Loy Yang Marketing Management Company Pty. Ltd.
AGL Hydro Pty. Ltd.

International Power (Hazelwood, Synergen, Pelican Point and
Loy Yang B)

TRUenergy Pty. Ltd.
Flinders Power

Hydro Tasmania

13 April 2007

Dr John Tamblyn
Chairman

AEMC

Level 16, 1 Margaret St,
SYDNEY NSW 2000

By email: submissions@aemc.gov.au

Dear Dr Tamblyn

RULE CHANGE REQUEST: MOVE SNOWY CSP/CSC TRIAL INTO
CHAPTER 3

Further to our Rule change request dated 15 March 2007 please find
attached a further submission from the above listed group of NEM
generators, known as the “Southern Generators”. This submission is the
modelling report undertaken on our behalf by ROAM Consulting, to support
the Southern Generators Rule change request to move the Snowy
CSP/CSC trial and the negative settlement rule change from Chapter 8 of
the Rules into Chapter 3.

The ROAM report also supports the Southern generators submission to the
Commissions Draft Determination - Abolition of the Snowy Region, to be
forwarded under separate cover.



The report is also relevant to the Macquarie Generation Rule change
proposal to establish new Snowy regions.

The Southern Generators' engaged Roam Consulting to emulate the
approach used by Frontier Economics to model the market efficiency gains
attributed to the various proposals for the Snowy region. Roam have
expanded their modeling exercise to include the Current Arrangements™.
Roam did not emulate the Frontier risk assessments.

There are some differences between the Roam and Frontier results and
these are discussed in our submission to the Draft Determination -
Abolition of the Snowy Region.

The Roam report relates primarily to the first of the seven decision criteria used
when assessing a proposal against the NEM Objective, ie:

The likely effect of the proposal on the economic efficiency of
dispatch — being the minimisation of the resource costs of
dispatch to meet load;

The ROAM analysis shows that greater economic efficiency of dispatch is likely
to be achieved with the Current Arrangements over those currently being
considered as part of the Snowy Region Rule change draft determination.

In terms of efficiency of dispatch, the ranking of the alternative
arrangements modeled by ROAM, from worst to best is:

Dispatch Costs ($m/year)
Scenario Roam Compared to
Reference Total Current
Arrangements
Split Region SRD 2095.8 +2.1
Snowy Region Abolition | gyp-
with Clamping CLAMP 2094.8 +1.1
Snowy Abolition SHP 2094.7 +1.0
Business as Usual
(Clamping) BAU 2094.0 +0.3
Current Arrangements BAU -CSP 2093.7 0

This ranking has changed from the preliminary ranking in our initial submission
however the Current Arrangements at least in the short term provide the most
efficient outcome.

Further, as the Current Arrangements are already in place, there would be no
cost of implementation for NEMMCO and the market participants, whereas the
cost of implementation of all the other alternatives is likely to be significant and
may outweigh their respective benefits.

' Current Arrangements mean the CSP/CSC trial and the Southern
Generators' variation to address negative settlement residues.



The Roam report also demonstrates that the abolition of the Snowy region is
not the best regional change alternative of those currently under
consideration.

We believe that it is important to the future of the NEM that any regional
boundary decision is taken after consideration of all the relevant facts and in
accordance with the appropriate regional boundary change processes. In the
interim the Current Arrangements provide the least cost most efficient
outcome.

If you have any questions regarding this submission please contact Roger Oakley on
(03) 96122211.

Yours faithfully,

Roger Oakley
Loy Yang Marketing Management Company Pty. Ltd.

Level 27, 459 Collins Street,
Melbourne, Victoria 3000

(on behalf of the participants listed)

Ken Thompson Alex Cruickshank

General Manager Manager NEM Development

Loy Yang Marketing Management | AGL Hydro Pty Ltd

Company Pty Ltd

Ben Skinner David Hoch

Regulatory Manager, Wholesale Market Specialist
Markets International Power

TRUenergy Pty Ltd

David Bowker Reza Evans

Manager Regulatory Affairs Manager Energy Policy & Regulation
Hydro Tasmania Flinders Power
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EXECUTIVE SUMMARY

The Southern Generators Coalition (SGC) has regdesteview of the proposed Snowy Regional
boundary change, which was recently the subjeet Dfaft Rule determination by the Australian
Energy Market Commission (AEMC). ROAM Consultinrg@AM) has conducted a replication

exercise of the modelling undertaken by the AEM@ &@s consultants, Frontier Economics
(Frontier) in response to the requested review.

The configuration options assessed by the AEMC were

1. The existing Business As Usual (BAU) regional boanek including the Snowy region,
excluding implementation of the CSP/CSC Trial amaitSern Generators’ Rule changes.
Instead interconnector ‘clamping’ is implementedha BAU case;

2. The Snowy Hydro Proposal (SHP), excluding clampinigrvention to avoid negative
settlement residues. In this case it is assumatl rikgative settlement residues are
negligible following the abolishing of the Snowygren; and

3. The Split Region proposal with Dederang (SRD) ideldi in the Murray region and set as
the Murray regional reference node.

ROAM has replicated the above three options, tagethith two additional sensitivity cases. They
are: an alternative BAU case representing the ptestiation in 2007 with the existing regional
configuration and allowance for CSP/CSC and Soutl&nerators’ Rule settlement adjustments;
and, an alternate Snowy Hydro proposal, includitgmping intervention to avoid negative
settlement residues. They are labelled as follows:

- Business as usual with CSP/CSC and Southern Gergrgule (BAU-CSP); and
- Snowy Hydro Proposal with clamping (SHP-CLAMP).

ROAM'’s modelling includes modelling of typical SngviHydro bidding and implementation of
strategic bidding behaviour for the Snowy Hydro nplaas described in the AEMC Draft
Determination. A summary of outcomes from ROAM'sdelling is presented and contrasted with
the Frontier modelling documentation.

ROAM'’s ranking of the options (for typical Snowy Hip bidding) in terms of decreasing annual
NEM cost is:

Case NEM Cost ($millions)
BAU 2,098.8
BAU-CSP 2,096.7
SHP 2,096.7
SHP-CLAMP 2,096.5
SRD 2,096.5

ROAM's ranking of the options (after Snowy Hydraategic bid optimisation) in terms of
decreasing annual NEM cost is:

ROAM Consulting Pty Ltd AM EXECUTIVESUMMARY
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Case NEM Cost ($millions)
SRD 2,095.8
SHP-CLAMP 2,094.8
SHP 2,094.7
BAU 2,094.0
BAU-CSP 2,093.7

Here it can be seen that the relative ranking efsitenarios changes due to the different impacts of
strategic bidding. The preferred alternative inmerof NEM efficiency is the BAU-CSP case, i.e.
the present situation. The BAU case with clampsthe next most efficient, at around $0.34m/a
higher cost. The Snowy Hydro proposal with clargpiwhich is the likely implementation option
for the Snowy Hydro proposal, has an estimatedéi/a higher total NEM production cost than
the present situation.

Frontier's modelling concluded that the BAU casapgroximately $2.0m less efficient in terms of
NEM dispatch costs than the SHP case. ROAM’s ntiogelconflicts with this conclusion.
ROAM'’s analysis concludes that the Business-As-Usaae provides a more efficient outcome
than the Snowy Hydro Proposal by approximately $libn per annum.

Similarly, Frontier's conclusions were that theiSBlegion case (SRD) improved NEM efficiency
by approximately $3.5m. ROAM does not support tuaclusion, with a NEM efficiency loss of
$1.8m under the SRD proposal.

ROAM'’s analysis of the two other cases not includedhe Frontier work for the AEMC is
significant. The BAU-CSP case shows the comparslli®! dispatch costs when clamping is not
used to manage the accumulation of negative sedtiesn The current Tumut CSP / CSC rules
instead have been calculated in order to modettineent NEM dispatch scenario. NEM dispatch
costs are lowest in this case of the five casesettext] at approximately $2,093.7m per annum.

We consider the SHP-CLAMP case to be the mostyik&lplementation of the Snowy Hydro

Proposal, with NEMMCO implementing clamping to reduthe accumulation of negative
settlements residues. ROAM has concluded thaGthie-CLAMP case has a total NEM cost of
approximately $2,094.8m per annum, $0.8m lessieffichan the BAU case (which also invokes
clamping), and approximately $1.2m less efficiéwairt the BAU-CSP case.

The Frontier analysis relied heavily on the resuwfsa single demand point as far as the
accumulation of efficiency benefits to either thdPSor SRD cases. ‘Demand Point 29’ (DP29)
represented a period of relatively high NEM demapatticularly Victorian and South Australian
demand. Across 17520 periods, the ROAM analysisdentified a reasonable number of periods
which can be considered to approximately modeldispatch under Frontier's DP29. ROAM
however has been unable to associate the efficieangfits identified by Frontier to these periods.
Loads close to Frontier's DP29 were periods of gahehigher, or the same, NEM costs as
compared with the NEM costs for the BAU case.

ROAM concludes that NEM loads around DP29 do nalvigie a significant benefit to Snowy
Hydro for strategic withdrawal of capacity in th&B case, nor strategic supply of higher capacity

ROAM Consulting Pty Ltd EXECUTIVESUMMARY
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in the SHP case. We did however find that the fitsneere accrued over a wider range of loads
due to this general type of behaviour from the Snélydro plant in the presence of clamping in
the BAU case, but mainly during summer period Hagtd conditions.

ROAM Consulting Pty Ltd AM EXECUTIVESUMMARY
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1) INTRODUCTION

The Australian Energy Market Commission (AEMC) hacently published a Draft Rule
Determination on the Snowy Hydro Limited proposat & regional boundary change. Snowy
Hydro has proposed that the Snowy region be alsalisAnd that the Tumut plant be included in
the New South Wales Region, and the Murray and &yattplant become a part of the Victorian
Region. Frontier Economics (Frontier) undertookdeibng work as consultants to the AEMC to
compare the Snowy Hydro Proposal with the existeégional boundaries.

The AEMC concluded that the Snowy Hydro boundargngle proposal is likely to promote
stronger competition in the NEM, leading to moricednt dispatch of generators, lower and more
cost-reflective pricing and enhanced opportuniéiad incentives for inter-regional trading. The
Southern Generators Coalition (SGC) has request®dMR Consulting (ROAM) to advise
whether, if the assumptions are different, woulel dlatcomes be different from those identified by
the AEMC. The major benefit to the Rule changeoading to the analysis completed as part of
the Draft Rule Determination document, is the reah@f interconnector ‘clamping’. However if
clamping is removed (with the application of CSROC&hd also the Southern Generators rule), in
SGC'’s view then there is no benefit.

2) SCOPE OF WORK

This assessment concentrates on one particulancfadayear, which has been selected to be
2008-09, which will provide an outlook which is repentative of several future years ahead. Itis
also the middle year of Frontier's modelling. The-C market forecasting softwarbas been
used to model the whole NEM on a half hourly bésiseplicate, as far as possible in the limited
time frame available, the description of the maddgllundertaken by Frontier in support of the
AEMC'’s draft determination.

The purpose is to replicate and validate or othewie basis upon which the AEMC reached its
draft decision to accept the Snowy Hydro proposalhe SGC's initial assessment of the
determination has revealed several key issues miargafurther investigation, involving the
following steps:

* Repeat modelling with CSP/CSC trial system in plddee modelling appears to have
also considered that where the Murray-Tumut coimdtia binding, that the proposal
will more efficiently price Tumut generation compdrto a base case where Tumut is
priced at the Murray node. However the presentefint” arrangements include a
CSP/CSC trial system at Tumut which accuratelygsritumut, yet does not appear to
have been considered as an alternative. ROAM has agked to consider that had the
“interim” arrangements been considered as therat®e, to what extent would this
have altered the conclusion.

« Repeat modelling with “Southern Generators’ Ruleal@je” in place: This should
address the Inter-regional Settlement Residue (JR8Rmping” issue. ROAM has
been asked to consider were this arrangement ss#iedase-case what difference to
the conclusion would have been reached.

! This software has been used on behalf of NEMMC@stablish minimum reserve levels for all regiofis o
the NEM since 2004.

ROAM Consulting Pty Ltd MAIN REPORT
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* Determine whether physical constraints that existwben Tumut and Sydney and
between Melbourne and Murray have been adequaiesaed by the AEMC in light of
the existing interim arrangements of the CSP/C&(C tr

* The Snowy Hydro Proposal requires using static fastors for Murray (against VIC
RRN) and for Tumut (against NSW RRN) which, duehe large distances and flow
variances, should result in some mispricing (see

Hydro Tasmania submission). In the existing, Figure 3.1 — 2-4-C Zonal
interim, Eraring and Macquarie generation Interconnected Model

proposals however dynamic loss factors are ug
ROAM is asked to consider whether Frontier hi
satisfactorily included this matter in its modedin
and if not, whether it would have influenced th
conclusion by the AEMC.

¢ Examination of ‘demand point 29’ (DP29) in th
Frontier modelling. This demand point is given
strong weighting in the calculation of the benef
associated with Business As Usual (BAU) cases
modelled by Frontier vs the Snowy Hydr
Proposal. ROAM is asked to consider whether
AEMC has given appropriate weight to this matte
whether the results would be different undt

ide Bay
¢
different assumptions and if so, whether it wou ‘
have influenced the conclusion. h
3) 2-4-CSIMULATION MODEL AND . X
GENERAL ASSUMPTIONS @ @
3.1) 19ZONE INTERCONNECTED

M ODEL OF THE NEM

For this project, ROAM has applied a 19 zone madle
the NEM incorporating:

e 11 zones in QLD;
e 2zonesin NSW

e 2 zonesin Snowy;
e 2zonesin VIC;

« 1zonein SA; and
e 1zonein Tas.

Armidale

The underlying zonal structure and network topoloy
of the NEM is maintained for all regional developrhe
options considered.

For alternative regional development proposals t
zones have been re-allocated to the appropriaten®d
and the LP constraint equations have been modi
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according to the different constraint equation.sets

3.2) TRANSMISSION

All interconnector limit equations have been maoettllin the market simulations as
published in the 2005 Annual National Transmisssdatement (ANTS) workbook. This is
consistent with the description in the AEMC dratemination.

Transmission limit equations for the Snowy Hydrogtisal and the Split Region-Dederang
Proposal have also been applied consistently with description in the AEMC draft
determination, using data obtained from the AEMC.

3.3) DYNAMIC INTER-REGIONAL AND STATIC MARGINAL LOSS
FACTORS

All dynamic and static loss factors for the varioegional development proposals have been
modelled in the market simulations.

As the regional reference nodes for the Snowy Hgdmerators change between the models,
a different set of generator marginal loss factepplied to the Snowy Hydro generators in
each model.

The Inter-Regional Loss Factor (IRLF) equations atatic Marginal Loss Factors (MLF)
for the Business As Usual cases were taken diréaiiy the ‘List of Regional Boundaries
and Marginal Loss Factors for the 2006/07 Finan¢edr’ document from NEMMCO.

For the Snowy Hydro Proposal model and the Spligite Dederang Proposal model we
applied the alternate IRLFs and MLFs provided ey AEMC.

The differences in the IRLFs between the model® dbke into account the ‘new’
interconnectors. The Snowy Hydro Proposal modelahaswly formulated IRLF applied to
the Victoria to New South Wales interconnector fvihe New South Wales reference node
referred to the Victoria reference node. For thét egion-Dederang Proposal model, the
present IRLF for New South Wales to Snowy is agptie the ‘new’ New South Wales to
Tumut interconnector. For the Dederang (Murrayoepio Tumut interconnector a lossless
model was applied. A new IRLF was formulated fa Yfictoria to Dederang interconnector,
as provided by the AEMC.

3.4) DEMAND AND ENERGY FORECASTS

ROAM has developed half hourly load trace forecémtdhe NEM corresponding with the
2006 NEMMCO SOO Medium economic growth, 50% Prolitsthdf Exceedence (M50)
forecasts for regional energy and demand. The-P@0Sistoric load trace has been used as
the reference for developing the 2008-09 year fiselbad traces.
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3.5) GENERATOR BIDDING BEHAVIOUR

3.5.1) Al NEM Plant excluding Murray and Tumut Power
Stations

ROAM completed a detailed NEM reliability assessmen behalf of NEMMCO to
establish regional minimum reserve levels in 20086 MRL studies). The data set applied
in the 2006 MRL studies has been scrutinised apliceeged by NEMMCO. The data set is
detailed in the Assumptions Report for the 2006 MRudies and is available from the
NEMMCO websité. Given the time constraints for completing thigdy, and in the interest
of transparency of data availability, ROAM has ugieel generator SRMC and LRMC data
and bidding behaviour adopted for the MRL studiesluding management of hydro and
other energy limited plant throughout the NEM. Tdeneral bidding behaviour of NEM
plant is described below.

All existing and assumed new entry thermal genesat@ave been bid into the market as
follows:

Baseload plant
Bid minimum generation level at $0.
Bid remainder of plant capacity at SRMC.

Intermediate plant
Bid full capacity at SRMC.

Peaking plant
Bid full capacity at LRMC.

It is noted that the bidding behaviour adopted hiexyex minor departure from the
Frontier Economics (Frontier) studies undertaken floee AEMC which state that a
bid price of five times SRMC has been applied fbpeaking plant. However, this
generally gives bidding prices in the same rangeRBIC for those plants.

Energy limited plant including all NEM hydro plahés been bid into the market according
to long term average operating profiles. To adhiths, energy limited plant is bid into the
market at a very low price (between $0 to $5/MWir) the capacity that would historically
be dispatched within each half hour of the yeahe Temaining capacity is bid into the
market at a high price, (around $500/MWh) and soaias available for reliability purposes,
but generally is not called on to run, except fitmations when interconnector and intra-
connector constraints are binding, given the résh@ NEM plant is mainly bidding below
$500/MWh.

2 http://www.nemmco.com.au/powersystemops/240-0020. ht
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3.5.2) Murray and Tumut Strategic Bidding

As described in the Frontier modelling documentsgti®l different strategic bidding
strategies by Snowy Hydro for the Murray and Tuimordver stations have been assessed to
determine the optimum bidding strategy that willxingise Snowy Hydro revenue on a half
hourly basis. The 81 different bidding scenari@ssapplied in Appendix B.

The historic annual average capacity factor of Snblydro’s plant is approximately 15%,
providing around 4900GWh/a generation on a lonmtaverage. This is the target Snowy
Hydro energy production chosen by Frontier (secAdh3.11). ROAM’s analysis assesses
the outcome of the 81 alternative strategic sinmat against a ‘typical’ annual dispatch
scenario (the 82 case in Appendix B) to provide a revenue-optimigedfolio of bidding
cases with approximately 14% annual capacity factdthis therefore allows strategic
bidding to increase total annual generation, frggpraximately 4600GWh to the cap of
4900GWh.

For each regional boundary option (BAU, Snowy Hygdroposal, Split Region - Dederang
proposal) ROAM has therefore modelled 82 separatge cstudies at the half hourly
resolution for the 2008-09 year, based on the 8ategjic bidding alternatives used by
Frontier and the additional ‘typical’ profile.

The methodology adopted to replicate Frontier'dyeis, but on a half hourly basis, was:

- For each half hour we compared Snowy Hydro revgraneiWh for each of the 81
possible strategic bids against the ‘typical’ lod the half hour;

- In each half hour, we chose the best strategidgdstrategy out of the 81, provided
the Snowy Hydro production revenue (in $/MWhxceeded the ‘typical’ bid
revenue (in $/MWh) by an adjustable margin. Aduitlly the outcome for the
strategic bid must also increase Snowy Hydro gresgsnue ($) for the half hour:

- This meant that Snowy Hydro generation could inseear decrease in the half
hour provided the half hourly revenue increased;

- In many cases it was observed that a reductiomow$ Hydro output would
increase half hourly revenue through higher poigs:,

- Snowy increases generation only when the resultévgnue (in $/MWh) is
appropriately high, thereby ensuring that Snowy im&es its revenue potential
given its energy constraints; and

- For more than 75 percent of half hours, the ‘typicial was retained.

In this way dynamic bidding has been adopted cterdly with the way that Frontier has
modelled dynamic bidding.

The methodology delivers the best strategic outcéoneSnowy Hydro for each regional
configuration for the whole year, for each recoufagion of the Snowy regional boundary.

% Since the Snowy revenue is affected by the CSP/G®0thern Generators Rule, ‘clamping’, location of
regional reference nodes, and so forth, the Snawvgrnue after all adjustments has been the critéddon
determining the optimum bidding strategy.
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The optimum revenue outcome for Snowy Hydro is wated, subject to a maximum
generation cap of 4900GWh per annum, and a mininganeration requirement of
4250GWh. In all cases the generation profile mayedo the cap.

The Snowy Hydro revenue per half hour has beerulzbtd to account for the different
regional boundary configurations and the applicataf CSP/CSC and the Southern
Generators’ Rule (where applicable).

Due to time constraints, strategic bidding was ingtlemented for generation other than
Murray and Tumut generators. However, the intréidacof random forced and planned
outages goes some way towards replicating the miraef other NEM plant, which has
been bid in mainly at SRMC as described in Se@iérnl.

3.6) EXISTING AND NEW ENTRY GENERATION CAPACITIES

All existing NEM plant is included in the model psr the 2006 MRL studies. There are no
scheduled retirements within the outlook periodtfes study.

We included new entry generation across the NEMedbasn committed or advanced
proposals in order to meet the NEM regional minim@serve level requirements. Table
3.1 shows the new entry generators assumed f@0D& 09 year study.

Table 3.1 — New Entry Generation Plant InstallationSchedule
Year | Quarter Region Plant Capacity (MW)
2007 3 Queensland Kogan Creek 750MW
2008 3 South Australia Hallett B 120MW
3 New South Wales Tallawarra 400MW

3.7) GENERATOR FORCED OUTAGE RATES

Generators throughout the NEM have forced and gldwoutages representative of those
used for the NEMMCO 2006 Minimum Reserve Level ssd However, Snowy Hydro
units have not been subject to forced or plannddgms to avoid the interaction between
strategic bidding and outage patterns of Snowy bBlyglant. This is justifiable for this
project, based on the anticipated low forced outemjes for Snowy Hydro generators.
Furthermore it is likely that Snowy Hydro capadityitations due to planned outages will
not significantly reduce Snowy Hydro capacity ire theasons where maximum generation
from Snowy Hydro is likely to occur or be required.

The random forced and planned outage patterns thoeer NEM generators have been
maintained identical for each of the regional bamdchange options and therefore the
simulation outcomes for the different regional égufations are directly comparable.
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3.8) NEM PrRobpUCTION COSTING

To maintain consistency between generator dispatchproduction costing, plant has been
costed at the same price as itis bid. That is:

Baseload plant
Plant dispatch is costed at SRMC.

Intermediate plant
Plant dispatch is costed at SRMC.

Peaking plant
Plant dispatch is costed at LRMC.

Again, the SRMC and LRMC values applied are asiphbbtl in the 2006 MRL studies
Assumptions Report.

If load shedding occurs, due to generation shdstial inter- or intra-regional constraints
isolating high loads from generation, regional ppates will increase to the Value of Lost
Load (VOLL) or $10,000/MWh. NEM production costswever are not adjusted for VOLL
events.

3.9) SUMMARY OF MODELLING FEATURES

Table 3.2 — Summary of Modelling Features

Feature Description
Model 19 Node Model incorporating NEM 6 region miodand alternative %
region (Snowy region abolition) and 7 region (si@imowy region)
configurations.

Bidding Competitive bidding for Murray and Tumutlpnand SRMC bidding
for other plant, except peaking plant at LRMC
Load Forecast Half-hourly M50 load trace forecasineet NEMMCO SOO 2008-09
energy and demand targets for each individual regio
Constraints The full set of NEMMCO ANTS constrajntgs well as alternat]
constraints for cases involving changed region daties (as used i
Frontier modelling)

> O
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M ODELLING METHODOLOGY

4.1) CASES ANDKEY FEATURES

ROAM has developed five cases to replicate andyaadfrontier’s findings and also to test
the alternative conditions as requested by the SA@e cases developed are described
below.

4.1.1) Business-As-Usual Case (BAU) [As modelled by
Frontier Economics]

This case maintains the region boundaries as thegrtly exist. In this case, it is assumed
that NEMMCO manages the accumulation of negativdeseent residues on the Victoria-
Snowy and Snowy-NSW interconnectors by restricfftgpmping”) power flows at times
when negative settlement residues would otherwiseraulate.

NEMMCO'’s Operating Procedure — Dispatch (SO_OP3d@ines NEMMCO'’s procedure
and trigger criteria for managing negative settlemresidues. From December 2004, if the
accumulation of negative residues over a periodoointer price flows is forecast to reach
$6,000 then NEMMCO would apply constraints to praévéhe further accumulation,
provided power system security could be maintainétese constraints would remain in
place until they could be revoked without creatognter price flows. This trigger applies to
all inter-regional constraints.

In general, interconnector limits may move at & rab greater than that which applies for a
planned outage. This ramping ceases at the poiwhizh counter price flows are halted.
From that point on, periodic adjustment of the lefehe constraint might be necessary due
to changing market conditions by either:

* Increasing the level of constraint if counter-piflcevs re-emerge; or

* Relaxing the level of constraint if significant [fose inter-regional settlement
accumulations indicate that the current level ofstraint is excessive.

Clamping power flows in this way can undermine cetitjve pressure, distort the efficiency
of dispatch and pricing outcomes, and reduce tleetdfeness of Inter-Regional Settlement
Residue (IRSR) units as an interregional price medimstrument.

4.1.2) Business-As-Usual Case with CSP/CSC and the
Southern Generators’ Proposal (BAU-CSP)

This case features implementation of the currenP/CSC trial payments as well as a
mechanism for using positive NSW-Snowy residuesotiset negative Snowy-Victoria
residues through application of the Southern Geoer&ule.

As of 1 November 2006, action to minimise negatiesidues on the Victoria-Snowy
interconnector is not undertaken if a constraintthe Murray/Tumut constraint list is
binding, or is forecast to bind, during the perafchegative residue accumulation.

ROAM Consulting Pty Ltd

WWW.r

MAIN REPORT

R8AM
CONSULTING

oamconsulting.com.au ENERGY MODELLING EXPERTISE Page 8 of 38



Project Southern Generators Coalition NEM DEVELOPMENT
Report to: Analysis of the AEMC Draft Rule
Determination to Abolish Snowy Region —
Appendix A Modelling

3 April 2007

If negative residues accumulate, or are forecasacmumulate, on the Snowy to NSW
directional interconnector (i.e. for flow from Snpwo NSW), action to minimise negative
residues is not undertaken if a Snowy intra-redicnastraint with a fully co-optimised type
formulation is binding, or is forecast to bind, ihgr the period of negative residue
accumulation.

Instead, negative settlement residues are refutilledgh the eight separate trading amounts
detailed in The Rules in Chapter 8A, Part 8, wHRDAM has replicated in full, in order to
determine revenues under the present arrangenardsassuming Snowy Hydro does not
hold SRA units on the SN_NSW interconnettor

4.1.3) Snowy Hydro Proposal (SHP) [Abolish Snowy Region]

This proposal would abolish the Snowy region, arauide Tumut in the New South Wales
region. The Murray and Guthega plant would be ledtan the Victorian region. The
existing Victoria-Snowy and Snowy-NSW interconnestare replaced with a single
Victoria-NSW interconnector.

In Frontier's modelling of this proposal, therens clamping of flows on this new VIC-
NSW interconnector to manage negative settlemesitlues under this proposal. The
AEMC report states that negative settlement residuethis new interconnector were small
enough to ignore.

4.1.4) Snowy Hydro Proposal with Clamping (SHP-CLAMP)

To test the sensitivity of clamping interventiontbe Snowy Hydro Proposal the above case
has been repeated with clamping activated on the\fil€-NSW interconnector.

4.1.5) Split Region-Dederang Proposal (SRD) [Split Snowy
Region]
This proposal splits the Snowy Region so that Muaed Tumut become separate NEM
regions. The new Murray region includes Dederanthasegional reference node (RRN).

The existing Victoria-Snowy and Snowy-NSW interceators are replaced with three new
interconnectors: Victoria-Murray, Murray-Tumut, afidmut-NSW.

In Frontier's modelling of this proposal, clampifgynot implemented to manage negative
settlement residues.

“In order to calculate the revenue impact to Snblygiro for TA7 and TA8, which adjusts the gross IRSR
for the SN_NSW interconnector, an assumption of%h&RA Unit holding is required. An assumption of
0% SRA Unit holdings has been made. In any cdasembuld not materially affect the way in which Sno
Hydro behaves as the VIC_SN negative IRSR is memelly due to loop flows rather than participant
behaviour.

ROAM Consulting Pty Ltd MAIN REPORT

R8AM
CONSULTING

www.roamconsulting.com.au ENERGY MODELLING EXPERTISE Page 9 of 38



Project
Report to:

4.2)

Southern Generators Coalition

SUMMARY OF CASES

NEM DEVELOPMENT
Analysis of the AEMC Draft Rule

Determination to Abolish Snowy Region —

Appendix A Modelling

3 April 2007

The following table illustrates the main featurégach case evaluated by ROAM.

Table 4.1 — Scenarios and Features

BAU BAU-CSP SHP SHP-CLAMP SRD
Snowy region Snowy region Separate
Regional Current Current abolished, Tumut| abolished, Tumut| regions for
Configlljration Snowy Snowy in NSW, Murray | in NSW, Murray | Tumut and for
9 Boundary Boundary and Guthega in | and Guthegain | Murray and
Victoria Victoria Guthega
Clamping on Present No N/A N/A N/A
Victoria-Snowy
Clamping on
Snowy-NSW Present No N/A N/A N/A
Clamping on
VIC-NSW N/A N/A No Present N/A
CSP/CSC No Present No No N/A
Southern No Present N/A N/A N/A

Generators Rule

5) MODELLING OUTCOMES

5.1)

BusINESSAs-UsuAL CASE (BAU) [As MODELLED BY FRONTIER
Economics]

These tables summarise the initial outcome withitgl’ bidding of Snowy Hydro together
with the outcome of strategic Snowy Hydro biddimg dptimise Snowy Hydro revenue

($millions). The tables also show correspondiniges of Snowy Hydro average revenue in

$/MWh, Snowy Hydro energy production, NEM produnticosts and the Victorian pool

price. The result of applying strategic biddingSaowy Hydro is such that revenue is

significantly increased and Snowy Hydro energy pobddn increases to the cap of

4900GWh.
Table 5.1.1 — Market Summary of BAU Outcome
SH SH Gross SH Average | NEM Production Victoria
. Annual Avg
Production Revenue Revenue Cost Pool Price
(GWh) ($M) ($/MWh) ($M) (S/MWh)
Typical SH 4,617.66 95.44 20.67 2,098.8 25.33
Operation
Strategic SH 4,899.07 136.20 27.80 2,094.0 28.62
Operation
SH Optimisation 281.41 40.76 7.13 4.8 3.28
Impact

The above table shows that NEM efficiency improveth strategic bidding of Snowy
Hydro, however this is primarily due to the incregsitilisation of Snowy Hydro plant, with
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the optimisation allowing an increase of 300GWhnfrd600GWh to 4900GWh. The
additional generation at Snowy, costed at $1.00/Mdisplaces various other higher cost
generation, thereby lowering overall productiontsos

The next table shows the cumulative negative saéie residues on the interconnector(s)
between NSW and VIC. This provides an indicatibrthe severity of negative settlement
residues for each of the cases. In the BAU caserconnector clamping is implemented to
manage negative residues if the dispatch is expeoteause a negative settlement residue
greater than $1500 in any single trading interdélmay be seen here that strategic bidding
of Snowy Hydro causes a higher incidence of negatbettlement residues. The
accumulation of any negative settlement residueghia case is caused by numerous
insignificant NSRs, below the clamping threshol&d$00 per trading interval.

Table 5.1.2 — Transmission Summary of BAU Outcome
Gross Negative Settlement Residue Accumulation ($M)
VIC_SN SN_VIC SN_NSW NSW_SN Total NSR
Typical SH 0.00 0.05 0.39 0.00 0.44
Operation
Strategic SH 0.00 0.12 0.43 0.00 0.55
Operation
SH Optimisation -0.00 0.07 0.04 -0.00 0.11
Impact

The frequency of ‘strategic moves’ from Snowy Hydenerators is presented in Appendix
B.2. This illustrates the number of times that #Marray/Tumut generators alter their
production level, from the ‘typical’ profile, in der to achieve a greater revenue return. In
some cases this will be a withdrawal of capacitypared with the typical profile, in order
to increase prices in the Snowy and/or adjoiningjores. Conversely in some cases an
increased level of production will not cause a Higant reduction in pool price and
therefore revenue will increase. Table B.2 shdwa there is a wide variety of strategic
moves in this BAU case which provides Snowy Hydiithvincreased overall revenue. A
significant proportion of these are moves to lowels of Murray output with varying levels
of Tumut output to best capture the effect desdrie ‘importing the VIC pool price into
Snowy'.

Under the current regional configuration, thereaiseasonable incidence of events which
invoke clamping conditions. There are a total 47 $eriods, approximately 2.5% of all
periods, which cause a clamping event on the NS@hitmwy interconnector and a total of 6
periods on the Snowy to Victoria interconnector wh8nowy Hydro bids its plant
strategically. Alternatively with Snowy Hydro ugitits typical bidding profile, there are
only 40 periods throughout the year which invokangbing. This included 33 half hours
where the NSW to Snowy interconnector is clamped, & half hours where the Snowy to
Victoria interconnector is clamped.

Figure 5.1 below shows the frequency of these clagnperiods. As the figure shows, the
vast majority of clamping events on both intercartaes occur during the high load summer
period.
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Figure 5.1 - Frequency of Clamping Events in Busirss as Usual case

-
o]
o

-
D
o

-
N
o

-
N
o

=
o
o

o]
o

Number of clamping events
(2]
o

N
o
f
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Joe o on M | e

Jun-08 Jul-08  Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09
Month

N
o
L

EONSW - SNO & SNO - NSW ENSW - SNO & SNO - NSW B SNO - VIC & VIC - SNO B SNO - VIC & VIC - SNO
Clamping (Strategic SH Operation) Clamping (Typical SH Operation) Clamping (Strategic SH Operation) Clamping (Typical SH Operation)

5.2) BuUSINESSAS-UsuAL CASE WITH CSP/CSCAND THE SOUTHERN
GENERATORS’ PROPOSAL (BAU-CSP)

This case, which represents the present situgpiavides a more efficient NEM dispatch
with $0.34m/a reduced NEM costs for the optimisasles, and also a reduced capability for
strategic operation from Snowy Hydro, when compawéti the BAU case as described in
Section 5.1.

While there are a significant number of strategmves in the BAU-CSP case for Snowy
Hydro, their influence on market outcomes is mitigbthrough the application of the market
derogations and hence removal of the need to clatepconnector flows. The CSP/CSC
scheme removes the benefit of strategic operaticheoTumut generators to constrain the
Snowy intra-regional connector. There is therefieereased incentive to ‘import the VIC
price’. Furthermore, the removal of clamping po®s a more efficient dispatch by not
limiting flows from region to region.

When compared with the BAU case above, the BAU-C&PBe decreases the forecast
revenue for the Snowy Hydro generators after sifatbidding. This shows the reduced
incentive and capability for Snowy Hydro to infleenmarket outcomes. This coupled with
removal of interconnector clamping leads to a neffieient dispatch of the NEM.
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Table 5.2.1 — Market Summary of BAU-CSP Outcome
SH SH Gross SH Average NEM Production Victoria
. Annual Avg
Production Revenue Revenue Cost Pool Price
(GWh) ($M) ($/MWh) ($M) ($/MWh)
Typical SH 4,617.71 98.07 21.24 2,096.7 24.86
Operation
Strategic SH 4,900.56 126.31 25.77 2.093.7 28.85
Operation
SH Optimisation | 5g5 gg 28.24 454 -3.0 3.99
Impact

Due to application of the CSP/CSC mechanism trereduced incentive for Snowy Hydro
to operate in a manner which causes the bindintgeSnowy intra-regional constraint and
exploits the capacity for the generation at Turougxploit market power in certain dispatch
scenarios. In this case, the CSP/CSC mechanisnthanBSouthern Generators Rule is used
to manage negative settlement residues, theretore saccumulation of NSRs will occur
during dispatch. However, the CSP/CSC trading artsoapply post-dispatch to offset these
residues on the Snowy to NSW interconnector. Snidygro Ltd in this case by definition
will reimburse the Settlement Residue Auction p@®RA) the amount of the negative
settlement. Negative settlements on the SNO-VIraonnector are managed by the
Southern Generators rule, such that positive set¢iies on SNO-NSW in the same period
are used to offset negative settlements on SNO-VIC.

Table 5.2.2 — Transmission Summary of BAU-CSP Outeoe
Gross Negative Settlement Residue Accumulation ($M)
VIC_SN SN_VIC SN_NSW NSW_SN Total NSR ($M)

Typical SH 0.00 0.26 0.46 0.00 0.73
Operation

Strategic SH 0.00 2.03 0.78 0.00 2.81
Operation

SH Optimisation -0.00 1.76 0.32 -0.00 2.08

Impact
5.3) SNowy HYDRO PROPOSAL (SHP)[ABOLISH SNOWY REGION]

Compared with the present situation (BAU-CSP), ttase shows higher (less efficient)
NEM costs by $1m/a and higher Snowy Hydro reventialso shows higher Victorian pool
price outcomes, compared with the BAU-CSP case.

Analysis of Table B.4 in Appendix B shows that liistcase Snowy Hydro has a significant
incentive to operate strategically to maximize rawe with a relatively large number of
moves from the typical profile, compared with th&UBcases. The most frequent strategic
move for Snowy Hydro is to withdraw Tumut outpudrfr the NEM at times of low NEM

reserve margins and high southerly flows. This canse the Sydney-Tumut constraint to
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bind (the existing NSW-Snowy interconnector). ites of high VIC pool price Murray can
then operate up to an optimal level to achieve mami returns. This is evident in the
number of moves to strategic bids with zero Tumutpat and varying Murray output (Bid
IDs 10, 19, 28, 37, 46, 55). Snowy Hydro has atmiesce as many bidding changes
towards these profiles than the BAU-CSP case, ppdoaimately six times more than the

BAU case.
Table 5.3.1 — Market Summary of SHP Outcome
SH SH Gross SH Average NEM Production Victoria
. Annual Avg
Production Revenue Revenue Cost Pool Price
(GWh) (M) ($/MWh) (M) ($/MWh)
Typical SH 4,616.94 108.53 23.51 2,096.7 24.84
Operation
strategic SH 14 g9 83 144.35 29.47 2,004.7 29.88
Operation
SH Optimisation 281.90 35.83 5.96 -2.0 5.04
Impact

In this case there are very few instances of negatsidues on the new VIC to NSW
interconnector, as concluded by the Frontier maugll Small negative residues are
predominantly due to IRLF effects at low transfers.

Table 5.3.2 — Transmission Summary of SHP Outcome
Gross Negative Settlement Residue Accumulation ($M)
VIC_NSW NSW_VIC Total NSR ($M)
Typical SH 0.24 0.01 0.25
Operation
Strategic SH 0.18 0.01 0.20
Operation ' ' '
SH Optimisation -0.06 0.00 -0.06
Impact ' ' '
5.4) SNowy HYDRO PROPOSAL WITH CLAMPING (SHP-CLAMP)

The SHP-CLAMP case considers the effect of the Snblydro Proposal with limited
accumulation of negative settlement residues dukda@pplication of clamping on the new
VIC-NSW interconnector. ROAM considers that thisthie likely implementation of the
Snowy Hydro Proposal, as it eliminates the riskNEMMCO of the accumulation of
negative residues. With appropriate constraint dpdamic IRLF equations to manage
flows across the new interconnector there are festances where clamping is required. As
such the outcomes for this case are very similéneadSHP case without clamping.
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Table 5.4.1 — Market Summary of SHP-CLAMP Outcome
SH SH Gross SH Average NEM Production Victoria
. Annual Avg
Production Revenue Revenue Cost Pool Price
(GWh) (M) ($/MWh) (M) ($IMWh)
Typical SH 4,617.62 110.09 23.84 2,096.5 24.75
Operation
Strategic SH 4,899.26 148.08 30.23 2.004.8 29.88
Operation
Optimisation 281.64 37.99 6.39 1.7 5.13
Impact

With clamping, there is a minor increase in stritegperation by the Snowy generators.
Under the SHP-CLAMP case, Snowy Hydro has a greatamtive to withdraw Tumut
generation and operate only at Murray (and Gutheffappproximately half of all clamping
events (there are 39 periods in the optimised c8aeywy Hydro withdraws generation at
Tumut and operates only at Murray.

Table 5.4.2 — Transmission Summary of SHP-CLAMP Owome
Gross Negative Settlement Residue Accumulation ($M)
VIC_NSW NSW_VIC Total NSR ($M)
Typical SH 0.13 0.01 0.14
Operation

Strategic SH 0.13 0.01 0.14

Operation ' ' '
SH Optimisation -0.00 0.00 -0.00

Impact ' ' '

The effect of clamping, as is shown in the tablesva is minimal. There are a total of 39
periods where clamping is invoked when Snowy Hylids strategically. There are a total
of 19 periods under Snowy Hydro’s typical biddingfge.

Figure 5.2 below shows the frequency of these clagmperiods. As the figure shows,
whilst some clamping periods occur during the summenths, the vast majority of
clamping events occur during winter in this case.
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Figure 5.2 — Frequency of Clamping Events in Snowiydro Proposal (Clamping)

L i

R e -

R e -

14 4

24+-----

10+-----

Number of clamped half hours

Jul-08 Aug-08  Sep-08 Oct-08 Nov-08  Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09  Jun-09
Month

@ Typical SH Operation @ Strategic SH Operation ‘

5.5) SPLIT REGION-DEDERANG PROPOSAL (SRD)

The SRD case, where Tumut and Murray (with Dedeemnthe regional reference node) are
reconfigured as individual regions, provides thestrinefficient outcome for NEM dispatch
costs. The case is approximately $2.1m higherddyction costs than the BAU-CSP case,

the most efficient option, and approximately $1mhier than the SHP-CLAMP case, tHe 4
most efficient option.

As the Murray and Tumut generators are locatedhéir own pricing regions they are more
frequently priced correctly. There is evidencet tie existing benefit from importing the
VIC price into the Murray node remains, however iteegenue benefit is minimised as only
the Murray (and Guthega) generators receive the pigce and Tumut is priced correctly.
The gross Snowy Hydro revenue is only marginallydothan that for the BAU-CSP case,
indicating that this regional development propgsalides a similar outcome to the current

market arrangements, as under the CSP/CSC trialifisnalso priced correctly.
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Table 5.5.1 — Market Summary of SRD Outcome
SH SH Gross SH Average NEM Production Victoria
. Annual Avg
Production Revenue Revenue Cost Pool Price
(GWh) ($M) ($/MWh) ($M) ($/MWh)
Typical SH 4617 97.97 21.22 2,096.5 24.77
Operation
Strategic SH 4900 122.39 24.98 2,095.8 29.61
Operation
Optimisation 283 24.42 3.76 0.7 4.84
Impact

Minor negative residues occur due to IRLF effects.

Table 5.5.2 — Transmission Summary of SRD Outcome
Gross Negative Settlement Residue Accumulation ($M)

VIC_MUR | MUR_VIC |MUR_TUM [TUM_MUR [TUM_NSW NSW_TUM Total NSR ($M)

Typical SH 0.02 0.00 0.00 0.46 0.00 0.56
Operation

Strategic SH | g g1 0.00 0.00 0.73 0.00 1.16
Operation

Optimisation | _g o 0.34 0.00 0.00 0.27 -0.00 0.60

Impact
5.6) SUMMARY OF MODELLING OUTCOMES

The following summary and option rankings are basedmarket outcomes following
Snowy Hydro revenue optimisation.

With regard to the pool pricing outcomes descrilvethis report two seemingly anomalous
characteristics are apparent. Firstly, the avepge outcomes for both NSW and Victoria
which cluster around the $29/MWh and $20/MWh levedspectively appear to be low
compared to current market beliefs of pool pricetng forwards, this being particularly
apparent in the NSW case. Secondly, at around $3NW differential between NSW and
Victorian prices appears to be unusually large eoifrary to the perceived view of its
direction. Both of these outcomes are a consequehtie bidding strategy deployed by
ROAM for all NEM generators with the exception bét applied to Snowy Hydro.

In undertaking this assignment ROAM adopted a méaf SRMC and LRMC bidding for
plant based upon its load factor of operation asiileed in section 3.5.1. This decision was
taken in order to as closely as reasonably prdatidaic the approach adopted by Frontier
but with recognition of the time constraints sumding delivery of this report. Whilst
Frontier also incorporated an element of stratbgiding on behalf of generators within all
NEM regions ROAM has not replicated this part adittmethodology as ROAM does not
believe that it can be meaningfully implementecheiit extensive studies that go beyond the
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brief for this assignment. Furthermore, as the gmeof whether or not to implement the
proposed boundary changes turns on issues of aibsrrthan on issues of market prices it
does not believe that omitting strategic biddingadiarge scale detracts from the validity of
this report’s findings. As a result of the mainlRM8C bidding approach taken by ROAM,
pool prices are modelled as being significantly dovthan would be expected using
alternative bidding strategies but the integritygeherator dispatch levels is maintained.

Concerning the price differential between NSW anidtdfia and its direction, this is
consistent with the plant reserve margins expetezkist during the medium term. Whilst
NSW has historically enjoyed higher prices thantdfi@ this can be argued to have been
largely due to strategic bidding on behalf of tH&W generators. When the reserve levels in
each state are examined it is clear that Victooaf!s Australia will breach its minimum
levels in 2007/8 whilst NSW will not reach this gias until 2010/11. Whilst NSW native
generation is lower as a proportion of regional deththan is the case for Victoria it may
rely upon a greater capacity for inter state trarssfrom both the Snowy and the Queensland
regions than Victoria where the level of intercoetoe support is much less. As a
consequence ROAM considers that the relative midavels between each state in this
study are reasonable, albeit somewhat counteiivguwithen not considered in the light of
the circumstances described here.

The highest NEM costs are delivered in the SRDooptnd the lowest in the BAU-CSP.
The ranking of the options (after bid optimisatiam}erms of decreasing NEM cost is:

Table 5.6.1 — Ranking of Options (in decreasing NEMost)
Case NEM Cost ($millions)
SRD 2095.8
SHP-CLAMP 2094.8
SHP 2094.7
BAU 2094.0
BAU-CSP 2093.7

The preferred alternative in terms of NEM efficignis the BAU-CSP, i.e. the current
regional configuration with the CSP/CSC trial ame tSouthern Generators rule used to
manage inter-regional negative settlements.. BAtl wlamping is the next most efficient,
with higher dispatch costs of approximately $0.4rthe Snowy Hydro proposal with
clamping, which is considered the likely implemdiata option for the Snowy Hydro
proposal, and the Snowy Hydro proposal, are amémastid $1.16m higher in annual
production costs than the present situation.

ROAM’s findings are that the BAU case modelled lbgritier has a NEM Cost which is less
than the SHP proposal as modelled by Frontier lmpa$0.7m. This does not agree with
Frontier's modelling, which showed the SHP propasalhaving lower NEM costs. This
point is discussed further in Section 6. Clampp&giods which would otherwise cause
negative settlements under the Snowy Hydro Prqfa#P-CLAMP) has a negligible impact
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on total NEM production costs. This supports Hextd conclusion that negative
settlements in the SHP case are minor.

Conversely, when the CSP/CSC and Southern Gengrd&tate are used to manage inter-
regional negative settlements in the current caoméiion (BAU-CSP), as opposed to
clamping (BAU), the forecast NEM dispatch is thestefficient of all cases. This is due to
the success of the CSP/CSC trial in pricing Tumehegation correctly, reducing the
incentive to operate strategically and forcingantegional constraints in the Snowy region.

Based on the modelling outcomes, the SHP and SHFEMEL cases provide the most
favourable revenue outcome to Snowy Hydro indicatihe proposal does not lead to
reduced capability for Snowy Hydro to operate etyatally to influence market outcomes.
The Victorian and New South Wales pool prices i 8HP case (and SHP-CLAMP case)
remain in line with the pool prices returned in B#wU-CSP case. However the frequency
of strategic bids under the SHP and SHP-CLAMP casaacreased significantly, from
approximately 2500 periods to 3500 periods (of O7%@&lf hours of the year). The
following table shows the gross pool revenue resxtity Snowy Hydro in each case (after
bid optimisation):

Table 5.6.2 — Revenue received by Snowy Hydro foaeh case
Case Snowy Hydro Revenue ($million)
SHP-CLAMP 148.1
SHP 144.4
BAU 136.2
BAU-CSP 126.3
SRD 122.4

The ranking of each case in terms of Victorian pmate (and therefore an indication of
revenue to the Southern Generators) is:

Table 5.6.3 — Ranking of cases in terms of VIC popkice
Case Victorian Pool Price (Melbourne node) ($/MWh)
SHP 29.88
SHP-CLAMP 29.88
SRD 29.61
BAU-CSP 28.55
BAU 28.18
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The ranking of each case in terms of New South BVadml price is:

Table 5.6.4 — Ranking of cases in terms of NSW poplice
Case NSW Pool Price (Sydney node) ($/MWh)
BAU 29.13
SHP-CLAMP 21.54
BAU-CSP 20.37
SRD 20.32
SHP 20.10

Compared with BAU-CSP, SHP increases prices slightVictoria. This is due to strategic
bidding by Snowy to cause limits to bind more dgréoutherly flows.

The figures below show the price duration curveeiach of the five cases. Figure 5.3 shows
that Victorian pool prices are much the same forcakes, as supported by Table 5.6.3
above, except for the BAU case, where a greateatidar of prices are less than
$35.00/MWh. We can see that the graph has the BétJe (green) higher than the other
curves between $20.00/MWh and $35.00/MWh, indicptthat more often are prices
between these points.

Figure 5.3 — Average Annual Victorian Pool Price Dtation Curve
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Figure 5.4 shows the impact that the regional coméition has on the forecast average
annual pool price for New South Wales. As theriggshows, there is a slight difference in
the duration at which prices persist above $40.08fMto $1000.00/MWh. The
SHP-CLAMP case has a greater duration of higheegrperiods, reflecting the marginally
higher average annual pool price shown in Tablet5.6

Figure 5.4 — Average Annual New South Wales Pool iee Duration Curve
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The BAU case provides significant uplift to NSW ga$ and a moderate downturn in
Victorian prices. The high prices in the BAU casgresent periods when clamping has
reduced available capacity to NSW from Snowy, tesglin some VOLL events, coinciding
with high loads in NSW and Queensland. This cardbetified by the small percentage of
prices above $1000/MWh in Figure 5.4. While theVW$ool price does not exceed
$2,000/MWh at any time during all other cases,dlare 18 periods of VOLL, where prices
increase to $10,000/MWh and load is shed. Thimising the average annual pool price to
increase by approximately $10.00/MWh compared ¢aréimaining cases.

The SHP case results in higher Victorian pool wri@ed lower NSW pool prices. The BAU-
CSP case provides for market outcomes in betwesse ttwo extremes.

Lower prices in NSW compared with Victoria for blit the BAU case are mainly the result
of a general shift towards southerly transfers Wwhigedominate in the SRMC bidding
profiles. They do not necessarily reflect the ontes from the adoption of more strategic
bidding by NSW generators. They do however, réfltegher levels of capacity available
from QLD and NSW, particularly after Kogan CreekOKBA unit is commissioned later in
2007.
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6) DISCUSSION OF FINDINGS

6.1) BUSINESS ASUSUAL REGIONAL CONFIGURATION

In the AEMC'’s Draft Determination, Frontier's motiety did not include the CSP/CSC trial
and Southern Generators’ Rule derogation. Insteadmodelling re-introduces clamping
intervention to manage negative settlement residueboth the VIC-Snowy and Snowy-
NSW interconnectors. This effectively models tharket arrangements prior to the
introduction of the CSP/CSC trial in 2005.

It has been observed in the current market (with @SP/CSC trial in place) that the
CSP/CSC trial has been successful through apgitaif ‘pseudo nodal pricing’ for the

Tumut node in alleviating the incentive for Snowydtb to exercise market power. Since
its implementation, binding constraints on the MyrTumut intra-regional interconnector
have significantly reduced. Similarly negativetlsshent residues on the VIC-Snowy
interconnector have been managed through the SoutBenerators Rule amendment
removing the need for NEMMCO intervention throudaneping. This amendment offsets
negative settlements on the VIC-Snowy interconrregtith positive settlements on the
Snowy-NSW interconnector for the same period.

ROAM'’s modelling includes full half hourly dispatabf the whole NEM for the current
regional configuration for both scenarios:

1. With clamping on both VIC-Snowy and Snowy-NSW; and

2. No clamping on either interconnector, with negatiresidues on Snowy-NSW
managed by the CSP/CSC trial and VIC-Snowy NSRsagpeth by the Southern
Generators Rule.

Results have been analysed showing the differameeairket efficiency and incentives for

Snowy Hydro to exercise market power for each ebéhoptions. This analysis has shown
that the current regional configuration, with comttion of CSP/CSC and the Southern
Generators’ Rule, is effective in delivering thghest achievable levels of efficiency to the
NEM on an ongoing basis. NEM efficiency is alsghialbeit less than with CSP/CSC in

place, under clamping. This shows that the curregional configuration still remains a

more competitive arrangement than any alternatemagconfiguration.

By analysing various individual half hours, ROAMshlaeen successful in determining the
difference between the SHP and BAU cases, andftrerthe conclusions reached by us and
by Frontier regarding the rankings of these twcesda terms of NEM efficiency. Due to
ROAM'’'s modelling of dynamic constraints, and théealate constraint equations in the
various cases, there may be differences betwedn aee on a half-hourly basis on inter-
regional transfer limits.

As an example, ROAM analysed the period with theatgst NEM cost difference between
the BAU and SHP cases. During this period, theadyin constraints differ on the VIC — SA
limit, with increased generation required in Vidgtowith less export capability for South
Australia in the BAU case. Due to this, the maagjigenerator becomes a higher cost station
in Victoria, and pool prices across all regions laigher than in the SHP case using typical
bidding. Due to this, there is decreased incerftvé&Snowy Hydro to operate strategically in
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the BAU case, as the pool price is sufficientlyrthig produce high returns on a ‘normal’
level of generation.

In the SHP case, which has a higher SA — VIC temsfipacity, pool prices are lower in the
typical bidding case. This presents a greater fiief@ Snowy Hydro by bidding
strategically, and Snowy Hydro responds to thisoopymity by withholding generation at
Murray and lowering its output at Tumut. Pool pscacross the regions increase
accordingly, and NEM efficiency decreases.

As mentioned, it is unclear from Frontier’s documtagion whether the dynamic constraints
have been fully applied for the BAU and SHP caddswever this may suggest the potential
for differences between ROAM'’s and Frontier's caisgbns regarding these two cases.

6.2) SNOwy HYDRO PROPOSAL

In this study it is assumed that the current imégrional constraints between Tumut and the
NSW RRN, and Murray and the VIC RRN, are shiftednima-regional constraints within
the NSW and VIC regions respectively. As the ulyilegy transmission network is un-
altered the same limitations on dispatch and teaesfemain, and have been implemented
accordingly into the constraint equations.

In the AEMC'’s Draft Determination, Frontier's moliiefy did not implement clamping on
the new VIC-NSW interconnector to manage negattdesnent residues. It is unclear why
this is the case, as it is normal NEMMCO policyrtanage negative settlement residues on
any interconnector by implementing clamping.

ROAM'’'s modelling of this regional configuration doehowever support the Frontier
assessment which shows that there would likely flg @ery minor negative settlement
residues on the new VIC-NSW interconnector and plag has little effect in this case.
ROAM’s modelling however does not support the cosidns reached by Frontier that the
SHP (without clamping) is more efficient than th&UWBcase (with clamping).

ROAM'’s modelling of the Snowy Hydro Proposal do@sviever highlight the potential for
Snowy Hydro to behave strategically to alter makgicomes due to the limitations on the
transmission network which will remain followingetliegional boundary change, i.e. intra-
regional constraints within NSW. The possibiliti this outcome is not discussed in the
Frontier modelling documentation. As discusseddttion 6.1, the modelling of dynamic
constraints also offers increased opportunity fooy Hydro to exert market power and
strategically withhold generation.

6.3) ASSESSMENT OFFRONTIER’SMODELLING OF CONSTRAINTS

Frontier appear to have used the appropriate s&iNJfS constraints for their base case,
however it is unclear in the Frontier documentatidrether appropriate alternate dynamic
constraints have been applied to the Snowy Hydmpddal or Split Region Proposal
models. The AEMC has provided alternative dynandostraints workbooks for the key
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transmission flow paths for the alternative reglonanfigurations and these are now
available on request to interested parties.

6.4) ASSESSMENT OFFRONTIER'SMODELLING OF STATIC AND
DYNAMIC LOSSFACTORS

The Frontier documentation does not state whetlppropriate loss factors have been
applied for the alternative region change propos&som the data provided to us (which
was also provided to Frontier) we believe that tiweyld have used the appropriate dynamic
and static loss factors for each case. This irdual ‘lossless’ interconnector between the
Murray and Tumut regions for the Split Region preglo As this case is of less interest at
this stage the simplification is reasonable.

The type of bidding behaviour that both Frontied &®0AM have applied to Snowy Hydro
results in part of the generating capacity beirfjibiat a very low price and the remainder
bidding at a very high price. This modelling doest typically result in Snowy Hydro
setting price in the market. Hence the relativatyall shifts in dispatch of Snowy Hydro
associated with a change from dynamic inter-reditoss factors to static intra-regional loss
factors is not observable.

However, in the real market Snowy Hydro will at éisnwish to set price and will bid
accordingly. In those circumstances the changa flgnamic inter-regional loss factors to
static intra-regional loss factors will create nwriefficiencies that have not been estimated
either by the Frontier modelling or by ROAM.

Converting to static intra-regional loss factorsame that a single value of loss factor for
each Snowy Hydro generator, calculated over thelevpear, will replace the present range
of dynamic loss factors which varies from approxieha0.85 to 1.2 between Snowy and
NSW and Snowy and Victoria on a half hourly basis.

The outcome is likely to be an increase in transiois losses following removal of the
Snowy region, since Snowy Hydro will have greatecentives to maximise production
when prices in NSW and Victoria are high, regarsliesthe level of loading on the Snowy
to NSW and Snowy to Victoria lines. Dynamic losgtbrs and the possibility of price
separation presently mitigate these effects.

6.5) DEMAND POINT 29

In the Frontier modelling used for the AEMC Drafetermination, the total benefits to the
SHP case are due largely to the benefits accraimgmand point 29. These benefits are due
primarily to a significantly increased level of pretion from the Snowy Hydro generators
compared with the level of dispatch in the BAU cassulting in lower NEM production
costs for the SHP case

As is shown in the following sections the ROAM mblidg did not replicate this result.
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6.5.1) SHP-CLAMP case relative to the BAU-CSP case

Figure 6.1 shows the forecast NEM production cd&trmntial for each half hourly dispatch
over the study period for the SHP-CLAMP case retatd the BAU-CSP case. The costs are
more frequently significantly higher for the SHP-AMP case in summer, and the cost for
the entire year is higher, as previously discussed.

Figure 6.1 - SHP-CLAMP cost differential against BAJ-CSP costs ($) for Optimised Bids
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This figure illustrates that there are a substantisnber of points in summer in which the
BAU-CSP case delivers a lower NEM production cbsintthe SHP-CLAMP case. In these
periods under the SHP-CLAMP case, analysis of thategic bid moves (as shown in
Appendix B) reveals that Snowy Hydro bids in a walyich dispatches a small amount of
Murray capacity, and very low to zero Tumut capacithis causes higher priced generation
to be dispatched elsewhere, especially gas firadt ph Victoria and South Australia. Under
the BAU-CSP proposal, Snowy Hydro does not berfeditn significant withdrawal of
Tumut capacity, resulting in lower overall NEM prmtion costs.

In the ROAM modelling the lower NEM production cesitccur in the BAU-CSP case in the
summer in high load periods.
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Figure 6.2 shows the cost differential for perigbdsoughout the year where all regional
demands are within 6% of demand poinf.2%s noted by Frontier in their modelling,
demands close to demand point 29 tend to occileinvinter months.

Figure 6.2 - SHP-CLAMP cost differential against BAJ-CSP costs for Demand Point 29 ($)
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ROAM'’'s modelling shows that on average the NEM piaibn cost is higher for these
points in the SHP-CLAMP case than for the BAU-C8@Bec

In the ROAM modelling the lower NEM production cestssociated with demand point 29
occur in the BAU-CSP case in winter.

6.5.2) SHP case relative to the BAU case

For direct comparison with the Frontier modellinigfe 6.3 shows the NEM production
cost differential over the entire study period floe SHP case relative to the BAU case,. In
this case, no clamping is applied to the new VIOANBterconnector if negative settlements
accumulate. As in the SHP-CLAMP case above , tstscare significantly higher for the
SHP case in summer, and the cost for the entineigddagher, contradicting the findings of
the Frontier report.

® The regional half hourly load traces have beeryagd to find the periods throughout the year whielt
correlate with the set of regional demands preskiméemand Point 29. For each period, if eacliorey
demand point in the load trace data was within #f%he level in Demand Point 29, then this half hizu
included in the analysis.
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Figure 6.3 - SHP cost differential against BAU cost($) for Optimised Bids
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Although we found scattered periods near demanut 28 in which SHP was of lower cost
than BAU, generally points near demand point 29ess efficient, as shown in Figure 6.4.
Furthermore, due to the large number of pointaumraer with very high Victorian demand
inducing capacity withdrawal by Snowy Hydro in tiiP case, this case is also less
efficient over the full year. Snowy Hydro has aondntive to withdraw capacity in this case
so that the Murray and Guthega generators (lodatéfie Victorian region) receive the high
VIC price. This therefore forces the dispatch ofren expensive generation in South
Australia and Victoria, increasing overall NEM cost

In the ROAM modelling the BAU case produces low&MNNproduction costs in the summer
in high load periods than the SHP case.

Figure 6.4 shows the cost differential for perigdsoughout the year with all regional
demands within 6% of demand point 29.
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Figure 6.4 - SHP cost differential against BAU costfor Demand Point 29 ($)

SHP - BAU NEM Cost ($)
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ROAM'’'s modelling shows that on average the NEM piaibn cost is higher for these
points in the SHP case than for the BAU case.

In summary the above analysis shows that whileNtB®& costs are higher, on average, for
periods considered within Frontier's demand poBtFAgure 6.1 and Figure 6.3 demonstrate
that the most significant cause for reduced efficiein the SHP and SHP-CLAMP cases are
periods during summer, rather than the winter menfROAM’s conclusion therefore is that
demand point 29 is not a significant period of ies¢, as suggested by Frontier, and that the
strategic activity during summer is of greater fiegt. It is during these periods when higher
NEM-wide loads persist and greater opportunitiestefor Snowy Hydro to exert market
power to cause binding constraints on the inted-iatra-regional connectors.

Figure 6.5 below illustrates the time of day in e¥hthe half-hour periods that are within 6%
of demand point 29 occur in ROAM’s half hourly loaces. The level of correlation
diminishes with movement along the x-axis.. Thislgsis shows that demand point 29 is
associated primarily with loads occurring during thinter peak hours, particularly between
the hours of 8:00am to 4:00pm. It shows that thgsiats occur mostly between 10am and
4pm, and as previously shown in Figure 6.2 predantly in the winter period. However,
Figures 6.1 to 6.4 indicates that there are subataost differentials between cases at other
times, which are not covered by considering dempoitit 29 alone. The largest cost
differentials occur in summer and winter periodghvemaller differentials in the shoulder
seasons.
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Figure 6.5 - Half-hour periods closest to Demanddint 29
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Similarity to Demand Pt 29

6.6) RESULTS OF STRATEGIC BIDDING

Appendix B summarises the optimal bidding stratedg each case study as modelled by
ROAM. As discussed in Section 3.6.2, the ROAM mdtilogy was to compare the set of
81 strategic bidding options proposed by Frontiéhvan ‘82% bid profile representing
typical bidding behaviour. In the bulk of half heufor each case modelled, the optimal
strategic bidding profile corresponded with thepital’ bidding profile. In a relatively small
percentage of half hours, a different strategicdinig scenario was found to be more
advantageous to Snowy Hydro in terms of revenueergeed in that half hour. The
predominant outcome is that the Snowy Hydro Prdptssurs strategic withdrawal of
Tumut production in some half hours, and runningey at low capacity. In the BAU-CSP
case, Snowy Hydro has greater incentive to opérateut rather than Murray, despite the
CSP/CSC trial ‘correcting’ the dispatch mispricioigthe Tumut generation. The BAU case
on the other hand has more uniform levels of Muemagt Tumut production.

Table B.1 in Appendix B shows the 81 different t&gic bidding options considered by
Frontier, which have been replicated by ROAM on af Mourly basis to identify the
strategic bidding patterns that will be most faahle to Snowy Hydro.

As can be seen from Table B.1, bidding patterrid1.19, 28, 37, 46, 55, 64, 73 correspond
with increasing levels of generation from Murrayt bromplete withdrawal of Tumut
generation. These bidding patterns are heavisesented as the most beneficial generation
arrangements to maximize Snowy Hydro revenue with Snowy Hydro Proposal
implemented. There are in fact almost twice asynwturrences of this type of bidding for
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the Snowy Hydro proposal (in either the SHP or SHAMP case) than the BAU-CSP
case, and over six times more for the BAU case.

7) CONCLUSIONS

ROAM has replicated the Frontier modelling of theo®%y Hydro Proposal. The modelling
conducted by Frontier has been reasonably detéileterms of assumptions, modelling and
discussion of outcomes. However, we have beenl@rtabreproduce the results which led to
Frontier's primary conclusions - that the Snowy Hygroposal provides more efficient dispatch
than the BAU with clamping case by approximatelyn$2 We found that the Snowy Hydro
proposal provided higher NEM costs by $0.7m/a. W&re also unable to demonstrate that
demand point 29 was significant in terms of efiicig gains. Our analysis concluded that most
efficiency differences can be found during the snhigh load periods, whereas demand point 29
is associated more closely with peak winter periods

At the request of the Southern Generators Coalitwem modelled a wider range of cases than
modelled by Frontier, including the present sititiwhich includes the CSP/CSC trial and the
Southern Generators’ rule change, and the likelpw§nHydro Proposal including clamping to

avoid negative settlement residues. ComparingSth@wvy Hydro Proposal with clamping on the

new VIC-NSW interconnector, against the preseniasibtn with CSP/CSC trial and Southern

Generators rule change, the latter was clearlyrgupi@ terms of efficiency of dispatch, resulting

in a $1.16m/a reduction in NEM costs. Clampingtlom new VIC-NSW interconnector however

has had little impact on the efficiency of the Sgdwydro Proposal, which is the same conclusion
reached by Frontier.

Overall we have found that the Snowy Hydro propasahferior in terms of dispatch efficiency
than a number of other cases, including the BAUwiamping case and the BAU with CSP/CSC
and Southern Generators rule case (the preseatiaiij
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Appendix A) Glossary of Terms

Nodal modelling

This models individual nodes in a network.

Regional modelling

This aggregates nodes into a number of regions.

Radial network model

This is a network of nodes containing no loops. sii@int equations are easier to formulate.

Mesh network model
This consists of a non-linear network which inclsidtgops.

Clamping

Clamping is a restriction of power flow from high low price regions to prevent negative
settlement residues from occurring. The flow isustl until there are no counter-price
flows. It has the effect of undermining inter-regid competitive pressure, which affects
generator bidding behaviour. This distorts productand pricing decisions, and wastes
resources.

Negative settlement residues

These occur in situations involving counter-prilmns, in which customers would pay less
for power than the generators are entitled to vecei

Inter-Regional Settlement Residue (IRSR) Units

IRSR units are sold through Settlement Residue instas a hedging mechanism for
participants to manage the risk of entering inggiional financial contracts. Counter-price
flows can reduce the effectiveness of IRSRs.

Constraint Support Pricing / Constraint Support Contract Mechanism

The CSP/CSC mechanism includes an arrangementsfoibdting inter-regional settlement
residues in the form of “constraint support corntsa¢CSC)s. The Charles River Associates
(CRA) proposal consists of two parts:

a) Locational marginal prices are set with referer@éhe regional reference price and the
“cost” or “marginal” value of any binding constrésn

b) A mechanism for distributing rights to the newlgated settlement residues, in the form
of contracts known as “constraint support contfacts

® A detailed explanation of the occurrence of ceuprice flows caused by the Snowy region is coein
the Commission’s Final Rule Determination on thenkigement of Negative Settlement Residues in the
Snowy Region, 14 September 2006, Section 2.3, p.7-8
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Each generator receives an entitlement to be dispdtby a certain amount, and receives a
payment for this as a result. Generator profit eximised when they are dispatched at a
level of output where their marginal cost equaks tlodal price. Thus (assuming adequate
competition between generators) every generatoehascentive to bid in such a way as to
truthfully reveal their marginal cost curve, whaethe level of entittement. The amount of
the entitlement is chosen to be equal to the dibptite generator would obtain under the
existing arrangements, which ensures that thep@sgorse off under the new arrangements.

The payment made to a generator is:

T = ( pref - ppnp)(sentitlemem - Sactual)

where Ry is the reference node priceppis the pseudo-nodal priceentement iS the
maximum generation allocation up to the level atclwhsurrounding constraints allow that
generator to exert market power, ang.gis the actual nodal generation. In practise the
pseudo-nodal price is a function of constraint fioehts and transmission loss factors with
respect to the regional reference node, and thergeon entitlement varies depending upon
the inter-regional settlement values.

Southern Generators Rulé

This introduces a new mechanism for managing negatttiement residues arising on the
Victoria-to-Snowy interconnector. The rule requingssitive settlement residues on the
Snowy to NSW interconnector to be used to offsgiatiee settlement residues accruing on
the Victoria-to-Snowy interconnector (in both diiens). This was intended to enhance the
usefulness of Victoria to Snowy IRSRs, particulgidy participants in Victoria seeking to
hedge contracts referenced to the NSW RRN andeocome the imperative for NEMMCO
to intervene in dispatch or pricing.

This proposal aims to eliminate the risk of Vickotd Snowy IRSR units (in either direction)

being in deficit, thereby eliminating the reason REMMCO to intervene in the operation

of the market to impose clamping. Under this prabos the case of either northward or
southward power flows, positive settlement residaesumulated on the interconnector
between Snowy and NSW would be used to offset hegaettlement residues accumulated
on the interconnector between Victoria and Snowy.

" The actual trading amounts used are set out ipteh& of the Participant Derogations in versioof he
NEMMCO National Electricity Rules.

8 Australian Energy Market Commissiofjnal Rule Determination — National Electricity Antnent
(Management of Negative Settlement Residues i@rtbery Region) Rule 2006
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Appendix B) Optimisation Diversion Statistics

Table B.1 shows the percentage of capacity offate8RMC by each generator for each possible
bid:

Table B.1 — Bid Details
Bid_ID Murray Tumut Bid_ID Murray Tumut

1 0.00% 0.00% 42 50.00% 62.50%
2 0.00% 12.50% 43 50.00% 75.00%
3 0.00% 25.00% 44 50.00% 87.50%
4 0.00% 37.50% 45 50.00% 100.00%
5 0.00% 50.00% 46 62.50% 0.00%

6 0.00% 62.50% 47 62.50% 12.50%
7 0.00% 75.00% 48 62.50% 25.00%
8 0.00% 87.50% 49 62.50% 37.50%
9 0.00% 100.00% 50 62.50% 50.00%
10 12.50% 0.00% 51 62.50% 62.50%
11 12.50% 12.50% 52 62.50% 75.00%
12 12.50% 25.00% 53 62.50% 87.50%
13 12.50% 37.50% 54 62.50% 100.00%
14 12.50% 50.00% 55 75.00% 0.00%

15 12.50% 62.50% 56 75.00% 12.50%
16 12.50% 75.00% 57 75.00% 25.00%
17 12.50% 87.50% 58 75.00% 37.50%
18 12.50% 100.00% 59 75.00% 50.00%
19 25.00% 0.00% 60 75.00% 62.50%
20 25.00% 12.50% 61 75.00% 75.00%
21 25.00% 25.00% 62 75.00% 87.50%
22 25.00% 37.50% 63 75.00% 100.00%
23 25.00% 50.00% 64 87.50% 0.00%

24 25.00% 62.50% 65 87.50% 12.50%
25 25.00% 75.00% 66 87.50% 25.00%
26 25.00% 87.50% 67 87.50% 37.50%
27 25.00% 100.00% 68 87.50% 50.00%
28 37.50% 0.00% 69 87.50% 62.50%
29 37.50% 12.50% 70 87.50% 75.00%
30 37.50% 25.00% 71 87.50% 87.50%
31 37.50% 37.50% 72 87.50% 100.00%
32 37.50% 50.00% 73 100.00% 0.00%

33 37.50% 62.50% 74 100.00% 12.50%
34 37.50% 75.00% 75 100.00% 25.00%
35 37.50% 87.50% 76 100.00% 37.50%
36 37.50% 100.00% 77 100.00% 50.00%
37 50.00% 0.00% 78 100.00% 62.50%
38 50.00% 12.50% 79 100.00% 75.00%
39 50.00% 25.00% 80 100.00% 87.50%
40 50.00% 37.50% 81 100.00% 100.00%
41 50.00% 50.00% 82 Typical Typical
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Table B.2 — BAU Case Half-Hourly Bid Frequencies
Bid ID | Total |Offpeak Peak | Summer | Winter |[Bid _ID Total | Offpeak Peak | Summer | Winter
1 53 45 8 48 5 42 - - - - -
2 69 40 29 48 21 43 - - - - -
3 30 15 15 30 - 44 - - - - -
4 30 15 15 30 - 45 - - - - -
5 45 18 27 45 - 46 4 4 - 4 -
6 41 25 16 41 - 47 - - - - -
7 55 33 22 53 2 48 - - - - -
8 113 63 50 112 1 49 - - - - -
9 175 100 75 168 7 50 - - - - -
10 528 319 209 375 153 51 - - - - -
11 9 3 6 8 1 52 - - - - -
12 5 2 3 4 1 53 - - - - -
13 4 2 2 4 - 54 - - - - -
14 4 - 4 4 - 55 - - - - -
15 6 3 3 6 - 56 - - - - -
16 9 5 4 9 - 57 - - - - -
17 11 5 6 11 - 58 - - - - -
18 16 12 4 16 - 59 - - - - -
19 8 8 - 6 2 60 - - - - -
20 2 2 - 2 61 - - - - -
21 - - - - - 62 - - - - -
22 - - - - - 63 - - - - -
23 - - - - - 64 - - - - -
24 1 - 1 1 - 65 - - - - -
25 - - - - - 66 - - - - -
26 - - - - - 67 - - - - -
27 2 1 1 2 - 68 - - - - -
28 - - - - - 69 - - - - -
29 1 1 - 1 - 70 - - - - -
30 - - - - - 71 - - - - -
31 - - - - - 72 - - - - -
32 - - - - - 73 - - - - -
33 - - - - - 74 - - - - -
34 - - - - - 75 - - - - -
35 - - - - - 76 - - - - -
36 - - - - - 77 - - - - -
37 2 - 2 - 2 78 - - - - -
38 - - - - - 79 - - - - -
39 - - - - - 80 - - - - -
40 - - - - - 81 - - - - -
41 - - - - - 82| 16297 6039 | 10258 7710 | 8587
Total Diversions 1223 721 502 1026 197
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Table B.3 — BAU-CSP Case Half-Hourly Bid Frequencie
Bid ID | Total |Offpeak Peak | Summer | Winter |[Bid _ID Total | Offpeak Peak | Summer | Winter
1 90 65 25 61 29 42 - - - - -
2 231 99 132 142 89 43 - - - - -
3 377 208 169 373 4 44 - - - - -
4 - - - - - 45 - - - - -
5 8 4 4 2 6 46 - - - - -
6 20 11 9 14 6 47 - - - - -
7 4 3 1 4 - 48 - - - - -
8 5 5 - 4 1 49 - - - - -
9 6 6 - 6 - 50 - - - - -
10| 1725 921 804 1069 656 51 - - - - -
11 17 11 6 9 8 52 - - - - -
12 8 - 8 8 - 53 - - - - -
13 - - - - - 54 - - - - -
14 - - - - - 55 - - - - -
15 - - - - - 56 - - - - -
16 - - - - - 57 - - - - -
17 - - - - - 58 - - - - -
18 - - - - - 59 - - - - -
19 28 12 16 13 15 60 - - - - -
20 2 2 - 2 - 61 - - - - -
21 - - - - - 62 - - - - -
22 - - - - - 63 - - - - -
23 - - - - - 64 - - - - -
24 - - - - - 65 - - - - -
25 - - - - - 66 - - - - -
26 - - - - - 67 - - - - -
27 - - - - - 68 - - - - -
28 3 1 2 3 - 69 - - - - -
29 - - - - - 70 - - - - -
30 - - - - - 71 - - - - -
31 - - - - - 72 - - - - -
32 - - - - - 73 - - - - -
33 - - - - - 74 - - - - -
34 - - - - - 75 - - - - -
35 - - - - - 76 - - - - -
36 - - - - - 77 - - - - -
37 - - - - - 78 - - - - -
38 - - - - - 79 - - - - -
39 - - - - - 80 - - - - -
40 - - - - - 81 - - - - -
41 - - - - - 82 | 14996 5412 9584 7026 7970
Total Diversions 2524 1348 1176 1710 814
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Report to: Analysis of the AEMC Draft Rule
Determination to Abolish Snowy Region —
Appendix A Modelling
3 April 2007
Table B.4 — SHP Case Half-Hourly Bid Frequencies
Bid ID | Total |Offpeak Peak | Summer | Winter |[Bid _ID Total | Offpeak Peak | Summer | Winter
1 52 37 15 34 18 42 - - - - -
2 53 27 26 43 10 43 - - - - -
3 13 9 4 9 4 44 - - - - -
4 - - - - - 45 - - - - -
5 - - - - - 46 1 1 - - 1
6 - - - - - 47 - - - - -
7 - - - - - 48 - - - - -
8 - - - - - 49 - - - - -
9 - - - - - 50 - - - - -
10| 3013 1571 | 1442 1986 | 1027 51 - - - - -
11 - - - - - 52 - - - - -
12 - - - - - 53 - - - - -
13 - - - - - 54 - - - - -
14 - - - - - 55 3 - 3 1 2
15 - - - - - 56 - - - - -
16 - - - - - 57 - - - - -
17 - - - - - 58 - - - - -
18 - - - - - 59 - - - - -
19 261 88 173 166 95 60 - - - - -
20 2 - 2 1 1 61 - - - - -
21 - - - - - 62 - - - - -
22 - - - - - 63 - - - - -
23 - - - - - 64 - - - - -
24 - - - - - 65 - - - - -
25 - - - - - 66 - - - - -
26 - - - - - 67 - - - - -
27 - - - - - 68 - - - - -
28 52 24 28 37 15 69 - - - - -
29 1 - 1 1 - 70 - - - - -
30 - - - - - 71 - - - - -
31 - - - - - 72 - - - - -
32 - - - - - 73 - - - - -
33 - - - - - 74 - - - - -
34 - - - - - 75 - - - - -
35 - - - - - 76 - - - - -
36 - - - - - 77 - - - - -
37 7 - 7 4 3 78 - - - - -
38 - - - - - 79 - - - - -
39 - - - - - 80 - - - - -
40 - - - - - 81 - - - - -
41 - - - - - 82 | 14062 5003 9059 6454 7608
Total Diversions 3458 1757 1701 2282 1176
ROAM Consulting Pty Ltd R8AM APPENDICES
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Project

Southern Generators Coalition

NEM DEVELOPMENT

Report to: Analysis of the AEMC Draft Rule
Determination to Abolish Snowy Region —
Appendix A Modelling
3 April 2007
Table B.5 — SHP-CLAMP Case Half-Hourly Bid Frequenges
Bid ID | Total |Offpeak Peak | Summer | Winter |[Bid _ID Total | Offpeak Peak | Summer | Winter
1 51 36 15 34 17 42 - - - - -
2 50 22 28 42 8 43 - - - - -
3 12 10 2 9 3 44 - - - - -
4 - - - - - 45 - - - - -
5 R R R R R 46 2 1 1 - 2
6 - - - - - 47 - - - - -
7 - - - - - 48 - - - - -
8 - - - - - 49 - - - - -
9 - - - - - 50 - - - - -
10 | 3090 1611 | 1479 2029 | 1061 51 - - - - -
11 3 2 1 1 2 52 - - - - -
12 1 1 - - 1 53 - - - - -
13 - - - - - 54 - - - - -
14 - - - - - 55 3 - 3 1 2
15 - - - - - 56 - - - - -
16 - - - - - 57 - - - - -
17 - - - - - 58 - - - - -
18 - - - - - 59 - - - - -
19 266 89 177 167 99 60 - - - - -
20 4 - 4 1 3 61 - - - - -
21 1 - 1 - 1 62 - - - - -
22 - - - - - 63 - - - - -
23 - - - - - 64 - - - - -
24 - - - - - 65 - - - - -
25 - - - - - 66 - - - - -
26 - - - - - 67 - - - - -
27 - - - - - 68 - - - - -
28 58 28 30 39 19 69 - - - - -
29 5 3 2 3 2 70 - - - - -
30 1 - 1 - 1 71 - - - - -
31 - - - - - 72 - - - - -
32 - - - - - 73 - - - - -
33 - - - - - 74 - - - - -
34 - - - - - 75 - - - - -
35 - - - - - 76 - - - - -
36 - - - - - 77 - - - - -
37 8 1 7 4 4 78 - - - - -
38 - - - - - 79 - - - - -
39 - - - - - 80 - - - - -
40 - - - - - 81 - - - - -
41 - - - - - 82 | 13965 4956 9009 6406 7559
Total Diversions 3555 1804 1751 2330 1225
ROAM Consulting Pty Ltd R8AM APPENDICES
www.roamconsulting.com.au QERGVN§H!EI!!E\JQ Page 37 of 38




Project

Southern Generators Coalition

NEM DEVELOPMENT

Report to: Analysis of the AEMC Draft Rule
Determination to Abolish Snowy Region —
Appendix A Modelling
3 April 2007
Table B.6 — SRD Case Half-Hourly Bid Frequencies
Bid ID | Total |Offpeak Peak | Summer | Winter |[Bid _ID Total | Offpeak Peak | Summer | Winter
1 115 77 38 73 42 42 - - - - -
2 422 188 234 266 156 43 - - - - -
3 9 5 4 7 2 44 - - - - -
4 - - - - - 45 - - - - -
5 - - - - - 46 - - - - -
6 - - - - - 47 - - - - -
7 - - - - - 48 - - - - -
8 - - - - - 49 - - - - -
9 - - - - - 50 - - - - -
10| 2602 1397 | 1205 1675 927 51 - - - - -
11 27 11 16 14 13 52 - - - - -
12 1 - 1 1 - 53 - - - - -
13 2 1 1 2 - 54 - - - - -
14 - - - - - 55 - - - - -
15 - - - - - 56 - - - - -
16 - - - - - 57 - - - - -
17 - - - - - 58 - - - - -
18 - - - - - 59 - - - - -
19 74 31 43 44 30 60 - - - - -
20 - - - - - 61 - - - - -
21 - - - - - 62 - - - - -
22 - - - - - 63 - - - - -
23 - - - - - 64 - - - - -
24 - - - - - 65 - - - - -
25 - - - - - 66 - - - - -
26 - - - - - 67 - - - - -
27 - - - - - 68 - - - - -
28 7 2 5 3 4 69 - - - - -
29 1 1 - 1 - 70 - - - - -
30 - - - - - 71 - - - - -
31 - - - - 72 - - - - -
32 - - - - - 73 - - - - -
33 - - - - - 74 - - - - -
34 - - - - - 75 - - - - -
35 - - - - - 76 - - - - -
36 - - - - - 77 - - - - -
37 3 - 3 1 2 78 - - - - -
38 - - - - - 79 - - - - -
39 - - - - - 80 - - - - -
40 - - - - - 81 - - - - -
41 - - - - - 82 | 14257 5047 9210 6649 7608
Total Diversions 3263 1713 1550 2087 1176
ROAM Consulting Pty Ltd R8AM APPENDICES
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