YTBEPXKJIAIO YTBEPKJAIO

Ienepanabublii AHpEKTOP 3amMecTHTe/Ib JHPEKTOPA
000 HIII «3JIEMEP» 1o Ka4ecTBy
OI'YIl «xBHUUMC»

H.B. UHBannukoBa
02— 2016.

IMPEOBPA3OBATEJIU UBMEPUTEJIbHBIE
(FAPBEPBI HCKPO3AILIUTDI)

«DJIEMEP-BPU3 420-Ex»,
«IJIEMEP-BPHU3 420P-Ex»,
«JIEMEP-BPU3 TM1-Ex»

MeToaHKa NOBEepPKH
HKIK.411531.004MI1

r. Mocksa, r. 3eaenorpan
/ 2016 1.



COJEPXAHUE

1 OBJIACTB ITPUMEHEHUSL .......oooiieiieieceeiiire e 3
2 OTTEPALIMY TTIOBEPK .......cvoviiimiuiminaitieisie sttt 7
3 CPEJICTBA TTOBEPKU ......oootriiititrieiiitssiestse et 8
4 TPEBOBAHUS BE3OITACHOCTH ...ttt 9
5 VCJIOBUSI [TIOBEPKU U TIOATOTOBKA K HEM......cconiiiiiiinrinnesissiniecicsnisrsssssssees 9
6 TIPOBEJIEHUE TTOBEPK ..ottt e 10
7 O®OPMJIEHUE PE3VJIBTATOB ITOBEPKH .....coooiiiiiiiiiiiiiiii s 15
[TPUJIOXEHVE A. CXEMBI 3JIEKTPUYECKHE 19007115011 0151215171 (VNIRRT 16



1 OBJIACTb IPUMEHEHMA

1.1 [peo6pazosareny u3meputensHbie (6apsepsl HekposamuTs) «IJIEMEP-BPU3 420-Ex»,
«DJIEMEP-BPU3 420P-Ex», «DJIEMEP-BPU3 TM1-Ex» (nanee — BPW3) mpenHasHa4eHs! Ui
M3MEPeHMH 1 MpeobpasoBaHys CUTHATOB, OCTYHAIOMMX OT TepMonpeobpasoBaresiel CONpOTHBIIE-
uust (TC) mo T'OCT 6651-2009, npeoGpasosareineit Tepmodexrpuieckux (TII) mo I'OCT P 8.585-
2001, HOTEHIHOMETPHYECKUX YCTPOHCTB IIOCTOSHHOTO TOKA, a Takxe npeobpasosarernel ¢ yHupH-
LIMPOBAHHBIMH BHIXOAHBIMU CHTHAJlaMH, B YHH(HUIMPOBAHHBIA CHUTHAJl IOCTOSHHOTO TOKA 4...20)
MA u () B nugposoit curian HART-nmporokona. IlpeoGpasosateny Takxe NpeHa3HA4CHBI UL
nepenaun curaanos HART-poToKos1a U3 B3pEIBOOTIACHON 30HB! B G€30MaCHYI0 1 HaobOopoT.

1.2 Hacrosiimast METO/IMKA [OBEPKH MOXET ObITh IpUMEHeHa npu kamubposke BPU3.

1.3 UiHTepBan Mexay MOBEpKamH 5 JieT; 2 roja — i mpeoOpasoBaTesieil H3MEPUTENBHBIX
(6apwepoB uckposzamutsl) «IJIEMEP-BPU3 420-Ex», «DJIEMEP-BPU3 420P-Ex», «9JIEMEP-
BPU3 TM1-Ex» (c uHaekcoM 3akas3a A).

1.4 OCHOBHBIE METPOJIOTHUECKUE XapaKTEPUCTUKH

1.4.1 OCHOBHBIE METPOJIOTHYECKUE XapakTepucTHkd BPM3 coOTBETCTBYIOT NPHUBEACHHBIM B

tabmuue 1.1, 1.2.



Ta6muua 1.1 — Merponorudeckue xapaktepuctuki « JJIEMEP-BPH3 TM1-Ex»

TIpenensl AOMyCKaeMol OCHOBHOH aGCcOMIOTHON NOTPEIIHOCTH
uudpororo curnana no nporokony HART (Acery)/(Aoeut)
WHEKC 3aKa3a (Kol Ki1acca TOYHOCTH)
H]gd;(l) 5 uudppoBoro curiana | UKM@poBOro curuaa un?go:;o(r):oc;r:ana
(BXOAHOTO Jluana3soH H3MEpeHUH no npotokosy HART| no npotokony HART P{) ART Y
CHUTrHasa)
AocnR(U) Aocm AocnR(U) Aocm AocnR(U) Aocm
MHAEKC 3aKa3a (KOJ Kj1acca TOYHOCTH)
A B C
(@)
50M -50...4200 °C 3399”32: 9922’ ’68 (());(n) +0,045 OM |+0,2 °C 0,06 Om |£0,3°C |+0,120m |£0,6 °C
100M -50...+200 °C 778;376 .'.'.'11;; 55,’26 8;4(:) 40,045 Om |£0,1 °C [£0,06 Om |£0,15°C [£0,120m [+0,3 °C
Pt50 158,85...9,26 Om
SOI1 -200...+600 °C 158.55...8.62 Om +0,045 Om |+0,2 °C [£0,06 Om |+0,3 °C |+0,120m |£0,6 °C
11):)102;) -200...4600 °C ;iﬁi:;ﬁ gx +0,045 Om |£0,1 °C |£0,06 Om |£0,15°C [£0,120m |+0,3°C
TXK (J) -50...+1100 °C | -2,431...63,792 MB |+0,015 MB |{+0,3 °C |+0,023 MB [£0,4°C |+0,045 MB |+0,8 °C
TXK (L) -50...4600 °C | -3,005...49,108 MB |+0,015 MB [£0,2 °C [+0,023 MB [£0,3°C |+0,045MB |£0,6 °C
TXA (K) -50...+1300 °C | -1,889...52,410 MB |+0,015 MB |+0,4 °C |+0,023 MB |£0,6 °C  |+0,045 MB |£1,1 °C
TII (S) 0...+1700 °C 0...17,947MB  [£0,015MB |£1,4 °C [+£0,023 MB |£2,1 °C |£0,045 MB |+4,3 °C
TIIP (B) |+300...+1800°C| 0,431...13,591 MB |+0,015MB |£1,7°C +0,023 MB |£2,6 °C  {+0,045 MB [£5,1 °C
TBP (A-1) | 0...+2500°C 0...33,640 MB  |£0,015MB |£1,1 °C |+0,023 MB |£1,7°C |£0,045MB |£3,3°C
THH (N) -50...+1300 °C | -1,269...47,513 MB [£0,015 MB |£0,4 °C |£0,023 MB |£0,6 °C |+0,045 MB |+1,2°C
0...100 mB 0...100 MB - +0,015 MB - +0,023 MB - +0,045 MB -
0...3200m| 0...3200m - +0,045 Om - +0,06 Om - +0,12 Om -
Tun Tpenensl nomyckaeMoii OCHOBHOHM aGCOMIOTHOM NOTPEIIHOCTH
BXOJHOTO JlManas3oH U3MepeHHil LK(ppoOBOro CUTHAJIA MO MPOTOKOIY HART
curaana AocHH - Aoan - Aoan -
ITorenuuo-
MeTpUdec-
KHii ¢ co-
NpOTHB- 0...100 % - +0,05 % - +0,1 % - +0,2 % -
JICHUEM
0,1...10
Ou®™
IIpumeuanus:

1) O . Tunst HCX - no TOCT 6651-2009 ( MK 60751) ans TepmonpeoGpasoBatenici ¢

TOCT P 8.585-2001 (MDK 60584-1) ans npeobpasopareeii TEpMOIIEKTPHICCKUX (TID.

) _HCX memubix TC, o = 0,00428 °C”", ©V — HCX meaubix TC, o0 = 0,00426 °C”".
2) Tpenenst normyckaemoil OCHOBHOH abGCOMIOTHOH MOTPELIHOCTH aHAJIOrOBOro CHrHaja NOCTOSIHHOTO TOKa Ludpo-
aHanoroBoro npeodpaszoBatens (Agcur):
- +0,004 MA - 119 MHAEKCA 3aKa3a A;
- £0,006 MA - 11 MHAEKca 3aKasa B;
-+0,012 MA - qu1a nHaeKca 3akasa C.

onpotuenenusa (TC) u




[Tponomxenune Tabsmusl 1.1

[Tpenensl qomyckaeMoil OCHOBHOH MPUBEIEHHOW MOrPelIHOCTH aHAJIOrOBOTO BBIXOJA ¥y (ansg Tunos HCX TC u TI1
M BXOJIHBIX CHTHAJIOB B BHJE HAMPSXKEHHS M COMPOTHBJICHUS TIOCTOSHHOMY TOKY) PacCHHTBIBAIOT MO tdopmynam (1)
wu (2):

Y= = i(AocHR(U)/((Rmax(Umax) - Rmin(Umin)) + Aocx-ll/ (Imax - Imin)) x 100 %9 (1)

rae  Aoesruy - TPEAEBl JOMYCKAaeMOi OCHOBHOH MOrPEIIHOCTH H3MEPEHHH COMpPOTHBICHHS, OM, (T.3.4.C. WK
HanpsokeHHs, MB), Agq - peesbl 10y CKaeMOH OCHOBHOH MOTPEIWHOCTH
AHAJOTOBOrO CHMrHaja TOCTOSHHOrO TOKa LM(PO-aHaIoroBoro mpeobpasosatens, MA, 1o m. 2) Tabsauuel 1.1;
(Rimax(Umax) = Ruin(Unin)) — Mana3on u3mepenui 8 OM win MB (13 ta6nuet 1.1 u TOCT 6651-2009 (MK 60751) n
TOCT P 8.585-2001 (MOK 60584-1); (Imax — Imin) - 1MAMa30H BHIXOJHOTO aHAJIOrOBOTO CHrHaja MOCTOAHHOIO TOKA
(16 MA).

Y1 = i(Aocm/(tmax - tmin) + Aocnl/(lmax - Imin)) x 100 %7 (2)

A€ Aocu - PEMENBI IOMYCKAEMOM OCHOBHO# MOTPEIHOCTH LM(POBOTo CHrHANA MO NMPOTOKOIY HART u3 Tabnnupl
1.1; (tmax — tmin) - AMaNa3oH u3mepeHuit B °C u3 Tabaupt 1.1, Ao, (Imax — Imin) — TO 3ke, 4TO B hopmyie (1).

Ipesiesiel JOMyCKaeMOif OCHOBHOH NMPHBENEHHON MOTPELIHOCTH aHAJIOTOBOTO BBIXO/A Vs (1 TMMa BXOJHOTO CHT-
Hajia B BHJI€ OTHOILEHHS COMPOTHBJIEHUH MOCTOSHHOMY TOKY MOTEHLIMOMETPHYECKOTO JaT4HKa) PacCUUTHIBAIOT IO
tdopmyne

Y2 = i((Aoan/loo + Aocﬂl/(Imax - Imin)) x 100 %9 (3)

e Aoy - MPeebl IOMyCKAEMOM OCHOBHOM MOrpelIHOCTH 1M(pOBOro CHrHaa 1o MPOTOKOIY HART u3 tabau-
bl 1.1; Ageuts (Imax — Imin) — TO e, 4T0 B hopmyie (1).

3 ** _Tlo otnensHOMY 3aKa3y.

Ta6muua 1.2 - «Merposnormueckue xapakrepuctukn JIEMEP-BPU3 420-Ex»,
«3JIEMEP-BPU3 420P-Ex»

Jnanason [Mpenensl foyCKaeMOH
BXOIIHOTO Jlnanasox OCHOBHO# NMPHBEIEHHOMN TIOTPEIIHOCTH AHAIOIOBO BBIX0/1A, %o
BBIXO/THOT'O HHJEKC 3aKa3a (KoJ K1acca TOYHOCTH)
curHaja
CHTHasIa A B C
4...20 MA 4...20 MA +0,05 % +0,1 % +0,2 %

1.4.2 DnexTpuyieckas NPOYHOCTH H3OJSILIHH

1.4.2.1 W3onsnust MeKIy BBIXOJHOM U BXOAHOH nensaMu BPU3, n3ominus aMEKTPHUECKHX [e-
Teft NUTAHMS, MEKTPUUECKUX IleTell CHTHAIM3AUMH OTHOCUTENBHO OOBEIMHEHHBIX BXOMHBIX H BbI-
XO/HBIX LETell 1 MEXAy Co00# BBIICPXKHBAET B TeUCHHe | MUH JICHCTBHE MCIBITATEIBHOTO HAIpA-
JKEHHs IPAKTHIECKU CHHYCOHATBHOH QOPMBI 4aCTOTOH OT 45 mo 65 I'm:

— 1500 B npu TeMmepaType OKpyXarouero Bosayxa (20+5) °C ¥ OTHOCHUTENBHOH BIAXXHOCTH
ot 30 o 80 %.

1.4.2.2 Wsonsinms BXoanbix neneit BPHU3 (koms! mpu 3akase K2-12, K2-12111, K2-17111) mMex-
1y coGOH BBLICPXKUBAET B TeUCHHE | MHH JHCTBHE HCMIBITATENBHOTO HAMPSKCHHUSA IPaKTHICCKH
CHHYCOHAANBHOH GopMBI yacToTO# OT 45 J10 65 I':

— 100 B npu TeMmepaType OKpyKaromiero Bozayxa (20£5) °C ¥ OTHOCHUTEJIBHOH BJIXHOCTH
ot 30 o 80 %.



1.4.3 DeKTpUYECKOE CONMPOTHBIEHHE H3OLMH MEXIY BBIXOJAHOH H BXOJHOH NEHMAMH
BPU3, TOKOBeAYIIHX IENel MUTAHHUs, Lelell CHrHAIM3al|H OTHOCHTENBHO OOBEAHHEHHBIX BXOI-
HBIX ¥ BBIXOJHBIX IIeTeil U MeXy co0oi He MeHee:

— 20 MOwm npH TemnepaType oKpyxatomero Bosayxa (20£5) °C 1 OTHOCHTEJIBHOH BJIaXHO-
ctu ot 30 10 80 %.



2 OIIEPAIIUU ITOBEPKH

2.1 Tpu mpoBeieHHMH TIOBEPKH BBIIOJHAIOT ONEPalliy, yKa3aHHble B Tabmue 2.1.

Tabmuna 2.1 — Onepauuu NoBEpKH

Homep nyHkTa

IIpoBeneHue onepanuu Npu

HanmMeHnoBanue onepanydu METOAUKH NEPBUYHON | IEPUOAUIECKON
TIOBEPKH HOBEPKE HOBEPKE
1 Buemnuii ocMoTp 6.1 Jla Ja
2 OnpoboBaHue 6.2 Ja Jla
3 IIpoBepka MEKTPUIECKOH IPOYHOCTH
PoBep P P 6.3 Tla Her
U30JIALMH
4 TIpoBepKa MEKTPUYECKOTO COMPOTHBIICHUS
poBep P P 6.4 Tla Her
H30JISAIMU
5 OmpeneneHue 3Ha4YEHUH OCHOBHBIX NIOTPELI-
N 6.5 Ja Ja
HOCTEH
6 OdopmiieHue pe3yIbTaTOB MOBEPKH 7.1...7.3 Ja Ha




3 CPEJCTBA IIOBEPKH

3.1 Ilpu npoBeleHMM MOBEPKH MPUMEHSIOT OCHOBHBIC U BCMOMOTaTE/bHBIE CPE/ICTBA MIOBEP-
KH, yKa3aHHbIe B Tabmuue 3.1.

Tabmuna 3.1 — CpeacTsa IOBEPKH

TV 25-7534.005-87

Juana3zon usmepenuii ot 0 1o 20000 MOM

H Homep
Ne MMEHOBAHHE CPE/ICTRA OCHOBHbBIE METPOJIOTHYECKHE U TEXHUYECKHE MyHKTa
MOBEPKU U P yH
mIL. oGosnaderue HT/I XapaKTePUCTUKH CPEICTBA MOBEPKH METOMKH
MOBEPKU
1 |Kanubpatop-usmepuresb JlnanasoH BOCHPOU3BEACHHS CONPOTUBICHUSA
YHUMHLUMPOBAHHBIX CHTHAJIOB |[OCTOSHHOTO Toka: 0...180 Om.
[peL3HOHHBIH OcHoBHas norpeiHocTs: £0,015 Om.
«3JIEMEP-UKCVY-2012» JInana3oH BOCIPOMU3BEACHHS CONPOTUBIIEHUS
TV 4381-113-13282997-2013 |mocrosHHoro Toka: 180...320 Om.
OcHoBHas norpeiHocTb: £0,025 Om.
Nuanason Bocripousseaenus temneparypsl TIT TXA(K):
munyc 210...1300 °C. 6.2,
OcHoBHas morpeiHocTb: 0,3 °C. 6.5
JlvanasoH BOCHPOU3BEACHHS HANPSIKCHUA:
munyc 10...100 mMB.
OcHOBHas MOrpetHocTs: +(7- 10°-JU| + 3) MkB.
Jluana3oH BOCIPOM3BEASHHA U M3MEPEHUH TOKaA:
0...25 MA.
OcHOBHas MOrpeIIHOCTb! +10*1+ 1) MKA
2 |MynbTumeTp LudpoBoii .
npeuusvonHblii Fluke 8508A g?:gi(:; ﬁzh:eganHz]::'Tg: ;%)031“1&;\ 6.5.5
Tocpeectp Ne 25984-14 p T '
3 |BI1906/24-1 MakcumanbHbIH Tok Harpysku: 1000 MA. 6.2,
TY 4229-070-13282997-07  |[lomyckaeMoe OTKIOHEHHE HANPSKEHHUS OT 6.5
HOMUHaNBHOTO: 2 %.
4 |YcTaHOBKa Ul [IPOBEPKH Hanpsbxenue 10 1500 B 6.3
JNeKTprYecKoii 6€30MacHOCTH
GPI-745A
5 Merommetp @ 4102/1-1M 6.4

IIlpumeyanus
1 Ipeanpustuem-usrorosurenem «JJIEMEP-UKCY - 2012», BIT 906/24-1 ssnsercsa HITIT «3JIEMEP».

2 Bce nepeuncneHHble B Tabnuie 3.1 cpeacTsa u3MepeHni 10/DKHbI HMETh JEHCTBYIOINE CBUAETENLCTBA O
MoBEPKe.
3 Jloryckaercsi IPUMEHSTD OTAE/bHbIE, BHOBb pa3paboTaHHble MIH HAXOAAWNECH B IPUMEHEHUH CPECTEA
MOBEPKU M 060pYA0BaHHE, IO CBOMM XapaKTEPUCTHKAM He yCTyMAoLHEe YKa3aHHbIM B HacTosen

METOJNKE MOBEPKH.




4 TPEBOBAHUSA BE3OITACHOCTH

4.1 Ipu nosepke BPU3 BrimonHsAOT TpeGOBaHUS TEXHHKU 0€30I1aCHOCTH, U3JIOKEHHBIE B 110~

KYMCHTAIlMH Ha [IPUMCHAECMBIC CPECTBA IIOBCPKH U o6opyn03aHHe.

5 YCJIOBMS HOBEPKH U ITIOATOTOBKA K HEH

5.1 Ipu npoBeIeHHAM [IOBEPKH JOJDKHBI COOMIOAATECA CIEAYIOIIUE YCIIOBUA:

1) Temmeparypa OKpyXalomero Bo3ayxa, °C 2045;

2) OTHOCHTEIbHAs BJIAXHOCTH OKPYXKAIOLIEro BO3Ayxa, % 30...80;

3) atmocdepHoe nasneHue, kl1a (MM pT.CT.) 84,0...106,7 (630...800);
4) HanpshkeHHe NUTaIeH ceTH, B 24,012 4.

BHelmHHe >IEKTpUYECKHE M MarHUTHBIC MOJA JOJDKHBI OTCYTCTBOBAaTh HIIM HaXOMUTHCA B
npenesax, He BIUSomAX Ha paboty BPU3.
Bubparus, Tpacka, yAapbl, BIusiomue Ha paboty BPU3, NomKHEI OTCYTCTBOBATS.

Bpems Beiepxki BPU3 Bo BKIIOYEHHOM COCTOSHHH 15 MHUH.

5.2 Omnepalyy, IPOBOANMBIE CO CPEACTBAMM IIOBEPKH M C NMOBCPAEMBIMU BPU3, nomxHbI BHI-

TOJTHSTBCS B COOTBETCTBUM C YKA3aHHSMH, [IPUBCCHHBIMH B SKCILTyaTalliOHHOH JIOKYMEHTALMH.
5.3 Iepen nMpoBeAeHHEM MOBEPKH BBHIOJHSIOT CIIEAYIONIHE IIOArOTOBUTEIBHEIC paboThIL.
5.3.1 BPU3 BBIAEPKMBAIOT B yCJIOBHSAX, YCTAHOBNEHHBIX B ILIL 5.1 1)...5.1 3) B TeyeHue 4 4.

5.3.2 CpencTBa NMOBEPKH NOArOTABIMBAIOT K pafoTe B COOTBETCTBHM C 9KCILTyaTallMOHHOM

JOKyMEHTalueH.



6 IIPOBEJAEHHUE IIOBEPKHU
6.1 BaemHu# ocMOTp

6.1.1 Tlpy BHEIIHEM OCMOTPE YCTAaHABJMBAIOT OTCYTCTBHEC MEXAHMYCCKHX TIOBPEXJICHUH,
NPaBHUIBHOCTh MaPKHPOBKH, IPOBEPAIOT KOMILIEKTHOCTb.

Ipy Hamuyuu AePEKTOB MOKPHITHH, BIUSIOIIMX Ha pa6oTocnocobHocTs BPU3, HecooTBeT-
CTBUS KOMIUTEKTHOCTH, MAPKHPOBKH OTIPEENSIOT BO3MOKHOCTS JanbHeHero npuMeneHus bPU3.

6.1.2 Y kaxxmoro BPY3 npoepsttor Haymuue nactopTa ¢ otmetkoi OTK.
6.2 OnpoboBanue

6.2.1 ToaxmoyatoT «JJIEMEP-UKCVY-2012» (nanee — UKCVY) B kauecTBe HCTOUHHKA

— curHajoB Toka — ko Bxoay «OJIEMEP-BPU3 420-Ex», «DJIEMEP-BPU3 420P-Ex»,
— TeMIepaTyphl, HAMPSDKEHUS WM COMPOTUBJICHHS MTOCTOSHHOMY TOKY — KO BXOZY «OJIEMEP-
BPU3 TMI1-Ex».

6.2.2 YcTaHaBNMBalOT ¢ Tomolubio nporpammel «HARTconfigy Tin nepsryHOro npeobpaso-
BaTeJIsl, COOTBETCTBYIOIIKI BEIOpaHHOMY BXOOHOMY CUTHAITY A «DJIEMEP-BPU3 TM1-Ex».
6.2.3 V3MepsioT BEIXOQHOM TOK U YOEXKAAIOTCS, YTO ero 3Ha4eHHE COOTBETCTBYET BRIXOAHO-

My Toky BPH3 ¢ yueroM norpemnocteit BPU3 1 n3meputes Toka.

6.3 TIpoBepKa NIEKTPUYECKON IIPOYHOCTH H3O0JISALUH

6.3.1 ITpoBepKy 31eKTPHYECKOH MPOYHOCTH M3O0JIALKMH IIPOBOASAT Ha yCTAHOBKE GPI-745A,
MO3BOJISIOLIEH TOJHAMATh HAMpsOKEHHE TUIABHO MIIM PABHOMEPHO CTYNCHAMH, HE MPEBRIIAOIINMH
10 % 3HayeHHA UCTIBITATENBHOrO HAIPSXKCHHUS.

HlCTibITaTeIbHOE HANpsKEHHe MOBBIIAIOT IUIABHO, HAYKUHAs C HYJIS UK CO 3HAUCHHMA, HE TIpe-
BBIIAIOLIEr0 HOMUHATHHOE HAIIPSHKEHHE LEH 10 UCTBITATeNbHOTO B TeeHne He bonee 30c.

ITorpemsoCcTh H3MEPEHHS HCIIBITATENBHOTO HANPSHKEHHS HE JOJDKHA IPEBRIIATE 15 %.

HcnpiTaTenbHoe HalpsHKeHHE TPUKIAIBIBAIOT MEXAY COCANHEHHBIMU BMECTC BXOJHOH U BBI-
XOIHOM nensMu. VicnpITaTenbHble HaNPsHKEHUs YKa3aHBbl B I1. 1.4.2.

M30/ISMI0 BBIIEPXKHUBAIOT MO AEHCTBMEM HCIBITATENIBHOIO HANPSHKCHUA B TCHCHUC 1 MuH.
3aTeM HapsDKEHHE TUIABHO CHIDKAKOT JIO HYJIS WA 3HA4YCHHs, HE MPEBLIIAIONICrO HOMHUHAIBHOS,
MIOCJIE YET0 UCIBITATENIBHYIO YCTAHOBKY OTKIIIOYaOT.

6.3.2 Bo BpeMsi IPOBEPKH IEKTPUUECKOH MPOYHOCTH H30JALMM HE NOKHO MPOUCXOAMTL

HpO6OCB U IOBEPXHOCTHOTO IIEPCKPHITHA H30JIALUH.
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6.4 TIpoBepKa NMEKTPUUECKOTO CONPOTHUBIICHUS U30IALUH

6.4.1 TIpoBepKy >MEKTPHYECKOro CONPOTHBNeHHA u3onsauuu ueneid bPH3 nponssomar me-
raommerpomM @ 4102/1-1M uimm Apyrum npubGOpoM JUis U3MEPEHHA SNEKTPUYECKOro COMPOTHBIIC-
HHUs ¢ pabGounM HanpshkeHHeM He Gonee 100 B.

6.4.2 OTcyeT NoKa3aHMil MPOU3BOAAT IO UCTEUEHUH | MUH NOC/E NPHIIOKCHHS HAPKCHUA
MEXIy COEIMHEHHBIMU BMECTE NIEKTPHIECKAMH LICTISIMU H KOPITYCOM.

ConpoTUBIEHHE U30JIALMH He JODKHO ObITh MeHee 20 MOM.
6.5 OnpeneneHne 3Ha4eHUH OCHOBHBIX norpemHocreii bBPU3

6.5.1 Onpenenenne 3uauennii ocHosHbIX morpemsoctedl «JIEMEP-BPU3 TMI1-Ex» B kon-
durypanuu ¢ TC 1 BXOAHBIMH CHTHAJaMU B BUJE CONPOTHBJICHUS NIOCTOAHHOMY TOKY NPOBOISAT B
clieIytomiell ocie10BaTeNbHOCTH.

6.5.1.1 [Ipu BCIIONB30BAHHMK KOMIIbIOTEPA HojcoemHsIoT ero Kk «JIEMEP-BPH3 TM1-Ex»,
BKJIIOYAIOT MUTaHUe U 3anmyckaroT nporpammy « HARTconfig.

6.5.1.2 Kanmbpatop-u3Meputenb yHUGUIMPOBAHHBIX CHIHAIOB NPCLM3HOHHBIN «3JIEMEP-
UKCY-2012» (manee — UKCY-2012) noAroTaBIMBaroT K paboTe B peXUME SMYJIANUH CONPOTHUBIC-
HUS [IOCTOSHHOMY TOKY H MOAKIIOYaioT ero ko Bxomam «3JIEMEP-BPH3 TM1-Ex» mo Tpexnpo-
BOJHOM CXeMe.

6.5.1.3 YcTaHaBIIHBAIOT CIEAYIOIME TapaMeTpbl KOHQUrypaluu:

- THII IEPBUYHOTO Npeodpa3oBaTeis 0...320 Om;
- TpaHHIa CEHCOopa:
HYMDKHSSA 0,
BEPXHSA 320;

- peJieNbl quara3oHa H3MepeHHil 1 npeobpaszoBaHUi
(B eIMHMIIAX U3MEPSEMOTO NTApaMETPa)

HIDKHHH 0,
BEpXHHUH 320;
- cxema noamoyenus TC TpeXNpOBOIHAL,
- Bpems AeMrpupoBaHHs 2c.

6.5.1.4 3anator ¢ nomompio UKCY-2012 sMynupyeMoe (IeHCTBHTENBHOE A;) 3HAYEHHUE CO-
npotuBierns 0 OM K NPOM3BOAAT CUMTHIBAHHE IOKA3aHWH nupOBOro CHUrHajua 1o MPOTOKOIY

HART 4, ¢ nomomisto nporpammbl «HARTconfig».

6.5.1.5 PaccunMTHIBAIOT 3HAYeHHE aGCONMIOTHOMN MorpemHocTH mudposoro curuana A4g mo

npotokoiay HART no ¢popmyre
AAR= Au-Ao. (61)
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6.5.1.6 TTosTOpstOT onepanuy mo nm. 6.5.1.4, 6.5.1.5, mooyepe1HO yCTaHaBIHBAasd C IOMOIIBIO
UKCY-2012 smynupyemsle (IeACTBUTENBHEIE) 3HAYEHUS CONPOTUBIEHNU, pasuble 10, 25, 50, 100,
150, 320 OM, ¥ POM3BOJAT CUMTHIBAHME NOKa3aHuit Ludposoro curnana no nporokony HART 4,
¢ nomoupro nporpammsl KHARTconfigy.

6.5.1.7 Orcoequnsrot kabens MKCY-2012 ot Bxona bPU3.

6.5.2 Onpesienenye 3Ha4eHHH OCHOBHBIX norpemHocTeid «OJIEMEP-BPU3 TM1-Ex» npu
paboTe ¢ BXOAHBIMU CUTHQJIaMM B BHJE HANPDKEHUS MOCTOSHHOTO TOKA BBIIOJHAIOT CIICAYIOMHC
OTIE€palUH.

6.5.2.1 Tlogrotasnusaror MKCY-2012 x paboTe B pexxuMe IeHepalld NOCTOSHHOrO Hamps-
JeHus MUJUIMBOJIBTOBOTO JMANa3oHa W MOAKIoUaroT ero ko sxony «OJIEMEP-BPHU3 TMI1-Ex» ¢
noMouiso kabens KM2012U.

6.5.2.2 YCTaHaBIMBAIOT CIEAYIONIME apaMeTphbl KOHQHIyPalluH:

- TUNI JJaTYHKa 0...100 MB;
- FpaHuIa ceHcopa:
HUKHAA 0,
BEPXHAA 100;

- ipezIeNbl AUana3oHa U3MepeHnit U npeobpasoBaHui
(B €IMHHIIAX U3MEPSEMOTO NTapaMeTpa)

HUXHUR 0,
BEpXHUM 100;
- Bpems JeMIUpOBaHUA 2¢;

6.5.2.3 YcranasmmsaioT ¢ momoinsio MKCY-2012 3HayeHne 3MyIHpyeMoro (IeHCTBUTENRHO-
r0) HanpsXeHus, paBHoe 0 MB i IPOM3BOAAT CYUATHIBAHUE MTOKA3AHUM 1dppoBOro CUrHania 1o mnpo-
toxony HART 4, ¢ nomomsto mporpammel <HARTconfigy.
6.5.2.4 PacCUMTHIBAIOT 3HAYEHHE aGCOMIOTHOM TOrpemHOCTH LudpoBoro curkana Ady mo
npotokony HART no gopmyre
AAy= A, - A,. (6.2)

6.5.2.5 TloouepeqHO YCTAaHABIHBAIOT C IOMOIIBIO UKCVY-2012 3HaueHHUs IMYITHPYEMOIO

HanpsbkeHus, paBable 15, 50, 100 MB ¥ noBTOPSIOT ONEPALKH IO M. 6.5.2.3,6.5.2.4.

6.5.3 Ompeenenye 3HaYCHHN OCHOBHBIX IOTPELIHOCTEH «DJIEMEP-EP13 TMI1-Ex» npu
paboTe ¢ BXOAHBIMA curHanamu OT TII BBIMOMHSIOT CIEAYIOIHE ONepallHy.
6.5.3.1 YCTaHABIMBAIOT CIIEAYIOIIHME TapaMeTphl KOHGUIYpaLHu:

- THII IaTYUKA TXAK);
- BpeMsa JeMnupOBaHUs 2c¢.
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6.5.3.2 [Tonkmovator ko Bxoay mposepsemoro «3JIEMEP-BPHU3 TMI1-Ex» xommeHcartop
xonmogHoro crmas u MUKCVY-2012 B pexume smymsnuu curHanoB TIT tunma TXA(K) xaGenem
KHN2012K. Beipepxusaiotr «9JIEMEP-BPU3 TM1-Ex» B TakoM COCTOSHUY B T€YEHHE 15 MUH.

6.5.3.3 YcranasimuBaor ¢ nomommbio UKCY-2012 3naueHue sMmynupyeMol (neicTBUTENb-
HOI1) TeMneparypsl, paBHoe 0 °C.

6.5.3.4 IIpou3Boasar KaTHOPOBKY COIIPOTUBIICHHUS KOMIIEHCATOpa XOJIOAHOTO Clias, I Yero B
okHe komnbtoTepHoi mporpamMmel «HARTconfig» Ha 3aknaake «Creneduueckuen:

— HaxxuMatoT KHonky «Kanubposka KXCy»;
— JNOXXHAAIOTCS YCIIECUIHOTO 3aBEPIICHHUS KATMOPOBKH.

6.5.3.5 IlpousBoasaT cuMTHEIBaHME MOKa3aHUH mudposoro curnana mo nporokosny HART 4, ¢
nomo1bko nporpammsel «HARTconfigy.
6.5.3.6 PaccunThiBaloT 3HauyeHUE aOCOJMIOTHOM NOrpemHocTH nudpoBoro curHaia A4, 1o
nporokony HART no gopmyie
A4= 4, - Ao (6.3)

6.5.3.7 OrcoenunstoT kabens UKCY-2012 ot Bxoga «3JIEMEP-BPU3 TM1-Ex».
6.5.3.8 3nayenus abcomorHbx norpeumHocreit «QJIEMEP-BPU3 TM1-Ex», paccunTaHHBIX
no ¢opmynam (6.1) — (6.3) B xaxaol M3 MOBEPAEMEBIX TOYEK, HE JOJDKHBI IPEBBIIATH IIPECIIOB

JOITyCKaeMbIX abCONIIOTHBIX IOTPEIIHOCTEH, YKa3aHHBIX B Tabmuie 1.1.

6.5.4 OnpenencHue 3HauyeHU oCHOBHEIX morpemHocteit «QJIEMEP-BPU3 TM1-Ex» ckon-

(GHUrypupOBaHHOTO IO KOHKPETHEIM THUII BXOAHOTO CUTHAJIA

6.5.4.1 OcHosHy1o norpemHocTs «9JIEMEP-BPU3 TM1-Ex» anst koudurypanuit ¢ TC, TII
Y [IOTEHIIHOMETPHYECKHM BXOAHBIM CHTHAJIOM OIPE/IEIISIIOT B TOYKAX, COOTBETCTBYIOIMX 5, 25, 50,
75, 95 % nuanazoHa UBMEPEHHUN.

HCX npeo6pasosanus TC pomxusl cootBerctBoBath I'OCT 6651-2009, HCX TII - TOCT P
8.585-2001.

WsmepeHus] I ONMpenelieHus OCHOBHBIX IIOTPEIIHOCTEN ¢ yKa3aHHBIMM KOHQUIYpalHsIMH
«3JIEMEP-BEPU3 TM1-Ex» npoBOIAT 10 METOMKAM, U3JIOKEHHBIM B IT. 6.5.1 m11. 6.5.3.

PaccuuTEIBalOT 3HaYeHMS abCOMIOTHEIX HOrpemmHocTeit mudpoBoro curiana A4 1o npoToxo-
ay HART no gopmyie

AA= Ay - Ay, (6.4)

rjae A, — JeMCTBUTENBHO 3HAYCHHE OIMYJIMPYEMON BETHYHHEL,
A, — 3nayenue nuppoporo currana no nporokosny HART, nonydenHoe ¢ moMoLIbi0 Iporpam-
met «HARTconfigy.

Haubosnbinee U3 pacCUMTAHHBIX 3HAYEHHI OCHOBHOM INOTPEITHOCTH LM(POBOIO CHrHaa IO

nporokory HART He JOJKHO [peBBILIATh COOTBETCTBYIONIETO 3HAYEHHMS, YKa3aHHOro B Tabmuue 1.1.
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6.5.5 OmpeneneHne OCHOBHBIX IOTPENIHOCTEH aHAJIOTOBOTO CHTHAIA IOCTOSHHOTO TOKA
¢ po-aHaaoroBoro npeobpasonarens bPU3.

6.5.5.1 IToxgroraenuBator MKCY-2012 umm Fluke 8508A k pabote B pexxume u3MepeHus Io-
CTOSIHHOTO TOKa ¥ MOAKITIIOUArOT ero K Beixoay BPU3 ¢ nomomero kabens KM201211.

6.5.5.2 ina «3JIEMEP-BPU3 TM1-Ex» ¢ nomomreio nporpammbl K HARTconfigy Ha 3aknan-
Ke «TOKOBBIi BBIXOA» YCTAHABIHUBAIOT PEXKHM (PUKCHPOBAHHOTO TOKA C 3HA4YCHHEM [ = 4 MA.

6.5.5.3 C nomomrio UKCVY-2012 unmu Fluke 8508 A n3mepsror Bexoano# tok I, «JIEMEP-
BPU3 TMI-Ex».

6.5.5.4 PaccunThIBalOT 3HaYeHUE abCOMIOTHOM IOTPEUIHOCTH AHATOTOBOTO CUIHAJIA IIOCTOSH-
HOro Toka nu¢po-ananoroporo npeodpazonarens «3JIEMEP-BPU3 TM1-Ex» o popmyne

A= I, - 1. (6.5)

6.5.5.5 IloBropsror nm. 6.5.5.2, ..., 6.5.5.4 wia pukcupoBaHHEIX TOKOB 8§, 12, 16 1 20 MA.

6.5.5.6 3nayenus abcomorHbx norpemuocreit «9JIEMEP-BPU3 TMI1-Ex», pacc4nTaHHBIX
1o ¢popmynam (6.1) — (6.5) B kaxa0il M3 MOBEPAEMBIX TOYEK, HE JOJDKHBI IPEBBIIATH NIPEAEIOB J10-
IIyCKaeMBbIX abCOJIOTHBIX NMOTPEMIHOCTEH, yKa3aHHbIX B Tabauue 1.1.

6.5.6 OnpeneneHre OCHOBHBIX mNpuBeaeHHBIX mnorpemHocTe «JIEMEP-BPU3 420-Ex»,
«2JIEMEP-BPU3 420P-Ex» npu paboTe ¢ BXOJHBIMU CHTHAJIAaMH NTOCTOSHHOT'O TOKa BBIIOIHSIOT B
CleyIoLEeH nocie10BaTeNbHOCTH.

6.5.6.1 TToaxmrovarot Ko Bxoay npoBepsemoro «JIEMEP-BPU3 420-Ex», « 3JIEMEP-BPU3
420P-Ex» UKCY-2012 B pexuMe 3MyJISLMK C BOCIPOU3BEAEHUEM CUTHATIA B BUAE CHJIBI ITOCTOSH-
Horo Toka kabenem «KM201211».

6.5.6.2 JInsd u3MepeHHs TOKOBOTO YHH(HIMPOBaHHOTro curHaiga nojkmoyanT «JIEMEP-
BPU3 420-Ex», «3JIEMEP-BPU3 420P-Ex» xk UKCVY-2012 xabenem «KN201211».

6.5.6.3 ITocnenoBatenbHo ycraHaBnuBaloT ¢ nomornso MKCY-2012 3nauenne amynupyemo-
ro (IeicTBHTENBHOTO Iy) TOKA, COOTBETCTBYIOLIEE 5, 25, 50, 75 1 95 %.

6.5.6.4 C nomompro MKCVY-2012 usmepsror 3Hauenue toka /, Ha Bbixone «3JIEMEP-BPU3
420-Ex», «OJIEMEP-BPU3 420P-Ex».

6.5.6.5 OCHOBHYIO NPUBEACHHYIO MOTPEITHOCTD 10 H3MEPSIEMON BEIMYMHE PACCYHTBIBAIOT T10

bopmyne
I, -1
Y, =—5———L)x100%, (6.6)
(4, -1,)
rae [, — HHXHHHK npejen Quana3oHa BXOJHOTO CHTHAIA B BUJE CHIIBI IIOCTOSHHOTO TOKA;
I, — BepxHHit mpejen Axuana3oHa BXOJHOTO CHIHANA B BUJIE CHJIBI IIOCTOSHHOTO TOKA.

6.5.6.6 «QJIEMEP-BPU3 420-Ex», «3JIEMEP-BPU3 420P-Ex» cuuTaroT BBIIEPXABIINM
UCIBITAHHE, €CIM OCHOBHAs IPHBEICHHAS MOTPEIHOCTh MO HU3MEPIEMON BEIMYHHE HAXOIUTCS B

npejeniax, yCTaHOBIEHHBIX B Tabnue 1.2.
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7 O®OPMJUIEHHME PE3YJIbTATOB INOBEPKH

7.1 TlonoxurtenbHbie pe3ynabTarsl nosepkn BPHU3 ohopMIsioT CBHACTEILCTBOM O MOBEPKE 110
dopme, ycranoBeHHOI B 10KyMenTe «[TOpAI0K NPOBE/ICHAS OBEPKH CPEICTB H3MEPEHHiA, Tpebo-
BaHHA K 3HAKY MMOBEPKH H COJEPKAHHIO CBHCTE/IbCTBA O NMOBEPKE), YTBEPKICHHOMY MPUKA3OM
Munnpomropra Poccun ot 2 urons 2015 r. Ne 1815 wim 0TMETKO#H B nacnopre W HAaHECCHHEM 3Ha-
Ka MOBEPKH.

7.1.1 PesynwtaTel nosepka bPU3, ckoH(urypHpoBaHHBIX 10 KOHKPETHBIH THII BXOZHOTO
currana (n. 6.5.1.5), opopmusior ¢ obs3arenbHbiM yKazaHHeM B CBHIETEILCTBE O MOBEPKE HIH
nacnopre HHdopmaluu 06 odbeMe NPOBEAEHHOI NOBEPKH.

7.1.2 3HaK NOBEPKH HAHOCHTCS HA KOPIYC H (MJIH) CBHAETENLCTBO O NMOBEPKe, H (M) B mac-
IOPT.

7.2 llpu orpunarenbHbIX pesyibTarax nosepkd BPU3 e nomyckaroTes K NPHMEHEHHIO /10
BBISCHEHHS [IPHYMH HEHCIIPABHOCTEH H HX YCTPaHEHHA.

Tlocne ycrpanenus 0OHApyKeHHBIX HEHCIPABHOCTEH MPOBOSAT MOBTOPHYIO MOBEPKY, Pe3yJib-
TaThl HOBTOPHOIi MOBEPKH — OKOHYATE/ILHBIE.

7.3 OrpunarensHbie pe3yastarsl nosepku BPU3 odopMisior u3BelleHHEM O HENPUTOIHOCTH
no Qopme, ycraHoBieHHOH B HokymenTe «[lopsioK MpoBeleHHsS MOBEPKH CPEACTB H3MEDEHHH.
TpeOOBaHKsA K 3HAKY MOBEPKH W COJCPKAHHIO CBHIETEILCTBA O MOBEPKE», YTBEPKICHHOMY TpHKa-
3oM Munnpomtopra Poccuu ot 2 mions 2015 r. Ne 1815, cBuaeTenscTBO 0 npebiayiieii noBepke

aHHYIHpYI0T, a BPU3 He momyckaioT K NPUMEHEHHIO.

Pa3paboTyHKH HACTOSAIIECH METOAMKH:

Hagansauk OC u T/1
000 HIIIT «JIEMEP» M oz e JLU. TonGuna

Hagvameuuk HUO 207
OI'YIT « BHUUMC» . A.A. Urnaros

15



NPAJIOKEHHUEA

CxeMblI YIeKTpHYecKHe NOIKII0YeHHH

Kn201241

Bn i .
=18..428B 8 z
+ |- g ©

1. 3. 1p{3.
\ KCY-2012

L— > & mAmB,BOM
—— > | & wvAMBB

i[ol) & Om

@ )
zl 8
3] 8 Kin2012I1

Pucynok A.1 — Cxema JIeKTpHIECKAS noaxmouenuit bPU3 420-Ex/K1-12
IpH MOBEPKeE 10 TOKy 4-20 MA

+Up -Up| 3 3 b
e

24

<

KW12012i2

[
=18..428

BE 3.—G.2 d) Om

pacH

@ CUH.

MNKCY-2012

K|

" L—{ > | & wvAMBB
“p Lo g0
% ———-D ¢ mA, MB, B, Om
32
£ Yoo
BbiX T

B

Pucynok A.2 — Cxema 3JICKTpHIeCKad noaxmouenuit BPU3 420P-Ex/K1-12
IpH moBepKe Mo ToKy 4-20 MA

KN201241




IIponoskeHHe NPHIOKEHUS A

Kin201211

UNKCY-2012
_" ) ¢ ™A, MB, B, Om

¢ ™A, MB, B

— > ldom

H

@)
e e & &
\SIII\S 2 ¢ KWU2012R2

Pucynox A.3 — CxeMa 3eKTpHIeCKas noaxrouenniit BPU3 TM1-Ex/K1-12
IIpH TIOBEPKE 10 CONPOTHBJICHUIO (10 HART 1 BBIXOZHOMY TOKY)

Kin201211

CHH.

=18..428B
A
@) @

-6 MNKCY-2012

BbiX

wup-Up|fy /1[+20 -20 é
[~ — > ] & wvAMBB

K4 K3 K2 K1 (.P Q)OM

& ™A, MB, B, Om

BX
ET § Ku2012U

Pucynok A.4 — Cxema 3neKTpuyecKas nomouennii BPU3 TM1-Ex/K1-12
TIpH [IOBEPKE 10 HAIIPSIKEHUIO (mo HART u BbIXOZHOMY TOKY)

17



