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Disclaimer

This report has been prepared by VoltConsult Pty Ltd (*VoltConsult”) for AusNet Services (“"AusNet”) and may only be used by
AusNet.

In providing the Services, VoltConsult exercised the degree of skill, care and diligence normally exercised by consultants in similar
circumstances. Reasonable endeavours were used to confirm with AusNet personnel the required modelling methodology, obtain
the necessary data, information, assumptions, computer models, parameters, etc. for the purpose of conducting the transmission
network steady-state modelling which has yielded the results outlined in this report. In conducting the modelling and preparing
this report, VoltConsult has not independently verified the accuracy of all the information provided to it by AusNet beyond the
agreed scope.

Given the numerous factors and theoretical nature of steady-state network modelling, VoltConsult makes no warranty as to the
absolute accuracy of the results contained within this report and disclaims any liability resulting from the subsequent conclusions
that may be drawn from the results.

To the extent that this report may be affected by data omissions (or unavailability), assumptions, erroneous data or models
provided to VoltConsult, neither VoltConsult nor any of its employees, directors or advisors gives any warranty as to the reliability
or accuracy of the information, nor accepts any responsibility arising in any other way (including by reason of negligence) for errors
or omissions herein, nor accepts liability for any loss or damage suffered by any person or entity placing any reliance on, acting on
the basis of, the contents hereof. No party shall be entitled to raise any claim or suit of action on the basis of the contents of this
report.

VoltConsult has no responsibility or obligation to update this report to account for events or changes occurring following the date
of issue.
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1.0 Introduction

AusNet is preparing business cases for several major station replacement projects in connection with the 2027-2032 Transmission
Revenue Reset (TRR). Some of these projects require network studies (steady-state load flow studies) to assess the market impact
of asset failures. To that end, VoltConsult Pty Ltd (“VoltConsult”) were engaged by AusNet to conduct load flow studies for certain
projects and scenarios using software, models, information and equipment provided by AusNet.

The avoided cost of an asset failure will be used to economically justify the investment in support of AusNet’s TRR Capex forecast
and will be used as supporting information for the TRR revenue application. The economic justification and related calculations for
these projects are not included in VoltConsult's scope but will be completed by others.

The results in this document refer to network studies carried out for the potential replacement of the Newport Power Station’s
(NPSD) Gas Insulated Switchgear (GIS) and are purely technical in nature.

2.0 Network Study Methodology

Using the PSSE transmission network model provided by AusNet, the specific operating scenarios shown in Table A were studied.

Table A — Network Study Scenarios

Network Asset Failure Asset Failure Secure Operating State
Configuration Contingency N-1 Contingency N-2 Contingenc
Existing Generator OFF None Summer
Existing Generator OFF None Winter
L NPSD-BLTS and
Existing Generator OFF NPSD-FBTS 00S Summer
- NPSD-BLTS and :
Existing Generator OFF NPSD-FBTS 00S Winter
Existing NPSD-BLTS 00S None Summer
Existing NPSD-BLTS 00S None Winter
Existing NPSD-FBTS 00S None Summer
Existing NPSD-FBTS 00S None Winter

Each study followed the general procedure outlined below:

1. Conductaload flow study (with transformer tap stepping and switched shunt adjustments enabled) on the system inits normal
operation configuration
Configure the system to match the specific scenario to be studied (i.e. disconnect the applicable plant or line)
Select the buses to be used as a sub-system for the assessment
Conduct a load flow
Review the line, bus and transformer voltage and loading results for the sub-system using PSSE'’s reports function
If all parameters are within the required ranges, scale up the sub-system loads by a certain percentage
Conduct a load flow
Repeat steps 5-7 until the sub-system loads are similar to the forecast loads of a particular year
Analyse the load flows and take another key element out of service (OOS) from the network
. Conduct a load flow
. Repeat steps 5-7 until a line or transformer reaches its maximum capacity or repeat steps 9-10 if the results show that a
different element might be more critical
12. Once the most critical element has been determined and is operating at its maximum capacity while the system is within
appropriate voltage limits, record the sub-system loadings
13. Compare the maximum sub-system loadings against the forecast loading and ascertain the power at risk
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The buses selected for the sub-system in PSSE were as follows:

302031,303001,304030,302030,302080,314021,314031,314032,314089,323580,323531,326001,326080,341001,341030,34108
1,341080, 341090,343030,360001,360080,373080,373081,379080,387030,387080

Loads were scaled at ATS, DPTS, BLTS, FBTS, WMTS and KTS when modelling each scenario.
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3.0 Results

A summary of the key outcomes of each study are shown in Table B below:
Table B — Network Study Scenarios Summary of Outcomes

Secure
Operating
State

Asset Failure Asset Failure
Contingency Contingency
N-1 N-2

Results
Text File

Network
Configuration

Study

PSSE Filename

Existing
Existing
Existing
Existing
Existing
Existing
Existing

Existing

Table B highlights that the Keilor Terminal Station (KTS) A2 and A3 Transformers are the most critical elementsin the safe operation

Generator OFF

Generator OFF

Generator OFF

Generator OFF

NPSD-BLTS
00S

NPSD-BLTS
00S

NPSD-FBTS
00S

NPSD-FBTS
00S

None

None

NPSD-BLTS
and NPSD-
FBTS OOS

NPSD-BLTS

and NPSD-

FBTS OOS

None

None

None

None

Contingency

Summer — KTS
A3 Transformer
00S

Winter—KTSA3
Transformer
00S

Summer — KTS
A3 Transformer
00S

Winter—KTSA3
Transformer
00S

Summer — KTS
A2 Transformer
00S

Winter—KTSA2
Transformer
00Ss

Summer — KTS
A3 Transformer
00S

Winter—KTSA3
Transformer
00Ss

VAPR2023 max yrlissue
v15_NPSD_S1a_DLR_KTS
A3 OUT_MAX.sav

VAPR2023 max yrl issue
v15_NPSD_S1b_DLR_KTS
A3 OUT_MAX.sav

VAPR2023 max yrlissue
v15_NPSD_S2a_DLR_KTS
A3 OUT_MAX.sav

VAPR2023 max yrl issue
v15_NPSD_S2b_DLR_KTS
A3 OUT_MAX.sav

VAPR2023 max yrlissue
v15_NPSD_S3a_DLR_KTS
A2 OUT_MAX.sav

VAPR2023 max yrl issue
v15_NPSD_S3b_DLR_KTS
A2 OUT_MAX.sav

VAPR2023 max yrlissue
v15_NPSD_S4a_DLR_KTS
A3 OUT_MAX.sav

VAPR2023 max yrl issue
v15_NPSD_4b_DLR_KTS
A3 OUT_MAX.sav

of the Western Metropolitan Ring (WMR) when another element at NPSD is out of service.
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3.1 Scenario 1

This scenario assumes that the Newport Generator is not operating.

3.1.1 Scenario 1a—Summer

AEMO'’s Summer POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table C — Scenario 1a Maximum Load and Load at Risk at Secure Operating Contingency

Location

LULVAIIUNIV Type VULIALE Max Load
(Mw)

Hybrid 6 MW 2048 548 908 1198 1582 1695 1916 1950 1990 2033 2081  228.1
Hybrid 66 MW 1830 180 572 681 732 806 884 981 1102 1218 1337 1460
Entire 2 MW 484 00 129 178 282 227 21 28 207 219 22 227
Hybrid 66 MW 3122 00 00 168 210 283 346 460 571 680 814 937
Entire 6 MW 2634 00 171 358 408 421 422 429 509 610 688 770

KTS Entire 6 MW 6016 00 00 00 00 00 00 475 935 1523 1884 2155
Entire 6 MW 3237 00 00 203 320 433 568 704 844 984 1140 1322
- é";f;"’('(m) 728 1780 2786 3484 3865 4357 5217 6168 7267 8166 9152

At a total WMR loading of approximately 2,027 MW, and with the KTS A3 Transformer OOS, the SMTS H1 Transformer is at its limit
with a load of 698 MW, 62.2 MVAr (701.3 MVA). The maximum transformer rating is 700 MVA. Loading at the in-service KTS A
Transformers is within rating.

Bus voltages in the WMR do not fall below 0.9pu (except at NPSD) under these conditions. Refer to results text file for more
information.
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3.1.2 Scenario 1b — Winter

The secure operating contingency in this study is the same as that for Study 1a. The SMTS H1 Transformer has the same summer
and winter ratings. Since the SMTS H1 load is the key limiting factor, the ring's winter line and transformer ratings do not allow for
larger loadings when the Newport Generator and KTS A3 Transformer are OOS. Refer to results text file for more information.

AEMO’s Winter POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table D — Scenario 1b Maximum Load and Load at Risk at Secure Operating Contingency

Location

LUVAIIVUNIV VULIALLE

Type

Hybrid 66 MW 2048 562 900  117.8 1542 1683 1928 1963 2004 2038  207.7 2242
Hybrid 66 MW 1830 08 239 377 498 627 775 932 1097 1233 1368 1528
Entire 22 MW 484 114 162 204 262 270 277 289 303 310 320 320
Hybrid 66 MW 3122 00 00 101 246 404 582 773 972 1131 1208 1475
Entire 66 MW 2634 00 00 0.0 84 158 229 323 454 557 665 765

KTS Entire 66 MW 6016 00 00 0.0 0.0 0.0 00 555 1079 1673 2039 2331
Entire 66 MW 3237 00 00 0.0 0.0 00 168 354 545 728 893 1128
- éesl’;‘l’('(m) 684 1301 1860 2632 3142 3958 5189 6454  767.0 8660 97838
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3.2 Scenario 2
This scenario assumes that the Newport Generator is not operating and both NPSD-BLTS and NPSD-FBTS lines are OOS.

3.2.1 Scenario 2a—Summer

AEMO'’s Summer POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table E — Scenario 2a Maximum Load and Load at Risk at Secure Operating Contingency

Location

LULVAIIUNIV Type VULIALE Max Load
(Mw)

Hybrid 6 MW 2799 697 1057 1347 1731 1844 2065 2009 2139 2182 223 243
Hybrid 66 MW 1704 306 698 807 858 932 101 1107 1228 1344 1463 1586
Entire 2 MW 449 0 164 213 267 262 256 253 252 254 257 262
Hybrid 66 MW 2808 0 02 392 434 507 57 684 795 904 1038 1161
Entire 6 MW 2444 34 361 548 598 614 612 619 699 80 878 9

KTS Entire 6 MW 5580 0 0 0 0 179 404 914 1374 1959 232 2501
Entire 6 MW 3003 0 146 437 554 667 802 938 1078 1218 1374 1556
- é";f;"’('(m) 1037 2428 3744 4442 5002 5716 6611 7562 8664 956 10546

At a total WMR loading is approximately 1,887 MW, and with the KTS A3 Transformer OOS, the SMTS H1 Transformer is at its limit
with a load of 698.8 MW, 49.0 MVAr (700.5 MVA). The maximum transformer rating is 700 MVA. Loading at in-service KTS A
Transformers is within rating.

Bus voltages in the WMR do not fall below 0.9pu under these conditions. Refer to results text file for more information.
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3.2.2 Scenario 2b — Winter

The secure operating contingency in this study is the same as that for Study 2a. The SMTS H1 Transformer has the same summer
and winter ratings. Since the SMTS H1 load is the key limiting factor, the ring's winter line and transformer ratings do not allow for
larger loadings when the Newport Generator, NPSD-BLTS, NPSD-FBTS and KTS A3 Transformer are OOS. Refer to results text file for
more information.

AEMO’s Winter POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table F — Scenario 2b Maximum Load and Load at Risk at Secure Operating Contingency

Location

LULVAIIUNIV Type VULIALE Max Load
(MW)

Hybrid 66 MW 2799 711 1049 1327 1691 1832 2077 2112 2153 2187 2226 2391
Hybrid 66 MW 1704 134 365 503 624 753 904 1058 1223 1359 1494 1654
Entire 2 MW 44.9 149 197 239 207 305 32 324 338 345 355 355
Hybrid 66 MW 2898 00 112 325 470 628 806 997 1196 1355 1522 1699
Entire 66 MW 2444 00 22 184 274 348 M9 513 644 74T 855 955

KTS Entire 66 MW 5580 00 00 00 00 88 417 991 1515 2109 2475 2767
Entire 66 MW 3003 00 00 00 06 203 402 588 779 962 1127 1362
- éesl’;‘l’('(m) 994 1746 2577 3362 4167 5333 6583 7848 9064 10054  1118.2
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3.3 Scenario 3

This scenario assumes that the Newport Generator is operating and the NPSD-BLTS line is OOS.

3.3.1 Scenario 3a—Summer

AEMO'’s Summer POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table G — Maximum Load and Load at Risk at Secure Operating Contingency

Location

Type Max Load
(MwW)

AT BLTS [OT 66 MW 3424 72 432 722 1106 1219 1440 1474 1514 1557 1605 1805
Hybrid 66 MW 226 00 176 285 336 410 488 585 706 822 941 1064
Entire 2 MW 592 00 21 70 124 19 13 10 109 M4 114 19
Hybrid 66 MW 3824 00 00 00 00 00 00 00 00 00 112 235
Entire 66 MW 3225 00 00 00 00 00 00 00 00 19 97 179

KTS Entire 66 MW 7366 00 00 00 00 00 00 00 00 173 534 805

WNTS Entire 66 MW 362 00 00 00 00 00 00 00 119 259 415 507

jiavjkosd 72 629 1077 1566 1748 2041 2169 2448 2941 3818  480.4

@ Risk (MW)

At a total WMR loading of approximately 2,462 MW, and with the KTS A2 Transformer OOS, the KTS A3 Transformer is at its limit with
aload of 722.2 MW, 200 MVAr (749.4 MVA). The maximum transformer rating is 750 MVA. Bus voltages in the WMR do not fall below
0.9pu under these conditions. DPTS B Transformers are close to being overloaded. KTS B3 and B4 Transformers are overloaded.
Refer to results text file for more information.
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3.3.2 Scenario 3b —Winter

The secure operating contingency in this study is the same as that for Study 3a. KTS A Transformers have the same summer and
winter ratings. Since the KTS loads are the key limiting factors, the ring's winter line and transformer ratings do not allow for larger
loadings when the NPSD-BLTS Line and KTS A2 Transformer are OOS. Refer to results text file for more information.

AEMO’s Winter POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table H — Maximum Load and Load at Risk at Secure Operating Contingency

Location

LUVAIIUNIV Type VULIALGLC Max Load
(MW)

Hybrid 66 MW 3424 86 424 702 1066 1207 1452 1487 1528 1562  160.1 1766
Hybrid 66 MW 226 00 00 00 102 231 379 536 701 837 972 1132
BLTS Entire 2 MW 592 06 54 96 154 162 169 181 195 202 212 212
DPTS Hybrid 66 MW 3824 00 00 00 00 00 00 74 270 429 56 773
Entire 66 MW 3225 00 00 00 00 00 00 00 00 00 74 174
KTS Entire 66 MW 7366 00 00 00 00 00 00 00 00 323 689 98
WNTS Entire 66 MW 362 00 00 00 00 00 00 00 00 03 168 403
jiavjkosd 92 478 798 1322 1600 2000 2275 2694 3356 4312 5440

@PRisk (MW)
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3.4 Scenario 4

This scenario assumes that the Newport Generator is operating and the NPSD-FBTS line is OOS.

3.4.1 Scenario 4a — Summer

AEMO'’s Summer POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table | — Maximum Load and Load at Risk at Secure Operating Contingency

Location

Type Max Load
(MwW)

ATS_BLTS Hybrid 66 MW 316.6 33.0 69.0 98.0 136.4 147.7 169.8 173.2 177.2 181.5 186.3  206.3
Hybrid 66 MW 199.8 12 40.4 51.3 56.4 63.8 716 81.3 934 105.0 116.9 129.2
Entire 22 MW 53.0 0.0 8.3 132 18.6 18.1 17.5 17.2 1741 173 17.6 18.1
Hybrid 66 MW 342.0 0.0 0.0 0.0 0.0 0.0 48 16.2 273 38.2 51.6 63.9
Entire 66 MW 288.5 0.0 0.0 10.7 15.7 17.0 1741 17.8 258 35.9 43.7 51.9

KTS Entire 66 MW 658.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.4 95.2 1313 158.4
WMTS Entire 66 MW 354.4 0.0 0.0 0.0 1.3 12.6 26.1 39.7 53.7 67.7 83.3 101.5

Yearly Load
@ Risk (MW) 34.2 117.7 173.2 228.4 259.2 306.9 3454 4309 540.8 630.7 729.3

At a total WMR loading of approximately 2,213 MW, and with the KTS A3 Transformer OOS, the SMTS H1 Transformer is at its limit
with a load of 699 MW, 49.1 MVAr (700.8 MVA). The maximum transformer rating is 700 MVA. Loading at in-service KTS A
Transformers is within rating. Bus voltages in the WMR do not fall below 0.9pu under these conditions. Refer to results text file for
more information.
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3.4.2 Scenario 4b — Winter

The secure operating contingency in this study is the same as that for Study 4a. The SMTS H1 Transformer has the same summer
and winter ratings. Since the SMTS H1 load is the key limiting factor, the ring's winter line and transformer ratings do not allow for
larger loadings when the NPSD-FBTS Line and KTS A3 Transformer are OOS. Refer to results text file for more information.

AEMO’s Winter POE50 forecasts have been used to calculate load at risk. The ATS_BLTS forecast values used include 90 MW for
the arc furnace load. The load at risk for this scenario is shown below.

Table J — Maximum Load and Load at Risk at Secure Operating Contingency

Location

LUVAIIUNIV Type VULIALGLC Max Load
(MW)

Hybrid 66 MW 3166 344 682 960 1324 1465 1710 1745 1786 1820 1859 2024
Hybrid 66 MW 1998 00 74 209 330 459 607 764 929 1065 1200 1360
BLTS Entire 2 MW 530 68 116 158 216 224 231 243 257 264 204 274
DPTS Hybrid 66 MW 3420 00 00 00 00 106 284 475 674 833 1000 1177
Entire 66 MW 2885 00 00 00 00 00 00 72 203 306 414 514
KTS Entire 66 MW 687 00 00 00 00 00 00 00 508 1102 1468 1760
WNTS Entire 66 MW 3544 00 00 00 00 00 00 47 238 421 586 821
Yearlyload 415 gg9 4327 1870 2254 2832 3346 4595 5814 6804 7929

@PRisk (MW)
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