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Dear Mr Wootfward,
4
Response To Draft Report On Reliability Panel's Review of a Nationally
Consistent Framework For Transmission Reliability Standards

VENCorp welcomes the opportunity to respond to the RP's review of Nationally Consistent Framework
for Transmission Reliability Standards.

VENCorp is broadly supportive of a nationally consislent framework for iransmission reliability
standards. In particular VENCorp supports:

« aframework containing nationally consislent and central planning criteria; and

o the adoption within thal framework of technical and economic criteria (including economic cost
benefit analysis, valuation of cusiomer reliability, treatment of credible contingencies, assumptions
relating to probability of exceedance of forecast; and credible market scenarios).

However, VENCorp believes that further work is required on the following element:
+ the RP should only provide a framework on which the jurisdictions can base their planning standard;

e ensure thal planning standards based on the contents of the framework must be derived from
economic cost benefit analysis as well as technical parameters; and

« give jurisdictions the option to express the resulting planning standard as a deterministic equivalent
OR apply the framework's criteria directly fo planned augmentations on a case-by-case basis
without converting them fo a deterministic equivalent.

Finally, determination of reliability standards or their formulation and make-up are matters that require
considerable jurisdictional input rather than solely among the assel owners who have other
performance indicators to deliver and other drivers influencing them.

Should you have any questions on anything in the submission please do not hesilate to contact Franc
Cavoli on (03) 8664 6616 or Louis Tirpcou on (03) 8664 6615,

Yours sincerely

/7 / fﬁlb“_”

Mall Zema
Chief Executive Officer




1. Introduction

On 24 April 2008, the Reliability Panel (RP) of the AEMC released its Draft Report on its review of a
Mationally Consistent Framework for Transmission Reliability Standards. The Draft Report sels out the
RP's draft consideration of the mallers raised by interested parties in response 1o its Issues Paper of
December 2007,

This submission makes the case that transmission planning using probability analysis o forecas! loss
of load and the economic evaluation of augmentations using an explicit value of customer reliability
(VCR) has delivered economically efficient transmission investment results in Vicloria and resource
aflocation than would have been the case if a deterministic planning standard or a hybrid standard were
adopted with no appreciable deterioration of transmission network reliability.

In additicn, this submission concludes that a Nationally Consistent Framework (Framework) should:

o only provide a framework on which the jurisdiclions can base their planning standard (this is
consistent with tha MCE’s direction to AEMCY);

» ensure that planning standards based on its contents must be derived from economic cost benefit
analysis as well as technical parameters; and

» give jurisdictions the oplion lo express the resulting ptanning standard as a deterministic equivalent
or apply the Framework's criteria directly to planned augmeniations on a case-by-case basis withoul
converfing them to a deterministic equivalent.

Before proceeding, it is worthwhile revisiting ERIG's comments in its January 2007 report on Energy
Reform. In thal report ERIG concluded in respect of fransmission planning:

*... Iha planning processas and the informaticn that & provided to stakeholders through this planning process are
erucial to the efficient operation of the system as a whole ... ERIG considers fransparent information provision fo
be a critical element of an efficient national energy market ... It is therefore the view of ERIG that the framework
for transmission planning should, (o the greatest extent possible, facililate the afficient delivery of approprisiely
lacaled and limed fransmission capacily .... Furlher, given that the electricity ransmission natwork i in fact a
single system, transmission planning should at the very least be co-ordinated across thal enfira system.”
{emphasis added) ?
There are two peinis o nole about this statement. The first is that ERIG noted the connection between
efficiency and timing of capacity. It is noleworihy (and this submission shows) thal a probabilistic
planning standard generally allows better timing of transmission investments. Secondly, ERIG only
refers o “co-ordination” of transmission planning rather than a common standard or conversion of
standards. The MCE in its direction fo the AEMC seemed to reinforce the concept of a “framework”
rather than a compulsory nationally consistent “planning standard™. This submission supporls the
concepl of adopting a Framework rather than mandaling a consistent planning standard.

Finally, we should clarify a statement made in VENCorp's previous submission in this review. The RP's
Draft Report claimed that VENCorp supporied a particular hybrid delerministic model {Cplion B). This
was not the case. VENCorp supporis a probabilistic approach justified by a cost benefit analysis using
an explicitly stated VCR. The relevant stalement in that submission was thal if a TNSP were lo use a
deterministic standard to justify an augmentation, then it should be justified by a sound cost benefit
analysis. The stalement was nol meant (o be read as proposing or giving support to a hybrid solution.

' The MCE in ils [alber jo AEMC dated 3 July 2007 required (he AEMC to conduct “a review mibo elecinoly Iransmession
nabwork reliabilily slandards, with a viaw lo deviloping & consisient national framework for network security and reliability.”

1 Energy Reform - Tha way forward for Australia. A report to the Council of Australian Governments by the Enangy Reform
Implemaniation Group, p. 153
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2. Description of VENCorp's planning approach

In order lo understand the arguments made in this submission, it is first useful to understand how
planning is undertaken in Victoria and its valualion and use of VCR. We have therefore set out that
analysis in an altachment 1o the submission (Aftachment A - VENCorp's planning approach and
Altachment B - VENCorp's VCR).

In addition, we clarify a stalement made by KEMA in its report that could be polentially misleading.

KEMA slaled:
"in Viclorka, VENCorp uses a combinaion of delerministic and probabilistic criteria. It is our understanding that they
use delerministic criteria lo esiablish the need for any natwork impeovements and identify the best solution.
VENCorp then use [sic] probabilistic techniques 1o justify the specific timing of any needed improvements. This is
mﬂﬂan_lhmnuﬂnqmlhrprmbﬁﬁcpdmnhg criteria 1o evaluate the system and develop plans as discussed
above.

From this it seems that KEMA believes that;

» VENCorp uses a combination of deterministic and probabilistic criteria;

» the deterministic crileria establish the need for, and the best solufion;

» the probabilistic criteria justify the timing of this best solution; and

» VENCorp's planning approach is not full probabilistic planning as described earlier in KEMA's paper.

VENCorp responds as follows:

» VENCorp uses probabilistic techniques to assess the need, analyse all solutions, and determine the
preferred solution and preferred fiming.

» VENCorp only uses contingency analysis lo assess longer term (i.e. 10 year) network constraints
and simulate system operations as a frigger for further exploration. It does not use deterministic
criteria 1o determine the need for, and the best solution. Such contingency analysis is normal
practice in probabilistic methodologies, as indicated in KEMA's discussion on probabilistic planning?;
and

3. VENCorp's proposed Framework

In this submission we conclude that a cost benefit approach as described above is a very effective way
of achieving the RP's criteria. Furthermore, the adoption of an allernatively expressed standard (such
as a hybrid equivalent) would not achieve the efficiencies of invesiment and utilisation currently enjoyed
in Vicloria for the same refiabifity. However, VENCorp recognises thal other TNSPs may not be in a
position 1o apply the cost-benefit approach in the way it is in Vicloria or that it will deliver the same
efficiency outcomes as it has in Vicloria given the nature of their systems.

Flexibility in expression

The submissions to the RP's Issues Paper and the Draft Report itself did not reveal any major
disagreement among the TNSPs with the economic principles that should appear in a Framework or for
that malter, the principles that underpin the South Australian hybrid model (we discuss below the
criteria the Framework should contain). Rather, it seemed as though TNSPs were uncomforiable with
the application of those criteria directly 1o actual and potential augmentations on a case-by-case basis,

IKEMA, “Intarnaticnal Review of Transmission Reliability Standards®, 27 May 2008, p. 14.

! KEMA, “Internafional Review of Transmission Rekabity Standards®, 27 May 2008, p. 13, where il stales “a probabilisfic
analysis evaluates the syslem under a vaviely of expected future indlial condibons, and then failwes of individual
components ... ana evaluated.”,

ODMAPCDOCSWEN_DOCS24300818 Page 2



The main attraction of the South Australian hybrid model was that the criteria were then expressed in a
format that jurisdictions would be comfortable with.

VENCorp does not propose that all jurisdictions plan in the same manner as it does. In facl, having a
common set of planning principles in the Framework is more important than the manner in which the
standard it eventually expressed. Since many of the TNSPs have expressed concem over the
appropriateness of a pure probabilistic approach in all jurisdictions, VENCorp proposes that jurisdictions
be given the oplion fo apply the Framework principles directly to each actual or potential augmentation
(such as happens in Vicloria) or to convert those principles inlo an equivalent deterministic standard for
each connection point for a fixed period (say five years). In other words, jurisdictions should have the
oplion of taking the exira step of expressing the Framework as a deterministically expressed equivalent
before applying that standard to all potential augmentations (red pathway in the diagram below) OR to
apply the Framework’s crileria fo each polential augmentation on a case-by-case basis (blue pathway

in the diagram below).
OR 1
The fundamental principles of the Framework and any equivalen! deterministic standards that are

developed from these principles would be subjected to regular reviews. Furthermore, if a jurisdiction
has elected to adopt equivalent deterministic standards they would need to conform 1o a consistent
format. This should allow for a meaningful comparalive analysis of actual and effective standards al
each connection paint.

Framework principles

As noted above, VENCorp considers that the economic and technical principles underpinning both ils
approach and the South Australian model are similar. As such, these principles should be considered
the basis for developing the Framework. In VENCorp's opinion, the following criteria would form the
basis of the Framework:

« VCR. The VCR prnciple (value of customer refiability) would define the economic value of
involuntary and unexpected loss of supply to customers such thal the cost of augmentalions can be
economically assessed. To allow for a meaningful comparison of this value across jurisdictions, this
would be defined for various customer types e.g. residential, commercial, agricultural, industrial.

Metwork level VCRs could then be defermined for various network locations based upon the
cusiomer make-up for that location. These network VCRs could cover individual connection points,
conneclion point groups, and state level,

This differs from VoLL in that VCR is a true value of energy fo consumers after which they would be
willing to switch off. Vol L is a price cap in the markel thal allempts lo miligate commercial exposure.
Furlher details on VENCorp's VCR slandard is conlained in Allachment B.
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The economic and technical principles. These criteria underpin the approach and assumpfions
that must be applied to either assess invesiments or lo derive and review equivalent deterministic
slandards:

o acost-benefit analysis;

o Ihe use of maximum demand forecasts and development of applicable demand profiles;

o network and generation outage statistics and the data sources and methodologies determining
them:

o network ratings and relationships with operations ratings;

o contingencies (o be studied) and limits of maleriality in contingency analysis;

o methodologies 1o determine appropriate market conditions (e.g. generation dispaich patterns);
and

o other operational considerations (e.g. spares, network re-configurations),

Assessment of Framework approach against the Reliability Panel's criteria

VENCorp believes thal a Framework that contains the above planning principles, would meet the RP's
crileria for a planning slandard:

Transparency

Provided that the principles are clearly staled in the Framework and the Framework itself is publicly
available, each TNSP's planning process should be iransparent and auditable.

TNSP accountability

The most effective way of delivering TNSP accountability without having to first experience a
deterioration of reliability is lo have fransmission plans developed or scrutinised by independent
transmission planning authorities that have power to direct amendments to transmission plans (as
happens in PJM and Alberta®). A slightly different model is applied in British Columbia where it
seems that the British Columbia Transmission Corporation (BCTC) is responsible for transmission
planning along similar lines to Victoria. It seems as though an accountability model based on
scrutiny al the time of planning would be a far more effective way of holding TNSPs accountable for
their planning investments since it is capable of picking up problems al the planning stage. A
planning standard on its own has great difficulty doing this.

Specificity

VENCorp has proposed that each jurisdiction can choose to apply the principles in the Framework
directly to each augmentation or convert it to an equivalent deterministic expression. Provided both

options’ outcomes are direclly referable to and measurable against the principles set out in the
Framework, they will meet this objective.

Effectiveness

On the basis of Grid Australia’s definition of “effectiveness” (a standard that meets cuslomer
expectation of reliability and minimises dispules), use of a published planning critena, economic cos!
benefil assessment and verifiable VCR explicitly derived from customers’ stated expectations of
level of reliability should make the planning process very effeclive since customers know what lo
expect and therefore dispules are minimised.

* KEMA, Inlemalional Reviow of Transmission Refabilty Standards, 27 May 2008, p. 16.
& The Bnish Columbia Transmission Corparation is a government owned body that like VENCorp has responsibilty for the
planning of the fransmission network in British Columbia, Canada

SODMAPCDOCSIVEN_DOCSI24 300808 Page 4



e Robustness

We disagree with the notion that application in overseas jurisdictions necessarly makes an
approach robust. For example, there are many different forms of electricity markets around the
world, each one designed lo meet differing local needs. The fact that Australia's market design
differs from many North American models does not make Ausiralia’s market design any less robust.
Far from it, it is strongly argued that Australia's different topography makes it critical that a different
market approach is adopled.

Further, VENCorp disputes Grid Australia's assertion that adoption of the same reliability standard
would hold TNSPs immune from claims of negligence in their planning function. On the contrary, if
overseas slandards are followed without question or scruting for approprialeness, claims thal
TNSPs acted negligently in the event that reliability deleriorated would only be strengthened.

However, if an example of an overseas jurisdiction using probabilistic criteria fo plan is necessary,
then the BCTC would be the prime one. Like the Ausiralian transmission network, British
Columbia's main grid is linear (i.e. not meshed) and has most, if not all generation capability
geographically localed a distance away from major load cenires similar lo many parts of the NEM.

« Technological neutrality

There should be nothing in the principles in the Framework thal would favour any particular
technological oulcome.

= Mo worse

While this sounds like a reasonable objective, if the system or pars of the system are already
overbuill, then this can lead to continued inefficiencies.

We also make the point that ihe further the RP moves from the development of a Framework lowards
requiring how the crileria should be expressed, the closer it gets to mandating a parlicular level of
reliability. This is not a matter for the TNSPs io be involved in. TNSPs should only plan to specific
planning crileria such as that contained in the proposed Framework not assist in the selling of those
criteria. Clearly, therefore, it should be the responsibility of each jurisdiction to determine whether the
analyses done for connection points using the Framework criteria should be converled 1o a
deterministic equivalent and the level of redundancy required.

Form of transmission reliability standards

For those jurisdictions electing to express their planning standards as a delerminisiic equivalent, the n-x
form appears to be the most appropriale. Therefore, TNSPs would be required to develop iransmission
refiability standards applicable fo its jurisdiction in a n-x form based upon the economic and technical
principles in the Framework.

The Framework should also define the format of these deterministic standards, such that the
application of these standards is clear and transparenl, and they are in a suitable form for comparative
analysis. Faclors thal would need 1o be clearly defined would include (without imitation):

= credible contingencies;
= maximum demand forecast, particularly the probability of exceedance of the forecast; and

 credible market scenarios, including the assumptions on available and unavailability generation that
is local lo the supply.

Each customer conneclion point would have the deterministic slandards applicable 1o it clearly
idenlified. Further, any specific assumplions particular to that connection point or group would be
defined.
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A key consideration in the assignment of the deterministic standard will relate to the intra-TNSP scope
of any standards. This will be important in ensuring that deterministic standards concerning the
redundancy of connection point assets do not influence shared network needs in an inappropriale way.
If delerministic standards are 1o have scope into the shared network then additional standards, with
more appropriate criteria, may be required for these specific circumstances.

Regular review and comparative assessment

As would have been the case with any of the options put forward by the RP in the Draft Report and
consistent with the fransparency and accountability principles, all TNSP's should be required o develop
the VCR standard, economic and technical principles, and transmission reliability standards into a
publicly available policy document. This would be subject to a regular review and comparative analysis.

The RF's proposed national reference standard could still be developed for comparative purposes. In
this way, the eflective reliability standard determined by those TNSPs applying the cost-benefi
approach direclly can be compared against ihis reference standard and other TNSP's deterministic
equivalent standards.

4. Comparison of cost benefit analysis against deterministic and hybrid models in
Victoria

This section will show the following:

» VENCorp's cost-benefil approach is achieving efficient investments in Vicloria and achieving
appropriate supply refiability.

= The economic principles that underpin the RP's hybrid approach are equivalent to the principles that
underpin VENCorp's cost-benefit approach. However, applying these principles to derive an
equivalent deterministic standard will tend fo introduce malerial inefficiencies info VENCormp's
transmission investment decisions in Victoria compared fo the present.

e The adoption of deterministic standards will tend to introduce inconsistencies between the planning
approaches between VENCorp and the Victorian DNSPs.

The option proposed by the RP is similar in form to that presently used in South Australia. Therefore, it
is helpful to compare a delerministic standard and the South Australian model with the cost benefit
approach used by VENCorp.

As VENCorp understands it, each connection point in South Australia is assigned a deterministic
standard that defines the level of redundancy of transformers and lines thal supply a particular
connection point. Compliance with thal standard is assessed against a maximum demand agreed with
the cuslomers al each connection point. In reviewing their planning standards, ESCOSA adopted a
cost-benefit approach, involving assumptions of the VCR, network outage rates, and investment costs
to change Ihe redundancy level.

It is clear that, at least in principle, the two approaches - the cost benefit approach and the South
Auslralian moded - are based upon the same economic considerations. Furthermore, the VCR appears
to be the fundamental slandard that is consistent across the approaches. That said, VENCorp
considers a hybrid approach based upon the South Australian regime or as suggested by the RP
would, if applied o the Viclorian network, lead to less efficient planning outcomes, This is discussed
further below.

Efficiency

VENCorp supports a level of planning standardisation, but that standardisation must not be at the
expense of reslricting planning approaches that have already been demonstrated to achieve efficient
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investment outcomes. As discussed above, we have concems that the imposition of delerministic
standards will lead to less efficient lransmission investments in Victoria. Clearly, imposing this form of
a Framework on Vicloria would not be in accordance with the NEM objectives.

With regard fo the scale of the efficiencies that could be lost from VENCorp adopting a deterministic or
hybrid approach, VENCorp has assessed the impact of moving o a strict n-1 deterministic standard
during a review of its planning approach conducted in 2001. This analysis showed that VENCorp's
cost-benefit approach, on average, resulted in a 3-year deferment in an investment from the n-1 timing.
Across VENCorp's augmentation at that time, this resulled in a $32.4M lotal present value cost saving
(in 1991 dollars) over all projects over an n-1 approach.”

Furthermore, 1o illusirate the kind of inefficiencies that could resull in Victoria of refinquishing its cost
benefit methodology for pure determinislic or proposed hybrid, VENCorp has undertaken indicative
analysis of a known future transmission need. This need relates to the level of ie-transformer capacity
(5007220 kV transformation) required to supply Melbourne's mefropolitan connection points. When the
need arises, the major fransmission augmentation may require the installation of a new 1000 MVA
5000220 KV tie-transformer, with an estimated project cost of approximately $35 million.

The example was then compared against a “pure” deterministic/redundancy standard of n-1 and based
upon our undersianding of the South Australian model, a n-1 redundancy level equivalent hybrid.
VENCorp’s analysis indicates thal applying the n-1 standard would require the augmentation to be in
place for 2008/09. However, VENCorp's probabilistic approach indicates that the efficient timing be
deferred considerably, to about 5 years. This level of deferral resulls in a $11.2 million cost saving to
cusiomers using a 8% discount rate on this single project.

Table 1 Comparison of Cost Benefit approach to Deterministic and Hybrid approaches

Cost Benefit Deterministic (n-1) Hybrid (n-1)
Option New transformer New transformer New transformer
Cost $35m $35m $35m
Timing | 20013114 2008/09 2008/09 o
Tntg[ cost $11.2m nfa n'a
savings

A more detailed analysis appears in Aflachment C of this submission where the above example is
compared against a n-1 delerministic approach. As stated above, in our comparison we have assumed
that the hybrid model (based on the South Australian model) uses a n-1 standard. The reason for this
is can be found in ElectraNet's statements in its recent Annual Planning Report:

The interconnecied kransmission network is planned so thal 100% of the peak forecast load al each substation or
connecion point can be supplied during bath normal and first-contingency (N-1) emergency conditions.®

Since the above example deals with a shared network example and, in any event, VENCorp does not
plan for connection poinis (that responsibility falls on the DNSPs), we could only assume a redundancy
standard of n-1 for comparison.

We should clarify thal we do not believe the South Ausiralian model or a hybrid model per se fo be
deficient or defective, rather, given the Victorian system, VENCorp's planning responsibility for the

" VENCarp, “Consultation Paper - Eleciricity Transmission Nelvwork Planning Criteria®, 2001, p. 19

¥ ElectraNet Annual Planning Repesd, 2007, p.10. Compare this wilh its statemend on the refiabiity standard in respect of
connixclion points ElectraMel stales thal the *ETC [Electricity Transmission Code] assigns reliabity standards for each
conneclion (exit] point or group of connection poinls within the transmission network and thereby mposas specific
requirements on ElecraMet for planning and developing ils ransmission network.” See p. 6.
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shared network portion only and the way that the network has been planned in the past, the South
Australian model, like a pure deterministic/redundancy standard, would seem to achieve a less efficient
investment result for no discernable difference in fransmission network reliability.

In conclusion, deferral of the augmentation under the cost benefit approach does not, at least for
Vicloria, impose unacceplable risks on customers compared with the allematives. Rather, the
approach inherently allows a number of mitigating faclors, specific 1o this potential augmentation, to be
accounted for in its analysis. These faclors relale to the actual supply arrangements, which involve
single-phase units and the installation of barriers between phases to avoid a common-mode failure of
multiple units; the availability of a common spare fransformer phase; and the short-term overload ability
of the exasting transformer. These factors reduce both the likefihood of the need for load shedding and
the length of time load shedding would be required should the need arise. Moreover, some of these
factors, such as the short-term overload ability and barriers between phases are a direct result of
VENCorp's cost-benefit approach to planning. The justification of these types of augmentation, which
reduce risks significantly but do not impact the redundancy, may be far more difficult if a deterministic
standard is imposed in Viclona.

Relationship with connection planning and sub-transmission planning in Victoria

The Victorian transmission planning arrangements uniquely require the relevant DNSP to plan any
augmentations of connection assets. In the context of this review, this means that the DNSPs are
responsible for planning the transformation capacily from fransmission network to the distribution
network. Moreover, as the majority of connection points in Victoria have a meshed arrangement with
other connection points, nearly all transmission lines in Victoria are part of the “shared” network.

The South Australian model is focused on connection point redundancy. The Victorian Iransmission
planning arrangemenis require the DNSPs to plan augmentation to connection assels — essentially plan
the conneclion transformation capacity. Also, the majority of connection points are meshed at the
transmission level with other connection points, and therefore, the transmission lines supplying any
single conneclion point are part of the shared transmission network. As such, standards like the South
Australian ones may not be applicable for the Victorian system.

Further, the RP has stated that the hybrid approach retains consistency between transmission and
distribution standards. VENCorp disagrees with this position. The planning approach applied by
Victorian DNSPs to the connection assets and their sub-transmission systems is similar to VENComp's
cost-benefit approach. Clearly, if VENCorp were required to move to a hybrid model or deterministic
standard - even if this had been derived through economic considerations for every connection point -
it is most likely that there will be an inconsistency in planning decisions between VENCorp and the
Victorian distributors.

Finally, with regard to the importance o the RP of consistency for the development of the Framework,
the following two paints appear relevant;

o the economic considerations in determining a deterministic equivalent from the economic crileria
may well result in the slandard changing. If a distribution deterministic standard can impose a
constraint on the fransmission standard, then it is nol clear whal purpose the economic
considerations serve; and

= slandards of supply refiability, not redundancy, are the issues of concem in this review.

5. Comparison of VENCorp's proposed Framework and the RP option

Section 5 of the RP Draft Report discussed various Framework options resulting from the submissions
o its issues paper. One of these oplions was based upon the RP's analysis of the submission (Option
E). The main features of these options are summarised in Table 1 of the RP paper.
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To assist in the RP's understanding of the Framework proposed in this submission, this section
provides a comparalive analysis of the Framework and Oplion E. This analysis is summarised in the
table below. The format of this table is based upon Table 1 in the RP draft paper.

The main points from the lable below are:

» VENCorp's proposal is the same in its features” to RP’s Option E (and Oplion A), particularly for
any jurisdiction efecting to use deterministic standards; and

o it will not result in inconsistencies between TNSP and DNSP planning approaches in Vicloria or
other jurisdictions.

Table 2 Comparison of VENCorp's proposed Framework with Option E

Featuros Option E VENCorp proposal
Foem of standard Hybrid fonm, common The VENCorp proposal is consistent with Oplion E (and Option A) for
across NEM any jurisdiction elacting 1o use deterministic equivalent standards..
Alternatively, a TNSP may opl lo underiake (he cost-benefit approach,
which is mare consisten! with Option 8 and C.
However, the VCR standard is the most fundamental standard defined
within the Frameawork. This slandard would be defined in a consistent
way across he NEM, bul each jurisdiction may be required 1o
determina the particular VCR standards relevan! lo its cusiomers.
Scope of Standard Allowance for The VENCorp propasal is consistent with Option E (and Opticn A) for
connection point any jurisdiction electing to use daterministic equivalent standards.
hhﬂﬂl‘ﬁbﬁ'ﬁgpﬂ VENCorp sees no reason why any THSP opling to underiake the cost
' benafit approach cannot provide the effective refiability for each
Intreduce ‘national connection point, Furihes, this effective standard can be used for any
refarence slandard”. comparative analysis wilh a national reference standard.
However, VENCorp considers (hat the RP will need 1o give further
thewght lo the inlra-TNSP scope of any daterministic slandards and the
refationship with a national reference standard. Owr conceims on This
malter relate lo how a ransmission reliability standard that defines the
redundancy requirements of the conneclian point, can also influence
the planning of the shared network. a
Where ane (he Framework expressed | The VENConp proposal is consistent wilh Option E with regard 1o the
standards specified | in NER. framewark.
However, a distinclion may be required bebween whera tha Framewvork
is specified and where TNSP deterministic slandards are defined,
depending on whal scope a jurisdiclion is allwed lo define the
dalerministic standard.
Process for setling Clear ransparant The VENCorp proposal is consislan] with Opfion E.
slandards process for salfing
standards
Who sels the level of | JurssdicBional authorily | The VENCorp proposal is consistent with Oplion E (and Oplion A) for
the standard separala from the TNSP | any jurisdiction electing o use deterministic equivalent slandards.
Establishment of Further, for TNSPs (hal have opted to undariake the cost-banefi
information base of approach:
e Ihe jurisdicional authority woeuld h itslity for
@ & would have responsibs assessing
Formal, structure and the cost-benefit approach and its consistency with Framewerk; and
el of standards
reviewed evory Syears | @ reviewing any effective slandards prepared by (he THSP (hat are

used for comparative purposes.
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Fealures Option E VENCorp proposal

Accouniability of To jurisdictional The VENCorp proposal is consistent with Option E
standard setling body | government
Accountability of Tio junisdiciional The VENCorp proposal is consistent with Opfion E
TNSP authorily and the AER
Retains consistency | Yes VENCorp disagrees thal Option E retains consistency, as this would not
between THSP and be the case in Victoria.
DNCr Shnantts VENCarp's proposal can relain consistency, provided the jurisdicional
authority requires this io be the cass,
Likedy changes Significant changes, The VENCorp proposal is consisient with Option E.
including the NER, NEL,
stala legislation,
regulations and
licences.

6. Conclusions
The objective of this submission was lo;

* reinforce the view that the MCE and ERIG objectives were to develop a Nationally Consistent
Framework rather than a planning standard itself;

e propose such a Framework so that TNSPs could base their planning standards in consistent criteria.
In addition, the Framework should contain economically objective and verifiable criteria on which
planning may be conducied;

» show that adoption of a deterministic (or hybrid) standard in Victoria would lead fo the forfeiture of
efficiencies gained in {ransmission investment by the adoption of a cost benefil analysis while
maintaining a high level of fransmission syslem reliability;

* propose criteria thatl a Framework should contain (technical and economic paramelers (e.g. cost
benefil analysis, VCR, generation paltems, disclosure, explanation and treatment network
assumplions, etc)) so thal planning proposals and augmentations can be easily compared against
each other no matter the jurisdiction;

» propose a way forward by allowing jurisdictions to choose whether they will convert their analysis
under the Framework lo a deterministic equivalent for each connection point (as is done in South

Australia for connection poinis) or apply the Framework on a case by case basis o all potential and
actual network augmentations (like Victoria); and

» ihe Framework proposed by VENCorp meets the RP's crileria or transparency, accountability etc
and its “features” criteria.

We believe that the suggested approach would allow for more cohesive approach to planning lo take

place throughout the NEM without being loo prescriptive in the manner in which planning takes place.
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Attachment A VENCorp's planning approach

In this section we provide some background on VENCorp's approach fo transmission investment
planning. To assist in the understanding of this approach and its relationship with transmission
reliability standards, we first set out our views on the aim of fransmission planning and the historical
difficulties in underiaking evaluations.

Planning aim

The primary aim of investment planning of monopoly services is to ensure investments resull in
customers receiving a service al the economically efficient cost. Defermining this for eleciricily
networks is not a trivial matter and requires an apprecialion of the future performance of the power
sysiem and the cosls cusiomers place on the performance over a number of possible scenarios. For
most of the historical development of eleciricity networks, computers and supporting dala systems were
not up o the task of evaluating such problems. Therefore, simplified approaches (such as deterministic
standards (such as n-x redundancy, elc) were adopled. These approaches sel aside the
complications of balancing certain aspects of performance and costs. Inslead, they were based upon
ensuring that a desired standard of service was achieved. The underlying assumption here was thal
the adopted simplified standard broadly represented the balance between the value of the service and
the cost fo achieve the standard.

Deterministic standards

A key element of transmission service concerns the reliability of supply to customers. However,
there were problems in planning transmission networks through reliability standards that were specified
directly as customer reliability metrics (e.g. SAIDI or USE). As a result, fransmission standards were
adopled that focused on the reliability of the transmission network itself rather than customer supply.
Moreover, fo simplify the relationship of the standards to analysis techniques and the design of
transmission nelworks, delerministic slandards (such as n-x redundancy, elc.) were adopted. As
acknowledged in the RP paper, ihese delerministic standards are not sirictly customer reliability or even
transmission reliability standards; rather they are “redundancy” standards - this being considered as an
appropriate proxy for customer refiability®.

Cost benefit approach

The historical difficulties with forecasting and valuing customer reliability described above have been
largely solved via the increased power of modem compulers, improved assel dalabases, the
development of reliability based assel management practices, and research info the value that
customers place on supply reliability,

The cost benefit approach takes advantage of these modern developments to enable the primary aim
of planning to be met i.e. service performance at the efficient cosl. In this way, the need for simplified
refiability standards is largely removed.

The cost benefit approach is oflen described as “probabilistic” to differentiate it from “deterministic®
approaches. However, in the contex! of this review it is important fo demystify this technical lerm. The
cost benefit approach is, as the name implies, simply a cost-benefit lechnique, which involves the
following key elemenis.

"It is glso worth noling that these redundancy slandards alzo aflowed for ety m generation despalch patienns and
transmission operalions e.g. mainienance planning,
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NPV

BENEFITS ki COSTS
_ =
.
energy at risk (VCR x cost of augmentation
MWh at risk) necessary to remove the
X energy at risk

probability of loss of load

= Market benefits. In accordance with the marke! benefils limb of the existing refiability test, the
approach seeks to maximise the positive net-benefils arising from:

o Costs associaled with a network investment oplion or non-network allernative (e.g. capital and
operating cosls associated with the investment); and

o Benefits that will resull from the investment (e.g. improved customer reliability, reduced
congestion and ancillary service costs, reduced losses)

» Risk assessment. The approach incorporates reliability methods to deal with the uncertainty in
future power system condibions. These methods allow the mosl-likely benefits resulting from any
investment fo be determined.

o This involves the development of a range of market scenarios to allow for the uncerainty in
cuslomer demand profile and generation dispatch pallems.

o Each scenario is then assessed to delermine the system actions, including the loss of supply fo
cuslomers, thal would occur lo ensure NEM operational obligations are complied with. This
assessment involves studies examining bolth normal and confingency conditions. The
contingency studies may allow for assessmenls up to the 27, 3% or even higher outage event,

o The benefits of any investment option are determined from Ihe difference belween the syslem
actions required following the investment oplion and the aclions required without any investmenl.
Probabilities are assigned o the market scenarios and the conlingency condition such that the
most-likely benefits resulting from any investment option are determined. A worked example of a
typical augmenlation assessment is set out in Altachment C.

= Value of customer reliability. A key concem of RP's review is supply reliability and the benefils
that result from changes in reliability. Forecasts of supply refiability are a key oulpul of the nsk
assessments described above, whereby forecasts of unsupplied energy are produced. VENCorp
had underaken research fo delermine the economic value of unsupplied energy for various
Viclorian customer groups: the value of customer reliability (VCR). The appropriate VCR is applied
to the forecasts of customer reliability to determing the value of the benefits in supply reliability that
result from any investment option.

The key point from the above is that every individual invesiment should have the optimal balance
between the investment costs, the cuslomer reliability, and other market benefits. In this way, the
optmal selution and optimal timing should be selected (including non-network oplions).
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VENCorp's approach and the NEM objectives

In this section we discuss VENCorp's cost-benefit approach in the context of the NEM objectives and
conclude that it achieves the NEM objeclives. Moreover, if a Framework is introduced thal requires
deterministic standards lo be applied in Vicloria then it is our view that VENCorp's task of efficiently
defivering transmission reliability to Victorian customers will suffer. This clearly would not meel the
NEM objectives.

In the context of this review, the two key matlers within the NEM objectives are:
« the reliability of supply to customers; and
« the promotion of efficient investment in electricity services 1o ensure this refiability.

In the discussion below, we first set out our understanding of reliability in the context of this review,
and then explain how the cost benefit approach ensures this refiability is achieved, Following this, we
explain how VENComp's approach ensures efficient invesiment in the NEM. In addiion, we also discuss
the cost benefil approach in the broader context of the NEM objectives on efficiency. Finally,
VENCorp's approach is assessed against the RP's criteria defined in the draft paper.

Reliability and the cost benefit approach

The aspect of reliability that is of concem in this discussion is that of the electricity supply lo customers
(supply reliability), specifically the reliability of the supply fo end-use consumers of electricity due to
transmission network limitations. At the most basic level this is simply the probability that consumers
are supplied their required demand for electricity. All elements of the physical supply chain affect this
supply reliability, including generation capacily and network capacity.

As discussed above, the cost benefit approach directly evaluates customer supply refiabifity for every
potential transmission network limitation. The assessmen! delermines the probability of the loss of
supply and the amount of energy not supplied (ie. USE), It also evaluates the impact on supply
reliability of each investment oplion considered.

The cost benefit approach does not require deterministic standards. Rather, the appropriate reliability
level for any connecion point is determined through the reliability analysis and the economic
assessment which is based on VCR, which is discussed furiher below. Therefore, VENCorp considers
that the cost benefit approach is in accordance with the NEM objectives conceming the reliability of
supply lo customers.

Efficiency and the cost benefit approach

As discussed above, the advantage in VENCorp's approach is that every individual investment should
have the optimal balance between the investment cosls and the improvement in supply reliabiity. In
this way, the optimal solution and fiming should be selected.

The key to the efficiency benefits that can arise through Ihis approach is that a relalionship is always
maintained between the forecast supply reliability and the costs to change the reliability for each and
every network limitation being assessed.

This is not the case if delerministic standards are applied. Such slandards involve an up-front
assumption of the acceptable supply reliability, which may itself be derived from other assumplions of
costs and customer risks. However, when the standard is actually applied to a particular problem, it is

free of the actual costs and risks associated with this problem. Any difference batween the assumed
cosls and risk, and the actual cost and risk, can introduce inefliciencies in investiment decisions.

For example, a low cost option, which has a positive benefit through its reduction in supply refiability,
may be inefficiently delayed until compliance with a deterministic slandard is breached. Conversely, a
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high cost option, which has a negative benefit through its reduclion in supply reliability, may be
inefficiently advanced if it is the least-cost solution lo ensure strict compliance.

The potential for such inefficiencies is exacerbaled if deterministic standards are express in the n-x
form. These forms of slandard break the relalionship further, whereby the level of redundancy does not
have a simple relationship with the supply reliability for any particular problem, For example, other
assumptions, which must be specified with the deterministic standards, can have as significant an
impact on the actual supply refiability resulting from the standard as the value of x itself.

Furthermore, inherent properfies of the network limitation and demand profile can significantly influence
the effective supply reliability for any particular problem. For example, the length of transmission lines,
the age of transformers, environmental conditions of the network, network maintenance practices, all
affect the reliabiity of the network components, and as such, the supply reliability resulting from this. A
purely deferministic standard fails to take these factors info account,

These inefficiencies can be increased even further if the intra-TNSP scope of a standard related 1o a
connection point extends into the shared transmission network, The scale of these inefficiencies is
discussed further Section 5.
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Attachment B VENCorp's Value of Customer Reliability (VCR)

As discussed in the main body of this submission, in VENCorp's opinion, the YCR should be the
fundamental standard within the Framework. Therefore, it is helpful to consider VENCorp's use of this
standard. In this altachment, we first set oul the form of the VCR applied in the VENCorp approach.
Following Ihis, we provide some background on the process VENCorp applied to delermine the
appropriate values for the VICR standard.

VENCorp's value of customer reliability (VCR)

The primary standard in VENCorp's approach is the VCR. It is this standard that allows the benefits in
customer reliability due to any invesimeni decisions to be economically assessed.

The VCR defines the economic cost of the involuniary (and unexpecled) loss of supply. For
fransmission planning, such involuntary losses of supply normally occur due to the load shedding
required to comply with operational obligations. However, in some cases it may simply result from the
loss of the transmission supply path o a customer group.

The VCR adopled by VENCorp is defined in terms of the customer value (3) per the unit of energy not
supplied, normally defined as $MWhr'0, VENCorp has determined four VCR values that are applicable
to the following cuslomer types:

» Residential
o Commercial
» Agricultural
o Industrial

For planning studies, VENCorp determines the appropriale VCR for any parficular supply problem
based upon the proportions of the four cusiomer types affected by the supply problem. In this way,
VCR's can be developed that are applicable al the state level, connection point level, or 1o a group of
connection points.

VENCorp's process to determine the VCRs

The VCRs presently applied by VENCorp were developed through a fairly robust process, involving
internal reviews, independent research and public consultations. This process is discussed below.

« VENCorp's planning review. In 2001 VENCorp undertook a review of its planning approach,
including a public consultation on the approach. Al this time, the approach was essentially the
approach described here, but the wholesale market price cap (VOLL) was used as the VCR for any
planning studies.

This review found that VENCorp's approach was appropriale; however, it recommended further
research into the appropriate VCR for ransmission planning.

» VCR Research. VENCorp engaged an independent experl, CRA, to undertake research into the
appropriale VCR for transmission planning. The basis of the study involved quaniitative surveys of
the markel lo obtain data on the cosl impacts of unplanned electricity supply interruptions.  This
survey was conducted directly with a wide cross seclion of Victorian cuslomers. This data was then
used to estimale the value that various customer types placed on supply refiability.

The oulpul of this study was a VCR for each of the customer types and for the State as a whole.
These VCRs were grealer than the VOLL based value applied by VENCorp in its planning studies at

@ The expacted amount of unsupplied energy in the fulure is deltermined fhrough the probabdistic assessment within
VEMNCorp's planning approach - soe seclicn 8
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that time, whereby the research indicaled that state wide VCR was $29,600 per MWhr compared o
VOLL value of $10,000 per MWhr.

= Public consultation on the VCR. Due to the increase in VCR suggested by VENCorp's research,
in 2003, VENCorp held a public consultation to defermine the appropriate VCR for transmission
nvestment planning.

The review found that the VCR, based upon VENCorp's research, was more appropriale for
fransmission investment planning. As such, VENCorp has adopted these VCRs.
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Attachment C An example of VENCorp cost-benefit assessment for electricity

network augmentation

'Bn:'i:qmmd

' Potential impact |

The Melbourne metropalitan tie kransformers at Cranbourne, Rowwlle, South Morang, and Kellor
ierminal stafions consirain alectricity supply from the 500 kV and 330 kV electricity fransmission
nebworks (o greater Malbourne and surrounding areas.

Owerloading of a Cranbourne, Rowville or Swm_lmang iransformer only occurs during p-eahuinmarnd
conditions, if a crilical network element is oul of sarvice. However, the transformers remain within their
short time ratings, 5o generation rescheduling andfor damand curtailment is restricted to a few hours

| during an unplanned natwork outage.

A spare single phase unit is avalable (o replace a fafled single phase transformer unit. This would
reduce the impact of genaration reschaduling andlor demand curtaiiment significantly.

' Load forecast

" Deterministic
assessment

' Probability of
transformer
oulage

Do nothing
optien

Oplions
| Benofit

| Cost
| Cost-Benefit
assessment

Indicative timing
of augmentation
based on cost-
benefit
assassment

Indicative liming
based on [N-1)
deterministic
approach

10% POE summer maximum forecas! demand is expacted less than three hours per year,

Less than 85% of maximum demand is expected for 89.9% of the year.

50% POE summer maximum forecas! demand is aboul 91.5% of 10% POE summer maximum demand,
Load varies hour-by-hour,

' With 2l plant in sarvice {n], the loading on the kranskormers would remain wilhin conlinugus rating untl |

summaer 2016M7. Following the wors! credible confingency, the loading on the transformers would
remain within thair shor-lerm rafing.

in summer 2008108, with 10% POE summer forecas! demand, a prior outage of Rowville No.2
transformer would increase tha loading of Cranboume 5005220 kV transformar fo more than 100% of its
confinuous raing, The amount of overload can be reduced by swilching reconfiguration of netwark and
generation rescheduling.
ﬁa.l::muWWMdhumHMMHmdhmahlﬁmwmhﬁhmtmwm
rating.

5001220 KV 1000 MVA transformers are three single phase units. There is a spare single phase unil |

available for replacement of any of falled single phase transformer bank al Cranbourne, Rewvilla or
Moorabool. Replacement period of a failed transformer wnit is aboul Towr weeks.

The probability of a forced oulage of the Rowsille A2 transformer is delarmined by the mean fime ko
repal of 31 days and the falure rate of 1 lank every 150 years, giving a forced outage rabe of
31 240 ETE0"150) = D.1555%.

FT Ry e S ey

Say enesgy o risk & 5,000 MWh over one year wilh iransformer out of service.
Expecled enatgy at risk = 5,000 * 0. 1699100 = 8.5 Mvh
Value of expected energy al risk al a VCR of $29,600 = $0.25M

| Instaltation of an additional new 5001220 kV transformer

Cos! of new adddional fransformer and associaled plant is appeoximataly $35M.

 Say the new wransformer removes all the energy al risk.

Lo, expecied banefit of installation of an addifional iransformer is $0.25M (in year 1)

" Esimated cost of 2 new 500220 kV 1000 MVA transformer and associzled plant is S35M.
| Annuakised cost of the ransformer is about $2.5M (45 years life with 8% discount rale)

To justily the transformer in year 1, te benefit must exceed the annualised cost.
In Ihis example benafl $0.25M and the annualised cost is 5250
Hance Cost »» Banefil
Detailed Probabistic assessment and Raegulatony lasl nol underiaken,
*  Timing based on deberminisfic approach;
201617 (N-0) system secure &
2008/09 (N-1} syslem secure

«  Indicative timing based on cosl-benefil assessmend - about 2014115
Year 200809
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