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Trandor mer derating and comparison of harmonic lossfactor Fy with K-factor

TAO Shun, XIAO Xiang-ning
(Key Laboratory of Power Sysem Protection and Dynamic Security Monitoring and Gontrol (North China
Bectric Power Universty) , Minigry of Education , Beijing 102206 , China)

Abstract : The trandormer losses will increase when operating under harmonic load conditions. The derating measure is
always taken to limit the temperature of windings or top-oil . Based on introduction of two harnonic lossfactors, K-factor
and Fy , and the equations of the totd losses of trandormer , this paper reasoned out the difference of the conputed
meximum permissble rms nonrsnusida load current of derating usng the harmonic loss factor Fy and K-factor.

Keeping within the rated power loss limits, maximum permissble rms non- snusidal load current usng K-factor goproach
is reatively conservative because derating winding eddy current losses is replaced with pre-derating ones. The harnonic
lossfactor Fy isafunction of the harnonic current digribution and is indgpendent of the relative magnitude. Maximum
permissble rms non-dnuida load current uing Fu agpproach is relaively economica for taking account of actud

operating harnonic current. The relationship of two harnonic lossfactors and their gpplication were d 9 discussed in this

paper.
Key words: trangormer ; harnonic current ; loses
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depends on its reaonable design. Uneven current sharing anong parale PB layers of the winding makes the winding
loss moddl and the design conplicated. Gonmparing to the snge-turn pardle PCB windings, the multi-turns or series
and paralld- hybrid connection PCB winding has nore conplicated loss modd and its desgn. Based on woltage balance of
circuit loop condged by pardld PCB layers, the andytica loss modd was built for the multi-turns PCB winding
including rectangular- and circular- sructure. BExperiments verify the loss nodd .

Key words: planar trandormer ; pardld PCB winding; AC winding loss; power converdon



