50 HA 500 KV T BRI ST 4 4 SRR B 0T R @R 2021,54(4)

500 kV A] BRIA B St i EIE it R BRI 16

A, MEx, Kk &2 KE#S, T OR!
(. b AEEMEAERAT, WEHE EE 2775005 2. 4EREEIE G M50 B4 PR A 5
Seib R R E 5 S eeih s, b 102209; 3. EMILE T AR, db 100031

i OEAREKE-EPIIE 500 kV 28 2% CIE 3T B B Pl th 28 B sEBr s L, it T & 500 kV AT BRI 2 & 40 2%
BOH A S H 2R . BHHSE MR S SR Wi i R 7T X, B BB R4 21 8, b RIS Sk XU D i FEL 3 ol
W B 5, A R R 18] [ B AT R A e IR R <A, (S 5 M) B T RS DO e . KR IR 2R X, 5 R kIS
T GE 4 23 SR SRR A T TR 20 4 R BT 00 R B AR T, 8 7= S 5 M VSR L AR . X BT 451
TEWTZR KK 90° FE UK 3 Fl™ 8 UL N SR FatEil. 45 BB Ak — JE Bh RE KT 2.5, &3 4Ffha)
NI N T 4B e B A MR 12508, Wit di i e k. 101 ARG B BB ) 2 1 6 e A TT R B
A U R E P R DI 45 2 R T R bR v S BT R

SR E A AR AR s 5T s ANSYS 1 B ARG

FEISES:TM215  XEARERE:A  XE45:1009-9239(2021)04-0050-08
DOI:10.16790/j.cnki.1009-9239.im.2021.04.009

Design and True Type Test of Trampled Composite Insulation
Cross Arm Tower for 500 kV Line
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(1. BeiBo Electric Power Composite Materials Co., Ltd., Zaozhuang 277500, China; 2. State Key
Laboratory of Advanced Transmission Technology, Global Energy Interconnection Research Institute Co.,

Ltd., Beijing 102209, China, 3. State Grid Beijing Electric Power Company, Beijing 100031, China)

Abstract: According to the actual situation of outgoing section at Changping station of Zhangnan-Changping 500
kV round III line (Beijing section), a trampled composite insulation cross arm narrow base linear tower for 500 kV
line was designed and developed. The cross arm structure used the form of “two pull and two press”, and
suspension insulator string was not required, which can reduce the fault caused by the monsoon discharge at tower
head. Alicyclic epoxy umbrella skirts were arranged at intervals in the middle of compression bar, which makes the
structure can be trampled. According to the original line form, considering the tower structure, air clearance
requirements, and deflection deformation calculated by simulation under the conditions of reserved safety factor,
we confirmed the structure height and mandrel diameter of the product. The mechanical instability conditions of
the structure were analyzed under three severe working conditions, including break line, vertical strong wind, and
ice covering. The results show that the overall first-order buckling coefficient is greater than 2.5, the axial stress of
each unit is far less than the mechanical strength of metal and composite materials, and the structure has high
safety. The mechanical properties of 1:1 true type test tower and the electrical properties of upper phase composite
insulation cross arm can meet the test standard and design requirements.
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Tab.1 Local meteorological conditions
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Tab.2 Service conditions
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Tab.3 Tower head air clearance requirements

iH TRAY

R B /m 1000
AR 8] B /m 1.3
eI i AT B3 /m 2.7
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Fig.1 Composite insulation cross arm structure
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Fig.2 The umbrella group structure
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Tab.4 Engineering design conditions
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Tab.6 Material property parameters

T X Y Z
KA 90° 80.36 0 80.05
KK 60° 60.27 0 80.05
KR 45° 40.18 12.05 80.05
KA 0° 0 20.09 80.05
b7 2k 351 0 57.53 125.84

Em 7.76 0 131.19

4 5.08 16.05 143.78

K 23.48 23.97 177.67
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Tab.5 Structure parameter of

intermediate composite insulated cross arm
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Fig.3 Simulation calculation of intermediate composite insulated cross arm
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Fig.4 Force analysis of trampled umbrella group
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Fig.5 Test tower and loading point
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Tab.7 Displacement deformation results

BN 5 R AL AS B AL /mm

T
L T \%
1 7(-129) 7(260) 9(-125)
2 7(96) 7(217) 8/9(-115)
3 7(1 229) 7(-178) 8(-64)
4 1(568) 7(-93) 4(-39)
5 7(-187) 7(1 002) 9(-257)
6 7(770) 7(-114) 7/9(-315)
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Fig.6 Electrical performance test site
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Tab.8 Test results of shock withstand voltage

WH  Hefxy  BIEHE/AV WRIGAE/KY N/ 52 /R
T 2050 2032 2 058~2 094 0/15
WBERE +1240 +1240  +1248~+1274 0/15

X B IR HEAT 15 0T T AR ARAE o i i 52
F R R, 45 SRR A FE T S8 52 HL I R e e A
HILR
422 1 min TR Z &R X

1 min TARR M 32 B 1058 % 500 kV AT ER
P G 4 G REAR IN R E F T WG S R R Y
“A 2R R, R WL IR . R KK ND
=100.4 kPa, 1,=22.5°C ,£,=20°C , L=3.9 m, K=1.000.
N TR HLFH % p,=109.2 wS/cm?; ik B KK F 50 7 -

1.8 mm/min, & H 7> &~ 1.8 mm/min.
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Tab.9 Test results of wet-withstand

voltage at power frequency
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740 739 740 1 i 5%

J& 3B 0 AR N 7R L, B AR B
TV R, HERF S min, 103 % H R N RS KHE
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mx25 mo
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No HHF 11 AIED, X5 A A B JS (1 3 SCE & 4 b
FH AT it 0 318 kV HLE $5 BE T 52 100 min, M X 45
REFEWITER,
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Tab.11 Pollution tolerance voltage test results

Se AT 5 U AT R (N 48056, FRBCT 3518, 48
S Rt 3 3P B HEAT 80% IR 4% B I AR I AR T A2
30 min. 158 58 52 I il 2R TR IR AR A A
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FoR .
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Tab.10 Test results of corona and

radio interference voltage

LA R /v ToL HLF I /v
g

HE fH SIE PUE H SEAE
360 541 <1000 446 i

TP ES /mm AN 32 /K i 321 ] /min g

16 050 318 100 fiif 52

16 050 318 100 fii 52

16 050 318 100 fiif 52
5 % 8
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20 TR B A IR T AN R 3 A AL B, A R e T
L A

(TR T AR, AR IZ 4T & 40 ) R
s 2 0 AR A 5 o (B 4 I B 22 2 it T % SR Sis AT 4
P, 7 77 i H R A R A <= 4 ) (1] B 14 2L A
TR SRS AR, A8 25 M L TR D e . AR HL
Re LTINS AN 25 FE T PR T B0 S 8 30 23 R AR RS <
WA G A RS R A
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