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0 Energy Storage: 67
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Advé\nced Inverters

Remote Dispatch ® Significant promise in this

e Ability to control PV generation to a tech nology
specified % of nominal power

® Grid-reactive settings currently
Over Frequency Response leveraged in Germany

* Ability to automatically reduce active
power with frequency deviations . ® Potential for remote settings

and controls on the horizon

PF Control Mode \ Challenges on two-way

* Ability to supply/absorb reactive power : communications still being

du'rl‘ng PV operation researched
e Ability to control Power Factor B

fremmm Fault Ride-Through \\

e Ability to supply reactive current during \
fault ride-through period \\

»
Source: German Association of Energy and Water Industries (BDEW) Guidelines \
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/Energy Storage Applications by Technology

ELECTRIC ENERGY
TIME SHIFT

ELECTRIC
SUPPLY
CAPACITY

Advanced Lead
Acid Battery

Lithium lon Battery

Lithium lron
Phospnate Battery

Sealed Lead Acid
Battery

Sodium Sulfur
Battery

Vanadium Redoy
Flow Battery

ELECTRIC SUPPLY

RESERVE CAPACITY- FREQUEMCY RELIABILITY | RENEWABLES

SPINNING REGULATION | & QUALITY | CAPACITY FIRMING VOLTAGE SUPPORT
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7/ Sqlar Energy Foigcasting o

o't Mahonal Weathes
Frediction Models

Power Predichion

‘Wind Plant Data

Oiptional Vendor
Praditchen Maodal

Wendar Satisheal
Engine

Humian Farscosher
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Fundamental
Economics |

Consumer | | \ \
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40%

il
! Su::-urce: 1.5 PV Leaderboard, Q1 2015

Third-Party Sales

B SolarCity

m Vivint Solar

B Sungevity

B Sunrun
Verengo Solar
Next 5 Installers
All Others
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Fa D& Growing Amongé&l Customers
/ : D\spite rates that contain less subsidy

m’ﬁ‘ / _;I_cu rrently msta”e& DS S ——— —— e
~/ at over 1,000 locations by |
e tesolar

T .

Fact: Since 2012, top U.S. companies have ramped up
their solar capacity by more than 100 percent.

Top 10 Companies Installing Solar (MW)

Walmart 1 I 105.1

-'I“‘ Kohl's 2 IS 5 2
Costco 3 I 5 ]
BEFERE

Apple 4 I 407
IKEA 5 IEE—— 3o
. Macy's 6 NN ()8

“‘ Johnson & Johnson 7 [E—— 178
Target & NN 149
-“‘ MecGraw Hill 9 We—— 141

Staples 10 W 137
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/ Sources of Cost

Economies of scale play a significant role in solar cost efficacy

~ Utility-Scale Fixed — $1.80/ Residential Rooftop - $3 29/W

Sales Tax . Sales Tax

5% 3%
Installer

Profit & OH
29%

Installer
Profit & OH |

Site ¥
| Preparation ||

Module
21%

Module
36%

Permitting &
Commissioning
8%

Supply
| chain costs
6%

— <
Inverter|
10% |

Installation
Materials

Permitting &

Inverter Commissioning . |nsta||a't|on
2o 39 | Materials

19%
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Residential solar costs are projected to continue cost declines to $1.50/watt in 2020
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~/ PV System Priging Update — Distributed
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Addressing Solar DG Transaction

CAMP 1 '\ CAMP 2

Business as Usual Reforming the Solar Customer Transaction (NEM/rate reform)

Two or More

Single Transaction (Rate) Approach Transactions
GEICH

Apply NEM Reform Existing Rates Solar Rate Reform All Rates
(all customers or solar only)
Independent
| 0
Increased Fixed Energy Sale and
o Stand-by or Solar &Y :
Current Rates Charge and/or Demand Charge Solar Purchase Value of Services
®) . ) Charge
s Minimum Bill Rates
e Currently applicable rates e Add orincrease e Add or increase ¢ Charge for stand- ¢ Retain existing * Design rates to
result in an acceptable basic service customer fee for by capacity, based rates for services reflect itemized
wn transaction charge ($/month) demand on DG system size provided from services from
E * Solar penetration does not ¢ Raise minimum bill (S/kW/month) (S/kW/month or utility to cust. utility to cust. and
- warrant action requirements (S/kW/yr) » Establish second from cust. to utility
a1 (S/month) rate to purchase
04 from customer
=
<




V05 minus LCOE (cents/kWh)

Gap between Value of Solar (VOS) profiles and
. Life-cyde cost of PV: Range for U.S. States Va m\e Of S o I ar

Low V05 Medium V05 High V05 3
5 T L% y - -. ~ -
T SR L, U N SO s o = e,
i B WS W s e
EQanw 3
0 B '
54
-10 +
15 +

N | \‘\\\\\“m““sd‘u-
\l\\\\\\m\*\m’i
T Ak N ol

25 L

Bl No incentives

[ 30% Federal ITC

[ ] 30% Federal ITC + Existing State Incentives
I Federal ITC + Hypothetical 30% State ITC
[] Federal ITC + Hypothetical $0.80 State CBI
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How Community Solar Works
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/ Progr\ram Example:

Orlando\Utilities Commission

/8 Offer: LKW blocks, Up t0.15 kW, at $0.13/kWh

fixed based on actual plant generation; net

Step 1
metered bill credit \ B e 4 blding
g/ Jamn ., ,Equates to $.025/kWh (resndentua or : X il conmerca
/ JE _ ) _
é/-k :h.-(l:commerual) more tha -. current AR
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What are
Participants Buying?
Capacity Offering 74%
Rate Offering  17%

A breakdown of active and planned
community solar program structures.

Capacity Offering Rate Offering

Customer purchases or leases blocks of Customer purchases blocks of energy
capacity — often in panel increments —and, output, measured in kWh, at a

in some cases, receives a virtual or predetermined and sometimes fixed rate,
simulated net metering rate potentially offering a hedge against higher

future utility rates
\

»
“Expanding Solar Access Through Utility-led Community Solar”, SEPA (Sepﬁamber 2014)



Average subscription amounts: Capacity vs. Rate
B Capacity offer
R N B, O N

Average community solar program B Rote offer
subscription amount, based on available

capacity

I Public Power B ou B Co-op

u
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