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HacTosiumiA AOKYMEHT siBNsieTcs pernpe3eHTaTMBHbIM BapuMaHTOM PYKOBOACTBA MO
akcnnyataumm TPM1, nAeHTUYHBIM MO COAEpPXaHUIO 3TaJIOHYy PYKOBOACTBA MO
akcnnyatauum KYB®d. 421210.002 PI, npoweawemy ceptudukaumio B KOMMIEKTe ¢
npu6éopom B PepepanbHOM areHTCTBE MO TEXHUYECKOMY PeryiiMpoBaHuio |
MeTpoJIoruun.




BeBeneHue

HacTtoswee PykoBOACTBO NO  3KCcnjyataumm npegHasHadYeHo [Af1Ie  O3HaKOMJIeHUs
obcnyxXurBaloLLEero nepcoHana ¢ YCTpomcTBOM, NMPUHLMNOM AEACTBUSA, KOHCTPYKLMEN, TEXHNYECKOM
akcnayaTauunen 7] obcnyXnBaHmem n3mepuTena-perynaropa MWKPOMNPOLLECCOPHOIO
ogHokaHanbHoro TPM1 ¢ yHmBepcasnbHbiIM U3MeEpPUTESIbHbIM BXOAOM (B AalibHENLIEM MO TEKCTY
MMEHYEMOr o «npnbop»).

Mprbop BbINYCKAETCA COMNIACHO TEXHWYECKMM YCIOBUSM U MMEET cepTudukaT COOTBETCTBUS
[OCT-P. Npnbop 3apernctpuposaH B FocyaapCTBEHHOM PeecTpe CPeacTB U3MEPEHNIA.

Mpunbop cooteetctByeT OCT P 52931-2008 © OTHOCMTCA K W3OENUSM TFOCYAapCTBEHHOM
CUCTEMbI MPOMBILLNEHHBIX NPUOOPOB M CPEeACTB aBTomaTtmsaumn. [pu 3TOM, MO YCTOMYMBOCTU K
3NEKTPOMArHUTHLIM BO3AENCTBMSIM M MO YPOBHIO U3Ny4aeMbIX PaaMonomex npubop COOTBETCTBYET
o6opynosaHuio knacca A no MOCT 51522-1999 (MOK 61326-1).

Mpunbop ob6nafaeT ynyyleHHbIMY N0 CPaBHEHMIO C NpeablayLLE cepreil XxapakTepucTukamu:
. BbICOKasi MOMEX0YCTONYMBOCTb K 3/1EKTPOMArHUTHBIM BO34ENCTBUSIM;
. YBEJIMYEHHBI CPOK rapaHTUMW, rapaHTUHBIA CPOK 0O6CNYXMBaHWS COCTaBNseT 5 neT;
. NOBLILLEHVE YHMBEPCANbHOCTU Npubopa, no3sossiowee 6onee rMbko MCNOAbL30BaTb
NPUOOPLI U YMEHbBLINTb X HOMEHKNIATYPY 3@ CHET UCMOSIb30BAHNSA:
®  YHMBEpPCaJbHbIX BXOOOB;
. BCTPOEHHOr0 WMCTOYHMKA HampsikeHus 24 B ons nMTaHus akTUBHbIX OAaTHMKOB,
BbIXOOHbIX aHANoroBbIx yCTPoMncTB (LLAM) nnn opyrnx HU3KoBONbTHbIX 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. V. X

[Tnn npubopa

| KOHCTPYKTMBHO® MCRDNHEHKE

l 0603HaYeHWe NeperyHoro npeobpasosatens

l Tun BCTPOBHHOIO BBIXOAHOIO YCTPOHCTBA

KOHCTpYKTUBHOE UCNOIHEHME:

H _
w1 -

w2 -

n —

KOPMyC HAaCTeHHOro kpensieHus ¢ paamepamm 130x105x65 MM 1 cTeneHbto 3awwmnTel IP44;

KOPMNYyC LUMTOBOro KpennieHus ¢ paamepamm 96x96x65 MM 1 CTENEHbLIO 3aLLMUTLI CO CTOPOHbI
nepepHern naHenn IP54;

KOPMNyC LWMTOBOro kpenneHus ¢ pa3mepamm 96x48x100 MM K CTeneHbio 3awmTbl CO
CTOPOHbLI NepegHen naHenu IP54.

kopnyc ¢ pa3amepamu 90x72x58 mm ansi yctaHoBKM Ha DIN-peiiky 1 CTeneHbio 3awmTbl CO
CTOPOHbI NepegHen naHenu IP20.

[aBapuTHbIE YepTexn KOpnycoB NpnbopoB NpuBeaeHb! B MNpunoxeHun A.

Y — yHMBEpPCaNbHbI UBMEPUTENBHbIN BXOA,



Twun BCTPOEHHOIrO BLIXOAHOro yctpovictea (BY):

OGo3HayeHue
Twn BbIXOAHOIO 3/IeMEeHTa TexHnvyeckue napameTpbl
BbIXoaa
p KOHTaKTbl 91€KTPOMarHUTHOrO Tok He 6Gonee 8 A npu HanpsxeHUn He Gonee
pene 250 B (50 ')
K OnTonapa TpaH3ucTopHas MocTosiHHbIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpsixeHun He 6onee 60 B
T Bbixoa, ans ynpasneHus BHELLHUM BbixogHoe HanpsixeHve 4...6 B, NOCTOSIHHbIN TOK
TBEPAOTENbHLIM pene He 6onee 25 MA
c OnToNapa CUMNCTOPHS! Tok He 6Gonee 50 MA nNpu NepemMeHHOM
HanpsixeHun He 6onee 250 B (50 N'y)
Tok He 6onee 50 MA (Ha kaxayto onTonapy) npu
c3 Tpu ONTONaPb! CMMMCTOPHLIE rnepeMeHHOM HanpsbxeHun He 6onee 250 B (50 IMy)
u LIAT <1apameTp — Tok» MocTosAHHBIN TOK 4...20 MA Ha BHELUHEN Harpy3ske
He 6onee 1 kKOM, HanpsixeHne nutadusa 12...30 B
MocTtosiHHoe HanpsbkeHwe 0...10 B Ha BHELLHEl Harpy3-
y LA «<napameTp — HanpskeHme» Ke He MeHee 2 kKOM, HanpsbkeHve nuTanus 16...30 B

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

ObITb NMPUMEHEH!

U3mepuTenb-perynatop MUKpONpoLecCOpPHbIi ogHOKaHanbHbii TPM1-H.Y.P

Mpumep 3anucu 0603HaveHus npudopa npu ero 3akase: TPM1-H.Y.P

Mpn 3TOM M3roTOBJIEHUIO 7]

nocraske
MWKPOMNPOLLECCOPHbLIN O HOKaHasnbHbIh TPM1 B KOpryce HaCTEHHOro KpensieHns. Tnun BCTPOEHHOro
BbIXOOHOrO YCTPOWCTBA — Pene 31eKTPOMarHUTHoe.

noanexuT N3MEpPUTESb-PETYNIATOP




1. HasHauyeHue npubopa

M3amepuTenb-perynatop  MMKPOMPOLECCOPHbLIN  OfHOKaHanbHblh  TPM1  coBmMecTHO C
nepBMyHbIM Npeobpal3oBaTenem (OaTYNKOM) MpefHasHaYeH Afisi U3MEPEHUs U PerynmpoBaHus
TeMNepaTypbl U Apyrnux GuUanyeckmnx napameTpoB, 3HAYEHNE KOTOPbIX BHELIHMM AATYMKOM MOXET
6bITb NPeobpa3oBaHO B CUrHasIbl MOCTOSIHHOIO TOKA UM HANPSXXEHNS.

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

Mpubop MoXeT OblTb MNPUMEHEH HA MNPOMbILIEHHbIX O0ObEeKTax, MNOAKOHTPObHbIX
PocTtexHansopy.

Mpubop No3BoONSET OCYLLECTBAATL Crneayowme GyHKLUMN:

®  uy3MepeHve TemnepaTypbl WK OpYyrux GU3MHECKMX BENVHUH (OABNEHWS, BAAXHOCTW,
pacxoja, YPOBHS U T.M.) B OOHOM TOUKE C MOMOLLIbIO CTAHAAPTHBIX AATYMKOB, NMOAKIIOHAEMbIX
K YHMBEpCasibHOMY Bxoay npubopa;

®  perynmpoBaHue N3MepSIeEMON BENMUYNHbBI NO ABYXMO3ULMOHHOMY (PENEHOMY) 3aKOHY;

®  (oTOOpaxeHWe TeKyllero U3MEPEHWss Ha BCTPOEHHOM CBETOAVOOHOM LMGPOBOM
WHOMKATOPE;

®  HopmmpoBaHme BbIXogHOro Toka 4...20 MA nnu Hanpsbkedna 0...10 B ana perncrtpauum
WY yNpPaBieHVs UCMONIHUTENbHLIMU MexaHu3mMamm no [1-3akoHy (Mpy NCNosib30BaHUN B
KayecTBe BbIXOOHOIO YCTPOMCTBA uMbpo-aHanorosoro npeobpasosatens (LIAM)).



2. TexHM4YeckMe xapakTepucTUKu 1 yCJI0BUS 3KCnyaTauum

2.1. TexHU4YecKne xapakTepucTukm npudopa

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTUKKN Npnbopa NnpueeaeHbl 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

HanmeHoBaHue 3HayeHue
CTteneHb 3awmTbl Kopnyca
HacTeHHbIN H P44
wmtoBble L1 n L2 (co cTOpOHbI NNLEBOW NaHenu) IP54
DIN-peeyHbin [, (CO CTOPOHbI INLLEBOI NaHENN) IP20
[aGapuTHble pa3mepbl Npubopa:
HacTeHHbIN H, MM (130x105x65)+1
wuroson LT, mm (96x96x65)*1
wurtosom L2, MM (96x48x100)+1
DIN-peeyHsbiii [, MM (90x72x58)*1
Macca npubopa, kr, He 6onee 0,5
CpepfHuin cpok cnyxo6sbl, NeT 8
Ta6bnuua 2.2
Ucnonb3yembie Ha BXOAE CUrHasIbl NOCTOSIHHOrO TOKa U HanpsXXeHus
3HauyeHune Mpeanen
Avana3soH eauHNLLbI OCHOBHOWM
HaumeHoBaHue oo o
namepeHuii, % Mnagwero npuBepeHHOoN
paspsaa, ea. u3M. | norpewHocTi, %
CurHan nocTOSIHHOI 0 HanpPsXXeHUs
-50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudpuumpoBaHHbie curHansi no F'OCT 26.011-80
0..1B 0...100 0,1;1,0
0...5 A 0...100 0,1;1,0 0,25

8




MpoponmxeHue Tadn. 2.2

3HavyeHune Mpenen
Anana3oH eAVNHULLbI OCHOBHOWM
HaumeHoBaHue O o
namepeHui, % MJagLiero npuBeaeHHOW
paspsaa, ea. u3M. | norpewHocTn, %
0...20 MA 0...100 0,1;1,0 40,25
4...20 MA 0...100 0,1;1,0
MpumeuyaHune. MakcuManbHO BO3MOXHbIM AManasoH wHavkauum ot -999 pgo 9999. Mpwu
MHOVLMPYEMbIX 3HA4YeHusX Boiwe 999,9 n Hmxe muHyc 199,9 LeHa eamHMUBl Mnaawero paspsaa
paBHa 1.
Ta6bnuua 2.3
Ucnonb3yemsbie Ha BXoAe nNepBuUYHbIe Npeobpa3oBaTtenu (AaT4nKku)
3HaueHune MNMpeaen
Awvana3oH eavHnLbI OCHOBHOWM
HaumeHoBaHue uamepennii, °C maagliero npuBeaeHHoMn

paspsaa, °C?

norpewHocTn, %

TepmMmoMeTpbl CONPOTUBIIEH

conpotuBneHus no F'OCT 6651-94

nano OCT P 8.625

3)5)

-2006 wnu TepmonpeoOpa3oBaTenu

Cu 50 (¢"=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 (¢=0,00391°C™") —240...+1100 0,1;1,0

Cu 100 (0=0,00426 °C™') -50...+200 0,1

+0,25

9




MpoponmxeHue Tabn. 2.3

3HauyeHune Mpenen
Awvana3oH envuHuLbl OCHOBHO
HanmeHoBaHune 3amepenmii, OC mnaawero NPMBEAGHHO
paspsaa, °C? norpewHocTn, %
100M (0=0,00428 °C™") —200...+200 0,1;1,0
Pt 100 (0=0,00385°C"") —200...+850 0,1;1,0
1000 (0=0,00391°C™") —240...+1100 0,1;1,0
Ni 100 (¢=0,00617°C™") -60...+180 0,1
Pt 500 (0:=0,00385°C™") —200...+850 0,1;1,0
5000 (0=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 (0=0,00617°C™") -60...+180 0,1
Cu 1000 (0=0,00426 °C™") -50...4+200 0,1
1000M (0=0,00428 °C ™) —200...+200 0,1;1,0
Pt 1000 (¢:=0,00385°C™") —200...+850 0,1;1,0
1000N (0=0,00391°C™) -250...+1100 0,1;1,0
Ni 1000 (0:=0,00617 °C™") -60...+180 0,1
TepmoanekTpuyeckue npeobpaszoBartenm no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0.5
TXK (J) —-200...+1200 0,1;1,0 (¢6 2'5)4,
THH (N) —-200...+1300 0,1;1,0 ’

10




MpoponmxeHue Tabn. 2.3

3HauyeHune Mpenen
Awvana3oH envuHuLbl OCHOBHO
HanmeHoBaHune 3amepenmii, OC mnaawero NPMBEAGHHO
paspsaa, °C? norpewHocTn, %
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0
TMNP (B) +200...+1800 0,1;1,0 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (£0,25)%
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.
K TeMnepaTypHbii  KO3PPUUMEHT TepMOMETpa COMPOTMBIIEHUS — OTHOLUEHWE pPa3HMLbI

2)

3)

4)

5)

COMPOTUBIIEHUI AaTynka, n3aMmepeHHbix npu temnepatype 100 1 0 °C, k ero conpoTUBNEHMIO,
namepenHHomy npu 0 °C (R,), AeneHHoe Ha 100 °C v OKpyrneHHOE A0 NSTOro 3Haka Nnocne 3ansToi.
npu temneparype Bbiwe 999,9 n Huxe muHyc 199,9 °C ueHa eguHMLbl MAaaLIero paspsaa
paeHa 1 °C.

nonyckaetcs npuMeHeHne HecTaHOapTU30BaHHOIo MenHoro TepMmomeTpa
conpotvsnexus ¢ R, =53 Om @ = 0,00426°C "' v ananasoHom namepeHuii ot — 50 1o +180 °C.
OCHOBHas NpuBeaeHHas norpewHocTb 6e3 KXC.

npubopsl, paboTatoLime ¢ TepmonpeobpasoBatensmu conpotusneHns ¢ HCX no NOCT 6651,
npeaHa3HayYeHbl A58 Ncnosib3oBaHus B ctpaHax CHI®

11




2.2. YcnoBua 3KkcnlyaTauum npuéopa

Mo yCTOMYMBOCTU K MEXAHNYECKUM BO3LAENCTBUSIM NMPU 3KCMyaTaumm npubop COOTBETCTBYET
rpynne ncnonHenns N2 no FOCT P 52931-2008.

Mo ycToluMBOCTM K KAMMATUMYECKMM BO3LAENCTBMAM MpM  3KCrjyataumm  npubop
COOTBETCTBYET rpynne ncnonHexnnst B4 no FOCT P 52931-2008.

Mpw aTom Npnbop akcnnyaTupyeTcs Npy CReayoLmMX YCIoBUSIX:

e  3aKpbITble B3pblBOOE30MacHbIe NoMeLleHns 6e3 arpecCcrBHbIX MapOB U ra3os;

e TemnepaTtypa oKpyXawoLlero soaayxa oT muHyc 20 1o +50 OC;

. BEPXHUI Npeaen OTHOCUTENLHOWM BAAXHOCTU BO3ayxa — He 6onee 80 % npu +35 OC un
BGonee HU3KNX Temnepartypax 6e3 KoHAeHcaLun Bfaru;
. aTtmocdepHoe aasneHuve ot 84 go 106,7 kMa.

MpumeuyaHus.

1. TpeboBaHWS B HaCTN BHELLUHMX BO3AENCTBYIOLLMX HAKTOPOB ABASIOTCA 0693aTeNbHbIMK, Kak
OTHOocALWMecs K TpeboBaHMsIM 6€30MacHOCTH.

2. Ona moamdbwukaumm npubopa TPM1-H.Y.P, BbinyweHHON MO CcreumanbHOMYy 3akaay,

[0MNycKaeTcs aKCnayaTaums npy TemnepaType OKpy>XaloLLero so3ayxa oT MuHyc 40 ao +50 OC.

12



3. YcTpoiicTBo n paboTa npnbopa

3.1. MpuHUuMN pencTeua

CTpykTypHasa cxema npubopa npmeBeneHa Ha puc. 3.1.

TPM1 6nok 06paboTkn AaHHbIX
i ———— l o
Bxop 1 ———1 -1 [BblanchuTens ' Bbixon 1 &
AR | b g~ 1Y (| BY -5
S I S E— J =
Y
A
L

Puc. 3.1. CrpykrypHasa cxema npubopa

Mpubop comepXnT KaHan YHUBEPCAIbHOrO BXxoAa [Jis  MOAKIOYEHUS  MEPBUYHbIX
npeobpasosaTesieit (OaTtyMkoB), 610K 06pabOTKM AaHHbIX, 4YeTblpexpaspsaHblii CBETOAMOOHbIN
UMbPOBOM 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 ormyeckoe yctporncTaso (J1Y).

Jlornyeckoe ycCTpOCTBO B COOTBETCTBMM C 3anporpamMMUpPOBaHHLIMW  MONb30BaTENEM
GYHKUMOHaNbHbIMK NapamMeTpamu GopMUpPYEeT CUrHasbl YNPaBAeHns BbIXOAHbIM YCTPOMCTBOM. BY
B 3aB1CKMOCTU OT MOAMbMKaLMM NMPrBopa MOXET ObITb AVCKPETHOMO WU aHAJIOrOBOrO Tuna (CMm. n. 3.2.4).

3.1.1. UudpoBas punbTpauus v KOppeKuus uaMepeHui
3.1.1.1. UudppoBasa punbTpauma uamepeHuin

Ona  ocnabneHusi BAUSIHUS  BHELIHWMX WMIMYNAbCHbIX MOMEX Ha  3KCrjyaTauuoHHble
XapakTepucTukm npubopa B NporpaMmmy ero paboTtsl BBeAeHa undposas GuabTpaLmsa pe3ynbTaToB
N3MEPEHNIA.

dunbTpaums OCyLLLECTBNSIETCS B ABA 3Tana.

Ha nepBom 3tane &unbTpaumm un3 TeKyWMX WUSMEPEHUI BXOAHbIX MapamMeTpoB
0TOUNLTPOBLIBAIOTCS 3HAYEHUS, UMEIOLLNE SIBHO BblPaXKEHHbIE «MPOBasibl» UK «BbIOPOCHI».

Ona atoro npubop BbLIMUCASIET PA3HOCTb MexAay pes3ynbTaTaMyv WU3MEPEHUA BXOOHON
BE/IMYMHbI, BbINOJSIHEHHbIX B [ABYX MOCAEOHUX UMKNax onpoca, W CpaBHUBAET ee C 3aJaHHbIM
3Ha4YeHMEM, Ha3blBaeMbIM «nonocoi dunbTpa». Ecnv BblMMCNEHHas pPa3HOCTb MNpeBbllaeT
3ajaHHbIi  npeden, TO NPOU3BOAUTCS MOBTOPHOE M3MEpeHWe, MOJyYeHHbI pe3ynbTaT
oTbpackiBaeTCs, a 3HauYeHne nosnockl GunbTpa yasavBaeTcs. B cnyyae noarBepxaeHus HOBOro
3HavyeHns GUALTP NepecTpamBaeTcs (T.e. nosoca GunbTpa YMEHbLUAETCH A0 UCXOOHOW) Ha HOBOE
cTabunbHOe COCTOSIHUE U3MEPSIEMOI BENNYUHBI. Takol anropmutM No3BonseT 3awmTntb Npudbop ot
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BO3OENCTBUSA  €OVMHUYHBbIX  UMMYSbCHbIX W KOMMYTAUMOHHbIX MOMEX, BO3HMKAIOWMX Ha
npouseoacTee npu pabote cunoBoro 060pynoBaHUS.

Monoca ounbTpa 3agaetcs B eAuHULAX M3MEPSEMON  Toaa
Benn4mHbl napameTpom b1-8 (cm. NpunoxeHue B). e

Cnenyet nmeTb B BUAY, YTO YEM MeEHbLLE 3HAYeHMe NoJioChl
dunbTpa, TeM Jiyylle NOMEexX03aLUULEHHOCTb U3MEePUTENIbHOro a) koHTpONUpYeman Temnepatypa
KaHana, HoO Npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbLIX UBMEPEHUN) Ty
XyXe peakumsi npubopa Ha ObICTpoe (akTUHecKoe U3MEHeHue
BXOOHOro napameTtpa. oatomy npm 3agaHun nosaockl dunbTpa
cnepyet  y4MTbiBaTb  MakCUMMasbHYI0 CKOPOCTb W3MEHEHUs
KOHTPONMPYEMOWM  BEAIMYMHBI, @ Takke YCTAHOBJIEHHYIO AN
MCMNOJIb3yeMOoro gaTynka nepuoamnyHoCTb onpoca.

Mpy HeoBXoOMMOCTU GUALTP MOXET OblTb OTK/IOYEH  Twm
YCTaAHOBKO HyNIEBOro 3Ha4eHusi napameTpa b1-8.

G) hNETPE OTKNIOYEH t

/
JARAHHOE /
aaueme b1-8

Ha Btopom 3tane ¢unbTpauum OCYLLECTBNFETCA
crnaxmBaHue (oemndupoBaHMe) curHana C Lenblo yCTpaHeHus
LUYMOBbIX COCTaBNSIIOLLMX. Toam

OCHOBHOIN  xapakTepUCTUKOMN Ccriaaxuvsailowero dunbtpa
ABNSETCA «NOCTOAHHaA BpeMeHu d¢unbTpa» — VHTEPBan, B /~—
TEYEeHNEe KOTOPOro W3MEHEHME BbLIXOOHOrO curHana éunbTpa
pocturaet 0,63 OT U3BMEeHeHWNs1 BXOLHOIO curHana.

MocTosHHas BpeMeHu ¢uibTpa 3aJaetca B cekyHpax — Pwe.3.2.Bp Aar pab
napameTpom b1-9. Unépoesx dunstpoe

8) BKNOYeH GunbTp b1-8 t

r) BKNIOYEHE PUNLTPE b1-Bub1-9 !
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CnegyeT NOMHUTb, Y4TO YyBEJWYeHWe 3HAYEHUs MOCTOSIHHOM BpemMeHu dunbTpa ynydylaeT
NoMexo3aLMLLIEHHOCTb KaHana N3MepeHmnsi, Ho OAHOBPEMEHHO YBEMYMBAET €ro MHEePLMOHHOCTb,
T. €. peakumsa npmbopa Ha GbICTPLIE N3MEHEHUSI BXOOHOM BENMYMHbI 3aMeaIaeTcs.

Mpyn HeobxooMMoCTM GUABTP MOXET ObiTb OTK/IOYEH YCTAHOBKOM HYNEBOro 3HA4YeHust
napameTtpa b1-9.

BpemeHHble auarpammbl paboTbl UMdPOBLIX GUNLTPOB NpeacTaBieHsbl Ha puc. 3.2.

3.1.1.2. Koppekuusi uamepuTtesibHO XapakTepucTuKu AaT4inkos

Ons  ycTpaHeHWs HayanbHOW MOrpelwHOCT NpeobpasoBaHMs BXOAHbLIX CUTHANOB U
NMOrpeLUHOCTe, BHOCUMbIX COEAVUHUTENIbHBIMU MPOBOAAMU, U3MEPEHHbIE U OTPUILTPOBAHHbLIE
nNprBOPOM 3HAYEHUS MOTYT GbITb OTKOPPEKTUPOBAHbI. [TOrpeLIHOCT BbISBASIOTCS NPV NPOBEAEHUN
METPOJIOrMYECKMX WCMBITaHUA W YCTPAHSATCS MyTEM BBOAA KOPPEKTUPYIOLUMX 3HauveHuid. B
npubope ecTb OBa TuMa KOPPEKUMW, C MOMOLLLI KOTOPbLIX MOXHO OCYLUECTB/STb CABUM U
N3MEHEHME HaKITOHa U3MEPUTESNIbHOM XapakTEPUCTUKN.

CABUI xapaKTepUCTUKU OCYLLECTBNSETCA MyTeM npubaBneHusi K U3MEpPEHHOM BennymHe
3HavyeHus, 3aaaHHoro napametpom b1-1 (cm. MpunoxeHne B). 3HaveHns caogura xapakTepuctukm
[aTtyvka 3a4alTca B eQuHMLAxX U3MepeHns Gu3nyYeckor BEeNMYUHBLL U CyXaT AS19 KOMAeHcaumn
NOrpeLHocTen, BHOCUMBIX COMPOTUBAEHUAMW MNOABOAALMX MPOBOAOB (NPY  MOAKMIOYEHUN
TEPMOMETPOB COMPOTUBIIEHNSA MO ABYXNPOBOAHON CXEME), a TaKXe NPU OTKIOHEHUU Y TepMOMeTpa
COMPOTUBNEHNSA 3Ha4YeHuns R.

Mpumep casura namepuTenbHOM XapakTePUCTUKK rpadudeckn NnpeacTaBneH Ha puc. 3.3.
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Puc. 3.3. Koppekums “cagur xapakrepucTuiu” Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

N3mMeHeHne Hak/IoHa XapaKTepPUCTUKU OCYLLIECTBASETCH NYTEM YMHOXEHNS U3SMEPEHHON (1
CKOPPEKTUPOBaAHHOW «COBUIOM», €CJIN 3Ta Koppekums Heobxoamma) BeNMYMHbI Ha NMomnpaBoYHbIN
kKoaddULMEHT B, 3Ha4YeHMe KOTOPOro 3agaeTcs napameTpom b1-2.

[aHHbIi BUAO, KOPPEKUMN UCMOJIb3yeTcsl, Kak NpaBuio, 4SS KOMMEHCauMn MNOorpeLuHocTen
camMux OaT4MKOB (Hanpumep, npy OTKJIOHEHUW Y TEPMOMETPOB COMPOTUBIIEHNS NapamMeTpa o OT
CTAHOAPTHOrO 3HAYeHWs1) WAM MNOrPEeLIHOCTeN, CBA3aHHbIX C pPa3bpocoM CONPOTUBEHMUI
LWYHTMPYIOLLMX Pe3UCTOPOB (Mpu paboTe ¢ npeobpal3oBaTenisiMmn, BbIXOAHbIM CUIHANOM KOTOPbIX
ABNSIETCH TOK).
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3HayeHne nonpaBo4yHOro koadduumeHta B 3agaetcs B 6e3pasdMepHbiX eauHuuax B
nunanasoHe ot 0,900 o 1,100 1 nepen yCTaHOBKOM MOXET ObITb ONpeaeneHo rno popmyne:

B = NdakT / Mnuam,

roe

B — 3HaYeHMe NoNpPaBOYHOro KO3PPULMEHTA, YCTAaHABIMBAEMOrO NapamMeTpomM;

MdpakT — PpakTnyeckoe 3Ha4eHNEe KOHTPOIMPYEMOI BXOOHOW BEJINYMHDI;

Muam — n3mepeHHoe NPUBOPOM 3HAYEHME TOM Xe BENNYMHDI.

MprMep U3MEHEHMST HAaKJIOHA U3MEPUTENBHOWN XapakTEPUCTUKN rpadryeckn NnpeacTaBieH Ha
puc. 3.4.

Onpenenntb HEOOXOAMMOCTb BBEAEHMS MOMPaBOYHOrO KO3GhOULMEHTA MOXHO, U3MEpPUB
MakcumasnbHoe wunn 65mM3koe K Hemy 3HadyeHuMe napameTpa, rAe OTK/OHEeHMe HakJjioHa
N3MepUTESIbHOM XapakTepuCcTUKN Hanbonee 3aMeTHO.

BHumaHune. 3agaHne KOPPEKTUPYIOLLMX 3HAYEHWIA, OTANYAIOLLMXCS OT 3aBOACKUX ycTaHoBOK (b1-1
= 0.0 n b1-2 = 1.000), nameHseT cTaHAAPTHbIE METPOJIOrMYeckne xapakTepucTuku npubopa u
[OJIKHO MPOU3BOAUTLCS TOJNIbKO B TEXHWYECKM OBOCHOBAHHBLIX Clydasx KBannduuumpoBaHHbIMU
cneunanucTamu.
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3.1.2. BbluncneHue KkBagpaTHOro KOPHS C y4eTOM HacTpoeK
MaclwTabupoBaHus

[ns paboTbl C YHUOULUMPOBAHHBIMU AATYMKAMKN, CUFHAN KOTOPbIX NPONOPUMOHaneH KBaapaTty
M3MEepPSEMON BENNYUHbI (OaTYMKM pacxoda XWOKOCTM UM rasa), B npubopax MCnosb3yeTcs
NPOrpaMMHbIAi  MOAYSb  BbIMMCIUTENS KBaApPaTHOrO KOPHSA. [ns  BKIOYEHWUS/BbIKIIOYEHUS
BblYNCINTENS HEOOXOAMMO YCTaHOBUTb COOTBETCTBYylOLLEe 3HadeHMe napameTtpa b1-3 (cm.
MpunoxeHwne B).

BbluncneHne kBagpaTHOrO KOPHS, C y4eTOM HacTpOek macltabupoBaHus, nocnenylowas
BblJaya curHana Ha MHAMKaLMIO U CooTBeTCTRYoLee J1Y NnponcxoamT no crnepyoLlen dopmyne:

T=n,+J/75,(N,-n,),

rae - 3aaHHOEe MONb30BaTENEM HWXHEE 3HAYEHWE rpaHuLbl AvManas3oHa
H
n3amepenus (b1-5);
n - 3a[laHHOE MOJIb30BATEIEM BEPXHEE 3HAYEHME rPaHuLLbl Anana3oHa

n3amepenus (b1-6);
- 3HaYeHMe curHana ¢ gatyinka B OTHOCUTENbHbIX eamHmuax ot 0,000
no 1,000.

19



3.2. YcTpoiicTBO Nnpudopa

3.2.1. KoHcTpykuus npubopa

Mprbop KOHCTPYKTMBHO BbLIMOJHEH B MJaCTMAacCOBOM Kopnyce, npeaHa3HaYyeHHOM Afis
LLIMTOBOrO UM HACTEHHOTO KPEnJIeHUs.

Bce anemeHTbl npubopa pasMelleHbl Ha OBYX MevaTHbiX nnatax. Ha nuuesoi naHenm
pacnosioxXeHbl knasmaTtypa ynpassieHusi npubopoM, UMbPOBO MHAMKATOP 1 CBETOANOAbI.

B npubopax HaACTEHHOrO U LMUTOBOrO KOHCTPYKTMBHBLIX WCMOJSIHEHUA CuioBasi U
n3mMepuTesibHas 4actu, a Takke MPUCOEAVHUTENbHbIA KIEMMHUK. PacronoXeHbl Ha 3aaHen
naHenn. KnemMmHuk ans noACOEAMHEHUS BHELWHUX CBA3EN (OaT4YMKOB W Uener nutaHus) y
npPUOOPOB LUMTOBOrO KpPEersjieHMs HaxoguTcs Ha 3agHein cTeHke. B npubopax HacTeHHOro
KpenjeHns KJEeMMHUK PacrofioXeH MOoA BEpxHel KpbIwkoi. B oTBepCTUsiX NoaBoga BHELLHMX
CBSAI3€l YCTAHOB/EHbI PE3VHOBbLIE YNIOTHUTENU. B npubopax kpenneHuns kopnyca Ha DIN-peliky
CUNOBas N U3MEPUTENbHAs 4acTu, a Takke MPUCOEAMHUTENbHbIE KIIEMMHUKA PACMnoIoXeHbl Ha
B60KOBbIX CTOPOHax npubopa.

[na ycTtaHOBKM nprubopa B LUMT B KOMIMJIEKTE NOCTABKM NPUAralnTcs KPENeXHbIe 9IEMEHTDI,
nons yctaHoBku npubopa Ha DIN-peliky B KOMMfekTe MOCTaBKM npunaraeTcs crneuunanbHas
3awlenka.

Ha puc. 3.5 npuBeneH BHEWHWIA BUA, JIMLEBOKM NaHenn npubopa ans KOprycoB pasnNyHbIX
KPEnneHnn.
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Puc. 3.5. NNuueean navens npubopa Ans kopnycoe: a) HacTeHHoro H M wuToeoro kpennenus LL1;

6) wurosoro LW2; &) DIN-peeunoro [

Ha nuuesoi naHenn PacCno0XeHbl 3N1€MEHTHI ynpaBaeHna n nHankaunn.

YeTbipexpa3psaHbiii UM@POBOM MHAMKATOP, NPeaHa3HAYeHHbI s 0TOOpaXeHUs 3Ha4YeHn

N3mepsieMbix BENMYMH 1 GYHKUMOHANbHBIX NapamMeTpoB nprbopa.

YeTbipe cBETOOMOAA KPACHOIO CBEYEHMUS CUMHANN3NPYIOT O Pa3/INYHbIX peXXmnmMax Da6OTbIZ

cBeToamop, «K» curHanMampyeT o BK/IOYEHMN BbIXOOAHOIO YCTPOWCTBA,;

ceetogmon «T»

CUrHanM3npyeTt O BKJ/IIO4EHHOM peXxnme BBOAa 3HaA4YeHUA YCTaBKU
perynmpyeMon BENINHYUHDbI;

CBETOAMOL «A» CUTHaNIM3NpyeT O BKJIIOYEHHOM pexume BBOAA 3HayYeHus rucrepesmnca
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KoMMapaTopa unm Noaockl NponopLmoHansHocTu MN-perynatopa;
e cBeToaMopn «l» CUrHanNM3MpyeT O BbLIBOAE HA WHOMKALMIO TEKYLLEro W3MepeHus
(HenpepbiBHas 3acBeTka) 1 06 aBapuu No Bxoay (MuratoLLas 3acBeTka).

MPOr,
KHonka D npegHa3HadyeHa ansa sxona B pexvm NMPOrPAMMWPOBAHUE, a Takke ons 3anucu
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWIN B BHEPrOHE3ABMCHMYIO NaMsTb Npubopa.

o
KHonka IZ npegHasHayeHa ons:
[ NPOCMOTPA 3a4aHHOI0 3Ha4YeHns ycTasku J1Y;

e  BbIOOpa NporpaMMyMpyemMoro napamMeTpa u yBenudeHust ero 3HadeHus. MNpu yaoepxaHum
KHOMKW CKOPOCTb M3MEHEHMS BO3pacTaeT.

~
KHonka |§ npegHasHavyeHa onis:

e  BbIOOpa NPOrpaMMUPYEMOro napamMeTpa U yMeHbLUEHUS ero 3HaveHus. Mpu yaepxaHum
KHOMKW CKOPOCTb M3MEHEHMS BO3pacTaeT.

3.2.2. Tunbl BXOAHbIX YCTPONACTB

BxogHoe n3mepuTensHOe YCTPOMCTBO B NpuBOpe SIBNSIETCA YHMBEPCabHbIM, T.e. K HEeMy
MOXHO nogknoyatb niobble nepBuyHble NpeobpasoBaTteny (AATYNKM) W3 MEPEYHUCTIEHHbIX B
Tabn. 2.2. Ko Bxoay npnbéopa MOXHO NOAKII0YNTL OAHOBPEMEHHO OAMH AATHUK.

B kayecTBe [aT4YMKOB MOTYT ObITb MCMOJIb30BAHbI:
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e  TepMOMETPbI CONPOTUBIIEHNS;

e npeobpas3oBaTen TEPMOINEKTPUYECKNE;

e akTuBHble NpeobpasoBaTen C BbIXOAHLIM aHAIOrOBbIM CUIHAOM B BUAE MOCTOSAHHOIO

HanpsXXeHns uam Toka.

AKTMBHblE NpeobpasoBaTeny C BbIXOAHbIM AHANOrOBLIM CUrHANIOM B BUAE MOCTOSIHHOIO
HanpsbkeHus (-50...50 mB, 0...1 B) wam Toka (0...5 mA, 0...20 MA, 4...20 MA) MoryT ObiTb
NCMNONb30BaHbI A4J19 U3MEPEHUS KaK TeMMepaTypbl, Tak U APYrux GU3MHECKUX BENIMYMH: OaBNEHNs,
pacxona, ypoBHS U T. .

3.2.2.1. Noaknio4yeHne TepMOMETPOB CONPOTUBJIEHUSA

PabGota [aT4MKOB OCHOBaHa Ha TemmnepaTtypHOM 3aBUCUMOCTU  3JIEKTPUYECKOrO
COMpPOTUBNEHNSA METANOB. JaTunk GU3NYECKM BLINMOSHEH B BUAE KATYLLKM U3 TOHKO MEOHOW nnm
NiaTMHOBOW MPOBOJIOKN Ha Kapkace M3 M30MALUMOHHOrO Matepuana, 3akilo4eHHOW B 3aLUMTHYIO
rmnb3y. TepMOMETPbl COMPOTUBMIEHWS  XapakTepuayloTca ABymMs napametrpamu: R, -
conpoTtueneHeM gatyvka npy 0 °C M o — OTHOLIEHMEM pPasHuLbl COMPOTUBIEHUIA OaTyMKa,
namepeHHobix npu Temnepatype 100 n 0 °C, k ero conpoTtusieHuto, namepeHHomy npu 0 °C (R)),

neneHHsiM Ha 100 °C.
TPM1

B npubopax uncnonb3yeTcs  TPEXNPOBOAHAs  Cxema
NOAK/IOYEHNST TEPMOMETPOB COMpoTuBieHus. K ogHomy u3 ~—_]
BbIBOLOB Tepmopesuctopa R, noacoeamHsiiotcs aBa nposoa, a  |Ry
TpeTuin noakno4aeTcs k apyromy suisogy R, (puc. 3.6, Hymepauvs
KOHTaKTOB npuBeaeHa B MpunoxeHnn B (Tabn. B1)). Takas cxema
NMO3BOJIIET CKOMIMEHCUPOBATb COMPOTUBIIEHNE COEAMHUTENBbHBIX
npoeogoB. [lpy 3TOM Heobxooumo cobnogatb  ycioBue
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paBeHCTBa CONPOTUBIIEHNIA BCEX TPEX MPOBOAOB.

TepMOMETPBI  COMPOTUMBAIEHUS MOTYT MOAK/YaTbCs K nNpubopy €  UCMOosb30BaHUEM
[OBYXNPOBOAHOW NIMHMM, HO MPX 3TOM OTCYTCTBYET KOMMEHCALMS NPY U3MEHEHMW COMPOTUBNIEHNS
COeAMHUTENbHBIX NPOBOAOB. MoaToMy 6yaeT HabnoaaTbCs HEKOTOpasi 3aBUCMMOCTb MOKas3aHWUi
npubopa oT konebaHnit TemnepaTypbl NPOBOAOB. B cnyyae ncnonbL30BaHUs ABYXNPOBOAHON INHUA
0151 KOMMEeHcaumm napa3uTHOro CoONpoTMBIIEHNS MPOBOAOB HEOOX0AMMO NpW NoaroToeke npndopa
K paboTe BbINOMHUTL AENCTBUS, yka3aHHble B [MpunoxerHumn I,

3.2.2.2. MopknioyeHne TepMO3/IeKTPUYECKUX TPM1
npeo6pa3oBatenei

TepMOoaneKTPUECKMi NPeoBpasoBaTesls (TepMonapa) cocTouT  eup Bxop X-1

M3 [OBYX COEOMHEHHbIX Ha OOHOM W3 KOHLIOB MPOBOOHMKOB, Bxop X-2
N3rOTOBJIEHHbIX 13 METaNIoB, obGnagaroLmx pasHbIMK < I - Bxon X-3
TEPMOS/IEKTPUYECKMMM  CBOMCTBaMU.  COEOMHEHHbIE  KOHLbI, /|

Ha3blBaeMble «paboyMM craem», OMycKaloT B U3MEPSIEMYIO Cpeay, a G

CBOOOAHbIE KOHLIbI («XONOAHbIN Crai») TepMonapbl MOAKIIOYA0T KO xonooro coan

Bxoay npubopa (puc. 3.7, HymMepauusi KOHTakTOB npuBedeHa B Puc. 3.7
Mpunoxenun B (tabn. B1)). Ecnn Temnepatypbl «paboyero» W «XONoOHOr0 CMnaeB» PasfnyHbl, TO
TepmMonapa BbipabatbiBaeT TepMoI/AC, KOTopas 1 NOAAETCS HA U3MEPUTESb.

Mockonbky TepMoSC 3aBUCUT OT pasHOCTV TemrepaTtyp AByX Craes TepMonapbl, TO AJ1S MOSyHeHNs!
KOPPEKTHbIX MoKazaHWi HEOOXOAMMO 3HaTb TEMMEPATYPY «XONOAHOrO crnasi» (ee CBOBOOHbIX KOHLIOB), YTOObI
CKOMMEHCVPOBATL €€ B AASTbHENLLIMX BbIMUCTIEHUSIX.

B npubopax npegycMoTpeHa cxema aBTOMaTUYECKOM KOMMEHCALMM TemMnepaTypbl CBOGOAHBIX KOHLIOB

Tepmonapbl. Jatuvk TeMrnepaTypbl «<X0f0AHOMO Criast» YCTAHOBIEH PSLOM C MPYCOEANHUTESBHBIM KITEMMHUKOM.
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MpumeyaHne. [na OTKIIOYEHUS KOMMEHCAUMN  «XONOOHOrO
cnasi» Heobxoaumo BeecTn kon, I (cm. n. 6). KomneHcaums
«XONI0QHOrO crnasi» OyaeT BHOBb BK/IKOYEHA TONBKO Mpu
M3MEHEHUM KOJA JATYNKA UM HOBOM BKJTIOYEHM Nprbopa.

Mopxnto4eHve TepMonap K MpUGoPY A0MKHO NPOU3BOANTLCS
¢ MOMOLLIbO cneLyaibHbIX KOMIMEHCALWMOHHbIX
(TEPMO3NEKTPOAHBIX) MPOBOOB, U3rOTOR/EHHBIX 3 TEX XKE CaMbIX
MatepuasioB, YTO W TEPMOMapa, MpU 3TOM PEKOMEHIYeTCs
nomeLLiaTb MPOBOAA B 3aLWLMTHBIN aKpaH (pvc. 3.8). donyckaetcs
Takke 1CMosb30BaTh npoeoga 13 MeTaioB c
TEPMOSMIEKTPUHECKMM  XapaKTEPUCTVKaMK,  KOTOpble B
nviana3oHe Temnepatyp 0...100 °C aHanornyHbI xapakrepucTkam Puc. 3.8
MaTepuasioB 3NIEKTPOAOB Tepmonapbl. [MpyM COeaMHEHMN KOMMEHCALWIOHHbIX MPOBOAOB C TEPMOMapoir 1
nprbopPOM HEOOXOAMMO CODOAATL NONFPHOCTD.

pabouni cnai Tepaonapsl

BHumaHue. [pu HapyweHuM yKa3aHHbIX YCJOBUA MOryT WMETb MEeCTO 3Ha4uTeslbHble
NOrpeLIHOCTN NPY N3MEPEHU.

3.2.2.3. NoaknioyeHue faT4NKOB, UMEIOLNX YHUPULIMPOBAHHDbIN BbIXOAHOW CUrHan
TOKa WU HanpsXXeHus

MHOrMe [aTivkm  pPasfiyHbiX  GU3MYECKUX  BENWYMH  OCHALLEHbl  HOPMUPYIOLWMUMN
n3mepuTensHbiMM Npeobpasosatensmu. Hopmupylowme npeobpasoBaTeny TpaHCHOPMUPYIOT
curHanel C MepBuYHbIX npeobpasoBaTenelt (TepMonap, TEPMOMETPOB COMPOTUBMEHUS,
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MaHOMETPOB, PacXOAOMEPOB U AP.) B YHUDULMPOBAHHBIA CUrHAN NOCTOSHHOrO Toka. BenunumHa
3TOro TOKa NeXnT B crneayowmx amanadoHax: ot 0 go 5, ot 0 go 20, ot 4 go 20 MA. Inana3oH
BbIXOLHOMO TOKa HOPMMpPYIOLLEro npeobpasoBartenis NponopuMoHaneH 3HavyeHuio duanyeckon
BENNYMHBI, UBMEPSIEMON JATYMKOM, U COOTBETCTBYET paboyeMy Ananas3oHy fatyvka, yka3zaHHOMY B
ero TEeXHUYECKMX XapakTepucTukax. B cBsi3n ¢ tem, 4to npmbop
M3MepsieT TOJIbKO BXOAHOE HanpsbkeHwe, MNpu MNOoAKJYEHUN |TPM1

[ATYMKOB  MOCTOSIHHOrO  Toka HeobXoAMMO  MCMonb30BaTb

BXOASILLEE B KOMMNEKTAUMIO Harpy3o4HOe COMpOoTUBMEHUE 248

RH=50,000000,025 O™ (cMm. puc. 3.9 u MNpunoxeHune B). +24 B
Mpwn HeobXxoauMOCTH nuTaHns HOPMUPYIOLLIMX -

npeobpasoBartesieil,  UCMOMb3YIOWMX  BHELHUE  UCTOYHWUKM - Bxon X-1

NMUTaHNS NMOCTOSIHHOTO TOKa, MOXET MPUMEHSATLCA BCTPOEHHbIN B Bxoa X-2

NPUBOP ranbBaHUYECKV WM30MMPOBaHHLIM OT nuTaowein cetn u | Ry

M3MEPUTENBHOM YaCTU MPUBOPA NCTOUHIK 24 B. Bxon X-3

MpumeuyaHne. MakcumasbHas  HarpysodHass  CrnoCo6HOCTb l

BCTPOEHHOIo MCTOYHUKA NUTaHms cocTaenset 80 MA. Puc. 3.9

Cxema nopgkoyeHnss Kk npubopy MCTOYHMKA YHUPULMPOBAHHOIO CUrHana MOCTOSIHHOMO
HanpskeHus npueeaeHa B MpunoxeHun b (cMm. puc. 5.10).

3.2.3. Jlornueckoe ycTpoiicTeo J1Y

B npubope unMeeTcs NOrMyeckoe yCTPOMCTBO, KOTOPOe MOXeT pabotatb B OOHOM U3
PEXMMOB:
. YCTPOWCTBO CPaBHEHUS;
. M-perynarop;
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. permcTpartop.

Pexunm paboTtbl JIY ycTaHaBnMBaeTcs COOTBETCTBYIOLUMM KOAOM B napametpe Al1-1 (cwm.
Mpunoxexue B). MNpu yctaHoBke ofF B aToM napametpe JTY He paboTaeT, NepexoamT B COCTOAHNE
OTKJTKOYEHO. Tpn 3TOM BbLIXOOHOE YCTPOMCTBO MEPEXOAMT B COCTOSIHME, onpenensemMoe
napametpom A1-9.

MapameTp A1-9 onpenenseT COCTOSHNE, B KOTOPOE AOJIXEH ObiTb NepeBeneH Bbixod, BY npu
oTK/to4eHHOM J1Y, aBapumn No BXoAy Uav nNpu n3MeHeHumn 3HadeHuin napametpos b1-0 n b1-7. B
3TOM cC/yd4ae B 3aBMCMMOCTM OT 3HAYeHUsi, YCTAHOBNEHHOro B napameTpe A1-9, Bbixon
nepeBoOANTCS B COOTBETCTBYIOLLLEE COCTOSIHME: AN AUCKPETHOro Tuna Beixoaa — OTKJTKOYEHO vnu
BKJTIOYEHO, onsa aHanorosoro tuna — 1ok 4 MA nnun 20 MA, HanpsixeHue 0 B unu 10 B.

3.2.3.1. Pexxum ycTpoicTBa CpaBHEHUS

Mpwn paboTe B pexunme ycTpoiicTBa cpaBHeHus J1Y paboTaeT no 04HOMY U3 NpeacTaBfieHHbIX
Ha puc. 3.10 TMNOB NOrmMkn:

. TMN norvkun 1 (NPSIMOI rMcTepeanc) NPUMEHSIETCS B Clly4ae UCMNonb30BaHUs npubopa ans
ynpaenexHus pabotoi HarpesaTtensi (Hanpumep, TOHa) unn curHanmMsaumm o TOM, YTO
3HayYeHne TekyLero namepeHnst Tre«MeHbLue ycTasku T. MNpn 3TOM BbIXOAHOE YCTPOWCTBO,
noako4eHHoe K J1Y, mepBoHayanbHO BKAKOYAETCS Npu 3HadeHusx T < (T — A),
Bblk/lo4aeTcs Npu Tre« > (T + A) 1 BHOBb BktoyaeTcs npu Trex < (T — A), OCyLLECTBASAS TEM
cambIM ABYXMO3MLMOHHOE PEryAnpoBaHme rno yctaske T C rmctepes3ncom + A;

. TN norukn 2 (o6paTHbIN MMCTEpPe3nc) NPUMEHSIETCS B Clly4ae UCMonb3oBaHuUs npubopa
Ona ynpaeneHus paboTon oxnaauTens (HanpuMmep, BEHTUNSTOPA) UM CUrHanu3aumm o
NPEeBbILLEHNN 3Ha4YeHnss ycTaBku. [py 3TOM BbIXOAHOE YCTPOWCTBO MEPBOHAYaANbHO
BKJIIOYaETCA Npu 3HaYeHUsIX Tre > (T + A), BbiktovaeTcs npu Tre< (T — A);
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e Tun  gnormkn 3  (M-obpasHasn)
NPUMEHSeTCA MpU  UCMOJIb30BaHUMN
npubopa Ass curHannaauum o Bxoae
KOHTPOJIPYEMOIA BEJINYUHBI B
3adaHHble  rpaHuupl. Mpu  atom
BbIXOQHOE YCTPOWCTBO BKJIOHAETCS
npu (T — A) < Trec < (T + A);
e Tun normkn 4  (U-obpasHas)
NPUMEHSeTCS MpU  UCMOJSIb30BAHUMN
npubopa Ans curHanu3auun o
BbIXO[€ KOHTPOJIMPYEMOWN BEINHYNHBI
3a 3agaHHble rpaHuubl. Mpu atom
BbIXOHOE YCTPOWCTBO BKJIlOHAETCS
NpU Trex < (T — A) U Trex > (T + A).
3apaHue yctaeku (T) u ructepesuca (4A)
npoBoanTCS npu NPOrpaMMmMpoBaHnn
napamMeTPOB PerynpoBaHuns nprbopa (cm. n. 6.2).

Ona J1Y, paboTalowero B pexume
YCTPOIACTBA CPaBHEHUSI MOXeT ObiTb 3a4aHO
BpEMS  334EepPXKW BKIIOYEHUS U Bpemsi
3a4€EPXKN  BblkNOYeHUsa. JIY BkIOYaeT unm
BbIK/IlOYAET BbIXOOHOE YCTPOWCTBO, €Cnu

Cocr. pene

OTrn.

Tun norviw 1 t
1
I |
I 1 |
I | Thn norukw 2 I g t
| | ] I |
I ’—I—I |
I 1 |
I 1 .
[ | Tun norwkm 3 ! ! t
I | 1 I |
I | I | >
| | Tun nem:r 4 | | t
I | I I |
. L ] I !
| || [

Puc. 3.10. Tunsl noruku npu paGote JY g pexume

YCTPOIACTBA CPABHEHUA

t

YCNOBWeE, Bbi3bIBAKOLLEE U3MEHEHMNE COCTOSIHUS, COXPAHSETCH, KAk MUHVUMYM, B TEYEHNE BPEMEHN,
YyCTaHOBNEHHOrO B napameTpax A1-5 1 A1-6, cooTBETCTBEHHO (puc. 3.11).



[na NY, paboTatoLLero B pexmnme yCTponcTea CpaBHEHUS MOXET ObiTb 3a4aH0 MUHUMalbHOE
BPEMS YOEPXAHUS BbIxOAa B 3aMKHyTOM (napameTp A1-7) u pasomkHyToM (napameTtp A1-8)
cocTosHusX. JTY yaepxuBaeT BbIXOOHOE YCTPOMCTBO B COOTBETCTBYIOLLEM COCTOSIHAM B TEYEHMNE
3a[laHHOro B 3TUX NapameTpax BPeMeHW, Aaxe ecnun no fornke paboTbl YCTPOACTBA CPaBHEHUS
TpebyeTcs nepeknioveHune (puc. 3.12).

Troes '

Ll e o e e . T T4 == B il ek

1

1

1

|
T

1

i
1

1 | e bt I t [ [ | | t
Lﬁ.]- hﬁ’l MHH, BPEMTA MHH. BpEMS !
P ol rorcesdovind BMKIIONOHNS KA GHIR
Puc. 3.11. 3aganne 3agepmex BKNOYEHNA BbIKNIOYEHHS BY Puc. 3.12. 3apaHne MHHHMAaNEHLIX BPEMEH YASPKaHKA BbIXOAA
NG THNA norMKK 1 B 3AMKHYTOM M PA3OMKHYTOM COCTORHMAX ANS THNA NOTMKM 1

BHumaHue. B pexnme ycTpoiicTBa cpaBHeHus JTY MoxeT paboTaTtb, ecniv B npubope yCTaHOBIEHO
CBSI3aHHOE C HUM BbIXOOQHOE YCTPOWMCTBO [AMCKPETHOrOo Tuna — 3NeKTPOMarHUTHOEe perne,
TpaH3uCTOpHas onTonapa, onTOCMMUCTOP.
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3.2.3.2. Pexxum M-perynaropa

Mpun pabote B pexume [l-perynatopa J1Y cpaBHMBaAET TeKyllee 3Ha4YeHue U3MepsiemMon
BENNYMHbI C 3a4aHHOM YCTAaBKOW «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, wAp n=2a LAy n=2a
[

max

[ rin

v

T‘NT'Q TWI' TYC‘f +A t.rc TWT -A TVCT T\‘U' A t; c
ﬂ) NpsAMo NponopLMOHanbHOE 6] {}ﬁpﬂTHO nponopLUMoHanbHoe
perynuposaHue perynuposaHue

Puc. 3.13. NpuHumn popmupoBanus ynpaenaiowero Toka M-perynatopa

B tabnuue 3.1 B kayecTBe npumepa NPUBELEHbI 3HAYEHUS] BLIXOOAHOIO TOKa O/t MPSIMO-
NponopLMoHansHOro perynnposanms npu yctaske 500 °Cn A =40 °C.
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Ta6nuua 3.1

Temnepartypa, °'C

BbIXOgHOWM 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 perucTtpatopa J1Y cpaBHMBAET MOLAHHYIO Ha €ro BXO[, BEJIMYUHY C
3agaHHbIMK B napametpax A1-3 1 A1-4 3Ha4yeHns MM N BblAAET HA COOTBETCTBYIOLLEE BbIXOAHOE
YCTPOWCTBO aHaNoroBbI curHan B Buae Toka 4...20 MA, KOTOPbIN MOXHO NogaBaTb Ha caMonucel,
W1 OPYroe perucTpupyowee ycTtponcTeo. 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 perucTpaHLum A
=20 MA
12mA
[ in =4 MA
>
le AMANA30H PErMCTPALMK N H::Mepeuuoe
(A1-4) aHaveHme T,
HIXHWA npegen BEPXHWA Npegen
perMcTpauMm ErMCTPALMK
A1-3) Al1-3+A1-4)

Puc. 3.14. NpuHuun $popMUpOBaHUA TOKa permcTpauum

BHumaHue. B pexuvme peructpatopa J1Y moxeT paboTaTb TObKO NPy YCTAaHOBIEHHOM Ha BbIXo4e
BY aHanorosoro tuna.
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3.2.4. Tunbl BbIXOAHbIX YCTPOUCTB

BbixogHbIE YCTPOMCTBA NpeaHa3HauYeHbl A5 nepeaaym BeIXOOHOMO YNpPaBsoLEero curHana Ha
WCMOJIHUTESbHBIE MEXAHU3MBbI.

Cxembl nogknioyeHns BY npuseneHs B MpunoxeHun b.

BY moryT 6bITb ABYX TUMOB: AVCKPETHbLIE U AHAJIOrOBbLIE.

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

AuckpeTtHoe BY - asnekTpomarHuWTHOE pene, TpaH3UCTOpHas onTonapa, ONTOCUMUCTOP —
Mcnosb3yeTcs Ofs ynpasneHus (BKIOYEHMUS/BbIKIIOYEHNS) HArpy3kon nmbo HenocpencTBEHHO,
nmbo yepes 6051ee MOLLHbIE YPABASIOLLNE SIEMEHTbI, TAKNE Kak NycKkaTenn, TBepaoTesbHbIE pene,
TUPUCTOPbI NN CUMUCTOPHI.

AnekTpomMmarHutHoe pene (Bbixoa P) npegHasHayeHo Ons KOMMyTauuu CUOBBIX Lienen
HanpsikeHnem He 6onee 250 B 1 pabo4yrm Tokom He 6onee 8 A.

TpaH3uctopHas ontonapa (Bbixog K) npumeHseTcs, kak npaBwuno, ANs ynpasieHus
HN3KOBOJIbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHue Boixoaa n3 cTpost
TpaH3nMCcTopa Wn3-3a OO0NbLIOF0 TOKA CAMOMHAYKUMW napannenbHO OOMOTKE BHELUHEero pene
Heobxoaumo yctaHaenveaTb avog 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 AivHa COeanHUTESNIbHOro kabena mexay npubopom ¢ BbixogoM T u
TBEPAOTENbHbIM Pene He AoSKHA NPeBbILaTh 3 M.

OnTocumucTop (Bbixoa C) MeeT BHYTPEHHIOIO CXeMyY Nepexona Yepes HoJlb U BKIIIOHAETCS B
uenb YMpaBieHMs MOLLHOrO CUMUCTOPa WAM Napbl  BCTPEYHO-NapasieNibHO  BKIIOYEHHbIX
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 PEKOMEHAYETCH noaknodatb punbtpytowyio 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 npeactaBnsiet cobon undpo- TPM1
aHanoroBbli  npeo6pas3oBaTtenb,  NO3BOJSIOLMIA < Boixop X-1
OPMVPOBAaTh aHaIOrOBbIN CUrHA MOCTOSAHHOTO TOKA S o |— BexopX-2 |—— +U
EX "
WA HANPSKEeHUs. :
p < |— BexopX-3 —T—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

Ry, Om|
1000
900
800
700
600
500
400
300
200
100

0 10 20 30 Up, B
Puc 3.16. Npadwmk 3aBucnmoctu 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 nutadms LA He ponxHo 6biTk 6onee 30 B.

2. B kayecTBe BHELIHEro MCTOYHMKA NMUTAHUS MOXET ObiTb MCMOSIb30BaH BCTPOEHHLIM B Npubop

MCTOYHUK 24 B.

3. JonyckaeTcs MpUMEHEHVe pPesncTopa C BEeSIMHMHON COMPOTUBEHWS, OTIMYAIOLENCS OT

paccuymMTaHHol He 6onee yem Ha = 10%.
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dopmMupoBaTenb cUrHana NOCTOSIHHOro HanpshkeHus (Bbixopg, ¥Y) npeobpasyeT 3HaYeHne
Ha Bbixoge B curHan HanpsibkeHus 0...10 B. ConpotusneHne Harpysku RH, nogknioyaemon k LIAM,
LO/MKHO ObITb B AManasoHe oT 2 4o 10 kOm.

Ansa nutaHus BbIxoAa BO3MOXHO UCNONb30BaHNE BCTPOEHHOIO MCTOYHUKA NUTaHna 24 B.

BHumaHume. HanpsxeHune nctouHmka nutaHus LLAM He gonxHo npebiwatsb 30 B.

AHanorosoe BY npubopa MOXHO Mcnonb3oBaTb AN perynmpoBaHus no [1-3akoHy. B aTom
cnyyae npubop [oNXKeH paboTaTb COBMECTHO C  9JIEKTPOHHBIM PEFYNSTOPOM  MOLLHOCTH,
Hanpumep, 6,10KOM ynpasneHusi cunoebiMu Tupuctopamu BYCT npoussoactea MO OBEH. Cxema
noakntoveHns npnéopa k BYCT nokazaHa Ha 3.17.

TPM1
+Up,

Buixoa X-1 _I BYCT

LAN —q__L Beixog X-2 J_ 14

Boixoa X-3 15

l— 16

—Un
Puc. 3.17
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4. Mepbl 6e3onacHoCcTH

Mo cnocoby 3awmThl OT NOPAKEHUS SNEKTPUYECKMM TOKOM Npmnbop COOTBETCTBYET knaccy |l
no MOCT 12.2.007.0-75.

Mpu akcnayatauuu, TexXHUYEecKkoM O0OCHyXMBaHUM W TMOBepke Heobxoaumo cobnioaatb
TpeboBaHus TOCT 12.3.019-80, «[MpaBun akcnnayaTaumm 3/eKTPOYCTaHOBOK MoTpedutenen» m
«MpaBun oxpaHbl TPyAa Npu aKcnayaTaumm 3nekTpoycTaHOBOK NOTpebuTtenein».

Ha oTKpbITbIX KOHTaKTax KnemMMHuka npubopa npu akcriyaTaumMm NpUCyTCTBYET HanpsixeHne
BenuumHol po 250 B, onacHoe ONs 4enoBeyvyeckon Xu3Hu. Jliobble nogknioveHus K npubopy un
paboTbl MO ero TEXHNYECKOMY OOCIYXMBAHMIO MPOU3BOAATCS TOJIbKO MPU OTKJIIOYEHHOM MUTAHUN
npubopa.

He ponyckaeTcss nonagaHWe BrarM Ha KOHTaKTbl BbIXOOHOrO pa3bemMa U BHYTPEHHME
3N1EKTPO3NIEMEHTHI Nprbopa. 3anpeLlaeTcs MCMNonb30BaHNe npubopa B arpecCuBHbIX cpenax ¢
COAEP>XXaHMEM B aTMOCPEPE KMUCOT, LWENOYENR, Macen n T. n.

MopknioueHne, perynvposka U TexobCcnyXmBaHne npmubopa O0KHbI NMPOU3BOANTHECS TOJSIbKO
KBaNIMPULMPOBAHHLIMI CieuManmucTamMmmn, U3yHmBLLMMU HACTOSILLEE PYKOBOACTBO MO aKCMnyaTaumm.

BHumaHue. B CBSI3M C HaNMYMEM HA KINEMMHUKE OMACHOrO OIS XU3HWU HanpsiXeHus 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 pasnesne onucbIBalOTCA MOHTaX, KpPerJieHre 1 noaxoyeHne npudopa.

5.1. MoHTax npudopa

YcTaHOBKa NPMOGOPOB HACTEHHOIO UCMOJIHEHNS

1. 3akpenuTb KPOHWTENH Tpems BuHTamm M4 Y 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. MNpukpenuTtb NpMbOP K KPOHLWTEVHY BUHTOM M4 x 35 13
KOMMnekTa nocraeku (puc. 5.1, B).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUA
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YcTaHoBKa NpMGOPOB LLUTOBOr0 UCTOJSIHEHUS

1. MNMoAroToBUTL Ha LWMTE ynNpasfeHns MeCcTo Ans
yCTaHoBKM Npubopa B cooTBeTCTBUM C [MprnoxeHnem A.

2. YcrtaHoBUTbL Npubop Ha LWMTe YyrnpaBleHus,
ncnonb3yst OJie ero KpPeryieHUss MOHTaXHbIE 3/1EMEHTHI,
BXOASILLME B KOMIIEKT MOCTaBKM npubopa.

3. BctaBuTb nprbop B cheumanbHO NoAroToBEHHOE
OTBEPCTUE HA NIMLEBON NaHenun wuta (cMm. MpunoxeHne A
npwuc. 5.2, a).

4. BcTtaBuTb puKcaTtopbl M3 KOMMJIEKTA MOCTaBKN B
0TBEPCTUS Ha BOKOBLIX CTEHKax npubopa (puc. 5.2, 6).

5. C ycunuem 3aBepHyTb BWHTBI M4 x 35 u3
KOMMeKTa MOCTaBkM B OTBEPCTUSIX Kaxaoro dukcaTopa
Tak, 4To6bl NPUBOP BGbIN NIOTHO NPUXAT K TIMLEBOW NaHeNn
wmTa.
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YctaHoBka npu6opoB DIN-pee4yHOro ucnonHeHusa
1. MoaroTtoBuTb MecTo Ha DIN-peiike ans yctaHOBKM npubopa.

2. YctaHoBuUTb npubop Ha DIN-peilky B COOTBETCTBUMM C
puc. 5.3.

3. C ycunuem npupaeutb npmbop k DIN-peiike B HanpaeneHuu,
nokKa3aHHOM CTPENKon, 40 dukcauum 3alenku.

-

Puc. 5.3. MoxTax npubopa
5.2.1. O6wme TpeGosaHus ¢ kpennennem Ha DIN-peiiky

5.2. MOHTaX BHELUHUX CBA3en

Mpu MoHTaxe pekomMeHayeTcs cobnoaath cneayoLme TpeboaHms.

1. MopknioyeHve npubopa crnenyeT nNpovs3BoauTb K ceTeBoMy duaepy 220 B 50 Ty, He
CBAI3AaHHOMY HEMOCPEeACTBEHHO C NMUTAHMEM MOLLHOIO CUI0BOrO 06opynoBaHus. Bo BHeLLHen Lenm
PEKOMEHIYETCH  YCTaHOBWUTb  BbIK/lOYaTeNb  MUTAHUS, obecneuynBalOLNi  OTKIIKOYEHME
npubopa oT CETU 1 NaBkue npegoxpaHnTenn Ha Tok 0,5 A.

2. CxeMmbl NOAKIIOYEHUS OATYMKOB K Mpuvbopam pasiuyHbix Moaudukauuvin npuBefeHbl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ 4aTinkom NpuBeaeHbl B Tabn. 5.1.
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MNapameTpbl AIMHUM CBS3U NPUGOpPa C AaTYMKamMm

Ta6anua 5.1

Tun paTunka ANvHa NUHUN, M, ConpoTtusneHue UcnonHeHue nuHun
He Gonee nuHum, Om, He Gonee

TepmomeTp 100 15.0 TpexnpoBogHas, NpoBoaa

CONPOTMBNEHUS ’ pPaBHOW JIMHbI U CeYEHNS
TepMoanekTpoaHbIv

Tepmonapa 20 100 kabenb
(KOMNEHCaUVOHHBbIN)

YHUOULMPOBAHHbI

CUrHaN NOCTOSAHHOIO 100 100 JByxnpoBoaHas

TOKa

YHUDULMPOBAHHbIA

CUrHan HanpskeHus 100 5,0 JlByxnpoBoaHas

NMOCTOSAHHOIO TOKa

3. BcTpoeHHbIi B Npubop WCTOYHMK MOCTOSIHHOrO HanpsbkeHus 24,0224 B cnepyet
MCMob30BaTh ANS NMUTAHUS aKTUBHbLIX AATHYMKOB C aHa/I0roBbIM BbIXOA0M UM aHAIOrOBblE BbIXOAbI

npuobopa (n. 3.2.4).

BHumaHue. He gonyckaeTtcs nogknoyeHne K BCTPOEHHOMY B MPMBOP MCTOYHUKY HanpsixeHust 24 B

OQHOBPEMEHHO aHaNoroBbiX BXOO0B 1 BbIXOO0B.

a1




5.2.2. YKazaHus N0 MOHTaXy

PexomeHaaLumn no opraHn3aLmm MoHTaxa cneaytoLme.

MoaroToBuTb Kabenu ns coeguHeHns npubopa ¢ 4aTYMKOM, a TakKe C UCTOYHUKOM NUTaHus
220B 50w,

Ona obecneyeHns HafEXHOCTN 3NEKTPUYECKUX COEAVNHEHU I PEKOMEHAYeTCsl MCMoJib30BaTh
Kabenn MefHble MHOFOXMIbHbIE, KOHUbI KOTOPbIX Mepen MOAK/YEHMEM crnedyeT TuiaTesnbHO
3a4NCTUTb U 3aNyAUTb. 3a4MUCTKY XUn kabener Heob6Xo0AMMO BbIMOJHATbL C TAKMM PacHeToM, YTOObI
NX OrofieHHble KOHLbI MOCNe NOAK/oYeHus K Npubopy He BbICTynanu 3a npenesbl KNeMMHUKA.
CeueHvie xun kabenevi 40MKHO 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 kabener C  HapyXHbIM
amMameTpom ot 6 oo 12 mm.

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

Mpu npoknaake kabeneli cnepyeT BbIAENUTb JNMHUW  CBSI3W, COEAMHSIIOWME npubop
C [aTynkoM B CaMOCTOSITENIbHYIO TpaccCy (MM HECKOSIbKO Tpacc), pacnonaras ee (UM ux)
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OTAENbHO OT CUIOBLIX Kabenew, a Takxke OT kabesiein, Co3Aal0LLMX BbICOKOYACTOTHBLIE U UMMY/bCHbIE

nomexu.

BHumaHue. [1n14 3almThl BXOLOB Npnbopa OT BAUSHUSA NPOMBILLIEHHbIX 31€KTPOMarHUTHBLIX MOMEX
JIMHUKM CBSI3W npubopa C AaTiMkoM cnedyeT 3KpaHMpoBaTb. B kayecTBe 9KpaHOB MOryT ObiTb
MCMOMb30BaHbl Kak creuuasnbHble Kabenn ¢ 3KpaHMPYOLWMMKU OrnfieTKaMu, Tak U 3a3eMJIeHHbIe
cTajibHble TPyObl MOAXOASALWEro AvameTpa. OkpaHbl kabener C 3KPaHMPYOLMMU OMjieTkamu
cnepyeT NOAKMOYUTb K 3a3EMJIEHHOMY KOHTAKTY B LUTE YNPaBieHUs.

5.3. NogknioyeHue npndéopa

CoeanHeHve npubopa C WCTOYHMKOM MUTAHUSA (CETblO) WM AaTYMKOM TMPOM3BOAUTCS
Mo COOTBETCTBYIOLUMM CXEMaM, NMpuBeAEHHbIM B MpunoxeHnn b, ¢ cobniogeHneM M3noXeHHOwn
HWXe NOCNeaoBaTenbHOCTN AENCTBUNA:

1.
2.

3.

MopaxnounTb NPMGOP 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 INHUIO CBS3M «MPUBOP — AaT4NK» K NEPBUYHOMY Npeobpas3oBaTento U BXoay
npuoéopa;

MopkniounTb NNHKIO CBSI3U «MPUBOP — Harpyska» K WUCMOJSIHUTENIbHOMY MEXaHWU3My Wunuv
perucTpartopy v Bbixoay npubopa.
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BHumaHue. [ns 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOrO npo6os 3apsgamu
CTaTU4YECKOro 3JIEKTPUYECTBa, HaKOMNEHHOr0 Ha JMHUAX CBSI3UM «Mpubop — AaTiuk» nepep,
NOAKIOYEHMEM K KIEMMHUKY Mpubopa, ux Xunbl cnegyet Ha 1...2 cek coeavHWUTb C BUMHTOM
3a3eMJieHns WwuTa.

Mocne nopaun HanpskeHus NuTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCMPaBHOCTW AaT4nKa U IMHUM CBSA3M Ha UM@PPOBOM MHAMKATOPE 0TOOPA3UNTCS TEKYLLLEE 3HAYEHNE
n3MepsieMoli BenuuuHbl. Ecnv nokasaHusi npubopa He COOTBETCTBYIOT peasibHOMY 3HAYEeHUIo
N3MEPSIEMON BENNYMHBI, HEOOXOAMMO MPOBEPUTbL MCMPABHOCTb AAaTiMka M LLENIOCTHOCTb JIMHUN
CBSI31, @ TakXe NPaBUSIbHOCTb UX NMOAKITIOYEHMS.

BHumaHue. MNpy NnpoBepke NCNPaBHOCTU JaTymka 1 IMHUN CBS3M HEO0BX0AMMO OTKAIOYUTL NPUBOoP
oT ceTn nuTaHus. Bo nsbexaHne Bbixoga npubopa 13 CTPos Npu NMPOBEpKe Lenen Heobxoanmo
MCMoJIb30BaTb N3MEPUTENIbHBIE YCTPOCTBA C HANPsSXXeHneM 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@ pPOBOIN NHAMKATOP COOBLLEHNS, COOTBETCTBYIOLLLEr0 aBapuiMHon cutyauumn (cm. MpunoxeHne
[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).

BHumanue. lMpubop nHanumpyer:

e TemmnepaTypy «XOJIOAHOro crnas» — B Cilyd4ae KOPOTKOro 3aMblKaHUs TepMonapsbl;

e 3HAYEHWE HUXHEro npepena amanasoHa — B C/ly4ae KOPOTKOro 3ambikaHus gartymkos 0...1 B,
0...5MA, 0...20 MA n 06pbiBa gatumkos 0...5 MA, 0...20 MA;

* 3HayeHwe cepeamHbl guanas3oHa — B cilydae KOpOoTKOro 3amblikaHms gatyvka —50...+50 mB.
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B pexume PABOTA npubop ynpasnsieT BHELWHUM WCMOJIHUTENbHBIM YCTPOWCTBOM B
COOTBETCTBUMN C 3a[aHHbIM pexumMom padoTbl J1Y (n. 3.2.3). BusyasnbHbIl KOHTPOJSIb 32 paboTo
BbIXO[LHOIO YCTPOWCTBA AUCKPETHOr0 TUMa MOXET OCYLLECTBAATLCS OnepaTtopom Mo cBeToamomy
«K». 3acBeTka cBETOANOAA CUTHANU3UPYET O NepeBoae NOrMYeCcKoro yCTPOMCTBa N CBA3AHHOMO C
HUM BbIxoga B cocTosiHue BKJTKOYEHO, a raweHue — B coctosHne OTKJTKOYEHO.

BHumaHune. Npu ncnonb3oBaHuM aHanoroBoro Bbixoga (BY tuna U wnmn Y) ceetogmnopn «K» He
3a4EeNCTBOBAH.

6.2. Pexxknm MIPOrPAMMWUPOBAHMUE

Pexxum MPOrPAMMWPOBAHUME npeaHa3HayveH ons 3aaaHns 1 3anmcu B 3HEProHe3aBMCMYHO
namsaTtb npubopa Tpebyembix Npu SKcryatauum nporpaMMmMpyeMblx MapameTpoB. 3afaHHble
3Ha4YeHMs NapamMeTPOB COXPAHAOTCS B NaMATH NPUOopa Npu BbIKIOYEHUN NMUTAHWS.

MpumeuyaHus.

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. 3HaueHve napametpa b1-7 onpenenser TOHHOCTb OTOOPAKEHMS MHOMKALMN N MACLLTAOMPYET 3HAYEHUS U
IvanasdoHbl napametpos T, A, A1-3, A1-4, b1-5 1 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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Ecnu B TeyeHune 20 cek B pexume NMPOTPAMMWPOBAHUME He npon3BOAMTCS Onepaunin ¢
KHOMKamu, Npnbop aBToMaTM4eckn Bo3BpatllaeTcs B pexum PABOTA.
B npu6ope ycTtaHOBNEHO ABa YPOBHSI MPOrpaMMUPOBaHUS.

Ha nepBomMm ypoOBHe OCyLLleCTBNSETCH
NPOCMOTP U U3MEHEHWE 3Ha4YeHU NapameTpoB
perynupoBaHus: yctaBku T un ructepesunca A. Bxon
Ha nepBbIn YPOBEHb nporpaMMmMpoBaHns
OCYLLECTBASETCS KPATKOBPEMEHHBIM HaXaTneMm Ha

I'[PDI'.l

KHOMKY . MNocnepoBaTenbHOCTL PaboThl C
NprMGopPOM Ha NEePBOM YPOBHE NPOrpaMMMpPOBaHUS
npveeneHa Ha puc. 6.1.

Ha BTOpOM YypOBHe MNpPOrpaMMMpPOBaHUS
OCYLLECTBASIETCA MNPOCMOTP U  Heobxoaumoe
N3MeHeHne PYHKUMOHANBHbBIX napamMeTpoB
npubopa. PyHKUMOHaNbLHbIE NapaMeTpsl npubopa
pasgeneHbl Ha rpynnel A n b. B rpynne A
HaxoOsaTCs MapaMeTpbl, OMpPeaensiowme oruky
paboTel npubopa. B rpynne b - napameTpbl,
oTBevaloLme 3a HACTPOMKY N3MEPUTESbHOM YacTun
npubopa.

-
- m Pexum PABOTA

- el i 1

[ ] 3anasue yerasku ana JTY
(wamenerwe & uanasone |

A
| paboTsl faT4MKa) |

i'[f] “Banaie rciepeanca ana 1Y |

— #N| (mamerenwe ot 0 0o BepxHerc
~ npeaena iManasoHa

R M _ i

Puc. 6.1. NocnegoeatensHocTb paboTsl C
npubOpPOM Ha NEepPBOM YPOBHE NPOrPaMMMUPOBAHNS

Moanpo6Hoe onvcaHve NapaMeTpoB NpueseaeHo B MpunoxexHun B.
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Bxog, Ha BTOPOIi ypOBEHb NPOrpaMM1pPOBaHUS OCYLLECTBASIETCS HAXATUEM U yAepPXUBAHNEM

nPOr.
KHOMKM | He meHee 3 c. MNMocnenoBaTenbHOCTM NPOLEAYPLl NPOrpaMMUMpPoBaHns npubopa Ha
BTOPOM YpOBHE A1 o6eunx rpynn

napamMeTpoB MpWBEAEHb HA PUC. § 7 G| ™| Pewew PAOTA
6.2+6.4. Tix

[ns 3aWwmThl NapamMeTpoB OT ——
HEeCaHKLUMNOHNPOBAHHOIoO He Menee 3 cex. ¥V  ——m——————_——

M3MeHeHMs pPabouymx pPexumMoB B
npubope cnyxat napamMmeTpsl
cekpetHoctTn AO0-0 un b0-0, B
KOTOPbIX YyCTaHaBNMBaETCs 3anpeTt
Ha  n3MeHeHue napameTpoB
COOTBETCTBYIOLEN  rpynnbl U
napameTpoB perynnposanus. Mpu

YCTaHOBNIEHHOM 3anpete
paspellaeTcs TOMbKO NPOCMOTP

panee 3afaHHbIX  3Ha4YeHUN Puc. 6.2. NocnegoeatensHocTs paboTsl ¢ npuGopom
napameTpos STvX rpynn. Ha BTOPOM YPOBHE NPOrpaMMMpOBaHms

Joctyn K 3TUM napameTpam

CEKPETHOCTM OCYLLECTBIAETCA TONIbKO Yepes Kombl:
e [Anarpynnbl napameTpos A koa noctyna {35;
e ana rpynnsl napametpos b kog nocrtyna 24a.

BHumanue. 115 Bo3BpaTa BCEX 3aBOACKNX YCTAHOBOK HE0BX0AMMO HabpaTthb kog, f iB.
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Puc. 6.3. MocnepoearensHocTb paboTul ¢ npubopom Ha BTOpOM
ypOBHE NporpaMMHpoOBaHKMA (ANs rpynnsl napameTpos A)
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Puc. 6.4. MocnegosarensiocTb paboTel ¢ npubopom Ha BTOpoM
YPOBHE NporpaMmMHUpoBaHua (ana rpynnel napametpoe 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. OcTnpoBka npubopa

BHumanue! (OcTmpoBky npubopa [OMKHbI BLINMOAHATL NMUA, UMEIOLME COOTBETCTBYIOLLYIO
kBanudurkauuio n Heobxoanumoe 0b6opyaoBaHMeE.

Mopspok oerncTeuni Npu IOCTUPOBKE NpuBeaeH B MNMpunoxeHun E.
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8. MapkupoBka npubdopa

Ha kopnyc npru6opa 1 NpUKpenneHHbIX K HeMy Tabnykax HaHOCATCS:

HanMeHoBaHue npmnbopa;

cTeneHb 3awwmThl kopnyca no FOCT 14254;

HanpsbKeHne W1 4acToTa NUTaHUS;

notpebssemMas MOLLHOCTb;

KNacc 3alWmThbl OT NOPaXeHus anekTpuyeckum Tokom no NOCT 12.2.007.0
3HaK YTBEPXAEHMS TUNa CPeACTB U3MEPEHNIA;

3Hak cooTBeTcTBMA no FOCT P 50460;

3aBOACKOIN HOMepP Npubopa 1 rof, Belnycka.

Ha ﬂOTpeﬁI/lTeﬂbCKle Tapy HAHOCATCA:

. HanMeHoBaHue Npmbopa;
. 3aBOACKON HOMepP Npubopa 1 rof, Bbinycka.
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9. YnakoBka npu6opa

YnakoBka npubopa npoussBoamtcsa B cootBeTcTBUMM ¢ TOCT 23088-80 B mOTpebUTENbCKYIO
Tapy, BbINOMHEHHYIO U3 KOpobouHOro kapToHa no FOCT 7933-89.
YnakoBka nagenun npm nepecbiike noytor no FOCT 9181-74.

10. TpaHcnopTUPOBaHUE U XPaHEeHUue

10.1. Mpnbopbl TPAHCNOPTMPYIOTCA B 3aKPbITOM TpaHcnopTe ftoboro Buaa. Kpennexve tapbl B
TPaAHCMOPTHbLIX CPEACTBAaX AO/MKHO MPOM3BOAUTLCS COMacHO npaBuiaM, AEUCTBYIOLWMM Ha
COOTBETCTBYIOLLMX BUAAX TPAHCMNOPTA.

10.2. YcnoBusi TpaHCNOPTUPOBAHUS AOMKHbI COOTBETCTBOBATL ycnoBusaM 5 no FOCT 15150-
69 npu TemnepaTtype oKpyXxawLero Bosayxa oT MuHyc 25 no +55 °C ¢ cobnioneHnem Mep 3amThbl
OT yAapOoB 1 BMOpaumii.

10.3. MNepeB0o3Ky OCYLLECTBAATL B TPAHCMOPTHOM Tape MOLUTYYHO MU B KOHTENHEPAX.

10.4. YcnoBus xpaHeHWss B Tape Ha cknage W3roToBUTENs U NOTPeduTens LOMKHbI
cooTBeTcTBOBaTh ycnoBuaMm 1 no [OCT 15150-69. B Bo3ayxe He [OMKHbI MPUCYTCTBOBATb
arpeccuBHbIE NMPUMECHU.

Mpnbopkl cnepyeTt XxpaHUTb HA CTENaxax.
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11. KomnnekTHOCTb

Mpnbop Twr.
MacnopTt Twr.
PykoBOACTBO MO aKkcnayaTauum Twr.
[apaHTUNHBIN TanoH Twr.

12. FapaHTuiiHble oO0a3aTenbCcTBA

12.1. 3roToBuTENb rapaHTUPyeT COOTBETCTBME Npubopa TpebosaHmam TY npu cobnaopeHnum
YCNOBUIA 3KCMyaTaLmm, TPAHCMOPTMPOBAHWS, XPAHEHUS U MOHTaxa.

12.2. MapaHTUinHbIA CPOK KCMyaTauum — 5 neT co AHS NPOoAaxu.

12.3. B cnyyae Bbixoga npubopa U3 CTPosi B TEYEHNE rapaHTUAHOINO Cpoka npu cobnioaeHnn
Nnosb30BaTENIEM YCIOBUI SKCMTyaTaumm, TPAHCNOPTUPOBAHNS, XPaHEHUS 1 MOHTaxa npeanpusatme
M3roToBUTENIb 00A3yeTCs OCYLLECTBUTL ero 6ecnniaTHbIn PEMOHT UK 3aMEHY.

12.4. Tlopsgok nepepaydn nu3genns B peMOHT COAEpPXaTcsa B Mnacrnopte M B rapaHTUMHOM
TanoHe.
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MpunoxeHune A. FaGapuTHble YepTeXU KOPNycoB Npudopa

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

Kpennexus H.
Yronok

60
T 105

KPOHWITERH

£130
115

Puc. A.1. Npubop HacTeHHoro kpennexns H

MpumeuaHmne. 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.

dukcaropsl JIMUEBaA NaHenb WHTa

Q

Puc. A.2. Mpubop wuroeoro kpennenus L1
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Ha pwuc. A.3 npuBeneHol
kpennexus LL2.

rabapuTHble W YCTaHOBOYHbIE YepTexu npubopa LWUTOBOro

NALIEBARA NAHENb LWMTa

>203

42402

Puc. A.3. Npubop wmtosoro kpennenus LLI2
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Ha puc. A.4 npuBeaeHbl rabapuTHbIE N YCTAHOBOYHbIE YEePTEXN npubopa C KpernsieHnemM Ha
DIN-periky.

90
44

"“““5-"-3--.- '_____,j’_%_rﬂ-—‘
Puc. A.4. MpuGop ¢ kpennennem Ha DIN-peiiky [
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MpunoxeHne B. Cxembl noaknioyeHusa npmoéopa
HasHayeHne KOHTaKTOB KNeMMHbIX KOI040K NprbopoB npueeaeHo B Tabnuuax 6.1, 6.2.
Ta6nuua 6.1

HasHayeHue KOHTAKTOB KJIEMMHOW KONOAKU npubGopa B HacTeHHoM H n wuTtosom L1,
L2 ncnonHeHusix KOpnycoB

Homep KoHTakTa Ha3sHayeHune Homep kOHTakTa Ha3HavyeHune
1 Cetb90...245B 9 Bxopn, 1-1
2 Cetb90...245B 10 Bxog 1-2
3 Bbixog, 1-1 11 Bxop, 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He Ucnonb3ytTcs
6 14
7 He MUCMosb3YITCs 15 -24 B
8 16 +24 B
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Tabnuua B.2
HasHayeHue KOHTAKTOB KJIeMMHOI Konoaku npuéopa B DIN-peeyHoM [l ncnosiHeHUu
Kopnyca

Homep Ha3HayeHune Homep koHTakTa Ha3HayeHune
KOHTaKTa
1 Cetb90...245B 9 +24 B
2 Cetb90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixon, 1-2 12 He ucnonb3aytotcs
5 Bbixog 1-3 13
6 14 Bxop, 1-3
7 He ncnonbayiotcsa 15 Bxopn 1-2
8 16 Bxon, 1-1

Ha puc. B.1 + B.12 npuBeaeHbl cxeMbl NOAKIIO4EHWS Npubopa.

Buixog X-1 I —» % Buixog X-1 | | U
E::]Wf BaxogX-2 — B Buixop X-2 Pi
— Buixop X-3 +—> : @ Buixop X-3 —[EJ—G +U,
VD1
Puc. b. 1. Cxema nogxnioueHna Harpy3ku Puc. B.2. Cxema noaxnio4eHns Harpy3km K
Kk BY tTuna P BY tvna K
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Buixop X-1

@ Buixop X-2
Buixog X-3

dasa

47...68 Om

0.1x630 B

Puc. 6.3. Cxema nogxnioueHusa cunoeoro cumuctopa k BY tuna C

— o ¢dasa
R2
| 47...68 Om
Buixog X-1
1
=
Cc1
Buixon X-3 T 0.1x630 B
Ruarp
—AAF—N

Puc. B.4. Cxema noaxnoyenns kK BY Tuna C asyx TnpucTopos,
NOAKNIOYEHHBIX BCTPEYHO-NapannensHo
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TPMA1 vsi gm 47...680m
Boixopg 1-1 R2 == C10.1x630B
Buixop 1-2
Buxon 1-3 5...20 KOM
Bbixop 2-1 |
Bobixon 2-2 vs2 ﬂns 47...680m
Bbixon 2-3 R4 =L £20.1x630B
5...20 KOM
Rﬁ"'53 ﬂns 47...680m
I 03 0.1 )(5308
5...20 kOm

Puc. B.5. Cxema nogxnio4eHus Tpex CUMUCTOPHbBIX onTonap
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é Buixog X-1
ga —{ Boixop X-2 +U,
< [—{ Bbixon X-3 {1 o - U,
Ry

Ry=0... 1000 Om
Puc. b.6. Cxema nogknioueHus Harpy3ku K BY runa U

@ — Bexog X-1 ———— +U,, Buixopg X-1 +

o 100 Om

Al Beixop X-2 l -« 1— Boixop X-2 TeepgoTensHoe
< || Buixog X-3 A “Uner Buixop X-3 pene

H
2... 10 kOm

Puc. B.7. Cxema nogxnioueHus Harpy3sku kK BY Tuna ¥ Puc. B.8. Cxema nogxniovenmnsa k BY tuna T
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TC Bxop x-1
T,°C Bxon x-2
Bxop x-3

Puc. b.9. Cxema nogknioueHus
TepMoMeTpa CoONnpoTUBNEHUS

Bxop x-1

Bxop x-2

Bxop x-3

Puc. B.11. Cxema nogxnioyexus
aKTUBHOTO JaTYUKA C BLIXOAOM
B BuAe HanpsxeHusa -50 ... 50 mB
wm0...1B
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Bxop x-1
m + Bxop x-2
<—_ Bxop x-3
Puc. B.10. Cxema nogxknioueHus
TEpMO3NEeTPUYECKoro
npeobpasoearens
Bxop x-1
+
[ —* Bxop x-2
® R, _
Bxop x-3

R,=50,000 = 0,025 Om

Puc. B.12. Cxema noknioueHua
aKTMBHOIO AaT4MKa C TOKOBbIM
Beixogom 0...5,0... 20

wnu 4 ... 20 mA



MpunoxeHue B. Nporpammupyembie napamMeTpbl

MpunoxeHve copepxuT MepeyeHb NporpaMmmpyemblx napameTpoB npubopa B TabiMYHOM

Buze.

MporpamMmmupyemMble NapamMeTpbl NpeacTaBneHbl B Tabn. B.1.

Ta6nuua B.1
Mepe4yeHb NporpaMmMmpyemMbix NnapamMeTpoB
MapameTtp Aonyctumble KommeHTapum 3aBopckas 3HaueHus
OGoauaqeuue| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
IOCHOBHbIE NapamMeTpbl peryiupoBaHus
*Tyer. YcTaBka ons -999...9999 [eq .n3am.] 30.0
perynupyemom
BENNYUNHDbI
*A 'mctepesnc 0...9999 [eq .n3m.] 1.0
KoMnapatopa
nnm nosnoca
nponopLmo-
HaJIbHOCTU

M-perynatopa

65




MpopomxkeHue Tadn. B.1

MapameTp

OGoaHaHeHue|

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopckas
yCTaHOBKa

3HayeHus
nonb3oBaTens

Mpynna A. MapameTpbl, OoNUCbIBalOLLUE JIOTUKY paboTbl npubopa

AO0-0 MapameTp
CEKPEeTHOCTN
ans rpynnesl A

01

Pa3pelueHo n3meHsTb
napameTpbl perynnpo-
BaHWUS M napameTpbl
rpynnbl A

02

3anpeweHo n3MeHNATb
napameTpbl rpynnsl A,
npu 3TOM BO3MOXHO
M3MEHsATb MnapameTpsbl
perynmposaHus

03

3anpeLweHo N3MeHsATb
napameTpbl rpynnbl A,
a Takke napameTpbl
peryanpoBaHus

01

Al1-1 Pexum paboTbl

ny

oFF

BbIKJIIOYEHO

01

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

02

YCTpPOMCTBO CpaBHe-
HUS: obpatHbIi
rmcrepesunc (ona
oxnagurens)

03

YCTPOMCTBO  CpaBHe-
HUSI: M-o6pa3Has
XapakTepucTuka

oFF
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MpoponmxeHue Tadbn. B.1

MapameTp Aonyctumble 3aBopckas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3osaTens
04 YCTPOMCTBO CpaBHe-
HUS: U-o6pa3sHas
xapakTepucTvka
05 M-perynatop: npsiMo
NPONOPLIMOHANbHBI
3aKOH (HarpeBaTesib)
06 MN-perynsTop: o6patHo
NPOMOPLMOHANbHbIN
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
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MpoponmxeHue Tadbn. B.1

MapameTp Aonyctumble 3aBopckas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonek3osarens
A1-5 3apepxka 0...99 [cek] 0
BKOYeHns BY
A1-6 3apepxka Bbl- 0...99 [cek] 0
Kno4yeHusa BY
A1-7 MuHnmansHoe 0...1000 [cek] 0
BPEMSI  Haxo-
xpeHna BY Bo
BK/IIOYEHHOM
COCTOSIHUM
A1-8 MuHnManeHoe 0...1000 [cek] 0
BPEMS  Haxo-
xaeHnss BY B
BbIK/IIO4YEHHOM
COCTOSAHUN
A1-9 CocTtosiHue BY oFF BbIK/OYEH 0 % oFF
npu MOLLHOCTW )
HENCNpaBHOCTN on BKJIO4EH (100 %
MOLLHOCTH )
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 ycTaHOBKa | nonb3oBaTens
b1-0 Kop tuna 01 Cu 50 (0=0,00426 °C™") 01
partyvka 09 50M (0=0,00428 °C™")
07 Pt 50 (2=0,00385°C"™")
08 50N (¢=0,00391°C™)
00 Cu 100 (¢=0,00426 °C™)
14 100M (0=0,00428 °C™")
02 Pt 100 (¢=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 1000M (0:=0,00391°C™)
39 Ni 1000 (¢=0,00617 °C™")
15 53M (0:=0,00426 °C™')
04 TXK (L)
20 TXK (J)
19 THH (N)
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MpoponmxeHue Tadbn. B.1

MapameTp Aonyctumble 3aBopckas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3osaTens
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 HanpsixeHve
-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
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MpogonmxeHue Tabn. B.1

MapameTtp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopckas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-3

Pexum paboThbl
BblUMC/INTENSA
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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MpopomxkeHue Tadn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopckas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-8

Monoca

0.0...30.0

[eq. n3am.]

30.0

undposoro
bunbTpa

[MocTosHHasn 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. Ana napametpa A1-1 gOCTYMNHbI 3HAYEHUSA:
. 01...04 v oFF, ecnun BY gnckpeTHoro Tuna;
. 05...07 n oFF, ecnn BY ananorosoro tuna.
2. MapameTtpbl A1-3 u A1-4 pocTynHbl AN pegakTupoBaHus, ecnu JIY pabotaeT B KayecTBe
perucTpaTopa (COOTBETCTBYET 3Ha4yeHuto napametpa A1-1 =07).
3. NapameTpbl A1-5...A1-8 foCTynHbI A9 peaakTupoBaHus, ecnv J1Y paboTaeT B Ka4ecTse YCTPONCTBa
CpaBHeHMs (COOTBETCTBYET 3HavYeHuo napametpa A1-1=01...04).
4. MNapameTtpbl b1-3...b1-6 pocTynHbl AN  pefakTMPOBaHUS, €CAM Ha BXOAE WCNONb3yeTcs
YHUPULMPOBAHHBIM JATYMK (COOTBETCTBYET 3Ha4YeHuto napameTpa b1-0=06,10...13).

* - OTMEYEHbI NapaMeTPbl, 3HAYEHNSA KOTOPbIX MEHSOTCS NPU M3MeHEHUM napameTpos b1-7
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MpunoxeHue I' CoeguHeHne TepMOMETPOB COMNPOTUBJIEHUS C
npuGopomM no ABYXNpPOBOAHONK cCxeme

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

CoenuHeHne TepMomMeTpa ¢ NpuGOPOM Mo ABYXMPOBOOHOW CXemMe NMPOU3BOAMTCS B ClyyYae
HEBO3MOXHOCTW UCMOJIb30BAHUS 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 kKoMneHcaumm 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) MopaTb 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 YKa3aHHbIX AeACTBMIA NPUOOP FrOTOB K AanbHenLeln paboTe.
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MpunoxeHune [. BO3MOXHbIe HEMCNPaABHOCTU U CNOCOObI UX

yCcTpaHeHus

B Ttabn. [.1 npeacTasfieHbl 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

75




MpogomxeHue Ta6bn. .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

I- -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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MpogomxeHue Ta6bn. .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 | 3agaH HEeBEPHbIN pexum | 3agatb B napametpe A1l-1
YCTPOICTBO paboThl norvyeckoro | Tpedyembiii pexum paboTsl (CM.
ycTponcTea Mpwunoxenwne B)
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MpogomxeHue Ta6bn. .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

3apatb 3HayeHve napameTpoB
A1-7 n A1-8, pasHoe O (cm.
MpwunoxeHne B)

3anaHa 3aaepxka BbIK/OYeHUs
BbIXOAHOIO YCTPOWCTBA

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

HeBo3MOXHO N3MEHUTb
3HayeHus napameTpoB T u
A

BruicTaBneHa 3awmTta oT
M3MEHEHNS YCTaBOK

3apatb B
3HavyeHne 01
MpunoxeHue B)

napametpe AO0-0
i 02 (cm.

Henbasa N3MEHUTb
napamMeTpsbl rpynnobl A
nunn) 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  [OKHA  MPOU3BOAUTLCS  TONBKO  KBAMUUMPOBAHHBIMU
METPOJIOrMYEeCKMX CNYX6 NPV YBENNYEHUM MOTPELIHOCT M3MEpPEeHUst BXOAHbLIX MapamMeTpoB CBEpX
YCTaHOBNEHHbIX 3HAYeHuWin. MPon3BOAMTCS I0CTUPOBKA TONIBKO aHAIOrOBbIX BbIXOAOB. YHMBEpPCASbHbIE
BX0Abl Npnbopa 0651a4a10T BbICOKOV TOHHOCTBLIO N3MEPEHUS U He TPEOYIOT IOCTUPOBKM.

cneunanmncrtamMmum

E.2. KOcTupoBka BbIXOAHbIX LUndppoaHanoroBbix nNpeodpa3osarenei

«napameTp-Tok» 4...20 MA (Bbixog Tuna N)

MopkniounTb K I0CTUPYEMOMY BbIXO4y Harpysky Ru, u
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.

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

lOcTnpoBka 3akniovyaetcs B nogdopke KoapPuuMeHToB ans
MUHMMaNIbHOMO 1 MaKCUMasibHOIO 3HAYeHUSI BbIXOOHOMO ToKa.
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OcTpoBka MMHMMaNbHOro 3Ha4eHns (4 MA) BbIXOAHOIO TOKa:

BONTU B pEXNM 3a4aHNs Koaa nyTem HaXxatuna n yaep>XXaHma He meHee 3 ceK. KHOMKun

a [w
3a4aTb KHOMNKamMu |Z 1 M| 3navenue kopa toctuposku — 200

nPaQr,
HaxkaTb KHOMKY D Ha umdpoBomM nHamkatope npnubopa NOABMTCA 3HAYEHNE napameTpa

nonbopa, COOTBETCTBYIOLLEE MUHMMANIBHO BO3MOXHOMY 3HAa4YEHMIO BbIXOOHOMO TOKA;

A, N ;
KHOMKaMu " Ha NMUEBOV NaHenn npubopa yCTaHOBUTbL Takoe
3HayeHMe napameTpa nogdbopa Ha wuHAMkKaTope npubopa, HTOObI
nageHve HanpsbkeHns Ha Mara3vHe COMpOTUBAEHNA OblIO PaBHO
2,00+0,02 B (4TO COOTBETCTBYET MUHUManbHOMY TOky 4 MA). 370
3HaYeHME KOHTPOJIMPYETCS MO NokasaHusaM BonbTMeTpa B1-12;

HaXkaTb KHOMKY mr'l. Mpubop nepenpeT B pexxum PABOTA.

KOcTupoeka makcumanbHOro aHayeHus (20 MA) BbIXOAHOIO TOKa:

BONTU B pEXNM 3a4aHns Koaa nyTem HaXxatuna n yaoep>XXaHma He meHee 3 cek. KHonku IE;

Py h YA
3apaTb kHonkamu [N 1 M spayenne kopa tocTuposku — 20 F;

nPaQr,
HaxkaTb KHOMKY D Ha umdpoBomM nHamkatope npnubopa NOABMTCA 3HAYEHNE napameTpa

B1-12

nonbopa, COOTBETCTBYIOLLEE MUHMMANIBHO BO3MOXHOMY 3HAa4YEHMIO BIXOOHOMO TOKA;
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A, M .

KHOMKamMu n Ha NMLEBOM naHenu npubopa YCTaHOBUTb
Takoe 3HavyeHwe napameTpa noabopa Ha mHaukatope npubopa,
4yTOObI NafEHNE HaMNPSXEHUs Ha MarasvHe COMpOTUBAEHUI GblNo
pasHo 10,0x0,1 B (4TO coOOTBETCTBYET MakCuMmManbHOMYy TOKy 20
MA). OTO 3Ha4yeHMe KOHTPOMPYETCSH MO NOKa3aHWSIM BONbLTMETPA

B1-12.

. HaXxaTb KHOMKY @. Mpnbop nepenpet B pexxum PABOTA.

7

B1-12

E.3. lOcTupoBka BbiXogHbIX undpoaHanoroebix npeodpasoBartenei
«napameTp-Hanps>xeHue» 0...10 B (Bbixog Tunay)

MopgkniounTb K 10CTUPYEMOMY BbIXOAy Harpysky Ru, un
BOJITMETP cornacHo puc. E.2. B kadectBe Ru MOXHO
MCNOoNb30BaTb MarasvH conpotmeBneHnin P4831 mnnn nopo6HbIn
€My C KJ1acCcoM TO4YHOCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npubop ¢ knaccom To4HocTn He 6onee 0,05, Hanpumep B1-12.
YcTaHOBUTb Ha MaraauHe 3HavyeHue conpotusneHuns 2000,00 Om.

MopmaTb nuTaHue Ha npubop. Ha umdpoBOM MHOMKATOPE
npubopa oToOpasnTCA  Tekyllee 3HavYeHne unamMepsieMon
BeNMYMHbI. MNpubop Haxoautcs B pexnme PABOTA.

lOctupoBka 3aknioyaeTcss B noadopke KoadOULMEHTOB ANst
MUHMMaNIbHOrO Y MaKCUMaslbHOIO 3HAYEHNS BLIXOAHOIMO TOKa.
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OcTpoBka MMHMManbHOro 3Ha4eHuns (0 B) BbIXOAHOIO HanNpPsHXXeHns:

BOWTM B PEXMM 334aHUS KOJA MYTEM HaXaTUs U yAepXaHus He MeHee 3 CeK. KHOMKK
A b YA
3a4aTb KHOMKaMM IZ 1 M| 3navenue kopa toctuposku — 200

nPaQr,
HaxkaTb KHOMKY D Ha umdpoBomM nHamkatope npnubopa NOABMTCA 3HAYEHNE napameTpa
noan6opa, COOTBETCTBYIOLLEE MUHMMANIbHO BO3MOXHOMY 3Ha4E€HMIO BIXOOHOMO TOKA;

A, ¥ ”

KHOMKamMu 7 Ha NMUEBOVM NaHenn npubopa yCTaHOBUTbL Takoe
3HayeHMe napameTpa nogdbopa Ha wuHAMKaTope npubopa, HTOObI
nafieHne HanpskeHUsl Ha Maras3uHe COMpOTUBEHUI OblIO PaBHO
0,00+0,02 B (4TO COOTBETCTBYET MMHMMaNIbHOMY HanpsbkeHuio 0 B).
OT0 3HAYEHNE KOHTPONMPYETCH NO NokadaHuam BonbTMeTpa B1-12;

HaXkaTb KHOMKY mr'l. Mpnbop nepenpeT B pexxum PABOTA.

B1-12

IOcTupoBka makcumanbHoro 3Ha4yeHus (10 B) BbIXoAHOro HanpsXXeHus:

BOVTY B PEXUM 3aJaHNs KoAa NyTem HaxaTus 1 yaepxaHusa He meHee 3 cek. KHomnku IE;
A b YA
3a4aTb KHOMKaMu |Z 1 M| 3navenue kopa toctuposku — 20 1

nPaQr,
HaxaTb KHOMKY D Ha uncdpoBom nHamkatope nprubopa nosiBUTCS 3HaYeHve napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKA;
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A,N ,
KHOMKamm n Ha NMUEBOW naHenn npubopa YCTaHOBUTb

Takoe 3HavyeHwe napameTpa noabopa Ha mHaukatope npubopa,
4yTOObI NafEHNE HaMNPSXEHUs Ha MarasvHe COMpOTUBAEHUI GblNo
pasHo 10,0x0,1 B (4TO COOTBETCTBYET MakCUManbHOMY
HanpsxeHnto 10 B). 3To 3HayeHMe KOHTpoAupyeTcs Mo
nokasaHusam BosibTMeTpa B1-12.

HaXxaTb KHOMKY @. Mpnbop nepenget 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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