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algorithm considering response correlation
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Table 1 Information of schedulable

conventional units and flexible loads

% DS RE T AR 1/ MW

G, 0.05 209.1

G, 0.10 192.9
Gs 0.05 144.6
Gy 0.05 205.8
Gs 0.05 2104
Gs 0.20 879.4
G, 0.10 192.3
Gy 0.05 192.9
Go 0.05 187.1

Gio 0.05 557.1

L, 0.10 898.90
L, 0.05 485.50
Ls 0.05 78.75
Ly 0.05 54.20
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Fig.2 Cumulative probability distribution of
active power of balancing bus
for different scenarios
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Table 2 Active power limit violation probability
of balancing bus for different scenarios

5 Pw/ % Do/ Yo
EWHBEILE AT WHBEILEI A SOk
1 32.95 0 0 0
2 34.72 0 0 0
3 43.42 0.05 1.11 0
4 44.10 0.15 2.03 0
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Table 3 Expectation and standard deviation of
schedulable unit response and flexible load

response for two methods MW
2 A SRR
o bR 2% a1 o] bR 2
G, -20.23 13.07 -20.37 13.08
G, -40.62 26.13 -40.74 26.16
Gs -20.31 13.07 -20.37 13.08
Gy -20.26 13.07 -20.37 13.08
Gs -20.28 13.07 -20.37 13.08
Ge -81.24 52.27 -81.47 52.32
G, -40.55 26.13 -40.74 26.16
Gs -20.26 13.07 -20.37 13.08
Gy -20.32 13.07 -20.37 13.08
Gio -13.06 13.07 -12.52 12.84
L 40.64 26.13 40.74 26.16
L, 20.36 13.07 20.37 13.08
L 20.32 13.07 20.37 13.08
Ly 20.31 13.07 20.37 13.08
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Table 4 Results of method performance analysis

AU ARMS XTI ARMS
T 62 W57 Wrl102 26 X 27 S99
A 0.011179 0.005612 0.005475 0.018200 0.018198 0.005185

A3 0.007645 0.002285 0.000362 0.000269 0.000269 0.005098
T5 i Ay Apy A oM Aua Aps A o

L 0.011179 0.018200 0.020407 0.001609 0.004765 0.003924
A3 0.007645 0.005513 0.005646 0.000651 0.000336 0.000663
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Influencing factors of zero-sequence current protection and countermeasures for
power transmission lines partially on same tower
LI Bin',DAI Dongkang',LIAO Huiqin',JJIANG Xianguo’, DU Dingxiang®, LI Zhongqing®,HE Jiali'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. China Electric Power Research Institute,Beijing 100192, China)

Abstract: The erection modes of power transmission lines partially on same tower are briefly introduced
and the fault characteristics are compared among power transmission lines totally,partially and none on
same tower,based on which,the influences of fault location and erection parameters on the zero-sequence
current protection for the power transmission lines partially on same tower are researched and the improving
measures are proposed. The simulative results show the correctness and effectiveness of theoretical analysis
and the proposed countermeasures.
Key words: AC power transmission; power transmission lines; partially on same tower; zero-sequence

current protection; relay protection
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Probabilistic power flow algorithm considering source-side and load-side responses
ZHOU Jing, WANG Ke,SHI Fei,FENG Shuhai
(China Electric Power Research Institute,Nanjing 210003, China)

Abstract: In order to effectively consider the impact of source-side and load-side responses on the power
flow distribution,according to the random injection probability model and the response probability model,the
probabilistic power flow model based on the cumulant method is improved in two aspects:the allocation of
unbalanced power reference between schedulable conventional unit and flexible load,the calculation of
random response. Since the traditional model applies a single balance machine to bear the unbalanced power
of whole system,the power flow calculated by it has larger error. The improved model avoids this defect to
better reflect the actual power flow distribution. An algorithm is presented to solve the model. Simulation and
analysis for an actual power grid verify the validity and practicability of the improved algorithm.

Key words: source-side and load-side responses; probabilistic power flow; cumulant; random injection;
response variable; balance machine
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