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Fig.1 Evaluating small system for relative simulation

calculation of components to be tested
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Fig.2 Grid pre-division flowchart based on

hierarchical clustering reduction
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Wide-frequency measurement technology solution and prospect of power system
WANG Zhihua',ZHENG Tao>,DOU Renhui’,JIN Yangjun',GUO Fang',LIU Chang’
(1. Beijing Sifang Jibao Engineering Technology Co.,Ltd.,Beijing 100086, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
3. China Electric Power Research Institute(Nanjing),Nanjing 210003, China)

Abstract: With the introduction of high proportion renewable energy and high proportion power electronic
equipment into the power grid, the demand for wide-frequency observability and measurability is becoming
increasingly urgent. It is urgent to establish a set of wide-frequency measurement device suitable for power
system. On the basis of investigating the domestic recent research situation,the scientific problems of wide-
frequency unifying high precision measurement are expounded, focusing on the engineering and technical
problems encountered in the current wide-frequency measurement. The research idea and framework of power
system wide-frequency measurement technology are proposed from five aspects: high-precision acquisition of
multi-component signals, accurate identification of instant, transient and steady-state signals, highly efficient
transmission of signal measurement and analysis results, wide-frequency testing technology and testing plat-
form,regulation mode and regulation effect monitoring. At the same time,wide-frequency measurement device
is developed on the basis of phasor measurement unit. The implementation effect of the technology is pre-
liminarily verified and the key research directions of the follow-up research are pointed out.

Key words:wide-frequency measurement;high precision acquisition;measurement algorithm;test calibration
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Optimal grid-division method of electromagnetic transient parallel simulation for
high proportion of renewable energy power systems
CUI Xiaodan'?,WU Jialong',XU Jianbing'?,FENG Jiaqi', WANG Yanpin', DENG Kui'
(1. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China;
2. State Key Laboratory of Smart Grid Protection and Control,Nanjing 211106, China)

Abstract:In order to improve the efficiency of electromagnetic transient simulation of large-scale power sys-
tem with large-scale and multi-type power electronic equipment, a parallel simulation optimal grid-division
framework and method based on hierarchical clustering grid pre-division, mathematical modeling of aggrega-
tion grid-division optimization problem under pre-division and optimization solution based on improved non-
dominated sorting genetic algorithm- Il (NSGA-II ) are proposed. Firstly,the large-scale system is simplified
based on hierarchical clustering grid-reduction to reduce the complexity of the original system. Then,based
on the time-consuming actual measurement of typical simulation, the relative calculation of components is
characterized in a unified way, and the aggregation grid division problem after grid pre-division is trans-
formed into a multi-objective optimization problem. The Pareto solution set of optimal grid-division is obtained
by improving NSGA-1I,and then the optimal grid-division method is obtained based on the minimum weigh-
ted FEuclidean distance. Finally,the effectiveness of the proposed method is verified by comparing the results
of the same example system under the situation of no grid-division, grid-division by Metis tool and grid-
division by the proposed method.
Key words:electromagnetic transient simulation ;parallel simulation;grid-division; NSGA- II ; multi-objective op-

timization
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Fig.Al Schematic diagram of electromagnetic transient parallel simulation
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Table A1 Comparison of relative simulation calculation amount of electromagnetic transient of different components
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Fig.A3 Schematic diagram of grid pre-division
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Fig.A5 IEEE 39-bus power system
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Table A2  Connection relationship and relative simulation calculation of grid pre-division module
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Table A3 Parallel simulation partition optimization results of improved NSGA- 11

53 5 PRI 2
FM 1 A, D
T 2 B. E. F, G
T 3 c.J
T 4 H, I, K
B5 0.325

5 X [A) BBk 45 2 4 8




% B

3T Metis T 24 P f) JE B S FE 4 F -

AT CSROE 4B B AT 1268 1% SRARAE R AT 451, — M/ 44 xad] A1 adjney Sk&=, 1764
B Ay . TH AT R AR SR TP AR A (E S04 adjney by xadj o () 70 25 BUE AR 3 7 12 00 25 11 4038 T 76 B0
adjney IR 51« LA SCEBIAG], B A R A2 936 HNERS BT /350051 i CSR ks A7 b 3¢ B 4]
BL i, DA TS S S 1 A0 2 J9fl, e A4 TS 2 5L (2,4)81(1,3,5,7). BLAPIHHL R, xadj f
BT 2 A6 0 F1 2 ok adjney BRGNS 0 2400 7 T 1 AOARBETHLS T 4 2 A0 4. [FIEE, i xadj (013
AT &N adjney B2 R RH0 4 RLAERE T TR 2 OARIETSUS, T 1. 3. 517, W FE BL

MREED 12
o] +4
xadj 02681014 152124262728
adjncy 241357251723675245891079117878

g
ETLS 12

Bl EHIER AT CSR A7 1%
Fig.B1 CSR structure storage for the example

Fi4bh, Metis {3 A BT vwgt K20 A7 fif T O BUEL, A2 oo 5 2K (8) AR TR A ALV sk
lo P TH A 2 1) (RIS R A B R HY adjwot AR A7, Brdln s v W (B)BHHE FE M 3RER .

= C
& C1l Metis I &R
Table C1 Result of Metis partition
5™ Tisr A S B
T A, D
T2 B, E, F, G
M3 C, J
T 4 H, 1, K
51 0.392

15 [X [ R 2k K 8




	202311023
	附1_附录



