
BBEP Presentation  |  Nov 18  | 1

Internal distribution only
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The Bermuda 
Better Energy Plan 
is dedicated to 
Barrett Lightbourn
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The two plans
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A different energy future
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Who is behind the BBEP?
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Robin Mayor

Green Assist

Chris Kriendler

Peggy Berk

Fiona Beck

Frank Conyngham

Marion Conyngham

Carol Dixon

Alan Gilbertson

Judith Landsberg

David Cash

Lalunahinsons

Thomas Honest 

Jocelyn Jessica

Nick Hutchings

Jeff Kriendler

Jenny Kriendler

Natasher Tucker

Kathy Cervino

Olga Kriendler

Celine Fornaro

Francoise Plantade

David Joll

Bill Jewell

Glenda Resener

Dana Siberia

Glenn Clinton

Kim Smith

Clare Russell

Martin Russell

Alan Frith

Thad Murdoch

Renata Toman

Ian Frith

Kathy Cervino

Chris Buchanan

Matthew Jones

Dudley Thomas 

Steven Boyce

Linda Tucker

Jesse Kirkland

John Steele

Nick Campbell

John Hindess

Rayki Emery

Tasha Burt

Sabrina

Valita Brown

John-Paul Doughty 

Michael Cabral

Charles E. K. Hollis

Alex Conyers

Lanai Caines

Emma Farge

Myles Orchard

Graham Frith

Natalia Linkova

David Kendell

Dawn Yaxley

Yvette Davis

Claire Smith

Kathy Cervino

Luca Cervino

Matteo Cervino

Scott Cervino

Alan Frith

Ambrose Gosling

Jay Riihiluoma

Savanna Darby

Weston Hatfield

Macy Aicardi

Who is behind the BBEP?
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Etude – Energy experts

Chris Worboys
MSc in Renewable Energy

Thomas Lefevre
Ing Mechanical engineering
MSc in Energy and Buildings

Dora Ma
PhD in Electrical and Electronic 
Engineering - Imperial College

Will South
BSc Mechanical engineering
Low energy building certifier

Naomi Grint
PhD in Energy and Buildings

UCL

Leon Tatlock
BSc in Areronautical Engineering

MSs in Energy and Buildings
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Why another plan?
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Most new generators are renewable

©REN21 - Renewables 2018 Global Status Report – Figure 51
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Solar and wind dominate the market

© REN21 - Renewables 2018 Global Status Report – Figure 50

Wind power

Solar power

Biomass power

Small scale hydropower
Others

38%
57%
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And they keep on growing
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© REN21 - Renewables 2018 Global Status Report – Figure 50
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Countries with more than 20% renewables

85 countries, states or provinces are targeting 
more than 50% renewable electricity

Denmark

United Kingdom

Portugal

Germany

Spain

Honduras

Ireland

Uruguay

Greece
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Islands are using renewable electricity

CARICOM – Caribbean Sustainable Energy Roadmap (and others)
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Fossil fuel costs are volatile = risk
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© Macro trends – Natural gas price historical chart
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How our plan was developed



BBEP Presentation  |  Nov 18  | 17

The Electricity Act – Key requirements
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The four key scenarios
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Baseline High solar Optimum 
renewable

Energy efficiency

• Distributed Solar
• Bulk Solar
• Offshore wind
• Fossil fuel
• Waste to energy
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How did we develop the plan?

Energy
Efficiency

Electricity 
Sources Modelling

Demand
Forecast

Optimum 
Mix
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Demand Forecast
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Demand Forecast + Electric Vehicles

Demand Forecast

© BELCO + Adjustment for electric vehicles
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Improving energy efficiency
Example for residential sector

Appliances and equipment
Improvement in products

Pumps and fans
More efficient motors

Refrigeration
Better fridges and freezers

Water heating
Solar hot water or water heat 
pumps

Building fabric
Better roofs and walls 
Better windows

Cooling
More efficient split units
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Demand Forecast + Energy Efficiency
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• Electric Vehicles

• Commercial Energy Efficiency

• Residential Energy Efficiency
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Key generation resources
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Solar

✓ Excellent solar resource

✓ 8% building footprint = 60MW

✓ Utility scale = 24MW

✓ Lifespan: 25-30 years

✓ Reliable, mature technology
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Solar: Why not more? 
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© Etude – Solar July 01-07

This is what would happen with 140MW (vs 84MW)
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Offshore wind turbines

✓ Excellent wind resource 
(BELCO, UCSB and Etude analyses)

✓ Power: 6-12MW each

✓ Lifespan: 25-30 years

✓ Max wind: 156 mph

✓ Reliable, mature technology
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Offshore wind
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© Etude – Offshore wind January 01-07

Assuming 10 x 6MW wind turbines
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Fuel Oil

✓ Flexible generation

✓ Existing technology

 Air pollution

 Expensive

 Volatile costs

 Carbon emissions

LNG

✓ Flexible generation

✓ Cleaner burning

 LNG terminal

 LNG ship

 Volatile costs

 Carbon emissions

 Fracking

LPG

✓ Flexible generation

✓ Cleaner burning

✓ Flexible supply

 Volatile costs

 Carbon emissions

Fossil fuels
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Calculating future electricity costs
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Assumptions for cost calculations
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Bulk Solar Offshore
Wind

Distributed
Solar

Fuel Oil LNG

Cost comparison

© Etude – Levelized Energy Cost Calculation Results

$0.09/kWh

$0.17/kWh

$0.23/kWh

$0.20/kWh
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How did we assess environmental impact?

NOx SOx particulates…

CO2 eq
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Environmental comparison

1000
gCO2eq/kWh

900
gCO2eq/kWh

600 
gCO2eq/kWh

Waste to 
energy

Oil Liquefied 
natural gas

Solar Offshore
wind

35
gCO2eq/kWh

8
gCO2eq/kWh
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Modelling
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Integrating intermittent energy

Demand response Curtailment

Battery storage Fossil fuel
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Putting it all together

Hourly 
Dispatch 
Model

Demand forecast

Financial costs

Carbon dioxide 
emissions

Energy efficiency

Sun + wind data

Battery 
storage

Fossil
fuel

Balancing 
intermittency

Curtail
ment

Demand
response
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How it will work together - January
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© Etude – Optimal renewables January 01-07
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How it will work together - July
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© Etude – Optimal renewables July 01-07
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Results
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Large reduction in carbon emissions

886
gCO2/kWh

Current Energy 
efficiency

High Solar Optimum
Renewable

Baseline

610
gCO2/kWh

610
gCO2/kWh

420
gCO2/kWh

341
gCO2/kWh
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Our recommendation
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The plan
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Compliance with Electricity Act

© Ricardo Energy & Environment  - Report for the Regulatory Authority of Bermuda
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Headlines

64% of our electricity can come from renewables

Renewable energy costs less than fossil fuels

Bermuda can source its energy locally

We can take action against climate change

We can create jobs in local energy

Our energy supply can be more resilient

It would be better in terms of national security
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Please support our plan
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Respond to the consultation

www.betterenergyplan.bm

Please visit our website for instructions, template and guidance
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Donate to our crowdfunding campaign

Thank you 
for your 
donation
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Your Bermuda
Better 
Energy
Plan
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THANK YOU

www.betterenergyplan.bm


