Al

202200101

(19) EBpa3unckoe @) 202200101 a3 A1l
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. GOIR 22/06 (2006.01)
2023.04.28 GOIR 21/06 (2006.01)
GOIR 35/04 (2006.01)
(22) Aara nonauu sasBku
2022.08.24
(54) CIIOCOBb KOHTPOJISA PABOTOCITIOCOBHOCTHU CYETYHUKA AKTHUBHOM
JIEKTPUYECKOM YHEPTUA
(31) 2021128618 (72) Waobperatens:
(32) 2021.09.30 IIsapu lenpux Kyprouy, CumoHoB
(33) RU Buxrop Hukonaesnu, Crynak Uropn
(71) 3assurens: Anexcanaposuy, Ctynak Poman
OBIIECTBO C OTPAHUYEHHOM Hropesunu (RU)
OTBETCTBEHHOCTBIO
"MHUPTEK" (RU)
(57) M3oOperenne OTHOCHTCS K NEKTPUYECKMM HM3MEPEHHAM M MOXKET ObITh HCIOJNBb30BAHO B CUETUHMKE

AKTMBHOW OJIGKTpUYECKOil oHepruu. Jliasi KOHTpOJdst pabOTOCIIOCOOHOCTH CYETYMKA H3MEPSIOT
AKTUBHYI0O MOILIHOCTb OJIEKTPUYECKOM IENH, IONAIOT TECTOBBIM CUTHAJN, H3MEPAIOT CyMMAapHYIO
AKTHBHYIO MOIIHOCTB, OTPEIEISIOT M3MEPEHHYIO (DPUKTHBHYIO aKTHBHYIO MOIIHOCTB, ITOTPEIIHOCTD
U3MepeHUs] (UKTHBHOW aKTHMBHOW MOIIHOCTH, CPaBHHMBAIOT IOIPEIIHOCTh H3MEpPEHUs (UKTUBHOM
AaKTHBHONH MOIIHOCTH C MPEAENbHON IOTPEHIHOCThI0 M (POPMHPYIOT HMH(POPMALHUIO O pPE3ynbTare
KOHTPOJsI pabOTOCHOCOOHOCTH CUETUYHMKA. TEeXHHMYECKMM pEe3ylbTaToM IIPH pealii3aliy 3asiBICHHOTO
pELICHUs SBIETCS IOBBILICHHE METPOJOTMYECKOM HAJEKHOCTH, YIPOIICHUE KOHCTPYKLUM U
BO3MOXXHOCTB BBITIOJIHEHUST aBTOMATHIECKOTO KOHTPOJISI pab0TOCIIOCOOHOCTH cUeTIHKa O€3 PEephIBAHUS
KOHTPOJIUPYEMOH NEKTPUUECKON LEMH.

10100220

v



G01R22/06

GO1R21/06

GO1R35/04
Cnoco6 KOHTPOJIsT padoTOCIOCOOHOCTH

CYETYMKA AKTUBHOM YJICKTPHUYCCKON YHEPrum

Oo6sacTh TeXHUKH

HN3o0pereHne OTHOCUTCS K JICKTPUUECCKUM U3MEPEHUSAM U MOKET ObITh HC-
MOJIB30BAHO B CYETUUKE AKTUBHOW JJIEKTPUUECKOU IHEPTUM.

IHosicHeHHsI TEPMUHOB, HCMOJIb3yeMbIX B (popMyJie U ONMUCAHUU
u300peTeHus!

Hwuxe nmpumenensl Tepmunbl o 'OCT 31818.11-2012 «Anmapatypa s
U3MEPEHUA AJICKTPUUYECKON SHEPTUM nepeMeHHoro Toka. O6mme tpedbosanus. Hc-
nbiTanusa U ycnosus ucnbitTanuid. Yacts 11» u 'OCT 20911-89 «Texnuueckas au-
arHoCTUKA. TepMUHBI U OMPECICHUSY, a4 TAKKE CJICAYIOIINE TEPMUHBI C COOTBET-
CTBYIOIIMMU MOSICHCHUSIMU

- (pKTHBHAS MOIITHOCTH — MOIITHOCTH, KOTOpas IMPH KOHTPOJIC PabOTOCIIO-
COOHOCTH CUETUMKA UMUTUPYET U3MEHEHUE MOIIHOCTH JICKTPUUECCKOHN 1IeMH, KOH-
TPOJIMPYEMOU CUECTUUKOM,

- TECTOBBIA CUTHAI — TECTOBOE BO3JCHCTBUE B BUJE TOKA WA HAMPAKCHHUS,
M0/IaBa€MOE HA OJIMH W/WJIM HECKOJIBKO U3MEPUTEIBHBIX BXO0B U3MEPUTEIHHOTO
AJIEMEHTA CUSTUYHKA TS CO3MaHMs (PUKTUBHONW MOIITHOCTH,

- CyMMapHasi MOITHOCTh — MOIIHOCTb, U3MEPEHHAA CUETUMKOM, MPU OJIHO-
BPEMEHHOM BO3JICHCTBUN MOIIHOCTH JIEKTPUUECCKOHN TIeTH ¥ (PUKTUBHONW MOIITHO-
CTH.

YpoBeHb TEXHUKH

B HacTos11ee BpeMsi U3BECTHBI PA3IMUHbIE CIIOCOOBI KOHTPOJIA paboToCHo-
COOHOCTH CUETUMKOB AKTUBHOM 3JICKTPUUYECKON SHEPTUU HA MECTE UCTIOJIb30BAHUS
(6e3 meMoHTa)ka CUCTUYHMKOB U 0€3 TPEPHIBAHUA AIICKTPOCHAOKEHHS ), TICITBIO KOTO-

PBIX ABJACTCS BBIABJICHUC COCTOAHHA CUCTUHKA, B KOTOPOM MOTIPCIIHOCTE U3MCPC-



HUA CUCTUMKA BBIXOJUT 32 MPEEH, YCTAHOBJACHHbBIA U3rOTOBUTENEM ISl KOHTPOJIS
padotocnocobHocTH. HepaboTocmocoOHOE COCTOAHNE CUETUMKA MOXKET OBITh 00Y-
CJIOBJICHO €CTECTBEHHBIM WJIM MPUHYUTEIbHBIM MOBPEKIECHUEM METPOJIOTHUECKU
3HAQUMMBIX JIEMEHTOB U COCTABHBIX YACTEH CUETUMKA, a4 TAK)KE BHEITHUMHU BO3JICH-
CTBUSAMHU, B TOM YHMCJI€ HECAHKIIMOHUPOBAHHBIM BMEIIATEIHCTBOM B €r0 padoTy.

H3BecTHa cucteMa KOHTPOJiA pabOTOCIIOCOOHOCTH ISl CUCTEM YUeTa SJIeK-
TpUYECKON 3Hepruu no nateHty PO Ha nose3nyio moaens Ne 115950, B koTopo#
JUISl IPOBEPKU pabOTOCIOCOOHOCTH CUETUMKOB JICKTPUUECKON SHEPTUU U JIPYTUX
KOMIOHEHTOB CUCTEMbI MPUMEHEH MOAYJb cOOpa JAaHHbBIX, KOTOPBIM OCYIIECTBIA-
eT (hOpMHUPOBAHWE OIEHKH COCTOSHHUS PAaOOTOCTIOCOOHOCTH M JIOKAJIM3AIMN OTKa-
30B CHUCTEMbl KOMMEPUYECKOrO0 Y4Y€Ta Ha OCHOBAHWHU MEPUOJUUYECKON MPOBEPKHU
WH()OPMAITMOHHONW JOCTYMHOCTH CYETYMKOB. HemocTtaTkoM Takoro KOHTPOJS pa-
60TOCTIOCOOHOCTH CUETUMKA SIBJISICTCS OrpaHudeHHas (PYHKIIMOHATBHOCTD, TaK KaK
MIPOBEPAIOT TOJIBKO KOMMYHHKAITMOHHYIO Pa00TOCTIOCOOHOCTh — (DYHKITHOHHPOBA-
HUE KaHAJIa CBS3M, XOTS TIPH 3TOM MOKET OBITH BBHIMIOJIHEHA KOCBEHHAs (MO TPH-
PaIICHUIO TTOKAa3aHUH YUTCHHOW PHEPTHH) OIEHKA METPOJIOTHYECKON padoTocto-
COOHOCTH CUETUYMKA, OJIHAKO 3Ta OLICHKA HE SIBJIACTCS JAOCTOBEPHOM, TaK KaK HE
MO3BOJIACT CBOEBPEMEHHO BBISIBUTh HEAOYUET MOTPEOSISIEMON SHEPrUM M3-3a MO-
BPEKJCHUA U3MEPUTEIIbHOM YacTH CUCTUMKA WJIM TIPU BO3JACHCTBUM HA €r0 U3ME-
PUTEIBHYIO YaCTh.

NzBecTeH crocoO® KOHTposs padOTOCMOCOOHOCTH 3JICKTPOHHOTO CUETUMKA
o nateHty PO Ha nzobpetenne Ne 2088943, cornmacHo KOTOpOMY M3MEPSIOT yIoJl
CIABUTA MEXIYy HANPSHKCHUSAMU W TOKAMH KaXI0W a3k, a KpUTepwii padboToCIo-
COOHOCTH OMPEACIISIIOT MO COOTHOIICHUIO TAHT€HCA U3MEPEHHOTO YIJia U OTHOIIIE-
HUS PEAKTHBHOW MOIIHOCTH K aKTUBHOW MOITHOCTH Kaxkaou ¢a3el. Hegocratkamu
3TOro crnocoda SIBASAETCA CYHUIECTBEHHOE BIMSHUE HA PE3YJbTaThl KOHTPOJIS pabo-
TOCTIOCOOHOCTH CUETYMKA HECHHYCOWIATBHOW (POPMBI TOKOB W HANPSHKCHHM, a
TaKX€ HECMOCOOHOCTh BBIABJIATH BMEIIATEIBCTBO B pabOTy CUETUMKA, HAMPUMED,

IIyTCM MU3MCHCHHA IMApPpaMCTPOB JaTUHKOB TOKaA W/ Wi HaIlPAKCHHA.



H3BecTeH cnoco® KOHTPOJISI METPOJIOTMYECKOW MCIPABHOCTH HMHTEIICKTY-
albHOrO cpenacTBa u3MepeHuit no mnareHty PO nHa umzobperenne Ne 2491510,
BKJIFOUAIOIIUN NEPUOANUECKOE ONMPEACIICHUE 3HAUCHUN U3MEPACMON BEIUUYUHBI U
KOHTPOJIMPYEMOI'O MapaMeTpa CPeACTBA U3MEPEHUN B MPOLECCE SKCIUIyaTalluu, U
CPaBHEHHE MOJTYYEHHOTO 3HAYEHUSI KOHTPOJIUPYEMOTro apaMeTpa ¢ €ro MpUHITHIM
OMOPHBIM 3HAYEHUEM, OTJIMYAIOIIMICS TEM, UTO 3alIOMUHAIOT KaXA0€ MOJYYEHHOE
3HAUCHUE HM3MEPACMON BEJIMUMHBI M COOTBETCTBYIOIEEC €My TEKYIlEe 3HAUCHUE
KOHTPOJIMPYEMOIO TMapaMeTpa, BBIUYUCIAIOT PA3HOCTU MEXKAY MOCACTHUM MOIy-
YEHHBIM 3HAUCHUEM U3MEPSIEMON BEJIMUUHBI U €€ 3HAUYCHUSIMU, MOJTYYEHHBIMU pa-
Hee, a JUIs 3HAUEHUH HM3MEpAEMOUN BEJIMUYMHBI, PA3HOCTh KOTOPBIX MPEBOCXOIUT
YTPOCHHYIO JIOMYCKAEMYIO0 MOTPEIIHOCTh U3MEPEHUH, CPAaBHUBAIOT MEXAY COOOM
COOTBETCTBYIOIINE UM TEKYIIIHE 3HAYEHUS KOHTPOJIMPYEMOIO MapaMeTpa u Mo pe-
3yJbTaTaM TAKOTO CPABHEHHUS CYJAT O METPOJIOTMUECKONW UCITPABHOCTH UHTEIIJIEK-
TyaJbHOTO cpeAcTBa udmMepeHuid. [Ipu 3ToM crocobe KOHTPOIUPYEMbI MapaMeTp
PEKOMEHIYIOT BBIOHMpATh TaKUM 00pa3oM, YTOOBI €ro 3HAYCHUS B MUHHUMAJIbHOM
MEpE 3aBUCEU OT 3HAYEHUN M3MEPSACMON BEJIMUMHBI. XOTA CUETUMKU DJICKTpHUUC-
CKOW SHEPruM SBJISAIOTCA CPEACTBAMM M3MEPEHHM, HO ATOT CMOcO0 KOHTPOJIA HE
MOXET OBbITh UCMOJIb30BAH, TAK KAK ISl HUX HE YCTAHOBJIEH KOHTPOJUPYEMbIH Ma-
paMeTp, XapaKTepU3YIOIIUA KPUTHUECKYIO COCTABJIAIONYIO TOTPEITHOCTH CUCTUH-
Ka.

H3BecTeH CUETUMK 3IEKTPOSIHEPTHH CO BCTPOCHHOM BUPTYaJIbHOW Harpys-
kol no natenty KHP Ha none3nyto mozaens Ne 205844511U, B KOTOpOM KOHTPOJIb
paboTOCIOCOOHOCTH CUETYMKA BBIMOJIHAIOT C MOMOIIBIO JAOMOJTHUTEIBHOIO H3ME-
PUTEIBHOTO 3JIEMEHTA, BCTPOEHHOTO B CUYETUMK, MTPU 3TOM MCMOIB3YIOT UCTOUHHK
TOKA, CO3JAI0NTHH (PMKTHBHYIO MOIITHOCTD, TaK K€ BCTPOSHHBIN B CUCTUHK.

NzBecTeH cnocod mpoBepku padOTOCTOCOOHOCTH cueTurKa 1o 3asske KHP
Ha n3o0perenne Ne 107121659 A, B KOTOPOM BBINIOJIHSIOT CIAEAYIOIIUE TCHCTBUA:

) k cueTurMKy TOAKITIOYAIOT BHENTHEE KOHTPOJIIBHOE YCTPOUCTBO (OTIOTHU-

TEJIbHBIA I/ISMepI/ITeJIBHblﬁ 3J'I€M€HT), NEPCBOIAT CUHCTUHUK B PCIKUM TCCTHPOBAHUA,



2) ¢ TIOMOIIBIO KOHTPOJIBHOTO YCTPOMCTBA MPOBOASAT M3MEPEHHE TOKA H
HAMPSHKCHUS B TETITX TOKA W HAMPSOKEHUA CUCTUHKA, OTPEACIISIOT KOJTUIECTBO M3-
MEPEHHOW SHEPIHH, MEPENAl0T MONYUCHHbIC AAHHBIC HA OCHOBHOM HM3MEPUTEITh-
HBIHM OJIOK CUETUYHKA;

3) pacCUMTHIBAIOT MOITHOCTh B PEXXUME PEATLHOTO BPEMEHHU, COOTBETCTBY-
IONYI0 M3MEPEHHBIM 3HAYCHUSM HANPSOKCHHUS W TOKA, OMPEACIIAIOT MOIIHOCTD,
U3MEPCHHYIO CUCTUMKOM B 33JIaHHOM HMHTEPBAJIC BPEMEHU MO KOJMYECTBY HM-
MyJIbCOB HA UMITYJICHOM BBIXOJI€ CUCTUHKA, CPABHUBAIOT MOIITHOCTH, N3MEPECHHBIE
CUCTUYUKOM U KOHTPOJIbHBIM YCTPOUCTBOM, BBIUUCIISAIOT MOTPEITHOCTD CUETUNKA,

4) u3MEepEeHHOE 3HAYCHUE TIOTPEIIHOCTH CUCTUYHMKA OTOOPAXKAIOT B PEKUME
pPEANbHOTO BPEMEHH HA JUCIIEE CUETUMKA, OHO MOXKET OBITh 3arpy>KCHO Ha KOM-
MBIOTEP Yepe3 BHIACIICHHBIN mHTEepdENc JaHHBIX, aBTOMATHYECKH TCHEPUPYS ap-
XWB OTYETa O TECTUPOBAHUM U peanun3ys (PyHKITHIO TPOCMOTpA, 3ampoca, OT4eTa U
nevyaT pe3yabTaTa KOHTPOJIS,

5) cdeTyuK TeHEPUPYET TOK, CO3MAIONTHH (PUKTHBHYIO MOIIHOCTH JJIsi CUET-
YWKa, YTO TIO3BOJISET BBITIOJHATH MPOBEPKY CUYETUYMKA TPH HE3HAUMTEILHON
Harpy3Ke WIH MPH €€ OTCYTCTBHUH.

O0a mocneaHUX pelieHus NPeAnoiaraloT ¢cnocod KOHTPOJIs padboToCoco0-
HOCTH CUETUMKA MyTeM H3MepeHus (UKTHBHOW (MJIM CYyMMapHOU) MOIIHOCTH C
MOMOIIBIO  JAOTIOJTHATEIFHOTO HM3MEPHUTEIIBHOTO dJIeMEHTa (BCTPOCHHOTO WA
BHemHero). [Ipu sToM moka3zaHWg MOTOJHUTEIHFHOTO W3MEPHUTENBHOTO 3JIEMEHTA
COTIOCTABJISIOT C MOKA3aHUAMH OCHOBHOTO M3MEPHUTEIIBHOTO AJIEMEHTA CUCTUMKA,
3HAUWTEIbHAS Pa3HUIA TOKA3aHWH CBUACTENBCTBYET O HAPYIMICHHH PabOTOCTIO-
coOHOCTH cueTurka. HeaocTtaTkoM 3THX PENICHH SBISETCS TO, UTO HUCIOJB3YIOT
JIOTIOTHUTEITBHBINA H3MEPUTEITBHBIN 3JIEMEHT, BBHITIOHSIONTHN (DYHKIMIO 3TaJIOHHO-
IO CUETUYHKA, YTO YCIIOKHAET KOHCTPYKITUIO CUSTUMKA, CHMYKAET €T0 METPOJIOTHYE-
CKYIO HaJIe)KHOCTh, TMPHA 3TOM KOHTPOJIh PabOTOCTIOCOOHOCTH HE TO3BOJISET BbI-
SABUTH HECAHKIIMOHUPOBAHHOE BMEIIATEIHCTBO B pabOTy CUeTUMKA, HAPUMEP, Y-
TEM W3MCHCHHS MapaMeTpoOB JATUMKOB TOKA W/wnm HampsokeHus. [Ipu stom, kak

CleAyeT U3 OMUCAHUM MATEHTOB, HEOOXOUMbIC NCUCTBUSA MPU KOHTPOJE paboTo-



CIIOCOOHOCTH BBITIOJIHSAIOT BPYVYHYIO, TO C€CCTb KOHTPOJIb IIPOBOAUT OIICPATOP SI1H-
30JUYCCKH, YTO YBCIIMUHNBACT BO3MO>KHBIN HCAOYUYCT JHCPIrur M3-3a 3SHAYHUTC/IBHBIX
HHTCPBAJIOB BPCMCHH MCIKAY HUKJTaAMW KOHTPOJIA.

B kauectBe Onmmkaiiiiiero anajora npuHAT crnoco® mo mateHty KHP Ha

nzoopetrenre Ne 107121659 A.

PackpbiTHe CyIIHOCTH U300 peTeHusl

TexHuueckod mpoOJieMOi, HA PEIIEHUE KOTOPOM HAIMPABJICHO 3aABJISIEMOE
HM300peTeHNE, SIBIACTCSA KOHTPOJIh PabOTOCIIOCOOHOCTH CUETUMKA aKTHBHOM AJIEK-
TPUYECKON SHEPruu 0€3 NpephiBaHUS KOHTPOJIUPYEMON UM SJIEKTPUUECKOM TIEMH.

[{enbro M300peTeHUsT SABIACTCS CO3JAHUE CUCTUMKA AKTUBHOM 3JIEKTpHUUE-
CKOM AHEPIruH, CIOCOOHOTO KOHTPOJIUPOBATH CBOIO pabOTOCHOCOOHOCTH 0€3 Cyliie-
CTBEHHOT'O YCJIO)KHEHUA KOHCTPYKIMU CUETUMKA U CHHUXKCHUS €ro METpPOJIOrhye-
CKOM HAJAEKHOCTH.

TexHuueckuil pe3ysbTar, MOAy4aeMblil MPU OCYIIECTBICHUM 3asBIAEMOrO
M300pETEHHUS, 3aKII0YAETCA B BO3MOKHOCTH BBITIOJIHEHUSI aBTOMATUUYECKOTO KOH-
TPOJIsi pabOTOCTIOCOOHOCTH CUETUHMKA B MPOIECCE €TO UCOIb30BaHUs (03 mpephi-
BaHUA DHJICKTPUUECKOW TIETH, B KOTOPYIO BKITIOUEH CUETUYHMK), B YIPOIICHUH KOH-
CTPYKIIMH CUETUrKa (He TPeOyeTCs MOMOHUTETHBIN U3MEPUTEIBHBIN AIEMEHT) 1
B TIOBBHIIIICHAN METPOJOTHUYECKONH HAMEKHOCTH CUCTYHMKA (MCTOYHHK TECTOBOTO
BO3/ICHCTBHS TpeOyeMOi TOUHOCTH, CO3JAIONTUH (PUKTUBHYIO MOIHOCTH, UMEET
JIOCTaTOYHO BBHICOKYIO HAJIEKHOCTD).

TexHuueckuil pe3yabTar JOCTUTAeTCs TEM, YTO KOHTPOIb padOTOCTIOCOOHO-
CTU CUCTUMKA AKTUBHOM AJIEKTPUUECKON SHEPrUU BBIMOJHAIOT O€3 MpepblBaHUs
KOHTPOJIMPYEMOM 3JICKTPUUECKOM 1IEMU MyTEM MO0/Iauu Ha CYETUYMK TECTOBOTO CHI-
Hajla, 3a7al0mero (PUKTUBHYIO aKTUBHYIO MOITHOCTD, TP 3TOM BBITIONHAIOT CJIe-
JTYIOIIUE NEUCTBUA:

a) M3MEPSIOT aKTUBHYIO MOIITHOCTH AJICKTPHUECKON TSN,

0) Ha U3MEPUTETBHBIN BXOJ U3MEPHUTEIHHOTO 3JIEMEHTA CUCTUYMKA TOMAIOT

TECTOBBIA CUTHAJ,



B) M3MEPSIOT CYMMapHYI aKTHUBHYIO MOIIHOCTh, BO3JCHCTBYIONIYIO Ha
CUETYMK,

') OMPEACISIIOT M3MEPEHHYIO (PUKTUBHYIO aKTHBHYIO MOIIHOCTh KaK pas-
HOCTb MEXAY CYMMAapHON aKTUBHOW MOIHOCTBIO U AKTUBHOM MOIIIHOCTBIO LETH,

) OTMIPEACIIAIOT MOTPEITHOCTh U3MEPEHUS (PUKTUBHOM aKTUBHON MOTITHOCTH,

€) CPAaBHHUBAIOT MOTPEITHOCTh M3MEPEHUS (DUKTHBHOW aKTUBHON MOIIHOCTH
C NPeIEbHON MOrPEIIHOCTBIO, 33JaHHOMN AJI1 KOHTPOJIsA paboTOCIOCOOHOCTH,

X) (hopmupytoT uHGOPMALIAIO O PE3YJIbTaTe KOHTPOJIA PabOTOCTIOCOOHOCTH
CUETYMKA.

[TpuszHaku n300peTEHUA, COBMAAAIOIIME C MPU3HAKAMU MPOTOTHUIA, - KOH-
TPOJib PpabOTOCHOCOOHOCTH CUETUMKA SJICKTPUUYECKOW SHEPTUU BBIMOIHAIOT 0O€3
MPEPHIBAHUSA KOHTPOJIMPYEMOM 3JIEKTPUUYECKON LENW MyTEM MOAAYM HA CUETUYUK
TECTOBOTO CUTHAJIA, 33/IAI0IIET0 (PUKTUBHYIO aKTHBHYIO MOIITHOCTb.

[Tpu3Haku n300peTeHUs, OTIIMUMUTENIbHBIC OT MPOTOTHUIIA, — BBIMOJHSIOT CJIe-
JTYIOIIUE NEUCTBUA:

a) M3MEPSIOT aKTUBHYIO MOIITHOCTH AJICKTPHUECKON TSN,

0) Ha U3MEPUTETBHBIN BXOJ U3MEPHUTEIHHOTO 3JIEMEHTA CUCTUYMKA TOMAIOT
TECTOBBIA CUTHAJ,

B) M3MEPSIOT CYMMapHYI aKTHUBHYIO MOIIHOCTh, BO3JCHCTBYIONIYIO Ha
CUETYMK,

') OMPEACISIIOT M3MEPEHHYIO (PUKTUBHYIO aKTHBHYIO MOIIHOCTh KaK pas-
HOCTb MEXAY CYMMAapHON aKTUBHOW MOIHOCTBIO U AKTUBHOM MOIIIHOCTBIO LETH,

) OTMIPEACIIAIOT MOTPEITHOCTh U3MEPEHUS (PUKTUBHOM aKTUBHON MOTITHOCTH,

€) CPAaBHHUBAIOT MOTPENTHOCTh M3MEPEHUS (DUKTHBHOW aKTUBHON MOIIHOCTH
C NPeIEbHON MOrPEIIHOCTBIO, 33JaHHOMN AJI1 KOHTPOJIsA paboTOCIOCOOHOCTH,

x) popmupytoT uHGOPMAIHAIO O PE3YNIBTATE KOHTPOJIA PabOTOCTIOCOOHOCTH
CUETYMKA.

YacTHbi€ cilyyau OCYILECTBICHUA H300PETCHUS:

- TECTOBBIN CUTHAJ ABJISACTCSA TOKOM, TPOMYCKAEMBIM YEPE3 LEMb TOKA CUET-

YHKA,



- TECTOBBIA CUTHAJI SIBJIACTCSA HANPSIKEHUEM, BBOJUMBIM B U3MEPUTEIIBHYIO
TOKOBYIO LIETTb U3MEPUTEIBHOTO JICMEHTA CUCTUMKA,

- 3HAYEHHWE TECTOBOT'O CHUTHAJA M CABUT €ro (ha3bl OTHOCUTEILHO HaIpsDKe-
HUSI 3JEKTPUYECKOM IIeMH BBHIOMPAIOT B 3aBHCUMOCTH OT 3HAUCHHSA MOIIHOCTH
3JICKTPUUECKOM IIETH,

- KOHTPOJIb pabOTOCHOCOOHOCTH MPOBOJAT Il KAXKAOTO0 HU3MEPHUTEILHOTO
3JIEMEHTA CYETUHMKA TOOYEPEIHO;

- 3HAQUCHUE JJICKTPUUYECKOW DHEPIUH, U3MEPECHHOE CUYECTUMKOM, KOPPEKTH-
PYIOT ¢ y4€TOM 3HaueHHs (DMKTUBHOM aKTHBHON MOIMHOCTH M IPOJIOJLKHTEIBHO-
CTH €€ TI0/Ia4YM HA CUECTYHK,

- YKA3aHHBIC JICUCTBUSA BBIMOJHAIOT AaBTOMATHUYECKU ¢ MOMOIIBK) BCTPOCH-

HOT'0 MPOTPaMMHOI'0 00ECTICUEHHUS.

OcyuecTBJieHHe H300peTeHus!

KOHCTpYKTHBHO CUETUYMK, KOTOPBIN BBIMOJHEH C BO3MOXKHOCTBIO HUCIOJb30-
BaHHUA MPEAJIaracMoro crnocoda KOHTPOJIA paboTOCMOCOOHOCTH, MPAKTHUECKHA HE
OTJIMYAETCS OT OOBIYHOIO CUETUMKA, COACPKAIIErO LIEMU TOKA W HAMPAXKCHHUS,
MOAKIIOUECHHBIC K KOHTPOIUPYEMOM 3JIEKTPUUECKON 1IEMH, CUTHAJIBI OT KOTOPBIX
MOCTYNAIOT Ha MU3MEPUTENIbHBIC BXOJbl U3MEPUTENIBHOTO AJIEMEHTA, CO3/IAI0IIETO
BBIXOTHBIC CUTHAJIBI, MPOTIOPITUOHAIBHBIE aKTUBHOW YHEPTUHU, H3MEPAEMON MTyTEM
WHTETPUPOBAHUS aKTUBHON MOIIHOCTH 1O BPEMEHH, M UMEIOMIET0 ApyTrue (yHK-
ITMOHAJTBHBIE JIEMEHTHI (3aIIOMHUHAIONIEE YCTPONCTBO, MUCIUICH, UCTIBITATECIbHbIH
BBIXOJI, YCTPOWCTBO TIEpeAaun JAHHBIX W APyTHE ycTpowcTBa). s peanusanuu
MpeUIaraeMoro crnocoda CUeTUUK JAOJIKEH UMETh JAOMOTHUTEIbHBIA UCTOYHUK TE-
CTOBOT'O CHTHAJIA, KOTOPBIA (hOPMHUPYET 3aIaHHOE 3HAUCHUE (PUKTHBHOW MOIIIHO-
CTH, ¥ IpOTPaMMHOE obecrieueHue ¢ PyHKIMEH KOHTPOJIA paboTOCTIOCOOHOCTH.

Uk KOHTPOJIA BKIIOYAET B Ce0s M3MEPEHUE aKTUBHOW MOIIHOCTH 3JIEK-
TPUYECKON 1IEMHU, B KOTOPYIO BKJIIOUEH CUETUMK, B €€ TEKYIIEM PEXUME PaOOTHI.
3HauCHUE W3MEPEHHONW AKTUBHOM MOIIHOCTH LIEMH MOKET ObITh OMPENEICHO IMy-

TEM OMpPEACIICHUS MPUPAIICHUSA MOKA3aHUM OTCYETHOrO YCTPOMCTBA 32 YCTAHOB-



JIEHHOE BpeMs Wil 00pabOTKHM CHTHAJIOB, (PDOPMHUPYEMBIX HMIYJIbCHBIM HCITBITA-
TEJIbHBIM BBIXOJIOM CYETYMKA, YACTOTAa MMITYJICOB KOTOPOIr0 MPONOPLMOHAIIbHA
U3MEPSAEMON MOIIHOCTU. [Ipr 3TOM MOKET OBITh U3MEPEHO, HATIPUMED, YUCTIO UM-
MyJIbCOB, MOCTYMAOIIMX OT HMCHOBITATEIBHOTO BBIXOJA 3a YCTAHOBJIEHHOE BpPEMH,
WY JUIUTENBHOCTh MEPUOAA WIM YACTOTA CJICAOBAHUS UMITYJIbCOB UCTIBITATEIBHO-
ro BBIXOJA.

3aTeM Ha U3MEPUTENbHBIN BXOJ M3MEPUTENIBHOTO 3JIEMEHTA CUETUYMKA MO-
JIAIOT TECTOBBIN CHTHAJ, 3a1af0MHi (PUKTHBHYIO aKTHBHYIO MOIITHOCTh, U U3MEPS-
I0T 00pa30BaBIIYIOCA CYMMApPHYIO aKTUBHYHD MOIIHOCTh, BO3JACHCTBYIOIIYIO Ha
CYETUMK. 3HAUCHHE CYMMApPHOW AKTUBHOW MOIIHOCTH OMNPEACNISIFOT aHAJIOTHYHO
3HAYCHUIO U3MEPEHHON aKTUBHOW MOLIHOCTH LIEITH.

3areM OMpEeACNSIIOT W3MEPEHHYIO (DUKTHBHYIO aKTHBHYIO MOIIHOCTH Kak
PA3HOCTh MEXKAY CYMMAPHOW AKTUBHOW MOIIHOCTHIO U AKTUBHOW MOIIHOCTBIO I1E-
MU, OMPEACIIAIOT MOTPENTHOCTh M3MEPEHUs (PMKTHUBHOW AaKTHBHOW MOIHOCTH W
CPaBHHUBAIOT €€ C MPEACIbHON MOrPEIIHOCThIO, 3aJaHHON 11 KOHTPOJIS paboTo-
cnocoOHOCTH, (pOopMUPYIOT HHPOPMAITHIO O PE3yJIbTaTe KOHTPOJIA PpaboToCTIOCO0-
HOCTH CUETUMKA.

TecToBbIl CUTHAT MOXKET OBITH TMOO TOKOM, TPOMYCKAEMbIM Yepe3 1ieMb TO-
Ka CUETUYMKa, JUOO HAMPSI)KCHUEM, BBOJIUMBIM B M3MEPUTEIBHYIO TOKOBYIO LICTb
W3MEPHUTEIIBHOTO 3JIEMEHTA CYETYMKA. B mepBOM BapuWaHTE TECTOBBIM TOK, MPOTE-
Kasl 4Yepe3 JATYMK TOKA, BKIIOUEHHBIM B LIEMb TOKA CYETUYUKA, CYMMUPYETCA C TO-
KOM B KOHTPOJIHUPYEMOM IEIMU, 4 HA U3MEPUTEIbHBIA TOKOBBIN BXOJ U3MEPUTEITb-
HOT'O AJIEMEHTA MOCTYIMAET CUTHAJN, 3aBUCIIIMNA OT CyMMAapHOro Toka. Bo BTopom
BAPHAHTE TECTOBOEC HAMPAXKEHUE, CYMMHPYETCSI C HAMPAXKECHUEM JAaTUWKA TOKA, a
HA W3MEPHUTEIIBHBIA TOKOBBIM BXOJ W3MEPHUTEIBHOIO 3JIEMEHTA IMOCTYIMAECT CYM-
MAapHOE HaIpPsKEHUE.

3HaueHre TECTOBOTO CUTHAJIA U CABUT €T0 (hpa3bl OTHOCUTEIHHO HAITPSIKECHUS
AJIEKTPUUYECKON 1IENMU BHIOMPAIOT B 3aBUCMMOCTH OT 3HAYEHHUSI MOIIHOCTH 3JIEK-
Tpudeckoi 1enu. Tak kak pekuM padoThl JEKTPUUECKON LIENU HEMPEICKa3yeM,

TO HGHGCOO6p33HO 3HAa4YCHHUEC TCCTOBOI'O CUIrdaja U CABHUI €I'0 (1)21351 OTHOCHTCJIBbHO



HAIMPSHKCHUS DAJICKTPHUECKON 1ernu (pOPMHUPOBATH B 3aBUCHMOCTH OT 3HAUCHUS
MOIIHOCTH LIENHU: TPU HEOOJbIION aKTUBHOW MOIIHOCTH LIEMH TECTOBBINA CHUTHAJ
JOJKEH YBEJIMUMBATh CYMMAPHYIO aKTUBHYIO MOIIHOCTh, a MPU OOJIbIIIONW MOIIHO-
CTH — YMEHbIIIATh CYMMapPHYI) MOIIHOCTh. JTO MOXET OOECMEUUTh MPOBEICHUE
KOHTpOJIsi pabOTOCMOCOOHOCTH CUETUMKA MPU YCTAHOBJIECHHOM 3HAUYEHUM KOH-
TpoJbHOM MoOITHOCTH. Hanpumep, ecnu BpiOpaHa KOHTPOJIbHASA TOUKA C TOKOM 5 A
npu Hanpspkennn 220 B, o npu MommHocTH nienn 0,5 kBT ¢pukTHBHAS MOITHOCTH
JIOJDKHA YBEJIMYMBATh CYMMapHYHO MOITHOCTh Ha 0,6 kBT, a npu MOIIHOCTH 1ieNU
2,5 kBT ¢dukTHBHAA MOITHOCTH JOKHA YMEHBIIATh CYMMAPHYIO MOIITHOCTH Ha 1,4
kBT. KoHTposib paboTOoCnocOOHOCTH, MPU HEOOXOAUMOCTH, MOXKET ObITh BBIMOJI-
HEH B HECKOJIBKMX KOHTPOJIbHBIX TOUKAX YCTAHOBJIEHHOTO JJi CUETUMKA AUANA30-
HA U3MEPCHUM.

B MHOrosneMEHTHBIX CYETUMKAX KOHTPOJIb pabOTOCIOCOOHOCTH MPOBOJAT
JUISL KQKJIOTO HU3MEPUTENIBHOTO 3JIEMEHTA CUYETUMKA MOOYEPEIHO, MPHU 3TOM B
TpeX(aszHbIX CUCTUMKAX MO AaKTUBHOH MOIMHOCTHIO TETH MOHUMAIOT CYyMMY aK-
THUBHBIX MOIITHOCTEH BCEX (Pa3 AIMEKTPUUECKON IIETIH.

Tak kak mpoiiecc KOHTPOJIA pabOTOCMOCOOHOCTH CUCTUMKA MPOUCXOIUT 0€3
MPEPBIBAHUA JJICKTPOCHAOKEHUA, TO B HEKOTOPHIX CIydassX ydeT (PUKTHBHOU
MOIITHOCTH MOYET HMCKa3UTh JAHHBIE O PEATbHOM MOTPEOJCHUU SJCKTPUUECCKON
SHepruu. B CBA3M ¢ 3TUM 3HAUCHUE AJICKTPUUECKON SHEPTUU, U3MEPEHHOE CUCTUH-
KOM, MOXHO OTKOPPEKTHPOBATh C YUETOM 3HAUEHWA (PUKTUBHOW aKTHBHOM MOIII-
HOCTH Y MTPOJIOTIKUTENBHOCTH €€ MOAaUM HA CUETUHK.

Kontpons paboToCnoOCOOHOCTH BBIMOJHAIOT MOCPEJACTBOM BCTPOEHHOIO
MPOrPpaMMHOT0 OOECMEUEHU CUYETUYMKA, MEPUOJMUYHOCTh €TI0 BBHIMOJHECHUS YCTa-
HABJIUBAIOT MPOIPAMMHO, OH MOKET ObITh BBITIOJTHEH U MO BHEIIIHEH KOMaH/IE.

Nzo6peTenne omucaHo 0e3 CCHIJIKM Ha KOHKPETHBIE BapHAHTHI €r0 OCYy-
IIECTBJICHUS, TAK KaK CICLMUAIMCTBHI B JTAHHOW OOJACTH TEXHUKH CMOTYT CIPOCK-
TUPOBATh MHOXKECTBO PA3JIMUHBIX BAPUAHTOB OCYILECTBJICHUSA B 00beMe Mpeiara-

eMoii (popMyJTBI U300PETCHHUS.



[Tpennaraemepiii crnoco® HE MCKIOUACT HAJIWMYMUSA JIPYTUX TEXHUUECKUX W
MPOTPAMMHBIX CPEJCTB, HEOOXOMUMBIX JJTA (DYHKIIMOHUPOBAHKS CUETUHMKA, HHOU
MOCJIEAOBATEIbHOCTH AEUCTBUNA WM UHBIX JEHCTBUM, IOMUMO TE€X, KOTOPBIE YKa-
3aHbl B (hopMmysie U300peTeHHs. YKa3aHWe NCUCTBHS B €AWHCTBEHHOM YHCIIE HE
WCKJIIOYAET BO3MOYKHOCTH BBIMIOJIHEHHSI HECKOJIBKUX Takux AchcTBuiA. Hampumep,
BO3MOKHO MPOBEJICHUE KOHTPOJIA pabOTOCMHOCOOHOCTH CUETUMKA MOOUEPEIHO HE-
CKOJIbKUMM LMKJIAMH, B K&KIOM U3 KOTOPBIX YCTAHABJIMUBAKOT BUJ TECTOBOTO CHI-
Haja, ero 3HaucHue U (aszy. OT0 MO3BOJUT HE TOJBKO MPOBEPUTH padoToCIOCo0-
HOCTh CUETUHMKA MPHU PA3JIMUHBIX PEKUMAX €r0 PadOThI, HO U BBIIBUTh HECAHKIIUO-
HUPOBAHHOE BMEIIATENBCTBO B pabOTy CUETUHKA.

Tak kak JIEUCTBUS MO WU3MEPCHUAM AKTHUBHOM MOIIIHOCTH AJIEKTPUUYECKOMN
LENY U CYMMApPHOW aKTUBHOM MOILHOCTHA HE COBIAJAET I10 BPEMEHHU, TO BO3MOXK-
HOE€ U3MEHEHUE pexuMa paboThl ATOM 1IENU 3a BpeMs MOAAUM TECTOBOTO CUTHaIa
MOKET MOBJIUATH HA PE3yJbTaT U3MEPEHUA CYMMAPHOW AKTUBHOW MOIIHOCTH W
WCKA3UTh 3HAUCHWE W3MEPCHHOW (DMKTHUBHOW AKTUBHOW MOIMHOCTH. B CBA3M C
3THUM CpPasy e NOCJIE U3MEPEHHUS CYMMAPHOW aKTUBHOW MOILIHOCTH MOKET MOTpPE-
OOBaThCSl MOBTOPHOE M3MEPECHHE AKTUBHON MOIIHOCTH 3JEKTPUUECKOHN 1enu, a
BBITMIOJIHEHUE TIOCIIEAYIOIUX NEHCTBUN NPOBOAUTH TOJIBKO MPU YCIOBUU HEU3MEH-
HOCTH pekuMa paboThl uenu. [Ipu BBISBICHUHM HEIOMYCTUMOIO U3MEHEHHUS PEKHU-
Ma IIETH CIIEAYET MPOBOAUTH TMOBTOPHBIM KOHTPOJIb CUETUYHMKA, TIPU ATOM HH(OP-
MaIruio 0 paboTOCIIOCOOHOCTH CUETUMKA MOKHO (DOPMHUPOBATH TOCTIE MTEPBOTO TIO-
JIOKATETHFHOTO Pe3ysibTaTa KOHTPOJISA, a HHPOPMAIMIO O HAPYIIEHHH paboTOCTO-
COOHOCTH CUYETUMKA — MOCJIC 3aBEPIICHUS YCTAHOBJICHHOTO KOJIMUECTBA KOHTPOJIb-
HBIX LIUKJIOB C OTPULATEIIbHBIMU PE3YJIbTATAMMU.

B peanbHbIX ycnoBUsX pabOThl CYETUYMKA HAMPAKCHHUE B AJICKTPUUECKOM 11e-
MM HECTAOWJIBHO, B CBA3U C 3THUM MOTYT MNOTPEOOBATHCS IOMOJHUTEIbHBIC NCH-
CTBUS TI0 M3MEPEHUIO HANIPSDKCHHSI 1 KOPPEKTHPOBKE 3HAUCHUA W3MEPEHHOMN (PrK-
TUBHOW aKTUBHOW MOIIHOCTHU C LEJbIO NMPUBEICHUS €r0 3HAYCHUA K TOMY Hamps-

KCHHIO, JJIA KOTOPOI'O 3adaHa CI)I/IKTI/IBHaH MOIINHOCTD.
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Cnoco6 KOHTPOJIsT padoTOCIOCOOHOCTH

CYETYMKA AKTUBHOM YJICKTPHUYCCKON YHEPrum

®opmyJia u300peTeHust

1. Cnoco0 koHTpOJig pabOTOCIIOCOOHOCTH CUETUMKA aKTUBHOM AIEKTPUUECKOM
SHEpruM 0€3 MPEPhIBAHUA KOHTPOJIMPYEMOM SJIEKTPUUYECKOM IEMU, 3aKIII0Yaro-
IUHCSA B IMOJa4e HAa CUSTYMK TECTOBOI'O CHTHAJIA, 3a4ai0mero (PMKTHBHYIO aKTHB-
HYIO MOIITHOCTD, OTJIMYAFOITHHCS TEM, UYTO BEITIOHSIOT CIICIYIOIINAE TCHCTBHUS

a) M3MEPSIOT aKTUBHYIO MOIITHOCTH AJICKTPHUECKON TSN,

0) Ha U3MEPUTEITHHBIN BXOJ U3MEPUTEIHHOTO SJIEMEHTA CUETUYHMKA MOMAIOT Te-

CTOBBIM CUTHAI,

B) M3MEPSIOT CYMMAapHYIO aKTHBHYIO MOITHOCTH, BO3JCHCTBYIONIYIO Ha CUET-

YUK,

') OTMPENEIAIOT U3MEPEHHYIO (PUKTHBHYIO aKTHBHYIO MOIIHOCTh KaK PasHOCTH

MEXKITY CYMMAPHOW aKTUBHOM MOIITHOCTBIO ¥ AKTUBHOW MOIITHOCTBIO LIETH,

) OTMIPEACIIAIOT MOTPEITHOCTh U3MEPEHUS (PUKTUBHOM aKTUBHON MOTITHOCTH,

€) CPaBHHMBAIOT MOTPEITHOCTh M3MEPEHUS (PUKTUBHOW AKTUBHOW MOIIHOCTH C

MPEeIeIbHOM MOTPEIIHOCTHIO, 3aAaHHOM /1711 KOHTPOJIS pab0TOCTIOCOOHOCTH,

x) dopmupyror wHpOpPMAIHIO O pe3yibTaTe KOHTPOJA PaboOTOCTIOCOOHOCTH

CUCTUHKA.

2. Cmoco0 mo m. 1, oTnHyarImuics TeM, YTO TSCTOBBIM CHUTHAJI SBJISCTCA TO-
KOM, IPOITyCKAEMBIM Yepe3 IS TOKA CUCTUHKA.

3. Coocob® mo m. 1, OTIMYAIOIIMICSA TEM, YTO TECTOBBI CHUTHAN SIBIISICTCS
HaIpPsOKCHUEM, BBOAUMBIM B H3MEPHTCIIPHYIO TOKOBYIO IIEIh HM3MEPHTEIBLHOTO
AJIEMEHTA CUCTUMKA.

4. Cmoco0 mo m. 1, oTnuJaronuiics TeM, 4TO 3HAUCHHE TECTOBOTO CHTHAjlIa U
CABUT e€ro a3kl OTHOCHTEIBHO HAMPSOKCHHUS AJICKTPUUYCCKOM Mend BBHIOMPAIOT B
3aBUCHMOCTH OT 3HAUCHHS MOITHOCTH AJICKTPHUYCCKOM IIETIH.

5. Cnocob no n. 1, oTnuyaromuiics TeM, 4TO KOHTPOJb PaboTOCMOCOOHOCTH

MMPOBOAAT AJTA KAXKA0I0 USMCPHUTCIIBHOI'O 3JICMCHTA CUCTUHMKA ITOOUYCPCAHO.



6. Cnoco0 mo n. 1, oTnuuarommiics TeM, 4TO 3HAUCHHUE SJICKTPHUECKON YHEp-
TUH, I3MEPEHHOE CUCTUNKOM, KOPPEKTUPYIOT ¢ YUETOM 3HAUCHUS (PUKTUBHON aK-
TUBHOW MOTIHOCTH ¥ TIPOJOJKUTEIIFHOCTH €€ TMOJaud Ha CUETUHK.

7. Cnoco0 no n. 1, oTIMYaruMica TeM, YTO YKa3aHHbIC NCHCTBUA BBIMOJHAIOT

ABTOMATHYCCKH C ITOMOIIBIO IIPOIrPaAMMHOIO oOecrieueHm.
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