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Fig.2 Experimental platform of electric motor drive
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Table 1 Measurement data of A,

B A n,/(remin") Uu,/v ¥/ Wh
1 354 19.8 0.109
2 455 25.4 0.109
3 535 30.0 0.109
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Table 2 Measurement data of L,

L,=

t/ms g/ A L,/mH t/ms i/ A L,/mH
0.6 0.195 16.800 2.4 1.406 7.842
0.8 0.322 13.360 2.6 1.514 7.749
1.0 0.469 11.270 2.8 1.631 7.587
1.2 0.606 10.280 3.0 1.748 7.422
1.4 0.752 9.459 3.2 1.856 7.308
1.6 0.889 8.970 3.4 1.953 7.235
1.8 1.016 8.665 3.6 2.041 7.200
2.0 1.162 8.227 3.8 2.148 7.058
2.2 1.270 8.144 4.0 2.246 6.954
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Table 3 Measurement data of L,

u,.
i, = R—“’(l —e My =1 (1 - e ™M) (16)

/ms i /A L,/mH t/ms i/ A L,/mH
1 0.293 20.23 16 3.262 17.14
2 0.674 16.80 17 3.418 16.53
3 0.996 16.35 18 3.545 16.14
4 1.289 16.17 19 3.662 15.75
5 1.504 16.79 20 3.721 15.93
6 1.719 17.04 21 3.789 15.93
7 1.914 17.28 22 3.848 15.98
8 2.119 17.21 23 3.887 16.22
9 2.275 17.50 24 3.906 16.67
10 2.451 17.43 25 3.945 16.83
11 2.598 17.54 26 3.994 16.82
12 2.754 17.42 27 4.082 16.17
13 2.891 17.40 28 4.150 15.71
14 3.018 17.38 29 4.189 15.63
15 3.154 17.15 30 4.199 16.01

6 RN AR L, BEE T g ot
1, AR R AT UL B 2 R AL AR R AR B A IR e Je
Bl TR e A Ra e AE 16~ 17 mH ZJa], SZhrtr,
HLLAE = R ¢ JhiH g L, =17 mH,

20.5
jan)
£ 180 {
1 1 1 I ]

=
15.5
0

1 2 3 4 5
i /A

qs

Bo LFbEi, FHIEL
Fig.6 Curve of L, vs. L
3.4 HEHKMELE R, HNE
WEEOL T, LAY RS FE Py T KR 2l
(18) ™
P =Koy, + Koy, (18)
Forb, o, B G (22 0 2 1 T R, =
) 3K, FK, 735 LT AE WS FUE e T
A REHHRAE R BRI IR R G 8 « = 1.6 ~ 2,

2 2 2 2 2
_ U e + u’qv _ w (‘/’ds + l//qs)

P, = 19
fe Rn R(, ( )
H(18) FI(19) FIA% R, N
1 K/K, + 1
R, = =R, (20)
K +K/w K/K, + lVw

Horb, R, BUE R T RBRI AR, BREIRFEH <
B W L5 A DR, 2 A ML Bl K SF— RE I
BAv i BHL RS ORI K 38 R AE A b s Bos AT
SEPE R HEA TR AR R BEL A U 6, DA R BLAE IS AT I Y
A /N

LA DR P, AR N -

P

n

FErp . AR B L A R . T PSR A
i = O WY TFS BOAT i, =i, MR s 2
SEAT WA T, = Bw, ,B=0.001 4 N - m - s Wyt
FHL T TR B RN T LR
B .~ ueo R u, OB (21) i u, I R
1 B 325
R = % (22)
2 2 2
?(Pin - Bw;) - lys R,
SR R B R, 7 T A T P R
BEEE u, SN P, LR T g At i,

i, = 0 MR BRI R AT P, =i,
w =, L SRS R T

BARH R R, IR IR 4 B BT 992
ARV A AF Rk A L RH

x4 RENEHE

Table 4 Measurement data of R,

=Tewr+;(ifRs+:E) (21)

2

n/(r-min"") P,./W i/ A u/V R./Q
350 32 1.26 29.56 48.7
450 43 1.34 34.38 48.9
550 53 1.37 39.28 51.9
650 65 1.40 44.00 53.2
750 76 1.40 48.63 55.9
850 88 1.46 53.25 58.6
950 99 1.48 58.22 62.9
1 050 108 1.49 62.66 68.0
1150 119 1.50 67.25 72.0
1 250 130 1.51 71.69 76.0
1350 140 1.54 76.66 82.2
1450 150 1.54 80.69 86.5
1550 159 1.53 85.63 93.7
1 650 169 1.49 90.09 99.2
1750 190 1.63 95.65 99.7
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Electric field simulation and sheds optimization of anti-icing and anti-lightning insulator
under heavy icing condition
LU Jiazheng, XIE Pengkang, FANG Zhen,JIANG Zhenglong
(State Key Laboratory of Disaster Prevention & Reduction for Power Grid Transmission and Distribution Equipment,

State Grid Hunan Electric Power Corporation Disaster Prevention & Reduction Center,Changsha 410007, China)
Abstract : In order to analyze the electric field distribution of anti-icing and anti-lightning insulator under heavy icing
conditions ,and further accomplish the shed structure optimization and the distortion alleviation of electric field
caused by icing,the finite element simulation model of 220 kV anti-icing and anti-lightning insulator is proposed.
The electric field distributions of insulators with different shed structures under clean and icing conditions are calcu-
lated , based on which the shed structures are optimized and the electric field distributions of anti-icing and anti-light-
ning insulator before and after optimization are compared. The simulative results illustrate that the shed structure has
very limited influence on the electric field under clean conditions,and the distortion of electric field caused by heavy
icing can be alleviated effectively under icing conditions when the number of extra-large shed is 5. Optimized shed
structures can alleviate the distortion of electric field caused by icing,which contributes to the improvement of icing
flashover voltage.

Key words:electric insulators; icing; electric field distribution ; sheds optimization ; flashover voltage ; finite element
simulation model
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Parameter measurement of interior permanent magnet

synchronous motor model considering iron losses
ZHANG Xinghua, TONG Xinyu, LIU Wei
(College of Electrical Engineering and Control Science ,Nanjing Tech University , Nanjing 211816, China)
Abstract: A novel method to measure the parameters of interior permanent magnet synchronous motor considering
iron losses is proposed. Based on the permanent magnet synchronous motor drive control platform commonly used in
laboratories , the principles and methods to measure permanent magnet flux linkage , stator resistance , equivalent iron
loss resistance and d- and g-axis inductances of the interior permanent magnet synchronous motor are described in
detail. The proposed method has the advantages of clear theoretical concept,easy implementation and excellent ver-
satility. The effectiveness and feasibility of the proposed method are validated by a practical test.

Key words :interior permanent magnet synchronous motor ;electric motor model ;iron loss ; parameter measurement



