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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
NPOMBbILLMEHHBIX NPUBOPOB 1 cpeAcTB aBTomMaTu3aumu. MNpu 3ToM, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JEWCTBUSIM M MO YPOBHIO M3My4aeMblX paguonomex npubop cooTBETCTBYET 060pyaoBaHMIo knacca A no
FOCT 51522 (M3OK 61326-1).

Mpunbop obnagaeT yny4leHHbIMU N0 CPaBHEHUIO C NPeAblAyLLEe cepuelt XapakTepucTnkamm:

nuTaHne npubopa OT ceTu nepemMeHHoro Toka HanpsbkeHnem 90...264 B (HoMuHanbHoe
HanpshkeHne 220 B) vactoton 47...63 'y vnmM ceTu NOCTOSIHHOIO TOKa HamnpshKeHus
20...375 B (HomuHanbHOe HanpsikeHue 24 B);

BbICOKasi TOMEX0YCTOWYMBOCTb K 31EKTPOMArHUTHLIM BO3ENCTBUAM;

YBEMUYEHHbBI CPOK rapaHTUW, rapaHTUAHBIN CPOK 06CcnyXmBaHus cocTaBnseT 5 nerT;
NoBbILLEHVWE YHMBepcanbHOCTM npubopa, nossonswowee 6onee rmMbko wucnonb3oBaTb
nNpubopbI U YMEHBLLNTL UX HOMEHKNATYPY 3a C4ET UCMONb30BaHUSA:

—  yHMBepcanbHbIX BXOA0B;
—  BCTPOEHHOTO MWCTOYHMKA HanpsbkeHust 24 B ans nuTaHWs akTUMBHBIX [ATYMKOB,
BbIXOAHbIX aHanorosbix ycTponcTs (LIAIM) nnu apyrmux HM3koBomnbTHbIX Lenen ACY.

I'Ile6opb| BbINMYCKaKTCA Kracca TOYHOCTU 0,25; 0,5. Knacc TO4HOCTM 3aBUCUT OT TUMa MOAKIIO-
YaemMoro BHeLWHero aaTt4yumka.
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Mpnbop un3roTaBnMBaeTCqd B PasNMyHbIX MoOAMMMKAUMAX, OTNMYaOWMXCS APyr OT Apyra
KOHCTPYKTVBHBIM MCMOMHEHMEM W TUMNOM BCTPOEHHOrO BbIXOAHOrO Yyctponctea. WHdopmauma o
mMoandukaumm npubopa 3alwmdpoBaHa B Koge NOHOro YCAoBHOIO 0603HaYeHus:

TPM1 - X. Y. X

Tun npubopa

KOHCTPYKTMBHOE MCMONHEHWE

0603HaueHve nepeuyHoro npeobpasosarens

Tun BCTPOEHHOTO BLIXOAHOMO YCTPOICTBA

KOHCprKTVIBHOG UCNOJIHEHUe!:

W11 — Kkopnyc LWMTOBOrO KpenmneHus ¢ pasmepamm 96x96x47 MM W CTeneHbio 3aluTbl CO
CTOPOHbI NepeaHen naHenn IP54;

[aGapuTHbIN YepTex kopnyca npubopa npueeaeH B MpunoxeHun A.

Yy - yHuBepcalbHble U3MepuUTesibHblie BXOObl.



Tun BcTpoeHHOro BbIxoaHoro yctpoucTsaa (BY):

O6o03HaveHve | Tun BbIXOAHOTO 35IeMeHTa TexHuYeckne 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
BHELUHUM 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 kaxgyto onTonapy) npu
C3
CYMWUCTOpPHbIE nepeMeHHoM HanpsbkeHun 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 o6o3HayYeHUss 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-W11.Y.P. Tlpn 3TOoMm

N3roTOBNIEHUIO N NOCTaBKe NOANEXUT U3MepUTenb-perynaTtop MI/IKpOI'IpOLl,eCCOpHI:IIZ OfHOKaHaInbHbIN

TPM1

LMTOBOM

Kopnyce

ANEeKTpOMarHnTHoe.

W11, Twn

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 No3BonsSET OCYLECTBNATb creaytoLume OyHKLUN:

N3MepeHve TemnepaTtypbl UnuM Apyrux uanyeckux BenuuvH (OaBMEHUS, BIAXHOCTW,
pacxoga, YPOBHS W T.1.) B OOHOW TOYKE C MOMOLUBIHD CTaHAAPTHbIX [AaTYMKOB,
NnoAKnYaeMbix K YHUBEpcanbHOMY Bxofy npubopa;

ckopocTHble nsmepenusi (0,1 cek) ¢ MCnonb3oBaHNEM YHUMULIMPOBaHHBIX OATYUKOB TOKa
UKW HanpsbKeHUss;

perynvMpoBaHve U3mMepsieMon BENUUYNHbI N0 ABYXMO3ULMOHHOMY (PENENHOMY) 3aKOHY;
OTOOpaXKeHWe TeKylWero W3MEPEHUss Ha BCTPOEHHOM CBETOAMOAHOM  LMPOBOM
VNHAMKaTOopE;

dopmMMpoBaHMe BbIXOAHOTO Toka 4...20 MA unu Hanpsixenus 0...10 B gna peructpauum unm
yrpaBneHns WUCMOMHUTENMbHBIMU  MexaHu3mamu no [1-3akoHy (Mpy  MCNomnb3oBaHUK
B KayecTBe BbIXO[HOIo YCTpoNcTBa Lmgpo-aHanorosoro npeobpasosatens (LIAM)).



2 TexHu4eckue XapaKTepuCcTUKn n ycrnoBus aKcnnyataummn

2.1 TexHU4eckue XxapakTepuUCTUKU npuéopa

OCHOBHble TEXHUYECKNE XapaKTepuCTUKX Npubopa NpueegeHs! B Tabnuuax 2.1 - 2.3.

Tabnuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue

3Ha4yeHune

HanpshkeHue nutaHus:

90...264 B nepeMeHHOro Toka
(HommHanbHoe 220 B) yactoTon
47...63 Ty

unm 20...375 B nocTosiHHOro Toka
(HommHanbHoe 24 B)

MoTpebnsiemasn MowHocTb, BT, He Gonee 55
HanpshkeHne BCTPOEHHOTO MCTOYHUKA MUTAHUS MOCTOSIHHOIO TOKa, B 24+24
MakcrmarnbHO 4ONYCTUMBbIN TOK BCTPOEHHOTO MCTOYHUKA MUTaHNs, MA 80
KonunyecTBo kaHanos 1
Bpemsi onpoca Bxoaa (cekyHa, He Bonee):
— TEPMOMETPbI COMPOTUBIEHUS 0,8
— TEPMO3NEKTPUYEckre npeobpasoBaTeni u yHULMpoBaHHbIE
CUrHasnbl MOCTOAHHOIO HaNPsSXXeHWsA 1 Toka 0,4
Mpenen ocHOBHOW NpVBEAEHHON NOrpeLLHOCTU Npu namepeHnn (%):
— TEPMO3MEKTPUYECKUMM NpeobpasoBaTensimm +05
— TEPMOMETPaMU COMPOTUBIEHNS Y YHAPULIMPOBAHHBIMU CUrHanamm
MOCTOSIHHOIO HAMPSHKEHUS 1 Toka 10,25
CreneHb 3alumTbl kopnyca IP54
"abapuTHble pasmepbl npubopa: (96x96x47)£1
Macca npubopa, kr, He 6onee 0,5
CpegHui cpok crnyxobl, et 8




Tabnuua 2.2 — MCI‘IOﬂb3yeMble Ha BXoAe curHanbl NOCTOAHHOIO TOKa U HanpsiXXeHus

3 Mpepen
HayeHue eAVHULbI o
HaumeHoBaHue nuanasQH MnagLero OCHOBHOM
n3mepeHun, % a3pAna. el M3M npuBeAeHHON
pa3spaha, en. ) norpewHocT, %
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 - MakcumanbHO BO3MOXHbIV Ananas3oH nHaukauum ot -999 o 9999.

Mpu nHauumpyembix 3HayYeHusix Boiwe 999,9 n HMxe muHyc 199,9 ueHa eguHULLI MNaaLero paspsaa

paBHa 1.




Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

3HauyeHune Mpepen
HanmeHoBaHMe J:lwana:;czuo eANHULbI OCHOBHOM
n3MepeHui, °C MnagLuero npuBeaeHHON
paspsaga, °C norpelHocT, %
TepmomeTpbl conpotuBneHus no FOCT P 8.625-2006

unu Tepmonpeo6bpasoBartenu conportuBneHus no FOCT 6651-

9499

+0,25

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
500 (0=0,00391 °C™) —240...+1100 0,1;1,0
Cu 100 (0:=0,00426 °C™) —50...+200 0,1
100M (2=0,00428 °C™) —200...+200 0,1;1,0
Pt 100 («=0,00385 °C™) —200...+850 0,1;1,0
1000 (0=0,00391 °C™) —240...+1100 0,1;1,0
Ni 100 (¢:=0,00617 °C™) —60...+180 0,1
Pt 500 (¢:=0,00385 °C™) —200...+850 0,1;1,0
50001 (¢=0,00391 °C™) —250...+1100 0,1;1,0
Cu 500 (0:=0,00426 °C™) —50...+200 0,1
500M (a:=0,00428 °C™) —200...+200 0,1;1,0
Ni500 (¢=0,00617 °C™) —60...+180 0,1
Cu 1000 (a:=0,00426 °C™) —50...+200 0,1
1000M (0.=0,00428 °C™) —200...+200 0,1;1,0
Pt 1000 (¢.=0,00385 °C™) —200...+850 0,1;1,0

9




Ta6nuua 2.3 — OKoH4YaHue

3HauyeHue Mpepnen
HanmeHoBaHMe OwvanasoH eauHUUbl OCHOBHOM
n3mepeHun, °C mnaglero npuBeAeHHOMN
paspsiaa, °C ? norpewHocTy, %
10000 (0=0,00391 °C™) —250...+1100 0,1;1,0 +0.25
Ni 1000 (2=0,00617 °C™Y) —60...+180 0,1 -
TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 01,10
KK (J) —200...+1200 0,1;1,0
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 0,1;1,0 105
TN (R) —50...+1750 0,1;1,0 (0 2'5) 4
TMNP (B) +200...+1800 0,1;1,0 -
TBP (A-1) 0...+2500 01,10
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
MpumeyvaHus

1) — TemnepaTypHbIi KOIPPULIMEHT TEPMOMETPA CONPOTUBMEHNS — OTHOLLEHWE Pa3HULbl CONPOTUBIIEHUIA AaTumKa,
n3mepeHHbIX npu Temnepatype 100 n 0 °C, k ero conpoTusneHunto, namepeHHomy npu 0 °C (Ro), AeneHHoe Ha

100 °C v OKpyrneHHoe [0 NATOro 3Haka nocre 3ansiTo.

2) — Npu Temnepartype Bbiwe 999,9 n Hwke MMHYC 199,9 °C LeHa eavHMLBI MnadLero paspsga pasHa 1 °C.

3) - ,ElonycxaeTc;l rpUMeHeHNe HeCTaHAapPTU30BaHHOTO MEAHOrO TEPMOMETPA COMPOTUBIIEHMS C Ry = 53 Om

o = 0,00426 °C ** v gnanasoHom n3mepeHuin ot MuHyc 50 go +180 °C.

4) — OcHoBHas npuBeaeHHas norpewHocTb 6e3 KXC.

5) — Mpubopsl, paGoTatoLme ¢ TepmonpeobpasoBaTensmm conpoTmanenus ¢ HCX no FOCT 6651 npegHasHayeHbl
ANsi ucnosnb3oBaHusi B cTpaHax CHI
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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 ycToOMYMBOCTM K KNMMAaTUYECKUM BO3AEWCTBMAM NpMW 3Kcnnyatauum 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;

BEPXHWUI Npefen OTHOCMTENbHON BMaXHOCTU Bo3ayxa: He 6onee 80 % npu +35 °C n 6onee
HW3KMX TemnepaTypax 6e3 KoHAeHcauuu Bnarv;

aTtmocdepHoe aaenenne ot 84 o 106,7 kla.

MpumeyaHne - TpeboBaHWsi B YacTU BHELIHUX BO3OEWCTBYOLWMNX (PaKTOPOB SABNSAKTCA
oba3aTenbHbIMKM, Kak OTHOCALLMecs kK TpeboBaHnam 6e3onacHocTy.
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3 YcTtponcTBo u paboTta npubopa
3.1 MpwvHuMn gencrTBuA

CTpykTypHas cxema npubopa npuesefeHa Ha pucyHke 3.1.

TPM1 i Bnok 06paboTku AaHHLIX i

1
1
1
1
: Belqucnutens

Bxon 1 YHWBEpCanbHbIA Lindbporoit | Beixog
A Bxof, Th- dunstp [ Kaaﬂga::oro - Y Tbv BY Knarpyske™
OaTuuk i P I

Y

WHaukatop |

PucyHok 3.1 — CTpyKTypHas cxema npu6opa

Mpubop coaepxwWT KaHanm YHUMBEpPCAnbHOrO BXOA4a AN NOAKMIOYEHWS  NepBUYHBIX
npeobpasoBartenen (gatyvkoB), 6nok 06pabOTKM [OaHHbIX, 4YeTbipexpas3psigHbll CBETOAMOAHbLIV
LMdPOBOV MHAMKATOP W BbIXOAHOE yCTponcTBO (BY), npeaHasHayeHHoe AN ynpaBreHUst BHELUHUM
obopyaoBaHmem. brnok obpaboTku faHHbIX BkMoyvaeT B cebs uLMdpoBon UNbTP, BblMUCAUTEND
KBagpaTHOro KOPHS 1 nornyeckoe yctpouncteo (JTY).

Jlornyeckoe ycTpoWCTBO B COOTBETCTBUM C  3aMpOrpamMMMpPOBAaHHLIMK  MOMb3oBaTenemM
PYHKLMOHamNbHBIMM NapameTpaMu opMUPYeT CUrHanbl yrpaeneHns BbIXOAHbIM YCTponcTBOM. BY B
3aBUCYMOCTM OT MoanchuKaLmm Nprdopa MOXET ObITb AUCKPETHOMO UMM @aHaNoroBoro Tvna (cm. n. 3.2.4).
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3.1.1 UndpoBas hunbTpaumnsa n KOppeKkLUUsa U3mepeHumn
3.1.1.1 UucpoBasa hunbTpaums namepeHumn

[ns ocnabneHnst BNIUSHUSA BHELLHUX UMMYIBbCHBIX MOMEX Ha SKCMyaTalnoHHbIe XapaKTepUCTUKN
npubopa B nporpammy ero paboTbl BBeAeHa LUmdpoBas dunbTpaunus pesynbTaTtoB N3MepeHni.

PunbTpaLmsa oCyLLECTBNAETCA HE3aBUCMMO AN KaXaoro Bxoda M NPOBOAUTCS B ABa aTana.

Ha nepBom 3Tane dunbTpaumm u©3 TeKywUX U3MEPEHWA BXOOHbIX MapamMeTpoB
OT(UNLTPOBBLIBAIOTCH 3HAYEHNS, MEIOLLME SABHO BbIPaXXEHHbIE «MPOBaribl» UK «BbIOPOCHI».

[ns atoro Nnpu6op BblYMCAAET Pa3HOCTb MeXAy pesynbTatamMu M3MEpeHWU BXOAHOW BEMUYUHBI,
BbINOMHEHHbIX B [BYX TOCMeOHNX LMKNax onpoca, U CpaBHMBAaET ee C 3afaHHbIM 3Ha4yeHueM,
Ha3blBaeMbIM «nornocoi unbTpa». Ecnv BbluMcneHHasi pa3HOCTb NPEBbIWAET 3aAaHHbI npeaern,
TO MPOU3BOAMTCH MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel unbTpa yaBauBaeTcsi. B crnyyae noaTBEpXAEHWS HOBOrO  3HauyeHust  unbTp
nepectpauBaetcs (T.e. noroca WUNbTPa yMeHblUAaeTCs [0 MWCXOAHOM) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepPSeMON BeNUYMHbI. Takol anroputm No3sonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€OVHWNYHBIX UMMYMbCHBIX U KOMMYTaLMOHHBIX MOMEX, BO3HMKAIOLWMX Ha NPOW3BOACTBE Npu paboTe
cunosoro o6opyaoBaHus.

Monoca dunbTpa 3agaeTca B eguHULAX M3MepsieMoW BenuuuHbl napametpom bl-8 (cm.
[Mpunoxexwne B).

CnegyeT wvMeTb B BuAy, YTO YeM MeHblUe 3HayeHue monocbl unbTpa, TeMm nyyle
NMOMEeX03aLUMLLEHHOCTb M3MEpUTENbLHOrO KaHana, HO MNpu 3TOM (M3-3@ BO3MOXHbBIX MOBTOPHbIX
M3MEpEHUIN) Xyxe peakuuss npubopa Ha ObICTpoe hakTUyeckoe U3MeHeHue BXOOHOro napametpa.
MoaTtomy npu 3apgaHuv nomnockl unbTpa CrneayeT y4nTbiBaTb MakCUMarbHY0 CKOPOCTb M3MEHEHUS
KOHTPOMUPYEMOW BEMUYMHBI, @ TakKe YCTaHOBMIEHHYIO AN MCMONb3yemMoro AaTyuka nepuoanyHoCcTb
onpoca.

Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHus
napametpa b1-8.

13



Ha BTOpom aTtane cdmnbTpauum ocylecTBNSETCA CrnaxuBaHne (gemndupoBaHue) curHana c
Lienbio YCTPaHEeHMst LYMOBbIX COCTaBSAOLLMX.

OCHOBHOW XapaKTepuCTMKON Craaxusailowero ¢unbTpa SBNSETCA «MNOCTOAHHasi BpPeMeHU
dunbTpa» — MHTEPBar, B TEYEHNe KOTOPOro M3MEHEHWe BbIXOAHOro curHana cdunbtTpa gocturaet
0,63 OT U3MEHEeHNs BXO4HOro curHana.

[MocTosiHHasa BpemeHn dunbTpa 3agaeTcst B cekyHaax napameTpom b1-9.

CnepyeT MNOMHWTB, YTO YyBENMYEHME 3HAYEHWS MOCTOAHHOW BpeMeHu dunbTpa yny4waeT
NomMexo3alUMLLEHHOCTb KaHana M3MepeHusi, HO OOHOBPEMEHHO YBENMYMBAaEeT ero UHEpLMOHHOCTb,
T.€. peakuusi npubopa Ha ObICTPble N3MEHEHUs1 BXOAHOW BENWUYMHbI 3aMeansieTcs.

Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHUs
napametpa b1-9.

BpemeHHble guarpammbl paboTbl LndpoBoro unbTpa NpeacTaBneHbl Ha pUcyHke 3.2.
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aafiaHHoe
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PucyHok 3.2 — BpeMeHHble guarpammbl paboTbl uucgpoBoro unbTpa:
KOHTponupyemas Temnepartypa (a), punbTpbl oTKnoYeHsbl (6),
BKno4veH dunbTp b1l-8 (B), BKNoUYeHbl punbTpbl b1-8 n b1-9 (r)

3.1.1.2 KoppeKuus nsmepuTtenibHOM XapakTepuCcTUKU AaTYNKOB

Ons  ycTpaHeHWs HayanbHOW MOrpelwHocT npeobpasoBaHWsi  BXOAHbIX CUrHamoB U
MOFPELLHOCTEN, BHOCUMbIX COEAMHWUTENIbHBIMU NPOBOAAMW, M3MEpEHHble U  OT(UNbTPOBAHHbIE
NpuBOPOM 3HAYEHWsI MOTYT GbiTb OTKOPPEKTUPOBAHbBI. [MOrpeLIHOCTY BLISIBMSIOTCA MPU NPOBEAEHUN
METPOSIOrMYECKUX UCMbITAaHWIA U YCTPaHAITCSA MyTEM BBOAA KOPPEKTUPYIOLWMX 3HayYeHnin. B npubope
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ONs KaXgoro Bxofda eCcTb ABa TUMa KOppeKuun, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBNATb CABWT U
N3MeHeHWe HaKNnoHa U3MepUTENbHON XapakTePUCTUKK.

CABUAr XapaKTEPUCTUKM OCYLLECTBNSIETCH MyTeM npubaBneHns K W3MEepeHHOW BenuyvHe
3HaveHus, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxenne B). 3HayeHus caBura xapakTepUCTUKM
JaTyvka 3aJaloTcsl B eAuHMLAax M3MepeHus pusnyeckon BenuuuHbl U CriyxaT Ans KoMneHcauuu
MOrpeLUHOCTEN, BHOCUMBIX — COMPOTUBIIEHUSIMA  MOABOASLUMX  MNPOBOAOB  (NpWM  MOAKIOYEHUM
TepMOMeTpa COMPOTUBIIEHUS MO ABYXNPOBOAHOW CXEMe), a Takke Mpu OTKIOHEHUWN Yy TepMomeTpa
conpoTMBneHns 3Hadexuns RO.

Mpumep casura namepuTenbHOW XapakTepUcTUKn rpadpnyeckn npeacTaBneH Ha pucyHke 3.3, a.

M3meHeHne HakroHa XapaKTepUCTUKM OCYLLECTBMAETCS MyTEM YMHOXEHWUS W3MEPEHHOWN
(M CKOPPEKTUPOBAHHON «CABUIOM», €CNN 3Ta KOPPeKUMs HeobXxoamma) BENUUMHbI Ha MOMPaBOYHbIN
KkoadpumLUmMeHT B, 3HaYeHre KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbIN BN KOPPEKLMM UCMONb3yeTCs, Kak NpaBurio, AN KOMMeHcauuy NnorpeLiHocTen cammx
[aTymMkoB (Hampumep, MpW  OTKMOHEHMW Y TEpMOMETPOB COMPOTMBIEHWA MapameTpa o OT
CTaHOapTHOrO  3HaYeHWsl) WM MOrPeLUHOCTEN, CBSA3aHHbIX C  pa3bpocom  COMPOTUBIEHUN
LYHTMPYIOLWMX pe3nctopoB (Mpu paboTe ¢ npeobpas3oBaTensmMu, BbIXOAHLIM CUrHAroM KOTOPbIX
SIBMSIETCS TOK).

3HaveHre nonpaBoYHOro kKoadduumeHTa B 3agaetca B 6e3pa3MepHbIX eauHuLax B Avana3oHe
o1 0,900 Ao 1,100 1 nepen ycTaHOBKOW MOXeET ObITb onpeaeneHo no gopmyne:

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.

MprMep M3MeHeHUs HaknoHa M3MepuTenbHOW XapakTepucTVKW rpaduyecku npeacTaBneH Ha
pucyHke 3.3, 6.
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OnpenennuTb  HeOGXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEpPMB
MakcuMarbHoe unu 6rnskoe k HeMy 3HauyeHue napameTpa, r4e OTKIOHEeHUEe HaKoHa U3MepUTENbHO
XapaKTepucTMKn Hanbonee 3ameTHo.

BHumaHue! 3apaHve KOPPEKTUMPYIOLLMX 3HAYEHWUW, OTINMYAOLLUMXCS OT 3aBOLACKUX YCTAHOBOK
(b1-1=0.0 u b1-2=1.000), n3MeHseT CTaHOapTHblE METPONIOrMYECKUe XapaKkTepUCTUKM Mpubopa
M JOIMKHO MPOU3BOAUTLCS TOMBKO B TEXHUYECKM OGOCHOBaHHLIX Cryyvasix KBanvmuumMpoBaHHbIMU
crneupanucTamm.

T,°CA T,°C
F /
100 | // 100 /
| Ges xoppexm / B3 koppexLmK /
80 S/ 80 Wy
ol @ y
g 2 : // € noppesLpei £ / € KOppRLma
||I r / T=Tiou*3d / T=Tm'B
wl 20 L/ 20 V.
y 0 20 40 60 80 100 Tm,°c 20 40 60 80 100 Toaur °C
AR, (50 (71.3)  (Rygms OM) (50) (71.3)  (Reem, OM)
Rotem Ry a) 6)

PucyHok 3.3 — Koppekuusa «caBUTr XxapakTepucTUKu» (a)
M «HaKIOH XapaKTepucTtukun» (6)
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3.1.2 BbluucneHue KBaApaTHOro KOpHA € y4eTOM HacTpoek MacLUTaGVIpOBaHVIﬂ

[ns paboTbl ¢ YHUDULMPOBAHHLIMU AATYMKAMW, CUTHAM KOTOPbIX MPOMOPLMOHAnNeH kBagpaTy
M3MepsieMON BenuuYMHbI (OAaTYMKM pacxoda >KUAKOCTM wnu rasa), B npubopax wucnonb3yercs
NporpaMMHbI ~ MOAYNb  BbIYMCIMTENA  KBagpaTHOrO  KOpHA. [Ana  BKIOYEHMS/BbIKIIOYEHWS
BblYMCIMTENS  HeobXoaMMO  yCTaHOBUTb  COOTBETCTBYlOLUME  3HayeHWe napameTpa bl-3
(cm. npunoxexuve B).

BbluucneHve kBagpaTHOro KOpHs, C y4YeTOM HacTpoeKk MacliTabupoBaHus, nocnefyolias
Bbljaya cuUrHana Ha uHamkaumio n cootseTcTBytoLlee JTY nponcxoauT no cneayoLen dopmyne:

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

(3.2)
roe:
M - 3a[laHHOe Monb3oBaTeNeM HWXHee 3HayeHue rpaHvubl guanasoHa U3MepeHus
(b1-5);
N - 3a/laHHOe Morb3oBaTeNleM BepxHee 3HayeHue rpaHuubl Ananas3oHa U3MepeHus
(b1-6);
Ix - 3Ha4YeHMe curHana ¢ gaTydnka B OTHOCUTENbHbIX eanHunuax ot 0,000 go 1,000.

3.1.3 Pexum 6bICTpOro namepeHus

Mpn ncnonb3oBaHWM AATYMKOB C YHUMDULMPOBAHHBIM CUrHANOM TOKa U HamnpsbkeHWsi BO3MOXHA
paboTa B pexvume «BbICTPOro naMepeHus». Bpems nsmepeHus U peakunm Ha U3MEHEeHWe BXOAHOro
CUrHana Toka 1 HanpspkeHWst 3TOM cryyYae cocTaBnsieT He 6onee 0,1 cekyHAbl Ha kaHan.

Pexvm 6bICTPOro M3MepeHusi BKMIOYAETCSl M BbIKIOYAETCA YCTAHOBKOW COOTBETCTBYHOLLErO
3HaveHus napameTpa b0-5 — «Pexum BbICTPOro naMepeHns».
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3.2 Yctponucteo npubopa
3.2.1 KoHcTpyKuus npubopa

Mpnbop KOHCTPYKTUBHO BLIMOSTHEH B NIaCTMacCoBOM Kopryce, NpeAHa3Ha4YeHHOM Ans LUTOBOro
KpenneHusi. 3OCKM3 KOpMycoB C rabapuTHbIMW W YCTAHOBOYHbIMW pasmepamu npuBedeH B
npunoxexHun A.

Ha nvueBon naHenu pacnonoxeHbl kKnaBmaTtypa yrnpasneHus npubopom, LMdpoBoOr NHANKATOP U
cBeTOAMOAbl, Ha 3agHeld — KNeMMHUK [ANs  NOACOEAMHEHWS BHELUHWX CBA3eW AaTuyMKOB,
VCMNOMHUTENbHbIX YCTPOWCTB U Lienen NuTaHus.

[nsa yctaHoBkM Npubopa B WUT B KOMMIEKTE NPUNararoTcs KpenexHble arieMeHThI.

Ha puvicyHke 3.4 npviBeeH BHeLLHUI BUA NLLEBOV naHenun npubopa.

Kn.0.250.5 WIMEPMTENb-PEFVSTOP PCH(H

(=}

= 0
=0

o
T

TPM1 gd

PucyHok 3.4 — JluueBas naHenb npu6opa
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Ha nuueBol naHeny pacnonoXeHbl 3NeMeHTbI YNPaBeHNs U UHAMKALUN.

YeTblpexpaspsagHbii LMGPOBOM MHAMKATOP, MNpefHa3HayeHHbIN Ois OTOOpaxeHus 3HauYeHui
n3MepsieMbIX BENUYMH U hyHKLMOHanNbHbIX MapameTpoB npubopa.

YeTbipe cBETOAMOAA KPACHOIO CBEYEHUS CUrHANM3npYOT O PasfnyHbIX pexmmax paboTbl:

—  cBeToamod «K» CMrHanuavpyet o BKITHOYEHUN BbIXOLHOTO YCTPOICTBA;

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

—  cBeToauon «A» CuUrHanuMavpyeT O BKIHOYEHHOM peXuMe BBOAA 3HAYEHWUs rucTepesuca
KomnapaTopa unu nosockl NponopumoHansHocTy M-perynsatopa;

—  cBeTogMoA «I» curHanuMavMpyetT O BblBOAE HA WHAMKAUMIO TEKyLWero MW3MepeHust
(HenpepbiBHas 3acBeTka) M 06 aBapvm Mo BxoAy (MuratoLlas 3acBeTka).

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

N
KHonka IZ npegHasHayeHa Ans:

—  npocMoTpa 3afaHHOro 3HayeHust yctasku J1Y;
— Bblbopa nmporpamMmupyemoro napameTpa M YBenuyeHusi ero 3HadeHus. [pu ygepxaHum
KHOMKN CKOPOCTb M3MEHEHWs BO3pacTaeT.

N
KHonka E npefHasHayeHa Ans Bblbopa nporpaMmypyeMoro napameTpa v yMeHbLUEHUS ero
3HaueHwus1. Mpy yaepKaHum KHOMKU CKOPOCTb M3MEHEHWST BO3paCcTaEeT.
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3.2.2 BxogHoe yCTpOUCTBO

BxogHoe nameputensHoe ycTponcTBo B Npubope SiBNSETCA YHMBEpCarnbHbIM, T.€. K HEMY MOXHO
nogknioyatb nobble nepeuyHble NpeobpasoBaTeny (OaTuuku) M3 nepedncrneHHbix B Tabn. 2.2. Ko
BXOAYy Npnbopa MOXHO NOAKMIYUTL OAHOBPEMEHHO OAMH AATYMK.

B kavecTBe AaTUMKOB MOTYT ObITb MCMOMNB30BaHbI:

—  TepMOMETpbl CONPOTUBIEHNS;

—  npeoBGpa3oBaresiv TePMO3TEKTPUYECKME;

—  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 faTyvMKoB OCHOBaHa Ha TemnepaTypHOW 3aBUCHMOCTU 3NEKTPUYECKOTO COMPOTUBMEHNS
MeTannoB. [atuuk cpusmyecku BbIMOMHEH B BUAE KaTYLIKM U3 TOHKOW MEeZHOW MW MnnaTMHOBOM
NMPOBOSIOKM Ha Kapkace W3 W3OMSAUMOHHOrO MaTtepuarna, 3akmioYeHHOW B 3alUTHYI TUIb3y.
TepMOMETPbI COMPOTMBIIEHUS] XapaKTepuaylTcs ABYMsi napametpamu: R, — COMpOTMBIEHWEM
patumka npu 0°C M O — OTHOLIEHVWEM pas3HUUbl COMPOTUBIIEHWI [aTyvka, W3MEpPEHHbIX npwu
Temnepatype 100 n 0 °C, k ero conpoTusneHuio, usmepeHHomMy npu 0 °C (R,), AeneHHbIM Ha 100 °C.

B npubopax ncnonb3yeTcs TpexnpoBoaHas cxema NoaKntio4YeHUsl TEpMOMETPOB CONPOTUBIIEHUS.
K ogHoMy 13 BbIBOJOB TepMope3ncTopa R; NoacoeavHsIioTea ABa NpoBoAa, a TPETUid NoakmnoyaeTcs
K Apyromy BbiBoay R; (pMCyHOK 3.5, Hymepauusi KOHTAKTOB NpuBeaeHa B npunoxernun b (tabn. B1)).
Takasi cxema MO3BOMSET CKOMMEHCUPOBATL COMPOTMBIIEHWE COEAMHUTENbHBLIX NPoBoAoB. Mpn aToM
Heobxoaumo cobniofaTb YCOBUE PaBEHCTBA COMPOTMBIEHMWI BCEX TPEX NPOBOAOB.
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Rt ET-

TepMoMeTpbl  COMPOTMBIIEHWS MOTYyT MOAKMYaTbCsl K npubopy € MCNonb3oBaHWEM
OBYXMPOBOAHON JIMHUW, HO MPU 3TOM OTCYTCTBYET KOMMEHCaUWs Mpu U3MEHEHUW COMpPOTUBMEHWS
coeauHUTENbHBIX NpoBodoB. [loaTomy OyaeT HabnogaTbCca HekoTopask 3aBUCMMOCTb MOKa3aHWM
npubopa oT konebaHu TemnepaTypbl NPOBOAOB. B cnyyae ucnonb3oBaHWs ABYXNPOBOAHOW MAVMHUM
ONs KOMMEeHCcauMn napasvTHOro COMpPOTMBMEHUSA NPOBOAOB HEOOGXOAMMO Npu MoaroToBke npubopa
K paboTe BbINONHUTL AENCTBUSA, YKadaHHbIe B NpUnoxeHum I

TepmoanekTpuyeckuin npeobpasoBaTenb (TepMonapa) COCTOMT U3 ABYyX, COEANHEHHbIX HA O4HOM
13 KOHLIOB, MPOBOAHMKOB, W3rOTOBMIEHHbIX W3 MeTannoB, obnajalwmux pasHbiIMU  TepMO-
anekTpuyeckumn ceoncTeamn. CoeanHeHHble KOHLbI, Ha3blBaeMble «paboynm cnaem», onyckalT B
n3mepsiemyto cpefly, a cBoboaHble KOHUbl («XONoAHbIN chnan») Tepmonapbl MOAKM0YAT KO BXOAY
npubopa (pucyHok 3.6, Hymepaumsa KOHTaKToB npusBefeHa B npunoxexnun b (cm. Tabnuvua b1)). Ecnin
TemnepaTtypbl «paboyero» W «XOMOQHOrO CnaeB» pa3fuyHbl, TO Tepmonapa BblpabaTbiBaeT
TepmoJI[1C, koTopas u nogaeTcs Ha nsMepuTenb.

Mockonbky Tepmo3[C 3aBMCUT OT pasHOCTM TemnepaTyp AByX CnaeB Tepmonapbl, TO And
MonyyYeHNst KOPPEKTHbIX MOKa3aHW HeobxoaMMO 3HaTb TeMMnepaTypy «XOnofHoro cnas» (ee csoboa-
HbIX KOHLIOB), YTOObI CKOMMEHCHUPOBATL €€ B AanbHENLLINX BbIHUCTIEHUSIX.

B npubopax npegycmoTpeHa cxema aBTOMaTWM4eCKOW KOMMEHCauuMu TemnepaTtypbl CBOOOAHbIX
KOHLIOB TepMonapbl.

[Jatuuk TemnepaTypbl XONOAHOTO Crasi yCTaHOBIEH PSAOM C NPUCOEANHUTENbHBIM KITEMMHUKOM.

PucyHok 3.5
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PaGouuia Bxoa X-1
cnamn
N (:i Bxoa X-2
< | Bxopn X-3
Oatuuk Temnepartypsbi
XONOAHOro cnas

PucyHok 3.6

MoakntoyeHne Tepmonap K npubopy AOMKHO NPOM3BOAWUTLCS C MOMOLLBI  CrieumasnbHbIX
KOMMEHCaLMOHHBIX (TEPMO3SIEKTPOAHBIX) NMPOBOAOB, U3rOTOBIEHHBIX U3 TEX Xe CaMblX MaTepuasnos,
4YTO U Tepmonapa, Npy 3TOM PEKOMeHAyeTCst MOMeLLaTb NPOBOAA B 3aLUWTHbIA 3KpaH (PUCYHOK 3.7).
[JonyckaeTca Takke uMcronb3oBaTb NpoBoAa W3  MeETannoB C  TEPMOSMEKTPUYECKUMMU
XapaKkTepucTMkamu, kotopble B AvanasoHe Temnepatyp 0...100 °C aHanoruyHbl xapakrepuctukam
MaTepuanoB 3MeKTPOAOB TepMonapbl. Mpy coeAMHEHWUI KOMMNEHCALMOHHbLIX MPOBOAOB C TEPMONapoW
1 npnbopom Heobxoanmo cobnofaTb NONAPHOCTb.

MpumeyaHue - [N OTKMOYEHUST KOMMEHCALMUN «XONOA4HOro cnasi» Heobxoanmo BeecTu kog 100
(cm. n. 6). KomneHcauusi «xonogHoro cnasi» OyaeT BHOBb BKMOYEHA TOMNbKO MpU M3MEHEHUWU koga
[artyvka unu HoBOM BKIKOYEHMM npubopa.

BHumaHue! [lpy HapylweHWM yKasaHHbIX YCMOBWIA MOTYT MMETb MEeCTO 3HauuTeslbHble
MOrPELIHOCTU MPY N3MEPEHNM.
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TepmoaneKkTpoaHbIA

kabens
Monoeka gaTyunka JF—
A i
SRR I SRR I p——
JKpaH l
PaGounit
cnan
TepMonapk!
PucyHok 3.7

3.2.2.2 NopknoyeHne 4aTYNKOB, UMEHOLUNX YHUDULIMPOBAHHbIW BbIXOAHOW CUrHanM Toka
WNU HanpsxeHUs

MHorve  gaTuvMkM  pasnuuHbIX  U3NYECKMX  BENWYMH  OCHALLEHbl  HOPMUMPYHOLLMMU
n3mepuTenbHblMM  NpeobpasoBaTensimMu. Hopmupylowme npeobpasoBaTtenu TpaHCHOPMUPYOT
curHarbl ¢ NepBUYHbIX NpeobpasoBaTtenen (Tepmonap, TEPMOMETPOB COMPOTUBIEHMUS!, MAaHOMETPOB,
pacxo4oMepoB U Ap.) B YHU(PMUUPOBAHHBIN CUrHAN NOCTOSIHHOIO Toka. BenuunHa aToro Toka nexur B
cnepyowmx guanasoHax: oT 0 go 5, ot 0 go 20, or 4 go 20 MA. [InanasoH BbIXOQHOroO TOKa
HOpMUpYOLLEro Npeobpa3oBaTens NPoONopLUMOHaANeH 3Ha4YeHNo U3NYECKON BENUYMHBI, N3MEePSeMOoi
[aTyMkoM, M COOTBETCTBYeT paboyemy [OuanasoHy [faTyvka, YKa3aHHOMY B €ro TEeXHUYEeCKMX
Xapaktepuctukax. B cBsisu ¢ Tem, 4To nNpuGOp M3MepsieT TOMbKO BXOAHOE HanpshKeHue, npu
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NOAKMIOYEHUN [AaTUYMKOB MOCTOSIHHOrO TOKa HeobXoaMMO MCMonb3oBaTb BXOAsLLEE B KOMMEKTauuio
Harpy3oyHoe conpoTtueneHne RH=50,000 +0,025 Om (cm. pucyHok 3.8 1 npunoxeHue b).

[Mpn HeobxoauMOCTM MUTaHUS HOpMUpYIOLMX npeobpasoBaTtenewn, MCMNOMNb3yLWUX BHELLUHUE
VCTOYHVKM NMUTAHUS MOCTOSHHOIO TOKAa, MOXET MPUMEHATbCS BCTPOEHHbIN B Npubop ranbBaHU4ecKu
M305IMPOBaHHbIV OT M3MEPUTENBHON YacTu nNpubopa NCTouHUK 24 B.

MpumeyaHue - MakcumarnbHasi Harpy3oyHasi CMOCOBHOCTb BCTPOEHHOIO WCTOYHMKA MUTaHMs
cocTaBnsieT 80 MA.

-24B

+24 B
1 Bxoa X-1
R Bxop X-2
o Bxopn X-3

PucyHok 3.8

Cxema noaknoyeHust kK npubopy UCTOYHMKA YHUBEPCATIbHOTO CUrHana NocTOSIHHOIO HanpsiKeHust
npuBegeHa B npunoxenun b (cm. pucyHok 5.12).

3.2.3 INoruyeckoe yctpoucTeo J1Y

B rlpM6ope nmveeTca fnorm4eckoe ychOVICTBO, KOTOpPOE MOXeT pa6OTaTb B O4HOM M3 PEXNMOB!

—  YCTPOWCTBO CpaBHeHUs;
—  [-perynsarop;
—  peructpaTop.
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Pexum pabotel JIY ycTaHaBnuBaeTcs COOTBETCTBYWOLWMM kodoM B napametpe Al-1 (cwm.
npunoxexve B). MNpu yctaHoBke OFF B atom napametpe J1Y He paboTaeT, nepexoauT B COCTOSHUE
OTKJTKOYEHO. Tlpu 3TOM BbIXOOAHOE YCTPOWCTBO MNEpexoauT B COCTOsIHME, onpegensiemoe
napametpom Al-9.

MapameTp A1-9 onpefensieT CoOCTosiHME, B KOTOpoe AoSxeH 6blTb nepeBedeH BbIxod BY npu
OTKMo4eHHOM JTY, aBapuu no Bxody unu npu uaMeHeHun aHaveHu napametpoB b1-0 n b1-7. B atom
cryyae B 3aBMCMMOCTM OT 3HA4eHus, yCTaHOBIEHHOro B napametpe Al-9, BbIxo4 MepeBoavTCs
B COOTBETCTBYIOLLEE COCTOSIHNE: AN AMCcKpeTHoro Tuna Beixoga — OTKIMKOYEHO wnnu BKNKOYEHO,
Ons aHanorosoro Tuna — 7ok 4 MA unm 20 MA, HanpsbkeHne 0 B unu 10 B.

3.2.3.1 Pexxum ycTponcTBa cpaBHEHUSA

Mpu paboTe B pexume ycTponcTBa cpaBHeHus J1Y paboTaeT no ogHOMY M3 NPELCTaBMEHHbIX Ha
pucyHke 3.9 TUNOB NOTUKK:

—  TAN norukmu 1 (MpAMoW rmcTepesnc) NpYMEHsieTCs B Cryyae 1Mcnonb3oBaHnsa npubopa ans
ynpaBneHus paboton HarpesaTtens (Hanpumep, TOHa) unu curHanuMsaumm o TOM, 4TO
3HayeHve TeKyLLlero namMepenns TTek meHblue ycTasku T. [pu 3TOM BbIXOOQHOE YCTPONCTBO,
nogknioyeHHoe Kk JIY, nepBoHayanbHO BKoYaeTcs npu  3HadeHusix Ttek < (T — A),
BblkmnoyaeTcs npu Ttek > (T + A) n BHOBb BkntovaeTca npu Ttek < (T — A), ocywiecTBnsas
TEM caMbIM [ABYXMO3ULIMOHHOE perynmpoBaHue no ycraeke T ¢ ructepesncom +A;

—  TAN norukmn 2 (obpaTHbIi rMcTepesnc) NpUMeEHsieTcst B Criydae Mcronb3oBaHus npubopa
ansa ynpaeneHusi paboton oxnagutensi (Hanpumep, BEHTUNATOPA) MNU CUrHanu3auuu o
NpeBbILLEHNN 3HaYeHnst ycTaBku. [lpu 9TOM BbIXOAHOE YCTPOWCTBO MEepPBOHaYanbHO
BKItoMaeTcs npu 3HaveHuax Ttek > (T + A), Bbikntovaetcs 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) < Ttek < (T + A);

T™Mn norukn 4 (U-obpasHasl) npuMeHsieTcs npu  ucnonb3oBaHuuM npubopa Ans
CUrHanu3auum o BbIXOAe KOHTPONUPYEMOW BEMWYUUHLI 3a 3afdaHHble rpaHuubl. [pu 3Tom
BbIXOAHOE yCTPOMCTBO BktovaeTcs npu Ttek < (T — A) n Trek > (T + A).

3apaHwue yctasku (T) u ructepesuca (A) npoBogUTCS NpY NPOrpamMMMpOBaHUM NapaMeTpoB
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perynupoBaHnus npubopa (cm. n. 6.2).

Ons NY, paboTatoLero B pexume yCTponcTBa CpaBHEHMWS!, MOXET ObiTb 3aA4aHO BPEMs 3a4ePXKKM
BKIMIOYEHNS 1 BPEMS 3afepXKu BbIKMIOYeHMs. JTY BKMoYaeT unu BbIKNiovaeT BbIXOAHOE YCTPOWCTBO,
ecnn ycrioBue, Bbi3blBalolee W3MEHEeHMe COCTOSIHWUS, COXPAaHSIeTCsl, Kak MWHUMYM, B TeuyeHue
BPEMEHMN, YyCTaHoBMneHHoro B napametpax Al-5 (A2-5) un Al1-6 (A2-6), COOTBETCTBEHHO
(pucyHok 3.10).

Trex § t<taomn.

T X .

-~

CocTosHue pene:

Brxn. |

Y~

Bbikn.

t<tekn. e,
3afepwKa 3afepwKa

PucyHok 3.10 — 3apaHue 3agepxek BKNYeHUsA / BbiknyeHusa BY ana tuna norukm 1
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Onsa J1Y, paboTatowero B pexume yCTPONCTBa CpaBHEHUSA, MOXeT ObiTb 3a4aHO MUHMManbHOE
BpeMs yaepxaHus Bbixoga B 3aMkHyToM (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 BPEMEHM, Aaxe ecnu no mnoruke paboTbl ycTponcTea
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 ycTponctBa cpaBHeHnus J1Y MoxeT paboTtatb, ecnm B npubope
YCTaHOBIEHO CBSI3aHHOE C HUM BbIXOAHOE YCTPOWCTBO AUCKPETHOrO TUNa — 3MeKTpOMarHUTHoe perne,
TpaH3MCTOpHasi 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 BbIXOA4 curHan B gnanasoHe 4...20 MA (ana BY
vna W) wam 0...10 B (ana BY Tuna VY), nponopuvoHanbHbIi BENUYMHE OTKIOHEeHUs. 30Ha
nponopuuoHansHoctn (1) npu atom 3agjaetcs napametpom A. BbeixogHon curHan copmupyeTcs
B COOTBETCTBUM C YCTaHOBIEHHON B napameTpe Al-1 xapakTtepucTukon perynsatopa nubo no npsiMo-
nponopuuoHansHoMy (HarpeBaTtenb), nvMbo ob6paTHO-MponopuUMOHanbHOMY (OXNaauTenb) 3akoHy
perynupoBaHuna. [paduku, nosicHAOWMe nNpuHLMN  popMupoBaHus  ynpasnswowero Toka [1-
perynstopa ans obenx xapakrepucTvk npuBedeHbl Ha pucyHke 3.12.

LmA 4 I, mA §

Imax Imax =

Imin

t, cekyHabl t, cekyHabl

6) Tyer-A Tyer Tyer+A

a) Tyer-A Tyer Tyer+A

PucyHok 3.12 — MpuHuun chopmupoBaHua ynpaBnsiouero toka l-perynaropa
(a — npamonponopunoHanbHoe, 6 — o6paTHONpPONOPLMOHaNbLHOEe perynmpoBaHue)

B Tabrnuue 3.1 B kayecTBe npumMepa npuBeAeHbl 3HAYEHWS BLIXOAHOTO Toka ANs NpsMO-
nponopuuoHansHoro perynuposanusi npu ycraske 500 °C n A = 40 °C.
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Ta6nuua 3.1

Temnepartypa, °C

BbixogHoOW TOK, MA

MowHocTb perynsTopa, %

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

BHumanue! B pexume [-perynsTtopa JIY moxeT paboTatb TONbKO MpW YCTAaHOBIIEHHOM Ha
COOTBETCTBYIOLLEM BbIXOJE YCTPOWCTBE aHANoroBoro Tmna.

3.2.3.3 Pexum peructparopa

Mpu pabote B pexvme peructpatopa JIY cpaBHMBaeT MOAAHHYH Ha €ro BXOL4 BENNYUHY
Cc 3agaHHbiMM B napameTpax Al-3 u Al-4 3HayeHuMsAMU W BblJAET Ha BbIXOAHOE YCTPOWCTBO
aHanorosbIi curHan B Buae Toka 4...20 MA, KOTOpbIi MOXHO nodasaTb Ha caMmonucel, unu gpyroe
perucTpupytoLee ycTponcTeo. MNpuHumMn hopMmnpoBaHMsa ToKa perucTpanmmn nokasaH Ha pucyHke 3.13.
Mpn paboTe B 3TOM pexume HeobXOoOMMO YCTaHOBWTb HWKHWWA MpeAen Amanas3oHa pervcrpaumu
1 BENUYUHY BCEro ananasoHa permctpauuu ans J1Y B napametpax Al-3 n Al-4.
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Tok peructpauuu A

Imax = 20 mA
I
I
12 MmA |
I
I
Imin = 4 MA '
| : WamepeHHoe
I | 3HauyeHue
: I Trex
| . =
:‘ OuanaszoH ri
HuxHWiA| perucTpauuu 'BepxHuii
npeaen (A1-4) npepen
perucTpauumn perucTpaumn
(A1-3) (A1-3 + A1-4)

PucyHok 3.13 — MpuHuun bopMUpPOBaHUA TOKa perucrTpauum

BHumaHue! B pexume peructpatopa JIY moxeT paGoTaTb TOMbKO MNPU  YCTaHOBMEHHOM
Ha cooTBeTCTBYIOLLEM Bbixoae BY aHanorosoro Tuna.

3.2.4 Tvnbl BbIXOAHbLIX YCTPOUCTB

BbixofHble ycTponcTBa nNpeAHasHayeHbl Ans nepeaady BbIXOQHOMO YMNpaBrsioOWEro curHana Ha
UCMONHUTESbHbIE MEXaHU3MBbI.

CxeMmbl nogkntoyeHust BY npveeaeHsbl B npunoxeHumn b.

BY moryT 6bITb ABYX TUMNOB: AUCKPETHBIE U aHANOroBbIE.
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Buumanue! BHe 3aBucumocTu OT Tuna, noboe BbIXOAHOE YCTPOWCTBO rafibBaHUYECKM
M30MNMPOBaHO OT M3MepuTenbHOro Bnoka (3a ucknioveHnem soixoga T).

—  JOwuckpeTtHoe BY — anekTpomarHuTHOe pere, TpaH3MCTOpHasi onTonapa, ONnTOCUMUCTOP —
ucnonb3dyetca  AnNA  ynpasneHust  (BKMIOYEHWUA/BLIKIIOYEHWA)  Harpyskoh — nmbo
HenocpeacTBeHHo, NMBo 4Yepe3 Gonee MOLHblE yNpaBnsloLME 3NEeMeHTbl, Takue Kak
nyckarenu, TBepaoTenbHble perne, TMPUCTOPbI U CUMUCTOPSI.

—  dnekTpomarHuTHoe pene (Bbixoa P) npegHasHayeHO ANs KOMMyTauuu CUIIOBbIX Lienewn
HanpsikeHvnem He 6onee 250 B n pabounm Tokom He Bonee 8 A.

—  TpaH3ucTopHaa ontonapa (BbixoA K) npumeHsieTcs, Kak npaBwno, ANs ynpasBneHus
HU3KOBOMbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo usbexaHue Bbixoga
M3 CTpOs TpaH3uCcTopa K3-3a OOonblIOro TOoka CaMOMHAYKUMW napannensHo obmoTke
BHELLUHEro pene HeobxoanMo yctaHasnueath anog VD1 (cM. pucyHok b.4).

—  TpaH3ucTopHbIn kntoy (Bbixop T) npeagHasHayeH Ans NpsSiMOro NOAKIYeHUs K npubopy B
KavyecTBe Harpyskum TBepAoTenbHOro pene (BbixogHoe HanpskeHne ot 4 po 6 B,
MOCTOSIHHbIN TOK He Bonee 25 MA).

BHumanue! MakcumanbHas AnvHa coefuHuUTensHoro kabens mexay npubopom ¢ Bbixogom T u
TBEpAOTeNbHbLIM perne He A0IKHa npesbilaTth 3 M.

— Ontocumuctop (Bbixoa C) vMeeT BHYTPEHHIOI CXeMy Mepexofja uYepe3 HOMb U
BKIMIOYaeTCs B LieMb YNpaBNeHns MOLLYHOTO CUMWCTOPa MM Napbl BCTPEYHO-MapannensHo
BKIIOYEHHBIX TWPUCTOPOB Yepe3 orpaHuymBatowmii pesuctop R1 (cMm. pucyHok B.5).
BenuunHa conpoTvBneHua pe3nctopa onpepensieT TOK YNpaBreHus  cummucTopa.
HarpysouHas cnocobHocTb BbixoAa — TOk He 6onee 50 MA Npu NepemMeHHOM HanpsHkeHun
He 6onee 250 B.

[ns npegoTtepalleHns Npobos TMPUCTOPOB U3-3a BbICOKOBOMbTHBIX CKAYKOB HaNPSKEHWUs B CETU
K MX BbIBOAAM pekoMeHAyeTcs nogknoyats punbtpytowyo RC uenouky (R2C1).
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Tpn ontocummuctopa (Bbixog C3) no paboyvm napameTpam aHanornyHbl Bbixoay C
1 NpegHa3HaveHbl Ans ynpasneHus TpexdasHon Harpyskomn (CM. pucyHok b.6).

AnanoroBoe BY npepacraensier cobon uudpo-aHanorosbin npeobpasoBaTenb, NO3BONSALNN
dopMMpoBaTh aHaNOroBbIVi CUrHamN NOCTOAHHOIO TOKa UMW HaMpshKEHNs.

®dopmupoBaTtenb TOKoBoro curHana (Bbixod W) npeobpasyer Ha akTMBHOW Harpy3ke RH
3HayeHue Ha Bbixoae J1Y B TokoBbI curHan 4...20 MA (cM. pucyHok 3.14).

|

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

LAN
4...20 mA

PucyHok 3.14

Ons paboTtbl BY Heobxooumo Mcnonb3oBaTb BHELUHWA UCTOYMHUMK MUTAHUS MOCTOSIHHOIO TOKa.
ConpoTuBneHve Harpy3kM RH 3aBUCUT OT HanpsbkeHUst UCTOYHMKAa nuTaHust Un n BbibrpaeTtca u3
rpachuka (cm. pucyHok 3.15). B Tom cnyvae, ecnv onsi U3BMepeHust TOKOBOrO CUrHarma ucnonb3yeTcs
M3MEpPUTENbHBLIA LWYHT RU M ero HOMUHam MeHblle HeobXOoAMMOro COMPOTMBIEHUSI Harpysku, TO
ncnonb3yeTcsl  400aBOYHbIA  OrpaHMYMBaKOLWMKA  pe3nucTop Rorp, CONpOTUBIEHME  KOTOPOro
BbIYMCNAETCA U3 COOTHOLLEHUS:

Rorp = RH — Ru
TunoBble cooTHoweHus: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Rn = 100 Om,
Rorp = 620 Om).
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RH, Om 4
1000

800 /
600 - |- I

400

200
B _'_'_/_____'_ T Un, B
0 L

10 20 30

PucyHok 3.15 — 'pacdpuk 3aBucumoctn RH(Un)

BHumaHme!

1) HanpsixkeHue uctovHuka nutanus LA He gomkHo 6biTe Gonee 30 B.

2) B kayecTBe BHELUHEro MCTOYHUKA NUTaHUS MOXET ObiTb UCMONb30BaH BCTPOEHHbLIN B Npnbop
VCTOYHMK 24 B.

3) [HonyckaeTcs npvMeHeHMe pe3ncTopa C BEeNWYMHOW COMPOTUBIIEHWS, OTMMYaloLlencs OoT
paccumTaHHou He bonee yem Ha + 10%.

®dopmMmupoBaTtenb cUrHana NoCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHne Ha
Boixoge [MN[O-perynatopa B curHan Hanpsbkenuss 0...10 B. ConpotuBneHue Harpy3km R,
nogknovaemon k LIAT, gomkHo ObiTb B AnanasoHe oT 2 Ao 10 kOm.

[na nuTaHus BbixoAa BO3MOXHO UCMONb30BaHWE BCTPOEHHOIO MCTOYHUKA NUTaHns 24 B.
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BHumaHue! HanpsxeHue uctovnvka nutanmsa LIAM He gomkHo npesbiwats 30 B.

AHanorooe BY npuGopa MOXHO ucnonb3oBaTb Ans perynupoBaHusi no [1-3akoHy. B aTom
cnyyae npubop AormkeH paboTaTb COBMECTHO C 3MEKTPOHHBLIM PEryNsSTOPOM MOLLHOCTU, HanpuMep,
6nokom ynpasrneHusi cunosbeiMn Tupuctopamu BYCT npoussoactsa MO OBEH. Cxema nogknioyeHus
npubopa k BYCT nokasaHa Ha pucyHke 3.16.

BYCT
Bxog X-1 *Un

uAn | ¢
4... 20 MA Bxopg X-2 1— 14
Bxop X-3 * 15

ol 16

PucyHok 3.16
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4 Mepbl 6e3onacHoCcTH

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

Mpu skcnnyataumu, TexHWYeckom o6CnyxMBaHMM U 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
BenuymHon ao 370 B, onacHoe ans yenoBeyeckon xu3Hu. JTiobble noakntoueHns kK npubopy n paboThbl
No ero TeXHUYeckoMy obCnyX1BaHMO NPOU3BOAATCS TOMbKO NPU OTKIMKOYEHHOM NUTaHuK nNpubopa.

He ponyckaeTcsas nonagaHue BRarM Ha KOHTAKTbl BbIXOOHOMO pas3beMa W BHYTPEHHUE
aneKkTpoaneMeHTbl npubopa. 3anpeljaetcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
coaepxaHuem B aTMocdepe KUCIOT, Lenoyen, Macen u T. n.

MopkntoyeHune, perynupoBka U TexoOcnyxuBaHue npubopa [OMKHbI NPOU3BOAUTLCS TOJBKO
KBanMuUMpoBaHHbIMU cneuuanucTamu, N3y4mBLLUMMK HacToslLee pyKOBOACTBO MO dKCnyaTauuu.

BHumaHue. B cBA3M C HanmmuMem Ha KNEMMHWKE OMacHOro AfS >XU3HU HanpsbkeHus I'Ipl/160p
AOJKeH YyCTaHaBnuMBaTbCA B WWUTaxX ynpasBlieHuda, OOCTYMHbIX TOJIbKO KBaﬂI/Iq)I/ILlI/IpOBaHHbIM
cneymnanncrtam.
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5 MoHTax npubopa Ha 06beKTe 1 NOAroToBKa K paboTe

5.1 MoHTax npmnbopa

1)
2)

3)

4)

5)

MoarotoBuTh Ha WWTE ynpaBreHWs MeCTO Ans YCTaHOBKM npubopa B COOTBETCTBUM
C nNpunoxeHunem A.

YcTtaHoBUTb Mpubop Ha LMTEe ynpaBneHusl, UCMOonb3yst Afsl ero KPEenneHUss MOHTaXHble
3MeMeHTbI, BXOASALME B KOMMIEKT NocTaBku npubopa.

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

a)

PucyHok 5.1 — YcTaHOBKa Nnpu6oOpoB WMUTOBOrO UCNOMHEHUs

BcTaButb dmkcaTopbl U3 KOMMNEKTa NOCTaBKM B OTBEPCTUS Ha GOKOBbIX CTeHKax npubopa
(cMm. pucyHok 5.1).
3aBepHyTb BUHTbI M4 x 35 13 KOMNNeKTa NocTaBku B OTBEPCTUAX Kaxaoro dukcatopa Tak,
4TO6bI NPMBOP ObIN NAOTHO MPWXAT K NMULEBOW NaHeNu WwuTa.
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5.2 MoHTaX BHelWHUX cBA3en

5.2.1 O6wme TpeboBaHUA

Mpu MOHTaXe pekoMeHayeTcs cobnoaath crneayowme TpeboBaHus.

1)

2)

3)

MoaknioyeHve npubopa cnedyeT npoumsBoAuTb K ceTeBomy duaepy 220B 50 My wnm
WCTOYHMKY MOCTOSIHHOrO ToKa +24 B, He CBA3aHHOMY HENOCPEACTBEHHO C NUTaHUEM
MOLLUHOrO cunoBoro obopyaoBaHusi. Bo BHeLWIHEl Lenu pekoMeHAyeTcsl YCTaHOBWUTb
BbIKNoYaTenb nuUTaHus, obecneuvmBalolLUMI OTKIOYeHWe npubopa OT ceTu, U nnaBkue
npegoxpanutenu Ha Tok 0,5 A.

CxeMmbl MOOKMIYEHUs1 [ATYMKOB K Mpubopam pasnuuHbiXx Moaudukauuii npvsedeHbl
B npunoxennn b. MapameTpbl nuHuM coegmHeHuss npubopa C [aT4ukoMm NpuBedeHbl B
Tabnuue 5.1.

BcTpoeHHbIn B npuboOp MWCTOYHWMK MNOCTOSIHHOrO HanpsikeHus 24,0 +2,4B  cnepyet
MCMomnb30BaTh AS NUTAHUS aKTUBHbIX AaTYMKOB C aHanoroBbIM BbIXOAOM UMW aHaroroBblie
BbIxoAbl npubopa (n. 3.2.5).

BHumaHue! He [OonyckaeTca nogkrniyeHne K BCTPOEeHHOMY B anI60p WUCTOYHUKY Hanps>XeHusa
24 B OAHOBpPEMEHHO aHanoroBbiX BXO40B 1 BbIXOOO0B.
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Ta6nuua 5.1 — MapameTpbl NMHUKM CBA3M NpuGopa ¢ AaTYMKaMmn

Tun gaTtuuka OnvHa ConpoTtuBneHue UcnonHeHne nuHumn
JINHUKA, 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

PekomMeHaaLmm no opraHnsaumMm MoHTaxa crnegytoLume.

MogrotoBuTb kabenu ans coeguHeHus npubopa ¢ AaTYMKOM, @ TakkKe C UCTOYHMKOM MUTaHUS
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 noBepxHoCTu kabens.
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MpumeyaHus

1) KabenbHble BbIBoAbl npubopa paccyMTaHbl Ha MoAknioyeHue kabenen € HapyXHbIM
amameTpoM OT 6 A0 12 MM. [N yMeHbLUEHUS TPEHUS MeXAy PEe3VHOBOW MOBEPXHOCTHIO BTYMKU U
Kabens pekomenayeTcs NPUMEHATb Tarnbk, Kpaxman U T.4.

2) Mpu npoknagke kabenen cnedyeT BbLIAENMUTb NWHWW  CBSI3W, COoeaMHsiOWMe npubop
C AaT4YMKOM B CaMOCTOSITENbHYIO Tpaccy (MNM HEeCKOMbKO Tpacc), pacnonaras ee (Mnu nx) oTaenbHo
OT cunoBbIX kabenen, a Takke OT kKabenewn, Co3AaLLMX BbICOKOYACTOTHbIE U UMMYIbCHBIE MOMEXM.

BHumanue! [Ons 3awutbl BXOA40B Npubopa OT BIMSIHUA MPOMBILUNEHHbBIX 3M1EKTPOMAarHUTHBIX
MOMEX IIMHUM CBSA3M Npubopa ¢ AaTYMKOM CrieflyeT aKpaHuMpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCnonb3oBaHbl Kak crneuuanbHble kabenu ¢ 3KpaHupylLWWMMKU onfieTkamu, Tak W 3a3eMreHHble
cTanbHble TpyGbl NoaxoasLlero AmameTpa. JkpaHbl kabernel ¢ SKpaHUPYIOLWMMKU onneTkamu creayeT
NMOAKMIOUNTD K 323EMIIEHHOMY KOHTaKTY B LUMTE YNPaBMEHWs.

5.3 Mopgknio4veHune npubopa

CoeauHeHne npubopa C UCTOMHMKOM MNUTaHWs (CEeTblo) M JaTtyvkamyv Npou3BOAUTCSA
Nno COOTBETCTBYIOLLMM CXeMaMm, npuBefeHHbIM B [Mpunoxenun b, ¢ cobniofeHnem nsnoxeHHON Hnxe
nocnenoBaTenbHOCTM AENCTBUN:

1) [MopknounTb NPUBOP K MCTOYHWKY NMUTaHUS.

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

3) [llogknounTb NMHUKM CBSI3U «NpuBop — AaTyMku» K MepBUMYHbIM MpeobpasoBaTensm U
BXoAdaM npubopa.

4) TlogkniounTb NIMHUM CBA3WM «MpuBop — Harpyska» K WCMOMHUTENbHbIM MeXaHu3mMam Unu
pervctpatopam u Bbixogam npubopa.
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BHumaHume! [na s3awmTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTU4YECKOro 3MeKTPUYECTBa, HAaKOMMEHHOr0 Ha fUHUSX CBS3W «npubop — [aTyvk» nepeg
NOAKMIYEHNEM K KMEMMHUKY npubopa, MX Xunbl cregyeT Ha 1...2 cek COeAUMHUTb C BUHTOM
3a3eMneHnst WwuTa.

Mocne nogayn HanpsikeHus NuTaHus npubop nepexogut B pexum PABOTA (cm. n. 6.1). Mpwu
MCMPaBHOCTU [aTyMKa M fIMHWM CBSI3W Ha LMPOBOM MHAMKATOPE OTOGPasnuTCs Tekyllee 3HaueHue
n3mepsieMon BenuuuHbl. Ecnu nokasaHnus npubopa He COOTBETCTBYIOT pearibHOMY 3HayYeHuto
1N3MepsieMoii BENUYMHBI, HE0OXO0AMMO NMPOBEPUTHL UCMPABHOCTb AaTyMKa U LENOCTHOCTb NIMHUM CBS3N,
a Takke NpaBUIIbHOCTb X NOAKITHYEHHS.

BHumaHue!

1) Mpwn npoBepke UCMPaBHOCTM AaT4MKa U NNHUM CBA3M HEOBXOAMMO OTKMIOUYNTL NpMbop OT ceTun
nutaHns. Bo un3bexaHve Bbixoga npubopa M3 CTPOSA MNpU «MNPO3BOHKE» CBHA3EW Heobxoanmo
MCMoNb30BaTb M3MepUTenbHblE YCTPOWCTBA C HanpsiKeHWem nutaHus He bonee 4,5 B, npu bonee
BbICOKMX HaMPsXKEeHUAX NUTaHNS 9TUX YCTPONCTB OTKIIOYEeHMe AaTymka oT npubopa obsi3aTenbHo.

2) MopaknioyaTb akTMBHble npeobpasoBaTeny C BbIXOAHbIM CUTHaNOM B BWAE MNOCTOSIHHOMO
HanpsxeHus (-50,0.+50,0 MB wunu 0...1,0 B) MOXHO HenocpeAcTBEHHO K BXOAHbLIM KOHTaKTam
npubopa.

3) lNoakntoyeHne npeobpasoBartenen ¢ BbixogoM B Buage Toka (0...5,0 MA, 0...20,0 MA unn
4,0...20,0 MA) — TONbKO MNOCME YCTaHOBKM LUYHTMPYIOLLEro pesuctopa conpoTusneHnem 50,0 Om
(monyck He 6onee 0,1 %), noakmOYeHMe KOTOPOro criedyeT MpPOM3BOAUTL B COOTBETCTBUM
C p1CcyHKOM 5.2, T.e. BbIBOA pe3ucTopa [OSKEH 3aBOAMTLCA C TOW e CTOPOHblI BUHTOBOW KIEeMMBb,
4YTO ¥ NpoBoA OT AaTtyvka. lNpu ncnonb3osBaHuK Nposoda ceyeHnem bonee 0,35 MM KoHel, npoBoAa
1 BbIBOA, Pe3ncTopa HeobxoamMmo CKPYTUTL MK cnasTb (CM. PUCYHOK 5.2).
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BaxHo! HeBbinonHeHve aToro Tpe6OBaHVIF| MOXEeT NMpuBeCTU K nponagaHuUio KOHTakTa Mexay
BbIBOAOM pPe3NCTOpPa U KNnemMmmbl, 4TO NOBreYvYeT nosBpexaeHne sxoga an60pa.

uu @1E)

Ru

HenpaeunbHo! npaBunbHO!
PucyHok 5.2

5.4 «BbicTpaa» 3aMmeHa npubopa

KOHCprKLl,VIﬂ Knemm an6opa no3BondAeT OCyLWeCTBUTb OonepaTtuBHYKO 3aMeHy an60pa
bes OeMOHTaXa nNOAKMHYEeHHbIX K HeMy BHELWHUX TNIVHUIA  CBA3WN. I'IocnenosaTeanocn; 3aMeHbl
npubopa crnepyoLas:

1)
2)
3)
4)
5)

6)

obecTounBaloTCa BCe NIMHUM CBA3M, NOAXOAsLLME K Npubopy, B T.4. MMHAN NUTaHUS;
BbIBMHYMBAIOTCA KpenexHble BUHTbI (4Ba) NO KpasiM KNEMMHOW Konoaku npubopa;

CbeMHas 4acTb KOMOAKM OTAenseTcs oT npubopa BMeCTe C MOAKMIOYEHHbIMU BHELLHUMMU
TNIMHUSIMWM  CBSA3W MPWU  MOMOLUM OTBEPTKU WNW  APYroro MOAXOASLIEro WHCTPyMeHTa
(oTCcoeavHeHMe KNEMMHOW KOMOAKM NpeAcTaBneHo Ha pucyHke 5.3);

npnbop BbIHUMAETCA U3 LUTA, @ Ha ero MecTo yCTaHaBnvMBaeTCcs APYron ¢ NpeasapuTensHO
yAaneHHON pa3beMHOMN YacTbio KIeMM;

K yCTaHOBMEHHOMY Npnbopy NoAcOeanHSAETCA pasbeMHast YacTb KNeMM C NOAKMIYEHHbIMU
BHELLUHUMU NIMHUSIMW CBSI3W;

3aBMHYMBAIOTCS KpenexHble BUHTbI KNEMMHOW KOMOAKY.
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PucyHok 5.3



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
aBTOMaTMYECKN BXOAMT MPU BKIOYEHUN NUTaHUS. B gaHHOM pexume npou3BOAMTCSt ONPOC BXOAHbIX
[aTYMKOB C BbIYMCIIEHMEM MO MOJSYYEHHBIM AaHHbIM TEKYLUMX 3HAYEHUN U3MEPSIEMbIX BEMUYUH U
oToGpaxeHnem MX Ha LMMPOBOM MHAMKATOPE W BblAayel HeobXoOMMbIX CUrHamnoB Ha BbIXO4HOE
YCTPOWCTBO.

B npouecce paboTtbl NpuGOpP KOHTPONMPYET MCMPABHOCTb BXOAHbLIX OATYMKOB W, B Cryvae
BO3HUKHOBEHWS aBapuu o Bxoay, CUrHanusmpyet o6 aToM MuraHvem ceetoavoga «I» n BbIBOAOM Ha
LMdpoBOA MHAUKATOP COOBLLEHNUS, COOTBETCTBYIOLLErO aBapuUiHOW cutyaummn (cMm. npunoxeHve [).
PaboTa BbIXO4HOrO yCTPONCTBA, CBA3AHHOIO C 3TMM BXOAOM, Mpu 3ToM Gnokupyetcs (nepeBoamTcs B
6esonacHoe cocTosiHve, onpeAernieHHoe B napameTtpe Al-9). AsapuiiHas cuTyauusi BO3HWKaeT npu
BbIXOAE M3MepsieMON BenWYMHbl 3a AOMYCTUMbIA AMana3oH KOHTpons (cMm. Tabnuuy 2.2) wunu npu
BbIXOAE M3 CTPOsi AaTymka (0BpbIB UMM KOPOTKOE 3aMblkaHUe TEPMOMETPOB COMPOTUBIIEHNUS!, 0OpbIB
Tepmonapb! UM YHUPULMPOBAHHOIO AaTymKa).

BHumaHue! Mpubop nHanumpyert:

—  TemnepaTypy «XOIO4HOro cras» — B Crly4ae KOPOTKOro 3amblkaHUsl TepMonapsl;

—  3HauyeHMWe HWXKHEero npeaena avanasoHa — B Cllydae KOpOTKOro 3amblkaHus aatyukos 0...1
B, 0...5 MA, 0...20 mMA 1 obpbiBa aatumkoB 0...5 MA, 0...20 MA;

—  3HauyeHue cepeivHbl AvanasoHa — B Criydae KOpOTKOro 3amblkaHus gatymka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnseT BHELWHUM UCMOSHUTENbHLIM  YCTPOWCTBOM
B COOTBETCTBMM C 3ajaHHbiMK pexumamu pabotbl JIY (cm. n.3.2.4). BuayanbHblii KOHTPOIb
3a paboTon BbIXOOQHOIO YCTPOMCTBA [OUCKPETHOTO TUMa MOXEeT OCYyLeCTBRATLCA OnepaTopoMm
no ceetognony «Kl». 3acBeTka cBeTognoda CUrHanu3vpyeT O NepeBOAe NMOrMYecKoro YCTpowcTBa
1 CBSI3aHHOTO C HUM Bbixofa B cocTosiHne BKITFOYEHO, a rawenue — B coctosiHne OTKIMKOYEHO.

BHumaHume. lNMpu ncnonb3oBaHum aHanorosoro Beixoda (BY tuna U unu Y) ceetoguoa «K1» He
3a[eNCTBOBaH.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexvum NMPOrPAMMWPOBAHUE npegHasHayeH ons 3agaHus U 3anucu B SHEProHEe3aBUCUMYHO
namsite npubopa 3Ha4YeHW nporpamMMMpyeMblX napameTpoB, Tpebyembix Mpu 3KcnyaTauuu.
3afaHHble 3Ha4YeHNs1 NapamMeTPOB COXPaHSITCS B NaMsiTu Npubopa npu BbIKIIOYEHUN NMUTAHUS.

MpumeyaHus

1) Tpwn coxpaHeHUn U3MeHeHHbIX 3HaYeHun napameTpoB b1-0 n b1l-7 BbIXOQHOE YCTPOWCTBO
nepesoguTtcsi B 6esonacHoe coctosiHue, onpegeneHHoe napametpom Al-9. MNpu nameHeHun
ApYrux napameTpoB npmbop octaeTcs B paboyem CoCToSHUN.

2) 3HauveHuss napameTpa bl-7 onpegensieT  TOYHOCTb  OTOOPaXeHWs  MHAMKaLMK
1 MacwTabupyeT 3HayeHuss U Avanas3oHbl napameTtpos Tyct, A, Al-3, Al-4, b1-5 n b1-6.
MacwTtabupoBaHue BbINOMHAETCA MNYTEM YMHOXEHUS TeKyLUMX 3Ha4YeHUn YyKasaHHbIX
napameTpoB Ha KoadhprumMeHT [1O’X], roe X — 3HadeHue napametpa b1-7.

Ecrnn B TeyeHne 20 cek B pexume NMPOMPAMMUMPOBAHUME He npousBoguTcs onepauui
C KHonkamu, Npubop aBToMaTn4eckn Bo3epallaeTcs B pexum PABOTA.
B npubope yctaHOBnNEeHO ABa YpPOBHSI NPOrpaMMUPOBaHUS.
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Ha nepBOoM ypoBHe OCyLleCTBNSIETCA MNPOCMOTP W M3MEHEHWE 3HayYeHu napamMeTpoB
perynupoBaHus: yctaBkm T u ructepesmca A gna kaxgoro J1Y. Bxog Ha nepsbii ypOBEHb

nPar,
nporpaMmmMmunpoBaHusa ocyulecTendaeTca KpaTKOBPEMEHHbIM Haxatnem Ha KHOMKY

MocnepoBaTtenbHOCTb paboTbl ¢ NPMOOPOM Ha NEPBOM YPOBHE NPOrpaMMypoBaHus MpuBedeHa Ha
pucyHke 6.1.

777 T
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o 00 ® O O cC @ O nror
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i Pexum

E Ga.qaune YCTaBKW GaﬂaHHe rMcTepeanca

! ana ny ana ny

i (MameHeHne (nameHexue ot 0

B AWana3cHe N0 BEPXHEro npegena

H paboTel gartyuka) paboTel garuka)

PucyHok 6.1 — MNocnegoBatensHOCTbL pa6oThbl ¢ NnpuGopom
Ha NepBOM YpOBHe NporpaMmMuUpoOBaHus
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Ha BTOpoM ypoBHe nporpaMMMpOBaHUS OCYLLECTBMSETCA MNPOCMOTP W  Heobxogumoe
M3MeHeHVe (YHKUMOHANbHbIX MNapaMmeTpoB npubopa. PyHKUMOHamnbHble MapaMeTpbl npubopa
pasgeneHsl Ha rpynnel A 1 b. B rpynne A HaxogdATca napameTpbl, onpeaensowme fnorvky paboTbl
npubopa. B rpynne b — napameTpel, 0TBEYatoLLMe 3a HaCTPOIKy M3MepUTENbHOM YacTu npubopa.

MogpobHoe onucaHne napameTpoB nNpuBeaeHo B MpunoxeHnn B.

Bxog Ha BTOpOM ypoBeHb MpPOrpaMMUpPOBAHUS OCYLLECTBMSETCA HaxaTuem WU yaepXuBaHueMm

KHOMKM ’E He MeHee 3 cekyHa. MocnenoBaTensHOCTY NpoLeaypbl NPorpaMMUpoOBaHus Npudopa Ha
BTOPOM ypoBHe An1s 06eunx rpynn napaMmeTpoB nNpmBeaeHbl Ha pucyHkax 6.2 - 6.4.

[ns 3aWwmTbl NapaMeTpoB OT HECAHKLMOHMPOBAHHOMO 13MEHEHUs paboumnx pexmmoB B npuéope
cnyxaT napameTpbl  cekpeTHocT AO-O 1 b0-0, B KOTOPbIX yCTaHaBNMBaeTCsa 3anpeT Ha U3MeHEeHVe
napameTpoB COOTBETCTBYIOLLEN rPYMMbl M NapameTpoB perynuposaHus. MNpu ycTaHoBMeHHOM 3anpeTe
paspeLuaeTcsi TONbKO MPOCMOTP paHee 3afaHHbIX 3HAaYEHW NapameTpoB 3TVX rpyn.

[JocTyn K 3TUM NapamMeTpamM CEKPETHOCTM OCYLLECTBNAETCS TONbKO Yepes KoAbl:

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

BHumaHue! [1ns Bo3BpaTa BCEX 3aBOACKMX YCTAaHOBOK Heobxoanmo HabpaTb ko 118.
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1| Pexum
PABOTA

YnepxueaTe
He MeHee npor

3 cekyHA

3aeepweHue — ]
3aAaHus --- H |
napameTpos

i rpynnel A
¥ (cm. puc. 6.3)

YcTaHoBka

Kofa Bxoaa

B npoueaypy
A I0CTUPOBKN

neor

or ‘ AN napameTpoB

+(CM. puc. 6.4)

i YcTaHoBKa 3HaqeHWit

PucyHok 6.2 — NocnepoBaTenbHOCTL pa6oThbl ¢ Npubopom

Ha BTOPOM ypOBHEe NporpaMmMmpoBaHus
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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 paboTkbl ¢ Npubopom
Ha BTOPOM YpOBHe NPOrpaMMMpoOBaHUA ANS rpynnbl napamMeTpoB «A»

50




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

Y

YcTaHoBka
A auaﬂeuuﬁ

3aBepuieHse 3afaHun
napameTpoB rpynnk b

A

PucyHok 6.4 — NocnepoBaTenbHOCTbL paboTkbl C Npubopom
Ha BTOPOM ypOBHe NporpamMmM1MpoOBaHuUs AN rpynnbl napameTpoB «b»
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7 TexHu4yeckoe obcnyxuBaHue

7.1 TexHuyeckoe obcnyxuBaHne npubopa NPOBOAUTCS He pexe OAHOro pasa B LeCTb MecsiLeB
1 COCTOMUT B NPOBEpPKE KpenneHuns npnbopa, BUHTOBLIX COEQNHEHUIA, a TakKe yAaneHuu nbinv 1 rpssu
C KnemMmmHuka npmbopa.

7.2 Moepky npubopa NpoBOAAT opraHbl, aKkpeAUTOBaHHbIE Ha NpaBo MoBepku. TpeboBaHWs K
noBepKe, NOPSAOK, OCHOBHbIE 3Tanbl NpoBeAeHNs onpeaenstoTces metoamkon MU 3067-2007.

MeToanka noBepku NocTaBnseTcs No TpeboBaHMIO 3akasynka.

MexnoBepoyHbI MHTepBan — 3 roaa.

7.3 Topsigok AencTBMI NpK IOCTUPOBKE NpuBeaeH B [MNpunoxeHun E.

BHumaHue! HOcTnpoBky npubopa [AOSMKHbI BbINOMHATH NULA, MMEKLUME COOTBETCTBYHOLLYIO
KBanudukaumo n Heobxoammoe o6opyaoBaHue.

8 MapkupoBka npubopa
Ha kaxgblii npubop HaHocATCA:

—  HaMMeHoBaHWe NPeanpUATUS-M3roTOBUTENS;

—  obo3Ha4yeHune npubopa n ero moanduKaLmu;

—  obo3HayeHue Kknacca TOYHOCTH;

—  n3obpaxeHue 3Haka yTBepxaeHVs TMna cpeacTea U3MepeHus;
—  obo3HayeHne HanpsKeHUs 1 YacTOoTbl NUTaHUS;

—  TOA U3roTOBMNEHWS;

—  WTPpWX-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 usaenui npu nepecsinke noytor no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

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

—  TemnepaTypa OKpyxatLlero Bo3ayxa oT MuHyc 25 go +55 °C ¢ cobnogeHnem mep 3almTbl
OT yAapoB 1 BUGpauuis;

—  OTHOCUTernbHas BRaXHOCTb Bo3fyxa He Goree 95 % npu Temnepartype +35 °C un Gonee
HW3KMX TemnepaTypax 6e3 KoHaeHcaumn Bnarv;

—  TpaHcnopTUpOBaHWe AoMnyckaeTcsi BCEMU BUAAMU 3aKPbITOrO TPaHCMNopTa;

—  TpaHCnopTWpOBaHWe aBMaTPaHCMOPTOM [OMKHO MNPOM3BOAWUTLCA B OTannuBaeMblxX
repMeTUYHbIX OTCEKaXx.

—  XpaHeHve npubopa B ynakoBke AOMYyCcKaeTCs Npy CreayloLwWwmx YCrnoBusx:

—  Temnepatypa OKpyxallLlero Bosayxa ot +5 go +40 °C;

—  OTHOCUTenbHas BnaxHoOCTb Bo3gyxa He 6onee 80 % npu TemnepaType +35 °C;

—  XpaHuTb Npubop HeobXOAMMO B KapPTOHHON Tape B 3aKpbITbIX OTanMBaeMbIX NOMELLEHUSIX.
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11 KoMnnekTHOCTb

Mpubop 1 wr.
Macnopt 1 aKa3.
PykoBoacTBO no akcnnyaTtaumm 1 3ka.
[apaHTUHbBIN TanoH 1 aK3.

Mpumeuanne - MWarotoButenb ocTaBnseT 3a CcobOW MpaBO  BHECEHWS  [OMOSHEHWN
B KOMMIEKTHOCTb u3aenus. MonHas KOMNMeKTHOCTb yKasaHa B nacnopTe KOHTponnepa.

12 MapaHTUMHbIe 06A3aTenbCTBA

12.1 W3rotoBuTenb rapaHTupyeT cooTBeTcTBMe npubopa TY npu cobniogeHun ycnosuii
3KCnnyaTaumm, TPaHCNOPTUPOBAHUS, XPAaHEHUS 1 MOHTaXa.

12.2 MapaHTUHBIA CPOK AKChnyaTaummn — 24 Mecsaua Co OHS NPOSaxXK.

12.3 B cnyuae Bbixoga npubopa 3 CTposi B TeYeHUe rapaHTUMHOro cpoka npu cobniogeHun
nonb3oBaTenem YCroBUI 3KCMyaTauumn, TPaHCNOPTMPOBAHUSA, XPaHEHUS Y MOHTaxa npeanpustue-
N3roToBUTENb 0653yeTCA OCYLLECTBUTL ero 6ecnnaTHbIN PEMOHT UK 3aMeHy.

12.4 B cnyyae HeobX0AMMOCTW rapaHTUMHOTO W MOCTrapaHTUMHOIO PEMOHTa MPOAYKUUK
nonb3oBaTenb MOXeT 06paTUTbCA B MOOON M3 perroHanbHbIX CEPBUCHBIX LIEHTPOB, agpeca KOTOpbIX
npuvBeAeHbl Ha calTe KOMNaHUU: WWW.OWEN.ru 1 B rapaHTUAHOM TaroHe.

BHumaHue!

1. FapaHTUiiHbINA TamnoH He AeicTBuUTeNneH 6e3 aaTthl NPOAaXW U WTaMna npoaasua.
2. KpenexHble aneMeHTbl BKNaabliBaTh B KOPOBKY HE HYXKHO.
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MpunoxeHue A. FabapuTHbIN YepTex
Nnuesan naHenb Wuta

2)

— o
o
o0 1

000

|
L -

PucyHok A.1 — N a6apuTHbIN U YCTaHOBO4YHbIN 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 NOAKINI0YeHNs npubopa.

BcTpoeHHbIiA

Mutanue Bbixog Bxog WCTOYHUMK NUTaHNA
r A Al r A Al r A ar A ]

[ ~7- ] [ 12 ] I [ I [ I +24B]
| ~1+] [ 11 [ 1-3 | | [ 11 ] 1-2 | 1-3 |-24B |

PucyHok B.1 — KnemmHas konoaka npubopa

1 ]
i -Un
E::I»-- I— Bblxoﬂ x-1 — l;' Bblxon x.1 N—_e‘
I_; Bbixog X-2 [ g Buixop X-2 U
Bbixog X-3 | T R *Un
d o Bobixog X-3 VD1
PucyHok B.2 — Cxema nogknio4yeHus PucyHok B.3 — Cxema nogknto4yeHus
Harpy3km k BY tuna P Harpy3ku Kk BY tuna K
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Da3a
R2

R1
- (5... 20 (47... 68 Om)
Beixog X-1 o o

0.1x630 B

@ Bbixog X-2
Bbixog X-3

Buixon X-1l

@ Buixog X-2
Bbixopg X-3

R1
(5... 20 Ruarp N

KOm) — N

PucyHok B.5 — Cxema nogknto4eHus k BY tTuna C gByx Tupuctopos,
NOAKNIOYEHHbIX BCTPEYHO-NapannenbHoO
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Bbixog 1-1

R1
(47... 68 Om)

C10.1x630 B

Bbixog 1-3

Bbixog 2-1

R3
(47... 68 Om)

C20.1x630 B

Bbixopg 2-2

Bwbixon 2-3

R5
(47... 68 Om)

C30.1x630 B

+H—¢ o|}—9 o{l—e

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

U
wan 1 Boixop X2 ——4
4..20mA L BLixog X-3 —R|:J——-¢U
H -un
(0.... 1000 Om)

PucyHok B.7 — Cxema noakn4YeHUs Harpyskm
k BY tTuna

jo0om | BEIXOA X-1
-+—{__1— Buixop X-2

+6B _{ Beixop X-3

PucyHok 5.9 — Cxema noakn4YeHUsA Harpyskm
kBY tuna T

TeeppoTensHoe
pene
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+Un

Beixog X-1 ——¢&

uan 1 Bobixoa X-2
0.-10mA | B, ixon X-3

R
(2... 10 kOM)

PucyHok 6.8 — Cxema nogknto4yeHus
Harpy3km Kk BY tuna y

Bxog X-1
Bxopg X-2
i Bxop X-3

TC

PucyHok B.10 — Cxema nogknio4yeHus
TepMoMeTpa CONPOTUBMEHUSA



Bxoa X-1 ) + Bxog X-1
+
™ Bxoa X-2 Bxoa X-2
C BXOFI X-3 . BXOA X-3
PucyHok B.10 — Cxema nogkn4yeHus PucyHok B.11 — Cxema noakn4eHus
TepMoaneKTpuyeckoro npeobpasoBarens aKTUBHOTIO AaTyuKa C BbIXOAOM B Buae

HanpsikeHusa -50... 50 MBunn 0... 1 B

[T Bxoa X1
Bxopg X-2
Bxopa X-3

PucyHok B.13 — Cxema nogkno4yeHuss akTUBHOToO gaT4yuka
C TOKOBbIM BbixogoMm 0... 5, 0... 20 unun 4... 20 MA
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B Tabnuue B.1.

Ta6nuua B.1 — lNepeyeHb nporpaMmmMmMpyeMbIiX NnapaMmeTpoB

MpunoxeHue B. NMporpammupyembie napameTphbl
Mpunoxenne comepxut [lepeyeHb nporpaMMupyeMbix NapameTpoB npubopa,

npuBeaEHHbIN

MNapameTtp Honyctumble 3HayeHnsi | KommeHTapum | 3aBopckas
O6osHaueHue | HassaHnue ycTaHoBKa
OcHOBHble NapaMeTpbl perynuposaHus

*Tycr YcraBka ans perynvpyemon | —999...9999 [en .mam.] 30.0

BENUYMHbI
*A 'mcTepesnc komnapatopa 0...9999 [ea .mam.] 1.0
unu nonoca
NPOMOPLIMOHANBLHOCTM
[M-perynsatopa
pynna A. MapameTpbl, onucbkiBaloLLMe NOrMKy paboTbl npuéopa
A0-0 MapameTp cekpeTHocTn AnsA | 01 — PaspelueHo nameHsiTb 01

rpynnsl A

napameTpbl perynmpoBaHus
1 napameTpbl rpynnbl A;

02 — 3anpeLLeHo U3MeHsITb
napamMeTpbl rpynnbl A, Npu
3TOM BO3MOXHO U3MEHSITb
napameTpbl PerynupoBaHus;
03 — 3anpeLLeHo N3MeHsTb
napameTpbl rpynnbl A, a
Takke napameTpbl
perynvpoBaHmsi.
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MpogomkeHne Tabnuubl B.1

MapameTp OonycTumblie KommeHTapuu 3aBoackas
0O603HavYeHne HasBaHue 3HavYeHus yCTaHOBKa
Al-1 Pexum paboTbl OFF — BbIKIMIOYEHO; oFF
Yy 01 — YCTPOMCTBO CpaBHEHWUS: NPSIMOM

rmctepesuc (4ns Harpesarens);

02 — YCTPOMNCTBO CpaBHEHWS: 06paTHbIN
rmcrepesunc (ans oxnaguTens);

03 — YCTpOWCTBO CpaBHEHUS:
M-o6pa3Hasn xapakTepucTuka;

04 — YCTPOWCTBO CPaBHEHWSI:
U-obpasHas xapakTepucTuKa;

05 — lM-perynatop: NpsAMo NponopLumno-
HanbHbIN 3aKOH (HarpesaTenb);

06 — MN-perynsitop: o6paTHO NponopLmo-
HanbHbIN 3aKOH (0XNaguTensb);

07 — Pernctparop
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MpopomkeHne Tabnuua B.1

MapameTp Donyctumbie KommeHTapum 3aBoackas
O6o3Ha4yeHue HasBaHue 3Ha4YeHus yCcTaHOBKa
*Al-3 HwxkHuin npegen —999...9999 Moka3saHwe npunbopa, 0.0
perucTpaumv ans cootBeTcTBytoLee 0.0, paBHO
Yy BENUUYUHE ToKa pernctpauum 4
MA nipu pabote npubopa B
pexume nameputernb-
perucTpaTtop
*Al-4 BepxHui npegen —999...9999 100.0
perucTpaumu ans
Ty
Al-5 3agepxka 0...99 [cex] 0
BKMOYeHus BY
Al-6 3apepxkka 0...99 [cex] 0
BbIKIOYeHNs BY
Al-7 MuHumaneHoe 0...1000 [cex] 0
BPEMs1 HaXOXAEHs!
BY Bo BKto4eHHOM
COCTOSIHUM
Al-8 MuHUMansHoe 0...1000 [cex] 0
BPEMs HaXOXAEeHUst
BY B BbIKITIO4YEHHOM
COCTOSIHUM
A1-9 CoctosiHve BY npu oFF BbIKIIOYEH oFF
HencnpaBHOCTU (0 % moluHocTH )
on BKITHOYEH

(100 % moLLHOCTK )

63




Ta6bnuua B.1 — NpogomkeHne

MapameTp Odonyctumbie KommeHTapumn 3aBoackas
O6o3HaueHue | HaszBaHue 3HaYeHus yCTaHOBKa
pynna b. NapameTpbl, onncbiBalowme U3MepeHUsi 1 UHANKaLMIo
b0-0 [MapameTp cekpeTHOCTM 01 — pa3peLleHO U3MEHSITb 01
ansa rpynnel b napameTpbl rpynnel b
02 — 3anpeLleHO N3MEHSTb
napameTpbl rpynnbl b
b0-5 Pexunm 6bicTporo oFF BbIKIOYEH oFF
nsmepeHus on BKIIlOYEH
b1-0 Kop Tna gatyumka, 01 — Cu 50 (¢=0,00426 °C %)

pa6oTaloLLero Ha Nepeom
KaHane

09 — 50M (2=0,00428 °C ™)

07 — Pt 50 (¢=0,00385 °C ™)
08 — 500 (2=0,00391 °C )

00 — Cu 100 (¢=0,00426 °C %)
14 — 100M (a=0,00428 °C %)
02 — Pt 100 (¢=0,00385 °C ™)
03 — 1000 (a:=0,00391 °C %)
29 — Ni 100 (¢=0,00617 °C ™)
30 — Cu 500 (¢=0,00426 °C %
31— 500M (0:=0,00428 °C ™)
32 — Pt 500 (a:=0,00385 °C %)
33 — 5000 (0:=0,00391 °C )
34 — Ni500 (a=0,00617 °C %)
35 — Cu 1000 (a=0,00426 °C ™)
36 — 1000M (0=0,00428 °C ™)
37 — Pt 1000 (¢=0,00385 °C %)
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MpogomkeHne Tabnuubl B.1

MNapameTtp Oonyctumbie KommeHTapum 3aBoackas
O6o3Ha4yeHue HasBaHue 3Ha4YeHus yCTaHOBKa
38 — 10000 (¢:=0,00391 °C ™)
39 — Ni 1000 (¢:=0,00617 °C ™)
15 — 53M (0=0,00426 °C )04 — TXK (L)
20 — TXKK (3)
19 — THH (N)
05 — TXA (K)17 - TN (S)
18 — TNM (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 — Hanps»keHwue -50...+50 mB
13 — Hanpsixenue 0...1 B
OFF — BbIknoYeH
b1-1 Koppekuus «casur -50.0...+50.0 CymmupyeTtcs ¢ 0.0
XapaKTepUCTUKN» N3MEpPEHHBIM
3HaYeHvem
b1-2 Koppekuus «HaknoH | 0.900...1.100 M3mepeHHoe 1.000
XapaKTepUCTUKN» 3HayeHne
YMHOXaeTcs
Ha 3afaHHbI
KO3 punumeHT
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o3Ha4yeHne

HasBaHue

Oonyctumble
3Ha4YeHus

KommeHTapum

3aBopckas
yCTaHOBKa

b1-3

Pexum paboTbl BbIMUCTIMTENS
KBa[paTHOro KOPHsi

oFF

BbIKIKO4Y€eH

on

BKJTHOYEH

oFF

*b1-5

MokasaHwe npu-6opa gns
HWXHero npegena
YHUOULMPOBAHHOTO BXOAHOIO
curHana

—999...9999

0.0

*b1-6

MokasaHve npubopa ansa
BEpXHero npeaena
YHUULIMPOBAHHOIO BXOAHOIO
curHana

-999...9999

100.0

b1-7

MonoxeHune AecATUYHOM
TOYKM NPU UHAUKALUN
napamMeTpoB NepPBOro kaHana

0,1,2un3

Cm. n. 6.2,
MpumeyvaHue 2

b1-8

Monoca undposoro gunbTpa

0.0...30.0

[eq. nam.]

30.0

b1-9

MocTosiHHas BpemeHm
uncpoBoro unbTpa

0...99

[cek]
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OKoH4YaHue Tabnuubi B.1

MpumeyaHnsa
B 3aBucmmocTu oT Mogmdmkaumm npubopa n TeKyLUMX HAaCTPOeK YacTb NapameTpoB UMK NX 3HAYEHUS
MOryT ObITb CKPbITHI. YCNOBKS AOCTYNHOCTW ANS peAakTUPOBaHUS U BO3MOXHbIE 3HaYeHNs
OoTAenbHbIX MapameTpoB creayowme:
1) Ons napameTtpa Al-1 AOCTYMNHbI 3HAYEHUS:

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

— 05...07 n oFF, ecnu BY aHanorosoro tuna.
2) MapameTtpbl A1-3 u Al-4 gocTynHbl ANs peaakTupoBaHusi, ecnu J1Y paboTtaeT B kavecTBe
peructpaTtopa (COOTBETCTBYeT 3HayeHuto napameTpa Al-1 = 07).
3) Mapametpbl Al-5...Al-8 gocTynHbl ANS pegakTMpoBaHus, ecnu J1Y paboTaet B kadyecTse
YCTPOWNCTBa CpaBHEHMWs (COOTBETCTBYET 3Ha4YeHuto napameTtpa Al-1 = 01...04).
4) MapameTtpsbl b1-3...b1-6 gocTynHbLI ANS peAakTUPOBaHWSA, CNM Ha BXOAE UCMOMb3yeTcs
YHUULMPOBaHHBIN AaTymK (COOTBETCTBYET 3HaYeHuo napameTpa b1-0 = 06,10...13).
* — OTMeYeHbl NapameTpbl, 3HA4YEHNSI KOTOPbIX MEHSIIOTCS 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 COMPOTMBIEHUSI NO
OBYXMPOBOAHON CXEMe.

CoeguHeHne TepmowmeTpa C I'IpM60pOM no ,D,ByXI'IpOBOp,HOVI cXeme npoussoanTcA B Cllyvae
HEBO3MOXXHOCTM MWCNOMb30BaHUS TPEXMNPOBOAHOW CXeMbl, Hanpumep npu YyCTaHOBKe 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 NEepeMblYkM Mexay koHTaktamu Bxoag X-1 n Bxog X-2
KNeMMHUKa npubopa, a ABYXNPOBOAHYIO NIMHUIO NMOJKMIOYNTEL, COOTBETCTBEHHO, K KOHTaKTam
Bxop X-2 n Bxog X-3.

2) TNoakntounTb K MPOTMBONOMOXHBIM OT NpMbopa KOHLAaM MMHUK CBA3WM «TepMOMETp-npubop»
BMECTO TepMOMeTpa Mara3vH COMpOTUBIIEHWA C KnaccoMm TOYHOCTM He 6Gonee 0,05
(Hanpumep, P4831).

3) YcTaHOBUTb Ha MarasuHe CONPOTUBIIEHWI 3HAYEHWE, paBHOE COMPOTUBIEHMIO TepMOMeETpa
npu Temnepatype 0 °C (B 3aBMCUMOCTM OT TUNa AaTynka).

4) TopaTb Ha npubop nuTaHve un Yepes 15-20 cek MO MoOKasaHWsAM LMGPOBOro MHAMKaTopa
onpeaennTb BENUYMHY OTKIIOHeHUst TemnepaTypbl 0T 0 °C no KaXaoMy KaHany U3MepeHust.

5) BBecTu B namsTb npubopa 3HauyeHWe KOPPEKUMWU «CABUI XapakTEPUCTUKM» ANS KaxOoro
kaHana (b1l-1 wn b2-1), paBHoe no BenuyMHe MokasaHusM npubopa U B3ATOE C
NPOTVBOMOMOXHBIM 3HAKOM.
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6) [NpoBepuTb MPaBWMBHOCTb 3af4aHUSA KOPPEKUUW, AN Yero He M3MEHSIS 3HavyeHus Compo-
TUBNEHUS Ha MarasuHe, nepesBecT Npubop B peXuMM WU3MepeHus TemnepaTypbl U
ybeaunTbcs, 4TO Npu 9TOM ero nokasaHusi pasHbl 0+0,2 °C.

7)  OTkmounTb NUTaHne ¢ Npubopa, OTCOEANHUTL MMHMIO CBSA3M OT MarasnHa CONpOTUBIEHNUN 1
NOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINONHEHNs yka3aHHbIX AENCTBUIN NPUGOp roToB K AanbHelwen paboTe.
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MpunoxeHwne [1. Bo3aMOXHble HeMCNPaBHOCTU U CNOCOObI NX

yCTpaHeHus
B tabnuue .1 npeactaBneHbl BO3MOXHbIE HEUCTPABHOCTU U CNOCOObI MX YCTPaHEHUS!.
Tabnuua 0.1
lMposiBneHune Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
Ha Al dE [aHHble elle He roToBblI. MopoxpaTb 2...3 cek.
VHAMWKa- MpoBepnTb paboTOCNOCOBHOCTL AATYMKOB
Tope OCL.H | Temnepatypa «xonoaHoro crast» MpoBepuTb TEMMNEPATYPy OKPYXatoLLero
B BbILLE JOMYCTUMOW (Neperpes Bo3ayxa (He AomkHa npesbiwaTtb 50 °C)
pexvme npubopa)
PABOTA | nr) 1 | TemnepaTypa «xOnoaHoro cnasi» MpoBepuTL TEMNEPaTypy OKPYXKatLLEro
oToBpa- : HVKe JoMyCTUMOW Bo3ayxa (He JomkHa 6biTb Hke +1 °C)
Xarotes: (nepeoxnaxgeHve npudopa)
HHHH BbluMcneHHoe 3HaueHne BXOaHOM CeepuTb Ko faTumka B napameTpe b1-0 ¢
BEMYMHBI BbILLIE AOMYCTUMOTO aKkTMyeckn NoACOeANHEHHBIM AaTYNKOM
npegena
Ll BbluMcneHHoe 3HaueHne BXOaHOM CeepuTb Ko AaTumka B napameTpe b1-0 ¢
BEMYMHBI HVXKe AONYCTVMOro aKkTMyeckn NoACOeANHEHHbBIM AaTYNKOM
npegena
OB6pbIB MM KOPOTKOE 3aMblKaHne MpoBepnTb paboTOCNOCOBHOCTL AaTuMKa
yHMBepcanbHoro gatymka 4...20 MA
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MpogomkeHue Taénuubi .1

MNposiBnexue Bo3moxHas npuymHa Cnoco6 ycTpaHeHus
|- -/ O6pbIB TepMomMeTpa [MpoBepuTb paboTocnocobHOCTL
COMPOTUBIIEHNS N Aatuvika

TEPMO3IIEKTPUYECKOrO
npeobpasosatens. [Ans
yHUpMLmpoBaHHoro gatymka 0...1 B
curHan Ha Bxoge npubopa
npesbiwaet 1,1 B
nooon KopoTkoe 3amMblkaHre TepMomMeTpa MpoBepuTb paboTOCNOCOBHOCTL
CONpOTUBIIEHS! Aartivika
H BbluMcneHHoe 3HaveHve Bhille M3meHnTb paspsgHocTb 3
[0NyCcTMMOro npegena uHankaumm VHOVLIDYEMbIX 3HaYEHI
la BbluncneHHoe 3HaveHue Huxe
[0MyCTUMOro npegena HauKaumm

3HayeHve Temneparypbl
Ha uHQUKaTope B pexume
PABOTA He co-
OTBETCTBYET pearbHoW

HeBepHbIN Ko4 TMNa aatynka

B napameTpe b1-0 3agaTb kog,
COOTBETCTBYIOLLNA
MCMOmNb3yeMoMy OaTymKy (CM.
Mpunoxexune B)

BeegeHbl HeBEpHble 3Ha4YeHuA
«caBuUra XxapaktepucTtuku» u
«HaKJ10Ha XapakKTepUCTUKN».

B napametpe b1-1 ycraHosuTb 0.0, B
b1-2 yctaHoBuTb 1.000 (CMm.
MpunoxeHue B)

MCﬂOﬂbSyeTCﬂ AByxnpoBoaHasa
cxema coegnHeHunsa an6opa C
AaT4ynKkom

Mpownssectn coeamHeHue no 3-x
NPOBOAHON CXeme unu
BOCMONb30BaATLCS
pekomeHgaumamu (cm. Mpunoxexvie

n
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MpogomkeHue Taénuubi .1

MposiBneHue

Bo3MoxHas npMymMHa

Cnoco6 ycTpaHeHust

[LericTere anekTpoMarHUTHbIX
romex.

OKpaHMpOBaTb NINHMIO CBA3N
AaTtuyuka ¢ npubopom, aKkpaH
3a3eMNNTb B OHOM TOYKE.

Ha WHOWKaTOpe Npu Hann4un
TOKOBOro curHana
OTOGpa)KaIOTCFI Hynu

HeBepHoe noaknoyeHve gatyvka
K npnbopy

MpoBepuTb cxemy
NOAKMoYeHNs AaTymka (CMm.
[Mpunoxexve b)

[Mpu HarpeBe TemnepaTypa
yMeHbLUaeTCcst 1 npu
OXNaXAeHUn yBenuynBaeTcs

HeBepHoe coeanHeHue npubopa ¢
TepMmonapou

M3meHnTb nonspHoCTb
NoAKMYeHNs Tepmonapsb! (CM.
[MpunoxexHune B)

He paboTtaeT BbIxogHOE
YCTPOWCTBO

3aaaH HeBepHbIN pexum paboThbl
NOrMYecKoro yCTponucTBa

3apatb B napameTpe Al-1
TpebyeMmblii pexumM paboTbl
(cm. MNpunoxenne B)

[Mpv Brto4eHVM nprbopa
TemrepaTypa OkasbIBaeTCs B 30He
Tyer £ A

MN3mMeHUTb 3HaveHue A

3apgaHa 3afep’Kka BKNn4yeHua
BbIXO4QHOIO yCTpOVICTBa

3agaTtb 3HayeHne napameTpa
Al-5, pasHoe 0 (cMm.
Mpunoxexue B)

BbIxogHoOe yCTpONCTBO He
cpabaTbiBaeT npu
OOCTUXKEHUM 3a0aHHbIX
rpaHuy

BBeaeHo MMHMMarnbHoe Bpems
HaxoXAeHUs1 BbIXOQHOMO
YCTPOMCTBA BO BKIHOYEHHOM WK
(1) BbIKIKOYEHHOM COCTOSIHUM

3agaTtb 3Ha4YeHne napameTpoB
Al-7 n A1-8, pasHoe O (cm.
Mpunoxexue B)

3agaHa 3agepxka BbIKIOYEHNs!
BbIXOZHOrO YCTpOMCTBa

3apaTb 3HaveHve napameTpa
A1-6 pasHoe 0 (cMm.
Mpunoxexune B)
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OkoHuYaHue Tabnuubi 4.1

MposiBneHue

Bo3MoxHas npuunHa

Cnoco6 ycTpaHeHus

HeBO3MOXHO M3MEHUTb
3HayeHust napameTpoB T
nA

BbicTaBneHa 3awmTta ot
N3MEHEHUS YCTaBOK

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

Henb3sa namennTb
napameTpebl rpynnel A
n(mnu) b

BbicTaBneHa 3awuTa ot
N3MEHEHMUS YCTaHOBOK

B napameTpe AO-0 n b0-0
3agatb 01
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MpunoxeHue E. OcTupoBka npubopos
E.1 O6wue ykasaHusa

I‘OCTVIpOBKa OOJDKHA npon3BognTbCA TONbKO KBaI'IVICbVILl,I/IpOBaHHbIMI/I cneunanncrtamun
METPONOrn4yecknx cny>|<6 npn yBenu4eHnn norpewlHoCcT U3MepeHUa BXOAHbIX MapamMeTpoB CBepx
YCTaHOBJ1€HHbIX 3HaveHun. Mpon3BOaNTCA HOCTMPOBKA TOMbKO aHasrioroBblX BbIXOAOB. YHMBepcCarbHble
BXO4bl np|/|60pa 06naaatoT BbICOKOW TOYHOCTBIO N3MepeHnda n He Tpe6y|0T HOCTUPOBKN.

E.2 OcTnpoBKa BbIXOAHbLIX LUchpoaHanoroBbix npeobpasoBarenen
«napameTp-Tok» 4...20 MA (Bbixog Tuna W)

MogkniounTb K OCTUPYEMOMY BbIXOAY Harpysky Ry, M BonmbTMeTp cornmacHo pucyHky E.1. B
Ka4yecTBe Ry MOXHO mcnonb3oBaTb Mara3uH conpotuBneHuni P4831 nnu nogobHbIM eMy C KnaccoMm
TOYHOCTM He Gonee 0,05, a kayecTBe BONMbTMETpa — NPMOOP C KNaccoMm TOYHOCTU He Gonee 0,05,
Hanpumep B1-12. YcTaHOBUTbL HA MarasmHe 3HadeHue conpoTuenerms 500,00 Om.

Mopatb nuTaHne Ha npubop. Ha uudpoBom uHAmkaTope npubopa oTobpasutcs Tekyluee
3Ha4eHne namepsieMow BenunynHel. MNpnbop Haxoautcs B pexxkume PABOTA.

FOcTupoBka 3akntovaeTcss B noabopke Ko3dMUUMEHTOB ANS MUHUMANbHOMO U MakcuMarbHOro
3Ha4eHuWs1 BbIXOQHOTO ToKa.
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R=500,00 Om
-] I

PucyHok E.1

IOCTMPOBKa MUHUMarNbHOro 3Ha4eHusa (4 MA) BbIXOQHOrO TOKa:

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

P YA
3aaaTtb KHOMKaMu IZ 1 M sHauenme kopa tocTrposku: 200;

nPar,
HaXaTb KHOMKY . Ha LlI/Id’.)pOBOM nHgukKaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u6opa, cooTBeTCcTBYyOLee MUHUMarlbHO BO3MOXXHOMY 3HA4Y€HUI0 BbIXO4HOIO TOKa;

A, g

KHOMKamu " Ha nuueBow naHenu npubopa ycTaHOBUTL Takoe 3HavyeHue napameTpa
nogbopa Ha wHAukatope npubopa, 4TOOLI nNageHve HanpskeHus Ha MarasuHe
conpoTtueneHuit bbino pasHo 2,00+0,02 B (4TO COOTBETCTBYET MUHUMANbLHOMY TOKY 4 MA).
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HaXkaTb KHOMKY ’E Mpubop nepenget B pexxum PABOTA.

KOcTupoBKa MakcMManbHOro 3Ha4yeHusi (20 MA) BbIXOQHOTO TOKa:

BOWTU B PEXUM 3adaHus Koaa nyTeM Haxatua n yaepxaHua He MeHee 3 CEeKyH[ KHOMKKU

neor.,
)

A
3agaTtb KHoMKaMu IZ 1 M sHauenme koaa tocTmposku: 201;

nPar,
HaXaTb KHOMKY ’: Ha LlI/Id’.)pOBOM nHgukKaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u,6opa, cooTBeTCTBYHOLEee MUHUMarIbHO BO3MOXXHOMY 3HAa4Y€HUI0 BbIXO4HOIO TOKa;

KH Ig [g 7

onkamm " Ha nuueBow naHenu npubopa ycTaHOBUTL Takoe 3HavYeHue napameTpa
nogbopa Ha wHAMkatope npubopa, 4TOObI NajeHVe  HanpsPKeHWst  Ha  MarasvHe
conpoTtuenexHun 6uino pasHo 10,0+0,1 B (4TO cooTBeTCTBYET MakcumaribHOMy Toky 20
MA). OTO 3Ha4yeHne KOHTPONMPYeTCs MO NoKasaHUsaM BonbTMeTpa B1-12.

76



—  HaxaTb KHOMKY ’E Mpubop nepeniget B pexum PABOTA.

Sy )

L

B1-12

E.3 KOcTnpoBKa BbIXoAHbIX LUcdpoaHanoroBbix npeobpasoBartenen
«napameTp-HanpsbkeHue» 0...10 B (Bbixog Tuna Y)

MopgkniounTe K OCTUPYEMOMY BbIXOAY Harpy3ky Ry, m BonbTMeTp cornmacHo pucyHok E.2. B
KavecTBe Ry MOXHO WMCMONb30BaTb Mara3wH conpoTueneHwin P4831 unu nofgobHbIi eMy C Knaccom
TOYHOCTM He Bonee 0,05, a kayecTBe BoNMbTMETpa — NpuMbOP C KNaccoMm ToyHOoCTU He Honee 0,05,
Hanpumep B1-12. YcTaHOBWTb Ha MarasvHe 3HaveHue conpoTtuenenus 2000,00 Om.

Mopatb nutaHne Ha npubop. Ha undposom uHAMKaTope npubopa oToGpasuTcs Tekyliee
3HayeHve nsmepsiemon BenuuuHel. Mpubop Haxogutces B pexxume PABOTA.

HOcTupoBka 3akntovaeTcs B Noabopke KOIPMUUMEHTOB AN MUHUMANbHOMO M MakcuMarbHOro
3HaYeHNs BbIXOAHOMO TOKa.
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2TPM1
Bexon X-1
Beaxog X-2
Bexog X-3

24B _,\_T
+24 B

B1-12

PucyHok E.2

HOcTupoBka MMHUManbHoro 3HaveHus (0 B) BbIxogHOro HanpsikeHus:

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

P YA
3aaaTtb KHOMKaMu IZ 1 M sHauenme kopa tocTrposku: 200;

nPar,
HaXaTb KHOMKY ’: Ha LlI/Id’.)pOBOM nHgukKaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u,6opa, cooTBeTCcTBYyOLee MUHUMarlbHO BO3MOXXHOMY 3HA4Y€HUI0 BbIXO4HOIO TOKa;

ALY ’
KHOMKamu " Ha nuueBow naHenu npubopa ycTaHOBUTL Takoe 3HaYeHue napameTpa
nogbopa Ha uHAukaTope npubopa, 4TOOLI MageHne  HampsXkeHus  Ha  marasvHe
conpoTuBneHnn 6bino  pasHo 0,00+0,02 B (4TO COOTBETCTBYET MUHUMAIbLHOMY
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HanpskeHuto 0 B). 3To 3HaueHne KOHTPONMpyeTCs No noka3aHusim BonbTMeTpa B1-12;

HaXaTb KHOMKY b | Mpubop nepenget B pexxum PABOTA.

KOcTupoBka makcMmanbHoro 3HadyeHus (10 B) BbIxogHOro HanpsiXkeHus:

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

neor.|,
)

N |1
3agaTb KHOMKamMu IZ 1 ™ sHauenne Koga tocTupoBku: 201;

near,;
HaxkaTb KHOMKY ’: Ha umdpposom nHavkaTope npubopa NosIBUTCS 3HadYeHWe napameTpa
noa6opa, COOTBETCTBYIOLLEE MUHUMATTEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKa;

Ay i
KHOMKamu " Ha nvuesol NaHenu npubopa ycTaHOBWUTL Takoe 3HayYeHue napameTpa
nogbopa Ha wuHOuMkatope npubopa, 4TOObl MageHue  HanpskeHust  Ha MarasuHe
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conpoTtueneHui 6eino pasHo 10,0+0,1 B (4TO COOTBETCTBYET MakCMManbHOMY HanpsXKeHWIo
10 B). 310 3Ha4YeHWe KOHTpONMpyeTCs No NokasaHnsaMm BonbTMeTpa B1-12.

—  HaxaTb KHOMKY ’E Mpubop nepenget B pexkum PABOTA.
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INucT pernctpaunm nameHeHUn

Homepa nuctoB (cTp. Bcero
Ne ; (et NIUCTOB Aara Moanuckb
U3MEHEHUs1 | U3MEH. 3aMeHeH. HOBbIX | aHHynup. (cTp.) BHeCeHusi
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