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Construction Method of System Dynamics Model for Superconducting Cable
System and Its Application in Safety State Dynamic Evaluation
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(1. School of Economics and Management, Shanghai University of Electric Power, Shanghai 200082, China; 2. School of
Electrical Engineering, Shanghai University of Electric Power, Shanghai 200082, China)

Abstract: In order to assess the safety state of superconducting cables in real-time, this paper proposes a safety state evaluation
method for superconducting cables based on system dynamics theory. Firstly, the key non electrical indicators that affect the safety
state of the system are selected and a system dynamics flow chart for them is built; Secondly, health indicators related to equipment
parameters are obtained and weights are assigned to them; Then, the relationship between equipment health index and failure prob-
ability is obtained to conduct real-time safety state assessment of the equipment; Finally, the series system model is used to obtain the
fault probability of the superconducting system, and the rationality of the proposed model and technical method is verified through
simulation examples. The results show that the proposed method can evaluate the safety state of superconducting cable operation in
real time.
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Fig. 1 Analyzing steps for system dynamics models
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Fig.2 SD model for safety status of superconducting cable
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Fig. 3 Reliability analysis diagram of series system model

IR R G I T SE M AT an & 3 s, MK
3ATHN, A5 B U B R R e D A B
FIRA . XEWE RGN RG240 5
PEZ R, HEER G AT HEVE R AT LU o 2 (10) >k
TR o

R=R,XR,X R, X--+XR, (10)
K: RN INTREW RS, n W T RS
B,

PR Sk B 2 40 ) f R R B RN mT BB A 2] 100%
WL R /NT 1, B RGP RS
WA, REE AR AT REMERt R, HiEk
A SRA (1 A SR AR R S8 TR R

p=1-(1-p)(1-p)(1 =p)-(1-p,) (11)
K p, 5 i F R GRS

R SRR, BReRESNIE
WULOTERT. R CTRET. ASUE XY 0sp<
0.20F, KRB RIEHR; 0.2<p<0. 4 FPRES RTEE;
0. 4<p<0. 6 PR N T4 5 p>0. 6BPIRZE Ry /™5

3 EHH5Hr

DL F i 35 kV il S LA R GAE ISR A,
R FHAS SR 4 5 0 AT e 2 RS TEAG o3 b o Al
FH Vensim V- 5 #5 2 5 B3 20 42 2R S PP AL LAY,
M T RS AR o pR BRI B AL L 3l ) Vensim 214 2
FRARZS VPGS 21 5 v 48 22 A RS S5 3 LS IE i 4
R T L 8 R A AT VA AR Y ) A R R A
PEo BHIE 1 sics MIEEE 1k, RSN LA
J5 30 sis AT ECHE o DARLAS O 2 Sy ), B
W2,

T Segh RS AR f R B =X (12) R .

®2 BYHOLHSETHE
Tab.2 Operation data of cable outlet terminal

fif i) /s P/bar 7/(°C) 0/(m*+h™") Licm AR i) /s Plbar 7/(°C) 0/(m*h™") Licm
0 5.3 73.2 2.6 110 16 5.8 74.5 2.7 119
1 5.5 74.6 2.7 110 17 5.7 73.9 2.6 120
2 5.4 74.5 2.7 111 18 5.4 74.8 2.7 121
3 5.9 75.4 2.6 112 19 5.5 75.5 2.8 123
4 5.6 76.3 2.7 112 20 5.6 75.6 2.7 125
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