9 Novenber 2005 1 Title of the Invention Milticircuit type instrunent and
split type current transforner for use in neasurenent thereof Background
of the Invention The present invention relates to a nul t9Nevembsr 2005y pe
instrunment for neasuring various electric power quantities by receiving
voltages from plural lines of alternating-current three-phase circuit or
al ternating- current single-phase cirkuit and currents in the same nunber
as th% Hl Jf’j‘lhc lene 10n nore, and a Sp||t: type current transforner for:
ob'taining” suc curr instrunment. A conventional nulticircuit type ‘-

i nstrunment i SMaMpllcaldile twe ineframidmgadd sbiig. typk. ciirgnt 2dadsfopmei rcui t

di agram showng a nmulticircuit type watthour nmeter in-a nmulticircuit type
i nst r feEee ipmepygirement thetedfence nunerals 21, 22 and 23 are step-down
transforners which step down. fromprinmary voltage to secondary voltage,
and 24, 25 and 26 are potential transforners known as PT. Reference
nunmer Aaxkgrotnd 32 taednventivant transformers for transformng the current
value of each_circuit into a cuhr&fint val ue fgr peasurenent. This prior art

shows a multi dPRECRACSERY PBYERIEPRHGIR et HULIGHED Y Y R ARSBIEAL pover of
- each ghf Gldsul {fM £36Hs Letmrfe%@eﬁ gl file§ G xtecrewlrn%n&omgéshﬁ%mporrposed
power receiving circuit Voltage |nput means "100 i s vol tage i nput neans. of
pl ur alpleraledimasd dfn afl teenedagpiwrent Rihgeephase tycuhte areadterhetingecei vi ng
voltage from lines, .that is, line lto line II] ren put means
200 | Surisitetipal-pBass STiryitARF SHELeT O (e AR RRASE Ic Blvel ts s the
vol t agfes BRUALDIO) 2B £, AN tiPe LG r EXQTRIR £ AnEd Gor 2dbiatniny SeEPOSEd
to.receive currents fromsix circuits, that is, circuit™l to circuit VI.
Power CumtSaso ipags-ntalre iostramendgy nmeasuring means 900 is:di sposed
cor r espondi ng .t e nu current i nput  neans..s re the
power or ener ﬁoﬁlvteﬂéloélﬁﬁemﬁl%gcuu ttyﬁe HiRFEERE r‘fg Fx%eaéﬁ‘ggaﬁ t he
exanplrefdrdify Go KA, 290" I BERODIIHG ERcEitr Elighah Huw iRt a 2Wdiddraiitcuit Vi
current 206:; it I's constituted to neasure the. power or energy in circuits
9 Novéﬁggrwz@(j@ur meter in a multicircuit type instrument. In Fig. 21,

reference numerals 21, 22 and 23 are step-down transformers which step

down from primary voltage to secondary voltage, and 24, 25 and 26 are
potential transformers known as PT. Reference numerals 27 to 32 are
current transformers for transforming the current value of each circuit into
‘a current valu__g for measurement. This pfior\art shows a multicircuit type
watthour meter designed to measure the power of each ciréuit from eaEh'

line voltage and circuit current of thus composed power recewmg c1rcu1t

& fnput means: 100 is voltagc input means of plufal llnes

and in the examplc in Fig. 21 it is the means for,%r""‘ 'fg'-Vﬂltage ftom'l

three lmes that is, line I to line 1II. Cuirent m‘gut weans 2007is ‘means
for recclvmg currents from the same number of circuits as the voltage:
inputs or more,- and in the -example in Flg. 21 it is composed to receive
currents from six circuits, t'hét ‘is,"_ circuit I to circuit VI. Power
) measuring‘ means or énergy' nieaSuriug means 900 is disposed
correspondmg 10 the numbcr of current mput means S0 as to mcasurc the
o power . or energy in the same number as the current input means. _In the
' example in Fig. 21, corrrespond.mg‘ to circuit T c_urr_ent__201 to circuit VI

~_current 206, it is constituted to measure the power or energy in six circuits-




2 fromcircuit | power neasuring section or energy neasuring section 901 to
circuit VI power measuring section or energy neasuring section 906. On the
ot her hand, each voltage input of plural Iines fromthe9Nwth@geosnput mans
100 is specifically conbined with any one of the circuit | power neasuring
section or energy nmeasuring section 901 to circuit VI power neasuring '
section or energy neasuring section 906 provided in the power measuring

means or energy neasuring neans 900. In the exanple in Fig. 21, line |
vol t agfroldtidcuicDPOREeE @fle ds@rid E€tidn br 3RErH) Medkhirinly RV BRI I NQ
section or energy neasuring section. 901 and 902, line Il voltage 102 to

ci r cui BITFR{t Xﬁd’%‘iq{dﬁ%sqf‘w&)ém?mﬂrﬁ?awghgn%@elﬁlmsmtlehé‘ro@y measuri ng

sect i on 903 ang, 44, oand 4418 Lids VERERISRR0% BLERT GH Welplyel Toui L V

.pover neasuring section of ererg uriRg sect Furt her,

Ci rcui voltageinpit m804 100 1@|srpeuifﬁcal‘l/jr co b eed wﬁﬁﬁaﬁfr Qn@wmmtcﬁdcmespect ively
to cirgcuit | power .neasurjing section or energy neasuring section 901 to
circuil P\?I‘VeﬂoW@Fs‘h‘é&élﬁel"H@n SEEAPESY SteashEngysIRtbePOAgtes ebiceh V06, and it

i's deshg%gr%&sw?lﬁﬁgt??ﬁ?f rpﬁvﬁ%g%e 3{%59&1@& %06l ICbLUlhéd 1}:1”thteh' S prior

-art, e conbl nat ne vol Tage an rren CII‘C I's al'ways fixed.
St nce phwecaombisnaidgomeahs oeaaﬂergplm@@ariﬂ’gpmteaanéoeach current input is
fixed in this conventl one} nsti tutl on, as the watt neter or_ watthoar

meter, it can PetR&&F28RL§ Wn e 21y dikfe Tovoitge | 14 deCHRRASESd 0P current
c1 1 oUl el o7 FhACSeLBRORE hodd ABLchiG. sHOMENCh: iRy agtskisl notal | fng

these instrunents, the nu of current lines corres I ng to the nunber
~of wvol S‘agéml i9lﬂésarids9®|2),tllabv11éyas>ltafgexmﬂ, ttandcuhellmmmﬂewxroﬁltﬂéédewsr| n each

voltage |ine e. nunber of branched current_circ S s, npt ways.
Loeer PReasiting f dutioh Trrme Py Toaing RECUST oo AR 0 18 T8 S o1 6

or wat{hndge W3e(§cﬁ€ﬁﬂ0‘v AR clllbd edodirantidglyg sboibRic PEd@y art, the
exanpl e of measuring the power or energy is nentioned, but it i'§ the sanme

when nEgssuting sechion 808cmd 20 powndrfurtherariredied: cudr ber 80 rreecicivital

mul ti Cl\frlctlsjtlxrtregy%%ﬁl Qrset rclcj)rx{ggtt:ted respec%lé}y tg c1rchg)1\€e powleO(I)nSeaSUflﬂg

‘section or energy measuring section 901 to circuit VI power measuring
section or energy measuring section 906, and it is designed to measure the
power or energy of six circuits.  In this prior art, the combination of line

~ voltage and current circuit is always fixed. Since the combination of
each voltage input and each current input is fixed in this conventional
constitution, as the watt ni_eter_or watthour meter, it can be used only in the
range_of:th‘.e'--l-i‘rpited number-_of current circuits determined ih each voltage
line. | |

| . However, when actually installing these {.nstruments, the number
of current lines-'corresponding to the number of voltage lines is not always

- fixed, and the number of feeders in each volt.age line (the number of
-branched current circuits) is not always specxf;c, and the number of

measuring cxrcuzts prepared as watt meters or watthour meters cannot be-

| utlllzed effectlvely . ' |

‘ In this prior art, the example of measurlng the power or energy is

' mentioned, but it is the same . when measurmg other electnc power -

 quantities. ' '

Other conventional multicircuit type instrument for computing .




3 various electric power quantities from sanpling of waveforns of plural
input circuits is described by referring to an exanple disclosed in
Japanese Laid-open Patent No. 10-26641. Fig. 22 is a blootkesibeagooam show ng
this conventional nmulticircuit instrunment. In Fig. 22, reference nuneral
2200 is voltage-current detecting nmeans conposed of voltage detecting
means 220l1a to 220Na and current detjecting neans 2201b to 220Nb provi ded
in each circuit to be neasured (circuit 1 to circuit N), 2300 is input

Ci r CUi ty2¢IARICRNEFic "FAREr quahPRidsS fRIe Glak Si RPVEY wAVREN mSBASHAY Means,
and 2500 is each circuit electric power anmount conputing neans. The input
ci rcui tinphhpgeniters deansb2ddy fefetrong W aoke yimp izl disclgsgdsi nf kagane be

vol t agg-cyrrent ,det in § 2200.in each circuit to be .neasured and
issue ieIﬁal l'oe%et“r F?ﬁtcﬂgﬁ?' g?fgg’%gﬁrreasuri ng means. The swi tching operation of
this input cireu t2rnpeeeyedidiRanSsik3Plhgd thishOWRentid@nalbinhltiddecuin Fig. 23,

the axis of abscissas is the time axis, and it shows the timng of output
by the ippymeaity cuils EFhangebvaefarenns 28GRl 224§ t bhivdtagrecnmgats from.
the vol t age..detectin ns, 2201 nd. __cu [ means
2501 (1 BI0RG e R P 7€ Phabg RedipRifen 40N RN FALTTON)

and pulagsedtldeelting. mehlsSIDVIY he PHINOdp@fvided dut eaclhfcitdyiuttd beom t he

vol tage detecting neans 2201a to 220Na_ and current detecting nmeans 2201b to
220Nb imedsuredi(Firguitc] tegigcyit N), 2300 iiapw ifctHeCh INRFOVET rRRADS: .
change 2 : S E | f..out-put of the
nput s 20 PR B HE A M Freu b A G0RGST ah o RPES BaR IR Toans
2201b hatettrée popit agidwiti domperiggavernsneans 2300. Further, Tl is a pul se

wi dt h corresponding-to a_selection period (unit tipe) of_ selecting each
circuit to be rB&sifRY Bifclfe ChAPEEOYST QA ScRAAdebidp MEHSE Eg‘ffél T2is a

sel ect iiﬂgup@f'r%ﬁn (ﬁj’-ﬁé bSﬁa%%-&ﬂ?QutC& t%EiihgtxﬂeQEs 88UnChch 18nit3td Ge @
repetition period of refeating selection by the input circuit changeover
neans 288&suredii aid iisse¢uinv alentict potire wholuatt nresofingelmeanisng @hE circuits

once each. In this input_circuit changeoyer means 230.Q,_ the sel ection

peri od SWitchingseperafion ahsRistinguf fiegal CRarespY Beans 2300tk W current
peri Od’in’-f"&q z%.NOY@@‘*?E.rzipﬁé axis of abscissas is the time axis, and it shows

the timing of output by the input circuit changeover means 2300 by
switching the inputs from the voltage detecting means 2201a to 220Na and
current detecting means 2201b to 220Nb in the circuits to be measured
(circuit 1 to circu'.i'-t N), and pulses C,, Cz, ... Cx s_how the period of output.
~of inputs from the voltage detecting means 2201a to 220Na and curreat
detecting means .22015 to 220Nb in circuit 1, circuit 2, ... circuit N by the
input circuit changeover means 2300. For e'xamﬁle,' C1 denotes the
rperiod of output of the inputs from the voltage defecting means 2201a and
current detecting means-2.201b by the inpui circuit changeover means 2300.

~ Further, T1is a pulse width corresponding to a selection period (unit .ti‘me)
- of 'selccting each circuit to be measured by the input circuit changeover
means 2300, T2 is a selection pauéé period of e-ach'circuit to be measured,
~and '_I'3-is a repetition period of repeating selection by the input circuit
c:ha,n'geo_velr means 23{}0', which is equivalent to the whole time of selecting

K " all cil;cruit-s once each. | ' |

- - In this rinp,u't circuit changeover means 2300, the selection period

- T1 is set at'aspecific intége-r_ multiple of an -al'te.r'na-tih-g--curr.ent'peridd,,‘a'_nd_'




4 inputs fromthe voltage detecting nmeans 220la to 220Na and current
detecting neans 2201b .to 220Nb in the circuits to be neasured 1 to N are
sequentially changed over and issued in every period T19%Rv&aienZo0sn
Fig.23. By using this output, in the electric power anobunt measuring neans
2400, the electric energy in the selection period Ti in each circuit to be
measured is neasured. Therefore, when nmeasuring N circuits, the required
swi t chi ng period (aII circuit selection period) T3 of the input circuit

changeovertsrrﬁ% ng%’l xteléltliﬂgtrrer% Th&%ﬂééﬂ? tegﬁi g\jaecatndl ccuppv\qr amount

measur i g frearrd® 2, &5 el measured Tor peri od

Ti onl yete&mmgwmteaﬁemrmdto PooNpani @@ dizcuitbebeforRastfal eltecNrare power
anount measuring nmeans 2400 sends the electric energi for period Tl in
r

each chequantialdy pehanggdupser and itfaedadh vaierraup@neﬂe A% SHOWER @nount
~-conput Eg%&'iﬁanﬁg g‘%& Lot {}Stp%%c Céhrcgiect eg&% mgﬂhn‘ao”pu“ ng
e eI

nmeans In rcul be nmea IC ener gy %i's

r egar dedtahbe2 40M0)Rthie e 1BOiriic 20k Ot iOBhe gaquxepmddm1 dack 4l efttuixn period
T1, and the electric energy in _selection period Tii is myltiplied by T3/T1
tines, tQ h4t measunqd( ishmeaspissr off hegsfogei Pdepompasyraag J¥ é’dl5c“c1 ¢ and t he

prodUC}e@rQ&)tﬁms 3 g 16 4o AF ik Eyie SATE Moh Tp MBI PHING LR ppd3. 1 thi s

ntermtte asure ctric energy in eac to be
measur edcluyt then g et rm eagso2®00 isMauntN maasuri ng nmeans 2400, it is

converted into_the el ectrl c ‘energy by continuous neasure t he each
circuit el ectrTRupolfett "aﬁ{ﬁfrﬁflc&ﬂ%ﬁ PRQURE RS2 2SR MeRE r?:@rbpreracﬁh art,

howeveg;rcii t @ge ?&'@HH&Q & BREChIdCrdr pEMLR PY ondW hEHI I RkhSRiedS, there

i S pause perio sanpling in other circuits and” there is no particular
probl efies petival di2.cuMheoéfdrbe thoadedtad pgverabinouobdnefsunttgiatéanss, but in

R S TN FANAT SN TN S
parti cub ahe WaeR JTRASY PGB pbReEANPI A dthpEring nfdU G2 $G0IS €A nSe OUS
problens. In this prior art, the electric energy is neasured, but it is the
same waeeh weesut ieheptriot peweelaemurmt@omtéungmﬂﬁﬁ) i9 sankenberi005
to be measured, the electric energy is regarded the same in both selection
" . pause period T2 and selection period T1, and the electric energy in
selection period T1 is mﬁltipl-i-e_d by T3/T1 times, that is, N (the number of
. circuits to be measured) times, and the product is obtained as the electric
energy in switching period T3. In this way, by intérmittent measurement
of electric energy in each ci.réuii to be measured by the electric pch-r
' amount measuring means 2400, it is converted into the electric energy by
‘continuous measurement in the e_aéh circuit electric power amount
¢omputing means 2500. . _
In this prior art, how'ever,.whilé :Sampling a specific circuit by
. switching .ci-rcuits, there is pausé period of sampling in other ci_rcu-its and
the‘re'iS‘ no,pért_icular prdblem in the circuit of the load having small load
fluctuations, but in the circuit having severe load fluctuations, no
_'measuremant is made in the pause period, and it is inferior in accuracy,
and an errér is large in particular when measuring an integrated value,
which caused serious probiefns -
| In this prior art, the electric energy is measured, but it is the .

same when measuring other electrxc power quant1t1es




5 A conventional nethod of feeding power source to a nulticircuit type
instrunment is explained below by referring to an exanple- in Fig. 24 in
which the nmulticircuit type instrument is a watthour netsNovehSer 3WEWN i N
Fig. 24, this exanple conprises two lines and_two circuits of power
circuit, and of phases R, S and T, |ine voltages between phases R and S
and .~ between phases T and S of line 1 are fed into voltage | input neans
2200a, and phase currents of pha3e R and phase T are transformed into

currents for Keééwmﬂalbﬁ{eHfbrdrzgggeétﬂggﬁo%ﬁe{/o%r?g%o %ngll gircwg\i ch are

fed into current | input nmeans a. larl rne vol tages between
phases tRpe dnstrSmand ihekpbdne pthates by widriSngfo lannexaznEled nf Big. i2dtia vol t age -
[l input ns 2 and phase currents of phase R and ghase T are

. e Q0b, p
transf&fl?%f'é]l the; ‘HP@“%‘;EFPbtn‘tYQef‘d‘r“‘ﬁ'é%&"_dr‘ér?eﬁtatwuéd??téﬁt tA2i8PSnEr s 32b and
33b, WHigh 248615 sTe&d o g16 & ool i §8Y twd lfn!aggrnfd'ﬁﬁd'éiﬁgégs Q}?ggdg@fﬂ Ggc@jat t hour

neter 18, an electric power Is supplie romthe volt I nput  nmeans
- 2200a iamdood plswer Rsoramsl dhctinenv@dfes ardwetnishatesi Bneddt® opkrate the

wat t hoyr,, neter. 18 the electric [ supplied into the sour ce
sect | olr‘:’eﬂf@ﬁ? phﬁfﬁ?nq%/ﬁ‘é‘;]go‘?é §Q§ ]aﬁ‘ifpge\t,ﬁr"éﬂt‘ﬂ’fqpcﬁﬁ I ﬁwtv’BFfﬁgg%%’nput means
22002 amd pEifd Biirchtd BRY h43RR %2 ndBPRFse ThereltRALFd N BE QY c@frehtye | s
conputed by watthour conputing neans 2500. Simlarly, fromthe voltage and

cur r entfor fReRfuT pEenb byagerrent itransformeenss3 22008 3w whivheate f¢d iimpput neans
2300b, e) ectr.i c _ener of ILne..ll, is.co t ed t he tt hour

oo et B G EREAR008 ' SRty it VRS By et PRSP Kt ¢ hour
net er, anlded an®BstifddidphlSe£ITesid ISCoENH Y A RAUIRL vdIeSe ANGnphur al
circuits, the é)ower source for the watthour neter is. supplied from one

| i ne ofMSADS| 2200k phwhase swreents fippBasegR|dntephasd T ars fresdfpevest due to
power f.aj like: e tthou.r ter ¢ ot ate at all, and
iftg YhfreRls E&emﬁraggfed%%ﬁ Bﬁﬁr QY tranr?%mt'rﬁgrse 0. a Iggﬁagbne“rr% th

if the-other Tine'is oV Vol t'age, Ifof t he

ot her laradedlistn cafreat Ibenpmasbied2360b.t hilgsie Oivatthdulr. méhe 18,86t ri c
energy is nmeasured,:but it is the same when neasuring other electric power
quant | EleStringpwersisesppaiiad. Hampthovodrageof igpypimeansyp00y rinsmta

Ito gagff Yodr sgéﬁgvg%%%gﬁggg@&@ﬂ& 7isChEEhLE PO AYaMd W £indi, & eCtTi C
meter 18 by the electric power supplied into the power source section 2400.
From the voltage and current from the voltage I input means -2200a-and :

~ current [ input means 2300a, the electric energy of line I is computed by
watthour computing means 2500. | Similarly, from the voltage and current
from the voltage Il 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 pluraI-.clz-irc,uit t'ype watthour meter, when
-measuring the elerctric gﬁergy of plural lir_i.es' and plural circuits, the power
source- for the watthour meter i.s.j's.upp.li'ed-. from one line only. If the powe;‘
source supplying line fails to feed [')ower‘d‘u'e to power failure or the like,
the watthour meter canndt opcraté 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
same w_hen measuring other electric power quan-tit.ies. ‘

'_Next' is é)rcplain_e‘d"a-prior art of a split type current transformer

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




Fig. 48 and Fig. 49 show conventional split type current transforners.

Fig. 48 is a diagramshow ng a magnetic circuit assenbly, and the nagnetic
circuit assenbly is divided into 53a and 53b as shown i ® Ndvember 285 The
magnetic circuit assenbly 53a is conposed of a magnetic elenent 54a and a
wi ndi ng 55a, and the magnetic circuit assenbly 53b is conposed of a
magnetic el enent 54b and a w nding 655b' These magnetic «circuit assenblies
53a and 53b are put, in split state, into resin containers as shown in

~Fig. 49, and agssenbled. as pa a rt .75pb...At t s of the
part 75a, tigﬁ?‘%hi”?\% g%gesﬁa}ﬁl sﬁ%Sgﬁ%"aggn%gf-alﬁmélr,ewpl%@vtlyggdT}urgerr%lg at both

ends ofranbforagdrs. 75Pig. t4 Y eniiagraedasivahs a/hbgle AOkirE&dit 2s8¢@blyr ovi ded.
The tightening pedestal 75a-1 of the part 75a and the tighteni ng pedestal
75b- 1 #hdithe mrgnetispirgpre WssPYLEd stV idsk ingatS Iard SSbras ShayRI 1R ght eni ng
pedest 7a- 2 . t kght.eni t.a 2 of the
part 7gt)g'a?g° di.g%eogﬁ;%nt%gﬁ%:gglf%%ﬁtg gsee;[{;:‘ﬁyolg%grl,?m% ?ﬁ?d??] [ %agggf@

conf r ogldmentphdd andrewihdimped Shy aadribesmbBn aie citddt a9sembby 68bels, bot h

ends m and n? of the w_nding .55a wound arqund_the magneti c el enent 54a
seal ed°PRPERed od g Hagppiigiclemeahd ‘B 2idadiue anb- n2tBete BRELGHRdi ng 55b

wound - af YNy s e | FRISSS LG aS FTRIY péﬂQnasrgt?itlﬁfgm igngggﬂ:%d(}ItﬁIMSr esin

containers, and they are connected so th e en 2 may be of .
addi t i enahopal iar Figy 49Thadoddsembdndssrd pand Jaland atpgers d Shi. ndidndthr e out put

termnals of. this split type currenf tra orner, In the split,type current
Tt Bpfe PE it Pat A kR Fesiae Eellest 8 UTih g 758-2 1hge ragidadnof Ut he
tight eph8GtRAthelds diafdephht ‘ﬁit?,etyigﬁtten'iﬁgl?hl‘.{@&a% wisge1 SRACEH-Qrare

installation, and it is hard to nount on e wires to be measured in the -
nar r owpseidedi n Wiitieccitightening epedesal defmdl wifathangedt 738t iddd ndeee, since

th rent t . I | et el d i th t 7 d t
7o, " pHeEBTRer PAREl VAl hatalie ParY 23R nae, FIRGOsED Pett FiREs $RE: the |
Wi ndi ngehl, Ml eigttd PinQUbsheealeysde of tRGiat okl anROIRY kightsdiagrel y. . It

was al so necessary to couple the conpletely separated two parts at two
posi ti padestahd3bt2 whsheliphkt @hbtare glispasedite confromy eovh ptizare 2o4 the

i nstal Iix? f.v(l)trilﬁalg cl(\)lg}[r%rﬁ?lenrg 2;953 s 7ar%umnrl¥e8fb§ hsecrlenw\{se%tSi %hd nuts 59.
-Moreover, both ends m1 and m2 of the winding .55a wound around the
magnetic element 54a sealéd in the resin container and both ends nl and n2

- of the winding 55b wound around the magnetic element 54b are drawn

. outside of the resin containers, and they are connected so that the ends m2
and n2 may be of additional polarity. The other ends m1 and nl of these
windings are output terminals of this split type current transformer.

- In the split type current transformer of this co.n#_cntional
constitution, since the structure of the tightening parts is large in size, it
requireS'a wide space for installation, and it is hard to mount on the wires
to be measured in the narrow space in which the \;vi'res are dénsely arra_nge'd.
Still more, since the current transformer is completely separated into the
part _755 and part 75b, particular means was needed for connecting

~correctly so that the windings drawn out to out_side may be of additional
| polarity securely. It was also necessary to 60upie the completely
-separated two parfs at two po'sitions, and it was dif_fik_:ult to work in a

narrow place of installation.




The exanpl e enbodi ments are intended to solve various problens discussed
above and achieve the follow ng objects: it is an object to utilize
effectively the nunber of measuring circuits prepared f@OrovemBsQ®dsng
various electric power quantities of multiple circuits if the nunber of
feeders (nunber of branched current <circuits) is not specific in each
voltage line. It is also an object to neasure various electric power
quantities of multiple circuits always at high precision even in circuits
havi ngSseusisy of oad Ihvaetivati ons. It is a further object to neasure various
el ectric power quantities of multiple circuits stably, while feeding power ;
source al ways Tl t heammieasanbagnappar atds, intkbnpeynerof aid ke @oEwns in a
speci fi i : f_.pl ines.or if p r failyre is repeated in
pl-ural Ipféﬁir)lie%% ??g?%sggd%%& 3%1 obrect 18 %\’r/\@sogﬁf’gao §|5"f3|£f‘ type current
transformer capiablhe objamunt imion edfc@svdly bige MRASIYECHL EMESsrin@ Narrow
space where nultiple wre are densely disposed, high in working efficiency
in nar FEEUS Joepafed {Or o eAsuaiie Hiditec lFEHNE r PAR el ARF B HRF nQE

connectd @Rl ciedhitd N2 ufdl QRN o Wiek Bders! tafmbbl He BPARGL aOLullif, P esent

invention, ‘there iIs provi a split type current ‘transtormer conprising:
a magneiicaiti)risuidt spsséfiblip dweoh ngltage limegneti c el enent for conposing a
cl osed magnet if circuit into two sections,, applying a w ndi ngt_(;onform' ng
to the current ' PaHSPAhEPITS NG e B E2EREE JREITIHPOMHE TWIEIET ded

magnet be ol RIABIEIrc GNABFEI NGt B SOl Bfed WP ci tu il Mng%ekpﬁ

additional polarity, and using other end of two Ww ndings aS secondary
out put tea&t flusahadbns.he current transforner, a nonmagnetic contai ner

encl osing the ﬁnti r@Hcf]r cugn‘ erence of said magneti.c circuit assenbly,
havi ng an opent'dd 2 ThBPIEHt VP JBE SR8 VO ' T HeC e e Piow &I BHMEUE oser to

sai d seeonwdMiy1OWiRilits 1@ FIakhiBNGe SefnQr Mok ko b e RPSLLE Oy kROt est
fromsaid opening to be used as a fulcrum and a fixing elenment for
ti ght emat§urivg apagntws, i€ poferdadarofocouNoireatseecPO5i i@ out of plural

lines or if power failure is repeated in plural lines.

It is a different object to present a split type current transformer
capable of mounting on wires to be measured even in é Barrow space _whére
multiple wire are densely disposed, high in working efficiency in narrow

_ place of installation, and free | from risk of miétaking connection of

external drawn-out wires.

In a first aspect of the present invention, there is
provided a split type current transformer comprising:

a magnetic circuit assembly having one magnetic element for
composing a closed magnetic circuit into two sections, applying a
winding conforming to the current transformer rating around each one
of the two divided magnetic elements, connecting one end of the two
windings to the additional polarity, and using othér end of two
windings as secondary output terminal of the current transformer,

a nonmagnetic container enclosing the entire circumference
of said magnetic circuit assembly, having an opening near the
divided eﬁd off the magnetic element closer to said secondary output
terminal, and deforming at the position remotest from said opening
to be used as a fulcrum, and

a fixing element for tightening the outer circumference of




sai d nonmagnetic container for fixing the two magnetic circuit assenbly
divided into two sections. The band-like fixing el enment may be designed to
open at a position near the output end of the two w ndidfgsemten2@5second
aspect of the present invention, there is provided a split type current
transformer conprising: a magnetic circuit assenbly having one nagnetic

el ement for conposing a closed circit divided into two sections, applying
a wnding conforming to the current transformer rating around each one of
the two_divided,JrRanet i GnehemENt Sor COAREES | NPe ONBOE NGOkt MO chkadings t o
the additional polarity, and using other end of two wi ndings as secondary
out put  BEFFHHA d6Y I FBh? ﬁﬂPaﬁ%??ﬁ%%@r a nonmagnetic contai ner envel opi ng
‘the entire circunference of _.said netic circuit .assenply avi.ng, an
openi ng near t He<di?df éﬁ”%hdjéf“gt%%gﬁ%%ng?ch%léﬁ%ﬁ?egl%%é¥mgoa§agd
secondapysitoputederthienaktputoemd g ahe fudocwindiatgst he renot est position from
said opening in an Sz-shape or inverted U shape in the outer
circunferential direction, and fornin% a guide groove at the inner

ci rcunf erenti alltsi de s6Fosdi dsPefiter o ItheQPIRABRE ORVEHVEPt ed EERapéE, and a
‘band fi xisgeuesentibet jg Madecnf t@ant@ical caapablegof - tightening the
outer circunference of a nonmagnetic tainers formed so ;that the split

0
surfaces of the & ViBREREIHetGHEUE] é’ﬁ%‘%ﬁf g HES TBRtEHG elgERt ffh ot her
and havi . t i1l S : i @Rdar YyiRdinput

term naIC%g?@%% aassa(lil(ggevt(\lnyr? I lrllgl dﬁgﬁi‘ﬁg @?ftrtgg) ?Stgftgéﬂésgl ?@Z@g’g roove

provi dedtdnfiosaing vonmgoetrent cansfimesr. roinpueobed @0bSona of e tWoaspect

of the present invention, there is rovi ded a, split type,current _
t r ansf orcHgyde oﬁ‘?ﬂ%@ﬂﬁg?ﬁé“%@n&)}‘ee iR& UPRe aeé"sder‘ijgl §Wﬂaéﬁﬂﬁln§ﬁe€0rratgﬁeti c

el ement Jﬁiﬂoﬁﬂ@%&ﬂgf Gafd Chikeyi Endi ¥f dedb | whRlihpe sectieidaryappl yi ng
a winding confofrmng‘fo the cufrent transformer rating around each one of
the two ow&pmj:mmbmfemimemltmfmsnerconnecti ng one end of two windings to

the additonal pol aci(y,. and, using oLhgrend el R W nd Aefse Sgeondary

said magnetic circuit assembly, having an opening near the divided end of
the magnetic element closer to said secondary output terminal, forming a
fulcrum at the remotest position from said opening in an Q-shape or
inverted U-shape in the outer circumferential direction, and forming a
guide groove at the inner circumferential side of said fulcrum in Q-shape |
or inverted U-shape, and '
a band fixing element being made of a material capable of
tightening the outer circumference of a nonmagnetic containers formed so
that the split surfaces of the two magnetic elements may tightly contact
with each other, and having an elasticity so as to be opened at said
secondary output terminal side of said winding, being fitted into said guide

groove provided in said nonmagnetic container.




two i ndependent nonmagnetic containers envel oping said mnmagnetic circuit
assenbly together with said divided magnetic elenents, divided to as to be
opened at the butt junctions of the magnetic el enents, &Noadbef 1005 Ng

el ement” bei ng nmade of a material capable of tightening the outer

ci rcunference of two nonmagnetic containers conbined so that the split
surfaces of the two nmagnetic el enents ﬁay tightly contact with each other

~and having an asticity.s to he ened _at said secondary_ output

term nal side g[l s%i 3%¥%d%ﬁ§f§c"r ngt%hués)r%coﬁg?sl Ut et S pIT et y%él cur r'ént
transf oPFEfLdedi ncwli het yReorneetritng rposidarinen ofmorheiband-1i ke fi xi ng el enent
is one position and is_ formed in a small size, and hence it may be

possi bl e to nouht ggnehe cawiesassembdy nkasug ednevemgnatia alenicw $pace in

whi ch wi d -di dth ki ff in,.

Dlace orSPoShE, pSORSR YGELE0 A ed Sl ' &F% 1 ecribhS, Seplitne rasnintor t he

wi ndi ngcamtfioratigdot thet BerebdivkirRfeimePkding Yarbind! soﬁgn&e%?%d t may
a

be free, fr ri sk of connection in vyrongplarltty en 1 nst ing the
cur r ent dividesk raagnsiic n¢ntbesonngciing ohe tdrel DrfawimogsviRidingsl to sige ci rcui t

di agra i icifcui-t tyge watt ter enpl.oying the

vol taggcgdl}g\rggﬁg pgorlg}ﬁb%, a%l/& cbiie né e&neﬂéagg.wﬁ? gm‘@més Ak iSPeandag agr am
showi ngowtpspeeinhingl eikaidie tefnstdi@nevol t age-current arbitrary conbination
means in the nmulticircu-it type watt neter in Fig. 1. 9 Novenber 2005 10

Fig. 3is acir@ftt Q@&raiﬂmhommglagnﬁumimntairiarstwwalapidgousaidrret er
' | oyi - it inati . Rig. 41

it our vifhdc (A0S RDET Lo fiuRick ik, FRAC e wBEnage. datieae, ©
ar bi t r atiyideohtti st ba dpaed dithleBuitylihé GhAS B tht %iﬁf%né‘i’?ct ERYn et er in

Fig. 3. Fig. 5ig a ,circuit diagramshowing a nultiTircult type’ watt meter
enpl oyi ng secor?di??élélns\gﬂﬂﬂgvéletmj@- dgmgnmade bdf r ar ynateniili wapgbleFif. 6 is a

ci rcui t.: dj ow a nquttigeircuit type watthour neter enploying,

second UALIBAIRT FPYG0R2 INMBRIERL | g R phigenctic Contmerd
combmed so that the split surfaces of the two magnetic elements may
tightly contact with each other, and having an elasticity so as to be opened

at said secondary output terminal side of said winding,

‘In thus constituted split type current transformer, since the
connecting position of the band-like :fixing element is one position and is
formed in a small size, and hence it may be possible to mount on the
wires to be measured even in a narrow space in which wires are
densely disposed, and the working efficiency in a narrow place of
installation may be enhanced. Still more, since one end o©of the
winding connected to the additional polarity is always connected, it

may be free from risk of connection in wrong polarity when

installing the current transformer.

Brief Description of the Drawings

Fig. 1 is a circuit diagram showing a multicircuit type watt meter
cmploying the voltage-current arbitrary combin-ation means.

Fig. 2'is a circuit diagram showing a specific example of the
voltage-current arbitrary combination means in the multicircuit type watt

meter in Fig. 1.




Fig:."7is acircuit diagramshowng a multicircuit type watt neter’' 9
Novenber 2005 11 enploying third neans in voltage-current arbitrary
conbining. Fig. 8 is a circuit diagram show ng an el ect niNpvEesseroosONPUt i Ng
unit inthe multicircuit type watt meter enploying third nmeans in voltage-
current arbitrary conmbining. Fig. 9 iXa circuit diagram showi ng a
multicircuit type watthour nmeter enploying third means in voltage-current
arbitrary conbining. Fig. 10 is a circuit diagram showi ng an electric
energy conmputing wunit in the multicircuit type watthour mneter . enploying
third means in Figol3t sge-cdteuierdiaardm tshamypng gnisiudiingrcuft gypa watshewr i nput
timng die ram ?f .volt a%ﬂl nd currergt 'rl'the ngttitcircuit type watt neter
shown i R°F g8 B ENE® Peireat" t_%é”%f?‘ﬂ R e EHown in Fig. 6.
Fig. 12 is an ipyguts i N RYrHii@aiiagt ah s\m,lvliagea Y cEHE Rimble tdTethe -
multicircuit type watt neter shown in Fig. or the multicircuit type

wat t houvolegercugtenin arbitRiny, G mpingtion3 means dinr ¢hit mdilaipisenisf tepe

mul tici rcyti.t type watt_.net.er having current input swtching neans-for
per f or m'Ag O ESA B F 8ui’ei plex sanpling. Fig. 14A is a waveform di agram
showi ng sanpli nggPgiRtsScRbuld dB zreRARY AR L MRl QXi kANl Y ROwat: Mekéage .
corresponding to two voltage lines. ‘Fig. 14B is a waveform di agram show ng
sanpl i ngmpde ying seiconi mee sthai e d ohtdge pragn isariitiany cfmiziwingnt corresponding . .
to two voltage lines. Fig...1h is a circuit E[i‘ih‘ggram of a nmultigcircuit type
watt neter havig cifr?ecﬁ?‘”f‘ﬁ;fﬁf’gEWts g8 e .5h‘§‘&}b|‘¥%§e“’?‘rﬁﬁﬁ‘ff -

swi t chi ﬂ@téﬁ?@ﬁ@loﬁﬁ?_ RebharALpgs th B isharad ou bink&rySambididg. Fig.. 16 is

a circuit diagram of other enbodiment of nulticircuit’ -type-watt neter

havi ng current HFigpdtissnéitrehiindi ageamssfosrinper MytiFitguit {ymee wabamedeniul ti pl ex
sanpling. Fig. 17 is a circuit-diagramof a different enbodi nent of - _
multicircuit type watt meter having current input swtching means and -




vol tage input switching neans for performng tinme shared nul tipl ex
sanpling. 9 Novenber 2005 12 Fig. 18 is a circuit diagramof a
multicircuit type watthour neter for feeding power sourgaN®tmbsatdohour neter
fromplural voltage lines. Fig. 19 is a circuit diagramof a nulticircuit
type watthour meter having priority order selecting neans for feeding
power source of watthour nmeter fromplural voltage lines. Fig. 20 is a
‘circuit. diagramof a nulticircuit t{pe watthour nmeter ‘having priority

or der %%1.1% iRy RANS LN %%ﬁieaw tzﬁ'%lﬂ{r%?j{%f [mﬁfgg{g meter from

pl ural l'tTnes, 1nt eca§eo I nput o hree age lines. Fig. 21
is acircuit leagr &nssahomcnq drngexmnqﬂoevm@ mweamicopahrer rokdgwizguit type

wat t ~ net er mul tjcircuit type watthour mater ig. 22 is a circuit
di agr aﬁﬂ%ﬁéwthﬁ I{‘J‘Ellﬁb‘?“"e‘%ér’rﬁf’é it “&"dﬁ(/éﬁltpi BHERS hbh‘lrgllﬁ?ar%}”c VPyB&Chatt neter

or mul tdyGrdou foildPe cWRldiResy, neter. Fig. 23 is an explanatory diagram of
switching action of”i nput swtching circuit in the conventional

mul ticircuit type Rdsta sitcait diagraml $hovingua tm ez owitttlyparwashenr shown in

Fig. 22 24 t_di howi di ff mpl e of
comventheira emeltvi B Tl Sy e IR CAPFRE HITIREY RO Y0 wat £ hour

meter. Fig. 25Fig. g0 @&G?&Bx%ﬂ?ﬂ%r@& ﬁlml:i@tﬁﬁeﬁstc@h% éfe rgy TRl Jiutwgoe
current transformer of the invention on a wire to be neasured. Fig. 26 is a

di agr arandhow h@c amwHigiectis mprecmattt!wgsembw eggdoying tthirds pdanst e current
transf qf eI, oL, the invention. Elg 27 is a sectional view of a magnetic
el enment "us CRIERE r%ﬁf?‘ty 'f’?/rB 88&rrent transformer of the invention. Fi g.

28 is a di agramighowiigmiNpTHENRE Ga g ifFneyltaeedntincdrbent &Pkhd type
current transforner of the invention. Fq 29 is a sectional view of a
lgy

nonmagrieRltécicemitatyrer watedmetert Reowapin tFigype aruthenmuitisitstiyr wepe of t he
|Clnvent Iv?ﬂ‘thghgme%gr sﬁo‘gndl agr arg showi ng a sealed state of a nmagnetic

Fig. 12 is an input timing diagram of voltage and current in the
multicircuit type watt meter shown in Fig. 2 or the multicircuit type
watthour meter shown in Fig. 3.

Fig. 13 is a circuit diagram of a multicircuit type watt meter
having current input switching means for performing time shared multiplex
sampling. | '

- Fig. 14A is a waveform diagram showing sampling points of time
~ shared multiplex sampling of voltage corresponding ‘to two voltage lines.

Fig. 14B is a waveform diagram showing sampling pomts of time
_shared multiplex sampling of current corresponding to two voltage lines.

Fig. 15 is a circuit diagram of a multicircuit type watt meter
having current _inpul'switching means and voltage input switching means
for performing time shared multiplex sampling. '

| ‘Fig. 16 is a circuit diagram of other embodiment of multicircuit
type watt meter having current input switching means for performlng time
shared multlplex sampling.

Fig. 17 is a circuit diagram of a different embodiment of
multicircuit type watt meter having current 1nput switching means and o

'. voltagc input sw1tch1ng means for performmg time shared multiplex

A -samplmg.




assenbly in a nonmagnetic container of the split type current transforner

of the invention. 9 Novenber 2005 13 Fig. 31 is a sectional view show ng a
seal ed state of a magnetic circuit assenbly in a nonmagreléembano@ ner of
the split -type current transfornmer of the invention. Fig. 32 is a diagram
showi ng an opened state of a junction for nounting the split type current

- transforner of the invention on a wre. Fig. 33 is a diagramshow ng.a
state of mounting of the split typexurrent transformer of the invention on

lural wi t q,.b ed . di. d.at narrow i. |s,, Fig. 34 i
i agr am show nd '&n1Bribdar HERL FIAERHE Af BTt uibbERE T ST AT um of a

nonmagngdr fee@md gba_@& 4226l o WwirehS®l hletdy PR m PUaFAWoltigh sfn@smer of the
invention. Fig. 35 is a detailed diagramnear the ful crumof the

nonmagneti ¢ cdrigailAds astigwniti hiagryn d4 nrilgicigaril sype satihougrmstedi agr am of
butt jojnt. of a separated, nonmagneti ntai ner _in her iment of a
hmmg rlonf)po%' rer %eflsftr%.gg Oef-ants t%rpf%edll%g Bﬂwehséhr%oF%?@ﬁg?

split type €urren an he inven IS O

st ruct ugmake dfragd gl violtageunmneé. a nonmagnetic container of the split type
current transfornmer of the invention. Fig. 38 is an entire structural
diagramin a difiger8ns settssditndisgrdn of spulticipgdt dype siptthougiaeisiner of
the i nventd -Fl: j rti td I f i pe
current Eglilrn %:}Jsrfl g}rlg%ro ﬁ&%ﬁ%ﬁfﬁgﬁi%@"ﬁgﬁgﬁega%}éf?gé%ﬁgwﬁegf Ia'Js:’1 é{:]]taﬁl)(énal Vi ew
of ot hemepastroinoplwrfal tviodtap! lities,t Mpeh ecelseert idpwnef threervedtupeniines.Fi g. 38.
Fig. 41 is a detailed view of the fulcrumportion of: the split type

current transf drigellsifcviisonirdiperam shqyingon example of sPreediotdal view

of a TUhGEi A §8NaBORE 08y niluiblRuSPL de WHRALAMIHEN: L Fansf or mer

shown in Fig. g . I'PIg. 3is ad agramlpor xpl ai ni ng deviation of the

magnetic el eneritig. a2t his bat tigeceitnt diafgrame stagnity codieemenxtample of
conventional multicircuit type watt meter or multicircuit type Watthour
meter. |

Fig. 23 is an explanatory diagram of switchi'ng action of input
switching circuit in the conventional multicircuit type watt meter or
multicircuit type. watthour meter shown in Fig. 22.

Fig. 24 is a ci‘r.cuit diagram showing a different example of
conventional multicircuit type watt meter or multicircuit type watthour
meter. |

Fig. 25 is a diagram showing a mounted state of a split type

~ current transformer of the invention on a wire to be measured. |

Fig. 26 is a diagram showing a mégnetic circuit assembly used in
the split type current transformer of the invention.

‘ Fig. 27 is‘a sectional view of a magnetic el?ment used in the
split type current transformer of the invention. 7

Fig. 28 is a diagram showing 2 nonmagnetic container used in the
split type current transformer of the invention. |

Fig. 29 is a sec'tio.nal vliew of a nonmagnetic container used in the
split f.ype cur.rent-trans_for'mér of the invention. 7

‘_ Fig. 30.i.s a diagram showing a sealed state of a magnetic circuit
assembly in a nonmagnetic container of the split _ty‘pe‘curr.cnt transform.cr'

of the invention.




Fig. 44 is a diagramfor explaining inclination of the magnetic elenents
at the butt joint of the nmagnetic elenments. 9 Novenber 2005 14 Fig. 45 is a
di agram showi ng injection state of an elastic filler i MNoveherg3@sit type
current transfornmer shown in Fig. 42. Fig. 46 is a structural diagram of
fulcrumof a further different enbodinent of ‘a split type current
transfornmer of the invention. Fig. 47 is a general structural diagram of
~the split type current transfornerzhaving the ful crumshown in Fig. 46.

Fig. 48 Is a disggr mishovd i fu AP} Guflf GUldatBSSTUR e Qi pOvent i onal

split type current transtorner.: Fig. an appear ance StTRtural di agram
of a convewiti asseimbligpid ta tnomen ayiet Bntcolat 2inst oo frethe BpHcriypei omreft t he
Preferred odi nents . (Enbodi ment 1) Referring first to Fig. 1 and Fig. 3,
this i STRRSIQKPLAOS the IRNPRHOAr cuit type neasuring instruments of various

el ectric power pigugatist] &g RhewAhgedd 8pLh¥&! Stath bkiZi N id}e gpunber of
nmeasuring ci rcuil S ilfS theagﬂ%er of Feedgﬁsh}(lnun%er 0of ranched current
ci rcui tspuntingadh splisl typgecurrewet iranefatrospert fiecinvemtfagon b, witee

multicircuit type asurj.n instrynment is a_watt -neter, and Fig. 3 shows
that the mul t1 Bl £5 Ay PABramABAIRG % 1ats RBRUT iR oLk ABLH F er In
Fig. 1cdretsd QPGRTOUAE! &S 1R id%ndth %h Y1GrSl GPrdOWD ARSI QUPRI S Whi ch
step down fromprimary voltage. to secondary voltage, and 24, 25 and 26

are potdsppsgd et aagowr metesvidsown as PT. Reference numerals 27 to 32 are

curtent {1ane! LIRSS 4 3R IRR,IP SHELERLen vl WigBl Syl o

nul ticiggatield tyRefyRrhmmBEes ARshHRdid QoRPARYE Cusedden aln@CiliC tpgyer of
each circuit fromeach line voltage and circuit current of ‘thus conposed
el ect r icurpovletragsfosoier of] theFinyention.ef erence numeral 1 encl osed by doubl e
dot chain tine

enbodi ment . Thé igs‘ggﬁﬁ %P‘f"égﬁ% &idgi?)%ﬁ%%h: gér/reeeewtfg%%eré)ﬁrhg glf%m{}%%%ié{ecs} nput
means Id¥htabibrlshRtwn in Fig. 34. :
Fig. 36 is a structural diagram of butt jo'int of a separated
. nonmagnetic container in other embodiment of | a split type current
transformer of the invention. |
Fig. 37 is other structural diagram of fulcrum of a nonmagnetic
container of the split type current transformer of the invention.
Fig. 38 is an entire structural diagram in a different embodiment
of a split type current transformer of the invention. | .
Fig. 39 is a partial sectional view of the split type current
.transfo‘rmer shown in Fig. 38.
| Fig. 40 is a partial sectional view of other po'sitivon of the sp_lit
type current transformer shown in Fig. 38. | ' |
| Fig. 41'is a detailed view of the fulcrum portion of the split type
cul;rent transformer sﬁdwn 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
elements at the butt joint'of the magnetic elements. | ‘
Fig. 44 is a diagram for explaining inclination of-the magnetic

I elements at the butt joint of the magnetic elements.




i nput neans 200, power neasuring nmeans 300, and :voltage-current 9 Novenber
2005 15 conbi ning neans 400. The voltage input neans 100 is designed to
correspond to-voltage inputs fromthree lines of |ine | Nohtelge20001 to |ine
1l voltage 103, and the current input neans 200 is designed t.o correspond
to current inputs fromsix circuits of circuit |I current 201 to circuit WV
current 206. The power neasuri ng pgans 300 is conposed of power neasuring
- sections 301 to 306 in the sane nunber as the nunber aof current inputs of

the current input ans 200. The, vol t age-current comnbi ni_n 400

Fecei ves vol t aglk T3 e Bragar Fragufertonofiest & AP REAl 0 o 103,
and arQité ané IswisQ&g@bﬁne@rﬂdr@@ﬁaf:ﬁeﬁghwssa M@l tegges and delivers to power
measuring sections 301 to 306. The voltage-current. conbining means 400 is

conposed of a Finltéde a sppuctwatdissragoef figkcruar oifva ABTIISF tHEEEe1T om pl ur al
[ines of, g e YOLIAgE [OPUL 1ERNS, 100, X6l L89ES GHLLEAL,cOMDI natfon

swi tching section roitrariTy”se I'ng co ination of |ine

vol tages 101 t@id0373pch g6héMlidtredtafAndiaignpmit 6f 204 sipdit2@Peofurdrbst cur rent
~input nmeans 200, and a voltage output section 403 for delivering the
sel ect d@ansf@irmedharinothafelsrumosown éhEigf 46he power measuring sections

301 to 306. Inghe,po [ t'gng : ewer
measuri ng meangtlgoé,g lﬁ% {ﬁgﬁaﬁtﬁ%ﬁggndt S %ngcotcgro%qgragg%%ﬁgye?t'ed, and
t her ef o vieyitidmial spEHE ity ye sakeaitithgnsfbemei.ne vol tages 101 to 103 by the

vol t age- current__conbi ni ng neans 400 and delivering tg the power asuring
sections 301 t &iB0AY ihaleIRRIATARCHFHIC R ‘E)’égﬁ%%sﬂge‘ﬂ cﬁﬁeeﬁpﬂfl?f‘;ri ly

conbi ni%fté%e!éﬁ?eﬁloﬁrﬁﬁgﬁ)%ﬁeq; to 103 and circuit currents 201 to 206.

For exa circul tt power rneasuring section 301 and circuit Il power
measuring section 302 can be conbined with line I voltage 101, .circuit

11 power neasuring, section go{gcirpgn& circuit IV power neasuring section 304
- with |iR%S°f1?R}8Pt°§§éelPdf,fe%{ﬁ BH®ENS power measuring section 305 and
circuit Vi pomgyf;mgm%mpecti on 306 with line Ill voltage 103.
Alternatively, ‘for exanple; circuit | power neasuring section 301 can be
conbined with [RefertingofirsggetolFlig. cl raad tFig. Bowdhisnmdasta iemplatrtd on 302 to

multicircuit type measuring instruments of various electric power
quantities capable of effectively utilizing the number of measuring circuits

‘if the number of feeders (number of branched current circuits) in each
voltage line is not specific. In Fig. 1, the multicircuit type measuring
instrument is a watt meter, and Fig. 3 shows that the multicircuit type
measuring instrument is a2 watthour meter

In Fig. 1, reference numerals 21, 22 and 23 are step-down

- transformers which step down from priniary voltage to secondary voltage,

- and 24, 25 and 26 are potential transformers known as.PT. - Reference
numerals 27 to 32 are current transformers for transforming the current
value of each circuit into a currént value for measurement.  This -
,embodi.ment relates to a multicircuit type watt meter désigned to measure
‘the electric power of each circuit from each line voltage and circuit
current of thus composed electric power circuit. '

In i’ig.’ 1, reference numeral 1 enclosed by double dot chain line
‘shows the multicircuit type watt meter of the first embodiment. The
multicircuit type watt meter 1 comprises voltage input means 100, current

-i'npu.t means 200, power measuring means 300, and -voltage-current




circuit V power neasuring section 305 with line Il voltage 102, and circuit
9 Novenber 2005 16 VI power neasuring section 306 wwth line Ill vol tage
103. Thus, by arbitrary conbi nati on of power mneasuring febvendrs20@hd |ine
vol tages, the electric power can be neasured, and if the nunber of feeders
differs in each voltage line, the installed circuits for power measurenent
can be utilized to the full extent,_Fig. 2 is an exanple of specific:
“structure of the voltage-current Fombi ni ng means 400 in the nulticircuit
type t Jreter shown ,i.n Fi 1. .In Fiqg. .2, reference nuneral,7 enclosed
by GouBPRIBIEL AT 408 ¢ bnes vatiede cifhu fﬂﬁayﬁelﬁlﬁtfs fodpned to

Vol t ageo€tdspent teOrdltdHeNth jIAFom1BRPe i1 fnGOMP ARl Obidgkhreetd e vol tage

i nput section 1001 for receiving Fine | voltage 101 to line IIl voltage
103 of IHheoljage 483, pnp ke suareat 10Dyt meaghNGeiovdesigned ¢h cPODEPPEA sel ecti ng

and de.'ti) \jl_(g{f%-}&?[o?wdéf %gmogixt Qﬁr%%itss\é?e%?tg:gié Tpcéjl}rstn?rﬁ% IaEc}/%li}c%qg \PI.Ut put

section i'vering t voltagé odtput t0 clircuit | power

-nmeasur icngrearc06n e tp@vedrr @ibalurivly BRWEE IB@SK cbeippeeli 6N pderof the
power mneasuring neans 300. The_ voltage output sections 1003 are provided
as manEASUHES Hstipas 31 g 3Rhile the sp@aarumpersas thrynuaber of Bg1eto circuit
VI po I i 3 the line | voltage 101 to line |11
vol ta\é\gﬁ'ﬁ{(g%agﬂeﬂé;gﬁlggﬁégﬁgv Igg\na%scgpﬁg t he changeover switch 1002, so that
a desired |ineThelvbhggetcurpedt corhbirdngastamsdd Pbreteiveaseliapgs feehi on.

Ther ef or e, %ccor d%ggito this constitutjion, .the electric power can be

measur 84U} 1pes & ¥of\RBedgREE MBEanSn! b t%u"r(!l"?la!aﬁél .ﬂﬂil"aagélé’ é“n‘ﬂcisi rcuit
currentid paPads TR, %Ithﬁﬁ 2?“ ARFF et 6o g}i%&:gﬁ@?&ryr'ﬁ:?%?é@gt_iﬁ?%‘%gﬁ' ng

instrument i's a watthour it is explain ig. 3,
ref er emee3d@nerBhe 2 oleayel-osednbycahokilnlieg dotaxhad 00 lisneonipootésofa a

mul ticircuit fype wattho meter., .The lticlrcuit type watthqur neter 2
conpr i S8LagS) {IRHE SRHGR WLARE TE6HIviRE LIRSS MIAHY Hggs of the
vol t aggueigeCitp ut MU 180, "BIBSta%0bure &Ntdc £hE6TdtiSn SRAEHin kiolpng nMeans.

600. The voltage input nmeans 100~ is designed to correspond to voltage
i nput s 402ofntt artderakilpesledtitg renbinetbnagelit@lvelvagendOlll fo ¥OBtage 103, and

the curtent. input neans i S .- :
circuit cu@rent inpufs %%q to 206 of the current input means 200, and a

voltage output section 403 for delivering the selected individual voltages
to any one of the power measuring sections 301 to 306.
In the power measuring sections 301 to 306 of the power
measuring means 300l, the circuit currents 201 to 206 are connected, and
therefore by arbitrarily selecting the line voltages 10'1 to 103 by the
voltage-current combining means 400 and delivering to the power
measuring sections 301 to 306, the electric power can be measured by .
.arbritrarily combining the line volta-ges 101 to 103 and circuit currents 201-
to 206. | h
. For exampie, circuit [ power measuring section 301 aﬁﬂ circuit II
power measuring section 30_2 can be combined with line I voltage 101, -
circuit IiI power mcasﬁring secfion 303 and circuit IV power .measuring
section 304 with line I voltage 102, and circuit V power measuring section
305 and circuit VI power measuring section 306 with line III voltage 103.
_:Alternativcl‘y, for example, circuit I power measuring section 301 can be
combined With line I voltage 101, circuit Il power measuring section 302 to |

circuit V power measuring section 305 with line II voltage 102, and circuit




designed to correspond to current inputs fromsix circuits of circuit I 9
Novenber 2005 17 current 201 to circuit- VI current 206. The el ectric energy
measuring neans 600 is conposed of electric energy nmeaswdvagbesgmti ons 601
to 606 in the sane nunber as the nunber of current inputs of the current
i nput nmeans 200. The vol tage-current conbi ni ng means 400 recei ves vol t ages

from plural lines of the voltage input neans 100, and arbitrarily selects

‘and separates these voltages andédelivers to electric energy neasuring

tio 601 to 606.. Th | t - t nbj ni 400 i d
ZfecaI von?{ gagcf%’bﬁsuw’@t ?‘6%8 B%%%ocyﬁrh;ﬁg? \}m&olfg!ﬁggld) sapfom pl :J?al colrrip(r)lzg of

the voltage i nm&hsn_ﬁ?rh%b}ﬁqryQ:o‘ﬁﬂiih@gﬁncdfrﬁéfﬂfe;%’éﬂf&iufﬂﬁfé Sdtticid d€di ng
section 402 for arbitraril y selecting conbination of |line voltages 101 to
103 andiet redtagesuthertletmpatpowoicip bz0gegsurdts ead ibnbhe inumkemehins 200,

‘and a vol t,age 0 ut. sectjon 403 foy. deljverin he se] ted i iLvi dual
SOt g eBAT PHRL S SELR o iRF | dinfle kb SRR e ELES BT bABEY| 5“5 06.

In the BkeairkizneRanBe TEAKAYD NOtIELHI @A%eH01 to 606 of the electric
energy measuring nmeans 600, the circuit currents 201 to 206 are connected,
~and therefore Bygatbistamerpppdelodcnesific sdrugtyee \of| thggealtagerceenlo3 by the

vol t age; i g iyeri . e tyic energy
measur i°n°gﬂé{é’gpé (ﬁlés)ﬁgo{ﬁ?]gnggg?ﬁ?ﬁg&éﬁggt&?% V)e/%érrggteggr%g@ 111mi;%'ufr'ed by
arbitrarily combiRigng, trb€edeinge Mohéraggseddldsed th03oabld dotr chdin liseirrents
201 to 206. For, exanple, circuit | electric energy neasuring section 601
and ci risutie mulpiciequit LyPSeM Yt MASUr i NP Le8E ICYATEU2CRBRIHABECB/BPRhed Wit h

ine | g 8080 1Bbsefidechithedd JinS! RATLICHANAT Mo IEATHO] N9r SEELI B 603 and

circuit ectric energy neasuring section wth line |l age 102,
-and ci rldue I Wledgeci®l co diwey T neasge 1 03 ofabt ivarltGH5irpd meamsul @0,\4 :

el ectric energy neasuring -section 606 wt ine Ill.: :volta 03.
Al {or naf1AREE9 YT G LS TeF rielftiae A feliSeing SPLHRRPF Be8bet i on
601 Ca_nva?agé)rﬂl.gﬂ?sd Whlihal LBEtakeVBLEARGCsdQlon CLOGY For ldeBveFide GuENEr Oy
measuring section 602 to circui't V ." electric energy neasuring section 605
with |isedettiedvolltagreouipd, toanidceitrcpoweVinealsecing seivar §91 neaswruihg secti on
VI power measuring section 306 of the power measuring means 300. The
~voltage output sections 1003 are provided as many as the number of circuit
I power measuring section 301 to circuit VI power measuring section 306,
~and the line I voltage 101 to lipe III voltage 103 are selected byrs-witching
the changeover sw;.ritch 1002, so that a dcs}recf line voltage is put into a
desired power meaSu;ing section. Therefore, éccording_ to‘ this
constitution, the electric power can be measured by an arbitrary
combination of and line voltages and circuit currents.
| (Embodiment 2)
In the case the multicircuit type measuring instrument is a
i watthour meter, it is explained in Fig. 3. In Fig. 3, reference numeral 2
en;:ioséd by double dot chain line denotes a multicircuit typé Watihour
meter. The multicircuit type watthour meter 2 comprisés voltage input
means 100, current input means 200, voltage-current combining means 400,
and electric enefgy measuring means 600. The voltage input means 100
is designed to Cbrrespond to voltage inpu'ts_ from three lines of line I
_vdltage 1.01 to line IIT voltage 103, and the current input means 200 is

designed to .correspond to current inputs from six circuits of circuit.I




606 with [ine Il voltage 103. 9 Novenber 2005 18 Thus, by arbitrary
conbi nation of electric energy neasuring sections and |ine voltages, the
el ectric energy can be neasured, and if the - nunber of f9%édenserdddsfers in
each voltage line, the installed circuits for electric energy measurenent
can be utilized to the full extent. Fig. 4 is an exanple of specific
structure of the voltage-current conbining neans 400 in the nulticircuit
type watthour nmeter shown in Fig. 3.117n Fig. 4, reference nuneral 8

~encl osed by double dot chain line is the multicircuit type watthour neter.
Vol t ageurngnt €2l donbirniitg Vinewrrsni F.i s Thdenpbsedcotnergyhmeashiimg vol t age

i nput sectiaon 1001 for receiving line | voltage 101.t0 )] .vol t age
103" o e PG B HA Of RIEEC 0T e, TR e v 49 FoBB6 s

sel ect iR saRe b otedsl 1hE Pith¥ePBL cuflent REFEsVEH ARG rkéAUnput aMhad VOl t age
out put section 1003 for delivering the selected voltage output to circuit

| el ecBPPe energy measuring section 601 to circuit VI electric energy

measuri ng sectipn 606 of the electri.c ener asurin ans .600. The
Vol tage out put [SEIPT 3RS tI05Er ER0 G Henr odofaRce 1 PRIERSRAR ot Gi v cui
| el ecpliralengégpfMmBasvblige FRQlti ABaRON 00 Hid Gebitrafilyelerdcts @n@ner gy
- measuring section 606, and the line | voltage 101 to line IIl voltage 103

are sePeRUEdCHYthewr t Epitages nend chelivrisvde svileetiaoumreyo matarrinedesired
line valtaggsi P, '{560. a ggg! Lsﬂagk?cﬁl%éﬁ %&?ﬂ@%i:&?%%ﬁ?%@@cﬁ' on.
0 the el e

Ther ef ore, accordi ng thi §" "constrtution, rrc energy can be
measur edmpyposad odrddvértagy inponbididdd e01dbr eecdividg eultagns Sranglutdle
voltages. Hence, if the nunber of feeders differs in each voltage |ine,
the indtigs| 84 Hie altage gnpuk| BEARS c1Uhedgy OMPRSFHABRE COHPIBALIOD | i zed to

e | bR it B ch A/ EL AL I ISPSEL v L e o1 2
power Ilﬁastlnrlﬂﬁgaméa:ﬁl&,uitWhh(blh'ts’tﬁpmllse?sdhuhﬂGaIfyth‘éa:Iule&ltoifnpuolnime and
current, sinul taneously, and conputes the _prqduct of nomentary, val ues of
vol tag@oﬁna“_e&r‘f%‘mg,e PREput section 403 %or delivering the selected 1nrﬁy1duzﬁ

voltages to any one of the electric energy measuring sections 601 to 606.

In the electric energy measuring sections 601 to 606 of the
electric energy measuring means 600, the circuit currents 201 to 206 are
_connécted, and therefore by arbitrarily selecting the line voltages 101 to

© 103 by the voltage-current combining means 400 and delivering to the
electric eneréy measuring sections 601 to 606, the electric energy can be
| measured by arbitrarily combining the line voltages 101 to 103 and circuit
“currents 201 to 206.

For example, circuit I electric energy measuring section 601
and circuit II electric energy m'easurin_g'section 602 can be combined
with line I voltage 101, circuit IIl  electric energy measuring.s'ectiou. 603
and circuit IV electric energy measuring section 604 with line II voltage
102, and circuit V  electric energy measuring section 605 and ci_rcuit Vi
electric energy méasuring ‘section 606 with “lin‘e ITL _vbltag-e 103.
Alternativély, for example, circuit I  electric efiergy measuring section

| ‘601 .can be combined with line 1 voltage 101, éircu_it II electriq energy‘
+ measuring section 602 to circuit V . electric energy measuring segtion 605
| ‘ W?ith line Il voltage 102, and cfrcuit VI electric energy measﬁring section :

606 with line III voltage 103.




sum of products i.n one sanpling period, and the electric pomer by the
average of the sums in one sanpling period,. The nulticircuit type watt 9
Novenber 2005 19 neter shown in Fig. 5 conprises voltagé Navpuler 28ans 100,
current input means 200, current swi tchi ng neans 500, voltage-current
combi ni ng neans 400, and power neasuring means 310. The power measuring
means 310 conprises tinme shared neasuring neans 311 conposed of a sanpling
& hold section 3111 and an A/ D ddénverter 3112, and a power conputing

section 312 comss.ecbyoar@ﬁpmp%m%m&ﬁ'm 32420 A P REYs 3122 | n the
power neasuring neans 310 in"Fig. 5, the voltage and current are shared in

tine oveactinms @yblleeolfolsagee: nhe iehecteio emerig ypean bd byasurkd, sadpkithg & hol d

sectlon 31 he voltage an rrent hared i,n | ed and

t enpor ar |rf’y 58?3 fa ‘{1 %“fg g‘r‘(‘ma%‘él dl'85mbhe r‘lbsmii%trdrgc’irg“b‘?)?fggrted into
di gi t aleldatmc bﬁeié’}ﬁm‘élaaxfeqﬁlé&ﬁré:ﬁf bdktAizddtd REe FROVEEtegOMPULI NG Section
312, the product of tine shared neasured data of voltage and current is

conput ed, the g 6f18ta|rveepmmret0§ speciiie sseugihin@f tpervddasescampgt ed, and

further verage i rnln d to compute t ectr Q anmount .

The vol‘f%rggmﬁng 4 a@sod ﬁl B EHE R RE %ﬁﬁguﬁ °t S!F?‘gﬁt \AEPrlﬁn t chi ng
means 590, and vol tage-current conbining nmeans 400 for conposi ng the front
stage of the power neasuring nmeans 310 are described below The voltage

i nput means 1042 diig- &uFF%ﬂWnFﬁwﬂnmhﬁsﬁWQS%\bé d@thfeles%*ecwﬁcltm@n as
shown '@ th m‘]]ltqﬁlqc itg ?e wa?t]il Qr.t SV\@/E&Q' ngcu ?l%mﬁ provi ded
{ Czl I’OU %

in order to switc rent O eac Circurt e tere current

i Nput nmaass Z@(DOSBQUeﬁntploabﬂyoﬁifa tireetlifg NG 1edpxeMIn p it sEtgonlll.O@)I forg. 12.
The volta%e current conblnlfg.neans 400 is provided in the front stage of
the pow€FthEASUNRRd KedAge tarddng A1k H@“é%&nb@% afntiy yoltagejinpus pl aced

bet weenyt higs Y@btggﬁ% er'BAiich éggz%{j sgfk\’c\ﬁ{]%ﬂ(‘?# Hl’g.“%gﬁlaﬁd %9 . This

vol tage-current’ co I ng neans as s 1g. 12,
desi gneaf thesdet @itageanén pwtsdalnidvevodregeub piptat byectimebodnfozi dgivetdagh |ine
voltage wth which circuit current.. In Fig. 11,

: the selected voltage output to circuit I electric’energy measuring section
601 to circuit VI  electric energy measunng‘sectlou 606 of the electric
energy measuring means 600. The voltage output sections 1003 are

.providcd as xﬁany as the number of circuit I electric energy measuring
- section 601 to circﬁit VI electric energy measuring section 606, and the
line I voltage 101 to line III voliage 103 are selected by switching the
changeover switch 1002, so that a desired line voltage is put into a desired
electric energy measuring section.  Therefore, according to _this
constitution, the electric energy can be measured by an arbitrary
qombin-at-ion of circuit currents and line voltages. Hence, if the number
of feeders differs in each vloltage _ line, the installed circuits for
electric energy méas.urement can be utilized to the .full extent.
| (Embodiment 3) ' |
Fig. 5 shows other specific ,struc;.ture of a multicircuit type watt
meter. In Fig; 5, refereﬁce numeral 310 denotes poWer measuring means,
which samples momentary values of _v-oltage and current s_imultaneousl'y,
" and computes the product of momentary values of voltage aﬁd\cutr-ent,— 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




circuit I current and circuit Il current are synchronized with line |
voltage, circuit Ill current and circuit IV current with line Il voltage,
and circuit V 9 Novenber 2005 20 <current and circuit VI9Naensnoosith |ine
Il voltage. On the other hand, in the exanple in Fig. 12, circuit |
current is synchronized with line I voltage, 'circuit Il current, circuit
[l current, circuit |V current anﬁ circuit V current with line |1
~voltage, and circuit VI current w A 1line 111 vol tage. Thus, the electric
power ampunt is determ ned by synchronizing the sanpling period of voltage
and curfﬂehﬂtr skowin by Fige SyobmggésesureBage icpnbimtarrg; F88nsudCt @mpushown in

Fig 11 t be | ected and
coni ndleait ROPnetbpLEFitchil Hrane Fher dhunde-SiatenL bt p B BaFT

cor r espoowli gl tp@weaGhe LurEAl tm s’ B10. CamdBodRLahBhNAdng ¥eANY 31 nE
vol tage. Incidentally, the above definition of si mul t aneous sanpling is

not |i mQBRrigpoiene ¢ haped gheasur it ouetsadpl i srupgs gl wian s:mpdwmg&& hol d

t b t t d.by the AID
conver {57 YbeBh T IIC oM Ty T QOB RleTRRTE W08 2 oy SRR RE,

mul ti plsa-x:eforDBIE h:«anipolsed dfsd 08 mialih osectSAIBIRNGan% AGhemery Gulp. The sane
definition is applied to the sinultaneous sanpling explained in the
f'ol | owi ng embodPnid¥st BOWAEC‘B?%FI‘HT@)“& duedts Sifotn HHSt edlky iv9dtrgsepdtin, .

. settin mgﬁtsaresyﬁ:i}eﬁsm %ﬂnt g'lgoggacr}%ie to?ealtér'ﬁ?it\é% Em%nf; rﬂﬁi §ﬁ| ect ed

by. t he ar dwar e hus | trary “conbi nation Cl rcw currents and
| i ne vaiheagmsplithek lﬁ:lldcid’dttbqje\mrl aad the veldspe add atdrrehentared fint he
nunmber of feeders differs in each voltage line, the installed cjrcuits for

. povver e RSB EntARRicdr nsbtempearslyghsld. taﬁé the| 1eRpQIAAILY RESpAMPHAE 4) Fig.
Sho""sdzﬁtahfsr cﬁwﬁtéa Gnbd rdigftugedaqa By fmg t%ﬁg redidertyP8y14at L ROYp. MRt er.

In- Fig. 6, reference nuner 10 denote ctric energy neasuring 'neans,
~whi ch smowéesompuoeingaregtival VES, Ufe poiduagefaime sharedmesnned tdareofisl y, and
conmput es t he prgduct of, nonent arydggl ues vol tage and current the sum

, f
of prodi{Res ARG FITERIS| SR PRIGD ® S f’ﬁéheélré’élﬂ*‘ Ft IR PEeg3ABYLiRAt egrat i ng
the sump&fio@i9Usrdputed NEn AU NG "€ dver¥PE is determined to compute the

electric power amount.
. The voltage input means 100, current input means 200, current
switching means 500, and voltage-current combining means 400 for
 composing the front stage of the power measuring means 310 are described
below.
| The voltage input means 100 and current input means 200 have
the same function as shown in Fig. 1 and Fig. 3. The current switching'
means 500 is provided in order to switch the current of each circuit entered
through the current input means 200 sequentially at the timing shown in
Fig. 11 or Fig. 12. | N
The voltage-current combining means 400 is provided in the
front stage of the power measuring means 310, and in the exafuple in Fig. 5
| it is placed between the voltage ‘input means 100 and power measuring
means 310. This voltagé.—current combining means 400 is, as shown in
Fig. 11 and Fig. 12, designed to determine to deliver an output by
sYnchronizing which line voltage with which circuit curre‘nt. In Fig; 11,
_, circuit I current and circuit II current are 'synchronized‘with line [ voltage,

‘circuit III current and circuit IV current with line Il voltage, and circuit V




wat t hour neter shown in Fig. 6 conprises voltage input neans 100, current

i nput nmeans 200, current. sw tching nmeans 500, vol tage-current conbining :
9 Novenber 2005 21 nmeans 400, and el ectric energy neasumiNwgetRar®s610. The
el ectri¢ energy neasuring neans 610 conprises tine shared neasuring neans
611 conposed of a sanpling & hold section 6111 and an Al D converter 6112,
and an electric energy conputing section 612 conposed of a conputing
‘section 6121 and a nmenory 6122. |n2phe electric energy neasuring neans 610

in Fig. t;. h dindi I f
Al or et g o ar e S ARSI G R BRI of LR PR 630, 0 e

vol t agetlenex cpteeint Figshay, edrduit TicaEreat s §wigH rod i stlw @THaE anididageel d, and
t he tengig_rari l[% held sanpl nﬂ data is converted into digital data by the
Al D conVEFEEy e reisrenty (rirgpit ofld ceyirente neirgyitc BYipeeirant sak icéisudtL Y t he
product c@frehl har.e r + . Of) .cu t,.1.S comput ed,
the sum ofr ?%?E%é%c?svyi?ﬁéﬁn@sgﬁ% 1|th61 \Sg%%egg%flgﬂg%)%p&{lg&“ﬁed further
the integrated Valyahefelehwic pomenfanpsantuict detiesmaed by sadhronizeaput e t he
electriﬁugner%%.annunl. Ege volta%e i nput nmeans 100, current input means
200, cufFeRfTPiilg PAFIRG ALaYRItER0 2ndnErrrBR L apd QU tBeitVltr8A-AEF§ D Ereans 400
for Coowasiiiaelibeads 900, & 0GwRin'Hle. £l GGhIRiG, SBCEY 1IERARIEI A0 fPans 610
are described bel ow, The voltage input neans I00 and current 1nput neans
200 havie afbidrayabies¢legntad amd g9 mdlinevh wiith Higgeir8nitTharent.r eMhesedorehi ng means
500 is rovided in order to switch the current of each circuit entered

t hr ough”{%he eCgrd‘rd'rpé.’r‘i‘fe"'i FRiaeshhndine gﬁﬁagléﬁbré:ﬂt‘f grirgnhcaphs 45t57REPhown in
Fig. llbprankilgne ¥31tafBe Vol tage-current conbining neans 400 is provided in
the front sta%e of the electric energy neasuring neans 610, and in the
exanpl e i n Fi g.lngidentpHyp|thecabayet definitioe ofosimygbanepus spephimgl®® and

300 i 5, TS DB TRARCES s TRaRR«pegss JonB1iH8; o7 8% o “GBIRITE AonPl el | ver
an out peitrciits Syoc Arsoningl ide sMintdIh bl 0¢ Yol sty W hipiveh &du 6 teLid/D '
converter by sequentially switching the objects of measurement by a
murltiplexer or the like, using only one sampling & hold circuit., The
same definition is applied to the simultaneous sampling ‘explained in the

following embodiments.

According to the embodiment described herein, by setting parts

such as swi'tching-means, the line vo'ltage can be selected by the hardware.
Thus, by arbitrary combination of circuit currents and line voIt-ages, the
electric power can be measured, and hgnce, if the numbér of feeders differs
in each voltage line, the installed circuits for power measurement.can be
-ﬁtilized to the full extent,. |

(Embodiment 4)

Fig. 6 shows other specific structure of a multicircuit type
wa.;thour meter. Io .Fig. 6, reference numéral 610 denotes electric
‘energy measﬁring means, which samples momentary values of VOlta'ge and
current simultaneously, and cdmputes. the product of momentary values of
.voltage and current, the é_um of products in one sampling period, and the

1 electric ene,rgj b_y integrating the sum of products.  The multicircuit type
watthour meter sh_q‘wn in Fig. 6 comprises vo_ltagé input means 100, current

input means 200, current switching means 500, voltage-current combining




current. In Fig. 11, circuit | current and circuit 11 current are

synchronized with line | voltage, circuit |11l current and circuit |V

current with line Il voltage, and circuit V current and Ndvembd boogl current

with line ?,. 9 Novenber 2005 22 IIl voltage. On the other hand, in the

exanple in Fig. 12, circuit | current 1is synchronized with line | voltage,

circuit Il current, circuit |1l curpent, <circuit IV current and circuit V
“current with line Il voltage, and circuit VI current with line III B

voltage. Thus, the electric energy anmount is deternm ned by synchronizing
the samMaligPlr RBA oflardricageerasameasyians mes B0t he TS| t&g@-té’&rrent

conbi ni . I s : j e | | tage can
be ar bie{ﬂrgéﬁ%agées?%& %ga%ﬁ%@oﬁ}flﬁ}ége%%ﬁ?{gﬁg@ccﬁ}nce&%%m‘(;:n r[rné:'htﬁl.gl éﬁlier ef ore,

t he el eotpasednel gysaeqrlies gohdidgettdorad tcatd wint ACDr ¢emercans b2 ,det er m ned
by any |ine vol tagﬁ. According to the enbadi nent des‘fri bed herejn, by
settingifatl s SEGEHC £NCERY (CORTMYI MR AFEI0R vd 2| $9BPORT] Qdc CAMPHEILE| ect ed by

the hardwahs: 612454 abageglrolgi,tﬁrlazrzy conbi nation of circuit currents and |ine
voltages, the electric energy can be neasured, and hence, if the nunber of

feeders diffels the eadbctrid temgegy i measurineg imssmd 16D dinr Fugt $.fthe el ectric

ener gy asurepent can be utilized to the full extent. (.Enbodinent 5) Fig.
7"ane oEis SHbaRL o] Fror MiedBALRF 00 b PRE IS & ORI AIRE AT ¢ -t ype

watt Mgle@fod by filelsan(plihff @ 1RI186 TR 811 B3PndaRLIRA ta POVRE dRASHMY | NY
means, which Sanpl es nonentary val ues of voltage and <current
si nul t sheodliy timndre samplepphiedmporaritehbbl afd thet ¢emporarglyt held product

f t | f volt t,. 1 f '
Sarp | AT AatE T omd Seiedet P chgatalr iy whdBe A G Bt Ttae i o'
speci fi1q ther i Qiecttitee fHgYi Cdni pikiidg b¥PEoNBUL, BRE 8&o§n@wf titndkBare@ conprises

vol tage input neans 100, current Tnput means 20 and power neasuring
means 3IBEAsuUThd dadavef viebtegsrinfgcnransissgompemdithgsaim ofdhgpapductsneasuri ng

means ?iglonceogg)rr?gﬁgg%fer%dsﬁsr@olxilg e%, Qgh(%urst%%tr itEQ ir:l)’t?’e]g%'a?encfjvaalrtlle of the
sum of‘products is determined to compute the electric energy amount.

The voltage input means 100, current input means 200, current
'switchiﬁg means 506, and voltage-current combining means 400 for
composing the front stage of the electric energy measuring means 610

. are described below: - _

The voltage input means 100 and current input means 200 have
the same function_‘ aé shown in Fig. 3. The current switching means 500 is
provided in order to switch the current of each circuit entered through the
current input means 200 sequentially at the timing shown in Fig. 11 or Fig.
12. _ ' ' '

The voltage-current co‘mbining' 'rﬁeans 400 is provided in the |
_frdnt stage of the electric energy measuriﬁg means 610, and in the
example in Fig. 6 it is piaced between the vol‘tage' input means 100 and
¢lectric energy measuring means 610. This voltage-current combining

- means 400 is, as shown in Fig. 11 and Fig. 12, designed to determine to
deliver an output by synchronizing which liue,voltage with which circuit
_ curreat. ~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 I voltage, and circuit V curreat and circuit VI current with line =~




Al D converter 33.12, and a power conputing section 332 conposed of a
conputing section 3321 and a nenory 3322. As shown in Fig. 7, each |line
vol tage passing. through the voltage input neans 100 i 9 Nusémbentost he
sanpling & hold section 3311 of the power 9 Novenber 2005 23 neasuring
means 330 without resort to voltage-current combining neans. The current
of each circuit passing through the current input neans 200 is also put
into the sanpllng & hold circuit 33%% of the pomer measuri ng neans 330

' Fig. b ¥ o) GHehEBne bl nalecis Fle DR s i L bt on or

one cycilsespfchabh&reﬂaMtfhghﬁHrlr @Bltagpeeiredioll bamaercmzfuht il qurkéies of one
cycle by the sanpling & hold section 3311, .and t he vol;tﬁedge and current

shar ed FifC¥itie awﬂgtaﬁrmlédrcahav f—bﬁﬁ@ﬁa‘fnlﬂ)hrwelfdvolahgic,t caapir¥lily held
sanpl i ng, digital data by the A/D converter 3312. In
t he pomertqg%ﬁgﬁt&l ﬁgg\sﬁg:%?gﬁgng the product of tine shared neasured data

of voltage and Thus( elié electrixosipitethmbingt FUdR @rmihed pyoduhsonizione .
sanpling period is conputed, and further the average of suns of products
i s detelifi A2HP 16305?1‘;58%0? Wé’lt@eeéflfll euiseNer 20dHeY gBeeYodaseuritdtsect i on

332 s @&cﬁﬁﬁﬁﬁg idansE00,: 450 F% Cii%d%?l 1%”%&“&”%‘??5% e gage: N the
constitution s in Fig. e-current. conbl hi ng nmeans I's not
pr esentbe bmltranltymﬁecteﬂbmﬂ cmmtb;ned with piovictadt currehe pobisrefaasuri ng
means 3 aglalned bel ow while referring to Fig. 8 Fig. 8 shows an
enbodi eﬁ" PRE P BT R UHLE (P r5h CIE |°r‘|‘|fff‘d“rf:é‘é‘n'§° FEteﬁP’dW‘Hed in the

power nlgyas,gglmgc qgﬁggeSSZ In Fig. 8, the power conputing section 332 is
conposed of "the conmplting section 3321, -vkl to vk6 voltage nenory area

set-up section mzsdlmab nhmwb@ﬁﬁﬁmtad@cﬂtmchhm:njhl by sacttnigoparBSZI has
ool r OIS HURBIE Bt Ty 1B8Ct e a9 b RItF el WAt POVErs Eomput ing
secti onrhweb;Ia@smﬁyaas&bﬂymaaadﬂ/cﬁewcﬁxsfeﬁ@é auuafigd 44l Géla% frggmul-a pn =
i nxvkn, where n = 1 to 6. Herein, it to i6 are tinme shared data of circuit
N Curreﬁtectrgccem—ecgytcan bc measured and hence, if the number of feeders
differs in each voltage line, the in's‘talled circuits for electric energy
measurement can be utilized to the full extent. |
(Embodiment 5)
Fig. 7 and Fig. 8‘ show a different specific structure of a
_-muiticircuit type watt meter. In Fig. 7, reference numeral 330 denotes
ﬁower 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. B | |
The multicircuit type watt meter shown in Fig. 7 corﬁprises
voltage input means 100, current input means 200, and pm-ave; meiasuring
‘ }neans 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
computing section 3321 and a memory 3322.
As shown in Fig. 7, each line voltage passmg through the voltage

- mput means 100 is put into the samplmg & hold section 3311 of the power




current, and At to vk6 are tine shared data of line | voltage to line Il
vol'tage. However, correspondence of individual vkl to vk6 to which one of
line voltage of line | voltage to line Il voltage i s deterabeerioby
specifying the line voltage by setting in the voltage nenory area set-up 9
Novenber 2005 24 section 3323. The line voltage tinme shared data of the
menory 3322, that 1is, line | voltage tine shared data 3322a to line ||
voltage tine shared data 3322c argz according to the setting in the

vol tage nenory area set-up section 3323, put into six power conputing

sect i Oﬂ&a@ﬁrlinECthVierUBBOGdrftﬁBht rkso R AOEY o [E EP Ll Ph tS€SthbIng3RAd#d.0 circuit
VI power conputing sectjion 3321f, and electric power val ues are conput ed.

Ther ef dR&, CUTRRAHAS] Q35deCic R HePRSSEREBRINUEH thEasrrTFEt BRIV Beans A00tihe power

Corrputn%&% grgptlhpomg@é_ Pugprhpg M&maéﬁ §“§’§if‘“&ﬂ0%é Yrow O‘ﬂﬁ‘éﬁ%rm ame as in

the e _ I1he Vol fage” can ffreel'y conbi néd with any
Ci rcui meaus r33mt withndt rberreftor kbt edrﬂehrug:um\ner correspondi ng to each
circuit current can be nmeasured by using any line _voltage. Thus, the
embodi ment expiRatife #OMiE I FMGaSYTiggdmERyS g@%dﬁpﬁ%eg tFPreV‘t t3ge @Rl ed

measur !cﬂgrei‘?‘if'é Qﬁ]ar%ﬁjlln t@ﬁesf@;d &;rgratt{hen Xf’gﬁﬁ%‘l?gf’@gf Qi’tre'i'ﬁ%l% c'ﬂ#e’n’?e by

sanpling sinultaneously 1 nth section t he power
- nmeasur pagiodeansnB3fer mmrﬂnpben\ﬁemt:sn@f h)lne tycte bhatted ssanpdioggk Idd’da into
neasur ed d%gr tal data by the A/D converter 3312, and the ﬁeé onputi ng

sect i oRCE39M 3331, ééﬂﬁﬂt"'rh‘b‘t?&"eaﬂfioﬂﬁéf‘“o? 3refells HBR AT Y SARPOFY 298| t age and
curr enie:ﬁ?@f:ﬁ'ﬁf Mdt BR4 qggﬂUH#’&Qaﬁ?fﬁbWséﬁ?ﬁn%n@at%@‘qdhvegt?e%z1nt80m3Ut I ng

the sumof pro ucts In one sa eriod fromthis product, and
det er ndrgingl dite mehag*drbtosumeompﬁodubt the Poreovampttiag seotivage- current

conbi ni ans s provided i wer caonp sect on _332,. and nenory
Gata oP3dorkageotied Bf iR, siited MeRar S5 ShBiteed ShhdoriRdcior o

vol t ageo fiphut &tthe QR B Mgk B?@mctgsnm% sra%ﬂﬂhﬁ%‘éerioﬁ!l rsr&ﬁamwaraed and the
el ectric power can be neasured by selectin vol tage 1 nput circuit

cor r esportdenghe oavtdrege ot smms néuprqﬁmcm:s @gxtetrmene@em icagiparie tthe sof t war e.

Ther ef Y edtri%cgc?\gvg{' ng ’lthoe tp%%e%n?gglp ng secq?or(lal is % n?l\:lrvgsfedc%? the

computing section 3321 and the memory 3322. In the constitution shown

in Fig. 7, voltage-current combining means is not present, but in this

embodiment, it is provided in the power measuring means 332 as explained
' beI..ow while referring to Fig. 8.

Fig. 8 shows an embodiment in which the voltage-current
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 vké vo‘l'tage mcmory area set-up section 3323, and memory
3322, and the computing section 3321 has _sirc'pOWéf conllputi.ng sections
_-fr.o;:n circuit I power computing section 332la to circuit VI power
computing section 3321f, and in each power computing sectioh, the time -
shared momentary power is calculated in the formula

' pn ='inkan, where n = 1 to 6.
Herein, il to i6 are time shared data of circuit T current to circuit VI
_ lcurre-nt, and vkl to vk6 are time shared data of 1iné I voltage to line III

| voltage. However, dorres‘pondence of individual vk1 to vk6 to which one |
of line voltage of line I voltage to line IHI voltage is determined by

specifying the line voltage by setting in the voltage ‘memery area set-up




be neasured by arbitrary conbination of circuit currents and |ine voltages,
and hence if the nunber of feeders differs in each voltage line, the
installed circuits for power neasurenment can be utilized N&ehbie2d0s! |
extent.  In additio"n, since the voltage-current conbining neans is
realized 'by the 9 Novenber 2005 25 software, the circuit is sinplified and
t he nunber of constituent parts can be saved. (Enbodinent 6) Fig. 9 and
Fig. 10 show a different specific s44ucture of a nulticircuit type '
watt hour nmeter. In Fig. 9, reference nuneral 630 denotes electric energy

Neasurigio®anss. WTES | 50 188g HRNE Bdr¥d dh@h WeSheim b g2 Andagur r ent
sinmultaneously, and it is applied to a nethod of determni ng t he product

of nonEntldisy! yaltass tigne gbrreydatantp L toeire lheoltagmtigie phasddctasain one

- sanpl i riqod, and.the electric. ener by . f.he integratign of its suns.
The mu ?lzg‘?ra{égi t“t%?g%‘“ 9 h%ﬁrSérrtgin@r %ﬁ%‘\ﬁﬂ%h%%@%w Brr?)rralgségs)t "ol t age

i nput g@aben 30Q3, gut (eIt sixNPaw e e uBag, s e2bid @l ECindi ¢i e egycuiBaASUr i Ng
means 630. The electric _ener% measuring neans 630 conprises tine shared
nmeasur PAY CFresBreidns corp e @ 33t aat s LAY hgY K P a1t id cCoB@uit Y §84tEi°And an Al D
conver 3 . i r uting section 632 conposed of a
corrput%%%lge%tt&ti %%Qgrﬂglrbogjf(]%cgh“%é%rgy%gggpk showmn in Fig. 9, each line
vol tage passi rbhdreforeghthieheoapt agerdampedmbbang h@Ans s putovidéd ihhe
sanpliqg & hold section 6311 of the .electric energy neasuring means 630
wi t houtt® cBOVET t SP B tiAge-SeaHPEN332c dhbi ienFofbsake-  Theubdapbid{iYef each

Ci T Ul hoRR98HNgh hBAUGH hBCenBURER: INRIE. TR 200 L3LakeGalubel nto Lhe
sanpling & hold circuit 6311 of the eleclric energy neastring neans, 630
wi t houfreedpoomtiped witkrtny cionvitrniurgempangd. thiemefdre thkadecirtc pneregy

nmeasuring nmeans, 630 in glg 9, the voltgge and cHrrent .are shared in tine
for a SEPONIGR BhEAEY QIECHS cusfeid, ¢ PRJTERTHER PHASiRg a8Y 1Afeger
mul ti p{,@lt%gps of one cycle by the o

Thus, the embodiment explained in Fig. 7 and Fig. 8 comprises

~ the time shared measuring section 331 for sharing the voltage and current
| in time by sampling simultaneously in the sampling & hold section 3311 of
the power measuring means 330, and converting the time shared sampling
~data into measured digiié'l data by the A/D converter 3312, and the power

: computi‘g—g section 332 for computing the product of time shared data of
.voltage and current thereof by the conipu_ting section 3321 and memory
3322, computing the sum of products in ome sampling period from this

| product, and determining the average o.f sums of products, Moreover, the
~ voltage-current éombining means is provided in the power computing
~ section 332, and memory data of voltage and current are arbitrarily
- ~combined, and therefore voltage-current combining means is not required
in the hardwak_e, and the electric power can be measured by selecting the
voltage input circuit cofrespohding to the current input circuit by the

- setting on the software. | | |

Therefore, according to the embodiment, the electric power can

be measured by arbifrary combination of circuit currents and line voltages,
and hence if the number of feeders di;ffers in each voltage line, thc‘

_ installed circuits for power'measurem-eht'can be utilized to the fﬁl_l extent.

~ In addition, since the voltage-current combining means is realized by the




sanpling & hold section 6311, and the voltage and current shared in tine
are sanpled and tenporarily held, and the tenporarily held sanpling data

is converted into. digital data by the A/ D converter 63bXovinbet Fgs el ectric
energy conputing section 632, the product of tinme shared neasured data of
voltage and current is cornp-uted, the sum of the products 9 Novenber 2005
26 in one sanpling period is conputed, and further the average of suns of
products is determned to conpute ie electric energy. The electric energy
conmputing section 632 is conposed of the conputing section 6321 and the
nMenor ys$fiddre) thel bgcGRNSt § oy 1i 0 ShaVhel dudib@r 0P .conolit P@R-parey cent
combi ni ng neans is not present, but in this enbodinment,.it is provided in
the el Betpved energy neasurlng means 632 as expl ai ned be|OMl while referring
to Fig. 10. Iqé? n enbodi ment in which the voltage-current s
conbi ning neans 1S prOV|de in the electric energy neasuring nmeans 632. In
Fig. 10, the eFigct9ign&nkigdy 1008mput i ngdifeatenons @dfics sarpoeedfok the
conmputing section 6321, vkl to vk6 volta area set- up sectlon 6323,

e r

and mefotiicEsast tipg t"ﬁétl’cﬂﬂﬂfpﬁiqtﬁb sddt |Fg& @321‘3%&'5’1%‘? xauneiadr pE0 ener gy
conput cti o} c e r.gy £\ ion 6321a
to C|rgﬂ??§%1 é?g§¥}{éﬂgﬁg? wégthﬁél%%52£c59§396§%§PR%and f%ég ch

‘el ectrvelueserfgyoicagpuah i rcgrsﬁntmmm,ltamlaeuhymanslhanedpphreﬂrmaar wmeehedtric
energyPkagcalqulated in the formula pn i NXv where n = 1 to 6. In each

el ectr HE Mgt RFUPT %é{ft‘iﬂaﬁenﬁ’dﬁé’&é\é?s OFHEI‘E’ﬂﬁé‘ngﬁa’r‘éﬁﬂ‘nﬁ%nt ary

el ectrigmepe Y dRES ix{“o%Qr éﬁlﬁglﬁgdﬁé}?@&‘t Qn&*}%eeél‘%ﬁﬁb%:ﬁé}%{gﬂy thahat is,
the electric energy en is as en = pndt = vkn) dt Herein,
it to uﬁeargnwmmﬁllsshumed data of circuit | current to circuit VI
current, and v to vke ar.e red dat a of |Inﬁﬁé voltage.to line |1

vol tage.. Howe ‘?m‘h‘&‘rcr”é%‘ﬁbﬁalgﬁé’éatg?o"lrnlafmrdﬂ’aqw%lw VkEOEBTMFch one of

line vobttags l%ullnmads Y@bt%g%etn@ ihp B nlelalns VRA G, ag@dl SedetAEnddregyby
speci fying the |line vol tage by setting in the voltage nmenory area set- up
: measuring means 630, The  electric energy measuring means 630

comprises time shared measuring means 631 composed of a sampling &
r-hold section 6311 and an A/D converter 6312, and an electric energy
computing section 632 composed of a computing secfion 6321 and a
memory 6322.
As shown in Fig. 9, each line voltage passing through the voltage
-' input means ._iOO is put into the sampling & hold section 6311 of the
electric energy measuring means 630 without resort to voltage-current
. combining means. ~ The current of each circuit [‘)as'sing through the
.cu‘rrent input means 200 is also put into the samplihg & hold circuit 6311
of the electric energy measuring means 630 without resor.t to Eurrent
combining means.
| In the electric energy measurlng means 630 in Fig. 9, the
voltage and current are shared in time for a duratlon of one cycle of
jalten‘latlng current period or integer multiple times of one cycle by the
sampling & hold section 6311, and the vbltage and current shared in time
. are sampled and temporarily held, and the temporarily held sampling data
‘is convertéd into. digital data'by' the A/D coaverter 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



section 6323. The line voltage tinme shared data of the nmenory 6322, that

is, line | voltage tinme shared data 6322a. to line Ill voltage tine shared
data 6322c are, according to the setting in the voltage NREMY2008r €a
set-up 'section 6323, put into six - electric_energy conputing sections of
individual circuit | electric energy conmputing section 6321a to circuit VI
el ectric energy conputing section.6321f, and electric energy val ues 9
Novenber 2005 27 are conputed. Thepggfore, the voltage-current conbining
means js provided in the electric energy conputing section 632 by the

sof t walfe OReSipfRRlARE iRfrigd incnmatteds afd Barther the avgpeel edntumhofig. 3, the

line %EH&&Q? i%a@etté mid &Y CORBLIEIn I élgcﬁri‘é! é‘deﬁsgg't FHE T eDfecART
therefore the eleciric energy corresponding to edach circuit current can be
nmeasuremenzy csmpgtiag\sektioa 32 iagemplkdsed, of tiee eclpdiineniecaiepd d3aed in Fig.
9 and Figf 10 co risgi the tinme shared, nmeasuring section 631 for sharing
the volthd@eaMPRAUyr 8AE2- i nlk ithe BOHabiathghemPulin aRigbudt yWalkes%e sanpl i ng

& hol deggeht Wb ihin P meidie 18! &AL ! hgseglgerlﬂﬁ fRasl 1At t63¢.jsand

converting the tinme Share sanpl ta Into neasure igital. data by
t he Al pravddedringhe 63¢R;ctantnerpp re¢aotrin g menes @i 2canpxipiaige $ detawon 632 for
- conput i time shared data of voltage and current thereof

th r.oduct_ .of
by thewgglr?piﬁeffaﬁrdngéEtﬁlganSZl and menory 6322, conputing the sum of

products in onggsaplshBes BR" EABoHIALhE NhS wii OlUGL. vaNd 888k Nisng the
i ntegrated val ue of products. Moreover, the voltage-current conbining

means ¢empimiigdeckinistirevidddin the erlectnic conpey mvgsseing maad8g3izand nenory
data o oltage .and .current are arbit.rarily confj ned, and therefore

vol t agtt Eb+ B udomst fttels SHardvce ferhlip R agtioRctrd fr EHBPRSFHRIAES "and ¢ ne
el ect r éEmPaEINGYs SR PG32ME%Ur 66 V% 661186t i AOmMbRE atehtRAs: ) RREEioal rCUi t

corresponding to the current input circuit by tﬁe setting on the software.
Ther ef 8343, ard arealary G322, e detisoe mpntingtsiectioal @X3 I has eiter gglestric be

measur gd. by %Bbiggar- co %na Jon ggcc%r ui%—&ﬂrre%ts and Iine.%oltages,
and hence 5'f tﬁg’ﬁﬁﬁ%éf BP0F P S FHefs AT EA SISFERgEOPPREDS: he
i nstal §eto£i6B2WA t6 chiRuieVeCt kol Ecteites it g &BR ke 6@Bn B 24l hhded to the
in each electric energy computing section, the time share_‘d momentary
electric energy is calculated in the formula
pn = inxvkn, where n = 1 to 6.
- In each electric energy computing section, moreover, the tiAm.c sharc_:d
‘momcnfa-ry" electric energy are integrated to'comp'u-t"elthe electric energy.
That is, the electric energy en is obtained as
en = § podt={ (in Xvkn)dt |
_Hex_’ein, il to i6 are time shared data of circuit I current_to‘ circuit VI.
éu_rrcnt,:':ind vkl to vk6 are time shared data .o.f liné I voltage to "line 111
voltage. However, corréspondenée of indifridual vkl to vk6- to which one
- of line .voltag'e of line I voltage to line III voltage is determimed by
specifying the line voltage by setting in the voltage.n1enuqry area set-up
" section 6323. The line voltage time shared data of the méniory 6322, that
: is, line [ voltage time shared data 6322a to line III volia_gg time shared data
.6322c are, according to the setting in the voltage memory. area set-up
 section 6323, put into six ~ electric energy computing sections of
individual circuit I - electric energy computing s_ec_tion. 63.21a to circuit

Vi ela_ctric'energ'y computing ‘section-6321f, and-.ellec,tric'en‘ergy' values




full extent. In addition, since the voltage-curren.t conbining neans is
realized by the software, the circuit is sinplified and the nunber. of
constituent parts can be saved. (Enbodi ment 7) Rel ati ngon®xémter2085
multicircuit type instrunent having current_ input sw tching neans a.nd'
performng time shared multiplex sanpling, an 9 Novenber 2005 28 exanple
of multicircuit type watt neter is described below while referring to Fig.
13 and Fig. 14. In Fig. 13, refer@dce nunerals 21 and 22 are step-down
tran;lfeoggrglr ﬁteod‘ t hree phases or single phase, and are designed to step down
frompri maupy VOl tage to secondary voltage. Reference nunerals 24 and 25

are potenti ahdreddref AhEEY§1tkPOMAr A tPdomBTningSmean® @Ngko3tddd §nCUrrent
transforners for transformng circuit currents into currents for

neastitenenteleeiitr 180peeyn mompwinguisectippe 6A2t bt ehe Reffewerce nuner al
1100g] i means, whi.ch.i s cqonposed, of yoltage. input means 1101
corrgsa{slg%t\r@:&r?gg?ohé\?%erl VHPE atfe 1Ank °v8f"t%§élémieﬁbdt“ #é%ng ﬂlﬁzﬁn&orresppndi ng
to | velrage cahttegfreeRetomiged RutBhLAl di200it Surcsit, &ald iHRbforeBANS, Which is
conposed of current input: neans 1201 corresponding to circuit 1 current,
cur r BECtIIR e AR 98T esPOR ding tesyishdFiTguitoceirentican be eueasarad bgurrent i nput

meangsiha03, grre,ﬁoqp;%i.ng to circuit 3 current, and current input means
1204 cor%res)gorlllgi ng tO circuit 4 current. Reference nuneral 1400 is current

i nput swi t cHiing, ntearsnb odintdnti explOIRASAOFOS. § rpdt Fidgﬁ_vxia ebinpgiszeans 1401 for
SW t@)lr‘l?i ng between the current input neans 1201 and 1202, and i nput
swi t cHi Hg‘enﬁlé"r@dl‘ﬂﬁﬁs"ffb‘l‘g S$GFLLER] fren slearing Hee valtagenend sgatenteans 1203

e, 20 St RLale a0 o PRI sl ROV

anal og si gnal tage neans n anal og
si gnidie erglecwdc Enorgyt heasuning mtednspiB0, manson ved®i gt fieotigz dHage€ur rent i nput
nals, and 1760 is a CPU used as a central

switching neans .into digital ,sig

pr oc%asn_é?ﬁﬁ_.g ‘ﬂ’ﬁ?t‘?‘tc_? ﬁ“?%?:‘éeﬁcﬁﬁgitﬂ Gt bruthe &/Pceervariple 6dA2t apdter, its

TP P R B0 R B ) 10 70
time shared data of voltage and current thereof by the computing section
6321 and memory 6322, computing the sum of products in one sampling
period from this product, and detérmining the integrated value of products.
Moreover, the voltage-current combining means is provided in the
-eiectric energy computing section 632, and memory data of voltage and
current are arbitrarily combined, and therefore voltage-current combining
means is not required in the ha_rdware,r and the electric emergy can be
-measured by selecting the voltage input circuit cO'rrespohding to the
current input circuit by the setting on the software.
' Therefore, according to the embodiment, the electric energy can 7
be_measu‘red by arbitrary combination of circuit.currents and line voltages, |
and hence if the number of feeders differs in each vo'ltagre line, the
install._éd circuits for electric energy méa,su-remcnt can be u.tiliz'ed to the
full extent. In addition, since the voltage-current combining means is
‘realiz'ed by the software, the circuit is Simplified and the number of
constituent parts-'c‘a-'n- be saved. |

' (Embod'im.ent 7)
Relating next to a multicircuit type instrﬁment',h'aving current

“input switching means and performing time shared mul_"tiple-x‘samplin_g.', an




line 1 and the secondary side of the transfornmer 22 to be line 2, line 1
voltage is.supplied fromthe potential transformer 24 into the voltage
i nput neans 1101, and the output of the voltage input rBdcnembs@dosis put
into the AID converter 1600. Line 2 voltage is supplied fromthe potenti al
transfornmer 25 into the voltage input nmeans. 1102, and the output of the
vol tage input neans 1102 is put into the AID converter 1600. Crcuit 1 9
~Novenber 2005 29 current (line 1 curégnt) is supplied fromthe transforner
27 intqg_the current . .input neans 120%7Y circuit 2 (line2 current) current is
suppl i-&’faﬁpc}ﬁﬁfr “Itf?léﬁ‘g‘ft&?ﬁﬁrwaiénﬁ’??b”t ﬂ%“db‘?‘?‘éhflq‘ﬁb'{}i‘??ré%“fﬂoz, and | _ e
the outpurigofi3t hed FE4r {ent input means 1201 and output of the current input
means 1202 are put Iinto the input switching nmeans 1401. Circuti 3 current
(Line 1 currefr) Fig. sliplreéerencomnuimeraisardsf oamér 230 arat stefrdosur r ent
i nput an 1203 ircui,t 4 (line .2 current) is,supplied fromthe
tr At OFFoxh Pt ot BlacE PHlasss binis IFe1f At ibatid 15045512R09 MRS BOABHE of ¢ he
cur r entfromppii mEr@Neo 11263 to aRdoANERUYoREgd he Edekefde nARMraEANS 204 are
put into the input switching neans 140%.. The current selected in the

i nput i BEhPRE HitIng anadT g koieevcas Pdnt25el@cBBhrnd 3l e eyaentswi t chi ng
reans 1402, AL P (PG LG ALD . conyer er 1600, The vol fage, ang cur ent

fed" into converter. Si nusoi i s"exanpl e as

shown imvedsugemt4d) and Hilg.is 14BmuftigirculdAyps avalplhage. waviedfeFdceeXpr essi ng
voltage | and voltage Il. Fig. 14B is_ a current waveform expressing
cur r enBUmefRd L1009 isereltpge imput me2ngowhitidis composed civalzege inpit e

cont o4 +1DE AL s 105 | B0thes S OBL08: TEBUEHARL A |10V,

di gi t alcootdsponddig tééindl Dvoltagver tRéfel 60 ndmmer SXBNQ0 & c@rréasenmft sanpling
si nusoi dal waves of voltage and current fromtws lines by the tine sharing
nunber F285, ¥hich 1y §PMEQspRIdvEurSeip Y tiBe aBsdI20 1| ¢idespeadingg® and

Ut T e g T S80I UERY Sl A 0 Sa e
Si mul t &meovard), \curfersdlnipds m e spO2EB cotrekpondinkddd cbrcaipposadein) daal | i ne ' |
vol tag%’ur?ensthipqz-tllilgfnsp(ljgllr)]g cior;rerip%h_d%rﬁgBtg (():irtz:%i?_fl current. Reference
~numeral 1400 is current input switching means, which is composed of input
s.Witching means 1401 for switching between the current input means 1201
" and 1202, and input switching means 1402 for switching between the
current input means 1203 and 1204. Referencc numeral 1600 is an A/D
‘ c_bnverter for converting an analog signal entered from the volfage input
| means 1100 and an analog signal entered froAm the current input means
1200 through the current input switch‘iug means into digital signals, and
11700 is a CPU -used as a central processing. unit. -
- In thus constitutedrmult'icl:ircui,t' t.y-pe watt meter, its operation is
-described below while referring to Fig. 13, Fig. 14A and Fig. 14B.
| | First, supposing the sec’:ondar-j side of the transformer 21 to be
line 1 a_nd the secondary side of fhe- transformer 22 to be line 2, -Iine 1
voltage is supplied from the potential transformer 24 into the voltage input
means 11.01, and the output of the voltage input means 1101 is put into the
A/D’ converter 1600. ~Line 2 voltage is supplied from the potential
transformer 25 into the voltage input means. 1102, and the ou.tput .of the

voltage input means 1102 is put into the A/D converter 1600.. Circuit 1




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 point
of line 2 current. By the control of the CPU 1700, at tM@&vaaler2005i ne
sanpling point of line 1, it is switched to the current input neans 1201
by the input swtching neans 1401, and to the current input neans 1203 by
the input swtching nmeans 1402. ,At the broken-line sanpling point of. line

2,71t is 9 Novenber 2005 30 switched to the current input means 1202 by the

i nput swi tching nmeans 1401, and to the current input nmeans 1204 by the

i nput sWireahi(Hge deeursentlozupelicddre® the tramsdormet 2ddnitel the gBITEAY [ ine 2 of
br oken; | ine_ar igi tally. erted Lo th rter +nand
di gi taf‘i%/ﬁcg%\?g?tg&a’cﬁfé%lﬁffggl 55acﬂler%%}ltl)e‘?%ﬁg{gngg%zﬁﬁgi%suﬁ%%dhgs sanpl i ng

dat a atraheS@eedr 28 inPeitheScurYoht bgas @kahd 1202, and tiaeulpwr ef sheilarly put
into the AID_  converter 1600, and after being converted into digital data
in t heSMMBLt dBRYEMeEEAs 100 and oytpuy pf dhe waremy inpyd medsy12P% 238 ecti vel y

combi n a1 h, .t h r t el gctriG RO i uted. In
conput Pay 8t S EU | GALcRb Sme R0 1R O REERG BOPEEeeh® ARE ent Tt a
thus saanplead) $3 sup pdaédushythet trensfivrmrt A0y ipowere terredetiepai mednkr om t he

pr oduc npnent ary val ues of voltage and current, and_the nopentary
FAEpet PLLWL e (Yinp ey $ideRY iadopRtEgaromheiprastormgad ! 1ato the

al ternghifagt GHH L€ HeaRS 1200, a%'adthtehc?utg%i?_ro@ggeoéurtrpﬁ Hﬁfﬂtoﬂeﬁﬁjsdilﬂgﬁ he

nonentary value 1s determned. The obtained average I's the average power
of theaodoeupet of hiwt cirent hepwlrecdnsi 12 Power putaimonthe ibput hwicasegof tinme

shared mul tiplex sanpling, the sanpli ._indicated by soli ine that is
The. 11 PR 03 g THE culPénsc i nae BanitBe dpREE *SRietene Busais HPL FE8 ' exanpie,
vol t agend clifrehnt Jelebféy o A ANswWitdHInEindeankdB402 hie pit 1418 BRMWIBNg of the
first circuit when switching the circurts and performng tinme shared

sanpl i agavertedilfPBrent circuits in nultiplex by shifting the tinme. The tine

har ed sampl | REEbr TR SRar FRGoRUNEr o Uitd A1Ch&or®oeiahol (00 4561 nt ¢ hat
i's, besinmpiesl Wilvid 1A a6 ab shewhnFig. 149 a8 FiE91484B Fg det erm ned
by the nunber of sw tching channels of the input
14A is a voltage waveform, expressing voltage I and voltage II. Fig. 14B
is a current waveform, expressing current I and current II. By the
command from the CPU 1700, while controlling the switching by the input
- switching means 1401 and input switching means 1402, time shared
multiplex sampling is obtained from the digital output of the A/D
converter 1600. For example, 2 case of sampling sinusoidal waves of
voltage and current from two lines by the time sharing 'numb'ef of 8 is
explained below, _ |
Suppoée to sémple line 1 voltage and current {circuit 1 and
“circuit 3 current) simultaneously, and to sa.m.ple line 2'_\}oltage and current
_ (cif_cu.it 2'and circuit 4 current) simultaneously. A solid-line poiat 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 5r6k'en-1inc point in Fig. 14A to be line
i 2 voltége, and a broken-line point in Fig. 14B to be a sampling point of
line 2 curreat. By the control of the CPU 1700, at the solid-line sgmpling '
point of line 1, it is switched to the current input mgané 1201 by the input
E ‘ sWitching- means 1‘401,‘ and to the current input means 1203 by the input

switching means 1402. At the broken-line s‘ﬁmpling point of line 2, it is




swi tching nmeans 1401 and 1402, that is, the nunmber of current inputs.. In
the exanple in Fig.. 14A or Fig. 14B, since the nunber of swtching
channels is two, the tine sharing nunber in one alternaingester@at peri od
.is 8 times 2,-and hence the sanpling points are 16. Supposing the nunber
of switching channels to be three, another sanpling point is added to the
sanpling points indicated by brokBen |ine between solid Iine and solid Iine
9 Novenber 2005 31 in Fig. 14A or Fig. 14B, and the tinme sharing nunber in

one alternating- current period is 24. Thus, by using the_current input
swi t chP G REAND, thhSURTAeltrdt DEMEACDS BY tifeionud EHHEBITEMEAS current

I's enoyghybyalihg tnat Plheaflr (Mg} isnput
swi t chi ng magns di vi g!éif@ggqﬁg‘é Elnuer?bgrfﬁ%nf bgwﬂ%%ﬁ?%‘gt %: gtr?ﬁe %%ﬂi&gst hat the
mul ticilé@it Cypentmatf hweet ¢f spHdl linedandt linew2cobtbrokbn elduerareby ti ne

shared,mul tiplex sa i.n there IS no eriod.in data acqui sition,
one Chal R G R §R0me JTEC shReflen MBS, BRR SRl FodvPERde” ong
fluct ughiQnt MRYa Bf. FRASEEEH &l DiCAUIRD 88 QAmpIEN dsC e P dectiviecui t type

watt meter is constituted, the circuit constitution can be 'sinplified by
i nt egrBeimg. ot Meltapes taf dinen 1t hed ddie V@ tdre simildAy aut ASEC thenAFDg. 13,

nor eover . the nti ansforners are rovided .oyt si de of t

ol o1 orpaud ey IRROL AR aclrBafe Brav gy g Bttt A BSoPBed vi thin
the nukéheéretitbod @ pai intdetiRr CRU 1708, tuePpare Qelditdagecdhbagd s not
limted, and the nunber of <current circuits is not limted either. The

time sWath e Aurrsat data,nand the pleceticpower insompatpteci si on of neasurenents
can be nmi ntaine As..a tt.er, o rse,. it is..not. r.equi that the
ﬁ gdemgtcl]tulgg tirige,- ilﬁgtné @%%r, %};1 %hneph?s@ of,[{c & W)ftgge arA%

nunber of [ tnes hanber Wi i ng channel s. For

exanpl eurdeftt BetaCah@s Ok apip@ed Voiniwgendduidy, t it CtibbRAtaGi rEasw s, isand five
swi t chi ng channels of the input swtching neans, the nunber of channels of
the A/ Betesmiaed dromahei prafiucsrof mamearary nplhesi ef Yobage and purrenio

chemekaa 8 fientPy IR TP1A0 B 4RELER P TPUSTITLNE B
repl ackhgridien gachtienitr @uiiod; yped Vaiet avetege Wi tha pufﬂoidciard@&lilé thepe
wat t hour neter, it can be used as the watthour neter. Al so, by replacing
. momentary value is determined. The obtained average is the average :
power of the circuit, that is, the electric power amount,
In the case of time shared multiplex sampling, the sampling
. indicated by solid lime that is the first sampling is called the basic time
shared sampling, for example, voltage | iﬁ Fig. 14A or current I in Fig. 14B.
It is the sampling of the first circuit when ‘switching the circuits and
performing time Shar_ed sampling. of different circuits in multiplex by
shifting the time. ' | | | | -
The time sh:lar‘i'ng multiplex nﬁrr;'ﬁer between the sémp.ling point at
‘the basic time shared sampling of time. éharing_ multiplex and a next
' sampling point, .t‘h'ét is, between solid Iine 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 num.ber of current inputs. In
the example in Fig. 14A or Fig. 14B, since the .number' of switqhing
c_haﬁﬁels is two, the.tim'e sharing number in one alternating-current pér-iod
is 8 times 2,'and hence the sampling points are 16.  Supposing theA number

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

sampling points 'indi'caied by broken line between solid line and solid line




the nulticircuit type watt nmeter with a nulticircuit type power factor
neter, it can be used as the power factor neter. Further, by replacing the
multicircuit type watt nmeter with a nmulticircuit type reaghiNe pRwer mneter,
it can be used as the reactive power neter. Mreover, by replacing the
multicircuit type watt nmeter with a nulticircuit type var-hour neter, it
can be used. as the var-hour neter. 9 Novenber 2005 32 Bel ow are descri bed
~enmbodi nents of the circuit in Fi g.3113 used as nulticircuit type watthour
“meter, nulticircuit type power factor meter, nmulticircuit type reactive
power ridt Big. Y omufig. ci4Bupnd tthpeimarshhoing noetber.icFonstaliegnedipai ned t he
case of L g as | tj,circuit type watthour neter. The-basic constitution
is sanecugzé&h%eré%ﬁsgf"nulti circuit type watt neter for time shared

nul tipl ex sanphihig, bandideI6E it @pbut R&itAQASthEAS, OMheOfufb&h o3 IS
omtted. In this enbodinment, the nulticircuit type watt neter in Fig. 13 is
repl acedagnels af g AVPi ¢onmerternfng qparetHoisr e ratadr by 4hel toted PR ar7@D

conput e I i ray.., J nstead of. the electri.c.power. In, electric
cner oy kel GG £ SnE TRER apBRL O ink B 1 °d GBI HrmbllbFLnt
sanpl ecbfséwitchbieousinels] b6 tHRITENY alwitiRi RAlif k fpPOMRE matak Ug reslizétet er mi ned

fromthe product of nonentary values of voltage and current, the nonentary
el ectri®d stral Mderepverc byutizng versedamadtiplengampngutharatisviee sumi s

t he el .G, ; . SCHE CUI | ticd it ot {thour meter
for ti %‘L“L‘:‘ﬁ?ﬁg@e‘fnﬁ‘?’ glg%l &eé}ﬁ”gg?r% i Jnﬂgc% hﬁ{é?(grei@séckooc?p‘gﬁge}spaﬁ g':’j&?:’fndsarrpl ed
whi | e saeirchitngithhe lagecloialdsflucandidhavagf oy measaidsd ut hifRpragision.ge | oad

fluctuations can be neasured_at high precision, so that it is nore useful
than the measurifihtudt mulygiseudt RgaY adsmeterds sonsticuisshwdhe ¢iacydls. For

pr onot i Q@ rQy- VA calilid 8¢l wer
onsume o AEet (N ne @ Mred o) fut FPAIE b B P CHRCw A
consunphieo@PUnmud tASICe wdhtFieurlTtehersowre thegiadntiAl ltasgdfospaceaies required

f_or i nst al L ng mul tipl e wat t hour neters, which r_eciui res a large. cost for
"i nst alﬂrﬁt";‘%“rfgaﬁﬁl%t"érihﬁ mulHCIRHIE REP At RGtenikl tSPethtdt PRERE meter of
the i nvges iiRRorpdriGe ¥iin 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
limited as far as the precision of measurements can be maintained. Asa
. 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
| 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 multiqircuit watt meter using input
- switching means and performing time sﬁared multiplex sampling, by
replacing the multici.rcuit type watt meter with a muiticircuit type
watthour meter, it can be used as the watthour meter.  Also; by replacing
the multicircuit type watt meter with a multicircuit typé 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,
it can be used as the reactive power meter. Mdrcover, by .repIacing_ the
_ multicircuit typé watt meter with a multicircuit type var-hour meter, it can

be used as the var-hour meter.




el ectric energy of nmultiple circuits can be nmeasured at high precision,
both saving of space and | owering of cost are realized. Next is explained
the case of using the circuit in Fig. 13 as nulticircui t Noypebep2igr fact or
nmeter. The basic constitution is sane as the case of multicircuit type
watt neter for tinme shared nultiplex sanpling, and description of the
constitution of Fig. 13 is omtted. 9 Novenber 2005 33 1In this enbodi nent,

~the multicircuit type watt neter i’f Fi g. 13 is replaced with a nulticircuit

type power factor neter, and the CPU 1700 conputes_ the_power factor,
i nstead of theBeEPdcrFs depelibed qnpedimegns phdhgagirguigfin Feg-dbi #56f vol t age

and cupg %ﬁlt&%%iﬁgype;%tﬁc@ﬂg@‘é%rymJl*&%imr{FSg@é %’PQJV% Ak Gr BRYES 1S

determned fromt noentary va age and_Current,

t he nomedtiziscuwitltyps reaceivedged ek ometerperndodnwiftidncuint eger vardhioupl e of one
alternating-current period, and the average of the period adding the
m)ment'gﬁﬁegal ues is determ ned. The obtai ned average is the average power

of the circui tFirslIﬂaéxﬂI%inéch@h@lsgﬁc bt Gsiﬁ%"\fsr m"i‘lrlrﬁ\ﬁgtcuiﬁ&eﬁehﬁa&thgﬂ hand,

fromthe sanpled data ‘of voltage and current, e ctive val ues of
vol t agaedpd clieebisiar eonslituiat ésl saardat hbe appar efhitmulptoiecuiit stypbt ai ned as

t he product of the voltage effective value.and current . effectiye val ue,
and by ™ g(/i[ﬂ?tﬁb °ﬁe“§§Fers§§ée4)dV\)élr“pd§xtsri’é“%lb‘bﬁYé‘ ﬂBWt‘?“OPhépt r factor

of thecghglqmttoﬂ-gfQ@%a&gqq.or;m@gd_i S, supposing the power factor to be °
cos4, it is expressed as cos4 = average power/apparent power. In a |ow

vol t age ci rcuiln thgererbaldipensi Heemutégiecwitdy pawatb matehen Figi 13uét s, when
adjusting._th ower factor. in the |ow, voltage,circuit, fo [ | I ation of
a powef® éé?gr é‘gfﬂsﬁ‘%"’d_?ﬂl&e By B O“faglteé?r’ 38%m%t¢%ﬂ g_ﬁhacpntrol, a
| arge spagp@tésStHeedRbritUndrpp! MdtbddoMihd e RricPpyRer factor adjusting
devices for single circuits, and it requires a large cost for installation

and material . 'Io el¢erich-carcagpr eoppefasionedon othedjhasts tafe thpodetra fodct or of
il PSS B poSEL BL S 5 BB Pl
type pevwhie {agtRrmiBé€frém ey MR ITBASmeAtdrievalues of voltage and
current, the momentary electric power values are cumulatively.added, and
the cumulative sum is the electric e.uergy of the circuit.
In the multicircuit type watthour meter for time shared multiplex
- sampling, there is no pause period if sampled while switching the circuits,
: ~and therefore a circuit having large load fluctuations can be measured at
. high .precision, so that it is more wuseful than thé measurement of
‘_momen’tary values of electric power values. For promotion of energy-
saving, it is important to understand the power consumption accurately,
~and for accurate und,er‘stand'ing of power consumption, multiple watthour
Ine'te-rs are needed. A large space is.rec‘luired for installing maultiple
wat_ll:hlour 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 hig’h precision, both
: saving of space and lowering of cost are realized, -
Next is explaineAd' the case of using the circuit in Fig...13 as-
multicircuit type power factor meter. The basic constitﬁtidn is same as -
. the éase of multicircuit type watt meter fdr'. tirﬁe_shared multiplex sampling,

 and description of the constitution of Fig. 13 is omitted.




power factor adjusting device for multiple circuits, both saving of space
and | owering of cost are realized. Further is explained the case of using
the circuit in Fig. 13 as nulticircuit type reactive powsvedi®Rkesos The
basic constitution is sane as the case of nulticircuit type watt neter for
time shared nmultiplex sanpling; and description of the constitution of
Fig. 13 is omtted. 9 Novenber 2005 34 In this enbodinent, the nmulticircuit

type watt nmeter in Fig. 13 is replaged with a nulticircuit type reactive

power neter, and the CPU 1700 conputes the reactive power, instead of the
el ectric powerln thds gavpoidimedt,i thetmpltigisswit dspe Wast mniebin i hliticircuit
type. f o) r,.Q i S of t f,.y0 d current
shpi i PEERd RO llS Ryl S RE pABRsCo L A F B i rpt R RV S 200

det erncom@uténthe pywet YastiongiddieadiverRgR1HANRYT pbyet.ne apparent power, the
power factor fgcos~" is obtained. Fromthis power factor cos~, the circuit
reactance ratBirstyjop thpsbasigiqfytispdained Yo tasfk 2ndl seienl sedtefla. sin~ =

(1 cosfaltig. SLAV: the MRANAREy RAEHIANbY&AGL 68 L6 HBR ngact | Ve

power 1s obtalned as reactive apparent power. In a | ow
vol t agpreduaw fi mogenesd valuesiofo@ltagerandacerreanythbrmomeachrycvalaest s, when
adj usting hge power factor in the low voltage circuit, for installation of

‘a powePTT 28¢5 Bdj uderity @dvitdnisger SBEHIRIE poEr ALBHAHBECEA 3 d control ,
a | ar ggeHRACE Ad theCRTaf O of @ﬁ%adeltricrw 2ddi 44 RhE mewtaiﬁ%qpe@%ust' ng

devices for single circulrts, and’it require a large cost for
i nst al Hatdarorinadd rfBlicenibakinedt averaghds ether evongkepower tod thdj adtcuihhe power
factor of nultgg\g}e circuits by one power factor adjusting device fromthe

vi ewpofhtt 5t H SR RATO BWer i ng the cost. By using the nulticircuit
type reactive QRWRE othEL ﬁﬁmi?,f £ro et IRTPAR) IRNda th b SHEIRa POWRE culrREAOT -

adjusting device for nultiple circuits, the effective of saving. of space
and | otes: effigctivecoduemaf vbbtagarnderuregritaare extlcwased . sndexdpd appadnt he case of
using the ci.rcuit, i

basi c BSWELiis @ it%iﬁlegsaigtglﬁeplr?’g%?ﬁgwgléIvgitraggletffetcxpvee‘¥glru_ehgﬁj cmsrte%rt' The
effective value, and by dividing the average power by the apparent power,
the power factor of the circuit is obtained. That i‘s, supposing the power
_fa_ctor to be cosé¢, it is expressed as
cos$ = average power/apparent power.

Ina iow voltage circuit, generally, since there are many branched
circui_ts, when ﬁdjusting the power factor in the low voltage ci}cuit, for
iﬁstaliation_ 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 r_equires' a large
cost f'of installation and material. It is tl}-erefo'.re preferred to ra;ijust the
power factor of multiple circuits by one p-owér 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 the
‘power factor adjusting device for multiple circuits, both saving of space
and lowering of cost are realized. | |

.Further is explﬁined the case of using the circuit in Fig. 13 as
multicircuit type ‘rc.a'ctiVe -poWer meter. . The basic c'qns'ti.tution is same as

.. the ca,se'.of-mdlticitcuit_type.watt‘ meter for time shared multiplex sampli.hg,r

and description of the constitution of Fig. 13-is omitted.




case of nmulticircuit type watt nmeter for tine shared nultiplex sanpling,
and description of the constitution of Fig. .13 is omtted. In this

enbodi nent, the nulticircuit type watt neter in Fig. 139%MNoveiept@msed with a
multicircuit type var-hour neter, and the CPU 1700 conputes the reactive
energy, instead of the electric power. As. nentioned in the above
description of the multicircuit type 9 Novenber 2005 35 reactive power
meter, fromthe apparent power &hd reactance rate, the reactive power is
obtai ned as reactive power = =sink X apparent power. By cunul atively adding
the reactive pbhekiseanbedimaniethemaltigercanbiyge watt @sppfutnelis- | ¥} Heasur enent
of T eaGLLYE ANGHAY, WhiBR PR LSRR e YBWHS me eGR4 kIR BRI Agh MUl L pl ex
sanpling Is perforned, there is no pause® period if sanpled while sw tching
the circoumpstes Therei@ies pawkicf ¢abittad vdwheceleatge ploead. f | uct uati ons can be
measured at high precision, so that it is npore useful than the neasurenent
of monentary vASuB§nEGaRdaN Hheabpre defGhiRtiom Pl dc MW HCHSREt Y For

ef  eCtintg, USFacdl: BlAL ot WRls of tnd Fard BPYIAML 4 Udekslangdde

reacti ve energy accurately, an or accura I ng reactive
ener.gy,simiull tangbaswanhbauerapet prwenied nppdecht pdwtnigedsipaméned, amhjui red for

installing.nultiple var-hour neters, which requires a |large cost for
i nst al IB# i%éﬁ‘-d‘&ﬁdhﬁa%‘@rf?&ﬁ?%?' ¥ thee 2RBRESHY PRUFT: “tey;?é"'\%’érg“}fdﬁf meter of

the i “W&'afsp@rls 1366 o he PrrGEIEEﬂiﬁep@\pgf QXcgr Md;,' e cRichfub L SciGaPe be
~measured at high precision, both saving of space and |owering of cost.are
real i zedte ('Edddisnemnil y89 b faxipd diimehle deldowingsiootduwda. enbodi nent of a
multicircuit type instrument hawing,input switching neans and perform ng
time shared nultipl exsiB&pIingoS #i's enbodi ment conprises vol tage input.

SWi t ChifG m PRARSpardRf pb W edGRldNRGE @ e Sk & CihViRlabAYE JdWhH S dWraldia VoI t age
input  switching neans. Relating to this nmulticircuit type instrunent

havi ng asvol t age i nput switching nmeans, an exanple of nulticircuit type watt
meter is descri bed betle%\(/:vtiv‘\rkgil)l_oewgref:e_rSH&gxt Oap’?a éntlékoerF_ig. 14B -and Fi g.
15.

In a low voltage circuit, generally, since there are many branched
circuits, when adjusting the power factor in the low voltage circuit, for
in_stallation of a power factor adjusting device by reactive power
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 sﬁving space and lowering the cost. By using the
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 énhan‘ced.
| Also is explained the case of using the circuit in Fig. 13 as
multicircuit type var-hour meter. The basic constitution is same as the
‘case of mtxlticircuit- type watt meter for time shared multiplex sampling,
. and description of the _conétitutibn of Fig. 13 is omitted.
| In this embbdiment, the multicircuit t.ype watt meter in Fig. 13 is
replaced with a "mult.icircuit type var-hour meter, and the ACPUV 1700
rrrcr'ou_mputes the reactive energy, instead of the electric power.

" As mentioned in the above description of the multicircuit type




First, supposing the secondary side of the transforner 21 to be line 1 and

the secondary side of the transformer 22 to be line 2, line 1 voltage is
supplied fromthe potential transfornmer 24 into the vol tageenmpoios neans
1101, line 2 voltage is supplied-fromthe potential transformer 25 into

the vol tage i nput neans 1102, and the output of the voltage input neans
1101 and out put of the voltage igﬁgt means 11.02 are put into voltage 9
- Novenber 2005 36 input swtching ans 1500. The out put of the voltage
i nput nmeans 1101 and out put of the voltage input neans 1102 are sel ected

by t hervodtiegeowearpmietsii froh ngenepperehdOfhwandnidhee feheed edtequthput i s fed
into the ALD converter 1600. On the other hand, circuit-1 current is
suppl i EERFHHPPHET 1§ PRARIMGANEY 27 into the current input neans 1201,

circuit 2 current is r§£’ﬁt@b£%‘$vj&°—m—§{@ tkag}%%mr%g‘ge}_nto the current
the e nt | '

i nput nmeans 1202, and out put of cur nput neans 1201 and
. out put Bof culmelauvelgniddinguthe neenivel B0 earwlpes, tiret ceddtivecemengyt isi nput
switchin maagls 1401. The output of the current input nmeans 1201 and
out put 'CBE’ﬂ“ﬁ% current input neans 1202 are sel ected by the current input

swi tchi ng neanf; J%urdRene bitersekRet efle RMfichSisf 84 infdgal ha1Md D _
converter 1600. Circuit 3 current 1is supplied fromthe transforner 30 into

the cusiegst timputharednmuldpbx sempling i4 perfoemed; stheopplsi ad prwsd t he
transforner, 31 intq the current input,  neans. 1204, and the output, of the
currenPefWﬁlufgnsé‘g}@c_dL?Ush‘g%cF“b‘ﬁfW ke ‘E‘ﬁ‘é“’éﬁrrequpefﬁﬁﬁ?’ fe&H&E 204 are
put i nhavidelaYenend fldiukeidws (el BOmeASaARS d4Prh JNRiMW0DYb tRAt {the current
i nput means 1203 and output of the current input nmeans 1204 are sel ected

i n thelt@marermsefmptitanstiie oiviasygrememsof morentany vaheeserdraedletirisut is fed

i he Al D . 1600. T | d fed i the A/D .
Lonver PEMerouts BFEClFR A0 AL et At Mgt aE TRl B R 2 P aa

and Fi gmpbfRntBy uiderseAaMRnE fetoilve e eely LheckiF@ly Makliefogosddughlei Ng the
switching by the current input sw tching nmeans 1401, current i nput

swi t chiuagergandings0f regstiveobratsy . mpltipBnvivRetiany meaers aso@eedide shared

il PLY TR0 3o R PSR B Rt a0
vol t agee qifide S W 1@t dos@FotVi@stdl@%on 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
- lowering of cost are realized. |
o (Enibodiment 8)

Explained next.is other embodiment of a muIticircuit type
instrument having input switching means and perforining time shared
x_nu'l.tiplex sampling. ~ This embodiment comp.rises voltage input switching
means, and is deéignéd to switch voltage inputs by the voltage input .
switching means. Relating to this multicircuit type instrument having
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 seéo'ndary 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 \-roltage input
~means 1101, line 2 voltage is supplied froni the potential transformer 25
_ into the voltage input me'.ans 1102, and the output of t_he voltage input

~ means 1101 and output of the voltage input means 1102 are put into voltage




by the tinme sharing nunber of 8 is explained bel ow Suppose to sanple line
1 voltage and current (circuit 1 and circuit 3 current) simultaneously,
and to sanple line 2 voltage and current (circuit 2 andMdvkfRsé 2ood current)
si mul taneously. 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 9 Novenber 2005 37 2

" voltage, and a broken-line point BA Fig. 14B to be a sanpling point of

line 2 current. By the control of the CPU 1700, at the solid-Iline sanpling
poi nt ARPERt pEitehifg megns\}i508nedThe oupe b thegeoltagainpramsans d10by t he
vol t age .isn i i n 0 t r I 01 by the
curren%lﬁdngg{p@xé{@ﬁ ﬁgl{é&%ninp]luiol%?a%ﬁ(}ltﬁg %‘#’esgi}ﬁcrt%ﬁ% ﬁ%?&?ﬁe& ns 1203 by -
t he curnnpot swiphingwhénls 0§00rpand thdG2leAedtdetpanclsefed inmte theaApDi ng poi nt
of line 2, it is switched to the voltage input neans 1102 by the voltage

i nput SRBVERERJ 9% ans 1500, to the current input means 1202 by the current.

input swi t chi ng,meanso A0l n3Ad LQciRe1CUREAN: HIPYEIRENSE ok UhebY. L

i nput sw tching means 1402 of tages and currents o ine 1 of solid line
and | i neasfofmbr @ehnda nke acwerrentgitmitl meaonvE2@bd circutihe AnBren¢oisvert er
1600, and %%i_aérall converted v It,age End current data are 0<3ntered into
‘the cP§“P? OWLHH HAP SRR BLP AR i SHETHY MRLL B5ATt HE 021288 ri ¢ power
| S COMRYHE fhitpho £ HPULENG iHFuLIRAKE 1O0RMURT ouffutl HE1RASh SR idf\R VOl tage
and current data thus sanpled simultaneously, the nomentary power is

 det er minneahsf £302 tare grtoduiet thd croremmtiapyt watitedsi ngf means ab) land Tdwr r ent

and the ntary val ue i.s added fo peri od of ap integer multiple of one
oIt er nROE Q6 b rirant darhmraniol 20 ARcOBIP At JhF | SHTHITMEY he
NDMENt 3 ¥ankal 282 a3e AR &S RUNSH thd RArRRt ahped samecag mSahba 4auerage powver
of the circuit, that is., the electric power amount. The tinme sharing
mul ti plthg seledied opepwebniehntodlpl AMycporertend 600he Garsiudt 8 jcmeresiar ed
sanpl i ng ofppgi ne.sharing’ an next s Qi_n hat is,

|

bet weert™ sBIRPA 94 ﬂrémént&esbrlagghﬁ“ﬂ%e?% lﬁgog?hiﬂréﬁﬂﬁqglf’g?%ifﬁsi iz%te’t er mi ned
by the gitgdien @frrém fsCigili s vaekide Banbhenfdt 3 ERhto tHWPErrSM {4NItNg Neans
1401 and 1402, that. is, the nunber of current inputs. :
. means 1204, and the output of the current input means 1203 and output of '
the current input means 1204 are put into the current input switching
- means 1402. The output of the current input means 1203 and output of the
. current input meanrs 1204 are selected in the current input switching means
"1402, and the selected output is fed into the A/D converter 1600. 7
The voltage and curreant fed into fhe A/D converter 1600 are
~ sinusoidal waves in this example as shown in Fig. 14A and Fig. 14B. By
the cobmmand‘frorn the CPU 1700, while controlling the switching by the
cilrrent input switching means 1401, curﬂrgnt input switching means 1402
and voltage input =switchi,l-Jg.mmms_ 1500, time shared multiplex sampling is
o‘b-t_ained from the digital output of the A/D converter 1600. For example,
a case of sampling s.‘inusoidal Waves—'of voltﬁge and current from two lines
by the time sharing number of 8 is explained below.
Suppose to s;ample' line 1 voltage and currént (circﬁit 1 and
circuit 3 current) simultaneously, and to sample line 2 voltage and current
' (circuit 2 and circuit 4 current) simultaneously. A solid-line point in Fig.
"14A is supposed to be line 1 voltage, a s—lolid-li-ne_ point in Fig. 14B to be a

sampling point of line 1 current, a broken-line point in Fig. 14A to be line




In the exanple in Fig. 14A and Fig. 14B, since the nunber of switching
channels is two, the tine sharing nunber in one alternating-current period
is 8 tines 2, and hence the sanpling points are 16. Suppo&i&ghet iesnunber
of switching channels to be three, another sanpling point is added to the
sanpling points indicated by broken line between solid |ine and solid |ine
in Fig. 14, and the tine sharing nunber in one alternating-current period
is 9 Novenber 2005 38 24. Thus, by3 u5|ng the vol tage i nput swi tching neans’

and cugr i npu chin an |nput nd curre i nput,

Pha D lkand A o WokER e BRRP i e, MAH, B hg e HGRERE, TPV e
sum of ntnla@ mtraht numefheoéodtfﬁﬂllbﬁtﬁeoct’tﬂel’ff@d)tﬂ%elsﬂﬂﬂd 16 §GRpRggMEans

di vi ded by the_ nunber of swi tching channels of the voltaae i nput switching

means, PAHd of Héne di dlt WuRwéicher fonphe svaltngenénpur meansi ApHL Bxmthehi ng neans
di vi de%gxge 19 uwuﬂ?? gatgmscespsgmﬂgemr%t E&S‘peuatngleaﬁgtu ka SWi t chi ”9

nmeans. the v I npu w tchi ng nea current

SWi t chilng cnmms mtplne smik&ﬂmigr fidahs tipoa, Viaid tcﬁr&hercur&eﬁeahpaedleatusl ow cost.
As in this enbodi ment, using the voltage i nput switching neans in
addi t | bA0F ¥ HBecER et lpﬂﬁhts higgi ﬁ’gaﬁéah%021 t sAkfthecbrokeorlingher

enhancegin NAGEASE of 11 51 PSR e U WOV L3R TRbLEhediier f1d By o Pause

period e acqui sition, ore ata I's avol and a
Ci rcui thewbhageliapge swhosdnf | medasat 5 od, tmyhbe:muf:qxhtahahngthﬂem si-on.

When s ch multicircuit t e watt neter is constituted, the circuit
consti P4t REFULEERtHaPY} Frtflll ghigg ﬂb‘iﬂﬂisnlt‘ﬁﬁra&qdntf b‘%%é?”ﬁ&l‘t‘gpt‘haﬁ’?aﬂﬁe CPU wi th

the CPY) 88 HIE inbls 's:{?vgtch:kﬁg DI ROVRY2. 1 hﬁ‘ol&ﬁ%é’sn&ﬂ@l:uHe%?B?rle‘J p are

. Provi ded outsi de of ticircuit type t meter 11, but they may. be
al so i nf sppigr Hnechnd tiner? tofebrokieniléne ane tdxgytlaélyvvaonve:mEénnlthe AR nunber.
of voltage I|ne§#¥F no%eljnltf and t qnber current circuits is not
i mit eGORYSHER 1600 #R%ed i bl LHY H&e aI“ldmct“éﬂena{s dptg E he
preci skRpitref iMBATHE RIS (RARs Q@m’ﬁ@fn%t @hﬁegt ré&H R tivBpbAltsOhngQese, it is
not required that the nunber of |inesS be.equal to the number of input
swi t chelegptokagrowetsis fompeseapl e, in the case of one voltage line, ten

current ci rCUiltnS-éonelllralgungV%e é’YIeE:tCrrxu: g%w%fgagrﬂetlhse l?:];séhef tned voltage and
| current data thus sampled simultaneously, the momentary power is
determined from the product of momentary values of voltage and current,
~and the momentary value is added for a period of an integer multipie of one
~alternating-current period, and the average of the period adding the
momentary value is determined. The obtained average is the average

power of the -circuit, that is, the electric power amount. _

‘The time sharing multiplex number bctween the sampling point at
the basic time shared samplmg of tlme sharing” muitlplex and a next
sampling pomt, that is, beltween solid lme 'r_md solid line in Fig. 14A and
Fig. 14B is determined by the number of switching channels of the current

| . inpﬁt switc_hing'means 1401 and 1402, fhat, is, the number of current inputs.
In the éxamplg in Fig. 14A‘rand Fig. 14B, since the number of switching
channels is two, the time sharing number in one alternating—currént period
is 8 times 2, and hence the sampling points are 16. Supposing the number
. of switching channels to be three, another sanipli_ng 'point is added to the
sampling points indicated by broken line betwgen. solid li.ne and solid line

in Fig. 14, and the time sharing number in one alternating-current period is




swi tching neans, the nunber of channels of the AID converter required for
current input is 115, that is, tw channels. In Fig. 15 showi ng the
multicircuit watt neter using input swtching nmeans angNwe&hRFIJORg ti e
shared mul ti plex sanpling, by replacing the nulticircuit type watt neter
with a multicircuit type watthour neter, it can be used as the watthour
neter. Al so, by replacing 9 Novenber 2005 39 the nmulticircuit type watt
meter with a nulticircuit type powefg factor neter, it can be used as the
power factor meter. Further, by replacing the nulticircuit type watt neter

W th azgulticircuit type reactive power neter, it can be used as the.

reactive power e r lL,a¢i qHLtdfd ceridntt YPE Watt
neter with a rrE tI’CI6¥ cdl\Jé?%g?&%evsfa%%-g%?&rpﬂﬁeﬁr%pﬁtg glaen be usced e{lst t he

var - hoimputetssritchBef omeane, descvobege eimipudi apdt suméat heput,r ¢wé t Aild Fig. 15

used as nulticircui.t watt hour nmeter, multicircuit type r factor
met er , SORUFHIPELY &m“er%f%cgﬁﬁgaé@? PUmBRRT hapgpls Y i Bt 833?’% ype

var - hopdta] HRin¥er JF foplatd So F¥PVAINAGY (DGt §R$R1Ghs oda2d Avided byGhEcuit type
wat t hour neter. The basic constitution is same as the case of nulticircuit
type wamberpafeswitohing mhaghalsedf nit tviodtage snpgl $wgchined meassr iepdi on of the

constitution.of Fig. A5 i mited. In.this enbodi nent, the. icircuit

Type s iR Buriictias thopds P8 th Ercand gk s 40K RS e T bR Ve ¢ hour

net er, t1e 6 uloitee rCRY s#i R i n 8 OOMUHRSs lHetR| 6treh€ iQPEF @WitdHisE eda®d. t he

el ectric power. In electric energg conput ati on, on the basis of the data of
£

vol t agByansineutheneltagapioadtsiwirtimgesisany  ancheunsrtrinary s#isthingc power
- val ue 'Sat‘%lﬁté rm;r?gﬁﬁgfrf:ﬁgt‘l tté@teer\%é%dn‘l‘&ter%r 20 &f Yo»V%'o?FS o ¥Olf;q0e and

. [+ o, -
currean Iy I C power values are cunulatively ad ed, and

t he custhbaidi M@ ns, U uSidgeheeberhgé tnpesWitching hRagh igWdditibn tbhke
multicircuit type watthour nmeter for tine shared nultiplex sanpling, there
i s no pAtieAtdapRbswitchingmeadswits| ffeql ischirtyer prehagicedyi t Moreaygrt her ef or e

a cl TCHgt tfﬁ?é’is[}%r.'%@.r@%n'i{}?eqc fda gﬁﬁ%'ﬂﬂ recfi‘ﬂ Pﬁé{;ﬁ%ﬁ“hgﬂoﬁt jn hi g
precision, soO at | I S"NOre use than the surenment o :
~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
. the CPU as ASIC. Ia Fig. 15, moreover, the potential transformers are
provided outside of the mqlticircuit 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 citcuits is not limited either. The time .sharing number is not °
‘limited as far as the precision of mea'suremcnts can be maiﬁtained’. As a
matter of course, it is not required that the number of lines be equal to the
I_nul_nber of input switching channels. For éiamplc, 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 cﬁannels_. | '
In Fig. 15 showi'ng' the multicircuit watt meter using input
switchi_ﬁg means and ‘_perfomﬁng time -sharéd multiplex sampling, by
replacing the multicircuit type .Watt mefe_r wif_h a multicircuit type :

‘watthout meter, it can be used as the watthour meter. . Also, by replacing '




nonentary val ues such as electric power values. For pronotion of
energy-saving, . it is inportant to understand the power consunption
accurately, and for accurate understandi ng of power conswmEhwpo0sul tiple
watt hour neters are needed. A large s-pace is required for installing
mul tiple watthour neters, which requires a |large cost for installation and
material, but in the nulticircuit tgpe wat t hour neter of the invention, 9
Novenber 2005 40 since the electri¢ energy of multiple circuits can be
measur | d at reci sion, both s, vmqEI s?ace and Iomerlﬂgiof cost are
Lithg

h
Tearins HullMauilizbe el mgtr 128K of FHE B ROM T IRET 15 as

mul ti Crhéé-‘dﬂ Gt E¥P8c RAVE asTtRE [RIwdFeatlor EB&rbaSFGrt‘E@BSByTrk'%!a@lﬂng gresane as the
case of nufticircuit type watt neter for time shared i pl ex sanpling,

and deoultipircni tgbetwatt qosisr iwigh ronubiciEteit type |rsa©tmfc m@dfcrlmettem S

nbod h I d h
il 1 v b a8 BONES it o PRSP LRE' e Calr 0 PR BeHA Ba he power

- fact ormultisireatt @fpetvigrt ch@ek Writh ROWBIticiftdSltyp R at b tamkerpit ¢dte data of
vol- tag@ and current neasured sinultaneously, the nonentary el ectric power
t

i s det®s Hepdasftheiarntourpmetict of nonentary val ues of voltage and current,
the momentary gghueg . ﬁr?crgﬁjg(?qamlbcﬁlxﬁeﬁ?g 9qh9fc1?ﬂut%eﬁ %EE& ple of one

al ternating- curt ent aver age . of ing the
nonmentay suwlElcieai Sypdda:taeﬂhmumadeteThmwht&lcnadt@/aepagrer|f3ctdtemawar age power
of the CI rcuit that is, the electric power anmpunt. On the ot her hand,
from tRBIGGHEREA YRR FeaFtiye| PAWET dRetedumpdnmulticiaibftyget V%o ues of

vol tagg.gipd current are cal cul ated, and the apparent power is obtained as
the product of the voltage effective value and current effective val ue,
and by divi di Mirdthie expdeage peversebyf dsiegaspanbitirpoiterype wimehposer factor
of the circuit _is ohtained, That_ is, supposing the power factor to be cos4,

it is ‘Eﬁfﬁ‘essgaea'%asdﬁs‘f%{‘mt&\t/‘é’ﬂlabse BB ety élb"bélaé?lt"fp&ﬂéfl"”cl“ﬁt 4YPow vol t age
Ci rcu'&attggﬁ%@'fhy tifileNSRaledeh l?{ Fe BN f@é‘cgﬁg &érfrs“tqg!}"t‘§“ éllh‘?ﬁ‘? adj usting

th e power ctor |nt OwW VO e Clrc ’f or | l'ation o a power
fact orcmtuahomgoﬂé“i/g.cbs by ommrd factor :
In this embodiment, the multicircuit type watt meter in Fig. 15 is
replaced with a multicircuit type watthour meter, and the CPU 1700
computes the electric energy, instead of the electric power. _
In electric energy computation, on the basis of the data of
voltage and current sampled simultaneously, the momentary electric power
value is determined from the product of momentary values of voltage and
current, the momentary electric power values are cumulatively added, and
the cumulative sum is the electric energy of the circuit.

_ In the multicircuit type watthour meter for time shared multiplex
sampling, there is no pause period if sampléd while switching the circuits,
and therefore a circuit having large load fluctuations can be measured at
high precision, so that it is more useful than the measurement of

‘momentary values such as electric power values. For promotion of
energy-saving, it is' important to understand .the power éons-um-ption
‘accurately, and for accurate understanding of pbwer consumption, multiple
watthour meters are needed. A largé s‘pace. is required for i’nstélling
multiple watthour meters, which requires a large cost for installation and

material, but in th'crmulrticircuit type watthour meter of the invention,

E




. conputation and control,' a large space is needed for installing nultiple
power factor adjusting devices for single circuits, and it requires a | arge
cost for installation and material. It is therefore prefoydedhd spoadj ust the
power factor of nultiple circuits by one power factor adjusting device from
t he vi ewpoi nt of saving space and | owering the cost. Hence by using. the

"multicircuit type. power factor ter of the enbodinent in such 9 Novenber

2005 41 power factor adjusting vice for multiple circuits, both saving

of space anﬁll IolvveEi.ng of cosﬁ ar@rlealize . Further iassueré Iﬁi He t he case
of usi ng fhe & FEarYCi FRERg. OhsmutIPIg PRIt EfR B fBeFRUEH i Ve "oher neter.
The basprecebs! bbth §HFinlpSo S apdteddnd 1dWeGagOfodlddel £dalPAbid type watt neter
for tine shared multiplex sanpling, and description of the constitution of

Fig. 15 is om tNexd.is| axpliiseénthsdrpenel eviagnthe idrewiti v &ide 19att neter in
Fig. 15 i%.:. depl ith | £iCircuj | , and
the’ e EDieERL SRS A8y e Bol T LG Cuthe BARE, LERGIA R, RALRAAIRET . 0

As nmentthenedeiof thiRicboyie tdps erdtPiieder ff tike shared ahiltiplextsppwligponer
factor nmeter, on _the basis of the data of voltage and current sanpled

si mul t HEbdesgripting ofviliegpashisnbiontidt per EnPIbiér are determined, and
by di viding th?nﬁgfsr%ggﬁqﬁﬁﬁ?ﬁst,g){e%ﬁ%&@%i?go%f%ﬁhmét.@?im\ffhff actor

"cos4" is obtaine ower factor e clircuit reactance
rate "siepdicdds wddsial pudtichicnédtype pheet dabtwi agtéor amd ahesCRYW £7QQ-
cosz~)UU2 From the apparent power and reactance rate, the reactive power is

obt ai netPBRUESFEE | RAF Holfton instepd Ogb‘b"aFlﬁ?ﬁ“ﬁoﬂ\%‘?’?nl n a | ow vol t age

circuit, genergly, of bera?ﬁrﬁf #he dra_@@mbm%g@%q%ﬁmmsmgmfﬁéu adj usti ng
the power factor 1n the low voltage circuit,. Tor installation of a power

fact or sidjulsdnengsbigvike hymeasatyi \edeqioicepoveonput detcomimed! fromt theé, a | arge
space is. heeded for installing_nultiple ower factor ad]usti devi ces
for si ugt Pglﬁ‘f‘g?“%?ﬁéi ‘iatlu?%gfuivPL@ggalngr reptyd ef‘BP“’icﬁhql‘f"g??%n and
materiajre hligdd shher ‘?Ef’irog Bf &fnefdi@det Adipustos Ree PAWRKatiAstafre@t multiple
circuits by one power factor adjusting device
period, and the average of the period adding the momentary values is
determined. The obtained -averagc 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,.
- 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 cosd, it is expressed as |
| cosd = average powef/apparent poﬁver_.
In a low voltage circuit, ge'nerall.y', since there are many branched
circuits, when adjusting the power factor in the low voltage circuit, for
, inétallatio_n of a power factor adjusting ﬁevice ' by power factor |
' coxﬁputation and control,'a'largc space is needed for installing mulfiple
power factor adjﬁsting devices for single circuits, and it requires a large
cost for installation and material. It is theref‘ore preferred-to adjuSt the
power factor of mult-ipl.c-circui't.s' by one power factor adjusting deviée_
from the 'vi¢wpoin"t of saving space and lowering the cost. Hence by

using thé'multicifcuit type power factor meter of the embodiment in such




fromthe viewpoint of saving space and | owering the cost.' By using the

multicircuit type reactive power neter of the enbodi nent in such power.

factor adjusting device for nultiple circuits, the effediNovenat2®avi ng of

space and | owering of cost may be further enhanced. Al so is explained the

case of using- the circuit in Fig. 15 as mnulticircuit type var-hour neter.

The basic constitution is sanme as the 9 Novenber 2005 42 case of

“multicircuit type watt neter for tird shared nulti pl ex sanpling, and

descrlptlon f .the con stitution,of mtt [N odi nent ,

the’ mid et Bisb Repein WeRES mutfiptd Bar it a4 satihg {8 SpEP

mul ti C|arn<au;dwgryﬁ)go\fa:roghqyé rBEtiggd. and the CPU 1700 conmput es the reactive

energy, instead of the electric power. As nentioned in the above

descri ption of th@lewrulsmmimm the/sase odartingethsopkicuiedvFigs Adnte he

appar enbuRANEE. 8ol FARFICRGLAL Brechhe TIEAELIYS JAAMRL LR QRhlnad as

reactive power = arent powver. y UMt vty a I'ng t

reacti \ftﬁem\éerof\mxllilﬂﬁﬁrcdm@yﬁemftl Ml@tﬁﬂﬂfrgymc?sha@emmﬁleﬂ)let 3 a i &Iy, errent of

reactive energy which is an integral_ value, since tine shared multiplex

sanpl i riftd dessaintéomod the romstityting qfalige 150 pBAtted- sanpl ed while switching

the circuits f r t can be

nmeasur ed at hl-gig- ?%rﬁe%g?%ﬁngdt Q##ﬂulm\ﬂ&gt #@%@%fe’?ﬂltu #g‘g}?hfffr}seasurenent

of nmomampbroedvaithes msulciviauieltept rresctzmmwwrxﬂereeaamvtehep@ﬂm 17(Rbr

effective use of electric power, it is nportant to understand the

reacti \fié’”éﬁ’féﬁeé)}haééﬁ?‘éfélpyw%{ndn?t@?da?éc‘ﬂ}Fa"tlé"“&ﬁcE@P’%"t’andl ng of reactive

energy, multi plag ¥Ruidauh IPYEL S03Le dRedtflion Atl AlEAPRER S ypaUl Ted Tor

~installing multiple var-hour neters, requires a large cost for

i nst al | ptwenfandr meter, ioal thebbdsis mftthe drartd bferiolltalgictal:t@/permarstmptedmt er of

t he |nvent|on ce,the reactive en % of nult| circuit

oasur G CARegHS B abF SV SFABBYNCE 201 AgPaTe WAREe BATE dEiebRtRT B

rm??lt: if{f&c Sﬁfmt@ﬁggrﬁ%n&v&)agw&@w% bel QpphferANpbREE, eﬁ@%vr@nfac%r
"cosd" 1syobta1ned. From this power factor cosd, the circuit reactance

COSt are

rate "sin¢" is easily obtained in the following formula.

sing = (1- cos?¢)!’? '
From the apparent power and reactance rate, the reactive power is obtained
as

reactive power = -sin¢ - apparent ﬁoiv'er.

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 adjustirig device by reaétive .power
computatxon and control, a large space is needed for 1nsta111ng multiple

| power factor adjusting devices for smgle circuits, and it requxres a large
.cost for installation and matenal. It is therefore preferred to adjust the
power factor of multip'le'ci-rcu,its_ by one power factor adjusting device
~ from the viewpoint 'ofr'sav.ing space and lowering the cost. By using the
multicircuit type reactive power meter of the embodiment in such power
factor adjusting device for multiple circuits, the- effectxve of savmg of
space aud lowering of cost may be further enhanced. '
Also is explained the case of usmg the circuit in F1g 15 as

multic:'l_rcu,lt type var-hou; meter. The ba31c constltutlon is same as the




i nstrunment having input switching neans and performng tinme shared
mul ti pl ex sanpling. This enbodi nent conprises current input switching
means, and this current input switching neans is di spos@dNdvamlidn2006r ont
stage of the current input neans, that is, between the current transforner
and ' the current input neans. Relating to this ' multicircuit type

i nstrunment having current input sw tching neans di sposed between the 9
“Novenber 2005 43 current transforneéZ2and the current input nmeans, an
exanple of nmulticircuit type watt nmeter  is described bel ow while referring
to Fi gtasmaf mydticirquip tyae waig. meter fof Hmyp shyedi malypkongamplidigde of the

t ransf r . 1SS S b ! 1 econdary side of the
transf§é§§$s%éppﬁnﬁgpﬁﬁhggﬁﬁggfpﬁﬁbgagglggggokg?gﬁbplied fromthe potenti al
transforner 24in tiioeit@dimeat ! thgemuhpeirciuiranpe WAl metheinFipulsS é§ t he

vol tage input nmeans 1101 is put into the Al D converter 1 , JLipe 2
vol t agEfRlacedipPtiled myticd Hatit pyPenVirEIRofr oSt & nafd 28R g ﬁf@‘gt aab ol t age

| nput EBRRG IS0 AN B Plhe c0l diovALLAGE bR means 1102 15 put

into t V converter 1 Line 1 (circuit current fromthe current
transforner 27Asmiertiome® if cthecalhdve)descniprient off tloomm hieicdwewienyper ansf or ner.
28 are fed.into current irg_put' switching neans 1901, and line 1 (circuit

,3) cufFafive PRI nB el riEAM th ARPABFAEPOIF M ITFAC AACECTFEUitE®4) current

fromthe,Gufd kel (9RBIANERNas 31 are fed into current input swtching means
1902. The line 1 current fromthe current transfornmer 27 and line 2

current fromthe curresdctite gnsfeor-nesin@8 X edpparcot ploerecurrent i nput
svvitch'gng meaps.l%Ol .e U%%I ect F.d by the cPrreQ}] inﬁutt.. swi t chi.ng neans
1901, afd“TBY MDY tHE B PR CHYSUR O e and Yo "GRG Y RSIGAE 1T current
fromtbempuisg€nt transfornmer 30 and line 2 current fromthe current

transformer 31 fed into the current input switching nmeans 1902 are
sel ected by thikn measeramé¢mtpaf resefivendnrysieehicl 9920 am@steld velit®o t he

out put BT RRETRERT MR o sanetiiod: A0 Te B P nB D R ser tor

1600. Pbgiovolit agenped uireeRwit@dngntit: tdicML comuectdre, 1608iraiR |
sinusol dal waves in this exanple as shown in Fig. 14A and Fig. 14B. By

' having large load fluctuations can be measured at high precision, so that it
is rﬁore useful than the measurement of‘momentary values such as eleétric
Power and reactive power. For effective use of electric power, it is

- important to understand the reactive energy accurately, and for accurate _
underStaudingl of reactive energy, multiple var-hour meters are needed.

A largé 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

- lowering of cost are realized. |

N (Embodiment 9) »
‘Explained below is"another embodiment o.f a multicircuit type -

] inst'ru.ment‘having input_éwitching means and perfofming time shared
multiple‘x sampling. Th-is e'mbodimeﬂt compfisés current input switching '
means, and this cﬁrrrent inpu't switching means is disposed in the front
.stage of the current input m.earisj, that is, _betweén the current trat;_sfo_r_mer

_ al.ld‘.thc current inpﬁt' r_néan_s. Relating to this 'rr_nulticirc_u'it _type )

_instrument having current input switchifg means disposed between the




the CPU 1700, while controlling the swtching by the current input
swi t chi ng neans 1901 and current input sw tching nmeans 1902, time shared
mul tiplex. sanpling is obtained fromthe digital -output 90fovéniter AP
converter 1600. For exanple, a case of sanpling sinusoidal waves of
voltage and current fromtw lines by the tinme sharing nunber of 8 is
expl ai ned bel ow. 9 Novenber 2005 44 Suppose to sanple line 1 voltage and
current ‘sinmultaneously, and to sd&Wle Iine 2 voltage and current

simul taneously. A solid-line point in Fig. 14Ais supposed to be line 1
vol t ageurzesiol irdnsfonmepoiand i theFi 'glrrqmiB irtp@tben@a@amlni erameplst of line 1

current . br ok Line, point Ly F| e2v e nda

br oken rﬁ"“ﬁé‘“ﬁ%’fﬁqy?%Wﬁ'tgmeiirBlst lbed cf“}ﬁl |‘H8ele ) %tFa 5 current. By
"t he corftlrgoI14cB‘ aﬁdnqug:Pys,l?OO at the soI id-1ine sarrpl ing point of line 1,
the current input _swi tching neans 1901 switches the current inputs from
the current tréﬁé’flér A6y thy sapemdanyr vide afr dhestrappkaropg 2b i§ §BPROFS%ent i nput

of lingyly,t §ndtt[i'1% S dadd L_H@g&{ LMt %fStEﬁEF% t§ TANMQr #Br 27, and

the curren |n hi'ng nea swtc current 1nputs from

t he curlLigmet 1t wanagermmﬁ@hamdmw re@et péreaniaf orrarsfodtnert @4t haoctire ent i nput
of line 1, that is, the current input fromthe current transforpmer 30. At
‘the soliignéartnBerny 1401 tthéfm}tPHé"ﬁ theheeliage éﬁ?“‘ me3af ML &hing neans

1901 Suidioles the M5! EtlvdrRT0D! Ui NP (RHISRNs SANRIQIIER e and

current transf or mer e curfent input that is, the
cur r entpdtaptital tramféies c?if iend the aokbge meput28eamnd lﬂﬁeanmnhemmtpﬂtnput

swi t chi nmeans 1902 swi tches e current .in s fromt urr
et G S g U A0S T L0 o P fo 8 the U BOREPHERASP Ut LI | i ne 2,
that is &ii'guﬁuf)r@ﬂtrehp?}btmftﬁQr@urrpﬁntCt'ﬂﬁﬁsEfB}mEf 370 Thle é;:kcxr-gﬁ?t ayol tage

i nput rreans 1101 and 1102 are connected directly to the AI'D converter
1600. \toirwagesframd tber centent ofranisfiernierof28s adried fbd nénmdNdCureere anflt br oken

RGNS 7 (ARG KA AR L oM AT A
oD e gt TERRESLLyD @OYCHE )l T ShE Rl Lo toRagput . The
31 are fed into current input switching means 1902. The line 1 current
from the current 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 inpﬁt means 1801 , and the line 1 current from the curreat
transformer 30 and line 2 current from the current transformer 31 fed into
- the current input switching means 1902 are selected by tl_le' current input
switching means 1902, and fed into the current input means 1802. The
output of the current input means 1801 ;uid output of the current input
means 1802 are fed into the A/D converter A1600_.
The voltage and current fed into the A/D converter 1600 are
| sinusoidal waves in this example as shpwﬁ in Fig. 14A and Fig. 14B. By .
t'ﬁe CPU 1700, while‘ controlling the switching by the ~current. input
switching-mea.ns 1901 and current input swi'tc'hing means 1902, time shared
'muitipléxf_sampling is obtained fro.m the digital output df the _A/D
B converter 1600. For'exarﬁpfc, a (.:.aée of sﬁmp.l_in:g. sinusoidal waves of
_. voltage and current from two lines by the time st_l.aring.numblcr of 8 is

g‘xplained below. -




- 9 Novenber 2005 45 is 8 tines 2,

the basic tinme shared sanpling of tine sharing nultiplex and a next
sanpling point, that is, between solid line and solid line in Fig. 14A and
Fig. 14B is determ ned by the nunber of sw tching channelsvahbet figscur rent

i nput sw tching neans 1801 and 1802, that is, .the nunber of current inputs.
In the exanple in Fig.. 14A and Fig. 14B, since.the nunber of sw tching

channels is two, the tine sharing ggnber in one alternating-current period

d hence the sanpling poi nts are 16.

Supposi ng the nunber of smntchln hannels to be three, another sanpl i ng
point is addeog] R?otsﬁéossé‘rﬂﬂ1"&@“?)6%&??53%‘}%8%’&“6?”8}‘ RBAOYT e 2Bt ween

solid 4 Remand 15Q! dedl't:%‘e ah@ Jﬁrgentlélimlﬂngné&?sl&' MeAshAtd Ntk gelAr in one
al ternating-current period . Thus, by using the current input

swi t chimigebhd isfsopposed emtbc hlmpatvolttmae A E)obdﬁheptmnnt &n rFeguHBd to have
t he nu nnel s

er d| the nber of
Lor ot PR At uE B e e D R dinent cugiaute RitTg KRS AG PO Ok il 4B el ¢ cui
type waetuﬂ@tzermuageealnuzmbrakehqme GO$Ht Iﬁ/bnf@ovgrm tQYbUa”Eaﬁ?Pirh%d
mul ti pl ex sanpling, there is no pause period In data acquisition, and

t her ef pp&nt efcknpf2 ewract.s eﬂwtmbedontanuc’étheﬁlf:m17m,tah thelsailg!elllnead
fluctu Q sur,ed, at h| BLe Wen su | t.icircuit type
g%fn f'i,ng I}cl m? ortml ?e& qFﬁéuH I’CUI Pu?éonsqnpgtmeans EO swuc(::h

watt ne onstitu I oh c eswrp‘ﬁlfled by

i nt egr aiid B@rehbeipR3Ifront f1ANcihen CRYnvidrhert DR 2@l Bse ASIr@nsidimerg. 16,
noreover, the potential transformers are provided outside of the

mul ti cPBagi tthetwéewmumfépnqlg thaltist Heg chusednpyt Stomibocysiedted wit hin
t_he_ m“t au%hg 2'§yﬁgdvﬁtctc1m?£§tr n:l%ut s-wetcﬁ'tﬁsg)%ea%f ?(H %%GA ¢1Che i's not
an e nunber el

[imted, cutT 8 clrcui not mite te The

time sbardeng inpuiefrobs tiourdenfiti At fosménB0asnd ke r ot Qi SiFor@ks Fasur enent s
can be maintained. As a matter of course,. it is not required that the'
nunber t?)fthFlc’r’i‘ééeIBe”'é’qltﬁa?f liget hethaﬁw%él“cﬁ“fifﬁ?mﬂn%% from {he CHaRsEl s, For

exanpl ?ransf‘ F@se R{ t89%0 1V itn%g?adlhﬂﬁgmxggﬂﬁcblf ey ZC'tﬁnglltr§eutand five

sSwi t chi ng c annel's’ of ‘the. cUrrent I nput i Ng neans, the nunber of
channelispwif swieh A gDm ea@svEY( £ s wi dushs rad ¢wireaurinpots Ef(mnltthbscu]ri'ﬁat that is,
t wo channel s. In_Fig. 16 showing the rmulticircuit watt meter usi ng i nput
transformer 27 and current transformer 28 to the current input of line 2,
that is, the current input from the current 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, thé current input from the current transformer 31. The voltage
| input me‘;ins 1101 and 1102 are connected directly to the A/D converter
1600. '
| Voltages and currents of line 1 of solid lifxe and line 2 of broken |
line are digit.ally 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 m.ul_tiplex number between the sampling point at
' th‘e basic time'.shared.sampl'ing of time sharing multiplex and a next
.'sampling point, that is, between solid line and solid lfnc in Fig. 14A_a'nd‘
Fig. 14B is' determined by the number of switching .channél_é of the current
Cinput switc’hiﬁg ;nc'ans 1801 and 1802 that is, the-'number of current inputs.
“In the exampie in Fig. 14A and F:g 14B since the number of sw1tch1ng_.

channeis is two, the tlme sharmg number in one alternatmg current perlod




swi tching neans and performng time shared nul tiplex sanpling, by
replacing the nmulticircuit type watt nmeter with a nmulticircuit type
wat t hour neter, it can be used as the watthour neter. AlsQ@ved®err@al aci ng
t he nultrcrrcurt type watt neter with a nulticircuit type power. factor
neter, it can be used as the power factor meter. Further, by replacing the
nulticircuit type watt neter with a nulticircuit type reactive power neter,
.9 Novenber 2005 46 it can be used gs the reactive power neter. Moreover,

by replacrng the nulticircuit ty watt nmeter with a multicircuit type
var - holt 8rfemes 2, ﬁﬂd@&ﬁcebéeﬁgwlbﬁg pointgare Hour Aepepsingdhsumictdescri bed

* embodi e Of iab O SELd A0S, B HECGnBRgRU R gl PRV Lhour

nmet er, nultrc Ir tor ircuit type I‘eacti ve
power win@ﬂl,ngapdmmlhhdmaltwlbty baokenVidfie mlﬂﬁreeﬁ&bﬂd libkraald $si@ifeai ned the

- case of uysing,as nmulticircuit type watthour neter. The basic, constitution
i s samb &d8¢ ﬁé ea%éh%rl%riﬂrerse&mbqryseonmktﬁrqﬁér%& cpgrend ipegiodhisr ed-

mul ti pbgx sanpling, and description of the . <constitution of Fig. 16 is
omtted. In this enbodinent, the multicircuit type watt neter in Fig. 16 is
replaced with @hnsy bycisiagi the yperemt idpour switching am@hﬁshéomjlrﬁﬂo '

conputes the electric -energ of the eIectrr In electric
ener gy ARMpdRE °°‘E)‘FF’1‘T’r’e‘So'>a/F§i ‘H# ﬂ% Vet npmbey &t gn %‘Jr Pent
‘sanpl e@h@'n’ﬁ‘ﬂﬁé”@ﬂr‘i@inyg tﬁmommaéyoelﬁﬁrémwrb YRS Yeiniterdgxt er m ned

fromthe product of nomentary values of voltage ‘and current the nonentary
el ect r swipthieg chahoels, and tdumnhlatucuehgt tygdeslattamdterhie reatiGkdtaitiewsum i s t he

el ectric _gener of th cwcw}1 I r] rIuItlc ircuit & e, watthour neter for
Uime shaPbd MEPTaOHeEx PYstim shared mutlbinlex wpmalite. shffeois B B4R ed whil o
sSwi t chipRgiold@n Cdalt§ UidgRisitfid irﬂfrtﬁfzﬁkrf%r@ 16kk Cad Wabha Vi NG didédleah®ad

fluctuations can be nmeasured a hi gh precision, so that it is nore useful
t han tﬁerthmrlenénrga)ioadrﬁhmuamyn\paamés meeinad |l Wghrprecpaner val ues.

For PO on Sl SRR ok BRGNS bR EB P
Consumbh@ﬂtuﬂwhtc'amlﬁ simplified by integrating other parts than the CPU with
| the CPU as ASIC. In Fig. 16, 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 limit'ed, and the number of
~current circuits is not limited either. The time sharing number is not
limited as far as the precision of measurements canl be maintained. As a
matter of course, it is not required that the number of lines be equatto the
number of inpuf switching- channels. For example, in the case of one
voltage line, ten curreat circuits, and five sWitching channels of the
current 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. 16 showing the multicircuit watt meter usmg input
sw'itehing means and performing time shared multiplex sampling, by
_replacing .the multicircuit - type watt mete‘r with a multicircuit type
watthorxr meter, it can be used as the watthour meter. Also, by-replaeing
- the multicircuit type watt meter with a multic:i‘rcuit '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, -




watt hour neters are needed. A large space is required for installing

mul tiple watthour neters, which requires a large- cost for installation and
material, but in the multicircuit type watthour neter ofsNdenbeaysstion,
since the electric energy of multiple circuits can be neasured at high
precision, both. saving of space and | owering of cost. are realized. Next
is explained the case of using the circuit in Fig. 16. as' 47 multicircuit
type power factor meter. The basiggconstitution is same as- the case of '
multicircuit type watt neter for tine shared nultiplex sanpling, and
descri Pt foh b@fusdﬂeatéhstrpwttlmrpoo'ferFmgter16 Morenvtt,elly rleplatchug teebodi ment ,
the multicitcui.t. type tt, me repl aced with a

nul ti CF‘P&&FE“&“&})EI%‘O\‘,{&&B 'Cetro‘?mhﬁ @Pll:“gﬂﬁu’ttl"fgp%‘ 1Y MESHp At 687 ¢ he power
fact or pe imetdeadihef virbeo € g{éttgic power. First, on the basis of the data of
vol tage and current sanpled sinultaneously, the nonentary el ectric power
is deter m ned Below ape depexibiadte ml o dimemts @rfyth\vatlmemtoifn Fegth@elsadd current,
t he nmo inte | e of one
bl ter nat EadCiH b EFoc YRRl ch AUBEILEG: ol RoWBRT Gl ©he
noment il ti¢adcues ti e xciarceirvm peter TRetdtht Al deshidarage typet Rararage power
of the circuit, that is, the electric power anmount. On the other hand,
from t B&teanpl ed data of vol tage and current, the effective values of

vol tage and c t he ALE tai ned as
- the product o?lﬁlt ﬁt”fs gﬁg&gﬁ slde'v%?\gg easaﬁﬁﬁ)cﬁlrrgelﬁtt RPpV«f{vah?nP@g val ue,

and bymitei.di Mhet bmavaneegetupmueﬁs Rymiches appasagpt oP@vEiticirédie thpeer factor
of the circuit is obtained. That is, supposing the power factor to be cos4,

it is WRh SResy fod Base4Shaa%ﬁa'glélpdsw%q}p@seﬁpdpewnmlﬁnaﬁ d#evol t age

cCircui ton88NRt&Ad L)y,Flg qustoqgirtfe@re many branched circuits, when adjusting
t he power factor he I'ow voltage circuit, for install ati on of a power

factor adj ustiimgthdeeinbe digepoyeie ﬁan‘u’ﬂﬂcunoprputv&adti:mtaﬂ(ﬂndﬁgt Lelis a | arge
space is needed for installi n? mul tip power fact or adj ust i nngew ces for

si ngl e GIAEET { ¥ithy 3q MulticdeRRif ey Ps I“’é'r‘ﬁ@“fc%t‘e‘f’ podj Hg FFHt 16A%and
mat eri @hmputdd tﬁée%'&?ﬁ‘éfe% ag ﬁ%s%{@gfttﬁ)e i sl %&eer power fact or of

mul tiple CIrCUItS y one po actor adjusting device
In electric energy computation, on the basis of the data of

voltage and current sampled simultaneously, the momentary electric power
value is determined from the product of momentary values of voltage and

- current, the momentary electric power values are cumulatlvely added, and
the cumulative sum is the electric energy of the circuit.

In the multicircuit type watthour meter for time shared 'multiplex
samrpling,'there is no pause period if sampled while switching the circuits, -
and therefore a éircuit having large load fluctuations can be measured at
high precision, so that it is more use_ful ‘than' the measurement of
momentary values such as electric power values. For promotion of
energy-saving, it is' important to understand the power consum’ptiou'
accurately, ard for accurate unders_ianding of power cousumptic-)n, multiple
watthour meters are needed. A large rspacer is required‘lfor.r installing

- multiple w-a-tt,houf meters, which requires a large: cost for installation and -
Vm'ate.rial,' but in the multicircuit type watthour meter of the invention,
since t-h'e electric ‘energy. of lliui'tiple circuits can b’e-measure’d at high

precision, both saving of space and lowenng of cost are realxzed

-Next is explamed the case of using thc c1rcu1t in Flg 16. as’




fromthe viewpoint of saving space and |owering the cost. Hence by using
the nulticircuit type power factor neter of the' enbodinent in this power
factor adjusting device for nultiple circuits, both. saviMgeabers@ace and
| owering of cost are realized. Further is explained the case of using the
circuit in Fig. 16 as 9 Novenber 2005 48 nulticircuit type reactive power
nmeter. The basic constitution is sanme as the case of nulticircuit type
~watt nmeter for time shared multiplexdasanpling, and description of the
constitution of Fig. 16 is omtted. In this enbodinent, the nulticircuit
type weudtigitesit typeFpgwef Gactor mepdraceThwibtahia conktiiteiipguistsamypesr eacti ve
power ter d the. CPU 1700 conputes the reactive power, instead of the
ol ect T Fitgett MALTRISREItNEE W HE AHE® OB Ee e AT OH B BN ci r cul t
type pRYRIestAGtOn JIHR cotidib D8B ke Of6 {6 nfeded. of voltage and current
sanpl ed sinmultaneously, the average power and apparent power are

det er ni ned, ania thys dinpiodimgnt.hidcaneltigeciowppe iwatt meetappaféat 19dser, t he

power factar., "cos4" is. obtajned. Fromthis power factor he circuit
Fenot afid pd ntR ey mufiedrlLityge asvmiad T BAE 1 R ROl G Lot A0Pa, o nk
c0s24) ¢dapht&MiNFo RPPAIARE, PPMREd dRdhE RBSdtaRCRowaEE, the reactive power is
obt ai ned as reactive power = -sind4 X apparent power. In a | ow vol tage

circuit, generBirsty omsitheebasheral e datngf bradtrsreand petrens sagrdadad) usting
the poyﬁ%ulft {féé)ursl%,n thgemlo%vgnvtglra{ a8 Gid Slder O qedDRhRLY 31‘:'081” 18k - @ power
a Aput a

‘factor justing tevi Ce by Teactive power ~ Co ion"and control, a large
space psodeRUFImbAentdigtelueH@fMdltageland aurneit,ftaetDomedrargt valgeslevi ces for
single circuits, and it requires a large cost for jnstallation and

mat eri afe 2ddediforin @esiosk of prefintegen meltiplp ok ongeaerRAtingERBRENST nul ti pl e

circui g O I Q ' | | f [ | of saving
space gﬁrc}%lﬁbv@ﬁ ﬁg t véafr%?:l%éstgf E@é ﬂ%}dn(gptaﬁgmgﬁ&flf i él?);%:%ﬁntg r%ly‘%\g@?%g%ti ve power
net er détdridnedboditenbtiinedushepguecs thef avdrageaglpwst iofgtickevicaid,or
multiple circuits, the effective of saving of space and 1owering of cost

. may bERFt sy ¢ ebqBi§cRAY er amouat.

On the other hand, from the $ampled data of voltage aﬁd current,
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 éveragc power' by the apparent power,

" the power factor of the circuit is obtained. That is, supposing the power
factor to be cosé, it is expressed as |

_ cosp = average power/apparent power.

In alow voltage circﬁit, generally, since there are many branched
circuits, when adjusting the power factor in the 1ow. 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 singlé 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 b.y
using the multicircuit type power factor meter of the embodiment in this -
power. factor adjusfing device for multiple circuits, both saving of ‘sp-'ace.

- and lowering of cost are realfzed. | ' -

Further is explained the case of using the circuit in Fig. 16 as




Also is explained the case of. using the circuit in Fig.. 16 as ,

multicircuit type var-hour neter. The basic constitution is sane as the

case of nmulticircuit type watt meter'for tine shared nmuldthopémsber 3@mapl i ng,

and description of the constitution of Fig. 16 is omtted. In this

enbodi ment; the nmulticircuit type watt neter in Fig. 16 is 9 Novenber 2005
49 replaced with a nulticircuit tyge var-hour neter, and the CPU 1700

- conmputes the reactive energy, instead of the electric power. As nmentioned

From & RASRAse Br PR obUS MO Zd bt Ransl FRRbR 4T sRBEY. bt nea

as reache\caspofiulticitduid typapRat mrte POV meBha¢odahAtiplek yaagtingy. t he
reactive power values, the reactive energy is conputed. In neasurenent of
react i W@ detNGiPtRn OF the comstitpEgnaf Fig. (s 1s emitt&dt i me shared nul tipl ex
sanpling is pe ed, i . i i - Why swi t chi ng
the circuits. ﬁ]géleforté%@lgﬁ%tfgﬁggnlﬂ%?cﬁglpﬁgéég;gmlt{)g%@{?tugtg%éoﬁs can be
nmeasur edpbdceldi ghthps enilsicdnsuisaypbatadtive ippwarrmetexefauld thea@PUhE70teasur enent
of nmonentary val ues such as electric pt%lwer and reactive power. For

ef f ect IVERISES dpe SPRTHTS POPtikenstead;ad enﬂ@Ff’éﬁtP%"fFfunder stand the
-reactive energyaaeHidhelYin #d afb%@ea@é's‘é(rﬁg}é?on %}fjﬁfeshﬂﬁﬁ'cmu?tf tyfActive

energy, nultiple var-hour neters-are nee arge space is required for
. i nst al Iporvge misct ¢ pineteraronhdier baws ef he itz lof viodtpgerast euirangeampktd f or
installation and matgrial, but inthgrarrulticircuit tX‘EC)e var - hour, nmeter of

the i nPeRTERCOUS e &RF BECFRBRPP VAT AREAGP2EITRAYFDPE dTSrRENES 3% be

measur & atvidigh-thB SFdral 9%(0\991? lhysad RGpRfemiPgEReANthe [pQURST AGtef cost are
realized. (Enbodinent 10 pl ainéd below is a different enbodi mrent of a
mul tici"coadt isydgainadst r Fremt thiavpower dpatorswd tdghiheg civeaits reavdaper f or i ng

e R 5 TR0 1 B VRRE, AR 0T o2 ) 285 1 o
designed to switch voldjgges iippugss2py /2 he vol tage input switching neans. In
the - From the apparent power and reactance rate, the reactive power is obtained
as |
reactive powér = -sinp 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
computation and control, a large space is needed for installing multiple
power factor adjusfing 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 cir_cuité by one pc;wef factor adjusting device
from the viewpoint of s.aving space and 16Wering the cost. By using the
multicircui.t' type'.reactive power meter of the embodiment in sﬁch power
factor adjusti.ng' device for multiple circuits, the cffective of saving of
‘space and lowering of coslt may be further enhanced.

Also is explained the case of using the circuit in Fig. 16 as
| multiéircﬁit' type var-hour meter. The basic gor'lstitu'tion is same ‘as the
! case of 'mu_lticircuit type watt metei“for.time shared multiplex salt_npling',

~.and description o_f._the constitution of Fig. 16 is omitted.

In this embodiment, the multicircuit type watt meter in Fig. 16 is




enbodi nent, this voltage input switching neans is disposed in the front
stage of the voltage input neans, that is, between the potenti al
transforner and the voltage i nput. nmeans, and the curr @Novesilzd200SWi t chi ng
means is disposed in the front stage of the current input neans, that is,
between the current transforner and the . current input nmeans. Relating to
this 9 Novenber 2005 50 nulticircuit type instrunment having voltage input
switching neans and current input &wtching neans, an exanpl e of
multicircuit .t watt neter _is described bel ow while ref [ to. Fig.
14A, FEgPlafag R JuuiticirenitstyPs HATRUYN ATy I siddd She ¢ REY 109 or rer 21
| S SUPREERALO (R reddthie tndl LRI SACONAR! Wicthille Pwide: transformer 22 to
be line 2. Line | voltage fromthe potential transformer 24 and line 2

vol tage from t Ae mpotiened dln theanbboe escPiptiome of ddiei mubtichreuitottpege i nput
smﬁtching means 2100. Th outﬁét of th voltagg.iq?ut swi tchi ng means 2100
sel ect 857 HYY® ARY YoMCige FIffRicthgnwrPRIFCHy BOARS 238067343 Rtt TP o™ i%he AID
conver t85ct1POPowleh 9B Mldt 20€ 1 nput nmeans 2000. On the other hand, line 1
(circuit 1) current fromthe current transfornmer 27 and line 2 (circuit 2)
current from .the curreentive mavedror reind28Xangpheehti pewecur rent i nput

swi t chi neans..1901, . .and . line 1.(circuit cunrent fromthe current

t ransf gﬂ’gnﬁlrlméléatéﬁﬁlyl i’?ll%mf' tb(ecf?%csjf'{e wac?ﬁrvrag}ﬁfs’f rh(f’mltff%cetwceu?lrl%r ijsr ansf or mer
31 arecbeaputbdo current input switching neans 1902. The line 1 current from
the current transformer 27 and line 2 current fromthe current transformer
28 fed into tHe mapspepmenhmit repgitivehpper&edidchgglagriategrabctade by t he

current ;| switchin 90 i t rrent . joput neans
Th01 Se ke PYAER B TRRD hitdund 0] DEMOLALG, (S, L AT BN bl TE
cur r entpekioamit heam gledr tild ranstpingenhsleiredits Nt oThbgfous,r antidcput

sw tchi ng nmeans 1902 are sel ected by the current input. sw tching neans
1902, Addizpipngstlead Hiuctuationsfan hpmepbiasat Bl pracésion: patthat it he

eut Ent A Sy L PUROH o6l A0 B SFRARAPO0 o1
Al'D compeerdreand 63 ceive psivedsOi Bad .cffentbs iuset bf selexaipl govesr, shovn in Fig.
14A and Fig. 14B. By the CPU 1700, while controlling the switching by the
vol t agd™PApLAL N0 HE erstand the reactive energy accurately, and for accurate

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 séving of s'palce and

lowering of cost are realized.

. (Embodiment 10) _

_ Explained below is a different embodiment of a multicircuit type
instrument having input switching mean.s‘ and performing time shared
multiplex sampling. This embodiment comprises #oltage input switching
‘means in addition to current input switching mea-ns, and is designed to_
switch voltage inputs by the voltage input switching means. In the
embodiment, this voltage input switching means is dispdsed in the front.
stage of the voltage input means, that is, between the potential t_raﬁs_forme‘r
and the voltagé input" -me_ans, and the current ihput switching means is
d'isp_';ise-d in t_he‘ ffont stage of the curr_en.t input means, that is, between the

current transformer. and ‘the current input means: Relating to this -




2000, current input neans 1801 and current input means 1802, tinme shared
mul tiplex sanpling. is obtained fromthe digital output of the AID
converter 1600. For exanple, a case of sanpling sinusoi daoviaees00of
voltage and current fromtw lines by the tinme sharing nunber of 8 is
expl ai ned bel ow. 9 Novenber 2005 51 Suppose to sanple line .1l voltage and
current sinultaneously, and to sanple line 2 voltage and current

simul taneously. A sotid-line point iB0Fig. 14Ais supposed to be line 1
voltage, a solid-line point in Fig. 14B to be a sa 0|nt line 1
cur r enfRul B ChEOUREYPF i@ SHRTRNL; haﬁn@ volhtase olnpyd Wh‘& g/OrP? nd a

br Okenchl‘&%tﬁ?b?hg{vggﬁ'x% giEs! Gn RSt AR T enngmnehnt tyPle wnemat@rur rent. By

the control at the s 1 ne ng point of line 1,
t he volig agecdxhpdltbeie«v\ivtxclhﬁlmgefmm fhl(B’G)g skdscFig. 1#15 dndnEla ¥bltage fromthe

potential tran r 24. The cu n SW t means 1 switches
the current in% é'”%FosrﬁcPHQaEXJF’r ? ”E? &%51158‘?%? gt‘; p@ﬁ??%#gq}ransformr
28 to 4fie ¢Udeie LERIda) shw%flmc z&b@éfomertzfzeupuerm& 2.npwiné rom t he
current transformer 27, and the current input sw tching neans 1902

SWi tchefsltalge Erom ethie pqmmltalftr@nsfd'tmecuﬁ#emd 1tm%1r%fv@ﬂhﬁﬂe Zoomnthecur r ent

t ransf or ner he current input, of I h ent |nput
£ om ¢ R KR P Bt IsFaTRD PRt et Aptq ke wdiaks. PR skTeshing SBHL o 1T

2, theq@lot ag?h'eﬂ'ﬁﬂ?ut awtﬁ@hloma RERpSt 3%GnSeh afésnd Deodisegededdt age from
t he potential transtorner f%e current input swtching neans 1901

swi t chébe Wt@étagcmnrpemsvmtqmus nifraom Hﬂaﬂ tsuprteintotthg AR cpar eptzr ¥ 0cur r ent

t r ansf to t.he current I|n t r{ent i nput
1ot REFREaif Sa1taBp gl denad g o pld B A iRl ke 1 LERAH IPT 1T
1902 swul £d1aStrbBeth eCo AL tﬂaﬂ@ﬁﬂr&érrmhﬂﬂxﬁdmr(eiktcutit apsheremrfrdf and
current transformer 31 to the current. input of line 2, that is, the

currentthpwmtewtrtomsfhemeuﬁaem fetlriam%rrrﬁé?l@ﬂt syeitehigesmeany 1808 r ent s of
line | of a o I erted in
tlhe Al BRH ngr?éflffgbfo%i Cﬁ(ﬁfedlt éll| Plg KGen)! trl] o Fofmd B %hdyhﬁgnil i

converte vol tage an current data
are ent@iRait M)ociien CPkd i 1B axsrreﬁarmdnsrfgnﬂat B lakr¢ €efdenttovenpennt s, and

the electric power is conputed.

input switching means 1902. The line 1 current from the current
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 mea"ns 1801, and the
line 1 current from the current transformer 30 and line 2 current from the
current transformer 31 fed into the current input switchinAg- 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 cutput of the current input means 1802 are fed into the A/D converter

1600. | | |
The voltage and’ curfgnt 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‘cufn}nt input means 1802, time shared
multiplex sampling is’ obtained from the digital output of the A/D
o+ converter 1600. For example, a case of sampling sinusoidal waves of
- voltage and current-rf'ro_m two linés by the time sharing number of 8 is

explained-below. -




The tinme sharing nultiplex nunber between the sanpling point at the basic
time shared sanpling of. time sharing nultiplex and a next sanpling point,
that is, between solid Iine and solid line in Fig. 14A anNbvedhilef20034B i s
determ ned' by the nunber of switching channels of the current i nput

swi tching neans 1901 and 1902, that is, the nunber of current. inputs. 9

Novermber 2005 52 In the exanple in Fig. 14A and Fig. 14B, since the nunber

- of switching channels is two, the ti sharing nunber in one
alternating-cugrent period ig 8. tines 2 nd hence the sanpling,points are
16. Supposing %_HEP?I Li2mpke éwgc%?qﬁbgccﬂcﬁﬁgf?nféllﬂgnﬁﬁfgg},')lyaﬁgflher _
sanpl i Rg ﬁ%ﬁlfel r_iﬁe@ddsﬁageamfguﬁeﬁpkhﬂmtmcmsiy.l ndhcadred-1bye ponken |ine

between solid line and solid line in Fig. 14A and Fig. 14B, and the tine
shari ndnriigbdr A is suppaskdderint ling-1 vaktppnt a getidodng poaat igkusg, 168 using the

vol tage _i.nput _swt chin ns_and current input . Sw. ' for the
Vot ar arEer SaPeinae Sk GRRe 3o EHe Rihrande AP PUAE L M CERRR P s,
the Al BecomvertRiltdge, UL BhKea-Hayediie inNEigher4®ftochannekmpditlgy by the
sum of the total nunber of inputs to the voltage input sw tching neans

~ di vi dedigt phdineudisarrest. swBY ¢he wgntiohairide CBY 10, \A3Ithggelidibde swit chi ng
‘means, _and.the total  nunber I t rr L L.L.Ghi ng neans
divi ded BPUAE pefiar M T ot onl B Cha S bR it B%ns PRt RILEET T2, Ching
means. thbaigé dr eolt@ye fusSmng et feteneial agensfopuer 4.t cMiegcwmans ispuk cur r ent
input switching neans, the nulticircuit type watt peter is realized at |ow

cost. Stvitehimgr aneans 1901 svigehssdithenturreRe BPudet oy te Wrtter

enancag bukotASt 3 LA 0f OLLARS ORI (S¥hL SRR JMIALUL LI on to

the current I nput swiching neans. reover, by tinme shared nultiplex
sanpl i ngat isierte esrreot peptsefropetioduimndatasdeques2fi end thedeurhertef ore | ack
of data is avaided, and a_circui.t with-a large |oad_fluctuation my be

- measur dAPHE SHILLHUIBRSRPRIOAT ORVEH LERTh IHRFETTERF dBPES JIAM WL CHEERY s
Coret A orhlE 1 SN SRS 20 D RAL e e ol
pot ent italat tis,arhef cumensimgne frpmoshiededirout siadefarfnarn®).nul ticircuit type watt
meter 11, but tAqeyhen%¥olt:)§n-l?11leS(s)arinnfi%r pocgi%tteéjf Y\{ntch.&? thgevo tzlaéeiz (iln{ngtw t type
watt neter 11. pling p _
 switching means 2100 selects the line 2 voltage from the poteatial
trahsformé_r 25. The current input 'swiwtching means 1901 switches the
- current inputs from the current transformer 27 and current transformer 28
to. the current input of line 2, .tha_t is, the current input from the current
transformér 28, and the current iﬁ.put switching means 1902 s_W_itches' the
current iﬁputs from the current transformer 30 and current transformer 31
to the current input of line 2, that is, the current input from the current
tranéformer 31. . o _ ‘ o
| Voltages and currents of' line 1 olf'solid line and line 2 of broken
"line are digitally converted in the A/D'édnver'ter 1600, and digitally
coﬁ'verted_voltage and - current data are entered into the CPU 170.0";15-
~ sampling data at respective points, and the electric power is computed.
N  The tifne sharing multiplex number between the samp_ling point at
the basic tifne shared sampling of.fimc sharing multiplex and a next
sampling .poin.f'? that is, between solid line and solid line m Fig. 14A and
'Fig. 14B is determined by thc_'ﬁumber.of switching channels of the curr.e._nt_'_

‘i'npﬁ-_‘. switching means 1901 and 1902, that is, the number of current inputs.




The nunmber of voltage lines is not limted, and the nunber of current
circuits is not limted either. The time sharing nunber is. not |limted as
far as the precision of nmeasurenents can be maintai ned. 9ASvanbeBdoser of
course, it is not required that the nunber of lines be. equal to the
nunber, :of input sw tching channels. For exanple, in the case of one 9
Novenber 2005 53 voltage line, ten current circuits, and five sw tching
‘channel's of the input switching nmeams, the nunber of channels of the AID
converter required for. current i

) input .is 115, that is, t channel s.
W t hou® dharffiampleHa Eigr bt PHbdtEsdelr RO APBsEmBE" 8E%‘f"éﬂf}““$npgt
sw tchbﬂguma3§ t%80 he CHARE QARG inRPHm G szBh@Qle@ﬂEﬁn%Q&?nrc é®6d i nput
means 1801 and .current 1 nput neans 1802 as shown in Fig.17, the voltage

i nput $e8ttimes Eoapdsedcofthe npuplmg pahitngrarkéns Supwosing thopusPer i nput

means 2Q00 .in.Fig. 17 e conposed, . of voltage input n , voltage
"put REadtaias kst fade fEhe SOOI TP REARS 560 TBaet JF SRR 1 R o 0"
5. O saiﬂ'tpm%%oifﬁfﬂ@lilﬂair&gtw%yvaioqceﬁqﬁdﬁpetw@ﬁp&bga seEMagad1nf linvol t age

i nput swi tchi'ng neans 2100 and vol tage input nmeans 2000 as shown in

Fi g. 17jnfig. d4Arant FigpléBseoditbn tiorpdocthonumber datonenpliernadifig-chi ng
means 1901, tcurrednt '%nput swi tchi ng neans 1902, current input neans 1801
and cufPERRtiPSBIAY Hedhs 1802 in Fig. 17 may be conposed of current input

means 1201, curpeft by Npdihg BN 01302, input r et chiiimd@ansnd ka@sntcur r ent
i nput neans 1204, current input sw tching nmeans 1401 and current input
swi t chimpuingeitshingmegasshonsh¢ potrl gumtpr ehignys te7theshhp §fg 11T

mul ticircuit tt neter usi he, val i i t-Chi and the
cur r ene stz ek eER! ThoEabs fo bR PSuva B e SHLL0N 1 MR SRTC
sanpl i RAmY¥Y sEph@tidlg dd1§ Bylthe Guncviftthet fopel watdberedfeinmits toathe
multicircuit type watthour neter, it can be used as, the watthour neter.
Al so, Bpliagsl aBP¥g sohidching i Bparui4ividee Wat theetwpbeq oh SV IE08ci r cui t

type p%%rgngﬁcaf)rthge\}oq{i%é trlrﬂﬁﬁtln sg?tcliﬁgéi @%a&ﬁe%rgd)%E toh 2CHLAM ARt -

Furt her, by repl acing circurttype wa meter wwth a nulticircuit
type reaphisveo pheeEuireherinphit weichiegusrdnasdividedebyttibheenupdbrerofret er.
Moreover, by. replacing the multicjrcuit type watt netef fore. b
switching channels of the current input switChing means. here , 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 thv_a
voltage input switching means in addition to the current input switching
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 largc load fluctuation may be measured at high precision.
When such multicircuit type watt meter is constituted, the circuit
'constitution can be simplified by inte_gratiﬁg other parts than the CPU with
~ the CPU as AS.IC. In Fig. 17, moreover, the potential transformers are
prc;vided outside of the multicircuit type ﬁvatt meter 11, but they may be
also inc_ori)orated within the multicircuit type watt meter 11.
| The nﬁmber of voltage lines is not limitg_d, 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

tl-urnbe-: of input switching channels.‘ For example, in the case of one




with a multicircuit type var-hour neter, it can be used as the var-hour
neter. Bel ow are described enbodinents of the circuit in Fig. 17 used as

multicircuit type watthour, .neter, nmulticircuit type. povwREmBeagdoar neter,
multicircuit type reactive power neter, and nulticircuit type var-hour 9
Novenber 2005 meter. 54 First is explained the case of using as
multicircuit type watthour meter. The basic constitution is sanme as the
case of nmulticircuit type watt neter3for tinme shared nmultiplex sanpling,
and description of the constitution of Fig. 17 is omtted. In this

enbodi velage dive, tantqusredusirceifpeahfivensy Bching channals oithe Wpuliced with a
mul ticireuit t t hour ter t 7 : l ectric
ener'gys,;wlltlr%lgfne%éj%gflg\?%hee %?Iélgg?iog CBS\%@%S ﬁhggé rc‘?%vgg{egr;’gﬁggﬁggggti on, on
the bagigeat ififie @ai s, ahavod .t dgechichedsr rent sanpl ed simul taneously, the
nmonentary electric power value is determ ned fromthe \%guct of nonentary
val ues of vol t¥gdomicrhaagingihe cquREeidRent a“F?“@I“eE?‘PPBS‘%{) NS Yes are

cunul iyl Yy AUHGH (AN 19, GHTVLA e SRRl eBhg ol RRIgY of the

ci rcui Icirctit’type watthour neter for tine Shared nul tiplex
sanpl i igputt Meags i1S0Noapduseroer imoiti hesanpiBé@ whishewawmin dtigng.tthe circuits,

and therefore a circuit having |large |oad fluctuatiao an, be measured at
hi gh pekigr dRPuSE Rt cwnw%&ﬁa%m‘%&% means ] PRk I RiEF

mmnt-?ﬂﬁ'ﬂtVlﬁl&ﬁ’l‘?éZéG’@ Ba ﬁg.eh?(iﬁzw e ROWDOsYa@lo R 1 td7RY i @ Hd 4 RN 101,

energy-saving, It Is inportant to undérstand the power consunption

accur aveltpge aimputomeaasut 802 amdendtagadimmptoswitshdngcovesapptith asmul tipl e
wat t hour neters are needed. A large space is required for installing

mul ti pFE"W&t‘t“ I%eters, which requires a large cost for installation and

material, but bp thensw td-h%iurg%% tihkYPE1tWRS t Pt §BEQHn Ofodpesddiwdnt i on,
since the electric energy of multiple circuits can be neasured at high
preci sivohtagbotdpwavivighofig spages A0 endr valjast npnt meansedPfLad. Next is
expl ai ned t in Fi

power f 81”6‘:1?%?‘%?.1?’%53Lg‘gﬁ‘tﬁggéﬁig{’fcgsiﬁ%lutgﬁ Fggl?é’rlsrédggf SHLACHEFR T CyPe
‘switching means 1901, current input switching means 1902, current input
means 1801 and current input means 1802 in Fig. 17 may be composed of
'curfent input means 1201, current input means 1202, current input means
1203, current input means 12.04, 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 voltagé
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 watlthour meter, it can be used as
the watthour mefer. Also, by replacing the multicircuit type watt meter’

with 2 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, it can be used as the rleactive ‘
power meter. Moreover, by replacing the multicircuit type watt meter
with a mult.i_cir.cuit type var-hour meter, it can be used as the var-hour
meter. ' | | - | -

Below are described embodiments of the éi_tcuit_in Fig. 17 used

. as multicircuit type watthour..metér, multicircuit type power factor métgr,

- multicircuit type reactive power meter, and multicircuit type var-hour




the case of multicircuit type watt neter for time shared nultipl ex
sanpling, and description of the constitution of Fig. 17 is omtted. In
this enbodinment, the nulticircuit type watt. neter in FioQNovdudbet S005r €pl aced.
with a multicircuit type power factor neter, and the CPU 1700 conputes the
power factor,, instead of the electric power. . 9 Novenber 2005 55 First,
on the basis of the data of voltage and current sanpled sinultaneously, the
‘monmentary electric power is determned fromthe product of nonentary .
val ues of voltage.and current, thegyonentary values are added for a period
of an ime¢igger nultlple of one alternatlng current period and the average

of the period ddl n tar | ues i s deter.m ned. bt ai ned
average is the éVétl E‘b‘%@;ﬁg %oglursé’ﬂﬁ £ myliigireult typs “é?tgl&?"rrl c power
amount .m @yt herps fbarslmaqsnftmsrhtﬁaesm ethedahde Qf mlma%u&ngywr rent,
the effective values of voltage and current are cal cul ated, and the

appar erwattpmeesr fer dbtlal it ed smulhd p o dep L ofg, twedvdﬁsmagél@f fadctheve val ue

and curre ffe lue by dividing the average power by the
appar enG[l)f% on °[ gpo]weFs f’gldﬁﬁ of the circuit is obtained. That is,

supposi ng the E’ﬁ)\t\Efs ehB6d Bhed1Q thE il Sidirdulit tyfpLWRECHSSk BSFLOSH 5 average
power/apparent power. In a |ow voltage circuit, generally, since there are

many brigpéared vtk c%ulilﬁltlv\ﬁénﬂad}’mt‘i’%@ht’% metesr dndtide IGPY he70bw vol t age
cireuit, n%ﬁtes LRgt3L L3 Q%rrog]éfl, m?tewﬁroffteﬁ%tﬂ AL Y3 9 device by power

factor utation and ace i'S *needed for ‘installing

mul ti pl e pOWelquﬁQb&ﬁc adnusgtyl I&gnﬂﬁ‘uﬁeﬁ fomr tikNgheisCiofCtiid sdatangl it
requires | arge <cost for installation and material. It is therefore
pref er r"éﬂt%&? ¥ Gutrephsaphet simektaneqsslfuths rawweﬁa&xmifsctw RATEE power

factor %Eé&'d%g Hfl\ﬂeﬁefroﬁl?mnépfdﬂ@tew exthr %‘é'lﬁ‘ 3P3%G A0 PVEr i.Ng

t he cost nce y usin |C|rcu ype omer actor ter of the.
enbodi nantetn thhl:xsompmmy dlactri¢ padjedstalngs devicamularively hipeéd aid cuits,

bot h sayving of space and |owering of cost are realized. Further is

expl ai ri88 THRUIGAYS Yrm dsithe ol periq pREMSY Fhths gircti-as multicircuit type

reactive power jpefen, uITﬂ?rQﬂ?'tfpé:%ﬁth'oal?tnﬁ&@r 't5r $AHE sBired multiplex

'sampling, there is no pause period if sampled while switching the circuits,
-and therefore a circuit having large load fluctuations can be measured at
high precision, so that it is more useful ‘thap the measurement of
: momentary values such as electric power values. For promotion of
_ energy-savinrg', it is important to understand the péwer consumption
accurately, and for accurate understanding of power consumptidn, niultiplc
- watthour meters are needed. ~ A large space is required for installing
multiplé watthour meters, which requires a large cost for .ins'talll_atipn_ and
matérial, but in the multicircuit type watthour meter of the invention,
since the electric energy of multiple circ‘uits can be measured at high
pre‘cision-, both s'aving of space and lbwering 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 sampllng, 7
and description of the consutunon of Fig. 17 is omltted

L " In this embodiment, the multicircuit type watt meter in Fig. 17 is
- replacedﬁvith a multicircuit type power factor meter, and the CPU 1700

computes the power factor, instead of ihe electric power.




the case of nmulticircuit type watt nmeter for tine shared nultiplex

sanpling,. and description of the constitution of Fig. 17 is onmitted. In
this enbodiment, the nmulticircuit type watt meter in Fi gNotefubes200f €pl aced
with a nulticircuit type reactive power neter, and the CPU 1700 conputes

t he reactive power, instead-of the electric power.. 9 Novenber 2005 56 As
mentioned in the above description of the nulticircuit type power factor
-nmeter, on the basis of the data ef voltage and current sanpled

si mul t aneously, the average power and apparent power are detergined, and

f

by di vi di ng Bifg: frethydasenei e dae apparieige goderviteRt SFRET act or
"cos4' | rne F I : :0S LA I &l act ance

rat eé'%ﬁklﬁzﬁ)&%@hg’agﬁ y’lhggiaaltP grll inq}rél\@t[the%%éﬁrongnéﬁfe g@?r%f%.ﬁg :ﬂ{n$tIhE (1 -

cos' ppddudtradnmbineneprgaraints poéwel tagechndeactranc e he ahemenkbar yr eadeeis ve power is

obtai ned , as reactive power = -sink apparent power. Ln a | ow voltage
ci rctfie 2ddeftidrala perigd,ef amantessr an htﬁEb?gﬁeﬁea“em‘&ﬁﬂ’,“%%en adj ust i ng

the persy, faaG Ofe | %&Xge ltﬁwtﬂ’é)!g}e?gc?d Gldasy tehel Mlomdiakpl §ALEONsOf a power
factor adjusting deviceé by reactive power conputation and control, a |arge
spacéeiesmieedled Tior obnsimal| aveyagel itsi Heeavopgerpéwet of thi ¢étduily devi ces for
single circuits, and it requires a large cost for installation and

mat eHiad|is. the Fgecttﬂé?r%‘?%?re-a'g‘roé‘flé'rred to adjust the power factor of nultiple

circuits by §RenPRWRL: haed Ofrodfinistimglcdeyitacor v6Q0EE hadvdwwesd,nt of saving
space and lowering the cost. By using the nulticircuit type reactive power

met etheotffiekhtiveadaé srehvoltags rold puwent areaalovlageld.uznd by aBPREAf or nul tipl e
circuits, .the effectiye of savi of ,space.and |lo i t may be
Fur R Ss ihafedas A uhe D oaipl af ud vorBRR LS cAf e IRl PR Bl T 27
17 agfredtiviel £d106 VAR bYPE WY a vEaQE polits BAthe appaBEitt péwer, i s same as
the case of nulticircuit type watt neter for time shared mul tipl ex
sanptlisgoweafactds frtist ¢ionuidfistabdainsdst | Thet &h HpPEis§Re the PEYShitted. In
this errboq .multicirguit type watt neter in Fig. 17 is replaced

i t, th
wi t NSRRI TN 1T Y SEPOEREACKY meter. and the GPU 1700

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
c_ompuiatidn 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 prefefred to adjust the
powe‘f factor of multiple circuits by one power factor adjusting device
from the viewpoint of saving space and lowering the cost. Hence by
'usiﬁ'g the multicircuit tfpe power factor meter of the embodiment in this

| power factor adjusting device for multiple cifcuité, both saving of space
‘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.
In this embodiment, the multicircuit type watt meter in Fig. 17 is
: 'reprlaced‘Wit-h a_'multicirt;uit type reactive.power‘meter, and the CPU 1700

computes “th'e_reactive power, instead-of the electric power.




conputes the reactive energy, instead of the electric power. As nentioned
in the above description of the multicircuit type reactive power neter,
fromthe apparent power and reactance rate, the reactivweyRaWRr2dos obt ai ned
as reactive power = -sink X apparent power. 9_Novenber 2005 57 By

cunul atively adding the reactive power values, the reactive energy is
conputed. I n neasurenent of reactig energy which is an integral val ue,
since time shared nultiplex sanpli g is perforned, there is no pause

perod 11 samLed, i fo PG N I8 B EUDA S TRELERAIS R RETE

havi ng | arge I oa Uations tan be nea ure Iecl si

it is power Bsaboulmdtbanod hiee basiSUsferiRNdatafo fryTesgatyd \calrms ssmphedas electric
energy ,and reactive power. For effective use of electric power, is
i mpor t gy t‘%)“%é?»s‘thén‘b“’cfﬁée POFTI AR RATGYL RRVEF &F%Id)‘?tef%efjoim%ccur ate

d f t t ded. A
un ersﬂ%‘rﬁjﬂ'v?@in% tl{eeﬂ%} ?B%be){ | IL dp:ﬁua]‘?%x?{tgﬁ;e V‘l” t Oﬁ&ée:arfﬁct’&?e € A

| arge space is reqwre insta ar - nmeters, whic

requi resosad”l B gotaiasd. f oOFrdppthéd Ipawieanfazncr rates ithe cibutitireattaace

mul ticircuit type var-hour met er, of the_inyention, since the reactive

ener gy 4f HiReT B éaSIéY bR e dcianthseloalloX iR PTAUIR; gh precision, both saving
of space and |owering; :HE ~COst cggq‘,)mal i zed. (Enbodi nent 11) Referri ng now
‘to Fig. 18, the |nvent|on relates to a nulticircuit type instrunent

const i Fuaredht appapgdtyp coer ard peawanéorateheéhamdadttve pavier is ohpdnedst r unent
itself stably regardl ess of power failure if power failure should occur in
any itk of the voltage of multiple lines. In Fig. 18, line 1 (LINE 1) and

line 2 (LINE 2) are inpgdjsmiduabld: 4 ndapendent, aleh@rRatdNg-current el ectric

power circuits. Reference nuneral 15 denot es a multicircuit type watthour
ni et er of t he lanb b vehtage Frowntt genexiailyrs natqen@%grarremared ermched pover
circuit. i

Lo 1S, BTSRRI PR o o
nuner ajstddatidaRd 033@ 3 SweHN E&Nbr haﬁmﬁy r@JﬁcEOIbym%%blhlng poke&rci rcui t
currents of line 1, and outputs of t
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
. multicircuit tfpe 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. 17 as
mulficircuit type var-hour meter. Theﬂ‘bﬂz‘l;sic constit.utio_n' is same as the
case of multicircuit type watt meter for tim.c shared multiplex sampling,
'.and descrxptwn of the coastitution of Fig. 17 IS om1ttcd
In this embodiment, the mualticircuit type watt meter in Fig. 17 is
- .. replaced ‘with a multicircuit type var-hour meter, and the CPU 1700
| computes the reactlve energy, instead of the electric power..
As mentloned in the above descnptlon of the mult1c1rcu1t type
'reacti_vc power meter, from the apparent power and reactance rate, the

reactive power is obtained as

reactive power = -sing X appa'rent'powcr..




current transformers 32a and 33a are, fed into the watthour conputing

means 2500 through current | input neans 2300a as a two-phase current. On
the other hand, fromthe alternating-current electric powekesdef®iast i ne
2, line voltage of line 2 is supplied into the watthour conputing neans

2500 through voltage 11 input neans 2200b. Reference nunerals 32b and 9
Novenber 2005 58 33b are current trgﬁsformers for measuring the circuit
currents of line 2, and outputs of e current transfornmers 32b and 33b
are 'f into the . watthour conputing neans 2500 through current. Il input
means G mpdagvelx,adAine the gp3ERe gPlgfzér"earllBES’nEh'reef%ﬁcg?véoﬁnfr§yp{35\/\er sour ce
swi tchigygnpmags for swtching the supply of source power of the
multicircuit type watthour nmneter 15 fromeither line 1 or line 2. The

vol tage i nput & méatweemenheoflrenctive prekysatbdcheids by immegrapaieduesour ce

swi tchi ng neans 2600 .i s nnected t.0 a_pa sQur c ction 24 of the
mul ti cisr‘gﬁfttlfufp%h?/ﬁtdt %‘ﬁ?‘pﬁr@’f eﬁ'aning,mg alﬁdPgh oé"fneecf rﬁlg%golv?/e(rﬁof ézrup%pgr ating
the nulgdredd Cigi §ahyRal Wl f1BOuwitoRigy tA6 cirSuByppl T@dréforéha widchitci rcuit
type watthour nmeter 15. By thus constituted nmulticircuit type watthour
net er Imvippdarge koadrflocursians o b measueatial high procdsipmasartbat it t her

vol tage Iotgglt;[ u?gfulltilge t e?née‘zltsirl]lgg%gntsglf ‘Eﬁ}cﬁgnmgtmu%’gﬁ@big%ﬁgﬁéﬁé’“ tching |

nmeans Zlé S connecte ower source séction

mul ti cigodtgy dndecavaie hgawemet @or dffectane ddee ofublieiceodic cpowet,yjteisaat t hour
meter 15 is put into operation. First, suppose the line voltage of line 1
fed thrigRtadete, gndageapd thepipachyannergyoacsdatdy, rRfofATnacPoaks source

sect ! on, AAAOLRAN YL L0g; POUSE: APUEGFN LARLI RS 2GR0 dedagperate the

mul ticircurt our e the nulticircuit type watthour
met er 14, lathe spetedsriequérer gyr ddsthiliwg mulsiplenpat-bdunmeteegswhich by t he
wat t hour conputing nmeans 2500 by .the I|.ine voltaé;e of line 1 supplied

t hr ougHF SaREre s\ B3 EEFeC st Fyuinstalhation 3aGamattfithd i o the UPCEEILF |ine 1

00| g YU BB L O, RS S SRl oL
2500 bgyjirtines | ¢ame beohiegared dti high? pseipisieed biohh osmghing hef wplatagend | | i nput
eans 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 itsélf stably regardless of power failure if powcf failure
should occur in any line of the voltage of multiple lines.

In Fig.r 18, line 1 (LINE 1) and line 2 (LINE 2) are individually
independent alternéting-cmrent electric power circuits. Reference
numeral 15 denotes a multicircuit type watthour mieter of the embodiment. ‘
From the alfcrnat'ing-currcnt electric powéi‘ circuit line 1, line voltage of

- line 1 is supplied into electric watthour computing means 2500 through
: 'vo-Itag'é Iinput means 2200a. Reference numerals 32a and 33a are current
transformers for fneasuring 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.
On the other hand, from the alternating-cu.rrent 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 3-2_‘b and




2200b and.the circuit current of line 2 supplied through the current |1

i nput neans 2300b. Supposing power failure occurs at line 1 side, the line

voltage of line 1 is lost. At this tine, the power soubd®evantet2iosng neans

2600 switches over fromthe line voltage of line 1 supplied through the

voltage | 9 Novenber 2005 59 input neans 2200a to the line voltage of line

2 supplled through the voltage 11 input neans 2200b, and the electric

~power is 'continuously supplied inb® the power source section 2400, so
that the multicircuit type watthour nmeter 15 _can neasure t e electric

ener gy3dp are r?é‘f?”ddﬁﬁpﬁ%’éwlf‘;/ fopymeafarinsehe Sitcye HFanth et 2188 dpl i ed

through,§ h@utég %Q Hel PPt m?x@?orn?grgo?Z?t ah €334 nﬁ'czf&Qd detd@hehavi ng

power ftallur circult current i'ne 2 supplied through the

curr entvaltholummotnpmmm&&@@tzsmlhuhspugh cpovert Flainput enehie 3P 0bcaus i n one
line while neasurlnq the electric energy of two independent voltage |ines,
t he el é‘i‘f?THh@SBc‘f\%Feq supplied to the nmulticircuit type watthour neter

fromthe remi'llf'éﬂge d G4l %dm‘?s VAl 8980 usle thAlicling Ble@abrios energy of

the remaining ITine having the voltage can be nmeasured continuously. In
t hi s eswothientthe tdwpplpud |sour®wpDWteypof ithetmuhtdptrciiit tyne watthour neter,
but the sa %gffect are |ne he |tI.CII’ trument IS

ui.t
watt nEtedfr F“e Fnc 2eac? evo rnr?élgé’ cloh?/elllg\eliélr our meter.

(Enmbodifgni sdizktedb§ tﬁ@ﬁéw@?@buwmﬁsn@rmmstzzscm detosededitng means
for swtching the power sources in a multicircuit type instrunent

const i aupeder soums Nﬁtsuprilwﬂs%rtbe lpu)mlf‘#'é)lrt tpe Wt ehiogr rreefher }3spe

i nstrune i tsef stabl ardless f on of this
enbodt ABRGT USEiGRS Y pEIReE g R gttt i S aliuHeby 500 00 1M
priori Eé’s@fiﬂ%d$6|t36tmﬂgldf?@.ﬂ$,ty§@¢m]t6hm& &etmﬂlﬁl circuit type watthour
meter. The other constitution is sane as in Fig. 18 explained above. In

thus constitutBy vhwist censtdbitedt ppdtigincuiody Pe nERetowsy mete domlitd of the
5%2“ tﬁy%cqi%g?r%esrlgﬁeo lﬁg vgfqggb%e?gf K nﬁedgagﬁ?@egwﬂgﬁjg% vol taggzal00
input mRANS ¢20{R 2ThereRted &y tie ipevdroveirce switching means 2600 is
connected to the power source section 2400 of the multicircuit type
watthour meter- 15, and the multicircuft type watthour meter 15 is put
into operatlon |
Fust suppose the line voltage of line 1 fed through the voltage I
~input means Z200a is fed into the power source section 2400 th_r_ough the
Vpower source switching means 2600 to operate the multicircuit type
watthour meter 15. In the multicircuit type watthour meter 15, the
electric rcnergy of lime 1 is computed ahd measured by the watthour
‘computing means 2500 by the line vol»tage of&line 1 supplied through the
voltage I input means 22002 and the circuit current of line 1 supplied
through the ;urreﬂt I input means 2300a. Similarly, the electric energy
of line 2 is computed .and mea_s_ured,by the watthour computing.means 2500
by the line volfage of line 2 supplied through the voltage II input means
22001‘) and the circuit current of line 2 supplied through the current Ilinput
means 2300b
Supposing power failure occurs at line 1 'sid.e, the line voltage of
line 1 is lost. At this time, the power source switching means 2600

switches over from the line vo-liage of line 1 supplied through the voltage [




source section 2400, the line voltage of line 1 supplied through the
voltage | input neans 2200a is supplied by priority, and the nulticircuit
type watthour neter 16 is operated by the line 1 side 9olovagier200m t he
multicircuit type watthour nmeter 16, the electric energy of line 1is
conput ed and neasured by the watthour conputing neans 2500 by the line 9
Novenber 2005 60 voltage of line 1 gypplied through the voltage | input
means 2200a and the «circuit current of line 1 supplied through the current

| i nput. n 0 Sim |.arl the el ectri.c ener of . line i,s comput ed
and rreals&r ed eégghgzo%ttf)hgher lgrberrﬁl??fa R‘tahgezgoﬂ%‘?%éhf??é \}gFtage of
line 2 sappkeel idputodgdanshe200bf agd the iBbiridBANGe 249000 mgudds@ycCi rcui t
current of line 2 supplied through the current 11 input nmeans 2300b.

Supposi REPPEGR A tathuPRWEE Seuscaserting 2H00;, $0, thatehe MBINGrEBGEYSE | ine 1

is |ost i i u i I I, ches over
fromt hgaﬁhnognv%r%elég% S?Eﬁlﬁgyﬁﬁﬁsﬁgp{lﬁgﬁ&ﬁbgp %tfﬁ%\g%l gog[g[gmllglwllkput nmeans
2200a t bytthe linnevoltdgeage 10fe Risuppliesliprloiugtl thier oolghgt e inpot begasl | i nput

means 2%288@ and the electric power is continuously supplied into the

power s addagiltie 2400 196 hayane pRev e fiadiude A t e I CHACHRAM neter 16

can neaging,d h I I NG ; ' _ by the l'ine voltage
of line 2 supp%ﬁggﬁgﬁﬁgﬁaﬁgﬁﬁg¥6gﬁ?g%2§fﬁpﬁﬁgﬁ?ﬂﬁggﬁt% 2200b at the line 2

si de not havi ngTpessedf fewé¢uislardshdedcocauiin ome lergt whofe miereudnguppl i ed

t hr ough %Qe cqrxent ] %n ut .neans 300b1 Co sequentléf when the power is

r ecover 8%F &1°GHHE 1458 © ST [ROERTEE 0t 8 1A ey e ISP oOMETdabi | i zed,
by the ¢oppned tof thehRuliicQichty 1y dat iRl ehkid10fRARRe 26Minidie1iRQVET
source sw tching neans 2600 switches the voltage to be suppli'ed to the
power sbarbte HecyolongR400tha thheledtriveedergyde shel teanpining lipeviervifigi | ure
occurs at _the line 2 side, the power. source switching neans 2600 sel ects

t he !ingﬁi ‘éeléla eﬂ/oﬁatnaéé, “E%ﬁa“f?_m C%H"&f’d’éli!f's s‘vﬁpﬁﬁ?segeq]f%m%ﬂéenﬁo £ source
sect i on mAA@R i f M ffreidsit NBn dn Sistde wHRhd DAt bidlthe GhinGW e dt¥RQe WAL t hour
meter 16 can operate continuously wthout trouble, so that the electric

ener gy @btaiged| ifnthe] nuilisircanit Wpperdagupaent iFhwstt metpr.epdwendecior
sel ecti r&gettep,ere%rch%réigc}lwgrr gl%rtelgfort\rr]fﬁ—hti)yremeter.

(Embodiment 12)

This embodiment comprises priority order selecting means for
switching the power sources in a multicircuit type instrument coastituted
so as to supply source power for the multicircuit type instrument itsef

+ 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

+ 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 po.wer
source section 2400, the line voltage of line 1 supplied through the voltage
-1 input means 2200a is supplied by priority, and fhe multicircuit type
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




whi ch has | ess power failures and | ess 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 nmuNoiibe2004 type
wat t hour neter 16, and the electric energy of. the Iine having the voltage
can be nmeasured stably and reliably by reducing the transient phenonena 9
Novenber 2005 61 due to repeated power failures. In this enbodi nent, the
mul ticircuit type instrunent is théOwatthour neter, but the sanme effects

are obt ined i.f.t LCircuit type .instrunment is power
fact or' Met& °fr13’a\’cfs%p S\bhfo'ﬁ%q é]i‘eye lrtag%utI lﬂgﬂ{r]%flé\r,ﬁot(oég%qzl[hﬁent 13)
Fig. 2&r§{ﬂHV\'§1r@éhteé<taHHlaQ% RedlthAyupdt ibR0c e R ENin @l efilebhs 23p0uer circuit
consi sting of three indep en ent lines. Line 1 and line 2 are sane as in

t he enbisailaelyt she rFlFthglC zgeegBdOﬁulgne Zois mBartad arddnfHyredrietic el ectric
power Cirgult coxﬁ%\btgn% 5 \églobaggge I*m@evg’lt ge SHPR dzzgogﬁ'ﬁ;%e tthour

conput|ng means HreUYh “Vol |npu means erence

numer anﬁoagﬁ tﬁ@dfo'iﬁé‘geaﬂeirﬁimhﬁ@ini 22066 andaehs diocuireasueringf tine Zircuit
currents of line 3, and outputs of the current transforners 32c and 33c
are fewnpmied theought thenrrerbBpiRAY ReaREnd3 8800 t hrough current 111 i nput

means. 2300c¢ aSSLf:PEDt %gQ%? fgﬂ'iﬁg%Ec%ge;telﬁﬁ@qes1'39“%@&11113%61%&@: grlticircuit

“type watt hour measuri ng the el ectric energy of
al t er nHinkNY-i¢ Ukosent I-Ed eieiisr tiene,padmwer piwausduttaviwchingiaéansi Adependent

three lines, and reference nuneral 2800 'S;ﬁ r sourc svmltchl g nmeans
for sefWichayovpefiaqmehs binsevoltagmeatiag & 3or é‘\’,\% e T on . 2400

fromtfy wh{ 155 Plodd %o Ald qm@woﬂ&g%%fqnﬁeei%tprpufed REYGIgICithgui t and

SWi tchl er power source electric power is supplied or not. The
ot her cohagetllt ioputi Mmeaane2268b) rankihehaerdbodlmerptoveﬂrom ¢ontiepusli®y, and
duplicate explanation is omtted. Bsconstlﬁlutednutl II’CUIt type

wat t hotVPRieedinta,ing aeweééﬁﬁaﬁassf“% b 5P 9t SPESRIREILEY dePReans 2700,

pover sQ¥icur rﬁg\fetrcﬂﬂ @gn RN re39Q dsb@ é!én@%eﬁfshﬂé@ éélﬂ‘?m‘.\/&lﬂage of line
1 supplied through voltage | input means a. Therefore, in the power

sour ceby 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 11 input means 2300b. |
Consequently, when the po.wer 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
\foltagc is supplied to the power source section 2400 from the line 1 side,
so that the multicircuit type watthour meter 16 can operate continuouély
~ without trouble, so that the electric emergy of the line 1 side can be
meésured. ‘ |
Thus, by preliminarily sélecting. the priority'order of thclline,
which has less polwer failures and less voltage changes, to be connected to
the power source section 2400, if power failure and recovery are repegted, '
the electric power can be stably s;lppliéd- into the multicircuit type
watthour meter 16, and the electric energy of the line having the voltage

" can be measured stably and reliably by réducing the transient phenomena .




section 2400, the line voltage of line 1 supplied through the voltage |

i nput neans 2200a is supplied by priority, and the nulticircuit type

watt hour nmeter 17 is operated by the line 1 side voltageNovd®rfoabticircuit
type watthour neter 17 conputes and neasures the electric energy of line 1

by the line voltage of line 1 supplied through the voltage | input neans
2200a 9 Novenber 2005 62 and the circuit current of line 1 supplied through
the current | input nmeans 2300a.6Simlarly, the nulticircuit type watt hour
met er utes and ures the electrig ener the line
Vol ¢ agd st o Ree CRBRFT E6i V19 oulh EHE AT SaRE) (s btichEARs®H5005 and

the Cirguidnfeldt[i8MheQhadthhEr metSHPPI A thOUGRedihareWH@lded If tiput means
2300b. Likewi se, the nmulticircui't type watthour nmeter 17 conput es and

measur esukttrerelnedwplecmsenangnyt of Wathen@eby power| fmeowmtagerwctwme 3

supplied thro ?h the v ]IEJ III i nput nmeans 2200c and the circuit current
of i né’°3""s‘u'5‘5 Yo ild finls ®f-current 111 input means 2300c. In the power
source switchi pgM$RQAi et aggo one line voltage is supplied each fromthe
voltage | input means 2200a, voltage Il input neans 2200b, and voltage |11

i nput nmeans 22&6g. 2A0n SthheISp@\nerexseml%eofsvant @Mq{ga“%c‘ﬂféﬁn?a‘ﬁec“t%e vol t age
to the power source se t| one VEr, o t he conmand
From M BPPYy GaSEingPeRes frReB R S0 Tohe €0 “TARF TRY Peeis

I g rre sot Tat e three lines may
be sequamid akliy theleat @i nods Sikighed and Figleiqriority order of ; for
exanple, line | voltage, Iine Il voltage and line _11] vo Itag'8 feedi ng
the output vol Fagm falrrnakagoewisens RIFEWIic SRPVERI FFCUlCtiRh 28367 nto t he

P er g 8R0S €10 Bp1leloin TN A Bl hpbiiRg HBLSDS00 TS T | S Pt

i n operati or e, usiall i ne ge of line 1 supplied

thr oughvd1beg e alit agpul heopnd 2208ans R2fGants dwdeinls pd2oritds 33mt er¢ he power
source section 2400, and the nulticircuit tyewatthotr et 17.1s
oper at ¢tRTBERY KEANSEARMETSSifAE HEPTLERE the GUCRHgEUFELtHRT g e 29 ne |

al terngf quf‘dlf rt? tuﬁl'?rﬁt Haﬁsfbﬁ‘ﬁf‘c}[rs GolcCiild 3918 b OrROWREL 31 WHfiGoBF the

i ke, acc conmman he priority order selecting neans
2700, tchﬁnp@Wﬂg Mo <o tichivgy ceasst [H8D wwntehe23MBr af romwbhe vol t age

of the voltage | input neans 2200a to__the vol %e of, the voltﬁge [l input
means 220 CHEGMhe B‘gfe(raagel%umeral 17 is a muliiCircuit type watt r

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 _threle lines of the
| alternatihg-current ‘electric .power circuit and switching whether power
" source electric p‘ower is sup.plied or not. The other constitution is same
"as in the embodiment shown in Fig. 19, and duplicate explanation is
omitted. ' -
In thus constituted multieir_cui-t'type watthour meter, by the
'Vcommand 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 Iinput
~means 2200a is .supplied by priority, and the multicircuit type watthour
x_r-1e'ter 17 iS operated by the line 1 side vbltage. The multicircuit type
watthour meter 17 computeé and measures the electric energy of line 1 by

" the line voltage of ljﬁe 1 supplied through the voltage Iinput means 2200a




continuously supplied into the power source section. 2400, and the

wat t hour conputi ng neans 2900 conputes -and neasures the electric energy of
the line 2 alternating-current electric power circuit anwNokiénber B05
alternating-current electric power circuit. Consequently, when the power
is recovered in the line 1 alternating-current electric power circuit, 9
Novenber 2005 63 after the voltage is stabilized, by the priority order
selecting neans 2700, the power s8dr ce swi t chi ng neans 2800 switches the
voltage to be supplied to the power source section 2400 fromthe line 1

al t er nend pee cincreineurrenieef ting boveplied thrgugh tife powent 1 Appufr@edtturs in the

l'ine ernat.i ng- ,cur,rent .electri ower..circuit jme 1
alter ﬁ%ﬁ%g c%trlfné%{d%’l Qlcet P’iuétlcbrg\%tr E:ycp:%r fi tthoiué Beec eggg@l?%e%‘?i ority
order geheelelsnGeBangi gyl dElinPQVEY thé li@enidlmiaust VinsUpphpElded 0 the

power source section 2400, so that the nulticircuit type watthour neter 17
can opdrraeshddatyHtagesiyinpd mpars 22ARb andctive eirgpidr grTeRt PhAINS fe 1

al terngting:cu el.ectr] OWer - ¢l r.cyj a e 3 Alkgipatihpg- current
el ectr?‘}c‘h{c}gﬁ\gr{h(r:rfsi1 B kfecaérldr%%'?tn\é@sﬁ'?%l&. lq“%antshera%logolrtl’é 1 alternati ng- current
el ectrmaldenRuiCtygdlivatoinchd meeR 17atbmpneds agd anesainis edhectkeiceripower
circuit both fall 1n power failure state, by the Bri or.i t]%/“c?ﬁ[’ er selecting

nmeans 9¥OEY ef hag 3 byidieshipe vwdtrasyot Hae 3()69\%?“56& EQUEHf Sfreans 2800

to 'SUpPﬂIXnBG?m\{:%lnE%%Okoantdht%egtg\,\%it AP S8R 'SOSrhl 400 fHr8ayhhge!ine 3

alternating-current electric circuit, the el'ectric energy of the
| i ne 3catrieat AH inpart aueamsn23@ectri c power circuit can be nmeasured. Wen
the power is recovered in the line alter na#é}@;-current e}ect r.ic power

1 |
circuit, if th& PEWBPWEEISCUFEe SWateRipg seRkien 200¢ 15, XP1 82 diir r ent
electrig %\@rcaﬁﬁrfpéﬁhtthe%tlial%léeisi’n_p@fttn?arantshzeZ_OO\éQ!vtoQQFggi151i%bﬂbhieiaﬁﬁd in the

line 1 alternating-current electric power circuit y the priority order
sel ect 2AG0bepand v270Q@e It inmtsmeash2200y t He thowewersomree syiiabdhzng neans

2l tor nateHEE ARIDnneor BBREr Oy Hhic PORIF R T ee PAIES 200k agP (THE (e poner
sour ce o5t taeRbPgin3erd tRD ZARRaNBYEral\eYS pITbi6h or@ef RRISAIAGLels the |ine
higher in the pricority order, the priority order selecting means 2700
det er ni2i@8 tchthatotiretitreorlinkssmiapaid snquenthafly sepidted adegwitichegoRer to the
pover ?]g)é”p?leor?t%cgi&r} 02f4??6r IGQ%J%?Q IQLe 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,
- usually, the line voltage lof 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 alt.erna'ting-current electric power
circuit due to power failure or the like, acéording to the command of the
priority order selecting means 2700, the power source switching means
2800 switches over from the voltage of the voltage I input means 2200a‘t0
the voltage of the voltage I 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
of the line 2 alternating-current ele-;ﬁiric 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,




selecting the, circuit having the voltage to be connected to the power
source circuit 2400 and changi ng the connection on every occasion of
occurrence of power failure in the alternating-current ehgeikdec2009Wer
circuit- of the ,line for feeding electric power to the power source section
2400, when the power is recovered in' the alternating-current electric 9
Novenber 2005 64 power circuit of higher priority order, imrediately after
the voltage is stabilized, the él3ectric power is supplied to the power
source section 2400 fromthe alternating-current electric power circuit of
hi gherafprti dei Y9ltagelés stabiHaeésf by dheigripoheorfiar sehestiagomeaedvvdPloccur

freqqu%lﬁy in the alternatin -%L%g(ﬁp’t"”ﬂ‘:%%%;ﬁil%ygﬂégg tgibrecﬂ{)téﬂggd each |ine,

power ;ﬂ%fﬂﬁﬁf”“%é“ﬂ%ﬂ%ﬂéPh ny nd secur e ucl ng ower source
SW t Chion@he aglvert RQuete Gdelcti® nen@nQy fiomt fige dliher nadiiagracinig-enireat ectric
power circuit of the renmaining Iine having the voltage can be securely
nmeasured@StIig gowzo RS- t NferoWembaiinre grewisnit tigliagr# Ater8REEER i ¢ pover
cireuid, DU cdb i ool &LLYic2PRIdeCthel ﬁnEW gﬁe?ﬁat'ﬂ? SulkdiRSelQfri&iSi Ng by
speci fying t e prld}lty order’in the alternating-current electric power
circuigowér aldculit feselethal gyeaieepriohitynondrer sadbclinpesecanh@760; ehstabl e i s
the operation of the lines hy supplying electric power tq the lticircuit
type iHSY$UNRAPIHPUSPE $YARIEET e thE REVH SFAUEfeS T U izf@Oorsae 2 n this
enbodi - | £ Gl [ ' ﬁmqy j : urgonmyaer, but

t he sat%n%ﬂtggl?gggrgpgb%g#ﬁgé; %ﬁgatehgsirrﬁ%lti ierr!(i:%i %@;‘/E@é?ﬂgt rument is watt
met er ,thposlectfiachergyrefahe liendtilvergoiveg-coeteat electriapolsurcipetior .

( Enbodi r&ert 14) A current traﬁformer of the invention suiteéj to be used in
the rAY Haerdalterryting 1GHeteni fAdRELS POSES FIHEH IFERY R 8 ¢St erring to the

drawings. I'n MkQne 2fhe § SfIRRRARURERL oRLtEi® PoWbs BirkidendRarused, and 52
is asplit type current transfornmer. Reference nuneral 53 is a nmagnetic

ci rcui ttagseidy-yurrs6t ietec;riwopmgne:ﬁt@ic@m.hifngri,n pPwieg failbgncptﬁ% ng
SN E R RE T RN BRI T
assenblywes doureOMRAEHnef mb¥ws digviodes spPNetine b RABANS bifta pamatr54b,
' séurce 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-curreat electric power circuit continues, after the
‘. 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 thé Y?‘ltage to the power source
section 2400 from the line 1 alterﬁating-cqrrent electric power circuit.
Thus, in order that the power sour;:e switching section 2800 may
. 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
© occurrence of power failure in the alterhating-current électric power
circuit of the line for feeding electric pdwer to the power source section

2400, when the power is recovered in the altemating-curr'ent eiectr.ic




and two w ndi ngs 55a and 55b wound on the two divided nmagnetic el enents
54a and 54b according to the current transfornmer rating. The two divided
magneti c el enments 54a and 54b forma conpl ete cl osed nagntdnsbecicosui t by
adhering butt to butt their cut sections 54a-1 and 54b-1, and 54a-2 and
54b-2, respectively. One end n2 of the wi nding 55a and one end n2 of 9
Novenber 2005 65 the w nding 55b a&g connected so as to be of additi.onal
polarity, and other end m of the ndi ng 55a and other end nl of the

wi nding 55b are output termnals of this split type current transformer.

Fi g. 2pom=racisetiti ohafighas pnioaityt hedaragmane diagtlonefies Bsavalidssss. Fig. 28

shows t he .non netj c.container 56. T ngnnagnet i c 0 i ne IS nmade
of an éf%&‘?’izegang}feeﬂeé‘rl“,lce?ﬁdv?rtlsi %upé’l}'elrhﬁﬁ) &ne 5%%55?3%%, Qé‘%keéhngd'ggpar ated by
the pogtsAnnk Q@@&ﬁ&ﬁﬂé@ﬁrﬂﬁrﬂel@&hﬁé p6@Rakaicad ORIt prioribebedaaf t er

g

cal l ed the opening). . 29 shows a sectional shape of the nonmagnetic
cont ai Adrersfrer ¢f Bowshosilare epafiogedoserat ecafr t HEAUpAYHetifc &r cui t

assenbl y, 53 t he nonpagneti c contaiper [ secti onal
U ow | it eE et See gl hRsRE phart Hnd oS spPbRIRAS PHC
nonmagnet §6n& QMHAKNAId Bécurkly biygredating B¢ gowalr ddiace nowiteigingt iamdcont ai ner
56 are accommpdated the magnetic el enent 54a wound with the \qn{ilgl ng 55a,
and t héhpedpetric ene@yein tBApltgorAdn guctRr el & LeGiTHUPRY S5B e P Ibi® [ uncti on
54c of the.cut t.i on - f ' 54a and the cut

secti oﬁeglfﬁSTgo]fslggr]\lé‘Q'ﬁ%%ﬁ% 3:8513?%%%&@@3%%}11%3! gioe?irg??%%ed nearly in the
center of the ©peNROGHYGrsltinfeet Haes ndnagneiting -conteait nedlec&fc parvdent he but t
junction 54d of the cut section 54a-2 of the magnefic el enment 54a and the
cut secirgrtsbyt dtos similagkygrerlied dreHERe 8uBm9 E‘d‘ﬁst F%é‘(ﬁ“h?e Ply in the
center of jhn | (:Qf :NON [N oYY g} =T dWw&i tion

r emot es ef:-?tg’%l hé‘goggfﬁfﬁg, of% tlﬁem(;%g{ig%rhg%lﬁ E%@z;?g{ fegfétr:rtgg@? t he
nonmagngkéwit adnilailiess. 56 Tiai gxehogty)he nThdecaindotes,otheendge gitaditeisend nP2 of
t he wi ndi ng 55a and one _end n2 of _the w nding 55b V\DLi}I}d araund tthe

magnet i i@ ccPREFR0OS S Ehe hines Ay éP%p]é'éE%rfﬂﬁﬁ‘éf%go?vﬁrttﬁet o%éﬁgﬁué cont ai ner
56. Mor er., 1.0~ ¢El g:dde t i ; F@Nce of thhe

nonmagnt i\éclngélﬁl%ﬁr}gwgggfgﬂ% éﬁ?e‘h&eeg vt;?“lt ﬁ&ee %éfﬁ’jﬁ gi ng el enment 57,

t her ebyehbodinigntnght heulmginetitctype 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
multicircuit type instrument is described below while referring to the
drawings. 7 _

In Fig. 25, reference pumeral 51 is a wire to be measure‘d, and“SVZ
is a split type current transformer. Reference numeral 53 is a _magnetic
circuit assembly, 56 is a nonmagnetic cbntainer, 57 is a band fixing

: element, 58 is a screw, and 59 .is a nﬁt. Fig. 26 shows a constitution of
the magnetic circuit assembly. As shown inFig. 26, the magnetic circuit .

- assembly 53 is composed of two divided 'magnetic elements 54a al_.ld. 54b,

and two windings 552 and 55b wound on the two divided magnetic'clemepts

S54a and 54b acéording to the cufreqt transformer rating. The two divided

magnetic elements 54a and 54b form a complete closed magnetic circuit by

" adhering butt to butt their cut sections S4a-1 and 54b-1, and 54a-2 and

54b-2,,res-p.ecti've.l‘y. "O_ne end m2 of the winding 55_‘a and one end n2 of




coupling of the butt junction of the magnetic el ement 54a and magnetic

el ement 54b (the junction 54c of the surface 54a-1 and surface. 54b-1, and
junction 54.d of the surface 54a-2 and surface 54b-2). $havaareobs Xi ng

el ement 57 is tightened by the screw 58 and nut 59 at its opening. Relating
to the split type current transformer thus assenbled as 9 Novenber 2005 66
shown in Fig. 30, a nethod of placing so as to surround the wire 51 to be
measured as shown in Fig. 25 is ex§bai ned bel ow. Since the nonmagnetic

cont ai ner 56 dS de_of stigc L n 4c can be
openedt v %dlﬁéﬁ Bu mjwucﬁc Y k?ﬁdl Ql?aldﬁ%ladtg %}éh%g ?c el enent
54a angh dgnet itke Q)llﬁﬂﬁfg 554hindsotthlae ehtllrﬁl’ oMt Rs wihamy 56b Rrg. ousaut

" Therefore, after opening the butt gunctlon 54c and Eassm inthe wire to

be newsmisalssef thifesplif ttypanedsren M@Sf%mbqroseﬁlag 7ris arg¢ctifdfbfore it
can bequ,g, %gqge%?izqd é)é tn%&wseﬁd gg pouter ci rcunference of the
ner ]6e and I

nonmagnetic  con t he Xing elenment 57. Fig. 33 shows a
state of instailging ﬂidwsilthésmbnmatg)apac(nmrnnenier f6.anSfeonomemsagnetipl ur al
wires to be measured di sPosed at. narrow. i ntéer val s. ., Accordi nﬁaé{o the split

type cEPR@AReR PGASmMAdRPIdn elpstie MYaritbntnd dhds 2div8 JRFPREGFG%e el ement s
are coplaj gﬂﬁﬂ)argtetdhﬁy ?L@?I 'rﬁoHQHHP&Q§t G 5@9”&?155”?6[}%’9!&:‘"135@”0@@5 opened,

and the n netic container is tightened one band fi1xing elenment, and
t her ef be&-mﬁftpt wiablle dwi tree 8 p & mi . rreﬁlgt.lrﬁé?dshmve adssmswd shapeapf dbei nt er val s,

it is possible to install S|I.|n row spa reover Lnce the
tight eﬁ?ﬁ&aﬁﬂF'tlFoﬁo‘!)’?én?"s B ?‘ﬁ g’rfb p?)%l%cgﬂs%%/b atg rof ttlﬁghtenl ng
por ti op,,3A@+i raﬁt%§§éﬂl}$1)p9§'l)ty' &Q%ﬁﬁﬂ%ﬁ’eﬁlc %niahﬁetuﬁi@eﬁnd $|1%6‘3 pf the

pl ural di'sposed wre groups, sot hat wor efficiency may be enhanced.

|t, howkewes, adoesiomtl miewm thatn termsloseldghtaim n@ t:hﬁrtﬂlwﬂﬂ?ﬂﬁ ¢tistithe al ways
posi ti oned ?gj er side of. thet ﬂ; ; vm 1.8 Q¥R%e The-

ti ghteﬁf’erd“@d nggnagaelis) re%“t |tsIn ﬁ |dn d&pending on the
condi t h@RmAlynk i3t b @EAON.56FHES Q%Eo%%&fadb@gthteozda%eﬁw efeméytpgdaurrent
transf or ner of the enbodinent, since the two divided magnetic el ements are

cont ai madknidnwgth tﬂlgrpvrﬂwg'gliﬁac@mﬁahnemagjlfetm@-ﬂm 54y weppdeviththgan be
LA LARare (1R | Hhe BATP jERLARRCSTHE ALIR SOMAP s NopARR other. It
i's par
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
‘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 no'nmagnetic. container 56 main body).
The connectlon ends of one end m2 of the winding S5a and one end n2 of
the w1nd1ng 55b wound around the magnetlc elements 54a and 54b are
accommodated in the noamagnetic container 56. Moreover, as shown in
'Fig'.,ZS, the outer circumference of the nonmagnetic container 56 is
| _-tightened by the band fixing element 57,‘Vthereby fortifying the magneti;
_cdupiing of the butt junc‘tion 6f the magnétic element 54a and magnetic
element 54b (the junction Sdc of the surface 54a-1 and surface 54b-1, and
ju'nctit.)'n 54d of the surface 54a-2 and surface 54b-2). The band fixing .
- element 57 is tig.htencd by the screw 58 and nut 59 at its opening.

'Relating to the split type current transformer thus assembled as.




effective when it is required to join the cut sections butt to butt with
each other, such as the case in which the magnetic elenent is cut off from
aring core. Mreover, since it is designed to tightengbyvddberdoand fi xi ng
el ement; a high 'contact is obtained at the abutting surfaces, and the
abutting surfaces are not deviated. Therefore, a high magnetic coupling” 9
Novenber 2005 67 may be always nmaintained. Actually, the gap in the
magnetic circuit is closely relatgd to the excitation current and has
effects on the output characteristics, and hence it is an inportant matter
how t oshfeyhe drigt A8, at mgHherkbes pdﬁmtursemalaattpmgr@w‘# dbedist Shk® Ragnetic

el emeng, , SHidd o B e 5162281 o308, BLath0o WL NASAas, MRLRGh ALEMIY. Lhe

rragnetlc el enent conn ronal polarity 1n3ide the
nonmageie tiaén €x0H$ as nﬁﬁde &fdan ielladtse oite flat.essaibytt plmmedtctcwhe:nbe nstal ling
the split t%ge current  transfornmer. and there |% N0 POSS] b|||ty of w ong
connectPHf léh‘“‘}%]él%eapﬁtnlgmcpto“l 344 Qf the t WY Bt & MASDEEARST e FEB i sk of

W re bggakape. ?:L%’H)é%gg%‘igut tﬂ:ge $afddugnals SR ah Hig. nenmagnetic

cont ai ner I's s o section of the nonnaghetic contai ner
i S not Therdfoed, dfoed hpSnmIgatme tadto fen c taox Sﬂheansihlammg imohe parg tche arl y

limted asfar as it is designed to env e the netic,circuit assenbly
wound TFASHET nk H'&sb“‘(tEHBS&%EéﬁC 135?1°®.°ﬁeﬁ‘gpé?r’b?)ﬂﬁ’ g@%‘t Bfe ¢ th"é"“’ct’j?‘rent

transf ormy QJSJ;P%PA &*g;ﬁ@ ﬁ?}%wﬂ?y'otu‘?gr tcPragntesenled et iR AYhiaghbgei t type

instruhent is desc e referring to the acconpanyi ng
dr awi ngesntaimer=5 g by3t4;1,e beddfriog alemenalS760 is an el astic nonnagnetic

.cont ai ner, i s provided ne ! th tlon 54d of t he
magnet i el errgF Sg’r?d"ﬁm"gr?éﬁe °gl Bt uIE?‘u]g Sp’é’@ XPE 8T ni fi ed
view. {fnEigtme3R. i iz ﬁ‘ﬁlrhf“éﬁ'ié@% \ﬁenﬁteﬁfhreﬁldi@o@é@\é'tCiﬁ(iiré\ﬂsilnd@'vﬁfs the

ful crum having the el astic nonmagnetic container 60. By formng this notch

61, thdccosdide bf thh@prhdntm@ummtdmemfﬁemesooﬁ shww@hmqw éXpanded, and
when OBBI’II n t he openi e of the. non a| n pid wi der
1

openi n dﬁlﬁ e FAERCHit i %’é‘an St Eh °°P§a‘£egagat tbenef"l ic n(ejlu:rgr;c?g& mENnt 16)

container which can be opened, and the nonmagnetic container is tightened
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
efficiency may be enharced. 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 tightenihg portion 57a may be selected
in its_positioﬁ depending on the condition of installation. '

|  Further according to the split tybe current transformer of the

- 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 sﬁrfaces 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, s.uch 'as' the case in which the magnetic element is cut off from a ring
core, Mofeover, since it is designed to tighten by the band :fixing' _
element, a high c.ontact is obtained at the abuttmg surfaces and the

abutting surfaces are not dewated. Therefore, a high magnetm coupling’




~Fig. 36 shows a different enbodi nent of the current transformer of. the
invention. In. Fig. 36, reference nuneral 62 is an elastic nonmagnetic
contai ner, 54a is one of the divided nmagnetic el enents, 9aacmbbM005 s ot her
di vi ded nmagnetic elenent. This enbodinment relates to the relation of the
nonmagneti c container 62 and the magnetic el ements 54a 9 Novenber 2005 68
and 54b near the opening. Fig. 36 shows an opened state of the opening. At
the magnetic elenent 54a side, t® end 54a-1 of the magnetic el enent 54a
is retract

d .inside of fhe nonmagnetic contajner 62. . ther hand,
at the™a¥aBRet ey &I BRI 54 s;l&é‘?ﬁ‘t?ﬁet en§384‘l5‘-§heofn O_&r?a%{r%g?ﬁcﬂel enent
54b i s jq¥eq) erdigddf (@nlhexensioh Ed@eRONNAURES I Srfeont shneie G2tputhe inside
63 of the honmagnetic container 62 at the magnetic el enent 54a side serves

as thehguiderisficshendniersfe ithes angimpdrdany aester Bay. torkgishten Hfen the end

54a-1 of .th tic el t 54 th 54R- t he,; i
o) enentistBes B 10 AR yri3ne F By Paghrir g eedtend iRk Donet ¢
el ementgi AP cale0Bgd t e tivaSwdRdfiksOfwoudd ARSUEDNAE| Mmagoetiai ekkmd&, it he end

54a-1 and end 54b-1 can be easily joined w thout deviation, -not requiring
any parcpnsaftad @oé‘ietN#iiti@al'mé%@fbi”e‘-‘,ldﬁHéejﬂdiﬂrwarﬁjl%¥"e€?%‘iaéh°‘i’sa“ﬁi gh at the
butt jupction, 54c of the nmagnet.ic .ele t net t 54b,
and a dechr é“’trr%%cr?ests?ré’ 38u6 ?Iﬁ%&i glho ot glg%eaéﬁﬁgngﬂ]fh%?gf g%%gtﬁdeﬁg%{]i t type
currentradsfanator nad Rheke i i3 1) ipdsisibitityi fi rverdoalgl atoinmectind hwigdn i n
working efficiency is obtained. (Enbodinent 17) Fi 9. 37 %\gows ot her

di f f er anstadhiBedi nkiris frtharepessiblento lawemtdieorigrofoy 1ienkrqaka8htion. In Fig.

37, reference mm&lrigl e!g§05§%% ’ gﬁﬂr@gngrn' £ &ﬁirbteaiyqe[he St hSe e Of the

di vi ded nmgnetic elenents, i's other divided magnetic elenent. This
enbodi remtainek dt @Bowa imhPBig. A9, bat uhe seftiv he frihemegmeigroetoonewianeer 64 at t he

ful crum near the butt = junction 54d of the magnetic el eqeglt ,1.54{";1 cf'amd
magnet ilé tdimpkedoopthis shapadonsrifdd HeniRarmSot e SRASES ' AHdp 18855 provi ded

?Li tshleogggfa‘gg?{r{iﬁgs B8 g AANTPIRELIoG e CARL AlaBRELiB4ir 88 LY ehibtyahasid City oOf
with windings.

(Embodimeni 15)

Other embodiment of the current transformcf 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
conta.iner, and a notch 61 is proﬁded near the butt junction 54d of the
magnetic ele_menf S4a 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 c_ontainer_"ﬁ(].. .By forming.fhis
notch 61, the inside of the nonmagneti‘c' container 60 is ‘more easily
expanded, and when 6pening the opening side of the nonmagnetic container
‘60-, a wider opening angle is obtained, which'is a great benefit. |

(Embodiment 16) _ 7

Fig. 36 shows a different embodiment of the current transformer
.off.the invention. In- Fig. 36, referenc'é numeral 62 is -an elastic
nonm.agnet'ic. co’ntaiﬁe’_r, 547a i's-ou‘.e of the divided magnetic elements, and |
54b is other divided magnetic element. T.his gmbohdime-nt r¢1at_es to the .

relation of the nonmagnetic container 62 and the magnetic elements 54a




~openi ng angl e of the opening of the nonmagnetic container 64 is w dened.

In this enbodi nent, the sane effect is.obtained if the portion of the Sa -
shape is forned in an inverted-U shape. Such shape nmay belceasied 2005 eal i zed
by nolding a resin. By formng the fulcrumin a | oop shape, the elasticity
is nore easily obtained., 9 Novenber 2005 69 and it is advantageously
possible to forman integral structure by using a resin of relatively |ow
el asticity. (Enbodinent 18) Fig. 38 shews a further different enbodi ment of
the current transformer of the invention. In Fig. 38, the sane parts as in
Fig. 28ndd4brnepr 32 epeainglentified with same reference nunerals. Fig. 38

shows a tight d,state of a magnetic CLLcUi bl v, B3 Gefgodated in
a nonnagnet i ce%%m?’;i orw%énbofeélg asr%?:lpef ?ii*% oélegfr@%t S%t Rgggrence nuner al
67 is aldmbet 5 R Hededd shel RANKRORGEH Etic At mener5S466 réBactadd 68b are

band fixing el enent accommodating parts provided in the nonmagnetic
cont ai ieyidesof ath¢ nRemPgAAtic| Lpakriatefeht a‘é&o%d’é?Fﬁgha‘lfgr £5 88a and 68b

are provj ded. on t ter. cir € leGt 3QBL @i ner 66.
Fi g. 3§n%gsn%glcsglc? I (;%rtla bvgle(%’otﬁgpr%ﬁ gigf\l g? t%ﬁgma%gér} %ng”r?gt el ement
accommpdajdced pam ti6San & bdwhe indnkiagneBi&. cdmafiey. 6239, Theimsidn6d afuneral 68a

is a guide groove opened upward, and the han fi Xlr#}‘tg"i elcﬁement accommodat i ng
~ part 68&e RO HMAERSHCOFORRENGFaP A BRBRAEC HEMMYrtS B ToRtE*AeY 66 and an

outer Y leui@osthdendhe thelmighLlieMabmel) SWLO!T RBAE is ByReRlthk Mdband

fixing e accommodat | ng pdr shown in Fig. In Fig. 40,

ref er esda-hwiectisd nbfineitx aloguede Sgaoané th@pemédS‘Hmwnw:Erth:e aagehiE band
fixing el enent, acconnpdat i n art 68b i,.s fornmed of .the nain body of the
nonrragr?é??&%éﬁ?aﬁfﬁdt""%} Radt £ bbby dBTertingohte é&dt%ﬁéh%&%%“.e?‘ﬁ’ti ng the
band fi.x| THRARL 5 9B ARk SonRBgn & cB8Painkhe& NUberental | s 69a
and 695‘%‘§?S§B§§%gh?§gﬁ?or mounting the . bgg?]% fi >(<:i_ ng lgl enent 57, and the
band f iSdiant) aaldesren54571 cam bleeedralyjyinddtwithedt Wy vidteonypnal deqiistAge 68a and

downwar d groove 68b. .Fi gl 41 is a detailed drawing of the ful crum 67
provi dédYi PRIsiEHar BPSit0RIBGt or circunference formed of the outer wall 69a

of the band fiXhBefore, the joining precision is high at the butt junction S4c
| | 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 _
_l efficiency is obtained. .
o (Embodiment 17)
Fig. 37 shows other different embodiment of the current
transformer of the invemtion. 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 corntainer 64 at th_e fulcrum near the butt
junctioa 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
nonmagﬂetic container_'64, and by the el‘asticity of this loop 65, the
opening angle of the ope_hing of the nonmagnetic container 64 is widened.
In this embodiment, the same effect is obta.ined if the portion of the Q-
shape is formed in an inverted-U shape. | _
Such shape may be easily realized 'by\ mqlding a resin. By

forming the fulérum_ in a ioqp'shape, the 'elast'icity is more easily obtained,




el ement accommodating part 68a. Part of the outer wall 69a is formed in
anSa -shape as the fulcrum67, and the right and | eft sides of the
nonmagneti c container 66 are connected only by the ful coWsvénbefzmsed in the
0 -shape to be in one body. Wen the fulcrum67 is constituted as shown in
Fig. 41, the band fixing elenent 57 is contained in the guide 9 Novenber
2005 70 groove 68a and 68b forned of the main body of the nonmagneti.c
container 66 and the outer wall 69a, 68and therefore the band fixing el enent

57 does not.interfere with-the fulcrum67,. and ti ghteni : band
1 i ng 3081 B SR HEP WY st itk vt b nfiital SEUEBHT Sy eibe G PP
nonmagnet i of Q8a@ivieey 166 c1BSHicses, by formng the fulcrumin the a - shape,

the elasticity is obtained nore easily, and hence the opening 54c can be
opened nore eaéEmpodimeni d8)y, so that the working efficiency in

installation bg subst anti al enhanced. Fig .- homg pon of part
C-C of the cur?: T%fgrg %?’Sr%ref“‘#%“ gﬁggg?nﬁeﬁgb%glé%g\?m I nhgi Sﬁ‘{-%% When
acconmugdasid fRgme @ frARgNavieGtiodl. I Cli FigSS8Ntle/sbBeipures abdnrbigmagnset i

_container 66, a band elastic elenment 70 is inserted in the gap between the
nonnmagriig 3 Tcentt idientifigb widhgamagséercace imidif@lassenbl y 53 along the
magneti c circuigd 53. d ' d et /Q.581VeS as a
cushion to the Ftﬁ%‘;%%glﬂgméiar %&P{emgsgg%b?ghgééé%ﬁg \M{%n t he enon}lragneti c

cont ai neJcoffmbSateidgit£nedmaygnttie covanitet 66 ty ach arefixidg elemenndgneti c
circuit _assenbly 53 receives a pressu:ifg in the contractlng{)di r.ection by_

the el Befcdenet aumsrak Ad e ARtrEm Rioyided xR ARARIELIC 50 148 but t
Juncti e de 138% e84k Obad 0eTREALREu: LR BUtts HBviddieir essure

is mutual’l y received between magnetic el enent "ends 54a-1 and 54b-1,
and bettheemoihegmaineditietetenind ehdbabddidngnd efukpt 2ccemmdtating s

effective to tighten firmy wthou caysin ap_due to inclination of
" surface®artynfida “pid ¢ HRB sprg tP‘t";Yb‘gectu‘r“f eﬁ’te thq’égéf‘b‘r’ﬁ’éfﬂfB?entcﬁe Ugn% Yi ment ,

the copdigubaliononlaihle sBONTRANCYY £ £QBEALRST vRAy BEchaiRANALdL LR roul T

assenbly S maintalned by the elastic force of the band el astic el enent
70 i nsebimdifixing kbememt ofcdhmodatinggnet 682 showaiindfigsdB8andImEygels-c
cireul tre%%?fnngl %ug%rgll 06%% Esh% gllfltd%r g?ci)cgwgeu%fpeeglggcgp%];rc},hgn QGBLSdCi reuit
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 2 guide groove
3 opened downward, and tﬁe band fixing element accommodating part 68b is
formed of the méin 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 5.7, and the band fi}ting element 57 can be hardly
"detached by the upward groove 68a and downward groove 68b. 7
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
éiemcnt accommodating part 68a. Part of the outer wall 69a is formed in
an. Q -shapé as the fulcrum 67, and the right and left sides of the
nonﬁagnetic container 66 are connected only by the fulcrum 67 formed in .
the Q -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




assenbly 53. On the other hand, as shown in Fig. 43 or Fig. 44, deviation
or inclination of the abutting surfaces of the magnetic el enent ends 54a-1
and 54b-1 or abutting surfaces of nagnetic el enent ends 99%aembepZds54b-2 at
the butt junctions 54c and 54d of the magnetic el enents 54a and 54b can be
easily corrected, regardless of the elastic force of the elastic elenment 9
Novenber 2005 71 70. After correction of deviation or inclination above,
while tightening with the band §¢4xing el enent 57, as shown in Fig. 45, by
~filling and curing the remaining gap in the nonmagneti ¢ container 66 with
an el gsidve 634 hed 688, fortmedoahfliegurin Pody #fttde wurmagheidn CORRIBET

mai nt ai ned., After cur,jng of t filler,, 73, | e enent 57
is | 00%2ridd, ‘hteh‘é“tcéo‘?[?léc%acoﬁﬁ%q(élﬁ’ghrgnthlesb?rréﬁﬁ r?t%}giﬁl e%ﬁ%ér%th!’eﬁ%oﬁlger 73. | f
- a slighte 93P @re WICH | 1AL iFRMLrEROWT] ALCWightentihg Bputie nandufixicgs of the

magnetic el enent ends 54a-1 and 54b-1 or abutting surfaces of the magnetic
el ementleamets Fdamayabd S4BIXm | pves BiEs\entyrg of fCEmdeeRctas PEght 1y by

tighteni ng agai.n by the nd fixing e Te o T .cofi ng .to the
split P%g‘aégf’?érﬁ“t‘?‘é'ﬂf éPa'msr’gecf’i’d?%eb}l ggﬁ@&%ﬁf,&q%%@qga{sﬂf to assenbl e
becausgyife @i 60 sBEAQVES 08tainbe hendeafily] ngdehementh&dpanéng deed in the
nonmagneti c contai ner 66. Besides, the openi n%E54c .can ge .ogened nmor e

easi | ycamcenppetsd motd ¢gsibhanpatifielyy %P rrgaéﬁé WPrkRg; e H5880 S, a
correct_confi.guration i i Bl Al he filler 73, and therefore the
wor ki'nb“séf’piatﬁggn%‘f/y?’r? ﬁ“nssttng ﬁlaﬁygﬁqégﬁe' e notably enhanced, and a high
reliability isrightsa sirfvs aEeidnnenpart9)-Gof thdGuanchtRirgasWrmeiidw a furt her

di fferent enbodinent of a_current transforner of the iql\éeentai orgt.cl n Fig. 46
and Fi gmbyhimeat difesbawnninrdigh 3871a VAP 2E5ORBO ARG HS: PP ESH ai ner s,

54a | Sc?r%%i@as&?rﬁbiﬁ.h ngﬂ%gggnféﬂngaﬁﬁﬂ@@(fma?dﬁ 864b d vaaiherasticvi ded

magnet i'C el enen rment relates to a constitution of the
nonMagRrResmencont Ri Rkritl imnbe tdap betrvkdn xhngoalmagnetiGroatainhe &bul crum

near the butt junction 54d of the nagnetic el enent S4a aglcdm etic
ol omenBRYABaZRAtE KitFUhBot MeHt 53 AheRSrALn A1 8R & HiARRAl AR IP 53 wound
" The band elastic element 70 serves as a cushion to the magnetic circuit
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 thc'magnctic
~elements 54a- and 54b, the pressure is mutually received between the
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 ;ra_néforrner of the embodiment,
the configuration of the nonmagnetic cont-ainer 66 and magnetic circuit
ﬁss_ernbly 53 is maintained by the elastic force of the band elastic element
70 insertéd in the gap of the nonmagnetic container 66 and magnetic

* cir¢uit assembly 53 along the outer circumference of the mag'net_ic 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 epds 543-1

" and 54b-1 or abutting surfaces of magnetic element ends 54a-2 and-54b-2

| at thé butf junctions 54c and 54d of the magnetic elements 54a and 54b can

- be easi-l-y corrected, regardless of the elastic force of the elastic element




with. the winding are acconmpdated i n separate nonmagnetic containers 7la
and 71b. In the enbodinent, at the butt- junction 54c side, it has the sane
structure as in enbodinment 14 in Fig. 25, but at the bubiNojimietzoon 54d
side, the magnetic el ement ends 54a-2 and 54b-2 project out of the
nonmagneti c containers. 7la and. 71b, and are joined butt to butt outside
of 9 Novenber 2005 72 the nonmagnetic ggntainers 7la and 71b. Wth the
magneti c el ements 54a and 54b accommobdated in separate nonnmagneti c.
containers 7la and 71b held in the joined state at the two butt junctions
54c angg54d, the outer circunference of the nonmagnetic containers 7la and
71b is tightened by the band fixing elenent 57 nmade of- an elastlc

mat er i aI The A&nnagneltetccloabn@h| deyigtioma omninclitetiee ppRey WhPEur al

positl each t fixing ele 72. The
butt j F‘b‘r‘? e‘ﬁﬁhéﬂé ban Tiging ke gﬂgﬁt aéZhF 1%@%4a aﬁdﬁﬁ@ is an
openi ngn@f cddifg hia@drefdldﬁlnnﬁlgeéﬁﬁ&ﬂtth‘i7noﬂﬂﬂghbﬁc b@tildﬂﬁetr)(lﬁlﬁgwellhemnt 57 is

cl anped at its opening by nmeans of screw 58 and nut 59 Accord g{tg to this
enbodi gkatic sfilrla@:fe TBhethisapanfigrrpigor| diientcosrection fiide b§f MK A1

mat er i gstf’ter %uli ggl? %é? f?l(l?ﬁgg, Ing‘?n nggﬁ]&l @ﬁ( ﬁ%ael%eht‘%‘! @%Gséﬁeﬂ g€l ement 57

ar ound ear t unction 54d), and the

- strengtbrafct tdvaffguratiom Bamaigtadasdrigd thlisider é’Gcor 8 agslightt b2y canbodi ment,
since the nonmagnetic containers 7la and _71b are not uire d to be nade
of el ate¢linpdparshapld pgeyr earthseamﬁ&é‘go%uffé%t’swféhﬁﬁ%s”r gbﬁ f.cHY the wal |

thi ckngqs Had- D094 1 YeSy CARAL shfquee £ 1130 dadabichere ol dndsy pe

current ansft ornmer “nmay be } uced in size. 73 Clains: 9 Novenber
2005 154A-$|@hﬂt54tbyp£ucw egyt td jainsthor serfacempighsimby taghragines pgaidi rcuit
assenbly havi ng. one magnetic _elenent for conposing a closed circuit

di vi dedYi ‘rt‘t"'ob%‘%ﬂo ixérg ebt@ent§dt ying a winding conforming to the current

transformer raghpg aLepiflagacs e ?Titthﬁ;‘:et\&ﬂnéﬂtvtﬂaéfdﬁmebkcml enents,

connecting one end o ndi ngs
embodlmcut it is easy to assemble because the guide grooves of the band

fixing element 57 are formed in the nonmagnetic container 66. Besides,
" 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.

| (Embodimeént 19)

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 ome of the
d1v1ded magnetic elements, and 54b is othcr divided magnetic elemeut
This embodiment relates to a constitution of the nonmagnetic container 71
and the band fixing element 57 at the fulcrum near the butt.jun'étion 54d of
the magnenc element 54a and magnetic element 54b. '

In this embodlment the magncttc elements 54a and 54b wound
with. the wmdmg are accommodated in separate nonmagnetic containers
71a and 71b.  Im the embodiment, at the butt Junctton S4c side, it has the
same structure as in embodlment 14 in Fig. 25, but at the butt Junctton 544

- sxde, thc magnetic element ends 54a- 2 and’ 54b-2 project out of the

nonmagneuc contamers 71a and 71b, and are Jomed butt to butt outside of




addi tional polarity, and using other end of two wi ndings as secondary
.output termnal- of current transforner, a nonmagnetic contai ner envel opi ng
the entire circunference of said nmagnetic circuit assewNbymbl200Ng an
openi ng near the divided end of the. magnetic elenent closer to said
secondary output termnal, and deformng at the position renptest from
said opening to be used as a fulcrum and a fixing elenent for tightening
the outer circunference of said nonmagriétic container for fixing the
magnetic circuit assenbly divided into two sections. 2. Asplit type

curr enfp f §AMEE QLdTE cOhtHhatdria aver@i.n the opening is nade open by the
deformation of “the nonnmagnetic contai ner by el ongati ng- at Jdlté?% fulcrum 3.
r

A split type dMithentet mugokdicnglentns 4h BrdnwR4PeafcP a0 Hhtion by

I ti ' d by, f.orm - : t | i de of
The Tl AT R TRES RSO e LRt AP dR0 e (RGP TpRed fite hrBRp =1 e ©

transfgrgenudf flmdtionk, SHherend Ghe, otier ouirr cinfumiemeacof of héhhionmagnet i c
container is tightened by one band_fixing. el egi t SQ tEatdtge.sgl it

sur f aceenwhgtdct apnidiveded langnet 7LD elsegbﬁhtgﬂ 3’3’ t§hCRYY cOA? B2t with
each other. 5_. A spli C [ ANS Nesn R o fdtdd BbAtainbey id the
nonrragﬁg“‘ft??:meq%ﬁbaﬁte cftlsa%/\gé)ﬁqti:&z’a e&ie%éﬁr efslfhﬁ' ol digng, a |inkage part of

u- shapgn@r71%4ar? fleverbeluGhsirives eech th tbhapedifixipgricaeat 37 Bhe out er

side.of the fulcrum so that the gpen|ng be .made n_w Y by

def or niuegneasf lay tane (MRe f diber BHt HHFLAT é’l"g‘sag!“ﬁ st Fe%ﬁ_ﬁgi%%?ﬂ"éd in the
gap DeLYELly A DODTRANG!d L o fOMRY Sioth oAhfh & Bixdng WRGREAT 67 £hIGURL assenD y.
6. A sptit type clrrent transform8r conprising: a nagnetic circuit assenbly
havi ngbaRe fiBianRedleteak STeist clharpedcanpospeying kY owads @frscat¥ IR dnded into

two sections, applying a winding conformng to the current transforner
rati ng23t 3%nd each one of the two divided nagnetic el ements, connecting

one end of tV‘“A‘é’l:S'FHngSmt&i&%b@&lﬁi'etnit,oglﬁalcemleawddwixamg eisinBgt 6fher end of
two wi ndings as secondary _ _

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

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~t0—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.




output termnal of current transformer, a nonmagnetic contai ner envel opi ng
the entire circunference of said magnetic circuit assenbly, having an
openi ng near the divided end of the magnetic el ement cbesambb@osaid
secondary output termnal, formngz fulcrumat the renotest position from
sai'd opening in an S2-shape or inverted U -shape in the outer
circunferential direction, and formng a guide groove at the inner
circungferential side of said fulcrumin a-shape or inverted Ushape, and a
band g el enent being nade of a naterial capable of tightening the

outer circunfer H{r&%% ic. C trners formed so that the split
surfaces of t 'eggggtﬁgsggg?c e e%ﬁ%r%gﬁﬂ%tly contact wth each ot her,
and havi ng arn einaghdti toircsic assémbhe lopanedomd sagtetics esdomear Yfoput put

term nal si.de of said w ndi g,.éqb{fi.n%éfi tted i.nto said. guide. groove

pr ovi%ﬁp?%n%a?ddﬁﬁﬁﬁfrdﬁmti TEOT alflHer Vo7 . SCRUSRY, FPEW éu gt ransf or mer
of Cl Airlfbfmitl185 Ghe AkrehAHdnSfofhéEind Srdidd %qchnoxggﬁyfgﬁ%gg&men sai d

nonna(gngtl c ntal ner and sal magnet1 ¢ circuit asse Novenber
2005 d@vidads phignetiy pelementgntohneniafpororer entl of atwo 6windiapei w shed gui de
groove, |.s a |} shaped groove, and a plyrality of. grooves consisting of
| grooﬁédlﬂﬁéﬁyﬁﬁqﬁ‘g%r%ﬂ n‘éﬁlﬁgo%‘j“@rog%ai?réta’ &Srélspﬁfiﬁﬂrﬂg’ﬁy 9. Asplit
~type &ng@éﬂﬁiﬁﬂqgf&%ﬁfﬁsfghﬁ&n 6, wherein after tightening by the band
fixing elenment, the positioning of the butt junctions of nmagnetic elenents
i s corrected,a acdmdgaegapcomtaitive aoralapngt the eontrai aeumiereddel béd with an
el asti cdfi |l er. 1.0. .A sg)l i élt e.current t.ransforrie&r) canpri si ng' a magnetic
ci r ciPd JRRBHFHC, IR ASSIREDRHRTAE ancpReRme Re thoofpasrdsmd Bf osed
Circuyh GhadieR 'é?é&ehif‘@c@%@f"ﬁ"ssai@pﬁédﬁxﬂﬂu? wugsiw&er [ormgg to the
current transforner rating around each one of the two divided magnetic
el enslefermeng mic tha pasmeor ntndtes wd raimdadgopeainghdo bdditddomal a pol arity,
and gmr}a o%&gr end of two wi ndings as secondary output term nal of
curr MY A3for mer, two i ndependent nonmagnetic contai ners envel opi ng said

~a fxing element for tightening the outer circumference of said
nonmagnetic contamner for fixing the magnetic circuit assembly divided

into two sections.

2. A split type current transformer of claim 1, wherein the opening is
made open by the deformation of the nonmagnetic container by elonéating'at its

~ fulcrum.,

3. A split type current transformer of claim 1, wherein the
deformation by elongation is made easy by forming a V-shaped notch at the

inner side of the fulcrum of the nonmagnetic container.

4. A split type current transformer of claim 1, wherein the outer
circumference ‘of the monmagnetic container is tightened by one band fixing
element so that the split surfaces of the two divided magnetic elements may
tightly contact with each other.

5. A spht type current transformer of claim 1, wherein the

nonmagnetic element is fa?bricated by resin molding, a linkage part of Q-shape or




magnetic circuit assenbly together with said divided nagnetic el enents,
divided to as to be opened at the butt .junctions of the nagnetic el enents,
a band fixing elenment being made of a material capabl e ofovdubgi¥oeni ng t he
outer circunference of two nonmagngtic containers conbined so that the
split surfaces of the two magnetic elenments may tightly contact with each
ot her, and having an elasticity so as to be opened at said secondary :
out put terHi_ nal] side of,  said winding, 9 Novenber 2005 76 Multicircuit Type
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off fromthese voltage lines. The nulticircuit type watt neter of the
invention includes at |east one line or nore of voltage input neans of

al t er nat i ng- céur Pesplitttpeeurraiasmsédeaér dompiisingi t or al ternating-current

si ngl e-phase electric ci.rcuit, CE{; nt .input neans in the sa nunber of
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the magnetic element closer to said secondary output terminal, forming a
fulcrum at the remotest position from said opening in an Q-shape or
‘inverted U-shape in the outer circumferential direction, and forming a
guide groove at the inner circumferental side of said fulcrum in Q-shape
or inverted U-shape, and
a band fixing element being made of a material capable of
tightening the outer circumference of a nonmagnetic containers formed so
that the split surfaces of the two magnetic elements may tightly contact
with each other, and having an elasticity so as to be opened at said
secondary output terminal side of said winding, being fitted into said guide

groove provided in said nonmagnetic container.

7. A split type current transformer of claim 6, wherein an elastic
~element is fitted in the gap between said nonmagnetic container and said

- magnetic circuit assembly.




The CPU conputes, instead of the electric power, the electric energy, _
power factor, reactive power and reactive energy, so that the mnulticircuit
-type instrunent of the invention may be used al so as thevov¥adel fipgr neter,
power factor neter, reactive powerygreter, or var-hour neter. .25 Fig,

8. A split type current transformer of claim 6, wherein said guide
groove is a U-shaped groove, and a plurality of grooves consisting of groove

opening upward and groove opening downward are provided.

9. A split type current transformer of claim 6, wherein after
tightening by the band fixing element, the positioning of the butt junctions of
‘magnetic elements is corrected, and the gap in the nonmagnetic container is
filled with an elastic filler. -

10. A split type current transformer comprising:

a magnetic circuit assembly having one magnetic element for
composing a closed circurt divided into two sections, applying a winding
conforming to the current transformer rating around each one of the two

~ divided magnetic elements, connecting one end of two windings to the
additional polanity, and using other end of two windings as secondary
output termunal of current transformer,

two independent nonmagnetic containers enveloping said
magnetic circuit assembly together with said divided magnetic elements,
divided to as 1o be opened at the butt junctions of the magnetic elements,

a band fixing element being made of a material capable of
tightening the outer circumference of two nonmagnetic containers
combined so that the split surfaces of the two magnetic elements may
tightly contact with each other, and having an elasticity so as to be opened

at said secondary output terminal side of said winding.






