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HacTosawmin [OKyMeHT SBNAETCA penpe3eHTaTUBHbIM BapuaHTOM pPYKOBOACTBa Mo
akcnnyataumm TPM1, wuaeHTMYHbIM NO coAepXaHWMIO 3TanoHy pykoBoAacTBa Mo
akcnnyaTtauum KYB®. 421210.002 P3, npowepgwemy cepTtudukauuio B KOMMNEKTe C
npubopom B PefepanbHOM areHTCTBE MO TEXHMYECKOMY PErynmMpoBaHUI0 U METPOJIOTUM.




BBepeHune

Hactosiwwee  PykoBogcTtBO Mo akcnnyatauuu — npegHasHayeHo  Anst  O3HAKOMIEHUs!
obcnyxuBaroLLero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEN, TEXHUYECKON
aKcnnyatauven n obcnyxXvBaHnem nM3MepuTens-perynsaropa MMKpONpOLECCOPHOro OAHOKaHarbHOro
TPM1 c yHuBepcanbHbIM W3MepUTENbHbIM BXOAOM (B JdanbHeMWweM MO TEeKCTYy WMEHYeMOoro
«rpubop»).

Mpubop BbINyckaeTCst COrMacHO TEXHUYECKVM YCIOBUSIM U UMeeT cepTudmkat cootetctaust [OCT-P.
Mpubop 3aperucTprpoBaH B 'ocyapCTBEHHOM peecTpe CpeacTB U3MEPEHUIA.

Mpubop cootBeTcTByeT FOCT P 52931-2008 1 OTHOCUTCS K U3AENMSM FOCYOapCTBEHHON CUCTEMbI
NPOMBILLMEHHBIX MPUOOPOB 1 cpeacTB aBTomMaTusaumu. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JENCTBMAM M MO YPOBHIO M3My4aeMbIx pagmonomex Npubop cooTBeTCTByeT 060pyAOBaHMIO kracca A no
[OCT 51522-1999 (M3K 61326-1).

Mpnbop obnapaeT ynyyweHHbLIMU N0 CPaBHEHWIO C NpeAblaYLLe cepuert XapakTepucTukaMu:
e BbICOKas MOMEXOYCTONYMBOCTb K SNIEKTPOMAarHUTHbIM BO3AENCTBUSM;
e yBENMYEHHbIN CPOK rapaHTuuW, rapaHTUHbIA CPOK 0BCnyxmnBaHus coctaensiet 5 ner;
e MOBbIlEHVWE YHMBeEpcanbHOCTU npubopa, nossonsilee 6Gonee rMBKo KCNoONbL3OBaAThL
npnGOpPbI M YMEHBLUWUTL X HOMEHKNATYpPY 3@ CHET UCMOMb30BaHUS:
= yHUMBepcasbHbIX BXOAOB;
. BCTPOEHHOTO WCTOYHMKA HanpsxkeHns 24 B AnA nuTaHus akTUBHbIX [OaT4WKOB,
BbIXOAHbIX aHanorosbix ycTponcTs (LIAM) nnu gpyrmux HM3koBonbTHbIX Lene ACY.
Mpubopbl BbINyckatoTca knacca ToyHoctu 0,25; 0,5. Kmacc ToyHOCTM 3aBUCUT OT Tuna
NOAKMIOYaEeMOro BHELLHEro AaTymka.



Mpnbop un3roTaBnMBaeTCqd B PasNMyHbIX MOAMMMKAUMAX, OTNMYaOWMXCS APyr OT Apyra
KOHCTPYKTVBHBIM MCMOMHEHMEM W TUMNOM BCTPOEHHOrO BbIXOAHOrO YycTponctea. WHdopmauma o
Moandukaumm npmubopa 3alwmdpoBaHa B Koge NOHOro YCroBHOIO 0603HaYeHus:

TPM1-X. ¥. X

[Tnn npubopa

| KoHCTPYKTMBHOE WCMIONHEHWE

l 0603HaYeHWe NeperyHoro npeobpasosatens

l THn BCTPOBHHOMD BLIXOAHOMD YCTPOHCTBA

KOHCprKTMBHoe UcnoJsiHeHue:

H _
wi -

w2 -

il _

KOPMYC HAaCTEHHOro KpenneHus ¢ paamepamu 130x105x65 MM 1 cTeneHbto 3awmTbl P44,

KOpMyC LMTOBOrO KpenneHns ¢ pasmepamy 96x96x65 MM M CTeneHblo 3alumTbl CO CTOPOHbI
nepepHen naHenu IP54;

KOpMyC LWMTOBOrO KpenneHuns ¢ pasmepamu 96x48x100 MM 1 CTeneHbio 3almTbl CO CTOPOHbI
nepegHen naHenu IP54.

kopnyc ¢ pa3mepamun 90x72x58 MM ans yctaHoBkuM Ha DIN-peliky U CTeneHbio 3almTbl CO
CTOpPOHbI NnepeaHen naHenu 1P20.

[abapuTHbIe YepTexu kopnycoB NpubopoB nNpuseaeHsbl B [Npunoxernn A.

Y — yHuBepcarnbHbI U3MepUTENbHbIN BXOA.



Tun BCTPOEHHOro BbIXxogHOro ycrpouctsa (BY):

O603Ha4yeHue
Tun BbIXOQHOrO 3nemMeHTa TexHuyeckne napameTpbl
BbiXoaa
P KOHTaKTbI AMEKTPOMATHUTHOT pene Tok He 6oree 8 A npu HanpsbkeHun He Gornee
250 B (50 'u)
K OnTonapa TpaH3aucTopHast MocTosiHHBIN TOK He Bornee 400 MA npu
n-p-n-tvna HanpseHun He 6onee 60 B
T Bbixoa ons ynpaBneHuns BHELUHUM BbixogHoe HanpsbkeHue 4...6 B, NOCTOAHHBIN TOK He
TBEPAOTENbHLIM pene 6onee 25 vA
Tok He 6onee 50 MA Npu NepPEMEHHOM HanpsXKeHUn
C OnTtonapa cuMucTopHas He Gonee 250 B (50 M)
Tok He 6onee 50 MA (Ha Kaxayto onTonapy) npu
c3 Tpy onTonape! GuMMCTOpHeIE nepeMeHHOM HanpshxkeHun He 6onee 250 B (50 Mu)
" LIAT «niapameTp — Toks MocTosiHHBIN TOK 4...20 MA Ha BHeLLHeW Harpyske
He Gonee 1 kOMm, HanpsixeHWe nuTaHus 12...30 B
MocrosiHHoe HanpsbkeHme 0...10 B Ha BHeLLHe Harpy3-ke
y LIATN «napameTp — HanpsxeHue» He MeHee 2 kKOM, HanpsbkeHre nutaHus 16...30 B

Mpumep 3anucu o6o3HaueHNst Npubopa B AOKYMEHTaLMM APYroi MPOAYKUMK, FAe OH MOXET 6biTb
NPUMEHEH:

N3meputenb-perynatop MMKponpoLecCopHbii oaHOKaHanbHbin TPM1-H.Y.P

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: TPM1-H.Y.P

Mpy 3TOM W3rOTOBMEHWIO W MOCTABKE MOANEXUT U3MEPUTENb-PErYNSTOP MUKPOMNPOLIECCOPHbIN
OfHOKaHarnbHbIi TPM1 B KOpnyce HacTEHHOro KpenneHus. Tun BCTPOEHHOro BbIXO4HOrO YCTPOMCTBA
— pene anekTpomMarHuTHoe.




1 HasHa4yeHue npubopa

MamepuTenb-perynsatop MMKpONpOLECCOPHbIN OgHOKaHanbHbIn TPM1 cOBMECTHO C nepBUYHbIM
npeobpasoBartenem (OaT4MKOM) MpedHasHauyeH AN U3MEPEHWUst U perynupoBaHus TemnepaTtypbl u
Opyrmx  usmyeckux napameTpoB, 3HauyeHWe KOTOPbIX BHEWHUM [aT4YMKOM MOXeT  ObiTb
npeo6pa3oBaHo B CUrHarbl MOCTOSIHHOIO TOKa UM HanpshkeHus.

Mpubop MoxeT ObiTb MCNONb30BaH AN U3MEPEHUS W PErynupoBaHUsi TEXHOMOTMYEeCKUX
NpOLIeCCOB B pa3nuyHbIX OTPacsiX NPOMbILLNEHHOCTU, KOMMYHaInbHOIO U CENbCKOro X03AWCTBa.

Mpubop MoxeT OblTb NPUMEHEH Ha MPOMbIWMEHHbIX 06bekTax, MOAKOHTPOIbHBIX
PoctexHaasopy.

MpnGop No3BonseT OCyLECTBNATb creaytoLume OyHKLUN:

®  y3MepeHue TemnepaTypbl UNu Apyrnx U3NYeckMx BEMNUYMH (OaBreHusl, BNaXkHOCTH, pacxoda,
YPOBHA WU T.N.) B OOHOW TOYKE C MOMOLLUbK CTaHAAPTHbIX AATYMKOB, MOAKMHYaEMbIX K
yHVBepcanbHoMy Bxogy npuéopa;

®  perynupoBaHue U3MepsIiEMON BENUYMHBI MO ABYXMNO3ULIMOHHOMY (PENeHOMY) 3aKOHy;

®  oTOGpaxeHWe TeKylero W3MEpPEHWst Ha BCTPOEHHOM CBETOAMOAHOM  LMEPOBOM
VHAMKaTOpE;

®  hopmuMpoBaHue BbIXOAHOMO Toka 4...20 MA unu HanpsbkeHuns 0...10 B ana peructpauun nnm
yrpaBneHnss UCMOMNHUTENbHbIMU  MeXaHuamamum no [1-3akoHy (Npu wMcnonb3oBaHUKM B
Ka4yecTBe BbIXOAQHOrO yCTpoicTBa umgpo-aHanorosoro npeobpasosatens (LIAM)).



2 TexHU4eckKue XapaKTepucTtukm n ycnoBus akcnnyataumum

2.1 TexHMYecKue xapakTepucTuku npnbopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM npubopa npuBedeHsl B Tabnuue 2.1 - 2.3.

Tabnuua 2.1 - XapakTtepucTuku npuéopa

HaumeHoBaHue

3HaveHue

[lnanasoH nepeMeHHOro HanpsXKeHNs NUTaHUS:

HanpsbxkeHue, B 90...245

vyacrtoTa, 'y 47...63
MoTpebnsiemas mowwHocTb, BA, He Gonee 7
HanpsikeHne BCTPOEHHOIO UCTOYHMKA MUTaHUS! NOCTOSIHHOIO ToKa, B 24 £2.4
MakcnMmarnbsHO JOMYyCTUMBIN TOK BCTPOEHHOTO MCTOYHMKA MUTaHUS, MA 80
KonunuecTtBo kaHanos 1
Bpewms onpoca Bxoga:

TEPMOMETPbI COMPOTUBIIEHNUS, C, He Bonee 0,8

TepMOoareKTpuyeckme npeobpasoBateny 1 YHUPUUNPOBaHHbIE

CUrHarnbl NOCTOSIHHOIO HaNPsXKeHWs U ToKa, ¢, He bonee 0,4
Mpenen ocHOBHOM NpVBEAEHHON NOrPELLUHOCTY NPU U3MEPEHNM:

TEPMO3reKTpUiYeckumn npeobpasosatensimu, % +0,5

TEPMOMETPaMM CONPOTUBIIEHUS U YHUOMLIMPOBAHHBIMM CUrHanamu

NMOCTOSIHHOTO HaMNpsXKeHWs v Toka, % +0,25




OKoH4YaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHune

CrteneHb 3awmThbl KOpryca

HacTeHHbIN H P44

wwmtoBble L1 n L2 (co cTOpOHbI NULEBOM NaHenu) IP54

DIN-peeyHbin [] (CO CTOPOHbI NMMLEBOI NaHenm) 1P20
[aGapuTHble pa3mepbl npubopa:

HacCTeHHbIN H, MM (130x105x65)+1

wurosow W1, Mm (96x96x65)+1

wurosow W2, Mm (96x48x100)=1

DIN-peeyHbIn [], MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8

Tabnuua 2.2 - McnonbsyeMble Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U Hanpsi>keHus

3 Mpenen

HayeHue eAUHULbI o

HaumeHoBaHue Ananason MnagLwero OCHOBHON

O )i -
n3mepeHun, % a3psna. e, nam npuBeAeHHOMN
paspsana, en. ) norpewHocTn, %
CuUrHan nocTosiHHOro HanpPsXKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumposaHHble curHanbl no NOCT 26.011-80
0..1B 0...100 0,15 1,0 +0,25
0..5 mA 0...100 0,1;1,0




OKoH4YaHue Tabnuubl 2.2

Mpeaen
3HauyeHue eguHULbI .
H OwanasoH OCHOBHOM
anMeHoBaHue o mragLwero .
n3mepeHun, % aspAga, e, MM npuBeaeHHOMN
pasp T i norpewHocTun, %
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 01,10
MpumeyaHue - MakcumanbHO BO3MOXHBIM AMana3oH WHAukauum ot -999 po 9999. [pu

MHOMUMPYEMbIX 3HaveHusx Bbilwe 999,9 n Hwxe MuHyc 199,9 ueHa eauHuubl Mragwero paspsga
paBHa 1.

Ta6nuua 2.3 - Ucnonb3yemble Ha BXxoAe NepBUYHbIE NpeobpasoBaTenu (AaT4MKK)

3HauyeHue Mpepnen
OwanasoH eauHUUbI OCHOBHOM
HanmeHoBaHue o .
n3mepeHui, °C MnagLwero npuBeAeHHOM
paspsiaa, °C ? norpewHocTy, %

TepmomeTtpbl conpotuBnenus no FOCT P 8.625-2006 unu Tepmonpeo6pasoBaTtenu
conpoTuenenns no FOCT 6651-94 ¥

Cu 50 («”’=0,00426 °C™) —50...+200 0,1
50M (a=0,00428 °C ™) —200...+200 0,1;1,0
Pt 50 (¢=0,00385 °C ™) —200...+850 0,1;1,0 +0,25
500 (¢=0,00391 °C %) —240.. +1100 0,1;1,0

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




MpogomkeHne Tabnuubl 2.3

3HauyeHue Mpepnen
HanmeHoBaHMe D,wanastfuc eANHULbI OCHOBHOM
u3mMepeHui, °C MnagLuero npuBeAeHHOW
paspsiaa, °C ? norpewHocTy, %
100M (¢=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=0,00617 °C™) —60...+180 0,1
Pt 500 (0=0,00385 °C %) —200...+850 0,1;1,0
500 (0=0,00391 °C ™) —250...+1100 0,1;1,0
Cu 500 (0=0,00426 °C ™) —50..+200 0,1 4025
500M (0=0,00428 °C %) —200...4+200 0,1;1,0 -
Ni500 (0:=0,00617 °C ™) —60..+180 0,1
Cu 1000 (a:=0,00426 °C™) —50...+200 0,1
1000M (0.=0,00428 °C ™ —200...+200 0,1;1,0
Pt 1000 (2=0,00385 °C ™) —200...+850 0,1;1,0
10000 (¢=0,00391 °C ™) —250...+1100 0,1;1,0
Ni 1000 (¢:=0,00617 °C™) —60...+180 0,1
TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +05
TXKK () —200...+1200 0,1;1,0 (+6 2’5) )
THH (N) —200...+1300 0,1,10 -
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MpogomxkeHue Taén. 2.3

3HauyeHue Mpepnen
HanmeHoBaHMe OwuanasoH eauHUUbI OCHOBHOM
n3mepeHun, °C mnaglero npuBeAeHHOMN
paspsiaa, °C ? norpewHocTy, %
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 0,1;1,0
NN (R) —50...+1750 0,1;1,0
TMNP (B) +200...+1800 01,10 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (+0,25)%
TBP (A-2) 0...+1800 01,10
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) —250...+400 0,1;1,0
MpumeyaHus
Y TemnepaTypHblii  KOSMMULMEHT TEpPMOMETPa COMPOTUBIIEHUS] — OTHOLIEHUE  PasHULIbI

2)

3

4)
5)

COMpPOTMBIEHUI AaTyMKa, uaMepeHHblx npu Temnepatype 100 n 0 °C, K ero conpoTUBEHUIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe [0 NATOro 3Haka nocrie 3ansToun.

npu Temnepatype Bbile 999,9 n Hwke MuHyc 199,9 °C ueHa eauHMUbl Mnagwero paspsga
paBHa 1 °C.

ponyckaeTcsa NpMMeHeHne HecTaHAapTU30BaHHOIO MeAHOro TepMoOMEeTpa COMPOTUBIIEHUS C
R, = 53 Om, 0=0,00426 °C * u auanasoHom namepeHu ot mmHyc 50 go +180 °C.

OCHOBHasi npuBeAeHHas norpeHocTb 6e3 KXC.

npmnbopsl, paboTatowme ¢ Tepmonpeobpasosatensamu conpotusnenns ¢ HCX no MOCT 6651,
npegHasHayeHbl Ans Ucnonb3oBaHusa B ctpaHax CHIC
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2.2 YcnoBus akcnnyaTtauum npubopa

[Mo ycTomumBoCTM K MEXaHW4eCKMM BO3AENCTBMSAM MpWU aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHeHus N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KNMMAaTU4ECKMM BO3AEWCTBMSIM MPWU JKCMnyaTauum npubop cooTBETCTBYeT
rpynne ucnonHeHus B4 no FTOCT P 52931-2008.

Mpwn aTom npnbop aKkcnnyaTpyeTca Npu CNeayoLLMX YCIOBUSIX:

3aKpbITble B3pbIBOGE30MNACHbIE NOMELLEHNS 6€3 arpeCcCUMBHbBIX MAPOB U ra3os.;

TemnepaTtypa okpyxatoLiero Bo3ayxa oT MuHyc 20 go +50 °C;

BEPXHUW Npeaen OTHOCUTENbHOW BNaXKHOCTW Bo3ayxa: He 6onee 80 % npu +35 °C un bonee
HW3KMX TemnepaTypax 6e3 KoHAeHcaumn Bnarv;

aTtmocdpepHoe aasneHue ot 84 oo 106,7 kla.

MpumeyaHus

1. TpeboBaHMs B YacCTU BHELUHWUX BO3OENCTBYIOLIMX (DAKTOPOB SIBMSOTCH 00a3aTenbHbIMU, Kak
OTHOCALMecCs k TpeboBaHMsAM B6e3onacHoOCTU.

2. Ona wmoamdukaumn npubopa TPM1-H.Y.P n TPM1-L41.Y.P, BbinylieHHbIX MO cneuuansHoMy
3akasy, fAonyckaeTcs aKcnyaTaums npu TemnepaTtype oKpyKatoLero Boaayxa ot MuHyc 40 o +50 °C.
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3 YcTpouncTBo n paboTa npubopa

3.1 MpuHuun gencreuns

CTpykTypHasi cxema npubopa npuBegeHa Ha pucyHke 3.1.

TPM1 6Gnok 06paboTku faHHbIX
QT = 1 @
gxon, 1 AN -] [BblumCAMTEND | Boixog 1 &
| yavsepcanshbii| | { udposoit| | [, .
f BX0L | ¢“nb1'p Kaa‘igg::;oro - ﬂy I By §
[ATYMK R ————— E— J
r
nAmnn
Lo

Puc. 3.1. CrpykrypHas cxema npubopa

Mpubop codepXWT KaHanm YHMBEpPCAnbHOrO BXo4a AN NOAKMOYEHUS  MEPBUYHBIX
npeobpasoBartenen (aatyvkoB), O6nok 00pabOTKM [OaHHbIX, 4YeTbipexpas3psifHbll  CBETOAMOAHbIV
UMdpoBOM MHAMKATOP U BbIXoAHOE ycTpoicTo (BY), NnpeaHasHauyeHHOe ANst yNpaBneHnsl BHELLUHWM
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obopyaoBaHuem. briok obpaboTku AaHHbIX BKntoyaeT B cebs unudpoBon unbTp, BbIMUCIUTEND
KBagpaTHOro KOpHS 1 rornyeckoe yctpouncteo (JTY).

Jlornyeckoe yCTPOWCTBO B COOTBETCTBMW C  3anporpaMmMMpoBaHHbLIMKW  MOMb3oBaTeNnem
yHKUMOHaNbHLIMU NapameTpamy OpMUPYET CUrHarbl yNpaBrieHUs BbIXOAHLIM YCTPOMCTBOM. BY B
3aBMCMMOCTY OT MOAMUKALIMK Nprbopa MOXET BbITb AVICKPETHOO UMW aHaroroBoro Tuna (cm. n. 3.2.4).

3.1.1 UndbpoBas omnbTpaumsa u KOppekumns nsmepeHumn
3.1.1.1 Undposasa pmunbTpaumnsa nsmepeHumn

[ns ocnabneHus BNUSHWS BHELUHWUX UMMYSIbCHBIX MOMEX Ha 3KCrIlyaTauMoHHbIe XapaKTepucTuKu
npvbopa B nporpaMmy ero paboTbl BBEAEHa LdpoBasi unbTpaums pesynbTaToB M3MepPEHWil.
dunbTpaLms ocyLLecTBsAeTCs B 1Ba aTana.

Ha nepBom aTtane dunbTpauMm wu3 TeKylWwWX W3MEPeHU BXOAHbIX MNapameTpoB
OThMIbTPOBLIBAIOTCS 3HAYEHWS, MEIOLLME SIBHO BbIPAXXEHHbIE «MPOBanbl» UK «BbIGPOCHI».

[ina aToro Nnpnbop BblYMCNSET Pa3HOCTL MexAy pesynbTatamn U3MEpEeHWUn BXOLHOW BEMUYWHBI,
BbINOMHEHHbIX B [ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAET ee C 3aAaHHbIM 3HaYeHueM,
Ha3blBaeMblM «nonocou ¢punbTpa». Ecnu BbluMcneHHasi pa3HOCTb MpeBbIllaeT 3adaHHbIn npegen,
TO MPOU3BOAMTCH MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel unbTpa yaBamBaeTcs. B cnyyae noaTBEpXAEHWS HOBOrO  3HayeHuss  punbTp
nepectpauBaeTcsi (T.e. nonmoca ¢unbTpa YyMeHbllaeTcs A0 WCXOAHOW) Ha HOBOe CcTabunbHoe
COCTOSIHME U3MepPSeMON BeNUYMHbI. Takol anroputm No3sBonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€OMHUYHBIX MMMYNbCHBIX M KOMMYTaLMOHHBIX MOMEX, BO3HUKAIOLWMX Ha npousBodcTee Npu pabote
CMOBOro 060pyaA0BaHMS.
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Monoca dwnbTpa 3agaeTca B eAMHMLAX U3MepsieMow
Benu4MHbl napameTpom b1-8 (cm. Mpunoxerve B).

CnepyeT uMeTb B BUAY, YTO YEM MeHbLUE 3Ha4yeHWe Monochl
GunbTpa, Tem nyyle MOMexXo3alMWEeHHOCTb U3MepUTENbHOro
KaHana, HO npu 3TOM (13-3a BO3MOXHbIX MOBTOPHbLIX M3MEPEHWIA)
XyXe peakuusi npubopa Ha ObiCTpoe (akTuyeckoe MU3MeHeHue
BXOAHOro napametpa. [1osToMy npu 3agaHuu nonockl unbTpa
crnefyeT  yyuTbiBaTb  MaKCUMallbHYlO — CKOPOCTb  M3MEHeHUs
KOHTPONMUPYEMOW BEMWYMHBLI, @ TakkKe YCTaHOBMEHHYD [Ans
MCMoNb3yemMoro fatyvka nepmoanMyHOCTb onpoca.

Mpn HeobxogMmMoCcTM pUNLTP MOXEeT ObiTb  OTKIOYEH
YCTaHOBKOWN HyrneBOro 3HavyeHus napametpa b1-8.

Ha BTOopom a3Ttane ¢unbTpauum  ocyllecTBnseTCA
crnaxuBaHve (OemMndupoBaHME) curHana C uUenbio yCTpaHeHus
LLIYMOBbIX COCTaBISAOLLMX.

OCHOBHON  XapaKTepuUCTMKOW  Crmaxusatowero  unbtpa
AIBNSIETCS1 «MOCTOsIHHAsi BpeMeHW ¢unbTpa» — uHTepBan, B
TEYeHMe KOTOpPOro W3MEHEHWe BbIXOOHOrO curHana dunbTpa
pocturaet 0,63 OT U3MeHeHUss BXOAHOTO curHana.

[MocTosiHHas BpemeHn dunbTpa 3agaeTcs B CekyHAax
napameTtpom b1-9.

CnepyeT MOMHWTb, YTO YBENMUYEHWEe 3HaYeHWUs MOCTOSHHOW

Tipanr

T

Tiam

Tuam

a) KOHTPONUPYEMan TEMNEpaTypa

t

G) hNETPE OTKNIOYEH t

/
JARAHHOE /
aaueme b1-8

8) BKNOYeH GunbTp b1-8 t

s

r) BenyeHsl punsTpe b1-8ub1-9 t

Puc. 3.2. Bp anar pab

Lndpoesix punstpos

BPEMEHU (bunbTpa ynyylaeT MNOMEX03alUULLIEHHOCTb KaHana W3MEPEHUs,, HO OOHOBPEMEHHO
yBEnM4MBaeT €ro WHEPUMOHHOCTb, T. €. peakuusi npubopa Ha ObiCTpble W3MEHEeHWs BXOQHOW

BEJIM4NHbI 3amMeanaeTca.
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Mpyn HeobxogumocT GUMLTP MOXeT OblTb OTKMIOYEH YCTaHOBKOW HYNMEeBOro 3HayeHusi
napametpa b1-9.
BpemeHHble gnarpammbl paboTbl UMPOoBbIX HUNLTPOB NpeacTaBeHbl Ha PUCYHKe 3.2.

3.1.1.2 KoppeKuus uameputenbHON XxapaKTepUCTUKM JaTYUKOB

[ns  ycTpaHeHMs HayanbHOW MOrpelwHocT npeobpasoBaHWsl  BXOAHbIX CUrHamoB WU
MOFPELLHOCTEN, BHOCKUMbIX COEAMHWUTENIbHBIMU NPOBOAAMW, M3MEpEHHble U  OT(UNbTPOBAHHbIE
NpuBOpPOM 3HAYEHWSI MOTYT GbiTb OTKOPPEKTUPOBAHbI. [MOrpeLIHOCTY BLISBMSIOTCA NPU NPOBEAEHUN
METPOSIOrMYECKUX UCMbITaHWIA 1 YCTPAHAITCSA MyTEM BBOAA KOPPEKTUPYIOLWMX 3HayYeHunin. B npubope
eCTb ABa TWUMNa KOPPEKLMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITb CABUT U U3MEHEHUE HaKIoHa
N3MepUTESIbHOWM XapaKTePUCTUKM.

CAOBWr XapaKTepPUCTUKM OCYLLECTBNSIeTCSs NyTeM npubaBneHuss K W3MEepeHHOW BenuvuHe
3HayeHusl, 3agaHHoro napametpom bl-1 (cm. lMpunoxeHwne B). 3HaveHns coBura xapakTepuCTUKK
AaTyvka 3adaloTcsl B eAMHULAX M3MepeHust pusMyeckor BenuuuHbl U CryxaT Ans KoMmneHcauuu
norpeLuHocTe, BHOCMMBIX  COMPOTUBMEHUSIMA  MOABOASALUMX MPOBOAOB  (MPY  MOAKMIOHYEHUN
TEPMOMETPOB COMPOTMBIIEHNS NO ABYXMNPOBOAHOW CXeMe), a TakKe Npu OTKMOHEHUW y TepmomeTpa
COMNPOTUBIIEHUSI 3HaYeHNs Ro.

Mpumep caBvra n3amepuTenbHON XapakTepucTuky rpacmyeckn NnpeacTaBneH Ha pucyHke 3.3.
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Puc. 3.3. Koppekums “cagur xapakrepucTuiu” Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

M3meHeHne HaKNoHa XapaKTepPUCTUKN OCYLLECTBMSETCA MyTEM YMHOXEHUS u3MepeHHon (1
CKOPPEKTUPOBAHHON «CABUIOM», €CNN 3Ta KOppeKkuusi Heobxoauma) BenuYMHbl Ha MOMpaBOYHbIN
K03 hMLMEHT B, 3HaYeHne KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbIN B KOPPEKUMM MCMomnb3yeTcsl, Kak npaBuo, ANs KOMMNeHcauuy norpeLiHocTen cammx
AaTunkoB (HanpuMep, NPV OTKIMOHEHUM Yy TEPMOMETPOB COMPOTMBIIEHUS MapameTpa o OT
CTaHZApPTHOrO  3HAYeHWs)) WM MOrPeLlHOCTEeN, CBS3aHHbIX C  pa3bpocom  COnpoTUBMEHWUIA
LIYHTMPYIOLWMX pe3nctopoB (Mpu paboTe ¢ npeobpas3oBaTensMu, BbIXOAHLIM CUrHANoM KOTOPbIX
SABMNSIETCSH TOK).
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3HayeHve nonpaBoYHOro KoadduvumneHTa B 3agaeTca B 6e3pa3mepHbIX eAnHMLAx B auanasoHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXET OblTb onpeaeneHo no gpopmyne:

B = MdpakT / Mnsm,

rae

B — 3HayeHMe nNonpaBoOYHOro KO3 MUMeHTa, yCTaHaBNMBaeMOro napameTpom;

MNdpakT — pakTnyeckoe 3HaYeHNe KOHTPONMPYEMOW BXOAHOW BENUYNHBI;

Mun3m — n3ameperHHoe NprGOPOM 3HaYEHVE TOW Xe BEMUYUHBI.

lMpyMep M3MEHEeHWs HakrnoHa M3MepPUTENbHOM XapaKTePUCTUKM rpaduyeckn npeactaBneH Ha
pucyHke 3.4.

OnpegennTe HeoBXOAMMOCTb BBEAEHWS MOMPaBOYHOrO KOIPULMEHTa MOXHO, K3MepuB
MakcumanbHoe nnu 6nmskoe K HemMy 3HaveHue napameTpa, rae OTKIOHEHNE HaKMoHa M3MepuTEnNbHON
XapaKTepucTuku Hanbornee 3amMeTHO.

BHumaHue! 3agaHve KOppekTUPYIOLLMX 3HAYEHUIA, OTMINYAIOLLIMXCA OT 3aBOACKMX yCTaHOBOK (b1-1
=0.0 1 b1-2 = 1.000), uamMeHsieT cTaH4apPTHbIE METPOMNOrMYECKMe XxapakTepMCTUKM Npubopa 1 AOMMKHO
NpovM3BOAMTBLCSH  TONMBbKO B TEXHUYECKM OOOCHOBAHHBIX  Cryyasx  KBanvuuuMpOBaHHbLIMU
cneumanucTamu.

3.1.2 BbluncneHue KBagpaTHOro KOpHs C y4eTOM HacTpoeK MacluTabupoBaHus

[na pa6oTbl ¢ yHU(PULMPOBaAHHBIMU AaTYMKaMK, CUTHaN KOTOPbIX NMPOMOPLMOHAaneH Keaapary
N3MepsieMON BENWUMHBLI  (OaTYMKkM pacxoda >XWAKOCTU unu rasa), B npubopax uMcrnonb3yeTcs
nporpaMMHbIi  MOAYNb  BbIMACNIUTENS  KBaApaTHOrO  KOpHsA. [Na  BKMOYEHUS/BbIKIOYEHNS
BbIUMCIIUTENS HEOoOXOAUMO YCTaHOBUTb COOTBETCTBYMOLLEE 3HavyeHve napameTpa bl-3  (cm.
MpunoxeHwne B).
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BbluncrieHne KBaOpaTHOTO KOPHS, C Y4eTOM HacTpoeKk MacluTabupoBaHusi,  nocreaytoLlas
BblJaya curHana Ha MHAvKauuio U cooteeTcTaytoLlee JTY npomcxoauT no criegytolleii dopmyre:

T= nH+"/]_l( Mg - nl-l)!

rae 1, - 3afjaHHOe MOMnb30BaTENEM HWXHEE 3Ha4YeHUe rpaHuubl AuanasoHa
nameperus (b1-5);
M, - 3ajaHHOe Monb3oBaTesleM BepxHee 3HauyeHue rpaHvubl AnanasoHa

nameperus (b1-6);
- 3Ha4YeHue curHana c gatyvka B OTHOCUTENbHbIX eanHuuax ot 0,000
no 1,000.

3.2 YcTponcTBo npubopa
3.2.1 KoHcTpykuusa npubopa

MpnBop KOHCTPYKTMBHO BbLIMOMHEH B MMACTMaccoBOM Kopryce, MNpefHas3Ha4YeHHOM Ans
LLIMTOBOTO UM HACTEHHOTO KPenmneHus.

Bce anemeHTbl npubopa pa3melleHbl Ha [AByX MeyaTHbIX nnatax. Ha nvuesow naHenwu
pacnonoXeHbl knaemaTypa ynpasneHus npubopom, LndpoBoi HAMKATOP 1 CBETOANOALI.

B npubopax HaCTEHHOro M LUMTOBOrO KOHCTPYKTUBHbLIX WCMOMHEHWI CMIOBas WU N3MepuTenbHas
4acTu, a TaKkke MPUCOEANHUTENbHBIM KNEMMHUWK. PacronoXeHbl Ha 3agHen naHenu. KnemMHuk ans
NnoAcoeQuHEHNs1 BHELLHNX CBSI3el (OaTyvKoB U Lienen nuTaHusl) y npubopoB LUMTOBOrO KpenseHus
HaxoauTCcsl Ha 3agHei cTeHke. B npubopax HaCTeHHOro KpenneHus KNeMMHUK pacnonoXxeH nop
BepXHeW KpbILLKOW. B oTBepcTUAx noaBoAa BHELLHUX CBSi3el yCTaHOBMEHbl PE3UHOBbIE YNMOTHUTENN.
B npubopax kpenneHuss kopnyca Ha DIN-penky cunoBas u wusMepuTenbHas 4acTu, a Takke
npucoeanHUTENbHbIE KNEMMHUKN PacrnosioxeHbl Ha 6OKOBbIX CTOpoHax npubopa.
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[ins ycTaHOBKM NpuGopa B LMT B KOMMNIEKTE MOCTaBKU NPUaraTcs KpenexHble anemMeHTbl, Ans
ycTaHoBKM npuGopa Ha DIN-peliky B KOMMfeKTe NOCTaBKu NpuiaraeTcs cneuuanbHas salernka.
Ha pucyHke 3.5 npuBeeH BHELUHWII BUA NvUeBoi naHenu npubopa Ans KOPMycoB pasfyHbIX

KpenneHun.

w0205 wauerwtensermanor B 1ous —TP;A: (=}
Kn. 02505 MIMERMTENb-PENIATOP BCH (& o @
¥
ol T & K
T & K o [N o o]
o o © Pl =
T & K -
© o © Kn 02505  MIMEPWTERS  (VITTHT]
o]
Fa
TPM1 - GIHEY
a) 6) B)

Puc. 3.5. Jlnuesan nanens npuBopa ana kopnycoe: a) HacTesHoro H M wmToBoro Kpennexus W1;
6) wurosoro W2; 8) DIN-peeynoro i

Ha nuueBon naHenu pacnonoXxeHbl 3NeMeHTbl YrpaBneHns U UHOUKauuu.
YeTblpexpaspsagHbli LMGPOBOM MHAMKATOP, MNpeAHasHayYeHHbIN Afis OTOOpaXeHus1 3HauYeHui
n3MepsieMbIX BENUYMH U hyHKLMOHanNbHbLIX NapameTpoB npubopa.

YeTbipe CBETOAMOAA KPACHOTO CBEYEHWSI CUTHANMU3NPYIOT O PasfMyHbIX pexumMax paboTbl:
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e cBeToavon «K» CUrHanuaupyeT O BKIIOYEHUN BbIXOAHOTO YCTPOMCTBA;

e cBetoavon «T» CUrHanNM3MpyeT O BKIOYEHHOM pEXMME BBOAA 3HAYEHWsI YCTaBKu
perynupyemoi BenuuuHb;

e  cBeToAMOA «A» CUrHanW3upyeT O BKIOYEHHOM PEXMME BBOAA 3HAYeHWs rucTepesnca
KoMnapaTopa W1 Nomnockl NPonopuuoHansHocTu M-perynatopa;

e cBeToauop «l» curHanuaupyeT O BblBOAE HA WHOMKAUMIO TEKYLLEro U3MepeHusi
(HenpepbiBHas 3acBeTka) U 06 aBapum No Bxody (MUratoLLas 3acBeTka).

near,|
KHonka E npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUPOBAHUE, a Takke ons sanvcu
HOBBbIX YCTAHOBIEHHBIX 3HA4YEHWI B 3HEPrOHE3aBUCKMYIO NaMATb Npubopa.

o
KHonka IZ npegHasHaveHa ans:
®  NpoCcMOTpa 3aAaHHOro 3HayeHust yctasku J1Y;

. Bbl60pa nporpaMmMmpyemMoro napametpa MU yBenndyeHusa ero 3Ha4deHus. Mpu yaoepxXaHun
KHOMKK CKOPOCTb M3AMEHEHNA BO3pacTaeT.

v
KHonka E npegHasHaveHa ans:

. Bbl60pa nporpaMmMmupyemMoro napametTpa U ymMeHblleHUA ero 3Ha4deHusd. I'Ip|/| yaoepxXaHuu
KHOMKW CKOPOCTb M3aMeHeHUA Bo3pacTaerT.
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3.2.2 Tunbl BXOAHbLIX YCTPOMUCTB

BxoaHoe n3meputensHoe ycTpoMCTBO B Npubope ABNSETCS yHMBepcasnbHbIM, T.€. K HEMy MOXHO
nopknoyaTte Mobble NnepenyHbie NpeobpasoBaTeny (4aTyvKK) U3 NepeyncneHHblx B Tabnuue 2.2. Ko
BXoAy npnbopa MOXHO NOAKMIOUYNTE OAHOBPEMEHHO OAMH AATUMK.

B kayecTBe AaTuYMKOB MOryT ObITb UCMOMNb30BaHbI:

e TepMOMETPbl CONPOTUBIIEHUS;
npeobpasoBaTenu TepMOaNeKTpUYecKue;
aKkTMBHble npeobpa3oBaTenu C BbIXOAHLIM aHaNoroBblM CUrHaroM B BWAE MOCTOSIHHOMO
HanpsXeHUs Unu Toka.

AKTUBHblE npeobpasoBaTeny C BbIXOAHbIM aHaNoroBblM CWUFHaNOM B BWAE MOCTOSIHHOTO
HanpsbkeHns (-50...50 mB, 0..1 B) wnu Ttoka (0..5 MmA, 0..20 ™A, 4..20 MA) moryT ObiTb
MCnonb3oBaHbl AN U3MEePEHUst Kak TemnepaTypbl, Tak U ApYyrux U3MYecKMx BeNMYMH: AaBMeHus,
pacxopa, ypoBHSI U T. M.

3.2.2.1 NoakntoyeHne TepMOMETPOB CONPOTUBIIEHUSA

PaboTta gaTumkoB ocHOBaHa Ha TemnepaTypHON 3aBUCUMOCTU
3MNEeKTPUYECKOro COMPOTUBIEHNS MeTamnnoB. [atuvk dusnyecku
BbIMOSIHEH B BUAE KaTYLIKM M3 TOHKOW MEAHOW Win NnaTWHOBOM ~—_
MPOBOSIOKM  HA  Kapkace U3  W3ONAUMOHHOrO  MaTepuana, (Rt
3aKIMIOYEHHOW B 3aLLUMTHYIO MMb3y. TepMOMETpbl COMPOTMBIEHUS
XapakTepusylTcs AByMs napameTrpamu: R, — conpoTuBneHuemM
aatumka npn 0 °C m a — OTHOLUEHVWEM pa3HULibl COMPOTUBMEHWN
AaTtyvka, u3MepeHHblx npu Temnepatype 100 m 0 °C, k ero
conpoTuenenuto, namepeHHomy rnpu 0 °C (Ro), AeneHHbimM Ha 100 °C.
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B npuBopax mcnonb3yeTcss TPeXnpoBoaHas CXxeMa NOAKITHYEHNUS TEPMOMETPOB CONMPOTUBEHMS.
K ogHoMy 13 BbIBOLOB TepMmopeancTopa R, NOACOEAVHSAOTCA ABa NPOBOAA, a TPETUI NOAKIoYaeTcs K
apyromy BbiBogy R; (pucyHke 3.6, Hymepauusi KOHTaKToB npuseseHa B Mpunoxenun b (Tabnuua B.1)).
Takasi cxema MO3BOMSIET CKOMMNEHCUPOBATb COMPOTUBIIEHNE COEAMHUTENBHBIX NPOBOAoB. Mpu aToM
HeobxoauMo cobnoaaTh YCroBMe PaBEHCTBA COMPOTUBIEHMI BCEX TPEX NPOBOLOB.

TepMOMETpPbl  COMPOTWMBIIEHUS MOTYT NoAkMmo4Yatecs K npubopy C  MCMoSb30BaHWEM
[ABYXMPOBOAHOM JIMHWAWU, HO MPW 3TOM OTCYTCTBYET KOMMEHCAUMsi NMpU U3MEHEHUW COMPOTUBIEHUS
COeaVHUTENbHbLIX NpoBoaoB. MoaTomy 6yaeT HabniogaTbCs HekoTopasi 3aBUCUMOCTb MOKasaHui
npubopa ot koneGaHuii TemnepaTypbl NPOBOAOB. B cryyae Mcnonb3oBaHUA ABYXMNPOBOAHOW NUHWK
ANs KOMMeHcauun NapasuTHOTO COMPOTMBIIEHUSI NMPOBOLOB HEOOX0AMMO MpW MOAroToBKe npubopa kK
paboTe BbINOMHUTL AENCTBYUS, YKasaHHble B MpunoxeHun I

3.2.2.2 NopknioyeHne TepMOINEKTPUYECKUX

npeo6pasoBarenemn

TepMoaneKTpuiecknii npeobpasosatens (Tepmonapa) cocrour Poou Bxop X-1
M3 [BYX COEAMHEHHbIX Ha OOHOM W3 KOHLOB MPOBOAHVKOB, \ + Bxop X-2
W3rOTOBMEHHBIX u3 MeTarnsos, obnaparoLmx pasHbIMU < I - Bron X3
TEPMO3MEKTPUHECKMMI CBOMCTBaMM. CoepyHeHHbIE KOHLIbI,
HasblBaeMble «pabouvm criaem», onyckalT B U3MepsieMyto cpegy, a I e /I
CcBOOOAHbIE KOHLbI («XOMOAHbIA Cnai») TepMornapbl NOAKIYaT KO X001 C1a
BXxopy npubopa (pucyHok 3.7, HyMepauusi KOHTakToB NpuBefeHa B Puc. 3.7

Mpunoxenun B (tabnuua B.1)). Ecnu Temnepatypbl «paboyero» u
«XOIIOHOTO CraeB» pas3fnuyHbl, TO Tepmonapa BbipabaTtbiBaeT TepMoJ[C, KoTopasi U nogaeTcs Ha
nN3MepuTenb.
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Mockonbky TepmMoSLC 3aBUCUT OT pasHOCTV Temnepatyp AByX CriaeB TepMonapbl, TO Ars MOMyyeHns
KOPPEKTHbIX MOKA3aHWiA HeoBXOOVMMO 3HaTb TEMMEPaTypy «XONOAHOrO crias» (ee CBOBOAHBIX KOHLOB), YTOGbI
CKOMMEHCVPOBATH €€ B AATbHENLLIMX BbIMMCIIEHMSIX.

B npubopax NpedycMOTpeHa Cxema aBTOMAaTMYEeCcKol KOMMeHCaumy Temnepatypbl CBOGOAHBIX KOHLIOB
TepMonapbl. [laTumk TemnepaTypbl «X0roaHOrO Criasi» YCTAHOBMEH PALOM C MPUCOSAMHUTESBHBIM KITEMMHIKOM.

MpumeyaHue - [iNs OTKMIOYEHNS KOMMEHCALMM «XOINOLHOTO
cnas» Heobxoaumo BBecTu kog 100 (cm. n. 6). KomneHcaums
«XOroAHoro cnas» OyAeT BHOBb BKIKOYEHA TOMbKO Mpu
M3MEHEHUM Kofia fiaTuvika Ui HOBOM BKITOUYEHMM npubopa.

MoakrtodeHre Tepmonap K Mprbopy AOIMKHO MPOM3BOAUTLECS C
MOMOLLIbHO  CreLpanbHbIX KOMMEHCALIMOHHbIX (TEPMOSMEKTPOAHbIX)
MPOBOMOB, M3OTOBMEHHLIX M3 TEX XE CaMblX MaTtepuarnos, YTO K
TepMorapa, Mpyv 3TOM PEeKOMEHAyeTCcs Momellatb MpoBoda B
3aLMTHBIA 3KpaH (prcyHok 3.8). [HomnyckaeTcs Takke MCrorb3oBaTh
NpoBOda U3 METaNTOB C TEPMOSIEKTPUHECKUMM XapaKTEPUCTUKaMMK,
KoTopble B [AuanasoHe Temnepatryp 0...100 °C  aHanomuHbl
XapaKTepucTkaM MaTtepuarioB  arnexktpodos  Tepmorapbl.  [Mpu
COEOVHEHAM  KOMMEHCALMOHHBIX  MPOBOAOB € TepMmorapoi 1 Puc. 3.8
nprBopom HeobXOAMMO COBMOAATHL NONAPHOCTD.

pabouni cnai Tepaonapsl

BHumanue! [Mpu HapylweHnn YyKa3aHHbIX YCJ'IOBVIVI MOTryT WME€Tb MeCTO 3Ha4duTellbHble
NOrpeLHoOCTN Npu usMepeHnun.
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3.2.2.3 NopknioyeHne [4aTUNKOB, UMEHOLUINX YHU(DPULIMPOBAHHbBIN BbIXOAHOW CUrHarM ToKa
WU HanpsXeHus
MHorMe  JaTyvMku  pasnuyHbIX  (PU3MYECKMX  BENIMYMH  OCHALLEHbl  HOPMUPYHOLWMMU

namepuTenbHeiMM  npeobpasosatensmu.  Hopmupytowme npeobpasosateny  TpaHCOPMUPYIOT
curHanel ¢ MepBMYHbIX  MpeobBpasosaTeneit  (Tepmonap,

TEPMOMETPOB CONPOTUBMNEHWS, MAHOMETPOB, PacXO4OMEpPOB 1 Ap.) |TPM1

B YHUMULMPOBAHHBIN CUrHam MocTOSHHOro Toka. BenuuunHa atoro .04 B
TOKa NexuT B criegylowmux avanasoHax: ot 0 go 5, ot 0 go 20, ot 4

oo 20 MA. [unanasoH BbIXOOHOTO TOKa  HOPMUPYIOLLEro +24B
npeobpas3oBaTens  NponopUMOHaneH  3HayeHnto  U3nYeckomn ' Bxoa X-1
BENUYMHBI, M3MEepsSeMon [[aTyuMKkoM, U COOTBETCTBYeT paboyemy +

ANaNasoHy ~ AATYMKa,  yKa3aHHOMY B ero  TexHuueckux (o Bxop X-2
XapaktepucTtukax. B cBasu ¢ Tem, 4to npubop uamMepsieT TOmnbKo "

BXOAHOE HanpshkeHve, Npu MNOAKMIOYEHUN OATYMKOB MOCTOSIHHOrO BroaX-3
TOKa HeobXOAMMO MCMoNnb3oBaTb BXOAsWEe B KOMMMEKTauuio [
Harpy3oyHoe conpoTtuBneHne RH=50,000+0,025 Om (CM. pUCYHOK Puc. 3.9

3.9 n Mpunoxenne b).

[Mpn HeobxoouMOCTM NUTaHWs HOPMUPYKOLLMX MpeobpasoBaTenen, MCNOMb3YKLINX BHELIHWE
WCTOYHWKM NWUTAHWSI NOCTOSIHHOrO TOKA, MOXET MPUMEHSTbCH BCTPOEHHbIN B NPMBOp ranbBaHn4ecky
MN30MMPOBAHHbIN OT MUTAIOLLIEV CETU U U3MEPUTENBHON YacTu Npubopa UCToYHKK 24 B.

MpumeyaHne - MakcumanbHas Harpy3oyHass CMOCOOHOCTb BCTPOEHHOTO WMCTOYHMKA MUTaHWA
cocTasnset 80 MA.

Cxema noAKMioyeHnss K npubopy WCTOYHMKA YHUULMPOBAHHOTO CWUrHama MoCTOSAHHOrO
HanpshxeHns npuBegeHa B MpunoxeHun b (cm. pucyHok 6.10).

25



3.2.3 Nlornyeckoe yctpouncreo 1Y

B npubope nmeeTcsi normyeckoe yCTpOMUCTBO, KOTOPOEe MOXET paboTaTb B OAHOM U3 PEXMMOB:

e  YCTPOWCTBO CpPaBHEHUS;

. [-perynsarop;

. peructpaTop.

Pexum pabotbl J1IY ycTaHaBnuMBaeTcs COOTBETCTBYOLMM kofom B napameTpe Al-1 (cwm.
Mpunoxexune B). Mpu yctaHoBke oFF B aToM napametpe J1Y He paboTaeT, nepexoauT B COCTOsSIHWE
OTKJMKOYEHO. Tlpu 3TOM BbIXOOHOE YCTPOWCTBO MNEpexoauT B COCTOsiHME, onpegensiemoe
napameTtpom Al-9.

MapameTp A1l-9 onpepensieT cocTosiHMe, B KOTOpoe [ofmkeH OblTb nepeBeaeH Bbixod BY npu
oTKMo4eHHOM JTY, aBapuu nNo Bxody wunu npu naMeHeHun aHaveHu napametpoB b1-0 n b1-7. B atom
crnyyae B 3aBWCMMOCTU OT 3HaYeHWsi, YCTAHOBMNEHHOro B napametpe Al-9, BbiIxoa nepeBoauTCs B
COOTBETCTBYIOLLEE COCTOSIHWE: ANs AUCKPeTHoro Tuna Bbixoga — OTKMHOYEHO wnu BKMNKOYEHO,
Ons aHanorosoro Tuna — 7ok 4 MA unu 20 MA, HanpsbkeHne 0 B unu 10 B.

3.2.3.1 Pexum ycTponcTBa cpaBHEeHUA

[Mpu paboTe B pexumMe ycTponcTBa cpaBHeHus J1Y paboTaeT no ogHOMY U3 nNpeacTaBneHHbIX Ha

pucyHok 3.10 TUNOB NOMMKK:

e  Tun norukn 1 (NpsiIMOM rMCTepesnc) NPUMeEHsIeTC B cryyvae mMcnonb3oBaHusa npubopa ons
ynpaBreHns paboton HarpeBaTtens (Hanpumep, TOHa) wnu curHanusaumm o TOM, 4TO
3Ha4yeHne TeKyLero usmepeHns Tre« MeHblle ycTasku T. [Mpn 3TOM BbIXOAHOE YCTPOUCTBO,
nogknioyeHHoe Kk JIY, nepBoHavanbHO BKM4YaeTcs npu 3HavyeHuax Tr < (T — A),
BbIKntoyaeTcs npu Tre«> (T + A) 1 BHOBb BkmtoyaeTest npu Trec < (T — A), ocylecTBNas Tem
caMbIM ABYXMNO3NLMOHHOE perynmpoBaHue no yctaske T ¢ ructepesncom + A,
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e Tvn norvkn 2 (oBpaTHbIN rMcTepesnc) Trers '€
npuMeHsieTcst B crnyvae N R e
MCMONb30BaHUs npuGopa ans 13 R 4N S
ynpaBneHus paGoTol oxnaguTens SV O A 4
(Hanpumep, BEHTUNSATOpPA) mnm
cUrHanusauum o) NPEeBbILLEHNN
3HaveHus  yctaBku. [lpu  3Tom A :
BbIXOAHOE YCTPOMCTBO Ben. H
nepBoHavyanbHO  BKMOYaeTcs  npu omn L ! | I
sHadeHnax T > (T + A), I Twnnormen 2 1 "4
BbIKntoyaeTca npu Tre< (T — A); ! ! !

I
|
I
e TUN TOTUKK 3 (M-o6pasHas) ! ! |
I
I

npuMmeHdaeTca npu  KUCNofib3oBaHUU | Twn normn 3 ]
1 I

npu6opa ANs curHanusauum o Bxoae T

KOHTpOJ'IVIpyeMOVI BENMNYUHbI B
Tun noruica 4

L
>

Tun norviw 1

Y

3afaHHble  rpaHuuel.  [pyu  atom omn. >
BbIXOZHOE YCTPOWCTBO BKIOYaETCs I
npu (T — A) < Trex< (T + A); ! !
e Tun  norukn 4  (U-oBpasHasi) |
NPUMEHSIETCA NpU  WUCMONb30BaHNM >
npubopa Ans  curHanu3auMm o
BbIXOZe KOHTPONVPYEeMOW BeNMYUHBI
3a 3afjaHHble rpaHuubl. lMpyu 3ToMm
BbIXOAHOE YCTPOMCTBO BKMtoYaeTcs Npu Trex < (T — A) U Trec > (T + A).
3apaHve yctaBku (T) u ructepesuca (A) nNpoBoAMTCA MpU NPOrpaMMMpoOBaHWM MapaMeTpoB
perynvpoBaHus npubopa (cm. n. 6.2).

|

t
t
t

Puc. 3.10. Tunsl noruku npu paGote JY g pexume
YCTpOiACTBa CPaBHEHUS
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Onga J1Y, paboTaloLuero B pexxume yCTPONCTBA CPaBHEHUS MOXET ObiTb 3aaHO BPEMS 3aePXKKM
BKIIOYEHUS U BPEMS 3a4epXKU BbIKMoveHns. JTY BKMoYaeT Unu BbIKMOYaET BbIXOOHOE YCTPOWCTBO,
ecnn ycrioBue, Bbi3blBalOLLEe W3MEHEHME COCTOSIHUS, COXPAaHSETCs, Kak MWHWMYM, B TeyeHue
BpPEMEeHW, ycTaHoBMeHHoro B napametpax Al-5 n Al-6, COOTBETCTBEHHO (pucyHOK 3.11).

Ona Y, paboTaioliero B pexuMe yCTPOMCTBA CPaBHEHWS MOXeT ObiTb 334aHO MUHMManbHoe
BpeMs yaepxaHusi Bbixoda B 3aMkHyTom (napameTtp Al-7) u pa3omkHyToMm (napametp Al-8)
coctosHuax. J1Y yaepxuBaeT BbIXOAHOE YCTPOWMCTBO B COOTBETCTBYIOLLEM COCTOSHUM B TeyeHve
33[aHHOr0 B 3TUX MapameTpax BpPeMeHW, Aaxe ecnu no noruke paboTbl YCTPOWCTBA CpaBHEHUS!
TpebyeTca nepekntoyeHune (pUcyHok 3.12).

T!“l .c

R o o s e ik S LY —_————

1

1

1

|
T

1~ i
[ 1
|1 | pene  Ben,
CocTomnme : : ! : t ‘I |
pena o : | m:: ' ;
-— T =
BHIKA. ! ! !t h“: Omen.
1 | el 1 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. 3anaHne MUHUMaNbHbLIX BPEMEH YAEPKAHHA BbIXOAA
NG THNA norMKK 1 B 3AMKHYTOM M PA3OMKHYTOM COCTORHMAX ANS THNA NOTMKM 1
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BHumanune! B pexume yctpoinctBa cpasBHenus JIY moxeT paboTtate, ecnn B npubope
YCTaHOBMNEHO CBA3AHHOE C HUM BbIXOLHOE YCTPOWCTBO AUCKPETHOrO TUMa — 3NeKTPOMarHuTHoe perne,
TPaH3WCTOpHas onTonapa, oNTOCMMUCTOP.

3.2.3.2 Pexxum M-perynstopa

Mpu pabote B pexume [l-perynatopa J1Y cpaBHMBaeT Tekywlee 3Ha4YeHWe usmepsiemMon
BENWYMHBI C 3a[JlaHHON yCTaBKOW «Tyer» U BblAaeT Ha Bbixoa curHan 4...20 mA (ans BY tuna W) nnn
0...10 B (ans BY Tnna Y), nponopumoHarbHbIi BeNNYMHE OTKIMOHEHWUsI. 30Ha MPOMOPLMOHANbHOCTH
(M) npu atom 3apgaetcs napameTpom A. BbixogHon curHan ¢opMupyeTcs B COOTBETCTBUMM C
yCTaHoBneHHoOW B napametpe Al-1  xapakrepucTukonm perynatopa nmbo no  npsiMo-
nponopuuoHansHoMy (HarpeBaTenb), nuMbo obpaTHo-MponopuMoHanbHOMY (OXNaguTenb) 3aKoHy
perynupoBaHus. [padukn, nosicHawwme  NpuHUMN opMUpoBaHUst ynpasnsiowero Toka [1-
perynsitopa anst o6emx xapakrepucTuk NnpuBedeHbl Ha pucyHke 3.13.

I, mA & n=2a I, MA &
I 1

max

N=2A

M,

[ rin

Ter-A Ty Tyerta t ¢ Tor-A T TyartA tc
a) NPAMO NPONOPLMOHANLHOE 6) oGparHo nponopuMoHaNbHoE
peryn1poBaHme PerynupoBatme

Puc. 3.13. NpuHunn ¢popmuposanna ynpaenaiowero Toka M-perynatopa
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B Ttabnuue 3.1 B KayecTBe npumepa nNpuBeAEeHbl 3HAYEHUSI BbIXOOQHOrO TOKa AN NpsiMo-
nponopLuuoHansHoro perynuposaHust npu yctaeke 500 °C n A = 40 °C.

Ta6nuua 3.1
Temnepatypa, °C BbixogHou TOK, MA MolwHocTb perynsaTopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 375
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 [-perynsitopa JIY moxeT paboTaTb TONbKO MpU YCTaHOBMEHHOM Ha
BbIXOZl€ YCTPOMCTBE aHaroroBoro Tuna.
3.2.3.3 Pexum perucrtpatopa

Mpu pabote B pexume peructpatopa J1Y cpaBHMBaeT MOAaHHYH Ha €ro BXOA BENWYMHY C
3afiaHHbIMM B napameTtpax Al-3 u Al-4 3Ha4YeHMAMU U BblOaeT Ha COOTBETCTBYHOLLEE BbIXOAHOE
YCTPOWCTBO aHanoroBbl curHan B Buae Toka 4...20 MA, KOTOpbIM MOXHO nofaBaTb Ha camonucel
Wnun gpyroe perncrpupyrowiee yctponctso. MNpuHumn dopMnpoBaHus Toka permctpauuv nokasaH Ha
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pucyHok 3.14. lMNpu paboTe B 3TOM pexnMe HeoOXOOUMO YCTaHOBUTb HWDKHWIA Npeden aguanasoHa
perucTpaumnmn 1 BenM4MHy BCero gnanasoHa peructpaumm ans J1Y B napametpax A1-3 u Al-4.

Tok perucTpaHLum A
I =20MA [————————— — —
1?2M P———————
I
I min =4 mA — — I
J I -
Ll
I AManasoH perncTpaynn N H::Mepeuuoe
1-4) aHaueHue T,
HHXHWA Npegen BEPXHWA Npegen
PErncTpaumMn ErMCTPaUMK
(A1-3) A1-3+A1-4)

Puc. 3.14. NpuHuun $popMUpOBaHUA TOKA perncTpauum

BHumaHue! B pexume peructpatopa 1Y moxeT pabotaTb TONbKO MpU YCTaHOBMEHHOM Ha
BbIxoade BY ananorosoro Tuna.
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3.2.4 Tunbl BbIXOAHbLIX YCTPOUCTB

BbixogHble yCTpoMCTBa NpeAHa3HadeHbl As nepefady BbIXOOHOrO yNpaBrisioero curHana Ha
VCNOMHUTENbHbIE MEXAHWU3MbI.

Cxembl nogkntodeHns BY npueegeHsbl B Mpunoxexun b.

BY MoryT 6bITb ABYX TUMNOB: ANCKPETHBIE N aHANOroBbIE.

BHumaHue! BHe 3aBucumocTn oOT Tuna, noboe BbIXOAHOE YCTPOMCTBO rafibBaHW4eCcKu
M30MMPOBaHO OT U3MepUTENbLHOro 6roka (3a ucknioyeHnem Boixoga T).

AunckpeTtHoe BY — anekTpomarHutHoe pene, TPaH3WCTOPHasa onTonapa, ONTOCUMUCTOP —
ncnonb3yeTcs Anst ynpasneHusi (BKMOYEHNs/BLIKIIOYEHNS) Harpy3kon Nnbo HenocpeacTBEHHO, nubo
yepe3 Oonee MOLUHble YMpaBRsloOWME 3MEeMEHTbl, TakMe Kak nyckatenu, TBepAoTeflbHble perne,
TUPUCTOPbI UM CUMUCTOPBbI.

OnekTpomarHuTtHoe pene (Bbixog P) npegHasHayeHo AONs KOMMyTauWMU CUMOBbIX Lienei
HanpsbkeHvem He 6onee 250 B 1 paboymm Tokom He Gornee 8 A.

TpaH3ucTopHaa ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBwno, [Ans ynpa.reHus
HU3KOBOJbTHBLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo usbexaHue Bbixoga ns cTpost
TpaH3uMcTopa M3-3a OGOMbLIOrO0 TOKA CaMOWHAYKUMM napannefnibHo 0OMOTKe BHELHero pene
Heobxoaumo yctaHasnmeatb anoa VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN Knto4 (Bbixoa T) npegHasHayeH Ans NpsMOro NOAKMIOYEHMs K npubopy B
Ka4yecTBe Harpysku TBepAOTeNnbHOro pere (BbIXogHOe HanpsbkeHne oT 4 Ao 6 B, NoCTOsHHBIN TOK He
bonee 25 MA).
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BHumaHue! MakcumanbHas AnvHa coeauHuTenbHOro kabens mexay np|/|60p0M c BbIxogom T un

TBEpPAOTENbHbLIM pene He AOoMKHa npeBbiwaTh 3 M.

OntocumucTop (Bbixod C) MMeeT BHYTPEHHIOLO
CcxXeMmy nepexofa 4epes HOMb W BKIOYaeTCH B Lenb
ynpaBneHnst MOLLHOTO CUMMCTOpPa UMW Napbl BCTPEYHO-
napannenbHo  BKIOYEHHbIX  TUPUCTOPOB  Yepe3
orpaHuuuBaomn  peanctop R1 (cm. pucyHok bB.3).
BennunHa conpoTtueneHns peavctopa onpegenser ToK
ynpaBrneHus cummuctopa. HarpysouyHass cnocobHOCTb
BbIXOga — TOK He Gomee 50 MA npu nepemMeHHOM
HanpsieHun He 6onee 250 B.

TPM1

AN
4...20 mA

Boixoa X-1

Boixop X-2 ——— +U,

Beixog X-3 — +—— -U,

Puc. 3.15

[na npepoTBpalleHns Npobos TMPUCTOPOB M3-3a BbICOKOBOMbTHBIX CKAYKOB HaNpsKeHus B CeTn
K MX BbIBOAAM pekoMeHAayeTcs nogkntoyats dpuneTpytowyto RC yenouky (R2C1).

Tpu ontocumuctopa (Bbixoa C3) no pabouum napameTpam aHamnormyHbl Bbixogy C wu
npegHasHayeHbl Ans ynpasneHns TpexdasHomn Harpyskon (CM. pucyHok b.5).

AHanoroBoe BY npepgctaensier coboi undpo-aHanorosbii npeobpasoBaTerb, NO3BOSSOLLMNIA

opMMpoBaTb aHaNOroBbI CUrHamM NOCTOSIHHOIO TOKa NN HanpPsXXeHNs.

dopmMupoBaTenb TOKoBoro curHana (Boixog W) npeobpasyet Ha akTUBHOW Harpyske RH
3HayveHue Ha Bbixoae J1Y B TokoBbIv curHan 4...20 MA (cM. pucyHok 3.15).
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Onsa paboTtbl BY Heobxooumo mMcrnonb3oBaTb BHELIHWA WUCTOYHMK MUTAHMS MOCTOSIHHOTO TOKa.
ConpoTtuBneHne Harpy3km RH 3aBUCUT OT
HanpsDKEHMs UCTOuYHMKa nuTaHms Un u Ry, Omy

BblbMpaeTcsa n3 rpacuka (cMm. pucyHok 3.16). 1000
B TomM cnyyae, ecnu pAna  u3MepeHus 900
TOKOBOTO _curHana ucnonbayeTcs 800
N3MEepUTENbHBIA LWYHT RU 1 ero HomuHan
MeHblle  HeobXOAMMOro  COMpOTUBMEHUN 700
Harpysku, TO wucnonb3yetcsi [06aBOYHbIN 600
orpaHM4nBaloLLmMin pesucTop Rorp, 500
COMPOTUBIIEHNE KOTOPOro BbIYUCNSETCA U3 400
COOTHOLLIEHUS: 300
Rorp = RH - Rm 200
100
Tunosble cooTHoweHusa: Un = 12 B, RH o

= Run =100 Om; Un = 24 B, RH = 700 Om (Ru 0 10 20 30 Un, B
= 100 Owm, Rorp =620 Ow). Puc 3.16. Mpaduk 3asucumoctn Ry (U )
BHumaHue!

1. HanpspkeHue nctovHuka nutaHus LIAM He gormkHo 6biTh 6onee 30 B.

2. B kayecTBe BHELUHEro MCTOYHUKA MUTaHWSi MOXET ObiTb MCMONb30BaH BCTPOEHHbLIN B Npubop
MNCTOYHUK 24 B.

3. [HonyckaeTcs npuvMeHeHMe pe3ucTopa C BEeNWYMHON COMPOTUBIIEHWS, OTNMYaloLWwencs oT
paccyuTaHHol He Gonee 4yem Ha £ 10 %.
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®dopmMmupoBaTtenb CUrHarna NOCTOAHHOroO HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHune Ha
BbiIxoge B curHan HanpsbkeHust 0...10 B. ConpoTtuBneHue Harpy3ku RH, nogkntodaemon k LIAT,
[OMKHO ObITh B AnanasoHe oT 2 Ao 10 kOwm.

[na nuTaHus BbIxoAa BO3MOXHO MCMONb30BaHWE BCTPOEHHOrO NCTOYHUKA NuTaHus 24 B.

BHumaHume! HanpsikeHne nctodHmka nutaHms LIAM He gomkHo npesbiwats 30 B.

Ananorosoe BY npubopa MOXHO ucnonb3oBaTb ANs perynupoBaHus no [1-3akoHy. B atom
cnyyae npubop JormkeH paboTaTb COBMECTHO C 3MEKTPOHHBLIM PErynsTOPOM MOLLHOCTU, HanpuMep,
6rokom ynpasneHus cunosbiMu Tupmuctopamum BYCT nponssoactea NO OBEH. Cxema noakntoyeHus
npubopa k BYCT noka3aHa Ha 3.17.

TPM1
+Upn

Beixoa X-1 BYCT

Lan % Biixon X-2 —I J_ 14

Buixon X-3 15

l— 16

=Un
Puc. 3.17
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4 Mepbl 6e3onacHocTn

Mo cnocoby 3awuTbl OT NOpPaXeHWUs1 3NEeKTPUYECKMM TOokoM Npubop cooTseTcTByeT knaccy Il no
[OCT 12.2.007.0-75.

Mpu akcnnyataumn, TexHUYeckoM obcnyxuBaHUM W noBepke Heobxoaumo cobnogatb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun 3kcnryaTaumu 3reKTPOYCTAaHOBOK NoTpebuTtenen» u
«[MpaBun oxpaHbl TpyAa Npu aKCnnyaTalumm aNekTpoyCTaHOBOK NOTpebutenem.

Ha OTKpbITbIX KOHTaKTax KrnemmHuka npubopa npu akcnnyaTtauuu npucyTCTBYET HanpsbkeHue
BenunynHon o 250 B, onacHoe ans yenoBeyeckon xu3nu. Jlobble nogkntoveHust kK npubopy n paboThbl
Mo ero TeXHNYECKOMY OOCMY)XMBaHUIO NPOU3BOASATCS TONBKO NPY OTKITFOYEHHOM NMUTaHUM npubopa.

He ponyckaeTca nonajaHvWe BrarM Ha KOHTaKTbl BbIXOAHOrO pa3bemMa W BHYTPEHHWe
aneKkTpoanemMeHTbl npubopa. 3anpeliaeTcss Mcrnonb3oBaHMe npubopa B arpeccuBHbIX cpedax C
coaepXaHuem B atmocdpepe KUCNOoT, LWwernoyen, macen u 1. n.

MoaknioyeHve, perynupoBka M TexobcnyxuBaHue npubopa [OKHbI NPOU3BOAUTLCS TONBbKO
KBanMuUMpoBaHHbIMU cneuuanucTamu, N3y4mBLLUMMK HacTosILee pyKOBOACTBO MO 3KCnyaTauuu.

BHumaHue! B cBSi3u C HannunMem Ha KNEMMHUKE OMAcHOro ANs XW3HW HanpsbkeHus npubopsl,
N3roTOBIIEHHbIE B KOprnycax LMTOBOro kpennenus (moandwmkauum TPM1-W1.Y.X n TPM1-L12.Y.X),
OOMKHbI  YCTaHaBMMBaTbCsl B LUMTax YrnpaBlieHWsl, [OOCTYMHbIX TOMbKO KBanMUUMPOBaHHbLIM
crneymnanucTam.
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5 MoHTax npubopa Ha 06bEeKTe 1 NOAroTOBKa K paboTte

B pasgene onucbiBalOTCA MOHTaX, KpenneHue 1 NogknoveHne an60pa.

5.1 MoHTax npubopa

YcTaHOBKa NpM6OPOB HACTEHHOrO UCMOJTHEHUSA

1. 3akpenuTb KpPOHWTEWH Tpems BuHTamn M4x20 Ha
NMOBEPXHOCTM, MpeAHa3HayeHHoOW [Ans ycTaHoBKM npubopa (cm.
Mpunoxexve A n pucyHok 5.1, a).

MpumeyaHue - BUHTbI ANs KpenneHusi KpoHLWITeHa He BXOoasT 5) /
B KOMMNJIEKT NOCTaBKM.

2. 3auenuTb KpenexHbI yronok Ha 3agHen cTeHke npubopa 3a =
BEPXHIOK KPOMKY KPOHLUTEWHa (pUcyHok 5.1, 6)

3. Tlpukpenutb Npubop K KpOHWTenHy BuHTOM M4x35 u3
KOMMMeKTa nocTaBku (pUCyHOK 5.1, 8).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHoBKa NpMOOpPOB LWMUTOBOIO UCNOSTHEHUS

1. MogrotoBWTb Ha LWMTE YynpaBneHuss MecTo Ans
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2. YcrtaHoBMTb npubOp Ha WuUTe YynpaBneHus,
ucnonb3ys ANs ero KpenneHWsi MOHTaXHble 3reMeHTHl,
BXOAsILLME B KOMMIEKT nocTaBku npubopa.

3. BcraButb npubop B cneumanbHO MOArOTOBNEHHOE
OoTBEpCTVEe Ha NMueBoN nNaHenwu wmta (cMm. MNpunoxexve A un
puUCyHoK 5.2, a).

4. BctaBuTb uKcaTopbl M3 KOMMMEKTa MOCTaBkn B
0TBEpCTUSA Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5. C ycunuem 3aBepHyTb BUHTBI M4x35 u3
KOMMJIeKTa NocTaBkn B OTBEPCTUAX Kaxdoro dpukcaTopa Tak,
4ToObI NpMBOp ObiN NMOTHO MpwXaT K NMUUEBON nNaHenu
wmTa.
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YcTtaHoBKa npu6opoB DIN-pee4YHOro ucnonHeHus

1. NoaroTtoBuTb MecTo Ha DIN-pelike ons yctaHoBku npubopa.

2. YcrtaHoBuTb npubop Ha DIN-peiiky B COOTBETCTBMM C
pucyHok 5.3.

3. C ycunuem npugasuTtb npubop k DIN-peinke B HampaBreHuu,
NoKa3aHHOM CTPEerKon, A0 MKCcaumnm 3aLlerku.

5.2 MoOHTaX BHeLLHUX CBs3en
5.2.1 O6wue TpeboBaHusA

Mpu  MoOHTaxe  pekomeHayeTcs — cobnogaTb  criegyiolime
TpeboBaHus.

A

Puc. 5.3. Moxtax npubopa
¢ kpennexuem Ha DIN-peiky

1. MopkntoyeHne npubopa criegyeT NpousBoauTb k ceTeBomy duaepy 220 B 50 'y, He
CBSI3aHHOMY HEMOCPEACTBEHHO C NUTAHMEM MOLLHOMO curoBoro obopyaosaHus. Bo BHelHen Lenn
pEKOMEHAYETCS YCTaHOBUTb BbIKMOYaTENb NUTaHUs, obecneynBatoLLnii OTKIIOYEHEe npubopa oT ceTu

1 NnaBkue NpefoxpaHuTenu Ha Tok 0,5 A.

2. CxeMbl NOAKMIOYEHWS [AaTYMKOB K Mpubopam pasnuyHbiXx Moaudukauuin npuseneHsl B
MpunoxeHun B. MapameTpbl NMMHUM cOeAUHeHUs Npubopa ¢ AaT4MKoM NpuBeaeHsl B Tabnuue 5.1.
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Ta6nuua 5.1 - MapaMeTpbl NMHUM CBSA3M NpMBopa C AaTYMKaMm

Tun gaTtumka OnuHa NnUHUNA, M, ConpotusBnexHue UcnonHeHne nuHum
He bonee nvHun, Om, He Bonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
CONpOTMBIEHNS ' PaBHON ANNHbI U CeYeHns
Tepmonapa 20 100 TepMOoaneKTpoAHbIN KaVGenb
(kOMNEeHcaUMOHHbIN)
YHUDMLMPOBAHHbIN
CcUrHan NoCTOSHHOTO 100 100 [ByxnposBogHas
TOKa
YHUMUMpOBaHHbIV
cUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas

NOCTOAHHOIO TOKa

3. BcCTpoeHHbIi B nNpuBOp WCTOYHUK TMOCTOSIHHOrO HanpsbkeHusi 24,0124 B cnepgyet
MCMNONb30BaTh AN NMUTAaHUS aKTUBHbIX AaTYMKOB C aHAINOroBbIM BbIXOOM UIIN aHANoroBble BbIXO4b

npubopa (n. 3.2.4).

BHumaHue! He AonyckaeTca nogkrnivyeHne K BCTDOeHHOMY B I'IpVI60p NCTOYHUKY HaNpAaXXeHns 24
B OAHOBPEMEHHO aHanoroBbiX BXOO0B 1 BbIXO40B.
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5.2.2 Yka3aHus N0 MOHTaxy

PekomeHaaLmmn no opraHusaumm MoHTaxa crnegytoLme.

MoproToBuTL Kabenu Ans coeanHeHust npubopa ¢ AaTYMKOM, a Takke C WCTOYHWUKOM NUTaHWsA
220 B 50 'y,

[na obecneyeHns HaOEXHOCTU JNEKTPUYECKUX COEAMHEHUN peKoMeHAYeTCs MCrnonb3oBaTb
Kabenu MefHble MHOTOXWrbHbIE, KOHLbI KOTOPbIX Nepepd MNOAKMOYEeHNeM criegyeT TliaTerbHO
3a4YMCTUTb U 3anyanTb. 3a4NCTKY Xun kabenen HeoOXx0AMMO BbINOMHATL C TAKUM pacyeToMm, YTobbl nx
OrosieHHble KOHLIbl MOCHe MOAKMIOYEHNS K nzpm6opy He BbICTynanu 3a npeaens! knemMmHuka. Ceyexune
XUnN kabenen nonXkHo ObITb He bonee 1 MMm°.

B kopnycax HaCcTEHHOro KpenneHWUs KOHMYEeCKWe YacTu YMIOTHSAKLWMX BTYNOK cpe3aTb Takum
o6pa3om, YToGb! BTYNKa NMOTHO npunerana Kk noBepxHocTu kabens.

MpumeyaHus
1. KabenbHble BbIBOALI Npnbopa paccymTaHbl Ha NoAkMoYeHe kabenen ¢ HapyxHbIM AMaMeTpoMm
oT 6 00 12 mm.

2. Ons YMEHbLUEHUA TPpeHnAa Mmexay PE3VMHOBOW MOBEPXHOCTHIO BTYJITKM U kabens pekomeHayeTcA
NPUMEHATb TanbK, Kpaxman n 1.4.
Mpu npoknagke kabenen cneayet BblAenUTb  JIMHUKM  CBA3W, CcCoeauHArLune I'Ipl460p
C [aTyMKoM B CaMOCTOATEsIbHYKO Tpaccy (VIJ'IVI HECKOJ1bKO Tpacc), pacnonaraa ee (VII'II/I I/IX)
OTAenbHO OT CUINOoBbIX kabenew, a Takke OT kabenen, co3aaroLLMX BbICOKOYACTOTHbIE U NMNynbCHbIE
nomMmexu.

BHumaHue! [ns 3awmTbl BXOAOB npubopa OT BAUSIHWUSI NMPOMbILLNEHHBIX 3NEKTPOMarHUTHbIX
noMex INMHUM CBA3K npubopa ¢ AaTYMKOM criefyeT aKpaHuMpoBaTb. B kavecTBe akpaHOB MOryT GbiTb
MCMONb30BaHbl KaK CreuuanbHble kabenu C SKpaHMPYIOLUMMU ONMeTkaMu, Tak W 3a3eMIEeHHble
cTanbHble Tpybbl noaxoasiuero auameTpa. JKpaHbl kabener ¢ aKpaHUpYLLMMKN onneTkamu cneayet
MOAKMOUNT K 323EMIIEHHOMY KOHTaKTY B LUMTE YNpaBneHus.
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5.3 NMoakntoyeHne npubopa

CoeguHeHne npubopa € UCTOYHMKOM nuTaHus (CeTbl) M OaT4YMKOM  MPOU3BOAMTCSH
Nno COOTBETCTBYIOLUMM CXxemam, npuBeAeHHbIM B [punoxeHun b, ¢ cobnogeHnem n3noxXeHHON Huxe
nocnefoBaTenbHOCTU AENCTBUN:
1 Moakno4nTb NPUBOP K UCTOYHUKY MUTaHWUS;
2 MNopgaTb nuTaHMe, BbICTABUTb KOO TunNa gaTtuvka u pexum pabotel J1Y, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cm. Mpunoxenune B), 3aTem CHATb nuTaHue;
3 TNoakniounTb NMHUIO CBSA3M «MpUBOop — AaTymk» K NEPBUYHOMY NpeobpasoBaTento u Bxody
npubopa;
4 TModKnMiounTb NNHUIO CBSA3M «Mpubop — Harpyska» K MCMNOMHUTENbHOMY MeXaHu3my wunu
pervucTpartopy 1 Bbixogdy npubopa.

BHumaHume! [nsa 3awmTbl BXOAHbIX Lienen npubopa OT BO3MOXHOro npobosi 3apsigamu
CTaTMYECKOr0 3MEKTPUYECTBa, HAKOMMEHHOro Ha JMHUSAX CBS3W «npubop — JdaTyuvk» nepeq
NOAKMIYEHNEM K KMEMMHUKY Mpubopa, UX Xunbl criegyeT Ha 1...2 cek COeAMHUTb C BUHTOM
3a3eMreHus wuTa.

Mocne nopjaun HanpsbkeHus nutanus npubop nepexogut B pexum PABOTA (cm. n. 6.1). MNpun
MCNPaBHOCTU AaTyMKa M NWHWWU CBA3WN Ha LMGPOBOM MHAMKATOpe OTOOpasnTCs Tekyliee 3HaveHune
n3mepsieMort BenuumHbl. Ecnu nokasaHus npubopa He COOTBETCTBYIOT pearlbHOMY 3Ha4YeHuto
n3MepsieMon BEMUYMHBI, HEOBXOANMO NPOBEPUTL NCMPABHOCTb AATYMKA U LIENOCTHOCTb NIMHWM CBSA3MN,
a Takke NpaBWUNbHOCTb UX MOAKMIOYEHMS.

BHumaHue! Mpu npoBepke WCNPaBHOCTU daTyvMka M JNIMHUKM CBA3U HEOoOXO0OUMO OTKMYMTb
npubop oT ceTn nuTaHus. Bo u3bexaHune Bbixoga npubopa U3 CTPOs Npu NPOBEpKe Lenewn
HeobXoAMMO UCMOoNb30BaTb M3MepUTENbHbIE YCTPOMUCTBA C HanpshKeHnem nutaHus He Gonee 4,5 B,
npu Gonee BbLICOKMX HaNpPsKEHUsIX MUTaHWUsSI 3TUX YCTPOWCTB OTKIOMEHWME AaTtyuka oT npubopa
obszaTensHo.
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6 Pexxumbl paboTbl npubopa

Mpubop MoxeT dyHKUMOHMpOBAaTL B OAHOM M3 AByx pexumoB: PABOTA wnu
NMPOrPAMMUPOBAHUE.

6.1 Pexxum PABOTA

Pexum PABOTA $BNseTCS OCHOBHbIM 3KCMiyaTauMOHHbIM PEXUMOM, B KOTOpbIA npubop
aBTOMaTM4ECKN BXOAUT NPV BKITIOYEHUM NUTaHus. B gaHHOM pexvMe npons3BoaMTCS ONpoC BXOAHOMO
AaTtyMka C BblYMCMEHVMEM MO MONYyYEHHbIM AaHHbIM TEKYLUMX 3Ha4YeHWn U3MepsieMoVi BENMUYUHBbI U
oTOGpaxeHnem MX Ha UMpPOBOM MHAMKATOPEe M Bblaayel HeobXoOWMbIX CUrHamoB Ha BbIXOZHOE
YCTPONCTBO.

B npouecce paboTbl npubop KOHTPONMPYeT WCNpPaBHOCTb BXOAHOTO AatyvMka W, B crnyyae
BO3HUKHOBEHWS aBapuu Mo Bxoay, CUrHanuampyeT o6 3TOM MUraHvem ceetoamoga «I» u BbIBOAOM Ha
LMdpPOBOM MHAMKATOP COOBLLEHUsl, COOTBETCTBYIOLLErO aBapuiiHon cuTyauuu (cm. lMpunoxexne [).
PaboTta BbIxogHOro yctpoincTBa npu 3ToM Gnokupyetcs (nepeBoguTcs B 6Ge3onacHoe COCTOSHWE,
onpegeneHHoe B napametpe Al-9). ABapuiiHas cuTyauusi BO3HWKaeT MpW BbIXOAe WU3MepsieMoi
BENNYMHBI 33 AONYCTUMbIA AManas3oH KOHTpons (cm. Tabn. 2.2) v npu BbIxode M3 CTPOs AaTyuka
(o6pbIB MM KOpPOTKOE 3aMblkaHWe TEepMOMETPOB COMPOTMBIEHUS, OOpbIB Tepmonapbl Wnu
YHUDMLMPOBAHHOIO AaTyumka).

BHumaHue! Mpubop nHanumpyert:
e TemnepaTtypy «XOfIOfHOro cnas» — B Criyyae KOpoTKOro 3aMblkaHWs Tepmonapsl;
e 3Ha4YeHMe HWKHEero npegena guanasoHa — B Criydae KOpoTKoro 3ambikaHus gatyvkos 0...1 B, 0...5
MA, 0...20 MA 1 06pbiBa gatumkos 0...5 MA, 0...20 MA;
e 3HayeHue cepeauHbl Avana3oHa — B CryYae KOPOTKOro 3aMbikaHus garymka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnseT BHELHUM WCMOMHUTENbHBIM YCTPOMNCTBOM B
COOTBETCTBUM C 3adaHHbIM pexumom paboTbl JIY (n. 3.2.3). BusyanbHbili kOHTponb 3a paboTtoin
BbIXOZHOIO YCTPOWCTBA AUCKPETHOrO TUMa MOXEeT OCYLLECTBSATLCS OnepaTtopom no ceetoauoay «K».
3acBeTka CBeTOAMOAA CUrHanmu3MpyeT O MepeBoAe JTOrMYecKoro YCTPOMCTBA M CBA3AHHOTO C HUM
BbIxoaa B coctosiHne BKITKOYEHO, a raweHue — B coctosHne OTKIMKOYEHO.

BHumaHue! lMpu ucnonb3oBaHuy aHanorosoro Bbixoga (BY tvna U nnu Y) ceetoamon «K» He
3a4eNncTBoBaH.

6.2 Pexxum NPOrPAMMNUPOBAHUE

Pexum MPOrPAMMUPOBAHWE npepnHasHaveH Ans 3agaHusi U 3annucu B SHEProHe3aBUCUMYHO
namsite npubopa TpebyeMbix Mpu SKCnyaTauuyM MporpaMMmpyeMbIX MapamMeTpoB. 3afaHHble
3Ha4YeHWs1 NapaMeTpPoB COXPaHAIOTCA B NaMATH NpMbopa Npu BbIKIMIOYEHUN NUTAHUS.

MpumeyaHus

1. Tlpu n3veHeHu 3HayeHun napameTpoB b1l-0 n bl-7 BbIxoOHOE YCTPOWCTBO nepeBoauTcsl B GesonacHoe
cocTosHVE, onpeaerneHHoe napametpom A1-9. MNpu pegakTMpoBaHv ApYrvIX NapamMeTpoB Npubop OcTaeTcs B
paboyem COCTOSIHMN.

2. 3HayeHvie napamvetpa bl-7 onpedenser TOMHOCTb OTOOPEKEHUS MHOMKALWMM U MacluTabupyeT 3HayYeHnst v
OvanasoHbl napameTpoB Tye, A, Al-3, Al-4, b1-5 n bl-6. MaclwTtabuposaHvie BbINOMHAETCA MyTeM
YMHOMEHVIS TEKYLLMX 3HAYEHII YKa3aHHBIX NapamMeTpoB Ha KoapduLMeHT 107, rae X — 3HaueH e napameTpa
b1-7 (b2-7).

Ecnu B Teuenne 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBogutcsi onepauui c
KHOMKamu, Nnpnbop aBTomMaTMYeCKn Bo3BpallaeTcs B pexum PABOTA.
B npubope ycTaHOBMeHo ABa ypOBHS NPOrpamMMMpPOBaHUs.

44



Ha nepBom ypoBHe ocyllecTBnseTcs
NPOCMOTP W W3MEHeHWe 3HayeHWin napameTpoB
perynupoBaHnus: yctasku T u ructepesnca A. Bxoa
Ha nepBbIN ypOBeHb nporpaMMnpoBaHus
OCyLLEeCTBNSIETCA KPaTKOBPEMEHHbIM HaXaTvem Ha

near,;
KHOMKY . MNocnepoBatenbHoCTb paboTbl C
npnbopomM Ha NepBOM YPOBHE NPOrpamMMUMpPOBaHUA
npueegeHa Ha pucyHke 6.1.

Ha BTopom ypoBHe nporpamMMMpoBaHUs
OCYLLEeCTBMSIETCA  MPOCMOTP M Heobxogumoe
N3MEHeHne PYHKLIMOHaMbHbIX napameTpoB
npubopa. PyHKuMOHanNbHble nNapameTpbl npubopa
pasgeneHbl Ha rpynnbl A u b. B rpynne A HaxogaTcs
napaMmeTpbl, onpedensiowune  foruky  pabdoTbl
npubopa. B rpynne b — napameTpebl, oTBevatoLme 3a
HaCTPOWKy n3mepuTenbHo YacTu npubopa.

Mogpo6Hoe onucaHne napameTpoB NpUBEAEHO
B MpunoxeHun B.

Bxog Ha BTOpoOW ypoBeHb MPOrpamMmmupoBaHus

Pexum PABOTA

[2] 3anasue yerasku ana JTY
AN (MaMeenHe B QManazoHe
paboTsl faTiMka) |

(wameresme ot 0 no Bepxuero
P ~ npefena Juanasoxa |
o s o |__Da_5m_b‘ET‘*l"ﬁi__l

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

OCYLLEeCTBNAETCA HaXaTnem 1 yaepxuvBaHuem

near,;
KHOMKM [: He meHee 3 cek. lNocrnenoBaTenbHOCTV MpoLenypbl NMporpaMMupoBaHvs npubopa Ha
BTOPOM YpOBHe Af1s 06enx rpynn napameTpoB nNpuBeaeHbl Ha pUcyHke 6.2 - 6.4.
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0Ons 3awutbl napameTpoB OT
HeCcaHKLMOHMPOBaHHOIO
M3MEHeHMs1 paboumx pexuMoB B
npubope  cnyxat  napameTpbl
cekpeTHoct AO0-0 wn b0-0, B
KOTOpbIX yCTaHaBNMBaeTcs 3anpet
Ha N3MeHeHne napameTpoB
COOTBETCTBYHOLLE rpynnbl "
napameTpoB perynuposaHus. [pu

YCTaHOBMNEHHOM 3anpeTte
paspeluaeTcsi TONMbKO MPOCMOTP
paHee 3aaHHbIX 3Ha4YeHun

napameTpoB 3TWX rpynn.

Ooctyn Kk aTum napameTpam
CeKpeTHOCTH ocyLlecTenseTcs
TOMbKO Yepes Koabl:

o
YOAEOXHBETE
HE MEHee 3 cex. | e — —

Puc. 6.2. NocnegoearensHocTs paGoTel ¢ npubGopom
Ha BTOPOM YpPOBHE NporpaMmnpoBaHus

e ans rpynnbl napameTpoB A ko goctyna 135;

e Ans rpynnbl napameTpoB b kof AocTyna 246.

BHumaHume! [1ns Bo3BpaTa BCeX 3aBOACKMX YCTaHOBOK Heobxoanmo HabpaTb kog 118.
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Puc. 6.3. MocnepoearensHocTb paboTul ¢ npubopom Ha BTOpOM
YPOEHE NporpaMMHpoBaHua (AN 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 TexHn4eckoe obcnyxuBaHue

7.1 O6Lwwue yKkasaHusA

TexHuuyeckoe obcnyxuBaHWe npuGopa NPOBOAMTCS HE pPeXe OOHOro pasa B LUeCTb MecsLeB U
COCTOWT B NPOBEpPKe KpenmneHust NpuGopa, BUHTOBbLIX COEAMHEHWIA, a Takke yaareHun Nbiin 1 rpsasu ¢
KneMMHuka npubopa.

7.2 OcTupoBKa npubopa

BHumaHue! HOcTupoBky npubopa [OMKHbI BbIMOMHATL NULUA, UMEIOLME COOTBETCTBYHOLLYHO
KkBanudukaumo n Heobxoammoe o6opyaoBaHue.

Mopsaok aevicTBuiA Npu tOCTUPOBKe NpuBeaeH B [MNpunoxerun E.
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8 MapkupoBka npubopa

Ha Kopnyc npvl60pa N NPUKPEeNNeHHbIX K HeMY Tabnuykax HaHOCATCS:

HaMmeHoBaHwe npubopa;

cTeneHb 3awmTbl kopnyca no FOCT 14254;

HanpshKeHWe U1 YacToTa NUTaHus;

noTpebnsiemas MOLLHOCTb;

Krnacc 3aluThbl OT NnopaxkeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0
3HaK yTBEPXAEHUs TUNa cpecTB U3MepeHuit;

3Hak cootBeTcTBMSA No FOCT P 50460;

3aBOACKON HOMep npubopa 1 rof Bbinycka.

Ha notpebutenbckyto Tapy HaHocATCS:

. HavMeHoBaHue npubopa;
e 3aBOACKOW HOMep npubopa v rog Bbinycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbIMOJSTHEHHYIO U3 kKOopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npv nepecbisike noytor no FOCT 9181-74.

10 TpaHcnopTUpoBaHUe U XpaHeHue

10.1 MNpunbopbl TPaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte noboro Buaa. Kpennexnve tapbl B
TPaHCMOPTHLIX CPeAcTBax [AOMKHO MPOU3BOAUTLCA COMMAcHO MpasBunaM, [AeNCTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHCNopTa.

10.2 YcnoBusi TpaHCNOPTMPOBAaHMSA AOMKHbI COOTBETCTBOBaTL ycrosusam 5 no MOCT 15150-69
npu TemnepaType OKpyxatLiero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3aluTbl OT
yAapoB 1 BUbpauuii.

10.3 MepeB0O3Ky OCYLLECTBNSATL B TPAHCMOPTHON Tape MOLUTYYHO UINN B KOHTEWHepax.

10.4 YcnoBuA XpaHeHWs B Tape Ha CKrnage WsroToButens W notpebutens OOSMKHbI
cooTBeTcTBoBaTh ycnosusam 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHbIe MPUMECH.

Mpubopbl cneayeT XxpaHUTb Ha CTennaxax.
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11 KomnnekTHoOCTb

Mpubop 1 wr.
Macnopt 1 3ka.
PykoBoacTBo no akcnnyatauum 1 aka.
[apaHTUiHbIA TanoH 1 aka.

MpumeyaHue - MsroToBuTenb ocTaBnseT 3a CObOOM NpaBO BHECEHUS AOMOSHEHWN
B KOMMIEKTHOCTb n3aenus. MonHas KOMNMeKTHOCTb yKasaHa B nacnopTe KOHTponnepa.

12 MapaHTUMHbIe 06A3aTenbLCTBA

12.1 WarotoBuTenb rapaHTupyeT cooTBeTcTBMe npubopa TpebosaHuam TY npu cobniogeHun
YCNOBWI 3KcnnyaTauum, TpaHCNOPTUPOBAaHNSA, XPaHEHUS N MOHTaxa.

12.2 MapaHTUiHbIN CPOK 3KcnnyaTaumm — 5 neT co AHSA NPOAaXMU.

12.3 B cnyyae Bbixoga npubopa u3 CTposi B TeYEHWe rapaHTUMHOrO Cpoka npu cobnogeHun
nonb3oBaTenemM yCrnoBWin 3KcniyaTaunu, TPaHCNOPTUPOBAHUSA, XPaHEHUst U MOHTaxa npeanpusaTne
N3roToBUTENb 0653yeTCs OCYLLECTBUTL €ro 6ecnnaTHbI PEMOHT UMK 3aMeHy.

12.4 MNopspok nepedayv usgenvs B PEMOHT CoAepXaTcsi B nacnopTe 1 B rapaHTUMHOM TarnoHe.
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MpunoxeHue A. FaGapuUTHbIE YepTeXU KopnycoB npudopa

PucyHok A.1 OeMOHCTpupyeT rabapuTHble M YCTaHOBOYHbIE YepTexu npubopa HaCTEHHOro

Kpennexuns H.

60 Yronok
T 105

KPOHWITERH

£130
115

Puc. A.1. Mpu6op HacTeHHoro kpennexus H

an/IMe"IaHVIe - BTyJ'IKI/I nogpesaTtb B COOTBETCTBUX C AnaMeTpoOM BBOOHOIO kabens
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Ha pucyHke A.2 npvBefeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW1.

dukcaropsl JIMUEBaA NaHenb WHTa

Q

Puc. A.2. Mpubop wuroeoro kpennenus L1
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Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAaHOBOYHbIE YepTexu npubopa LUMTOBOro
kpennenus LLU2.
|

NALIEBARA NAHENb LWMTa

>203

42402

Puc. A.3. NpuGop wwuToBoro Kpennexus L2
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Ha pucyHke A.4 npuBepaeHbl rabapuTHble 1 YCTaHOBOYHbIE YepTexu npubopa ¢ kpenneHweM Ha
DIN-periky.

90
44

—~28_ | ’_____,j’_%_,-———‘
Puc. A.4. NpuGop ¢ kpennennem Ha DIN-peitky [
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MpunoxeHue B. CxemMbl Nogkno4YeHUsa npuoéopa
HasHaueHne KOHTaKTOB KIeMMHbIX KOnoAok npubopoBs npveegeHo B Tabnuuax b.1 n B.2.

Tabnuua B.1 - HasHayeHWe KOHTaKTOB KNEeMMHOM Konopku npubopa B HacTeHHoM H u
wutoBom L1, L2 ncnonHeHUsx Kopnycos

Homep KoHTakTa Ha3HayeHune Homep KkoHTakTa Ha3HayeHue
1 Cetb 90...245 B 9 Bxop 1-1
2 Cetb 90...245 B 10 Bxopg 1-2
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He ncnosnb3yTes
6 14
7 He ncnosbayTes 15 -24 B
8 16 +24 B
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Tabnuua B.2 - Ha3HayeHne KOHTaKTOB KNeMMHOW komnopku npubopa B DIN-peeyHom [i
MUCMONHEeHUN Koprnyca

Homep HasHauyeHue Homep koHTakTa HasHauyeHue
KOHTaKTa
1 Cetb 90...245B 9 +24 B
2 Cetb 90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He ncnonb3aytotcs
5 Bbixog 1-3 13
6 14 Bxopg 1-3
7 He ncnonbaytotcs 15 Bxog 1-2
8 16 Bxopg 1-1

Ha pucyHkax B.1 - 5.12 npuBefeHbl cxembl MoakmnoyeHus npubopa.

Buixog X-1 |—» 9:9'. Buixop X-1 | e
E:]"_ BoxoaX-2 f—> B Bhixon X-2 P1
—— Buixop X-3 |— : @ Buixog X-3 —[ED—G +U,
VD1
Puc. b.1. Cxema nogKnoyeHus Harpy3ku Puc. B.2. Cxema noaxnio4eHns Harpyskm K
K BY Tuna P BY tuna K
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Puc. B.3. Cxema nogxnioyeHus cunoeoro cumuctopa Kk BY tuna C

Buixog X-1

Buixog X-2

Eil

Buixog X-3

— o ¢asa

R2
47...68 Om

T

vs2
c1

0.1x630 B

R1
5...20 kOm

Ruarp
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Puc. B.4. Cxema noaxniovenus K BY Tuna C asyx TMpucTOpoB,
noAKN4YeHHbIX BCTPEYHO-NapannenbHo



A B C N

TPMA Vs1 ﬂm 47...680m
Boixopg 1-1 R2 == C10.1x630B
Buixop 1-2
Bblxon 1-3 5 .20 KOM
Bexop2-1 — oo Ill_... - |
Bbixop 2-2 TS 3 47...680m
Bbixon 2-3 LE'AI # C20.1x630B
5...20 kOm
o V3 ﬂns 47...630m
6 I 03 0.1)(5308
5...20 kOm

Puc. B.5. Cxema noakniouyeHus Tpex CHMMCTOPHbIX OnTonap
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é Buixog X-1
ga —{ Buixop X-2 +U,
< [—{ Bbixop X-3 {1 o - U,
Ry

Ry=0... 1000 Om
Puc. b.6. Cxema nogkniouyeHusa Harpy3ku kK BY Tuna U

o (— BexopX-1 ———— +U,,, Buixon X-1 +
o 100 Om
Eo e Beixop X-2 l -« 1— Boixop X-2 TeepgoTensHoe
S || Buixog X-3 Uner Buixop X-3 pene
R, | _
2... 10 kOm

Puc. B.7. Cxema nogxnioueHus Harpy3sku kK BY Tuna ¥ Puc. B.8. Cxema nogxniovenmnsa k BY tuna T

61



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
AKTMBHOTO aTYMKA C BbIXOAOM
B Buge HanpsxeHus -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 AaTYMKa C TOKOBbIM
Bbixogom 0 ... 5,0... 20

w4 ... 20 mA



MpunoxeHue B. NMporpammupyembie napamMmeTpbl

MpunoxeHue codepxut [NepeyeHb MNporpaMMUpyeMbIX NapameTpoB npubopa B TabrnumyHom

Buae.

MporpammupyemMble NnapameTpbl NpeacTaBneHbl B Tabnvue B.1.

Ta6bnuua B.1 - NepeyeHb nporpaMmmup

eMbIX NapamMeTpoB

MNapameTp DonycTumbie KoMMeHTapuu 3aBopackas 3HaueHus
Ososuaqeuue| HasBaHue 3HaveHns P ycTaHoBKa | nonb3oBarens
OCHOBHbIe NapaMeTpbl perynmpoBaHus

*Tyer. YcTaBka ons —999...9999 [ea .m3am.] 30.0

perynupyemon

BEMUYMUHBI
*A Increpesnc 0...9999 [eq .m3am.] 1.0

komnapaTopa

nnm nonoca

npornopLuo-

HanbHOCTH

M-perynatopa
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o03Ha4yeHue |

HasBaHue

[donyctumbie
3HaveHus

KommeHTapum

3aBoackasa
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

Fpynna A.

MNapameTpbl, onucbiBaloLWme Noruky paboTsbl npubopa

A0-0

MapameTtp
CeKpeTHOCTU
ans rpynnsl A

01

PaspelueHo u3MeHsITb
napameTpbl perynupo-
BaHWs W napameTpbl
rpynnbl A

02

3anpelleHo U3MeHATb
napameTpbl rpynnbl A,
npy 3TOM  BO3MOXHO
M3MeHsITb  MapameTpbl
perynmpoBaHusi

03

3anpeLeHo  U3MeHATb
napameTpbl rpynnbl A,
a Takke napameTpbl
perynupoBaHusi

01

Pexum paboThbl
ny

oFF

BbIKNKOYEHO

YCTpOMCTBO  CpaBHe-
HUS: NPSMON rucTepe-
3u1c (gns HarpesaTens)

02

YCTpOMCTBO  CpaBHe-
HUS: obpaTHbIn
rmcrepesumc (ansa
oxnaguTens)

03

YCTpOMCTBO  CpaBHe-
HUS: M-06pa3Has
XapaKkTepucTuka

OFF
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackas 3HaueHus
0603HavYeHne HazBaHue 3Ha4yeHus KOMMeHTapMM ycTaHOBKa nonb3oBarens
04 YcTponcTeo cpaBHe-
HUS: U-o6pasHas
XapaKkTepucTuka
05 M-perynsaTop: npsiMo
NponopLMoHanbHbIi
3aKoH (HarpeBaTenb)
06 M-perynsatop: obpaTtHo
NpOnopLMOHanbHbI
3akoH (oxnaguTenb)
07 Peructpatop
*Al-3 HwxHwmi —999...9999 MokasaHne  npubopa, 0.0
npegen cootBeTcTByloWee 0.0,
peructpaumm paBHO BeNUYMHE ToKa
ans 1y peructpaummn 4 MA npu
pabote npubopa B
pexume  n3meputesb-
peructpatop
*Al-4 BepxHui —999...9999 100.0
npeaen
peructpaumm
ons ny
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackasa 3HaueHus
OGosHauenne | HasBaHue 3HaveHus Kommentapun ycTaHoBKa | nonbk3oBarens
Al-5 3agepxka 0...99 [cex] 0
BKItoYeHua BY
Al-6 3agepxka  Bbl- 0...99 [cex] 0
Knovexus BY
Al-7 MuHumanbHoe 0...1000 [cek] 0
Bpems Haxo-
xaeHus BY Bo
BKMIOYEHHOM
COCTOSIHUM
Al-8 MuHumansHoe 0...1000 [cex] 0
Bpemsi Haxo-
xoeHuss BY B
BbIKMIOYEHHOM
COCTOSIHUM
A1-9 CocrosiHne BY oFF BbIKITOYEH (] % oFF
npu MOLLHOCTH )
HeuncnpasHOCTU on BKMOYEH (100 %
MOLLHOCTW )
F'pynna b. MapameTpbl, onucbiBaloWwmne U3IMEPEHUS U UHANKALUIO
b0-0 MNapametp 01 paspeLleHo N3MEeHsITb 01
CeKpeTHOCTH pa6ouvie napameTpbl
Ansa rpynnel B 02 3anpeLyeHo N3MeHATb
paboyne napameTpbl
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MpogomkeHne Tabnuubl B.1

eT Oonyctumble 3aBoackasn 3HayeHus
Oﬁosuaqerli-lwaepa:aw:euosauwe GHZHeHVIﬂ KOMMeHTapMM ycTaHOBKa nonb3oBartens
b1-0 Koa Tvna 01 Cu 50 (0=0,00426 °C ™) 01
natynka 09 50M (0=0,00428 °C 1)
07 Pt 50 (0=0,00385 °C 1)
08 500 (2=0,00391 °C ™)
00 Cu 100 (a=0,00426 °C %)
14 100M (¢:=0,00428 °C ™)
02 Pt 100 («=0,00385 °C %)
03 1000 (2=0,00391 °C %)
29 Ni 100 (¢=0,00617 °C™)
30 Cu 500 (a=0,00426 °C %)
31 500M (0=0,00428 °C ")
32 Pt 500 (a:=0,00385 °C 7)
33 5000 (0=0,00391 °C ™)
34 Ni500 (0=0,00617 °C ™
35 Cu 1000 (0:=0,00426 °C™)
36 1000M (2=0,00428 °C ™
37 Pt 1000 (0=0,00385 °C ™)
38 10000 (0:=0,00391 °C )
39 Ni 1000 (0=0,00617 °C ™
15 53M (a=0,00426 °C )
04 TXK (L)
20 TXKK (3)
19 THH (N)
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackasa 3HaueHus
0603HavYeHne HazBaHue 3Ha4yeHus KOMMeHTapMM ycTaHOBKa nonb3oBarens
05 TXA (K)
17 TAMN(S)
18 TMMn (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 HanpspkeHune
-50...+50 mB
13 Hanpsbkenune 0...1 B
oFF BbIKMNOYeH
b1-1 Koppekumst -50.0...+50.0 Cymmupyetcst ¢ 0.0
«COBUI Xapa- N3MepeHHbIM
KTEPUCTUKI» 3HaYeHnem
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 3HaveHne 1.000
«HaKmMoH YMHOXaeTcsl
Xapakrepuc- Ha 3afaHHbIN
TUKU» KoappuumeHT
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o03Ha4yeHue

HasBaHue

[donycTumble
3HaveHus

KommeHTapum

3aBoackasa
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

b1-3

Pexum paboTbl
BblYMCIMTENS
KBaZpaTHOro
KOPHSi

oFF

BblIKNKO4YeH

on

BKITHOYEH

oFF

*b1-5

MokasaHne
npubopa ans
HWXHero npegena
YHUDULMPOBAH-
HOro BXOAHOro
curHana

—999...9999

0.0

*b1-6

MokasaHne
npubopa Ans
BEepXHero
npepena
YHUPULMPOBaAH-
HOro BXOAHOro
curHana

—999...9999

100.0

MonoxeHue
LEeCATUYHOMN
TOYKM Npwu
nHAVKaLMm
napameTpoB

0,1,2n

Cwm. Mpumeyarne
Ha cTp. 46
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o03Ha4yeHue

HasBaHue

[donyctumbie
3HaveHus

KommeHTapum

3aBoackas
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

b1-8

Monoca

0.0...30.0

[ea. nam.]

30.0

undposoro
cdunbTpa

b1-9

MocTosiHHas 0...99 cek 2
BpeEMEHU
undpposoro
dunbTpa

MpumeyaHue - B 3aBUCMMOCTU OT Moaudukauum npubopa u TeKylWwmnx HacTpOeK 4acCcTb napameTpoB wUnu ux
3Ha4yeHna moryT 6bITb CKPbITbl. YCMOBUSI AOCTYNHOCTW ANS PEAaKTUPOBAHUS U BO3MOXHbIE 3HAYEHUSI OTAENbHbIX
napameTpoB crieayowine:

1.

[ns napameTtpa Al-1 OCTYNHbI 3HAYEHUS:

. 01...04 v oFF, ecnu BY auckpeTHoro tuna;

. 05...07 n oFF, ecnn BY aHanorosoro Tuna.
MapameTpbl A1-3 1 Al-4 focTynHbI ANs peaakTupoBaHusi, ecnu JTY paboTaeT B kayecTBe perucrpatopa
(cooTBeTCTBYET 3Ha4YeHuo napameTpa Al-1 = 07).
MapameTpbl Al-5...A1-8 focTynHbl Ans pedakTvpoBaHusi, ecnu J1Y paboTaeT B kayecTBe yCTpoOMCTBa
CpaBHeHWA (COOTBETCTBYET 3HayeHuto napameTtpa Al-1 = 01...04).
MapameTpbl b1-3...b1-6 [OoCTynHbl ANA  pedakTUpOBaHWsi, ecnu  Ha  BXxoae
YHUULIMPOBAHHBI AaTUMK (COOTBETCTBYET 3HayeHuto napameTpa b1-0 = 06,10...13).

ncnosnb3yeTcs

* - OTMeYeHbl NapameTpbl, 3HAaYEHWS KOTOPbIX MEHSIIOTCS MPU M3MEHeHWUW napameTpos b1-7
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MpunoxeHune I' CoegnHeHne TEPMOMETPOB CONPOTUBIIEHUA C
npmMGopom no ABYyXNpPOBOJHOWN cxeme

MpunoxeHue COOEPXKUT OMUCAHWME U NMPUMEPbLI MOAKIOYEHUS] TEPMOMETPOB COMPOTUBMEHUS MO
[BYXMPOBOAHO cxeme.

CoeguHeHne TepmomeTpa € npubopom MO ABYXNPOBOAHOW CXeMe MPOM3BOAUTCS B Cryyae
HEBO3MOXHOCTU MUCMOMb30BaHUS TPEXTNPOBOAHON CXeMbl, Hanpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMU MOHTaXHbLIMW Tpaccamu.

CrnepyeT NMOMHWUTB, YTO NokasaHus npubopa GydyT 3aBUCETb OT U3MEHEHWSI COMPOTMBIIEHUS
NPOBOAOB NNHWUN CBA3N «TEPMOMETP — MpMBOP», NPOMUCXOASLLEro NOA BO3AENCTBMEM TeMnepaTypbl
oKpyxarolwlero Bosayxa. [ns KomneHcauuum napasuTHOro COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL creayoLye AeNCTBUS.

1) Nepepn Havanom paboTbl YCTAHOBUTL NepeMblyku Mexay koHTakTamm Bxog X-1 n Bxog X-2
KneMMHuka npubopa, a ABYXNPOBOAHYHO NMHUIO MOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MogxnoynTb K NPOTUBOMOMNOXHBLIM OT NPMbopa KOHLUAM fIMHWUM CBA3W «TePMOMETP-Npubop»
BMECTO TepMOMeTpa MarasuH COMPOTMBMAEHWA C KaccoM TouyHocTu He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWUIO TepMOMETpa
npu TemnepaTtype 0 °C (B 3aBUCMMOCTU OT TMNa AaTuuka).

4) MopgaTtb Ha Npubop nuTaHne n yepe3 15 —2 0 cek MO Noka3aHMsAM UMAPOBOro MHAUKaTOpa
onpeaenuTb BENUYMHY OTKIIOHeHUst TemnepaTtypbl 0T 0 °C no KaXgoMy KaHamny U3MepeHust.
5) BBectn B namsitb npubopa 3Ha4yeHuWe KOPPEKLUUWN «COBUI XapaKTepPUCTUKWM» ANS Kaxgoro
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kaHana (b1-1), paBHoe No BenuyMHe nokasaHnsmM Npmbopa 1 B3ATOe C NPOTUBOMOMOXHBIM 3HAKOM.

6) MNpoBepuTb NPaBUILHOCTbL 3a4aHUS KOPPEKUUW, ANA Yero He M3MEHSst 3HayYeHust conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM U3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.

7) OTKNIOYMTL NUTaHMe ¢ Nnpubopa, 0TCOeANHUTL MUHUIO CBA3M OT MarasnHa CONpPOTUBIIEHWA 1
MOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKasaHHbIX AeNCTBUI NpMBOp roToB K AarnbHevien paboTe.
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MpunoxeHune [1. Bo3MOXHble HEMCNPABHOCTU N CNOCOOLI X

yCcTpaHeHusA

B tabnuue [.1 npeactaBneHbl BO3MOXHbIE HEMCNPABHOCTU U CNOCOBbI MX YCTPaHEHMSI.

Ta6bnuua 0.1
MposiBneHune Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
Ha wvHovkaTope B pexume
PABOTA oTobpaxatoTcsi:
n0.dt [aHHbIe ellle He roTOBbI Mopoxpatk 2...3 cek
OCL.H Temnepatypa «xonofHoro cnasi» | MNpoBeputb TemnepaTypy
Bbllle JonycTuMon (meperpeB | OKpyxatoLero BO3ayxa (He
npunbopa) AomkHa npesbiwatb 50 °C)
OCL.L Temnepatypa «xonogHoro crnasi» | MNpoBeputb TemnepaTypy
HIDKE OONyCTUMON | OKpyXatoLero BO3ayxa (He
(nepeoxnaxageHve npudopa) AomkHa 6bITb Hxe +1 °C)
HHHH BbluncneHHoe 3HaveHne BxogHon | CBepuTb Kof gaTyvka B napameTpe

BENMYMHbl Bbie gonyctumoro | b1-0 c dakTn4eckm
npegena NOoACOeAMHEHHBIM AaTYMKOM
Mpubop Bbiwen u3 pexuma | MNoacoeAnHUTL paboymnii AaTymk
IOCTMPOBKU " nsmepsiet

IOCTUPOBOYHYO BENUYUHY
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MpopomkeHne Tabnuua A.1

MposiBneHune Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

LLLL BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B MapameTpe
BEeNMYMHbI  HWxe gonyctumoro | b1-0 c akTnyeckm
npegena noAcoeAnHEeHHbIM AaT4YMKOM
O6pbIB UnNK KopoTkoe 3amblkaHne | [Nposeputb paboTocnocobHOCTb
yHuBepcanbHoro pgatyvka 4...20 | garyuvka
MA

|- 4| O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHoCTb
COMPOTUBIIEHNA WU TEPMO3MeK- | AaTyuka
TpUYEeCKoro NpeobpasoBarersi.
[Ona  yHudmumpoBaHHOro Jatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

0.0.0.0. KopoTkoe 3ambikaHve TepmomeTpa | lNMposeputb paboTocnocobHoCTb
COMpOTUBIIEHNS natyvka

Hi BbluncneHHoe 3HaveHue Bbiwe | M3MeHUTb  3Ha4eHne  BXOAHbIX
[0MyCTUMOro npegena | curHanos
nHaMKaumm

Lo BbluncneHHoe 3HayeHue Huxe
[0MyCTUMOro npepena
nHaMKaumm
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MpopomkeHne Tabnuua A.1

MposiBneHune

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

3HaveHvne TemnepaTypbl Ha
nHgvkaTope B pexvume
PABOTA He cooTBeTCcTBYET
peansHon

HeepHbI Ko TMnNa gatyunka

B napameTtpe b1-O 3apaTb Kog,
COOTBETCTBYHOLLMIA
Mcrnonb3yemMoMy Aatyuky (cm.
Mpunoxexue B)

BBeeaeHbl HeBepHble 3HaYeHUs
«CABUra XapakTepuUCTUKM» W
«HaKMoHa XapaKTepUCTUKUN».

B napametpe bl-1 yctaHOoBUTb
0.0, B b1-2 ycrtaHosutb 1.000
(cm. MpunoxeHwve B)

McnonbsyeTca  aByxnposoaHas | [poussectn coeguHeHne no 3-x
cxema coefvHeHus npuGopa C | MPOBOAHOM cxeme unm
[OaT4ynkom BOCMNOJIb30BaTbCHA peko-

MeHgaumsMu (cum. Mpunoxenwe N
OencTteue ANEKTPOMarHUTHbIX | OKpaHWpoBaTb  FIMHUIO  CBS3U
romex. patymka ¢ npubopom, 3KpaH

3a23eM1Tb B OOHOM TOYKE.

Ha nHavikaTope npwu
HanW4uM TOKOBOTO CUrHana
oTobpaxarTcs Hynu

HeBepHoe noaknoyeHne aatynka
K npubopy

MpoBepUTbL CXeMY MOAKIOYEHUS
naryumka (cm. MNpunoxexue b)

Mpu Harpeee Temnepatypa
yMeHbLUAeTcs M Mpu oxna-
KOEeHUW yBenmymBaeTcs

HeBepHoe coeavHeHne npubopa
C Tepmonapowm

N3amenuTtb NoNApHOCTb
noAknoYeHna Tepmonapbl  (CM.
MpunoxeHve B)

He paGotaeT BbIxogHoe
YCTPOWCTBO

3agaH HeBepHbI pexum paboThbl
TIOrM4ecKoro yCTponcTea

3apgate B napametpe Al-1
TpebyeMbii pexum paboTbl (CMm.
Mpunoxexne B)
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MpopomkeHne Tabnuua A.1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Mpn BrtoYeHn npubopa  Temre-
paTypa oKa3bIBaeTcs B 30He TycT+A

M3MeHuTb 3HaveHne A

3agaHa 3agepxka  BKIHOYEHMS
BbIXOZHOMO YCTPOWCTBA

3apatb 3HauyeHue napameTpa
Al-5, paBHoe 0 (cm. MpunoxeHue
B)

BbixoaHoe yCTPOWCTBO He
cpabaTbiBaeT npu  [OCTW-
KEHWUW 3a[laHHbIX rpaHuLy

BBegeHo MuHMManbHoe BpeMms
HaXxoXOeHUsi  BbIXOAHOMO  YCT-
pOWCTBa BO BKIHOYEHHOM Mmn (1)
BbIKITIOYEHHOM COCTOSHUM

3agatb 3HayeHue napameTpoB
Al-7 n Al-8, paBHoe 0 (cm.
MpunoxeHue B)

3apaHa 3agepiKKa BbIKNoYeHNs
BbIXOAHOMO YCTPOWMCTBA

3agaTe 3HaveHWe napameTpa
A1-6, paBHoe 0 (cm. lMpunoxeHue
B)

HeBo3moxHo n3MeHuTb | BbicTaBneHa 3awmTa oT | 3agatb B napametpe AO0-0
3Ha4yeHVs napameTpoB T M | U3MEHeHWs yCTaBOK 3HavyeHne 01 wm 02  (cm.
A Mpunoxexue B)

Henb3as n3MeHuTb | BbicTaBneHa 3awmTa oT | B napametpe AO0-0 u b0-0
napameTpbl rpynnol A | USMEHEeHUs yCTaHOBOK 3agaTb 01

n(unu) b
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MpunoxeHue E. OcTupoBKka npubopos
E.1 O6wwue ykasaHus

FOcTvpoBka  fJomkHa  MPOM3BOAMTLCS  TOMBKO  KBanMMULMPOBaHHLIMU
METPOMOrMYecknx Cryx6 npu yBEnWYEeHUM MOrPeLHOCTY M3MEpeHUs BXOAHbIX MapaMeTpoB CBepX
YCTaHOBMEHHbIX 3HaYeHWn. [TPOM3BOAWTCS HOCTMPOBKA TOMBKO aHaNoroBbIX BbIXOAOB. YHMBepcasbHble
BX0Abl Npubopa 06nagaoT BbICOKON TOYHOCTLIO U3MEPEHUS U He TPEDYIOT FOCTUPOBKW.

E.2 HctupoBKa BbLIXOAHBLIX LMdppOaHaNoOroBbix mnpeobpasoBartenen

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

MoakniounTb K lOCTMpYEMOMY BbIXody Harpysky Ru, u
BOMbTMETP cornacHo pucyHky E.1. B kavectBe Ru MOXHO
ncnonb3oBaTb Mara3vH conpoTtusnexnii P4831 nnu nogobHein emy
C Kknaccom To4HOCTM He Gonee 0,05, a kayecTBe BonbTMETpa —
npubop c knaccom To4HOCTM He 6Honee 0,05, Hanpumep B1-12.
YcTaHOBUTL HA MarasuHe 3HadeHune conpoTmeneHus 500,00 Om.

MopgaTe nuTaHMe Ha npubop. Ha umdppoBoM uMHAMKaATOpPE
npubopa oTobpasnTcs Tekyllee 3HaYeHne U3MepseMon BENUYMHBI.
Mpubop Haxogutcs B pexxume PABOTA.

FOctupoBka 3aknioyaeTcs B nopbopke koaddULMEHTOB Ans
MWHMManbHOTO Y MaKCUMarnbHOrO 3Ha4eHUs BbIXOQHOIO ToKa.

v

TPM1

cneunannctaMmun

Braxon X-1

Buixon X-2

Buixon X-3

©00
©0 0

R=500,00 Om

2

z

-24B

+24 B

Puc. E.1




KOcTpoBKa MUHMMarbLHOro 3Ha4yeHus (4 MA) BbIXOQHOIO TOKa:

BOWTU B PEXWUM 3afaHusi koda NyTEM HaxaTusi U yOepXaHus He MeHee 3 CeKyHO KHOMKU

AL
3adaTb KHoMKamu IZ 1 ™! 3HayeHue kopa tocTmpoBku — 200;

near,
HaXaTb KHOMKY . Ha LlI/Id’.)pOBOM nHgukKaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u6opa, cooTBeTCTBYHOLEee MUHUMAlNIbHO BO3MOXXHOMY 3HA4Y€HUIO0 BbIXO4HOIO TOKa;

A, i

KHOMKamu " Ha NMUEBON NaHenu npubopa yCTaHOBUTb Takoe
3HayeHve napameTpa nogbopa Ha nHankatope npubopa, YTobbl NageHne
HanpshkeHNs Ha MarasuHe ConpoTMBIEHUIA Gbino paBHo 2,00+0,02 B
(4TO CcoOTBETCTBYET MWHMManNbHOMY TOKy 4 MA). 3To 3HayeHue
KOHTPOMMpyeTCs Mo nokasaHusiM BofbTMeTpa B1-12;

HaXaTb KHOMKY b | Mpubop nepenget B pexxum PABOTA.

B1-12

KOcTupoBka MakcumanbHoOro 3Ha4yeHus (20 MA) BbIXOQHOTO TOKa:

BOWTM B PEXMM 3a4aHNA Koda NyTeM HaxaTusi U yaepxaHus He MeHee 3 cek. KHomku E
S hoA
3agaTb kHonkamu [N 1 [V sHauenue kopa tocTpoBku — 201;

near,|
HaxaTb KHOMKY . Ha undposom nHamkaTope npubopa MosiBUTCA 3HaueHve napameTpa
noaGopa, CoOTBETCTBYIOLLEE MUHUMATTBEHO BO3MOXKHOMY 3HAYEHUIO BLIXOAHOIO TOKA;
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A ¥ :
. KHOMKamu n Ha nuuesoun naHenu an6opa YCTaHOBUTb Takoe

3HayeHve napameTpa nogbopa Ha uHAMKaTope npubopa, 4TOObI
nafjeHue HamnpshkeHUss Ha marasvHe COMpoTUBIEHUN ObiNo paBHO %
x
7

10,040,1 B (4TO COOTBETCTBYeT MakcumanbHOMy Toky 20 MA). 3To
3Ha4YeHne KOHTPONMpyeTCsi MO NokasaHusam BonbTMeTpa B1-12.

. HaXkaTb KHOMKY eor]. Mpubop nepenget B pexum PABOTA.

B1-12

E.3 OcTupoBKa BbIXoAHbIX LiudpoaHanorosbIxX
npeobpa3oBaTtenen «napameTp-HanpsikeHue» 0...10 B (Bbixog Tuna Y)

MogknounTb K OCTUPyEMOMY BbIXOAYy Harpysky Rw, u 00O
BOMbTMETP COrfacHo pucyHky E.2. B kavectBe Ru MOXHO TPM1
Mcnonb3oBaTb Mara3viH conpotusnennii P4831 vnu nogobHein emy

Buixop X-1

C Kknaccom To4HOCTM He Gonee 0,05, a kayecTBe BonbTMETpa —
npubop c knaccom To4HOCTM He 6Honee 0,05, Hanpumep B1-12.
YcTaHoBWTb Ha MarasviHe 3HaveHue conpoTtuenenus 2000,00 Om.

MopgaTe nuTaHMe Ha npubop. Ha umdppoBoM uMHAMKATOpPE
npubopa oTobpasnTCcs Tekyllee 3HaYeHne U3MepPSIEMON BENUYMHBI.
Mpnbop HaxoauTcs B pexume PABOTA.

lOcTupoBka 3akniovaetcs B nogbopke KoadduUMEHTOB Ans ’K:\
MWHUManbHOIo N MakCMManbHOro 3Ha4eHNs BbIXOAHOIO ToKa.

Buixop X-2
Buixop X-3
-24B l
+24 B

Puc. E.2
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lOcTupoBka MMHMManbHoro 3HavyeHus (O B) BbIXOAHOro HanpsHkeHUs:

BOWTU B PEXIM 3ajaHNs! KoZia NyTEM HaxaTusl 1 yaep)aHUst He MeHee 3 CeK. KHOMKM
S b
3agaTh kHonkamu 1N 1 [V 3Hauenmne kopa ocTpoBku — 200;

near,|
HaxkaTb KHOMKY . Ha undpoBom nHaMkaTope npubopa nosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATTBEHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

A .M y

KHOMKamu " Ha nuueBOW naHenu npubopa yCTaHOBUTb Takoe
3HayeHve napameTpa nogbopa Ha nHankatope npubopa, YTobbl NageHne
HanpshKeHNs Ha MarasuHe CconpoTMBieHun 6bino pasHo 0,00+0,02 B
(4TO COOTBETCTBYET MUHMMAaNbHOMY HanpsbkeHuto O B). 310 3HauveHue
KOHTpONUpyeTCs No noka3aHusM BonbTMeTpa B1-12;

HaxaTb KHOMKY kel Mpnbop nepenget B pexkum PABOTA.

B1-12

KOcTupoBka makcMmanbHoro 3HadyeHus (10 B) BbIXogHOro HanpsiXkeHus:

BOWTM B PEXMM 3a4aHNsA Koda NyTeM HaxaTusi U yaepxaHust He meHee 3 cek. KHomku E
S b
3aaaTb KHoMkamu IZ n [™¥] snauenme kona rocTmposkn — 201;

near,|
HaxkaTb KHOMKY . Ha undposom nHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATTEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKA;
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KHOMKamu @ " [g Ha 7

LieBOVi NaHenu npubopa yCcTaHOBUTL Takoe
3HayeHve napameTpa nogbopa Ha uHAMKaTope npubopa, 4TOObI
nafjeHue HamnpshkeHUss Ha marasvHe COMpoTUBIEHUN ObiNo paBHO
10,040,1 B (4TO cCOOTBETCTBYET MakcuMarnbHOMy HanpsikeHuo 10 B).
OTO 3Ha4YeHne KOHTPONMpyeTCs No Noka3aHusM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. Mpubop nepenget B pexum PABOTA.

B1-12
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus
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HOBbIX

aHHYnup
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nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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