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Influence Law of Transformer Winding and Oil Baffle Structure on Hot Spot
Temperature
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(1. Electric Power Research Institute, Yunnan Power Grid Co. , Ltd. , Kunming 650032, China; 2. Electric Power Research
Institute, CSG, Guangzhou 510663, China)

Abstract: The hot spot temperature of a transformer is a crucial indicator for assessing its safe operation and load capacity. Under the
same operating conditions, a lower hot spot temperature signifies safer transformer operation and greater load-bearing capability. The
winding structure of the transformer and the oil channel formed by the baffle plates can significantly influence the hot spot
temperature. Therefore, it is necessary to establish a simulation model for the transformer’s hot spot temperature. During modeling,
oil channels formed by windings and baffle plates of different structures are drawn to investigate the impact of the transformer’s
internal structure on the hot spot temperature. A parametric modeling method based on SpaceClaim scripting language is proposed,
where the transformer’s relevant structural and positional parameters are set as variable inputs, and automatic modeling is achieved by
running the script, enabling rapid transformer modeling. Based on the proposed parametric modeling method, transformer models
with different winding and baffle plate structures are drawn, and the hot spot temperature distribution under various winding and oil
channel structures is calculated using the finite volume method. The research findings are of great significance for guiding the design
of transformer winding and oil duct structures.
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Fig. 1 Schematic diagram of parametric modeling principles
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1 # Python Script, API Version = V23
2

3 ClearAall()

a # ZSEESHRAYPIE B

5 position = @

6 # ZKSEESHEEIR9SELaEY

r 4 num = 1@

-] # LELAERE

o dl = (769-8.418%74)/73 # {EJESTLAERE
10 d2 = (749-10©.86*58)/57 # hIESEHERE
11 # HLELAFIT
12 11 = 61 # {EKESTLA B
13 hl =8 # {KIESTLAESE
14 12 = 62 # hEGTIA RIS
15 h2 = 1@ # CRESTAES e

() FEEHIAL e e AR A4 7 B AR 1 A e A

235  # (EESEHISKFEIR

236  index = position
237  while index < 74:

238 pointl = Point2D.Create(MM(1560.42-D1-h1+D1/73*index),MM(278))
239 point2 = Point2D.Create(MM(1560.42-D1+D1/73*index),MM(278))

240 point3 = Point2D.Create(MM(1560.42-D1+D1/73*index),MM(274))

241 result = SketchRectangle.Create(pointl, point2, point3)

242 index = index + num*2

243  # EndBlock

244

245  # {EESEH2SKFREIR

246 index = position + num

247 while index < 74:

248 pointl = Point2D.Create(MM(1560.42-D1-h1+D1/73*index),MM(278+11))
249 point2 = Point2D.Create(MM(1560.42-D1+D1/73*index),MM(278+11+5))
250 point3 = Point2D.Create(MM(1560.42-D1+D1/73*index),MM(278+11))
251 result = SketchRectangle.Create(pointl, point2, point3)

252 index = index + num*2

253 # EndBlock

(b) AR 3= 2

131 # BNERIEAZ, (KRS

132 pointl = t20.Create(MM(1560.42),MM(278))

13 point2 = t2D.Create(MM(1560.42-h1),MM(278))

134 points = t20.Create(MM(1560.42),MM(278+11))

13 result = SketchRectangle.Create(pointl, point2, point3)
136  # EndBlock

137

138 # P v FiAE

139 D1 = 73 * (d1 + h1)
selection = Selecti

141 D = -D.
142 eOptiol

143 ePatte.

144 result = Move.Translat s i i ions, Info6)
145 # EndBlock

147w HEEES

148  selection = Selection.Create(Curve9, Curvel®, Curvell, Curvel2)
149 data = LinearPatternModificationData()
150 data.CountX = 74

. data.Pitchx = MM(D1/73)

5 result = Pattern.Modifylinear(selection, data, Info7)
153 # EndBlock

() GRALphlin LA
2 SUHBEMAIES

Fig. 2 Parametric modeling script language
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Fig. 3 Model of oil-immersed transformer
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Fig. 4 Initial position drawing result of the horizontal oil baffle
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Fig. 5 Drawing result when the number of wire cakes is fifteen
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Fig. 7 Drawing results of controlling the wire reel dimensions
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Tab. 1 Main parameters of transformer
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Tab. 2 Grid quality inspection results
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Fig. 8 Local grid subdivision results near the core and winding
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Tab. 3 Material parameters

R ZH Bl
R/ (kgom 8987

23 FER/(Wem K 390
HL#/(T-kg™ K™ 381

)/ (kg m™) 7550

Bt #FE/(Wem™ KT 51.9
Hs/(Ikg K 446

w1/ (kg-m™) 1093-0. 826 T+(3. 612x10°*) - T*
o PER(WemT KT 0.153 8-(7.645x107)- T
3 I B
Hhzs/(D-kg - K") 455.9+5.191-7—(1. 522x107) - T

1B E/(Pass) 7. 863 €632/(T-176)x10"

2/ (kgom ™) 7 840

WA AER(Wem T KT 36. 1
L/ -kg KT 472
#E/(kgom™) 1 400

Pk #FR(Wem ™K 0.15
/(3 -kg™ K™ 1 600

T T HAEREE K.
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Fig. 9 Simulation results of transformer hot spot temperature
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Fig. 10 Transformer flow field distribution simulation results
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Tab. 4 Simulation modeling and calculation time
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Tab. 5 Temperature at different initial positions of oil baffles

Brba s B TR/ (T) T2 i/ (C)
1 91.0 77.4
2 92.9 74.8
3 93.5 74.7
4 93.8 75.7
5 92.6 73.8
6 91.0 73.7
7 91.8 74.4
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Tab. 6 Temperatures at different number of winding disk
between oil baffles

LY PR IREE(T) T i i/ (C)
8 90. 2 75.6
9 89.6 75.6
10 91.0 77.4
11 88.4 68.3
12 88.8 74.6
13 89.0 68. 1
14 89.7 74.3
15 88.3 74.1
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Tab. 7 Temperatures at different cake spacing intervals

ZE0f a1 /mm U IRIE/(C) Tz i/ (C)
2.0 91.0 77.4
2.3 88.5 74.6
2.5 87.9 73.9
2.7 86.9 73.5
3.0 85.9 72.7
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Tab. 8 Temperatures at different winding sizes

&P RS /mm POUREE/(C) T2k (T)
1,=61, h,=8.418;1,=62, h,=10. 86 91.0 77. 4
1,261, h=8;1,=62, h,=10 89.0 74.7
1,261, h=9;1,=62, h,=11.5 90.9 76. 4
1,=55, h=8.418;1,=56, h,=10. 86 92.6 78.9
1,265, h=8.418;1,=66, h,=10. 86 89.9 75.9
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