25k 12
2005 46 H

ey CER| R B S
Proceedings of the CSEE

Vol.25 No.12 Jun. 2005
©2005 Chin.Soc.for Elec.Eng.

XEHS: 0258-8013 (2005) 12-0073-05

hESES: TNS6

XERARIRED: A FERSES: 47040

UPS t B RF R EMESZFUEEEMR
E @, THE FRE, RAES

(eHmEITRFUAFR, T HRE 7MT, 510640)

COMPREHENSIVE STUDY OF UNINTERRUPTED POWER SUPPLY
SYSTEM’S RELIABILITY AND ECONOMY
WANG Gang, DING Mao-Sheng, Li Xiao-Hua, ZHAO Jian-Cang
(College of Electric Engineering, South China University of Technology,

Guangzhou 510640, Guangdong Province, China)

ABSTRACT: Technique to evaluate the comprehensive index of
reliability and economy of UPS was proposed. It is useful to
design and estimate UPS system for vital load. The paper
analyzed the operations of three typical UPS solutions and
proposed an applied technique to quantitatively assess their
reliability. Failure rate and average repair time of input-bus unit
were calculated by state spaces method. Power reliability indices
of whole systems were computed by min-cut method. Finally, the
Reliability Life Cycle Cost (RLCC) of UPS system was defined
and calculated. It is a criterion to find the most optimum
reliability-economy solution. The proposed approach is useful in

decision-making among different UPS system solutions.
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Supply; Reliability Evaluation; Reliability Life Cycle Cost
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Tab.1 Three solutions of 220K VA load

UES MRS fic H

1 HPLIEL 155240k VAL R FABL,  115220kVA UPS
2 KA H 155240k VAL R FABL, 215220kVA UPS
3 U IR R3S 155240k VASE R LML, 415 80kVA UPS

*2 EHREH
Tab.2 Modules reliability indices
220kVAUPS  80kVA UPS

W BB Ax10%/h7! Jx 105! h
1 EFibiL BM 22.831 22.831 12.0
2 S kHALG 61.827 61.827 24.0
3 iU 1388.89 1388.89 24.0
4 HBERITR ATS 0.328 0.328 12.0
5 HABRZ BI 0.578 0.578 12.0
6 IR FM 0.370 0.247 12.0
7 BRI RM 12.230 8.153 12.0
8 ARKIELIM 37.100 24.733 12.0
9 AR wM 5.393 2.697 12.0
10 FEHEH MM 22.228 33.342 12.0
11 FSEERITK STS 2.837 2.837 12.0
12 %t Bk BO 0.578 0.578 12.0

—
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Tab.3 Cuts of input bus unit failure
time over discharge time

% UPSZiit  BMUCREE]  BEEMR RIEEE LR
7 kVA (ta/h) fgx10%h~" (re/h)
1 220 4.4 0.9138 7.6
2 440 8.8 0.6333 32
3 320 6.4 0.7736 5.6
£4 UPSHIBRKI
Tab.4 Failure of UPS converters
. s 220K VA UPS 80KVA UPS
&4
KR B <1070 th  xI07h'  th
1 MK 37.1000 12.0 24.7330 12.0
2 WM 2L 5.3930 12.0 2.6970 12.0
31 BMAA 0.0069 6.0 0.0046 6.0

32 (RM or FM)%k3%
b3 425000  11.99

27.4346 11.99
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Tab.5 Single online UPS system

S LE S Ax10%h™" r/h
1 At BEER R 2K 0.5780 12.0
2 i N BEZE AT R KN [R]>4.4h 0.9138 7.6

3.1 UPS HLJE 3L
32 | (MM or STS orffit NBFEE 1.0) 5% 0.0263 60
z 15181 9.25
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Tab.6 The hot redundancy UPS system

ES ES Ax10%hT r/h
1 i H BEZR 2R 0.5780 12.0
2 i NREZR T R A 7)>8.8h 0.6333 32
3.1 UPS1HLE K%

32 [MMI1 or STS! or (UPS2 0.0261 6.0

and N BEZE H0)] Rk
= 1.2374 7.51

RT HHFIKUPSH LR
Tab.7 Four wireless parallel UPS

e EES Ax10%h™" r/h
1 iyt REER AL 0.5780 12.0
2 HINBERICRECKINTT>64h  0.7736 5.6
3.1 PIUPS LY 3%
RV 0.00001 4.0
32 SN BEER L TT K
by 13516 8.34
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Tab.8 Reliability indices of three solutions

Ji% Ax10%h”! Tyvrrr/h A
1 1.5181 9.25 99.998 %
2 1.2374 7.51 99.999%
3 1.3516 8.34 99.999 %
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