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(57) Abstract: Provided are a method for identifying a single
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to ground (Up, Uy) of positive and negative DC lines, acquir-
ing a voltage change rate between the positive and negative DC
lines; it an absolute value of the voltage change rate between the
positive and negative DC lines is greater than a first comparison
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sum of'the voltage to ground (Up) of the positive DC line and the
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fault has occurred. The method enables quick identification of a
single pole ground fault. In the invention, a DC circuit breaker in
which a DC line encountering a ground fault is located is skipped,
thereby realizing quick isolation of a faulty line, and increasing
reliability of power supply ot a DC power distribution network.



WO 2018/094862 A1 {1 ILA0) S 00O O 0

(CN). Z=#§(LL Yanmei); 1 E I FEVFE T
P4k R IE 12985, Henan 461000 (CN).

HKREBA: tZ R HFERAHEANRES
FE 4> B] (CHINA PAT INTELLECTUAL PROPERTY
OFFICE); 1 E 4L T i X g ie M k215 %
FARFAUREBRE2Z, Beijing 100080 (CN).

B #EEE R HEHRY, ZERkEG—MRMtrER
-47) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP, KE, KG, KH, KN, KP, KR, KW,KZ, LA, LC, LK, LR,
LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, ZA, ZM, ZW.

84 IBEE (R HIEH, ZREGE—FTRMERHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

(57) FF: — MRV B VAT AR M BB R ) e R 7, TR IRER IR, SRUE R £k BN MR T
(Up, Un) » FREUIE. SUERKBANE BRI, HIE, 5UE R B R ) B R A2t A 40 5 K
THHARRAE (dUdese) » P ERBKTE 5 IR BT IR B A5 = RESE TR (11D, HIEE 4k B Hh L I
(Up) SO EREBRS AL (U FARESERT S B RE (Uscubaser) » 37 25 1 18] & 1 8]
FRAE (20 B, CRIRE A Az AR A . 1% 77 25 A DR T VR 0l BORW 32 b i s e s, 3 I IR O 8¢ A 2 i
ERV k241297 R aei IS R i e 2 {2 e a7 S = L S s T 3



10

15

20

WO 2018/094862 PCT/CN2017/070494

Tk B AR W SR ARH SRR R R . SRR T ik

BARAR IR
AEPETOAEFHAR, B A T A RS WL ER
B BRIk,

FEHEA

$RERAARDAARIBERN —LANRT, &4 2 AU LEER
#AE (VSC, Voltage Source Converter ), #&i75% 1 F AM KA JRER K 3K
4 77 KA B L4 f 4L R0 Fotd B & 2 4. AR AL 2 BP0 8 (MMC,
Modular Multilevel Converter ) A8%F T4 4069 H & -F KX =& -F VSC, £A4 4
FTH R Wk I R BRERE, RAFKL
AUBL W PRI IR B3RP —,

BAT, HALRIBERMZ AR AR LA T ZFHRPZIG, H&
AL RARE B MR R, MEMAARER S 0, FHER AR L/E
A 2 AEFH T, BELG QAR ], Fradlsilen ey A, S, 48
XPARF BFH EFHRIPGITEERK, R TR FRERE, T
AR LA, BHLERY . HABARABARREEAT, Fastd
H T

VLIRS
AL SFAA 6 B 9 RABE—FF FM BLRES & P AR R IR A
MIERY 77 ik, T RERAR K BOR R B AAAR ) o AR I S 6 9] AL
gk B AR R, KE B LB —FF T A AR W N AR
WA E AR F ik, LA THE:



10

15

20

WO 2018/094862 PCT/CN2017/070494

—7 @, AK I FAAGI R T R A P AR R R A
Tk, 0%

RRIE, ARG E, RIRE. §i AIRKIEERE & R A
F;

LB, RAAKRKGHE B E TR EITER T H — AR RAAR,
JEAE R AT 5 P RRR T AE 5 R TUE A, AR A AARKAT B EL R
ARRBAT G R GG A e o3 B R T 5 IR RAE, Prid K T 5 Zdk Ik
E 693 4 B AL A A PR RS, P S ATIE. R AR AL BAREH
.

LR FEF, Pk F— b FRAEE T T X AF

au deset krelld U de_max_o

RV AU HH — AL, U o F) RSN FARIEIHE &R T AL
RYITERKAL, K K H—IET 2.

EiAFEF, PASE — AR T X BAT R A A

dU

k _ de_min_i

senl — dU

dcset

KTy s o H RN BARIE ST o BAC R LEATE R ADE, koen
% — RAEERH,

FiRFEP, PTAS b RAEB T T XfFH:

AU yeunpatsa = Kret28U geunpar. mas_o

K AU i 5 =PI TRAR AU gernpar wano F) RSP AE BRI M3 T F
B R R AR KA, ka H 5B ZIRE T AK,

PR FEY, FrikS AR FREE T XA R AHAREE

dUdcunbal_ min_i
dUdcunbalset

A 5 AU geunpar min_i A X P AR BT W, B TP AR AME, ko

ksenZ =



WO 2018/094862 PCT/CN2017/070494

B R ER A
B d, AR ERCRAE—F N A AR S WA M R A
FiE, 035

RIIE. R ARKBITHEE, FRIIE. R AAKRKGHE & E T
50 &

HIE. A ARG b EBARGEIER T H AR RE, &
ARSI AR LR 11 24, AEH AR EE R A
RERIEIT M, R 0 Fo b e 3B KT 5 WA RE, PTiE KT % —thaR IR 1R
A9 FF LR Bt A AR AL BT 1A FRAART, PR HATIE. R AAKRKRAK A LRI E;

10 )R A BRI IE . i ARG AR5 A Bk A 4E 4,
BB E. R AR,
bikyEd, RS s R EE T XF
AU o = koot @U g
RF, AU 9 F—WETBAE, AU, o ) RN AR IR 8, R T AL
B RIHER R, ko F—RETERHK,
PR FEP, PRSP T X7 R AHAR S
dU

k _ dc_min_i

senl — dU

dcset

AF, AUy o i H RN EARIEHE T B E RARLESER A, ko H
F—RHRHK.
20 FiRFEP, PTAS b RAEB T T XfFH:
du deunbalset — krelZd U dcunbal_max_o
RF o U nbassa) B ZPCATRAL, AU seunbas e o 9 RSN AE MM [
B R R AR KA, K H 5B IR T AK,
LR FEP, FrikS AR FREE T X7 R AHAREE



10

15

20

WO 2018/094862 PCT/CN2017/070494
d Udcunbal_ min_i
AU jeunpase

K s AU jounsarvios 7 X ) BRI M E 8, SR TR P46 5B R NMEL, Koo
H R EHK.

AL FHPGH BHRZ: RARRE —FrEFMH A AR S RN ERE
WA A MR R, RS B AR, FRRR RS
Mk, BaPT A AR E A AERATEN L ANHRE, THREL
Bagtik @B, R T LA Magtd T M,

k

sen2

M B 5L EA

B 1 R M AR ASERHE | EMIBRIERY B,

B 2 24wl 1 ATweg A SEIESIRY & Gt AT 2o BB & AR 4500
HE T A 09 EARAER

FAR K37 K

i 454 T B e AR B 64 BLR 52 3k O ARt — 3 699087

AE GG T AL AR B W AR M AR A Ty iR 0 KA, B4E
PATF B

1) RIRE. fARKRBATEE, KRRE., R A AR &R T
or:

2) HiE. 0 AAKRIKEM B ERARGLESAR T H LA FRAE,
FRAAES R 11 &4, BEHAKRTEES i HIAKKST M EE 6 Fe
BT A K T 5% ZrhaRMRAE, PRk KT % ZrbaX FRAE 69 4% 4 ad ) A2 2L B 1)
FRAEES, FUEBAIE. R ARKSE A EMIERHTE,

3) A A FARE I FO L, f AT BN L334 BhIF 48 4,
BRI E . Rl AR




10

15

20

WO 2018/094862 PCT/CN2017/070494

4ol 1 FT76g A, B, CHA D @A A AT &I 1. &% 2. &I 3
Fa ik e 4 LR EARIRN . BRI T 55 v B R R LB AE ) R
M, AARKRIEHRIZA LABKE, B ARY Harf, F iRk ki,
Mo BB, AR REREERKEABAGRAEAN, ATEFHALR
R I& ) 5 0 FLIAWTIE 2%

VA A SEEIE | B A SMBHBTEAY], ASERELRR | HH0EMEA
AU EfRARALAEE, RERES 10kHz, WA 2 s, HERY A%
ARERERNGERIRE., AHMAAESE, THEE. AHRGRE LA EGE
&, SR BACREITE KT H — R RMER, RAKKT hef i
HMIE, A b4 27 EWRAFES, FEMEBORTETRE 1 24
WEFTHHEERPET.

e Ko F

‘d(Up ~Uy)

)

>dU

dcset

dt

A, U AEMARLE, Uy h RRARGE, dAHRFGT K, dUy,
Oy — PRI, B — VBRI, BT R ST AR S B
SERANP SRS M .

du,..,. =k, ,dU

deset rell de_max_o

AWF, U & — AR FRAE, AUy o H RO R M T &, R AL
FUITER KA, kb F—RETEEE, ko >1,
LA E e RS e, BT X7 RS AR
dU

k _ de_min_i

senl — dU

dcset

AW, s o A R R PARIE I R TR SHERDME, kon H
ﬁ’z‘; -Aiéi«% %(%;7 ksenl > 13 °

REFEBJRE, ARAABERF, FRREE, S8xHEAKTH



10

15

20

25

WO 2018/094862 PCT/CN2017/070494

TR FRAAAB T BT ) FRAA 12 24 (B3HA K T 5 ZrhaR FRAA GG BT A4 4 A
AEETRFHEEZS) B, RALKH | KA T ERBEE, LBETHY
JERF#ES . AKX TF:

1V, + U] > Ut

AT s Usssase 9 Fo YO RAE, H0E 5 WA FRAE NS, L EFF X Ah4F
AR W F B AR R R vl f, i T XA

du deunbalset — krelZd U dcunbal_max_o

RF s AU inparsa ) 5o Z IR IRAL AU gernpar wan_o F) RSP AE AR 35 M3 [
B O R RS ERKA, kA ZRATREARAE, ko >1.

LA e RS e, BT X7 RS

dUdcunbal_ min_i

ksenZ =
dUdcunbalset
;{4 c'j ’ dUdcunbal_min_i 7‘@ l—z VC] i#&jﬁ’i&éﬁl F—% %E Z: —L‘F‘;F#Téé Xﬂ_{aﬂgi ‘J‘ ,fﬁ ’ ksenZ 7‘@
FZREER

M BRI | KA LBIBEHETE, EHRY R4S LAKKS KL L
B4 S . EERY RGAR R BATE B A 10048,

KA B PRAE 6 2 M4 B A B, ) AR M AR 7 %, ARV AAAR )
BT, NEBRBER B, Pk R RKELSL, RIEL
AUBL L P 6 BE T S

AR oG —Fh Tk AL AL B P AR MM R R ik 6 AR, EL3E
ATF R

1) RIRE. fARKRBATEE, KRRE., R A AR &R T
or:

2) HiE. I AR &R RALR GG A K T 5 — LA PR AT,
JEABRAAE T PR AR ETRT 11 4, BEAAKRHEES §
BRI W R GG Ao b 3T R T 5 AR IR, Pk KT % Z bk Ik

6



10

WO 2018/094862 PCT/CN2017/070494

TG R4 u A A L i 1) FRAELAT, AR B ATIE. AR A AR
[z,

ARG E IR AR A T ok O R Bk —FP R AR b A
BT 77 ikt Fa bl P HATT HF @2, XERFTFHLAR
o, B M R TR vk 09 AR AT AR A

VA LB A AR IR 69k e, FF AR TIRBIAK I, T A4
BEFARAR KB, KLAT AR S LA B, FUEARL R 694547 o
R, FAEGAEATIS . F R, mitsF, HE OEAERLNHR
N ERTGEZA,



10

15

20

WO 2018/094862 PCT/CN2017/070494

AR F

1. —FF Zbd B AR &, P A W R A 7 ik, 4

RIE. RAAKIBGTEE, RRFAE. R AAKKGRE G
JEEALE,

HATRIE . A RIS AR R AR GG LA E K T 5 — PhaRIRAE,
FEARRAAE 5 BT R B AE 5 R TRRAL, P E BRI A i
HER | AARKKEAT 8 R Faag 8 E R T % WA A, HATiE KT
% T PR ATRAR 6 G i ) AR AL R 1) FRAB AT, FE BATATAIE. R AARLKS
K BAREHH T,

2. ABAAZ K | Frideh Fe i B AR B W AR B E A 7k, £
P, PR — AR R A L T XAF

au deset krelld U de_max_o

RF, U 9 F—WEBAE, AUy o ) RN AR IR 8, R T AL
BWITAR KA, KaH H—IRE T A,

3. ARABAA| B K 2 Frid 64 Fe i AR B W AR BRI A 7k, £
F, TR — AR FRAEE i T X BT R SO AR

dU

k _ de_min_i

senl — dU

sse
Kb, Wi Sy R py 4025 Wo 30 [ B A A 5 3B B, Koot
F—RHEHK,
4. ARIFBAANZR | PTE e M A AR W RN ik, &
P, TR S AR R T XAF

dUd krelZdUdcunbal_ max_ o

cunbalset

;’KA c':'l 4 dUdcunbalsetjb ﬁg — bbii]zg{ﬁ ’ dUdcunbal_max_o jb E ﬁrjkiing%’i&éi]{%%
Byl B P BT AR KA, ko 5 T 3 RS

8



10

15

20

WO 2018/094862 PCT/CN2017/070494

5. ARIBAREK 4 Bk A AL S AR R R ik, A
B, iR T pb AR FRAA A i T R AT R AR B

dUdcunbal_ min_i

ksenZ =
dUdcunbalset
;{4 c'j ’ dUdcunbal_min_i 7‘@ l—z VC] i#&jﬁ’i&éﬁl F—% ‘%& }:Ti Z: —L‘F‘/F#Téé Xﬂ_{aﬂgi ‘J N ,fﬁ ’ ksenZ 7‘@
FZREER

6. —Fh et A AR Y W AR MR 7 ik, G4

RIE., R AAKBE SR, RIRATEIE, i AAKKGRE G E
TAE;

HATRIE . A RIS AR R AR GG LA E K T 5 — PhaRIRAE,
FEARRAAE 5 BT R B AE 5 R TRRAL, P E BRI A i
HEE | AARKKA G R Faeg AR T 5§ i, EXTH =
LA TRAB 69 R 4 0 A AR sk i 18] FRAELRS, AR B ATATiEIE. R ARKBLL
AR M

B R A AR E P AE . R A RKIR G B AN A 5 R b ke 45
Ao, WITFBTRIE . i HIAKIL,

7. HABARA| T K 6 PFik o bk B LB &, ) AR BB AR A 7 i, &
P, PR — AR R A L T XAF

dUdcset = krelldUdc_max_o

RF, U F—WEBAE, AU o ) RN AR I T 8, R T AL
BWITAR KA, kaH H—IRE T A,

8. RABEAAZRK 7 FTiA 0 M HAR & W BB R Y 7 ik, £
F, Brik AR R AR A F Xt AT R AU R

dU

k _ de_min_i

senl — dU

dcset

AP, dUp o XA AR E SR TACRGAE R A, keow H



WO 2018/094862 PCT/CN2017/070494

F—REE

9. ARIBAAI K 6 Frid ey Lt A AL &, B AR AR ik, 2
b PR TR RA A T T X AR

AU geunsatsen™ KretAU geunpat, s
> AT U g 5o VIR FEAR s AU bt max_o 9 RSN AE AR Mo [ 5
B R P B R KA, ke A5 ZRETE A2 K.
10, ARIEMF|ER O BTk oGt A AR W W AR W R AR Y 7 %,
Hodr, B bR PR i T X AT R A T
b = Wantat i
dUdcunbalset
10

5{‘ ‘:P > dUdcunbal_min_i 7@ X I*] ?‘#&'fi‘i’@éi]zﬁ W,k Z:%jéj'é@ﬁ_'fﬁﬂ%d"fﬁ s Koo 7@

FZREER

10



WO 2018/094862 PCT/CN2017/070494

ASEIEHIIRIF R R

R 3 3 56 4
X2 Bk
| X3
|
| K3
0~ I P |
5 | I oS
i =T &
K4
X4
K5
X5
2R 343 Csh
K1
U, U, | dU,-U GABRPES
P g R =
Ly ( Pd N)|>dUdcm—>Jr+ SIS
{
L
& —»
RNV S TER
—» (U, +U, DU, g ] e 0T >
K2

11



International application No.

PCT/CN2017/070494

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

GO1R 31/02 (2006.01) i; HO2H 7/26 (2006.01) 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)

GO1R; HO2H

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)
WPI, EPODOC, CNPAT, CNKIL: B, BiALH, HMHM, REBEE, Biksh, —HEhh, ¥, direct, current, unipolar,

ground, monopolar, single, fault, pole-to-ground

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 102856881 A (NORTH CHINA ELECTRIC POWER UNIVERSITY), 02 January 2013 1-10
(02.01.2013), entire document
A CN 104820157 A (STATE GRID CORPORATION OF CHINA et al.), 05 August 2015 1-10
(05.08.2015), entire document
A CN 105322536 A (SHENZHEN POWER SUPPLY CO., LTD. et al.), 10 February 2016 1-10
(10.02.2016), entire document
A CN 105552947 A (TBEA SUNOASIS CO., LTD. et al.), 04 May 2016 (04.05.2016), entire 1-10
[document
A US 2013193766 Al (ATLANTIC GRID OPERATIONS A., LLC), 01 August 2013 1-10
(01.08.2013), entire document
A IWO 2016156435 A1 (GENERAL ELECTRIC TECHNOLOGY GMBH), 06 October 2016 1-10
(06.10.2016), entire document
X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

) o ) an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

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

25 July 2017 23 August 2017

IName and mailing address of the ISA

State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao SHI, Wenqing
Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

Authorized officer

Telephone No. (86-10) 010-62414027

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/070494

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A PAAIEE, <5 MMC IR ELAUES B R AR e o S (RAPEC BT T, IR GRS
¥, 43(22), 16 November 2015 (16.11.2015), ISSN: 1674-3415, pages 127-133, (SUN,
Gang et al., “Research on the Fault Location Method and Protection Configuration Strategy
of MMC Based DC Distribution Grid”, Power System Protection and Control)

1-10

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/070494

Patent Documents referred
in the Report

Publication Date

Patent Family

Publication Date

CN 102856881 A
CN 104820157 A
CN 105322536 A
CN 105552947 A
US 2013193766 Al
WO 2016156435 A

02 January 2013
05 August 2015
10 February 2016
04 May 2016

01 August 2013
06 October 2016

CN 102856881 B
None

None

None

WO 2013115915 Al
GB 2536894 A

21 January 2015

08 August 2013
05 October 2016

Form PCT/ISA/210 (patent family annex) (July 2009)




EfrE RS [ o5 i
PCT/CN2017/070494

A EIl b S
GOIR 31/02(2006.01)1; HO2H 7/26(2006. 01) i

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 RGN Y 2K 5)
GO1R; HO2H

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

7E [E P 2 A 2R IR 0 FE T AR I (B R 28R, A A 2R0A) (i AD )
WPI, EPODOC, CNPAT, CNKI: HE¥i, HRECHE, ERAMW, WMEEE, B, —HEt, W&, direct, cur-

rent, unipolar, ground, monopolar, single, fault, pole—to—ground

C. BFEH
Iy IS, DER, S5 ERE AHZE AR ZE SR
A CN 102856881 A (fEdbE K24 20134E 1H 2H (2013 - 01 - 02) 1-10
4
A CN 104820157 A (ExEMATE %) 20154 8H 5H (2015 - 08 - 05) 1-10
4
A CN 105322536 A (FRJIMtEFAERAE %) 20164F 2H 10H (2016 - 02 - 10) 1-10
4
A CN 105552947 A CRFARE THEEHREE M B AT %) 20165F 58 4H (2016 - 1-10
05 - 04)
4
A US 2013193766 Al (ATLANTIC GRID OPERATIONS A., LLC) 2013% 85 1H (2013 - 1-10
08 - 01)
4
A WO 2016156435 Al (GENERAL ELECTRIC TECHNOLOGY GMBH) 20164E 108 6H (2016 - 1-10
10 - 06)
4
[V] 34 scprveck ms st b . TRBEEFIHE
% B SO R BR R, “r7 FEEE HEMSER 02 J5 A, 5 HIEARIRA. (B35 T %
o N _ . X . B 2 T v Bl R 7 S5 SO
“p7 YO R RT TIE BoR — RO Bt X .

“x7 RERFRSCHIOCHE, B R CHE, AR R R AR
wpo e BRI 2 RS 2 5 AR EOTE A i S R X ™ e =
“L7 IHE ORI IIE LI Sonte B RS v RACHLH i Lt WA Ll ot
b %%@gﬁm%mﬁ%ﬂ%@%%ﬁﬁﬁmmmi#<mﬁw %TE%E r$ﬁﬁﬁ*Aﬁﬁﬁﬁ%mﬁ”E*%ﬁmﬁ

‘l/ J
“«07 WERIOLAT. . BREEMmT R AT “g”  REEFKSCH
«pr A ESET R B H R R T BT R g0 s B 0
] o 6 2R S s e B 1 I 1 [ Frh RIS 1R 2 H 3
20174 7H 25H 20174 8H 23H

TSA/CNF ) 42 Fr FITHE 25 H hik ZRE R

AR A R E E R A0 AUF (ISA/CN) 50K

AR B b AR T X [ TR IRk 6 S 100088
HEHE (86-10)62019451 HIEEE (86-10)010-62414027

& PCT/ISA/210 (Z82T7) (2009%E7H)



E R R RS [ 5

PCT/CN2017/070494
C. LEESh-as
% A* SIRICH, BER, FRUIAHKRERIE AR RHIRUR 5K
A PRI &, 7R TMMCHY M B RGP I e 5 o S AR 3 BC BT 9 1-10

HARGMEI 534, $43%, F228), 201654 117 16H (2015 - 11 - 16),
ISSN: 1674-3415,

ZE127-13371

Z PCT/ISA/210 (Z82T) (2009%E7H)



e EIEe
XTEBEENNER PCT/CN2017/070494
Koz 5 P GRS Wi k&l s
CN 102856881 A 20137 1H 2H CN 102856881 B 20154F 18 21H
CN 104820157 A 20154F 8H 5H I
CN 105322536 A 20164F 28 10H T
CN 105552947 A 20164F 5 H 4H T
Us 2013193766 Al 20134 8H 1H WO 2013115915 Al 20137 8H 8H
WO 2016156435 Al 20167F 108 6H GB 2536894 A 20167F 108 5H

2% PCT/ISA/210 ([FHELFIFHAE)

(20097 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 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

