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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.
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1. Introduction

At 15:50 hrs on 15™ April 2010 in South Australia (SA) region, both No. 1 and No. 2 132/33
kV transformers at Penola West substation tripped and as a result, the Penola West to
Kincraig 132 kV line opened at Penola West. The incident occurred during the restoration of
a 132 kV line between Penola West and Ladbroke Grove Power Station (PS), following a
planned outage.

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 ElectraNet, 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 15" April 2010 in SA region, there was a planned outage of Penola West to
Ladbroke Grove PS 132kV line.

At 15:50 hrs, upon completion of the line outage, Penola West to Ladbroke Grove PS 132kV
line and both 11/132 kV step-up transformers at Ladbroke Grove were energised by closing
isolator 6128 and circuit breaker (CB) 6157 at Penola West (refer Figure 1). The protections
of both Penola West 132/33 kV transformers operated on closing of the CB. This resulted in
the tripping of CB 4580, CB 4581, CB 6260, CB 6261 and CB 6156, which caused the
Penola West to Kincraig 132 kV line to be opened at Penola West (refer Figure 2) and the
No. 1 and No. 2 132/33 kV transformers at Penola West substation to be de-energised.

At 16:05 hrs, the constraint set S-KNPW was invoked to manage the loss of the Penola
West to Kincraig 132 kV line.

At 16:17 hrs, both Penola West 132/33 kV transformers and the Penola West to Kincraig
132 kV line were returned to service.

At 16:20 hrs, the constraint set S-KNPW was revoked.

The initial investigation conducted by ElectraNet suggested the energising of Penola West to
Ladbroke Grove 132 kV line and both Ladbroke Grove 11/132 kV transformers had caused
in-rush currents in these transformers. The in-rush currents were thought to have caused
the restricted earth fault protection of both Penola West transformers to operate tripping the
CBs (refer Figure 2).
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However, further investigation revealed that the tripping was due to incorrect low-voltage
(LV) current transformer (CT) connections associated with the two transformers at Penola
West.

The CT connections were rectified on 11" May 2010.

S EAST I

KIHCRA I

¥ 6121 6158 6260 ¥ 6120
i L
[ Je157 M s261
6158
1
| -
* 6128 60095 & 60094
TA1
LADE_G I T2 @) -
L 6130 L 6129
@’Tj gr_z
4581 * 4580
[J7s3 [J7s2
G (e
kV Li — 33 kV Bus Closed Circuit
| | = = | | | N Breaker
| [ 132kvLline | — [ 132kVBus | N Open Circuit
Break
" [Outof Service Line | ¥ [ ClosedIsolator | reaxer
& Open Isolator @) | Transformer

FIGURE 1. PENOLA WEST SUBSTATION DURING PLANNED OUTAGE OF PENOLA

WEST TO LADBROKE GROVE PS 132 KV LINE (BEFORE THE INCIDENT)
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FIGURE 2. PENOLA WEST SUBSTATION IMMEDIATELY FOLLOWING THE CLOSURE

OF CB 6157

3. Power System Security Assessment

During this multiple contingency event, there were no system security issues flagged in
AEMO'’s real-time power system security monitoring applications. There was no loss of
customer load as a result of the incident. The power system frequency remained well within
the frequency operating standard. All affected equipment was returned to service soon after
the incident.
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4. Conclusions

On 15™ April 2010 at 15:50 hrs, both Penola West 132/33 kV transformers tripped, which
resulted in the Penola West to Kincraig 132 kV line opening at Penola West. This incident
has been attributed to incorrect LV CT connections associated with the two transformers at
Penola West. ElectraNet corrected the transformer CT connections on 11™ May 2010.

5. Recommendations

Nil.
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