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This report was prepared by Navigant Consulting Lid, (Navigant) for the Independent Elsctricity System Operator, The work
presented in this report represents Navigant's professional judgment based on the information available at the time this report was
prepared. Navigant s not responsible for the reader’s use of, or rellance upon, the report, nor any decisions based on the report.
MNAVIGANT MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED. Regders of the report are
advised that they assume all iabiities incurred by them, or third parties, as a resull of their reliance on the report, or the datg,
information, findings and opinions contained in the report.
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LYEP refers simply to “Conservation” as a broad term. The current landscape of demand response (DR} initiatives was laid out

in the 2013 LTEP which charged the formerdESO with svolving current programs and integrating DR into the grid:

» “Ointario s aiming to use DR to meet 10% of peak demand by 2025, equivalent to approximately 2 400 MW under forecast conditions.
To encourage further development of DR in Ontario, the 1ES0 will evolve exdsting programs and introduce new initiatives, [ The
IS0, as the system operator, is in the best position to enable these large consumers o provide DR o the grid in a manner that puts
DR on par with comparable generation options.”

2014 Ministerial Directions to OPA [now IESQ) for Conservation First Framework and Indusirial Accelerator Program provide the
following definition of CDM:
«  Conservalion First Framework

= “The OPA shall consider CDM 10 be inclusive of activities aimed at reducing slectricity consumption and reducing the draw from the
glechicly grid, such as geothermal heating and cooling, solar heating and small scale {Le. <10MW) behind the meler customer
generation, Howaver, CDM should be considerad 0 exclude those activities and programs relsted o g Distributor's investment in
new infrastructure or replacement of existing infrastruciure, any measures g Distributor uses 0 maximize the efficiency of ils new or
esigting infrastructure, activities promoted through a different program or infliative undertaken by the Government of Ondario or the
QA such as the OPA Feed-in Tanff (FIT) Program and micre-FIT Program and aclivities related {0 the price of electricity or general
aronomic activity”

» Industrial Accelerator FProgram

= “The OPA shall consider COM to be inclusive of activities aimed at reducing eleclricity consumphion and reducing draw from the
edeciricity grid, including behind the meter customer genergtion.”

Dec. 2016 Ministerial Divection to IERO
= “The fingl FIT application pericd will be held in 2018, The IES0 shall cease accepling applications under the FIT program by December
31, 20016 and any unaliocated procurement target at the end of the procurement process will remain unallocated”
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Navigant was engaged by the IE50 to complete the mid-term review for the Consarvation First Framework and Industrial
Accelerator Program. Issues were identified by the IESD and grouped into eight major topics that will guide the Framework
Review through four key activities outlined below. This report is the topic-based report communicating the current state of
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Thiz report will analyze availabls information and begin 1o sxplore the issues and opportunities of the key questions and focus
areas listed below mﬂaamﬁg o the Definition of CDM topic,

« How has the defin
over time in Ontari 53‘? fining j.::.:_ﬂ ..

tion of CDM changed | Conservation First Framewo

» |s the current definition appropriate o ' .
achieve the policy objectives of the L Industrial £ '
framework and to align with Ontario’s « DefininoCDM .

broader GHG reductiongoals?

« Mow does the definiion of COM in .

Ontario align with ih% defintonof ...

COM/DSM iIn other urigdictions? ...

’ How are planning and COM ¢ pacted by
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the fe::s::z,,zs Areas iﬁ@ﬁﬁéfﬁ%d
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«  Demand side manageameant (DEM) is an umbrelia term that typically refers (o energy efficiency and demand response

+  This review will investigats all major DSM activitias and also includes distributed energy resources (DER) given the
ncreasing imporiance of distributed enargy resources and tha fact that much of this aclivily happens behind the meter

»  For the purpose of this report, aach technology and approach assessad was mapped (o a catagory for ease of review

Energy
Efficiency

Lemand
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Distributed
Energy
Resources

Technology or approgches that resull in
iess energy 1o perform the same
function.

Technology or approaches that enable
enargy shifling or reduction durng
certain times,

Behind-the-meter or distribution-
connected generation or storage
resourcas that supply all or part of
customer's slaciricity use.

Resouwrce acquisition
Markst ransformation
Behavioural

Yoltage reduction

Drect losd control
Time-of-use pricing

Sodar

Solar-storage
Storage
Combined Heat & Power

Farformance-based funding
Filols/Research & Development

Lemand Response capacily
Critical peak pricing

gg@ wmvﬁhm%
Micrognds
R&D, pllots
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«  The definition of COM is sel by guiding policies which specify overarching, long-term CDM goalsfiargsts at the provincial
level, these goalsiargets have historically included a broad range of COM activities

: 2007 integrated - 2008 Green Bnergy
| Power System - and Green
Plan . Economy Act

2013 Long Term: 2016 Climate

- Energy Plan | Change Action
LTER) Plap

Major Policy Timeline

Supply Mix Supply Mix :
Directive Directive First

+ 15 speacific - = Cireen Energy and Graen « Long Term Energy
Guiding polic diractives « irtegrated Power Economy Act Plan
g poicy System Flan o Supply Mix Directive = Conservation First
» Supply Mix Directive
Long term goslsfargets NIA 3,600 MW by 2025 7100 MW and 28 TWh by 2030 30 TWh by 2032
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for distnibution connected (D) cusiomers programs over time and the activities both
included in the definition of CDM and supported through programs

Primary target responsibility Former OPA (ESO) Former OPA (IES0) LG LDCs

1,330 MW and 8 000 G5Wh
hatween 2011 and 2014

short term goalsftargets 1,350 MW Addiional 1,350 MW 7 TWh by 2020

Energy

E=fficiency

Other programs
LDC programs”

HESO pmgmzm

Conservation Behaviour

AT
S
Generation™ -

Demand Management

Matural Conssrvation

NAVIGANT
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for ransmission comnected (Tx) customers programs ovar time and the activities both
included in the definition of CDM and supported through programs

Frimary target responsibility N/A N/A Former OPA (£SO SO

Short term goalsitargets NIAYE N 300 MW by June 2015 1.7 TWh by 2020

Energy C}tm:r program
Efficioncy {”{m mmramg
gg@ pmgmmg_, e |
{Jms&wam " %ma\m - e e et e e e At e R St et et
@E ?}w mh g
Sﬁ %Q R%m - bﬁ@g e e e e e e e e et
Generatio cH p* ~ e e e e e e e e e e e

EZB ﬂaﬂd ?ﬁanagem@m

E\an s"aé {E@ nservation
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= The following able cutlines whether a parlicular technology or approach is currently eligible 10 be considered CDM within
Conservation First Framework and industrial Accelerator Program per Dirsctions and which policy objectives the technology
ar approach aligns with

Resource : e | v | 4

g : - DEPENDS
acguisition : :

Market v v v v DEPENDS v

transformation : : _ _ :
Hehavioural Y ¥ v v WEPENDS v v

P&ﬁ{wmam@mhamd y S v
funding : ! ; ;

 DEPENDS | ¥ v
R&D, pilots |

¥ DEPENDS |

DHrect load control B

Demand Response N y v o ¢ 5]
Capacity | : : 5]

Time-of-use pricing i\ ¥ ¥ 4 4

Critical peak pricing B e v v v
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«  The following table outlines whether g particular technology or approach is currently eligible o be considerad COM within
Conservation First Framework and industrial Accelerator Program per Directions and which policy obiectives the technology
ar approach aligns with

Voltage ;
reduction

Solar Y1

Solar-storage M

RN

Storage M

Combined Heat
and Power

RS RN

DEPENDS

Flectric Vehicles M o

SRR ES NN

Microgrids N DEPENDS

R&D, pilots DEPENDS
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How has the definition of CDM changed over time in Ontario?

« Targets have shifted from province-wide peak demand to LT evel energy targets driven by larger policy goals which, in
turn, lead to government directives

« i the past {(pre-2008), progress included savings funded culside of IES0 (then OPA) COM programs (Renewable Energy
Standard Offer Programs, Enwave, third tranche funding for LDCs)

« {ombined Heat and Power was formally added {o be considerad as prograss (o targsls

« Savings from time-of-uUse was previously included

« The definition of CDM that is counted towards targets has changed over time and targets have shifted from broad, province-
wide energy and demand reduction targets o localized, LDC energy targets

is the current definition appropriate to achieve the policy objectives of the framework and to align with Ontario’s
broader GHG reduction goals?

« There are several technologies and approaches currently not included in the definition of COM that have both customer and
systam benefils and align with one or more of the Government’s policy obigctives
« Interactions with other policies must also be taking Into consideration {a.¢., net meatering, ndustrial conservalion mbiative)

« Al technologies and approaches align with some policy obiectives, but not all align with GHG reduction goals
« interaction with other policies should be considerad
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= IESO s unigue among system operators in its role with CDM programs that go beyond energy efficiency activities (e.q.,
iong-term system planning, demand response, regiona! planning, procurement)

« As it pertains specifically 1o CDM activities, Navigant selected six junisdictions thal are among the most maturs and
progressive worltwide
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«  Each technology and approach was assessed against three funding categories listed below. In addition, the assessment
specified whether the technology or approach s fully funded or i the funding is uncertain (e.q., pilot programs, changing
funding mechanisms, or ratiring funding mechanisms

‘Other ratepayer s used o represent funding that is not approved as part of a DEM budget, but
rather is separately approved as part of a different filing request or operating budget. Separate
Other Ratepayer  filings may include e.g. required smart grid plans or grid modermization plans. Cosls are typically OR
recovered as an operating expense ncluded in tanffs, bul may alse be recovered via 8 special
charge (g.g., California).
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 funding

Customer EE programs are typically funded as part of DEM regulgtory plans Predominant Funding Source indicator

o
YVoltage reduction is funded cutside of DSM budgets, and i3 generally viewed DSk DSM
by utility commissions as a prudent operational enhancement and not a DEM Other Ratepayer OR
activity Other {e.g., taxpayer) 0OF

~ Resource acquisiton ~ DSM  DSM  DSM DsM Dsm DSM DSM

 Market . DSM  DSM  DSM  DSM  DSM  DSM  DSM

transtormation j 5] 3§ ; ‘
 Behavioural  DSM  DSM  DSM  DSM  DSM DSM = DSM

- Performance-based DSM ) ) DSM 3 DS ) DSM

 Pilots/R&D  DSM  DSM  DSM  DSM  DSM  DSM  DSM

%Vﬁémg& reciuction OF, OR 9] 3R OR OR ] OR OR

NAVIGANT

IESO-N-0026893



®

DLC s typically a DEM activity, bundled as part of 8.g. 8 'Smart A/C Predominant Funding Source indicator
program, however i can also separately be introduced as a smart grid NaM PG
initiative outside of DBM plans and procesdings

Most urisdictions offer TOU and CPPF tariffs {(Yes indicates that a pricing
program is available o customers either on a mandatory or voluntary basis)

Other Ratepayer OR
Other {e.g., laxpayer) OF

?{iz&g; load control OR  pSMA  DSM*  DSM HSM ) DS
mﬁmmﬁﬁﬁmmm o S _— | R e e e
~ Capacity OR | DSM | - OR, DSM 3 OR, DSM OR, DEM OR, DSEM
peofUseRates  yes  NO  YES  YES  YES  YES  YES
(CrfoalPeakPricing  ypgt  NO YES™  YES  YES  YES VS

- {cPP)

*Mew pifof activity in 2015 using 103 homes and 4 businesses focused on residential hot water.

* This has been pilofed in collaboration with Nova Scolia Fower and New Brunswick Powsr, and is also offersd by the Berwick Electric
Comrussion in Berwick, NS, {
** Nova Scotia Fower offers ‘one-part real time pricing’ and interruptible tarifs for very large customers that are categorically simifar to OFF.
T Ontario has & program slfowing large customers with cerfain NAICE codes and peak demand greater than 500 KW to offset pealk during
the top 5 hours of the year and pay lower rafes. In addifion, there are UFP pricing pilots underway for residentisl cusfomers.
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CHEP may fall under either DSM or as part of broader initigtives that include Predominant Funding Source indicator
state or provincial funding oy BSH
EY incentivaes directly to customers are uncommon, these incentives are more

generally captured in the form of purchase rebates and charging infrastructure Wther Ratepayer OR
initigtives Other (e.g., laxpayer) OF

 Solar ~OR - - OF OROF -  OF
Storags A - % %  OR  OR  OR
T I - B~ e e
Mirogis O - - - O -  OF

Flectric Vehicles (FVs) OF - - - - OF %™ . .

A PowerSfream Onfario is runring & solar storage pifol

* Ag part of the Nova Scotia Communily Feed in Tariff Program (COMFIT), sdminisfered by the Nova Scotfia DOE but no longer accepting
applications. Hinss ' gty :
* Southern California Edison, for example, offers a special melersd EV rates,

# Massachusstts is currently developing an energy storage farget, 2020 mandates expected (o be sef in July 2017,
% Very small pifol project Mg www nspower.casan/homenewsroom/news-releasestlean-energy-project. aspx
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How does the definition of CDM in Ontario align with the definition of COM/DEY in other jurisdictions?

IS0 s unigue among system operalors given its oversight of DSM activities conducted by constituent LDCs

in other jurisdictions {nol Ontario), DEM plans and the funding allocated (o them, foous primarily on energy efficiency and
demand rasponss programs, aithough CHP may be included as well as piloVRE&D budgsls

in other unsdictions (not Ontario), DR investments are typically part of DEM plans, including &.¢. direct load control
programs, smart appliance programs, and behavioural programs

DER investments are supported most commonly by a combingtion of ratapaver (operating expenss, specificirequired
funding request”, or surcharge) and public {8.q. provincial/state/federal) clean energy grants and funds, as well as non-ulility
revenue streams and operationsl cost savings. *E.g. requirements to develop and submit 'smart gnd’ or "grid modernization’

in most other jurisdictions, Voltage reduction (VR) is funded outside of DEM budgets, and s genearally viewed by regulators
as a prudent operational enhancement and not a DEM activity, In Massachusetis VR has been funded as part of ‘grid
medernizationy, and in California, where many utilities have been actively pursuing voltage reduction for decades, voltage
reduction studias 1o find additional incremental savings have baen part of smart grid pilod initiatives. Navigant i awars,
however, of urisdictions/utilities that have included CVR in DSM budgets {(e.g. PECG in Pennsylvania)

Generally, DSM includes the technologies included undsr "customer energy efficiency” and "dispatchabile demand response”
{as defined in this report)

DER and smart grid invesiments are typically funded outside of DEM

The treatment of both combined heat and powsr and voltage reduction varies across jurisdiction
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Based on the preliminary assessment of the current stats of definition of CDM, the following areas will be considered
in the market research phase:

8

Understand the mieractions between this report and other topic reports {e.g., celiaboration, chimate change, planning
ntegration, budgets and targets)
Consider policy interactions during market research phase (e.g., nel metering and Industrial Conservation initialive) and the
impact on adoption of different technologies and approaches
Where a technology/approach should be funded is not a simple policy question and there are many considerations, for
axampie:
- Seale {cross with topic 3 - collaboration):
¢ DERs are promoted in many wnsdictions through both government and private funding which may require scale
{0 succassiully promote adoption
. Demand responss can be funded both locally and through the IES0 with different objectives. The structure of
the wrisdiction and local vs. system neads have a large impact on how the funding/orogram administration is
structured
* Cost/benefit equity (glignment belween those who fund a resource and those benefit from g resource on atime
and geographic scale)
- MarkelUSystem (cross with topic 5 - planning integration):
. The degree to which {1} the resource 18 nesded (s.q., renswable integration and the need for balancing

resouwrcas), and (2) the market can support the ability 1o earmn revenues {&.0., capacily costs and reserve
marging, ancillary services markets, technology o provide automated demand response, dynamic pricing {rate

struciures)
- Policy goals {oross with climate change + planning integration):
» is gridd modermization a goal and/or promoted elsewherae?

. What is the role of the regulstor?
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« 22 Technologies and approaches were selectad by Navigant and IESO

«  Technologies and approaches are segmented into three categories {energy efficiency, demand response, distributed energy
resources) for the purposes of this report
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«  Demand side management (DSM) is an umbrelia term thatl typically refers o energy efficiency and demand response

«  This review will investigale all major DSM activiliss and also includes distributed energy resources (DER) given the
increasing importance of distributed energy resources and the fact that much of this activily happens behind the meter

«  The categories, technologiss/approaches outlined below will investigated within Ontario followed by s jurisdiclions
= Forthe purpose of this report, each lechnology and approach assessad was mapped 1o a catagory Tor ease of review

Energy
Efficiency

Hamand
Hesponse

Bistributed
Energy
Hesourees

Technology or approaches that result in
less energy to perform the same funchion

Technology or approacheas that enable
anergy shifting or reduction during
certain times

Behind-the-meter or distribution-
connected generation or slorage
resources that supply alforpart of a
custiomer's electricily use

Resource goguisition
Market transformation
Behavioural

» Yoltage reduction

Direct load control
Time-of-use pricing

Solar

Solar-storage
Storage
Combined Heat & Power

&

Performance-based funding
Pilots/Research & Development

Demand Responsea capacity
Critical peak pricing

Flectric Vahicles

Microgrids
R&D, pliots
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« The following table outlines the definttion of each energy efficiency technology and approach investigated including some

axamples of each

Hesource acquisition

Market ransformation

Bahavioural

FParformance-based
funding

R&D, pilots

R&D, pHots

Yoltage reduction

- Programs that promote products and prachices used by |
{ energy consumers thai drava mfﬁsimem& m me« @?’i{}ﬂﬁ t@:rm

?s’@i}:’&ﬁ"s% iha’{ Cf‘%me §a$ﬁmg chang@ i ﬁark@i mmmr by
- removing dentified barmners or exploiting opportunities 1o
f‘ amc&é%raie ih% adap‘zaz:m ::;n‘ ensrgy ﬁff;{:;eme::y measures.

:‘ ?s’@ﬂfams f{}a:usgd o1 behaﬁ;;araé transfor ”ﬂ&’i N {}’f ar‘zes’gy
‘j use of @mﬁ consumers

| P@ﬁarma FCe- ?g}aged iﬁ(t@ﬂiw% paymﬁm aaicu%aied ViE USe
- of whole-building advanced metering infrastructurs (AMI)
amﬁ asﬁmsa‘iad as"za¥ytac$

“?'r;a% ﬁsé a‘iw% to test new appmaah% amﬁ Eirm%i&s f@r
d%?ﬁ‘f%?%?"%ﬁ energy &f‘?;m%ﬂﬁy ’zﬁ z:us%:ﬂﬂ@rs

- Trial initiatives o test new ag}pmaah% amﬁ sira’z%ai% f@r
d%?ﬁ‘f%?%?”éﬂ energy &?‘?;m@ﬁﬁy ’zﬁ ih@ grad

- Reduction of energy consumption reguit r?q fm’n a
- reduction of feeder voltage/voltage optim

nization

Social benchmarking, home ansrgy
reports

ESC0O mmﬁeé wher@by pm_;%c’z i
- financed and developed by the ESCO
ar’éd g}ayﬂ%nt s per a,s'z;‘i z:}’r" s«zav; g

S;ia e::us?:{}mefs i’m% ﬂg Qg:aimazaiﬁm
V{}%iag;% optim

- power compeansation, ground wire
- loss reduction

Retroft program, small busmess
ézght g program, coupon program

Voluntary giandards new &pgmamheﬁ
- 1o building management

ES?TS} Fay for ?}@ﬁwmame far M é’i

ii‘;@z’*esama‘i;m Fum:i ;}atm tor
ii‘;@z’*esama‘i;m V@étage ?%edu{:’z;m

rHzation ihmugh r@a{ﬁ:av&z
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« The following teble outlines the definition of each demand response technology and approach investigsted including some

aexamples of aach

Dhract load control

Demand Response
Capacity

Time-of-use pricing

{ritical peak pricing

- Programs focused on automatically shifting customer load
- inresponse (o signals from the system operator or
- aggregator

Frograms focused on customers shifting oad n response
o signals from the system operator or aggregator

Frograms that modify customer-facing pricing into pricing
- liers based on the time of day (and/or season)

Programs that align the highest systam peaks with
- oustomer-facing pricing

Ontario’s peaksaverPLUS program

Orntaric's former Demand Response
- programs (DR, DRZ)

- Ontario's ime-of-use pricing regime

Critical peak pricing, critical peak
rebates
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« The following iable outlines the definttion of each distributed energy resouwrce technology and approach nvestigatad for the
customer type including some examples of each

Solar

Solar-storage

Storage

Combined Heat and
Power
lectric Vehicles

Micrognds

R&D, piiots

Solar cited on customer premise, deliversd via a ulility or

3 party partner.

Qambmaism of s;z:}%ar ar‘ad sstcarag% teahﬂa%@gs% %?“%’i’i} & B owerStream’'s POWER HOUSE

;‘ i:usmm@? ga%ad naﬁ@gﬂd

| %j’zaé iy smcgmsveg ﬁaaagﬁﬁd m am&éwate a{:ﬁa:};}mﬂ Q’f :

storage technology. Programs may enable the utility to

ut %zz& ﬁtm@ﬁ power {:Eurmg; g}@ak @V@:ﬁ‘iﬁ

f AE%{} @:aiéed co-generalion s b@mmﬁwiha% met@r ge&%mizm
that involves the production of bolh @é%{:‘ir ity and useful
: ’zﬁemaé energy | ﬂ an mt@gratﬁd Syﬁtéa

?Eug ~{1 @émtm vah c%es as they s"eéa%@; i:f:} ‘ié‘"z@ a%::s % 'iy m $hiﬁ
amﬁ ‘manage i:usi:f:}m@r mad Or use as at@raﬁ@

f ?};’f;}qmmﬁ or ;}3%{3‘{3 that p;’f;}m{}te falleteis iy dS (aamﬁmaism zi:}f
- storage technology and generation resources). Can

- consider resiiency/isianding in response (o physical or
_ economi {3 {:e:smﬁ;t ons

“%"rza% nzi aievea t{} ‘{ﬁrst new appm&ah% amﬁ Sira‘zmi@s f@r
- delivering distributed energy resources {o the grid

Matural gas powsred CHP for
- hospitals, wasle energy recovery for
pu%p a“zd paper fai‘: % ’{i%f:”»

Eie{;’zm \f@hsm@ ahargmg rat% dareai
- load control devices on charging

Smart grid fund intelligent electric
- vehicle charging stations

- Micro tesd-in-lanft programs

TESLA Powerwall

- Customer-sited microgrids (solar,
storage, combined heat and power)

7 Adapled from ACEEE angd U5 DOE

NAVIGANT

IESO-N-0026893






Summary:

&

Targets have shifted from province-wide paak demand to LDC-level energy targsts driven by larger policy goals which, in
turn, lead (o government directives

in the past (pre-2008), progress included savings funded outside of IESO Jormerly OPAY CDM programs (Renewable
Energy Standard Offer Programs, Enwave, third tranche funding for LDCs)

Combined Heat and Power was formally considared eligible as part of the Process and Systems program and could be
considerad as progress 1o targets in 2014

Savings from time-of-use was previously included

Technologies and approaches currently not included in the definition of COM have both cusiomer and system benefils and
align with one or more policy objactives

interactions with other policies must also be laking mio consideration {e.q., nat metenng, indusinal conservation mitiabive)
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«  The definition of COM is sel by guiding policies which specify overarching, long-term CDM goalsfiargsts at the provincial
level, these goalsiargets have historically included a broad range of COM activities

: 2007 integrated - 2008 Green Bnergy
| Power System - and Green
Plan . Economy Act

2013 Long Term: 2016 Climate

- Energy Plan | Change Action
LTER) Plap

Major Policy Timeline

Supply Mix
Directive

Supply Mix
Diractive
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for distnibution connected (D) cusiomers programs over time and the activities both
included in the definition of CDM and supported through programs

Primary target responsibility Former OPA (ESO) Former OPA (IES0) LG LDCs

- 1,330 MW and 6,000 GWh
o § o & E } s
short term goalsftargets 1,350 MW Addiional 1,350 MW betwsen 2011 and 2014 7 TWh by 2020

Energy {.'} E"sar programs
E=fficiency L{) C pmgrams
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Hnciuded LDC third ranche programs
“*Combined Heat and Power ware approved on a case-by-case hasis and wars fully eligible in 20X
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«  The definition of COM for the purposes of short-lerm targets is set by specific directives, these targets have historically
ncluded a subset of CDM aclivities that are included in long term goals/iargels

«  The table below outlines the targets for ransmission comnected (Tx) customers programs ovar time and the activities both
included in the definition of CDM and supported through programs

Frimary target responsibility N/A N/A Former OPA (£SO SO

Short term goalsitargets NIAYE N 300 MW by June 2015 1.7 TWh by 2020

Energy C}tm:r program
Efficioncy {”{m mmramg
gg@ pmgmmg_, e |
{Jms&wam " %ma\m - e e et e e e At e R St et et
@E ?}w mh g
Sﬁ %Q R%m - bﬁ@g e e e e e e e e
Generatio cH p* ~ e e e e e e e e e e e

EZB ﬂaﬂd ?ﬁanagem@m

E\an s"aé {E@ nservation
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*Combined MHeatl and Power were approved on a case-by-case basis and weare fully eligible in 20XX
YMote: Tx connected custamers were efigibie and participated in corfain demand response programs
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= The current dafinition of COM {considered towards targets) is defined by govemment Direclive
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= The following iable outlines whaether a particular technology or approach is currently eligible 1o be considered CDM within
Conservation First Framework and industrial Accelerator Program per Directions and which policy objactives the technology
or approach aligns with

Resource

- DEPENDS

acquisition

Market

transformation

Fehavioursal

Porformance-based

funding

Diract load control

Demand Response
Capacity

Time-of-use pricing

Critical peak pricing

 DEPENDS |
 DEPENDS §

 DEPENDS

R&D, pilots  DEPENDS |
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« The following table outlines whether a particular technology or approach s currently eligible (o be considered CDM within
Conservation First Framework and Industrial Accelerator Program per Dirsctions and which policy objectives the technology

or approach aligns with

Vollage |
reduction

Sotar Y
Solar-storage N

Storage M

Combined Heat | :
and Power

Electric Vahicles Y
Microgrids N

R&D, piluts

DERPENDS

¥

DEFENDS

DEPENDS

AN ENEN

DA Fead-n Tarff (FIT) Program and meioree-FIT Program

1 & different pro
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crain or inftiative underfaken by the Government of Ontario or the OFA, such as the
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« The following policies can improve ths economics for cartain technologies, in particular ff:}r distributed é}:ﬁﬁ{gy FESOUICes
« These policies and programs can alse influence a customer's participation 0 energy officiency program

industrial
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Summary:

&

&

IES0 s unigue among system operalors given its oversight of DEM activities conducted by constifuent LDCs

DISM plans, and the funding allocated to them, focus primarily on energy efficiency and demand response programs,
although CHP may be included as well as piloVRE&D budgets

DR invaestments are typically part of DSM plans, including e.g. direct load control programs, smart appliance programs, and
behavioural programs

DER investments are supported most commaonty by a combination of ratepayer (operating expense, specific/required

funding request™, or suyrcharge) and public (e.g. provincial/state/federal) clean enargy grants and funds, as well as non-utility

revenus streams and operational cost savings

- PEg. requirements 1o develon and submit sman grid’ or 'grid modemization’ plans

Yoltage reduction is funded by reviewed risdictions culside of DSM budgets, and is generally viewed by reguialors 8s g

prudent operational enhancement and not a DEM activity

- in Massachusetts i as been unded as part of ‘grid moderization’, and in Califomia, whers many utiliies have been aclively pursuing vollage
reduction for decades, vollage reduction studies {0 find additional incramental savings have been part of smart grid pilot nitiatives. Navigant is
aware, however, of urisdictions/utiities thst have includad CVE In DSM budgels, such g5 PESO In Pannsylvanis
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= IESO s unigue among system operators in its role with CDM programs that go beyond energy efficiency activities (e.q.,
iong-term system planning, demand response, regiona! planning, procurement)

« As it pertains specifically 1o CDM activities, Navigant selected six junisdictions thal are among the most maturs and
progressive worltwide

NAVIGANT

IESO-N-0026893



C&lCus
iy

US jurisdictions are presented in 2015 SUSD, Canadian in 2015 $CAD. US States are summead into an all utility averags,
Province of British Columbia represents 2014 BC Hydro Annual Heport Data, Province of Nova Soolia reprasents data from
nspower.ca. US utilities represent g weighted average across respechive junsdictions.

US data Source: EIA Form 881, FERC Form 1.
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= MNew York is a leading wrisdiction with respect to embracing and encouraging inmnovation in the ensrgy markeiplace via a
large inttiative known as 'Reforming the Energy Visiony (REY) spearheaded by Governor Andrew Cuomo

= This inlialive has been developing for several yvears and supports development of DER pllots and a suite of major policy
obigctives including affordability, reduced GHE amissions, customer choice, job growth, and clean transit

- REV demo/piiot projects are typically proposed by 3 parties and/or utilities, and are fundsd by a combination of non-utility
revanue streams {varies by project, e.g. digital platform advertising), ulifity cost savings {8.¢. reduction in DEM budgst), and
one-time and/or annual utility operational expenses

f%é‘:’si} {s’z%:%%mﬁ med
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« The table balow outlines the agents involved in advancing each of the segmented categories of lachnologies and
approaches, critical policies and recent developments are also outlined
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« Yermont is a small junisdiction in the Northeastern U5, with clear policy goals to encourage innovation and energy
sfficiency
» The junsdiction has been long supportive of load reduction and comprehensive efficiency programs

L3

Vermont was a pioneer in developing the 3 party EE administration model, now Efficiency Vermont, funded by volumetrio
SUrCharges
Energy efficiancy resource standard goal 1s among the highest in North America at 2.5% savings as a percent of sales/year

L3
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are aiso outlined
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« (alifornia is a leading junsdiction with a progressive policy environment that prioritizes GHG mitigation, innovationfcustomer
choice, and long-run afordability

«  California’s Eleciric Program Investment Charge (EPIC) i3 5 unigue customer surcharge funded meachanism for California’s
top 0OUs {(Pacific Gas and Elsctric Company (PG&E), San Diego Gas & Eleciric Company (SDEEAE), and Southern California
Edison Company (SCEN to invest In a broad rangs of innovative technologies and programs spanning EE, DR, and DER.
EPIC’s policy goals include:

< GHG emissions mitigation and adapfafion in the electricity secfor at the lowsst possible cost, following the sfale's
ipading order for energy, iow-emission vehiclestdransporfalion, economic development, and efficient use of ralepayer
monies” (CA Energy Commission}

icipal utilities

ar
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are aiso outlined
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®

Massachusetls uliilies currently procure the highest relative amounts of energy efficiency of any unsdiction in North
America al ~2.5% savings as a percent of salesivear

&

These {fargets are part of g longstanding commitment (o efficiency and low long-run costs
MA utilities have high avoided costs and high exposure (o natural gas infrastructure limitations
These factors enfores the business case for DEM, DR, and DER

®

®
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are also outlined
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« Ffficiency Nova Scotia, the 3™ party DSM implementer for the province, implements a broad portfolio of DSM services
across the provinee
« Nova Scolia has historically had among the highest levels of DEM spending per customer in Canada

= Nova Scolia Fower, the provines's T&D wtility, has not seriously engaged in demand response activiies with its
sustomers, and the community fesd-in-lanff program that has been succassiul in developing DER projects & not currently
accepting additional applications
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= The table below outhnes the agents involved in advancing each of the segmented calegories of technologies and
approaches, critical policies and recent developments are also outlined
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« British Columbia set standards between '08-11 {0 ensurs all new capacity is olean or renswable and prioritizes cost
affective DEM, howeaver BC Hydro forecast an energy surplus in 12713, leading to 2 DEM moderation strategy that lowersd

spending by ~40% vs. plannad over 2014-2016
«  The jurisdiction oversll remainsg supportive of innovative pilols and RK&D, and released a climats leadership plan in 2076 that

affirms s commitment (o clean ansergy policies

 Fortis BOC
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« The table below outlines the agents involved in advancing sach of the segmented categones of technologies and
approaches, critical pohicies and recant developments are also outlined
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Funding for energy efficiency, demand response, and distributed energy can come from a variety of outiels and
strategies that vary by wrisdiction.

« Navigant reviewed the six selected urisdictions across threg calegories:
e Energy efficiency (BE)
« Demand Responss (DR
«  Distributed Energy Resources (DER)
= Qe research sought to identify the prmary funding schemes usad for reviewed EE/DR/DER aclivities
= The policy landscapes and technologies themselves arg evolving along with a transforming energy sector

« Critically, funding schemes are developing constructs — particularly for DER the funding strategies and regulatory
frameworks in use are evolving, or expecied 0 evolve, Tor most jurisdictions

« o ihat reason, our réesuils are ndicative of the current state and diraction

« Furthermors, particularly for some of the Canadian jurisdictions, many DER investments and DR stralegies are new {or
pilot endeavours—it should be anticipated that funding strategies andfor program design may change

« Our funding categories traat pilot programs in the same way as mature programs
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«  Each technology and approach was assessed against thres funding calegories listed below
« iy addition, the assessment specifisd whather the technology or approach s fully funded or f the funding is unceriain (&g,
pilot programs, changing funding mechanisms, or retiring funding mechanisms

‘Other ratepayer” s used to represent funding that is not approved as part of a BEM budget, but
rather s separately approved as part of a different filing request or operating budget. "Separale
Other Ratepayer  filings may include e.g. required smart grid plans or grid modernization plans. Cosls are typically OR
recovered as an operating expense ncluded in tanffs, bul may also be recovered via 8 special
charge (e.g. CAL
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. Resource acquisition

 funding

Predominant Funding Source indicator
DSM DM

by utility commissions as a prudent operational enhancement and not a DEM Other Ratepayer OR
activity Other {e.g., taxpayer) O

Customer EE programs ars typically funded as part of DEM regulatory plans
YVoltage reduction is funded cutside of DSM budgets, and 8 generally viewed

DeM DSM bsm DsMm - DSM - DbsM DSM

 Market . DSM  DSM  DSM  DSM  DSM  DSM  DSM

transtormation j 5] 3§ ; ‘
 Behavioural  DSM  DSM  DSM  DSM  DSM DSM = DSM

- Performance-based DSM ) ) DSM 3 DS ) DSM

 Pilots/RED  DSM  DSM  DSM  DSM  DSM  DSM  DSM

%%mzmga recuction OF OR O OR OR OR | OR OR
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®

DLC s typically a DEM activity, bundled as part of 8.g. 8 'Smart A/C Predominant Funding Source indicator
program, however i can also separately be introduced as a smart grid NaM PG
initiative outside of DBM plans and procesdings

Most urisdictions offer TOU and CPPF tariffs {(Yes indicates that a pricing
program is available o customers either on a mandatory or voluntary basis)

Other Ratepayer OR
Other {e.g., laxpayer) OF

?{iz&g; load control OR  pSMA  DSM*  DSM HSM ) DS
mﬁmmﬁﬁﬁmmm o S _— | R e e e
~ Capacity OR | DSM | - OR, DSM 3 OR, DSM OR, DEM OR, DSEM
peofUseRates  yes  NO  YES  YES  YES  YES  YES
(CrfoalPeakPricing  ypgt  NO YES™  YES  YES  YES VS

- {cPP)

*Mew pifof activity in 2015 using 103 homes and 4 businesses focused on residential hot water.

* This has been pilofed in collaboration with Nova Scolia Fower and New Brunswick Powsr, and is also offersd by the Berwick Electric
Comrussion in Berwick, NS, {
** Nova Scotia Fower offers ‘one-part real time pricing’ and interruptible tarifs for very large customers that are categorically simifar to OFF.
T Ontario has & program slfowing large customers with cerfain NAICE codes and peak demand greater than 500 KW to offset pealk during
the top 5 hours of the year and pay lower rafes. In addifion, there are UFP pricing pilots underway for residentisl cusfomers.
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CHEP may fall under either DSM or as part of broader initigtives that include Predominant Funding Source indicator
state or provincial funding oy BSH
EY incentivaes directly to customers are uncommon, these incentives are more

generally captured in the form of purchase rebates and charging infrastructure Wther Ratepayer OR
initigtives Other (e.g., laxpayer) OF

 Solar ~OR - - OF OROF -  OF
Storags A - % %  OR  OR  OR
T I - B~ e e
Mirogis O - - - O -  OF

Flectric Vehicles (FVs) OF - - - - OF %™ . .

A PowerSfream Onfario is runring & solar storage pifol

* Ag part of the Nova Scotia Communily Feed in Tariff Program (COMFIT), sdminisfered by the Nova Scotfia DOE but no longer accepting
applications. Hinss ' gty :
* Southern California Edison, for example, offers a special melersd EV rates,

# Massachusstts is currently developing an energy storage farget, 2020 mandates expected (o be sef in July 2017,
% Very small pifol project Mg www nspower.casan/homenewsroom/news-releasestlean-energy-project. aspx
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How has the definition of CDM changed over time in Ontario?

« Targets have shifted from province-wide peak demand to LT evel energy targets driven by larger policy goals which, in
turn, lead to government directives

« i the past {(pre-2008), progress included savings funded culside of IES0 (then OPA) COM programs (Renewable Energy
Standard Offer Programs, Enwave, third tranche funding for LDCs)

« {ombined Heat and Power was formally added {o be considerad as prograss (o targsls

« Savings from time-of-uUse was previously included

« The definition of CDM that is counted towards targets has changed over time and targets have shifted from broad, province-
wide energy and demand reduction targets o localized, LDC energy targets

is the current definition appropriate to achieve the policy objectives of the framework and to align with Ontario’s
broader GHG reduction goals?

« There are several technologies and approaches currently not included in the definition of COM that have both customer and
systam benefils and align with one or more of the Government’s policy obigctives
« Interactions with other policies must also be taking Into consideration {a.¢., net meatering, ndustrial conservalion mbiative)

« Al technologies and approaches align with some policy obiectives, but not all align with GHG reduction goals
« interaction with other policies should be considerad
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How does the definition of CDM in Ontario align with the definition of COM/DEY in other jurisdictions?

IS0 s unigue among system operalors given its oversight of DSM activities conducted by constituent LDCs

in other jurisdictions {nol Ontario), DEM plans and the funding allocated (o them, foous primarily on energy efficiency and
demand rasponss programs, aithough CHP may be included as well as piloVRE&D budgsls

in other unsdictions (not Ontario), DR investments are typically part of DEM plans, including &.¢. direct load control
programs, smart appliance programs, and behavioural programs

DER investments are supported most commonly by a combingtion of ratapaver (operating expenss, specificirequired
funding request”, or surcharge) and public {8.q. provincial/state/federal) clean energy grants and funds, as well as non-ulility
revenue streams and operationsl cost savings. *E.g. requirements to develop and submit 'smart gnd’ or "grid modernization’

in most other jurisdictions, Voltage reduction (VR) is funded outside of DEM budgets, and s genearally viewed by regulators
as a prudent operational enhancement and not a DEM activity, In Massachusetis VR has been funded as part of ‘grid
medernizationy, and in California, where many utilities have been actively pursuing voltage reduction for decades, voltage
reduction studias 1o find additional incremental savings have baen part of smart grid pilod initiatives. Navigant i awars,
however, of urisdictions/utilities that have included CVR in DSM budgets {(e.g. PECG in Pennsylvania)

Generally, DSM includes the technologies included undsr "customer energy efficiency” and "dispatchabile demand response”
{as defined in this report)

DER and smart grid invesiments are typically funded outside of DEM

The treatment of both combined heat and powsr and voltage reduction varies across jurisdiction
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Based on the preliminary assessment of the current stats of definition of CDM, the following areas will be considered
in the market research phase:

8

Understand the mieractions between this report and other topic reports {e.g., celiaboration, chimate change, planning
ntegration, budgets and targets)
Consider policy interactions during market research phase (e.g., nel metering and Industrial Conservation initialive) and the
impact on adoption of different technologies and approaches
Where a technology/approach should be funded is not a simple policy question and there are many considerations, for
axampie:
- Seale {cross with topic 3 - collaboration):
¢ DERs are promoted in many wnsdictions through both government and private funding which may require scale
{0 succassiully promote adoption
. Demand responss can be funded both locally and through the IES0 with different objectives. The structure of
the wrisdiction and local vs. system neads have a large impact on how the funding/orogram administration is
structured
* Cost/benefit equity (glignment belween those who fund a resource and those benefit from g resource on atime
and geographic scale)
- MarkelUSystem (cross with topic 5 - planning integration):
. The degree to which {1} the resource 18 nesded (s.q., renswable integration and the need for balancing

resouwrcas), and (2) the market can support the ability 1o earmn revenues {&.0., capacily costs and reserve
marging, ancillary services markets, technology o provide automated demand response, dynamic pricing {rate

struciures)
- Policy goals {oross with climate change + planning integration):
» is gridd modermization a goal and/or promoted elsewherae?

. What is the role of the regulstor?
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funding
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