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Review of Transmission Planning Arrangements Introduction

1. Introduction

This report has been prepared by NERA Economic @tng (NERA) at the request of the
Australian Energy Market Commission (AEMC).

The AEMC has sought advice on transmission planamangements as they apply in other
electricity markets, to inform further developmantd consideration of planning options in
the Australian National Electricity Market (NEM).

Specifically, the AEMC has asked for a summarylahping arrangements in the following
four North American markets:

» Pennsylvania-Jersey- Maryland (PJM) (covered irti@e@ of this report);

= New York (Section 3);

= California (Section 4); and

= Alberta (Section 5).

For each market we describe:

The key institutions and entities;

= The overall planning process;

» Roles and responsibilities in relation to investirggTtision making;
= Arrangements for economic regulation;

= Arrangements in relation to reliability standardsd

*= Recent developments.

In addition the AEMC has asked us to summarisedfegms mandated by FERC Order No.
1000 regarding transmission planning, transmissast allocation, and development of
transmission projects by non-incumbents. A summoéthese aspects of FERC Order No.
1000 is set out in Section 6 of this report.

The appendices to this report provide further imfation in relation to the characteristics and
functions set out by FERC for Regional Transmis€wganisations (RTOs), and the North
American Reliability Council (NERC) TransmissioraRhing Reliability Standards.

NERA Economic Consulting 1
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2. PIM

Transmission planning in Pennsylvania-Jersey-Mad/leentres on a Regional Transmission
Expansion Planning (RTEP) process which is camigtdoy PJM Interconnection LLC (PJM),
the Regional Transmission Organisation (R} the region concerned. The RTEP is
supplemented and supported (to a limited extenplégning done by independent
transmission owners and merchant transmission iorgsvithin the PIM service territory.

The territory of covered by PJM is shown in Fig@ré - PIM Service Territory and covers
all or parts of Delaware, lllinois, Indiana, Kenkyc Maryland, Michigan, New Jersey, North
Carolina, Ohio, Pennsylvania, Tennessee, VirgMiast Virginia and the District of
Columbia.

Figure 2.1 - PIJM Service Territory

Source: PIM

! Refer to Appendix 1 for a description of RTOse Wbte that in the US the terms RTO and I1SO (Indéget System
Operator) are FERC-defined terms. In practiceetliewery little different between the legal defiims of each.
This refers to an entity which might or might hatve a local reliability incentive and which plars funds specific
transmission investments outside of the wider plaprocess on the basis of an economic objective.

NERA Economic Consulting 2
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Figure 2.2 - Summary of Key Roles and Responsibiliids PJM
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2.1. Institutional arrangements

The key institutions and entities within the manadevant to transmission planning are as
follows:

= PJM Interconnection LLC (PJM), which is the RTO;
= Transmission Owners (TOs) and merchant transmissi@stors;

= The Nort3h American Electric Reliability CorporatigdERC), together with its regional
affiliates;

» The Federal Energy Regulatory Commission (FERQJ; an
= States Public Utility Commissions (State PUCSs)dach of the states listed above.

Other stakeholders include generating companieagiServing Entities (LSES)Jand-
owners, and others.

The following is a description of the roles of #tey institutions and their relationship to each
other.

2.1.1. PJM Interconnection LLC (PJM)

PJIM Interconnection LLC (PJM) is a FERC-approvedRfiat coordinates the movement of
wholesale electricity within the PJM service t@mjt and is responsible for planning to
ensure “efficient, reliable, and non-discriminattngnsmission service” throughout the area
it serves. The area served by PIM is the largestally dispatched grid in North America.

PJM’s role is to act independently and impartiatlynanaging the wholesale electricity
market and the regional transmission system:

= PJM's short-term responsibilities include systerd ararket operations. PJM is both the
Independent System Operator (ISO) and Independaritédl Operator (IMO) for the
region.

= PJM’s long-term responsibilities include regionkrmming and providing a planning
process with a broad, interstate perspective theattifies the most effective and cost-
efficient improvements to the grid to ensure ralighband economic benefits on a
system-wide basis.

One of PJM’s long-term FERC-required responsikgitand core functions is to create
regional transmission expansion plans. PJM’s RibERtifies transmission system upgrades
and enhancements necessary to continue to meéte@geliability standards, as well as
those transmission investments which are expeotbdwe an overall economic benefit.

The regional affiliates are ReliabilityFirst Corption and the Southeastern Electric Reliabilibpcil (refer to
Section 2.1.3).

An LSE is anyone who is a buyer of wholesale gynéor consumption by end-use customers under txeh rules. A
retailer is an LSE, and so is a distribution compar the supplier of last resort in a state whetail is not fully
competitive. An LSE might also be a large indadtcustomer who purchases direct from the wholewsaleet on its
own behalf. An LSE is not a marketer, who mighy bar (wholesale) resale, or deal only in derivasiv

NERA Economic Consulting 4
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PJM doesn’t build or own transmission. Rathereates planning models and undertakes
studies to determine what new transmission investmwél be needed to maintain reliability
and provide economic benefit into the future. P3geases transmission investment needs
from a larger, regional perspective rather tharmpibtentially more limited view of a single
TO.

In order to participate in PJM markets, an entitysirbe anember of PJIM. There are five
categories of full members:

TOs;
Generation owners;

Distribution businesses;

A s

End-use customers (normally large consumers whb teiparticipate directly in the
wholesale markets); and

5. Power marketers, including retailérs.

By acceding to the PJIM membership agreememismbers have assigned a number of rights
and responsibilities to PIJM and have undertakemmaber of responsibilities in return. Each
category of membership entails a specific setgifts and responsibilities.

PJM is an independent, not-for-profit organisatiosprporated as a limited liability
company. PJM has a two-tier governance structutie avi independent board and a members
committee:

1. The Board is responsible for maintaining PJM's pedwlence and, by exercising their
prudent business judgment, ensuring that PJM $utsl business obligations and legal
and regulatory requirements, as well as prevemtimgmarket participants from having
undue influence over the operation of PJM or ergrtharket power in PIJM markets.
The members of the PIJM Board must have no persdiil&dtion or ongoing professional
relationship with, or any financial stake in, anjMPmarket participant.

2. The members committee provides advice to the Bbganroposing and voting on
changes and new programmes, with the Board hakimfjrial say. The committee is
composed of five voting sectors representing the filembership categories above.
Every member of PJM has a representative on thenitbee. Only one affiliate of a
member corporate entity may vote in the commit®her committees and groups meet
on specific issues and report to the members comefit

It is also possible to bermn-full member of PIM. Non-full members generally dopauticipate in the market, but are
stakeholders in electricity market outcomes antbase an interest in PIM'’s activities. Non-full nmsrs include: ex
officio regulatory members — federal and state agsnwith regulatory authority over a PJIM membaerofficio
consumer advocate representatives — these repatigesthold state office; emergency customer |leadiction
program special members — these organizations $@a@al membership status for participating inEngergency
Customer Load Reduction Program; and associate emmbwho have special membership status.

This category is formally known as “other suprdfeand consists of other entities engaged in byyselling or
transmitting electric energy, capacity, ancillaey\sces, financial transmission rights or othervmes.

" Primarily the PIM Operating Agreement, Open AscEmnsmission Tariff (OATT) and the Reliability Asance
Agreement.

Ex officio regulatory members, emergency custoload reduction program special members and agsatiembers
do not have voting rights in the members committéssociate members do not have voting rights instakeholder
activities, working groups or committees.

NERA Economic Consulting 5
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2.1.2. Transmission Owners (TO)

TOs are the owners of the physical transmissioetassn most cases they own all or the
majority of transmission assets within a particglalp-region of PJM which corresponds to a
historical service territory of a vertically-inteded utility prior to industry restructuring.

This sub-region is known as a PJM ‘zone’, and t@ehRs on-going responsibility for
transmission assets within its zone. In some cé@ssare now independent shareholder-
owned companies. In others they remain part afger shareholder-owned utility that may
also own generation, distribution, retail and otthesinesses. In other cases they may be
owned by local governments or authorities. lrcaes they are functionally-separated from
any non-transmission affiliates and transmissiaeggilated separately from any such
affiliates.

By being a member of PIJM and acceding to the meshipagreements TOs have assigned
the primary regional transmission planning resgalftsi to PJM and have undertaken to
implement PJM’s plans.

TOs have the rights and responsibilities associt#dtransmission construction. PJM is not
generally involved with detailed siting decisiong.ethe procurement of easements. Once
PJM'’s studies indicate that transmission is neduddeen Point A and Point B to meet
planning objectives, the exact route to achieve til@insmission is determined by the TO(S) in
the zone(s) where the geographical need for trasssom has been identified and the relevant
state PUCs (when required). Cost estimation,gsitimd project management, are addressed
by TOs through their internal processes and intenas with appropriate regulatory
authorities.

TOs own the transmission facilities they build.cE& O is responsible for maintenance of
the parts of the network it owns. TOs may alsade@h local transmission planning, to
supplement the local grid and/or address locaktrassion issues, which are not covered by
PJM in the RTEP.

Finally, there is a special form of transmissiomew known as aerchant transmission
investor. This refers to an entity which might or might have a local reliability incentive
and which plans and funds specific transmissiomstments outside of the wider planning
process on the basis of an economic objective, as@n arrangement to connect low-cost
generator with a higher-priced market. In practiay few transmission investments are
made on a merchant basis.

2.1.3. NERC

The North American Electric Reliability CorporatidERC) develops and enforces
reliability standards for the North American bulbvper systent® As such, the description of
NERC in this section is relevant for PJM, New Yarid California.

This means that a merchant transmission invéstoot regulated in any way that relates to enguratiability, security
or capacity adequacy (which other forms of TOs mig#). A merchant transmission investor’s soleivatibn is
commercial return, and as such they tend to evalemath specific new investment on a stand-alorse{bg-case) basis
for profitability.

10 The bulk power system, also referred to as th Blectricity System (BES), includes all transnivssfacilities
operated at 100 kV and above, as defined by NERIM also conducts planning and analysis on faeslitated below

NERA Economic Consulting 6
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NERC'’s major responsibilities include working wah stakeholders to develop standards for
power system operation, including transmission muilag reliability standards, monitoring

and enforcing compliance with those standards sassgresource adequacy (done annually
via a 10-year forecast) and providing educationdltaaining resources as part of an
accreditation program to ensure power system apsragémain qualified and proficient.
NERC also investigates and analyses the causégnifiGant power system disturbances in
order to help prevent future events.

FERC certified NERC as the national Electric RealighOrganization (ERO) for the United
States in 2008" Prior to being the National ERO, NERC's guidedifier power system
operation and accreditation were referred tBagcies, for which compliance was strongly
encouraged yet ultimately voluntary. Since 200BR Policies have been revised into
Sandards, and now NERC has authority to enforce those stalsdon power system entities
operating in the United States, as well as seyemiinces in Canada, by way of significant
financial penalties for noncompliance (of up torfllion per day per violation).

NERC's role is to oversee the reliability and segwf the bulk power system in North
America. To achieve that, NERC develops and enfoneandatory minimum reliability
standards; monitors the bulk power system; asséssae adequacy; audits owners,
operators, and users for preparedness; and edacatesins industry personnel. Among its
many activities, NERC coordinates critical infrasture protection and cyber-security and
facilitates the exchange of information among f@liy organizations.

Included in NERC's certification was a provisiondelegate authority for the purpose of
proposing and enforcing reliability standards bieeng into delegation agreements with
regional entities. The geographic scope of thegmnal entities is illustrated in Figure 2.3 —.
Note that there is not a one-to-one correspondertbethe geography of RTOs/ISOs.

One of the regional entities, ReliabilityFirst Corgtion, covers most of PJIM. A smaller
portion of PJM is within the territory of the Soattstern Electric Reliability Council (SERC).

NERC is governed by a twelve-member independentdofaTrustees.

100 kV if the flows on those facilities are undee tontrol of the PIM system operator and impadtoevs on
transmission facilities rated greater than 100 kV.

FERC was given the authority to do this under @@wbtained in the Energy Policy Act of 2005,daling the 2003
Northeast blackout.

11

NERA Economic Consulting 7
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Figure 2.3 — North American Regional Reliability Caincils and Interconnections
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2.1.4. FERC

The Federal Energy Regulatory Commission (FER@)asational energy regulator for the
United States. As such, the description of FER®@imsection is relevant for New York and
California, as well as PIM.

FERC’s main activities relating to the power indystre as follows:

» Regulation of wholesale sales of electricity amshsémission of electricity in interstate
commerce;

= Qversight of mandatory reliability standards fog thulk power system;

= Promotion of strong national energy infrastructimeluding adequate transmission
facilities; and

= Regulation of jurisdictional issuances of stock dedt securities, assumptions of
obligations and liabilities, and mergers.

Regarding electric reliability, FERC oversees theedopment of mandatory reliability and
security standards. It monitors and directs thetiteReliability Organization (i.e. NERC) to
ensure compliance with the approved mandatory atalsdy the users, owners, and
operators of the bulk power system.

Regarding transmission investment, FERC’s mandatie promote the development of a
strong national energy infrastructure, and it apesathe transmission planning processes of
PJM and other RTOs/ISOs.

NERA Economic Consulting 8
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FERC is the economic regulator of RTOs/ISOs and, M&aning that it approves individual
transmission investments and transmission tarifi®s can also be subject to some economic
regulation at the state level, i.e. from state Rubtility Commissions, as described below.

Regarding transmission line siting, the Energy @3ofict of 2005 authorized FERC to issue,
in limited circumstances, permits for new transmisgacilities within National Interest
Electric Transmission Corridors designated by th®. Department of Energy. In practice
this authority is rarely used.

FERC is an independent agency, it has up to fivensizsioners who are appointed by the
President of the United States with the adviceam$ent of the Senate. Commissioners
serve staggered five-year terms, and have an ggteabn regulatory matters. FERC has a
staff of over 1,000. All FERC decisions are re\adle by the federal courts.

2.1.5. State Public Utility Commissions

State Public Utility Commissions (state PUCs) aredtate-level regulators of electric
utilities in the USA. State regulation is histadlig distinguished from federal regulation in
the United States by the question of inter-staternerce. Electricity distribution and retail
are essentiallyithin state activities and are overseen by state PUCs. Trissgm, which is
increasingly annter-state activity, is largely regulated by FERC.

There is some overlap between federal and statgatémn of transmission however. For
example, state regulators exercise their rightsraggonsibilities via some combination of
state siting or certificate authority and/or fedewad state ratemaking authority. State PUCs
typically possess the authority to:

= Disallow imprudent or unreasonable costs in a ti@uhl ratemaking proceeding;

» Impose conditions on siting approval or a certificaf public convenience and require
the utility to provide periodic reports on costiesttes for a particular project;

= Intervene in another state’s regulatory proceedmgn interested party;

» Intervene before FERC in a rate case (for exanfipheiPUC believes that transmission
cost responsibility has unreasonably been allodatéd state by an RTO/ISO such as
PJM); and/or

= Review and approve or reject a utility’s IntegraResource Plan (IRP). An IRP is a
long-term strategy regarding future energy souvdgish a state PUC will require utilities
to file annually.

NERA Economic Consulting 9
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2.2. Planning process

Planning for enhancement and expansion of trangmisapability on a regional basis in the
PJM service territory is led by PIM using its RegiloTransmission Expansion Planning
(RTEP) process. In summary:

The RTEP process was developed by PJM and its nrerabhder FERC guidance;

The RTEP process is designed to ensure compliaitceNERC standards (and achieve
economic efficiency benefits, where identified);

FERC approved the role of NERC, the role of PIJM,RTEP process, and it approves
the individual investments resulting from the RTjgBcess as well as the resulting
transmission tariffs;

Individual TOs have assigned transmission planngigs and responsibilities to PIJM as
a condition of PJIM membership, and assumed rigidg@sponsibilities in return relating
to transmission ownership, maintenance and cosiesyg;

TOs can plan supplemental transmission investnarntide the RTEP process, for
example to address local issues or as merchargtorge If the cost of these is to be
recovered by transmission tariffs they must alsajfy@oved by FERC; and

State PUCs approve siting and generally requireitvestments are in the interest of
their state. The latter means that states hauwatenmest in the above process, and in
particular in cost-allocation rules.

2.2.1. Planning principles

PJM’s RTEP process is designed to plan transmissi@stments and upgrades that will
maintain grid reliability and improve economic eféncy:

Reliability: The primary purpose of RTEP is to ensure relighilThe reliable supply of
electricity involves two elements — adequacy aruisty. "Adequacy" relates to the
production and delivery of electric power and egengthe quantity and quality that the
customer requires. For example, sufficient powestnbe provided at acceptable voltage
levels and frequency to match the customers’ eqgeipirapecifications. "Security” relates
to the ability to produce and deliver power whemdkie customer needs it. Credible
contingencies, such as the sudden outage of trasgmifacilities, should not result in
uncontrollable power interruptions over a wide area

Economic efficiency: The RTEP process also includes the analysiseoétonomic
efficiency of PIJM’s energy and capacity marketdid®dity-based RTEP projects are
evaluated to determine if they can be brought-fodvEased on market efficiency benefits.
Also, the review of historical and projected corngesmetrics and other RTEP drivers
may suggest new projects based on market efficiandjie primary driver. Transmission
options that provide a mix of reliability and matrkdficiency improvements but which
would be justified on neither criterion alone alsanvestigated.

The RTEP process is designed to systematicallyohjettively evaluate proposed
transmission upgrades and generation connectiomsake sure that compliance with
reliability criteria is maintained. The processoailscludes a mechanism to mandate
necessary grid investments.

NERA Economic Consulting 10
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The RTEP process is governed by Schedule 6 ofiMe@perating Agreement, which is the
membership agreement for all market participantsispproved by FERE.

The outcome of the annual RTEP process is a PIJMdBaaproved set of Baseline upgrades
and Network upgrades, together with identificatidrlirect connection requests from
generator and merchant transmission developersa aedew of TO-planned Supplemental
upgrades:

= Basdline upgrades are the key upgrades needed on the bulk powerrayfetr reliability
and economic efficiency purposes.

= Network upgrades anddirect connection upgrades are those upgrades necessary to
connect new generators and merchant transmistditiés to the gridl.3 They are
identified in individual System Impact Studies. eldistinction between the two types of
upgrades is the party responsible for the upgrade:developer is solely responsible in
the case of direct connection upgrades. In othsexa developer might not be
responsible for 100% of the identified upgrade dosther network users, for example
other generation developers, also contribute toétezl for the same network
reinforcement.

=  Supplemental upgrades are other upgrades planned by TOs to strengtrenlittal
systems. These do not require PIM approval betdikiransmission investments must
be approved by FERC — and potentially by the 2&at€(s) in the state(s) concerned.
They are included as inputs to the RTEP process.

2.2.2. Market-wide planning

PJM’s RTEP identifies transmission system additi@md improvements to provide for the
operational, economic and reliability requiremenft®JM customers. The RTEP is a region-
wide approach which integrates transmission withegation and demand response projects
to meet expected load. The scope of the RTEP itakbe bulk power system facilities of
TOs and all the transmission system facilities afest by PJM. The RTEP ignores internal
TO zonal boundaries and state boundaries withiP{ii footprint.

Within the RTEP process, studies are conducteddlsathe transmission system against
mandatory national (NERC) standards and PJM reggiaadards. These studies look into
the future to identify transmission overloads, ag# limitations and other reliability
standards violations. Transmission upgrades t@atgiidentified reliability criteria
violations are then examined for their feasibilitppact and costs. PJM then develops
transmission plans in collaboration with TOs tootes violations.

12 Schedule 6 of the PIM Operating Agreement caxifie provisions under which PIM executes its RpERess.
The Transmission Planning Department of PIJM’s RtanBivision publishes manuals describing the dpediles
under which PJM undertakes the RTEP process. Refetp://pjm.com/~/media/documents/manuals/mistxa
PJM’s Open Access Transmission Tariff (OATT) ddsesithe interconnection request process for gengnasource
interconnection, merchant transmission interconoects well as specific process provisions to asilleng-term firm
transmission service as well as Auction RevenuétRig

13 These upgrades can also result from requestsrigrterm firm transmission service, although iagiice this is rare.

NERA Economic Consulting 11
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Figure 2.4 - PJM Backbone Transmission System

e
Substatons
Moltage
o mw
o =ow
o 5w
[fransmission Lines.
Moltage
L
LA/ wow
A s
PJM Zones
-~
PJM Expansion Zone - Duke
/]

Source: PIM

The RTEP process includes the development of perReliability Assessments to address
specific system reliability issues in addition e tongoing expansion planning process for
the connection process of generation and merchamgrhission.

The RTEP assesses both near-term (5-year) nedls afgional power grid as well as those
over the long-term (15 years).

» Five-year- planning enables PJM to assess and reeohtransmission upgrades to meet
forecasted near-term load growth and to ensuredfeeand reliable connection of new
generation and merchant transmission projects sge&iintegrate with the PJM grid.

The results of these “baseline” studies identifgded transmission enhancements for
anticipated system conditions and define cost atlon assignment. They also provide
the starting point from which the need and respmlityi for enhancements to
accommodate connection requests is identified.

» Fifteen-year- planning enables PJM to assess ldegédrtime mitigation plans that often
comprise larger magnitude transmission facilitiest imore efficiently address reliability
issues. These facilities typically involve higheartsmission level voltages — 500 kV and
765 kV — and can simultaneously address multipl®8Eeliability criteria violations at
all voltage levels. The 15-year planning horizenezds that required by NERC criteria.
Essentially, the 15-year forward analysis providésad-growth sensitivity analysis,
capturing the equivalent of higher than forecatiad levels, often the result of
unforeseen extreme weather conditions.

This approach enables PJM to address the cumuksffieets of many system trends
including long-term load growth, generation decossitning, and broader generation
development patterns.

NERA Economic Consulting 12



Review of Transmission Planning Arrangements PIM

Based on RTEP analyses, new transmission enhantearerrecommended to PIM’s
independent Board of Managers (the PJM Board) gesadly throughout the year to resolve
identified reliability criteria violations and/oo achieve economic benefits. At the end of
each planning year the process culminates in desiegommended plan — one RTEP — for
the entire PJM footprint that is submitted to tlidFBoard for consideration and approval.

The PJM Board has approved more than $1 billiobutk power system transmission
enhancements on average per year since the incagtIM’s RTEP process in 1997. Most
of this amount is for transmission upgrades taoidmeeline transmission system.
Approximately 18% is for additional bulk power st transmission upgrades to enable the
connection of new generating resources and merc¢targmission projects.

2.2.2.1. Interregional considerations

PJM participates in interregional planning actestwith its neighbours and all other planning
coordinators throughout the Eastern Interconne@ewmording to interregional agreements.
In particular, recent interregional planning effoof PJM have focused on coordinated
planning activities with the planning coordinattwghe North, West and South of PJM,
including NYISO, ISO-NE, Midwest ISO, TVA and theO\Collaborative. Figure 2.5 -
Inter-regional coordination shows the locationtege various regions.

For example:

= PJM undertakes joint interregional analysis withIS® and ISO-NE under the terms of
the Northeast ISO/RTO Planning Coordination Prato&dforts include market
efficiency model development, which has the ultengdal of combining all three regions
into one single-system model.

= Eastern Interconnection Planning Collaborative (BIR a programme aimed at
establishing greater interregional planning coation across the entire eastern United
States. The EIPC analyses a wide variety of futorabinations of resources and
policies, develops models, and provides advisgoytimo PJM and other RTOs/ISOs. It
received funding from the Department of Energydosider future resources and
transmission options for the year 2030. It involstskeholders from 40 states including
state regulators. It has a Stakeholder Steeringnditiee composed of 29 delegates who
participate in a collaborative decision-making @& This committee is supported by
caucuses of additional representatives from alinges of the electric power industry:
generators, transmission owners, marketers, atteen@source providers, municipal
utilities, end user organizations, environmentgboizations, RTOs/ISOs, and state
regulators. The EIPC has three main working gro2p20 Rollup; Modelling; and
Scenario Planning.

» Individual studies on individual interfaces arecalmdertaken. A recent example is a
PJM-MISOH Cross-Border Congested Flowgate Study that focosezbmmon issues
along the interface between the two systems ndar Michigan. TVA and SPP also
participated. The study identified transmissiomedats causing recent operational issues,
based on stakeholder input and recent market cbogetata. Potential transmission
solutions were identified and evaluated. In tipiscsfic case, limited benefits to PIJM
were identified but study results were made avéalab stakeholders who can

14 Midwest ISO, the RTO neighbouring PIM to the west
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individually choose to pursue participant-fundegnagles based on respective individual
benefits. Refer to the case study of American §irdasion Company set out in Box 2.1.

Figure 2.5 - Inter-regional coordination
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Source: FERC

2.2.2.2. Public Policy Drivers

An increasing focus on climate change, energy iaddpnce and other policy areas by
federal and state governments in recent yearsddhamimpact on transmission system
planning. The existence of violations of NERC Rality Standards remains the primary
basis for PIM’s determination of need for new tnaission facilities; however construction
of transmission appears to be increasingly necgssaupport the achievement of other
public policy goals.

One element of these policies is greater use @wable resources, primarily wind. The
integration of wind resources, often distant fréma population centres, has presented an on-
going set of challenges to transmission plannekewiise, the retirement of generating
resources which are not able to meet environmeagallations (NOX, SOX, CO2 emissions
and/or water quality).

The PJM Board has indicated it is concerned thes®is have the potential to threaten
reliability if not thoroughly analysed. Accordinglsecent additions to the RTEP process have
required a range of sensitivity analyses to begoeréd. Further changes to the planning
process are being examined to help manage thetredeip-sawing” of transmission project
in-service date¥ the result of periodic changes to modelling asgiong.

15 “Whip-sawing” refers to the phenomenon wherelgydhte of recommended construction of new transomgs ojects

is highly sensitive to changes in modelling inpsg@mptions. Many input assumptions are unceffiairgxample the
impact of demand response, the extent of econogtilement of older generators, and so on. Seitgitwnalyses are
helpful to evaluate the sensitivity of the timinfgtiee need for new transmission to such factors.
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Recent RTEP sensitivity analyses have incorporsiieti factors as the potential impact of
state renewable portfolio standards, demand respemsrgy efficiency efforts, and “at-risk”
generation (generators that may be economicaltefibto retire for environmental or other
reasons). These sensitivity analyses have indigateecent years that federal and state
public policy initiatives have the real possibildfaccelerating the occurrence of reliability
criteria violations earlier — some many years eadithan previously estimated.

2.2.3. Localised planning

While relatively minor compared to regional plarmitocalised transmission planning also
occurs within the PJM service territory. This li®ad planning is undertaken by individual
TOs and industry Interconnection Reliability Assesest Groups (IRAGs). The key purpose
of localised planning is to support the regionaBRTplanning process.

For example, a TO may develop a local transmissabation to a local issue. It can either
forward the solution as a proposal for inclusiothe RTEP, or it can proceed with the
project on its own account with state PUCs and FERC

TOs are involved in the evaluation of direct cortimecrequests. When PJM receives a
request from a merchant generation or transmisigeeloper for connection of new facilities,
PJM assesses the impact of these requests omtisenission system of the TO concerned
(as well as on the rest of the PIJM system) and &3Mforwards the request to the TO so
that the PJM study can be supplemented by studieducted by TO transmission planners.
The integration of new merchant projects into ti@sltransmission system is conducted
based on the same planning principles as for amr dtansmission facilities. Localised
planning criteria are designed to be compatiblé WERC Reliability Standards (and
NERC's regional affiliates) and PJM Planning ance@ping Manuals.

TOs also typically conduct their own regular plargnprocess including seasonal
assessments of system performance (up to 1 yesm)tarm facility addition studies (1-5
years); and long-term strategic planning (more thgears). The planning process typically
begins with a deterministic appraisal of transnoissystem performance. When such
appraisals identify potential problems, more dethgtudies are conducted to evaluate the
severity of the problem and to develop an optintahpo remove or mitigate the deficiency.

Additional studies, limited to assessing regiomal aterregional transmission system
performance, are conducted jointly with neighboginnilities as part of PIJM, NERC-affiliate
and other IRAG agreements. These joint appraisaissfon measuring the strength of the
interconnected network and on assuring coordinaifdacility planning and operational
planning efforts. Where such assessments uncofvieretieies, the specific findings are
referred to the appropriate company or companieewelop solutions as part of their normal
planning processes.

The computer models used in localised transmigsimmning studies differ widely to suit the
scope of each study. Power flow models are devdlopeepresent system operation during
highly stressed periods such as peak load conditiod heavy power transfers that simulate
emergency and opportunity power transactions. 8ysiynamics and short circuit computer
models are also used, depending on the speciflgsasisto complement the power flow
models. Using these models, transmission systeforpgnce is assessed by simulating
disturbances to identify system strengths and wesdes.
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2.3. Investment decision roles and responsibilities

The market-wide planning undertaken in the RTE€bissiderably larger in scale than
localised planning, and is the primary mechanismvhich transmission investment in made
in the region covered by PJM.

2.3.1. Investment decision-making
The RTEP process involves the following steps:

1. Basdinereliability analysis: This analysis uses annually updated load foredastpared
by PJM), committed resources, and firm transmissemice requests to test the ability of
the currently planned systéfro satisfy all applicable planning standards frmarily
NERC standards and PJM’s own standards). Thiysisatlentifies any required system
reliability enhancement¥. It also is the starting point for evaluating ammpposed
additions of new generation or merchant transmisgiojects.

2. ldentification of reliability upgrades. The baseline analysis is extended to identify
transmission solutions that resolve violations tdiex in Step 1. Note that PIJM’s remit
is limited to transmission solutions — buildingeangenerator in a congested location
might improve the reliability of supply in that laion but PJM is not tasked with
generation investment planning (or investment imaled management resources).

3. Market efficiency analysis: A review of transmission congestion metrics atiegeocost
measures may suggest new projects on market ekticigrounds (for example, if
reduced congestion and losses cost are sufficibiglythen a new project may be
beneficial on efficiency grounds, even if it does contribute material reliability
benefits). Some projects may deliver a combinaioreliability and efficiency benefits.

4. Optimisation of upgrades: A prioritisation list is formed if competing saions can solve
the same violations. The optimal mix of upgradefound which addresses the
violations, and as a secondary priority, improveskat efficiency:®

5. Evaluate compliance with NERC standards: The RTEP, inclusive of the upgrades
identified in the previous step, is re-evaluatedcampliance with NERC standards. If it
doesn’t comply, the process returns to Step 1.

6. Construct upgrades and allocate costs: The TO undertakes the selected transmission
investment(s) under instruction from PJM, obtainegessary approvals from its state
regulators and FERC, and coordinating with othekedtolders as necessary. Approved
transmission costs are added to its rate basedaledted via the transmission tariff
charged by PJM (see section 2.4).

Any projects initiated outside the RTEP are fed ithte RTEP process, either as candidate
upgrades, local solutions, or independent projgefer to case study in Box 2.1). The RTEP
process accommodates not only expansion projesfoped by electric utility TOs, but also

16 The ‘currently planned system’ includes all exigtgenerators, adjusted for certain proposed mevaets and certain

proposed retirements. Likewise it includes theentrtransmission topology, adjusted for the exgs{previous year's)
RTEP. Itincludes PJM’s forecast of demand — nmpbrtantly, of peak demand (net of expected denmmasgdonse).
PJM uses results from a five-year power flow nied@xtrapolate results for the longer-term analyse. through year
15).

PJM’s process of optimisation of alternative @ proposals is under continual review, in anrefoensure the best
mix of upgrades is always chosen.

17

18
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merchant generation and transmission projectsatigatinanced by private investors instead
of utilities.

2.3.1.1. Evaluation assessment and evaluation criteria

The main tests applied in the baseline reliabditalysis to evaluate compliance with
standards and identify any violations are:

= An assessment of voltage violations; a load dedibity test; and a generation
deliverability test.

= A thermal analysis is done to determine if linérmgg are exceeded under normal, N-1
(contingency), and N-2 situations.19

= A voltage analysis is conducted using the samatsitos to evaluate voltage changes. A
variety of transmission elements are held congtanhg this analysis so as to identify
voltage drop violations and absolute voltage levaiations.

= A load deliverability thermal analysis is conductedvhich the goal is to have sufficient
transfer capability to allow the delivery of adetgualectricity to each load zone under
extreme weather load conditions.

= A similar load deliverability voltage analysis isdertaken.

= A generation deliverability test is used to evatuahether electricity can be delivered to
defined areas under peak load conditions, and uhdesame N-1 and N-2 situations.

= A stability analysis is conducted for each indivatigenerator every three years.20

2.3.1.2. The market efficiency analysis

The market efficiency analysis is performed after completion of the reliability portion of
the RTEP. Market efficiency analysis is a compmarief the cost of an upgrade to the
projected economic benefit of the upgrade wherauiggade is identified as relieving a
constraint or multiple constraints having an ecoleampact. Economic benefit is currently
evaluated using a 70/30 rule and is calculate@a®*change in production coéts+
(0.3*change in load energy payments). The benefit/atio must be at least 1.25 over the
first 15 years of the projec€t.

The goal of market efficiency analysis is as foldow

= Determine which reliability upgrades, if any, hareeconomic benefit rought
forward.

= Determine which reliability upgrades, if any, hareeconomic benefit hodified to
relieve one or more economic constraints — in &fdio providing the reliability
benefits. For example the modification might beegpansion of the MW transfer

19 Contingency analysis includes all PIM BES, dikoffacilities turned over to PIJM by transmissiamers, and critical

facilities in systems adjoining PJM, including lilees

Revenues from annual Financial Transmission RighR) auctions are allocated annually to Firm Braission
Service customers through long-term Auction ReveRigits (ARR) entitlements. PIM's RTEP process also
incorporates steps to determine the transmissistesyenhancements required to maintain the 10fgeaibility of
ARRs.

ie, reduced generator dispatch costs resultom fower transmission losses and lower transmissioigestion.

2 pJM Manual 14B.

20
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capability of the upgrade. Such upgrades res@kehility issues but are intentionally
designed in a more robust manner to provide additieconomic benefits beyond
resolving the reliability issues.

= |dentify new transmission upgrades that may result in economic benefits. PIJM’s rules
state that upgrades can be identified for transarisonstraints that have an economic
impact but for which no reliability-based need gasbeen identified.

PJM’'s market efficiency analysis uses a market kitran tool which models hourly
security-constrained generation commitment andadispover a defined series of future
annual periods (e.g. 2013, 2016, 2019 and 2022nd&uic benefits of transmission
upgrades are determined by comparing results aflaiions with and without defined
transmission upgrades.

Prior to the initiation of each annual market eéficy analysis, the Transmission Expansion
Advisory Committee (TEAC — refer to Section 2.3)I¥&views and the PJM Board approves
key analysis parameters including fuel costs, domnsscosts, future generation scenarios,
load forecasts, demand resource projections, discates and annualisation factors.

PJM also evaluates market efficiency proposals sitéxrby stakeholders to address
congestion in future years. PJM applies cost/betileéshold tests to determine their
possible inclusion in the RTEP. Proposals thattrmeexceed a 1.25 benefit-to-cost ratio
threshold test are further examined from a costrali@bility perspective prior to any RTEP
recommendation to the PIJM Board for approval.

2.3.1.3. PJM decision-makers: committees and working groups

The intention of the RTEP process is to ensureahatterested parties, including state
regulatory agencies, TOs, merchant developers tat stakeholders, have an active role in
planning for future electricity supply and reliatyiineeds. A number of PJM committees and
working groups provide the forums for their input:

= The activities of the Transmission Expansion AdsisBommittee (TEACY provide the
primary stakeholder forum for the ongoing exchaofjeleas, discussion of issues and
presentation of RTEP upgrades. The responsibilitiese TEAC include the provision
of:

- Comments and recommendations on the scope and ptssasfor RTEP studies,
including economic/market efficiency analysis;

- Comments on the RTEP analysis at defined pointautiirout the RTEP process
cycle;

- Comments and recommendations on the RTEP thabeviroposed to the PIJM
Board for consideration and approval, as necesaangy;

- Comments and recommendations on RTEP matters assteg by the PJM Board.

Z  TEAC membership and participation are open ttigmas described in the PIM OA Schedule 6, Sett®@ib): “...(i)

all Transmission Customers, as that term is definede PJM Tariff, and applicants for transmisssenvice; (ii) any
other entity proposing to provide Transmission F#es to be integrated into the PJM Region; @il Members; (iv)
the agencies and offices of consumer advocatdgedbtates in the PJM Region exercising regulatotiyaity over the
rates, terms or conditions of electric serviceher planning, siting, construction or operation lettic facilities and (v)
any other interested entities or persons.”
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The PJM Planning Committee (PC) is established utdePJM Operating Agreement
and has the responsibility to review and recomnsystem planning strategies and
policies as well as planning and engineering designthe PJM bulk power supply
system to assure the continued ability of the meroabmpanies to operate reliably and
economically in a competitive market environmerddaionally, the PC makes
recommendations regarding generating capacityvesequirement and demand-side
valuation factors.

PJM’s Regional Planning Process Working Group (RE}\hables a stakeholder
process to evaluate and make recommendations JtfleMembers Committee to
reform the present connection queue and study gpsese The RPPWG addresses
specific issues associated with 15-year planniragket efficiency and interconnection
request processes.

The Sub Regional RTEP Committees (SRRTEP) providewen to review Subregional
RTEP upgrades and to provide input and recommesrtato the TEAC:

- Mid-Atlantic SRRTEP
- Southern SRRTEP
- Western SRRTEP

2.3.1.4. Input data assumptions

Inputs to the RTEP process are vetted by the TEKE&y inputs used to develop the power
flow cases include the PIJM Load Forecast, topotdganges from the previous year's RTEP
and updated interchange information, and updatadrgéon information. Fuel price
forecasts are required for the market efficiencylysis.

The PJM Load Forecast Report is used for modeltiags, and unrestricted peak loads
are adjusted to account for changes in Demandf&dponse (DSR), which in PIM is
comprised of Energy Efficiency (EE) and load mamaget (LM) resources. (Section
2.3.1.5 describes more on PJM’s demand forecaptimgess.)

Transmission upgrades approved by the PJIM Boardyalath merchant transmission
projects expected to be in service are includaderanalysis. Power flow cases also
include upgrades to connect new generation for kvBigstem Impact Studies have been
completed.

Each annual RTEP baseline model includes new gemerthat have executed an
Interconnection Service Agreement (ISA) or signdthailities Study Agreement (FSA)
since the previous year's RTEfP Generators with announced intentions to deaetivat

24

PJM includes generators with executed FSAs ipatser flow base case model in order to allow theegators to
contribute to generator deliverability problemswéwer, PIM does not include a generator that om$yem executed
FSA —i.e., one that has not yet executed an I8#relieve system problems, for example in an argeeriencing a
capacity emergency in the load deliverability t8$tis approach ensures that the transmission systkime reliable
whether or not the generator ultimately compleesdonnection process and goes into commerciabtiper PJM
uses this approach for a connection request tlsandigexecuted an ISA because of the remainingrtaicty as to
whether that generator will ultimately go into seev PJM uses the execution of the ISA as the @&tdicthat a project
can reasonably be expected to be placed into seavid, therefore, be available to contribute taéiselution of
violations of NERC Reliability Standards. ConsedlyerPJM has determined that those generatorsavitexecuted
ISA should be modelled in all subsequent baselitadyaes the same way an existing generation cgpasiburce is
modelled, i.e., the generator is included in theeliae and is allowed to contribute to system peotsl and to relieve
system problems.
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suspend interconnection process activity are rechodde generation data is also
updated each year to include up-to-date reactipatibity information?>

= The RTEP uses a commercially available simulatiah &and database which includes
fuel price forecasts for each fuel type. Forectstshort-term gas and oil prices are
derived from NYMEX futures prices.

= Assumptions regarding longer-term generation capaciditions are also required by the
market efficiency analysis. New generation neddadaintain PJM’s reserve margin in
future study years is added to the model accoriirige location and fuel type of
generation connection requests in recent PJM quessumptions regarding emissions
allowance prices are obtained from a national itrgwsorking group on that subject.

2.3.1.5. Demand forecasts

The PJM Load Forecast Report is developed by Pai sthe load forecast model used for
this report incorporates the three classes of bkasa

=  Economic conditions;
= Calendar effects such as day of the week, montthahdays; and
=  Weather conditions across the RTO.

Economic conditions are the key drivers of yearyear growth and are based on a
composite variable that incorporates six econormgasures (Gross Domestic Product, Gross
Metropolitan Product, Real Personal Income, PomriaHouseholds, and Non-
Manufacturing Employment). This composite varigiMevides for localized treatment of
economic effecté’

PJM's load forecast model produces a 15-year fetexssuming normal weather for each
PJM zone, region, locational deliverability aread #he total RTO. The forecast is of peak
loads and net energy, and is adjusted for load geanant and energy efficiency programmes.

2.3.2. Detailed design, procurement and construction

Once PJM has identified that an investment is neiatles allocated to a TO based on
service territory. Under PJM agreements, TOs bligated to build transmission projects
that are needed to maintain reliability standarusthat are approved by the board of PIM
under the RTEP process.

The RTEP process determines the need for and bepéf transmission project; it does not
review or approve a transmission line’s siting. fliahe responsibility of the affected state
regulators, including state PUCs.

TOs undertake the detailed design of transmissisata and their configurations. They
obtain planning permission/consents, and wayleagssiments within their states as required.
TOs manage procurement of the transmission upgradesh may be through competitive

% PJM has a capacity market in which each LoadiSgntity (LSE) within PJM must own or acquire aajty
resources to meet its respective capacity obligat@ata from the outcomes of this market are afsgl as inputs to
the RTEP process.

% Prior to the 2012 Load Forecast Report, a siagomic driver variable was used - Gross MetroolProduct.
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tender to third-party construction companies. T@e ultimately own the transmission
assets.

Independent developers, where applicable, mustradbepplicable TO technical
requirements and standards. These include engigeaeisign requirements and standards;
equipment specification and suppliers; constructeuirements and standards; and,
engineering, procurement and construction procgsirements and standards.

2.4. Economic regulation arrangements

The costs of transmission upgrades, as well asdsis of the pre-existing transmission
system, are recovered through transmission tariffsummary:

= PJM collects transmission tariff revenues fromsraission customers, using
transmission tariffs approved by FERC, and passepitoceeds to the appropriate TOs.

= A separate transmission tariff is determined fahe®O territory (i.e., zone).

» Transmission customers pay for transmission sebhased on the zone in which their
loads are located. Transmission customers indlode-Serving Entities, within a zone,
as well as entities who export energy to consumetside PIJM (in which case the
transmission tariff of the applicable PIM-bordenaas used).

2.4.1. Transmission upgrades: Tariffs paid by transmission
customers

PJM is responsible for allocation of transmissipgrade costs to zones (or in some cases
specific PJIM members) in accordance with provisimorg#tained in PJM’s Operating
Agreement and Open Access Transmission Tariff (OATHIM calculates the cost
allocation of all RTEP upgrades according to th@sisions and then submits them to the
PJM Board for approval. The method of allocatiepehds on the type of facility:

High voltage facilities;
Other reliability upgrades;

Market efficiency upgrades; and

0N PE

Direct connections.

2.4.1.1.High voltage facilities

Transmission lines rated at 500 kV and above (baltability and economic upgrades) are
consideredegional facilities and their costs are currently recovered from ldadsugh
“postage-stamp” tariffs — meaning that costs dacated across PJM based on each PJM
zone’s share of non-coincident peak load. Lowdtage facilities that are a part of the
relevant transmission project and needed to dyrecgbport integration of the high-voltage
lines are also designated as regional facilitiesthrir costs are treated in the same way.

The use of postage stamp rates in this way hasdm#roversial, has been legally
challenged in PJM by stakeholders, and is subjechtgoing regulatory review at FERC.
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2.4.1.2.Cost allocation for other reliability upgrades

The allocation of cost for other baseline upgrdulék for reliability purposes falls into two
categories:

1. Upgrades costing less than US$5m for facilities tan 500 kV are allocated to load in
the zone in which the upgrade occurs; and

2. The cost of other reliability upgrades less tha@ k49 is allocated to load by zone on a
beneficiary-pays approach. The determination okfieis based on elimination of a
reliability criteria violation. The parties causitige violation (typically loads) are deemed
the parties that benefit from elimination of thelation and the quantification of the
benefit is based on the relative contribution ®\olation being eliminated.

Accordingly, each cost allocation calculation isds on the particular assumptions used
to determine whether or not a violation exists phéticular criterion.

Under Category 2, to the extent a criteria violai®based on the thermal limits of a
transmission facility, the cost responsibility iDeated on the basis of the relative
contribution of the load in each zone to the flawntbat facility. The contribution is
calculated on an incremental basis, using a “thstion factor” approach. Thus, it is possible
that the costs of upgrades required to mitigati&tians in one zone may be allocated in
significant part to load in other zones. The eé®stpplied to the transmission tariff, which is
zone-specific and paid by loads.

For criteria violations based on voltage critetigermal surrogates are determined, such that
the flow on a transmission facility or group of ifdies best correlates to the reactive
performance of the system at the point of the maitéiolation®’

2.4.1.3. Market efficiency cost allocation
Market efficiency upgrades less than 500 kV cahifiabne of three categories:

1. Upgradesthat are enhancements to reliability-based projects (for example, building
additional capacity over and above that requiresbtue criteria violations, so as to
reduce the cost of serving load): these costslireated the same way as reliability
upgrades.

2. Upgrades that accelerate completion of an approved reliability project: Costs are
allocated to load zones based on the forecast tieduin “load energy payment&’on a
pro-rata basfS if there is at least a 10% difference in the ant@lincated to any zone
using this method and the method for reliabilitgjpcts. This methodology applies for
the initial tariff years for which the project is@elerated, and then the tariff reverts to the
method for reliability upgrades for subsequent gear

27 A special agreement pertains to reliability uplgthat span the PIM-MISO border. Allocation leetwRTOs is

based on each RTO’s contribution to the constthattrequired the need for the upgrade. Allocatithin each RTO
is then applied according to the RTO'’s respectiethodology.

The calculation ofoad energy payment for a zone assumes that all energy forecast tmbsumed in the zone is
purchased at the Locational Marginal Prices (LMRshat zone, for each year of the study period.

Only for zones that showdecrease in the load energy payments.

28

29
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3. Market efficiency upgrades for which no reliability-based need has been identified: Costs
are allocated on a pro-rata basis to zones tha aderecast decrease in load energy
payments.

The cost allocation methodology for market effidginvestments has been the subject of
dispute. As of the date of this report, the metthagly continues to be a subject of ongoing
discussion between stakeholders, and at FERC. tawim practice, relatively few projects
fall into the market efficiency category.

2.4.1.4. Direct connections

Upgrades necessary to connect new generators aictianétransmission facilities to the
grid are borne in full by the project proponents.(by the specific PJIM members concerned).

2.4.2. Tariffs received by TOs

The revenue collected by PIJM from transmissiorffsagiach year is pre-determined so as to
match theaevenue requirements of the TOs. The revenue requirement is determinesligh

a regulatory process: the capital cost of trangomsassets of each TO (including the cost of
any approved upgrades) are recorded in a regulagsgt base, and the allowable costs that
can be recovered each year contribute to the Ti@isal transmission revenue requirement.
The revenue requirement, which must be approveeBRC, provides for a “return of”
capital (depreciation), a “return on” capital (atapproved rate of return/ cost of capital) and
operating costs. The TO is required to maintagul&ory accounts showing the balance of
costs incurred and costs recovered. Each yearddlbtts the transmission tariff revenue
from transmission customers and forwards each T@mwunt equal to its revenue
requirement®

Rate cases are periodic — transmission tariffseet at each rate case and are generally
indexed between cases except when specific mayoimestments are added.

2.5. Reliability standards

The key reliability standards used by PJM in the&ERTare set by NERC. A summary of
NERC's transmission planning reliability standdfdse set out in Appendix*.

NERC works with a large number of stakeholdersaeetbp standards and adapt them on a
continual basis. NERC's members come from all sedgsnof the electric industry, including
investor-owned utilities; federal power agenciesal electric cooperatives; state, municipal
and provincial utilities; independent power prodsc@ower marketers; and end-use
customers. These entities account for virtuallytted electricity supplied in the United States,
Canada and a portion of Mexico.

30
31

Subject to annual true-ups and other adjustments.

The full list ofcategories of NERC reliability standards is as follows: Resmmiand demand balancing;
Communications; Critical infrastructure protecti@mergency preparedness and operations; Facdiésign,
connections, and maintenance; Interchange schedatid coordination; Interconnection reliability ogtions and
coordination; Modelling, data, and analysis; Nucl®ersonnel performance, training, and qualifaati Protection
and control; Transmission operatiofisansmission planning; and Voltage and reactive.

Refer to the following link for the complete e#tNERC standards:
http://www.nerc.com/docs/standards/rs/Reliabilitiarllards_Complete_Set.pdf

32
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In developing reliability standards, NERC’s procasslves having registered members of
twelve industry sectors vote to approve or rejeoppsed new standards. The sectors are:
1. Investor-owned utility;

2. State or municipal utility;

3. Cooperative utility,

4. Federal or provincial utility or power-marketingramhistrator;

5. Transmission-dependent utility;

6. Merchant electricity generator;

7. Electricity marketer;

8. Large end-use electricity customer;

9. Small end-use electricity customer;

10.Independent system operator or regional transnmssziganization;

11.Regional reliability organizatidr; and

12.Government representative.

A Registered Ballot Body (RBB) is a group of mensbérat qualify for voting on proposed
standards. Any member who is directly and materilected may propose a new standard
or a revision to an existing one. Any member maynsiticomments on a standard under
development. Each proposed standard or projedtdias/n ballot pool. RBB membership
does not automatically enlist members in everyobgibol, so members must continually
review upcoming projects of interest and join ebahot pool in which they want to vote.
Members are able to vote online.

NERC has delegated some authority for the purpbpeoposing and enforcing reliability
standards by entering into delegation agreemeristive regional entities ReliabilityFirst
Corporation and the Southeastern Electric Religh@ouncil (SERC}*

PJM and individual TOs also have their own relip#tandards. PJM’s are applied in the
RTEP process and individual TO standards are apfielocalised planning. These
standards are generally of a second-order magnitisignificance, compared to the NERC
standards.

33
34

Such as SERC and ReliabilityFirst Corporation.

Region-specific reliability standards can alssexRegional reliability standards are intendegitovide for as much
uniformity as possible relative to NERC reliabilgtandards across the interconnected bulk-poweersysf the North
American continent. A regional reliability standascexpected to be more stringent than a contimedé-reliability
standard, including a regional difference that adgles matters that the continent-wide reliabitéydard does not, or
to be a regional difference necessitated by a physifference in the bulk-power system.
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2.6. Recent developments

A key development currently underway in PJM is waiked at potentially modifying and
improving the mechanism of cost allocation of trarssion upgrades, including the
mechanism of postage stamp rates described inoBe@i4.1.1 and 2.4.1.3.

A general issue that has been developing over rgeans is that PJIM’s planning
responsibilities have become increasingly compdidatith higher levels of renewable
resources, demand management, and energy efficieaoyrces entering the PJM system, at
the same time that load growth rates have fallera(@sult of an economic slow-down) and
new regulatory-imposed mandates have been introdliceddition, environmental factors
are impacting the viability of some coal-fired giat and increasing the risk that PJM must
make expensive “reliability must-run” arrangemenith these stations to preserve local
reliability of supply. These influences, togetheth the implications of a proliferation of
other public policy objectives have led to increbase of sensitivity analyses within the
RTEP and investigation of other changes to therptagprocess that may be required. This
iS an on-going process.

The methodology of optimising the choice of upgsaftefer to Step 4 of the RTEP process
described in Section 2.3.1) is subject to-goingroupment.

On-going improvements to interregional coordinatoe also underway, as described in
Section 2.2.2.1.
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Box 2.1
Case study: localised investment decision-making iRJM

A recent (2011-2012) example of localised investnaeeision-making is the proposed
transmission line to be constructed from Pleasaiti® in Southeast Wisconsin (in MISO)
to Zion Energy Center in Northeast lllinois (in PIb the American Transmission
Company (ATC).

This proposed line was planned by ATC on a locdlis&sis — i.e. outside the PIJM or MIS(
regional transmission planning processes, whict teriocus on within-RTO investment.
Network simulation analysis of the Midwest and Megastern United States (taking in bot
MISO and PJM) suggests the line is highly bendfi@htive to its cost. By reducing or
eliminating congestion on a constrained interfaggvieen Wisconsin and lllinois it will alloy
a significantly increased volume of cheap coalefippwer to flow south and east into
lllinois.

ATC'’s principal business activity is transmissiand it is a FERC-regulated company
earning a regulated return on its rate-base oftnagsion assets. As such it is not
incentivised to construct the line on the basithefeconomic value of transferring addition
power from Wisconsin to lllinois. The Wisconsirai market, however, is highly regulate
and vertically-integrated companies act as botlegdars and retailers in Wisconsin. The
regulated utilities are required to pass throughtamefits of off-system sales to their retai
customers. The ATC line allows additional profleabff-system sales by Wisconsin utilitie
and therefore benefits Wisconsin consumers. Gnid#isis the addition of the line is
attractive to the Wisconsin PUC, who must apprineWisconsin portion of the line, and
who represents the interests of Wisconsin consum#liisconsin consumers are a major
beneficiary of the line and it is their economiteirest which has driven the investment
decision.

The line is also attractive to the Illinois PUC wimaist show under state law that new
transmission “promotes the development of an affelyt competitive electricity market tha
operates efficiently...[and]...is equitable to allniliis customers...”. The new line allows
greater volumes of out-of-state capacity to compzterve load in lllinois (i.e. it aids
competition) and it allows lower-cost energy toaflmto Illinois which is expected to lower
the market price to consumers.

MISO and PJM were notified of the line, it appeartheir respective transmission schedu
and it is likely the line improved reliability arat/reduced cost in these RTOs, but it wasn
either RTO that conducted the investment decisiaking leading to this investment. The

ATC line is perhaps an illustration of how the istraent decision-making process can differ

at the edge of an RTO, compared to within an RTd,ow retail regulation at the state

=y

€s,

—

level can influence the decision-making process.
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3. New York

Compared to PJM, New York’s economic planning apst allocation mechanisms are
generally less extensive and less developed, aedtiment in transmission in New York in
recent years has been at a lower rate. New Y@& asnore market-based approach to
transmission planning than PJM, nevertheless thierg@rovisions for regulated backstop
projects to meet reliability needs in the eventka&based solutions are inadequate.
Transmission planning in New York centres on a C@hensive System Planning Process
(CSPP), which is led by the New York Independerst&y Operator (NYISO), the 1SOfor
the state of New York.

The territory of NYISO covers the state of New Y.ork

Figure 3.1 - New York Control Area

Source: New York Sate Energy Plan www.nysenergyplan.com

% 1SO and RTO are FERC-defined terms, and in pradtiere is very little difference between the lefgdinitions of
each.
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Figure 3.2 - Summary of Key Roles and Responsibilés - New York

FERC

» Approves CSPP Planning Process a
NYSIO tariffs

g )
NYSIO (ISO, MO)
Identifies backstop < CSPP
reliabilty project Identifies eligible
e CARIS —=====-71-"~—~-~- > economic projects

Directs investmel Local Transmission Owner Planning Process

EFNEIEINEIENENEIED

» Construct assets as market developments

* Construct assets as regulated backstop
» Construct assets as economic benefits

 Recovers revenue from NYSIO
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3.1. Institutional arrangements

The key institutions and entities within the Newrk' onarket relevant to transmission
planning are as follows:

= New York Independent System Operator (NYISO);
=  TOs and merchant transmission investors;

» NERC, together with its regional affiliate whichtime case of New York is the Northeast
Power Coordinating Council (NPCC);

= The New York State Reliability Council (NYSRC);

» FERC; and

= The New York State Public Service Commission, whsctihe state PUC of New York.

= Other stakeholders include generating companiesg{iServing Entities, land-owners,
and others.

The following is a description of the roles of #tey institutions and their relationship to each
other.

3.1.1. NYISO

New York Independent System Operator, Inc. (NYI8the ISO for the state of New York.
NYISO is both system operator and market operatds an independent, not-for-profit
corporation established to ensure continued raiapkration of New York State’s bulk
power transmission facilities. NYISO'’s stated nossis to:

= Provide reliable operation of New York’s bulk elecity grid,;
= Administer open and competitive wholesale eledyrimarkets in New York;
» Prepare for New York’s energy future; and

= Advance the technological infrastructure of thetle system.

A central principle of NYISO is to provide accuratgpen and transparent planning
information to allow market participants to detemmivhat resources are developed and built.
NYISO does not build or own transmission itselfYISO conducts various planning studies
in coordination with the eight transmission ownierdlew York State (ie, six investor-owned
utilities and two public authorities: refer to th& of these entities in Section 3.1.2).

NYISO is governed by a 10-member Board of Directatsich includes the NYISO

President & CEO. The Board is comprised of memb#&tis backgrounds in the electric
power industry, finance, academics, technology,mamications, and the law. The Board is
required to be independent. Its members have siméss, financial, operating or other direct
relationship to any Market Participant or stakekald

NYISO staff report to the CEO who in turn repodshe Board.
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In parallel there are two stakeholder committetise-Operating Committé®and the
Business Issues Commitfée- which contain representation from: TOs; generatiwners;
other suppliers; end-use consumers; and public pang environmental parties. These
committees report to a Management Committee, wini¢arn reports to the Board.

3.1.2. Transmission Owners (TO)

TOs in New York have a similar role to those in R3ith the key difference that the New
York regional transmission planning process staitis a “bottom-up” plan developed by
each TO, as opposed to the “top-down” approachiM.PThe eight existing TOs in New
York are:

Central Hudson Gas & Electric Corporation;
Consolidated Edison;

Orange & Rockland (part of ConEd);

Long Island Power Authority (LIPA);
National Grid;

NYSEG (Iberdrola USA);

Rochester Gas & Electric; and

New York Power Authority (NYPA).

© N o o b~ 0w bdPE

Merchant transmission investors may also enteN#w York market.

3.1.3. NERC

NERC's role in New York is the same as that in PJNhe regional entity to which NERC
has delegated authority is the Northeast Powerdomiing Council (NPCE). The
geographical scope of NPCC covers New York, Newld&rdy and much of eastern Canada
(refer to Figure 2.3 — North American Regional Rlellity Councils and Interconnections).

3.1.4. New York State Reliability Council (NYSRC)

The NYSRC is, in effect, a third-level reliabilioyganisation (NERC and NPCC being the
other two) whose scope is limited specifically teviNYork State. NYSRC is a not-for-profit
entity whose mission is “to promote and presereeréiability of electric service on the New
York State Power System by developing, maintainamgl, from time-to-time, updating the
Reliability Rules which shall be complied with by NSO and all entities engaging in electric
transmission, ancillary services, energy and paveesactions on the New York State Power
System”. NYSRC reliability rules may be more sfiear stringent than NERC standards
and NPCC criteria. In practice the standards aiteri@ of all three organisations must be
met.

% The Operating Committee coordinates operatiomgeldps procedures, evaluates proposed systemsigpamnd acts

as a liaison to the NYSRC.

The Business Issues Committee establishes ri®d to business issues and provides a forudisoussion of those
rules and issues.

Refer to www.npcc.org

37

38
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NYSRC is required to carry out its mission withintent to advantage or disadvantage any
market participant's commercial interests. NYSRfsitors compliance with the
Reliability Rules by working in consultation withfiSO.

NYSRC is governed by an Executive Committee coreprisf thirteen members consisting
of representatives from to TOs and power authgtitime representative of IPPs, one
representative of large consumers, one represen@timunicipalities and cooperatives, and
four members not affiliated with any market papganmts.

3.1.5. FERC

FERC's role in New York is very similar to thatiRIM. From time to time however, issues
of jurisdiction arise between FERC and the New Y8tiate PSC and other state agencies
because FERC's key responsibility (as a federal@gds in matters aifnterstate commerce.
Since the New York market covers a single stastamces can arise in which FERC'’s
regulatory jurisdiction is challenged. As a preatimatter FERC is nevertheless the key
regulator of transmission issues in New York.

3.1.6. New York State Public Service Commission

The New York State Public Service Commission (NewKkyState PSC) is the state PUC in
New York and tends to have a larger role in trassman matters than in many states because
the relevant market is entirely within state bosder

3.2. Planning process

New York's CSPP is a unique process that is sigaffily different from the planning
processes of other US markets. In particular Nenk¥ CSPP is, in practice, primarily a
market-based approach for transmission plannini, provisions for ‘regulated backstop
projects’ to meet reliability needs in the evenrke&based solutions are inadequate.

New York’'s philosophy of achieving market-baseduohs whenever possible is reflected
in its commitment to location pricing signals unttez Locational Marginal Pricing (LMP)
system of nodal prices, which sends strong sigoatsarket participants regarding the
efficient location of generation and transmissiovestment.

Key features of the CSPP are as follows:

= The CSPP process is undertaken every two years amitiated by individual TOs, who
start by developing comprehensive plans for threiidual service territories. Using
these plans as inputs, NYISO then sequentially wctsda reliability study and then a
market efficiency (‘economic’) study.

= Each of the planning studies is conducted subgetttd requirements of FERC-approved
processes and is governed by the reliability ratgablished by the NERC, NPCC, and
NYSRC,;

» The roles of FERC and NERC are essentially the seme other RTOs/ISOs;

= The role of NYISO however, tends to be less prpsige than in other RTOs/ISOs.
While the NYISO coordinates and conducts its sysramsmission studies, it relies
primarily on market forces to determine which potgego ahead. NYISO evaluates and
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monitors the reliability of the system and any pexgive changes to it. In most cases
NYISO does not expressly direct or determine upgsabut it will if required.

= The New York State PSC reviews any regulated bapkstojects proposed by TOs or
other developers upon request. Specifically it:

- Reviews and screens “gap” solutions;

- Adjudicates disputes relating to reliability det@mations in the assessments
described below, if solely within its jurisdictidn;

- Selects preferred regulated solutions;

- Generally has final siting & certification authgrivith respect to backstop solutions;
and

- PSC staff participate in the NYISO process anditate necessary approvals to
ensure reliability.

In practice relatively little transmission has bdeiiit to date under the CSPP in New York,
compared to the RTEP in PJM.

3.2.1. Planning principles

New York's CSPP process is designed to be a coraps#e process for reliability planning
which takes into account all potential system resesiavailable — including generation and
demand response, in addition to transmission -wdmch develops progressively off TO
plans, to include market-wide reliability plans dmdlly market-wide economic planning.

The CSPP was developed through NYISO'’s stakehgdegrnance process with the Electric
System Planning Working Group (ESPWG) of New Yddksholders, working together

with NYISO staff. The CSPP evolved from earlieauphing processes used by NYISO, in
response to a FERC initiative.

3.2.2. Localised planning

The CSPP begins with the Local Transmission Owiteanring Process (LTPP) in which

each TO develops a transmission upgrade plan lmastt reliability needs of its specific
service territory. The TOs plan for their local teyss, using applicable criteria of NERC,
NPCC, and NYSRC. The LTPP allows stakeholdersawige input and examine each TO
plan individually. Stakeholders can use the TOsitek to review and comment on the needs
addressed, the planning criteria, data, modelshodetogies, and assumptions used by each
TO.

NYISO holds one or more stakeholder meetings oBBEPWG and the Transmission
Planning Advisory Subcommittee during each two-y@&PP cycle, at which each TO’s
current Local Transmission Plan is discussed.

% FERC adjudicates disputes solely within FERCiisjliction. Other rules provide for a joint proses issues of dual
jurisdiction.
40 gpecifically, FERC Order No. 890, FERC's Final&an Open Access Reform
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3.2.3. Market-wide planning

The main market-wide planning activity in New Yaskthe CRPP. NYISO uses the CRPP
to identify reliability needs and administer a @ss whereby solutions are proposed,
evaluated and implemented in order to maintairreékiability of the bulk power system. The
CRPRP is followed by an economic analysis, the Cstige Analysis and Resource
Integration Studies (CARIS). Both of these proessare discussed in detail in the following
section.

3.3. Investment decision roles and responsibilities

The market-wide CSPP process undertaken by NY StReiprimary mechanism by which
transmission investment decisions (outside of ntedtkigen investments) are made in the
New York market.

3.3.1. Investment decision making

This section describes the three components cL 8P in detail. The three components
are:

1. Local Transmission Owner Planning Process (LTPP): This is a local transmission
planning process undertaken by TOs.

2. Comprehensive Reliability Planning Process (CRPP): This is a reliability planning
process undertaken by NYISO and in turn consiste&vofsub-components:

a. Reliability Needs Assessment;
b. Comprehensive Reliability Plan;

3. Congestion Analysis and Resource Integration Studies (CARIS): This is an economic
planning process undertaken by NYISO and is a tan&oduction to the CSPP.

3.3.1.1. Local Transmission Owner Planning Process

Local transmission plans have the goal of relisglying local forecast loads within each TO
over a ten-year planning horizon, given consereasissumptions regarding the connection of
new generating projects.

Local planning criteria can vary from TO to TO, rewer each is designed to be compliant
with NERC standards, NPCC criteria, NYSRC rules BIVISO procedures. By way of
illustration, the transmission planning criteriaGinsolidated Edison (Confifall under
the following headings:

» Fundamental Design Principles
= Performance Criteria
» Voltage Assessment

=  Thermal Assessment

41 ConEd is the TO for New York City. The sourceérfbrmation on ConEd’s planning process is théofeing website:

http://www.coned.com/tp/transmission_planning_psscasp
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= Stability Assessment

= Subtransient Conditions Assessment
= Short Circuit Assessment

= Extreme Contingency Assessment

» Underfrequency Load Shedding

= System Restoration
ConEd considers three elements in its transmigsem

1. A Transmission Load Area (TLA) assessment (TLAssate-zones of the TO’s system);
2. Transmission substation assessment; and

3. An assessment of connection of new generators.

TLAs: Planning generally includes the detailed evalnaif TLAS over the ten-year period.
There are a number of possible actions that careasd LA reliability criteria deficiencies,
for example:

= Additional transmission expansion into the TLA, alhimay require other transmission
support farther out from the TLA;

*» Demand side management programs targeting loadhwita TLA;
» Increasing the capacity of existing transmissiomgonents;

= Transferring load from one TLA to another by tramsghg a portion of one network
within the load area to a network in another logghdhat has spare capacity;

= New generation within the TLA; and

=  Combinations of the above.

ConEd performs analysis on a case-by-case badetéomine the most cost-effective
remedial action for any reliability criteria violans identified.

ConEd’stransmission substation assessment investigates whether new substations are
required to serve load growth in a TLA, eitherred 138 kV level or the 345 kV level.

Finally, ConEd’sassessment of connection of new generators evaluates whether reliability
criteria can be met in some cases by the interctiomeof new generation resources within
the system or by connections to new or existingegation resources outside the system.

3.3.1.2. Comprehensive Reliability Planning Process

The CRPP is a ten-year study of resource adequatyransmission reliability, with the

main difference relative to the local transmisgaemning process being that it considers the
entire New York bulk power transmission system, aatlone TO’s zone at a time. The
CRPP is conducted after the local transmissionnpteprocess and, like the local planning,
also considers generation and demand responsesti@ddition to transmission solutions.
The CRPP consists of two steps: a Reliability Ne®&sigessment (RNA), followed by the
development of a Comprehensive Reliability Plan RER
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The RNA is conducted as follows:

= NYISO evaluates the system-wide adequacy and sgaidirihe bulk power system over
the next ten years. The input data for this evalnas the output of the local
transmission plan for each TO.

= NYISO identifies the MW quantity of resources negtie satisfy reliability criteria, and
the general locations where those resources adedee

= NYISO then designates one or more relevant TOsdpgye a proposal and, if required,
be responsible for developing regulated backstagieas to address designated
reliability needs.

= NYISO also makes a request for market-based aathalive regulated solutions that
may be submitted by any qualified developer. THatsms do not have to be in the
specific MW quantities or locations as identifidzbae, since there are various
combinations of resources and transmission upgrhadesould meet reliability needs
that have been identified.

Following its analysis of all proposed solution%/ISO determines whether there are
sufficient market-based solutions to meet the béltg needs identified. If reliability issues
remain following the incorporation of the markesbd solutions, then NYISO directs the
responsible TOs to initiate regulated backstopt&ois, as required, to fully meet reliability
needs. NYSIO directs TOs to undertake identifragestments based on geographic area.

NYISO then develops the CRP resulting from the algmocess. The CRP is NYISO’s
overall plan for meeting the reliability needs loé tNew York grid. It is approved by the
NYISO Board of Directors following an extensivelstholder review.

3.3.1.3. Congestion Analysis and Resource Integration Studies

The CARIS process is an economic analysis condumtede NYISO every two years, with
a ten-year look-ahead. It uses the CRP as iriphe. CRP provides a reliable system though
the ten-year planning horizon of the CARIS process.

Like the CRP, the CARIS process considers all nessu(generation, transmission, demand
response) on an equal basis. The purposes ofAR¢SCprocess are as follows:

» To provide estimates of future congestion on theSNbvilk transmission facilities for a
ten year horizon;

» To identify, through appropriate scenarios, factbegs might mitigate or increase
congestion;

= To provide information on generic solutions to reglgongestion;

= To provide opportunities for developers to propssiitions that may reduce congestion;
and

» To provide a process for the evaluation and apprv@gulated economic transmission
projects for regulated cost recovery.

CARIS consists of two phases: a study phase; aumdjact evaluation phase.
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In the study phase a congestion assessment is performed to idehifyhree congestion
elements or paths of the grid which would havehilydpest production cost savings if the
congesﬂon was mitigated. These three elementnethe subject of three CARIS
studies:

A cost-benefit analysis of three generic solutimepresenting generation, transmission, and
demand response) is conducted in each of the stmdées. Resources are placed in key
locations to measure the impact over ten yeareoétor dispatch cost savings, changes in
load costs, emissions costs, transmission congestiotract payments, generator payments,
losses and installed generating capacity cost& cdhfigurations of the generic solutions are
agreed to by stakeholders who patrticipate in thdysprocess. Any stakeholder can request
additional analysis for different potential soluty but must provide funding for the
additional work.

The studies go through a process of review andoappbefore a CARIS report is issued by
NYISO:

= Electric System Planning Working Group (ESPWG) @arehsmission Planning
Advisory Subcommittee (TPAS): Review and makes meoendations

= Business Issues Committee: Reviews and Approves
= Management Committee: Reviews and Approves

= NYISO Independent Market Advisor Review

= NYISO Board: Reviews and Approves

= CARIS Report issued.

In the project evaluation phase NYISO makes a request for specific projects tptmposed

to meet the CARIS report solutions. NYISO then aarigl an updated cost-benefit analysis
on each of the proposed projects (using specifitsc@ther than generic costs). At this time
NYISO also determines the beneficiaries of eaclept@nd issues a Cost Allocation Report.

A proposed economic upgrade must meet three conditb be approved to go ahead and be
eligible for regulated cost recovery under the N¥I8ansmission tariff:

1. The benefit must exceed the cost. The benefitfinelt as the present value of annual
NYISO-wide production cost savings and the cosfiéspresent value of the project’s
annual total revenue requirement, both over tlst fém years the project will be in
service.

2. The total capital cost of the project must exce2sl [illion.

3. Eighty percent (“a supermajority”) of the projeetrificiaries must support the project by
voting for it in the stakeholder process. Votitgues are weighted in accordance with
the Load Serving Entity’s share of the total projgenefit*®

42
43

Stakeholders may request additional CARIS stuali¢keir own expense.
Where there are multiple Load Serving Entitiea rone the weighted zonal voting share is caledlas (LSE Zonal
MWh/Total Zonal MWh) x (Zonal Benefits/ Total Beiits], summed up over all zones for each benefidi&f.
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3.3.1.4. Input data assumptions

NYISO, with input from the TOs on changes to thensmission system and on their load
forecast, develops a summer model for the enting Xerk system. This provides a common
modelling framework for the NYISO and TO-led analys For example, for the local
transmission plan conducted by TOs, the model ges/detail for areas outside the TLAs of
the local system for the studies conducted, sothigaimpact of the wider New York system
on the TO concerned can be properly modelled. NDYé&o provides system information
regarding the impacts and potential remedies tgestion and resource integration to help
TOs identify solutions in their best interests.

NYISO produces an annual publication known as teltd Book™* which is publicly
available and which contains highly detailed load aapacity data with ten year forecasts
for load, generation and transmission additionsraticements, off-system sales and
purchases, and detailed data describing the exisyistem. The Gold Book provides a
common basis for all New York planning studies.

3.3.2. Detailed design, procurement and construction
TOs undertake the procurement and constructiompofades identified in the CSPP.

The TOs obtain planning permission/consents, andeases/easements with the New York
State PSC and other local authorities as requiféds manage procurement of the
transmission upgrades, which may be through comngetender to third-party construction
companies. The TOs ultimately own the transmisagsets.

3.4. Economic regulation arrangements

The arrangements for economic regulation in Newk¥ae similar to those in PIJM. NYSIO
charges customers a transmission tariff (regulayeBERC), and then passes the revenues
through to the TOs.

As part of FERC's tariff approval process, NYSIGeds to show that the investment is
necessary to comply with the relevant standard tlaiit has been identified following the
planning process approved by FERC.

New York’s cost allocation mechanisms are basexlyion a “beneficiary pays” principle,
discussed further below.

3.4.1. Reliability-based projects

Cost-allocation for reliability projects is condedtin one of three ways, depending on
whether the need is in a specific pre-defined iocatvhether it is state-wide, or alternatively
whether it is bounded by a specific sub-region iwithew York.

1. Areasthat have identified locational capacity requirements (currently this category
includes New York City and Long Island): If a rdliity upgrade is needed to satisfy a

4 ww.nyiso.com/public/webdocs/services/planningipiag_data_reference_documents/

2011 _GoldBook_Public_Final.pdf
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reliability issue local to one of these zones ttiencost of the project is allocated to the
load serving entities in that zone.

2. Regional reliability projects. NYISO conducts a simulation of the state using an
unconstrained approach where all internal transarigsonstraints have been relaxed.
The simulation determines whether an unconstraMébO control area would have a
Loss of Load Expectation (LOLE) of less than 0.¢dper year. If not, then the costs of
the reliability projects needed to reach this thodd are allocated to all zones based on
their peak load contribution, with the zones frotai1 receiving offset credit for the
upgrades they have already funded.

3. Other projects: This step only applies if step 2 meets the LOhfeshold and hence, no
projects were activated. In this case, the NYIS@liap the binding interface test, where
binding transmission constraints that prevent sigfit generating capacity from being
delivered throughout the NYISO are identified anthpensated for through an iterative
process of adding resources to the bounded zortkghei most impact on reducing the
LOLE. Once the iterative process has identified mtresources need to be, the costs are
allocated to the bounded zone where each projesteguired in order to compensate for
a constraint.

3.4.2. Economic projects identified under the CARIS process

The methodology for economic projects is slighilyedent, but still follows a beneficiaries-
pay approach.

If a project meets the eligibility requirements get at the end of Section 3.3.1.3, the NYISO
will identify the project’s beneficiaries over thiest ten years the project will be in service.
Beneficiaries are identified by measuring the pmesalue of annual LMP savings for load in
the zones affected by the project, net of redustiariransmission congestion credit
payments and the price of bilateral contracts.gamh load zone that experiences a benefit, a
portion of the project cost is allocated basedhairtpro rata share of the total savings.
Within each zone, the zonal cost is allocated thdead serving entity based on its historic
megawatt-hour (MWh) share of consumption.

If the proposed project meets the required supgonia(80%) vote and the project is
implemented, then all designated beneficiarieduding those that voted against
implementation, will pay their allocated portiontbE project costs.

3.4.3. Direct connections

NYISO conducts comprehensive studies for the cammeof generators and merchant
transmission projects to the system. The studestiy Attachment Facilities, which are
specifically for connection to the system, and ¢hiegilities are paid for by the project
proponents.

The studies might also identify System UpgradelRies (SUFs) which are any
modifications or additions to the existing systérattare required for the proposed project to
connect reliably to the system. The costs of SUEsaHocated by the NYISO among a
“Class Year” of projects. Cost is allocated praartt each project’s relative impacts when
compared to other projects in the same Class YReajects assigned a cost responsibility by
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NYISO for SUFs are eligible to be reimbursed bysaguent projects that are able to
interconnect utilizing excess capacity provideats SUFS?

3.5. Reliability standards

The key reliability standards used by NYISO arebgeNERC, NPCC, and NYSRC. The
oversight by NERC and its delegation of responigjhbib a regional entity (in this case
NPCC) is equivalent in structure to that of PIM.

3.6. Recent developments

The inclusion of CARIS in the CSPP has been a tadberelopment and was undertaken
following FERC’s Order No. 890. The methodologycoft allocation for economic projects
is still largely untested and it is subject to anrg discussion by NYISO working groups.

4 In practice the the SUFs installed to date hairagrily addressed short circuit and system pratedssues as well as
basic infrastructure to connect the new faciliteasj have not included facilities that relieve aestgn or increase
transfer capability.
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4. California

California is part of the WECC (Western Electric@pordinating Council). WECC
encompasses the entire Western Interconnectioc@rats more than 1.8 million square
miles. The Western Interconnection is the geogaatea containing the synchronously
operated electric grid in the western part of Néxtherica, which includes parts of Montana,
Nebraska, New Mexico, South Dakota, Texas, Wyonaing) Mexico and all of Arizona,
California, Colorado, ldaho, Nevada, Oregon, Ulaflashington and the Canadian provinces
of British Columbia and Alberta. California onlyngrates about 73 percent of the electric
power it needs in-state; the remainder is impoireah Arizona and Nevada in the Southwest
and Oregon and Washington in the Northwest.

The California legislature passed the state’s eéeittdustry restructuring bill “AB 1890” in
1996. Prior to its enactment, generation, transonssnd distribution functions were

handled by the state’s three major vertically-gnéed investor-owned utilities (IO0Us):
Pacific Gas & Electric (PG&E), Southern Califoriidison (SCE), and San Diego Gas &
Electric (SDG&E). In March 31, 1998, the three I0digested the majority of their
generation capacity, including gas-fired unitshailigh they retained some of the nuclear and
hydro plants and handed over their dispatch comrtie California Independent System
Operator (CAISO).

4.1. Institutional arrangements

The key institutions and entities relevant to traission planning in California are as
follows:

» The California Independent System Operator (CAISO);
= Other Balancing Authorities;

= Participant Transmission Owners (PTOs) and norigyaant transmission owners or
merchant transmission investors;

= NERC;

= FERC;

= California Public Utilities Commission (CPUC);
» The California Energy Commission (CEC); and
= Various Transmission Advisory Group
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California

Figure 4.1 - Summary of Key roles and Responsibilis - California
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4.1.1. The California Independent System Operator (CAISO)

The California Independent System Operator (CAI®&@3 created by the state of California
pursuant to legislation in 1998.The CAISO is the largest of the Balancing Authes in
California, covering 132,000 square miles in parsiof all 58 of California's counties. The
bulk of the California electricity load is contretl by the CAISO, which operates the flow of
electricity in the service territories of Califoa's three main IOUs and several municipal
utilities.

The CAISO is a non-profit "public benefit corpomati whose mission is to operate electric
grid facilities in California for the purpose ofsming efficient use and reliable operation of
the transmission grid. The CAISO is in charge@faloping state-wide transmission
planning and assessing transmission proposalstiaammission owners and other parties.

The CAISO is governed by a Board of Directors. T#dSO Board consists of five
Governors nominated by the governor of Califormid aonfirmed by the Senate that serve
staggered three-year terms. The Board selectiaepsanvolving stakeholders was outlined
in a FERC order issued July 1, 2005. The Board MemReview Committee is comprised of
six stakeholders from each of the following memtlass sectors: transmission owners,
transmission-dependent utilities, public interestugs, end-users and retail energy providers,
alternative energy providers, and generators antéetexrs. Each sector is responsible for
selecting its own six members to serve on the cdatamiTypically, the Committee becomes
active beginning late summer each year.

Once the Committee has been established and seesataminated, the Board member
selection process proceeds as follows:

* Anindependent search firm creates a list of atlézur qualified candidates for each
open seat on the Board.

= The list of qualified candidates is then forwardedhe 36-member Board Nominee
Review Committee.

= Each member-class sector will select one persospi@sent the group to conduct a
personal interview of selected candidates.

= Based on inputs from the member-class sectorspmeemdations are submitted to the
Office of the Governor for the State of California.

4 AB 1890, Cal. Elec. Restructuring Law, Ste384, ch. 854 § 1,345, and Senate Bill 96.

47 A Balancing Authority is the entity responsibte & Control Area, which is equivalent to a "BalagcArea”.
Balancing Authorities include ISOs and RTOs, babalny other authority outside of an ISO or an RTGharge of
controlling dispatch in real time.

NERA Economic Consulting 42



Review of Transmission Planning Arrangements California

4.1.2. Other Balancing Authorities

In the state of California, there are smaller Balag Authorities that are primarily
responsible for controlling the electricity balawa¢hin their own service territories but also
between Balancing Authorities throughout the sta@he largest of these control areas are
operated by publicly-owned, vertically-integratddities, including Los Angeles Department
of Water and Power (LADWP), Sacramento MunicipadlitytDistrict (SMUD), Imperial
Irrigation District, and Turlock Irrigation DistricThese utilities are not subject to the
jurisdiction of the California Public Utilities Camission (CPUC). They are operated as a
department of the City government and regulatedrbglected Board of Directors. The
California Balancing Authorities must ensure copatiion with the neighboring balancing
authorities, including Pacificorp in Oregon, NV Egyein Nevada and the Federal Agency
Bonneville Power Administration (BPABPA is connected to the California high-voltage
transmission system through path 66, which conefstwo 500 kV AC lines of the Pacific
AC Intertie and a third 500 kV AC line of the Calihia-Oregon Transmission Project.
Combined, these three lines are operated as tHéd@&-Oregon” Intertie.

4.1.3. Participant Transmission Owners (PTOs)

In California, transmission owners that place the@insmission facilities and entitlements
under the CAISO'’s operational control are refeteds “Participant Transmission Owners”
(PTOs). A Transmission Control Agreement (TCA)he aigreement among the CAISO and
PTOs and establishes the terms and conditions wvideh transmission will be placed in
CAISO'’s control. The three IOUs (SDG&E, SCE and H&&re the major PTOs in
California, and together own around 80 percenheftotal transmission capacity in
California, in addition to distribution wires. Oveéame, a number of amendments to the TCA
have been made to add new participating transmissimers and for other purposes.

The service territories of PG&E, SCE and SDG&E exdilvely represent about 68 per cent of
the state’s load. Figure 4.2 illustrates the serwgeritories of the main utilities (which is the
area covered by the CAISO) as well as the areasred\by the other balancing authorities in
California.

“8  The NERC definition of Balancing Authority: i8One of the regional functions contributing to tiediable planning and
operation of the bulk power system. The Balancimghdrity integrates resource plans ahead of time,raaintains in
real time the balance of electricity resources @edtricity demand.”
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Figure 4.2 - California Service Territories
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As the transmission provider, the CAISO is the amynresponsible for planning and
operating the transmission grid.

The PTO is responsible for building, owning andifining projects or upgrades located
within its PTO Service Territory when the CAISO lietermined that these are needed for
reliability or to maintain the feasibility of Lon§erm Congestion Revenue Rights or CRRs
(discussed in Section 4.2.1 below).

The PTO also owns the transmission facilities taclvlgenerating facilities are connected,
and is responsible for constructing or modifying amaintaining any transmission facilities
required to allow an interconnection that has keggsroved by CAISO.

Under the existing CAISO transmission planning pes; all transmission project sponsors,
including both independent (non-participant) trarssmon developers and PTOs, have an
equal opportunity to propose to construct and omngolicy-driven transmission facilities
and other transmission projects that provide econbenefits, provided that the CAISO has
first found it to be needed in its planning process

4.1.4. NERC
NERC's role in California is the same as in PJM Aledv York. The regional entity to

which NERC has delegated authority is the WECGQGe(rad Figure 2.3 — North American
Regional Reliability Councils and Interconnections)
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4.1.5. FERC
FERC's role in California is very similar to that PJM and New York.

FERC approves the transmission planning process€AIl&O.

4.1.6. The California Public Utilities Commission (CPUC)

The CPUC regulates California’s privately owned#le, natural gas, water, railroad,
telecommunications, rail transit, and passengespartation companies.

The specific responsibilities of the CPUC relatingnergy include:

= reviewing and approving the IOUs’ long term procueat plans;

setting electricity rates (i.e., tariffs);

» jssuing transmission siting permits;

» jssuing a “Certification of Public Necessity andn@enience”;
» protecting consumers;

= promoting energy efficiency; and

= ensuring electric system reliability.

4.1.7. The California Energy Commission (CEC)

The California Energy Commission (CEC) is an ingittn which is unique to California.
The responsibilities of the CEC include:

» Forecasting future load and generation developseetiarios and tracking historical
energy data;

= Siting and licensing thermal power plants 50 medesa@VW) or larger to meet
statewide energy needs;

= Promoting energy efficiency by setting Californiafgpliance and building standards and
working with local governments to enforce thosexdtads;

= Supporting renewable energy by providing markepsuipto existing, new and emerging
renewable technologies;

» Implementing California's Alternative and Renewdblel and Vehicle Technology
Program; and

» Planning for and directing state response to enenggrgencies.

The CEC, in coordination with the CPUC, CAISO, atider governmental entities, is
required to produce an integrated energy policpntegvery two years that includes
assessments and forecasts of all aspects of eimehggstry supply, production, transportation,
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delivery and distribution, demand, and prices. TRC’s integrated policy report also
generally assesses system reliability and the feredsource additions. The CEC, therefore,
provides a high level analysis that is utilizedthg CAISO, including in its transmission
planning role.

The California Governor appoints the five membdrthe CEC to staggered five-year terms
and selects a chair and vice chair from among thmlbers every two years. The
appointments require Senate approval. By law, oneission member must be selected
from the public at large. The remaining commissisrrepresent the fields of engineering /
physical science, economics, environmental praiacind law. The Commission receives its
funding from an electricity consumption surcharg#ected by the electric utilities through
customers' bills and then transferred to the stassury.

4.1.8. Transmission Advisory Groups

In addition to the federal and state energy regwyatuthorities, the ISO and the other
Balancing Authorities, other groups have formedeicent years to address transmission
planning in California. These are as follows:

» The Western Electricity Coordinating Council (WEGE€}he Western Interconnection-
Wide Planning Facilitator and provides planningdtions (transmission planning and
integration of resources) and policy-related fumtsi as requested by the CAISO and
CPUC.

» The California Renewable Energy Transmission Ititea(RETI) is an initiative launched
by the CPUC, the CEC, CAISO, and California’s IG02007, to help identify the
transmission projects needed to accommodate Qabferrenewable energy goals,
support future energy policy, facilitate transnmasscorridor designation and transmission
and generation siting and permitting.

= The California Transmission Planning Group (CTP& group of incumbent
transmission owners with service territories aatigmission operators (i.e., parties that
have both the responsibility for transmission piagrand the technical capabilities to
perform the required activities). They were brouglgether to discuss how to address
California's current and future transmission ne€I¥2G evaluates alternative renewable
resource portfolios based on participant interadtraflecting input from RETI, other
stakeholders and state agencies. One explicit Cdtipéxtive is to identify opportunities
for joint transmission projects, i.e., projectsass different balancing authority areas,
which the CAISO believes is an important focus paténtial benefit of developing a
statewide 33% renewable transmission plan.
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4.2. Planning process

4.2.1. Planning principles

A core responsibility of the CAISO is to plan ampeove additions and upgrades to transmission
infrastructure, to ensure that as conditions agdirements evolve over time it can continue to
provide a well-functioning wholesale power markebtigh reliable, safe and efficient electric
transmission service.

The goals driving transmission planning vary depemadn the type of project. Transmission
projects may fall into several specific categoriesluding:

» Reliability-driven transmission projects;

= Economic transmission projects (i.e., those drivgmarket benefits);
» Location Constrained Resource Interconnection Fasil(LCRI);

= Long-term Congestion Revenue Right (CRR) Feasyiilibjects;

= Merchant transmission projects; and

= Policy-driven projects (including those relatedd¢oewable energy).

Network projects that are considered reliabilitiveln are judged according to standard
planning criteria used to quantify system perforogaas provided by the NERC, the WECC,
and CAISO in their planning standards.

Economically-driven network transmission projecislide those projects where the
economic benefits of the upgrade or addition (pritpdower energy production costs.
including generation cost dispatch and lossedarrégion, reduced congestion, or lower
generation capacity needs) are expected to exbegutdject costs. Economically-driven
projects can be proposed by a TO, a market paatitighe CPUC, or the CEC, and they are
approved if they are found to be beneficial acaaydo CAISO'’s evaluation methodolagy

The LCRI projects are intended to support the cotioie of remote renewable energy
resources to the California grid. Total investmeartCRI facilities is capped at 15% of the
total of the net high-voltage transmission assefmadicipating transmission owners in the
CAISO.

Long-term Congestion Revenue Right (CRR) feasybpitojects include transmission
upgrades identified by the CAISO during its anrttahsmission planning cycle (discussed in
detail below) to ensure the feasibility of previyueleased long-term CRRs for their full
ten-year term. If any such upgrades are found todeeled, their costs are recovered through
the CAISO’s Transmission Access Charge.

Merchant projects are transmission upgrades aniti@slundertaken by parties other than
PTOs. Once constructed, operational control otrdaesmission lines is turned over to
CAISO and the developer will not receive rate-basedvery of the investment cost through
the Transmission Access Charge (TAC). The merdsagiigible to receive an allocation of
the 30-year option CRRs (merchant CRRS) in a qyatttat reflects the incremental capacity
the merchant project adds to the CAISO grid.
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In June 2010, FERC required ISOs and RTOs and ttm@smission providers to incorporate
state and federal public policy-driven transmissoojects into their transmission planning.
Policy-driven projects include those required tmote renewable resources to the grid. RETI
helps identify the transmission projects needeattmmmodate the 33% renewable energy
by 2020 goaland facilitate transmission corridor designatmal transmission and generation
sitting and permitting. RETI is in charge of asgsag€ompetitive Renewable Energy Zones
(CREZ), i.e., areas with concentration of high-gyaknewable resources that can be
delivered to California loads and possibly alsa@ighboring states. RETI prepares detailed
transmission plans for those zones identified Brelopment. Much of the data used by the
CPUC in developing its generation development siemnand by the CAISO in further
refining those scenarios for use in the transmisplan is initially developed through RETI.

4.2.2. Market-wide planning

The CAISO identifies, evaluates, and approves mamsmission facilities through its annual
Transmission Planning Process (TPP). The CAIS®ssegut from stakeholders,
neighbouring Balancing Authorities and other plaignentities, including the CTPG, the
RETI and the WECC, at each major step of the psocésgeneral, at least four public
stakeholder meetings are held in a planning cBtkkeholders are also asked to provide
input, comments, or recommendations on the upgradie CAISO study results, as
explained below. The TPP covers a five-year plamhiorizon. The process consists of three
phases covering a 23-month period starting fromeldeer of the year prior to year one and
continuing through October of the following yéar.

With FERC'’s approval of the CAISO'’s revised TPHiecember 2010, two important new
elements were incorporated into the TPP beginniitig tive 2011/2012 planning cycle:

= the specification of public policy objectives foamsmission planning; and

» the development of a “Conceptual Statewide TransionsPlan”, as an input for
consideration in developing the CAISO’s comprehemsiansmission plar.

As part of the TPP process the CAISO has the resipidity to identify “high priority
projects”, i.e. upgrades and/or additions that @sll(a) congestion identified by the CAISO
in the applicable transmission planning procesecyb) local capacity area resource
requirements; (c) congestion projected to increase the planning horizon used in the
transmission planning process; or (d) integratibnew generation resources or loads on an
aggregated or regional basis. The CAISO is thepamesible for undertaking the high-
priority economic planning studies included in doenprehensive transmission plan, for
which the CAISO assumes cost responsibilitye load forecasts used in the study are
developed by the CEC.

The “phases” that form the TPP, are:

4 For example, the 2012/2013 TPP began in Deee@i 1.

%0 The Conceptual Statewide Transmission Plan wasjorated in the CAISO TPP based on the recognikiat public
policies such as the 33% RPS could necessitatgetredopment of new transmission infrastructurecaiifig not only to
the CAISO BA (Balancing Authority), but also thetiem state. For this reason, although the CAIS@&ponsibility is
to plan and approve transmission projects forwa 8A, collaboration with other California transmsisn providers
was considered necessary in developing new trasamisost efficiently to meet the statewide 33% Rifhidate.
However, although such a plan is useful in proxgdinbroad geographic view of needed transmissigaldement, the
plan is only “conceptual” in the sense that itasihformational purposes only and not binding ay af the California
transmission providers as to which projects musipgg@oved. Each California transmission providenais
responsible for approving transmission for its @
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1. Development of Unified Planning Assumptions, Stiadlgn, and initiation of the
“conceptual’Satewide Transmission Plan.

2. Performance of technical studies, and developmietmeocomprehensive CAISO
Transmission Plan.

3. Selection of project sponsors for the identifie@hsmission elements.

These three phases are described below.

4221 Phasel

Phase | begins with a “stakeholder input” perioddpproximately one month, typically
starting in mid-December. During this time the S8l sends a market notice to all interested
parties and a letter to neighbouring balancing @utthareas, sub-regional and regional
planning entities requesting certain planning infation that the CAISO might consider

when developing the unified planning assumptiorgsthe draft Study Plan.

The development of Unified Planning Assumptions Shelly Plan starts in January of each
year. During the first stakeholder meeting, the 8@lissues a draft Study Plan, which
includes information about the technical studiese¢aindertaken by the CAISO. Following
the publication of the draft Study Plan, stakehadnd other TPP participants may submit
comments on the scope and contents of the drafyJlan. Interested parties may also
submit Economic Planning Study Requests (see belbie) objective of this process is to
determine the goals, agree on data assumptionsmputs for creation of a base case, identify
necessary modifications to the base case for iddalitechnical studies, identify the
technical studies to be performed as part of the dyrle, and allow TPP Participants to
review and comment on the scope of the upcomirignieal studies.

During this phase, TPP participants will be giverogportunity to provide comments
regarding demand response progradmsquested to be included in the base case, aswell
generation and non-transmission alternatpeoposed for consideration and inclusion in
the draft Study Plan.

Stakeholders may submit requests to the CAISO ioipe an “Economic Planning Study”
specific to a congested transmission area. EconBhaitning Study Requests must identify
the congested transmission element (binding cangtréimiting facilities, or other matters to
be studied. The request should also include ottierrmation supporting the potential for
increased future congestion on the binding congtrai

The CAISO evaluates and prioritize the EconomicRilag Study Requests for purposes of
consideration in the Transmission Plan. The CAl8l@as “High Priority Economic
Planning Studies”, based on at least one of tHevioig:

51 The submitter must be able to provide a bus-lmadel of demand response assumptions for powerdtostability

studies and associated planning level costs. litiaddsubmitters must provide satisfactory evidesbowing that the
proposed demand response will be reliably operatedcontrollable by the CAISO, as well as havirgereed
appropriate regulatory approval as part of the ResoAdequacy or other similar program such afREC’s Long
Term Procurement Process (LTPP).

At a minimum, the submitter must be able to plevthe information necessary for these alternativé® modeled in
the planning studies. This information includeg, ibinot limited to, project location, project cessize, power flow
and dynamic models, project scope and detailedrigéisns of the characteristics or how it will bpeyated.

52
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= Whether the requested study seeks to address ismismcongestion identified by the
CAISO.

= Whether the requested study seeks to reduce oesgltire need for local resource
adequacy resources in the local area.

=  Whether resource and demand information indicatettie congestion described in the
request is projected to increase over the planmimgon used in the TPP, and the
projected magnitude of the congestion.

=  Whether the Economic Planning Study is identifyupggrades necessary to integrate new
generation resources or loads on an aggregategjional basis.

In each planning cycle, the CAISO may include ufite potential High Priority Economic
Planning Studies in its Study Plzh After the closing of the comment window, the CAIS
will review stakeholder comments, evaluate Econdpténing Study Requests, select the
High Priority Studies and publish the final Studg®®

The Conceptual Statewide Transmission Plan is deeel in parallel to the stakeholder
discussions in Phase | by CAISO, in coordinatiothweighbouring balancing authority areas,
andother regional or sub-regional transmission plagmjroups or entities. This plan

identifies potential transmission upgrades, addgior other investments needed to meet state
and federal policy requirements and directives.

The CAISO posts the conceptual statewide plarstavébsite and stakeholders have a twenty
day comment period. Comments and recommendatiotinetconceptual statewide plan are
considered as an input into the CAISO’s Phase Riatian process, and ultimately will lead
to the development of the comprehensive Transnmd3ian.

422.2. Phase?

Phase 2 of the CAISO TPP is a 12-month perioddtaats in April of the first year through
March of the following year. During this phase @&ISO conducts technical studies to
determine the needs for transmission additionsupgdades. These studies are required to
identifying potential physical and economic limiteis of the CAISO Balancing Authority
Area and assess the upgrades needed to maintaimance system reliability, promote
economic efficiency, or maintain the feasibilitylaing Term CRRs. The studies look at the
next five years but also consider long term scesg(i0 years).

The CAISO'’s “Request Window” in Phase 2 is to sbBabmission of specific project
proposals for certain categories of transmissid fbllowing categories of transmission
projects, as well as demand response and geneptipnsals to be studied as alternatives to
transmission upgrades, may be submitted throughetingest window:

= Reliability projects, identifying the reliabilitye®d for which the reliability-driven project
is being submitted and a description of the upgadests, schedules and benefits of the
project in terms of mitigating specific reliabilippncerns;

53
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These could include (but are not limited to) gatien with network support contracts.

However, the ISO retains discretion to perfonore than five High Priority Economic Planning d&as if stakeholder
requests or patterns of congestion or anticipadedestion so warrant.

High priority economic studies are economenpiing studies performed by the CAISO and includete
comprehensive transmission plan for which the CA#88umes cost responsibility.

55
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= Merchant projects, i.e., transmission upgradesiditians for which a project sponsor
does not seek cost recovery through the CAISOfsstrassion access charge, but rather
funds the project itself and recovers its costsugh merchant CRRs; currently, any
market participant or PTO may act as a Project Smoto identify a possible
transmission upgrade and seek its incorporatianthe CAISO TPP for ultimate
approval and construction as a Merchant Transnmdsazility.

= Transmission projects proposed to connect Loc&fionstrained Resource
Interconnection Facilities (LCRIPY in designated Energy Resource Areas.

= Demand response programs or generation resourbesstudied as alternatives to needs
identified in the CAISO technical studies, providady have been approved by the
CPUC or appropriate local regulatory agency.

* Projects needed to maintain the feasibility of Ldrgm CRRs.

If a proposed transmission project is sub-regionakgional and affects other interconnected
Balancing Authority areas, the project proponensimuiovide information on whether the
proposal has been reviewed by the appropriate egibsral and/or regional planning entity,
and whether it has been determined by such entibet

= consistent with that planning entity’s preferretuson; and

= appropriate for inclusion in the CAISO study plather than, or in addition to, being
included in or deferred to the planning process$eleregional or sub-regional planning
entity.

The CAISO performs reliability studies to identifpgrades or additions to ensure system
reliability, in accordance with the tariff. The €O may assign technical studies or portions
of technical studies to Project Sponsors or the $BMerfornt.

Results of technical studies conducted by the CA3S@vell as those conducted by the PTOs
or others at the direction of the CAISO are po$tgdugust 15 of each year. Once the study
results have been posted, PTOs must submit spaeifismission project proposals within
thirty days through a “Request Window”. The Requsidow opens following the
publication of the technical study results, on Astgl8" and closes on October5

During Phase 2, the CAISO may also undertake ecananalysis to assess whether
transmission upgrades or additions could providbteahal ratepayer benefitasing a
monetary metric that measures benefits againss.cBsnefits may include reduced
production costs, congestion, capacity costs, fossenvironmental costs. Costs, in addition
to the cost of the transmission facilities, alsdude the cost to maintain the simultaneous
feasibility of long-term congestion revenue righfs.

Once the Request Window is closed and commentseoocdnceptual statewide plan have
been received, the CAISO develops a preliminarygreimensive Transmission Plan for the

56
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These connect location constrained generatdretCAISO grid.

In particular, when dealing with specific generatonnection requests, the CAISO may direct thiegble PTO to
perform portions of the studies where the PTO pasific and non-transferable expertise or datacamiconduct the
studies more efficiently and cost effectively thiha CAISO.

Details on the benefit-cost framework carséen in California ISO, Transmission Economic Assesnt
Methodology (TEAM), June 2004 which outlines inalehow the CAISO evaluates economic transmissjugrades.

58

NERA Economic Consulting 51



Review of Transmission Planning Arrangements California

CAISO footprint which identifies all projects neeldi® maintain reliability, LCRIF projects,
projects to maintain LT-CRRs, qualified Merchanaismission Facility projects, and
needed Network Upgrades. Further evaluation opteéminary comprehensive
Transmission Plan may yield the need to assesti@ulitransmission upgrades to meet
state or federal policy requirements or directi@especified in the Study Plan.

At the end of this phase, the CAISO develops theprehensive Transmission Plan, which
describes the study results and identifies trarsonsprojects. The development of the draft,
and ultimately the final comprehensive Transmis$an is based on the preliminary
Transmission Plan and on additional analysis tret ientify certain policy-driven elements
as well as the inclusion of an economic analysihefpreliminary plan. Once the policy-
driven elements and economically driven elementslgirojects have been determined, the
CAISO revises its preliminary comprehensive Trarssion Plan.

42.2.3. Phase3

The draft comprehensive Transmission Plan is pasteitie CAISO website and presented to
TPP Participants for review and comment duringdheublic meeting which is held in the
first quarter (approximately February) of each yeaifter collecting TPP Participant
comments, the comprehensive Transmission Plana$ifed and presented to the CAISO
Governing Board for approval in March of each ye@nce approved, the CAISO posts the
final comprehensive Transmission Plan on the CAVB€bsite and advises interested parties
of the website location.

Included in the revisions to CAISO transmissiomplaat took place in 20%%) was a
distinction between projects under Category 1 éim@ission elements that will be
recommended to the CAISO board for approval asqddhe transmission plan) and
Category 2 (transmission elements that will be tified but re-evaluated in future cycles).
This was done in order to manage the risk of sedndvestment associated with
transmission additions that may need to be reasddmsed on new information regarding
generation development and other factors.

Solicitation of transmission proposals

In Phase 3, no later than April 1 following the fpedition of a final CAISO-Board approved
comprehensive Transmission Plan, the CAISO wilk pasiarket notice announcing a
competitive solicitation proce¥sthrough which the CAISO will expect to receive posals
to finance, construct, and own any project thakeismed to be either: (a) economically-
driven or (b) policy-driven, under Category 1 paea that these projects have been
approved by the Board in the draft Plan at thedehase 2. The notice specifies that all
proposals must be received by the CAISO no laten the following June 1.

In principle, the solicitation projects are not egfed to include projects that only provide
reliability benefits or long-term CRR feasibilityince these remain under the responsibility
of the incumbent transmission owner. However,rélability project or long-term CRR
feasibility project is considered to provide ecomobenefits, equivalent to or greater than

% The Revised Transmission Planning Process (RT@P filed on June 4, 2010 by the CAISO at FERC. |
an order issued on December 16, 2010, FERC appthec@AISO's filing subject to certain limited
modifications to the ISO tariff, to be effective @lsDecember 20, 2010.

%0 The CAISO has not yet tried to select a projectenritd competitive solicitation process.
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ten percent of the cost of the project, the CAISDre-categorize the project and make it
subject to a competitive solicitation process as@mnomic project. The CAISO contends
that ten percent is an appropriate threshold becislow enough to broadly expand the
pool of resources eligible for competitive solitiva, but high enough to exclude projects
with de minimis economic benefits. The FERC agreed with this amtroa

Within ten business days after receiving the fond accompanying information on a
proposal, the CAISO determines whether the propasalude the information necessary for
the CAISO'’s evaluation. The CAISO'’s existing conifpa solicitation process does not
differentiate between the costs of high voltagdifees that are allocated regionally across
the entire CAISO footprint versus the costs of imtage transmission facilities that are
allocated only within the service territory of agie PTO.

No later than June 21 following the publicationaofinal comprehensive Transmission Plan,
for all submitted proposals, CAISO will review sgon qualifications and consistency of
proposal with plan specifications and applicablandards. The screening criteria will
involve, in particular:

= Whether the proposed project is consistent witldaeddransmission elements identified
in the comprehensive Transmission Plan (e.g.,ercse of economic projects, CAISO
will evaluate if the proposed project is in factrgpto effectively reduce the expected
congestion identified by CAISO during the plannprgcess);

= Whether the proposed project satisfies ApplicatdéaRility Criteria and the CAISO
Planning Standards; and

= Whether the Project Sponsor is considered to beipaily, technically, and financially
capable of (a) completing the project in a timeid @ompetent manner; and (b) operating
and maintaining the facilities consistent with Gadtility Practice and applicable
reliability criteria for the life of the projecthis evaluation will involve a review of
project sponsor’s prior record on building and rneaimng projects, including
demonstrated ability to meet schedules and usecoosainment measures.

If multiple project sponsors for the same transioisglement meet the qualification
requirements or screening criteria as identifieovabthe CAISO will give an opportunity for
the project sponsors to collaborate with each dtheropose a single joint project. If project
sponsors are unable to collaborate on a single@rand all propose to seek siting
authorization from the same siting authority, thR®0 will defer to the siting authority to
determine which project sponsor should build and tve project. If not all project sponsors
are expected to seek authorization from the satimg siuthority, the CAISO will decide
which project sponsor should build and own thegmbj The CAISO must engage an expert
consultant to assist with the selection of the apgd project sponsor.

When presenting their proposals, a project spomsgy, voluntarily, commit to a binding cost
cap, which may reflect favorably on its proposeaigut at the time of selecting a project
sponsor. However, unless the project sponsors cotoraicost cap, the CAISO will not
consider the project sponsors’ cost estimatesisdlection process since any cost estimates
are unenforceable by CAISO and therefore projeahsprs may have an incentive to
underestimate their costs.

If the project sponsor that gets selected in thepmditive solicitation is unable to secure all
necessary siting approvals and is deemed unableniplete the project, the CAISO may
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then decide to either assign the project to the RiliBe service territory where the
transmission project is expected to be locatedpaduct an additional solicitation. In
considering whether to hold an additional soliaitat the ISO considers such factors as the
number of project sponsors who submitted propdsdisiance, own and construct the
element in the initial tender and the needed ordete for the element.

If the project gets assigned to the PTO, the PTEt & responsibility to construct, own and
finance such elements. However, if the applicBI®, after making a good faith effort, was
not able to obtain all necessary approvals andgstppights under applicable federal, state
and local laws, the PTO would notify the CAISO dhe CAISO would convene a technical
meeting to evaluate alternative proposals. The QAMduUld take any action to develop and
evaluate alternatives, including the discretioodafer the right to construct, own and
finance the transmission addition or upgrade drird party.

4.2.3. Localised planning

As part of the annual transmission planning cyitle, CAISO performs a five-year Local
Capacity Requirement (LCR) study to provide visibito stakeholders relating to local
capacity requirements across the five year timebaor The LCR study is intended to
forecast potential LCR needs over a five year plamhorizon that can inform the CAISO’s
comprehensive planning process and identify thel f@elonger lead time economically-
driven transmission elements. The study uses lomtésts developed by the PTOs in their
service territories from the CEC load projectiofisis is used as the starting point as the load
forecast from the CEC do not generally providelihs-level demand projections.

This study is different from the Local Capacity facal Study methodology that the CAISO
undertakes with only a one-year horizon for purpasfethe CPUC’s resource adequacy
development process. In the LCTS, local capaciyirements are used as the basis for
procurement of resource adequacy capacity by leadrgy entities for the following

resource adequacy compliance year and also prawedeasis for determining the need for
any ISO “backstop” capacity procurement that maypéeded once the load-serving entity
procurement is submitted and evaluated.

Both studies assess the minimum level of capaeigdad to ensure reliable system operation
under peak demand conditions consistent with NERCVAECC standards and CAISO
planning standards. The studies also evaluatddfieitions of the existing local areas and
may potentially identify the changes in local areasub-areas definitions due to the impacts
of system topology changes. Both studies utilizardlar methodology, but evaluate

different time horizon&?

8 Detailed study assumptions, methodology stomhd other information necessary for the stualiesound in the Local

Capacity Technical Study Manual posted to the CAV8€bsite at Transmission Planning.

NERA Economic Consulting 54



Review of Transmission Planning Arrangements California

4.3. Investment decision roles and responsibilities

4.3.1. Investment decision making

The responsibilities regarding decision making lsarsummarized as follows:

= CAISO is solely responsible for investment decisioeking.

= CAISO receives input from transmission owners atheostakeholders in making its
assessment.

= [f the system suffers an outage due to insufficteEarismission investment or upgrading,
the CAISO will bear responsibility. The CAISO lidéibi from third party claims is subject
to limitations as specified in the CAISO’s Transsi® Control Agreement. The CAISO
insures itself against this liability.

= Once the CAISO Board has approved project propdsateeet the identified needs (or
policy-driven projects), the PTOs or other projgmbnsors may be assigned responsibility
for construction and if so they will seek sitingoapval from the CPUC, which has sole
jurisdiction over this facet of the industry.

= The CAISO adopted standards for the maintenanteua$mission facilities, as mandated
by the California Legislature. All transmission aava must comply with the CAISO
maintenance practices and submit a biannual maintenreport for review by the
CAISO.

In determining the grid needs, the CAISO collebtsniecessary information and adopts a
number of assumptions to be used in the TPP, imgdudbut not limited to, those related to
demand forecasts, potential generation capacitifiadsl and retirements, and expected
transmission system modifications such as upgradadditional projects that have been
approved by the CAISO in past planning cycles asqfdhe comprehensive Transmission
Plan for that earlier cycle.

4.3.1.1. CAISO

CAISO is solely and ultimately responsible for nrakihe grid need assessments, but it
receives input from transmission owners and ottekeholders. The FERC is the federal
regulatory agency with jurisdiction over high vgjeatransmission systems as well as the
wholesale energy markets, and the 1ISOs and maakgtipants must adhere to its general
Orders concerning planning and open access.

The CAISO takes into account future growth in eleity demand and the need to meet state
energy and environmental goals.

The CAISO adopted standards for the maintenant@i$mission facilities, as mandated by
the California Legislature. All transmission ownerast comply with the CAISO
maintenance practices and submit a biannual maintenreport for review by the CAISO. If
the system suffers an outage due to insufficiemsimission investment or upgrading, the
CAISO will bear responsibility.

CAISO takes studies supplied by PTOs to producanaial transmission planning report,
which must be approved by the CAISO Board of Gooezn Once the CAISO Board has
approved project proposals to meet the identifieglds (or policy-driven projects), the PTOs

NERA Economic Consulting 55



Review of Transmission Planning Arrangements California

seek siting and construction approvals from the CPlhich has sole jurisdiction over this
facet of the industry.

4.3.1.2. The California PUC

The CPUC reviews and approves demand managementces before they can be
submitted into the CAISO "request window” during tinansmission planning process. In
addition, the CPUC reviews any permit applicatiforgransmission projects (those above 50
kV) submitted by the PTOs or merchant transmissmmpanies, under two concurrent
processes:

= An environmental review, pursuant to the CaliforBiavironmental Quality Act (CEQA),
and

= A review of “Project need and costs” pursuant ® RBublic Utilities Code (PU Cod®)

The CPUC is responsible for approving siting ohsraission and granting a “Certification of
Public Necessity and Convenience” (CPCN), for tnaigsion projects at 200 kV and above,
or a “Permit to Construct” (PTC), for projects beam 50kV and 200kV.

= [f a project is > 50 kV but less than 200 kV thel@Pprimarily undertakes an
environmental review pursuant to the CEQA, but duesanalyze the need for or
economics of the project.

= |f a project is > 200kV, the CPUC analyzes the nieedhe project, expected impact on
rates and other factors, in addition to environmkinipact of the project.

The CPUC relies on the ISO'’s technical expertiseéatify (a) the transmission
infrastructure needed to maintain a reliable senas well as (b) the transmission that will
help meet policy goals such as the state’s Renesatdrtfolio Standard (RPS). However the
CAISO, not being a government agency, is not reguio comply with CEQA during its
transmission planning process. There is a riskttt®@CAISO will approve a project which
the CPUC will later reject as not needed pursuathé CEQA or other considerations. If a
project is considered not needed it is not eligibleeceive ratepayer funding.

In April 2011, the CPUC and CAISO executed a “Meamatum of Understanding” that sets
out guidelines aimed to ensure that the CPUC tresssom permitting process will be
sufficiently coordinated with the CAISO’s transmasplanning. In the memorandum, the
CPUC agrees to make sure that its siting/permitirogess will give substantial weight to
'project applications that are consistent withI®@'s final Phase 2 planAdditionally,

CAISO uses data from the CPUC long-term procurermpesteedings and coordinates its
scenario development with the scenarios develogedeoCPUC staff for use in evaluation of
renewables-related projecthis memorandum responds to claims by renewableldpers
that the CPUC'’s discretion creates too much uniceytat the time of pursuing Power
Purchase Agreements (PPAs) for solar and wind dpuatnt with a utility.

52 Sections 1001 et seq. and General Order (G.O.Dl@ertification of Public Necessity and Convenie€PCN) or
Permit to Construct (PTC)).
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4.3.2. Detailed design, procurement and construction

4.3.2.1. Reliability-driven projects

PTOs have the responsibility to construct, own famahce projects or elements determined
by the CAISO to be needed where the additions grages to the transmission facilities are
reliability-driven projects located within its TO Service Temy or for projects needed to
maintain the feasibility of Long-Term CRRs.

For any other projects, such as those economidaiNygen or policy-driven projects, the TO
will be required to construct and finance thosgqmts if there are no approved Project
Sponsors, or the Approved Project Sponsor is urtatdecure all necessary approvals. The
TO is responsible for the detailed design of thegmission asset and must obtain the
required siting approval from the CPUC.

4.3.2.2. Economically or policy-driven projects

If only one project sponsor has submitted a prolposiinance, construct, and own an
economically-driven or policy driven transmissidareent identified in a final
comprehensive Transmission Plan, and the CAISQéates that the project sponsor is
qualified to finance, construct and own the projeuder specific criteria set forth by CAISO,
then the Project Sponsor must commence the précesgek siting approval, and any other
necessary approvals, from the appropriate sitintigcaity within sixty calendar days of ISO
approval. The project sponsor must provide the Wsi® documentation that it has
commenced the process to seek siting approval ted necessary approvals.

When two or more project sponsors submit propdsdisiance, construct, and own the same
economically-driven or policy driven transmissidareent or elements and the CAISO
determines that two or more of those project spenseeet the criteria, the CAISO must
engage an expert consultant to assist with thetsaheof the approved project sponsor.
Thereafter, the approved sponsors must seek sifipgpval, and any other necessary
approvals, from the appropriate authority or authes within 120 days of CAISO approval.

4.4. Economic regulation arrangements
The arrangements for economic regulation in Calitocan be summarised as follows:

= CAISO charges all customers connected to the trasgon system a Transmission
Access Charge (TAC), which includes all of the g TOs’ transmission revenue
requirement for the infrastructure in place, plog eevenue requirement associated with
projects that are coming into effect in the plagnyear, all of which have been approved
by FERC. The revenues from TAC are then passetktoespective TOs who built the
transmission.

» The costs of transmission facilities below 200 k¥ aot included in the system-wide
CAISQO’s TAC since they do not provide system-widméfits. These costs are
exclusively recovered from CPUC-approved tarifistthre charged to those customers
connected to the transmission system in the TQigceeterritory. These retail CPUC-
approved tariffs include as well the correspondihgre for the high-voltage transmission
revenue requirement that has been allocated by RBER( |load in the state.

NERA Economic Consulting 57



Review of Transmission Planning Arrangements California

» FERC ultimately oversees CAISO'’s decision as totwigh-voltage transmission
investments have been approved for construction.

4.4.1. Reliability and economically-driven upgrades

California effectively has a postage stamp ratdrBmmsmission projects that are either
reliability or economically-driven provided thateghare at 200 kV and above and have been
approved by the CAISO. These costs are allocatadl ttansmission customers on a
megawatt-hour (MWh) basis across all load in théSIAthrough the Transmission Access
Charge (TAC). Lower voltage transmission costsexi@usively recovered through zonal
charges from customers located within the senaadétory of each PTO. Local customers or
the PTO also contribute to the recovery of highagé transmission facilities through their
rates, that is, the TAC-related revenue requireroenesponding to their load, based on their
contribution to the 12 monthly CAISO-system coiraitlpeak.

4.4.2. Direct connections

Generally, the generation developer is 100 pena=monsible for the cost of direct
connection facilities. If the network upgrades takece to accommodate a planned
connection of a large generator facility, the gat@rowner may be required to pay for the
capital costs upfront. However, the TO may, abws election, agree to initially pay for the
necessary network upgrades, thereby relieving éime@gtor owner of the upfront capital
costs.

The capital costs of the network upgrades areédsih” to general transmission rates of the
PTOs and recovered through CAISO'’s grid-wide TAfhject to FERC oversight and
approval. The generator owner is entitled to beabeirsed for these costs, with interest, as
revenues are collected from customers using thesPOATTSs, provided that such amount is
paid within five years of the line’s commercial ogion date.

Instead of direct payments, the interconnectingegaior developer may elect to receive
Congestion Revenue Rights (CRRs) in accordanceth&lCAISO Tariff associated with the
specific network upgrades that were funded by g@terator, to the extent such CRRs are
available under the CAISO Tariff at the time of #lection. Such CRRs would take effect
upon the commercial operation date of the geneyadiaility.

4.4.3. LCRIF

The CAISO currently permits a unique approach enadase where transmission projects are
necessary to connect generators in certain remeées.a The costs for these LCRIF are
socialized and recovered through MWh-based chdoylesd before generators are
connected, at which time costs are assigned togeiclrators going forward on a pro-rata
basis until the line is fully subscribed and attpoint the transmission owner is “re-paid”
for its initial investment.
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Merchant Transmission Facilities, whose costs are py a project sponsor that does not
recover the cost of the transmission investmewiuin CAISO transmission charges, may
obtain Merchant Transmission Congestion Revenubt&ig

4.5. Reliability standards

There are three types of planning standards tkeaC&SO needs to satisfy:
= NERC Planning Standards

= WECC Planning Standards

= CAISO Planning Standards

The reliability standards developed through NERE€ragulated and enforced by FERC. The
following NERC reliability standards are applicabtethe CAISO as a registered NERC
Planning Coordinator and are considered in thabgiiy assessments:

= TPL-001: System Performance Under Normal Condit{@eegory A);

= TPL-002: System Performance Following Loss of agf&irBulk Electric System (BES)
Element (Category B);

= TPL-003: System Performance Following Loss of Twdlore BES Elements (Category
C);

= TPL-004: System Performance Following Extreme BES8rEs (Category D).

In addition, WECC Reliability Standards are apieato the CAISO as a member of the
WECC. The WECC Reliability Standards, like the NER®Gability standards, set forth
additional criteria for meeting system performareguirements that must be met under a
varied but specific set of operating conditions.

Finally, the CAISO Grid Planning Standards (ISOhdtrds) specify the planning standards
to be used in the planning of CAISO transmissianilifees. These standards address specifics
not covered in the NERC reliability and WECC plampstandards. At this point the CAISO
Grid Planning Standards define a more stringentirement for all TPL-002 disturbances
than is specified by the NERC reliability and WE@I@nning standards. For the CAISO,
acceptable system performance for the TPL-002 atand bound by loss of a single bulk
electric system element when one generator is@freat of service, where NERC and
WECC define the TPL-002 standard as system perfacméollowing loss of a single bulk
electric system element

5 Detailed information on transmission expansian be found in the California ISO Tariff, Sectih and in Appendix

F, Schedule 3 with respect to the manner in whichis recovered from load.
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4.6. Recent developments

Of note is a current proceeding in relation to veglgle-related transmission project cost
recovery.

Effective January 1, 2011, Assembly Bill (AB) 195dction 399.2.5 was amended in order
to provide ‘backstop’ cost recovery mechanismarfansmission facilities that have not been
approved by the FERC for recovery through wholesalesmission rates. Under the
amendment section, utilities would be allowed twoker the costs of these projects through
retail rates. This amendment is expected to alltties to proceed with the development of
transmission facilities that are “necessary to lagdgin” Renewable Portfolio Standards
(RPS). CPUC Decision D.07-03-012 established theqairements that must be met in order
to apply for such cost recovery. These included:

= that a project would bring to the grid renewableegation that would otherwise remain
unavailable;

= that the area within the line's reach would playitical role in meeting the RPS goals;
and

= that the cost of the line is appropriately balanagdinst the certainty of the line's
contribution to economically rational RPS complianc

A proceeding is currently undergoing in order ttabBsh the details of implementation.
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5. Alberta

Alberta is part of the WECE’. Alberta continues to be one of the least intenemited
jurisdictions in North America. Since 2002, Albenas been a net importer of electricity.

In 1996 the Government of Alberta passed the Etedtilities Act (Act) and each major
utility applied to separate its generation, trarssioin and distribution costs. The framework
for further restructuring of the electric utilitydustry was established through the Electric
Utilities Amendment Act passed in 1997. In 200ghsumers were given a choice of utility
retailer. Further, in 2004 the Transmission Retjpma(T-Reg), which established the
policies and procedures for transmission systemnitg, was enacted. In 2009 the Electric
Statutes Amendment Act was enacted as an amendontet Electric Utilities Amendment
Act, and makes provision for Critical Transmisslofrastructure (CTI).

5.1. Institutional arrangements

The key institutions and entities relevant to traission planning in Alberta are as follows:
» The Alberta Electric System Operator (AESO);

= Transmission Facility Owners (TF8)and merchant transmission faciliti®s;
= The Alberta Utilities Commission (AUC);
» The Market Surveillance Administrator (MSA); and

= The Minister of Energy (ME).

64

More information on the WECC is provided at tkerrtsof Section 4 on California.
65

In Alberta transmission owners are known as ‘Fnaission Facility Operators’.
Merchant transmission facilities are intertiejpcts.
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Figure 5.1 - Summary of Key Roles and Responsibiids - Alberta
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5.1.1. Alberta Electric System Operator (AESO)

The Alberta Electric System Operator (AESO) isltidependent System Operator in charge
of planning and operating the Alberta Interconng&tectric System (AIES), facilitating
competitive power markets and ensuring open adoeb® grid. The AIES includes all
interconnected transmission facilities and eleatistribution systems in Alberta except for
the City of Medicine Hat’

AESO is a not-for-profit entity, governed by anépéndent board comprised of individuals
with diverse backgrounds including finance, enar@nagement, regulatory affairs and
technology. The nine Board members are appointatdoinister of Energy.

Figure 5.2 - Alberta Service Areas
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5.1.2. Transmission Facility Owners

There are currently six Transmission Facility Oven@rFOs) within the AIES that are
eligible to apply for the construction or operatmrtransmission facilities. Each TFO is
located in one of six distinct service areas: Boklberta (where Altalink LP is the TFO),
ATCO Electric, Edmonton, Calgary, Lethbridge, aretPeer.

5 The City of Medicine Hat produces its own elagityi and is connected to the grid for standby poory.
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Under the T-Reg, the AESO is primarily responsibleplanning and operating the
transmission grid. TFOs are not responsible forteaysmission system planning. However
if necessary, the AESO may direct a TFO to assite preparation and update of its
transmission plan.

Only the TFO located in the service area whereedl iias been identified by the AESO is
eligible to construct a transmission facility. Withts service area, TFOs are responsible for
building upgrades and enhancements to transmiésiilities, and conducting competitive
procurements for construction materials.

Once a transmission facility is constructed, a T&@e owner of the transmission facility
and is responsible for all facility maintenance.

5.1.3. Alberta Utilities Commission

The Alberta Utilities Commission (AUC) regulatesialestor-owned electric utilities and
certain municipally owned electric utilities. Thrcludes all of the six TFOs in the AIES.
The AUC also regulates the tariffs charged by AE®Q the TFOs.

The AUC does not approve the overall transmisslan prepared by the AESO. However
the AUC is responsible for approving specific trarssion projects identified by the AESO
as part of its transmission system plan, and pexgbts the AUC in a Needs Identification
Document (NID) (see section 5.3).

5.1.4. Market Surveillance Administrator (MSA)

The Market Surveillance Administrator (MSA) is apgied by the Minister of Energy for a
five year term. The MSA reports to the Minister aalty on compliance in regards to the
ISO Rules and Alberta Reliability Standards by iSO, TFOs, Distribution Facilities
Operators and other market participants.

The AESO and MSA work closely together to addressmliance with the 1SO rules. The
AESO, which is responsible for monitoring complianeith the ISO rules, must refer a
matter of non-compliance to the MSA. The MSA folkothhe AUC’s rules regarding penalties
but does not need Commission approval to issuaalfyeo the AESO or any market
participant for non-compliance.

5.1.5. Minister of Energy

The Minister of Energy (ME) leads the Energy Dememt of the Government of Alberta.
The ME is appointed by the Premier of Alberta whamassues a mandate letter annually
identifying key initiatives to be accomplished egelar. Specifically, the Energy Department
sets policies to manage the development of theipee\s non-renewable resources, grant
industry the right to explore for and develop ega®gsources, establish, administer and
monitor the effectiveness of fiscal and royaltyteyss, promote energy efficiency and
conservation, and encourage additional investniettitareates jobs and economic prosperity.

The ME is responsible for appointing members ofAESO’s Board and the MSA.
Additionally, the ME has the power to make regwalasi limiting or restricting the powers,
duties, or responsibilities of the AESO.
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Under the Electric Statutes Amendment Act, the BlEesponsible for approving the need for
Critical Transmission Infrastructure (CTI) that heesen designated by the Lieutenant
Governor to meet Alberta’s electricity needs.

CTl is defined in the Electric Statutes Amendmeant &s a transmission facilities project that
is:

» anintertie®

* to serve areas of renewable energy;

= adouble circuit transmission facility that is dgsed to be energized at a nominal voltage
of 240 kV,

= designed to be energized at a voltage in exce34®mkV, or

= in the opinion of the Lieutenant Governor in Colymiitical to ensure the safe, reliable
and economic operation of the interconnected étesystem.

All other transmission infrastructure projects approved by the AUC.

5.2. Planning process

The T-Reg establishes the policies and procedordsansmission system planning, and
defines the role of the AESO, AUC, and TFOs.

Under the Act, the AESO is responsible for foreicasthe generation and transmission needs
of Alberta, preparing and maintaining a 20-yeatesysplan for the AIES, and developing

and administering the AESO transmission tariff. €SO may delegate any or all of these
tasks to the TFOs, but has not done so to date.

The AUC oversees the design of the transmissicesyby approving investment needs
identified by the AESO in its NID and constructiprojects proposed by TFOs.

5.2.1. Market-wide planning

The T-Reg requires the AESO to prepare and maiatdiong-Term Transmission Plan
(Plan) that spans a 20 year horizon. The Plan beuspdated every two years but may be
updated more often at the discretion of the AE$@etessary, the AESO may direct a TFO
to assist in the preparation and update of the. fflaa Plan is made public on the AESO
website and does not have to be formally approyettidd AUC.

Specifically the Plan projects:

» the forecast load on the interconnected electstesy (ie, the AIES), including exports to
neighbouring systems;

» the anticipated generation capacity, includingmeseand imports of electricity from
neighbouring systems;

= the timing and location of future generation adulii, including areas of renewable or
low emission generation;

% Anintertie is a transmission facility that linkse or more electric systems from outside Alb&rtane or more points

on the AIES
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» the transmission facilities required to meet thedast load, imports and exports of
electricity and anticipated generation capacitgluding appropriate reserves and
facilities to serve areas of renewable or low emisgeneration, in a timely and efficient
way;,

= the transmission facilities required to provide thoe efficient and reliable access to
neighbouring regions and

= other matters the AESO considers appropfiate.

In addition to forecasting load growth and generatievelopment, when updating the Plan
the AESO will also take into consideration factsush as government policies, technological
advances, and environmental impacts. The Plan assiaddress criteria related to the
communications required for transmitting telepréttsignals, operational data, and radio
communications; and certain market and operatipraducts and services such as ancillary
services and congestion management used to supparperation of the system.

5.2.1.1. Load and Generation Forecast Process

The AESO is responsible for updating the load asmkgation forecasts to be included in the
Plan. The T-Reg allows for this responsibility s delegated to TFOs by the AESO, but this
has not been done in practice. The AESO uses #teftmecast information to identify future
transmission facility needs and the generationcfseto anticipate any additional generation
capacity required to meet the forecast load.

When forecasting load, the AESO first identifies ey economic variables driving demand,
which have previously included the Alberta grosmdstic product, population growth,
oilsands productiofi, personal disposable income, and project andilalision facility owner
future load estimates. These variables are usedanometric, top-down, and bottom-up
models. Next, using all electricity loads connedtethe transmission system, including
behind-the-fence lody the AESO forecasts load for each customer sedemfified by a
distinct factor driving demand. Representative Ishdpes for points of delivery on the
transmission system are then used to create redl@irly loads and to forecast seasonal
peaks. Finally, the model is tested for robusties$ise short term in order to validate the
model and inputs. Short-term uncertainties, sugbrajgct timing and start-up rates, and
long-term uncertainties, such as project developrard new technologies, are assessed.

Once the load forecast is complete, AESO will @eageneration forecast by reviewing
annual generation capacity additions by locatiespurce type and size, and determine if
there are supply gaps between load growth andefeneration retirements. Additionally,
AESO will also consider short-term and long-ternvelrs and uncertainties affecting
generation development, including available tecbgiels, current policies, fuel and capital
costs, and operating characteristics. By reviewlggcurrent generation queue and project
list, using market simulations, and holding distwss with customers and industry
representatives, AESO will validate the forecast.

% AR 86/2007 s10

7 A major industry in Alberta.

L These are projects that involve work to an existhdustrial load or generation site and requr@hysical change to
the transmission connection.
See: http://www.aeso.ca/market/17899.html
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5.2.1.2. Localised Planning

To access transmission needs on a localised IBZSO divides the AIES into five regions
that are differentiated based on distinctive load generation characteristics. A thorough
review of the needs of each region is then donendova 69 kV level. The load and
generation forecasts are used in transmission pigmmodels to create base case models,
scenarios, sensitivities and to stress test casesgion. The ability of the system to move
power between the regions is also tested.

The T-Reg requires the transmission system to ¢gerighout interruption when all
transmission facilities are in service, and at 86qent when operating under abnormal
conditions. Additionally, in order to comply withe Alberta Reliability Standards, the
AESO must demonstrate that the transmission syst@anned in a 10-year horizon so that:
the system can be operated to: (i) accommodateddeand generation capacity forecasts
without interruption when all facilities are in sare and when one element is lost; (ii)
accommodate forecast load with controlled loadriofion or removal of generation
foIIowi?Zg the loss of two or more elements. The AESust also test operability in extreme
events.

The system is tested in the short-term (one toyears) and long-term (six to ten years) by
adding and removing proposed transmission enhantsraad projects in order to identify
future problems and determine appropriate timingrdfancements.

5.3. Investment decision roles and responsibilities

AESO must identify in the Plan all transmissionilfacprojects that will be proposed to the
AUC within five years of the date of the Plan, gmdvide an implementation schedule for
each proposed project.

The investment decision making and transmissioitittas construction procedures are
discussed below.

5.3.1. Investment decision making

AESO evaluates the needs for investment or upgradée Plan over three key periods:

= short term (two-year horizon), typically focusedregional needs;

=  medium term (10-year horizon) identifying mediurmteneeds, addressing the bulk
power system and regional needs; and

* |ong-term (up to a 20-year timeline) indicatingdeterm developments, typically aimed
at bulk system enhancements that link regional [dpveents.

The responsibilities for investment decisions a&teosit in the Act.

AESO is responsible for determining when a transioisfacility project is needed and
evaluating investment options. Transmission fgcprojects that the AESO proposes for
construction within the next five years are ideatlfin the Plan. In relation to any specific
investments identified in the plan, the procedorelie approval of each investment begins
with AESO submitting a Needs Identification Docum@¥iD) for approval by the AUC.

72 2011 Long-Term Transmission Plan
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The NID must include a technical and economic caispa of all options considered by
AESO in order to meet a particular need. The T-Regires that each investment option is
evaluated for the following:

* impact on generation must-run requirements;

* impact on the transmission system plan;

= operational efficiency and reliability, and improvents added to the system;
= ability to meet reliability standards and systerpataility;

= proposed transmission substation and line configurs;

= timing and risk during construction; and

» environmental and other considerations.

When the AESO has evaluated more than one optierNID will identify the preferred
option and the rationale for selecting this optiver the alternatives.

Prior to submitting the NID, the AUC requires thE®0O to conduct public consultation and
notify all occupants and landowners in the arethefproposed transmission lines or
substations. Additionally, the AESO should incladlendustry stakeholders in proceedings.

When evaluating the NID the AUC will consider whatlthe proposed project improves
system reliability, contributes to a robust comjpedi market, provides a market benefit, such
as a reduction in losses, a deferral of generatigstment or a reduction in dispatch costs,
and maintains options for long term developmenteWhhe proposal is for an intertie, the
AUC must consider if the project provides systerreas service.

The AUC will hold a public hearing process to allaffected parties the chance to give their
opinion to the AUC panel directly. The AUC will asse the AESO’s assessment of the need
for the investment is correct, unless a marketigpént proves to the AUC that the need
identified by the AESO is technically deficientismot in the public intere$t.Within 90

days of the close of the hearing AUC will issueeaigion on the proposed project in the form
of a written report. Involved parties will receithe report directly from the AUC. The AUC
posts all reports on their website.

5.3.2. Detailed design, procurement and construction

Once a NID has been approved by the AUC, the AE8assign the project to the eligible
TFO within the service area. The TFO will then flle application with the AUC for
approval of the construction, connection and opanaif a new transmission facility within
the province.

Prior to submitting an application with the AUCetfiFO must evaluate alternative
transmission routes or substation locations anchnafactors such as land ownership,
existing development, wildlife and historic res@scThe TFO must also conduct public
consultation prior to submitting an applicationeThFO must discuss with affected parties
their construction plans and routes, safety préaasifor nearby residents, the expected
lifespan of the completed facility, and impactddents can expect on the land.

3 AR 86/2007 $19;255/2007
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The AUC will hold a public hearing and issue a teritreport including a synopsis of the
AUC'’s findings and the final decision.

In accordance with the Act, the AESO has issuedysment rules for project construction,
provided as section 9 to the ISO Market Rules. &makes have been approved by the AUC
and must be followed by the TFO'’s in constructing project.

Specifically, when a project’s materials cost, stingated by the TFO, exceeds $50,000, the
TFO must solicit written bids from no less tharethindependent suppliers. If a project’s
cost is estimated to cost between $10,000 and @60tBe TFO must solicit short form
written bids from no less than three independeppkers. The TFO must award the contract
to the supplier with the lowest cost, compliant, hidless it can demonstrate to AESO that it
was commercially reasonable to accept a highertedsA TFO can contract with a supplier
for construction of a transmission facility withadiliciting bids if there is only one entity
capable of providing the needed service or if threais not enough time to solicit bids.

The AESO will monitor the construction process aad require monthly reports from the
TFO for projects estimated to cost more than orkomidollars. AESO must be kept abreast
if the project is experiencing construction delay# the forecast cost is expected to vary by
more than 10% from the amount specified by the AEB®Dallow for a transparent process,
the AESO posts project reports to its website quigrt

5.4. Economic regulation arrangements

5.4.1. Cost recovery for TFOs

TFOs are entitled to recover the costs of transonigavestments in an AESO tariff. This
tariff is approved by the AUC (provided that the Bldonsiders it to be prudent and
reasonable), and is charged to all transmissiotomess.

The Act identifies the costs that a TFO can recéwen the AESO in its tariff, if the AUC

has approved both the AESO’s NID and the TFO’siagpbn for construction of the project
facility. These costs include (i) pre-constructamsts (such as feasibility studies, engineering,
equipment and materials, and land purchasesya&bs incurred when assisting AESO in
preparing the transmission system plan or NID) ¢dinstruction costs; and (iv) any

additional costs related to meeting reliabilitynstards.

5.4.2. Cost Recovery for AESO

AESO levies the AESO tariff on all wholesale el@ity consumers using the transmission
network. The share of the AESO tariff-related raxencorresponding to the load of the end-
use customers is recovered through the rates thefop their electricity service. Customers
choose whether to continue receiving electricionfra retailer that is regulated by the AUC
or from a competitive retailer. A retailer regultey the AUC is called the regulated rate
option (RRO). Each customer receives a bill frothezithe RRO or a competitive retailer.
All customers see unbundled generation, transmmissiod distribution charges. The
transmission charge is determined by the AESCOftdiinsmission costs are recovered by
all customers based on their use of the transnmissistem.

The AUC will review the TFO'’s tariff and will deterine if the costs are prudent and
reasonable. The AESO files a tariff applicatiothvthe AUC annually. The prices and rates
are set in a two-step process. The Phase | apphoatll set the AESO’s revenue

NERA Economic Consulting 69



Review of Transmission Planning Arrangements Alberta

requirement which includes costs related to theofisiee transmission network, ancillary
services, transmission line losses, and the AE&Qrsinistration. The Phase Il application
determines the allocation of costs between custatasses and sets rates charged to
customers. The transmission network costs inclinldESQO'’s tariff application are a pass-
through to the TFOs.

5.4.3. Connection costs and generation incentives

The AESO defines local connecti8rosts in its ISO tariff, which are payable by the
generating asset owner in exchange for conneaitiget transmission system. Generation
asset owners pay a System Contribution calculatgdeasum of the Base Contribution (set
equal to $10,000/MW for upgrades to existing traission facilities) and the Regional
Contribution of $0/MW to $40,000/MW, depending dithie generating unit is located in an
area of the transmission system where generatiead} exceeds load. The contribution is
paid back over a period of no more than ten yaars the date the unit began generating
energy for exchange. The generating asset mustystie following three criteria in order to
receive a refund annually:

1. The generating asset is commercially operational po the first year of the refund
period, or has been maintained operational for gaal of the refund period.

2. The asset’s average capacity factor has met oedrcerequired levels that are provided
by generating unit type.

3. The generating asset’s metered demand has notdmgekl 0% of the supply
transmission service capacity, set in a serviceagent, at any point during the calendar
year.

5.5. Reliability standards
The ARS is proposed by the AESO and is subjecppoaval by the AUC.

The Act requires the AESO to propose the standardgher the WECC or NERC. Before
filing reliability standards with the AUC for appral, the AESO will hold a public
consultation, respond to stakeholder submissiodssabmit the proposal for internal AESO
executive approval. The AUC will set the effectdete of a reliability standard.

An independent Market Surveillance AdministratorSM) reports on compliance in regards
to reliability standards by the AESO, TFOs, Diattibn Facilities Operators (DFOs) and
other market participants. At the same time, th&@HEs responsible for ensuring that market
participants including TFOs adhere to reliabilitgredlards and the ISO Rules. If AESO
suspects non-compliance, it must defer to the M&4pbssible enforcement action.
Additionally, AESO is subject to a penalty for noompliance with reliability standards. If
the AESO self-discloses non-compliance, the apipliecpenalty will be reduced by twenty-
five per cent.

The MSA can issue notices of penalty without apatésom the AUC; however, participants
have the ability to dispute such penalties befoecAUC. A penalty or sanction that is issued

™ |n the US and Canada, the term ‘interconneci®n’sed to refer what in Australia is called therfoection’ of

generators and load.
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to AESO can in turn be recovered by AESO from akeigparticipant, if AESO can
demonstrate that the market participant was theecatinon-compliance.

5.6. Recent developments

In accordance with the T-Reg, the AESO filed a psap with the AUC on September 15,
2011 to establish a competitive process that wdatédrmine who is eligible to apply for the
construction and/or operation of certain transmis$acilities’® Specifically, the proposed
process will be used for Critical Transmission dstructure (CTI) only. The Lieutenant
Governor can designate a project from the AESO B$a@GTI.

Under the proposed process, incumbent TFOs andmaaket entrants would bid on all
activities in the full life cycle of an asset inding upfront activities, engineering,
procurement, construction, ownership and operati@hmaintenance. The successful entity
would be responsible for all project activitiesluding the ownership, operation and
maintenance of the facilities. Costs resulting fithid competitive process would require
approval from AUC, and any approved project cosisld be recovered in AESO’s ISO
tariff.

AESO stated the following objectives for the conitped process:

= must result in the minimization of life-cycle cogiisough the use of competitive pricing;
* must create opportunity for maximum innovation tigout the life cycle of the facilities;
* must create opportunity for new market entry;

= must allocate risk to most efficiently and effeetiwvreduce costs and mitigate risk;

= must foster efficient investment, operation andntemance of assets across the life cycle
of the facilities;

= must foster regulatory predictability;

= must be straightforward and efficient;

= must clearly state the accountabilities of eaclypgavolved;

= must achieve a reasonable level of transparencg@amsistency over time;

= must ensure the facilities are designed to meatatas for performance and reliability
and do not jeopardize the Alberta interconnectedtat system;

= must be fair, open and consultative;

= must consider obligations typically assumed byiticembent transmission facility owner;
and

* must provide transparent selection criteria to aslthe principles outlined above.

> AR 153/2010 s18
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The AUC is expected to decide on the proposal ive 2012.
Additionally, the Government of Alberta plans téroduce legislation in the Fall of 2012 to

give the AUC the authority to approve future neadd routing of all transmission facility
projects including CTI.
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6. FERC Order 1000

6.1. Background and overview of FERC Order No. 1000

On July 21, 2011, the U.S. Federal Energy Regul@@@mmission (FERC) issued Order
1000, ‘Transmission Planning and Cost AllocationTibgnsmission Owning and Operating
Public Utilities’. Order No. 1000 mandates a numtsiereforms, revolving around the
establishment of a regional transmission plannnoggss, interregional transmission
coordination requirements, elimination of the fedeight of first refusal, and the issuance of
cost allocation guidelines.

In 2006, following on the adoption of the 2005 EyePolicy Act, FERC initiated a
rulemaking in order to implement needed revisianthé Open Access Transmission Tariffs
(OATTs)"® and to correct any loopholes and shortcomingEEIRE's previous orders. That
rulemaking process culminated in the issuance ®EE Order No. 890 in December of
2007. Order No. 890 provided greater specifigitgnded to reduce opportunities for undue
discrimination and facilitate enforcement of FER&shority in transmission planning.

In Order No. 890, the Commission required neighimgupublic utility transmission
providers to share information on system plansidedtify system enhancements that could
relieve congestion or integrate new resources,edisas to respond to explicit stakeholder
requests for studies of potential system upgraddhge context of evaluating local
transmission plans.

Order No. 890 did not require transmission prosderproactively identify potential region-
wide solutions to meet the region's transmissicdsagor to evaluate potential regional
upgrades in the absence of stakeholder requedtssthy stakeholders continued highlighting
remaining deficiencies embedded in FERC Order ND\8#h respect to transmission
planning processes and cost allocation methods. résult, on June 17, 2010, FERC issued a
Notice of Proposed Rulemaking (NOPR) seeking controeipotential changes to its
transmission planning and cost allocation requir@sidndustry participants and other
stakeholders provided extensive comments in regptanthe NOPR, which led to the
development of FERC Order 1000.

Order No. 1000 became effective October 10, 2044 ,its planning and cost allocation
principles apply only tmew transmission facilities. New transmission faagtiare those
subject to evaluation or re-evaluation within aaloar regional transmission planning process
after the effective date of the relevant publiditytiransmission provider’s filing adopting

the relevant requirements of Order No. 1000.

7 In 1996, FERC Order No 888 required all puiilities that own electricity transmission tapide open access

transmission service on a comparable basis tadnsrnission service they provided to themselvdss [Ed to the
development of OATT, which permits public utilititssseek recovery of legitimate costs associatéid prioviding
open access, transmission service and ancillawjcgst and contains information about the genexadqdures to

provide these services as well as minimum termscanditions of non-discriminatory service.
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6.2. Provisions relating to transmission planning

The Order builds on the reforms of Order 890 waspect to transmission planning processes
and cost allocation methods, and includes botlorediand interregional provisions. The
main elements of FERC Order 1000 regarding trarsomglanning are discussed below.

6.2.1. Regional Planning Process

Each public utility transmission providémill be required to participate in a regional
transmission planning process, such as the regpmaahing process run by PIJM or CAISO.
Both the individual local transmission plans anel iagional plans will consider and evaluate
transmission and non-transmission solutions that naae been proposed to create a plan
that meets the needs of transmission customersthed stakeholders.

Merchant transmission project developers need awticgpate in the regional planning
process for purposes of determining the allocatioiansmission costs. However, they must
provide information to the public utility transmigs providers in the region so that they can
assess the potential reliability and operationglaots of the proposed transmission facilities
on other systems in the region. Merchant transorsgroviders are also responsible for the
cost of network upgrades that are caused by teeciomnection of their projects with the grid.
Merchant transmission providers are distinct froadlitional public utility transmission
providers in that they assume the entire risk pfagect and must recover the costs of
constructing the proposed transmission facilitesetigh market based rates (instead of cost-
based rates).

6.2.2. Interregional Planning Process

Each public utility transmission provider is novguéred to coordinate with neighboring
transmission planning regions and create an irgemel transmission planniragreement.
This means that neighboring regions must develdpraplement procedures for the joint
evaluation and sharing of information of potentiahsmission projects thgban multiple
regions, to facilitate interregional planning. Projectsttepan multiple regions include those
assets that are expected to be located in moreotianegior®

The Commission requires that the planning proasstifies the consequences of a project
that is located in only one region for other regioncluding upgrades that may be required.
However a region can allocate costs solely witharegion unless another region agrees to
assume a portion of the costke Order does not intend to mandate interconnesgtide
planning, but FERC stated that it believes thaetkehange of data and information will
assist planners in understanding the interregiomg&cts of facilities that are located in only
one region. The Commission noted that transmigsiomiders may voluntarily agree to
accept an allocation of costs of a project in aaothgion if the project has benefits to them.
The Commission held that allowing involuntary cakbcations between regions would place

77 This includes Independent System Operatorsg)SRegional Transmission Organisations (RTOs),adsnl any public
utility owning transmission assets that recoveesdbsts of transmission in FERC-approved cost-bested. It
excludes municipal utilities and electric coopemdi, although FERC expects that these will volulytparticipate in
the regional planning processes

8 Note that a project which could meet a reliabifiged in region B but which us located solely inaacgA would not be

captured as part of this interregional planningcpes.
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too high a burden on stakeholders to monitor trassion planning processes in other
regions.

Order No. 1000 does not require the developmesepérate interregional transmission plans.
RTOs are not required to establish a distinct regional transmission planning process,
separate from the regional transmission plan. RaFERC requires public utility

transmission providers to consider whether thelland regional transmission planning
processes result in transmission plans that meat &md regional transmission needs
efficiently and cost-effectively, after consideriagportunities for collaborating with public
utility transmission providers in neighboring tramission planning regions. The goal is to
identify joint interregional transmission faciliiehat address transmission needs efficiently
and cost-effectively.

In addition,Order No. 1000 requires that public utility transsion providers amend their
Open Access Transmission Tariffs (OATTsp include procedures for the identification of
transmission needs driven by public policy requieets established under state or federal
law, and the evaluation of solutions to meet thoeseds.

6.2.3. Right of First Refusal

Other elements affecting transmission planning eam¢he planning role of incumbent
transmission developers. In some regions, incumis@nsmission owners had a “Right Of
First Refusal” to build transmission facilities. RE stated that this created opportunities for
undue discrimination and preferential treatmentfansmission owners, putting non-
incumbent transmission developers at a disadvankgfeC directed all public utilities to
revise their OATT to remove any right of first reéll provisions and create ways for non-
incumbent developers to participate in transmispianning and submit project proposals.

To implement the elimination of right of first refal provisions, FERC has adopted a new
framework for evaluating transmission proposalsdé&irOrder No. 1000 transmission
providers are required to revise their OATTs tal@monstrate that the regional planning
process has appropriate, non-discriminatory qualifon criteria; (ii) identify the information
that must be submitted by prospective transmissewelopers, and the date by which such
information must be submitted; and (iii) includdescription of a transparent and non-
discriminatory evaluation process for the selectibproposed transmission facilities for
purposes of cost allocation.

6.2.4. Cost allocation

FERC Order 1000 states that each public utilitpygraission provider must have in place a
common method for allocating the costs of new traasion facilities selected in the regional
transmission plan in which they participate forgmses of cost allocation. Transmission
providers must revise their OATTSs to describe agparent and not unduly discriminatory
process for deciding whether to include a propdssatsmission facility in a regional plan for
purposes of cost allocation. In addition, any twe@hboring transmission planning regions

" In 1996, FERC Order No 888 required all publititigs that own electricity transmission to progidpen access

transmission service on a comparable basis tadnsrnission service they provided to themselves [Ed to the
development of OATT, which permits public utilitiessseek recovery of legitimate costs associatéid prioviding
open access, transmission service and ancillawjcgst and contains information about the genexadqdures to
provide these services as well as minimum termscanditions of non-discriminatory service.
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must have a common interregional cost allocatiothowfor new interregional transmission
facilities. A particular region may have differaagional and interregional cost allocation
methods.

Although FERC is allowing each region to develgpotvn cost allocation method, the Order
requires that the cost allocation methodology chdsea particular facility bears some
relationship to the planning criteria for that fagi In particular, each regional cost
allocation method must meet six cost allocation@gles for regional or interregional
projects. These principles are summarized below.

1) The cost of transmission facilities must be alledab those within the transmission
planning region that benefit from those facilitiesa manner that is at least roughly
commensurate with estimated benefits.

2) Those that receive no benefit from transmissioilifies, either at present or in a likely
future scenario, must not be involuntarily allock#my of the costs of those transmission
facilities.

3) If a cost-benefit test is used to evaluate the fieedew facilities, the benefit-to-cost ratio
cannot exceed 1.25 unless the region makes a shpowvjostify a higher ratio.

4) The allocation method for the cost of a transmis$azility selected in a regional
transmission plan must allocate costs solely withat transmission planning region
unless another entity outside the region or andthesmission planning region
voluntarily agrees to assume a portion of thoséscos

5) The cost allocation method and data requirememtdetermining benefits and
identifying beneficiaries for a transmission fagilmust be transparent with adequate
documentation to allow a stakeholder to determme they were applied to a proposed
transmission facility.

6) A transmission planning region may choose to udéf@rent cost allocation method for
different types of transmission facilities in thegional transmission plan, such as
transmission facilities needed for reliability, gastion relief or to satisfy public policy
requirements.

The interregional cost allocation methodology meydifferent from the respective regional
methodologies. In other words, the cost allocatara region’s share of an “interregional
facility” may differ from the cost allocation for“aegional facility”. In addition, “Participant
funding” will not be acceptable by FERC as therirggional cost allocation methodology.

The Order notes that the state regulatory comnrisssbould have a role in determining how
to allocate the costs of facilities that are inteshtb address public policy requirements and
encouraged them to participate actively in thigess

FERC has backstop cost allocation authority, megttiat, in the event a region cannot agree
on the interregional cost allocation method, FERICmake a determination based on the
record in the relevant compliance proceedings.
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6.3. Compliance requirements for RTOs

The Order has a two-part compliance filing requieabfor all Public Utility Transmission
Providers.

= OQOctober 11, 2012 — Compliance Filing Deadline fegRnal Provisions: Public Utility
Transmission Providers must modify their OATTs ¢onply with the Order’'s new
regional planning requirements and cost allocatsmuirements, as discussed below.

= April 11, 2013 — Compliance Filing Deadline foréntegional Provisions: Public Utility
Transmission Providers must modify their OATTs éodompliant with the Order’s
interregional transmission planning/coordinatiariefregional planning/coordination
could involve pairs of regions (bi-lateral), sevesgions (multi-lateral) or all regions
(Interconnection-wide). Simultaneous Interconneatiide planning is not required by
the Order.

Broadly speaking, the regional provisions of FER@&D 1000 will likely not compel any of
the existing ISOs/RTOs to dramatically change thkiinning activitiesithin the region.

Most regions served by an RTO/ISO have cost allocathethodologies that address many of
the principles contained in the Final Rule. Itherefore reasonable to expect that, in many
regions served by ISO/RTOs, there only will be @mental changes to existing cost
allocation methodologie®.g., to include public policy driven projects).

However, regardingnterregional planning and cost allocation methods, it is likésgt all
regions will face some compliance challenges with aspect of the Order. Currently all
ISO/RTOs are beginning to hold technical confersrnioaeview the changes they will need
to implement related to implementing the provisiogigting tointerregional
planning/coordination.

A number of aspects of the Order will need to béhier developed. For example, the cost of
an interregional project is not eligible for cosagng unles®oth regions agree to include it

in their individual regional plan. FERC is requagtihat a joint evaluation of an interregional
transmission facility for purposes of determiniragicallocation, takes place in the same time
frame as the regional planning process. Howevsrgarallel evaluation may prove difficult

if a developer first must propose and get its tma@iasion project accepted in each of the
neighboring regions in which the facility is goit@gbe located. In addition, if the project is
intended to transmit renewable energy to a didtatt center in another region, the region
where the renewable resources are located mayumanet to select the project for regional
cost allocation unless the receiving regions agreelvance to pay for a share of the cost of
those projects.

Some of the immediate compliance implications aréollows:

= Cost allocation principles place strong emphasiassessments of costs and benefits, and
allocation of costs to beneficiaries. The FERC @400 requirement will likely
increase the level of scrutiny on planning decisiaking, particularly in non-RTO
territories.

* In anon-RTO/ISO transmission planning region, gadblic utility transmission provider
located within the region must set forth in its ORthe same language regarding the cost
allocation method or methods used in its transimisplanning region. Transmission
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planners in non-ISO areas may face challengestermaing what constitutes a
“regional” planning footprint versus an “interreged” planning footprint.

» Information Sharing — Transmission providers miwstre and use consistent planning
information (e.g., data, assumptions, results).

= Documentation — Regional planning must have sefficdocumentation of costs and
benefits, and transparency to support cost alloeaincluding by FERC, under its new
backstop authority.

= Non-Transmission Alternatives: As scrutiny of plamnincreases, the need to increase
the amount of consideration given to alternatizesansmission will likely increase. In
some regions, this means increased focus on dereaadrces, location of transmission-
connected generation units, distributed genera#ind,other alternatives to proposed
reliability and other transmission system upgrades.

= Stakeholder Input — Regional transmission plannimgt have adequate stakeholder input
and transparency.

6.4. Expected impact on RTOs/ISO and non-RTOs

At the moment, all RTOs are carrying out meetirmgdiscuss the changes that they need to
implement and to develop compliance filings addresthe interregional planning and cost
allocation requirements of Order No. 1000.

PJM and MISO already have FERC-approved interregioost allocation methodologies
that in principle address cost allocation of irggional projects in the manner contemplated
in the Order. However the NYISO, ISO-NE and the S@lexpansion and cost allocation
process will need to be modified to include intgioeal cost allocation consideratioffs.

The core elements of the current discussions aktiReIOs are highlighted below.

= NYISO, PIJM and ISO-NE are currently identifyingantregional issues in the context of
the existing “Northeastern ISO/RTO Planning Cooatitn Protocol” that will need to be
modified to comply with FERC Order 1000. The lidsaction identified so far include:

- Develop procedures for joint evaluation and infaiiorasharing regarding
transmission needs or neighbouring regions anchpatenterregional solutions.

- Develop procedures to identify whether interregidaeilities are more efficient or
cost-effective than regional solutions and deteenmacessary transmission studies
when evaluating conditions on neighbouring systems.

- Mandate that interregional transmission projectstritst be proposed in the
regional transmission planning processes of eatheofieighbouring regions in
which the facility is proposed to be located.

- Monitor environmental regulations and their impatinterregional system
performance, identify issues and solutions to itatihg integration of renewable
resources, and study the effect of demand-sideiress on interregional planning.

80 Note that Alberta does not need to need to comity FERC 1000.
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The CAISO’s current competitive solicitation prosés aligned with the Order No. 1000
requirements. However there are two areas thaC &80 will clearly need to work on
to comply with FERC Order 1000, as follows:

Eliminate existing tariff provisions that give PT@®e right of first refusat to build
reliability projects that are high voltage (greatean 200 kV) facilities in the 1ISO’s
transmission plan (except with regard to upgradeéseoPTOs’ own facilities),
regardless of whether these projects provide antditipolicy-driven or economic
benefits.

Coordinate cost allocation provisions with all fdiguring regional planning entities.
The CAISQO'’s current transmission planning processigdes an opportunity for
interconnected neighbours to exchange planningrimdtion and objectives and the
CAISO also participates in the activities of theR&3, a planning group that
encompasses most of the balancing area authant@alifornia and therefore
coordinates with neighboring systems to exploresibilgies of cooperation and
assess feasibility of their respective plans. Havekere is not a binding
requirement embedded in this coordination efforta specific requirement to use a
common cost allocation method. A significant eff@ill be required to develop the
additional procedures for determining common ctietation methods for
interregional facilities.

Both PIJM and NYISO will both have to amend theiaismission Tariffs as a consequence
of FERC 1000 to ensure that the incumbent transomggovider does not have the Right of
First Refusal over new transmission projects setkett a regional transmission plan.
However, we note that this does not necessarilynrttegt they will establish a competitive
solicitation process akin to that adopted in Catifa. Rather, they will simply need to make
sure that all transmission proposals get the sega¢ntent and that the incumbent TO only
has priority to construct local transmission pritgebat are not part of the regional cost
allocation process and are all within its serveeitory, and for upgrades to existing
transmission facilities.

81

Under the CAISO tariff, incumbent PTOs have a rightirst refusal, ie, the exclusive right to buadd

own, high voltage (greater than 200 kV) transmisgitojects that are required for reliability reasevithin
its service territory, as well as any upgrade$efRTOs’ own facilities. Projects that are reqiite meet
policy goals or that provide economic benefits rensaibject to CAISO’s competitive solicitation pess.
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Glossary
AB

AEMC
AESO
AIES

ARR

ARS

ATC

AUC

BA

BPA
CAISO
CARIS
CEC
CEQA
ConEd
CPCN
CPUC
CREZ
CRF
CRR
CRRF
CSSP
CTI
CTPG

NERA Economic Consulting

Assembly Bil

Australian Energy Market Commiss
Alberta Electric System Operator

Alberta Interconnected Electric System
Auction Revenue Rights

Alberta Reliability Standards

American Transmission Company

Alberta Utilities Commission

Balancing Authorit

Bulk Electricity Syster

Bonneville Power Administratic

California Independent System Oper.
Congestion Analysis and Resource Integrefituties
California Energy Commission

California Environmental Quality Act
Consolidated Edison

Certification of Public Necessity and Convene
California Public Utilities Commission
Competitive Renewable Enel Zone:
Comprehensive Reliability PI

Congestion Revenue Ri¢

Comprehensive Reliability Planning Proc
Comprehensive System Planning Process
Critical Transmission Infrastructure

California Transmission Planning Group
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DSR
EE
EIPC
ERO
ESPWG
FERC
FSA
FTR
IMO
IOU
IRAG
IRP
ISA
ISO
ISO-NE
LADWP
LCRI
LCRIF
LCTS
LIPA
LLC

LM
LMP
LOLE
LTPP
LSE

NERA Economic Consulting

Demand Side Response

Energy Efficiency

Eastern Interconnection Planning Collaborative
Electricity Reliability Organisation

Electric System Planning Working Group
Federal Energy Regulatory Committee
Facilities Study Agreeent

Financial Transmission Ric

Independent Market Opera

Investor Owned Utilitie

Interconnection Reliability Assessment Group
Integrated Resource Plan

Interconnection Service Agreement
Independent System Operator

Independent System Operator — Northeastern
Los Angeles Department of Water and Power
Location Constrained Resources Interconne
Location Constrained Interconnection Resource g
Local Capacity Technical Stu

Long Island Power Authori

Limited Liability Company
Load Management

Locational Marginal Price

Loss Of Load Expectation

Local Transmission Owner Planning Process

Load-Serving Entity
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LTPP
ME
MISO
MO
MSA
NEM
NERA
NERC
New York StatePSC
NID
NPCC
NYISO
NYPA
NYSEG
NYSRC
OATT
PC
PG&E
PJNV
PPA
PTC
PTO
PUC
PU Code
RBB
RETI

NERA Economic Consulting

Long Term Procurement Process
Minister of Energy
Midwest Independent System Operator
Market Operator
Market Surveillance Administrator
Australian National Electricity Market
NERA Economic Consultir
North American Reliability Counc
New York State Public Service Commiss
Needs Identification Docume

Northeast Power Coordinating Council
New York Independent System Operator
New York Power Authority

New York State Electricity Group

New York State Reliability Council
Open Access Transmission Tariff
Planning Committe
Pacific Gas & Electri
Pennsylvani-Jerse-Marylanc
Power Purchase Agreem

Permit to Construct

Participant Transmission Owners
States Public Utility Commission

Public Utility Codes

Registered Ballot Body

Renewable Energy Transmission Initiative

Glossary
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RNA Reliability Needs Assessment

RPS Renewables Portfolio Standard

RRO Regulated Rate Option

RPPWG Regional Planning Process Working Group
RTEP Regional Transmission Expansion Planning
RTO Regional Transmission Organisation

RTPF Revised Transmission Planning Prot

SCE Southern California Edist

SDG&E San Diego Gas & Electi

SERC Southeastern Electric Reliability Cccil
SMUD Sacramento Municipal Utility District

SPP Southwest Power Pool

SRRTEP Sub Regional Regional Transmission Expari¥i@mning
SUF System Upgrade Facility

TAC Transmission Access Charge

TCA Transmission Control Agreement

TEAC Transmission Exansion Advisory Committe
TFO Transmission Facility Operai

TLA Transmission Load Ar¢

TO Transmission Owne

TPAS Transmission Planning Advisory Subcommittee
TPP Transmission Planning Process

TTC Total Transmission Capability

TVA Tennessee Valley Authority

WECC Western Electricity Coordinating Council
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Appendix A.  Required Characteristics and Functions of
Regional Transmission Organisation

According to FERC, RTOs are designed to “promotieieficy in wholesale electricity
markets and ensure that electricity consumerstpajoivest price possible for reliable
service.”

FERC has four required characteristics and eigiitired functions for an entity to be an
RTO.

The four required characteristics are:

1. Independence: the RTO must be independent of any market pp#iti
2. Scope and regional configuration: the RTO must serve an appropriate region.

3. Operational authority: the RTO must have operational authority for @hsmission
under its control.

4. Short-termreliability: the RTO must have exclusive authority for maimitag the short-
term reliability of the grid it operates.

The eight functions of an RTO are:

1. Tariff administration and design: the RTO must administer its own transmissiorfftand
employ transmission pricing that promotes efficiasg¢ and expansion of transmission
and generation.

2. Congestion management: the RTO must develop and operate market mechartism
manage transmission congestion.

3. Parallel path flow: the RTO must develop and implement proceduresitivess parallel
path flows within its region and with other regions

4. Ancillary services: the RTO must serve as a provider of last redaatl @ncillary services
required by FERC Order 888 and subsequent orders.

5. OASIS Total Transmission Capability (TTC) and Available Transmission Capability
(ATC): the RTO must be the single OASIS site administrdr all transmission facilities
under its control and independently calculate TH@ ATC.

6. Market monitoring: the RTO must provide objective monitoring of tharkets it operates
to identify market design flaws, market power alsuesed opportunities for efficiency
improvements, and propose appropriate actions.

7. Planning and expansion: the RTO must be responsible for planning andctimg needed
transmission expansions, additions and upgradégtiadble it to provide efficient,
reliable and non-discriminatory transmission sexyoordinating its planning with
appropriate state agencies.

8. Interregional coordination: the RTO must ensure the integration of reliapititactices
within an interconnection and market interface pcas among regions.
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Appendix B. NERC Transmission Planning Reliability
Standards®

TPL-001-0.1 System Performance Under Normal (Notidgency) Conditions (Category A)

System simulations and associated assessmentsaatechperiodically to ensure that reliable
systems are developed that meet specified perfarenaaguirements with sufficient lead time,
and continue to be modified or upgraded as necessaneet present and future system
needs.

TPL-001-1 System Performance Under Normal Condition

System simulations and associated assessmentsatechperiodically to ensure that reliable
systems are developed that meet specified perfaenagguirements with sufficient lead time,
and continue to be modified or upgraded as necessaneet present and future system
needs.

TPL-001-2 Transmission System Planning Performdtexguirements

Establish Transmission system planning performaggairements within the planning
horizon to develop a Bulk Electric System (BES) tvél operate reliably over a broad
spectrum of System conditions and following a wialege of probable Contingencies.

TPL-002-0b System Performance Following Loss oirgl® Bulk Electric System Element
(Category B)

System simulations and associated assessmentsetechperiodically to ensure that reliable
systems are developed that meet specified perfarenaguirements with sufficient lead time,
and continue to be modified or upgraded as necessaneet present and future system
needs.

TPL-002-1b System Performance Following Loss oirgl® BES Element

System simulations and associated assessmentsaatechperiodically to ensure that reliable
systems are developed that meet specified perfaren@aguirements with sufficient lead time,
and continue to be modified or upgraded as necessaneet present and future system
needs.

TPL-003-0a System Performance Following Loss of DvMore Bulk Electric System
Elements (Category C)

System simulations and associated assessmentsaatechperiodically to ensure that reliable
systems are developed that meet specified perfaeng@guirements, with sufficient lead

time and continue to be modified or upgraded asssary to meet present and future System
needs.

TPL-003-1a System Performance Following Loss of DiwMore BES Elements System
simulations and associated assessments are nesrledigally to ensure that reliable

82 sSpurce: www.nerc.com
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systems are developed that meet specified perfaeng@guirements, with sufficient lead
time and continue to be modified or upgraded asssary to meet present and future System
needs.

TPL-004-0 System Performance Following Extreme Ev&esulting in the Loss of Two or
More Bulk Electric System Elements (Category D)

System simulations and associated assessmentsatechperiodically to ensure that reliable
systems are developed that meet specified perfaeng@guirements, with sufficient lead

time and continue to be modified or upgraded asseary to meet present and future System
needs.

TPL-004-1 System Performance Following Extreme E€nts

System simulations and associated assessmentsetechperiodically to ensure that reliable
systems are developed that meet specified perfaenaaguirements, with sufficient lead

time and continue to be modified or upgraded asseary to meet present and future System
needs.

TPL-005-0 Regional and Interregional Self-AssesdrRatiability Reports

To ensure that each Regional Reliability Organaratiomplies with planning criteria, for
assessing the overall reliability (Adequacy andusigg of the interconnected Bulk Electric
Systems, both existing and as planned.

TPL-006-0 Data From the Regional Reliability Orgaation Needed to Assess Reliability

To ensure that each Regional Reliability Organaatomplies with planning criteria, for
assessing the overall reliability (Adequacy andugigg of the interconnected Bulk Electric
Systems, both existing and as planned.

TPL-006-0.1 Data From the Regional Reliability Qrgation Needed to Assess Reliability
To ensure that each Regional Reliability Organaatomplies with planning criteria, for

assessing the overall reliability (Adequacy andugigg of the interconnected Bulk Electric
Systems, both existing and as planned.

NERA Economic Consulting 86



Report qualifications/assumptions and limiting conditions

This report is for the exclusive use of the NERABRamMic Consulting client named herein.
This report is not intended for general circulat@rpublication, nor is it to be reproduced,
quoted or distributed for any purpose without therpwritten permission of NERA
Economic Consulting. There are no third party bereies with respect to this report, and
NERA Economic Consulting does not accept any lighib any third party.

Information furnished by others, upon which alpartions of this report are based, is
believed to be reliable but has not been indepeahdeerified, unless otherwise expressly
indicated. Public information and industry andistatal data are from sources we deem to be
reliable; however, we make no representation éise@ccuracy or completeness of such
information. The findings contained in this repory contain predictions based on current
data and historical trends. Any such predictiomssabject to inherent risks and uncertainties.
NERA Economic Consulting accepts no responsibitityactual results or future events.

The opinions expressed in this report are valig éml the purpose stated herein and as of the
date of this report. No obligation is assumed tasethis report to reflect changes, events or
conditions, which occur subsequent to the datedfiere

All decisions in connection with the implementatimnuse of advice or recommendations
contained in this report are the sole respongtilitthe client. This report does not represent
investment advice nor does it provide an opiniararding the fairness of any transaction to
any and all parties.
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