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{ SUMMARY >

B Development of 25.8kV solid insulated switchgear builted in withdrawable
circuit—breaker and electronic potential transformer for urban railway electric

power substation

Purpose& O Development of solid insulated draw-out circuit breaker
Contents O Development of the storage withdrawable breaker with solid insulated
switchgear
O Development of three-step disconnector earth switch with solid insulated
O Development of protective relay and electronic PT
B Technological achievement
O Improvement of problem caused by upgrading of conventional solid
insulated distribution line
- Convenient operation management
- Easy maintenance
- Improved ability in incident response
O Withdrawable solid insulated breaker know-how technological
enhancement
O Solving of problem caused by conventional PT breakdown by means of
Results . . .
Securing Electromagnetic PT and protective relay technology
B Social and economic impact
O High quality power supply and Improvement of customer satisfaction
according to enhancement of product reliability
O Enhanced customer convenience and economical improvement due to
significant reduction of outage time during incident or internal
breakdown
O Reduction of cost for product Installation, operation and maintenance
O import replacement effect by the Development of Highly Competitive
product with advanced technology and foreign exchange revenue by
overseas entry
M Applied to Urban railway power substation
Expected B Applied to Urban railway electric room & Metropolitan Transit electric room
Contribution B Applied to Heave industry transformer room
M Applied to exports products as a core equipments of power plant
Soslﬁtlcn;;;tred Solid 95.8cy  [>Olid insulation s?)fizwiiil;yt?fn
Keywords with s?v1tchboard Drawout type .SW1tchboard. switchboard
withdrawable Wlth}jrawable switchgear with Electronic with Electronic
circuit breaker circuit breaker P PT
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FA A7 u 25.8 630 25 25 / 1 Solid Type
k) 258 1,250 25 25 / 1 Solid Type
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2. 5§72

(1) IEC62271- 1 Common Specifications

(2) [EC62271-100 High-voltage alternating current circuit-breakers

(3) IEC62271-102 High-voltage alternating current disconnectors and earthing
switches

(4) IEC62271-200 Metal-enclosed switchgear and controlgear for rated voltages up
to and including 52kV

(5) KSC1707 Instrument transformers for metering service

(6) IEC60044-1 Instrument transformers - Partl: Current transformers

(7) IEC60044-2 Instrument transformers - Part2: Inductive voltage transformers

(8) IEEE 386 Standard for separable Insulated Connector Systems for Power

Distribution Systems above 600V
(9) IEC60099-4 Surge arresters — Part4: Metal-oxide surge arresters without gaps
for a.c systems
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78 3 = A
AT YA 120 ~ 160 ms
AN YA 30 ~ 60 ms
VCB AR e 10 = 03 2
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Capacitor &A1t 20 sec o]}
(AD A7 M7 EAS %33 2T
[ 3] 2719 713 A%
T & g = AL &F
Rated frequency 60 Hz
Rated voltage 25.8 kV
Rated normal current 1250 / 630 A
Rated operating sequence 0-03s-CO-15s-CO
Normal service condition
Installation Indoor
Minimum ambient air temperature -5 C
Maximum ambient air temperature +40 C
Class
Mechanical endurance M2
Probability of restrike C2
Electrical endurance El
VCB For cable system S1
Rated power frequency withstand voltage 60 kV
Rated lightning impulse withstand voltage (1.2 / 50) us 125 kV
Rated short-time withstand current
Peak 65 kA
R.M.S 25 kA
Duration 1s
Partial discharge magnitude <10 pC
Rated short-circuit making current 65 kAp
Rated short-circuit breaking current 25 kA
Rated supply voltage
Closing device DC 110 V
Opening device DC 110 V
Permanent magnet actuator DC 110 V

(2) S27)/HA29ADSES) LTFEA
Oh AT FAE 3 dBW o FaEolof At
b B271E 2R AW GoRA FALIHNE G2 APAE HAHE ¥
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7B 3 5 A%
Rated frequency 60 Hz
Rated voltage 25.8 kV
Rated normal current 1250 A

Normal service condition

Installation Indoor

Minimum ambient air temperature -5 C

Maximum ambient air temperature +40 C

Rated power frequency withstand voltage 60 kV

DS Rated lightning impulse withstand voltage (1.2 / 50) us 125 kV
/ Rated short-time withstand current

ES Peak 65 kA

R.M.S 25 kA

Duration ls

Partial discharge magnitude <10 pC

Rated short-circuit making current 65 kAp

Rated short-circuit breaking current 25 kA

Rated supply voltage

Closing device DC 110 V

Opening device DC 110 V

(3) EPOXY RESIN 8754
Uh A714 dAdsol —’FEP A4 W™ 25kV/mm ©]7)
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0,
ZAAIPT A7) HAE 100%
HEAR] A A 100%
25.8KV 1250A, 100%
27|k Al2k 9BKA
3kl At A 1250, 25kA 100%
- = 630A/25 100%
R 3esgR A g A SV
HAAAPTANR], HEAI7] 13.2kV/4V 100%
Az
0,
FHA ARE 100%
AANY 50kV 125BIL 100%
BRANE 630A 1250A 100%
; 0-00- 100%
A ~ o
tHE AR 25KA Isec 100%
T A = 100%
25.8KV 1250A, 100%
27 |RE A2k 9BKA
25.8kV 1250 100%
3ekesg A Al O
A7), 392 AAEEE [ 25.8kV 630A 100%
A=t 1250A
@Z]—Z\_IPTZ‘“Z—}, w‘@7 ] 13.2kV / 4V 100%
Az
27T AR 3AA(ED 100%
3kl )k A AHAERD 100%
i]'%7]. Sﬁﬁii]oéﬂlsgﬂ' /‘6]34'/\‘](*3—0& ........ 100%
27, Jek9 x| LA Euk - 100%
gy | e
AAAPTAE AAHAERD 100%
EE SRS BIIA] — 100%
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AFE TAHAE € HF
T A7 R G279
EERAR CMIS-DAH CMIS-DFH CMIS-DCH CMIS-DMH
A T4 CB, DS+ES CB, DS+ES CB, PT DS+ES
- W =AY AL 125 kV 125 kV 125 kV 125 kV
A7 1L pgms gAg 60 KV 60 kV 60 kV 60 kV
Hd - REukd 10 pC 10 pC 10 pC 10 pC
X% . BRz3E A9 2 kV 2 kV 2 kV 2 kV
- AAAG 500 MQ 500 MQ 500 MQ 500 MQ
A
=1 LA 1250 A 630 A 1250 A 1250 A
Al A7 AR 25 kA [ 1s 25kA | 1s 25kA /| 1s 25kA | 1s
=9
Y o9 B¢ A 25 kA 25 kA 25 kA
2k Aol =AAF 10 A 10 A 10 A -
9 oA g 25 kA 25 kA 25 kA
Ag
71 Al 2] F-1st . _ N
10,000 10,000 10,000 -
2 MEAH i i i
=2 S427], HA . ) i}
. 341 1,0003] 1,0003] - 1,0003]
H3SF [P3X IP3X [P3X IP3X
AR 0.5mA o]s} 0.5mA ©]3} 0.5mA ©]s} 0.5mA ©]3}
Earthquake test — PASS
WAAE : Frequency(1~35Hz), Acceleration(0.2g)
b Sweep rate(2oct/min), Sweep cycle(1l sweep), Direction(X,
94 szs
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. SIS AE AL THE
B g Bl AREE SIS AFY FRE 949 gor], WAk AEHH
%A A ﬁ’aWOl A3, 2 8 LANNE Ago] Wl BUshAE ol
Slth. w3 B PO US| bR 2Tl wAN HAVL sFssiek

e SR 27 uk F A7 9 ez utk o= )
- (DAH) (DFH) (DCH) (DMH)
Sa [3] o []
oA o we "
gz . woy 2] w S °3 8%
s ® = 258KV
Tségx C\/ Oj_; e 630A / Oj; ;: iv
DAH FH LCH LEH DIWH
Hj 4 uk
Qe
(A=)
[Z294] A-AA v b &b A=
o ZaR
BRADI A Atoldt, o] AF G /158 AP ol g7 Aolv, ® A
< B gdsl 8171 fAste] oag AAA R S Wl 254e A5
AA A43] olaE WZ4sts WHOZHN ofF AdUAE E&FO0E AN (o)AS

A250f02aEh a7t ok

A7 A& 2o AzB|Abell A SFs GasE o] &3 A& ol AREH o] st
SAIRE SFs Gas7h &4 &S fidste 24712 B2 AFHL, AAAHRJ]D =413
ol g Bsted A E4 tiido] HWA 20004t o] F SFs Gas thAl Wio] &dsA
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Ho

K

N

D% PIH2)

%L

22.9kV
24k\V
VCB
Break
point

[295] A& Aba A mo] ALy

O O

VA

100[MVA]
%Z = 15

obel 25N AT FHAY 22.9kV A 2ol A Fhek o] Aol A A%Am

7]

ARG F= 16.8 [KAIO| A RF 71 A4,

o A

3

T

o

&)

]
1.54 %

A
all

<
T

oy
BR

o
o

}o

N
i

@

[la) = 16.8 X 1.5 = 25.2 [kA]
—_ 27 —

=5

9
pil

A o7 25kAS] AT AFEH

= ofof



(2) F3]& Contact A= a4

T4 @F T3 U)o &8 ALk 7éiﬂr A /8 5Fo] 25kA o]ofof
s, GAIZE /8 FE 25kA 9 fO}Oi A Hojok gttt FI 2 HAH TA
b %S 25kAR 9SS o HL ™ 811*—1% Z13) s &7 Contact
Az g EAXE YeEhAT
[3% 7] Contact =A1¢] =A DATA
ANE EAA T4 21 2 "y
Material CrCu
Tensile Yield N o 513
Strength 450 MPa ; . !
; F
Tensile Ultimate !
Strength 485 MPa :
| —
Young’ s Modulus 130 GPa
Poisson’ s Ratio 0.3 23 Wz . A = 0.637mm
8L FXxsfAdol HR3 DATAS ehdith
[3% 8] Contact =A1¢] &4 DATA
chA ZE a2zt | 1EA % 39 Finger 4%
25KA 48N 480N 10 EA
E7Y %89 7EE HEste HA A AFFE A By
(7}) Contact rod 2 7o) @20 A%
ROD CONTACT
i T j o !
| ¥ T 3 ".l = i
| ] i - _.I._J__ .|.,'£ 1
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i
ofl
o
DN
I

0.60059mm HYF A = 0.63813mm

(\}) Contact rod 7o) ®25¥¢ A%

ROD CONTACT

In
I

1

|
-

@ 7k 7He] CONTACTCl 2= g2 42 48N, 6INo] 2d ¢ HIF At

HE9 F = 48N Hq%9 F = 6IN
s AN EE AN
T Tl Salam e ST, (Kl
Tawt
R SR E

HEYPF A = 0.50357mm HEYPF A = 0.63995mm
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207 @25& A9 AR
2 HEA HEe] 2
g ook meby $4A

of ol AAe AWk, AE

HT7A S HE HEF A
S Yehia Atk sk vk

283 Afole Ay HE Yoy
© 2 Contactel]l Alg%H = X 4=
GAE AR/ AFES B3 A5l s

oo og

(3) EPOXY HOUSING STRESS #= &4

2717 FZ| Epoxy Housing®]

7171 LG Fol| TAsE 714 F, ZFE3I A=
2 AA, AF 5ol 98-S ANSYS Software g AL&3te] A Zo A= StressS

el skt

AT, HIE AL AT 2D

[3£ 9] Stress 342 9|3+ =71 DATA

FE 7l & Modeling
NER T 2.11 kg
MER &5 1.0 m/s T _. l
HEA Ffd iz g 2,060 N L
FE HAE AT 0.5 ms 0.2 ms 0.1 ms
EQIA VI &g 6,280 N | 12,610 N | 23,160 N
Epoxy 17 = 80 MPa
Epoxy ©&3A1% 11.3 GPa

(71 Stress si4 Az}

Epoxy Housing : 7.94MPa

Epoxy Housing : 15.94MPa

Epoxy Housing : 29.27MPa

F(0.5ms) : 6,280N

F(0.2ms) : 12,610N

F(0.1ms) : 23,160N
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(1} Strain six 23

Epoxy Housing :
0.0007mm/mm

Epoxy Housing :
0.0014mm/mm

Epoxy Housing :
0.0026mm/mm

F(0.5ms) : 6,280N

F(0.2ms) :

12,610N

F(0.1ms) : 23,160N

(t}h) Deformation

34 Az

Epoxy Housing : 0.106mm

Epoxy Housing : 0.213mm

Epoxy Housing : 0.392mm

F(0.5ms) : 6,280N

F(0.2ms) : 12,610N

F(0.1ms) : 23,160N

= 2&

O B2 dejelA el 717]

=
=6

#
7.

Z 8 rlo of

A ol
HEREERE X
ol A8

@

LA B

o o 10w A=
SRR

H] o ZA)
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Yo A2 o7 Epoxy Housingell 7}a A=
,280No| T}, ojuf 6,280N<] §o] 7132 ol Housingel ¥+ Hu-&H
94MPao] Ht}. o]& o FA 0175}7,:}5 80MPa 1/10 B = <=x]o|t}.

= & F UTh

Zd Ay 1 ,610N, 23,160N2] 3l
o)A T o] SLHELS

) A of) A %L?l??} A3} Epoxy Housingoll ¥A&A L &7 o] B3t et

7}s) 8 Al sk
Zy7}y 5uj, 2.79)7}F %:4_13}.

+Fol FE3 HHLA




(4) PMA Mechanism
a7 A4 3 Open Coil, Close Coils¢ %&¥ Mechanisms ¥Zo PMA
(Permanent Magnetic Actuator) Mechanisme]g}al $tt}. o] 2 g+ PMA Mechanism
S 43t VIo] A - H Y-S AEsta, ALAR[ YA ASEA AdskE

qae ST TU6S PMA FREo|T

SUPPORTING FRAME e=

PLUNGER CLOSING COIL
“ SHAFT
GPENING COfL
e
S e .
P YOKE

[196] PMA %259

962 RES Plungerd] st 2ol wel Viel A - #H F2e dgdi.
#10& o]213 PMA &4 disted A =stdtt
[ 10] PMA 748 % 9 AEA
S T3 W& AA7E
Coilell A7/ A7~
Open coil | A5 H - B =3 = 1.0~1.5 m/s

Plunger Open &%t

Coilell A7 A7HA
Close coil - B¢ 23 = 0.7~1.0 m/s
Plunger Close &2} TH &%

ek~ VI 74 3 A - ¥ 239 = 1.0~1.5 m/s

- 29] 2= 0.7-1.0 m/s

J1ok sz ) VI &< 34
[MiEamar T - 7hske 260kef / 2 4 o3
- REabd ; 34kV [ 5pCols

VI 7HE 39} i e

Helzc e o wn - Z2AYAY ¢ 125KV o)A
s = - eIy HS - 60kV o]
. Eol0ur A A 34 A& | - Stroke 14mm ©]2%F
[SI= Oﬂz—i ;_(_]I-% - Oﬂé}ﬂ]f&ﬂ 10,000§] O]/Ko]—
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2t GE 7/ A 29 X (DS/ES)
Aot AdEH e GRR/PA =A< d2Fo HA A HI se] Epoxy
Housingoll LAI5t A& H A ATt G2F/HA2=HAE 2471 Mechanism2
MOTORE ©] &3 3% &= A€t I1dH7& DSES F+x2=Holt

LOCKING SHAFT INDICATOR GFAR

=di

@j=t
]

MANUAL OFERATION SHAFT \\

l =s
]
=
° Hz

o
o

[Z297] PMA #+%& 9

Ao = 2&Ad Y 110 Vdcg wholx Motore] 3| g e ojste] 25 2
F@T BoA FEEAL T4 AEF FUH o], FERAVEL Hstel
Gear’ 87 $% 02 DSES £ % /¥ 54 AP oleld DSES $45
e F113} 2t

[ 111 DS | ES 254

T & e AA 71¥
AAHZA 10sec ©]3}

=71(DS) BANS AR 10sec o] &t
35 F&A H=ZIN=AZHms) 300ms ©]3}

AAHZA 10sec ©]3}

HA 2= A(ES) AANF A2 10sec ©]3}
35 REA HZ/7HFA7Hms) 300ms ©]3}
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ol TAAA A A
(1 wj=ydE LAYOUT AA

AW | BHOE g 7] Fe

Fxo] AYHES

Fate] AAE s

a9tk ®12% wiA¥E AA LAYOUT =9o|t}.

, AR A=Y

[ 12] #jAr A4 LAYOUT

VCB =34 “dHi

VCB &2 AHej

Frame

V(B ]

ZDE
oo

o AEF 4

@O VCB : 1131F VIE o] &3t Ao Z‘iTEr(ZSKA)Oﬂ gt ota A%t JhE o}“’

Aok gtk =3 A AL GA Cﬂ%l - A=o] THeTt ?Léi HO%,
FARS B Ao Gol@d F27} Hojof Fok
@ DSIES : Bdd 75 S8 78 v 7x=E, 3@ NH F&o] 7Hed
TEE 34 & TFol 7hsstoor 3t 71AA Ar|How F&
3 4= E zb= EPOXY RESINO.Z A g o]z of g},
b AF %
4485 347 %
Number of phases 3 phases
Normal service condition
Installation Indoor
Minimum ambient air temperature -5 C
Maximum ambient air temperature +40 C
Rated voltage 25.8 kV
Rated frequency 60 Hz
Rated current 1250 A
Rated power frequency withstand voltage 60 kV / 66 kV
Rated lightning impulse withstand voltage (1.2 / 50) us 125 kV [ 145 kV
Partial discharge magnitude < 10 pC
Rated short-time current tests(R.M.S) 25 kA [ 1s
Degree of protection IP 3X
Rated supply voltage DC 110 V
Auxiliary voltage AC 220 V

_34_



Bl O X E B3% A A7|(Digital Protective Relay)
FTAY ATZIAA AR = dFAA A wAH Fo AYS A= e
ol Z 7 7]&olUttH, mlo]lARZTEZAAE 33 UXE BT =
E£5, FARS, A27] oA B2 olFo] At F& ZEAlAeE I8 Eoh

CURRENT
VOLTAGE —
VISUAL
INSULATION | mputs INDICATION
| INPUTS |
TEMPERATURE WARNING
- PROTECTIVE | utPuts .| ALARM
m RELAY COMMUNICATIONS
PICK-UP LEVELS | <irinas
| SETTINGS |

[188] YAE REAXNY] 52 ZZ2A 2

D &= : Ak, A/, A, 25 ol =
TR, JJz}ZﬂO g FA BN 1 HRE dF0E HEsto 23k
AFLE A E o U
(2) 4182 - [EC61850, DNP3.0, IEC60870-5-101/104, MODBUS, %45 thakst
Walo] A9 7hsste] AREA WP S EXRTH
) REAH 84
(7h) OCR(Over Current Relay) : ©=t #d{/F 849 &R/ AAANE HA
stal 1 ARE BYste VA FAAF BAA S £10% ©lW
(1}) OCGR(Over Current Voltage) : A2 FHF 849 SAHF AAHAE
Aot 1 AFE Bt 7N A F{T AAA S £10% ol
(th SGR(selective ground relay) : HIHA] AlES vjdX XFA1E HES5Y
A
T

O

/\}lﬁli”&% Adeiatdsts WFd AMZIZ2A AZAILA AR 7]

A

=

E%ME 9 GPT 244kl W} DA AQADE
Ak

_IYE

ok
.L‘

A A4 PT
() 7Nar vl A
A 718 ¥ 71 (PT: POTENTIAL TRANSFORMER)+= A3 29 ALS A3
AZAH( 110 V. 110// 3V.110/3V)o. 2 HAANA 3 Z2AYe =4 == A}
FHO H5E HHOE AEEHE 7I7]olth O™9+ @A wWol AREEHI )
dutz el PT 3| 2%t}

a=
L
-
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pr?ai%@}“é’éﬁr%i @ 13.8kV g load

{ fuse

ecision

PT E|P- own
grounded h}r—l—_‘:la
safety _L

0-120 VAC voltmeter range

[11H9] PT 3259

A YAEE PT AEFY hREY F2 FAAZZE F424TE HFEN =
AEA FEE AL oY HAS AHEEt AFE PTe A7 AHE:
A AR i AEHEshG AA7)H A EASo] T dA9
S I1HA, A Al FobHA(H GG 2~3n]) HA o] x3lE
S 5o] A& WhEEHWHA, Hyo] WAt FxH o0& PTY nEo
oo WE At IO R sty HY FFo] AdEHAY, AHAH<
221 g Ak zE dAgTE 2810 AN A AFEEI e HEAY PT Al
Al o] o},

né

ﬂlm ol > rr

4

¢

L
It

e o XN &
ox ™ o

o
i)

F

)
2
“
b

FUSE wu}<&

[Z21™310] PT AFaLAHE]

-0 A W o] g =AY, PT Wio Ax1" FUSE 4& dA = o
AEAS 50l TaE= AHEZE 2 Eo
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(2) 71%% LAYOUT
A2 W7
How ZAFOEA,

T AL, HAAZEE J2E HID F

g AA =Ho|th

Aol Al $34 B E ol g3te], 2342 g 97)
A7) AHEOo 2 W E = dsleol 3 A E YA
ok 13811e EPT /WA Zo) 71+

. — —

R ;

Primaory fermdnal

!
Fecondary ferminal

12355 53k AC 13200V < %43t Capacitor dividerg %3lo] 2343
i 4VE ZHE AL BT A7 Agse] Zo} o] AF] Ao
2 %1339 2.
[ 13] EPT AI&F 54 vl
78 A4 PT 272 PT
I A3 A
AT BT gs wa@g 22 | A ge@eTe)
2 58
AFEE [ g
SACRL) | e | A T AR I gl
FUSE 4< A} e s A 44 gl
WA F7] Zh& Abal A S AR S FaA
(7 EA &) (A F7] - 2d) (VFg 72)
P 23 3262k
CE- I A 23 23 7he$(5kg)
414 2 o] oeg | TR
K AUA E&A | 2xF Rwo] W & | 2XF Fo] ueAg
(Burden) (100VA, 200VA) (4V)
. g Bo] ofele W 2E b
2y 9 of-§ 3 o
@A sy "oz | (WxF I 0
AF7HA
100% 50% ©
o (o nl ) W
A
AR hm amy | PT shed) ol@ 2% N
BAH 24) | A, sz ‘“
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A2 AF AF R AF

1. PROTO TYPE &% A& 9 AZF
7} PMA 2§
TR 2 A7l= THYSE PMAE A&t PRI+ ol ®149 2o

[ 14] PMA %%

AA =9 A ZF AR

COILe] AAEH 3 JFA24 S o] 83 PMAE FFo] ¢ ©&sla, 3o
N AA e Aol Aok = AF F4F Fol OPEN COIL# CLOSE COIL
BHIE F1E717F gt
Y. HOUSING A3
PMA &3& S3te At
B VI e WAy
n, oRE 7] B4

©% HFech ol

e
=

FE 4258 F+ VIE Wi /AL e 9
TRAFGx107 mbar) el A A ]
=3k EPOXY RESINE Al&3te F3E
1Yl e =49 VIV sy, A¥ZTo=
Wiel =z, 71z, olg4d f - F& &d3doh &E15

H
oL
2 oy = o
d ot Ho rlo
filo

rlr
o
i)
o
of
o
tlo o
o
>
=
fru
o
AC
ol
2
v

[ 15] HOUSING A& &#

T & AR A]
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T W& AR T A
VI ZH]
X-RAY
A A
. 7teF =9
PMA &g Vio| dg3str] falAe 89dEE 9% FEF=0] Basith A2
4, MY 22y, oS 228, dd BA Fo] Bestt. ofy #1622 JbeFEEH
TALS e Ao
(&£ 16] 7}=H %9
T2 &
O Spring 74 <l
O A A4 =9 4H
7bER 29
O =Y Torque
O A 2=dolAq q3F &<l
2. 54 AIE
VCB A A 15 AME3Fed Epoxy housing, PMA Mechanism, <972 Link, Springs<
ZH39t. 2HAA A MT FAEH B FAHES S Fofl VI 55

F5to]
AR

(b 7}e+= 766.5kg, xe+= 358kg ¥
oluj VI Stroke A&+ 14mm=E ARl =A 3}t
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O AL 54T/ ]

- AEE [EY]): 2.2ms

- = [F] ¢ 300us

@ ANg2. [£4]

PEEE

- 40% A" A ZEEF - 4.18ms

40% AH Ag : 1.41V X 04 = 0.56V

Speed : 13.9mm X 0.4 <+ 4.18ms = 1.33m/s
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© AE3. (/1]

EEE!

- 60%A1 " AIZEF : 6.48ms

60% AA <t 1.39 X 0.6 = 0.83V

[

Speed : 13.9mm X 0.6 <+ 6.48ms = 1.29m/s

- 5% A1 A2k 7.72ms

- JWHFAF : 58.5A

75% AH <t 1.39 X 0.75 = 1.04V

=2 v d

“

Speed : 13.9mm X 0.75 =+ 7.72ms

1.35m/s

(\h 7148 824kg, Ae+¥ 367.5kg U
oluf VI Stroke Azl+= 14dmm= A

O Agl[FA4]/ (AE]

- AEE [EY): 1.16ms

- 41




@ A2 [¥4]

EEE!

-

. 1.40V

- 0% A A A ZERF o 4.32ms

40% A" A4 1.4V X 04 = 0.56V

Speed : 14.6mm X 0.4 4.32ms = 1.35m/s

© AE3. [71%]

PEEE!

- 17.2ms

- A3 WSto] & HYAF 0 1.38V

- 60% A" AlZEA} - 8.38ms
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© AE3. (/1]

- A3 WSto] & MYl 1.38V

- 60% A" AlZEA} - 6.89ms

R

60% A 1.38 X 0.6 = 0.83V

Speed : 14.6mm X 0.6 <+ 6.89ms = 1.27m/s

- 5% A A A ZFRF : 7.93ms

- AR

: 90.0A

75% AH <t 1.38 X 0.75 = 1.03V

Speed : 14.6mm X 0.75 + 7.93ms = 1.38m/s

(th 7Fske 771.5kg, ==+ 358.5kg & A
oluj VI Stroke A8+ 14dmm=

AY /0]

O APl [F

7 3l

A A

oL

=

o
Gt

_lm _llm

a
b,

ol
o

AN [F9

- 1.92ms

M= [FYL] : 238us

j

- AL

ZkzFo] [70H]) : 24us




@ A2 [¥4]

EEE!

- 40% A A A 7EAF : 4.10ms

40% AA At 1.38V X 0.4 = 0.55V

Speed : 14.8mm X 0.4 <+ 4.10ms = 1.44m/s

© A€3. [713]

e

- ZWRFAIZE - 19.7ms

- 44 -




© AE3. (/1]

- A3 WEto] I MY 1.42V - 60% A A1} 0 6.48ms

60% A3 et : 142 X 0.6 = 0.85V

Speed : 14.8mm X 0.6 <+ 6.48ms = 1.37m/s

- T5%A18 A1 ZEAF 0 7.92ms - AR 0 56.0A

75% AA <t 1.42 X 0.75 = 1.07V

Speed : 14.8mm X 0.75 + 7.92ms = 1.40m/s

() 71ste 784kg, xh+E 360.5kg ¥ A EAAEF
oluj VI Stroke 7%3]“ 14mm=z AAstd =AsF T

O MNE1[FA) /8]

- AEE [FU]) : 1.2ms - 55 [F4] : 170us

- B




@ A2 [¥4]

EEE!

- 40%A " AIZEAF - 4.46ms

40% A8 At 115V X 0.4 = 0.46V

Speed : 13.9mm X 0.4 <+ 4.46ms = 1.25m/s

m
RS
>
=il

- 57.0A

- 7WRFAIZE - 19.8ms
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© AE3. (/1]

- A% Astel me AL : 122V

- 60% A" AlZEAF - 6.00ms

: 1.22 X 0.6 = 0.73V

Speed : 13.9mm X 0.6 + 6.00ms

- 5% A A A ZFRF : 6.94ms

- AR 55.0A

75% AA et 1.22 X 0.75 = 0.92V

Speed : 13.9mm X 0.75 + 6.94ms = 1.50m/s

(mp 7}e+= 791.5kg, xF+= 3635kg
olwj VI Stroke A&+ 14dmm=z

O AN [FAY /]

- AEE [FY]): 1.9ms

- &zl [70]) ¢ 23us




@ A2 [¥4]

EEE!

- 40% A A A ZERF : 4.00ms

40% A8 At 1.04V X 0.4 = 0.42V

Speed : 14.1mm X 0.4 <+ 4.00ms = 1.41m/s

© A3 [71]

PEEE!

- A

N

;

T : 19.0ms
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© A3 [718]

A Wl wE kAl 1.05V

- 60% A" A1k 6.30ms

A gk 1.05 X 0.6 =

60%

0.63V

1.34m/s

1.45m/s

Speed : 14.lmm X 0.75 + 7.28ms

Speed : 14.1mm X 0.6 + 6.30ms =
- T5%A- A1ZkAF 0 7.28ms - A F - 56.0A
5% A g 1.05 X 0.75 = 0.79V

(mp 7Fk= 796.5kg, e+ 362.5kg & 7
ol VI Stroke A8+ 14dmm=z A A ’6‘}@] =3

@ AFEL [FAY /1]

- AEE [EY]): 2.0ms

Azkako] [714]) : 83us

1)
2]

- 49




@ ANg2. [£44]

EEE!

- 40% A A ZEAF ;- 4.12ms

40% A8 At 0.95V X 0.4 = 0.38V

Speed : 14.6mm X 0.4 <+ 4.12ms = 1.42m/s

© Ag3. [71%]

EEE!

- 7WHFAIZE - 18.8ms
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© A3 [718]

- A% st mE ARk L1V - 60%A1 % A ZEAF : 6.46ms

60% A& A<t 1.11 X 0.6 = 0.67V

Speed : 14.6mm X 0.6 <+ 6.46ms = 1.36m/s

- 5% A A A ZFRF 2 7.50ms - AR 0 54.0A

75% AA et 1.11 X 0.75 = 0.83V

Speed : 14.6mm X 0.75 + 7.50ms = 1.46m/s

(AP 7145 810.5kg, =¥ 365kg ¥ H-F SHAIF
olwj VI Stroke Agle ldmm=E A At =A3s14ch

O AEL [F4)/ ]

. iHEiFg [‘?‘C]’:}] . 2.0ms . J.?L%.yﬂ;_'l [J_%_?:}] - 250us

- gZkAre] [71] : 46us

| I
£
=




@ ANg2. [£44]

EEE!

- A3 WEto] & MYl - 0.83V

- 40% A" AlZEAF - 4.00ms

40% AH At 0.83V X 0.4 = 0.33V

Speed : 14.5mm X 0.4 <+ 4.00ms = 1.45m/s

© A3 [71]

EEE

- 18.4ms
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© Alg3. [718]

- A% st mE AgAE 0 0.85V - 60%A % A ZEAF - 6.54ms

60% A3 x<t : 0.85 X 0.6 = 0.51V

Speed : 14.5mm X 0.6 + 6.54ms = 1.33m/s

- TO%AA AZkAF 0 7.64ms - AR 0 53.0A

75% A3 At 0.85 X 0.75 = 0.64V

Speed : 14.5mm X 0.75 + 7.64ms = 1.42m/s

(oh) 7}k 791.5kg, xte+= 363.5kg ¥ A EAAF
olwj VI Stroke A#lE= Mdmm=E AA st =A 35}

3@ H

o},

O AFL [F41/ ]

-AEE [EY): 1.9ms

- g7 ARe] (1] : S8us

| I
2
)




@ A2 [¥4]

. AP AT - FAAZE - 74.5ms

- A% Wzt W& Hekatk : 113V - 40%A - AIZEAF - 4.00ms

40% AA At 1.13V X 0.4 = 0.45V

Speed : 14.8mm X 0.4 <+ 4.00ms = 1.48m/s

. A4 - ZWAIZE - 17.5ms
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© Alg3. [718]

- A% st mE ARk 1.20V - 60%A1 % AZEAF 0 7.00ms

60% AA <t : 1.20 X 0.6 = 0.72V

Speed : 14.8mm X 0.6 <+ 7.00ms = 1.27m/s

- T3%AA A1Zk=k 0 8.70ms - AR 0 54.0A

5% A At 1.20 X 0.75 = 0.90V

Speed : 14.8mm X 0.75 + 8.70ms = 1.28m/s

o =173 2,

ol
54|

AG7tA o] AN dl&e e

[3 17] PMA =289 w& EA DATA

FA3 g N
T 7k g 2 A = A e
#1 766.5kg 358.0kg 75.7ms 1.33m/s 20.6ms 1.29m/s
#2 824.0kg 367.5kg 77.0ms 1.35m/s 17.2ms 1.27m/s
#3 771.5kg 358.5kg 73.9ms 1.44m/s 19.7ms 1.37m/s
#4 784.0kg 360.5kg 76.8ms 1.25m/s 19.8ms 1.39m/s
#5 791.5kg 363.0kg 75.3ms 1.41m/s 19.0ms 1.34m/s
#6 796.5kg 362.5kg 74.3ms 1.42m/s 18.8ms 1.36m/s
#7 810.5kg 365.0kg 75.2ms 1.45m/s 18.4ms 1.33m/s
#8 791.5kg 363.5kg 74.5ms 1.48m/s 17.5ms 1.27m/s
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(6) 12ANF ANFAH} - BY A
) . Time spread
Control Operating Velocity Closing between
Test sequence voltage current time oles
DC V A m/s ms p
ms
93.5 56 1.0 147.3 0.4
A@x 110 56 1.0 132.8 0.3
121 57 1.0 127.3 0.4
NAF 13 110 53 1.1 133.5 0.3
AEF 23] 110 54 1.0 132.9 0.4
93.5 56 1.1 148.3 0.4
R 110 56 1.1 133.5 0.4
121 56 1.1 128.1 0.4
6) 12AF AFAH - N 54
. . Time spread
Control Operating Velocity Opgnmg between
Test sequence voltage current time oles
DC V A m/s ms p
ms
77 55 1.2 40.3 0.5
AaA 110 55 1.2 36.0 0.4
121 55 1.2 35.6 0.5
NAF 13 110 53 1.2 36.1 0.4
NEaF 23] 110 53 1.2 35.5 0.5
77 54 1.3 39.8 0.5
A 110 54 1.3 35.9 0.5
121 54 14 34.9 0.4

A BAZE AR AR
OREEE

c AEe o] AAAAM e FEAL LA 7] 7] FI 2 g G2 A

AA 7 A A AFPeak £IHE FAHH AFESH 24
gozA THTYES &g

(2) N&F4A : [EC 62271-200 6.63+ <A

Q) A - A AREe] F3 2 9 G2 7]/ A 29 K]
4) AE TH 92 7F 0 FAZE AR 25KAE 1s B3t
A(1F12 #F=x)

ok

HA 717190 o)’del fl&
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5 Short time withstand current and peak withstand current tests
5.1 Short time withstand current and peak withstand current tests

Tes! requiremants
Test current rms = 25 kA, peak = 65 kA
Frequency 80 Hz
Duration 1.0 8 (ft = 625 MA’s)
Test results
Condiion ; ; R Test circul
batse et After measurement of the resistance of main circul (Fig. HTO1, Fig, HTOZ)
Test current '
" 3]
Osc, Number Ppeak Lms. Du':"m Ma%s Remarks
i KA kA
= 253 =
HT15503383-001 - 262 101 = main dircuits
659 258 {Attachment. HTO1}
T = 2 Test object was opened at
HT15503383-002 | No load operation check (DS) the first alempl,
e Test object was opened at
HT15503383-003 | No load operation check (CB) the first attemet.
il = 251 5 AT
HT15503383-004 - 254 102 2 earihig pirots
654 252 (Attachment. HTO1}
T Test object was opened at
T - N
HT15503383-005 o load cperation check (ES) the firt ;
HT15503389-008 657 723 085 6335 el
(Attachment. HTO1)
HT15503383-007 | No load operation check (ES) ook ctject wax cpeniad 2.
the first attempt.
Condition during | No visible signs of camages were observed,
and after test Refer to Photo, HTO1
EEHIE T8 Korea Elecirotechnology Research Instilute DF-CA-21/3301

[ZZTH13] SAIZE A A A
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of. BeAF NS
(1) APEA

SHAE

59 A
webAl e

e

iR
@ A4
Q) AT
4 A B

Akl F32 At
A
Sequence+=

A5 25kA°] 10%, 30%, 60%, 100%] A&/
0-0.3%-C0O-152-CO 4o =2 HFIH(1H1

YA AAATGH T 10% ~ 100% 2 7HA 2
] e w9 Y A 5HE PFCk
: [EC 62271-100 6.106° °}Astd A %13

[ZH14] SR/ A AARA A2

G Ag 23

2016TS00988 X0

68 Dasic shor-cioull tests (T100a)

Test rpouitaments

Recovery voltage | 258 &Y

TRY o M2RY, beOt @ b= RAAV = 048 KWin

Breaking = 25 kA
Liat current loop © pask = 443 kA, duraton = H10 ms

Tast frequancy L

(==

Cortrol volage oC 21y

Tast resuta
m At basic. shot-ciu tests (T1008) 7:’; e
Recovery] Tost cumant
Opea- | votage Aoy | Bak | TRV
Tost oo | 800 | (Pahsd | pragking o | tma | tme | pesk L Y—
o santhl Peak | Curabon
| W WA ! A . s ms | ms L
CREERED [F] 8% | 41 | 58
HRC a0 O 150 =4 415 ns 1] 451 =251
150 | =1 | a4 | g5 45 | w7 | 4
e | &1 | M3 0 e | 48 | =8
PG e O Mg | &4 | 45 | 104 | w4 | &B | 258
WE o Wl We | = | &9 | 99 88 | a0 | «81
EEOEEEACED
HRC 15602075 O e | oS4 B 02 1] 430 51
| e | a0 | o1 | e | ws | as | 2
oammn.m!‘mummmmmm
and aher test | Mo visbia damages wasraly,
83871878 Kores Bloctrolschndogy Résearch instiuse DF-CA-21/301
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67 Basic short-clcult tosts (T100s)

Rocovery votage | 258 kv

TAY Ue = M2WY, b0 =4 RAAY = 040 Kis

em cument Making = 65 kA, Erasking = 25 kA,

Tost feauency & He

DCTv

Control voliage Ciose : DC G5V, Cpen:DCTTV

Opevatng sequence | O =038 -0C0 - 155 -CO

Tost rosutn
Condison . . Tost crod ¢
betorp (st | VIEF CRDACEVD CutTent Swiching lests (CC2) Fig HPOY
LR T [
o S inairains Mg | Dk o
e nurnber {Phass 1o 2 B g tima Romarig
warth g | Bvearho
W ) A ms ms [
151 | 6 | a0 501 258
o 151 #2 | 80 501 =7
181 | 2 43 0 462
o 159 | BT 1 ns 518 248
HPC 15-600-060) os. 150 =547 =2 iz a5 53
180 |_‘-_)j: 261 ns | sa 1
e 181 -1 28 105 500 M9
151 B85 261 3 458 B
151 | -4t | 268 0s | w0 oAl
Condiion duing | Tha st objec! was Operaiad normally.
and aftar test | No visible damages mxtemaly.
BRUNEFY Kona Elcirotechnobgy Aesearch instiute DF-CA-21/3301



S0IETS00080 331

B.11 Sinple-phase laull lests [SP)
‘a8t recqurements
Rocovery voltags ]
TRV uc = 285 kY, = 80 ya, ARA 048 Vi

Test cument kA

ust keouency | 60
Supply voltage for

PAMA [ =Rl .

Confrol voltage ocatv

Operating sequenca | O
‘est rasuts
|
Conadition Afier basic: shori-circult tests (7300 Test ciout :
bafore test | Test phase : A phase Fig. HPO?
AY peak
Aamarks
K
o

Condtion during | The test chisc! was cpacaled nommaly.

ind ahor test | No visible damages oxiomally.

DF-CA-21/3301

ERAMNETY Korsa Bectrotechnoiogy Research Instiute

(ZH14] @7 AI@(T100s, T100a, SP)

2. A& PTEPT) 54 Al1E
(D A3 (Linearity) E4 Al¥
Oh NEEZ : 13Z6 AC LS A7EH S
32 EA(Linearity)e] YEh= l
) AEFA : [EC 60044-76] o] Aske] A& A3
(h Agud © A=A PT

o

(@) A& W . 1815904 EPT 13k=9] AC 13,200kV 017}%} 75‘—‘?—

e Ak SA9T =3
Aol VI, V2ol Wete HAeT.

— — L y— |
g X §
13,200kV [ \ L]\
- . 1\
\"-.\.
\
V1

[Z1H15] EPT AlY 3=%
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(4) A% BAA}A00%) =S4 : 12Ze B

ARgA 9 13,200V Q17FA]

SEEE

T VI SA 3OV 483D V2 SAHZOLV =830
o : ._ﬂ, i i A t f
O A A e : Ir|lll\'lll 1 N
2 I"Il'“I'III! |I|I': -Ilil. ‘ |I||( I||I|.|||'|I
AN 33 J'|_|"|_|"|f',_'l,ﬁ|la AR |I _Ill B
oo | I' i 4 !'. | 1 III iR If | )‘ \ _|' 1|_ | \ | I
ao [ A A VMYV VY
PEAK % VI = 233.3 [V] V2 = 5.6 [V]
RMS %t VI = 164 [V] V2 = 4.0 [V]
(5) (2% Z78 : 1xFel At 264V JA7EAl S84 34
T VI SOV 483h) V2 SA3ZALV =93h)
N !'I .fll.;l: IIIII'| A |'.f.!|' |:|I:II: rl 'Iﬂ||| |IIA|I: ||I"I1 'Irnll]i "ﬂl' JIIr\'l
_ - = I I| |I - 1] ll o NN | |I \ I \ I -1
/\]6\:_]! I—”]"60:] o ll II | | ||I||H |}|,! ’ l. .II |I I : | '] lIII : I!I : ||I
] Lo | | II o8 __il__._..__...l'. .I..II_ ...J:. B .|I.
_ lrl-llllllal o) I||. ||: Jl,II || ....ill..l. 5 Iurnl l'.“.' I‘.ul’ IL" I'...'ll U
¥ LA ;f_.' 'u,_.l ¥ 1,}' B
PEAK %k VI = 4.7 [V] V2 = 0.1 [V]
RMS %t VI = 33 [V] V2 = 0.08 [V]
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(6) A%

A90G%) SA - 1A= At 660V JA7HA SH A7
T VI SA4 LV 4=€3h V2 SA3QLV =93
15 0.4 i
10 Ir'r" e f 'I || '.I -ll-l'i II-"I;I i il i K A B Jﬁ'
gt L 3 gl 1 B
1RANANEANENE ERIE SR
A e S S8 RAR 4] ?HJHHEHE ‘
o [ |
i =|I|I3l:||||||||||I ||I|[' :II I:|I |I'|III..|5II'JI|II
- v | a | | v 0 Vo
10 .I,J -.;I T ) 'x."l { \/ J ooy \J
PEAK 3k VI = 11.7 [V] V2 = 0.28 [V]
RMS 3k VI = 8.3 [V] V2 = 0.2 [V]
(1) A7H20%) 54 - 125l At 2,640V JA7FA 8425
T VI SAZHLV 448 7h) V2 SAZ LV 28 3h)
Ag wa |,
PEAK 3k VI = 46.67 [V] V2 = 1.13 [V]
RMS %k VI = 33 [VI] V2 = 0.8 [V]
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8) AHPGBO% ZH : 12kZel L 6,600V A7FA SA A7}

EE) VI 2430V 4ED V2 ZHZLY 283D
Ag e |,

PEAK % VI = 116.67 [V] V2 = 2.83 [V]
RMS 4k VI = 825 [V] V2 = 2.0 [V]

(9) A 4@B0%) =H

c 1A=l 9k 10,560V 1I7HAl =44 3}

T VI SA 7OV 483D V2 A3V 83
200 n '| r i " 8
t 8 R4l B —_
o) [L B PN AN | S L S | |
=4 ,l || w | III I| | I /! II_ 1| :n' '|, I-II.II | I'I
NE 93 o 4 [ 4 ] || {4 2 I'lllkr]'l .||._J'_..'|I. .lll_._'|...|
lll_llil |||| | |||| | I|:|'I:.|| :lll L) I'.f
- llll . III / II|I |I B '.'I I|_|I ]l.|' ¥, .'.!I
i I I'.JI ¥ I'u’ \ I'-J' S e s R s
PEAK %k VI = 186.7 [V] V2 = 4.5 [V]
RMS %k VI = 132 [V] V2 = 3.2 [V]
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(10) FHd4(120%) =748 : 1x5o Mt 15,840V QI7HA S84 34

S VI SA 7OV 483D V2 S0V =83
v 'ﬁll III ! f } I"I. !n' 2
i i IIII i o A A A A
100 | | | || | || || ]l || | I! | I| !I I|I |I || || jl |
AE 93 NoREE S AR B8 RAELERME N g
|I - |I || i || | |I IE || |[ || | || |I | ||
. ||| ||II I| ll III | I1I|I I|II II'I i',; |||I Illl'
o b1 | | | l || | | ! I,j LY} I'-.'
apg |e-- .II‘.'II ...... IIT'J ...... lll"l ..... lil‘ll ..... H." ...... l?l"fll. 0 ll‘
PEAK % VI = 280 [V] V2 = 6.8 [V]
RMS %t VI = 198 [V] V2 = 4.8 [V]

(1D #<:+1A50%) =4 : 12=0l A<t 19,800V A7FAl SA 23}

T VI SAZQLV 483D V2 SAHZLV =830
08 ll.1'|l ir-‘.ll _|“' |“|: "'. III. || 10 " _II-. : llﬂll ﬁ I:II
,jlu_'ll_IL. g" gL "l, I] H..!”:._H 43 40, 9%
| ||:|||I||IIII|I A [
NE e ASEREARARS D RAS SRS RAEL -1
||"|||'|I|'|I|I||I|I||i =||1||-|||'||||_|'I||
a Il'”'”1|". 1 .llll "I"l.' Ir' |I l; i Il ||I o d I[ : .II f
TRV A VR A VA VT A VI VAR
PEAK %t VI = 350 [V] V2 = 8.5 [V]
RMS %k VI = 2475 [V] V2 = 6.0 [V]

(mh 28 AYE=E S A A AP Linearity)S YeER L Qa, A
13,200V A7FAlel PT 22-5(V2)oll A= BE3tA 4VE SAH3IA
2= AFZZ ANFAHE BHAZT
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filo
do
%
r (o]
N
=
=
2
ek
[\
2
-,‘l)i’
<
)
A\
oxl
ith)
k"

[3%27] A& A (Linearity) A&

T 1 2 3 4 5 6 7 8
H| &(%) 2% 5% 20% 50% 80% 100% 120% 150%

= 5
i E'V;‘()i% 264 660 2,640 6,600 10,560 13,200 15,840 19,800

VI(V) 3.3 8.3 33.0 82.5 132.0 164.0 198.0 247.5

V2(V) 0.08 0.2 0.8 2.0 3.2 4 4.8 6.0

vz | ,//
_; ~

2 e

1 /

0 :_/

2e4 6Bl 2,640 6,600 10,560 13,200 15840 19,800

inss
I
2
(e}
9,

[71916] A& A(Linearity) AN 3d=4 Az}

(2) vz AL = A FJIEC 60044-7, Clause 8.3.1 ¥ 125 ¥13 F=)
AR ASE G WA At exkek A & SAHAE

oh ANE 7=+

AUESH 0.5

Hop gARGC] 25%, 100%
SR Azt 80%, 100%, 120%
stk +0.5%

R +20%

Al e 60Hz
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W AE A

COREE-ES

AR 7)ol vt

25100%(100k2) F225%(400Kk0)
13.2kV 919

(%) AV EH e 33 WV 2823 9143

%) () %) (£)

80 -0.22 -9.2 -0.20 -8.8

100 -0.21 -8.6 -0.21 -8.3

120 -0.21 -8.1 -0.20 -8.0
CRAEY +0.5% +20% +0.5% +20%

(3) ®vlex} FA A FIEC 60044-7, Clause 8.3.1 H 135 &14 F=X)

 BEE A WY A o P AR o

b A 71+

3P

Halrgh AA R 25%, 100%

ZA A AARL) 2% 5% 150%
Aeto 2} +6% +3% +3%
2=} + 2403 +120 +120%
N7k 60Hz
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W AE A

1
F = — E
_ == - - ——r— i
| T gy N e Sy §
el i 2 | s TR |

If

““

(th ANg 23 Al 7ol B5

13.2kV 912 F22+100%(100kQ) R F25%(400kQ)
T | v EHeR 9] AV ¥} 9=
(%) (&) (%) (&)
150 -0.25 -5.1 -0.24 -8.1
100 -0.26 -4.6 -0.23 -9.2
5 -0.5 32.8 -0.06 -58.4
2 -1.06 97.0 -0.46 -132.6
2 2}(5~150%) +6% + 2405 +6% +240%
2%) +12% +480% +12% +480%

4 AL= A3} F=3(0EC 60044-7, Clause 8.3.3 ¥ 551 #=)
CFu 09l o Fueld, A4 AT A Held AUE A
Oh AP E

N3 AA T 96%, 102%(57.6Hz, 61.2Hz)
AR AR = A FEe] 100%
= A9t A7t 100%
ko 2} +0.5%
&2t +20%
b AlE ARzl
EVT NEI=
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(th A8 Az} . Ag 7|30 =%

221100%(100k2), 2 21100%(100k0),
13.2kV 949 274 4296%(57.6Hz) 234 521029%(61.2Hz)
(%) IV £ 93 143 AV EH o3 183
%) (%) %) (%)
100 -0.25 -5.5 -0.29 -8.7
e +0.5% +20% +0.5% +20%

G) &= g AFJIEC 60044-7, Clause 8.4.1 2 6.3 F=)
12k S gkl A Hqto]l shs A wi, 23 HSF @A Alo]E L FellA
@2t AA Z1AIE, 43 &4 glo] 60 Bk AP 4 glojoF 3t o] u
124 #qte] B4 AR WA grotok gt 22 St Tt ©Ere A A

T G AP otEfe} e AEE APES AAZT
oh ANE 71+
Hgprct dAH=2 100%
=2 79} AU 100%
Agte 2} +0.5%
?1deat +20%
AN 5 b 60Hz

(th Ag 23 Ag 71200 w53
2.+100%(100kQ)
13.2kV ¢ ¢
(%) 4V E30x 922
% (&)
100 -0.2 -5.3
S 2 9 +0.5% +20%
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6) AE=E ANFH 2=AH(IEC 60044-7, Clause 8.3.2 & 4.1.1 #2 F=x)
P2k e & SaolA, B4 g A4 FEelA A= AY

b Ag 71+

By dA K2 100%
S8 dAxtel 100%
At o =} +0.5%
Ao 2} +20+%
AN Tk 60Hz
HAH o= -5+3° C / 40+3° C

74N §A F

(th A 23 AF 7|2 =g

X LA (-5C) T84 F0T)
13.2kV 9
[0)
%) AT o)t N ot
%) (%) % (&)
100 0.61 8.1 0.3 6.1
ozl +0.5% +208 +0.5% + 08




(M ¥ d¥€= WA} ANFIEC 60044-7,
D 1A A gAbel the dE 2 A
b ANE 71+

Clause 8.1.1 # 6.1.1 ¥4 A X)

Al gk 125kV
A& 59 12 At @Ak} tiA] Aol
A3 A-B=4, 2+ 153
-H[Z}7] FE YR dAoA k3 o] SR &S o
-0 Z}7] F 5 oF AAE wE} FYPALHIT dojyR &S
BA7E dd2x Htel FAIagtd o] 7|FH ook sy, AFoA 1}
< dd 99 SAE 71+ 2 AE YAY EFAA 71E5H
ool WE Zo ol AT F U

h A" A

(th ANd2dst

AN 71Eo EF

dHAY A4 153 =7 153
125kV o] AL o] AFgS

jﬂ_xél v\"ﬂ_‘(_so:] VA éé

AR k-
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2 WAA R

(D Ao =4
ARle] §4E AR, 2= A 7I7P7F F2A 540 wet daEe] o
&< 3, T (resonance)dll &3 SF &= = UEbdH. webA 71719

Wzl AFL 71717 AAEE dE vigely 8] 389 FA(FRS ¢ Floor

Response Spectra)< ©]-&3te] 71719 AES EAsta 71719 &&= Az

ZtE Falol tigk 723 AW, ey -4, 4480 g dA dd8 &
°

3ot

L
olN

(2) A" 124 : Seismic Test Method for Telecommunication Facilities
(National radio research agency notice 2015-14)

Q) Ag A=

(1) Install Specimen

Y

(2) Resonance search test _ Before the seismic test
(Test sequence: X axis -> Y axis -> Z axis)

) 4

(3) Earthquake test (Repeat 2 times)

Y

(4) Resonance search test _ After the seismic test
(Test sequence: X axis -> Y axis -> Z axis)

(5) Complete the Test

NI

150 AN ANEe T3S
Ay} ¢ Z(Sinusoidal Sweep) AlE S 319 o

| 9138 2g olste] AEAE doh AP FurE 1-50Hz7HA] A st &
F 25 EH B EE 29Z HESR Y, 71X BEe 78 55 2 £33

of tste =4 FHHOZ A

ool &
™
>,
o
¢
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D AN&® AA 7k = ZPA 0

@ WRADE 3% $4 AGUE

@ 27U AELL o] &3]
Z 0x= HAstH, H3

Acceleration(g's)

® NE=

®
Fe}.
) 715N

YIXAY AEZ=Z A Y

.6g(Peak 3.0g) /

Ez

=z /\]646]-1:]_

]U"Z-JJ—T 1~35Hz= 2 A 0}

ot R
ftlo
rl
N J
ol
o
)
i
Ol
o
2
N
%X
u;'i
=4
N
)
o
(@2
o
0O
o
N
)

—— Herizental
—— Vertical

Frequency(Hz)

23] wHE

Sasn], 280 YAAH £

woll thak 715/

TFHES olgoli} vho] QA el
Aol WA B

. ZPA 0.3g(Peak 1.59)

, 18| AI AR

Aol A" =
A12015-14% 9] 7]F0 wre}t ol AHES
< AAst A dEAE SR

@©. 7IsANE 71+
ok Check list Criteria Result
Daate
By Ea!‘hm - 1. Maintain 60 k\/G0 5
2' - o 2. Maintam 60 kKVIG0 s Pass
; e 3. Maintain 66 K\VIG0 5
3. Across Open Contact{DS) i
2 = L= them e 20 b e e oy ey et
Mam cancuil resistance Pass
FeterinApperoi )
i e Less than 10% belone e fest and afler lest
Rty inAppero B
Cheatbering There is no chattenngi V) Pass
2016
331
Crvgrturm of Thae Dot eoquipmst T |5 rcy oyt Tuim Pass
PP - e
; e LLess than 15 mm Pass
Test equipment
Crack, detormation and culoll of fixi
™ Theere & no ook, delommetion and oulioff Pass
ecquipennl Such b anchor, boll olc
Deformation of breakage of the test
Thera is no defomation or breakage Pass
equipment frame
Dresforrmation of damage of evirything
Thaere: is ro deformalion of damiage Pass
that can be verified by naked eyes
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Fig A-T. 1= Earthquake lest TRS. Gragh in Transverse () 2o

Fig. A& 1

gL ]

Fig. A 15t Earthquake test TRS Graph in Vertical (Z) axs
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@. A7kE= e 23 R =27 Hlal(EA 0 dlolH)

O RESE

T2 T 2 ac

£33 F= JHYM =22 MBS MRSl T =2

1.0~25

&)
i

20| NEIE, Eo| 7120 =0 UE 440 ARSH SshM
OI0E HHE 22 2Rt SS a0
SN ERE SO De0, 55 BE2 =0 ols AR
B2 JZC O3 B2 ARSS 0| XTI0SD 24|
Tk EASI Sl AHe o7 SSEICE EH0| AUTH HT 2
IS0] Q131 X|4A[Z+0] AEEICE

L0 ME 22 AZED = 5 UL 22HAE
4 @Ok 2= 2= AZSO| B2 WO 02
510 0] LAK|E A23|2 UL CfY S0 &
B[Sl 9l RHEALT} ESEA 2EATH
o IS AEIE0| ATES SICH B2 ARS0| BE WL
19| 123 H2 S0| THX|D OjH RoJAL S|EE0| 30| THE
2orHst SHE SOHL LLE BME E =2 247t A 25 | 009900
BICH A7 BET|E S0
VI BE AFRE0] S7IC 22 AFES0| Sat o= Hoj L
O{E £ 2 Jp77 2E0|7|E WL} =] 457 BOX|T|E BHE, | 0.06g~0.07g
s 9= 255 2= o
VI DE AIZE0| 0= 0] Lel; 27 2 #=0| E © A5
M= DT SAE £ 9= FE0NT EE HES0AS 370
SEi7 BT 27 2 50| BRE SAHSS0AS 429 0 | 0.10g-015g
SI7 TSI B=0| RAD 27 S0 AYSE AFES =2
% it
I EZc| E 2AE PRS0 %709 DEF 90 26 n=2n
Me sEmol EDi9 GEO ATT IHE 2OF|H, 51 HE2H
MHE OFF NElH TaiE =0 FERSE H20| WoH U0 2
= =% 2200 7S, 7|SH| $50| 2L 2742 7177 4
60-69 | OFICH 2ajo} Tx0| 7t SSECE SS20| Wt QT RIS
2|7 OEL
T =~ T ES T R e T AT I S R RAS R E | — — — — —
29| 377} 7I20TICL FESY S5 219 8 = = = | 0.50g~055g
O}, XZR0| A5 2 X0 2710k X|5} 24D TISCH
X. % X0i7l BE FES0| $MA7|E o1, (1222 4F #23
1 FES0| 7|=6 B ST XEH0| AaiA ZERC 75
MR S|OEICE TS 0|L HAIEOA AAENT} L0, B3po B
20| O|E3IC: 20| 53 £2 S0 SHWATkN, L0 Y= HE
70014 | FES2 Aol 90t 0| FAMX| D XEHO| A5 FHO| ¥2ICk | 0.60g Ot
X|5 2<-20| 2HA5| TIT| S0 FUE K0S TO0| HED K=
0] D{RUTE 7|AHA 27 AT 0O, FRES W7t 24
SIC} X ER0) DHEO| SLOITH A|OFR} =B 30| S|SEICE SX7 2
Zo= 5oj 47it
(1g=980cmy/sec)

30~35

rH
U
[

E
NS

o

T {0

e F

k

(= U I =R = e = I
ok cd

R Oe=RE
mfo g

_ | 0.015g~0.02g

HH B T
I

o T

40~45

E

Jg < |

[

50~59

0.25g~0.30g

Fe ===
—_— = =

>

18 A3E EUE AZ Frs vudgd J=
A% 6.0~6.9 A=7} H0, XA dAye] ez B A
SATHEH R dojur] Wi Ao

0% 60698 =AY & Yok

O
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4. WA 2t

[ E2 2] ESHEHIS HE ASEIN M

Aloa & B=HAKHAR JISAEL

NE UK T -ﬂ?
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ool 3

1 NS SIS 7530 reb-tndusl sivthger ond contnlaenr uoh 6l it | HIS~DAH

2.9 3 X ENTEC Eleehvic & Electioric

3. AEII2 2elb, %.%|

MUl D8 Orole DS O = N5
" BN O &% D8y O 92 1¥s
5 AEZD
8 = PV Hl

- ABEED 8 NEHALHS SMAS -

S ol &5
- NEAEH AT CHeg F BR=

(<75 mm) ﬂi’%ﬁi%‘
- NBUADIIS e = FC ok} i
- MBI Hte DES 0/ oltk G5
- S3E FHEY 0g o §2
- NEOADIDIS By B T O ol ga

- HISAIE RIAIS ZES =0l 01ES AL,

HEW DHPE 0IF - e

- W3, BE S9o| DIHE M 2,

R o 93
- JIEt ROIOE 8010 JisE ME0IL

Db =0 o ¥

HRZY ¥

ATFATA WHAADYH 232 A2015-1459] 7120 G2 WAAE TR
g #dsts 1Eed, AdAY AT APFT IAE FE L
I, 54 AY 2 FI2 AY SHA o)) glee I Ak



A3E FAAMNF7IR” A

1. 25.8kV A AA MAAX A= A A

25.8kV E19 1A AA 3
A ZA A

2015. 10.

QA7 AR (F)
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1. 3894
2 AE PRAY 5.8 2§ 24 AHESe Sud Snd LA

(Solid Insulated Switchgear, o3 "SIS™2F stehel] dishe] HEeic)

2. AHE 2
SIS B¥s AA @t ¢ 989 Adddeld AREske, AAgd Ee
AgY B5g 4E20e Uar) YEa P,
2.1 A4 AHE 4
- PH2=: {2 40T, HA -5T, 97 Y7 35T o8
— FI: 1,000m o3
- 3§ 7 o&o] HAA e 4
2.2. By AR 4
1) #ell el o]s)a] A8 Abee Has) dea e,

3. H4734
3.0 ¥ AldeflA] iR WAl A ge Abgte ofd 36 ohich

IECG2271— 1 Common Specifications

[ECH2271-100 High—voltage alternating current circuit—hbreakers

IEC62271=102 High=voltage alternating current disconnectors and earthing
switches

[ECA2271-200 Metal—enclosed switchgear and controlgear for rated voltages

up to and including 52kV

KR5C1707 Instrument transfommers for metering service

IECH0044—1 Instrument transformers — Partl: Corrent transformers

IECE0044—2 Instrument transformers — Part2: Inductive voltage transformers

IECE008%~4 Surge arresters - Partd: Metal~oxide surge arresters without gaps for a.c
systems

3.2 Eede BAlEHA o2 A eFate daddHKS)e 2Eke = HE dig
HLEade 3% oUlE 9o,
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4. A4

4,1 5159 £% 9 43

n3E U HEHE 5159 FR

HHE obd S At

4.1.1 SIS 5%
FAAE | ANEAs | AAAR | AL | dNHAR 5 28
KV KV A KA kA ikl N
7| D5.ES
1250 - _
299 258 25 skl | CB(DS.ES)
630 25 svtrlw | CB(DS.ES)
F) AR e DS AeE
4.1.2 SIS B34
T b A g
AE A 258 W, 3 Phase
AHF Ay 60 Hz
A=z Sk G0 KY /1 min
4853 WA
D53t 66 kY /1 min
e A P 126 W / 1.2%50 psec
=& A
Ds=kgk 140 kY / 1.2%50 psec
A @ == JjHY 2 W /1 min
A8 gL 25kA
A EAAT 0=03%-CO-152-C0
H &3 (r.m.s) 25kA /1 sec
Y g EF
Hu #ax 65 kA, Peak
T4 1250 A
A8 AR
Hja 630 A
Aol @ 2FAEAY ne 110V
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AC 220V

=ik, A3 A-dAg = 500M0
Ay
3= -di= = MG
1.1.3 e8] AAAe] FFAG} HFHH
2% 9 774 G MEYS
&7 Magnetic  Actuator % ’ :
DC 110V | A AA2] 85~110%

4 | Motor FFHAoFFAS

4.2 477 HH

4,21 =Fg*](Vacuum Circuit Breaker)

T ' Frya Haa
AAAG 25.8kV 26.8kV
AAARrm.s) 12504 B30A
PANGEF<HF> 1000MVA<25kA> 1ODOMV A <26kA >
A3 A A3 & Cyele 5 Cyele
ke ma 0~=0.9sec~C0O~158ec ~CO O, 3mec=C0~ 1 Brec. =00
HYgA M Firms) 25kA/ 1 s8C 25kA M sec
iR B R GOHz G0Hz
Hojz 4l DC110v DC110V
8- A gt BOKY BOKYV
HEA A 125kV 125KV

Magnetic Actuator -4

Magnetic Actuator 2]

2 24
4.2.2 ¢=271{D5)
F o8 EE Hea
= Ll 25.8kV 25.8kV
.
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BB Flrm.s) 12504 G30A
AEHEATHR(rms) 25kAf1zec 25kAf1sec
R R G0Hz G0Hz
AejAdgl DC110v DC110V
Sg2 R A S DEF) 66 KV, rm.s 66 kY, r.m.s
QA AU RS D FE) 140 k¥, Peak 140 kY, Peak
= 34 Motor Delve, PFHandla Motee Drive, f¥Haadle

4.2.3 AR ¢27(ES)

L 25.8kV
AARA AR (r.m.s) 25kA/15ec
AAT g 6i0Hz
oy DC11ov
PR 60 kY, r.m.s
waAyAgy 125 k¥, Peak
s Motor Drive, <% Handle

4,24 W57l (Corrent Transformer)

+ = o 5| SaAE % ARG
1250A H2§ 600/400A: 1A or 5A 9] 1.0 125VA
f20A HEw 400/200: 1A orf 5A & 1.0 12.5VA

v 75 Ak A4 geed,
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42,5 #7)& W37 (Epoxy mold type)

A% 134 AY ;Y 23 A% A= 53 A paAAF 2 ARy
13200 W 110 /3 19044/ 3 1:0:CE, 100 va
4.2.6 A7E W3k AWFIMOF)
23T 9
il u] (V) R (A & o
W i A B L #
22900/ 3 V
G00/5 0.3W, 25VAs3 MOF3:
190//3 V
4.3 24
T g HRHELE(T) | 254405 (K)
o 9 E8s 75 35
' L£EF 2 YAEF 105 65
guza o | #5355 2 g5¥ole s 80 50
& LEg 9 gasg 115 75
Ame R =2 3ea7 d5s] gydo] &4He @
ol Fpojoicl &
AAME ARREE 31 2 AR AdEEn 105 =
B Y Fapy

T)1) 54 £E& OCH 7l5E¢ A9,

5. 7 % 84
5.1 TE AW

1) SIS+ €3, 473, 7148 5S40 @ 4y A5s AEaa] g
9 REARE g SolstAl £4% 4 s F:= 44, Ase] g
FURA, FYdTRY REL 284 =R @

2) IYFARE DAHEAES S8 =5 AR glel B4 g

Fddla 244 gge 25 HA 498 AMEe T2 8
3) SISt ©¢ SISE 4% 94 =Hste Yalez 4 9 od F A g
Lolgh B T2 d9 4HE SISt weSEe] e 722 dd,

- 100 -



4 7 FA7E 7 BrEd & adde nghed AgeE FREd
g FelFE=E g

§) SIS d3EF 2 99y A AolfAn Z A8 AdEATAE
HAH 9 A Hes TR e

6) 51582 #7 9 By APA d=L F4 HEE 4R #0d ¢ UES
AelE 9. 58] guEAFAR Fu|go

6) ZAAEAYRA= 324 FAH Adste TR ndHEA FAELEE
Fagtn Qe abdr], 277 oqEds 2y P ohd dYgy T
el

7) AE FFETE #ed AN F, £ Solr A3EH Ao A, £
Zolg i 297 £ APA Fo] A ushe s R Ade] AEdid,
Hol8 F F4EL] FHUAF 29 Fol 7w F2E wich

B) dAeojdgle]l fl Heg dbjsiel SRS FEAE o] E8hka
AAd ez g Ad @ 4 el S A e d22E 79, A
o dEs @,

8) 5i52] Cabled & L4 AdEs] dsidug add + =8 Leds
A48 paatn, HMIE 438 23 9§30 AA5de® @,

10} AEAol HANY AHo| sbedt Faro|ojof i,

5.2 29 {Enclosure)

1) fge g dxd T2 Aae YTy g5l AdE AR
L=

2) Aolfe BE Ao @ 2302 F& dSED o9 ol F4A LR
IP3X8] BEEF 7leg OHel=q A e,

3) gale mdeAAgdens #@e b pulgse S sRg T4
ook sto] Aoz UdH FEE WH o),

4) 2 g 317, fifdes g2 Aol S0 b @ g =AE
ad] s Fesoler sla Eol, F=Y ¥ 23THYgL F3 2.3mm
ol & AHEdtel At vl HEe FA= F3 Lomm oldE AR

5) &4 A Fdde & dAetn =of YA HAF 2FEE AN 23
=5 ARE-go

B) fH2 97 2 7lE 2ge AFEA Bée FEE oE s @44 8 ¢
s #u IP3¥E REFFE ©ES0, 53 A Al A8

-

- 101 -



=3 Ao,
5.3 apgkr]

1) nHg4 G4 AF 98 (Vacoum Interupter)® FEGE %2 Jo=
A FEE 4, 847 e Yu, AR AMERES AFEn ooy
olFoiAne WA A4S Hesa Bl rlel Qo] gio] Bae) ue
nge] £97) RES @,
2) Adre Agie He G744 FEE ARLEUE AT YT nIAF
Aol Addte FRE AEE 298 9o,
3) A, M2H) ckaAg Aol god, & AVLFE 250 AL WA
A ES @,
4) MFAUFL Magnetic Actuator A@Wes 2377 ngaqle] goo,
AEre B2 fHE dF 22 g g BAS 9 1A HE Bl
el 99 rhge F2a A
5) AgrlE das R B PR A oFes B2y Alg 4 dlook ¢
=3
6) AR slEdo s dho SR & AFAAL, Ao Hza] He
TEAHNE f¥oa fio
T A|re FulE JdF9ss dEolor e @A sAgn, @&ty Mt
HAF A A <A HA N E o Eeof Ho
8) A7) 7 ng P g, AP H A o L Fye] dAndn
#Hipo] Rolgt FZ:ololol fc). T Al FoladEeA 2@ = U9
A n RH9] 2R wel ks AGr|A} A BER FHselol wo
5 FHE AKE =AW A4 Lelsok sl Adr] A9l ek
=
10) FA717 Al 2 &fAs 9de Aol DHH FHE Haaky HJa
WA E fd AFoR A g #io

1) Ag7fe g 25 £33 fA7d4AM Adried g4 FRie Fad n=y
He) Baw g dIsojst wd.

12) gz 51 Ay FI3HTEA7E FHldg,

13) Ag7d +REYr7TE AAsin @27, YA24348 AsdE 7TE
ol fdfa] NHL D FAHoR FE AHE FHARD,

6.4 ©27]
1) 5154 @27 24 Agtoza A= 7438 @ A7 S FHdes

-8 -
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LFEFE e A zhe AF D £F0) o 3% 9% Fyge=
ae,

2) w27le e Ads @A) EAg0] 9 74, W21 fEAEA R
F33ee 9o TG £ 8% Bo),

3) BEslE AR ddold FARS FEE ARE FuE ¢ U FRE o
fAn Mgl wE 5 &3 Fol wAR: AW, FY m: UF
Tol slo) ¥2& 4 g FRE AFeeh

) wiv)e) Ad A F4R4AE 24 A3)E ofd w0l Beh

T & i & A of
A W2 43k 10sec o] &
Wy 4R A A3t 10sec o] 3
33 88
B S s AR W 49

- Rq], ATk R AF oAb F33
W2, A Az

H] il

5.5 EEAN7
1) REAAE Ao s LCD ASE BEAT & AT ¢,
2) LE AN OCR, OCGR, UVR 2 AH= 7% & wiatz shxe] A
A% D #9e] FHpdER @,

3) IEC 618507 8o Rg==8 vl dujs S4e] sHgstaiop s, 0%
o] dul ot Balajel] Had #lEg 7y g,

i) BAGA Qe s8gdo] FM5EHESE Hard Wire ©2H8 Pujgich

5) 3Y =oldl 43 ALE glez @,

B) 717) W TS wEe 2SS AT T A A el B4
o JEHS

7) 5A 2 110ve ArIE WAF GUF %L Ate] AHHERR oo AFPsn
A0 =8 WS FEE AVEWdIe AF 13 d@F 9 Hgel
@A A9 234 23 Wi Ao 442 Y 5 A

B) A% AUsE 9UF 058, BT 107 oMoz A3 9 A9 ¥
4He g8 F#4HAh

9) PLC 71%-& 72l PCE 9438 S48k AAr 43, 8= 374, #1= 57,
Zgay digs ¥ fda2s =8 8 5 gl

-8 -

- 103 -



10) &% 7I7I0 ¢ 9 #38 A% 20%o13 «vidE Seick Huth
5.6 dolda)e #y

1) A gAA7], LMY, 494 7IAFASE LTE AN A=) HedES
3] glrslol g SR @

2) Yl Ei= 9452 Interlocks] g AS 2 75& WFAI F A6
Sequencers ® e @ EA SHAT e sok afo, vhy Interlock
Ao did 2 e Fuin Abgata) e delEE2 Bt ) H S
g,

3) Aoigds] 2 o BEDY HYE 8 AdE& At PY.C Duct
iy 2ddse] oo, (4 fd4@ I3 5 F5I% FA5die oe el

ety
T8 T g 4 4 H] il
be11ov 0.75/1.5mm’ e 2| gl b Bl
ACZ2OV 1.5mm’ 4] el
PT 2385 1.5mm" 3 4 gl dydddy
CT 238i= 4.0mm’ 54 i s |
3 e 6.0mm" &4 welygddagda

4) 7 RE Mg g 2994ERC0ER) B ey gadd
()& AHE ALEF sio], 2ol 248 AdEe dAste B8
P.V.C Tubeol  Hot marking o} 7&v,

lau I__i!l!l
R ) [ | O ihim— — 1 L 1
. 1' CAP fm. wiharing 1 r 1
|mwuman WEIEN SRS

5.7 ¥Rz % ArlE W

1) 5154 W71t Epoxy Y 49 ¥WA7lE ¥&n flog A 542
4.2.4%5% o

2) A7 wgkrle RafFE A3 Y Epoxy mold type & AFE80 Epoxy mold
types] H H42 425%58 3,

58 14 #4945

1) ZMEYEE WESY 9 =384de] S49 AEE Frg L=

- 10 -
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dWddeel Asvt d=s @

2) DAEEES B JAAE, A9 9 H%FH du5e] Fed G %A
g AL

3) nAPRAES Jdyeles FlEY BE&E0 fln dEHZHHAE o
el gle 2 EE AHeec
5.9 A% F 3 {Interlocks)

1) 5185 2 7AAdde 43¢ 298 € ¢ AER ANF, FAA¥es 4F
FA& TH Wt

2y g2re fgEs 397 AGENE o 24 g, Adrls da2rd)
FUANE o =2 FHEiEs o,

3) gAGEre s i AYEe 4 2% 7Fdn Fderle 34
HEA7 AFEE 9 =3 AEAHEF o
5.10 32

1) 5159 AAA3L 3AF 244 w8 |48, 7148 94 F#8 A4
T UES F AER A RME THES,

2) F A HER AR fFda YALAE dA8g,
3 g st W S B AN F slAdLAE 44 ASHES ga f=
AF e 0 Afe d oldel 487 BER ¢,
5.1 289 AL

1) S158 21915 HE=se] dde AeE AojE& 4&9 Cable plug=in Type
% Dead— Break Type® HEAE A4% + UES Azach
512 =%

1) SISY ¥4 Y 28E R FEE F3Y 9 d44de] f50 EREMN
Epete

2) nghfe £l ES fdd AdEdS =AY AYEA 2EAE
Ay
3) 2 Saa wFErias ge dyed.

6 A9 92 A
Age Ae T wel Fske QAW 50, AR E TR

=11 -
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olifjs] g8 Fudd. (D

dRAHE FUMNUrIEE 9y

AME4HRE A

Astta, deAde FAARvive 34 AR a4 e

Al % JAER

A,

A aT 43
-~ 0

1L, 7% 9 @4
PETEL

21 H2 AN Y

2.2 ATt

o

2.3 F¥gaide

24 wazles guAd

OO D

3. Ag=d

3.1 FHaAY

R TEL

33 =IYA%

4. EEAEAY

8. AAAESNY

., SAIFAFTAE

7. %4, AdEEAY

7.0 wEREQaighalg

7.2 AolBaAansd

7.5 ggAeA

B, &4 9 Aojzle Al

OO D

b, BEEE SuAd

10, 9%/ 5l

10.1 =7l (M2 class)

10,2 g7, HA=93 (MO

class)

11, 3713 £249

12 X-RADIATION A9

C

7T EA 9 W%

Sis2 I 74717 % 89 F&3Ac W7 HA#

Had 35w

7.1 71714 87 % 84
7.2, FH A LY)

7.3 AHARA)

74, BHFHF(He)

7.5 Y AT ARkA, 12)

7.6, BY AFAHF(LA)

=12 -
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7.7. A3 9992 WAV
7.8 43 FEFa HAHKV)
7.9. A7 A AHDC-V)
710. 8 ¢

71 AEAE 22 %R
7.2 AFds, ASdAUE
7.13. 718 A8 @ A9

8¢ % 2%

SISE S@HUNIT) 2& $#A4% O 458 ook &0 F&9 $37% ds
e SRE d AL stolop shel 4 B @ Folis 99 Ei el w4
#A gES ¢ TEe FEg ¥ rRAs rysajol @,

9 AAFA}L A4

WA FERE ArrlaAde A% Fdase rledd gEA 2leate 3
ghell Wgda U 4E SR E, AUE g

8.1 712

1} 7127 e 34 fad srls Reldzds] dEsn A2 [$S-100+505t]
gatog Ans) &3 e,

2) AzsAdE 49349 Aol N2 D PR FAG B4
FE% v3E A998 255 949 F A% GEe

0.2 A&, 2%

1) 7lade dEE A7 Ak 4349, 7174 231, 4% Aoy 9 A7)
7HE & #3033 NHeE g

2) ZlEMEE A7 71IAA 3 F 437 EMdd T 5 de FlEfE v
3} AR A7 A d 29409 A0, AX At F &K 33
A7) o R 8

1) ARFEA el 23 W use Syow gAafd dsld B4
QA

=13 -

- 107 -



2. 25.8kV AEA AAZA AF HHAA(@=H71974 : KERD P74

| }Efﬁé:l[
o | g;f} o
Y ri:{f-._ . & =]
g P
TEST REPORT 20167500599
CLASEIFICATION Type Test
TEST QBJECT 25,8 kV matal-enclosed swilchgear and conlrelgear wilh soid insulalion
DESIGMATION CMIS-DAH
dphases 268KV 12608 26 kA 13 BOHz
RECEIPT Mao. TRC15203383 (2015-10-21)
APPLICANT ENTEC Electric & Electronic Co., Ltd,
225=38, Chalruback=ra, Bangdam-eup, Hwassong=-si, Gyeonggi-do, 18329,
Korea
MANUFACTURER ENTEC Electric & Electranic Co, , Lid,
225-38, Chairubask—ro, Bongdam-eup, Hwaseong—si, Greonggi—do, 18329,
Korea
DATE OF TESTS 201 51108 ~ 2018-02-22
DATE OF ISSUE 201 6-04-21

The test obyecl, corstructed in accardance wilh the destsriplion, sssential drawings and pholographs
incorporated in thie Type Test Report hes been subjected to the series of proving tests in accordance with

IEC B2271-200:200 1=10
This Type Test Aeport has been issued by KERI,
The results ara shown in the record of Proving Tests end the oecliograms attached hemeto, The values obilained
and the general performances are considerad to comply with the above Gtandard and to justify the ratings
assigned by the manufacturer a5 listed on page No.4 ~ Na.g,

The Tyoe Test Repod apolies anly to the lest object. The respansiility far confarmity of any apparatus having
the same designations with that tested rests with the Manutaciurer.

Dy integral reprodection of this Report is parmitted withow written permission from ¥ERI. Electronic coples
In PDF—format or scenned version ol this Report may be available and have the stalus “for information only®,
The sealed version of the Report |s the only velid version,

TOTAL Ne, OF PAGESI182) ¢ records (47), pholographs (6], carcuit diagrams (9),
drawings & descriplicns {2), atlachments(3), escilograms (126)

Aoh , Chang-IL

et al:-... Sﬂma_ - P—-LE(

Hachnios: menecst! gy’ SangePl ¢

41

Les Yong Jun

Prepared by

Approved by

Power Apparatus Testing & Evaluation Division

KOREA ELECTROTECHNOLOGY RESEARCH |MSTITUTE{ANSAN)
K_.I:Rl 111, Hanggaul-ro, Bangnok-gu, Arsan-s|. fyeongol-do, 15888, Reoudlc of Morea
| i Tal : +(D)B2-(0)31-B040-4114, Fax ¢ +{0)B2-(0)31-BOA0-4409, wew.kari . re. ki

# Varification Code : LPMN-G272 (http:/ftrca.kerl. re kr) DF-CA=21/0313
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3. 25.8kV AEA AZA AF HHAAM(@=H71A74 : KERD pFAE7]0

20167500980
CLASSIFICATION Type Test
TEST QBJECT 25,8 ¥V Metai-enclossd switchgear and conlralgear wih solld insulation
DEBIGNATION CMas~DFH
Zphasas 25 BKY BI0A 25k8 18 BOHE
RECEIPT MNo. TRD15203384 [2015-10-21)
APPLICANT ENTEC Electric & Electianic Co., Lid,
225-38, Chairubaek-ro, Bongdam-eup, Hwaseong-s, Gyeonggi-do, 18323,
Kores
MANUFACTURER ENTEC Elgctric & Electranic Co., Ltd.
225-38, Chainubesk-ro, Bongdam—eun, Hwasaong-51, Gyeonggi-do, 18329,
Kores
DATE OF TESTS 2016-11-09 ~ 2016-02-22
DATE OF IS5UE 2016-04-21

The tesl objec!, construcied in accordance with the description, essential driewings and phetographs
incarporatad in thiz Type Test Report has been subsecied 1o the series of proving tests in accordance with

IEC 62271-200:2011-10
Thits Type Tast Reparl has bean issued by KERI
The resuite are shown in the record of Praving Tests &nd the oscillograms attachad harsto. The values oblained
and the genaral performances ane cansidensd o comply with the above Btandard and o justify the ratings
assigned by the manutacturer 8 listad cn paga No.4 = No.§

The Tyor Tes! Repon applies anly 1o the test object. The responsibility for confarmity of any apparatus hawing
the same designations with that tested rasts with the Manulacturer.

Only intagral reoroduction of this Report s permitted without written permission from KERL Elecironic copies
in PDF=loemat or seanned version of this Report may be available and have the status "for Information only®.
The seaked varsion of the Report ie the only valid versian.

TOTAL No. OF PAGESIE8) :  recerds (29}, photographis (3), circuit diagrams (2],
drawings & desoriptions (2}, attachments(3], oscllograms (49)

Ach , Chang-IL
e e Sam&—P,L{

by
[Technlcal manager) Ahn |, Sang-Pil

4

Lee Yong Jun

Prepared by

Approved by

Power Apparatus Testing & Evaluation Division

KOREA ELECTROTECHNOLOGY RESEAACH |MSTITUTE(ANSAN)
K'ER’ 111, Hanggaul-ra, Sangnok-gu, Ansam—si, Sweongul-do, 155BB, Recublic of Kores
Tal ¢ +{0)}EP-(0}31-BMM0-4114, Fax @ +(0)B2-(0)31-BI40-4460, wew ker| . re.kr

# Verlfication Code : XEIN-5489 (htip://troa.keri.re.kr} DF-CA-21/03/13
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4. 25.8kV 1AAA AHAZA AE HAA@R=H7IETY : KERD pA7] 6k

TEST REPORT PO1ETS01458 1/38

CLABSIFICATION Type Test
TEST QBJECT 258 kY Metal-enclosed swilchgeas and cortrokaar with sofid Insulation
DESIGNATION Chi8-DCH
dphaseas 2EEKY 1 250A Z5KA 18 G0Hz
RECEIPT No. TR BS00584 {204 B-0e-23)
AFPLICANT Entec Electric & Elestronic Ca;, Lid,
225-38, Chairubaek=-ro, Bongdam—eup, Hweseong—si, Gyecrggi-do, 18329,
Koraa
MANUFACTURER Entac Electric & Electronic Co., Lid,
225-38, Charubask—ro, Bongdam—cup, Hwaseong=&, Gyeonggi-do, 18329,
Korea
DATE OF TESTS 2018-03-21 =~ 201 f=04~06
DATE OF ISSUE 2016-06-02

The tasl abjact, canstructed in accardance with the descriplion, assaclial drawings and pholographs
incorporated In this Tyee Test Report has been subjectad o he series of proving lests in accordanca with

IEC G2271-200:2011-10
Thia Type Teat Report has been issued by KERI,
Tha resulls are shown in the record of Proving Tests and the oscillograms aitachsd hereto. Tha values obtained
and the general parlarmances are considered to comply with the abovae Standard and boe fustily Fe ratings
assigned by tha manulacturer as lsted on page Mo.d — Nao. B.

The Type Test Repart epplies only to the test object. The responsiaility Tor confarmity of ary apoarstus having
the seme designatons with that testad rests with tha Manulaciurer,

Cnly imegral repreduction of this Report |s permitied without wiiiten permission from KERIL. Elsclronic copies
In POF~tarmat or scanned verslon of thia Report may be available and have the stalus "Tor inlarmalion cniy"
The gealed verslon of the Report & the ooy vald wersion.

TOTAL Mo. OF PAGES(38) :  records (21), photographs (3], circuil diagrams (2],
orawings & descriptions (2], altachments (3}, oscilograms 17]

Poh chang 2L

Prepared by
Aoh , Chang-IL
Qb Samg-Li
Verliad by i Pl
{Technical manages) Ahn . Sang-Pi|
Approved by 5}_/

Lee Yong Jun

Power Apparatus Testing & Evaluation Divigion

KOREA ELECTROTECHNOLOGY RESEARCGH [NSTITUTELANSAN)
K_ERI 111, Hanpgaul-ro, Sangrok-gu, Ansen-el, Gveonggl-do, 15588, Republic of Koras
Tal @ +{0)B2-(0)31-A040-4114, Fax © +(0)E2-(0)31-B040-4400, www, lar |, re,kr

® Verification Code @ JFHP-6338 (hitp://troa.kerl.re.kr) DF-CA=21/03/13

- 110 -




5. 25.8kV AAAA JAHZR AE HHAM(F=H7A74 : KERD p &=27]%k

e

S

TEST REPORT 20167500091

CLASSIFICATION
TEST OBJECT

DESIGNATION

RECEIPT No.
APPLICANT

MANUFACTURER

DATE OF TESTS
DATE QF ISBUE

Type Test
258 KV Metal-enclosed ewitchgear and controlgear with solid insulstion

CMIS-Divi-

dphases 25 ALY 12504 26 kA 1 s BO Hz
TRO15503385 (201 5-10-21)

ENTEC Electnc & Electronic Co., Lid.

225-38, Chairubagk—-ro; Bongdam—sun, Hwaseong-si, Gyeongpi-do, 18329,
Korea

ENTEC Electric & Electronic Co;, Lid.

225-38, Chaiubaek=ra, Bongdam—-eup, Hwaseong-sl, Gyeongg—do, 18328,
Korea

2015~11=-08 ~ 201 6-02-&2

2016-04-21

The tesl obgect, construcied in accordance with the descriotion, eseential drawings and pholographs:
incorporated in this Typa Test Report has been subjected 1o tha saries of oroving tests in accordance with

IEC 62271-200:2011-10

This Type Test Aepart has been isswed by KERL

The resuits ara shown in the record of Proving Tests and the ascillograms atached harelo, Thi values obtained
and the general perlomances are considered 1o comply with e above Standard and to justity the ratings
aasigned by the manufacturer as listed on pege No.3 — No 4.

The Tyoe Test Repord apolies anly Lo the lest abject. The responsiollity Tor condorm ity of any apparatus having
the same designations with that tested rests with the Manufaciurer,

Crdy integral reprodection of this Aapod is permilbed withodl willan parmission fram KERI, Elecironic copess
in POF-format or scanned version of this Report may be sveilable end have the status "for information oniy®.
The sealed version of the Repart is tha only valid version,

TOTAL No, OF PAGES{46) :  records {21), pholographs 12), circut disgrams (2),

drawings & cescriptions [2), attachments(3), cecillograms {18)

Roh , Chang-IL
- » e Samg-Pil

{Technical manager)  ppn  sang-pi|

44

Lee Yong Jun

Prapared by

Approved by

Power Apparatus Testing & Evaluation Division

KERI

KOREA ELECTROTECHNOLOGY RESEARCH INSTITUTE(ANSAN)
111, Hanggeul-ro, Sangnok-gu, Ansss-si, Gyeonggi-da. 15588, Aepublic of Hores
Tel @ +(0082-(0)31-B040-4114, Fax * +[0)82-(0)31-B040-4490, www.ker|.re kr

# Vorification Code : PCPM-B525 (http://trea.keri.re.kr) DF-CA=21/03/13
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6. 3AAF7H ANFAAA : RIAA(ZFZA719F4 : KERD

jravy
G 4%
- it
4L ‘}a'-.f 1 Egg
= = ol
=
NEEHA 20167800317 1/98
ANESR HAAE
HEg OXE EsHEI
249y ETR500-F
MOV 190V 5A 1A 1.5 HOEH 00110V
xS TRO15502891(2015-08-10)
LRy QB HI| B THF)
)= StdAl BEHES IHRWE 225-38
H o= X QIELE D FAH(F)
Ik SEA SBES HFUE 225-38
ABRITH 2015-11-19 ~ 2016-01-29
BHAT 2016-02-05
2 BANBYREAE AEES] B4 S0 I SHE ZH5HH, Of2 A0 O el USAEE +¥
Sus

SPS-KENC 1120-0579:2008-06-26
& MAABERANE KERIO Qi3 RUEUS

HRE YSAE JRY 22 HEE ASHILE LEUDH, AEES ¢ Sein32 2FAEE BE6L,
CIBTIF HAIR 3 ~ 5 HOIXIS FAAM2 XA

2 HAAELEAE NS0 NSEIH, SRS N2 HE SRY HUS HELHH AS

KERIS] MPIZPl 20| ABEEMS UEE =AGIH AMSE = 8
POFTIR = HIAMEE JISEF2Y 20/, QS AR O S350 AS

NB4=A & HOIX (98) : AHA (82), AL (6), BIZ= (0), =© (1),
g (7), 2e208 (2)

2 AEAME= SHAIEIIZE8 24 (International Laboratory Accreditation
E.Tgual Recognition Arrangement)0fl A8t BI=0IE DA (KILAS) S REH 208

B @

|
Olsaens = o A9

@@'E}@m@?ﬁ?m::&g o 4 5'37%@’\

L

B2 @I 212 ® Korea Electrotechnology Research Institute(ghat)

KER’ 15588 20| CHAMAl ALE SIDIEE 111(AHE)

Tel : +(0)82-(0)31-8040-4114, Fax : +(0)82-(D)31-8040-4499, www.ker i.re.Kr
BOIAIBIIB - KOLAS (Bt2eIFI|3) 2IF

®* 2SS YHAC-5242 (http://trea.keri.re.kr) DF-CA-21/02/11
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20167501607 1/12
ANBER HIOAE
Ns9 Electric Voltage Transformer (EVT)
gAYy vs24p

CHAb 24 KV 13.2 KW/4 V 100 k@ CL1.0 60 Hz

[ k-3 TRD16S00906(2016-03-17)
& 3 3 QIESH J| & T} (F) i
IS B8N BEE HFYE 225-
HEX SIS I B IHF)
I BHA EEHE EFYE 225-38
AERT 2016-05-30 ~ 2016-06-03
EHAT 2016-06-16

E SDMEE MEAe 230 O +BHAUS
=2 HIOANELE M= KERIO 2o RELHAS
AEZDE= AEESY 45T A8 5 ZHE UES MEIIESE UEHHH, 2 22 1HE FF5US

KERIS MBI&0l 10| MBEEAS ASE SASHH MER = 88
POFIIY T= MIAMES JaF=g HO0I0, S AL 1 SH0| UAS

B AXME @DAES 2T0/22 DUHEE, 28, 4 SCE MEE + WS

NBE4E=AH & HOIX(12): 4AHA (8), AIE (1), 2= (0), = (0),
% (0), 26228 (3)

o
e

o8 = A

% o
Olssgma = ¥ A9

5 8 g 8 A

SEEEPEES - ==

e

B12HJ el Korea Electrotechnology Research Institute(@at)
KJ:R’ 15588 ZI|E CHAAl AR SIIER 111(AS)
= Tel @ +{0)82-(0)31-B040-4114, Fax : +(0)82-(0)31-8040-4499, www.Ker i.re.kr

® 2SHE : RITE-4105 (http://trca.keri.re.kr) DF-CA-21/22/10

- 113 -



8. A=Y Ad

&>

ASAA(@TH714A : KERD
% 'ra-;1
: e
&2 |
s v
F s
TEST REPORT 20157501841 11
CLASSIFICATION Parformance Test
TEST OBJECT Epony specimen
DESIGNATION =
Oy 5859
 RECEIPT Mo. TRD15502162 [uuty 08, 2015
APPLICANT ENTEC Eleciric & Elettianic Co., Lid, :
225-38, Choirubaskro, Bongdam-sup, Hwassong-gity, Gyeonggi-do, KOREA
MANUFACTURER ENTEL Electric & Electranic. Co., Lid.
225-38, Choirubaekro, Bongdam -eug; Hwaseang-cily, Gynmmﬂa. KOREA
DATE OF TESTS Juby 18, 2015 — Juby 24, 2015
DATE OF IBSUE July 28, 2015

The tests hawve been caried oul in accordance with the appboant's instructions

This Tes! Reparl has been issued by KERI.

Thi test resulis are shown in the records of tests with the oerformanca of the test chiect and the cbheanvations
mace during the lests,

Only imMogral reproduction of this Rapor is permitied without written permission from KERI Electronic copies
in POF=tarmat or scanned verssan of this Report may be avallabie and have the status "for information oniy®
The sealed version of the Report is the only valid version,

This repan shall nol be used lor ary purpose such a8 exaggeraled adweriisement, misuse, and/or legal
procesdings, excapt lor iInformation only,

TOTAL No. OF PAGEZ(11):  records {10), phetographs {1), circuit diagrams [0,

drawings & cescriptions (0], attachments(C), oscilograms (0]

e

Youn, Bok—tee
Varitied a"f-- .gam& —PA_,.f

by
(Tachnical managir) Ahn . Sang-Pll

44

Lee Yong Jun

Prepared by

Approved by

Power Apparatus Tasting & Evaluation Division

KERI

KOREA ELECTROTECHNDLOGY RESEARCH |NSTITUTE(ANSAN)
111, Hanpgaul=ro, Sangnok-gu, Arsan—81, Oyeonopl-do, 428510, Republlc of Korea
Tal : +(0)82-(0)31-B040-4114, Fax @ +(0JE2-{0)31-B040-4400, wew karl, re kr

W 45885

DF=-CA=21/11/10
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9. NEAH A : HIAIFHGGS KOREA)

SGS

TEST REPORT

For 25.8kY metal-enclosed switchgear and controlgear with solid insulation,
CMIS-DAH

Applicant ENTELC Electric & Electronic

2016 04 25

SGS Korea Co., Ltd. Giheung Laboratory

e G| A g, B e, Yorging, Oymeggdo, Kane  t IO MOMOD DT I venmpageny br
Warsir of 525 BrocpiSorieis flecards da % vellares
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10. 2184 A1 : CB 3 &9 MIBF A {

TEST REPORT

Report No. : SGS5-R15-
Applicant : ENTEC - Electric & Electronics
Address : 22538 Choirubaekro Bongdam-eup hwaseong-city

Gyeonggi-do Korea

Product : Solid insulated switchgear

Model : CMIS

Environment : Temp. {25 £ 3) ©, Humidity (33 = 5) % R.H.
Test Date : August 12, 2015 ~ August 17, 2[]15]
Standard : Telcordia SR-332 ISSUE || / Parts count
Test Result Refer to the attached document

Use of report : Validation

This iz cerified that the above mentioned products have been tested for the sample

provided by client.

Written by Approved by
Confirmation
Hame : Kim, Hyun-Jin Hame : Kim, In-kee

# The test results iz based on the test conducted on the test sample, which was
requested by the client.

# Mo part of this document may be duplicated or reproduced by any means without the
express written permission.

August 20, 2015

SGS KOREA Co., Ltd.
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A4d AT A3

—
Jm

3 =4

Boly
SERBHSSIAN

=2 8 g8 I 20160419

8§ J A8 AMEAR)SHLEER)

& 2 W 8 10-2016-0047432 (BB S 1-1-2016-0373443-16)
E R A QNEEINET FL S AN-1998-097704-9)

M2l 8% S§HE ®E9-2009-100001-0)

UG 8 USSP =FE

B o ¥y p/esEs JHEH HHEX

s ol & &

<< OHLY ==

1L A5 S22 §i% 20| EAESE E-HAUSH, 0|F2 i HHAHE SAHSE
26l 80latal & AsLICH

2E0H0M OE ++S= E-EERH USEN S8 SHEsSM 48, 2 0E
SE JIMEH JNE = T= S8 SE500F 2L
HEPNHES 03I BE)+ B+HE

37502 4, HEE B2 HIMED LUE TR, 5A [EVMUIE F2HAYE), 38
MTMIE HSs00 2 0152 2= ENMHE B43CE ¥E = UsSLICL
B OE A (et gokr) B > DAMACEEE > SHE ABFE B ASE M

4 SR BLNEE)EEE HAM = Y 2H0 ERE H2 EEEE 0|8 =
2HM MEI2Z OILNN EEALH HEZ B2 MMM = SHH JTHE AL 8
HHHA 2EE = USLICH

59222 EHOILT Gl FR2 PCTH (ST 2 S4NLE OIELIE HE(&2E)E 0=
g oall IUSHERE 20 A IEL 0T 8t ARHE= SUSHUYZRE @3
B JI2 LY 2120 SREI00 2HAE METE £ USLICH

% S DK : hitpeiwww kipo.gokr-S & 0HE PCT/DIE R =

HRAA MR SH-AEBANE 2HS, S4B CINRE HE OILH

HOSSHMEYH HERE I X2 RAULICHH REIAFEEN AL, G0 NISHAENY, FURER
Ef 16M& Q1AM DI==J BN [HIE 0 8HINHPTOSEINE JIEBSHHU RS 42 S2HM
FE HE5M0E BUCH

6E SEMUEE 25EH BAIGIOT 6t W Olche 20| SHHOF SHH, 0| & 7 2HE

T HESHEY O HEs 28 = USLICH

B OEAEH 10-2010-0000000, & H 5= &R 40-2010-0000000

7 EHR0 HE-HMANM NS WS ABINIIE)I S ST e 8
F,E55 Hez=0 Ot MAMBHMAH SHHEIEHHL S5y W133EN Ot =8
&M SHESAMFN E + ASULL

EJIEH &l AL X0l 28 AEE SZE UM B EE5HA10 HiELICH

- 17 -



o
s
i
Pl
es
=3

The Korean Institute of Electrical Engineers
Power Engineering Society
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2016Hx CHBET %S #I|SFES YA BHTY &A%Y =28 (2016, 4.22-23)

VCB Sd dA4sts #3349 2 £3AF7 dAld fAs 444 AR

AFF. #FFY
A=A AA FHHAL

Safety review on the human body cause the charging-voltage and the charging-current is generated
from the VCB gap
<Z# #=7) 11Point, XA AE=xE, AsA>
Kim Jong—Woe, Gwak Jong—Min
ENTEC Electric & Electronic Co., LTD

Abstract - VI(Vacuum Interrupter)?} Z1'&® o]
¥E5 B2 VCB AFAME A7]e 3AdFd VIE
A gato] ALgEtaL Sl

2y, @AM VI S3te] AE AeEelM®
VI 2315 $23AF 9 FHAYe] A G VI 23
Fo] TAHE $AAG @ FHFAF 5435 A4 FH
?:4]- TGS o A4 A M)A JEE ZAE

.4 &

AC AGASIAH 2F AL FTFFA AHEsE H]
A FAFE F, H29 FY & S FEHE ¥ F
oz FFEL HLH o2 AFWAY Vacuum
Interrupter(e] & VIt #)& o|&aste] A& =ojxn
gk, olE & VI FRE oF I3 138 238 e
Cu ¥EAZE Ax=0o ik, VI S3te] ALE A4
oM 132 AF 22 9kV(AUA] FE 13.2kV)E
QA7E A4, VI 231&e]e o] Agate A 3
ARG € FPPFI AEG, €A dgde 4
A 2 FFEAF 9A7 FHHAELE A1E HEE
o, 9l A< u@ <tAH L FEIAFL.

2.8 &

2.1 2779 G4

2R HRE AT FSANN £Fe2 A -HE A
2 A oFgizte] #1FLF olAs} WY F, o|EH
olzzg AAFLE LFae WAL 27 F/EIWNH
€ ALZEI R, 20M7]9= SF6 GASE AHEd9a,
WA= VIS o858 o3 &5 W42z 7|&9 dys]
el g}, 2g1e VIE AR IeEd dela, VI F
zho] Adtsle] gl AHE JER =z ot

,/'T*‘\ System not
‘.\ = /\ grounded

A 3 4 IeeA JAHE RE VIe 28174
e CEE #+E Capacitive couplingd) Fxe|c}, 9]
gl ®Capacitive coupling®] F&< A4+ VIZF open 4
"olA upper terminale] o] Q71E S, 2 W
%<l lower terminaldli: 94 =r]e] FAAG0]
SAE €}, o]8# Capacitive coupling T34
= Age] Z:7) 4 vl el cye A7 dEhdd,
g 2 VI S Abele] FAALGE 548 98 3
2=},

) Vi
(1) To o CABLE

Vo(SEEY)

[282] 25.8kV AR VIE ALY FH2E
VI 133 38, 60Hz, 13.2kve] A-tlA] #A¢E 9
71 EE W VI 233 JEde 2AA%4 € 34

72 2399, £ Cable Do t27 st 24
A}y 2AA{FY 2718 vz FHSHHAL.

[E1] Aele Held) Bg $30% R SATLAF F93%

608Q #lol¥ 9H 33

g7h A7 AE | A | AE | AN | ATE
TR el vl [ el
oM | @ | @ | oM | o;
A | A | A | Am | A9
A2 | 265 | 145 | 96 | 70 | 52

;g, 7 v v v v v
132 VI ) edg 267 145 96 FiH 52
| A& 23 v v v v v
E i 0.04 | 0.04 | .04 | D.C3 | 0.03
At mA | mA | mA | mA | mA

E1elA YdEd AAE Aol ge] Aozt AejFd w
233Y% % 223AFSY #7171 44 4A dEdr.
olFFE AXE AclEe] AR e IS AI(AA
W) W Ee AolE o7l oA FRAG R F
AAR Ao s 48 E ¢ F AU
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2.2 49& 5% 244¢ 27 &4
1 5249% 58 244% 34

@ WAL 1LY
T

ven
€@

©

g a
* WHENE

o

(93] §€ ¥Y ==

(1) A
2739 Ze] VCBe] VI A I3t& OPEN® 4H
A 124So) FH ALEASE AC 13.2kVE S7}E
3, VI 34 2315F =29 ZA R At HAL
A% Exs FHEFS 717 AYE FEEF)NE 42
B, FAe AEE FER)Y BS A4S F
F}ate] HA) et AAAZITE

(2] §8 4% 4 571 H=2=
ARG NY AR

57t R

=

(2) A1g4x

a3 € ¥2¢ o] VCBE Opendla, S/WE
Opent®t Aee]A 133 AMEASY AC 13.2kV
A7bA] 223 ARE HAHZE S F Hx)
FAALGE 228VE ASHIR, 953N S/WE
Closedte] TE(F)<) 38 Hei= ALS 183
A7} stk oo, FHeo AriEE HE:AYL
4.2~58VE v $ @& Aol SHHUR, APE
He ofF o4 LS Fustsct. oG Ae
#E39] A 423 v mElelx v£ES &+ AT

(E3) & A9 # Aol =9 H2AY Ao} g vlw

i 32 A4 A%

V = (CL/(C1+02))x228V

= [15x107%/(15x 107+ 570 1071%) ) x228
4.2 ~ 5.8V s 5.8V
) Cl: VI AA#F(15pF)

C2: FHEFH) FALFET0~800pF)

2.3 49& % 2HA[e =27 &4

ad49t Zo] VCB7F Open® “delclA] 13430
AHAL (22.9kV/vV/3 = 13.2kV)E 7},
Open “4H9] VCB 235 29 2EA FAHAF

= 1971 =

a7k,
Q e
@ = asem
(284) $34dH# 54 H=E=
2.3.1 3343

3 AF @ FAMS Zo] 0.047(mAl=
2490, WS Fe AFE g0l sz 3
Zie] AR(1002)& ABsH 24 HES A

(E4) F43H/ NE33 4%

Ad 34 ag= | Agds

*Measuring voltage : 4.74 mV — @

= "Test resistance : 100 0 — @
.
Leakage current = (D / @

= (L047 mA

4.74mV

2.4 A FE2A AL BFgss HEFAYG L FF
A9 =7
2.4.1 30 At#)
2.4.1.1 &A% 71&
O =T 1A A2012-88%F "FAAF <iE 9
@ 71€4e AA” A8x 2glA 50V ulgtezm AW
O FFArgetdFe YEAR "FAAAR 9 o
A" A E FAAYGE 30V e 7412
2.4.1.2 3FA[{ 71F
O @ikgctAEw wEAs ALY ¢
o) A4 QUzte] HAAE FAAE 30mAE A
ARz Fstn gg.1?
2.4.2 &9 A#
2.4.2.1 HEAY 7 E
O IEEE std 80(IEEE Guide for Safety in
AC Substation Grounding) T3¢ w=W, A9
34 70kGY A% Touch voltages"

0.157
a0 = (100041,5C, x g, )=

Vb

A 40X Tt ZEAE duE olst A

B,y 15 the touch valtagein V

c, is determined from Figure 11 or Equation (27)

Py is the resistivity of the surface materialin &2-m

f, is the duration of shock current in seconds
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ol# g $£4& Q&89 =F 'Distribution of
step and touch voltages at the typical HV/MV
substation during lightingolAl= Tablel® Z9]
FEZAYY 27| L AV AL AN 999

Table 1. Safety table according to IEEE Std 80-2002 [3].

Surface Fault Clearing Time

Layer .100 sec. .200 sec. .300 sec.

Resist- Step Touch Step Touch Step Touch
ivity Voltage | Valtage Valtage Voltage Voltage | Voltage

[£2-m] ™1 v v1 Ad] v1 ™
None 585,0 | 4653 | 7630 | 363,7 | 645,50 | 3078
500 11620 | 5138 | sool | 3980 | 7620 |_3369
1000 18023 | 673,8 | 13961 | 5220 | L1813 | 44L%
oo | 2422, T2 | 18767 | OB, | TSdE8 | 343,
2008 3036,8 | 982,5 | 23524 | 76l | 19915 | 6443
2500 3647,0 | 11353 | 28258 | 879, | 23922 | 7445
3500 42575 | 12877 | 32080 | 0697,5 | 27920 | 8444
3500 48662 | 14398 | 37655 | L1153 | 31512 | 5443
4000 54743 | 15515 | 424p,6 | 1233,1 | 35900 | 104335
4500 €082,0 | 1743,8 | 47113 | 1350,8 | 36885 | 11435

| ]

r

%l Table 1& AHEYH BF QA9 AL 1000
(Q'm) A% 1€ BS99 Touch voltage:= 0.2
o 522(V) #A I &sla, 442ve A$ 0.3244
e AeHs 9ot
2.4.2.2 &A% 7€

O IEEE std BO{IEEE Guide for Safety
in AC Substation Grounding) 7#&¢] w=2d, 4
QA 70kGY A$Y

0.157
Iy == for70 kg body weight

vl
A AE o&do ALHRE Agle] &
157TmA, 33 90mA °1i#AA &3 9.

2.5 #QAYZ/|/(KER]) F3
2.5.1 A9 By

(2¥5] Y Ha=

a753 Zo) VCB 234 3, 13,200V ALE 9
7}8tit, VCBE Close 3t3l, LBS #28 Opend AHe]
ol LBS #29] 23t¢} FRAlold] wsi= FE2AY
I FRARE PP AP = #5902,

- 121

[®5] BUAE719 AFAE DATA

Al DATA Algiaty A2
S8/W Ope S/W
QA7 nAl Cloge
S ;1} 5 22 Ha4a
= A At A%/
) (mV) | (mA)
A% 2616 | 11.4 | 0.023
sy |32 2153 96 | o019
ot 2555 | 11.6 | 0.023

*&53E $4 A9%%e RMSE 84" 3y

2.5.2 Ngd%
2,5.2,1 A ANg2g

VCB 23] 3g, 60Hz, 13.2kve A3te)
Q718 AejolX, OPENE VCB #29] 222 et
U $AAYS 23 P JHe Po] 215 ~
262ve] @8t= $AALe] 23 =Hld, ol& A
AGE 2oF 50009 Ade] AZE S/WE Close
AHZ A8E A, F A4 VZE S A8 2
# F2AYL 9.6 ~ 11.6mVE FH3A 223y
o dA QA FE2A] GAgsE F2AGL oS w4
TE ¢ F YA, E59 F2AG ANPAY =Y
A nABE BE2AYL 50V B oS &L o=z
239 & gasH,
2.5.2.2 F24AF AN9dny

ERA QA H2E o A TUAF
Al 23 0.02mA7 FREHUT ol F4YAA
24 AAFE 30mABRT WS 2 ghelw,
IEC 62271-200V¢14 AMAlstE 0.5mA Bt ZFe
#Fez 2AFEE HASAT,
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