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HacTtoswmin nOKyMeHT aBnsieTCs penpe3eHTaTMBHbIM BapuMaHTOM PYKOBOACTBa MO
akcnnyataumm TPM1, naeHTUYHBIM MO COAEPXaHUIO 3TaJIOHYy PyKOBOACTBA MO
akcnnyatauum KYB®. 421210.002 P3, npoweawiemy ceptudukaumio B KOMMJIEKTe ¢
npu6opom B ®depepanbHOM areHTCTBE MO TEXHUYECKOMY PEeryjiMpoBaHuI0 U
MeTPOJIOrUMm.




BeBeneHue

HacTtoswee PykoBOACTBO NO  3KCcnyaTtaumm npegHasHavYeHo s O3HaKOMJIeHUs
obcnyxxuBaloLLero nepcoHana ¢ YCTpomcTBOM, NMPUHLMINOM AEACTBUSA, KOHCTPYKLIMEN, TEXHUYECKOM
akcnnyataumem 7] obcnyXnBaHmem n3mepuTena-perynaropa MWKPOMNPOLLECCOPHOIO
ogHokaHanbHoro TPM1 ¢ yHmBepcanbHbiM U3MepPUTESIbHbIM BXOAOM (B AaNbHENLIEM MO TEKCTY
MMEHYEMOro «npnbop»).

Mpubop BbinyckaeTcst cornacHo TY 4211-016-46526536-2005 1 umeet cepTndukat COOTBETCTBUS
[OCT-P. Mpnbop 3apernctpuposaH B FocynapcTBEHHOM pPeecTpe CpeacTs uamepeHuin nog, Ne 22285,

Mpunbop cootsetrcTByeT MOCT 12997 n OTHOCMTCH K W3OENUSM TOCYLAPCTBEHHON CUCTEMbI
NPOMBILLNIEHHbIX NPMOOPOB U  CPeacTs  asTtoMaTm3aumn. [lpy STOM, MO YCTOMHMBOCTM K
3NEKTPOMarHUTHbIM BO3OENCTBUSM U MO YPOBHIO M3/yHaeMblX paamornoMex npubop COOTBETCTBYET
obopynosaHuio knacca A no FOCT 51522 (MOK 61326-1).

Mpnbop ob6nanaeT ynyyeHHbIMY N0 CPAaBHEHMIO C NpeablayLLE cepreit XxapakTepucTUkamu:
. BbICOKasi MTOMEX0YCTONYMBOCTb K 3/1IEKTPOMArHUTHBEIM BO3AENCTBUSIM;
. YBEJIMYEHHBI CPOK rapaHTUmW, rApaHTUHBIA CPOK 0O6CNYXMBaHWS COCTaBNseT 5 neT;
. NOBLILLIEHVE YHMBEPCANbHOCTU Npubopa, no3sofsiowee 6onee rMbKo UCNOAL30BaTb
NPUOOPbI U YMEHbBLINTb X HOMEHKIATYPY 3@ CHET UCMONb30BAHNSA:
"  YHUMBEpPCasbHbIX BXOOOB;
L] BCTPOEHHOI0 WCTOYHUKA HanpsikeHns 24 B ans nutaHus akTUBHBIX AaTYMKOB,
BbIXOAHbIX @HANoroBbIx yCTPoMUCcTB (LAIM) nnn opyrnx HNU3KOBONbTHbIX Lenen ACY.
Mpubopbl BbINyckaloTca knacca ToyHoctn 0,25; 0,5. Knacc TO4yHOCTM 3aBUCUT OT Tuna
noaK/04aeMOro BHELUHEro aaTymka.



MpnGop M3roTaBAMBaETCA B Pa3nnyHbIX MoaudUKauMsX, OTAMYaAlOWMXCA APYyr OT Apyra
KOHCTPYKTUBHBLIM WCMOJIHEHNEM W TUMOM BCTPOEHHOrO BbIXOAHOro ycTponcTea. NHpopmauus o
Moamdmkaummn npubopa 3amndpoBaHa B KOAE MNOJIHOrO YCIOBHOMO 0603HAYEHUS:

TPM1 -X. ¥. X

ITurl npubopa

| KoHCTpYKTUBHOE WCTIONHEHWE

I 0603Ha4eHWe NepeuyHOro npeobpasosarens

| TN BCTPOBHHOIO BLIXOAHOMO YCTPOACTEA

KOHCTpPYKTMBHOE UCNONHEHUE:
H - KOPMYC HAaCTEHHOro KpenneHus ¢ padmepamm 130x105x65 MM 1 cTteneHbio 3awmnTsl IP44;

1 —  KOPMyC LMTOBOrO KPenieHns ¢ pasmepamu 96x96x65 MM 1 CTEMEHbLIO 3aLLMUTLI CO CTOPOHbI
nepepHel naHenn IP54;

2 —  KOPMyC LWMTOBOrO KpersieHns ¢ pasmepamu 96x48x100 MM M CTeneHbio 3almTbl CO
CTOPOHbI NepegHen naHenu IP54.

[abapuTHbIE HEPTEXWN KOPNYCOB NPUGOPOB NpuBeaeHs B MpunoxeHun A.

Y — yHMBEpPCaNbHbI UBMEPUTENBHbIN BXOA,



Twun BCTPOEHHOIO BLIXOAHOro yctporictea (BY):

OGo3HayeHue
Twn BbIXOAHOIO 3JIeMEeHTa TexHnvyeckue napameTpbl
BbIXoaa
p KOHTaKTbl 911€KTPOMarHUTHOIO Tok He 6Gonee 8 A npu HanpsixeHUn He Gonee
pene 250 B (50 ')
K OnTonapa TpaH3ncTopHas MocTosiHHbIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpsixeHun He 6onee 60 B
T BbIxoa, Ans ynpasneHus BHELLHUM BbixoaHoe HanpsixeHve 4...6 B, NOCTOSIHHbIN TOK
TBEPAOTENbHLIM pene He 6onee 25 MA
c OnToNapa CUMNCTOPHS! Tok He Gonee 50 MA nNpu NepemMeHHOM
HanpsxxeHun He 6onee 250 B (50 Ny)
Tok He 6onee 50 MA (Ha kaxayto onTonapy) npu
c3 Tpu onTonapsi CMMMCTOPHbIE rnepeMeHHOM HanpsbxeHun He 6onee 250 B (50 IMy)
" LIAM «napameTp — Tok» MocTosAHHBIN TOK 4...20 MA Ha BHELUHEN Harpyske
He 6onee 1 kKOM, HanpsixeHne nutadusa 12...30 B
y LIAT «1apameTp — HanpsXEHre MocTtosiHHoe HanpsbkeHwe 0...10 B Ha BHELLHEl Harpy3-

Ke He MeHee 2 kKOM, HanpsbkeHve NuTanus 16...30 B

Mpumep 3anucy 0603HaYeHUs Nprubopa B AOKYMEHTauumn Apyroi Npoaykumm, roe oH MoXeT

ObITb NMPUMEHEH!

U3meputTenb-perynatop MUKpPONPOLECCOPHbIA OAHOKaHaNbHbIN

TPM1-H.Y.P TY4211-016-46526536-2005

Mpumep 3anucu 0603HavYeHus nprubopa npu ero 3akase: TPM1-H.Y.P

Mpwn 3TOM

N3roToBJIEHUIO n

nocrtaBeke

NOANEXUT N3MepuTENb-PEryNsTop

MWKPOMPOLLECCOPHbIN OAHOKaHanbHbli TPM1 B KOpryce HaCTEHHOrO KpenneHns. Tnun BCTPOEHHOMO
BbIXOZLHOIO YCTPOICTBA — pene 3/1eKTpoOMarHuTHoe.
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1. HasHauyeHue npubopa

M3amepuTenb-perynatop  MMKPOMPOLLECCOPHbIN  OfHOKaHanbHblh  TPM1  coBMecTHO C
nepBMYHbIM Npeobpal3oBaTenem (OaTYNMKOM) MpPedHa3HaYeH Afis U3MEPEHUs U PerynmpoBaHus
TeEMNepaTypbl U Apyrux GuUanYeckmnx napameTpoB, 3HAYEHNE KOTOPbIX BHELIHUM AATYMKOM MOXET
ObITb NPE06PaA30BAHO B CUrHAMbI MOCTOSIHHOIO TOKA MW HANPSXXEHUSE.

Mpubop MoxeT OblTb MCMNONb30BaH A1 U3MEPEHUS N PErYNPOBAHUS TEXHONOMMYECKMX
NPOLLECCOB B Pa3/IMYHbIX OTPACASAX NPOMbILLIEHHOCTU, KOMMYHAIbHOIO N CENbCKOrO XO39CTBA.

Mprbop NO3BONSET OCYLLECTBAATL CReayoLme QyHKLUNKN:

M3MepeHne TemnepaTypbl WK APYrux GUSMHECKUX BENNHUH  (O3BJEHWUS, BIAXHOCTU,
pacxoaa, ypoBHS 1 T.M.) B OOHOW TOYKE C MOMOLLbIO CTAHAAPTHBIX AAT4MKOB, MOAKIOHAEMbIX
K YHMBEpCcanbHOMY Bxoay npmnbopa;

perynupoBaHune N3MepsieMOr BESIMYUHbI MO ABYXMO3ULMOHHOMY (PENENHOMY) 3aKOHY;
OTOOpaXeHne TekyLlero W3MepeHuss Ha BCTPOEHHOM CBETOAMOAHOM  LMbPOBOM
MHAMKATOpPE;

dopMmnpoBaHue BbIXOAHOro Toka 4...20 MA unu Hanpsxxenus 0...10 B ona permnctpaumn
VAN YNPaBAEHUS UCMOSIHUTENIbHBIMU MexaHn3mamu no 1-3akoHy (Mpy NCNonbL30BaHUN B
KayeCTBe BbIXOOHOMO YCTPOMCTBA Lnbpo-aHanoroBoro npeobpasosatens (LIAM)).



2. TexHM4YeckMe xapakTepucTUKu 1 yCJI0BUS 3KCnyaTauum

2.1. TexHU4YecKne xapakTepucTukm npudopa

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTUKKN Npnbopa NnpuBeaeHbl B Tabn. 2.1+2.3.

Tabnuua 2.1
XapaktepucTtuku npuéopa
HanmeHoBaHune 3Ha4yeHune

Jnana3oH NepeMeHHOro HaNPsXKEHUS NUTaHNS:

HanpsxeHve, B 90...245

yacTtoTa, 'y, 47...63
MoTpebnsiemas MOLIHOCTL, BA, He 6onee 7
HanpsixeHne BCTPOEHHOI0 MCTOYHMKA NUTAHWS MOCTOSIHHOIO TOKa, B 24 £2 4
MakcumanbHO JONYCTUMbIN TOK BCTPOEHHOTO MCTOYHMKA NUTAHNSA, MA 80
KonnyecTBo kaHanos 1
Bpems onpoca Bxoga:

TEPMOMETPbI CONPOTUBIIEHNS, C, HE Bonee 0,8

TEpMOaneKTpuyeckme npeobpasoBarenu u yHUULMPOBaHHbIE

CUrHanbl MOCTOSHHOMO HAMPSXXEHUs 1 TOKA, C, He Bonee 0,4
Mpenen 0CHOBHOW NPUBEAEHHOM NOrPELLIHOCTM NMPU U3SMEPEHUN:

TepMoaneKkTpuyeckmn npeobpasosarensmu, % +0,5

TEPMOMETPaMU CONPOTUBIEHNUS U YHUPULIMPOBAHHBLIMU CUTHAIaMU

NMOCTOSIHHOIO HANPSHXEHWS 1 Toka, % +0,25




MpogomkeHue Tabn. 2.1

HaunmeHoBaHue 3HayeHue

CTteneHb 3awmTbl Kopnyca

HacTeHHbIN H P44

wymTosble L1 v LLI2 (co CTOpOHbI NMLEBOW NaHenmn) IP54
[abapuTHble pasmepsbl Nnpubopa:

HacTeHHbIN H, MM (130x105x65)+1

wuToson LT, MM (96x96x65)*1

wuTtosom L2, MM (96x48x100)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuin cpok cnyxosbl, net 8

Ta6bnuua 2.2
Ucnonb3yemMblie Ha BXOAE CUTHasIbl NTOCTOSIHHOIO TOKa U HanpsXeHus
3HauyeHune Mpeanen
Awvana3oH envuHULbl OCHOBHOW
HaumeHoBaHue = o o
namepeHuii, % Mnagwero npuBepeHHOoN
paspsaa, ea. u3M. | norpewHocTi, %
CurHan nocTOSIHHOI 0 HanpPsXXeHUs
-50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudpunumpoBaHHbie curHansi no N'OCT 26.011-80

0..1B | 0...100 | 0,1;1,0 | +0,25




MpogonxeHue Tadn. 2.2

3HavyeHune Mpenen
AnanasoH eANHULLbI OCHOBHOM
HanmeHoBaHune - o
namepeHui, % Mnaawero npuBeaeHHOW
pa3psaa, ea. usaMm. | norpewiHocTu, %
0...5MA 0...100 0,1;1,0
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 0,1;1,0

MpumeuyaHmne. MakcuManbHO BO3MOXHbIA AWANas3oH WHAUKAUUKM  OT

-999 po 9999. [pwm

MHOVLMPYEMbIX 3HA4eHusxX Boiwe 999,9 n Hmxe muHyc 199,9 LeHa eaMHMUBl Maawero paspsaa

paBHa 1.
Ta6bnuua 2.3
Ucnonb3yemsbie Ha BXoAe nNepBUYHbIe Npeobpa3oBaTenu (4aT4nku)
3HauyeHune Mpepen
Anana3oH eANHULLbI OCHOBHOWM
HaumeHoBaHue uamepenuii, °C Mnaglwero npuBeaeHHOM

paspsaa, °C?

norpewHocTn, %

TepmMmoMeTpbl CONPOTUBIIEH
con

nano OCT P 8.625

-2006 wnu TepmonpeoOpa3oBaTenu
poTuenexus no FOCT 6651-94 °

Cu 50 (0."=0,00426 °C ") —50...+200 0,1
50M (a=0,00428 °C ") —200...+200 0,1;1,0
Pt 50 (0=0,00385 °C ) —200...+850 0,1;1,0
50 (0:=0,00391 °C ) —240.. +1100 0,1;1,0

+0,25
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpepnen
HanmeHoBaHWe Anana3oH eAnHULLbI OCHOBHOM
namepenuii, °C Mnaplwero npuBeeHHo
paspsaa, °C? norpewHocTn, %
Cu 100 (a=0,00426 °C™) -50...+200 0,1
100M (0=0,00428°C™") —200...+200 0,1;1,0
Pt 100 (¢=0,00385°C ") —200...+850 0,1;1,0
1000 (a=0,00391°C™") —240...+1100 0,1;1,0
Ni 100 (a=0,00617°C"™") -60...+180 0,1
Pt 500 (¢=0,00385°C™") —200...+850 0,1;1,0
500M (a=0,00391°C™) —250...+1100 0,1;1,0
Cu 500 (0=0,00426°C™") -50...+200 0,1 +0,25
500M (0=0,00428°C"™") —200...+200 0,1;1,0
Ni500 (a=0,00617°C™") -60...+180 0,1
Cu 1000 (2=0,00426 °C™) -50...4+200 0,1
1000M (a=0,00428°C™") —200...+200 0,1;1,0
Pt 1000 (a=0,00385°C™") —200...+850 0,1;1,0
1000MN (a:=0,00391°C™) —250...+1100 0,1;1,0
Ni 1000 (a=0,00617 °C™") -60...+180 0,1
TepmoanekTpuyeckue npeodbpaszosatenm no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0,5
TXK (J) —-200...+1200 0,1;1,0 (+0,25)*
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MpoponmxeHue Tadbn. 2.3

3HavyeHune Mpepen
AnanasoH €ANHULbI OCHOBHOWA
Haumenosakue namepenuin, °C Mnaguwero npuBeneHHoMN
paspsaa, °C? norpewHocTn, %
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0 £0.5
TP (B) +200...+1800 0,1;1,0 (¢5 2'5),,,
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
MpumeuyaHuns.

1)

TemMnepaTtypHoll  KOIDPUUUEHT TepmMomMeTpa CONPOTUBIEHUS —

OTHOLWIEeHMe pa3HULbl

COMPOTUBIIEHNI AaTynka, naMmepeHHsix npu temnepatype 100 1 0 °C, k ero conpoTUBNEHMIO,
namepenHHomy npu 0 °C (R,), AeneHHoe Ha 100 °C v OKpYrneHHOE A0 NATOr0 3Haka rMocne 3ansToi.

2)

paeHa 1 °C.

¥ ponyckaeTcs

npuMeHeHune

HecTaHOapTn3oBaHHOIo

MegHoro

npu temneparype Bbiwe 999,9 n Huxe muHyc 199,9 °C ueHa eguHMLbl MAaaLIero paspsaa

TepMomeTpa

conpoTmenexus ¢ R, =53 Om a = 0,00426°C ' 1 granasoHoM uamepenuii ot — 50 go +180 °C.

4)

OCHOBHaﬂanBeﬂeHHaﬂﬂOFpemHOCTbﬁeSKXC.

11




2.2. YcnoBua 3KkcnlyaTauum npuéopa

[0 yCTOMYMBOCTU K MEXAHNYECKNM BO3LAENCTBMAM NpuY aKcnayaTaumm npnbop coOoTBETCTBYET
rpynne ncnonHenns N2 no FOCT 12997-84.

Mo ycTOMYMBOCTM K KAMMaTMYECKMM BO3AENCTBMAM Mpu  3Kcrlyatauun  npubop
COOTBETCTBYET rpynne ncnonHexms B4 no FOCT 12997-84.

Mpw aTom Npubop akcnnyaTupyeTcs Npy CNeayoLwmx yCloBusx:

e  3aKpbITble B3pblBOOE30MacHbIE NOMeLLEeHMS 6e3 arpecCrBHbIX MapOB U ra3os;

. TemnepaTypa OKpy>XaloLero Bosayxa ot +1 o +50 °C;
. BEPXHWUIN Npeen OTHOCUTENBHOWM BAAXHOCTU BO3ayxa — He 6onee 80 % npu +35 OC un

bonee HU3KMX TemnepaTtypax 6e3 KOHAEHCaLMW BAaru;
. aTtmocdepHoe aasnenuve ot 84 no 106,7 kMa.

MpumeuyaHue. TpeboBaHWs B 4YaCTM BHELWHUX BO3AENCTBYIOLWMX AKTOPOB SABASIOTCSA
oba3aTesNibHbIMU1, Kak OTHOCSsILLMECs K TpeboBaHMsaM 6e30MnacHOCTH.
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3. YcTpoiicTBo n paboTa npnbopa
3.1. MpuHUuMN pencTeua

CTpykTypHasa cxema npubopa npmeeneHa Ha puc. 3.1.

TPM1 6nok 0GpaboTku aHHbIX
r = I 1 @
gxopn 1 2] | -] [BbMmCHMTEND | Boixog 1 &
| YHVIBEPCANIbHbIiA uipOBOI _ - §
/S BR[| gunep [ ] o v Jr BY
ATYHK L= —— J— JE— =
]
aann
LiLLLLL

Puc. 3.1. CrpykrypHas cxema npubopa

Mpubop comepXnT KaHan YHUBEPCAIbHOrO BXxOAa MAJis  MOAKIOYEHUS  MEPBUYHbIX
npeobpasosaTenieit (OaTtymkoB), 6510k 06paboTKM OaHHbIX, YeTblpexpaspsaHblii CBETOAMOOHbLIN
UMbPOBO MHANKATOP U BIXOAHOE YCTPOWCTBO (BY), npeaHasHavyeHHOEe Ans ynpaBneHns BHELLHUM
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obopynoBaHneM. Bnok 06paboTkM AaHHbIX BKAOYaeT B cebs undpoBon GUNbTP, BbIYMCIUTESb
KBaOpaTHOro KOPHS 1 Iormyeckoe yctporncTaso (J1Y).

Jlornyeckoe ycCTpOICTBO B COOTBETCTBMM C 3anporpamMMUpPOBaHHLIMU  MOb30BaTENEM
GYHKUMOHaNbHbIMK NapamMeTpamu GopMUpyeT CUrHasbl YyNpaBaeHns BbIXOAHbIM YCTPOMCTBOM. BY
B 3aB1CKMOCTU OT MOAMdMKaLMK MPBOopPa MOXET ObITb AVCKPETHOMO WX aHAJIOrOBOro Tuna (CMm. n. 3.2.4).

3.1.1. UudpoBas punbTpauusa u KOppekuus uaMepeHui
3.1.1.1. UudppoBasa punbTpauma nuamepeHuin

Ona  ocnabneHusi BAUSIHUS  BHELIHWMX WMIMYNbCHbIX MOMEX Ha  3KCrjyaTauuoHHble
XapakTepucTukm npubopa B NporpaMmmy ero paboTtsl BBeAeHa undposas GuabTpaLmsa pe3ynbTaToB
N3MEPEHUIA.

dunbTpaums OCyLLLECTBASIETCS B ABA 3Tana.

Ha nepBom 3tane &unbTpaumm un3 TeKyWMX WUSMEPEHUI BXOAHbIX MapamMeTpoB
0TOUNLTPOBLIBAIOTCS 3HAYEHUS, UMEIOLLME SBHO BblpaXXEHHbIE «MPOBasbl» UK «BbIOGPOCHI».

Ona aToro npubop BbLIMUCASIET PA3HOCTb MexAay pes3ynbTaTaMmyv WU3MEpPEHUn BXOOHON
BE/INYMHbI, BbINOJIHEHHbIX B [ABYX MOCNEAHUX UMKNax onpoca, W CpaBHUBAET ee C 3aJaHHbiM
3Ha4YeHMEM, Ha3blBaeMbiM «nonocoi dunbTpa». Ecnv BblMMCNEHHAs pPa3HOCTb NpeBbllaeT
3aJaHHbIi  npeden, TO NPOU3BOAUTCS MOBTOPHOE M3MEpeHWe, MOJIyYeHHbI pe3ynbTaT
oTbpackiBaeTCs, a 3Ha4YeHne nosnockl GunbTpa yasavBaeTcs. B cnyyae noarsepxaeHus HOBOro
3HaveHns GuUNbLTP NnepecTpamBaeTcs (T.e. nonoca GubTpa YMEHbLLLIAETCSA A0 UCXOAHOWN) HA HOBOE
cTabunbHOe COCTOSIHUE U3MEPSIEMO BENNYUHBI. Takol anropmMtM no3BonseT 3awmTnTb Nnpubop ot
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BO3OENCTBUSA  €OMHUYHBIX  WMMMYAbCHbIX W KOMMYTaLMOHHbIX
npouseoacTee npu pabote cunoBoro 060pynoBaHUS.

Monoca owunbTpa 3agaetcs B eAuHUUAX U3MepsieMon
BeNn4mHbl napameTtpom b1-8 (cm. MNpunoxerHue B).

Cnenyet nmeTb B BUAY, YTO YEM MEHbLLE 3HAYEHME NOoJIoChI
dunbTpa, TeM Jiydlle NOMEX03aLUULIEHHOCTb U3MEPUTENIbHOrO
KaHana, Ho Npu 3TOM (13-3a2 BO3MOXHbIX MOBTOPHbLIX U3MEPEHUI)
XyXe peakumsi npubopa Ha ObICTpoe (akTUHecKoe U3MEHEeHne
BXOOHOro napametpa. oatomy npm 3agaHuu nosaockl dunbTpa
cnegyet  yuMTbiBaTb  MakCUMasbHYI0 CKOPOCTb W3MEHEHUS
KOHTPONMPYEMOW  BEIMYMHBI, @ Takke YCTAHOBJIEHHYIO AN
MCMNOJIb3yeMOoro gaTynka nepuoamnyHoOCTb onpoca.

Mpn HeobxoonMocTn GUALTP MOXET ObiTb OTKJOYEH
YCTaHOBKO HyNIeBOro 3Ha4eHusi napameTpa b1-8.

Ha Btopom 3tane d¢unbTpauum OCYLLECTBNSETCA
crnaxmBaHue (oemndupoBaHMe) curHana C Lenblo yCTpaHeHus
LUYMOBbIX COCTaBNSOLLMX.

OCHOBHOW XapakTepUCTUKONM craaxusarowero dunstTpa
ABNSETCA «NOCTOAHHAA BpeMeHu d¢unbTpa» — VHTEPBan, B
TEYEHNE KOTOPOro W3MEHEHME BbLIXOOHOIO curHana éunbTpa
nocturaet 0,63 OT UI3BMeHEeHWNs1 BXOLHOrO curHana.

MocTosiHHass BpemeHn GuabTpa 3aJaeTcss B CeKyHAax
napametTpom b1-9.
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CnenyeTt MOMHWUTb, YTO YBE/IMYEHME 3HAYEHUs MOCTOAHHON BpeMeHu dunbTpa ynayyliaer
NMOMEXO03aLLMLLEHHOCTb KaHana N3MEepPEeHUs, HO OAHOBPEMEHHO YBEIMYMBAET €ro UHEPLIMOHHOCTb,
T. €. peakuus npmubopa Ha BbICTPblE N3MEHEHUS BXOOHOW BEIMYMHbI 3aMeanseTcs.

Mpn HeobxoaAMMOCTU GUALTP MOXET ObiTb OTKIOYEH YCTAHOBKOW HYJSIEBOr0 3HA4YeHUs
napameTpa b1-9.

BpemMeHHble anarpamMmmbl padoTbl U@ POBbLIX GUILTPOB NpeacTasieHbl Ha puc. 3.2.

3.1.1.2. Koppekuusi uamepuTtesibHO XapakTepucTuKu AaT4inkosB

Ons  ycTpaHeHWs HayanbHOW MOrpelwHOCT MNpeobpasoBaHMs BXOAHbLIX CUTHANOB U
MOrPELUHOCTEN, BHOCUMbIX COEAVUHUTENIbHBIMU MPOBOAAMU, WU3MEPEHHbIE N OTPUILTPOBAHHbLIE
nNprbOPOM 3HAYEHUS MOTYT BbITb OTKOPPEKTUPOBAHbI. [TOrpeLLIHOCTY BbISBASIOTCS NPV NPOBEAEHUN
METPOJIONMYECKMX WCMBITaHUA W YCTPAHSATCS MyTEM BBOAA KOPPEKTUPYIOLIMX 3HauveHuid. B
npubope ecTb ABa TuMa KOPPEKUMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLUECTBASTL COBUM U
N3MEHEeHMe HaKoHa N3MEepPUTENBHON XapakTePUCTUKM.

CABUI xapaKTepUCTUKU OCYLLECTBNSETCA MyTeM npubaBneHusi K U3MEpPEHHOM BennymHe
3HavyeHus, 3aaaHHoro napametpom b1-1 (cm. MpunoxeHne B). 3HaveHns caogura xapakTepuctukm
[aTtyvka 3a4aloTca B eQuHMLAxX U3MepeHns Gu3nyYeckor BEeNMYUHBLL U CyXaT 4S8 KOMAeHcaumn
NOrpeLHocTen, BHOCUMBIX COMPOTUBAEHUAMW MNOABOAALMX MPOBOAOB (NPY  MOAKMIOYEHUN
TEPMOMETPOB COMPOTUBIIEHNSA MO ABYXNPOBOAHON CXEME), a TaKXe NPU OTKIOHEHUU Y TepMOMeTpa
COMPOTUBNEHNSA 3Ha4YeHuns R.

Mprmep casura namepuTenbHOM XapakTePUCTUKK rpadudeckn NnpeacTaBneH Ha puc. 3.3.
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AR |(50) (1.3)  (Rycy, Om) (50) (11.3)  (Ryey, OM)
Rotom  Ro
Puc. 3.3. Koppexuus “cagur xapakrepucTkm”® Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

N3meHeHue HakNoHa XapaKTepPUCTUKM OCYLLECTBSIETCS NyTEM YMHOXEHUS U3MEPEHHOM (1
CKOPPEKTUPOBAHHOW «CABUIOM», €CJIN 3Ta KOPPeKLUMs Heobxoamma) BeNMUYMHbI Ha NMOMNpPaBOYHbIN
KO3pDUUMEHT B, 3HAYEHME KOTOPOro 3afaeTcs napameTpom b1-2.

[aHHbIi BUA, KOPPEKUMM WCMOJb3yeTcsl, Kak MpaBuio, A KOMMAEHCauMM MNOorpeLuHocTen
camux AaT4MKOB (Hanpumep, npy OTKIOHEHUW Y TEPMOMETPOB COMPOTUBIEHNS NapamMeTpa o OT
CTaHOAPTHOIO 3HAYeHWsl) WM TMOrPeLlHOCTel, CBA3aHHbIX C Pa3bpoCOM  COMPOTUBMEHWUIA
LYHTUPYIOLMX PE3NCTOPOB (Npu paboTe ¢ npeobpasoBaTenisiMu, BbIXOOAHBIM CUMHANOM KOTOPbIX
ABNSETCH TOK).
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3HayeHne nonpaBo4yHOro koadduumeHTa B 3agaetcs B 6e3pasdMepHbiX eauHuuax B
nuanasoHe o1 0,900 go 1,100 1 nepen, ycTaHOBKOW MOXET ObiTb ONpenesieHo no dopmyne:

B = NdakT / Muam,

roe

B — 3HaYeHne NonpaBoYHOro KoadpPurumeHTa, ycTaHaBIMBAEMOr0 NapamMeTpomMm;

MdpakT — PpakTnyeckoe 3Ha4eHNEe KOHTPOIMPYEMOI BXOOHOW BEJINYMHDI;

Mnam — n3amepeHHoe NpUBOPOM 3HAYEHME TOWN Xe BENNYUHBI.

MpuMep N3MEHEHUS HAKJIOHA U3MEPUTENbHOM XapakTepUCTUKN rpaduyeckn NpeacTaBiieH Ha
puc. 3.4.

Onpenennte HEOOXOAMMOCTb BBEAEHUS MOMPAaBOYHOrO0 KO3(p@UUMEHTA MOXHO, U3MEPUB
MakcumasnbHoe wunn 65mM3koe K Hemy 3HadyeHuMe napameTpa, rAe OTK/OHEeHMe HakJjioHa
M3MepPUTENIbHOM XapakTepuUcTUkKn Hanbonee 3aMmeTHO.

BHumMmaHume. 3agaHne KOPPEKTUPYIOLMX SHAYEHNA, OTANYAIOLLMXCS OT 3aBOACKNX ycTaHOBOK (b1-1
= 0.0 n b1-2 = 1.000), nameHseT cTaHAAPTHbIE METPOJIOrMYecKne xapakTepucTuku npubopa u
[OJIKHO MPOU3BOAUTLCS TOJNIbKO B TEXHWYECKM OBOCHOBAHHBLIX Clydasx KBannduuumpoBaHHbIMU
crneumanucTamMm.
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3.1.2. BbluncneHue KkBagpaTHOro KOPHS C y4eTOM HacTpoeK
MaclwTabupoBaHus

[ns paboTbl C YHUOUUMPOBAHHBIMW AATYMKAMKN, CUFHAN KOTOPbIX NPONOPUVOHaneH KBaaparty
M3MEpPSEMON BENNYUHbI (OaTYMKM pacxoda XWOKOCTM UM rasa), B npubopax MCnosb3yeTcs
NPOrpaMMHbIAi  MOAYSb  BbIMMCIUTENS KBaApaTHOrO KOPHA. [ns  BKIOYEHWUS1/BbIKIIOYEHUS
BblYNCINTENS HEOOXOAMMO YCTaHOBUTbL COOTBETCTBYylOLLEe 3HadeHMe napameTtpa b1-3 (cm.
MpunoxeHwne B).

BbluncneHne kBagpaTHOrO KOPHS, C y4eTOM HAcTpPOeK MaclitabupoBaHus, nocnenylowas
Bblgaya curHana Ha MHAMKaLMIO U COOTBeTCTRYoLee J1Y NponcxoamT no cnepyoLlen dopmyne:

T=n,+/7(n - n,),

roe i - 3a[laHHOE MOJIb30BAaTENIEM HUXHEE 3HAYeHVE rpaHuupl AvanasoHa
H
n3mepenHus (b1-5);
n - 3ajaHHOE MO0JIb30BaTeNIeEM BEPXHEE 3HAYEHME FpaHuLbl Anana3oHa

namepenus (b1-6);
- 3HaYeHMe cUrHana ¢ gatyinka B OTHOCUTENbHbIX eanHuuax ot 0,000
0o 1,000.
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3.2. YcTpoiicTBO Nnpudopa

3.2.1. KoHcTpykuus npubopa

Mpnbop KOHCTPYKTMBHO BLINOJSIHEH B MJ1aCTMacCOBOM
Koprnyce, npeaHasHa4YeHHOM [fs LWWTOBOMO WAWM HACTEHHOro
KpenieHus.

Bce anemeHTbl npubopa pasMelleHbl Ha ABYX MNevaTHbIX
nnatax. Ha nuueBor naHenn pacnonoXeHbl KaesmaTtypa
ynpasneHusi npubopom, umdpoBoi NHAMKATOP N CBETOAMOAbI, Ha
3agHen - cunoBas M U3MepuTesibHas 4acTu, a Takxe
NPUCOEANHNTENbHBIN KNEMMHUK.

[ns yctaHoBku npubopa B WMUT B KOMMJIEKTE npuiaraioTcs
KpeneXHble 31€MEHTHI.

KnemMmHuK gnst NOACOEANHEHUS BHELIHNX CBA3EN (OaT4YnkoB
W Lenen nutaHns) y npnubopoB LMTOBOIrO KPEMIEHUS HAXOAMTCS
Ha 3agHeit cTeHke. B npubopax HACTEHHOro KpenseHus
KNEMMHUK PACMOJIOXEH MOA, BEPXHEWN KpbIWKOW. B oTBepcTusx
nogsoaa BHELUHUX  CBsI3eWn YCTaHOBEHbI pe3nHOoBbIE
YAIOTHUTENN.

Ha puc. 3.5, a npuBeneH BHELIHWIA BMA, NULEBON MaHenmn
npubopa Oas KOPNyCOB HAaCTEHHOr0O H u LMTOBOro KpennaeHus
L1, Ha puc. 3.5, 6 — wuTosoro LL2.

Ka.02505 WIMEPHTEN:-pEnvnAToe BCH(E
ol

T & K
o o o

A ommm

TPM1

wuzas wauermem rermaroe @O 1o
ol

-
o
o=

Puc. 3.5. Nluyeean nanens npuGopa ana
KopnycoB: a) HacTensoro H n
wMToBOro Kpennenus LW1;

6) wurosoro LL2.

Ha nnueBon naHenn pacnonoXeHbl 9N1EMEHTbI ynpasJsieHna n "HOuKaumn.
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YeTblpexpa3psaaHblii UMGPOBON MHOAMKATOP, NpeaHasHa4YeHHbI Ans 0ToOpaXxeHus 3Ha4YeHnin
M3MepsieMblX BEIMHYNH U GYHKUMOHABbHBIX MapamMeTpoB npubopa.

YeTblpe cBETOOMOAA KPACHOIO CBEYEHUS CUTHANU3NPYIOT O PA3/INYHbIX pexmnMax paboTbl:

(] cBeToamop, «K» curHanmampyeT O BKIKOHEHUW BbIXOOHOMO YCTPONCTBA,;

. ceBetogmon, «T» CUrHaIM3MPYET O BKJIIOYEHHOM PEXUME BBOAA 3HAYEHUS YCTaBKU
PErynupyemMom BENNYNHBI;

. CBETOAMOL «A» CUTHANM3MpyeT O BKJIIOYEHHOM PEXVME BBOAA 3HAYEHMs rucrepesunca
KoMMapaTopa nnav Noa0Ckl MPONopLMoHanbHOCTKM M-perynatopa;

. ceetogmon «l» curHanu3mpyetr O BbIBOAE HaA MWHAMKAUMIO TeKylwero wu3MepeHus
(HenpepbiBHas 3acBeTka) 1 06 aBapuu No BxoAy (MuraioLLas 3acBeTka).

nPQr,|
KHonka npenHasHaveHa gnsa exoaa B pexum MPOrPAMMUMPOBAHUE, a Takxe ons 3anucu
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWI B QHEPrOHE3aBUCHMYIO NaMsTb Npubopa.

Ay
KHonka IZ npeaHasHaveHa ans:
[ npocMoTpa 3a4aHHOrO 3HAa4YeHus yctaskm J1Y;

e  BbIOOpPa NPOrpaMMmMpPyemMoro napameTpa v yBesiMiyeHus ero 3HaveHus. MNpu yaepxaHum
KHOMKM CKOPOCTb U3MEHEHUSI BO3pacTaeT.

~
KHonka E npeaHasHaveHa ans:

. Bbl60pa nporpaMmMmmpyemMoro napameTpa n ymeHblleHNUsa ero 3Ha4eHnd. Mpn yaep>xxaHnn
KHOMKW CKOPOCTb N3SMEHEHNA BO3pacTaeT.
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3.2.2. Tunbl BXOAHbIX YCTPOMUCTB

BxogHoe n3mepuTenbHoe YCTPOMCTBO B NMpubope SBASETCS YHUBEPCAlbHbIM, T.€. K HEMY
MOXHO MOoAKMo4YaTh NobOble MepBUYHbIE Npeobpas3oBaTeny (4ATYMKM) U3 MNEPEUYUCNEHHBbIX B
Tabn. 2.2. Ko Bxoay npmbopa MOXHO NOAK/OYUTE OAHOBPEMEHHO OAMH AATYMK.

B kayecTBe [aTtuMKoB MOTyT ObITb MCMOJIb30BAHbI:

e  TEPMOMETPbl CONPOTUBNEHMS;

. npeobpa3oBaTtesiv TEPMOINIEKTPUHECKNE;

e  aKTUBHble Npeobpa3oBaTenv C BbIXOOHbIM aHaIOroOBbIM CUrHaNIOM B BUAE MOCTOSIHHOIO

Hanps)XeHUst NN Toka.

AKTVBHblE Mpeobpa3oBaTeny C BbIXOAHbIM @HAJIOrOBbIM CUFHAJIOM B BMAE MOCTOSIHHOrO
HanpsxxeHus (-50...50 mB, 0...1 B) unu Toka (0...5 MA, 0...20 mA, 4...20 MA) mMoryT ObITb
MCMOJIb30BaHbl AJ19 U3MEPEHUs1 Kak TeMnepartypbl, Tak U APYrnx GU3nyYecknx BEMYUH: AaBNeHUs,
pacxona, ypoBHSA U T. M.

3.2.2.1. NoaknioyeHne TEPMOMETPOB CONMPOTUBIIEHUS

PaboTta paTtyMkoB OCHOBaHa Ha TeMrepaTypHOI 3aBUCMMOCTM 3JIEKTPUYECKOro COMpo-
TMBNEHNS MeTannoB. JaTyvk PpU3NYECKM BbLINOSIHEH B BUAE KaTYLWKW W3 TOHKOW MeOHOW wnnn
naaTMHOBOW MPOBOJIOKN Ha Kapkace M3 M30JISLMOHHOrO Martepuana, 3akilo4eHHOW B 3alUMTHYIO
runbdy. TepMOMETPbl COMPOTUBIEHUSI  XapakTepu3yloTcsa OBymMs napametpamun: R, -
conpoTtuBneHvemM gativka npy 0 °C M o — OTHOLUEHMEM pasHuLbl CONPOTUBNEHMIA OaTyMKa,
namepeHHbix npu Temnepatype 100 n 0 °C, k ero conpoTtueieHuto, namepeHHomy npu 0 °C (R,
neneHHbiM Ha 100 °C.
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B npubopax wucnonb3lyetcs TPexnpoBogHas Cxema
NoaKo4eHUs TepmMomMeTpos conpoTtusneHus. K ogHomy u3
BbIBOOB TepmopesuncTtopa R, noacoeauHsioTcs ABa Nposoja, a
TPeTUiA noaknoHaeTcs kK gpyromy BbeiBogy R, (puc. 3.6,
HymMepaums KOHTakToB npueeneHa B MNpunoxeHun b (Tabn. 61)).
Takas cxema MNO3BONISIET CKOMMEHCUPOBATb COMPOTUBNEHME
COeAMHUTENbHBIX NpoBofoB. [pu 3ToM HeobXxoAMMO Co-

Puc. 3.6

61104aTh YCNOBUE PABEHCTBA COMPOTUBEHWI BCEX TPEX NPOBOAOB.

TepMOMETpsl  COMPOTMBAEHUS MOFYT NOAKMIoHYaTbCH K

npubopy C WUCMNOJIb30BaHNEM

OBYXMPOBOAHOW SIMHUW, HO NPWU 3TOM OTCYTCTBYET KOMMEHCALMs NPU U3MEHEHUW COMPOTUBAEHUS
coeauHUTeNbHbIX NPOBOAOB. MoaToMy OyAeT HabnaaTbCs HEKOTOpas 3aBMCMMOCTbL MOKa3aHWiA
npubopa oT konebaHuii TemnepaTypbl NPOBOAOB. B cnyyae ncnonb3oBaHUa ABYXNPOBOAHOM TNHWN
OS5 KOMMAeHcauum NapasmMTHOro CONPOTUBEHNS NPOBOAOB HEO6X0AMMO NpY NOAroToBKE Npudopa

K paboTe BbINOMHUTL AENCTBUS, yka3aHHble B [MpunoxexHumn I,

3.2.2.2. MopknioyeHne TEepPMO3/IeKTPUYECKUX
npeo6pa3oBaTenei

TepMoanekTpryeckmin npeobpasoBaresb (TepMmonapa) CoCTouT
M3 [OBYX COEOVHEHHbIX Ha OAHOM W3 KOHLIOB MPOBOOHMKOB,
W3rOTOBJIEHHbIX W3 MEeTa/IoB, 06/afaloWmnx pasHbIMU - TEPMO-
3MIEKTPUYECKUMU CBOVICTBaMU. COeMHEHHbIE KOHLbI, Ha3blBaEMblE
«paboynm criaem», OryckalT B M3MepsiemMyto cpeay, a cBoOoaHbIe
KOHUb! («XONOAHbIA cnan») Tepmonapbl MOAK/IOYAIOT KO BXOA4y
npubopa (puc. 3.7, Hymepauusi KOHTakTOB nNpuBedeHa B
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Mpunoxenun B (tabn. B1)). Ecnn Temnepatypbl «paboyero» W «XONoOHOrO CrnaeB» PasiinyHbl, TO
Tepmonapa BeipabaTeiBaeT TepmMoIC, KoTopas 1 No4AEeTCs Ha USMEPUTESb.

Mockonbky Tepmo3AC 3aBUCUT OT PA3HOCTM Temrnepartyp ABYX CraeB Tepmonapbl, TO A MosydeHust
KOPPEKTHBIX MOKa3aHWn HeOOXoOMMO 3HaTb TEMIMEPATYPY «XOSIOOHOrO crasi» (ee CBOOOAHBIX KOHLIOB), YTOOLI
CKOMIEHCHPOBATL €€ B AaSTbHENLLIMX BbIMUCTIEHUSIX.

B npvbopax npeaycmoTpeHa cxema aBTOMaTUYECKON KOMMEHCaLMM Temrnepartypbl CBOOOAHbIX KOHLIOB
Tepmonapsbl. JaTtimk TeMneparypbl «X0N04HOMO Criask» YCTAaHOBNEH PSAOM C NMPYCOeAVNHUTESTBHBIM KITEMMHMKOM.

MpumeyaHne. [na OTKIIOYEHUST KOMMEHCALUMN  «XONOOHOrO
cnas» Heobxoaumo BeecTn kon, I (cm. n. 6). KomneHcaums
«XOJIOAHOrO crnasi» OydeT BHOBb BKJIOYEHA TOMbKO Mpu
N3MEHEHUM KoJa JaT4VKa Ui HOBOM BKJTIO4EHNM Nprbopa.

MopknioyeHVe Tepmonap K Npubopy [0MKHO NPOV3BOANTLCS
c MOMOLLILIO crieumasibHbIX KOMIMEHCALWOHHbIX
(TEepPMO3aNeKTPOaHbIX) MPOBOAOB, M3rOTOBMEHHBIX 13 TEX XKE CaMbIX
MarepuasioB, 4TO W TepMorapa, MNPy 3TOM PEKOMeHOyeTcs
nomMeLLaTb NPoBOAA B 3alLMTHBLIM aKpaH (puc. 3.8). [onyckaetcs
TaKke 1CMONL30BaTh npoBoJa 13 MET/UIOB c
TEPMOSMIEKTPUHECKMM  XapaKTEPUCTVKaMK,  KOTOpble B
manasoHe Temneparyp 0...100 ‘C aHanoryHbI XxapakTepucTkam Puc. 3.8
MaTepuasioB 3M1eKTPOAOB Tepmonapkl. Mpy CoeoMHEHMN KOMIMEHCALMOHHbLIX MPOBOAOB C TepMorapoi r
NprBopoM HeOOXOAMMO COBMOAATL NOSSPHOCTb.

paboumi CiaR Tepuonaps!

BHumMmaHue. [lpy HapyweHUM yKasaHHbIX YCMOBWUI MOFyT WMETb MECTO 3HauuUTeSbHble
NMOrpeLHoCTN NPY N3MepPEHUN.
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3.2.2.3. Noaknio4yeHue faT4NKOB, UMEILNX YHUPULIMPOBAHHbIW BbIXOAHOW CUrHan
TOKa WU HanpsXeHus

MHorve patuvkm  pasfiMuHbiX  GU3NYECKUX  BENWMYMH  OCHALLEHbl  HOPMUPYIOLLMMMU
n3mMepuTenbHeiMK  NpeobpasoBatenamu. Hopmupylowme npeobpasosaTtenn TpaHcHOPMUPYIOT
curHanbl C  MEepBUYHbIX  NpeobpasoBaTtenein  (Tepmonap,

TEPMOMETPOB COMPOTUBIIEHUS, MAHOMETPOB, PACXO4OMEPOB U |TPM1

Ap.) B YHUPUUMPOBAHHBIN CUIrHaN NOCTOSSHHOroO Toka. BenuunHa 24 B
3TOro TOKa NexuT B cneaylowmx amanadoHax: ot 0 po 5, ot 0 oo

20, oT 4 po 20 MA. [umana3oH BbIXOAHOMO TOKa HOPMUPYIOLLLErO +24B
npeobpasoBaTesisi  NPOMNoOpUMOHaNieH 3HadyeHutlo  puanyeckom Ny Bxop X-1
BE/INYMHBI, N3MEPSIEMOI OATYMKOM, U COOTBETCTBYeT paboyemy +

AmanasoHy — [aTtivka,  YKasaHHOMy B ero  TeXHUMeckux |p Bxop X-2
XapakTepucTukax. B cBa3u ¢ Tem, 4To Npubop namepsieT TOJIbKO " Bxon X-3
BXOAHOE HanpsixeHue, Npy NOAKMNOYEHUN AaTYUKOB NMOCTOSHHOMO

ToKa HeobXOAMMO WCMONIb30BATb BXOAALLEE B KOMMIEKTALMIO |
Harpy3o4Hoe conpotueneHme RH=50,000+0,025 Om (cm. puc. 3.9 Puc. 3.9

n MpunoxeHune b).

Mpy HEeoBX0AMMOCTM NUTAHUS HOPMUPYIOLLMX Npeobpa3oBaTteneil, UCNOMb3YIOWNX BHELLHNE
MCTOYHUKWN NMUTAHUS MOCTOSIHHOIO TOKA, MOXET NMPUMEHSATLCA BCTPOEHHbIN B NPMOOP rasibBaHUYEeCKM
M30/IMPOBAHHbIN OT NUTAIOLLEN CETU U U3MEPUTENBHOM YacTn Npnbopa UCTOYHKUK 24 B.

MpumeuyaHue. MakcumanbHass Harpy3odHas CnocOOHOCTb BCTPOEHHOrO MCTOYHMKA MUTAHUS
cocTaBnseT 80 MA.
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CxemMa nogkioyeHnss K npubopy WCTOYHMKA YHUPUUMPOBAHHOIMO CUrHana mnoCTOSAHHOIO
HanpsxeHus npueeneHa B MpunoxeHun b (cMm. puc. 5.10).

3.2.3. Jlornueckoe yctpovictso J1Y

B npubope wumeeTca nornmyeckoe YCTPOMCTBO, KOTOPOE MOXET paboTatb B OOHOM K3
PEXUMOB:

. YCTPOWCTBO CPaBHEHUS;

. M-perynarop;

. perncrpartop.

Pexunm pabotbl JIY ycTaHaBnMBaeTcs COOTBETCTBYIOLUMM KOAOM B napametpe Al1-1 (cwm.
Mpunoxenue B). MNpu yctaHoeke ofF B aToM napameTtpe J1Y He paBoTaeT, NnepexoamT B COCTOsHME
OTKJIKOYEHO. TMpu 3TOM BbLIXOOAHOE YCTPOWCTBO MNEPEXOAUT B COCTOsSIHWE, onpenensemMoe
napametpom A1-9.

MapameTp A1-9 onpeaenseT COCTOSAHNE, B KOTOPOE AO0JXEH ObiTb NepeBeeH Bbixod, BY npu
OTK/I04EeHHOM J1Y, aBapumn No BXoAy Wav Npu M3MeHeHUn 3HadveHuin napameTtpos b1-0 n b1-7. B
9TOM Cfiy4ae B 3aBMCUMMOCTM OT 3HAYeHWsl, YCTAHOBNEHHOro B napameTpe A1-9, BbIxon
nepeBoOANTCS B COOTBETCTBYIOLLLEE COCTOSIHME: AN AUCKPETHOro Tuna Beixoaa — OTKJTKOYEHO vnun
BKJTKOYEHO, ana aHanorosoro tuna — 1ok 4 MA unm 20 MA, HanpsixeHnue 0 B unun 10 B.
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3.2.3.1. Pexxum ycTpoOiCcTBa CpaBHEHUS

Mpun

paboTe B pexume YCTPOWCTBa

cpaBHeHus J1Y paboTaeTr no oAgHOMY U3
npencTaBfieHHbIX Ha pyuc. 3.10 TMNOB NOrMKu:

"N nornku 1 (NpsiMoOn rmcTepesunc)
NpPUMeEHSIETCH B cnyyae
MCnosib30BaHus npubopa ons
ynpaBneHusi paboTtoii HarpesaTens
(Hanpumep, T3OHa) nnm
CuUrHanu3auum o TOM, Y4TO 3HayeHue
TEKyLLEero n3mMepeHunss Tre« MEHbLUE
yctaBku T. TMpum 3TOM BbIXOOHOE
YCTPOWCTBO, MoakoyeHHoe k J1Y,
nepBoHayanbHO BKJOYAETCs  npwu
3HadYeHnax T < (T - A),
Bblk/tloHaeTcs nNpu Tre« > (T + A) un
BHOBb BKJIto4aeTcsa npu Trex< (T — A),
OCyLLEeCTBNSASA TeMm cambiM
OBYXMNO3ULMOHHOE  pPerynnpoBaHue
no yctaeke T C rmctepesncom = A;

™n JIOrUKKN 2 (06paTHbIi
rMcTepe3unc) NpUMeHsieTcs B cryyae
MCnosib30BaHus npubopa ons
yrnpaeneHs paboTon oxnagutens
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(HanpuvMep, BEHTUNSTOPA) WM CUMHANN3aLUMM O MPEBLILEHUN 3HAYeHns yctasku. MNpu
9TOM BbIXOQHOE YCTPOMCTBO NEPBOHAYANbHO BKOHAETCH NMPU 3HAYEHUNAX Tre« > (T + A),
Bblk/itovaeTcs Npu Trec< (T — A);

e Tun norvkn 3 (M-obpa3Hasi) nNpUMeHsieTCs MNpW  WUCMONb30BaHUK npubopa pns
CUrHanNn3aumMm o0 BXOOE KOHTPOJNPYEMOW BENWYUHBI B 3afaHHble rpaHuubl. Mpy aToMm
BbIXOAHOE YCTPOoNCTBO BktodaeTcs npu (T — A) < Trex< (T + A);

e Tun norukn 4 (U-obGpasHasa) nNpuUMEeHsieTCs npu  UCMoJSib30BaHUK npubopa ans
CUrHaNN3auUMn O BbIXOAE KOHTPOIMPYEMOW BENNYMHBI 32 3aaHHble rpaHuLbl. MNpu 3ToM
BbIXOAHOE YCTPONCTBO BKOYAETCA NPU Trex < (T — A) U Trec > (T + A).

3apgaHune yctaBku (T) u ructepeanca (A) NnpoBOAUTCS NpU NPOrpaMMmMpPOBaHUM NapameTpoB

perynmpoBaHus npubopa (cm. n. 6.2).

Ona J1Y, paboTtalowero B pexume YCTPONACTBA CpaBHEHMS MOXET OblTb 3a4aHO Bpems
3aEepPXKN BKITIOYEHUS N BPEMS 3a4EePXKN BbIK/lOYeHUs. JTY BKOYAET UKW BbIKJIIOYAET BbIXOOHOE
YCTPOICTBO, €CNM YCNOBUE, BbI3bIBAIOLLEE U3MEHEHME COCTOSIHUS, COXPAHSETCs, Kak MUHUMYM, B
TEeYeHNe BPEMEHU, YCTAaHOBIEHHOrO B napameTpax A1-5 1 A1-6, cooTBETCTBEHHO (puc. 3.11).

[na NY, paboTatoLLero B pexmnmMe yCTponcTea CpaBHEHUS MOXET ObiTb 3a4aH0 MUHUMAalbHOE
BPEMS YOEPXAHUS BbIxOoAa B 3aMKHyTOM (napameTtp A1-7) u pasomMkHyToM (napameTtp A1-8)
cocTosiHusX. J1Y yaepxuBaeT BbIXOOHOE YCTPOMCTBO B COOTBETCTBYIOLLEM COCTOSIHUM B TEYEHUE
3a[laHHOro B 3TWX NapameTpax BPeMeHW, Aaxe ecnun rno norvke paboTbl YCTPOACTBA CPaBHEHUS
TpebyeTcs nepeknioveHune (puc. 3.12).
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ANA THNA norukn 1 B 3aMKHYTOM W Pa30MKHYTOM COCTORHWAX ANA THNa NOruKK 1

BHumaHue. B pexnme yctpoiicTBa cpaBHeHus JTY MoxeT paboTaTtb, ecnv B npubope yCTaHOBIEHO
CBSI3aHHOE C HUM BbIXOOQHOE YCTPOWCTBO [AMCKPETHOrOo TWna — 3NeKTPOMarHUTHOEe perne,
TpaH3MCTOpHas onTonapa, ONTOCMMUCTOP.
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3.2.3.2. Pexxum M-perynaropa

Mpun pabote B pexume [l-perynatopa J1Y cpaBHMBAET TeKyllee 3Ha4YeHue W3MepsiemMoi
BENNYMHbI C 3a4aHHOM YCTaBKOW «Tyer» U BbIAAET Ha BbixoA, curHan 4...20 MA (ana BY tuna W) nnn
0...10 B (mnsa BY tvna Y), nponopunoHanbHbI BEMYMHE OTKIIOHEHMS. 30Ha MPONOPLMOHANbHOCTH
(M) npn atom 3apaetcsa napameTpom A. BbixogHon curHan ¢opmupyeTca B COOTBETCTBUM C
ycTaHoBneHHOW B napameTpe A1-1 xapakTepucTukon perynstopa nambo Mo npsimMo-
nponopumMoHasbHOMY (HarpesaTesb), MMb60 06paTHO-NPONOPUMOHANILHOMY (OXNaanUTeNb) 3aKOHY
perynupoBaHus. [paduku, nosicHaowme nNpuHUMN GOPMUPOBaHUS ynpaBnsiowero Toka [1-
perynatopa ons obenx xapakTepucTuk npmueeaeHsl Ha puc. 3.13.

I, MA 4 n=2a I, mAL N=2a
|

max.

Lnip o= —— === Trvin :
Ter-A Tyer Tyrtd te T Ty Tyertd te
a) NPAMO NPONOPLMOHANbHOR 6) oGparHo nponopLMoHanbHoe
perynupoBatue perynuposatne

Puc. 3.13. MpuHyun popmuposanua ynpaenaiowero Toka M-perynaropa

B Tabnuue 3.1 B kayecTBe npumepa npuBeneHbl 3HAYEHWS BbIXOOHOrO TOKa AAs MpsiMO-
NponopLMoHanbHOro perynnposaHms npu yctaske 500 °Cn A =40 °C.
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Ta6nuua 3.1

Temnepartypa, °C

BbIXxOgHOWM TOK, MA

MowHocTb perynaropa, %

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

MeHee 460.0 20 100.0

BHumaHue. B pexume M-perynartopa JIY moxeT paboTaTb TOJIbKO NPW YCTAHOBIEHHOM Ha BbiX0o4e

YCTPOICTBE aHaNoroBoro Tmna.

3.2.3.3. Pexxum peructpartopa

Mpn paboTe B pexume peructpatopa J1Y cpaBHMBaAET MOLAHHYIO Ha €ro BXOJ, BEJIMYUHY C
3a4aHHbIMK B napameTpax A1-3 1 A1-4 3Ha4eHUs MM N BblAAET HA COOTBETCTBYIOLLEE BbIXOAHOE
YCTPOWCTBO aHaNoroBbI curHan B Buae Toka 4...20 MA, KOTOPbIN MOXHO NoJaBaTb Ha caMonucel,
W1 APYroe perucTpupyowee ycTporncTeo. MNMpuHumn GopMmpoBaHnsa Toka pernctpauumn nokasaH
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Ha puc.3.14. Mpu paboTe B 9TOM pexrnme HeoO6XoOMMO YCTAaHOBUTb HUXHWUA nNpenen auanasoHa
perncTpaumm 1 BENNYMHY BCEro guanasoHa perncrpauum ansa J1Y B napametpax A1-3 n A1-4.

Tok perucTpaHuum A

T =20 WA

12 MA
I min =4 MA
>
¢ perveTe » H3mepenHoe
rL (A1-4) 3HaveHmne T,
HHMHWA npegen BEPXHWIA Npegen
I
Ttk A1-3+A1-4)

Puc. 3.14. NpuHuun $opMUPOBAHUA TOKA perncTpauum

BHumaHue. B pexume pernctpatopa J1Y moxeT pabotaTb TObKO NPy YCTAHOBAEHHOM Ha BbIXOAE
BY ananorosoro tuna.
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3.2.4. Tunbl BbIXOAHbIX YCTPOUCTB

BbixogHbIE YCTPOMCTBA NpeaHa3HauyeHbl A5 nepeaayn BbIXOOHOMO YNpPaBsoLEro curHana Ha
WCMOJIHUTENbHBIE MEXAHU3MBbI.

Cxembl nogkntodenuns BY npmBeaeHsl B Mpunoxexnn b.

BY moryT 6bITb ABYX TUMOB: AVCKPETHbLIE U AaHAJIOrOBbLIE.

BHumaHme. BHe 3aBMCMMOCTM OT Tuna, Nob0e BbLIXOAHOE YCTPOWCTBO rasibBAaHNYECKM
M30/IMPOBAHO OT U3MepUTeNnbHOro 6s10ka (3a ucknovyeHmem Boixona T).

AuckpeTtHoe BY - snekTpomarHUTHOE pene, TpaH3UCTOpHas onTonapa, ONTOCUMUCTOP —
ncnosb3lyeTcs Ofs ynpasneHus (BKIOYEHMUS/BbIKIIOYEHNS) HArpy3kom nmbo HenocpencTBEHHO,
nmbo yepes 6051ee MOLLHbIE YPABASIOLLNE SIEMEHTbI, TAKNE Kak NycKaTenn, TBepaoTesnbHbIE pene,
TUPUCTOPbI NN CUMUCTOPHI.

AnekTpomMmarHutHoe pene (Bbixoa P) npegHasHayeHO O KOMMyTauuu CUOBBIX Lienen
HanpskeHnem He 6onee 250 B 1 pabo4yrm Tokom He 6onee 8 A.

TpaH3uctopHaa ontonapa (Bbixog K) npumeHsieTcs, kak npaBwunio, ANS ynpasieHus
HN3KOBOJIbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHue Boixoaa n3 cTpos
TpaH3ucTopa un3-3a OO0MbLIOr0 TOKA CAMOMHAYKUMW MnapannenbHO OOMOTKE BHELUHEro pene
Heobxoaumo ycTtaHaBnneaTb anon VD1 (cm. puc. B.2).
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TpaH3uCcTOpPHbINA KoY (Bbixoa T) npegHasHavyeH Ans NPsSMoOro noakloyeHus K npuoopy B
Ka4yeCTBe Harpysku TBEPAOTENIbHOIO pese (BbIXOQHOE HanpsiXeHne oT 4 Ao 6 B, NOCTOSAHHbLIN TOK He
Gonee 25 MA).

BHuMaHune. MakcumanbHas AJivHa COeanHUTENIbHOro kabena mexay npubopom ¢ BbixogoM T u
TBEPAOTENbHbIM Pene He AoSKHA NPeBbILaTh 3 M.

OontocumucTop (Bbixog C) MMeeT BHYTPEHHIOK CXeMy Nepexoa Yepes HOJb U BKI0HaeTCs B
Luenb yrpaBieHMsl MOLLHOMO CUMMWUCTOpPa WM Mapbl  BCTPEYHO-MapasienbHO  BKIIKOYEHHbIX
TUPUCTOPOB 4Yepe3 orpaHuymBaowmii peauctop R1 (cMm. puc. B.3). BennunHa conpoTtuBneHus
pe3ncTopa onpeaenseT ToK ynpaBneHus cummuctopa. HarpysoyHas Cnoco6HOCTb BbIxoAa — TOK He
6onee 50 MA npu nepeMeHHOM HanpsixeHuun He 6onee 250 B.

Ons npepoTepalleHns Npobos TMPUCTOPOB M3-32 BbICOKOBOJIbTHBIX CKAYKOB HaMpsiXeHusl B
CeTu K UX BbIBOAAM pekoMeHayeTcst noaknodatb dunbTtpyiowyto RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no paboynm napamMeTpamMm aHanoruyHbl Bbixogy C un
npeaHasHadYeHbl 419 ynpasneHns TpexdasHon Harpy3kom (cMm. puc. B.5).

AHnanoroeoe BY npeactaBnset cobon undpo- TPM1
aHanoroBbii  npeo6pas3oBaTtenb,  NO3BOJSIOLMIA < Boixop X-1
MUWPOBATL aHAIOrOBbI CUIrHAS MOCTOSHHOMO TOK: © |— BexogX-2 ——— +
0 0BaTb aHaNoro CUrHas NMOCTOSIHHOMO TOKa gw B X-2 u,
NN Hanpsa>XXeHnsd. q: || Buixog X-3 — -u,

dopmMmuposarennb TOKOBOro curLana
(Bbixog U) npeobpasyeT Ha aKTUBHOM Harpy3ke RH
3HayeHne Ha Bbixoae J1Y B TOKOBbIM curHan 4...20
MA (cMm. puc. 3.15).
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Ona  pabotel BY Heobxogmmo
MCMNOJSIb30BaTb BHELLHWNA MCTOYHUK
nuTaHusa NOCTOSAHHOIO TOKa.
ConpoTtmBneHune Harpy3km RH 3aBucut ot
HaNpPsKeHUs1 UCTOYHMKa nuTanms Un un
BblibUpaeTcs u3 rpaduka (cm. puc. 3.16).
B TOmM cnydae, ecnu ana un3mepeHus
TOKOBOrO curHana Mcnonb3dyeTcs
N3MEePUTESbHBIN LWWYHT Rn 1 ero HoMunHan
MeHbLLEe HeoBXOAMMOro COMPOTUBIIEHUS
Harpysku, TO Mcrnonb3yeTcsi A,06aBOYHbIN
orpaHnyYnBaloLLnn pesncTop Rorp,
COMNPOTUBNIEHNE KOTOPOrO BbIYUCASETCS
13 COOTHOLLEHUS:

Rorp = RH — Ru

RH‘ OM“
1000
900
800
700
600
500
400
300
200
100

0 10 20 30 Up, B
Puc 3.16. Mpadwmk 3aucumoctu Ry (U )

Tunosble cooTHoweHus: Un =12 B, RH =Ru =100 Om; Un =24 B, RH =700 Om (R = 100 Owm,

Rorp = 620 Om).

BHumaHue.

1. HanpsxeHue nctouHuka nutaHms LA He ponmxHo 6biTk 6onee 30 B.

2. B kayecTBe BHELIHEro MCTOYHMKA NMUTAHUS MOXET OblTb MCMOJIb30BaH BCTPOEHHBLIM B Npubop

MNCTOYHUK 24 B.

3. JonyckaeTcs MpUMEHEHVE pPesncTopa C BEeIMHMHON COMPOTUBEHWS, OTIMYAIOLWENCS OT

paccyMTaHHol He 6onee yem Ha = 10%.

35



dopmMupoBaTenb cUrHana NOCTOSIHHOro HanpshkeHus (Bbixopg, ¥Y) npeobpasyeT 3HaYeHne
Ha Bbixoge B curHan HanpsibkeHus 0...10 B. ConpotusneHne Harpysku RH, nogknioyaemon k LIAM,
[OJIXXHO BbITb B AnanadoHe ot 2 ao 10 kOm.

Ans nutaHus BbIxoaa BO3MOXHO UCMOJSIb30BaHME BCTPOEHHOMO MCTOYHNKA NuTaHus 24 B.

BHumaHume. HanpsxeHune nctoyHuka nutaHmns LIAM He nonxHo npesbiwatsb 30 B.

AHanorosoe BY npubopa MOXHO Mcnonb3oBaTb AN perynmpoBaHus no [1-3akoHy. B aTom
cnyyae npubop [oNXeH paboTaTb COBMECTHO C  3JIEKTPOHHBIM  PEFYNSTOPOM  MOLLHOCTH,
Hanpumep, 6,10KOM ynpasneHusi cunoebiMu Tupuctopamu BYCT npoussoactea MO OBEH. Cxema
noakntoveHns npnéopa k BYCT nokazaHa Ha 3.17.

TPM1
+Un

Beixon X-1 —1 BYCT

uan 4#} Bbixop, X-2 l— 14

Buixon X-3 15

l_ 16

=Un
Puc. 3.17
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4. Mepbl 6e3onacHoCcTH

Mo cnocoby 3awmTbl OT NOPaXeHUs 3NeKTPUYECKMM TOKOM Npubop cooTBeTCTBYET knaccy 0
no FOCT 12.2.007.0-75.

Mpu akcnayatauuu, TeXHUYECKoM O0OCHyXMBaHUM W MOBepke Heobxoaumo cobnioaatb
TpeboeaHmns TOCT 12.3.019-80, «[MpaBun akcnnyataumm 3/eKTPOYCTaHOBOK MoTpedutenen» m
«[MpaBun oxpaHbl TPyAa NPy SKCnayaTaumm 351eKTPoyCcTaHOBOK NoTpebutenei».

Ha oTKpbITbIX KOHTaKTax KleMMHUKa nNprubopa nNpu akchnayaTaunm NpUCcyTCTBYET HaNpsKeHne
BenuumHoi po 250 B, onacHoe Ons 4enoBeyvyeckon Xu3Hu. Jliobble noaknoveHus K npubopy u
paboTbl MO €ro TEXHNYECKOMY OOCNY>XKMBAHUIO NPOU3BOASATCS TONbKO NMPU OTKIKOYEHHOM MUTAHUN
npubopa.

He ponyckaeTcs nonagaHue BfarM Ha KOHTAKTbl BbIXOAHOMO pas3bemMa W BHYTPEHHME
3MeKTPO3NeMeHTbl nNpubopa. 3anpeLllaeTcs UCMNosb3oBaHne npubopa B arpeccuBHbIX cpedax C
COAEP>XaHMEM B aTMOCPEPE KUCOT, LWENoYen, Macen n T. n.

MopkntoyeHne, perynnuposka 1 TexobcnyxmeaHme npubopa OOMKHbI MPOU3BOANTLCA TONBKO
KBaNN@ULMPOBAHHLIMY CMELMANNCTaMN, U3YHMBLUMMN HACTOSILLLEE PYKOBOACTBO MO aKCMyaTaumun.

BHuMmaHue. B CBSI3M C HaNM4YMEM HA KINEMMHUKE OMACHOr0O AJsi XU3HWU HanpsikXeHus npubopsbi,
M3roTOBJIEHHbIE B KOPMycax LWMTOBOrO kpenneHus (Mogndukaumm TPM1-LW1.Y.Xn TPM1-1L2.Y.X),
[OJIXKHbI  YCTaHaBNMBaTbCA B LMTax YrpaB/ieHUsi, OOCTYMHbIX TOJIbKO KBanuduumpoBaHHbIM
crneumanucTam.
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5. MoHTax npubopa Ha 0ObeKkTe U NoAroToBKa K paboTte

B pasnene onucbIBalOTCA MOHTaX, KperJieHre 1 noaxoyeHne npuoopa.

5.1. MoHTax npudopa

YcTaHOBKa NPMOGOPOB HACTEHHOIO UCMOJIHEHNS
1. 3akpenuTb KPOHWTEWH Tpems BuHTamm M4 x 20 Ha
NOBEPXHOCTW, NMpeaHa3HaYeHHOW Ofs YyCTaHOBKM npubopa (Cm.

Mpunoxenue A v puc. 5.1, a). 6) Yz
MpumeyaHue. BuHTbl ong KpenneHns KpoHLWTERHA He BXOAAT B )
KOMIJIEKT MOCTaBKM. =)

2. 3auennTb KpenexHbili yrofiok Ha 3agHen cTeHke npubopa
3a BEPXHIOIO KPOMKY KPOHLLUTeHa (puc. 5.1, 6)

3. MpukpenuTb NpMBOpP K KPOHLITENHY BUHTOM M4 x 35 13
KOMMekTa nocraeku (puc. 5.1, B).

Puc 5.1. MonTax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHOBKa NpMOOPOB LWUTOBOrO UCMOJIHEHUS

1. MoAroToBMTbL Ha LWKTE ynpasBfieHUs MecTo Ans
yCTaHoBKM Npubopa B cooTBeTCTBUM C [MprnoxeHnem A.

2. YcTtaHoBUTbL NpubOp Ha LwWUTE YynpasieHus,
NCnonb3ys 4SS ero KPernjeHnss MOHTaXHbIE 3IEMEHTHI,
BXOASILLME B KOMMIEKT NOCTaBku npubopa.

3. BcTtaButb npubop B cneuuanbHO MOAroTOB-
JNIEHHOE OTBEPCTME Ha NMUEBOM naHenn wmta (CM.
Mpunoxexne A un puc. 5.2, a).

4. BcTaBuTb GUKCATOPbLI U3 KOMMIEKTA NOCTaBKM B
0TBEPCTUS Ha BOKOBLIX CTEHKax npubopa (puc. 5.2, 6).

5. 3aBepHyTb BUHTBI M4 x 35 u3 komnnekTa
NOCTaBKM B OTBEPCTUSAX KaXA0ro ¢pukcaropa Tak, 4Tobbl
npuoop 6bla MNAOTHO NPUXAT K JIMLLEBOW NaHEeN WwuTa.

5.2. MoOHTaXx BHELWHUX cBa3ei

5.2.1. O6wue TpeGoBaHus

Puc. 5.2. Moxtax npuBopa WHTOBOTO KPENNeHna

Mpy MOHTaxe pekomeHayeTcs coboaaTb cneaylowme TpeboBaHus.
1. MopknioyeHvne npubopa crnepyeT NPous3BoauTbL K ceTeBoMy duaepy 220 B 50 lu, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOMO CUI0BOro o6opyaoBaHus. Bo BHeLLHen Lenu
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pekomMeHayeTcs

YCTAaHOBUTb

BbIK/1lO4aTE b

nuTaHus,

npubopa oT CeTu 1 NaBkue npegoxpaHnTenn Ha Tok 0,5 A.
2. CxeMmbl NOAKMIOYEHMS OATYMKOB K Mpubopam pasnuyHbix mMoavdukauvini npuBefeHbl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ aTinkom npuBeaeHbl B Tabn. 5.1.

MapameTpbl IMHUK CBA3U npvl6opa C AaTyunkamum

obecneunBaroLni

OTKNo4YeHne

Ta6anuya 5.1

Twun paTtynka AnvHa nuHnia, m, ConpoTuBneHue UcnonHeHue nuHun
He Oonee NuHUK, Om, He Gonee

TepMoMeTp 100 15.0 TpexnposBogHas, NpoBoaa

COMNpPOTMBAEHMS! ’ PaBHOW AJIMHbI 1 CEYEHNS
TepMO3neKkTPOOHbIN

Tepmonapa 20 100 kabenb
(KOMNEHCAUVOHHBbIN)

YHUDULMPOBAHHbIN

CUrHas NOCTOSAHHOIO 100 100 JByxnposogHas

TOKa

YHUPULMPOBAHHbIV

CUrHaN HanNpPsXXeHUs 100 5,0 JByxnpoBogHas

NOCTOSIHHOr O TOKa

3. BcTpoeHHbli B Npubop MCTOYHMK MOCTOSIHHOrO HanpsikeHus 24,0x2,4 B cnenoyet

NCMNONb30BaTh ANS MUTAHUS aKTUBHbIX AATYMKOB C aHANIOrOBbIM BbIXOAO0M WM @HAN0rOBbIE BbIXOAbI
npubopa (n. 3.2.4).

BHumaHue. He gonyckaeTtcs nogkioyeHne K BCTPOEHHOMY B MPMBOP UCTOYHUKY HanpsixeHus 24 B
OJHOBPEMEHHO aHasI0roBbIX BXOA0B U BbIXOAOB.
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5.2.2. YKazaHus N0 MOHTaXy

PexomeHaaLuMmn nNo opraHn3aLmm MoOHTaxa cneaytoLme.

MoaroToBuTb Kabenu nis coeguHeHns npubopa ¢ 4aTYMKOM, a TakXKe C MCTOYHUKOM NUTaHus
220B 50w,

Ona obecneyeHns HafEXHOCTN 3NEKTPUYECKUX COEAVNHEHU I PEKOMEHAYeTCsl MCMoJib30BaTh
Kabenn MefHble MHOFOXMIbHbIE, KOHUbI KOTOPbIX Mepen MOAK/YEHMEM crneayeT TuiaTesnbHO
3a4NCTUTb M 006YANTbL. 3a4MCTKY Xun kabenen HeoOX0AMMO BbINOSHATL C TAKUM PacyeToM, YTOObI
NX OrofieHHble KOHLbI MOCNe NOAK/oYeHus K Npubopy He BbICTynanu 3a npenesbl KNeMMHUKA.
CeueHvie xun kabenevi 4OMKHO BbiTb He 6onee 1 MM’

B koprnycax HaCTEHHOrO KPEenieHns KOHMYECKMEe YacTy YNAOTHAIOWMX BTY/0K Cpe3aTb TakuMm
06pa3om, 4ToObI BTyNKA NIOTHO Npuerana Kk noBepxHOCTU Kabens.

MpumeuyaHus.

1. KabGenbHble BbIBOAbI Npubopa paccyMTaHbl Ha noAk/lyYeHne kabenel C  HapyXHbIM
amMameTpom ot 6 oo 12 mm.

2. Ans yMeHbLUEHUS TPEeHUS MexXay PE3VHOBOW NOBEPXHOCTLIO BTY/IKM 1 Kabens pekoMeHayeTcs
NPUMEHATb TaNibK, Kpaxmas 1 T.4,.

Mpu npoknaake kabeneli cnepyeT BbIAENUTb JNMHUW  CBSI3W, COEAMHSIIOWME npubop
C [aTyNkOM B CaMOCTOSITENbHYIO TpaccCy (MM HECKOSIbKO Tpacc), pacnonaras ee (UM ux)
OTAENbHO OT CUJOBbLIX Kabenei, a Takxke oT kabenen, Co34al0LLMX BLICOKOYACTOTHBLIE U UMMYJIbCHbIE
NMOMEXMU.
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BHumaHue. [1n14 3almThl BXOAOB Npnbopa OT BMSHUSA NPOMBILLIEHHbIX 31€KTPOMarHUTHBLIX MOMEX
JIMHUKN CBSI3W npubopa C AaTivkoM cnedyeT 3KpaHMpoBaTb. B kayecTBe 9KpaHOB MOryT ObiTb
MCMOJIb30BaHbl Kak creuuasnbHble kabenn ¢ 3KpaHMPYOLWMMKU OrnJieTKaMu, Tak U 3a3eMJIeHHbIe
cTajibHble TPyObl MOOXOASALWEro AvameTpa. OkpaHbl kabener C 3KPaHMPYOLMMU OMjieTkamu
cnenyeT NOAKMOYUTb K 3a3EMJIEHHOMY KOHTAKTY B LLUTE YNPaBIEHUs.

5.3. NogknioyeHue npndéopa

CoeanHeHve npubopa C WCTOYHMKOM MUTAHUSA (CETbIO) W AaTYMKOM TMPOM3BOAUTCS
Mo COOTBETCTBYIOLIMM CXEMaM, NMpuBeAeHHbIM B [MpunoxeHnn b, ¢ cobniogeHneM M3noXeHHow
HWXe NOCNeaoBaTenbHOCTN AENCTBUNA:

1.
2.

3.

MopaxnounTb NPMBOP K UCTOYHUKY MUTAHUS;

MomaTb nWTaHWe, BLICTABUTb KOO, Tuna daTtiuka u pexum paboTel JIY, a Takke
HeobxoanMble YCTaBKM perynmpoBaHus (cMm. Mpunoxexue B), 3aTemM CHATbL NUTaHKE;

MopknoYnTL IMHUIO CBSI3M «MPUBOP — AaT4NK» K NEPBUYHOMY Npeobpas3oBaTento U BXoAy
npuoéopa;

MopkniounTb NNHKIO CBS3U «MPUBOP — Harpyska» K WUCMOJSIHUTENIbHOMY MEXaHu3My Wunuv
perucTpartopy v Bbixoay npubopa.
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BHumaHue. [ns 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOrO npo6Gos 3apsgammu
CTaTU4YECKOro 3JIEKTPUYECTBa, HaKOMNEHHOr0 Ha JMHUAX CBSI3UM «Mpubop — AaTiuk» nepep,
NOAKIOYEHMEM K KIEMMHUKY Mpubopa, uUx Xwunbl cnepyet Ha 1...2 cek coeauHWUTb C BUMHTOM
3a3eMJieHns WwuTa.

Mocne nogaun HanpsixxeHua NuTaHusa Npnbop nepexoaut B pexvm PABOTA (cm. n. 6.1). MNpu
MCMpPaBHOCTW AaT4nKa U NIMHUM CBSA3W Ha UMPPOBOM MHAMKATOPE 0TOOPA3NTCS TEKYLLEE 3HAYEHNE
n3MepsieMoli BenuuuHbl. Ecnv nokasaHusi npubopa He COOTBETCTBYIOT peasibHOMY 3HAYEeHUIo
N3MEPSIEMON BENNYMHBI, HEOOXOAUMO MPOBEPUTbL MCMPABHOCTb AAaTiMka M LLENIOCTHOCTb JIMHUN
CBSI31, @ TakXe NPaBUSIbHOCTb UX NMOAKITIOYEHMS.

BHumaHue. MNpy NnpoBepke NCNPaBHOCTU JaTymka 1 IMHUN CBSA3M HEOBX0AMMO OTKMIOYUTL NPUBOoP
OT ceTu nNuTaHus. Bo nsbexaHue Boixoaa npubéopa 13 cTpos Npu «nNpo3BOHKE» CBA3E HE0OX0ANUMO
MCMoJIb30BaTb N3MEPUTENIbHBIE YCTPOCTBA C HANPSXXeHNneM nutaHus He 6onee 4,5 B, npu 6onee
BbICOKUX HaNPSXXeHUSX MUTaHUS 3TUX YCTPOMCTB OTK/IOYEHWE AaTymka oT npubopa 06s3aTensHo.
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6. Pexxumbl paboTbl npubopa

Mpnbop MoOxXeT GYHKUMOHMPOBATb B OOHOM W3 AByX pexumos: PABOTA wnin
NMPOrPAMMUMNPOBAHUE.

6.1. Pexxum PABOTA

Pexnm PABOTA sIBNSIeTCSI OCHOBHbIM 3KCM/lyaTaUMOHHbIM PEXMMOM, B KOTOPbIA npubop
aBTOMaTMYECKM BXOOUT MPU BKJOYEHUW NUTaHus. B OgaHHOM pexnme npou3BoguTCs ONpoC
BXOJHOr0 AaTyvMka C BbIHMC/IEHMEM MO MOJIyYEHHbIM OAHHbIM TEKYLUMX 3HAYeHU U3MepsieMoin
BENINYMHBI N OTOOPaXKEHNEM MX Ha LMDPOBOM MHAMKATOPE U BblAavyer HeOOXOAMMbIX CUrHANO0B Ha
BbIXOQHOE YCTPONCTBO.

B npouecce paboTbl NpMBOP KOHTPOIMPYET MCMPaABHOCTb BXOOHOIrO AaTyuka W, B Clyyae
BO3HWUKHOBEHMWS aBapuu No BXxoAy, CUrHann3npyeTt o6 3ToM MuraHmem ceetoamoaa «l» 1 BbIBOAOM
Ha U@ POBOIN NHANKATOP COOBLLEHNS, COOTBETCTBYIOLLLEr0 aBapuinHon cutyauun (cm. MpunoxeHue
[l). PaboTta BbIXOLHOrO YCTpOWCTBa Npu 3TOM 6rokMpyeTcs (nepeeBoguTcss B Ge3onacHoe
COCTOsiHMe, onpeneneHHoe B napametpe A1-9). ABapuiiHasi cuTyaluMs BO3HWKAET Mpu BbIXOAE
N3MePSEMON BENNYUHBI 32 JOMNYCTUMBbIA AMana3oH KOHTpons (CM. Tabn. 2.2) unu npu Beixoge n3
CTposi paTtymka (oOpblB WMAM KOPOTKOE 3aMblkaHME TEePMOMETPOB COMPOTMBAEHUS, OOpbIB
TepMonapbl UV YHUOUUMPOBAHHOIO AAaTYNKa).

BHumaHune. Mpnbop nHonumpyer:

e Temrnepartypy «X0N0[HOro cnas» — B Cily4ae KOPOTKOro 3aMblkaHUa TepmMonapsl;

e 3HAYeHVE HUXHEero npegena auanasoHa — B Cjlydae KOPOTKOro 3amblikaHus aatyivkos 0...1 B,
0...5MA, 0...20 MA n 06pbiBa gatumkos 0...5 MA, 0...20 MA;

e 3HayeHuVe cepeaMHbl AMana3oHa — B Cllydae KOpOoTKOro 3amMelkaHus garyimka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnsieT BHELIHWUM MWCMONHUTENIbHLIM YCTPOWACTBOM B
COOTBETCTBUMN C 3a[aHHbIM pexumom padoTbl J1Y (n. 3.2.3). BusyasnbHbIil KOHTPOJSIb 32 paboTol
BbIXO[LHOIO YCTPOWCTBA AUCKPETHOr0 TUMa MOXET OCYLLECTBNATLCS OMnepaTtopom Mo ceBeToamony
«K». 3acBeTka cBeToAMoaa CUrHanM3npyeT O NepeBoe JIOrMYecKoro yCTponcTea U CBA3aHHOMO C
HUM BbIxoga B cocTosiHue BKJTKOYEHO, a raweHue — B coctossHne OTKJTKOYEHO.

BHumanme. lNpu ncnonb3oBaHuM aHanorosoro Bbixoga (BY tuna W wvnu Y) ceetoamon «K» He
3a4EeNCTBOBAH.

6.2. Pexxknm MIPOrPAMMWUPOBAHMUE

Pexxum MPOrPAMMWPOBAHUME npeaHa3HayveH ons 3aaaHns 1 3anmcu B 3HEProHe3aBMCMYHO
namsaTtb npubopa Tpebyembix Npu SKcryatauum nporpaMMmMpyeMblX MapameTpoB. 3agaHHble
3Ha4YeHMs NapamMeTPOB COXPAHAOTCS B NaMAT NpUbopa Npu BbIKJIOYEHUN NMUTAHWS.

MpumeuyaHuns.

1. TMpu n3meHeHn 3Ha4eHnn napametpoB b1-0 1 b1-7 BbixoaHoe YCTPOMCTBO NepeBoauTcs B 6e3onacHoe
COCTOsHVie, orpeaeneHHoe napametpoMm A1-9. lMpu pepakTMpoBaHWM OpyrvX MapameTpoB npubop
ocTaetcs B paboyem COCTOSIHWN.

2. 3HaueHvie napametpa b1-7 onpenenser TOHHOCTb OTOBPAKEHMS MHOMKALMN N MACLLTAOMPYET 3HAYEHVS 1
IyanasdoHbl napametpos T, A, A1-3, A1-4, b1-5 n b1-6. MacumabrposaHie BbINONHAETCA nyTem
YMHOXEHVS TEKyLLMX 3HaYeHWi i yKasaHHbIX MapameTpoB Ha koadduumeHt 107, roe x — 3HaueHve
napamvetpa b1-7 (b2-7).
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Ecnn B TeyeHne 20 cek B pexume NMPOTPAMMWPOBAHWE He npow3BoauTcsi onepaumin ¢
KHOMKamu, Npnbop aBToMaTM4eckn Bo3BpatllaeTcs B pexum PABOTA.
B npu6ope ycTtaHOBNEHO ABa YPOBHS MPOrpaMMPOBaHUS.

Ha nepBomMm ypoBHe OCyLLleCTBASETCH
NPOCMOTP U U3MEHEHWE 3Ha4YeHU NapameTpoB
perynupoBaHus: yctaBku T u ructepesunca A. Bxon
Ha nepBsbIn YPOBEHb nporpaMMmMpoBaHns
OCYLLECTBASETCS KPATKOBPEMEHHBIM HaXaTneMm Ha

MPOT,
KHOMKY . MocnepoBaTensHoCTb paboTbl C
NprMBopPOM Ha NEePBOM YPOBHE NPOrpaMMmMpPOBaHUS
npueeneHa Ha puc. 6.1.

Ha BTOpOM ypoBHe mNpOrpaMMMpPOBaHNS
OCYLLECTBASETCA MNPOCMOTP U  Heobxoaumoe
N3MeHeHne bYHKUMOHANbHBIX napameTpoB
npubopa. OyHKuMoHaNbHbIE NapamMeTpsl Npubopa
pasgeneHol Ha rpynnel A wn b. B rpynne A
HaxoOsaTCs napameTpbl, onpepensiowme ornky
paboTtbl npubopa. B rpynne b - napametpsl,
oTBevaloLme 3a HaCTPOVKY U3MEePUTESIbHON HacTu
npubopa.

Pexum PABOTA

i' " Sananwe yorasc g Y |
~ [M3MEHEHHE B [Manaz0oHe |

—I
| paboTsl farquka) _I

.l
7N
10 _=R| (wamesiesme ot 0 4o eepxiero |
~ npenena Manasona
S s M _

Puc. 6.1. NocnegoearensHocTb paboTsl C
npubOpPOM Ha NEPBOM YPOBHE NPOrPaMMHUPOBAHNS

MoppobHoe onncaHve napameTpoB NpuseaeHo B MNpunoxeHnn B.
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Bxog, Ha BTOPOIi ypOBEHb NPOrpaMMUPOBaHUS OCYLLECTBASETCS HAXATUEM U yOepPXUBAHNEM

KHOMKN

I,
He meHee 3 c. MNMocnenoBaTenbHOCTU MPOLEAYPLl NPOrpaMMUpPOBaHns npubopa Ha

BTOPOM YPOBHe A5l 06eunx rpynn napamMmeTpoB NpUBEAEHbI Ha puc. 6.2 + 6.4.

[na 3aWwmTel NnapamMeTpoB OT
HECaHKLVOHNPOBAHHOIO
M3MeHeHMs paboymx pPexumMoB B
npubope chayxar napameTpbl
cekpetHoctn AO-0 un b0-0, B
KOTOPbIX YCTaHaBNMBAETCS 3anpeT
Ha N3MeHeHVe napameTposB
COOTBETCTBYIOLLEN  rpynnbl ¥
napameTpoB perynnposaHus. MNpu
YCTaHOBNIEHHOM 3anpete
paspellaeTcsa TONbKO MNPOCMOTP
paHee 3a4aHHbIX 3Ha4YeHun
napameTpoB 3TUX FPynM.

Joctyn K 3TUM napameTpam
CEKPETHOCTU ocyLlecTBnsieTcs
TONbKO Yepes Koabl:

ylg * | Pexum PABOTA

Toa K
o o o

HETMGHBE 3;;. Yy  m————

Puc. 6.2. MocnepoeatensHocTb paboTsl ¢ npuGopom
Ha BTOPOM YPOBHE NPOrpaMMHpPOBaHUA

e ana rpynnsl napameTpos A kog goctyna (35;
e [na rpynnsl napametpos b kog noctyna 24a.

BHuMaHue. /119 B03Bparta BCex 3aBOACKMX YCTaHOBOK HE06x0amMMo HabpaThb kog,  {B.
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Puc. 6.3. MocnegoearentHocTk pabotul ¢ npubopom Ha BTOpoM
YPOBHE NPOrpaMMUpOBaHKMA (ANA rpynnbl NapameTpos A)
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Puc. 6.4. NocnepoearensHocTs pabotul ¢ npuGopom Ha BTOpOM
YPOBHE NporpaMMMpoBaHuns (AnA rpynnel napameTtpoe b)
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7. TexHu4yeckoe obcnyxmBaHve

7.1. O0wme ykazaHus

TexHuyeckoe obcnyxmBaHne npnbopa NPOBOAUTCS HE pexe OJHOro pasa B LLEeCTb MECSLEB U
COCTOMT B MPOBepKe KpenneHns npnbopa, BUHTOBbLIX COEAMHEHWI, @ TakXKe yaaNeHum Nblin 1 rpasu
C KNeMMHuka npubopa.

7.2. NoBepka npudopa

MoBepky npubopa NPoOBOAAT OpraHbl, akkpeaUTOBaHHbIE HA MPaBO MOBEPKU. TpeboBaHus K
noeepke, NopPsA0K, OCHOBHbIE 3Tarbl NPOBeAeHMs onpeaenstoTca metoankoii MU 3067-2007.

MeToavka noBepkn NocTaBnsieTcs no TpeboBaHMIo 3akadyuka.

MexnoBepo4HhbIl MHTepBan — 2 roga.

7.3. OcTnpoeka npubopa

BHumaHue. OcTMpoBKy npubopa [OMKHbI BLIMNOMHATE JMLA, WMEKLME COOTBETCTBYIOLLYIO
KBanMdurKaumio n Heobxoanumoe obopynoBaHue.

Mopsanok nencTenii Npu IOCTUPOBKE NpuBeaeH B MNpunoxeHun E.
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8. MapkupoBka npubdopa

Ha kaxablin npnbop HaHOCHATCS:

HanvMeHoBaHWe NpeanpuaTUS-U3roToBUTENS;

o603HauyeHue npnbopa n ero Mmogudukauunm;

00603HauyeHue Knacca TOHHOCTU;

n300paxeHune 3Haka yTBepXAeHUsl Tuna cpeacTsa NU3MepPeHUs:;
0603Ha4YeHNe HaNPSXXEHNS U HaCTOTbl MUTAHUS;

rof, U3roTOBNEHUS;

LITPUX-KOA, ¢ Hdopmauuen o npubope.

9. YnakoBka npubopa

YnakoBka npubopa npoussBoamtcs B cootBeTcTBMM ¢ TOCT 23088-80 B noTpebuTensckyio
Tapy, BbINOJIHEHHYIO 13 KOPOOOYHOro kapToHa no NFOCT 7933-89.
YnakoBka nagenun npm nepecsiike noytor no FOCT 9181-74.
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10. TpaHcnoOpTUPOBaHUE U XPaHEHUue

TpaHcnopTupoBaHue npubopa B yrakoBKe AOMNyCKaeTCs Npu Cneayowmx yCnoBusx:

e Temnepartypa okpyxatouiero sosayxa ot —25 oo +55 °C ¢ cobnoaeHnem Mep 3awmTbl OT
yOapoB 1 BUbpaunii;

. OTHOCUTENIbHasA BNaXHOCTb Bo3ayxa He Gonee 95 % npu Temnepatype +35 °C n 6onee
HU3KNX TeMnepaTtypax 6e3 KoHaeHcauun Bnaru;

e TPaHCMOPTMPOBaHWE [OMYCKAETCA BCEMU BUAAMM 3aKPLITONO TPAHCNOPTa;

e  TPaHCMOPTMPOBaHWE aBMaTPaAHCMOPTOM [O/MKHO MPOU3BOAMTLCS B OTanjIMBaeMbIX
repMeTUYHbIX OTCEKaXx.

XpaHeHure npubopa B ynakoBKe A0MYCKaeTCs NPy CNeayLnX YCIOBUSIX:

e Temnepartypa okpyxaioLero Bo3ayxa ot +5 go +40 °C;

. OTHOCUTEJIbHASA BNAaXHOCTbL BO3ayxa He 6onee 80 % npu Temneparype +35 °C;

e  XpaHWTb Npubop Heo6XoAMMO B KapTOHHOM Tape B 3aKPbITbIX OTanIMBaeMbIX
NoMeLLEeHMSsIX.

11. KoMmnnekTHOCTb

N3amepuTenb-perynatop MUWKPOMNPOLLECCOPHbIN

ogHOokaHanbHbIn TPM1 1 wr.
KOMMAEKT MOHT@XHBIX 3NIEMEHTOB e eeeans 1k-T.
Pe3nctop 50,000 £0,0250M 2 .
MacnopT 1 wr.
PYKOBOACTBO MO SKCIAYATALUMU i eeeanns 1 wr.
FapaHTURHBIN TANOH e 1 wT.
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BHumaHue. MeToavka MOBEPKM HE BXOAUT B CTAHAAPTHYIO KOMIMIEKTALMIO U BbICHIIAETCS MO
TpeboBaHMIO 3akasduyvka. B anekTpoHHOM Buae MeToavka NoBepku Haxogutcsi B WIHTepHeTe no
cnepyouwemMy agpecy: http://www.owen.ru/support/35572743

12. MapaHTuniiHbIe 00a3aTenbCcTBa

M3rotoBuTENb rapaHTMpPyeT cooTBeTCTBMe npubopa TY npu coGNOAEHUM  YCNIOBWUIA
aKcnyaTaumm, TPaHCNOPTUPOBAHWS, XPaHEHWUS 1 MOHTaXa.
["apaHTUNHBIN CPOK SKCNyaTaumu — 5 neT Co AHA NPOAAXN.

BHuMaHMe. [apaHTUiiHbIA CPOK HE PacnpOCTPaHAEeTCs Ha 3NEeKTPOMAarHUTHOE  pene.
apaHTMpoBaHHbIl pecypc cpabaTtbiBaHuin pene — 200000 umknos (10 A, 250 VAC, cos ¢ =0,6).

[ns oTnpaBku B pEMOHT HEOOXOANMO:
. 3anonNHUTbL PEMOHTHYIO KapTy B FapaHTUIAHOM TasIoOHe;
. BNIOXMWTb B KOPOOKY C MPnOGOPOM 3aN0SHEHHbIV apaHTUAHBIN TaNOH;
. OTNPaBuTb KOPOOKY MO NOYTE UKW NPMBE3TU MO aJpeCy:
109456, r. MockBa, 1-i BewuHsikoBckuii np., a. 2
Ten.: 742-4845, e-mail: rem@owen.ru.

BHumaHue.

1. [apaHTWiAHbIM TanoH He AencTBMUTEeNeH 6e3 WTamna Aatbl NPOAAXW 1 WTamna NnpoaasLa.

2. MOHTaxHbIE 3IEMEHTbI BKNaapiBaThb B K0p06Ky HE HYXHO.
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MpunoxeHune A. FaGapuTHble YepTeXU KOPNycoB Npudopa

Puc. A.1 pemoHCcTpupyeT rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa HACTEHHOro

Kpennexus H.
Yronok

60
T 105

KPOHIUTEAH

<130
115

Puc. A.1. Mpubop HacTenHoro kpennexus H

Mpumeuanune. BTynku nogpesaTs B COOTBETCTBMM C AMaMETPOM BBOAHOrO kabens
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Ha puc. A.2 npuBegeHbl rabapuTHble WM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LLL1.

ukcaTopsl NWLEBAA NaHENb WMTa

>10

w%'
Puc. A.2. Npubop wmrosoro kpennexus L1
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Ha puc. A.3 npuBegeHbl rabapuTHble UM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LL2.

NMUEBas NAHeNb WKTA

Puc. A.3. Mpubop wurosoro kpennenus L2
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MpunoxeHne B. Cxembl noaknioyeHusa npmoéopa

Tabnuua b.1
HasHauyeHue KOHTAKTOB KJIeMMOW KOJI0gKu npubopa
Homep KoHTakTa HasHauyeHue Homep KoHTakTa HasHayeHue
1 Cetb90...245B 9 Bxopg 1-1
2 Cetb90...245B 10 Bxopg 1-2
3 Bbixog, 1-1 11 Bxopn 1-3
4 Bbixopg, 1-2 12
5 Bbixog, 1-3 13 He UCMosb3yoTCA
6 14
7 He NCnoNb3ylTCs 15 -24B
8 16 +24 B

Ha puc. B.1 + b.12 npnBeaeHbl CxeMbl NOAKIIOYEHMS Npubopa.

Buixop X-1 |—» %
Boixon X-2 —— E
Bbixoa X-3 z

Puc. B.1. Cxema noaKnioyYeHUs Harpy3ku

Kk BY Tuna P

Buixog X-1

P1

Buixog X-2
@ Buixopg X-3

+U,

VD1

Puc. B.2. Cxema noaxnio4eHns Harpyskm K
BY tuna K




Puc. B.3. Cxema nogknioyeHns cunoeoro cumucropa k BY una C

—°¢m

R2
47...68 Om

sz

c1
T 0.1x630 B
Ruarp
— AN
Puc. B.4. Cxema nogwnoyenns K BY tuna C asyx TMpMCTOpOB,
NOAKNIOYEHHLIX BCTPEYHO-NapannentHo
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TPM1 Vs1 ﬂm 47...680m
Boixog 1-1 R2 == C10.1x630B
Buixog 1-2
Boixop 1-3 5 .20 kOm
Boixop 2-1 e
Boixop 2-2 R3 47..680m
Bomon 2-3 R4 == €20.1x6308
5...20 KOM
ﬂns 47...680m
= €30.1x630B

5...20 kOm
Puc. B.5. Cxema noaknioueHus Tpex CHMUCTOPHbIX ONTONap
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Buixopg X-1

E
ga — Boixop X-2 o +U,
< [— Boixop X-3 I o - U,
RH
R,=0... 1000 Om

Puc. b.6. Cxema nogknioueHus Harpy3ku kK BY tuna U

+

TeeppoTensHoe
pene

Puc. B.7. Cxema nopxmoyenns Harpysxu K BY una y Puc. B.8. Cxema nogxnioverus k BY mna T
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TC Bxop x-1 Bxop x-1
m + BXOA X-2
T,°C Bxop x-2 : XOA X-
Bxop x-3 — Bxoa x-3
Puc. B.9. Cxema nopknioueHus Puc. B.10. Cxema nogknioyeHus
TEpMOMETPa CONPOTUBNEHNS TEPMO3NETPUYECKOro
npeoGpasoBartens
Bxop x-1 Bxop x-1
UG) + Bxopg x-2 1GL ﬁl . + Bxop x-2
= Bxop x-3 == Bxop x-3
R,=50,000 + 0,025 Om
Puc. B.11. Cxema noaknioueHus Puc. B.12. Cxema noginioueHus
aKTUBHOTO [aTYUKA C BLIXOAOM aKTUBHOIO JaTYMKa C TOKOBLIM
B Buae Hanpsxeuus -50 ... 50 mB Boixogom 0 ...5,0... 20
wm0...1B wnn 4 ... 20 MA
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MpunoxeHue B. Nporpammupyembie napamMeTpbl

MpunoxeHne conepxuT MepeyeHb NporpaMmmpyembix napameTpoB npubopa B TabiMYHOM

Buze.

MporpamMmmupyemMble NapamMeTpbl NpeacTaBneHbl B Tabn. B.1.

Ta6bnuua B.1
Mepe4yeHb NporpaMmMupyemMbix NnapamMmeTpoB
MapameTp Aonyctumble KommeHTapum 3aBopackas 3HaueHus
OGoauaqeuue| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
IOCHOBHbIE NapamMeTpbl peryiupoBaHus
*Tyer. YcTaBka ons -999...9999 [eq .n3am.] 30.0
perynupyemoim
BENNYUNHbI
*A 'mctepesnc 0...9999 [eq .n3m.] 1.0
KoMnapatopa
nnm nosnoca
nponopLmo-
HaJIbHOCTU

M-perynatopa

62




MpopomkeHue Tabn. B.1

MapameTp

OGoaHaHeHue|

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

Mpynna A. MapameTpbl, OoNUCbIBalOLLUE JIOTUKY paboTbl npubopa

AO0-0 MapameTp
CEKPEeTHOCTN
ons rpynnesl A

01

Pa3pelueHo n3MeHsTb
napameTpbl perynnpo-
BaHWS W napameTpbl
rpynnsl A

02

3anpeweHo n3MeHsATb
napameTpbl rpynnsl A,
npu 3TOM BO3MOXHO
M3MEeHsATb MnapameTpsbl
perynmposaHus

03

3anpeLeHo U3MeHsATb
napameTpbl rpynnbl A,
a Takke napameTpbl
perynnpoBaHus

01

Al1-1 Pexum paboTbl

ny

oFF

BbIKJIIOYEHO

01

YCTpPONCTBO CpaBHe-
HUSI: NPSIMON TucTepe-
3uc (ans Harpesartens)

02

YCTpPOMCTBO CpaBHe-
HUS: obpaTHbIi
rmcrepesnc (ana
oxnagurens)

03

YCTPOMCTBO CpaBHe-
HUS: M-o6pa3Has
XapakTepucTuka

oFF
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
04 YCTPOMCTBO CpaBHe-
HUSI: U-o6pa3sHas
xapakTepucTvka
05 M-perynatop: npsiMo
NPONOPLIMOHANbHBI
3aKOH (HarpeBaTesib)
06 MN-perynstop: o6patHoO
NPOMNOPLMOHANbHbIN
3aKOH (oxnaguTens)
07 Perucrpartop
*A1-3 HuxHWin —-999...9999 MokazaHne npubopa, 0.0
npepen cooTtBeTcTBytowee 0.0,
perncrpaumm paBHO BeNWYMHE TOKa
onsa iy perncrpauumu 4 mA npu
pabote npubopa B
pexvumMe u3MepuTesb-
perncrparop
*A1-4 BepxHuii -999...9999 100.0
npenen
perucrpaumm
ona ny

64




MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonek3osarens
A1-5 3apepxka 0...99 [cek] 0
BKOYeHns BY
A1-6 3apepxka Bbl- 0...99 [cek] 0
Kno4eHusa BY
A1-7 MuHnmansHoe 0...1000 [cex] 0
BPEMSI  Haxo-
xpeHna BY Bo
BK/IIOYEHHOM
COCTOSIHUM
A1-8 MuHnManeHoe 0...1000 [cex] 0
BPEMS  Haxo-
xXpeHna BY B
BbIK/IIO4YEHHOM
COCTOSAHUN
A1-9 CocTosiHne BY oFF BbIK/OYEH 0 % oFF
npun MOLLIHOCTW )
HENCnpaBHOCTN on BKJIIO4EH (100 %
MOLLHOCTW )
Fpynna b. MapameTpsbl, onucbiBalOWME MU3MEPEHUS U UHAUKALUIO
b0-0 MapameTp 01 paspeLLeHO N3MEHSATb 01
CEKPETHOCTMN pabo4ve napameTpbl
ons rpynnel B 02 3anpeLLeHo U3MEHSTb
pabouyne napameTpbl
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MpoponmxeHue Tabn. B.1

MapamerT Honyctumbie 3aBoackas 3HauyeHus
Oﬁoauaueuuep HauMpeHosaHue 3HavYeHus Kommentapuu ycTaHoOBKa | nonb3oBaTens
b1-0 Kop tuna 01 Cu 50 (0=0,00426°C™") 01
partyvka 09 50M (0=0,00428 °C™")
07 Pt 50 (=0,00385°C"™")
08 50M (a=0,00391°C™")
00 Cu 100 (a=0,00426°C™)
14 100M (0=0,00428 °C™")
02 Pt 100 (2=0,00385°C™)
03 1000 (0=0,00391°C™")
29 Ni 100 (2=0,00617 °C™")
30 Cu 500 (a=0,00426°C™)
31 500M (¢=0,00428 °C™)
32 Pt 500 (¢=0,00385°C"')
33 5000 («=0,00391°C™")
34 Ni500 (=0,00617°C™")
35 Cu 1000 (2=0,00426 °C™')
36 1000M (0=0,00428 °C™")
37 Pt 1000 (2=0,00385°C™")
38 1000M (¢=0,00391°C™)
39 Ni 1000 (=0,00617 °C™")
15 53M (a=0,00426°C™')
04 TXK (L)
20 TXK (J)
19 THH (N)
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
05 TXA (K)
17 TN (S)
18 TN (R)
16 TMP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 HanpsixeHne
-50...+50 mB
13 Hanpsixenne 0...1 B
oFF BbIK/O4EH
b1-1 Koppekuums -50.0...+50.0 CymmumpyeTcsi ¢ 0.0
«CABUT Xapa- N3MepPEHHbIM
KTEPUCTUKN» 3HaYeHNEM
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 1.000
«HaKJIOH 3HayeHue
XapakTepuc- YMHOXaeTcst
TUKU» Ha 3aAaHHbI
KOapPuumneHt

67




MpogonmxeHue Tadbn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-3

Pexum paboThbl
BblUMC/INTENS
KBaApaTHOro
KOPHS

oFF

BbIK/IO4YEH

on

BKJIIOYEH

oFF

*b1-5

MokazaHve
npubopa ans
HUXHEro
npegena
YHUOUUMPOBAH-
HOrO BXOOHOrO
curHana

-999...9999

0.0

*b1-6

MokasaHune
npubopa ans
BEPXHEro
npenena
YHUPUUMPOBAH-
HOro BXOAHOro
curHana

-999...9999

100.0

Monoxexne
[EeCcATUYHON
TOUKN Npun
MHAMKaLMn
napameTpos

0,1,2n

Cwm. MpumedaHne
Ha cTp. 46
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MpopomkeHue Tabn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-8

Monoca

0.0...30.0

[eq. n3m.]

30.0

ungpposoro
bunbTpa

[MocTosHHasa 0...99 cek 2
BPEMEHU
umdposoro
dunbTpa

Mpumeyanme. B 3aBuncumocTy oT Mogmbukaumm npubopa 1 TeKyLMX HACTPOEeK YacTb MapameTpoB WU KX
3HAYEHNS MOTYT OblTb CKPbIThI. YCNIOBWS AOCTYNHOCTU A5 PEAAKTUPOBAHUS U BO3MOXHbIE 3HAYEHWUSI OTAENbHbIX
napameTpoB crneayoLme:
1. Ona napametpa A1-1 fOCTYMNHbI 3HAYEHUSA:
. 01...04 v oFF, ecnun BY gnckpeTHoro Tuna;
. 05...07 n oFF, ecnun BY aHanorooro tuna.
2. MapameTpbl A1-3 1 A1-4 pocTynHbl Ons pefakTupoBaHus, ecnu J1IY paGoTaeT B KayecTBe
perucTpaTopa (COOTBETCTBYET 3Ha4yeHuo napameTpa A1-1 =07).
3. MapameTpbl A1-5...A1-8 foCTynHbI AN9 pefakTupoBaHus, ecnv J1Y paboTaeT B KauecTBe yCTpolnicTea
CpaBHeHUs (COOTBETCTBYET 3Ha4veHuto napameTpa A1-1=01...04).
4. MapameTtpbl b1-3...b1-6 pocTynHbl ONa  penakTMpoBaHUS, €CNM  Ha BXOAE MCMOonb3yeTcs
YHUPULMPOBAHHBIM JATYMK (COOTBETCTBYET 3Ha4YeHuto napameTpa b1-0=06,10...13).

* - OTMEYEHbI NapaMEeTPbl, 3HAYEHUSA KOTOPbIX MEHSAOTCS NPU N3MEHEHUM napameTpos b1-7
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MpunoxeHue I' CoeguHeHne TepMOMETPOB COMNPOTUBJIEHUS C
npuGopomM no ABYXNpPOBOAHONK cCxeme

MpunoxeHne cooepXnT onucaHne 1 NPUMepPbl NOAKIIOYEHNA TEPMOMETPOB CONPOTUBIEHNS
no ,D,ByXI'IpOBO,EI,HOIZ cxeme.

CoenuHeHne TepMomMeTpa ¢ NpuGOPOM Mo ABYXMPOBOOHOW CXemMe NMPOU3BOAMTCS B ClyyYae
HEBO3MOXHOCTW MUCMOJIb30BAHUS TPEXMPOBOAHOW CXEMbI, HAaNpYMep NMpu YCTaHOBKe npubopa Ha
o6bekTax, 060pyA0BaHHbBIX PAHEE MPOJIOXKEHHBLIMU ABYXMPOBOAHBIMU MOHTaXHbLIMU TPaccamu.

CnenyeT NOMHUTb, 4YTO MokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHUST COMPOTUBIIEHNS
NMPOBOAOB JIMHUM CBA3M «TEPMOMETP — Npubop», MNPOUCXOOSALLErO o4 BO3AENCTBUEM
TeMnepaTypbl OKPYXaloLLLero Bosayxa. Jns KoMneHcaumm napasmTHOro ConpoTUBIEHWS NPOBOAOB
HY>XHO BbIMOJIHUTB ClieayioLwme AencTBus.

1) Mepen Ha4anom paboTbl yCTAHOBUTL NEPEMbIYKM Mexay KoHTakTaMmun Bxoa X-1 v Bxog X-2
KfieMMHMKa npubopa, a ABYXNPOBOAHYIO JIMHUIO NMOAK/IIOYNTb, COOTBETCTBEHHO, K KOHTakTam Bxopg,
X-2 n Bxop, X-3.

2) MopkniounTb K MPOTMBOMOMOXHLIM OT Npubopa KOHUAM JIMHUWU CBSI3N «TEPMOMETP-
npubop» BMECTO TePMOMETpPa MarasuH COMPOTUBMIEHMIA C KJIaCCOM TOYHOCTM He Gonee 0,05
(Hanpumep, P4831).

3) YcTaHOBUTL Ha MarasuHe COMpPOTMBJIEHWA 3HAYEeHME, pPaBHOE COMPOTUBIIEHMIO
TepmomeTpa npu temnepatype 0 °C (B 3aBUCMMOCTY OT TUMa AaTymka).

4) NMopaTb Ha Nnpubop nuTaHue u Yyepes 15-20 cek Mo NokasaHUAM LUMbPOBOro MHAMKaTOpPa
onpenenunTb BENNYMHY OTKIIOHEHUs TemnepaTtypbl oT 0 °C No kaxaoMy KaHany uaMepeHus.

5) BBecTn B namMsaTb Npubopa 3HAYEHNE KOPPEKLMM «COABUT XapakTEPUCTUKM» AJIS KaXA0ro
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kaHana (b1-1), paBHoe no Benn4YMHe nokasaHnsM Nprubopa 1 B3sToe C NPOTMBOMNOSIOXHBIM 3HAKOM.
6) MpoBepuTb NPaBUNBHOCTb 3afaHNS KOPPEKLUMW, AN YEr0o HE U3MEHSISt 3Ha4YeHNst CoMnpo-
TMBMIEHWS HA MarasuHe, NepeBecTn NPUBOP B PEXUM N3MEPEHUs TEMNepaTypbl 1 yoeamTbes, 4To
npu 3ToM ero nokasaxusa paeHsl 0,0+0,2 °C.
7) OTkNIO4MTb NUTaHne ¢ Npubopa, 0OTCOEANHUTb JIMHUIO CBS3M OT MarasvHa ConpoTUBIIEHWNIA
1 NOOKIIOYNTL €e K TEPMOMETPY.
Mocne BbINOSIHEHUS yYKa3aHHbIX AeACTBMIA NPUOOP FOTOB K AanbHenLleln paboTe.
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MpunoxeHune [. BO3MOXHbIe HEMCNPaABHOCTU U CNOCOObI UX

yCcTpaHeHus

B Tabn. [.1 npeacTasieHbl BO3MOXHbIE HEUCNPABHOCTU U cnocobbl Nx YCTpaHeHuda.

Ta6bnuua 4.1
NMposiBneHue Bo3mMoXHas npuynHa Cnoco6 ycTpaHeHus
Ha vHamkatope B pexume
PABOTA oTobpaxatoTcs:
nldt JlaHHbIE ELLE HE FrOTOBbI Mopoxpaathb 2...3 cek
oo H Temnepartypa «xonogHoro cnas» | Npoeeputb TemnepaTypy
BbllLe [JOOMNyCTMMOWM (Neperpes | okpyxawouwiero Bosgyxa  (He
npubopa) [[0MkHa npesbiwats 50 °C)
oL Temnepartypa «xonogHoro cnas» | Npoeeputb TemnepaTypy
I G LONyCTUMOM | okpyxawowiero Bo3gyxa  (He
(nepeoxnaxaeHve npubopa) J0MXHa 6bITh Huske +1 °C)
HHHH BblumncnenHoe 3HayeHne | CeepuTb KOA, jarymka B
BXOOHOM BEJINYUHbBI Bbille | napametpe b1-0 ¢ dakTnyeckn

[0MyCTUMOro npeaena

noAcoeANHEHHbIM AaTHNKOM

Mpnbop BbiWEN U3 pexunma
I0CTUPOBKM n namepsiet
IOCTMPOBOYHYIO BEINYUHY

MoacoeanHUTb pabounin gaTink
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MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus

LitL BbluncneHHoe 3HayeHne | Ceeputb Kon, [arydmka B
BXOAHOM BENNYMHDI Huxe | napametpe b1-0 ¢ dakTnyeckn
[onycTMoro npeaena noacoeanHEHHbIM AaTHNUKOM
O6pbIB mnun KopoTkoe | lMpoeepuTb PaboTOCNOCOOHOCTbL
3aMblkaHve YHMBEPCABHOIO | AaTtymka
natymka 4...20 MA

- -1 O6pbiB TepmomeTpa | lMNpoBepuTb  pPaBOTOCNOCOBHOCTb
COMPOTUBIEHNST WM TEPMO3NeEK- | JaTdmka
Tpryeckoro npeobpasoBarensi.
Ana yHdUUmMpoBaHHOIO AaTymka
0...1 B curHan Ha Bxoge npubopa
npesbilwaer 1,1B

anaon KopoTtkoe 3amblkaHve | MNpoeepuTb  PaboTOCNOCOBHOCTbL
TEPMOMETPA COMPOTUBIIEHNS] [arduka

HC BbluncneHHoe 3HadeHue Bbilwe | V3MeHUTb  3HauyeHne  BXOAHbIX
LONyCTUMOro npegena | CuUrHanos
MHAMKaLUUN

lo BblumncneHHoe 3HadeHne Huke
[ornycTMOro npenena
VHAMKaUMn
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MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus
3HayeHne TemnepaTtypbl Ha | HeBepHbIli kof TMna aatyvka B napametpe b1-0 3anatb koa,
vHamMkaTope B pexume COOTBETCTBYOLWNN

MCMNoNb3yeMOMy [aTyuKy (CM.

PABOTA He cooTBeTCTBYyeT
peanbHomn

MpunoxeHne B)

BBeneHbl HEBEPHbIE B napameTpe b1-1 yctaHoBuUTH

3HaYeHus «caBura 0.0, B b1-2 yctaHoButb 1.000

XapaKTEPUCTUKU» W «HAKNOHA (cm. Mpunoxetne B)

XapaKTEPUCTUKU».

Wcnonbayetca asyxnposoaHas | [ponssectn coeamHeHne no 3-x

cxema coefuHeHusi npubopa ¢ | NPOBOAHOW cxeme unn

0ATYNKOM BOCMOJ/1Ib30BATbLCA peko-
MeHpaumsamm (cMm. MNpunoxenne IN)

[elicTBMe  9NeKTPOMArHUTHbIX | OKPaHMPOBATb JIMHUIO  CBSA3U

nomex. natymka ¢ npubopom, 3kpaH
3a3E€MJINTb B OAHOWM TOYKE.

Ha MHauKaTope npu | HesepHoe noaknodeHne | NpoBepuTb CxemMy NOAKIIOHEHUS

HasM4Mn TOKOBOrO CUrHana
oTO6paXalTCa HYyNU

harymka kK npubopy

patyumka (cm. Mpunoxexne b)

Mpu Harpese Temnepartypa
yMeHbLIaeTcs U npu oxna-
XOEHUW YBESINYMBAETCS

HesepHoe coeanHeHne
npubopa c Tepmonapomn

N3meHnTb MOJIAPHOCTb
noakno4eHnsa Tepmonapsl (CMm.
Mpunoxexne B)

He pa6oTtaetr BbixogHoe | 3apaH HEeBEPHbIN pexum | 3agatb B napametpe A1-1
YCTPOICTBO paboThl norvyeckoro | Tpedyembiii pexum paboTsl (CM.
ycTponcTea Mpwunoxenwne B)
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MpoaonxeHue Tabn. 4.1

MposiBneHue

Bo3MoOXHaga npuyYnHa

Cnoco6 ycTpaHeHus

Mpn BKOYeHUM npubopa Temne-
paTypa oka3blBaeTcs B 30He TyCT+A

M3MeHnTb 3HaveHne A

3apaHa 3agepxka BKIOYEHUS
BbIXOZIHOIO YCTPOWCTBA

3apaTtb 3HadveHve napameTpa
A1-5, pasHoe 0 (cm.
[MpunoxeHwe B)

BbiIxogHOE YCTPOMCTBO He
cpabaTtbiBaeT npu [OCTU-
XEHUWN 3aaHHbIX FPaHnLY

BBeneHo MuHMManbHOE Bpems
HaxoXAeHns1 BbIXOOHOro YCT-
pOMCTBA BO BKJIIOYEHHOM UK (K1)
BbIKJIIO4EHHOM COCTOSIHUM

3agaTtb 3HavyeHMe napamMeTpoB
A1-7 n A1-8, pasHoe O (cm.
MpwunoxeHne B)

3apaHa 3agepkka BbIKOYeHUs
BbIXOAHOIO YCTPOWCTBA

3agatb 3HavyeHMe napameTpa
A1-6, paBsHoOe (V] (cm.
Mpunoxexne B)

HeBo3MOXHO N3MEHUTb
3HayeHus napameTpoB T u
A

BrbicTaBneHa 3awmTta oT
M3MEHEHNS YCTaBOK

3apatb B
3HavyeHne 01
MpunoxeHue B)

napametpe AO0-0
i 02 (cm.

Henbasa N3MEHUTb
napamMeTpsbl rpynnobl A
nunm) b

BbicTaBneHa 3awmTa oT
M3MEHEHUs YCTaHOBOK

B napametpe AO0-0 n bO0-0
3apatb 01
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MpunoxeHue E. DcTupoBka npudopos

E.1. OOwue ykazaHus

IOcTvpoBka  [0/KHA  MPOU3BOAUTLCS  TONBKO  KBAMPUUMPOBAHHBIMK  CrieuvanncTaMmm
METPOJIOrMYEeCKMX CNYX6 NPV YBENNYEHUM MOTPELIHOCT M3MEpPEeHUst BXOAHbLIX MapamMeTpoB CBEpX
YCTaHOBNEHHbIX 3HAYeHuWin. MNPon3BOAMTCS I0CTUPOBKA TOJNIBKO aHAIOrOBbLIX BbIXOAOB. YHMBEpPCASbHLIE
BX0Abl Npnbopa 0651a4a10T BbICOKOV TOHHOCTBLIO N3MEPEHUS U He TPEOYIOT IOCTUPOBKM.

E.2. KOcTupoBka BbIXOAHbIX LUndppoaHanoroBbix nNpeodpa3osarenei
«napameTp-Tok» 4...20 MA (Bbixog Tuna N)

MooxkniounTb K IOCTUPYEMOMY BbIXOAY Harpysky Ru, un TP

BOJSIBTMETP cornacHo puc. E.1. B «kadectBe Ru MOXHO
MCNONb30BaTb MarasvH conpotmBneHuin P4831 unn nopo6HbIn
eMy C KnlaccoM To4YHoCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.
YcTaHOBUTb Ha MarasuHe 3HadeHue conpoTuenenuns 500,00 Om.
MopmaTb nuTaHue Ha npubop. Ha umdpoBOM mnHOMKATOPE
npubopa oToOpasnTCA  Tekyllee 3HaYeHue n3MepsemMon
BeNM4YMHbI. Mpnbop HaxoauTcs B pexnme PABOTA. T
lOcTnpoBka 3aknovaetcs B nogdopke KoapPuuMeHToB ans
MVHUMAaJIbHOrO Y MaKCUMasbHOIrO 3Ha4YeHNS BbIXOAHOIO TOKa.

Beixop X-1
Buixon X-2 —
Buixog X-3
-24B
+24B

B1-12

Puc. E.1
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OcTpoBka MMHMMaNbHOro 3Ha4eHns (4 MA) BbIXOAHOIO TOKa:

. BOWTW B PEXMM 3a4aHUsi KOAa NyTEM HaxaTus 1 yaepxaHus He MeHee 3 cek. KHOMKN ;
A LA

e 3amaTb KHOMKaMM IZ 7 ’:V 3Ha4eHve Koaa locTuposku — 201,

MPOr|
e HaxaTb KHOMKY . Ha undposom nHamkatope npmbopa nosaBMUTCA 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAIbHO BO3MOXHOMY 3Ha4YEHUIO BLIXOAHOMO TOKA;

. KHOMKamMu A 7 2 Ha nn 7
LLeBoM naHenun npmbopa yCTaHOBUTbL Takoe
3HayeHMe napameTpa nogdbopa Ha wuHAMkKaTope npubopa, HTOObI
nafieHne HanpskeHUsl Ha Maras3uHe COMpPOTUBAEHUI OblIO PaBHO
2,00+0,02 B (4TO COOTBETCTBYET MUWHUManbHOMY TOky 4 MA). 370
3HaYeHME KOHTPOJIMPYETCSH MO Noka3aHusaM BonbTMeTpa B1-12;

. HaXxaTb KHOMKY il § Mpnbop nepenpet B pexxum PABOTA.

lOcTupoBka MmakcumanbHOro 3Ha4yeHus (20 mA) BbIXOAHOroO ToKa:
;
. BOWTW B PEXMM 3a4aHUsi KoAa NyTeM HaxaTus 1 yaepxaHus He meHee 3 cek. KHonkum L—;
A LA
e 3apatb kHonkamu [ X 1 V] 3nauenue kopa octuposku — 20 £;

MPOr|
e HaxaTb KHOMKY . Ha undposom nHamkatope npmubopa nosaBMUTCA 3HaYeHre napameTpa
nonbopa, COOTBETCTBYIOLLEE MUHMMA/IbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKA;
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A, ¥ .

KHOMKamm 7 Ha fMueBoli naHenu npubopa yCTaHOBUTbL
Takoe 3HayeHuwe napameTpa noadopa Ha wmHAukaTope npubopa,
4yTOObI NafeHNe HanpsXeHusa Ha MarasvHe COMpOTUBAEHUI BbiNo
paBHo 10,0+0,1 B (4TO cOOTBETCTBYET MakCuUMasibHOMYy Toky 20
MA). OTO 3Ha4YeHMe KOHTPONMPYeTCa Mo MoKasaHusM BOJibTMETpa

B1-12.
. HaXkaTb KHOMKY . Mpnbop nepenpet B pexxum PABOTA.

E.3. KOcTnpoBka BbiIXoaHbIX LudppoaHanoroebix npeodpasoBarenei

«napameTp-Hanps>keHne» 0...10 B (Bbixog Tunay)

MopkniounTb K I0CTUPYEMOMY BbIXOA4y Harpysky Ru, u
BOJIbTMETP cornacHo puc. E.2. B kadectBe Ru MOXHO
MCNONb30BaTb MarasvH conpotmBneHuin P4831 unn nopo6HbIn
eMy C KnlaccoM To4YHOCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.
YCcTaHOBUTb Ha MarasuHe 3HadeHune conpoTuenenuns 2000,00 Om.

MNopatb nutaHve Ha npubop. Ha umdpoBoM uHAMKaTOpE
npubopa 0TOOpPaA3UTCA  TEKyLlEe 3HAYEHVWE  U3MEPSIEMONA
BeNM4YMHbI. Mpnbop HaxoauTcs B pexnme PABOTA.

lOcTnpoBka 3akniovaetcs B nogdopke KoapPuuMeHToB ans
MWHMMaNIbHOIO 1 MaKCUMaslbHOIO 3HAYEHNS BbIXOAHOIMO ToKa.
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OcTpoBka MMHMManbHOro 3Ha4eHuns (0 B) BbIXOAHOIO HaNpPsHXXeHns:

BOVITV B PEXVM 33aHNS KOJA MYTeM HaXaTus 1 yaepXaHus He MeHee 3 cek. KHOMKM ;
PAY h¥A
3amaTh KHOMKamMm IZ 7 ’:V 3Ha4eHve Koaa locTuposku — 201,

MPOr|
HaxaTb KHOIMKY . Ha undposom nHamkatope npmubopa nosaBMUTCa 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAIbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKa;

KHOMKamu @ 7] ’g Ha nn 7

LLeBOI naHenu npmubopa yCTaHOBUTbL Takoe
3HayYeHne napameTpa nogbopa Ha wuHAMKaTope npubopa, HToObI
nafieHne HanpskeHUsl Ha Maras3uHe COMpOTUBIEHUI OblIO PaBHO
0,00+0,02 B (4TO COOTBETCTBYET MMHMMaNIbHOMY HanpsbkeHuio 0 B).
OT0 3Ha4YeHMe KOHTPOJIMPYETCS MO NokadaHUsM BosibTMeTpa B1-12;

HaxaTb KHOMKY il | Mpubop nepenpet B pexxum PABOTA.

B1-12

lOcTupoBka makcumanbHoro 3Ha4yeHus (10 B) BbIxogHOro HanpsikeHus:

;
BOWTUW B PEXMM 3a4aHUS KOJA MyTEM HaxaTus 1 yaepxaHus He meHee 3 cek. Knonku [1];
A LA
3a4aTb KHOMKamMu IZ n ’:V 3Ha4eHve Koaa locTupoBku — 20

MPOr|
HaxaTb KHOMKY . Ha undposom nHamkatope npmubopa nosaBMUTCA 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMA/IbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKa;
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A |[w 5
KHOMKamMmum IZ n ’2 Ha NMueBOUN MnaHenun rlpV|60pa YCTaHOBUTb

Takoe 3HadyeHue napameTpa nogbopa Ha mHaukatope npubdopa,
4yTOObI NafeHNe HanpsXXeHUs Ha MarasvHe COMpOTUBNEHUI BbiNo
paBHo 10,0+0,1 B (4TO COOTBETCTBYET MakCUMaslbHOMY
HanpskeHnto 10 B). 3To 3HayeHMe KOHTponupyeTcs Mo
nokasaHusm BoJibTmeTpa B1-12.

HaXkaTb KHOMKY e, Mpnbop nepenpet B pexxum PABOTA.
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JlncT perncrtpaumm nsmeHeHvi

Ne
N3MEHeHNs

Homepa nucTtos (cTp.)

U3MEH.

3aMEeHEeH.

HOBbIX

aHHYNMp.

Bcero
JIUCTOB
(cTp.)

Aarta
BHecCeHusa

Moanuce
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