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PARAMETRIC OPTIMIZATION OF 

ENERGY STORAGE RESOURCES 

TO DRIVE ASSET VALUE
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Our vertically-integrated approach creates and captures value at every stage of a project, allowing it to adapt

to changing market conditions and take advantage of various opportunities in an ever-evolving market.

ASSET 
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GREENFIELD

EPC DEVELOPMENT

PROJECT FINANCE

NEW MARKETS AND 
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PINE GATE RENEWABLES
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15.7GW
Active 

Development

Pipeline

85
Operating

Sites

20
Active

Markets

$3.1B
Capital

Raised

Operating & 

Construction

Asset Portfolio

1,370MW

projects in active 

development

177
NTP assets by 

end of 2021

462 MWPipeline 
Generation:

As of 9/2021

MILESTONES AND ACHIEVEMENTS
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PUBLIC POLICY
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SUPPLY CHAIN
ENVIRONMENTAL 

HEALTH AND 
SAFETY

HARDWARE AND 
SOFTWARE

CONSTRUCTION COST
REGULATORY 

AND PERMITTING

INSURANCE

RISKS ENTAILED
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REVENUE STACK

FREQUENCY 
REGULATION

ENERGY ARBITRAGE

LORD BALANCING

VOLTAGE SUPPORT
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STANDALONE STORAGE ARCHITECTURE

BIDIRECTIONAL INVERTER
• MONITOR & CONTROL
• START / STOP
• P & Q COMMANDS
• STATUS, WARNINGS, FAILURES
• DIAGNOSTICS

MV SKIDS
• TEMPERATURES
• SWITCHGEAR OPERATIONS
• BREAKER STATUSES
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STANDALONE STORAGE

Image Courtesy: NY Times
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CAPITAL STACK
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CAPITAL STACK

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 39.09 40.91 50.34 52.10 58.49 68.08 74.37 72.19 64.59 57.62 48.72 35.75

1 38.69 40.34 49.55 51.11 57.08 66.67 72.79 70.98 63.71 56.49 47.94 35.27

2 38.49 39.86 48.90 50.24 56.10 65.78 71.62 70.00 62.97 55.50 47.25 34.78

3 38.35 39.44 48.37 49.39 55.29 64.97 70.59 69.17 62.35 54.64 46.67 34.33

4 38.22 39.05 47.96 48.62 54.72 64.23 69.71 68.46 61.71 53.93 46.20 33.98

5 38.10 38.71 47.54 47.98 54.31 63.57 68.98 67.81 61.14 53.40 45.69 33.65

6 37.91 38.45 47.17 47.39 53.93 62.98 68.42 67.27 60.60 52.98 45.22 33.39

7 37.59 38.22 46.77 46.90 53.62 62.48 67.90 66.76 60.10 52.61 44.90 33.22

8 37.19 38.00 46.47 46.41 53.41 62.11 67.48 66.34 59.61 52.28 44.72 33.08

9 36.78 37.80 46.33 45.87 53.12 61.98 67.24 65.92 59.20 51.95 44.54 32.95

10 36.42 37.60 46.25 45.84 53.97 63.41 68.74 66.52 59.02 51.76 44.28 32.85

11 36.18 37.79 47.27 47.55 56.50 66.27 72.14 68.96 60.43 52.57 44.04 32.83

12 37.23 39.43 49.72 50.79 59.60 69.46 76.08 72.74 63.45 55.67 45.66 33.89

13 39.72 42.30 52.85 54.18 62.58 72.60 79.37 76.45 66.82 60.00 49.39 36.69

14 42.46 45.13 55.92 57.38 65.17 75.09 81.73 79.33 70.02 63.87 53.23 40.07

15 44.90 47.40 58.31 59.95 67.29 76.74 83.45 81.36 72.57 66.88 56.56 43.24

16 46.77 49.00 59.96 61.96 68.82 77.71 84.61 82.74 74.50 68.98 59.08 45.74

17 47.97 50.01 60.89 63.39 69.78 78.13 85.15 83.43 75.76 70.29 60.67 47.30

18 48.43 50.36 61.07 64.06 70.13 78.13 85.04 83.43 76.16 70.68 61.17 47.75

19 48.02 49.87 60.65 63.88 69.80 77.63 84.61 82.74 75.69 70.14 60.59 47.12

20 46.43 48.46 59.56 62.86 68.93 76.71 84.14 81.98 74.47 68.63 58.69 44.87

21 43.48 46.03 57.62 61.04 67.53 75.60 83.30 80.85 72.50 65.63 54.84 40.99

22 40.80 43.30 54.63 57.91 65.26 73.87 81.17 78.07 69.11 61.47 51.06 37.97

23 39.98 42.05 52.86 55.93 63.78 72.75 79.57 76.12 66.93 59.33 49.83 37.25

ANNUAL AVERAGE AMBIENT TEMPERATURE
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• After qualified equipment 

selection, project possible 

configuration are evaluated 

on a cost basis:

• Use defensible and well-

educated assumptions

• Assuring all project 

needs are captured and 

met in an efficient, cost-

effective manner

COSTS

CONSERVATIVE

NREL ATB BASELINE
UTILITY SCALE 

BATTERY STORAGE
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VALUE ENGINEERING
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VALUE ENGINEERING
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• Techno-economic 

analyses are 

conducted in the 

earliest stages of 

development

• Both system 

performance and cost 

are optimized 

simultaneously to 

provide the highest 

quality end project

TECHNO-ECONOMIC SENSITIVITIES
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CASH FLOW & SYSTEM OPTIMIZATION

GUARANTEED 
CAPACITY
(72 MWh)

BEGINNING 
OF LIFE 

OVERBUILD
(80 MWh)

AUGMENTATION EVENTS 
IN YEARS 3 & 6

TAX EQUITY 
BUY OUT
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Key Takeaways

• Track public policy changes 

and quantify how those 

affect project design or how 

storage gets compensated

• Have defensible revenue and capital 

assumptions

• Use models to guide decision making and 

run several iterations to find the right solution 

(and do your own research!)

• Don’t be afraid to ask questions – every 

project is unique and there could be levers 

that might be available to the project to help 

it across the finish line

• Identify risk factors that could 

pose a threat to project 

execution

By failing to prepare, 
we are preparing to fail, 
therefore a data-driven 

lifecycle approach 
towards project 

development with a 
touch of agility can 

yield positive results 
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Financial Value Throughout the Project 

Lifecycle Delivering Long-term Returns

In-house Expertise to Handle Every 

Stage of a Project

Elimination of Greenhouse Emissions 

from the Environment
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Contact Information

Raafe Khan

Director, Energy 

Storage

C: (317) 514-2097

Headquarters

130 Roberts Street

Asheville, NC 28801

info@pgrenewables.com

Thank You

The views and opinions expressed in this work are those of the author’s and do not represent the official 
position of UL


