1. M E

AT MY ¥l Computer, PLC, AC Drive,
DC Drive 59 mlo]az Z2AAE 7|WHo2 5= A
AX 9 AL o) AEZ NPT AHART7I9
gatol) wEt A8 EA (Power Quality) Ao o &
Alo] FobAd JbaL QU ofgE TEIHEY AHER
e 87% AAIL Uk

olof wal, [EC(1000-2-2/4)% CENELEC
(EN50160) EFME, AHFE2E +871 71718 &

ﬂE-' EQI"- ij] e.;lz @’é}jﬂ} ;%j— g 5 gEs %—?zi
AYe] EFoz FAsIEen, UNIPEDEE o] F<
X A O
E—! '.:.’_NL_ J,JIBI' o FF9 7H84(Availability) & F7FetiTh

HAD[o] TS el NP BoHE AT U $8719) B9, o
29 Fes 218 25 449 HFY AS 23
(&) Age Baz A S, B Ao} AR, Fre)
Ws Ad #87F /1719 edEol gl LAY
B AYELY BAS FATHL @ Uk o) A
QELY B4 304 498 58719 2% 71719 A
RSt BUEY BB THE KU £
3 Voltage Sag)7F 78 & EAIF L= Yehal itk
AT NEF AEAY /1B AF ASY
Aol g Sk SLATA 8 LS, A2
BAY B3, A3 HsE et
oJeie AYEL BA BE 244 AL H2
A9, 197 o §269 FEZ FUT Yew, T
 ohg7bA FEE e 2APF ool 23 AR
Ht

o Ao 3391 itk @A 2439} B fo) AP}

AN - ol 7 AS 2UEY A2dg AAse BEEL S5
Blss8E) JEET e Auas AP Yon, B ALFLS A
7171 918l SIEMENS, ABB S°lAl&= STS(Static
Transfer Switch), DVR(Dynamic Voltage Restorer),

L
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DSTATCOM(Distribution Static Compensator) &
< st Hgaa Qo

2 AYELY A4 7hed Y& FE71
2 &AE op|she sAgAEH B9, SRR
o] A=E Frleke A ALAF 2 7Pl mAle
ol s AHEIL o|H LAY DE BAsH]
A7 £AFEsE BAEZI(DVR) O ds AHrazt
Eid=d

2. M EZ(Power Quality)

IEEE Standard 1159-199591M & QJ7383
(Sustained Interruption)& 1% o1 A&He= 344
el A 10% ©139) RMS#Y #4a= Fosigth 9+
AR AFFNY RE £8PV §FE W
g, o@d FTARL BN 99
SAIFI, SAIDI, CAIDI 59 2 A% A%

e ER T SITRrYOL Y1 YY)

&7+8 A (Momentary Interruption), @783 (Sust
ained Interruption)& L Z7]19k A &AI ] o} E 1
7} o] EFata vk I3 1] A EZ §TFE =
Zgtel RMS#Y s #3& Uehliith

SHAY Aoke Aol 172 F7144 ZAE 120%
£ 2 FAFRLIEE Holvke AL grls, UF
FANANMY Al h&F F5t9] 71 EA EAAT
HA EAY A5 olg vl JE o 2A 73] 34
3 AU Rl ggos wAHE, dule A7H
HIAAFH dolrt 71719 4 & 7 &Y. 7
AL AEY AkaA Recloserol €3t A#H 29} ARl
7} o} 2o] 2 w7hA] F£¥ms F<H] A AEF
Z98 gu|sid, A&AHE BEAA Tald wet

I

x)
2
flo o

(E 1) MY RMS3tel HE(IEEE Std. 1159-1995)

) R v o tage
Eol FYH1 AMEHO] gk HZ B0l 49 Category Duration | psaonitude
Zz = 3 FAo] ZolHA o Sag 0.5~30cycle | 0.1~0.9pu
F4 EA) W@ ol woaM, [EEES Instantaneous g ™ 15 5~30cycle | 1.1~1.8pu
ZRAE 789 P13662 o9 Ha) &g Ast Short interruption | 0.5cycle~3s | <0.1pu
or
= - = X Momentary Sag 30cycle~3s | 0.1~0.9pu
& SIYASS o o
7HAAs diEl F stk \?:rrizttlizz Swell 30cycle~3s | 1.1~1.8pu
IEEE Standard 1159-1995, “Recommended Interruption | 3s~1min <0.1pu
. o . . Temporary Sag 3s~1min 0.1~0.9pu
Practice on Monitoring Electric Power Swell 3s~1min | 1.1~1.8pu
Quality”e)A Age] RMSgk @5l dish A9 L Sustained | 5 gy 0.0pu
ong Interruption
il Utk o] FolE HAGES \?:rrizttligrr]m Undervoltage >1min 0.8~0.9ou
(Voltage Sag), &A% (Voltage Swell), Overvoltage | >1min | 1.1~1.2pu
(a) #2HMQIAS (b) mAEpiNg (¢) &TIAN
(T8 1) MHEH JE82 F= MY RMSH HE
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2 AZIANEH FAES T AY] A7]9) A
XS ZE SHAREEE 4o 7 AEs AT
71(Signal Generator)& AHE-3td, 71719 &ML
gl tiet 49 dsf AEES TPt o1F 3 A
AE "2 71719 A gR s A S4F40] At
HE BFEOZE ABFo AMSHI 3lth

7t CBEMA =

ANSI/IEEE Standard 446-1987, “IEEE
Recommended Practice for Emergency and Standby
Power Systems for Industrial and Commercial
Applications” A<= 28| 29+ 22 CBEMA (Computer
Business Equipment Manufacturers Association) =43
o] AXH itk ol A WEe N AFEANA
o} Az HEgHA

LL ImcC s

CBEMAS #4191 ITIC(Information Technology
Industry Counci)olA¥& 120V, 240VelA & she
AR A 717189 24 Datadl tig L JFHE A
SIATHOE 3 F=x).

C}. SEMI =M

AHEA g UAF TEE e A AR
E9] 9319 SEMI(Semiconductor Equipment and
Materials International) IA & High 4 & 7HA L
£ RGN A 717159 =S AEYEE
sty 9siA ‘Power Quality and Equipment
Ride through Task Force'E& 743k, SEMI 2844
StandardolA 22 49} 2& SEMI F4& A A5t

2t =% 87t I ST

A #8719 SIS AZAY mYd) e} 55
o 48 & RenE, Us FEe A AN

400
300 S
il
o N
b N
£ 200
o] Voltage =t
g Breakdown Concern \\\‘
< i [ = 115% 0
= 100 Computer Voltage 105%
0 Tolerance Envelope | 11
i T 87%
Lack of Stored Energy in P
Same Menufaturers' =
0 Equipment / 30%I
0.001 0.01 011 05 1.0 6 10 30 100 1000
Time in Cycles(60Hz) 2s

(2g 2) CBEMA Curve
ANSI/IEEE 446 "typical design goals for computer conscious manufacturers”
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Magnitude-Duration Scatter Plot

P L

Total Events: 24 .
Events Violating ITIC Lower Curve: 10} ;

Events Violating ITIC Upper Curve: 0

Voltage Magnitude (pu)

0.001

Duration (seconds)

100 1000

(I 3) ITIC Curve(gtat 120V, 240Ve| 7(7l0f M)

= AYEE ZUEY AuE 5 <A sl g
71719) E43419] Ah&o) B Ft. IEEE 1346 'IEEE
Recommended Practice for Evaluating Electric:
Power System Compatibility with Electronic

Process Equipment A= PLC(Programmable
Logic Controller), ASD (Adjustable Speed Drive),
AC Relay, Motor Starter Contactor Sl 3§ &4
A& AASAL O b Z=x),

Magnitude-Duration Scatter Piot

Total Events: 24 v
Events Violating SEMI Curve: 71

Voitage Magnitude (pu)

0.001 0.01 0.1 1

Duration (seconds)

(33 4) SEMI 2844

se MJIXE 2000. 12
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PLC Single Rack Voitage Sag Tolerance Curves
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(a) PLC 434
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AC Relay Voltage Sag Tolerance Curves
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(c) AC Relay EM3M
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(b) ASD E4=4

Motor Starter Coil Voltage Sag Tolerance Curves
[ === Upper ====« Average === Lower |
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(d) Motor Starter Contactor S4ZA

Th PR HBEID Y= RZEUOL FIX|
ERAFFHE B A 42 A 2 A
A Thatty BUHY @ 2 ANsa gtk
EPRI: ELECTROTEK® ¥522 DPQ

(Distribution Power Quality) ZT2AEE $33Y
o, #9H9 UNIPEDE DISDIP Group, /Avttre]
CEA(Canadian Electrical Association), =2¢°]¢]

36

EFI(Norwegian Electric Power Research Institute),

wl=¢] NPL(National Power Laboratory) T2t

Detroit Edison, ESCOM &< A¥3AE 9] A&H

J EUHP S kAL Qi) o2 AN AEE Hotst

7} 918 A=2A SARFIx, Sag Score, DISDIP Table,

Voltage Dip Table 5& AAISIL, o & 7oz ot A
o

HIw MHAE AASH A

L} SARFlx

u] #8dA749 EPRIAM= ELECTROTEK® &
0.2 19898 199597 2470 A 3AL 10078
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HATY 27670 Atl =] thalel 2774L 2R HYE
2 goo) 9@ 2UHYS AAsa
£ ARz Az

ey SR T anT

301 273712 X4{%)

(F 2) My=z

rl'-l

12 mE0h

(i}

Organization Std. Title/Scope
141 Industrial Electric Power Systems
142 ‘Industrial & Commercial Power System Grounding
241 Commercial Electric Power Systems
242 Industrial & Commercial Power System Protection
399 Industrial & Commercial Power System Analysis
446 Industrial & Commercial Power System Emergency Power
493 Industrial & Commercial Power System Reliability
ANSI/IEEE 518 Control of Noise in Eletronic Controls
519 Harmonics in Power Systems
602 Industrial & Commercial Power Systems in Health Facillities
739 Energy Conservation in Industrial Power Systems
929 Interconnection Practices for Photovoltaic Systems
1001 Interfacing Dispersed Storage and Generation
1035 Test Procedures for Interconnecting Static Power Converters
1050 Grounding of Power Station Instrumentation & Control
C62 Guides & Standards on Surge Protection
ANS| C84.1 Voltage Ratings for Power Systems & Equipment
- C37 Guides and Standards for Relaving & Overcurrent Protection
C57.110 | Transformer Derating for Supplying Nonlinear Loads
P487 Wire Line Communication Protection in Power Stations
1100 Powering and Grounding Sensitive Equipment
|EEE P1159 Monitoring and Definition of Electric Power Quality
P1250 Guide on Equipment Sensitive to Momentary Voltage Disturbance
P1346 Guide on Compatibility for ASDs and Process Controllers
NEMA UPS Uninterruptible Power Supply Specification
70 National Electric Code
NFFA 75 Protection of Electronic Computer Data Processing Equipment
78 Lightning Protection Code for Buildings
NIST 94 Electric Power for ADP installations
SP678 Overview of Power Quality and Sensitive Electrical Equipment
UL 1449 Standards for Safety of Transient Voltage Surge Suppressors

o] DPQ =24
3 HuA ‘An  Assessment of

90, 80, 70, 50, 1022 FojA] 1, SARFIx AsE &
&7t Nrpol tis], o€ ks 7871 o Nig H|
Z Fojzith gd A0lEY Fd SARFIx AFe 2

Distribution System Power Quality(RP 3098-1)
X eFAREE A A€ H7HAsZ SARFIX
(System Average RMS Variation Frequency
Index) & A st ATk

N,

Nrp

YeERIE 140, 120, 110,

SARFI%V:
A71M, %Ve ALSHAE

ee MI|KE 2000. 12

U8y 7|17 okl 28 £AGEE tsty
A %VED FopAY, YA BoAe £HAMEE
9 B S Jeldth
- SARFIgO .
— SARFIg : U#£9 AZFs7 A€ 427+
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— SARFI: AlE9 Performance L @d %
T2 AL
— SARFI5 : SEMI 28449 M2¢ BFd F7}

- SARFI]O: L}F‘Z_}
— SARFIcgema : CBEMAZAE 9utsles £704

TRt 3%

B4 Bt 7E

— SARFIirc  : ITICEFAE Avtshe <4942
o 3l

— SARFlIgy : SEMIFAE 9utste A4
o Sl

— SARFI customcurve - T87F 71719 E434&
Aershs AR R s sl

SARFIx Ae dubyog AlE9 AlFE Frlo] A
€5+t SAIFI(System Interruption
Frequency Index)$} A AEE AT
SAIFI7} 97+84& e+ ul vl8] SARFIx+ <73
PHFE tHFL Utk ol SARFIx AFE SH) 4]
9 Al 715 9 87} 71719 B4, rbed oA
gt XA 58 vges 249 & Jded, 58 A
olEY Fgg H7HE HslXE AEH BYHY &
g3tk EPRIY A¥= B71 W9 71€4¢ IEEE
Standard 1159¢141= SARFIx A4E ¢HA¢745H9

Average
oz

sith. EPRIY DPQeIA Uerd A% 2
ARt g A5 E 39 Vet ioh

Ct. Sag Score

o322 4831 Detroit Edison< Ford Motor
Company® Shedon Road Plantel thst 237k =
yHd A8E
Contracts with the Automotive Companies'& 9 L,
199613 11€ STS(Static Transfer Switch) & 4X)s}
o SRR WS BAAR2E AFsL e,
olof gt ZAZE Sag Scored AHESIL ATk ©] Sag
Score= Y AsHEY BHAZ A&Edhet, AT &
o] stk AAE JHAA AT SRS
SAIZEE AEfetA] FL 7)7ol tig S AFHY A

oz 7HRska Q)

718t 2 ‘Special Manufacturing

c}. UNIPEDE DISDIP Table

19859 UNIPEDE® DISDIPolghe 1§52 %
OF, QAEFo}, ZgA ojgg o}l WERE, 240,
299, 29, G, 5L 97 U] 8570 Aol E(33
el AolBAEH 5249 7H3A-AolE EFAS)
i ZYEE S Arstd DISDIP Tables AA15H3
tHE 4 F2).

O}. ESCOM Voltage Dip Table

The South Africa NRS 048914+ ESCOM# &
Fo2 a7ty BYHAEE &3l Guaranted Voltage
Sag Performance Level¥ Indicative Voltage Sag
Performance Levell ti$ Dip Tableg A|A|sto]

(EZ 3) EPRI DPQ mean magnitude and duration levels

index
SARFls 517 2.72 57.28
SARFiso 3.12 1.89 30.49
SARFl70 2.31 1.71 20.57
SARFlso 1.54 1.74 11.53
SARFl0 1.43 1.04 4.56
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(& 4) UNIPEDE DISDIP Table
( Highest number of events for cable networks excluding the top 5%)

500ms~1sec

1sec~3sec

oy
eamerye

I 29710] ZH3(%)

Depth 10ms~100ms 100ms~b00ms 3sec~20sec | 20sec~60sec
10~30% 23 19 3 1 0 0
30~60% 5 19 1 0 0 0
60~90% 1 8 1 0 0 0

100% 0 0 1 0 1 1

Magnitude of voltage depression
(Decrease below nominal)

150

600

Dip duration (ms)

1000

(3% 6) ESCOM Voltage Dip Table

(& b) Voltage Performance Level from NRS 048

Number of voltage dips per vear
Network voltage range Dip window category
S T X Y z
6.6kV to < 44kV 30 30 100 150 20
6.6kV to < 44kV Rural 69 54 215 314 49
>44kV to < 132kV 25 25 80 120 16
220kV to < 765kV 11 6 45 88 5

Note) The network voltage is not necessarily the voltage at which the customer takes supply. it is the
voltage of the network that feeds the point of common coupling.

£71e] AZFHF4 vraska gltk, ESCOMAAME o
Dip Table® dtge=z 199734 AA A Sappi
Limited® Stanger Mill# "Quality Plus Contract’

£ 93 SMES(Superconducting Magnetic Energy
Storage) €& ©|€% AHEAHRE A5l 8312

At

ESCOMY Voltage Dip TabledIM+ <=HaY¢33)
8} A7Iet A&AIZ g Yrold §, T, X, Y, 29
Mo Azt Ao 24 35 E V1SS JIT3E 6,
5 A=x). (thes o A<)

ee MJINYE 2000. 12 39



