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3D Finite Element Simulation and Experimental Verification Based on Local
Simplified Modeling Method
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Abstract: The local simplified modeling method is a calculation way which simplifies the simulation moel and can
guarantee the computational accuracy. The effects of local simplified modeling method are studied in detail based on
TEAM P21°-2 . P21°~ B under various working conditions, the works are investigated the calculation result of the ed-
dy current loss and the leakage magnetic flux of the transformer structure with the experiment results. The simulation
results are in good with the experimental results, namely the local simplified modeling method can be applied in engi-
neering calculation area. On the condition of limited calculation resources, how to simplify the modeling becomes a
major content of scientific researchers. The validation of simplified modeling method has important significance for
reasonable modeling and effective simulation of large power transformer.
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Table 1 The measured and calculated loss of

non-magnetic steel under reverse incentive

— /W

KRR RBRIMEE  RE
P21°-0 9.55 9.54 9.17
P21°-1 343 3.42 3.40
P21'-2 1.86 1.86 1.68
P21'-3 1.05 1.05 1.25

P £ Pl rh i AT 10 A RU(E) B2 1w HL
LA T P21 -2 AR R R S A A 2 T E



A 55 b7

RGN, S SCFE, X, 4 Rl R AL = A BT LS ST -185-

A7 8 4b B v= =5.76 mm,x=5.76 mm(JE-SREM B b %
#7557 2% 100 A9 325 1) s 0 28 P R A7 0 2t 0 5 1R
EHEATXF L, P e R LA 7

(»=0.0 mm, x=5.76 mm)

100
80 —e— M
60 —a— R A
40 | —a— IR
S 20
<
0l
=20
40
~60 . . . . . )
0 80 160 240 320 400 480
Z/mm
(a) M
(»=0.0 mm, x=-5.76 mm)
80
—— M
T —a— A
40 L —a— AT
S 20
<
ol
-20
—40 . . . . . )
0 80 160 240 320 400 480
Z/mm
(b) 3R

E7 HEEMNEAEMBEENEESITEE
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designed spots
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Fig. 8 Shaded plot of eddy-current distribution of the non-

magnetic steel surface

0.014 858 10 0.014 858 10
10.013 128 40 0.013 131 10|
0.011 67170 0.011 67720
0.010 125 00 0.01022320
0.008 726 32 0,008 769 28
0.007301 63 0.00731529
0.005 844 93 0.005 86133
0.004 388 24 0.004 40737
10.002 931 54 10.002 953 41
0.001 474 55 0,001 499 44
1.81538+10° || 4,548 2410

(a) Lk FIm (b) L AR L
B9 FSHNRREUEZEEGNESH=E
Fig. 9 Shaded plot of flux B distribution of the

non-magnetic steel surface
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Fig. 10 Flux distribution of model under no-load and

load conditions
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Table 2 B.—W, curve of magnetic steel
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Table 3 The measured and calculated loss of magnetic

steel under reverse incentive
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30 127.48 127.13 123.70
35 185.25 184.71 179.10
40 254.15 253.39 248.00
45 337.42 336.39 330.00
50 435.81 440.85 423.00
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