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Conducted low-frequency
Phenomena

(REH HFIS: B4

- Harmonics(DZRI | Inter-harmonics (A& TAL})
- Voltage fluctuations(
- Voltage dips and interruptions (=7 FRIQIZIGH 2 AX)
- Voltage Unbalance(X¢ £EE)

- Power frequency variations(RLf HE)

HOHAE)

_HU O

- Induced low frequency voltages (REA] XMZ0 &)
~d.c. in a.c. networks(IF A|AHIGA A1)

Radiated low-frequency
Phenomena
(AR XZ IR SHAD

- Magnetic fietds (XFA))
» Electric fields(ZA))

Conducted high-frequency
Phenomena
(REN TFIR B4

+ Induced CW(continuous wave) voltages or currents(R&4 &gt L= &8)
- Unidirectional transients(Tttgl of= $Ah

- Oscillatory transients(Rls41 TtE §HAF

OO

o

Radiated high-frequency
Phenomena
(AR DLk #AD

- Magnetic fields(AHD)

- Blectric fields(XA))

- Electromagnetic fields(ZIXHA)
- Continuous waves (s Ij&)
- Transients(LfZ $4AhH

Electrostatic discharge
phenomena(ESD)
(HE7| gHEEA)
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4. "HEI 'BOl(Voltage disturbances)
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, A ()3} interrup-
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4.1 10 &oH - Transients
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1. Transients
1.1 impulsive 5(ns] rise ( 50[ns]
1.1.1. Nanosecond 1(us) rise 50(ns)~1{ms)
1.1.2. Microsecond 0.1(ms] rise ) 1(ms)
1.1.3 Millisecond
1.2 Oscillatory
1.2.1 Low Freguency ( 5kHz) 0.3~50[ms]) 0~4(p.u.)
1.2.2 Medium Frequency 5~500(kHz] 20(ps) 0~8(p.u.]
1.2.3 High Freguency 0.5~5[MHz) 5[us] 0~4lp
2. Short-duration variations
2.1 Instantaneous
2.1.1 Sag 0.5~30(cycles] 0.1~0.9(p.u]
2.1.2. Swell 0.6~30[cycles] 1.1~1.8[p.u.)
2.2 Momentary
2.2.1 Interruption 0.5(cycles) ~3(s) (0.1(p.u]
2.2.2 Sag 30{cycles] ~3(s] 0.1~0.9(p.u.]
2.2.3 Swell 30[cycles) ~3(s) 1.1~1.2{p.u.)
2.3 Temporary
2.3.1 Interruption 3(s)~1{min) (0.1(p.u.)
2.3.2 Sag 3(s)~1{mim) 0.1~0.8(p.u.]
2.3.3 Swell 3(s) ~1{mim] 1.1~1.2(p.u.)
3. Long-duration variations
3.1 Interruption, sustained ) 1(min] 0.0lp.u.]
3.2 Under-voltages > 1{min] 0.8~0.9(p.u.]
3.3 Over-voltages > 1[min) 1.1~1.2(p.u.)
4. Voltage imbalance steady state 0.5~2(%)
5. Waveform distortion
5.1 d.c. offset Steady state 0~0.1(%]
5.2 Harmonics 0~100th steady state 0~20(%)
5.3 Inter-harmonics 0~6[kHz] steady state 0~2(%]
5.4 Notching steady state
5.5 Noise Broad band steady state 0~11%])
6. Voltage fluctuation ( 25{Hz) intermittent 0.1~7(%])
7. Power frequency variations (10(s]

AlZHRise time), TAFIG, S (Polarity) &
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4.1.1 IEC 61000-2-5
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ube} ek (0|8} unidirectional) ¥ AEA (ol8}
oscillatory) &9 T 7 1§28 ERFITH2).
unidirectional transientst SAJlA elgko| 11
vk ogcillatory transientst £7HAQ gho] 24
S 48] ¥t} AR AN E 293 ¢
HFod 202 1(kHz)olsll A RE 53 A9
Aol 71908 & (MHz)7HAE 23}, & o
Wl transientsE TR A5 E A1
T 22 93 A4E 7 £ I3 AT Yol
transients© Bt} £& Uz AFE & 7[AA]
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4.1.2 |EEE c62.41

[EEE c62.410X4% 2484, A28 2 dujd n)
A= Gge] gu|, A4 54 wle} transients
< BR3THY). Tt o 7EA] Avle] tig Ad ¢
< 93] Y3 EAed Ag A=dy
Fefol] thet ol2-efl S FHatar gtk AEA
2”loAM HEgde] F 7] Fo EYAI S v
o} 2t}
@ ¥ AH E= A gl ) e 34
2 transients

@ 71A8 Ee #=A 29R9 R g
transients : WA A9 A u7 At
7] FoHcore) T2 43, Y (Inrush) &7

4.1.3 IEEE 1159

[EEE 1159« 2@ 1oM HolFe AHH
impulsive®t 22 unidirectional transients®}
oscillatory transients® 2dt JH2). ole
& Fordt B& 93 gH(Peak values) ¥ ##
o B2 A5 AR o ERE ol YRR
ol ofal AT olelF £ Fokr AL A
2xle) Agaxe] o8 F4% AeA go

AN IE clet HEEHL £7

oscillatory transients® 3, 7] 2 2&A|1ZF
o Wt 252 4 it oscillatory transients®
A 2FIF, FHFAS, AFHSG transientsd]
Al 714 8¢ 2 BREY. 1594 oscillatory
transients A2 & 294 o[HE Fejof 7]
olelal €% impulsive transientsel] gk A] 2=
of e Z#E s du. FFukse
oscillatory transientst 4% B¢ A&HD
5(kHz)oIA 500(kHz)Atol9] FapE ZH=th. A
3 oscillatory transients® 0.3(ms)ellA]
0.5(ms) &t A&H 3 5(kHz)olete) 348 2t
=t

Time (us)
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(a) impulsive transient® SEAIZ = =| ME

KT .
AN AN AN AN
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Time (ma)

(b) XMZI= oscillatory transient
78 1. |[EEE 11590] MelEl H2t transient
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T}, gt Afo]Z olate] sl transients 7HH
o 28 29 voltage dips(sags), interrup-
tions(outages), swells 2] #3& Jehfigich
voltage dips¥} short interruptions< [EC EMC
T2 E&se] UAT voltage swell& IEER
1159005 Avli=]o} Qict.

VWY

2

(a) Sag or Dip(&7 Q)

VWY

=yl
(b) Swell (= RICHARS)

0\!
ol
o

(&) Interruptions (&2 FAIA)

a8 2. e Zol(Voltage disturbance)

4.2.1 |[EC 61000-2-1

IEC 61000-2-1914 voltage dips& #7)8 A)
2ol o] A Az st gleH5).
short interruptions® 182 2361 &2 F7]
T TEAGY A S0z g2 100(%)
A%t dips 2.2 HEHE voltage dipse Al4d 3
g ALY 10~90(%)7MAS AYRsls zn
short interruptions< 100(%) dipso.& 7I+8
o} 18039 interruptionsS AFIG EMC £
AHe o ot aslA) oker) o3 A st

@ = . e
o L 2 a

9} interruptions®] €ele &y} Zr},
O FxolB A&gHe 2 5%
@ T4 2 ngeld 2% EE 100~600(ms) <)

el gt A4HE e Auje w4
e

© ZHS AHANY 22 2 F3ke) 293

4.2.2 |EEE 1159

A7IMe A FaE AL 1A EIAM 1871
o] A7t A E(0]8} short-duration variation) =}
1301 A&E = FAIE WE(ol3} long-duration
variation) ¥ 2o} A&AIZ] Wl EFstn vt
(2). olHg ¥WF A Alz" AAAL
+10(%) B0 & Aoz e 18 oA A&y
© A A8t £ 452 long duration AA (o]
&} under-voltage) 3 A ()8} over-voltage)
o2 3AYY. short-duration variation th¥
T gz A8l long-duration varia-
tions= AlAE] 31739] Ay} opd Al Rale]
Q) 247 Alzrl 2903 BN dAE
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Y] A7)0} 2)47171e) wglolth A)&A ket
A 201 2hE dip B swell S 27|93k} 7]
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4.3 CBEMA 2} ITI 3M

a9 33 o] & 4217l CBEMA(Association
Computer Business Equipment Manufacturer)
FM-E  interruptions, dips, under-voltage,
swells, over-voltageS} 2 A A BN AYE
& Bksl7] 8l ATt o] T e HAFE
o AP E 93 37 A 9] CBEMA
J9ES w7 A Tlolmaklogs wEolA
of FAM FHAYUS Wistes FES o= FFH
Shol AAPMIE T Y8 FEIAE Hrle
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2 3. CBEMA 34

o]2]8t CBEMAY Information Technology
Industry Council(ITT) & 7i9g¢] SR 28 49}
Zo] CBEMA 341§ tiilsly] s /e A2
402 Aol Hi). vt HFE Y AR} AR
ol $lojA CBEMAZF 44t 2 &3 A glolA ITI
A& M2¢ CBEMARA 7HEH 1 et

{Revised 2000}
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Vaoltage Tolarancs Emvelops
Appiicable to Single-Phase
120-Volt Equipment

Prohibited Region

Percant of Nominal Voltage (RMS or Peok Equivatent)

" I'No nteruption in Runckon Rbgiol

No Damage Region|

P PR P - P T p

im 3ms 20m 03
Duration In Cycles () and Seconds s}
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5. IF=(Waveform distortions)

Y AL oE uxvEH deA Qi
sfukshd mzsl7t Ay Fof AR 9439 79 4
I AEo)7] wioltt. vt HEA A”lA A3
123}H(]&} inter-harmonic) W4%= <] ZA A
e davf vt T A AHE AR STk
AF(Commutation) FFFollA EE notchings
o gk A4S F7H712 ok Ae7HA] oA =7}
SolM A9 217 a7 ket 129} 7159 W
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IEC 61000 Al8)2= 1239} inter-harmonics
£ ¥3eke 71EolA|% IEEE 519 ©R] 3123
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5.1 XTI Harmonics)
5.1.1 IEC 61000-2-1

[EC 61000-2-1& 123E 7|EFure) A
v FarE Zte Ad0 A9 AREHN FYstn
A3 AEA|2E ARl /e Rl Al 71
WHEE uz2ue] g Y-S Takn glek(s).
nx} AiFe T, £4 2R das A
N FEos a7 DA A 9 FuiF-3t
A 2 sk Yot A A"l n3a) 34
< W] L3t FoYQoARE FARSA| 2E
FACTS(Flexible AC transmission systems)A}
£ 3712 123 43S F7M71n o A8
W), F= 2 of=R Fo] AY S fIehe oA
HAduloln P& F8 F3l= PC 2 TV 7] &
< & T It

pza HAE FHsd [EC 61000-3-2¢ IEC
61000-3-4+= 42t 4% 16(A)elske] dHAF
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16[AJ013e] PHARE 2= A o] navt
HEgA et ofelele rgska eH7-8).
5.1.2 IEEE 519

IEEE 519914 & A& 28ldA 0 nzs T
ALE Bestn vk6). d7ldl nzs HAYS
AYAB T, FEAY EA7], IHE, SMPS
(Switched Mode Power Supply), cyclo-converters,
PWM(Pulse Width Modulation) Eglo]E &2
2 Awsln gt =3 nzxgo] me HE ™ ¥
71, ol2igt Fxe] A7ol| &gt A|2Ele] JTF F Al
2dlo] oju gt o 3ks W=x]E Al It} 2H,
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A g A n glor 123 oo og wAst
= 52 9 & 2017] A 9y 7R e
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5.2 DX@} Xl

7P HAAQ] 123t A9 Total Harmonic
Distortion(THD)°|t}. THDE 71233k 42
et sAEZH FdE R.M.S(Root Mean
Square) IEIfo|t} ThFES §-goA 2z}l
2527kA 9] 123 WS zelshld] TR
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AF N 552 THD el 93 53R oA A 7
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5.3 Inter-harmonics

[EC 61000-2-1¢l+= inter-harmonicselAl<
A AF 223} Ael9] 7] Ruke] Azt opd
F¢ AR(OY 5o E Fostu glem 1 F2
Aol i Asta o5, tiFEe] Vs
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Rl Adsta A ¥t IEC 61000-4-7 2
IEEE 519¢ 22 3125 7|EEdA=E
inter-harmonics= ¥£g3st7] 43 =& slx )

o6, 9.

25 35 45 55 65 75
Interharmonic frequency (Hz)
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5.4 Notching
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(1) IEC 61000-2-5 : 1995, Electromagnetic CompatibilityEMC),
Part 2 : Environment, Section 5 : Classifications of
Electromagnetic Environment.

[2) IBEE 1159, Recommended Practice for FElectric Power
Distribution for Industrial Plants.

(3) IHE 100 : 1992, IHE Standard Dictionary of Electrical and
Electronics Terms.
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