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Abstract - Voltage sags are known as a serious
problem causing mal-operation of equipment like
computers, process controllers and adjustable-speed
drives. In this paper, characterization of voltage sag
and an overview of methods used in the mitigation of
voltage sags are presented. Moreover a fast detection
method for voltage disturbances is explored. The
algorithm is based on the theory that allows a set of
three-phase voltages be converted the d-q value. The
utility input voltages are sensed and then converted to
some quantities in the d-q transformation. And the
difference between reference value and input value are
showed that some disturbances happened in the
system.

.M 2

FHZ Aol F4£52 WEdd wel Ro] BFEHo]
Qe AFHY A3 dule AgHsid 037 e
o] A FA(Power Quality)o] wja} H5 A3}, n4, &
H 225 F& 2o U AAH £4& dozig
ol&lF EAMAH o] ArA2de) NMI ALY
£ A% 8L o] otk 1Y olAE “AHEF
A"EAs dulddAZ A AgduEel 12 RAF
3¢} AnstEe Ad wE) 92 ¢ gAY dog=
A &3x Utk

o] AdFo(disturbances) FolA 713 dwrA QA @
g 89& £AYRSHvoltage sag)2A), HZ ZA}d
93 =BE Ao ’(voltage sag, voltage swell,
flicker and frequency change §) $ R2%E& A3z
Stk Voltage sagZ} A& FH 99 I =g
AL Foll 7t FFHo] R3o] AnE doH £FHo
2 Ado] ZaHE Hgolth 27 Wi WE A
el nAT AdFE FYFEHE THsle olEn, &
HA7ol 1 #Aolgt & 4= A

ol ¥ w&oMe AYFA 9%& 7 AdF
qall F g & HFTE A} e «ALAE
of dis] gol oo zeElx olF AEY AH Y
22 abc-dgHERHTS JYtoz FFAYe AJE
& A8l voltage sagsS WEshe Wyl tisf =3
x3z Fc

22 B

2.1 &2vH 2Z5H(Voltage sag)

SHARZEF A AT Ageldder Aj
YA FH ARFsEL ez dutHA FARPYHE FE
HojAn, £3A¢Fse dvbH o2 voltage sagdt &
A [EC(ZA A 71 HF 3] 9], International Electrotec-
hnical Commission)°| A= voltage dipojztis &t}

O8] 1. A Voltage Sag

IEEES} [ECY] A3 W& &7 ¢A3 e g 53
< of7h9] Alo|r}t Qlth IEEE ¥4 wa=w, £7Agt
Zae FuA AT XAl g gFREe] 7)
Fo2 <18 MAdE FHOZ 05F7]A 1-F A
HA SN Ago] rmse & 0.1pu~09pu °oHE FAa
3t d4olgta Felstn o, AN 27
€ 718t digly &3A}XAE F Fe Agew
BRI [EC 259 Afole, Aol 23 #Aa
Y Foll 05F710AH F2EFUY F2AI T we
A AGA TN AL Eo] o]Rolx= ALz AHos)
I Qlok a8a, I arle A& FRAYGAA £
AR A9 AGE W oz HolFg Igxm
719 d¥e FFHOE A2¥ FAHALY HAE
(%)2 28L& 3o

b4 . - T

v

~IECS] 3 §: AV
~ IEER®S] H 2:V2

a8 2 =AxYele] B

211 sZigdsizl Bsto] olx= JE

SHAGFs 4L LE VR AxE G
& 7HdS BE Fol X, a2 37ld 9% wE 7
712 88 A7)71714 AFE Sol Atk vy ¢
AL A Eobd 2 o 9Fo] 7t Hetx #H3}
Ae 4L 3o

-1114-



AFEY ALY 2L OAZIZIE 10~20% ol49]
AJAE7E 0.003~0.2% A% ALHH vzl &4
z2a¥y 3%, 249, $4419 AANE XM 4
o, dutHeoz @He AFHe TEIY oHFENE 9
71 98 A2"g FAF F AstEsn Ao AgEF
o] = A Aolg HFEY AF ARA YA
woid e 7XA gk 2€x, FF A5 gy
el AHAAMAZY A 50% olAel AYAEe} 000
5~0.02&9 ¢WAYAIF ALHE AF 77 FAG
A Ho] Aaeiele] ¢S do|A & Rolt)

TGFETE 20~30% ol ALAst 0.05~1F
AL ALHE £25H3, T AYo] EAFHo: w3
o] Bzt=lo] A FSEHIAAE FEAM F£AFo] e
3o A F ZAE E £Eo] WastA "ol

A%7) 237t de 4yt $47td s BHEA AL
Hd3 gle FEAL ARNY AL, d3E A4 F Fa
7t A&E AE 79 gaAge] AsHA AFrle Fp
&7t o] AGAEI AN FEAHE sol nAA
AHE 24T £ AY FE Aole §H 9
AFE77E 7H5E T, o] AFARE AT & F8E o
718 A 28 FEHAge] yehdr] A ¥ HENE
Aol Al AEsle] HFslajor Frh

HZ Eo] Al3e 1% AHu3E, AFE 5L B
AFE 7 g BFPda, AYgrige) F453A B2l
we} AAbAEe] P, Jasty FArl RF=An
Ath olAYH WA NMEE A oj2rAA] &
RGeS FFo] AR wel Ay nEF L7}
DzxHe vE Hole] Boagdos A% A - AR
sz Bule] FEFse Aol old ma} A AME-
2 AAFoln EEHY AYIFTE A8 FH &
AHHez Ar)goadel dg thgH vido] BWas}t
=3

22 BlESH= BARY

A AGBAL A FuSo] o] U Ut )F
) # 2 ¢l Uninterruptible Power System(UPS, F3 & A
24X, Dynamic Voltage Restorer(DVR, 3 A¢B A
71}, Superconducting Magnetic Energy Storage(SME
S, A% A7lvA AFL) F BE Y FHES
sk AmaRc

2.2.1 Uninterruptible Power System
(UPS, SEEBAZA]D
UPSE #xHgdst B9 oug Aoy
nzgnA gt AvddM 43T, wE e
o] A A& FAESFT Yag 3ol & &3

ojt},
Jrod=
=

[ O

18] 3. Uninterruptible Power Supply
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A9 AEARNTA AR R AA2AAo
o3 AYAcdonyy HIWT BAW oA &
A& WEE & & SMES N2dg $8 o203
& 9tk o] 2 SMES/ WigNT 271% § 29 &
UL, B A ARSI R FAM Fsh

2.3 DQEEMBHDQ transtormation)

499l 34 W4E NE Fade 24 H42 e
£ dg HEHE Hejsl Aojols eitFHoE AL H
Aed, dg HEHPL dq FAATHES dq F71FE
Hgog FHEY o] dg FAREA M o A4z
©)° B8 24z HESA FrIFBANAY 284S
4L & QU o]lE 402 FHIYE oL 2o

v cos 8 cos(B—-zaﬁ) oos(0+—23’1) v, v,
o3| =21 sin6 sin(@0-PE) sin6+E) (| v,|=T| v,| (1)
v Py A L v, v,

2 2 2
6=09) A%, & 24 &<l d%ol a%T YAHe ALE

AARRAZ ®Hser o] F§ doFde] HrE 4
(2}t Zo] EEHT

vi=E( V- vi-L v

s 1 _
V= 7—3’( V= Vo) @



AAZEAL doREs ALIYH 2L w=2nA0=ut)

9 Zt&x 2 IAse F/FHEAZ AP AN B

A AXEZT FIIFRFE] AF Alolde 4 Q)F 2

< @4 & /A4

v cosd —sind ]| V7
- } ®

V; sind cosé V‘q
2 2 A4 @ gygstdE FrHTARE A=, O-F
2 ol yehdth,

vi=2(v,—4 v,——é V,)cos0+7%( Vi~ V)siné
=2(V- Vg Vosino-de(Vi- Voaso @
23.1 AlE30lM 3 dx}
SAAYANE AEH7] A48 Mgl YYo=z

1‘%63} 2o} Matlab Simulink& 01%-751-&1 block diagram
£ FAs9

'“"" R
FPhase bapet
DO Trunstemmatont - O Sorpe
IR =
[ oo
[

DO Transtematon2

% 6. Voltage disturbances detection block diagram

3ao) AR EVAYANIE Yol AR 14w £
ARF7l dold ASE FG gFR ArkkA
o] abc 34 AL dq W& A 3] A Lreferen-
ce)?] dq¥i@ ztol e 53 £4ANDE AL HE:
&A 3= ¥ olc)

Ver= Virae™ Vin e ®

3¢ Aol e ol FARTL B,

V.= V,sinwt

Vi(h= V sin(ot—2E)

V.=V sin(at+-2E) ®)

V.=2200V], o=2mx(60)[rad/s)
zem, A7), (103 e £AYZs T8 7+

A3 dgdE-S A)d o3 ANRE A(@), (1)} 2
o] F&Ach 29), (12 &Fe] 23¢9 Ver golth

i) 3% 25 50%9] e3AdAs 28y 7§+

vo=%tv., vi=tv, vi=Fv. v
T 713 E A (B=0t)ell A,

V=0, V=1 V. @
9 A{LE sHAL

Vo= Vo= Vo= Vo=t Va=3 V.00 C)

i) 14 AT 50%9] £HAYA T FS

Vo=V, vi=v, Vo=V, (10)
F71F 7 A B=ot)ol A,

V= Z"’ sin2at, V=3 V, 161"' cos2at (1)

=1 V , sin 2wt 0 (12)

28 7. 344y, SHYALHAMY VHin
ad 72 a9 69 AEHAL T3 FojF A=

M FAE B Vot AlEHIAE 5 ol XS

¢ % ok
.4 =

AL3AY 1E 2 FEE AAste £TAYEE
BAe AEFARE oM 1R S48 FAAod
old] ¥ =&dXE AR Ast] FAF Fajd n)A|
T %L ol a3 AYRFE A3 g4 v
dsle 24719 §AES B3 gmEgten, A
o2 DQEEE o 8% HAWA3 HE AEdH
Ag& Kt

AgFde F4e AN 713 H1A JPHoof de
Ae& AEGd 9] HEolth 8 =894 O& DQH¥EW
2 w23 AgHo2 AYS oL FAY & 3tk
a3 339, E9Y A2 B2 47 Mgl
Adgez 2 FEYE RAFAY. =8 £ =2dA
€ A gstey DQFZRAFS o] §3te ALY
9 A2=: 44 78 5 3L An

[ gin )

[1] Montero-Hernandez, O.C, Enjeti, P.N, “Ride-through for
critical loads. Exploring a low-cost approach to maintaining
continuous connections between buildings and/or industrial
systems”, IEEE Industry Applications Magazine, Vol8,
pp.45-53, 2002

[2] Montero-Hernandez, O.C. Enjeti, P.N. "A fast detection
algorithm suitable for mitigation of numerous power quality
disturbances”, Industry Applications Conference, 2001. 36th
IAS Annual Meeting. Conference Record of the 2001 IEEE,
Vol4, pp.2661-2666, 2001

[3] Bollen, MH.J. “Voltage sags in three-phase systems”,
IEEE Power Engineering Review, Vol.21, pp.8-11, 15, 2001
[4] Sannino, A, Miller, M.G, Bollen, M.H.], "Overview of
voltage sag mitigation”, Power Engineering Society Winter
Meeting, 2000. [EEE , Vol4, pp.2872-2878, 2000

[5] Alves, M.F, Ribeiro, T.N. "Voltage sag: an overview of
IEC and IEEE standards and application criteria”,
Transmission and Distribution Conference, 1999 IEEE, Vol.2,
pp.585-589, 1999

[6] Bollen, M.H.J, Styvaktakis, E. “Tutorial on voltage sag
analysis”, Harmonics and Quality of Power, 2000.
Proceedings. Ninth International Conference, Vol.1l, pp.193-1%4,
2000

(77 H¥d, {34, A5, 9AAE, IR, Wil ge
voltage sag®] 54 ¥4", 20019 ti¢A7|&a EMECSH
3 FAGEdS =83, pp.236-238, 2001

£ o3 s opsfxjc
2XI|xHRX|ACE $HEYS
A5 RO1-2000-000267-0

-1116-



