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A Study on Environmental Tests for Auxiliary and contol circuits
of HV Switchgears and controlgears(2)

Jeong—-Gee Lee, Young—-Chang Park, Joo-Young Jeong, |k-Soo Kim
Testing and Certification Division, KERI

Abstract - A study on the environmental tests for auxiliary and
control circuits of high voltage switchgears, especially testing
condition and requirements, according to the relevant international
standards has been briefly reviewed in this paper. As the highest
supply voltage of electric power systems have been progressed,
testing techniques and testing standards such IEC codes improved
and revised keeping step with it. Especially IEC 62271 series, which
are applicable to the HV-class switchgears and controlgears have
been revised in 2008 newly.

In this paper, the special consideration and background information
of environmental testing condition with mechanical operating
performance, e.g. operation in a higher and lower ambient
temperature, for the auxiliary and control circuits of switchgears and
controlgears and considerable investigation to the related international
standards have been provided. Examples of testing performed were
showed and analysis of their test results have been described.

.M B

A7) A 24, WS 9 B, 293 A9 2 7
el HE AEe e e A AR EAGS) Wi,
AAF 2 ARFFAA § 4F A9/ usl 74 2 de o
o eags A9 g @%4201 WeA SurEolor @ %3
S 0 AATAA DT A ATG AAAN2F Aeeto]
o BF A ojsE wolFt nHs ANEA BE A
g 23] R, 4714 GBI ok B FATFA(EE))
[ECE AeA%el qusts Ae/1s) 2ngis, daas o e

ol ot °¥
rlo do

7 AE BRzAS FAA Aol W53 Bgar) Ad AT BE
A NEAGE A A Fa ATSANA AT ADLEd A
Aol 43t ke gl

F0 AANEF st AN B@ Aot g

O~
93 Duolg vsa Tzl dY SHEAHAN A5
G ol AR lont, e % AL DA AAA EAAY
S5 94 didsaues 4499 Sdoz Agan gov 3
A9 ARAS B x5z B Aotz A4 83492 20080 e
7ol g ZFIEC 62271-100)9 wtde= 5 1 FL8Ao AL 77
Aa gl Adelth 79 4% W @ nxsz 2 Aoz
o W5AFe A% A/ 0 FNAAE Fa A2 Ao, A 7]
58 2= ANFARE 271 Aol JolH 0% F28 Aol F 2
ojth, webA IEC 62271 Alg]l= % #& xF< IEC 60068 Al =el o
@ wuad A8 A, A4 9 AT} $88 ¢ Ak A

71719 A5 Bobgol

w &5 ofof 2.

A3 FANH - AN FHANA AL AR ARG 3
FHES BN SHANE N APRRIzee 33 B
A8 oA Al

% gne &Aoo FAd on °‘°D4, &
ARAT TFE LAY AANLAS nxAz A Aojszo] @ B4
AF B REe BEdL, A8 89AT 2ANT @ A4

2.2 B

2.1 EZAIE I

2.1.1 Algel Z2M U AIHEE HYSE

7HJ1]XU]<SW1tchgear)L A AZNA AFnA nFAS B - 2as)
o A%E By, B¢ 9454 A9& Fste A2 AE

477
A ot AT, Bal wA% AAFAE Ao} 2849
5 Aol Aaglol kel AEH T Sl AFoITh Wby AutAQl

o
o,
o,
=2,

o

ol

fo
>
S

\I

m
Mo

BREANAE Aol B |}
z} =]
A #E Fe jﬂﬂ ?l IEC 62271*203 9 62271-200 52
MHAGA (3], an/] 2 FA2A 3] FF 2 5A
o WEFAFezMA, AAZA ] a2(+50 T), #2(-40 C)
RSN AN Ye 9 A0 orsaa dn. we, )
o] F3lz o)del WiAYZH EHY, nEgH 3 Ve 47
S AAZAY BEsz @ AojFrE 2007d ~2008'd el A
{L FEo| uel ﬂﬁ"]?”‘ol B o RaE

71718 AZEEAA & w SiAEe] £5t2 Qlste] S
9]-?7511 Wes ABen Q= AglA 2ust AR
Oiolur Aol SOl FE2F A, ZT, SAGEAM U
Brh w3 wEA destn o y/d&7Fe] sk A A
Eiili/xﬂfﬁiﬂf@ﬂ g @734l Thsdtes Ay A gA
Fol A& FAH ook v}, ¥ HrpdAe] FHE AFTE A

ol

>~
-

A RS (T oo
="
ot
£ oM,
oX,

N ol
o
N
N
N
N
23
1n

22 & N
Oki

BN B

o

1

.

lo,

LU= R

o o
I
o
£

LN
:l:‘
O.x_,

O

)
_zg\:,‘JLrﬂ

ol & W& o ot
o, 4 o flo x2 rﬁl‘

b oX ofy

Olr ot —

o
pagt

2 Bl AIYES
Fol AAH At A@FEo| AAAY ALA AHgA
A ANEA @n 8 A AAEA D AEAd o)
9, aem nxsz 2 Aolgzd o FAYe 1ol
2 AREFE voe E 17 2

N> 2 ]:1:1
12

<E 1> EHAE HEY IEC EE
<IEC 62271 High-voltage switchgear and controlgear>

Part(year) Title Old number
1(2007) Common specifications 60694
D 60516
High-voltage alternating current
100(2008) circuit-breakers 60056
102(2001) High-voltage alternating current 60129

disconnectors and earthing switches

Metal enclosed switchgear and
200(2003) | controlgear for rated voltages up to and 60298
including 52 kV

Gas-insulated metal enclosed switchgear 60517

203(208) for rated voltages above 52 kV 61259
<IEC 60068 Environmental testing>

Part(year) Title Old number

1(1988) General and guidance

2-1(2007) Test - Test A: Cold -

2-2(2007) Test - Test B: Dry heat -

9-78(2001) Test - Test Cab: Damp heat, 60068-2-3

steady state

Test - Test Db: Damp heat, cyclic
(12h +12h cycle)

2-30(2005)

2.2 $ZAME HE
2.2.1 3|2 #$HAME

IEC 62271-203. -100 2 -102 Toll m} 4y AR (A7),
2 9 42907 EHel FAz A e oA gal A
3 gen, ARA A9E B A5 EATEe des 2.

- A2(T) 2 A(Twoll A9 5254 (Time-travel chart & time)
= AX(Ty), L&(Tw 2 F(Ta AAZ} o] F)o A 7|DEA
- A(ToAA 3lE 3349 AaF 5454
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- AgAE FI=AY W
- g8 A, AdetEHIAIE (Condition check)

2.2.2 HX35|2 U Mo 2 SHAY

IEC 62271 Alg]zol A nadt e gAFe nx3z 2 Ao)3 2o
et BAANFE st glon, IEC 600680 A% 12‘35601 T
Ao} 9tk IEC 62271-1 2 IEC 60068 A2]=¢ Bz 2 A3 &
e AP Fa 7&5@1%% u-g3 2}

(1) gur}gt

FANE BE FFAE di-HoR BE FAF Fd3 2y
of AAE 21T U dHdA AES FPIEE dHHo A%
Sha glom AlFAN] EE AlgY A7) F9 FARZ Q& B3

F(c omponents & sub-assembly) HE|Z A|gE H 9ol 72t FF

ASHETE B2, /‘e‘*}o 17401] gusk BEAG] gy 2 FF

=
T 9A4 5% A
T AAUS %ii %E—%}fﬂ ANgE a4
a7 9 g4 5k ‘%‘i%"]‘/} 9] (enclosure) 5 AX&E2] HA o
e g 594 % A8 ofof st}

Hz3E 9 A2 E E“ o gAY BAAAG o ole Y
Ao whet A|S7F POl stng Bx Y Aoz 93 AT
o2 AFsAY M GA A F-2ste] *]ai‘e‘ T oolom, Hx/He3
2o AAXY WA 4 AsdTol g5d HEF gEiAe g W
Hog AXA o 7?0 =

Folnt 23 A& A¥A(nitial), F7Hintermediate), 3 (final)ell
golglol & s 71719 7] (functionality)ol]l that Ao ZH 7]&EZ o
2 gd gFM 4 BFL uho whe} A2z} g 8e] A Alstoiof sk
Abgrolt), 3] 2 EH FAANE = 9y ofd FAHOE ANFRTE
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- /\]fslxi A]—Q(TA oﬂ/q_,] 7] Lﬂ] /H;q
- N1&A e eke] W a7 S (visual, electrial, mechanical states)
- AX(Ty) 2 22(TwolAM 5254 (Time-travel chart & time)
- A5z ANMY F2EA (Time-travel chart & time)
- THEAANFA /AR FHAG P
e A z%ﬁxqol
- @27, QX]*H*H 0 FH A
- A(Tyol A 3lE ﬁ%ﬁ‘ﬂ AaE 5HE
- AFAE HE2AFY JHATE W)
- gz 8RNt W
- A48l A ¥ (Final condition check)
- 78t CB, ES, DS #& ®Eel A9 144

ox

£, 94 298 Aol dal A% UFHAY L F2el 0jg 2
AeNE 0 FEADS AN 43 nzsz w0 Aoz i F
A BAARE BARL Gone wa EEIA AERL Y= A
o WAZAL FE3Y) QAN ool AFS AEsfolof gk,

-3 MEAA Y nxsE D Aol 2o gid FriE

- &2} 7] (functionality) Q{EﬁJ W

- HEe ndd, ':E”Urﬂ T AAL

- -3 (component ¥+ sub-assembly)
AR By 7z

- 7]7] A+&ZA(Service condition)?] A4

2 o ZHE (fully assembled)

(2) Cold test(Ad)

Cold test(for heat-dissipating specimens with gradual change of
temperature : Ad)+= IEC 60068-2-1°1 A H dov, AxAa A&
o Age] AN #7449 ARst Aed Adzdd dE *
R

- AR AALE, 16K B9 A4

- /\]fﬂgc Az +2K

-3 2 A3 E) ¥& 1K/1min

- Alféf AFE W7 eEoA A 1Th B4

- 715219 4 A(initial, intermediate, final measurements)

(3) Dry heat test(By)

IEC 60068-2-2¢] 7§4ol we}l Dry heat test for non
heat-dissipating specimens with sudden change of temperature(Ba)&
AAEAo 2R Cold teste] o]& E°] Bd #&o] 7168 Aoz #
g AR AFzAE gy 2

- AR AR, 1683 ot A4

- Chamber = 5% 50 % ©l3}, at 35 C)

- AEeE #HA +2K

- 7tE 2 YzH(3]E) ¥ 1K/l min

- ]5‘“ xFE Eﬁﬂ%li‘)ﬂ/ﬂ HA 1h B3

A8l A Al(initial, intermediate, final measurements)
AH(heat-dissipating) Al & 22 7ol tat #7414 HE dQ

|
» olr

(4) Damp heat, steady state test(Cab)

Damp heat, steady state test(Cab)e IEC 60068-2-78(+ IEC
60068-2-3)ll A ow, AF AFgzAL e 2
- AT 4
- AR 9 AUFEE e FolA Agste Ag
(30 + 2)C (93 + 3) % RH.
(30 + 2)C (8 = 3) % RH.
(40 + 2)C (93 + 3) % RH.
(40 + 2)C (8 +3) % RH.
r)

- 7kd 2 W73 E) v€ 1K/1 min

- H5E “147] %792 2h ol

Q5'7](Recovery o] +1K/O5he £xW3t A EdolE H& (73
~T77) % 05h ol ==& 7

- 71528 A A(initial, intermediate, final measurements)

(5) Cyclic humidity test : Db
Cyclic humidity test(Db)+ IEC 60068-2-30°] 7+4 &
heat, cyclic(12h +12h cycle)Z2A, AlF AdzAe &
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- A2 25T, A AERA HA2%E, 2 cycle
- AR #HA 3K, A EEFE HA £3%

- Chamber % 44 & 500 Qm, AAHS =7}
- £%87%7] Variant 2 2§

- 71%% A d A A(initial, intermediate, final measurements)

223 Hx3l2 Y IilOis"aIE AR AL

a2 1o B AFRE FEees A FAF AHHE e
Atk (@ AAZA A B :r““ol 4d 2319 JeoA FI= 3
Hz/A08 2l g %173*1?20] Al AAE g, (e B2
2 AL BE/A SR AFNPE WER AT A EA, B
ZHAE T3 ERRGAFTY A7A A5E Fddkes veAld A

& er g,

DSt

T
0.200 Vv
KRl

Bige o 5
omal

(a) 245kV GIS(CB, ES/DS) (b) E"/I{IOME JISAIE of
<A@ 1> Dk HHHZA BHAE A

_/;:

t}heks al I

A AsRpRe 7 9 8% 7H ol ¢
@AY % AT 2 AN BY B Fe A HYs)
kU 3 g

459 &7 de OPE}.

[1] IEC 62271-1 Common specifications for high- voltage
switchgear and controlgear standards

[2] IEC 62271-100 : High-voltage alternating current circuit-breakers

[3] IEC 62271-102 : High-voltage alternating current disconnectors
and earthing switches

[4] IEC 62271-200 : Metal enclosed switchgear and controlgear for
rated voltages up to and including 52 kV

[5] IEC 62271-203 : Gas-insulated metal enclosed switchgear for
rated voltages above 52 kV
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