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NV EnRergy: OVERIEW,

Headquartered in Las Vegas, Nevada
Statewide 2,444 employees
1.2m electricity and 0.2m gas customers

Over 4,000 miles of transmission assets
and 200 substations

Provides service to approximately 90% of
Nevada population, along with tourist
population of 40 million annually

Vé NVEnergy
ARIZONA
I
I I
Nevada Power Sierra Pacific Power
* Provides electric * Provides electric
8 v Energy Electric Service Territory services to Las Vegas and gas services to
NV Energy Gas Service Territory and surrounding Reno and Northern
areas Nevada

© Coal Plants

@ Natural Gas Plants « 4,752 MW of owned « 1,372 MW of own
A Energy Recovery Plant generation generation



NV-Energy Overview Contintea=REREWA0IE

Projects

In construction

Renewable Energy Project List
#* Pending regulatory approval

NV Energy’s Diverse Renewable Sources
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V NVEnergy & California ISO

Forimmediale release | December 1, 2005 Media Hotline | 888.516.6307
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NV Energy enters the western Energy Imbalance Market
150 real-time market I now In seven states, saving millons of dollars for CONSUMars.

FOLSOM, Callf. — The Calfornia Independent Systam Operator Corparation (I50) and MV Energy
announced the Nevada-based ity successfully began participating In the western Energy
Imbalance Market (EIM) on December 1.

“We welcome NV Energy’s entry Into the westam EIM,” sald Steve Berberich, 150 President and
CED. "The real-ime energy market Is aready generating significant cost savings, and NV
Energy’s partidipation s expecied fo add to thase benefiis whike Incorporating more clean energy
Inte the grd.”

The EIM Is projecied 1o result in more customer savings by wsing the lowest-cost energy while
oatimizing the use of dean energy sourcas, llke solar and wind, to meet changes In demand. In its
first 12 months of operation, the reak-time market profuced more than $33 million In cost savings
far PacfiCop, the first EIM paricipant, and the 150, Those savings are projected fo Increase as
mare utillties join the E1M.

NV Energy Prasident and CED Paul Caudil 53kl his company's paricipation in the EIM aligns with
NV Energy's longstanding commitment to seek oppartuniies that provide greater valus to
CUSHIMETs and sUppot rénewable enengy.

| am vary pieased with the hard work many of my colleagues at NV Enengy have done In the past
year," sakd Caudil. °| am also confldent this work will k2 good for Nevada, as all resuiting cost
panedits will flow diractly to OUr cUshomErs.”

With the addition of NV Energy, the EIM expands Into Nevada, where the ullity serves 2.4 million
‘customers. PacCom's EIM participation senes customers in Callfornia, Washingion, Oregan,
Idaha, Wyoming and Uiah. The newly expanded marketplace enatdes the 150 and participants to
Incodporate thousands of megawatts of varlable generating resources, such as wind and solar, into
the power grid while reducing greenhouse emissions, and Improving grid reslilency and rellaolify.

The IS0 and NV Energy have prepared for the wility to join the manket for nearty a year, inciuding
extensive testing of operations and Interfacing In the |ast iws months. The I50's state-of-the-art
software analyzes wesiem grid needs every flve minutes and automatically finds the lowest-cost
generation to meet demand.

An Independent benefits 5ludy found that by parficipating In EIM, NV Energy could save from 56
millian ta 510 millon per year by 2017, and neardy $12 milllon annually by 2022. Total additional

p=nefits to other EIM participants range from 3 milion to 516 mulon per year by 2017, and as
much a5 529 million annually by 2022, A 2013 study by the National Renewable Energy

Laboratory found that an EIM with participation of all westem states could cut electricity prodwction
costs by 51.3 balllon a year.

Puget Spund Energy of Washington state and Afzona Publc Service, based in Phoenly, Arlzona,

Expact to begin participating In the EIM In October 2016. Portiand Genersl Electic s scheduled to
begin participation in October 2017.

For more Informiation on ElM, wish the 150's EIM webpage here.

Thanks for re-posting! e 9 @ 9@@

The Caiifornia 150 paovides. opes and nos-dsomisalory BC253 1o one of The lgest power g6 In e wosd. The vest netwos of
highrvedage reremission poser lines B sapoonied by & compeive snegy menet snd comprehensive prid plaseing. Parnedsg wilh sbost &
Punedesd cliznis, Tt RonpRof: pailc berefl comonation b dediosted 1o B continusl dewsiopment and relisbis operation of 8 modem ged hat

opearies for he benell! of coreumer. Remgeizig he impotance of Pe gobal cimate chailge, e 190 |5 o e foesliont of inizgreiling
renemabie power Thatwill el mezt 8 saeaRsbis ey faure eficendy and Ceanly.




\Western Intercennecticn BalaiRcing AURGHNES

Western Interconnection
Balancing Authorities (38)

AESO - Alberta Electric System Operator 1ID - Imperial Irrigation District
AZPS - Arizona Public Service Company LDWP - Los Angeles Department of Water and
AVA - Avista Corporation Power
GEL BANC - Balancing Authority of Northern GWA - NaturEner Power Watch, LLC

California NEVP - Nevada Power Company

TPWR — — BPAT - Bonneville Power Administration - HGMA - New Harquahala Generating Company,
Transmission LLC
BCHA - British Columbia Hydro Authority NWMT - NorthWestern Energy
CISO - California Independent System Operator  PACE - PacifiCorp East
CFE - Comision Federal de Electricidad PACW - PacifiCorp West
CSTO - Constellation Energy Control and PGE - Portland General Electric Company

Dispatch PSCO - Public Service Company of Colorado
DEAA - Arlington Valley, LLC PNM - Public Service Company of New Mexico
EPE - El Paso Electric Company CHPD - PUD No. 1 of Chelan County

GRMA - Gila River Power, LP DOPD - PUD No. 1 of Douglas County

GRIF - Griffith Energy, LLC GCPD - PUD No. 2 of Grant County

IPCO - Idaho Power Company

PSEl - Puget Sound Energy

SRP - Salt River Project

SCL - Seattle City Light

TPWR - City of Tacoma, Department of Public
Utilities

TEPC - Tucson Electric Power Company

TIDC - Turlock Irrigation District

WACM - Western Area Power Administration,
Colorado-Missouri Region

WALC - Western Area Power Administration,
Lower Colorado Region

WAUW - Western Area Power Administration,
Upper Great Plains West

WWA - NaturEnur Wind Watch, LLC
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Energy ImbalaneeVigike BERETitS

 Benefits

. . uget Sound
Reduce costs with resource sharing M

v

over a larger area with diverse pool fornd | \

General

of generators and loads E'ec'”itf.f- r’b

3

Enhance reliability through increased
iInformation sharing and coordination

Improve renewable energy
integration due to load and resource
diversity

Estimated annual gross benefit to
NV Energy customers

« $6.0 to $10 million by 2017

« $12.2 million by 2022

~ California ISO

M em entity

B Plonned EIM entry 2015
B Planned EIM entry 2016
B Plonned EIM entry 2017

&)



Energy ImbalaneeVieiketlnCeases ElliCIENECY,

Prior to EIM: In an EIM:
Each BA must balance loads and The market dispatches resources across
resources w/in its borders. BAs to balance energy

* Limited pool of balancing resources * Diversity of balancing resources

- Inflexibility * Increased flexibility

+ High levels of reserves * Reduces flexibility reserves

. Economicinefficiencies More economically efficient

+ Increased costs to integrate * Decreased integration costs

wind/solar * Interregional and Intraregional
dispatch savings

* Reduced renewable energy @
curtailments

ISO PUBLIC® 2015 CAISO



Energy ImbalaReeVIaike i SISIen,

« August 2012: Investigation into participation
Initiated
« November 2013: NV Energy business plan
developed
— Announcement to participate in the CAISO EIM

« August 2014: Received Public Utilities
Commission of Nevada (“PUCN”) approval

 November 2015: Received Federal Energy
Regulatory Commission (“FERC”) approval



Energy’ ImbalanecerViaiket

 EIM Implementation 2015
» Functional testing, April through June
 Integration testing, March through June
« Unstructured market simulation, June and July
« Structured market simulation, August
« Parallel production (non-binding), September

* FERC readiness criterion and attestation submitted for FERC
approval, October

 FERC approval, November 19



Energy’ ImbalanecerViaiket

 Regulatory and Outreach
— Amendment to transmission tariff to participate in EIM

— Stakeholder workshops and tariff comments - August 2014 through
January 2015

— Finalize tariff revisions and FERC pre-filing meetings, February
2015

— File tariff revisions with the FERC, March 2015
— Stakeholder training, July through September 2015

— Bi-weekly regulatory updates through implementation



Enenrgy ImbalaReeiVigikenPalticipant

NV Energy retains all reliability responsibility
NV Energy will insure adequate energy for it’s system

Under EIM, CAISO operates the market and publishes
market results

Under EIM, NV Energy will operate transmission,
monitor generation, and process outages



Energy ImbalaneeVigiketPalticipation

« Participating resources

— The Market Operator (CAISO) will settle the deviations of
EIM participating resources from their base schedules at
the locational marginal price at the corresponding
locations.

* Non-participating resources

— The EIM Entity Scheduling Coordinator (NV Energy) will
be responsible for the settlement of deviations from their
base schedules for resources that do not participate in the
EIM.



CAISO Energy:Seheduling hmelne

Hour Ahead (Base schedule submission)

&
o ﬁ"ﬁ Rebalance Rebalance
resources with resources with
load load
| | | | | | |
1-75 1-55 T+15
0800 0815 0915

This timeline shows the hour ahead EIM process. Beginning at T-73, base schedules and bids are submitted. Base schedules are updated
until T-33. Any deviation between base schedules and CAISO load forecast must be corrected by T-40 by the EIM Entity. The Market
Operator then runs the Feal-Time Unit Commitment to determine the four 15 minute awards. At T-22.3 those awards are published to
OASIS and CMRI. At T-7.3 the Real Time Dizpatches are caleulated for the first 3 nunute periced and the ramp begins at T-2.3 (and
ends at T+2.3).



Energy ImbalaneelVigixe REStmateaInzRsier

Capanility,

15 min = 400 MW
5-minute dynamic

(Allocated per BPA) ATC =130 MW

* Estimates subject to change
based on actual conditions




Initial Performanece

NV Energy entered the EIM on December 1 (last
Tuesday)

— Seven days participating in the EIM
 Findings sofar.................



