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OITMCAHME TUIIA CPEJICTBA U3MEPEHUIA
CucreMbl KOHTPOJISI COCTOSAHUS dIIEKTpoABUrareneit u reaeparopos AMT Pro

Ha3nauenue cpeacrsa u3mMmepeHuii

CucteMbl KOHTpOJISI COCTOSIHUS 3JeKTpojBurareneil u rereparopoB AMT Pro (manee mo
TEKCTY — CHUCTEMbI) NpEeIHA3HAuY€Hbl JJII MU3MEPEHHUI HANpsDKeHUs M CUJIbl IIEPEMEHHOTO TOKa B
TpexdazHoU crcTeMe IEKTPOCHAOKEHHSI AIEKTPOIBUTaTeNIeH U TeHEPATOPOB.

Onucanue cpeacTsa u3MepeHu

[TpuHuMn AeiCTBUS CHCTEM OCHOBaH Ha aHANOro-muGpoBOM MpeoOpa3oBaHUU BXOIHBIX
CHUTHAJIOB HAINpPsDKEHUS M CWIBI TIEPEMEHHOTO0 TOKa B Tpex(a3HOW CUCTeMe HIEKTPOCHAOKEHUs
AJIEKTPOJIBUTATENIEl M TEHEpPaTOpPOB C TOCJIEAYIOUIEH MaTeMaTUYeCKOM U aJrOpUTMHUYECKOU
00paboTKOI U3MEPEHHBIX BeJIMYMH. VI3MepeHus: MPOU3BOAATCS MO TPEM KaHalaM — JUIs KaXI0u (asbl
HaANPSDKEHUS U CUIIBI TOKA.

Cucrempt AMT Pro — 3T0O MNOPTAaTUBHBIE CUCTEMBI, BBINOJIHEHHBIE B IEPEHOCHOM
(TpaHCIOPTHPYEMOM) BapHaHTE, OCYILECTBISIOLUIME TMPOBEPKY COCTOSHUSA 3JIEKTPOJABHUraTeNed u
TeHepaTopoB B JI0O0M HeoOxoauMoM Mecte B TeueHue 30 MuHyT. [1o OKOHYaHMM MPOBEPKU CHCTEMBI
(bOpMHPYIOT OTUET.

OCHOBHBIE PEXHUMBI pabOTHI CUCTEM: U3MEPEHHUSI, aHATIN3, KOHTPOJIb.

CucreMbl MPOBOJAT M3MEPEHHUS HANPSHKEHUS U CHIIBI IEPEMEHHOT0 TOKAa M CPaBHUBAIOT
pe3ysIbTaThl U3MEPEHUN C HOMMHAJIBHBIMM 3HaueHUsAMU. [IpoBojs aHain3 pe3yapTaTOB M3MEpPEHUH,
CUCTEMBI BBISBISIOT OTKJIOHEHHUS OT HOPMbBI, U CUTHAJIU3UPYIOT ONEPAaTOPy O BOZHUKHOBEHUU TEX WU
MHBIX HEHCIIPaBHOCTEH KOHTPOJIUPYEMBIX 3JICKTPOJBUTATENIEH M F€HEPATOPOB UM O HEOOXOAUMOCTH
TEXHUUYECKOT0 OOCITYKHBaHUSI.

[TonmyyeHHble pe3yabTaThl U3MEPEHUN OTOOpaXKArOTCs Ha JUCIUIEE CHCTEM, COXPAHSAIOTCS B
naMaTH WM TIepelaroTCs uepe3 KoMMyHuKaruoHHble wuHTepdeiicer (Wi-Fi, Bluetooth) B
MH(POPMALIMOHHBIE CUCTEMBI U CHCTEMBI YIIPABICHHS 00Jiee BEICOKOTO YPOBHS MM KOMIIBIOTEPHI.

CucreMbl OTHOCATCS K KJIACCy MHUKPONPOLECCOPHBIX MPOTPAMMUPYEMBIX H3MEPHUTENIbHO-
BBIYUCIUTENBHBIX MPUOOPOB, COCTOSIIMX W3 OJJIEKTPOHHOIO OJOKa M BCTPOSCHHOTO B HEro
MIPOrpaMMHOTO 00eCTICUEHUS.

W3mepenune  HanpspkeHHs — NEPEMEHHOIO  TOKA  MOXKET — OCYIIECTBIATBCS — Kak
HEMOCPE/ACTBEHHBIM TOAKIIOYEHUEM CHUCTEM K DJJIEKTPUYECKOM 1enu, TaKk U 4Yepe3 BHEUIHHE
TpaHc(hOpMaTOpbl HANPSDKEHHsI, HE BXOJAIIME B COCTaB CHUCTEM, C HOMHHAJIBHBIMH HANPSKCHUAMU
BropuuHor oomotku 100, 110, 120 B. M3mepeHue cuiibl NMEPEMEHHOTO TOKa OCYIIECTBIISIETCS C
MIOMOIIBIO Pa3bEMHBIX TPAHC(HOPMATOPOB TOKA, BXOSAIIMX B COCTaB CUCTEM. TpaHchopMaTopbl MOTYT
MOJIKJIIOYAThCS KaK HEMOCPEICTBEHHO K JJIEKTPUYECKOW LEMu, TaKk M K BTOPUYHBIM OOMOTKaM
BHEIIHUX TPaHC(HOPMATOPOB TOKA C HOMUHAIBHBIMUA BTOPUYHBIMU TOKaMu | i 5 A.

Jlis mpUBSI3KU pe3ybTaTOB U3MEPEHH KO BPEMEHH MX BBIMOJIHEHHSI CHCTEMbl OCHAILEHBI
yacaMM U KaJIEeHAApEM.
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[lepeueHp (U3NYECKUX BETUYMH, U3MEPSEMBIX U BBIYMCISIEMBIX CHCTEMaMH Ha OCHOBE
MaTeMaTHUYeCKUX aJIfTOPUTMOB, IIpe/ICTaBjIeH B Tabnuie 1.

st 3aLUTHI U3MEPEHHBIX U 3arporpaMMHUPOBAHHBIX apaMeTpoB oT
HECaHKIIMOHUPOBAHHOTO JJOCTYIIA, CUCTEMbI UMEIOT 3alIUTY B BUE MOJIb30BATEIHLCKOTO MapOIIs.

OcCHOBHBIEC Y37BI CHUCTEM: BXOJHBIC IEPBHYHBIC NPEoOpa3oBaTeNd HANPSDKEHUS M TOKa,
aHaJloro-M¢poBoil  mpeodpazoBaTeNb, MHKPOIPOLIECCOpP, YCTPOWCTBO  yIpaBiIEHHUS, CXeMa
UHTEpQEicoB, OIOK NUTAHUS, KUAKOKPUCTANTHNIECKUHN TUCIUIeH, TpaHchopMaTopsl Toka (Tadiuna 4).

KOHCTpYKTUBHO CHCTEMBI COCTOAT U3 AMCIUIES, MOIYJS H3MEpPEeHH U TpaHCchHOpMaTopoB
Toka. B cucremax aucruield 1 MOlysb U3MEPEHUH pa3MeIIeHbl B €TUHOM MEPEHOCHOM KOPITYCe B BUJIE
IUTaHIIETA.

OOumii BU/ CHCTEM MPECTaBIeH Ha pUCYHKax 1 — 2.

[TnomOupoBaHUe CUCTEM KOHTPOJIS COCTOSTHUS dIICKTpoaBuraTeneit u renepatopoB AMT Pro
He npenycMoTpeHo. Hanecenne 3Haka MoBEpKH HAa CUCTEMBI HE TPEYCMOTPEHO.

Mecto HaHeceHHs 3aBOJCKHX (CEpUHHBIX HOMEpPOB) — Ha TBHUIBHOW ITaHENIH KOpITyca
IUTAHIIETa; CIIOCO0 HaHEeCeHHs — TUIorpadcekas neyarb Ha OyMaxHOH Hakielke; GpopMaT — OyKBEHHO-
U (HPOBOM KOJ, COCTOSAIMNN M3 OYKB JJATUHCKOTO ayipaBuTa (MOTYT OTCYTCTBOBATh) M apaOCKUX mUP.
Hanecenue 3aBoJcKuX (CEpHITHBIX HOMEPOB) Ha TpaHC(HOPMATOPHI TOKA HE MPETyCMOTPEHO.

Tabmuua 1 — [lepedyenp pu3NUECKUX BEIUYHUH, U3MEPSEMBIX U BRIYUCISIEMBIX CHCTEMaMHU

®dusnyeckas BeIUYNHa 3Ha4yeHue
HanpspkeHnue nepeMeHHOro ToKa Ja
Cuna nepeMeHHOr0 TOKa Ja
AKTHBHAsI MOIITHOCTE Ha
PeakTrBHAsS MOIIIHOCTH Ha
AKTHUBHas SHEPTUsl Ha
PeakTuBHas sHEprus Ha
Koaddumment momnaoctn a
KoaddunineHT nckaxeHnst CHHyCOUAATLHOCTH KPUBOW HAPSHKEHUS Ja
Ko puuneHT nckaxxeHus CHHYCOMAATbHOCTH KPUBOM TOKa Ja
Heb6ananc HanpsbxeHuit Jla
Hebanauc TokoB Ia

Pucynok 1 — O6uwmii Bug cuctem AMT Pro
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Pucynok 2 — O6muii Bug TpaHcGhOpMaTOPOB TOKA CUCTEM

IIporpamMmmHoe o0ecnieuenune

Bcerpoennoe IIO cumcrem (MHKpomporpaMma) peaii30BaHO alMapaTHO M SIBJISETCS
METPOJIOTUYECKH 3HAYMMBIM. METPOJIOrHYeCKUe XApaKTEPUCTUKU CHUCTEM HOPMHMPOBAHBI C y4E€TOM
BIUsiHUA BcTpoeHHoro [IO. MukponporpaMma 3aHOCHTCSI B MOPOTrPaMMHPYEMOE TMOCTOSIHHOE
3alIOMHUHAIOIICC yCTpOﬁCTBO CUCTCM NPCAIIPUATUCM-U3TOTOBUTCIICM U HCAOCTYIIHA IJIA HOTpGGI/ITGJBI.

VYpoBeHb 3aIUTHI TPOrPAMMHOTO OOECIIeYeHUsI OT HENPEIHAMEPEHHBIX M MpeAHAMEPEHHBIX

M3MEHEHUH — «cpeHuii» B coorBeTcTBUU ¢ P 50.2.077-2014.

Tabmmma 2 — neHTudukanimoHHbIe TaHHBIC TPOTPAMMHOTO 00eCTIeUeHUS

W nenTudukanonHble JaHHbIE (TPU3HAKH) 3HaueHue
Wnenrudukanmonnoe HanmenoBanue 110 —
Howmep Bepcun (nnentudukanronnsiii Homep [10), He Huxe 1.0.0.0
[udposoii upentuduxarop I10 -
Metposaornyeckne ¥ TeXHH4eCKHe XapaKTePUCTUKH
Tabmuia 3 — MeTpojoruueckue XapakTepUuCTUKU
HanmeHnoBanue xapakTepuCTUKHI 3HayeHue
é{g{ailli{z:)se(;i P?igfj:f% HaANpPsDKEHUS IEPEMEHHOT0 TOKa ot 20 10 300 / 0T 35 110 520
IIpenensl nonmyckaeMon OCHOBHOM OTHOCUTEIBHOU IOTPEIIHOCTH +0.5
M3MEPEHUI HaNPsHKEHMs IEPEMEHHOI0 TOKa, % ’
JIuana3oH u3MepeHuii CHITbl IEPEMEHHOTO TOKa, A ot 1 10 2000 !
[Ipenensl nomyckaeMol OCHOBHOM OTHOCUTEIBHOM MTOTPEIIHOCTH 41
M3MEPEHUH CHIIBI IEPEMEHHOTO TOKA, %o
YacroTa nepeMeHHOro Toka, I'ng 50
[Ipumeuanue — ) - KOHKpPETHOE 3HAYEHHE ONpeenseTcs Moau(uKanuel TpaHchOpMaTOpPOB TOKA




Tabnuna 4 — Moauduxamnmu TpaacgopmMaTopoB TOKa
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Mopaudukarus HomunansHbIi ["aGapuTtHbIe pazMepsl Macca, kT,
TOK, Tnow, A D (JUTHHAXTITMPUHAXBBICOTA), MM, He Ooee
He Oonee
AcuCT-H040-5:100 mA 5
AcuCT-H040-10:100 mA 10
AcuCT-H040-20:100 mA 20
AcuCT-H040-30:100 mA 30 29,4x26,4x41,7 0.21
AcuCT-H040-40:100 mA 40
AcuCT-H040-60:100 mA 60
AcuCT-H100-10:100 mA 10
AcuCT-H100-20:100 mA 20
AcuCT-H100-30:100 mA 30
AcuCT-H100-40:100 mA 40
AcuCT-H100-60:100 mA 60 50,8x38,6x70,1 0.21
AcuCT-H100-100:100 mA 100
AcuCT-H100-200:100 mA 200
AcuCT-H100-250:100 mA 250
AcuCT-H138-300:100 mA 300 0,38
AcuCT-H138-400:100 mA 400 64x40x83 0.50
AcuCT-H138-600:100 mA 600 ’
AcuCT-200R-400:100 mA 400
AcuCT-200R-600:100 mA 600 111x111x32 0,73
AcuCT-200R-800:100 mA 800
AcuCT-3135R-1000:100 mA 1000
AcuCT-3135R-1500:100 mA 1500 [48x154x32 1,06
AcuCT-4161R-1200:100 mA 1200
AcuCT-4161R-2000:100 mA 2000 183x235x45 1,53
[pumeuanue — V) - nuanaszon usmepennii cuibl nepeMeHHOro Toka 0T 0,1-Iuow 10 1,0-Iuow, A

[Ipenensl nomyckaeMoOil JOMOJHUTEIBHOM IOTPEIIHOCTH W3MEPEHUN OT HM3MEHEHUs TEMIIEPATypbl
OKPY’KaIOIIEro Bo3/yxa B pab04MX yCIOBHUAX M3MEPEHUI He 0ojiee MOJIOBUHBI Mpeiena I0MycKaeMon

OCHOBHOM IOI'PEIIHOCTH U3MEPEHUMN.

Tabnuia 5 — O01ue TEXHUYECKHE XapaKTePUCTHKH

Macca, kr, He Oosee

HanmeHnoBanue xapakTepuCTUKHI 3HaueHne
[TapameTpbl ANIEKTPUUECKOTO MUTAHMUS:
- HaMpsDKEHHE IEPEMEHHOT0 ToKa, B 230
- 4acTOTa IEPEMEHHOT0 TOKA, ['11 50
["aGapuTHBIE pa3Mepbl (ATMHAXIIUPUHAXBBICOTA), MM, HE OoJiee 354x233x70
2

HopmasibHble yCII0BHSI U3MEPEHUN:
- TEMIIEpPATypa OKPYXkKaroUlero Bo3ayxa, °C

or +18 mo +28

Cpennsist HapabOTKa Ha OTKa3, 4

- OTHOCHUTEJIbHAS BIQXXHOCTh BO3AYyXa, % 1o 80
Paboune ycinoBust u3MepeHuit:
- TeMIeparypa oKpyxaroiiero sozayxa, °C ot —10 mo +50
- OTHOCHUTEJIbHAs BIAXKHOCTh BO3AYyXa, %o 10 80
Cpennuii Cpok CIIyXOBbl, JIeT 10

10 000
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3HAK yTBep K/IeHHs THIIA HAHOCUTCS
Ha TUTYJBHBIM JIUCT PYKOBOJCTBA IO 3KCIUTyaTaluu TUrorpadpckum crnocobom. Hanecenue 3Haka
YTBEPXKACHUS TUIIA HA CPEACTBO U3MEPEHUI HE IPETYCMOTPEHO.

KommniekTHOCTH cpencTBa H3MepeHuit

Tabnuua 6 — KoMmiekTHOCTh cpesicTBa U3MEPEHUH

HanmeHnoBanue O603HaueHne KonnuectBo
Cucrema KOHTPOJISI COCTOSIHUSI SJIEKTPOABUTATENECH U B | wr
renepatopoB AMT Pro )
PykoBOJICTBO 1O AKCIUTyaTaIlMU — 1 7K3.

Ceeennst 0 MeTOAMKAX (MeTOAAX) U3MePEHM I
npuBeneHbl B PyKOBOACTBE 10 3KCIUTyaTanuu B pazzaene 3.1.2 «3amyck Tectay.

HopmaTnBHBIE JOKYMEHTbI, YCTAHABJINBAIOIINE TPEOOBAHUSA K CPEICTBY M3MePeHUil

I'OCT 14014-91 «IIpubopsl u mpeoOpa3oBaTeny U3MEPUTENbHbIE MU(PPOBBIEC HAMPSKECHUS,
TOKa, conpoTuBieHus. O0mue TeXHuIecKre TpeOOBaHUsI U METO bl UCTIBITAHUI;

IIpukaz @PenepasbHOrO areHTCTBA 10 TEXHUYECKOMY PpErYJIMPOBAHUIO U METPOJIOTUU
oT 3 centsiops 2021 1. Ne 1942 «O06 yTBepKIeHUN TOCYJapCTBEHHON TTOBEPOYHOMN CXEMBI JIJIsl CPEACTB
M3MEpEeHHi epeMEHHOro 3JeKTpHYeckoro Hampsokenus 1o 1000 B B amamasome uwactor ot 1-107!
10 2:10° Ty,

IIpukaz @PenepaJbHOrO AareHTCTBA IO TEXHUYECKOMY PpErYIMPOBAHUIO U METPOJIOTUU
ot 14 mas 2015 1. No 575 «O06 yTBepKIE€HUM TOCYJApCTBEHHON IMOBEPOYHON CXEMBI NJISI CPEICTB
M3MEPEHHil CHMIIbI MEPEMEHHOro 3yeKTpuueckoro Toka or 1:10° 1o 100 A B guanas’oHe 4acToT
ot 1-10"" 1o 1-10° I'my»;

Crangapt npeanpusIThs.
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HcnbiTareJbHbIN LEHTP

OOmiecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO «Hay4dHO-MCcnenoBaTeIbCKuidi  IIEHTP
«OHEPT'O» (OO0 «HULL «2HEPT'O»)

Mecto HaxoxaeHuss H aapec rwopuaudeckoro Jjuma: 117405, r. MockBa, BH.Tep.
. MyHUIIUNaneHbIN oKpyr Yepranoso KOxHoe, yi. JlopoxkHas, 1. 60, 3t./mom. 1/1, xom. 14-17

YHUKaNbHBIN HOMEP 3alUCH B peecTpe akkpeauToBaHHbIX il Noe RA.RU.314019.




