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1. Transients
1.1impulsive 5ns rise <50ns
1.1.1. Nanosecond 1 s rise 50ns-1ms
1.1.2. Microsecond 0.1 ms rise >l ms
1.1.3 Millisecond
1.2 Oscillatory
1.2.1 Low Frequency <5kHz 0.3~50 ms 0~4pu.
1.2.2 Medium Frequency 5~500 kHz 208 0~8p.u.
1.2.3 High Frequency 0.5~5 MHz 51 0~4pu
2. Short-duration variations
2.1 Instantaneous
2.1.1Sag 0.5~30 cycles 0.1~09p.u.
2.1.2. Swell 0.5~30 cycles 11~18pu.
2.2 Momentary
2.2.1 Interruption 05 cycles~3s <01pu.
22.28ag 30 cycles~3s 01~09 p.u.
2.2.3 Swell 30cycles~3 s 11~12pu.
2.3 Temporary
2.3.1 Interruption 3s~1min <0lpu
232Sag 3s~1 mim 01~09 pu.
2.3.35well 3s~1 mim 11~1.2 pu.
3. Long-duration variations
3.1 Interruption, sustained >1min 00pu.
3.2 Under-Voltages >1min 0.8~09 p.u.
3.3 Over-Voltages >1min L1~12pu.
4. Voltage imbalance steady state 0.5%~2%
5. Waveform distortion
5.1d.c.offset - steady state 0%~01%
5.2 Harmonics 0~100 th steady state 0% ~20 %
5.3 Inter-harmonics 0~6kHz steady state 0%~2%
54 Notching steady state
5.5 Noise Broad band steady state 0%~1%
6. Voltage fluctuation <25Hz intermittent 01%~7%
7. Power frequency variations <10s
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4,89 ol (Voltage Disturbances)

Aol AT g ollAl o] dAJHQl ol
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uptions) 7} £71 4 ¢HAH5(0] 3 Swells)© 2 55
},

41 ZFulre Jof : Transients

Transients= 25 ¢ = AF 39 54%
B3-S WEtt}. fuf 2 A A|(Surge)eh= €017}
off o3l WA E = A= LS AP} Y8l AHeE
t}. IEEE 100) A TransientsS “AAMAMe) F2224
oA ok e 2717 o) WS} B2t AR = $ 3
AR oz Hostn Yup) AT FEEL
A7](Amplitude), )< A|ZHDuration), 4H5-A| 7t
(Rise Time), WAy Fut4=, =/d(Polarity) 53 22
B2 E4d get £7E = Aok

411 IEC 61000-2-5

IEC 61000-2-5o A & F=d4de dAg 8o o
g &gk (o] 3} Unidirectional)i 2l & (©] 8}
Oscillatory)d 5] & 7HA 21§22 EHErH2]
Unidirectional Transients+= =+4J of| A] tha}3Fo] 1
u+H Oscillatory Transients= <742 91 gto] FA4&
338 HIA [t A A& ATAE 293 o oet
SEE A0 g 1 kHzo|3lo) A E 8oL AHA
of 7|18t 4= MHz71 2| & Hétth & 34 H 9
o A Transientsi= oY 2] A% 58-S AgHstA
E2 03 AYE 7HE 4 AL AFaRe H Yo A
Transients= 2o} & A A5 S 7HA] A
T o3 HYE et

412 IEEEc62 41
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Time s}
(b) &t Oscillatory transient

2% 1. IEEE 11599] A 2] A ¢t transient

P o et of2 A S AT Yok ARA| L
oA e @AY F 7HA F2 EAYYLS =
2tk
@+ A4 Ex A 93 93 AT B
74 Z Transients
@71AA B WA 2939 T2 o
Transients : A2} A Z A1 €] Au} 13, W]
s10KCore) £3}2] G, &Y (Inrush)d 7
413 IEEE 1159
IEEE 1159 13164 2% AHY Impul-
sive®@} ZH-2 Unidirectional Transients$} Oscillatory
TransientsE 3 93111 Ici2). o]& &2 Fur59
%2 93 K (Peak Values)} Baldt £-& AR A7t
off o3 ERHh ol52 tiFE Mol o3 L=
ot 2 T HEES ALY AF L
of 93 F43 AtebA A # . Oscillatory
Transients+= 523+, 37] H A GAI7k] wheh 257
g 4 1t} Oscillatory Transients= 24| 1150},
F7%3}%, 474 Transients?] 4] 744 519
F 2 BE = 138k Oscillatory Transients+=
Aol oy 294 oE Yoo 7 Astn 55
Impulsive Transientso]] th3t A| A8 9] -3-o] 2}
2 HAsA "o, F7F a4 Oscilla-tory
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Transients: 4241 % 5-0F 2451 5 kHzol| A 500
kHzAbo] 9] 48 ZH=t}. A Fut4 Oscillatory
Transients*= 0.3 mso|A] 0.5 ms St X|&H L5
KHzo|8}9] 27148 ZHert.

42 X Fal Zolf : Dips(Sags), Interuptions and

Swells o

AFa Fos FFAYLTF ) YAIH o]FE
W HE T g Ato]Z ol 4] 18 o]stset A& E =
Z2& etk gk Abol  ©]3}9) %3+ Transients 7t
FEt} 1329 Voltage Dips(Sags), Interruptions
(Outages), Swells oo 48-& Yehfisich
Voltage Dips} Short Interruptions= [EC EMC +f
Z o Z3}E| 0] 9] X9 Voltage Swell-2 IEEE 11599]
gk 271 = o] STt

421 IEC 61000-2-1

IEC 61000-2-19]| A Voltage Dips+ A7) A A 2H

s
GRS

(a) Sag or Dip(&ZtFAZs)

VA

T 7|. 1

o

(b) Swel(@ZHLYS)

WV=—AW

{c) Interruptions(&7F4H)

a2l 2, Mt zhol(Voltage disturbance)

oA o) ZAAY AAZ HYHL eHs)
Short Interruptions+= 12-& 2331x] &2 F£7] &
o FEFAYS AT Mol wfu 2 100 % A
Dips& 7+&¥th. Voltage Dipst= Al 28] A A
Q] 10~90 %7t A o A #3tE z 1 Short
Interruptions= 100 % Dips& ZFFE Tt 148049
Interruptions= A Fak= EMC 24|94 & H o)
1= 7] o=t} o 2jgt Ak 752t Interruptions
o 91518 o8} 2o,
szoA A SHE $2 54
@5 % 1YIA 1% E= 100 ms~600 mse
55 Bo) o3 Qi e o2 Aule) 14

® ZE Y AYAE 22 T 55t 29 A

422 [EEE 1159

A7\ M E A Fatg A4S 101 2o 187X
9] tA) 7t ¥%(0}3} Short-duration Variation)3} 1
£ o]4} 24 5= FAIZE H5(0]3t Long-duration
Variation)3} 7o 2 4:A17bo] uheh B8} olck
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%ith 2 A2 AU 12 o4 NS5 E 1Y
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LAy o] 71k A4 717k wstoloh, A& A HE
ot Ab4r9] 2718 7H= Dip T+ Swell2 27|93}
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43 CBEMA 2} ITI =M

Y33} Zro] A & A CBEMA(Association -

Computer Business Equipment Manufacturer) =41
£ Interruptions, Dips, Under-Voltage, Swells,
Over-voltage®}t Z-2 A A oA AGEEE 3
7¥et7) Y3l AMgEnt. o] ZAL2 HF AFEHSG A
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4 9}, o] AL HEAFNA AUFY 27
o} 717+& B &

o] 2} 8} CBEMA = Information Technology Indu-
stry Council(IT))Z 7f g o} =1 1H4¢} Zo]
CBEMA ZAl& tj4l3t7] H3f) e A=22 JA
o2 WAo| Hict. 1yt AFEHY AR Abg el
AolA CBEMAZ} ¢ & &4 QlojA] ITI 34
2 22 CBEMARZ X 75 11 Qlot.

5. 1Y 9= (Waveform Distortions)

SRS #EHoz 1202 YA
gpstE T2ob} A et A7 Yo 28
N A Ro]7] W Ro|ct. Tt AZYA| A" oA 4
3 31 2103} Inter-harmonic) Y4 = 3] ZA A

20 !
= |
150 |
¥
=100
Ho
B) W
oD +1al%]

T T T 1 10 w100
R A2 [sec]

1% 3. CBEMA =4
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J% 4,171 =M

F5FH9 F7HEA whet Aol M wEol A 71E
& FANELR FYolE = o] o] FojA i ¢
t}. IEC 61000 A] & 2= 11 Zu}9} Inter-harmonics S
Z 33l 750 A0t [EEE 519% @A 1Zutof o
gt 7tol=etele AlFsta k6]

5.1 ;ZilHamonics)

51.1 IEC 61000-2-1

IEC 61000-2-1% 1235 7]2F3p0] A4l
FoE A= AT WYL AR2N A sk 9l
T AHA A, Abd R}, 71§ ek A 7hA)
F2 1250 38 AL BT i)

2z ARE B, 58 2 AL HE A

24202 AT WASAT AL L TR
A F2 AT Gt AN 2FeIA DR
AE W) Zot F 29T fAREAL
d] FACTS(Flexible AC Transmission Systems)AH-&-
o 37t 125} gge F7H710 ek A
#7), 45 4 o}z o] 3y AT 70 4
Q4ulolw} 744 Fa BEHEPCUTV £417] 5
&5 49t

Nz g9 #28ho] IEC 61000-3-2¢9} IEC
6100034+ ZH7}F At 16 Aolsl) YA FA 16 A
oo YHARE 2t AHlof dlof 1xT Y&
Aol gt of-2tel-& 48kl JATH7-8].

512 IEEE519

IEEE 5199 A= AHA|Ag oA Fa 1z} &
g Aot ko] o7lofl 12w GPLS
AU R, FaAY A7, AHH,
SMPS(Switched Mode Power Supply), Cyclo-
converters, PWM(Pulse Width Modulation) =2}9]
B Fo= Austy qlch B3 nzuto) mE WYY,
AP T4, ol g 219 A7)l ATt A" g
T 5 Ala"o) omT G WA 2B
otk B, HAd7], W], A Aolg, AvAH,
AR, 24 ), 29 A7)0, o] 5 vt
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Hu] £ 23te] Eao] o3t A4
2o oj3t 7H EgH AT glo
of 2Js) wAsHE $AI ZHe] oke Zol7] 913t of
2} 717 = A7 o] Qe

T

8 Q&S AASH A oty 4 Feje A
Feof ok el A A|Ado] ARsEs 1R
a9 S Eol7] AT ottt e v R
Alol3t7] 1% A 2ulat 2 Aol ohs) 7143t
a9

52 nXm K4

74 B H 2 ¢l 129} A4+ Total Harmonic
Distortion(THD)o|t}. THD= 7|28k A4 &0
i3t HAEZ N E&H RMSRoot Mean Square)
nzutolth, tf 29| F-§ollA 22 A 2534714
o] yxat Y E nelstrlof] FESAT fREe
71EE L 502712 & A 8L gl

A5 N3 52 THD gtofl ga 1540 24
AT 7|2 S AF7F A4S e 4o g2
L8jof A7} dAF. A E Fof BR3E 29
A 71 & 3okl gt A daEo] EXZtE X
23 A7Y 27 A7) dgo] YPAF et
£2 THD & 831 #AARRo] ot o| gt
o 2335 #st7] 93 IEEE 5191 X = =&
T 23} 2424 Total Demand Distortion(TDD)&
Aojsteick. ol AT 7|5t Wil Hat wAl
E vlgucks Ao $5 AR 279 B@ HAE
24 FHEGE 2 A5 E THDS 44k
}.,

53 Inter-harmonics

IEC 61000-2-19]| = Inter-harmonicso| Al = “A ¢t
3} A% 323} Apo]o) 7| Eate] F4u7t obd
TH HR(2Y5) R FOIEkT glon 1 Fa Wy
Holl i = st A5 HFEE0 7|&E
<2 Inter-harmonics #Afof| tigt A = 7tol =t
Q& Awslar 1A gkt IEC 610004-72 IEEE 519

o} Z+e 1 zut 7| Z2E oA & Inter-harmonicsE E
§3}7] $1gt = 3& 3t QloHe, 9]

54 Notching

63 Z+2 Notching2 A F(Commutation)#}
Aol o3t A AY 55 o] g Folrt. o] & HHE A o]
2 Faae g9 o3 EAAH 5 Q.
Notching> $1¢}7] 9 7] 2] Ao thgt 2E|
& Zh e ok Wi ol e dul Y| o whet B2
& =tk Notching Wjuj 2 o2} 22 &
Aol upet A= o Aot

®Notch Zol- 712540 4 A @2 2E o)

MY Notche] B Zo|

@ Notch 50| - A% 242 214 717

®Notch @7 - 7] Zole} dole) &

@ =X 7h ek AT g 913

Notching-2 IEEE 1159¢f 7+eks] A = of gl
TEEE 519} %} 3] A5 =0} QltH2, 6]. [EEE 519

25 35 45 55 &5 75
Interharmonic frequency (Hz}

I8 5. Inter—-harmonic
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I8 6. Notching I+
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