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Temperature Rise Calculation of Furnance Transformer

ZHANG Mao-u
(Changchun Sanding Transformer Co.,Ltd., Changchun 130052, China)

Abstract: The transient from heat to cool in winding is analyzed. The methods to calcu-

late winding temperature rise and choose cooler during periodic change of load are pre-
sented.
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Table 1 Corrected width values, Ag, of line oil Table 3 Temperature difference of copper and oil
duct in disc winding
Wi q/W m?  ABw/K| q/W m? | ABw/K| q/W m?2  ABy/K
1025 1070 145 |1675 1720 205 2425 2480 265
/mm 1075 1120 15 (1725 1770| 21 | 2485 2540 27
/mm <30 3140 4160 6180 |81 105 106 130 1125 1170 155 |1775 1830 215 | 2545 2600 27.5
3 420 | 520 - - - - 1175 1220 16 (1835 1900 22 2605 2680 28
4 280 | 380 | 530 — - - 1225 1270 165 (1905 1970| 225 2685 2740 285
45 0 120 240 400 | 500 - 1275 1320 17 (1975 2030 23 27452830 29
5 -20 0 80 120 | 240 | 300 1325 1370 175 2035 2080 235 2835 2900 29.5
6 %0 | -20 0 20 100 150 1375 1420 18 (2085 2140 24 2905 2980 30
275 | -170 ~ -90 20 0 30 80 1425 1470 185 (2145 2220| 245 2985 3060 305
5 Aq 1475 1530 19 (2225 2300 25 |3065 3120 31
Table 2 Corrected width values, Aq, of line oil 1535 1590 195 |2305 2370 255 3125 3180 315
duct in helical winding 1595 1670 20 |2375 2420 26 3185 3250 32
W/m?
/mm 2
/mm <20 2030 | 3140 | 4160 | 6180 %S 1 (6)
3 300 370 420 470 520 P, KW
4 200 270 330 380 430 P,
5 150 220 280 330 380
6 60 120 150 240 300 kW
>75 - 60 0 30 120 180 Ky
(D) ' S¢g—— , kW
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AByp
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S 100 6,~65K
P, 75 , 1 90MVA ,
W 65KW,
Si , m? 570kW, 55K
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25% , 24K, 26K,
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Fig.1 Capacity curves of YSF-200 water cooler ; 2 dt
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20 /5
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(10) \ M2 SERRSLHHE
:% (12) Fig.2 Heat and cool curves of winding
(9) Ak, (10) (11) , 2
(1) :
Pdt _ cmdt _, kAtdt T=5min, 1=65(1-¢e'%),  30min
Ak Ak Ak 4
T,dt=Tdt+tdt 4
1 T=T§—I Table 4 Temperature rise data when the initial
temperature rise is equal to zero
t/min /K | t/min | T/K | t/min | T/K  t/min T1/K
T 1=AeT 0 0 8 | 519 16 | 624 24 645
A t=0 1 118 9 | 543 17 | 628 25 6456
, T To et=1, 2 214 10 | 562 @ 18 | 632 @ 26 6464
A=T, T, 3 293 | 11 | 578 | 19 | 635 27 | 6471
T, 1=(T, To) et 4 358 | 12 | 591 | 20 | 638 28 6476
=1,(1- e M+t (13) 5 411 | 13 | 602 21 | 640 29 | 64.80
(13) 6 454 | 14 | 610 22 | 642 30 @ 64.84
7 490 | 15 | 618 = 23 | 643
. Te=0, (2) 65K,
T=1,(1- e (14) T=5min, =65, 30min
; P=0, 1,0, 5
3.2
=T, (15) ,
(13)  (19), ,
4.6T, :
gt l=g46T1=g46=0,01, 1-¢*°=0.99 2 : t
t 4T=20min 1.2K,
, GB/T15164 ( 15min) :
(5Smin 0miny| OFal IQpy
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5 65K (2) 3a , 30min
Table 5 Temperature rise data when the initial 40min 1.2l
temperature rise is equal to 65K 1.0ly , 55K
t/min /K | t/min T/K | t/min | T/K | t/min | T/K P=0,
0 65 8 131 16 | 26 | 24 | 053 64.84K, 1=64.84et»
1 53.2 9 107 17 2.2 25 | 0.44 : In , 55(1- e'5)
2 436 | 10 8.8 18 1.8 26 | 036 ,
3 37 | 11 7.2 19 15 27 | 029 10min 6,
4 292 | 12 5.9 20 1.2 28 | 024
5 239 | 13 48 21 | 10 | 29 | 020 6 1.2l 1.0l
6 19.6 14 4.0 22 0.80 30 0.16 Table 6 Temperature rise data when current
7 16.0 15 32 23 0.65 reduces from 1.2l to 1.0l
t/min (1,:=64.84¢ %) /K [1=55(1- e'*F)]/K (T419) /K
10min, 0 64.84 0 64.84
, 1 53.1 10.0 63.1
, 2 435 18.1 61.6
20min 25min : 3 356 24.8 60.4
4 29.1 30.3 59.4
5 23.9 34.8 58.7
' 3 6 19.5 38.4 57.9
7 16.0 414 57.4
’ 8 13.1 439 57.0
9 10.7 45.9 56.6
3 10 8.8 47.6 56.4
(1) 3a :
30min 1.2l (3) 3a , 40min
, 65K 50min ,
T=5min, 30min , P=0, 1=56.4¢et%
4 , | , 10min 7,
e sy
1I —— 7 10min
! Table 7 Temperature rise data after 10min of
: power failure
; t/min /K t/min /K
30 40 50 1 46.2 6 17.0
t/min 2 37.8 7 13.9
() B0 17 3R dh 4% 3 31.0 8 114
4 25.3 9 9.3
5 20.7 10 7.6
(4) , 30min 1.2l
, To=7.6K,
1=65(1- e'#)+7.6e"5, 20min
0 5 1015 20 25 30 35 40 45 50 55 60 65 70 75 80 8, ' 65K
t/min ) )
(b)ZeH &4 .o HI 2% )

B3 APAGHMKBEARR AWML '
Fig.3 Typical load winding heat and cool curves ’
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Table 8 Temperature rise data after second start of furnance
t/min [T:=65(1- e'H]/K| (1=7.6e5)/K (41 /K t/min [t=65(1- e H]/K (1=7.6e"5)/K (T+1) /K
1 11.8 6.2 18.0 11 57.8 0.84 58.64
2 21.4 5.1 26.5 12 59.1 0.69 59.79
3 29.3 4.2 335 13 60.2 0.56 60.76
4 35.8 3.4 39.2 14 61.0 0.46 61.46
5 41.1 2.8 43.9 15 61.8 0.38 62.18
6 45.4 2.3 47.7 16 62.4 0.31 62.71
7 49.0 1.9 50.9 17 62.8 0.25 63.05
8 51.9 15 53.4 18 63.2 0.21 63.41
9 54.3 13 55.6 19 63.5 0.17 63.67
10 56.2 1.0 57.2 20 63.8 0.14 63.94
5min 10min,
, 1.2 ,

2.5h; , , ,

) 1.5h )

T 2 2 ,
,e:\/lJ ot =4 [ L2X25+1XL5 |

T 25+15 : :
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, 1.2l ,
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