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1. INTRODUCTION

The electricity system in the Westelmterconnectionis in the midst of unprecedented change. State and federal
regulationsthat directly and indirectly requiredecreases in codired generationand increases in the utilization of
centralized and distributed renewable enengsources storage, demand regmse, and energy efficieneye

projected to generate significant near and letggm environmental benefitddowever,as the September 2011
Southwest outagkconvincingly demonstrated, there are deficiencie®irk Bectric System BE$situational

awareress, operatioal practices and regional coordination that are creating reliability threats for the region. The
outage, which was caused by factors completely independent of renewable generation, provided a foreshadowing
that the electricity system that teperformed with remarkable reliability over time may not be capable of

resiliently adapting to changes in demand patterns and generation resourgess there are changes in how the
system is planned and operated.

It is fortuitous that activities to emble ongoing reliability with or without renewable generation also have the
potential to greatly benefit system economics and clean energy resource integration. This is a unique and critically
important era in the history of the electricity system in thee§tern U.S. and a transient opportunity to make
significant improvements in a relatively short period of time. In order to evolve the system, changes are needed in
the following areas:

A Advanced situational awareness and control.

A Increased regional collabation aided by advanced tools to manage the operation of an increasingly dynamic
system.

A Increased system flexibility.

A Multi-lateral operating agreemem?s.

A Some variant of regional markets that include energy, capacity, flexibility, and ancillary séfices.

A Enhanced transmission planning that is oriented on the need to resiliently adapt to evolving supply and
demand characteristics.

A Increased coordination between the BES and the distribution system.

This report provides context on the current status of the electric grid in the Western U.S. and summarizes some of
the larger initiatives underway to upgrade BES planning, operations, and markets. The content is focused on
activities that are or could bendertaken at a regional level to improve the reliability and economic performance

of the BES while simultaneously facilitating the integration of high penetrations of clean energy resources. The
document is current as of theeport date Asthe industry catinues its increasingly rapid evolution, ongoing

dzLRI 6 Sa 2y NBIA2Yylf | OGAGAGASA Attt 0SS | @ Afhad S OAl

The intended audienctor the report includegpolicy makers anthdustrystakeholders who have general to
advanced knowledge of electricisystemsand who are interested in the current status and potential future
trajectory d the electric grid in the Western UBhe reporttakes as a given that currently enacted and future
clean energy policies have and will continue to compel significantly lower utilizatfosgffired generators,

' On September 8, 2011 the loss of a single transmission line in Arizona initiated a cascading electricity outage thapatfectedrizona,
Southern California, and Baja Mexico. The outage left approximately 5 million people without power for upotard 2Ajoint analysis
performed by the Federal Energy Regulatory Commission (FERC) and the North American Electric Reliability Corporatiete(ERE) d
that inadequate planning and deficiencies in r¢iahe situational awareness were primary contributors to the outage.

2The termmulti-lateral operating agreements as used in this document refers to agreenigntsultiple electricity providerto pool diversity
andto virtually or physically consolidate the operation of generation and transmission assets. It is explicitly recognieetitigmin the
Interconnectionhave extensive and lorgtanding agreements related to traditional system operations. These dr@claded in the scope
of this report.

% The term regional markets as used in this document refereturalizedmarkets that are operated and financially settled by an independent
market operator andhat encompassnultiple utilities and balancing authities.

Y1 yOAE I NE ThoS Ndivices $hat are nedessary to support the transmission of capacity and energy from resources to loads while
maintaining reliable operation of the Transmission Service Provider's transmission system in accortiaymedwitility practicé ¢ K S &
include scheduling, system control, dispatch service, reactive supply, voltage control, regulation, frequency responsenkalemnce, and
operatingreserves. FERC PrBorma Open Access Transmission Tjariff
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http://americaspowerplan.com/power-transformation-solutions/regional-planning/western-integration-updates/
http://www.ferc.gov/legal/staff-reports/04-27-2012-ferc-nerc-report.pdf
http://www.ferc.gov/industries/electric/indus-act/oatt-reform/order-890-B/pro-forma-open-access.pdf

much higher deployments of renewable mesces, greater efficiency, argignificant increases in the
interdependenciedetween the BES and thulistribution systent

Figurel-1: North American Electric Interconnections
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Figurel-2: U.S. Regional Transmission Organizations

®This report is focused on the BES and on momentum ifntieeconnectiontowards regional markets, multateral operating agreements,
and enhanced regional planning. It includes only tertiary coverage of the critical interface between the BES and théodistygiem but
explicitly acknowledges the increasingly artificialineation between the two. The need for successful integration of the systempriority
topic that merits its own irdepth coverage and is beyond the scope of this report.
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This report is based on the precepts that:

A The challenges related to igrating clean energy resources and achieving the assocéécbnmental and
human healthbenefits are primarily institutional, not technical.

A Integration of clean energy resources cannot be optimized with the current bilateral markefsagmnaented

system operations in the We&t.

Increased regional collaboration, common transmission tariffs, operating reserve sharing, and some variant of

regional markets that include energyaditional capacity, flexible capacijtand ancillary servicesill be

necessaryo resolve challenges facing theterconnection Energy imbalance marketsulti-lateral operating

agreements, and Regional Transmission Organizations R¥i@(s) without integrated forward markets
should all be considered as potential optf

A dgnificanty more regional coordination on both traméssion and generation planning will be necessary.

>

Thedevelopment and deployment of solutions that holistically address electricity system challenges and
opportunities will necessitate a regiongbproach and will require highdegree of collaboratiohetween
electricity providers, regulators, and a myriad of stakeholdBexausex majority of industry participantsave
vested interests that are entitgpecific or statespecifi regional pproades that leveragéroad stakeholder
participationare critical®

A primaryand perhaps onlyneans to align divergent stakeholder perspectives is to leverage the common goals of
reliabity and economic efficiencfrhe FERC and NERC andlgéihe 2011 Southwest outage motivated

substantial regional activity to improve BES reliabilityresponse to the outag&;ER(eviedapproximately$40

million in penaltieé0 and compelled significamost2011modificationsto systemoperations In addtion to

resolving specific deficiencies identified by FERC and NERC, entitietitetbennectionare taking proactive

steps to ugradethe BESsiaa growing number gplanning,operational, andnarketinitiatives

The following sections include an overview of foundational challenges in the West and descriptions of significant

regional initiatives currently underwatp resolve themThe contentids y 4t SY RSR G2 o6S I WtlF & 27F I
information resourcdor policy makers, regulators, and industry stakeholders who are involved with the

development of strategies to maintain bulk eléctsystem reliability, improve system efficiency, and integrate

clean energy resources.

® Bilateral markets as they exist in the rtBO Westerinterconnectionare characterized by insufficient liquidity, poor transparency, and
limited product scope. They are both inflexible and economically inefficient.

" FERC identified inmublic noticefor a February 25th EPA Clean Power Plan Technical Conference that bilateral arrangements could have
NBfAFOAEAGE AYLIX A Gived tha? tfieWestaErN@&yign opefates pfirdaiilk Ubdivbilatedal arrangements, what are some of
GKS NBftAFOATAGE O2y&aARSNIGAZ2ya GKA& YI& LINBaASYyld F2NI RS@St2LAy3a | NX

8 Unless otherwise specified, the term stakeholders in the context of this document refers broadly to electricity protieysnakers,
regulators, customergjevelopersadvocates, and special interest groups.

® FERC and NERC joint repdktizonaSouthern Californi®utageson September 8, 2011: Causes and Recommendatiprii 2012.

1% Arizona Public Service Company $3.25 million (FERC Docket N6),INgerial Irrigation District $12 million (FERC Docket No-T)\14
Southern California Edison $650,000 (FERC Docket Ne8)NZAISO $6 million (FERC Docket No.-ER1dnd he Western Electricity
Coordinating Council $16 million (FERC DockeNt&11). The Western Area Power Administratiand the FERC settled wilgreements
for operational modifications but without a civil penalty (FERC DockeiN\&-9).
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http://www.ferc.gov/CalendarFiles/20150126174854-AD15-4-000SupplTC.pdf
http://www.ferc.gov/legal/staff-reports/04-27-2012-ferc-nerc-report.pdf

2. FUNDAMENTAL ISSUES: WHERE WE ARE AND HOW WE GOT HERE

As the electricity system in the Westeimterconnectionhas developed over time, it has functioned with

remarkable reliability. Howeveit is generally accepted that past reliability performance will not translate to the
future without significant changes in system planning, operations, and markkets.sedbn discusses the origin

and natureof the unique but not intractabléarriers to change in the WesEhe majority of the barriers are
institutional, not technical, and it is useful to understand their genesis to help inform the development of solutions
that address the underlying issues

THE WESIBEDIFFERENT

Historically jnfrastructuredifferences between the Western and Eastémterconnectiors have been citedisa
defense against makirgjgnificantchanges to the electricity systeim the West Theresistance, which was rational
for a discrete period of timehas been perpetuated bgonflictingeconomic, operatinal, and political priorities
across thdnterconnection Over time,institutional inertia hasignificantly influenced the plannindevelopment,
and operation of the infrastructurand hagesulted inan inflexiblesystemthat isin need of fundamental
upgrades

Long Haul TransmissigikrragmentedOperation and Contract Path Transmission Tariffs

The Western BES is built around subsitaly more longhaul transmission than the Eastelmterconnection This

is a function opopulationdispersiontopography resource choicg andthe manner in which the system was built

out in the earlyto-mid twentieth century. Private investment was focused on concentrated load centers (i.e., the
larger cities) while public investment, initially shaped by the 1920 Federal Water Power Act d@riBthRural
Electrification Act, was focused on providing electricity to geographically dispersed populationsvéile

effective at developing electricity infrastructure across the West, the investment dynamics inadvertently created a
system with highlfragmentedownershipand operations.

Figure2-1: U.S. Transmission Map (34% and Larger)
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http://www.eia.gov/state/maps.cfm?v=Energy%20Infrastructure

One manifestation of the balkanization cae seen in the proliferation of Balancingthorities (BAs)n the

West! Thereliableoperation of thelnterconnectionis currently managed by 38 separate BAs. Each operates
essentially as an island with the incumbent obligation to balance supply and demand in real time primarily using
resources within the boundaries of its control area. This is becoming a focus faadadrecrutiny because pooling

of demandandsupply variability across broad geographical footprints is indisputably a more optimal approach for
system reliabilityenergy economics, antlean energy resourdategration.

As the transmission infrastructenwas built out in the 2‘50entury, contractpath transmission products were
developed and are still the basis of the majority of the transmission transactions in thES@West. Because
electricity flows according to physics and not contracts, the @mtpath methodology creates unscheduled

power flows and can cause reliability, equity, and institutional issues. As one exjaf‘mphsmission congestion
between the Pacific Northwest and California can force the redirect of the physical flow of éediffiof the
Northwestto-California transmission contract path and into Wyoming, Colorado, and New Mexico. Transmission
operators along the Front Range respond to the unexpected loading on their systems with operational strategies
such as adjusting thegeneration, cutting transmission schedules in their foots;imind deploying phase

shifters® This can create reliability challenges because system operators along the Front Range do not have
visibility or control over the cause of the unscheduled flolsreates equity issues because the affected
transmission and generation owners are not compensated for the unscheduled use of their assets. The
combination of the reliability and equity impacts understandably creates institutional friction.

Gontract-path transmissioris alsoproblematic for renewable resource economics. When renewable energy is sold
over long distances from resource rich areas to major load centers, the energy may be transferred across multiple
transmission systems and is assessedgésfor each segment of the contrguath. Referred to as wheeling

charges, these tolls are standard in the A@O West but nonexistent in the Eastern Interconnection RTOs. Accrual
of multiple wheeling charges on a contract path is referred to as pangaRiancaking distorts renewable energy
economics and can result in soptimal utilization of high quality low cost resources.

The RTO regions of the U.S. transitioned to flmsed transmission tariffs many years ago and those regions
manage the physi¢and financial aspects of the system congruently. It is becoming increasingly accepted that a
flow-based paradigm will be necessary in the A8® West in the relatively near future to resolve the fundamental
reliability and economic challenges createddmntractpath approaches.

Resolution of challenges created fsragmented system ownership and operations will require
modifications to transmission access, tariffs, operational practicasd cost recovery.

Coal PlantsInsufficient Flexibility, andeEssential Reliability Services

Thelong-haul transmission systetvackbonein the Westwas for performance and reliability reasonsngineered
andconstructed around large codéifed generating unitsBecause @al plants are designed tperate with
consigent and high capacity factordp not ramp up or down quickly, have high operating minimums, and have
long lead times for startupthe reliance on these units makes the system inherently inflexitiieswas finefrom

an operationak, althoughnot environmentak; perspectivewhen the balance of theystem waselatively static.
But, these operating characteristics are a liability in a system that has significant variable genaratitynamic

* A Balancing Authority (BA} &hedesponsible entity that integrates resource plans ahead of time, maintainiiteathangegeneration
balance within a Balancing Authority Area, and supports Interconnection frequency in rebiétimg 2NdzMIABeYican Electric Reliability
Corporation Glossary of Terms map of the Western Interconnection Balancing Authorities is provided in Appendix A.
2 This example is illustrativelnscheduled flows originate from many areas of tierconnectionduring both normabnd contingency
operations.
¥ Phase shifters create impedance on a transmission line which can act as a surrogate for transmission congestion arfid@&ffectiveddza K 6 I O Q
on unscheduled flows.
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http://www.nerc.com/pa/stand/glossary%20of%20terms/glossary_of_terms.pdf
http://www.nerc.com/pa/stand/glossary%20of%20terms/glossary_of_terms.pdf

net consumer demandAs a resulttesourceflexibility has become cruxissue for electricity providers and
regulators™

From a reliability perspectivéarge coaffired generating unitsurrently provide a significangercentage of the
systemvoltage control, reactive poweinertia, frequency responsegndregulation Thesdunctionsare
fundamentalfor reliabilityand will need to be provided by other resources as the-fioadl units are retired”

Figure2-2: NERC Essentigkliability Services

Constitute “building blocks” (physical
capabilities) needed to support reliability
Have always existed, and will always exist
under some name

Some are combined and deployed to provide
ancillary services; others extend reliability
attributes beyond those that are defined by
FERC

Accommodate local/regional needs

Frequency
Support

Essential
Resource Reliability

Adequacy S orices Reliability

Source:NERC ERSTF April 2014 Presentation

When appropriately configured with commercially available equipment, many technologies other than coal
generators are fully capable of providing reliability services and can do so in a more precise manner than older coal
or natural gasunitsthat do not respond well to automated signals. Today, active power controls on wind turbines,
advanced solar inverters, flexible natural gged generators, and capacitor ban&ee capable of performing

reliability services that are currently provided by coal generatadditionally, system operators can enhance

reliability with goerational changes such as puttiadditionalequipment on automatic generation control and
changingequipmentsettingsto enabletechnical potential in the existing fleet. the near futuresolar resources,
distributed generation, demand response, and storage will become essential components in a system that
leverages thédroad capabilities of a diverse set of resources.

Although technical potential exists to support system reliabilityhvaitportfolio of resourcesnarket mechanisms

in the West are currently insufficient to create economic incentives to encourage asset owners to enable the
technical potential of existing equipment and to invest in commercially available but whiidieed clean energy
technologies. The deficiencies in economic incentives are due to lack of liquid markets that encompass broad
geograglrgic footprints and that appropriately monetize the valusyasftem flexibility angéssential reliability
services.

“Hour to hour consumer demand has changed dramatically over the past 25 years and is expected to continue to shift i aveysathget
fully quantified by the industry. These changes include (1) increasing use of electrdhindivéi home; (2) increasing penetration of air
conditioning as consumer expectations and weather patterns change; (3) increasing electricity demand from very largeedestnafiuting
systems (e.g., Google servers); (4) increasing domestic oil apdogkgtion; (5) expatriation of domestic manufacturing; (6) increasing
opportunities for consumers to seffenerate electricityand (7)increasing deployment oethnologies such as rooftop solar PV, electric
vehicles, distributed emgy storage, and denmal responseAlthough energy efficiency advancements are expected to offset significant load
INRSGKET SySNHe STFTAOASYyOe R2SayQi B hdhukel dver @ hduRiRtNGScauise sdBadaoro At A e 2 7F
between seasons. It isigvariability that system operators will need to understand and respond to in ways that have not been typical in the
past.

3 For additional information, please see the NERC Essential Reliability Services Task Force (ERSTF) Qetotmem2@kber on Essential
Reliability Services that Characterize Bulk Power System Reliability

®There are six essential reliability services: operating reserve, freyuesponse, ramping capability, active power control, reactive
power/voltage control, and disturbance rietrough tolerance. SourceERC ERSTF April 2014 Presentation

Page6 FUNDAMENTAL ISSU



http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Webinar%20Presentations%20-%2004212014.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Webinar%20Presentations%20-%2004212014.pdf

To ensuresystem flexibility and reliability, pice signals will be necessary to motivate asset owners to
(1) enabletechnical potentialin the existing systenand (2) invest innew technologies

Bilateral Markets HourlyOperations, and Manual Dispatch

Entities in the nonISA’ areas of the Westerinterconnectioncurrently transact the bulk aheir business

bilaterallyas opposed to through centralized marketsd much of the system in the West is still operated on an
hourly basis using manual processas.thecharacteristics of the electricity system including demand profiles,
generation resources, and the configuration of the transmission system have evolved over time, the bilateral
manual approach has degraded in efficiency and is becoming an increasirey tmathie reliable and economic
operation of the system. Inefficiency, poor liquidity, and lack of transparency are hallmarks of this legacy structure.

Bilateral markets are slow, do not optimize the use of existing infrastructure, and do not necessarily support
appropriate infrastructure investments. Hourperations areeconomicallyinefficientand can cause reliability
issues'® Additionally, integratio of variable energy resources is challenged twyrly operationsbecause griable
resourcesnherentlyincrease and decrease productionsubhourly timeframes Theresourceghat are used to
resolve energy imbalancese typicallyconstrainedto generabrs within thebalancing authorityareaand,
although the units used are typically flexible from an operational perspective,dtegotnecessarily thenost
efficient or environmentally benign units in tiegionalgenerating fleetAlthough an increasmmnumber of
electricity providers are moving ¥eardsautomated subhourly operations, manual practicese still ubiquitous in
the West. This can be a reliability issue, is generally uneconomic, and creates challenges for clean energy
integration

By contast, theCalifornia Independent System Operat@AISQ) the Alberta Electric System Operator, and
majority of theentities in theEastern Interconnectiohavecentralizedmarkets and operations that aie-
optimized to transactschedule and dispatamergy, capacity, and a host of ancillary services that support the
efficient andreliable operation of the gridThese regions transitioned to centralizedglb-hourly operations and
marketsyears ago to protect system reliability and optimize efficiency.

Although some entities in the West areverseto centralizedmarkets andoperations Y some degreeof
real or virtual consolidatiorof both is necessary and inevitable

Resolution of the Fundamental Issues in the West

The fundamental issues in the West are primarily institutional, not technical. Wdsitduwing these challenges is a
formidable taskthe benefits are substantiakinancial and safety risks related to outages, inefficiency tosts
consumers, and amability tooptimally integrateclean energy resourcesnd achieve the associated
environnental benefitswill be an inevitableutcome ofthe legacy system in the Weshless there are both
institutional and physical changes madie order todevelop a BES that is sufficiently resilient to adapt to a
dynamic future there will need tde an evdution ofthe manner in whichhe systems planned and operated and
the means by which entities are compensated for the energy, poswasillaryservices and emissionseductions
they provide.

" There are two 1SOs in the Western Interconnection: The CAISO and the Alberta Independent System Operator.

'8 Although FERC Order 764 regarding the integration of variable generation requires transmission operators tenoiffietel Fansmission
scheduling to entities that request it, the Order does not require that the entire system be scheduled or dispatarethtvahourly basis.

¥ The aversion to centralized operations and markets is due to a myriad of institutional factors and can be roughly grodped int
categories: (1) Deep distrust of markets due to the California electricity crisis of 2000@d20Regional resistance, particularly by non
jurisdictional electricity providers, to expansions of FERC jurisdiction; (3) Reluctance by state regulators to acc&lgitsEHERON on
matters they see as part of the state domain; and (4) Concdrastahe ability of a centralized market operator to reliably manage the
fragmentedsystem. The arguments against centralization are being increasingly overcome by reliabiigpaachic equity considerations.
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3. BULK ELECTRIESTEM ACTIVITIRS HE WESTERN INTERCONNECTION

The challenges that impede the deployment of an optimized fleet of resourcesdlely meets environmental
objectives at least cost is primarily institutional. While some technical improvements can and are being reade, th
big opportunities are imegional collaborationEnacted policies includirrgnewable energy subsidiesd
mandateshave laid the foundation for the development and maturation of clean energy technologies. As a result
of these policies, théechnicalability of the resources to deliver clean, reliable, and economic power has increased
dramatically.

More fully coordinated regional planning and operations along wébggaphically broad regional marke#sll be
necessary to optimally leverage the technipatential of clean energy resourcasd totransition the system to a
one with:

A Enhanced operational performance supported by' 2éntury information technology.

Market-based structures thamotivate andenable investors toffer an expandinguite of products and
services.

Enhanced system planning and tighter connections between geperatid transmission development.
Significantly improved linkages between the BES the distribution system.

Monetization of the environmental attributes @fean energy technologies.

Movement away from subsidies for all generation technologies.

> >

I B D

In order to reach these objectives, substantial changes will be necessary to resolve existing institutional barriers. As
a result of the extensive work of industryageholders, there are a growing number of regioplanning,
operational,andmarket initiatives underway in the WesRarticularly significant entities and activitieglude

1. Market and Operating Initiatives

CAISO Energy Imbalance Market (EIM)

PacifiCorg-ull Participation in the CAISO

Northwest Power Pool Market Assessment and Coordination Committee (NWPP MC)
Southwest Variable Energy Resources Initiative (SVERI)

Mountain West Network Tariff

The Integrated Transmission System Tariff tredWestern Ared 2 4 SNJ | R Y A Rakidipatiod idi A 2 y Q&
the Southwest Power Pool

FERC Order 1000 Transmission Planning and Cost Allocation
Power Marketing Administrations and Other Nduarisdictional Electricity Providers
EPA Clean Power Plan
Peak Reliability Coordinator
A Board of Directors anilember Advisory Committee
A Enhanced Curtailment Calculator (ECC)
A Western Interconnection Synchrophasor Program (WISP)
6. Western Electricity Coordinating Council (WECC)
A Board of Directors and Member Advisory Committee
A WECQransmissiofPlanningand System AssessmeDbmmittees, Task Forces, and Working Groups
A WECC System Flexibility Assessment
7. Department of Energy

> > >y > > >

ok wbd

Activities underway in thénterconnectionwill shape the direction of the industry for the next 50 years anal
criticall important to develop a solid foundation for future progre3$is section includes an overview of
initiativesthat are currently underwagndor that could be considered at a regional level to improve the reliability
and economic performance of the BES while simultaneously facilitating the successful integratiamneasing
penetrations of wind, solar, and other clean energy resources.
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The folowing sectionsre current as of the date of this documedts the industry continues its increasingly rapid
SP2f dziA2y > 2y3I2Ay3 dzLRFGS&a 2y NBIA2YIE OGAGAGASE oGAff
be accessedere.

3.1 MARKET AND OPERATING INITIATIVES

Multi-lateral operating agreement8 and market<™ in the non-1SOportion of the Westerninterconnectionhave
beenlargelynascentuntil this decadeRegional reliability isurrentlymanaged by 38 separate Balancing
Authorities (BAs) withthe obligationto perform aportfolio of reliability functiondncluding the real time balancing
of supply and demandihe majorityof transmission operations are contragath versus flonbased and most
electricity transactions are bilaterafroducts beyond energy and capacity are poorly develofjése
characteristicglevelopedover time @ the result of a variety of factors bate becoming increasingly untenabk.
future that includes high penetrations ofean energy resourcesd lower levels offossilgeneration willbenefit
greatly frommore holistically coordinateglanning andoperationsalong withliquid markets for eneryg,

traditional capacity, flexible capacitgnergy imbalanceancillary services, and reliabilisgrvicesCentralized
marketshave the potential to incentivizewners ofcleanenergy assets tmved in equipment sub as flexible
generating units, capdoir banks,active power controls on wind turbines, advanced invertstsrage,and
demand respons& competitively provide products and services that have traditionally been the domain of the
AyOdzyoSyid dziAfAGASAQ GKSNXYIFE 3ISYSNridAy3a FtSSida

Regioml markets andmulti-lateral operating agreementare necessario transitionthe system to one that is

synergisticallynore reliable and more economic than the existfrmgmentedbilateral paradigmThis is because:

A A large geographic footpriratlows sysem operatosto net the variability of renewable generation, traditional
generation, and consumer demandhisyields reliability and economic benefits by reducihg need for
system operatosto adjust thermalgeneration and curtail renewablgenerationin real time to balancéhe
system whichreduces both the amount akserves that need to be heftandthermal generation cycling
costs

A System operators with accessltrgepools of generation and transmissiaesourcesare able to more
effectively dispatch the systein sequence ofowest cosffirst whichhas the potential to reduceystemwide
marginal operating cost@ndtransmission congestion

A Access to éarge and geographically diverse set of generatiad transmssion resourceundamentally
improvesthe reliability of the systenReserve Sharing Grougee anempirical example of the reliability
benefits of coordinated operation&eserve Sharing Groupembershave for many yearsngagel in multi-
lateralagreementdo provide generatiorand transmissiomesources to neighboring entitieiring
unexpectedequipmentoutages.”

“ The termmulti-lateral operating agreemerst as used in this document refers to agreemésysnultiple electricity providerto pool diversity
and to virtually or physically consolidate the operation of generation and transmission dsgeexplicitiynoted that entities in the
Interconnectionhave extensive and lorsfanding agreements related to traditional system operations. These are not included in the scope of
this report.

% The term regional markets as used in this document refers to centralized markets that are operated and financially seftiiedéyendent
market operator and that encompass multiple utilities and balancing authorities.

# Reserves are generation capgcetasides There are three primary types: Traditional operating reserves respond to deviations in supply
and demand that occur in the normal course of operations, contingency reserves protect system reliability by respondimgeotad
outages of gneration or transmission resources, and flexibility reserves are designed for wind and solar ramps. Operating and gontingenc
reserves are required by NERC standards. Flexibility reserves are not required by NERC but are hedccbhguBadhat systenoperators
have access to sufficient dispatchable flexible resources in order to maintain relid®éigrves can be reduced in a system with coordinated
markets and operations because system operatan® have better situational awareness and access wearresources in real time do not
require the same level of idle capacity as operators with smaller pools of available resources.

% Reserve Sharing Groups are NE&fIstered reliability entities that are based on muétteral agreements between neighbog electricity
providersto provide mutual assistance in contingency situatidrtsere are three in the Westeldnterconnection TheSouthwest Reserve
Sharing Groupthe Rock Mountain Reserve Sharing Groamd theNorthwest Power Pool Reserve Sharing Grdthe groups cover outages
of transmission facilities, thermal generating units, and hydro gatirey units. They do not include coverage for expected or unexpected
declines in renewable generation.
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http://americaspowerplan.com/power-transformation-solutions/regional-planning/western-integration-updates/
http://srsg.org/
http://srsg.org/
http://www.rmrg.org/AboutUs.aspx
http://www.nwpp.org/our-resources/NWPP-Reserve-Sharing-Group

Research supports that the BES is technically capable of integratiagable resourcééwithout marketsand
regional operating agrements but research also demonstrates that markatsluding but not limited tan EIM
can dramatically improve the economics of system operations with and without renemfa?lfﬁe?.Additionally,
markets andmulti-lateral operating agreements have the potential to supplant infrastructure investments and
should be prioritized when evaluating resource sufficiency and options to meet systdormance
requirements”

There are multiple potential pathways forwafor regiond collaborationandii KSNB 62y Qi 6S | 2y S
solution. t is suggested that policy makers considguortfolio of strategies that encompassarketbased and/or
operationsfocused approaches.

3.1.1 CAISO Energy Imbalance Market (EIM)

In April of 201Ghe WECC Board, at the urging of the Western Interstate Energy Board and other regional
stakeholders, voted to evaluate the costs and benefits ifgaonalEnergy Imbalance Market (EII%/?)This decision
was a pivotal step towards the development of thel 82 EIM, the NWPP MC, and other regional initiatives.

The purpose cdnEIM is to resolve differences between scheduled and actual generation and demand, referred to
as energy imbalanc& five minute increments using tHeast costresources while regrting the constraints of

the generating units and the transmission systeim an EIM, the market operator pools tigeneration and loadf
participating entitieghereby netting system variability and leveraging the operational and economic capabifities o
the consolidated fleetEnergy tansactions are cleared at market prices based on the marginal cost of generation
andtransmission congestion costs

This is in contrast to the bilateral energy imbalamt@nagement that is currently in place in the nt80 portions
of the InterconnectionUnder the bilateral paradigm, the system is dispatched in one hour incrementsaatd
BA manages introur imbalancesvithin its footprintusing generation it controlShe BA then charges the
sources of theenergyimbalanceat staticFER@pprovedrates

* Examples of research validating the feasibility of integrating renewable resources in the Watteronnectionare available via the
National Renewable Energy Laboratory Western Wind and Solar Integration Study (Vhé&l&lfornia Low Carbon Grid Studyd the
NERECAISO November 2018port Maintaining Bulk Power System Reliability While Integrating Renewables: The CAISO Approach

% Milligan, M.; Girk, K.; King, J.; Kirby, B.; Guo, T.; LiEx@nination of Potential Benefits of an Energy Imbalance Market in the Western
Interconnection National Renewable Energy Laboratory Report Neb50®-57115. March 2013.

% Samaan, et alAnalysis of Benefits of an Energy Imbalance Market in the N\Réwific Northwest National Laboratory Report No. 22877.
October 2013.

" E3 Consulting. EIM benefits reporAlSEPacifiCorgMarch 2013)CAISENV EnergyMarch 2014)CAIS@uget Sound Enerd@eptember
2014) andCAIS@Arizona Public Service Compéd#awpril 2015)

8 Resolution of challenges facing theterconnectionwill require expanded access to energy, traditional capacity, flexible capamity,
ancillary services. An EIM addresses the-tiea energy portion of the equation, but fully integrated markets will eventually be necessary to
appropriately monetize and compensate for the benefits of a range of essential syatability services pvided by traditional
infrastructure and nortraditional clean energy alternatives. The existing bilateral markets do this poorly, ifRlealse see Section 2 for
discussion of these topics.

# There was significant work done prior to the WECC degibiarthe April 2010 vote was pivotal. The WECC analysis was originally focused
broadly on what was then referred to as the Efficient Dispatch Toolkit (EDT). The EDT included two elements: An Elivhandeah E
Curtailment Calculator (ECC). Over timaksholder engagement regarding the two mechanisms has diverged into separate discussions. The
EIM is primarily approached as a market mechanism, although it is wholly dependent upon technical capabilities. TheiEC@nently in
the domain of a higlyitechnical stakeholder group, but it (or something like it) will be essemt&ithe long term
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http://www.nrel.gov/electricity/transmission/western_wind.html
http://www.lowcarbongrid2030.org/
http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC-CAISO_VG_Assessment_Final.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-22877.pdf
http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf

Figure3-1: Business as Usual Compared to an EIM

Without an EIM: With an EIM:
Each BA must balance loads and The market dispatches resources
resources withinits borders. across BAs to balance energy

/’——ﬁm——-“\
{ v v
-~ ’/ - //
PR PES S
{ ) o N
\'-»__au J

Poor situational awareness and control Advanced situational awareness and control
Limited pool of balancing resources Diverse pool of balancing resources
Inflexibility Increased flexibility

Hourly scheduling and dispatch Five minute dispatch

High levels of reserves Decreased reserve requirements

Economic inefficiencies More economically efficient

Increased costs to integrate wind/solar Decreased integration costs

Source: Xcel Energy

In March of 2013 the CAISO and PacifiCorp entered iMemorandum ofunderstanding to explore the

feasibility of developing an EIM under which the CAISO would be the market operator and PacifiCorp would be a
participant. The CAISO EIM market charactetistivere developed in a way that is responsive to the requirements
of the participants, and the CAISO EIM is unique relative to other markets. Important design elements that were
established during the development of the EIM include:

Market governancécurrently under further development)

Market monitoring

The roles and responsibilities of tharious types of participants.

The amount ofransmission capacitthat isallocated to the meket and at what priority level.

Time intervals and requirements focheeduling, bidding, and dispatch.

The method for calculating energy prices

Transactionsettlement processes

D D I D D D

The CAISO EIM was formally announced in March of 2013 and is an extension of the CAISO real time energy market
to additionalservice territories within the Interconnectiofter extensive stakeholder engagement and

regulatory activity, he CAIS@acifiCorp EIM began binding operations on November 1, 2N £Energy is

expected to join the market in October of Zoi@uget SoundEnergyand Arizona Public Service bathnounced

in early2015that they intend tojoin the CAISO ElM Octoberof 2016

Table3-1: CAISO EIM Chronology

Date Description

Apr 2010 WECC approved ttaevelopment of ebenefitcost analysis for the Efficient Dispatch Toolkit (EDT
which included an EIM and an Enhanced Curtailment Calculator (ECC).

Oct 2011 WECC released thWWECC Efficient Dispatch Toolkit GBehefit Analysis

Late 2011 ThePUC EIM Grouypaclitated by WIEB, was formed.

May 2012 National Renewable Energy Laboratogleased an analysis 6fperating Reserve Reductions From

NV Energy was acquired in December of 2013 by Berkshire Hathaway Energy, which also owns PacifiCorp.
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https://www.dora.state.co.us/pls/efi/EFI.Show_Filing?p_fil=G_110908&p_session_id=
http://westernenergyboard.org/energy-imbalance-market/
http://www.nrel.gov/docs/fy12osti/54660.pdf

Feb 2013
Mar 2013
Mar 2013
Mar 2013
Apr 2013
Jun 2013
Feb 2014
Feb 2014
Mar 2014
Mar 2014
Apr 2014
Apr 2014

Jun2014
Aug 2014

Oct 1, 2014
Oct 20, 2014

Nov 1, 2014

Feb 11, 2015
Mar 15, 2015
Mar 20, 2015

Apr 17, 2015

May 18, 2015

Ongoing

Proposed Energy Imbalance Market With Wind and Solar Géasrigit the Western Interconnection
for the full Westerninterconnectionfootprint.

FERC released@ualitative Assesment of Potential Reliability Benefits from a Western Energy
Imbalance Market

National Renewable Energy Laboratogleased a BAevel Examination of Potential Benefits of an
Energyrnbalance Market in the Western Interconnection

CAISO and PacifiCorp releasddemorandum of Understandingegarding the development of an
EIM.

ThePacifiCorgSO Energy Imbalance Market Benefigort was released.

CAISO submittedn Implementation Agreement for the CAIS@cifiCorp EIND FERC.
FER@pprovedthe CAIS@acifiCorp EIM Implementation Agreemefidocket No. ER1B372)
CAISO file&IM tariff revisionsvith FERC. The origindirfgs were followed by many interventions,
compliance filings, and interim decisions. (Docket No. EIR384)

BPA and PacifiCorp entered into a AflaindingMemorandum of Understandingegarding the
O22NRAYFGA2Y FYR FIFLOAEAGFGARZY 2F tI OAFTA/ 2N
PacifiCorp fileEIM tariff revisionsvith FERCThe original filings were followed by many
interventions, compliance filings, and interim decisions. (Docket Nos.-ER’Bland ER12544)
TheNV EnergyySO Energy Imbalance Market Economic Assessweshteleased.

CAISO submitted dmplementation Agreement for the CAISY Energy EItb FERC.

NV Energy filetvith FER@or approval to participate in the CAISO Efiith the Nevada PU{Docket
No. 1404024

FER@pprovedthe CAISENV Energy Implementation Agreement (ERT29).

The Nevada PUgantedb + 9y SNH@ Q& | LILJ A Ol GA 2y DoeketiNb. Ndi A
04029

The CAISO and PacifiC&ipbeganparallel operation simulabns.

FERC issued orders approving, with qualificationsCRESO EIM tariff revisioaad thePacifiCorp
EIM tariff revisions

The CAISO Eldhd PacifiCorp EIM wetive with binding operations. NV Energypisinnedto go live
in October of 2015.

The CAISO released its fiBenefits for Participating in EIM

Puget Sound Ener@nnouncedhat it will participate with the CAISO EIM effective October 1, 20
andreleasedthe Sy STAGa 'yl fedara 2F tdzASG {2dzyR 9Y
Market.

CAISO submitted dmplementation Agreement for the CAISRuget Sound EnerdiMto FERC.
(Docket No. ER15347)

Arizona Public Service filed &M benefits analysisith the Arizona Corporation Commission. The
filing did notidentify a specific date for the entity to join the CAISO EIM and it did not explicitly
request commission approval.

The CAISO and Arizona Public Seaft®uncedhat the entities have entered into an agreement
for APS to begin participating in the EIM in October of 2016.

Updates are availablen the CAISO EIM webpagéeise PacifiCorp EIM webpagesnd theNV Energy
Open Access Santiene Information System (OAS|&hd thePuget Sound Energy EIM webpagks
of the date of this document, APS had yet developed a communication forum for its EIM
activities.

Figure3-2: CAIS@&IMFootprint
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http://www.nrel.gov/docs/fy12osti/54660.pdf
http://www.caiso.com/Documents/QualitativeAssessment-PotentialReliabilityBenefits-WesternEnergyImbalanceMarket.pdf
http://www.caiso.com/Documents/QualitativeAssessment-PotentialReliabilityBenefits-WesternEnergyImbalanceMarket.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.caiso.com/Documents/ISO-PacifiCorpMOU_Effective20130212.pdf
http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14111548
http://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20130628-3053
http://www.caiso.com/Documents/Feb28_2014_TariffAmendment_EnergyImbalanceMarket_ER14-1386-000.pdf
http://www.bpa.gov/transmission/CustomerInvolvement/Energy-Imbalance-Market/Documents/BPA_PAC-CAISO_MOU.pdf
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14197353
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://www.caiso.com/Documents/Caiso_NVE_EIMImplementationAgreement_FERC.pdf
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://www.caiso.com/Documents/Jun13_2014_OrderAcceptingNVEnergyEIMImplementationAgreement_ER14-1729.pdf
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2010_THRU_PRESENT/2014-4/40876.pdf
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14261864
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14261865
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14261865
http://www.caiso.com/Documents/PacifiCorp_ISO_EIMBenefitsReportQ4_2014.pdf
http://pse.com/aboutpse/PseNewsroom/NewsReleases/Pages/PSE-to-Join-Energy-Imbalance-Market.aspx
http://pse.com/aboutpse/EnergySupply/Pages/Energy-Imbalance-Market.aspx
http://pse.com/aboutpse/EnergySupply/Pages/Energy-Imbalance-Market.aspx
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14314642
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf
http://www.caiso.com/Documents/ArizonaPublicService_Participate_EnergyImbalanceMarket.pdf
http://www.caiso.com/informed/pages/stakeholderprocesses/energyimbalancemarket.aspx
http://www.pacificorp.com/about/eim.html
http://www.oasis.oati.com/NEVP/
http://www.oasis.oati.com/NEVP/
http://pse.com/aboutpse/EnergySupply/Pages/Energy-Imbalance-Market.aspx

Puget Soun Market Operator

Energx"‘ Co]ifornia ISO
X i EIM entities
[ Active participant
\ ’ M Planned entry 2015
v

e P% M Planned entry 2016
X f

i

#

Source: CAISO

Benefits Analyse

The potential benefits of the CAISO EIM for the CAISO, PacifiCorp, NV, PogegySound Energy, and Arizona
Public Servichave beerevaluated in fouseparate studiesThefollowingsummayy tableis a compilation of
resultsprovided in theMarch 213 CASQPacifiCorpMarch 214CASGNV EnergySeptember 2014 CAISRuget
Sound EnergyandApril 2015 CAIS@rizona Public Service Compadtijv benefits reports.

To caveat,tiis important to note that the results shown are tpeojectedbenefits for each individual entity. There
are alsoprojectedincremental benefitgor existing participants as new entities join the marketit those benefits
arenot represented in the tableecause they were not provided in the public reposiditionally, he analyses
were prepared separately over a two year period and include differences in assumptions and study years.
Therefore the results are not completely comparable but are assumed to be sufficienflyrsbhis summary.
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http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf

Table3-2: Summary ofEIMBenefits Reportgin millions of dollars)

Entity CAISO PAC NVE PSE APS
Report Date Mar-13 Mar-13 Mar-14 Sep-14 Apr-15
Study Year 2017 2017 2017 2020 2020
Range Low High | Low High | Low High | Low High | Low High
Intra & Inter-Regional Dispatch, Sub-hourly Dispatch| 11.2 8.9 13.5 319 3.1 4.7 16.7 18.5 5.9 14.9
Reduced Flexibility Reserves 7.8 3.2 149 2.8 3.6 1.6 1.6 1.0 3.2
Reduced VER Integration Costs 36.4 9.1 9.1

Reduced VER Curtailments 1.1 10.8 0.1 1.2 0.8 0.8

Total Benefits 20.1 56.1| 16.7 46.8 6.0 9.5| 282 30.0 6.9 18.1

Sources:March 2013 CAISPacifiCorpMarch 2014 CAISRV EnergySeptember 2014 CAISRuget Sound

Energy andApril 2015 CAIS@rizona Public Service CompdeiMbenefits reports.

Evaluation of EIM Actual Benefits
On April 302015, the CAISO released the first full quarter evaluation of the actual EIM behatits.results are

reported to be in line with what was estimated in the gerinch benefits analyses.

Table3-3: CAISO EIM Energy Transfers January through March @@T8egawatthours)

80,000
70,000
60,000
50,000
40,000

30,000

Transfer Energy (Mwh)

20,000
10,000

0

Energy Transfer (Mwh) - 2015

January

February

March

W PacifiCorp to ISO

74,623

42,264

44,076

| ISO to PacifiCorp
PACE to PACW

14,580
73,452

21,306
29,385

16,412
23,067

Source: CAISO EIM Benefits Presentatigpril 2015.

Table3-4: Estimated EIM Benefitgs January hrough March 2015 (in millionsf dollars)

PACE

PACW

Total

$0.48
$0.88
$0.42
$1.78

$0.49
$0.83
$0.49
$1.81

$0.48
$0.91
$0.28
$1.67

$1.44
$2.63
$1.19
$5.26

[ Lo Lo Lo L e

Source: CAISO EIM Benefits Presentatidypril 2015.

31 CAISO Briefing on Energy Imbalance Markkidate on EIM Operationgpril 30, 2015.
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http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf
https://www.caiso.com/Documents/Briefing_EnergyImbalanceMarket-EIM_Operations-Presentation-Apr2015.pdf
https://www.caiso.com/Documents/Briefing_EnergyImbalanceMarket-EIM_Operations-Presentation-Apr2015.pdf
https://www.caiso.com/Documents/Briefing_EnergyImbalanceMarket-EIM_Operations-Presentation-Apr2015.pdf

CAIS@PacifiCorpElM Tariff Challenges

The November llaunch of the EIM was historic and represents an enormous accomplishment for the entities and
individuals involved. As was reasonable to expeen undertaking of this magnitudéhere werea limited

number ofissues with thenew operational paradigm and markeéd/hile many of the issues have been are being
addressedthere are ongoinghallengeselated toprice spikes that the CAISO and PacifiCorp are working with
FERC to resolve.

Shortlyafter the market launch, mexpectal price excursions begao reachthe $1,006MWh CAISO market cap.
In a November 1‘?fi|ing to FERC, the CAISO request@fday waiver of certain provisions it§ tariff,* stating
that A ihas determined that system conditions, operatipnscesseshe current level of EIM participating
resources, and the neaperating environment are complicating the timing of, and restricting the amofjnt
effective economic bids necasy to relieve the constrairtsvhich is creating high clearing prides some
transactions™

In its request to FERC, the CAISO explained that the objective of the waiver would be to stabilize EIM clearing
LINR @H8léadditional tools are implemented to improve the visibility of the market system and results, further
automated ard manual process changes are established, and the amount of timely resource capability and
flexibility are increased in the Energy Imbalance Mapi&EERC granted this requebt

The CAIS@ubsequentlyfiled a requestfor an extension of theartial tariff waiverfor a twelve-month transition

periodfor PacifiCorp and asew EIM entities (e.g., NV Energy) join the maﬁ?aegional stakeholdemsho were

supportive of the 9alay waiver periodbjected to the requested 2- month waiver requesf7 On Mart 16",
FERG@ejectedtherequestfora 12y 2 y 1 K g I A @S NJ LISWdJing tRaX thederidting EN Brovisins in &

/T L{hQ&a GFNAFTFT NBftIFIGSR G2 GKS AYOol f ! yOS8mwreSsgraiidie LINAOS &l

Inits March 18' Order, FERC initiateén investigation underetion 206 of the &deralPower Actin Docket
No.EL1553-000 to develop a record upon which the Commission may address issues related to the imbalance
SYSNH& LINA OS a LI p’Brae CoryimigsibfidtheF drderddNiald & S . ! revisé the EGV
provisions in its tariff to include requirements to ensure readiness prior to new EIM Entities commencing EIM
operations Such revisions should include: gXpbust market simulation and appropriate periofiparallel

operation to ensure that new entities joining the EIM have adequate opportunity to identify and resolve
operational issues prior to full activation; and é€jequirement that CAISO and the new entrant each submit a
market readiness certificatat least 30 days prior to full activation in the EIM, certifying the readiness of the new
9La 9yiAteQa LNEOSaaSa yR aegaidsSvyao

¥ Each FERf@risdictional transmission services provider is required to file an Open Access Tramsifis#f (OATT) with the FERC detailing
its terms of service.

33 FERC Order Granting Tariff Waiver and Directing InformationalsFdegember 1, 2014. FERC Docket ER25

3 CAISO Petition for Limited Tariff Waiver and Request for Expedited Considedav@mber 13, 2014. FERC Docket No. ER25

% FERC Order Granting Tariff Waiver and Directing Informational Fidegember 1, 2014. FERC Docket ERP5

% CAISO request for tariff amendment to implement transition period pricing for the energy imbalance ndariry 15. 2015. FERC Docket
No. ER1861.

¥ FERC Docket No. ERBESL intervention filings.

*® per Section 206 of the Fedeta? ¢ S NJFFERG,{eiher pursuant to a complaint or on its own, (1) may find that an existing rate, term or
condition is not just and reasonable or is unduly discriminatory or preferential, and (2) specify a new rate, term on ¢batli just and
reasonable and not unduly discriminatory or preferential and that is to be thereaftersus&iRC 101t SNJ It Wa Tha de¥sYterlN® Y &
and conditions are required to be just and reasonalnié not unduly discriminatory or preferential; otherwise, they are deemed unlawful.
¢KAa Aa ISySNIftte NBFSNNBR (G2 a G(KS da2dzad yR NBI aainwiiyaSé &G yRI NF
proposed revision to a governidgcument should be approved by the FERC.

¥ Order rejecting proposed tariff revisions, instituting a Section 206 proceeding, granting extension of waiver and divegtimmee filing
and informational repar. March 16, 2015. FERC Docket 235
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http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14275669
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14270311
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14275669
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14291177
http://www.ferc.gov/about/ferc-does/ferc101.pdf
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14312980
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14312980

Since the March TBorder, 29 entities have filed for intervention amaultiple iterations of protests andeply
commentshave been filed. On April f5FERC issued an order granting rehearidglitional action on the docket
is pending.

EIM LongTerm Governancé®**

The independence of the EIM governarigem the California Gvernor-appointed CAISO Board is critically

important for a number of entities outside of California and will be necessary for the optimal expansion of the EIM
to additional statesAlthough the EIM is currently under the purview of the CAISO Bodelytaskisto develop

an alternatelongterm governancestructure.”” To this end, dring the development of the Elh EIM Transitional
Committeewas appointed to advisthe CAISO Board dioth the governance anthe implementation of the

market® The TransitioneCommittee is in the process ibérating a straw proposal with stakeholderEhe

schedule iprovided in the following table.

Table3-5: CAISO EIM TransitiahCommittee Schedule

Date Event

Jan-15 Issue Paper posted
Jan-15 Stakeholder meeting on Issue Paper
Jan-15 Stakeholder comments due

Mar-15  Straw Proposal Posted

Mar-15  Stakeholder meeting on Straw Proposal

Apr-15 Stakeholder comments due

Apr-15 Committee meeting (Folsom, CA)

May-15  Committee to post revised or final Straw Proposal
May-15  Stakeholder meeting on revised or final Straw Proposal
Jun-15 Stakeholder comments due

Aug-15 Committee to post draft governance proposal

Year 1 Enhancements

The CAISO has launched a S 19 NIJKM y O SproSegsind & iterating proposals between stakeholders and the
CAISO Boardhe Year 1 Enhancememisncept was included in the initial development of the market design,
recognizing that there would be some topics that would inevitably neede attention after the market launched.
¢KS ,SFENI M 9yKFyOSYSyida dzyRSNJ O2yaARSNIGA2Yy Ay Of dzRS
preferences about whether or not to provide imbalance energy into California if to castdl triggergreenhoug

gas compliance obligations, modifications to the settlement processes fepaditipating resources, and

transmission access for EIM transfers between BAs.

3.1.2 PacifiCorp Full Participation in the CAISO

On April 142015the CAISO and PacifiCorp announced that the entitielehéered into a Memorandum of
Understanding to explore full PacifiCorp participation in the CAISO manrkéta targetimplementationdate in
2017 With this transition the CAISO would operate tlgeneration and transmission resources in tteenbined
footprint and function as a centralized market operatdhis move was expected at some point in the future, but
the announcementess than six months after the launch of the CAISOviEba surprise ® some stakeholders.
Although there has not beemg public discussiqrit seemgossiblethat Berkshire Hathaway, the parent company
for both PacifiCorp and NV Energy, is formally evaluating a range of ofdioN¥ Energglso.

“°EIM Transitional Committee information, including a member list, is avaitette

“I Documents related to the governance are availdides and updates to the Transitional Committee Schedule ardahlahere.

“2EIM Transitional Committeéssue Paper: Conceptual Models for Governing the Energy Imbalance Markaary 5, 2014.

*The Transitional Committee initially consistedLdfmembers. The number of members will expand to include an additional seat for each
entity that executes an Bl implementation agreement within the period the committee is active.

“ Energy Imbalance Market Updattanuary 12, 2015.

45 CAISO Market NotcPacifiCorp/ISO Memorandum of Understamglio Explore Full PacifiCorp Participatiépril 14, 2015.
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http://www.caiso.com/informed/Pages/BoardCommittees/EnergyImbalanceMarketTransitionalCommittee/Default.aspx
http://www.caiso.com/Pages/documentsbygroup.aspx?GroupID=C9CE04D0-0A38-4AAC-8E30-F4F4BB6B5FE0
https://www.caiso.com/Documents/TentativeScheduleofEvents-EIMTransitionalCommittee.pdf
http://www.caiso.com/Documents/IssuePaper_ConceptualModels-EnergyImbalanceMarketGovernance.pdf
http://www.caiso.com/Documents/BriefingonEnergyImbalanceMarketDeployment-Presentation-Jan2015.pdf
file:///C:/Users/rjohnson/Google%20Drive/Hewlett/Reviewer%20comments/The%20organizations%20believe%20there%20are%20substantial%20mutual%20benefits%20associated%20with%20full%20participation:

The CAISO and Pacifig@rovided the following imn April 1 public notice

GThe organizations believe there are substantial mutual benefits associated with full participation:

w Enhanced coordination and dayead optimization across a broad geographic area.

w Coordinatedplanning and utilization of the two largest transmission systems in the West.

w Lower carbon emissions and more efficient use and integration of renewable energy resources.

w Enhanced reliability through broader visibility across the combined systeirisetter planning and management of
congestion across more of the region's higlitage transmission systegn.

GThe ISO and PacifiCorp recognize that there are a number of complex policy questions to resolve that will require
engagement and collaborationith numerous stakeholders:

w Review of the governance structure due to operations across a-statii footprint.

w Explore alternate transmission access charge structures for regional transmission projects.

w Adapt resource adequacy requirements.

w Expand ISO transmission planning process to include PacifiCorp area, engage state commissions.

w Merge generatoitnterconnectiomueuest

PacifiCorp is in the process of developafgasibility and benefits study that is expected to be publicly avklaip
the summer of 2015. Assuming the results are positive, the entities will proceed with a stakeholder process to
guide thetransition of PacifiCorp to full participation in the CAISMprovaby the FERC, the ISO Board of
Governors, the California legiature, and the public utility commissions in Oregon, Washington, Utah, Idaho,
Wyoming, and California will be necessadpdates will be available via tli@AISQvebsiteand thePacifiCorp
website The significancand scope ofhis undertakingcannot be overstated.

3.1.3 Northwest Power PooMarket Assessmenand Coordinagion Committee(NWPP MC)

As discussions around a WE&iIGe EIM wereadvancing entities in the Northwest Power Pofdrmalizeda sub
regional initiative to evaluate strategies to support the reliability and economic efficiency of the system in the
Northweg. In March of 2012, th&lorthwest Power Pool Market Assessment and Coordination Committéé
MC) was formedto evaluate and develop stWB A A 2 y I f  Dgefaiiizg therghidnalp@vdsystem in a
reliable and coseffective manner as additional kiable energy resources are brought onto the electriciyéd

Figure3-3: NWPP MC Initial Funding Organizations

. Avista Corporation - NorthWestern Energy

. Balancing Authority of Northern California . PacifiCorp (Phase 3 Tools)

. Bonneville Power Administration . Portland General Electric

. BC Hydro, Powerex . Puget Sound Energy

. Chelan County PUD - Seattle City Light

. Clark County PUD (Phase 3 Tools) . Snohomish County PUD

- Eugene Water & Electric Board = Tacoma Power

. Grant County PUD (Phase 3 Tools) *  Turlock Irrigation District

. Idaho Power Company . Western Area Power Administration, Upper Great
. NaturEner Wind Holdings Plains

Source NWPP MQune2014 Updaté7

46 [1a;
Ibid.
T pacifiCorp, Grant County, and Clark Coaméyparticipants in the ongoing Phase 3 activities, but are not part of the PHaselidg group.
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http://www.caiso.com/informed/Pages/StakeholderProcesses/PacifiCorp.aspx
http://www.pacificorp.com/about/newsroom/2015nrl/study-joining-california-iso.html
http://www.pacificorp.com/about/newsroom/2015nrl/study-joining-california-iso.html
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Initiative-Public-Stakeholder-Update-6-24-15-FINAL.pdf

The fundamental objectives oéliability and economic efficiency are the same for M@PP M@ndthe CAISO
EIM, but there are important differeces based on the institutiorand infrastructurein the Northwest MC
members made the decision to develop their own initiative largely because of concerns that the unique
characteristics of the regiomaynot be sufficiently represented in solutions developed @ihers in the West
These characteristics include the role of hydropower, the high level of concentrated and-bagerd wind
generation, the cohesiveness of thes 3 A 2 y Q AarigBéus thd@valuesdf previously implemented programs
to co-optimize dispatch, and the relatively high number of transmission proviféfsThe highly engaged role of
the non-jurisdictionalelectricity providersn the regionalso plaga significant role in the MC focus.

Figure3-4: Northwest Power Pool Footprint

Source: NWPPMC June 24, 2015&sentation

The NWPP M@ likely to bea more feasible path forward for the Northwest than the CAISO EIM because of the
high number and diversity of electricity providers in the NWPP. The MC initiative indldadshe 38BAsin the
Interconnectionand encompasses 138 utilitiagith approximately 38GW of loat >

The problem statement articulated by the MC members includes:

A ONWPP Balancing Authorities and scheduling utilities need additional tools to respond to rapid changes in load
resource balance (ramps) and the increasing demand for balancing capacity driven by the growth of variable
energy resources;

“8 Northwest Power Pool Processes and Procedudpsiated October 2010.
“ NWPP MCEinal Phase 1 Results and Phase 2 Up@ttober 2013.

0 N\WPP MC June 24, 20Bfsentation
*! Energy Information Administratio2012 Form 861 data.
2 NWPP MCPhase 2 Final Repofebruary 2014.
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http://www.nwpp.org/documents/MC-Public/NWPP-MC-Initiative-Public-Stakeholder-Update-6-24-15-FINAL.pdf
http://www.nwpp.org/documents/OC/OC-Supported-Public/NWPP-Processes-and-Procedures-10-25-2010-update-05292014.pdf
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Public-Meeting2013.10.28.pdf
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Initiative-Public-Stakeholder-Update-6-24-15-FINAL.pdf
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Final-Phase-2-Report-Public-Distribution.pdf



























































































