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Fig.1 Converter configuration and valve short

faults position on inverter side
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Fig.2 Voltage and current of inverter under

rated working conditions within one AC cycle
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Fig.3 Current loop after fault K, occurs
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Fig.5 Current loop after fault K, occurs
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Fig.6 Current loop after V,, short circuit

fault when V,, and V,, are on
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Fig.7 Current loop after V,, short circuit

fault when V,, is on
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Fig.8 Current loop when commutation

failure of V,, and V,, occurs
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Fig.9 Current loop without commutation failure
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Inverter-side valve short circuit fault location considering

protection action and commutation failure
WANG Li', HUANG Mingwei',ZHOU Shihao®,ZENG Xiangjun'

(1. School of Electrical and Information Engineering,Changsha University of Science & Technology,Changsha 410114, China;
2. Electric Power Research Institute,State Grid Jiangxi Electric Power Co.,Ltd.,Nanchang 330096, China)
Abstract:In view of the problems that the existing valve short circuit fault location method relies on obtai-
ning the bridge arm current information which is difficult to be obtained in the current engineering practice
as well as has low fault location accuracy,a new inverter-side valve short circuit fault location method with-
out bridge arm current is proposed. Considering the response characteristics of the control and protection
system to the valve short circuit fault at different positions and the commutation failure influence caused by
the inverter-side valve short circuit fault on the fault characteristics,the fault characteristics of four typical
valve short circuit faults in the inverter-side area at different times are analyzed. Based on the protection
action of the inverter side and the system electrical information, the identification criteria for valve short
circuit faults at different positions are designed, then the location of valve short circuit fault at different
positions in the inverter-side converter area is realized. The effectiveness of the proposed method is verified

by the digital-analog hybrid simulation based on RTDS with the actual control and protection system.
Key words: HVDC power transmission; valve short circuit fault; fault location; commutation failure ; RTDS

digital-analog hybrid simulation
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Coordinated frequency auxiliary control strategy of wind farm and gas turbine on
offshore oil and gas platform based on multi-agent
MENG Qingwei',LI Ruiyang],LIU Kuan', HAN Meiyu],LI Ruishuai®
(1. College of New Energy,China University of Petroleum(East China),Qingdao 266580, China;
2. Liaocheng Chiping District Power Supply Company of State Grid Shandong Electric Power Company,
Liaocheng 252100, China)

Abstract: In order to improve the frequency regulation capability of offshore oil and gas platform power
grid containing wind power,a coordinated frequency auxiliary control method of wind farm and gas turbine
unit on the offshore oil and gas platform is proposed based on the multi-agent consistency theory,inside the
wind farm a double-fed induction generator is taking as a unit. The offshore isolated power grid is regarded
as a multi-agent system, the wind farm and the gas turbine unit on the offshore oil and gas platform are
regarded as agents. Based on the topological information of the offshore power network,the communication
network of multi-agent system is constructed to realize the information interaction among agents. The multi-
agent models of frequency auxiliary control for wind farm and gas turbine unit on offshore oil and gas plat-
form are established respectively. The controller structure is given based on the multi-agent consistency algo-
rithm,and the frequency coordination control between wind farm agents and gas turbine unit agents is realized
based on the multi-agent communication network. The parameters of the controller are optimized by linear
quadratic optimal control. The effectiveness of the proposed control method is verified by a simulation exam-
ple. The results show that the proposed coordinated frequency auxiliary control method can effectively
improve the frequency regulation capability of the system and suppress frequency fluctuations.

Key words:offshore oil and gas platform;wind farms;gas turbine unit;frequency auxiliary control;multi-agent;

coordinated control
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TableAl Simulative results of valves short circuit faults at different positions

- BB o
VSCP, VSCP, CFP, CFP, Iy max Iomax
K, 1 0 0 0 0~7.15 — K,
Koy 0 1 0 0 — 0~7.15 Ko,
Ky, 0 0 1 0 0 — Ky,
Ko 0 0 0 1 — Ko
K, 0 0 1 1 0 K,
VSCP, VSCP, CFP, CFP, Iya lyg lye
Ky 1 0 1 0 -0.8~0.73 -0.21~-1.63 — Ky
Ky 1 0 1 0 0.17~1.62 — 0.87~-0.58 Ky
Ky 1 0 1 0 — -0.81~0.32 -0.21~-1.33 Ky
Ky 1 0 1 0 -0.32~0.84 0.18~1.34 — Ky
Ky 1 0 1 0 0.27~-1.65 — -0.78~0.61 Ky
Ky 1 0 1 0 — 1.01~-0.63 0~1.61 Ky
VSCP, VSCP, CFP, CFP, loa log Ioc
Koy 0 1 0 1 -0.73~0.62 -0.30~-1.64 — Koz
Koz 0 1 0 1 0~1.65 — 1.02~-0.59 K oz
Ko 0 1 0 1 — -1.01~0.58 -0.03~-1.63 Koz
Ko 0 1 0 1 1.04~-0.61 0~1.66 — Koz
Ko 0 1 0 1 -0.28~-1.65 — -0.75~1.04 K s
K 0 1 0 1 — 0.88~-0.56 0.17~1.05 K
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