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(57) Abstract: The present application provides an energy storage system and a power supply control method for a battery management
system. The energy storage system comprises a direct-current bus, an energy storage module, an alternating-current mains electricity
module, an energy storage converter module, a power conversion module and a battery management system. The battery management
system comprises a container monitoring unit. The power conversion module is used for converting an alternating-current voltage
outputted by the alternating-current mains electricity module or an alternating-current voltage outputted by the energy storage converter
module into a first direct-current voltage, taking a direct-current voltage outputted by the energy storage module, a bus voltage outputted
by the direct-current bus and the maximum voltage in the first direct-current voltage as a second direct-current voltage, converting the
second direct-current voltage into a third direct-current voltage and a fourth direct-current voltage, and respectively supplying power
to the container monitoring unit on the basis of the third direct-current voltage and the fourth direct-current voltage. By means of
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embodiments of the present application, multiple power supply equipment supply power to the container monitoring unit in the battery
management system by means of two power supply circuits, such that the charging efficiency is improved, and the stability of the
energy storage system can be improved.
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WR)F, AWM., AGEFE, AT RN BI Kb if R4 R St 3L .

T £E A AW i SE AR A9 I B AR W i R e B AT RhE

WARE L, B1AKRPIHFFRPREG—HERELAOZADTE. B | 5, SREAKILP
ORI E 10, P ERE B4 20 AR b E 1Y £ Hi(battery management system, BMS)30. H P,
2R & 10 T AARBE AL AT Ao/ KA RIRBR, RETUARBARCYLAETE
Fofiffeise . Hb, G T ARA R T VA i TR B (power conversion system, PCS), B TR AR L
WMATAE . HAETASERPRANAALCTURAARTEMBNEAL.

FEHYGE, ZARFRMHOLACAAT CEILT A TAMERE L, fid, AAS
BT HETRE AR ER, ARASFAMBOERALEN RV, HBESRERNGAEALEA
12V, A ETHRERNTRALATEMB BV LA CHNNE R T MR 2VEARE., H
do, RATEAARBIADERRE HHRERRMERE, TATEARMEOARES 220V, if5E
BaesE MR EA 12V R P — A2 FRHREF AT AR 189 220V 9 3R L H 0 h 48V &)
ARY, B—AHELTHRRE RV QA RCELA LN T MR 12V ERE,

NEZTHRBRA 20 PESEHE-—ANADETRE. DEFTHRETUA DODC T #E
(direct-current/direct-current converter). AC/DC Z 43 (alternating current/direct-current converter),
AAHERRELT ARG AFEILE, BRIMRE, LF, AC/DC THET AR IR T A Jofo/ K 4
AR ABII B O ACHEAALAL.DC/DC BB TUK L AT A Aot e AR B H A
ERTERERFELAIOGERLE, L TUH ACDC THREAHGAALHBAEATRLERE L
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VHEREL 0 M THMMAZSE | POOSE LG IT/ERS, TGS EIREG R, #2
WK S £ i 4 M AE 69 R e A M R AR,

AR I TMRERAZ L P, BERAE L THEM2RF AR (B I TR E4m, L7034
TR FA HER. RHRAKE $RAREFETFIREB ST, SRiRE 10 Tiadh R T e
MO0 ERALI0MME, BT AL AR EMNLLGELE WARAEL S REERZL,
BB AR | I EREUMR L e bt R % | ERF, AMIEMERL 1 2470
S E T AR

HARE2 B2AAPHFREG—MABEREULNTER., B2, MEAL ] TOER
R AL 11, AR T AR 12, AAS K 13, At 14, R TR 20 AR BILE R 4 30,
Hob, wikE R 4% 30 8453 K 48 45 ¥ T (container monitoring unit, CMU)31. %% K4 M4 1 31
THTENREMEZRIWEALAUR T HMEZA 1 W E AN R R THEER(GBERER]
W AGARBOTRFIRAEES), AERBIsMAE AR | O IHRES. TENRAAARTOEMAERSA |
WBEARE, AFLCHEY. ABMNBHERESG | OITFEREFEZS, EER%ELT 31 ThH
AL I NOAAEHBAESLEE, URTAP R RA | #7440,

AT A 11, AL TR R 12, AAAR 13, A4 14 T A H LR a9t ik & 10, 4w E 2
B, AFETHAEE 20 095 — M AR EE AT R R 11 AR T AR 12 69Md%m, HETH
B0 20 69 % M NSR IR A ALK 13, DETBREM 20 895 ZMAB TR 14, HETHE
W20 89 F— i ank i R RAMBIT L 3 W E A, SR TIARE 20 895 M nE R R XA
WU 31 895 AR ot R T 20 IS IR B & 13 ol itk 4 DA RBEH AR,
Fo/ RAF TR T BAL R 1] RE AT AR 12 RBOA BTN RS, AR REH AR NS
VB AR PAHERMALERE A3, FARRHEHEE T3 AEE, Ad TR EEBREZR]
B ITAERA, A TRZHAELL 1 2.

AERFHFEHRPIP, HETHREM 20 AT ATEER 11 AR ERF M TARER 12
Byl R R A B — AR R AT AL 20 58 A TR AR AL 14 Sk AR R R e R A
%13 Ml BERRE, URFZE—AACLEPHRRKCEMIS _ARCE, UARE _HAC/EER
AFZAREEAFOAREE, AR TE AR EAFWHERL AP GERBLEIFE T3 B,

AP FZHAALEDNTEOARALE, APFNTE—AARLE, FARTE, FZARDE,
FUERCEFCEGRDIMER, Bldo, H-ARRIEH IRV, FHRRIEH RV, FZHAD
JEHA 12V, FWHAREERH 24V,

TR, ROV ETURZBRGHE, Ao FERAEFEL 3 @33 H AR ER
AR RRTAR, TURSZMBLEE, OIS ARALEREBYHALRITAL, TURSADR
A, 4ok, ARAK 13, fEARAER 14, AT AR 1] REMAE TR 12 POE ) ik
GEAARBEERDOAR B LRV LGT AL PHEERAEEE LMY, RETEERAL
TR L3 MAEBHE, TRAMMEAL | -2 ME, BART LR 1] foifk TARAM%R 12878 £
FREZABGFERT, ETHTARER 13 ik 4R EA30ME, TH-FRS
o T R, B2 BOHERARIELII AREMRELIA | HEALEAHALEEMRELIL L YVERA
PR BT HIBEH, TRABRRL 1 AT R,

AR RRGENG K0P, FRRTEAESE 11, AT R 12, AREE 13 sk 143
EHIAE, MEAT RS 1] R EMATRAES: RDRENRACERAVE —ARALERTAASLR
134y e R, BHASX I3MEOEFEEERTHMAESE 4HE0AREE. ok, TUAES
AXARCHFEAT, RASRAATRAER 11 AEMAETRAER 12980 REA430#E, ATA
WERENR, TARERNAREE 13 GRETEERI0ME, AHRTE 13650, B4 RNk 14
B Y R4 30, A b4 e P R 4E B R ) BT R (uninterruptible power supply, UPS), 14
P& A% A 2 S Ao

HERF AN 20 GEMTANABRE 3/ 4, 1B 38 4 2504 R iFE PR 5 —F 654k



WO 2024/041383 PCT/CN2023/111936

i

FRMEMTER, B3R 4 PAHEMMEIEE, AR EEFERLI0PHERRABRIEEA3] T4
BATR S B K, ARTEFRL,

B3R, ARTRBM0 QELE — AR TR, F R, FZhRT
B 23 A F AR T BAR 24, R, F—2h BT 21 M AGEA S ) BT Ak 22 69 N GE
WA AR TIRAER 20 495 — A%, HIUAT RS 11 JH TR R 12 9 dissimdi,
R TEAE I N REESE DR TSR 23 NS MR, 5 R THAE 22 49l
SEVE RN ETIRAEM2069% bk, HELRBHFETI OFE AR mERE, FZHETRES
230 F— B AR T BAEM 20005 ks, BEEHRLEEE T3 GF —mAmmiEE, Lk
R, B ERTHER 2 SHNBIE_HELTEE D R F DR TR DI ERERALEE
31

A=A SF A XP, B2 R TA 2] BT GRT AL 1] it 69300 I R & 6% Ak
TRER 2HHOACESERIZ~ARALE, ALATHF—AACEOE ZHF TR 23 #4,
R R 22 AT HAT oA [ Ml ) R B R A AT iRA R 12 M h e 3R W R 4
BAFZHRACE, FATFZHAACEOEERANEET 31 0, dogb, Tl _HETHEH
2 @ERARIFTE T REAT AR 1] E M TRESR 2B RE.

B R T A 23 A TR 4B ARCEREALR 3 MHOBEARELE, URS
—AREAEPHRKLEEAE _ARLE, BE_AARALEEBRAFOAEARLE, FATEWARE
BwEEmBEEE L3I, i, TUUELE AR TREE D2 B RACHEBAENTEERLEE
B3 MFEZHARVE, FRBIFE—HET IR 2] Ao f RT3 F AR AERT
EERUEELII WEFOARELE, LFWARLEOMARMAES R MR UGARLERALRTL
PBHEaFEELE, URF—ARCETHRRLE, ATRIALHE,

o 47T, DETREM 20 O EH —DE TR R 2], D E TR 22 fodh Zh BT A
23, Hb, F—hERTMAIR 21 M ASRIEN DR TR 20 69 F — A%, BT RAR 1]
REMAT RS 12 Y disainiklE, D ETHED 21 9F U REELE = H BT 23
B E— i N\ss, B—HETRAR 2 E Bt g AR TR 22 AR, FZHFETH
By 22 69 th R E A D R T IRAEM 20 69 % kiR, HEERLEREEL I E ARt §
ZhRTIAE 23 E MR E A DR TR 20 695 —Hrtian, HEERGEIRET 3 9%
NG EE, CHRAR, L REGEEE DR TBER 2D S _HETRER 2 EEE LAY
A3, B XL TBIE AR LTRBERN o B AR TR I ELERALESR L3,

F— R TTRGFENAFTXP, $—hETHRAER 2 ATFHAT R 1 KB AR EREHE
TR RBMEBNCACEHBEAF —ALALE, FATE-—ARALERE R THER 22 o F =
DELBABER 23, F_HETHER 2D ATRE—AACEEBAFZ ZARLE, FLATHF=
REEGEEMABRIFE T3 #e., FZAETHBR 23 A THEEER 4 bR i A RAg
Z 3B BRLEARF —~AAREPHORRELEEAS —AARACLE, ARARF _ARLEHRA
FUEREE, AEATERARLEERALEL L 31 #E. 4odt, TAABITE—HET WA
2B AREBI AR, REATE —hBE T DS DB TSR MBS EF—HARE
HBAERNTEERUTEA N OFZ AR, @3 ZART B 23 F 5 - R T A 21
B E—AALERBAERNTEEALUEEA WEOARELE, AnEEHEEEL3 TS
FIATFTEZ AR EAFOARY RGBT I, B TR E,

wB 3B 4T, PR ETBER 4 OFE —MAREANDETREM 20605 i Ak, HA
WK 13 W dakmElE. S ET IR 24 095 T ANGEE A HET R 20 89 5% SN,
Sttty 14 hirhiondnidiE, PR TR 24 At ES Z DR TR R 23 65 ZHA
e WHMAW, B—HELPER2 FOHE LTI 24 BIFE DR T B EEERAL
¥ T3] (RERFTHELI0 XL PHRRARME, P, EREEET, LhHETE),

Fo— e T g I H Kb, BvIsp T Ak 24 BT 14 oy HIR e EA B IRAE 13
MBWBERLEPHRRKECAEAHBANFZLAACE, S EFTHER 23 ATHFLARACEfE —
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AREEPHRRKEIEEAS ZARLIE, 4ok, TTARKRBAERER 4 AR5 13 REBGARE P
ERRRGPEAARLE, ARBRXATEER 1T MHOALEREMAEATASEE 2B AR
SRR FE—HALE. BRFRAARCEAE —ARCEPRERRRGARCIEEANE ZHABE,
AT AT H AR RN E WAL 30 T4, TRIAEKE,

FEZAET RS A L RER R RNENTARBREB S, Bo~R7, BS5. B6fB70HHhAdiE
FHPIREGY F — R ZANENTER, BS5. BB 7 POSMEILE 10, AADET R
W20 PHEANNFETRBERTABAMARGE, ARLFEHA,

WwB S5, BofB 7T, LT IHER 30 LA ESEH L Tibattery control unit, BCU)32, &
AL 1 PEABESAERE (F—RERTURH S A RAFRKAR) FALT, Lkissl 2T 32 7
ATFAERNNE L REGLEELYL, AEXTE AN LELAUEH SR EEPH LS L LR EHKE,
B &R R B R AE Kk, X BRI E AT 0454 K S(state of charge, SOC)A. EKRE
(state of energy, SOE) & . A & 4k & (state of health, SOH)A | 7 #& X & (state of function/power, SOF/SOP)
1. %4KAE (state of safety, SOS) 1A, RAIHRAF, ARXTME R, EP, SOC T UAEMY L
WF AL EH N, EEAHN 0%-100%. SOE Tl M A Lhf fetit s, 3T EERH, BAHAHLE
2. SOH TUHB AL R LW AT Hd ) £ ast, w4, SOF/SOP A Tiftk¥ ik
2D EAHRE . SOS A T iffF R iay s R e bk S,

B S AR 6 T, BPEARTHMRIR 23 OEH—NETHREA 231, ZH—NELHEE T 231
RMNSEE A F ZhE T HAER 23 AT, P, F—HA%, FHRNBF. F—mARTlE
BE—DFETRE 2 M E%, FoMAHTGEE WA R TR 24 6%, AFF A
VAR FH WA ETRAR 24 64 h s, F oMART UEES — DR T HRAE 21 69t ok, &Ek
RV, BEZHERT PRI TRAIF AR TR A2 H5E—H R TR 2] Bk, TTETE
—HEFHET 23 EEOHR TR 24 40k, F DR THREL 23 OF —WHEENE =
R IAE R 2369 % %, SRR R A M AREERE, B R TP T 236 E ik
IR F Z R E MR 2360 F — i dsn, LRDETHEM 200805 —rdsn, BEEMALEEL I
B —ty AshARiE . HAAB, F—NE TR 2 A F S ET AR 24 TR E—hETRY
A2 HEREMEEE T3 Mk, L3835 —HETHYET 231 Hokisd 2T 32 Mk,

=R TROFAFTAP, F—HELTHREL I ATHEE_ARACEAHEBRIFOEREE, A
TEOARCEOERAUREL3N Y, F—HETHIT 231 EATHF _AACEEBLYF =
HiRwE, AEATHF—ARALEAREAER T 32 e, b, BAR—ADELTHRETH)HEE L
THALRIOPHEERLLLE T3 Aot ® R T24E, RETELETRALAI0MSEHE, AT
REMEEAR | 920, AREFEHIEAN B2 E, TUANE R L EGBEELRY, FETE
WLE R REA YRR SR E TR R BRFNE, AHHEELRENELRPEE,

B TR, BEAETHRBR 2B AEE_AETREA 2 AFEZAHETHE L 233, P, F
RT3 Fe B R T IF T 233 A9 AGRIEN B F TR 23 A9 AR, Hlde,
B NGE B RN B R TR T 230 Gk SR AR A B S R T A M 23 69— ok
LRAETHEM20 095~ HSERERUEHELET3 HE NG MER. F 5T HE T 233
F— B mEABZ AR T AR 23 E 3%, TEADRTHRBAEB 200 E =%, 58k
SHIE T 32 Ay AR, ARRBL, F AR TREIR 2 AFOAE TR 4B EE A FE
THPA2N HEEXERBIERAI &8, F—HE TR AFON R TR 24 BT F=HF
TR T 233 ks d R T 32 Ak,

B—RTROFAFTAP, F_AHERLTHREAL D ATHEE_ARACEAHEBRIFOEREE, A
FEWARLEAELERRELT I Y, F2HETHREL 2B ATFHE_HALERBAF =
REE, FEATFEZAHRL RGOS R0 32 #d, dopt, B3RO HETRE LGB ELETHER
%30 PRIERMBEEL 3 i, HAX PR DR TRETEREIZEAL 30 PR LT
NEY, ATRIZMAELRL I OBTH. ARREFEL 2 BEZE, TR E B KRR
#, ARATEE AN LEALEFEELREPHERGEAERF R, RHYHELEEG LRI
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o B 5 B 6F B TR, Wb L R 30 4% D AR E I T (battery management unit, BMU)33.
ZR e R 33 AT ENAMMERL | PRELGEE, LRAARCEREFE L, BT ABIEH
B AL 1 R TR AR R g ool it R AE A A0, AR T B AL | 2456000 QR
e RETHERSG | 9B E, EHKPRE,

WwBS, B6ABTHT, FZHETHER I LOEFOHNETHRLET 24, ZEOHETHE
7234 9y NSEAE A B Z A R T A 23 69 NSR. Plde, B—ASR. B MARE. FUHERT
MET 24 HFHE IR F WA ET R 24 Mk E, FRHETHRET 234 R EEERNFE =
R A 23 6% s, S ERE L 33 MikkE, LA, B R TR 2 AAEWY
BE A 24 T VGBI WA R T HRE T 234 G e P L3310,

=T TEAFX P, $FOHETRET 24 ATFHF AR EHBRAFE ZHALEE LR
FRRTIZEE, ok, HETREE 20 POHFZHE TR 23 PHFEAHETRET 234 7T 1L
PRk et 14 Ao HRAE 13, VARZUAT @A 1] REMA TR 12 PREMZREES RN
BV EWET I3 NEZHACE, A EET 33 TRATH AR BRI IT T4,
RT3 HEZE, TULRHAEMMELLL | PREGEE, LAURLERAFRE L, &
TIAB IR R A 1 8 TAERES AR 2 o it R AE RN Fa, AMTIEME RA 1 2476
STRB‘TEE, RETHERL | OB HE, & ANK LR,

FR2AAGE, BN ETREAI o FEZNETRE T2 ETUNE AR EH RN TR
FHEZAALENARCLE, EPRALHEZAARALE—RQELFELT 33 #E, FWUHETHRE L
234 LUK F_HARLEHBARRTHFZARLENARACLE, LA b5F—AALE—REbk
FIRR T 33w,

F—hELTBRES 2, o RTHRAER 22, FEHR TR 3 F W R TR 24 69 A
PREEMTT ARE R, B 94K 10, I 8. B oA R 10 5 A A K P IFRHEE 5 — etk R RNBH T
B, B8, B9FfEI0HRr, H—HETHEER2 TALIELADETHREL, B, AC/DC T
£ 211, ... VACDC BB 2In FnANELHREAL, L P, n KTHERE | 9B HERITE KLY
BARE, Ad T URESRHHETRE T,

=R TRGTEAFXP, F—DETHE 2] ATAESADETREAPHBFARTRE T
B, AT EANDELTREIAPRAAFDEERE LI DR TR TF AT RAR 11 Hihéd
TR ERF AT AR 2R RSB F LR IE, odb, TAAEEN ACDC BT8R
RAKER, L8 ke AC/DC TREENF —HETHE 21 895, TREHGF —HE T B
He 2l TARGYT M

ARS8, BB 10 P, LACDC EH-EEAFH o E T i 20 #HEPIBLA, FRL, =
HERG WA 22 LT AEIE-ARSEANABEH AC/DC TP E TR —ARF ATk, B
e AC/DC THE 2B FZ—NETHRER 2 foF ZF X K3 EEATRER 11 RFMETR
P12, ACDC TR 2 A FAFZF XK FlH, BE—DETHERL 2 MBS FE—LACESH
BAFZARCE, HEATF AR LESERMBEEE T3 fHd,

B 9A4P 10 P& AC/DC FHE 22 @4 % =7 X K3 EH AT oA 11 RE ik TRk 12,
R WA R K4 FESURT RS 11 A ERAEY 12, B 9B 10 P85 AC/DC T# 3 22
STRTASWH X K4 FB0F, H3ORT A 11 B e i R TRER 2HB0TAs
BEHBAFZFZARELE, ARATFZARACEGEEAEEE L3I HE. F2LAGNE, FZFXK3
Fo BV K K4 T AA B — AT RITRGF %K.

WwB A 9T, B ETHRESE I TUAESEZ_MRE D3, FW_4RE D4, DC/DC T #
%231 Ao DC/DC T-E 234, Hp, B MEDIEMENFZHET A 23 695 — M ARkt
BH—NETHAR 2 kg, FZRE D3 AR ME D4 &9 R RERE DC/DC T %
231 #2 DC/DC K 35 234 694 N5, Hv E D4 G EMMEN FEZ R T AL 23 69 8 — iy A%k
HEFWHET B 24 69 H 3% . DC/DC TR 231 d9M 38 E A $ = B 5 B4k 23 69 5 — il 3%,
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Sd bt s R4 32 Wik, DO/DC T3 234 69 b oatb A B h R LAk 23 6958 =4, 5¢
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AR 24 Bk k. B = AE D3 &9 R Mok W ZME D4 69 iM% 4E DC/DC E #3232 F= DC/DC
TIE 233 a9 AE, DO/DC T#BE 232 a9k A S v R TR 23 00§ —mhon, H5HR %4
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BT 32 AREAE. HFREIMKE DS 6 AMAE S MG D6 9 R MR DC/DC T8 E 234 89 NG,
HEZ DRI 23 6% 3%, 12 DO/DC T35 234 d9in s 5w B2 1 33 ik, Jo
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MHOEZARALEPHRALEFAFZAARLE, BSAZFZARCENS RO HE.
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Q0B F AR RE, NFBEZ_RE D35 R RE DS, AR LS _HE D4 fof < ZRE
D6, G, B DC/DC EHBE 2N WHZARLEHBEAFE _AALE, FHERALEL T3 e,
FBIDCDCEBRE2BRFZARCAEAHBRAF —LACE, @ Eibid L3244 €. i8iE DC/DC
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F—FAKI BEMAETRER 289MAR. ZR2HETHRAES 15 AT HMEAEEE 4 E0ARLE
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BEHe A 09 3R R R R A AR TR i R R A FE—HIRA B A,

A—FTROGFAFTXP, F—AETBEROEEANADETRET, HETRETHHERTH
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