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Fig.1 Structural model of disc-type winding
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Table 1 Physical parameters of transformer materials

ok BH
I p/ (kg-m™)
s EREHRAE ¢, /1] (kg K)™]
wil SREE A/ (W (m-K)™]
Zﬂ]ﬁ*ﬁﬁffiﬁu/(l)a-s)

1098.72-0.712T
807.163+3.58T
0.1509-7.101x10°T
0.0846-4x10*T+5x107'T?

I/ (kgom™) 8900

Mk ETERMA /] (kg K)™] 381
FHEE/[(W- (m-K)"] 387.6
TN ‘-’ﬁ‘gl(kg-m’}) 930
BRI /[T (kg K)™] 1340
FHEE/[W- (m-K)'] 0.19
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Fig.2 Streamline chart of oil speed and
nephogram of temperature distribution

~J
[oXe)

(b) HESIRIE 34 = 8]

F A e P S L A S 43 X 2 TR T B 3
A A T 1) IO AE R BB G IR Rk O — I £ R
TS U Ik B de A, SR A N — A X Sedd
25 B PEAT A

Bl 2(b) 3B iR B oy i < B— K-
D5 1) b R 4 A 1 2 7K I B4 37 S 1] 3 T 44
K, FE BT 55— 0 3% I e R R A R A
B 2 (b) i 2D I B S5 = A T 5 94 Be e b
] I AL AL Bl 7 Il Ak B i W R 94.6°C, AR IR AR I
W TR E AL T D A IR E N 85.5 C,
AT 93 s S A T R I HL A R TR TE
) P AE— A0 X PN 4% 2R 0F b %) 3R B T 2 8 1)
SEl /N B K AT o DX £ BT ) R D IR
3=

oV S e < &5 s R 1 1) DO i > A
JE Ay A i sg iR X A R AR R S A S A
BTG U e — Ao X D R T, S8
I R 3K — 0 A PR FE 40 SR T I Y I
Tia) it 48 20 T A A Y RE R

4 SREBRFHIZME RS

55 3 M T SEAL I I I R R g bR
JE B3 A AR AR TR A TR K- E
B J3E A5 DR R X S8 4 W T BT A T A R
41 NOHMREE

T ) 48 2% JEFE 60 1 mm, K903 58 5 d,
H 6 mm, BB LA N 14 A K BEAS X 7
BB P A, 5 R I 4 A 0.05 m/s |
0.10 m/s 5% 0.15 m/s, W H COMSOL #4115 4 4
I R A3 A R B A th e an 1 3 B

3(a) >l 98 MR UT S B L IR AR

95.0
éi 2,=0.05 m/s____-~- ",”wl”i":O'lo m/s
m 675 R ~
= ST T TN 015 m/s
40.0 ! : ) - :
0 20 40 60 80 100

LS
(a) ZRUFIELIE S A Hh 28

it 4
(b 7R3 3 33 43 2
B3 ARAANDHREET, BERLE FEHRER

Fig.3 Temperature distributions of discs along vertical
line and oil speed distributions of oil duct,
for different inlet oil speeds
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line and oil speed distributions of oil duct,
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for different section quantities
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Influencing factor analysis for disc-type winding temperature rise
of oil-immersed power transformer
LI Lin',XIE Yuqing',LIU Gang*, WANG Shuaibing'
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Power University , Beijing 102206, China;2. Hebei Provincial Key Laboratory of Power Transmission Equipment Security
Defense,North China Electric Power University, Baoding 071003, China)

Abstract: The temperature distribution and oil speed distribution in the disc-type winding of oil-immersed
power transformer are studied and the influence of different parameters on the oil speed and winding
temperature rise are analyzed. The physical calculation model of winding temperature rise is established with
the grid-side winding of an 321.1 MV -A oil-immersed converter transformer as its prototype. Different oil
duct parameters are set according to the transformer design theory,the oil speed and temperature distribution
of winding oil duct are calculated,and the influence of different parameters,such as inlet oil speed,
the oil

temperature distributions are analyzed. Results show that,the hot spot of disc-type winding is near the

horizontal oil duct width,section quantity and inter-turn insulation thickness,on speed and
middle disc of the last section;the inlet oil speed,horizontal oil duct width and section quantity affect the
oil speed distribution,which further affects the winding temperature distribution and hot spot temperature
rise;the inter-turn insulation thickness has no influence on the oil speed distribution,but a certain influence
on the winding temperature rise.
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