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Disclaimer

(@) Purpose - This report has been prepared by the Australian Energy Market Operator Limited (AEMO)
for the sole purpose of meeting obligations in accordance with clause 4.8.15 (c) of the National
Electricity Rules.

(b) No Reliance or warranty — This report contains data provided by third parties and might contain
conclusions or forecasts and the like that rely on that data. This data might not be free from errors or
omissions. While AEMO has used due care and skill, AEMO does not warrant or represent that the
data, conclusions, forecasts or other information in this report are accurate, reliable, complete or
current or that they are suitable for particular purposes. You should verify and check the accuracy,
completeness, reliability and suitability of this report for any use to which you intend to put it, and seek
independent expert advice before using it, or any information contained in it.

(c) Limitation of liability - To the extent permitted by law, AEMO and its advisers, consultants and other
contributors to this report (or their respective associated companies, businesses, partners, directors,
officers or employees) shall not be liable for any errors, omissions, defects or misrepresentations in the
information contained in this report, or for any loss or damage suffered by persons who use or rely on
such information (including by reason of negligence, negligent misstatement or otherwise). If any law
prohibits the exclusion of such liability, AEMO’s liability is limited, at AEMO’s option, to the re-supply
of the information, provided that this limitation is permitted by law and is fair and reasonable.

© 2010 - Australian Energy Market Operator Ltd. All rights reserved.
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1. Introduction

At 1540 hrs on 17 June 2010, 132 kV busbar sections 1 to 5 at Koolkhan substation in New
South Wales (NSW) region tripped and, as a result, the 132 kV lines from Koolkhan to Coffs
Harbour and Armidale were off-loaded. Approximately 34 MW of customer load was
interrupted.

This report has been prepared under clause 4.8.15 of the National Electricity Rules to
assess the adequacy of the provision and response of facilities and services and the
appropriateness of actions taken to restore and maintain power system security.

Information for this report has been obtained largely from TransGrid, AEMO’s Market
Management System (MMS) and Energy Management System (EMS).

All references to time in this report refer to Market time (Australian Eastern Standard Time).

2. Summary of events

On Thursday 17 June 2010 at 1540 hrs, 132 kV busbar sections 1 to 5 at Koolkhan
substation tripped. Consequently, the Koolkhan to Coffs Harbour (96H) and Koolkhan to
Armidale (966) 132 kV lines opened at Koolkhan. Supply to the Koolkhan 66 kV busbar was
also disconnected interrupting approximately 34 MW of customer load. The Koolkhan to
Lismore (967) 132 kV line was out of service for a planned outage prior to the busbar trip.
Constraint set N-KKLS_967 had already been invoked for this planned outage. Figures 1
and 2 illustrate the switching arrangements at Koolkhan substation before and after the
busbar trip respectively.

At 1555 hrs, the constraint sets N-ARKK 966 and N-CHKK_96H were invoked to reflect the
off-loading of the two 132 kV lines from Koolkhan to Armidale and Coffs Harbour (966 and
96H) respectively.

All the affected equipment was returned to service at 1607 hrs, and constraint sets N-
ARKK_966 and N-CHKK_96H were revoked at 1615 hrs. All customer loads were restored
by 1618 hrs. The Koolkhan to Lismore (967) 132 kV line was returned to service at 1659 hrs
as planned, and the constraint set N-KKLS_ 967 was revoked at 1705 hrs.

At the time of the incident, protection work at Koolkhan associated with a new installation
was being undertaken by a TransGrid contractor and the protection schemes of 132 kV
busbar sections were temporarily configured as a single bus zone due to control system
limitations.

TransGrid investigation revealed that the 132 kV busbar trip was caused by the operation of
protection schemes when two low voltage wires at an out of service panel came into
accidental fleeting contact. The wires had been connected at the far end to the busbar
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section 5 protection panel as part of the new installation and had not yet been terminated at
the out of service panel.

L1suore | coers_ | ARMIDALE |
967 96H 966
9672 MocH2 M o662
SECT1 ,-SEc Nz 4us SECT5
4122
Ma112 M a2 4432
@’m @‘m 3H
T3412 T3422 3432
SECT1 - SECT3
322
712 8252 262 8062 5012 722
0825 0826 0896
: J— 6501 : Jp—
KOOLKHANPS GRAFTON MACLEAN .
arviue |
I
CASTHO
| [__66kvline | = [ 66kVBus |
| Transformer
| [ 132kvine | = [ 132kVBus |
- Closed Circuit
z : Breaker
| | QOut of Service Line | " Closed Isolator eaxe
o m Open Circuit
— | Capacitor | 1 | Open Isolator ‘ Breaker
FIGURE 1. KOOLKHAN SUBSTATION BEFORE THE INCIDENT
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FIGURE 2. KOOLKHAN SUBSTATION AFTER THE INCIDENT

3. Follow up action
Since the incident, TransGrid has amended its procedure for protection commissioning to

explicitly state precautions to be taken during staged commissioning, to avoid similar events
in future works involving staged commissioning.
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4, Power System Security Assessment

AEMO’s investigation confirmed that the individual outage constraint sets invoked while the
Koolkhan to Armidale, Coffs Harbour and Lismore 132kV lines were out of service were
adequate for managing power system security during this power system incident. In
addition, there were no power system security issues flagged in AEMO’s real-time power
system security monitoring applications. The power system frequency remained well within
the frequency operating standard. All affected equipment was returned to service promptly
after the incident.

5. Conclusions

On 17 June 2010 at 1540 hrs, accidental contact of two unterminated low voltage wires
during new installation works initiated the busbar protection scheme which in turn tripped the
entire Koolkhan 132 kV busbar. The busbar trip offloaded two 132 kV lines to Armidale and
Coffs Harbour, and also interrupted the 66 kV supply at Koolkhan. As a result,
approximately 34 MW of customer load was interrupted.

TransGrid has since amended its procedures for protection commissioning to prevent a
recurrence of similar events in future.

0. Recommendations

Nil.
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