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Table 1 Configuration schemes of backup refrigerator
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Fig.1 Principle of comprehensive protection
scheme for HTS cable
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Fig.2 Schematic diagram of overheating

protection impacts
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Fig.3 Schematic diagram of HTS cable structure

under low-voltage tie-line application mode
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Fig.6 Flowchart of distribution network reliability

evaluation with HTS cable
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Table 5 Reliability parameters of equipments
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Table 6 Classifications of calculating system reliability
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Table 7 Reliability evaluation results of

distribution network

‘% ISAIFI / ISAIDI / I . / % ISENSI /
w [R-(i-a)™']  [he(fi-a)™'] SR (MW +h-a™)
1 0.000201 0.00306 0.999999 65 1.224

2 0.001 178 0.03825 0.99999560  15.300

3 0.025019 0.00316 0.999999 64 1.266

4 0.025996 0.03836 0.99999560  15.340
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Table 8 Reliability evaluation results of

different reconstruction schemes
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Reliability evaluation method of distribution network with HTS cable considering
cooling system and overheating protection
LU Zhonglin,GU Jie,JIN Zhijian
(Key Laboratory of Control of Power Transmission of Conversion,Ministry of Education,

Shanghai Jiao Tong University,Shanghai 200240, China)

Abstract: In order to meet the requirements of commercial operation of high temperature superconducting
(HTS) cable,a reliability evaluation method of distribution network with HTS cable is proposed,which con-
siders the influence of cooling system and overheating protection in different application modes. According
to the working principle and fault characteristics of HTS cable cooling system,and the action logic and auto-
matic reclosing rules of overheat protection device,the reliability of HTS cable system is modeled and ana-
lyzed. Considering the influence of HTS cable access on the reliability of distribution network in two typical
application modes of low-voltage tie-line connection and distribution efficiency improvement, the minimum
cut set method integrated with the failure modes considering HTS cables is used to solve the reliability
index of distribution system,then the reliability evaluation of distribution network including HTS cables is
realized. Taking a practical distribution network as an example,the effects of cooling system fault and over-
heating protection on different reliability indexes of distribution network are analyzed by simulation, and

compared with conventional construction plan,the effectiveness of the proposed method is verified.

Key words: HTS cable; distribution network ; reliability evaluation; minimum cut set method; cooling system;

overheating protection
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Table A1 Failure rate of some load points
R /(U et
ikmPst - . ( ) - 5
5 1 15 2 15 3 150 4
3 2.217=10* 3.964%10°° 2.217x10* 3.964x10°
5 8.125x10™ 6.925x10°° 2.490x10" 2.551x10t
6 6.934x10* 6.229x107° 6.934>10* 6.229x10°°
8 2.787>10™ 4.440%107° 2.787x<10™ 4440102
FT A2 oA EEIFERE
Table A2 Interruption duration of some load points
{52 BRI I / (h K1)
1 fuf - ) ; ;
E 1 51 2 5 3 510 4
3 1.274x10° 6.736%1072 1.274x10° 6.736%1072
5 7.331<10°® 1.495%10* 1.041x107 1.505%10t
6 5.092x10° 1.330x10* 5.092x10® 1.330x10*
8 2.368x10° 7.491107? 2.368x10° 7.491x107?
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