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distribution network and PCIT control area
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Fig.2 The coupling relationship of PCIT tasks
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Table 1 Types of tasks undertaken by PCIT and
the contents of the respective functions
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Fig.5 The process of solving the two-layer model
based on the implicit enumeration method
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Table 2 Relevant parameters for distribution
network protection and control tasks

STT, 100~200 60~ 100 <0.10
STT, 150~250 140~200 <0.15
STT, 200~250 160 ~280 <0.20

CTT,  350~450
CTT,  200~300
CTT;  350~450
CTT,  250~350
CTTs  250~350

3 000~5 000 <1.50
2 200~4 000 <1.50
2 600~4 400 <1.50
2 000~3 500 <1.50
2 600~4 600 <1.50
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Table 3 Relevant parameters for
distribution network PCIT

gk FS Wfe/ S

IR VAV TV

B (MI-s™')  GB (Mbes™)

PCIT 37 274 128 100 93~135 8
4 658 16 12.5 12~17 1

A 9316 32 25 24~34 1
18 636 64 50 47~68 1
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Table 4 Task processing based on

the implicit enumeration method

155 % i Bk Wy PSR
H's PIE HER/s WER/s  BIER/s  ZER/s
STT, 0.013~0.043 0.020~0.040 0.0571  0.0313
STT, 0.045~0.107 0.0730  0.057 1
STT, 0.069~0.150 0.1063  0.130 1
CTT, PCIT, 0.771~1.275 0.055~0.065 1.0625  0.2410
CTT, PCIT, 0.789~1.263 0.040~0.050 1.0435  0.2410
CTT, PCIT; 0.659~0.943 0.055~0.065 0.8558 13025
CTT, PCIT; 0.751~0.898 0.045~0.055 0.8673 13025
CTTs PCIT, 0.365~0.588 0.045~0.055 0.4953 13025
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Table 5 Comparison of resource utilization and task
processing under different task processing methods
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Collaborative task allocation method for protection and control intelligent terminal

in distribution networks considering elastic allocation of resources
LIU Yuanyuan', CHEN Yuanju®, CAI Zexiang', LIU Wenze', QU Jing', HU Kaiqiang'

(1. School of Electric Power Engineering, South China University of Technology , Guangzhou 510641, China;
2. China Southern Power Grid Power Technology Co.,Ltd., Guangzhou 510630, China)

Abstract: With the development of new power systems, the protection and control tasks of distribution networks have become

increasingly complex. When intelligent terminals are employed to handle these tasks, the requirements for balancing resource

supply and demand have become move stringent. Therefore, a collaborative task allocation method for protection and control

intelligent terminals ( PCIT) in distribution networks considering elastic allocation of resources is proposed in this paper.

Firstly, the technical architecture of multi-terminal collaboration is elaborated, and the container-based elastic resource model

and task processing model within the terminal are established. Secondly, a two-layer model is proposed to optimize the

cooperative assignment of protection control tasks among terminals and the elastic scheduling of resources. The implicit

enumeration method is used to solve the model, so as to give full play to the flexibility of resources and improve the performance

of task processing. Finally, the arithmetic example verifies the feasibility and advancement of the proposed method. The

occupancy rate of computing resources of each intelligent terminal is reduced by about 28.85%, and the average processing

delay of tasks is reduced by about 4.12%.

Keywords : resource elastic allocation ; protection and control intelligent terminal ( PCIT) ;container;collaborative optimization;

double-layer model ;implicit enumeration method
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