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1 BBEJAEHHUE

1.1. Hacrosmas MeToaMKa paclpoCcTpaHieTcs Ha MOAYIM BBOJA aHAJIOTOBBIC
n3Mmeputenbible MBA8 (B nmampHelilieM MO TEKCTY HMEHyeMble «Moayiib» win «MBAS8»),
NpeHa3HaYeHHbIC JJIsI M3MEPEeHUs TEeMIIepaTypbl, a TaKkKe APYruX (U3NYECKUX MapamMeTpoB,
NpeBapUTEIbHO NMPeoOpa30BaHHBIX B YHU(DHUIMPOBAHHBIA 3JIEKTPUUECKUI CUTHAI TOCTOSHHOTO
TOKa WM HaNpsDKEHHS C TIOMOIIbI0 TOAKIIOYEHHBIX K HEMY MEpBHUYHBIX INpeoOpasoBateneit
(maTuMKOB), M TIepeaYn U3MEPEHHBIX 3HaYeHUIT Ha |BM-coBMeCTHMBIN KOMITBIOTEp 10 UHTEpQECy
RS-485.

1.2 MeToauka ycTaHaBIMBAET M OIpEENseT ONepaluyu, CPEeACTBA U METOMAbl MPOBEICHHS
MIEpBUYHON U meproandeckoii mosepok MBAS.

1.3 Homunanenbeie cratuueckue xapaktepuctuku (HCX) mepBuuHbBIX mpeoOpasoBareneid,

JAWaria3oHbl I/ISMCPCHI/IH, pa3pema}oma;1 CHOCO6HOCTI) MOZ[yJ'ISI HpI/IBeI[eHI)I B Ta6J'II/ILIe 1
Ipumeyanne — Equaunsl H3MEpeHUs MMapaMeTpoB, OTOOpPaKaeMBIX Ha MOHHUTOPE KOMIIBIOTEpA,
COOTBETCTBYIOT IIPHUBEICHHBIM B Tabmie 1.

Tabnuna 1 — O603HaYeHus NepBUYHBIX NpeoOpa3oBaTesel, 1uana3oHbl H3MEPEHHUs, pa3peLIaroIast
cniocobHocTh, ux HCX 1 mpenen 0CHOBHOM MpUBEAEHHON MOTPEIIHOCTH MPH U3MEPEHUH BXOIHBIX
IapamMeTpoB

Y cnoBHOE 0003HAYCHHE Hunanazon Pazpemaromas [Ipenen nonmyckaemoit
MEPBUYHOTO H3Mep eHUSI CIIOCOOHOCTh OCHOBHO¥ MPHUBEICHHOM
peoOpa3oBaTess U ero norpenHocTy, %
HCX
TepmonpeoOpazoBatenu conporusnenus no 'OCT 6651
TCM (Cu50) Wi = 1,4260 —50...+200 °C
TCM (50M)  Wy90=1,4280 —190...+200 °C
TCIT (Pt50) Wi = 1,3850 —200...+750 °C
TCIT (50I1)  Wigo =1,3910 —200...+750 °C
TCM (Cu 100) Wioo = 1,4260 _50...+200 °C
TCM (100M) W= 1,4280 —190...+200 °C
TCIT (Pt 100) W0 =1,3850 —200...+750 °C
TCIT (100IT) W00 =1,3910 —200...+750 °C
TCH (100 Ni) W90 =1,6170 —60...+180 °C
TCM (Cu500) Wig =1,4260 50...+200 °C .
TCM (500M) Wigo= 1,4280 ~190...+200 °C 0,01°C + 0,25
TCII (Pt500) Wi = 1,3850 —200...+750 °C
TCII (500IT) W00 =1,3910 —200...+750 °C
TCH (500 Ni) W00 =1,6170 —60...+180 °C
TCM (Cu 1000) W1go = 1,4260 -50...+200 °C
TCM (1000M) W;00= 1,4280 -190...+200 °C
TCII (Pt 1000) W0 = 1,3850 —200...+730 °C
TCII (1000I1) W00 =1,3910 —200...+750 °C
TCH (1000Ni) W00 =1,6170 —60...+180 °C
TCM (53M) W= 1,4260 —190...+200 °C
(ITo necranmapTzoBanHoi HCX
TCM rp. 23)
ITpeoGpasoBatenu Tepmosnextpuyeckue mo 'OCT P 8.585
TXK (L) —200...+800 °C
TXKK (J) 200...+1200 °C
THH (N) 200...+1300 °C
TXA (K) 200...+1300 °C




TIIII (S) 0...+1750 °C 0,01°C + 05
TIII (R) 0...+1750 °C
TIIP (B) 200...+1800 °C
TBP (A-1) 0...+2500 °C
TBP (A-2) 0...+1800 °C
TBP (A-3) 0...+1800 °C
TMK (T) —200...+400 °C
Nctounuku curnanos nocrostaaoro Toka mo 'OCT 26.011

0...5MA 0...100 %
0...20 MA 0...100 % 0,01 % + 0,25
4...20 MA 0...100 %

VcTounuku curHanoB noctosHHoro Hampsbkenus no I'OCT 26.011
-50,0...+50 MB 0...100 % 0,01% + 0,25
0...1B 0...100 %
IIpumeuyanus

1 Wipo— oTHOIIEHHE conpoTuBIIeHNs nartanka npu Temmeparype 100 °C x ero conporusneruro mpu 0 °C
2 Paspemaromas crocodrnocts pasna 0,01°C (%) npu ncnonb3oBanun nporpaMmeoro obecnedenus «110 OBEH»

1.4 MexnoBepOoYHBIif HHTEpBAI MOIYJIEH — 2 To1a.




2 OIIEPAIIMH IIOBEPKH

2.1 I[J'ISI MMPOBCACHWA IIOBCPKU BBIIOJIHAIOTCS OIICpAllNN, YKA3aHHBIC B Ta6J'II/ILIe 2.

Tabnuna 2
HauMeHOBaHUE OIEpanuu Howmep mynkra IIpoBeneHye Onepauy Ipy MOBEPKE
METOIUKH - -
MEPBUYHOM MIEPUOTUIECKOM
Brenrauii ocMoTp 6.1 Jla Jla
OnpeneneHne 3K TPUIECKOTO 6.2 Her Ja
CONIPOTUBJICHUA U30JIAITUN
OmnpoboBanne 6.3 Ja Ja
OnpeneneHre OCHOBHOM TIPUBEICHHON 64 Ja Ja

TIOTrPEHIHOCTH ITPU U3MEPCHNUN BXOIHBIX
mapameTpoB




3 CPEACTBA ITIOBEPKH

3.1 Ilpun mpoBeneHHUM TOBEPKH MOMYNEH OJDKHBI MPUMEHSTHCS CpPEACTBA H3MEpEeHHH U
BCIIOMOTaTeNIbHOE 000pYI0BaHKE, YKa3aHHbIE B TaOIHLIE 4.

Tabmuma 4

HaumMmeHoBaHue U THII

OCHOBHBIE XapaKTEPUCTUKHU

[pubop 11 MOBEpPKH BOIBTMETPOB
muddepeHnnanbHEI BoapT™MeTp B1-12

Kommapatop manpsoxerns P 3003 mmm
Kam6parop nanpspxenus [1320

Kamabparop Toka I1 321

Marasus conpotusienuii P4831. TOCT 23737-79

BonbsTMmeTp yHUBEpCATBHBIN
B7-53/1

Cexyrnmomep COIlmp-2a-2-010

(Merommerp M4100/1, 100B)
(Merommetp M4100/3, 500B)
Yacroromep Y3-63

Tepmomerp TJI-4

Bapomerp-aneponn M-67. TY 250-1797-75
[cuxpomerp MB-4M. TY 2516-07-054-85

Anantep unrepgeiica AC3 (npeanpustre-u3roToBUTENb
«I[10 OBEH»)

IBM-coBMeCTHMBII KOMITBIOTEP C YCTAaHOBIICHHOH
nporpammoii «Korduryparop MBA8»

KomrercanmoHHbIe TEPMOAJIEKTPOTHBIE TIPOBOIA

Cocyn [Iproapa uinu TepMocTar HyJeBOH TEMIIEPATYPhl

Krnacc TounocTr B pexxume kamubparopa
Hanpsokeruit — 0,0008

kiacc Toanoctu 0,0005
npexen 100 mB, d=+0,015%

ocHoBHas norpemHocTs + 0,01% B nmamazoHe oT 10° 50
10A

Knace Tounoctu 0,02/240°
manaszonsl m3mepenns (0...300) B, (0...1) A

Hena nenenus 0,2 ¢; Kimace Tounoctu 2

Kitace rounoctn 1,0 auanason uzmepenust (0...500 )MOwm
Kitace rounoctu 1,0 nuanaszon usmepenus (0...500) MOm
Juarmazon n3mepenus 0,1'-200 MI'

Kmacc Tounoctu 1,5

JNuarrazon nzmepenns 0-50 °C
Ilena nenenns —0,1°C
TIMorpemmnocts — 0,2 °C

HCX npeobpazoBanust curaana coorserctByer HCX
Tepmorap (cM. Tabmiy 1)
CrabwisHocts + 0,1 °C

IIpumeyanne — Jlomyckaercs IpUMEHEHNE APYTUX CPEICTB M3MEPEHHS M HCIBITATEIHHOTO 000pYyZOBaHMA,
00ecIeunBaIOIINX HEOOXOIMMbIE OCHOBHBIE MApaMeTPhl U XapaKTePUCTUKH (MOTPEIIHOCTh KOTOPBIX HE MPEBBILIACT Y5
nperena I0myckaeMoro abCOMIOTHOrO 3HA4eHMs OCHOBHOHM morpemHoctd noBepsiemoro npubopa (TOCT 22261 -

94)).




4 TPEBOBAHUSA BE3OITACHOCTH

4.1 Monynb otTHOcHTCs K Kiacey 3auuTthl 0 mo 'OCT 12.2.007.0-75.

4.2 Tlpu mpoBeAeHUHU MOBEpKHU HeobOxonumo cobmonars TpeboBanus ['OCT 12.3.019-80,
«[IpaBun TeXHHUUECKOW OSKCIUIyaTalldd »3JIEKTPOYCTAaHOBOK MOTpeduTenei», «llpaBun TeXHUKH
0€30MacHOCTH NP KCILTyaTALUH HJIEKTPOYCTAaHOBOK MOTpeOHTEIeH».

4.3 Ha KOHTaKTax KJIEMMHBIX KOJIOJIOK MOJYJISI TIPU AKCILTyaTalliy — HANPSHKEHUE MTUTaHMS,
OIIAaCHOE JUIs 4EJIO0BEYECKOM JKU3HHU.

4.4 Jlwobwie nmoaxmoueHnss Kk MBA8 npou3BoJUTH TOJNBKO NMpPU OTKJIFOUYEHHOM MUTAHHU
MOZYJISI.

45 K pabote ¢ MoayiaeMm JOJDKHBI JOIMYCKAThCS JIMIA, HM3YYUBIIHE PYKOBOJCTBO TIO
skcrryaTarm MBAS.

5 YCJIOBUS TOBEPKHU M TIOATIOTOBKA K HEH

5.1 YcaoBusi noBepku
ITpu npoBeeHUH TOBEPKU HEOOXOMMO COOIIIOIAT CJIEYIOIIHE YCIOBHS |

TeMIIepaTypa OKpYKarOIIEro BO3ayxa (20£5) °C;
OTHOCHUTEJbHAs BIAKHOCTB BO3IyXa 30...80 %;
arMoc(epHOe JaBlICHUE 84,0...106,7 kIla
HaIpsDKEHUE TIUTAFOIICH CeTH (220 +11) B;
YacTOTa MUTAOIICH CeTH (50 £ 1) I';

5.2 ToaroToBKa K MOBepKe

5.2.1 TMoaroToBUTH K paboTe MOBEPSAEMBI MOIYJIh W BBIACPKATh €r0 MPH TeMIepaType
MOBEPKH HE MEHEE JIBYX YacoB.

5.2.2 TlogrotoButh K paboTe STaJOHHOE OOOPYIOBaHHE, HWCIOJIB3yeMOE B TIOBEPKE, B
COOTBETCTBHH C €T0 IKCILTYyaTAIIMOHHOMW JJOKYMEHTAIIUEH.

6 IPOBEJAEHUE ITOBEPKH

6.1 BHemiHuii ocMOTp

6.1.1 [Ipu npoBeieHNH BHEITHETO OCMOTpPA BU3YaJIbHO MPOBEPSIOTCS:

— OTCYTCTBHE MEXaHUYECKUX MOBPEKICHUIN KOpITyca MOy,

— OTCYTCTBHE MEXaHUYECKUX MOBPEKACHUHN BHIXOIHBIX KIIEMMHBIX COeIMHHUTENCH;

— HalIM4#e Ha MOJyJIe He00X0AMMON MapKUPOBKH;

— HaJIM4He KCIUTyaTallMOHHOM JOKYMEHTAIUHU, BXOIIEel B KOMIUIEKT nmoctaBku MBAS.

6.1.2 Ilpu oOHapyXeHMH MeXaHM4YeCKHX JAe(eKTOB, a TakXKe IpPH HECOOTBETCTBUU
MapKHPOBKU WUJIM KOMIUIEKTHOCTH 3KCIUTYaTallMOHHOW JOKYMEHTAIUH, OTIPEaesieTCcs BO3MOKHOCTb
JaabHENIIEero UCTOMb30BaHUsI MOYIIS MO Ha3HAYECHUIO.

6.2 IIpoBepka 3/1eKTPUYECKOT0 CONPOTHBJIeHUs u3oasinuu MBAS

6.2.1 IIpoBepKy 3MEKTPUIECKOTO COMPOTUBIICHUS U30JIIIIUN B HOPMAIBbHBIX KIMMAaTHUECKIX
YCIOBHSIX M IpU TEMIEpaType OKPYXAloUIero BO3AyXa, COOTBETCTBYIOLIEH €€ BEepXHEMY
npeaeNbHOMY 3HAYEeHHIO, POBOAMUTH Mo MeToauke, usnoxenHod B 'OCT 12997-94. Ha Bpewms
ucnbpiTaHUN KOHTAakThl ¢ 4 mo 15 m ¢ 20 mo 31 BKIIOYUTENIHLHO COCAMHUTH MEKIY CO00M
MepeMbIYKaMH.

W3mepenune COMPOTHBICHUS H30JALMU TMPOBOAUTH MNpU momomu merommerpa M4100
COOTBETCTBYIOIIEH MOAN(DUKAIIH.



6.2.2 BenuunHa WCHBITATEIHLHOTO HAMPSOKEHHUS IMOCTOSIHHOTO TOKa TPH  HM3MEPCHUHU
COMPOTHBJICHHUS U30JSIIIMK ¥ HOMEPa KOHTAKTOB JJISl €T0 IO IKJIFOUCHHS TIPUBEICHBI B Ta0HIIE 5.
Tab6muma 5

UcneiTarensuoe Homepa KOHTaKTOB JJ1s1 TOAKIIOUEHUS
HanpsixeHue, B WCTIBITATEILHOTO HaPSHKEHUS
(T Mmerommerpa)
500 (M4100/3) koHT. 1 u xouT. 19, 21
100 (M4100/1) Kopmyc u KoHT. 1, 19, 21
KOpITYC ¥ KOHT. 7

6.3 OnpodoBaHue

6.3.1 Coopka cxemul nookouenus

6.3.1.1 Coeaunuth MoOAydb ¢ azanTepoM wuHTepdeirica AC3 M mnHTaOlmeld CeThio B
COOTBETCTBHM CO CcXeMoW moakitoueHusi (pucyHok 1). [ToakmroyuTh K mepBoMy BXOAy HpubOopa
kanuOparop B1-12.

Coenunute amantep uHTepdeiica AC3 ¢ KOMOBIOTEPOM B COOTBETCTBUU CO CXEMOH
MIOJIKJTIOYEHHS, IPUBEIEHHOHN B PYKOBOJACTBE MO 3Kcrryaranun AC3.

Anmaparypy BblAEp)KaTh BO BKIFOUEHHOM COCTOSHHH He MeHee 20 MUH., a 3aTeM POBEPUTH
HaJIM4Ke CBA3U MOJYJISl C KOMITBIOTEPOM.

6.3.1.2 B cooTBeTCTBUH € yKa3aHUAMHU PYKOBOJCTBA IO SKCIUTyaTal[y IPOBEPUTH BO BCEX
KaHajax 3aJaHHble 3HAYCHUsS MapaMETPOB KOPPEKIMH W3MepseMblX BenuuumH IN.SH (caBur
XapaKkTepUCTUKK) U IN.SL (HAaKJIOH XapaKTEPUCTHUKH) U YCTAHOBUTH MX PABHBIMH COOTBETCTBEHHO
000.0 u 1.000.

6.3.1.3 B cooTBeTCTBHHM C yKa3aHUSMHU PYKOBOJICTBA MO 3KCILIyaTallUd OTKJIIOYHTH BO BCEX
KaHajax nupoBbie QUIBTPHI, YCTaHOBUB B mapametpax iN.Fd (mocrosHHas BpeMeHu (QuibTpa) U
in.FG (nomnoca nponyckanusi GUIbTPa) HyJICBbIC 3HAYCHUS.

Ipumeuanne — JleiictBus, Boimonusemble mo n. 6.3.1.2, 6.3.1.3, kpome ompoOoBaHUS
MOJYJIs, CITy>KaT OJHOBPEMEHHO U JIJIs MOJTOTOBKY MPOBEJCHUS AAJbHEHIINX OTepauii.
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6.3.2 Ilposepka ucnpagnocmu pabomuvt KAHAI08

6.3.2.1 [Tonates Ha BXOJ MEpBOro KaHaia ¢ kanuoOparopa B1-12 nanpsokenue, pasHoe 0,5 B.

6.3.2.2 3adukcupoBaTh 1O TIOKa3aHUSAM Ha MOHHUTOPE KOMITBIOTEpA U3MEPEHHBIC MOYJIEM
BXOJTHBIC TIAPAMETPHI.

6.3.2.3 TlogaTh MociieIOBATEILHO HA BXOJBI OCTAJIBHBIX KaHAJIOB HAIPSHKCHUE, PABHOE
0,5 B ¢ xanubparopa B1-12.

6.3.2.4 3adukcupoBaTh N0 TOKa3aHUSAM Ha MOHHUTOPE KOMITBIOTEpA U3MEPEHHBIC MOYJIEM
BXOJTHBIC TTAPAMETPHI.

6.3.2.5 PaccunrtaTh OCHOBHBIC MNPHUBEAEHHBIC TOTPEITHOCTH IMPH H3MEPEHHH BXOHBIX
napameTpoB 1o GopmyIie:

g= 1, - Hyey - 100%, (1)

HOpM
e [y — U3MEpPEHHOe TMpHOOpPOM 3HAYeHHWE MapaMeTpa B  3aJaHHOU
KOHTPOJILHOH TOUKE;
ITycx = 0,5 — 3HaueHwe mapamerpa B KOHTPOJILHOHM TOUKe, cooTBeTCTBYIOMEee HCX
MIEPBUYHOTO MpeoOpa3oBaTes;
[Tuopw = 1,0 — HOpMHpYIOIIIEE 3HAYEHHE, PABHOE PA3HOCTH MEKITY BEpXHEH U HIDKHEH
rpaHuLeH Tuana3oHa u3mepenus Bxoanoro curaaia (100% u 0 %).
6.3.2.6 Moaynp cyHTaTh NPOLISAUINM TPOBEPKY, €CIH pPACCUUTAHHbIE OCHOBHBIC
MpUBEIEHHBIC TIOTPEITHOCTH MPU H3MEPEHUH BXOIHBIX TTapaMeTpoB He mpeBbimatoT + 0,25 %.
6.4 OmnpenejieHne OCHOBHOII NMPHUBEIEHHOH NMOTPENIHOCTH TPH W3MEPEHHH BXOTHBIX
napaMeTrpoB
6.4.1 Onpeoenenue 0CHO6HOU NPUBEOCHHOU NOZPEUWIHOCHU NPU UBMEPEHUU 6X0OHbIX
napamempoé npu npoeeodeHuu nePeutHoNl no6epKu
6.4.1.1 ToToBUTH TEPBBI KaHaT MOIYJAs K TPeoOpa30BaHUIO BXOJHOTO CHTHajla B
cootBetcTBuU ¢ HCX Tepmomaper TXK(L).
6.4.1.2 TToAKJIIOYNUTE KO BXOJy TMOBEPSIEMOro Mmpubdopa TepMOAIEKTpoaHbIe mpoBoaa, HCX
KOTOpBIX, cooTBeTcTBYIOT HCX mnpeoOpazoBanus TepMomnapbl. KOHIBI MPOBOJOB COCIMHUTH
(ckpyTKO¥#) ¢ MeAHBIMH TPOBOJAAMH M chad uX (CBOOOIHBIC KOHIIBI) MOMECTHTh B HYJICBOU
TEepMOCTaT C AUCTUUTMPOBAHHOM BOJON M TAlOUIMM JIbJAOM, He MeHee 4yeM 3a 0,5 u mo Hauama
noBepku. KOHIIBI MEeTHBIX MPOBOJIOB MOAKIIOYUTH K KAIHOPATOPY HATPSIKEHUH.
[ToxmroueHre MPOU3BOAMTE 110 CXeMe, N300pakeHHOM Ha pUCYHKE 2.

MBAS
e 15| 1
Kanubpatop |+ +
HanpsXxeHwi / \ 0e 16| 2 kauan 1
O —he 173
MEILHSIE NPOBORE KOMNEHCALMOHHBIE NPOBOLA TXK(L)
cnait

Pucynok 2

6.4.1.3 [IlocnenoBarensHO ToOAaBas C KanuOpaTopa HaNpsDKEHUM — HaNpsDKEHHS,
COOTBETCTBYIOIIME KOHTPOJBHBIM TOYKaM HM3MEPSIEMOro Iuama3oHa, MpHUBEICHHBIE B Tabmwie 6,
3a()MKCUPOBATh MO YCTAHOBUBIIKMMCS MOKA3aHUAM MOHUTOpPA U3MEPEHHYIO MOAYJIEM TeMIepaTrypy
JUIA KQXJIOM U3 9TUX TOYEK.



Tab6muia 6 — Mepsr Hanpsbxenust (MB), Temmniepatypa B cootBerctBrn ¢ HCX tepmomnapsi (°C)

YV CIIOBHOE 0GO3HAUCHIE KoHTpostbHBIE TOUKH H3MEPSIEMOTO Thana3ona, %o
TePMOTIaphI
0 5 25 50 75 95 100
TXK (L) -9,488 | -7,831 | 3,306 22.843 | 44,709 | 62,197 | 66,466
(-200) | (-150) | (50) (300) (550) | (750) (800)

IIpumeyanue — B ckoOkax ykaszaHsl 3HadeHUs Temmepatypsl mo HCX tepmomnapsr

6.4.1.4 Paccuutarh UIA KaXKIOH KOHTPOJBHOH TOYKM OCHOBHYIO TMPHBEICHHYIO
MOrPEIIHOCTD TIPU U3MEPEHUH BXOHBIX MTApaMeTpoB (TeMrepatypsl) Mo GpopMmyJe:

gl — THS‘M B THCX i 100%’ (2)

HOpM

Iie  Q1— OCHOBHas IpUBEAEHHAs norpemHocTs MBAS npu u3MepeHny TeMneparyphl;

Tww — U3MEPEHHOE MOJYJIEM 3HAUYECHHUE TEMIIEPATYPhI B 3aJaHHON KOHTPOJIbHON TOUKE;

Thex — 3Hau€HWe TeMIepaTrypbl B 3aJaHHOM KOHTposnbHOM Touke mno HCX
TepMoIIpeoOpa3zoBaTels;

Thwopw — HOPMHUPYIOLLEE 3HAUCHHUE, PABHOE PA3HOCTU MEXIy BEPXHEH M HWKHEH I'paHULECH

JMara3oHa u3MepeHus temneparypsl (koHTposbHbIe Toukd 100 % u 0 %).

6.4.1.5 Moaynb cunTarth NPOLIEAIINM UCIIBITAHUS, €CIIM 3HAYCHHs OCHOBHOW MpUBEAEHHON
MOTPEIIHOCTH NPHU U3MEPEHUH BXOAHBIX ITApaMETPOB COOTBETCTBYIOT Tabnure 1.

6.4.2 Onpeoenenue 0CHO6HOU NPUBEOCHHOU NOZPEUWIHOCMU NPU UBMEPEHUU 6X0OHbIX
napamempoe npu npoeedeHuU REPUOOUYecKoil noepKu

6.4.2.1 Ilpu npoBeAeHUU MEPUOANYECKON MOBEPKH OIpEeeHIHEe OCHOBHOW MpUBEIEHHOMN
MOTPEIIHOCTU TPU HM3MEPEHHHM BXOAHBIX MNapameTpoB mpoBoAuTh Mo HCX Tex naT4mkoB, C
KOTOpBIMH paboTaeT Moaysb (B TOM ciydae, KOrJa MepedyeHb IAaTIYMKOB C KOTOPBHIMU paboTaeT
MOJIYJIb U3BECTCH).

Ecnu nepedeHp nepBUYHBIX IpeoOpazoBaresiell ¢ KOTOPBIMU paboTaeT MOIYNb HE U3BECTEH
JOMYCKaeTCs MPOBOAUTH NEPHUOANIECKYIO TIOBEPKY [0 METOIUKE MEPBHYHOM MMOBEPKH.

IIpumMeyaHne — METO/IBI OTIPENIEIICHISI OCHOBHOW MPUBEAEHHON IOTPENIHOCTH MpH paboTe ¢ Pa3HBIMUA THUIIAMU
MIEPBUYHBIX peoOpa3zoBareleil mpuBeneHs! B 1.11. 6.4.2.2-6.4.2.5.

6.4.2.2 Onpeoencnue OCHOBHOU NPUBCOCHHOU NOSPEUWHOCMU NPU USMEPEHUU BXOOHbIX
napamempos npu pabome MOO0yJs C MePMOnpeodpaz0samensimy COnPOmuei1eHus

a) 3HaueHWs Mep COMPOTHBIICHHMS M 3HAYCHHS TeMIepaTypbl B 3aBucuMocTH oT HCX
JaTYMKOB TIPUBEICHBI B TA0JHIIC 7;

0) IlpoBepky MpPOBOAWTH MOCJE MOATOTOBKH MOAYJS s pabOThl ¢ COOTBETCTBYIOIIMM
TEepMOIpeoOpa3oBaresieM COMPOTUBIICHUS.

IIpumeuyanne — ITops ok MOArOTOBKY MOAYIS cM. B PO «MoHTaM».

[TporpaMMHO OTKIFOYHUTE HU(GPOBBIE GUILTPHI BO BCEX U3MEPUTEIIBHBIX KaHAIAX.

B) [lns mpoBeaeHMs TPOBEPKHM MOJKIIOYUTE K BXOJMY IMEPBOrO KaHAIa MOJYJS MaraswH
conpotuBiacHuii tuma P4831. [ToaxmoueHre Mara3uHa COMPOTHBICHHUS K MOYIIIO IPOU3BOAMTE IO
TPEeXMPOBOJHOW CXeme, TpeACTaBlIeHHOW Ha pucynke 3. Ilpu 3ToM  CONPOTUBICHUS
COCMHUTEBHBIX TPOBOJIOB JIOJDKHBI OBITh PABHBI U HE TpeBbIIaTh 15 OMm.

MBASB

P4831 0o 15| 1

R \:@15 2 kaWan 1

o 17| 3

Pucynok 3
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Tabnuna 7 — Mepsi conporusiienns (Om), Temmneparypa B cootBercTBrn ¢ HCX
TepmorpeodpaszoBareits (°C)

VY cIIOBHOE 0603Ha‘ICHI/Ie KOHTpOJIBHLIe TOYKH U3MCPACMOro nuana3oHa, %

TEpPMOTpEoOpazoBaTels 0 5 o5 50 75 95 100
TCM (Cu50) 39,340 | 42,035 |52,662 | 65980 79,297 | 89,952 92,615
Wi = 1,4260 (-50) (-375) | (125) | (75,0) 1375) | (1875) | (200)
TCM (50M) 8,140 12,457 | 29,960 | 51,070 | 71,923 | 88605 | 92,775
W0 = 1,4280 (-190,0) | (-1705) | (-925) | (50) (102,5) | (1805) | (200)
TCII (Pt50) 9,260 19,340 | 57,287 | 101555 | 142567 | 173,027 | 180,320
W0 = 1,3850 (-200,0) | (-152,5) | (3,5) (275) (512,5) | (7025) | (750)
TCII (501T) 8,650 18,863 | 57,403 | 102,375 | 144,055 | 174,955 | 182,360
Wigo = 1,3910 (-200) | (-152,5) | (37.5) | (275) (512,5) | (702,5) (750)
TCM (Cu100) 78,690 | 84,070 | 105325 | 131,960 | 158,595 | 179,905 | 185,230
W0 = 1,4260 (-50) (-375) | (125) | (750) (137,5) | (187,5) (200)
TCM (100M) 16,280 | 24,915 |59,920 | 102140 | 143,845 | 177,210 | 185550
W0 = 1,4280 (-190) | (-1705) | (-925) | (5,0) (102,5) | (180,5) (200)
TCII (Pt100) 18520 | 38680 | 114,575 | 203,110 | 285135 | 346,055 | 360,640
W0 = 1,3850 (-200) | (-1525) | (37.5) | (275) (512,5) | (7025) | (750)
TCII (1001) 17,300 | 37,725 | 114,805 | 204,750 | 288,110 | 349,910 | 364,720
Wi = 1,3910 (-200) | (-1565) | (37.5) | (275) (512,5) | (702,5) (750)
TCH (Ni100) 69,45 7517 | 100 13541 | 17595 | 213,17 22321
Wigo = 1,6170 (-60) (—48) (0,0) (60) (120) (168) (180)
TCM (Cu500) 39340 | 42035 |526,62 | 659,80 792,97 | 899,52 926,15
W0 = 1,4260 (-50) (-375) | (125) | (75,0) 1375) | (1875) | (200)
TCM (500M) 81,40 12457 | 29960 | 51070 | 719,23 | 886,05 | 927,75
W0 = 1,4280 (-190,0) | (-1705) | (-925) | (50) (102,5) | (1805) | (200)
TCII (Pt500) 92,60 19340 | 572,87 | 101555 | 142567 | 173027 | 180320
W0 = 1,3850 (-2000) | (-152,5) | (3,5) (275) (512,5) | (7025) | (750)
TCII (5001T) 86,50 188,63 | 574,03 | 1023,75 | 144055 | 174955 | 1823,60
Wigo = 1,3910 (-200) | (-152,5) | (37.5) | (275) (512,5) | (702,5) (750)
TCH (Ni500) 347,25 | 37585 | 500 677,05 879,75 | 106585 | 1116,05
Wigo = 1,6170 (—60) (—48) (0,0) (60) (120) (168) (180)
TCM(Cu 1000) 786,90 | 840,70 | 105325 |1319,60 | 158595 | 1799,05 | 1852,30
W0 = 1,4260 (-50) (-375) | (125) | (750) (137,5) | (187,5) (200)
TCM (1000M) 162,80 | 24915 |599,20 |1021,40 | 143845 | 1772,10 | 185550
Wigo = 1,4280 (-190) | (-1705) | (-925) | (5,0 (102,5) | (180,5) (200)
TCII (Pt1000) 18520 | 38680 | 114575 |2031,10 | 2851,35 | 3460555 | 3606,40
Wigo = 1,3850 (-200) | (-1525) | (37,5) | (275) (512,5) | (702,5) | (750)
TCII (100011) 173,00 377,25 | 1148,05 | 2047,50 | 2881,10 | 3499,10 | 3647,20
Wigo = 1,3910 (=200) | (-1565) | (37,5) | (275) (512,5) | (702,5) (750)
TCH (Ni1000) 694,5 7517 | 1000 13541 | 17595 | 21317 22321
Wigo = 1,6170 (-60) (—48) | (0,0) (60) (120) (168) (180)
TCM (53M) 41,711 | 44535 |55825 | 69,930 84,045 | 95334 98,156
Wago = 1,4260 (p. 23morocT | 90 | (-375) | (125) | (79) (137,5) | (187,5) | (200)
6651-78)

IIpumeyanus

1 B cxobkax ykazaHbl 3Ha4eHUA Temmeparypsl mo HCX
2 3uavenws it TCM rp. 23 ipuBeneHsI o HecTaHmapTuzoBanHoi HCX

r) IlocmemoBaTenbHO  yCTaHaBIHMBash  MEpbl  CONPOTHBICHHUS,  COOTBETCTBYIOIINE
KOHTPOJIBHBIM TOYKaM H3MEPsIeMOT0 IMara3oHa 1 npuBeacHHbIe B Tabmuie 7 (i 3anannoit HCX),

3aUKCUpOBaTh MO MOKAa3aHHAM Ha MOHHTOpPE KOMIIBIOTEpAa HM3MEPEHHYI0 MOAYJIEM Ha
IIEpBOM KaHaJjle TeEMIEpaTypy Al KaKA0U U3 3TUX TOYEK.
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n) Paccumrare as KaxkI0W KOHTPOJIBHOW TOYKH OCHOBHYIO TPHBEICHHYIO MOTPELIHOCTH
NPU U3MEPEHHUHU BXOIHBIX MapaMeTpoB (Temrepatypsbl) o ¢popmyie (2).

e) [lnamazon usmepenus temneparypsl (kontposibHbie Toukn 0 % u 100 %) u paccunTaHHast
JUTSL KXKIIOW KOHTPOJIBHOW TOYKH OCHOBHAsI MPUBEICHHAS TIOTPEIIHOCTh PH W3MEPEHHUU BXOIHBIX
napaMeTpOB JOJKHBI COOTBETCTBOBATH Tabuie 1.

6.4.2.3 Onpeoencnue OCHOBHOU NPUBCOCHHOU NOSPEUWHOCMU NPU USMEPEHUU BXOOHbIX
napamempos npu pabome ¢ mepmonapamu

a) K Bxoy mepBoro kaHajia moAKJIFOYUTh KATHOPATOp HANPSHKCHUS.

[MoaxmoueHne K MOIYJIO MPOM3BOJIUTH O CXEME IMOJKJIIOYCHHUS TepMomap K MO,
NPUBEICHHOW Ha pHUCYHKEe 4, UCHONB3YsS TepMOAJIeKTpoaHble mpoBoga, HCX  KoTophIx
cootBeTcTBYIOT HCX mpeobpazoBaHus TepMOIIapHI.

0) YcranoButh THn HCX mnpeoOpasoBarens B NporpaMMHpyeMOM mapametpe in-t
(cm. PykoBozcTBO 10 sKcrutyaraiin MBAS).

B) IlocienoBaTeslbHO YCTaHABIMBAas Ha BBIXOJAE KaauOpaTopa HANpsHKCHUH HAaIpsKECHHS,
COOTBETCTBYIOIIME  3HAYCHMSIM BXOJHOIO CHTHANa B KOHTPOJIbHBIX TOYKaxX, NPHUBCICHHBIC B
tabiune 8 (i 3aHaHHO TaHHOMY BXOJIy THIIA TEPMOTIAPBI), 3a(UKCHPOBATH M0 YCTAHOBUBIIHMCS
MOKa3aHUSAM Ha MOHUTOPE KOMITBIOTEPA U3MEPEHHYIO MOJYJIEM TeMIIepaTypy Uil KaKIOH U3 dTHX
TOYEK.

r) Paccunrate mo dopmyne (2) OCHOBHYIO NpPHBEACHHYIO TOTPEIIHOCTh TPH H3MEPEHHUU
BXOJIHBIX TAPAMETPOB ISl KaKI0H KOHTPOJIBHOH TOUKH.
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Ta6nuia 8 — Mepsr Hanpsbxenust (MB), Temmniepatypa B cootBerctBrn ¢ HCX tepmomnapsi (°C)

VcimoBHOe 0003HayYEHUE

KoHTposbHBIE TOUKH H3MEPsieMOT0 Iana3ona, %

TCpMOITapE! 0 5 25 50 75 95 100
TXK (L) 0488 | —7,831 | 3,306 |22.843 | 44,709 | 62,197 | 66,466
(—200) | (-150) | (50) (300) (550) | (750) (800)
TXKK (J) -7,890 | -5,801 |8010 |27,393 | 48715 | 65525 | 69,553
(-200) | (-130) | (150) | (500) | (850) | (1130) | (1200)
THH (N) 3990 | -2,902 |5098 |18672 | 33,346 | 44,773 | 47,513
(—200) | (-125) | (175) | (550) | (925) | (1225) | (1300)
TXA (K) 5801 | -4276 | 7140 |22,776 | 38323 | 49,746 | 52,410
(—200) | (-125) | (175) | (550) (925) | (1225) | (1300)
TIII (S) 0,000 0552 |3,616 |8170 | 13,305 | 17,507 | 18,503
(0) (87) (437) | (875) | (1312) | (1602) | (1750)
TII (R) 0,000 | 0,552 3795 |8887 |14,798 | 19,705 | 20,877
(0) (87) (437) | (875) | (1312) | (1662) | (1750)
TIIP (B) 0178 | 0,372 1,792 | 4,834 8,956 | 12,666 | 13,591
(200) (280) (600) | (1000) | (1400) | (1720) | (1800)
TBP (A-1) 0,000 | 1,706 10,028 | 19,876 | 17,844 | 32,654 | 33,640
(0) (125) (625) | (1250) | (1875) | (2375) | (2500)
TBP (A-2) 0,000 | 1,191 7139 | 14,696 | 21,478 | 26,180 | 27232
(0) (90) (450) | (900) | (1350) | (1710) | (1800)
TBP (A-3) 0,000 | 1,176 6,985 | 14,411 | 21,100 | 25782 | 26,773
(0) (90) (450) | (900) | (1350) | (1710) | (1800)
TMK (T) 5603 | -5,070 |-1,819 | 4,279 | 12,013 | 19,030 | 20,872
(-200) | (-170) | (-50) | (100) (250) (370) | (400)

IIpumeyanne — 3aadenns Temneparypsl no HCX yka3aHBI B cKOOKax

Jnamazon u3mepenusi Temneparypbl (koHtposbHbie Toukr 0 % u 100 %) u paccuntanHas
JUISL K@KJOW KOHTPOJIbHOW TOYKHM OCHOBHAs MPUBEACHHAS MOTPEHIHOCTh IMPU MU3MEPEHHU BXOJHBIX

rapaMeTpoB J0JKHBI COOTBETCTBOBATH Tabmuie 1.

6.4.2.4 Onpeoencnue OCHOBHOU NPUBCOCHHOU NOZPEUWHOCMU NPU USMEPEHUU BXOOHbIX
napamempos npu pabome ¢ NePEULHbIMU NPeobpazo8amensimi, opMupyrOuWUMU bIXOOHOU CUSHAL
8 6UOe CUCHAIA NOCMOSIHHO20 MOKA
a) K BXxoay Moaynis BMECTO MEpBHYHOTO MpeoOpa3zoBaTess MOAKIIOYHTE KaTHOpaTop TOKa

I1321.

0) YcranoBure THn HCX mnpeoOpaszoBatens B mporpamMMupyeMoM mapameTpe in-t,
3aBUCHMOCTH OT JIMarna3oHa BXOJHOro curnana (cMm. PykoBoncTBo o axcrmyaraimn MBAS).

Tabnuia 9 — Mepsl Toka (MA), m3Mepsiemblii mapametp (% oT quanasoHa U3MEpeHusl)

JlnarasoH BXOIHOTO

KoHTpoNbHBIE TOYKH H3MEPSIEMOTO Jrana3ona, %

CUTHa1a
0 5 25 50 75 %5 100
0..5MA 0000 | 0250 | 1,250 | 2500 | 3,750 | 4,750 | 5,00
(0,0) (500 | (250) | (500) | (750) | (950) | (100,0)
0...20 MA 0000 | 1,00 500 | 1000 | 1500 | 19,00 | 20,00
(0,0) (50) | (250) | (500) | (750) | (950) | (100,0)
4 20MA 4,00 4,80 800 | 12,00 | 1600 | 1920 | 20,0
(0,0) (50 | @50 | (5000 | (750) | (95.0) | (100,0)

IIpumeuanue — B ckoOkax MpuBeIeHBI 3HAYCHUS H3MEPSIeMOro mapaMerpa B coorBercTBrm ¢ HCX

B

Ipumeuyanne — IloakmoueHue kamumOpatopa Toka II 321 k MOAYITIO OCYIIECTBISATH

COIJIACHO CXEMBbI MOJKIIFOUEHUs, IPUBEACHHOM Ha pUCYHKeE 4.
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B1-12 MBAS
o& 151

DS 16| 2 kanan 1
R=1000m —
-1 [1] |—:|& 1713

+

Pucynox 4
BHUMAHUE - [loaxmouenue xanuoparop Toka II 321 Kk BXOAHBIM KOHTaKTaM MOAYJS MOKET
OCYIIECTBISTHCS TOJBKO TOCJE YCTAHOBKM HAa HHMX IIYHTHPYIOIIETO PEe3UCTOpa COMPOTUBICHHEM
100 Om (¢ momycTuMbIM OTKIOHeHHEM He Ooitee 0,1 %0).

B) YCTaHOBUTH IS MOBEPSIEMOT0 KaHaia B mporpammupyemom napamerpe Ain.L («Hrokwsst
rpaHMila M3MEPEHHUs IMepBUYHOrO mnpeobpaszoBatensi») 3Hadenne 000.0, a B mapamertpe Ain.H
(«BepxHsis rpaHWIa HM3MEpEHHs IEpBUYHOrO mpeoOpasomarenss») — 3Hadenue 100.0
(cm. PykoBoacTBO 10 sKcrutyaraiin MBAS).

r) [TocnenoBarebHO ycTaHABIMBAs HAa BBIXOJE KATMOpAaTOpa TOKAa TOKH, COOTBETCTBYIOIINE
3HAYCHHSM BXOJHOTO CHUTHAJIa B KOHTPOJIBHBIX TOYKAaX, MPUBEJCHHBIC B Tadmuie 9 (st 3a1aHHOM
nanHomy Bxony HCX), 3adukcupoBath 1Mo mokasaHUsM MOHHTOpA KOMITBIOTEpA YCTAaHOBUBIIHECS
3HAYEHUS IS KaXI0W U3 3TUX TOYEK.

n) Paccumrare a1 KakI0W KOHTPOJIBHOW TOYKH OCHOBHYIO NPHUBEICHHYIO MOTPELIHOCTH
NPU U3MEPEHHUHU BXOIHBIX MapamMeTpoB 1o Gopmye (1)

Jnamazon m3mepenust (koHTposibHbie Toukd 0 % u 100 %) u paccuutaHHas Ul KaxIou
KOHTPOJIbHOM TOYKM OCHOBHAsl MPUBEIEHHAs MOTPEIIHOCTh PU M3MEPEHHU BXOJHBIX MapaMeTpOB
JIOJKHBI COOTBETCTBOBATH Tabnure 1.

6.5.2.5 Onpeoencnue ocnosHOl npusedeHHOU NOZpPEWHOCMU NPU USMEPEHUU BXOOHbIX
napamempos npu pabome ¢ nepeULHbIMU NPeobpPa308amMenIMuU, GopMUPYIOWUMU BLIXOOHOU CUSHAL
8 8U0e HaNpPAdICeHUs NOCOAHHO20 MOKA

a) K Bxoay moBepsieMOro KaHalla BMECTO IEPBHUYHOTO MpeoOpa3oBaTels MOIKIIOYUTH
npubop B1-12, moAroToBIeHHBIH K paboTe B peKHUME UCTOUYHUKA KaTHOPOBaHHBIX HAMPSIKEHHUH.

[ToxmroueHre TPOBOAUTE COTTIACHO CXEMBI, IPUBEICHHOM HA PUCYHKE 5.

B1-12 MBAS
0® 151
d—"he 16([2 xavan1
Og——phe 17| 3
Pucynok 5

0) YcTaHOBUTH IS TOBEPSIEMOTO KaHaja B mporpammupyemom mnapamerpe Ain.L («Hrokwsst
rpaHMila M3MEPEHHUs IMEepBUYHOrO mnpeobpaszoBatensi») 3Hadenne 000.0, a B mapamertpe Ain.H
(«BepxHsiss TpaHHIla HW3MEpEHHs MEPBUYHOrO mpeoOpasoBaresss») — 3HaueHwe 100.0 (cm.
PYKOBOJICTBO 10 dKcIiTyaraimu MBAS).

B) Ycranouth Tun HCX mnpeoOpaszoBatenss B mporpaMMuUpyeMoM Tapamerpe in-t, B
3aBUCHMOCTH OT JIMarna3oHa BXOJHOro curnana (cMm. PykoBoncTBo mo akcrmyaraimu MBAS).

14



Ta6nuia 10 — Mepsr Hanpsokenus (MB), nsmepsiemsrii mapametp (%)

KoHTposbHBIE TOUKH H3MEpsieMOTo Iana3oHa, %

Jlnana3zoH BXOAHOT'O CUTHAJIA

0 5 25 50 75 %5 100

0..1B 0,0 500 | 2500 | 5000 | 7500 | 950,0 | 1000,0
©00 | 0) | (250 | (500) | (750) | (950) | (100,0)

_50,0...+50,0 MB —50,00 | 4500 | 2500 | 0,00 | 2500 | 4500 | 50,00
©00) | (50) | 250) | (500) | (750) | (95.0) | (100,0)

IIpumeuanue — B ckoOkax ykazaHbI 3HaYSHUS U3MepsieMoro mapamerpa mo HCX

r) [locnenoBarenbHO ycraHaBimBas Ha mpubope B1-12 HampspkeHHs, COOTBETCTBYIOIINE
3HAQUYEHHUSIM BXOJHOTO CHUTHala B KOHTPOJBbHBIX TOYKaX U TMpuBeAcHHble B Tabmuue 10,
3a(MKCUPOBATH MO MOKA3aHUAM MOHUTOpPA KOMITBIOTEpA YCTAHOBUBIINECS 3HAYCHUS IS KXKA0H U3
3THUX TOYEK.

Jnanazon m3mepenust (koHTposibHbie Toukd O % u 100 %) u paccuutaHHas Ul KaxIou
KOHTPOJIbHOM TOYKM OCHOBHAsI MPUBEIEHHAs MOTPEIIHOCTh PU M3MEPEHHN BXOJHBIX MapaMeTpOB
JIOJKHBI COOTBETCTBOBATH Tabnure 1.

7 O®OPMJIEHUE PE3YJIBTATOB IIOBEPKHA

7.1 Pe3ynapraTtel TOBEpKH OGOPMISIIOT MPOTOKOJIOM 1O (opme, YCTaHOBICHHOMN
METPOJIOTUYECKOH CITy KOO0, MPOBOIAIIEH MOBEPKY.

7.2 TlonoxuTenbHbIE pe3yIbTaThl MEPBUYHOM MOBEPKU 0OPMIISIOT 3aIKUCHIO B TACHIOPTE.

7.3 TlonoxwuTteabHbIE Pe3yNbTaThl MEPHOANYECKON W BHEOUYEPETHOU MOBEPOK O(opMIsiioT
BbI/1aYeil CBUJETENILCTBA O TIOBEPKE.

7.4 Tlpu oTpuuaTenbHBIX pesyiabTaTax HoBepkn MBAS8 k skcmmyaranuu He JOIYCKaroT,
CBUJETEIBCTBO O IMPEABbIIYIIEH NOBEPKE AaHHYJIHUPYIOT U BHOCAT 3alllCh B MAacHOPT WM BBIJAIOT
u3BelIeHue o Henpuroanoctu MBAS8 ¢ ykazanuem mpu4uH.
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CCBIVIOYHbLIE HOPMATHUBHBIE JIOKYMEHTBI

O6o3HaueHHe JOKYMCHTA, Ha KOTOpI:Iﬁ JaHa CChbLIKa

Howmep pasnena, noapasaena,
nyHkra TY, B KOTOpOM JaHa

CChIIKA
I'OCT 6651-94 Baenenue
I'OCT 8.585-2001 BBenenue
I'OCT 23737-79 31
I'OCT 9245-79 31
I'OCT 12.2.007.0-75 41
I'OCT 12.3.019-80 4.2
I'OCT 50353-92 1.2
«[IpaBuia oXpaHsl TPy/aa MPH IKCILTyaTal[un 4.2

AIIEKTPOYCTAaHOBOK MOTPEeOUTETCH».

«[IpaBuUiI TEXHUYECKON IKCILTYaTallUH HIEKTPOYCTaHOBOK
notpedurenein», «[IpaBuia TEXHUKU 0€30TaCHOCTH MTPU
HKCIUTyaTallMU SJIEKTPOYCTAHOBOK MOTPEOUTENEI».
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