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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 rapaHTuW, rapaHTUHbLIA CPOK 06CNyxmnBaHusa coctasnsieT 5 ner;
e oOBbIlIEHVWE YHMBEpCcanbHOCTU npubopa, nossonsillee 6Gonee rMBKO KCNONbL3OBaATHL
npnbopbI N YMEHBLUUTL X HOMEHKNATYPY 3a CHET UCMOSb30BaHUSI:
= yHMBepcasbHbIX BXOAOB;
. BCTPOEHHOTO WCTOYHMKA HanpsixkeHns 24 B AnA nuTaHWs akTMBHBLIX [AaTuMKOB,
BbIXOAHbIX aHanorosblx ycTponcTs (LIAM) nnu gpyrmux HM3koBomnbTHbIX Lenein ACY.
Mpubopbl BbINyckatoTca knacca ToyHoctu 0,25; 0,5. Kmacc ToyHOCTM 3aBUCUT OT Tuna
NOAKMIOYaEeMOro BHELLHEro AaTymka.



Mpnbop un3roTaBnMBaeTCad B PasNMyHbIX MoOAMMMKAUMAX, OTNMYaKOWMXCS APyr OT Apyra
KOHCTPYKTVBHbBIM MCMOMHEHMEM W TUMNOM BCTPOEHHOrO BbIXOAHOrO Yyctponctea. WHdopmauma o
mMoandukaumm npmbopa 3alumdpoBaHa B Koge NOHOro YCHoBHOIO 0603HaYeHus:

TPM1 -X. V. X

[Tnn npubopa

l KOHCTPYKTMBHOE MCTIONHEHKE

l 0603HaveHwe nepeuyHOro npeobpasosatens

l Tun BCTPOBHHOTD BLIXOAHOrO YCTPONCTBA

KOHCprKTVIBHO& UCNOJIHEeHUe!:

H _
wi -

w2 -

il _

KOpNyC HAaCTEHHOro KpenneHus ¢ pasmepamun 130x105x65 MM 1 cTeneHblo 3awuTsl [P44;

KOpnyC LLMTOBOrO KpenseHus ¢ pasmepamm 96x96x65 MM M CTENEHbIO 3alUUTbl CO CTOPOHLI
nepegHen naHenu 1P54;

KOpNyC LWMTOBOrO KpenneHusa ¢ pasmepamm 96x48x100 MM M CTEMEHbIO 3aLUUTbl CO CTOPOHLI
nepeaHen naHenwu 1P54.

Kopnyc ¢ pa3mepamun 90x72x58 MM Ansa yctaHoBku Ha DIN-periky U CTeneHbio 3almTbl CO
CTOPOHbI NepeaHer naHenu 1P20.

aGapuTHbIE YEepPTEXM KOPMYCOoB NpUBOPOB NpueeaeHb! B MpuroxeHuu A.

Y — yHuBepcarnbHbI U3MepUTENbHbIN BXOA.



Tun BCTPOEHHOro BbIXOAQHOro ycTtpouctsa (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:

®  y3MepeHune TemnepaTypbl UNu Apyrnx U3NYeckMx BENUYMH (OaBrieHusl, BNaXkHOCTH, pacxoda,
YPOBHA WU T.N.) B OOHOW TOYKE C MOMOLLUbK CTaHAAPTHbIX AATYMKOB, MOAKMHYaEMbIX K
yHVBepcanbHoMy Bxogy npuéopa;

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

®  oTOGpaxeHWe TeKylero W3MEpPEHWst Ha BCTPOEHHOM CBETOAMOAHOM  LMEPOBOM
VHAMKaTOpE;

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



2 TexHU4eckKue XapaKTepucTtukm n ycnoBeus akcnnyatauumm

2.1 TexHMYecKue xapakTepucTuku npnbopa

OCHOBHbIE TEXHUYECKME XapaKTepMCTUKM npubopa npusBedeHsl B Tabn. 2.1+2.3.

Tabnuua 2.1
XapaktepucTuku npuéopa
HanmeHoBaHue 3HavyeHue

[nanasoH NnepeMeHHOro HanpsHXeHNs NUTaHus:

HanpsbxkeHue, B 90...245

vyacroTa, Ny 47...63
MoTpebnsiemas mowHocTb, BA, He Gonee 7
HanpsixeHne BCTPOEHHOIO UCTOYHMKA NUTaHWS MOCTOSIHHOIO ToKa, B 2424
MakcnmarnbHO AOMYCTUMBIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHWs, MA 80
Konnyectso kaHanos 1
Bpewms onpoca Bxopa:

TEPMOMETPbI COMPOTUBIEHNS, C, He Bonee 0,8

TepMOoareKkTpuyeckme npeobpasoBateny 1 YHUUUNPOBaHHbIE

curHarnbl MOCTOSIHHOTO HaMpPsHKeHUst U Toka, C, He Gonee 0,4
[Mpegen oCHOBHOM NpUBEAEHHOW NOrpeELLHOCTN MPU U3MEPEHUN:

TepmoarnekTpuyeckumu npeobpasosarensmu, % +0,5

TEpPMOMETPaMM COMPOTMBIIEHNS U YHUDULMPOBAHHBIMW CUrHaNamm

NOCTOSIHHOIO HanNPsHKeHWs 1 Toka, % +0,25




MpogonxkeHue Taén. 2.1

HanmeHoBaHue 3HayeHue
CreneHb 3aWwmThbl KOpnyca
HacTeHHbI H 1P44
wmtoBble L1 n L2 (co cTOpoHbI NULEBOM NaHenwu) 1P54
DIN-peeyHbif [] (CO CTOPOHbI NMMLEBOI NaHeNm) 1P20
[aGapuTHble pa3mepbl npubopa:
HaCTeHHbIN H, MM (130x105x65)+1
wwurosoit W1, mm (96x96x65)+1
wmroBsow W2, Mm (96x48x100)+1
DIN-peeyHbIvi [, MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 8
Tabnuua 2.2
Wcnonb3yeMble Ha BXoAe CUrHanbl MOCTOSIHHOIO TOKa U HanNpshkeHUs
Mpenen
3HauyeHue eauHULbI o
HanmeHoBaHue D,uanasofl o MnagLuero OCHOBHOW
n3mMepeHun, % paapsina, en. nam. npuBeaeHHON
' norpewHocTn, %
CurHan nocTosiHHOro HanpsXeHus
—50...+50 MB | 0...100 | 0,1;1,0 | £0,25
YHudmumpoBaHHble curHansi no F'OCT 26.011-80
0..1B 0...100 0,1;1,0 +0,25
0..5mMA 0...100 0,1;1,0




Mpo,

[OJKeHue Tabn. 2.2

3 Mpeaen

HavyeHue egUHULbI .

H Owvana3oH OCHOBHOM
anMeHoBaHue _ MragLwero .

n3mepeHun, % 230803 0. M3M npuBeAeHHOMN
paspsna, ea. ) norpewHocTun, %
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 01,10

MpumeyaHue MakcumanbHO BO3MOXHbIVA Anana3oH nHamkauum ot -999 go 9999. MNpu HanumMpyembix
3HavyeHusax Bblwe 999,9 n Hwke MuHyc 199,9 ueHa eguHULBI MNagLwero paspsga pasHa 1.

Tabnuua 2.3
Wcnonb3yembie Ha BXxoAe NepBU4HbIE NpeobGpasoBaTtenu (AaT4UKK)
3HayeHue Mpepnen
Owvana3oH eauHUUbI OCHOBHOM
HaumeHoBaHune S -
u3mepeHun, °C MnagLwero npuBeAeHHOM

paspsaa, °C 2

norpewHocTn, %

TepmomeTtpbl conpotuBnenus no FOCT P 8.625-2006 unu Tepmonpeo
oTuBnenus no FOCT 6651-94 ¥

con

Opa3oBaTenu

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

Cu 100 (0=0,00426 °C ™ —50...+200 0,1




MpogomxkeHue Taén. 2.3

3HauyeHue Mpepnen
HanmeHoBaHne ﬂuana39ﬂo eanHnUbI OCHOBHOMU 3
Uu3mMmepeHuu, C Mnagwero npueBegeHHou
paspsaa, °C 2 norpewHocTy, %
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:=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 (=0,00617 °C ™) —60..+180 0,1
Cu 1000 (0:=0,00426 °C ™) —50...+200 0,1
1000M (¢=0,00428 °C ™) —200...+200 0,1;1,0
Pt 1000 (0¢:=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;1,0 105
TXKK () —200...+1200 0,1;1,0 0 2'5) 4
THH (N) —200...+1300 0,1;1,0 -
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MpogomxkeHue Taén. 2.3

3HauyeHue Mpepnen
HanmeHoBaHMe OwuanasoH eauHUUbI OCHOBHOM
n3mepeHun, °C mnaglero npuBeAeHHOMN
paspsaa, °C 2 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, u3MepeHHblx npu TemnepaTtype 100 u 0 °C, K ero COnpoTUBMEHUIO,
namepeHHomy npu 0 °C (Ry), AerneHHoe Ha 100 °C 1 okpyrneHHoe [0 NATOro 3Haka nocrie 3ansTon.

npu Temnepatype Bbiwe 999,9 n Hmxe MuHyc 199,9 °C ueHa eavHWUbl Mriaglwero paspsga
paBHa 1 °C.

ponyckaeTcsa NpMMeHeHne HecTaHAapTU30BaHHOIO MeAHOro TepMOMEeTpa COMPOTUBIIEHUS C
Ro = 53 Om, a=0,00426 °C * 1 guanasoHom nsmepeHuii ot MuHyc 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 BO3AENCTBUSAM MpW 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 okpyxatoLero Bo3ayxa oT MuHyc 20 go +50 °C;

BEPXHUW Mpefen OTHOCWUTENbHOW BAaXHOCTU Bo3dyxa — He Gonee 80 % npu +35 °C u
6onee HM3KMX TemnepaTypax 6e3 KoHAeHcauumn Bnaru;

aTmocdepHoe gaeneHue ot 84 go 106,7 kla.

Mpumeyanna

1. TpeboBaHMs B 4acT! BHELUHWX BO3OEWCTBYIOLUMX (DAKTOPOB SIBMSKOTCS 00s3aTeNbHbIMU, Kak
OTHOCALMECS kK TpeboBaHMsAM 6e3onacHoCTU.

2. Ons mogmdukaumin npubopa TPM1-H.Y.P n TPM1-LU1.Y.P, BbinyweHHbIX MO cneuuansHoMy
3akasy, J4onyckaeTcsi 3KCnslyaTauusi ipy TeMrnepaType oKpyKatoLero Bo3gyxa oT MuHyc 40 go +50 °C.

12



3 YcTpouncTBo n paboTa npubopa

3.1 MpuHuun gencreuns

CTpykTypHasi cxema npubopa npusegeHa Ha puc. 3.1.

TPM1 6Gnok 06paboTku faHHbIX
I ————— 1 o
gxop, 1 AR =1 [BblvchuTens, ' Boxog 1 &
YHUBEPCANbHBIA| | _ | Lindposoit N 2
/ o BX0[, | duneTp _Kaaﬂg?)mom J-Iy 'Ji-" By - %
JATYHK | ————— ————— | —— J
|
annn
L.

Puc. 3.1. CrpykrypHas cxema npubopa

Mpubop comepxuT KaHanm YHUMBEpPCaAnbHOrO BXOA4a Ans  NOAKIMOYEHWUS  MEPBUYHbBIX
npeobpasoBaTtenen (gatyvMkoB), O6nok 06pabOTKM [OaHHbIX, 4YeTblpexpas3psifHblli  CBETOAMOAHbIV
uncppoBon nHAuKaTop M BbixogHoe ycTpouncTteo (BY), npeaHasHavyeHHoe ANS ynpaBrieHUsi BHELUHUM
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obopyaosaHuem. briok 0bpaboTku AaHHbIX BkntoyaeT B cebs umMdpoBon unbTp, BbIMUCIUTEND
KBagpaTHOro KOPHA 1 rornyeckoe yctponcteo (JTY).

Jlornyeckoe yYCTPOWCTBO B COOTBETCTBMW C  3anporpamMvMpoBaHHbIMKW  MOMb3oBaTenem
PyHKLUMOHANbHLIMN NapameTpamu OpMUPYET CUrHarbl yNpaBrneHUs BbIXOAHLIM YCTponcTBoM. BY B
3aBMCMMOCTY OT MoAMUKaLIMK Nprbopa MOXET ObITb AVCKPETHOO UMW aHaroroBoro TUna (cm. n. 3.2.4).

3.1.1 UndpoBas ounbTpaums n KOppeKkLns usmepeHum
3.1.1.1 UudpoBasa punbTpaums nusmepeHumn

Ons ocnabneHus BAUSIHWS BHELLUHUX UMMYJSIbCHBLIX MOMEX Ha 3KCniyaTauMoHHbIE XapaKTepucTuku
npu6opa B nporpaMmy ero paboTbl BBeAeHa UmdpoBas hunbTpauums pedynbTaToB U3MEPEHUIA.
dunbTpaums ocyLlecTsnsieTcs B ABa dTana.

Ha nepBom 3Ttane dunbTpaumMm 13 TeKyWMX U3MEPEHUN BXOAHbIX MNapameTpoB
OTMIIbTPOBLIBAIOTCA 3HAYEHWS, UMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[ina aToro Nnpnbop BblYMCNSET Pa3HOCTL Mexdy peaynbTatamMmu U3MEpPEHWUI BXOLHOW BEMUYUHBI,
BbINOMHEHHbIX B [ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAET ee C 3aAaHHbIM 3HayYeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOWU3BOAMTCH MOBTOPHOE W3MEpeHue, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel unbTpa yaBamBaeTcsi. B crnyyae noaTBEpXAOEHWS HOBOrO  3HauyeHust  unbTp
nepectpansaetcs (T.e. nonoca dunbTpa yMeHbLUAeTCA [0 MCXOAHOM) Ha HoBoe cTabunbHoe
COCTOSIHUE U3MepPSeMON BENUYMHBI. Takol anroputm no3sonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€OMHUYHBIX MMMYNbCHBIX M KOMMYTaLMOHHBIX NOMEX, BO3HUKAMOLWMX Ha npou3BodcTee Npu pabote
CUNoBoro obopynoBaHus.
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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 Monochbl
GunbTpa, Tem nyylwe MOMexXo3alMEeHHOCTb U3MEepPUTENbHOTOo
KaHana, HO npu 3TOM (13-3a BO3MOXHbIX MOBTOPHbLIX M3MEPEHWIA)
Xyxe peakuusi npubopa Ha ObicTpoe akTuyeckoe MU3MeHeHue
BXOAHOro napametpa. [1oaToMy npu 3agaHuu nonockl unbTpa
crnegyeT  yuuTbiBaTb  MaKCUMMasbHYl — CKOPOCTb  M3MEHeHUs
KOHTPONMUPYEMOW BEMUYMHBLI, @ Takke YCTaHOBMEHHY [Ans
MCMOSb3yemMoro Aatyvka nepmoaMyHOCTb onpoca.

Mpn HeobxogumocTM pUNLTP MOXeT ObiTb  OTKIIOYEH
yCTaHOBKOWN HyrneBOro 3HayeHus napametpa b1-8.

Ha Btopom 93Ttane dwunbTpaumm ocylwecTensgeTca
crnaxuBaHve (gemMndupoBaHWe) curHana C uUenbilo yCcTpaHeHus
LLIYMOBbIX COCTaBMNSAOLLMX.

OCHOBHOWM  XapaKTepUCTMKOW  crnaxueawoowero dunbTpa
ABMSAETCA «MNOCTOSAHHasA BpemeHu cunbTpa» — UHTepsan, B
TEYeHNe KOTOpOro W3MEHEHWe BbIXOAHOro curHana dunbTpa
pocturaet 0,63 OT U3MEHeHUs1 BXOAHOTO curHana.

lMocTosiHHas BpemeHn unbTpa 3agaeTcs B CekyHAaax
napameTtpom b1-9.

CnepyeT MOMHUTb, YTO YBENWYEHWE 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

BpeMeHW unbTpa ynyylwaeT MOMEXO3alUMLLIEHHOCTb KaHana W3MEpeHUsi, HO O4HOBPEMEHHO
yBEnMYMBaeT €ero WMHEPLUMOHHOCTb, T. €. peakuusi npubopa Ha ObICTpble W3MEHEHWsI BXOOHOW

BENNYNHbI 3aMeanaeTca.
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Mpyn HeobxogumocT GUMLTP MOXeT OblTb OTKMIOYEH YCTaHOBKOW HYNEeBOro 3HayeHusi
napametpa b1-9.
BpeMeHHble gnarpammbl paboTbl LMpoBbIX PUNLTPOB NPeACcTaBrieHbl Ha puc. 3.2.

3.1.1.2 KoppeKuus uameputenbHON XxapaKTepUCTUKN JaTYNKOB

[ns  ycTpaHeHMs HayanbHOW MOrpelwHocT! npeobpasoBaHWsi BXOOHbIX CUrHamoB WU
MOFPELLHOCTEN, BHOCKUMbIX COEAMHWUTESIbHBIMU NPOBOAAMW, M3MEPEHHble U  OT(UNbTPOBAHHbIE
NpvBOPOM 3HAYEHWSI MOTYT GbiTb OTKOPPEKTUPOBaHbI. [MOrpeLIHOCTY BLISBMSIOTCA NMPU NPOBEAEHUN
METPOSIOrMYECKUX UCMbITaHWIA U YCTPaHAITCSA MyTEM BBOAA KOPPEKTUPYIOLWWMX 3HayYeHnin. B npubope
€CTb ABa TWUMNa KOPPEKLMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITL CABUT U U3MEHEHUE HaKIoHa
N3MepUTErIbHOWM 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  MOAKMHOYEHUN
TEPMOMETPOB COMPOTMBIIEHNS NO ABYXMNPOBOAHOW CXeMe), a TakKe Npu OTKMOHEHUW y TepmomeTpa
COMNPOTUBIIEHUSI 3HaYeHNs Ro.

[Mpumep caoBura n3amepuTenbHOM XapakTepUCTUKK rpadmnyeckn npeacTasneH Ha puc. 3.3.
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ARLL (50) (71.3)  (Rygm, OM) (50 (71.3)  (Rygms OM)
l:'u.TCM RD
Puc. 3.3. Koppekuus “cagur xapakrepucTiem” Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

MN3meHeHWe HaKNOHa XapaKTePUCTUKU OCYLLECTBISIETCS NMYTEM YMHOXEHWUS W3MepeHHoW (M
CKOPPEKTUPOBAHHON «CABWUIOM», €CNN 3Ta KOppeKuus Heobxoauma) BennyvHbl Ha MOMnpaBOYHbIN
KoadppuLMeHT B, 3Ha4YeHne KOToporo 3agaeTca napameTpom b1-2.

[aHHbI BUA KOPpPEeKuMM MCnonb3yeTcs, Kak NpaBumno, Ans KOMMeHcauuy norpeLuHocTen caMmmx
AaTunkoB (HampuMep, MNPV OTKIMOHEHUW Y TEPMOMETPOB COMPOTMBIIEHUS MapameTpa o OT
CTaHOApPTHOrO  3HAYeHWs) WM MOrPeLlHOCTeN, CBA3aHHbIX C  pa3bpocoM  COMpPOTUBMEHWUN
LYHTMpYOWKMX pe3ncTopoB (npu pabote ¢ npeobpa3oBaTensiMu, BbIXOOHBIM CUrHaNoOM KOTOPbIX
ABMAETCS 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 GblTb onpeaeneHo no gpopmyne:

B = MdrakT / Mnsm,

rae

B — 3HayeHMe NonpaBoYHOro KO3 urUmMeHTa, ycTaHaBNMBaeMoro napameTpom;

MdpakT — pakTnyeckoe 3Ha4YeHNe KOHTPONMPYEMOW BXOAHOWN BENMUYNHBI;

Mun3m — n3meperHHoe NpnGoOPOM 3HaYEHVE TOW Xe BEMUYUHBI.

lMpyMep M3MEHeHWs HakrnoHa M3MEpPUTENbHOM XapaKTePUCTUKM rpaduyeckn npeactaBneH Ha
puc. 3.4.

OnpegennTb HeobBXOAMMOCTb BBEAEHUS MOMPaBOYHOrO KOIPULMEHTa MOXHO, K3MepuB
MakcumanbsHoe unu 6nuskoe K Hemy 3HayeHve napameTpa, rae OTKIIOHEeHUe HaKIoHa U3MepUTENnbLHON
XapaKTepucTuku Hanbonee 3ameTHO.

BHumaHue. 3agaHve KOPPEKTMPYOLWNX 3HAYEHUI, OTIMYaloWMXCa OT 3aBOACKMX ycTaHoBoK (b1-1 =
0.0 1 b1-2 = 1.000), U3MeHsIET CTaHOAAPTHLIE METPONOrMYECKNe XapakTePUCTUKN Npubopa u AOIMKHO
npoun3BOAMUTBCH  TONMbKO B TEXHUYECKM OOOCHOBaHHbIX — Cryyasix  KBanuMuuMpoBaHHbIMU
crneumanmcTamu.
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3.1.2 BbluncneHne KBagpaTHOrO KOPHS C y4eTOM HacTpoek maclutabupoBaHus

[na paboTbl ¢ yHU(PULMPOBaAHHBIMU AaTYMKaMK, CUTHaN KOTOPbIX MPOMOPLMOHAaneH Keaapary
N3MepsieMON BENWUMHBI  (OaTYMkM pacxoda XWAKOCTU unu rasa), B npubopax uMcrnonb3yeTcs
nporpaMMHbIi ~ MOAYNb  BbIMUCNIUTENsS  KBaApaTHOrO  KOpHsA. [Na  BKMOYEHUS/BbIKIOYEHNS
BbIUMCIIUTENS HEOoOXOAUMO YCTaHOBUTb COOTBETCTBYHLLEE 3HayeHve napameTpa bl-3  (cm.
MpunoxeHwne B).

BbluncneHve KBagpaTHOTO KOPHS, C YY4ETOM HAcTpoek MacliTabupoBaHusi, nocrnegylowas
Bbllaya cuUrHana Ha uHgukaumio u cooteeTcTytolee 1Y npoucxoguT no cnegyower oopmyne:

T=n,+/7(n - 1,),

roe n - 3a[jlaHHOe MoMb30BaTENeM HWXHEE 3HadeHue rpaHuubl guanasoHa
nameperus (b1-5);

— 3a[laHHOe NoNb30BaTENEeM BepxXHee 3HayeHwe rpaHuubl AuanasoHa
nameperus (b1-6);

- 3Ha4YeHue curHana c gatyvka B OTHOCUTENbHbIX eanHuuax ot 0,000
no 1,000.
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3.2 YcTponcTBo npubopa

3.2.1 KoHcTpykumsa npubopa

MpuGOp KOHCTPYKTUBHO BLIMOMHEH B MNacTMacCoBOM Kopryce, MpeaHasHayeHHoOM Ans
LMTOBONO MMM HACTEHHOIO KpenseHus.

Bce anemeHTbl nmpubopa pasMelleHbl Ha ABYX MevaTHbIX nnatax. Ha nuuesoi naHenwu
pacnornoxXeHb! kraemaTypa ynpasneHus npu6opoM, LMdpoBoit MHAUKATOP M CBETOAMOALI.

B npubopax HAaCTEHHOTO W LWTOBOTO KOHCTPYKTUBHBLIX UCTIOMHEHWIA CUMoBasi U M3MepuTenbHas
YyacTu, a Takke MPUCOeOMHUTENbHbIM KNEMMHMK. PacronioXeHbl Ha 3agHei naHenu. KnemmHuuk ans
NOLACOEVHEHUS BHELIHWUX CBSi3el (4aTYMKOB W Leneit NUTaHWus) y NpuGOpOB LLUTOBOTO KpPENneHust
HaxoauTCs Ha 3agHen cTeHke. B npuGopax HacTEHHOro KpenmneHust KNEMMHWK pacrnofiokeH nog
BEPXHEN KPbILKOW. B 0TBEPCTUSAX NOABOAA BHELLHUX CBA3EH YCTaHOBMEHbI PE3NMHOBLIE YNMOTHUTENN.
B npuGopax kpenneHust koprnyca Ha DIN-peiiky cunoBasi U W3MepuTENbHasi 4acTu, a Takke
NpYCoeaVHUTENBHbBIE KIEMMHUKW PacnonoXxeHbl Ha GOKOBbIX CTOPOHax npubopa.

[lns ycTaHoBKM Npu6opa B LMT B KOMMIIEKTE MOCTABKU MPUIIaralTcs KPEnexHble arieMeHTbl, Ans
yCTaHOBKM NpuGopa Ha DIN-peliky B KOMMNNeKTe NOCTaBKy NpunaraeTcs cneuuanbHas 3allernka.
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Ha puc. 3.5 npvBeneH BHEWHWM BuA NULEBON MNaHenu npubopa Ansi KOpnycoB pasfnyHbIX
KpenneHun.

xw0zmos  auermes permanoe RS o TR1 @
) ol al
*0.02505 waMERmTENs-PEnATOP GBI @
et T & K
K 0 o
T o4 K OIED
o o o Kn. 0.25:0.5 vamepwTEne  (VITTHT]
_
<
TPM1 T IEY
a) 6) B)

Puc. 3.5. Nlnuesan naxvens npuGopa Ana kopnycos: a) HacTeHHoro H u wuTosoro kpennexua W1;
6) umrosoro LW2; ) DIN-peeunoro [

Ha nuueBorn naHenu pacrnonoXeHsl dNeMeHTbI ynpasneHua n nHamkauun.

YeTblpexpaspsaaHbii LMGPOBOM MHAMKATOP, MNpeAHasHayYeHHbIN Afis OTOOpaXeHusi 3HauYeHWui
n3MepsieMbIX BENUYMH 1 hyHKLMOHAnNbHbIX NapameTpoB npubopa.

YeTblpe cBeTOAMOAA KPACHOIO CBEYEHUS CUTHanNm3npyrT O pasfiMvHbIX pexmnmax pa6OTbI:
° cBetoamon «K» CUrHanunaunpyet o BKIKOYEeHUN BbIXOOHOIo yCTpOI7ICTBa;
. ceetogmog «T» CurHanmsnpyet O BKIMHOYEHHOM peXxunme BBOAa 3HA4YeHUA YCTaBKU
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perynupyemoi BenuuuHb;

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

e cBeToavop «l» curHanuavpyeT O BblBOAE HA WHOMKAUMIO TEKYLLEro U3MepeHust
(HenpepbiBHas 3acBeTka) U 06 aBapum No Bxody (MUratoLLas 3acBeTka).

neor.;
KHonka [: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUPOBAHUME, a Takke anst 3anucu
HOBBIX YCTAHOBIIEHHbIX 3HA4YEHWI B 3HEProHe3aBUCKMYI0 NaMsaTb Npubopa.

o
KHonka |Z npegHasHayeHa ons:
®  poCMOTpa 3aaHHOro 3HayeHust yctasku J1Y;

e  BblbOpa MporpaMMUpyemMoro napameTpa W yBenuyeHus ero 3HadeHusi. Mpu yaepxaHum
KHOMKM CKOPOCTb U3MEHEHUS BO3paCTaEeT.

hA
KHonka Iz npegHasHaveHa ana:

. Bbl60pa nporpaMmmMmupyemMoro napameTpa U ymMeHbLUeHUA ero 3Ha4deHus. Mpu yaepxaHuun
KHOMKK CKOPOCTb M3AMEHEHNA BO3pacTaeT.

3.2.2 Tunbl BXOAHbLIX YCTPOUCTB

BxoaHoe n3MepuTensHoe yCTPOMCTBO B NpUBope ABNSIeTCS YHUBEPCAslbHbIM, T.€. K HEMY MOXHO
nogkntoyaTtb nobble nepeuyHble npeobpasoBateny (AaTYMKKM) M3 MepevncrieHHbIX B Tabn. 2.2. Ko
BX0oAy npnéopa MOXHO MOAKIMIOYUTL OJIHOBPEMEHHO OAVH AaTuUUK.

B kayecTBe 4aTYMKOB MOTYT GbITb UCMOMNb30BaHbI:
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e TepMOMETPbl CONPOTUBIIEHUS;

e npeobpa3oBaTenu TepMOINIEKTPUHECKME,;

e aKTMBHble Mpeobpas3oBaTenu C BbIXOAHbIM aHaNOroBbIM CUrHanoM B BWAE MOCTOSHHOTO

HanpsKeHUst Unu Toka.

AKTUBHbIE npeobpasoBaTeny C BbIXOAHbIM aHaNOroBblM CWUFHaNOM B BWAE MOCTOSIHHOTO
HanpsbkeHust (-50..50 mB, 0.1 B) wnu Toka (0..5 MA, 0..20 MA, 4..20 MA) MmoryT 6bITb
Mcnonb3oBaHbl AN U3MepPEeHUs Kak TemnepaTypbl, Tak U Apyrux U3nMYecknx BeNMYMH: AaBMeHus,
pacxopa, ypoBHS U T. M.

3.2.2.1 NoaknoyeHne TepMOMETPOB CONPOTUBIIEHUSA

Pabota [fgaTuMkoB OCHOBaHa Ha  TeMmmnepaTypHOM  3aBUCUMOCTU  3NIEKTPUYECKOro
CONpOTUBIIEHUsT MeTannoB. Jatunk pusnyecku BbINOSIHEH B BUAE KaTyLIKW U3 TOHKOW MEZHON unu
NNaTMHOBOW NPOBOMOKM Ha Kapkace W3 M3OMNSLUMOHHOrO MaTepuana, 3akfio4YeHHON B 3aLUUTHYHO
rMnb3y. TEpMOMETPbI CONPOTUBIEHUS XapaKTepU3yTCs ABYMs NapamMeTpamu: Ry — conpoTUBeHnem
patumka npu 0 °C M d — OTHOWEHWEM pasHUUbI COMPOTMBIIEHWI AaTynKka, W3MEPEHHbIX Npu
Temnepatype 100 u 0 °C, k ero conpotusnenuto, namepeHHomy npm 0 °C (Ro), AeneHHbIM Ha 100 °C.

B  npubopax ucnonb3yeTcs  TpexnpoBogHas — cxema
NoaKIYEHNS TEPMOMETPOB CONPOTMBIIEHUs. K ogHOMY U3 BbIBOAOB
TepmopesncTopa R; MNoAcoeauHATCA ABa NpoBoda, a TpeTwui ~_|
NoAkIo4aeTes K Apyromy Beiogdy R; (puc. 3.6, Hymepaums KOHTaKToB R
npueegeHa B Mpunoxennn B (Tabn. B1)). Takas cxema nossonseT
CKOMMEHCMPOBaTL COMPOTUBMNEHUE COEAMHUTENbHbLIX MPOBOAOB.
Mpu aTOoM HeobxoaMmo cobnojaTb  ycrnoBue  paBeHCTBa
CONPOTMUBIIEHUIT BCEX TPEX NPOBO/OB. Puc. 3.6
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TepMomeTpbl  COMPOTUBAEHNUS MOryT nogknw4atbCA K anGopy C ucnonb3oBaHnem
,D,ByXI'IpOBOﬂ,HOVI JIMHUN, HO MpPU 3TOM OTCYTCTBYET KOMNEeHcauua npu M3MeHeHun CconpoTUBIIEHUA
coeanHUTEenNbHbIX NPOBOLOB. |-|03TOMy 6y£l,eT HabnopaTtbes HekoTopas 3aBUCUMOCTb MOKasaHWUn
an60pa oT koneb6aHui TemMnepartypbl NpoBOAOB. B crny4yae ucnonb3oBaHUA ,D,ByXI'IpOBO,D,HOVI NHUN
Ana KoMneHcauun napasnTtHOro CconpoTmMBIiEHNA NpoBOLOB Heobxoaumo npu NoaroToBke an60pa K
pa60Te BbINOMHUTL AENCTBUS, YKa3aHHble B MpunoxeHum I.

3.2.2.2 NopknioyeHne TepMOINEKTPUIECKUX TPM1
npeo6pasoBareneu
TepMoaneKTpuieck il npeobpasosatens (Tepmonapa) cocrour Poou Bxop X-1
M3 [BYX COEAMHEHHbIX Ha OOHOM W3 KOHLOB MPOBOAHVKOB, N + Bxon X-2
N3roTOBMNEHHbIX u3 MeTannos, obnagaroLmx pasHbIMU < I - Bron X3
TEPMO3MEKTPUHECKMMI CBOMCTBaMM. CoepvHeHHbIe KOHLIbI,
HasbiBaeMble «paboynm cnaem», onyckalT B U3MeEpsieMyto cpeay, a I e /I
€BOBOAHbBIE KOHLBI («XONOAHBIN Crari») TepMonapbl MOAKIoYalT ko il

BXxogy npubopa (puc. 3.7, Hymepauus KOHTakToB npuBedeHa B
Mpunoxenmn B (tabn. B.1)). Ecnu Temnepatypbl «paboyero» u
«XOMIOJHOrO CraeB» pasfnuyHbl, TO Tepmonapa BblpabaTbiBaeT TepMoJ[C, koTopas M mnojaetcs Ha
nsmepuTenb.

Mockonbky Tepmo3C 3aBMCUT OT pasHOCTU TemnepaTtyp AByX CrlaeB Tepmonapbl, TO Afs MOfyqeHns
KOPPEKTHbIX MOKa3aHU HeoOXOOMMO 3HaTb TemrnepaTtypy «XOnogHoro criasi» (ee CBOBOAHbLIX KOHLOB), YTOObI
CKOMIMEHCVPOBATL €€ B AarbHENLLMX BbIMUCTIEHNSIX.

B npubopax npegycMoTpeHa CxemMa aBTOMaTV4eCcKoM KOMMeHcaumm Temnepatypbl CBOOOOHbLIX KOHLIOB
Tepmonapbl. [laTivk TeMnepaTtypbl «XOrNoAHOrO Criash» YCTaHOBIMEH PSYAOM C MPUCOSOVHUATENBHBIM KIEMMHVKOM.

Puc. 3.7
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MpumeyaHue - [ns OTKMIOYEHMSI KOMMEHCALMM «XOJIOOHOro
cnasi» Heobxoaumo BBecTu kog 100 (cm. n. 6). KomneHcauus
«xoriogHoro criag» OydeT BHOBb BKMOMEHA TOMbKO Mpu
M3MEHEHUW Kofa AaTuvka Ui HOBOM BKITOYEHUM npubopa.

MoakntoveHve Tepmonap k MpMBopy AOMKHO NMPOM3BOAMTLCS C
MOMOLLIBIO  CreLarnbHbIX KOMMEHCALWIOHHbIX (TEPMOSMEKTPOAHBIX)
MPOBOJOB, M3TOTOBMEHHBIX U3 TEX e CaMblX Marepuarnos, 4To U
Tepmonapa, Mpu 3TOM peKOMEeHOyeTcsl MoMellaTb Nposoda B
3aWmMTHBIA 3kpaH (puc. 3.8). [onyckaeTcs Tawkke WUCMofb3oBaTb
NpoBOAA M3 METAITOB C TEPMO3JIEKTPUHECKMMM XapaKTEPUCTMKaMM,
KoTopble B AuanasoHe Temnepatryp 0...100 °C  aHanormyHbI
XapaKTepucTMkaMm  maTepuarnoB 3nekTpodoB  Tepmonapel.  [pu
COEOVHEHAM  KOMMEHCALMOHHBIX MPOBOAOB C  TepMorapoi 1
npyBopom HeobX0AMMO CoBMoAaThL NONAPHOCTb.

Puc. 3.8

BHumaHue! MNpn HapyleHWN ykasaHHbIX YCMOBUIA MOrYT UMETb MECTO 3HauuTernbHbIe MOrpeLHoCTH
npy U3MEPEHUN.

3.2.2.3 NopknoyeHne [4aTYNKOB, UMEHOLINX YHUDULIMPOBaHHbIW BbIXOAHOW CUrHarm Toka
WNU HanpskeHus

MHorvie  JaTuvKM  PasfuYHbIX  (PM3NYECKMX  BENIMYMH  OCHALLEHbl  HOPMUPYHOLLMMMU
namepuTenbHeiMM  npeobpasosatensmu.  Hopmupytowme npeobpasosateny  TpaHCOPMUPYIOT
curHanbl ¢ NepeuYHbLIX NpeobpasosaTtenen (TepMonap, TEPMOMETPOB COMPOTUBEHUSI, MAHOMETPOB,
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pacxofoMepoB U Ap.) B YHUMULIMPOBaHHBIN CUrHan NocTOSHHOrO Toka. BenuunHa aToro Toka nexuTt B
cnepyowmx auanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOrO TOKa
HOpMUpYtoLLEero npeobpasoBaTtens NPONopLUMoHaneH 3HayeHno PU3n4eckon BeNnYnHbI, N3mepsemon
[aTynmkoM, U COOTBETCTBYeT paboyemy [Auanas3oHy p[aTyvka, yKa3aHHOMY B €ro TeXHUYECKUX
XapakTepucTukax. B cBasmM ¢ Tem, 4to nNpubop uaMepsieT TONbKO
BXOAHOE HamnpshkeHWe, Npu MOAKIYEHUN AATYMKOB MOCTOSHHOIO |TPM1

TOoka HeobxoauMMO WCMonb3oBaTh BXOAsEe B KOMMMEKTauuo

Harpy3oyHoe conpoTuenexHne RH=50,000+0,025 Om (cm. puc. 3.9 u -248B

Mpunoxexuve B). +24 B
Mpwm HeobXxoauMocTH nuTaHus HOPMUPYIOLLNX -

npeobpasoBaTteneil, NCNOb3YIOLNX BHELUHWE WUCTOYHWUKWA MUTaHUS - Bxon X-1

NMOCTOSIHHOTO TOKa, MOXET MPUMEHSITbCH BCTPOEHHbIN B npubop Bxoa X-2

ranbBaHNYECKN M30NMPOBAHHBIA OT MUTAIOLLIEH CeTU 1 uamepuTenbHoi | Ry

yacTu npubopa UCTOYHMK 24 B. Bxop X-3

MNpumeyaHne - MakcumanbHasi Harpy3ovHast — CMocoBHOCTb |

BCTPOEHHOIO UCTOYHMKA NUTaHus cocTasnsieT 80 MA. Puc. 3.9

Cxema MOAKMIOYEHUS K NpUOOPY WCTOYHMKA YHUMULMPOBAHHOMO CUrHama MoCTOSHHOMO
HanpshxeHns npusegeHa B Mpunoxenun b (cm. puc. b.10).

3.2.3 lornyeckoe yctpouncreo Y

B npubope umeeTcsa nornyeckoe yCTponcTBO, KOTOPOE MOXET paboTaTb B OAHOM U3 PEXUMOB:
e  YCTPOWCTBO CPaBHEHMS;
. [-perynsarop;
e  perucTpaTtop.
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Pexxum pabotbl J1IY ycTaHaBnuMBaeTcs cOOTBETCTBYOLWMM kofom B napameTrpe Al-1 (cm.
Mpunoxexue B). Mpu yctaHoBke oFF B aToM napametpe J1Y He paboTaeT, nepexoanT B COCTOsIHUE
OTKIMKOYEHO. T[lpu 3TOM BbIXOOHOE YCTPOWCTBO MNEpPExXoauT B COCTOsiHME, onpegensiemoe
napametpom Al1-9.

MapameTp A1l-9 onpepensieT cocTosiHMe, B KOTOpoe AofmkeH OblTb nepeBeaeH Bbixod BY npu
oTKMto4eHHoM JTY, aBapum No Bxody unv npu naMeHeHun 3HaveHu napametpoB b1-0 n b1-7. B atom
crnyyae B 3aBUCMMOCTM OT 3HAYeHWs, yCTAHOBMNEHHOro B napametpe Al-9, BbIxo4 nepeBoauTcs B
COOTBETCTBYIOLLEE COCTOSIHWE: ANS AUCKPEeTHoro Tuna Bbixoga — OTKMOYEHO wnu BKNKOYEHO,
Ons aHanorosoro Tvna — 7ok 4 MA unu 20 MA, HanpsbxeHne 0 B unu 10 B.

3.2.3.1 Pexxum ycTponcTBa cpaBHEHUA

Mpu paboTe B pexunmMe ycTponcTBa cpaBHeHus JTY paboTtaeT no ogHOMY U3 NpeacTaBneHHbIX Ha

puc. 3.10 TMNOB NOrUKK:

e Tun norukn 1 (NpAMOW rMcTepesnc) NpUMEHSETCS B Cry4Yae MCMonb3oBaHus npubopa Ans
ynpasrnexnuss pabotow HarpesaTens (Hanpumep, TOHa) wnu curHanusaumm o TOM, 4TO
3HaYeHne TeKyLlero n3aMepeHust Trec MeHbLUe ycTaBkn T. Mpu 3TOM BbIXOAHOE YCTPOWCTBO,
nogknioyeHHoe Kk JIY, nepsBoHavanbHO BKM4aeTcs nNpu 3HavyeHuUaX Tre < (T — A),
BbIKntoyaeTcs npu Tre«> (T + A) 1 BHOBb BkmtoyaeTest npu Trec < (T — A), ocyLecTBNas Tem
caMbIM ABYXMNO3NLMOHHOE perynmpoBaHue no yctaske T ¢ ructepesncom + A,

e Tun nornkun 2 (obpaTHbI rMCTEPE3nNC) NPUMEHSIETCS B CNyvae 1Cnonb3oBaHus npubopa ans
ynpaenexuus paboTon oxnagutensa (Hanpumep, BEHTUNATOpPA) WU curHanusauum o
NpeBbILeHNN 3Ha4YeHns yctasku. [lpy 3TOM BbIXOAHOE YCTPOWCTBO MNepBOHaYanbHO
BKITIOMaETCs NpU 3HaYeHusAX Tre> (T + A), Bbikntoyaetcs npu Trec< (T — A);
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e TUN TOTUKK 3 (MN-o6pasHas)
NPUMEHSIETCS NPU  UCMONb30BaHUM
npubopa Ans curHanusauum o Bxoae
KOHTpOnupyemon BENNYYHBI B
3afaHHble  rpaHuubl.  Mpu  3ToM
BbIXOZIHOE YCTPOWCTBO BKIOYaETCs!
npu (T = A) < Trec< (T + A);

e TUN NorvKn 4 (U-obpasHas)
NPUMEHSIETCA NpPU  UCMONb30BaHWM
npubopa Ana  curHanusaummM o
BbIXOAE KOHTPONIMPYEMOW BENNYMHBI
3a 3afjaHHble rpaHuubl. Mpyu 3aTom
BbIXOAHOE YCTPOWCTBO BKMOYaeTcs
npu TTeK<(T_A)V|TTeK>(T+A).

3apaHne ycrtaBku (T) u ructepesuca (A)

npoBoauTCst npu nporpaMMmMpoBaHun

napameTpoB perynupoBaHus npudopa (cm. n. 6.2).
Ona JY, pabGoTtawowero B pexume

YyCTPONCTBA CpaBHEHUS MOXeT ObiTb 3agaHo

BpeMsi  3aepXKu  BKIIOYEHWUS W BpeMms
3a4epXkv  BblkModeHus. J1Y  BkroyaeT unu
BbIKMIOYAET  BbIXOOHOE  YCTPOWCTBO,  €CIM

ycnosue, Bbl3blBalowlee N3MeHeHne COCTOAHUA,

-
>
Tun norviw 1

o1

| .

e

| | Tun norwem 2 1 [ i
| | 1 I |
Brn. I |
T I 1 |
oma L1 1 | Ly
[ | Tun norwkm 3 ! ! t
I | 1 ] |
Oren. \’-—
! | Tun noruica 4 | ! t
| | 1 I |
I | 1 ] |
B, L ] I !
m| || || |,
t

Puc. 3.10. Tunsl noruku npu paGote JY g pexume
YCTpOiACTBa CPaBHEHUS

COXpaHsIeTCsl, kak MUHUMYM, B TEYEHWEe BpeMeHM, YCTaHOBMEHHOro B napameTtpax Al-5 u Al-6,

COOTBETCTBEHHO (puc. 3.11).



Ona NY, paboTtaiowero B pexvme yCTpoOWCTBa CPaBHEHUS MOXeT ObITb 3a4aHO MUHMManbHOE
BpeMs yaepxaHus Bbixoda B 3aMkHyTom (napameTtp Al-7) u pasomkHyToM (napametp Al-8)
coctosiHuax. J1Y yaepxuBaeT BbIXOAHOE YCTPOMCTBO B COOTBETCTBYHOLIEM COCTOSIHUM B TeyeHune
33aHHOro B 3TWX MapameTpax BPeMeHW, [axe ecnv no noruke paboTbl yCTPOWCTBA CPaBHEHUS
TpebyeTcs nepekntoyeHue (puc. 3.12).

Tree s 'C tetumn, Tree,C

Ll e e s i mek W T+a - — B S e e e

T=

T-a =

gl

I 1kt I t |t | o, | i t
I teen, ] o toen. ) Y S—— !
l::‘:;?;:’:. .w;::. BIENIOSEHAS B0 EHMR
Puc. 3.11. 3ananne 3anepmex BKIIOYEHHS/BbIKNIOYeHUs BY Puc. 3.12. 3anaHne MHHHMANLHBIX BPEMEH YACPKAHMA BLIXOAA
ANA TUNa NOrMKH 1 B 3AMKHYTOM W PAa30MKHYTOM COCTOAHHAX ANA THNA NOTHKN 1

BHumaHue! B pexume ycTpoiicTBa cpaBHeHus JTY MoxeT paboTtaTb, ecnv B npubope ycTaHOBMNEHO
CBA3AHHOE C HWM BbIXOOHOE YCTPOWCTBO AWCKPETHOrO TuMa — 3MEKTPOMarHuTHoe perne,
TpaH3ucTopHas onTonapa, ONTOCUMUCTOP.
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3.2.3.2 Pexxum M-perynsitopa

Mpn pabote B pexume [l-perynatopa J1Y cpaBHMBaeT Tekyllee 3HayeHWe un3Mepsemon
BEMWYMHbI C 3ajaHHON ycTaBKoW «Tyer» U BblAaeT Ha Bbixod curHan 4...20 MA (ana BY tuna W) nnn
0...10 B (gnsa BY tuna Y), nponopumoHarnbHbI BENUYMHE OTKIIOHEHWS. 30Ha MPOMNopLMOHanbHOCTM
(M) npu atom 3apaeTtcs napameTpom A. BbixogHo# curHan copmupyeTcs B COOTBETCTBUMU C
yCTaHOBMNEHHOW B napameTpe Al-1 xapakTepucTukon perynstopa nubo no  npsiMo-
nponopunoHansHoMy (HarpeeaTenb), nmMbo ob6paTHO-MPONOpUMOHaNbHOMY (OXNaauTenb) 3aKoHy
perynupoBaHus. [paduku, nosicHswowme  npuHUMN OpPMMPOBaHUsS ynpaensiowero Toka [1-
perynsitopa anst obenx xapakTepucTuk npuseaeHsl Ha puc. 3.13.

I, MA s
I

1, MA n=2a
I

max

T-,m‘ﬁ Twr Tym +A 1_ Cc TycT -A T'.CT Tw. +A t, c
a) npamo I'IpDI'IOp].l,HGHﬂ.I‘IbHOB 6) obparHo HDOI'IOle,I-'IOHa.I'IbHOG

Puc. 3.13. NpunHumn popmuposanns ynpasnsowero Toxka M-perynatopa

B T1abnuue 3.1 B kayecTBe npumepa nNpuBeAeHbl 3HAYEHUS BbLIXOOHOTO ToKa AN MNpAMO-
nponopL1oHanbHOro perynuposaHust npu yctaeke 500 °C n A = 40 °C.
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Ta6bnuua 3.1

Temnepatypa, °C

BbixogHoM TOK, MA

MowHocTb perynstopa, %

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

BHumanue! B pexume [-perynatopa J1Y moxeT paboTaTe TOMbKO NpW YCTAHOBMEHHOM Ha BbIXOAe

yCTpOVICTBe aHanorosoro Tuina.

3.2.3.3 Pexxum peructparopa

Mpu pabote B pexume peructpatopa J1Y cpaBHMBaeT MoAaHHY Ha €ro BXOA BENWYMHY C
3afjaHHbIMU B napameTpax Al-3 n Al-4 3Ha4yeHUSIMU U BblOAET Ha COOTBETCTBYHOLLEE BbIXOAHOE
YCTPOWCTBO aHanoroBbi curHan B Buae Toka 4...20 MA, KOTOpbIi MOXHO MogaBaTb Ha camonucel
WUnNun apyroe perncrpupyrowiee yctponctso. MNpuHUmMn dhpopMnpoBaHns Toka permcTpauuy nokasaH Ha
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puc.3.14. lNpu paboTe B 3TOM pexume HeOOXOOAMMO YCTaHOBUTb HWXXHUWA Npeden AuanasoHa
perucTpaummn 1 BennM4MHy 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. NpuHunn $opMUpOBaAHUA TOKA perncTpaunm

BHumaHue! B pexvme peructpatopa J1Y moxeT paboTaTb TOMbKO NPY YCTaHOBMIEHHOM Ha BbIXOAe
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 3aBMCMMOCTM OT Tuna, Noboe BbIXOAHOE YCTPOWCTBO ranbBaHWYECKN U30NMPOBaHO
OT u3mepuTensLHOro 611oka (3a ucknoveHvem Boixoga T).

OuckpeTHoe BY — anekTpomarHWTHoe pene, TpPaH3WCTOpHas onTonapa, OMTOCUMUCTOP —
ncnonbayeTcs Ans ynpasneHus (BKIHOYEHUS/BLIKMIOYEHUs) Harpy3kon nmbo HenocpeacTBeHHo, NGo
Yepes Gonee MoLUHblE YMPaBrsOWME 3MEMEHTbI, TakMe Kak MyckaTenu, TBepAoTellbHble pere,
TUPUCTOPbI UM CUMUCTOPBI.

OnekTpomarHutHoe pene (Bbixog P) npegHasHayeHo AOnNs KOMMyTauWMM CUMOBbIX Lienei
HanpsbkeHvem He 6onee 250 B 1 paboymm Tokom He Gornee 8 A.

TpaH3ucTopHaa ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBwno, [Ans ynpaeneHusi
HWU3KOBOIbTHBIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHune Bbixoga u3 cTpos
TpaH3ucTopa Wu3-3a OONbLWOro TOKa CaMOWHAYKUMWM napannensHo oOMOTke BHELUHero pene
Heobxoaumo yctaHasnueaTtb agnog VD1 (cm. puc. b.2).
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TpaH3ucTOopHbIN KntoYy (Bbixond T) npegHa3HayeH ANs NPsMOro MOAKMYEHUS K npubopy B
KavecTBe Harpysku TBepAoTeNlbHOro pene (BbIXOAHOE HanpsikeHne oT 4 Ao 6 B, NOCTOSHHbLIN TOK He
6onee 25 mA).

BHumaHue! MakcumanbHasi AnvHa coeduHWTENbHOro kabens Mexay r|p|/|60p0M c BbIxogom T u
TBEPAOTENbHLIM pene He AOoSMKHA NpeBbllwaTth 3 M.

OntocumucTop (BbixoA C) MMeeT BHYTPEHHIOIO CXeMy nepexofa Yepes HOMb U BKMoYaeTcs B
Lenb yrnpaBrneHWs MOLLHOIO CYMUCTOPa WK Napbl BCTPEYHO-NapannenbHO BKITIOYEHHbIX TUPUCTOPOB
Yepes orpaHuuvBatowmii pesuctop R1 (cm. puc. B.3). BenuuuHa conpotuBneHus pesuctopa
onpepgensieT ToK ynpasneHus cummucTopa. HarpysoyHas cnocobHocTb Bbixofga — TOk He 6onee 50 MA
npu NepemMeHHOM HanpskeHun He bonee 250 B.

[na npegoTBpalleHns Npobos TUPUCTOPOB U3-3a BbICOKOBOMbTHBIX CKAYKOB HaNPSXXEHUs B CETU
K UX BbIBOAaM pekoMeHAyeTcs nogknoyate punbtpytowyo RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabouumm napameTpam aHanornyHbl Bbixogy C wu
npegHasHayeHbl Ans ynpasneHust TpexdasHon Harpyskon (cm. puc. bB.5).

Ananorosoe BY npegcrtaenset coboun umdpo- TPM1 |
aHarnoroBblIf npeobpa3soBarenb, No3BOMSAOLWNA Buixop X-1
opMMpoBaTh aHanoroBbli CUrHam MOCTOSIHHOMO Toka
UINW HanpsixkeHust.

Beixog X-2 —— < +l)
— Boxop X-3 ——_1—— -U,

uAn
4...20 mA
l

®dopmupoBaTesnib TOKOBOro curHana (Bbixoa
W) npeobpa3syeT Ha akTUBHOW Harpyske RH 3Ha4yeHue
Ha Bbixoge J1Y B TokoBbI curHan 4...20 MA (cm. Puc. 3.15
puc. 3.15).
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Ona pabotel BY  Heobxoammo
MCMonb30BaTh BHELWHUIA UCTOYHUK MUTaHKSA
NMOCTOSIHHOTO TOKa. ConpoTueneHve
Harpy3kv RH 3aBMCUT OT HanpshkeHus
MCTOYHMKa NuTaHusa Un u BbibuMpaeTcst 13
rpadmka (cm. puc. 3.16). B Tom cnyuvae,
ecnv Anst M3MepeHusi TOKOBOrO curHana
MCNonb3yeTcs U3MepUTENbHbIA WYHT Ru u
ero HOMMHaN MeHblle Heobxogumoro

COMNpOTUBIIEHNS! Harpysku, TO
ucnornb3yeTcst [06aBOYHbIN
orpaHvuMBatoLLmii pesucTop Rorp,

COMNPOTUBIIEHNE KOTOPOro BbIYUCNSETCH U3
COOTHOLLIEHUSA:
Rorp = RH - Rwu

Rorp = 620 Om).

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 )
TunoBsble cooTHoweHns: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Rn = 100 Om,

BHumaHue!

1. HanpsxeHnue nctoyHuka nutanus LIAM He gomkHo 6biTe Gonee 30 B.

2. B kavecTBe BHELUHEro MCTOYHUKA MUTaHWSi MOXET ObiTb MCMONb30BaH BCTPOEHHbIN B Npubop

WUCTOYHMK 24 B.

3. ﬂ,OI'IyCKaeTCS:I npuMmeHeHne pesunuctopa cC BENMUYMHOM conpoTueneHus, oTnuyaroencs oT

paccuynTaHHol He Goree Yem Ha + 10%.
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®dopmMmupoBaTtenb cUrHana NOoCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHune Ha
Bbixoge B curHan HanpsbkeHus 0...10 B. ConpoTuBneHue Harpysku RH, nogkntovaemon Kk LIATI,
[OMKHO ObITb B AnanasoHe oT 2 Ao 10 kOwm.

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

BHumaHue! HanpsxeHue nctovHuka nutanma LIAM He gomkHo npesbiwath 30 B.

Anarnorosoe BY npubopa MOXHO ucnomnb3oBaTb ANs perynupoBaHus Mo [1-3akoHy. B atom
cnyyae npubop AormkeH paboTaTe COBMECTHO C 3MEKTPOHHBLIM PErynaTOpoM MOLLHOCTU, HanpuMmep,
6nokom ynpasneHusi cunosbiMu Tupuctopamu BYCT npoussoactea MO OBEH. Cxema nogkntoyeHus
npubopa k BYCT nokasaHa Ha 3.17.

TPM1
Boon X-1 Hh BYCT
LAN 4#} Buixop, X-2 —1 1—14
Bixog X-3 15
I—‘IB
-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 xu3Hu. Jlobble nogkntoyeHust k npubopy n paboThbl
Mo ero TeXHNYECKOMY OBCMY)XMBaHWUIO NPOU3BOASTCSA TOMNBKO NPY OTKIFOYEHHOM NMUTaHuM npubopa.

He ponyckaeTcs nonagaHwe BrarM Ha KOHTaKTbl BbLIXOAHOTO pas3beMa W BHYTPEHHME
anekTpoanemMeHTbl npubopa. 3anpeliaeTcss Mcrnonb3oBaHMe npubopa B arpeccuMBHbIX cpedax C
coaepXaHuem B atmocdpepe KUCNoT, Wwenoyen, macen u 1. n.

MopkntoyeHne, perynupoBka U TexobcnyxuBaHue npubopa [OMKHbI MPOU3BOAMTHECA TOMbKO
KBanMuLMpoBaHHbIMU cneuuanucTamy, U3y4mBLLUMMY HacTosILLee PyKOBOACTBO MO 3KCniyaTauuu.

BHumaHue. B cBA3n C HanuMumem Ha KIIEMMHMKE OMAacHOro ANs XW3HW HanpsbkeHus npubopel,
M3roTOBNEHHbIE B KOpMycax LMUTOBOro kpennexnus (moamdmkaumm TPM1-U1.Y.X n TPM1-W2.Y.X),
OOIMKHbI  YCTaHaBMMBaTbCs B LUMTaxX YMNpaBlieHWs, [OCTYMHbIX TOMbKO  KBaNMULMPOBAHHbLIM
cneuuanuctam.
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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.
Mpunoxenve A n puc. 5.1, a).

6)
MpumeyaHue - BUHTbI AN KpenneHus KpOoHLITEeNHa He BXOAST B /
KOMMJIEKT NOCTaBKW.

2. 3auenuTb KpenexHbI yronok Ha 3agHen cTeHke npubopa 3a
BEPXHIOK KPOMKY KpoHWTewnHa (puc. 5.1, 6)

3. Tlpukpenutb Npubop K KpOHWTenHy BuHTOM M4x35 u3
KoMmnnekTa noctaeku (puc. 5.1, 8).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHOBKa NpMOGOpPOB 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
puc. 5.2, a).

4. BctaBuTb uKcaTopbl M3 KOMMMEKTa MOCTaBkn B
oTBepCTMSA Ha BOKOBbIX CTeHkax npubopa (puc. 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. YcraHoBuTb npmbop Ha DIN-peliky B cooTBeTcTBUM C puc. 5.3.

3. C ycunvem npupasutb npubop k DIN-pelike B HanpasneHuu,
Nnoka3aHHOM CTPEeNKoun, 40 UKCaumn 3aLernku.

5.2 MoHTaX BHeLIHUX cBsi3en Y

5.2.1 O6wue TpebGoBaHusA Puc. 5.3. MoxTax npuGopa
¢ kpennexuem Ha DIN-peiky
Mpu MoHTaxe pekoMeHayeTcsa cobntoaate cneayowme TpeboBaHus.
1. MopxkntoyeHne npubopa cregyeT NpousBoauTb k ceTeBomy cduaepy 220 B 50 'y, He
CBSI3aHHOMY HEMOCPELCTBEHHO C NUTAHMEM MOLLHOIO CUINOBOro o6opyaoBaHus. Bo BHelHel Lenn

pEeKoMeHAyeTCsl YCTaHOBUTL BbIKMioYaTeb MUTaHUs, oGecrneymBaloLLuin OTKIoYeH1e npubopa oT ceTu
1 NnaBkue NpefoxpaHnuTenu Ha Tok 0,5 A.

2. CxeMbl NOAKMIOYEHWS OATYMKOB K MpubBopam pasnuyHbix MoauduKkauui npusefeHbl B
MpunoxeHnun B. MapameTpbl NMMHAN cOeaMHEHUs Npubopa ¢ AaTYMKOM NpuBeLeHb! B Tabn. 5.1.
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Ta6bnuua 5.1
MapameTpbl NMHUK CBSA3M NpuGopa ¢ gaTYnKamm

Twvn paTtumka OnuHa NUHUN, M, ConpotusnexHue McnonHeHune nuHumn
He bonee nvHun, Om, He Bonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
CONpOTMBIEHNS ' PaBHON ANNHbI U CeYeHns
Tepmonapa 20 100 TepMOoaneKTpoAHbIN KafSenb
(kOMNEeHcaUMOHHbIN)
YHUDMLMPOBAHHbIN
CUrHan NoCTOSHHOrO 100 100 [ByxnposBoagHas
TOoKa
YHUMUMpOBaHHbIV
cUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas
NMOCTOSIHHOTO TOKa

3. BcTpoeHHbIi B npuBOp WCTOYHUK TMOCTOSIHHOrO HanpsbkeHusi 24,0124 B cnepgyet
MCMNONb30BaTh AN NMUTAHUS aKTUBHbIX AaTYMKOB C aHAINOroBbIM BbIXOAOM UIIN aHANoOroBble BbIXO4bl
npubopa (n. 3.2.4).

BHumaHue! He ponyckaetcs noaknioyeHne K BCTPOEHHOMY B MPUMBOP MCTOYHWKY HanpsbkeHus 24 B
O[HOBPEMEHHO aHanoroBbiX BXOAOB U BbIXOA0B.
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5.2.2 Yka3aHuA N0 MOHTaxy

PekomeHaaLuy No opraHnsaLmMmn MoOHTaxa criefyoLime.

MoaroToBUTh Kabenu Ons coefAuHeHus npubopa C AaTYMKOM, a Takke C UCTOYHUKOM MUTaHus
220 B 50 I'y.

Ons obecnevyeHns HageXHOCTU 3NEKTPUYECKUX COeaMHEHUn pekoMeHOyeTcsi MCnonb3oBaTh
Kabenu MefHble MHOTOXWMbHbIE, KOHLbI KOTOPbIX Meped MNOAKMoYeHnem criegyeT TulaTeslbHO
3a4MCTUTb U 3anyanTb. 3a4nCTKy Xun kabenen Heo6XoaMMO BbINOMHATE C TAKUM PacyeToM, YToObl UX
OrosieHHble KOHLbI Mocne MOAKMoYeHUst K Mpubopy He BbICTynanwu 3a npegensl kneMmHuka. CeveHve
Xun kaBeneit JOIMKHO BbITb He Gonee 1 MMP.

B Kkopnycax HacTEHHOrO KpernmneHusi KOHUYECKME YacTW YMIOTHSIOWMX BTYNOK cpe3aTb Takum
o6pa3omM, YToGbl BTYrKa NIOTHO Npurerana Kk noBepxHoCTU kabensi.

MpumeyaHunsa

1. KabenbHble BbiBOAbI Npubopa paccunTaHbl Ha NOAKMOYEHUe Kabenew ¢ HapyXHbIM AnaMeTpoM
oT 6 A0 12 mMm.

2. Ons YMEHbLUEHUA TPpeHUAa Mmexay PE3VMHOBOW MOBEPXHOCTHIO BTYIIKM U kabens pekomeHayeTcA
NPUMEHATb TanbK, Kpaxman n 1.4.

Mpu npoknagke kabenen cnegyeT BbiAENUTb MMHUM  CBA3W, coeguHsowme npubop
C [aT4yMKOM B CaMOCTOATENbHYK Tpaccy (MnM HeckonbKo Tpacc), pacnonaras ee (Mnu ux)
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OTAenbHO OT CUINOBbIX kabenewn, a Takke OT kabenen, co3faloLLMX BbICOKOYACTOTHbIE U NMnNynbCHbIE
nomexu.

BHumaHue! [ns 3awmtbl BXOLOB Npubopa OT BAWSIHWS NPOMBILIMEHHbIX 3IEKTPOMAarHUTHBLIX NoMeXx
NYHWKM cBA3W npubopa € [aT4yMKOM CreAyeT SKpaHupoBaTb. B kauecTBe SKpaHOB MOryT ObiTb
MCMONb30BaHbl Kak creuuanbHble kabenu C 9KpaHMPYIOLMMKU onneTkamu, Tak W 3a3eMmeHHble
cTanbHble TpyGbl NoaxodsLlero AnameTpa. JkpaHbl kaberner ¢ SKpaHUPYOLMMU onneTkamu cnegyeT
NOAKIOYNTL K 3a3EMIIEHHOMY KOHTaKTY B LUMUTE YrpaBneHus.

5.3 NMoaknroyeHue npubopa

CoeguHenne npubopa € UCTOYHMKOM nuTaHus (CeTbl) M AaTYMKOM MPOU3BOAMTCHA
Nno COOTBETCTBYIOLLIMM CXemaM, npvBefeHHbIM B [MpunoxeHun b, ¢ cobniogeHnem nsnoxeHHoOn Huxe
nocnenoBaTenbHOCTM AENCTBUN:
1 MoakntounTe NPMBOP K CTOUHUKY MUTAHUS;
2 MNopaTb nuTaHue, BbLICTaBUTb KOO TWNa fJatyMka u pexuMm pabotel J1Y, a Takke
HeobxoauMble yCcTaBku perynuposaHus (cM. Mpunoxexne B), 3aTem CHATL NUTaHwue;
3 MoakntounTb NUHKIO CBSA3U «MNpubop — AaTynk» K nepBuYHOMY npeobpasoBaTento u Bxoay
npubopa;
4 TloaKkMioYMTb NUHWIO CBA3KM «NpUbOp — Harpyska» K WCMOMHWUTENbHOMY MeXaHW3Mmy wnu
perucTpaTopy u Bbixody npubopa.
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BHumaHue! [Ina 3aumTbl BXOAHbIX Lenen an6opa OT BO3MOXHOIo np0609| 3apsagamn ctaTtu4eckoro
ANneKkTpuyecTBa, HaKOMMIEHHOro Ha JMHUAX CBA3U «I'IpVI60p — [AaTyuk» nepen noAdkKniYeHnem K
KINeMMHUKY an60pa, NX XXunbl cnegyet Ha 1...2 ceKk COeANHNTb C BUHTOM 3a3eMfIeHNs WuTa.

Mocne nojaun HanpsbkeHust NuTaHus npubop nepexogut B pexum PABOTA (cm. n. 6.1). MNpu
MCMPaBHOCTM AaTyvka WU NUHUM CBS3N Ha UMPOBOM MHAMKATOpe oToBpasuTcs Tekyllee 3HayYeHue
n3mepsieMoii BenuumHbl. Ecnn nokasaHus npubopa He COOTBETCTBYHOT pearnibHOMy 3HayeHuto
13MepsieMoii BENUYMHBI, HEOBXOAMMO NPOBEPUTL UCMPABHOCTb AaTyMKa U LENOCTHOCTb NIMHUM CBSI3N,
a Takxke NpaBUIIbHOCTb X NOOKMHYEHHUS.

BHumaHue! MNpy npoBepke MCNPaBHOCTY AaTYMKa U MUHWK CBS3WU HEOOXOAMMO OTKIOYUTL Npubop oT
ceTn nuTaHus. Bo u3bexaHve Bbixoga npubopa M3 CTpos Npu MpoBepke uUenert HeobxoaMmo
1Cnonb30BaTh U3MepUTesbHbIe YCTPOWCTBA C HanpshkeHMeMm nutaHust He Gonee 4,5 B, npu Gonee
BbICOKMX HaMPsDKEHUAX MUTaHUS 3TUX YCTPOWCTB OTKIOYEHUe AaTyvka oT npubopa o6si3aTensHO.

44



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
aBTOMATMYECKU BXOAMT NPU BKIIOYEHUUN NUTAHNSA. B AaHHOM pexxume npou3BOAUTCA ONPOC BXOOHOTO
fatyvka C BblYUCIIEHMEM MO MOMYYEHHbIM AaHHbIM TEKYLUMX 3Ha4YEeHWA U3MEepsieMoV BeNUYUHBLI 1
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). AsapuiiHas cuUTyauusi BO3HMKaeT NpU BbIXOAE W3MepseMon
BEMWYMHbI 32 JOMNYCTUMbIA AMana3oH KOHTponsa (cm. Tabn. 2.2) unu npu BbIxode U3 CTPOS AaTyuka
(o6pbIB MM KOpPOTKOE 3aMblkaHWe TEepMOMETPOB COMPOTMBIIEHUSi, OOpbIB Tepmonapbl Wnu
YHUPMLMPOBAHHOIO AaTvumKa).

BHumanue! lMpubop nHouumpyert:
e TemnepaTtypy «XOJIO4HOro cnas» — B Criyyae KOpOTKOro 3aMblkaHWsi TEpMonapebl;
e 3Ha4yeHWe HWXHero npegerna guanasoHa — B Criydae KOpoTKOro 3amblkaHus gatymkos 0...1 B, 0...5

MA, 0...20 MA 1 06pbiBa gatumkos 0...5 MA, 0...20 MA;
® 3HayeHuWe cepevHbl AMana3oHa — B CryyYae KOpOTKOro 3aMblikaHus 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.

BHumaHume! lNpu ncnonb3oBaHun aHanorosoro Beixoda (BY tuna W wnu Y) cBetoamon «K» He
3aeNcTBOBaH.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOrPAMMNPOBAHWE npegHasHayeH ons 3agaHust U 3anucy B 3HEProHe3aBUCUMYHO
namsitb npubopa TpebyeMbix Mpu 3KCnyaTauuyM nporpaMmmpyeMbix napamMeTpoB. 3afaHHble
3Ha4YeHWs1 NapaMeTpoOB COXPAHSIIOTCS B MAMATY NpuGopa Npu BbIKIMOYEHUN NMATAHUS.

MpumeyaHus.

1. Tpn u3mMeHeHUM 3HauveHuin napameTpoB bl-0 n bl-7 BbixogHOE YCTPOVICTBO MepeBoauTcs B GesonacHoe
CoCTOsHVe, onpeaerneHHoe napametpom A1-9. Mpu pegakTMpoBaHUM Apyrx napaMeTpoB Npubop ocTaeTcs B
paboyem COCTOSHUM.

2. 3HadeHve napaveTpa bl-7 onpenensieT TOMHOCTb OTOOPAXKEHUS MHOMKALMM U MacLuTabupyeT 3HadeHus U
vanasoHbl napameTpoB Tye, A, Al-3, Al-4, bl5 un bl-6. MaCLLITa6VI§OBaHMG BbINOSHAETCH MyTeM
YMHOXKEHUS TEKYLLIMX 3HAYEHUI YKasaHHbIX MapaMeTpoB Ha koadpdmumeHT 107, rae X — 3HaueHvie napameTpa
b1-7 (b2-7).
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Ecnu B Teuenne 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBogutcsi onepauui c
KHOMKamu, Npnbop aBTomMaTMYeckun Bo3BpallaeTcs B pexum PABOTA.
B npubope yctaHOBNEHO ABa yPOBHS MPOrpaMmMUPOBaHUSI.

Ha nepBom ypoBHe ocyLllecTBnseTCs
NPOCMOTP M W3MEHEHWEe 3HayeHwih napameTpoB
perynupoBaHus: yctasku T un ructepesnca A. Bxoa
Ha nepsbIf ypOBeHb nporpaMMnpoBaHusi
OCyLLEeCTBNSETCA KPaTKOBPEMEHHbIM HaxaThem Ha

near,|
KHOMKY . MocnepoBatenbHOCTb  paboThl €
npuGopoM Ha NepBOM YPOBHE MPOrpaMMUPOBAHMS
npviBeaeHa Ha puc. 6.1.

Ha BTOpom ypoBHe nporpaMMMpoBaHUS
OCyLLeCTBMSiIETCA  MPOCMOTP M Heobxogumoe
N3MeHeHne PYHKLMOHAMbHbIX napameTpoB
npubopa. PyHKuMOHaNbHble NapameTpbl npubopa
pasgeneHbl Ha rpynnsl A u b. B rpynne A HaxogaTcs
napameTpbl, onpegensiowme  noruky  pabdoTbl
npubopa. B rpynne b — napameTpel, oTBevaowwme 3a
HaCTPOWKy n3mMepuTenbHO YacTu npudopa.

Moapo6Hoe onucaHue napameTpoB NpvBeOEHO
B [Mpunoxennn B.
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Pexum PABOTA

e e e e
[_] 3anaHve yeTaeku aA JIY 1
(MIMEHEHHE B AHANA30HE |

_: A
| paboTsl faTiMka) |

(wameresme ot 0 no Bepxuero
~ Npefena Aanasoxa
I __ _paboru parka) |

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



Bxog Ha BTOpOVI YPOBEHb NPOrpaMMunpoBaHnNA OCYLLECTBNAETCA HaXaTuem u yaepxmBaHuem

near,|
KHOMK He MmeHee 3 c. lNMocnepgosaTenbHOCTM MpoLedypbl NporpaMMupoBaHust npuGopa Ha
BTOPOM YpOBHe AJ15 06enx rpynn napameTpoB npueeseHbl Ha puc. 6.2 + 6.4.

Ona sawuTtel napameTpoB OT
HECaHKLMOHNPOBAHHOTO
N3MeHeHnss pabounx pexumMoB B
npubope  cnyxaT  napameTpbl
cekpeTtHoctTh A0-0 wm b0-0, B
KOTOpbIX yCTaHaBnuBaeTcs 3anpet
Ha N3MeHeHne napameTpoB
COOTBETCTBYIOLLEWN rpynnbl n
napameTpoB perynupoBaHusi. Npu
yCTaHOBIEHHOM 3anpeTe
paspeluaeTcs TOMbKO MPOCMOTP
paHee 3aaHHbIX 3HavYeHun
napamMeTpoB 3TUX rpyn.

Hoctyn Kk 3aTMM napameTpam
CEeKpeTHOCTH ocylLecTBnsieTcs
TOSbKO Yepes Koabl:

7 'z 5 . _‘PexuuP&EOTn

Toa K
o o o

YOEMKHBATE
He menee 3 cex, | —— e ———

[ ———— Fe————————
| Yetanoaka sHavenwi } | YeTanoeka SHaEHUE !

| A | | A napaserp 1
| TOYNNG A CM. PHC. 6.3_] | TEYNINE B CM. PHE, 5.-1_|

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

e Ana rpynnbl napameTpoB A kop Aoctyna 135;
. ans rpynnel napameTpoB b kog goctyna 246.

BHumaHue! [1na Bo3BpaTa BCex 3aBOACKUX YCTaHOBOK Heo6xoanMmo HabpaTb kog 118.
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Puc. 6.3. NocnepoearensHocts paboTbl ¢ npubopom Ha BTOpOM
YPOEHE NporpaMMHUpOBaHKA (AN rpynnsl napaMeTpos A)
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Puc. 6.4. MocnegoearensHocTb paboTkl ¢ npubopom Ha BTOpoM
YPOBHE NporpaMmMHUpoBaHus (Ana rpynnel napametpoe b)

50



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! OctupoBky npubopa [OOMKHbI BbIMOMHATL NULA, WMEKLWME COOTBETCTBYHOLLYHO
KkBanudukaumo n Heobxoammoe o6opyaoBaHue.

Mopsigok aencTeuii npu 1OCTUPOBKe NpuBeaeH B MpunoxeHum 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 HaHocATCA:

. HavMeHoBaHue npubopa;
e 3aBOACKOW HOMep Npubopa v rof Bbirycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbIMOJSIHEHHYIO U3 kOopoboyHoro 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 TpaHCNOPTMPOBaHMSA AOMKHbI COOTBETCTBOBaTL ycrosusam 5 no NOCT 15150-69
npu TemnepaType OKpyxatoLlero Bosgyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3almTbl OT
yAapoB 1 BUbpauui.

10.3 MepeB0O3Ky OCYLLECTBNSATL B TPAHCMOPTHOWN Tape MOLUTYYHO UNK B KOHTEWHepax.

10.4 YcnoBuA XpaHeHWss B Tape Ha CKnage WsroToButens u  noTpedbutens OOSMKHbI
cooTBeTcTBoBaTh ycnosusam 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHbIE MPUMECH.

Mpubopbl crnegyeT XpaHUTb Ha CTennaxax.
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11 KomnnekTHoOCTb

Mpubop 1w,
Macnopt 1wr.
PykoBoacTBo no akcnnyatauum 1wr.
[apaHTUHbIA TanoH 1w,

12 FapaHTUMHbIe 06A3aTenbLCTBA

12.1 WNsroToBuTenb rapaHTUpyeT cooTBeTCTBME npubopa TpeboBaHusm TY npu cobnogeHun
YCMOBUIA 3KCMNyaTaummn, TpaHCNopTUPOBaHUS, XPaHEHNS Y MOHTaxXa.

12.2 MapaHTUHbIN CPOK aKcnnyaTaumm — 5 neT co AHA NPOAaXMU.

12.3 B cnyyae Bbixoga npubopa n3 CTposi B TeYEHMe rapaHTUMHOIO Cpoka npu cobnogeHun
nonb3oBaTenem YCcroBuil 3KCrnyataumun, TpaHCNopTUPOBaHWSA, XPaHEHUs U MOHTaxa npeanpusTue
N3roToBUTENb 06A3yEeTCA OCYLLECTBUTL ero 6ecnnaTHbIi PEMOHT UM 3aMeHy.

12.4 MNMopsigok nepegayn n3genus B pEMOHT COAepXKaTcs B macnopTe U B rapaHTUNHOM TanoHe.
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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

KPOHIWITERH

£130
115

Puc. A.1. Mpubop HacTeHHoro kpennexus H

MpumeyaHue - BTynku nogpesaTb B COOTBETCTBMMU C AnaMeTpOM BBOAHOMO kabens
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Ha pucyHke A.2 npvBefeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus W1,

dukcaropsl JIMUEBaA NaHenb WHTa

Q

Puc. A.2. Mpubop wuroeoro kpennenus L1
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Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YepTexu npubopa LIMTOBOro
Kpennenus LLU2.

NALIEBARA NAHENb LWMTa

A
>203

42402

Puc. A.3. NMpubop wmtosoro kpennenus LLI2
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Ha pucyHke A.4 npuBepaeHbl rabapuTHble 1 YyCTAaHOBOYHbIE 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
HasHaueHune KOHTaKTOB KNeMMHbIX KOnodok npubopoB npueeaeHo B Tabnuuax b.1, B.2.
Ta6bnuua B.1

HasHayeHue KOHTAKTOB KNeMMHOM KONoAaku npubopa B HacteHHoM H v wutoBom L1, L2
MCNONIHeHUAX KOpnycoB

Homep koHTakTa HasHaueHune Homep koHTakTa Ha3HaueHune
1 Cetb 90...245 B 9 Bxog 1-1
2 Cetb 90...245B 10 Bxop 1-2
3 Bbixog 1-1 11 Bxog 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He UCMosb3yTCs
6 14
7 He UCMOosb3yoTCs 15 -24 B
8 16 +24 B
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Ta6nuua B.2
Ha3zHauyeHMe KOHTaKTOB KnemMMHOW Konogku npu6Gopa B DIN-peeyHom [1 McnonHeHuu
Kopnyca

Homep HasHaueHue Homep koHTakTa HasHaueHune
KOHTaKTa
1 Cetb 90...245 B 9 +24 B
2 Cetb 90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He ncnoneaytotcs
5 Bbixog 1-3 13
6 14 Bxoa 1-3
7 He ncnonbaytoTtcs 15 Bxopg 1-2
8 16 Bxopg 1-1

Ha pucyHkax B.1 + B.12 npueaeHbl cxembl NoAKN0YeHNs npubopa.

-U,
Buixop X-1 —> % Buixog X-1 | !
E:]"_ BoxoaX-2 f—> B Boixon X-2 P1
— | BuxonX-3 |—> % @ Boixop X-3 —[Ej—ﬂ +U,
VD1
Puc. B.1. Cxema noaKnioueHna Harpy3ku Puc. B.2. Cxema nogknioyeHus Harpy3km K

Kk BY tTuna P BY tuna K
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Buixog X-1

@ Boixon X-2 [— 47...680m
Beixop X-3

0.1x630 B

daza

Puc. B.3. Cxema noaxnio4yeHns cunoeoro cnmuctopa k BY Tuna C

—o ¢a3a
R2
| 47...68 Om
Boixog X-1
1 4
Eil
c1
Buixon X-3 L T 0.1x630 B
5...20 kOm Ruarp
AN

Puc. B.4. Cxema nogxniodenns k BY tuna C asyx Tupuctopos,
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 —{ 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 noaxnioueHns Harpysku K BY Tuna ¥ Puc. b.8. Cxema noaxnioyenus k BY una 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. NMporpammupyembie napamMmeTpbl

MpunoxeHue codepxut [NepeyeHb MNporpaMMUpyeMbIX NapameTpoB npubopa B TabrnumyHom

Buae.

MporpammupyemMble NnapameTpbl NpeacTaBneHbl B Tabnvue B.1.

Ta6nuua B.1
lNepeyeHb NporpaMmMMpyemMbIix NnapaMmeTpoB
MNapameTp DonycTumbie KommeHTapum 3aBopackas 3HaueHus
0603HaueHne | HasBaHue 3HaveHns ycTaHoBKa | nonb3oBarens
lOcHOBHbIe NapaMeTpbl perynupoBaHusi
*Tyer. YcTaBka ons —999...9999 [ea .m3am.] 30.0
perynupyemon
BEMNWYMHBI
*A Increpesnc 0...9999 [eq .m3am.] 1.0
komnapaTopa
unm nonoca
npornopLuo-
HanbHOCTM

M-perynatopa
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MpogomkeHue Taén. B.1

MapameTp

0O6o03Ha4yeHue |

HasBaHue

[donyctumbie
3HaveHus

KommeHTapum

3aBoackasa
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

Fpynna A. NMapamMeTpbl, onucbiBatoLimMe NOruky pad

oTbl Nnpubopa

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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MpogomkeHue Taén. 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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MpogomkeHue Taén. 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 )
Fpynna b. MapameTpbl, onucbiBaloWmMe U3MEPEHUA M UHAMKALUIO
b0-0 MNapametp 01 paspeLleHo N3MEeHsITb 01
CeKpeTHOCTH pa6ouvie napameTpbl
Ansa rpynnel B 02 3anpeLyeHo N3MeHATb
paboyne napameTpbl
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MpogomkeHue Taén. B.1

MapameTtp

HOonycTumbie

3aBoackas 3HaueHus

O603HauyeHne | HaumeHoBaHue 3Ha4vYeHusA KOMMeHTapMM ycTaHOBKa nonb3oBartens
b1-0 Kog 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 (=0,00391 °C ™)
00 Cu 100 (0=0,00426 °C %)
14 100M (0=0,00428 °C ™)
02 Pt 100 (0:=0,00385 °C %)
03 1000 (¢=0,00391 °C %)
29 Ni 100 (0=0,00617 °C %)
30 Cu 500 (0:=0,00426 °C %)
31 500M (0=0,00428 °C ")
32 Pt 500 (0:=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 (0:=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 (0:=0,00426 °C )
04 TXK (L)
20 TXKK (3)
19 THH (N)
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MpogomkeHue Taén. 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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MpogomkeHue Taén. 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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MpogomkeHue Taén. B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackas 3HaueHus

OGosHauenne | HasBaHue 3HaveHus ycTaHoBKa | nonbk3oBarens

b1-8 Monoca 0.0...30.0 [ea. nam.] 30.0
undposoro
cdunbTpa

b1-9 MNocTosiHHas 0...99 cek 2
BpeEMEHU
undpposoro
dunbTpa

MpumeyvaHne - B 3aBucMMoOCTM OT Moaudukauum npubopa M TeKylMX HacTpoeK YacTb NapameTpoB UMM WX
3Ha4YeHNss MoryT ObITb CKpbITbl. YCMOBUSI AOCTYMNHOCTM ANsi peAakTUpOBaHUSi U BO3MOXHbIE 3HAYeHUs! OTAENbHbBIX
napameTpoB crnegyoLiye:
1. [Ons napametpa Al-1 fOCTYMNHbI 3HAYEHUS:
. 01...04 v oFF, ecnu BY guckpeTHoro tuna;
. 05...07 n oFF, ecnn BY aHanorosoro Tuna.
2. MapameTpbl A1-3 1 Al-4 focTynHbl AnNs peaakTupoBaHusi, ecnu Y paboTaeT B kayecTBe pervcTpaTopa
(cooTBeTCTBYET 3Ha4YeHu0 napameTpa Al-1 = 07).
3. MapameTpbl Al-5...A1-8 OocTynHbl ANs pegakTupoBaHus, ecnu J1Y paboTaeT B kayecTBe ycTpoucTBa
CpaBHeHVA (COOTBETCTBYeT 3HayYeHuto napameTtpa Al-1 = 01...04).
4. MapameTtpbl b1-3...b1-6 pgocTynHbl AN peaakTUpPOBaHWs,, €Cnv  Ha BXOAE  WCMosb3yeTcs
YHUULIMPOBaHHBIV AaTyMK (COOTBETCTBYeT 3HayYeHuto napameTpa b1-0 = 06,10...13).

* - OTMeueHbl napameTpbl, 3Ha4€HNA KOTOPbIX MEHAKTCA NpU USMEHEHUN NapamMeTpoB b1-7

72




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) Mepen Havanom paboTbl yCTaHOBUTL NEpeMbIYKM Mexay KoHTakTamu 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 3aBMCMMOCTM OT TUNa Aartyvka).

4) Mogatb Ha npubop nutaHne n 4yepes 15-20 cek No nokasaHWsM LMEPOBOro MHAUKaTOpa
onpeaenuTb BENUYMHY OTKIIOHeHUst TemnepaTtypbl 0T 0 °C no kaxaomy KaHany uamepeHus.
5) BBectn B namsTb npubopa 3HaYEHWE KOPPEKLMU «COBWUI XapaKTEPUCTUKU» AN Kax[oro
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kaHana (b1-1), paBHoe No BenuyMHe NokasaHnsmM Npmbopa 1 B3ATOe C NPOTUBOMOMOXHBIM 3HAKOM.

6) MNpoBepuTb NPaBUILHOCTL 3aJaHUS KOPPEKUWUW, ANA Yero He M3MEHSst 3Ha4YeHuss conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM U3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasaHus pasHbl 0,0+0,2 °C.

7) OTKMIOYNTL NMUTaHWe ¢ nNpmbopa, OTCOEANHNUTL JIMHMIO CBA3M OT Mara3uHa COnpOTUBIEHWI U
MOAKIIOYNTE ee K TEPMOMETPY.

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

yCTpaHeHus
B tabnuue [.1 npeactaBneHbl BO3MOXHbIE HEMCNPABHOCTU U CNOCOBbI MX YCTPaHEHMSI.
Ta6bnuua 0.1
MposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
Ha wvHavkaTope B pexume
PABOTA oTobpaxatoTcst:
n0.dt [aHHble elle He roToBbI Mopoxpatk 2...3 cek
OCL.H Temnepatypa «xonogHoro cnas» | NpoBepuTb Temneparypy
Bbllle AOnycTMon (MeperpeB | OKpyXalLlero BO3ayxa (He
npubopa) [omkHa npesbiwatb 50 °C)
OCL.L Temnepatypa «xonogHoro cnas» | NpoBepuTb Temneparypy
HKe [ONYyCTUMON | OKpyXatoLero BO3ayxa (He
(nepeoxnaxgexue npubopa) OOmKHa 6bITb Hke +1 °C)
HHHH BbluncneHHoe 3HaveHue BxogHon | CBepuTb KOO AaTyvka B MapameTpe

BeNWYMHbI  Bble gonyctumoro | b1-0 c bakTnyeckm
npegena noAacoeanHeHHbIM 4aT4YMKOM
Mpubop Bblwen w3 pexuma | MNogcoeamHUTb pabounin JaTyumk
FOCTMPOBKU " namepsieT

IOCTUPOBOYHYIO BEMUYMHY
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MpogonxeHue Tabn. A.1

MNposiBneHue Bo3moxHasi npu4mnHa Cnoco6 ycTpaHeHus

LLLL BbluncneHHoe 3HaveHue BxogHon | CBepuTb KOA AaTyvka B MapameTpe
BEMUYMHbI  HWke ponyctumoro | b1-0 c aKTu4eckm
npegena noAcoeavHEHHbIM AaTYuKoM
O6pbIB UNK KOpoTKoe 3aMblkaHune | Mpoeeputs paboTocnocobHoCTb
yHuBepcanbHoro gartyuka 4...20 | gatuvka
MA

|- -| O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHOCTb
COMPOTUBIIEHMST WIMM  TEPMO3reK- | AaTyvka
Tpy4eckoro npeobpasosarensi.
Ona  yHubMuMpoBaHHOrO Aatumka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

0.0.0.0. KopoTkoe 3ambikaHvie TepMomeTpa | MpoBeputs  paboTocnocobHOCTb
COMPOTUBIIEHMS Jartuvka

Hi BbluMcneHHoe 3HayeHve Bbliwe | VI3MeHUTb — 3Ha4eHMe  BXOAHbIX
[0nyCTUMOro npegena | curHanos
MHOVKaLum

Lo BbluicneHHoe 3HaueHune  Hwke
[0nyCTUMOro npegena
MHOVKaLum
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MpogonxeHue Tabn. A.1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

3HaveHve TemnepaTypbl Ha
nHOovKaTope B pexume
PABOTA He cooTBeTcTBYyeT
peanbHon

HeBepHbIN ko4 TMNa gaTynka

B napametpe b1l-0 3apaTtb kog,
COOTBETCTBYOLLUIA
MCMONb3yeMoMy  JaTymky  (CM.
Mpunoxexue B)

BeepneHbl HeBepHble 3Ha4YeHunsa
«caBura XapakTepuUCTuku» U
«HAaKIOHa XapakKTepUCTUKU».

B napametpe bl-1 ycTaHoBWTb
0.0, B b1-2 ycraHoeuTe 1.000
(cm. Mpunoxenwne B)

Mcnonbsyetca  aByxnpoBoaHas | [poussectn coeauHeHne no 3-x
cxema coeauHeHus npubopa ¢ | NPOBOAHOW cxeme mnm
OaT4yMKOM BOCMNOSb30BaTbCHA pekKko-

MeHgaumamu (cm. Mpunoxenwve N
Hewncteue ANEKTPOMarHUTHbIX | OKpaHMpoBaTb  JIMHUKO  CBSA3U
nomex. patyMka c  npubopoM, aKpaH

3a3eMIIUTb B OJHON TOYKE.

Ha nHamKaTope npv
Hanu4uM TOKOBOrO CUrHana
oToBpaxaloTcst Hynu

HeBepHoe nopkntoyeHne gartumka
K npubopy

MpoBepuTb CxeMy MNOAKIOYEHUS
Aatuuka (cm. Mpunoxerve b)

Mpn HarpeBe Temnepatypa | HeBepHoe coeauHeHue npubopa | N3meHuTb NonspHOCTb
yMeHblUaeTcs U nmpu oxna- | ¢ Tepmonapon NOAKMIOYEHNss Tepmonapbl  (CM.
X[OeHWW yBernu4ymeaeTcs Mpunoxexne B)

He paboTtaeT BbixogHoe | 3agaH HeBeEpHbI pexum paboTbl | 3agate B napametpe Al-1

YCTPOWCTBO

norun4yeckoro yCTpOVICTBa

TpebyeMbii pexum paboTbl (CMm.
Mpunoxexue B)
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MpogonxeHue Tabn. A.1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Mpn BrtoveHy npubopa  Temne-
paTypa oKasbIBaeTcs B 30He TycT+A

M3MeHUTb 3HaveHne A

3ajaHa 3adepxka BKIOYEHUS
BbIXOAHOrO yCTpoiicTBa

3agaTe 3HaveHWe napameTpa
Al-5, pasHoe 0 (cm. lMpunoxeHue
B)

BbixogHoe yCTpOWCTBO He
cpabaTtbiBaeT npu  OOCTU-
XEHUW 3afaHHbIX rpaHnL

BBegeHo MuHMManbHoe Bpemsi
HaxoXOeHus  BbIXOAHOTO  yCT-
poVCTBa BO BKIOYEHHOM MK (1)
BbIKIMOYEHHOM COCTOSIHUM

3apgatb 3HadeHWe napameTpoB
Al-7 n A1-8, paBHoe 0 (cm.
MpunoxeHue B)

3apaHa 3afiepiKKa BbIKIMIOYEHNA
BbIXOAHOIo yCTpOﬁCTBa

3apgatb 3HayeHWe napameTpa
Al-6, pasHoe 0 (cM. lMpunoxeHue
B)

HeB03MOXHO M3MeHunTb | BbicTaBneHa 3awuTa oT | Bagatb B napameTtpe AO0-0
3HayeHuss napameTpoB T M | M3MEHeHUs yCTaBOK 3HayeHne 01 wnm 02 (cm.
A Mpunoxexne B)

Henb3as naMeHuUTb | BbicTaBneHa 3awuTa oT | B napametpe A0-0 u b0-0
napameTpbl  rpynnsl A | MSMEHEHMS yCTaHOBOK 3apatb 01

v(unu) b
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MpunoxeHue E. OcTupoBKka npubopos

E.1 O6wue ykasaHusa

lOcTvpoBka  JOMmkHA  MPOM3BOAMTBCS  TOMBKO  KBalMUUMPOBAHHLIMU  CrieuuanmcTamm
METPOSIOTMYECKX CRY6 MpY  YBENMWYEeHWM MOTPELUHOCT M3MEpeHWst BXOAHLIX MNapaMeTpoB CBepX
YCTaHOBMEHHbIX 3HaYeHWiA. [POM3BOANTCA IOCTMPOBKA TOSBLKO aHANoroBbIX BbIXOAOB. YHMBEpCarbHble
BX0Zbl NpuBopa 06rafatoT BbICOKOM TOYHOCTLIO M3MEPEHUS 1 HE TPEBYIOT KOCTUPOBKM.

E.2 KOctupoBKka BbIXOAHbIX LMcpoaHanoroBbiXx npeobpasoBaTenen
«napameTp-Tok» 4...20 MA (Bbixog Tuna W) e
© 00

MoOKMIoUNTb K  IOCTUPYEMOMY BbIXOAY Harpysky Ru, U M1 © 00
BONbTMETp cornacHo puc. E.1. B kauecTBe Ri MOXHO Mcnonb3oBaTh Bixon X-1 JR=500.00 0w
MarasvH conpotusreHuii P4831 unu nogobHbIA emMy C Knaccom BxonX2| |—

TOvHOCTM He 6Gonee 0,05, a kavecTBe BonbTMeTpa — npubop C

Buixon X-3
KaccoM TOYHOCTM He Gonee 0,05, Hanpumep B1-12. YcTtaHOBUTL Ha
marasuHe 3HauYeHue conpoTueneHns 500,00 Om. -248

Mogatb nuTaHMe Ha npubop. Ha umdpoBOM uHAMKATOPE +24B —
npubopa otobpasnTcs Tekylliee 3Ha4YeHWe U3MEePSIEMON BENMUYUHDI. £
Mpubop Haxogutcs B pexxume PABOTA. ’Y‘

KOctupoBka 3aknioyaetcss B nogbopke koadpduuueHToB Ansd
MWHUMarbHOro U MakCUMManbHOro 3Ha4YeHUs BbIXO4HOMO ToKa. B1-12

Puc. E1
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KOcTpoBKa MUHMMaNbHOro 3Ha4eHus (4 MA) BbIXOQHOIO TOKa:

BOWTW B PEXUM 3a4aHUA KoAa NyTeM HaXaTus u yaepxaHus He meHee 3 ceK. KHOMKU
-~ b
3agatb kHonkamu (2N 1 [V snauenne koga roCcTUpOBKN — 200;

near,
HaXaTb KHOMKY . Ha Ll,I/ICprBOM nHguKaTtope an60pa noABUTCA 3Ha4YeHne napameTpa
no,u,6opa, cooTBeTCcTBYHOLEee MUHUMAlNIbHO BO3MOXXHOMY 3HA4Y€HUIO0 BbIXO4HOIO TOKa;

A, N ;
KHOMKaMu " Ha nuueBoW naHenu npubopa yCcTaHOBWUTL Takoe
3Ha4eHue napameTpa noabopa Ha uHamkaTope npuéopa, 4Tobbl NageHne

HanpshkeHWs Ha MarasuHe ConpoTuBneHun bbino pasHo 2,00+0,02 B T
(4To cooTBeTCTBYeT MMHMMaNbHOMY Toky 4 MA). 370 3HayeHue f
¥

KOHTPOMMpyeTCs Mo nokasaHusM BosibTMeTpa B1-12;

HaXkaTb KHOMKY b | Mpubop neperget B pexkum PABOTA. ):\

B1-12

lOcTupoBka MakcumanbHoOro 3Ha4yeHus (20 MA) BbLIXOQHOTO TOKa:

BOWTU B PEXVM 3a4aHuUsA Kofda NyTeM HaxaTusi U yaepxaHus He meHee 3 cek. KHonku E;
P b
3apaTh kHonkamu (78 1 I:V 3HaYeHue koga HCTMpoBkM — 201;

near,
HaXaTb KHOMKY . Ha Ll,I/Id:)pOBOM nHgukaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u,60pa, cooTBeTCTBYOWEeE MUHUMATbHO BO3MOXHOMY 3HA4Y€HUIO BbIXOAQHOIO TOKa;
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KHOMKamu @ n Ig Ha nu 7

LieBOW NaHenu npubopa ycTaHOBUTL Takoe
3HaveHWe napameTpa nogbopa Ha vHAOMKaTope npubopa, 4TOObI
nageHne HanpskeHWss Ha marasumHe ConpoTUBMEHWU Bbino paBHO
10,0+0,1 B (4To cooTBeTCTBYeT MakcumanbHoMy Toky 20 MA). 310

3HaYeHVe KOHTPONMPYEeTCs MO NoKasaHUsIM BorbTMeTpa B1-12.

. HaXkaTb KHOMKY e, Mpubop neperiget B pexum PABOTA.

E.3 KOcTupoBKa BbIXOAHbIX LiM)poaHanoroBbIX
npeobpa3oBartenen «napamMeTp-HanpskeHme» 0

MoakniounTb K lOCTMpyEeMOMY BbIXody Harpysky Ru, un
BOMbTMETP cornacHo puc. E.2. B kayectBe RuMOXHO ncnonb3oBaTb
MarasvH conpotuerieHuii P4831 unu nogobHbId eMy C Knaccom
TOo4YHOCTM He Gonee 0,05, a kayecTBe BonbTMeTpa — npubop C

Buixop X-2
Knaccom TouHocTu He 6onee 0,05, Hanpumep B1-12. YcTtaHOBUTL Ha Beonon X3
MarasuHe 3HadeHune conpoTuenexuns 2000,00 Om. 15

MopaTb nuTaHMe Ha npubop. Ha umdppoBoM uMHAMKATOpPE
npubopa oTobpasnTcs Tekyllee 3HaYeHne U3MepsseMon BENUYMHBI.
Mpubop Haxoaoutcs B pexxume PABOTA.

KOcTupoBka 3akntoyaetcs B nogbopke Ko3dhdUUMEHTOB ANs
MUWHUMarnbHOIo U MakCUMarnbHOro 3Ha4YeHUs! BbIXOAHOIO ToKa.
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lOcTupoBka MMHMmanbHoro 3Ha4yeHus (O B) BbIXOAHOro HanpsHKeHUs:

BOWTW B PEXUM 3a4aHUA KoAa NyTEM HaXaTusi u yaepxxaHus He meHee 3 ceK. KHOMKU
-~ b
3agatb kHonkamu (2N 1 [V snauenne koga roCcTUpOBKN — 200;

near,
HaXaTb KHOMKY . Ha Ll,I/ICprBOM nHguKaTtope an60pa noABUTCA 3Ha4YeHne napameTpa
no,u,6opa, cooTBeTCcTBYyHOLEee MUHUMArIbHO BO3MOXXHOMY 3HA4Y€HUIO0 BbIXO4HOIO TOKa;

A, :
KHOMKamu " Ha nuueBol naHenu npubopa yCTaHOBUTb Takoe
3Ha4yeHve napameTpa nogbopa Ha nHankatope npubopa, YTobbl NageHne
HaMpshHKeHNs Ha MarasuHe CconpoTMBieHuin 6bino pasHo 0,00+0,02 B
(4TO COOTBETCTBYET MUHUMArNbHOMY HanpsbkeHuto O B). 310 3HauveHue
KOHTPOMNMpYyeTCs Mo nokasaHusam BonbTMmeTpa B1-12;

HaXkaTb KHOMKY e, Mpubop neperiget B pexum PABOTA.

B1-12

lOcTupoBka MakcumanbHoro 3Ha4yeHus (10 B) BbIXOQHOro HanpsXXeHUs:

BOWTM B PEXWM 3a4aHNsA Koda NyTeM HaxaTusi U yaepxaHust He meHee 3 cek. KHomnku E;
A b
3agartb KHOMKamu IZ n ™! sHayeHve koga rocTuposku — 201;

near,|
HaxaTb KHOMKY . Ha undposom nHamkaTope npubopa MosiBUTCA 3HaYeHue napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATTBEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKA;
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KHOMKamu @ " Ig Ha nn "

LieBOI NaHenun npubopa ycTaHOBUTb Takoe
3HayeHve napameTpa nogbopa Ha wHAuWkatope npubopa, 4YTOObLI
NajeHue HanpspkeHns Ha marasuHe COMnpoTUBIEHWUN ObiNo paBHO
10,0+0,1 B (4TO cooTBETCTBYET MaKCMmMaribHOMy HanpsbkeHuio 10 B).

OTO 3HaYeHMe KOHTPONMPYETCH NO Noka3aHusiM BonbTMeTpa B1-12.

HaXkaTb KHOMKY e, Mpubop neperiget B pexum PABOTA.

B1-12
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus
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