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Load Capacity Evaluation of Forced Guided Oil Circulation Air-cooled Transformer Based on

Temperature Rise Characteristics
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Abstract: Aiming at the problem that the load capacity of forced guided oil circulation air-cooled(ODAF) transformer is
affected by the temperature rise constraint, this paper proposes three kinds of load capacity evaluation methods for trans-
former. Firstly, the running state of fan and oil pump and the influence of oil viscosity change on thermal resistance and
other factors are taken into account, and a transformer thermal model is established based on thermoelectric analogy
method to calculate winding hot spot and top oil temperature. Secondly, particle swarm optimization algorithm(PSO) is
used to fit the parameters of the thermal model; meanwhile, based on the operation data of two different types of trans-
formers, the calculation accuracy of the thermal model and the suitability of the fitting parameters are validated. Finally, a
load capacity evaluation model based on the temperature rise characteristics is proposed by referring to the temperature
rise limit given in the load guide GB/T 1094.7. The analysis results show that the error of hot spot temperature calculated
by the proposed model is no more than 2.35 °C, which is within the allowable range of engineering. Under normal peri-
odic load, when the ambient temperature is lower than 1 °C, the temperature rise constraint is still satisfied after closing a
group of sub-radiators.
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Fig. 1 Top-oil temperature model
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Table 1 Parameter fitting results of transformer A
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Table 2 Parameter fitting results of transformer B

ZH B1 I ] BUD & BB 245 4 B2 I Bl & B 45 21

0.22 0.34

0.30 0.39

ny 0.25 0.25

Abil rated/ T 27.24 40
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Ermsi/'C 0.75 1.28
Erms2/C 1.27 1.64
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Table A1 Basic parameters of transformer
AR HUER  BES EES TEEH KUE MR R
RS BMVA UKV KW KW B B% BN
A 570 405/20 844 155 10 5 4
B 360 235/24 612 90 9 3 3

KA2 ATEBSHEMAEER

TableA2 A Transformer parameter fitting results

miH Ha mH Bl
iR SFSZ7-31500/110 TEAFERW 37.9
HUE 2% 151.5(HM)/
T 31.5/31.5/31.5 AR/ AW (HM)
H/MVA 189.1(HL)/121.9(ML)
e 1104£3%2.5%)/ .
"~ ( g HUE HLI/A 165/472/1653
FE/KV  (38.5+2%2.5%)/10.5

RA3 KRS RME

Table A3  Operating temperature limit of large transformer

T2 i SRA AT R

PR Jﬁéﬁljhc R R AE/C EJEZ/i
TE 5 J& S £ 105 120 1.3
KHI BB 115 140 1.3
b GfSE Gk 115 160 15

R A4 IEH IR T AR AT RE AR I O T
Table A4 Maximum average load that a transformer can bear

under normal periodic load

14 1.296 23 1.240 32 1.180
15 1.290 24 1.234 33 1.173
16 1.284 25 1.228 34 1.166
17 1.278 26 1.224 35 1.160
18 1.272 27 1.215 36 1.151
19 1.266 28 1.200 37 1.144
20 1.260 29 1.199 38 1.136
21 1.253 30 1.195 39 1.130
22 1.247 31 1.186 40 1.120
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