;e3e, !4& H V,6,T,3 July 2002 *~6s* Titl ention 3Guig?2002 _
I\/UIthl rcuit type instrunment and spllt t ransformer for use in

neasurenent thereof S Background of the Invenfi The present invention
relates to a multicircuit type instrunent for neasurl ng various electric
power quantities by receiving voltages fromplural |ines of

al ternating-current three-phase circuit ﬂmmmmﬂm !mﬂ[ gcurrent singl e-phase
circuit and currents in the sane nunber 10 lines or nore, and

a split tyrf_e current transforner for obtaini rgosMch current inputs of the
i nst runent TitAe edrtbedayyH&@n nul ticircuit type instrument is explained by
referring to Fig. Miuidikdhit 2¥pd Snérfnbfiibha d mr@gtsétqwnmqrgnﬁuttw reuit
type watthour neter 1 n a mnul Peitcuit type instrunent. In Fig

ref erence femesaismpasuzmeandh@odre st ep-down transforners Whl ch step down
fromprimary voltage to secondary voltage, and 24, 25 and 26 are potenti al
transforners known as PT. Reference nunerals 27 to 32 are current
transfoﬁrreBSCK@rOUtnldarfstfh@rImivngtibtne current val ue of each circuit into a

current value for Feasurene Thi s LA (2Lt mshous. & It|C|rCU|t type 20
Hasen 1nvent10n CS to lClr lllt 1{1 tfrument
wat t hour neter desrgng t'0 neasur e ower of 64l rom each |ine

vol tage andocmeasirting uariens em‘cttxhq&mm}nesadep(merecemmg vohggm from t .

Vol t age i nput ns 100 i s vol.ta nmeans o ines, .and in the
examre | nPRgT BT (of arfarattinaerier PulERRRS oBrilhghr rHEEREHRES 11 nes.
that is, licogrehtstgdlephabé lcircGity NtuirBptst innB@nsa n20Quind eiTeath 2 plifrar
recei vi ng Eurrents fromthe sape nunber of ci rguits gg the volta e inputs
or mor &9 ahiResnok MPIExARTI 8 ‘iprt“Ff%Pe SYrrept jtransiauRlefon gbtaining, & Elhrrents
from six cCichgdént $apdioait thg,,ngﬂrﬁﬁght to circuit VI. Power neasuring nmeans
or energy neasuri % means 900 is di sposed corresgondl ng to the nunber of
current input nears SQVEStiogaheBuliicdrenib o pTURI teferrdPldiAcd nY sane
nunber as Trbﬂ,rﬁltll’grt%nf?tf' AUt RRANSL isl B ciMeiCXAFPAR showihga dlitiGesdiespondi ng
to circuit current 201 to circuit VI current 206, it Is constituted to
measure t h&YRowlrttbeuematgy inn asmalticicnit &yne instrygegt.0ods Figrdhcircuit
| power;smeagtirt e 88MELAS OF, £NGLEY2 ITBARSWeb b e GEdnRFoAbls thichrGep t VI
power rmeasuring section or energy measuring section 906. On the other hand,
each vol t ageWmnfiom erimanyr aeltpgnée seeordarhieyaltnacaga@di Apus MEEN30 20O i s
speci fical I SO NG i, & hoRRC 29T NeREEEGHEL nunRQYRT 29BBSAY iaRg Section
or energy feasur ng section to circuit VI power neasuring section or
ener gy neasurien trasfirorerg@er provicdadng phe prerrpoieslupedsach ayychdnto or
ener gy Meagusy: e TS rl0fRzad o hidfr EXAHR gntpaﬁl Shovisla mul@8irbuifQyp@ge 101
is connected to circuit and circuit ower measuring section or energy
measur |2tﬁg geadthicon @@trradrtmm tq lnrv@SMe UUI payer vH2ach adiquiuifton |epachnd
circuit a e and 904,
and tine 11 TREFEREEHSgaRCG: i, & iR Hodtp ERY AT DR, 0
section or ener gy Vekgge imgutseeti0A0005 vahidgd06puFmeaherf dirddites, current
201 to cirgyht; V C“{Jn‘? te i2n0§ £r 21 GPNed &%an‘?ggi‘} x%t.}’ 8 t‘&g/{ G ! power
nmeasuring sectron or surrng sec Ir ur power
measuri ng stmaelhnegrthanes,gynerﬂasuhhagllsecCuan@ﬁputamdanst 20@1desaiagned to
measur e theopower or _ener i ;} cr rcuits. ber o rétrsu r| or.art, lta
conbi nati o b SFPINERE SPPE % he™ r%n“t'e AUERAT OF STEPIEYE F1%4S] §| nce the
combi nat i oninpiitseacimorte) taﬁgeinl ﬂrautxaaﬁndeeﬁchlg:wr énts |cnmlpbs¢d;tcﬁ irgegiven this
conventional constjtution, Pﬂ nmet.er .or \Qratthour r{;elt er, it can be
used only i e r HAGe SoF f‘l’i&“’l F’m &Y THhurBERibe! d8r FEEP M eui £YFEt er i ned
in each VOIrﬁcﬂgerﬂnignemeanHOV&BVGénerg%ememiruﬁg | yndamst a9d0 ngs t iesEosed
i nstrunments, the n(l{r er of current Y

corresponding to the number of current input means so as to measure the

30 power or energy in the same number as the current input means. In the
example in Fig. 21, corresponding to circuit I current 201 to circuit VI

current 206, it is constituted to measure the power or energy in six circuits

1
A



| i nes corresponding to the nunber of voltage lines is not al V\@y?j gbéfd, and
t he nunber of feeders in each voltage |ine (the nunber of branc % current
circuits) is not alway specific, and the nunber of neasuring circuits
prepared as watt neters or without meters cannot be utilized effectively.
In this prior art, the exanple of measuring the power or energy is
mentioned, but it is the sanme whena2neasuring other electric power
quantities. Qther conventional multicircuit type instrument for conputing

3 July 2002 fiest Fisws Laowen npasuipigieeLion 95 AR EY BERSY G irdignIP] tryciesit Wiy ef or s of
plural i npU_tpo%xrxﬁéé!sﬁr&g'sécti@f%§Fén'e1%?%e£h\6riﬁg9Je9Ydil'9OQ to an exanple disclosed in
Japanese Lai d-open Patent No. 10-26641.  Fig. 22 is a block di agram show ng
this conventional multicircuit Sinstrunent. In Fig. 22, reference nuneral
2200 is vol t age- g3y fh@Q)Ehegﬁﬁrﬂggdcﬂg{oﬁfg@Q§pu@@Fgﬁﬁl@Qn&fﬁGfﬁ)Iﬂemaé&q&lﬁﬁt' ng neans
2201a to 220Na and current detecting nmeans 2201b to 220Nb provi ded in each
circuit to HBeaaeAiseweqitisaly spibined Wit jppy. gie ofnthe crapbl pewsT IRSEWHRY cui t
changeover n@aids, or 248y infea@hiBE lsédtion POVRS cRAGRUNE poRR Shiakiig BARE orand 2S00
is each circuit 10 electric p r appunt conputi ng neans. The input circuit

changeover rfEEEYE AHHINE SEGH9N SOt RIAVIRILP AP PABER TEPPERE MENSV| ¥5 - cur r ent
det ecti ng neadnsurdgddansvoeach circuit to be neasured and issue in electric
power anount measuring neans. The switching operation of this input circuit
changeover neans 2300 is shown iSin Fig. 23. In Fig. 23, the axis of

absci ssas i s the Ihtheexanplsin Bigmd1]line$ lhatege tdias tanmeatgl totirauittipod cilppitt he | nput

circuit changeove s 2300 by sw tchi . LN f h | t age
det oot ng macprAsBpREARG50 s e bl lplfogt BRENE, AR 2, 790,
i n the circuptrscuitdiizad reastuliVegbwec imegsuring skction avienggy medsyringasectiqmfiddes CL, C2,
... CN show ' f [ : tecting
means 2201a %1@@%@%%9%&@ vg_ua;é% 2?\% toc?Tg%lg{:\{ %ﬁ]ﬁ;&&n@éggg %&%a%ghé%gﬁgdo?n circuit
1, circuit 2Xpergy megjuringiisecting 995 and 9Pngurthesi eicuitt! emarigddvierciseayd 2300. For
exanpl e, Cl Jd&aRbLEE aleOnRekl Qélp&{ivc%uk%uim pb A% rﬁe@ﬁﬁhﬁ sdchiobt fergyol t age
detecting neans 2201a and current detecting nmeans 2201b by the input
circuit charf@yfes FERASOLIOFIrcHE VERPYHNSIING ctoney] Jereliprappring
cor r espondi ngctiof 986,58l BCik id B td Aehsire Mhet poinerBY) enefoy SELIRGIbRE, BARK Circuit
to be neasured by the |b3£gt circuit chapgeover means 2300, T2 |§]ea

a

sel ection pdli€bathdbs WirbyRiLHIngvpKAge fng gl qirewb i berys Hxed. $1cq

repetition pembmekioafoffegmealthg@dnse kalaclo turkiyit np@ i4 Afddtin €i¢ Chvéntiohangeover
means 2300, which is ﬁ\%ui )(/al ent to . the whole tine ofls.el ecti ng 0 all
circuits onc8MELRIAD 3 MCIpRINGiGE ST FaEopIITTeE & ARG SRR B LS 561 ¢ he

sel ecti on pdiied niihbdr 9f @edentadrcatssiplesiifidddn taeh eglege fimd. t i pl e of an

al ternating-current period, and 3 3 July 2002 inputs fromthe voltage
detecting neans 220la to 220Na and current detecting nmeans 2201b to 220Nb
in the circuits thowseernwheuaaehlly instelligathese sesduments, ahé pumbramgedrover and

i ssued in eveLy. ek .o ' [ [ ' t, in the
el ectric po&gl%yéol#g%ﬁ?éﬂn%gostﬁ?n ﬁﬂfn‘?gﬁés% 1%5%‘%?°‘Eﬁzéﬁ|ﬁ§§‘i’%?dcﬁgﬁgﬁ%§ in the
sel ecti on pefifesderyin ¢agh weltele Hng @hei number fdrangled spwent ckcuitelais aptetveyFher ef or e,
when nmeasuriPerifl Ghd @l hdnbet BE meROHhd SitbuWiplebREN s ReHR IRGeré 3L JidibtC Ui t
selection period) T3 of the input circuit changeover nmeans 2300 1s T1 x N
times. Thus,M§§ys eagpotdr giilized effssy@dy anopunt measuring neans 2400, each 10
circuit to be neasured is neasured for period Tl only, and not mneasured for
period T2. Therefore, the el ectri? wer anount measuring neapns 2400 sends
the electric ener§iPi Bior 38y N6 §XaFPl i BEASH NG DCRANET PoenSERY 1R REMBEt o t he
each ci rcui tbuei 8ahd dafe MOGRMeRTMIE Vihet €163 powgr GRBMATEs2500. I n the each
circuit electric power anmount conputing nmeans 2500, in each circuit 15 to
be neasured, the electric energy is regarded the sane in both selection
pause period T2 abersedvestionalmyboiicaidtypeinstament fhecoalpadig i ¢ energy in
selection period T1 is nultiplied by T3/T1 tinmes, that is, N (the nunber of
circuits to be nmeasured) tines, and the product is obtained as the electric
energy in switching period T3. In this way, by intermttent neasurenent 20
of electric energy in each circuit to be neasured by the electric power
anpunt neasuring neans 2400, it is converted into the electric energy by
continuous measurenent in the each circuit electric power anmount conputing
means 2500.



In this prior art, however, while sanpling a specific circugulg2od2
swtching circuits, there is pause period of sanpling in other circuits and
there is no particular problemin the circuit of the |load having small | oad
fluctuations, but in the circuit having severe |oad fluctuations, no
measurenent is nmade in the pause period, and it is inferior in accuracy,
and an error is large in particular when neasuring an integrated val ue, 30
whi ch caused serious problens. In this prior art, the electric energy is
measured, but it is the same when neasuring other electric power

quant i ti esvaripus eegisio popEL WastitiesnfroanatmpbnERf dravetuaisngf péwkal source
to a mil tiighh bty Rod:QSEUEEVor 10X & DEM PR ARl € FhfdMGet 0 an
exanple in Fig. 24 1n which thé nulticircuit type instrunent is a watt hour
meter. As lstidwpenrPaent. Ne410126i64lexanpl e conprises two |ines and two
circuits of powerggci Lt . N es
bet ween phases R lz:al drzg%a%c})1g%?\?\gaégz%EsggggﬁgrﬁgﬁggogqgwlpF%}leﬁﬁltg%gé'@gd into
vol t age | inmyumeneansin2ZFi@a, 23ndefehease cumiant s2200 phaselfRgarirpdmse T are

transformed.into currents for asurenent by curren r ans rs,32a and
Soa ot croth R Behhs RO B i P POt el e et SHabn o 2RI o 32

:‘/Oljt fag;as brﬁlfr}[fﬁﬂnde{]fﬂa_&0§ ntféala@ mwle(t)(gmob&tdWBﬁﬂch&aeSac'ﬁt and;;ﬁ ﬁf blei ge 2dare
e I NtOo VO age .n means, m ~a ase currents o ase an
s ar B hEFL (il T o SR Eh 300 op 3 S aBAE R R Rt st o BRRRS,

t ransf or mez49032be 128G 3 6w e WAl n@ s als @Bing Nth Oa by ran@n2 590 id B cireaits 2300b.

I nside_a tthour nmeter 18, an electric power is supplied fromthe voltage
| i npul? neAStTEoRYHeT HPBURt AGMPRIRS ™dfce section 2400, and it is designed

to operate the warhHQHpulTRi@uid @nBYgdd R rehesds i230POVERo SHPiRER §utdlt O t he
power source section 2400. Fromthe voltage and current fromthe voltage |

i nput meandPYFOTaAmaE YU rasEntuIFeR nfRIECIHBEIMS2PSFFAD i cll e £0 Bfier gy of
line | is go/ut®hnldyid@tt NOWie &PIPYLIWRY IR 2RAuriRk Nhkafd.Y, Teom t he
voltage and current 20 fromthe voltage Il input means 2200b and current ||
i nput meanyVi2duos operdien e thiscinpubcifpusf changsorer measpAglPde shywihe
vat t hoyy CcQnEyt hBg NRafg. 3300, Jﬂs%'f%*ﬂ»s@ﬁg%e{btih%%)ne&';ﬂi‘&adn'dcitrsfﬁkikvts type
wat t hour meter, when neasuring the electric energy of plural |ines and

pl ural cirthei timing hef poteyt 23 tpurispuf @irqulie changeipr meeas 23005 Mypl i ed
fromone |} l I i I i f ged power
due to pom%e“?y??)g?%ﬁlr]%I@thﬁé&’ﬁ?ﬁé,V%?tléég\%ae?%bggﬁ}ngg?%rbggcla;n?]ao?ggggrag?e at all,
and if thecuwtérdrdétepeng snpamovRaeth W 320081 imgde timeuies dothd cneaneregy of the
ot her line t [ his prigqr bR [C energy
i s neasur eﬁfﬂ%gtt f?? Qlﬂs? u? ﬁ%ﬁg%ﬁééfr?r@e%\hd;hbﬁ’eé's EIN [ s(r%llg? “g%e?éréﬁ?%gk ?’i%!icﬁdﬁov\er
quant i 29 esof Neputs ifsorextpk aval¢zkeadpreictingameans 2303 pltiot 224Mhe andr ¢ement

transforne : ar f.e Ii.C quanti ti.e | ectric
power i neés?tggt%lg 5“’36??@353@@83%45‘ Jélﬁgﬁlll—‘ilg.cg%gmsﬁ’o\'/\'f gyr?&ketnlt%ib nta{ll% split
type curr eimput ransfiorahengeovirgmed8si 23@0.di dtprawxsipld,n§la demgrest ile circui t
assenbly, and th etic circuit assenbly is.divjded into a and 53b as
Shown i 0 g Tod8F oA fRernb St rof BN gL n e 3 B,
magnet i ¢ Scuekeaimaitte Géeg medna220 NelbpghSheputarictuiheh aregoett means 2A00. assenbl y
53b is_ conposed a magneti.c el ement 54b and a w ndi ng,.55b. .These nmagnetic
o rou; 2 aobUttn dd &aPans “Han sFEe Y TR (L piseteafin Bkiey finif dEFR

cont ai ner sofaselsbawg dadh digcuid o ENcheassedbbedhadnpupairdcuitehanpdoaepart 75b.
At both ends ofagig{e %rt 75@, tightening, %edt§5t | s, 75a-1 and 75a-% are
provi ded, B8 HhE L Tolh? SRESHOM RATSC REF 1092 5N YRELNI'RP S pBELYT&Ts 75b-1
and 75b- 2 aide TRrgva defetitibe fdrgdd onimge peaeseidctichaby bk inpat Rardui/5a and
the tighteni ng pedestal 75b-1 of the part 75b are disposed to conpfront each
ot her, andcmai“éﬁ?ié“rﬁ RER et arhirhds sagtvalpyt (oathe wholedigeofselsgteni ng
pedest s 7Hbc&cQftstdiReRAch. 75b are di sposed to confront each other, and the
15 individual confronting parts are clanped by screws 58 and nuts 59.

Mor eover, both enHstiHs inpet eipcwit ChABS &R Y5ditR 5% Wb kel sale6ting ReAE dragnet i ¢
el ement 54 seadied o dpebhic iRRLPr RANF NG a AR BRI LBES R p&Nda N2 Pf T he

wi ndi ng 55b wound around the magnetic el ement 54b are drawn outside of the
resin containers, and they are connect eq so that the ends n2



20 and n2 may be of additional polarity. The other ends ml a@uliyog¥ these
w ndings are output termnals of this split type current transformer. In
the split type current transfornmer of this conventional constitution, since
the structure of the tightening parts is large in size, it requires a wde
space for installation, and it is hard to mount on the wires 25 to be
nmeasured in the narrow space in which the wires are densely arranged. Stil
nore, since the current transformer is conpletely separated into the part
75a and part 75h, particul ar neans was needed for connectlcp correctly so
that the viPRBiSHEEORIrhfnveliees Aedettinaiansaty BEOLY taddR9Nemad syrmmts v

securely. deieM@g HeaQs QQ@?ESWMOTN% GOHQ @irExn?s BE"xﬁéa%luYecf’Q fdeRaated two
parts at two positions, and it was difficult to work in a narrow place of

i nstal | atigauestiallg @hﬂn;zec_bowrswmﬁraﬁgxuedf in rﬂe/em\mquofrlThe sheyemtinon is
intended tg,sp| VeB\ﬁa{léﬂgstth 431 gﬁ‘iﬁ il ﬁ&“% g)f%%@eramoﬁ&h A ng
an o y t er of

fol |l ow ng oﬁjects ct to ut| fective e nu
measur ing lﬁemsruﬁﬁ,sthpreepam:dermgy nna&arsmtﬁgtmrpnu@d dlleiat ¢dch mmirt

quantl ti es Obe m“tlalats{uQ:d 1sC| ra(lzsl'luI t§ I le;[quf r}g”b‘ﬁlén Onfle fs%relcxilerlé c(l | né th?t

br anched curren e rCul®t 85 23% “hot speci in eac is also
an obj ect tequiredsswieckhiagi padoél(atit circ:uhoMEctmtarptetitmszsbeofmﬂet igdwe circuits

I t high i Si ' ts. h 10 | oad
Pl et wat 1 ettt BRFESSE L riatar “oBogirt 5 Wateth o vari ous el ectric power

quantities of mul Thps emcitfecuiet&usbabley,ammhmt endaefin On QONET4EN Wk al ways
to the rreasurl nq %pparatus power fail ure curls in.a specific.line out
Bro¢ PR*Yp

of pluthl PrHds PepRRiEr ‘Fa‘?l?*lfr“ée‘? oy pdat 1adarol measureds ¢ s g

di fferent w@bjggiod aNnr e&ﬂeiefarespdmet ele¥Pgc cptéweerumémnﬁ%@gmﬁg GgwaRl e of
nounting on wires to be neasured even in narrow space where multiple wire

are densel $*08 s5dsdhe ehsgriciemendy ke ried Fél‘%ﬁéﬁh FHCH&rthW B At edf

i nstal | at i @uheadddnfdieGuit ePEBtficShovdr dth&tAkdditp RHBCHEON 500, eXthermeal
drawn-out wires. 20 According to one aspect of the present invention, there

i s provi dethch G4 ClTLtictPTYTer et FRmRHinomsrns2AgY oPtdyeirtAPut nmeans

for regei vionge aldsei@ld, VRE eNGihe! dn29ep iPte i Athd RS iPboB selection
alternatlng current eleCtr|C ower C|rCU|t current |npUt neans for

recei vi ng Ratdedreiigar TAgardirsedentiong pgapdi Tlei sncithe dsca b Finedsyni ivh sai d
plural 1inggecyol | pedsacy seﬂhlt@él@ééﬁng'Sl/YlQﬁm RhiGisMRNGnE QunfeRider arily

sel ecting and conbi ni ng t e current deliverred from said current means with
the vol t agdrasrs vebednéasam dalitesohndglee prgsiict ieghtainethds dhectdedteicponer

Teasur | n0 SRIEY ih ilAIRLHLAGAC £CL Th AU SARTREM AL b S0 e

conbi nati on ge-curren
20 of electric energy in each circuit to be measured by the electric power

amount measuring means 2400, it is converted into the electric energy by
continuous measurement in the each circuit electric power amount
computing means 2500.
In this prior art, however, while sampling a specific circuit by
25 switching circuits, there is pause period of sampling in other circuits and
there is no particular problem in the circuit of the load having small load
fluctuations, but in the circuit having severe load fluctuations, no
measurement is made in the pause period, and it is inferior in accuracy,
and an error is large in particular when measuring an integrated value,
30 which caused serious problems.
In this prior art, the electric energy is measured, but it is the

same when measuring other electric power quantities.
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3 July 2002 In thus constituted nmulticircuit type instrunen8 JJuy2d®@asuri ng
various electric power quantities, since the conbination of current input
means and vol tage i nput neans can be arbitrarily selected, if the nunber of
feeders in each voltage line is not specific, it is easily applicable, and
the 5 neasuring circuits can be utilized to the maxi numextent, so that the
apparatus nmay be lowered in cost and reduced in size. The nulticircuit type
i nstrunment for measuring various electric power quantities in other aspect
of the invention conprises: voltage input. mneans of plural lines of an

al t er nati ng- cur r edt S4BV editiangl fmetpod pEAeeding RO WrE SALISeF o hB whtif&F sane as

the nunber ygfe MelduRlRt ii HBRY1IRANSe18% BYPf e r I {6 B R HBRNE FLQY. 23Wint Chi ng
current | nput s to these neasuri ng neans of various electric power

quant i ti es¥high the mubielsavidrtyee iRGrumeHvisra FALhaRaMSeTout At orinolh t he

vol tage | ”lﬂg. 2EUR éﬁﬂl QEEBﬁl{;}tris'eQP?B 1{¥Fe§’3§ld't%°ci9'élﬂhst@#%§»wﬁé‘#ré jtand a CPU
responsi ble Tor 'swtc |ng control of current inputs by the swtching neans
and timé shediofgphedesi Bl 6k andnfl il cohireed bebwedre phagesc@nvedt 8rand20 in

whi ch th.e ggttdvé%%”l?arsng ’Isencu'lg%tfll?le ilaggfgé]?thdvo?f\%gglll i'ﬁﬁu m'elag i%Bg,h' ng the
current inpu Teans By the Swtc I Ng neans, between ohe sarrpfl ng poi nt and
next sanpl emg ppesaitcuofenonef phase® andphhse dngrecoapifioemedantogsrenect ri c

power quantities of plural circuits fromt sanpl. ng . data. 25 1.n thus
Ponst i tut odonERsEierat 1% st ol stor g Phnats IR %R dre B0 dlid 15" pover
guantiti escumiencé inpetr meass 2000aI | Wimilanlyyaasurelvegds oétwaahaphdsesn Rswi t chi ng

the inpyts, electric power quantitie n be ne red at  hi precj si on
even 105" paEa EH GePOrEpRE T AncS (AL BnS. “Rredoey YobP el MBRPRL by ¢ i e
shari ng nuldeiapb @2008, afl @hhié CupWE oB8@hagtaRtdrid pRasel T nut ttkfHs€omhédc Ui tS can
be neasured by an A/D converter of a smaller nunber of chdannel sh@o t hat
the appar atHe HHYeHE TP Msratrement bt CUREP triEtREaYm 1§ b and 83D, % y 2002

The nul tiClafetdd inty RAricAS T PRRtmdaQk 2¥0B5 U i Igidéad Wwatifioft Bkérd £8,paNET
guantities in a different aspect of the invention conprises: voltage input

means of pELACATIC| Poeer &F supplied df ovat {hsgy g htingrt afiens 22003 dAt? i nput

nmeans 18 t REwRBHNRRFcSARBtigR 1410, Bl i9fde¥RneadR iopPite N@RNFaBhoGPr €,
power source switching neans for selecting automatically a |ine containing

vol t age outned¢r b¥ by dhe el afdeic Pomsr 8PP HE M L9 b MOPEGS O PFASUTS CHORNA00.

From the voltage and current from the voltage I input means 2200a and
current I input means 2300a, the electric energy of line I is computed by
watthour computing means 2500. Similarly, from the voltage and current
20 from the voltage II input means 2200b and current II input means 2300b,
the electric energy of line II is computed by the watthour computing means
2500.
In such conventional plural-circuit type watthour meter, when
measuring the electric energy of plural lines and plural circuits, the power
25 source for the watthour meter is supplied from one line only. If the power
source supplying line fails to feed power due to power failure or the like,
the watthour meter cannot operate at all, and if the other line is provided
with voltage, the electric energy of the other line also cannot be measured.
In this prior art, the electric energy is measured, but it is the
30 same when measuring other electric power quantities.
Next is explained a prior art of a split type current transformer

used for measurement of electric power quantities of electric power lines.



10 a power source section for feeding electric power to the 3njuiyt2a02r cuit
type neasuring circuit of various electric quantities by using the line

sel ected by the power source swi tching neans as the power source, and
measuri ng nmeans for neasuring various electric power quantities 15 fromthe
out put data fromthe voltage i nput neans and out put data fromthe current

i Aput nmeans. In thus constituted nmulticircuit type nmeasuring instrunent of
various electric power quantities, if power failure occurs in the line
feeding electric 11power to the nmeasuring instrument, it is changed over to
20 the remaini ng Yignet8 hand nﬁla/oﬂﬁagbowcsabintwaleéwr ctYPEWEHTREG t he
measur i ng JaRskdMEe! frigMuBhe o i %:hﬂ\émegle{%ht@%et&oc&mn adbaspiyenent of
various electric power quantities in the ot |'i nes than the povver failure
line can Beddbamarnstic wreHbassamplyrisufivided. inthd3asinidt5 dbyaseshayrn et
{ransf or Mgg Ofa! NOrf JIKERNLEAR HPCHE 1aSESmb13%s fu FRABRIpSe ok GldagRSED! ¥
havi ng one gnetlc e for conposing a cl ose nagnetlc SPreurt into
two seéti Gh@nelapmzynang awinding T, sadhthermeagfetiheirdiniti tedmbiso SAagnet i c

el enment s toLhne fating ofs the cucremt tsansf mecting one
end of th%ﬁ’&gge mgg‘femi Flfe d’3|5t4|t°oar?éll KVF nlgts;s,% EBUES%I ﬂégg{}h‘gr end of
the two waumgsssambSmcﬂmm 38b aué put, msrpmitrsaiteoﬂnttohesnucmﬂltners
transforner a_non netic_cont ai er encl osi t he ma t
hsoenbly T SRR . 80 0fASt SRR B PR 24 BUShPRY T PHEO vi ded end
of the 9 ends fl the2P4¥2 THAQYNEEH t€n Rige peddst ik OBl 1 tamndt fifa- aea«arﬁanvydaut put
termnal, and deformng at the ¢ t position he 0o to forma
ful cr u‘ﬁ] éﬁa aéch’éﬁcF“IdFI{’é F)ﬂaﬁb7gpo ﬁf"“f”ﬂﬁ Pefgst ﬁéf ‘?ﬂ}etl ﬁﬁ\/?qﬂga nmagneti c
circuit agsewidedes het ltgémemmgg ;ieh@st@lllt 25a-i EUBKErice7od 4dwe the
nonnagnetlg contai ner, in_whic he band-1like fjxing elenment is designed to
open at a ‘Hd¥PringnPedestal fab &uf’f)d{‘eé’ri‘dt dPbt & ?‘\R/B"W%b‘? (fgafropg %aﬁﬁ

constitut egh&éhl ddd &w@eﬁuFr@mesmamﬁ@r BElthe $aRC & 5h N € ORI @it XinROSI i ON
of the band-like fixin enent is one position and is 10 fornmed in a snall

si ze, and Mdatta! 760r%opthesppite Shorivolinp OB teHEMF L2 ch BhemEadihed even in
a narrgw Spas&ahdl \WohEd n¥in' e%m& a%@@h?e@'woﬁgwsaw dde nied kigng _
ef fici ency in a narrow place of installation is enhanced. Still nore, since
one end ofMPHEOVEFNEPHY cadnrettand m? Pﬁéhadﬂll’cqlbhaﬁ5apt')'loaf‘pt‘}Foi“gda‘lh\ﬁ/ays
connect ed,yd dnek & {1kt rSthnsE#l%lﬁ 19fth999§1ﬂ(§:to'n9ﬂnlapa¥\ﬁ 806h dmasPPl 26d by when
installing the current transtorner. Brief Description of the Draw ngs Fig.
1 is a ciraduthe mlagmﬁéhmwgi arond jthe rreagnetioy pkempgntt Shetage aPmoyi ng t he
UotL 202" Cupi k. Al o SAURIIB LANISANS coRlelied soArhe ut GldCH! o) a0ram
show ng a speC|f| C exa he vol tage-current arbitrary conbi nation
means 30n tand mdimayche gfmddlttqulmﬂ%nmat efhe@tl¢gends mitjagd 181 pEtheseircuit
di agram s I t he
vol t age- Clr}’ls’}l‘ gﬁ:?gsg?%“%ﬁﬂgﬂ gHﬁ tnfan% féﬁr,l@ ggggpggkgfen?v%n%drga& rcuit diagram
showing a specifiln ebharrpbhtotynmecutohttageartsmmm cefr Whisr aoopventibidat i on
means in t icircuit. ty tt Fi is a
circuit dl%glrgﬁﬁ"sl 0 smce the SP[tulcmrr CQﬂH “‘Eﬁtee %‘pﬁhg ls?i“ 31 %ylslga gtecond
means in v:@htxageacwcreemacarfbrnnaraylacmnblamd mgns BﬂdFuogmoﬁnﬂ en ghewiregi t
di agr showi ng a nulticircuit e wat t.hour i,ng secaond neans
in vol agrel \(,:Mtfr’ggﬁurﬁij 61’?#’%?9”83%%%& A8 ViEe gtheiwl’rsesaar& (‘:%?ltyg"dran egm showi ng
a nul ticirsxililtméiepeined thevetiflent transformer is completely separated into the

part 75a and part 75b, particular means was needed for connecting

correctly so that the windings drawn out to outside may be of additional

polarity securely. It was also necessary to couple the completely

30 separated two parts at two positions, and it was difficult to work in a

narrow place of installation.



10. 3 July 2002 enploying third means in voltage-current a4l 203
conbining. Fig. 8 is a circuit diagram show ng an electric power conputing
unit in the multicircuit type watt nmeter enploying third nmeans in

vol tagecurrent arbitrary conbining. 5 Fig. 9 is a circuit diagram showi ng a
multicircuit type watthour neter enploying third neans in voltage-current
arbitrary ¢onbinin Ei . 10.is a circuit diagramshow ng an electric

ener gy con%tﬁ'f’f‘ﬂ@ryuﬁft‘ ?gnY‘Hé“?ﬁhl ticircuit type watthour meter enploying
third means in vol fagemedhtidnt i 2k Riehidal Ytoc 98BRienvBfioud Op fib¥emd ldiisSugdtd nput
timng diagramof voltage and current in the nulticircuit type watt neter

shown in Fiagovg agd a¢fdeweiithe doHowingtohjectgat t hour neter shown in Fig. 6.

Fig. 12 is an input, timng,di agram.qgt_val e d.current in.the .
miticirouit type Halt epbiedistlt st Rt Rher; L espsine 1
wat t hous mei@uishoepared i @r Peasudingl Jarfods @lECHid oA afuAiftitdes of
multicircuit type watt neter having current input swtching nmeans for
per f or ni ng M¥pIshaireditiuift s axmbasped dgedemsginumbes 9fbigagBedrGHIaPRgr am
show ng Sa@lduﬁ@s)pﬁ' S p%fcifi'crﬁ Q&hsg@{tﬁgei Liplex sanpling of voltage
corresponding to’‘two vol'tage lines. Fig.”1 is a waveform di agram show ng
sanpl i ng poi nts of It ismelsshan edject td pleaxusanptiong edtctric pemnter apranegpendi ng

to two voltage |ines.. Fig. 15 is a. circuit diagramof,a pulticircuit type
wnt et or ORToR NP EsirEnls ahBar abatal BiRs B Gnts bR SR B E LS 2hi ng
means 3p fepa@gid&uAtiogsti me shared nultiplex sanpling. Fig. 16 is a
circuit diagramof other enbodinment of nulticircuit type watt neter having

current input swté&hisnyfethas obprctgermersuragarions elisqtrée poweriquaagities
ol |0 A3, A Bk 29 Tl Chsho IROILIER 6 F
vol t age i nﬁméa;ilx\aiﬁgibbp\gamris p‘dwﬂgmmerﬂcmgri idre s$haffedlmg¢|ddtmfep<lural
sanpl i ng. ]i%nes or if power failure is repeated in plural lines.

15 It is a different object to present a split type current transformer
capable of mounting on wires to be measured even in a narrow space where
multiple wire are densely disposed, high in working efficiency in narrow
place of installation, and free from risk of ‘mistaking connection of
external drawn-out wires.

20 According to one aspect of the present invention, there is provided a
multicircuit type watt ineter comprising:

voltage input means for receiving and delivering coltages of plural lines of an
alternating-current electric power circuit,
current input means for receiving and delivering current values in circuits
25  coupled with said plural lines.
voltage-current arbitrarily combining mens for arbitrarily selecting and
combining the current deliverred from said current means with the voltage delivered
from said voltage input means, and

electric power measuring means for measuring electric powers according to

30 the combination from said voltage-current arbitrarily combining means.



3 July 2002 Fig. 18 is a circuit diagramof a nmulticircuit 8ypg 20882t hour
neter for feeding power source of watthour neter fromplural voltage |ines.
Fig. 19 is a circuit diagramof a nmulticircuit type watthour neter having
priority order selecting neans for feeding power source of watthour 5 neter
fromplural voltage lines. Fig. 20 is a circuit diagramof a nulticircuit
type watthour neter having priority order selecting neans for feeding power
source of watthour neter fron1p|ura| voltage lines, in the case of input of

three voltage lines ircuit diagram showi an exanpl e of
conventional 10 Hﬁl?‘l“&l‘%’é‘ﬁf‘f ttcgp’é‘“\i/:ﬁé ‘t‘c'f“r‘éttélpeo’lnsFﬁRI“H“élE%uf"tﬂaflifb‘ggwatthour
meter. Figarides ieSecdriGi ik rt qwh A &) sTHE Y ceﬁ;lﬂeﬁate@(;armlcﬁuaéntcmpwent i onal
multicircuit type watt nmeter or multicircguit ge wat t hour nmeter. Fig. 23

is an expM4ARt av@va}tag? AR W SRSt 2R ’é?&'t‘?ﬂhyé legtpfhadf the gw?&hpfng c. rcuit

in the cofueRIRd PN hcirvbithgd Tiadiik nToYBSeé’i@ict iR e4siff a ftﬂislllédt%r ghid knd ype
wat t hour neter shown in Frg. 22. Fig. 24 is a circuit diagramshow ng a

di f f er &nt MEREWPNE Gfcwibngemthonallized 9 dhe copximypeexiant, hettbpt ghe
mul ti ci rcyg,gartay.&em QW r B £ osz%ﬂamczfr ih$if.di agram show ng a nount ed

state of a split type current transformer of the invention on a wire to be
measured. Fig. 2@ hesmalti¢iagriartyphdwstngmaniéigneteagugngcuariowsskeebiig used in

the SPLIt pbYBE GEMIGARE 1 GANS' QLVEF oPlnd I daibiGNtdBllysfl0: 27 15 a sectional

view of a tic efement used e current transforner of
the invention. Fivgltag8 inpus weagr afh plvoal dipea nbramghetrncticgeuaiener used in
t he s%l t L ¥R§ current transfornmer of the invention. Fig. 29 is a sectional
vi ew of a nonmagnetic container used in the split type current transfornmer
of the invention.cudtknFiigputdfears im thieagmalrershaavd ngtle semabedofvaltegof a
magneti c CI rqwt asosenbl% in a nonmagnetic container of the split type
current t FESIBFHE °Pf%e invention. 12 3 July 2002

switching means for switching current inputs to these measuring
means of various electric power quantities,

15 an A/D converter for converting analog outputs from the voltage
input means and current input means into digital signals, and

a CPU responsible for switching control of current inputs by the
switching means and time sharing multiplex sampling control to the A/D
converter,

20 in which the CPU performs sequential time shared sampling'
while switching the current input means by the switching means, between
one sampling point and next sampling point of one current input, and
computes various electric power quantities of plural circuits from the
sampling data.

25 In thus constituted multicircuit type measuring apparatus of
various electric power quantities, since there is no failure in measurement
of data when switching the inputs, electric power quantities can be
measured at high precision even in a load circuit large in fluctuations.
Moreover, by sampling by time sharing multiplexing, electric power

30 quantities of multiple circuits can be measured by an A/D converter of a
smaller number of channels, so that the apparatus may be lowered in cost

and reduced in size.



Fig. 31 is a sectional view showi ng a sealed state of a magrikduly2@02 cuit
assenbly in a nonmagnetic container of the split type current transforner
of the invention. Fig. 32 is a diagram showi ng an opened state of a
junction for 5 mounting the split type current transforner of the invention
on awre. Fig. 33 is a diagramshow ng a state of nounting of the split
type current transfornmer of the invention on plural wires to be neasured

di sposed at narrow intervals. Fig. 34 is a diagram showi ng an enbodi mnent in
which a cut is 10 gpened in a fulcrumof a nonmagnetic container used in
the split type curFehmutgheni: e oetrument foa Rewring yarigss jedecsriget aj | ed
di agr am neajqvid& datdk¢{ed T Of dif@@reﬂ?@gﬁ&qq;f't@tquoaﬂlﬁlﬁrcoﬁbeMS' n Fig. 34

Fig. 36 is a structural diagramof butt joint of a separated 15 nonmagnetic
cont ai ner in ot herveygsdimmit meang oflpleral ylhwess 9fr ant alteragsimgramgre™f t he
invention. kig,. 37 is other structural diagramof fulcrumof a nonmagnetic
cont ai ner of the split type current transfornmer of the invention. Fig. 38
is an ertire structwnreadt idpagmeans in shdphméeeprmendle mambe2@iofolagspl it
type curre forper of the invention. Fig. 39 is a partial sectional

vi ew of th%gp{%{aj é)Str'-,\mcour(rg’rent transfornmer shown in Fig. 38. Fig. 40 is a
partial sectional péweer odurot kewitqghisg tmmscfbrtslabecspigr sutoypeicaliyr hine
transforner_shown i . 38. 25 Fig. 41 i det ed.view of the fulcrum
bor 1 on of ST bl s pERIAan st et ST g EPNeSge HERy a5’ 1
a partial seeddspnal view of a further different position of the split type
current_transformer shown in Fig. a'lt°9 43 .1 s a diggram for expl ai ning

devi ati ¥h of the nhgRRYFL SHFres ef‘r"é“f’li%“ t feedingt SJSSHHE BP¥ehe ormiifet i ¢

el enents. Fh@ltidfcdis tgpedin@@édihg @ircRXPbBY DiBPs leNsdttidadd i tods bhasimgnetic
el ements at the butt joint of the magnetic elenents. 13 3 July 2002 Fig.
45 is a di af&Fdfﬁes’deWtﬁﬁ B8 O SSUES G BHCRIREIPERRS ¢ Hhie| pagyer; Srﬁ’t“é""‘t he split
type currendpdt ransforner shown in Fig. 42. Fig. 46 is a structural diagram
of fulcrumof a further different enbodinent of a split type current
transformer of theMeAtMiRS Bysans fey geaspring varigupetegtrisirayrargugntidietgr am of

the splid typm @UIJuepit dd18RPSRAEY oNNAYE M dthfeddd M@Sﬁl@ﬂ@‘ﬁ@td ftofl Ge 46.
Fig. 48 is a diagram show ng a nagnetic circuit assenbly of a conventional

split type @UFsEAnPEt 8¥8hbrmer. Fig. 49 is an appearance structural diagram

of a conventional §p gp '&n&%ﬂﬂeﬁu&hﬁnélréﬁﬁ”?y“p@rHR sulPRg Cinls Blulnf¥ ¢ O£ t he
Preferred Enbodi ments (Enbodi nent 1)

various electric power quantities, if power failure occurs in the line
feeding electric power to the measuring instrument, it is changed over to

20 the remaining lines having voltage to supply electric power to the
measuring instrument from the line having voltage, so that measurement of
various electric power quantities in the other lines than the power failure
line can be continuous without interruption.

The split type current transformer of the invention comprises:

25 a magnetic circuit assembly having one magnetic element for
composing a closed magnetic circuit into two sections, applying winding
on each one of the divided two magnetic elements according to the rating
of the current transformer, connecting one end of the two windings to the
additional polarity, and using other end of the two windings as secondary

30 output terminal of the current transformer,

a nonmagnetic container enclosing the magnetic circuit assembly

in the whole circumference, having an opening near the divided end of the

+
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Referring first to Fig. 1 and Fig. 3, this is to explain a 3%udgdoRcircuit
type neasuring instruments of various electric power quantities capabl e of
effectively utilizing the nunber of neasuring circuits if the nunber of
feeders (nunber of branched current circuits) in each voltage line is not
specific. In Fig. 1, the nulticircuit type neasuring instrunment is a watt
nmeter, and Fig. 3 shows that the nulticircuit type 20 neasuring instrunment
is a watthour neter In Fig. 1, reference nunerals 21, 22 and 23 are

st ep-down transfornmers which step down fromprinmary voltage to secondary
vol t age, EM@nelic ggmapt citsenta thetseRPPIATY1GURAYY HrIFERE! Idfdnhe fos miprg

Ref erence, @ ahstedd phlitidn ALRH Q' §Fdting kA RSP AR Srubdlanlar ansform ng the
current 25 value of each circuit into a current value for neasurenment. This
embodi ment rel at eisband-dikeufixing etamentt Sosefininet theetvee ddeidiednmdgretioeasure
the el ect lr%uﬂovﬂseﬂlfblf?eg(:kﬁym Ei%metnifl o, £aghd: ng y!ﬂ*}fquﬁc@ngfc'tﬁgu' t
current of thus conposed electric power circult. [ Ig. 1, reference
nuner af 1nenwlagsedclypntidabi,e dot chain line 30 shows the nmulticircuit type
watt neter of the first enbodi t...The |t circui er 1
conprises vol tagemi vr‘{%hcth ﬁ’eeaﬁgnéfg&e %16}1}%%“'34”%“1# érjreg'g%&sycfz)g(b, t|55c])v\£'r3£i measuri ng
means 300posititbvotdrate-@utpnennd b4 the Bwduripndd32 conbi ni ng nmeans 400. The
vol tage input nmeans 100 is designed.tq correspond to.voltage inputs from
Uhree T nos of 1 iife U, sopsfERe 8IS’ BrRE ST ol ehgte sy, Hints THE cur r en
i nput nMearsn2ORing pdeidicnerlthobend-1&splRihgt demdht eéNbne pPuitsod BAMIST X
circuits (gf circuit | f:unent 01 tp ci rcuii‘ VI 5 curreFt 206. Tae power
measur ng IHERES BAG Al Righpailhente PaaPesHeLs i POgrE8RNBNEISD PD 306 in
the same muiligfedsvdhm DWIBRW O adelin ®hichi wites srofieiidtdy Aispoeel, kagput neans
200. The vol tage-.current, conhi ni ng means 400 recei ves vo|tages from pl ural
lines of the VoI AgefiHitRcidany MFIoV oPlp6S, o fapArstatpiop ats Ieghg'é‘feélcts 10 and
separ at es sk1eSRoMQ! §iRBESo BN ndebE RE SwiiRPVES n ¥R AU th NGheS @47t IR 301 tO
306. The vol tage-current, conbining means 400 is conposed of a voltage

i nput secPPliR0is phYayseeennpichfsvibI1E fg5es frammisk ef spnrqaian B WRBEyol t age

i nput Beang Al wie RhiRUGH L YEL B0 re RPN BRI@P. SW tching section 402 for
arbitrarily sel'ecting conbination of |line voltages 101 to 103 and 15
circuit current inputs 201 to 206 of the current input neans 200, and a

vol tage oy Pal DSEGYpQPn 2930t Pralhiyering the selected individual voltages
to any one of the power neasuring Sections 301 to 306. In the power
measuring secti onBigd@dlistaocizoEit dfagram Powdng senulitdipgrihteneswagonetehe circuit

currents 2011t 0;20 n To JE hBEl&IQ febys.arbitrarily

sel ecting ?rf?e ?lln%eﬁlvegftéég;gceksg%g&gt %[ ?Qg’%g% Ee avc?l taée-scur rent conbi ning
means 2800 and del Figerd nig a oirchg pngeemnedwsing iy specificonsad@plie o 366, t he

el ectric r.c e . arbit ' el e J ol t ages
101 1o 10305 CAe, SERMLTEoRY B! bBkhd 1 SRTBMI ARl G li?! | 200
measuri ng nsdet ioFig0Ll. and circuit |1 power measuring section 302 can be
conbined with ling | wvoltage 10 circyit .l]1 . i tion 303
and circuit 1V pgl?vv@r' 3nésa§lfrfcr‘fét éiea rf%nsqjé’évéfhéviat ﬁgrﬁ‘égﬁﬁ%f '?%gtgl?ol 2, and
circuit Vnopoweempdaging thg dCigeornr3Oh abdkraiyr combindtiopomeansreasuri ng

secti 306 with Line, .11 voltage.103. 30 Alternativel for e | e,
circuit | power rr%alés'ud'r il‘F\ga §éré:f‘?toﬁla3gdimc%n°v8élgc%r?‘Bfﬁl\él \%\Ak?ﬁph r?)é vol t age
101, circuwioltalgk-qovnert rebidtariyngosddéddtdon J0Rartso ioi tleuihuNiqiowdr typasuri ng
section 305 mth line . ll_voltage 102, and circuit 15 3 July 2002 VI power
measur i ng "B Bm8tE Wiki8 Pine 111 voltage 103. Thus, by arbitrary

conbi nation of pomgy. sMRaSEiTEMY dIeglanDiovding d inBRidietliagpse waltemeleectri c
power can be nmeasured, and if_ the nunber of feeders differs in each voltage
line, the $MRdPRINGEIFCNAHEITS Foyolipggspurrent arbitrary combining.

30 Fig. 6 is a circuit diagram showing a multicircuit type watthour
meter employing second means in voltage-current arbitrary combining.

Fig. 7 is a circuit diagram showing a multicircuit type watt meter
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5 measurenment can be utilized to the full extent. Fig. 2 is3daly@082ple of
specific structure of the voltage-current conbining neans 400 in the
multicircuit type watt nmeter shown in Fig. 1. In Fig. 2, reference nunera

7 encl osed by double dot chain line is the multicircuit type watt neter.

Vol t age- current conbi ning neans 10 1000 is conposed of a three-line voltage
i nput section 1001 for receiving line | voltage 101 to line Il voltage 103
of the voltage input neans 100, a changeover switch 1002 for selecting and
delivering oqlg.on .0f these vobtage i nputs,. and a val t age out put section
1003 for &BRIOEIMSJIThEeaRs ik Vit 2881 atEt STV ISATY (CO™NIPEE t | powver
nmeasuring secti onFig0B i{sOa Gircaiti diakParylshp@VES afiRASEEicNGowECEbAPuBap Of the
power measuring neans 300. The voltage output sections 1003 are provided as
many as tA&ihihbe myftigierisitype Washute toree@BioyARs Shicd imepnsdn Yt a8ercuit VI
power meagukichd a3BftdQreodinighd the line | voltage 101 to line 11l voltage
103 are selected by swi tching the changeover switch 1002, so that a desired
line véltage is plkg-iShiso2 &ixgiydiseragy sgmmg Fe@dlhi¢ingpis d¥p¢ SrRtthoér ef or e,

accordi ng f Qet Qh@l&ﬂﬂlﬁt@g‘%‘a?ns §J‘%ﬁkg&tcﬁir%nPQY@'Era??'}o%i sured by an

arbitrary conbination o I ne voltages and circuit currents.

(Enbodi ment 2) | nFighd 0dagecitdidt didgrawishowiing aygteatsigsmergyycomputiogent is a
25 wat t hoyr. . €. LL 1]:S; | aj.hed. .i i Fi . re ce nuner al
> encl osed by ctts EualiFirEE; At et ok duecdy deiohBha duichehEREFUE, Mooy
met er. Theohalgeroircenti 4rbitypey wanmbdbihwdog. neter 2 conpri ses vol tage i nput neans

100, current input,. ns 200, vol.t age-current. conbi ning neans .400, and
ol ect ri0c. ener oy nEE oot hatptCHBRRE HE BT SBTRRD 8P NEAN gohao ™ S

desi gned tnmltimiraedpanpe twanomeage shonputin Fignst br akel mnbsciotuilti typel vol t age
101 to line thll(;u vol {?agseﬁ 103 }fqnd he current input means 200 is designed to
corresponc}v%o ctr PERT |ﬁ&?t§‘ Hom'six circuits of circuit | 16 3 July
2002 current 201 Fig.di2r uad iVputcUmiggidi@flém dheokRhgetand cue@itgy tieasuri ng
means 600 is cqonpqsed of electric enerqg; asyring.sections 601 to 606 in
the sane ﬁ‘b‘f’r‘ﬁbcr'p‘}é'é' t'HBe ntiPe et EE?Vgn% irlgeh%u?sobﬁhf’h@“ TEFENE PRB5ut means

200. 515Theyatohdwvr0feedshdin GORRY. ¥.ng neans 400 recei ves vol tages from
plural lines of the voltage input neans 100, and arbitrarily selects and
separates these vbi& abbds andiigaf JHesanocbPreBRE i e, gPenEAYUREHY secti ons
601 to 6_061-avmecm!ehagﬁmuwe&tjngmhw@gpmanﬁm%&@mh%hsmaﬁ@pm a

vol tage i nput section 401 for receiving voltages fromplural 10 |lines of
the vol t ag@MPAHA: nmeans 100, a vol tage-current conbination sw tching
section 402 for apf tiga( id ¥ waSlkssin 0t £ 2RO AOBaAb1ihEPRiINGI GRS 101 to
103 and circuit current inputs 201 to 206 of the current input means 200,
and a %ol tSAGE°bOBtiplFetamplina 0f viodtasasiorrEPPRYinBHE e ¥eltese 1i8@Fvi dual

vol tages to any opfy Ofsg Nea §JaSetdinf dBRELHYhERAS @mguﬁgcptolimsoﬁ%eto 606.
15 In the electric energy nmeasuring sections 601 to 606 of the electric
ener gy neadar¢hyuldalex sooplingefcureant coeissperdis g 20 twoov Pose@mkigetonnect ed,
and therefore by Brhiisagid %;Rehegtiditnt B o bARALLAED Ok MetS DY the
vol t age- current combi ni ng neans 4 and del’i ver i ng to t'he electric energy
measuri ng hawing ensre@®linput 6@6tching nelags tanidcv dhageginpadrs Wwitcldogeeansr ed by
arbitraril alP I L .10 103 and circuit currents 201
to 206. Fo%ér %%P*éggéw%&}‘%&ﬁ éﬁg}:@??(s:sae%élrnéy measuri ng section 601 and
circuit 11 electrFig.eifeigy aivastudiaggapeet ¢dar 8o ogame peot onbltivetuwi t h | i ne

I | t o Gl Lt 114 el [ ' ion.603 25 and
ci oui t B 2l L bR g RURREATRERN LT o R PRI B2 210

and ci r cuisthavedmedtiplax eneplgygneasuri ng section 60S and circuit VI electric

energy measuring sectign.606 with line |1l volt 103. Alternatively, for
exanple, circuit f'&l égt 19 @ SHEPYY HEBEAP | ?1%9/1 a‘sec‘g?feéﬁnt6(finbc°aﬁml§3E c%frerbi ned
W th |3me rhuMiditage t¥pd, waitr métdr hhvidlgecimest em@rtgywitching means and

voltage input switching means for performing time shared multiplex

sampling.
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30 measuring section 602 to circuit V electric energy nmeasurdJuy 3602 i on 60S

with line Il voltage 102, and circuit VI electric energy neasuring section

606 with line Il voltage 103. 17 3 July 2002 Thus, by arbitrary

conbi nation of electric energy measuring sections and |ine voltages, the

el ectric energy can be neasured, and if the nunber of feeders differs in

each voltage line, the installed circuits for electric energy neasurenent

can be utilized to the full extent. 5 Fig. 4 is an exanple of specific

structure of the \{,olt e- currenttdcorrb nlfn MRans 4?2 i n tpﬁ tItCI rcuit

type watthour metersshonn® CHCRI T 28T QT AIUICITRE &Y RK TR HORE Mt

encl osed bfordfzehimy pl@i'elch&lrl&e|dfﬂ€adt§0ﬁ1hﬁef’a,t|ﬁrbmi pladalt vélypse Viaes.hour neter.

Vol t age- current c% B g 10 neans 1000 i s con‘gosed of a three-line voltage
%0 v

i nput section 100 et &inFHgdjagpam of popp HAeirqwt tYRe Mk ouf M&S8Y t age 103
of the vol hagggiptitynBABS sd1Cting HEBNRABEYEEdin Wi poWtr k@A d &f wahest i ng and
delivering only one of these voltage inputs, and a voltage output section
1003 fof dE‘I"’f"Vefr‘PH‘gplt“lflél sltegq BaC%ol t age output to circuit | electric
energy neasuring segti®is 42iR% 41 Fdlﬁ%lf'atm}{in@i'r@&:ttrt e QRAEHINr HRASUI | NG

g
section 606 of the electric energy neasuring neans The vol t age out put
sections 1BUFN&REiqniGVerded selkecHagym eanstie fhmmérpoﬁeféloﬂéiﬁ of watthegtric
ener gy Meagitdiiofiohiu Ay A2 LT iGUe Mo RleGfbat 61 BIEE Q6IRRIHING
section 606, arglgot hlg €|ane ;%/ {lg je ctgel i nebl [T vol tglgea%gB arse
sel ected by switcHhigpg2t heamrmadg@m@rsmm«gmnwmnpbooft benventibeilired |ine
vol tagg,i s . 4 i DERA tion. Therefore,
accordﬁng Fﬂw{lﬁirgagéﬂggﬁ% ?‘%rtléaJ b ﬁgg{argl{tg%gner %Ac%gmgt:?neasured by an
arbitrary conbi nathign 22 m rmwcirc«uw r@ragsarandhbwmmg vottteagexampéacef if the
Daber o, BEEASAR LS Rl PR O 9 LB mA B ORL Pl fh o T
( Enbodi nentmedyr. F| g. 5 shovvs ot her speC| fic structure of a multicircuit type
watt neter. In Fi ref erence n not.e uring means,
Whi ch sanpi es. mondiBard SeER AL, QsTa S L orr eRITFRP Y Rebrery, 50
and conput esitchingoreortuit iaf tirenvaigoral uadtiotrcudd tage wimd mietérent, the
sum of prod“ﬁts in, _one sa Ilng er| d, andFIh 2eI ectric power by t he
aver age of TAHCUGHE WYRe Srd sBaPinod Frend2nul ticircuit type watt 18

3 July 2002 neter mpowa is aFlcﬁlrcu5t @@mrahseﬁow%g agQifrepett BRaMp1l09,
current input neans 200, current sw tching neans 500, voltage-current
conbi ni ng FRRFRMURIR! BEHiGistwf BBa Yt g tEaPls mulbiCirER B¥Re ™ AEPSEr i ng
means 310 gRp¥y.i ses tine shared nmeasuring neans 311 conposed of a sanpling
& 5 hold section 3111 and an A/ D converter 3112, and a power conputing

sectiof®312 corrpo§é8 3P 5 aoMi38f I hosEngoh manted gfate ﬁénﬂ)rsyll?sl‘:_y?e In the

power neasdiirddt RANForAk? diNhEiidvemiod B & AlifRdLbankaGUIdELNt are shared in
time over one cycle of alternating current period by the sanp Ilng & hold
a

section 3111, and Rife2®dt ¢ sdesamyskayingnt magapdq qirfuibatsemblysedampl ed and

temporari | yhdgp G tﬁ}dc&rﬁ‘@nttﬁm?é}fo%ﬂe}ﬁf'@ﬁé GneatRld.Ng data is converted into
digital data by the A/D converter 12. In the power conputing section 312,

the product of tifdgsRAri&c mwméd yégv off 2 mAangHe dameatusentinthe
conput ed, §hRt $HPY QJnU?PuQBQQ%%% ofthO1RvSRTR .| Ng period is conputed, and

further the average is determned to conpute the 15 electric power anmpunt.
The vol tage input figa?8 isediaguanr gmwingpunompapset?Ooontainereynedsnithehi ng

means 500, gt%gé L‘ﬁggntcwﬁ%trm%prmé%qgvgﬁm 400 for conposing the front
po

stage of th1 neasuri ng nmeans are described bel ow
Fig. 29 is a sectional view of a nonmagnetic container used in the

split type current transformer of the invention.
30 Fig. 30 is a diagram showing a sealed state of a magnetic circuit
assembly in a nonmagnetic container of the split type current transformer

of the invention.
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20 The vol tage input neans 100 and current input neans 200 Bauly 2002 sane
function as shown in Fig. 1 and Fig. 3. The current switching neans 500 is
provided in order to switch the current of each circuit entered through the
current input means 200 sequentially at the timng showm in Fig. 11 or Fig.
12. 25 The vol tage-current conbi ni ng neans 400 is provided in the front
stage of the power neasuring neans 310, and in the exanple in Fig. 5it is
pl aced between the voltage i nput means 100 and power neasuring nmeans 310.

Thi s vol t age- currgnt ,canbi ni ans._4Q0 j.s, as.sh inFig. 11.and Fig.
12, designed to dlgltgéP iRe f%cqgoeriai vvéFwasgwcv)vdPBu g%aée‘g\(%@gf/nogh? g“nﬁgi‘FHg whi ch

| i ne vol t apyeuid bhsemdiblghicia Gisininaguetientonthineri gf thi, sglit eypd durcamtr ent and
circuit Il current afr@ synchroonized with line | voltage, circuit I1]

current abtPiSFe AT oL heB¥ PP Wi th Iine Il voltage, and circuit V 29 3
Jul'y 2002 currentrign@aCisl £ Wikgrdm GH6 WY aWi dgenkidnRalel bf WOjundgen @@ t he
other hand, in the exanple in Fig. 12, circuit | _current is synchronized
with | Pne nw%mgag@,spdttr'cmietcwrrerguwaﬁ?fmeﬁ pELRG inventiogr LAtWITEi rcuit 1V
current and Circukily, Y3GHhLIEREraMh SHowid}ea blacy @l tnddifhtiBNGE Bel GMitley¥t current
with line Il voltage. 5 Thus, the electric Power amount is determ ned by
synchr oni £ZPREEE hE2sHepmeheipdhe ol veptios| pagRIUIAl Eiies 9t Peamg2iifethe

vol t age- Clyh§ Sl d GO W In fBANS. 400, as shown in Fig. 11 and Fig. 12, the
line voltage can be arbitrarily selected and conbined with the circuit
current. Ther ef orBig. t34eiseh etingiam sbowing @nr empotidieny imowaiethaciutcigi t
currenfy CapeRed dg! SISt 19 PhoABaghbRE YAl hARE: uddCLAGRE it 1ypae above
definition or sinultaneous sanpling™s not limted alone to the

si mul t anecusresanpinsbernpar ¢ff Urealnveatiphi ng & hold circuits, but al so includes

a met hod of neasugi ng.at .hjgh. d e r S ntially
switching the objulEelgfgsd% aﬁ%eg%ldggﬁngarﬁrgﬁly';%‘?féégﬁ c?P;élcg(tglF n(lg)xrﬁmta%ggﬁfke, usi ng
only one sampdinegsiovwmwliol Rigra4it. The sane definition is applied to the

si mul t aneous sanpl.in xpl ained in the follow embodi nents. _Accarding to
t he enbodi ment gg%s’@r’ ?‘?)idgh%réir%?tufﬁ} rsaéif%rl"“rTllg O\SAair;'?'sf odf:‘ﬁ og?ssalS\s/\fl= aé?ltle(ralg means,
the | ire wohhagaetancbetasedredhedtiber temebdidmdwaref 20splitusypdycwatditt rary
conmbinatiqgn of circujit currents and |line voltages,,the electric power can
be nmeasur SRISEATHHCHe IVePHA Y inher of feeders differs in each vol tage

i ne, the installRig. G7rxubtherfsoruddomerdiagasu e Mandruanof Rendimdgnzeid t o t he
full extent. (,Enboglg‘_lrlrent 4) 25 Fig. 6 shows ot her sﬁecitic structure of a
mul ti ci r cfiPRIEHEOhLRE RBUF tyRs eprrephtrepgformer ofcthe AR¥entiofer al 610 denot es
el ectric energy neE@sSwWBiiRGiBRRS stMitt@balS@gtas inNBAtaE)N: ¥abuemmalft vol t age
and current_ sinultaneously, and conputes the product of nonentary val ues of
vol t ag® arff &8RMERPE "(“rfé“é‘uﬁfﬁ?foﬁwﬁﬂﬁéttgei‘ﬁ" ¥%anpl i ng period, and the 30
el ectric energy byig nMiedkaki parefalessiioml wleadwst tre TPAL Mypki Sirfremi t type
wat t hour neter shown in Fig. 6 conprises voltage input neans 100, current

i nput mearf&aBAE0T mes, s o 1%%‘¥c%§-ng means 500, voltage-current conbining 20
3 July 2002 neansp#0Qo &g FRlrBG b &ti SNAT €% wTBAIYA MNP0 TBRAS OHR- spiite

el ectric energy neasuring neans 610 conprises tine shared neasuring neans
611 conpos¥Be shrigng arpnsforgne Hoven éeFigot-6111 and an A/ D converter 6112,
and amsel ectric epgr gy ﬁ%ﬁ'&%‘%ﬂg VB G & 0 eObZc GAHTRORESh BF tRe SPIFPHIPeNT S

section 6121 and a nenory 6
current transformer shown in Fig. 38.

Fig. 42 is a partial sectional view of a further different position
of the split type current transformer shown in Fig. 38.
Fig. 43 is a diagram for explaining deviation of the magnetic
30 elements at the butt joint of the magnetic elements.
Fig. 44 is a diagram for explaining inclination of the magnetic

elements at the butt joint of the magnetic elements.
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In the electric energy nmeasuring neans 610 in Fig. 6, the vd jug206hd
current are shared in tinme over one cycle of alternating current period by
the sanpling & hold section 6111, and the voltage and current shared in
time are sanpled and tenporarily held, and the tenporarily held 10 sanpling
data is converted into digital data by the A/D converter 6112. In the
el-ectric energy conputing section 612, the product of tine shared neasured
data of voltage and current is conmputed, the sum of the products in one
sanpling period is,.copputed,.and further .the int ated val u ...t he sum of
roaucts e deter iedbd oMbt e 1T abiFHoh A ShE an Ba B dankie
vol t age i npito tieaspsitt9Pe catreneBiansfyraier vRawa iA0Pig. @2t rent swi t chi ng neans
500, and vol tage-current. conbi ni ng means 4Q0, for conposi the front stage
of the electric eﬁgggggdéé%ﬁ??ﬂ@‘%egﬁ§r%ﬁd’3?&"&8%8?%b§ﬂﬁggl$&f“fﬂé vol t age
i nput Meansmb0Qimbskt EUL KPNE ty fEOErrBEEREn AA0mbAYE (RO ik hmtFAe function as

shown in Fig. 3. The current switching neans 500 is provided in order to
swi tch the currentfisf 4@dert gereal srantierbdiagipBudhthiheriul ¥RMEUIMBUL means
200 sequentiadkfornfthr HaRngd tHE RAcANPWRo WA ifiMg. 44. Oor Fig. 12. The

vol tage-current conbining neans 400 is provided in the 25 front stage of
the electric enerdiismédsisr? dg2sreansh@iine armerantticheirekidnpisembhy mfga 6 it is
Pl aced bet g dificyal Apii#qFpd BBHEnIFARSEAQ aNd el ectric energy measuring
means 610. This voltage-c F¥ent combi ni ng means 400 is, as shown in Fig. 11
and Fig. 12, desi dried 49oisdet eappiearance devdtyeal dirgoumpef abgomvwem¢ionghi zi ng
whi ch llbneai{HH ecWrH?t MWRLER Glefcuit 30 current. In Fig. 11, circuit |
current and circuit Il current are synchronized with Iine |I voltage,
circuit I'll current and circuit IV current with line Il voltage, and
circuit V gurr . an ireukt VI -curr.en ith line 21 3 July 2002 111

vol t age. m‘ﬂétstgiB%:to e‘% ﬁ%‘gn}ff,e%?rrr]e(i ﬁg' é’)?z%%?t\g in Fig. 12, circuit | current is
synchroni zed wi th (Eniedimeot tpge, circuit Il current, circuit Il current,
circuit IV current d.cirgcuit V current wth |i,ne.l.l voltage., and_circuit
VI current with Ii%%gfrlwgvglr?taé%. E!3‘3'Thusaf1}i\llt hleg‘ekéc%hr’fclserﬁgrg’§plaarlr%u?1t is

det er mised nhitisyreaby otyipzi ngedsheinganpbtiragepar | @fd ofriowd t elgetrdad powerent, and
by the voltage-.current, conbipin ans, 400, as shown in Fig. 11 and Fig.

12, the 11 AET0UFEAGEPRAS Bt Eaet Vel Lp iy N s T URO et ERTHTHARICURENS t pe
circuit cuifené.nuhitdredOEeederhqnemd6t rdfCbRMCRYY cudfdnd SEIEk Y il @a€RCh
circuit currint can be determ ned 10 hy an¥ | ine voltage. According to the
enbodi ment YCEEFiBRY ThPEisRECHIF seft iFdE parts MHLR! M S RCMeAg HBRNs, the
line vol t agesteameRe isal fatiemebdr, tAhQ Ry dyah8ws TINAS, thBYmalthéik&wik ype
conbination of circuit currents and |ine voltages, the electric energy can
be neaslr edCSRHDESREEUmENt iH,2 WATHRARY B¢tef eeders 15 differs in each vol tage

line, the install ed ®igcuitsfERnce! pehEils ENEr QY ARASS eARNEtHADOVE
utilized to the full extent. (Enbodinent 5) Fi(lg. 7 and Fig. 8 show a

di fferent SioEfeqmersiwiich mter dpwa fram pEmagyiveltagpdosgcen eYolta&f: Fi g. 7,
reference pygesifl 233Q 408804 ESp 4 0n RPVEanFRARMEE NG oWEARS PN REreAIREES
monent ary val ues of voltage and current sinultaneously, and it is applied
to a net hodusterglst &7 hpnth@re warpmpdeansformensniost Hppsipamies the apsiardge and

currentys tRG;§HNGOTeaBh OPHELS §£to0RC cHATRL ! mupefégqﬂeaﬁ'ﬁ@eﬁ@ﬁt_.e! effiki C_pover

by the average of the suns in a specific period. 25 The nulticircuit type
watt nmeter esthosnment Filgtes7tocompritisérsuitolnpggeatit mpeter eaianedo, measyreént i nput

means 200, (pnd. pOMes d;%ﬁieguf)f !&cgea95ui$§%omTQ§cp £ VR hRE BRepR 330

conprises tinme share suring means 1 conposed of a sanpling & hold
secti on 33Eurmmd oirthpé Compnyed ekct@gp2wearsdredipower conputing section 332

conposed of a 30 ti,n ectio B s DB R0 Y. . ey in Fig.

7, each line vol tglglgp%éslé%ﬁgergﬁ%%ﬁﬁﬁgﬁe?\@/g? ?’gge@?npou“fb%gnélgﬁéif%g s put

into tis@ sahplisnthe&nhdtidirseitt tygre 3311 noftet lod thowbirs@2mbodiment. The
multicircuit type watt meter 1 comprises voltage input means 100, current

inpui means 200, power measuring means 300, and voltage-current
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3 July 2002 measuring means 330 without resort to voltage-c@Juyn20020nbi ni ng
means. The current of each circuit passing through the current input neans
200 is also put into the sanpling & hold circuit 3311 of the power
measuring nmeans 330 without resort to current switching neans. 5 In the
power neasuring neans 330 in Fig. 7, the voltage and current are shared in
time for a duration of one cycle of alternating current period or integer
multiple tines of one cycle by the sanpling & hold section 3311, and the
voltage and current shared in tine are sanpled and tenporarily held, and
the tenporSARYiping meadunfPPng Thg avaltaeeoipitt B apht UGS af¢iieRsd 8t a by the
A D converctoqie%%aa-tolmug% ROV £ PHEE Nehexest 1iQ0 133AtadeNfo PEOAUHEL Of tine
shared neasured data of voltage and current is conputed, the sumof the
products Il spkagaAPPi med e ferdentsinpafrpeeag 208rd degignsdrtor¢psrespendge of
suns of pr,ad @}[ﬂﬁ ] . t he e i sk ower
conputing tgegﬁrgl# 2 |£?F(gﬁé%gségc'gfﬁtgﬁﬁi%lgér#ﬁﬁﬁr{]tgﬁ)sgg%ﬁwgg%lpand t he
menory B32rr¢nt 2A€. cofist ipowier omestwoing inreals 300 ,is vodmpesedcof regwerconbi ni ng
means i s resent .. but,i.n this. enhodi nent. .. [t Js _provided in e power
measur i ngnlgrr%%ﬁlsm%siecélsongx%:lgﬁoneé’s B‘eﬁrﬁgvﬁq\rﬁﬁi'f“em?%faesrtﬁllenng“‘?%erlf%g(!f“ré%ﬂFi g. 8
shows an eimpoth ofrite curradnd ofputt vesanel208ge- current 20 conbi ning nmeans i s

provided in the p r asuring.neans 332. In Flg. 8. the .power. conmputing
Dection 332 1 5 conbosalier b SRptirig aetth B ehd R PR ERT) | oo
menory ar eplusei Linps 8€¢hé¢ 961t3g2Inpdtnsle 0Oy t33ADB, aadchrbheadyrpeliectsy secti on

3321 has si x, power copputi sections.fromcircuit | power conputing

secti off 37 GRETEIeS dUFSe VAT PARATSARELENATH AP PRY S dRFAsBHNEFEET ML 1 each
power conpiet 30g. S€Thé QrbltdgRecdrk & HAb A n FOMB A AI4000@Jon Sosedl 6filaat ed i n
the formula pn = inxvkn, where n = 1 to 6. Hereipn, il to i6 are tinme shared
data of ciYtiage inrirsesHent Plfocisaeivinecipliagns rapaPiel dinesket Hee tinme

shared datwo1@fgd idpait ImdQlst AL o PolltdgtechirbnBOoMBldaah sIHBMAY section
correspondence of individual vkl to vk6 to which one of |ine voltage of

line I vol {%g&ot 8 hifra&ily 15elsintagemp W adimep il WY Hy2&s3et? ¥ y# A@3tHE | i ne
vol t aggs bycisedit i diGrdd? flp@ts/ bl a9e2 0@ TR the 28 BRe SCmptR Mdans 30dUhxd 2002
section 3323. The |ine vol t?‘g)e tine shared data of the nmenory 3322, that
is, line |Veiétgeagutput secdpardd tardelyzping the sqlpeted) ndiyidpaboltpaes shar ed
data 3322ci28fy oR€ GRItHE BIwe? ridiufiRkideBiohl 30a0 V4. a0e meMOTY area set-up
section 3323, put into six power conputing sections of individual circuit |
5 power conputinglsedici powd32iaaswing reagitionyl 3pdwer TWnft ithg Bewel on
3321, anduebhtid & dARNS00! AhHGH AL FURHL 61 (JIRCLA! EonddlBed, and -
vol tage-current ¢ ining means Is provided 1n the power conput’ing section
332 by?2q hethsoéforarty aSbissaraht isalelicyinghtiveviare, velagesaisi Ginte hE®emyotharent in
Fig. 1, t i he g . e i i.th,an i i
current,  arl HISeUREREORARTRE, BRahLOE0Y SREDURAUCNL | BOME REHH i
current camebwurimppserddnh\Bolsin@Oanythtialecivid tpager ddmube mheswetokli nent
explained jn.Fig. 7 and .Fi .conprl.s h } i section
350 for shahiafipboBiyingdn AR L R T Rad ST ERREHE 11

si mul t aneows?2§6.in t he sanpling & hold section 3311 of the power measuring
means 530, and comyerling) & he LLITF.SHar 3. SANRL DG 8259, 1Ako. TEAP Y e
digital” data by the RFtS" 6r1\fe?°t"ér B3YST "IAY T HE power “conputing section 332
for conputpogei heeapuddgcdecoiont BOE calhabedodettiacdfwitbl iagd asidagdiriiognt

t her eof by the uting sectjon 3321 menory 20,3322, conputi.ng the sum
of product®’ ‘Htg[ﬁgggé’{’r‘fﬁ%l‘ﬁag‘“ﬁ&gi Bﬁﬂf"r’b%?hﬂr‘s‘l &’%&UC{‘? pé’ﬁ‘}aerd'élteng?‘}ﬁl ng the
aver age gfsaiurml ?4 piodusé $1 vm:s@)y@z,,antdhﬁrmhlvaga;eumkemrmg)ab&tm?mg Imeans
is provideg in e power conputing section 3 and. e at a vol t age
and curr enéjogar‘“éEi é’l"fﬁp“t‘? ARV CIRER SIS %ﬁ?&“%“hi&%f‘"dﬂb“\?&lrﬁgé@ﬂ&é? rlz)ﬁt

conbi NpNg ABRASatiGelPOor 6QrthpRY AR uin1 ey hanenairthg addlidihsoel @Gt bé c power
can be measured by selecting the voltage input circuit corresponding to the
current i nfRMbUedYith 1ig ]tﬁ‘gt%&"cwhg“wlf Hep et Mapeiring ge it 492 S cor di ng

to the enbgdigmnt potv!aﬁnﬁzla@ﬁltm%G_.epﬁwﬁ:@psa.ﬂtb@imwmtgebnoz@rahhtcwm
conbi nation of circuit currents and |ine voltages,
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30 and hence if the nunber of feeders differs in each voltagejy 2602 t he
installed circuits for power neasurenent can be utilized to the ful

extent. In addition, since the voltage-current combining neans is realized
by the 24 3 July 2002 software, the circuit is sinplified and the nunber
of constituent parts can be saved. (Enbodinment 6) Fig. 9 and Fig. 10 show a
di-rfferent specific structure of a 5 nmulticircuit type watthour neter. In
Fig. 9, reference nuneral 630 denotes el ectric energy measuring neans,

whi ch sa nmonent ary. val ues o d rre si mul t aneousl y, and
it is apﬂ gorst & er?éf‘%‘é}é S§FUQ8¢ e°r6n?vhﬁthalg“?ﬁg "(r:lg {]6 %f nonentary val ues of
vol tage and curr erl‘hustlhﬁaﬁlhﬁm’hﬁfy qnoidatisn iof pmeerslaandumg pajticad, ardind t he
el ectric ener the 10 integration of its suns. The |ticircuit type
wat t hour n‘é{‘%%é‘d‘é\ﬁh the plegtris ROKEN F%‘bé’ev’BFf%{ﬁgﬁi Aptitit R RIS, O ur 1 ant

i nput meanged0fl ddTerseli£CdachC vBNEEaY NMRESYRE NEsBRAS cH30its THHE Fowetric
ener gy measuring nmeans 630 conpri ses time shared measuri ng nmeans 631

conposel ofeasugamsnt agn be Biliptdita s fdhed®nt- and an A/ D converter 6312,
and an electric e 0, 0
g?%egynﬁfg%gm,&ssﬁc JeQ1¥i 6 3% uCPTROSEH, O {(lol@aé:e ERHERNY

section 6321 and : own 1n Fig. 9, each I'ine voltage
passi ng t heoubiringemeanh t4d§ein theumuhticinguil OPp 4 g/apljmetm&#OMemsﬁrmlll ng & hold

section 6311 of e ) £! AL SNRAG TAMEL A0y FRBNO0: dipa, T esort

to vol tage-curren I’nin e current circuit passing
t hrough this the merticinepitt tymamttzometles al\sdtqaet-cument chabgrimgl mpgnk: hol d

cl 1ol o 633gat LORaSLSPLELCE0RIAN BRASHI 109, TERS, (33 ol hoMliy 0T O

curren I ni ng ans. he el ectyi ¢ ¥en n33630 In
Fig. 9, thenvdlvodgeedrtd wurinelll aaslea@wfe«ifnme lvnrtagé dmpla xdw:&tl(lih aof one

cycl e of alternatin curr per i nt eger,. p times.of one cycle
byt he sarpianeg ot arateilEPha Hakssele g RoR2Sbu ik Sl A BertheShar ou i n
time are sesipigd iapdtst eiﬂli)raarvldlyaghebdtplﬂndedthﬁl tiogorfer ideyivieeing sketpl i ng
data 30 isﬁ:gonv%rt dinto digital a]tz the A/.D cony erhﬁ 6312. .In the
electric e vc?ﬁtﬂ.ﬁe HYPULLR ChF U E3bPOY R M5AIRE S§5197 Al SR &I iheasur ed
dat a ofi5 vovi @@e/eanﬂlea@uhwgrbtecti%ncmmuf at, péier memting ARaps adoct sTRES 3

July 2002 i&ﬁone sanpling period is conputed, and ftIlelrther t he average of
suns of prd %¥%°P§’“&Ié?%‘r‘?ﬁ‘§1é80%6"cﬁffbvd gd A Ay AS e DUSPET S U el ectri ¢

ener gy Conpgbweg G hHAR R34 olnS3EIONPeReaitodl bb@eﬁm%hﬂ? ssathcsroe@SZl and
the menory 6322. In the constitution shown in tage. s current

conbi ni ng” hihhe Hgedotolraestin to biwe Hhvelipge é%@d? ﬁéfr?Ftedi by FWitShiAg ded i n

the electrip EHﬁ{&Mvg‘r’%&lﬂ{dhﬂ%ﬁEa% tB32 2 3Pe sEre AinBerb1Pgleow phv Iftoreferring
to Fig. 10. Fig. 10 shows an enbodl ment in which the voltage-current s

conbi nPhg fedred | BOPEbYIMREGUIIRSE hieckiodet i dhERtiogS nteroafingg 'eathds 632. 10

In Fig. 10goddiRu®loRCt F e @1@%&9&’ %QWQW LRY seCtiORuBRP by sPMRAREd Pf the
conputing section 6321, vkl to v vol tage nenory area ‘set-up section 6323,

and menor yc&Bbmatipygof med émﬁpmllt?@ess%éb’t F@ﬁ“‘@fﬂ‘lfﬁ‘éé six electric energy
corrputl ng secti On?EHan'&”hﬁEEFE}t el ectric energy conputing section 6321la
to circuit VI electric energy conputing section 6321f, and 15 in each

el ectric energy cdnpthitei ggseettei gmltichesuit rtbpghaﬁwrmmen%taw}leel detric

ener 9y2§ S Q'Qtt%ldhﬁtn?eQei,Qttip%xfp?z!i%li6}11 Fig. 3. In Fig. 3, reference numeral 2

enclosed by double dot chain line denotes a multicircuit type watthour
meter. The multicircuit type watthour meter 2 comprises voltage input
means 100, current input means 200, voltage-current combining means 400,
and electric energy measuring means 600. The voltage input means 100
30 is designed to correspond to voltage inputs from three lines of line I
voltage 101 to line III voltage 103, and the current input means 200 is

designed to correspond to current inputs from six circuits of circuit I
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pn = inxvkn, where n = 1 to 6. In each electric energy conpu}Umg26eztion,
noreover, the tinme shared nonentary electric energy are integrated to
conpute the electric energy. 20 That is, the electric energy en is obtained
as en = S pndt=S (in X vkn)dt Herein, il to i6 are tine shared data of
circuit I current to circuit VI current, and vkl to vk6 are tine shared
data of line | voltage to line Ill voltage. However, correspondence of

i ndi vidual vkl to vk6 to which one 25 of line voltage of line | voltage to
line I'll voltage is determ ned by specifying the |line voltage by setting in
the vol t ag& HgbraPlate L1t ol sBEenb 208323 Therfdestrice eneNgyafie 284 5{R8 shar ed
data of thend REB0Y i§38ApolsB@loficPectticN@el gy Rlebsbens sbRicNEdtIe8iH322a to
line Il voltage time shared data 6322c are, according to the setting in

t he vol t agéhEHBe FuBbEs agéhe gpmbeor gbevirgnt BP2ELs obthe sufrentsinguemeant i c

ener gy conpghi ng sections of individual circuit | electric energy conputing
section 6321a to circuit VI electric energy conputing section 6321f, and

el ectri & energy valhreyolgge-c8riznt gombiUnameeane dltredeivehaobidgeeiranhe

vol t age- cur, 0 i Ri i rovided.hn ) r

conput i ng Sglgr{;?ol%?%gggﬁggtﬁg%f l%‘?e@g ubg?g’n?%‘gﬁ'glf%ﬁ‘t&%g%‘%,@%sg)r{r% as in
t he enbodi sepdrates Rhegse Joltdpes| amé delinadrsage calechdcf ewslgy oeaburieg with
any ci reui Logleenlar apd ehRer ehale blig. elaclhl . sneray, Cort spanding to
each circuirt ¢t ent can 08 measir &8 8§ FSITG" akY"PI"Aee vBFt el “THis, the
enbodi nent cemploatded aivolkig®. inpuarnectg40LlBocortpitiagyoltages frvoen pharaed
measuring ﬁecti OE g‘él f?r sharing the vod(é age nd current 10 ..n t.inme by
sanpl i nlg sitRF"t 8he'Bs V9 2Re t HP W AR ol W00 ndI BN RS PR B PR EH- el ect ri ¢
ener gy rreaswriidggngre&lns%xﬁzﬁz tf)aﬂdrhlﬁ&'li}/ﬂytsEl‘e@ti&@&:oﬁﬂmatﬁhﬁibgdinﬁaimfdgmg dat a

i nto neasur igita at a, t he A/ D converte 312, and the electric
ener gy con‘p}(ti‘?(t%itr‘ig1 9 BHCBQZ‘?luFbermdBPrb‘ﬁt%Or}g“’t%%J B?Hl:ﬁl%‘l"%‘?t WPHE™EREF ed dat a

of vol t age 280¢ af@ & v&MagleNAItBET s i 0 L RITRULL i vRQingertileiselectdd 6B ¥icdnd menory
6322, conputing the sum of products in one sanpling period fromthis

product, afQl@8ELLMRRAY Rgetafehe nt elfchiie dnoraYUBE BT Hiofetods G-, the

vol tagerscurrent COfbikd NG18BRNS einéijg%"' elagdednp Nselchidn€l QA kb CoRNBE Aie
conputing section 632, and nenory data of voltage and current are

arbi trari | VIRORISi FREILY dRLRSUEET MGRBS P8Pt Abfe cliGH HefHI et A Hi HYy 286 3fsans i s

not requirednhBctele ahar Vi e %Qdari)ﬂ?aﬁlyeghreicﬁpgrﬁ@gYné:@BthEesn?@fHBEd by
selecting the voltage input cirCuit corresponding to the current input

circuit by t0feb¥ethe| vigitage -cheresbfaomdhriningTimenas A Q0 aad cdaliNeripg do tthe

enbodi nent, . e [ e d r.bi-t.r inat i on of
circuit curerl{;aér?t%sc %31%3%?iIgleeﬁ@g{%sg%g{bl}zgggﬁ?lggﬁ’cgpeiy?ﬁtcﬁﬂég r?g%ge)’r:ggé) b:‘aeeder S
di f f er 20 n eeAsHredbby ageittdniky, carhining thd liad veiltegas 181 1ftorl 08| axgk ¢ireuidner gy
measur ement, can beoytildged to the full extent. In addition, since the

vol tage-current conbining neans is realized by the software, the circuit is
sinplified and t heFouupkempldf, coesit il ushetctpigr exerganmpesusingedectdon (6Btbodi nent

R T R A e e i
with line I voltage 101, circuit III  electric energy measuring section 603
25 and circuit IV electric energy measuring section 604 with line II voltage
102, and circuit V  electric energy measuring section 605 and circuit VI
electric energy measuring section 606 with line III voltage 103.
Alternatively, for example, circuit I electric energy measuring section
601 can be combined with line I voltage 101, circuit IT electric energy
30 measuring section 602 to circuit V  electric energy measuring section 605

with line II voltage 102, and circuit VI  electric energy measuring section

606 with line III voltage 103.
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3 July 2002 exanple of nmulticircuit type watt neter is descgiJogcdobel ow
while referring to Fig. 13 and Fig. 14. In Fig. 13, reference nunerals 21
and 22 are step-down transfornmers of three phases or single phase, and are
designed to step down 5 fromprinmary voltage to secondary voltage.

Ref erence nunerals 24 and 25 are potential transfornmers known as PT, 27,
28, 30 and 31 are current transforners for transformng circuit currents
into currents for neasurenent, and 11 is a nmulticircuit type watt neter.
Ref erence nuneral_ 1100 is voltage input, neans, which is conposed of voltage
i nput 10 means 110MUSe dty @ERGHAY ngPRRINRHAR af vAlPSGE SRET8IOMEIGE N Eput neans
1102 corr @epQosl REd el VdltagdsY Pl d 8GR triERRhBF/NEM B IRIALrd20Md F thUr rent

i nput neans, which is conposed of current input means 1201 corresponding to
circuit 1nemheamt feedensediffermpueappanstagpo2liasr ths povigilag civudisriogi ¢ 2
current, Nt 81%] ' cd it 3 current, and
15 currenfewf‘{r%glgteﬂﬁg ﬁgne%g 4 cﬁ%gﬁ]gﬁﬁggggbg??gg}lténgfgeurrent. Ref erence
numer al5 1400 i s cligr énis dmpyample oL hperificestnectunhiofihg 3 otiagpometerdf i nput
swi t chi ng . 1401 fof..Ssw L,ching. b t i means 1201 and
1202, and R T R fos B Bl BFCuE Bk d ELERLF Bilber (RN IPRAZ CT1

i nput near$s 1203 and 1204. Reference nuneral 1600 is an A/D 20 converter
for converting a al gg sjgnal enter fromthe voltage, i nput ans 1100
and an anal og si &ﬁgﬁlgé%t’éfé PEOMRE gsuf%lr?tse?g’ u ouer(’jslgndsotl 38" thifough t he
current irputhesmilchingitmeaps watthodt ghéwk. Si Yodlage-andent7@0mbsnimgCPU used

as a central pr sing unit. In thus constituted nulticircuit  type watt
mot or 18t aneasl BOFERS (Bmapsadat p i sERS . ST S TPV P PTG 0K BT 15 Fig.
14A and Firgceil4ify 1inler Bivolta@pPianl b 1inkells aantuprr YoSiotethef vélhegd impaf or ner 21
to be line 1 and the secondary side of the transforrrei, 22 to l?e line 2,
line 1 vol®efs 040. 2 phansery s r St ¢hi0Vofuniglasting and dstiveringAnlp o8¢t he

vol tage i nf3uthe®30%tad QhpuANAnthe veuapsitou@put bectverl 1808 foPpIetiveRimps 1101 is
put into the 30 A/D converter 1600. Line 2 voltage is supplied fromthe

potential 'hearkrcoidipltage pwipyt theinggittlage! P Hpif eHEENMePEYIINEH/EELiCRe out put

of thejsvoldao® ¢iRpmt vIEaRsecklfdZ esg P ifeakitifg (sB6tibh (06U VEkt €eldhB@. Circuit
1 28 3 July 2002 current (line 1 currentéa is supplied fromthe

transf or meine28y iMEBUHE AAAENE0PnpUthereahees201 P FRqiians2 10PP &% current)
current i raVRRId 89 rfan9nad B LLABSE QFMEEcAB Il NeRedifie SHbrEfNhedsiPiHg MBANS
1202, and the output of the current input nmeans 1201 and output of the
current i rsgtiopefdistoloigouiar\l 5 gdeetricnererghan¢asyaingssict i H@0 nihthe1401.
Gircuti 3 Gal 1e7H) o c 158 URR! bAd sefelcPdl bhes frafsizoter 30
into the cErreﬁ‘{mlI r%u?@lrrégnllsﬂﬁggg}w%:ti %%t 4 (Isfrfg 2 cgrsfergtf){lﬁllgs suppl i ed
fromt¥He tehangtovarewisdh 1082 sohdhat ardesinedilipuyokieanss nPOMto andesited out put

f th ] I J Qut put . t 1204
L O A L e A R e i St i sl
i nput swi temisfigutieanghé4@lecand telergyureamtbesemeeswddi byt fvan iarpiframwi t chi ng
means 1402 08nRHby M ArLNF AEREOIUENIA! 4000 THEIKOL! AIA ARG rent | ed

into the AI'D converteér are sinusol dal waves in I's exanple as shown
in Fig. 14X decddfsgdiffei. ifri gacllSvoltagei s Hngol thagdénwalleflocimcuggpfessi ng
voltage. | gnd voltage 1l. Fig, 14B s cur.r.ent for expressing
curren‘?5 I egﬁ‘g"%:cu??eégf TT?s“é‘i’fgfﬁtec%"olﬁ%é'nﬁlﬁerdot% hﬁ\é\ﬁ%gfj&f%'o, whi | e
controlling the s@mbbdingendy3)t he i nput swi tching neans 1401 and i nput

sw tching nmeans 1402, _tjne shared nul.tiplex sanpling,is ohtained fromthe
Gigi Lol output of Pt NEF o8 Rt sattr Tetoe il el diisistith gyl
sanpl i ng smewsoi dal Figayese fRtenel fingeradnd0clthbess pdwonmiewburdihpacaby, the tinme

shari ng nunper of 8 is expl ai ned bel ow. Suppose to sanple |ine 1 voltage
and Curgr en\{lTEi(c i $adnples 1m%_rﬁgntary values of vo?ta%% and currenrtmsimuktaneously, g

30 and computes the product of momentary values of voltage and current, the
sum of products in one sampling period, and the electric power by the

average of the sums in one sampling period. The multicircuit type watt
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circuit 3 current) sinultaneously, and to sanple line 2 vol t;aggy 2002 current
25 (circuit 2 and circuit 4 current) simultaneously. A solid-line point in
Fig. 14A is supposed to be line 1 voltage, a solid-line point in Fig. 14B
to be a sanpling point of line 1 current, a broken-line point in Fig. 14A
to be line 2 voltage, and a broken-line point in Fig. 14B to be a sanpling
peint of line 2 current. By the control of the CPU 1700, at the solid-line
sanpling 30 point of line 1, it is switched to the current input neans 1201
by the input sw tching _nmeans 1401, and to the current input neans 1203 by
the input B&ief SHoNg Hedihg 1Qvmpragest K tagcoktittl PAanSAAPI CREeBbIIAR O | ne
2, it 1S 2QeansR20kl 03 witdnif&Lah® 5008vEMEEERUIAPULmBBANE rMeddd Dy the

i nput switching neans 1401, and to the current input neans 1204 by the

i nput swi t44 ridnpewer meesuricgmpeamss3 9. | The mowsr Bepswring meags B0 ne 2 of
br oken 1|1 ] o] i r 1:.aN

digitall yrh?on rzsré'}eglﬁSea(L:illjérlrre gnlglgg{a‘{rgpgarn% ath'?B e%goiﬁl%{a g&'g tﬁg %IJSLQJQI?%% gLs

sanpl i g dutld sectiomsgdttiangl poi AR, covolertrgedl I, 4nde powad dompatingar e

simlarly put..i h converter. 1600, . f bej c rted into
digital da 5‘%%%%&%%5@4360%&@?tcgfnpfél(% Saer‘f&‘%r]?‘fln%@tah’ge@gﬂ ?% ), they are
sel ectively conbi hedhwigdwdrhmeasuriggtmemaisa31@nid Fip £ ot voltapeward i s
conputed. 10 In conputi the electric wer, ..on the basis of .t vol t age
ond” cur rerfutt e red S it SR phaceBl Y @Rt i Ehieary Speihd by o
det er m necther mpleg B AU ke &fioBIRD} ahy thal wdcagef anddktiagat anare@duin ent
and the monentary value ig added for period of an integer, nultiple of one
ot er ndt i rPEE S RaES o Smar g wdaf apa 4Bt ety iy fhe 15
monent ary dabhlie ¢énviteielr MtoedigithedAbtwi Rel AEIcageeitsr Bhe2avemage power of
the circuit, that is, the electric power In the case 8f tifge shar ed
e

. t.
mul ti pl ex B SHBPULRG SECHM PhG thedR* Sf‘éggg§p‘%f‘of*‘i‘%ef‘i%°easfh%& P2 e first

sanpling isol€ade 8k thfreRBS CohpiBdShAE 8dnmSarmPhd Podd s iR AN agnpivied t age |
in Fig. 14A or current | in Fig. 14B. 20 It is the sanpling of the first

circuit whRsfiedhit cAmAYtacherndi furtharsthamy epess by Aftegminsfets KamPdts &l i ng of

different QbGH beweP aflut.Pl €x by shifting the time. The tinme sharing
mul ti pl ex nunber  between the sanpling point at the basic tinme shared

sanmpling of tine Jharvditpasuinnuymsamsnt0Q penternmdnBEfHg2PBi ARITeRhat | s,

bet ween Sogwﬂcﬁiin%e n?{h‘itssgbb,d a{xjdnevél{hg%i-ax_rr%p‘cghﬁhgr_g 148 1sS 499t g5 ned by
the nunber of switching channels of the input swtchi ng nmeans 1401 and

1402, thatcemposing the ftnoyt stdgecef therpowsrpneasuring mganeRafpredescribef 14A or
Fig. 14B, gijgee the nunber of switching channels is two, the time sharing
nunber in one alternating-current period 30 is 8 tines 2, and hence the
sanpl i A& poi nts addelltaRepinpsit myearsel WuphdrcustewinpahimgpnsnidHhbépye t o be

thr ee, . . . ; . . indicated b
broken 1 naioeriackialth B2 bl ROER bRy rIE. 3TPRARGuARRESRSIAER = O
or Fig. 14Beamnf0@ heptdvided hapideg tnuswborh fhe conmeertl dferachtcimyduententd peri od

R Tl AL Sl A Bk AL P b U T

Fig. 11 or Fig. 12.

25 The voltage-current combining means 400 is provided in the
front stage of the power measuring means 310, and in the example in Fig. 5
it is placed between the voltage input means 100 and power measuring
means 310. This voltage-current combining means 400 is, as shown in
Fig. 11 and Fig. 12, designed to determine to deliver an output by

30 synchronizing which line voltage with which circuit current. In Fig. 11,

circuit I current and circuit Il current are synchronized with line I voltage,

circuit ITI current and circuit IV current with line II voltage, and circuit V
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5 current inputs to the current input sw tching neans divideg8Jbly 2002 nunber
of switching channels, so that the nulticircuit type watt nmeter is realized
at | ow cost. Moreover, by tine shared nultiplex sanpling, there is no pause
period in data acquisition, and therefore |ack of data is avoided, and a
circuit with a large load fluctuation may be neasured at high precision. 10
When such nmulticircuit type watt neter is constituted, the circuit
constitution can be sinplified by integrating other parts than the CPU with
the CPU as ASIC. In Fig. 13, noreover, the potential transforners are

provi ded ofPSFd 3¢ difeHimYliquerend yith lips dIL¥gltagset ePnithe ogher hal ifmy be

al so i ncor L dkempré 'irh'Fl‘%.FlQ}? ciehld CédrG b tistsyREn MRS dWRI@Midel] vdRaddle nunber
of voltage lines is not Timted, and the nunber of current circuifs is not
linmted ei tHEqult 'IilﬁeC‘th?\’ﬁ’SQ'ianthhtf_h‘F)@rﬂ_tsi $1rggtt IIYrrF‘Efédn‘a§nf‘a¢lf‘a'slttHe_ _
preci si on Qfy  PEASWHIETRIY B @(ﬁ@a%@? R QAP cvfer? Wi Ufife AT voPUEES, It IS
not required that the nunber of '|ines be equal to the number of "i nput

swi t chi g channel sThForthexednpliréc ppwet hmogat és dttegmén@Dby slynabronizing, ten
current cirgui fiv i i ng I t i ] ing neans,
t he nunber tgg %:%apnl%g?gelcrﬁﬁt %g‘kﬁ%ggo%ﬁ;rac{&g%n?’e%?r%tkgwgﬁ%\r@eﬁ}pﬁ}put IS
1/5, that ic®miinnghaangh0, instawn idBigHdwinigFighd 2mtlkd liok voliiage want net er

i i i,tchi. f i i h d | tipl l'ing,
U100 B SIS TERNE B07ePELRCAA e PR BRI L 1

wat t hour nahereledtlicCpow &ecarseshoaslifi g€ vadh biouiit ek &nt chh H@, dddyrmimedaci ng

t he rrul#icibrcuitl{iépelwatt nmeter with a multicircuit type power factor
meter, 1% AnabE S 58% he power factor neter. Further, by replacing the
multicircuit type nwiiilemf@llg; thetdborentdfihitionCof tsifnyp@nEeRCchmplingwar neter,

30 it can be used as the reactive power neter. reover, by, replacing the
mul £ ci r cuitotRtedelon e dRe R ALARGRHS TARRIALE Y (R]BELAamAIE Sl | i ¢
can be usecigsuitd)Bd s ud®BS imetBdd of Tnehdlding A0 Bekpye b ¢ thkeagDi bed
enbodi nents of the circuit in Fi 13 . used as nulticircuit type watthour

. g.. 13,
meter, mul t9AVEESTt BY yiFrausatiaklyr avitshingetthe oBigfis of rRerturepsat i¥act i ve
power Ngd ermuRfsiedb boir CineCHkE, LY R Valy RAW samIekg & Holld Sdirditexpil ned the
case of using as nulticircuit type watthour meter. The basic constitution
is same as Y daliaithen g apphiedctgi thet igwlipaep uisewplingr e xnlpmednidy e
nul tiplex s@iRlving emb\$hidRacs.i ption of the constitution of Fig. 13 is
omtted. In this enbodinent, the nulticircuit type watt neter in Fig. 13 is
10 repl aced with aAsgprdiagrteuihe ¢rpbediment dsaeriped diereigndytsssticRPPart00
conputes t | ectri i i RV ctric
ener gy corrpmﬁltcgtfsostnv?hglﬁl ?ﬁgg%%f itgégﬁ%?vhogtafgﬁng%‘eeséc}lg%%ae and %Jdrg?vg%tg sanpl ed
si mul t aMeouBhys, Wheritresnt conybightionrdfccisowdrcurpdnte angd dae eroffages, freom t he
product of JTRURDY BV BhNBE ublaskPId 309 K3RMe 17 GLRLARL: of BE.JRIRNBEY
el ectric power values are cdmirati ve y added, and the dumiiative sumis the
el ectric enaregpchofoltdge cilimuithe ikstatlné cimghiitisdior paivier mepeusgatamiean beet er f or
time shared,myLid %g%(e §91rml it?r%,. there is no pause period if sanpled while
switching the circuits, and therefore a circuit havi ng | arge | oad
fluctuations can b€Embadimed €t 20 high precision, so that it is nore
useful than the measyrement. of momentary values,of el ealnle; dover, yal ues.
For pronotion of ene%'gysaw ng, | isplrrpor?an {5 Understand the {)%wer
consunpti onwagbouatmétgy. aniag fFog. &c Ciefaiedcelnohen stadnéll gleabtgsowerlectric

consunption, nultiple wztthour ters are needed. A |large_s e is required
For 1ot al 1Y 1GERA g E B eREs oRBATP Shetrs Bamudars seer od Fifseirdodt 1 or
install ati oguragwt $maitdnlonsBytanidncdogutesilthé @idditttoft PR ey halieset er of
the invention, since the electric energy of multiple_ circuit can €e

?@ Ve LSt are

measur ed atYHIEF PPESUETeah, thiof Wmoh PIRusts HhaRe SAREIingRT

real i zesh NaxtiriseR¥PydNafleNRifAGR Qim UBbRGHUNE CiTheUnhtltidirdiigtypled as 30
multicircuit type power factor_neter. The basic constitution is sane as the
case of nuI‘FFEKPEDF‘F“’crySd’é’W/Va’c”c Figa(0ctOmRyises Y 1agfain@lt mFres pPBxCwEAR i ng,
and descri piplp@0 nf¥anls D 0G Qs tdrit Wit i0EhiRE niddhs 50D, ive1QFel dRebnt3Fombining
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3 July 2002 In this enbodinent, the nmulticircuit type watt netgk dgg2Fig. 13
is replaced with a nulticircuit type power factor neter, and thé CPU 1700
conputes the power factor, instead of the electric power. First, on the
basis of the data of voltage and current sanpled 5 sinultaneously, the
nonentary el ectric power is determined fromthe product of nonmentary val ues
of . voltage and current, the nonentary val ues are added for a period of an
integer nmultiple of one alternating-current period, and the average of the
period adding the nonentary values is determ ned. The obtained average is

t he aver ag@epbhd00pfandhe ekdqctrigi qnerap mapspring means 8l@ct rike ptestrifount. On
the other bﬂf}g hEQD }r@em%%%%' AR AL Ak magmﬁg%ean&h@lﬁffsﬁct've
val ues of vo gge ané urrent are cal cul ated, and the apparent power is

obt ai ned asompesesr oflactangflinghé& boldt segeioaf 6§ ECt pyd apad (I candevar 164AL,
effective , by dividin ver. 0 t power,
15 the povx%fr?lJi ltﬂgct Spe%é?lxteﬁlé”%x rcgﬁip%ngéasgg[lglgﬁe@. X%B?yeldsgpéaupp s‘ﬁgﬁ t he
power facte¢ctian be2rasth,a mtmosy 6tp2essed as cosh = average power/ apparent

power. In a low vqltage circujt, generally, since there.are mapy branched
circuits, when adjqﬁsﬁi%ng HRE 5o 78 ’gfyag‘[etgfxﬁ’ﬂgtﬂ@aﬁlso%q\?oll? é'c‘?’r é%t, f or
20 install aditege @hd dupeWeard Sifulrod iR CijnitSé vt ndessicte obyitpovding awdromnt

conputation gnd control, a large space is needed for installjng multiple
power fact BF“Squ.sttl%ga‘H%\H‘&é%%%ﬁ‘ sectigh S1diy é‘ﬂgttQ? Vé’HEPgieta‘}‘Jeﬁgf‘rcé% a large

cost for ippidlliatti@e a20QaMPIAT hd tethpodadily NRIES Mty efngydreily heddlj ust the
power factor of nultiple circuits b power factor adjusting device 25

) S Dy _one
fromt AR viempUratdase 18 Lanygrisaato Higitphdata hy haeAdLONVEERES WY usi ng
the multicigemdt d1¥PQiPONELy RalpHtinEEIeREiodl 6 12)QhEFROS TR tim shlgedover
factor adjusting device for nmultiple circuits, both savi ngygf sdpace and
| ower i ng ofte@gyredgata of yojltagg and gurpent is ompyted.dg supect BepHydugés ng t he
circuit inifofe sifphhgdReiB¥ &l Dffiltkd, InPhrlIRAThE YR APIRG VIBEEGS (b basic
constitution Is saﬁe gs the case of nulticircuit type watt nmeter for tinme
shared nul st exprdnpts isgdetarmingdsordompudp the el¢pdriconergy @amogatof Fig. 13
Is omybed. 33 %ée“LXﬂtZgé)gnémﬂ %‘@Lés §HBOg) FERt ’in;%lhem@h'hé bob! CHlfent YPE WALt
meter in Fig. 13 is repl ate th a multicircurt type reactive power neter,
and t he CPewitzbing omputsesSA0heandavdlitage-povent domshiatn ohearse l0edori c
power. As [ d.J.n oV Crint.i N | & pe 5
power fact ggglk@?igl ,tﬂgnf%’ﬁg Sb%%el gf gﬁgt héélg Ear?é; eggr%ﬁegglé}lggcfﬁgﬁsr 8:11? sanpl ed
si mul t aneoasd desdriedabeiosge power and apparent power are determ ned, and by
di viding the average power by the a nt .power he . power t "cosh"
i s obtained. From elgoﬁgﬁ%fx?‘gc?‘(g?‘?%ggﬁ,antdhceur(r:fl}tctnlpt%trnégalce: Sa%@g hgg e "sink"
i s easi2by ol samedundtidines §lodwoia Rig.f3or nliha.cuifengismlitchifd meaas30Piisz From
t he apparent . and reactance rate he reactive paower.|.s obtajned as
oact e paseRaein el FOSKARETE Buftent OF ohSR Rilo PR ivodEh 1S
general |y, catmaeiipante aisc20msBquencanfed tid tionihguhlosyn whig. ddj arsFigng t he
power factgr inthe low voltage circuit, for installation of a power factor
adj usting &vi ce by reactive power conputation and control, a |arge space
i s needed for instedd iviagtageldurpdie pOMBINihgCheinsadjo0sis pyodrnéidcas ther singl e
circuits, and it requjres a |arge cost for installatio nd terial. It is
t heref dre PI¥Her288 P tgﬂj u§l°“t‘19|8 ?Efrﬁﬁmﬂfa?‘%{b‘t%rm%ﬂ‘“sngilﬁi p?l“gab‘f @i ts by
one power faeh@le afjRig! isNg fdeyiaced fveowténeny ivolgeninpat nsaaisngoGpade and
| owering the cost. By using the nulticircuit type reactive power neter of
t he enbodi tricengral BeaRing R Gnsadl Ust iThds dpé\}fatfo’@"f‘ﬁfe‘?fuf’?i\{\‘gf‘é‘”éi rcuits,

t hﬁ ef f gct e nef40a¥d, NG AowPar Fignd 1! ACFINa Nf dsPstedTBY deferidiht her
enhanceaq.
deliver an output by synchronizing which line voltage with which circuit

30 current. In Fig. 11, circuit I current and circuit II current are
synchronized with line I voltage, circuit III current and circuit IV current

with line II voltage, and circuit V current and circuit VI current with line
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25 Also is explained the case of using the circuit in Fig. 33ulpg002
multicircuit type var-hour neter. The basic constitution is sane as the
case of nmulticircuit type watt meter for tine shared multiplex sanpling,
and description of the constitution of Fig. 13 is omtted. In this

enbodi nment, the nulticircuit type watt neter in Fig. 13 is 30 replaced with
a.multicircuit type var-hour neter, and the CPU 1700 conputes the reactive
energy, instead of the electric power. As nmentioned in the above
description of the nulticircuit type 34 3 July 2002 reactive power neter,
fromthe dppuekage.pofrthzrnthechethriodhe gxemplhin Figadi2i, ¢&rcpivlesurirentobt ai ned
as reacti ngﬁ(ﬁ\éﬁf mzedskxntllm ﬁn%p)o{%ﬁgée \9@1;11 I?yc (;'Perpl’l {w%ﬁ'?ﬁ %qgtlqu the
reactive power vai e reactrve éne 5C neasur enent of
reactive emecngyIanfentsanarmrmleg/r alrryst wet,h lsnﬂttbvolltarge shdradeuitiMIi pl ex
sampling is erfot d iS no pause period if sanpled while sw tching
the circui%s. e“l‘he? (l)ree °Lt28&Ui t havi ng |arge | oad fluctuations can be
neasured at hi gh phegi tsueoﬂectsn: ¢hagy iamokitiis devdraminsebylsyhbRuronlihiag

measur enent of nonentary val ues such as el ectri over a d reactive power.
For ef fectMieSamRling period pf Yoltags, an tcu'rée‘itnﬁt‘f}ﬁtght S STaAY t he

reactive efikiniRe méaas @by, aAfitbwPin BEEL UIAE R Ff%jelrﬁttﬂél@in@gldlfagre%@t ive
energy, nultiple var-hour neters are needed. A |large space is reqU| red for

installi ngb“tﬂ.ﬂlbtlffﬁrléy@a'rech“(ﬂj?“%?@PS“"“V\W‘(?H“ES“F%EF\‘Eg‘“a | IMGECLOESt for

instal | ati@g e@@&rf&aér?crr%?lcor@'é%oﬂd]néhg edbh hiCuli CHirked Y@ vedctlPHind¥Et €1 Of
the invention, since the reactive energy of multiple circuits can be

measur &4 aRy hl‘gh“vr\é‘&iﬁ%n bot h saving of space and | owering of cost are
realized. (Embodi nReb,dhe 40 t'ﬁ)épéxﬁﬁ&ﬁ%e'ﬁ?)gesbﬁbga hRkei@MQiTBRE Pirtsd

mul ticircuit type inst rufent havi ng i nput swi tching neans and perforn ng

time shareﬂwrhmsmplltebonsanﬁmnghe Tine &v od s ot amelt s doaisdi yethe/bardagee.i nput
swi t chi ng Sby @Mtﬂa?lgeqi%a lﬂﬁ?ﬂoﬁ%fsé"l'r&?ﬂ AR RIS daNAYE Svot?b’sg%'etﬁ’em tage

i nput svvitcmg means ting thi's multicircuit type instrunent having
25 vol t ageeleptrin esnmg)cmangbmcmuradm enénl;ﬂr@eoflfmlnlet n@mbewqf fogderwat t

neter is deserihed o) Wml ref rr.i i Fi 4 Fig. 15.
First, hiupﬁlggelrrﬁ » %aC% eco?ﬁfary dﬁ:1e 1];1@?1% edt rae{%g %mr E‘%c{% b%é1 F 1 and
t he secondmeyswenenotas be tttilazmifmﬂmrftme ektenbte line 2, line 1 vol tage is
supplied fromthe B3 Begtl al #ransfor mer 24 into the voltage input 30 neans
1101, line 2 volté a°p |ed fromthe potential transformer 25 into the
vol t age i nput mealﬁsg 1]202ndaﬂdg t Be showwput dofffetdne ypdditigesiraputremefins 1101

and out put OItlct:lrggux\{ tlyggqgatltn éJter msq SFi]g].'q72, rae&gre%lég I{urtllgeorayggbageeno:i?s

20 power measuring means, which samples momentary values of voltage and
current simultaneously, and it is applied to a method of determining the
product of momentary values of voltage and current, the sum of products in
one sampling period, and the electric power by the average of the sums in a
specific period.

25 The multicircuit type watt meter shown in Fig. 7 comprises
voltage input means 100, current input means 200, and power measuring
means 330. The power measuring means 330 comprises time shared
measuring means 331 composed of a sampling & hold section 3311 and an
A/D converter 3312, and a power computing section 332 composed of a

30 computing section 3321 and a memory 3322,

As shown in Fig. 7, each line voltage passing through the voltage

input means 100 is put into the sampling & hold section 3311 of the power
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3 July 2002 input sw tching neans 1500. The output of the voBualgeooRput
nmeans 1101 and out put of the voltage input neans 1102 are sel ected by the
vol tage i nput swi tching neans 1500, and the selected output is fed into the
A/ D converter 1600. 5 On the other hand, circuit 1 current is supplied from
the transformer 27 into the current input neans 1201, circuit 2 current is
supplied fromthe transforner 28 into the current input neans 1202, and the
out put of the current input nmeans 1201 and out put of the current input
means 1202 are put into the current input switching nmeans 1401. The 10

out put of tflsGHhEaREadsNPIG WIBANS 28t @Neb1eaPbhrrefit LhRbLEMRESREadsIPUL
nmeans 1202 are selected by the current input sw tching nmeans 1401, and the

sel ect ed odthSrurrentfedcrachtcdramepaysing divpaighahe reorntdnpeumeans 800 dent is
supplied Trom HRE ihicAbR QhMBling0c! MAIQ LHEWGUIAN s MBUS o WBARR adgldg CI T Uit

4 current is supplied fromthe transforner 31 1nto the current mpﬁt 15
means 1204 meand 330ew shoputesoft theumment switchimgumemesains 1203 and out put of

t he current input S 4 i t rg.ent, i i t chi,ng nmeans
1402. Tﬁe out put oIgEﬁﬁepéﬁer e"%{a%iug% thlrraf;égsnsﬁ 28@; éﬁd%éutpgﬁo% % %ghcurrent

i nput neansui2@4 agg ehagell éctiode for 4 Heratiomr ehoné npeie fwlteghktigg reareat 1402,
and t he sel &cl, doP%PUteri S {Seq itn;n% thfe Al Dccc pverter s1a60q. Z%th vol t age
and currenf18d Pht's R A DEEVE Tt £800°YHTE O nl& i Waves™d ﬂ this
exanpl e as sstidoun 33n1Fagd thdAodtage Rind. cukdéht Syartthdnadimeaaie shmpied had CPU

1700, while control li the swtching b e current ipput sw tching neans
1401, curr Zﬁ?‘Pf’?ﬁSﬁ# kb‘\rxﬁ?’t ?:‘PfFHbe Wg}aﬂ{’éa‘%}l’()gegﬂﬁa‘\}% P8 §ata FpttmehtecHitthg neans
1500, tione dspiasiledatayt thy AXDSAHREHRY 3133225 Rbik pedef tomphtiag degtibal out put

of the A/D_cqonverter 1600, For exanple, a case of sanpling, sinusoidal waves
of vol tage3§§d tReiPr ettt o rmanshaieAeBetyprehelata i %ﬂgﬁ%gnﬁd’h‘ﬁbﬁmdf 8 is

expl ai ned kehp¥tedSURPREM dfOthSPTBlEctsiiR®nd sW@pl AGLp @6l SHESBPlitedChhgUI T 1
and circuit, 3 current) sinultaneously, and to sanple line 2 voltage and

current 30 fPEPEURE @Vespgr Gfr st of BIAGUSHY )is SSiET B EsdolR ISP MPALE HIEd- | i ne

poi nt in FiefectlitApbweSUPAASESoW & REmpuNGgls st dP882 A &hbFsdd Be dei Nt in
Fig. 14B to be a sanpling point of |ine current, a broken-line point in

Fig. 144 t Sopwutingeseggion 3P2) and thgopemoyppedge, lartle£opskeien she¥point in
Fig. 14B thbﬁiga B0t O PR RE c%fmﬂlhﬂ?g Zeads " &Nhot ?‘e&hﬁ, Gt iknief the
CPU 1700, at the solid-Tine sanpling point of line I, it is switched to the
vol t age i nsmbosdmant, 11 dsiptoyideroin Biet papeer mpaturing mepnp§ 3 dagrexpldoed to t he
current | N4 o WRAITe l@t@ilni?g’ to Fig. 8.
Fig. 8 shows an embodiment in which the voltage-current
20 combining means is provided in the power measuring means 332. In Fig.
8, the power computing section 332 is composed of the computing section
3321, vkl to vk6 voltage memory area set-up section 3323, and memory
3322, and the computing section 3321 has six power computing sections
from circuit I power computing section 3321a to circuit VI power
25 computing section 3321f, and in each power computing section, the time
shared momentary power is calculated in the formula
pn = inxvkn, where n = 1 to 6.
Herein, il to i6 are time shared data of circuit I current to circuit VI
current, and vkl to vk6 are time shared data of line I voltage to line III
30 voltage. However, correspondence of individual vkl to vk6 to which one

of line voltage of line I voltage to line III voltage is determined by

specifying the line voltage by setting in the voltage memory area set-up
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5 the current input switching neans 1401, and to the current3uUolg@002eans
1203 by the current input switching neans 1402. At the broken-line sanpling
point of line 2, it is switched to the voltage input neans 1102 by the

vol tage i nput switching neans 1500, to the current input nmeans 1202 by the
current input switching neans 1401, and to the current input neans 10 1204
by. the i nput swi tching neans 1402. Voltages and currents of line 1 of solid
line and line 2 of broken Iine are digitally converted in the A/D converter
1600, and digitally converted voltage and current data are entered into the
CPU 1700 agcidmPiiong dghad 1ffe YASARCHMEShRAIdEsta o?fe Wit dtl B3R! ehAOVer is
conputed. 15 In conputing the electric power, on the basiS of the voltage
and curreris, Haed woliagestamplshares dath33R2a e line Hheolipgeetimgrshapohdataj s

det er mi ne e f r rrent, and
t he rmrren?sa%{/ﬁ\%f%ea%&g%égftggog@gégi }c/)nd\{@% ngztag%tﬁégé%?ﬁnarf@?%leg%& one

al t er nat i ngceiomr F#3, pautiioth sixngb w drec awputage s oftidiseo fpimdivdd ualddiragittlhe 20
moment & ¥ v A € bl FnE A 305 OB 315H YSFALS LSnblRaB EAgS pover of
the circuit®” Th&P™PS, Mend* el etrr’ power Shount? e ‘P 8Rat ng mul ti pl ex
nunber bet3@Ed, hhe ededtpid pow ooV alueatard kempasdidc ti nme shared sanpling of tine
sharing multiplex_, and a next s lin oint, that is, between sqlid |ine
and solid tine inT%Fb".fOielPAﬁ‘afnHg{gggﬁcaf'%fhlg°@‘ﬁ’é‘tgefnﬁfﬁseds BOYWE ninber of
SW tcﬂi ng ﬂgam@‘iﬁ @b niphe€ingUrdeetibni Bpth b?V\/iththd’f@wﬁlﬁanS smmaamgmﬁoz, t hat
is, the number of current inputs, ILn the exanple in Fig. 14A and Fig. 14B,
si nce the HMIKBET SEMEWAE dRi G BRAARIEDS & fily, 1t e {infeYelfagd 3" difirber in

one al {@r ngttRYceMbiAtl wRerdmdcirsui® dukFiS, 2ad adteh@BQRe tehecisRNPIW &I poi Nt s
are 16. Supposing the nunmber 30 of switching channels to be three, another
sanpl i ng pATREsAoRdipgde aashtHecHa fIrieRy 38i bt asanwicdab e dsHE BRHREV | i ne

bet ween soydigagd.ne and solid line in Fig. 14, and the time sharing number
in one alternating-current period is 37 3 July 2002 24. Thus, by using
the vol tage input '&Ws+ ¢ aEbedimentapeplainedeint Fihpliend\fiec§i sRmMPHEHETS, for
vol tage i ngutyiRRGHGHES %Eashﬂlﬂ'gts,ecii% P 1D RS nglhel ol fRIUdEufrOnhave the
nunber of channels only in the sumof the 5 total nunber of inputs to the
vol t agds i nisutimewi &t edmplgngsimultdnedwidy ibyhe pampling & hoid segtivad3dd ethannel s
of the vol i B i AN - | s to the
current i n%%?ﬁ%‘\%m&ltogﬁfl?\%\dlhggﬁr%qﬁl Vi dZ” dgpy&tvtﬁgﬂﬁ%%grtmg#g@ﬁetdg{?fﬂr%%annel S
of the curdsatintmmeasgyid digirg] desarby. thByA(3icagvetier §312,aaal theppewemi t chi ng
means and [ t S i . , ticireut e tt
meter is r(g(g'f’f"g{e}ég as{wﬁg\?v %\gois?&r Rgnﬁ%%tlﬁ?ts%e lIoo F%kt‘%‘ﬁ%ﬁ%géﬁ%gy‘?h‘éﬁeo| t age
i nput swi t edlitage mednsurirentaddiredodidyt thet hempuringrstectinpui3Bweahdhmergoreans, its
effect. ls h nhanced.  Mor eover g |t 1 pl sanpl i ng,

t here |263 n%é%%iugémglé{r}%dﬁiens%t(gtoggﬁduulcg%/tl%‘oér?e g?‘ﬁf’ﬁﬁére E)Arcgf %%kt%o data is
avoi ded, apwbdaice sudétenmiting thangerakd dfcahsf dfuotodatison Meyederpndgesur ed at
hi gh precisi?n. Wien iuch mul.ticircuit t e.(¥vadtt. BLer IS constitt“yted, t he
circuit cohrtr8GFFHEnl P BUnREIPFFT 4 bEY)‘%th Corat Mg POVRECPEL'E " han the
CPU wi th téextidiU 332, AR mbinoky gdatdSef Mlepveeandt berpot and i abidradhst or mer s
are provided putside of the multicircuit t watt nmeter 11, but, t hey may
e 20" al oot ABHToRd e HIORF o HEC RIS ST A 18, BELAGT PAbEET Tl The
nunber 29f Motiag@rdwd1es ang thetelktt¥id polweAran tRkembayved bgfsetetiefthei rcui ts
is not limted eiither. The tine sharing nupber is not limted as %ar as the
preci si on BIAERJAPRLEMUIC SRTISPARTINEAl hdl® AL PRECIBIMIE RN 488 it i s
not requiredtinlgadn thesorariaes. of lines be equal to the 25 nunber of input
swi tching channels. For exanple, in the case of one

Therefore, according to the embodiment, the electric power can

be measured by arbitrary combination of circuit currents and line voltages,

30 and hence if the number of feeders differs in each voltage line, the
installed circuits for power measurement can be utilized to the full extent.

In addition, since the voltage-current combining means is realized by the
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voltage line, ten current circuits, and five sw tching chanhellg2002t he

i nput switching neans, the nunber of channels of the A/D converter required
for current input is 1/5, that is, two channels. In Fig. 15 show ng the
nmulticircuit watt neter using input 30 switching nmeans and performng tine
shared mul ti plex sanpling, by replacing the nulticircuit type watt neter
wWth a multicircuit type watthour neter, it can be used as the watthour
nmeter. Al so, by replacing 38 3 July 2002 the multicircuit type watt neter
with a multicircuit type power factor neter, it can be used as the power
factor rmstoefwal%u'iﬁ@@frcuhylsrﬁﬂllp@-ﬁiQﬂaﬁch@hﬂﬁﬁlb@i bEWbhstidiRa Watds dmter with a
multicircuit type reactive power neter, it can be used as the reactive
power mether $awsk eover, by repl acing the 5 mul ticircuit type watt neter with
a multicircuit t - meter, it can be used as the var-hour neter.
Bel ow are descrigﬂﬁbgﬁm%ﬂ% nts of the circuit in Fig. 15 used as

mul ticircuit typEisvadt hodrFiget B¢, show tai dififersnt speséfiposkenctuset of aeter,

o S FlddiBe GRET WiP RN IR! # in A T LLALLEN i) v@g DO 10
meter.” First 1s ex € case of usin ICI rcurt type watthour
meter. Théenpaes c Q:l@ns‘llctfutelrg}’l msas\aing aseanse wclasb of mpielst nmmeau;uty type watt
meter for atl{lgg ? {ta m'ldtcI e)t( Saan Ld anaqldd' SEh! Fflegto a tnlod
constitution®o FPg89s8nT SUOTR"Y f88Y H1%° Yhi's 'enbSBP meht RE& Wil ticircuit
type wat totma&temenEltge pildducs olfaiﬂxﬁe{ﬂdryl\lvilhleaomﬂbltlage randlcmte)np,etmat t hour
meter, and th CP 1700 conputes .the e ctrlc ene{?%%/l, insteaq of. th

el ectric P uste Lt (9nE %ﬂ’é?lgwg O5F98e fdothe BTG SRERY Odf tl{ehe dat a of
vol t age allildeglrldhl’oQMf garpmed si mul t aneously, the rmrrent ary electric power 20
value is determ ned from.the product of nonent ar&J/ es of vol t age and

current, the noneR€dPY tEIECHE tEPHIREM oYL MPSET 8P Y gt SVEIPPLHEYed, and

t he curmlaama/gee sapit Sedlie 100 6hirefit BNAIMeHs LG, @M CUtllectrli® enbegy
multicircuit type watthour nmeter for tine shared mul tipl ex sanpling, there

is no pauBE2PEiteHdmPInss A ed T | eClSRIEC hTTFGSY h@eéf‘P‘éth‘ea‘Q%

t her ef or ecanpiib &HitimdIAUhNA hRhGErih Pl drlsUEI LRbIPRSe £ T PaaARY @d at high
precision, so that it is nore useful than the neasurenent of nonentary

val ueds suttldasecsiane 6811d ans\er AAP O8VeHEF 63Mdndnrotn of CleALHG\PISEEN ng, it is

| mpor t ant ¢4y BHRFET SN 16RY 99;&555@00%%uarp£dr99u@&§%%tﬁlny63@rﬂda.§&r accurate
under st andi ng of “power consunption, ltiple 30 watt hour nmeters are needed.

A large s@&@@ﬂéﬁéqw red for i nstal I ing nmultiple watthour neters, which
requires a | arge ,Go teal | I i
A% .sﬁm hour % Qaea% bR xaorf a@Ei’n@ t%épﬁgh?) j{].buf{/ﬁ%eOZ si nce

multicircuit type Wat t £&r 6t the i nve tion,
the el ectimpytemesny 160 isubput plneo dhc camntrsllltgar& Heo | dreestioad 631 1 hefgither eci si on,

bot h §0’iVI & cﬂflc Ste%? alﬂgaéuq it aes%lrf ztgdvolNg ch&eﬁ%p' ai ned

i R 6563
the case of using the CII’CU as rm ticircurt type power factor
met er. Theombiiisg coegns.t utTion qtsrgarrefasac& chesudta passin gmyhtougibr ¢yé t t ype

watt et etydohy LT RhAeshdTHl bRl SN AATRAL o AR €15388 LI00G011 L N

constitutron o i'S om his e nment, Icircuit
type wattofrther elrchiig.enkbgy amraespkm(geduemst 1638 wmdhiomt:mesutttot gpeepower
factor neter,.and the CPU 1700 conputes the power factor, instead of the
electric pURRIRIRE M

25 In the electric energy measuring means 630 in Fig. 9, the

voltage and current are shared in time for a duration of one cycle of
alternating current period or integer multiple times of one cycle by the
sampling & hold section 6311, and the voltage and current shared in time
are sampled and temporarily held, and the temporarily held sampling data
30 is converted into digital data by the A/D converter 6312, In the
electric energy computing section 632, the product of time shared

measured data of voltage and current is computed, the sum of the products
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10 First, on the basis of the data of voltage and current m3akty 2002

simul taneously, the nonentary electric power is determned fromthe product
of nonentary val ues of voltage and current, the nonentary val ues are added
for a period of an integer nultiple of one alternating-current period, and
the average of the period adding the nonentary values is 15 determ ned. The
obt ai ned average is the average power of the circuit, that is, the electric
power anount. On the other hand, fromthe sanpl ed data of voltage and
current, the effective values of voltage and current are cal cul ated, and

t he appar gatonROyRAplifg ?)Q}fbidnﬁdcélﬁ bhe, mdEeh &Y HehevyQlst agresehf agti ve

val ue and current 20 effective vaFue, and by dividing tf’gue aver age power by
t he appar ®@aedyshes, detreminodeto fcasrmte dhet¢leckic cgetey.s dbeai #&Firithat i s,
supposi ngew?%yp.@m ufiﬁ%ts%tifaﬁ’ 63 £ mpdded! 5¢ AIEPLERFEAnEIEASH 6323V Er age
power/ apparent power. Tn a |[ow voﬂtage circult, genera11 y, since there are
many br an@hddti@s muinkaryi 6322.whdn Hoj wshstitptidre spowar if dGgor9,i noltige-l ow

vol tag? Ciehf it - cdnint {15 Wl d %tisotﬂonpr%‘seDQV‘Ebrutf?nCttfP{s @%Hﬂ'é‘%,%"ﬁce by
power factor conpu at and con rols, aqarge space I's needed’ flor
installingrovidedghahpowelectdcteorrgydmessurings chevne 682fasrexpilaigkd teilseui ts, and
it requi r esh;fe Iratregemcq(s)tF,fo 0i nstallation and material. It is therefore
preferred to ad?usrt £ne 38 power factor of multiple circuits by one power

factor adjusting Eigville shoom ihembalipenntinowhielvithg sqagg:-amdehoweri ng t he

cost. Hence using the nultjcircuit type .power factor ,nmeter of _the
b meneSmptatT maurs 1 2T dragse b o SR R SR AL THE MhagF 6221 or
nul tipice dnrRigi 16, theot R1&aYicnhedfy SPAMPa AR elcOMAI6 I sOfo byissle dagfetheeal i zed.

Further is explained the case of using the circuit in Fig. 15 as,

mul ti ci r cMRYIRE FEALan §a2boRkl tRetEd Voriiee fRETEIL ARt SEUEPOIP ®Msane as 5
the case af320Ukhd GidnedtyteI2oP@nwaht cORipQtinigOye ctilom®s3Nan AsiRul i ddiax
sanpling, and description oﬁ the constitution of Fig. 15 is omtted. In
this enmbodifesi ,cwtmﬂ tSFEVPE‘_Uifth’yﬁEC\Wh‘t f neleftricn epprgy FOMPYtingp| aced
with a nulskbGbh @8hia kY REuBACT | VERANE En bRl omANEn g BEct§de37 PO ap@nput es
the reactive power, instead of the electric power., 10 As nentioned in the
above HesdRi{iCiton edfcttifee ATy i QOMRULiRE SopdOBotls timg shpredememendsryt he basi s
of the datege&hicvaldrgPss AL uTALGRthgFIPhEfh Si mul taneously, the average
power and apparent power are determ ned, and by dividing the average power
by the apparent power, the P owerknf yotese H‘edsw_'ﬁi s obtained. Fromthis power
factor cogp cddie GLEGH AEAT! BORGudRg Akfions MreckSr AN tiORhAIALA 1N the
follow ng formula. sink = = €c0sz~)' =z From the apparent power and

react ance mementarhe e¢leattic ¢eeEywse integybted toecbnaputedheelemdrigamergy - si nk ~
appar e I . vQl e £l tecul generally, since there are
many birbtanc ed ‘&1 ﬁ]gu%l{agﬁl%/vg}g%rggd%lﬁs ?ﬁ%ﬁlﬁdegsbomer factor in the | ow voltage
circuit, for installati oanGf § anpondr(if a¥tvan)dudj usti ng device by reactive
povier COMBAN 2Ty PRAGCHL e (Rl H5. PR, NoBEE B LRIV e

requi res aurmmge a® vkdsto Vké armstimk|shtarah dared ofrdirer I adoltalge tioslihbdikef or e
preferred toq, adjust the power factor of l.tipl ircuits by one power

fact or adjvt?gfalgﬁg d \9W8§e£r°8ﬂetsﬁgnéf%‘iﬁp%fi ﬁ‘t%l%’fdugg\‘/'?rluéosvﬁé(:tg ‘i‘hﬁrﬂlc’ovﬁeri ng the
cost. By udi higet heltagd tafciiheul tvolygpe tediid IRl potmgenixt detedmihb® tgnbodi nent
in such power, factor adjustin evice far ltiple circuits, the effective
of savi ng e e Moo 0ek PR eGfine g ko Bess HTy BiAatkial A so i s
expl ai ned seBHog ®3230f THE N@etviRtaplertime tshhiredd4ta ockIhasetmddyl 6322Guhit t ype
var - hour meter. The basic constitution.is same_as the

1s, line I voltage time shared data 6322a to line IIT voltage ﬁ]ﬁle shared data
6322c are, according to the setting in the voltage memory area set-up
30 section 6323, put into six electric energy computing sections of
individual circuit I electric energy computing section 6321a to circuit

VI electric energy computing section 6321f, and electric energy values
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3 July 2002 case of multicircuit type watt neter for tinme shadelg2002ti pl ex
sanpling, and description of the constitution of Fig. 15 is omtted. In
this enbodinment, the nulticircuit type watt nmeter in Fig. 15 is repl aced
with a multicircuit type var-hour meter, and the CPU 1700 5 conputes the
reactive energy, instead of the electric power. As nentioned in the above
description of the nmulticircuit type reactive power neter, fromthe
apparent power and reactance rate, the reactive power is obtained as
reactive power = -sink X apparent power. 10 By cunul atively addi ng the
reacti ve powercowgluteds, the reactive energy is conputed. |In measurenent of
reactive energy Lch i.s an.integral value since tine shared .mul.t.iplex
sanpling is perf\é%n%%f,elf?ﬁéggeivso Ea eb%l“urs”én pg?‘lnéﬂminig 135?1% &d p\f\anYllrggdslvr\lli t chi ng
t he circuitthe The¢letnie, eaesyy’ CubmpilGnpaviergionar §82 | a3d fleuckoftiviadls can be

measured at_ high precision, so that it is nore yseful than fhe asur ement
oF - ronont arSPR AN IRG, RavaLere i e Bl AP ABEEE 110 cF fowbr (e
effective Usftagle QIneld Fle@lPOVEbindd with ddeirtaittcurferiNdRE Shandoider eact i ve
energy accurately, and for accurate understanding of reactive energy,

nul tiple valeHSI CHEFBErQIEESRORABMtP eoeh AllchilgeudpRleal dermeRiured or

instal l'ing yeghd bRY @inedyolps, neters, which requires a large cost for
installation and material, but in the nulticircuit type var-hour neter of

the invention, sinEbugHaereathadipenegzplpined iznfligi Plaadciige di0t eonermisdse

measur ed atypRiighe RB@%dﬂnQE‘sur?&%}%e&Wﬂ B91Qhr SRAG AN VoRiGE! 1A OfrrEPSt are
realized. 25 ~ (Enbodi nent 9) pl ai ned bel ow 1 s anot her "enbodi nent of a

mul ti ci Feuiin ippdyivistpd ineerimittanengsivnisutheswimrd Mg ddrscting §3dafdr ni ng
time sharedygul Ele;é'rt]ﬁéteaé@ ﬁl@gsur}-ll;]% ﬁlegﬂpggb”&ﬂé CGWH@‘%&Q&EE‘EHL%”PW

swi t chi ng neans s current Tnput swtching nmean sposed in the
front 30 stsagwliofs thte e meersurexpdigitdladata bihake iAYD betvweastsr 6he2,candr ent

t ransf or ner,and .curr i . e . i t. 0] ltihecircuit type
net rument v Sioce aerty cbBPUnIR Ao A S futilh TR 4,
current trahstohreed dag 6heobape antl ¢urpertt theanst bpnhexamplueingf senyidn ci rcui t

type wa r i s descri below while referring.to Fig. 14A Fiqg. 14B
and F g 183 end RREY BEE. SRR Bp EE MR eb i i gphmelik
supposed 5 geridibfromehid pasthdthend deenodnin gsthedntfgrafed valanst prodrct?2 to be
i ne 2. Linﬁ 1 voltarge IS sugplied frombt.he potential transforner 24 into
the vol t age PR medfs VP13 85 TMEC S LSO 1B 8 HRCAS ti8g @ P HISE ARaHE 1101 is
put into thdedrd efensr temnpdAaR, selctiva @32,0hidigeethorysdpRl bed of ra@ge idwe
potential transfornmer 25 into the voltage input ans 1102, and .the out put
10 of the v‘i&‘l‘f%‘t}e“ﬁ?dht"?fé%§°'ﬂb‘?di’§“3u‘$‘°? 8¢ YRt 2AP UL B INY¥00. Line
1 (circegt mdamduiy @pt deg@ifetihim ¢hé NRMIwRFNSiDtAerel2dtran@nkigie cdn (i8d r cui t
2) current fromthe current transforner 28 are fed into current input

swit chi ng nBSHUTIGOTY sgheftingndhe YRitPLiifPYY) TIFHEMNOFPMAME dar Hifnt
transf or mercu3@erdn@phi B cAit(5y (Esdttihy SHEKELRdftivadN the current transfornmer
15 31 are fed into_current input swtchi ngb neans 1902. The line 1 current

fromthe current tfAsehere@ccordiggdo)thgembodimeats the, ¢lsririe eaprgvesan

be measured by arbitrary combination of circuit currents and line voltages,
25 and hence if the number of feeders differs in each voltage line, the
installed circuits for electric energy measurement can be utilized to the
full extent. In addition, since the voltage-current combining means is
realized by the software, the circuit is simplified and the number of
constituent parts can be saved.
30 (Embodiment 7)
Relating next to a multicircuit type instrument having current

input switching means and performing time shared multiplex sampling, an
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transforner 28 fed into the current input sw tching nmeans 198Uufr2002el ect ed
by the current input switching neans 1901, and fed into the current input
means 1801 , and the line 1 current fromthe current 20 transfornmer 30 and
line 2 current fromthe current transforner 31 fed into the current

i nput sw tching nmeans 1902are sel ected by the currentinputsw tching
nmeans1902, and fed into thecurrent input nmeans 1802. Theout put of the
current input neans 180land output of the currentinput nmeans 1802 are fed
into the A/D converter 1600. 25 The voltage and current fed into the A/D
converter :eefpas of ultishicdal typavest metdrhisSdeexabPd 8c RSy QW rdferdmg. 14A
and Fig. 14B._.By the CPU 1700, while controlling the swtching by the
current inpitFigwle @dniiendans 1901 and current input switching means 1902,
time shared nultiplnexpigamps] nGrienebt aumerhifr om the dbgiskal spt@dssknof the
A/'D 30 converter 1600. For exanple, a case of sanpling sinusoidal waves of
vol t age andrasfeemersfafghieamhasiepes single pbage, god spaderignpdipsterpdown| s

expl ai ned ;= I jne 1 r

o1 Ul t aeougly Prildry SSHARERE {:0oRRD RIAE RS aIRG IS o1y, A
sol i d-1i ne 230kt petenHiay trangforimers powaets P, B, RBnd01andoBt age cuarensl i d-| i ne
point in Fi 4 bg a i oi.nt af |i cyrren r n-1ine
point in Fit%nsizﬁn%rg 5€btge ﬁ?ﬁgoém\?nogot éé}é’?ﬂané“‘gg‘%‘%ok‘{eﬁrﬁﬂ iénue"%]otipn%?n Fig.
14B to be ansampément, pondtlbfisl anen2ticircn8ntypeBywdthemetant r olRedéremoe CPU
Z700, at t soljd-hine s li.n oint of line 1, the.cuyrrent inpu

swi tching %S‘énnega%gbhb Sf\s/\,ivto(?:]hggg lf‘ﬁ‘épgﬁra'rlsén‘f'hllcnplﬁtcson?prog‘&dt%ev@ﬁ?%eehr&“tt

t r ansf aonem éiAsari 1C tid it esio nidi g $6 dintel v@Bag® ahfevottage dapui meuhs afloRi ne 1,

that is, the current input fromthe rrent 10 tra mer 27, and the
current i ndrrSRPERIS Y bnae Sl sk ermeeaeal 1a00 T Rpate: AR ne
current tr ansdndr FeHicBQs ajdh posed 5Tt ciirk edtSTnpeieadd 1201t Berrespdriihg itaput of
line 1, that is, the current input fromthe &urrent transforner 30, At the

sol i d-1i ne SSHMf iMGUpSRht CBiFept ABPY meRns 702 AT FRARI1LS tOc TG néans 1901
switches t harfdfit] edireh DM e HEHB 113 cofreefdndlbg ttb ARt BBdurdehtanddcur r ent
transfornmer 28 to the current input of line 2, that is, the current input

fromthe cEPrEdt inpaharesnrsdr0dscorssiponflecty FEALIL hshEreat + dftatfFnreans 1902

switches t h@ntdtal @800 iNPwklrend Pk LR R ABAnd, vA{1Sh Q% BBMpdPe RO idpalt r ent
transfornmer 31 to the current input of line 2, that is, the current input

fromthe c@Mitshing mgpnsdh4fd fog switgidng hetvarsd Y6 Guiptnt irgahaes19i28hd 1102

are connectyqd dbheCtand I uk NEw ACMNGOMEGRE 402608 sWRldhATE D ARLef Wnkent s Of
line 1 of solid line and line 2 of "broken |line are digitally converted in

the A/ D corfseramdrinpgo@eaand 2di3gindllP§4.coRedrreage voimagk 18R8 iguar 44D dat a
are entgregontpel 1r Cotlvdifl @ﬁ_rﬁglfg?%n'aﬂgng&%@ ﬁf,mr PEGlth ¥E i ARt s, and

the electric power is conputed. sharing multiplex nunber between
the sanpli mearsi hl0Qtandhen Fagies sigral stideed Sramplthhguofentimpus negansg

mul tipl ex 3n@odfe¥kn SRER b0l swiltiing SheaRSLUNRERiRUI &hghhnie .aRd solid
line in Fig. 14_&6\ ang F?gwuiﬂ%tﬁgbggisg&%ﬂn%édﬁrbe; t he nu}r%er %15 svm"tachi ng
channel s ofl A0eiscuCPdhnsedDas apentrahipredrspipgnetihs 1801 and 1802, that is,

Since the number oft St et R B XA ol Gatl B dACRE B RS 11
one al tBr nateispgjbedroredowy veil¢ ocfedring t8 Figl ¥32PB32 14A and Fig. 14B.

First, supposing the secondary side of the transformer 21 to be
line 1 and the secondary side of the transformer 22 to be line 2, line 1
voltage is supplied from the potential transformer 24 into the voltage input
means 1101, and the output of the voltage input means 1101 is put into the
30 A/D converter 1600, Line 2 voltage is supplied from the potential
transformer 25 into the voltage input means 1102, and the output of the

voltage input means 1102 is put into the A/D converter 1600. Circuit 1
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is 8 times 2, and hence the sanpling points are 16. SupposiZguly geonunber of
switching channels to be three, another sanpling point is added to the
sanpling points indicated by broken |ine between solid Iine and solid line
i Fig. 14, and the tinme sharing nunber in one alternating-current period
is 5 24. Thus, by using the current input swtching neans, for current
input, the A/D converter is required to have the nunber of channels only in
the nunber dividing the total nunber of current inputs by the nunber of
switching channels, and the multicircuit type watt nmeter is realized at |ow
10 cost. JddFeftM@ine Dyuirei® iSRappHedlont PlecitapeiaPinengy ihherme duwirédin pause
period in data acquisition, and therefore lack of data is avoided, and a

circuit wPH é“‘?aé‘rsgéquoa‘a”f‘}'ﬁ@t (HRs DS FREY Db EUITERG iF SUPREehilgAmptheci si on.
When suchripdtobmbr Qi int&)&ﬁ@ d’tﬁ?éntrﬁﬁbﬁf nleéan§ ORI, tanldethe bHEGuei JECitet
constitution can be sinpli by mtigratlng of her parts than the CPU with
15 t he CPYragntAgpet mwnmlgwllﬁnd frtrad oy thet (Tt imput aneams gidPorifer s are
provi ded t e pf tYRE Watd; peties ddmeUiLifiey may be

al so %ﬁco@“o?ﬂét?ecti vvll%l gthﬁ{edh%# tcflhl%:%nrscﬁl tltypeuwatt met g?lptg The nunber of
vol t age Iqmesnt)ss rsappliedifred, thartdaltslfermunﬁ)@nnwf theuewmant gipwuneansi s not
limted e shar i q¢ 0 as the
preci si oni%qser%ﬁc-sgg?‘ékeﬁ 2 can® rlg lp led ﬁap“ %&é’zlga“fg}&gpg'?%%%ﬁ{hse it is
not requi¢wdenthadput heeamusrﬂtﬁl@m cahdlthaemtﬂua efjjthel cttrmemmmpmmnimrnsolfzmnput

Swi t chi ng, & nnel s or._exa w N ne,yaol e line ten
current ci I’J(;lg.lll st ogrﬁde F“rren%%érweﬁnsgﬁg(ﬁmef gggf& ethe mé{r?tgn 1tclﬁn§t

sSwi t ctd ngmmanOZ he 'Imerﬂmremfsecehamme:i sh«)fnptulnedemﬁgmmvdﬂﬂeranldequi red
for curre t | is 1/ channe 16 , shqwi.ng t he

il 1 ol v R TRt selseBp i it e T RERE? PAoh&rSRE 5P BT AYRG L e
shar ed mkidnvplr&x sopl i ng, by replacing the nultici rcw t type watt neter
with a multicircyjt type watthour mnete it car]%/be used as ltérﬁ% wat t hour
meter. Also, by réfl SRit#F 309t HeTeRl £9 |1P'L°U|”E°t Pk Rt erthbtId00rte a

mul tiCircyinbiséMRE wR¥LIn (A6 RhmPBS 8 shdwn CRRida 4USerld #sg thes.poweg. fact or
meter. Further, by replacing the nulticircuit type watt _neter with a

mul ti & rcld4 is gpeliagact 2 ado B PRt IaE Voltpge I:?“Jlu‘l%}twoli i tFigad4Be used as

the reactisvg peMRht rneixeerfon{\/br&gy@srsmgaycurr%ltaplaﬂﬂ fcheremul f1i Ci BgUKe t ype watt
nmeter with a nulticircuit ge var-hour meter, it can be used as the

var - hour me@ndééwawha@laé 0P whilecsonyml Hatthe switahéng by dhe dnPH Fig. 16

used 5 assWibhing nfdhins 1XOF X‘@&WAQU{ SRt Qling "Webh €1 1404t titnyPnRpMer factor
meter, nmulticircuit type reactive power neter, and multicircuit type

var - hour meltéplexFisampling éx pbhtapesd tfiemc dhe difgi 94 pytrag afll theciA/&li t type
vat thogir 0Bt Rlreer ! &%(paS'P%r &Laﬁadrlgg%' Qzﬁ 1§ %ﬁ‘ﬁ'ﬁlﬁ@ {RGs6R5e wiveTubf i circuit

type 10 watt nmeter for ti |p ex sanpling, and description of

t he constveliegonrndfcEirent I®nm gwonlineedy the times shatingi member phd is
rrulticirCﬁ*OF; lafyRer @t meter in Fig. 16 is replaced with a multicircuit
type watthour neter, and the CPU 1700 conputes the electric energy, instead
of the el ect ric rS@wepse 18 sampleetinei ¢ eoltagyy aeénp‘utram deirceit thendasi s of

the data olo¥'d 80GeR)%ifNifaRRbusGRE £ SARPl ARG P iYa e dif BRAERE ATY

el ectric po
25 (Cll‘CUlt 2 and circuit 4 current) simultaneously. A solid-line point in Fig.

14A is supposed to be line 1 voltage, a solid-line point in Fig. 14B to be a
sampling point of line 1 current, a broken-line point in Fig. 14A to be line
2 voltage, and a broken-line point in Fig. 14B to be a sampling point of
line 2 current. By the control of the CPU 1700, at the solid-line sampling
30 point of line 1, it is switched to the current input means 1201 by the input
switching means 1401, and to the current input means 1203 by the input

switching means 1402, At the broken-line sampling point of line 2, it is
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value is determned fromthe product of nonentary val ues of @Qulype2and
current, the nonentary electric power values are cunul atively added, and
the cunul ative sumis the electric energy of the circuit. 20 In the
multicircuit type watthour nmeter for tinme shared nmultiplex sanpling, there
is no pause period if sanpled while switching the circuits, and therefore a
circuit having large |load fluctuations can be neasured at hi gh precision,
so that it is nore useful than the measurenent of nonentary val ues such as
el ectric power values. For pronotion of 25 energy-saving, it is inportant
t o under st amdtdhled OV cGaBAtIAPHRtOMeaic U2aREbY thandphoswatohin@tneans

under st andi of power consunption, multiple watthour neters are needed. A
| ar ge spacelqlgé’ PEY - 0d ?‘Hf“?tng‘tpélltl’f‘?‘f’d‘sn{f% BY & MGatPRE GV HEE RS MeARSi ch
requires ail4ange cosknfsobfilngd al batdodiy aind aRUelihal2 dfubrdkent fige are
multicircuif rype watthour neter of the invention, 30 since the electric
energy of rﬁ&g‘ttf‘ﬁl”ec%ri"reé'&idt i dhe A roRyartel L0, i Sigitrldy otPrVEEtEr savi ng
of space anGriedtakNdrOEnGPed iRfcCtHeeeP UZeho NeXhmping it RiaRgdsfdeeivease of
using the circuit in Fig. 16 as 46 3 July 2002 multicircuit type power
factor net@ecintfhe ¥abngecofskine ut iasd ligeshrageasimibrlrape brtonthet BéPrcui t
type watt r1 dol h al g Dl | : rivat i of the
conatituti onor E o 00ppr BhEE MTthd bt TS AL @D ol 6 LR 2P, cui ¢
type watt rmongerten 1609 .antepitsingo thp|CRIEJ 7@0t bhey atd s¢lectivein cempinedoner
factor met &y 3Rd LG aEaktal 209 t%%’.”é?k‘ét?& %&@%PPS"‘% b@glor, instead of the
electric power. First, on the basis of the data or vol tage and current
sanpl edl0si mul t aneolnségmpetieg theehecrig dveet roincthgobhwsis iof thetveltrigaeaddf r om t he
product of tary val ue f..volt rrgnt, ry wvalues 10
are added fcg?@quﬁ?/aodﬁgg ganlgplnetdegsé@g%ﬁl??% g’ oﬁ‘r&onné&gﬁ%?ﬂgplaﬁéycﬁrrent
peri od, andletémmiavdrfage tbe griodupeni oo naacidang vehesdnerlt agey avdiicuesnt,s
determ ned._ _The obt ai ned average ..s.the aver ower of the circuit, that
EHATTIS ci bR R R S AR AL HR S L
vol t age andilodthagng cutfent hperdbl £ainidvehe adveesgofofvohté apariaddaddingetite ar e

cal cul ated, and the aiﬁgar_en power dis 1glzgt ai ned %S t he rodut(l:t of the

vol t agelef FRAUPPHRATY Y A1Re Jqd S Pod- of FBE: PRIV GReT 3850 HyPHiVieHtESg t he
aver age povgpiwdiyofl e ApQALCibat ROVEIe, et @i Ppuwer haduat. of the circuit is
obtai ned. That is,_supposing the power factor to be cqQsh, jt is expressed
as 20 cosh = averale tEgvﬁé‘tsFab%éFB tSIEGR rMUNtiplgX | S3MRARE 5 dRe SamPlins

general |y, isdita@ed b§r&18d @in¥Bdhat 6 aR6 TeGt GailidgSis vhred ade Wakinginidie power
factor in the low voltage circuit, for installation of a power, factor

adj usting ddarebsyyriipaciorrexamplec ek inofigadd Acomeyaent Lin Biggd 48pace i s
needed $or gt Nt alel sREpMbt bPltRe 23 ROVREuik AFhOE AetkstihpNhedencens 4 single
circuits, and it requires a large cost for installation and material. It is
t heref ore pheafeimtiag tigeaghued smerhager! ritkeasntoringyitsi gt aeitirdex 1% by one
power factqfifishdsitd Rghedevi ce fromthe viewpoint of saving space and

| owering the cost. Hence by using the multicircuit type power factor neter
of the enbodi nent The timesizyingwayltipkest wrmbey bativesy tgé\??@é“ﬁ‘@rp%ﬁ! tiple

circuits, hephpsgyi n%eoghmﬁcgaﬁgﬂngowtmg_ Har$0S tm @t fp1E £ AZ @D neklir t her
is explained the case of using the Circurt in Fig. 16 as 47
25 sampling point, that is, between solid line and solid line in Fig. 14A or Fig.
14B is determined by the number of switching channels of the input
switching means 1401 and 1402, that is, the number of current inputs. In
the example in Fig. 14A or Fig. 14B, since the number of switching
channels is two, the time sharing number in one alternating-current period
30 is 8 times 2, and hence the sampling points are 16. Supposing the number

of switching channels to be three, another sampling point is added to the

sampling points indicated by broken line between solid line and solid line
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3 July 2002 nmulticircuit type reactive power neter. The basi @ Juy@goRt ution
is same as the case of nmulticircuit type watt neter for tine shared
mul ti pl ex sanpling, and description of the constitution of Fig. 16 is
omtted. In this enbodinment, the nulticircuit type watt nmeter in Fig. 16 is
5 replaced with a multicircuit type reactive power neter, and the CPU 1700
conputes the reactive power, instead of the electric power. As nentioned in
t he above description of the multicircuit type power factor nmeter, on the
basis of the data of voltage and current sanpled sinultaneously, the

aver age poverFignd4apparFest 19B\Wend ane tiet ShaiiAg hunityd ihOohy atheyidding t he
average power by the apparent power, the power factor "cosh" is obtained.
Fromthis pOWERTtPEEIoSrIscksh, the circuit reactance rate "sink" is easily

obtained in the forh@VuydudiagMHt durfdn®knpud dwitckde2mbha the YinitRe @ppar ent
power and reactance rate, the reactive power is obtained 15 as reactive

power = - sichRubCclifthe ft/ Dhervertqrmfos quatgnydp capeel by dhe totayapabgr o since

there arse rm.wenbriﬁpme\@ fhle' Gt drt i OwRh Ui RInd BEviROURSy MAGHAbd N the

| ow voltage circuit, for installation of a power factor a&j usting éew ce by
reactive pofeywirchiograhannelisonodhat thenmudlicirguitayge veyghoeetes ineadgdf or
installing | t.J poyer t qQr. j ust | i [N Cl. its, and
it requi resaqgo}da?ggt' coig@r?%‘?&f (rg’gt gﬁeagé%ﬁgaﬂgﬁﬁ?gr |a§r[pl§r1gt’g'%h§“f Illge(rﬁ'zeif ore
preferred trauadjpesivdtinalaponequisitdéeorani theméfiorplleckcof datiatis alypidemie apdwer

factor adjysfing ice fromthe vjewoint of saving,space and.l.owering the
cost - By EiEP SRR St R fef LRIRE Bt S8R RO REER PR R
enbodi n®nt i n suchWhewssiuch atileiciaaj ugtpiengatd ewteeisf @rnsmthiteidpkiee ciregiti t s, the

o Lect Lve, or3 Lo o BE%EpRD 5 BBk Pln 081 VBN B B EDRyBRTETCE0,
type var-hate CRUeds. AShe. basi Bigt o1t mbiddven, tise parmtiag triesf3PmerSereOf
mul ticircui tr t%/({)eﬁ gvattt me{ e{l forl t Erma,sthar ed trrtul tiple ’ sarra.lﬁi nlg, and .
descri pti o 8Y 4O HSHIE P1 Ehe gHIGCIERY tys Vattometarett: R theYsTarPsdi ment ;
the multicialsdliicdrgpaate@iviitimt e mdltfdigeuid OypSwad meter 11.
15 The number of voltage lines is not limited, and the number of
current circuits is not limited either. The time sharing number is not
limited as far as the precision of measurements can be maintained. As a
matter of course, it is not required that the number of lines be equal to the
number of input switching channels. For example, in the case of one
20 voltage line, ten current circuits, and five switching channels of the input
switching means, the number of channels of the A/D converter required for
current input is 1/5, that is, two channels.
In Fig. 13 showing the multicircuit watt meter using input
switching means and performing time shared multiplex sampling, by
25 replacing the multicircuit type watt meter with a multicircuit type
watthour meter, it can be used as the watthour meter. Also, by replacing
the multicircuit type watt meter with a multicircuit type power factor
meter, it can be used as the power factor meter. Further, by replacing the
multicircuit type watt meter with a multicircuit type reactive power meter,
30 it can be used as the reactive power meter. Moreover, by replacing the
multicircuit type watt meter with a multicircuit type var-hour meter, it can

be used as the var-hour meter.
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3 July 2002 replaced with a nulticircuit type var-hour netegJugedoghe CPU
1700 conputes the reactive energy, instead of the electric power. As
mentioned in the above description of the nulticircuit type reactive power
nmeter, fromthe apparent power and reactance rate, the 5 reactive power is
obt ai ned as reactive power = -sink X apparent power. By cunul atively adding
the reactive power values, the reactive energy is conputed. |In neasurenent
of reactive energy which is an integral value, 10 since tine shared

mul tiplex sanpling is performed, there is no pause period if sanpled while
swi tching the ci Below)re deacdabed embadimentsi df thaveinguitdngligl ddduddduct uati ons

can be measu(rﬁg at |t§h preci si on t ul than the

ur 1630 ptat. it. its nor e uieft I
nmeasur emefit SHSRH ARG WA TeteR RUlAFILQY it APy BRRET dAG oF Att¥Tve powver.
For effecihudéciiseitofypel ecdctive power .méter,i and Smunpdeédnttype wndrsst and the
reactive energy accurately, and for accurate understanding of reactive
ener gy, nﬁlef‘irpl e -var-hour neters are needed. A large space is required for
instalging nmulti Miﬁst\;%meﬁemeeéa%,e oFNis¢hg b aHilFiR@Srcaid Bpeew SO urf Or
installation and material, but in the nulticircuit type var-hour neter of
the i nven®ietif; sthedasife cppgditutinn Enesmy asf theuriseppl mrdticircail t¥Pecan be
measur ed hi FECI S A N3 C n £ d ost are
oal i zod. TPHTad ot bS ReE e L s R e Tt of
mul ti ci rcepnstitgpion ofsFigurdBnis dmittedg i nput switching means and perform ng
time shared 25 myl i}l & SRR NGre ol it RUPOA)TRPL  GOITOE 1P B VO] J20€ 1 nput
switching neans in addition to current 1nput Wi t chi ng neans, and is
desi ghed teplaedd ohitlod tmygBidinguit styby whehowol tagier.i apdt thewiGRhi htPtheans. In
t he enbod; t hi age i nput ' i.n .S di sposed in the front
stage of %ﬁgpéglsttgla:el?%%%tgr?r%ﬁg’s‘,%stt a\g‘t&f@,e ggﬁmﬂgﬁo%ﬁé potenti al
transfornmer 30 add tleetriol ¢reegey i cxpuputatians,onanble thesicurfr ¢éin¢ datpuef swi t chi ng

means s digposed,in the front, st agtea ol udiPeuGunLgaL, L OnyL arans,  that is,
bet ween t he e&f fent TR &I BP RS S TG AP RAU LYy PSP BIATY RESHEC B % i ng to
this 49 vausuisyde2002inwdl firb il theupfo duypef mSiantanntalhayiofgrolodgeagyed | nput

swi tchpng nmeans and current input sw tching neans, an. exanpl e of

mul 1] O 1 QEFEORY JRe (BITC Pidt b e 1§ GRS B T WP 241 0F GRFF Rt Fi g,

14A, Fig. theABu@orhtiegsunl Ts thd eRlctrit R@epscCONdRr dirshide of the transfornmer 21

IS supposed to b? S line 1 and the secondary side of the %ra sf prer 22 to
n bt L

be line 2. Line cireyph RE Withow imgtet famudps shgre s pultiglex ne 2

vol t age fsompting, Aekend halpausapsfiot TBEandpledrwhiledwitdh@ng Pige ¥khge i nput
swi t chi ng rrgans 2100. The output of the voltage,input swtching, neans 2100
sel ect ed BYY therefore agerquiphe ving kaeas hphERatiaiqrg san pameatestt Rk A/ D

conveng er h{g0Grdisié,04gh tval ingR inftRet usERNStA0Qne Ohcbhigreaicher ohand, |ine
1 (circuit 1) current fromthe current transformer 27 and line 2 (circuit

2) cur r enOMEGRhE 2 es r ehelat B sPOF ¢V 218S ar F FeBr9MRIGOR R BB EY nput

SW t chi ngsmag,s i 99 mp8ndnt ithCunldel Stiah&Uhb pDw GUES B Jti AHMabbigra€lily! ent
transfornmer 30 and line 2 (circuit 4) current fromthe current transforner
31 are fednd APp acortadptundsrytapdingsel PeYiEhgomEHmRtiamoRultiple WiaHB80RI curr ent

fromthe guUrEQNLd HRBEELT MY 12/ ARHadd BE RqbHeb O (ML ppllEipeOt
transfornmer 28 fed into the current input switchi n% means 1901 are sel ected
ja

by t hé cuFiRgtour mpiersswhichirnguireniadangroaostday ingdlliapos amemetaridnt i nput
means 1804 tqndmfegﬁuhei&%caﬂcwp%e@suilwlmn{eh@r OYr fn@Ninven oS QiRES (RO and |ine

2 current ?romth
electric energy of multiple circuits can be measured at high precision, both

saving of space and lowering of cost are realized.
Next is explained the case of using the circuit in Fig. 13 as
30 multicircuit type power factor meter. The basic constitution is same as
the case of multicircuit type watt meter for time shared multiplex sampling,

and description of the constitution of Fig. 13 is omitted.
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20 current transformer 31 fed into the current input sw tchigglyeeoes 1902
are selected by the current input switching neans 1902, and fed into the
current input neans 1802. The output of the current input neans 1801 and
out put of the current input nmeans 1802 are fed into the A/D converter 1600.
25 The voltage and current fed into the A/D converter 1600 are sinusoi dal
waves in this exanple as shown in Fig. 14A and Fig. 14B. By the CPU 1700,
while controlling the switching by the voltage input neans 2000, current

i nput neans 1801 and current input means 1802, tine shared nultiplex
sanpling i s obtaimhewhis embotihrect, ghd mlultdcirpuit tope Waet Aefer3@ Kigneariter 1600.
For exanple, a case of sanpling sinusoidal waves of vo]tag rrent
fromtwo IrFﬂ%egW‘tthea % c’s‘ﬁé{ﬂi HE RSB Er hl)“f"%"leéerexﬂ%fl}fegjpg‘gﬂg&g 50 3
July 2002 couesetidpsabPlfibi,i@sdeadMAftidgel andicCcpgwent sinul t aneously, and
to sanple line 2 voltage and current sinultaneously. A solid-line point in
Fig. 14A is suppoSddt-tQn hhe hagts of ybe tdage ofavalbtgey2pd frpditniammei g. 148
to be 3 sanpulfddePNIP! tBE hbBRndarGUEIRNic FoWwsOkeNddibNRinR@l Blonk Ntnki 9. 14A
to 5 be line 2 voltage, and a broken-line point in Fig. 14B to be a
sanpl i ng PEPARctRf mppenpary alwes of BYltagreanhrtront: dhe mpunperylYol3esat t he
solid-lin l.i point. of Li.ne: h a i it chi ans 2100
sel ects t%eréﬁﬁr?eehgﬂ)\;oﬂp%le&f (r)%)r?]gt Wéegp%tlgﬁ%/t?%l}e ngé’hgfdgﬁeﬁéwﬁz‘gm# elngurrent

i nput swi trelmiady aehribe 120G taganiof cthespetied caddimmtthe mpamenfargnyalvescigrrent 10
t ransfor c e t.r apsf r. t C, Nt el ..of.. line 1,
that is, t eégr}:'l]ﬁ@ght u%:lE]epl%t lpgg%atv%?a ulrsrzghnet QY%Jalggf%H;&n%rB&'}?p;hgﬁ&tl e current
i nput ®wi ttbhi g theahectli@OPovwer 4mbrest.t he current inputs fromthe current
transfornmer 30 an rrepnt transforner 31 to rnent in f . line 1,
that is, the cur réﬁtctgle r?gﬁ f #?no%sff%%r[gﬁrsglg Eedtgrl%%sqfcfg‘?orlrga eS?)‘fdoélJ%"g\?t’t he

br oken- | i née sdfgpltivegrapoendf oblthgmen @ cutrhet vl dadgel akerh win dshve taplprregut means
2100 sel ect s t he Ibitne votht age frtor?tthhe gtotent'kacltwe‘;rlansf rm;ren%S. The
current iUt s\iit c?ﬁ“ﬁg AR LTIGBT UIE PR BE A E SV PP BB Gt ETF S m ¢ he
current trefpsdtovereslud/and®ycdividng the ansiapemiwetoyt cthe gpaeant powet,nput of
line 2 thﬁt s, tthe current _igﬁut f om%e %Brrent 20 t,ranﬁformer 28, and
the culrerdt*®iRPSAE §ﬁ]°ﬁrc‘?'fi&‘§ HESE 151 8B 1858 t cHA8 thSUBRPH AR P RSN from t he
current trfagefrofol®d cSéy,ands Cupreantd wgansforner 31 to the current input of

line 2, that is, the current 1nput fromthe current transfornmer 31.
Vol t ages and currents of SPFh&E AVeESRESBPVEI/RPPFeRhAFiChe 2 of broken 25 |ine

are digitally conuepied viomtatglaeci{?yua,?éﬂgfh"lf}e,rsiﬂ&oﬂuer@-@ds Mgl bahdghe@onvert ed
voltage and current data are entered into the CPU 1700 as sanmpling data at

respect i verlpttifbsyhehaditiing ghe PPEepinRioriia Dnintt daMtaBReCitf e EHari ng

nul tipheeX inidieftidietyeen thRwiadMhifd REjUtingd! delecdasy Cpdwor fbesed
sanpling of time sharing nultiplex and a next 30 sanpli ni. point, that is,
bet ween sdlAmPYtRHEN Y §oniral, # dargenspacg. is1agededdfar fpstalkigs Buddp¥r nj ned by

t he nunberpmersﬂcﬁwkmsﬁﬁgggﬁgﬁe@%ort ﬂﬂ#ﬁe‘”:fr@ﬂfts,i glg-)djtlt ?é’ﬂ&i?&i Rgafgans 1901

and 1902, that is, the nu current inputs.

cost for installation and material. It is therefore preferred to adjust the
power factor of multiple circuits by one power factor adjusting device
25 from the viewpoint of saving space and lowering the cost. Hence by
using the multicircuit type power factor meter of the embodiment in the
power factor adjusting device for multiple circuits, both saving of space

and lowering of cost are realized.
Further is explained the case of using the circuit in Fig. 13 as
30  multicircuit type reactive power meter. The basic constitution is same as
the case of multicircuit type watt meter for time shared multiplex sampling,

and description of the constitution of Fig. 13 is omitted.
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3 July 2002 In the exanple in Fig. 14A and Fig. 14B, since ghgiyrotger of
switching channels is two, the tinme sharing nunber in one
alternating-current period is 8 tines 2, and hence the sanpling points are
16. Supposing the nunber of sw tching channels to be three, another
sanpling point is added to the 5 sanpling points indicated by broken |ine
between solid line and solid line in Fig. 14A and Fig. 14B, and the tine
sharing nunber in one alternatingcurrent period is 24. Thus, by using the
vol tage i nput switching neans and current input sw tching nmeans, for the
total nunber of ihmﬂﬁsemmoﬂhemmokhageuﬁnhuuuﬁQpnBansnamd:nanﬁnB1bnput

nmeans, the rter . i1s required to. have the nunber Is only by
the sum of' A‘taée IX n'ﬂ%e“r”%'tltlg?‘l?)%f%acgbvet PRV O A e alnﬂptgf (gﬂﬁ | ng means

di vi ded bwotﬂmtémntbefea@iwswdvﬁé}t Mgstehdonehs eddcttikeposndrt age i nput switching

means, and the total nunpber, of inputs to the current input swtching neans

di vi ded by the nuitbdrenjfones é‘w‘}t%HPﬂéecﬂ‘?&ﬁﬂéf@“o‘Pf thfe Ml HEERRIY HiRGt

swi t chisng piRaiSactoran&kor & tiYbakst 09 thdh@a M0 £ PeiCad P coMehClimpleaeans and
current input switching nmeans, " the multicircuit type watt neter is

real i zed SAMPHAREHENY, i qver pgf powgsand appreahBoickat detepmingd agls may be
further e asadidY thd13V & dgeNBoW BE bYOleaFpdrRRHp oW [ ¢ NI WIR AT 1d N
addi tion ':H(}at he cxﬁbr/rent |npgltjtp%vm tcxl ng %prteantspo l\/tgreovggra by ti r%e shar ed
mul tipl ex 'saapl ingbtainede iEromo thisupew pefiddr icestlathe sirfuilsredcommeeand
theref ore hacksinhr dabasils B¥AhIREn (RYoRoGHIC Y {mYlath @ Tar ge | oad
fluctuatlon may De neasure i gh precisio en such nmulticircuit type
watt nixer is constl t ut edl,nclt adleicpg)t’ const | tution can be si nplified by
I nt egr atl rﬂ %h‘l%r %H‘é [{ nhlere(a:PHnWetereZQhE ng (EF‘}'é @ﬁvéslls%bthﬁeﬁl g 17
nor eover, the pot ranstormers are provi ded outsi d
mul tici rcua|St type vvatt net er 11 but they may be al so incorporated within
the nmulticircuit type wat t L. ugber ofen oltﬁ%ellnesw not
limted, and the nunber &% ch rpe?t‘t' rmréw S |spﬁort PI8d either. The tinme
shari ng nunber i sImoloB@ oltage tedctudis g‘eamaaby tshecqorhesae sromaaf breashedenment s
can be i ntai. er, of course, uired that the
nanber ot A b adiirs ths” RaRBE R Eier ol Y iy Sreiitete "For
exanpl e, iinstabextivasefofa opew &2 fac&;rJLﬂdyus&G)ﬂ@ doticageyl iragctitenpouer ent
circuits, and five switchin nnel s of i ng ans, the
nunber of CHERHaLIEn A ﬁ%"‘tﬁb o ﬁ‘ﬁé‘rf‘earceresqﬂf?‘gegl %‘b‘r“hslﬁ?lrl "tq’ﬁﬂﬁ ®is 1/5,
that is, tmahamn@ﬂ sdjudVihpaddviedrang siggldeireuit cAhd iinpeduisechilargeconposed
of current EUt swi t.chi ng neans 1901, tﬂrrent swi t chi ng neans

t

1902, cur rcé’ﬁf fohRitatiatipe apdomatesiplc yr tdnithprriaEe Ré%ﬁé‘efs'(?za%ié‘s HEwn i n

Fig. I7zothﬁwml tAg6r iofPHulSHICt LROuRONPODAE PoweNPUEtoP WM djGEiNG dads 2100
and voltage i nput means 2000 in Fig. 17 may be conposed of voltage input

means 1101’°quhtang‘é""ll’t‘ilb'tft°frré"<‘i‘h‘§g1$P@2e and '\?B’I“t‘éﬂfe”}enfﬁﬁt swPY dtiitg teans 1500

as 10 showRultfciFddt tipe rEAotivd bHRYE ncdteP@irNGet ifb ¥@intea@ani RM pS@EL | ON
conposed of voltage 1 nput switching nmeans 2100 and vol tage |nput neans 2000

as shown ifdcHrgadipstingedesiice dor mpliirleseieevidh Hnpblsstivefolsryiast of nput

swi t ching éﬁ%@@%naqg%’erﬁl@&fe%st'rﬂWBcsfMttth'eﬂgams 1902, current input 15
means 1801 and current input nmeans 1802 in Fig. 17 may be conposed of

curren® i nput neafidsc129expirimednthei apist ofetnise 1thg2cirewitr tnFignpdt ahreans
1203, currgpfiidipdt (fFaRSEr %%Qflym&‘é“eﬁ‘he' BRUE c%"ﬁ'smti'h@ﬁl 15“%%91% 460de and

current input swtching neans 14 as shown in Fig. 15 In Fig. 17 show ng
the nul ti ctasewift mmmtlrnenttetwpgsmg mﬁer\i@tttalge shared multiplex sampling,

and description of the constitution of Fig. 13 is omitted.
In this embodiment, the multicircuit type watt meter in Fig. 13 is
30 replaced with a multicircuit type var-hour meter, and the CPU 1700
computes the reactive energy, instead of the electric power.

As mentioned in the above description of the multicircuit type
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20 input sw tching neans and the current input sw tching nmeahduyly 2002
performng tine shared nmultiplex sanpling, by replacing the nmulticircuit
type watt nmeter with a multicircuit type watthour neter, it can be used as
the watthour neter. Also, by replacing the nmulticircuit type watt neter
with a multicircuit type power factor neter, it can be used as the power 25
factor nmeter. Further, by replacing the multicircuit type watt neter with a
multicircuit type reactive power neter, it can be used as the reactive
power neter. Moreover, by replacing the nulticircuit type watt nmeter with a
mul ticircurdactivpepoaer moater,midtoar the tappancitepowed aad tdaetarae- tedey thet er. 30
Bel ow are d%FQ&%bed enbo trrents of the circuit in Fig. 17 used as

mul ti circuf % e?%wﬁﬁﬁdh aH@té} multicircuit type power factor neter,

mul ticircuit type reactl v;eapm\erpomtre; rsidpd XM pgpagéntCpiwert ype var-hour 53

3 July 200§ met er I, S eﬁplalned t he case of S|n%Fas mul ticircuit
type watth erC"rPé‘E‘éPve édﬂa’a{‘:ﬁ CCHASHIVER BT YEIUES: HY e SfeLeHis

mul ticiscucbmpypp@. watt meter for tine shared multiplex sanpling, and
description of the 5 constitution of Fig. 17 is omjtted. In this

embodi ment, the miftmeisuaement pheroative fireasy jWhighgis aw iptegralpraldgd with a
mul tici rcug;ncfeyaﬁlew@amgummﬁwm sa&glin@elﬁuréolmdcqmw §s dd§agkectric
energy, instead of the electric power. In el ectrlc ener%y conput ation, on
the basis 8fripReifdarmplad Philo|spegehigsdtheuciienitssanphewsiaienut teipetitisl y, the
moment ary b ehlg!fafa PANA 1Y AudBon RS AT d hOM G REABHCLo ffarPIEN AT Y
val ues of voltage and current, the nonmentary el ecttic power values are
curul attPvely madeladefudribian ke omsh e ofimpingntdre walees siah enelegiriof t he
circuit. 16 u pe wat r. ko e I tiplex
15 sanpli ngowﬁe{%& ?és clrtlg)vce khgtgyper%dgf@wslggeﬁ(&d o\%meirl Iéergg\?mp?gﬁ?n%

circuits, amgotther ¢d (mméeastend ¢he trehetvv gneegygecdwatkly] aod Lfatw@ngracan be
measur ed al,BlaPy RifE! &Y PlictRR bRBay! torl 31 TR Far YRS Wk 1Mo JeNR SRS UF eent
of nonmentary val ue ch 45 " el% et Fitd power® val ues. For pronoti on of

ener gy- savmngargletspasenmlqhsrreﬂ foo mdadllmtgamdltnhb pmbouxcm$wsptwlnnh 20

accur at and f accur te understandin 0 consunpt ltiple
fat thode e EPEesfaeficad fn ipaRB RN e e BT R uc B LSS r T

mul tiple waggdroa-howt ﬁré&:r oththehinfvefitibh £sinae lthé geadt D&t erfeagy IolﬂSﬂitﬂHpaél on and
material, but in the multicircuit type watthour ter ,of the |nvenh|on
since the &fT&&{tS Ea‘br?é’rwaﬁ'f“eﬁ‘ulafllb‘lg RIGSAUPPs bOAh Y ine fuFRYFeaf i gh 25
preci sion, 1&wtHngatidegt @fe spacRdand | owering of cost are realized. Next is
expl ained the case of using the circuit in Fig. 17 as nmulticircuit type
power factor neterEmBe4iB48t &) constitution is same as the case of

nul ticizcuit type Eiihin®at @exf ofs tothi®r htimeut t 6| £xmeRMGRIduig, typad
description of the constitution of Fig. 17 is omtted. 30 In thjs

enbodi ment iNStREM AR tlnaamgcufw"tmétﬁms meeat A mpegforming Stimgpshared with a

mul ticircuigultip D@xwﬁnn%actﬂ{lsrseﬁtﬁmlmandcmgrl@wvamge ¢MUbAscHikg pover
factor, instead of the electric power
means, and is designed to switch voltage inputs by the voltage input
switching means. Relating to this multicircuit type instrument having
25 voltage input switching means, an example of multicircuit type watt meter
is described below while referring to Fig. 14A, Fig. 14B and Fig. 15.
First, supposing the secondary side of the transformer 21 to be
line 1 and the secondary side of the transformer 22 to be line 2, line 1
voltage is supplied from the potential transformer 24 into the voltage input
30 means 1101, line 2 voltage is supplied from the potential transformer 25
into the voltage input means 1102, and the output of the voltage input

means 1101 and output of the voltage input means 1102 are put into voltage
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3 July 2002 First, on the basis of the data of voltage and cayugr2o0ganpl ed
simul taneously, the nonentary electric power is determned fromthe product
of nonentary val ues of voltage and current, the nonentary val ues are added
for a period of an integer multiple of one alternating-current 5 period,
and the average of the period adding the nonentary val ues is determ ned.
The obtai ned average is the average power of the circuit, that is, the

el ectric power anopunt. On the other hand, fromthe sanpl ed data of voltage
and current, the effective val ues of volta e and current are cal cul at ed,

and the appBPEhSWitohisgmearnssl Xk ai Bbel oasplttwé the J@diagednpehmegny 149k
effective valqu Uffe€ V, i er age
power by thagldag%??gnog lglowgéltgéef %:IHéV\}gr"3 lféag'??)% Ey;g ﬁeea'glgrt?u:?% I‘Ilsa?taggal ned.
That is, supp@tsﬁwgtctlhe peaes 1580t endttbe belaspeh outputi & Eedoitoshd AsDcosh =
average povgrl ﬁgpﬁgﬁb power. 15 In a low voltage circuit, generally, since
there are nany ranched circuits, when adjusting the power factor in the

| ow vol tsage circui ©p tlor dthet aialnat ioimcot & powent fiactopplicy uﬁrb'mnghdevi ce by
power factaqr ut at,Lon.and control . a.lar e i.s needed for
Phetal | no WRITET NG govihS er SFeitt tnfhe Begts ARRL fe A RGRE Pt ddi vs, and
it reqU|resuaphaﬂgboﬂoumoshnﬁmrmenssahk@uhomu&mdtﬁape«n&hnsuuoasahherefore
preferred ust ower factor e circyits b one power

fact or adjdgf pﬁ%@f@@ ’6%”‘H8“bﬂ§ﬂb%ﬂgpl §HUPHb°§bﬁ%8“éﬁ ring the
cost. Hencanbahsumm atO@uiiihtd ¢hé Qurdent YiRBuPSWRIChi BE nOyandBL 401, of Thie

enbodi nent in this power factor adjusting device for nultiple circuits,

bot h salfi nPWPusBhdhe 2IrEsid ingRe MGG sol 2Eo2pd REPPEAL| thegCUTEeRY HEUE) S

expl ai ned thearsasP0Phrdi§éRGtdd6y Ghé Cukfenk NnfhOswiténfsy Melahl AlaGUiahat ype
reactive power neter. The basic constitution is sanme as the case of

mul ti ci rcuithesgiretohertamteded drtohaeA/Dhapmterian 1999 ex Cirawh 3 fyrreand

descri pti onsOfuplphR dCABS thdl iR rSHmdrl 90 ikt ke QUL Ln@GnpaP nldhnkhi o3
enbodi ment, the nulticircuit type watt neter in Fig 9 isrep laced with a

mul ti circuitireuipd quatsnt iy supekied fipst dre trapsformer SPOnT U SWiTpLY DU he
reacti ves PQyesns lftﬁi ead @k Jlﬂgu@l)faﬁ{er E&rr@ﬂ“ﬁ{put%ans%ﬁél yndzgg%u/f\%f

mentioned in the above description of the mul'ticircuit type power factor
meter, on tthe ousert dfputhmedns d20f sl paydnndhe pureent | sditching

si mul t aneoyslyys {41 e 6B uP%‘tﬁ’Eﬁe %Gﬂeﬂp?lﬁ{u‘?%e&%"‘%osa!n?d det ‘%It”&f”t%@ and by

di viding the average power e apparent” power ower Factor "cosh"
i s obtai neckurFergrmphi mepm\/e204 act olecedhin thheumentmrtutrse&amlang@m'se "si nk"

I S eaSI ! y Opg(ﬁl g Qste Cectg(P P qg fﬁ(?ﬁx%l t%e O'ﬂ'Vél'err 18@ ~) liz Fr om t he

appar ent power And FES&ShEE Y e reacti ve power ‘ained as 10
reacti v@® power = -EhnkvoXtagppanéruurmm/efed imoatHeOW/Dobbmgﬂtam né60Dtare

general |y, S RESaGLS. 210, TR, RLANEDER, o LEUES14 1050 Al Yghi noghhe pover
factor in the owvotaemrcwinp |nsIt’a1l |on ower " fact or
adj usti ng ddei cenioynd éanhltue W%omlﬁtomoum chatswatchimg [bar e space
I's needed fc%rrrei:n Sitn%lu is%tcrpilrllgt irrpela%s 1401, current input switching means 1402
and voltage input switching means 1500, time shared multiplex sampling is
25 obtained from the digital output of the A/D converter 1600. For example,
a case of sampling sinusoidal waves of voltage and current from two lines
by the time sharing number of 8 is explained below.
Suppose to sample line 1 voltage and current (circuit 1 and
circuit 3 current) simultaneously, and to sample line 2 voltage and current
30 (circuit 2 and circuit 4 current) simultaneously. A solid-line point in Fig.

14A is supposed to be line 1 voltage, a solid-line point in Fig. 14B to be a

sampling point of line 1 current, a broken-line point in Fig. 14A to be line
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15 power factor adjusting devices for single circuits, and iB JugRooees a

| arge cost for installation and material. It is therefore preferred to

adj ust the power factor of nmultiple circuits by one power factor adjusting
device fromthe viewpoint of saving space and | owering the cost. By using
the nulticircuit type reactive power neter of the enbodi ment in such power
20.factor adjusting device for nultiple circuits, the effective of saving
of space and | owering of cost may be further enhanced. Al so is explai ned
the case of using the circuit in Fig. 17 as nmulticircuit type var-hour

met er. The2bendtagec amdtd bookeonling pdneimFightd4Baoeboh sampling poirt of ype watt
meter for t.i d L plex s in n escri ption of .the
constituti E)lrrllgng a‘}?ggrﬁ 1%&2%&%?8@8})‘% ?Flygﬁe(@tbga?hrfeeﬁlf&%nee Sr?u"hl?% rcuit
type watt peimrof ninei @, iflTs issvireheldaoe dhavviolitage nulput cheaisi 110y ey vhe - hour

ter, and_the CPU 1700. tes t t] i nst fth
ol ectiic podLRs AP HeRYIGRIE ot doaboto boCRTIpt ABOPeeRE ML DL r cui o

type 30sredipd cMEreROWRputTER AChidg MRnhdia4appanende RWeirrdfd ingacin?age rate,
t he reacti vgggower i s obtained as reactive power = -sink X apparent power.

56 3 Jul y22H0%Y BYC INHARLt InpdtySwidehing WRRLY d40P1 veAbdRer biphedeldne ¢ he
reactive eggm@ling$oeRMPULIRE 2, liDiSTBATEKQNRNEh OV ol SRCInpe nf3RL Y1 0208 eh s an
integral value, since time shared nmultiplex sanpling is perfornmed, there is
no pause 5tierPHase AnguntY kahing meansyd $0h tgtheneuepRinnw mams 202, a

circuit hayiyngelcarastippst Jwiweﬁmgtdl%% AN, e dTBaRkE cRck At iR @NmRELE! Sion,
so that it 1s nore useful than the neasurenent of nonentary val ues such as

el ectril eddPhpydnd inpwictirehiggveeansritZef f ¥oltiages a3 cyrregteef dine hower, it
i's inportagg Jpaufidenabange her bRAGH e GREDYiLAGE Worth lt¥a @8Nl Rfp accurate

r
10 understanding of reactive energy, nultiple var-hour neters are needed. A
| ar ge spaceonwenterui608d #ngr diigigaldy | ¢onyemeldt ivpltegvarndhawrrendt deta aphi ch

requires a.eh?errgg i858 tnd 8pu ??@@lals as%hm?)@in%ng]atMt.e{eisBLctj@euéoH]é,t D84 the

multicircuit type var-hour neter o he "I nventi on, Sinc reactive
ener gy of wildatiiplmvedrriswomputed be nmeasured at high precision, both saving

of spa and 15 | i of cost. are realized. d'r{rﬁ{lt rring
now toCIEi g. 18, tﬁ\ge‘{oﬁpv‘gﬁ I|1%)?1h€r %’Ieeclgrécs POG X rgngjltplé E’F?%u‘% y‘é%ljti)’%é;?%ﬁnent
const it ut edutensupptlay tbour cenpedesihdtaddvmsiwyl tthei momientirypedwist risnent

itself stahly regardl ess, of wer failure if power.failure 20 shoul d occur
oy 11 adelerhi Bl SR I esPONT of BowehfarslyARES by kB1epge SudlatiteN § 205
and |ine 2aplltNEmdmeantery vdiniisidadd d/firndppeadentndhtegenatuliglcuf peat

electric poywer circuits. Reference nyneral 15 denqtes a lticircuit type
vat thour mBLEFIEHRE-RUFIE b RATL Sntr B NETE0t &F nihe RGTICr PORIMEIBEL i ¢

power @orcuidméirtagy Maldd i€ dedbinigedOf Pt lobh€intdi svesupPlis ehel BYExagkectric
wat t hour con%ti r}g means,ZSgO througi}rvo_l tage | input nmeans 2200a.

Ref er ence RINEF AShgFircyity thatisy the ElRHSPRFY AP Hers for measuring the
circuit currents ofhd {ifR shar@ptm @MYk Suaibet Betwedn ittsanf@Ansd poimns 32a and
33a are fed into,the watthour conputing neans 2500 through current | i nput

means 2300&h&dasi¢ imprshaged (yampiing 36 B fRagPRePUHAREX PRENG (M

al ternati ngagmplin@nfoigt,ehlak ii¢, PAWREnFol @Uiihe ldnesodid hinReinvPig. a0RA @hdl i ne 2
is supplied into the watthour conputing means 2500 through voltage Il input
means 2200518 REFR AR determined Ay Shaaympeg of pwitching channels of the current

input switching means 1401 and 1402, that is, the number of current inputs.
In the example in Fig. 14A and Fig. 14B, since the number of switching
channels is two, the time sharing number in one alternating-current period
is 8 times 2, and hence the sampling points are 16. Supposing the number
30 of switching channels to be three, another sampling point is added to the
sampling points indicated by broken line between solid line and solid line

in Fig. 14, and the time sharing number in one alternating-current period is
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3 July 2002 33b are current transformers for neasuring the 3Uulg@002currents
of line 2, and outputs of the current transforners 32b and 33b are fed into
t he watthour conputing neans 2500 through current Il input neans 2300b as a
t wo- phase current. 5 Reference nuneral 2600 is power source swtching neans
for switching the supply of source power of the nulticircuit type watthour
neter 15 fromeither line 1 or line 2. The voltage input of either line 1
or. line 2 selected by this power source sw tching nmeans 2600 i s connected
to a power source section 2400 of the multicircuit type watthour neter 15,
10 and art®lectric power for operating the multicircuit type watthour neter
15 is supplied t‘i’hwebimdstlhg'trh‘éu{r(‘ilt&é/eo?n;y@ctE\URHﬁxﬁﬁh%anléndB&’u&QMS
constituted nulticircuit type watthour meter e electric energy of
line 1 anidpuinevizchiggnmewgnsedor EYaltege Jobutagadi ﬁ]é)UPnbflnPlltmeth]? @/Dine 2

sel ect ed e to the
power souér}%:/é’te Egec'? ?\gﬁélﬁl?l%gwﬁ a%’]"\ r?lg%ﬁgﬂﬁl%? QSOOA%%QRESEHIN‘%%@% 15, and
the mati mtalcmmbcxy@femmms hothe nmttege mutsthlngtmﬁampdlatdedmy fher st
suppose the lin e of e ed thr h the voltage | inpuf neans
2200a is ?“'&L?‘n Bsfvﬁ °%3%%v§#‘“§69‘ Lecfr?oﬁg%i%m V'&ﬁ%’ﬁlgt f&*%o ;godsver sour ce
sw t chi ngthjmamsl RAGOBe it ©f nnﬂrtawtlﬁdweulrruht irpiut Guiditehtiyp enewas tdlimudedm@t er 15. In
t he rTLI|tI rcul evvatthour the electrjc en line 1 is
comput ed B bt PRGHTNIAE ShaPRGuPt dbasitreny e vSRED R || ne

vol t age OBy lisigg lhewmmlsgeduiphrtcwghcmhg nwdxisaged Icummmtmﬁenaesmzm{:ga and the
CIrCUIt current of plied 25 throu { nmeans

he current
2300al0 s REpLPIthe “I“rjré‘cé‘lcé‘é‘t trY%(‘? BHE M e bt qeaﬂié éai‘ LR SRpt eﬁ‘sdﬁdg’r%asur ed by

t he wat t hewbo €ignend} b{GsiBAN YOO puld @ wiidheny aldaagen @liditidet2tieuppl i ed
through the voltage Il input means 2200b and the circuit current of line 2

suppl i ed ‘E‘Pfl’&’b'g’rﬁ‘l‘t“héwéifrhl’%f"elaps1 Hpotterbdhdnphpppnhanced. SMPERIVEE power

failure 09§3Lkﬁﬁea§hdr'eﬂemlil§%)% shBP1inigNeh¥Pd tidJ8o OfadseNPertod Sinl @ata At this
time, the power source switchin ans 2600 switches over fromthe |ine

vol t age ofcqyifidion, §BBﬁPP@d°t%’r=’d‘gg¥f c{ah@lwml&gé pndsg circgityyith adgoee | nput

”eans1?Zoﬂﬁdtﬁu&t'&%u'ohﬂﬁa%%'«:txﬂgﬁsu%d at BEg 12 p bRk ed through the voltage I
i nput nmeans 2200b, and the electric power is conti nuous@}/ supplied into the

power source sect™WiAn Suom ubtcir pit tymwnrmmmrrlwpvswp vhe chisgit met er 15
can mas”?@x}sﬁﬂﬁtlgh%hr e si F]HXdB 1%%‘? g%%arrwv@ thQhPX:Ptthg:z d ne

vol tage o I ne supplie roug age I nput neans 00b at the
line 2 site GBU haWSI§. pomrFlgailﬁume)ranﬂert, Haecgiatewtial transfonmeof ak¢ ne 2

suppl | ed éJUv%'QJ‘ obf E%rfrt%%t?]ulnéﬂpﬁ gg@t aet?grPeQQr 11M%5¢ thd H%}Qelh\;ai lure

shoul d oc In one |ne Wwhi ctric ener
i ndep@hdealisoviokormaaieidneithin hlee aiuém:rncuitpawerwats mdesbppl | ed to the

mul ticircuit typ"rh"‘e’aﬁ&lﬂﬁ?w o[FE\;[oGl‘ ager Amed f‘llg no?mpt'e'ag alnhrﬁe number of

current circuits is not limited either. The time sharing number is not

limited as far as the precision of measurements can be maintained. As a

matter of course, it is not required that the number of lines be equal to the

25 number of input switching channels. For example, in the case of one

voltage line, ten current circuits, and five switching channels of the input

switching means, the number of channels of the A/D converter required for
current input is 1/5, that is, two channels.

In Fig. 15 showing the multicircuit watt meter using input

30 switching means and performing time shared multiplex sampling, by

replacing the multicircuit type watt meter with a multicircuit type

watthour meter, it can be used as the watthour meter. Also, by replacing
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having the voltage, so that the electric energy of the remai 3iJuy 2002e
havi ng the voltage can be neasured continuously. In this enbodi nent, the
multicircuit type instrunment is the watthour nmeter, but the sane effects
are obtained if the multicircuit type instrunent is watt neter, power
factor 15 neter, reactive power neter, or var-hour neter. (Enbodi ment 12)
Thi-s enbodi nent conprises priority order selecting nmeans for switching the
power sources in a nmulticircuit type instrunment constituted so as to supply
source power for the nulticircuit type instrunent itsef 20 stably

regar dl essthy npghicircuat [tppe Wt coetst | vithi ermpltiaitdudt dpodianstt f4doshown in
Fig. 19. | S A ting
reans,  and TG4t o of €8 ARTH: PUTEL Ao B DRABRL Ry YR AENRE | 101 on
is sane as mudtlﬁlrgultlﬁpemtammdr uhdnvaemullncirhmﬁ tgpnstact iviegebwarl me@iry cui t

type watth onnand of the griority. order selecting
means 2700?t ca%r ussgﬁr%:sems/ewfetacﬁwﬁgp n%‘e‘féoo @gﬂ?ﬂver g%lrgg[am?%gﬁ?l ne

voItagesofnhﬂneukuﬁuQQMvadthhnaughhwohmageubuanyavﬂﬁ&ﬁﬁr&Bﬂﬂaat&herefore,
in the po rce sectlon 2400, the line voltage of line 1 supplied

t hrough th Jﬁfaéde F AR FRSGE 2200a is supplied by priority, and the
mul ticircuit type B owah feh@tycriRlides mBSdinfen0PSF ahedikyid NEFid.NEs Liséd de
voltage. In the multicircuit type watthour neter 16, the electrlc ener gy of
line 1 is AHAPULEA HAGIREa¥AHEA Do He MtichEYH! Ey@ﬁrﬁﬁ"i"ﬂg AEUNECHIO0 by the
| ine 59 Bl tieyr cd D02y YO rk 2@y Ofp olwi e emb t Y PRI ﬂﬂllilbft@light)tﬂ'be viflhbage |

i nput neans 2200a and the circuit current of line 1 supplied through the
current!®] MfPe% neans 2300a. Similarly, the electric energy of line 2 is
conputed and neasusieg 1QYexg>h§in\é@ttLDQH£e 6P UP %‘ a!!%ﬁﬁ?él?cxﬁ?@;opeb‘%ahh@ul' ne

vol tage of line 2 suppli 5 through the voltage Il I nput” nmeans 2200b and

t he circui MedeHr edtheopadif rf@ﬂztlsvmﬂ iigdamer sudghe tchge @lﬁrméHICIWUIF tpRe means
23000, - SUPRAR] B BPYRE fifle! | S RO 13l Ldudiite ShEE ackBAplbRCoY GhLage of
line 1 is Lost. At th r source Sw tching ﬁeans

swi t ches ogenstitudian héFiﬂ n?eS vsobmatged .of line 1 supplied through the voI t age
| 10 ingut nmeans 220Qg %@%Eﬁnéd:”?h 8'ui 91‘?c9t tl'%@%a?t AERR!ih 9.t b5 ?f’gh the
vol tage Il input nmeans and th ectrlc ower T's conti fiuous

suppl i ed i neplaced pither mdlﬁcecsectyp@n wwursmetdtatartdh@hmJCPUcﬂf/@Ql t type
wat t hour Fﬁlr u}es nelggﬁzyr gert heu?sl C rolf(% EF M} owerne 2 continuously by
the line vo gge of 1ine Yp rou ﬁ e voltage [l input neans 15
2200b at the lineId shdennobnh@vlngmpowahnfaohuﬂm angist be thier datiat ofur r ent
of line 2 SURQ ied throu h th? furr gpggt mean 23qpb Consequent |y,
when t he pomergea"PeEBV%? ‘?ﬂf°f A P AR PYVEF de

vol t ageoi s vetwebld datedmidad thm cmmwtdxcmfoftxhempma@y ivayuesr gevokegeahting nmeans
2700, the pomertsgmbce switc g 0 switches Hhe(yoltag to be
suppl i ed t & H1i8%p ‘F‘°§‘8Br‘%‘é %18 1 H°‘ﬁﬁb(‘5“[“8s h8 Py A5y ¢ §

power fa|ImMecmmmMMﬁvatumhethhmemﬁr&nde;gyhEtpouamu&ource swi t chi ng neans
2600 sel ects the | de vaql t age, d the vo e is sypplieq to the
power source sect |f3nt%fdbblltf‘i‘b‘iﬂlf heP Vﬁ'ég‘i“%inaé“ tjg gﬁ%f‘hzirﬁg rﬁ‘f}lt’tﬂqfﬁ‘rcuit
type watt hewhpliigSthe® i€ ad PRk Gle@idRIOITtsaipdei® wihiR5swiltéKiagteht rcprtlies, so that
the electric ener of the |line 1 side can be neasured. Thus, by

prel i m%ar £P§ BETSOFT AgCirpdt daving {3resrlqad thctppdory fan b\%’i"&i‘ﬁ“ﬁ&g Ytess

pover failuigs gndidiers 0lthagsiichangese dseflle tRANNAG! ek ds@rdhéntpper
source section 2400, if power failure and recovery are repeated,
momentary values such as electric power values. For promotion of
energy-saving, it is important to understand the power consumption
accurately, and for accurate understanding of power consumption, multiple
30 watthour meters are needed. A large space is required for installing
multiple watthour meters, which requires a large cost for installation and

material, but in the multicircuit type watthour meter of the invention,
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30 the electric power can be stably supplied into the nulti cidrJuly2002ype
wat t hour neter 16, and the electric energy of the line having the voltage
can be neasured stably and reliably by reducing the transi ent phenonena 60
3 July 2002 due to repeated power failures. In this enbodi nent, the
multicircuit type instrument is the watthour nmeter, but the sane effects
are obtained if the nulticircuit type instrunent is watt neter, power
factor nmeter, reactive power neter, or var-hour neter. 5 (Enbodi nent 13)
Fig. 20 shows an exanpl e of an al ternati ng-current electric power circuit
consi sti ng oince Hﬂ‘eeelleﬁﬁe@@mdm ofi maliplei pigcuitgrapn ppempagyredsainbigls in the
enbodi nent s el ectric power
circuit i n%lle%l I ne 0&3%‘%:393‘)%? ?ﬁ]gmé@ﬂl Iégsggtﬁ'spg ﬁl{l?}&atthour

conput i ng neans 250@xt hsougﬂamkitdgecadel off nyming rtban@ermOm FRef épenmce
nuneral s 32 are curr transforngrs, for neasyr he cirgcuit
currents ofg‘llulij‘tﬁm“:3“1(E ang® c?l?f”ﬁﬁt §°t(§’f T tercu:qrshen 1rcacnos gllrtlrreér %f@ ind’ 33c are
fed int 05thmevwats'ehﬂuniulcmmmﬁulrygermnme%}o&rtthﬁaughre@unﬁmmekIslanipmmgt, nmeans
2300c as a t hase rent. . Refer e meral 17.is a multicircuit
type watt hoff ferTCéP PO} °?ré & GPRHH IR %fn]g’c,grr SeHBEEA of the

al ternating- currenin ehRCnitddiP@WEIth6 iniWiticirdidviyp@ Wik wddtey in FdgpENCent
three |ines, and ref erence nuneral 2800 is power source switchi ngﬂg&sans f or

sel ecting t HPlpsafe™ith Be‘“&'dffﬁé‘"d’t‘bdyﬁ"oPPWérﬁéﬁ\}é’r‘ Bpifrcandetbei GhU2 from

three linescohptfag 1RO palwle@tadior NGrstedd 8NthLbREtAfE oR@wer circuit and
sw t chi ng Wnetﬁer power source electric power is supplied or not. The ot her
[

constitdfion i s sakefshsonhe hasisBbdhaeiita Shovmitags Trd) cutzsnt gpepsyeed i cat e
expl anat i onsinasul@metoh@@ i Hmerﬁmsteuwmdpwem HettrmihYPerr¥at thour
nmeter, by the 25 command of the priority order selecting nmeans 2700, power
source sw t BHdugt eéarmeBay valyab lof vgétlaeetagdtqvérqmtn@wr@pmgéardfvqlwe 1
suppl i ed thpaughqyple Al eribdRY! 2Pf# 1Thﬁr@ﬁe0 Adtid NCuPRRET
source section 2400, b Jlrlléleg\li/!o tagtgggf %fmng ?L sup grth#o%glﬁ t he

vol tage | i npupdneadsthﬂ@wags ofu pipd |Ped101§yaé>¢lﬂ<§rll‘!°y mmdnttame valites dsrcui t
type Wat§ NOWE, 3RS, OF the diRafRA" M AGebYs e dVeded pBbAT JOHAYcuitie

mul ticircuit type wat t hour neter %)rrpu tes and %’regsures t ectric
energy of | ihed is, the ¢leetrii¢ newvolamaget of line 1 supplied thr ough t he vol t age
| input means 2200 2 t I 0] jne 1
suppl i ed through tﬁ)e %hlfr?tglng X? n%g rreansntbgggéjaw Evgﬁéiﬁ?e%dt{?éunq’

mul ticircui the yﬁfectwatt v hlougs omeﬂagiﬁndmmmarandlmasdr esd theappaentic

energy of line 2 suppl.i ed hrou h _the, vol tage
Il input rregﬂg’eiﬁ)%%ta dJ ci’rr°é]l‘i F gul} ?nlﬁa%ef #ELVE M5 (?lcgffefl hr ough

t he curnrent efﬂectxnpwtalmmsl QBGthutg Hewieeagd bewlemiblylt(hlcrmplaterttypmwwat t hour
neter 17 conputes a maaﬁuiges t ﬁ'eli(ft'r'ﬁ nlethq ne3€é’the l'ine
vol tage of FThBOYCSHUHPT 8U A hFUEYH T RE V8ftage lSI ﬁwosﬁ’é%ﬁ p2Y¥6t and
the circuit fedbf ebeosh] NEisXxpuppledad thr ough the current Il input means
2300c. 10 In the Bower source switchin zaspl on 2800, one line voltage is

suppl i ed each from the vol %8 PYFIRSGLP PI5OHPOVHi t age |1 input nmeans

2200b, and vol t age 1hlal lownpslita geeinouid 208 erallR, §in€e PRYRIars Gl DD fakichedi ng
section 2S00, the voltage tg the power source section 2400 is sw tched over

accordi fg t Blrtcﬁléscb”rh’?ﬁnbdlflf'ththé Pp?r"f"drfat°y° Iydhe §8Y"e%?]itf‘|§e LN 972700 so

that the thﬁxﬁﬁailhﬁ@ﬁ GRYabe seREeNdctdr Yadjaerd cle e W tpohad ifacdole
priority order of for exanple, line | voltage, line Il voltage and |line

111 vol t ageSomputating AR 1998 telt Buterge spask 1t r"cﬁﬁf’?%@bdﬁéﬁa”ébér‘ﬁ%“%ﬁt chi ng

section 280@oRt Fadtde aQ?t\f‘ﬁfngSQUUiQ:%s $6F i1 e 240 Qit<t, N dMut! felqGiFeGUd Larlg¥pe
wat t hour nmeter 17 is pij qq(i)eratlon Therefore, 20 usually, the line
tiqn ¢

vol tage of Fpstefor isain sugbriehe Vois tygaeforr mpafernphne agdetidhes fed
by priompty,b@kp b POMGLyIQY Cc‘?r&?f%t nor?e4ggwe@nﬂct(neaﬁ}usttfn(\g' HQW ck type

wat t hour neter 17 is operate y the lihe 1 side voltage. vol tage is
| ost in theftimehp wviewpomzt ohgaging eneceelaeét quvcerpwwshecwséw tHemge 03 power

falure or L0 %Oxauﬁ?ﬁ?&ﬂ N9pd Bolt® fggmmglepfofttlﬂ% At Sl Y Qlcdler

sel ecting ne ource swtc
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2800 s~. itches over fromthe voltage of the voltage | inpuB Joga0822200a to
the voltage of the voltage Il input neans 2200b, and the voltage is
continuously supplied into the power source section 2400, and the watt hour
conputi ng means 2900 conputes and neasures the electric energy 30 of the
line 2 alternating-current electric power circuit and line 3
alternating-current electric power circuit. Consequently, when the power is
recovered in the line 1 alternating-current electric power circuit, 62 3
July 2002 after the voltage is stabilized, by the priority order selecting
nmeans 270Q>owtetxefapavveadj390ngeleswet tdr mgluiplensir2®806, buiht s:h»éagtd’fespmlet age to
be suppli eqldtl% ter;ﬁ}gp %/\,er tsourcek}\g thl on 2400 fromthe line 1

al ternating-carrett® &1 g2y '8 *pdWET circuit. If power failure occurs in the
line 2 alternati nBudheuis explaghertive easrbomerusmg che Circaitne Figlelfiaze 1
alternating-current electric power ci rcwi, ?)s,el ected hy the priority

or der sel dEYHIRTHIL RO FPOBIvE ngwlsbw&ﬁe 8 “ﬁlfo‘tfg’ls;%“gi}ébl‘fé £33t he” power
sour ce ssechk RBs2dPBhul G0 rkBAly O G atlinbieGifbE tinte §VAEd WALIEIPOSH sﬂﬁﬁﬁﬁg 17 can
operate continuously, so that the electric energy of the line

al t er nat i rigdcdfsceintion elcthej conspinrtioriof digt 110s aMittedne 3
alternating-curr e ufl 8hlbblfmBANERe GluiGHirbufia) pPGrAIPERULG: Figl 160G |10€ 1
alternating-current electric power circuit and line 2 al ternatl ng- current
el ectric pepkacediwighiampbi¢ir¢uit typmreponiste paw sumeter and,thp\CRA 790 ority

or der  sel %ﬂmewaa%mg WA Eudikad 52 3 bEEHPovdle pover source

swi tching neans 2800 to su p y the voltage to the power 15 source section
2400 fHom t he |inds3naitieredain nige ebprvedeseliptioni f ponwerulticiteuitt typehe

el ectric o}y t i e j ircuit
can be ey CichBel AUk BELP A Bl f AN e CURFLL G PRI
alternati rﬁgm@mamemmslel ér:tamecagmmwecamctalpparenf pbwer porndetetmidead; @ndt at e of
the Iine 2 dsvel%pat |t g-,Curr eentovgl ectr] G power | ;)ngrt ti?é)nto' nues . . é after t he
20 vol tagey abi 112831385t heV TS é tf atR & nat rng- “Curt et et eétri'c power
ci rcui t by:os-bl'e 1pro|bm=n|nb§t orldelm sieilsepdw ergfamanso2fObhe icircupt samictaded by the

power source switeh s 28 e vgltage to the power source
sect i o 2 43tF f?‘(‘}&h tﬁé ia‘é’(F‘?é? r'lg? ?%188‘5&52 Pectric power circuit.
Thus, in order that the pnwee (304W68%)8%W t chi ng section 2800 may 25 al ways
switch to the voltage of the |ine hi heriné riorit ordr {‘]
priority dr'@8 theinpareH PR Andrea6tR&E &P iF fRE TE é”&% S APEREAi nat i on,
and supplisgs electric power to the power source section 2400. Instead of
selecting the circuit having the voltage to be connected to the power
source circuit 2400 and ERAAHiNRP Y He= cdifiectPRATEBHPRYEFy occasi on of 30

occurrgnce of pOV\ﬁfaﬁ@dv'v‘éllﬁ breifdu@r, HehSFAL, |snﬂcé3ufeli@|3§e Rlag ¢ birh £cHRRAWEr
circuit of the line for 5 electric power to th e@ower source section

2400, wherfif HHtHoHRE |a§J‘PSét”c&/é‘Peea°Wﬁ' tfh%“’éllt“e?hr?a’(%ﬁdm& Beefifctedlic 63

3 July 200@speMRloci dCU tp&he N GRESr RMdjedtidy @EERE, byMyBsdidd el yoaéi er the
voltage is stabilized, the electric power is supplied to the power source

section 240RHAHPE MR dGFeRirAkt ? ﬁglg@uﬂ?@ﬁtlsel’%?ﬁetdl Eorptpetiling BWtPEY  hi gher

priority Ofdi@dr fabef 881 sEing! de ROWCEor @b BirdRfs/ gﬁ@we&emewaflwgyently in
the 5 al ternating-current eI ectric power circuit of each |line, power supply

may bezi:lon@sétfablll}ﬁtaﬂdtlsémldemytebwred'l!idFﬁge'ceﬁe“’pewéﬁ"sﬁémoctdlgm thhi ng, and
the el ect rﬁ&wén?{]cg){hg;\?i {}']ltg]ﬁt ﬁlet %@é‘&kr\% %HUF&\LePk?&BF'%Q&‘{‘% Qlvigdi t of

t he remai ni ng vol t age ‘can be securel asured. Fig. 20
shows t hr elgomi thesvistpalitteohatving-space end lohecing thepmeér 18y cisiwguthe but it

I's siml ar$¥ltwpédi?Qy£9 rgpcrt?@e nggprn?etu %?Stht:oé‘mﬁjécii%nmén such power

factor adjusting device for multiple circuits, the effective of saving of
30 space and lowering of cost may be further enhanced.
Also is explained the case of using the circuit in Fig. 15 as

multicircuit type var-hour meter. The basic constitution is same as the
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specifying the priority order in the alternating-current eleg Ji2osper
circuit of all lines. The greater the nunber of lines, the nore stable is
the operation of the lines by supplying electric power to the multicircuit
type instrunent by specifying the lines with the priority order. In this 15
enbodi nent, -.the nmulticircuit type instrument is the watthour neter, but the
sane effects are obtained if the nulticircuit type instrunment is watt
nmeter, power factor neter, reactive power neter, or var-hour neter.

(Enmbodi nent 14) A current transforner of the invention suited to be used in
the 20 nul casd pEumtlticypmii npfe waenmeker fhastimebethrbé Inovitiphét @eamefimgri ng to

t he draw ngs4 dI l_l?l nce nunperal Isnitqe(w re to be neasured,

. e g'onzo%thr ec]c ersflt t 1 } ! .
and 52 is a spllf Pype cur' e SUr A 8f méb T R&Y &F&N&E numeral 53 is a
magnetic circuit das@idtybodimént, chenmmbmgineiit cy gowheti mever ibFigsifidand

fixing 25 element, 58 is a screw, and 59 is a nut. Fig. 26

constituti 6P 6?6‘5 h‘@‘tgaénE‘t“il‘(fc’(fFP’équeaé'%ﬁ‘Bluf/. mﬂ%“srﬁ?am”i‘% éﬁwgfwfﬁ@o t he
magneti § Cichgipntesatsersakyive I nkbgiGaapPRaE D fahetelbctdicvp diegt, magneti c el enent s
54a and 54b, and two w ndings. 55a and 55b wound on the two divided nagnetic
el enents 54a and F4b AN the eheve dereiRtien ohsthermeltiGiagingyYPhe t wo
divi ded 30;8R4NRL pewdk GHBALS fftR @Rdapl e hOHBWRr GNP &lca il OB, TRGNELI C
circuit by adhering butt to butt their cut sections 54a-1 and 54b-1, and
54a-2 and 52aftive pe¥peit PRiged ohe end n2 of the winding 55a and one end n2
of 64 3 July 2002 the w ndi al e.;cannec be of additional
polarity, and other end \r,r\/}il&gwgr@ vﬁrndi Sn‘3$5‘g§ £a drgﬁh@v%ﬁd nl of the

wi ndi ng055B yapemplatpiely tadidin g4k & redctive Bowpt velueypthectaactive ¢neaasfidr mer .
Fig. 27 is.gpseid onal view of the magnetic el ements 54a and 54b. 5 Fig. 28
shows the nonrmagnetic container 56. The nonmagnetic container 56 is nade of
an el astic nateri dn, mgasuemens of raaggivienewgpeaw kicbeis beiintpgselparbreed by t he
portion indgicat y. - t.hi e ed .portion i.s rei. te |1 ed the
openi ng) . g#“gc.ae gg"és)ﬁ(l)l\%ged; "g"el(t:ltp?%’?laﬁ%{ﬁgnﬁelgf‘{ctrhoerrpnneghrr@grrfef?gg% r?t"g?ner 56.
Fig. 30 shoesiodnifenenpied whidt eswitchiing U magnetsi c Therdiote, assambliy 53 by
the non grﬁ?&lnc acr)nt (i)an(FhuS?d tar}g A e r%lassur}o atg'%ﬁclteicosr}g‘ll glé ?hvgtii an

encl osed state Bhe magn§ AR T BEdR y ¥ f/ Che nohmagneti c

cont ai ner $$mora usieful Gbn theghchsuod médreo Hoomegnatlyi aleoniwinegy ekGtde e
acconmodat FI‘,d t he Ig% neti.c el ement 5H4a \P%und W th %he1 th ndi ng 553, .and the
magnet i c e @At 2BAE5 CAURY RAYH - t nEO TGN En g 586, S 1F RS S oY SFuktf on 54c
of the cut impetia@n tbhanrderofanthdenRYBAVE Gnek gyrabturaddypaddtfoe akdtiragect i on
54b-1 of the maqne ic e%TErrent 54b i s positioned Eearl in the cepter of the
openi ng 56 P IBFSTERUNEOAIGHE VS CBBHYa FBHIBS, VRO tha bt 25°uRktsh 54d of
the cutzoseqy iofpeSédpacd If rddi8rdBsEiACaRl @M BultipravandodNeetrts, SAGthon 54b- 2
of the 20 magnetic elenment 54b is positioned nearly in the center of the
mai n body &FI¥iRES AdAREGRETY Eorcstaiqtion BBd('??fé“ﬁbse’/‘E‘i ntheemyttdsirctitom t he

openi ng, i Rypd1@afABLLMeREr bhen Al ehBoAPHikRY thbeeANBANSEY GfGRNkPlOEr 56
mai n body). The connection ends of one end n2 of the w ndi ng 55a and one

end n2 of CHERSNARMP ST AR 2r Blehd PFEdSiodg AT cSavieetit §PE%a 28Ad 540
are 25 accogwedakest ¢dyitahe rppRp@gnetic contai ner 56. Moreover, as shown in
Fig. 25, the outer circunference of the nonmagnetic container 56 is
tighterféd by the bdimbedigieny %I ement 57, thereby fortifying the nagnetic
coupling of the bukini tid b@ibwTistdHoHBOIRGLQiFEATEN ﬁlﬂﬁi@i@@umgg%tl c
el ement 54b (the j unction 54c of the surface 54a-1 and surface 54b-1, and
30 juncti onng4ement thwyisgringoe BuidciPingnemesns facke psafprming Thaepakarefli xi ng
el emrent 57 i i y the. s : i | Rel ati ng
fo the spl MR SERPRREY, | TR ERE AR adnintscp Fuffont bRt lng

means, and this current input switching means is disposed in the front

30 stage of the current input means, that is, between the current transformer
and the current input means. Relating to this multicircuit type

instrument having current input switching means disposed between the
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3 July 2002 shown in Fig. 30, a nethod of placing so as to surround the
wire 51 to be neasured as shown in Fig. 25 is explained below Since the
nonmagneti c container 56 is nmade of an elastic material, the butt junction
54c can be opened by using the butt junction 54d of the two divided
magnetic el enent 5 54a and magnetic el ement 54b as the ful crumas shown in
Fig. 32. Therefore, after opening the butt junction 54c and passing in the
wire to be neasured 51, the butt j unction 54c is closed again, and
therefore it can be placed easily by tightening the outer circunference of
t he nonmagveténd comtsdbrmeer Sﬁxcbytltehectbam flinphhgmehesremn 5ékanileFiof. 33
shows a st at .nstal li | ur al Lit, .t u t.r anstor iIn
plural w r@%ﬁfc”%mw acs‘ﬁ'fa'eg"écjf Sogees " ednba%{ggv‘\yc}f?l ervalss t%\fgc%pg{%g to the
split typeFigunrdnind Flmslfﬁor mer of t he enbodi nent, two divided nmagnetic

el ements are cont he el asti c .non netic _.cont er which can be
opened, and the ngrhﬁé%jnie{ t&'ecsc?ﬁ{"é ?fé(rSIBE #?8&‘&%&0'1%0‘%{16%8“%%%&%. Xi ng
el enents  andbé heiefongd ithe RlebbRdar 4i@8 dfotHRetrRMIRE 2 €0 despasezl at
narrow intervals, it is possible to install easily in a narrow space.

Nbr eover, kincd Yoidass ghtsé‘rPIPHﬁdpEfrot“i dhe sprefepdalyiteanséeranedt 26n’é‘*ﬁo‘§’iet| on
only, t he V1L ipid ROddsl PIo D @ e pRe c8aRE IW6103@8 I ihpbRNataal WaY3 At the
upper side of the plural disposed wire groups, so that working ZO

ef fi ci encyPiajn e nHeBk sgnventer HSABvdine doasltase iseapnliest fror@ theght eni ng
portion 575 @Hahkl BGnstohaks 280%kd tPNGGake [}t YPRES 15102€ 2Rl (hOGuBidr al

di sposed wire groups. The tightening portion 57a may be selected inits
posi ti Yh defpddivepesninpaemeandild Pis ot intgtthe Vi eomvertar ARAP- ackigedi ng to
the split fXpi?cﬁi'i'rlr)e&;rréﬂtaf?ﬁ&ogh@qurPéntttl?gns%§rlﬁm@¢'aH§mne $1(BGeuihH two

di vided magnetic el’enents are contained in a nonnmagnetic container of

one- body sturaenturfeom the agnrbenti nsansf ¢ rarers @8t na@ fdde lsmrecusmlftaeesutrray

al ways co t he t a f i it is
required tévgﬁ%)hl\#gt g?@%[ﬁ@gét{n&gmﬁu?t&ﬂc &M lﬁegﬁ)ﬁ& o‘%‘ﬁ qu'\grﬁtch as the
case in V\mrainsfphraerrﬁgmatd bnel2e(m@nduit g)ccmtrremftffrdmcthﬁa;unemg tBh s ormesr

Mor eov nce deS| edtotl ht en b t and. fixi epent, a

hi gh cggnt a?: 3 f%%)t”éfson EI"G w“ i ns"fjr aggosi3 q etlhe‘pgbc‘frtrgret
surfaces afrennohedemmmedran'mmnm‘roaé amd hmgeh ZTH:glmBthfr(Doupthgurﬁﬁnt 3 July
2002 may be alwas nt ai ned ct ual gap, .t he mag circuit is
closely relaPU§TP§ the ftee)?(lCI”EtgtIQ C‘"F?'éntm gtsclherf% ec?asnsoﬁswlearoeut put
characteristlected Bpdihkencaeht 1h[5utal’9w|1fqhﬁ)ﬂg amttammw@zr hotv fied hetioghiteen t he
tightness of the. abutttlefn?gII g&ﬁg f thﬁ netic f:msntt Still jore, 5
since one BHESHY PR W 3 urtd aFlbeu 1% He SHEGREL O™ BRe R T FY
connectz(ed tran$foemaddiot iHhe IZZOJ:l&I’rbiit)/frbﬂﬁltﬂecﬂrlﬂﬁltrl@ﬁhﬁ’ﬁfgﬂﬁ‘éi 81deatiataner, and

is not necessary,to connect when installing the current
t r ansf or ms{}1 Hae R hiprt; ssvitchiggqusays 1992 afe \7\?‘6 Eﬁr’ih%t"%ﬁ"“ﬁﬁ&ﬁ“
installi ngswit&hin% méafhavopoasi ke he I:@m&rﬁehelﬁpl&kmeﬁnwwezbr erkage. 10
In this enbodi nent, the sectional shape of the nonngtgnetl c container is

shown i n FPYPUsPE thst ct‘ﬁé“%éﬁﬂtof’i‘eéf‘stlﬁé’lnﬂﬂ'rﬁ@f'@ct Eocarat inBvhot

linmted tomthhs 18020 ROMEo RA0ALNRoATERE 160010t particularly linited as
far as it is de5|%ed to envel ope the magnetic circuit assenbly wound with

wi ndi nd%. 15 (Enbddienkpttags)andy ﬁ‘é‘r’eéhﬁ%l‘ﬁ%ttthA‘[%é’oéﬁFftéﬁth aA5% or mer  of

the inventiigQssidial §6ivle® iPehH4SEMh i Pl e tall & nGWInt inCFipC Ul AVDRid. NSEE. unmgt i's
descri bed below while referring to the acconpanying draw ngs. ig. 34,

reference Hem&iBl BW0Q.s wiilee|castiodlingntiggnstifching Borihgi aerenkig@Pyt not ch 61
is provi deflvn@ﬁ{ngt,ng Méoi m&m@nﬂ%aqf wm%,mragm @96& etm@tshéf@d and
magnetic el ement I's its magnif Vi ew. 2 5, an

i nvert ed- anbttlnhxmsamlmgovs debltallmtsd dfe o oof tbhedfgulaér ammlavp gtheheAd asti ¢
nonmagpet i i 60.;.By f .} he
nonmagg(gt |§ r@%ﬁ%%l gg(éo 60 FOE ?r’{)a(r?l{ &asi f’me gP &glﬁédSﬁgg%m e‘ﬁgvoe%enf ng the
openi ng si tdteltmée talnd enomemig fietn ¢ woo hinas r113'r tl&Otlnae \Mldengotpanbﬂngomﬁglle is

obt ai ned, whi,ch e|dsbealog~,r eat benefit. (Enbodi nent 16)

explain
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Fig. 36 shows a different enbodi ment of the current transformer of the
invention. In Fig. 36, reference nuneral 62 is an elastic 30 nonnagnetic
container, 54a is one of the divided magnetic el enments, and 54b is other
di-vi ded nmagnetic elenent. This enbodinent relates to the relation of the
nonmagneti ¢ contai ner 62 and the nagnetic el enents 54a 67 3 July 2002 and
54b near the opening. Fig. 36 shows an opened state of the opening. At the
magneti c el ement 54a side, the end 54a-1 of the nagnetic elenment 54a is
retracted inside of the nonnmagnetic container 62. On the other hand, at the
5 magnetic el errerﬂup@ébe $d 6l€mplehién €M oPbige landf curhentrsignetancoedigneid S54b i s
proj ect ed fron1& OI t he nonnagnetlc cont ai r gé. xg? i nsi de 63 of

t he nonmadh&ff@'s H‘tea HaH289 286 FHESTHaH MY fadleélué selidilips _YMYes as the

gui de of theighth&fis khppdRANBtHLCliRE AMBIIEa A4 somatllniespomhmmamd 54a-1
of the magnetic elenent 54a and the end 54b-1 of the magnetic 10 el enent
54b are j 6P R& TARRIIRSPR{Rttof e | fastantng brpkenshideqroiphtn Figynkts £° el ement

54b al gng bfehﬁnerzswﬁage? #fa tah@mm@m%w%m Pl 188 ©2be th€aRplngda-1 and
end 54b-1 can be easi oi ned wi thout deviation, not requiring any

parti cul aIPOp'tfsﬁtiléﬁerfgl”emer Boike comao] of thn§PH L29Gixsrthe §°h‘|dglhﬂat t he
butt j unctsmg}r@g;polﬁt of 1%n*ael Wﬁg%&} t%gm& gmﬁmaggqasi IsGri 6 Qent 54b,

and a secure tic coupli'ng is erefore the sp It type
current trthnstoentingutylfiram thebuabnt ttapsfarmensA7adndacimantatrdndfiogmer n wor ki ng

o111 ol ench & ARIAASL 1o (FPILTSY AT 20, Elflen T RIS LREL AL T er e

enmbodi nent o the current t tanst o ner e I nventlon
r ef er elfce tranyée @ er627,i sldatmnmagmeummltcmittahmrmeExtlalPQZ eretahfestthe di vi ded

magneti c %lu?rrg%?tuslgu r}d tlgelcsurptnqqrraxgsl 0 rﬁgr qugeéur enqltra r}ormer 5

enbodi nent rel ate Re &ttt ure*s nonmagneti c contal ner 24 at the
fulcrun1neanhehwrbunnnaﬁtpﬂnnﬁimntBﬂdmoﬂhehmrnagmepucfshmnbmhwEﬁmtand

54p. I'n, this_embodi ne Sa - d 65 ded
2t the. {ulEPURTREH RY nOHnlinsth b 1t PAPRURS P n it By° PhasEIRaridi Ly of -

this | oopibput shacharnmeanangbe sefitéie ﬁh}B&E\lrlﬂgntOfnpiuhe franragnatriantcont ai ner
64 is mﬁdened I n tﬂg ﬁnbodlnent t he s%ge effect i s obtai ﬂ if . the

porti ol of transfonpeishi 38di QIF G KERIIRIRAT 2RV P ey TERL HP L n&ifape may be
easily reahhzfd thy ciibledi M@p @ fr88i the Byrréor maﬂgfdrhﬁrfzsl GihdMhie twdrdmop shape,

the elasticity is nore eaS|I§ obt ai ned, 68 3 July 2002 and it is

advant agedﬁgvejl syHshing mepps P?nsé(‘ﬁt‘fhrﬁse'd'ﬁa‘?“‘é?’l‘hb‘m}’rt% fRm fOF g rEe Mesi n of

rel ativel frd o @h&S80 GhliYourkSHDQEAIBPMed 8) 0 the 3BrrshOWp A dtUlinbel, _
di fferent enbodi ment of the current 5 transformer of the invention. In Fi g.

38, the sdhet pParths ugren impyt fpomitemuygremdztrapeforpgentdls i edhtohtagsine

reference jApiRhithds 1109 aniB 1309 e AcdinBBiN Attt @ Be A/BREEBIEerCI M CUI
assenbly 53 acconmopdated in a nonnmagnetic container 66 by a band.fixing

el ement 57260Ref erence numeral 67 is a fulcrum provided in the nonmagnetic
cont ai ner Voltages and currents of line 1 of solid line and line 2 of broken

line are digitally converted in the A/D converter 1600, and digitally
converted voltage and current data are entered into the CPU 1700 as

25 sampling data at respective points, and the electric power is computed.
The time sharing multiplex number between the sampling point at
the basic time shared sampling of time sharing multiplex and a next
sampling point, that is, between solid line and solid line in Fig. 14A and
Fig. 14B is determined by the number of switching channels of the current
30 input switching means 1801 and 1802, that is, the number of current inputs.
In the example in Fig. 14A and Fig. 14B, since the number of switching

channels is two, the time sharing number in one alternating-current period
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10 66, 68a and 68b are band fixing el enment accommodati ng par 3sjupyraoo2ded in
t he nonmagneti c container 66, and the band fi xing el enent acconmodati ng
parts 68a and 68b are provided on the outer circunference of the

nonmagneti c container 66. Fig. 39 is a sectional view of part A-A of the
band fixing el ement accommodating part 68a shown in Fig. 38. In Fig. 39, 15
reference nuneral 68a is a guide groove opened upward, and the band fi xi ng
el enent acconmodating part 68a is formed of the main body of the

nonmagneti c container 66 and an outer wall 69a. Fig. 40 is a sectional view
of part B-Bs 8ftimbe2banthénce thg sahmpihry paiacoanotat | Sgppasing th8musitean in
Fig. 38. In_Fi 40, reference numeral 68b is _a guide, gr.oov. 0 opened
downwar d, §ﬁcf“ﬁﬁcehlﬁ§r1°&af‘l‘§<lisnt§ R zl?féﬁt ape m&’e{‘tl?‘]’?gp?)'d‘?t”@é@eﬁsmf@?ned of
the mai n baammptingt fdn OINERGEH IbG BKedi ey by ends dlid Dlnleedndedlid 6idle. By

t hus consti,ttf:t,i ng. t he @and fixing el enent, acconmodat,i ng parts 68a ,and 68b,
the outer WAMIE Eondrdedype shprjie 2mfsr de omsral s nati &g v HEt BERE dif xi ng

el enent s57,24and the band fixing el ement 57 can be hardly 25 detached by the
upward groove 68a and downward groove 68b. Fig. 41 is a detailed draw ng of
the ful crum 67 probthtfedy #spr thofcurtrat ipat sHHiFIRE dreHiSe foor fiEdCHf t he
outer vall ;B9&,Qhe D RARE el X4 PO Bl &I 2 ACARMTIRER | ¥ RARELOSAy iFart of
the outer wall 69a is formed in an 6~ -shape as the fulcrum 67, and the
right and [tB¢ mugibsasdigidippehggotadnmemben PE casirnaiinprtseBy dhe naahsecafed only
by the ful f [ ~2 1= ' . .. n.d he

ful crum 67%?5”9@2%%5?%13;?%3’ gns& S o%r%i“ilgﬂg?g.tggi%thgleggﬁgbﬁgiﬁzﬁgwggll%ﬁent 57
is cont®i ne@st.n tMereguédebdime 3hardd/ nROOR e complidga thark 68mof paysed of t he
mai n body qf . d_c.cont ajner n er |; 9 nd
t herefore ?ﬁéfot?ghrg%gﬁiiqggﬁléfté%g’n%gggﬁaﬁeggwﬁé?c% %?edr)#serlé é,vﬁlhe(?hgn? %I crum
67, and ti glitoani wgthby lage loaddlddtuarign ehaymbatm&Giunalyatbkighnpfegisipover t he
entire circunfere of the 5 non netic_ container 66. i,des, by formng
the ful crumin thgﬁ@"‘s‘ﬁ&ﬁg,m‘fiﬁ‘é’“e‘ﬁ“és‘tyipéi"{i‘/‘?i“’se‘i%‘b%sa?°n“es "H%%Zt@%g%ff# and
hence the cpasiingiddicarchn sbhephpieddy imegraciang dtheapdrteitbled yhe €8UtWith t he

wor ki ng, ef f | Ci y in.installation miy be substantially enhanced. Fig. 42
shows a“seltf faspéﬂec-énoglgt'h&’c'ﬂgfeeoﬁter’t engf’g)e atltir?l“srl}ﬁngﬁ{foﬁ'ienent 18

shown in FipgovildRd Mhendeact omradaticn@uitheypeagaat metei I Lubit ayemblbedS3 into
t he nonmagnefti ¢c_cont ai n‘ir .66, ﬁfband, el astic elenment 70 jis inserted in the
gap bet weert ¥hPSPSRAEAYHE HiERIBShe e BB L AP GG cui t assenbly 53
al ong the nagneti CTE¢ mGiter 35S @hbYe IthesTEnOANTNREt BSEAL tRE GilYer 76X Serves
as a cushion to the magnetic ¢gircult, 15 assenbly 53 and when the

nonnmagnet | CUEHH aFREHBAS inotiightednedhey,  AdepdmE Fharing nimhfEnts B89t the
magnet i g Cilifitell a3S@enRBlte PIeEBER YL MeAsPFABELE ahbel haiMaiiddact ARG
di rection 3% the elastic force of the magnetic el enent 70. Therefore, at

the butt | ?:‘t‘?‘o?l%c%‘ﬁéeaﬁ_ds&@d fﬁﬂ“it‘ﬁ%‘hﬁ‘g%t’}‘bm‘é‘?’e%ﬂflgs BaL94At5HS, t he
pressure i suibdiabt MnpaCeWURHi ML LHERRIEhe 2O gﬁmgtd,qnetmme Rfdsedda- 1
and 54b-1, and between the magnetic el ement ends 54a-2 and 54b-2, so that
it is effectdltaet binei g efpmpRiviojramitshotntd davksiswtgupe deranngls el thtati on of
surfaces. ThySont! afdi® s¥Riching YREafl" (RO n hBOSTAT TREnRd1st BE GEDAGIDTENT,
the configuration of the nonmagnetic container 66 and magnetic circuit 25
assenbl 3 S5Fonyepgr me gl ined forycuieneinptiis 1/ §r thatds, the chamerlel astic el enent
70 inserted in they,ggn,of,;4d h pregnetd £ Gonhal e 68.eA0d JIRANGLpG: Circuit
assenbly 53 along the Sut er 2‘,°?"gu erenceto? t he naténetei c circui tbatsserrbly
53. On t he sotikdrinpamdanasashqunfemifigg tinmg dvar¢d gmulpiplegdevamplion, dry
inclination : ut t 1,ng.. sur. h g iC e d 4a-1 30
and 54b-1 ofggabcﬁj{ﬂ |ﬂ’§ sr{ijdrlfl%(l:gc;bl{)?(\yﬁggﬁjeattlI c&g[%ner&ﬁ%ﬁ e?ldgl%gﬁg{rﬁggngy 4b-2 at
the butt jurdthomsmbiee, dnchnSdeueéd bhehamgiidioue nedterent/sséAby aeplabidig can be
cast 1Y §005R6 R ligaRt A geswaly bt SRR 1 o ALRF Rl PR AR FacibpTENt 7O
meter, it can be used as the power factor meter. Further, by replacing the

multicircuit type watt meter with a multicircuit type reactive power meter,
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70. After correction of deviation or inclination above, whil3&Jdlygbs2ening
with the band fixing elenent 57, as shown in Fig. 45, by filling and curing
the remaining gap in the nonnagnetic container 66 with an 5 elastic filler
73, the configuration after correction can be maintained. After curing of
the filler 73, if the band fixing elenment 57 is | oosened, the correct
configuration is maintained by the filler 73. If a slight gap or

i nclination should occur in the abutting surfaces of the nmagnetic el enent
ends 54a-1 and 54b-1 or abutting surfaces of the magnetic el enment ends 10
54a-2 and i5&Bnbe pged as ghgsyeachivicopqwehmesusr f aM@seeVeghbyyrepyagipgiheni ng
agai n by 1o I .87 hys; L LL.type
current ttrnglﬁst#bg{lﬂ%{ lyg‘cn?%tg ng{%gh’ilﬁle%{n:ﬁlﬁ?“icgﬁggég%?%hgggyﬁgfégtggguse t he
gui de gr odeessedfas the wanrkbrimeteg. el ement 57 are formed in the nonmagnetic
cont ai ner 66. Besj 15 .t he..openi S4c ca en re.easily and

w dely, and if thgg]‘b%zvnaref F)cﬁcr{bbe %ﬁgﬁ?l"ﬁt?s‘)?ltggscgﬁcéld?g%%g%'rrlgc%“d

conf i gur atasanuitscirmiintgpenedtthyut heetéi, Iheticiuiandet pewef treot heetewr ki ng
efficiency in.installation can be notably enhanced, and a high reliability
s obt ai ndll I NER O RS DR G. ME rarl i A BN B 1Y Tl

di fferent meseodi ment of a current transformer of the invention. In Fig. 46
and Fig. 47, ref e{:,ence nuneral.s 7la andg 71lb are fonma netic containers, 54a
is one of the di viJ&uiSetfHatned Be SARHOE vsngRssRy Qs ‘I‘lé?’p%ﬁw\?i‘@é’ "'magneti c

el ement. Thérenbl BRéc éqis@lt®oh Osa@Nes itheltdaed oFf mulgcnemiragpet i c
container 71 25 and the band fixi ngﬁ{el ement 57 at the fulcrumnear the butt
i

juncti®n S¥Htoneteiefaratimet pharsdemuRiP s Xas2mel inggABY | deseri@tion o648 1n this
enbodi menteonk eutiBREHiE. €6 GBRGiRe@4a and 54b wound with the winding are
accomodat ed in separatée nonmagnetic containers 7la and 71b. In the

embodi nent, at thiE Bis embedimpbin thymudiigizcuititypaavathmedy iadiig. 46risct ure as
in enbodi P, cld wtf'agmﬁﬁciéagh Hod REacbithd: HRGL T Oy S4€ 8pee.170be
magneti c el enment ends 54a-2 and 54b-2 project out of the nonmagnetic

cont ai ner scomputgndher electrindnargy,jiostsed ofuhe elesthigtRovrrtside of 71 3 July

2002 the nonmagnet ¢,cq0l Al thihAlflidDon Wid bR TROR! gy plgrent s Sda

and 54b accommodated In separate nonmagnetic containers 7la 71b held in
t he j oi nedvodtagecardl curnenttsamided sinuiendansty,3he mameBaty elestriopoater

ci rcunt er gngge 1 qb 0 me %gﬁﬁgggé iggo&&’&t ﬂ?ﬁx%n?ajr? Viles’§ V%Ftagkga*&tde”ed by

the band fixing el enen an elastic material. The nGnnmagnetic
cont ai ner scufientamite mbmeanteryf ecettiapopleuvalueposetduandataely dddddiendand

fixing el epent 57 means Qf tape 72. The.butt j.unction end 54c side of
t he magnettirgg cé'lné%ﬁtxg sgﬁ‘alsaﬁ’(ﬁ “gﬁ%"f)%“éﬂgésp?zﬁll‘ﬁﬁ”o "Yhe band fixing el enent

57, anzd the 10 bahdtHd mungcieteimenje ¥attheuc mengetbraime shaxpgemuhndgplley neans of

screw 58 and r]ut 5:% Accordin to.t({ﬂgrs emio?i r]\EEt sti pee, | he .band fi xi ng

el ement 57 PP WEd R KR LPALY RETING Uriaqiplef AL BREGING BSeH T HE openi ng

57a of theddatribréiote ngcakeitetidvibg 1awgeuiddt fiecthationsiabhMe (ichaireidsat near the

butt 15 j ncLi on 54%, and the, strength of .the fulcrumcan be assured. Al so
od

accor di ng 1'§"t Rf &8 Phetfel & ite™PRe WSAWadRali G JREAUAEPERY 1Y and 71b

are not refqumegthryovhReibgiecnofasebtRetdi€ pavar ivaluest heyoe apr oo tidrdl eo fof
easy-to-nmold resin, and the wall thickness of the containers can, be

reducet, sOErBRt2YHE sHI it 1RY RN fentndsraiedo it r PREST B2 SUPPA 1 educed

in size. accurately, and for accurate understanding of power consumption, multiple

watthour meters are needed. A large space is required for installing

multiple watthour meters, which requires a large cost for installation and

material, but in the multicircuit type watthour meter of the invention,

30 since the electric energy of multiple circuits can be measured at high
precision, both saving of space and lowering of cost are realized.

Next is explained the case of using the circuit in Fig. 16 as
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20 72 3 July 2002 Cainms 73 1. Anulticircuit type watt n®Uegly 2002pri si ng:
vol tage i nput neans for receiving and delivering voltages of plural |ines
of an alternating-current electric power circuit, current input means for
receiving and delivering current values in circuits coupled with said
plural lines. voltage-current arbitrarily conbining nmeans for arbitrarily
sel ecting and conbining the current delivered fromsaid current input means
with the voltage delivered fromsaid voltage i nput nmeans, and electric
power mneasuring neans for measuring electric powers according to the

conbi nat i ennideirenin typd powaafadtoromesge- CDli¢ ensicacdistitaribh \is same as ng neans.
2. A nult%circuit tgﬁe.matt met er  of cI?inll, pherein“bge vol t age- current
combi ni ng'Het#s HARLLFIRGHLEERe ¥at matesTardimp SEATAS MY HRICE 509 m pl ur al
vol tage i apditdes®apsoand tielcaakiindiainby Foneleofs smitéed/ol t age i nputs, di sposed
by the sanme nunber as the nunber of said electric power npeasuring nmeans. 3.
A nulticircuit typehitatPhotimentt te malinirintyrevBrttapeter ipdisntdbs for

recei vinggndcaehiivierd RNt A9aspfpoledr@bkidr A8 Ofananindl EPUNRYHMY- Ccurrent
el ectric power circuit, current Thput neans for receiving and delivering
current vaPHeYtas thewp avserckagpirednsieat of ahe epictivialpoMeies, vol t age- current

arbi trarily combining JIEANsohals & Bid Gald by \aelaeting candaraahigtiao the

current delivere romsald current | nput nmeans Wt e voltage delivered
from sai dsimtltaegovushputhergmergentary electric power is determined from the

product of momentary values of voltage and current, the momentary values

10 are added for a period of an integer multiple of one alternating-current
period, and the average of the period adding the momentary values is
determined. The obtained average is the average power of the circuit,
that is, the electric power amount.

On the other hand, from the sampled data of voltage and current,

15 the effective values of voltage and current are calculated, and the apparent
power is obtained as the product of the voltage effective value and current
effective value, and by dividing the average power by the apparent power,
the power factor of the circuit is obtained. That is, supposing the power
factor to be cos¢, it is expressed as

20 cos¢ = average power/apparent power.

In a low voltage circuit, generally, since there are many branched
circuits, when adjusting the power factor in the low voltage circuit, for
installation of a power factor adjusting device by power factor
computation and control, a large space is needed for installing multiple

25 power factor adjusting devices for single circuits, and it requires a large
cost for installation and material. It is therefore preferred to adjust the
power factor of multiple circuits by one power factor adjusting device
from the viewpoint of saving space and lowering the cost. Hence by
using the multicircuit type power factor meter of the embodiment in this

30 power factor adjusting device for multiple circuits, both saving of space
and lowering of cost are realized.

Further is explained the case of using the circuit in Fig. 16 as
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el ectric energy nmeasuring nmeans for measuring the electric @ngiygoocaccordi ng
to the conbination determ ned by said voltage-current arbitrarily conbining
nmeans. 4. A nulticircuit type watthour nmeter of claim3, wherein the

vol t agecurrent conbi ni ng means has changeover sw tches for receiving

vol tages from plural voltage input neans and sel ecting only one of said

vol tage inputs, disposed by the same nunber as the nunber of said electric
3 July 2002 74 energy measuring neans. 5. A nulticircuit type watt neter
conprising: voltage input nmeans for receiving and delivering voltages of
plural | i feltigircait gpedeaativngower maier- el &dneﬁ?aélﬁoemlteilp@uﬁts,am@wﬁr ent

I nput neange Q4. BPﬁl%ilt\{i:ﬂguﬁrlQpQ%Jaité/ﬁxreité}gfo‘igfrﬁ@@ﬁar}é"&'dgxglst

! . [h&8h if18x ShipHhgs coupl ed
with said plural lines, voltage-current arbitrari nbi ni ng neans for

arbi trari |apdsédsetipitiog einthecornsitithtigntdfeFigurlbestomfigiddver ed from said current
i nput nmeans with thg. Lyer £ i i ns,
current switchi ngfnnglé%gln%grqﬁagﬁ’&gginﬁgtlgaﬁﬂﬁ?p\q}a‘?/ﬁgs g’i H)gr 'c}%ﬁr@om sai d
currents i mpptacedamish aneubtyciooeit Bype irpectivhappwgr nerelr, einglcthrei CPPol&H0

measuring neans.for neasuring the electric p r.of the nultiple circuits
fromthe \fé)ﬂpa‘tlggss?heenfeearce‘ cfpr"gv saf eeglotféég-egéﬁr“ecn?o%%rﬁbi ni ng means and

currents entered Asammméskd i tBatabswe t ddsichigtivhans thavinewl@icirchdd €ypel ectric

power measuring neans i s conposed of ti shared neasuyri ng nmeans, for
Sl i ng. (Y RPHgdtetshy & 4 PRUMOSANE 064 PLYBL LS FRNEIEEAbF IR Sheans and

currents ahbnelRded ) Gl £hebgd poives Whil GRbAG nIRARG T RYe Wbt mIhed,iadg, and
measuring by caonverting the tine shared sanpl ed anal og, data into digital
T dh

data, Hhd L1 ithe ByGEAEeCcBAYET ity t e aPP &R AOWEadlf iRRv e nkr P ect ri ¢

power fromcogpd isliohitdidlddatBro@f 1R pEWEr 3RCko¥ AU dsdInElQlit MBI @6ladthew sai d
time shared neasuring neans. 6. A nulticircuit type watthour neter

conpri si ng2t& otindgds eapidy ofbaingdriprthe SeHoyiing farBuldel i veri ng vol t ages of
plural lines of an altergglj DgicursLpy/el ectric power circuit, current

i nput neans for receiving and delivering current values in circuits
From the apparent power and reactance rate, the reactive power is obtained

15 as
reactive power = -sin¢ X apparent power.

In a low voltage circuit, generally, since there are many branched
circuits, when adjusting the power factor in the low voltage circuit, for
installation of a power factor adjusting device by reactive power

20 computation and control, a large space is needed for installing multiple
power factor adjusting devices for single circuits, and it requires a large
cost for installation and material. It is therefore preferred to adjust the
power factor of multiple circuits by one power factor adjusting device
from the viewpoint of saving space and lowering the cost. By using the

25 multicircuit type reactive power meter of the embodiment in such power
factor adjusting device for multiple circuits, the effective of saving of
space and lowering of cost may be further enhanced.

Also is explained the case of using the circuit in Fig. 16 as
multicircuit type var-hour meter. The basic constitution is same as the

30 case of multicircuit type watt meter for time shared multiplex sampling,
and description of the constitution of Fig. 16 is omitted.

In this embodiment, the multicircuit type watt meter in Fig. 16 is
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coupled with said plural lines, voltage-current arbitrarily3doagl2002ng neans
for arbitrarily selecting and conbining the current delivered fromsaid
current input neans with the voltage delivered fromsaid vol tage input
means, current switching nmeans for delivering current values delivered 3
July 2002 7s fromsaid current input neans one by one by tinme sharing, and
el ectric energy neasuring neans for neasuring the electric energy of the
multiple circuits fromthe voltages entered from said voltage-current

conmbi ning means and currents entered fromsaid current sw tching neans,
wher ei n sepdagddectith ca emehtigiremEasypiengarmbans metecormpdséee EPYi he0&har ed
measur i ng MEANGs QL SAPL BRhe YQLhRA8n ERI &R fdom sai d vol tage- curr ent
conbi ni ng nmeans and currents &t éfe Pom &&1 d 0T ent  swi t chi ng means by
time sharing, andsnmmastionad ibytheosiverd degerigtéort iofiths hankicisariplteple anal og

data into_digital dat d tri L tion f
moasur | ng L 8| BEYFT REr B b ReGeth GPEST AL H AT oReS: Fhe Thd vol t age

del i ves edrdacoiviespdvikert isngbtafridegk neasuring neans. 7. A nulticircuit type
watt neter conprising: voltage input neans _for receiving and delivering
vol tages of plural |inesre8fti%e PRMeEMatifhgc (ARPERENtRBEE i ¢ power circuit,

current i BRUSuiBIANS e fOhdARGEING N cRRE Siakd v eL1uBg, MeUfalctiGerdmpgy iand an
el ectric power measuring section, wherein said electric power neasuring
section i §°BBA{FEsed of tinme shared measuring neans for. sanpling the

vol tages entered ffrQpA @b aleXPlok Q8 NP UnTBRRPhi@RTisCHE liRMHgaleRhRfcEd from
said current input nmeans by tinme sharing, and neasuring by converting the

time dPar sdcsatipiceghancdl oyltatex isamplisiegit Aerfpamed, dharears eted@ause power
conput i ng §ﬁ8&'ﬁ”s£ﬂgle§it YLD el afe Hididal datagde i yesiea,from said
tinme shared measuring means ina me ry, conmbining said voltage oh gital
dat a ar bi hewimig| lprgd tdedcfilnetaatiods giandle Measureidlal highepreiciinnssd thatiihe shared

roasu | 0 PEA0P B0 EEUHL GG Bl o5 b RN U R £ SRR
wat t hour pewer andnpedcivegpoweki agtori nffigctineans bbreleeced \pomgrand idel i veri ng
voltagss of nRIhAe Wnd8RRla e Feb &I PRI UEE G Eer§) GRE"Fof R CI ICUITT,
understanding of reactive energy, multiple var-hour meters are needed.
A large space is required for installing multiple var-hour meters, which
requires a large cost for installation and material, but in the multicircuit
type var-hour meter of the invention, since the reactive energy of multiple
20 circuits can be measured at high precision, both saving of space and
lowering of cost are realized.
(Embodiment 10)
Explained below is a different embodiment of a multicircuit type
instrument having input switching means and performing time shared
25 multiplex sampling. This embodiment comprises voltage input switching
means in addition to current input switching means, and is designed to
switch voltage inputs by the voltage input switching means. In the
embodiment, this voltage input switching means is disposed in the front
stage of the voltage input means, that is, between the potential transformer
30 and the voltage input means, and the current input switching means is

disposed in the front stage of the current input means, that is, between the

current transformer and the current input means. Relating to this
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current input neans for receiving and delivering plural curreanfus,2602d 3
July 2002 76 an electric energy neasuring section, wherein said electric
energy measuring section is conposed of time shared neasuring nmeans for
sanpling the voltages entered fromsaid voltage i nput neans and currents
entered fromsaid current input neans by tine sharing, and neasuring by
converting the tine shared sanpled analog data into digital data, and an
el ectric energy conputing section for storing the voltage digital data

del i vered frqn)said ti me shared asuring nmeans in a,qﬁgnry, conbiging sai d
vol t age di gRHAICIEERG WRGIIRFEAFPRYt et HEcYPHARE 'aPYT SHI HARE BEFIVEPED from
said tinme shared iAp@siivitoRinFBalens, anck xXDI ¢l loff teultiterRlietipe wagnge@y from
said conbined current digital data and voltage digital data. 9. A

mul ti circuilf deyprdbehbelovhwhilecisipiring HyFigil4%eEe- di8 119 Eiorihore of

vol tage input nmeangir§Qrnné §6€bndang sY® bARStahs R PAtisNGPpYEE LN be _

t hree- phase electric circuit or alternat“ég-current S|ggle-phase electric

circuit S plinal andrthenteconpany sidard thertransdeineng?2 daheehing 2of Lindl
al ternati ngfo%!irgreeﬂton{ _cheei)'oqpﬁt??l ?Ja?l%&'nﬁr%tf Gidlat 1i9E §3\}(ﬁtage from the

al ternating-current singl'e-phase electric circuit through current
t r ansf or nerpptentizl transforpet Bnatac iehgnivetrs vbbrgsinpehiswitching meang curr ent

|t roanceoln AR SAIMET Chhe UYL 3G 30 RRALOR RN Bibo Jh1aRLH pYO ! 0°
input neans into a voltage digita & gnal, and converting an anal og out put
of said curthenbpliagplibpsswisbhing mearss2 10t 6 mutdute dret AdD giomakrtst A0, and a

CPU for, co ol I.i ng,.switching of id current in 4t chi ,
cont rol 10| nghg?“rﬁeh ST TRAT f) nesxftgdao(rjipl ?):Illgﬁlgfmthﬁgwgﬂ?%fl%g ra(gié?‘g&;ilﬁD
converter, camcemdnputthagurieatetenctsince rpdiivexd bifneal (ciceuic @) tcsrcandeatned

t hrough curtent transformers hy said.current i.npu aps fromt ata
sanpl od of rF Carieal SRy ShgPeier AR 2o st £ 6P aBY oV RPRg BFERS 507 Ve
i nstrunent afd Hhaiim(&rcwilber)edutrstti ftoGPthec cufreh e sranbforalee CI0 aad dives gy
i nstead of said.electric power, 3 Jul¥'20 2 11. ﬁ mul ti.cjrcuit t%pe
? nst ead

i nstrument I In Y ITef Shramn the, FUITeRY ARSHUTAL R ARdr it Q ctuFe
of sai diel g@apht Cswie¥Eihg Idand 1901.i Ci TR lind YPecurmsit Yoemt 11 &lratde 9,

wherein said CPU conputes the reactive power instead of said electric

pover . transformer 27 and line 2 current from the current transformer 28 fed into
the current input switching means 1901 are selected by the current input
switching means 1901, and fed into the current input means 1801, and the
line 1 current from the current transformer 30 and line 2 current from the

20 current transformer 31 fed into the current input switching means 1902 are
selected by the current input switching means 1902, and fed into the
current input means 1802. The output of the current input means 1801
and output of the current input means 1802 are fed into the A/D converter
1600.

25 The voltage and current fed into the A/D converter 1600 are
sinusoidal waves in this example as shown in Fig. 14A and Fig. 14B. By
the CPU 1700, while controlling the switching by the voltage input means
2000, current input means 1801 and current input means 1802, time shared
multiplex sampling is obtained from the digital output of the A/D

30 converter 1600. For example, z; case of sampling sinusoidal waves of
voltage and current from two lines by the time sharing number of 8 is

explained below.
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13. Amulticircuit type instrument of claim9, wherein said @RulyQooput es
the reactive energy instead of said electric power. 14. A nulticircuit type
i nstrument conprising: voltage i nput means of plural lines for receiving
vol'tages of alternating-current three-phase electric circuit or

al ternating-current single-phase electric circuit, plural current input
nmeans for receiving currents of said alternating-current three-phase
electric circuit or alternating-current single-phase electric circuit

t hrough current transforners in Qhe saqe nunber of letng i nput ans or
more, voltage i nput“RRASECAISARPHELARE 1 wrltaghi andnrHE v UsEmaoUee 4BE i nput
means, currnenfaniglpUines i ddlbigOadaiiehObindMk dredubG . OVAr s difelpbfiAt | nput
means, an A/ D converter converting an anal og output of said voltage input
swi t chi ng fBdig- Afé i S\vape%rgiewd?@?ltnaﬂ ¥pldped, @ spléd-diveveint iy Fag h‘ﬂ% og

out put of sgiyt £YshBNheipoRK o SWhE GNidIPe dTE@NT ok & -Bind FibE Sl 4A 3L signal,
and a CPU for controlling swtching of said voltage i nput swi tching neans

and cur fentbe Hpat2 switagri Apd rehrekencline molint iy Fignd4Bhter kel askmppinex
sanpl i ng O%otili'@of)}’i&xg% cffred! dg?{tﬁe %QHKr‘Si behne 8BY f%?,uit't'ﬂg solfa-Ahgctric

power of all circuits connecte rough current transfiornmers by said
current i npemplimgnpoint of ine ldahe volimge ddpsi switchingp oslaps (A100i sedestisar ed

mul tipl ex. tillglllﬁbé Nélialcier r%ln;[ tﬁé’?gtei rt]isa§ rtyﬂ%%rré) r ?ial n?h]éA'CurVr\@l_;eL%leri\pﬁltsai d CPU
conputes the electric ergy Instead of sald electiric power. }
mul ticircuiswitghjegi meanunt9il ofwicttmsmtliel, cuvharteiinpwtai drd@dPUtleonqurter t he

fact i nst ead, of idelectri : 3 July 2002 7 7.
il 1 o Rou e STl Aaeht e GrAtrRRY 2iide W abal ey Snfifed 1 ne

reactive pawer is,nateadrait ispadf@heeid terrpovvatans fb8meA 2T lahid cthe Cdiirkedty pe
i nstrunent ,of wher ei es. the react%lve ener gy

cla.m 14, si ad CPU conput es,
| natead of BBPHSEIERINE Be3Bndo02 17 ioes he I ERE 1RRA B AT IR (IR
conpri si ng:tradsfbaast 30nad e traRéfRrkr 30l foagr cuReht MANSef OherECEl Vi Ng
vol tages of . al terpating-cyrrent three-phase electric_circuit or
al ternati ndpéhﬁ"éﬁf Cé‘F‘%(j‘lt é’-‘%‘?fafgémetlh&c“t‘ﬁf@‘c‘i’?'bﬁ%f’f“,‘”cél?'r ent input switching
means for switchingtQUerbroWEs 8ieSsBRpBAL D JihOBE SRa & 22! ther viakd i ikputr ent
t hree-phase electric circuit or alternating-current single-phase electric

circuit thriSUSH IR MeaRs t $ HHS S efds stheadineedsivobtige oframpr dec ot eHiali nput

nmeans for negsfiryifher @9t PUtge qurﬁe%ith?H{ Is@Fchi AP We a2 1 66 1Y, ifERRStheaN A/ D
converter converting an anal og output of said voltage input neans into a

vol t age di iWrEAntSngAL frognthecemvert fragsfanmanal ogdotiipeat Grnefgiraes ddr ent
i nput  Meangol fheOcir&it" it o Ghi 3l (§hON&! the@rent input from the current
20 transformer 28, and the current input switching means 1902 switches the
current inputs from the current transformer 30 and current transformer 31
to the current input of line 2, that is, the current input from the current
transformer 31.
" Voltages and currents of line 1 of solid line and line 2 of broken
25 line are digitally converted in the A/D converter 1600, and digitally
converted voltage and current data are entered into the CPU 1700 as
sampling data at respective points, and the electric power is computed.
The time sharing multiplex number between the sampling point at
the basic time shared sampling of time sharing multiplex and a next
30 sampling point, that is, between solid line and solid line in Fig. 14A and
Fig. 14B is determined by the number of switching channels of the current

input switching means 1901 and 1902, that is, the number of current inputs.
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a CPU for controlling switching of said current input sw tchiug0ans,
controlling tine shared nultiplex sanpling of the output of said A/D
converter, and conputing the electric power of all circuits connected to

sai d current i nput switching neans through current transformers fromthe
data sanpl ed sinultaneously by time shared nultiplex. 20. A nulticircuit
type instrunent of claim19, wherein said CPU conputes the electric energy
instead of said electric power. 21. A nulticircuit type instrunent of claim

19, wherel n said CPU conputes the fQ_ower factor instead of said electric
power . 22ln phefrgmele HUlFﬂgtHJé s FiginkhR, simce| the mumpen ks ¥itshing d cpu

conput es ¢fifink AR twe (REWRhe 'sH§E1ﬁ?q\uﬁlTbe$€ihdm%|ﬁ?érhhﬁng%fent%%noﬁ
multicircuit type i nstrument of aim19, wherein said CPU conputes the

reactive Brietigiesihanddenet tbaﬁ@nellegtpm@tsmwéﬁ 23upposing thecnymben t ype
I nstrumengs 9\9%5} Pﬂanﬁc% Eg%?u{hwg %xga’&/l}gzc? thg Jpsramdtmm over

voltage |nputs 0 ura ternat|ng current
t hr ee- i)hasvenlelllemmpirdsondmmd by babker hiaei regwe em sehid lsmgn@ spliddénee| ectric

circuit, GuErentyd GRHle:SW AENL0G APAIS. CRLSVLEH:PY, QFR"s PlEahg cur rent

I
i nput s ent'er ernati hg-curren "Rres- phase efEeeY e circuit
or said attreemapémigd duiedent singl e-phase electric CI rcuit through current
transforner int aid,v | east one

e o el t hge i TR e P el B € e SR opeadh PR PEBR | mput

swi t chi nginpaansitdling @eslnsOBer tHe MREEnGCMbELOE mm@ttorman&lfa@e inpeei vi ng

out put s of said urrent |n ut swt neans, ter convert|ng
an andY ogM§aLHard spreEat 4op 1 ggas; ﬁ'ﬁ 8H§°Ttﬁf 65 ée‘l}{jf“t b‘b Eﬂ”‘gﬂ si gnal ,
and convetifimBgr 3 cAlhOg Ay By 1B sedl 6f i k@Al numdet ofeiapsts ff Ghed Current

di gi tal si nal, and a CPU for controllin wi tching of said vol{age input
Swi t chi ng¥ W& BRYt sHY dehine, éﬁ‘fa‘ﬁsn[ﬁ‘ﬁ‘(‘%an ?éfhl‘\‘f'g WY osMiS g tine

shared MuthdnHe®X o3amR! val0a gy iAf\8 OWitBHingOmesas,dadd Phe QBUAT diBhiberabfl
conputing the electric power of all circuits connected to said
inputs to the current input switching means divided by the number of
15 switching channels of the current input switching means. Therefore, by
using the voltage input switching means and current input switching means,
the multicircuit type watt meter is realized at low cost.  Still more, as in
the embodiment, the effects may be further enhanced by installing the
voltage input switching means in addition to the current input switching
20 means. Moreover, by time shared multiplex sampling, there is no pause
period in data acquisition, and therefore lack of data is avoided, and a
circuit with a large load fluctuation may be measured at high precision.
When such multicircuit type watt meter is constituted, the circuit
constitution can be simplified by integrating other parts than the CPU with
25 the CPU as ASIC. 1In Fig. 17, moreover, the potential transformers are
provided outside of the multicircuit type watt meter 11, but they may be
also incorporated within the multicircuit type watt meter 11.
The number of voltage lines is not limited, and the number of
current circuits is not limited either. The time sharing number is not
30 limited as far as the precision of measurements can be maintained. As a
matter of course, it is not required that the number of lines be equal to the

number of input switching channels. For example, in the case of one
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current input switching neans through current transforners fgQomytdoe2dat a
sanpl ed sinultaneously by tinme shared nultiplex. 25. A nulticircuit type
instrument of claim24, wherein said CPU conputes the electric energy
instead of said electric power. 26. A nulticircuit type instrunent of claim
24, wherein said CPU conputes the power factor instead of said electric
power. 27. A multicircuit type instrunment of claim24, wherein said CPU
conputes the reactive power instead of said electric power. 28. A
multicircuit type instrunment of claim 24, wherein said CPU conputes the
reacti ve enehgyge linst eadcofresaciiceitechid ¢ivieosmeitchidg. chnirelist o fCtHeCihiput t ype

instrunment _conprising: volta i nput neans for receiving plural voltages of
ol ur al 11 neEGRIng g he P SOer GAChARR QS OEHAG A/D) Seerter GrARLFE ToF
al ter nat i nguGént efputSkngs ethahaservad eRddneds Ci rcuit, current input means for

receiving plural currents of said plural = 3 July 2002 |ines of
al ternating- currenYithApeebEies the surrand iBpRE GGy campapshef cyesnt ent

si ngl e- phagi Rl KEkERiRgGhéAY 1908 ARYELt HQHE %%i&ﬂiﬁ%m&gsmﬂ, QArfeqt
automatical ly selecti ng one |ine having voltage out of said plural |ines of
al t er nat i ngpRArresms 1RPbend pHase Epadtmeenscl$@ias dvowal irdiatli7Tagheur r ent

singl e- pha%lt%@?ﬁﬂdt‘-‘seﬁii%L&iobgp‘o%ﬁﬁ‘%‘iti uENﬁH?ﬂ&\frﬁL 2| P88q LBRYLe MEaNS, a
power source section for using the vo age del il vere fromsaid 0]0) r source
swi t chi ng &ettineernss? A0eingtiged 7 sway be composdreofhudltagd inquittmeansd 1i0dst r unent ,

and 10 ele [ ug | f urj.ng, the el ectrd wer from
fhe out put *of +Es RRVEL FEAS 1108 RERRIAGE MBER M My I nRaE Ladh, BNCL,
means, l0heskowniin Hig. #8si gned to neasure continuously the electric power of

other circuit thant hvevith%u Mo f %i lﬁ”ei I igelti fe Rover fg@ilogrgo oceur s ifn any 15

al ternating-current’clitCart GPIEHE Jher Ly li14e,40put se mposed o

voltage input switching means 2100 and voltage input means 2000 as

shown in Fig.17, the current input section composed of current input

switching means 1901, current input switching means 1902, current input

15 means 1801 and current input means 1802 in Fig. 17 may be composed of

current input means 1201, current input means 1202, current input means

1203, current input means 1204, current input switching means 1401 and
current input switching means 1402 as shown in Fig. 15.

In Fig. 17 showing the multicircuit watt meter using the voltage

20 input switching means and the current input switching means, and

performing time shared multiplex sampling, by replacing the multicircuit

type watt meter with a multicircuit type watthour meter, it can be used as

the watthour meter. Also, by replacing the multicircuit type watt meter

with a multicircuit type power factor meter, it can be used as the power

25 factor meter. Further, by replacing the multicircuit type watt meter with

a multicircuit type reactive power meter, it can be used as the reactive

power meter. Moreover, by replacing the multicircuit type watt meter

with a multicircuit type var-hour meter, it can be used as the var-hour

meter.
30 Below are described embodiments of the circuit in Fig. 17 used

as multicircuit type watthour meter, multicircuit type power factor meter,

multicircuit type reactive power meter, and multicircuit type var-hour
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30. Amulticircuit type instrunent of claim29, wherein saigJgyeobzic power
nmeasuri ng neans for neasuring the electric power is replaced by electric
energy neasuring neans for neasuring the electric energy. 20 31. A
milticircuit type instrunment of claim29, wherein said electric power
measuring nmeans for neasuring the electric power is replaced by power
factor nmeasuring neans for neasuring the power factor. 32. A nulticircuit
type instrunment of claim 29, wherein said electric power neasuring neans
for neasuring the electric power is 25 replaced by reactive power neasuring
means fornﬁéaéurlng the reactive power. 33. Anulticircuit type instrunent

of ol aim 29, wheragt $%) ALEANAL 8 ROUPLIIBA Rl NG PEAT Ty Ok o REBAHI 1 O the

el ectric power is replaced by reac Ive ene neasuri ng ans measuri ng
t he react imede0 éﬂlerhywc Mnsmnmucbrt iicisaguei 4s ttlyqa@asﬂsxfrmn’emlrclunplypa ng:

vol tage in for Vi, N vol t ages of, pl ur 80 3
July 2002 oa;& erné)fltﬁ&'e fcﬂ 8ﬁt‘gf'ﬁ Iggxpsf?énsplm el &r)ldcesgfl giﬁlntogﬁﬁe
al ternat i rgastirutént o Fiygl E7 pshaaetted ectric CI rcuit, current input neans for

receiving plural curtent €3 of I ternati r.r ent

t hr ee- phase el ecti®! ScF‘r“Eﬂﬁ‘[m d‘?‘{)QPLté?‘Ir Eﬁ‘? ré ‘tmgfeﬁdf‘anthZés electric
circuit, aeplwved \suuraem&\l\u&nbungtﬁ&cwa@rhofu@rmatﬁronzatd eaht | gpeelieodi ng one
| i ne havi n vol taﬁ’g out of said plural Lipes of alternating-current

t hr eephasé& &Pé‘é‘isr derHif enefeYalt e b ef e ElASHRPON4Igl e- phase el ectric

circuit connectedint RIQYAR 8/éGyVebmpatutidlQUbn MBRNSasikOoPrdn@r dhta @Eder
sel ecting neans for specifying priority order in said plural |ines of

al t er Mt i 1§} @8e radtcurand sapwast siapgeancioysly, themongntary elesti¢ RYVEUr r ent

si ngl e- ph%?ueekseﬁétre'rﬁlﬂcf Fx‘b'xﬁ th@Bfiodu%?Wf%oﬁeﬁ%%@ués%@@bﬁa?@%ﬂ source
swi t ching means so that said power source swtching means ma& sel ect t he

| i ne havi rf§riedts ﬁgemawarmn@emlq Rewpy V@)HCF)PTBFG@T“INISC%K 5 288ur ce

section f%eleahmatmesm'ﬁsqag @@Ath&eém § L@MhsiQupover source switching
section as the power source for ICI rcuit t?/ pe instrunent, and
]

el ectric power nelastieimylticisenit txme wetbowi mgtarford @:ﬁh#r@dp@mrplﬁx om t he
out put,50f e%ﬂx‘p‘i‘m‘éo'tﬂ%gﬁgsﬁ%g#ugm@%cf'aﬂfcéa%tlQ&'thQfe tghlt%% t‘ix‘e!r&%htlt nput

neans, wh t'o nmeasure conti nuous Yy e electri¢ power of
ot her ci r cwidt thiehefior¢ hecipowierhaivang bargelloné flictpetiens fcan |ber meappad 2ti n any
al ternati rﬁéﬁ;ufarreec%mm r Cu'tthapfut he rglwruer alseklilln%ﬁan the measurement of
momentary values such as electric power values. For promotion of
energy-saving, it is important to understand the power consumption
20 accurately, and for accurate understanding of power consumption, multiple
watthour meters are needed. A large space is required for installing
multiple watthour meters, which requires a large cost for installation and
material, but in the multicircuit type watthour meter of the invention,
since the electric energy of multiple circuits can be measured at high
25 precision, both saving of space and lowering of cost are realized.
Next is explained the case of using the circuit in Fig. 17 as
multicircuit type power factor meter. The basic constitution is same as
the case of multicircuit type watt meter for time shared multiplex sampling,
and description of the constitution of Fig. 17 is omitted.
30 In this embodiment, the multicircuit type watt meter in Fig. 17 is

replaced with a multicircuit type power factor meter, and the CPU 1700

computes the power factor, instead of the electric power.
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35. Amulticircuit type instrument of claim 34, wherein sai d33bly@oeztric
power mneasuring neans for neasuring the electric power is replaced by

el ectric energy neasuring neans for neasuring the electric energy. 36.A
mufticircuit typeinstrunent ofclaim 34, wherein saidelectric powerneasuring
meansfor neasuringthe electric power is30 replaced by power factor

nmeasuri ngneans for neasuring the power factor.37. A nulticircuit

typei nstrunent ofclaim34, wherein saidelectric powernmeasuring neansfor

measuri ngthe electric power js 81 3 July 2002 s2 repl aced by reactive
power measuring n&éﬁé’ PB\r,\ﬁ'ﬁeb%%Fi‘}‘fgthtehéf“rae% t"Pﬁé_gf)cMé'r curgnt A"FP!?I?‘E circuit
type 1 nst rylmﬂtaxﬁfouﬁiy@l fﬂe%nodfé’lﬁﬁgl n1sAkd gbeet I'isC dPQRWMRin R AT BBe MBANS
for neasuring the electric power is replaced by reactive energy measuring

means for REUSE CAPamentapakeivgs ofvelgge agd curfemty thecmpmgpiaryyisdugoner
factor meter. caapy 'fiéi ragper\r§& L R9%n 'ifmgkr MRANS1E QO JRCeliMdifNdutht vering

voltages of plural lines of an alternating-current electric power circuit,
current5inpetiogeand fher aveeek vohghamdrivdl pddingnthec urameentaynlvadees hscircuits

coupl ed wi i | ural, L , - r rhi.trarid y coihjni ng neans
for arbi trg?tle?@l“gee 'ec:r?‘ﬁg“atﬁie °é’o¥£%‘%?%§sﬁﬂé a?&%?%npbggﬁidvfe%édg rléﬁf said
current i nphat isetreselectriic phwevehtoage del i vered from sai d vol tage i nput

means, and power fact.or asuring neans._for asurin ower .factor
according 16 the anbnaleBREhds Bofl thece P ediTAts 8 YAYBEL RS SR Beni 1 rari ity
conbi ni ng neaeffectdOe vA weslofivoil rageiah dtcppeent @€ talcalavatlf andtler apparpni Si Ng:

vol t age,i nput neans, for receivi and delivering vqoltages of, plural |ines
of an a0t ePRET OB eshES Bleudiobe P EM e es Pltetdys SRk FibBithbns f o
recei vi ng affdcdetivadrd, g dchy dentingiheesvergeCpowt bg taowplpatk i gdwesai d

plural |ines, voIt?ge-current arpitrari conpini.ng neans for arbitrarily

. |
sel ecting BHAPRBAbIHRIAGOf Hie elicrUds °(§é‘?1i“%%r ed &t dfn SHRPSERG HENPOY AbUt neans

with the veddtageo deldo¥s adisfaxpmesaudisvol tage input nmeans, and reactive
power measuring neans for measuring reactive power according to the
conbi nati on determ ned by°c%$4i T 2YIAEEPONE(APPATEHrRAY§ar i | y conbi ni ng means.

41. A mgwl ticircui intayiRe VSREEd ¥R WAL LERYAIITESiBEe ¢REMRTIre idihy branched
circuits, when adjusting the power factor in the low voltage circuit, for
installation of a power factor adjusting device by power factor
computation and control, a large space is needed for installing multiple
power factor adjusting devices for single circuits, and it requires a large

20 cost for installation and material. It is therefore preferred to adjust the
power factor of multiple circuits by one power factor adjusting device
from the viewpoint of saving space and lowering the cost. Hence by
using the multicircuit type power factor meter of the embodiment in this
power factor adjusting device for multiple circuits, both saving of space

25 and lowering of cost are realized.

Further is explained the case of using the circuit in Fig. 17 as
multicircuit type reactive power meter. The basic constitution is same as
the case of multicircuit type watt meter for time shared multiplex sampling,
and description of the constitution of Fig. 17 is omitted.

30 In this embodiment, the multicircuit type watt meter in Fig. 17 is
replaced with a multicircuit type reactive power meter, and the CPU 1700

computes the reactive power, instead of the electric power.
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vol tage input means for receiving and delivering voltages of Jayoez |ines
of an alternating-current electric power circuit, current input nmeans for
receiving and delivering current values in circuits coupled with said
plural |ines, 3 July 2002 83 voltage-current arbitrarily conbining nmeans
for arbitrarily selecting and conbining the current delivered fromsaid
current input neans with the voltage delivered fromsaid voltage input
means, and reactive energy neasur|ng means for neasuring reactive energy
accordlngtothe corrblr]atl termn sai d t age-current arbltrarlly
conbi ni ng nmeans. A5 ARSTARPEC A apoVRy esﬁ\g‘pﬁ&’{“ %%/ég /—'ig"ﬁf:“’bﬂ%‘
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QFEI QFZVD%@ﬁYvﬁEngA‘ftEe AR £YAlpoler At Appiiret FoARNY the Ao weractdiaF. ASF. Ay
LNUGS$B$*Mosd T-iy- obyaigjed’ [ VFoah chjcapwaj datioa) wapecdhe afivajic ajadpees ca] cal cal
cal] ca]c a] ca! Y-e-5556P66v788* 9==%
¢ ,,},JJDDD][ E?éi%u%—‘@’l GRleGah5 K1 81a4hCak 53l 534h g 2bFRh A
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ANA Jtaf aa&b8b
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ca)ca] ca]ca] ca] caj @a]éwax}dlaz]geadiea]lc,agm]rm% cahea}m]a aa¢ ﬁﬁl}n@&ir@ﬁ%lﬁﬂ] ca] ca] ca]
l ou&,.8". Y~} xsn aJ ca] ca ca] ca] ca] ca] ca] ca] ca aJ ca] ca] ca

ca) ca] cal UApEly R En b€ AhE Gpoay capta) bo) (o] 681 VTl ERLER) 58
0! i R’] #?’h&wﬂc&dd? } &8 nhfl péwel] cza;]tcla] scqheahgahea]cea]b@a]rgs%&teae] c?iggﬂzgg]dfga] ca]
ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cajca a

-1 =] Or C-EHRPY1RKAO £oRH0) 8] l}ak%"nlsﬂa% a*] g‘%t&a%‘&%]‘ ]’Hé\‘}gc “éép&ea] cal ca] ca
] ca] ced cap &b addial @ajmixfgah@a]cea]fsla]sﬁﬁgh@%hccahfea]aaa]1@ ap aﬂrea]aqa}j«a' 6] 0_v_O
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a] cal [ ~~150 e BNEEOW of multiple circuits by _one power factor adjusting device
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Z’e‘l} \C/g} ;g] ]cgg?]]nglgl] %@p]] gg]cga ﬁﬁ%%%]d}ﬁhfé}]ﬁ}l ?gaa(]pga] c!a] caj ca] ca] ca] ca] cal ca
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case of mult:c:rcmt type watt meter for time shared multlplex sampling,
Q?R%?UAWWW\W id_Z a ca cal ca] ca] ca] ca]ca]ca]ca]c
a) ca] Ca] ca'] cafscx])‘(éa]) (s}g c°§ ]“Ct ‘] } 4 ?] ca})rc’z&ﬁ cg] cal[b[[\R\\\H q]*_ * 6_
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]8]C?]] JCJa], caled %%n%%)%q% %ftﬁ%fgg%/évbc%] (\:lg %allcaxlnete]rcaa]n%a]tﬁea]G%C?LB@I 9ghAI i 1]

computes the reactive energy, instead of the electric power.
As mentioned in the above description of the multicircuit type
30 reactive power meter, from the apparent power and reactance rate, the
reactive power is obtained as

reactive power = -sin¢ X apparent power.
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109%&' () -&9° 10 -8 1109 ()- 105 105 10509 10%& () -
Nu~r?bCl 1a' 10%& ( ) I!n\maailmz!&le(n) cﬁYtl@(%&V@)eMrgSLO»mc®) iff an mtegral Value
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10! : S1109%&% 6% TORSBLET FEHR o, 5 5 (- P% ‘?al“d%
& ()-1145! 1®%an(d) 1f 's]aﬂﬂf&ec( )wlu&c ! m&l(n); ahe_ %llird-ﬁ'lﬂs J[Ih%?ef())e/ $#W2Lﬁ)ﬁ/e&' ()- 10
10 103:t 100&' ! 15)‘/ @$' 109&' é -#Dl/ ¢ V\{}J3 t9%& O-/1",
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energy and reactive power. For effective use of electric power, it is
important to understand the reactive energy accurately, and for accurate
10 understanding of reactive energy, multiple var-hour meters are needed.
A large space is required for installing multiple var-hour meters, which
requires a large cost for installation and material, but in the multicircuit
type var-hour meter of the invention, since the reactive energy of multiple
circuits can be measured at high precision, both saving of space and
15 lowering of cost are realized.
(Embodiment 11)
Referring now to Fig. 18, the invention relates to a multicircuit
type instrument constituted to supply source power for the multicircuit
type instrument itself stably regardless of power failure if power failure
20 should occur in any line of the voltage of multiple lines.
In Fig. 18, line 1 (LINE 1) and line 2 (LINE 2) are individually
independent alternating-current electric power circuits. Reference
numeral 15 denotes a multicircuit type watthour meter of the embodiment.
From the alternating-current electric power circuit line 1, line voltage of
25 line 1 is supplied into electric watthour computing means 2500 through
voltage I input means 2200a. Reference numerals 32a and 33a are current
transformers for measuring the circuit currents of line 1, and outputs of the
current transformers 32a and 33a are fed into the watthour computing
means 2500 through current I input means 2300a as a two-phase current.
30 On the other hand, from the alternating-current electric power circuit line

2, line voltage of line 2 is supplied into the watthour computing means

2500 through voltage II input means 2200b. Reference numerals 32b and
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Reference numeral 2600 is power source switching means for
switching the supply of source power of the multicircuit type watthour
meter 15 from either line 1 or line 2. The voltage input of either line 1 or
line 2 selected by this power source switching means 2600 is connected to
a power source section 2400 of the multicircuit type watthour meter 15,

10 and an electric power for operating the multicircuit type watthour meter 15
is supplied to the multicircuit type watthour meter 15.

By thus constituted muliticircuit type watthour meter 15, the
electric energy of line 1 and line 2 is measured. Either voltage input of
line 1 or line 2 selected by the power source switching means 2600 is

15 connected to the power source section 2400 of the multicircuit type
watthour meter 15, and the multicircuit type watthour meter 15 is put
into operation.

First, suppose the line voltage of line 1 fed'through the voltage I
input means 2200a is fed into the power source section 2400 through the

20 power source switching means 2600 to operate the multicircuit type
watthour meter 15. In the multicircuit type watthour meter 15, the
electric energy of line 1 is computed and measured by the watthour
computing means 2500 by the line voltage of line 1 supplied through the
voltage I input means 2200a and the circuit current of line 1 supplied

25 through the current I input means 2300a. Similarly, the electric energy
of line 2 is computed and measured by the watthour computing means 2500
by the line voltage of line 2 supplied through the voltage II input means
22000 and the circuit current of line 2 supplied through the current II input
means 2300b.

30 Supposing power failure occurs at line 1 side, the line voltage of
line 1 is lost. At this time, the power source switching means 2600

switches over from the line voltage of line 1 supplied through the voltage I
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input means 2200a to the line voltage of line 2 supplied through the
voltage II input means 2200b, and the electric power is continuously
supplied into the power source section 2400, so that the multicircuit type
watthour meter 15 can measure the electric energy of line 2 continuously

5 by the line voltage of line 2 supplied through the voltage II input means
2200b at the line 2 side not having power failure and the circuit current
of line 2 supplied through the current IT input means 2300b.

Thus, if power failure should occur in one line while measuring
the electric energy of two independent voltage lines, the electric power is

10  supplied to the multicircuit type watthour meter from the remaining line
having the voltage, so that the electric energy of the remaining line having
the voltage can be measured continuously. In this embodiment, the
multicircuit type instrument is the watthour meter, but the same effects are
obtained if the multicircuit type instrument is watt meter, power factor

15 meter, reactive power meter, or var-hour meter.

(Embodiment 12)

This embodiment comprises priority order selecting means for
switching the power sources in a multicircuit type instrument constituted
so as to supply source power for the multicircuit type instrument itsef

20 stably regardless of power failure.

A constitution of this embodiment is shown in Fig. 19. In Fig.
19, reference numeral 2700 is priority order selecting means, and 16 is a
multicircuit type watthour meter. The other constitution is same as in
Fig. 18 explained above. In thus constituted multicircuit type watthour

25 meter, by the command of the priority order selecting means 2700, power
source switching means 2600 usually selects the line voltage of line 1
supplied through voltage I input means 2200a. Therefore, in the poWer
source section 2400, the line voltage of line 1 supplied through the voltage
I input means 2200a is supplied by priority, and the multicircuit type

30 watthour meter 16 is operated by the line 1 side voltage. In the
multicircuit type watthour meter 16, the electric energy of line 1 is

computed and measured by the watthour computing means 2500 by the line
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voltage of line 1 supplied through the voltage I input means 2200a and the
circuit current of line 1 supplied through the current I input means 2300a.
Similarly, the electric energy of line 2 is computed and measured by the
watthour computing means 2500 by the line voltage of line 2 supplied
through the voltage IT input means 2200b and the circuit current of line 2
supplied through the current II input means 2300b.

Supposing power failure occurs at line 1 side, the line voltage of
line 1 is lost. At this time, the power source switching means 2600
switches over from the line voltage of line 1 supplied through the voltage I
input means 2200a to the line voltage of line 2 supplied through the
voltage Il input means 2200b, and the electric power is continuously
supplied into the power source section 2400, so that the multicircuit type
watthour meter 16 can measure the electric energy of line 2 continuously
by the line voltage of line 2 supplied through the voltage II input means
22000 at the line 2 side not having power failure and the circuit current
of line 2 supplied through the current Il input means 2300b.

Consequently, when the power is recovered at the line 1 side,
after the line 1 side voltage is stabilized, by the command of the priority
order selecting means 2700, the power source switching means 2600
switches the voltage to be supplied to the power source section 2400 to the
line 1 side voltage. If power failure occurs at the line 2 side, the power
source switching means 2600 selects the line 1 side voltage, and the
voltage is supplied to the power source section 2400 from the line 1 side,
so that the multicircuit type watthour meter 16 can operate continuously
without trouble, so that the electric energy of the line 1 side can be
measured.

Thus, by preliminarily selecting the priority order of the line,
which has less power failures and less voltage changes, to be connected to
the power source section 2400, if power failure and recovery are repeated,
the electric power can be stably supplied into the multicircuit type
watthour meter 16, and the electric energy of the line having the voltage

can be measured stably and reliably by reducing the transient phenomena
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Y@10% - & ()_BY@#llQio?T 20 shows an example of an alternating-current electric
power circuit consisting of three independent lines. Line 1 and line 2 are
same as in the embodiments in Fig. 18 and Fig. 19.
From alternating-current electric power circuit line 3, line
10 voltage of line 3 is supplied into watthour computing means 2500 through
voltage III input means 2200c. Reference numerals 32c and 33c are
current transformers for measuring the circuit currents of line 3, and
outputs of the current transformers 32¢ and 33c are fed into the watthour
computing means 2900 through current III input means 2300c as a two-
15 phase current. Reference numeral 17 is a multicircuit type watthour
meter for measuring the electric energy of the alternating-current electric
power circuit having mutually independent three lines, and reference
numeral 2800 is power source switching means for selecting the line to be
connected to the power source section 2400 from three lines of the
20 alternating-current electric power circuit and switching whether power
source electric power is supplied or not. The other constitution is same
as in the embodiment shown in Fig. 19, and duplicate explanation is
omitted.
In thus constituted multicircuit type watthour meter, by the
25 command of the priority order selecting means 2700, power source
switching means 2800 usually selects the line voltage of line 1 supplied
through voltage I input means 2200a. Therefore, in the power source
section 2400, the line voltage of line 1 supplied through the voltage I input
means 2200a is supplied by priority, and the multicircuit type watthour
30 meter 17 is operated by the line 1 side voltage. The multicircuit type
watthour meter 17 computes and measures the electric energy of line 1 by

the line voltage of line 1 supplied through the voltage I input means 2200a
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5 supplied through the current II input means 2300b. Likewise, the

multicircuit type watthour meter 17 computes and measures the electric
energy of line 3 by the line voltage of line 3 supplied through the voltage
IIl input means 2200c and the circuit current of line 3 supplied through the
current IIT input means 2300c.

10 In tﬁe power source switching section 2800, one line voltage is
supplied each from the voltage I input means 2200a, voltage II input means
2200b, and voltage IIl input means 2200c. In the power source switching
section 2800, the voltage to the power source section 2400 is switched
over according to the command from the priority order selecting means

15 2700 so that the three lines may be sequentially selected and switched in
the priority order of , for example, line I voltage, line II voltage and line
III voltage. By feeding the output voltage from the power source
switching section 2800 into the power source section 2400, the
multicircuit type watthour meter 17 is put in operation. Therefore,

20 usually, the line voltage of line 1 supplied through the voltage I input
means 2200a is fed by priority into the power source section 2400, and the
multicircuit type watthour meter 17 is operated by the line 1 side voltage.

If voltage is lost in the line I alternating-current electric power
circuit due to power failure or the like, according to the command of the

25 priority order selecting means 2700, the power source switching means
2800 sv.itches over from the voltage of the voltage I input means 2200a to
the voltage of the voltage Il input means 2200b, and the voltage is
continuously supplied into the power source section 2400, and the
watthour computing means 2900 computes and measures the electric energy

30 of the line 2 alternating-current electric power circuit and line 3
alternating-current electric power circuit. Consequently, when the

power is recovered in the line 1 alternating-current electric power circuit,
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the power source switching means 2800 switches the voltage to be supplied
to the power source section 2400 from the line 1 alternating-current
electric power circuit. If power failure occurs in the line 2 alternating-
5 current electric power circuit, since the line 1 alternating-current electric
power circuit is selected by the priority order selecting means 2700, the
power is continuously supplied to the power source section 2400, so that
the multicircuit type watthour meter 17 can operate continuously, so that
the electric energy of the line 1 alternating-current electric power circuit
10  and line 3 alternating-current electric power circuit can be measured.

If the line 1 alternating-current electric power circuit and line 2
alternating-current electric power circuit both fall in power failure state,
by the priority order selecting means 2700, since it is switched by the
power source switching means 2800 to supply the voltage to the power

15 source section 2400 from the line 3 alternating-current electric power
circuit, the electric energy of the line 3 alternating-current electric power
circuit can be measured. When the power is recovered in the line 1
alternating-current electric power circuit, if the power failure state of the
line 2 alternating-current electric power circuit continues, after the

20 voltage is stabilized in the line 1 alternating-current electric power circuit,
by the priority order selecting means 2700, it is switched by the power
source switching means 2800 to supply the voltage to the power source
section 2400 from the line 1 alternating-current electric power circuit.

Thus, in order that the power source switching section 2800 may

25 always switch to the voltage of the line higher in the priority order, the
priority order selecting means 2700 determines the connection destination,
and supplies electric power to the power source section 2400. Instead of
selecting the circuit having the voltage to be connected to the power
source circuit 2400 and changing the connection on every occasion of

30 occurrence of power failure in the alternating-current electric power
circuit of the line for feeding electric power to the power source section

2400, when the power is recovered in the alternating-current electric
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power circuit of higher priority order, immediately after the voltage is
stabilized, the electric power is supplied to the power source section 2400
from the alternating-current electric power circuit of higher priority order.
Therefore, if power failure and recover occur frequently in the

5 alternating-current electric power circuit of each line, power supply may
be done stably and securely by reducing the power source switching, and
the electric energy in the alternating-current electric power circuit of the
remaining line having the voltage can be securely measured.

Fig. 20 shows three lines of alternating-current electric power

10  circuit, but it is similarly applied to three or more lines for using by
specifying the priority order in the alternating-current electric power
circuit of all lines. The greater the number of lines, the more stable is
the operation of the lines by supplying electric power to the multicircuit
type instrument by specifying the lines with the priority order. In this

15 embodiment, the multicircuit type instrument is the watthour meter, but
the same effects are obtained if the multicircuit type instrument is watt
meter, power factor meter, reactive power meter, or var-hour meter.

(Embodiment 14)

A current transformer of the invention suited to be used in the

20 multicircuit type instrument is described below while referring to the
drawings.

In Fig. 25, reference numeral 51 is a wire to be measured, and 52
is a split type current transformer. Reference numeral 53 is a magnetic
circuit assembly, 56 is a nonmagnetic container, 57 is a band fixing

25 element, 58 is a screw, and 59 is a nut. Fig. 26 shows a constitution of
the magnetic circuit assembly. As shown in Fig. 26, the magnetic circuit
assembly 53 is composed of two divided magnetic elements 54a and 54b,
and two windings 55a and 55b wound on the two divided magnetic elements
54a and 54b according to the current transformer rating. The two divided

30 magnetic elements 54a and 54b form a complete closed magnetic circuit by
adhering butt to butt their cut sections 54a-1 and 54b-1, and 54a-2 and

54b-2, respectively. One end m2 of the winding 55a and one end n2 of
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5 Fig. 28 shows the nonmagnetic container 56. The nonmagnetic
container 56 is made of an elastic material, and it is a ring in appearance,
being separated by the portion indicated by 56-1 (this separated portion is
hereinafter called the opening). Fig. 29 shows a sectional shape of the
nonmagnetic container 56. Fig. 30 shows an enclosed state of the

10 magnetic circuit assembly 53 by the nonmagnetic container 56, and Fig. 31
shows a sectional view in an enclosed state of the magnetic circuit
assembly 53 by the nonmagnetic container 56. In Fig. 31, inside of the
nonmagnetic container 56 are accommodated the magnetic element 54a
wound with the winding 55a, and the magnetic element 54b wound with the

15 winding 55b. The butt junction 54c of the cut section 54a-1 of the
magnetic element 54a and the cut section 54b-1 of the magnetic element
54b is positioned nearly in the center of the opening 56-1 of the
nonmagnetic container 56, and the butt junction 54d of the cut section
54a-2 of the magnetic element 54a and the cut section 54b-2 of the

20 magnetic element 54b is positioned nearly in the center of the main body of
the nonmagnetic container 56 (the position remotest from the opening, in
the center of the arc formed by the nonmagnetic container 56 main body).
The connection ends of one end m2 of the winding 55a and one end n2 of
the winding 55b wound around the magnetic elements 54a and 54b are

25 accommodated in the nonmagnetic container 56. Moreover, as shown in
Fig. 25, the outer circumference of the nonmagnetic container 56 is
tightened by the band fixing element 57, thereby fortifying the magnetic
coupling of the butt junction of the magnetic element 54a and magnetic
element 54b (the junction 54c of the surface 54a-1 and surface 54b-1, and

30 junction 54d of the surface 54a-2 and surface 54b-2). The band fixing
element 57 is tightened by the screw 58 and nut 59 at its opening.

Relating to the split type current transformer thus assembled as
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container 56 is made of an elastic material, the butt junction 54c can be

opened by using the butt junction 54d of the two divided magnetic element

5 54a and magnetic element 54b as the fulcrum as shown in Fig. 32.
Therefore, after opening the butt junction 54c and passing in the wire to be
measured 51, the butt junction 54c is closed again, and therefore it can be
placed easily by tightening the outer circumference of the nonmagnetic
container 56 by the band fixing element 57.

10 Fig. 33 shows a state of installing plural split type current
transformers in plural wires to be measured disposed at narrow intervals.
According to the split type current transformer of the embodiment, two
divided magnetic elements are contained in the elastic nonmagnetic
container which can be opened, and the nonmagnetic container is tightened

15 by one band fixing element, and therefore if plural wires to be measured
are disposed at narrow intervals, it is possible to install easily in a narrow
space. Moreover, since the tightening portion 57a is disposed at one
position only, the tightening portion 57a may be easily positioned always
at the upper side of the plural disposed wire groups, so that working

20 efficiency may be enhanced. It, however, does not mean that the
tightening portion 57a must be always positioned at the upper side of the
plural disposed wire groups. The tightening portion 57a may be selected
in its position depending on the condition of installation.

Further according to the split type current transformer of the

25 embodiment, since the two divided magnetic elements are contained in a
nonmagnetic container of one-body structure, it can be installed so that the
same surfaces may always contact with each other. It is particularly
effective when it is required to join the cut sections butt to butt with each
other, such as the case in which the magnetic element is cut off from a ring

30 core. Moreover, since it is designed to tighten by the band fixing
element, a high contact is obtained at the abutting surfaces, and the

abutting surfaces are not deviated. Therefore, a high magnetic coupling
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it is not necessary to connect when installing the split type current
transformer, and there is no possibility of wrong connection when
installing. It is further possible to lower the risk of wire breakage.

10 In this embodiment, the sectional shape of the nonmagnetic
container is shown in Fig. 29, but the section of the nonmagnetic container
is not limited to this shape alone, and the shape is not particularly limited
as far as it is designed to envelope the magnetic circuit assembly wound
with windings.

15 (Embodiment 15)

Other embodiment of the current transformer of the invention
suited to be used in the multicircuit type instrument is described below
while referring to the accompanying drawings.

In Fig. 34, reference numeral 60 is an elastic nonmagnetic

20 container, and a notch 61 is provided near the butt junction 54d of the
magnetic element 54a and magnetic element 54b.  Fig. 35 is its magnified
view. In Fig. 35, an inverted-V notch 61 is provided inside of the
fulcrum having the elastic nonmagnetic container 60. By forming this
notch 61, the inside of the nonmagnetic container 60 is more easily

25 expanded, and when opening the opening side of the nonmagnetic container
60, a wider opening angle is obtained, which is a great benefit.

(Embodiment 16)

Fig. 36 shows a different embodiment of the current transformer
of the invention. In Fig. 36, reference numeral 62 is an elastic

30 nonmagnetic container, 54a is one of the divided magnetic elements, and
54b is other divided magnetic element. This embodiment relates to the

relation of the nonmagnetic container 62 and the magnetic elements 54a
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the nonmagnetic container 62 at the magnetic element 54a side serves as

the guide of the end of the magnetic element 54b. That is, when the end

54a-1 of the magnetic element 54a and the end 54b-1 of the magnetic

10 element 54b are joined butt to butt, by inserting the end of the magnetic
element 54b along the inside 63 of the nonmagnetic container 62, the end
54a-1 and end 54b-1 can be easily joined without deviation, not requiring
any particular positioning.

Therefore, the joining precision is high at the butt junction 54c

15 of the magnetic element 54a and magnetic element 54b, and a secure
magnetic coupling is obtained, and therefore the split type current
transformer high in reliability in installation and high in working
efficiency is obtained.

(Embodiment 17)

20 Fig. 37 shows other different embodiment of the current
transformer of the invention. In Fig. 37, reference numeral 64 is a
nonmagnetic container, 54a is one of the divided magnetic elements, and
54b is other divided magnetic element. This embodiment relates to the
structure of the nonmagnetic container 64 at the fulcrum near the butt

25 junction 54d of the magnetic element 54a and magnetic element 54b. In
this embodiment, an €Q -shaped loop 65 is provided at the fulcrum of the
nonmagnetic container 64, and by the elasticity of this loop 65, the
opening angle of the opening of the nonmagnetic container 64 is widened.
In this embodiment, the same effect is obtained if the portion of the £ -

30 shape is formed in an inverted-U shape,

Such shape may be easily realized by molding a resin. By

forming the fulcrum in a loop shape, the elasticity is more easily obtained,

68
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and it is advantageously possible to form an integral structure by using a
resin of relatively low elasticity.

(Embodiment 18)

Fig. 38 shows a further different embodiment of the current
transformer of the invention. In Fig. 38, the same parts as in Fig. 25 to
Fig. 37 are identified with same reference numerals.

Fig. 38 shows a tightened state of a magnetic circuit assembly 53
accommodated in a nonmagnetic container 66 by a band fixing element 57.
Reference numeral 67 is a fulcrum provided in the nonmagnetic container
66, 68a and 68b are band fixing element accommodating parts provided in
the nonmagnetic container 66, and the band fixing element accommodating
parts 68a and 68b are provided on the outer circumference of the
nonmagnetic container 66. Fig. 39 is a sectional view of part A-A of the
band fixing element accommodating part 68a shown in Fig. 38. In Fig. 39,
reference numeral 68a is a guide groove opened upward, and the band
fixing element accommodating part 68a is formed of the main body of the
nonmagnetic container 66 and an outer wall 69a. Fig. 40 is a sectional
view of part B-B of the band fixing element accommodating parts 68b
shown in Fig. 38. In Fig. 40, reference numeral 68b is a guide groove
opened downward, and the band fixing element accommodating part 68b is
formed of the main body of the nonmagnetic container 66 and an outer wall
69b. By thus constituting the band fixing element accommodating parts
68a and 68b, the outer walls 69a and 69b serve as guide for mounting the
band fixing element 57, and the band fixing element 57 can be hardly
detached by the upward groove 68a and downward groove 68b.

Fig. 41 is a detailed drawing of the fulcrum 67 provided in part
of the outer circumference formed of the outer wall 69a of the band fixing
element accommodating part 68a. Part of the outer wall 69a is formed in
an £ -shape as the fulcrum 67, and the right and left sides of the
nonmagnetic container 66 are connected only by the fulcrum 67 formed in
the €2 -shape to be in one body. When the fulcrum 67 is constituted as

shown in Fig. 41, the band fixing element 57 is contained in the guide

69
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groove 68a and 68b formed of the main body of the nonmagnetic container

66 and the outer wall 69a, and therefore the band fixing element 57 does

not interfere with the fulcrum 67, and tightening by the band fixing

element 57 may be uniform over the entire circumference of the

5 nonmagnetic container 66. Besides, by forming the fulcrum in the Q-

shape, the elasticity is obtained more easily, and hence the opening 54c

can be opened more easily and widely, so that the working efficiency in
installation may be substantially enhanced.

Fig. 42 shows a section of part C-C of the current transformer in

10 embodiment 18 shown in Fig. 38. When accommodating the magnetic

circuit assembly 53 into the nonmagnetic container 66, a band elastic

element 70 is inserted in the gap between the nonmagnetic container 66

and magnetic circuit assembly 53 along the magnetic circuit ass'embly 53.

The band elastic element 70 serves as a cushion to the magnetic circuit

15 assembly 53, and when the nonmagnetic container 66 is tightened by the

band fixing element 57, the magnetic circuit assembly 53 receives a

pressure in the contracting direction by the elastic force of the magnetic

element 70. Therefore, at the butt junctions 54c and 54d of the magnetic

elements 54a and 54b, the pressure is mutually received between the

20 magnetic element ends 54a-1 and 54b-1, and between the magnetic element

ends 54a-2 and 54b-2, so that it is effective to tighten firmly without
causing gap due to inclination of surfaces.

Thus, in the split type current transformer of the embodiment,

the configuration of the nonmagnetic container 66 and magnetic circuit

25 assembly 53 is maintained by the elastic force of the band elastic element

70 inserted in the gap of the nonmagnetic container 66 and magnetic

circuit assembly 53 along the outer circumference of the magnetic circuit

assembly 53. On the other hand, as shown in Fig. 43 or Fig. 44, deviation

or inclination of the abutting surfaces of the magnetic element ends 54a-1

30 and 54b-1 or abutting surfaces of magnetic element ends 54a-2 and 54b-2

at the butt junctions 54c and 54d of the magnetic elements 54a and 54b can

be easily corrected, regardless of the elastic force of the elastic element

70
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After correction of deviation or inclination above, while
tightening with the band fixing element 57, as shown in Fig. 45, by filling
and curing the remaining gap in the nonmagnetic container 66 with an

5 elastic filler 73, the configuration after correction can be maintained.
After curing of the filler 73, if the band fixing element 57 is loosened, the
correct configuration is maintained by the filler 73. If a slight gap or
inclination should occur in the abutting surfaces of the magnetic element
ends 54a-1 and 54b’-1 or abutting surfaces of the magnetic element ends

10 54a-2 and 54b-2, it is easy to join the surfaces tightly by tightening again
by the band fixing element 57.

Thus, according to the split type current transformer of the
embodiment, it is easy to assemble because the guide grooves of the band
fixing element 57 are formed in the nonmagnetic container 66. Besides,

15 the opening 54c can be opened more easily and widely, and if the band
fixing element 57 is loosened, a correct configuration is maintained by the
filler 73, and therefore the working efficiency in installation can be
notably enhanced, and a high reliability is obtained.

(Embodiment 19)

20 Fig. 46 and Fig. 47 show a further different embodiment of a
current transformer of the invention. In Fig. 46 and Fig. 47, reference
numerals 71a and 71b are nonmagnetic containers, 54a is one of the
divided magnetic elements, and 54b is other divided magnetic element.
This embodiment relates to a constitution of the nonmagnetic container 71

25 and the band fixing element 57 at the fulcrum near the butt junction 54d of
the magnetic element 54a and magnetic element 54b.

In this embodiment, the magnetic elements S4a and 54b wound
with the winding are accommodated in separate nonmagnetic containers
71a and 71b. In the embodiment, at the butt junction 54c side, it has the

30 same structure as in embodiment 14 in Fig. 25, but at the butt junction 54d
side, the magnetic element ends 54a-2 and 54b-2 project out of the

nonmagnetic containers 71a and 71b, and are joined butt to butt outside of

71
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According to this embodiment, since the band fixing element 57
is made of an elastic material, it is easy to open the opening 57a of the
band fixing element 57 around the fulcrum 57b (that is, near the butt

15 junction 54d), and the strength of the fulcrum can be assured. Also
according to this embodiment, since the nonmagnetic containers 71a and
71b are not required to be made of elastic material, they can be made of
easy-to-mold resin, and the wall thickness of the containers can be reduced,
so that the split type current transformer may be further reduced in size.

20
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current input means for receiving and delivering current values in circuits
coupled with said plural lines.

voltage-current arbitrarily combining means for arbitrarily selecting and
combining the current delivered from said current input means with the voltage
delivered from said voltage input means, and

electric power measuring means for measuring electric powers according to the
combination determined by said voltage-current arbitrarily combining means.

2. A multicircuit type watt meter of claim 1, wherein the voltage-current
combining means has changeover switches for receiving voltages from plural voltage
input means and selecting only one of said voltage inputs, disposed by the same number
as the number of said electric power measuring means.

3. A multicircuit type watthour meter comprising:

voltage input means for receiving and delivering voltages of plural lines of an
alternatimg-current electric power circuit,

current input means for receiving and delivering current values circuits coupled
with said plural lines,

voltage-current arbitrarily combining means for arbitrarily selecting and
combining the current delivered from said current input means with the voltage
delivered from said voltage input means.

electric energy measuring means for measuring the electric energy according to
the combination determined by said voltage-current arbitrarily combining means.

4. A multicircutt type watthour meter of claim 3, wherein the voltage-
current combining means has changeover switches for receiving voltages from plural
voltage input means and selecting only one of said voltage inputs, disposed by the same

number as the number of said electric
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delivered from said voltage input means,

current switching means for delivering current values delivered from said
current input means one by one by time sharing, and

electric power measuring means for measuring the electric power of the
multiple circuits from the voltages entered from said voltage-current combining means
and currents entered from said current switching means,

wherein said electric power measuring means is composed of time shared
measuring means for sampling the voltages entered from said voltage-current combining
means and currents entered from said current switching means by time sharing, and
measuring by converting the time shared sampled analog data into digital data, and an
electric power computing section for measuring the electric power from said digital data
of current and voltage delivered from said time shared measuring means.

6. A multicircuit type watthour meter comprising:

voltage input means for receiving and delivering voltages of plural lines of an
alternating-current electric power circuit,

current input means for receiving and delivering current values in circuits
coupled with said plural lines,

voltage-current arbitrarily combining means for arbitrarily selecting and
combining the current delivered from said current input means with the voltage
delivered from said voltage input means,

current switching means for delivering current values delivered
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A multicircuit type watt meter comprising:

voltage input means for receiving and delivering voltages of plural lines of an

alternating-current electric power circuit,

current input means for receiving and delivering plural currents and

an electric power measuring section,

wherein said electric power measuring section is composed of time shared

measuring means for-sampling the voltages entered from said voltage input means and
currents entered from said current input means by time sharing, and measuring by
converting the time shared sampled analog data into digital data, and an electric power
computing section for storing the voltage digital data delivered from said time shared
measuring means in a memory, combining said voltage digital data arbitrarily with
current digital data delivered from said time shared measuring means, and measuring the

electric power from said combined current digital data and voltage digital data.

8. A multicircuit type watthour meter comprising:
voltage mput means for receiving and delivering voltages of plural lines of an
alternating-current electric power circuit,

current input means for receiving and delivering plural currents, and
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wherein said electric energy measuring section is composed of time shared
measuring means for sampling the voltages entered from said voltage input means and
currents entered from said current input means by time sharing, and measuring by
converting the time shared sampled analog data into digital data, and an electric energy
computing section for storing the voltage digital data delivered from said time shared
measuring means in a memory, combining said voltage digital data arbitrarily with
current digital data delivered from said time shared measuring means, and measuring the

electric energy from said combined current digital data and voltage digital data.

9. A multicircuit type instrument comprising:

at least one line or more of voltage input means for receiving voltages of
alternating-current three-phase electric circuit or alternating-current single-phase electric
circuit,

plural current input means for receiving currents of said alternating-current
three-phase electric circuit or said alternating-current single-phase electric circuit
through current transformers,

current input switching means for switching over said current input means,

an A/D converter converting an analog output of said voltage input means into a
voltage digital signal, and converting an analog output of said current input switching
means into a current digital signal, and

a CPU for controlling switching of said current input switching means,
controlling time shared multiplex sampling of the output of said A/D converter, and
computing the electric power of all circuits connected through current transformers by
said current input means from the data sampled simultaneously by time shared

multiplex.

10. A multicircuit type instrument of claim 9, wherein said CPU computes

the electric energy instead of said electric power.
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voltage input switching means for switching over said voltage input means,
current input switching means for switching over said current input means,
an A/D converter converting an analog output of said voltage input switching
means 1nto a voltage digital signal, and converting an analog output of said current input
switching means into a current digital signal, and
a CPU for controlling switching of said voltage input switching means and
current input switching means, controlling time shared multiplex sampling of the output
of said A/D converter, and computing the electric power of all circuits connected
through current transformers by said current input means from the data sampled
simultaneously by time shared multiplex.
15. A multicircuit type instrument of claim 14, wherein said CPU computes
the electric energy instead of said electric power.
16. A multicircuit type instrument of claim 14, wherein said CPU computes

the power factor instead of said electric power.
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19. A multicircuit type instrument comprising:

at least one line or more of voltage input means for receiving voltages of
alternating-current three-phase electric circuit or alternating-current single-phase electric
circuit,

current input switching means for switching over currents entered from said
alternating-current three-phase electric circuit or alternating-current single-phase electric
circuit through current transformers,

at least one or more current input means for receiving outputs of said current
input switching means,

an A/D converter converting an analog output of said voltage input means into a
voltage digital signal, and converting an analog output of said current input means into a
current digital signal, and

a CPU for controlling switching of said current input switching means,
controlling time shared multiplex sampling of the output of said A/D converter, and
computing the electric power of all circuits connected to said current input switching
means through current transformers from the data sampled simultaneously by time
shared multiplex.

20. A multicircuit type instrument of claim 19, wherein said CPU computes
the electric energy instead of said electric power.

21. A multicircuit type instrument of claim 19, wherein said CPU computes
the power factor instead of said electric power.

22, A multicircuit type instrument of claim 19, wherein said CPU computes
the reactive power instead of said electric power.

23. A multicircuit type instrument of claim 19, wherein said CPU computes
the reactive energy instead of said electric power.

24, A multicircuit type instrument comprising:

voltage input switching means for switching over voltage inputs of plural
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voltage digital signal, and converting an analog output of said current input means into a
current digital signal, and
a CPU for controlling switching of said voltage input switching means and said
current input switching means, controlling time shared multiplex sampling of the output
of said A/D converter, and computing the electric power of all circuits connected to said
current input switching means through current transformers from the data sampled
simultaneously by time shared multiplex.
25, A multicircuit type instrument of claim 24, wherein said CPU computes
the electric energy instead of said electric power.
26. A multicircuit type instrument of claim 24, wherein said CPU computes
the power factor instead of said electric power.
27. A multicircuit type instrument of claim 24, wherein said CPU computes
the reactive power instead of said electric power.
28. A multicircuit type instrument of claim 24, wherein said CPU computes
the reactive energy instead of said electric power.
29, A multicircuit type instrument comprising:
voltage input means for receiving plural voltages of plural lines of alternating-
current three-phase electric circuit or alternating-current single-phase electric circuit,

current input means for receiving plural currents of said plural
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electric power measuring means for measuring the electric power is
replaced by power factor measuring means for measuring the power factor.

32. A multicircuit type instrument of claim 29, wherein said
electric power measuring means for measuring the electric power is

25 replaced by reactive power measuring means for measuring the reactive
power,

33. A multicircuit type instrument of claim 29, wherein said
electric power measuring means for measuring the electric power is
replaced by reactive energy measuring means for measuring the reactive

30 energy.
34. A multicircuit type instrument comprising:

voltage input means for receiving plural voltages of plural lines
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of alternating-current three-phase electric circuit or alternating-current
single-phase electric circuit,

current input means for receiving plural currents of said plural
lines of alternating-current three-phase electric circuit or alternating-

5 current single-phase electric circuit,

a power source switching section for automatically selecting one
line having voltage out of said plural lines of alternating-current three-
phase electric circuit or alternating-current single-phase electric circuit
connected through said voltage input means,

10 priority order selecting means for specifying priority order in
said plural lines of alternating-current three-phase electric circuit or
alternating-current single-phase electric circuit, and issuing a command to
said power source switching means so that said power source switching
means may select the line having voltage according to the priority order,

15 a power source section for using the voltage delivered from said
power source switching section as the power source for the multicircuit
type instrument, and

electric power measuring means for measuring the electric
power from the output of said voltage input means and output of said

20 current input means,

wherein it is designed to measure continuously the electric power
of other circuit than the power failure line if power failure occurs in any
alternating-current circuit of the plural lines.

35. A multicircuit type instrument of claim 34, wherein said

25 electric power measuring means for measuring the electric power is
replaced by electric energy measuring means for measuring the electric
energy.

36. A multicircuit type instrument of claim 34, wherein said
electric power measuring means for measuring the electric power is

30 replaced by power factor measuring means for measuring the power factor.

37. A multicircuit type instrument of claim 34, wherein said

electric power measuring means for measuring the electric power is
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replaced by reactive power measuring means for measuring the reactive power.

38. A multicircuit type instrument of claim 34, wherein said electric power
measuring means for measuring the electric power is replaced by reactive energy

measuring means for measuring the reactive energy.

39. A multicircuit type power factor meter comprising:

voltage input means for receiving and delivering voltages of plural lines of an
alternating-current electric power circuit,

current input means for receiving and delivering current values in circuits
coupled with said plural lines,

voltage-current arbitrarily combining means for arbitrarily selecting and
combining the current delivered from said current input means with the voltage
delivered from said voltage input means, and

power factor measuring means for measuring power factor according to the
combination determined by said voltage-current arbitrarily combining means.

40. A multicircuit type reactive watt meter comprising:

voltage input means for receiving and delivering voltages of plural lines of an
alternating-current electric power circuit,

current input means for receiving and delivering current values in circuits
coupled with said plural lines,

voltage-current arbitrarily combining means for arbitrarily selecting and
combining the current delivered from said current input means with the voltage
delivered from said voltage input means, and

reactive power measuring means for measuring reactive power according to the
combination determined by said voltage-current arbitrarily combining means.

41. A multicircuit type reactive watthour meter comprising:

voltage input means for receiving and delivering voltages of plural lines of an
alternating-current electric power circuit,

current input means for receiving and delivering current values in circuits

coupled with said plural lines,
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voltage-current arbitrarily combining means for arbitrarily selecting and
combining the current delivered from said current input means with the voltage
delivered from said voltage input means, and

reactive energy measuring means for measuring reactive energy according to the

combination determined by said voltage-current arbitrarily combining means.



