


The Problem E5 [ k7% ) o) 7

e Sags are short-term reductions in the RMS magnitude of the supply
voltage lasting from a fraction of a second up to several seconds.
WKV e RIS TR N R F H S RMS T 20U, FR22amb 21 LA ) 92D

e According to IEEE:1159 Voltage Dip 0.5 to 30 cycles typical
magnitude 0.1 -0.9pu. FEHEIEEE:1159, HI A BB ML 0.5 ~ 30
i, WEAE A 0.1 -0.9pus

e increasing concern for process industries due to increasing

automation. Automated facilities are more difficult to restart, and
the electronic controllers used are sometimes more sensitive to

voltage sags than other loads. [ ZhALFERERE TN, HE s ey ok
B e, Hahbi s MELLEH 83, H7- 48 il 8 I s
K T SRS

e Many voltage disturbances results in disruption and financial loss.
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Typical Sag Characteristics

ERVE H S

1,15 p.u

LRYRE

1.0pu

0,85 p.u

R AU = Voltage Dip
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Retained Voltage




Application SEBR A )R

e These are huge costs for what might seem to be trivial events
lasting less than a second.

RFEA R e HE ERUA BRI HE, SiERBE AR
AR o

e For continuous processes, such as plastic extrusion or
papermaking, the effect of a dip is just as serious as a
complete blackout, with the same cleanup costs, raw
material losses and lost production.
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The Answer: Elspec Equalizer TURBO

- fRREIJT1%: Elspec Equalizer TURBO
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What Equalizer Turbo is ?
114 F=Equalizer Turbo ?

The Ultimate real time dynamic compensation
system, voltage support in short time, for low
and medium voltage sag problems. SZH| )&%
1ZRGE, (ERIWTa] NPRAE AL SCHRF, &R T
fICH JR e 1) v Hs B T[] it

*\What data is necessary to calculate the system
size T ARG K/IMR) b ZEHHE -

«Size of the load to be protected 75 E R4 111
| BINF R

= eDuration of typical Sags (less than a second, less
" than 3 seconds, other length) Y [1] i 7% 4k
IfIE] CNTFaRb, N3 AR TR
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Equalizer Turbo HiAREF A

e Designed to ride-through three-phase up to 0.2 p.u., AU = voltage
dip 80% with typical 3 seconds duration. 1 = FH &% A 5k 3]
0.2 p.u., AU=HJEPI%80% . HL7Y H3F0 B Hr L[]

e or special conditions, even longer duration can be provided. This
ride-through capability easily covers almost all voltage disruptions
in developed countries. RO T -H: 22 BRI o] o] DL i,
XA ZF R ) RETR 5 ) LT BT s [ 5K ) F s TP T

e Equalizer TURBO restores the voltage to 1.0 p.u. of its nominal
value (+-15%) . Equalizer TURBO Pk & o [ 4 & AR FR{E /1.0 p.u

(+-15%) &
 Due to independent phase compensation, Equalizer TURBO can

correct each phase accurately and independently. F1 T2 7 15 #H
#M, Equalizer TURBO R] LAMEAM RIS bt AT R AH IR R M
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Typlcal voltage sag without Equalizer TURBO
% Equalizer TURBO [ L &Y B, [k Jk ¥%

aYA D
PREIHE: 0.2 p.u, BREFL80%, FFLLRT[E]: 0.6 sec
/7 \\
/ \
¥ i Ter=ion instzrtan fese fieTa e = I&.lnlu de redidz
151D| N A R R N R B N s

T T 1 Y O S

L LT 0 1 0 T T 1 1T 7 7

|
B A I . N £ 7 S [~ S B 1 S e - R S S-S - B B I
Tiewpalsy
Tensiin RM3 fasefaze en al punto da mad da
T T T T T T3 T T 1 5 07 0 FFr e T 70 F 5
o T e e e e T '
200- .
< 0E- -
w
g (4~
e e T s e e B T e s e R e B e
0 N A I A N O N I S N | (S | S N | SSEU (|| A | I S| S | S K S
o 1 2 3 < 5 B ¢ 8B 3 W & 12 19 94 48 8 17 18 W 2 3 &7 R ¥ OE F A O™ A

Tieetripa (3]

. 2

Copyright © 2009 Elspec Ltd



Typlcal voltage sag without Equallzer TURBO
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Voltage sag with Equalizer TURBO
f Equalizer TURBOH] B3, [ [k 7%
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Voltage sag with Equalizer TURBO

£ Equalizer TURBO ] . & k7%




Main System Components =& R 4t 2 {4
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Typical 4Mvar Module
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Potential Customers ¥&7F K] & P

 Polypropylene industry A&7
e Paper Makers i&4%)

e Semiconductor -S4k
 Iron and Steel $0%&k)
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