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Table 6 Location results under different transition

resistances when injection protection is not equipped
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Consistency testing technology of autonomous and controllable substation
control level service protocol for service-oriented substations
ZHENG Mingzhong',BU Qiangsheng',GAO Lei',PENG Zhiqiang',ZHANG Qibing’,SHENG Fu’
(1. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211103, China;
2. State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 210024, China;
3. Dongfang Electronics Co., Ltd., Yantai 264000, China)

Abstract: The CMS(Communication Message Specification) protocol for substation secondary system defines
a method of directly mapping the abstract communication service interface of IEC 61850 standard to TCP /1P
(Transmission Control Protocol / Internet Protocol) for data exchange,and realizes the replacement of MMS
(Manufacturing Message Specification). In order to realize the popularization and application of CMS protocol
for substation secondary system,it is necessary to carry out consistency testing. Based on the deep under-
standing of CMS protocol coding rules of secondary system,the differences between CMS protocol and MMS
protocol are analyzed,test cases are designed for extended services,and a consistency testing method of CMS
protocol for substation secondary system based on protocol plugins is proposed. Based on the proposed
consistency testing method,a consistency testing tool is developed and applied to the factory acceptance of
secondary equipment in the autonomous and controllable substation,which improves the efficiency of consis-
tency testing and ensures the accuracy and reliability of consistency testing.
Key words: IEC 61850 standard; substations; substation control level service protocol; consistency testing;
MMS;CMS
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Slot potential based stator grounding fault location method for large generator

QTAO Jian',YIN Xianggen',WANG Yikai',TAN Liming',XU Wen', LI Wei’
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
2. Pumped-Storage Technological & Economic Research Institute of State Grid Xinyuan Company Ltd.,Beijing 100053, China)
Abstract: The current stator grounding fault location methods for large generators often take the coil poten-
tial as the analysis unit,and there are theoretical errors for the short-distance winding generators. Therefore,
a slot potential based stator grounding fault location method for large generator is proposed. Firstly,based on
the winding connection sequence, the analytical expression of stator winding potential distribution is estab-
lished with slot potential as unit. Then, different fault location schemes are adopted for whether the gene-
rator is equipped with injection stator grounding protection. If the injection stator grounding protection is
equipped, the fault evaluation index is constructed based on the measured transition resistance of the injec-
tion equipment. If the injection stator grounding protection is not equipped,the third harmonic measurement
value is used to construct the fault evaluation index without transition resistance. Finally, multiple virtual
reference points are artificially set in the fault phase. Combined with the winding potential distribution, the
fault evaluation index of each virtual reference point is calculated. The virtual reference point with the
smallest calculation value is regarded as the fault location,and the slot number of the fault is determined.
A quasi distributed parameter simulation model is built in PSCAD to verify the effectiveness of the pro-
posed method.

Key words:large generator;stator grounding fault;winding potential distribution;electric fault location
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Fig.A9 Fault location results under different fault positions when injection protection is equipped
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Fig.A10 Fault location results under different transition resistances when injection protection is equipped
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Fig.A11 Fault location results of transition resistance with measurement error
when injection protection is equipped
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Fig.A12 Fault location results under different fault positions when injection protection is not equipped
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Fig.A13 Fault location results under different transition resistances when injection protection is not equipped
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Table Al Basic parameters of simulation unit

ZH SR 23 SHE
HLE A LR /KV 26.76 TE TREEL 48
ARG A 29.39 P )
/mH
*E'%/?HEEBE‘E 15.28 e 2
mQ
*Mﬁ;ﬂ@m 0.397 4 R 8
WU ERAR S5 A B -
HIF 0.405 WAL 2
rp v 2 R P — -
W/ 1652 TR 10
FEPE A (9 15 FEPE R 0.966
4t AR S BR P A — .
eli/o 118.26+j244.29
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TableA2 Identification results of third harmonic slot potential with measurement error

P Ego MRZE% B IRZE%  SCbrfisN  FHRIMEES |E 1V kExiRE/%

1 3 0 316.5957 1.45

2 3 -3 314.6405 0.82
312.0680

3 0 3 311.2581 -0.26

4 -3 3 303.9658 -2.60
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