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[ Abstract] This paper explores the optimization paths for energy efficiency improvement and management
strategies of uninterruptible power supply (UPS) systems in data centers. It analyzes the current energy efficiency
challenges faced by UPS systems, including issues such as energy waste and high maintenance costs. Research shows
that the energy efficiency of UPS systems can be significantly improved by introducing intelligent management
systems, high - efficiency hardware devices, and optimizing maintenance processes. The intelligent management
system can dynamically adjust the working mode of the UPS to adapt to load changes and reduce energy consumption.
The application of high - efficiency hardware such as IGBT technology and lithium - ion batteries further improves
the energy conversion efficiency and system reliability. The optimized maintenance process ensures the long - term
stable operation of the system and reduces the failure rate. These measures not only contribute to energy conservation
and emission reduction but also significantly reduce operating costs, promoting the development of data centers
towards a more green and efficient direction.

[ Keywords JUninterruptible Power Supply System; Energy Efficiency Improvement; Intelligent Management;
Data Center

1 TR 2 HEAL WREVER I RCRAR TR . 4 RA
B BEARRRA A A L oI = RE S, LRGN 7 i i, M
ATTEGER AT, AW IR RS (UPS) AEufR  IEEARIREMAU-2, Oy 7 R X LBk, #TFT N A
AR ISAT R AL, AREERIEMO. HdE TRIAWRRFRIENSR, SEdd aeE
FRCSK L B ) R AR 45 UPS RGBT BERSE. m il T R R A ey e k2 7+ UPS
FEEMEICONREE . JRTI, 1548 UPS RGAESLPRNM  RGRVBKRER. IR ZEETERIIAL SR A A B

il

PEHRIA: T (1977-) 55, W, FIHTFERE, SEBOERIN, 2PikE, BRI L.

-27-


https://jeea.oajrc.org/

T

H O AN 8 W7 B YR R S ) BE AR T 5 BN

TRRCRERE, IERE RS RG] S FI 25 3L
ao PRVIXELSENE IR, X HESDEE A SEEL
SRR R A EEE L.

1 FEllie R RS RSN 5 FE Bl

HE Hh L AN [R] BT FELYR R G0 (UPS) S R 254
A FRANAE i B A R B IB AT (1) SCBE UE lt,  JGLAE THI X
FL T el T SR T B AR Y. 4T UPS
ARG WAFLERER T, X e ) AN D T s
FRAS, TR BEIE R T A A B A O O
BRI K, HAEFEMTE SR T, X3 UPS
RGO A B B A AR R ) 1) o SRR R
Y2 UPS RGUH T WIS EFIEAR RG], S8R
HWSCRIRT, S e EEAAm I FEh R 2, 1
T ARER R . 55 UPS RGTH =430
WETFB, MEDUSER EIR R RE RS, #—F
ST e T

RN TR EIR A, AN T RBIAA UPS &
Gt TAENLH S L R IR . £ 48 m#E 4 UPS #E 11
HLIEH IGO0 S FE— @ i T 4E R i
P TAE, XMRFELMRERIFEA R 2. B 3
R, UPS RAMBEM S KA RELH, £
RS T, FLRERIMICAAE . MLk, &
IH& & M 4Ed 5502 — AN Bhak, B s AR
TEEAOLREAR T, T H4E P AR m &, Al
KT UUEMATTE S, 15 UPS KRG = B AL
HEFB,  TGiESE RIS AT IRAS BAIE L A7 381k,
SEEAMOBERIR T . BT IR HAA ] R ) S
AT IR T R BRI NEE, w5 N ReE
RGBT, A DLA RUR AR IX AL o), 42
FHEE PR RE LA,

F R R AR INE, R EEREAR
R BRI T3 UPS REMIAE S REE, b
u, ER SN REE L RS, W LSRN UPS R4t
AT RS AE IR SR, MR TAE
B PSR R R S M B A 3,
ERTHRERI A g — . XM AT
R Re B AR DR E SR, A BT K
BARRERE . W LR G I8 IR L%, AT LLKIE
FEFETE UPS REMRERL, RN T A K EIZE
FRAS, TR IR M . 25 B RTIR, IR BT I
fif R UPS R4t FARAE R RE R A, o T-HEah Bdls

-28 -

OEZR . SROT R R EEE L.

2 HREEIERITERT UPS RGRe PRI A

BREE B AGUEAE W HRIE R S (UPS) RERE
THehgrisE B R E B A . i ST IR A A
o, BREE B AR SRE S ST E UPS I TAFRE
LU NEAN R G 8 7 5K AT S I RE R FR) s 28R P
XA ARG K T B EEANL AR SR, AT
LTI HE /3 SR 224, JF HEh ik UPS 1igfT 2
A WO R DR s, DURD e ERRE. A
R PR GEH AR IR D) RE Fo VIS 4 N G IS Bt A
RALUPS RSB ATIRSE R, K AL
TR, 3 Y DR 8 o5 ik e S B A RERE - i BIX
SESEHEROR, Bl b0 T DAFE FRAIE MY 55 3 B2 1) S5
& iz E oA

FESKBRR I, B REE AR F AL T UPS
RGIRERL, E3ges 7 H TS AT ey o i
Xt P SLEE B 3 A . RS RENE IR H AT RE S EUNCR
BRI ERA R SR AF BB E LA, SERTHEAT TR TGRS
XA BT RE UPS RGHIE M A, JRIRILIGZ
Ao e TARIRES . B REE B AR GIL e 5 AR K
ORI B E . (DCIMD L HAER, 4Rt 4xTi )
Hll b0 SRR BT SR o 3 B AN R R
R RG] A VR R AR s AT, i B
TR SN B R SR o SXFEAMN AT LA 1 UPS R4
fItERE, A BT AL EEA B O R RERCR B

KB RE R PSR IS RIR T UPS RGTRERNIILAE
T T ORIERGE A EA . R
LI E R, WRIRE AN H Z R T aE U
FOREE . (RS EE B R TT RIN, AA 2
AT T B B R R 5, 5 Bl B IR AN i o
BEE 4 2 E H i %, (RS UPS RGN
AP 5 G R Bl R A e B — 3. 8 AL
B R SR AN i A e, ) AT R IR R 4
BRI IR, PRI R G ) 2 e Aa 838 AT -« 45 L ITIR,
B REE BSOS (N N T UPS RGLRERGR L 1 o
A AWISCRE, RN BAES) 1 B b s w3
ARSI T 1A R

3 SHREHFRIT UPS REG1HERER RESAIFZ M

FESRTH AN IR R 48 (UPS) e S RER i
RErf, BEAETH AR AR B IIE T o R RE
WEPFAE AN RE B35 FEARRERE, LRI RS NIAR



T

H O AN 8 W7 B YR R S ) BE AR T 5 BN

SE PRI S o SR P 00T Y IGBT (LB SRl 2
A VR D FOR T BAK IR )i/ B B e R o B HEAE
45 UPS fEANF BT T #RRECR LR HIRR -
PRI BRI, e g1, AT RS
FIETIR % i, AMUARE N, ER R, mHAA
B e P RE B AN S A8 T A o IR TR M
Hhta T DAFEA BR 2 8] N SEBLE R RERE 0, I
VR e R Ei9E 71 SN ] 1 i £ N

WAL SR W C MU D i P PSP S i PES
ARG RERTT UPS MR EE KR —. WH
UPS DpAE RN, B ARG iR . %
HERGIA BUEL RO P R AR BES A R0 PR i A il
JE, HitR UPS RGE i MBI AT IR IR R K e IR
& U AVER RS, AT AT Ik R A
BURTERE R, R mT DUER ORBREZH 1 ) A5 F A3 e
SRS T R SR A A SRS AR RE R T A 5%
BEPTAE . XEEEORBED IR B iR gt 7 EIMR
BT HE, A RS £ DRAIE T SEVE 1 B R PR
H P BT 22 ] B

FESCPR R h, PRSI 1 R R R B LR
HREZ TN ER, GBI A Kz E
i AL SO RGO NE S . B AR vy i B 1
BERE LR ATRN, ENKIZERE, ek
(I RERERTH AN LEY™ 2 1 e/ DA AT REME Dy il s ok
REMAETF R ERR UPS RGTHETT =N, M
REAT S A ez o i, FROLSEIE AR L RE s 72
PEREMTRE R 18] U fRe P B A Al vk 7 58 . I
R, AMYATLAMESE UPS R RIL, TRE
R OB NSt SR TT R R

4 RALLETFRIZLURS T B 8T iR R G I AR

PACHES AR T = AN [E B L R 48 (UPS)
HIBRRER A R . 3 S T V44 T ),
AT LAAT 280 DR B 46 e 3 S0P 4 LI ) AT RE DR
Yoo TPH TR AT E IR A L TH AR AL
B, GIB AL WA SRS A RGAE, HIR eG4
AT TARRES . R BRI TRMEAR, 7]
PASCIY ERER UPS RGN IIEAT S8, I T4
S B I 8 o T R A IR 0 A R s
A CLPETE 7E ] FBUAR A5 ™ H 2 BRSO
PR3 AN B R o PR 40 Ak A BV AE K

-29-

TR A A3, 5 T ARG T EEPEATRE R

fEHEIBYEF, K E e e th 2 1R T
UPS RGHEUIIAH RTBr. HEL THRREW H 3k
17— RIVHE LS, i ST R H B Hrss,
> TN T TR R, AR T AR ARl
RETE. BB RGUE T DURYE S bR 381G DL 3h 25 1
B UPS I LARRL, DUENAFRERERR, #—
DB EARMBEEMET, ARG LLA SID)
ERER, PR D ERRERE. IXPh T AR
r ARG R SE AN R, A SRR e
INEEE, A7 BT SEHLUE R R eV AR B

N T W ORES S 1 Rk, i L — 5
(R PAG 1A F R BT X UPS RGERERAHIRE I . X
BAEE WA PR RETE AR, AN REURAE A 2R (PUED -
YT HREIN ) (MTBF) 45, JF % I REAT o 5 A1 5
o TR LEASFIB B R, nT DAMERA DAl 4E 47
WENMIRCR, R F BRI s . ATk ARE
MEAESL B AR R — 2, AT R IR LA
], ZREIB XTI E, AMUATLLEZE ST UPS &
SRR RERL, I BE MR O TSR e SR
A3 IXAPITIE IR T Y AR A R 7]
iR, BRI REUR L ST RS E TEARE
BUNPS: 270

5 57k

A SCRNARDT T K8 v A 8] I LU R 48
(UPS) IIRERER T 5k, Wit 18 RS B RGN T
e BB T R A AR A S 2 AN T T . TR
B, 3 5 A S LA i, AT LU B UPS
RGN ENE, EREA MRS E A, 2
BERCHE O R TR SRR T . AR AT FE R 4k 8 ki
BRI SN IS &, B PR R TR LR
P e ] S A [ S e B REEOR FH R, UM
Xt H ot B Bl PO RERE B . IXEE 55 T
g, R R O SR I S SRR

S35 3k
Ze4 50 B0 0 A (1 IBT FRLYR R SR RE A AT 0145 B
AR ST768,2024,38(5):45-51.

PN, T A T B B SR (A5 0 UPS RGiAR
T[] o SRR 7H,2023,19(2): 112-120.

RIA, X e R RERE P AE SR T UPS R GETkRE P KN

(1]

(2]

(3]



T H O AN 8 W7 B YR R S ) BE AR T 5 BN

TRITI]. A A H3116,2022,41(4):78-85. M. 8 /1 R G R4 54511,2018,46(10):156-162.

[4] BRI EIEH O UPS RGP R RI).f [8] Bk, 7 i B v AN 1R I H Y0 2 4 W S 2 1 4 47 SR Wt 1],
P55 T RE,2021,26(3):213-220. B B FHR,2017,40(8):134-139.

[5] Ak, B0 5 — R8s b Gkt UPS REGEHETHH 5 S0l
(1] 385 54,2020,42(1):145-153. BRAR AT ©2024 (5% 5HFHGREUI TR I 410 (OATRC)F

[6] FibARBCH ISR AT UPS Rgothiomrprgy o ACEIIRIBUCEE BT R
https://creativecommons.org/licenses/by/4.0/
[7]. ol 4% -5 H1,2019,32(6):98-103.

MOPEN ACCESS
[71 &2 BIE O UPS REGRERIRTIH B R & 2

-30-


https://creativecommons.org/licenses/by/4.0/

	引言
	1 不间断电源系统能效现状与存在问题
	2 智能管理策略在提升UPS系统能效中的应用
	3 高效硬件升级对UPS系统性能及能效的影响
	4 优化维护流程以提高不间断电源系统的整体能效
	4 优化维护流程以提高不间断电源系统的整体能效
	5 结语

