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List of acronyms
Below is a list ofacronymsusedin this document

BOS = balance of system

CAISO = Californigndependent System Operator
CCA = Community Choiceénergy

COD = commercial online date

CPUC = California Public Utilities Commission
DSCR = Debt Service Coverage Ratio

FIT = feedin tariff

GHI = global horizontal irradiance

GWh =gigawatt-hours

ITC = investment tax credit

kW = kilowatt

kWh = kilowatt-hour

LADWP = los Angeles Department of Water anBower
LSE Hoad-serving entity

m2 = meter squarel

MRP =Market ResponsivePricing

MW = megawatt

MWh = megawatthour

NEM = netenergy metering

O&M = operations and maintenance
SDG&E=San Diego Gas and Electric

PPA = pwer purchase agreement

PV =photovoltaic

RPS = Renewable Portfolio Standard

W = watt

Xac = capacity (in alternating current)!

Xoc= capacity(in direct current)

L All capacity references in this document are in alternating current (AC) unless noted otherwise.
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Executive Summary

The document details recommendatios for the City of San Diegand the load-serving
market analysis, solar insolation forthe City of San Diegoand best practices associated
with existing FIT programsworldwide .

This guide is divided intosix sections. The first section, titledProject eligibility, details the
criteria for projects to participate in the, 3 %8I @\ny new Rerewable Portfolio Standard
(RPS)}compliant generating facility, sited within the , 3 %drifory ,and sized up to3
megawatt (MW) be eligible to participatein the program.

Section two, titled Program size andiming, offers recommendations on how to best initiate
and expand the FIT programCapacity for the FIT program will be limited by available
budget, which is tied to the expansion 0O E A  cudténterthaseand revenuesIn
summary,the LSEshould open a7.5 MWac2 program in spring 2019, with a plan to openan
additional 7.5 MW of new program capacityquarterly with 5 MW in the last quarter,
reaching 50 MW of allocated capacitpy spring 2022. A 50 MW FIT program would supply
roughly 1.1% of OE A to@l%dn@al energy sales from local renewable energy sources.

Section three, titledPricing, provides insights and recommendations for initiaFIT program
pricing and overall pricing design Initiating the FIT with a 20-year fixed price contract at
aninitial price of 8¢ per kilowatt -hour (kWh). The program hasfour pricing adders: 1) a
built environment adder to guide FIT projects to be sited omooftops, parking lots, parking
structures, and other built environments 2) a small projectadder to support a greater
diversity of FIT projects; 3 acommunity benefit adder to guide siting of FIT projectsn
disadvantaged communitiesand on tax-exempt built environments; and 4) a
Dispatchability Adder to support the development of storage projects paired with FIT
projects. Thesepricing recommendationsare based uponrecent solar pricing datg solar
insolation for the City of San Diegaelevant FIT program pricing design, and relevant site
lease costdata.

This program alsorecommends the use ofMarket ResponsivePricing (MRP), which is a
best practice in FIT program dsign. Pricing is critical to successful procurement under the
FIT. Theoptimum fixed-price contract offer is defined as the price that will attract the
desired amount of new local renewable energy capacity within the defined timeframe and
at the lowest cost to customers. Prices set too high will ensure rapid development of local
renewable energy capacity but wl result in less clean energy producddr a given budget

or cause unnecessary upward impact on electricity rates. Prices set too low will not attract
the market to developthe desired amount of local renewable energy capacity-hrough
Market ResponsivePricing design, the price paid under the FIT will adjust based on market
response to ensurehe LSEs paying the optimal price for local renewable energyn
addition, MRP has also beeapplied to the Dispatchability Adder in order to attract the
desired amount of storage capacity

2 All capacity references in this document are in alternating current (AC) unless noted otherwise.
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Section four, titledProgram budget details the financial requirements toestablish and
maintain the FIT program. The budget required will depend othe amount of capacity
procured, as well as the price paidor power. Ultimately, the ability to financeexpansionof
the FITwill depend onthe, 3 %évéhues.

Section five, titledPolicies and proceduresletails howthe LSEcan managats FIT program
to be efficient andeffective. Our recommendations, which arbased upon lessons leared
from the design of FIT programs nationwide,address how to structurethe application
process,how to guideprojects into and through the programqueue, andhow to develop
effective contracts for wholesale procurement.

Section six, titledAnticipated challengesdetails potential hurdlesthe LSEmay face when
implementing aFIT program.

|.  Project eligibility

This section contains recommendations for determming project eligibility for participation
in the LSEB BT program.

a. New resource

The generating resourceshould be new, meaning thattihas not produced or delivered
electric energy prior to the date in whichthe LSEreceives its application.

b. Location

The project should be located entirely within the service territory of the LSEwhich is
comprised ofthe City of San Diego

c. Technologies
All technologiesthat are compliant with Californiad BPSrequirements should be eligibleto

participate in the FIT.Eligible fuel sourcesmay include, but are not limited to, the
following:

1 Solar photovoltaic (PV) 9 Digester gas
1 Solar thermal 1 Landfill gas
T Wind 1 Geothermal

The development of local renewable energy projects will be detenined by physical
limitations and resource opportunities in the FIT regionas well as thepricing
requirements of the program.
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d. Renewable resource quality in the City of San Diego

The City of San Diegbas ample solar siting opportunities more than 490 MW of technical

PV sitingpotential was identified in the Solar Siting Surveyf viable sites A site is defined

as a unique address (or group of related addresses) with potential to host at least 1,000 kW
(AC) on rooftops, parking lots, parkingstructures, and logical aggregations thereof.

The City of San Diegboasts a strong solar resourcegFigure 1below showsthe solar
resource quality? based on global horizontal irradiance (GHI» acrossthe entire city.
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Figure 1: City of San Diego solar resource quality

There is a daily insolation of 4.55.0 kWh/m 2/day for the downtown area of the City of San

Diego, while the rest of thecity has a slightlyhigher solar resource quality 0f5.0-5.5

kWh/m 2/day . This datacomesfrom OEA . AOGET 1T Al 2AT AxAAT A %l AOCU
Solar Radiation Databasé

Solar energy production depends on two primary factors. The first is the solar resource

NOAT EOUh AT A OEA OAATT A EO xEAOEAO OEA OI1AO
rotational path using a tracking systemAs shown inTable 1below, olar installations that

utilize a ground-mounted, single-axis tracking system will see greater annual energy

production. It should be noted that fixed installationsA OAT 6 O to&ftbps BuAcAn alBd

SablrGA2Y Lt {2fF NJ wlk RALF (A 2 ylergy Lafioratory, @a&iBeab G A2yt wSySgl of
http://rredc.nrel.gov/solar/old data/nsrdb/199312005/tmy3/, last visitedOctober18, 2018.

Page7 of 43


http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/

Clean#Coalition

Making Clean Local Energy Accessible Now

be installed as parking canopies or ground mounte8iingle-axis trackingis usedonly in
larger ground-mounted installations.

Table 1. Solar energy production by locale and system type

Solar resource Annual energy
Location quality System type production
(kWh/m 2/day) (kWh/kW/year)
SanDiego 5.00-5.50 Fixed rooftop installation 1900
San Diego 5.00-5.50 Single-axis tracking 2371
installation

There was no significant wind potential found within the City of San Diegas shown in
Figure 2 below.

Large Wind Turbine Project Area
—— Freeways
—— Highways
OceanlLakes
Incorporated Cities
! Publicly Owned Land
mll Tribal Lands
Wind Power Classification
Resource Potential
Marginal
N Fair
1 Good
00 Excellent
I outstanding
- Superb

D Noise Wavier Area

EXICO

Figure 2: City of San Diego wind resource quality*

Basedon the assessmenbf local renewable energy resource potential solar PVholds the
greatest promise for renewable energy generation ithe City of San DiegoHowever, it is
unnecessary o prohibit other renewable technologiesthat are able to produce clean local
energy at theestablishedprogram price. Therefore,a FITprogram that is open toall RPS
compliant technologies andallows the market to deliver local renewable electricity
generation at the offered pricewould be more beneficial However, the LSEmay wish to
limit eligibility of local sources to zero emission or net emission reduction facilities
however.

4 Planning and Development Services, County of San Diegfi71Wind Energy Ordinance. Wind Resource Map
available atttps://www.sandiegocounty.gov/pds/advance/BOSMay8PODN@.html Last visited October 18,

2018.
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e. Project sizing

The maximum alowable project sizefor OE A FIB $hduld be3 MW. This is slightly
larger than similar, existing Community Choie Energy (CCE) FIT programs, including
Marin Clean Energy and Sonoma Clean Power, whose FIT programs have a maximum
project size of 1 MWHowever,the City of San Diegoffers plenty of large project siting
opportunities, and a largerproject cap of 3 MW will enablethe LSEto secure lower pricing
for local renewable energy through increaed economies of scale.

It is worth noting that current California Independent Systm Operator (CAISQ metering
and scheduling requirementsimpact the cost effectiveness of larger projectsence they
reach thel MWthreshold.# Any project over 1 MW is required to schedule through energy
deliveries through CAISOwhich adds capital and oprational costs.Therefore, a 3 MW
project cap provides enough room for larger projects to handléhese additional
requirements.

While asmaller maximum project size would ensurdghat a greater number of projeds
come online through the FITgiven a fixed program capacityit would also require higher
pricing to make projects economically viablelf the LSEwants to ensure a greater number
or diversity of FIT projects, then they should offer a small project adderasSonoma Clean
Power does n its ProFIT program More details aboutaddersand required pricing based
on project sizeare discussed in detailin Section Ill. Pricing

Il. Program size and timing

This section contains recommendations fothe initial size of the, 3 %80T @rogram, as well
as anexpansion planthat aligns with the projectedgrowth of a possibleCCAand makes
strong use of thefederal investment tax credit (ITC)

f. Initial program size

It is recommendedthat the LSHaunch a FIT programof 7.5 MW, which will meetroughly
0.17% ofthe# EOU | /£ ®idllanngaBoAddhirodigh this first capacity allocation.

As a frame of reference, it iforecastedthat a CCAIn San Diego will serve an annual load of
5,600 GWhfrom 2020 through at least 2034. This load data comes from Willdan Financial
3AOO0OEAAO Afleasibitity siudy foAa@& An théCity of San Diego on July 231
which is shown below in Figure3.

4 Pacific Gas & &ttric, Rule 21 Tariff, Advice Letter # 4865Filed January 20, 2015, Decision Nel2835, pg.
183, available abttp://www.pge.com/tariffs/tm2/pdf/ELEC RULES 21.ddftvisited October 18, 2018.
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Base Case Scenario
6,000 = Opt-Up to 100%
EEEpEEEEEEEEE®R

Residential Qutdoor

5,000 -
Lighting
m Qutdoor Lighting
. 4,000 Small <20kW
% ® Agricultural
3,000
Commercial/lndustrial
Large >20kW
2000 =

Commercial/Industrial
Small <20kW

Residential CARE

u Residential

2020 2022 2024 2026 2028 2030 2032 2034

o

Figure 3: Annual load forecast for the City of San Diego®

San Diego Gas and Elect{8§DG&E)servedan annual load 08,500 GWh from 20 to
2016. This bad data comesfromOEA #EOU 1| £ 3 Al
Report Index,which is shown below in Figure4.

Baseline Year and 2016 Update

The 2010, 2015 and 2016 grid supplied electricity use is provided in Table 4.

Table 4 Electricity Use (grid-supply only) in City of San Diego

2015 2010 - 2015
(reported in 2015 Updated
2010 2016 Annual Revised* 2016 2016 % | 2016 %
Change
Report) Change
Electricity U
ectricity Use 8,572,155 | 8,450,904 8533909 | 8290454 3% 3%
(MWh)
Emissions from
Electricity 3,138,613 2,620,493 2,598,196 2,326,138 -26% -10%
(MT COze)
* Revised values reflect updated information from sources.
MWh = megawatt hour, MT CO-e = metric tons of carbon dioxide equivalent
The MWhs do not include transmission and distribution losses, or self-serve electricity generation. 2015 and 2016
electricity use excludes military, San Diego Unified Port District, and San Diego International Airport use.
Sources:
SDG&E 2017, Energy Policy Initiatives Center 2017

Figure 4: Annual load for San Diego Gas and Electric’

6 City of San Diego Feasibility Study for a Community Choice Aggregate, July 2017. Available at:
https://www.sandiego.gov/sites/default/files/san_diego_cca_feasibility study final draft main_repdrl-7
17.pdf last visited on October 18, 2018

"City2F¥ {ty 5A832Qa [/ tAYIGS 1 0GA2Y tfly HAMT
https://www.sandiego.gov/sites/default/files/appendix_for 2017 annual report.pdist visited on October 18,
2018.
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An annualload of 8,500 GWh trandates t08,500,000 MWh. 0.17% of this annualload is

roughly 14,250 MWh, or 14,250,000 kWh per year. Using a fixedtilt solar PV system inthe
City of SarDiegoas the standard FIT project, each kW of FIT capacity will produce roughly
1,900 kWh/kW/year. This means thata FIT programwith a capacity of7.5 MW will serve
0.17% and 5 MW will serve 0.11%fOE A  ar9aldo@d, as illustrated inTable 2 below.

Table 2: Initial LSE Energy FIT program sizing

Initial FIT AU ERETEY P Annual LSE | Percent of total
capacit production from each | deliveries through enerav sales LSEretail sales
pactly KW of FIT capacity FIT 9y
7.5MW 1,900 kWh 14,250,000 kwh | 8,500,000 MWh 0.17%
5 MW 1,900 kWh 9,500,000 kWh | 8,500,000MWh 0.11%
g. Program expansion and timing

It is recommendedthat the LSEplan to increase itstotal FIT program procurement to 50
MW, equalto 1.1% of its total annual load as shown inTable 3below.

Table 3: A 50 MW FIT program for the LSE

FIT Ann_ual energy Annual energy Annual LSE Percent of total
capacit production from each deliveries through FIT energy sales LSEretail sales
pactly kW of FIT capacity 9 oy
50 MW 1,900 kWh 95,000,000 kWh 8,500,000 MWh 1.1%

We recommendthat the LSEallocate 30 MW of program capacity each year, releszd in
quarterly increments of 7.5 MW, with 5 MW in the last quarterof the second yearTable 4
below offers aprogram expansionplan that scalesthe FIT to50 MW of online capacity by

spring 2022, which will provide 1.1% of O E A

to%iEn@al load by its secondyear of

operation. It is worth noting that through dfering capacity in predictable,quarterly
allocations,the LSEwill drive a sustainableand increasingly efficientrenewable energy
market in the City of San Diegas well as learning from market response toeduce FIT
pricing over time. Market ResponsivePricing designis discussed in detail inSectionlll.

Pricing.
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Table 4: LSE FIT program expansion and timing

Total EIT Estimated Approximate FIT as a percentage

Allocation Capacity roaram commercial annual energy of total LSE

date allocation P sgilze online date deliveries through estimated retail
(CODy FIT® sales’
Spring2019 7.5MW 7.5MW Fall 2020 14,250,000 kWh 0.17%
Summer 2019 7.5MW 15 MW Winter 2020 28,500,000 kWh 0.34%
Fall 2019 7.5MW 22.5MW Spring2021 42,750,000 kWh 0.50%
Winter 2019 7.5MW 30 MW Summer 2021 57,000,000 kWh 0.67%
Spring 2020 7.5MW 37.5MW Fall 2021 71,250,000 kWh 0.84%
Summer 220 7.5MW 45 MW Winter 2021 85,500,000 kwh 1.0%
Fall 2020 5 MW 50 MW Spring 2022 95,000,000 kWh 1.1%

h. Timing of contracted capacity

Importantly, there will be a time lag between whernhe LSEoffers FIT program capacity
and when projectscome onlineand begin delivering energyto the LSE We would expect,
and recommend requiring,acommercial online date (COD) 128 months after the power
purchaseagreement(PPA is signed withthe LSEFor reference,the Los Angeles
Department of Water and Power (LADWPhow requires 12 months to COD, with g@ossible
6-month extension, in its FIT program However, it can takea project6 months orlonger to
completethe application review processand have a signed PPA aift¢he application is
submitted. Applications will not start to come in until after the capacity is released to the
market. Therefore, we assume a total lag time of 18 montls 6 months for the application
process and PPA executiomndthen 12 months tobring the project online.

i. Capacity management

If any capacityremains unclaimed within 30 days of the upcoming allocationthen that
excess capacity should be rolled into the nexlocation. For example, if .5 MW
allocation in spring 2019 receivesonly 4 MW worth of applications, then thesummer 2019
capacityallocation shouldtotal 11 MW ? the originally planned 7.5 MW plus the3.5 MW
of unclaimed capacityfrom spring 2019. This will ensure that the program remains on
track to deliver the desired capacity in line with the program timelineUltimately,
budgetary constraintsmay cap the release of new FIT program capacitif a higher price
must be paid to procure locarenewable energy, then the amounbf capacityprocured may
decrease Asthe LSEmakesthis financial determination, it is key to remember tm that it
will begin paying for power not when FIT capacity is released, but when the projects
receive the permission to operate (PTOy around 18 months later.

5 Assuming a total lag time of 18 months from capacity release to Fl@cgsajelivering energip the LSE 6
months for the application process and PPA execution, and then 12 months to bring the project online.

6 This energy will be delivered to the LSE based on the commercial online date of FIT prajettéie capacity
allocation date.

" Using the commercial online date of FIT projectsot the capacity allocation date.
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Last, through a transparent and continual offering of new program capacity, as shown
abovein Table4, the LSEcan effectively utilize Market ResponsivePricing in its FIT. A
Market ResponsePricing approachwill ensure that the LSEis offering to pay neither more
nor less than is necessary to procurtocal renewable energy. More details oMarket
ResponsivePricing are provided in the following section on pricing.

lll.  Pricing

Given that solar PV is expected to be ti@imary technologyresponding tothe FIT, his
pricing analysis evaluates the market picing required to spur development ofwholesale
local solar PVinstallationsin OE A teBite% .O

Pricing is critical to succestul procurement under the FIT.The optimal fixed price is
defined as the price that will attract the desired amount of nevlocal renewable energy
capacity within the defined timeframe and athe lowest cost tocustomers. Prices set too
high will ensure rapid developmentof local renewalde energy capacity but will result in
less clean energy producddr a given budgetor cause unnecessary upwal impact on
electricity rates. Prices set too low will not attractthe market to developthe desired
amount of localrenewable energy capacity. It is worth noting that a FIT contract pricehigh
enough to trigger a strong market responseandrive down renewable energy prices more
rapidly over time. This is because ssmore system installers participate in the local market,
increasedexperience, competition and economies of scale will support loweFIT prices
AEOAO OEA tibl@iggshave Beén réach&dHowever, price declineswill be offset
to the degree that prime solar siting opportunities are limitedin the FIT areg asthe best
siteswill likely be developedearly on.

In developing pricing recommendations, the energy resource potential fahe City of San
Diegois first modeled against standard system performance to establish the technical
potential of installations in the city. Full development and operational costs arthen
modeled for system owners? based on survey data and cost trends to determine the
revenue required for the modeled project to be financially viable. Market potential is
estimated based on observed iarket penetration distribution in regional markets in
comparison to cost factors and relative siting potentiain the City of San Diegoas
illustrated in Figure 5below.
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Resource Technical Economic Market
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Figure 5: Market potential

j. Initial 20-year fixed pricing

Based on our analysist is recommendedthat the LSEutilize afixed, non-escalatingFIT
PPAprice initially set at 8¢/kWh for a term of 20 years? recognizing that this will
primarily be viable pricing to support larger, ground-mounted projects.Pricing in this
range may also support development of solar installations on buildings where property
owners are the owner of the FIT system, whitwould eliminate the site lease cost
component.

AsTables 57 below illustrate, it is expectedthat a price of8¢/kWh is aconservative
starting point to incent market development oflarger solar PV projects around3 MW in the

, 3 9sbrdceterritory . Smaller projects will require a higher price, as these are assumed to
be fixed installations in built environments, producingroughly 20% less energy per watt of
capacity. Solar PV projects sized around 500 kWill require an assumedPPArate of
12.7¢/kWh, while projects around 100 kW will require aneven higherassumedPPA rateof
13.9¢/kWh.

Projects sitedoutside of downtown San Diegare likely to be more costeffective, ashe

areas outside of downtown have slightly higher solar resource, larger PV siting
opportunities, and alower cost of landcompared tothe rest of theCity of San Diego
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Table 5: Required FIT pricing by solar PV project size for the City of San Diego!

. 20-year fixed PPA
Type of system S;zitgfns]czl\;avr P)V Ins(tg}lve\:/d C;) St price (¢/kWh)
y AC b No sales tax
Built environment 100 kW roof $2.19 13.9¢
Built environment 350 kW roof $2.02 12.9¢
Built environment 500 kW roof $1.96 12.7¢
Built environment 1 MW roof $1.81 12.0¢
Ground-mount 1 MW tracking $1.76 9.6¢
Ground-mount 3 MW tracking $1.70 9.3¢

Pricing at8¢/kWh is lower than the projected PPA rates shown ifTable5 above. However,
this conservativeinitial FIT pricing is designed to protectthe LSEfrom overpaying for its
first 7.5MW tranche. Given thathe LSEx | T & @ pukcha3ing energy from this first
tranche until mid-2020, starting the FIT PPA price aB¢/kWh accounts for continued
reductions in renewable energy costs over the nexivo years? as wellcostreductions
expected fromthe recentpassage of Assembly Bill 398, which includessales tax
exemption for electricity generating facilities (defined as thegeneration or production, or
storage and distribution, of electric power from sources other than a conventional or
nuclear power source).The sales tax exemption is anticipated to reduce PPA market rates
by roughly 7.75%. The LSEwill only set the initial price, and the future PPA price offered
through the FIT will be guided by market response, which is discussed in more detail
below.

Taking the3 MW ground-mount project as thestandardfor O E A FIB, $iic©developers
will likely make use ofthese costeffective project sites first Table 6 illustrates how costs
are expected to change with respect to the year of installaticand the role of site lease
rates in determining a financially viable FT price.

11 The assumptions for this pricing are:

- Pricing is based on site lease cost at 20% of revenue ($40,000/MW/year).

- Observed site lease rates for rooftops have been higher than this 20% regbaue, adding about 1¢/kWh to
0KS tt! NIGSo® 1 26SOSNE GKS Y2RSEtSR tt! NIGS A&
building owners, in conjunction witbro forma Model Lease Agreements.

- Prevailing union wage adds 0-25%¢ to these figures.

I OKASQ@I
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Table 6: 3 MW tracking PV system costs and solar prices for a FIT in San Diego

Solar PV system details Necessary 20-year PPA pricing ( ¢/kWh)
Avplicable ;:]/S;a!tz (:n With With site lease With site lease With
Commercial | PP y no cost at10% of cost at20% of site
. investment | costat 8% . . .
online date : ; site FIT project FIT project lease
tax credit decline
(year) (ITC) rate annually lease revenue revenue costs at
= 8 = 9
($IW o0 costs | (~$20/kW/yr) (~$40/kWlyr) $50/kW
2018 30% $1.70 75¢ 8.4¢ 9.3¢ 9.9¢
2019 30% $156 7.0¢ 7.9¢ 8.8¢ 94¢
2020 26% $144 6.8¢ 7.7¢ 8.7¢ 9.2¢
2021 22% $1.32 6.7¢ 7.6¢ 85¢ 9.1¢
2022 10% $1.21 7.0¢ 7.9¢ 8.8¢ 94¢

Some site owners may elect to own the FIT system, thereby eliminating site lease costs
altogether. For the vast majority of projects, however, third-party ownership of the FIT
system is expected ana site leasewill be required. It is recommended that theLSEshall
promote ade factostandard site leasdinancial arrangementthat is basedsolely on
revenue-sharebetweenthe third-party FIT owner and the site ownerwith 10% to 20% of
the revenue being provided to the site ownerGenerally, the revenueshare will belower
for ground-mount leasesthan those onrooftops. The provisioning of standardized, pro
forma site leaseterms, based on al0-20% FIT project revenueshare, will save time and
cost in the project development process, andxpected tobe wellreceived by the market.If
the LSEwere able tofacilitate standard site leasearrangementsat 10% revenue-share,
then it would be able to secure local reneable energy at lower cost, as shown ifiable 6.

Alsoshown in Table 7is the impact of thefederal ITC, which provides a significant
incentive for the installation of renewable energy. The IT®eginsto decline starting in
2020 and declinesmarkedly in 2022. More details on the ITC are discussed further below.

We based solaPV systems detailgor Table 6on historicall® and projected installed cost
trends! and component prices'? reflecting average costs fosimilar PVinstallations in
California. This base cost is adjusted to reflect pricing trends for subsequent years,
calibrated to comparable metropolitan rooftop PV deelopments and site lease rateand
adjusted for differences in solar irradiance ad sales taxin the City of San Diego

8Site lease cost based on 10% of PPA gross revenue represents $20/kW/year averaged ovgetne@tract

term.

9Site lease cost based on 20% of PPA grosnevrepresents $40/kW/year averaged over they&ar contract

term.

10 Tracking the Sun Report VII: An Historical Summary of the Installed Price of Photovoltaic in the United States
from 1998 to 2013 (Septemb&017).

11 Deconstructing Solar Photovoltaic Pricing: The Role of Market Structure, Technology, and Policy (December
2014).

gl d{ d {2f NI R018E)S D ¢clay awviSHKSTI NDOKo ' yR GKS {2f | NJ 9y SNHe@
www.greentechmedia.com/research/ussphast visitedOctober18, 2018.
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Projected installed cost and component price trends have exhibited annual reductions of
approximately 12% in recent years, but there ig strong indication of slower cost
decreases through the remainder of the decade. Therefore, the lower value of 8% annual
cost decline is reflected in the modeled cost and PPA pricing projection results.

As thePV market further matures, price declines will continue to flattere resulting in
lower decreases in installed costsThis will be further compounded by the facthe ITCwill
also decreasen the coming years, as shown below.

Everything you need to know about the
extension of the ITC

30% 30% 30% 30%
26%

10%
permanent 10%
for commercial credit

2016 2017 2018 2019 2020 2021 2022

SourceEnergy SageApril 2016
Figure 6: Extension of the ITC

Therefore, it is not expected thatcost reductions in the installed cost of solar PV systems to
outpace the planned stepdown of the ITC Given budgetary constraints, it is beneficial for

the LSEto bring as much capacity online as possibjebefore the ITC benefit erodes
significantly at year-end 2021.0ur recommendedFIT program timing will bring all 50 MW
of local renewable generation online bySpring 2022 2 ensuring that the LSEstrongly
leverages the financial benefitof the ITC.

k. Market Responsive Pricing structure

The success of an energy procurement program often hinges updatermining the
appropriate fixed price paid for energy whichis a major challenge in designing fixegbrice,
long-term contracts. Historically, the most widely used mechanisms to set a price for
energy have been auctions or administrative price settingdowever, both mechanisms
have been criticized on several fronts.

The high cost for bid preparation and qualification for parties seeking to sell energy,
combined with low certainty of success, discourages participation in auctions, while the
development d a request for offers and management of the responses is a substantial
burden for the purchasing agency. These factors create disproportionately high transaction
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costs when seeking to attract development afommercial-scale projects. Additionallythe
audion approach does not sendhe market clear and consistent pricing signals that assist
developersin determining whether a potential project is financially viable and worth
pursuing.

Administratively set fixed prices are optimalonly if the price matches actual market prices.

If the price is set too low, there is insufficiehparticipation in the program. If the price is set

Ol 1T EECEh OEAT A OCil1T A OOOE6 1 AU AT OOA AT A OE
Administrative determination of appropriate pricing requires significant effort, and even

the best effort cannot perfectly account for all market factors.

Market ResponsivePricing (MRP) is an effective and easto-implement mechanism that
allows the price offered to automatically adjust as thenarket responds to the program. The
essential feature of MRP is to adjust the initial FIT prices offered over time based on the
market uptake. With high interest in a FIT, the offered price adjusts downward for future
PPAs. With lowmarket interest in a FIT, the offered price adjusts upward for future PPAs.
MRP has emerged as a best practice for accurate price discovery, through ongoing polling
of the market, over the duration of an energy procurement prograri®# A1 E £l OT EAS O
Renewable Energy Market Adjusting ariff (ReMAT) program utilized a similar approach of
adjusting the offered price based on market response and has successfully driven
competitive pricing for solar PV projectsWhen purchasing electricity from local renewable
generators under a FITthe LSEshould utilize the MRP approach to adjust the price for
successive longterm PPA offers.

There are several advantages of MRP over competing pricing mechanisms and methods. By
adjusting the contract price offered to developers as the market respondse LSEcan
efficiently meet its procurement target without administrative recalculation to estimate the
correct price. Pricing with MRP is also fully transparent, resulting in market efficiency and
a drive towards the lowest viable prices, while also linting risky speculation through

being forced to place bids at prices that are unreasonably low, as happens with auction
programs. Competition between sellers for the available contracts maintains the lowest
viable pricing while reducing project failure risk when compared to an auction mechanism,
as generators are not trying to win a bid, and are far less likely to contract at a price that is
too low for the project to be built. Finally, MRP offers visibility and control over program
costs. Procurement plannig limits the amount of energy/capacity contracted at the offered
price, so policymakers are able to control the rate of uptake, the maximum price paid for
energy, and total expenditures for purchased energy.

To implement MRP, program designers must firddetermine tranches for assessing market
response, the magnitude of price adjustments (up and down), and the length of the waiting
periods to gauge market response before the price is adjusted. For example, a FIT using
MRPwill allow the first 7.5 MW of cgacity to contract at a starting fixed price. If thdirst

7.5 MW tranche fills quickly with projects, then the price paid for the following7.5 MW
tranche is reduced by a predetermined adjustment. If, on the other hanthe first 7.5 MW

Baal Ny SG wSalLlRyairgdsS t NAOAy3dY t2fA0e aSOwwwekanY . NASTIE
coalition.org/site/wp-content/uploads/2013/07/MarketResponsivéricingBrief14 ssw7-May-2013.pdf last
visitedOctoberl8, 2018.
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of availablecapadty is not procured within the planned time frame, then the fixed price
adjusts upward by a predetermined increment after a set period of timér the subsequent
tranche.

The MRP mechanism continues to apply through the lifetime of the FIT, which meaihat
only the initial fixed price is determined in another manner. The use of MRP limits the risk
associated with a starting price that might not beptimal, and deliberations over the
starting price can be minimized? further reducing administrative burden.

The LSEshould be aware that asmall program will have proportionately fewer
participants, which means fewer data points and limited opportunity for market response.
A smaller program also needs time to garner market interest and establish a record of
successful contracting and developmnt.

With that in mind, we recommendthat the LSEinstitute an MRPmechanismfor its FIT.
Pricing adustments should be made quarterlywhen new FIT program capacity is allocated.
Adjustments of°0.25¢ are large enough to ensure program pricing is markeésponsive,
while not so large that wild swings in pricing will create an unstable and ineffective
program. However, this MRP design includes a price decrease®b¢if the LSE receives
valid applications totaling more than 11.25 MW for any given tranchayhich is 150% of the
desired 7.5 MW quarterly capacity. This will minimize risk for the LSE by ensuring a larger
price drop if the market shows very strong ability to deliver local renewable energy
capacity at a set price.

Thefollowing guidelinesdetailTl OO OAAT i 1T AT AAA -20 [ AAEAT EOI

program:

Downward price adjustment

9 If valid applications exceeding 11.25 MW (15% of 7.5 MW, the desired quarterly
capacity) have been reserved as of 30 days prior to the next schedulgdarterly
procurement, then there is a downward price adjustment of 0.5¢.

1 If valid applications totaling between 7.5 MW and 11.25 MW100-150% of desired
guarterly capacity) have been reserved a of 30 days prior to the next scheduled
guarterly procurement, then there is adownward price adjustment of 0.25¢.

No price adjustment

1 If valid applications totaling between 4.5 MW and 7.5 MW (between 80 and 100%
of dedred quarterly capacity) have beenreserved as of 30 days prior to the next
scheduledquarterly procurement, no price adjustment isnade.

Upward price adjustment

1 If valid applications totaling less than4.5 MW(less than 8% of desiredquarterly
capacity) have been reserved as of 30 days jor to the next scheduledquarterly
procurement, then there is an upward price adjustment of @5¢.

Note that quarterly pricing adjustments allow adequate time for potential providers to
respond. And our recommended priang adjustments are proportionalto the level of
market response, while providing increments sufficient to change market response the
next allocation.
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The LSEshould not drop the offered FIT price, via the MRP mechanism, if there is any
rollover capacity remaining from previous unfulfilled tranches. This approach will help
ensure that the program remains on track to bring the full 50 MW of capacity onlenby

Soring 2022, which will make strong use of the ITC before it declines to 10% in 2022.

The LSEshould create a universal maximum price, which is the maximum price the LSE will

pay for energy through its FIT program. A clearly defined universal maximumrice will

OAT A A OECiT Al O1 OEA 1 AOEAO AAT OO OEA ,3%80 1
upper limit for its FIT program budget. It is recommendedthat the LSE establist®.5¢/kWh

as its universal maximum FIT price

Figure 7 illustrates the potential MRP adjustments ovethe few first allocations of the, 3 %6 O
FIT,with the price adjustmentsbased on market response.

Universal maximum price » 9.5¢
of 9.5¢/kWh
8.5¢
—- 8.25(
8.25¢
% 8¢
/ o
S%
7.75¢
8.25¢
8¢/kWh e 8¢ <
All pricing: ¢ per kWh R 7.75¢
7.5¢
‘0_23 8¢
\ 775¢ q 7.75¢
e 7.5¢
-sad‘
7.25¢
7.75¢
7.5¢ —- 7.5(
%\‘ 7.25¢
R .
7¢
Program Period 1 Program Period 2 Program Period 3
Spring 2019 Summer 2019 Fall 2019

Figure 7: Market Responsive Pricing (MRP) base line for the LSE
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I. Pricing adders

It is recommended thatinitiating the FIT with a fixed, non-escalatingPPAprice setat
8¢/kWh for a term of 20 years. We also recommend thahe LSEoffer four pricing adders
on top of its FIT rate.The concept of pricing adders is simple. ThieSEidentifies what
characteristics it would like to see in its FIT projectand then creates adderso its FIT
price to incentivize these project characteristicslt is recommendedthat the LSE
implement four pricing adders: a built environment adder, a snall project adder, a
community benefit adder, and aDispatchability Adder.

i.  Built environmentadder

Developing local renewable energy projects within the built environment helps preserve
pristine spaces and minimize the environmental impacts of these projects To drivethe
siting of FIT projectsto within the built environment 2 which includes rooftopsand
parking lots ? the LSEshould offer a 20% built environmentadder for projects sited in
these locations. The 20% bui environment adder will be calculated based on the baseline
20-year FIT pricing. For example, ithe LSEs offering 8¢/kWh,then a1l MWFIT project
sited on a large, commercial rooftop would receive 9.6¢/kWh for the full 20-year contract,
as illustrated below in Table7

Table 7: Example pricing for a 1 MWAC rooftop solar project

FIT pricing Built environment adder (20%) Final pricing for the FIT project

8¢/kWh 1.6¢/kwh 9.6¢/kWh

ii.  Small projectadder

To encourage a greater number and diversity of projects to come online through the FIT,
that the LSEoffer a small projectadder.

Any FIT projectsizedunder 350 kWacshould receive al0% adder on the baseline FT

pricing. Any FIT project sizedunder 100 kWacshould receive a D% adder on the baseline

FIT pricing. The estimate for apricing adder that would stimulate somedevelopment of

smaller projects within the FIT program.The LSEshould regularly assess the effectiveness

of the small projectadder and adjust theadder percentageas necessaryeither up or down,
AAPAT AET ¢ I1T OEA 1 AOEAOSO AAEI EOU O1T AAOGAIIT D
Table 8below illustrates initial small projectadder.
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Table 8: Small project adder

FIT project size

Small project adder
(% based off current FIT price)

Less than or equal to 10KWac 20%
Greater than100 kWacand less than or equal t850 kWac 10%
Greater than 30 kWac 0%

For example, a 350 KWcFIT project sited on a large commercial rooftop should receive the
20% built environment adder and a 10% small projectadder, asillustrated in Table 9

below.
Table 9: Example pricing for a 350 kWAC rooftop solar project
FIT pricin Built environment Small project adder for projects Final pricing for
pricing adder (20%) between 100 kW and 350 kW (10%) the FIT project
8¢/kWh 1.6¢/kWh 0.8¢/kWh 10.4¢/kWh

A 100 kWhcFIT projectsited on a large commercial rooftop should receivéhe 20% built
environment adder and a 20% small projectadder. This is illustrated inTable 10below, for
baseline FIT pricing of8¢/kwWh.

Table 10: Example pricing for a 100 kWAC rooftop solar project

FIT oricin Built environment Small project adder for projects Final pricing for the
P 9 adder (20%) up to 100 kW (20%) FIT project
8¢/kWh 1.6¢/kwWh 1.6¢/kWh 11.2¢/kWh
Communitybenefitadder

To encourage the siting of local renewable energy projecis disadvantaged communities

and ontax-exemptfacilities, such asnunicipal properties, nonprofit facilities, public

housing, and schoolgt is recommendedthat the LSEoffer a community benefit adder. The
community benefit adder, of 5% on the baseline FIT pricingwill apply to any FIT project

sited on atax-exempt facility or located in a geographic area thas one of the25% highest
scoring census tracts in the CalBEP8 O # A1 %1 OE O] whiéhQshublicly avalable ®1 T 1
These are primarily in central San Diego south of 194 and west [#05, and in Otay Msa in

the southeastas shown in Figure B below. This rating is in alignment with how California
Senate Bill 535 designates disadvantaged communitiés.

14 4CalEnviroScreen 340

I FEATF2NYALI QA hFTFAOS 2F 9YBANRYYSyYyGlrEt | S GF

https://oehha.maps.arcgis.com/apps/webappviewer/index.html?id=4560e7c745c299b2d0cbb07044#ast

visited on October 18, 2018.
5AaFROIY(ilI ASRIA2AFEHMYAGREAhTFAADBO 2F 9YDBANRYYSY
available atttp://oehha.maps.arcgis.com/apps/View/index.html?appid=c3e4e4e1d115468390cf61d9db83efc4

Ba{. pop

last visited orOctober18, 2018.
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Figure 8: Map view of the City of San Diego using CalEnviroScreen 3.0

For example,a 100 kWAcFIT projectsited on arooftop in an eligible CalEnviroScreen 3.0
community should receivethe 20% built environment adder,a 20% small projectadder,
and a 5% community benefit adder This is illustrated in Table 11below, for baseline FIT
pricing of 8¢/kWh.

Table 11: Example pricing for a 100 KWAC rooftop solar project sited in a CalEnviroScreen 3.0
disadvantaged community

n . Small project adder for . : . -
. Built environment : Community benefit | Final pricing for
FIT pricing adder (20%) projects é%ot/g ) Lol adder (5%) the FIT project
8¢/kWh 1.6¢/kWh 1.6¢/kWh 0.4¢/kWh 11.6¢/kWh

The community benefit adder should applyonly to projects sited on built environments

CalEnviroScreen 3.0 Results (June 2018

and sizedno larger than1l MW, as larger projects are more likely to be economically viable

without any pricing adders.
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iv.  Dispatchability adder

To encourage the develoment of energy storage withinthe City of San Dieggt is
recommendedthat the LSEoffer a dispatchability adder. This adder is a fixed/kWh bonus,
whereas theother adders (built environment, small project, and community benefit) are a
percentage ofthe current baselineFIT PPA price.

Pairing local renewableswith local energy storagecanprovide many benefits to the grid
and associated valueo the LSE These benefitand valuesinclude:

1 Making renewable energy dispatchabléo match grid requirements and potentially
reaping energy arbitrageand capacityvalue.

1 Reducingpeak congestionon the transmission anddistribution grids and
potentially reaping associated congestion relief value.

f  Matching the energy supply and demand for a given LSE, includia CES O
forecastedversusreal-time experience, and potentially reaping value from avoiding
scheduling penaltiesetc.

When an energy storage systensideployed in conjunction with an ITGgualifying resource,
the ITC can be applied to the cost of thentire system.In order to receive full ITC value, the
energy storage system must be 100% charged by renewable energy. Otherwise, the ITC
percentage is reduced on a straighline basis until 75% of the charge is coming from
renewables for 75% of the ITC vaie (at least 75% of the chare needs to come from
renewables to be eligible for any ITC on the energy storage systenfihis means thatthe
LSEcanfacilitate the ITCbeing leveraged andsecure the benefits of energy storage at a
lower cost than otherwise possible.

For an energystorage project to be eligible for the dispatchability adder, it must meet the
following operational requirements:

1 The energy storaggower capacitymust berated ata minimum of 100 kWand a
maximum of thenameplate capacity of he renewable energy projecto which it is
attached. For example,a 2 MW solar project can have a battery with a power
capacitybetween 100 kW and2 MW.

1 The energy storagecapacity must provide a minimum oftwo hours and a maximum
of four hours of thenameplate power capacity. For example, a battery with a 1 MW
power capacity can have the dispatchability dder apply to between 2MWh and 4
MWh.

1 The full amount of energybeing paid the dispatchability alder must be available
daily.

1 The energy storage facility must follow the dispatch schedule provided lthe LSE
with as little as one-hour advance schedulingand the storage systemmust
eventually be able to allow direct dispatch control per futurd.SEspecifications.

Dispatchable enewables facility owners will be compensateddaily via a 15¢/kWh
dispatchability adder for their full KWh deliverability rating. This adderis paid based on
the capacitythat a project guarantees it can deliver on a daily basid.the LSEcalls for
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dispatch and a project is not able to deliver its promised capacitg, penaltymay be
enforcedto deter such behavior Any shortfalls from the contracted levels under the
dispatchability adder must befor justifiable weather-driven or planned mantenance
reasons.lt is recommended that unjustified shortfalls be penalized50 times the value of
shorted amounts, and three or more unjustified shortfalls within a rollingl2-month period
result in potential termination of the dispatchability adder for the offending facility 2
solely at the discretion ofthe LSE

Table 12:Example pricing for a 3 MWAC solar project paired with a 3 MW / 6 MWh battery

el PIEme Annual cost of
Pricing Energy output FIT oricin Dispatchability for the enerav for the
component (kWh/year) 16 pricing adder delivered gl)_/SE
energy
_ Norr 3,510,000 8¢/kWh 0¢/kWh 8¢/KWh $280,800
dispatchable
Dispatchable 2,190,000 8¢/kWh 15¢/kWh 23¢/kWh $503,700
energy
Total 5,700,000 13.76 ¢/kWh 17 $784,500

Pricing for the dispatchability adder is based on detailed analysisf! % 3s6l&+storage

project with Kauai Island Utility Cooperativels, as well as IH§ O
Following the Grid Storage Currentiechnology, cost, and economiés Table 12 shows, IHS

I DOEI

expects to see pricing in the 1&85¢/kWh range between 2020and 2025 for lithium -ion
energy storagelt is worth noting that this pricing does notconsiderthe ITC benefit, which
can be secured by pairing storage with an IT{Gualifying resource.lt is expectedthat an
adder of 15¢ for each dispatchable kWlhlelivered to the LSEwill drive deployment of some
energy storage capacity withinthe City of San Diego

16 This assumes 1,900 kWh/kVeér of energy production, which is in line with solar resource quality assessment

for the city of San Diego and used consisitethroughout this report. Rounttip inefficiency of energy storage

devicessnot reflected in these figures but could haveiampact of 10% or more for energy that goes in and out of

the battery.

17 This is the average price, in cents per kilowatdtir, paid by the. SEor energy from this project.

B4 9{Q bS¢g YhANKRIE 2%t 81} 1 SN { K2ga
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2017, available atttps://www.greentechmedia.com/articles/read/aeputs-energyheavybattery-behindnew-
kauatsolarpeaker last visitedOctober8, 2018.
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Figure 9: Pricing outlook for lithium-ion battery storage in the U.S.

Similarly, with the aforementioned FITrate structures, MRPstructure applies tothe
dispatchability adder. Such a mechanism could be designed to adjust the dispatchability
adder (¢/kWh), either up or down, based on whether the market is able to deliver
dispatchable renewable energy at the offered pric&Ve recommend that the LSE allate 6
MWh of program capacity each year, released in quarterly increments of 1IM\Wh, totaling
10 MWh by spring 2022. Through offering capacity in predictable, quarterly allocationghe
LSEwill drive an efficient dispatchability adder in the City of SarDiego, sustained by MRP
in order to reducedispatchable energypricing over time.

For example, a FIT usin@IRP forits dispatchability adder will allow the first 1.5 MWh of
capacity to contract at a starting fixed price. If the firsi.5 MWh tranche fills quickly with
projects, then the price paid for the followingl.5 MWh tranche is reduced by a
predetermined adjustment. If, on the other hand, the firsi.5 MWh of availeble capacity is
not procured within the planned time frame, then the fixed price adjusts upward by a
predetermined increment after a settime period for the subsequent tranche.

The following guidelines detail our recommended dispatchability addewith an MRP
| AAEAT EOI A1 O OEA ,3%60 &) 4 DBOI COAIl g

Downward price adjustment
9 If valid applications exceeding?2.25 MWh (150% of 1.5 MWh, the desired quarterly
capacity) have been reserved as of 30 days prior to the next scheduled quarterly
procurement, then there is a downward price adjustment 01.5¢.
1 If valid applications totaling between1.5 MWh and 2.25 MWh (100-150% of desired
guarterly capacity) have been reserved as of 30 days prior to the next scheduled
quarterly procurement, then there is a downward price adjustment ofL¢.
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