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Q)

Objectives )’
EAST POINT
1. Why does energy storage make sense? ENERGY

2. How Is an energy storage project developed?

3. What energy storage technologies exist today and what does the future
hold?

ASA CONNECTIONS SUMMIT >



Q)

What We Do 1
EAST POINT

East Point Energy is an energy storage project development firm ENERGY
partnering with electric cooperatives, municipal utilities, and investor-
owned utilities.

Technology and contractor agnostic - we find the right solution for each
project
Management Team experience:

1 GW,.+ (over $1.5B) operating PV and

wind projects ? E:g\rgl‘:on 4'5 EIEIJEKEGY 2, Gulf Power G“"“';,'gﬁsﬁ
e 200 MW in NC, 35MW w/ ElectriCities ' B
members X
IDAHO _
« Over a decade of experience developing ELECTRICITIES SR E‘Sﬂ?ﬁ m
DER'’s ok

& conEdison Solutions fJ-#E% EVERS=URCE

Energy. Efficiency. Expertise
Lincoln Electric System
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Why does energy storage make sense? Value

TYPICAL APPLICATIONS OF ENERGY STORAGE

SHORTER SIALLER
1 ANCILLARY SERVICES
(SECONDS - MINUTES) BEHIND THE METER

2
0 3
A T E RAMPING P>
e P "’*‘ g (30 MINUTES) Q
T a B
' > = NON-WIRES
R O ALTERNATIVE-
- (1 -4 HOURS) o © DISTRIBUTION
24
a ; PEAKING &
g (2 - 4 HOURS) o
— o]
= N
e w NON-WIRES
BASE LOAD !
g ¢ ALTERNATIVE-BULK
Energy storage is the bacon of the grid R (AR
=> it makes everything better
. BATTERY ONLY . COUPLED WITH SOLAR PV COUPLED WITH HYDRO

OR NATURAL GAS CTs

Source: Smart Electric Power Alliance, 2018
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Wh y? CO St DeC I I n eS C reate m O re Val u e Lithium-ion battery price, historical and forecast

Li-ion battery price ($/kWh, 2017 real)

1,000 A
Q00
Cost: B0 4
700 r
e Decline of >80% from 2010 o Ya 2025 mpled
. ) 400 price: $96/IWh 2030 implied
» Forecasted to continue to drop, but rate will 300 * \ prive
200 .
slow L P T S, — k
0
: 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
* Drlven EV market ‘ 4 Observed price = = =18% learning rate
G I’OW'[ h . Global cumulative energy storage installations
« >1,000 GW market globally by 2040 - e

w Japan
® United Kingdom

e ~2GW installed in US in 2020, >200% YoY = = Auslia

France
600 = ﬁ i " Southeast Asia
B Latin America

_Ee .
_-_-
400 isER" Germany
= o India
45 _--—‘IIII ® United States
—— L] = china
2 2

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2033 2040
Source: BloombergNEF
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Why? Policy Momentum

1. Energy Storage Studies - commissioned by
state legislature in both North Carolina and
Virginia
NC Executive Order 80 - Clean Energy Plan
Duke Energy Grid Improvement Plan

4. Duke Energy 2018 IRP - $500MM on energy
storage

5. VA Clean Energy Economy Act — 3.1GW
energy storage by 2035

ASA CONNECTIONS SUMMIT

Figure 5. Q2 2019 Energy Storage Action, by Action Type

North Carolina

Clean Energy Plan

Energy Storage Options for
North Carolina

ystem

PREPARED BY
NC State Energy Storage Team

PREPARED FOR
Energy Policy Council
Joint Legislative Commission on Energy Policy

NC STATE IRt =

UNIVERSITY [NC . Policy & Action Recommendations

DRAFT

. Studies & Investigations
I Policy, Regulation, and Planning

[l Financial Incentives and Rates

. Deployment
- 3 or More Types of Action

NORTH CAROLINA
2019




How Is an energy storage project developed?

Development Operation

Strategy & Environmental Operations,
Financial Site Feasibility Site Control Engineering Wl Discretionary Permits and e Construction & Maintenance, &

. Interconnection Permits & Tax . Contracts Commissioning Asset
modeling studies
management
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Determining Use Case

Load Shifting Upgrade Deferral Ancillary Services
“Beat the Peak” Defer the need to improve Avoided cost of equipment
existing infrastructure to address:

Save $ on monthly and
annual peak transmission e Substations
demand charges

Voltage regulation

 Distribution Frequency support

Black start

e Transmission

Resiliency & Reliability

The value of an energy storage project increases if the value streams are stacked
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Strategy & . . Discretionary y < Utility Construction O&M - Asset
n N " ermits an . evenue Contracts
modeling Permits & Tax GiEs Interconnection Management management

Financial Optimization

How can you maximize the value of the project?

« Optimizing capacity and energy (MW and =_E== S
MWh) e = = = e TE

Capex, Opex, tax treatment = R e e e e =
T " "
...... : 3
S :
Par ek e "
= :
Dhrwrardt Charges. " L] 5 o » s el £l £l E3 "
,

» Risk management with extended warranties :
and performance guaranties e

e @ o " @ ] = = ] » " w 0

. . . . e = w 5 = = F ] ) @ s ] ] s 5

[r—— - = ' 7 e b7 B 18 = 5 i) & 7 B 7 1 @ g 5 5

[ f— et e T T T T R T YT R YT YL R Y TN Y T ) T TAE Tiema VR
(= w = 3 = 3 ) 58 30 = 0 5 50 T 5 P F u 5 s 5

Py Tanin  ARen  PATEe AR FARS  TLApm | Biampcs  FLAnGS  Tiaasm T ¥ T T T T T T R T e TP T T T =) APt PaAmece  Fimmms

5

Frecpa et " " w " () " s = " 7] " = ] 5 w £ = = ® 5

5

o 4T e P o 0300 SLMSE HIANIGY  SLASSO0 fLANBNC  SLAASD00  31Mem30 1000 B 9000 BLAINDNN  SLAM0  SLAASOIO BLAGSSS  $LAAIO  $LAI00 00 e Mno  fLansce  Sinseses

« Evaluation considerations: IRR, ROI, NPV
of CaShﬂOW’ eqwty paybaCk’ etc. *Sample ownership financial model (simplified cash flows)

Where on my electrical system can | maximize
financial returns?
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Site Feasibility, Control and Area Considerations

. Ownership of land?

Commercial Battery System Footprints « 1 page

Current Commercial Battery Systems

. Lease or purchase?

BATTERY ASSEMBLY (IMWh)

RELATIVE
SIZE

BATTERY TYPE AND SIZE

. Easements required?

. Title issues? (Encumbrances, mortgages, etc.)

633%

Flow Battery (Vanadium Redox)
342 sf per ~1IMWh

. Environmental — wetlands, floodplains, cultural resources

. Site area - energy density of different chemistries

630%

Lead Carbon Battery
340 sf per ~1MWh

T

296%

Sodium Sulfer Battery
160 sf per ~1MWh

159%

Lithium lon Battery - LFP
Bé sf per ~IMWh

115%

Lithium lon Battery - NCA
62 sf per ~IM\Wh

100%

Lithium lon Battery - NMC
54 sf per ~IM\Wh

I
|
|
I
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Environmental
Permits and
studies

Utility Construction O&M - Asset
4 Revenue Contracts
Interconnection Management management

Discretionary
Permits & Tax

Strategy &

modeling Site Control Engineering

Engineering : B : : \
] :
EAST POINT

ENERGY

. Geotechnical .
. Hydrology

. Electrical

. Mechanical (HVAC)

. Structural (foundations)
. ALTA Survey

PRELIMINARY
NOT FOR CONSTRUCTION

]
L

024/3019
DATE

DESCRIPTICN

RAPPAHANNOCK
ELECTRIC
COOPERATIVE

System Size [as chown) 2MWEMWH

Margo Road, Spotsylania, VA
CONCEPT PLAN

1. Equipment is representative only and may change baced on availability and market conditions.
2. This drawing is a preliminary design = not for construction.
Interconnection Voltage 13.2kV 3. alldimensions specified here are for reference only, do not scale this drawing. DRAWING NO.

c o W-101

A B
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Enwror}mental Utility Construction O&M - Asset
Permits and

Discretionary Revenue Contracts

Strategy &

Site Control Engineering

Permits & Tax GiEs Interconnection Management management

modeling

Interconnection

GENERAL NOTES
DATA
. . ' AC PEAK OUTPUT AT POI - 10.0 MWAC*
+INVERTER RATING - B40KVA / BADKWAC
. In parallel with grid L NETER G2
+ TRANSFORMER RATING - 3360 KVA
POINT OF DOMINION ENERGY « TRANSFORMER QUANTITY - 4
INTERCONNECTION: YR Ton « BATTERY UNIT - TBD AT CONSTRUCTION
d d - - - + BATTERY UNIT TOTAL - TBD
+ BATTERY RATING -
. Standard interconnection
FUSED CuTouT KNIFE BLADE KN\FE BLADE G‘“‘G WER“TED KNIFE BLADE KNIFE BLADE
aC k a e L] 51"‘7“' EIISTDMER DWNED H W NOTE
p g . < e - 1 OUTPUT LIMITED TO 10 MW VIA PLANT
T S Lsmanc Lstmans o aupuent uniire e creun CONTROLLER.
. Ao aeeRs R e o Sineur 2. 11INVERTERS OF THE THE 12
° Meterlng INVERTERS WILL BE LIMITED TO 833 KW,
2. 1INVERTER OF THE THE 12 INVERTERS
WILL BE LIMITED TO 837 KW.
. PT/CT'’s
SouiL e Rk BELLA ENERGY CENTER
oo WD e
[ s
. Recloser g
i‘g stanon
s‘_ﬂ‘%smﬁ Fﬂ
A
. DC voltage 1,000-1,500V
SAME AS
TR1
3360 KVA
. AC voltage 480-600V
(e
TR
| 1 |Added note on limited outpu} ~ 8/15/19
. Step-up transformer
R4 7 REV DESCRIPTION DATE
SWEAS
. « . s E
_ o 3360 KVA | fovervee ?
«  Roundtrip Efficiency ~85-90% e W) M e e
B . KeyTech
§ T SUPPLIED EQUIPWENT 15 REPRESENTATIONAL OWLY.
B e T Bt DN e Y
DBIMONAL CIRGUIT PROTECTION NOT SHOWN. TBD A5 6428 W. WILKINSON BLVD #229
5. UTILITY 70 SPECIFY THE TYPE, QUANTITY, AND SCZE OF ALL BT Belmont, NC 28012
AL MaNUAL A0 REMOTE e Yo PROJECT NAME
TaERiENT & REPRESEATATVE ULy a0 MY CHuNGESASED | | EAST POINT ENERGY
AL PWERTERS, COMSINER BORES, AND DISCONNECTS BELLA ENERGY CENTER, LLC
3 EYETEMDESIGN ANDINGTALLATION WILL COMPLY WITH NFPAT0
ST o0 e AL 4T INTERCONNECTION
VERSION S AOPTED SINGLE LINE DRAWING
August 28, 2019 PROJECT- SHEET
MONTHYR. 08/19 IC-BEC-1
SCALE:
ISSUED FOR INTERCONNECTION APPROVAL NOT FOR CONSTRUCTION
DWG-19-012.1A
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Permits and Environmental Studies

Jurisdictions:
. Federal
. State

. Local — county

. Local — municipality

Common Name

Scientific name

Federal Status

Survey Window

Bird

American Wood Stork Mycteria americana T February 15 — September 1
Bald Eagle Haliaeetus leucocephalus | BGPA October 1 —May 15
Red-cockaded Woodpecker Picoides borealis E April 1 — July 31

Mollusk

Carolina Heelsplitter Lasmigona decorata E,CH March - September

Plant

Canby’s Dropwort Oxypolis canbyi E February — March

Rough-leaved loosestrife

Lysimachia asperulaefolia

Mid May — September

Smooth coneflower

Echinacea laevigata

Late May — October

BGPA = Bald and Golden Eagle Protection Act

T = Threatened

ASA CONNECTIONS SUMMIT

Strategy &
modeling

Legend
[ socaricn site Bounsary
HWI Wetlands

Environmental
Permits and
studies

Utility Construction
. Revenue Contracts
Interconnection Management

Discretionary

Site Control Engineering Permits & Tax

Legend

[ tsoccricn S0 ioncery (g
SC 2010 - Richland Ce.
| Elevations

-

Legand
] Gooscn St Boundary
ol revs rimm ranel

O&M - Asset
management




Revenue Contracts

Direct Ownership Tolling Agreement Shared Savings
. Requires a capital * No capital cost to utility * No capital cost to utility
investment and/or loan . 31 party owned . 31 party owned
(CFC, etc.)
. :  Utility has rights to call on » Value to utility is the
tﬁlrlgt;ye f; 225?&2”;3;:2:“ battery for a fixed "tolling” difference between the
fee demand charge and
and future revenue s :
streams * Value to utility is the :g{% ssportlon ofthe
« Most autonomv with difference between the J
battery usage y demand charge and the  More complex (setting a
y g tolling fee + cost to baseline, etc.)
charge

* Long-term contract
* Long-term contract
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Construction and Commissioning

Long lead items:
« Batteries (~4-5 months)
o Step-up transformers

Installation:

* Minimal assembly on site
o Civil

» Electrical

Commissioning

« 3" party withnesses commissioning
Source: Duke Energy, 2019
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Sterling Municipal Vermont Electric Rappahannock

Light Department, Cooperative Electric

MA Cooperative (REC)
e« 2 MW/4 MWh in MA e 1 MW/4 MWhin VT « 2 MW/8 MWh in VA

* Li-ion chemistry « Li-ion chemistry * Li-ion chemistry

* Operating since 2016 « 10-yr lease e COD of 2020

e Value streams:
* Transformer deferral
« Load shifting
* Resiliency
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Current Li-ion Chemistries

NMC LFP NCA

« Most commercially available Lowest energy density (~1.5x) ° Highest energy density

« High energy density « Lower cost, more BOS * Space constrained sites

- Better for shallow cycle « Safest chemistry * High cost
applications (volt/freq. » Better for deep cycle * Primarily Tesla/Panasonic
support, etc.) applications (load shifting, product

LG Chem, Samsung, etc.)
Panasonic * Lower nominal DC voltage

« CATL and BYD
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Chemistries and technologies on the horizon...

Redox Flow Solid State Thermal Storage
« Oxidation-reduction « Similar to traditional Li- » Cryogenic storage
_ _ ijon batteries N\ A ¥
reaction of ions of  Chill air to liquid

* Solid electrolyte « Liquid air heated to

generate pressurized gas
propel turbine

vanadium, etc.
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Redox Flow Batteries

A d V a n t ag e S Vanadium redox battery (VRB) VRBs use two vanadium electrolytes (V2+/V3+ and V4+/V5+),
o LOW degradat|0n, |Ong SerV|Ce I|fe which exchange hydrogen ions (H+) through a membrane.
. Polysulfide-bromine battery (PSB) Sodium sulfide (Na,S,) and sodium tribromide (NaBr;) are used as
d Ve ) at' Ie — Can ad d ress S h 0] rt an d IO n g electrolytes. The sodium ions (Na+) pass through the membrane
d u rati on sto rag e during the charging or discharging process.
o S a.l: ety _ I ow p Ot e ntl al .I: or runaw ay Zinc-bromine (Zn-Br) battery Solutions of zinc and a complex bromine compound are used as
electrodes.

thermal event

Disadvantages

« Complex — need for pumps and
secondary containment vessels

 Low energy density - 6x space vs NMC
* First generation commercial projects
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Solid State Batteries

Advantages
 Charging — charges 6x faster than liquid cell
* Increased energy denSity vs NMC Lithium-ion battery All-solid-state
« Longer cycle life battery
 Low leakage currents

« Safety — Non-flammability | I I | I 2oy I:II‘I:II I

Disadvantages ; Solid electrolyte
. Cathode
 Costis unclear
* First generation commercial projects
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Cryogenic Storage

Advantages
* Energy density similar to NMC

 Long duration

* Less geographical constraints vs other
long-term energy storage

o Zero emissions and benign materials

Disadvantages
* First generation commercial projects

* Impractical for small scale energy
storage

* Low round-trip efficiency

* Permitting requirements for the height of
the equipment
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Www.eastpointenergy.com

FOLLOW US ON LINKEDIN:

@ /company/east-point-energy/
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The energy behind public power

www.electricities.com

FOLLOW US ON SOCIAL MEDIA:

@ElectriCitiesNC
0 @ElectriCitiesNC
0 @ElectriCitiesNC

@ /company/ElectriCitiesNC
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