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Fig.1 Schematic diagram of sub-transient generator model
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Fig.2 Schematic diagram of cooperation of backup protection
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Fig.6 Schematic diagram of stage generator model
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four generator models

X (13) g E Rl Ty T T i E(8) T
|, S —ERIRE,

c. AL B B XA AU AR LAY s i) 7 o b 3R A5 Y
O R AR TR S BIRLRT 5 B & B AL B Y
Z [,
43 MBEREZEVNENNBEHEEFHIERY
A

# IEEE 39 5 5 R G 4 19-16 AR5 &
AR I, K HPL 33 RN 34 AR S Ebn
ZAHUNFR 4 7w

R4 KB 3334 HBLSE

Table 4 Essential parameters of Generator 33 and 34

HRHLHL E, EY Ey
33 0.999 7 1.116 0.710 1
34 1.012 0 1.223 0.764 1

K11 Bzs o 4 R LR Y T B9 1 e Bl 4 2R
Ao e

& 2.07
202 |

1.97
1.92

FA

IEF B

0 03 06 09 12 15 18 21
A

O — KEDER, @ — SLHbM B & bR

@ — B R HPEE, @ — 5 HrREPIEE

B 11 4 #EZBERETHERBOER
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Table 5 Essential parameters of generator
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Table 6 Current setting of current protection stage II
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Stage generator model for backup protection setting calculation
LEI Qi"* , WANG Xiaoyang® , LIU Yadong’, YU Ruiji*,SHI Dongyuan'*,LI Yinhong'’
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology , School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology , Wuhan 430074, China;2. Hubei Electric Power Security and
High Efficiency Key Laboratory,School of Electrical and Electronic Engineering, Huazhong University of Science and Technology,
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Abstract: The sub-transient generator model is commonly used in protection setting calculation to simplify calcula-
tion, but it does not consider that short circuit current decays along with time,and the backup protection has the fea-
ture of time delay. The accuracy of protection setting values will be reduced by using the sub-transient generator
model in backup protection setting calculation. In order to improve the accuracy of backup protection setting calcula-
tion, a stage generator model is proposed. Based on the electrical characteristics of generator at the typical time of
backup protection ,the equivalent static generator model can be obtained and then the stage generator model suitable
for backup protection setting calculation can be formed. Simulation based on IEEE 39-bus system verifies that the
stage generator model can improve the accuracy of backup protection setting calculation.

Key words: relay protection ; backup protection ; protection setting calculation ; stage generator model ; short circuit

current ; current assistance coefficient



