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TEHAK

AT FAE G A R T 4 %M AR A §h 4k & (Insulated Gate Bipolar
Transistor, IGBT) #KFE ARG FEMAAM B AL, A THRLS B FHA
% ( modular multilevel converter, MMC )& Z bt & it & sl T2 A 44
WE, HTIRIEFHE, ELFRFIRTENSSERFHGZXE,
Wl 1 B, SRS B RAR G A S E AR, B 48
SR A FABE B BRFETAZEME G MMC FAERAFEMR. LT,
FARES TR FRFAES . ARF AR A B T A . 3Rl FHR T AR
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10

15

20

25

WO 2018/201708 PCT/CN2017/113210

A7

% (FRAM, ferromagnetic random access memory ). & W %1% 25 ( Flash
Memory ). & @ 4%, K. XAEHRE (CD-ROM, Compact Disc
Read-Only Memory ); ik & G4k 35 5T VA R BE L ik 33 XA Gk 55 . Sk
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AR, T BRI A E L R PAT TR, KA AL ES
F 4 BT B AR L S PAT AR RS T ML T AR Y, 54
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5. ARBARFI R 3 ATk ey ik, A, PRkt Brid g IR T
fr, REARSERZASE, &

AR %o FaXRFTELRASE,

Y

1 t
fm:;*fﬁﬂﬂww+ﬂl
- .

>

AR Jo T KR AT P RS &

i

1
I, =Y (a,coswx+b, sinxx);
n=1
b, PO b sk, A hFK.

13



WO 2018/201708 PCT/CN2017/113210

6. —FHE WAL ARFER AL, 5
REH, BLE KB BIR;
AR, B E b AT AT IEARE AT AR, RRRIAA BUEA G
AR BT AR
TPt dsal e, B E AN S AR QIR AKX T H T BME,
HLP R L B R K T B ST B, A ATERARE R AT R AP
7. RBERFIER 6 TR LA T AR =6 2%, EF, BT
R EAY, BB ARERME O AR L AFE R,
AT A RME 0 B ARAT R A AFREAR, RN IR,
10 8. RAEARFER 6 FTAGIFA B AL AR =R 2%, L, AT
Rt AR, BB AT ATRM WARAT R, BEAASERZAY

h=4

=z,
HHEFRE AR SRR RSB FR, 18Pk b il 3,
9. ARIBAA) K 7 BTk 6 2 M H A & 2 LA B AL AR IR

FAG, TR, BUE AR T TR AR A B A LM

15
%P IR LB BT
10. HRIEB A B K 8 PR HA AR RIS 4%, £,
it BAE A me E B i FTARKFTELELATE,

20 FriBiddo T AKRF TR AL E,

l,.= Z (a,cosmx+b, sinxx);
n=1

g, POhd anaE, A TH.
11. —HHA bRt A R 5 A%, 015
BAER, BLE AR HATA B

14



WO 2018/201708 PCT/CN2017/113210
L3R5, B R h @ i PATFT R B4R B F ARG T AT S I, IR
Al 2R 1 £ SHFE—RIT LG B RGTARF 7%,
12, —FBAENTR, A T HRATAZ T, PPk T RATAZ P AR AL 22 3530
TR, FIMAER 1 £ 55— RGN O ARG AR 7 ik,

15



WO 2018/201708 PCT/CN2017/113210

Id

B
A A
Upa
v
Vd
A
Una
A 4
A
1t 45 -
o972 o "K\ /j ; yﬁ\\_ﬁ/\\\, 2 /i/\\ A / \
: x;\/ ) ﬂx""\f/fxﬁf X \Kx\ \ \
a 1e7 \/ ’j \ff \ \\. g / 1/ Y \ f?'& / \ .
£ ) A A jx.. 4 y AR J 1

0577 § % / J : y s ; ! ;
““&,_/ / \kv),z’ v;r '\ ff \\.vf‘" '\ »E,;g! i\ ;
AN ﬁ

~1.351 ) |
AN /N
|

-2 185 . / ;
A

-2, 800

1/4



WO 2018/201708 PCT/CN2017/113210

N 3 B R ﬂ- >
2 AF I X %
3 IdP
1 BB A X . o udp
Ip
1AC vy '—_/ET IvVC
% %
|
UAC uvY P e
! N @
=
FRIRAAS B A S101
S HRAT B, AT AL TR, R L AR RA e L B BT A S102

LR AARTH— R EE, e RB AR T5 =
WA AN, *TPTEME IR AT R A

K4

S103

2/4



WO 2018/201708 PCT/CN2017/113210

A i
s
( IAC) .
577
EES]
AE
N7 AN =N N =3
Hinmg s TE
(IDC)
K5
lp_a_#x>A1
lp_a - 5 i
lp_a_mn>/A\2

lp_b_#u>A1
p b 5 M
lp_b_pn>/A\2

lp_c_uxw>/A\1
lp_c — + o
lp_c_mn>/A\2

A6

gk

3/4



WO 2018/201708 PCT/CN2017/113210

N

#
S

KA

ARk 12

PRAP B Ve dx FIALR 13

K7

AR e 1L AR 700
P E 5 S
f702
701
wms | B 5
705 7021
\ wrzn |
704 7022
@l AL

4/4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/113210

A. CLASSIFICATION OF SUBJECT MATTER

HO2H 7/12 (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)

HO2M; HO2J; HO2H

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

square, “r. m. s”, virtual value?, current, momentary, instant+

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS, CPRSABS, DWPI, SIPOABS, CNKL: i, ey, fri7, #bs, ®iR, A2 W0, B, 78, i, S, %

Bk, 850, £ H°F, MMC, modula+, arm?, cascad+, overcurrent, over current, protect+, fault, short+, effective value?, root mean

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

description, paragraphs 24-31, and figures 1-3

document

[paragraphs 48-78, and figures 1-5

A CN 105680421 A (NARI-RELAYS ELECTRIC CO., LTD. et al.), 15 June 2016 (15.06.2016),

A CN 106571620 A (ELECTRIC POWER RESEARCH INSTITUTE, CHINA SOUTHERN
POWER GRID et al.), 19 April 2017 (19.04.2017), entire document

A CN 101242096 A (NANJING INTELLIGENT DISTRIBUTION AUTOMATION
IEQUIPMENT CO., LTD.), 13 August 2008 (13.08.2008), entire document

A UP 2016163513 A (MITSUBISHI ELECTRIC CORP.), 05 September 2016 (05.09.2016), entire

PX CN 106992500 A (XJ GROUP CORPORATION et al.), 28 July 2017 (28.07.2017), description,

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“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)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” 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

“X” 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

“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
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

23 January 2018 23 February 2018
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao HUANG, Jun

Telephone No. (86-10) 62411799

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/113210
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 105680421 A 15 June 2016 None
CN 106571620 A 19 April 2017 None
CN 101242096 A 13 August 2008 None
JP2016163513 A 05 September 2016 None
CN 106992500 A 28 July 2017 None

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




E Rt =R S oy 1
PCT/CN2017/113210

A A E
HO2H 7/12(2006.01) i

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B. R

TR AR AR IR B STHR (BRI P R R B RAY R 5)
HO2M; HO2T; HO2H

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )

CNABS, CPRSABS, DWPI, SIPOABS, CNKI: ifift, idebim, fRY7, Hb%, =¥, B3 WAR. B 0E, 2 KR
1k, Bt 88, £ZHEF, MMC, modula+t, arm?, cascadt, overcurrent, over current, protect+, fault, sho-
rt+, effective value?, root mean square, “r.m.s”, virtual value?, current, momentary, instant+

C. LEESheats

2% By SIHCME, DBER, fEEMESBEE AH L FIRCR ZE R
A CN 105680421 A (FARFIMAEESBERATLL) 20164 67 15H (2016 - 06 - 15) 1-12
TP EE24-318, PHEI1-3
A CN 106571620 A (FF 7 FE MR R B R AT %) 20174 4H 19H (2017 - 1-12
04 - 19)
AL
A CN 101242096 A (BRFEZERE B &F RAT) 20084 8F 13H (2008 - 1-12
08 - 13)
£
A JP 2016163513 A (MITSUBISHI ELECTRIC CORP) 20164F 9H 5H (2016 - 09 - 05) 1-12
£
PX CN 106992500 A (F2kERIHRAF%E) 20174 7H 28H (2017 - 07 - 28) 1-12
A5 8548786, FHE1-5

[ scoprrecrassmispm . TREBEEFIHE.
* B AR AR, «vfgﬁiggm%ﬂgéfﬂﬁ S AR, (B T
wpr GG BIARSEOFR T B Bk — BORA Mo AR
O REBARKISOHE, B RCHE, R EREIR I

wp 7 TERRA I B R 2 5 A A HO7E S B SR e P =
WL ETRETHAR A RN R SR SO, B S — : “yr RERIREH LR é7iﬁ%%*%ﬁ%¥%7§iﬁﬁéﬁ
L R e R Sl ot AU H AR AR T U BRI A

VAR D) B LA A s
“o” WROSKATF. (BA. RRSEAT R AT g IR RIS H
wpr 575 B4 T B B HARGR T BT R A0t 5o AL H A Se i
[ PR A 22 S B se A R H ER & Fisr B4R S HE 3 H

20184F 1H 23H 20184 28 23H

TSA/CNF 48 FR FIE 25t ik ZAE R

rRAE A BREANE E K 40P RUR (ISA/CN) o

A [ b 5 T M DX R T 36 65 100088 N
HHEZ (86-10)62019451 iSRS (86-10)62411799

= PCT/ISA/210 (5E270) (20094E7H)



ElRrese R

RFRIREHMES PCT/CN2017/113210

R 53 A R Wi A s
CN 105680421 A 2016 65 15H x
CN 106571620 A 20174 47 19H 7
CN 101242096 A 2008%F 8H 13H ¥
JP 2016163513 A 20164 9H 5H x
CN 106992500 A 20179 7R 28H x

#F PCT/ISA/210 (FIEEFIMIH) (200947 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 - claims
	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

