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Abstract: Under the background of carbon peaking and carbon neutralization, renewable energy
such as wind and light will gradually become the dominant energy. However, its power generation is
discontinuous and unstable, which requires to install energy storage facilities. Lithium iron phosphate
battery energy storage prefabricated cabin is widely used in the market. However, lithium iron phosphate
batteries have high risk of thermal runaway and fire hazard, and the current fire protection design
standards are low. The fire characteristics of lithium iron phosphate battery and the applicability of fire
extinguishing medium were investigated, and water-based fire extinguishing agent was determined to be
more suitable to be selected as the extinguishing medium. Based on the results of fire water mist
extinguishing test of lithium iron phosphate battery module in energy storage power station and the
lessons of fire accident in energy storage power station, the fire water supply measures suitable for lithium
iron phosphate battery energy storage prefabricated cabin were explored, and the relevant design
parameters were proposed. Combined with engineering examples, the design scheme of fire water supply

system for lithium iron phosphate battery energy storage prefabricated cabin was determined: a water mist
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fire extinguishing system was installed in the energy storage prefabricated cabin, and an external cooling

water system was installed in the fire cabin and adjacent cabins.

Key words: energy storage battery;

prefabricated cabin
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Fig.1 Layout diagram of energy storage prefabricated

cabin
A TG AR W R A L P St 1) 2K K
Bt R IAE . & A PRI 100 B B (4
140 °C) 5 QHL A& IR 3 15, Fi b ASE A 9K e o e 5

lithium iron phosphate battery;

water mist;  cooling;

T BE AT 3K 1000 “CLA L 5 FF #4458 o i = A K i
AR, 5 %5 P 225 ) EL A R 0 XIS 5 (i e P St
It i B 25 B A, PR OB R B 2, O R AR
K G fitr AE L b AR 25 (8] 35 P, RE i ME RS L K
KfaR R
2 BREERERAT B K R R KA

TRZAFFE AR R B OIE FH T4 K iRk
LR 9 2K 1R K ) B T A R R R A K
KB TR Bs3 ELAT 30 A R SR ZRE 1 5 @75 RN ot
TG B T PR F I B TR 4 0 Rl st A e B k5 B
93 IR AT LA 5 B [ P I 2 B8 T A 20 L st A
R T A LI 4% Bt 5 BB s @D — W T
H 4= 90 O B (BT R 44 Novec 1230) F1-E BN ke T Fh K
BT A A v el T (EL 433K 2 W R TR R A2
il F LK O BE (Gl ), R B Gl ) AN B, Fi it
BTy KR @K I T HA R AR H 5L
A, A A A A P Tl PR AR R A R K KA T
3 Ak w AR BF 44 RIRAEFT R
3.1 fEBEFR AR I Bl E R NI iHE

AR IR SY BB T K R il R R A b kR
BEF 1) T KA S5, 8 £ L S A M) 850 e el e A 24
SRR, AR HOB A N A LA SRR R T, 1R
A7 R BRI 7 K AR Y 78 S K R A B R T
s 7 M5 R T 28V FH T A AL P A B L it oA 1 2K B
KIPFFEER A, M T EE TR — P AR B R TR
DA B EL Y 1 [ Kk 3 SRAT S TR TR
[Fi] < 5k 441 7K 25 X P A AL L b AR 20 1) KK RIOR &
TUA BT, 58 R B — s Wk TAE R 1 14
IK 25 2 455 0] o FH T P K P b AL K
311 4k EE K KRS

PRI A 1 1 B SR AR T A (AR AR A
12 mx2. 4 mx2. 8 m) , i FH Kt — 2 6iff fig FH e i 4k 41
HL B A2 [ 0. 6 mx0. 42 mx0. 24 m, F 32 B SR H b,
DU\ H ZH R, ML 45 344 Ah(1 Ah=3.6 kC) | &
Tt e HL AR P, B Al K 553 2o 1Sk T A HL
B 5E N ICK

« 48 -



N

www. cnww 1985. com

BRSLAN 5 B BR R AE W A AR TR AR Y By 4 AKX AR R IR BBk

%385 #1848

55 A (DX T 0 et 2L, % T
PETE 10 1.2 MPa 941K % 5 5 T bk b A £
@WE Sk TAEFE F1 9 2 MPa K D |- 5692 M0 41K 2 .5
RESAT RGN I B ORI R e . e ISk T4
FE J1 9 6 MPa 19 41 /K 55 3 S5 BEHS 75 30 « 14 16 7 ]
TSk TAEE 919 2 MPa 417K 55 5 5677 90 s 14
YT BT K, T S FF 5 10 min L (OWES F
(AR AR DSk TAEIE J1 %9 2 MPa iy
UK B R 3  AK BE Sk TAE IR 13651 10
MPa 72 47 I , 7 B B TR IR S 25 P BB 1L
T TR ISR

R I Sk T AR JE 1 F 040K 2 2R R S5 A
R LR A L L 2.

700 LA HHERWT K B REICANK S CHMNRII] K

600
500
400
300
200
100

—— & LK KAt
— @6 MPaZik%
—— A2 MPaZfi/k3s
—— m 1.2 MPa#i/k %%

0 60 120 180 240 300 360 420 480

t/s
B2 ARRNAIEETEMEARETUHME
Fig.2 Temperature change curve of battery module under

different fire extinguishing measures
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Fig.3 Variation of envelope surface of the water mist with
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Fig.4 Schematic diagram of the new nozzle
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Fig.5 Aerial view of integrated energy station
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Fig.6 Schematic diagram of principle of water mist fire

extinguishing system
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Fig.7 Principle of the water mist fire extinguishing system

in the energy storage battery cabin
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Fig.8 Schematic diagram of nozzle arrangement in

battery module
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