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(54) Title: METHOD FOR CONTROLLING DIRECT CURRENT BUS DISCHARGE, SYSTEM, COMPUTER EQUIPMENT,

AND STORAGE MEDIUM

Receive an active discharge command
Acquire a motor current signal according to the active discharge
command
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Convert the motor current signal into a current signal in a stator
coordinate system

Qutput a voltage control signal in the stator coordinate system

on the basis of the current signal in the stator coordinate system and a
random current reference instruction of a preset stator coordinate
system

Convert the voltage control signal in the stator coordinate

system into a three-phase voltage control signal, and control the
working state of a switching device according to the three-phase voltage
control signal

Control the switching device to be turned off when the voltage of

the direct current bus is lower than a preset value

(57) Abstract: The present invention relates to a method for controlling direct current bus discharge, comprising: receiving an active
discharge command; acquiring a motor current signal according to the active discharge command; converting the motor current signal
into a current signal in a stator coordinate system; outputting a voltage control signal in the stator coordinate system on the basis of the
current signal in the stator coordinate system and a random current reference instruction of a preset stator coordinate system, converting
the voltage control signal in the stator coordinate system into a three-phase voltage control signal, and controlling the working state of a
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switching device according to the three-phase voltage control signal. The working state of a switching device is controlled by outputting
avoltage control signal by means of a current signal in a stator coordinate system and a random current reference instruction of a preset
stator coordinate system such that a motor controller discharges, and thus the problem wherein there is no way to prevent stator current
from generating mechanical torque when a rotor position sensor fails, and therefore residual electrical energy on a high-voltage direct
current bus cannot be quickly discharged is solved.

(BT WE: AR WW & —MEG ERFLEAT % B4 R i RIE g 3 is
LRBCAPLRFAR T KT IR LR S MO E TR R P IVARRE S BT TR R TR
RS Tl TSR RN B S H48 L W€ TR R IR IR HIE 5 KTk e 744
AT IR G 5 H 8O = AR BE 5, FRARYE DT id = A R B R - 2 0T o0 S A 1 T AR
Ao WL TSR TIHRREE S SOE TARRIOEEHURRS B 1S E TARR TIREE
B T BT R BB ARG, L S 5O, Al T 2 B 100 B AR AR R AU, B iR kg
THF AU, WIS BRI EOR 5 e LR A2 R s RE T Ao TR AL



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

BHARFEACT &k, R, HHIRERAEHNR

BARARZ,
KAWL RGN ZEERAGIR, $NEAT R —FEH LAFERE 7k,
F%, T EAREREENT

FEXHEKR

KA KBE T CHAEAIEN CHAIEH) Z s /ERA, WA wke (5
EEE) | BHEMETE (ENEFR) \ KER T e LG ERE
BUAMR. HNARAELEHELAMAM— AL HREELE. ESZTHEFIALT,
A REQAIBEC RGN, FLELHEIREE, ERAHELAFE LT
EerREAFERMASE, IESEETRLERZEME L, HitesNi
PaBERARRANIELZIHITE, BiTI—RMERR (e 2s 7)) FS
EHARFAR LR REIT (BT 60V) o EAMEIAEMARNSEZ
Gy AL,

Baled s E R RN TR T &, AR ELIAEY, FEHTFLIEARS
(dost 4% T JE K Resolver) RARBAHE Tt TH A, RERELTHAE
FETFTHR (RA DEEAR, XF QiEA) , AILE T HIAZ EIRILIE,
2R, $HFLEBEBRBLRAT, ARG IEZ FER~EWMIALE, KRS
B KRR & E BLIRF K LR R ERIT

XANE

AT, ALEHANYEHETLEEARERNN, FLEBLE T LA A
BARILSE, Mfn FE A KRR S ELALX LR TR MAIFW R, 24
—MEHALAFELET A, R, THIREREHEN .

—APis | AR AR Tk, i

BN E BN AR A

ARYE P £ 3 WA 3G A R AL RAZ 5

1



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

T AT HREA R TLIRE THRRET

ATHAZTHIFREATHELARET. XETFTLGRZGHENECASETHS
bR TAARRTOERERES

Frork g TAMRA THEEERETHIRA AL EEFET, FREN
K E AR EIEHE TR T XS A TERS

RSP —ANERBF, Lt TH: SAENEELAFRGOEEKTRXAE
B, A% PRI K BT .

BREF—AERG P, FEAMMELALERASOENERALATEZTEOHE
Woew R Mo ERR, AP, oMy ERARANHRZEMEA0, iy
WHEEA 0, a P ELCRWT EZLH BHPECRNT ZME, afhp=
B £, BRoERIAGT E£H 0,

BEREF—ANFREBT, TEFIEL FTAFRRATHERIEFE TN
MEEEFET, FRBETLA A EREFEFTER T XESAO RS T E
L4

Frprid g T AARE TR R HE 583 % Clake T A ZA0d E5
KRR

= R EME TR AR TEIAF, £ PWMES

1 PWM 12 52419 X B 469 TR RS

BH P —AFEEF T, KA Clake THRIGAAAECMERIZFTHEA T T4
AR T IR T

T H — R P, ﬂ&%]ﬁiﬁ&é&z‘i%%%, 0.3

A AU, A T TR

KBAZ T, B TARIETE LA SRR EHERIEZ T

BT8R, ATRHAELAENERETHERA R TLIFE THRAES

Fo5imE Rk, ATATHAZFAGATHELARZS., HRETEFRE
MRS F RSB 2 T LRETHEEEFZS

AR, RTRHAIEETARETHEEESETHIA ZA0EEIEH
125, FRABIE Z ARG R T 155 T X B 409 THERS

2

§_ %/}l
h:2A

EE; U



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

ERP—AEHRE P, FOFE: MR, BT EENELASRGEE
T FORARE, d2 6] AT IF X B 4877

B — AN P, IR SR 645

EEHgE L, RTFHFARFLHRATHEEESESETE Clake %
R A ZARE R FE S

FH5RASEL, ATH AR5 KRRy TR, &4 PWME

FH 2, A TAE PWM 1 T8 7 X B 460 T/ERS

R —AEEG P, —FtENLE, QG HE. REBUREME
Pk Ghg % EHTAEMAAER LB ENALR, PP RPATHT L
H AL BB R ILPT 9358 LR F R 8 7 ik,

HEREF—AFERBP, —REEANR, X EAGATENWRES, HREFK
A B PATIT R ILAT R GG 328 A &8 7 ik,

FRBERHAARAFEAE T A, Bh, TEMNRS R EBENR, BT
A THRAET., ARETRFRZAOMMELASLE RSB FRIRAZATY
W EEFE TR T X B TAERS, R hisFERE, BT SH T4
a%_’f%)&‘ k»’(ﬂ'j‘ ’]Tﬁ/f]%'ﬁﬁ;’%‘%mu/z i#ﬂ’]‘ﬁk;}ﬂé"ﬁ y\ﬁﬁ%‘ﬁﬁ/ﬁkﬁ’]
PER I ks S I S A R A

P+ P 359
1 AARPAHCHNAE SRR KA EIIZ T EREHE;
2ARKPA—AFRB PR LAAFEAL T ENAETEE;
3ARRKP—AFARG PR LRFEAE T ENAETEE;
4 AKRKPA—AFRE PR LAAFEAL T ENIETEE;
5ARKP—AFAPFIEFLAFEAELRANENTER;

6 AARKPA—ANFHP PR LAFTEAE RANLENTE

cm\a
125
o



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

BAARER T X
AEKERAGREY, BRI ERLEEZFEREREG, ATELHE AL
71, 3R &R TRy FEmL . YA, PR G AR E 3 X

A R AR R KB, R A R 69 iR 4P T
FHAHE 1, RAKBE T CIAE RIS NG AESERL, O3

e, (HEEEE) | EHEMNETE (EHEHB) o KEFR T i
fedE AR EER. HFNRAEEGELAMAMN—RAA FREE Cuss COo
EPEHEFLT, B NBE BT, LA EEKREE, 22
BMEAASFALOECELSRZRACRMASE, XLXJZEEFAFRA., %L
ARBAEZE, BUEERZLEAL TR ERAV LGN ECEH TG, @&

— by kiR (e 2s M) B EAAER LR RERIT bk T
60V) o XM REIHRBARAZERAY IR E. Hit, FREBTEEEHS
#FHIF KX Qv Qv Qsv Qi Qsy Q¥ & E A AA LK LR A E AT,

2T —ANEAS P A s] BAE AR Tk, R e T F 3K S210
E F 5% S250,
F 3 S210, I EFh a4

P, BFE2RAGELXLGEAN, RAIEHBELE] 2R 4E
ZEFHMRIEEST AR E L1541 E VCU (vehicle control unit) & #49, &£
EHAHE, BESGERAATEFHLT, BEEHE2RA B AL

¥ B S220, ARIEATHE EH)MKAE A RIREIEIFIZ T,

b, S HEREFTACIZAMELRET, SEKI Z RIS,
ARARAERE (—AARNEE, AN D BN AL, JFRIGFAEN 2 64
&, B—RAELRRAFE—RIFEE ZAOEE T REMEITEN X0E S
g, AR AZ . A, A, B, LRAEFHFER) RBRGEMN
ZAHIFEAE T

P S230, HATEEMBRETHBRARETLMRATHRRES

Kb, B FARRATHRARLIE (I, [[) LAEZEFEMG LR .

h)f’ﬁﬁ%,%mzm%%&%%mf4%ﬁﬁ%,ﬁ%%ﬁ%b@%%%

4



10

15

20

WO 2019/119872 PCT/CN2018/103625

BEAAE 0. IFNEIRE, TUARA—NEAEEIL T LAGLIFA, Ak
IR EARZ A T AFE,

Ak, ST AETEFEAMELRL, BHAEAL, CHAERL, @idd
ARERBFRBGEINEAETHZAELRET L. L. Lo S Z4EAEZT L. L.
I, 221t Clarke (5453%5) T3 (Clarke T 452 k69 =48 @ 7 & AL 79 48 7L,
IEZABE T A—B—C LR FZZTHREAML T a—p LARE. A 32 TH)

(abe—oB) & T M Z T 44 FE FHLRE S 1, I

I S240, KR THEZTARATHEAZET, MREZTLIFRANENE
AHFR/ESM E T LARRA T L EEHE T,

A, HREFAFRREAGEMEALERSTULHIEFRZS AN F L, M
RETHRRAGEMECASF RSP LSEMERSFAREELE, AR T4E
FRAEGMALEARSEMEN Ty FETFLFETHLRES L. L « ARXET
AR RGHALE R A E A PO TR LT LARR QM ERLEEE [, 1, — R
ANBIRIEH T, %2 5, RITES LT E 2 F24IFRE TRl
FIEF U, Uy AT AMALE R F AN ERALEE T O ot B RRL,
Fe BN EELARI . AT, a P BLRAL PRI BTLIRI TUARMMY,
STUARMEE—FEAFT], EREHL: o ELRIL,OHZMEHN 0, Py
FEALOHLMENO0, DB LA O T ELSBHSERA T EMA,
WP BERIRL G TE, PEHIERLAR L WM TEN 0. RFHLGR4FLK
R S K
E[I]=0
E[I,]1=0

E[(I)*1= E[(I,)"]
FILI;1=0

(1)

R, 1o Ip 89T AR Sk B4 T 3 4 9 H

1

f()=404L,,
0 ||>021,,

<027
|l| rate (2)



10

15

20

WO 2019/119872 PCT/CN2018/103625

fiyH e RAE 4 | R F A R

BT RGOS —RARZMENH IR, FNESHEAHPREH —TH
B RAG S, TEH Lo A Ips, FTARKk 27 % KA R AL KRR EIZ R
AL RIS Z A AR THEARK (RHREFLE) Ak, KAWL, A1
BB 2T AR G B 7, T AR B E— 7 Bt ey LA 45248
Xk B89 A5

AR, FORE FARZGEIEAST RS A GEE ik,

A AARF, MG B CASFEMLT, XS0 EHARKEBL RIE
KW AIRAE, Kok RO REHRE, BT LRBEAMMNGF], BT~
A OGHIEA M T H4E, HENHZMEAER, ARERILER2ZEH XK
By ILAE, HATH T

BT RARD #hE @A T AT athEG AN 0, IR AN GE4E T,
ﬁplalﬁéé%%yg:

1. =2(1,c05(6)~1,5in(8)) [y, +(L, ~L,)(1,.cos(6) -, 5in(6)) (3)

B (1) &4 (3) 74T 4F
ET.1=0 (4)
PRas4E Gy AR A R, FIRE AR LA T3 R Ta) S ML 54546
& B S250, HPTEE T LA TR EIEHIE FHH L EEHE S,
FARBIT LAY EIEHE TR T XEAGITERS, XEHFXBHT L
AB 1P RGIFXEMF QL. Q2. Q3. Q4. Q5 F= Q6.

KA, FH5HE3, TERFEE FARETHEEEFRF TN AT
EEHES, FRB\EIALZMECEEHNETEFTFXESAG /ARSI RLEO
3% 9% S252 % S256:

TR S252, WA TAARA TR EEFE T AT E Ll n THRERA
ZARE RS
P S254, W= Anw EiEHE TR AKY TEAR, FEPWMES

6



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

¥ % S256, 1 PWM 12554 X &40 TR S

— b, RS E LB TFTLFRTHRERS U, Uy 2id# Clarke
T (FREeymiRE L EEEI% TAEX R R AR A Lay e E B35 T
X, ARAMET o—p LIFA LRI AMET A—B—C #47%) & (af—abe)
TREAEIESRS (U, Uy U)o« SAdEHRS (U U, US) 2idpk
50 E (PWM) BAH kot 5T RS A — A ds Sl 7 X, HARIEAR S 34749
T AR H] AR E AR MOS EMAAREY IR E, K FILMHERE R MOS ¥ FiB 0t
MR, AMmERAFARLEELRMBORT) B, FEINTF LS HF49 PWM
F5, Mmiehl i T I/, EFEMERRMEAIES 1, T T,

A Rx, PWM A% 77 Xk #F 5 F SVPWM B4, & Ti£#F 5 F SVPWM
WE, FANSULEAZ K, 2AHATMREERK,

TREBFAARAFEAEC TR, RAEZTEMRA T CATITES, WA
EFARR TEEFCALTA 0 25, et whisslExe, a7 5#T
{2 EAERRE R AT, WA EG LR FHIA T EMMRIAIE, AdmF AL FRZR
B R R AR AR A A AT 89 P

T ARBEH A AFERE TR, PERKEBR T EMETIEEEREERN, 1
AR LGB LS & Rk, sl LR st 8#F 2 A F 308
B4, BB MET AF RS

HAMR 2, BR P —AFHRB P, —Frixd] LIRS ERE T kAT K S210

¥ % S250 Z )5 L 6,36 ¥ B S260.,

Tk S260, LARM B A ARG EKT AR, EH TR XS 48
o

HP, FURAR ST AR B R R 2 3 AR s A5 F OB RAETEE, 42 60V XA,
AR AAEY, S HAFRGECERTEEAN, LA LRAFEEEL D
ZAVEEZRG, EHEFHBIFLEIHNE,

LRI H AR TEAE TR, EREEFTRES O FNIFLERE, #L
—HERTRS



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

HEE 4, BREP—AREG P, —Ff LAEEAE &K, BiTER
LB R E AL AR RAE S Ta. Ib. Ic, Ia. Ib. Ic 2id Clarke (£33 %)
BMETRETFTEIFRETHOERET 1 [, SFHIEFSHM4RR74LE T LT
%T%&M%mﬁﬁﬁ%hmiﬁﬁ%ﬁﬁ%T%%mﬁ%h\%%i%ﬁﬁ
ATFOMALERAFIA Ty —RAENRBEHE T, 2386, RI%
HE TR F AR TEESRS U, Uy 2i4i# Clarke T (op—abe) T
MEABREAEL (U, Uy U)o AR EHAZE PWM ARG, & 42354
Q1..Q6 ENF X B M40 TR RILF) PWM 25, Amizhl £ T B IT4E, #£/5
AL AR AR 4 1T E A
HAHAARS, AV FERE—MEHAAFZERELELR, 016 LR G
LA 3R 310, FRBUZ 5423 320, 13 543483k 330, 1254 B A3 340,
= FIAE 3 350,
EF) M A 3 310, A THEK ISR et
b, 3FE RS EFRLGEIRN, SR BEIE 3 aa 4.
RBAZFAE M 320, Al FARBATL L RAHESFBRENCREST
A, EMRARETALCNZACRET, BN LhRBEH, &
WAARE (BAARS, T—HENEE, RATIMNEAGELE, HF
RETFA M R Bl 0912 8, B—RAETHRRA[FE—ZMETEHNERET R
P& X915 &t , VUBRAZ &6 EH. A, M. 2. Lxfizd]
F2K) RBR&GEM AL RE T,
12543048 5 330, A THATEAEMNEAEZTHBAL TLRE THEASE

R

i

-

5

b, BT EFETHELARLR (L, [p) RAZREG LR .
[) —— 328y, RMZPeiERXER-—ANFRER, EERLRCSHTH
BEAAE 0. IFNEIRE, TUARA—NEAEEIL T LAGLIFA, Ak
IR EARZ A T AFE,

Bk, EMERETA Ly by L, BdELRERERRGECNERES
A s T Lo (I I.) #:if Clarke (£45%) T4 (Clarke T #5/5 k 69 =

8



10

15

20

WO 2019/119872 PCT/CN2018/103625

MEARLRFAAER, AZMEF A—B—C LA TRINAMEET o—p &
WRF . LARA 32 K#) (abe—af) BEREFTERETHERSET Ll

F5imbhAE s 340, AFATHAR TR THRREST., FURE T LR
ROMALE AL B SMb 2 T LMRA TR EERET;

A, HRETFAFRREAGEMEALE RS A BIER B4R F4E, M
RETHRRAGEMECASF RSP LSEMERSFAREELE, AR T4E
FRAGRAEAREFMEN [, 1y« B2 FLFERTORRES . . T T4
AL RAF AT O RETFLARRGEMNELALEE T, — RN
B s E L, BdiEsE2HE, RIEHELHE 2 TAFETHEEES
B%5 Uy Ug o AR FELIRATHERET., AL FLRAGMILEALE
BEMBEZTFTERATHRLEEFETIRFTOEMNLARASFHLSHLAT F
fr: MALEASFRT [ I 2EA A 0. AL IREAFRZ T [ [* 49
7 EME . AL RSERE T [ et £4 0,

BF—F e, BANRKREES 1T CARAS RN, TUARLE—F M
B2, RE#HA4TEL:
E[1,1=0
E[I,]1=0

E[(1,)1=El,)]
FILI;1=0

il

(1)

R, 1o Ip 89T AR Sk B4 T 3 4 9 H

1

f()=404L,,
0 ||>021,,

<027
|l| rate (2)

ADNARIRAGA | RERFE R

BT R R ER — BB MENHBIEF, FANEFEARERH ]
LB B IRAG A, BN L Ao Tpy, TH K ETS kK AR A FE A HHZ
AL RIS Z A AR THEARK (RHREFLE) Ak, KAWL, A1
R R TAR AR B P, LT AL B — 2 BT F 248



10

15

20

WO 2019/119872 PCT/CN2018/103625

Xk B89 A5
BARH, XA FAARRGRAE R AFE I AN A G%RF ik,
HEEAR T, LGSR B A RN T, LB BN EKB M
KEMMFE, MR AAERERRE, O TRABLSAMMAET], T~
A OGHIEA M T H4E, HENHZMEAER, ARERILER2ZEH XK
By ILAE, HATH T

BT RARD #hE @A T AT athEG AN 0, IR AN GE4E T,
ﬁplalﬁéé%%yg:

3 . i
T = E(Iﬂ cos(&)-1, sm(&)) |:l//m + (Ld -L, )(Ia cos(8)+1, sm(ﬁ))] (3)

B (1) &4 (3) 74T 4F
ElT]1=0 (4)

PRat4E ) IR AR, KIREHESERILA -F 3 H Ta) SN ALE 3 3548

BRI 350, ATFHATEETLAFRRTHCEENETHBEA =ML RiE
FESF, FREE Z AR BRI T T R RO THERS

b, FAMEG6, AR 350 L0 254 ET 352, FF5AFE
7354, ¥4 T 356,

Z5 4T 352, ATHE R FTARE T EEFETETE TS
T ¥edb i ) =M EIEH4E 5

125 8% 2 7T 354, AT H =40 B8535 R AT 5L EAF, &£ PWM
187

24T 356, AT PWM1E 5124 X B 469 THER S

— b, RS E LB TFTLFRTHRERS U, Uy 2id# Clarke
T (FREeymiRE L EEEI% TAEX R R AR A Lay e E B35 T
X, ARAMET o—p LIFA LRI AMET A—B—C #47%) & (af—abe)
TREMEENRKS (U, Uy U)o« ZMEEHS (U, U, U) gk
A E (PWM) B% (kb ST A &) & — s s 7 X, HAR4EH S T8

10



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

ALK H) SR E AR R MOS FMARAG 1 E , R EIGHRE R MOS % F:il i
BT, M EIAFEEEERNEHORET) B, FEEANFXEHE PWM
F5, Mmiehl i T I, EFEMERRMEARIES 1, T T,

A A4Rx, PWM A% 77 Xt 8 5 % SVPWM B Hl. &1 T8 5 % SVPWM
WE, FANSULEAZ K, 2AHATMREERK,

THREBEFHAAFEALRL, RALEZTLMRA T CATITES, WA
EFARR TEEFCALTA 0 25, et whisslExe, a7 5#T
{2 EAERRE R AT, WA EG LR FHIA T EMMRIAIE, AdmF AL FRZR
B R R AR AR A A AT 89 P

THREHAARFEARCER, WRAREBR S ENHETEZELAREERRK, W
R GBI AL AT & R, R AE P LR At 2 A e
B4, BB MET AF RS

HARES, BLF—AFHRB T, —HEHALAEEAALER, LOEL
MAE 3

MRS, AT 44028 AAZL&E B KT AR, 5L FXSE
Gl

Hd, FIRAET AR B AR R IT ARG A F oG EETLE, 42 60V UL,
AR AAEY, S HAFRGECERTEEAN, LA LAFEEEL
ZAVEEZRG, EHEFHBIFLEIHNE,

LPARGIEFSAATEATRL, ERXREEFTRES O FNIFLERE, #L
—HERATRE.

I, AABE B ARA R T AR MR I B 64 75 ik F 49 &3R5
AAL, AT VAR T A S R AR S X AR R T, AT AL T s T
—AFH R ANT R G BN RF, o KRRARAES T, RS TH#T
THEME LB RT, Mzt EMERTHES —ANREERIT, AFE
L HEde B Bdw ) AR A B 7 K69 R A 69 RAR .

A, BE—ANFREF, TRE-IAENR, L ELEEATEIER,

11



10

15

20

WO 2019/119872 PCT/CN2018/103625

B AR A B PATR E e EE SR AP P E—FiEd ARAFE
ATk, P, TR BRNRT hBEE, A&, R A itictk (Read-Only
Memory, ROM) R MALAEf%iede4& (Random AccessMemory, RAM) %,

ZIT EMNGEA R, L@ AR, RN Ee LAZIER A
RAFB R E T RO RAPGRAL, AT BT R AR T ALRE T wiist
TS, MAZTFAFRARA TEFELALLAR 0 125, Ll piss Zxd,
BETYHFAEFRBERAN, FLEG LS FEA S AEAMNMRIAIE, AT
HAERREE SR AR R LR TR RIS P,

A, AT P, TR AP E AR S, T AR QA

BRGHEFES LT AR LiafTayt B R, L, &

?Wé

B PAT T B AL B 5% Bde L3R & 5 5640 P 0948 & — AP i) AR B &8 T ik
Zot R A, RAEBIATRFE, B RALLTALFR TR
TR, MAZTAREA TEACARTROES, st d Exd, @
FTEHFAEEBRB RN, BRFGIEEFRIASEVARELE, A FH

Tkl G B AR LERA R RIT A P4,

A BB R 69 B ARAFIET U TAEF M A, AMERARE, KAt
EARREP P EANARRFIEITA TRGMESHFITHE, R, REXRH
RAFIEGG BT BAEF B, AR HINA R AR PITRGTEE,

A EFT R SRR T KRG TUAT SE 5677 X, HFERE N B RKfi¥ tm,
B R m B A T KAEFTEEGRS . LY as2, T AR
EAHAAR K, ERKLHARLAMTGIRT, LT 08 d & F LA
#, XA ETRAVGRIPEE. B, KK E AR EE B APT AL

£ KA

12



10

15

20

25

WO 2019/119872 PCT/CN2018/103625

RA) &K

1, —fisd AL E&RE Tk, ERHEET, 0

Bl E B e A

ARIEPTIE B A AE SRR R T

T AT HREA R TLIRE THRRET
ATHRRETHIFETHRAEZT., MIRETEREAGEAEC RS TS

iR LR TR

Pk R TAFRRA THEREFETHRAZMEEIERE T, HRIER
HEZMEEAHE TR T X B4 THERS

2. AREAAIE K | kb BAFEA L T &, A4 ET, LaES
e LA B HASR Y EKT HIRER, =% 78I X B AT

3. MRIFEAAE LK 1 ik dviss A A T &k, H4FIEET, MM
WASE RSN E AL T ETOE oo ERARBHSEELR, HP, o
oW ANIEEN O, PAS T ELANILEMENO0, s EL AN T EZE P
SRR T EARR, ot B RAN T E, PO EEIAMH T EA O,

4, ARAEAFE K | by 1ss] AR A &k, H4FIEET, Ardsar
HREFERETHCEIZFESTHRN ML EEREZT, FREMLEZAE
FEEHEFEFTXZFO RS R LI

Frprid g T AARE TR R HE 583 % Clake T A ZA0d E5
#1435 ;

AR R TR AP ST AAR, &AL PWMES

1 PWM 15 55 4] 7 X B 469 TR S

5.ARFERAI K 1 AT 69d= % AR &8 77k, X4 AT, KA Clarke
THRFIIAECMECAEZTHBRARZTELIRETHELARET

6. —HMIEFARAFEANELER, HFEET, 5.

EF MR LN, A TERE e

KBAZ 5, B TAREITE L3RS R EIRIRZT

13



10

15

20

WO 2019/119872 PCT/CN2018/103625

BHaBiish, ATHALEEMERETHRAETLIRETHRREST

Foimh sk, RTEATHARFLMRATHRRES, MRETFLRE
WEMEIRAF RSB R TLRATHEEEFEZT

TR, RTHMECTRRETHERIZEFETHILAY ZA0E 25
125, FHARAEHT L AR HIAE T2 H T X B89 TAERS

7. RFERAEZK 6 AR S ERANC AL, KFEeT, L8%:
A, AT HAeNE LAFE A EKTHORAER, B ATEI X B4
i

8, MBAAIZKOAAEMNIEFSERAXELARRK, LFIEAET, EHER
835

BE#HBREL, RTHHARTLRRATOLEEZENETEITE Clake &
WA = A8 E R FE T

FHAREL, RTH=meEEdE TR ARy LREAR, &£ PWME

R, A TAE PWMAE FisH £ B 409 THERS
9, — Mt EMIKE, OHEAEME, REEURAEMAEFAGHELHTAE

PR A S B EEAT AT AL A, LAIEA T, PTRAL S B AT RTIE T AR
Jo B 52 e A B K 1 E SAE R — PR 8 4 %) BLIA B AR T ik

10, —A AR, L EAMATENALS, EHEAET, ZAFHEALE
BPATHE AR A £K 1 £ 5 EFT—RATEGIEH LIRF XA LT ik

14



PCT/CN2018/103625

WO 2019/119872

N

ARIREL2..

K E SR

BN

I PALERiE=)

2

J

=%

AL

1

E

1/5



WO 2019/119872 PCT/CN2018/103625

8210
U Bl A 4
l 5220
MR ik 5l e - IRIBOE AL LS

l s

B BTk LR LA 5 o4y 8 TR AR R T I HY

NS
5240

FEFPrdE AR FIRRGS . TBSGE 1
bR AR IIRENL RIS B T dar e T ARBR R R
[ LU P25

5250

Rk g AR b 2B B RS P B S Ry =

MR FERIE 5, HFARYE IR =0 W R P2 (S
SR e PRI TARIRES

5260
U ferill 2 B B2 WA PRBCAE N, 2 ]

PRI R A H T T

A 2

2/5



WO 2019/119872 PCT/CN2018/103625
/8252
BTk 2 AR R T I HER
Pl e o B o AR
= AH W P
l /8254
= B R IG5 R HS
VPWMIiRH, FE2AEPWMALE
il
l /8256
fEPWMAE S i o284
1 TARIRAS
3
LR T
UA* * —
lo* +’_Q‘-? > R ™ \ abc L — A
s Ub* > ‘PWM —» IRIKE)
+ Bk | Us* Uc* e :: P:.WM%
Ig* —>?—_ > > o g\ [ . "
Iq
o
I
apB

3/5



WO 2019/119872

Ve 310

EFI Ard 1
Bk

l ya 320

BRI 5 R

l Ve 330

EREELE 32

lf340

e LR

l Ve 350

PR

b o

e P B

& 5

4/5

PCT/CN2018/103625



WO 2019/119872 PCT/CN2018/103625

s
ERctiE S

14/%4
{5 5 I 0

lj/%6
FEHIFRIT

B 6

5/5



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/103625

A. CLASSIFICATION OF SUBJECT MATTER
HO2P 21/22(2016.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO2P HO2M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNTXT; VEN; CNKI: B2 %, A, A9 2, AL, IR, R, Bim, SRAE, HURE, 4546, 5%, bus capacitor,

discharge, inverter, motor, voltage, detect, current, monitor, sense, fault, clarke, park

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y CN 105270182 A (UNITED AUTOMOTIVE ELECTRONIC SYSTEMS CO., LTD.) 27 1-10
January 2016 (2016-01-27)
description, paragraphs [0025]-[0032], and figures 1-4

Y CN 106505527 A (GUANGDONG MIDEA REFRIGERATION EQUIPMENT CO., LTD.) 15 1-10
March 2017 (2017-03-15)
description, paragraphs [0039]-[0108], and figures 1 and 2

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be

«A” document defining the general state of the art which is not considered
to be of particular relevance o
«“g» earlier application or patent but published on or after the international X
filing date
“L” document which may throw doubts on priority claim(s) or which is vy
cited to establish the publication date of another citation or other Y : : ; ; ;
ecial reason (4s S Pf. d considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means &> document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

09 October 2018 22 November 2018

Name and mailing address of the [SA/CN Authorized officer

State Intellectual Property Office of the P. R. China (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/103625

Patent document Publication date

Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 105270182 A 27 January 2016 CN 105270182 B 12 January 2018
CN 106505527 A 15 March 2017 WO 2018113388 Al 28 June 2018

Form PCT/ISA/210 (patent family annex) (January 2015)




EfrE RS [ b i
PCT/CN2018/103625

A EIl b S
HO2P 21/22(2016.01) 1

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  taEM
2R IR AR BR L SOk (PRI ) 2R RG22 5)
HO2P HO2M

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

7 [ B BRI A ) 0 F T 2 B (Bl R A2 R, AN RO ZR) CanfE D )
CNABS;CNTXT;VEN;CNKI: &Eﬁr/’é‘:r WEEH /ﬁﬁﬁl, ﬁ%r EEHL! EEE! *ﬁf}n”r Eﬁi}ﬁi %ﬁ! Ex*i! gg?ﬁ! E&I‘%! bus

capacitor, discharge, inverter, motor, voltage, detect, current, monitor, sense, fault, clarke, park

C. LEPSh-as

EEe SRR, B, JREMIEETE PRI GIES
Y CN 105270182 A (BREERZEHTFAEMRAT) 20164 17 27H (2016 - 01 - 27) 1-10
TP [0025]-[0032] B, FHEI1-4
Y CN 106505527 A (J ZRERIHIA Lxé%%%ﬁﬁf\‘]) 20174F 3H 15H (2017 - 03 - 15) 1-10
B 55 (0039]-[0108] BL, FtE1,

WEES S e e TG RS RIBHE
SR A, U EAEORIER D 2R AT, 5 W R, (B T B
i (St e 591 B 7 A
war WHRH B %R T AR A — Bk A i , ‘
@y l;l;ﬂ:‘:’ m ; Hh 3 A ~
wpr R A0 R 2 5 ARATE AR ) X g XAt UREREFHRAA

“L" SRR BRI RN Co SO S v SRR, ettt S B Z it A g
b %%@Fﬁ%%%ﬁ%ﬂ%@%%@&ﬁ%m%i#(mﬁw o r$ﬁﬁﬁﬁkﬁﬁﬁﬁ%ﬂﬁ”%*%#%
‘l/ J
“0” WROSLAT. FA. EREEMTT AT “g” FIEERIFISCH
«pr AN BT EEF S BT BT ESR UL A B Se i
] A 2% SR B sE A H 3 [ Frh RIS 1R 2 H 3
20187 105 90 20187 11H 22H

TSA/CNF I 42 Fr FITHE 25 H hik THRE R

AR A R E E R A0 AUF (ISA/CN) HEH

A [ AL T M X BT #7365 100088 A
fEES (86-10)62019451 IS  (86-512) 88995780

& PCT/ISA/210 (3B2W) (2015%E1H)



EfRERERS [ o5 5 5
&k flRY s 8
AT RIEERIBES PCT/CN2018,/103625
il o WA H
*ﬁ%?&%glﬁﬂg%*Uj{{# (QE/H/EI) IEJ)J}E%*” (QE/H/EI)
CN 105270182 A 20164F 18 27H CN 105270182 B 20184F 18 12H
CN 106505527 A 20174F 38 15H WO 2018113388 Al 20184F 64 28H

2% PCT/ISA/210 ([FHELFIFHAE)

(2015%F1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

