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Research and development of integrated life cycle risk management and control
platform for large petroleum storage depot

ZHU Xiping
China Oil & Gas Pipeline Network Corporation

Abstract: In order to ensure energy security and realize the “dual carbon” strategy, it is urgent to strengthen the risk management and
control of large oil and gas storage facilities while vigorously improving the storage capacity of oil and gas. In response to the problems of
large petroleum storage depots concerning database construction, risk prediction and early warning, and emergency decision-making support,
the key technologies adopted during the platform operation were optimized with reference to the general implementation requirements
specified in the Aboveground Petrolewm Storage Depot Integrity Management Specification (GB/T 42097—2022). Specifically, the core
architecture of the integrated risk management and control platform for large petroleum storage depots and a life cycle database were
established, a quantitative risk assessment method based on the domino effect was formed, and an emergency decision-making support sub-
system was developed. Besides, an emergency rescue route optimization model for petroleum storage depots was built by improving the
Dijkstra algorithm, and a fire analysis algorithm and an emergency drone platform were developed. Moreover, an integrated life cycle risk
management and control platform was established based on SINOPEC Zhoushan petroleum storage depot, which effectively enhanced the
decision-making level on management and safety of petroleum storage depot from multiple aspects, such as full life cycle data management,
risk prediction and early warning, and emergency management. Generally, the research results could provide technical support for the safe
operation of petroleum storage depots. (10 Figures, 5 Tables, 26 References)
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Fig.1 Architecture of integrated risk management and
control platform for large petroleum storage depot
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Fig. 2 Overall functional framework of life cycle database of large petroleum storage depot
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Fig.3 Quantitative risk assessment process of tank farm in
large petroleum storage depot based on domino effect
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Table 1 Severity of personal injury consequence caused by
domino effect in tank farm of large petroleum storage depot
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system for large petroleum storage depot




KRBT KB it e 475 i LU 4% — AR T R A

Operation & Management | IB1T5E18

P58 B E S BR AL DL RER Y BT S A
filif5 BRI T RE SE R I B 7 RG] S HLE N RSB
B RS S GRS SR K A W55 D R G B R 22 A
TARGIEEE R RGREERIRE B, R KR
HRNE AR o it R A58 2R A P9 ) 22 R PPN AR SC B S
Wr U 22 4 S R I, 3 M FUR R N SRR R T
ARG 2 2 T RGR BRI B, vk ST 1R

NASSTTE b e YNV S T NPIRI SR IEE BN
BEAT BRI E .

1232 3:Fk# Dijkstra 5% 6 5 A H0E B &R R

P T 1 2 ) 30 R T X R 2 SRR W R 2K
Z PRI T B2, W B A 2 R B AR XN 5L B
T 0% 5 e B P B 3 R bR b s, 78 R B A% B A R
265 AR £, £ 55 Dijkstra BVEAEAE AR VT B W 2%
T AR RN SRR K AL . R, 8
iof Bk Dijkstra SBEY, 56 % 58 KT AT il B
B BEUR 2 i A0 8 B AR TE I S S R A OB R T
LSRR IN R, B ST KA A T P R SR s 2R A b AR
R, il 4% B N SRR R AR R B0 B SR g A
3 5 Ay o B S PR 4 R PR R — N M AT RS
BUE /N R, B PR S5 5 B I . Rk, 13 386
BHE Dijkstra S35 0 B A0 T A% 2 L SRR 5 26 A &)
TS EN:

C1) IR 2B ik 46 P41 S AR AL, K A 2K
(B A (B A AR e SRR P 7 AT AR .
LN Bk A X 4 1 L3 R D et R Y A )
Frid N True”, T MARic N “False”.

(2) TRINE /NS AR A B, SR B AR B0 R o
{10 5 /1N P 55 g R ESF T 10 7 2 0 5 4% D9 4% 4 R PR
HBEATRRIC, B 1 5 SR RIS B ol ds KA, P B Sl
(16736 75 , 2B 70 A (i 2 R /N, S X EL H Rk
Bz,

TESEBR AT SRR, 750K B S B IR 6 S A I 2]
W28 45 fbR iR e, — B B b e A KRR O T
A, 75 NS BT IR AT I FE R T A A A R e —
AN PR LIS AR, JE SR A et Dijkstra 5
3%, A LE S5 I 1] Py R B B0 S BT 10 B R R %
BB % H IR A%

JSL T T 5 R AR MR R R s, P S SR
LTS B A VA A D IO L B U B A B 0
REC BB ER R I R KRR M R K

IR E = 2 B A T R AR R AR 4 AR 0 T O PR A
5E 5 T FE 6 A% A A M R 5 5 A X il T
W, F T i A B DR A DX B2 S e AR E R T
A DX 3R, R B 4 A 32 9 IR 2 K A [X 3 A )
TE B B R 120 91 i R AGER AR LT | B T A
E W b T < 1Ly, AN [R] B 1 T %o 22 5 o 7 AR AR R B
Wi, JGHAERS T BT Red AL, BRI 0 2 B 45 B e
PR O]

i J2E AL 110 L 2 RAR B A2 LR 38 I 203 Dijkstra
SESEBL (B 5, Horpr A ARRB 2 BT % £, B CAQ
REZE+ 7O, DACRN 2, 1~5 AR
SRIBIE) » 1l 55 1L X S PR AT A % 0 45 0 F i 0 45
P PIREALL . I Bk Dijkstra 532, IR 20 A 31 D
1 B L A2

El5 ET kit Dijkstra EIARAE Ak EN SRIRREN
RnEE
Fig. 5 Emergency rescue route planning for large petroleum
storage depot based on the improved Dijkstra algorithm
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Table 3 Calculation results of initial accident damage area in
a tank farm of SINOPEC Zhoushan petroleum storage depot
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Table 4 Calculation results of extended accident damage area
in a tank farm of SINOPEC Zhoushan petroleum storage depot
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Table 5 Calculation results of accident risk of each tank in a
farm of SINOPEC Zhoushan petroleum storage depot
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