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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

Warren County Power Station (WCPS)
Located in Front Royal, VA

Powers about 33 ,000 homes
3 on 1 Combined Cycle.... Net generating capacity is 1,370 megawatts.
Began commercial service in December 2014
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

ACC by: SPX Dry Cooling

60 Fan Bays - - ot : T
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36 ft Dia Tecsis (FanTR) Fans ’ e s
Total ACC Area: 138,866 ft2/<.
Fan Deck Height: 96 ft -
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

— Bat Netting
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Background

Bat mortality inside fan bays started in

first spring/ summer of operation - 2015

Over 200 bats were collected throughout

the season....

Several collected bats were State
threatened species

Warren County Power Station - ACC
Wildlife Exclusion System (WES)

Street 1,6
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6 October 9, 2018

PATENT PENDING

Dominion
Energy’

W



Warren County Power Station - ACC
Wildlife Exclusion System (WES)

Bat Population in the U.S.
Source: USGS.gov

Richness
High : 25

Low:0

Created withiinformation from Data.gov "North American Bat Ranges"
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

Study showed fans air current was one of the contributing factor.
Recommendations:

* Reduce lighting at the ACC,

* Relocate lighting away from the ACC,

 Install acoustic monitors around the ACC, or

 Install Netting.

Netting option was pursued after testing other recommendations at
WCPS and other sites (with no significant improvement).
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

Engineering

Evaluation

» Dominion Energy — Power Generation Engineering (PGE) evaluated netting under fan
bays.

» Computational Fluid Dynamics (CFD) was performed on the netting to determine the
pressure drop across the net and air velocity at numerous elevation.

» SPX Cooling Technology analyzed the pressure drop data and determined that fan
performance and back pressure change to be negligible.

9 October 9, 2018

PATENT PENDING %= Dominion
g Energy’



Warren County Power Station - ACC
WES Wildlife Exclusion System (WES)

Engineering
Design

Dominion Energy — Power Generation Engineering (PGE):

v" Developed concept of encasing ACC fans inlet area by series of nets,

v" Developed system design parameters,

v Engineered and detail designed each net and developed net specifications,
v Engineered all brackets attaching the netting to ACC structure.

v’ Collaboration with Blue Ridge Wildlife on installation method.
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)
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Pressure Drop Analysis of a Fan Net using SOLIDWORKS Flow Simulation
Low velocity near knots
(blue color)

High velocity at the
enter of cells

Velociy [mis]

Cut Plot & conours

Air Velocity Plot Velocity Profiles
(from CFD analysis) (air flow through the net)
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Stealth Net5/6, Size: 3/8 x 3/8 Opening
\ Polyethylene, UV Protected Netting
-(by Bird Barrier)

Warren County Power Station - ACC
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Warren County Power Station - ACC
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Bat Netting under 60 Fans
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

CORNERS NETTING SEAM
SEE NOTE 3
“F&W MET

WEST WALL

eI L

LOOKING SOLUTH WEST
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Warren County Power Station- ACC
Wildlife Exclusion System (WES)

v" WCPS operation indicated that no measurable thermal performance change was noticed during
ACC operation since installing the WES in April 2017.

v No measurable increase in fan motors current.

v Found zero new bats in ACC bays after netting installation was completed in Fall 2017. (2 old

dry carcass were found during May 2018 inspection; 1 old during August 2018 and 0 bats in
Sept. 2018).
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Warren County Power Station - ACC
Wildlife Exclusion System (WES)

Implementation

» Virginia City Hybrid Energy Center (60 Cells ACC): WES is under construction,
completion — Fall 2018

» Brunswick County Power Station (72 Cells ACC): WES Completion - Fall 2019

» Greensville Power Station (80 Cells ACC): WES Completion — Fall 2020

16 October 9, 2018

PATENT PENDING 2= Dominion
=k

nergy-



Warren County Power Station - ACC
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