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Thunderdoud

1.lce and water
particles separate

2. Megative charges
fall to Earth.

3. Positive
electricity rises
fromthe ground.

4. The two join and
hit the ground.
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Power Disturbance g g ¢4y s W2 S (%)
Oscillatory Transients 62.2 48 .8
Voltage Spike 50.7 39.5
Undervol tage 14 .4 11.2
Overvol tage 00.0 00.0
Blackout 00.6 00.5
Total 127.9 100

¥ 9 Transactions on "Power Apparatus and Systems"
(IEEE : M7 ™M X7 = AH 3|)
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M Fue (Short-Circuit Current)
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Semiconductor Device Type disruption(Joules) Energy

(Joules)

Digital Integrated Circuits 10 -9 10 -6
Analog Integrated Circuits 10 -8 10 -6
Lower Noise Transistor & Diodes 10 -7 10 -6
High Speed Transistor 10 -6 10 -5
Lower Power Transistor & Single Diodes 10 -5 10 -4
Midium Power Transistors 10 -4 10 -3
Zeners & Rectifiers 10 -3 10 -2
High PowerTransistors 10 -2 10 -1
Power SCRs ans Power Diods 10 -1 10 -0
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. Gas Tube (Spark Gap Arrester)
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gt olgjer UR[2 gt msiE EAIstL HE Al

S =HSH| st Moz MX|E S7|(Surge Protector) &2 TVSS(Transient
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=

o

Voltages Sure Suppression)& A X|

M3 Surge Protector

N
N
0F

HMIPAI MR ofstoll M= ZHEE MEfol At HHEIPAIMAES Z=15t= SurgeZt ¢
=2 =72tMo=z T EAME|JL =0 ™M FIF Surge Protector2 &2 Mol Z5hE o,
SurgeZb MAH=™ ClA| fefel JHAEN 2 ZolZtCt.

BEM A KXFQl Gas Tube, Air GapSo0| AFE.

8tXM & Surge Protector= HIHOZ HFMI|AIM A0l ALSHM o dHls @M =0,
B JHA]l mf ZHA] Mol 20~30%7HX| dropedAto] LdofLind SE HTIF b3 2
ol= Hel o] BAlg AIBSHX| ¢oend, HMUZH ES0d= o HAle HES ALE

L. ™ & Surge Protector

Metol =M (Operation Voltage) Olstd W= ol =2 ImpedanceE Zt11 ULt
, & M2 =3ste= Surgeol tHaiAM = o 2 ImpedanceE He=Ch ME

Impedance®t Surge Protector Impedance2| ZtstatA ol 2|8l SurgeZt A &= Ct.

odge WMy 22 MUS EH level X HMststE W=z MSHHAS

=
Clamping Voltage2t H=20{ MZ |mpedance 2} Surge Protector Impedance2| 4t

'Tlnll'
ZtA ol 2[5 Clamping VoltageZt ZX™ =},
A2 HMY MY, dF SMHS #Z1D U= MOV, DiodesO| AtE. Mt AdMH
Surge Protector= gt HE7J} W21, Surge 5 s8HT 6 MUY HSE

o
o2 M3tsio], Aoz JIA Bo| AIE5tD
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- Surge Protectord x| ol FF/F
7. ®&E3E Surge Protector
LEBHo=Z oME MIAS 2s5t= S4l Systemo|Lt Z[7|ol  AFEStD{,  Noise
Filtering 7|52 1 AU+ HES AtSstl H[dd Foto|l A L st= Harmonic(H|

Heu) MFIF Systemo|L} 7|72 S 2= WS 49X stot,

M
M

5 8 Mo NS ASY AP MU ASNo| 2HE WMAT|K, M
=]

o —
X FAEFIE o Foh, (F5tol dgg gech)

L, 8338 Surge Protector

T B8R 4=, Xt Melof| AFSStCt

Z HEF Ml 22 M9 dxf5d2 7|e = A, dx| & FAEFIF 49 Of
& HWHEY S ALEsto{, 7+E o2t st grAlo|c (Fstoll Fes X 2e=c))

C Mz sdol w2 3
=M HNI|I™X HZel [EEE(Institute of Electrical & Electronic Engineers)2]
C62.410| M AC600VO|3toll M ALZ == TVSSol Cistod AMX &A@ =ZHo wet EX st

ot stdol Mol TestE M tsto A=t SHACEH.
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| Area 1 Area 2 Area 3 Area 4 |
Cat A CatB CatC CatC
20m 20m :

1% 15 Standard Location Categories Energy Levels |EEE C62.41

CATAGORY =PI PN olAa Azl 7| &
CAT. C SERVICE ENTERANCE PANEL MAFEo F vi™gt
CAT. B SUB DISTRIBUTION PANEL CAT.C X228 E <2k20m
CAT. A EQUIPMENT & RECEPTACLE CAT.B A|H 2= FE 2t20m

¥ 15 Catagory A,B,Ce & &F

?x2td Z=ZH 2 Location Catagoryoll 2} Catagory A,B,Cel 37IXZ EF/Fst U2
i Zf Catagory= Switching Transiente| ZMulzof w2} =& = (Exposure Level)

LOW,MEDIUM,HIGHZ T*&3t0{ 1 Catagoryoll w2} TEST WAVEFORMO| & & & C}.

M

LOCATION  EXPOSURE o 1agi(ky) Romave | 1-2/50US(V) ,8/20uS(A)
CATAGORY LEVEL CURRENTUGR) CURRENT (KA)
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CAT. A Low 2 0.07 -
CAT.A2 MED | UM 4 0.13 -
CAT.A3 HIGH 6 0.20 -
CAT .B1 Low 2 0.17 1
CAT.B2 MED | UM 4 0.33 2
CAT.B3 HIGH 6 0.50 3
CAT.C1 Low 6 - 3
CAT.C2 MED | UM 10 - 5
CAT.C3 HIGH 20 - 10

# 16 IEEE C62.412| CATAGORIES & EXPOSURE LEVEL® TEST I}

=& &t (EXPOSURE LEVEL)

Low Exposure Level.

g0l M2 Xol 2Ix[stAHL M2 3529 Fst Switching &30 A
2 A A2E S J7IEM EAXY, MZEMX S0l sHEE.
Medium Exposure Level.

e 230 EAL 2 Mzl 230 U= ol AXISEALE Switching Transient
=

74 Bo|l gdst= ol xS AlAE 2 T|7|2AM ofdh, HOFX|CH, HSIE S0 o
CHEl
o =3 -

High Exposure Level.
Low, Medium Level EC} Y2 2 Switching Transient 7} &1 X35 A5 &M= X

GlomAl Abzbol M HEBo| MARE HEst Horx Sof .

. Surge Protectore MH

o
00
[
o
>
0k
0
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T
ir
|_J
e
1o
[
4o
_O'L
00
ou

ackzg 71719 &

rlo
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i
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(2 ZHOo[X "=2& Mol oM R?" #FI)

F M8
HN™E - AC/DCEYl — AIBMEY - HBMF
e - AC/DCEFRl — AFBXQ — ACYl H® EFA, 34 ol
A

- Surge 2 (Surge Current Capacity)

AR Faet 2d, HYEof MY §& 12{stod dHEcH. (a8 15 & x)
Area Areal Area? Area3 Area4d
Cateroty Cat A Cat B Cat C Cat C
Current 40KA O] AF 120KA O & 160KA O| A& 240KA Of A&

E 17 Cateroty®™ Surge 2%

- KMot (Clamping Voltage)

Surge ProtectorE MEISI=H MY = lamping VoltageZl @&
(@]

=
=
Atel €atz 8 thFol =2l

k0
ro
>
_?k
|0
b 1
(ep)

ZoL}l, HE F2|3tAH Clamping Voltage

o] =lc}. Clamping Voltage® 37|

4o L
T
ox
—0

|3 A= High Clamping Voltage2l Low
Clamping VoltageE Z=&sllAM ClotAzZ E &
Suppression Voltage (UL1449-1992 W31 A=
The Suppression voltage of the complete panel mount Surge Protective Device shall be

assessed by UL these figures must not exceed the values shown in Table 2 UL suppression

voltage rating for modules of subassemblies are not acceptable

Service Voltage UL1449 Suppression Vol tage

120V 400V Ol st
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240V 800V of 5t
277V 800V Of 5t
350V 1500V Of 5t
480V 1500V 0| 5t

# 18 M eh™ 4 (UL1449-1992)

Clamping Boltage level
Service Voltage

CAT.C1 CAT.C2 CAT.C3
120V 400V 0| 5t 500V Of 5t 700V Of 5t
240V 800V Ol st 1000V Ol 5t 1100V Ol 5t
440V 1500V Of St 2000V ©Of 5t 2000V o] 5t
600V - 2000V Of 5t 2000V Of 5t

E 19 M e+ (ANSI/IEEE Cat. C1. C2. C39)

M
Ofm
1o
x
Rl
H
fo

N
mu
Bk
>
o
e
Mk
0z
o
Hu
-

MZ E=7[e 82 XgHel =d, 7387 52 235 HF MNA EEF A
Het S &A% stofof oot

EOAM oldEls MAMZO SurgeZHEEH 77|

mu
HI
fol
o
Jo
oA
|0
HU
nx
Rall
_ol
g
Rl
0t
>

e, #EES MX[(Surge)el 7| 52 st HEH MX E37|E =, vfdghol

A x|sff oF SFCF. - ANSI/IEEE Cat. C2. C3

Lt BXul/ MR MXEST

_—

=deh EE= UPS, AVR St Z2 A= xo 3 MALE=Z7]E MRsHof &
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Ct. - ANSI/IEEE Cat. C1. C2

cf, BHuE58 MK E5T

SCADA. DCS. RCS. RTU. PLC €& HY HO HMH L, FHA. =2A =2zAH} &2

H7lE Surgeol he ofnlstod #7 TEEE22 0/S 7|7|E Surge2 SH H5sH7
A

AsME 7171e]

Flhg

e Q= chof MXx|stH, AMS/ME MX ES7|ef =gstod
system2 HE & &l of stCt.

olmj =& H 2

MZA 2279 HXl= 58 HAIE AtEsto] e s H

b o
00

X Atolofl HX| MARIF LHHSIX] 2AEF sfjof stct. S5 MY MOEH ESE M
X 2&7|= Surge ¥0t of{2} Noise: SAM MAHE = U= AEYHL MXEST|

£ AtEsofloF BtCh. - ANSI/IEEE Cat. C1

AL}
[
rio
oo
HT

57| dx

o

Mol FstE =eolsto{of st & o|&e MRE A8 M IMFE Qe &
Hob gdstct, 25 Fdlof #oist Jtytol MRSt XMl ZolE | AstEtCt.
(60cm OfLH)

H&o| tdstA ol FHM=X| =l st

* HHY

Mol ol WOW WS4E Fch. Lot Lo 18HF 8

—

0l0

o= e R

Surge) & MXIESI|7X fFEst0d Xelg chs
A

Patg daldez AXsts MRl &2 5+ 171 W =Zolct,

- SAM 2 Surge Protector
2

22 MEIJ HZUCHIE S0 Rodls 2F MXESY|E MR Sto{0f

o
n
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ANsdolE sSHolE F2o &2 49 REMXIE 7edE = A7) M2o S
sdlo A2 M2 Lcho MXEST|E

X = AtEstH &
71719l &2 22 F U220, HF EH2 AMTLe] MAESZ[E AMESIH s
X SAof oz E LYAIZICE

wettfol= 1A E5 8 MXIE237|, Modem. FAX §2 7|7 & 235 st7] flsiiA= 2kt
258 MAIES7|E AtEst0{of ot SMUE MAES7|= HEE MAES7|QF =

_I
gtstol Essiof std, & HAIE ALE35t= 2ol Eot.

L M8 MAIE=Z7]
=28 MAEZ7 = tle 2o LCho Mx[=ojof 504, Moz MUII =

Cl. Analogue 2lE &2 AMXE S|

Analoguel &= 24Vdc, 1~10Vdc 4~20mASo| ULC}.
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Lb. Ground(®Xl) : Ground= T+Z=20|L} QAME MIIM SHo=2 BE HSd F=

ostg stof, M7|e 7|& NS MISHR|H MAIAEQl Systeme| HZol= F 2ksict
Lh2|o] 2 X|H@el Mol =tMoz £ gt vtX| A&stEZ 215t Groundg 7|
Fo2 e MY HMge MUxMo=z £ ot vel olojHa FMeto| ZalA = o
systeme Tt&AlZICH (3. ™K &=x)

Cl. Noise Filter : Surge2l High Speed, high EnergyE Z£Zol|A Cl2X 282z,

EF0ME 25K Zotet.

2t. UPS : UPS= MEo|l LWIites 29 ST U Iz dF Az st M2
Sa5td F= JE€E ste 7I72M MX| 2| EXets ME Fustot. 235/ M

ol M dHiE 2|22 AAALL HEZAM MM 2o ALAAl MX|IF LY FHCt,

ob. AVR @ &4 EF ot(50/60Hz) YoM = ML etdE 7|5tLt, AVRel BHE £E

2 5% A7 MY WS Eg sfists MUWBAS Tsts F2E Yok, £33 A
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