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/1 kWE )38/l kWA E/HE 4 -
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OJEFN D%/t BB P B o Hl 72450 kW/900 kWh
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N LB R E N HE RS R —
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HESEIHER © B,
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AR E B AN(16-1TFTR - TS ISR
R A LB R B R RG(VRFB)I
& -

102 E KT FEHER = 102FHEER
x H&/KITSERE AR (14)
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126K H#EE = & /KIFE
ZE & + 365=8.8 GWh (16)

VRFBEH#ESE - BHTHRHESE -
HEKIBHEESE (17)

VRFB#E H#EE A= =20 GWh - 8.8 GWh =
11.2 GWh (18)

e Bl FE B R M E N F#E AR
(VRFB)EH R H#EEER MR ZFEERL
HYRUE AN > FE e ATl S B RO
BB R G(VRFB)RERH LY F30 Wh/L
AR > SR VRFBEAE A AT R RS
HAOANATR - BERENE(LBFRRE
MEHERG BRI G S ER3AR

E—H PERE106F3A

et e A

fMEEE11.2 GWh VRFBE M £4t Fr 75 MR =X
(20)F7T< > FEZ0.124 km® (12.43/,0H) - 3AH
FEERELI8 km® > BEE /K B /K (i i 827
N BB EKHZ - 2015) » PlEALEIR R
B R AT R S H H B E KR E
Fir iR HFEAY1.5% B2 12.5 2 A E T 7K AL H
M2 FRKE - HERPNA BRI E
M8 BB AR ST A B B 2208 1 B /K e 7K ir
AR S ERBIAR 43T » 11.2 GWhilE( LB R
MEMEEE AR EERBY A gRELEE
EILA T AR - T H G R A T E o
A L 5 ) e B (5 4 3 288 FH RE 7 Rt 43 BT
BIFAS MR K IR EAT R < H B E 8
7K P 75 T8 R ER B s AR L - P RR I fE
BHEOAHEE/N - BRI EEER -

VRFBE 4T 7R A s

= VRFBEH &S & + VRFBEE EH [
=11.2 GWh + 30 Wh/L
=3.73x10°L=3.73x 10°m’ (19)

VRFB{#E 247 AR

= VRFBRAE AT IGE + (B RS =

=373x10°m’+3m

=1.243 x 10° m* = 0.1243 km’ (12.43/215)
(20)
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Scenario Modeling of Wind Power with Flow Battery
System for Energy Storage Application in Taiwan

Chin-Lung Hsieh' Kan-Lin Hsueh®  Yue-Lin Jhong’  Chih-Yang Dai’

ABSTRACT

Extensive consumption of fossil fuels cause excessive congestion of energy supplies and price
volatility that usually affects economic growth, worsening the greenhouse effect, and even threatening to
human life. Therefore, to have a stable energy supply, sustainable energy development, minimizing risk,
one must promote energy diversification. The development of shifting a portion fossils fuels to new and
renewable energy (photovoltaic and wind power) will be one of the options. When largely increasing the
renewable energy, the renewable energy connected to the power grid must be coupled with corresponding
energy storage technologies. This is not only effectively improving the power float problem but also can
be more efficient management of power output capacity. Vanadium redox flow battery (VRFB) has many
unique characteristics as compared to the other energy storage systems, for example, low maintenance
costs, low environmental impact, high safety, scalability, high capacity, and long life cycles. The power and
capacity of VRFB is de-coupled. This makes the VRFB system design more flexible and suitable for various
electricity storage applications. At present, this battery storage has low efficiency and low energy density.
With continuous development for large-scale electricity storage. VRFB technology has been gradually
improved. In this study, we appraise the requirement and solution of energy storage systems by considering
base load power supplies, wind power, VRFB, and Taiwan daily electricity demand. The required storage
capacity was estimated under the scenario that wind power were accounted for 6% of the total electricity
supply in Taiwan. Wind power reduces the total amount of base load supply. Maximum daily demanded
electricity was partially substituted with wind power. The power generated from wind turbines was
calculated from the characteristics of existing large-scale wind power plants and from weather data in
Hsinchu coastal area. Calculated results suggested that additional 11.2 GWh was needed from the battery
besides existing pumped hydro storage capacity. If the VRFB was selected as the electric power storage
systems, it requires 12.43 hectares of storage areas. The battery storage system has less environmental
impact and land requirements than pumped hydro storage.
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