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Arrangement Optimization of Angle Rings of UHV Transformer Winding
Based on PSO Algorithm
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(Xi”an XD Transformer Co., Litd., Xi’an 710077, China)

Abstract: Optimal arrangement of the angle rings is an important part in EHV or UHV transformer’s main insulation
structure design. In this paper, multi-objective optimization algorithm, particle swarm optimization (PSO) algorithm
and finite element sub-model calculation technology are used to optimize the arrangement of the left/right angle rings
with maintaining the original number and thickness of the angle rings and the arc radius unchanged. During the opti-
mization process, the minimum insulation margin along the electric fluxlines in each evaluated oil clearance is select-
ed as the objective function of optimization. The purpose is to make the insulation margins along the direction of the
electric fluxlines as close as possible. After optimization, the minimum insulation margin floating range of each eval-
uated oil clearance becomes smaller, and the minimum insulation margin of the entire end insulation improves.

Key words: particle swarm optimization algorithm; arrangement optimization of angle ring; finite element method

N S A AR AT PSR« D FR A S 01 0 5
0 3515 B 10K T 5 L5/ T B

SRR R A RS AR T S e HBRAYTI RS s @A SRR AR 5 1A A O Z AR
GEE TR B R Ay 2 — T iy AR B T LU I A PR AT 1 Y L S 58R EC
e e B Ml 5 7 T LR 2 s s S s My g b, PRI NIRRT IR L A TR o DMLt 3
A5 R SR L L S 2 e A R R A) T RODR A R A T S R o s 4 M 0
T Lo T LS eI i A A e s R ey ARG o PR SCHR VR ot AR T S i i s % 4
ST SR S O MO R TE SR S e 2 ) MIAMBT 2 FUR B X [ 5E AR BR A B AT MY
BB SR S BRI AR — B R FELRAL PN AR B AT IRAL" . R A B TE

Wi E#1:2018-03-24; & [E HHA:2018-05-26
EEWE : BFZKE SRS & B35 H (2017YFB0902700).
Project Supported by the National Basic Research Program(2017YFB0902700).



08 - 201849 A

Zudxz

H54 HOW

A3 BT XA IR B B HEAT T AR R HX A Ak
WAL TT A P A I 05— & X S SCHRAR R FH T30
J7 0 A IR B AT PR Ry S R R B
PR, ok AT 2R T8 5 — DA 2 AR X 28 Sk
X A7 A7 B TR AT 08 A B S LA e AT v B 1) e K 37
S HAR , A & DU AR 4 2545 B 0 B A, B F A
A e 25 1T Ry R A 2% f BRI A X 4
Jey 78 Bl ) A 4 BE AT 5 R

EH TR IR 7 B M A B 4 IR R
JE R AN AR B Sl 32 APDLIE 5 90 S
A BRI (FEM) 158 T B8 45 46 55 3 (PSO) B & 10 1L i
J¥ % A IR B AT A A B (815 8 4l v Y
T PR AR R A B A E . e B BRI E Y
A5 TH B OGS B VI F T 4R T ) ) A oy S
AT, 1 o St ol 446 25 ) FE AR A

1 BARTFREE

T ARAIE L 0 FL A B ORGSR TR X )
PR 42 S o ROF AT PR AN AR (2, th T e
Al B R AT LA B TR BRI
U, R T REAR TS AT R] 32 s A Ak 0 BT A3, T A
RUPEAT SRR 3 SCrp e X o IR A R AT A
FEEE, S T 9/ S DA 52 R TR e B T G
TEHB A HE AT A LA R R TR Y
(1R Ml — P B, RV 3mSR G T R R 0 4
R 25 76 I 5 P37 B 2 P — 1 AR R i
ST ORI DA 52 AR TR T B 19 5 3 DX 3l B 7R 1Y)
AL R VAR IETR 2 D WA A 1 £ a2 110
WFFETTE BV ARBI R AT F A 725 mmXx725 mm [
1E 7 S R G a8, DL 1, A R T
U (]IS, BBCHS TR 780 30 B s %) A s T e A7 (L
TR A IR AE o 7F Ansys PR35 T i
APDL g 8 5 9 F- B R TH550, W1 AR R 48 o 15
Bf ], ELAT DUE s i e fb gm fe, Oy (A A s A
XA J TH PSO AL L Se B I 45

E1 ARNMIERUHFERENEEREETRER
Fig. 1 The position and range of sub-model with the

arrangement optimization of angle ring
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Fig.4 The optimization algorithm flow chart
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Fig. 5 The minimum margin contrast of the assessment

area before and after optimization

B4 B/ N G A JRE T 03 LA /) T EL el 75 o A i 4
YW B/ MR EAS B T B DAL E A I B0 f /A
B 1.35 BFHEI T 1.54, Ze M B/ N E 1.4 1 FHF)
T 1.57,

Z H bR 0L Fe i 1 MRS B pI0 A 45 2R i Y o
RS (E B i R A A e AL R B S 8 9 il
TS BR i, Xk A R AT HORE . U S A e
AT E R RIS EOL R 1.2,

®1 AMNARHENSAERZITSHY
Table 1 The optimal structural design parameters for the

right-hand angle ring arrangement

WIS R /mm WITSH T /mm
d, 2 hi 13
d, 7 hs 23
d; 13 hs 50
d, 20 I 50
ds 40 hs 40
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Table 2 The optimal structural design parameters for

the left-hand angle ring arrangement

WIS RF/mm WIS RoF/mm
21 7 wi 7
b3 10 w> 15
23 21 w3 15
24 50 — —
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Fig. 6 Particle population changes with evolutionary

algebra in the right-hand angle ring optimized
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