, fixtures, fittings and cable containment for CCTV
and Help Point services throughout the station in accordance with the
Interface Schedule and in accordance with the Interface Contractor’s
design.

3.5.10 Public Address (PA) System
(a) The CSM Contractor must;

0 provide all requirements for PA systems within Metro Station in accordance
with the Inferface Schedules;

(i) in consultation with the Interface Contractor, provide accommodation for
Metro Station PA systems in rooms identified in the Room Schedules,
including all spatial requirements, cable trays, cable racks, risers, electrical
requirements, fire suppression, ECS and fixtures and finishes;

(iii) provide spatial provision and cable containment for Metro Station PA
systems in all public areas, emergency egress routes, and ancillary
buildings;

(iv) provide spatial provision and cable containment for all switches, patches,

and cabling, containment systems as part of the PA systems in Metro
Station areas; and

(v) provide Sound Systems and Intercom Systems (SSISEP) (otherwise
known as Emergency Warning and Intercommunication System (EWIS))
functionality by interfacing the Metro Station fire detection system to the
Metro Station PA system in accordance with the Interface Schedules.

3.5.11 Audio Frequency Induction Loop (AFIL) System

(a) The CSM Contractor must provide the Metro Station AFIL system in accordance
with the Interface Schedules.

(b) The CSM Contractor's AFIL system must:

) interface with the Interface Contractor's PA system in accordance with the
Interface Schedules;

(i) comply with the relevant requirements of ASA Standard T-MU-TE-61005-

ST; and
(iii) provide coverage that geographically aligns with PA zones to ensure
hearing impaired customers receive the same message as other
customers.
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3.5.12 Passenger Information Display System (PIDS)

(a) The CSM Contractor must provide specified requirements for Passenger
Information Display Systems within Metro Station, in accordance with the Interface
Schedules. ‘

(b) The CSM Contractor must provide accommodation for Metro Station passenger

information systems in rooms identified in the Room Schedules, in accordance with
the Interface Contractor’s design on platforms, concourses and station entry points,
including all spatial requirements, cable trays, cable racks, risers, electrical
requirements, fire suppression, ECS and fixtures and finishes.

3.5.13 Precise clocks

(a) The CSM Contractor must provide for all spatial requirements, cable trays, cable
racks, risers, electrical requirements, fire suppression, ECS and fixtures and
finishes specified for precise clock systems within Metro Station, in accordance with
the Interface Schedules.

3.5.14 Electronic Access Control System (EACS)

(a) The CSM Contractor must provide accommodation, spatial requirements, cable
trays, cable racks, risers, electrical requirements, fire suppression, ECS and fixtures
and finishes for Metro Station Electronic Access Control System equipment
throughout the Metro Station in accordance with the Room Schedules and the
Interface Schedules.

(b) The CSM Contractor must provide, install and test EACS field equipment to the
interface Contractor’s design in accordance with the Interface Schedules.

(c) The CSM Contractor’s security cabling must be concealed.
3.5.15 Electronic Security System (ESS)
(a) The CSM Contractor must provide accommodation, spatial requirements, cable

trays, cable racks, risers, electrical requirements, fire suppression, ECS and fixtures
and finishes for Metro Station Electronic Security System equipment throughout the
Metro Station in accordance with the Room Schedules and the Interface Schedules

(b) The CSM Contractor must provide, install and test ESS field equipment to the
Interface Contractor’s design in accordance with the Interface Schedules

(c) The CSM Contractor’s security cabling must be concealed.

3.5.16 Uninterruptable Power supply

(a) The CSM Contractor must provide centralised UPS within Metro Station, in
accordance with SWTC Appendix B04a, the Interface Schedules and to the
interface Contractor’s requirements.

(b) The CSM Contractor must provide accommodation for all UPS in rooms identified in
the Room Schedules, including all spatial requirements, cable trays, cable racks,
risers, electrical requirements, fire suppression, ECS and fixtures and finishes.

3.5.17 Fibre and copper backbone
(a) The CSM Contractor must comply with the Sydney Metro City & Southwest —
communications system in the interface Schedules.

(b) The CSM Contractor must provide spatial provision and cable containment for fibre
and copper backbone Works, including provision for cable trays, cable racks,
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service risers, electrical requirements, fire suppression, ECS and fixtures and
finishes.
(c) The CSM Contractor must ensure spatial provision and cable containment for fibre

and copper backbone cable installations can be protected against mechanical
damage, vandalism and theft.

3.5.18 Data Communications Network

(a) The Sydney Metro City & Southwest Data Communications Network (DCN)
provides fixed data backbone connectivity for Sydney Metro City and Southwest
systems and utilises the Sydney Metro City and Southwest fibre backbone. Local
data connectivity within Sydney Station Metro is provided by LAN elements (Section
3.5.4).

(b) The CSM Contractor must provide specified requirements for the Data
Communications Network elements installed within the Metro Station, in
accordance with the Interface Schedules.

(c) The CSM Contractor must provide accommodation for the Data Communications
Network and cabling within and between the Metro Station rooms and tunnel
portals, including spatial provisions for cable trays, cable racks, risers, electrical
requirements, fire suppression, ECS and fixtures and finishes.

3.5.19 Central Control System

(a) Sydney Metro City & Southwest Central Control System (CCS) monitors and
controls Sydney Metro City & Southwest systems.

(b) The CSM Contractor must provide specified requirements for the Central Control
System elements installed within the Metro Station, in accordance with the Interface
Schedules. This includes provision of the Building Management System (BMS) for
the Metro Station as defined in SWTC Appendix B04b.

(c) The CSM Contractor must provide accommodation for the Central Control System
elements and cabling within and between Metro Station rooms and tunnel portals,
including spatial requirements, cable trays, cable racks, risers, electrical
requirements, fire suppression, ECS and fixtures and finishes.

(d) The interface between the CSM Contractor's BMS and the CCS must be via an
Ethernet connection. The connection between the CSM Contractor’'s BMS and the
CCS connection point (CSM.CCS.1 in Interface Schedule E.1.7) must use a
Category 5e/6/6A Ethernet cable.

(e) The interface between the CSM Contractor's BMS and the Integrated Back-up
Panel (IBP) must be via voltage free contacts. The connection between the CSM
Contractor's BMS and the IBP connection point (CSM.CCS.2 in Interface Schedule
E.1.7) must use a multi-core copper cable.

3.5.20 Train Radio Communications Systems

(a) Sydney Metro City & Southwest Train Radio Communications systems provide train
control, voice, video and data communications between Sydney Metro shore
systems and Sydney Metro rolling stock.

(b) The CSM Contractor must provide specified requirements for the Train Radio
Communication Systems elements installed within Metro Station, in accordance
with the Interface Schedules.

Scope of Works and Technical CriteriaError! Bookmark not defined.Appendix B02 Page 23 of 25
Rail, Rail Systems and Communications



Sydney Metro City & Southwest — Central Station Main Works
Schedule C1

(c) The CSM Contractor must provide accommeodation for the Train Radio
Communication Systems elements and cabling within and between Metro Station
rooms and tunnel portals, including spatial requirements, cable trays, cable racks,
risers, electrical requirements, fire suppression, ECS and fixtures and finishes.

3.6 Combined services route

(d) The CSM Contractor must provide spatial provision, fixtures, fittings, containment,
earthing, bonding and other infrastructure within the Metro Station to comply with
requirements of the Interface Schedules.
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Sydney Metro - City & Southwest project is the subsequent stage of Sydney Metro — Northwest project. The Northwest
project will address all scope from Cudgegong to Chatswood. The City & Southwest project addresses all scope of works

between Chatswood and Bankstown.
The project comprises of three key components as follows:

= Sydney Metro — City — 16.5 km City Extension from Chatswood, under North Sydney and Sydney Harbour and then
beneath the Sydney CBD to Central and Sydenham.

= Sydney Metro — Southwest — 13.4 km Southwest Extension — Sydenham to Bankstown.

= Sydney Metro Train Facility-South — train stabling and maintenance facility in Marrickville

The signalling for the Sydney Metro — City & Southwest will be a Communications Based Train Control (CBTC) system,
employing integrated Automatic Train Protection (ATP) and Automatic Train Operation (ATO) with Unattended or
Driverless Train Operation (UTO or DTO). The new interlocking commissioned as part of the Sydney Metro — Northwest
project will be extended to control the area from Chatswood to Bankstown with the Operations and Control Centre (OCC)
to be located at Tallawong with a backup at Bella Vista.

Under the greater Central station complex, the existing Sydney Yard consists of various terminal platforms to
accommodate different types of train services. To accommodate the new Central Metro station infrastructure, it will be
necessary to modify some of the existing platform and track arrangements in Sydney Yard. The following modifications
will be completed in the area:

»  Platform 9 — the platform will be shortened at the northern end by 11m and extended at the southern end by
11m, the platform length will remain at 202m with an operational length of 196m to service intercity trains. The
buffer face to the end wall will be 6m;

» Platform 10 — the platform will be shortened at the northern end by 11m and extended at the southern end by
10m , the platform length will be reduced from 203m to 202m and it will have an operational length of 196m
to service intercity trains The buffer face to the end wall will be 6m;

» Platform 11 — the platform will be shortened at the northern end by 7.7m and extended at the southern end by
10m, the platform length will be increased from 200m to 202m and it will have an operational length of 196m
to service intercity trains. The buffer face to the end wall will be 6m ;

» Platform 12 — the platform will be shortened at the northern end by 7.7m, the platform length will be reduced
from 187m to 179m and it will have an operational length of 173m to service suburban trains. The buffer face

to the end wall will be 6m. ;

»  Platform 13 —the platform will be shortened at the northern end by 9.4m, the platform length will be reduced
from 185m to 176m, and it will have an operational length of 170m to service suburban trains. The buffer face
to the end wall will be 6m ;

= Platform 14 — the platform will be rebuilt as part of these works, it will shortened at the Northern end by 9.4m and
extended at the Southern end by 6m, the platform length will be reduced from 203m to 200m, and it will have an
operational length of 196m to service intercity trains. The buffer face to the end wall will be reduced to 4m. The
proposed platform extensions will not cater for 205m long New Intercity Fleet trains.

= Intercity platform 15 and its associated track circuits including the Down Shunting Neck will be permanently
removed. These modifications will lead to the removal of 208 crossovers, 211 & 212 turnouts, 213 catch points, and
the removal of signals SY21, SY21 train stop, SY53 and SYB0. Also, the signal routes 18(S)A, 20(S)A, 51(S)C and
74(M)G will be permanently removed.
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Due to the above proposed changes there will be modifications to the existing West Yard NX Relay Interlocking
controlling Sydney Yard to reflect the platforms and Down Shunting Neck modifications. The ATRICS system which is
due to be commissioned on May 2018 will also need to be modified.

This Signalling Functional Specification (SFS) forms one of the two SFSs, which describe the changes to the Sydney
Trains network around Central station resulting from the implementation of the Sydney Metro — City & Southwest project
at Sydney Yard, The SFSs are divided as foliows:

m  NWRLSRT-PBA-SCS-SI-SPC-000001 — Sydney Yard Access Bridge SFS

s NWRLSRT-PBA-SCS-SI-SPC-000003 — Sydney Yard Platform and Track Modifications SFS (this document)

1.1 Reference Documents

The following documents are referred in preparation of this document;

m  Existing Signalling Plan: SYD_YARD_SP (dated: 15 Dec 2014)

=« CBRR Sydney Relay Room Book 1A of 9 (dated: 15 April 2015)

a«  CBRR Sydney Relay Room Book 1B of 9 (dated: 15 April 2015)

= Sydney Signal Box West Yard Book A (dated: 11 Sep 2009)

= Sydney Signal Box West Yard Book B (dated: 21 Sep 2009)

s Sydney Yard Pneumatic System Book 3 of 6 (dated 30 April 2007)

s Goulburn St (inl) to Redfern Pneumatic System Book 1 of 6 (dated 21 March 2007)

w intercity Platform Lengthening Paper -NWRLSRT-PBA-EN-REP-000008 Rev A (dated 24/03/2016)

a  Cenfral Station Rail Horizontal Track Alignment — Draft Concept Design Drawings - NWRLSRT-PBA-SCS-RD-
DWG-338022 Rev A

a  Sydney Yard Early Works BO+000km — B0+296km Staging Diagrams, Concept Design - NWRLSRT-PBA-SCS-PL-
DWG-389917 Rev B

= Metro Box Platform 13/14 Return to Operations & Western Concourse B0+000km — BO+296km Staging Diagrams,
Concept Design — NWRLSRT-PBA-SCS-PL-DW(G-389918 Rev B

s ASA Signalling Standards
= Other sources Interface meeting minutes

The production of this Signalling Functional Specification is based on the ‘Base Option’ outlined in ‘Intercity Platform
Lengthening Paper - NWRLSRT-PBA-EN-REP-000008 Rev A (dated 24/03/2016).
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As part of Sydney Metro — City & Southwest project, and the development of the new Central metro station, the objective
of this configuration is to provide as much passenger circulation space as possible at the north City end of the platforms
whilst still maintaining the same functionality as the existing platforms. The revised platform lengths result in a consistent
operational platform length from buffer stop to platform end for all intercity platforms except platforms 12 and 13, which
will have shorter operational platform lengths upon completion of the works.

Platform 15 will be permanently decommissioned as part of the new Sydney Metro underground platform and concourse
works. The envisaged construction sequence in this report is as follows:

= Platform 15 permanently decommissioned,

= Platforms 12 and 13 will then be removed to allow Sydney Metro works to commence. Platform 14 will remain
operational at this stage

= Platform 12 will then be reinstated before platform 14 is removed.
= Platforms 13 and 14 will return to operation after the completion of Sydney Metro Open box construction.

Modification works to platforms 9, 10, and 11 will be carried out in parallel with the above works.

The relevant signalling infrastructure changes to support these construction works have been outlined in the proposed
staged works described in section 10 of this report. During the construction stage it will also be a requirement for some
signalling movements to be temporarily booked out of use, however this arrangement will have to be agreed and
accepted by Sydney Trains prior to the commencement of detailed design.

It is envisaged at this time that there will be no operational impacts to the movements within Sydney yard and it will be
possible to operate the 2018 timetable with a minimum of 12 operational platforms. To deliver passenger demands it will
be necessary to continue the train operations whilst Sydney Metro construction works are in progress.

In the final arrangement, after completion of these works, trains coming on Up and Down Bankstown lines will terminate
on platforms 12-14. The shunting movements entering and exiting the Down Shunting Neck will no longer be available.
For signalled routes that will no longer be operational after these works, they will be ‘Booked out of use’ during the
construction works and then permanently removed from the interlocking once the works are completed. It is proposed
that subsequent signalled routes will not be renamed. This proposal is subject to agreement from Sydney Trains.

For further details on the Sydney trains operations, refer to Appendix AA - Operational modelling. It is to note that the
Concept of Operation (CONOPS) document for Sydney Yard is being developed by TINSW (Sydney Metro) and any
changes to the above arrangement as a result of the CONOPS development will be detailed in later versions of this
document.
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A part of the Sydney Metro — City & Southwest project, there will be some track layout changes and these changes are
shown in the Drivers Diagrams. The scope of works has been split into two parts:

Early Works:

= the decommissioning of platform 15

= the temporary removal of platforms 12 and 13,
= reinstatement of platform 12,

= temporary removal of platform 14 and

= the revised platform lengths of platforms 9 -11.

Metro Box Platform 13/14 Return to operations and Western concourse works:

u Reinstatement of platforms 13 and 14 on top of the new Sydney Metro Central Station box

The proposed track changes for these works is described in more detail in the following sections.

3.1 Sydney Yard Early works

= Permanent closure of platform 15 and Down Shunting Siding;
= Removal of the existing 208A/B crossover;
= Removal of the existing 203A/B crossover,

= Installation of new 203A/B crossover with 160:8.25 tangential turnouts, shifting 203A Poaints 0.708m towards city
and 203B Points 0.708m towards country;

= Removal of the Buffer stop on the existing Down Shunting Neck;
= Removal of the existing 211 and 212 turnouts;

= Removal of the 213 Catch point;

= Removal of the existing Down Shunting Neck tracks;

= Removal of the Platform 15 tracks;

= Signalling Temporary closure of platforms 12 and 13;

= Removal of the 205B and 206B derailers

= Removal of the 200 and 207 catchpoints;

= Removal of the platform 12/13 diamond;

= Removal of the track for platforms 12 and 13;

= Slew tracks into platform road 9 and 10 middle road to new alignment
= 195A Pts turnout to move 3m towards country

= Installation of platform11 road to new alignment;

= Removal of the 206A turnout;

= Relocation of the New 200 catchpoints in new position;

= Installation of the platform12 road to new alignment;
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Removal of the existing buffer stops for platform 12;
Provision of new energy absorbing buffer stops on track at Platform 12;

Relocation of insulated rail joints as at the buffer stop end of Platform 12 associated with moving buffer stop
positions

Adjustment of platform copers on Platform 9 and 10 to suit the revised alignments
Removal of the existing buffer stops for platforms 9, 10 and 9/10 middle road;
Provision of new energy absorbing buffer stops on tracks between Platforms 9,10 and 9/10 middie road;

Relocation of insulated rail joints as at the buffer stop end of Platforms 9, 10 and 9/10 middle road associated with
moving buffer stop positions.

Removal of the existing buffer stops for platform 11;
Provision of new energy absorbing buffer stops on tracks between Platforms 11;
Removal of the existing track city end of platform 11 (10m);

Relocation of insulated rail joints as at the buffer stop end of Platform 11 associated with moving buffer stop
positions.

Re-opening of platfrom12;

Temporary closure of platform 14;
Removal of the tracks for platforms 14;
Removal of the 205A turnout;

3.2  Metro Box Platform 13/14 Return to operations and

Western concourse works

Realign Platform 13 Road and Platform 14 Road by continuing the straight elements of 203A/B towards city;
associated with construction of Sydney Metro station box.

[nstallation of new 206B derailer and 207 catch points
New platform 12/13 diamond;

Installation of new 205A 160:6.6 tangential turnout with respaced end infill, points shifted 4.292m towards country.
Points to be clipped, locked and detected ‘Reverse’;

Installation of new 205B derailer, to be clipped, locked and detected ‘Reverse’.

Provision of new energy absorbing buffer stops on tracks between Platforms 13 and 14;

Installation of new 206A 190:7 tangential turnout with respaced end infill, points shifted 14.995m towards country;
Relocation of insulated raif joints associated with extending country end of Platforms 13 and 14;

Completion of platforms 12 and 13 track works

Additional to the track changes that impact the signalling infrastructure there will be further stages for track works relating
to piling and track slab construction.
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4. Line speeds

41  Existing Line Speeds

Existing line speeds obtained from TS TOC.2 dated 19 December 2016 for the Sydney Yard area. Up and Down
directions are as shown in Table 4.1.The turnouts/points which do not have speed listed in TOC are shown as default
(25km/h) as per TOC manual;

Table 4.1 Existing speeds - down direction
Train Type Line Speed (Km/h) ' Kilometrages
l From (km) To (km)

Road 9, 154 points to Road 9 | Normal X185 0.275

Road 15, 208 points to Normal X15 0.300

Up/Down Bankstown

Road 9, 195 points to Road 9 | Normal X40 0.305 -

Up Bankstown, 203 points to | Normal x40 0.365

Down Bankstown

Down Bankstown, 240 points | Normal x40 0.465
to Down Suburban Yard

Up Suburban Yard, 239 Normal x40 0.575 -
points to Up Bankstown

Table 4.2 Existing speeds — Up direction
Train Type Line Speed (Km/h) ' Kilometrages
' From (km) To (km)
Down Bankstown, 203 points | Normal X40 0.300
to Up Bankstown
Road 9, 192 points to Road Normal x40 0.335
10 .
Road 10, 193 points to Up Normal X15 0.390
Bankstown
Up Bankstown, 193 points to | Normal x40 0.425
Road 10
Up Suburban Yard, 242 Normal X15 0.670 -
points to Up Bankstown

4.2  Proposed Line Speeds

There are no proposed new speeds in this area as part of Sydney Metro — City & Southwest project.
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5. Existing signalling equipment and
interfaces

The Sydney Yard Interlocking was commissioned in 1980, as a relay NX route setting signalling system. The relay based
interlocking has no facility for remote control. It is currently controlled from a TD push button Mimic Control Panel

located at Sydney Signal Box.

9.1 Existing Equipment

The existing signalling equipment for Sydney West Yard is listed on the table below:

Table 5.1 Existing equipment - Sydney Yard

ltem l Type
Signals Incandescent single light — Westinghouse SL35 lamps
LED Signals

Train Stops Pneumatic, Air Operated, Westinghouse JA Trainstop

Track Circuits Single Rail AC track circuit

Points Pneumatic, Style A, ‘ES" and ‘S’ (turnouts) and style ‘E’ (catch points)

Interlocking NX Route Relay Interlocking

Train Control Local Control from Sydney Box (There is currently a project upgrading the control to ATRICS
scheduled to be commissioned in May 2018).

5.2  Existing Interfaces

There are no external interfaces that will be considered as part of the scope of works.
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6.1 Overview

The proposed signalling works to be completed in two main stages, ‘Sydney Yard Early Works' and ‘Metro Box Platform
13/14 Return to operations and Western concourse’.

6.1.1 Sydney Yard Early Works

The scope of works for Sydney Yard early works is: the decommissioning of platform 15 and the Down Shunting Neck;
the temporary removal of platforms 12, 13; reinstatement of platform 12 in its final position; temporary removal of
platform 14; and modifications to the platform lengths of platforms 9 -11 to relocate the buffer stops towards the country.

For the Sydney Yard Early works the proposed signalling works include:

= Removal of SY21 (Including train stops), SY53 and SY60 signals and associated equipment;
= Removal Platform 15 Guards indicator and TRTS;

= Removal of platform 15 and Down shunting neck track circuits P15AT, P15BT, DSNBT;

= Removal of 208 Crossover;

= Removal and relocation of 203 crossover;

= Removal of Platform 15 buffer stop, fixed train stop and lights;

= Removal of redundant routes 18(S)A, 20(S)A, 51C and 74(M)G.

= Relocation of signalling distribution box DB1/6;

= Removal of 211, 212 turnout and 213 catch point,

= Removal of signal SY19, SY19 indicator, SY18 and SY18 indicator signals, train stops and track circuits;
= Removal of existing Platform 12 and 13 Guards indicators and TRTS;

= Removal of existing Platform 12 and 13 buffer stop and lights;

= Removal of 200 catch point, 205B derailer, 206B derailer, 207 catch point and associated equipment;
= Temporary 205A points ‘Clipped, locked and detected’ normal for routes into platform 14 only;
= Temporary 206A points ‘Clipped, locked and detected’ normal for routes into platform 11 only;
= Temporary book out of use of routes 34B, 35A, 74(M)D and 74(M)E.

= Relocation of signal SY14 and train stops, signal SY32 and associated track circuits;

= Removal of 195A turnout and provision of new 195A turnout in new alignment;

= Modification to the compressed air pipe, manifold M234.

= Relocation of signal SY16, SY16 indication, train stops and associated track circuits;

= Relocation of existing Platform 9 Guards indicators;

= Relocation of signal SY17, SY17 indicator, train stops and associated track circuits.

= Reinstatement of 200 catch point to the new position;

= Removal of 206A points;

= Reinstatement of platform 12
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Relocation of existing Platform 10 Guards indicators.

Removal of existing Platform 9, 10 and 9/10 middle road buffer stop and lights;
Provision of new Platform 9, 10 and 9/10 middle road buffer stop and lights;
Relocation of signalling DB1/1A and DB1/1B distribution boxes.

Removal and reinstalment of Platform 11 buffer stop and light

Relocation of existing Platform 11 Guards indicators;

Provision of SY18 on a new signal post, relocation of SY8 indication;
Removal of Platform 14 buffer stop and lights;

Removal Platform 14 Guards indicators;

Provision of new Platform 12 Guards indicators;

Provision of new Platform 12 buffer stop and lights

Removal of 205A paints;

Removal of signal SY20 (Including train stops),

Removal of Yard Master Telephone;

Temporary book out of use routes 74(M)F, 75B.

The works outlined in the stages above will also require modification of the following:

Modification to the compressed air pipe, provision of new pneumatic air supply to platforms 9, 10, 11, 12,13 and 14
Relocation of cable routes (temporary or permanent) and removal of redundant cables;

Modification of Sydney Box West Yard Relay Interlocking.

Modification of the ATRICS system (arrangements to be confirmed by Sydney Train)

6.1.2  Metro Box Platform 13/14 Return to operations and Western concourse

The 'Metro Box Platform 13/14 Return to operations and Western concourse’ phase reinstates platforms 13 and 14 with
the associated point and signal relocation. When Platforms 13 and 14 are rebuilt they will be modified, including a new
rail alignment to accommodate the platform extensions.

For the Metro Box Platform 13/14 Return to operations and Western concourse, the proposed signalling works include;

Relocation of SY35 signal;

Provision of 205A turnout and 2058 derailers, to be clipped, locked and detected ‘Reverse’;
Modification to the air system;

Relocation of P114BT and P14CT track circuits.

Provision of 206A turnout, to be clipped, locked and detected ‘Normal’;

Relocation of SY34 signal;

Modification to the air system;

Relocation of P11BT and P11CT track circuits;

Relocation of cable routes (temporary or permanent) and removal of redundant cables;
Provision of new buffer stop and lights for platforms 13 and 14;

Provision of new Guards indicators on platforms 13 and 14;

Reopening of platforms 13 and 14;
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= Newsignal SY19, SY19 indicator and SY20 signals, train stops and associated track circuits commissioned back
into service; '

a  New 206B derailer and 207 catch points commissioned back into service;

»  Compressed air system commissioned back into service;

= Modification of Sydney Box West Yard Relay interlocking for final design arrangement;
= Modification to the ATRICS system (arrangements to be confirmed by Sydney Train)

6.2  Train Control System

6.21  ATRICS

Sydney West Yard interlocking is controlled via a tiled push-button Local Control panel and separate indication diagram
located at Sydney Signal Box. Sydney Trains is in the process of rolling out Advanced Train Running Information Control
System (ATRICS) to be located at Homebush Control Centre to control Sydney Yard to be commissioned in May 2018, It
is anticipated that this signalling design scope of works for Sydney Metro will assume that ATRICS has been
commissioned. Hence the required signal design will be based on the assumption that the Sydney West Yard
Interlocking will be controlled by ATRICS from Homebush Control Centre. However, this does not imply that the design
will not be started until the ATRICS has been commissioned

As part of design strategy, it is proposed the works will be completed in two main phases - “Sydney Yard Early works”
and “Metro Box Platform 13/14 return to operations and Western concourse” works. Modification updates will be carried
out in ATRICS for both these phases at different stages within the duration of the project; however this arrangement will
require agreement and acceptance by Sydney Trains.

6.3  Signalling Interlocking Configuration and Equipment

The Sydney West Yard relay interlocking will be modified to reflect removal of platform 15, its associated track and the
Down Shunting Neck. The signalling scope will include the removal of signals, points, trainstops, and track circuits.

The sections below outline the final signalling scope of works that is to be completed as part of the recovery of platform
15, and the changes to the platforms 9 o 14. This scope of works will be delivered in the stages as described in Section
10.

Due to the complexity of Sydney Yard interlocking, the proposed removal of points and signals will have a substantial
impact on changes required in the interlocking circuitry. The removal of 208 points and SY21 signal impacts multiple
signalled routes up to the boundary for signal SY75 signal and SY89C signal. The removal of the other proposed
turnouts and ground signals will have a similar major impact within the interlocking. Consideration must also be given to
the site testing during the possessions for all of these interlocking changes that will be required.

6.3.1 Sydney Signal Box — West Yard Interlocking

The platform extensions and the removal of platform 15 and Down Shunting Neck will require the following signalling
interlocking modifications. Sydney Box which houses the West Yard interlocking will be modified as follows, these
include but are not limited to:

= Modification of SY18 interlocking circuits to remove 18(S)A route;

» . Removal of SY21 interlocking circuits;

= Removal of SY21 train stop circuits from the interlocking;

»  Modification of SY20 interlocking circuits to remove 20(S)A route;
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Modification of SY51 interlocking circuits to removed 51C route;
Removal of SY53 interlocking circuits;

Removal of SY60 interlocking circuits;

Modification of SY74 interlocking circuits to remove 74(M)G route;
Removal of 208 points interlocking circuits;

Removal of 211 points interlocking circuits;

Removal of 212 points interlocking circuits;

Removal of 213 points interlocking circuits;

Removal of P15AT, P15BT, DSNBT track circuits from the interlocking ;

Removal of the P15 train ready to start push button circuit from the interlocking;

6.3.2  Sydney Signal Box - Relay Room 1

The platform extensions and the removal of platform 15 and Down Shunting Neck will require the following signalling
interfocking modifications in Relay Room 1, these includes but are not limited to:

Modify the lighting circuits for signal SY18 to remove 18(S)A route and associated relays;

Modify the lighting circuits for signal SY18 indicator to remove 18(S)A route and associated relays;
Removal of the control and lighting circuits for signal SY21 and associated relays;

Removal of SY21 train stop circuits;

Modify the control lighting circuits for signal SY20 to remove 20(S)A route and associated relfays;
Modify the control lighting circuits for signal SY51 o removed 51C route and associated relays;
Removal of the control and lighting circuits for signal SY53 and associated relays;

Removal of SY80 shunt signal and associated equipment;

Modify the controf lighting circuit for signal SY74 to remove 74(M)G route and associated relays;
Removal of 208 points and associated circuitry & equipment;

Removal of 211 points and associated circuitry & equipment;

Removal of 212 points and associated circuitry & equipment;

Removal of 213 points and associated circuitry & equipment;

Removal of P15AT track circuit relay;

Remaval of P15BT track circuit relay;

Removal of DSNBT track circuit feed and relay;

Removal of the P15 train ready to start push button circuitry;

Removal of P15AT track indication circuit from Yard Master Panel;

Removal of P15BT track indication circuit from Yard Master Panel;

Removal of DSNBT track indication circuit from Yard Master Panel;

Removal of Platform 15 guards indicator circuits.
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6.4  Signalling Distribution Boxes

The removal of Platform 15 and the proposed platforms extensions will have an impact on localised signalling equipment
which will result in modifications to the input/output cables in some of the distribution boxes as specified below. These
works will be delivered in stages as described in Section 10.

64.1  DB1/1Aand DB1/1B

Relocate both DB1/1A and DB1/1B distribution cases to make way for the platform 9 and 10 shortening at the northern
end, these cases will be relocated during the Sydney Yard Early works stage 7 (possession 9), It is proposed the
disconnection box to be relocated on a ‘like for like basis’ and the required design changes will be implemented after the
relocation is completed.

The following modifications will be required at DB1A and DB18B:

s Renew cable - DB1/1-1 TORRY;

»  Renew cable - DB1/1-2 TO RRI;

a  Renew cable ~ DB1/1-3 TORRI

= Renew the local tail cables entering the DB1/1A and DB1/1B boxes;

s  Renew Communication cable;

= Relocation of Sig Box Yard Master Telephone. Existing cable to be renewed;

s Removal of P15AT track circuit feed and associated cabling and equipment;

= Removal of POAT and PSBTtrack circuit feeds. The track circuits are currently booked out of use;

a  Relocation of POA/B/CT track circuit feed at least 10mﬂtowards country end. Renew cable to disconnection box,
Terminate new 2 x 2¢ hypalon steel cables between the track circuit disconnection box and the tracks;

= Relocation of P10A/B/CT track circuit feed at least 10m towards country end. Renew cable to disconnection box,
Terminate new 2 x 2¢ hypalon steel cables between the track circuit disconnection box and the fracks;

= Relocation of M9.10AT track circuit feed at least 10m towards country end. Renew cable to disconnection box,
Terminate new 2 x 2c hypalon steel cables between the track circuit disconnection box and the tracks;

= Relocation of P11AT frack circuit feed at least 7m towards country end. Renew cable to disconnection box,
Terminate new 2 x 2c hypalon steel cables between the track circuit disconnection box and the tracks;

= Relocation of P12AT track circuit feed at least 7m towards country end. Renew cable to disconnection box,
Terminate new 2 x 2c hypalon steel cables between the frack circuit disconnection box and the tracks;

=  Relocation of P13AT track circuit feed at least 9m towards country end. Renew cable to disconnection box,
Terminate new 2 x 2¢ hypalon steel cables between the track circuit disconnection box and the tracks;

= Relocation of P14AT frack circuit feed at least 9m towards country end. Renew cable to disconnection box,
Terminate new 2 x 2¢ hypalon steel cables between the frack circuit disconnection box and the tracks;

= Removal of platform 15 buffer stop lights and associated cabling;

= Removal of platform 15 guards indicators and associated cabling ;

= Relocation of the Yard Master telephone for the platform reduction and asscciated cabling;
= Removal of 'Platform 15 train ready to start push button’ and associated cabling.
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642 DB1/6

During the Sydney Yard early works stage 1 (possession 3) construction of the new metro station, for accessibility
reasons DB1/6 will be relocated for the provision of a temporary access crossing and then will be re-instated in its
original position upon completion. The cable route for this location will be moved, including the local tail cables and also
main signalling cables. The following modifications will be required at DB1/6 for the final design:

=  Relocate DB1/6 distribution case; It is the proposal for the DB/6 to be relocated during possession 2 (see Driver
Diagram, stage 1 - Possession 3) the required design changes will be implemented after the relocation is
completed.

»  Renew cable - DB1/6-1 TO RR1;
= Renew cable - DB1/6-2 TO RR1;
« Renew cable - DB1/6-3 TO RR1;
= Renewcable - DB1/6-4 TO RR1;
»  Renew cable - DB1/6-5 TO RR1;
= Renew cable to Piatform 12 and 13 Guards Indicators;

»  Re-terminate the local tail cables entering the DB1/6 box;

«  Modification of the SY18 signal shunt route indicator remove 18(S)A indication; cable core name change only.
= Relocation of SY20 signal and SY20 frain stop and associated equipment;

»«  Renew cable 20 BJB-1 to signal SY20 and train stop

= Modification of the SY20 signal shunt route indicator remove 20(S)A indication, cable core name change only;
= Removal of SY21 signal; removal of cable to 21 BJB-1

= Removal of SY21 Train stop, removal of cable to 21 BJB-1

»  Removal of P15BT track circuit feed and recovery of cable to 15BT disconnection box

= Relocation of P14BT frack circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

= Relocation of P14CT track circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

»  Relocation of P11CT track circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

= Relocation of P13BT track circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks

= Relocation of 207 points 3.7m towards country end; Renew cable to 207 points Disconnection box
= Relocation of 206A points 15m towards country end; Renew cable to 206A points and 206B points Disconnection

box;

»  Relocation of 205A points 4m towards country end; Renew cable to 205A points and 205B points Disconnection
box.

6.4.3 DB1/9

For the extension of platforms 10 and 11 on the country side, it is envisaged there will be sufficient space from the end
position of the new platform to the DB, however the local tail cables and the cables cores entering the DB1/9 box in the
vicinity of the construction site will have to be re-laid and re-terminated. The following modification will be required at
DB1/9:
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Relocation of Sig Box Yard Master Telephone;

Relocation of P11BT frack circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

Relocation of P11BT track circuit relay, Renew cable to disconnection box, Terminate new 2 x 2c hypalon steel
cables between the track circuit disconnection box and the tracks;

Relocation of 200 catch points 18m towards country end, terminate new cable to points disconnection box;
Relocation of SY16 (including indicator) and SY16 Train stop, Renew cable to signal SY16 and train stop;
Relocation of SY17 {including indicator) and SY17 Train stop, Renew cable to signal SY17 and train stop;

Site survey required to confirm of the status of track circuit P10D.

644  DB1/10

The following modification will be required at DB1/10:

Relocation of PIDT track circuit feed. Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

Relocation of P10FT track circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

Relocation of SY14 signal and SY14 Train stop, Renew cable to signal SY 14 and train stop.

645  DB1/12

The following modifications will be required at DB1/12;

Relocation of PSGT track circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

Relocation of P14FT track circuit feed, Renew cable to disconnection box, Terminate new 2 x 2¢ hypalon steel
cables between the track circuit disconnection box and the tracks;

Modification of the SY51 signal miniature multi route indicator circuit to change the terminal to remove 15
indication;

Removal of SY53 signal, removal of cable to 53 Signal;

Removal of 208A&B points, removal of 25¢ to 208A points, removal of cable to 208B points;

Relocation of SY34 signal; Renew cable to signal SY34.

Relocation of SY35 signal; Renew cable to signal SY35.

Relocation of SY32 signal; Renew cable to signal SY32.

Relocation of 203A points 0.708 towards city end, terminate new cable to 203A points disconnection box;

Relocation of 203B points 0.708m towards country end, Renew cable to 203B points Disconnection box.

646  DB1/16

The following modification will be required at DB1/16:

Modification of SY74 signal multi route indicator to change the terminal to remove 74(M)G indication.{Cable core

function change only).
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6.5  Cabling and Cable Routes

The proposed scope of works will have an impact on the cables and the cabling route around platforms 9 to 14 as shown
in the DSS, the existing signalling cables and compressed air pipes are highlighted in Appendix Z.

Main and local signalling cables between platforms 9 -14 will require to be moved and relocated during these works, thus
consideration will need to be given to the position of the existing cable route and if a new route is required.

Itis envisaged that the main Signalling cables will not be affected by the proposed relocation of the CSR in the Sydney
Yard vicinity.

It should be noted that Air pipes and signalling and power cables are mounted within GST on a dividing wall between
platforms 15 and 16, adjacent to platform 15. At the time of producing this document it is not foreseen that this wall will
be an obstruction during the construction stage of the project and will stay in situ. It is proposed that a cover or
shield/cage will be provided to protect the services from potential damage from machinery. However, if there is a need
for relocation in the future then these services will be relocated to the rear of the wall, adjacent to platform 16. A site
survey will be required to confirm the cables contained within the GST prior to relocation.

The following is the list of signalling cables located in the area of the scope of works;

»  Routes of main signalling cables to DB 4/5, DB4/1 and DB 3/8 to be confirmed via site investigation
= Cables mounted between platform 15 and 16;
»  Signalling equipment tail cables;
» DB3/8-1 TORRS;
» DB3/8-1 TORRS;
» 120V Power cable;
»  Main signalling cables from RR1 to SB - 28 x 50C;
= Cables from RR1 to distribution boxes; cables affected by these works are outlined in section 6.4 of this document

»  Signaliing equipment tail cables.

6.6  Signals

As part of the City & Southwest there are no new additional signals proposed however; the following signals will be
impacted by the scope of works:

= Due to the southern extension of the platform 9 the relocation of signal SY 14 and associated equipment is required.
The proposal is for the signal to move 11m towards country from its existing location;

= Due to the southern extension of the platforms 10 and 11 the relocation of signals SY16, SY17, SY17 Indicator and
associated equipment is required. The proposal is for SY16 signal to move 10m towards country from its existing
location and SY17 signal to move18m towards country from its existing location;

» [tis the intention to provide separate signal posts for signals SY18 and SY19 located on platform 12 and 13.

=« Due to the southem extension of platform 14 the relocation of signal SY20 and associated equipment is required.
The proposal is for the signal to move 3.7m towards country from its existing location;

a  Due to the closure of platform 15 Signals SY21, SY53 and SY60 and their associated equipment will be
permanently removed;

a  With the relocation of 195A, points SY32 signal will be relocated 3m towards country from its existing location;
= With the relocation of 205A, points SY35 signal will be relocated 4m towards country from its existing location:
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= With the relocation of 206A, points SY34 signal will be relocated 14m towards country from its existing location.

Proposed changes to the signal positions will be subject to signal sighting committee assessment.

The requirement to reinstate Indicator signals for SY16, SY17, SY18 and SY19 will be assessed by the signal sighting
committee.

6.7 Track Circuits / Train Detection

There is no proposal to change the track circuit configuration except where track circuit end will be relocated; these
changes are highlighted in. sections 6.3 and 6.4 of this report. The same type of track circuits will be retained and the
provision of new tail cables to track circuits will be required if existing cables cannot be used. The following track circuit
insulated rail joints will be relocated including the respective track feed and relay equipment.

s POA/BICT and PSDT track circuit insulated rail joint (Platform 8), relocated 11m towards country from its existing

position;

= P9DT and PIGT track circuit insulated raif joint (Platform 9), relocated 3m towards country from its existing
position;

s P10A/B/CT and P10FT track circuit insulated rait joint(Platform 10), relocated 10m towards country from its existing
position;

= P11AT and P11BT track circuit insulated rail joint (Platform 11), relocated18m towards country from its existing
position;

m  P14AT and P14BT track circuit insulated rail joint {Platform 14), relocated 3.7m towards country from its existing
position;

= P14BT and P14CT track circuit insulated rail joint (Down Bankstown), relocated 4.92m towards country from its
existing position;

= Removal of P14FT track circuit relay hypalon steel cables between Down Shunting Neck and P14FT Dis Box.
Install new track circuit hypalon steel cable for P14FT frack circuit between P14FT Dis Box and Down Bankstown;

s P11BT and P11CT track circuit insulated rail joint (Up Bankstown), relocated 14.995m towards country from its
existing position.

6.8  Trainstops

The fixed trainstop at the end of platform 15 and SY21 signal trainstop will be permanently removed. The remaining
trainstops will be retained and relocated where required; there are no new proposed trainstops.

6.9  Bonding

There is no proposed electrolysis bonding changes. Any modification will be like for like except that pertaining to platform
15 track.

6.10  Traction Feeding Air Gaps

There are no existing traction feed air gaps in the area, it is envisaged that there will be no changes to the existing
arrangement.
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6.11  Guard Indicators

Platform 15 guard Indicator will be permanently removed.

The guard's indicators for platfdrm 9-14 will be removed as required during construction and then reinstated. The new
position of guards indicators are subject to assessment by a signal sighting committee.

6.12  Signalling Power Supply

The power supply at Sydney Yard will be retained in its current configuration.

6.13  Telephones

Where signals and EOLs are removed, the associated telephones will also be removed.

6.14  Pneumatic Air Supply

The air system around Sydney Yard will be modified to reflect the removal of SY21 signal frainstop, 208A&B points, 211,
212 points (to be confirmed during site survey) and 213 points. Provision of new air pipes maybe required to the trains
stops associated with the relocated signals SY14, SY16, SY17 and SY20. Site investigation during the detailed design
phase will be required to confirm the air pipes impacted and to be relocated.

The route of an existing air supply is mounted between platforms 15 and 16 on a dividing wall. It is foreseen that this wall
will not be an obstruction during the construction and will stay in situ; hence a cover or shield/cage will be provided to
protect the services from potential damage from machinery.

The construction for the new Metro station will have direct impact on the location of the existing pneumatic air pipes in
the vicinity of platforms 10 -15 on the country side of the station. The manifold for some of these air pipes is located at

DB1/9, these air pipes will have to be identified and relayed clear of the construction site. A detailed site survey will be
required to determine the route of these air pipes.

6.15  Buffer Stops

New friction buffer stops will be installed for platforms 9-14. The buffer stops will be provided with fixed red lights.

A reduced 4m buffer zone is required for Platform 14 to provide adequate space between the train and the new
clearance point for the relocated 207 catchpoint and the signalling equipment.

6.16  Signalling Equipment Recoveries

Alf signalling equipment recovered from Sydney Yard will be disposed by the project in agreement with Sydney Trains.

6.17  Signalling Design Criteria

Due to the low speed operation in Sydney Yard area it is not envisaged that there will be any headway changes as part
of this design.
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7. New field equipment

7.1 Equipment Type

It is proposed for Sydney Trains as part of the City & Southwest project that new signalling field equipment will be used
in accordance to the lasted standard where existing equipment cannot be reinstated. New cables (core or tail cables) will
be installed where relocation is required in instances where existing cables cannot be re-used.

Table 7.1 Proposed new equipment - Sydney Yard
Signals Single light LED Colour Light Signals
Train Stops Pneumatic, Air Operated, Westinghouse JA Trainstop
Track Circuits Single Rail AC track circuit
Points Pneumatic (EP - style Aor S)
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8. Altered Signal Routes and Points

8.1  Existing and Altered Signal Routes

There are no new routes proposed. The following existing signal routes at Sydney Yard will be altered as part of the
Sydney Metro - City & Southwest project:

Table 8.1 Existing signals / routes
Km Route | Description Route | Remarks
Indicator
Home
(M) DB
Down Bankstown
Shunt
(SA . SN
Shunting Neck
SY18 (S)A route removed
(S)B Shunt
DB
Down Bankstown
(S)C Shunt
uB
Up Bankstown
Home
M)
Down Bankstown
Shunt
(S)A ) SN
Shunting Neck
SY20 (S)A route removed
(S)B Shunt
DB
Down Bankstown
(S)C Shunt
UB
Up Bankstown
Home
M)
Down Bankstown
Shunt
(SA . SN
_— Shunting Neck Signal and trainstop removed
Shunt Platform 15 guard indicator removed.
(S)B DB
Down Bankstown
Shunt
(S)C UB
Up Bankstown
Shunt
A 1
Platform 11
SY51 (S)C route removed
Shunt
B 14
Platform 14
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Km Route | Description Route | Remarks
Indicator
Shunt
C 15
Platform 15
SY53 ©) Shunt, Signal removed.
Down Shunting Neck
Shunt
A 14
Platform 14
SY60 Signal removed.
Shunt
B 15
Platform 15
Home,
(M)A 9
Platform 9
Home,
(M)B 10
Platform 10
Home,
(M)C 11
Platform 11
Home,
(M)D 12
Platform 12
Home,
(ME 13
Platform 13
SY74 (M)G route removed.
Home,
(M)F 14
Platform 14
Home,
MG 15
Platform 15
Shunt
(S)A 9
Platform 9
Shunt
(S)B 10
Platform 10
Shunt
(S)C 11
Platform 11

8.2  New Signal Routes

There are no new proposed signal routes for the Sydney Trains network as part of the Sydney Metro — City & Southwest
project.

8.3  Existing and Altered Points

The following points at Sydney Yard will be altered as part of the Sydney Metro — City & Southwest project.
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Table 8.2 Points alteration
Points No Description Remarks
208A/208B Crossover Removed
Down Shunting Neck to Up Bankstown Existing ‘A’ Master and ‘A’ Slave clawlock points
and associated EOL equipment.
211 Turnout Removed
Down Bankstown to Down Shunting Neck Existing ‘ES’ conventional points
212 Turnout Removed
Down Shunting Neck to Down Bankstown Existing ‘E’ conventional points
213 Catch Points Removed
Down Shunting Neck Existing ‘E’ conventional points
195A Turnout Renewed (Spherolock with EOL & “A” valve)
Platform 9 and platform 10, Middle Road 195A points to move 3m towards country.
200 Catch points Relocated (Spherolock with EOL & “A” valve)
Platform 11 200 catch points to moved 18m towards country.
203A/B Crossover Renewed (Spherolock with EOL & “A” valve)
Up Bankstown to Down Bankstown 203A Points moving 0.708m towards city
203B Points moving 0.708m towards country.
205A Turnout Renewed (Spherolock with EOL & “A” valve)
Platform 12 205A points to be relocated 4.292m towards country
and new turnout to be provided.
205B Derailer Removed an reinstated in original position
Platform 12
206A Turnout Renewed (Spherolock with EOL & “A” valve)
Platform 13 206A points to be relocated 14.995m towards country
and new turnout provided.
206B Derailer Removed an reinstated in original position
Platform 13
207 Catch points Renewed (Spherolock with EOL & “A” valve)
Platform 14 207B catch points to moved 3.7m towards country,

8.4

Signalling Equipment Rooms and Locations

The removal of Platform 15 and its associated equipment and the platforms extensions will result in modifications in the
Relay Rooms and distribution boxes as specified in sections 6.3 and 6.4

However the following locations will be relocated due to these works, further site survey is required to confirm the new

proposed location.

= During the Sydney Yard Early Works (stage 1), for accessibility purposes into the construction area between
platforms 12, 13 and 14, the provision of a temporary service access crossing will be required. Therefore to
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accommodate this, DB1/6 at the end of platform 14 and 15 will have to be temporarily relocated during the stage

works.

The reduction in platform 9 and 10 will require distribution boxes DB1A/1B to be relocated. It is the proposal that
these locations are relocated to the edge of the extended concourse, in close proximity to their current location. As
the proposed location the area is accessible to the general public, it is proposed the locations to be housed within
secure railings. The existing distribution cases will be relocated to the new position during the construction stage,
existing local tail cables and the cables cores entering DB1A/1B will be re-terminated.
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9. Train Operations

9.1 Interim Sydney Yard Operations

The construction of some of Sydney Metro assets will be completed while Sydney trains is still in operation. Sydney
Trains signalling systems will be booked out of use during possession based activities. However to deliver passenger
demands it will be necessary to continue the train operation while construction works in the platforms are in progress.
Sydney trains operations are discussed in Appendix AA — Operational modelling, however further works are required to
outline the ‘Sydney Yard Early works', ‘Metro Box Platform 13/14 Return to operations and Western concourse’ works,
and ‘Final’ train operations. It should be noted that development of CONOPS is currently being undertaken by TINSW
and any changes as a result of the CONOPS will be implemented at a later stage
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10.1  Staging Overview

For the construction of Metro station, the track will be completed in two main phases, ‘Sydney Yard Early works’ and
‘Metro Box Platform 13/14 Return to operations and Western concourse”. The Sydney Yard Early Works will include: the
decommissioning of platform 15; temporary removal of platforms 12 and 13; reinstatement of platform 12; temporary
removal of platform 14; and the revised platform lengths of platforms 9 -11. The 'Metro Box Platform 13/14 Return to
operations and Western concourse’ will include the permanent reinstatement of platforms 13 and 14, with the required
associated signalling design changes.

The wall between platform 15 and 16 will not be affected by the construction of the cut and cover Sydney Metro.
However, it is proposed the signalling core cable route and the air system that are currently mounted on the Platform 15
side of the wall will be provided with additional protection and contained prior to the construction works.

It should be noted that all the stages that have been listed below can be subdivided into smaller stages to cater for the
resource restriction and possession times. The proposed possessions are outlined in the ‘Sydney Metro City &
Southwest Central Station — Sydney yard Early Works, B0+030km — B0+296km, Staging Diagrams, Concept Design,
NWRLSRT-PBA-SCS-PL-DWG-389917" and Sydney Metro City & Southwest Central Station — Metro Box Platform
13/14 Return to Operations & Western Concourse, B0+030km — B0+296km, Staging Diagrams, Concept Design,
NWRLSRT-PBA-SCS-PL-DWG-389918'

10.2  Support Works

Some of the project stage works will require signalling support, such as bonding associated with overhead wiring (OHW)
alterations. These stage works will not generally involve any signalling operational changes.

10.3  Sydney Yard Signalling Early Works - Stage Works

The following signalling stages for the Sydney Yard Early Works have been broken down to correspond to the proposed
possessions outlined in drawings NWRLSRT-PBA-SCS-PL-DWG-389917 —rev B'. The first stage of the Sydney Yard
Early Works will be the decommissioning of platform 15 and the respective tracks including the Down Shunting Neck.
This stage will be preparation of the next stages that will be required for the relocation of the services to make way for
the construction of the new Sydney Metro platform and concourse including the track slewing and the temporary removal
of platforms 12 and 13, reinstatement of platform 12 ,the temporary removal of platform 14 and the modifications to
platforms 9-11. Platforms 13 and 14 will be reinstated in the Metro Box Platform 13/14 Return to operations and Western
concourse works.

During the construction of the new Sydney Metro station, it is a requirement to keep 12 platforms operational; therefore
platform 14 will not be ‘booked at out use’ until platform 12 has been reinstated. During this stage it is proposed to
reinstate platform 12 in its new form and then demolish platform 14.

The proposed ‘Sydney Yard Early Works' are outlined in the drawings attached in Appendix C to Appendix P of this
document. The proposed ‘Metro Box Platform 13/14 Return to operations and Western concourse’ works' are outlined in
the drawings attached in Appendix R to Appendix X.

It is assumed that this signalling design scope of works for Sydney Metro will be started after the ATRICS has been
commissioned.
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10.3.1  Signalling Stage 1 (Construction Possession 2 and 3)

To prepare the way for the construction of the new cut and cover Sydney Metro station, platform 15 will be
decommissioned along with its associated equipment. To aid with the accessibility for the removal of the platforms 12
and 13 and the other proposed extensions to platforms 9-11, a temporary service access crossing will be provided, from
the open area at the country end of platform 15 info the area to the construction site. The provision of this crossing will
require location DB1/6 to be temporarily relocated, and then re-instated on the completion of the works. It is proposed
that this crossing is constructed during Possession 1 and 2 (drawings NWRLSRT-PBA-SCS-PL-DWG-389917)

As a result of the decommissioning of platform 15 the following signalling scope of works will be completed:

= Platform 15 Booked out of use;
= Removal of SY18(S)A route from the interlocking;
=  Removal SY20(S)A route from the interlocking;

»  Removal of SY21 signal and associated equipment;

= Removal of signal SY21 from the M323 air system manifold;

= Modification of SY51 signal route indicator to remove 51C to platform 15;
»  Removal of SY53 vertical shunt signal and associated equipment;

»  Removal of SY60 shunt signal and associated equipment;

»  Modification of SY74 signal route indicator to remove 74(M)G to platform 15, route to be removed from the
interlocking;

»  Removal of platform 15 Guard Indicator;

»  Removal of P15AT frack circuit feed and relay;

= Removal of P15BT track circuit feed and relay;

= Removal of DSNBT track circuit feed and relay (decommissioning of Down Shunting Neck);

»  Relocation of P14FT track circuit relay from the Down Shunting Neck to share track joint with P14ZT track circuit on
Down Bankstown;

»«  Removal of 203A and 203B points;
»  Reinstate 230A and 203B points in the new position;

= Removal of 208A&B points and associated equipment;

= Removal Of 208A points from the M321 air system manifold;

= Removal of 208B points from the M322 air system manifold;

= Removal of 211 points and associated equipment

=« Removal of 212 points and associated equipment;

= Removal of 213 points and associated equipment;

= Removal 213 points from the M320 air system manifold;

«  Modify the compressed air system for the removed points and SY21 signal trainstop;
= Modify the interlocking circuitry at Relay Room 1 and Sydney Box;

= Remove the stop board for electric trains into the Down Shunting Neck;
= Removal of platform 15 buffer stop lights;

= Removal of ‘Platform 15 train ready to start push button’;
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= Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement to be consulted with Sydney Train.

10.3.2  Signalling Stage 2 (Construction Possession 4A)

During this possession platform 15 will be demolished. The following signalling scope of works will be completed:

= Relocation of DB1/6, cables terminating at the disconnection box will be renewed; the duration of time between
possessions from the removal and reinstalment for the relocation of DB1/6 is outlined in NWRLSRT-PBA-SCS-PL-
DWG-389917". The number and type of cables to be reinstated are detailed in section 6.4.2 of this document.

10.3.3  Signalling Stage 3 (Construction Possession 4)

During this stage signalling equipment and infrastructure relating to Platforms 12 and 13 will be removed, to enable the
excavation of Sydney Metro Open box. Following is the signalling scope of works that will be completed during this
stage:

a  Platform 12 and associated equipment, to be ‘Booked out of use’ (confirmation required from Sydney Trains);

= Platform 13 and associated equipment, to be ‘Booked out of use’(confirmation required from Sydney Trains);

»  Removal of SY18 signal and SY18 Indicator (to be reinstated later in stage 9 of the early work stages);

a  Removal of SY18 signal train stop (to be reinstated later in stage 9 of the Sydney Yard Early Works stages);

= Removal of SY19 signal and SY19 Indicator (to be reinstated later in stage 1 of the Metro Box Platform 13/14
Return to operations and Western concourse works stages);

=  Removal of SY19 signal train stop (to be reinstated later in stage 1 of the Metro Box Platform 13/14 Return to
operations and Western concourse works stages);

= Removal of platform 12 Guard Indicators (to be reinstated later in stage 6 of the Sydney Yard Early Work stages);

m  Removal of platform 13 Guard Indicators {to be reinstated later in stage 1 of the Metro Box Platform 13/14 Return
to operations and Western concourse works stages);

a  The removal of the frack work for platforms 12 and 13, up to and including the diamond crossing.

a  Removal of 207 catch points (to be reinstated later in stage 1 of the Metro Box Platform 13/14 Return to operations
and Western concourse works stages);

«  Removal of 2068 Detailer (to be reinstated later in stage 1 of the Metro Box Platform 13/14 Return to operations
and Western concourse works stages);

»  Removal of 205B Detailer (to be reinstated later in stage 2 of the Metro Box Platform 13/14 Return to operations
and Western concourse works stages);

= Temporary ‘Clip, lock and detect’ 205A points normal for routes in to Platform 14 only. The circuits within the
interlocking that require the points reverse for movements into platform 12 will be temporarily ‘Booked out of use’
(confirmation required from Sydney Trains);

s  Temporary ‘Clip, lock and detect’ 206A points normal for routes in to Platform 11 only. The circuits within the
interlocking that require the points reverse for movements into platform 13 will be temporarily ‘Booked out of use'
(confirmation required from Sydney Trains);

»  Removaiof P12AT and P13AT frack circuits;

a  Temporary disconnection of P13BT track circuit feed to the track leading to platform 13;

a  Temporary disconnection of P13BT track circuit relay to the track leading to platform 12;

= Temporary book 74(M)D routes out of use (brought back into use in stage 9 of the early work stages);
= Temporary book and SY34B 74(M)E routes out of use (brought back into use in the final stages works)
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Temporary book and SY35A route out of use (brought back into use in stage 9 of the early work stages); ;

Modification to the compressed air system, manifold M323 for the points and signal trainstops that are impacted by
these works;

Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement to be consulted with Sydney Train.

All the temporary ‘Booked out of use’ arrangement of the interlocking circuits and equipment are to be agreed and
accepted by Sydney Trains.

10.3.4  Signalling Stage 3 (Construction Possession 5)

During this possession Platform 12 and 13 will be demolished.

10.3.5  Signalling Stage 4 (Construction Possession 6)

During this stage 195A points will be removed and re-instalied in the new position with the new track slew into piatforms
9 and 9/10.

Relocate SY32 signal, 3m to the country, renew tail cables if existing cable cannot be reused

Relocation of SY14 signal, SY14 trainstop and P9CT/P3DT track circuit joint for at least 10m towards the south.
Renewal of tail cables for the affected equipment where the existing cables cannot be reused;

Relocate 195A turnout, 3m to the country. Renew tail cables if existing cable cannot be reused;

Modification to the compressed air system manifold M324 for the points and signal trainstops that are impacted by
these works;

10.3.6  Signalling Stage 5 (Construction Possession 7)

Platform 9 will be extended to the southern end by 11m;

Relocation of SY 16 signal, SY16 trainstop and P10A/B/CT and P10FT track circuit joint 11m towards the south;
renew fail cables if existing cable cannot be reused;

Modification to the compressed air system, M323 signal frainstops impacted by these works;

10.3.7  Signalling Stage 6 (Construction Possession 8)

During this possession Platform 12 will be rebuilt including new track slew up for the road into piatform 12.

Platform 12 to be rebuilt and shortened by moving the concourse end of the platform to the south by 7.7m
Platform 10 will be extended to the southern end by 11m;

Relocation of SY17 signal {including the indicator), SY17 trainstop and P11AT/P11BT track joint at least 10m
towards the south. Renewal of cables for the affected equipment where the existing cables cannot be reused;

Each of the following track circuits P11AT and P11BT have feeds connected to the rail via a 2 x 2¢ Hypalon steel
cables. This cables will be renewed or re-terminated where the length permits

Modification to the compressed air system for the points and signal trainstops impacted by these works;

Relocate 200 catch points about 18m to the south of the original position. Renewal of cables for the affected
equipment where the existing cables cannot be reused,;

Remove 206A points and associated equipment (to be reinstated later in stage 3 of the Metro Box Platform 13/14
Return to operations and Western concourse works);
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»  Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement o be consulted with Sydney Train.

10.3.8  Signalling Stage 7 (Construction Possession 9)

During this possession platform 11 will be modified and extend by 10m towards the country. Platform 11 will be
shortened by moving the concourse end of the platform to the south by 7.7m and extended to the southern end by 10m.

For the proposed reduction in length for platform 9 and 10, distribution boxes DB1/1A and DB1/1B will be relocated, new
position to be confirmed.

s Platform 9 will be shortened at the concourse end of the platform to the south by 11m, this will be the final position
and length of the platform;

= Platform 10 will be shortened at the concourse end of the platform to the south by 11m, this will be the final position
and length of the platform ;

a  Removal of existing buffer stop lights and provision of new buffer stop lights and cables for platforms 9, {relocated
11m towards country). New cables fo be installed;

w  Removal of existing buffer stop lights and provision of new buffer stop lights and cables for platforms 10, (relocated
11m towards country). New cables to be installed;

s Each of the following track circuits PSA/B/CT, P10A/B/CT, M9.10AT and P11AT have feeds connected to the rail
via a 2 x 2¢c Hypalon steel cables. All of these cables will be renewed if existing cables cannot be renewed,;

a  P9for P10 Train Ready to Start Push Button cables to be renewed.
= Provision of guards indicators for platforms 9 and 10, signal sighting required;

10.3.9  Signalling Stage 8 (Construction Possession 10)

= Removal of existing buffer stop and provision of new buffer stop lights and cables for platform 11(relocated 7.6m
towards country). New cables o be installed;

w P11 Train Ready to Start Push Button cables to be renewed.

= Provision of guard’s indicator for platform 11, signal sighting required.

10.3.10 Signalling Stage 9 (Construction Possession 11)

This stage comprises the installation of track slew for platform 12 and the installation of platform 12 signalling
infrastructure.

s Track circuit P12AT track feed to be connected;
= Track circuit P13BT track feed and relay will need to be reconnected;

= Provision of SY18 signal on a new signal post and SY18 trainstop, and P12AT/P13BT track circuit joint. New tail
cables provided to the disconnection box. Removal of temporary design in the interlocking;

= P12 Train Ready to Start Push Button cables to be renewed;

s Provision of new Guards indicator on platofrm12. New cables to be installed. Position of the Guard Indicator is
subject to signal sighting committee recommendation;

= Provision of new buffer stop lights and cables for platform 12. New cables to be installed.

s Remove 205A points, The points will be temporarily ‘Booked out of use’ - confirmation required from Sydney Trains
(to be reinstated later in stage 2 of the Metro Box Platform 13/14 Return to operations and Western concourse
works);
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s Platform 14 booked out of use;

= Temporary removal of signal SY20 and associated equipment (to be reinstated later in stage 1 of the main work
stages);

= P14BT Track feed to be relocated to share track joint with P13BT track circuit into platform 12.
s« Book routes SY35A and 74(M)D back into use;

s Temporary book SY35B, SY51B, SY59B and 74(M)F routes out of use(brought back into use in the final stages
works);

«  Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement to be consulted with Sydney Train. All the temporary ‘Booked out of use’ arrangement of the
interlocking circuits and equipment are to be agreed and accepted by Sydney Trains.

10.3.11 Signalling Stage 9 (Construction Possession 12)

Platform 14 will be demolished.

104 'Metro Box Platform 13/14 Return to operations and
Western concourse’

Upon completion of the Sydney Yard Early Work, the ‘Metro Box Platform 13/14 Return to operations and Western
concourse’ phase will reinstate platforms 13 and 14 with the associated point and signal relocation. When Platforms 13
and 14 are rebuilt they will be modified including a new rail alignment to accommodate the platform extensions.

The proposed scope of works for the ‘Metro Box Platform 13/14 Return to operations and Western concourse’ works is
outlined in the drawings attached in Appendix R, Appendix T and Appendix V of this document. The signalling stages are
produced in line with the proposed stages/possessions outlined in NWRLSRT-PBA-SCS-PL-DWG-389918 - Rev B.

10.4.1  Signalling Stage 1 (Construction Possession Configuration Stage 2)

During this possession platforms 13 and 14 will be rebuilt to the new configuration including the new track slews for both
roads into the platforms.

As a result of platform extensions and the required track slews, the following signalling scope of works will be completed:

= Platform 14 shortened by moving the concourse end of the platform to the south by 9.4m and extended to the
southern end by 6m;

»  Platform 13 will be rebuilt, shortened by moving the concourse end of the platform to the south by 9.4m. There will
be no extension to the platform, however the platform wili be widened at the southern end;

= Provision of new buffer stop lights and cables for platforms 13 and 14. New cables to be installed

»  Provision of SY19 signal on a new signal post, SY19 Indication and SY19 trainstop, and P13AT/P13BT track circuit
joint. New tail cables provided to the disconnection box. Removal of temporary design in the interlocking;

= Modification to the compressed air system, manifold M323 for the points and signal trainstops that are impacted by
these works;

= Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement to be consulted with Sydney Train.
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10.4.2  Signalling Stage 1 (Construction Possession Configuration Stage 3)

Provision of new 207 caich points about 3.7m to the south of the original position. Remove the temporary design
from the interlocking;

Provision of new 206B derailer at the original position. Remove the temporary design from the interlocking.

Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement to be consulted with Sydney Train.

10.4.3  Signalling Stage 2 (Construction Possession Configuration Stage 4)

During this stage a new diamond crossover will be instalied on the final alignment to platform 12 and 13 roads.

Provision of new 205B derailer at the original location, fixed in the ‘Reverse’ position. Remove temporary design
from the interlocking;

Provision of new 205A points about 7m 1o the south of the criginal position. The points will be temporarily ‘Clipped,
fock and detected ' reverse for routes in and out of Platform 12 only;

Relocation of SY35 signal and P14BT/P14CT track circuit joint at least 7m towards the south;

Modifications will be required to be made to ATRICS on completion of these stage works, however the
arrangement to be consulted with Sydney Train.

10.4.4  Signalling Stage 3 (Construction Possession Configuration Stage 6)

Provision of new 206A points about 14.5m to the south of the original position. The points will be temporarily
‘Clipped, locked and detected’ normal for routes in and out of Platform 11 only;

Relocate SY34 signal, renewal of cables for the affected equipment where the existing cables cannot be reused

P11BT/P11CT track circuit joint at least 14m towards the south, renewal of cables for the affected equipment where
the existing cables cannot be reused,

Provision of SY20 signal, SY20 trainstop, and P14AT/P14BT track circuit joint at least 6m towards south. New tail
cables provided to the disconnection box. Removal of temporary design in the interlocking;

Modification to the compressed air system for the points impacted by these works;

Modifications will be required fo be made to ATRICS during the stage works it is proposed the ‘block’ that was
placed on the affected infrastructure that's was being temporarily removed, is now removed. In the interlocking the
temporary design modification will also be removed. These proposed changes are to be agreed and accepted by
Sydney trains.

10.4.5  Final Arrangement (Construction Possession Configuration Stage 8)

Reinstate platforms 13 an 14 to operational service;
Provision of new buffer stop lights and cables for platforms 13 and 14. New cables fo be installed to DB1/1A;

Provision on new Guard Indicators for platforms 13 and 14. Position of the Guard Indicators subject to signal
sighting committee recommendation;

Provision of new cables to track circuits P13AT and P14AT from DB1/1A;
Signalled route SY34B, SY35B, SY51B, SY59B, SY74(M)E and SY74(M)F brought back into use;

In association with the changes required in the scope of works the following modifications will be required:
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= Modification to the compressed air system for the points and signal trainstops impacted by these works;

»  Modify ATRICS to the modified signalling infrastructure; any Block that was placed on ATRICS for the temporary
removal of infrastructure during the stage works will now be removed and infrastructure permanently removed will
have to be removed from ATRICS.

On completion of the ‘Metro Box Platform 13/14 return to operations and Western concourse’ works, any signalling
infrastructure that will be permanently removed from the interlocking will require agreement by Sydney trains.

Additional to the track stages for the changes that impact the signalling infrastructure there will further stages for track
works relating to piling and track slab construction.
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11. Testing and Commissioning

The commissioning strategy has not been finalised at the time of writing this document. It is anticipated that the
commissioning will require the same possessions as the staging work outlined in section 6. Since the staging works are
not final, the commissioning strategy will be developed when staging works are finalised.

11.1  Site Acceptance Testing

It is envisaged that minimal site acceptance testing can be completed prior to each commissioning stage.

11.2  Commissioning

The commissioning of the new works will include a full correspondence test of all new/altered track circuits, point
machines, trainstops, signalling aspects, and miscellaneous equipment to the interlocking control and control system in
Sydney West Yard.

It is anticipated that this signalling design scope of works for Sydney Metro will assume that ATRICS has been
commissioned. Hence the required signal design will be based on the assumption that the Sydney West Yard
Interlocking will be controlled by ATRICS from Homebush Control Centre. However, this does not imply that the design
will not be started until the ATRICS has been commissioned

It will be necessary to carry out any required function testing, deign integrity testing and correspondence testing of the
interlocking and interface areas during each commissioning stage.

As part of the commissioning process the changes to the infrastructure will be advertised in the Weekly Notice.
Subsequent drivers diagram will be provided as part of the notice. The insertion will be prepared and signed to meet the
publication dates.
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Air Schematics — Existing Arrangement
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Appendix C
Drivers Diagram - Proposed Sydney Yard Early Works Stage 1 -

Possession 3
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Appendix D
Air Line Schematics - Proposed Sydney Yard Early Works Stage 1 -

Possession 3
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Appendix E
Drivers Diagram - Proposed Sydney Yard Early Works Stage 2 -

Possession 4A
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Drivers Diagram - Proposed Sydney Yard Early Works Stage 3 -
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Appendix G
Air schematic - Proposed Sydney Yard Early Works Stage 3 -
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Drivers Diagram - Proposed Sydney Yard Early Works Stage 4 -

Possession 6
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SIGNAL |ROUTE| DESTINATION IND. | TYPE SIGNAL |[ROUTE| ~ DESTINATION IND. | TYPE SIGNAL |ROUTE|  DESTINATION IND. | TYPE = @
14(M)A| DOWN BANKSTOWN | - - 17(M) | DOWN BANKSTOWN - - M | DOWN BANKSTOWN = - 3 3
14 |14¢S>A| DOWN BANKSTOWN DB |STENCIL 17 |17(S)A| DOWN BANKSTOWN DB | STENCIL 18 IND. |18(sS)B | DOWN BANKSTOWN DB | STENCIL
14(S)B| UP BANKSTOWN UB [STENCIL 17(S)B| UP BANKSTOWN UB | STENCIL 18(S)C| UP BANKSTOWN UB | STENCIL ﬁ
SIGNAL |ROUTE|  DESTINATION IND. | TYPE SIGNAL |[ROUTE|  DESTINATION IND. | TYPE SIGNAL |ROUTE|  DESTINATION IND. | TYPE @
15(S)A| DOWN BANKSTOWN DB STENCIL M DOWN BANKSTOWN - - M DOWN BANKSTOWN - - "
s 15(S)B| UP BANKSTOWN UB | STENCIL 18 18(S)B| DOWN BANKSTOWN DB STENCIL - 20(S)B| DOWN BANKSTOWN DB | STENCIL "!ii’)' Transport
L EGEND: 18(S)C| UP BANKSTOWN UB | STENCIL 20(S)C| UP BANKSTOWN UB | STENCIL NSW | sydney Trains
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LEGEND:

CONTINUED FROM
SHEET 1 OF 3

BOOKED OUT OF USE

SIGNAL [ROUTE|  DESTINATION IND. | TYPE SIGNAL |ROUTE|  DESTINATION IND. | TYPE
34A PLATFORM 11 P11 | STENCIL 35A PLATFORM 12 P12 | STENCIL
34 35
34B PLATFORM 13 P13 | STENCIL 358 PLATFORM 14 P14 | STENCIL
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SIGNAL |ROUTE|  DESTINATION IND. | TYPE SIGNAL |ROUTE DESTINATION IND. | TYPE @
32A PLATFORM 9 P9 |STENCIL » 51A PLATFORM 11 11 MMLRI
32
328 MIDDLE ROAD MR | STENCIL 518 PLATFORM 14 14 | MMLRI
SIGNAL |ROUTE|  DESTINATION IND. | TYPE
M | DOWN BANKSTOWN - =
43
43(S)A| DOWN BANKSTOWN DB | STENCIL
43(S)B| UP BANKSTOWN UB | STENCIL
Q‘!
o 4
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NSW | Sydney Trains
NOTE:
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SIGNAL |ROUTE DESTINATION IND. | TYPE SIGNAL |ROUTE DESTINATION IND. | TYPE SIGNAL |ROUTE|  DESTINATION IND. | TYPE SIGNAL |ROUTE DESTINATION IND. | TYPE
59A PLATFORM 11 11 | STENCIL 73A PLATFORM 6 P6 | STENCIL 68(M)A| DOWN SUBURBAN - - 74(M)A|  PLATFORM 9 9 MLRI
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598 PLATFORM 14 14 | STENCIL 738 PLATFORM 8 P8 | STENCIL - 68(M)B DOWN MAIN M MLRI 74(M)B|  PLATFORM 10 10 | MLRI
68(S)A| DOWN SUBURBAN DS |STENCIL 74(M)C|  PLATFORM 11 1 MLRI
68(S)B| UP SUBURBAN US |STENCIL 74(M)D|  PLATFORM 12 12 | MLRI
g
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