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A Study on the Electromagnetic Characteristics of a High Voltage
Switchgear According to the Arrangements of Bus Bars
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Abstract: The rated voltage has been rising in order to minimize the losses in power transmission. The high
voltage electric machines should be minimized due to the constraints of space. Therefore, the temperature of
high voltage electric apparatuses easily exceeds the temperature limits. In this paper, it is investigated that
how to minimize the internal temperature rising of a high voltage switchgear by adjusting the arrangement of
bus bars. High voltage switchgears consist of a circuit breaker, a CT, a PT, a earthing switches, bus bars,
and so on. It is very difficult to estimate the electromagnetic properties of a high voltage switchgear due to
these various environments and structures. In this paper, analyses are focused on the electromagnetic
characteristics of bus bars according to the arrangement method and the enclosures to simplify the
electromagnetic characteristics of a switchgear. It is found that the characteristics of electric field intensity
and electromagnetic losses in bus bars are influenced by the arrangement method of bus bars. However, it is
confirmed that the electromagnetic characteristics of enclosures are not affected by the arrangement of bus
bars. In this paper, the arrangement methods of bus bars to minimize the electric field intensity and
electromagnetic losses are suggested. It is expected that the research results are helpful to design and develop
an electrically reliable high voltage switchgear.
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Fig. 1. Schematic diagram of a high voltage switchgear.

7b B2 HY EA] 32& AFA 3] FEE
TASHA Hi, z2E AFVE AH ez wdg
ARG zACl s E=Ao] AR FH F&o
GA5F7F B2A Ao o|FA LAY F&&H oA
Fol £4& <o ez oA dol EAEA Hof
TR FE HAEN 9¥L & ¥ o} AY
A 2742 olojd F Utk HIo| ojze AY7|7)
o 233 R AT §FE 27 vt LEYS

b

X

A Ut miAe] AlFE FHA2 dFH2 Ao [2]
A Hg7)719 R &4 o) L E Doy
A Y2 diF @ A2 9o& HEd. way
HFALL A E o] AAAE 713 2%
2 H2 oIt ANty diFAL o & &
AL A (D3} Zo] EHEE F i)
Q=hxAX(T,,—T)(W) (1)
714 Qe EE4, 4 AF9 UR 2 bjxule
=4 94, e dFAF, 7,5 oA gRer
= AN WE-EEE Yepi. o] 4 (1)dlA re}
A4, T, T8 84 5 e AAHE gem &
4 Q% UFE 799 ABAHL ¢ F AT [23]
4 (D& T3 &40 sl BAE douA e
agufdgke] x4 Fo g 990 He AL
gstgich. web mtujAvke] Rm 42 9
ME H2nte] Ayl EAL BAstn &48 AL

g3t A77F Aol



o Auddd

22 #A % 243y mu

€ dFddAe sU F47] 9A F shiE A4
o AdEE Al g FA 24 kV/2,000 AF AT
o 4L Ao RdPE dYon, FA nixul
e Hz7|sA L 221908 APPrh fPFasEHY
£ Infolytica*}2] ElecNet¥ MagNet& z}zt A &4
3 EQdsAel Agsten, sARDY UF A
AFFE E 19 YeERAQITE mgbuldut vjAnle] Az
NS 9% Rdye 1Y 19 AL 7RG
A uletE 2o 23 RdR 1Y 29 Zo| BE
stk w2l wix]7]Yge 7] €79 Wslol ujg} 37}
A gglez FESH o, B wjAEe 19 34
YJeRUTE Ne}YS vjxnle] £ BEo] £3& o
o WX = gejoln, HERRILS FHddos $U§
Axel w22l Hel, VEIYE FAgor xS
TYAIR Pejolot. ¥ 2ute] 7]€7] e Ejlel uwat
0ol 90°7kA] 15°4 7]1€7]9] WEE FUth wAn}
¢} ¥ 2u} Alole] o] A-e R, S, T &4 49 F4&
Z1E22 210 mm HEE FU, 9F R vAut
FANL 712 290 mm, AlE 247 mme] °|AAYE F
o 9714 B2ute] 71€7]7F SEtASE @y B
ul ¢ Alo]9] oA A7} WssAIRt, ARPA A E
flgtel 3718 nASRA AFALLE e Ao $4F
olm=2 9|3te] A7E nAsd A& AP

Table 1. Specifications of the simulation modeling.

Material Copper
Size (mm) 80x10 (WxH)
Bus bar
Radius (mm) 5
Degree (°) 0, 15, 30, 45, 60, 75, 90
Material Stainless steel
Enclosure ]
Size (mm) 1,000x514x2.3 (WxHxT)
Insulating gas Air
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Fig. 2. Sectional view of high voltage switchgear for
the electromagnetic simulations of two dimensions at top
view.
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Fig. 3. Arrangement methods of bus bars according to
type.
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Fig. 4. Emax according to the arrangement types and #
difference of bus bars at dielectric tests of R phase.
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Fig. 5. Comparisons on the electromagnetic losses of bus
bars and enclosure according to arrangement type.
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