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Concession & Generation plan done in parallel. Customer rates reduced & CO2 reduced 49% in 10 years.

Generation and Grid Initiatives

T&D Process
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Initiatives presented are potential projects under current consideration. Inclusion herein should not be v iewed as a guarantee of execution. Sav ings calculated as a rough estimate of impact, reflected as an 
“overnight” result. Estimates include many assumptions all of which materially impact results. Realized rate impacts will vary, and may not be fully additive as various units are commissioned and retire. 
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• Generation – Incorporate DER and renewables and right-size the generation fleet with
significant CO2 reductions

• T&D Design Basis - Withstand extreme Cat 4 storms with sufficient margins to ensure high
survivability for Cat 5

• Upgrade/relocate the 230 kV transmission system

• Hardening – Defense in Depth to reinforce substations, upgrade poles and conductors;
microgrids for critical infrastructure and remote communities

• Modernization – Distribution and substation automation, network communications, and modern
control systems technology to operate DERs and encourage development

• Standardization – Standardize voltages, incorporate DOE standards on hardening and resiliency
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Rebuild Recommendations - $20B-$24B* (Generation and T&D)
* Total expected generation and grid investment to be finalized subject to discussions with COR3. Estimates include many assumptions all of which materially impact results.
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Generation Plan results in savings to customers
Electric generation optimizations, funded in-part with
Federal support, and including dual fuel/LNG
conversions, new efficient units, and renewables such
as wind, solar, and battery-storage will yield a resilient,
sustainable, and economic grid for Puerto Rico.

Cumulative
Annual
Savings

$963M

Privileged and Confidential - Subject to Common Interest and/or Deliberative Process Privilege

Retail Rate

Current Rate1 22.7¢

San Juan LNG 0.9

Costa Sur 
Reliability

0.3

PPOA 
Renegotiation

0.8

Mayaguez LNG 0.2

Smartmeter 1.4

Peaker 
Generation

0.1

Palo Seco CC 0.5

North CC 0.1

East CC 0.2

Renewables 1.0

Hydro Rehab 0.2

Jones Act 0.5

Total Reduction2 6.2¢

Potential Rate 16.5¢
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2 Initiatives presented are potential projects under current consideration. Inclusion herein should not be v iewed as a guarantee of execution. Savings calculated as a rough estimate of impact, reflected as an 
“overnight” result. Estimates include many assumptions all of which materially impact results. Realized rate impacts will vary, and may not be fully additive as various units are commissioned and retire. 

1 Rates shown are high-level projections and do not include monthly variations from factors such as fuel adjustment charges.
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1 
Initiative-specific notes and assumptions prov ided on following slide.

2 
Annual savings baselined on current operations

3 
Includes estimated $20 million of value related to ancillary support

4 
Savings reflect approximately 1,000 MW effective renewable generation and storage (9-10 hours) funded with federal support. Actual renewable generation and storage capacities and their associated 

funding sources and structures may materially affect actual rate impacts.
5 

Smartmeter CapEx consistent with initial T&D CapEx estimates for AMI and Smart lighting infrastructure initiatives

Capital includes Federal and Private Funding

Order Unit/Project1 Capex 
$ MM

VOM 
$/MWh

Dispatch
$ / MWh

Construction
Cost $/kW

Incremental 
Annual Fixed 

Cost $ MM

Annual 
Savings
$ MM2

Rate Impact 
Cents

New Rate

1 SJ 5&6 Fuel Conversion 30 4.0 84.9 - 10 137 0.9 21.8

2 Costa Sur Reliability 30 9.5 98.4 - - 50 0.3 21.5

3 PPOA Renegotiation - - - - - 120 0.8 20.7

4 Mayaguez LNG 100 6.5 101.0 - 11 25 0.2 20.5

5 Smartmeters5 600-800 - - - - 220 1.4 19.1

6 Peaker Generation (LNG) 400 5.0 111.7 889 64 18 3 0.13 19.0

7 Palo Seco CC 563 2.5 69.1 1,250 90 81 0.5 18.5

8 North CC 180 3.0 83.9 1,800 29 11 0.1 18.4

9 East CC 375 2.5 71.8 1, 500 60 30 0.2 18.2

10
1.5 GW Solar/Wind + 
1.0 GW Storage

3,533 6.0 6.0 - - 1624 1.04 17.2

11 Hydro Power Rehabilitation 147 1.0 1.0 1,400 23 26 0.2 17.0

12 Jones Act Waiver @ $1.00 / MMBtu - - - - - 84 0.5 16.5
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Total: $5,957-$6,157 Total: $963
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Renewable capital structure can be optimized for low rates

Renewables and Peakers capital structure can be optimized with a public private 
partnership

• Both Project’s Debt provided by PREPA with Federal Funding backstop

• $1.7B of equity and $1.7B of debt supported from Federal Funding can result in

1-1.5 GW of solar projects and 450MW in Peaker Generation

• Private equity taking advantage of the Federal tax credits (Renewable case)

• Resulting rates of 4.5-6 cents/kWh

6

DRAFT 11/19/2018

Initiatives presented are potential projects under current consideration. Inclusion herein should not be v iewed as a guarantee of execution. Sav ings calculated as a rough estimate of impact, reflected as an 
“overnight” result. Estimates include many assumptions all of which materially impact results. Realized rate impacts will vary, and may not be fully additive as various units are commissioned and retire. 
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3,700,000

2,400,000

2,900,000

6,200,000

Tons of CO2 Produced 2017:
15,200,000 Tons Per Year

Gas Diesel Coal Bunker

Gas

CO2 reduced 49% in 10 years
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Tons of CO2 Produced 2028: 
7,700,000 Tons Per Year

Increased renewable energy 
production coupled with 

natural gas-fired generation will 

improve air quality and reduce 
greenhouse gas emissions.
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Total expected T&D grid investment to be finalized subject to discussions with COR3. Estimates include many assumptions all of which materially impact results. 
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Significant T&D investment and resilience improvements over 10 years*
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Microgrid Island 1

Microgrid Island 3

Microgrid Island 5
Microgrid Island 6

Microgrid Island 2

Microgrid Island 7 Microgrid Island 8

Microgrid Island 

4

Microgrid Island Territory LinesPeaking Power Plants Industries

Natural microgrids formed upon existing peaking units to support major load centers in case of emergency
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Initiatives presented are potential projects under current consideration. Inclusion herein should not be v iewed as a guarantee of execution. Sav ings calculated as a rough estimate of impact, reflected as an 
“overnight” result. Estimates include many assumptions all of which materially impact results. Realized rate impacts will vary, and may not be fully additive as various units are commissioned and retire. 
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• Continue reconciling assumptions and scenario integration with IRP process

• Begin potential siting and transmission grid analysis as first step in detailed planning for new

generation and energy storage

• Refine cost estimates and capital requirements projections

• Develop a production cost model to validate high-level estimates

• Begin analyzing and compiling permitting requirements for each initiative

• Analyze funding options, contracting structures, and scheduling requirements for each initiative

• Begin process to obligate FEMA 428 funding or allocate CDBG-DR block grant funding against

specific initiatives as applicable

• Consider Title III implications and discuss contracting structures with legal teams
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Next Steps
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Total expected T&D grid investment to be finalized subject to discussions with COR3. Estimates include many assumptions all of which materially impact results. 
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Appendix

Notes and supporting data
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Grid and Generation Initiatives Process

Conceptual Plan & Ideation

Analysis of Alternatives

Scope Development

Engineering

• High-level Screening
• Feasibility Analysis

• Order-of-Magnitude Estimates

• Schedule & Requirements Development
• Siting and Interconnections

• Contract Development

• Detailed Design
• Permitting

• Project Planning & Critical Path

• Production Cost Modeling
• Financing Analysis

• Timeline & Risk Analysis
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Initiatives presented are potential projects under current consideration. Inclusion herein should not be v iewed as a guarantee of execution. Sav ings calculated as a rough estimate of impact, reflected as an 
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Parameter Value Notes

Avg Demand MW 2,052 IRP Estimate w/o DSM

Annual Hours 8,760

Avg Annual Load MWh 17,975,520 = avg demand * hours

Diesel Fuel Price $15.50 Average fiscal plan reference cost Oct '18 to Sept '19

NG Fuel Price (Long-Term) $9.00 
Draft IRP nominal forecast (2018-2022) range between $7.50 and $8.50 / mmbtu delivered. Using higher value for 
conservatism. Will update with final IRP forecasts in future rev isions.

Costa Sur NG (Contracted) $9.16 Draft IRP Estimate, 2018-2022 Average $ Nominal

Short Term Fuel Adder Assumption $1.50 applied to San Juan 5&6 and North Generation

Peaker Fuel Adder Assumption $2.00 applied to peakers for trucking and on-site storage

Capital Rate of Return 15% High-side (conservative)

Amortization period 20 years

Current Electricity Rate 22.7 cents

Retail Rate Adjustment 89% Retail rate adjustment for contribution in lieu of taxes to central government and subsidies

Jones Act Waiver Impact $(1.00)
/ mmBtu (value applied for an order-of-magnitude of sensitivity impact; does not necessarily reflect a v iew that a 
waiver will achieve $1.00)

CC Power Plant Capital Cost $1,250 - $1,800 / kW, IRP Estimate, Medium-size CC Options, adjusting for configuration & green vs. brown field

Peaker Power Plant Capital Cost $889 / kW, based on recent PREPA procurements with additional 10% site specific related costs

Solar Capital Cost $1,416 / kW, IRP Estimate, Average for 2020 – 2024 of $1,664/kW and $1,380/kW

Wind Capital Cost $1,737 / kW, IRP Estimate, Average for 2019 – 2022 of $1,953/kW and $1,243/kW

Battery Storage Capital Cost $1,407 / kW, IRP Estimate, Average of 2019 – 2023, 6 Hour Li-Ion

Privileged and Confidential - Subject to Common Interest and/or Deliberative Process Privilege
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Order Unit/Project Displaced Unit
Displaced 
Marginal $ 
Estimate

Capacity 
(MW)

Capacity 
Factor

Impacted 
Generation 

(MWh)

Heat Rate 
mmbtu/MWh

1 SJ 5&6 Fuel Conversion SJ 5&6 (Diesel) 123 / 150 440 80% 3,083,520 7.7

2 Costa Sur Reliability Palo Seco 145 820 15% 1,077,480 9.7

3 PPOA Renegotiation 850 77% 5,733,420

4 Mayaguez LNG Mayaguez (Diesel) 169 200 30% 525,600 10.5

5 Smartmeters

6 Peaker Generation2
Cambalache & 

Existing Peakers(Diesel) 
180 450 23% 906,660 9.7

7 Palo Seco CC San Juan 7-9 / Costa Sur 5-6 120 450 85% 3,350,700 7.4

8 North CC Palo Seco 145 100 75% 657,000 7.7

9 East CC San Juan 7-9 / Aguirre 1&2 120 250 85% 1,861,500 7.7

10a 1.5 GW Solar/Wind Avg System Production Cost 90 1,500 22% 2,890,800

10b 1.0 GW Storage Supports Renewables & A/S 90

11 Hydro Power Rehabilitation Avg System Production Cost 90 105 60% 551,800

12 Jones Act Waiver @ $1.00 / MMBtu

Privileged and Confidential - Subject to Common Interest and/or Deliberative Process Privilege

1 Hydro currently operating at 20%; 60% represents incremental amount to achieve 80% capacity factor
2 Applied capacity factors and displacement costs are PREPA engineering est imates.
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Order Unit/Project Notes

1 SJ 5&6 Fuel Conversion
Replace YTD 65% CF of SJ 5&6 @ $123; Improve 20% CF replacing avg cost at top-end of stack @ $150; add $1.50/mmbtu to long-term fuel price 
based on market data to adjust for short- term fuel contract

2 Costa Sur Reliability
Improve Costa Sur reliability, resulting in improved annual availability by a target of 15%. By increasing availability, PREPA will recognize savings 
through the enhanced dispatch of Costa Sur, and lower dispatch of less efficient units. The costs included for Costa Sur are not CapEx, but rather 

deferred maintenance expenditure required to return the units to more reliable operation.

3 PPOA Renegotiation $120 MM savings from fiscal plan assumption.

4 Mayaguez LNG
LNG conversion for economic benefit through fuel and O&M savings and improved air quality. The costs associated with the LNG Conversion 
projects is a rough estimate of the LNG infrastructure plus plant conversion costs.  The analysis assumes the costs will be paid through actual fuel 

supply payments, which costs are already reflected in the delivered price for natural gas.

5 Smartmeters
Low-end of estimate, Theft Mitigation $112M, Automation Benefits $13M, Replacement of compromised or failed meters $96M. Additional analysis 
underway; will update as refined. Estimated CapEx based on internal discussions; capital cost estimates will be refined following ongoing RFQ/RFP 

process. Smartmeter CapEx consistent with initial T&D CapEx estimates for AMI and Smart lighting infrastructure initiatives

6 Peaker Generation
Assumed flexible generation using combustion turbine technology. Grid reliability and ancillary serv ices enable more efficient dispatch, resulting in 
an assumed overall efficiency improvement of 2% applied against approx. $1 billion in fuel expense. Applied capacity factors and displacement 

costs are PREPA engineering estimates.

7 Palo Seco CC

Assume multiple-unit configuration of smaller CC to achieve 450 MW. Actual capacity factor will likely be higher than SJ 5&6, though for purposes 
of this discussion, constrained as a replacement to SJ 7-9. Economics of Palo Seco and SJ 5&6 on Natural Gas are comparable at this level of 

analysis; capacity factor adjustment will marginally reduce the indicated benefit of SJ, and marginally increase the indicated benefit to Palo Seco
in-kind. Displaced unit cost a blend of San Juan 7-9 and Costa Sur 5-6.

8 North CC
Assume multiple-unit configuration of smaller CC to achieve 100 MW. Costs and heat rates represent small IRP options. Displaced unit cost is Palo 
Seco.

9 East CC
Assume multiple-unit configuration of smaller CC to achieve 250 MW. Costs and heat rates represent an average between small and medium IRP 
options. Displaced unit cost a blend of San Juan 7-9 and Aguirre 1 & 2.

10 1.5 GW Solar/Wind + 1.0 GW Storage Savings reflect approximately 1,000 MW effective renewable generation and storage (9-10 hours) funded with federal support. Actual renewable 
generation and storage capacities and their associated funding sources and structures may materially affect actual rate impacts.

11 Hydro Power Rehabilitation Rehabilitation of existing Hydro assets, excludes Reservoir Dredging Capex of $1.5-$3.0B

12 Jones Act Waiver @ $1.00 / MMBtu
Jones Act Waiver value applied for an order-of-magnitude of sensitivity impact; does not necessarily reflect a v iew that a waiver will achieve $1.00 
reduction in delivered pricing. Actual impact of waiver may be materially higher or lower.
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