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Model I. The auxiliary system of VRFB is powered by the power grid.
Model II. The auxiliary system of VRFB 1s powered by VRFB system.

TABLEIN. SELF-DISCHARGE RATE OF THE VRFB AT DIFFERENT SOC.

Figure 2. Management Model I. SOC Self-discharge Curve. Figure 3. Management Model I, SOC Self-discharge Curve.
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TABLE 1. SPECIFICATIONS OF VRFBs.(&EZHIH44H:#%)
. . Specification
arameter Object I Object 1T Object I1I
Rated Power (kW) 5 100 175
Rated Capcity (kWh) 2.5 100 350
Number of Stack 4 10 24
Number of Cells/stack 15 40 38
Stacks Power of Stack 1.25 10 75
Topology of Stack 2 series and 5 series and 2 | 3 series and 8
pology 2parallels parallels parallels
(\\'?)llagc (\;tvx)lmge .
I ———— P
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2 w i
o |
i ||
Vcell = ?
1.55V »
BERE - T e
Evce" Th'w S o e ime s‘” . ' o .
oy ne(s) 30 hrs Time(s) 58 hrs
(a) (b)
Figure 1. Voltage curve of open circuit of self-discharge of electric piles of VRFB,
a) 1.25 kW, b)10 kW.
3 Bt A B B AR (Chen et al., 2016)
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Figure 1. (a) Coulombic, voltage, and energy efficiencies and (b) discharge
capacity variation versus cycle number during long-term operation of a VRB
with a single flow cell.

[ES5 FrEEEEIT e R AR EE B R E I ARE (Park ef al., 2016)
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PCT/CN2009/0014345 5 EIEHEF] - 41E ¢
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(2015-04-22%:8) ~ US20110300417A1 ~
JP2012502445A ~ MX2012005017A ~ CA277
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it HERZE() B #K Fypending > BREHE A
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MR & 1+ F5722002-04-10 » JP2002108507A%E
fEec %M L Ny 7 A7 0—@o iR
F77£(Operating method of redox flow battery) »
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FIE 35 12 SR ARG 55 (Application status is
Pending) » ZRH FHFRK - 52 H B E
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e OCIARE /A H (2018)22014-02-
20 > KR2015/0015802:1{f » i WO/
2015/126131 7 & HAE S RETE M - %470
REDOX FLOW BATTERY - & (%[5 5 ]
#1F : CN106030884A ~ US9966626B2 -
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2013-07-17 » CN201310301519.9AZF1i} » &=
WO02015007204A1 > BIRS BB AL » 4
B EL PR R IEET A SRS E
BRI40T: JP6231202B2 ~ AU2014292587B2 ~
CN103367785B ~ EP3024080A4 - H - aAl¥T3%
B > ST g O ERE AR
EE AT AL L IR A R IR ¢ A
Fyl:1.5~1:1.2 - H 1F R 5 g B & i 2 i iR
VAT TRAI » RO £50.01 mol/L~0.5
mol/L » Frf » B RAANEE E his - Himeeg -
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e
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P B RFE e K LS B ST AT (201 Ta) 2
2015-12-13 » CN201510927447 8AZ:ffi} » 2017-
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W—Ee YRR BN EWE A - LRSS
Fof Rz M| - H AR - e H A
» SE—EETTEAIE - 3R -

443 “EBBEREBRNIIEIE-3" (CN
106876767A)
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T &R 2 UR0R A E MR E AR > Wk
SR HMBEZRERN > HEEEAHEN > HHH
FllEE > H— (B E AT - AEREE
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B FRHER B R HALEE VT FE AT (2019) 1t
2015-09-08 » CN201510566022.9A: 1 » 2019-
03-12/2 25 /855 CN106505234B 2 (P EL A - 4
T — e B O 2 R Y S RO BRI M B
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W BE2Z o R ESERR P IASY D
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4.45 “EBERADIIENE-5" (CN
1030359638 PEEF|(EEE
TRDDEE- 5)

oh R e i ST T (2016)722012-12-
1455 - d6722016-01-20 055858 - #4FH —71E
R AR B I 50k > ia AT (FfREE %&
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B~ e AR SRR - PR AR E AR Y
AENE TR BRERIE - EAENSETER
FVOENEET - WEENAE - LIRS
SCHEA B R HA -

4.5 “EINEREERRETE
57 (JP2002237323ABAER)

HAE R B R TR & 1(2002) 81 H A
¢ 75 3 R U 14 142001-02-09 > JP2001034
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Patents for Alleviating Capacity Loss in VRFB and
Future Development

Hwei-Liang Chang” Ning-Yih Hsu’  Yi-Hsin Hu’
Han-Wen Chou®  Yu-De Zhuang’

ABSTRACT

The capacity fading of vanadium flow battery (VRFB) is much worse than that of lithium ion battery
(LiB), especially under the case of hot standby operating mode. The serious consuming rate under hot
standby mode was reported to 7.1%/hr for the VRFB rating at 175 kW/350 kWh in the literature. This
consuming rate is equivalent to the rate of one household's electricity consumption by every 23 minutes.
It says why the demonstration of commercial VRFB’s would likely operate under continuous charge-
discharge without stopping, scarcely under hot standby mode. Further improvement to alleviate the fading
effect should be a crucial lesson for commercial VRFB’s widely application. Here described the lag behind
in technology about capacity loss on VRFB. Comparing with lithium ion Battery, VRFB is a battery of
much worse at both issues of self-discharge and capacity fading. Patents reviewed, by time sequence,
described here briefly. It shows that industrial skills of solving them are blooming still. For the pronounce
of future technology including 10 to 100 hours energy storage capacity duration with standby mode in the
near future, the technologies about reducing energy loss on standby pump and separating electrolytes from
the contact with membranes while in standby situation should be further developing.

Keywords: capacity loss, self-discharge, capacity fading, patent review, capacity duration, standby mode,

VRFB.
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