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(57) Abstract: The present invention relates to a nonlinear load power and electric energy calibrating device, comprising a standard
power source module, a standard meter module and a test loop. The test loop comprises a first branch, a second branch and a primary
circuit. The first branch and the second branch are connected to a first end of the standard power source module. The first branch and the
second branch are connected to a second end of the standard power source module by means of the primary circuit. The standard meter
module is connected in series onto the first branch or the primary circuit. The standard power source module is used for respectively
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inputting non-linear waveforms into the first branch and the second branch. The first branch is configured to be connected in series to
a tested meter. The non-linear waveforms are respectively input into the first branch and the second branch by means of the standard
power source module, the tested meter connected in series onto the first branch is enabled to measure the non-linear waveforms, the
non-linear waveforms can be compared with measurement data of the standard meter module on the primary circuit or the first branch,
whether a nonlinear electric energy meter is credible can be tested, a conventional standard meter module measures the sine wave with
standard traceablility, and therefore standard traceablility for nonlinear wave measurement can be realized.
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B BIRAET R, XK, BGATE A B ST N E A E B R A, @it
R 20 BREGAR AR 0 @A BATH A, BRI B AR A 210 A4
WOEA L, A G AR 230 R EARERIRY, XA etk R 2 <
12697,

REHS P, WikE 210 o/t G R A8 230 B 5 E R BA 0 S,
JEHY R, L URE S MK 210 A GATE AR RUTE S R R
AEYag @)k Ua,

JLZFERR, AIPAEGATERIG A B AT 69 2 B FZOR IR AT
R, EEMFEEABURE LR RS R SRMETEITHNR (B 3 Foik
RAE N —IERMEATERES) B AR TR, FIERMITER AW IE
WHIFRMEMER TR0 FediFsL.

F—AFplY, wl 3T, ARk A ER AT ER 230, B
WATERIB S QFE AN LRM AT RA, R R RER 100 694 —40 & Re
ok LIE S — A oh Tla Fefh RS [2a, H—RAMmdss [la s
X%, FowAMEn [2a 5% X%, H-ARFE LK
it F 9k G AR ) 2 RAESE 100 494538 Teom 48, HR K 210, H—afa Rl
ABAERMATER 230 $BAER — IR L, $ B R 5-FHMIRL 220 $i2 4
o b, AAH, Fowiim gk 2100 F 8 R AR
KMATRE R 230 PR £ 3, H o w sk sk B AT 220 Ao —d
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R2 AR R 34, WA RFEFIEE ST A 2 R 100 #9232 Tcom %4, 54F
S BRABH 100 4T AR AT .

AL F 04 R TR XA FAE S @ E R AT R R, IR MAT
BERVAIEEE TAEF X T,

AR EE 10 MBRIEE A “T1e9” et R, @il dEL
MATAE R 230 BIREHMGRAR 210 A X%, ANBEXER 210 HIRFERBIFER
230 6N ELRZTARSF, MNFHRE 210 FH “T1365”, X4, LEH
RAEFAAE G AT RAE S, AEIFM B T A F1E e L,

FE—AZHGF, AR RARR NG F — LA T = L0855 N FE
LMK, LA, RSN F RS R TG EZK, SRS HEEER
TR R A ARG, RERGIT, AFEERAR GIE—ME ST
& 530, mMAEGAER S0 U R I A XTI, FEREATHR S B AR TE
FEOFEF—BTHX. F o T F X FaE, HEE —0FFXEHER
HE—LH L, AR ST HXEEAES AR L, FFREHE55E
Frid & — o T I R G458 A R FTR F =T R ey 4)snik s, A 5 AT,
EARKP—FARBIGEREATARECLREETEE 10, @i MEHFR
AP 400, H—8F K 410, B B FHF X 420, 5418 430, ELirfER 530
FiR IR E B PR R EHLEE — %, i RATR, RS — %A
PRk = ¥ 3k G5 PT R 47 s B RAE R 400 695 —spikdE, FTRH — R RAFTE
% = X REL TR T35 AT iR AT R ) BORAE 400 695 ZanikdE, PTiEE
—aFHFE N0 F R — L E, PTRE —dFIFX 420 $HEAFEE =
XL, BrRBERATER 530 BEATATHR b, Frifdsal® 430 53 5L
F— o FIF K 410 QISR AR TR S 0TI £ 420 e9d=4lshitiE; Fridds
)3 430 B T ARG, SR g —aTH X 410 fprik & —d T
FrX 420 F9—AF B, F— XA T EBBERE 510, BPAERA 510 SEART
# - L

AEFRGIF, AR FIRARIATE S B RARSARE ) FRA 400 F TR
BAR R B G ht, Hldo, AR RFRAER 400 A THEKERT LR, 4
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do, AFBEERAES 400 A T4 2K 9K Isource,

RFEHRGIF, FFEDRIRAER 400 698 R 338 BHGRE 510 Firkd
fe R, WA ERAIE 400 @B w5k hHORE 510 fed il st R IR
AEAT AR @ R R &G 9, /R Vsource,

kA S10 ARG Ae R, mAERIFEL 530 M AMERRER, %4F
W AR T AR N F R MR 69 AR R B AR A, LT RN FAE R MR 6 AR
SR, BHEGIFER 530 AN BAMEHGIFEBEE, WEGAFER 530
PERATH, HFERBRCENSHERMETGIFERARENT, TR
BIRAEF— X5, sk, TP —F I,

Bk, F—E A ZRHITIR, F R F DR S Tk,
F—FFX 410 F B, NE—XHFE, IFEHRRER 400 BT E - XK
T TR RDH; FoBFIFE 420 F B, NHLRGFR, WPEHEREBE
400 B F = X AT MG, RFEASI T, 145 430 FAE—BF Z24LI5 4]
F—w T X 410 fF BT X 420 F—AF B, XM, AFE—Z, F
— X BT Z R AR — AT, EFAMAFTAE LT RKE 10T
Y E—0T 2], ZERISLAL T,

BAR¥, 3615 430 AT oalEsf—aFF X 410 % G F X 420
R, flde, 515 430 AT AR H — R F I X 410 F 5 = F £ 420
WFE T E R, Fldo, PTEIEHIE 430 A FAE—FHEN, U pTE
B8 FF K A0 F Pk 0 FF R 420 F—AFF B, BAlE—H R,
Frif 8 — o, F % 410 Feprid B B FH K 420 FAOF —AF B, #lde, F—
B F K 410 699 Bat iAo 0T X 420 69F B R EAR AR, Hlde, %
—WF I K 410 Ao 0TI K 420 RE T,

REHBI T, FFEAHEREE 400 556 % — XA F Z LHMALR,
BIF—3Re52, F—8FF £ 410 fofh 0 FHF £ 420 REEF B, Hlde, I
BHERATHESERETEER 10 QEANGLTFX, AL TFXHE—8F
Tk 410 Faf 0, FHF K% 420, AAE—BFR], AU —A 0 F A X338, w3t
FEAF—F b ud ) S AE—BT 2], 424058 430 415 — B FH £ 410 FFrik = b
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FHFK 420 Feg—AFF B, FEFE—BTFHF K 410 FoPridE B -FF X 420
TG H—A KM, EHE 430 A NESHERE NIRRT BE —R-TF X
410 Fop =&, F I X 420, LB RE ¢ Q4EH —FEATE ] fo B 4
BHE) t2, 454058 430 A T AS —H4atiE t1 565 —a-FF £ 410 F 5, ¥4
F BT X 420 X0, FRAES ZHENE 2 5 H R T X 410 XM, 42
FEZRTFHX 420 F B, EF, FHEH t1 55 Z3F8ab 12 485,
PP —#F4end i) t1 fuff 3540000 t2 a9 El R EARS . XA, F—FHLEE
t1 Aoff TR 12 RETAIR, RFE — LTI X 410 % ZaFIF £ 42045
S uT I M B A K ], T AR AT L R AR 6 AR T R 69 4 BT IR] M AR o
H By

BARK, FALE 5, WFAESFREE 400 HregEABe e iih
Isource, EH—IF4atia) t1, HF—w-FHF AL 410 F 2, 8w -FF £ 420 £,
REBF—XBOVRA 1, ABLHZXBGEAAN 0; EFH HgaE 12, #
—aFHRE A0 F B, F—9FHE 410 XA, AZ2F _ZBRGELRAS 1, K
BH—FHBIRA 0, 3T T AT BB W4 et © k4L, Tsource=1,+1,,
Hop 1, o Lag M5 R A dE XM a5 .

THEARE 5B 9, BRI ASEI AL B Isource BP A 1oy, Lo ARZET
PROGEIR, HIRM ALK, BRAGEBHFETE AL T, mFHF—w-TFFX
410 VAR —d, T % 420 e4B Wi H4ent i) ¢t 2 t, MAZRE —aFF £ 410 44
B L 8T X 420 6988 LaGRB 4B 9 Frw, LA L¥hIELRHAE
i, B L Lodh Lt =az—, Hl.=1 +], @#@id4| R 43045
—w®-F Ik 410 o B -FH Xk 420 e93Feat B e d), AT IEFZ K 49 BAK
Y- AR KRR IETY, XAF, BBAS I LKA 510 T EIATELRME
DR AR

E—AEHBIF, Wl 5 PR, PrREGEmER 530 SR TR L,
AZHBF, ZERITFER 530 AMBERMEBT GEGATER, D FRE
B 400 695 —m h iR B, ARES R RADR 400 69F —m ol HATEF —
BF K 410 K5 SRR S 8T £ 420 W95 —m ks, ks —d
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FH K 410 695 =g HaGR A 510 #F3E, PradskaR Ak 510 ARPTR & — 8 F
X 420 95 —sn 3B AT IR AT AR 530 BT ARE T R IRAESE 400 495 =
ShiEdE, HATESERIRAEE 400 695 — sk h k% Teom, BEAFE —FHR LM
BKA 510 STHELHRB N E, FHATHR EaERFER 530 NAEBNE
LMK Tsource, Bit & — X34 L adikik A& 510 BT 94 L egtbgudr ik 530 3
irstt, sPReRA 510 R ZRARETF THAIFER 530 69 =52 —, BP
TN IRE 510 EAER TR T8y, FH, HHirfk 5304605 20
R B GIR.

E—AFHRBIF, HEERBRGE— RS AR, B 6 FTF, TR
ERMATFHEER 530 BBAFTAF — &%, FEKBEFAEL 530 UEKHE TS
KNI, RE#BF, ZIERMEFER 530 ANFTHREAEEBOIFER, FE
R FAES 400 B F —p kR H s, AR IR 400 9 —sEa A5
Fridd—d Tk 410 695 — AR AT — 8 FHF X 420 695 —mikde, Ff
HE—0FI £ 410 195 —s Bk A 510 &4, PrifaluRg 510 @itk aF
KMATER 530 HATRAT A R 400 09 % —nikdE, PTRE ZE T X
420 69 % —SE HEF AAF AN B RARIR 400 445 — sk, BHEAS — L E ey
KA 510 sTAE R MEH g F, mIERMARER 530 MIRAE KM R N F
Frg, Bt AaRA 510 HARRMARER 530 4945 RATrb, BrT4am) &4k
KR S10 G ER R R TR “T15ey”,

FE—AE3AF, 4B 5B 6w, FEAMRATAEEEERTEE 10
T ELIE G A MR 460, PR b A AR 460 B APTIETIR L, HATES
A MR 460 HATEIEHIE 430 3. B IAAANAES 460 49— H5ATEY
ERAES 400 695 —hikdE, AL nA 460 695 —# a3 55 —aF I
% 410 UAF ST I X 420 4, LA, FEERMERE 400 @i d A
BB 460 5 5 — XA S = K 5bd Ak, R R NS 460 FRRAT I
w460 HaEHIE 430 F4E, F RN 460 A FARAFE
T FRHS 400 AR, R, EBIRRESR 460 A TR SRR
NIRE R, FR AR 460 A TIRH R 430 RABTRANE S, ik
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PR B 430 LA FABKIERENETE, BFEdF—a-FFX 410 X%
@K 420 e9FEF S RTIA MA BT, AR B, R MIAEE 460 23] &,
R ASEET G, A E 430 MFF4esTF—wFIF X 410 fof 8T X
420 AT 42 B 18 ML BT 6948 H) . TR AR AT IR 69 o AR S AT o R R AR
400 &9 IR NE F, SRR L Lo 35 6 dE RHE T R b S AT
Ay B RS 400 448 I AL,

AT FIFH—RF I K 410 ARF 8 FIF X 420 ey@riss], #lde,
WATH|Z 430 AEEGE R, Hlde, ZIEER 430 HE R, Plde, ZHE—EF
£ 410 Ao B T I £ 420 58 H F FIRBHITF£.

BE—A B, Bk —eaFIF % 410M0S %, IGBT Fo = 4R % 49 —7t,
Fi ik 8 — &, FJF % 420M0S % . IGBT A= = 4% & a4 —Fp.

FE— AT, FTiE % —d FFF £ 410 H MOS(metal oxide semiconductor)
HHF AT, BRI FFRGEEHARE ) F, BF—ETHF X 410 &
FEFAMOS %, Bk @ FHF £ 420 35 MOS 4, Friks —wF £ 420 6.4
FAS MOS &, AT R A EFZIREIR, H—a-FHF % 410 495 MOS &+
AFERAS 7 @) 34T Sl A= £ ], B i F Ik 420 89BA MOS & T A E B A
76 L AT B AR, ARAF RS I A A FOR N Sl ey X ), e,
% MOS % % PMOS %, #de, % MOS % h NMOS 4, KZ#pF, H—aFF %
410 B9 HI58 4 5 — B F I £ 410 49, 5 — b FHF £ 420 93 hF — 4
FH K 420 tAMAR, EF —BTFIF £ 410 95— T AR R, TR IR,
W BT R 420 495 T RIRAL, AT RIRML, AR 430 5 —
B X 410 MM S, RFE—BTFFX 410 F B, §F LT Hx
420 B9MARET ANAZT T, AR H — B FIF X 410 FF 2. MOS & B A 2k Heay IF K
L, REBARATIEHI R 430 AeabdRag phat 5 — XA = R W B AT 4]
et — TR G AR, ST EABEFE R EENE 42, AMEFEYD
BREES, B FEREEATLANKELS., DEEROR, F—uF
FF% 410 6474 MOS VAR 5 — & F - R ey B A MOS & 6954548 TR K
WE, RUBREARARRBEIA AR T ZILAA MOS &yt dk, HFRIER
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ANFrE eyl Ak ], KEEGT R RFEBA.

BE—ANEHBF, ridE —8FI£4 IGBT (Insulated Gate Bipolar
Transistor, #ZMIIRA GhiRE ), HF—ouFTH X LEHA I6BT, £—AFik
Bld, FTiEH B -FH XA IGBT, H 8 -FHKEEMA IGBT, F—aFHF %
8/~ TGBT vAR S — o F I £ 699 A IGBT R AETT vA LI F) 4 B 3% K 44 iE f
FREERF@EARXA, BN, KERLF, F—0FFX 410 6954135 %4
B I K 410 B9, EH—BTFI K 410 8B 35T AR, 47T A
AR, H IR 420 IR F 0TI X 420 69, L E T
X 420 89 5F s T AARM, ST VGRRR, XA, 4% 430 §F — &
X 410 AL R B F I K 420 ¢GRI ANAE T, BT I — b F A
X 410 Ao B F 5K 420 6938 Wy eG4 4.

BE—ABl, Tk —wFIFE 410 Y=ZmE, F—aFF£ 410 &
BMAZME, TEF ST FE 420 A=ZmE, H o0 FFE 420 @ismA
ZHE. REHRBIT, BB TR 410445 HF —EFF £ 410 693048,
BHE—BTHFR 410 9F 3 TUAEEK, LTURLHM, FowTFX
420 2 H)sH A % BT X 420 69 5EM, 5 5H L FIF A 2085 —2TAEE
WA, AR LS, A, B4R 430 mE— BT X 410 EBIRS
TR K 420 EBMAGE T, BT EIAFE T X 410 FF R FH
% 420 #9187 g3 4.

E—ANFEHRGIP, EEERTAELS ML TEET W LOHEF L ERE
W, PR EBAAS —XHK L, AR Sl EEAETLE =
Xk,

REHRBF, w0l 5F5E 6T, F—0FFX 410 5% — 9 LRl $1K,
FodFHF X 420 5% LR $FK, F—8-FH X 410 % —wFL R FTAE
BHAHE— 1, F 0 FFX 42045 L R2 AT ELRH N F — X%, X4,
LR 430 B4 F BT X 410 FF B, 4% e FI X 420 X0, 1
F—RHBFE, BRMIGHERNE — R E IR R, 84 K 430
EHE B TF X420 F B, B8 E—0FH L 410 Kmat, WFH = XA FE,
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IR NI 6 WA S R R B R s

H TR IR M NGRS RGBT Q5. E—AEELT, LS
—w, [ Rl 49fA EFPTiA 5 — W[ R2 49 FA(EARE], XA, F—HHEAFHE L
AAARR GG I/E, B, BB EIAR ARG LRLESE — LA F L3P
aytrik ok, FHARFS — A HAE ARV AREANEH, LHE—IBAFE
T RFEAGRAS R A R GE A B R ——,

K TAEAF IR A G IRRBR RN Q. BRI F, wE S
ol 6 BT, FRMRTHEL ST RKE 10 £ 035 F IR 520, BTRF
BrrAAL 520 BBAFTE S L3 E, PR 520 5% & F % 420 $3%,
BP iR P AT FRHL 520 FBAAEPTIA S — B FHF X 420 AR PTR 5 — &, FL R2 AT IEHY
F o E 0%, AT 520 69 B SRR S10 AR 69T, B, fEabAEAE
F— XA F LB BAARE 69T, A% EI LA AR LIRE S — R
Fo s Z K HEF oGtz Ik, FAARIFE — K HAF BRI A, LR
F— I Z AR R h BRI a2,

A T Bt — B EOA BCRTRLR 520 3 A Feh, e, KA 510
GG M4 T % — T R1 49 P48, Flde, “PHTMEIT 520 49TH/EAS T 5 —af
R2 ¢, HstAHL, MaXAK 510 698/ )T 5 — @ Rl g8+ 52—,
RAEBL, FH—UIRL 4G ME KR FH2 a9 & 510 49 FR4E, “PATTEL 520 4910
BT 5% 8l R2 69fME 82—, A, FH 9wl R2 e9ffE X TH42
44 P TP 520 49 FAE,

E—ANEHRE P, WESEREEABGE — LBAFE — L5 A dF
SN, LA, AT RAERE B AAFREGERTY, A ERs)
¥, el 7 HR, RE—MEXMRA TR LEATEE 10, 5 FEYD
FORAEYE 400, H5ATEA 530 AR w R, TR R EROESE -1, F =
I I TIh, PTRMESERAE 400 QLIEHFHH LT 440, F—aFF £
410, % = dF I 3£ 420 Fedn &% 430, FridshRHd BT 440 649§ —siR 1L AT
RF—oFFK 410 A E— L35, FrdshRmb Ea 440 495 —sid
WA S T X 420 HATEF — LRk HE, TR —RBRATES = L

18



WO 2019/076165 PCT/CN2018/104725

SRR AT IR T35 ik oh By i 25T, 440 695 kiR, TR AR R 530
AT L, Priddsd 8 430 oAl 5T F — T X 410 a2 &5 A
BATEH Z I X 420 e9dnhlan ks, ATdded) R 430 A T AE—FsaE,
REHFE S —CFHFE 410 FofFAH B FIF £ 420 49— AF B, F—4%
T B BMR A 510, BPHGRA S10 BB AR S — % £,

AERBIT, AR F R 400 RAHILGIERELRGME, BT
B BEAEY 400 BT H — 9 FIF £ 410, F 8 F I £ 420 Fadr 4 B 430 I
PG A R, B R — T IT X 410 o BT IR X 420 a93F5 N
) bEE BT, FILMILGGAE R R (IR . Plde, HRE BT 440 8
F bR RS BT K 410 695 A RFTE S 8 F X 420 695
—miEdE, FwTHK 410 9B ZshF AR, FEE —dFFX
420 495 —skh H AT 3k, H—w AN B ARt B o wiAs
HomHH X HEE, FARLELEEF VMR, FoXRKLEES BN
R2, B3 — H 34 bif B3P HTMRIL 520, TR E 20 440 695 55 Bp h o255
Tcom,

Bk, HEAE T AE 9, HEEEET 440 Bl ey R MIEH R IAS
Loty AF—FEAE, F—LFFX40F 8, Fo0FFX 420 XMW, F—
oA B H B IR A Tsource,, B HAM M B RIAA 0, B 4
BPIE, % ow T X 420 A8, HF—aFHX 410 XF, FowAmEsid
@ IRh Tsource;, H—WiRM i S AN 0. 5 F—A T 298 b4 a
8 &3, Il..= Isource, +Isource,, A Isource, #= Isource, &K 5% K dE
SREAND. SN

ol T, HEER BT M0 AF T TFREA L, L b9 RH HIER
K, ZHARGETLGIFLFEAT, ME—wFF K 410 ARS8 -FF X 420
G 38 BT 42 BT ]2 ¢, W) 5B — A SE 4 E 49 B A Tsource, A g — WK 3%
Hrd a4 bR Isource, 69K B N 4w B 9 BT, 1, A2 1,3 A dE &K 6y & 7%, A Isource,
A= Isource, » A A L., 89 =45 —, H I.= Isource, +Isource,, Bilix#H|3%
430 ST —wF I K 410 Fofp B FH X 420 e9FF4L b A pede 4, 45 E 720K 69
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IR A AR R, AT IEATE S R RAE S 400 ARBIRBER AN AR KM
WA e w A, XA, BEBAS —LPR EedsuaRR 510 T I HF R MR
G@nE,

AREFRGIT, hEHEF 440 HIERM RFTIF BT H B LT 440, HF
i BT 440 B T REATES BB, Bldo, BB EET 440 A T &
MR 6B R, Plde, PR d 2T 440 B T B2 K B A Tsource,

REMBIF, HE S LT 440 698 R %L HHRE 510 Fediof b fh
RAEHE, HREH A 440 B R 3 A BRAR 510 AR A R IRBAR
Bl ER G E )k Vsource.

—ANSAEAF, B T BT, ARERAE RS- MERATER 530, BT
GATER 530 BBAE TR E, BEGAFER S30 AL I FT X T, I
BT R FIU 440 A FE kA H TR S —RF X 410 B9 F —HARFTEF =
uF Ak 420 095 —aikdE, PTAF—aF X 410 695 Za 546K 510 &
H, PrRpeXA 510 ABRTA S T % 420 695 —sn @ S ik b Ao
& 530 AT EH BB 440 69 F Sk, AEAEST, HRAFEK 530
B GARER 530, B THAMKM EIZE SR, X, B%irgk 530 B
TN FAF B ATE S B RAEE 400 ik g EFROR R A, BT EHEREA 510 HAEL
FEAR 530 69 IRBATA AR, AMAGRA 510 69 RIFE T AT AR
X, BPARR AR A S10 A ey B, FEEILT ATES R AGHR.

—NEHAIY, W 8 BT, ARERA G- ERBARER 530, L
MATER 530 BBAFFARE — L3, ZAEAMITER 530 AR S X T4E,
YA ERAE 400 69 5% — h WA E %, ARAE B IR 400 495 —
R EPTR G — i -FIF £ 410 695 — A BFTR F — 0 F I £ 420 95— %4,
PPk — & T % 410 695 =35 HH0KE 510 3%, ArfpiaXA 510 Al Arid
FELMATEE 530 5ARAT AN R RAERE 400 095 o8k, RS 8 FHF
£ 420 495 sk SRR AR R S B IRAESE 400 095 —pikdE, KEEH T, MHIF
MR A AE KA AR 530, HAFRMATER 530 A FTRA LM RN
R, XA, AMBGRA 510 SAREBAERAA NG B IAL LA, B AN
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BORA 510 M e AR, AFERG T, & THEERATRAE XM AL
WA, SRR FETRT AE BRATE SRR, EH— LB T IR
IR 510 a4,

T A —A~ AR 8 Z 5615

PRI AT RIEB A 5 AR Rk, AR EA g B
BF X A B a9, N BERASB RN, 5% ZHGRE AT e
B, RIEEH 4B 5 P, BORNERATH AN ST X A WH, &M
EREe AL E TR B AH, iFAFARR EALWAAEGER, 54
Bt F I XA dE Bl 69k £ T Bt R E R, TR RE AR EAE
P W ) — A TG B E R

B 9 #5387 IR 46 m g SRR . S a9t T 2h BT egF 4t 1],
Jp 8 F I RGBT LA ], 224t a9 KON BP T AR 4RI B K 6 JF R MR 6Y
MAESM, A t 6RO, FTVABRCE RIS £ 04 3 LMok B 4 M 6 XA
P, BTt EGA AR BRI R AL .

W F I KRR N A AR ZUR AU — AT XL T 5E KA,

T RE AT AR G IR AT RATAE iR g, A agds 4] 5y 2%
R RS A R AAT ARG 1/2, i FHCR R SRS 17 A F S0y &
FbG 1/2 649 25T BARGRABUR BN iR £ .

(1) 4ol 548 T TIFRE AT RS L EETRKE, L ELAA
8T KA IR IR AL B R AN A AT, A P 0 R A R
FREERN, ATRZELRE QT T TR EG DA E/N, BH—0
9IARRE LG, ARG W ARREATEEAE,

(2) 4ol 5 AR THTHERMATHELSLELEELE, LFELAL
W RAR S G IRAS B AAD R R RO IET20K, XAF, AR T AR RS 693
B, R R XA T ARRDUR AR IRG TSR A,

(3) wHE 5 2F 8 AR FERM AT HEE LR TRKE, S EZEX
WK RARS B R SRR B, R SE G E BT s R A & T olsh &/
&, 6 BRIV 6 JE R
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(4) RELARET £B S e9hmh EME—FERERT AR E S EAETER
F. AEGARREMEM Y, Wi L FR T T a et it EEAREER
QAR RN AT T OLGY AT B AR M, T R SR 49 R AT ) R R AR
S Fo T FAR S AT EGE

VA _E BT R E 3] 69 BB RAFAET A RATAEF 69204, HEMAERE, Azt
b T B 4 BA A IERT R TR GG B AR ATRA L, SR, RBIX I
RAIFAEGY LA TRAFET G, HE LKA ALY B HTEE.

VA BB iR 236 MR R T AL A 89 LA Sk X, RIGREBH Bk Feitdm,
12 55 7~ 6 B b dn B4R S 34 & B & FTE B A9 PR AL 2 AR 692, 2T AR
LB ARAR R, EFRRBEARRPMEQIRT, ETAMEE T EHfm
#, KB TFRLAGERIEE. Bk, AL EFIGRS L E B AR
P BRA .
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W R E kB
1. —HEXEATHEEEEETRE, LHELET, @ FESDER
AEHE AT R AT i B 9L

R — R IHERH AT

PRI = s 0465 — L3, F XA RA TR, LS — L RAPTEE =
Bt Pk TR G TR B F R F Zon 24, PridAng Rk B 4 FT

XH G PR AT R RARS A iRk, TR — X R AT AR Z LI R

WIS B S T — AN TR TR BT

MAAFRMEN, EF, RS — X ERMAN PR S = X ke F 4

F AR o B RAR S A T AL B R R B 8) PRk 5 — L AT iR 5 = 36 A
P ik 5 — H 36 A T B BHOKK.

B KB AEE,

2. RFAANZR 1A IFRKEAFTAHREE QRS TRKE, LI EET,
LA

Frid AF g s BRI O3 TR0, RV EA A BRE L ) RHAKELT,;

P TS ALEMERBLLEREARE, MEARAVAEREALTEY

ROFNAMANBRGHFET, FHEBYTRUFE T RIEZTERR A
T TR MR ;

Frid 35 8 UM TAREE A AL R ARG B AL FME T, HFEE40
%
EEA, L, AL IRYRAA B PTR T T2 R E B A —A

I

Bk R Ak BB TR TR B PTRME S, S B AR
S RBRIME T, IR Sk BT R RRE L, 4T, &
EAE R MR 2o F—

o
3=
AN AT SR

A8 W R AN BT R AR IAT 5 AT R 6 T A AE R TS, BLF —AR IR e AN T
44 1E 5 KR T

P,

B, RS — XA = X5

BT ik 2h B30 K B350 F A4 R AR IME 5 28 K S il i ik 49 = A8, R e
P& o B A K B b — A0 A B AN 58 R b BTiE 5 — LA BT A =

57
i@

23

R e SR I 2 o OE=3
3. MBBAIZK I TR FRUAFT A FELSQRETLE, IHEET,



WO 2019/076165 PCT/CN2018/104725

ROFEFHF—LTHFRX, FoBTHFXFdbE, FEF S THXBELEML
F—XB L, THEFH %%%ﬁ$&ﬁ%k — X% E, R ESAST
HE—d T I R G FMARPTR F =T K ey de 4l 9858

4, HIERAZR 1 PR agdE &4 ﬁ%$%% SR RE, A4FEET,
Frid fr ash Rk GG EREEL. HF—wTF L. & 9T F XA 4
ﬁ,%i%%%&ﬁﬁ%%*%ﬁﬁ%ﬁ‘*%%%%5%@%*i%ﬁ%,
ik oh B b 69— iB i BT B T A BT S Ak, Pk

— R A BTR = R A BAL TR T L BT R B ki A —shik
.

5. RAERA| B K 2 BTiLeG AR R T E L b g , FAFAEET,
FIT i AR /B R AR SR L3 PR AR AN it B2 A, FfTL%?ﬁik S5 RT
M RAFE RS, PTREMRAFRL TS A n 3 A2 Uik, FridnE
THEAL TR TR AR,

6. RIBEMAZR 1 E4E—TAG XM AT ELS LT EE, £
AR T, PR AARR B T 5 — £ %

7. BABERAZR 1 ZA ARG FERMR T IR 00T EE, £
WAEE T, B4R R R A FT AT L,

8. MIEMAIZRK I R4 FTANERE AT R ERBETRE, LHAE
T, B OIERAEMAEL, @A N AEE B EPTE TR E, BATEER
oM A G P ik 22 ) B iE

9, MRABMAZR 3R 4 FAGERMRATAHRECLRETRE, LHELE
T, BOIEFHEI, R FERRBELENMAES XKL,

10, RBEMAIEZR 3 X 4 R RMATH RS AT RE, LHFE
ETF, FFidFH—aFHXMS &, IGBT fm =M Feh—Fr, FFAH —dFHF X
MOS % . TGBT f= =485 o 84 —Fb

24



WO 2019/076165 PCT/CN2018/104725

100
S
L o
— -
‘ T ‘ Tia
-
| |
‘ ‘ 210 220
|
‘ Ua | ke PR L
| |

R2

| L
Leom | jryaes
o

1/9



WO 2019/076165

110

PCT/CN2018/104725

T >

160

100
N
120 130
Ui
WL R A& EY PN o
FHELIT FHELIT ”
:
he
b
L 140 e 150
WETHE W) SRR
FIG BT

PRIER A

A 2

2/9

- _
1 230



WO 2019/076165

PCT/CN2018/104725
10
SN
100
IZa ‘ IZa
—
Ila Ila
—
210 220
Ua . Wk ST EH T
R1 R2
B 230
il
e AR
xR ‘
Tcom qla
]
A 3

3/9



PCT/CN2018/104725

WO 2019/076165

§2a
e

4

4/9



WO 2019/076165 PCT/CN2018/104725

10
~
400
N i
- 1460
Do | ] rer
| | MIE 8=
| |
+ [Ee | [ g | [aie
o A B
| | 430 | |
‘ Vsource ‘ Wik &L “EAErRH &h
‘ ‘ 510 520
| |
‘ ‘ R1 R2
| Icom TEGiHF |
| G Mi |
530
- _ _|
A" 5

5/9



WO 2019/076165 PCT/CN2018/104725
10
SN
- w 460
‘ Isou#ce \YE/I?I%J Iref
\ \ e
| | 430
) & 410 L;@:Ea 420
| | E) FIx FIx
A B
| | |
‘ Vsouﬁce LL Rl &Iz
‘ ‘ 510 520
| |
‘ ‘ Ro
‘ L I R
N 530
| Tt
R |

6/9



WO 2019/076165 PCT/CN2018/104725
10
NS
L 400
N 490, T
BT
| i |
440 j\ Isource?2 12 |
\
ER —»430 Isourcel 11
B s — |
| 110 |
BT
| . | h10 H20
‘ Vsource ‘ R TR
| |
| | RI R2
. 530
com
‘ f&4 ‘
L iR LT
K 17

7/9



WO 2019/076165 PCT/CN2018/104725

T

BIHT ‘
‘ SiES
44()#\ T Isource? | 19
L 4"430 Isourcel 1
R sl .
| 410 | -
HHT
| UES | 510 520
‘ Vsource ‘ WitE BTk
I
‘ 1530
‘ |32 ki ‘
HEFR
‘ Tcom Iref
B ‘
T
A 8

8/9



PCT/CN2018/104725

WO 2019/076165

t1

t2

1 (Isourcet)

2 (Isource2)

I source (| ef)

9

9/9



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/104725

A. CLASSIFICATION OF SUBJECT MATTER
GOLR 35/04(2006.01)i; GOIR 35/00(2006.01)i; GOIR 29/00(2006.01)1

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

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; WOTXT; USTXT; EPTXT; CNKL: | KRR FHEIN, 8 5¢, HEVEREMRE, &F, BE, 1
W, 3, 4 vHa, R, BRE, AT, B4, I, B, 86, B, 2, 52, =4, 1, 317K, measur+, survey+, examine,

check, electric, energy, meter, instrument, sine, nonlinear, circuit, branch, second, trace+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 107589395 A (GUANGDONG ORIENT TELECOMMUNICATION TECHNOLOGY 1-10
CO., LTD.) 16 January 2018 (2018-01-16)
description, paragraphs [0001]-[0104], and figures 1-9

PX CN 207502707 U (GUANGDONG ORIENT TELECOMMUNICATION TECHNOLOGY 1-10
CO.,LTD.) 15 Inne 2018 (2018-06-15)
description, paragraphs [0001]-[0104], and figures 1-9

PX CN 107677894 A (GUANGDONG ORIENT TELECOMMUNICATION TECHNOLOGY 1-10
CO., LTD.) 09 February 2018 (2018-02-09)
description, paragraphs [0001]-[0064], and figures 1-4

PX CN 207502618 U (GUANGDONG ORIENT TELECOMMUNICATION TECHNOLOGY 1-10
CO., LTD.) 15 June 2018 (2018-06-15)
description, paragraphs [0001]-[0064], and figures 1-4

PX CN 108051622 A (GUANGDONG ORIENT TELECOMMUNICATION TECHNOLOGY 1,3,4,6-10
CO., LTD.) 18 May 2018 (2018-05-18)
description, paragraphs [0001]-[0059], and figures 1-4

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

*  Special categories of cited docurnents: «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

«3» 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

«A” document defining the general state of the art which is not considered
to be of particular relevance

“g” 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  «y»
cited to establish the publication date of another citation or other
special reason (as specified)

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
“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
02 November 2018 29 November 2018
Name and mailing address of the ISA/CN Authorized officer

State Intellectual Property Office of the P. R. China

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 International application No.

PCT/CN2018/104725

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

PX

CN 207502572 U (GUANGDONG ORIENT TELECOMMUNICATION TECHNOLOGY
CO., LTD.) 15 June 2018 (2018-06-15)
description, paragraphs [0001]-[0058], and figures 1-4

1,3,4,6-10

CN 104316896 A (STATE GRID CORPORATION OF CHINA ET AL.) 28 January 2015
(2015-01-28)
description, paragraphs [0001]-[0020], and figures 1-5

1,3,4,6-10

CN 106405482 A (ELECTRIC POWER RESEARCH INSTITUTE OF STATE GRID JINBEI
ELECTRIC POWER COMPANY LIMITED ET AL.) 15 February 2017 (2017-02-15)
entire document

CN 104007410 A (STATE GRID CORPORATION OF CHINA ET AL.) 27 August 2014
(2014-08-27)
entire document

US 9146264 B2 (VERIS INDUSTRIES LLC.) 29 September 2015 (2015-09-29)
entire document

1-10

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/104725
. Pat(.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107589395 A 16 January 2018 CN 207502707 U 15 June 2018
CN 207502707 U 15 June 2018 CN 107589395 A 16 January 2018
CN 107677894 A 09 February 2018 CN 207502618 8] 15 June 2018
CN 207502618 U 15 June 2018 CN 107677894 A 09 February 2018
CN 108051622 A 18 May 2018 CN 207502572 U 15 June 2018
CN 207502572 U 15 June 2018 CN 108051622 A 18 May 2018
CN 104316896 A 28 January 2015 None
CN 106405482 A 15 February 2017 None
CN 104007410 A 27 August 2014 None
Us 9146264 B2 29 September 2015 us 2012221278 Al 30 August 2012

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



Bl ey I s W
PCT/CN2018/104725

A FREMSE
GOIR 35/04(2006.01)1; GOIR 35/00(2006.01)i; GOIR 29/00(2006. 01) i

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

B. R
R WA AR BRSO s 2R R G My 2K T)
GOIR

BB AL ER TR B4 B 5 R PR BE SCHR LA S AR 3R DCHR

TERE A 2 2 () A7 it e (Rl B A4, A0 TR RAA) (e A )

CNABS; ONTXT; VEN; WOTXT ; USTXT; EPTXT;CNKI: J" HRAFHER, HiEE, FEWERZEWANE. e wE, &l
i%! 'B(! ﬁ—is iﬂﬁfﬁi Eﬁﬁér ﬁﬁ! IE?IZ! ﬁr %7]11; jzﬁ%! EEE%’! gg:! ggz! :/I\! ﬁ/l\! ﬁﬁ%! measurt,
survey+t, examine, check, electric, energy, meter, instrument, sine, nonlinear, circuit, branch,
second, tracet

C. Bxx Y

% B SIRSCAR, WER, FEIAHCERE HISR AR 2R

PX CN 107589395 A (J"HRAFHMHEHEHRAT) 2018%F 15 16H (2018 - 01 - 16) 1-10
P4 0001]-[0104] Bt, [HE1-9

PX CN 207502707 U (" RAEFHHEEHRAT) 2018F 65 15H (2018 - 06 - 15) 1-10
P4 0001]-[0104] Bt, [HE1-9

PX CN 107677894 A (" RAEFHAEIEHRAT) 20184 2H 9H (2018 - 02 - 09) 1-10
AT HEE [0001]-[0064] BL, B EI1-4

PX CN 207502618 U (" RAFHRBHEERAT) 20184 65 15H (2018 - 06 - 15) 1-10
FHAIHEE0001]-[0064] B, HE1-4

PX CN 108051622 A (J-HRAFHMHEEHRAT) 2018%F 55 18H (2018 - 05 - 18) 1, 3, 4, 6-10
PLETEE[0001]-[00591 Bt B 1-4

PX CN 207502572 U (" RAFHRBHEEGRAT) 20184 65 15H (2018 - 06 - 15) 1, 3, 4, 6-10
FLHTF5 55 [0001]-[00581 Bt, BB 1-4

X CN 104316896 A (EXEMAF %) 20154 15 28H (2015 - 01 - 28) 1, 3, 4, 6-10
I EE [0001]-[0020] BE, KHEI1-5

[Z] st ecrs gt spg TREBEEFIHE.
* BT SCHER A KR, “T’E$%E&%%HEZF“E 5 SRR, (B TR

o e S BB 7 BB BB B A 7E e X
“pr PR RIS T T I B — BORA M

wyr EE RIS SO, $@%@?Iﬁ N2 TR R R A

w0 B E B S RS B A e R 2 e P =
WL ETRETHAR A RN R SR SO, B S — : “W’#Uﬁ%WI# é?I#%%*%ﬁ%¥%7§iﬁﬁéﬁ
L R e R T e RN (o e

WD %Kﬁﬁ@ﬁﬁ
“0” WRERATE fEA. ERE AT A T g RIS I
«wpr AT A5 T B B R T B ER Mt s H i Sc
[ PR 22 S B se AR H ER & Fisr B4R S HE 3 H

20184 11H 2H 20184 117 29H

TSA/CNH 44 Fr 1 HE Z5 Ha 1k ZAE R

A A R E E R 5RF=RUR (TSA/CN) F i

AP ] A 5 T M DX R T 36 65 100088 :
HHEZ (86-10)62019451 FiE S0 86-(0512)-88997233

= PCT/ISA/210 (5E270) (20154E1H)



PRt R &S [ i

PCT/CN2018/104725
C. =Py
El SIS, BN, RSB AH 2 AR B SR
A CN 106405482 A (EMEALAR B RAF AR EF B &) 20174 27 15H 1-10
(2017 - 02 - 15)
43T
A CN 104007410 A (EFREMAT &) 20144 8H 27H (2014 - 08 - 27) 1-10
=208
A US 9146264 B2 (VERIS INDUSTRIES LLC) 20154 91 29H (2015 - 09 - 29) 1-10
43T

#F PCT/ISA/210 (5527) (2015%F1H)




REEe £ 7
XTREEHHER PCT/CN2018/104725
e 2 RIS Wi 7 e s
CN 107589395 A 20184F 17 16H CN 207502707 U 20184F 6 15H
CN 207502707 U 20184 67 15H CN 107589395 A 20184 14 16H
CN 107677894 A 20184F 2H 9H CN 207502618 U 20184 64 15H
CN 207502618 U 20184 64 16H CN 107677894 A 20184F 28 9H
CN 108051622 A 20184F 5 5 18H CN 207502572 U 20184F 6 15H
CN 207502572 U 20184 67 15H CN 108051622 A 20184 54 18H
CN 104316896 A 20154 17 28H I
CN 106405482 A 20174 28 16H .
CN 104007410 A 20144 8H 27H I
Us 9146264 B2 20154 98 29H us 2012221278 Al 20124F 84 30H

#F PCT/ISA/210 (FIEEFIMIH) (2015481 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 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

