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Research on stress grading technology of stator winding overhang for
18 kV hydro-generator in high altitude area

ZHANG Peng', LIU Ping’, LIU Xuezhong’, MAO Jiye', HUANG Yiliang'
(1. Zhejiang Fuchunjiang Hydropower Equipment Co., Ltd., Hangzhou 311504, China; 2. State Key Laboratory

of Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to meet the stress grading requirements of the 18 kV hydro-generator in a large hydropower station with
an altitude of 2 500 m, the air breakdown field strength and its influencing factors at the target altitude were analyzed
theoretically, and the overhang electric field characteristics was evaluated by establishing a three-dimensional simulation
model of stator winding overhang, the influences of the clearance distance and binding structure on the electric field at
overhang hypotenuse were analyzed, the scheme of controlling the minimum clearance distance at the overhang hypotenuse
of the stator winding to 15 mm was determined. Finally, the stress grading performance of 18 kV hydro-generator stator coil
and winding was tested and verified in a large high-altitude environmental simulation laboratory. The results show that the

stress grading performance of the 18 kV hydro-generator is good and can meet the stress grading requirements at an altitude

of 2 500 m.
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Fig.1 The stress grading structure of stator winding overhang
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Fig.2 The relationship between the uniform electric field gap
breakdown field strength and gap distance at different altitudes
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Fig.3 Basic simulation model of the stator winding overhang
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Table 1  Altitude correction factor specified by

different standards

WRGE /M 1000 2000 2500 3000 4000 5000
GB311.1 100 113 120 128 145 1.63
JB/T 8439 1.11 125 133 143 166  2.00
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Fig.4 Tangential electric field and loss density of inner stress

grading coating under withstand voltage
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Fig.5 Electric field distribution of stator winding overhang

section in different directions
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Fig.6 The change law of electric field intensity of

hypotenuse clearance with clearance distance
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Fig.7 Surface electric field distribution of

stator winding overhang
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Fig.8 Electric field distribution in radial section of stator

winding overhang with or without binding structure
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Fig.9 Large-scale test chamber for simulating the

environment in high altitude area
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Table 2 Maximum electric field strength in different regions

of stator winding overhang
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Fig.10 Diagram of the stator coil and stator winding for test
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Table 3 Measured data of the hypotenuse clearance distance
at end of stator winding

mm

Hhr1 2 3 4 5 6 7 8
M 150 148 150 148 150 150 152 15.1
A 150 160 150 150 155 160 160 155

*4 2500 mBHRESEARIEE TE FTLEEREE
Table 4 Corona inception voltage of stator coil under
different ambient humidity at an altitude of 2 500 m

IR % 40 50 60
L R /kV >50 >50 50

&S 2500 mBREETEEE TEFRELERE
Table 5 Corona inception voltage of the stator winding under

different ambient humidity at an altitude of 2 500 m

FSEE % 10 20 30 40 50 60 70
EEHEEKV 21 22 24 25 22 235 23

*6 2500 mBREEARSETEFRALCEERE
Table 6 Corona inception voltage of the stator winding under

different air pressure at an altitude of 2 500 m

S JE/kPa 89.6 856 815 793 715 745
LAV 28 27 25 24 22 20
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