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« How to handle stranded assets?
» [ncome approach — determining market value of the asset {New
Engtand)
= Fult recovery of generation and regulatery costs {Ohio)
= What's the date of stranded cost calculation?

s Does the state join an RTO?
« How does an RPS come into play?
« How does the state encourage forward contracting?
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« Although rate increases were seen after restructuring, most
of that increase was due to rising natural gas prices.
= Masgachusetts’ retall customers saved $1.7 billion during the first
three years of restructusing.
Connecticut’s 2011 review of deregulation found that in 1998 (lhe
year Conneclicui passed ils deregulation legistation) the
unweighted average rate in the 14 desegulated states was 3¢ per
kilowati-hour {lwh) above the average in the other 35 states
covered In this analysis. Since then, the difference has remained
between 2¢ and 4¢ per kwh and was 3¢ per kwh for the first four

months of 2041.
@ Seurcer hup v dnerietacdrical pabh
bltps feone e £ g PR UPAROT | RD2TL b




12/4/2017

RPS Policies Exist in 29 States and DC
Apply to 55% of Total U.5. Retail Eleciricity Sales

= tawrence Berkeley National Labs recently published a

; review of RPS rate impacts. Some of its conclusicns
e inciude:
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= Retail electricity rates have, on a national basis, been {lat for
roughly a gecade

+ States endowed with high-quality wind andfor solar rasources
have, in some cases, likely witnessed rate decreases

» Stale RPS policies have generally Increased rates, but the
estimated magnitude of historical and forecasted rate impacis span
a wide range
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B Source:
Lixtate dursqulativalmm3 pof

= Although purchasers have the option to choose renewable
energy, IU's important 1o set up a system that makes that
chelce easy and accessible to all consumers.

Potential option: The POLR should provide a standard offer
of 100% clean energy?

» Solar developers definitely want {o be a part of the market

s Permitting hurdlas — BLM owns most of the land that would be best
for solar production

» Provide a cenfralized purchasing authority to offer an

&

= An RPS also guarantees clean energy production and option beyond a REG-purchase-only RPS to provide
provides a hedge against future federal environmental certainty
regulations and reduce future stranded assets.

i A » A predictable increase in demand through greater adoption
» Nevada’s cities and counties should consider aggregate of PEVs and EVSE infrastructure

purchasing for RE power (esp. those that used NV
Energy’s green tariff}.
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« Atizona explored restructuring in 2012 and approved a
short-term test pilot.

» Nevada might consider a test pilot just for
commercial and industrial class prior to the full 2023
mave to deregulation. This pilot could be instituted via
legistation after the 2018 ballot initiative.

« Moving from a cost-of-service ratemaking to a market-
based ratemaking process could lead the PUC to open up
new dockels o explore how to incorporate DER into the
grid.
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Questions?

Maria Robinson

mrobinsen@aee.nst:
570-239-6743
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Renewable Standards:

Clean Energy Development & Other
Impacts
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Renewable Standards and
Clean Energy Development
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+ 29 states and DC have binding renewable portfolio standards {RPS).
‘These binding standards now cover 56% of il electrivity sales in the U.S.

Most RPS have been in place forover a decade, providing analysts and poficymakers
with robust data and evidence on the ic, and envir tal
impacts of these policies.

The Basics of RPS

1. A Renewable Portfolio $Standard (RPS) is a regulation that

requires electricity providers or utilities to generate a portion
of electricity supply from renewable energy sources, such as
wind, solar, biomass, and geothermal.
2. RPS policies and rules vary across states. State-specific
elements include:
a.  Target levels and timeframe;
b. Entilies covered;
¢, Eligible technologies, such as rules related to fuel source, size,
operationgl date, location, and deliverability of the energy;
d. Use of tiers, carve-auts, or muliipliers;
e, Contracting requirements and procurement planning;
f.  Cost caps, alternative compliance payments
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Standards have been a mzﬁér driver of
renewable energy development in U.S, in past

1. More than 50% of all non-hydro renewable power built since
2000 was to meet RPS requirements.

2. The 11.8. has added an average of 6 GW of new renewable
power annually to meet RPS needs over the past decade.

3. In 2016, renewable portfolie standards required utilities to
procure an additional 146 TWh of renewable energy above
2000 levels.

a. This is anough to power 23.5 million U.8. homes for a whole
year.

" States with standards have the seen the
bulk of U.S. renewable energy development

U.5, Non-Hydro Renewable Capacity (MW}, by State Pallcy
- 50,000 100,000 150,000 200,000
RPS Targets

RPS Goals

Na RPS

= Opaerating RE [ Plannad RE

The role of RPS has changed in recent
years, in ceriain regions

1. Actual renewable growth has outpaced KPS needs in recent
years,

a. This iz dee mainly to econormic, ron-RES wind in the Midwest
and Texas. However, in the West, actual RE growth has
matched closely with RPS needs.

2. In the last year or two, there as been a significant shift in
what resources are built to meet RPS demand.
a. ‘While wind energy makes up more than half of all RPS capacity

built since 2000, solar made up aimost 8o% of RPS builds in
2016.

"é;ééndards Wlllbe a driver of renewable
growth in the future

1. Existing RPS requirements will still require roughly a 50%

increase in U.S. RE generation by 2030.

a. This is about an additional 55 GW ¢f new wind and solar
cupacity by zog0.

M

fistimated that Nevada will need to procure enough
additional renewable energy to meet another 10% of state
electricity sales in 2030.
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Solar builds are &f&wheimingly located in
states with renewable standards.

RPS-driven projects already support a large
number of .S, jobs and economic activity

11,5, Commercial Solar Capacity (MW}, by State Policy
10,000 20,000 30,000 40,000 50,000 69,000
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RPS Targets

3 Operating Selar €1 Planned Solar

Renewable projects built to meet RPS demand supported
200,000 ULS. jobs in 2013 and contribuied around $20
billion to the U.S. economy {GDP) that year.

. The federal government estimates that meeting existing

requivements will support around 134,000 1.8, jobs a yeay
over.

a. Strengthening these standards nationwide could support
over 325,000 1.8, jobs apnually.

Rate impacts have been smail, and even
_negative in certain states _
Studies of RPS impacts have found compliance costs are smali, on

average, and can be negative in certain cases

a. The national labs annuatly track the costs of RPS compliance,
Compliance costs average 1.8% of cansumer bills across states witl:
binding targets in 2015,

Most studies expect rate impacts witl be less than 1% in the final

RS target year (e.g. 2025, 2030). About five states have projected

net reductions in rates by the target year.

Rate impacts are expected to remain low, even ag RPS standards

increase, dueto falling renewable energy costs,

a. Wind and solar power purchase agreements (PFAs) are already
as cheap or cheaper than the whalesale power prices in parts of
the U.S., making these resources a least-cost option.

LD

Standards have helped mitigéfe wholesale
power prices and slow rate growth

Once built, renewable projects have minimal costs to run. By
adding low-cost energy to the market, it reduces the need to
rely on higher-cost resources.

. Average electricity prices in RPS states have grown at a

significantly slower pace than non-RPS states.

. Renewable energy can aise help reduce upward pressure on

gas prices, which caa result in significant heating cost
savings for consumers (up 1.9 ¢/KWh-RE of gas savings)
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The history of RPS in U.S. is
interconnected with hlstory of retail choice
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How have Retail Choice
and RPS interacted?
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Roconily Adopted RPS; CO, I, h!b NY, B (2004); DG, DE, MT (2005}
Recerlly Ravisod RPS: TA, N, NLE, PA {2004): CT, MY, TX (20055 ¥, N {2008) .
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Customer choice will not, and was not intended to, by itself guarantes more
clean energy or the resulting eccnomic benefits.

Standards in restructured states A fewl C(;Ammo.rjl éierﬁenté ofRPS in

2 tandam {(1998), applies to il srdretelsupplers; 17 by 2020 restructured states
i3] Fotablished tn 2005, applies ta utlties and retad suppllers; 26% by2028 | | U :
Eetabished in eregrulotion" b that créated the Winals Peviar Agéiey (A} whick pmm pover 1. Most restructured states used RECs (Renewable Lnergy
for default service; 25% by 2025 for both utllittes and retait suppliers +:: 10 o Credits) and Alternative Compliance Payments (ACP) to
lishedas part of $eglsiation; 40% by 2017, applied to both ullEELi?.s andrelall .
suppllers meet RPS requirements
d ratal i : N . .
| Ectablished in 2005; 23% by 2020, sppiled to.all uliRes and retal]sugplfers ) a. RECs are the environmental value of renewable gencration and
partof faglsh 15% by 2020, with 1% aach yaar thereatter, applled to

i can be bonght and sold on a market, RECs do not need to be
| both utilities and retall suppliers chadwith, fior of the actual i "
L] Estabilched In 2007; 24.8% by 2025, smpled to both uilies and retall suppllers:-.. - - .: ed with consumption of the actual renewanie generaion

Estahlished In tandem with restructuring {£359); 20% by 3002 + 4% solar byzozr applled mbo\h b. ACP isa set § per MWE penalty for any suppiier who dees not

wtilities and retall suppllers procure enough RECs. Serves as a backstop if competitive
Established Z004; revlszd Dec. 2016 %o 50% RE by 2030, app!leé to all utillies and setall suppiiers - supp]iers are coming up short.

Estabitshed in 2008 os part of brood restructusing leglslation; 12.5% by 2016, applied to both uitities
end retail suppliers 2, Requirements cover both utilities and retail suppliers. Utility

B Estshlished {n 2004; 18% alt th . iied to both uiilf d retail I B
stesiher fn sltemaites enery, ppiled o fes and retl supellers . reguirements tend to reflect default or standard-offer load.
%ﬁ@ Established In 2008; 38.5% by 2035, applied to bath utllities and retall suppllers

during {1999); 10 GW of RE tapacily by 2025 freached in 2009}
Establiched In 2005; 50% by 2032, applled ta both wtififies and retall suppliers
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Learning Curve: RPS Issues in
Restructured States

The overwheiming reliance on short-term purehases of RECs

created a few main issues:

&. Withoutlong-term contracts, it can be difficult for developers to
get financing for renewable projects,

b. In addition, the REC market can be volatile, resulting in large
variations in RPS compliance costs across yeass.

¢.  Because RECs are not tied to deliverability of the energy, it ean
stow growth of renewable energy in the state or region where the
REC is actually meeting RPS requiremenis.

d. Ensuringlocal energy development to maintain a diverse and
reliable system can be a chalienge in restruactured states.

Some restructured states have also come across issues with the
collection and use of alternative compliance paymentis.

a  Tended te be occur where the ACP was designed 22 the standard
compliance method for retail suppliers, rather than a penalty
mechanism,

How have standards been modified to
address historic issues?

* Reguirement to procure long-term contracts with renewable
generators

* Geographic restrictions on RECs (such as deliverability
requirements, usually set at regional grid level)

+  Established rules around use of ACP funds {e.g. in-state
community solar, rooftop solar deployment)

+ Fechnology carve-outs (e.g. storage, offshore wind, solar,
industrial CHP).

*» Tiers that have in-state and/or operaticnal date restrictions.

NY

. _scaieandlakge«scale.meshle enirlmnmentalagency{l.‘iEEP)cansulEdl pa‘opusal select B
qualifying grop fs, and require di < i

Receht structural modifications to RPS
requlrements m restmctured states

Updal

to enter into opg-term contracts, -
on efigibe projects, Process upheld by appeals coirt jo June 2017,

Revised 1o include a “news resource™ ller and i er, with
Long-term contracts done through central procurement process {HYSERDA); new order works
to shift RPS obiigations from di ion ntikties ta iers. NY stcucture seaks to promote
customer choice and clean energy access for all constimers, with specific measures to supporst
robust vnlunlary green marketS, ESCO and DER markess, and :nmmun!ly gensvabla prujms

hic restsiction:

'Revlsed ta lndude pvaslans thalsetaplidl lung-l.erm [15 A1) new bude requiremunls that :
willensure that renewable energy cratlits are supplied by new construction of wind and selar

o :pm]e:tsin the state, |n:|udmgcommunltysolar, fow-fnconie solzr, brownfield so]ar, and

'_ i ‘and wili be hetd by utlities to be nsed by IPA. Allemauvemmpllance Paymen!swﬂl now, alsa

MA

: -disteibuted generation projects. The lilinais Power Agenw {IPA}is now tasked with proe:

RECs to meet alf requiremants, Future funding s wifl come threugh fees on alf customer bilis

be made dlmclly to utilities-

State has passed complementary bills semng spaclrc targels for energy storage, uffshore
wind, ard solar. Te be procured through long-term 2greaments by distribation Utilities.

" Retail choice states can have robust clean
energy development

ng.

Reneysable Capacity In RPS States by Reguiatory Structurs

[

FLASY wLond [2a4V T LAY 10030 [
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' Challenges of retail chbiéé a.nd the role of “

standards

{Customer choice daes net, by itself, guarantee more clean energy, full

market access, of innovative custormer options. Choice should not
underming state pollsy or econersic development objectives, and can
complement and enhance policy objectives when done right. Renewable
standards can help serve two vital roles;

1. Ensuring customer protectlon: an RPS can make swe all
customers get a minimal ameunt of RE and help support the state’s
shift to clean energy without significant price Impacts. Renewable
funds and carve-outs can alse serve to ensure all customer have
access to clean energy opportunities.

2. Ensuring adequate investment [n capltal intensive infrastructure:

restucturing can impact many invesiments including: transmission,
metering infrastructure, energy efficiancy, generation, and rellability.
The stale must ensure minimum standards and adequate investment
in all of these arsas through new rules, robust oversight, and
investment frameworks,

Other mechanisms to encourage clean
energy under retail choice

1 Some restruciured states have required the defanlt pmwderto—

offer innovative, regulated tate options for all eustomer classes.

4. This includes 100% renewable/green pricing plans and
dynamic pricing optiens {¢.g. time-of-use, real time pricing)

2, States are also exploring ways to incentivize customer-sided

renewables and efficiency through market-based programs.

a. ‘This includes rules and assistance for those interested in: solar
leasing, community solar, demand response providers {e.g.
ESCOs), ete.

b. Custemer protecton and data sharing protocols are also
essential to ensure that all retail suppliers ean provide
customers with the full suite of services and rate options, while
protecting custonters in the marketplace,

Thank you

APPENDIX SLIDES
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Most Recent PPA Prices Annual U.S. Investments in Clean Energy
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Nevada Committee on Energy Choice

Technical Working Group on Innovation,
Technology and Renewable Energy Industries

Grid Infrastructure and Distributed Energy Resources

Phif Pettingill, Director, Regicnal integration
Cetober 10, 2017

DERSs are located on the distribution side of
the bulk electric system.

+ The [SO operates
resourcas on the
transmission grid,

+ Distribution cperators are .
rasponsible for DERs below ¢
the T-D inlerface,

e

- .;,:ff.}.;
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What i's.‘a'Dlstributed Energy Resourée‘? '

- Distributed energy resources (DERSs), are any resources
connected on the distribution level, customar side or
ufility side of the customer meter,

+ Some {echnolegy types of DERs can include:

— Rooftop solar, energy storage, plug-in electric
vehicles, and demand response.

Dlstnbu'tson conneclted resources are beéomsng an
increasingly important part of the CAISO energy
resource mix

+ The increasing number of DERs are due to...

— DER technology beceming more cost effective for
residential customers

— A shift to renewable energy resources and away from
convention fossil-fuel generation at all scales of the
electric industry

" COPVRIDHTO 16 by Caforeia 150, ASRghia Rassned Pagad
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The ISO established the DER provider as a new type
of market participant in 2016

+ The DER provider owns or operates DERs that are able
to fully participate in the SO market.

+ DERs can alse participate In the SO market through twe
models.

- Demand response resouice
-~ Non-generator resource (NGR)

DER providers can aggregate a variety of distribution
connected resources fo the I1SO market.

+ DERs in an aggregation can be connecled...
— In frent of the end-use cusiomer meter, or

— Behind the end-use customer meter, with an
additional meter on the DER

+ These options open a pathway for DERs to aggregate
and meet the [SO's .5 MW minimum participation
requirement

CORYREAHT © 216 Iy Cabferrda IS0, AJMghis Resared.

" DERs participate in the ISO market as a demand
response of non-generator resource

+ Demand response is the direct participation of load
reduction as a supply resource in the market

— Can participate under fwo models:
» Proxy Demand Response {PDR)
» Reliability Demand Response Resource (RDRR)

+ Non-Generator Resource {NGR) alfows for the
parlicipation of energy storage resources
-- e.g. fiywheel, lithium jon battery, electric vehicles,
pamped hydro, and eic.

ekl 1500 COPYRIGHT @ X416 bf Catfor 150, MAGHE Resenwd Pega

Facilitating DERs -
Some examples for the local Public Utility Commission

+ Broadened consumer protection rules
« Universal regulatory obligations on all LSEs
— slate policies, rate poficies {NEM), provider of last resort
+ Establish short and long-term adequacy obligations on all
LSEs ir alignment with reliability needs and state policy goals
- New intercerinection rules and procedurss, including DER
— wholesale distibution access tariffs
+ Access te customer information with confidentiality
— enable DER providers fo assess investments that make sense
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Appendix

» Additional Detalls to follow

3 Catdemin 130
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NGRs ha\;'e the capability to serve as both generation
and load.

NGRs are able to operate simifar to any generating
resgurce in the ISQ market

— offer all market services
— bid in both the day-ahead and real-ime market

+ Key benefits of NGR model:
— Seamless bid from load o generation and back

— Management of the state of charge (SOC) by either
the 180 or the resource owner

LD AT G
R

43 Cotlomia 150

T & 1046 by Cottomia 180, A Righ Rasaned.
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PDRs are rescurces that offers economic bids for load
reduction but is recognized like any other generator

+ Can ecenemically bid info both the day-ahead and real-
time market

+ Can provide the following market services:
— Energy
— AS non-spinning/ spinning
~ Residual Unit Commitment (RUC)

£ €l

coF ¥ et s,
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RDRRs are emergency response reliability resources.

+ RDRRs can only economically bid in to the day-ahead
market. !
— Offer uncommitted capacity and respond to a

reliability event for the delivery of “reliability energy” in
real-time.

+ Unlike PDR, RDRR cannot economically bid in the real-
time market and offer any other service such as A/S.

EOBYRIHT © XHE by Calderrie 50, AR Resened
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Overview Of The
lllinois Power Agency
And Changes To The Illlinois
Renewable Portfolio Standard

Anthony Star
Director

Nevada Commitiee on Energy Choice
Technical Working Group on Ianavation, Technology and Renewable Energy fndustries
October 16, 2017

Background on IPA and Procurement
Approach

* The |Hinols Power Agency (IPA) is a state agency created in 2007 as
part of resolution of debate on how to pracure power for custemers
who did not switch to alternative suppiiers {efigible retall custorers)

+ Entrusted by legislation 1o conduct procurement activities with
transparency, objectivity, and in an ethical manner

+In 2011 became independent Agency under the oversight of the
Hlinojs Executive Ethics Commzission

+ Funded through fees charged to utilities (for planning), suppliers (to
run procurement events), and investment income from a Trust Fund

* Key responsibilities inciude;
* Developing annual procurement plan, subject to iinois Commare
Commission (}CC) approval
* Running procurements and programs via third-party administratars,
Procirment resuls subject to ICC approvat

Power Procurement Approach

* Procurement of energy to meet the load regairements of “eligible
retail customers”

« Criteria in the iilinois Power Agency Act:
“Develop electricity procurement plans to ensure adequate, reliable,
affordable, efficiant, and environmenially sustainable efectric service at the
lowest total cost over time, taking into account any benefits of price stability”
+ Approach has been to procire each year standard energy blocks to
meet 100% of expected load in the current delivery year, 50% in the
following year, and 25% in the next year.
» This allows for a multi-year laddered approach to rr ing supply risks
+ Current serving approximately 50% of ComEd's potentially eligthie
load, £0% of Ameren's potentially eligible load, ard 15% of
MidAmerican’s foad
« Municipal Aggregation main driver of customer switching

IPA

Prior IPA Renewables Responsibilities ==
(2008-2016}

« Utilities have annual RPS percentaga requirements for eligibls retail
custemers
+ Increases each year to 25% by 2625

* Through 2016 the IPA included in its annual pracurement plan proposed
procuremments to meet those targets

+ Alternative Suppliess zlso had a separate RPS responsibility (same
percentage goals}

+ Payment of Al ive Compliance Pay for at least 30% of theirload
+ Payment leval desianed te mirrof the rate that eligible retail customers were paylng for BPS
compliance

+ Purchase of additional RECs {or self-supply} for the balance of RPS obligations

* IPA administers the Renewable Energy Resourcas Fund to purchase
additional renewables resources {funds collected from alternative suppliers
as a portion of their RPS compliance)

+ in reality Hinois had muktiple RPSs
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The Challenges of the Original RPS

+ Retail choice meant that customers could switch back and
forth between utility service and alternative suppliers
leading to budget and target uncertainties

* Large wave of munlcipal aggregation starting in 2011 led to the
majority of aligible retail customer load leaving utility service
+ Curtaliment of ComEd long-term contracts in 2013 and 2014

* The Renewable Energy Resources Fund encountered
challenges as funds were redirected to other purposes, and
the wording of the law constrained its use

2 1PA
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Changes Ahead!

s Public Act 99-0906 fundamentally alters the illinois RPS
+ Move to single RPS rather than separate mechanlsms for customer
taking service from alternative suppllers
+ Creation of programs as well as procurements
* Existing procurement approach {utility-scale) is well tested
and might not need significant modification for future
procurements (although the size and scope of renewable
resources to be procured wili increase significantly)

*» New programs will necessitate development of new
approaches for distributed solar and community solar

« Other changes in law will require consideration of new policy
issues

+1PA

Long-term Renewable Resources S
Procurement Plan

= Published for comment on September 29t
» See: wwwillinois.gov/sites/ina/Papes/Renewable Resources.aspx
* 45 days for stakeholder comment

» 21 days to file with Commission for approvat
* 120 day proceeding before Commission

3 1PA

ey

What's In the Plan?

* Percentage-based targets — 25% by 2025 of retail sales
= Cuantitative targets for new build
» New utility-scale wind projects
s New solar projects (utility-scale, brownfield, distributed)
* Procurements to meet percentage targets
* Adjustable Block Program
« Community Solar
= Distributed Photoveltalc Generation
+{llinais Solar for All Program (low-income customers)
» Use of existing contracts to help meet targets
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Adjustable Block Programs T

+ Three programs
+ Distributed Generation below 10 kW, upfront payment

+ Distributed Generation between 10 KW and 2 MW, 20% payment when
energized, remainder over four years

+ Community Solar, 20% payment when energized, remainder over four years
» Contracts to purchase 15 years of RECs
» Plan includes propesed approach for the determination of prices,

block size/schedule, application pracess/criteria, engoing
credit/performance raquirements, etc.

+ Agency will be issuing an RFP to hire a third-party program
administrator to run day-to-day operations

vIPA
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|lfinois Sofar for All Program

“The objectives of the #linols Sclar for All Program are to bring photovoitaicsto low-
ncome communities In this State in a mannerthat maximnizes the development of newr
photevoltale generating facilities, to create a long-term, low-income sotar marketpiace
throughout this State, to Integraie, through interaction with stakeholders, with existing
energy efficiency Inl , and to minimi | ive costs”

* Four specific programs
* Low-income Distributed Generation Incentive
~ Low-income Community Sofar Project initiative
* Initiatives far Nen-profits and Public Facilittes
* Low-Income Community Sofar Pilot Projecis

» “Ensure tangible economic benefits flow directly to program participants”
* Targeting of funds for environmental justice communities

S 1PA
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What’s not in the Plan

* Net metering (handled by the utifities)
« Smart [nverter rebates {handied by the utilities)
* Energy sales from renewable resources (Plar focuses on RECs)







