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Background



Ingredients for Energy Efficiency Action in Puerto Rico
Economic Recovery

(PR economy has been in a long recession.)
High Fossil Fuel Imports

Risk of Extreme Weather Impacts
(e.g., hurricanes and earthquakes) 

High Electricity Rates

Source: EIA 2019



Multiple Benefits of Energy Efficiency
Customer Benefits

(energy bill savings)

Resilience Benefits

Environmental Benefits
(e.g., reduced GHG emissions and pollution)

Job and Economic Benefits

Source: Etterson 2018



Policy Landscape
2014 
• Act 57-2014 set energy efficiency targets for public sector buildings and municipalities.

2019
• April: Act 17-2019 established a comprehensive energy policy, including a mandate for 30% efficiency by 2040.
• June: Puerto Rico Electric Power Authority (PREPA) issued a proposed integrated resource plan with an appendix 

on demand resources.
• September: Puerto Rico Energy Bureau (PREB) passed a resolution and order for PREPA to implement an energy 

efficiency rider that will collect $13 million to support P.L. 17-2019 ($130 million over time). Implementation is 
currently halted.

2021
• PREB issued a proposed regulation on energy efficiency that clarifies the baseline for the Act 17-2019 “30% 

efficiency” mandate is Fiscal Year (FY)19 electric sales (seeking a 30% reduction in electricity consumption from 
FY19 sales by 2040 because of efficiency measures).



Achieving Energy 
Efficiency Goals

Develop a scenario analysis tool:
• To explore energy efficiency 

options and futures in Puerto 
Rico

• To meet a national goal of 30% 
reduction in energy use via 
energy efficiency by 2040

• For use by local policymakers 
(e.g., PREB and DDEC) and other 
stakeholders (e.g., UPR-M)



What is PREESAT and how should it be used?

What the Tool Does
• Allows a user to select specific energy efficiency measures for 

each sector and the level of adoption for each measure to 
then estimate the potential long-term energy savings for each 
sector

• Provides an energy accounting framework

What the Tool Does Not Do
• Does not consider specific programs or policies—only technical 

measures
• Does not consider the cost of each energy efficiency measure; 

does not optimize for the most cost-effective measures
• Does not model thermal energy flows or physics within a 

building



PREESAT Approach

• Electricity-oriented analysis (does not address other fuels)
• Baseline data: PREPA IRP Demand Forecast (2019–2038)

• Two approaches
– Top-down percentage reductions by sector
– Measure-based approach for each sector

• Assuming measures are adopted in existing and 
new buildings

• Three sectors: Residential, commercial, and industrial
• Identifies

– Primary loads for each sector
– Energy efficiency measures for each sector
– Estimated savings for each measure
– Adoption levels for each measure



Overview of Sectors

Source: AEEPR 2019



PREPA Forecasts
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PREPA IRP EE Wedges (June 2019)

In the IRP, energy 
efficiency was 
modeled as 2% of 
annual sales from 
2020 through 2038. 

Note: Reconstruction Efficiency refers 
to efficiency gains from reconstruction 
in the aftermath of Hurricane Maria 
that were due to more efficient 
infrastructure/technology.



Residential Sector



Residential Sector 
Background

• 2019: 38% of total 
electricity consumption 

• 2019: 6,768 GWh/yr. 
• 2019: 1,341,718 

customers
• Large number of low 

income and multifamily 
housing units



Residential 
Data Sources 

and 
Methodology

• U.S. Virgin Islands Energy Efficiency Tool
- Some differences between Puerto Rico and U.S. 

Virgin Islands residential
• WAP PREAT (D.O.E.’s Weatherization Assistance 

Program’s Puerto Rico Energy Audit Tool) draft 
report 

- Low-income only
- 2009

• ResStock data for Florida
• IRP savings estimates (AC and lighting)
• Puerto Rico Building Association (contracted 

with the Puerto Rico Energy Center at the 
University of Turabo) 

• Puerto Rico Stakeholder Workshop (Feb. 2020)

https://www.nrel.gov/buildings/resstock.html


Residential Workflow

PREESAT has different ranges for energy savings, and the user can select the 
level of adoption for the various energy efficiency measures.

Photos: Dave Christensen, NREL; 
modernmec.com
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Annual Electricity 
Savings per Customer

Level of 
Adoption

Number of 
Residential 
Customers

Annual 
Electricity 
Savings

1,106 kWh/yr. savings per 
customer for upgrading 

one AC window unit from 
SEER 8.5 to SEER 12

40% of AC 
upgrades 
take this 
measure.

1.3 million 
residential 

customers in 
Puerto Rico

57,501,894 
kWh/yr. of 
electricity 
savings

Portfolio 
Percentage

10% of 
residential 
customers 

upgrade AC.



Residential Measures NOTE: Reduction percentages are the 
savings achieved out of the load for that 
measure only (Column 8).



Cooling: AC and Fans
• AC is not prevalent and usually exists as window 

units.
– AC: 7% of residential electricity consumption

Fans: 19% of residential electricity consumption
• AC incentive programs could increase the overall 

energy use.

COOLING US Virgin Islands EE Tool WAP PREAT RESSTOCK Florida IRP 
AC Savings per unit Savings per unit Savings per household Savings per unit

Upgrade Window Unit from SEER 8.5 to SEER 10.7 986 kWh/year 2262 kWh/year -
Upgrade Window Unit from SEER 8.5 to Split Unit SEER 18.0 1165 kWh/year 2375 kWh/year -

Upgrade Split Unit from SEER 12.5 to SEER 18.0 571 kWh/year - -
Upgrade window units to EER 12 units 1228 kWh/year - 1955 kWh/year 500 kWh/year

Ceiling Fans
High Savings 956 kWh/year
Med Savings 597 kWh/year
Low Savings 359 kWh/year

Avg. # of fans 4-5 fans
Standing Fans

High Savings 799 kWh/year
Med Savings 799 kWh/year
Low Savings 640 kWh/year

Avg. # of fans 3-8 fans

Not Included

Not Included
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Lighting

• 13% of total residential electricity consumption (USVIEET)
• Low cost, quick payback, and low overall energy savings
• Measure considers mostly upgrading to LEDs
• Available for renters

LIGHTING US Virgin Islands EE Tool WAP PREAT RESSTOCK Florida IRP 

Household savings 10% participation/year

Entire Building Incandescent to CFL 1443 kWh/year - -

Entire Building Incandescent to LED 1663 kWh/year 1218 kWh/year -

Entire Building CFL to LED 220 kWh/year - -

5 free LED bulbs - - 172 kWh/year

Not Included
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Hot Water
• 25% of total residential electric consumption 

(USVIEET)
• Mostly electric tank water heaters



Industrial Sector



Industrial Sector Data Sources
and Methodology

• Industrial sector
– 13% of total electricity consumption
– Most energy-intensive sector (GWh/customer)

• Data sources
– Industrial assessment centers, University of Miami 

(https://iac.university/)
– Puerto Rico Industrial Company 

(http://www.pridco.com/industries/Pages/default.aspx)
– IRP and PREPA total sector energy consumption

https://iac.university/
http://www.pridco.com/industries/Pages/default.aspx


Industrial Assessment Center Data 
(1 of 3)
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Took data from the top 20 (highest energy bill) 
industrial customers from the IAC sample
• Audits all performed from 2007 to 2020
• Represented ~12% of total industrial sector energy use
• Calculated the total savings (kWh) from this sample
• Extrapolated this to the entire sector 

Industrial Assessment Center Data 
(3 of 3)



Industrial Measures 46 energy efficiency measures



Commercial Sector



Commercial Sector Data Sources
and Methodology

• Scout
(U.S. Department of Energy's Building Technologies Office)

– Estimates for specific energy conservation measures (ECM) for AIA Climate Zone 5

• Commercial Buildings Energy Consumption Survey
(U.S. Energy Information Administration)

– Commercial building survey data for ASHRAE Climate Zone 1

• Commercial Reference Buildings, Miami
(U.S. Department of Energy's Energy Efficiency & Renewable Energy)

– Focus on 13 building types: hospitals, large hotel, large office, medium office, mid-rise 
apartment, primary school, quick service restaurant, secondary school, small hotel, 
small office, standalone retail, supermarket, warehouse

https://scout.energy.gov/
https://www.eia.gov/consumption/commercial/
https://www.energy.gov/eere/buildings/commercial-reference-buildings
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Public Sector Buildings: Act 57-2014
• Reduce electrical energy consumption by at least 40% 

by 2022
• Benchmark energy use and monitor energy efficiency 

measures

Annual reporting by public sector agencies of EE 
measures and impact on electricity consumption
• These measures and the associated savings will be 

calculated on an energy intensity basis and could be 
extrapolated for other public sector buildings.

Public Sector Data Sources
and Methodology



Commercial Workflow

PREESAT has different energy savings for each measure, and the user can select 
the level of adoption for the various energy efficiency measures.

Photo from Werner Slocum, NREL 

EXAMPLE



Commercial Sector Measures



Street Lighting



Street Lighting Data
Sources and Methodology

PREESAT street lighting uses estimations 
from the PREPA 2019 IRP, Appendix 4
• Street lighting historically accounts 

for ~ 2% of PREPA’s annual electricity 
consumption.

• Conversion from high-pressure 
sodium lamps to more efficient LED 
technology would offer estimated 
savings of up to 65% (Arnold and 
Buckley 2015).

• The IRP assumes all public lighting 
will be replaced over a 5-year time-
frame. 



Multisector Dashboard



Dashboard



An Invitation to Help!

• We are interested in collaborating with local experts in 
Puerto Rico.

• We need help with:
– Information on local building construction practices
– Typical equipment and building envelope characteristics
– Energy conservation measures appropriate to Puerto Rico
– Data on energy consumption, building characteristics, and 

impact of energy efficiency measures.



Reviewers and 
Contributors

• Fernando Abruña
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• Dmitri Cordero
• Gerardo Cosme
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AIA American Institute of Architects
BAU business as usual
CFL compact fluorescent lighting
DDEC Department of Economic Development and Commerce
ECM energy conservation measure
EE energy efficiency
GWh gigawatt-hour
IAC industrial assessment center
IRP integrated resource plan
kWh kilowatt-hour
PR Puerto Rico
PREAT Puerto Rico. Energy Audit Tool
PREB Puerto Rico Energy Bureau 
PREESAT Puerto Rico Energy Efficiency Scenario Analysis Tool 
PREPA Puerto Rico Electric Power Authority
SEER Seasonal Energy Efficiency Ratio
UPR-M University of Puerto Rico, Mayagüez
USVIEET U.S. Virgin Islands Energy Efficiency Tool
WAP Weatherization Assistance Program
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AEEPR 2019. Data provided by PREPA. 
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EIA (U.S. Energy Information Administration). 2019. Puerto Rico Territory Energy Profile. EIA. Accessed December 2019. 
https://www.eia.gov/state/print.php?sid=RQ.

Arnold and Buckley (2015)
Arnold, Gabe, and Brian Buckley. 2015. LED Street Lighting Assessment and Strategies for the Northeast and Mid-Atlantic. 
Northeast Energy Efficiency Partnerships. January 2015. 
https://neep.org/sites/default/files/resources/DOE_LED%20Street%20Lighting%20Assessment%20and%20Strategies%20
for%20the%20Northeast%20and%20Mid-Atlantic_1-27-15.pdf.

Etterson (2018)
Etterson, Laura. “Energy Efficiency: Even More Jobs for More Americans.” Expert Blog (September 11, 2018). Natural 
Resources Defense Council. Accessed July 21, 2021. https://www.nrdc.org/experts/lara-ettenson/energy-efficiency-
more-jobs-more-americans.
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Illustrative 
Residential Scenario 

Results

TOTAL ESTIMATED RESIDENTIAL SAVINGS: 
Low – 8% (10% adoption)
Mid – 14% (20% adopt.)
High – 27% (50% adopt)

Max – 36% (100% adopt.)
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Illustrative 
Industrial Scenario 

Results
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