Virtual Prototyping of HV Switchgear

Developments in CAE have resolved 3-D electrostatic HV Switchgear problems. New computational
techniques from Integrated Engineering Software radically change the design process, reducing
design cost and development times.
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Virtual prototyping
of HV Switchgear

Developments in CAE have resolved 3-0 electrostatic HV Switchgear
problems. New computational techniques from Integrated Engineering
Software radically change the design process, reducing design cost

and development imes

m e last fen vears there has Been rapid

deesicpment in Compuier Aided Enginsaning

(ChE| soffware Buch that 1 & now possioie o
creale wirual prosotypes of High Wolage (HVH
Sedlchgear rapidy and scorarsly. Trase el
protalypes helpad o significantly reduce
desplopment and testing coss congiderably al
Rizaile. Lorden, England.

Reyviole modelled & numbar of HY swilchgear
desgns wsng 4 3-0 secrestae CAE 100l caled
COULOME. Dne design i an epdey md bebwesn fan
coaeial eacirpoes in which the plectrical field
desritaston & meguined 3l virous bcaions.

High woltage CAE tool
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8. basad upon the Boundany Elemant Meshod (BEM)

For glachostahs dessigns. the BEM Fas some difline?

afeenisges ower iaditionsl methads, tuch Be the

Finkg (Eement Metod (FEM) and Fnite Diference

Method (FOM, whch use diferenial operaions 1o

compuis Te feld. These advamages includs:

W BEM reguires only the discradisation o
g and conducior suface FEM and FOM
require the probiem space 10 be truncalsd &t
some arbirany cistance bom the device model
The antiee problem Soace ub 10 e Furcalion
i feguires meshing. Thie companson ig
illysiTated n the teo-dmenson cage of a
parabel phile cagacion figurs 11

W 3EN alows The faids and polenlials 1o be
comouned @t any paint inchadng the amenor of
disaces o e exienor spacs fo nfniy, FEM
and FOA requing an artfical toundary Gnciion
o oe placed al the uncaben ol e probizm
soace wroduling e AR makong
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calcuiing the teios using BEM a5 oopased 1o
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Practical applications

Tre moat common progdam in HY Switchgear
dasign I8 o find and optimise the gleciical Nied
disrbylion in & compies gEomeYy consisting of
nzytiling materials and metal paris g earth or HY
poterdial. In & gas msulated substabon an epdoy
md pereirales the grounded medal chamber and
il T conducior assamily figue 2
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The nsusted 0 ContEns Twg melsl NSz, oe
sach at the garih &nd My ends. The maxmum
electrc lield value and distributian must be
gsiarmined, ‘We nead 1o deding the niarnal
Eeeakddwn woltags value ingide the rewn 10
cERming Materal suitabiity, AED, we neet 12 2ehe
the fashover volige Hong the surlice Dervesn i
HV ponductne 2nd the grounded chamier

The magimum elecifics simes n e ey
FESIN i 0n The curaburs radivs of the HY 2lacimda
tigure 3. The juncion ol the rod and the HY
conduciar is well shislded and shows o g
asliss. Congeguanty the masimum Seid or e rog
suslace 15 sluated moce cemirel 10 the lengm
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Dptimisation ocours by modiang the cunaatune
radies of fha HY inserd o ity positon with regpect
fo the HY conducind. The COULOME anakss &
repealed wilil he sresaps and distibuions are
reducad o B0 accepiabi e

Trere e Al noESans whan oL i nacessery
o predict ihe cenaviour ol ihe fields n @ dewoe
under condeions that change the ariginal
glectmpsilic configuraion (2. e Boosmutason of
slate chargs on insulalns, poduion o tranfemls
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& BEM hased anatyse: 160] is dound 1 be idasly
guilable 1o elecirostatic probotyping in HY
Switchpear design. One gxample al ca==en
moblems in HY Swichgear shows now il & possinie
1o gat fagl gnd accurate resuks of eecing fiakd
destrimiong using ‘virgal prolotypes. ‘Wi 1he
engnesr musl 531 mnalyse Te inlormaion o the
Al proiciype and {naliss opimeng changes
CAE degiogn inok erable real-Gme prolopng n &
Coal effactive manner. EDI
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