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SEM-based analysis on the influencing factors of the equipment
operation safety in LNG plants
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Abstract; Aiming at the operation safety of LNG plants equipment, this research started with
analyzing comprehensively the factors affecting equipment operation safety. On this basis, this research
briefly introduced the SEM ( Structural Equation Modeling) , and conducted a comprehensive research on
the factors affecting equipment operation safety in LNG plants by building up the SEM, making use of
relationship assumptions. It laid the foundation for the development of equipment operation safety measures
for LNG plants. Research results show that during the operation of LNG equipment, factors such as staff,
environment, equipment operating status, equipment management factors, and outsiders will have an
important impact on the safety of equipment operation. Among them, staff, environment, equipment
operating status and equipment management have a positive and significant impact on its safety. Compared

with other factors, the impact of staff is not very obvious. For outsiders in the factory, safety has a greater
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impact on outsiders than the outsiders’ impact on safety. The results of this research are conducive to

improving the equipment safety evaluation system of LNG plants, and are conducive to the development of

relevant measures for LNG plants to ensure the safe operation of equipment.

Keywords: Structural Equation Modeling ( SEM ) ; LNG plant; Operational safety; Influencing

factors; Evaluation index system
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LNG factory equipment operation safety factor

relationship diagram

BRI ATIRBL AN B AE AL, 31X S R 2 N 3% ok
R BFsfT M At $59 FLNG T N ar i
BTG DU 2 B 2 Bl N R (G 20, i T i isqy
SASPERYRR A, TR BIR S Bl PR Rl 23 2 A2k
At X A AR A R T RS R R

2 EF SEM EipyiEa
2.1 SEMiEi

SEM &4 — il i T 45 5% ) By 7 2 S B 65 281 {if )
SEM ] LA AR A g ot 2 1Y, BAr
T BT LOE A A e T A R A Gk
AR B 4 A H, — S LT, — ol 2 g v A
LS 2 BAS R AR AR AT LA o A
AR AN AME S AME I R A SRR HE N R
AR ST AT L X i DR 26 7 AR R i, PR 2 T A G
R HE R AR B R L R s

i SEM #4752 0 R 24087, AT DA LR B A1 &R
PN PR S R SR 0 A e R ok A o 3 o B AR i AT DL DK
VAR X B a8 AT 2 AP R B . LNG T Wik
RIBIT RPN LB AR LR, R 1 P& RER



64

AASSEM | 5000 £ 8 7

NATURAL GAS AND OIL

H R T B isqT LRI IR R o

F1 BEEBTREXMERR
Tab.1 Equipment operation safety factors
AL A
TAEANG TAELS o) HEER a) BRI ;.
BT ay
P ING BAFW as FHRI ag . ABBES a;
BBtk Bt RS ag BT ag HEBIRTE a,
EHHR BRI B B o, BRI S
ap E TR SORDL a s
i P % TAERRG @y FASRIPSE a5 FEEFRE a )
L4 L ay; FHR a g R ay,

SEM == 22 Hy WG R 43 #4 B, 43 ) 2 I s 4SS AU ) J% SEM
KR WA ERIA AT DL R N AR AR i AT AR
AN AR A VE AR 2 R A B R  fF SEM
KR T LAFRIR A AR i DL R A A T AR i 2 ) 1Y) 56
2 IR A AR N

x =AE+S (1)

y=Ante (2)
Koo oy B AME B AR B KN RS B8 e 41k
G AR J A AR R R R 2 A, M AR
SN AR B Z MM B IC R A, N BAR R S N A
AR B 2 (A YR B G 25 € o 20 0l g S0 A T o Je N 2
WAS i, SEM CR AT LIFRIR N

m=Bn+GE+{ (3)
% B Ry AT AR B 1) R B B 5 G R AME TR AR R &R
B ;¢ Sl —Fh ik 22 1] 4t
2.2 SEMpyEsT

A LNG T2 P i #5348 17 % 4 1 52 i [ 36 o
SEM, WLIE 2 (e oy 5 — AR s AHOC I iR 22,2, 7R
W) o WRAMNIBITE IR RIS, 228 T
Z P A Y R A SEM i FE v, R R
A2 6] 1 OC R AEATAG T, SR U5 R R A AT 4 T 5
GE T FEASCHE ST () SEM FRAFAE 1R AR AR
3 PPy AR AR 4 PPN AR DL R 16 FAM AR R
2.3 RIEXEMEI

HRFE 2 37 (B £ 472 4 SEM, I35 T8 A i
A2 R DL R .

H, X5 F LNG T N TAEA B &, H TAEL K%
MR A R R | B A 3 R A DL R R A KT
i WX F ORI 28 18 A7 22 2 AT A BB, TAE A B
SR IE AT % 4 22 (A A7 AE IE [7] (52

H,: XFF LNG T N sk AN T &, HZ 4 5l
FGR | B R TR v L K B SR T RN TR 00k

@]
SESD
@]
O \
@[]
=TI
@] H*
@] “4@ @@
O E O
\/]V
QA M /.
-/
@] N
o=
g i

a6

2 &K&IEITTRE SEMH
Fig.2 The SEM of the equipment operation safety
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Fig.3 SEM model standardization path coefficient diagram
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factors of the equipment operation safety
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Tab.5  Fitting parameter of the influencing factors of the equipment
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