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Losses and Heat on Damper Winding in Large Tubular Hydro generator
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Abstract: T o research the losses and heat of damper winding thoroughly, a2D electromagnetic field model of tubular
hydro generator and a 3D temperature field model of the rotor are established by the finite element method. The fac
tors such as time varying, moving and nonlinearity of the electromagnetic field, the anisotropy heat conduction of
the rotor core and different head dissipation of the pole windward , and lee side of the temperature field are consid
ered. Furthermore, according to different operating conditions, structures, and materials, the losses and tempera
tures of the damper winding in a 36MW tubular hydro- generator manufactured by Dongfang Electrical Machinery
Company Limited are comprehensively calculated and analyzed, and the data are compared with the test ones. The
results show that the computation precision is satisfied and the generator design is reasonable. T he research is favor
able for discovering the rules of the losses and heat of damper winding, improving its design, and enhancing the op
eration reliability of the large hydro generator and electric netw ork.

Key words: tubular hydro generator; damper winding; elect romagnetic field; temperature field; finite element; los-
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Fig.3 Distribution of magnetic field, eddy current and
’ ’ 1 temperature of damper bars at no load and rated load
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Tab. 3 Losses and temperatures of the damper bars for
12% 4 different operating conditions
12% /W /°C
’ 185 P, P, Py Py XP Omax Oumin
57°C 73 34 34 72 213 67 63
’ 334 231 139 84 788 118 93
12%
12% 397 270 182 128 977 124 98
3.2
6 12%
) 4 ’
, 2/ i ’



472

High Voltage Engineering 2011,37(2)

4 t/ b

Tab.4 Losses and temperatures of the damper bars

for different ¢,/t,

/W r°c
e Pi P, Ps Py NP O O
0.93 397 270 182 128 977 124 98
0.9 413 200 218 152 1073 127 100
0.85 502 360 290 179 1331 136 105
0.8 583 478 373 190 1624 144 107
0.75 626 632 458 162 1878 156 111
0.7 633 790 513 144 2079 170 112
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Tab.5 Temperatures of damper winding for dif ferent Gy

Omax Ormin
g/ mm
rc /°C
0 101. 42 89. 64
0.15 124. 42 1.23 97.56 1.09
0.25 138.58 1.37 102. 08 1. 14
6 b/ &

Tab. 6 Losses and temperatures of the damper bars
for different by/ 6

/W /°C
b/ &
Py Py P Py XpP Omac  Omin
2.5 239 145 124 97 605 109 93
3.4 397 270 182 128 977 124 96
4.0 486 325 221 136 1168 129 98

7 dg
Tab. 7 Losses and temperatures of the damper
bars for different dy

/W I°C
dg/ mm
Py P, Ps Py XpP Omac  Owmin
20 405 332 198 115 1049 119 97
15 397 270 182 128 977 124 98
9.5 374 248 196 191 1008 133 107
8
Tab.8 Resistivities for different materials of damper bars
10-7Q* m
120°C p 0.25 0.4 0.77




473

3.7

12%

10

3.8

3.9

6% ,

12%
11

110°C
116.6°C,

Tab. 9

Losses and temperatures of the damper

bars for different materials

/W I°C
Py Py P3 py  Xp Omec~ Owin
397 270 182 128 977 124 98
449 275 196 156 1076 128 99
534 301 247 250 1332 138 108

10

Tab. 10 "Emperatures of the damper winding far different
heat dissipation coefficients of field winding

[(We(m2°C)~ ") Buu/°C O /°C
101.1 (7 124. 42 97.56
91.0 127. 46 100. 61
80.9 130.93 104. 12
72.8 (4 ) 133.93 107. 82
1
Tab. 11 Temperatures of the damper winding for

different rotor core materials

O °C Onin/® C

A N
55.6/4.0 101. 27 106. 72 89.16 91.58
51/19.6 101. 42 106. 90 89. 04 92.74
40.6/3.4 102. 24 107. 88 88.82 92.31
19/4.0 105. 10 111.40 88.02 91.11
16/1.95 105. 88 112.40 87.74 90. 81
2) ,

o
3)
2
2 2
2
2

4)
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