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Where are we going?

Section 1: Who am I & Why Am I Here?
Section 2: The Electric Grid
Section 3: Block Island and the Electric Grid
Section 4: Implications for Block Island’s 2040 Energy Roadmap
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Where are we going?

Section 1: Who am I & Why Am I Here? 
Section 2: The Electric Grid
Section 3: Block Island and the Electric Grid
Section 4: Implications for Block Island’s 2040 Energy Roadmap
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Credits: Universal Pictures

Who am I?
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Credits: Britannica

Born

Grade school

Jr. & Sr. high school

College & adulthood

+ Syracuse, NY
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What is ETIPP?

5

Energy Transitions Initiative Partnership Program
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How did Block Island get here?
ETIPP and Block Island; how we met…

 A Competitive Application Process with Community 
Commitments

The Commitment From Block Island:

 Regular Meetings and Participation for 12-18 Months
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Block Island ETIPP Application Highlights

Challenges faced by Block Island
 Energy cost associated with diesel backup in 

the case of a cable outage
 Energy reliability in the case of a cable 

outage
 Sea level rise
Priorities for ETIPP
 Further investigate options for alternative 

energy sources and storage systems
 Encourage stakeholder and community 

engagement on urgent issues related to 
climate change

Photo by Werner Slocum , NREL 62543
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ETIPP Teamwork to Date: Scoping
Convening bi-weekly to understand Block Island’s priorities and develop a scope of work…
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Priorities

Community Wants/Needs

Available Data

Budget & Time Constraints

The Block Island ETIPP Project

Berkeley 
Lab

Block Island 
Utility District

Island 
Institute
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Block Island ETIPP Project Scope

Block 
Island 
ETIPP 
Project

Community 
Energy 

Awareness 
Capacity 
Building

Community 
Solar Pilot 
Program

Block Island 
2040 Energy 

Roadmap
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Where are we going?

Section 1: Who Am I & Why Am I Here?
Section 2: The Electric Grid
Section 3: Block Island and the Electric Grid
Section 4: Implications for Block Island’s 2040 Energy Roadmap
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What is the electricity grid?
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Credits: Union of Concerned Scientists

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

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

Distribution
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Why should you care about the electricity grid? 
Everything is becoming dependent on it!
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Entertainment

Appliances

Telecommunications Buildings

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!

15

Credits: Pete Larsen Credits: iStock
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Why should you care about the electricity grid? 
The generation mix is evolving…
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Why should you care about the electricity grid? 
And will need to continue evolving…
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Why should you care about the electricity grid? 
Without a map, do you know where you are going?
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Credits: Mapize
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What is electricity?

19

e·lec·tric·i·ty
/əˌlekˈtrisədē/
noun
1. a form 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.

https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=electrons&si=AKbGX_onJk-q0LQUYzV7-GRhpJ5DyzJTOTWpZj4TGA29VyoXQVn35yo4x--0kBTF0HPI6CBH00PEgR8UCJEMdKwTzBX6pKXG8Iwr2ex7IczmrnmGUOXpsqQ%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=protons&si=AKbGX_okS0g0kR2PXn0TLBASIc0mR_qIJqSIARw47r1MkNx1WZizBAMDioUhv_kq7U4Wsyl6K2bOBC2nLuGWtxfQD5ujTpZQNsE2fqM5_8Of3cflEx94Ibc%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=dynamically&si=AKbGX_q4mkMHy1Nmq4yITjHYVzepgraBCJE-aQJJ60ic_kFeiwUEiQA3H2cOGtYgPD7VJt3zuNBqN0k39zgBO7s310vNjq75CT-Ww5boKQEZeHspQji-yZQ%3D&expnd=1
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What is electricity?

20

e·lec·tric·i·ty
/əˌlekˈtrisədē/
noun
1. a form 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.

Electricity

Amps • Measures throughput in a circuit
• Example: 15, 20, 30 amp

https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=electrons&si=AKbGX_onJk-q0LQUYzV7-GRhpJ5DyzJTOTWpZj4TGA29VyoXQVn35yo4x--0kBTF0HPI6CBH00PEgR8UCJEMdKwTzBX6pKXG8Iwr2ex7IczmrnmGUOXpsqQ%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=protons&si=AKbGX_okS0g0kR2PXn0TLBASIc0mR_qIJqSIARw47r1MkNx1WZizBAMDioUhv_kq7U4Wsyl6K2bOBC2nLuGWtxfQD5ujTpZQNsE2fqM5_8Of3cflEx94Ibc%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=dynamically&si=AKbGX_q4mkMHy1Nmq4yITjHYVzepgraBCJE-aQJJ60ic_kFeiwUEiQA3H2cOGtYgPD7VJt3zuNBqN0k39zgBO7s310vNjq75CT-Ww5boKQEZeHspQji-yZQ%3D&expnd=1


ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION | ENERGY MARKETS & POLICY

Which pipe has more throughput (i.e., amps)?
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What is electricity?

22

e·lec·tric·i·ty
/əˌlekˈtrisədē/
noun
1. a form 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.

Electricity

Amps

Volt

• Measures throughput in a circuit
• Example: 15, 20, 30 amp

• Measures pressure in a circuit
• US Standard: 120v or 240v

https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=electrons&si=AKbGX_onJk-q0LQUYzV7-GRhpJ5DyzJTOTWpZj4TGA29VyoXQVn35yo4x--0kBTF0HPI6CBH00PEgR8UCJEMdKwTzBX6pKXG8Iwr2ex7IczmrnmGUOXpsqQ%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=protons&si=AKbGX_okS0g0kR2PXn0TLBASIc0mR_qIJqSIARw47r1MkNx1WZizBAMDioUhv_kq7U4Wsyl6K2bOBC2nLuGWtxfQD5ujTpZQNsE2fqM5_8Of3cflEx94Ibc%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=dynamically&si=AKbGX_q4mkMHy1Nmq4yITjHYVzepgraBCJE-aQJJ60ic_kFeiwUEiQA3H2cOGtYgPD7VJt3zuNBqN0k39zgBO7s310vNjq75CT-Ww5boKQEZeHspQji-yZQ%3D&expnd=1
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Which pipe has more pressure (i.e., volts)?
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What is electricity?

24

e·lec·tric·i·ty
/əˌlekˈtrisədē/
noun
1. a form 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.

Electricity

Amps

VoltOhms

• Measures throughput in a circuit
• Example: 15, 20, 30 amp

• Measures pressure in a circuit
• US Standard: 120v or 240v

• Measures friction in a circuit
• Examples: 15, 20, 30 ohms

https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=electrons&si=AKbGX_onJk-q0LQUYzV7-GRhpJ5DyzJTOTWpZj4TGA29VyoXQVn35yo4x--0kBTF0HPI6CBH00PEgR8UCJEMdKwTzBX6pKXG8Iwr2ex7IczmrnmGUOXpsqQ%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=protons&si=AKbGX_okS0g0kR2PXn0TLBASIc0mR_qIJqSIARw47r1MkNx1WZizBAMDioUhv_kq7U4Wsyl6K2bOBC2nLuGWtxfQD5ujTpZQNsE2fqM5_8Of3cflEx94Ibc%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=dynamically&si=AKbGX_q4mkMHy1Nmq4yITjHYVzepgraBCJE-aQJJ60ic_kFeiwUEiQA3H2cOGtYgPD7VJt3zuNBqN0k39zgBO7s310vNjq75CT-Ww5boKQEZeHspQji-yZQ%3D&expnd=1
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Which pipe has more friction (i.e., ohms)?

25



Polished

Rough
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What is electricity?
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e·lec·tric·i·ty
/əˌlekˈtrisədē/
noun
1. a form 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.

Electricity

Amps

Volt

Watt

Ohms

• Measures throughput in a circuit
• Example: 15, 20, 30 amp

• Measures pressure in a circuit
• US Standard: 120v or 240v

• Measures demand of a device
• Example: 40 vs. 100 watt light bulb

• Measures friction in a circuit
• Examples: 15, 20, 30 ohms

https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=electrons&si=AKbGX_onJk-q0LQUYzV7-GRhpJ5DyzJTOTWpZj4TGA29VyoXQVn35yo4x--0kBTF0HPI6CBH00PEgR8UCJEMdKwTzBX6pKXG8Iwr2ex7IczmrnmGUOXpsqQ%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=protons&si=AKbGX_okS0g0kR2PXn0TLBASIc0mR_qIJqSIARw47r1MkNx1WZizBAMDioUhv_kq7U4Wsyl6K2bOBC2nLuGWtxfQD5ujTpZQNsE2fqM5_8Of3cflEx94Ibc%3D&expnd=1
https://www.google.com/search?sca_esv=3cbe9f3cb5d0638a&rlz=1C1GCEB_enUS1073US1073&sxsrf=ACQVn09GKPiVitwj2PsFhW7oczamuIZxsA:1706886256722&q=dynamically&si=AKbGX_q4mkMHy1Nmq4yITjHYVzepgraBCJE-aQJJ60ic_kFeiwUEiQA3H2cOGtYgPD7VJt3zuNBqN0k39zgBO7s310vNjq75CT-Ww5boKQEZeHspQji-yZQ%3D&expnd=1
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Which demands more water (i.e., watts)?
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Electricity Grid 101 
Traditional Design

28

Power Flow

Power Flow

Power Flow

Credits: Union of Concerned Scientists
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Electricity Grid 101 
Planning and Operating Requirements

29

Credits: Union of Concerned Scientists

Electricity Supply = Electricity Demand
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Electricity Grid 101 
Integrating New Elements

30

Electricity Supply = Electricity Demand

Electricity Supply

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

31

Electricity Supply ≠ Electricity Demand

Electricity Supply

Credits: Union of Concerned Scientists

X X
X
X

Local Outage

X
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Electricity Grid 101 
Integration Challenges with New Elements
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Electricity Supply ≠ Electricity Demand

Electricity Supply

Credits: Union of Concerned Scientists

X
X

X
X
X

X

System Black Out

X
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Thermal Generation Technologies
Operational Characteristics

33

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)

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)

Credits: Peter Cappers (LBNL)
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Variable Renewable Generation Technologies
Operational Characteristics

34

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

Ramping: Unable to change the amount 
of electricity generated

Credits: Peter Cappers (LBNL)
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Variable Renewable Generation Technologies
Integration Challenges

35

Credits: Dan Olis (NREL)
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Where are we going?

Section 1: Who Am I & Why Am I Here?
Section 2: The Electric Grid
Section 3: Block Island and the Electric Grid
Section 4: Implications for Block Island’s 2040 Energy Roadmap
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Block Island Is Part of a Much Bigger Electric Grid

37

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

38

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

39

Credits: Northeast Power Coordinating Council Credits: ISO New England
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Block Island Is Part of a Much Bigger Electric Grid

40

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

41
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BIUD Sustainability Initiatives

42

Energy Efficiency Program

• Demand Side Management Plan
• Energy Audits
• Business Lighting Rebates
• Weatherization Rebates
• HVAC and Water Heating 

Rebates

Renewable Energy Credit 
Purchases

• 24% of annual energy supply 
from existing contracts provide 
RECs

• BIUD goes out into the REC 
market to cover the remaining 
76% given interest in being 
carbon neutral

Distributed Energy Export 
Compensation

• Avoided cost + Transmission / 
Capacity Benefits

• $0.1855 /kWh
• $1,000 DER Meter Rebate
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Block Island Project Application
Current On-Island Generating Capacity and Energy
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Utility-Scale Solar (0.00 @ 13.0% Cap Factor)

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

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)

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

Distributed-Scale Wind (0.25 MW @ 30.9% Cap Factor)

73%
87%
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Block Island Wind Farm

 5 GE Haliade 150-6MW 
turbines 

 30 MW Nameplate 
Capacity

 Owned by Orsted US 
Offshore Wind

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

 24.4 ¢/kW + 3.5% annual 
increase

44

Credit: ENDIPREV
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The Undersea Cable

45

 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?)

Credit: Kokosing
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Where are we going?

Section 1: Who Am I & Why Am I Here?
Section 2: The Electric Grid
Section 3: Block Island and the Electric Grid
Section 4: Implications for Block Island’s 2040 Energy Roadmap
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Credits : House and Home

Energy demand on Block Island is going to change

47

Credits : iStock

Credits : iStock



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION | ENERGY MARKETS & POLICY

Timing of energy demand is going to change

48
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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
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ETIPP – Roadmap to 2040

1.Develop annual load forecast
2.Develop community-scale renewable energy resource 

assessment
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Ensure Block Island grid is stable and secure
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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
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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
4.Perform scenario analysis to assess tradeoffs associated with 

different potential pathways
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Questions?

Peter Cappers
Staff Scientist

PACappers@lbl.gov
315-637-0513

This is Wallie 

mailto:PACappers@lbl.gov

	Your Electricity Grid and You�What You Never Thought You Needed To Know But Should
	Where are we going?
	Where are we going?
	Who am I?
	What is ETIPP?
	How did Block Island get here?
	Block Island ETIPP Application Highlights
	ETIPP Teamwork to Date: Scoping
	Block Island ETIPP Project Scope
	Where are we going?
	What is the electricity grid?
	What is the electricity grid?
	What is the electricity grid?
	Why should you care about the electricity grid? �Everything is becoming dependent on it!
	Why should you care about the electricity grid? �This ain’t your great-great granddad’s grid!
	Why should you care about the electricity grid? �The generation mix is evolving…
	Why should you care about the electricity grid? �And will need to continue evolving…
	Why should you care about the electricity grid? �Without a map, do you know where you are going?
	What is electricity?
	What is electricity?
	Which pipe has more throughput (i.e., amps)?
	What is electricity?
	Which pipe has more pressure (i.e., volts)?
	What is electricity?
	Which pipe has more friction (i.e., ohms)?
	What is electricity?
	Which demands more water (i.e., watts)?
	Electricity Grid 101 �Traditional Design
	Electricity Grid 101 �Planning and Operating Requirements
	Electricity Grid 101 �Integrating New Elements
	Electricity Grid 101 �Integration Challenges with New Elements
	Electricity Grid 101 �Integration Challenges with New Elements
	Thermal Generation Technologies�Operational Characteristics
	Variable Renewable Generation Technologies�Operational Characteristics
	Variable Renewable Generation Technologies�Integration Challenges
	Where are we going?
	Block Island Is Part of a Much Bigger Electric Grid
	Block Island Is Part of a Much Bigger Electric Grid
	Block Island Is Part of a Much Bigger Electric Grid
	Block Island Is Part of a Much Bigger Electric Grid
	Your Electricity Provider: Block Island Utility District
	BIUD Sustainability Initiatives
	Block Island Project Application
	Block Island Wind Farm
	The Undersea Cable
	Where are we going?
	Energy demand on Block Island is going to change
	Timing of energy demand is going to change
	ETIPP – Roadmap to 2040
	Energy supply on Block Island will need to change
	ETIPP – Roadmap to 2040
	Ensure Block Island grid is stable and secure
	ETIPP – Roadmap to 2040
	The future electric grid on Block Island is uncertain
	ETIPP – Roadmap to 2040
	Questions?���Peter Cappers�Staff Scientist��PACappers@lbl.gov�315-637-0513��This is Wallie 

