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Overload Criterion of Mineral-Oil-lmmersed Distribution Transformers Rated 100 kVA
and Less Using the Characteristics of Top—Oil Temperature Rising
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(Sang-Yun Yun * Jae-Chul Kim - Chang-Ho Park)

Abstract - This paper presents the general recommendations for the overload criterions of mineral-oil-immersed
distribution transformers rated 100kVA and less. For this purpose, we analyze the characteristics of top-oil temperature
rising for mineral-oil-immersed power distribution transformer rated 100kVA and less, manufactured in Korea. In order
to analyze the characteristics of top-oil temperature rising due to the distribution transformer loading, we performed
experiments at KERI (Korea Electrical Research Institute) from December 2000 to May 2001. The restraint of ambient
temperatures for the experiment results is solved using the results of foreign standards. Finally, we present the overload
criterions of distribution transformer for summer and winter season, respectively.
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Fig. 1 Calculation of overload rate for individual distribution
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Table 1 Overload criterion of distribution transformer for each
connection types in Korea
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Table 3 Maximum pemmissible temperature of insulations(C)
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Fig. 2 Top-oil temperature rising test for distribution transformer
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Table 4 Composition of test transformers using the experiments

N E
-

30 # DIAL 12600 B0/115 | AHA

1 724 457
2 30 2 S14 12600 230/115 | AR | A4 396
3 30 #3 J1A 12600 460/230 | #ARA | #3234 435
4 30 #4 D2/ 12600 280115 | A34 | 734 397
5 30 # WAL 12600 460/230 | #EA | 734 419
6 50 #1 HA} 12600 460/230 | #AEA | #3A 446
7 50 #2 524 12600 20115 | A" | 734 436
8 50 #3 PA} 12600 230115 | #4344 | @34 429
9 50 #4 D2A} 12600 | 460230 | #@4 | p=A 401
10 50 # S24} 12600 460/230 | da4 | 334 4.1
11 75 81 S34F 12600 460/230 | ARY | 234 456
12 [ #2 S44} 12600 460/230 | AEA | 334 463
13 75 3 S54F 12600 20115 | AA4 | 734 458
14 7 #4 J2A 12600 230/115 | AA4Y | 734 4.2
15 & # D34 12600 230115 | BEA | 734 485
16 100 #1 HA} 12600 280115 | AFA | 334 492
17 100 #2 J1AF 12600 460230 | A=Y | w34 457
18 100 # S1k 12600 230115 | Am4d | a4 500
19 100 #4 524 12600 230115 | AR4 | 734 494
20 100 #% D4~} 12600 230115 | Axa | #34 480
MR B2 45 S48 olB5H 100kVA 0I5t F4 MR #Hetrie gs BH J|1E 563
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Table 5 Test results of 30kVA transformer

8A 7
#1 50 100 20.0 %0 | 300 358 396 | 409
# 50 110 5 24 | 404 496 . 55.2 574
#1 50 120 24 365 | 430 . 499 | 526 | 544 | 559
#l 50 130 778 85 | 457 513 | 546 | 584 | 604 | 625
#1 50 140 314 144 | 536 508 | 63 | 691 726 | 743
#1 50 150 3.1 46 | 594 67.1 733 | 789 | 807 | 831
#1 50 160 396 551 | 671 736 | 813 | &0 | &8 | 886
) 50 100 211 %8 | 301 326 | 343 | 360 | 378 | 385
# 50 110 24.4 329 | 391 435 | 467 | 486 | 505 | 523
3 50 120 305 200 | 476 516 | 552 | 581 60.1 60.4
#3 50 130 343 48 | 531 58.1 623 | 650 | 672 | 691
#4 50 140 292 410 | 487 537 | 591 628 | 657 | 617
#4 50 150 315 440 | 527 586 | 627 | 664 | 683 | 713
% 50 160 39.2 558 | 666 726 | 779 | 796 | 824 | 837
) 2% 100 142 208 | 266 297 | 324 | 341 360 | 373
#1 %5 130 24.1 36.1 457 511 562 | 600 | 619 | 637
% %5 160 3623 517 | 615 70.1 776 | 823 | 82 | %0
# 75 100 326 %7 | 317 307 | 4Ll 419 | 423 | 425
#3 75 130 438 526 | 592 636 | 667 | 696 | 705 | 716
#l 75 160 497 629 | 724 784 | 814 | 8.9 | 892 911
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Table 7 Regression equation for estimation of top-oil
temperature (24 hour fixed load)

0= 84.3x—32.3

0 99.6%
10 = 84.7x—22.9 99.9%
20 f,= T78.6x—4.63 99.7%
30 .= 79.3x+11.0 99.6%
40 0.= 67.8x+27.6 99.9%

Ny ®

Trans. KIEE. Vol. 51A, No. 11, NOV. 2002

B 8 IEEE 73 A&ZR b
Table 8 Comparison of test results of IEEE Standard C57.92
(1981)
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Fig. 4 Maximum temperatures of major cities for summer
and winter seasons
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