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BBepneHue

HacTtosiee PykoBoacTBO MO aKCmnyaTauuu  npefHasHayeHo AN O3HAKOMMEHWs
obcnyxuBatoLero nepcoHana ¢ yCTpoMCTBOM, MPUHLMMIOM OEUCTBUS, KOHCTPYKUUEN, TEXHUYECKOMN
aKcnnyataumen n obcrnyxmBaHnemM n3MepuTens-perynatopa MUKpONpoLECCOPHOro ABYXKaHanbHOro
2TPM1 c yHuBepcanbHbIMU U3MEpPUTENbHLIMM BXxodamu (B AarnbHeWLeM MO TEKCTy MMEHYeMOoro
«npuGop»).

MpuBop BbINyckaeTcsi COrMacHO TEXHUYECKM YCIOBUSIM U UMeeT cepTudpmkat cootetctaust F[OCT-P.
Mpvbop 3apervcTprpoBaH B ['0CyAapCTBEHHOM PeecTpe CPeacTB U3MEPEHNIA.

Mpunbop cooteetcTByeT FTOCT P 52931-2008 1 OTHOCMTCS K M3AENWUAM roCcyAapCTBEHHOW CUCTEMbI
NPOMBbILLMEHHBIX MPUGOPOB U CpeacTB aBTomaTusaumn. Mpu STOM, MO YCTOMYMBOCTM K SMEKTPOMAarHUTHLIM
BO3[ENCTBUAM 1 MO YPOBHIO M3yYaeMbIX paavornoMex npubop cooTBETCTBYET 060pyaoBaHUMto knacca A no
FOCT 51522—-1999 (M3K 61326-1).

Mpnbop obragaeT yny4leHHbIMU XapaKTePUCTMKaMK:

—  nuTaHue npubopa OT ceTu nepemMeHHoro Toka HanpskeHunem 90...264 B (HOMWHanbHOe
HanpsikeHve 220B) yactoton 47...63 'L unn ceT NoCTOAHHOrO Toka HanpsxeHus 20...375
B (HoMuHanbHoe HanpsixeHve 24 B);

—  BbICOKasi MOMEXOYCTOWYMBOCTb K 31IEKTPOMarHUTHbIM BO34ENCTBUAM;

—  YBENUWYEHHbI CPOK rapaHTum, rapaHTUIAHBIA CPOK 06CNyXMBaHWS cocTaBnseT 5 neT;

—  TMOBbILIEHWE YyHMBepcanbHOCTW npubopa, no3sonstliee 6Gonee rMBKO Mcnonb3oBaTh
npubopbl Y YMEHBLUUTL MX HOMEHKNATYPY 3@ CHET UCMONb30BaAHUS:
—  YHMBepcanbHbIX BXOAOB;
—  BCTPOEHHOr0 WCTOYHMKA HanpsbkeHuss 24 B Ansi NUTaHUs aKTUBHBLIX [OaT4YMKOB,

BbIXOAHbIX aHanoroBbIx ycTponcts (LIAM) unm apyrnx HU3KoBOMbTHbIX Lienen ACY.
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Mpubopbl BbIMycKkatoTca knacca TovHoctn 0,25; 0,5. Kmacc TOYHOCTM 3aBUCUT OT Tuna
noaKIo4aemMoro BHeLHEro aaTtyvka.

Mpubop u3roTaBnMBaeTCs B pPasfUyHbIX MoaUdUKaUMUAX, OTNUYaoWMXCA Apyr OT Apyra
KOHCTPYKTUBHBIM UCMOSTHEHMEM W TUMOM BCTPOEHHbIX BbIXOAHBIX YCTpoicTB. WHdopmaums o
mMoaudmkaumum npubopa 3amdpoBaHa B KOAEe NOHOMO YCIOBHOIO 0603HaYeHus:

2TPM1 - X. V. XX

L

|Tun npubopa

| KoHCTpyKTUBHOE MCNoNHEHKe

| 0603HaueHe nepeuyHbIX npeobpasosatenei

| Tun BCTPOEHHBIX BLIXOAHBIX YCTPOHCTB

KoHcTpykTMBHOE UCNOMNHEeHue:
H - KOPMyC HacTeHHOro kpenneHus ¢ paamepamu 130x105x65 mm 1 cTeneHbio 3awmTsl 1P44;

L1 - KOPMyC LUMTOBOrO KpenneHus ¢ paamepamu 96x96x65 MM 1 CTeneHbio 3aluTbl CO CTOPOHbI
nepegHen naHenwu IP54;

w11 - KOPMyC LMTOBOrO KpenneHus ¢ paamepamu 96x96x47 MM 1 CTENeHbIO 3aluTbl CO CTOPOHbI
nepegHen naHenu IP54;

L2 - KOpMyC LWMWTOBOrO KpenneHns ¢ pasmepamyn 96x48x110 MM M cTeneHbio 3awuTbl CO
CTOPOHbI NepeaHew naHenu IP54.

o - kopnyc ¢ pa3amepamu 90x72x58 mm ans ycraHoBku Ha DIN-peliky 1 cTeneHbio 3almTbl CO
CTOPOHbI NepegHew naHenu IP20.
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abapuTHbIe YepTexmn KopnycoB NpubopoBs NpuseaeHb! B MNpunoxexHun A.

Y- YHUBEpPCanbHble USMEPUTESbHbIE BXOAbI.

Tun BCTPOEHHOro BbIXoAHOro yctpoucTtsaa (BY):

O6o3HayeHue
Tun BbIXOQHOrO 3NeMeHTa TexHu4eckne napameTpbl
Bbixoaa
P K Tok He 6onee 8 A npu HanpsikeHnn He Gonee 250
OHTaKTbI 3MIEKTPOMarHUTHOro pene B (50 M)
K OnTtonapa TpaH3ucTopHas MocTosIHHBIV TOK He Gonee 400 MA npu HaNPsKEHUU
n-p-n-tuna He 6onee 60 B
T Bbixog onst ynpaBneHuns BHELHUM BbixogHoe HanpsbkeHue 4...6 B, NOCTOAHHBIN TOK He
TBEPAOTENbHBLIM pene 6onee 25 MA
c OnTonapa cuMucTopHast Tok He 6onee 50 MA Npy NepeMEHHOM HanpsPKEHUN
He 6onee 250 B (50 N'u)
" LIAM «napameTp — Tok» MocTosAHHBIV TOK 4...20 MA Ha BHELLUHEW Harpy3ke He
6onee 1 kKOM, HanpskeHve nutanus 12...30 B
y LLAT «MapameTp — HanpsikeHMe» MocTosiHHoe HanpsbkeHue 0...10 B Ha BHeLHeV Harpyake He

MeHee 2 kKOM, HanpsbkeHre nutanus 16...30 B




Mpumep 3anucu o6o3HaueHns Npubopa B JOKYMEHTaLMK ApYro NPOAYKUMK, Tae OH MOXeET GbiTb
NPYMEHEH:

U3meputenb-perynsatop MUKponpoLecCopHbIM AByXKaHanbHbi 2TPM1-LU1.Y.PU

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: 2TPM1-LLU1.Y.PU

Mpy 3TOM U3rOTOBMEHWIO M MOCTaBKE MOAFIEXUT U3MEPUTESb-PETYNATOP MUKpONpoLieccopHbii 2TPM1 B
Koprnyce LUMTOBOMO KperreHus ¢ pasvepamy 96x96x65 MM. Tun BCTPOEHHbIX BbIXOAHBIX YCTPOWCTB — pene
3MEKTPOMArHUTHOE U Lidhpo-aHarioroBbIv NpeobpasoBarenb «napameTp-Tok» 4...20 MA.

Mpu 3aka3e nNpubopa c KOMNNeKTaumen AMCKPEeTHLIM U aHanorosbiM BY crnefyet yunteiBath, YTO
nepBbIM MO NOPAAKY [OMKHO ObiTb Tonmbko BY AuckpeTHoro Tuna, a BTOPbIM — aHaroroBoro
(o6o3HayeHve Bnga 2TPM1-LL1.Y.UP He ponycTumo).



1 HasHa4veHue npubopa

N3amepuTtenb-perynatop  MukpornpoueccopHbii — 2TPM1 COBMECTHO C  MEPBUYHbIMM
npeobpasoBaTensMu (gaTtymMkamu) npefHasHadeH Ans U3MEpPEHUst U perynmpoBaHusi TemrnepaTypbl U
OpyrMx  UsnYecknx napameTpoB, 3HAYeHWe KOTOpbIX BHELWHUM [aT4YMKOM MOXeT ObiTb
npeobpa3oBaHo B CUrHarbl MOCTOSHHOIO TOKa UIN HaNpsiXKeHWs.

MpuGop MoxeT ObiTb MCMONb30BaH ANsl U3MEPEHUST U PEryrivMpoBaHusi TEXHONOTUYECKMX
NPOLIECCOB B pa3fn4YHbIX OTPaCNSX MPOMbILLMIEHHOCTU, KOMMYHaIbHOIO U CENbCKOro X03AMWCTBa.

Mpnbop MoxeT OblITb MNPUMEHEH Ha MPOMbLILWMEHHbIX OObeKTax, MOAKOHTPOMbHbIX
PoctexHaasopy.

I'Ipw6op No3BOMSET OCYLLECTBNAATL creayowmne yHKUNK:
n3MepeHvie TemnepaTypbl W/unm Apyrux U3nHECKUX BENUYUH (JaBNeHusl, BNaXXHOCTW, pacxoaa,
YPOBHS! U T.M.) B ABYX Pa3fMyHbIX TOYKaX C MOMOLLbIO CTaHAAPTHBIX 4aTYMKOB, NOAKMIOHAEMbIX
K YHMBepcarnbHbIM BXxogam npubopa;

—  CKOpOCTHble n3mepeHus (0,1 cek) € UCnonb3oBaHMEM YHUDPULIMPOBaHHBIX 4ATHYMKOB TOKa Unu
HanpsHKeHUst;

—  KOMneHcauus TemnepaTypbl xonogHoro cnas (XC) Tepmonap C UCNONb30BaHNEM BbIHOCHOMO
AaTtyuka, NoAKIYaeMoro kK O4HOMY 13 BXOL0B;

— He3aBUCMMOE perynuMpoBaHve [ABYX W3MepsieMblX BenWYMH Mo  ABYXNO3ULIMOHHOMY
(penewiHomy) 3aKOHY;

—  perynupoBaHvWe OOHOWN M3MepsieMON BENMUYMHBI MO TPEXMO3ULMOHHOMY 3aKOoHy (C ABYMS
«ycTaBKaMn» 1 ABYMs YCTPOWCTBaMM ynpaBrieHnst Ha OAWH KaHan KOHTPons);

—  BblMUCNEHUE U PerynupoBaHue pasHoOCTU ABYX n3MepsieMblX BenuduH (AT=T1-T2);

—  BblYWCIEHVE KBAAPATHOIO KOPHS U3 3HA4YEHUN YHUULIMPOBAHHbBIX BXOAHbBIX CUTHAMOB;
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oToOpaxeHWe BbIGPAHHOTO TEKyLlero W3MEepeHUss Ha BCTPOEHHOM CBETOAWMOLHOM
UMPOBOM MHAMKATOPE;

dopmMmmpoBaHne BbIXOAHOrO Toka 4...20 MA unu HanpsikeHus 0...10 B gnsa pernctpaumm unm
ynpaBreHusi WUCMOSHUTENbHBIMU  MeXxaHu3Mamu no [1-3akoHy (MpW  UCNonb3oBaHUM B
Ka4ecTBe BbIXOAHOroO yCTponcTBa umdpo-aHanorosoro npeobpasosartens (LIAM)).



2 TexHMYeCcKue XapaKTepuUCTUKN MU YCITOBUSA 3KCNnyaTauum

2.1 TexHMYecKne xapaKTepuCcTUKKU Nnpubopa

OCHOBHbIE TEXHUYECKME XapaKTepuUCTuku npnbopa npveeaeHsl B Tabnuuax 2.1 - 2.3.

Tabnuua 2.1 — XapaktepucTuku npuéopa

HanmeHoBaHue

3HayeHne

Hal'lpﬂ)KeHVIe nuTaHuA:

90...264 B nepemeHHoro
TOKa (HOMWHanbHoe
HanpsikeHve 220 B)

yactoTtow 47...63Iy unn

20...375 B noctosiHHOrO
TOKa (HOMUHanbHoe
HanpsikeHve 24 B)

MoTpebnsiemas mMoluHocTb, BT, He 6onee 5,5
Hanps»pkeHne BCTPOEHHOIO UCTOYHMKA MUTaHUSA NOCTOSIHHOIO Toka, B 24 2,4
MakcumanbHO 4OoNYCTUMbIV TOK BCTPOEHHOIO MCTOYHMKA MUTaHUsi, MA 80
KonunyecTtBo kaHanos 2
Bpems onpoca Bxopa:
TEPMOMETPbI CONPOTUBIIEHNS, C, He Bonee 0,8
TepmoanekTpuyeckne npeobpasosartenu, ¢, He bonee 0,4
YHUULMPOBAHHbIE CUTHAarbl MOCTOSIHHOMO HaMpPSPKEHUs U TOKa, C, He
6onee 0,1




MpoaomxeHune Tabnuubi 2.1

HanmeHoBaHue 3HauyeHue

lMpenen oCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU U3MEPEHUM:

TEepMO3neKTpuyeckumm npeobpasosatensmu, % 10,5

TepMoMeTpaMu CONPOTUBIIEHNS], MMPOMETPaMU 1

YHUPULMPOBaHHLIMU CUTHANaMmM NOCTOSIHHOIO HaNPsXXeHWs 1 Toka, % +0,25
CreneHb 3awuThl KOpryca

HacTeHHbI H P44

wwmtoBble W1, W11 n W2 (co cTOpOHbI NULEeBOW naHenwu) IP54

DIN-peeyHbIf [] (CO CTOPOHbI NMUEBOI NaHenm) IP20
abGapuTHble pa3mepbl Npubopa:

HaCTEHHbIN H, MM (130x105x65)+1

wmToson L1, mm (96x96x65)+1

wmToson W11, mm (96x96x47)+1

wwmtoson W2, mm (96x48x110)+1

DIN-peeyHbin [], Mm (90x72x58)+1
Macca npu6opa, kr, He 6onee 0,5

8

CpefiHuii cpok cnyx6bl, net
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Tabnuua 2.2 — MCﬂOﬂbSyeMble Ha BXoAe CUrHasnbl NOCTOAHHOIO TOKa U HanpsaxeHua

3 Mpenen

HayeHue eguHULbI o

HaumeHoBaHue .ﬂuanasoy MnagLero OCHOBHOW
n3mepeHuin, % npueeaeHHON

paspsaa, en. um. norpewHocTH, %
CurHan nocTosiHHOro HanpsiXXeHus
—50...+50 mB | 0...100 | 0,1;1,0 | +0,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80

0..1B 0...100 0,1; 1,0

0..5vA 0...100 0,1;1,0

0..20 MA 0...100 0,1;1,0 10,25

4...20 MA 0...100 0,1;1,0

MpumeyvaHme MakcumanbHO BO3MOXHbIN AvanasoH uHankauum ot -999 go 9999. Mpu nHaMUMpyeMbIx
3HayeHusx Bbiwe 999,9 n Huxe MuHyc 199,9 LeHa egnHULblI MNagwero pa3psga pasHa 1.
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Ta6bnuua 2.3 — Ucnonb3yemble Ha BXoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4nkm)

3HauyeHune Mpepen
OwnanasoH eAunHuubI OCHOBHOM
HanmeHoBaHue WamepeHmit, OC Mnagwero npMEEEHHON
paspsaga, °C 2) norpewHocTH, %
TepmomeTpbi conpoTuBneHus no FOCT P 8.625-2006 unu Tepmonpeo6pasoBarenu

conpoTuenenus no FOCT 6651-94 3%
Cu 50 (0"=0,00426 °C™") —50...+200 0,1

50M (0:=0,00428 °C™" —200...+200 0,1; 1,0

Pt 50 (0:=0,00385 °C ") —200...+850 0,1; 1,0

500 (0:=0,00391 °C ™ —240...+1100 0,1;1,0
Cu 100 (0:=0,00426 °C ™" -50...+200 0,1

100M (0=0,00428 °C ) —200...+200 0,1; 1,0

Pt 100 (0=0,00385 °C ") —200...+850 0,1; 1,0

1000 (2=0,00391 °C™") —240...+1100 0,1; 1,0

Ni 100 (¢=0,00617 °C ") 60...+180 0,1 10,25

Pt 500 (0:=0,00385 °C ") —200...+850 0,1; 1,0

5000 (¢=0,00391 °C™" —250...+1100 0,1;1,0
Cu 500 (0=0,00426 °C ") —50...+200 0,1

500M (0:=0,00428 °C ") —200...+200 0,1;1,0
Ni500 (0:=0,00617 °C™") —60..+180 0,1
Cu 1000 (0=0,00426 °C ") —50..+200 0,1

1000M (0:=0,00428 °C ™" —200...+200 0,1;1,0
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MpoaomxeHne Tabnuubi 2.3

3HaueHue Mpepen
.ﬂuanasoﬂ eauHuuUbI OCHOBHOM
HanmeHoBaHue W3Mepenuii, OC Mnagwero NPUBEACHHOM
paspsga, oc 2) norpewHocTH, %

Pt 1000 (¢:=0,00385 °C ") —200...+850 0,1;1,0

10000 (0=0,00391 °C ") —250...+1100 0,1; 1,0 0,25

Ni 1000 (0:=0,00617 °C™") —60...+180 0,1

TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001

TXK (L) —200...+800 0,1; 1,0
TXKK (J) —200...+1200 0,1; 1,0
THH (N) —200...+1300 0,1; 1,0
TXA (K) —200...+1360 0,1; 1,0
TN (S) -50...+1750 0,1; 1,0 105
TN (R) —50...+1750 0,1; 1,0 (+62‘5)4)
TMNP (B) +200...+1800 0,1; 1,0 -
TBP (A-1) 0...+2500 0,1; 1,0
TBP (A-2) 0...+1800 0,1; 1,0
TBP (A-3) 0...+1800 0,1; 1,0
TMK (T) —250...+400 0,1; 1,0
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MpoaomxeHne Tabnuubi 2.3

3HaveHue Mpenen
H OnanasoH eanHULbI OCHOBHOIA
anMeHoBaHue .
namepeHun, °C Mnaguwero npuBeaeHHom

paspsaa, °C ?

norpewHocTH, %

MupomeTpbl cymmapHoro usnyyvedusa no FOCT 10627-71

PK-15 400...1500 0,1;1,0

PK-20 600...2000 0,1; 1,0 +0,25
PC-20 900...2000 0,1;1,0

MpumeyaHus.

" TemnepaTypHblii KOIMMULMEHT TEpPMOMETPa COMPOTUBIIEHUS — OTHOLUEHWE pPasHuLibl

2)

3)

4)
5)

COMPOTMBIEHUIA AaTtyuka, naMepeHHblx npu Temnepatype 100 n 0 °C, K ero conpoTUBMEHMIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe 40 NATOro 3Haka nocre 3ansToun.

npu TemnepaTtype Bbiwe 999,9 n Hwke MuHyc 199,9 °C ueHa egvHVUbl Mnaflwero paspsaa
paBHa 1 °C.

JonyckaeTcsl NpUMeEHeHMe HecTaHA4apTM30BaHHOMO MeAHOro TepMoOMETPa CONPOTMBIIEHNS C
Ry, =53 Om o =0,00426°C n Amana3oHoM m3mepeHun ot muHyc 50 go +180 °C.

OCHOBHasi NpuBeAeHHas norpeLlHocTb 6e3 KXC.

npubopskl, paboTawwmne ¢ Tepmonpeobpasosartensmu conpoTtmenerdus ¢ HCX no MOCT 6651,
npegHasHayeHbl Ansi UCNonb3oBaHusa B cTpaHax CHI

14




2.2 YcnoBwusa aKkcnnyatauuu npuéopa

Mo ycTOMYMBOCTM K MexaHM4YecKUM BO3AEWCTBMSIM MPW 3KCMnyaTaumn npubop cooTBeTcTByeT
rpynne ucnonHeHus N2 no FOCT P 52931-2008.

Mo ycToMYMBOCTM K KNMMATUYECKUM BO3AEWCTBMSAM NPWU SKCMnyaTaumn npmbop cooTBeTCTBYeT
rpynne ucnonHeHus B4 no FOCT P 52931-2008.

Mpun aTom NpuBop aKcnyaTMpyeTcsi Npu CNeayrLmX YCrnoBusiX:

3aKpbITble B3pbiBOOE30NacHbIe nomelleHnst 6e3 arpecCcuBHbIX MApoB U ra3os;

TemnepaTtypa okpyxatoLiero Bo3gyxa ot muHyc 20 go +50 °C;

BEPXHUIA Npeaen OTHOCMTENbHOW BNaXHOCTH Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee
HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnary;

aTtmocdepHoe aasnexue ot 84 oo 106,7 kla.

MNpumeuaHue — TpeGoBaHUs B 4YaCTU BHELUHUX BO3AEWCTBYIOWMX (DAKTOPOB SBMSIOTCS
o6si3aTernbHbIMK, kak OTHocsLLMECs k TpeboBaHusaM Ge3onacHocTy.
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3 YcTpowncTBo n paboTta npubopa

3.1 MpuHuMn gencrTeus

CTpykTypHas cxema npubopa npusefeHa Ha pucyHke 3.1.

2TPM1
Gnok 0BpaboTkM AaHHED
l— e—
m{‘] yHUBEpCANbHE | | | WHpoBoii| REEMOMIED . I Bbixop, 1
e o 1 | Gwwrp | xopes 1 S—{ JI¥1 ] BY1
farinx 1 : i X 1
|
: PAZHOCTH I
B0 2 = : = | BaMcnuTEND) I S—| Y2 ! BY?2 Bean 2
= YHUBEPCANBHBIA ichposoit|_| i
7 BxOA 2 + PUmLTp Kmngmoro i K Harpyaxe 2
paTimk 2 b e —_———t———————— 4
0000

PucyHok 3.1 — CTpyKTypHasa cxema npubopa

Mpubop copepXuT [OBa KaHamna YyHMBepcarnbHbIX BXOAOB AN MOAKMHOYEHUS MEPBUYHbBIX
npeobpasoBaTenei (gatyvkoB), BMok 06pabOTKM [aHHbIX, YeTblpexpas3psaHbli CBETOAMOAHbIN
uncppoBon MHAMKATOP U BbiXodHble ycTponcTBa (BY), npegHasHayeHHble Anst ynpaBneHUs BHELUHUM
obopypoBaHnem. bnok o6paboTku AOaHHbIX BkMo4aeT B ceba gBa uudpoBbiX GunbTpa, ABa
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BbIYUCNIUTENS KBAAPATHOTO KOPHS, BbIYUCIIUTENb Pa3HOCTU U3MEPEHHLIX B ABYX KaHanax BenuyuH u
ABa normdeckux yctpounctea (Y1, 1Y2).

Jlornyeckme ycTpoWcTBa B COOTBETCTBMM C  3anpoOrpaMMMpOBaHHLIMU  MOMb3oBaTeNem
(PYHKUMOHAMNbHLIMW NapaMeTpamy OPMUPYIOT CUTHarMbI YNPaBNeHUs BbIXOAHLIMU YCTporUcTBaMu. 3a
KaxabiM 13 JIY 3akpenneHo coGCTBEHHOE BbIXOAHOE YCTPOWCTBO, KOTOpOE, B 3aBUCUMOCTU OT
MoaudmkaumMn npubopa, MoOXeT ObiTb AMCKPETHOro Wnu aHamnorosoro tuna (cm. n. 3.2.5). JIY
paboTaloT He3aBMCUMO ApYr OT Apyra.

3.1.1 UudpoBas cpunbTpaumnsa n Koppekumsa usmepeHumn
3.1.1.1 Undposasn punbTpaumsa nusmepeHun

[ns ocnabnenus BNUSIHUS BHELUHUX UMMYIbCHBIX MOMEX Ha 3KCMIyaTaunoHHbIe XapaKTepuUCcTUKN
npubopa B nporpammy ero paboTbl BBeAeHa LUndpoBasi hunbTpauus pesynbTaToB USMEPEHUN.
PunbTpaumna ocyLLecTBNAETCA HE3aBUCHMO A8 KaXA0ro BXo4a v NpoBoAMTCA B ABa 3Tana.

Ha nepBom 3Ttane dwunbTpauMm ©3 TekywMX U3MEPeHWiA BXOAHbIX MapaMeTpoB
OT(PUNBLTPOBLIBAKOTCA 3HAYEHMS, UMEIOLLIME SIBHO BblPaXXeHHbIE «MPOBasibl» UIN «BbIGPOCHI».

[ins aToro npubop BLIYMCASIET PA3HOCTL MeXay pesynbTaTaMu U3MEPEeHUn BXOOHON BEMUYMHBI,
BbINOMHEHHbIX B ABYX MOCMEAHUX UMKMax orpoca, W CPaBHMBAET ee C 3afaHHbIM 3HaveHueMm,
Ha3blBaeMbiM «Mofocon unbTpa». ECnn BbluMCNEHHas pasHOCTb NpeBbIllaeT 3afaHHbIn npeaen,
TO MNPOU3BOAWUTCA MOBTOPHOE M3MepeHue, MOMy4YeHHbI pesynbTaT oT6pachiBaeTcsi, a 3HadeHue
nonocbl dunbTpa yAaBavBaeTcAa. B cnydae noaTBepkaeHMst HOBOTO  3HaYeHWUst  UILTP
nepectpausaetca (T.e. moroca (UIbTpa YMEHbLAETCa A0 WCXOAHOM) Ha HoBoe CcTaburbHoe
COCTOsIHME VM3MEPSIEMOI BEMUUMHLI. Takoi anropuTM MO3BOSseT 3alnTUTL NpMBop OT BO34ENCTBUSA
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€OVHWYHBIX UMMYMbCHBIX ¥ KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLWMX Ha Npou3BoAcTBe npu paboTe
cunosoro obopyaoBaHus.

Monoca cdunbTpa 3agaeTcs B eguHMLAx namMepsieMon BennyunHbl napametpamum b1-8 n b2-8 (cm.
MpunoxeHwe B) Ana nepsBoro n BTOPOro KaHamnoB, COOTBETCTBEHHO.

CnegyeT umeTb B BMAY, YTO YeM MeHblUe 3HA4YeHWe nomnocbl unbTpa, Tem ny4dwe
NMOMEX03aLUMLLEHHOCTb M3MEPUTENbHOrO KaHana, HO MNpy 3TOM (M3-3@ BO3MOXHbBIX MOBTOPHbIX
M3MepeHuin) xyxxe peakuusi npubopa Ha BbicTpoe hakTUyeckoe M3MEHeHWe BXOAHOro napameTpa.
MoaTtomy npu 3agaHuu nomnockl unbTpa crneayeT yunTbiBaTb MakCUMarbHY CKOPOCTb M3MEHEHWS
KOHTPONMPYEMOI BENWUYMHBI, @ TakkKe YCTAHOBIIEHHYIO AfS UCMOMb3yeMOro AaTymka NepuoanyHOCTb
onpoca.

Mpu HeobxogumocT GUILTP MOXET ObiTb OTKMIOYEH YCTaHOBKOW HYNeBOrO 3HayeHusi
napametpoB b1-8 (b2-8).

Ha BTOpoM 3Tane chunbTpaumm ocyLLecTBNSETCA crnaxveaHue (AemndupoBaHme) curHana c
LiENbI0 YCTPaAHEHUS LYMOBBIX COCTaBIISIOLLYX.

OCHOBHOW XapaKTEepPUCTMKON CrmaXuBalowWwero gunbTpa SBNSETCA «MNOCTOAHHasi BpPEMeHU
cunbTpa» — UHTEpPBasn, B TEYEHWE KOTOPOro M3MEHEeHMe BbIXOAHOro curHana gunbTpa gocturaeTt
0,63 OoT n3aMeHeHnst BXOHOro curHana.

MocTosiHHas BpemeHu cunbTpa 3agaetcst B cekyHaax napametpom bl-9 u b2-9 gns kaxgoro
BXoAa.

CnepyeT MOMHWTb, YTO YBENWYEHWE 3HAYEHUs MOCTOSHHOW BpeMeHun dunbTpa ynyywaeT
NOMEXO03aLUMLLEHHOCTb KaHana U3mMepeHnsi, Ho OAHOBPEMEHHO YBENMYMBAET €ro MHEPLIMOHHOCTb, T.
e. peakums npubopa Ha BbICTpble M3MEHEHNS BXOAHON BEMUYMHBI 3aMeanseTcs.

Mpn HeobxogumocT unbTp MOXeT ObiTb OTKMIOYEH YCTaHOBKOW HYNEBOro 3HaYeHus
napametpa b1-9 (b2-9).
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BpemeHHble auarpammbl  paboTbl  LUEPOBLIX  HUNLTPOB
NepBOro kaHana npeacraBfieHbl Ha puUcyHke 3.2.

3.1.1.2 KoppeKuus nuamepurtenibHOM XapakTepuCcTUKN
AaTYNKOB

[na ycTpaHeHuss HavarbHOW MOrpeLlHOCTM npeobpasoBaHus

BXOAHbIX curHanos n norpeLLuHocTeNn, BHOCUMbIX
COeVHUTENBbHBIMU NPOBOAAMMU, U3MEPEHHbBIE U OTUILTPOBAHHBIE
npubopom  3HauveHus MOryT  OblTb  OTKOPPEKTUPOBaHLI.

MorpelwHOCTM BLISBNSIOTCA MPU MPOBEAEHUM METPOSOrMYECKMX
UCMbITAHUA U YCTPaHSIIOTCA NyTeM BBOAA KOPPEKTUPYHOLLMX
3HaueHun. B npuBope Ons kaxgoro Bxoda ecTb ABa Tuna
KOPPEKLMM, C MOMOLLbIO KOTOPLIX MOXHO OCYLLECTBSATL COABUT U
U3MEHEHWE HaKIOoHa N3MEPUTENBHOW XapakTePUCTUKK.

CaBwur XapaKTepucTUKun ocyLecTBnseTcs nyTem
npnbaBneHnss K W3MepeHHOW BenuMuuHe 3HayeHusi, 3adaHHOro
napametpamu bl-1 n b2-1 (cm. MpunoxerHve B) ans nepsoro u
BTOPOro KaHarioB M3MepeHusi, COOTBETCTBEHHO. 3HavyeHus casura
XapakTepucTuku AaTuMka 3afaloTcsi B eAuHULax U3MepeHust
U3nNYECKOM BENUYMHDBI U CryXKaT AN KOMNeHcaLummn NorpeLuHoCcTen,
BHOCUMbIX ~ COMPOTUBMEHUSAMM  MOABOAALMX MPOBOAOB  (Npw
MOAKIIOYEHNN TepMOMeTpa COMPOTMBIEHNA MO  ABYXMPOBOAHON
cxeme), a TaKKe MNpyu OTKIMOHEHWW y TepMoMeTpa COMpOTUBIEHUS
3HaveHns Ro.
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a) kouTponupyeman Temnepatypa 1

) PUNLTPE OTKAKYEHSI 1

3afaHn0a I
anaverme b1-8 /

8) srnwded dunetp b1-8 1

T

r) aknsoueHs gunsTps b1-8 nb1-9 1

PucyHok 3.2 — BpeMeHHble
AuarpamMmmbi paboTbl
undpoBbIX PUNLTPOB



lMpumep caBura U3MepUTENbHOM  XapaKTepUCTUKK
rpadmyeckv NnpeacTaBneH Ha pucyHke 3.3.

W3meHeHme HaKIoHa XapaKTepUCTUKU
OCYLLIECTBNSETCA MyTEM YMHOXEHUS UW3MepeHHon (1
CKOPPEKTUPOBAHHOM  «COBWIOM», €CNn  3Ta  KoppeKuus
HeobxoayMa) BenuYMHbl Ha MOMPaBOYHbIN KO3dULUMEHT B,
3Ha4yeHue KOToporo 3agaeTcst napameTpamu b1-2 n b2-2 ans
NepBOro 1 BTOPOro KaHarnoB M3MePEeHUsi, COOTBETCTBEHHO.

[aHHbI BUA KOpPEKUMM WUCMOMb3yeTcsl, Kak MpaBuIio,
ONs KOMMEeHcauuu  MOrpelliHocTeil  camMux  AaTyMKOB
(Hanpuwmep, npwu OTKINOHEHUN y TEPMOMETPOB

COMpOTUBIEHNUs1 NapameTpa d OT CTaHAAPTHOrO 3HAYeHMsl)
unu norpeLuHocTei, CBsi3aHHbIX  C  pasbpocom
COMPOTUBIEHUI LIYHTUPYIOLLMX pe3nucTopoB (npu paboTe ¢

T,°C
B Ve

o0 F

L | De3 koppenym Ve

8 7

60 | 7z,

2 m : // € ROpPEKIMER
T y T=Tyou* 8
-1 M0 -/

{020 @ 60 80 100 T,°C
AR, [(50) (113)  (Rrcy, Om]
Rorew Ry
PucyHok 3.3 — Koppekuusa «Casur

XapaKTepUCTUKU»

npeobpa3oBaTensmu, BbIXOAHbIM CUTHANOM KOTOPbIX ABMSIETCS TOK).
3HayeHve nonpaBoYHOro KoadduumneHTa B 3agaeTca B 6e3pa3mepHbIX eAnMHMLax B ananasoHe
o1 0,900 go 1,100 1 nepes ycTaHOBKOW MOXeET ObITb onpedeneHo no opmyne:

B = NdbakT / Mnzm,
roe

(3.1)

B — 3HayYeHne nonpaBoYHOro koaddurLMeHTa, ycTaHaBNMBaeMOro napameTpoMm;

MNdpakT — hakTMyeckoe 3HaYeHNe KOHTPONMPYEMOW BXOLHOW BENUYMHBI;

Mn3m — n3amepeHHoe NpMBOPOM 3HAYEHME TOM XKe BEMUYMHBI.

lMpyMep M3MEHEeHUs HakroHa WM3MepPUTENbHOW XapaKTePUCTMKM rpaduyeckn npefactaBneH Ha

pucyHke 3.4.
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OnpenennTe HEOBXOANMOCTb BBEAEHWS MOMPaBOYHOIO T,°C
KoadpumUMEHTA MOXHO, W3MEPUB MaKkcuUmanbHoe Wunu /
6nu3koe K Hemy 3HauyeHve napameTpa, rAe OTKIOHeHWe TRL: S /
HaKrnoHa  U3MepWUTenbHOW  XapakTepucTuku  Havbonee 0
3aMeTHo.

BHumanue!  3agaHve KOpPPEKTUPYIOLUMX 3HAYEHWUW, 80
OTNMYaIoLMXCA OT 3aBOACKMX ycTaHoBok (b1-1 = b2-1 = 0.0 ) 4 © Kopperei
n bl-2 = b2-2 = 1.000), u3MeHseT cTaHOapTHble
METpOSIOrMyeckme xapakTepuctuki npubopa u  [OMKHO @

Npou3BOANTLCA  TOMbKO B TEXHWYECKM O0BOCHOBaHHbIX
cnyyasx KBanuguuMpoBaHHbIMY crieLpancTamm. 0 20 4 60 80 10 T,°C
(50) (713)  (Rrcm, O]

3.1.2 BbluMcneHue KBagpaTHOro KOPHS C y4eTOM
HacTpoek MaclTabupoBaHus PucyHok 3.4 — Koppekuus

«HaknoH xapakTepucTukmn»
[ns paboTbl C YHUUUMPOBAHHBIMX AaTyvMKaMK, CUrHan

KOTOPbIX MPOMNOPLMOHANeH KBafpaTy M3MepsiemMol BENUYMHBI (AaT4MKU pacxoda >KMOKOCTM WKW rasa), B
npubopax  UCMOMb3yeTcs  NPOrpaMMHbIA  MOAYMb  BbIMUCIMTENA  KBagpaTHOTO  KopHsA.  [Ons
BKIMOYEHVS/BLIKIIOYEHNS  BbIMUCIUTENST  HEOOXOAMMO  YCTAHOBUTH  COOTBETCTBYHOLLUME — 3HAYeHUe
napameTpos b1-3 n b2-3 (cm. Mpunoxexwne B).

BbluncnieHne KBagpaTHOTO KOPHS,, C YY4eTOM HacTpoek MaclTabupoBaHusi, nocneaytolias
Bbljaya curHana Ha uHaukaumio n cooteeTcTBytowee JTY nponcxoaut no cneapytoLler oopmyne:

T=0+VL (N 0), (3.2)
roe n — 3ajaHHOe nonb3oBaTenemM HWXHee 3HaYeHue rpaHulbl ananasoHa UaMepeHusa
H (b1-5, b2-5);
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|'|B - 3afjaHHOe nonb3oBaTeneM BepxHee 3HayeHue rpaHuvLbl AvanasoHa u3MepeHust
(b1-6, b2-6);
- 3Ha4YeHue curHana ¢ gartymka B oTHocuTenbHbIX eguHuyax ot 0,000 go 1,000.

3.1.3 BbluMcneHue pa3HOCTU BXOAHbLIX CUTHanNoB

Mpnbop no3sonseT BbINOMHATL BbIYWUCIIEHNE PA3HOCTU ABYX U3MEPSEMbIX BEMUYMH BXOAHbLIX
curHanoB AT=T1-T2. NMony4eHHas pa3HOCTb MOXET Kak BbIBOOUTLCH Ha MHAMKauMo (CM. napameTp
b0-4), Tak 1 ncnonb3oBaTbCsA Npu perynupoBaHuu (cm. napameTpbl A1-2 n A2-2). B Tom cnyyae, ecnu
BbIYMCIIEHHAA pPasHOCTb BbLIXOAWT 3a Mpedenbl WHAMKaUMW, Ha uHAouKaTop OyAeT BbiBEAEHO
COOTBETCTBYlOLLee coobLueHre 06 owmnbke (cm. Mpunoxerve ).

BHumaHume! [1na KOPPEKTHOro OTOOpaXeHWsi BbIYUCIIEHHOM Pa3HOCTU HeoOXoAMMO, 4YTOObI
nopsiak1 n3mepsieMblx BenuuuH cosnaganu (b1-7 = b2-7).

3.1.4 Pexum GbICTPOro u3amepeHus

Mpu “cnonb3oBaHWM AATYMKOB C YHU(DULMPOBAHHLIMU CUrHaNaMU TOKa U HamNpsPKEHUsT MOXET
6bITb peanusoBaHa paboTa B pexume ObICTPOro uaMepeHusi. Bpemsi uamepeHuss u peakuum Ha
M3MEHEHWE BXOAHOMO CUrHana Toka v HanpsbkeHusl B 3ToM cnyyae coctasnsieT 0,1 ¢ Ha kaHar.

Pexunm ObICTPOro u3MepeHusi BKITHOYAETCS U BbIKIIOYAETCA YCTAHOBKOW COOTBETCTBYHOLLErO
3HayeHus napameTpa b0-5 — «Pexum BbICTPOro namepeHus».

Mpu BKNOYEHUN pexUMa WU3MEpPEHUs MPOU3BOAATCA Ha oboux Bxogax, mpu 3ToM npubop
aBTOMATUYECKN HauMHaeT ObICTpble M3MEpPeHuUs Ha Bxode, r4e YCTaHOBMEH YHUULMPOBAHHEIN
paTtuunk. Obliee BpeMsi peakuuMm Ha U3MEHEHWE BXOAHOro curHana byaer onpefenstbCs kak cymma
BPEMEH 0OMnpoca KaXaoro BXoJa, KOTopble 3aBUCAT OT TUMa YCTAHOBIIEHHOTO Ha BXoAe AaTyuka:

—  Ans yHudmumMpoBaHHbIX aTtymkos — He 6onee 0,1 c;

—  gna TN uTC —He 6onee 1 c.
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Takum 06pa3om, ecnv Ha 04HOM BXOAE YCTaHOBMEH AaTYMK TEPMOCOMNPOTUBIIEHUS, HA APYroM —
OaTyuK ToKa, — BpeMs peakuum byaet pasHo 1,1 cexk.

Ona nonyyeHns ©Obictporo u3mepenus (0,1 cek) HeobGXoaMmoO OTKMNOYaTb OAUH U3
BxofoB (bx-0 = off).

3.2 YcTpoucTtBo npubopa
3.2.1 KoHcTpykumsa npubopa

Mpnbop KOHCTPYKTMBHO BbLIMOMHEH B MIAacTMaccoBOM KOpryce, MpeAHa3Ha4eHHOM Ans
LLIMTOBOrO, HACTEHHOTO KpenneHns unn kpennexHusi Ha DIN-peviky. Ockusbl KOprycoB ¢ rabapuTHbIMK 1
YCTaHOBOYHLIMW pa3mepamu npueeaeHsbl B MpunoxeHun A.

[na yctaHoBkn npubopa B LWMT B KOMMMEKTE MNpUMaraloTca KpenexHble anemeHTbl. [ns
ycTaHoBku npubopa Ha DIN-peiiky nmeeTcs cneuunanbHas 3allenka, BXoasias B KOMMnekT npubopa.

KneMmHVK Onst NoACOeAVHEHUS BHELLHUX CBsi3el (OaTyMKOB M Lienei nutaHusl) y npubopos
LLIMTOBOrO KPenmneHns HaxoauTcs Ha 3adHen cTeHke. B npubopax HacTEHHOro KpenneHust KNneMMHUK
pacnonoxeH nog BepxHem KpbllwkowW. B oTBepcTusix nogBoAda BHELUHMX CBS3EW YCTaHOBMEHbI
pesuHoBble ynnoTHuTenu. B npuBopax c kpenneHuem koprniyca Ha DIN-peiiky KneMMHUKM
pacnonoxeHbl Ha 6OKOBbIX CTOPOHax npubopa.

Ha pwucyHke 3.5, a npvBegeH BHEWHWI BuA NUUEBbLIX MaHenew npubopa Ans Kopnycos
HacTeHHoro H u wmtoBoro kpennexus W1, Ha pucyHke 3.5, 6 — wuTosoro W2, Ha pucyHke 3.5, 8 —
kpenneHusi Ha DIN-penky [, Ha pucyHke 3.5, e — wmuTosoro LW11.
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PucyHok 3.5 — JluueBas naHenb npu6opa Ans KopnycoB: a) HacTeHHoro H u wuTtoBoro
kpenneHus LW1; 6) — wutoBoro LL2; B) — DIN-peeyHoro [i; r) wurtoBoro Li11
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Ha nuueBoii naHenn pacnonoXeHbl 3N1EMEHTbI YNpaBneHns U MHAUKaLUK.

YeTblpexpaspsagHbll LMPOBOM MHOMKATOP, NPeAHa3HaYeHHbI Ans OTOOpaXKeHUst 3HaYeHun
N3MepsieMbIX BEMUYMH U OYHKLIMOHANbHbIX MapaMeTpoB npubopa.

CeMb CBETOAMOAOB KPACHOIO CBEYEHWUS CUTHANMU3NPYIOT O Pa3nnyHbIX pexuMax paboThbi:

ceetoamodbl «K1» n «K2» curHanusmpyoT O BKIHOYEHWM COOTBETCTBYIOLLEro BbIXOAHOMO
YyCTPOMNCTBA (TOMbKO AN AUCKPETHbIX BY);

csetoanodbl «I», «ll» n «AT» cUrHanM3NpyIOT O BLIBOAE HA MHAUKALMIO COOTBETCTBYIOLLErO
KaHana n3MepeHus Unu pasHoOCTM kaHanos (HenpepbiBHas 3acBeTka) v 06 aBapun nNo Bxody
(muratoas 3acsetka);

ceBetoanon «T» curHanmMampyeT O BKIIOYEHHOM pexvMme BBOAA 3HAYEHUs YCTaBKW
perynupyemon BenuymHbl;

ceBetoauon «A» curHanusupyeT O BKMIOYEHHOM pexume BBOAA 3HaYeHus rucrepesuca
KomnapaTopa unu Nonock! NponopuuoHansHocTH MM-perynaropa.

MpumeyaHus

1.

2.

Ceetogvon «I» npegHasHayeH ONs MHAMKaUMM NOKa3aHU/A NepBOro kaHana uamepeHus
(T1), cBeTogmog «ll» —ona vHAMKaUMKM MOKa3aHUW BTOPOro kaHana usmepexus (T2).
Ecnn  3HayeHne pasHOCTVM BLIXOAUT 3@ nNpedenbl  WHAMKaLUWMKW, BbiCBEYVBAETCA
cooTBeTCcTBYtOLWasA aBapusi (cM. MNpunoxenune ).

nPQr;
KHonka ’: npegHasHayeHa ansa exoga B pexxum NMPOMPAMMUPOBAHUE, a Takke ons 3anucu
HOBbIX YCTAHOBMNEHHbIX 3HAYEHUIA B 3HEPrOHE3ABNCUMYIO NaMsATb npubopa.

o
KHonka IZ npegHasHa4yeHa ana:

cMeHbl kaHana (T1, T2 unu AT), BbIBOAUMOrO Ha MHAWKALMIO;
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- Bbl60pa nporpaMmMmupyemMoro napameTpa u yBeJliM4eHUA ero 3Ha4deHud. I'Ipm yaepXaHum
KHOMKU CKOPOCTb M3AMEHEHNA BO3pacTaeT.

N
KHonka E npegHasHayeHa ons:
—  cMeHbl kaHana (T1, T2 unu AT), BbIBOQUMOIO Ha UHAMKaLUMIO;

—  YMeHblUEeHUs1 3Ha4YeHUs NporpaMmmMupyemMoro napameTpa W BbiGopa ero 3HaueHus. Mpu
yOepKaHUM KHOMKM CKOPOCTb M3MEHEHWSI BO3pacTaeT.

3.2.2 PeXxumbl uHOMKaLuUmn

Pexuvm nHavkaumm 3agaeTcs Npu ycTaHOBKE COOTBETCTBYIOLLIErO 3HAYEHNS B MPOrpaMmmmMpyemMom
napametpe b0-4.

BbiBOO TeKkywMX 3Ha4YeHUW U3MepsieMblX BeNWYMH Ha UMGPOBON WHAMKATOP MOXET
OCYLLECTBNATLCA B OAHOM M3 NATU PEXMMOB!

«0» — dukcupoBaHHbIn T1. Ha mHOukaumio BbIBOAUTCS MNoOkasaHWe TOMbKO MEepBOro kaHana
N3MepeHus.

Pexnm npumeHsieTcs B CnyyYae wucnonb3oBaHUA npubopa B KavyecTBe TPEXMO3ULIMOHHOro
perynsitopa, paboTalowero OT OZHOro AaTyuMka, a Takke npu ucnonb3oBaHuM npubopa, Kak
OfHOKaHanbLHOro namepuTens-perynaropa. Onpoc BTOPOro gatymka npu 3TOM He MPOUCXOAUT.

«1ly» — T1/T2 (py4yHoe nepekntoyeHne). Ha uHAMKauuioo noovepedHo BbIBOASTCA MOKa3aHus

W
nepBoro M BTOPOro kKaHana W3MepeHus. CmeHa kaHanos OCYyLLEeCTBIAETCA HaXaTuUeM KHOMKU E

A
UNW KHOMKK (2N
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«2» — T1/T2 (aBTOMaTV4eckoe nepeknodeHre). Ha nHavkaumio noovepeaHo BbIBOAATCS MOKa3aHUs
nepBoro n BTOporo kaHana. CMeHa kaHaroB OCYLLECTBAETCS aBTOMaTUYECKM Kaxable 6 cek.

«3» — AT/T1/T2 (py4Hoe nepeknioveHue). Ha nHauKaumio noodyepenHO BbIBOAATCH Pa3HOCTb
nokasaHui BxogoB AT=T1-T2, nokasaHuss MepBOro kaHama, rnokasaHuws BTOporo kaHana. CmeHa

Y A
KaHanoB OCYLLECTBMAETCS HaXaTWeM KHOMKM UNN KHOMKN . Ucnonbayetcs npu pabote ¢
Pa3HOCTbIO BXOAHbIX CUrHaNoB.

«4y — AT/T1/T2 (aBTOMaTM4eckoe nepeknioyeHve). Ha uHaMkaumio noovepesHo BbIBOASATCS
pa3HoCTb nokasaHun BxogoB AT=T1-T2, nokasaHus NepBOro KaHana, nokasaHusi BTOPOro KaHana.
CmMeHa KaHamnoB OCYLLECTBMSIETCH aBTOMaTuyecku kaxable 6 cek. Mcnonb3yetcsa npu pabote ¢
Pa3HOCTbI0 BXOAHBIX CUrHaNoB.

3.2.3 BxoaHble ycTporcTBa

BxoaHble n3mepuTenbHble ycTponcTBa B npubope SBNSIOTCA YHMBEPCAmnbHbIMU, T.€. K HUM
MOXHO MoaknioyaTb niobble nepBuYHbIe MpeobpasoBaTeny (AaTYMKM) U3  NEPEYUCTIEHHbIX B
Tabnuue 2.2. Ko Bxogam npubopa MOXHO MOAKMIOYUTL OAHOBPEMEHHO [iBa AaTyMKa pasHbiX TUMOB B
NobbIX coyeTaHusX.

B kayectBe faTunkoB MOryT BbITb MCNOMb30BaHbI:

—  TepMOMETPbI CONPOTUBNEHUS;

—  npeobpasoBaTenu TepMO3NeKTpu4eckue;

—  aKkTuBHble nMpeobpasoBaTenu C BbIXOAHbIM @HamNoroBbiM CUrHANoOM B BuAE MOCTOAHHOMO

HanpsXKeHWs Unu Toka;

—  MUPOMETPbI CYMMAapHOro U3MyYeHus.

AKTUBHble npeobpasoBaTeny C BbIXOAHBIM aHaNoOroBblM CWUFHANoOM B BWAE MOCTOSIHHOTO
HanpskeHust (=50...50 mB, 0..1 B) wunm Toka (0.5 MA, 0..20 MA, 4..20 MA) moryT 6bITb
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ncnonb3oBaHbl A9 U3MEPEeHUA KakK TeMnepartypbl, Tak U Opyrux d)VI3VILIecKVIX BEJIMYUH! OaBJ1IE€HUA,
pacxona, ypoBHA U T. M.

3.2.3.1 NoakntoyeHMe TepMOMETPOB CONPOTUBIIEHUA

PaboTta gaTuMKoB OCHOBaHa Ha TeMnepaTypHON 3aBUCUMOCTU
3MeKTPUYECKOro COMpOTMBIIEHUs MeTannoB. [aTunk dusnyecku
BbINOMHEH B BWMAE KaTyLKW M3 TOHKOW MEAHON Wnv NnaTuHOBOWM R‘El\
MPOBOMOKM  Ha  Kapkace W3  M3OMAUMOHHOrO  MaTepuana,
3aKMOYEHHON B 3aLUUTHYIO TWUNb3y. TepMOMEeTpbl COMPOTUBNEHMS
XapaKkTepusyloTcs ABYMS napametpamu: Ry, — COMpOTMBREHWEM
Aatymka npu 0 °C 1 o — OTHOLLEHVEM Pa3HULbl CONPOTUBIEHUIA AaTyuKa,
n3MepeHHblx npu TemnepaTtype 100 u 0 °C, K ero conpoTUBIIEHUIO, PucyHok 3.6
namepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.

B npu6opax ncnonb3yeTcs TPeXnpoBOAHAsS Cxema MOAKMYEHWst TEPMOMETPOB conpoTusneHus. K
OfHOMY M3 BbIBOAOB TepmopesncTopa R; NMOACOEAMHSIOTCA ABa NpoBoAda, a TPETU MOAKMoYaeTcs K
apyromy BbiBoay R (pycyHok 3.6, Hymepaums koHTakToB npuBefeHa B lNpunoxenun b (Tabnvua b.1)).
Takasi cxema MO3BONSIET CKOMMEHCMPOBAaTL COMPOTUBIEHWE COeAMHUTENbBHBIX MpoBodoB. MMpu aToM
HeobxoamMo cobrtoaaTh YCroBme paBeHCTBA CONPOTUBIEHMUIA BCEX TPEX NPOBOAOB.

TepmMomMeTpbl  COMPOTMBREHUS MOFYT noAkmlodatecsl K npubopy € MCMofb3oBaHWEM
ABYXMPOBOAHOW NMHWWM, HO NMPU 3TOM OTCYTCTBYET KOMMEHCAUWsi MpU U3MEHEHUW COMPOTUBIIEHUS
coeuHUTENbHbIX NpoBofoB. [oatomy 6ydeT HabnioaaTbCcA HekoTopasi 3aBUMCUMMOCTb MOKasaHWid
npubopa ot konebaHuii TemnepaTypbl NPOBOAOB. B criyyae vcnonb3oBaHUs ABYXNPOBOSHOW NMHUM
ANs KOMMEeHcaUmMn NapasuTHOTO COMPOTMBIIEHUS NPOBOAOB HEOOXOAMMO MpU NoAroToBke npubopa K
paboTe BbINONMHWUTL AeNCTBUSA, YKadaHHble B NpunoxeHun I.

28



3.2.3.2 MNoaknioyeHre TepMO3NIEKTPUYECKMX Npeobpa3oBartenen

TepmoanekTpudeckuin  npeobpasoBatens  (TepMoriapa) 2TPM1
COCTOUT U3 ABYX COEOVHEHHBIX HA OOHOM 13 KOHLIOB NMPOBOAHWKOB,
V3rOTOBMEHHbIX W3 METaroB, OBNaaaloyX pasHbIMK TepMOo- .
ANEKTPUHECKVIMM CROVCTBAMM. COEAVHEHHBIE KOHLbI, Ha3biBaeMble pag:;_:m Bxop X-1
«palbo4MM Criaemy, OMyCKaKT B U3MEPSIEMYIO Cpealy, @ CBOBOAHbIE + Bxon X-2
KOHLIbI («XOroAHbIA Criali») TepMonapbl MOOKIHMaloT KO BXogdy <
npubopa (puUcyHok 3.7, HyMepauusi KOHTaKTOB MpvBedeHa B = Bxon X-3
MpunoxeHun b (Tabnuua B.1)). Ecrniv Temneparypbl «pabodero»
N «XOrOAHOMO CraeBy pasnnyHbl, TO TepMorapa BblpabaTbiBaeT ATYMK P
TepmoJ[C, KoTopasi v NofdaeTcst Ha U3MEpPUTENTb. Temnepatyphi — |

Mockonbky TepmoOMC 3aBUCUT OT pas3HOCTM Temreparyp — XOA0AHOMD Cnad
[BYX CraeB Tepmonapsbl, TO A MONy4eHUst KOPPEKTHBIX MoKasaHWin HeoGXxoaMMo
aHaThb TeMmrepaTypy <«XONofHOO Crias» (ee CBOBOOMbIX KOHLOB), |TOBbI Pucynok 3.7

CKOMIMEHCUPOBATL €€ B AANbHEALLNX BbIMUCTIEHNSIX.

B npubopax npemycMoTpeHa cxema aBTOMAaTMHECKOW KOMMEeHcaLym Temnepatypbl CBOOOOHBIX KOHLIOB
Tepmonapsl. [1pn aToM nonb3oBaTenb B napameTpax «McTouHnk komneHcaumm XCx» b1-4 (b2-4) moxeT
BblbpaTbh B KayecTBe AaTyMka XONOAHOro crasi BHYTPEHHWM AaTyuk Temnepatypbl XC, KOTOpbIn
YCTaHOBIEH PSAOM C MPUCOEAVHUTENBHBIM KIMEMMHVKOM, WM OTAENbHbIN BHeWHWA dardvk (TC wwm TT),
noaKIrodaeMbiii K [pyromy Bxofy npubopa.

Tun BHelwHero aatimka XC MoxeT BbiTb MtobbiM 13 noaaepviBaeMblx npubopom aatumkos TC v TI1 (cm.
Tabmmuy 2.3) u ycraHaenmBaetcs B napametpe bl-0 (b2-0) Bxoaa, KOTOpbIA BbiOpaH B Ka4YECTBE WCTOYHMKA
KomneHcauum XC.

Mapametpbl b1-4 (b2-4) BuAMMEBI, ecnn Ha NporpaMMupyemMoM BxoAe X BblbpaHa TepMonapa.
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Mpumeyanue — [Ins OTKIHOMEHUSA KOMMEHCALMM «XOOOHOrO  [ooeka Aaminea

2TPM1
criasi» Heobxogumo eeectvt ko ¢ Il (cm. paspen 6). Komnexcauys

Brop X-3
«XOTOAHOTO criasiy GyAeT BHOBb BKIKOHEHA TOMLKO NPV MBMEHEHMI 0
KOf1a [aTumKa rin HOBOM BKIKOHEHM npubopa. eofid
Brop X-1

MoakroueHre Tepmonap K Nprbopy AOMKHO NPOU3BOANTLCS C
MOMOLLIbHO  CrieLMaribHbIX  KOMMEHCALMOHHBIX (TEPMO3TEKTPOAHBIX)
MPOBOZOB, M3MOTOBMEHHLIX U3 TEX XE CaMbIX Martepuarnos, YTo 1
Tepmoriapa, Mpyv 3TOM peKoMeHOyeTcs Momellatb MpoBoda B
3aLLUMTHBIA 3KpaH (pucyHok 3.8). [onyckaeTcs Takke UCrornb3oBaTb
NpoBoOJa 13 METaNTIOB C TEPMO3IIEKTPUHECKVMU XapaKTEPUCTVKAMM,
koTopble B AvanasoHe Temneparyp 0...100 °C aHaromyHbl XapakTepucTikam
MaTepyanoB arekTpoaoB Tepmonapbl. Mpy coeaMHEHMM KOMMEHCALWIOHHBIX PucyHok 3.8
NPOBOZOB C TEpPMONapoi 1 Nprbopom HeobXoaMMO cobMnoAaTL NONSPHOCTb.

BHumaHue! [py HapylweHun ykasaHHbIX YCMOBUA MOFYT UMETb MECTO 3HauMTErbHble
MOrpeLLUHOCTM MPU U3MEPEHUMN.

pabiomi Cnai TepMonaps!
/7

3.2.3.3 MNoaknioyeHne AaTYNKOB, UMEKOLWMX YHMPULMPOBaHHbIA BbIXOAHON CUrHam Toka
WUNU HanpsikeHus

MHorve paTtyvku  pasnuyHbiX  (PU3MYECKMX BENUYMH  OCHALUEeHbl  HOPMUPYHOLLUMU
n3mepuTenbHbiMu npeobpasoBatensamu. Hopmupylowme npeobpasoBaTenu TpaHCOPMUPYIOT
curHambl C nepBUYHbIX nNpeobpa3oBaTtenenn (Tepmonap, TEPMOMETPOB COMPOTUBIEHWS,
MaHOMeTpOB, Pacxo4oOMepoB M Ap.) B YHUDMLUMPOBAHHbLIA CUTHAN NOCTOSIHHOrO Toka. BenuunHa
3TOro TOKa NexuT B cnegywowmx guanasoHax: ot 0 go 5, ot 0 go 20, ot 4 o 20 mA. lnanasoH
BbIXOAHOIO TOKa HOpMUpYylolero npeobpasoBaTens MpoONoOpLUOHaneH 3HayYeHuto U3nyeckon
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BEMWYUHBbI, K3MepsieMOl [aTyMKkoM, U COOTBETCTBYeT pabouveMy [AuanasoHy AaTtyuka,
yKa3aHHOMY B ero TeXHUYeCkux xapakrepuctukax. B cBa3m ¢ Tem, 4to npubop uamepsieT Tonbko
BXOLHOE HamnpsbkeHue, npu  MNOAKMHYEHUM [aTYNMKOB MOCTOSTHHOrO TOka Heobxogumo
MCNOMb30BaTh BXOAsLEee B KOMMMEKTauuo HarpysoyHoe conpotmsneHne RH=50,000 £0,025 Om
(cm. pucyHok 3.9 m MpunoxeHue b).

Mpu HEo6XoAMMOCTH nuTaHus HOPMMPYHOLLIMX 2TPM1
npeoGpasoBartenien, MUCMOMb3YLWMUX BHELIHWE  UCTOYHMKM
MUTaHMSA NOCTOSIHHOMO TOKA, MOXET NPUMEHSTLCS BCTPOEHHbIN 94 B
B NpMBOp ranbBaHNYeCKN U30MNIMPOBaHHLIN OT U3MEPUTESNbHO
yacTu npubopa NCTOUHMK 24 B. +24 B
MpumeyaHne — MakcumarnbHas Harpy3ouHasi cnocobHOCTb =
BCTPOEHHOTO UCTOYHMKA NuTaHus coctasnsiet 80 MA. E Bxop X-1
Cxema  nopknioyeHns Kk npubopy — ucTouHuka [ R, Bxop X-2
YHMBEPCANbHOTO  CWrHama  MOCTOSIHHOMO  HaMpsiKeHUst Bxon X-3
npueegeHa B Mpunoxenumn b (cm. pucyHok 5.10).

PucyHok 3.9

3.2.3.4 MNoaknoyeHe NMPOMeTPOB

Cxema MOAKMIOYEeHUs K Npubopy MNMPOMETPOB aHanorMyHa MoaKNoYeHnto TepMonap (Cm.
pucyHok B.9).
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3.2.4 Ilornyeckue yctpounucta J1Y

B npnbope nmeeTcs ABa NOrMYecKMX YCTPOWCTBA, Kaxaoe U3 KOTOPbIX MOXET paboTaTb B OAHOM
13 PEXMMOB:

—  YCTPOWCTBO CpaBHEHUS;

—  [M-perynsTop;

—  peructparop.

Pexvm paboTbl ans kaxgoro us J1Y yctaHaBnuBaeTcst COOTBETCTBYIOLLMM KOAOM B nMapameTtpax
A1-1 n A2-1(cm. lNpunoxenue B). lMpn yctaHoBke OFF B atom napameTtpe JIY He pabGortaer,
nepexogut B coctosHue OTKITKOYEHO. lpn 3TOM COOTBETCTBYOLLEE BbIXOOHOE YCTPOWCTBO
nepexoauT B COCTOsIHUE, onpegensemoe napametpom A1-9 nnu A2-9.

Bnaropgapsa Tomy, 4to pabota oboux JIY HesaBucuma gpyr oT Apyra, npubop MoxeT ObiTb
3anporpamMmmmpoBaH Ansi paboTbl B Ka4YECTBE TPEXMO3ULIMOHHOIO perynsitopa. B atom cnyyae Ha Bxog
kaxxgoro u3 J1Y HeobxoamMmo nogatb OAWH U TOT e CUrHan: TunoBble HacTponkn A1-2 = A2-2 = 01,
b0-4 = 00. Ecnu cywectByeT HEOBXOAUMOCTb CHUMAaTb MOKa3aHWsl MO0 BTOPOMY BXOAY M BbIBOAWUTL UX
Ha nHgukatop, 1o b0-4 = 01 unn b0-4 = 02.

MapameTtpbl A1-9 n A2-9 onpefensitoT COCTOsIHWE, B KOTOPOE [AOSMKHbI ObiTb NepeBefeHbl
BbixoAabl BY1 n BY2 npu otkniodeHHom JTY, aBapum no BXoA4y vnun Mpu U3MEHEHUM 3HAYEHWN
napameTtpoB b1-0, b2-0, b1-7 n b2-7. B aTom cry4yae B 3aBMCUMOCTM OT 3HAYEHUS!, YCTAHOBIEHHOIO B
napametpax Al-9 n A2-9, BbIxoAbl NEPEBOOATCHA B COOTBETCTBYIOLLEE COCTOSIHUE: OJ1 OUCKPETHOMO
Tuna Bbixoga — OTKIMKOYEHO wnn BKITKOYEHO, ans aHanoroBoro Tvna — Tok 4 MA unm 20 MA,
HanpsbkeHve 0 B unn 10 B.
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BxogHbIM curHanom ansa JTY MoxeT GbITb HasHavyeHa oaHa U3 BEMNUYMNH:

T1 — namepeHHoe 3Ha4YeHue 1-ro BXOAHOro kaHana;
T2 — u3aMepeHHoe 3HaveHune 2-ro BXOAHOrO KaHana;
AT=T1-T2,

KOTOpble B 3aBUCMMOCTM OT TUMa BXOAHOIO
Aatyuka npubopa MoOryT npeactaBnATb Ccobon
TemnepaTtypy, TOK, HarpsbkeHue WunuM Opyrywo
PU3NYECKYIO BENNUNHY.

3.2.4.1 Pexum ycTpoicTBa CpaBHEHUSA

Mpn pabote B pexume yCTpoOWCTBa
cpaBHeHus JIY pabotaeT no ogHomy U3
npeacTaBneHHbIX Ha pucyHke 3.10 TUMOB NOTUKN:

— tun norukn 1 (MpsiMol ructepesmc)
NPUMEHSIETCA B Cryvae UCMONb30BaHUs
npubopa Ans  ynpaBneHus paboToi
HarpeBaTens (Hanpumep, TOHa) wnm
curHanusauum o TOM, YTO 3HauveHue
TEKyllero u3MepeHusi Tre« MeHbLUE
yctaBkm T. [lpu a3tom BbIXOgHOE
YCTPOMCTBO, MoAKmoveHHoe K 1Y,
nepBoHavarnbHO BKIltOMaeTCA npu
3HayeHusX Tre < (T — A), BblkOYaeTCs
npun Trec > (T + A) 1 BHOBb BKIO4aeTcH
npu T« < (T — A), ocywecTBnsAs Tem

I |
| |

Cocr. pene, | | Tunnoruu 1
I |

o O O s

Tun norvem 2 [}

PucyHok 3.10 — Tunbi noruku npu pa6ote 1Y
B peXume yCTPOMCTBA CpaBHEHUs

caMbIM ABYXMO3ULMOHHOE peryrimpoBaHue no ycraBke T C rMCTEPE3nNCcoM * A;
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— TN noruku 2 (obpaTHbIN rMcTepesnc) NpUuMeHsIeTCs B Cryyae ncnonb3oBaHusi npubopa ans
ynpaBrneHns paboTon oxnagutens (Hanpumep, BEHTUNATOpa) MMM CUrHanu3aumm o
NpeBbILIEHUN 3HayeHust ycTaBku. [lpy 3TOM BbIXOOHOE YCTPOWCTBO NepBOHaYanbHO
BKITtOMaeTCs Npu 3HavyeHusX Trec> (T + A), BblkntovaeTcs npu Trec< (T — A);

—  1un noruku 3 (M-o6pa3sHasi) NpMMeHsIETCS NPU UCMONb30BaHWUKM Npubopa Ans curHanusauum
0 BXOAE KOHTPONMUPYEMOW BENWYMHbI B 3ajaHHble rpaHuubl. [lpu 3TOM  BbIXOAHOE
yctponcteo Bkmnodaetcs npu (T — A) < Tr< (T + A);

— 1vn noruku 4 (U-o6pa3sHasi) NnpMMeHsieTCa Npu UCMorb3oBaHWM Npubopa Ans curHanusaumm
O BbIXOAE KOHTPONMPYEMOW BeNUYMHbI 3a 3afaHHble rpaHuubl. [Mpu 3ToM BbIXOAHOE
ycTporncTBo BkMtoyaeTcs Npu Trec < (T — A) U Tre > (T + A).

3apanune yctaeku (T) u ructepesuca (A) npoBoauTCA MpW NPOrpaMMUPOBaHUKM NapamMeTpoB

perynupoBaHus npubopa (cm. n. 6.2).

Ona Y, paboTatoLLero B pexvme yCTporcTBa CPaBHEHWUSI MOXET ObITb 3a1aHO BpeMsi 3a1epKu
BKMIOYEHNS U BPEMS 3aAepXKKn BbIKMoUYeHUs. JTY BKMOYaeT UNn BbIKIOYaET BbIXOOQHOE YCTPOWCTBO,
€cnn ycrioBue, Bbl3biBaloLlee W3MEHEeHMe COCTOSHUS, COXPaHSIeTCsl, Kak MUHWMYM, B TeyeHue
BpPEMEHW, yCTaHOBMEHHOro B napameTtpax A1-5 (A2-5) n A1-6 (A2-6), cooTBeTCTBEHHO (pUCYHOK 3.11).

Ona NY, paboTaiollero B pexumMe ycTpoWCTBa CpaBHEHUS MOXeT ObiTb 3a4aHO MUHUMarnbHoe
BpEMSs YAepKaHus BbixoAa B 3aMKHyToM (napameTpbl A1-7, A2-7) n pa3omkHyTom (napameTpbl A1-8,
A2-8) coctosHusax. J1Y yaepxuBaeT BbIXOAHOE YCTPOWCTBO B COOTBETCTBYIOLUEM COCTOSIHUMA B
TeyeHVe 3afaHHOro B 3TMX MapameTpax BpeMeHW, Jaxe ecnv Mo norvke paboTbl ycTponcTsa
cpaBHeHus TpebyeTcs nepekntoyeHmne (pucyHok 3.12).
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PucyHok 3.11 — 3apaHue 3agepxek BKoYeHus/ PucyHok 3.12 — 3agaHve MMHUManNbHbIX BpeMeH
BbIKNoYeHUs BY ansa tuna noruku 1 yAepXaHuA BbixoAa B 3aMKHYTOM U pa3OMKHYTOM

COCTOAHUAX ANA TUNa JIOrMkKn 1
BHumanme! B pexume yctponctBa cpaBHeHuss JIY moxeT paboTtatb, ecnm B npubope

YCTaHOBJIEHO CBA3aHHOE C HUM BbIXOoOHOE ychOVICTBO OUCKPETHOro TMna — afieKTpoMarHuTHoe pene,
TPaH3NCTOPHaaA onTonapa, oNnTOCMMUCTOD.
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3.2.4.2 Pexum MN-perynsitopa

Mpu pabote B pexume [-perynstopa J1Y cpaBHMBaeT Tekyllee 3Ha4YeHUe w3MepsieMon
BENUYMHbI C 3afaHHON ycTaBkow «T» M BblAaeT Ha BbIxod curHan B avanasoHe 4...20 mA (ans BY
Tuna W) wnm 0...10 B (ana BY Tuna Y), nponopuuoHanbHbil BeNUYMHE OTKIMOHEHus. 30Ha
nponopuuoHaneHoctu (M) npn aToM 3agaeTtcs napameTpoM A. BbixogHow curHan copmupyeTtcs B
COOTBETCTBUM C YCTaHOBMEHHOW B napameTtpe A1-1 (A2-1) xapakTepucTuKoW perynsitopa nvbo no
npsiIMO-NponopLuoHansHoOMy  (HarpeBaTenb), nubo obpaTHo-nponopumoHansHOMYy (oxnaguTenb)
3aKoHy perynupoBaHusi. paduku, nosicHsAOWMe NpUHLMN hopmmpoBaHusa ynpasnstowero Toka -
perynsTopa Ans ob6enx xapakTepucTyK NpuBeaeHbl Ha pyucyHke 3.13.

|,MAJ: N=2A |,MAJ\ N=2A
R E—

I 19 I——— ==

max

|
| |
| |
| |
| |
| |
) |

I min I min
> 1

Tyer-A  Tyr  TyertA t,c Ter-A Ty TyertA fc
a) NpsIMO NPONOPLIMOHANLHOE 6) 06paTHO NpoNoPLMOHANLHOE
perynupoBsaxue perynuposaHue

PucyHok 3.13 — MpuHumn cdoopmmuposaHus ynpasnsiowero Toka lN-perynatopa

B Tabnuue 3.1 B kayecTBe npumepa npuBedeHbl 3HAYEHWs BLIXOOQHOrO Toka ANst NpsiMO-
nponopuuoHaneHoro perynuposaHus npu yctaeke 500 °C n A = 40 °C.
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Tabnuua 3.1

Temnepartypa, °C

BbixogHomn Tok, MA

MowHocTb perynsaTtopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 37.5
500.0 12 50.0
490.0 14 62.5
480.0 16 75.0
470.0 18 87.5
460.0 20 100.0

Menee 460.0 20 100.0

BHumanue! B pexume [-perynstopa JIY moxeT paboTtaTb TONMbKO MpW YCTAHOBIIEHHOM Ha
COOTBETCTBYHOLLEM BbIXOZE YCTPOMCTBE aHANOroBoro Tmna.

3.2.4.3 PexumM peructparopa

Mpn pabote B pexume peructpatopa J1Y cpaBHMBaeT ModaHHYl Ha €ro BXOA BENUYMHY C
3agaHHbIMK B napameTpax Al-3 (A2-3) u Al-4 (A2-4) 3HauyeHNsMU U BbiAaeT Ha COOTBETCTBYOLLEE
BbIXOAHOE YCTPOWCTBO aHanoroBbii curHan B Buae Toka 4...20 MA, KOTOpbI MOXHO NogaBaTb Ha
camonucel, unu Apyroe peructpupyioLlee ycTponcTso. MNpuHUMN hopMMpoBaHMSA TOKa peructpaumm
nokasaH Ha pucyHke 3.14. Mpu paboTe B 3TOM pexvMe HEOOXOAMMO YCTaHOBWUTb HWXKHUWA npeaen
AvanasoHa permcrtpauuu 1 BeNMYMHYy BCero AgmanasoHa peructpauum ans J1Y1 B napametpax Al-3 n

Al-4, apna NY2 — B napameTtpax A2-3 n A2-4, COOTBETCTBEHHO.
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Tok perucTpasumu A
lpm=20MA ——— —————————
2w —————
|
|
L =4 MA — — |
1 I 3
el
ﬂ L HNamepenHoe
(B34, A24) 3HAYEHHE T g
HMMHWA npegen BEPXHWA Npeaen
fa1s, 231 (A1-GR1-4, A2-G+A2-4)

PucyHok 3.14 — MNpuHumn hopMmmnpoBaHus Toka permcrpauum

BHumanue! B pexume peructpatopa JIY moxeTr paboTtatb TONbKO MpW YCTAHOBIIEHHOM Ha
COOTBETCTBYHOLLEM Bbixoae BY aHanoroBoro Tuna.
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3.2.5 Tunbl BbIXOAHbLIX YCTPOUCTB

BbIxoAHble YCTPOWCTBa npeAHasHayYeHbl Ans nepeaadv BbIXOOQHOMO YNpaBnsiowero curHana Ha
MCMOMHUTESbHbIE MEXaHU3MBbI.

Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexun b.

BY MoryT GbiTb ABYX TUMNOB: AUCKPETHLIE U aHANOroBLIE.

BHumaHue! BHe 3aBucumocTu OT Tuna, noboe BbIXOOHOE YCTPOWCTBO ranbBaHUYECKU
M30MNMPOBaHO OT U3MepUTENbHOro Grioka (3a UCKMYeHNeM Bbixoda T).

OuckpeTtHoe BY - anekTpomarHUTHOe perne, TpaH3UCTOpHas onTornapa, ONTOCUMMCTOp —
UCMonb3yeTca ANs yNpaBneHus (BKMOYEHWsI/BbIKMIOYEHNs1) Harpy3Kkoi nubo HemnocpeaCTBEHHO, NGO
yepes Gonee MoOLUHble YMpPaBNsiOLME SMIEMEHTHI, TakMe kak MnyckaTenu, TBepAoTerlbHble pene,
TUPUCTOPbI UMW CUMUCTOPBI.

OnekTpomarHuTHoe pene (Bbixoa P) npegHasHauyeHo AN KOMMyTauuu CUIIOBbIX Lenei
HanpsikeHvem He 6onee 250 B n pabounm Tokom He Gonee 8 A.

TpaHsuctopHasa ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBwuno, ANs ynpa.neHus
HWU3KOBONbTHBIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHne Bbixoga ns cTpos
TpaH3ucTopa W3-3a OONbLOro TOKa CaMOWHAYKUMM napannenbHo OoOMOTKe BHELUHero perne
Heobxoaumo yctaHasnmeaTtb gnop VD1 (cm. pucyHok B.2).

TpaH3ucTopHbIA KntoY (Bbixoa T) npegHasHayeH ONs NPAMOro NOAKMOYEHUs K npubopy B
KayeCcTBe Harpysku TBEpAOTENbHOro pene (BbIXOOHOE HanpsbkeHue oT 4 o 6 B, NOCTOSAHHBIN TOK He
bonee 25 mA).
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BHumaHue! MakcmumanbHas gnvuHa coeguHuTenbHoro kabens mexay npubopom c Beixogom T u
TBEpAOTENbHLIM pere He AoKHa NpeBbiwaTb 3 M.

OntocumucTop (Bbixop C) MMeeT BHYTPEHHIOID CXEMY Nepexoa 4epe3 HOMb U BKIoYaeTcs B
Lenb yrnpaBneHWs MOLLHOIO CMMUCTOPa WU Napbl BCTPEYHO-NapannenbHO BKIIOYEHHbIX TUPUCTOPOB
yepes orpaHuumsatowmii pesuctop R1 (cm. pucyHok B.3). BenuuuHa conpoTvBReHVs pesucTopa
onpeaensieT ToK ynpaereHust cumucTopa. HarpysaouHas cnocobHocTh Bbixoda — Tok He 6onee 50 MA
npv NepemMeHHoOM HanpshkeHun He 6onee 250 B.

[ns npenoTepalleHust Npo6ost TUPUCTOPOB M3-3a BbICOKOBOMbTHBIX CKAYKOB HaNPSHKEHUS B CETU
K MX BbIBOAAM pekoMeHayeTcs nogknoyatb punbTpytowyto RC wenoyky (R2C1).

AnanoroBoe BY npefcraBnsieT coboi uMcpo-aHanorosblii npeobpasoBaTenb, NO3BONSOLLMIA
hopMUpoBaTb aHaNoOroBbIVi CUrHaN NOCTOSAHHOTO TOKA UMW HaNPSHXKEeHUs.

®dopmupoBaTenb TOKOBOro curHana (Bbixon 2TPM1
W) npeobpasyeT Ha akTUBHOWN Harpy3ke RH 3HaueHue

Ha Bbixoge J1Y B TokoBbIM curHan 4...20 mMA (cm. < Beixop X-1
pycyHok 3.15). s H Bixog X-2 +U,
Ona pabotel BY Heobxogumo WCMonb30BaTh < [ Buixon X-3 —?—" -U,

BHELUHWA WCTOYHWMK MWUTaHWSA MOCTOSIHHOTO  TOKa.
ConpoTtusneHne Harpysku RH 3aBUCUT OT HanpsxeHus
ncTtovHuka nutaHus Un n Boibupaetca 3 rpadmka (cm.
pucyHok 3.16). B Tom crniyyae, ecnu Ans M3MepeHus PucyHok 3.15

TOKOBOTO CUrHana MUcronb3yeTcs U3MEPUTENbHBIV WYHT

Ru 1 ero HoMuHan MeHblle HEOBXOAMMOro CONPOTUBIIEHUSI HArPy3KW, TO UCMOSb3yeTcs [06aBOYHbBIN
orpaHv4uBatoLLmi peavctop Rorp, conpoTuBneHne KOTOpPOro BbIYUCISETCA U3 COOTHOLLEHUSI:
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Rorp = RH — Ru Ry, Omg
TunoBble cooTHoLweHus: Un = 1000
12 B, R4 = Ru = 100 Om; Un = 24 900
B, RH = 700 Om (Ru = 100 Owm, 800
Rorp = 620 Om).
BHuMaHue. 700
1. HanpshkeHue WUCTOYHMKa 600
nUTaHus LAM He 500
[OMKHO  ObITb  Gonee
415 e
2. B KayecTBe BHeLUHeEro
MCTOYHMKA nuTaHuA 200
MoxeT 6bIThb 100
MCMOSb30BaH  BCTPOEH- »>
HbI B NPUBOP MCTOYHMK 0 10 20 30 Up,B
24 B.

3. [HonyckaeTca npvMeHeHue
pesuctopa C BENUYMHOM
COMPOTMBIEHNS, OTIMYAIOLWENCA OT paccunTaHHoON He Bonee Yem Ha + 10%.

PucyHok 3.16 — Npadomk 3aBucumocTtn RH (Un)

dopmMupoBaTenb CUrHasna NoCcToAHHOro HanpsbkeHUs (Bbixop Y) npeobpasyeT 3HayeHve Ha
Boixoge [MN[O-perynatopa B curHan HanpsbkeHust 0...10 B. ConpotuBneHue Harpysku R,
noaknoyaemon k LIAM, gomkHo 6biTb B gnanasoHe ot 2 go 10 kOm.

[Ons nuTaHus BbIXxog4a BO3MOXHO MCNOMb30BaHME BCTPOEHHOTO UCTOYHMKA NuTaHus 24 B.

BHumanume! HanpsikeHune nctoynmka nutanmnsa LLATM He gomxkHo npesbiwaTh 30 B.
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AHanoroBoe BY npuGopa MOXHO ucnonb3oBaTb Ans perynupoBaHust no [1-3akoHy. B aTom
cnyyae npubop AormkeH paboTaTe COBMECTHO C 3MEKTPOHHbIM PErynsTOpOM MOLLHOCTU, HanpuMmep,
6rokom ynpasneHus cunosbiMu Tupuctopamm BYCT npoussoacTtea MO OBEH. Cxema nogkntoyeHns
npubopa k BYCT nokasaHa Ha pucyHke 3.17.

2TPM1
+Un
Beixop X-1 BYCT
LlAﬂ—lfl} Boixon X-2 —1 1—14
Bixoa X-3 15
I—1B

~Un

PucyHok 3.17
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4 Mepbl 6e3onacHocTU

Mo cnocoby 3awwmThl OT MOPaXKEeHUs SNEKTPUYECKMM TOKOM Npubop cooTBeTcTBYET Knaccy Il no
rOCT 12.2.007.0-75.

Mpn akcnnyaTaumu, TexHUYEcKOM obCnyXuBaHMM W MOBepke Heobxoaumo cobnoaaTb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun akcnnyaTauuy 3NeKTPOyCTaHOBOK MoTpebutenen» wu
«MpaBun oxpaHbl TpyAa Npu aKcniyaTauum aneKkTpoycTaHOBOK NoTpeduTenemny.

Ha OTKpbITbIX KOHTaKTax KremMMHuka npubopa npu aKchyaTauuu NpUCYTCTBYET HarnpsbkeHve
BenununHon o 370 B, onacHoe ans yenoseyveckow xusHu. Jliobblie nopknoveHns K npubopy n paboThbl
Mo ero TeXHUYEeCKoMy 0GCIYXMBaHUIO MPOU3BOASATCS TONMbKO MPY OTKIMHOYEHHOM NMUTaHUK npubopa.

He ponyckaetcs nonagaHue BrarM Ha KOHTaKTbl BbIXOAHOTO pa3bemMa W BHYTPEHHWE
3MeKTpo3anemMeHTbl npubopa. 3anpelyaetcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpepax C
cofepxxaHnem B aTMocdepe KUCMOT, LenoYver, Macen u T. n.

MoakntoyeHve, perynupoBka U TexobcnyxmBaHue npubopa AOSHKHbI MPOU3BOAUTLCS TOMBKO
KBanuULMpOBaHHbIMK crieuuanmcTamm, 3y4mBLIMMI HacTosILLLEEEe PYKOBOACTBO NO SKCMnyaTauuu.

BHumaHue! B cBA3M C HanmM4MeM Ha KIEMMHWKE OMAaCHOro A1 XKU3HU HanpsaxeHuna anI60pr,

N3roToBJIEHHbIE B KOpNyCax WWUTOBOIO KpenneHud, OOJKHbl YCTaHaBMMBaATbCA B LUUTAX ynpaBlieHus,
OOCTYMHbIX TOJIbKO KBaJ'IMCbMLI,VIpOBaHHbIM cneunanuncrtam.
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5 MoHTax npubopa Ha 06 beKkTe U NoAroToBKa K paboTte

B pasgene onucbIBalOTCS MOHTaX, KpenneHue u
noakntoyeHue npubopa.

5.1 MoHTax npubopa

YcTaHoBKa Nnpu6opoB HAaCTEHHOTO UCNONHEHUSA

1. 3akpenuTb KpPOHLWTENH Tpems BuHTamn M4 x 20
Ha MOBEPXHOCTW, TpeAHa3Ha4YeHHOW [Ans  YCTaHOBKU
npubopa (cMm. MpunoxeHne A 1 pucyHok 5.1, a).

MpumeyaHne — BUHTbI 4N KPenneHust KpoHLWTENHa He
BXOASAT B KOMNMEKT NMOCTaBKU.

2. 3auenuTb KpenexHbl Yrorok Ha 3afHew CTeHke
npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa (pucyHok 5.1, 6)

3. MNpvkpenuTb NpUBOpP K KPOHLWITENHY BUHTOM M4 x 35
13 KOMMMeKTa nocTasku (pucyHok 5.1, 8).

PucyHok 5.1 — MoHTax npu6opa
HaCTeHHOro UCNOSTHEHUs1
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YcTtaHoBKka Npu60poB LWUTOBOro MCNOMHEHUs

1. lMoaroToBMTb Ha LWMTE YNpaBneHnss MecTo Ans
yCTaHOBKM Npnbopa B cooTBeTCTBUM C [MpunoxeHvem A.

2. YcraHoBUTb npubop Ha WWUTe YynpaBrieHus,
ucnonb3ysa AN ero KpemnneHWs MOHTaXHble JfieMeHThl,
BXOAsLLME B KOMMIEKT NocTaBku npubopa.

3. BcrtaBuTtb npubop B cneuuanbHO noaroTOBMNEHHOe
OTBEpCTME Ha nuueBon naHenu wuta (cm. MNpunoxeHve A n
pucyHok 5.2, a).

4. BcraButb (uKcaTopbl U3 KOMMNMeEKTa MOoCTaBKM B
OTBEPCTUS Ha BOKOBbLIX CTeHkax npubopa (puUcyHok 5.2, 6).

5. 3aBepHyTb BUHTbI M4 x 35 13 KOMMnekTa NocTaBku B
OTBEPCTUAX Kaxaoro cukcatopa Tak, 4YTobbl npubop Obin
NMOTHO NpWXaT K NULEeBOV NaHenu LwuTa.
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YctaHoBKa npu6opoB DIN-pee4yHOro ucnonHeHus

1 MoarotoBuTb MecTo Ha DIN-peiike ans yctaHoBku npubopa.

2 YcraHoButb npubop Ha DIN-peiiky B cooTBeTCTBUMM C
pucyHKom 5.3.

3 C ycunumem npupasutb npubop k DIN-pelike B Hanpasnexuu,
nokaszaHHOM CTpenkou, 40 UKcaumm 3aLlenku.

5.2 MoOHTaX BHeLWHUX cBs3en

5.2.1 O6wue TpeboBaHUA

Mpn MoHTaxe pekomeHgyeTcs cobnogaTb cnepylowme
TpeboBaHusi.

1. MopgkntoueHne npubopa crefyeT NPoM3BOAUTb K CETEBOMY
duaepy 220 B 50 'y nnm MCTOYHWUKY NOCTOSIHHOMO Toka +24 B, He
CBSI3aHHOMY HENocpeACTBEHHO C MUTaHWEM MOLLHOTO CUMOBOrO
obopygoBaHusi. Bo  BHelHel Uenn  pekoMeHOyeTCA  YCTaHOBWTb  BbIKMOYaTenb  MUTaHWS,
obecneyvBaoLLMin OTKIMHOYEHNE Npubopa OT ceTw, 1 NnaBkue nNpefoxpaHuTenu Ha Tok 0,5 A.

2. CxeMmbl MOAKMIOYEHUSI AATYMKOB K npubopam pasnuuHbix Moauduvkauui npuseneHs B
Mpunoxexun B. MapameTpbl NMHWKM coeamHeHus npubopa ¢ AaTyYMKoM npuBeaeHbl B Tabnuue 5.1.

PUCYHOK 5.3 — MoHTax
npubopa ¢ KpenneHnem Ha
DIN-pemky
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Ta6nuua 5.1 — MNapamMeTpbl NIMHUKM CBA3M NpUbopa ¢ AaTynKkamu

Tun paTtymka LOnvHa nuHURK, M, ConpotuBneHue WUcnonHeHue nuHumn
He bonee nuHum, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBogHas, nposoga
COMpPOTUBIEHUS! ’ paBHOW ANWHBI U ceYeHust
Tepmonapa 20 100 TepMoaneKkTpoaHbIv Ka¥6enb
(KOMNEHCaLMOHHbI)
YHUDUUMPOBAHHbI
CurHan nocTosiHHOro 100 100 [ByxnpoBogHas
TOKa
YHUMLUMPOBAHHBI
curHan HanpsikeHus 100 5,0 [ByxnpoBogHas

NOCTOAHHOIO TOKa

3. BcTpoeHHbIn B npubOp WCTOYHWMK MOCTOSIHHOrO HanpsbkeHuss 24,0124 B cnepyer
MCnonb3oBaTh A8 NUTaHWS akTUBHBIX 4aTUYMKOB C aHANOroBbIM BbIXOLOM WM aHasioroBble BbIXOAbI

npubopa (n. 3.2.5).

BHumaHue! He ponyckaeTtcs nogkntoyeHne K BCTPOEHHOMY B MPUMOOP UCTOYHUKY HamnpsiKeHust
24 B ogHOBpEMEHHO aHarnoroBbix BXOAOB M BbIXOAOB.

5.2.2 YkazaHuUAl N0 MOHTaxy

PekomeHaaLmm No opraHnsaumm MoHTaxa cregytoLume.
MoarotoBuTb Kabenu Anst coeavMHeHUst Npubopa ¢ AaTYMKOM, a TaKKe C UCTOYHMKOM MUTaHUSA
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOrO TOKa.
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Ons obecnevyeHns HaOeXHOCTU IMEKTPUYECKUX COeOVHEHUA pPEeKOMEHOYeTCsi MCMonb3oBaTh
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOpbIX Nepen MOAKIYEHNEM crieayeT TLiaTeslbHO
3a4NCTUTBL M 0BNYANTE. 3a4MCTKY Xun kabenen HeO6XOAMMO BbIMOMHATL C TaKUM pacyeToMm, YTobbl nx
OrosieHHble KOHLbI NOCrne MOAKMoYeHUst K Npubopy He BbiCTynanu 3a npegesnbl kneMmHuka. CeveHune
XuUn kabeneit AOMKHO BbITb He Gonee 1 MM,

B koprycax HacTEHHOrO KpenmneHWsi KOHWYECKME YacTW YMMOTHSALWMX BTYNOK cpe3aTb Takum
o6pa3oM, 4Tobbl BTynKa NSIOTHO Npusierana k noBepxHocTy kabenst.

MpumeyaHus

1. KabenbHble BbiBoAbl Npubopa paccuuTaHbl Ha MNOAKMYEHME Kabener C HapyXHbIM
aonameTpoM oT 6 0o 12 mm.

2. [Ons yMeHblUEHUsS TPEHUSI MeXay Pe3VHOBON MOBEPXHOCTbIO BTYNMkM U  kabens
peKkoMeHAyeTCst IPUMEHATL TarbK, Kpaxman v T.4.

Mpn npoknagke «kabenei cnepyeT BblAENWTb JNUHUM  CBSI3W, COeAMHsIOLLME  npubop
C [aTysMkoM B CaMOCTOSATENbHYHO Tpaccy (UnyM HecKonbko Tpacc), pacrnonaras ee (MM UX)
OTAENbHO OT CUMOBbIX kabenen, a Takke OoT kabenen, Co3haloLMX BLICOKOYACTOTHbIE Y UMMYIbCHbIE
romexw.

BHumanue! [Ons 3awutbl BXo4oB NpuGopa OT BIMSIHUA MPOMbILUNIEHHBIX 3MEKTPOMAarHUTHBIX
MoMeX NMHUM CBSA3W Npubopa ¢ AaTUYMKOM CcriedyeT aKpaHWpoBaTb. B kauecTBe akpaHOB MoOryT GbiTb
UCMONb30BaHbl KaK crneuuanbHble kaGenu € 9KpaHWPYLUMMKU ONfeTkamu, Tak W 3a3eMIEHHble
cTanbHble Tpy6bl MoaxoasLiero AmameTtpa. JkpaHbl kabenemn ¢ akpaHVpYOLWMMK onneTkamu crneayet
MOAKMIOUNTD K 32a3€MIEHHOMY KOHTaKTY B LUMTE YNpaBreHus.
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5.3 MopgkntoyeHune npubopa

CoeavHeHve npubopa C WCTOYHUKOM MUTaHWA (CeTblo) M AaTynmkaMu  MPOU3BOAUTCH
Mo COOTBETCTBYIOLLUMM CxemaM, npuBedeHHbIM B [NpunoxeHun b, ¢ cobnogeHnem nsnoxeHHoW Huxke
nocnenoBaTenbHOCTU AENCTBUN:

1.
2.

3.

4.

MoaxnioynTb NPUBOP K UCTOYHUKY NUTaHUS;

MopaTe nwTaHwe, BBLICTaBUTL KOAbI TUMA AaTuMka WM pexumbl pabotbl J1Y, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cM. MNpunoxeHue B), 3aTem CHATb NuTaHue;

MoaKnioYnTb NUHUK CBA3KN «NPUBOP — AaT4YMKU» K NEPBUYHBIM Npeobpa3oBaTtensmM U BXxogam
npubopa;

MoakniounTb MUHUKM CBSA3N «NpUBOP — Harpyska» K WCMOSMHWUTENbHLIM MexaHu3mMam Wnm
pervcTpaTopam 1 Bbixogam npubopa.

BHumaHue! [na 3awmTbl BXxoAHbIX Lenei npubopa OT BO3MOXHOro npoGosi 3apsigamu
CTaTUYECKOrO 3EeKTPUYECTBa, HAKOMIMEHHOTO Ha JIMHUSX CBA3W «npubop — JaTuuk» nepen
NMOAKMIOYEHNEM K KMEMMHUKY npubopa, uX Xunbl criegyeT Ha 1...2 cek COeAuHUTb C BUHTOM
3a3eMrieHust WwuTa.

Mocne nojaun HanpsbkeHus NuTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCNPaBHOCTU AaTyvka U NWHWKM CBSA3WN Ha LMPPOBOM MHAMKATOpe OTOOpa3nTCst Tekyluee 3HaveHue
nsmepsieMont BenuuuHbl. Ecnn nokasaHus npubopa He COOTBETCTBYIOT pearlbHOMY 3Ha4YeHuto
n3mepsieMol BENUYMHbI, HEOBXOAUMO NPOBEPUTL UCMPABHOCTb AaT4MKa U LEEMOCTHOCTb NINHWUM CBSI3W,
a Takke NPaBUNbHOCTb UX MOAKMIOYEHMS.
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BHumaHume!
Mpy npoBepke MCNPaBHOCTU AaTyMka U JIMHUM CBSI3W HEOOXOAUMO OTKIIOYWUTL Npubop oT
ceTn nuTaHus. Bo unsbexaHune Bbixoda npubopa M3 CTPOs MpU «MPO3BOHKE» CBA3EW
HeoBGXoAMMO UCMONb30BaTh M3MEPUTENbHbIE YCTPOWCTBA C HamnpshKEHWEM MUTAHWUS He
bonee 4,5 B, npu 6onee BbLICOKUX HaMPSKEHUSIX MUTAHUS 3TUX YCTPOWCTB OTKIHOYEHUE

1.

narymka ot npubopa o6s3aTensHo.

Moakntoyate akTUBHbIE npeo6pa3OBaTenv| C BbIXOOHbIM CurHarioMm B BuAe NOCTOAHHOIO

Hanpsikenusa (-50,0.+50,0 B unm 0...1,0 B)
MOXHO  HEMoCpPeACTBEHHO K  BXOAHbIM
KOHTakTam npubopa.

MopkntoueHne npeobpasoBartenen c
BoixogoM B Buage Toka  (0...5,0 MA,
0...20,0 MA unn 4,0...20,0 MA) — TONBKO
rocre yCTaHOBKM LUYHTUPYIOLLEro pesuctopa
conpotuneHnem 50,0 Om (gonyck He bonee
0,1 %), noakntoYeHne KOToporo Heobxoanmo
npou3BoaNTb B COOTBETCTBUM c
pucyHkom 5.4,6, T.e. BbIBOL ~ pe3nctopa
OOMKEH 3aBOAMTBLCS C TOW K€ CTOPOHbI
BMHTOBOW KIIEMMbl, 4TO W NpoBog4 OT

uu |2lE)

Ru
HenpaeunbHo! NpaeunbHo!
a) 6)
PucyHok 5.4

nartymka. MNpu ncnonb3oBaHun NpoBofa ceveHnem 6onee 0,35 Mm KoHew, NpoBoAa U BbIBOS,
pesuctopa HeO6XOAMMO CKpy4MBaTb UM CNasiThb.

BaxHo! HeBbinonHeHve aTtoro TpeboBaHUSi MOXET MPUBECTM K MPOMNajaHui KOHTakTa
MeXay BbIBOOOM PE3nNCTOpa U KeMMbl, YTO NOBMEYET NoBpexaeHne Bxoaa npubopa.
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5.4 «BbicTpas» 3ameHa npubopa (Tonbko ans npuéopa B kopnyce L11)

KoHcTpykumsi knemm npubopa, BbINONHEHHOro B koprnyce L11, nosBonseT ocylectBuTb
onepaTuBHYl0 3ameHy npubopa 06e3 AeMOHTaxa MOAKMIOYEHHBIX K HEeMYy BHELHUX NWHWA CBSA3W.
MocnenoBaTenbHOCTL 3aMeHbl Npubopa cneayoLas:

4)
5)

6)

oGecTounBaloTCs BCe NMHUUN CBA3W, NMOAXOASILLIME K NPUGOpY, B T.4. MMHUW NUTaHUS;
BbIBYHYMBAIOTCS KPEMEXHbIE BUHTLI (ABA) MO KpasiM KNEMMHO Konoaku npuéopa;

CbeMHasi 4yacTb KOMOAKW OTAenseTcs oT npubopa BMeCcTe C MOAKMIOYEHHLIMU BHELLHUMM
NMUHUAMKM  CBSI3W MPYU  MOMOLUM OTBEPTKM UMM [PYroro MOAXOASLLIETO WHCTPYMEHTa
(oTCoeaMHeHe KIeMMHOI KOSTOAKV MPeACTaBMeHo Ha pucyHke 5.5);

npuGop BbIHUMAETCA U3 LUMTA, a HA Ero0 MECTO YCTaHaBINMBaeTCs APYroii ¢ NpeaBapuTenbHO
yOaneHHo! pasbeMHO YacTbio KIeMM;

K yCTaHOBIEHHOMY NpuBopy NOACOEAMHSIETCS pasbeMHast YacTb KINeMM C MOAKOHYEHHBIMM
BHELUHUMM NUHUSIMU CBSI3K;

3aBMHYMBAIOTCS KPEMEXHbBIE BUHTBI KNEMMHOM KOOAKM.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npubopa
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6 Pexumbl paboTbl npubopa

Mpubop MoOxXeT yHKUMOHMpPOBaTL B OOHOM u3  AByX pexumoB: PABOTA  unu
NPOrPAMMNPOBAHMUE.

6.1 Pexum PABOTA

Pexum PABOTA sBRSeTCS OCHOBHbIM 3JKCMMyaTauWMOHHBIM PEXUMOM, B KOTOPbIA npubop
aBTOMaTU4eCKV BXOAWUT NPU BKIKOYEHWUN NUTaHUs. B faHHOM pexvme NpoM3BOAWUTCSI ONPOC BXOOHbLIX
[aTyYMKOB C BbIYWCIIEHWEM MO MONYYEHHbIM AaHHbIM TEKyLMX 3HAYEHW U3MepsieMblX BEMUYMH Y
oToBpaxeHneM uX Ha LMMPOBOM MHAMKATOPE W BbiAayert HeobXOAMMbIX CUrHaroB Ha BbIXOAHbIE
yCTponcTBa.

B npouecce pabotbl MNpuGOP KOHTPONMPYET WCMPaBHOCTb BXOAHBIX [JAT4YMKoB W, B Cnydvae
BO3HUKHOBEHUA aBapuy Mo BXody, CUrHanmMavpyeT o6 3TOM MUraHWem CBETOAMOAA COOTBETCTBYIOLLErO
KaHana uamepeHust «l» unu «ll» 1 BbIBOOOM Ha LMCPOBON MHAMKATOP COODLLEHWS, COOTBETCTBYIOLLErO
aBapuiiHo cutyauum (cMm. Mpunoxerue [). Pabota BbIXOAHOO YCTPOWCTBA, CBSA3aHHOIO C 3TUM BXOAOM, Mpu
aToM Grokupyetcs (nepesoauTcst B Ge3onacHoe coctosiHue, onpeferneHHoe B napameTpe Al-9 (A2-9)).
ABapuiiHas cUTyauusi BO3HUKAET MPU BbIXOAE U3MEpPSieMON BENUYUHbI 3a OOMYCTUMbIN AMana3oH KOHTPOMs
(cm. Tabnuuy 2.2) wnu npu BbIxoAe M3 CTPOst AaTyvka (0OpbIB UMM KOPOTKOE 3aMblkaHue TEPMOMETPOB
COMPOTUBIIEHMS!, 0GPbIB TEPMONaphb! UM YHUOULIMPOBaHHOIO AaTumKa).

BHumanwme! [Mpunbop nHanumpyert:

—  TemnepaTypy «XOSI04HOro crnasi» — B Criydae KOpOTKOro 3amblkaHusl TepMonapbl;

—  3HayeHWe HWXHEero npefena amanasoHa — B Cryyae KopoTKOro 3amblkaHust gatumkos 0...1 B,
0...5 MA, 0...20 mA 1 obpbiBa gatumkos 0...5 MA, 0...20 MA;

—  3HauyeHue cepeaMHbl Anana3oHa — B Cryyae KOpOTKOro 3amblkaHusi gatumka —50...+50 mB.

B pexume PABOTA npubop ynpaBnsieT BHELHVWMW MUCMOSHUTENbHLIMU YCTPOWNCTBaAMU B
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COOTBETCTBUM C 3afaHHbIMU pexumamu paboTsl JTY (cM. n. 3.2.4). BuayanbHblii KOHTpOsb 3a paboToi
BbIXOJHOIO YCTPOMCTBA [AMCKPETHOrO Tuna MOXeT OCYLLeCTBNATLCA OnepaTtopoM Mo CBeToAModam
«K1» n «K2». 3acBeTka cBeToAModa CUrHanNMU3MpyeT O MepeBode COOTBETCTBYIOLLEro JIOrM4ecKoro
YCTPOMCTBa M CBS3@HHOIO C HUMM Bbixoga B coctosiHne BKITKOUEHO, a raweHne — B cocTosiHue
OTKNKOYEHO.

BHumaHume! Npu ncnonb3oBaHun aHanorosoro Beixoga (BY tuna W wnu Y) cootseTcTBYOLLMIA
ceetoamnon «K1» unm «K2» He 3agencTsoBaH.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexum NMPOrPAMMNPOBAHUE npegHa3HayeH ons 3agaHus 1M 3anucu B 3HEProHe3aBUCHMYyo
namaTtb npubopa Tpebyemblx Mpu 3JKChnyaTauMn Mporpammupyembix napameTpoB. 3afaHHble
3HaYeHus NapameTpoB COXPaHSATCS B NamMsATV NpMbopa Npu BbIKIOYEHUN NUTaHUS.

MpumeyaHus.

1. TNpuv coxpaHeHUM N3MEHEHHBbIX 3HaveHW napameTpos b1-0, b2-0, b1-7 n b2-7 BbixoaHble YCTponcTBa

nepeBoasTcs B 6e3onacHble COCTOsHA, onpeaeneHHble napametpamu A1-9 u A2-9. MNpu 3MeHeHum
[OpyrvX NapaMeTpoB Npubop OCTaeTcst B pabo4eM COCTOSHUM.

2. 3HayeHvie napameTpos b1-7 n b2-7 onpegensieT TOHHOCTL OTOBPaKEHWA UHOVKALWW 1 MacLLTabupyeT
3HaYeHs 1 AnanasoHbl NapameTpoB Tyer1, Tyerz, Ay, Ao, A1-3, A2-3, A1-4, A2-4, b1-5,b2-5, b1-6 nb2-6.
MacLuTabrpoBaHme BbINOMHAETCS MYTEM YMHOXEHWS TEKYLLIMX 3HAUYEHWI YKa3aHHbIX MapameTpoB Ha
KoacpcpmLmeHT 107, roe X — aHaveHWe napamvetpa b1-7 (b2-7).

Ecrnn B Teuenne 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBogutcst onepauui c

KHOMKamu, Npubop aBTOMaTU4eCKU Bo3BpaLlaeTcs B pexum PABOTA.

B npnbope ycTaHoBNeHo ABa ypoBHS NPOrpaMmM1poBaHus.
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Ha nepBom ypoBHe OCyLLeCTBNSIETCA NMPOCMOTP U
M3MEHeHVEe 3Ha4YeHW napamMeTpoB pPerynMpoBaHus:
yctaBkm T u ructepesuca A ansa kaxgoro J1Y. Bxog Ha
nepBbI YpPOBEHb NPOrpaMMUPOBaHUS OCYLLECTBASIETCS

nPar,
KpaTKOBPEMEHHbIM Haxkatmem Ha KHOMKY

MocnepoBaTtenbHOCTb paboTbl ¢ NPUBOPOM Ha NEepBOM
ypOBHE MporpammMnpoBaHusi npueeaeHa Ha pucyHke 6.1.

Ha BTOPOM YpPOBHe nporpaMMmpoBaHusi
OCYLLIECTBSIETCA NPOCMOTP U HEOOXOAMMOE U3MEHEHME
PYHKLMOHaMbHbIX napameTpoB npubopa.
PyHKUMOHanbHble NapameTpbl Npubopa pasgeneHbl Ha
roynnel A n b. B rpynne A HaxogAaTcs napameTpbl,
onpegenstowue noruky pabotsl npubopa. B rpynne b —
napamMeTpbl, OTBeYaKLue 3a HaCTPOMKY M3MEPUTENBHOW
YyacTtu npubopa.

MoapobHoe onucaHue napameTpoB MPUBELEHO B
Mpunoxenun B.

Bxog Ha BTOpoW YypoBeHb MNpOrpaMMuMpoBaHus
OCYLLIECTBISIETCA HaXkaTueM U yOEpPXKMBAHWEM KHOMKU

nPar,
He MeHee 3 cek. [locnegoBaTenbHOCTH npouenypbl

nporpaMMupoBaHusi npubopa Ha BTOPOM YpPOBHe ANs
o6eunx rpynn napameTpoB NpuBeAeHbl Ha pUCyHKax 6.2 -
6.4.
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PucyHok 6.1 — NocnepoBaTenbHOCTb
paGoTbl c NPUGOPOM Ha NepBOM

YpOBHe NporpaMmMUpoBaHus



ns 3a .
il lWMTbl NapameTpoB OT M Pexum PASOTA
HEeCaHKLMOHMPOBAHHOIO  U3MEHEeHUs oo
pabounx pexvumoB B npubope crnyxat e, [
napameTpbl cekpeTHocTn A0-O n bO- e e 3 G s e

0, B KOTOpbIX YyCTaHaBnMBaeTCs
3anpeT Ha W3MeHeHMe napaMeTpoB

COOTBETCTBYIOLLEN rpynnbl "
napameTpoB  perynupoBanus. [pwu [hmpmmuemuuﬁ -
YCTaHOBMEHHOM 3anpere L= |
paspeLuaeTcs TOMbKO MPOCMOTP paHee
3afaHHbIX 3Ha4YeHWI NapameTpoB 3TUX [ Vormera i | | Yormonea il
rpynn. | AR DGDIETROR || QTR TApAMETROR |
| YT A CM. pHC. s.:h | TEATING B L e, 5.-i_|
Ooctyn kK 9Tum napametpam  m———emm e oo
CEKpPEeTHOCTN  OCYLLEeCTBNAETCA  TONbKO PucyHok 6.2 — NocnepoBaTenbHOCTb
Hepes koAbl paboTbl c NPMGOPOM Ha BTOPOM YPOBHE
—  Ang rpynnbl napametpoB A kog nporpaMmMupoBaHus

goctyna {35,
—  Onsa rpynnsl napameTpos b koa aoctyna 246.

BHumaHume! [1ns Bo3BpaTa BCEX 3aBOACKUX YCTAHOBOK Heobxoanmo HabpaTb ko { (.
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PucyHok 6.3 — NocnepoBaTenbHOCTL paboTbl C NPMGOPOM Ha BTOPOM YPOBHe
nporpamMmmMupoBaHus (Ans rpynnbi napameTpos A)
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PucyHok 6.4 — NocnepoBaTenbHOCTL PaboTbl C NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmMupoBaHus (AnsA rpynnbl napameTpos b)
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7 TexHuyeckoe obcnyxuBaHue
7.1 O6wme yKkasaHusA

TexHuueckoe obcnyxuBaHue npubopa NPOBOAUTCS HE pPeXe OOHOro pasa B LUECTb MECSLEB U
COCTOUT B NPOBEPKe KpenneHusi npubopa, BUHTOBBIX COEAMHEHWI, a Takke yaaneHuy nbinv v rpsiau ¢
KnemMmHuka npubopa. Mpu BbINONHEHUM paboT Mo TexHU4eckoMy obcnyxwuBaHuio npubopa crnenyet
cobnopatb Mepbl 6E30MACHOCTU, U3NOXEHHbIE B pasaene 4.

7.2 KOcTtupoBKa npubopa

BHumanue! KOcTupoBKy npuGopa [AOMKHbI BLIMOSHATL NWLA, MMeloLMe COOTBETCTBYHOLLYIO
KBanudukaumio n Heobxoammoe obopyaoBaHue.

Mopsimok AencTBuii Npu OCTUPOBKE NpuBeaeH B Mpunoxenun E.
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8 MapkupoBka npubopa

Ha kopnyc npu6opa 1 npukpenneHHbIX K HeMy Tabnuykax HaHOCSTCS:

—  HauMmeHoBaHue npubopa;

- cTeneHb 3awwmtbl kopnyca no FOCT 14254;

—  HanpsbkeHue u4acTtoTa nuTaHus;

—  noTpebnsiemas MOLLHOCTb;

—  Knacc 3aluTbl OT nopaxeHusi anekTpuyeckum Tokom no NOCT 12.2.007.0
—  3HaK yTBEpXOEHWs Tuna cpeacTB U3MEpPEHUN;

—  3Hak cootBeTcTBUsi No FOCT P 50460;

—  3aBOACKOW HOMep npubopa u rod Bbimycka.

Ha I'IOTpe6VITeJ'IbCKy}O Tapy HaHOCATCA:

—  HaumeHoBaHwe npudopa;
—  3aBopfcKoii Homep npubopa v rof BbiMycka.
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9 YnakoBKka npubopa

YnakoBka npu6opa npoussoautcs B cootBeTcTBumM ¢ FOCT 23088-80 B noTpebuTensekyo Tapy,
BbIMOSIHEHHYIO U3 KOpoboyHoro kapToHa no MOCT 7933-89.
YnakoBka u3genui npu nepecbinke novron no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHUue

10.1 MpubGopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe ntoboro Buga. KpenneHue Tapbl B
TPaHCMOPTHLIX CPEeACTBax [AOSMKHO MPOM3BOAUTLCA COMMAcHoO npaswunaM, AenCTBYIOWMUM  Ha
COOTBETCTBYIOLLUMX BUAAX TPaHcMopTa.

10.2 Ycnosus TpaHCNOPTUPOBaHUSA AOSMKHbI cooTBeTCTBOBaTh Yycnosusam 5 no FOCT 15150-69
npu TemnepaType okpyxatolero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHmem mep 3awmTbl OT
yAapoB 1 BUGpauui.

10.3 lNepeB0o3Ky OCYLLECTBMASATL B TPAHCNOPTHOW Tape MOLUTYYHO UMW B KOHTENHEpax.

10.4 YcnoBus xpaHeHus B Tape Ha cKrnage W3rotoButens wu noTpebuTens OOMmKHbI
cooTBeTcTBOBaTh ycroBusam 1 no [OCT 15150-69. B Bo3gyxe He [OMmKHbI MpUCYTCTBOBaTb
arpeccuBHble NpUMecH.

Mpubopbl cnegyeT XpaHUTb Ha CTennaxax.
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11 KomMnneKkTHoOCTb

MpuGop 1 wr.
MacnopTt 1 ak3.
PykoBoacTso no akcnnyataumm 1 9k3.
["apaHTUiHbIA TanoH 1 3k3.

MpumeyaHue - W3rotoButens ocTaBnseT 3a coboii NpaBO BHECEHUSI [JOMOSHEHWN
B KOMMIEKTHOCTb 13aenus. MNonHas KOMMNNeKTHOCTb ykasaHa B nacnopTe KOHTponnepa.

12 FapaHTUIHbIE OGsA3aTeNnbLCTBA

12.1 WsrotoBuUTEnb rapaHTMpyeT COOTBETCTBUE npubopa TpeGoBaHusm TY npu cobniogeHun
YCMOBWI 3KcnyaTauuW, TPaHCNOPTUPOBAHNSA, XPAHEHNS N MOHTaxa.

12.2 MapaHTuiHbIN cpok akcnnyatauum 30 mecaueB Co AHSA NPOAAXW.

12.3 B cnyyae Bbixoga npubopa M3 CTpPOsi B TEYEHUE FapaHTUMMHOIO cCpoka npu cobniopgeHun
nonb3oBaTenemM ycrnoBWin 3KCMyaTauuui, TPaHCMOPTUPOBAHUS, XPaHEHUs U MOHTaxa npeanpuatne
M3roToBuTENb 0653yeTCsA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

12.4 MNopsagok nepegayv n3genus B PpEMOHT cogepaTcs B nacrnopTe U B rapaHTUMHOM TanoHe.
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MpunoxeHue A. NabapuTHbIe YepTeXn KOpnycoB npudopa

PucyHok A.1 geMoHCTpupyeT rabapuTHble M YCTaHOBOYHbIE 4YepTexu npubopa HaCTEHHOro
Kpennenusi H.

60 105 yronok

KPOHWITEAH

<130
115

PucyHok A.1 — MNpubop HacTeHHOro kpenneHusi H

MpumeyaHue — BTynku nogpesatb B COOTBETCTBUM C ANAMETPOM BBOLHOTO kabenst
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Ha pucyHke A.2 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kpennenus LL1.

uKCaTOpHI NHUEBAA NAHENb WMTA

\&5

PucyHok A.2 — MNpu6op wutoBoro kpenneHus L1
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Ha pucyHke A.3 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kpennenus LL2.

NWLSBAA NAHeNk WMTa

PucyHok A.3 — MNpu6op wuTtoBoro kpennexus LL2
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Ha puvicyHke A.4 npviBeaeHbl rabapuTHbIE M YCTAHOBOYHbIE YepTexu npubopa ¢ KpenreHneM Ha
DIN-periky.

mﬁ_“gi_\"’___"f_ﬂ________.-—

PucyHok A.4 — MNpub6op c kpenneHnem Ha DIN-periky
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Ha pucyHke A.5 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kkpennexus LW11.

JNINUEBaR NaHenb Wuta

2)

:‘ —1

_//

- 0
(o]
00

o00?

|
— e =

PucyHok A.5 — MNpu6op wutoBoro kpennenus LL11
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MpunoxeHune B. CxeMbl nogknoYeHus npudopa

Ha3HayeHue KOHTaKTOB KNEMMHbIX KONoAoK NpMbopoB npueeaeHo B Tabnuuax 6.1, 6.2 u b.3.

Tabnuua B.1 — HasHayeHne KOHTAKTOB KNeMMHOM KONoAku npu6éopa B HacteHHOM H u
wurtoBom L1, LLI2 ncnonHeHusx kopnycos

Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa

1 Mutanune ~ 90...264 B nnu, 9 Bxopg 1-1
nntoc nutanma = 20...375 B

2 MuTtanue ~ 90...264 B unn, 10 Bxog 1-2
MuHyc nuTtaHusa = 20...375 B

3 Bbixog 1-1 11 Bxog 1-3

4 Bbixog 1-2 12 Bxog 2-3

5 Bbixoa 1-3 13 Bxop 2-2

6 Bbixog 2-1 14 Bxopg 2-1

7 Bbixog 2-2 15 -24 B

8 Bbixog 2-3 16 +24 B
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Ta6bnuua b.2 — HasHa4yeHMe KOHTAKTOB KIIeMMHOW Konoaku npubopa B kopnyce 11

Homep HasHauyeHue Homep HasHaueHnue
KOHTaKTa KOHTaKTa

1 Mutanune ~ 90...264 B nnn, 1
nntoc nutanus = 20...375 B

2 MuTtanue ~ 90...264 B unn, 12 HE vcnonk3ytotea
MuHyc nuTtaHusa = 20...375 B

3 He 1CMonb3yHTCS 13 Bxon 1-1

4 14 Bxopg 2-1

5 Bbixog 1-1 15 Bxog 1-2

6 Bbixog 1-2 16 Bxog 2-2

7 Bbixoa 1-3 17 Bxopn 1-3

8 Bbixog 2-1 18 Bxog 2-3

9 Bbixon 2-2 19 -24 B

10 Bbixog 2-3 20 +24B
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Ta6nuua B.3 — HasHa4yeHMe KOHTAKTOB KNeMMHOW Konoaku npuéopa B kopnyce [

Homep HasHauyeHue Homep HasHaueHue
KOHTaKTa KOHTaKTa

1 MuTtanue ~ 90...264 B unn,

nntoc nutandma = 20...375 B 9 +24B
2 MuTtanue ~ 90...264 B unn,

MuHyc nuTanus = 20...375 B 10 -24B
3 Bbixoa 1-1 11 Bxopn 2-1
4 Bbixog 1-2 12 Bxog 2-2
5 Bbixoa 1-3 13 Bxopn 2-3
6 Bbixog 2-1 14 Bxog 1-3
7 Bbixog 2-2 15 Bxog 1-2
8 Bbixoa 2-3 16 Bxopg 1-1

Ha pucyHkax B.1 - B.11 npuBeaeHbl cxembl NOAKINOYEHUS npubopa.

\E Boixoa X-1 —r%
E::]__- Buixop X-2 |—» B
g
=

— Beixog X-3 [—>

PucyHok B.1 — Cxema noAakno4YeHus Harpysku

k BY Tuna P

|

-|_|“
Buixop X-1
Buixop X-2 P1

@

Beixopg X-3 +U,

VD1

PucyHok 5.2 — Cxema nogknto4YeHUs Harpy3ku
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Beixop X-1

@ Bbixo X-2 47...680m
Buixog X-3

0.1x630 B

tasa

PucyHok B.3 — Cxema nogknto4yeHus cunosoro cumucrtopa kK BY tuna C

—= ta3sa

R2
| 47...68 Om
Buixog X-1
Buixop X-3 T §1 1x630 B
R Harp

— AN

PucyHok B.4 — Cxema nopgkntoyeHusi k BY tuna C
ABYX TUPUCTOPOB, NOAKIMIOYEHHbIX BCTPEYHO-NapannensHo
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Boixog X-1

E]
Eg — Buixop X-2 +U,
< [—{ BoixonX-3 —1 -U,
Ry
Ry=0... 1000 Om

— 2 +
U 100 One Boixog X-1 I
Bbixog X-2 TeeppotensHoe
j'L« Uy Buixog X-3 pene
Ry | _
2... 10 xOm e ——
PucyHok B.6 — Cxema nogkntoyeHus Harpy3ku  PucyHok B.7 — Cxema noaknovYeHust HarpysKku
k BY tTuna 'y kBYTMna T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

PucyHok 5.8 — Cxema nogkntoyeHus
TepMoMeTpa CONnpoTUBIEHUSA

Bxopa x-1

Bxopa x-2
Gn

Bxop x-3

PucyHok B6.10 — Cxema nogkntoveHus
aKTUBHOrO AaTyuKa C BbIXOAOM B BuAe
HanpsbkeHusa -50...50 mMB unn 0...1 B
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Bxop x-1

™
24 Bxog X-2
C_ Bxop x-3

PucyHok B.9 — Cxema noakntoyeHus
TepMO3neKTpuyeckoro npeo6pasoBartens

+ &—
I Q Bxop x-1
Bxop x-2
Ry
- Bxop x-3

Ry=50,000 = 0,025 Om
PucyHok B.11 — Cxema nogknioueHus
aKTUBHOTO AaTyMKa C TOKOBbIM BbIXO40M
0...5 MA unu 0(4)...20 A



MpunoxeHue B. NMporpammupyemble napameTpbl

MpunoxeHue copepxuT epeyeHb MporpamMMUpyeMbiX MapameTpoB npubopa B TabnuyHOM

Buae.

MporpammupyemMble napameTpbl NpeacTaBneHbl B Tabnuue B.1.

Ta6nuua B.1 — lNepeyeHb nporpaMMmupyeMbix NapamMeTpoB

MNapameTp Donyctumble KoMMeHTaDuu 3aBopckas 3HaueHus
0603HauYeHne | HazBaHue 3Ha4YeHus P yCTaHOBKa nonb3oBarens
OCHOBHble NapaMeTpbl perynupoBaHus

*Tyer.1 YcraBka ona | —999...9999 [eq .n3m.] 30.0

perynupyemon

BEJIMUUHBI

KaHana 1
*A1 ctepesunc 0...9999 [ea .m3am.] 1.0

komnapartopa 1

unm nonoca

nponopuwuo-

HanbHOCTU

M-perynatopa 1
*Tyer.2 YcTaBka onsa | —999...9999 [ea .m3am.] 30.0

perynupyemon
BEMUYMHBI
KaHana 2
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MpoaomkeHune Tabnuubl B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
OGo3HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
*A2 McTepesunc 0...9999 [ea .m3am.] 1.0

Komnapatopa 2
unm nonoca
nponopuwuo-
HanbHOCTU
M-perynsatopa 2
Fpynna A. NapameTpbl, onucbiBaloLMe NOruKy paboTbl npubopa
A0-0 MapameTp 01 PaspelwieHo un3meHsATb 01
CEKpeTHOCTH napameTpbl perynupo-
ansa rpynnbl A BaHna (T wn AT) n
napametpsbl rpynnsi A
02 3anpeLleHo  U3MeHATb
napameTpbl rpynnbl A,
npu 9TOM BO3MOXHO
n3meHsTb T u AT
03 3anpeLleHo  U3MeHATb

napameTpbl rpynnbl A,
aTakke Tu AT
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MpoaomxkeHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

A1-1

Pexum paboTbl
ny1

OFF

BbIKNKOYEHO

01

YcTponcTeo
CpaBHEHUsI:
rucrepesunc
HarpeBaTtens)

npsiMon
(ans

02

YcTponcTeo
CpaBHeHUs:
rmcrepesmnc
oxnagurens)

obpaTHbIv
(ans

03

YcTpoiicTBo
CpaBHeHUs:
M-o6pasHas
XapaKkTepucTuka

04

YcTpoiicTBo
CpaBHeHUs:
U-o6pasHas
XapaKkTepucTuka

05

M-perynstop:  npsiMo
nponopuu1oHanbHbIi
3aKoH (HarpeBaTenb)

06

M-perynsTop: obpaTtHo
NpOnopLMOHasbHbINA
3aKoH (oxnaguTenbs)

07

Peructpartop

oFF
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MpoaomkeHue Tabnuubi B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
OGo3HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
A1-2 CurHan Ha 01 CurHan co Bxoga 1, T1 01
Bxoge JY1 02 Curnan co Bxoga 2, T2
03 PasHocTb curHana Ha
Bxogax 1mn2,
AT=T1-T2
*A1-3 HwkHWi —999...9999 MokasaHne  npuGopa, 0.0
npegen cootsetcTBytowee 0.0,
pervcTpaumm paBHO BeNUYMHe ToKa
ans Ny1 peructpauum 4 mA npu
pabote npubopa B
pexvmMe  U3MepuTEnb-
pervucTpaTtop
*A1-4 BepxHui —999...9999 100.0
npegen
pervcTpauuu
ons ny1
A1-5 3apepxka 0...99 [cek] 0
BKINOYeHus BY1
A1-6 3apepxka 0...99 [cek] 0
BbIKNtoYeHns BY1
A1-7 MuHumansHoe 0...1000 [cek] 0
Bpemsi Haxo-
xoeHust BY1 Bo
BKITHOYEHHOM
COCTOSIHUM

e




MpoaomxkeHue Tabnuubi B.1

MapameTp HonycTtumble KommeHTapum 3aBoackas 3HauyeHus
OG6osHaueHne | HaspaHue 3HaueHus yCcTaHOBKa | Monb3oBaTens
A1-8 MuHumansHoe 0...1000 [cek] 0
Bpemsi Haxo-
xoeHuss BY1 B
BbIKIOYEHHOM
COCTOSIHUM
A1-9 CoctosiHne BY oFF BbIKITIOYEH (@ % oFF
nepBoro kaHana MOLLIHOCTM )
npu on BKITIOYEH (100 %
HencnpasHOCTH MOLLIHOCTM )
A2-1 Pexum paboTbl oFF BbIKMIOYEHO oFF
ny2 01 YcTponcTeo
CpaBHEHUsI: npsiMon
rucrepesunc (ans
HarpeBaTtens)
02 YcTponcTeo
cpaBHeHusi:  obpaTHbIi
rucrepesmnc (ans
oxnagurens)
03 YcTpoiicTBo
CpaBHeHUs:
M-o6pasHas
XapaKkTepucTuka
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MpoaomxkeHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[AonycTtumble
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

04

YcTponcTeo
CpaBHeHUs:
U-o6pasHas
XapakTepuctuka

05

M-perynsitop:  npsiMo
NpOnopLMOHasbHbINA
3aKoH (HarpeBaTenb)

M-perynsitop: o6paTHO
nponopuuoHanbHbIi
3aKoH (oxnaguTens)

Peructpartop

CwurHan Ha
Bxoge Ny2

CwurHan co Bxoga 1, T1

Cwurnan co Bxoga 2, T2

Pa3HocTb curHana Ha
Bxogax 1mn2,
AT=T1-T2

02

*A2-3

HwxHWiA
npegen
pervucTpauuu
ons ny2

—999...9999

MokazaHue npubopa,
cootBetcTBytouee 0.0,
paBHO BENWYMHE TOKa
peructpauum 4 MA npu
pabote npubopa B
pexume n3mepuTtenb-
peructpatop

0.0
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MpoaomxkeHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

*A2-4

BepxHun
npeaen
pervcTpauuu
ons ny2

—999...9999

100.0

3apepxka
BKNoYeHusa BY2

[cek]

3apepxka
BbIKIIOYEHUSI
BY2

[cek]

MuHnmansHoe
Bpems Haxo-
xaeHus BY2 Bo
BKIMHOYEHHOM
COCTOSIHUM

0...1000

[cek]

A2-8

MuHnmanbHoe
Bpemsi Haxo-
xoeHus BY2 B
BbIKITIOYEHHOM
COCTOSIHUM

0...1000 cek

A2-9

CoctosiHne BY
BTOPOro KaHana
npw
HencnpasHOCTH

oFF

BbIKITIOYEH o %
MOLLHOCTH )

on

BKITIOYEH
MOLLHOCTH )

(100 %

oFF
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MpoaomxkeHue Tabnuubi B.1

MapameTp HonycTtumble KommeHTapum 3aBoackasa 3HaueHus
O6o3HaveHue | HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
'pynna b. MapameTpbl, onucbIBalOWMe U3IMEPEHUSI U UHAMKALMIO
b0-0 MNapameTp 01 paspeLleHo M3MeHsTb 01
CEKpeTHOCTU napametpbl rpynnsl b
Ana rpynnsl B 02 3anpeLLeHo N3MEeHATb
napametpbl rpynnsl b
b0-4 Pexinm 00 OQUHOYHDBIVE PEXUM. 01
MHAVKALMM BbiBOA TOMBKO NepBo-
ro KaHana uaMepeHust
01 PyyHon pexwum. BbiBog
nepBoOro WnuM BTOPOro
KaHana namepeHvsi
02 ABTOMaTUYECKUNI
pexum. BbiBog nepeoro
WM BTOPOro  KaWana
n3mepeHus
03 PyyHon pexwum. BbiBog
nepBeoro, BTOPOro
KaHana uW3MepeHus un
AT
04 ABTOMaTUYECKUN
pexum. BbiBOa
nepsoro, BTOPOro

KaHana u3mepeHns un
AT
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MpoaomxkeHue Tabnuubi B.1

onycTumble 3aBopackas 3HauyeHus
0603Ha'-|erll-:1aepa|li|nae;-:eHoBaHMe n3HZ‘leHMﬂ KOMMeHTapMM yC'ra:losKa nonb3oBartens
b0-5 Pexum oFF BbIKIOYEH
6blCTp0I’0 on BKO4YeH oFF
namepeHua
b1-0 Kon Tvna 01 Cu 50 (0=0,00426 °C ")
AaTyvka, 09 50M (0:=0,00428 °C ")
paGotaioLuero 07 Pt50 (0=0,00385 °C )
Ha NepBom 08 50M (@=0,00391 °C )
KaHane ’
00 Cu 100 (0:=0,00426 °C ")
14 100M (0=0,00428 °C ")
02 Pt 100 (0:=0,00385 °C ")
03 1000 (0=0,00391 °C ")
29 Ni 100 (¢=0,00617 °C ")
30 Cu 500 (¢=0,00426 °C ")
31 500M (0:=0,00428 °C ")
32 Pt 500 (0:=0,00385 °C ")
33 5000 (0=0,00391 °C ")
34 Ni500 (¢=0,00617 °C™)
35 Cu 1000 (0:=0,00426 °C "
36 1000M (0:=0,00428 °C ")
37 Pt 1000 (0=0,00385 °C ")
38 10000 (0:=0,00391 °C ")
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MpoaomxkeHue Tabnuubi B.1

MapamerT OonycTumble 3aBoackas 3HaueHus
0603Haqeuuep Hamfl)enoaauue 3HZ‘ieHM$| KommenTapun ycTaHOBKa | nonb3oBaTens
39 Ni 1000 (0:=0,00617 °C ")
15 53M (0:=0,00426 °C ")
04 TXK (L)
20 TKK ()
19 THH (N)
05 TXA (K)
17 TN (s)
18 Tnn (R)
16 TNP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 HanpsxeHune
-50...+50 mB
13 Hanpsxenne 0...1B
42 PK-15
43 PK-20
44 PC-20
oFF BbIKIMOYEH
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MpoaomxkeHue Tabnuubi B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
O603HavyeHue HasBaHue 3HaueHus ycTaHoBKa none3osarens
b1-1 Koppekuust -50.0...+50.0 Cymmupyetcs ¢ 0.0
«caBur N3MepeHHbIM
Xapaktepuc- 3Ha4YeHnem
TUKM» ana T1
b1-2 Koppekuus 0.900...1.100 MN3mepeHHoe 3HauyeHne 1.000
«HaKMOH yYMHOXaeTcst
XapakTepuc- Ha 3afaHHblit
TUKM» ana T1 KO3 PULMEHT
b1-3 Pexum paboTbl oFF BbIKIMIOYEH oFF
BbluMCITENS on BKITIOYEH
KBaApaTHoOro
KOpHSI no
nepBomy Bxoay
b1-4 WMcTouHmnk 0 BHyTpeHHuiA 0
KomMmneHcauumm XC 2 Bxopg 2
Bxoaa 1
*b1-5 Mokasanue npu- | —999...9999 0.0
6opa aAns HUX-
Hero npegena
YHUULMPOBaH-
HOro BXOAHOTO
curHana T1
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MpoaomxkeHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

*b1-6

MokasaHue
npubopa ans
BEpPXHEro
npegena
YHUULMPOBaH-
HOro BXOOHOIO
curHana T1

—999...9999

100.0

MonoxeHune
[EeCATUYHON
TOYKU Npu
MHOVKauum
napameTpoB
nepBoro kaHana

0,1,2n

Monoca
uncpposoro
unbTpa nepeoro
KaHana

0.0...30.0

[ea. nam.]

30.0

MocTosiHHas
BpeMeHn
umncpoBoro
unbTpa nepsoro
KaHana

[cek]
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MpoaomxkeHue Tabnuubi B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
OGo3HavyeHue HasBaHue 3HaueHus ycTaHoBKa none3osarens
b2-0 Koa tvna aHarormyHbl 01
natyuka, napametpy
paboTatoLero Ha b1-0
BTOPOM KaHare
b2-1 Koppekums -50.0...+50.0 CymmmpyeTca ¢ 0.0
«caBur N3MEpPEHHbLIM
XapakTepuc- 3HaueHneM
TUKM» ans T2
b2-2 Koppekuus 0.900...1.100 MN3mepeHHoe 3HaveHne 1.000
«HaKIoH yMHOXaeTcs
XapakTepuc- Ha 3afjaHHbIN
TUKM» gns T2 k03ahULMEHT
b2-3 Pexum paboTbl oFF BbIKMIOYEH oFF
BbIYMCIIUTENS
KBaApaTHoro on BKITIOYEH
KOPHS1 no
BTOPOMY BXOAY
b2-4 WMcTouHmnk 0 BHyTpeHHuiA 0
komneHcaumn XC 1 Bxop 1
Bxoga 2
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MpoaomxkeHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

*b2-5

[NokasaHue npu-
6opa ans HYKHero
npegena yHudwu-
LMPOBAHHOIO
BXOZHOIO
curHana T2

—999...9999

0.0

*h2-6

MokasaHue npu-
6opa ans
BEpXHero
npegena
YHUULMPOBaH-
HOro BXOAHOTO
curHana T2

—999...9999

100.0

Monoxexne
LecaTU4HoOn
TOYKW Npu
nHOMKaunm
napameTpoB
BTOPOro KaHana

0,1,2n

b2-8

Monoca
umncpoBoro
unbTpa BTOPOro
KaHana

0.0...30.0

[ea. nam.]

30
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MpoaomxkeHue Tabnuubi B.1

Mapamer, 3aBopckas
p P Aonyctumele KommeHTapuu Ji] 3HaueHus
OG6osHaueHne | HaspaHue 3HaueHus yCcTaHOBKa | Monb3oBaTens

b2-9 MocTosHHasn 0...99 [cex] 2
BPEMEHH
umncpoBoro
unbTpa BTOPOro
KaHana

Mpumeyanne — B 3aBucuMoOCTM OT Mogudukauuy npubopa M TeKyLMX HAcTPOeK YacTb NapameTpoB UMW UX

3Ha4YeHna moryTt ObITb CKpbITbI. Ycnosus AOCTYNHOCTU OnA peaaKTUpPOBaHUA U BO3MOXHbIE 3HAYEHUA OTAENbHbIX
napameTpos cnegyrouwme:
1.

[ns napameTtpa A1-1 (A2-1) JOCTYNHbI 3HAYEHUS:

- 01...04 n oFF, ecnu BY guckpeTtHoro Tuna;

05...07 n oFF, ecnu BY aHanoroBoro tuna.

2. MapameTpbl A1-3 (A2-3) n A1-4 (A2-4) pocTynHbl ANA pefakTupoBaHus, ecnu J1Y paboTaeT B kayecTBe
pervucTpaTopa (CooTBeTCTBYET 3HaveHuto napametpa A1-1 (A2-1) = 07).

3. MapameTpbl A1-5...A1-8 (A2-5...A2-8) gocTynHbl Ansi pegaktupoBaHusi, ecnu J1Y paboTtaeT B kayecTBe
YCTPOWCTBA CpaBHEHWS (COOTBETCTBYET 3HadYeHuto napameTpa A1-1 (A2-1) = 01...04).

MapameTpbl b1-3...b1-6 (b2-3...b2-6) AocTynHbI ANs peaakTMpPOBaHUs, eCnu Ha BXoAde UCMonb3yeTtcs
YHUDULIMPOBaHHbI AaTymK (COOTBETCTBYET 3Ha4YeHuo napameTtpa b1-0 (b2-0) = 06,10...13).

* - OTMeYeHbl NapaMeTpbl, 3Ha4YEHUS1 KOTOPbIX MEHSIIOTCS NPU U3MEHEHUM NapaMeTpoB b1-7 n b2-7
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MpunoxeHue I'. CoeanHeHne TepMOMETPOB COMPOTUBIIEHUS C
npubopom no ABYXNPOBOAHOWN CXeme

MpunoxeHre COAePXUT OnNUCaHWe M NPUMEpb! NMOAKMHYEHUS] TEPMOMETPOB CONPOTUBIEHUS MO
OBYXNPOBOAHOW CXeMe.

CoenvHeHne TepMomMeTpa C MpMOOPOM NO ABYXMPOBOAHOW CXeme NPOV3BOAUTCS B Cryyae
HEBO3MOXHOCTU MWCMOMb30BaHUSI TPEXMPOBOAHON CXeMbl, Hanpumep Mpu ycTaHoBKke npubopa Ha
obbekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMNPOBOAHLIMU MOHTaXHbLIMW Tpaccamu.

CnepyeT NOMHWUTB, 4TO nokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHWS COMPOTMBIEHUS
NpOBOAOB NNHWUN CBSI3N «TEPMOMETP — NPUOOP», NPOVUCXOASLLErO NOA BO3AENCTBUMEM TemnepaTtypbl
oKpyxatowiero Bo3ayxa. [ns KoMmneHcauum napasvTHOrO COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL criegytolne AeNCTBIS.

1) Mepen Hayanom paboTbl yCTaHOBUTL NEPEMbINKU MeXay koHTakTamu Bxop X-1 u Bxog X-2
KneMMHuKa npubopa, a ABYXNPOBOAHYIO MUHUIO NOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MopgknoYnTb K NPOTUBOMOSOXHBIM OT NPUGOpa KOHLAM NUHWK CBSA3WN «TEPMOMETP-Npubop»
BMECTO TepMOMEeTpa MarasuH COMPOTUBIIEHWIA C KrMaccoM ToyHoCcTM He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWUTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYEeHWe, paBHOE COMPOTUMBMAEHNIO TEpMOMETpa
npu Temnepartype 0 °C (B 3aBUCUMOCTU OT TNa AaTyuka).

4)Mopatb Ha npubop nuTaHve u Yepe3d 15-20 cek No NokasaHWsIM LMGPOBOro MHAUKaToOpa
onpeaenuTb BEMUYMHY OTKIOHeHUst TemnepaTtypbl 0T 0 °C No KaXgoMy KaHamny U3MepeHust.
5)BBecTn B namsTb npubopa 3HaYeHWEe KOPPEKLMWU «CABWUI XapaKTepUCTMKU» ANS Kax[oro
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kaHana (b1-1 u b2-1), paBHOe NO BENMUYMHE NOKa3aHUsAM Mnpubopa M B3ATOE C MPOTMBOMOMNOXHLIM
3HaKOM.

6)MpoBepnTb NPaBUIILHOCTL 3aaHUsi KOPPEeKUMM, ANs Yero He U3MEHSIi 3Ha4YeHusi Compo-
TUBJIEHUS! HA MarasuHe, NepeBecTy NPMOOP B PEXUM U3MepeHUst TemnepaTypbl U y6eanTbes, 4To npu
3TOM ero nokasaHus paeHbl 00,2 °C.

7)OTKNI0YMTL NUTaHWE ¢ Npubopa, OTCOEANHUTL JIMHMIO CBSA3W OT MarasuHa COnpOTMBIEHWI 1

MOAKIIOYUTE ee K TEPMOMETPY.
Mocne BbINOMHEHNS yKka3aHHbIX AeNCTBUI NPMGOP rOTOB K AarnbHewen paboTe.
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anﬂO)KeHVIe [. Bo3MoOXxHble HencnpaBHoCTu n cnocob6bl ux

yCTpaHeHus

B tabnuue [.1 npeactaBneHbl BO3MOXHbIE HEUCNPABHOCTY U CMOCODLI MX YCTPaHEHUSI.

Ta6bnuua 0.1
MposiBneHue Bo3moXHasi npuinHa Cnoco6 ycTpaHeHusi
Ha wvHovkaTope B pexume
PABOTA oTobpaxatoTcst:
nldF [aHHble elle He roToBbI. Mopoxpatb 2...3 cek.
Mpwn nHankaummn AT Ha ogHom 13 | MNpoBeputb  paboToCnoCOBHOCTL
BXOJOB OOHapyXeHa aBapuiHasi | OaT4yMKoB
cuTyaums
o H Temnepatypa «xornogHoro cnasi» | Nposeputb Temneparypy
Bbille AonycTMMon (MeperpeB | OKpyxkatwllero  Bosgyxa  (He
npubopa) [ormxkHa npesblwarb 105 °C)
ool Temnepatypa «xornogHoro cnasi» | Nposeputb Temneparypy
HDKE OONyCTMMOW | OKpyXatoLLero BO3gyxa (He
(nepeoxnaxaeHve npudopa) [0ImKHa GbiTb Hke -50 °C)
HHHH BbluvcneHHoe 3HaveHve BxoaHou | CBepuTb ko JaTyvka B MapameTpe

BEMUYMHBI
npegena

BbllLle O0nycTuMoro

b1-0 (b2-0) c dakTyeckm
NOACOEANHEHHbIM JaTYNKOM
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

IR BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B mapameTpe
BENMUMHbI  Hwke ponyctumoro | b1-0  (b2-0) ¢  dakTnyeckn
npegena NoACOeANHEHHBIM 4aTYMKOM
OO6pbIB UNK KOpOTKOE 3amblkaHve | MNpoBepuTb  paboTocrnocoBHOCTbL
YHVBEpPCanbHOro fatuvka | gatuvka
4...20 MA

- -1 O6pbiB TepmomeTpa | lMpoeeputb  paboTocnocoGHOCTL
COMPOTUBINEHUA WM TEPMO3Nek- | JaTtivka
TPWHECKOro NpeobpasoBaTensi.
Ona  yHUMUMPOBaHHOMO Aatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaet 1,1 B

aonn KopoTkoe 3amblkaHve TepMmomeTpa | [Nposeputb paboTocnocobHOCTL
COMPOTUBIEHUSA aartivka

HC BbluucneHHoe 3HaveHue Bblwe | V3MeHWTb pa3psaHOCTL
[O0mMycTUMOro npegena | MHAMLMPYEMbIX 3HaYEHUIA
MHOMKaLMK

lo BblumcneHHoe  3HaveHve  Hike
[O0mMycTUMOro npegena
MHOMKaLMK

E-LS HekoppekTHo 3agaH Tmn | B napametpe b1-0 (b2-0)

BHelUHero aaTtynka XC

N3MEHUTb ™n naTtuvka,
UCrOSIb3yeMOoro B KayecTBe
mctodHuka XC Ha TN vnm TC
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

3HaveHne TemnepaTypbl Ha
vwHgvkaTope B pexume
PABOTA He cooTBeTcTBYyET
peanbHon

HeBepHbIN kog TMNa gaTynka

B napametpe b1-0 (b2-0) 3agatb

KoA, COOTBETCTBYIOLLMIA
MCMoNb3yeMoMy AaTyuky  (CM.
Mpunoxexue B)

BBefeHbl HeBEpHbIe 3HaYeHus B napametpe bl-1 (b2-1)

«CABWUra XapakTepucTuKu» 1
«HaKIoHa XapaKTEPUCTUKNY.

yctaHoButb 0.0, B bl-2 (b2-2)
yCTaHOBUTb 1.000 (cm.
Mpunoxexue B)

WcnonbayeTca  aByxnposopgHas | Mpoussectn coeauHeHune no 3-x
cxema coeauHeHuss npuBopa ¢ | MPOBOAHOW cxeme unm
[aT4YmMKOM BOCNOJb30BaTbCA peko-

MeHgaumamm (cm. Mpunoxenwe IN)
Oevictne ANEKTPOMarHUTHbIX | OKpaHWpoBaTb  JIMHWUIO  CBSA3U
nomex. patyvka € npubopom, 3KkpaH

3a3eMNUTb B OJHOW TOYKE.

Ha nHauKaTope npwm
HanMuMy TOKOBOMO curHana
oToGpaxarTcsa Hynu

HeBepHoe nopkntoyeHne gatumnka
K npubopy

MpoBepuTb CxeMy MNOAKMIOYEHUS
aartymka (cMm. Mpunoxexve b)

lMpn HarpeBe Temnepatypa
YMEHbLUAeTCs 1 npu oxna-
XAEHUN yBenuymsaeTcs

HeBepHoe coepauHeHve npubGopa
C Tepmonapoi

M3meHnTb NonsipHOCTb
noAkmoYeHns Tepmonapbl  (CM.
Mpunoxenne b)

HeT ungukauum 2 kaHana

BbIiCTaBneH OAMHOYHLIN  pPEXUM
NHAUKaLUN.

B napameTtpe b0-4 3apatb oguH
n3 pexumos (01...04) (cm.
Mpunoxexue B).
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Moka3aHusa 1 (2) kaHana
aybnupytoT nokasanus 2 (1)
KaHana

Ha Bxog o6oux noruyeckmx
YCTPOWCTB nogaHa ofHa
perynupyemast BenmunHa

3agatb B napametpe A1-2
3HayeHve 01, B napameTtpe A2-2
3HayeHne 02 (cm.

Mpunoxexue B)

He pabGotaet
yCTPONCTBO

BbIXxogHoOe

3agaH HeBepHbI pexum paboThbl
orM4ecKkoro ycTponcTea

3apaTb B napametpe A1-1 (A2-1)
TpebyeMmblii pexum paboTbl (CM.
Mpunoxexue B)

Mpn BKlOYeH npubopa  Temne-
paTypa oKa3blBaeTcs B 30He TycT+A

M3MeHUTb 3HaveHne A

3agjaHa 3agepxka  BKIHOYEHMWS
BbIXOAHOrO yCTpoOWcTBa

3agaTb  3HayeHue
A1-5 (A2-5),
Mpunoxexue B)

napameTtpa
paBHoe 0 (cm.

BbixogHoe yCTpOWCTBO He
cpabaTbiBaeT npu  OoOCTU-
JKEeHUM 3ajaHHbIX rpaHnL,

BBegeHo mMuHUManbHoe Bpems
HaxoXOeHUsi  BbIXOQHOrO  YCT-
pPOWCTBa BO BKIIHOYEHHOM UMK (1)
BbIKIMOYEHHOM COCTOSIHWM

3apgath 3HayeHWe napameTpoB
A1-7 (A2-7) n A1-8 (A2-8),
paBHoe 0 (cm. MpunoxeHve B)

3apaHa 3aaepkka BbIKNoYeHUs
BbIXOAHOMO YCTPOWCTBA

3apaTb  3HayeHue
A1-6 (A2-6)
Mpunoxexue B)

napameTpa
paBHoe 0 (cm.

Ha BXOA, JIOrM4yecKkoro
ycTponcTtea nogaHa AT

3apatb B napametpe A1-2 (A2-2)
3HayeHve 01 wm 02 (cwm.
Mpunoxexue B)
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
HeBo3MOXHO M3mMeHuTb | BbicTaBneHa 3awmTa oT | Bagatb B napametpe A0-0
3HayeHuss napameTpoB T | M3MeHeHus ycTaBoOK 3HayeHne 01 wnm 02 (cm.
nA Mpunoxexue B)
Henb3as n3mMeHuTb | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0
napameTpbl rpynnbl A | WSMEHEeHUs yCTaHOBOK 3agaTb 01
n(unu) b
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MpunoxeHue E. KOcTupoBka npubopos

E.1 O6wme ykasaHus

lOctupoBka  JorkHa  MPOWM3BOAMTLCS  TONMBbKO  KBanUOUUMPOBAHHBIMU

cneunanunctamm

METPOSI0rM4EeCKnX CJ'Iy)K6 npn yeBennyeHn norpeLHoCT U3MepeHUAa BXOAHbIX NapamMeTpoB CBepX
YCTaHOBJ1€HHbIX 3HaYeHUN. |_|pOI/I3BO,ElVITCF| IOCTUPOBKA TOJIbKO aHalloroBblX BbIXOOOB. YHMBepcaanble

BXoAbl Npubopa 06nafatoT BbICOKON TOUHOCTLIO U3MEPEHWS U HE TPEBYIOT FOCTMPOBKM.

E.2 KOcTtupoBKa BbIXOAHbIX
umncppoaHanoroBbIx NpeobpasoBaTenemn
«napameTp-Tok» 4...20 mA (Bbixog Tuna W)

MogknounTb K OCTMPYEMOMY Bbixody Harpysky Ru u
BONMbTMETP cornacHo pucyHky E.1. B kavectBe Ru MOxHO
ncnonb3oBaTb MarasuH conpotmeneHuii P4831 nnu nogobHeii emy
C KraccoMm To4yHocTM He Gonee 0,05, a kayecTBe BOnbTMeTpa —
npubop ¢ knaccom TovHocTu He Gonee 0,05, Hanpumep B1-12.
YcTaHoBUTbL Ha MarasuHe 3HadeHue conpoTmeneHus 500,00 Om.

MopaTb nuTaHue Ha npubop. Ha uudpoBom MHAMKaTope npubopa
oTOOpa3nTCA Tekyllee 3HayeHve u3MepsemMon BenuuvHbl. [pubop

HaxoguTcs B pexume PABOTA.

B1-12

PucyHok E.1

|'OCTI/Ip0BKa 3aKkn4vyaeTcqa B no,qﬁopKe KOSq)d)I/ILMeHTOB ana MMHUMarnbHOro U MakCcumaribHOro

3Ha4YeHusA BbIXOOHOro TOKa.
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HOcTupoBKka MMHUManNbLHOro 3HavYeHusi (4 MA) BbIXOAHOTO TOKa:

BONTK B pPeXum 3agaHna koaa nyteMm Haxatua n yaepxaHna He meHee 3 ceK. KHOMKn

A ¥
3a4aTh KHOMKamm " 3HaYeHne Koaa CTUPOBKN:
ans Beixoga 1 — 200, ansa Beixopa 2 — 202,

nPQr;
HaXaTb KHOMKY . Ha umdposoM uHavkaTope npuGopa MOSBUTCS
3HaueHVe napameTpa noabopa, COOTBETCTBYIOIIEE  MUHUMAmNbHO
BO3MOXHOMY 3HAYEHMIO BbIXOHOTO TOKa; B

~ v 2,008
KHOMKamu IZ n M| Ha nuuesoit naHenu npubopa yCTaHOBUTL Takoe Y
3HayeHve napameTpa nogbopa Ha MHAMKaTope npmbopa, YTobbl NageHne v
HaMpsXKeHNs Ha MarasvHe COMnpoTUBIEHMI Gbino pasHo 2,00+0,02 B ’i\
(4TOo cooTBeTCTBYeT MWHUMaNbHOMy TOKy 4 MA). 3TO 3HayeHue
KOHTPONMpyeTCs Mo Nnokas3aHusaM BofibTMeTpa B1-12; Lk

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

HOcTupoBka MakcumanbHoOro 3HaveHusi (20 mA) BbIXOQHOro ToKa:

BONTK B pPeXum 3adaHna Koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 cek. KHonku IE;

Y N
3aaaThb KHOMKamm |Z " E 3HauYeHue Koaa CTUPOBKU:
nns Beixoga 1 — 200 {, ans Beixopa 2 — 2007;

nPQr;
HaxkaTb KHOTKY . Ha undposom mHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOTO TOKa;
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npubop c knaccom TovHoCcTM He Gonee 0,05, Hanpumep B1-12.
YcTaHOBUTbL Ha MarasuHe 3HadveHue conpoTtusrneHus 2000,00 Om.
MogaTe nuTaHne Ha npubop. Ha undpoBoM umHOuKaTope
npubopa oTobpasuTcs TeKyllee 3Ha4YeHNe U3MEePSEMON BENMUYMHBI.
Mpubop HaxoauTcs B pexume PABOTA.
FOcTnpoBka 3aknioyaetcs B noabopke KOIpMLUMEHTOB ANs
MUWHUMArbHOTO M MakCUMaribHOrO 3Ha4YEeHNs! BbIXOAHOIO TOKa.

v ~
KHOMKamMmu n Ha nuuesoun naHenu npm60pa YCTaHOBUTb Takoe

3HaveHve napameTpa nogbopa Ha uwHAMKaTope npubopa, 4TOObI
nageHue HanpspkeHust Ha MarasvHe COMpOTMBIEHWIA ObINO paBHO %
10,0£0,1 B (4to cooTBeTcTBYEeT MakcumanbHomy Toky 20 MA). 310
3HaYeHVe KOHTPONMPYETCHA NO NokasaHuaM BonbTMeTpa B1-12. J,'
HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA. 7
B1-12
E.3 KOcTtupoBKa BbIXOAHbIX LiMhpoaHaNnoroBbIxX
npeobpa3oBaTenen «napamMmeTp-HanpskeHUe»
0...10 B (BbIxop TUNaYy) 000
2TPM1 @ @ @
MogkniounTb K OCTMpYEMOMY BbIxody Harpysky Ru, un Brxog X-1 — ‘R=2000.00 O
BOMbTMETP cornacHo pucyHky E.2. B kayectBe Ru MOXHO Bixop X-2
1cnonb3oBaTbh MarasvH conpoTtueneHuii P4831 unu nogobHein emy ——
C knaccom ToyHocTu He Gonee 0,05, a kavecTBe BoOnMbTMETpa — s |

+24 B
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HOcTupoBka MMHUManbHoro 3HavyeHusi (0 B) BbIXogHOro HanpskeHus:

BONTK B pPeXum 3agaHna koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 ceK. KHOMKn

A [
3a4aTh KHOMKamm " 3HaYeHne Koaa CTUPOBKN:
ans Beixoga 1 — 200, ana Beixopa 2 — 202,

nPQr;
HaxkaTb KHOTMKY . Ha undposom nHankaTope npubopa nosiBUTCA 3HAaYEHWE napameTpa
nonGopa, COOTBETCTBYHOLLEE MUHUMATTBHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;

KHOMKamu Ig " [g Ha nu 7

LieBOM NaHenu npubopa ycTaHOBUTb Takoe
3HayeHvie NapameTpa nogbopa Ha nHankaTope npubopa, YTobbl NageHne
HaMpsKeHNss Ha MarasuHe conpoTuereHui 6eino pasHo 0,00+0,02 B
(4TO cooTBeTCTBYET MMHUMarnbHOMY HanpsbkeHuto 0 B). 3710 3HayeHue
KOHTPOMMpYeTCs Mo NokasaHusaM BonbTMeTpa B1-12;

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

B1-12

HOcTupoBka MakcumanbHoro 3HaveHusi (10 B) BbIxogHOro HanpspkeHUs:

BONTK B pPeXum 3adaHna Koaa nytemMm HaxaTtua n yaepxaHua He meHee 3 cek. KHonku IE;

Y N
3aaaThb KHOMKamm |Z " E 3HauYeHue Koaa CTUPOBKU:
nns Beixoga 1 — 200 {, ans Beixopa 2 — 2007;

nPQr;
HaxkaTb KHOTKY . Ha undposom mHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOTO TOKa;
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KHOMKamu Ig n [g Ha nn 7

LieBOii NaHenu npubopa ycTaHOBWUTL Takoe
3HauyeHne napameTpa nogbopa Ha uwHaukaTope npubopa, YTOObI
nafeHue HanpsikeHusi Ha MarasvHe COMpOTMBIEHWI GbINO paBHO
10,0£0,1 B (4TO cooTBETCTBYET MaKCcMmarnbHOMy HanpsbkeHuto 10 B).
3TO0 3HayYeHne KOHTPONMpyeTCH No NokasaHWAM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

B1-12
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INucT perncrtpaunmn nameHeHUn

Ne
U3MeHeHust

Homepa nucTtoB (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nictoB

(cTp.)

Oata
BHeCeHus1

Mognuckb
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