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1. Network Requirement

The 275kV Greenbank Substation, approx. 42km south-east of Brisbane, was established in 2006
and is a major switching substation for south-east Queensland and connects major 275kV
transmission lines from the south-west. The substation includes an adjacent Static VAR
Compensator (SVC) yard, commissioned in 2008 to provide reactive power support, voltage control
and critical power system damping in the area. An outage of this asset would put up to 360MW of
power and up to 7,500MWh of energy per day at risk>.

A Condition Assessment (CA) carried out in February 2020 identified that most secondary system
assets at Greenbank Substation will reach the end of their technical service lives between 2026 and
2028". The equipment is, or is becoming, obsolete with no support from the manufacturer and
limited spares available. Beyond their 20 year nominal service life, secondary systems suffer
increased failure rates. Increasing failure rates, along with the increased time to rectify the faults
due to equipment obsolescence, significantly affects the availability and reliability of these systems.
There is therefore a need for Powerlink to address this emerging risk to ensure ongoing compliance
with Schedule 5.1.9(c) of the National Electricity Rules (NER) and Australian Energy Market
Operator’s (AEMQ’s) Power System Security Guidelines (V95, 2019).

Energy Queensland forecasts confirm there is an enduring need to maintain electricity supply to the
Moreton South area. The removal or reconfiguration of the Greenbank Substation due to secondary
system failure or obsolescence would violate Powerlink’s Transmission Authority reliability
obligations (N-1-50MW / maximum 600MWh unserved energy). It would also significantly impact the
power transfer capability between south-west and south-east Queensland and would impact the
reliability of supply to the Moreton South and Gold Coast areas. Failure to address the
obsolescence of this asset is likely to result in non-compliance with Powerlink’s reliability and
system security obligations®.

2. Recommended Option

As this project is currently ‘Not Approved’, project need and options will be subjected to the public
Regulatory Investment Test for Transmission (RIT-T) consultation process to identify the preferred
option closer to the time of investment.

The current recommended option is to replace all 275kV secondary systems at Greenbank
Substation by 20292.

The following options were considered but not proposed:
e Do Nothing — rejected due to non-compliance with reliability standards.

¢ Non-Network Option parameters identified — at this stage no viable non-network options have
been identified.

Figure 2-1 shows the current recommended option reduces the forecast risk monetisation profile of
the Greenbank Substation secondary systems to $10k per annum. The recommended option will
extend the asset life by 20 years.

Where a ‘Do Nothing’ scenario is adopted, the forecast level of risk associated with the asset rapidly
escalates from approximately $20k per annum in 2026 to an estimated $400k per annum in 2029
and continues to rise each year thereafter. The significant increase in risk cost in 2027 coincides
with the depletion of available spares, which results in financial risks to replace the failed secondary
systems in an unplanned (emergency) manner and network risks (unserved energy) from
concurrent network outages due to equipment failures.?
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Figure 2-1 Annual Risk Monetisation Profile (Nominal)

3. Cost and Timing

The estimated cost to replace the 275kV secondary systems at Greenbank Substation is $29.6m
($2023/24)°.

Target Commissioning Date: December 2029

4. Documents in CP.xxxxx Project Pack
Public Documents

1. Secondary System Condition Assessment Report — S003 Greenbank 275kV SVC, 275kV
Substation

2. CP.0Oxxxx S003 Greenbank 275kV SVC and Secondary Systems Replacement — Planning
Statement

3. Base Case Risk and Maintenance Costs Summary Report — Greenbank Secondary Systems
Replacement

4. Project Scope Report CP.0xxxx Greenbank Secondary Systems Replacement

5. Concept Estimate for CP.0Oxxxx — Greenbank Secondary Systems Replacement
Supporting Documents

6. Asset Reinvestment Criteria - Framework

7. Asset Management Plan 2021
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Secondary System Condition Assessment Report

S003 275KV GREENBANK SUBSTATION AND SVC

1. Introduction

S003 275kV Greenbank Substation and Greenbank SVC is a major switching substation in South
East Queensland. It was established in 2006 to accommodate network augmentation / expansion
at the time. This substation is an integral part of the Queensland transmission backbone.
Greenbank substation is located approximately 42 km South West of Brisbane CBD. The 275kV
SVC, is adjacent to the substation, was commissioned in 2008 to provide fast reactive power
support in the area.

The focus of the report is to assess the conditions of secondary systems assets and to recommend
the reinvestment timing for these assets. Recommendations have been derived from the condition
assessment of secondary systems assets and associated equipment. Considerations for network
reconfigurations, network enduring needs, engineering solutions, refurbishment options and

implementation methodologies are not in scope of this report.

Greenbank Substation and SVC primary equipment bays include:

504

Substation:
Table 1 — Greenbank Substation Network Elements
Local Substation (S003 Greenbank) Remote
Substation
Voltage | Quantity Bay Operational
(kV) Designation Element
Feeders 275 13 =C04-Q10 8813 Loganlea
=C04-Q20 8824 Molendinar
=C05-Q10 8822 Belmont
=C05-Q20 8825 Molendinar
=C06-Q10 805 Swanbank E
=C06-Q20 835 Mudgeeraba
=C010-Q10 | 597 (Spare)
=C010-Q20 | 836 Mudgeeraba
=C011-Q10 | 8888 Blackstone
=C012-Q10 | 8887 Blackstone
=C013-Q10 | 8848 Middle
Ridge
=C014-Q10 | 8849 Middle
Ridge
=C014-Q20 | 5811 (SVC)
Capacitor 275 5 =C08-Q10 Cap 3
Banks =C08-Q20 Cap 4
=C15-Q10 Cap 5
=C15-Q20 Cap 6
=C16-Q20 Cap 8
Reactors 0
Transformers 1 =C14-Q20, - | SVC M11
Q30
Busbars 275 2 =KC1 1 Bus
Objective ID: A44748633322 Version No: 1.0 Issue Date: 27/02/20
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| | | | =KC2 | 2 Bus |
SVC:
Table 2 - Greenbank SVC Network Elements
Local Substation (S003 Greenbank SVC) Remote
Substation
Voltage | Quantity Bay Operational
(kV) Designation Element
Transformer 17.21 1 =C014-Q20 | 11 SVC
275 kV and —Q30
Reactors 17.2 1 TCR1 TCR 1
Capacitor ) TSCA1 TSC 1
Banks TSC2 TSC 2
HF5 5" Filter
HF7 7™ Filter
HF11 11" Filter
Busbars 1 SVC LV Bus

W %5

Figure 1 — 275kV Greenbank Substation and SVC and 275kV Substation Aerial View

A44748633322
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Figure 2 — 275kV Greenbank Substation and SVC Electrical Single Line Diagram

2.Inclusions and Exclusions

2.1 Inclusions

Secondary system assets and equipment provide monitoring, supervision, control and protection
functions. The condition assessment of the following systems and equipment will be covered in
this report.

» Secondary system cables — All cables that are associated with secondary systems and
equipment, including:
o Cables between control and protection panels and termination racks,
o Cables between termination racks and yard marshalling kiosks, AC and DC kiosks.
» OpsWAN panels, system and equipment,

» Secondary system AC and DC supply — Low voltage (LV) AC Panel heaters and lights, DC
batteries and chargers,

» Secondary system panels and associated ancillary parts, including links, terminals, Input /
Output modules, signal converters, transducers and power supplies.

Objective ID: A44748633322 Version No: 1.0 Issue Date: 27/02/20
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Indoor and outdoor secondary systems marshalling kiosks, AC and DC kiosks, Termination
racks, including internal links, terminals, MCBs and fuses,

Indoor and outdoor control cables to outdoor secondary systems kiosks or cables from
indoor secondary systems panels directly connected to primary equipment control kiosks.

Secondary system equipment and systems, including protection relays, HMI computers,
RTUs, data acquisition units, Programmable Logic Controllers (PLCs), Intelligent Electronic
Devices (IED),

Available space in existing control buildings to accommodate new secondary system
panels.

Exclusions

The condition assessment of the following assets are not in scope of this report:

>

Condition of control buildings and associated light and power circuits,
Civil structures, cable trenches and foundations,

AC auxiliary supply systems (> 230VAC), including transformers, diesel generators and
building power and light circuits,

Substation flood lights,

Primary equipment and associated components e.g. transformer and circuit breaker control
cubicles,

Primary equipment kiosks and associated components, e.g. Power transformer, circuit
breaker control kiosks. PLCs and Intelligent Electronic Devices (IED), regardless of their
installed location (could be in transformer and circuit breaker control kiosks) are considered
as secondary systems equipment.

Cables from secondary systems outdoor kiosks (e.g. bay marshalling kiosks) to primary
plant control kiosks,

Cables from primary plant control kiosks to primary plant equipment,

Telecommunication assets, including 50VDC batteries and chargers.

3. Condition Assessment Principles and Methodology

Principles of secondary systems condition assessment were based on Powerlink’ s Secondary
Systems Asset Risk Model developed in [1], and “Powerlink — Asset Risk Management —
Framework” in [2]. The methodology consists of two main parts — Desktop assessment based on
[1, 2] and site visual inspection. The latter is considered more subjective than the former.

The desktop assessment is limited only to assets recorded in SAP asset database, e.g. protection
relays, RTUs and IEDs. It is important to note that a significant number of secondary systems

A44748633322
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equipment, including cables, kiosks, terminals, links, panels, termination racks, auxiliary equipment
and some IEDs are not recorded in SAP. The condition assessment of these depends on the site
visual inspection. Site visual inspection also provides moderation and manual update of desktop
assessments to reflect the actual condition of operational equipment at site.

The desktop assessment models equipment health indices based on the optimisation of risk, cost
and performance of Powerlink’ s secondary assets since 1999. Equipment health index is the key
condition measurement for each equipment in service. The model takes into account equipment
failure rates calculated based on operational data, environmental conditions where the equipment
is installed and the mean physical ages of a group of equipment at bay and system (fleet) levels.

Health indices are modelled in the range from zero (0) to ten (10), where zero represents newly
installed equipment and ten indicates equipment that have reached the end of their technical
service life. Generally, equipment with condition scores close to ten represent moderate increase
of functional failures, but longer outage duration and significantly higher risk of impacting system’s
availability and reliability due to the obsolescence of the equipment.

The key outcome of this report is the recommended replacement timing for secondary systems
assets and equipment detailed in the Appendix section based on their health indices and condition
assessment data.

4. Buildings
4.1 Substation Secondary Systems Buildings

The substation secondary systems are housed in three (3) demountable control buildings, except
that some small quantity of OpsWAN equipment are installed in the Amenities building (+1) and
telecommunication building (+2). The buildings +1 to +6 are located within the substation
perimeter fence.

4.2 SVC Control Building

The SVC building (+7) is located within the SVC perimeter fence, which is adjacent to the
substation. It houses control and protection panels, OpsWAN, thyristor valves, cooling system,
125V DC battery and charger, analogue and digital interface panels, control cables and associated
auxiliary equipment. This building has no spare capacity to accommodate additional secondary
system panels if required.

Objective ID: A44748633322 Version No: 1.0 Issue Date: 27/02/20
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Details of substation and SVC buildings are shown in Table 3.

Table 3 — Greenbank Substation and SVC Buildings
Building Description Designation | Functional Use Spare Sec Sys Panel
Spaces
Amenities Building +1 Amenities N/A
Communications +2 Comms equipment N/A
Work shed +3 Maintenance N/A
Workshop
Substation Secondary System +4 Sec Sys Bays = C04, 12
Building +4 =C05, =C06
Substation Secondary System +5 Sec Sys Bays = C08, 9
Building +5 =C09, =C10, =C11,
=C12
Substation Secondary System +6 Sec Sys Bays = C13, 13
Building +6 =C14, =C15, =C16
=M11 SVC Building +7 +7 SVC Sec Sys, N/A
Thyristor Valves and
Valve Cooling

(b) Building +5

Objective ID: A44748633322 Version No: 1.0 Issue Date: 27/02/20
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(c) Building +6

Figure 3 - S003 275kV Greenbank Substation secondary systems and SVC Buildings

5. Condition Assessment

5.1 Secondary System Outdoor Marshalling Kiosks

Greenbank substation and SVC marshalling kiosks were installed between 2006 and 2008. The
kiosks are still in serviceable condition and should last another 20 — 25 years. However, their
internal components such as links, terminals and MCBs have already shown signs of deterioration
due to harsh environmental conditions. In particular, some door seals and air filters, which appear
to be made from low quality materials, have significantly degraded and should be replaced as part
of routine maintenance. It is recommended that all outdoor marshalling kiosks be monitored as
part of the substation routine inspection to identify any aggressive deterioration. An operational
project (or maintenance work order) should be initiated to replace the internal components if they
deteriorate beyond Powerlink’s safety standards. Otherwise, any degraded links and terminals
should be replaced as part of secondary system replacement project in 2027 / 28.

Health Indices of secondary system outdoor marshalling kiosks and recommended replacement
timeframe have been detailed in Appendix A. Physical appearance of typical outdoor marshalling
kiosks are illustrated in Figure 4 below.

Objective ID: A44748633322 Version No: 1.0 Issue Date: 27/02/20
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(b) =C04-A20 Bay Marshalling Kiosk
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(e) =C08-A2 — 2 Bus CT Marshalling Kiosk
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(f) =C08-A50 - 1 Bus VT Marshalling Kiosk

L S 1 L) es=—

o i i 5 I e

(h) =C06-A91 Diameter =C06 AC Marshalling Kiosk
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(i) =C06-A92 Diameter =C06 DC Marshalling Kiosk

Figure 4 — Physical appearance of typical outdoor marshalling kiosks at Greenbank substation

5.2 Outdoor Secondary System Cables

Outdoor secondary system cables are still in good condition as shown in Figure 5. Visual
inspection of these cables indicated that they can be kept in service until at least 2043.

== 1 e Bl

Figure 5 — Physical appearance of typical outdoor secondary system cables
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5.3 Indoor Termination Racks / Yard Interface Cubicle

There is no building termination racks at Greenbank substation. Secondary system cables were
installed directly between the indoor panels and outdoor marshalling kiosks. Therefore, new
external termination racks may need to be installed external to the existing building to ease labour
efforts required for the secondary system replacement projects.

5.4 Indoor Secondary System Cables

All cables inside the control buildings are considered to be in good condition as they have been in
clean and air-conditioned environment since installed round 2006 / 2007. The replacement of
indoor cables is deemed unnecessary until at least 2043.

5.5 Control and Protection Systems

Condition assessment of Greenbank Substation and SVC control and protection systems, including
cubicles, equipment, internal components such as links, terminals, wirings, MCBs, fuses, cables is
summarised in the Appendix A.

5.5.1 Secondary Systems Panels

All secondary systems panels, including auxiliary parts e.g. links, terminals and internal wiring were
installed between 2006 - 2008 and currently still in good condition. They are suitable for service
until 2027/28.

/2 A

=C04-Q20 =C04-Q30 =C04-Q20
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L

=C10-Q10

=C10-Q30

=C10-Q10
Figure 6 — Typical Indoor Secondary Systems Panels at Greenbank Substation
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(a) SVC Control and Protection Panels (b) SVC AC Protection Panels

Mty
- gy
_IN _l!'lliﬂl_lm!ul e Minm...
(c) HMI and SCADA Panel (d) SVC Controller (e) TCR and TSC Valve Base
Electronics

(f) Digital Fault Recorder (9) Yard Interface panel (h) AC Changeover and Battery
Charger
Figure 7 —Typical SVC Indoor Control and Protection Panels at Greenbank SVC
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R I ROV TTIT (AR s v o —

Figure 8 — SVC Cooling Control System Panel

5.5.2 Revenue Metering Panels

Greenbank Substation and SVC secondary system do not have revenue-metering panels.

5.5.3 OpsWAN System Panels

OpsWAN systems and equipment at this site were installed around the same time as the
secondary systems, i.e. between 2006 and 2008. OpsWAN systems are still functioning and have
an important role in operation and maintenance efficiencies. They are considered as auxiliary
components of the power system. Their condition and performance generally do not have material
impacts on the performance, reliability and availability of secondary systems and the power
system.

Indoor OpsWAN systems and equipment should only be replaced opportunistically as part of the
secondary systems replacement project. OpsWAN cameras (outdoor OpsWAN equipment) should
only be replaced under corrective maintenance when they fail and shall be excluded from
secondary system refurbishment projects.

Objective ID: A44748633322 Version No: 1.0 Issue Date: 27/02/20
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-

T

+4 OpsWAN Panel +5 OpsWAN, LCF and NSCs  +6 OpsWAN Panel

Figure 9 — Greenbank Substation and SVC OpsWAN Panel

5.5.4 Control, Protection, Auxiliary, Ancillary, Metering and OpsWAN
Equipment

5.5.4.1. Control, Protection, Auxiliary, Ancillary Equipment

Greenbank Substation and SVC secondary system comprises mostly microprocessor based
control and protection equipment. There is a small number of solid state and modern electro-
mechanical relays being used e.g. CB Fail Bus Trip relays, high impedance bus zone relays and
SVC Multi-trip relays. Health indices and recommended replacement timeframe for substation and
SVC secondary system equipment and associated ancillary equipment are tabled in the Appendix
A.

o MR st 0 T
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g
gun

Figure 11 — Greenbank SVC Typical SVC Indoor Secondary System Equipment (2008)

5.5.4.2. Revenue Metering Equipment

Greenbank Substation and SVC system does not have revenue meters.
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5.5.4.3. OpsWAN Equipment

Greenbank Substation and SVC’s OpsWAN equipment were installed between 2006 and 2008.
They should only be replaced as part of the SVC secondary system replacement project,
anticipated in 2027/28.

I anmg L e
[T, ¢
”""""H!llllm&w--_u"|||,||,,"““:::: TII T "

T AT

(L)

Figure 12 — Greenbank Substation and SVC OpsWAN Equipment
5.5.5 Auxiliary Supply
5.5.5.1. AC Auxiliary Supply

AC auxiliary supplies, including station transformers and backup diesel generator/s are not in
scope of this report. AC heaters and lights servicing secondary system panels should only be
replaced as part of the secondary systems panels, recommended in 2027/28.

5.5.5.2. DC Batteries and Chargers

Greenbank Substation and SVC have four (4) sets of 125VDC X and Y batteries and associated
chargers installed between 2006 and 2008 as detailed in the Appendix A. Generally, there is one
set of duplicated batteries and chargers per secondary system building. Based on experience of
battery and charger reliability, substation DC batteries’ expected lifespan is 12 years while
chargers’ expected lifespan is 20 years. Therefore, all batteries at Greenbank substation and SVC
should be replaced as soon as possible. Battery monitors and chargers should be replaced
around the 20 year cycle.
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(Buildings +4 and +5 Chargers - 2006)

| X PROTECTION

I
il

(Buildings +7 - SVC 125V X and Y DC Batteries and Chargers - 2008)

Figure 13 — Greenbank Substation and SVC 125VDC Batteries and Chargers

6. Conclusion

This report details the conditions of Greenbank Substation and SVC secondary systems and
equipment. The primary objective of the recommended replacement time is to maintain the current
network reliability and availability and to minimise operational and compliance risks associated with
secondary systems assets at Greenbank Substation and SVC. Health indices and replacement
timeframe have also been recommended in Appendix A.
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Please refer to the last four (4) columns in the Appendix A for the recommended replacement
timing of:

e Chassis of Control and Protection Panels

o Secondary System Equipment, including batteries and charger

o Secondary System Cables

e Outdoor Marshalling Kiosks

Door seals and air filters of outdoor marshalling kiosks should be replaced as part of routine
maintenance.

7. Attachments

e Appendix A — S003 275kV Greenbank Substation and SVC Secondary Systems
Equipment Health Indices and Recommended Asset Placement Replacement Timeframe.

8. References
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DO3-E55-115C-INDMET = 1208 | 504
z v EET
T-1a-38 z 1108 |23
T-1a-34 El 1108 | s34
VOLT ADAPTOR g 1108 |53
VOLT ADAPTOR [=LI43518-T1 2] £ 1apa | 534
5YC WEE Jrce, 7501 TSCR WEE FEEE VALVE CONTROL UNIT [VEE] [i=72z 312300003 HiA 1124 | 582 343 3.43 »2043 | 202825 o] #2043 » 2043
so03-sz0-aasc-Tooaves VALVE CONTRDL UNIT [V E=rE N-TT22 3425-00003 CTT [ 1124 [ s
so03-555-1150-TsCavEE VALVE CONTROL UNIT [VEE| Hia 1124 |aa
svC DocT uz+zs | 2008] 3.4zfE003-555-1050 EMYI ELECTRONIC CURRENT TRANSDUCER RECEVE Mo 2 334 343 343 »2043 | 202828 o) » 2043 > 2043
3-555-145C-EMYI [ z 534
ELECTAONIC CURRENT T [ 2 534
SVCLAN | HMI B MONTOR ) 1 EEE] 343 343 >2043 | 2028/28 5] 2043 > 2043
200325 1ascTiMInG 5P cLOCK ssenmEns SICLOCKTE Mo z 1108 | 53a
20032251150 owWNTWE 1+581-43] AUSEEDCOM RIZ200T 7] 1 110 |23
003225 1asc-owETHTWE AUSEEDCOM RSE000T Na 1 TN EFE
0035551150 AT FONECRD =5 5 1108 | 53
3-555-145C-FVENTWE AUSGEDCOM RSS00OT 1 118 |53
5003-555-115C-DATCONY T4 CONWERTER COMF) = IFC 191 & vex 0 1208 |ema
PROTECTION INTERFACE | zs 532 3.43[5003-555-115C-BFROT SINARY INTERFACE MODULE |=K23582-AL) SSEMENS U200 a3 i [FETN B 343 3.43 »2043 | 202825 (6] » 2043 > 2043
|epoa-sss-115c-DisTREC TEANSIENT FAULT RECORDER [=¥245R2-44) =a FADU e [
TRANSIENT FAULT RECORDER {=¥24+582-A3) & FaDU a
NSIENT FAULT RECORDER |=X2145B2-AE) ™ FaDU o
20032251150 DIsTREC CORDER COMPUTER ] 1B RACK Was o
5 PROTECTION HY/LW/ TFMIR RatsRL 5-115C-BUSKPROT SIEMENS 75162 7552 Ma 3 |ia0s |3 343 3.43 »2m43 | 202825 »2043 > 2043
TRANIFORMER 3-115C-BUSYPROT SIEMENS TEIE2 Mo ] 134
FroTECTION 3-535-115C-TREGFROT SIEMENS TUTERS TUTERS Mo PR ETY TR EET)
s s tascTRrPRDT ¥ MULTIFUNCTION DIFF SIEMENS TUTESS SSEMENS TUTERS [ z [T
TR T5C R PROTECTION RzsRz | 2008| 3.435003-555-145CTCRLNPRD RELAY MULTEFUNCTION DIFF SIEMENS 7UTEL2 TUTEL2 ra 2 |10 |3 343 343 »2043 | 2ozesesin) #2043 2043
Em;-::s-.usc-‘rcmvw.u Mo 2 1108 | 334
3-535-115C-TSCIXFRO e Ol S
S003-555-145C-TECANPRD RELAY CAPACITOR/FATER TRENCH CPROL CRADS Mo 2 [iioe[ase
Js003-555-115C-TSCAvPRD RELAY MULTIFUNCTION DIFF SIEMENS 75151 TSHEL Pig 2 1108 | 334
3-535-115C-TSC2NFRO NCTMON DIFF SIEMENS FUTEL2 TuTELZ ) 2 [i1o8 |3
~115C-TECINFRD RELAY CAPACITOR/FILTER TRENCH CPRDL CFADY Mo 5 Jiio8|ss
ASC-TSCYPRO ¥ ML NCTYOM DIFF SIEMENS 75561 Pz z 332
2008 RELAY CAPACITOR/FILTER TRENCH CPROL Crand o 5 Jiios |sm 343 343 »2043 | 2028728 (5] >2043 > 2043
RELAY MU SIEMENS 75061 75161 [ 2 1108 [ 334
3-555-145C- JHFAPROT RELAY CAPACITOR/FILTER TRENCH CPROS CFADS Mg 2 |iaos |3
3-525-115C- SHFXEADT RELAY CAPACITOR, CFADd Mo 5 2108 [as
3-255-1150-JHFYFROT RELAY MU SIEMENS 72061 TEEL 2] z 1102 [ 334
5-115C-THEAPROT RELAY CAPACITOR/FILTER TRENCH CPROS PR Mg = |iios|am
3-525-115C-THFVEROT ¥ MULTIFUNCTION DEFF SIEMEN: TEIEL [ 2 334
AMALDG ¥ARD  JAMALCS INTERFACE / YARD zezea | zooz 50035551150 BEVARD. BINARY INTERFACE MODULE |5U20 SU200 2 1108 | 55 343 343 =243 | 2o28f28 (6] »2043 » 2043
INTERFACE
fso03 52511508, SINARY INTERFACE MODULE [SU200:1E) SEMENS U200 Ves 2 1moE | 53a
fs003-5:55-115C-BESYARD BINARY INTERFACE MODGULE |SU200:17] [SIEMENS 5U200 Yes z 1108 | 53a
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APPENDIX A - 5003 GREENBANK 275KV SUBSTATION AND SVC SECONDARY SYSTEMS - EQUIPMENT HEALTH INDICES AND RECOMMENDED REPLACEMENT TIMEFRAME

3] Subjact to Powerlinks DEM Safety Requirements, Current Standard Solutiens and Implemantation Methodelogies, it may be more benahicial to align with the re

b}: Recommended Timeframe i basad on majority of Equipmant Health Indicas

Teplacament

of

¥ systems

RECOMMENDED REPLACEMENT TIMMING {Based on

Motes Trigger Conditions only, Exclude considerations for
{c): Based on Visual Inspection and Subject to the decision of the Control Building and Secondary Systems Panels. A number of New Cables may be requried if location of control building or secondary systems panels is changed. ggsohxinm i Iem‘:matmn methodologies)
(d): As @ minimum requirement, Rubber Seals, Air filter and Terminais and Links are required to be repalced by the rec New ling Kiosks should be if Exsiting Cables are to be reaplaced. I oct
REVENUE e cap PanELs|  secsys e
BAY C&P PANEL SECONDARY SYSTEMS EQUIPMENT A-PROT ¥-PROT AUKECTRL | o e OPSWAN CABLES (HI] | MARSHALLING (Chassis) =Y i CABLES | MARSHALLIN
assis| fupmeni
KIOSKS [HI) s G KIOSKS
CEP Panslsto
CE&P Panels to HV HV ¥ard L
e et vard aarshalling secsys | oo | Marshaling
: R Obsolascence | spare | £ ard Marshalling | ;nsks (CB, M, Equipment & | MATNANE | yicp jos,
Function Panel Descripion panel No. | ¥ear | HI Functional Loc Description Manufacturer Modal number v 9 W |Efage| Wi | Effage| W | EFage| Wi |ERage| W | Kiosksics Mk, | 0 | e@ppanels | T viosks(cs, | S
‘es | No) e wilia .
L -l ervacDe | ) companenss | M5 | Ve
COOUNG) ptind p Aac, be, oA
CODLING)
COOLING)
24VDC BINARY  [24VDC BINARY INTERFACE n4+564 | 2008[ 3.43]5003-555-115C-BICOOL INTERFACE MODULE [SU200:1) SIEMENS suz00 Vs ] 1108 | 554 343 343 > 2043 2028/23 {b) >2043 > 2043
INTERFACE
5003-555-115C-BICTRLAN BINARY INTERFACE MODULE [SU200:12) SIEMENS U200 ves ] 1108 | 552
5003-555-115C-BICTRLAN BINARY INTERFACE MODULE SIEMENS suz00 Yes 2 gs4 | 227
5003-555-115C-BICTRLAN BINARY INTERFACE MODULE SIEMENS SU200 Yes B B854 427
125vDC BINARY [125VDC BINARY INTERFACE x5+565 | 2008 3.43]5003-555-115C-BIPROT BINARY INTERFACE MODULE {5U200:3) SIEMENS su200 es ] 1108 | 554 343 343 > 2043 2028/29 {b) >2043 > 2043
INTERFACE
5003-555-115C-BIPROT BINARY INTERFACE MODULE [SU200:5) SIEMENS suzo0 s ] 1120 | 580
5003-555-115C-BISTN BINARY INTERFACE MODULE (SUZ00:14) SIEMENS suz00 Yes 2 1108 | 554
SVC OPSWAN  [SVC OPSWAN 2013 2.00f5003-555-115C-OWCOVERT DC/DC CONVERTER PHOENIX QUINT-PS-100 No 2 1108 | 554 200 200 > 2048 2033/34(h) > 2048 > 2048
5003-555-115C-OWINVERT INVERTER 125VDC/240VAC 1600W LATRONICS 415-Bez-cN12S No 3 1108 | 554
5003-555-115C-0WNTWK GEN 4 SERVER OPSWAN Esis EB15002 No 2 236 1.96
5003-555-115C-OWNTWK LOCAL CONTROL FACILITY PC X TERMINAL WYSE 7010 es 1 236 | 196
5003-555-115C-OWNTWK CHECK POINT 1200R IPS RUGGED APPLIANCE CHECKPOINT Mo H 000 | 0.00
£003-555-115C-OWPRINT PRINTER HEWLETT HPS200TN Ves ] 1108 | 823
PACKARD
SviC CODLER [sve COOLER CONTROLPAMEL  [NE1+5N1 | 2008| 3.43[5003-555-115C-VCOOLCON [conTROL UNIT SIEMENS SIMATIC TDC URS213 Ne 2 1667 | B33 343 343 > 2043 2028/29 {b) > 2043 > 2043
CONTROL
5003-555-115C-VCOOLCON PROGRAMMABLE LOGIC CONTROLLER (Zof) SIEMENS 57300 ? 1108 | 554

Objective ID:

A44748633322

504

Version No:

Issue Date: 27/02/20

Page 25 of 31



Secondary System Condition Assessment Report

S003 275KV GREENBANK SUBSTATION AND SVC

APPENDIX A - 5003 GREENBANK 275KV SUBSTATION AND SVC SECONDARY SYSTEMS - EQUIPMENT HEALTH INDICES AND RECOMMENDED REPLACEMENT TIMEFRAME
(#]: Swaject to Fowerlink's D&M Safety Requirements, Current Standard Sob and Implemeniation Methodoingies, it may be more deneficial to align with the recommended ¥ Fystems equipment
. (3} Recommenced Timeframe iz based on majority of Equipment Kesitn indizes R T T PR
fedees [c]: Based on Visual inspection and Subject ta the Sedsion ef the Col ontary Systems Panels. A Rumber of New Cabies may be requried if lncation of control Building or secondary systems paneisis changed. el S
(4 &5 & minimum reguirement, Aubber Seals, Ai filter and Terminais and Links are reguired to be repalced by the recommended timeframe. Hew Marshading Kiosks should be considened i Exsiti respinced.
YARD factys YARD
BaY CRP PANEL SECOMDARY SYSTEMS EGUIPMENT ¥-PROT MARSHALLING PSS CABLES | MARSHALLIN
KIOSES [Hi) e & KIDSKS
rcmasial [
Yart Marshalting Sec s Y Marshalling
- : . i spare | B2 ¥iazks [CB, MK, equpment s | MRS | oacke e
Function Panel Descripion Faneiba, | Yeor | Wi FunctianalLoc. Description Madel number H I Az g | HI LY, 2 Kinsks [C8, .
ary | age = 5 CT.VT.AC.0C s . crur | MECTAT,
COOLNG) Companents | AC, DL
copung) | o9LME)
1BUS ZONE 275K L BUS - BUS TOME AND (B 2005| 2.00f5003-555-18US-AVCONT o 13 400 > 2044 » 2041
FAILBUS TRIF %, ¥ PROTECTION 5003-555-1BU-APROT 23-333VAC = %
4N D CONTROL CUBICLE 2003-355-1BU3-1FROT RELaY TRIFFING LOW SURDEK ALSTOM MyAIL3 'ﬁum; =
IPEING LOW BURDEN ALETOM MVAN3 MyAILS 1
LAY TRIPFING SUFPLY FAIL ALSTOM MVAX12 WAL 5
z003-255-18U3-NFROT RELEY C8 FAIL BUS TRIF RACK 5 FAIL TRF RACK 3
5003-555-1803-0FROT RELAY CB FAIL BUS TRIZ RACK C5 FAIL TRIP RACK 3
55-1BU3-¥FROT [FELEY DIFF AREVA MFAC3A RANGE: 23-323VAC MFACIZ ]
5003-355-1BUS-TPROT [RELAY TRIFFING LOW SURDEN ALETOM MWAJLS 5
EC03-E55-18U8-¥PADT [FELAY TRIFFING LOW BURDER ALLTOM MVAILS ]
5003-355-1BU3-YPROT [RELAY TRIPFING SUFFLY FAIL ALSTOM MVAX1Z MIVENLZ 3
Eo0s-EE5-18Us-FFROT [FELEV CB FAIL BUZ TRI® RACK CZ FALTRIP RACK
2003-255-18U3-¥FROT RELAY £ FAIL BUS TRIF RACK CE FALTRIF RACK
1BUS ZONE 273KV 1 BUS - BUS 2ONE AND (B [£345 5003-355-1BU3-XFROT RELAY TRIFFING LOW SURDEN ALSTOM MyALS MYaILS 13 | wa7 |60 371 2027/25 [b) » 2042 »2042
FAILEUS TRIP X AND Y FELAY TRIFFING LOW BURDEN ALETOM MVAILS 'ﬁwu:; iz [zamfens
FROTECTION CUBKC RELAY TRIFFING SUFFLY FAIL ALSTOM My AX12 [mrwanaz 117|509
RELAY CB FAIL BUS TRIF RACK 3A1i363 27| em
RELAY CE FAIL BUS TRIP RACK SA11L3 1217 | £08
[RELAY TRIPFING LOW BURDEN ALETOM MVAILS
|R:.:r TRIFFING LOW BURDEN ALSTOM MVAILS
[RELAY TRIPPING SUFPLY FAIL ALSTOM MVAX1Z
[FELEY Ca FAILBUS TRIS RACK
RELAY CB FAIL BUS TRI® RACK
2 5us zoNE 272Ky 2 BUS - BUS ZONE AND (B [s3812 5003-355-28U3-AFROT [RELAY TRIPFING LOW BURDEN ALSTOM MyAJLS 121 | 508 3n 2027/25 [t »2042 #2042
FAILEUS TRIF ¥, ¥ PROTECTION zo03-s55-28U-0PROT RELAY TRIPFING LOW BURDEN ALETOM MVAIL3 1216 |08
[4ND CONTROL CUBICLE 5003-555-28U-4PROT RELAY TRIFFING SUFPLY FALL ALSTOM MVAX12 1216 | 508
zo0z-225-280U-RFROT RELey C2 FAIL BUS TRIS RACK e |=08
z003-255-2803-0FROT RELAY CE FAIL 5US TR RACK 1218 [ 508
[ZC03-255-28US-WPROT LAY TRIPFING LOW BURDEN ALSTOM MVAILS
[RELAY TRIFFING LOW SURDEN ALSYOM MVAILS
5003-355-2BU5-FPROT ALSTOM MVARLZ 3
S005-355-28U3-WFROT [FELEY LB FAILBUS TRF RACK 3=
5003-355-2BU-TPROT [RELAY LB FAIL BUS TRIF RACK o)
25US ZONE 272K 2 BUS - BUS ZOME AND LB [ 2248 2005 5.00§5003-355-2BU-BAYCONT AMINAL LT FOXSORD £30 3 ] > 2048 #2041
FAILEUS TRIF X AND'Y 2003-355-28U3-1FROT FF AREVA MFAC34 RANGE 25-329VAC s [smsafsm
PRCTECTION CUBIC 5003-555-2803-4PROT RELAY TRIPFING LOW BURDEN ALSTOM MYAILS 1= a7
|3C05-SSS-IB.J!-AFRUT LAY TRIPFING LOW BURDEN ALSTOM MVAIL3 = E]
|sc\:5-sss-zaus-u=r.or RELAY TRIFFING SUPPLY FAIL ALSTOM MVAX1Z MyaN12 5 Bl
Fo05-255-2BUS-AFROT [FELav Ca FaiLBUs TR RACE = FAIL TR RACK H 7
|3C05-SSS-EB.J5-AFRUT [RELAY CB FAIL BUS TRIF RACK 5 FALL TRIP RACK 3
[Eo0E-255-2BUs-WPROT [FELEY DIFF AREVA MFACSA RANGE: 29-323VAC WAFACIE z
l_ ¥ TRIFFING LOW BURDEN ALSTOM MVAIL3 MVAILE i
S5-2BUI-VPROT [RELAY TRIPFING LOW BURDEN ALETOM MYAILS | ERETEY [}
55-2BUS-¥PROT RELAY TRIPFING SUPPLY FAIL ALSTOM MVAX12 MuaN12 2
5003-555-2803-¥PROT RELAY CB FAIL BUS TRIF RACK C5 FAR TRIF RACK 3
zo03-255-2803-¥PR0T RELAY L3 FAILBUS TS RACK CE FAL TR RACK 3
273KV =C10-030 COUPLER XY [43A8 S55-SO40-BANCONT [FEMDTE TERMINAL UNIT FOXBCRD £30 o0 135 100 202627 [5] > 2044 » 2041
[FPAOTECTION AND CONTROL 5003-355-3040-XFROT [RELAY CB MEMT GE CE0 [VER 2 53 FIRMWARE] CE0 [WER 2.33] 3 |15
cuBicLs zoo3-sEs-20s0-PROT RELSY CB MEMTSEL 352 24, 125vdc, 4U SEL-3%2 1 ] B
5005-555-3040-YFROT FEEDER 836 5T A [¥] DM 1200 D ) 5
B FEEDER E365M E V) 5745 DIGITAL o 5
DAAMETER 4 030 COUFLER XY [#3A11 [REMOTE TERMINAL UNIT FOXBCRD £30 =5 i3 400 2026127 [t > 2041 » 2041
coupLER TION AND CONTROL RELAY C2 MEMT GE CE0 [VER 2 53 FIRMWARE] CE0 [VER 2.33) 1353 [577
cusicLs RELAY CB MEMT SEL 392 14, 22TVac, U 3
GAMETER 12 | 273KV =C12-030 COUPLER LY #3414 AMINAL UNIT FOXBORD €30 [} 400 > 2041 > 2041
COUFLER FROTECTION AND CONTROL R 153 FIRMWARE] : |usafsm
cwBsc <, 5 3
TUAMETEA 13 | 275KV =C23-030 COUPLER KLY [-5AL NIT FOXBORD £30 13 371 > 2042 > 2042
(COUPLER [PRCTECTION AND CONTROL 55-3013-KPROT [RELAY CB MEMT GE C50 |VER 2 53 FIRMWARE Yes 5 | 16| 508
cugsc Fo05-555-5013-KFROT [EA¥ =C13-030 ¥ FAOT COUPLER CB FOR 83423 & = o | aie =0
5003-225-2023-FROT 57 =C13-030 ¥ FROT COUFLER CB FOR 854357 & o |aiE|Em
[5005-555-3023-YFROT [RELAY CB MEMT SEL 532 LA 12TWdc, 3U 3
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APPENDIX A - S003 GREENBANK 275KV SUBSTATION AND SVC SECONDARY SYSTEMS - EQUIPMENT HEALTH INDICES AND RECOMMENDED REPLACEMENT TIMEFRAME
¥ f;ub_'n:nm Pawerlini s DB Safety Hequlrement, Current Stancard Solibons and Impementation Methodok My bE mare benciical (2 345N With the rECTmEnded replacement Tmefame of sedoncary Sysems SoupTEnt AECOMMENDED REP e
_— } Recammended Timeframe i based an mzjority of Equipment Health Indices e Y mﬁm i
1: Basad or Visizal Inspaction and Subject to the decision of the Cortrol Building and Secordary Systems Panels. & number of New Cables may be nequried i location of control building ar ssconcary systems panels is changed. i S
{dll- A= = rinimum requiremert, Rubber Seals, A filter and Terminalz srd Links are required to Se repaicec by the recommended timeframe. New Marzhalling Kiozks should be considered i Easting Cables v to be reapiaced.
YAHD YARD.
BAY CEP PANEL SECONDARY SYSTEMS EQUIPMENT X-PROT ¥-PROT AUX & CTRL H':EE:EBH‘::IEG OPSWAN CASLES [HI) MARSHALLING L PM.lES ?ECS\'E CABLES MARSHALLIN
[Chassis] | Egiupment
KISKS (HI  KIOSKS
cepparesm]
CaP Panetz oM. archalling SecSys HVVard | ehaling
Otzolescence | Sgare | EF Yard Marshalling] .o v (B, MK, Equipment & | MRS | v (s,
Function Panel Descripion Panel No. | Year | HI Functional Lloc. Description Manufacturer PModel number [Ves/ Noj Oty P HI | Effdge| HI Hi | Eff. Age | HI | EFf Age Hi Kiosks (CB, MK, o \I'T.I-!C. e, CEP Paneis Ausciary Kiosks |CB, ME, CT,\T,
: 8 e cvracec | 5 ME, CT, VT, :
fHerpniy COOUNG) Gampanents | - AC,DC,
coouns; | COOUNG]
et e e trerm = a — = - - e —c -
CAMETER 14 | 275KV =C14-030 COUPLER X, 1 [76AS 2007 3. 71| 500555550 14-BATCONT. REMIITE TERMINAL UNIT FOKBORO C50 FOABORD 0 ez 15 1251 | B3 371 391 - 2042 | 2007/28 (B] > 2082 > 2062
COUPLER PROTECTION AND CONTROL |S003-555-5014-XPROT RELAY CB MGMT GE C50 [VER 2 93 FIRMWARE) [GE R293) Yes 9 1216 | 608
cusicLe S003-555-5012-XFROT BAY C=14-030 ¥ PROT COUPLER C3 FOR 8548 ST A& DEWAR DN1200 DIGITAL ez 10| 1216 | 608
|S003-555-5014-XPROT BAY C=14-030 X PROT COUPLER CB FDR 5843 5ITB RFLELECTRONICS |9745 DIGITAL Yes o 1216 | 608
5003 555 5014 1PROT RELAY CB MGMT 521 352 1A 125Vdc U SCHWEITZER SEL352 [14) (3U) Mo 5 1216 | 608
DIAMETER 2 275KV =C08-030 COUPLER X, ¥ |=248 2005 #sou S55-504—BAYCONT RENOTE TERMINAL UNIT FOXBORD C50 FOABORO 50 ex 15 15354 | 67 200 100 >2001 | 2006/27 (o) > 2041 > 2061
coupLER PROTECTION AND CONTROL 5003555 504 _WPROT RELAY CB MGMT GE £50 [VER 2 83 FIRMWARE] EB C50 (VER 2.83] ez 5 | 1352677
cusicLE S003-555-504-PROT RELAY CB MGMT SEL 352 14, 125Vdc, 4 [SCHWEITZER SEL-352 {14} (41 No 5 135¢ 637
|S003-555-504—YPROT BAY C=04-030 ¥ PROT COUPLER CB FDR 524 SIT A1 DEWAR Dh1200 DIGITAL Yes 10 1358 | 677
5003-355-504-VPROT BAY C=04-030 ¥ PROT COUPLER CB FDR G824 5T A2 |RFLELECTRONICS 9745 DIGITAL Vs ] 135¢ 677
S003-555-504—PROT BAY C=04-030 1 PROT COUFLERCB FOR G824 5T B1 | DEWAR DIVAZ00 DIGITAL e 10 1556 | 677
|S003-555-504—YPROT BAY C=04-030 ¥ PROT COUPLER CB FDR 5824 SIT B2 RFLELECTRONICS |9745 DIGITAL Yes ] 1358 | 677
|DEERETER S | 275KV —C05-030 COUPLER X, ¥ |-2A8 200%| 3-00|5003-555-505—BA TCONT. FENMOTE TERMINAL UNIT FOXBORD CS50 FONBORO =3 ez 15 1553 | 607 300 400 S04 | 200627 3 > 2041 > 2061
couPLER PROTECTION AND CONTROL 5003555 505 KPROT RELAY CB MGHT GE C50 [VER 263 FIRMWARE) ES C50 (VER 293] ez g | 1353677
cuBicLE S003-555-505—KPROT BAY C=05-030 ¥ PROT COUPLER C3 FOR G422 ST A& RFLELECTRONICS 3745 DIGITAL ez 0 | 1353 | 67
5003555505 KPROT BAT C=05-030 ¥ PROT COUPLER (3 FOR 6022 ST B DEWAR DIV1200 DIGITAL ez 10| 1353 | 67
5003 555505 _vPROT RELAY CB RGMT 521 352 1A, 125vdc, 4 SEL-352 [14] (3U] Fio 5 355 677
5003555505 PROT BAY C=05-030 1 PROT COUPLER CB FORGAZ5 ST AL |DEWAR DIM1200 DIGITAL ez 10 1553 677
5003555505 PROT BAY C=05-030 ¥ PROT COUPLER CB FOR G225 5T A2 |RFLELECTROMICS 9745 DIGITAL Vez ] 355 677
5003555 505 wPROT BAY C=05-030 1 PROT COUPLER CB FOR G225 5181 |DEWAR D200 DIGITAL ez 10 1355 677
S003-555-505—(PROT BAY C=05-030 1 PROT COUPLER CB FORGAZ55M B2 |RFLELECTRO! 745 DIGITAL ez ] 1355 | 697
DIAMETER G | 275KV ~CO6-030 COUPLER (CB [<3A1Z | 2008| & 00JS003-555-506—BATCONT REMOTE TERMINAL UNIT FOXBORO C50 FONEORD €0 ez 5 1346 | 673 200 100 >2081 | 202627 [B] > 2041 2081
COUPLER 5062) X, ¥ PROTECTION AND | S003-555-506—XPROT RELAY CB MGMT GE C50 {VER 2 33 FIRMWARE) [GE CB0 [VER 2.93) Yes 9 1346 | 673
(CONTROL CUBICLE 5003555506 KPROT BAY C=05-030  PAOT COUPLER C3 FOR 505 5T A DEWAR DM1200 DIGITAL ez 10 | 1345|673
|S003-555-506—XPROT BAY C=06-030 X PROT COUPLERCBFDR 205 5T B RFLELECTRONICS |9745 DIGITAL Yes o 1346 | 673
|S003-555-506—YPROT RELAY CB MGMT SEL 352 1A, 125Wdc, 4U SCHWEITZER SEL-352 [14) (aU) Mo 5 1346 (673
5003555 506 _vPROT BAY C=05-030 v PROT COUPLER CB FOR 635 SIT A DEWAR DR1200 DIGITAL ez 10 1345 673
|S003-555-506—YPROT BAY C=06-030 ¥ PROT COUPLER CB FDRE35 ST E RFL ELECTRONICS |9745 DIGITAL ez o 1346 (673
DIAMETER 14 | 275KV =C14-020 5VC (CB SBLL2) |~6A6 REMOTE TERMINAL UNIT FOXBORO C50 [FovecRo €S0 ez 5 108 | 554 343 343 >2043 | Zo2e2e fm) > 2093 2043
SwC2BUSFDR | ¥ PROTECTION AND CONTROL RELAY CB MGIT GE C50 VER 283 FIRMWARE] [sE (G50 (VER 203] ez 5 | 1108 |55e
cusicis 5003-555-3611-YPROT RELAY CB MGMT 5EL 352 14, 125Vdc, 4U SCHWEITZER SEL-352 {14] (3U] to 5 1108 | 558
|CIETIETER § CAP | 275KV —COG-010 |CB 5832) CAP |-583 | 1 00| 2003555583 BATCONT REMOTE TERMINAL UNIT FOXBORO C50 FORBORD =0 ez 15 1506 | 693 200 100 > 2081 | 200627 |5 > 2041 > 2081
3 16U 3X, Y PROTECTION AND 5003555505 POWANE RELAY POINT ON WAVE ABB E213 3 SWITCHSYNG £213 Wes 0 546 [ 673
(CONTROL CUBICLE RELAY DIFF AREVA MFAC3E RANGE: 25-325VAC [AREVA MFAC3E Mo B 3 EE
RELAY CAP PROTH ASB SPAJLBOC (A PHASE] 3 SPAILGOC Mo 3 | 1348|673
RELAY CAP PROTN ABE SPAJLGOC (B PHASE) B3 SPAILE0C Ho 3 |35 673
RELAY CAP PROTN ASB SPAJLG0C (T PHASE) 3 SPAILGOC o 3 | 1346|673
5003555583 _KPROT RELAY CB MGMT GE £50 [VER 2 83 FIRMWARE) EB C50 (VER 2.03) Ves 5 | 1336 673
|9)03-M)—1'P|10T RELAY CAP PROTH ABSB SPAJL60C (& PHASE] 3 SPAILEOC o 3 1546 [ 673
5003555583 vPROT RELAY CAP PROTH ABB SPAILGOC {5 PHASE) B3 SPAIIE0C Ho 3 1345 673
S003-555-383—1PROT RELAY CAP PROTH ABB SPAJL60C (C PHASE) 3 SPAIL0C o 3 1546 | 673
|5003-555-583—VYPROT RELAY CBMAN SEL-351-1 [1A4) SCHWEITZER SEL-351-1{ Yes 11 1346 | 673
|PMETER T CAP | 275KV =COB-0Z0CAP L XY |+58 2006| 4.00|5003-555-502~EATCONT REMOTE TERMINAL UNIT FOXBORD C50 FONBORD =3 e 15 1346 | 673 100 100 L2001 | 200627 () > 2081 2061
4 (2 BUS) PROTECTION AND CONTROL |S003-555-584—POWANVE RELAY POINT ON WAVE ABEE213 [AEB SWITCHSYNC E213 Yes o 1346 | 673
cuBicLE 5003 555 504 _WPROT RELAY DIFF AREVA MFAC3E RANGE: 35-325VAC [aREVA MFAC3E Ha B EaEE
S003-555-564—KPROT RELAY CAP PROTN ASB SPAJLG0C (A PHASE] 3 SPAJLG0C No 3 | 1335|673
|sws-ss;5x¢-xmm RELAY CAP PROTN ABB SPAILG0C (B PHASE) BB SPAILGOC Fio 3 | 1348|673
|soos-sus—59:~mm RELAY CAP PROTN ASB SPAJL60C (T PHASE) B2 SPAJIGOC te 3 | 1345|673
5003-555-584—XPROT RELAY CB MGHT GE C50 [VER 2 83 FIRMWARE] EE €50 [VER 2.03] ez 5 |13as (673
RELAY CAP PROTN ASB SPAI160C (& PHASE aBe SPAJISOC o 3 1346 | 673
RELAY CAP PROTN ABB SPAI160C (B PHASE) =3 SPAILGOC Fo 3 1546 673
RELAY CAP BROTN ASB SPAJL60C {C PHASE) a6e SPAJIGOC Mo 3 1346 | 673
S003-555-504_VPROT RELAY CEMAN SEL3511 |14} SCHWEITZER SEL35-1[14) ez 11 545 673
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APPENDIX A - S003 GREENBANK 275KV SUBSTATION AND SVC SECONDARY SYSTEMS - EQUIPMENT HEALTH INDICES AND RECOMMENDED REPLACEMENT TIMEFRAME
Subjec fo Powerlink's ORM Safety Reguirements, Current Standard Solutions and Implementation Miethogoiogies, i may be more beneficial to agn With the recommended replacement Gmefarme of secondary systems equipment AT T A R
s Recommended Timeframe iz hazed on majority of Equipment Health Indices SRS e
Bazed on Visual Inspection and Subject to the decision of the Cantral Building and Secondary Syssems Panelz. A number of New Cables may be requried ¥ lacation of contral building or secondary systems panels is changed. s ﬁnﬁm;mm oo
) ini irement, Rubber Seals, Ar filter and Terminals ard Links are reguired to be regaiced by the recommended timeframe. New Marzhatling Kiosks zhould be considered if Exsiting Cables are to be reaplzced. :
YARD YARD
BAY C&P PANEL SECONDARY SYSTEMS EQUIPMENT H-PROT ¥-PROT AUX & CTRL "EVE";Z OPSWAN CABLES[HI) | MARSHALLING ':‘T;::,"E}'s Eqﬁ;:’:m cames | marsHaLLN
METE KIDSKS [HI} G KIOSKS
CEP Panelsto
C&P Panels 2o HY HV Yard g
; Yard Marshating SecSs | Marshabing: | Michaling
Function Panedl Descrigian Panel No_| Year | HI Functiona! Loc. Description Manufacturer Mocel number Obolescence | Spare | % | ) | pes mge | w1 |Emace| wi | Emage | m |emage| W | Kiosks B, MK 8P Panets | EPMENE | e g, | Foke OB
[Ves /Mo | Ory | 2ge Bunsifiary : MK, €T, VT,
CT, VT. AC, D, ME, CT, VT,
o Components | © ugfﬁ?ucé-
COOLING) J
DIAMETER 15 | 275KV =C15-010 CAP 5 X, ¥ 3007 3.71|5003-555 565 BAVCONT [RERMOTE TERMINAL UNIT FOKEORO 50 FOXBORD 50 ez 15 1217 | 509 371 371 22042 | 2027/28 b) » 2082 » 2042
caP5(18US)  |PROTECTION AND CONTROL RELAY POINT ON WAVE ABE E213 ABB SWITCHSVNC E213 Vs [ 1217 | 6.09
cusicLE SD03-555-585—XPROT RELAY DIFF AREVA MFAC32 RANGE: 25-325VAC [aREVA MFAC3E Na 3|1z |emm
S003-555-585-XPROT. RELAY CB MGMT GE C60 (VER 2.93 FIRMWARE] E CEO [VER 2.93 Ves 9 [1217 609
RELAY CAP PROTH ABB SPAI160C (A PHASE) Na 3 |1217 |60
[5003-555-585-NPROT  |RELAY CAP PROTN ABE SPAI160C (B PHASE) Na 3 J1za7| 6o
5003 -555-505—XPROT. RELAY CAP PROTN ABE SPAI1G0C (C PHASE) o 3 [1z17|608
S003-555-585—/PROT RELAY CEMAN SEL-351-1 (18) Ve 11 1217 | 608
RELAY CAP PROTN ABE SPAIG0C (& PHASE) Na 3 1217 | .09
5003-555-505—PROT RELAY CAP PROTN ABB SPAI160C (B PHASE) No 3 1217 | 609
5003-555-585—PROT RELAY CAP PROTN ABE SPALLGOC (C PHASE) ) SPAI1EOC Na 3 1217 | 6.09
DIAMETER 15 | 275KV =C15-020 CAPB X, ¥ +6A5 2007 S003-555-506-BAYCONT RENOTE TERMINAL UNIT FOXBORO £50 FOXBORD T50 Vs 15 1216 | 608 371 371 >2082 | 202728 () > 2082 > 2042
cap6(2BUs)  |PROTECTION AND CONTROL RELAY POINT ON WAVE ABB E213 468 SWITCHSYNC E213 Vs o 1216 | 6.08
CUBICLE RELAY DIFF AREVA MFAC3Z RANGE: 25-325VAC [AREVA MFAC3S No 4 [1z36608
RELAY €8 MGMT GE C60 (VER 2.3 F aE 'Eso [VER 2.93) Ves 5 |13 608
RELAY CAP PROTN ABB SPAITGOC (A PHASE) [2BB SPAIIEOC Na 3 [1215| 608
RELAY CAP PROTN ABB SPAI1GOC (B PHASE) [4BB SPAILEOC [ 3 [1216|608
RELAY CAP PROTN ABB SPAITGAC (C PHASE) [4EE SPAITEOC Na 3 [1215| 608
RELAY CAP PROTN ABB SPAITGOC (& PHASE) 2E6 SPAILEOC Ma 3 1216 | 6.08
RELAY CAP PROTN ABB SPAIGOC (E PHASE) SPAIL6OC Na 3 1216 | 6.08
0 Ma 3 1216 | 6.08
5003-555-586-PROT RELAY CBMAN SEL-351-1 [12) Vs 11 1216 | 6.00
DIAMETER 15 | 275KV =C16-020 CAPE X, ¥ [+6A8 REMOTE TERMINAL UNIT FOXBORO £50 s 15 10.20 | 5.20 .18 3.12 ~2083 | 2029/30 [a) > 2044 > 2048
jcar s PROTECTION AND CONTROL RELAY POINT ON WAVE ABB E213 Vs o 1020 | 5.20
cuBiclE RELAY CAP PROTN ABB SPAI160C 466 Ma 3 Jwa|sz
5003-555-508-XPROT RELAY CAP PROTN ABB SPAI160C 4BE Na 3 [z |sa0
5003-555-506—KFROT RELAY CAF PROTN ABB SPAI160C 4B Na 3 Junfses
RELAY C8 MGMT GE C60 (VER 2.93 FIRMWARE] B3 Ver 5 | 1060530
RELAY DIFF ALSTOM MFAC3S RANGE 25-325VAC asTOM MFAC3E Na 3 |10z sz
S003-555-586—¥PROT RELAY CAP PROTN ABB SPAHEIC 2EB Na 3 10.40 | 5.20
5005-555-506—PROT RELAY CAP PROTH ABB SPAIIGOC [4EE [ 3 1020 | 5.20
S003-555-586—PROT RELAY CAP PROTN ABB SPAILEOC 258 Na 3 10.20 | 5.20
5003-555-506—PROT RELAY CB MGMT SEL-251 1A, 125VDC SCHWEITZER SEL-251 [14) Yes 3 1020 | 520
DIAMETER 10 - | 275KV =C10-Q10-FEEDER 1  |+3&7 2005| 4.00|5003-555-597—BAYCONT REMOTE TERMINAL UNIT FOXBORO £50 FOXEORD €50 Ver 15 13.86 | .73 200 200 > 2081 | 2026/27 () > 2041 > 2041
FEEDER 1 [SPARE) X, ¥ PROTECTION AND |CURR DIFF RELAY MICOM PS542 + IND PORT MICOM P54 = 2nd Port] Vez 9 353|677
|SPARE) [SPARE) |conTROL cuBICiE [COMMS INTERFACE UNIT ALSTOM PS91 [AREVA P591 {S0VDC) Vs 90 |13 |6
RELAY DISTANCE SEL-421 (14} (5U) EITZER 4] (5U) Ves 7 1218 | 610
S003-555-597—PROT SCHWEIZER No 1 [T T
DIAMETER 06 - | 275KV =CO6-Q10 FEEDER 805  [+4Ad11 2006| 4.00 REMOTE TERMINAL UNIT FOXEORO £50 FOKBORO fes 15 1546 | 6.73 400 4.00 = 2041 2026/27 (o) = 2041 > 2041
FEEDER 505 |SWANBANK E] X, ¥ PROTECTION 5003-555-605—PSSITA DEWAR DIM1200 PROT SIG DG 90-320V SUPPLY DEWAR DM1200 DIGITAL Vez 10 1325 | 662
AND CONTROL CUBICLE
5003-555-605-PSSITR RFL 9745 PROT SIG DIG |/0 48-125V RFLELECTRONICS (9745 DIGITAL Ves o 1325 | 682
S003-555-605—XPROT RELAY C8 MGMT GE o (VER 2.3 FIRMWARE] [62 C60 [VER 2.93] Ves 5 |15 673
S003-555-605—XPROT. [RELAY DIFF GE L90 2T HOO NEU-SKE-UST-WIR 6E 190 27 - HOO NeU UsT Na 7 | 1386|658
S003-555-605—¥PROT [CURR DIFF RELAY MICOM PS24 + ZND PORT MICOM [P5&2 = 2nd Par] Ves B 1346 | 673
5005-355-605—PROT [CONMMS INTERFACE UNIT ALSTOM PS51 [BREVA 381 [S0VOC) Vs 30 1546 | 6.73
DIAMETER 06 - | 275KV =C06-020 FEEDER 635 |+4813 2006| 3.00|5003-555-835-BAYCONT REMOTE TERMINAL UNIT FOXBORO €50 FOKBORD T50 Vex 15 1526 | 673 200 100 >2041 | 2026/27 [u] > 2041 > 2081
FEEDER 835 [MUDGEERABA X, ¥ S003-555-B35-P5SITA DEWAR DM1200 PROT 5IG (NG 90-320V SUPPLY DEWAR DM1Z00 VGITAL ez 0 1326 | 663
PROTECTION AND CONTROL
CUBICLE S003-555-35-P55ITB [RFL 9745 PROT 516 DIG 1/0 45-125V RFLELECTRONICS |9725 DIGITAL Tex ] 1336 | 663
S003-555-635-XPROT. [RELAY £8 MEMT GE C6i (VER 2.93 FIRMWARE] GE |ceo [ver 2.93) Ves 9 |13 673
S003-555-635-XPROT RELAY DIFF GE L90 2T HOO NGU-SXX-UST-WTR e No 7 |1398|600
S003-555-35-PROT |CURR DIFF RELAY MICOM PS544 + 2ND PORT MICOM Vs ] 1346 | 6.73
S003-555-635—PROT [COMMS INTERFACE UNIT ALSTOM PSS1 [AREVA = 30 1326 | 6.73
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[]F SUBbj=ct ta Powariink's DEM Safety ReqUirements, CUment STARGSTD SOILTONS BNG [MOlemERENON MEhanaiog ez, It May he mOre naneficiss 1o SIER With the [20omm andec reaiscement Gmetrame of 1&carasTy Syrtams sgunment
Fecommended Timeframe is bazed an majariky of Equiament Health Indices ' PECHMMACH DETH AEPACEMER CTMMAING [ Apeed o
Motes: .sah it i gt iln el i e i 3 : = S s e o i i Trigger Conditions only, Exclede considerations for
sac on Visual Inspectian 2nd Susject to the decision o ol Building ang Seconcary 5. Anumber af New Cedles may be requricd if location of control buliding of secondary syems pancis is changea. Solutions, implementation methodciegies)
(d]: 45 8 minimum reguirement, Suober Seals, d Limis are requ 563 snowid oe Consicered if Exsiting CaDies ans 1o De reapiced.
YARD YARD
REVENLUE car panes|  secsys
BAY CBP PANEL SECOMDARY SYSTEMS EQUIPMENT WFROT ¥-FROT AU B CTRL OFSWAN CABLES [HI] | MARSHALLING . CABLES | MARSHALLN
METERING |cnassis) | Egiupment
KIOSKS [Hi] G KIDSKS
CEFFansls ta s
cor Paneiziare v |
Y larshalling - rshalling
varo Mersnaiing] 5 Masshali s
Functi Fanel Descri Farei Mo | ¥ | Functional L Descripti Menutsy Modal numbe Apre | B o H EM age [ HI |5 H l.l_rc“ l"cs Hv‘:: Wanks (<1, M CEPP u“k:c:s i
EE—— M T ot ; f w | e e a |= = s 1 | wiomes . : P =
unction ane) Dascripian anel Mo, | yesr unctional Loc cription snutacturer el num pie e age | W ELSTH E N :-: 1I'v 45| v acoc &P Fane M:s”| all [
£T.VT, AC.DC. . (=2 4
CoOUNE ,-,
£oouNE| ined AC.DC, m;:"_‘csl
COOLNG) -
DiAMETES 20 - +145 2005| 4.00[5003-555-8 3E-BATCONT [REMOTE TERMINAL UNIT FOXBGAO C30 Foxs0a0 s 573 400 4.00 > 2081 > 2041 > 2041
FeEDER 336 |Fosmzeran [FELAY CE MGHT SEL431-3 LA, 123v0C ECHWENZ=R WO 362
FROTECTION AND CONTROL
cuBicLs s003-5532 362 ATy [DEW/AR DML203 FROT 545 DIG 30-320V SUFFLY DEwas DMLZ0A CHSITAL e n 1324 | ee2
s003-mEEsE-FaaTA [DEWAR DML200 FROT 548 DIG 50320V SUFFLY DEWAR DML200 DHEITAL s n 124 | &8z
ReL ELECTRONICS 3743 DeaITAL es 0 1324 | 662
3E-RFROT [CURR: DIFF RELAY MICOM F: naicom F342 [+ 2nd Port) e s |32 |em
=003-555-2 36w RaT |COMMS INTERFACE UNF 2RV, P21 |SONDC] s EN
Fo::-xs-a;e--'rp aoT [FELEY DISTANCE SCw SCHwEmzER ELa2L3 [2A] 13 e B 500 | 430
DiameTER 0a- [ 273%v sco4-010F +443 2004 4.00[5003-555-8813-EAVCOS Foxs0a0 = 15 1334 | 677 400 4.00 » 2081 > 2041 - 2041
FEEDER 3513 B CED (vER 2.53] 5 |3 |em
282 REDET0 REM END No 2 a7z
SCHWETZER B s 7 13.5¢
DiAmETER 05 - FerTy [FoxsoRn e [y 200 .00 > 2021 > 2041 > 2041
[FEEDER 2322 |:3ELA“-3|\_| X, ¥ PROTECTION G S0-320W SUPPLY [DEWAR DM1200 CHSTAL Yes 1o
[AND CONTROL CUBICLE
5003-553-3822-P55MA RFLELECTAONICS 3743 DIGITAL e 0 677
| e DR DMLZ00 DWSTTAL e o =3 | &7
s003-553-2823-PROT |CURR DIFF RELAY KICOM P22 = 2HD FORT =] P42 [+ 2nd Port) R
s003-zz3-2a22-vPROT [FELEY DISTANCE SEL-a24 [12] 13U] scHwEmzER 21 [14] [30) 7 1353 |77
DIAMETER Da- | 273sv =cDa-020 1827 2005| 4 00|5003-555-8824-BAYCONT [FENOTE TERMINAL UNIT FOXSORO €30 ForscaD = > 1334 |67 400 200 » 2081 > 2041 STT)
FEEDER 3524 |(MOLENDINAR| X, ¥ FAOTECTION 5003-555-8824-FSSITAL [DEWAR DM1200 PROT 543 DIG 30-320V SUFFLY DEWAR DML200 DISITAL 10 1327 | e84
[AND CONTROL CUBICLE
5003-555-2824-PSSTAZ FFL 5743 PROT 51G D05 1/0 45-12% RFLELECTRONICS 3743 DasITAL s 0 1327 | 664
|Fat3-se=zezarzmeL |EEwEAR DMIL200 PROT 516 DIG 30-320W SUFFLY DEWAR DML200 DFSITAL e 0 =27 | Be4
5003-555-8824-FESTER ReL 5743 PROT 516 096 LD 48-125v 3743 DIGTAL e 0 664
5003-535-8820-KFROT [RELAY CB MEMT G2 C50 [VER 2 33 FRMWARE) CE [VER 2.53] s 3 |msalerm
7 150 27 - HO0 MEU UET o Bl EE S
|CLIFR DIFF RELAY MICORNI P32 + IND FORT F3a2 [+ Znd Fort] e B 3% |e77
|COMMS INTERFACE UNIT ALSTOM Fa51 PS4 [SONDC| I =0 135 |77
DiAMETER 08 - | 2736w =C03-020 = EE2S | +aAlD 2008, So03-EEs-2as-BAVCONT 'O TERMINAL UNIT FOKECGAD £30 =1 e [} 383 | er7 200 200 >aoel | 2oz PT Ty 2041
FecpErzzas  |(MoLENDINAR) X, ¥ PRCTECTION 5003-555-5823-FESTAL DEWAR DM1200 PROT 45 DIG 36-320V SUFFLY DML200 DISTTAL = 0 1333 | 677
50035552 829-FESITAZ 43 PROT SIE DG /0 45-LI 3743 DIGITAL s 0 1333 | 677
| e [DEwAR Dhi1200 FROT G 503200 SUFFLY [DEwar DIL200 D9SITAL s 0 =03 |87
5003-555-2825-FESTEL FrLEiacTRONICE 3743 DasTAL Vs ] FEET]
5003-555-3823-kFROT [FELaY CE MGMT GE C50 (WER 2 23 FAMWARE] se CED (WER 2,53 e 5 |mas|erm
5003-535-8823-XFROT [RELAY DIFF GE L850 27 MO0 NEU-SKX-UST-W7R 5e 7 |==e]ess
5003-523-88231FROT [CURR. DIFF RELAT ALSTOM 7334 + ZND FOAT = E 1220 |&20
S003-555-2825-PROT. [COMMS INTERFACE UNIT ALSTOM FA51 [EREvE = 13 |77
DIAMETES 13- +5AL 2007| 5 71|5003-555-5545-BAYCONT [FEMOTE TERMINAL UNIT FOXBOAD C30 FOx5050 ) 1247 | 608 371 EEn »2042 | 2027/23|p) > 204z > 2042
FeEDER 2248 5003-555-8842-FEELKA [DEWAR DM1200 PROT 545 DIG S0-320V SLFFLY DEwaR DML200 DISITAL = 10 1217 | £os
~3BAZ-PIELIE [DEW/AR DM1203 PROT 45 DIG 50-320V 5L DEwas DMLZ00 CHSITAL e n 1247 | eas
| T [BEWAR DIL300 PROT 245 DIG 50-320V SUFFLY S DWL200 DHSTAL Vs ) ETEEN EED
5003-555-8842-F55TE R 5743 PROT 216 D05 1/0 45-123W ReL ELECTRONICS 3743 DeaITAL es 0 1182 | 3581
5003-555-3842-4PR0T [(CURR DIFF RELAY MICOM F: raicom P42 [+ 2na Poy e B 505
5003-553-8245-KFROT [COMMS INTERFACE w arEva P51 {30vDC] e B .08
s003-553-2842-vPROT [RELAY DISTANCE SEL-421 ) scHwEmzzR 42t [14] % e 7 1237 |eos
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APPENDIX A - S003 GREENBANK 275KV SUBSTATION AND SVC SECONDARY SYSTEMS - EQUIPMENT HEALTH INDICES AND RECOMMENDED REPLACEMENT TIMEFRAME
[3): Subjeczto ﬂowv!ink‘; oM s..tm qu.“#ﬂ‘v‘n'a. Current Stancard Sa!u.(im‘.x 3ne Implementation Metrodologies, it m sy be more beneicial to slgn with the 2 oF= ¢ ystems equ RECOMMENDED SEPLACEUENT TRANAING (Bescd o
e [5)- Recommenced Timeframe is basec on m3jority of Equipment Hea'th Incices SR i e
e (¢)- Bazed on VizuslInspecton and Subject to the decizion of the Control Bulding and Secondary Syzems Panels. A numberof New Cablez may be requried # locstion of cortrol buiding or econdary systems panes is changed. ""; S "’:""" “u“ nt x":"k‘ 3 l’ 2
(d): Az 3 mirimum requirement, Rubber Sezls, Air fiter 3nd Terminalz and Links are required to be repalced by the recommended tineframe. New Marzhafing Kiozts should be corzidered # Exziting Cables are to be reaplaced S AR T
YARD YARD
DAY C&PPANCL SCCONDARY SYSTEMS CQUIPMENT X-PROT Y-PROT AUX & CTRL m:::::s OPSWAN CADLES (H1) MARSHALLING Coar P"fEE E SECSVS t CADLLS MARSHALLIN
o xiosks uyy | {E==e) | Eaiupmen G KIOSKS
capParesto|
czp panet:tortv] =
Obzal 5 £ Jord Martaling vx‘m:hc‘s MK, E s & ':m:;;e
Function Panel Descrision PanelNo. | Vear | HI Functiona! Loc. Descrigtion Manufacturer Mecel number . | Ho|esage| w | ermage| m |emage | |emage| | Kosks oo mx, | K2 IBME N 0o panes | AP s s, | MO
ez /No) | Oty | Aze o ac oc. | €T vTac.oc Awdiary | 27 | Mk er T
: | cooune) Components o AC,IC,
COOLING) Ac, oc, et
COOLNG) *
DIAMETER 12- | 275KV =C12-010 FEEDER 5549 |+684 2007] 3.71|5003-555-5840-84VCONT [RENMOTE TERMINAL UNIT FOXEDRO €50 Foxsono 50 Ver 15 1217 | 600 3N 371 »2042 | 202728008 | 2082 =202
FEEDER 5529 [[MIDDLE RIDGE) X, ¥ s003-5558825-PPITY [DEWAR DM1200 PROT SIG DIG 90-3207 SUPPLY DEWAR oM1200 DIGITAL Vez 10 1217 [ 609
[PROTECTION AND CONTROL
ICUBICLE S003-555-8845-PSSITA [DEWAR DM12€0 PROT SIG DIGS0-3207 SUPPLY [DEWAR OM 1200 DIGITAL Yes 10 1157 5.78
5003-5558845-P ST RFL 9735 PROTSIG DIG1/0 38-125V RFLELECTRONICS (9745 DIGITAL Ves 0 1193 |59
5003-5558849-XPROT [CURR DIFF RELAY MICOM P542+ 2ND PORT [micom 534 (+ 2nd Port Vez 9 121608
[S003-555-8849-XFROT [COMMS INTERFACE UNIT ALSTOM PSSL AREVA PS91 (50VDC) Ye: S0 12.17 | 6.0¢
5003-5558849-YPROT [RELAY DISTANCE SCHWZER 421-5 14 22 LED SCHVEMZER SEL-3215 (18 (5U) Vez 5 500 |25
DIAMETER 12- | 275KV =C12-010 FEEDER 8367 |[+5A13 | 2006| 4.00|5003-5558867-BAYCONT [REN:OTE TERMINAL UNIT FOXEORO €50 Foxeoro 0 Ve 15 1352 677 200 200 ~2081 | 2026/27(5) | 2081 > 201
FEEDERGES7  |(BLACKSTONE) X, ¥ PROTECTION 5003-555 886 7-47ROT [CURR DIFF RELAY ALSTOM P5&3 + 2NDPORT aLsToM 542 (+ 20a Port Vez s |Boen
AND CONTROL CUBICLE 15003-555-888 7-XPROT [COMMS INTERFACE UNIT ALSTOM PS9L [AREVA PS91 (SOVDC) Yes S0 13.54 | 6.77
5003555 8887-YPROT [RELAY DISTANCE SEL-421 (14) 5U) SCHWETZER sEL-221 (14} (50, Vez 7 1552 677
[DIAMETER 11 - 275KV =C11-010 FEEDER 8588 |+Sa10 2006| £ 00)S003-SSS-RERR-8LVCONT [REMOTE TERMINAL UNIT FOXEDRO €SO [FOXBORO cS0 Voo 15 1353 6.77 400 400 ~ 2041 2026/27 (b) » 2011 2001
FEEDERGESS  |(BLLCKSTONE) X, ¥ PROTECTION 5003-555-5868-XPROT [RELAY CURR DFF DISTANCE MICOM P526 [scrnziDer [ps2s Ves 12 | o6t |280
anio cONTROL CUBKLE SCHWETZER Ves 7 1353 |67
TOCALWYES  |AMENITIES BUILDING (BUILDING [-1A5 3 5005 SSSNEBAV-LCF1 [[OCALCONTROL FACILTY PC X TERMINAL WY Ver o ) EX ) 391 S W ACTN T ~2002
TERMBLDG 1  [1] LAN EXTENSION CUBICLE S003-55SNBAV-LCFL MonmoRTFT HEWLETT Yez 1 078 |oss
[PACKARD
S003-5sSNEBAY-OWNTWIL SWITCH E/NET 32PRT FUGGEDRSG2300 OPSWAN RUGGEDCOM __ [8562300 (32PT) 28VDC No 3 232 | 360
5003-55S-NBAY-OWPRINTL PRINTER HP51007N 0 078 | 065
[COMNS BLDG =2 | TEECOMMUNICATIONS 7Y 2008 3.43|5003-555 NBAY-OWINVRTZ 3 1352 | 677 E¥) ErE) >2043 | 2028/ () | -2083 > 2083
3 MASTER OPSWAN 5003 sssneav-ownTwi2 | 3 953 | 711
cuBicLe S003-5SS-NBAY-OWNTWIZ 2 853 | o1
5003-5SS-NBAY-OW/SERV2 E 5 1200 | 10.00
[Foe= CONTROL BUILDING +2 81 2006 2.00[5003-555 NEAV-LCFS HEWLETT o 1200 [1000 200 3 >0 | 2026/27(5) | - 201 201
[COMMON |ICOMMON RTU AND OPSWAN [PACKARD
opswan cuBICLE S003-ssSNBAV-LCF2 [LOCAL CONTROL FACILTY PC X TERMINAL Wy 790L xP< 1GB/5120B Ve 0 1128 | 920
5003-555 NBAY-OWCAMI [CANON ETHERNET CANERA }anor\' == Ver o 1200 | B0
5003-555-NBAY-OWCAMA [A10S ETHERNET CAMERA ASSEMBLY [Take = Look pss32€ No 0 503 | €69
5003-555-NBAV-OWINVRTE [INVERTER 125VDC/230VAC 1660W LaTRONICS 7RO 100 No 3 1354 | 677
S003-55S NBAV-OWNTWEA Yez o 1200 10.00
[S003-5SS-NBAY-CWNTWHA Ye: [] 1200 | 19.00
[S003-555-NBAY-RTUCOML [REMOTE TERMINAL UNIT FOXEORO €SO [FOXBORO ]CSO Yes 0 1354 | 677
[GPS CLOCK - TEKRON TCGO1 [TEXRON hOGﬂl Yes [ 1354 6.77
[P 5tcF  [CONTROL BUILDING +5 NSCILCF 2006| 2.00]5003-555-NBAY-LLFS [MoNToR SuN [T ico Yez 0 1200 | 1000 373 : >201 | 2026/27 (5) | - 2081 - 2001
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S003 Greenbank 275kV SVC and Secondary Systems Replacement - Planning

Statement

Planning Statement 09/04/2020

Title CP.0xxxx — S003 Greenbank 275kV SVC and Secondary
Systems Replacement — Planning Statement '

Zone Moreton

) Emerging compliance risks arising from condition and
Need Driver obsolescence of Greenbank’s ageing SVC and 275kV
secondary systems.

Greenbank Substation and SVC is needed to meet Powerlink
Queensland’s N-1-50MW/600MWh reliability obligations and
maintain South West to South East Queensland power
transfer capability.

Network Limitation

Pre-requisites None

Executive Summary

Ageing and obsolete secondary systems at Greenbank Substation, including the SVC, are
increasingly at risk of failing to comply with Schedule 5.1.9(c) of the National Electricity
Rules and AEMO’s Power System Security Guidelines?.

Energy Queensland’s forecasts confirm there is an enduring need to maintain electricity
supply into the Moreton South area. The removal or reconfiguration of the Greenbank
Substation due to secondary system failure/obsolescence would violate Powerlink’s N-1-
50MW/600MWh Transmission Authority reliability standard and significantly impact the
power transfer capability between South West and South East Queensland.

The preferred network solution for Powerlink to continue to meet its statutory obligations is
the replacement of the at-risk secondary systems by 2028/29.

1 This report contains confidential information, which is the property of Powerlink, and the Registered Participant
mentioned in the report, and has commercial value. It qualifies as Confidential Information under the National
Electricity Rules (NER). The NER provides that Confidential Information:

e must not be disclosed to any person except as permitted by the NER;
e mustonly be used or copied for the purpose intended in this report;
e must not be made available to unauthorised persons

2 AEMO, Power System Operating Procedure SO_OP_3715, Power System Security Guidelines, V95,
September 2019 (the Rules require AEMO to develop and publish Power System Operating Procedures pursuant
to clause 4.10.1(b) of the Rules, which Powerlink must comply with per clause 4.10.2(b)).
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S003 Greenbank 275kV SVC and Secondary Systems Replacement - Planning

Statement

2. Introduction

The Greenbank Substation (S003) is a major switching substation in South East Queensland
located approximately 42km South East of Brisbane CBD.

It was established in 2006 to augment the network to meet reliability obligations. The
substation is an integral part of the Southern Queensland transmission network. It connects
major 275kV transmission lines from South West Queensland and is also a major switching
station for other 275kV transmission lines supplying the Gold Coast and South Moreton
areas.

The 275kV SVC, adjacent to the substation, was commissioned in 2008 to provide fast
reactive power support in the area. A Power Oscillation Damper (POD) is integrated into the
voltage control function of the SVC to also provide a critical power system damping function.

Figure 1 shows the existing 275 and 110 kV transmission networks in the area but omits the
33kV and lower voltage distribution networks, as well as the Energex owned 110kV
networks.
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Figure 1: Moreton South 275kV and 110kV network
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Figure 2 shows the existing connection configuration of the Greenbank Substation.

Figure 2: Greenbank surrounding transmission network

A condition assessment of the 275 secondary systems and 275kV SVC has determined they
are approaching the end of their technical life, with many components becoming obsolete, i.e.
no longer supported by the manufacturer and limited spares available. As secondary systems
age they become more susceptible to failure along with the increased time to rectify faults due
to the obsolescence of the equipment, significantly affects the availability and reliability of
these systems and their ability to continue to meet the requirements of the National Electricity
Rules (the Rules). The condition assessment recommends that they be replaced by the end
of 2028/29.

This condition driver has triggered the need to assess the enduring network need for the
Greenbank Substation configuration and function.

In addition to the site-specific impacts of obsolescence at Greenbank Substation, it is also
important to note the compounding impact of equipment obsolescence occurring across the
fleet of secondary systems assets installed in the Powerlink network. Running multiple
secondary systems to failure across the network increases the likelihood of concurrent
systemic faults with significant implications for network reliability and safety.

This report assesses the impact that removal of the functionality enabled by the secondary
systems would have on the performance of the network and Powerlink’s statutory obligations.
It also establishes the indicative requirements of any potential alternative solutions to the
current services provided by Greenbank Substation.

3. Greenbank Demand Forecast

The Greenbank Substation functions as a bulk supply switching station to the South East of
Greater Brisbane and Gold Coast for Energy Queensland’s network. The Gold Coast,
Loganlea, Belmont and Murarrie substations draw power from the Greenbank Substation. It is
a critical alternative path that supplies power to the Trade Coast which are mostly industrial
as well as supplying the Brisbane CBD east ring.

Figure 3 shows the 10% PoE and 50% PoE maximum consolidated demand forecast in the
Greenbank area derived from both Energy Queensland’s and Powerlink’s forecasting models.
The maximum demand in the area is forecast by approximately 12% over the 10-year period.

In addition, the Greenbank Substation is a critical node to maintain supply and reliability in the
Brisbane region and surrounding suburbs.
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Greenbank Forecasted Delivered Demand
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Figure 3 — Greenbank forecast delivered maximum demand

Figure 4 shows historical load duration curves for the Greenbank Substation. The load
duration curve demonstrates the quantity of power (MW) that flows through Greenbank
Substation into main injection points in the surrounding area.
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Figure 4 - Load duration curves for Greenbank Substation
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4. Statement of Investment Need
As shown in Figure 5 the Greenbank Substation connects:

1. 11 x 275kV feeders,
2. 275kV SVC, and
3. 5 x 275kV capacitor banks.

Six 275kV feeders can be categorised as primarily connections to bulk supply substations
(Loganlea, Belmont, Molendinar and Mudgeeraba). Three other 275kV connections provide
connectivity between Blackstone/Swanbank E substations and Greenbank. The remaining
275kV feeders (from Mudgeeraba) are part of the SWQ to SEQ grid section.

Therefore, notwithstanding issues with distribution of power flows, there are not enough 275kV
feeders delivering power to Greenbank to connect to feeders delivering power to bulk supply
points. In addition, only the feeder from Swanbank E is connected to the same diameter as a
load feeder (Greenbank — Mudgeeraba). As a result, to effectively by-pass the substation
significant rearrangement of the feeders would be required in addition to establishing a tee
connection to one load feeder. This would neither be economic or technically feasible from a
network capability perspective.

Therefore, to maintain the functionality of the substation the 275kV bus must be maintained.
This is also required to connect the SVC and other reactive power plant. The SVC, as well as
providing dynamic voltage control, also provides critical damping for the oscillatory stability of
the power system. This damping function is provided through a power oscillation damper
(POD) input to the SVC voltage control loop. The POD uses frequency perturbations (at the
power system oscillatory frequencies) to modulate the voltage to drive a load response that
help damp the target oscillation. To do this the SVC must be connected to all of the feeders
(via a 275kV bus). This allows the modulation of voltage to impact the largest load base
possible to dive an improvement in damping.

The Greenbank Substation connects five 275kV capacitor banks. These capacitor banks are
required to support high South East Queensland loads and power transfers into South East
Queensland. As shown in Figure 3 load connected to the Greenbank Substation is forecast to
grow over the outlook period. This is consistent with the future outlook for South East
Queensland as shown in Table 2.22 of the 2020 Transmission Annual Planning Report
(TAPR).

Power transfer limits into South East Queensland are limited by voltage stability. The 275kV
network between SWQ and SEQ and between CQ and SQ operate well above the surge
impedance loading and as such demand considerable reactive power from SEQ to supply the
reactive power losses. In addition, in order for the power system to land in a satisfactory state,
following a contingency, several capacitor banks are required to switch into service. AEMO is
then required to resecure the power system in anticipation of the next contingency. This would
require further reactive power to be scheduled.

As aresult, it is not unexpected that all capacitor banks are not required to be in-service during

system normal conditions. However, these capacitor banks, including those connected to the
Greenbank Substation, are required to maintain the system in a secure state.
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Figure 5: Greenbank Substation 275kV electrical layout

Therefore, as outlined in Section 2, the Greenbank Substation is a major transmission node
between in South East Queensland. Removing the functionality of the substation would have
a major impact on the performance of the SWQ-SEQ grid section as well as impacting the
reliability of supply to the loads to the Moreton South and Gold Coast areas.

The secondary systems are required to operate Greenbank Substation. Therefore, the
secondary systems at Greenbank Substation is required to avoid system failures that would
result in loss of load in excess of Powerlink’s N-1-50MW / 600MWh reliability standard.
There would also be significant impact to the capacity of the South West Queensland -
South East Queensland grid section.
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5. Network Risk

Table 1 summarises the load and energy at risk.

Max Max Ave.
. . Load at | Energy | Energy Load
N-1 Contingency N-1-1 contingency : . : Transfer
Risk at Risk | at Risk (MW)
(MW) | (MWh) | (MWh)
Middle Ridge-Greenbank | Middle Ridge-Greenbank 0 0 0 0
Blackstone -Greenbank Blackstone-Greenbank 0 0 0 0
Belmont -Greenbank Loganlea-Greenbank 97 161 1 36
Loganlea -Greenbank Belmont-Greenbank 97 161 1 0
Molendinar -Greenbank Molendinar -Greenbank 206 1827 106
Molendinar -Greenbank Molendinar -Greenbank 296 1827 106 0
Molendinar -Greenbank Mudgeeraba T5 145 554 118 0
Mudgeeraba -Greenbank | Mudgeeraba -Greenbank 84 354 7.4 0
Swanbank E PS- Swanbank E PS-
Greenbank Blackstone 361 7566 2515 0

Table 1: Greenbank Load at Risk (24hr)

6. Non Network Options

Greenbank Substation provides flexibility to transmission network in the south east area of the
Greater Brisbane also, provides alternative critical path to the Brisbane CBD east ring and the
Brisbane Trade Coast.

To fully meet the Greenbank demand, the non-network solution must be capable of delivering
up to 2300MW of power. Potential non-network solutions may also be able to provide supply
to individual 275kV connections, (as per the load at risk table), to reduce the scope of this
project (noting that this may have an adverse impact on the damping provided by the SVC
that in itself may need to be addressed).

Powerlink is not aware of any Demand Side Solutions (DSM) in the Moreton South and Gold
Coast areas supplied from Greenbank Substation. However, Powerlink will consider any
proposed solution that can contribute significantly to the requirements of ensuring that
Powerlink continues to meet its required reliability of supply obligations as part of the formal
RIT-T consultation process prior to project approval.

7. Network Options

71

Planning recommends the replacement of all 275 secondary systems at Greenbank
Substation by 2027. This option ensures that all reliability of supply and asset condition criteria
is met as well as maintaining the power transfer capability between South West Queensland
to South East Queensland.

Proposed Option to address the identified need

Further details of condition assessment for the Greenbank Substation secondary systems and
their individual recommended replacement timing can be found in Reference 1.
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7.2 Option Considered but Not Proposed

This section discusses alternative options that Powerlink has investigated but does not
consider technically and/or economically feasible to address the above identified issues, and
thus are not considered credible options.

7.21 Do Nothing

“Do Nothing” would not be an acceptable option as the primary driver (secondary systems
condition and obsolescence) and associated safety, reliability and compliance risks would
not be resolved. Furthermore, the “Do Nothing” option would not be consistent with good
industry practice and would result in Powerlink breaching their obligations with the
requirements of the System Standards of the National Electricity Rules and its Transmission
Authority.

8. Recommendations

Powerlink has reviewed the condition of the secondary systems at Greenbank Substation
and anticipates they will reach end of technical service life by 2027. It is therefore
recommended that the systems be replaced by 2028/29.

Retaining Greenbank Substation will allow Powerlink to continue to meet its required reliability
obligations (N-1-50MW/600MWh), maintain power transfer capability between south west and
south east Queensland and maintain damping for critical power system modes of oscillation.

Powerlink is currently unaware of any feasible alternative options to minimise or eliminate
the load at risk at Greenbank but will, as part of the formal RIT-T consultation process, seek
non-network solutions that can contribute to reduced overall investment needs whilst
ensuring Powerlink continues to meet its reliability of supply obligations.

9. References

1. S003 Greenbank 275kV SVC and 275kV Substation Secondary Systems Condition
Assessment Report Feb 2020 - Version 1.0

2. Transmission Annual Planning Report 2020

3.  Asset Planning Criteria Framework
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1 Purpose

The purpose of this model is to quantify the base case risk cost profiles for the secondary systems at
Greenbank substation which are proposed for reinvestment by the end of the 2029 financial year.

Base case risk costs have been analysed over a ten-year study horizon.

2 Key Assumptions

In calculating the potential unserved energy (USE) arising from a failure of the ageing and obsolete

secondary systems at Greenbank substation, the following modelling assumptions have been made:

e Spares for secondary system equipment items have been assumed to be available prior to the
point of expected spares depletion, which coincides with the expected technical asset life. After
this point the cost and time to return the secondary system back to service increases
significantly;

e Historical load profiles have been used when assessing the likelihood of unserved energy under
failure events;

e Due to the network and substation configuration, unserved energy generally accrues under
concurrent failure events and consideration has been given to potential feeder trip events within
the wider Queensland area;

e VCRs within the relevant climate zone published within the AER’s 2019 Value of Customer
Reliability Review Final Report have been used within this risk cost assessment; and

e Greenbank substation is one of the major 275kV substation hubs supplying the greater Brisbane
and Gold Coast area comprising of residential, commercial and industrial loads. Accordingly the
Queensland regional VCR value of $40,030 has been used when evaluating network risk cost.

3 Base Case Risk Analysis

3.1 Risk Categories

Four main categories of risk are assessed within Powerlink’s risk approach; safety, network, financial
and environmental. For the secondary systems at Greenbank, network and financial risks are
considered material and are modelled in the risk cost analysis.

3.2 Secondary Systems Analysis
This section analyses the risks presented by the relevant secondary systems at Greenbank substation.

Table 1 - Risks associated with at risk secondary systems

Mode of failure

Equipment Peaceful Explosive

Secondary systems Network risks (unserved N/A
energy due to concurrent
network element outages).

Financial risks to respond on-
site and replace failed
secondary systems in an
emergency manner”,

1 Secondary systems spares are modelled as being available until equipment reaches 20 years of age. After this
time, the cost to replace obsolete spares in an emergency manner is higher which is modelled as increased
financial risk cost.
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3.3 Base Case Risk Cost
The modelled and extrapolated total base case risk costs are shown in the following figures.
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Figure 1 — Greenbank secondary systems total risk cost
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Figure 2 — Greenbank secondary systems risk cost (10 and 15 years)?

2 The significant increase in modified risk cost in 2027 coincides with the depletion of available spares.
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Annual Risk Cost Breakdown
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Figure 3 — Greenbank secondary systems risk cost by category

Base Case Risks (2029 Contributions, Sm)
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Figure 4 — Greenbank 2029 risk cost by category
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3.4 Base case risk statement

The main base case risks for the secondary systems at Greenbank substation are associated with
financial risks to replace the failed secondary systems in an unplanned (emergency) manner, and
network risks (unserved energy) resulting from concurrent network outages associated with
equipment failures.

4 Maintenance costs

Maintenance costs are still being developed. For the purposes of this report, maintenance has been
modelled as 1.5% of the project capital. This is consistent with historical averages of maintenance
costs as a percentage of capital investment. The total base case risk and maintenance cost is show
below:

Base Case Total
10
09
08
0.7

0.6

05

0.4

Risk cost plus maintenance (Sm)

03
02
0.1

00
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Year

Figure 5 - Base Case Total (Risk Cost + Maintenance)

5 Participation factors

A sensitivity analysis was carried out to determine the participation factors for key inputs to the risk
cost models (i.e. to identify which inputs are most sensitive to overall risk cost).

The participation factor is defined as the ratio of percentage change in output (i.e. risk cost) to a
percentage change in input (e.g. VCR). The participation factors for key model inputs are shown in the
following figures.

As an example, the participation of VCR to risk cost post obsolescence is approximately 22%. Hence,
an increase in VCR of 100% would increase the overall risk cost by around 22%.

Due to the non-linear nature of the risk cost model (specifically network risk costs which are a
function of concurrent failures), the participation factor can change depending on the magnitude of
input percentage change. The participation factors calculated below are based on an increase of
input by 100%.
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The model is most sensitive to emergency replacement cost followed by plant restoration time for
both pre-secondary systems obsolescence and post-secondary systems obsolescence states.

Table 2 - Input values, secondary systems model

Item Value Unit
VCR 40,030 S/MWh
Network Plant restoration time with spares 1 Day
Plant restoration time with no spares 7 Days
L 5 Emergency replacement cost with spares 0.01 Smillion
Financial - T
Emergency replacement cost with no spares 0.1 Smillion

Input Participation (% change in risk cost for a 100% change in input value)

Emergency replacement cost with no spares (Sm)

Plant restoration time with no spares (days)

Plant restoration time with spares (days) -

VCR l

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Figure 6 - Participation factors, secondary systems model — pre secondary systems obsolescence

Input Participation (% change in risk cost for a 100% change in input value)

Emergency replacement cost with spares (Sm)

Plant restoration time with no spares (days) _

Plant restoration time with spares (days)

0% 10% 20% 30% a0% 50% 60% 70% 80% 90%

Figure 7 - Participation factors, secondary systems model — post secondary systems obsolescence

Version 1.0 Page 6 of 6



@ Project Scope Report
= Network Portfolio

Project Scope Report
CP.0xxxx

Greenbank Secondary Systems
Replacement

Concept — Version 1

Document Control

Change Record

Issue Date | Responsible Person | Objective Document Name Background

01/05/20 [ ] Project Scope Report CP.0xxxx Greenbank | Preliminary scope
Secondary Systems Replacement

Related Documents

Issue Date | Responsible Person | Objective Document Name

S003 Greenbank Secondary Systems Condition Assessment Report -
2rj0erze20 | 26 February 2020(A3322504)




CP.0Oxxxx Concept
Version 1

Project Contacts

Project Sponsor
Strategist — HV/Digital Asset Strategies
Team Leader Grid Planning

Manager Projects Ext.
Project Manager Ext.
Design Coordinator Ext.

Project Details

y Project Need & Objective

S003 275kV Greenbank Substation and Greenbank SVC is a major switching substation in
South East Queensland. It was established in 2006 to accommodate network augmentation
/ expansion at the time. This substation is an integral part of the Queensland transmission
backbone. Greenbank substation is located approximately 42 km South West of Brisbane
CBD. The 275kV SVC, is adjacent to the substation, was commissioned in 2008 to provide
fast reactive power support in the area.

A condition assessment was conducted in February 2020.. The assessment concluded that
the majority of secondary systems for 275kV network will reach the end of technical asset
live between 2026 and 2029 and recommended that secondary systems replacement at
this site should be completed by 2028.

The objective of this project is to maintain the network reliability and availability within
Powerlink’ s current standards and practices, and to minimise operational and compliance
risks associated with aging and obsolete secondary systems assets. The replacement of
the secondary systems at S003 is to be completed by 31 December 2028.
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Project Drawing

Figure 1 — Greenbank Single Line Diagram
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Figure 2 — 275kV Greenbank Substation Aerial View
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3.1.

3.1.1.

3.1.2.

Project Scope

Original Scope

The following scope presents a functional overview of the desired outcomes of the project.
The proposed solution presented in the estimate must be developed with reference to the
remaining sections of this Project Scope Report, in particular Section 5 Special
Considerations.

Briefly, this project option consists of a single stage replacement of the 275kV Secondary
System panels in building +4 & +6 at S003 Greenbank. The replacement will utilise the
spare space within each building to accomplish the replacement. Panels within building +5
will need to be installed into a new control building.

Transmission Line Works

Not Applicable

S003 Substation Works

In Building +4 replacement of all secondary system panels: -

e (C05-Q20 FEEDER 8825 (MOLENDINAR) X, Y PROTECTION AND CONTROL CUBICLE
C06-Q10 FEEDER 805 (SWANBANK E) X, Y PROTECTION AND CONTROL CUBICLE
C06-Q30 COUPLER (CB 5062) X, Y PROTECTION AND CONTROL CUBICLE
C06-Q20 FEEDER 835 (MUDGEERABA) X, Y PROTECTION AND CONTROL CUBICLE
C04-Q10 FEEDER 8813 (LOGANLEA) X, Y PROTECTION AND CONTROL CUBICLE
C04-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE
C04-Q20 FEEDER 8824 (MOLENDINAR) X, Y PROTECTION AND CONTROL CUBICLE
C05-Q10 FEEDER 8822 (BELMONT) X, Y PROTECTION AND CONTROL CUBICLE
C05-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE
CONTROL BUILDING +4 COMMON RTU AND OPSWAN CUBICLE
HIGH SPEED MONITORING BLD +4 DATA ACQUISITION UNIT

In Building +6 replacement of all secondary system panels: -

C13-Q10 FEEDER 8848 (MIDDLE RIDGE) X, Y PROTECTION AND CONTROL CUBICLE
C13-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

C14-Q10 FEEDER 8849 (MIDDLE RIDGE) X, Y PROTECTION AND CONTROL CUBICLE
C14-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

C14-Q20 SVC (CB 58112) X, Y PROTECTION AND CONTROL CUBICLE

C15-Q10 CAP 5 X, Y PROTECTION AND CONTROL CUBICLE

C15-Q20 CAP 6 X, Y PROTECTION AND CONTROL CUBICLE

C16-Q20 CAP 8 X, Y PROTECTION AND CONTROL CUBICLE

CONTROL BUILDING +6 COMMON RTU AND OPSWAN CUBICLE

For Building +5: -

e Design, procure, construct and commission a new 275kV control building for a
staged cutover of secondary systems panels from the existing +5 building to the
new building.

o Design, procure, construct and commission a new cable termination rack such that
cables terminated directly between the existing secondary systems panels and
marshalling kiosks can be relocated from the existing control buildings to new
cable termination rack without need to re-run cables to the yard marshalling
kiosks.

Network Portfolio | Project Scope Report
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3.1.5.

o Design, procure, construct and commission cable trenches to the new cable
termination rack and run cables from the new cable termination rack to the new
control building as appropriate;

e Replacement of the following secondary systems panels to the current standard:
into the new control build: -

o C11-Q10 FEEDER 8888 (BLACKSTONE) X, Y PROTECTION AND CONTROL
CUBICLE

o C11-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

o C12-Q10 FEEDER 8887 (BLACKSTONE) X, Y PROTECTION AND CONTROL
CUBICLE

o C€12-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

o 275KV 1 BUS - BUS ZONE AND CB FAIL BUS TRIP X AND Y PROTECTION
CUBICLE

o 275KV 2 BUS - BUS ZONE AND CB FAIL BUS TRIP X AND Y PROTECTION
CUBICLE

o C10-Q10 - FEEDER 1 (SPARE) X, Y PROTECTION AND CONTROL CUBICLE

o C€10-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

o C10-Q20 FEEDER 836 (MUDGEERABA) X, Y PROTECTION AND CONTROL
CUBICLE

o 275KV 1 BUS - BUS ZONE AND CB FAIL BUS TRIP X, Y PROTECTION AND
CONTROL CUBICLE

o 275KV 2 BUS - BUS ZONE AND CB FAIL BUS TRIP X, Y PROTECTION AND
CONTROL CUBICLE

o C08-Q10 (CB 5832) CAP 3 X, Y PROTECTION AND CONTROL CUBICLE

o C08-Q20 CAP 4 X,Y PROTECTION AND CONTROL CUBICLE

o CONTROL BUILDING +5 NSC/LCF AND COMMON RTU AND OPSWAN
CUBICLE

o HIGH SPEED MONITORING BLD +5 DATA ACQUISITION UNIT

In Building +1&2 replacement of all secondary system panels: -
e AMENITIES BUILDING (BUILDING1) LAN EXTENSION CUBICLE
e TELECOMMUNICATIONS BUILDING +2 MASTER OPSWAN CUBICLE

Decommission and recover all redundant equipment, and update drawing records, SAP
records, config files, etc. accordingly.

Remote End Substation Works
Modify remote end protection, control, automation and communications systems as

required at Molendinar, Swanbank E, Mudgeeraba, Loganlea, Belmont, Blackstone and
Middle Ridge.

Telecoms Works

Adjust telecoms for new protection/control equipment as required.

Easement/Land Acquisition & Permits Works

Not applicable

Network Portfolio | Project Scope Report
Obj: A3305542 | 1 May 2020
Page 5 of 8



CP.0Oxxxx Concept

Version 1
3.2. Key Scope Assumptions
The following assumptions should be included in the estimating of this scope.

e The replacement of panels will utilise the spare space within each building to
accomplish the desired outcome.

e Spare panel space exists in the +4, +5 & +6 control buildings. Details of substation
buildings panel space are shown in the Table below:

Greenbank Substation
Panels to | Spare Sec
Building Description | Designation | Functional Use be Sys Panel
replaced Spaces
Amenities Building +1 Amenities N/A N/A
Communications +2 Comms N/A N/A
equipment
Work shed +3 Maintenance N/A N/A
Workshop
Substation Secondary +4 Sec Sys Bays 11 12
System Building +4 =C04, =C05,
=C06
Substation Secondary +5 Sec Sys Bays 15 9
System Building +5 =C08, =C09,
=C10, =C11,
=C12
Substation Secondary +6 Sec Sys Bays 9 13
System Building +6 =C13, =C14,
=C15, =C16

e The replacement of any new control building should be done in a manner that
minimizes the required cable runs.

e The location of the new cable termination rack should be such that cables terminated
directly between secondary systems panels and the marshalling kiosks can be
relocated from the existing control building to the new cable termination rack without
need to re-run cables to the yard marshalling kiosks.

e Existing control cables are assumed to have sufficient remaining life so as not to
require replacement.

e The 275kV SVC secondary systems are excluded from this project as they will be
treated under a separate project.

4. Project Timing
41. Project Approval Date

The anticipated date by which the project will be approved is June 2025.

Page 6 of 8
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4.2.

4.3.

Site Access Date

Site access is available immediately for Powerlink construction works to commence.

Commissioning Date
The latest date for the commissioning of the new assets included in this scope the

decommissioning and removal of redundant assets, where applicable, is
31 December 2028.

Special Considerations

The following issues are important to consider during the implementation of this project:

e any existing assets to be removed and disposed of as part of this scope must be
identified within the estimate together with the forecast asset residual value at time of
disposal;

¢ plant and equipment identified as suitable to be recovered for use as spares or returned
to stores should be packaged and transported to an appropriate storage location, with
a suitable allowance for the cost included in the estimate;

e as some of the outages may be difficult to get, the estimate should include some
discussion on the delivery method to achieve a successful cutover of the secondary
systems; and

e a high level project implementation plan including staging and outage plans should be
considered as part of the estimate.

Asset Management Requirements

Equipment shall be in accordance with Powerlink equipment strategies.

Unless otherwise advised ||l il be the Project Sponsor for this project. The
Project Sponsor must be included in any discussions with any other areas of Strategy and

Business Development.

will provide the primary customer interface with Energex. The Project Sponsor
should be kept informed of any discussions with the customer.

Asset Ownership
The works detailed in this project will be Powerlink Queensland assets.

The asset boundary with Energex will be the LV terminals of the 132/66kV transformer.

Network Portfolio | Project Scope Report
Obj: A3305542 | 1 May 2020
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10.

System Operation Issues

Operational issues that should be considered as part of the scope and estimate include:

¢ interaction of project outage plan with other outage requirements;

¢ likely impact of project outages upon grid support arrangements; and

¢ likely impact of project outages upon the optical fibre network.

Division of Responsibilities

Not Applicable.

Related Projects

Project Project Description Planned Comment
No. Comm Date
Pre-requisite Projects

| Greenbank SVC |

Co-requisite Projects

Other Related Projects

|

Page 8 of 8
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Concept Estimate for CP.0xxxx — Greenbank Secondary Systems
Replacement

1. Executive Summary

S003 275kV Greenbank Substation and Greenbank SVC is a major switching substation in South East
Queensland. It was established in 2006 to accommodate network augmentation / expansion at the time. This
substation is an integral part of the Queensland transmission backbone.

A condition assessment was conducted in February 2020 which recommended replacement timing for
secondary systems assets and equipment based on their health indices and condition assessment data. The
assessment concluded that the majority of secondary systems for 275kV network will reach the end of technical
asset live between 2026 and 2029 and recommended that secondary systems replacement at this site should
be completed by 2029.

The project option consists of a multi-stage replacement of the 275kV Secondary System panels in building +4
& +6 at S003 Greenbank. The replacement will utilise the spare space within each building to accomplish the
replacement. Panels within building +5 will need to be installed into a new control building.

1.1 Project Estimate

Estimate Components Base $ Escalated $
Estimate Class 5

Estimate Accuracy +100% / -50%

Base Estimate 29,604,197 39,441,175

Mitigated Risk

Contingency Allowance

TOTAL

1.2 Project Financial Year Cash Flows

June 2020 Base $ Escalated $

To June 2026 4,090,211 5,449,319
To June 2027 6,776,305 9,027,957
To June 2028 7,491,769 9,981,158
To June 2029 6,564,696 8,746,034
To June 2030 4,681,216 6,236,707
TOTAL 29,604,197 39,441,175
Current version: 11/09/2020 Page 3 of 11
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2. Project and Site Specific Information

2.1 Project Dependencies & Interactions

The latest date for the commissioning of the new assets included in this scope the decommissioning and
removal of redundant assets, where applicable, is December 2028.

This project will have some level of interaction with the following projects tabulated below, however at time of
preparing this estimate, none of these projects are approved. Actual impacts from these related project will be
determined upon the execution stage of this project.

Planned
Project No. Project Description Commissioning Comment
Date

Dependencies
Greenbank SVC Secondary June 2026 May be approved prior to this
Systems Replacement project.

Interactions
Greenbank to Molendinar Polymer June 2028 Outage interactions
insulator replacements Not Approved project
Greenbank - Mudgeeraba 275kV TL | June 2028 Outage interactions
Refit Not Approved project

Other Related Projects
Polymer Insulator Replacements June 2030 Not Approved project
Greenbank

2.2 Site Specific Issues

Greenbank substation is located approximately 42 km South West of Brisbane CBD. The 275kV SVC, that is
adjacent to the substation, was commissioned in 2008 to provide fast reactive power support in the area.

The 275kV SVC secondary systems works are excluded from this project as they will be treated under a
separate project.

3. Replacement in the existing building (in-situ equipment replacement)

311 Scope

Briefly, this project option consists of a multi-stage replacement of the 275kV Secondary System panels in
building +4 & +6 at S003 Greenbank. The replacement will utilise the spare space within each building to
accomplish the replacement. Panels within building +5 will need to be installed into a new control building.
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Figure 1 Operational Diagram for S003

3.1.1.1 Substations Works

In Building +4 replacement of all secondary system panels:

C05-Q20 feeder 8825 (Molendinar) X, Y protection and control cubicle

C06-Q10 FEEDER 805 (SWANBANK E) X, Y PROTECTION AND CONTROL CUBICLE
C06-Q30 COUPLER (CB 5062) X, Y PROTECTION AND CONTROL CUBICLE

C06-Q20 FEEDER 835 (MUDGEERABA) X, Y PROTECTION AND CONTROL CUBICLE
C04-Q10 FEEDER 8813 (LOGANLEA) X, Y PROTECTION AND CONTROL CUBICLE
C04-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

C04-Q20 FEEDER 8824 (MOLENDINAR) X, Y PROTECTION AND CONTROL CUBICLE
C05-Q10 FEEDER 8822 (BELMONT) X, Y PROTECTION AND CONTROL CUBICLE
C05-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

CONTROL BUILDING +4 COMMON RTU AND OPSWAN CUBICLE

HIGH SPEED MONITORING BLD +4 DATA ACQUISITION UNIT

In Building +6 replacement of all secondary system panels:

C13-Q10 FEEDER 8848 (MIDDLE RIDGE) X, Y PROTECTION AND CONTROL CUBICLE
C13-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

C14-Q10 FEEDER 8849 (MIDDLE RIDGE) X, Y PROTECTION AND CONTROL CUBICLE
C14-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

C14-Q20 SVC (CB 58112) X, Y PROTECTION AND CONTROL CUBICLE

C15-Q10 CAP 5 X, Y PROTECTION AND CONTROL CUBICLE

C15-Q20 CAP 6 X, Y PROTECTION AND CONTROL CUBICLE

‘ Current version: 11/09/2020 Page 5 of 11 ‘
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e (C16-Q20 CAP 8 X, Y PROTECTION AND CONTROL CUBICLE
e CONTROL BUILDING +6 COMMON RTU AND OPSWAN CUBICLE
For Building +5:

e Design, procure, construct and commission a new 275kV control building for a staged cutover of
secondary systems panels from the existing +5 building to the new building.

e Design, procure, construct and commission a new cable termination rack such that cables terminated
directly between the existing secondary systems panels and marshalling kiosks can be relocated from
the existing control buildings to new cable termination rack without need to re-run cables to the yard
marshalling kiosks.

e Design, procure, construct and commission cable trenches to the new cable termination rack and run
cables from the new cable termination rack to the new control building as appropriate;

e Replacement of the following secondary systems panels to the current standard: into the new control
build: -

o C11-Q10 FEEDER 8888 (BLACKSTONE) X, Y PROTECTION AND CONTROL CUBICLE
o C11-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

o C12-Q10 FEEDER 8887 (BLACKSTONE) X, Y PROTECTION AND CONTROL CUBICLE
o C12-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

o 275KV 1 BUS - BUS ZONE AND CB FAIL BUS TRIP X AND Y PROTECTION CUBICLE
o 275KV 2 BUS - BUS ZONE AND CB FAIL BUS TRIP X AND Y PROTECTION CUBICLE
o C10-Q10 - FEEDER 1 (SPARE) X, Y PROTECTION AND CONTROL CUBICLE

o C10-Q30 COUPLER X, Y PROTECTION AND CONTROL CUBICLE

o C10-Q20 FEEDER 836 (MUDGEERABA) X, Y PROTECTION AND CONTROL CUBICLE

o 275KV 1 BUS - BUS ZONE AND CB FAIL BUS TRIP X, Y PROTECTION AND CONTROL
CUBICLE

o 275KV 2 BUS - BUS ZONE AND CB FAIL BUS TRIP X, Y PROTECTION AND CONTROL
CUBICLE

o C08-Q10 (CB 5832) CAP 3 X, Y PROTECTION AND CONTROL CUBICLE
o C08-Q20 CAP 4 X, Y PROTECTION AND CONTROL CUBICLE
o CONTROL BUILDING +5 NSC/LCF AND COMMON RTU AND OPSWAN CUBICLE
o HIGH SPEED MONITORING BLD +5 DATA ACQUISITION UNIT
In Building +1&2 replacement of all secondary system panels:

e AMENITIES BUILDING (BUILDING1) LAN EXTENSION CUBICLE

e TELECOMMUNICATIONS BUILDING +2 MASTER OPSWAN CUBICLE
o +2 MASTER OPSWAN CUBICLE

Decommission and recover all redundant equipment, and update drawing records, SAP records, configure files,
etc. accordingly.

3.1.1.2 Transmission Line Works
Not applicable.
3.1.1.3 Telecommunication Works

Adjust telecoms for new protection/control equipment as required
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3.1.1.4 Remote End Substation Works

Modify remote end protection, control, automation and communications systems as required at Molendinar,
Swanbank E, Mudgeeraba, Loganlea, Belmont, Blackstone and Middle Ridge.

3.1.1.5 Easement/Land Acquisition & Permit Works
Not applicable
3.1.2 Major Scope Assumptions
The following assumptions should be included in the estimating of this scope:
e The replacement of panels will utilise the spare space within each building
o Sufficient spare panel space exists in the +4 & +6 control buildings.
o There is adequate space available for the installation of the new control building.

e The existing bay cables from primary plants will be sufficient for the new IEDs and the latest design
standard, thus no new cable are required to run between primary plant to the MKs/Control Building

e Existing ground condition is suitable for the construction of control building foundations;
e An 8hr Return to service time has been assumed for 275kV feeder Bays.

e ltis assumed that 275kV cap bank bays can remain out of service without the need of a return to
service plan during the period its bay’s been worked on as per staging plan.

e The location of the new cable termination rack should be such that cables terminated directly between
secondary systems panels and the marshalling kiosks can be relocated from the existing control
building to the new cable termination rack without need to re-run cables to the yard marshalling kiosks.

o Existing control cables are assumed to have sufficient remaining life so as not to require replacement;

e Existing bay marshalling kiosks will have all the CT terminal replaced and bring up to the latest design
standard at time of the construction.

¢ No extension or modification to the security fence will be required;

¢ Internal design, contractor design and MSP resources are available as required;

e A geotechnical study has not been performed and estimates are based on previous findings in the area;
3.1.3 Scope Exclusions

e The 275kV SVC secondary systems are excluded from this project as they will be treated under a
separate project

o Dealing with unidentified asbestos;

e Any extension of the existing platform, fence earth grid and roads is excluded. Rock is excluded from
the base estimate;

e This estimate does not include any costs for repairing or modification to the primary plants;

e The estimate excludes upgrades for the following: earth grid, internal roads, lights, fences and gates.

3.2 Project Execution
3.2.1 Project Schedule

The duration of the project is 66 months. It is based on a start date of 02 June 2026 and final project
commissioning date December 2029.
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Task Target Completion
Project Approval, PAN Issued June 2024
DC Contract Award Nov 2024
Design Ready for Panel Fabrication August 2025
Procurement (building and panels) Aug 2025 - April 2026
Construction and FAT April 2026 - Oct 2026
Commissioning and stage cut over Oct 2026 - Dec 2029
Project completion December 2029

3.2.2 Network Impacts

The delivery of this project will require multiple outages to cutover each of the 275kV bays. The network will not
only impact the main site S003 Greenbank but also the remote ends at Belmont, Blackstone, Mudgeeraba,
Loganlea, Molendinar and Swanbank with the respective connected feeders

Further to this the following Network Impacts have also been identified:
e The 275kV cap bank bays can remain out of service for the short durations (as staged)

* 1 week Outages with a 8 hour return to service is expected to be available for the 275kV feeder bays.
(details in outage restriction table below):

3.2.3 Project Staging
The project staging plan below details a sequential list of tasks with minor paralleled activities.

Stage Description/Tasks
1 275kV 1Bus BZ & CB-Fail & Bus VTs
2 275kV 2Bus BZ & CB-Fail & Bus VTs
3 CAP 3 Sec Sys refurb
4 CAP 4 Sec Sys refurb
5 Feeder bay 836 (MUDGEERABA) Sec Sys refurb
6 Feeder bay 836 cut-over with line isolator/Earth Switch, line VT & remote-end mods
7 Bus Coupler CB50102 Sec Sys refurb.
8 Feeder bay 1 (SPARE) Sec Sys refurb
9 Feeder bay 836 reconnected to Bus Coupler.
10 Feeder bay 8888 (BLACKSTONE) Sec Sys refurb
1 Feeder bay 8888 cut-over with line isolator/Earth Switch, line VT & remote-end mods
12 Bus Coupler CB50112 Sec Sys refurb.
13 Feeder bay 8888 reconnected to Bus Coupler.
14 Feeder bay 8887 (BLACKSTONE) Sec Sys refurb
15 Feeder bay 8887 cut-over with line isolator/Earth Switch, line VT & remote-end mods
16 Bus Coupler CB50122 Sec Sys refurb.
17 Feeder bay 8887 reconnected to Bus Coupler.
18 Control bldg. +5 Decommission

Pending on time of year/outage constraints can be used as a fill in stage

19 Feeder bay 8824 (MOLENDINAR) Sec Sys refurb
20 Feeder bay 8824 cut-over with line isolator/Earth Switch, line VT & remote-end mods
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21 Bus Coupler CB5042 Sec Sys refurb.

22 Feeder bay 8813 (LOGANLEA) Sec Sys refurb

23 Feeder bay 8824 reconnected to Bus Coupler.

24 Feeder bay 8825(MOLENDINAR) Sec Sys refurb

25 Feeder bay 8825 cut-over with line isolator/Earth Switch, line VT & remote-end mods
26 Bus Coupler CB5052 Sec Sys refurb.

27 Feeder bay 8822 (BELMONT) Sec Sys refurb

28 Feeder bay 8825 reconnected to Bus Coupler.

29 Feeder bay 835 (MUDGEERABA) Sec Sys refurb

30 Feeder bay 835 cut-over with line isolator/Earth Switch, line VT & remote-end mods
31 Bus Coupler CB5062 Sec Sys refurb.

32 Feeder bay 805 (SWANBANK E) Sec Sys refurb

33 Feeder bay 835 reconnected to Bus Coupler.

34 Feeder bay 8848 (MIDDLE RIDGE) Sec Sys refurb

35 Feeder bay 8848 cut-over with line isolator/Earth Switch, line VT & remote-end mods
36 Bus Coupler CB50132 Sec Sys refurb.

37 Feeder bay 8848 reconnected to Bus Coupler.

38 SVC bay (CB 58112) Sec Sys refurb

39 SVC bay (CB 58112) cut-over with line isolator/Earth Switch, line VT & remote-end mods
40 Bus Coupler CB50142 Sec Sys refurb.

41 Feeder bay 8849 (MIDDLE RIDGE) Sec Sys refurb

42 Feeder bay 8849 reconnected to Bus Coupler.

43 CAP 5 Sec Sys refurb

44 CAP 6 Sec Sys refurb

45 CAP 8 Sec Sys refurb

3.24 Resourcing

The delivery of this project is based on utilising a combination of the following resources Powerlink Design,
Powerlink MSP and Contractor.

Design

All detailed design will be completed internally for Primary, Civil/Structural, Telecommunications, Automation
and Protection

Substation Construction

Construction work will be mostly conducted by the Contractor for all Civil works and Electrical Cable
installations. All work that integrates with operational equipment will be performed by the Powerlink MSP.

Test and Commissioning

All testing and commissioning for the cut over of secondary systems will be performed by Powerlink MSP.
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Estimate Components Base $ Escalated $

Estimate Class 5

Estimate Accuracy +100% / -50%

Base Estimate 29,604,197 39,441,175

Mitigated Risk [ | [ ] [ ]

Contingency Allowance [ | [ ] [ ]

TOTAL I I
3.4 Project Financial Year Cash Flows

June 2020 Base $ Escalated $

To June 2026 4,090,211 5,449,319

To June 2027 6,776,305 9,027,957

To June 2028 7,491,769 9,981,158

To June 2029 6,564,696 8,746,034

To June 2030 4,681,216 6,236,707

TOTAL 29,604,197 39,441,175
3.5 Project Asset Classification

Asset Class Asset Life Base $ Percentage

Secondary systems 15 years 24,777,170 84%

Communications 15 years 1,076,392 4%

Primary plant 40 years 3,750,634 13%

Transmission lines 50 years

TOTAL 29,604,197
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