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What is ETIPP?

Energy Transitions Initiative Partnership Program

Local, trusted, community-based
engagement & outreach

ENERGY TECHNOLOGIES AREA
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How did Block Island get here?

ETIPP and Block Island; how we met... The Commitment From Block Island:

7 A Competitive Application Process with Community 0 Reqgular Meetings and Participation for 12-18 Months
Commitments

13. Please list the names, titles, and organizations for team members (including yourself) who 12. Does the applicant agree to participate in the following activities? *
will serve as key points of contact for your proposed ETIPP project and can commit to o : : . N
o . . . o . * Participate in virtual meetings (30-90 minutes each) with ETIPP staff every 2-4 weeks during project
engaging in the activities listed in question 12. At minimum, there should be a primary and scoping (Summer and Fall 2023) and throughout the remainder of the project (12-18 months after scope is
. . " finalized).
secondary point of contact identified. * )

Provide information requested by ETIPP staff in a timely manner.

Submit feedback about your experience in ETIPP every 6 months during project execution and 6-12
months after project concludes.

We have not finalized how we are going to structure ETIPP project committee. However, Barbara and |
from the BIUD board would be the main contacts. We have a lot of interest from other board and
committees to participate.

Barbara MacMullen BIUD president (primary)

John Warfel BIUD secretary (secondary)

Be available for media inquiries and work with a regional organization by providing photos, diagrams,
video footage, quotes, or interviews, as appropriate and relevant to the ETIPP project.

Be available to other local communities to share your experience and lessons learned via webcast or
conference call.

Judy Gray Sea Level Rise Committee

Cindy Davis Block Island Solar Initiative y
Block Island Health Services  (representative has not been finalized yet) OAs
Block Island Town Council (representative has not been finalized yet) O No
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Block Island ETIPP Application Highlights

Challenges faced by Block Island

0 Energy cost associated with diesel backup in
the case of a cable outage

0 Energy reliability in the case of a cable
outage

0 Sea level rise

Priorities for ETIPP

0 Further investigate options for alternative
energy sources and storage systems
0 Encourage stakeholder and community

engagement on urgent issues related to
climate change
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ETIPP Teamwork to Date: Scoping

Convening bi-weekly to understand Block Island’s priorities and develop a scope of work...

Community Wants/Needs

6

Priorities
Island Berkeley

Institute Lab

6

Available Data

6

Budget & Time Constraints

Block Island
Utility District The Block Island ETIPP Project

6
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Block Island ETIPP Project Scope

Community
Solar Pilot
Program

Community
Energy Block Island
Awareness 2040 Energy
Capacity Roadmap
Building

Block

Island

ETIPP
Project

=
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Where are we going?
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1 Section 2: The Electric Grid
]
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What is the electricity grid?

Basic Structure of the Electric System

Color Key:
Blue: Transmission Transmission Lines Subtransmission
7 A % 500, 345, 230, and 138 kV Customer
Green: Distribution 26kV and 60KV
Black: Generation N
L‘ q Substation
Step-Down
Transformer

Primary Customer
13kV and 4 KV

Generator Step
Generating Statfen Ve T T:::;::-f:n
138kV or 230KV

- Secondary Customer
Generation 190V e SOV

Credits: Union of Concerned Scientists
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What is the electricity grid?

Basic Structure of the Electric System

Color Key:
Blue: Transmission Transmission Lines Subtransmission
7 A % 500, 345, 230, and 138 kV Customer
Green: Distribution 26kV and 60KV
Black: Generation N
L‘ q Substation
Step-Down
Transformer

Primary Customer
13kV and 4 KV

Generator Step
Generating Statfen Ve T T:::;::-f:n
138kV or 230KV

Secondary Customar

120V and 240V
Transmission

Credits: Union of Concerned Scientists
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What is the electricity grid?

Basic Structure of the Electric System

Color Key:
Blue: Transmission Transmission Lines Subtransmission
7 A % 500, 345, 230, and 138 kV Customer
Green: Distribution 26kV and 60KV
Black: Generation N
L‘ q Substation
Step-Down
Transformer

Primary Customer
13kV and 4 KV

Generator Step Transmission

. Up Transformer Custo
oIt et ﬂwr:.rrsor?;row
Secondary Customar
120V and 240V
Distribution
Credits: Union of Concerned Scientists
Wi 3
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Why should you care about the electricity grid?
Everything is becoming dependent on it!

Telecommunications

Buildings

Entertainment

Appliances

I Transportation

Credits : iStock Credits iStock Credits iStock

Credits iStock Credits iStock
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Why should you care about the electricity grid?
This ain’t your great-great granddad'’s grid!

Credits: Pete Larsen Credits: iStock
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Why should you care about the electricity grid?
The generation mix is evolving...

Annual U.S. electricity generation from all sectors (1950-2020)
billion kilowatthours (kWh)

source
2,000 (percentage of
2020 total)
1,500
1,000 renewables (21%)
nuclear (20%)
coal (19%)
500
0 | : . | . : . other (<1%) __
1950 1960 1970 1980 1990 2000 2010 2020 cia)

Source: U.S. Energy Information Administration (EIA), Monthly Energy Review
Note: This graph shows electricity net generation in all sectors (electric power, industrial, commercial, and residential) and
includes both utility-scale and small-scale (customer-sited, less than 1 megawatt) solar.

|
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Why should you care about the electricity grid?

And will need to continue evolving...

Bending

the Carbon Curve

Advocates of strong climate action are urging President Biden to adopt
an ambitious goal of cutting greenhouse gas emissions 50 percent by
2030, to put the U.S.on track to decarbonize by 2050.Without policy
action, climate pollution is on course to rebound and stay level.

U.S.ENERGY-RELATED NET CO2 EMISSIONS
In millions of metric tons, 2005-2020

7000
ACTUAL
6000
g
2 5000 . CURRENT TRAJECTORY
?_E: e 9_T ...................
O 4000
% 2025
S Obama goal
=]
5 ot (26-28% below 9309
L 2005 levels)
= 2000 2030 B_dZOSIu )
Proposed tl er:: 0“21
1000 Biden goal erm targ
(50% below 2005
levels) 0
0% T T T T T T T T o

SOURCES: U.5.Energy Information Administration; ICN research

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION ENERGY MARKETS & PoLicy

PALL HORN / Inside Climate News

17



Why should you care about the electricity grid?
Without a map, do you know where you are going?

Credits: Mapize
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What is electricity?

e-lec-tric-i-ty

/8 lek'trisadée/

noun

1. aform of energy resulting from the
existence of charged particles (such
as electrons or protons), either
statically as an accumulation of
charge or dynamically as a current.

19
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What is electricity?

e-lec-tric-i-ty
/9 lek'trisadé/

1. aform of energy resulting from the
existence of charged particles (such
as electrons or protons), either
statically as an accumulation of
charge or dynamically as a current.

8 ENERGY TECHNOLOGIES AREA

Amps

Electricity
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Which pipe has more throughput (i.e., amps)?

v

s |,¢ 21
: !ﬁh 2= Mg ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION ENERGY MARKETS & PotLicy



What is electricity?

e-lec-tric-i-ty
/9 lek'trisadé/

1. aform of energy resulting from the
existence of charged particles (such
as electrons or protons), either
statically as an accumulation of
charge or dynamically as a current.

3 ENERGY TECHNOLOGIES AREA

Electricity  Volt
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Which pipe has more pressure (i.e., volts)?

= "1
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What is electricity?

e-lec-tric-i-ty
/9 lek'trisadé/

1. aform of energy resulting from the
existence of charged particles (such
as electrons or protons), either
statically as an accumulation of
charge or dynamically as a current.

Ohms Electricity

ENERGY TECHNOLOGIES AREA

ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION
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Which pipe has more friction (i.e., ohms)?

Polished

Rough

v
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What is electricity?

e-lec-tric-i-ty
/9 lek'trisadé/

1. aform of energy resulting from the
existence of charged particles (such
as electrons or protons), either
statically as an accumulation of
charge or dynamically as a current.

ENERGY TECHNOLOGIES AREA

Electricity

Watt

ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION
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Which demands more water (i.e., watts)?

v

. P
!ah ks ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION ENERGY MARKETS & PoLicy

27



Electricity Grid 101
Traditional Design

Basic Structure of the Electric System

Power Flow

Color Key:
5 Tasl Transmiszion Lines
Blue: Trans_;mm_;smn 500, 345, 230, and 138 KV
Green: Distribution
Black: Generation N
L‘l q Substation
Step-Down
Transfarmer
Generator Step T [
Genoraling Statian U Transs ::::‘:nrer :
1IFRV or 230KV
| >
Power Flow

Credits: Union of Concerned Scientists
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Subtransmission
Customer
26kV and 69KV

Primary Customer
13kV and 4 KV

Secondary Customar

120V and 240V

ENERGY MARKETS & PoLicy

Power Flow
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Electricity Grid 101
Planning and Operating Requirements

Basic Structure of the Electric System i__l
L
BT A" e

Color Key:

= i Transmission Lines Subtransmission
Blue: Transmission 500, 345, 230, and 138 KV Customar
Green: Distribution 26kV and E0kV

Black: Generation

L‘
L[4 !i|
'L
]
P

Primary Customer
13kV and 4 KV

Generator Step
Up Transt Transmission

Customar
Iv] 4]
Gengraling Statia 135KV or 230KV

Secondary Customar

Electricity Supply = Electricity Demand /

Credits: Union of Concerned Scientists
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Electricity Grid 101
Integrating New Elements

Basic Structure of the Electric System

Color Key:
Blue: Transmission Transmission Lines Subtransmission
7 A % 500, 345, 230, and 138 kV Customer
Green: Distribution 26kV and G9kV
Black: Generation N
Lg
Primary Customer
136V and 4 KV
Generator Step &
Generating Statian e T T:::‘E:mr
1IFRV or 230KV

Secondary Customar

Electricity Supply = Electricity Demand /

Credits: Union of Concerned Scientists
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Electricity Grid 101
Integration Challenges with New Elements

Local Outage

Basic Structure of the Electric System

Color Key:
= e Transmission Lines 5
Blua: Tfans_;ws_:.smn 500, 345, 230, and 138 KV Cuslomer
Green: Distribution 26kV and G9kV
Black: Generation N
L
Step-Down
Trans
ary e
13KV and 4 kv
Generator Step
Transmission
Up Transformer
Generating Statian Custamer

138kV or 230KV

Electricity Supply # Electricity Demand /

Credits: Union of Concerned Scientists
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Electricity Grid 101
Integration Challenges with New Elements

T

System Black Out

Basic Structure of the Electric System

Color Key:
= e Transmission Lines 5
Blua: Tfans_:-ws_:.smn 500, 345, 230, and 138 KV Cuslomer
Green: Distribution 26kV and G9kV
Black: Generation N
L
Step-Down
Trans =
ary e . 1

13KV and 4 KV

T P Transmission
Transformer
Generating Statian U Custamer

\ 138KV or 230KV

Electricity Supply # Electricity Demand /

Credits: Union of Concerned Scientists
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Thermal Generation Technologies
Operational Characteristics

- Dispatchable: Dependably able to be
turned off, turned on, and generate
electricity at a pre-determined level...
but requires time before it can begin
generating electricity (down time)

o Ramping: Dependably able to change
the amount of electricity generated... but
this is usually limited both over time
(ramp rate) and range (min gen vs. max

gen)

& 33
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Variable Renewable Generation Technologies
Operational Characteristics

| by

-

- Dispatchable: Dependably able to be
turned off and turned on... but level of
generated electricity is highly variable
and uncertain in seconds to hour times
scales

7 Ramping: Unable to change the amount
of electricity generated

Credits: Peter Cappers (LBNL)
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Variable Renewable Generation Technologies
Integration Challenges
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Where are we going?

Section 3: Block Island and the Electric Grid
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Block Island Is Part of a Much Bigger Electric Grid

QUEBEC
INTERCONNECTION

NERC INTERCONNECTIONS

WESTERN P
INTERCONNECTION S . EASTERN
, S INTERCONNECTION
Fé
rd E ~
~
ERCOT ~.
INTERCONNECTION

Credits: North American Reliability Council
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Block Island Is Part of a Much Bigger Electric Grid

QUEBEC
INTERCONNECTION

NERC INTERCONNECTIONS

e b
2 b

Entarnio [ J £ i
o ova Scotia
4 L (Mew England
WESTERN " p
INTERCONNECTION ~
7
Fé
rd
ERCOT ™ o
INTERCONNECTION
Credits: North American Reliability Council Credits: Northeast Power Coordinating Council
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Block Island Is Part of a Much Bigger Electric Grid

Key Study Areas
ME
Maine
PO, .
. NH/NT
New Hampshire
and Vermont
Québec y
Entanio o MB 4
L i el L OTIEL
| ; P&G Boston
. E Pittsfield and Boston
. illﬁllllll Greenfield /
LH 2w England S IS o——— (Greater Boston
Greater Boston
# N ? N, gl WegesmELnCentral ﬁ!\lss!:g}useﬂs & (Includes Boston)
= I - {Includes P&G)
- / R SEMA/RI
Southeastern Massachusetts
GHCC \ ECT and Rhode Island
Cidnase  SWLI B
Southwest
Connecticut Source: ISO New England
Credits: Northeast Power Coordinating Council Credits: ISO New England
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Block Island Is Part of a Much Bigger Electric Grid

Key Study Areas

ME

Maine

NHNT

New Hampshire
and Vermont

P&G

Pittsfield and
Greenfield

Western & Central MA

Western and Central Massachusetts
(Includes P&G)

SEMA/RI
GHCC

Greater Hartford
Central Connecticut

ECT
SWGT Eastern

i Connecticut
Connecticut

Credits: ISO New England

E Wi -
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Greater Boston
Greater Boston
(Includes Boston)

Southeastern Massachusetts

Source: ISO New England

Block Island Offshore Wind Project and §“lifgey Strata

Plainfield

Khode island
Sound

New Bedford

Vineya

Geographic, Garmin
¥ Rock S sk Iskurd Soural

Esri, HERE, Garmin,

other contributors

Sources: Esri, GEBCO, NOAA, National

and other contributors

contributors, and the GIS user community
o Esri, Garmin, GEBCO, NOAANGDC, and

. HERE, Geonames.org,

(c) OpenStreetMap

0 10 20 % 40 Kilometers
tegend ]
tratum

Block Island

Coastal Census Units
Y- BIOWP Turbine Locations

e

Block Island Transmission Cables|

120 Kilometers

Credits: Russell et al. (2020)
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Your Electricity Provider: Block Island Utility District

W

-

ANNUAL ENERGY SUMMER MAXIMUM
(MWH) DEMAND (MW)

\/

W

WINTER MINIMUM
DEMAND (MW)

W

CUSTOMER COUNT
(METERS)

NUMBER OF DISTRI- MILES OF
BUTION CIRCUITS DISTRIBUTION LINES
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BIUD Sustainability Initiatives

Energy Efficiency Program

 Demand Side Management Plan
* Energy Audits

Renewable Energy Credit
Purchases

A  Business Lighting Rebates

- MAXIISE ENERGY EFFICENCY « Weatherization Rebates « 24% of annual energy supply
R Urilse on caneon. A * HVAC and Water Heating from existing contracts provide
Rebates RECs

v

« BIUD goes out into the REC
Distributed Energy Export market to cover the remaining
/6% given interest in being
carbon neutral

Compensation

* Avoided cost + Transmission /
Capacity Benefits

« $0.1855 /kWh
« $1,000 DER Meter Rebate

T

42
=98 ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION ENERGY MARKETS & PoLicy



Current On-Island Generating Capacity and Energy

ik
o

o
o

4.0

3.0

Capacity / Demand (MW)

73%

Demand Capacity

Load / Energy (MW)

20,000

16,000

12,000

8,000

4,000
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87%

Load Energy

W Utility-Scale Solar (0.00 @ 13.0% Cap Factor)

m Utility-Scale Wind (0.00 MW @ 30.9% Cap Factor)

M Biofuel (0.00 MW @ 55.0% Cap Factor)
Community-Scale Solar (0.94 MW @ 13.0% Cap Factor)
Community-Scale Wind (0.00 MW @ 30.9% Cap Factor)

m Distributed-Scale Solar (0.26 MW @ 13.0% Cap Factor)

W Distributed-Scale Wind (0.25 MW @ 30.9% Cap Factor)
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Block Island Wind Farm

- 9 GE Haliade 150-6MW
turbines

o 30 MW Nameplate
Capacity

o Owned by Orsted US
Offshore Wind

- Exclusive 20 year PPA with
National Grid (now Rhode
Island Energy)

o 244 ¢/kW + 3.5% annual
Increase

@M! . ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION
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The Undersea Cable

a

U0

Owned by National Grid (now
Rhode Island Energy) since project
initiation

Maximum carrying capacity of
30MW at 34.5kV (relatively low
voltage)

20 year O&M contract for the cable
No backfeeding allowed in current
agreement

Status and capability of the cable is
uncertain after the O&M contract
expires (is the 2021 reburial a good
thing or a bad thing?)

I
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Where are we going?

Section 4: Implications for Block Island’s 2040 Energy Roadmap
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Energy demand on Block Island is going to change

Credits : House and

Credits : iStock

Credits : iStock
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Timing of energy demand is going to change

Hourly U.5. electricity generation and load by fuel for selected cases and representative years ff—"':s}
billion kilowatthours cla
AED2022 Reference case, 2021 AEQ2022 Reference case, 2050 AED2022 Low Renewables Cost case, 2050
300
250 f_.._ﬁ /_\».
200 ' \
150
100
20
[] T —— v
-20
1 2 9 13 117 21 1 ] 9 13 17 21 1 o) 9 13 17 21
hour of the day
curtailment battery storage wind hydroelectric natural gas combined-cycle natural gas and oil peakers nuclear

source: U.5. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022)

Mote: Negative generation represents charging of energy storage technologies such as pumped hydro and battery storage. Hourly dispatch estimates are
illustrative and are developed to determine curtailment and storage operations; final dispatch estimates are developed separately and may differ from total
utilization as this figure shows. Solar includes both utility-scale and end-use photovoltaic electricity generation.
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ETIPP — Roadmap to 2040

1. Develop annual load forecast
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Energy supply on Block Island will need to change

Credits : Green Energy Consumers Alliance
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ETIPP — Roadmap to 2040

1.Develop annual load forecast

2.Develop community-scale renewable energy resource
assessment

i
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Ensure Block Island grid is stable and secure

SUPPLY

DEMAND

Credits : The Motley Fool
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ETIPP — Roadmap to 2040

1.Develop annual load forecast

2.Develop community-scale renewable energy resource
assessment

3. Assess grid integration needs
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The future electric grid on Block Island is uncertain

Electric Renewable Integration

demand energy supply needs



ETIPP — Roadmap to 2040

1.Develop annual load forecast

2.Develop community-scale renewable energy resource
assessment

3. Assess grid integration needs

4.Perform scenario analysis to assess tradeoffs associated with
different potential pathways

@M! 2= NS ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION ENERGY MARKETS & PoLicy

55



Peter Cappers
Staff Scientist

PACappers@lbl.gov
315-637-0513

This is Wallie ©
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