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Abstract

New uninterruptible power supply system ‘BACSTAR" series have been successively developed by realiza-

tion of ideal coupling of battery, inverter, and rectifier resulting in the improvement of reliability of its system

with the additional feature of compactness and lightness. The new technology was established by the pursuit of

simplification of main electric circuit by thoroughly reconsideration of total circuit design. The intelligent panel

with graphic power supply system by LCD indication is able to offer the simply handling of control system quite

enough for inexperienced user not to stop the power supply to important load. The panel is also to display the

function of indicating start-stop guidance, operation state, trouble accidents, and so on.

1 FADPE

B IT) o3EIZED v, HAKA T
kﬁﬁ%%%@#&%?¢ﬁm$%%é%uumku
IC, AV =2y "BV FEZOLHITHAS

NLWERICR 72, A V5 =2y FED R RARERMT
LEHEHIZESTIL, —EHE2 I Lo E T4 EH

WEA 27 7 IEEmWNEBEESRO5NE. 2o T
A EEFEE (UPS) (3, HIERMOEERBRREE

TR E LA R M TH D IL < ERLTw
5. S5, PCH— "=/ L, Ay b —

x (Bp) V=LA - 2T RXT—HT T4 L

7Y AT ADOGHALEFICL D,
HEEDPIEARLTETED,
7 L, ARAMAE /N - B
WHDIZZ > TETW S

COL)BB|EICKLT,
T —H 754 TlX, +TIZ [YUMIC-MC ¥ —
XV [BIROS-F I ) —X ] 2 2@t LTw 5
2, ARENS oW S E, EikE - mIEHE
b & A A% D /N - el % 1d 20 > 72 BAH ) UPS
[BACSTAR ¥V — X ] %3 L7200 T TITHET
5.

/N UPS 103
HWEEEIV ) T
ALK 5 ERE — A&

() Yy—x X - 27

© 2005 GS Yuasa Corporation, All rights reserved.

47



GS Yuasa Technical Report

2 E[EES KOHIEEERIEK

2.1 X[

BACSTAR ¥ ) — XX HEA v N—= ¥ HEHAD
UPS CTH Y, Fig. 1 IZFDY AT A ERT. av
N—=FETIX, ZHATIH S EHER L 2 CHEIC
L, TERMBOLEEBIRI L LD, 13—
Y NERBEN MRS S, A v N=FETIEZ O
BHAZELIZBECEADD R VEE R ZHEIINC
T 4 i N X, @mERH LN IE A N —
5 BRI | 2 BRI TN N AEIFICHRBE R VIR Z D
720l A ) AL L EEEMAR TR S N vwbw
HZNAT) y FIBYHRA A v F2F T WD, B
A= MOFHEEZAL LI LI2LY), £ 2N —%
DEERZEREN e WAGT HV AT LTH .

BACSTAR ¥ ) — A%, FEARIIZHIER 20 kVA
PUF T3 UPS i - B ks, %5 E 30
kVA DL ETIE AT - UPS % - B EMiz o = i
Bl L7z, iU, SRRGHEE D= — XIZFBIHI
TELIIICEELZDOTHY, BHEHAMIZIDK
BT A AMMEE . WKy — AE\TRENT
&L UPSEICHELZLDTH 5.

UPS # 12 B\ Clid, [T OBE & s gk
A L W EEO/NE - BRALEZ I, E5123
VON—=F - A N=FDOFFIT D=y ML

200568 $2% H£18|

$ o THRFEASHIZLTMTTR CEHBHEIER) o
ERLZ I D> T b,

N —2 =y M2, RHFTOBENFELKET
T & 5% H M A o IGBT (Insulated Gate Bipolar
Transistor) *@HWICHEHAL, A4y F > 7020
KWz Ehosz, $72, EHa YT UHH 56 IGBT 12
ELEEBEAA v F ¥ 7RI, BHA Y E—F 2 A
AT LD D L7720, Eifa T xR
FERL LT, BTOEGEMRICEEE T 5 LT H®
ML, #RELTAFNLAZERLE
2.2 HlfEE

BACSTAR ¥ ) — XOBFEIZH 2> TiE, &<
fFEEom B R OHFEIICED . Tl
VAT L ER O HIE R A R g R LT,
T UN—FHIE, A voN—FHIE 2 — v A
L2 v F v 7 RISC (Reduced Instruction Set
Computer) ¥4 IV IZX 57V 7 VH#E R % HRH
L7z, Zo#fER, EkOBIMIEERIZ T, fBamsE
OHIK (40% HIiE) BLOYV 7 Mo TIC K B
Frofiingit (16 —2 7 Fr) (2L D EEEom Lz i
MmhHZENTET
23 Emasm (A>nN—2%2) FH

Fig. 2 22y oN— 7 HlI#REgEO 70 v 7 M a2 /R 7.
avoN—=F L, AJTERESE (%) & ATJER
WereiE (Ic) 25— 5 L) ICANERBIEIRICLD

Note : This panel is prepared for over 30 kVA class, but co-setting in UPS panel under 20 kVA class.
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Fig. 1

Main circuit diagram of newly developed UPS "BACSTAR".
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Fig. 2 Block diagram of converter control circuit.
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Fig. 3 Block diagram of inverter control circuit.
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Fig. 4 Block diagram of AC switch control circuit.

50



GS Yuasa Technical Report 200568 $2% H£18]

THDZEWNETH DL LS, {FEAERERH, K
BRERBIOHEARHNZIORL TV, S6I12, FE
MO TRSF &2 B RIIIAT ) 72012, FEMSSHROHESL R
Bz m L CHISE S LED &%l L 7.

BACSTAR ) — XTi&, B v 7)) v 7
rEBTELAMERBMEHABEL, FEROSLHER
Z—=RBR D LI Lz HEEEBOER L LT,
SNS - REH - MSE #iZ# L LT\ 5. InHiddN
CHlAFRBEBMTH Y, 2T+ ADE L%
Eh o> TWwa. Fig 712%0—F (MSE) /R~

5 ft#k&ESER

BACSTAR ¥) — XD #A %% Table 1 127”7
PERE L IARTARY ) — XD i, HlH b O
YEICLY, EEEB L OREERE O L
BRI REROBIE & & L7z HAHHT 20 kVA
DHBlE Fig 8 1IR$. PERM & IARTHEEMNILT
-15%, FEmKIIT -25% &/NE-gElbr EBTE 2
SPEEEIE X BLAT X & 2 700 x 600 % 1500 (mm) &
YN MNTHD, AT A AR TV 21— Y BENOFKE
AAiiEL L, OAMIELTOUPSDA X =T %%k
B a72002, 1, NAIVOREZDTFH AL V& ikE
L7

D{‘J?T\JZITT'rrzgg
L ]

IHAN Hriasg%e
SERAL {UN=5 {2 —55%
EEn T . ]

o BEATEe

BE LOOV FEiEtt 50, 0Hz
i 200A BEE 100%

S00D

Fig. 5 Intelligent panel for newly developed UPS
"BACSTAR".
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Fig. 6 Indication examples of liquid crystal display
for newly developed UPS "BACSTAR".
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Fig. 7 External appearance of valve regulated
lead-acid batteries specially designed for UPS.
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Table 1

20056 H %H2%

Standard specification of newly developed UPS "BACSTAR series".

ltems

Standard specifications

Notes

Rated output capacity

Usable environment surrounding tem-

perature

AC input

Bypass input

Type

Nomal

DC section

AC output

Needed time

Others

Relative humidity
Altitude
Setting place

Phase

Voltage

Frequency

Rated input capacity

Max. input capacity

Input power factor
Current-wave form distor-
tion factor

Phase
Voltage
Frequency

Cooling system
Classification

Serial number of battery

Nominal voltage

Phase

Rated voltage

Constant voltage accuracy
Rated frequency
Frequency accuacy

Synchronizing frequency
range

Rated load power factor

Load power factor variable
range

Voltage-wave form distor-
tion factor

Output power voltage in-
stantaneous variable factor

Voltage adjusting time
Durability for over—load
Total efficiency in min.

Automatically change
Manually change

Calorific value
Noise
Painting color

/ KVA
/ KW

/ KVA
/ KVA

/N

/%

Tk
/ dB

5 75 10 15 20 30 40 50
4 6 8 12 16 24 32 40
-10 ~ 40°C

25 ~ 85%

Below 1000 m

In the room with little harmful gases,

salts, and dust

Three phases -three lines

200 0or 210V = 10%

50 or 60 Hz = 5%

50 75 10 15 20 30 39 48
65 89 12 18 23 34 43 54
More than or equal to 98%

Less than or equal to 5%

Single phase-two lines
100V,105V,or 110V £ 10%
50 or 60 Hz = 5%

Inverter regular power suply with bypass

system

Air circulation
100% in continuation

180 in all series

360 in all series

Single phase-two lines
100 0r 1050r 110V
Within = 1.0%

50 or 60 Hz

Within = 0.01%

200 or 210V

Within £ 2%

0.8 (Delay)
0.7 ~ 0.9 (Delay)

Less than or equal to 2%
Less than or equal to 5%

Within = 5%
Within 50 msec.

125% for 10 min., 150% for 1 min.
81 82 82 83 83 84 84 85

Uninterrupted (Synchronizing time)
Uninterrupted (Synchronizing time)

3400 4700 6300 8800

200 Vor 210V £ 10%

11800 16500 21900 25400

Condensation-free

Available for 220 V and 400 V systems

Max. at recovery charging condition
Rated operation condition
At the rated input and output condition

Resritcly limitted to VRLA stationary
battery

Resritcly limitted to VRLA stationary
battery

With bypass power frequency for
synchronizing

Capable for setting of = 0.5 ~ 3.5%

Available for the value of 0.9

Usable at lower condition for higher
than 0.8

Linear load
Rectifier load 100%

Sudden change of load : 0 & 100%

Rated input-output power, floating
charge

Inverter <& Bypass
Inverter < Bypass

a60 a60 a60 ab5 ab65 ab5 ab65 ab5 Frontarea - A characteristics

57/ in all series
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Fig. 8 External appearance of newly developed
UPS “BACSTAR” (1Ph 20 kVA).
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Tek 25.0kS/s

s '/_<—Input voltage R-S

«Input current R

100 V/div.
50 A/div.
2 msec./div.

MIN 100V Ch2 50.0mvV  M2.00ms ChiJ 78V

Fig. 9 Input voltage and current waveforms of
input-output rating for newly developed UPS
“BACSTAR”™ (20 kVA).
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Fig. 10 Output voltage and current waveforms of
100% non linear load for newly developed UPS
“BACSTAR” (20 kVA).
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Fig. 11 Sudden load change characteristics for

newly developed UPS “BACSTAR” (20 kVA).
Load change : 0 & 100%.
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Bypass current U

Batteries voltage
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Output current U
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Fig. 12 Characteristics of changeover switches under normal operation for newly developed UPS

“BACSTAR”

(20 kVA).

2:753‘#0%7‘% FRGERERIZOWTh 294 ZVHIZ SNTE, Z0L) RRRICBWTSEEZFE L7
RoTHh, #HELRS X OHEE BACSTAR ¥ — X%, % SIZEML BRI ICHE

FEAR BE B 12
H%F'Eﬁ & %) AL Z L L T D

6.4 tHAFHE

Fig. 12 1305 EfmlF 12 1 > N— F#3TE < /N (/3R
MEOYVIZ 2B hoz 0N ERYT. iR

AT

2o 72

LWUPSTHhb LWV L), SHICEE A1y 7) V=
YISOV ORRC LY, L) — R - SR
B, NMIELVWERE L THHW 25 THRIDZ
EEREELTCWA. F72, EEIE, BRI

HDBEREBIEA RS EBY, A XN=FGEP SN SR Z 7 E LT\ b =M ) UPS o Eidseit -
H & DB I B\ Thlr % EmEEL, BLO/PMEALIZORITTnE2nwEERT
IR Vo,

CYNHFZENTHEDOD bbb, F7-,
HTIEA Y N=FHHIE0 =100%DEZ% LT\»5

ZH 2 mboT,
oTWw5h,

7 FED

4R,

AL v F VT ERTTHDHIGBT & &I

Gt d B L WEl 2 A ) A, FEEM A —

AT BN & I Em it s H—=LTD ) I Zi RBIZENL7ZEBEOLD
ICHD LA T T TH 5.
X #

1) Hrp =88, 32, 1L, RHFEGE 274

REENZNNT =T N, ZOEMEHICLY, &
WALEAl & AR & L 72 UPS P8k S e, BT %
ATJEBRANR 5 B Ea M L 2 DF 2 J5HEE L

sl 84, 24 (1998).
2) BHHEN, EM—T, ILARFE, GS News Tech-
nical Report, 61 (2), 30 (2002).

54



