IN THE DISPUTE RESOLUTION PANEL AT MELBOURNE

(Constituted for a determination as to compensation under Rule 3.16.2 of the National Electricity Rules)

JOINT SUBMISSION TO THE DISPUTE RESOLUTION PANEL

The Claimants listed in Schedule 1 (Claimants)
and
Australian Energy Market Operator Limited (AEMO)

(ABN 94 072 010 327)

A Introduction

1.

The italicised terms used in this submission are defined in the National Electricity
Rules (Rules).!

Other terms and acronyms are defined in bold where they are first used in this
submission. For convenience, they are also listed in Schedule 2.

B.  Application

1.

C. Rules

The Claimants are and were, at all material times, registered as Market Generators
for the generating systems listed in Schedule 1 (Generating Systems).

On 31 October 2015, AEMO declared under clause 3.8.24(a)(2) of the Rules that a
scheduling error had occurred that affected the Generating Systems from the dispatch
interval ending 1110 hr on 2 May 2014 to the dispatch interval ending 1740 hr on 6
June 2014 (Scheduling Error Period).

Clause 3.16.2(a) of the Rules permits any Market Generator affected by a scheduling
error to apply to the dispute resolution panel (DRP) for a determination as to
compensation in respect of the scheduling error. The matters to be determined by the
DRP are:

(a) whether compensation is payable;

(b)  the amount of compensation to be paid to each Claimant from the Participant
compensation fund;? and

(c)  the manner and timing of that payment.3

The version of the Rules that applied during the Scheduling Error Period is Version
62.

' Section C addresses the question of which versions of the Rules are relevant to the period during which the
scheduling error impacted the Affected Generators.
2 Clause 3.16.2 (b) and (d).

3 Clause 3.16.2(i).
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5.

The amendments made to the Rules since Version 62 do not alter the effect of the
provisions cited in this submission in a manner that is material to the matters relevant
to the DRP's determination of compensation as a result of the scheduling error.

AEMO and the National Electricity Market (NEM)

6.

10.

11.

12.

Sections D to H set out background information regarding the operation of the NEM
and how Scheduled Generators and Semi-Scheduled Generators are dispatched in
the NEM. This is included to provide context to the DRP.

AEMO operates and manages the NEM. The NEM is essentially two things: the
physical infrastructure that keeps electricity flowing from producers to consumers, and
a notional wholesale pool (or spot market) to which producers sell, and from which
purchasers buy, electricity.

Electricity is dynamically produced to satisfy demand that varies instantaneously. The
NEM facilitates the instantaneous matching of supply and demand through a centrally
coordinated process managed by AEMO, called central dispatch.

Figure 1 depicts the relationships between different participants in the NEM.

Figure 1 - The National Electricity
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The NEM is a gross pool. This means that all Generators whose power output enters
the grid must 'sell’ their output via the market conducted by AEMO, unless they are
embedded in a distribution network and have already sold their output to the local
retailer or to a consumer located at the same connection point.

In geographic terms, the NEM covers the supply of electricity to southern and eastern
Australia. It operates on one of the world’s longest interconnected power systems, a
distance of more than 4,000 kilometres.

The NEM is divided into five regions for market pricing purposes:

(&) Queensland;
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13.

14.

15.

(b)  New South Wales (incorporating the Australian Capital Territory);
(c) \Victorig;

(d)  South Australia; and

(e) Tasmania.

Each region is connected to its adjacent regions by interconnectors, which are a series
of transmission lines that facilitate the flow of electricity between regions. Figure 2
shows the interconnectors:

Figure 2 - Interconnectors in the NEM
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A number of different types of organisations can participate in the NEM. These are
called Registered Participants. Some are registered in their capacity as providers of
infrastructure, such as Network Service Providers (NSPs) while others participate in
the wholesale electricity exchange as Market Participants, buying and selling
electricity.

The Rules allow producers of electricity in the NEM to register in a number of different
categories. For example:

(@)  Scheduled Generators participate in the central dispatch process. Generally,
these are Generators with generating units whose nameplate rating is greater
than 30 MW.

(b)  Non-Scheduled Generators are typically Generators with generating units
whose nameplate rating is less than 30 MW and do not participate in the central
dispatch process.

(c)  Semi-Scheduled Generators are Generators in respect of which a generating
unit is classified as a semi-scheduled generating unit. Typically, this occurs
where:
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16.

(i) a generating unit has a nameplate rating greater than 30 MW, or a
group of generating units connected at a common connection point
have a combined nameplate rating greater than 30 MW, and

(ii} the output of the relevant generating unit is intermittent (such as for
wind farms).

(d)  Generators that sell all of their electricity into the spot market are registered as
Market Generators. Market Generators are paid the spot price applicable at
their network connection for each trading interval during which they supply
electricity to the market. A Generator that sells its entire output to either a Local
Retailer or consumer located at the same connection point is classified as a
Non-Market Generator.

Each of the Generating Systems is scheduled, apart from the following, which are
semi-scheduled:

Hallett 1 & Hallett 2 Wind Farm
Macarthur Wind Farm
Musselroe Wind Farm

North Brown Hill Wind Farm
Oaklands Hill Wind Farm

The Bluff Wind Farm

E. The regulatory framework

17.

18.

19.

20.

The NEM is regulated by the National Electricity Law (NEL), a schedule to the National
Electricity (South Australia) Act 1996 (SA) that applies in each of the participating
Jurisdictions through a co-operative legislative scheme. The Rules are made and
enforced under the NEL.

Under the NEL, AEMO has two core functions: power system operator, and wholesale
market operator.

As power system operator, AEMO is concerned primarily with meeting standards of
security and reliability. Power system security refers to the power system’s capacity
to continue operating within defined technical limits even in the event of the
disconnection of a major power system element, such as an interconnector or large
generating unit. Power system reliability refers to the power system’s capacity to
supply sufficient energy to meet consumer demand.

As wholesale market operator, AEMO facilitates the wholesale trading of electricity
through a centrally co-ordinated dispatch process (central dispatch).

F.  Central dispatch

21.

22,

Central dispatch refers to the AEMO-managed process of dispatching electricity to
meet demand in accordance with Chapter 3 of the Rules.

Central dispatch should aim to maximise the value of spot market trading on the basis
of dispatch offers and dispatch bids (that is, the lowest cost generating units needed
for electricity supply to meet demand are dispatched) subject to a number of matters,
such as network constraints and power system security requirements.*

4 Clause 3.8.1(b).
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23.

24.

25.

26.

A Generator can own one or more generating units. Unless AEMO approves an
application to aggregate these into a single entity for bidding purposes, AEMO
receives bids for, and then determines loading levels (dispatch instructions) on an
individual generating unit basis.

Dispatch offers are processed by a computer system called the National Electricity
Market Dispatch Engine (NEMDE).

NEMDE is based on a constrained optimisation program that uses linear programming
techniques that represent the power system as reflected in Figure 3:

Figure 3 — How NEMDE Represents the Interconnected Network
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AEMO forecasts electricity consumption in each region, identifies the capability of
each transmission network to transmit electricity and captures the present state of the
power system from information provided by Transmission Network Service Providers
(TNSPs). AEMO then determines the generation outputs for each Generator
according to an optimisation process that is specified in the Rules and, in practice,
performed by NEMDE. This process is repeated for every dispatch interval. A
simplified form of this optimisation process, as it applies at a general level, is depicted
in Figure 4.

Figure 4 - NEMDE Optimisation Process
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27.

The central dispatch process attempts to maximise the value of electricity traded and
produces a dispatch price in each region that represents the marginal price of
producing the next increment of electricity at that location.

G. Scheduled Generation and Central dispatch

28.

29.

30.

31.

32.

33.

34.

To participate in central dispatch, Scheduled Generators must submit dispatch offers
to AEMO to generate electricity®. In each dispatch offer, Scheduled Generators must
make an offer to provide a certain number of megawatts (MW) of electricity for each
of the 48 trading intervals in a trading day and may make offers for up to ten price
bands for each generating unit.® All prices in price bands are locked in at 12:30 EST
on the day before trading commences, but MW quantities associated with those price
bands can be modified at any time prior to dispatch.

The highest price Scheduled Generators can offer is $14,000 per MWh (market price
cap) and the lowest is -$1,000 per MWh (market floor price).” Scheduled Generators
must specify other technical matters in their dispatch offers, such as their rate of
change for increasing or decreasing their output in MW/minute (ramp rate).

AEMO sends Scheduled Generators a pre-dispatch schedule every 30 minutes. A
pre-dispatch schedule is essentially a forecast that gives Scheduled Generators an
indication of when they will be dispatched, and for what level of output they will be
dispatched for the trading intervals in the next two days. Scheduled Generators have
an opportunity to rebid the MW capacity that they can produce and other technical
aspects of their capacity right up to five minutes before the event, but cannot change
the prices for the price bands they have offered.

NEMDE sends Scheduled Generators electronic dispatch instructions to increase or
reduce the quantity of electricity they produce for each dispatch interval.

NEMDE will process all the data it has available to achieve the lowest cost and most
efficient outcome taking into account power system limitations. In general, and without
considering the impact of constraints, ramp rate and other limitations for each dispatch
interval, Scheduled Generators will be dispatched in ascending price band order until
enough electricity has been produced to meet demand in that dispatch interval.

The spot price for a trading interval is the average of the six dispatch interval prices
within that trading interval.

All of the Scheduled Generators dispatched during that trading interval will be paid the
spot price times their loss factor for the energy they produced in that trading interval,
even if their dispatch offers were for a lower price. Any Scheduled Generators whose
offers were too expensive and were not needed to meet demand are not dispatched
and, consequently, do not get paid. In this way, the wholesale exchange encourages
competition between Scheduled Generators.

H. Semi-Scheduled Generation and Central Dispatch

35.

A Semi-Scheduled Generator must operate a semi-scheduled generating unit in
accordance with the central dispatch process under Chapter 3 of the Rules.?

5 Clause 3.8.2(a).
6 Clause 3.8.6(a).

7 Clauses 3.9.4(b) and 3.9.6(b).

8 Clause 2.2.7(h).
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36.

37.

38.

39.

The Rules distinguish between two different forms of dispatch interval for semi-
scheduled generating units, which are treated differently in the central dispatch
process:

(@) semi-dispatch intervals; and
(b) dispaftch intervals that are not semi-dispatch infervals.

Semi-Scheduled Generators participate in the central dispatch process by submitting
offers, but effectively operate as though they were Non-Scheduled Generators (and
need not respond to dispatch instructions) unless AEMO declares a semi-dispatch
interval for a semi-scheduled generating unit. During a semi-dispatch interval, the
output for that semi-scheduled generating unit must not exceed a dispatch level
specified by NEMDE.

In operating the central dispatch process under clause 3.8 of the Rules, AEMQ's
obligation in clause 3.8.1(b) to aim to maximise the value of spot market trading is
subject to a number of matters, including, non-scheduled load requirements in each
region® and, in respect of semi-scheduled generating units, constraints identified by
the unconstrained intermittent generation forecast (UIGF).10

The requirement for AEMO to develop a UIGF is established in clause 3.7B, which
provides that AEMO must prepare a forecast of the available capacity of each semi-
scheduled generating unit (to be known as the UIGF) for the purposes of, amongst
other things, dispatch.!

l The Scheduling Error

40.

4.

42.

Clause 3.8.24(a) of the Rules provides that a scheduling error is any one of the
following circumstances:

(a) the DRP determines under clause 8.2 that AEMO has failed to follow the central

dispatch process set out in clause 3.8;'2

(b) AEMO declares that it failed to follow the central dispatch process set out in

clause 3.8;"% or

(c) AEMO determines under clause 3.9.2B(d) that a dispatch interval contained a

manifestly incorrect input.14

On 31 October, 2015, AEMO declared that it failed to follow the central dispatch
process when its Energy Management System (EMS) did not calculate the /oad for
southern Tasmania correctly. This data was then used in constraint equations that
were subsequently used in central dispatch.

AEMO has published a Scheduling Error Report titled 'NEM Scheduling Error -
Incorrect Tasmanian Southern Area Load’ (Report). The Report describes the
occurrence of the scheduling error and a copy is provided in Schedule 3 .

° Clause 3.8.1(b)(3).

10 Clause 3.8.1(b)(2)(ii).
" Clause 3.7B(a)(2).

2 Clause 3.8.24(a)(1).
3 Clause 3.8.24(a)(2).
4 Clause 3.8.24(a)(3).
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J. Dispatch Intervals affected by the Scheduling Error

43. In its Report, AEMO confirms that the scheduling error affected a number of dispatch
intervals between 2 May 2014 and 6 Jun 2014 and the output of a number of Market
Generators with scheduled generating units and semi-scheduled generating units
during those dispatch intervals.'®

K Calculation of Compensation - Overview
44, Clause 3.16.2 of the Rules provides that where a scheduling error occurs:

(a) a Market Participant may apply to the DRP for a determination as to
compensation;'® and

(b) the DRP may determine that compensation is payable to Market Participants
and the amount of any such compensation payable from the Participant
compensation fund."”

45. A Scheduled Generator or Semi-Scheduled Generator who receives an instruction in
respect of a scheduled generating unit or semi-scheduled generating unit (as
applicable) to operate at a lower level than the level at which it would have been
instructed to operate had the scheduling error not occur is entitled to receive in
compensation an amount determined by the DRP.18

46. The DRP must, therefore, determine the compensation payable in respect of any
scheduled generating unit or semi-scheduled generating unit that, as a result of the
scheduling error, was dispatched at a lower level than it would have been had the
scheduling error not occur.®

47, To determine the amount of this compensation payable to a Scheduled Generator, it
is necessary to establish the following values for each affected dispatch interval:

(a) the actual output of each affected generating system;

(b) the dispatch instruction that would have been issued by AEMO in the absence
of the scheduling error,

(c) the applicable intra-regional loss factor for the affected generating system; and

(d)y the applicable spot price.?°

48. To determine the amount of this compensation payable to a Semi-Scheduled
Generator, it is necessary to establish the following values for each affected semi-
dispatch interval.

(a) the actual output of each affected wind farm;

(b) the level at which the wind farm output would have been capped if the
scheduling error had not occurred;

(d) the applicable intra-regional loss factor for the wind farm; and

15 See Table 1 of the Report

18 Clause 3.16.2(a).

7 Clause 3.16.2(b).

18 Clause 3.16.2(d).

19 Clause 3.16.2(d)

20 Clause 3.16.2(h)(3) requires the dispute resolution panel to use the spot price determined under Clause 3.9 in
determining compensation.
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(e) the applicable spot price.?!

L. Calculation of compensation - Principles for Determining Inputs

49. The following compensation principles have been agreed by the parties for the
purposes of quantifying each Claimant's spot market losses during affected dispatch
intervals or semi-dispatch intervals (as applicable) for this scheduling error.

(a) Calculate the difference (in MWh) between the actual output of a generating
unit and the output that would have occurred in the absence of the scheduling
error,

(b)  Multiply the quantity calculated under paragraph (a) by the intra-regional loss
factor to give the compensable quantity (in MWh).

(c)  The spot market loss is the compensable quantity calculated under paragraph
(b) muitiplied by the applicable spot price.

0] If the applicable spot price for an affected dispatch interval or semi-dispatch
interval is negative, the calculation under paragraph (c) will result in a
payment to the market (that is, a credit).

M. Compensation amounts

50. AEMO has calculated the amount of compensation that would be payable to each
Claimant, based on the principles in Part K.

51. The calculations are agreed by each Claimant. The total compensation due to each
Claimant are set out below:

Hydro-Electric Corporation (trading as Hydro Tasmania)
AGL Loy Yang Marketing Pty Ltd

CS Energy Limited

AGL Hydro Partnership

Origin Energy Electricity Limited

AGL Macquarie Pty Limited

Callide Power Trading Pty Limited

AGL SA Generation Pty Limited

Delta Electricity

Snowy Hydro Limited

Stanwell Corporation Limited

Hazelwood Power

EnergyAustralia Pty Ltd

Aurora Energy (Tamar Valley) Pty Ltd (trading as AETV Power)
Flinders Operating Services Pty Ltd

EnergyAustralia Yallourn Pty Ltd

IPM Australia Limited

Braemar Power Project Pty Ltd

Origin Energy Uranquinty Power Pty Ltd

21 Clause 3.16.2(h)(3) requires the dispute resolution panel to use the spot price determined under clause 3.9 in
determining compensation.
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Pelican Point Power Limited $753.86

N. Participant Compensation Fund

52. AEMO is required by clause 3.16.1 of the Rules to 'maintain, in the books of the
corporation, a fund called the Participant compensation fund for the purpose of paying
compensation ... as determined by the dispute resolution panel for scheduling
errors...".

53. AEMO is required to pay to the Participant compensation fund the component of
Participant fees attributable to the Participant compensation fund. The overall funding
requirement for each financial year is the lesser of:

(a) $1,000,000; and

(b)  $5,000,000 minus the amount that AEMO reasonably estimates will be the
balance of the Participant compensation fund at the end of the financial year.22

54, Any interest paid on money held in the Participant compensation fund also accrues to
and forms part of the Participant compensation fund.??

Participant Fee Determination

55. AEMO must prepare and publish before the beginning of each financial year a budget
of the revenue requirements for AEMO for that financial year.* The budget must take
into account and separately identify projected revenue requirements in respect of the
funding requirements of the Participant compensation fund in accordance with clause
3.16.% The projected revenue requirements in respect of the funding requirements
of the Participant compensation fund must only be recovered from Scheduled
Generators, Semi-Scheduled Generators and Scheduled Network Services
Providers.?8

56, AEMO must also develop, review and publish the structure (including the introduction
and determination) of Participant fees for such periods as AEMO considers
appropriate.?” The Participant fees should recover the budgeted revenue
requirements for AEMO determined under clause 2.11.3.28

57. AEMO has determined the structure of Participant fees for the period 1 July 2016 to
30 June 2021.2 AEMO determined that the budgeted revenue requirements in
respect of the Participant compensation fund will be allocated to Scheduled
Generators, Semi-Scheduled Generators and Scheduled Netfwork Service Providers
and levied using a combination of historical capacity and historical energy scheduled,
where:

(a) 50% will be collected on the basis of MWh of energy scheduled or metfered in
the previous calendar year; and

2 See clause 3.16.1(c).

2 Clause 3.16.1(e).

2 Clause 2.11.3(a).

25 Clause 2.11.3(b)(8).

% Clause 2.11.3(b)(8).

?7 Clause 2.11.1(a).

28 Clause 2.11.1(b)(2).

2 See http://www.aemo.com.au/Datasource/Archives/Archive595.
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58.

(b) 50% will be collected on the basis of the higher of the greatest registered
capacity and highest notified maximum capacity in the previous calendar year.

AEMO may charge a Registered Participant the relevant components of Participant
fees by giving the Registered Participant a statement setting out the amount payable
by that Registered Participant and the date for payment.3 In the case of Market
Participants, AEMO may, alternatively, include the relevant amount in the final
statements described in clause 3.15.15.3' A Registered Participant must pay to
AEMO the net amount stated in the relevant statement by the date specified by
AEMO .32

Matters to be taken into account by DRP

59.

60.

61.

62.

63.

In making its determination, the DRP must:

(a) consider the claim for compensation by reference to the reduction in the loading
level at which a generating unit operated due to the scheduling error,

(b)  use the spot price determined under clause 3.9;%

(c) take into account the current balance of the Participant compensation fund and
the potential for further liabilities to arise during the year;** and

(d) recognise that the aggregate liability in any year in respect of scheduling errors
cannot exceed the balance of the Participant compensation fund that would
have been available at the end of the year if no compensation payments for
scheduling errors had been made during that year.3®

In a decision of the DRP dated 24 April 2008 in a claim for compensation from the
Participant compensation fund by Macquarie Generation, it was held that the
reference to 'liabilities' in clause 3.16.2(h)(4) is a reference to actual liabilities that will
have created a clear balance in the Participant compensation fund.® The DRP also
accepted that the reference to 'year' in clause 3.16.2(h) is a reference to a financial
year.¥

The Participant compensation fund balance as at 27 September 2016 is
$5,336,741.30.

As a consequence, the funding requirement for the Participant compensation fund is
nil until 30 June 2017.

Since the commencement of the market there have been nine payments made from
the Participant compensation fund. These are as follows;

Market Participant Date of Scheduling Error

Snowy Hydro Limited 31 October 2005 $438,892.00
Macquarie Generation 22 October 2007 $4,544,638.00
AGL Hydro Partnership 19 & 20 November 2009 $571,935.06

%0 Clause 2.11.2(a).

3 Clause 2.11.2(b).

% Clause 2.11.2(c).

33 Clause 3.16.2(h)(3)

34 Clause 3.16.2(h)(4).

%5 Clause 3.16.2(h)(5).

3% See paragraph 24 of the decision.
37 See paragraph 15 of the decision.
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64.

65.

66.

Market Participant Date of Scheduling Error

Synergen Power Pty Ltd 19 May 2009 - 14 January 2010 $246,858.78
AGL Hydro Partnership Various $78,585.00
Infigen $1,178,290.00
Trustpower $12,031.00
Pacific Hydro $29,999.00
EnergyAustralia $11,891.00

Since the last payment, a scheduling error under clause 3.8.24(a)(2) or (3) has
occurred on seven other occasions (four of which appear to have resulted in minor
impacts on generation output), but no claims for compensation have been made other
than this one.

Nevertheless, AEMO is aware that claims for compensation may be made in respect
of two scheduling errors:

(a) Declared by AEMO as a result of incorrect UIGFs that affected a number of
semi-dispatch intervals between 2012 and 2016. AEMO is still working on an
agreement with Affected Generators as to the calculation methodology. The
Adviser will provide the DRP and the parties with correspondence in relation to
this claim and this claim will be made, with amounts in the order of $5 million
for the total number of participants. There is likely to be a number of issues
which will need to be decided by the DRP.

(b)  The second was declared by AEMO as a result of incorrect line ratings applied
to 66kv lines in Victoria between 1 December 2014 and 13 January 2015. One
Affected Generator has inquired of AEMO as to the size of its potential
compensation claim but has not indicated whether it would make a claim. If all
potential claimants were to seek compensation, AEMO estimates the total
amount to be in the order of $5.6 million. There is no notification to the Adviser
of a claim as of 6 October 2016. The Adviser will provide the DRP and the
parties with correspondence in relation to this claim

It is submitted that no reduction be made to the compensation awarded to Affected
Generators as other potential claimants’ entitlements would ordinarily be paid out of
any balance in the Participant compensation fund up to $5 million. Any windfall gain,
such as accumulated interest over the maximum of $5 million, should not be subject
to apportionment but dealt with on a first-comer's basis.

Progress of Current Claim

67.
68.

69.

A claim notice was received from Hydro Tasmania on 29 June 2016.

The Adviser requested a list from AEMO of each generator who was affected by the
error for an amount in excess of $1000. A copy of that list will be provided to the DRP.
The Adviser contacted each other Affected Generator from 24 August 2016 to ensure
that they were aware of the claim and invited them to claim against the Participant
compensation fund in respect of this scheduling error.

The Adviser will provide a notice to all DMS contacts about the referral of the matter
to the DRP when the matter is formally referred to a DRP.

Balance of Participant Compensation Fund
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70.

71.

72.

If an order was made for compensation to be paid in full amount in respect of all claims
by the Affected Generators ($296,661.14), the balance in the Participant
compensation fund would be $5,040,080.16.

For the purposes of this claim, AEMO and Hydro Tasmania have agreed that the costs
of these proceedings (other than the legal costs of the parties) should be allocated on
a basis that reflects both their relative involvement in the dispute resolution process
and their expected compensation entitlement, as set out in the DRP agreement for
this matter entered into on or about 18 October 2016. Each party will bear its own
legal costs.

It is submitted that the DRP should allocate costs as agreed by the parties in
accordance with clause 8.2.8(a)(ii) of the Rules. The parties agree that none of the
parties has unreasonably prolonged or escalated a dispute or otherwise increased the
costs of these proceedings.

DATED: 18 October 2016

¢ PAPADOPOULOS
rincipal Corporate Lawyer
Australian Energy Market Operator Ltd

Page 13 of 35



Schedule 1 - CLAIMANTS

Affected Generator _ Affected Generating System DUID

AGL Hydro Partnership

AGL Loy Yang Marketing Pty Ltd

AGL Macquarie Pty Ltd

AGL SA Generation Pty Ltd

Aurora Energy (Tamar Valley)
Pty Ltd (Trading as AETV
Power)

Braemar Power Project Pty Ltd

Callide Power Trading Pty
Limited

CS Energy Limited

Deita Electricity
EnergyAustralia Pty Ltd

EnergyAustralia Yallourn Pty Ltd

Flinders Operating Services Pty
Ltd

Hazelwood Power

Hydro-Electric Corporation
(Trading as Hydro Tasmania)

86 076 691 481

19 105 758 316

18 167 859 494

84 081 074 204

29123 391 613

54 113 386 600

80 082 468 719

54 078 848 745

75 162 696 335

99 086 014 968

47 065 325 224

36 094 130 837

40 924 759 557

48 072 377 158

Somerton Power Station
The Bluff Wind Farm
Dartmouth Power Station
Eildon Power Station
Hallett 1 Wind Farm

Hallett 2 Wind Farm
Macarthur Wing Farm
Bogong/Mckay Power Station
North Brown Hill Wind Farm
Oaklands Hill Wind Farm
West Kiewa Power Station

Townsville Gas Turbine
Loy Yang A Power Station

Bayswater Power Station

Hunter Valley Gas Turbine
Liddell Power Station

Torrens Island Power Station "A"

Torrens Island Power Station "B"
Bairnsdale Power Station

Tamar Valley Combined Cycle
Power Station

Tamar Valley Peaking Power Station

Braemar Power Station

Callide Power Plant

Callide B Power Station

Gladstone Power Station

Kogan Creek Power Station
Vales Point "B" Power Station
Mt Piper Power Station
Tallawarra Power Station
Yallourn Power Station
Northern Power Station

Hazelwood Power Station

Bastyan Power Station

Catagunya/Liapootah/AWVayatinah
Power Station

Cethana Power Station
Devil's Gate Power Station

AGLSOM

BLUFF1

DARTM1

EILDON2

HALLWF1

HALLWF2

MACARTH1

MCKAY1

NBHWF1

OAKLAND1

WKIEWA1 & WKIEWA2
YABULU & YABULU2
LYA1, LYA2, LYA3 & LYA4

BWO1, BW02, BWO03 & BW04

HVGTS
LDO3 & LD04

TORRA1, TORRA2, TORRA3 &
TORRA4

TORRB1 & TORRB2
BDLO2

TVCC201

TVPP104

BRAEMAR1, BRAEMAR2
& BRAEMARS3

CPP_4

CALL_B_1& CALL_B_2

GSTONE1, GSTONE2,
GSTONE3, GSTONE4
GSTONES, GSTONES
KPP_1

VP5 & VP6

MP1 & MP2

TALWA1

YWPS1 & YWPS4
NPS1 & NPS2

HWPS1, HWPS3, HWPS4, HWPS5
HWPS6, HWPS7 & HWPS8

BASTYAN
LI_WY_CA

CETHANA
DEVILS_G
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Affected Generator ABN

IPM Australia Limited

Origin Energy Electricity Limited

Origin Energy Uranquinty Power
Pty Ltd

Pelican Point Power Limited

Snowy Hydro Limited

Stanwell Corporation Limited

87 055 563 785

33 071 052 287

26 120 384 938

11 086 411 814

17 090 574 431

37 078 848 674

Affected Generating System

Lake Echo Power Station
Fisher Power Station
Gordon Power Station
John Butters Power Station

Lemonthyme/Wilmot Power Station

Mackintosh Power Station
Meadowbank Power Station
Musselroe Wind Farm

Poatina Power Station

Reece Power Station
Tarraleah Power Station
Trevallyn Power Station
Tribute Power Station
Tungatina Power Station
Loy Yang B Power Station
Eraring Power Station

Darling Downs Power Station
Ladbroke Grove Power Station
Mortlake Power Station Units
Mt Stuart Power Station
Osborne Power Station
Quarantine Power Station

Bendeela/Kangaroo Valley Power

Station

Roma Gas Turbine Station
Uranquinty Power Station

Pelican Point Power Station

Colongra Power Station
Blowering Power Station
Guthega Power Station
Laverton North Power Station
Tumut 1 & 2 Power Station
Tumut 3 Power Station

Murray 1 & Murray 2 Power Station

Kareeya Power Station

Barron Gorge Power Station
Mackay Gas Turbine

Stanwell Power Station

Swanbank E Gas Turbine
Tarong North Power Station
Tarong Power Station

LK_ECHO
FISHER
GORDON
JBUTTERS
LEM_WIL
MACKNTSH
MEADOWBK
MUSSELR1

POAT110 & POAT220

REECE1 & REECE2
TARRALEA

TREVALLN

TRIBUTE

TUNGATIN

LOYYB1 & LOYYB2
ERO1, ER02 & ER04
DDPS1

LADBROK1 & LADBROK2
MORTLK11 & MORTLK12
MSTUART1

OSB-AG

QPS1, QPS2, QPS3 & QPS4

SHGEN

ROMA_7 & ROMA_8
URANQ11, URANQ12,
URANQ13 & URANQ14

PPCCGT

CG4

BLOWERNG

GUTHEGA

LAVNORTH
UPPTUMUT

TUMUT3

MURRAY

KAREEYA1, KAREEYA2
KAREEYA3 & KAREEYA4
BARRON-1 & BARRON-2
MACKAYGT

STAN-1, STAN-2, STAN-3 & STAN-4

SWAN_E
TNPS1
TARONG#1 & TARONG#3
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Schedule 2 - GLOSSARY

TERM MEANING

Affected Generator Any Market Generator impacted by the scheduling error and
whose estimated losses are greater than $1,000.

DRP dispute resolution panel

DUID Dispatchable unit ID

EMS AEMO’s Energy Management System
EST Eastem Standard Time

MW / MWh megawatt / megawatt hour

NEL National Electricity Law

NEMDE NEM dispatch engine

NSP Network Service Provider

; ; The period commencing at the dispatch interval ending 1110
Scheduling E Period
o ke e ¢ hr on 2 May 2014 and ending at the dispatch interval ending

1740 hr on 6 June 2014.
TNSP Transmission Network Service Provider
UIGF unconstrained intermittent generation forecast
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Schedule 3 - SCHEDULING ERROR REPORT

NEM SCHEDULING ERROR

INCORRECT TASMANIAN SOUTHERN AREA LOAD

Published: November 2015 @
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IMPORTANT NOTICE

Purpose

AEMO has prepared this report o atwse of (s considenation ang dsterminalion of an ncident using msammton
awaliatie 2% at 30 Octomer 2019, weiess otherwine specilied,

Disclaimer

BERDC s e ewery elfor] b essare e quality of the mleemaion In B reporl but cannc puanuies |is
aFCumCy oF complebeness. Amy Wiews enprassed in this repeet are thoses of AEMID unfess olteewise stybed, and
may be based an mlonmation given 1o AESD Dy ofmer perscns.

Accordngy, 1o ihe mastmum edett permitied by law, AEMD and its offcers, amployess and coesullams iInwetnsd
In the pregaraton of this repart

* TRRE o representaiion or wamardy, sppeess or imefied. 25 5 the cumency, accuracy. retanility or
completenz=s of the information In this nepord, and
= are nod liable (etetitst by ceasom of neglipence or athermise) for any stalements or represaialians n this

nspon, of any omissions mom i, or for any use o reflance on the infcrmatian @ 1
Copyright

© 2013 Sustralian Enesgy Marks! Operalor Limitsd. Tine maderial i ihis pubilcabor may be used i accondance
with ithe coppngi penmissians om SEMO's wetwsile

L2014 Te msterind T A peblicaton may Bre weed i sccardarce «ith the cepstight purmasem on AEMOT ~ebiiem
Austrabom Erecgy Morket Opsrater Ind  ABN %4 077 010 337 wws care e 2y nlolluenncomas

NEW SOUTH WalES QUEREAND! SOUTH wi2ETRALIS VICTORiA AUSTRALLEN CAPITAL TERRITORY TaSmarda
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1. SUMMARY

AERSD has determimed ihat a schaduling eror has occurred where the caltulation n AEMO's Eneigry Mamageiment
Sysiem (EMS) for e Tasmanian scushem atea load was Incomect befween 2 May 2014 and © June 2044, The
e acnse A% lhe EMSE calculanom of the leem o not refect the recerit commissionng of some new ines in
Tasmania.

The teem = an Inped & e eight-nand-side (RHE) of seven consirain equations wsed in cemil digpalch, and a
mumber of these corsirainl eguations bound or wolaled during the penod of the emor. Mosi Tasmanian gemanians
ane represeied in these comsieain! eguations

AEND has investigaled The incident and declanes thal @ had made a scheduling esnae by failing 1o feliow e ceniral
dispalch peooess se aul in e 3.0 cf $he Nagiomal Eleciriity Rules (MER ).

2. THIS REPORT

AERD has pregamred fhis repoet (o deciare @ schedufing v undar NER ciuse 3.0 24a21

Cavta from AERO'S EME and EAIE has besn yzed in asabysing the everd, Hydro Tasmania weee coersuibed in the
peepasation of s repar.

All references ol i ihis report ane 1o Alsiralan Easbam Standaed Time.

3. BACKGROUND

Tasmaniam scamenm area oad 1S aulomatclly coulaled in AERND's EMS. The calosaton comgisls of all the inads
in the sezathen end af the Tasmanin reglon. as sHown n Figurs §.

The caloulated EMIS aalogue s passed by AEASD s Eledindly Maske! Maragemen| System (EVMS) as tenm
TRLOAD S

The TRLOAD S lenm &5 an mpul inlo e AHS ol @ reemher of Tasmanian consirainl eguatons used in cenlnal
aspatch, nckading:

»  T2T_NIL_BL_3C - mamages Ihe post-condnges fow on 3 Hadspan to Pamersion 220 KW ime far v af
the paratel line,

= T>T_NIL_EL 3C - mamages lhe posi.canngeni fow om a Hadspen (o George Tawn 220 kY for p al the
araliel Ana.

=  TooT _MIL BL_EWP_SF - manages the post-conlingent Siow an a Hadspen lo George Tomm 220 kY ine
for irip al the pandlel line

The lef-hand-side [LHS) and RHS terms of Al thres constiunl eguations ane avalabie Som Appenidin A

If any af these corstraint equationis bind, the a number of Tasmanian generaling units may be consiranead (o¥wer
than gas lurbine power sLalors |

T RSN ]
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4, EVENT DETAILS

Between Dl encing 1110 hrs an 2 May 2014 and DI ending 1740 hes an 6 June 2014, #ie EMS calculation af the
TRLOAD_S lerm did not Include #e Sne fiows of beo recesilly consmissianed Fansmiszon lines in Tasmania:

=  Tungasnah to New Norfolk Mo ) 110 iV line. comenissioned om 2 May 2014
= Creed Bd 0 Rizdon No 1 110 kWY line, comméssonsd on 23 May 2004

AEMD was aaace of these network aupmentations and had already updated s EMS lo inctude the melering for
each af ihe new lines. However AEMO falled 1o updale the Tasmanian southern area load caiculation to Inclide
the meterad line Nows on the new lines. An augmentason checilish Bial AEMO follows did not include checking of
Ihe vangus area load calculations.

Hydro Tasmania natified AEMO af the emrar an 8 June 2014,

-

T ARMO J0M Y
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Upaon notlcalion. AEMO made imumadiale changes o porrect the caloulation of the Tasmasian southern area longd
This chanpe involeed creating a lempoeary dsnm, X-TRLOWD_S, thad calculates the southem ares oad Inchisive of
the ads from the mew ransmission lines. This inbemm change was in place untll \ie next anviahie EMS peoduct om
release. The TRLOAD S temn was permaanently camectad on 11 June 2014

Figure 2 shows the vwaiue af e TRLDWD S tewm duiing the enor and afer L wars comecied.

Figure 2: Tasmanian Scuffhemn Area Load TALOWD S

intevm Cchanpe mpiemening
Mitere 3 new feaw M-TRLOAD S

W 0 T r‘w i

Mty i I

WS @5 BF WD LL 22 M 4 I AL 45 M5 0 22 0t 24 UA Us df 2w 32 1F 1s % O 42 29 25 2 3
Moy, 2004 Jurg 2214

5. SCHEDULING ERROR DECLARATION

Unler NER Cause 38 .24 (a2, a scheduling emor ooours whean AEMO detarmmines tal it has fsled bo Sotiow the
cental disgarich process sel ouf noule 34

k]

ol a i

:-I—I—'-:___.- I ——

e

Comecfed Taswamway scuthem

AR Mmoot TRLOAD_ S akasadnn pevod R p——

A

u

AEMD has delepmined tha! 8 Aaled o folkow e camiall Sispalch process because I did not update the ENS
calouia¥on for ®e Tasmanian scuhem area load ina imely manner b include secent netaork changes, resuEng n
an ncorecly low values mpul to ceniinal dispatch.

Hence, AEMO declanes that a schedulng emmar has occurred hebween Ol ending 11 40 hes on 2 May 2004 and DO
ending 1 740 fus on i June 20104, 3 Stal of 10,199 Dis

Asn noted in secicon U, the schedulng eirar sesulied in the a number of Tasmanian generators being constraned
diown for 3 total of 126 dspalich indervals (Dis) mthen relevant nelwork constrainls were bindeg or violaled.

LR S

Page 22 of 35



o (~)AEMO

6. MARKET IMPACT OF SCHEDULING ERROR

Durng me schaduling error, the TRLOAD S term was ingul 1o the RHES of the folowng binding or wiolated
cotaEiraint eguatons:

= T=T_KNi_BL_3IC
=  T>T_NIL_BL_3C
=  T>>T_NIL_BL_EXP_3F

These consiraid equatons, soemaiated io manage e Netsorm Control System Prodecson Schemne (NCEPS),
bound for a botal of 120 Dls.

Tabie 1 summanses the dale and number of DIs that fese cansinint equations bownd ar wiclabed,

Tabde 1- Constraled bnpact of Scheduling Ermar

Dk Dis Ariected
24/ TA2N14 3
2502014 14
n2oan2one &
D3on2014 e
aca2014 Ir
a0 r
DoOa2014 k R

Enargy and FCAS prices i Tasmania were below the neperting threshold durkng the penod whan the EMS
caloulxion was Incomect, ciber Iham on bwo cocasioe s

= 3IMay 2014 - Tasmanian enesgy ool price weas -5 142 310 hor radmg inlers ending 0000 firs when
there was 2 briedt loss of SCADA communications betmesn Hydro Tasmania and AEMO.

= 4 Jume 2014 - Tasmanian energy spol pelce was 2 235 Z3INIh Nor rading mlervd ending 0230 his
wheEn constraind squaton T>»T_MIL_BL_ENP_IF wolabed i dispaich and reduced Sie genamicn from a
nesmiber of units 0 Tasmanla.

Only the secoms svenl on 4 June 2094 was Impached oy e ncomrec! EMS calodaton of TRLOAD _S.

To assess e marke! mpact dee o the scheduing eror, AEMD carmed out KEMOE simuiated re-ums of NEMIDE
dmpatch Mes hebwean O ending 1110 hes an 2 8ay 20 14 aind OF emding 1740 hrs on € June 2014, repiacing e
incamect load calcuiation with the correct amow based on dala aadlatle n AENMO's EMS. Based an the simulated
re-suns, @ %otal of 2901 MWh of generalion was consdrined-clf aceuss all regions in the NEM due o the
schedufing ermar. The trading inleryad emding 0230 hirs om 4 June 3014 In Tazmania had the highest market impact.

Appendix B Nsis the amount of generation constraned.off for each undt

Scheduled and semi-scheduled generniing unils i e NEM fal werne corsiained-off ase Included in Appendix B
The canstraied-off amoun| Is |e difference between tagels in e smulied “no erme” run and the actual oading
foe each of the generating uniiz. In accordance with NER clause 3 10.21d). onfy genem@ng units Bial would have
peen dispalched higher in the simuiated nen for @ach Irading rterl of e scheduing eror penod have heen
consigersd i deteemining the constrained-off ARV,

ARV 201 Hacmg Brest Magorss Avadistie PSS "wiws sermo con se Tscitoty Massarcen Maporn ans-Doourraats Prcmg -Event-Mepots

o AE e
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7. FURTHER ACTIONS

AEMD has updated ihe augmentaton chedilis! for Tasmianss bo nclude an extra step of wdating he loadl demians
calcula®on i the EMES far &ture network augmentations.

AERD will review relevant corstrainl emsations with each Jugmentainn nobios jo ensuse that all the 1Brms b the
consiraint equaton are up--date.

T AR G
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APPENDIX A. CONSTRAINT EQUATION
FORMULATION FOR BINDING
CONSTRAINT EQUATIONS

A1 Constraint Equation T>T_NIL_BL_3C

Cansiraing LHS==RHS
nrnmznu
Wersion Mec 1
Wieight: 30
Consiraind active Inc DEpaich and 05 PASA. Predspatich and R0 PAEA,
3 Nim Predispatoh RHE: Dispatch

Cansirani descriptionc Cut = NI asoks O 2 Hadspen o Pabnersion 220 KW ine iow (o Hadspes) for i of ire olther
Hassgen o Palmerston 220 KV Ine constdenng NCSPS action, ensure suficient NCS5PS pgeneration disgaiizhes

Impacl: Tasmanan Gererfion

Source: Transend

Limik tppe: Thermal

Reason: &aoid oeeinad of 2 Hafspen o Palmenazn 220 U Ine for g of e other Hadspem o FEmeesios 220 KW ine

ModiNcatiionss: Add Weselros Wind Fanrs

Addiicnal Notes: NCSPS Tyee 2 constait - NCEPS (Ds 31, 32 Swarrped (NKICSIPS scheme disabisd of Bassink not
expting > 290 MW o ines set o o mting of MCS@S 1D notl enabsied. Transend Ml atwice 312013 CCR W7

01.3223 x Cethama vatio (EMERGY|
00323 » Musssins wind i (ENERGY |
12323 x Dewis Gate tpdea ENERGY )
0. 239023 » Hastyan hydno (ENERGY|
1139227 » Fber hydm (ENERIZY)
14343 1 Goedon Tado (3 aggregaied unks ) (ENERGY
0.33923 » Johm Butiers trpden IENERIGY )
0758 x Lake Echo hyndio (EXERGY)
0.8 1 Lispootah. Catagenyn and Wiayatinam aggregaied hyans (ENERGY |
03823 » Mackmnizah hydm (ENERGY)
00051 1 Measowiank hydro (ENERGY)
+ Poatna hyviro (units 3, 4, 3 8 8 aggregated) IENERGY|
0. 50242 x Foafina hydro jundls 1 & 2 aggregated) |ENERGY
0.2223 » Reece pdo unt | ENERGY |
0. 3523 x Fizere fpoo urkl 2 ENERGY )
0.3323 » Lemaonitgme and Wimo! hydro (aggregated| [ENERGY)
0.8211 » Taraleah hytwo & apgregaled units 1 EMERGY|
0.22823 2 Traule hydro (ENERGY)
00523 x Trevaityn hydno (4 aggregaled unds | (ENERGY)
08207  Tusganah hpdeo @3 aggregated wniis) (ENERGY

RHE
Defoult RHS valus= 1000

Dispatch RHE=
05T a {009 x{ Win
I
Tasmaekz Palmersion - Hadspes 82 2200V Line Conbnuous Hafing
T;t]smm Palmerston - Madspen g1 220V Line Coninuous Raeng
- 0.8 dntercept)
- 0 4833 x Buters Gorge PS)
- 0282 xiCumy PE)
- 01663 » Fabona PS (SCTADAN
-0 382 1 {Resuxe P5]
- 01603 » Rowaiian PS (SCADAI
- 01803 1 [Tofl SCADA MW for Woolnerth Windfarm - Combined cutpul of Blul Pont & Studland Bay wind farms]
+ 1 0909 x [Nofhem MW load supplied trom Paimerston & Hadspen (Pafmesstom Trevatyn, Mowbiay Awrora Derdy, Scolisdaie
Norwood, Avoca, St Marys, Arthurs Pumpl Native lcad)

T AL “ 4
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+ 0173 x Poorth West MY ioad nomsally gl rom Sheftiels (Hisngshve, Barmie, Port Lama, Smthion, Emu Bay, Ulversions
Devorporl, Wesley Vale, RaBEony Nane Load]
+ 0 2390 x [Southem TAS MW loa2 A Inasf souh of Paimerson, |Mmmmmm Nawe Lead Sum of South East,

Scuthem and Hobart area loads)

« 0.173 x [West Coast B 02 noomaly rasal hom Famell (Rosebery. Doeensiown, Newion Oue. Savage River) Maswe Load)

+ 03091 x Min WMWY cperaing bmt for Poginz unit &4 MWV gaananees acalabie fur NCSPE tfpping. Transend it advice 8-2-
ar

+ (03605 x [Mn AW cperaing bmit for Calagunya (Ut 1. W guaromiesd mailable for NCSPS Mpping  Transena kmit adace 8-
247 ]

+ 03304 x IMn MV cpesafing himdt for Goeden el 2. MW guaranised analabie for NCSPS pping Transens bl aovice 0-2-

ar
+ 03081 x [Mn MW operaang linit for Poaina unit 3 MW guamnieed palasie for NCSFS Fppng. Transend lme adece 8-2-
v |
*Bﬂ%m WO eperatng bmt for Catapamyn Lot 2 W gquaranteed axaiatie M NCSFS Wpping. Transend bmil advice -
Il

*ﬁ-MiMMupsﬂulthmm}hMgmmmm NCSFS mppng Transend bmit amsce 8.2-
ar.p

+If

1 {Swamping_OFsed)

+ 3 x [Firm Bow enabiement states for PRIHA No 1 neg

+ 2 w [Fiom Sow enablement stxkes for PMEA No 2 ing]

+ 2% [Fenere Eguaion. PY_HA 12 _NCSPS _DISHE]

- NCEPS smatiement staus for PIMHA Mo b o p of PvEEL Mol hip

- NCEPS enabiement siafus for PMHA Mo 2 om tnp of PRI Mo 1 itp <= &
them

1]
Else

Equation: FM_HAT2_ NCSPS_DISAB

[ |
Azolite| t1
W fow noe on the Sasstink OC imteonnecinr
- 200 [Bpott_ e «=4
han
qa
alse

1
+ Georgeiown Bassiek hequency comlrcler apemiona eratiemen! slas
+ Om stalus ol e Tas Mehwork SPS5
- 3{0Msel]} <=8
then

u:
else
]

A2 Constraint Equation T>T_NIL_BL_S5C

Constraind type: LH5<=RHS

Effecthve date: 300502013

Wersion M- 1

Weight: 30

Constraint active Inc Dispalch and 05 PASA, Pregspasch and PD FASA
3 Min Pradispatch RHE: Precizspatch

Consiraint descriplion: Out = N, awold Tl 2 Hodspen o Geonge Towm 220 KV iine (Now 1o Gearge Town| for Inip of the other
Hadzpen o George Town 220 KV ne tonsiderieg NCSPS acian, ensure sulficient MCSPS generation dispaiched

Impact: Tamann Geweston

Sounca: Transend

Limit type: Thermal

Reason: Awoid overioad of 2 Hadspen 4o Geope Town 220 KV ine for ¥ of the other Hadspen to George Town 220 KV kne

Modifications: Recaiculated Now dertved direclly from comespondng Type 4 constrant formulaon

Additional Notes: NCEPE Type Z conslraint - NCSPS IDs T1. TZ Swamped if NCS2S disabled or Basalink expon! below 280
MW or lines s=t B frm rating of NCSPS (Ds not enabied. Transend Im® advice 111,/2013

TARNTD G4 [
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LHE=

02300 » Cetham hypdino (ENERGY)

+ Wessetine wind laom | ENERGY(

0-236D » Dewsls Gafe tydim (ENERGY)

0.2365 « Bastyan hydm (ENERGY)|

02260 1 Fsher hydm (ENERGY )

0.9167 » Goedon o (3 aggregated unis | (ENERGY)

01.2900 » Jjohm Butiers o ENERGY )

0.9308 » Lake Echia hydso (ENERIGY)

0 3930 « Lingooiah, Cataganyn and Wayatna® aggregated hypdeo (ENERGY|
02900 « Mackiness hydm IENERGY )

. 9298 « Meagowttam kydi (ENERGY |

09067 « Poatna hydmo dunils 3, 4, 3 & € aggregated) (ENERGY)
0.2960 4 Fe=ece oo urit 1 ENERGY )

0.2300 & Reece hyptho unit 2 ENERGY )

0.2308 & Lemonthme and INamot hydm (aggregsted| (ENERGY
0.3 ¥ Tanaes hythn @ aggregated unils) (ENERGY

um:tmnmlﬂﬁmn

+ Thewalyn hpten w }IENERGY)

0o n‘!‘m 3 aggregated unis) (ENERGY)
RHE

Defzull RHS valus= 1000

Dismatich AHE=
ﬂ,dl['l]' {0108 x{ Mn

Tasmaniy Hassgen - Gestgeiown 52 220KV Line Contineous Rating,
‘t(:smm Hngkpen - Geaocrgeloywn & 1| 2200 Line Contiruous Rating
]

+ (10801 x [Southenn TAS WA Ioad & In2d south of Paimersion, nolssing adusinl loads . Naive Load. Sues of South East,
ScuthemX and Hotart mes lads]

& [LTHET % MW iy suppled from Hadspen (Hatmen, Trewallyn, Moshitary, St Leonands, Momsosd, Sostisdake, Dertry) Nalve
dzad]

+ (L ATHE x W1 TAS Marth Wiest ana West Coast MWW nad suppiied fm Sheteid and Famsl. Sum of exsing West Coast aat
Hoethn Vst et fenms Mafive bad |

+ .THE0 x M izad suppies om Pamersion (Palmersion, Axoca, SEManys, Athurs). Native scad]

- 3.02 (Comstami]}

- I 2 Buters Geme P5]

- 08940 2 JChuey PE]

- 0.2700 x Fakone PS(SCADAN

- 03 2 Repuse PS]

- 0. 2500 x Jloeatlan PS (ECADAH

-0.2360 8 mmmunhwwnﬂn-mmmammum:uaw-mnm

+ 03067 x M1 AW cpeming lmit for Gordon unk 2. MW guaranieed avlabie lor NCSFS ppng Transend bmit adice 5.2.
o]

= 03007 x IMn WY cpenaing kmt for Goegon unit 3. MY guaranieed mailatde for NCSPS Mipping Tramnsend mit asice 0.2
ar]

+ 030130 x [Mn W cpersng imt foe Catagunyn Uelt 1 WW guarariees ealaile for NCSPS ipging Transend bmit aswee B-

24Ty
& 130 x (M MY cpeeaing it for Catagunyn Usk 2. MW guaranised aulabie foy NCSFS iippng Transend bmil advce 0-
207§
wmnmnmmnlmwpmuma AW pamanteed avasaiie fof NCSPS vppng. Transend Wmd advice 0.2-
ar.l
+ 05087 x N 4% cperating fmit for Poating unit 3 MW gaannteed avadabie for NCSPS Ypping. Transend fmi adece 0-2-
qar.
+ :
§ {Swampng Deseq)
+ 2 % [Fum fiow enabiement sialus for HAGT No. | e
+ 2 % [Firm flow enahlement stabus for HAGT No.2 ine]
+ 2 x [Genevic Eguation. KA GT_MCEFS_DISAS|
- NCEPS erabiemmen] slitus for HAGT Ne 1 an tip of HAGT No 2 bip
- NCEPS snablemeant status for HAGT No 2 on trip of HAGT No 1 btip < 0
them
o
sise
pOCOD

Equailon: HA_GT_NCSPIS_DISAB

= sz i
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I
Absciue| i
AV Sow nor on the Bassink DC leconnecior
- 20 [Egont_oMad <=4q
0]
0
clse
1
+ Georgeivwn Eassiink egquency controler apenilional erabismen sSalus
+ On slalus of the Tas Network SPS
- 3{0Nsefih <= @
hern

i
else
1

A3 Constraint Equation T>>T_NIL_BL_EXP_5F

Constrand type: LHE<~RHS

Effecihe dale: 30022013

Wershon e 1

Walght: 30

Constraind aclive Inc CEpatch and O35 PASK, Predspaich and B0 BAEa,
3 M Predispabch RMS: Predispatn

Constrami description: Cut = NI iois Ol 2 Hassgen o Geonge Towes 230 K dree Mo o George Towm| fer ip of the omer
Hasgen o George Town 220 KV e tonsifiering NCSPS adffon, ersue Bassing can Ady compensale NCEPS actien

Impact: Tasmankn Gesemfon # infscomnesiore

Source: Tamsend

Limit type: Thermal

Meaons Avold overiond of 3 Hasspen fo Geowge Tomn 230 KV ane i poof the cther Hadspen 1o Gearge Town 220 k' ine

Modificaiions: Recaicsdated Now dermsss directy from comespendng Tape & consaint formutation

Additional Nodes: NCEPS Type 3 consimind - NCEPS IDs T1, T Swanmged If RCSPS disatied or Bassink ssxgarn belos 220
W o limes s o P rating or MCESS 10 nat analtied o o osertoad wil oo on maniied ocis. Transend il advice

P03,
LhE=

02200 x Cethara hptno (ENERGY

+ Wumseline wind lamn (EMERGY

0.2300 x Devils Gate Tydo EENERGY)

(2368 x Sastyan vy (ENERGY)

(. 2308 x Fabet o (ENERGY )
089107 x Gordon hydo (3 aggregaied unis | [ENERGY)

0. 22688 x Jore Butlers hydm (ENERGY)
0.930% x Lake Eche hydeo (ENERGY)
0.9130 x Lispooiah, Calaganya ad Wapatnah aggrepaied hyine (ESERGY |
12360 x Mackiniesh hydro (ENERGY)
09238 x Meatostank hydmo (ENBRGY)

1.2087 x Poatina hydio duntls 3.4, 5 & & apgregated) (ENERGY
09365 x Poaxsna hydro (undls | & 7 apgregated) IENERGY)
(.2300 x Reece hpdo untt | @NERGY)

1.2300 x Reace hpdo unit 2 ENERGY )

0.2960 x Lemonthymme and Wimot hydio (aggregaled) (EXEREY)
0 5201 x Taraleah hydio |6 apggregaled wils | ENERGY |
0.2308 x Treule hydio (ENERGY)

+ Trewalyn tpdeo (4 apgregated units | [EXERGY)
09291 x Tungatnah fpdro o3 aggregated unts) IEXNERGY)
-0.8037 x MW fSow north on the Bassink DC Intercocnnecion

RHS
Default RHS value= 730

Dispaich RH8=
1417 {089 x{ Min

T e T 1
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[
Tasmonlx Hofspen - Georgeloawn £ 1 220kY Line Continuous Raltng,
Tasmaria Haspgen - Georgeiown £ 1 2204 Line Continunus Riatng
k1
+ 02801 x [Southem TAS MW lod A load souh of Palmersdion, iInchading ndustell loads Milve Loz Sum of South Easl,
Seulhemi and Hobart ares pade]
+ 07407 x (MW ad supptes from Hadspen (Hasspen, Treaim, Mowby, St Lecnards, Morwoed, Scatisiale, Cerby) Nalve

+0 1??2?:[&1 TAS North West and \Wes! Coast MW pad supeied fom Sheed and Famell. Sum of eatsting West Coast ans
Moetin WWiest koadd ferms. Nodwe o |

+ 07000 x MW snd suspies from Paimersion (Patmersion, fwaca, StMangs. Arthoest Namwe o]

-3.012 [Comstani]

+ 1842 x| -50 Wi _Exgar],_oMeet

- P Moo, Owertrppinglh |

-0 HI1 ¢ Euters Geme PE]

- 02940 » [lhuny PEJ

- 0.790 x Fabona PS i SCADAE

- 0.2948 3 [Fepudse PI)

~0.2308 x Fownilan PS (GCAD

-nim-nn.msmm for Waockarth Windtam - Combired oulbul of Bult Pont & Stustond Sy winit fanms])

-

1 {Smamping_Ofse)
+ 2 x [Firm fow enzblement st for HAGT Mo | line|
4 2 [Fiem Mo eratslement stakes far HAGT Mo 2 lime]
+ 2 [{narc Epushar A _GT_NCERS_DISAS]
- NCEPS sratteman] status for HAGT Nao 1 an Inp of HAGT No 2 b
- NCEPS emabiemen] siofus for HAGT No2 on tnip of HAGT No e <= 0
tiem
1]
el
HEGD
+ WO « [Gevens Equatiar. NCSPS3_T1_72_SWMP_DS|

Equation: HA_GT_NCIPS_DESAB

|
Asalute] O
WY Aow norsm on he Bassink DC inlerconnecs
- 3% {Export_otsed <=d
Ban
L1
T
+ Geongeiown Bassiink frequency comtnefer opemiiona smabiemen status
+ On stalus of re Tas Metwork SPS
- 1|0fsefl} <=0
them
13
elsz
1

Equation: NCSFE3_T1_T2_SWMP_DB

[ ]
M
{
095 x [Tasmana: Hadspen - Geotgetonn 82 220KV Line 13 min Rabing]
- WA Now on 82 Hadspen o Geoige Town 2206 Iine at Hadspen Line end satiched M
-0 T247 » [MOVA Now on 81 Hadspen 1o Geotge Town Z20kY liee al Hafzpen, Line end swiched BNWAL
0 55 x [Tasmania: Hadspen - Geomgetown 81 230k Line 13 min Raling|
- WA Now om 21 Hadspen to Geompe Town 220V line at Hesszen Line 2nd setched WM&
\ -u.rz«snlmmwmnmmm&mwtmm&'uatumn.mmmum
=
them
o
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APPENDIX B. GENERATING UNITS CONSTRAINED-
OFF

B.1 New South Wales
Do Constrained-off WNn
wa L ]
LUPPYRANE ol
[ ] ™"
L] -
TARKLOAL o
[~ .} ;- |
ws M
] b
TaLWAL an
[ ! aa
ERIL 14
L Y L]
uRaRil 1
(. 8 \J
| 7
URARGIE 3
-
Iy
L]
q
3
) |
B
1

Queensland

$ER FLEQE
THERTOTHT

2]

Page 30 of 35



F 5% & F R %3 9 3 9 B 8 8B 8 a & &8 w r ¢ % % % & ¥ A AR o= o= =

HIRHIHIREnnmi

s =

Page 31 of 35




E~)AEMO

B % 2 2 8 7 8 4 & & 2 s # n A ® ¥ M 8 ® oMomoaE m

South Australia

: : . -
mnmmImnnnn

Tasmania

B.4

¥ 3 9357 @ 2%
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OAKLAND
MOKAYL
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GLOSSARY

Abbreviations

ERINES

Tenm

Australian Enengy Marke? Operadar Lid
Drspanch inlerend

Electrchy Markel Managemment Spsiam
Ensrgy Masnmageman) Sysiem

LafiHang. Side

Metwoek Coefnod System Proleclion Schemes
Nallonal Elediricily Marke!

MEW Otspabcis Emgime

Mational Eleciiioty Mues
Rigt-Mand-Side

Superazary Coninol and Onda &oguisition

Trading Intesvial
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