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Abstract: Against the background of energy structure transformation and the construction of
new power systems in China, electrochemical energy storage has gradually become one of
the key infrastructures supporting the efficient construction and stable operation of new power
systems. However, with the rapid development of the electrochemical energy storage industry
and the continuous expansion of installed capacity, safety accidents related to electrochemical
energy storage have occurred frequently worldwide. As an important new energy base in
China, Inner Mongolia is projected to rank first in China in terms of newly installed
electrochemical energy storage capacity in 2025, which has become a critical support for
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ensuring the stable operation of the regional
accommodation and rational utilization of new energy resources. Nevertheless, affected by
extreme local environments, the safety risks of electrochemical energy storage in Inner
Mongolia have become increasingly prominent. Therefore, it is urgent to establish a safety
management and control system for electrochemical energy storage stations that matches the
regional characteristics, environmental conditions and development needs of Inner Mongolia.
In this work, relevant indicators of safety risk assessment systems for energy storage stations
at home and abroad in recent years were systematically summarized, and an electrochemical
energy storage safety risk identification list with Inner Mongolia characteristics was developed
for the first time. Using the analytic hierarchy process (AHP), a quantitative evaluation model
with a "technology-management" two-dimensional framework and a three-level structure of
"goal layer-criterion layer-index layer" was established for the Inner Mongolia region.
Furthermore, a full-life-cycle safety management and control system for electrochemical
energy storage, which is highly adaptable to the extreme environments in Inner Mongolia, was
constructed for the first time. The practicability and effectiveness of the proposed system were
verified through applications in typical energy storage stations in the region. The results can
be extended to new energy-rich areas in northwest and northeast China with high altitude,
extremely low temperature, frequent sandstorms and ecologically sensitive environments,
providing an important reference for the local
electrochemical energy storage.
Keywords: electrochemical energy storage; safety risk identification; analytic hierarchy
process (AHP); full life cycle; safety management and control system; extreme
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Table 1 Safety risk identification list for electrochemical energy storage in Inner Mongolia
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Fig. 1 Safety risk evaluation index system for electrochemical energy storage stations in Inner Mongolia
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Table 3 G-W technical risk judgment matrix

G W1 W2 W3 W4 W5 W6 w7
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Table 4 G-W management risk judgment matrix

G W8 W9 W10 W11 W12 W13 W14 W15 W16 W17 W18 W19 W20 w21
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Table 5 Safety risk indicator weight distribution for electrochemical energy storage stations in Inner Mongolia
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Table 6 Safety risk classification of electrochemical
energy storage power stations in Inner Mongolia
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Table 7 Calculation results of technical risk units

N N

SR

Hoed ok (AL (BRI Na N Nep N wy PO
1 RS i W 12 5 1 0 0 0 ~98.2 R R
2 A 10 7 0 0 0 0 100.0 R R
3 Bt 5 % R b 6 3 0 0 1 0 ~97.0 R R
4 T BT B o R 15 Tt 12 12 0 0 0 0 100.0 AR AU
5 U B T 6 4 0 0 0 0 100.0 AR AU
6 Fehlk it 8 5 0 0 0 0 100.0 AR AU
7 B R P S5 AR TS 4 1 0 0 0 0 100.0 AR AU

(2) EHARZE I

M TR X B G 8-21 B A L N 3% 7%
3%. 4%. 3%. 2%. 3%. 2%. 6%. 2%. 2%.
1%+ 5% 7%, 4548 HuiE NI HITiTH
ZER, 19

B3 X% 15 2> =100%3%+95.7x7%+100%3%
+100%4%+93.6%3%+100%2%+100%3%+100%2%
+98.2%6%+100%2%+100%2%+100%1%+100%5%
+100%7%=49.40 (54350)

(3) Ha vl A XU 750

S R AF 23 =F AR AR AF 43+ 55 B R 43 47 =
48.65+49.40=98.05 (4> 100)
42 NEFRFIESEH TR

FRYEHIE FCHE H 1A 70 I8 5, 7E L TC B s

FIE RS S AR459 290 e AR if
FEERER, WkA R B S50 98.05 77,
FE AR o et BRI 5 8 B XU 7570 29 R
BURGE, JeWeti e B ik, R, B4k
PRV K B S FAETT T SR B 0% RIS, RS 4T
3 L H Rl T ICAR B 77 1 -

— R IR PR R G R e . &
WK 78V BT KR AT SE PRI e 7 W DR AR I 1 0 T
THB BERAS T — AR A HL e [ A B 5 S iR
Kllo SRV AT G i) L BUR AL AL S B Rk R
PERLTE, &b AR B S 24K 2R
WA 2% AR R BRI DRAF SR s SR ATIRAL . X H5R
Pt I AR B A, BT AR . =2
8 STy ] Bridmpa 721 [R A ME N i 1S



10 ik B B ¥ 5 % K
*8 EENKBTITELR
Table 8 Calculation results of management risk units
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