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POLL QUESTION 1

What type of organization do you represent?

a) Government Personnel responsible for 
Installation Operations 

b) DoD or Regulatory Agency responsible for 
Public Policy 

c) Energy Company
d) Engineering Firm
e) Consulting
f) Other



Ruthie Fetscher, C.E.M., P.M.P., Senior Manager, 
Deloitte

Some fun facts about me:
• Sports Teams: UVA Basketball
• Vacation Spots: Japan, Greece…but more 

recently the Jersey Shore
• Did you Know I… have traveled to 

Guantanamo Bay
• Hobbies: Cycling

SPEAKER



Andrew Linowes, C.E.M, Certified Energy 
Manager, Deloitte

Some fun facts about me:
• Sports Teams: Washington Capitals
• Vacation Spots: Patagonia
• Did you Know I… have traveled to 5 

countries in Central America
• Hobbies: Backpacking and Skiing

SPEAKER



Doug Mackenzie, Energy Services Manager, 
Black & Veatch

Some fun facts about me:
• Sports Teams: USA Swim Team
• Vacation Spots: Small Mediterranean 

Towns
• Did you Know I… Installed a Microgrid at 

15,000ft in the Himalayas
• Hobbies: Gardening

SPEAKER



Dustin Rogge, PE, Microgrid Solutions 
Manager, Black & Veatch

Some fun facts about me:
• Sports Teams Missouri Tigers, Kansas 

City Chiefs and Royals
• Vacation Spots Most places with good 

beaches
• Did you Know I…have 58 nieces and 

nephews.
• Hobbies Boating and BBQ

SPEAKER



POLL QUESTION 2

What energy storage benefits are you most 
interested in?
a) Resilience & Reliability
b) Power System Stability
c) Economic 
d) Incorporation of Renewable Energy
e) All of the Above



Military installations are facing 
increasingly frequent and severe 
disruption events

Technology and policy advancements in battery storage 
are changing the way military installations address 
energy security

Energy security solutions can leverage the cost 
competitiveness of renewables and energy storage to 
meet mission requirements



DoD Resilience Policy
• National Defense Authorization Act (NDAA) 2021 

establishes target power availability of 99.9%-99.9999%
• 2020 FEB - Policy: SECNAV: Installation Energy 

Resilience Strategy: Benchmark availability for critical 
facilities ranges from 99.999% (five nines) to 99.9999% 
(six nines), i.e. no more than five minutes of down time 
per year

• 2020 FEB - Policy: Under Secretary of Defense: 
Metrics and Standards for Energy Resilience at 
Military Installations Memorandum
“Deliver Resilience: Achieve 100% mission continuity for 
Defense and Task Critical Assets and Infrastructure by 
establishing the capability to operate off grid for 14 days 
or a longer duration as determined by the Installation's 
Commanding Officer in consultation with the Mission 
Owner(s) by September 2025.”

BESS Adds Speed

ENGINE GENERATION takes up to



State & Federal Policies
• Federal Energy Regulatory Commission (FERC) Order 841, 

enables energy storage to participate in wholesale markets (energy, 
capacity and ancillary services). 

• FERC Order 2222, allows behind the meter (BTM) distributed 
energy resources (DER) to participate in wholesale energy markets, 
including electric storage, distributed generation, demand response 
and energy efficiency.

• State Pilot Programs, e.g., Dominion Energy (VA): Grid 
Transformation & Security Act of 2018 allows investment of up to 
30MW of battery storage pilot projects 

• Upcoming Policies: Standalone investment tax credit (ITC) for 
energy storage (Energy Storage Tax Incentive and Deployment Act), 
and funds for R&D (American Jobs Plan) 



Intermittency of Renewables

Ref: Solar Power Data for Integration Studies, NREL, 2006

• Renewables by themselves don’t meet DoD Resilience Objectives
• Utility-scale solar PV systems can experience large fluctuations in 

power output due to weather
• Smaller systems experience greater fluctuations

• Adding batteries leverages low cost of renewables and firms power for 
the DoD Mission
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Energy Storage Enables Resilient Power
A critical technology for the military to:

Increase operational flexibility

Support the stability of their local power system with 
increasing renewable penetration

Provide fast response resilience and mission continuity 
during extreme events

Actively participate in the energy market



Lithium-ion Battery Price Trends

Ref: Electric Buses in Cities, BNEF, 2018



Forecasted Growth – Utility Scale
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Ref: EIA Preliminary Monthly Electric Generator Inventory, February 2021; EIA, 
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Exponential growth in 
planned capacity is driven 
by price and policy trends



The Transforming Power System

Storage provides flexibility, reliability, and resilience 
throughout the Power System



Microgrids with BESS for DoD

Ref: Flexgen Manual 

BESS enable resilient, flexible, and reliable microgrids



Types of Energy Storage

Cell based batteries provide cost effective 
flexibility to serve DoD needs.



Typical Energy Storage System

Ref: LCOS, Lazard V4.0



USE-CASE BENEFITS 
DOD INSTALLATION

BENEFITS 
UTILITY

ECONOMIC 
MECHANISM

Frequency Regulation Yes Yes TBD
Spinning Reserve Yes Yes TBD
Voltage or Reactive Power Support Yes Yes TBD
Load Following Yes Yes TBD
System Peak Shaving Yes Yes Likely
Arbitrage TBD Yes TBD
Load Management Yes Yes Likely
Storing Excess Wind and Solar Generation Yes Yes TBD
Backup Power Yes Yes Unlikely
Transmission and Distribution Deferral Yes Yes Likely
Co-located Generator Firming Yes Yes TBD

Use-Cases for the DoD

Stacking Use-Cases to benefit both the installation and the local 
utility increases economic viability of BESS



Ref: LCOS, Lazard, v6.0

Peak Shaving

Use-Cases - Continued

Returns are driven by market structure and incentives 



Peak Shaving – Economic Viability

Ref: Moody’s Energy Storage Technology Economics (1/2017)
Ref: Bloomberg (12/2018)

Batteries pay for themselves in markets with high 
demand charges and peak power cost



Variable Cost
Equipment Costs $           6,900,000 
Civil/ Structural Costs $           1,000,000 
BESS Plant Cost $           7,900,000 
Contingency (10%) $              790,000 
EPC (10%) $              869,000 
Other Indirect Costs (3.5%) $              304,150 
Total Installed Costs $           9,863,150 
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BESS Cash Flow

$15/kW-mo $20/kW-mo $25/kW-mo

Variable $15/kW-mo $20/kW-mo $25/kW-mo

NPV (25-yr) - $3,038,418 - $29,333 $2,979,753 

Straight-line 
Sum $4,866,046 $12,506,667 $20,147,270 

Peak Shaving – Economic Viability



Peak Shaving: Example Grid-
Connected Use-Case
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Sample Microgrid with BTM BESS
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Sample Microgrid: Access to Outside 
the Fence-line Solar PV + BESS

0
5000

10000
15000
20000

1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 10
3

10
9

11
5

12
1

12
7

13
3

13
9

14
5

15
1

15
7

16
3

O
ut

pu
t (

kW
)

Sample Week (Hours)

Utility-Side Plant Production: 10MW Limit

BESS Discharging (kW)

BESS Charging from Solar PV (kW)

Solar Output to System (kW)

Output to Microgrid

0
5000

10000
15000
20000
25000
30000

1 12 23 34 45 56 67 78 89 10
0

11
1

12
2

13
3

14
4

15
5

16
6

17
7

18
8

19
9

21
0

22
1

23
2

24
3

25
4

26
5

27
6

28
7

29
8

30
9

32
0

33
1En

er
gy

 P
ro

fil
e 

(k
W

)

Sample Two Weeks (Hours)

Microgrid: Island-Mode with Isolated Utility Power

Power from BTM BESS (kW)

Power from EUL (kW)

Microgrid Diesel Generation (kW)



Solar PV Paired with BESS

BESS has a fast ramp rate to stabilize power 
output to utility or customer load 



Long Duration Energy Storage

Ref: Black & Veatch

The Future of Energy Storage



Hydrogen Energy Storage

Ref: Black & Veatch



Ref: Electric Fleets, 8 Steps to Medium & Heavy-Duty Fleet Electrification, 
Black & Veatch

Fleet Electrification

https://www.bv.com/sites/default/files/2019-11/Electric_Fleets_Ebook_2019.pdf


Q&A AND FEEDBACK
Larry Almaleh

Doug Mackenzie: | Dustin 

Rogge: RoggeD@BV.comDoug Mackenzie: MackenzieDR@BV.com

Dustin Rogge: RoggeDJ@BV.com

Andrew Linowes: alinowes@deloitte.com

Ruthie Fetscher: rfetscher@deloitte.com
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