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Analysis on mixed use of stator bars with two types of anti-corona

structure from different manufacturers for large hydro-generators

LIU Daijun', HUANG Chengwei**", PENG Siyuan®’, DONG Xiaoying', MAN Yuguang?,
JI Yanbing', HU Chunxiu*’, KUANG Run'
(1. China Yangtze Power Co., Ltd., Yichang 443000, China;

2. Harbin Electric Machinery Co., Ltd., Harbin 150040, China;
3. Harbin Research Institute of Large Electrical Machinery Co., Ltd., Harbin 150040, China)

Abstract: Aiming at the problem that the anti-corona structure of newly replaced stator bars is different from that of original

factory stator bars when the stator bar is partially replaced in the stator winding accident handling for large hydro-generators,

this paper employed the finite element simulation software to simulate and analyze the electric field distribution at the

winding ends of the stator bars with two kinds of anti-corona structures under mixed use conditions, and calculate the

distribution laws of potential and electric field intensity at the ends. A wingding model was constructed based on two kinds

of stator bars, and the theoretical analysis results were verified by corona test. The results show that under the 1.1U

assessment voltage, the electric field intensity at the end of the stator winding with a mixed use of the bars with two kinds of

anti-corona structures meets the requirements of relevant standards, and there is no abnormal corona risk. The test further

confirms that the mixed use of the stator bars with two kinds of anti-corona structures can effectively avoid corona corrosion

at the end. This study verifies the feasibility of the mixed use of newly developed anti-corona structure bars and original

factory bars, providing reliable technical support for the partial replacement of stator windings in large hydro-generators.

Key words: stator bars; end anti-corona structure; large hydro-generators; mixed use; electric field simulation
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Table I The main parameters of type A and

B stator bar materials
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Fig.1 Three-dimensional structural model of stator bar
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Fig.2 Schematic diagram of the simulated winding for the

end model
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Table 2 Wiring modes of conductors in the stator bars for AC

electric field simulation
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Fig.3 Potential distribution and corresponding curve at the

end of type A stator bar

LR LN 15U, U I, B E 1 2 b A1
0 FL 3 O3 A 2 BRI EL 3 o0 A il 2R DL B 40 IET 4 7]
Pt 2t A BEL s 2= Ak B350 0 KV, B3 AR
PR EL 75 22 217 1) v BEL By 2 5 JB 0 T v, A2 TP R BEL X
S H I A K L, A e BHL B 2= 77 X 3 35 08 e T
A BB = A A S A 15U, L I
G

Hy A TR, 7 A A i S T L % o A



2026,59(4)

126 ez aup st
Hfkv o 40
A386
S 30
%20
30 %R
20 10
10 0
0 0 200 400 600
VYo K /mm

(a) LT (b) FEH 2k
El4 BMEFL&ERIHERELE 577 E K AE Rk
Fig.4 Potential distribution and corresponding curve at the

end of type B stator bar
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Fig.5 Potential distribution of the winding and surface

potential curves of stator bar underr 1.1U,
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Fig.6  Electric field intensity distribution of winding and

surface electric field intensity curves of stator bars under 1.1U,
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Fig.7 Potential distribution of winding and surface potential

curves of stator bars under 1.5U
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surface electric field intensity curves of stator bars under 1.5U,
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Fig.10 Electric field intensity distribution of winding and

surface electric field intensity curves of stator bar under 2.0U,
+3.0kV
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Fig.11 Potential distribution of winding and surface potential

curves of each bar when 1.1U, voltage is applied to type A

stator bars
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Fig.12 Electric field intensity distribution of winding and
surface electric field intensity curves of each bar when 1.1Uy

voltage is applied to type A stator bars
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Fig.13 Potential distribution of the winding and surface
potential curves of each bar when 1.5U, voltage is applied to

type A stator bars
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voltage is applied to type A stator bars
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