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BBepneHune

Hactosiwlee  PykoBoactBO Mo aKchnyaTauuu — NpefgHasHavyeHo  Anst  O3HAKOMIEHUs
obcnyxuBaroLLero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEWN, TEXHUYECKON
aKcnnyatauuen u obcnyxunBaHnem nU3MepuTens-perynsaropa MUKpONpOLECCOPHOr0 OAHOKaHArNbHOro
TPM1 c¢ yHuBepcanbHbIM U3MepUTENbHbIM BXOAOM (B JdanbHelwem no TEeKCTy MMeHyemoro
«npubop»).

Mpubop BbInyckaeTcs cornacHo TY 4211-016-46526536-2005 1 uMeeT cepTudmKaT COOTBETCTBUSA
[OCT-P. lNpunbop 3aperncTpmpoBaH B ['0CyaapCTBEHHOM peecTpe CpeacTs namepeHuit nog Ne 32528.

Mpunbop cooteetctByeT MOCT 12997 © OTHOCUTCS K W3OENMSIM TOCYOAApCTBEHHOW CUCTEMbI
NPOMBILLMEHHBIX NPUBOPOB 1 cpeAcTB aBTomMaTu3aumu. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3AEWCTBMSIM M MO YPOBHIO M3Ny4aeMblX paguonomex npubop cooTBeTCTBYET 060pyaoBaHMIo knacca A no
FOCT 51522 (MOK 61326-1).

Mpunbop obnagaeT yny4leHHbIMU NO CPaBHEHUIO C NPeAblAyLLEe cepuelt XapakTepucTnkamm:

nuTaHne npubopa OT ceTu nepemeHHoro Toka HanpsbkeHnem 90...264 B (HoMuHanbHoe
HanpshkeHne 220B) vactoton 47...63 L uNM ceTu MOCTOSHHOrO TOKa HamnpsKeHus
20...375 B (HomuHanbHoe HanpsbkeHue 24 B);

BbICOKasi MOMEXOYCTONYMBOCTb K 3NEKTPOMarHUTHLIM BO3AENCTBUSIM;

YBENUYEHHBI CPOK rapaHTUW, rapaHTUAHBIN CPOK 06CcnyXmBaHns cocTaBnseT 5 ner;
NoBbILLEHVE YHMBepcanbHOCTM npubopa, nossonswowee 6onee rmMbko wucnonb3oBaTb
npubopbI M YMEHBLUUTL UX HOMEHKNATYpY 3a CYET UCMONb30BaHUA:

- YHuUBepCalribHbIX BXOO0B;

—  BCTPOEHHOrO MWCTOYHWKA HampsbkeHns 24 B AnsS nuTaHWs akTUBHBIX [AaTyMKOB,
BbIXOAHbIX aHanorosbIx ycTponcTts (LIA) nnm apyrux HA3KoBOMbTHbIX Lienen ACY.

Mpubopsl BbiMyckatoTcsa knacca TouHocTn 0,25; 0,5. Knacc To4yHOCTM 3aBMCUT OT TUna NOAKMIo-
YaeMmoro BHELUHEro AaTtyuka.
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Mpnbop un3roTaBnMBaeTCqd B PasNMyHbIX MOAMMMKALMAX, OTNMYaOWMXCS APyr OT Apyra
KOHCTPYKTVBHBIM MCMOMHEHNEM W TUNOM BCTPOEHHOrO BbIXOAHOrO YycTponctea. WHdopmaums o
mMoandumkaumm npubopa 3alwmdpoBaHa B Koge NOfHOro YCAoBHOIO 0603HaYeHus:

TPM1 - X. ¥. X

Tun npubopa

KOHCTpYKTMBHOE MCNONHEHWE

O603HaveHWe riepuyHOro npeobpasosarens

Tvn BCTPOEHHOrO BLIXOAHOMO YCTPOMCTBA

KOHCprKTMBHoe UcnoJsiHeHue:

W11 — kopnyC LMTOBOrO KpenmneHus ¢ pa3mepamu 96x96x47 MM M CTeneHbio 3aluTbl CO
CTOPOHbI NepeaHen naHenu IP54;

[abapuTHbI YepTex kopryca npubopa npuseneH B MNpunoxenunn A.
Y — yHuBepcarnbHble U3MepUTENbHbIE BXOAbI.



Tun BCcTpoeHHOro BbIxoaHoro yctpoucTsaa (BY):

O6o3HavyeHve | Tun BbIXOAHOrO 3rieMeHTa TexHuyeckue napameTpbl
P KoHTakTbl Tok He Gonee 8 A npu HanpsbkeHun He 6onee 250 B
ANEKTPOMAarHUTHOro pene (50 I'u)
K OnTonapa TpaH3ncTopHasi [MocTosiHHBIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpsixkeHuun He Gonee 60 B
T Beixon ans ynpasneHus BbixogHoe HanpsbkeHue 4...6 B, NOCTOAHHbIV TOK He
BHELLHUM TBEPAOTENMbHbLIM
6onee 25 MA
pene
c ONTONAna CHMUCTODHES Tok He 6onee 50 MA Npy NEpPeMEHHOM HanpPsHKEHNN
p P He 6onee 250 B (50 Ny)
Tpw ontonapsbl Tok He 6onee 50 MA (Ha kaxayto onTonapy) npu
C3
CYMWUCTOpPHbIE nepemMeHHoM Hanpsbkenun He 6onee 250 B (50 Iu)
" LIAT «napameTp — Tok» [MoCTOsIHHBIN TOK 4...20 MA Ha BHeELLHeW Harpyske
P P He bonee 1 kKOM, HanpsbkeHne nuTanus 12...30 B
MocTosiHHoe HanpskeHue 0...10 B Ha BHelwHen
LIAM «napameTp —
y Harpyske He MeHee 2 KOM, HanpsbxeHve NUTaHus
HanpsikeHne» 16. 30 B

Mpumep 3anucu o6o3HayYeHUst Npubopa B JOKYMEHTaLMW ApYroi NpoayKuuu, rae OH MOXET ObITb

NPUMEHEH:

Mpumep 3anucu o6osHayeHuss npuBopa npu ero 3akase:

N3mepuTenb-perynsiTop MUKPONpPOLECCOPHbIN OAHOKaHamNbHbIN
TPM1-W11.Y.P TY 4211-016-46526536-2005

TPM1-WW11.Y.P. Tlpn 3aTOom

N3roTOBNEHUIO N NOCTaBKe NOANEXUT U3MepUTENb-perynaTop MI/IKpOI'IpOLl,eCCOpHI:IIZ OfHOKaHanbHbIN

TPM1

LLMTOBOM

Kopnyce

ANEeKTpoOMarHnTHoe.

W11, Twmn

BCTPOEHHOIo  BbIXOAHOrO yCTpOVICTBa — pene
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1 HasHaueHue npubopa

M3mepuTenb-perynstop MUKpONpPOLECCOPHbIM OAHOKaHanbHeln TPM1 COBMECTHO C NEpBUYHBLIM
npeobpasoBaTtenem (4aTt4MKoOM) MpefgHasHaveH AN U3MEPEeHUs U perynupoBaHus TemnepaTypbl 1
OpyrMX  (M3NYECKMX MapaMeTpoB, 3HAYEHME KOTOPbIX BHELHWMM OaTyMkoM MOXeT ObiTb
npeobpa3oBaHO B CUrHarbl MOCTOSIHHOIO TOKa MINN HanpshkeHus.

Mpubop MoxeT ObITb MCNONb30BaH ANl U3MEPEHUS U PErynupoBaHUsl TEXHONOrMYECKUX
NPOLEeCCOB B Pa3nnyHbIX OTPACASIX NPOMbILUNIEHHOCTW, KOMMYHarbHOIO M CENbCKOro X03AnCTBa.

MpnGop No3BonseT OCyLLECTBNATL creaytoLume OyHKLUN:

N3MepeHve TemnepaTtypbl Unv Apyrux uUanyeckux BenuyvH (OaBMEHUS, BIAXHOCTW,
pacxoga, YPOBHS M T.1.) B OOHOW TOYKE C MOMOLUBID CTaHAAPTHbIX [AaTYMKOB,
noaknoYaeMbix K yHUBepcanbHOMY Bxofy npubopa;

ckopocTHble namepeHus (0,1 c) ¢ ucnonb3oBaHMEM YHUPULIMPOBaHHBIX AaTYMKOB TOKa WUIn
HanpsKeHust;

perynvMpoBaHve U3mMepsieMon BENMUYNHbI N0 ABYXMO3ULMOHHOMY (PENEeNHOMY) 3aKOHY;
OTOOpaXKeHWe TeKylWero W3MEPEHUss Ha BCTPOEHHOM  CBETOAMOAHOM  LMPOBOM
WHANKaTOPE;

opMupoBaHue BbIXOAHOrO Toka 4...20 MA unu HanpsixeHus 0...10 B gns pernctpaumm nnm
yrpaBneHns WUCMOMHUTENMbHBIMU  MexaHu3mamu no [1-3akoHy (Mpy  mMcnomnb3oBaHUM
B KQYeCTBE BbIXOQHOIO YCTPOMCTBA LMdpo-aHanorosoro npeobpasosartens (LIAM)).



2 TexHM4YecKue xapaKTepUCTUKU U YCITOBUA IKCNyaTauum
2.1 TexHunyecKkue xapakTepucTUKMN npubopa
OCHOBHbIE TEXHMYECKNE XapaKTepucTuku npubopa npusefeHsl B Tabn. 2.1+2.3.

Tabnuua 2.1 — XapaktepucTukm npubopa

HaumeHoBaHue | 3HauyeHue
HanpsikeHue nutaHus: 90...264 B nepemeHHoro Toka (HoMuHanbHoe 220 B) yactoTtomn 47...63Iy,
unu 20...375 B noctosiHHOro Toka (HomyHanbHoe 24 B)
MoTpebnsiemast MowHOCTh, BT, He Gonee 55
HanpsixeHne BCTPOEHHOIO UCTOYHMKA NUTaHWUS MOCTOSAHHOIO ToKa, B 24+24
MakcnmmansHO JoMyCTUMbIN TOK BCTPOEHHOTO MCTOYHMKA NMUTaHUS, MA 80
Konuyectso kaHanos 1
Bpewms onpoca Bxoaa (cekyHA, He bonee):
— TEPMOMETPbI CONPOTUBIEHUSA 0,8
— TepmoanekTpuyeckve npeobpasoBaten N yHUULMPOBaHHbIE
CUrHarbl MOCTOSIHHOrO HaMpPsPKEHUs 1 Toka 0,4
lMpeaen ocHOBHOM NpuBeAEHHOW NOrpeLHOCT Npu namepeHnm (%):
— TepMOoaneKkTpu4eckumMn npeobpasosartensmm +0,5
— TepMoMeTpaMmn COMPOTMBIEHNS U YHUDPULMPOBAHHBIMU CUrHaNamm
NOCTOSIHHOTO HaMNpsKEHUs 1 Toka +0,25
CreneHb 3awmThbl KOpnyca IP54
"abapuTHble pa3mepsbl npudopa: (96x96x47)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 8




Tabnuua 2.2 — MCI‘IOﬂb3yeMble Ha BXoAe curHanbl NOCTOAHHOINO TOKa U Hanps>XXeHus

3 Mpepen
HayeHue eAVHULbI o
HaumeHoBaHue nuanasc{H MnagLero OCHOBHOM
n3mepeHui, % a3psna. en. uam npuBeAeHHON
pa3paAa, en. ) norpewHocTu, %
CurHan nocTosiHHOro HanpsiXeHus
—50...+50 MB | 0...100 | 0,1;1,0 +0,25
YHudmumpoBaHHble curHanbi no FOCT 26.011-80
0..1B 0...100 0,1;1,0
0..5MA 0...100 0,1,10 +0.25
0...20 MA 0...100 0,1;1,0
4..20 MA 0...100 0,1,1,0

MpumeyaHue. MakcmanbsHO BO3MOXHbIN Anana3oH nHankaumm ot -999 go 9999.

Mpu nHanumpyembix 3HayveHusix Boiwe 999,9 n HMxe MuHyc 199,9 ueHa eguHMLLI MNaaLwero paspsaa

paBHa 1.




Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

3HayeHue Mpepen
HanmeHoBaHMe nuanasgu eAVHULbI OCHOBHOM
n3mepeHui, °C Mnaguwero npuBeAeHHON
paspsaa, °C ? norpelHocT, %
1 2 3 4
TepmomeTtpbl conpotuBnenus no FOCT P 8.625-2006
unn Tepmonpeo6pazoBaTeny conpoTuenexus no MOCT 6651-94 ¥°
Cu 50 (0’=0,00426 °C™) -50...+200 0,1
50M (0:=0,00428 °C™) —200...+200 0,1;1,0
Pt 50 (¢=0,00385 °C™) —200...+850 0,1;1,0
50 (2=0,00391 °C™) —240...+1100 0,1;1,0
Cu 100 (0=0,00426 °C™ —50...+200 0,1
100M (0=0,00428 °C™) —200...+200 0,1;1,0
Pt 100 (0:=0,00385 °C™) —200...+850 0,1;1,0
1000 (0:=0,00391 °C™) —240...+1100 0,1;1,0 +0.25
Ni 100 (0=0,00617 °C™) —60...+180 0,1 -
Pt 500 (0=0,00385 °C™) —200...+850 0,1;1,0
5000 (0=0,00391 °C™) —250...+1100 0,1;1,0
Cu 500 (0:=0,00426 °C™) -50...4+200 0,1
500M (0:=0,00428 °C™) —200...+200 0,1;1,0
Ni500 (0=0,00617 °C™) —60...+180 0,1
Cu 1000 (0:=0,00426 °C™) -50...+200 0,1
1000M (0=0,00428 °C'1) —200...+200 0,1;1,0
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Ta6nuua 2.3 — OKoH4YaHue

1 2 3 4
Pt 1000 (0:=0,00385 °C™) —200...+850 0,1;1,0
10000 (0=0,00391 °C'1) —250...+1100 0,1;1,0 +0,25
Ni 1000 (¢=0,00617 °C™Y) —60...+180 0,1

TepMoanekTpuyeckue npeobpasosatenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0
KK (3) —200...+1200 0,1;1,0
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
NN (S) —50...+1750 0,1;1,0 105
70 (R) -50...+1750 0,1;1,0 (+6 2’5) )
TMP (B) +200...+1800 0,1;1,0 -
TBP (A-1) 0...+2500 0,1;1,0
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) —250...+400 0,1;1,0

MpumeyaHus.

1) — TemnepaTypHbIA KOIPDULMEHT TEPMOMETPA CONPOTUBIIEHNS — OTHOLLEHWE Pa3HULbI
COMPOTUBIEHNI AaTunKa, U3MepeHHbIX Npy TemnepaType 100 u 0 °C, k ero ConpoTUBIEHNIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 oKpyrneHHoe A0 NSATOro 3Haka nocne 3ansiTow.
2) —Tpu TCelvlnepaType Bbie 999,9 n Hwke MuHyc 199,9 °C ueHa egnHULbI MaaLWwero paspsaa
paBHa 1 °

3) — fonyckaeTcs nMpuMeHeHe HeCTaHAapTM30BaHHOTO MEAHOTO TEPMOMETPa CONPOTUBIEHMSA C
Ro=530M o = 0,00426 °C * 1 ananasoHom namepenun ot — 50 go +180 °C.

4) — OcHoBHasi NnpuBefeHHas norpeLlHocTb 6e3 KXC.

5) — Mpubopebl, paboTatowwme ¢ TepmonpeobpasoBaTtensimu conpotusnenns ¢ HCX no FOCT 6651
npegHasHayeHbl Ansi UCnonb3oBaHusa B ctpaHax CHIC
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2.2 YcnoBwusa akcnnyataumu npubopa

Mo ycTOMYMBOCTM K MeXaHW4YeCKkuMm BO3OEWCTBMSAM MpU 3KCnnyaTaumm npubop cooTBeTCcTBYyeT
rpynne ncnonHenus N2 no FOCT 12997-84.

Mo ycToMYMBOCTM K KNMMAaTUYECKUM BO3AEWCTBMAM NpMW aKcnnyatauum npubop cooTBeTCTBYET
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mpn aTom Npubop akcrnnyaTupyeTcs Npy CrneayoLwmnx yCrnoBusiX:

3aKpbITble B3pbiIBOGE30MNacHbIe NoMeLLeHNs 6e3 arpecCcMBHbBIX MapoB U ra3os;

TemnepaTtypa okpyxatoLero Bo3gyxa ot MuHyc 20 go +50 °C;

BEPXHWUA MpeAen OTHOCUTENbHOW BMaXHOCTU Bo3dyxa — He 6onee 80 % npu +35°C
n bonee HM3KMX TemnepaTypax 6e3 KoHAeHcauumn Bnaru;

aTMocdepHoe fasnexue ot 84 go 106,7 klla.

MpumeyaHne. TpeboBaHWA B 4YacTU BHELWHUX BO3OENCTBYOWMX (AKTOPOB SABNSAKTCH
obsasaTenbHbIMKM, Kak OTHocALMecs k TpeboBaHnAaM 6e3onacHoCTy.
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3 YctponcTBo u paboTta npubopa
3.1 MpwvHuMn gencrTeuA

CTpykTypHas cxema npubopa npuesefeHa Ha pucyHke 3.1.

[ 1
TPM1 : Bnok 06paboTku AaHHbIX :
1 1
1 1
Bxon 1 Yhueepcanshit |1 - | Ludbposoit Bbl4UCAMTENb | Buixon
- BXOA —Ir-b- unbTp I KBagpaTHoro - Y Tb- BY " Harpyake'
Jatumk 1 KOpHA 1

Y

MuaukaTop |

PucyHok 3.1 — CTpyKkTypHas cxema npubopa

Mpubop codepXWT KaHanm YHUMBEpPCaAnbHOrO BXOA4a AN NOAKMIOYEHUS  MEepBUYHBIX
npeobpasoBatenen (gatyvkoB), 6nok 06pabOTKM [OaHHbIX, 4YeTbipexpas3psigHbll CBETOAMOAHbIV
LMdPOBOV MHAMKATOP U BbIXOAHOE YyCTponcTBO (BY), npeaHasHayeHHoe AN ynpaBreHUs BHELUHUM
obopyaoBaHmem. brnok obpaboTku AaHHbIX BkMovaeT B cebs umdpoBon uUnbTp, BblMUCANUTEND
KBagpaTHOro KOpHS 1 nornyeckoe yctpouncteo (JTY).

Jlornyeckoe yCTpOWCTBO B COOTBETCTBUM C  3aMpOrpaMMMPOBAHHBIMK  MOMb3oBaTenem
YHKLMOHamNbHBIMM NapameTpaMu opMUpYeT CUrHanbl yrpaeneHus BbIXOAHbIM yCTpoWcTBOM. BY B
3aBUCYMOCTM OT MoauchuKaLmm Nprdopa MOXeT ObITb AUCKPETHOMO UMM aHANoroBoro Tuna (cm. n. 3.2.4).
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3.1.1 UndpoBas hunbTpaumnsa n KOppeKkLUusa UamepeHumn
3.1.2 UudpoBas mnbTpaumsa u Koppekuusi UamepeHumn
3.1.2.1 UudpoBasa bunbTpaumsa nuamepeHumn

[na ocnabneHus BMUSHNSA BHELLHWX UMMYIbCHBIX MOMEX Ha 3KCrnyaTaunoHHbIE XapakTepuUCTUKA
npubopa B nporpamMmy ero paboTbl BBeAeHa Lmdposas hunbTpaumsa pe3ynbTaToB U3MepeHNi.

PunbTpaumsa ocyLLEeCTBNAETCA He3aBUCMMO ANS KaXaoro BXxoda M NPOBOAUTCS B ABa 3aTana.

Ha nepBom a3Ttane dwunbTpauMm wu3 TeKywUX W3MEPEHUA BXOAHBIX MNapameTpoB
OThMIbTPOBLIBAIOTCA 3HAYEHWS, UMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbl» UK «BbIGPOCHI».

[Ons aToro npnbop BbIMUCASIET PA3HOCTb MEXAY pe3ynbTaTaMu M3MEePEHUA BXOAHOW BEMUYMHBI,
BbIMOSIHEHHbIX B [ABYX MOCMEAHWX UMKMIax Onpoca, U CpaBHMBAET €e C 3adaHHbIM 3HavyeHueM,
Ha3blBaeMbIM «nornocoi unbTpa». Ecnv BelYMcneHHast pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOW3BOAMTCS MOBTOPHOE M3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HadeHue
nonocel dwunbTpa yABamBaeTcs. B cnyyae noaTBepXAEHUS HOBOTO  3HaveHus  UnbTp
nepectpansaetcs (T.e. nonoca unbTpa yMeHbLUAeTCA [0 MCXOOHOM) Ha HoBoe cTabunbHoe
COCTOSIHUE U3MEPSIEMON BeNuYUMHbI. Takor anroputMm Mo3BonseT 3aluTutb Npubop OT BO3AENCTBUSA
€AVHUYHBIX UMMYMbCHBIX Y KOMMYTaLUMOHHBIX MOMEX, BO3HMKAKOLWMX Ha NPOU3BOACTBE Npu paboTe
cunosoro obopyaoBaHus.

[Monoca dwunbTpa 3agaeTcs B eAuMHMUAX W3MepsieMoW BenuuuHbl napametpom bl-8 (cm.
Mpunoxexune B).

CnegyeT wvMeTb B BuAy, YTO YeM MeHblLUe 3HayeHwe Monocbl dunbTpa, TeM nydlle
NoMex03aLUULLEHHOCTb M3MEPUTENbHOr0 KaHana, HO Mnpyu 3TOM (M3-3@ BO3MOXHbIX MOBTOPHbIX
N3MEepeHun) Xyxe peakuusi npubopa Ha ObICTpoe bakTM4eckoe M3MEeHeHVWe BXOAHOro napameTpa.
MoaTtomy npu 3agaHnM nomockl unbTpa crefyeT yunTbiBaTb MakCUMarbHY0 CKOPOCTb M3MEHEHUS
KOHTPONMUPYEMOW BEMUYMHBI, @ TakKe YCTaHOBIIEHHYIO AN UCMONb3yeMoro AaTyuka nepuoanyHoCTb
onpoca.
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Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHus
napametpa b1-8.

Ha BTOpOM 3Tane ¢hmnbTpaumum oCyLLEeCTBASIETCS CriaxvBaHue (4emndupoBaHne) curHana c
Lienblo YCTPaHEHUS LLIYMOBBIX COCTaBISIOLLMX.

OCHOBHOW XapaKTePUCTUKOW Crnaxvsatowero unbTpa SBNSETCS «NOCTOSAHHas BpeMeHu
dunbTpa» — MHTEpPBarn, B TEYEHWe KOTOPOro M3MEHEHWe BbIXOAHOro curHana cunbtTpa gocturaet
0,63 OT N3MeHeHnss BXOAHOro curHana.

[MocTosiHHas BpemeHn dunbTpa 3agaeTcs B cekyHaax napametpom b1-9.

CnegyeT MNOMHWTb, Y4TO yBEMUYEHME 3HAYEHUS MOCTOSHHOW BpeMeHu dunbTpa ynydwaeT
NOMEXO03aLUMLLEHHOCTb KaHana M3MepeHusi, HO OOHOBPEMEHHO yBENUYMBAeEeT €ro MHEPLMOHHOCTb,
T.e. peakuusi npubopa Ha BbICTpble N3MEHEeHUs! BXOQHOW BENUYMHBI 3aMeanseTcs.

Mpn HeobxogumocTn UALTP MOXeT OblTb OTKMYEH YCTAHOBKOW HYMNeBOro 3HayeHusi
napametpa b1-9.

BpemeHHble gnarpamMmMbl paboTbl LndpoBoro ounbTpa npeactaBneHbl Ha pucyHke 3.2.
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PucyHok 3.2 — BpemeHHble AnarpaMmmbl pa6oTbl uudpoBoro punbTpa:
KOHTponupyemas Temnepartypa (a), punbTpbl oTKNOYeHbI (6),
BKno4veH punbTtp b1l-8 (B), BKNoUYeHbl punbTpbl b1-8 n b1-9 (r)

3.1.2.2 KoppeKuusi uamepuTtesibHOM XapakTepucTUKN AaTYNKOB

Ons yCTpaHeHusA HayanbHOMW  MOrpPeLIHOCTU npeo6paaoBaHMﬂ BXOAHbIX CUrHanoB WU
I'IOFpeUJHOCTeVI, BHOCUMbIX cCOoedUHUTENbHbIMM NpoBOAAMU, U3MEPEHHble U OTCbVIﬂprOBaHHbIe
an60p0M 3Ha4YeHnsa moryt ObITb OTKOPPEKTMPOBaHbI. [orpelHOCTN BbIABAAIOTCA NPU NPOBEASHUN
METPONOrM4eCcKNX UCNbITaHUA K YCTPaHAKTCA NyTeM BBOAA KOPPEKTUPYHLLUX 3HaveHun. B an6ope
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ONs KaXgoro Bxofda eCTb ABa TUMa KOppPeKLuun, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASATb CABUT U
N3MeHeHWe HaKIoHa U3MepUTENbHOM XapaKTepPUCTUIKN.

CABUr XapaKTepPUCTUKMU OCYLLECTBRSETCA MyTemM npubaBneHns K W3MEepeHHOW BenuuuHe
3HayeHus, 3agaHHoro napameTtpom b1l-1 (cm. MNpunoxeHne B). 3HayeHusa caBura xapakTepuCTUKK
AaTyvka 3a4aloTcsl B eAMHULAX U3MepeHus pM3nyeckod BenMYMHbI U cryxXaT Ans KoMneHcauun
norpeLUHocTe, BHOCMMBIX  COMPOTUBIIEHUSIMA  MOABOASILLMX  NPOBOAOB  (MpU  MOAKIOYEHWUM
TepMoMeTpa COMPOTUBIIEHNS MO ABYXNPOBOAHOW CXEME), a Takke Npu OTKIOHEHUW Y TepMomeTpa
conpoTuBneHns 3Havenus RO.

Mpumep caBvra namepuTenbHOM XapakTepucTmky rpadnyeckn NpeacTaBneH Ha pucyHke 3.3, a.

M3meHeHne HaKNOHa XapaKTepUCTUKM OCYLLECTBMAETCS MyTeM YMHOXEHUS W3MEePEHHOW
(1 CKOPPEKTUPOBAHHON «CABUIOM», €CNN aTa KOPPeKUus Heobxoanma) BENUUMHLI Ha NMOMpaBOYHbLIN
KoadpumLUMeHT B, 3HaYeHne KOToporo 3agaeTcs napameTpom b1l-2.

[aHHbIA BMA KOPPEKUMM MCMOoNb3yeTcs, Kak NpaBuno, ANA KOMMNeHcauun norpeLiHocTen cammx
AaTumkoB (HanmpuMep, MpW  OTKIMOHEHUW Yy TEPMOMETPOB COMPOTMBIIEHUS MapameTpa o OT
CTaHOApPTHOrO  3HAYEHWs)) WNW  MOTPELUHOCTEN, CBSI3aHHbIX C  Pa3bpocoM  COMPOTUBMEHUN
LYHTMpYIOWMX pe3nctopoB (Mpu paboTe ¢ npeobpas3oBaTensmMu, BbIXOOAHLIM CUrHaroM KOTOPbIX
ABMAETCS TOK).

3HayeHve nonpaBoYvHOro koadduumneHTa B 3agaetcs B 6e3pasmepHbIX eauHuULax B AvanasoHe
o1 0,900 Ao 1,100 n nepeq yCTaHOBKOW MOXeET ObITb onpeaeneHo no dopmyne:

B = Ndrakt / Musm, (3.1)

roe

B — 3HaYeHne NnonpaBoOYHOro KOIPPMLMEHTA, YCTaHaBNMBaAEMOro napameTpoMm;
MdbakT — hakTnyeckoe 3Ha4eHne KOHTPONMPYEMOWN BXOAHON BEMNUYUHDI;

Muam — n3amepeHHoe NpMGOPOM 3HaAYEHME TOM XKe BENUUMHBI.

MprvMep M3MeHeHUs HaknoHa M3MepuTenNbHOW XapakTepucTukW rpadmyecku npeacTaBneH Ha
pucyHke 3.3, 6.
16



OnpenenuTb  HeOGXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEPUB
MakcumMaribHoe unu 6muskoe k HeMy 3HauyeHue napameTpa, rae OTKIOHEeHUEe HaKoHa U3MepUTENbHO
XapaKTepucTMKn Hanbonee 3ameTHO.

BHumaHume. 3agaHune KOPPEKTUPYHIOLUMX 3HAYEHWI, OTMMYaIOLLMXCA OT 3aBOACKUX YCTAHOBOK
(b1-1=0.0 u b1-2=1.000), n3MeHsEeT CTaHOapPTHblIE METPONIOrMYECKNe XapaKTepUCTUKM Mpubopa
M JOIMKHO MPOU3BOAUTLCS TOMBKO B TEXHUYECKM OGOCHOBaHHBLIX Cryyasix KBanvmuumpoBaHHbIMU
cneupanucTamu.

T,°Cd T,°C
100 : // 100 //
L Ges koppexym / Gea koppexLpm /
a0 b E ’ 80
60 // 60 //
g w [ // © voppestpuei %0 /7 © koppextmeR
s Lind "5 Y T=To B
w20 V4 20
Voo © s 8 100 TeuoC 0 20 4 60 80 10 Tyw°C
AR4L (50) M.3)  (Rrem, Om) (50) M.3)  (Rycm, OM)
Rorew  Ro a) 6)

PucyHok 3.3 — Koppekuusa «caBUr xapakTepucTuku» (a)
N «HAKNTIOH XapaKTepucTuku» (6)
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3.1.3 BbluucneHue KBaApaTHOro KOpHA € y4eTOM HacTpoek MaCLUTaGI/IpOBaHI/Iﬂ

[ns paboTbl ¢ YHUDWLMPOBAHHLIMU AATYMKAMW, CUTHAM KOTOPbIX MPOMOPLMOHAnNeH KsagpaTy
M3MepsieMON BenuYMHbI (OAaTYMKM pacxoda >KMAKOCTM wnu rasa), B npubopax wucnonb3yetcs
NporpaMMHbI ~ MOAYMNb  BbIMMCIMTENA  KBagpaTHOrO  KOpHA. [na  BKIOYEHMS/BBIKIIOYEHNS
BblYMCIMTENS  HeobXoaMMO  yCTaHOBUTb  COOTBETCTBYlOLUME  3HayeHWe napameTtpa bl-3
(cm. npunoxexue B).

BbluucneHve kBagpaTHOro KOpHs, C y4eTOM HacTpoeKk MaclitabupoBaHus, nocnefyolias
Bbljaya cuUrHana Ha uHaukaumio n cootseTcTBytoLlee J1Y nponcxoaut no cneaytowen dopmyne:

T=N,+/5 (N, -n,),

(3.2)
roe:
Mu - 3a[jlaHHOE MoNb30BaTENIEM HWXHEE 3HayYeHue rpaHuubl guanasoHa U3MepeHus
(b1-5);
N - 3a[jlaHHOe Morb3oBaTefNleM BepxHee 3HayeHue rpaHuubl Ananas3oHa n3MepeHus
(b1-6);
Ix - 3Ha4YeHMe curHana c gaTynka B OTHOCUMTENbHbIX egnHuuax ot 0,000 go 1,000.

3.1.4 Pexum ObICTPOro uamepeHusi

[Mpy ncnonb3oBaHWM AaTYNKOB C YHUPULIMPOBAHHBIM CUTHANOM TOKa M HanpsKeHWs BO3MOXHaA
paboTa B pexume «BbICTPOro n3MepeHus». Bpems nsmepeHus n peakumn Ha U3MEHEeHWe BXOOHOro
curHana Toka v HamnpsixeHuss 3TOM crnyyae coctaenseT He 6onee 0,1 cekyHAbl Ha KaHan.

Pexum ObICTpOro M3MepeHus BKIIOYAeTCs M BbIKIMIOYAETCH YCTaHOBKOWM COOTBETCTBYIOLLErO
3HaveHus napameTtpa b0-5 — «Pexunm BbICTPOro aMepeHns».
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3.2 Yctponucteo npubopa
3.2.1 KoHcTpyKuus npubopa

Mpnbop KOHCTPYKTUBHO BLIMOSTHEH B NIaCTMacCoBOM Kopryce, NpeAHa3HaYeHHOM Ans LUTOBOro
KpenneHusi. 3Ocku3 KOpnycoB C rabapuTHbIMM W YCTAHOBOYHbIMKM pa3MepamMu nNpuBedeH B
npunoxexHun A.

Ha nvueBon naHenu pacnonoxeHsl kKnaBmaTtypa yrnpasneHus npubopom, LMdpoBor NHANKATOP U
cBeToaMoAbl, Ha 3adHe’ — KNEeMMHWK ANns MOACOEAMHEHWUS] BHELUHUX CBSI3eN  [aTYMKOB,
VCMNOMHUTESNbHbIX YCTPOWCTB U Lienen NuTaHus.

[nsa yctaHoBkM Npnbopa B WUT B KOMMIIEKTE NPUNararoTcs KpenexHble arieMeHThI.

Ha pucyHke 3.4 npuBeaeH BHELLHWIA BUA NULIEBOW NaHenu npubopa.

Kn.0.250.5 WAMEPHTENL-PErvIATOP BCH(D

(=}

-0
(= e}
EXe)

TPM1 gﬂ

PucyHok 3.4 — JluueBasi naHenb npubopa
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Ha nuueBol naHeny pacnonoXeHbl 3NeMeHTbI YNPaBeHNs U UHAMKALUN.

YeTblpexpaspsagHbii LMGPOBOM MHAUKATOP, NpefHa3HayeHHbIN Ons 0TOOpaxeHus 3HadYeHui
n3MepsieMbIX BENUYMH U PyHKLMOHanNbHbIX MapameTpoB npubopa.

YeTbipe CBETOAMOAA KPACHOIO CBEYEHUS CUrHANM3npYIOT O PasfUyHbIX pexmmax paboTbl:

—  cBeToamod «K» CMrHanuavpyeT o BKITHOYEHWUN BbIXOLHOTO YCTPOWCTBA;

— cBeToauop «T» CUrHanmusvMpyeT O BKIIOYEHHOM pexvMe BBOAA 3HAYEHUS YCTaBKu
perynupyemon BenuuuHsl;

—  cBeToauon «A» curHanuMavpyeT O BKIHOYEHHOM peXxuMe BBOAA 3HAYEHWUs rucTepesuca
KoMnapaTopa Wiy nonockl nponopuuoHansHocTy MN-perynstopa;

— cBeTogMoa «l» curHanuavMpyet O BblBOAE HA WHAMKAUMIO TEKYLero M3MepeHust
(HenpepbiBHas 3acBeTka) U 06 aBapuu no Bxody (MurarLLas 3acBeTka).

NPOr,
KHonka Ij npegHasHayeHa ans sxoga B pexum NMPOrPAMMUPOBAHWE, a Takke anst 3anucu
HOBBbIX YCTAHOBIEHHBIX 3HA4YEHWI B 3HEProHE3aBUCKMYIO NaMATb Npubopa.

o
KHonka IZ npegHasHavYeHa ans:

—  MpocMoTpa 3aJaHHOro 3HauyeHus yctasku J1Y;
—  BblGoOpa MporpaMMMpyeMOro napaMeTpa W YBEMUYEHWUS ero 3HauveHusi. Tpu yaepxaHuu
KHOMKM CKOPOCTb U3MEHEHUS BO3pacTaeT.

A
KHonka E npegHasHadyeHa anga Bbl60pa nporpaMmMmupyemoro napameTpa u ymeHblleHUA ero
3Ha4YeHuA. an yoep>XaHUn KHOMKWU CKOPOCTb M3MEHEeHNA BO3pacTaeT.
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3.2.2 BxogHoe yCTpOUCTBO

BxogHoe n3meputensHoe ycTponcTBo B Npubope SBNSETCH YHUBEpCarnbHbIM, T.€. K HEMY MOXHO
nogknioyatb nobble nepeuyHble nNpeobpasoBaTeny (4aTuuku) M3 nepedncrneHHbix B Tabn. 2.2. Ko
BXOAy Npnbopa MOXHO NOAKMIYUTL OAHOBPEMEHHO OAMH AATYMK.

B KavecTBe AaTUMKOB MOTYT ObITb MCMOMNB30BaHbI:

—  TepMOMETpbl CONPOTUBIEHNS;

—  npeoBGpa3oBaTesiv TePMOTEKTPUYECKME;

—  aKTUBHble MpeobpasoBaTesin C BbIXOAHbIM aHaNoroBbIM CWUTHANOM B BMAE MOCTOSIHHOMO
HanpsHKeHUs U Toka.

AKTVBHbIE NpeobpasoBaTeny C BbIXOAHLIM aHanoroBbIM CUTHaroOM B BuAE MOCTOSIHHOMO
HanpskeHusa (-50..50 mB, 0..1 B) wmm Toka (0..5 ™A, 0..20 ™A, 4..20 mA) moryT 6bITb
MCMONb30BaHbl ANA U3MEPEHUs Kak TemnepaTypbl, Tak U ApYrMx (PU3M4ecknux BEeNUYWH: AaBIEeHus,
pacxofa, YypoBHS U T. M.

3.2.2.1 NoaknroyeHne TepMOMETPOB CONPOTUBIEHUSA

PaboTa OaTyMkoB OCHOBaHa Ha TemnepaTypHOW 3aBUCHMOCTU 3NEKTPUYECKOTO COMPOTUBMEHNS
MeTannoB. [atuuk ¢usmyecku BbIMOMHEH B BUAE KaTyLIKM U3 TOHKOW MEeZHOW Wnv MnnaTMHOBOM
NPOBOSIOKM Ha Kapkace W3 W30OMSAUMOHHOTO MaTtepuarna, 3akmioYeHHOW B 3alUTHYI TUIb3y.
TepMOMETPbI COMPOTMBIIEHUSI XapaKkTepuayloTcs [ABYMsi napametpamu: R, — COMpOTMBIEHWEM
patumka npu 0°C M O — OTHOLIEHVWEM pas3HUUbl COMPOTUBIIEHWI [aTyvka, W3MEpPEHHbIX npwu
Temnepatype 100 n 0 °C, k ero conpoTusneHuio, usmeperHomy npu 0 °C (R,), AeneHHbIM Ha 100 °C.

B npubopax ncnonb3yeTcs TpexnpoBoaHas cxema NoaKntio4YeHUsl TEpPMOMETPOB CONPOTUBIIEHUS.
K ogHoMmy 13 BbIBOJOB TepMope3ncTopa R, NoacoeavHsoTes ABa NpoBoAa, a TPETUid NoakmoyaeTcs
K Apyromy BbiBoay R; (pMCyHOK 3.5, Hymepauusi KOHTAKTOB NpuBeaeHa B npunoxernun b (tabn. B1)).
Takasi cxema MO3BOMSET CKOMMEHCUPOBATL COMPOTMBIIEHWE COEAMHUTENbHbIX NpoBoAoB. Mpu aTom
Heobxoaumo cobniofaTb YCOBUE paBEHCTBa CONPOTMBIEHMI BCEX TPEX NPOBOAOB.
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y Bxog X-1
Rt E‘L— Bxopn X-2

Bxop X-3

PucyHok 3.5

TepmoMeTpbl  COMPOTUBIIEHNS  MOTyT MoAKNMoyaTbCd K npubopy €  MCNOMb3oBaHWEM
[ABYXNPOBOAHOW JMHUW, HO MpW 3TOM OTCYTCTBYET KOMMEHCaLUWs MPU U3MEHEHUWN COMpOTUBIEHUSA
coeanHuTenbHbIX MpoBoAdoB. [loatomy OGyaeT HabnwaaTbCA HeKOTopas 3aBUCUMOCTb MOKa3aHWui
npubopa oT konebaHui TemnepaTypbl NpoBoAOB. B crnyyae ncnonb3oBaHUs ABYXNPOBOAHOW MUHWM
ANA KOMMeHcaumnnm napasvTHOro COMpOTUBIIEHMSI NMPOBOAOB Heobxoaumo Mnpwu noarotoBke npubopa
K paboTe BbINOMHUTL OEVCTBUS, yKa3aHHble B MpUnoxeHum I.

TepmoanekTpuyeckuii npeobpasoBaTens (Tepmonapa) COCTOUT U3 ABYX, COEAMHEHHbIX HA OQHOM
M3 KOHLOB, TMPOBOAHWKOB, W3rOTOBMEHHbIX W3 MeTannoB, o6nagawwmx pasHbiMW  TepMo-
anekTpuyeckuMun ceorcTBamm. CoeanHeHHble KOHLbI, Ha3bliBaemble «paboynm cnaem», onyckakwT B
usmepsiemyto cpefly, a cBoGOAHbIE KOHUbI («XONOAHBLIN Cnal») TepMonapbl NOAKMYaT KO BXOAy
npubopa (pucyHok 3.6, Hymepaumsi KOHTakToB npuBedeHa B npunoxenun b (Tabn. Bl)). Ecnu
TemnepaTtypbl «paboyero» M «xXONOAHOrO CchaeB» pasfuuHbl, TO TepMonapa BblpabaTbiBaeT
Tepmod[IC, koTOpas U NogaeTcs Ha U3MepUTEnb.

Mockonbky Tepmo3[C 3aBMCWUT OT pasHOCTM TemnepaTyp ABYX CnaeB Tepmonapbl, TO And
NoMy4YeHUs1 KOPPEKTHbIX NoKa3aHWi HeobXxoAMMO 3HaTb TeMMNepaTypy «XOonoAHoro cnas» (ee csoboa-
HbIX KOHLIOB), YTOObI CKOMNEHCUPOBATL €€ B AaNbHENLLNX BbIYUCTIEHUSAX.

B npubopax npegycmoTpeHa cxema aBTOMAaTM4YeCKOW KOMMEHcauuu TemnepaTtypbl CBOOOAHbIX
KOHLIOB TepMonapeb!.

[aTtunk TemnepaTypbl XONOAHOrO Cras YCTaHOBMEH PSAOM C MPUCOEANHUTENBHBIM KINEMMHUKOM.
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PaBouuin Bxoa X-1
cnamn
' (I+ Bxog X-2
<~ | Bxop X-3
I__rl
Datuuk TemnepaTtypsbl
XONoAHoro cnas

PucyHok 3.6

MoakntoyeHne Tepmonap K npuGOpy AOMKHO NPOM3BOAWUTLCS C MOMOLLBI — CrieumasbHbIX
KOMMEHCaLMOHHbIX (TEPMO3NIEKTPOAHBIX) NPOBOAOB, M3rOTOBMEHHbIX U3 TEX XXE CaMbIX MaTepuasnos,
4YTO M Tepmonapa, Npu 3TOM pekoMeHayeTcs noMellaTb NPOBOAA B 3aLUMTHbIA 3KpaH (PUCYHOK 3.7).
[JonyckaeTca Tawke Mcronb3oBaTb NpoBOJa W3 METannoB C  TEPMOSMEKTPUYECKUMU
XapakTepuctukamu, koTopble B AuanasoHe TemnepaTyp 0...100 °C aHanorMuyHbl xapakTepucTukam
mMaTtepuanos 3neKTpoAoB Tepmonapsl. Mpy coeMHeHUM KOMMNEHCALMOHHbIX MPOBOAOB C TEPMONapon
1 npubopom HeobxoamMmMo cobnogaTe NONSAPHOCTb.

MpumeyaHue. [ins oTKMOYEHUS KOMMNEHCAUNM «XONOAHOro crnasi» Heobxoanmo BeecTu kog 100
(cm. n. 6). KomneHcauusi «xonogHoro cnas» OyaeT BHOBb BKOYEHA TOMbKO MPU U3MEHEeHUW koaa
[aryvka unu HoBOM BKIOYEHMM Npubopa.

BHumaHue. [lpu HapylleHWM YyKasaHHbIX YCMOBWA MOFYT UMETb MEeCTO 3HauuTeslbHble
MOFPELLUHOCTY MPU N3MEPEHUM.
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PucyHok 3.7

3.2.2.2 NopknoyeHne 4aTYNKOB, UMEHOLUNX YHUDULIMPOBAHHbIN BbIXOAHOW CUrHanM Toka
WNU HanpskeHUs

MHorve  gaTuuMkM  pasnuuHbIX  U3NYECKMX  BENWYMH  OCHaLLEHbl  HOPMUPYHOLLMMU
n3mepuTenbHbiMM  NpeobpasoBaTensMu. Hopmupyowme npeobpasoBaTtenn TpaHCHOPMUPYOT
curHarbl ¢ NepBUYHbIX NpeobpasoBaTtenen (Tepmonap, TEPMOMETPOB COMPOTUBIEHMUS!, MAaHOMETPOB,
pacxoaoMepoB U Ap.) B YHU(PMUUPOBAHHBIN CUrHAN NOCTOSIHHOIO Toka. BenuunHa aToro Toka nexur B
cnepyowmx auanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOrO TOKa
HOpMUpYyoLLEro NpeobpasoBaTens NPonopLUMOHaneH 3HavYeHno U3NYECKON BENUYMHBI, N3MepseMoi
[aTynkoM, M COOTBETCTBYeT paboyemy [OuanasoHy [faTyuka, YKa3aHHOMY B €ro TEeXHUYEeCKMX
XapakTepuctukax. B cBsisu ¢ Tem, 4TO nNpuGOp M3MepsieT TOMbKO BXOAHOE HamnpskeHue, npu
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NOAKMIOYEHUN [AaTUYMKOB MOCTOSIHHOrO TOKa HeobXoaMMO MCMonb3oBaTb BXOAsLLEE B KOMMEKTauuio
Harpyso4Hoe conpoTtusneHne RH=50,000 +0,025 Om (cM. pucyHok 3.8 1 npunoxexuve b).

[Mpn HeobxoauMOCTM MUTaHUS HOPMUPYIOLLMX npeobpasoBaTenew, MCMNOMNb3yOLWUX BHELLUHUE
WCTOYHVKM NUTAHUS MOCTOSHHOIO TOKAa, MOXET MPUMEHATbCS BCTPOEHHBIN B Npubop ranbBaHU4ecku
W30S IMPOBaHHbIV OT M3MEPUTENBHON YacTu nNpubopa NCToUHUK 24 B.

MpumeyaHue. MakcumanbHasi Harpy3odHasl CMOCOGHOCTb BCTPOEHHOIO WCTOYHMKA MUTaHuWs!
cocTaBnsieT 80 MA.

PucyHok 3.8

Cxema noaknioyeHust kK npubopy UCTOYHMKA YHUBEPCATIbHOTO CUrHana NocTOSIHHOIO HanpsiKeHust
npuBeaeHa B npunoxenun b (cm. pyucyHok b.12).

3.2.3 Noruyeckoe yctpoucTseo J1Y

B an6ope nmveeTca norm4eckoe YCTpOVICTBO, KOTOpPOE MOXeT pa60TaTb B OAHOM U3 PEXMNMOB!

—  YCTPOWCTBO CPaBHEHWUS;
- M-perynsarop;
—  perucTpaTop.
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Pexum pabotel JIY ycTaHaBnuBaeTcs COOTBETCTBYWOLWMM kodoM B napametpe Al-1 (cwm.
npunoxenve B). MNpu yctaHoBke OFF B aTom napametpe J1Y He paboTaeT, nepexoanT B COCTOsSIHUE
OTKJTKOYEHO. Tlpu 3TOM BbIXOOAHOE YCTPOWCTBO MNEpexoauT B COCTOsIHME, onpegensiemoe
napametpom Al-9.

MapameTp A1-9 onpefensieT COCTosiHME, B KOTOpOe AoSkeH OblTb nepeBedeH BbIxod BY npm
OTKMo4eHHOM JTY, aBapuu no Bxody unm npu uaMeHeHun aHaveHui napametpoB b1-0 n b1-7. B atom
criyyae B 3aBMCMMOCTU OT 3HAYeHWs, YCTaHOBMIEHHOro B napameTtpe Al-9, BbIxod NepeBOAUTCA
B COOTBETCTBYIOLLEE COCTOsIHWE: Ans AuckpeTHoro Tuna Bbixoga — OTKITKOYEHO wnu BKIKOYEHO,
Ons aHanorosoro Tuna — 7ok 4 MA unm 20 MA, HanpsbkeHne 0 B unu 10 B.

3.2.3.1 3.2.3.1. Pexxum ycTpoMcTBa CpaBHEeHUSA

Mpu paboTe B pexume ycTponcTea cpaBHeHus J1Y paboTaeT no ogHOMY M3 NPeACTaBMNEHHbIX Ha
pucyHke 3.9 TUNOB NOMUKK:

—  TAN norukmu 1 (MpAMOW rmcTepesnc) NpUMEHsieTcs B Cryyae Mcnonb3oBaHunsa npubopa ans
ynpaBneHus paboTon HarpesaTens (Hanpumep, TOHa) unu curHanuMsauum o TOM, 4TO
3HayeHne TeKyLero namMepenns TTtek meHblue ycTasku T. [pu 3TOM BbIXOAQHOE YCTPONCTBO,
nogknoyeHHoe Kk J1Y, nepBoHayanbHO BKM4YaeTcs npu  3HaveHuax Trek < (T —A),
BblkntoyaeTcs npu Ttek > (T + A) n BHOBb BkntovaeTca npu Ttek < (T — A), ocywiecTsnas
TEeM caMbIM ABYXMO3ULIMOHHOE perynmpoBaHue no ycraeke T ¢ ructepesncom +A;

—  TAN norukmn 2 (obpaTHbIi rMCTEpesnc) NpUMEHsieTCsl B Criyyae MCronb3oBaHus npubopa
Ansa ynpasneHusi paboTon oxnagutens (Hanpumep, BEHTUNATOPA) WMNW CUrHanmusaumm o
MpeBbILIEHUN 3HAYeHUs YycTaBku. [lpM 3TOM BbIXOOQHOE YCTPOWCTBO MepBOHAaYarnbHO
BKIovaeTcs npu 3HaveHusix Trek > (T + A), BbikntoyaeTtcs npu Ttek < (T — A);
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CocToauue

pene:

1
1
)
i
I
Tun norukwm 1 Bm,«t—‘—i i '—‘—
[ ot
. r——
)
1
T
)
]
1

Boikn.

Tun norukm 2 Bm.~|»
Bhikn.

Tun norukm 3 Bm‘tl_l n
Boikn.

Tun norukm 4 Bxn.

Buikn—¥

PucyHok 3.9 — Tunbl noruku npu paéore J1Y B pexxmume ycTporcTBa CpaBHeHUs

Tvn  norukn 3 (MN-obpasHas)) npumeHsieTca npyM  ucnonb3oBaHuu npubopa Ans
curHanuM3auum o BXOA4Ee KOHTPONUPYEMOW BenuWYMHbl B 3adaHHble rpaHuubl. [Mpu aTom
BbIXO4HOE ycTponcTBo Bkntodaetcs npu (T — A) < Trek < (T + A);

T™mn norukn 4 (U-obpasHas) npuMeHsieTcs npu  ucnomnb3oBaHuuM npubopa Aans
CUrHanu3auum o BbiXode KOHTPONUPYEMOWN BEMWYUHBLI 3a 3afdaHHble rpaHuubl. [pu aTom
BbIXOAHOE yCTPOMCTBO BkItoyaeTcs npu Ttek < (T — A) n Trek > (T + A).

3apaHwve yctasku (T) u ructepesuca (A) npooguTCs NpY NPOrpamMmMyMpoOBaHUM NapameTpoB
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perynupoBaHnus npubopa (cm. n. 6.2).

Ons NY, paboTatoLero B pexume yCTponcTBa CpaBHEHMS!, MOXET OblTb 3a4aHO BPeEMs 3a4ePXKKM
BKIMIOYEHNSA 1 BPEMS 3a[epXKu BbIKMIOYeHMs. JTY BKkMoYaeT unu BblKNiovaeT BbIXOAHOE YCTPOWCTBO,
ecnn ycrioBue, Bbi3blBalollee W3MEHEeHMe COCTOSIHWUSA, COXPAaHSIeTCs, Kak MWHUMYM, B TeuyeHue
BPEMEHMN, YyCTaHoBMneHHoro B napametpax Al-5 (A2-5) un Al-6 (A2-6), COOTBETCTBEHHO
(pucyHok 3.10).

Trex § t<taomkn.

L R o L e . B

-

I
CocronHue pene: !
I

Bkn.
t
Bbikn. -
-, e e -
tebixn. ' texn.
t<tein.
3afepxka 3afepmka

PucyHok 3.10 — 3agaHue 3apgepxeKk BKNovYeHusA / BoikntovyeHusa BY ana tuna noruku 1
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Onsa J1Y, paboTatowero B pexume yCTPONCTBa CpaBHEHUSA, MOXeT ObiTb 3a4aHO MUHMManbHOE
BpeMs yaepxaHus Bbixoga B 3aMKHyTOoM (napameTpbl Al-7, A2-7) n pa3oMkHyToM (NapameTpbl Al-8,
A2-8) cocTosHuax. JIY yaepxuBaeT BbIXOAHOE YCTPOWCTBO B COOTBETCTBYKOLLEM COCTOSIHUM B
TEeYeHWe 3aJaHHOro B 3TUX MapamMeTpax BPEMEHMW, Aaxe ecnu no noruke paboTbl ycTpoicTea
cpaBHeHus1 TpebyeTcs nepekroveHne (pucyHok 3.11).

CocTosHue pene:

1

i

1

1

1

1

i

Bes yyeta Bxn |
NepeknioYeHun : |
i

Beikn.

C yyeTom 3a0epmKn

nepexnioYeHna B I l I t

Buikn-
| Dmen, L ten i
T MuH, BpemA | MUH. BpeMS |

BbIKMNKOMEHWUA  BENIOMEHWA

PucyHox 3.11 — 3agaHue MUHUMaNbHbIX BpeMeH yaepxaHusa Bbixoaa
B 3aMKHYTOM M Pa3OMKHYTOM COCTOSIHUAX ANSA TUNa noruku 1

BHumaHue. B pexume ycTpoiictBa cpaBHeHuss JIY MoxeT pabotaTtb, ecnu B npubope
YCTaHOBIEHO CBS3aHHOE C HUM BbIXOAHOE YCTPOMCTBO AUCKPETHOrO TUNa — 3MeKTpoMarHUTHoe perne,
TpaH3MCTOopHasi onTonapa, ONTOCUMUCTOP.
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3.2.3.2 Pexxum M-perynsitopa

Mpn pabote B pexume [l-perynstopa JIY cpaBHMBaeT Tekyllee 3HaYeHUEe U3MepsieMoit
BEMWYMHbI C 3a4aHHON yCTaBKoW «Tycr» U BblAAeT Ha BbIXO4 curHan B gnanasoHe 4...20 MA (ana BY
vna W) wam 0...10 B (ana BY Tuna VY), nponopuvoHanbHbIi BENUYMHE OTKIOHeHUs. 30Ha
nponopuuoHanesHoctn (1) npu atom 3agjaetcs napametpom A. BbixogHon curHan copmupyeTcs
B COOTBETCTBUM C YyCTaHOBIEHHON B napameTpe Al-1 xapakTepuCTUKon perynsatopa nubo no npsiMo-
nponopuuoHansHoMy (HarpeBaTtenb), nMbo o6paTHO-MpOonopLUMOHaNbHOMY (OXNaauTenb) 3akKoHy
perynupoBaHuna. [padukn, nosicHAOWMe nNpuHLMN  opMupoBaHus  ynpasnswowero Toka [1-
perynstopa ans obenx xapakrepucTvk npuBedeHbl Ha pucyHke 3.12.

I, mA & I, MA §

Imax -~

t, cekyHabl

t, cekyHabl

a) 6)

Tyer-A Tyer Tyer+A Tyer-A Tyer Tyer+A

PucyHok 3.12 — NMpuHuun chopmupoBaHmsa ynpasnstoulero tToka lN-perynsartopa
(a — npamonponopuuoHanbHoe, 6 — o6paTHoNponopUMoOHanbLHoOe perynmpoBaHue)

B Ttabnuue 3.1 B KayecTBe npuMepa NpvBEAeEHbl 3HAYEHWUsI BbIXOAHOTO TOKa Ans NpsiMo-
nponopuuoHansHoro perynuposaHust npu yctaeke 500 °C n A = 40 °C.
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Ta6nuua 3.1

Temnepartypa, °C

BbixogHoW TOK, MA

MouwHocTb perynsaTopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 125
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

BHuumanue. B pexume [M-perynatopa JIY moxeT pabotaTb TOMbKO MpU YCTaHOBMEHHOM Ha
COOTBETCTBYIOLLEM BbIXOAE YCTPONCTBE aHanorosoro Tuna.

3.2.3.3 Pexum peructparopa

Mpu pabote B pexvme peructpatopa JIY cpaBHMBaeT NOAAHHYI Ha €ro BXOL4 BEINYUHY
C 3agaHHbiMM B napameTtpax Al-3 un Al-4 3Ha4yeHUAMW U BblgaeT Ha BbIXOAHOE YCTPOWCTBO
aHanorosbIi curHan B Buae Toka 4...20 MA, KOTOpbIi MOXHO nogasaTb Ha camonucel, unu gpyroe
pervucTpupytoLLee ycTponcTeo. MNpuHumn hopmMmnpoBaHmsa Toka perucTpanmm nokasaH Ha pucyHke 3.13.
Mpy paboTe B 3TOM pexume HeoOXOAMMO YCTaHOBWTb HWKHWWA MpeAen Auanas3oHa perucrpaumu
1 BENUYUHY BCEro AgnanasoHa peructpauun ans J1Y B napametpax Al-3 n Al-4.
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Tok perucTpauum »
Imax=20MA4 —————————————————— o
|
|
12MA—————————— = |
|
I |
Imin=4 MA+—— I |
| I : U3amepeHHoe
! : | 3HayeHue
: I | Trex
L | -
| - — -
:‘ OuanasoH F:
HuxHWiA | perucTpauuu ! BepxHuii
npegen {A1 -4) npegen
perucTpauuu perucTpauum
(A1-3) (A1-3 + A1)

PucyHok 3.13 — MpuHuun bopMUpPOBaHUA TOKa perucrTpauum

BHumaHue. B pexume peructpatopa J1IY moxeT paboTaTb TONMbKO MpU YCTaHOBMEHHOM
Ha COOTBETCTBYIOLLEM Bbixoge BY aHanorosoro tuna.

3.2.4 Tunbl BbIXOAHBIX YCTPOUCTB

BbixogHble yCTponcTBa NpefHa3HayeHbl ANs nepeaayn BbIXOAHOMO yNpaBnsiowero curHana Ha
MCMOMHUTENbHbIE MEXaHWU3MBb.
CxeMbl nogknoyeHns BY npveeaeHsbl B npunoxenun b.
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BY MoryT ObITb ABYX TUMOB: JUCKPETHbIEe U aHalnoroBble.

BHumaHue. BHe 3aBucumocT OT Tuna, noboe BbIXOAHOE YCTPOWCTBO ranbBaHUYECKM
M30MMPOBaHO OT U3MepUTEnbLHOro 6roka (3a ucknoyeHnem Boixoga T).

—  [AvckpeTHoe BY — anektpomarHuTHOE perne, TPaH3UCTOpHas ontonapa, OnTOCUMWUCTOP —
ucnonb3yeTcss  Ang  ynpasneHus (BKMIOYEHUS/BBIKMOYEHNST) Harpyskon  nubo
HenocpeacTBeHHO, Nbo 4Yepe3 Gonee MOLLHblE YNpPaBnsAOLWME 3SMEMEHTbI, TakMe Kak
nyckaTtenu, TsepaoTesibHble pene, TMPUCTOPbI UM CUMUCTOPbI.

—  OnekTpomarHuTHoe pene (BbixoA P) npegHasHayeHoO Ans KOMMYyTauuu CUIIOBbIX Lienen
HanpshxeHnem He 6onee 250 B n pabounm Tokom He Gonee 8 A.

—  TpaH3uctopHaa ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBuno, Ans ynpasneHus
HW3KOBOIbTHbIM pere (He 6onee 60 B npu Toke He 6onee 400 mMA). Bo nsbexaHue Bbixoaa
M3 CTposi TpaH3aucTopa WK3-3a OONbLIOro ToKa CaMOWMHAYKUMM napannensHo obmMoTke
BHELUHero pene HeobxoamMmo yctaHaBnmeaTb guog VD1 (cMm. pucyHok b.4).

—  TpaH3UCTOpPHbLIN KNntoY (BbixoA T) npegHasHayveH Ans NpsSMOro NoAKMioYeHnst K npubopy B
KayecTBe Harpysku TBepAoTenbHOro pene (BbixogHoe HanpshkeHue oT 4 po 6 B,
NOCTOSHHBIN TOK He 6onee 25 MA).

BHumaHue. MakcumanbHas gnvHa coeanHMTENbHOrO kabens mexay npuéopom ¢ Beixogom T u
TBEPAOTESIbHLIM PENE HE AOIKHA NpeBbIwaTh 3 M.

—  OnTtocumuctop (Bbixoa C) VMeeT BHYTPEHHIO CXeMy Mepexofda uYepe3 HoMb U
BKIIOYAETCs B LeMb YNpaBneHUss MOLLYHOTO CMMWUCTOpa MW napbl BCTPEYHO-NapannensHo
BKITIOUYEHHbIX TUPUCTOPOB Yepe3 orpaHuumBatowmin pesuctop R1 (cM. pucyHok B.5).
BenuunHa conpoTuMBneHWs1 peancTopa oOnpefensieT TOK YNpaBrieHuss cumucTopa.
HarpysouHasi cnoco6HoCTb Bbixoaa — Tok He 6onee 50 MA Npu NepemMeHHOM HanpsHKEHWUM
He 6onee 250 B.
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[nsa npenoTepalleHust Npobos TUPUCTOPOB U3-3a BbICOKOBOJIbTHBIX CKAYKOB HaNpsXKeHWs B ceTh
K UX BbIBOAAM pekoMeHAyeTcs noaknoyath punbtpytowyo RC uenouky (R2C1).

Tpn ontocumuctopa (Bbixog C3) no pabouvm napameTpam aHanornyHel Bbixogy C
1 npegHa3HayeHbl ANns ynpaeneHus TpexdasHomn Harpy3kon (CM. pucyHok b.6).

AHanoroBoe BY npepacrtaBnsiet coboi undpo-aHanoroBbit npeobpasoBaTerb, NO3BONSOLWMNN
hopMUpoBaTb aHaNoroBbIVi CUrHan NOCTOSIHHOTO TOKA UMW HanpsKeHust.

®dopmupoBartenb ToKoBoro curHana (Bbixod W) npeobpasyeT Ha akTMBHOM Harpyske RH
3Ha4yeHue Ha Bbixoae J1Y B TokoBbIN curHan 4...20 MA (CM. pucyHok 3.14).

|

Bbixog X-1 +Un
— Bbixog X-2+—@
— Bbixog X-3 H__ @&
I RH Un

LAN
4...20 mA

PucyHok 3.14

Ons paboTbl BY Heo6XxoanMO MCMoOnb30BaTh BHELUHWA UCTOYHWMK MUTaHWS MOCTOSIHHOTO TOKa.
ConpoTuBneHue Harpy3ku RH 3aBUCUT OT HanpsbKeHUs UCTOYHMKa nuTaHus Un u BbibupaeTcs u3
rpacpuka (cm. pucyHok 3.15). B Tom cniydae, ecnv Ans uaMepeHus TOKOBOrO CurHama Ucnonb3yeTtcs
N3MepUTENbHBIA LWYHT RM M €ro HOMWHAn MeHblue HeobGXOAMMOro COMPOTUBMEHWUS Harpysku, TO
ucnonb3yetcsd O00aBOYHbIN  OrpaHMYMBalOWMN  pe3uctop Rorp, CONpoTMBNEHME  KOTOPOro
BbIYVCIAETCS U3 COOTHOLLUEHWS:

Rorp = RH — Ru
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Tunosble cooTHoweHus: Un = 12 B, RH = Ru =100 Om; Un = 24 B, RH = 700 Om (Run = 100 Om,
Rorp = 620 Owm).

RH, Om §

1000
/
800

600

400 i /

[ T Un, B
0 /
10 20 30

PucyHok 3.15 — N'pacdhuk 3aBucumoctn Ru(Un)

BHumaHue.

1) HanpsikeHue uctoyHuka nutaHus LIATM He gomxkHo 6biTb 6onee 30 B.

2) B kavecTBe BHELUHEro NCTOYHUKA NUTaHNS MOXeET ObiTb MCMONb30BaH BCTPOEHHbLIN B Npubop
NCTOYHUK 24 B.

3) DonyckaeTcs MpUMEHEHME pe3ncTopa C BEMUYMHOW COMPOTMBIEHUS, OTMM4YaloLlencsa oT
paccumTaHHou! He 6onee yem Ha + 10%.
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®dopmMmupoBaTtenb cUrHana NOCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHune Ha
Bbixoge [WO-perynatopa B curHan HanpshkeHnss 0...10 B. ConpoTtuBneHve Harpyskn R,
nogknovaemon k LIAT, gomkHo ObiTb B AnanasoHe oT 2 Ao 10 kOm.

[na nuTaHus BbixoAa BO3MOXHO MCMONb30BaHWE BCTPOEHHOIO MCTOYHUKA NUTaHns 24 B.

BHumaHue. HanpskeHne nctouHuka nutandmsa LIAT He gomkHo npesbiwats 30 B.

AHanoroesoe BY npubopa MOXHO ucnonb3oBaTb Ans perynupoBaHus no [1-3akoHy. B aTtom
cnyyae npubop AomkeH paboTaTb COBMECTHO C 3MIEKTPOHHBLIM PErynsiTopoM MOLLHOCTM, Hanpumep,
6nokoM ynpasneHusi cunosbliMn Tupuctopamu BYCT npoussoacTtea MO OBEH. Cxema nogkntoyeHus
npubopa k BYCT nokasaHa Ha pucyHke 3.16.

BYCT
Bxog X-1 *Un

uAan K
4...20 MA Bxop X-2 l_ 12
Bxop X-3 115

-un‘r 16

PucyHok 3.16
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4 Mepbl 6e3onacHocTH

Mo cnocoby 3awwmTbl OT NOPAKEHUS ANEKTPUYECKMM TOKOM NpubBop cooTBeTCTBYET knaccy 0 no
OCT 12.2.007.0-75.

Mpu skcnnyataumu, TexHWYeckom obCnyXMBaHMM W MNoBepke HeobxoaMmo cobnogatb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun akcnnyaTaumu 3MeKTPOYCTAaHOBOK MNoTpebutenen» u
«[lMpaBun oxpaHbl Tpyaa Npu aKcnnyaTauum afIeKTpoyCTaHOBOK NOTpebutenen».

Ha OTKpbITbIX KOHTaKkTax KneMMHuWka npubopa Mpu 3KCnfyaTauuum NpUCYTCTBYET HanpshkeHue
BenuunHon o 370 B, onacHoe gns yenoBeyeckon xum3Hu. Jliobble nogkntoueHns kK npubopy n paboTbl
MO ero TEXHNYECKOMY OBCNY>KMBaHWIO NPOU3BOASATCS TOMBKO NPU OTKIKOYEHHOM NUTaHuK npudopa.

He ponyckaetcsa nonagaHue BRarm Ha KOHTAKTbl BbIXOQHOMO pasbeMa W BHYTPEHHUE
aneKTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
cofepxaHveM B aTMocdepe KUCHOT, Lenoyen, Macen u T. n.

MopgkntoyeHue, perynupoBka K TexobcnyxkvBaHue npubopa [OMKHbI NMPOU3BOAUTLCS TOJBKO
KBaNMULMPOBaHHbLIMK CeLMannucTaMm, N3y4mBLLIMMW HACTOsILLLEE PYKOBOACTBO MO 3KCnyaTauumn.

BHumaHue. B cBA3N C HanmMyMem Ha KNEMMHWKE OMacHOro AfS >XU3HU HanpsbkeHus rlpm6op
OOMKeH YyCTaHaBnMBaTbCA B LWWUTaxX YynpaBneHusa, OOCTYMHbIX TOJIbKO KBaﬂVIq)VILlI/IpOBaHHbIM
cneunanucTam.
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5 MoHTax npubopa Ha 06beKTe U1 NOAroToBKa K paboTe

5.1 MoHTax npubopa

1)
2)

3)

4)

5)

MogrotoBuTe Ha LWwuTe ynpasneHna MecTto And YCTaHOBKU an6opa B COOTBETCTBUU

C nNpunoxeHunem A.

YcTaHoBWUTE NpuBOp Ha WWUTE yrpaBrieHusl, UCMONb3ys ANl €ro KPEenneHUsi MOHTaXHble
3MeMeHTbI, BXOAALME B KOMMIEKT NocTaBku npubopa.

BcraButb npubop B crneumanbHO NOATOTOBIIEHHOE OTBEPCTME HAa NULEBOW MaHenu Lumta
(cm. npunoxeHue A n pucyHok 5.1).

a)
PucyHok 5.1 — YcTtaHOBKa NpUGOPOB LWMTOBOrO UCMONMHEHUA

BcTaBuTb omkcaTopbl U3 KOMMIEKTa NOCTaBKM B OTBEPCTUS HAa GOKOBLIX CTEeHKax npubopa
(cm. pycyHok 5.1).
3aBepHyTb BUHTbI M4 x 35 U3 KOMMEKTA NOCTABKN B OTBEPCTUSIX KaXaoro dpukcaTopa Tak,

4TOOLI NPMOOP ObIN MAOTHO NPUXAT K NMUEBOW NaHenNu wura.
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5.2 MoHTaX BHelWHUX cBA3en

5.2.1 O6wme TpeboBaHUA

Mpu MoHTaXxe pekoMeHayeTcs cobnoaath creayowme TpeboBaHms.

1)

2)

3)

MoaknioyeHve npubopa cnedyeT npoumsBoAuTb K ceTeBomy duaepy 220 B 50 My wnm
WCTOYHMKY MOCTOSIHHOTO TOoKa +24 B, He CBA3aHHOMY HENOCPEACTBEHHO C NUTaHUEM
MOLLUHOrO cunoBoro obopyaoBaHusi. Bo BHeLIHel Lenu pekoMeHAyeTcsi YCTaHOBWUTb
BbIKNioYaTenb nuTaHus, obecrnevmBalolLUMI OTKIOYeHWe npubopa OT ceTu, M nnaBkue
npegoxpanutenu Ha Tok 0,5 A.

CxeMbl TMOOKMIOYEHUS] [ATYMKOB K npubopam pasnuuHbiX Moaudukauuii  npvBeaeHbl
B npunoxenun b. MMapameTpbl nuHuM coepguHeHus npubopa ¢ AaT4MKoM npuBedeHbl B
Tabnuvue 5.1.

BcTpoeHHbIn B npubop UCTOYHWMK MOCTOSIHHOrO Hanpsbkenust 24,0+ 2,4 B cnepgyeT
MCMoNb30BaTh ANS NUTAHUS aKTUBHbIX AATYMKOB C aHANoroBbIM BbIXOAOM WIN aHanoroBble
BbIxoAbl Nnpubopa (n. 3.2.5).

BHumMaHue. He ponyckaeTcs nofkmoveHne K BCTPOEHHOMY B NMPUGOP UCTOYHWUKY HampsikeHus
24 B ogHOBPEMEHHO aHaroroBbIX BXOAOB U BbIXOJOB.
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Ta6nuua 5.1 — MapameTpbl NMHUKM CBA3U Npubopa ¢ AaTYMKaMmn

Tun gaTtuuka OnvHa ConpoTtuBneHue UcnonHeHne nuHumn
FIVHUIA, M, | NuHUK, OM, He Gonee
He 6onee
TepmMomeTp conpoTUBEHNs 100 15,0 Tpean)oso,qHaﬂ, nposoaa
paBHOW ANUHBI U cevYeHns
Tepmonapa 20 100 TepMoanekTpoaHbIv kKabenb

(kOMNEeHCaLMOHHbIN)

YHUPUUMPOBAHHbIN cUrHan

NOCTOSAHHOIO TOKa 100 100 RAsyxnposonras
YHUPULMPOBAHHbIN curHan
HanpsKeHNs NOCTOAHHOIO 100 5,0 [ByxnpoBogHas

TOKa

5.2.2 YKa3aHus N0 MOHTaXy

PekomeHpaLmm no opraHnsaumm MoHTaxa crnegytoLume.

MogrotoBuTb kabenu aAns coeguHeHus npubopa ¢ AaTYMKOM, @ Takke C UCTOYHMKOM MUTaHMS
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOIO TOKa.

Onsa obecnevyeHnss HaOEXHOCTU JNEKTPUYECKUX COEAMHEHUA pPEeKOMEeHAyeTCs WCMonb3oBaTb
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOPbIX Mepen MOAKMoYeHWeM crnefyeTt TwaTenbHO
3a4MCTUTb 1 06NYANTL. 3a4NCTKY XK Kabenen Heo6xoaUMO BbINOMHATL C TAKUM pacyeToM, YTODbI Nx
OrOJIEHHbIE KOHLbI MOCNe MOAKMIYEeHNs K Npubopy He BbICTyNanu 3a npegensl knemmMHuka. CedyeHne
*un kabenemn 4OMmKHO BbiTb He Gonee 1 MMP.

B kopnycax HaCTEHHOrO KpenneHusi KOHUYECKME YacTu YMMOTHSWMX BTYNOK cpe3aTb Takum
obpa3om, 4ToObI BTyNKa NAOTHO Npurerana K noBepxHoCTh kabens.
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MpumeyaHus.

1) KabenbHble BbiBoAbl npubopa paccyWTaHbl Ha MoAknioyeHue kabenen € HapyXHbIM
amameTpoMm OT 6 A0 12 MM. [N yMEeHbLUEHUS TPEHUS MeXAy PEe3VHOBOW MOBEPXHOCTHIO BTYMKU U
Kabens pekomeRayeTcs NPUMEHNATb Tanbk, Kpaxman U T.4.

2) Mpu npoknagke kabenen cnedyeT BbLIAENMUTb NWHWM  CBSI3W, COoeAMHsiOWME npubop
C AaT4yMKOM B CaMOCTOSITENbHYIO Tpaccy (MNM HEeCKOMbKO Tpacc), pacnonaras ee (Mnu ux) oTAernbHO
OT cunoBbIX kabenen, a Takke OT kabenewn, Co3aaLLMX BbICOKOYACTOTHbIE U UMMYIbCHBIE MOMEXM.

BHumaHue. [ns 3awuTbl BXO4OB Mpubopa OT BRAUSIHUS MPOMBILUNEHHBIX 3M1EKTPOMAarHUTHBIX
NMOMEX INIMHUM CBA3M Npubopa ¢ AaTYMKOM CriedyeT 3KpaHMpoBaTb. B kauecTBe aKpaHOB MOryT GbiTb
UCNonb3oBaHbl Kkak crneuuanbHble kabenn ¢ 3SKPaHUPYOLLMMK Onnetkamu, Tak W 3aseMIleHHble
cTanbHble TPyObl NoaxoasLiero amameTpa. JkpaHbl kabenein ¢ akpaHVpPYOLMMK OnrieTkaMu crneayet
NOAKMIOUNTD K 323EMIIEHHOMY KOHTaKTY B LUMTE YNPaBMEHWS.

5.3 Mopgknio4veHune npubopa

CoeauHeHne npubopa C UCTOMHMKOM MNUTaHWs (CEeTblo) M JaTtyvkamyv Npou3BOAUTCSA
Mo COOTBETCTBYIOLLMM CXeMaM, NPUBEAEHHbIM B NpUnoxeHnn b, ¢ cobnoaeHnem nsnoxeHHON HUxe
nocnenoBaTenbHOCTM AENCTBUNA:

1) MopknounTb NPUBOP K MCTOYHWKY NMUTaHUS.

2) TlMopaTb nuTaHWe, BbLICTaBUTb KOAbl TUMA AaTyuMka U pexuMbl paboTel J1Y, a Takke
Heobxoaumble YyCTaBKM perynupoBaHust (CM. npunoxexue B), 3aTeM CHATb NnuTaHue.

3) [llogknounTb NMHUKM CBSI3U «MpUBOp — AaTyMku» K MepBMYHbIM MpeobpasoBaTensm U
BXoAdaMm npubopa.

4) TlogkniounTb NMHWUM CBA3W «MpUBop — Harpyska» K WCMOMHUTENbHbIM MeXaHu3mMam unu
pervctpatopam u Bbixogam npubopa.
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BHumaHme. [Onsa 3awutbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTU4YEeCKOro 3MeKTPUYECTBa, HaKOMMEHHOr0 Ha fUHUSX CBA3M «npubop — [atyuvk» nepen
NOAKMIYEHNEM K KMEMMHUKY npubopa, UX Xunbl criegyeT Ha 1...2 cek COeAUMHUTb C BUHTOM
3a3eMneHnst WwuTa.

Mocne nogayn HanpsbkeHus nuTaHus npubop nepexogut B pexum PABOTA (cm. n. 6.1). Mpwu
MCMPaBHOCTU OaTyMKa M fIMHWM CBSI3W Ha LMPOBOM MHAMKATOPE OTOGPasnuTCs Tekyllee 3HaueHue
n3mepssieMon BenuuuHbl. Ecnn nokasaHusi npubopa He COOTBETCTBYIOT pearibHOMYy 3Ha4YeHuo
1N3MepsieMOi BENMUYMNHBI, HEOBXOAMMO NPOBEPUTL UCMPABHOCTb AaTyMKa U LENOCTHOCTb NIMHUK CBSI3W,
a Takxe NpaBUIbHOCTb UX MNOAKIOYEHMSI.

BHumaHue!

1) lMpw npoBepke MCMPaBHOCTM AaT4MKa U NINHUM CBA3M HEOBXOAMMO OTKIMIOUYNTL NPMBOpP OT ceTu
nuTaHua. Bo wusbexaHne Bbixoga npubopa M3 CTPOS MpU  «MPO3BOHKE» CBsi3en Heobxoammo
UCMonb30BaTb M3MepuTenbHble YCTPOWCTBA C HanpshkeHvem nuTaHus He Gonee 4,5 B, npu Gonee
BbICOKMX HanpshKeHUsIX MUTaHWsA 3TUX YCTPOWCTB OTKIOYeHWe AaTyvka oT npubopa o6s3atenbHo.

2) MopakntoyaTb akTMBHble MNpeobpas3oBaTenu C BbIXOAHbIM CUrHarom B BWAE MOCTOSIHHOTO
HanpsxeHus (-50,0.+50,0 MB unu 0...1,0 B) MOXHO HenocpeacTBEHHO K BXOAHbLIM KOHTakTam
npubopa.

3) MogkntoyeHne npeobpasoBatenen ¢ Bbixogom B Buae Toka (0..5,0 MA, 0...20,0 MA wnun
4,0...20,0 MA) — TONbKO MOCNE YCTAHOBKM LUYHTMpYIOLLEro pesuctopa conpoTtueneHmem 50,0 Om
(monyck He ©Oonee 0,1 %), nOAKMYEHNE KOTOPOro criegyeT Mpou3BOAUTL B COOTBETCTBUM
C PUCYHKOM 5.2, T.e. BbIBO Pe3nCTopa OOMKEH 3aBOAMTLCSI C TOWM e CTOPOHbI BUHTOBOW KIEMMbI,
4YTO W MpoBofg OT gaTuuka. lNpu ncnonb3oBaHuM npoBoAda cedeHuem bonee 0,35 MM KoHel MpoBoAa
1 BbIBOJ pe3nCTopa HEO6X0AMMO CKPYTUTL UK cnasite (CM. pUCYHOK 5.2).
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BaxHo! HeBbinonHeHve aToro Tpe6OBaHVIF| MOXEeT MpuBECTU K nponagaHuUio KOHTakTa Mexay
BbIBOAOM pPe3NCTOpPa U KnemMmmbl, 4TO NOBJieYvYeT nospexaeHne sxoga an60pa.

uu @1

Ru

HenpaeunbHo! npaeunbHo!

PucyHok 5.2

5.4 «BblcTpasa» 3aMeHa npubopa

KoHCTpyKUuMs knemMm npubopa Mo3BOMSieT OCYLEeCTBUTL OnepaTuBHYO 3ameHy npubopa
6e3 JeMOoHTaxa MOAKMIOYEHHbIX K HEMY BHELIHWX NUHWIA cBssn. ocrefoBaTenbHOCTL 3ameHbl
npubopa crnegytoLas:

1)
2)
3)
4)

5)

obecTounBalTCsA BCe NMHUM CBA3U, NOAXOAsLLME K NpMbopy, B T.4. TIMHAM NUTaHUS;
BbIBUHYMBAIOTCS KpENeXHble BUHTHI (ABa) NO KpasiM KNeMMHOI Kornoaku npubopa;

CbEMHasi YacTb KOMOAKU OTAEensieTcsi oT npubopa BMECTE C MOAKIOYEHHBIMU BHELUHUMU
NVUHUSMK  CBA3W MNpPUM  MOMOLUM OTBEPTKM UMW  APYroro noaxoAsilero MHCTpPyMeHTa
(oTcoeavHeHVe KNEMMHOI KOMNOAKM NpeAcTaBneHo Ha pucyHke 5.3);

npubop BbIHUMAETCs U3 WKUTA, @ Ha ero MeCTO YCTaHaBNMBAETCS APYroin ¢ npeaBapuTensHO
yAaneHHON pa3beMHOMN YacTbio KIeMM;

K YCTaHOBINEHHOMY NpubBopy NOACOEAMHSIETCA pa3beMHast YacTb KIEMM C NOAKIHOYEHHBIMU
BHELUHUMY NINHUSIMW CBA3M;
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6) 3aBUHYMBAKOTCA KpeneXHble BUHTDI KNEMMHOW KOMOAKM.

PucyHok 5.3
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6 Pexumbl paboTbl npubopa

Mpnbop MoxeT dyHKUMOHMpPOBaTL B OAHOM M3 ABYX pexumoB: PABOTA unn
MPOrPAMMUPOBAHME.

6.1 Pexum PABOTA

Pexum PABOTA $BNseTCA OCHOBHbIM 3KCMiyaTauMOHHbIM PEXUMOM, B KOTOpbIN npubop
aBTOMaTUYECKN BXOAUT MPU BKIOYEHUN NUTaHWSA. B gaHHOM pexume nNpous3BoAUTCS ONPOC BXOAHbIX
[aTYMKOB C BbIYMCIIEHMEM MO MOJSYYEHHBIM AaHHbIM TEKYLUMX 3HAYEHUN U3MEPSIEMbIX BEMUYUH U
oToBpaeHMeM Mx Ha LMPOBOM MHAOMKATOPE U Bblgayen HeobXoOAMMbIX CUrHaroB Ha BbIXOOHOE
YCTPOWCTBO.

B npouecce paboTtbl NpuGOpP KOHTPONMPYET MCMPABHOCTb BXOAHbLIX OATYMKOB M, B Cryvae
BO3HWKHOBEHUSI aBapun No BXody, CUrHanuampyeTt 06 3ToM MuraHmem ceetogmona «l» u BbIBOOOM Ha
LUMdpoBOM MHOUKATOP COOBLLEHNS, COOTBETCTBYIOLLErO aBapuUHOW cuTyauumn (CM. npuroxexue [).
PaboTa BbIXO4HOrO YCTPOWNCTBA, CBA3aHHOIO C 3TMM BXOAOM, MpWU 3TOM GnokupyeTcs (nepesBoauTcs B
be3onacHoe cocTosiHue, onpeaeneHHoe B napametpe Al-9). ABapuiHas cuTyauusi BO3HMKAeT npu
BbIXOAE M3MEPSIEMOIN BEMUYMHBI 3a AOMNYCTUMbIA AMana3oH KOHTpons (CM. Tabn. 2.2) unu npu Bbixoae
M3 cTposi gatymka (0OpbIB UMM KOPOTKOE 3aMblkaHWe TEpMOMETPOB COMPOTMBREHUS, OOpbIB
TepMonapbl UnM yHUULMPOBaHHOTO AaTynka).

BHumaHue. MNpubop nHamumpyer:

—  TemnepaTypy «XOI04HOro crnas» — B Criy4ae KOPOTKOro 3amblkaHUs TepMonapsl;

—  3HayeHue HWXHEero npeaena gvanasoHa — B Cllydae KOpPOTKOro 3amblkaHus Aatyukos 0...1
B, 0...5 MA, 0...20 MA 1 obpbiBa aatumkos 0...5 MA, 0...20 MA;

—  3HayeHue cepefvHbl AManasoHa — B Criydae KOpPOTKOro 3amblkaHus gatyumka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnseT BHELWHUM UCMOSHUTENbHLIM  YCTPOWCTBOM
B COOTBETCTBUM C 3adaHHbIMM pexumamu pabotbl 1Y (cm. n.3.2.4). BusyanbHblli KOHTPOMb
3a paboTon BbIXOOAHOIMO YCTPOMCTBA [OUCKPETHOTO TUMa MOXEeT OCYyLeCTBAATLCA OnepaTopoMm
no ceetoamody «Kl». 3acBeTka cBeToaModa CUrHanmusMpyeT O MepeBofe NOrM4eckoro ycTporcTea
1 CBSI3aHHOIO C HUM Bbixoaa B cocTosiHne BKITKOYEHO, a rawenue — B coctosiHne OTKIMKOYEHO.

BHumanume. lNMpu ncnonb3oBaHum aHanorosoro Beixoga (BY tuna U unu Y) ceetognon «K1» He
3a[1eCTBOBaH.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexvum MPOrPAMMUWPOBAHUE npepHasHayeH Ans 3agaHust U 3anucu B SHEProHEe3aBUCHMYIO
namsite npubopa 3HaYeHU nporpaMMUMpyembiX napameTpoB, Tpebyembix nNpu 3KcnnyaTauuu.
3aaHHble 3Ha4YeHNs MapamMeTPOB COXPaHSITCS B NaMsiT npubopa npu BbIKIIOYEHUW NMUTAHUS.

MpumeyaHus.

1) Tpu coxpaHeHUn U3MeHeHHbIX 3HaYyeHun napameTpoB b1-0 n b1l-7 BbIXOQHOE YCTPOWCTBO
nepesogutcst B 6e3onacHoe coctosiHue, onpegeneHHoe napametpom Al-9. Npu nameHeHun
OpYrnx napaMmeTpoB Npmbop octaeTcs B paboyem COCTOSHUN.

2) 3HauveHuss napameTpa bl-7 onpegensieT  TOMHOCTb  OTOGPaXeHWs  MHAMKaLMK
1 MacwTabupyeT 3HayeHuss 1 Avana3oHbl napameTtpos Tyct, A, Al-3, Al-4, b1-5 n b1-6.
MacwTabupoBaHue BbINOMHAETCA MYTEM YMHOXEHUS TeKyLUMX 3Ha4YeHUWA YyKasaHHbIX
napameTpoB Ha KoadhpnumeHT [1O’X], roe X — 3HadeHue napametpa b1-7.

Ecrnn B TeyeHne 20 cek B pexume NMPOMPAMMUMPOBAHWME He npousBoguTcs onepauui
C KHoMkamu, npubop aBToMaTMYeCckun Bo3BpallaeTcs B pexxum PABOTA.
B npubope yctaHOBnNeHO ABa YpPOBHSI MPOrpaMMUPOBaHUS.
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Ha nepBOoM ypoBHe OCyLleCTBNSIeTCA MNPOCMOTP W M3MEHEHWE 3HayYeHu napamMeTpoB
perynupoBaHus: yctaBkm T u ructepesumca A pgna kaxgoro J1Y. Bxog Ha nepBblii ypOBEHb

NPOT,
NporpamMMUPOBaHMSI  OCYLLECTBNSIETCS  KPATKOBPEMEHHBbIM  HaXaTMeM  Ha  KHOMKY |
MocnepoBaTenbHOCTL paboThl ¢ NPMGOPOM Ha NEPBOM YPOBHE MPOrpaMMMpOBaHUs NpuBedeHa Ha

pucyHke 6.1.
.5 Y i v
Y15 | J00)° a”®
T A K T A K T A K
o 00 ® O O C @ O neor
A
i Pexxum
E 3apaHne ycrtaBkv 3apaHwe rucTepeanca
! ana ny ana ny
i (MameHeHne (nameHexue ot 0
B AWana3cHe N0 BEPXHEro npegena
: paboTel gaT4unka) paboTel garuka)

PucyHok 6.1 — MNocnegoBatensHOCTb pa6oThbl ¢ NnpuGopom
Ha NepBOM YpOBHe NporpamMmMuUpoBaHus
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Ha BTOpoM ypoBHe nporpaMMMpoOBaHUS OCYLLECTBNSETCA NpPoCcMOTP W  Heobxogumoe
M3MeHeHVe (YHKUMOHANbHbIX MapaMmeTpoB npubopa. PyHKUMOHamnbHble MapaMeTpbl npubopa
pasgeneHbl Ha rpynnel A 1 b. B rpynne A HaxogdATca napameTpbl, onpeaensiowmne fnorvky paboTsbl
npubopa. B rpynne b — napameTpebl, 0TBeYatoLLMe 3a HaCTPOIKYy M3MepUTENbHOM YacTu npubopa.

MogpobHoe onucaHne napameTpoB nNpuBeaeHo B MpunoxeHnn B.

Bxoag Ha BTOpOM ypoBeHb MpOrpaMMUpPOBAHUS OCYLLECTBMSETCA HaxaTuem W yaepXuBaHueM

KHOMKM nmr'l He MeHee 3 ¢ cekyHz. [MocneaoBaTenbHOCTM NpoLeaypbl NPorpaMMUpoBaHus npuGopa Ha
BTOPOM ypoBHe Ass 06eunx rpynn napaMmeTpoB npuBeaeHbl Ha puc. 6.2 + 6.4,

[na 3aWwmTbl NapaMeTpoB OT HECAHKLUMOHUPOBAHHOTO 3MEHEHUs paboumnx pexmnmoB B npuéope
cnyxaT napameTpbl  cekpeTHocTM AO-0 1 b0-0, B KOTOPbIX yCTaHaBNMBaeTCA 3anpeT Ha U3MEHEHVe
napameTpoB COOTBETCTBYIOLLEN rPYnMbl ¥ NapameTpoB perynuposaHus. MNpu ycTaHoBneHHOM 3anpeTe
paspeLlaeTcst TONMbKO NPOCMOTP paHee 3afjaHHbIX 3HAYEHW MapameTpoB 3TVX rpyn.

JocTyn K 3TUM NnapamMeTpamM CEKPETHOCTM OCYLLECTBNSAETCS TONbKO Yepes Koabl:

—  Ang rpynnel napameTpos A koA goctyna 135;
—  ang rpynnel napameTpoB b kog goctyna 246.

BHumanme. [Ins Bo3BpaTa BCEX 3aBOACKMX YCTAHOBOK He06xoAuMo HabpaThk kog 118.
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1| Pexum
PABOTA

-

YnepxueaTe
He MeHee npor

3 cekyHA

3aeepweHue — ]
3apaHvs m-‘
napameTpos .
: YeTaHoBKa 3HaqeHuia

MPOr | ; ana napamMeTpos

i rpynnel A
¥ (cm. puc. 6.3)

YcTaHoBka

Kofa Bxoaa

B npoueaypy
A I0CTUPOBKN

neor

or : ANS NapameTpoB

*(CM. puc. 6.4)

i YcTaHoBKa 3HaqeHWit

PucyHok 6.2 — NocnepoBaTenbHOCTbL paboTkl ¢ Npubopom

Ha BTOPOM ypOBHEe NporpaMMupoBaHus
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YcTaHoBKa 3HaYeHWin napaMeTpoB rpynnel A (oM. puc. 6.2)

neor

YcTaHoBka

Kofa goctyna

K napameTpy
cekpeTHocTK (AD-0)

Saaepl.ueume H
3anaHuA | YcTaHoBka
napaMeTpog ‘ 3HaYeHuA
Tpynnbl A

PucyHok 6.3 — NocnepoBaTenbHOCTbL paboTkl C Npubopom
Ha BTOPOM YpOBHe NPOrpaMMMpoOBaHUA ANS rpynnbl napamMeTpoB «A»
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Yeranosxa aHadeHui napaue‘rpoa rpynnet b (cwm. puc. 6.2)

|:+EL|5 E —-m.ﬁ

0 |

YcTanoska kofa foctyna
K NapameTpy cekpeTHocTH (b0-0)

@j arColE-

b I-'EI

(olE

v

YcTaHoBka
A auaﬂeuuﬁ

3aseplieHure 3a1aHun
napameTpos rpynne b

A

PucyHok 6.4 — NocnepoBaTenbHOCTb paboTkl ¢ npubopom
Ha BTOPOM YpOBHEe NporpaMMMUpoOBaH1A ANA FPynnbl napaMmeTpoB «b»
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7 TexHuyeckoe obcnyxuBaHue

7.1 TexHuyeckoe obcnyxuBaHne npubopa NPOBOAUTCS He pexe OAHOro pasa B LeCTb MecsiLeB
1 COCTOMUT B NPOBEpPKE KpenneHuns npnbopa, BUHTOBLIX COEANHEHUIA, a TakKe yaaneHuu nbiiv u rpsisu
C KnemMmmHuka npubopa.

7.2 Moepky npubopa NpoBOAAT opraHbl, akkpeAUTOBaHHbIE Ha NpaBo MoBepku. TpeboBaHWsA Kk
noBepKe, NOPSAOK, OCHOBHbIE 3Tanbl NPOBeAEeHN onpeaensaoTcs metoamkon MU 3067-2007.

MeToanka noBepku NocTaBnseTcs No TpeboBaHMIO 3aKkasynka.

MexnoBepoyHbI MHTepBan — 3 roaa.

7.3 Topsigok AencTBMIM Npu IOCTUPOBKE NpuBeaeH B [NpunoxeHun E.

BHumaHue. HOcTupoBky npubopa [OMKHbl BbIMOMHATL NULE, MMEKLUME COOTBETCTBYHOLLYHO
kBanudukaumio n Heobxoammoe obopyaoBaHue.

8 MapkupoBka npubopa
Ha kaxgblii npubop HaHocATCA:

—  HavMMeHoBaHWe NPeanpUATUS-M3roTOBUTENS;

—  obo3HaveHune npubopa n ero moanduKalmuy;

—  obo3HayeHue Knacca TO4YHOCTH;

—  n3obpaxeHue 3Haka yTBepxaeHVs Tuna cpeacTsa M3MepeHus;
—  obo3HayeHne HanpsXKeHUst 1 YacTOoTbl NUTaHUS;

—  TOA U3roTOBMNEHWS;

—  WTpMWX-KOA C nHcpopmaumeri o npubope.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoamTcst B cootBeTcTBMM ¢ FTOCT 23088-80 B noTpebuTensckyto Tapy,
BbIMOSTHEHHYIO U3 kopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npu nepecsinke noytor no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

TpchnopTMpOBaHme r|p|/|60pa B yNakoBke AonycKaeTcd npu crneayrwmnx yenoBuax:

- TemnepaTypa OKpyxarolero Boaayxa ot —25 o +55 °C ¢ cobrniogeHneM Mep 3aluuThbl OT
yAapoB 1 Bubpauui;

—  OTHOCWTerlbHas BNAXHOCTb Bosdyxa He Goree 95 % npu Temnepatype +35°C u 6ornee
HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnarw;

—  TpaHCnopTUpoBaHWe JonycKkaeTcs BCeMy BUAAMM 3aKpbITOro TPaHCNopTa;

—  TpPaHCMoOpTUpOBaHWEe aBMaTPaHCMOPTOM [AOMMKHO MPOU3BOAUTLCA B OTanJMBaeMbIX
repMeTUYHbIX OTCeKax.

—  XpaHeHune npubopa B ynakoBke AOMyCKaeTCsA Npu CreayoLwmnx yernoBusx:

- TemnepaTypa OKpyxatoLiero Bosgyxa oT +5 go +40 °C;

—  OTHOCWTErbHas BNAXHOCTb Bo3ayxa He 6onee 80 % npu Temnepatype +35 °C;

—  XpaHuTb Npubop HeobXxoaMMO B KAPTOHHOW Tape B 3aKpbITbIX OTaNIMBAEMbIX NOMELLEHUSX.
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MpunoxeHue A. FabapuTHbIN YepTex
NAUEeBan NaHenb Wuta
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Puc. A.1 — F'a6apuTHbIA N YCTAaHOBOYHbIN YepTex npubopa
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MpunoxeHne B. CxemMbl nogkno4veHus npndéopa

Ha pucyHke B.1 npuBegeHa cxema knemmHowm konogku npubopa. Ha pucyHkax B.2 + B.13
npuBeaeHbl CXxeMbl MOAKINIoYeHNs npubopa.

BecTpoeHHbIN
Mutanwe Bbixoa Bxopn MCTOUHUK NUTaHUS
r A L] r A 1 r A W A L]
~1- | | 12 | I I I I I [+24B |
[~1+] [ 11 ] 13 ] [ [ 11 ] 12 ] 1-3 [-24B ]
PucyHok B.1 — KnemmHas konoaka npu6opa
-Un

E::,E Beixog X-1 - Buixog X-1 ——=2
—-

Buixoa X-2 ®_L Boixod X-2 P1
Bbixog X-3 |- T ﬁ_gwn

Bbixog X-3 VD1

arpy3ke

K

PucyHok B.2 — Cxema nogknio4yeHus PucyHok B.3 — Cxema nogknto4yeHus
Harpy3ku k BY tuna P Harpy3ku Kk BY tuna K
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R1

Beixog X-1

(5... 20
KOm)

Bbixog X-2

daza
R2
(47... 68 Om)

c1
0.1x630 B

|

Beixog X-3

e

vs1 ]’
L
RHarp N

——&

PucyHok B.4 — Cxema nogknto4yeHus cunoBoro cumuctopa k BY tuna C

R2
3 vs1 (47... 68 Om)
Bbixog X-1
@ Buixopg X-2 [
Beixog X-3 Pasa
R1
(5... 20 Ruarp N
KOm) — N

PucyHok B.5 — Cxema nogknto4yeHus Kk BY tTuna C gByx TUpUcCTOpOB,
NoAKNOYEHHbIX BCTPEYHO-NapannenbHO
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A B C N
29

Bbixog 1-1 o
R1
_D_{-ﬁ.., 68 Om)
Bbixog 1-2 !_01 0.1x630 B
Bbixopg 1-3 .
R3
ﬂm.., 68 Om)
Bbixog 2-1 _g.cz 0.1%630 B
Beixog 2-2 o
R5
_D_m... 68 OMm)
Bbixog 2-3 =FC30.1%630 B

PucyHok B.6 — Cxema nogknio4yeHus TpEX CAMUCTOPHbIX onTonap
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Bbixopn X-1.

uAn
4... 20 mA

+Un

— Bbixog X-2 ———¢@

— Bbixog X-3 H—1—¢

PucyHok 5.7 — Cxema NoAKno4eHUs Harpy3ku

Ru -Un
(0... 1000 Om)

+Un

Buixog X-1 ——¢&

k BY tTuna "
Beixog X-1
100 Om
<+—{ 1 Beixopg X-2 Tsep;::)r.;rne:bune
Buixopa X-3

e

PucyHok 5.9 — Cxema noaknio4YeHUsA Harpy3skm

kBY Tuna T
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uan [ Bbixog X-2
0...10mA || Buixog X-3

RH -Un
(2... 10 kOm)

PucyHok 6.8 — Cxema nogknto4yeHus
Harpy3kum Kk BY tuna Y

Bxog X-1
Bxop X-2
Bxop X-3

TC

PucyHok B.10 — Cxema nogkniovyeHus
TepMoMeTpa CoOnpoTUBIEeHUs



Bxoa X-1 U + Bxog X-1
M2 T Bxoa X2 - Bxoa X-2
C Bxop X-3 - Bxop X-3
PucyHok B6.10 — Cxema nogknio4yeHus PucyHok B.11 — Cxema nogknio4veHus
TepMo3arieKTpuyeckoro npeobpasoBartens aKTUBHOIO AaT4yuMKa ¢ BbIXOAOM B BuAe

HanpsxeHua -50... 50 MBunn 0... 1 B

[T Bxoa X-1
Bxopn X-2
Bxopa X-3

PucyHok B.13 — Cxema noaknio4yeHnss akTUBHOTo gaT4yuka
C TOKOBbIM Bbixogom 0... 5, 0... 20 unu 4... 20 mA
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MpunoxeHune B. NMporpammupyembie napameTpbl

MpunoxeHne copgepxut [NepevyeHb nNporpaMMupyembix MapameTpoB npubopa, NpuBEAEHHbIV
B Tabnuue B.1.

Ta6nuua B.1 — lNMepeyeHb NporpaMmmMpyembIX NnapaMeTpoB

MapameTp HDonycTtumbie KommeHTapum 3aBoAackas
0O603HavYeHne HasBaHue 3HaveHusA yCcTaHOBKa
1 2 3 4 5
OCHOBHbIe NnapameTpbl perynvpoBaHus
*TycTt YcTaBka ons -999...9999 [eq .m3m.] 30.0
perynupyemon
BENNYMHbI
*A 'ncTepesnc 0...9999 [eq .m3m.] 1.0
KomnapaTopa unu
noroca
NPOMOPLMNOHANbHOCTH
M-perynatopa
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Ta6bnuua B.1 — NpogomkeHne

1 | 2

| 3 I 4

Fpynna A. NapameTpbl, onvcbiBaKoLWme NOruky paborsl npubopa

AO0-0 MNapameTp cekpeTHocTn | 01 — PaspelueHo n3mMeHsTb napameTpbl 01
Aans rpynnsl A perynMpoBaHust 1 napameTpbl
rpynnel A;
02 — 3anpeLyeHo M3MeHATb napameTpbl
rpynnbl A, Npy 3TOM BO3MOXHO
M3MEHSTb NapameTpbl
perynupoBaHus;
03 — 3anpeLyeHo M3MeHATb napameTpbl
rpynnel A, a Takke napameTpbl
perynmpoBaHus.
Al-1 Pexum pabotbl JTY OFF — BbIKMOYEHO; oFF

01 — YCTpOWCTBO CpaBHEHWS: NPAMOWA
rmcrepesuc (gns HarpeeaTtens);

02 — YCTpOWNCTBO CpaBHEHMs1: 06paTHbIN
rmcrepesuc (ans oxnaguTensy);

03 — YCTpOMCTBO CpaBHEHWS:
M-o6pasHasi xapakTepucTuka;

04 — YCTpOWCTBO CpaBHEHUS:
U-obpa3Hasi xapakTepucTuka;

05 — lM-perynatop: NpsMo Nponopumo-
HarnbHbIV 3aKOH (HarpesaTenb);

06 — IM-perynatop: o6paTHO NPONopLMO-
HanbHbIA 3aKOH (OXNaauTensb);

07 — Peructparop
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Ta6bnuua B.1 — NpogomkeHne

1 2 3 4 5
*Al-3 HwxHui npegen —999...9999 Moka3aHue npubopa, 0.0
pernctpauum gna J1y cooTBeTcTBytowee 0.0,
paBHO BENMUYMHE TOKa
peructpauuu 4 MA npu
paboTe npubopa B
pexume namepuTenb-
peructpaTtop
*Al-4 BepxHun npegen —999...9999 100.0
pernctpaumm gna J1y
Al-5 3agepkka BKIOYEHNs 0...99 [cek] 0
BY
Al-6 3apgepxkka BblkntodeHusa | 0...99 [cek] 0
BY
Al-7 MwuHumanbHoe Bpemsi 0...1000 [cek] 0
HaxoxaeHus BY Bo
BKJTIOYEHHOM COCTOSHUM
Al-8 MwuHumanbHoe Bpemsi 0...1000 [cek] 0
HaxoxaeHusi BY B
BbIKITIOYEHHOM
COCTOSIHUM
Al-9 CocTtosiHue BY npu oFF BbIKIMIOYEH oFF
HencnpaBHOCTU (0 % moLHoCTH )
on BKITOYEH

(100 % moLHoCcTH )
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Ta6bnuua B.1 — NpogomkeHne

1 2 | 3 [ 4
I'pynna b. MNapameTpsbl, onucbiBalolWMe U3MEPEHUs U UHOUKALUIO

b0-0 MapameTp cekpeTHocTn | 01 — paspelLeHo U3MeHATb NnapameTpbl 01

ans rpynnel b rpynnel b
02 — 3anpeLyeHo N3MeHsITb NapameTpbl
rpynnsl b

b0-5 Pexum 6bicTporo oFF BbIKITHOYEH oFF
n3MepeHns on BKITIOYEH

b1-0 Koa tTuna patuunka, 01 - Cu 50 («=0,00426 °C ‘1)

paboTatoLlero Ha
nepBoOM KaHane

09 — 50M (0:=0,00428 °C ™)

07 — Pt 50 (0¢=0,00385 °C ™)
08 — 5001 (0=0,00391 °C ™)

00 — Cu 100 (0=0,00426 °C ™)
14 — 100M (0:=0,00428 °C ™)
02 — Pt 100 (0=0,00385 °C ™)
03 — 10001 (0:=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 ™)
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 ™)
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Ta6bnuua B.1 — NpogomkeHne

1 2

3 [ 4

38 — 10000 (¢:=0,00391 °C ™)
39 — Ni 1000 (0=0,00617 °C )
15 — 53M (0:=0,00426 °C )04 — TXK (L)
20 - TXKK (J)

19 — THH (N)

05 — TXA (K)17 — TN (S)

18 — TMM (R)

16 — TMNP (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 — HanpsxeHue -50...+50 mB
13 — Hanpsixenue 0...1 B

OFF — BbIKIoYeH

b1-1 Koppekumsa «caosur
XapaKTepUCTUKM»

-50.0...+50.0 CymmupyeTcs ¢
N3MEPEHHBLIM

3Ha4YeHnem

0.0

b1-2 Koppekums «HaknoH
XapaKTepUCTUKM»

0.900...1.100 M3amepeHHoe 3HaveHne
yMHOXaeTcs
Ha 3aJaHHbIN

KO3 pMUMeEHT

1.000

64




Ta6bnuua B.1 — NpogomkeHne

1

2

4

b1-3

Pexum paboTbl Bbl-
yncnuTens KsagpaTHOro
KOpHS

oFF

BbIKITHOYEH

on

BKno4yeH

oFF

*b1-5

MokasaHve npu-6opa
ANSt HYKHero npeaena
YHUULIMPOBAHHOTO
BXOJHOr0 curHana

—999...9999

0.0

*b1-6

MokasaHne npubopa
Ans BepXHero npegena
YHUPULIMPOBaAHHOIO
BXOJHOrO curHana

—999...9999

100.0

b1-7

INonoxeHue
OECSITUYHOM TOYKM MpU
MHAMKALMN NapaMeTpoB
nepBoro kaHana

0,1,2un3

CMm.n. 6.2,
MpumevaHue 2

b1-8

Monoca undposoro
dunbTpa

0.0...30.0

[ea. nam.]

30.0

b1-9

[MocTosiHHas BpemeHu
umdpoBoro punbTpa

[cek]
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Ta6nuua B.1 — OkoH4YaHue

MpumeyaHums.
B 3aBucmMmocTu oT Mogmdmkaumm npubopa u TeKyLUMX HAaCTPOeK YacTb NapameTpoB UMK NX 3HAYEHUS
MOryT ObITb CKPbITBI. YCNOBUSA AOCTYNHOCTY ANS peAakTUPOBaHUS U BO3MOXHbIE 3HaYeHNs
OoTAenbHbIX MapameTpoB creayowme:
1) Ons napameTtpa Al-1 4OCTYMHbI 3HAYEHUS:

— 01...04 v oFF, ecnu BY guckpeTtHoro Tvna;

— 05...07 n oFF, ecnn BY aHanorosoro tuna.
2) MapameTtpbl Al-3 u Al-4 pocTynHbl ANst peaakTupoBaHus, ecnu J1Y paboTtaeT B kavecTBe
pernctpaTtopa (COOTBETCTBYeT 3HayeHuto napameTpa Al-1 = 07).
3) MapameTpbl Al-5...A1-8 gocTynHbI AN pefakTupoBaHus, ecnu J1Y paboTtaeT B kayecTBe
YCTPOWNCTBa CpaBHEHMWS (COOTBETCTBYET 3HayveHuto napameTtpa Al-1 = 01...04).
4) MapameTtpsbl b1-3...b1-6 gocTynHLI ANS peAakTUPOBaHWSA, ECW Ha BXOAE UCMOMb3yeTcs
YHUULMPOBAHHBIN AaTymK (COOTBETCTBYET 3HaYeHuo napameTpa b1-0 = 06,10...13).
* — OTMeYeHbl NapameTpbl, 3Ha4YEHNS KOTOPbIX MEHSOTCS NPY M3MeHeHUn napameTpos b1-7 n b2-7
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MNpunoxexune I'. CoegnMHeHne TePMOMETPOB CONMPOTUBIIEHUSA C
npMbopom no ABYXNPOBOAHON cxeMe

MpunoxeHne cogepXkuUT onucaHue U NpuMepbl NMOAKIIOYEHUS TEPMOMETPOB COMPOTMBIEHUS NO
OBYXMPOBOAHON CXEMe.

CoeguHeHne TepmowmeTpa C I'IpM60pOM no ,D,ByXI'IpOBOp,HOVI cXeme npoussoanTcA B Cllyvae
HEBO3MOXXHOCTM MWCMNOMb30BaHUSI TPEXMNPOBOAHOM CXeMbl, Hanpumep npu YCTaHOBKe an60pa Ha
obbekTax, 060py,ClOBaHHbIX paHee NpPoJIoXXeHHbIMW ABYXNPOBOAHBbIMU MOHTa)XXHbIMW TpaccamMu.

Cne,qyeT NOMHUTb, 4YTO NOKa3aHuA an6opa 6y}:|,yT 3aBUCETb OT WU3MEHEHUA COoNpOTUBIIEHUA
npoBOAOB JIMHUN CBA3N «TepMOMETp — an6op», npoucxoasiLiero noj Bo3AencTenem TemnepaTypbl
OKpyXatulero Bosayxa. Ons  komneHcauuyn napasuTHOrO COMPOTMBMEHUS MPOBOLOB HY>XXHO
BbINONHUTL cregywuine nencTeuns.

1) Tepea Havanom paboTbl yCTaHOBUTL NEpeMblYkM Mexay koHTaktamu Bxoag X-1 n Bxog X-2
KNeMMHUKa npubopa, a ABYXNPOBOAHYIO NIMHUIO NOAKTIOYNTE, COOTBETCTBEHHO, K KOHTaKTam
Bxop X-2 v Bxog X-3.

2) TNoakntounTb K MPOTMBONOMOXHBIM OT NPMbopa KOHLAaM MMHUK CBA3W «TepMOMeTp-npubop»
BMECTO TepMOMeTpa Mara3vH COMpOTUBIIEHWA C KnaccoMm TOYHOCTM He 6Gonee 0,05
(Hanpumep, P4831).

3) YcTaHoBWTb Ha MarasvHe COMpOTUBIIEHWI 3HAYEHME, PABHOE CONPOTUBIIEHNIO TEPMOMETPa
npu Temnepatype 0 C (B 3aBUCMMOCTM OT TNa JaTyuka).

4) Mopatb Ha npubop nuTaHue u Yepes 15-20 cek MO MokasaHUsAM LUPOBOTO UHAUKATOPA
onpegenuTb BENUYMHY OTKIIOHeHMst TemnepaTtypbl 0T 0 C no kaxaomy KaHany usmepeHusi.

5) BBecTu B namsTb npubopa 3HaYeHWe KOPPEKUMWU «CABUI XapakTEPUCTUKM» ANS KaxOoro
kaHana (b1l-1 wu b2-1), paBHoe no BenuyMHe MokasaHusIM npubopa U B3ATOE C
NMPOTVBOMOMOXHBIM 3HAKOM.
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6) [NpoBepuTb MPaBWMBHOCTb 3af4aHUSA KOPPEKUUW, AN Yero He M3MEHSIS 3HavyeHus Compo-
TUBNEHUS Ha MarasuHe, nepesBecT Npubop B peXvMM WU3MepeHus TemnepaTypbl U
yBeanTLCS, YTO NPU STOM €ro NokasaHusi paBHbl 00,2 “C.

7)  OTkmounTb NUTaHne ¢ Npubopa, OTCOEANHUTL MMHMIO CBS3M OT MarasnHa CONpOTUBIEHNUN 1
NOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHNs ykasaHHbIX AENCTBUIN NpUGOp roToB K AanbHelwen paboTe.
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MpunoxeHwne [1. Bo3aMOXHble HeMCNPaBHOCTU U CNOCOObI NX

yCTpaHeHusA
B tabnuue .1 npeactaBneHbl BO3MOXHbIE HEUCTPABHOCTU U CNOCOObI MX YCTPaHEHUS!.
Tabnuua .1
MposBneHue Bo3MoxHasa nprvumHa Cnoco6 ycTpaHeHusi
1 2 3

Ha Al dE [aHHble elle He roToBblI. MNopgoxaath 2...3 cek.

nHAvKa- MpoBepnTb paboToCnOoCOBHOCTL

Tope [aT4nKoB

B oL H Temnepatypa «X0ogHOro crasi» MpoBepuTb TEMNEPaTYpy

pexuve BbILLIE AOMYCTUMOW (Neperpes OKpy>KaloLLero Bosayxa (He

PABOTA npubopa) pormkHa npesbiwate 50 C)

oTobpa- ool Temnepatypa «X0ogHOro crasi» MpoBepuTb TEMNEPaTYPY

KatoTca: HVKe [oMYyCTUMOW OKpyXKatoLLero Bosgyxa (He
(nepeoxnaxpexue npubopa) [OMmKHA BbITb Hke +1 C)

HHHH BbluncneHHoe 3Ha4eHne BXOAHOM CBepuTb KoA AaT4uka B
BENINYMHbI BbiLLE JONYCTUMOrO napameTpe b1-0 ¢ dakTnyecku
npegena noAcoeAvHEHHbIM 4aTYVMKOM
LLLL BbluncneHHoe 3Ha4eHne BXOAHOM CBepuTb koA AaTyuka B

BEJINYMHbBI HYDKE JOMYCTUMOrO napameTpe b1-0 ¢ dakTnyecku
npegena noAcoeAMHEHHbIM 4AaTYMKOM
OBpbIB MNM KOPOTKOE 3aMblkaHNEe MpoBepuTb paboTocnocobHOCTb
yHUBepcarnbHoro gatyuka 4...20 MA | gatuvka
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Ta6nuua 0.1 — NpogomkeHue

1 2 3

I- -1 O6pbIB TepMomMeTpa MpoBepuTb paboTocnocobHOCTL
COMPOTUBIIEHNS NI faativika
TEPMO3IEKTPUYECKOTrO
npeobpasosarens. [Ans
yHUMumpoBaHHoro gatymka 0...1 B
curHan Ha Bxoge npubopa
npesblwaer 1,1 B

onon KopoTkoe 3amblkaHre TepMomeTpa MposepuTb paboTocnocobHOCTL
CONpOTUBIIEHNS! Jartuvka

HC BbluvcneHHoe 3HaveHve Bbille M3meHuUTb pa3psaHocTb §
[A0NyCcTMMOro npegena uHamkaumm VHOVLMPYEMBIX 3HAYEHUI

la BbluncneHHoe 3HaveHne Hmke
[0MyCTUMOro npegena Haukaumm

3HaueHve TemnepaTypbl Ha
nHavKaTope B pexvme
PABOTA He cooTBeTCTBYET
peanbHon

HeBepHbI Koa Tvna gatynka

B napameTpe b1-0 3agatb kog,
COOTBETCTBYOLLNIA
MCMONb3yeMoMy OaTyuKy (CM.
Mpunoxexue B)

BeegeHbl HeBepHble 3Ha4YeHnA
«caBura xapaktepuctukm» u
«HaKJ1OHa XapaKTepUCTUKU».

B napametpe b1-1 ycTraHoBUTb
0.0, B b1-2 ycraHosutb 1.000 (cMm.
MpunoxeHue B)

MCHOJ‘IbSyeTCﬂ AByxnpoBoaHasA
cxema coeguHeHnA an6opa C
AaT4YnMKom

Mpoussectn coeamHeHue no 3-
X MPOBOAHON CXeMe 1nm
BOCMOMNb30BaTLCS
pekomMeHgaumamMm (Cm.
Mpunoxenwe N
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Ta6nuua 0.1 — NpogomkeHue

1

2

3

[LenicTBre aneKTpoMarHUTHbIX
nomex.

OKpaHMPOBAaTb JIMHUIO CBA3N
Jaruvka ¢ npuGopom, aKpaH
323eMNUTb B OOHON TOYKE.

Ha WHOWKaTOpe Npu Hann4un
TOKOBOro curHana
OTOGpa)KaIOTCFI Hynu

HeBepHoe noaksnoyeHve gaTymka
K npnbopy

MpoBepuTb cxemy
NoAKMoYeHNs aaTymka (cm.
[Mpunoxexwe B)

[Mpu HarpeBe TemnepaTypa
yMeHbLUaeTCcst 1 npu
OXNaXAeHUn yBenuynBaeTcs

HeBepHoe coeanHeHune npubopa ¢
Tepmonapou

M3meHnTb nonspHoCcTb
noakoYeHns Tepmonapsb! (CM.
MpunoxeHune B)

He paboTtaeT BbIxogHOE
YCTPOWCTBO

3aaH HeBepHbIN pexum paboThbl
NOrMYecKoro ycTpoucTea

3apatb B napameTpe Al-1
TpebyeMmblii pexum paboTbl
(cm. MpunoxeHwne B)

[Mpv BrNtoueHn nprbopa
TemrepaTtypa Oka3bIBaeTCs B 30He
Tyer £ A

MN3meHnTb 3HadyeHne A

3apaHa 3ajepiKka BKn4yeHua
BbIXOQHOIo yCTpOIZCTBa

3agaTtb 3Ha4YeHne napameTpa
Al-5, pasHoe 0 (cwm.
Mpunoxexue B)

BbIxogHoOe yCTpONCTBO He
cpabaTbiBaeT npu
OOCTUXKEHUM 3a0aHHbIX
rpaHuy,

BBeneHo MMHMMansHoe Bpems
HaxoX4eHUs BbIXOOHOIO
YCTPOWCTBA BO BKITHOYEHHOM UK
(1) BbIKIKOYEHHOM COCTOSIHUM

3agaTtb 3HayYeHne napameTpoB
Al-7 n A1-8, paBHoe O (cMm.
Mpunoxexune B)

3afaHa 3agepKa BbIKIoYeHNs
BbIXOJHOIO YCTPOWCTBA

3apaTb 3HaveHune napameTpa
A1-6 pasHoe 0 (cm.
Mpunoxexue B)
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Ta6nuua [.1 — OkoH4YaHue

1

2

3

HeB0O3MOXHO N3MeHNTb
3HaveHusa napameTpos T A

BbicTaBneHa 3awmra ot
U3MEHEHUS YCTaBOK

3apaTtb B napameTtpe AO-0
3HayeHue 01 nnm 02 (cm.
Mpunoxexue B)

Henb3sa namennTb
napameTpebl rpynnel A
n(unu) b

BbicTaBneHa 3awuTa ot
N3MEHEHUS1 YCTaHOBOK

B napameTtpe A0-0 n b0-0
3apgatb 01
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MpunoxeHue E. OcTupoBka npubopos
E.1. O6wue ykasaHus

I‘OCTVIpOBKa OOJDKHA npon3BognTbCA TONbKO KBaI'IVICbVILl,I/IpOBaHHbIMI/I cneunanncrtamun
METPONOrn4yecknx cny>|<6 npn yBenu4yeHnn norpewlHoCcT U3MepeHnUa BXOAHbIX MapamMeTpoB CBepx
YCTaHOBJ1€HHbIX 3HaveHun. Npom3BOaMTCA HOCTMPOBKA TOMbKO aHaroroBblX BbIXOAOB. YHMBepCasrbHble
BXO4bl np|/|60pa 06nafatoT BbICOKOWM TOYHOCTBIO N3MepeHnda n He Tpe6leT HOCTUPOBKU.
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E.2. OcTtMpoBKa BbIXxoAHbIX LudpoaHanorosbix npeobpasoBarenen
«napameTp-Tok» 4...20 MA (Bbixoa Tuna W)

MoakniounTb K OCTUPYEMOMY BbIXOAY Harpysky Ry, U BonbTMeTp cornacHo puc. E.1. B kayecTBe
Ry MOXHO mncnomnb3oBaTe MarasmH conpotusnennii P4831 nnu nogo6HbIv eMy C KIaccom TOYHOCTU He
6onee 0,05, a kayecTBe BonbTMETpa — Npubop ¢ knaccom TouHocTu He Gonee 0,05, Hanpumep B1-12.
YcTaHoBUTb Ha MarasuHe 3HaveHune conpoTusneHus 500,00 Om.

Mopate nuTaHve Ha npubop. Ha uudpoBom uHAukaTope npubopa oTobpasutcs Tekyliee
3Ha4yeHne namepsiemon BenmumHel. Mpubop Haxogutes B pexume PABOTA.

KOcTupoBka 3aknoyaeTcs B nogdopke KO3IMULUUEHTOB ANSi MAUHUMANbHOMO U MakCUMarnbHOro
3Ha4yeHWs! BbIXOAHOrO ToKa.

P4a31

000
QOO

2TPM1
Ebixon X-1
Brixan X-2
Bhbixon X-3
-24 B
+24 B

PucyHok E.1
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KOcTpoBKa MUHMMaNbHOro 3Ha4yeHus (4 MA) BbIXOQHOIO TOKa:

—  BOWTM B PEXWM 3a[jaHuNs Koaa NyTEM HaxaTusl U yaepKaHus He MeHee 3 CeK. KHOMKU
A p YA
—  3agaTb KHoMkamu IX 1 M sHauenme koaa tocTmposku: 200;

NPOT,
—  HaxaTb KHOMKY Ij Ha umdposoM nHauKaTope npubopa NOSIBUTCS 3HaYeHUe napameTpa
noaGopa, COOTBETCTBYHOLLIEE MUHMMATTLHO BO3MOXKHOMY 3HAYEHMIO BLIXOAHOIO TOKA,

R~ :

—  KHOMKamu " Ha nuueBoV naHenu npubopa ycTaHOBUTL Takoe 3HaYeHWe napameTpa
nogbopa Ha uvHAMKaTOpe mnpubopa, 4TOGbI MageHve HanpshkeHMs Ha MarasviHe
conpoTueneHuin bbino pasHo 2,00+0,02 B (4TO COOTBETCTBYET MUHMMaNbHOMY TOKY 4 MA).
OTO0 3HaYeHne KOHTPONMpyeTCcs No NokasaHusM BonbTMeTpa B1-12;

—  HaxaTb KHOMKY @ Mpubop nepenget B pexum PABOTA.

A\
R X

B1-12
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lOcTnpoBka MakcumanbHOro 3Ha4eHus (20 MA) BbIXOAHOIO TOKa:

—  BOWTM B PEXWM 3afaHNs Koaa NyTeM HaxaTusi U yaepxaHua He meHee 3 cek. KHomku @
A p YA
- 3apatb kHonkamu [N 1 [V 3pauenne koga tocTuposku: 201;

NPOT,
—  HaxaTb KHOMKY Ij Ha umdposoM nHAuKkaTope npubopa NOsSIBUTCS 3HaYeHUe napameTpa
noaGopa, COOTBETCTBYHOLLEE MUHMMATTBHO BO3MOXKHOMY 3HAYEHMIO BLIXOAHOIO TOKA,

A u¥ o nsenon

—  KHOMKamu n Ha nvueBol NaHenu npubopa ycTaHOBWUTL Takoe 3Ha4YeHue napameTpa
nogbopa Ha wvHAMKaTOpe mnpubopa, 4TOObl MajeHWe  HanpskeHus  Ha MarasuHe
conpoTueneHnin 6eino pasHo 10,0+0,1 B (4To cooTBETCTBYET MakcMmanbHOMY TOKy 20
MA). OTO 3HaYeHWe KOHTPONMpyeTCs NO NokasaHWsam BonbTMeTpa B1-12.

- HaXkaTb KHOMK' nmr'l. Mpubop nepenget B pexxum PABOTA.
y pvoop neps p

10,00 B

5
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E.3. OcTMpoBka BbIxoAgHbIX L poaHanoroBbix npeobpasoBartenen
«napameTp-HanpskeHue» 0...10 B (Bbixoa Tuna Y)

MoakniounTb K IOCTUPYEMOMY BbIXOAY Harpysky Ry, 1 BonbTMeTp cornacHo puc. E.2. B kayecTse
Ry MOXHO ucnonb3oBaTh Mara3uH conpoTtusnexHmn P4831 nnm nogo6HbIN eMy C KacCcomM TOYHOCTU He
6onee 0,05, a ka4yecTBe BONbTMETPa — NpubBOP C KNaccom To4HocTu He Bonee 0,05, Hanpumep B1-12.
YcTaHOBUTL HA MarasuHe 3HadeHune conpoTmeneHus 2000,00 Om.

Mogate nuTaHme Ha npubop. Ha umdpoBom uHaMkaTope npubopa oOTOOpasvTCA Tekyllee
3Ha4yeHve n3amepsieMon BenuunHel. MNprubop Haxoautes B pexvume PABOTA.

|'OCTVIp0BKa 3aKkn4yaeTca B non,6opKe KO3(PPULMEHTOB AN MUHUMANIBHOrO U MakCcMmaribHOro
3Ha4YeHuns BbIXOOQHOIO TOKa.

P4a31

elele
elele)

R=500,00 Om
-] -

2TPM1
Bexon X-1
Beaxog X-2
Bexog X-3

24B _,\_T
+24 B
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lOcTnpoBka MMHUManbHoro 3HaveHus (0 B) BbIxogHOro HanpsikeHus:

—  BOWTM B PEXWM 3aJjaHUs KoAa NYTEM HaxaTusl U yaepKaHus He MeHee 3 CeK. KHOMKU
A p YA
—  3agaTb KHoMkamu IX 1 M sHauenme koaa tocTmposku: 200;

NPOT,
—  HaxaTb KHOMKY Ij Ha umdposoM nHauKaTope npubopa NOSIBUTCS 3HaYeHUe napameTpa
noaGopa, COOTBETCTBYHOLLIEE MUHMMATTLHO BO3MOXKHOMY 3HAYEHMIO BLIXOAHOIO TOKA,

R, :

—  KHOMKamu " Ha nuueBoV naHenu npubopa ycTaHOBUTL Takoe 3HaYeHWe napameTpa
nogbopa Ha wuHAWkatope npubopa, 4TOObI MageHWe  HanpsXKeHWss  Ha  marasuHe
conpotuBneHui 6bino  pasHo 0,00+0,02 B (4TO COOTBETCTBYET MWHUManbHOMY
HanpsbkeHuo 0 |%:ho 3Ha4YeHVe KOHTpoNMpyeTcs No nokasaHusim BonbTMeTpa B1-12;

- HaXaTb KHOMK' nmr'l.l'l noop nepenget B pexum PABOTA.
y pvoop neps p

0,008

5

B1-12
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lOcTupoBka MakcMMansHoro 3HauyeHus (10 B) BLIXOAHOFO HaNpsHKeHUs:

—  BOWTM B PEXWUM 3a[aHNsA Koaa NyTeM HaxaTusi U yaepxaHua He meHee 3 cek. KHomku @
A p YA
- 3apatb kHonkamu [N 1 [V 3pauenne koga tocTuposku: 201;

NPOT,
—  HaxaTb KHOMKY Ij Ha umdposoM nHAuKkaTope npubopa NOsSIBUTCS 3HaYeHUe napameTpa
noaGopa, COOTBETCTBYHOLLEE MUHMMATTBHO BO3MOXKHOMY 3HAYEHMIO BLIXOAHOIO TOKA,

A u¥ o nsenon

—  KHOMKamu " Ha nuueBoV naHenu npubopa ycTaHOBUTL Takoe 3HaYeHue napameTpa
nogbopa Ha wvHAMKaTOpe mnpubopa, 4TOObl MajeHWe  HanpskeHus  Ha MarasuHe
conpoTueneHui 6eino pasHo 10,0+0,1 B (4TO COOTBETCTBYET MakCMManbHOMY HanpsiKeHWo
10 B). 310 3Ha4eHWe KOHTpoNMpyeTCcs No NokasaHusiM BonbTMeTpa B1-12.

- HaXaTb KHOMK' nmr'l.l'l noop nepenget B pexum PABOTA.
y pvoop neps p

10,00 B

5
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