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Hactosilee  pykoBOACTBO MO 3KChnyaTauuu  NpeAHa3HayYeHo  Ans  O3HAKOMMEeHWs
obcnyxuBaroLlero nepcoHana € YCTPOWCTBOM, MPUHLUWNOM AEWCTBUS, KOHCTPYKUMEW, MOpSAKOM
aKcnnyaTaumm n obecnyxmnBaHMeM nsmepuTens-perynsitopa MHOroyHKLMOHaNbHOro OfHOKaHanbHoOro
OBEH TPM1 ¢ yHuBepcanbHbiM M3MepUTENbHbIM BXOAOM (B AarlbHENWeM MO TEeKCTY UMEHYeMoro
npubop).

HacTosiee PO pacnpocTpaHseTcsi Ha NpMBopbI UCMOMHEHWI, N3rOTOBIEHHbBIX B COOTBETCTBUM C
TY Y 33.2-35348663-001:2008.

Mpnbop obrnagaeT cneayoWUMN XapakTepUCTUKaMm:

—  BbICOKasi MOMEXOYCTONYMBOCTb K ANIEKTPOMAarHUTHLIM BO3AENCTBUSIM;

—  yHuBepcanbHOCTb npubopa, no3sonsowasa 6onee rmbko ucnonb3oBaTb MpUbOpbLl U
YMEHBLUUTb X HOMEHKITaTypy 3a CYET UCTONb30BaHNS:

—  yHvBepcarbHbIX BXOAOB;

—  BCTPOEHHOr0 UCTOYHMKA AN MUTaHWSI akTMBHbIX AAaT4MKOB HanpsbkeHnem 24 B; BbIXOOHbIX
aHanoroBbIx ycTpoicTs (LJAI) nnu apyrmx H1U3koBonbTHbIX Lenen ACY.



Mpnbopbl M3roTaBNMBalOTCA B PasNMYHbIX WCMOMHEHWSAX, OTNMYaloWMXCa Apyr OT Apyra
KOHCTPYKTUBHbLIM UCMOMHEHNEM U BUAOM BCTPOEHHOIO BbIXOAHOIO YCTPOMCTBA.
McnonHeHunto npubopa COOTBETCTBYET cneaytoLlee yCrnoBHoe 0603HaveHne:

OBEH TPM1 -X. ¥. X

| TexHuueckoe UenonHeHue

| KoHcTpykTUBHOE MenonHexue

TWN BXOAHBIX NEPBUYHBIX M3MEPUTENBHBIX
npeobpasosareneil u(unu) ena
BXOQHOTO CUrHana

| Bup BCTPOEHHOIO BLIXOAHOTO YCTPOHCTBA }—

KoHcTpykTMBHOE McnonHeHue:

H —
-

w11 -
w2 -
1 R

KOpMyC HacTEHHOro KpenneHus ¢ paamepamm 105x130x65 MM 1 cTeneHbto 3awnTsl IP44;
KOpMyC LWMTOBOro KpenmneHus ¢ pasmepammn 96x96x70 MM 1 CTENEHbIO 3aLMUTbl CO CTOPOHbI
nuueson naHenu IP54;

KOpMyC LWMTOBOro KpenneHus ¢ paamepammn 96x96x47 MM 1 CTENEHbIO 3aLLMTbl CO CTOPOHbI
nepegHen naHenu 1P54;

KOpMyC WMTOBOro KpenneHus ¢ padmepammn 96x48x100 MM 1 CTeNeHbIo 3aLUuThl CO
CTOPOHbI NnueBon naHenu IP54.

Koprnyc Ans yctaHoBku Ha DIN-peviky ¢ paamepamu 90%72x58 MM 1 CTENEHbBIO 3aLUTLI CO
CTOpPOHbI NepeaHen naHenu IP20.

[aGapnTHble YepTeXn KOpMycoB NpuBopoB nNpueeaeHbl B MpunoxeHuu A.
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O6o3HavYeHne NepBUYHbLIX Npeobpa3oBaTenen:

Y — yHuBepcarnbHbI U3MepuTenbHbIN BXOS,.

Buabl BcTpoeHHOro BbixoAHoro ycrponcrtsa (BY):

O603HayeHue
Tun BbIXOAHOIO 3rieMeHTa TexHu4eckue napameTpbl
BbixoAa
P KoHTaKTbl 9M1eKTpoOMarH1MTHoro Tok He Gonee 8 A Npu HanpshKeHun He
pene 6onee 250 B (50 'y)
K OnTonapa TpaH3ncTopHasi [MocTosiHHBIN TOK He Gonee 400 MA npu
n-p-n-tuna HanpshxeHun He bonee 60 B
Buixon Ans ynpasneHus BbixogHoe HanpsbkeHune oT 4 Ao 6 B,
T BHELLHUM TBEPAOTENBbHBLIM o
pene NOCTOSIHHbIN TOK He bonee 25 MA
c OnTonapa CUMICTOpHas! Tok He 6onee 50 MA Npu NnepemMeHHOM
HanpsieHuun He 6onee 250 B (50 Nu)
Tok He 6onee 50 MA (Ha kaxayto onTonapy)
C3 Tpw onTonapbl CUMUCTOPHbIE npu NepemMeHHOM HanpsikeHun He 6onee
250 B (50 I'u)
MocTosHHbIN TOK OT 4 Ao 20 MA Ha BHellHen
n LIAI «napameTp-Tok» Harpyske He 6onee 1 kKOM, HanpskeHne
nutaHus ot 12 0o 30 B
MocTosiHHOe HanpsbkeHue oT 0 oo 10 B Ha
Yy LIAM «napameTp-HanpspkeHne» | BHELUHeN Harpyske He meHee 2 KOwm,

HanpshxeHvne nuTtaHus ot 16 go 30 B




1 HasHa4yeHue npubopa

M3mepuTtenb-perynsitop MHOroyHKUMOHanbHbIM ogHokaHanbHein OBEH TPM1 coBmecTHO ¢
nepBuYHbIM nNpeobpa3oBaTenem (AaT4MKOM) nNpedHasHayeH Ans WU3MEPEeHWs W perynvpoBaHus
TemnepaTtypbl U ApYrMx usnyeckux napameTpoB, 3HAYEHWE KOTOPbIX BHELUHWM AATYMKOM MOXeET
6bITb NPeobpa3oBaHO B CUrHasbl NMOCTOSIHHOTO TOKA UMW HAMNPSHKEHWS.

Mpnbop MoxeT ObITb MCMONBb30BaH AN W3MEPEHUS W PerynMpoBaHUs TEXHONOrMYecKnx
NPOLLECCOB B Pa3fMyHbIX OTPACHAX MPOMBILLIIEHHOCTW, KOMMYHAmNbHOrO U CEeMbCKOro X03snCcTBa.

Mpubop no3BonsieT ocywecTBNATb cneayoLwme yHKUNUK:

—  M3MepeHve TemnepaTtypbl Unu Apyrmx OU3NHECKUX BENMUYUH (JABMEHWS, BNAXHOCTW, pacxoda,
YPOBHS U T.M.) B OQHON TOYKE C MOMOLLbIO CTAHAAPTHBIX A4ATHYMKOB, NOAKII0YaEMbIX K YHUBEPCanbHOMY
BXoAy npubopa;

—  perynvpoBaHue n3MepseMol BENMYUHbI MO ABYXMO3NLMOHHOMY (PEnenHoMyY) 3aKOHY;

—  oTobpaxeHWe TeKyllero W3MepeHWst Ha  BCTPOEHHOM  CBETOAMOAHOM  LMPPOBOM
nokasblBatoLLEeM YCTPOWCTBE;

—  chopMupoBaHMe BbIXOOHOTO Toka oT 4 Ao 20 MA unu Hanpsbkenuss ot 0 go 10B gns
permcTpaummn Unn ynpaeneHnst UCNOMHUTENbHBIMA MeXaHn3amamm o [1-3akoHy (Mpu Mcnonb3oBaHUM B
KayecTBe BbIXOAHOrO YCTPOWCTBa Lndpo-aHanorosoro npeobpasosatens (LIAI)).



2 TexHun4eckue XapaKTepucTtukn n ycnosus aKkcnnyartaumm

2.1 TexHUYecKue XxapakTepucTuku npubopa

OCHOBHbIE TEXHUYECKME XapaKTepuUCTVKM Npubopa npueeaeHsb! B Tabnuuax 2.1 — 2.3.

Ta6nuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue

3Ha4yeHue

[Owana3oH HanpsxeHus nutaHus, B:
- ANnsi NpMbopoB C KOHCTPYKTUBHbIM ucnonHexnvem H, W1, W2, O;

- ANsi NpMBopoB C KOHCTPYKTUBHBIM UcnonHeHuem LL11

oT 90 o 245 nepemMeHHOro
TOKa YacTtoTton oT 47 no 63 'y,

oT 90 oo 264 nepeMeHHOro

TOKa YactoTon oT 47 oo 63 'y,
vnn ot 20 pgo 375
NOCTOSAHHOIO TOKa

MoTpebnsiemas mowwHocTb, BA, He Gonee

- ANsi npMbopoB € KOHCTPYKTUBHBIM ucnonHeHnem H, W1, W2, O; 7
- Ans npubopoB C KOHCTPYKTUBHBLIM ucnonHexnuem 11 10
Hanpsi»eHne BCTPOEHHOr0 UCTOYHMKA NUTaHUSA MOCTOAHHOIO ToKa, B (24,0+24)
MakcnmarnbHO JOMYCTUMBIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHWs, MA 80
Konuyectso kaHanos 1
Bpewmsi onpoca Bxopaa, ¢, He 6onee:
- Tepmonpeo6pasoBaTeny CONPOTUBIIEHUS; 0,8
- npeobpa3oBaTeny TepMOaNeKTpUYecKue; 0.4
- YHUPULMPOBaHHbIE CUrHamMbl MOCTOSIHHOTO TOKA U HanpshKeHUs:
e ans npubopoB C KOHCTPYKTUBHBIM ucnonHenuem H, W1, W2, O; 0,4
e s NnpnbOpOB C KOHCTPYKTUMBHBIM McnonHeHvem 11 0,1
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OKoH4aHue Tabnuubl 2.1

HaumeHoBaHue 3HayeHue

Mpenen ocHOBHOWN NpUBEAEHHON MOrpeLHoCcTy npu paboTe c:

- npeobpasoBaTenamy TEPMO3neKkTpudecknumm, % +0,5

- Tepmonpeobpa3oBaTensiMu CONpOTUBIEHNS 1 CUTHaNaMm NOCTOSHHOTO +0,25

HanpshkeHns 1 Toka, %
Mpepen gonyckaemoi 0CHOBHON NpvBeAeHHon norpeluHoctu LIAM, % +0,5
CreneHb 3awwuThl Kopryca:

- HacTeHHbIn H P44

- wwmrosble L1, W11 v L2 (co cTopoHbI NMueBon naHenm) IP54

- DIN-peeyHbIVi [ (co CTOpOHbI NULEBON NaHenu) IP20
[abapuTHble pa3mepbl npubopa:

- HacTeHHbI H, Mm 105%x30%65

- wymTtoson W1, mm 96%x96x70

- wmtoson W11, mm 96x96x47

- wutoson W2, mm 96x48x100

- DIN-peeyHbIn [1, MM 90x72x58
Macca npubopa, kr, He 6onee 0,5
CpeaHuii cpok cnyx6bl, net 12




Tabnuua 2.2 — MCHOHb3yeMbIe Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U HanpsXXeHus

BxogHowm curHan

OwvanasoH
n3mMepeHun, %

3HauveHne eanHNLbI
MnagLwero
pa3psiaa, e4. U3M.

Mpepen
OCHOBHOM
npuBegeHHOMN
norpewHocTn, %

CurHanbl NOCTOAHHOTO Hanps>XeHusd

ot -50 no 50 MB | ot 0 go 100 | 0,1;1,0 +0,25
YHudmuympoBaHHble curHansi no FOCT 26.011
or 0po1B ot 0 go 100 0,1;1,0 +0,25
ot 0 o 5 MA ot 0 go 100 0,1;1,0
ot 07020 mMA ot 0 go 100 0,1;1,0 0,25
oT 4 no 20 MA ot 0 go 100 0,1;1,0

MpumeyaHne — MakcumanbHO BO3MOXHbIA AMana3oH uHAukauum oT -999 po 9999. [Mpum
MHAMUMPYEeMbIX 3HadeHusix Bbiwe 999,9 u Hwxke MuHyc 199,9 ueHa eavHWubl Mnagwero paspsga

paBHa eguHULE.




Ta6nuua 2.3 — Ucnonb3yeMblie Ha BxoAe NepBUYHbIE NpeoGpa3oBaTeny (AaTumKu)

Twvn paTtumnka

Ovana3oH
n3mepeHun, °C

3HaueHne eauHULIbI
Mnagwero
paspsgaa, °C ?

Mpeaen ocHoBHOM
npuBeaeHHOMN
norpewHocTn, %

Tepmonpeo6pa3oBatenu conpotuBnenusi c HCX no ACTY NOCT 6651 wnu no ACTY 2858-94

Cu 50 (0."=0,00426 °C ™ oT =50 o 200 0,1
50M (2=0,00428 °C™") ot —200 f10 200 0,1;1,0
Pt 50 (¢=0,00385 °C ™ oT —200 fo 850 0,1;1,0
50M (2=0,00391 °C™ ot —240 10 1100 0,1;1,0
Cu 100 (0=0,00426 °C ™ ot —50 A0 200 0,1
100M (0=0,00428 °C™") oT —200 go 200 0,1;1,0
Pt 100 (¢=0,00385 °C™) o1 —200 7o 850 0,1;1,0
1000 (a:=0,00391 °C ™) oT —240 g0 1100 0,1;1,0
Ni 100 (0¢=0,00617 °C ™ ot —60 A0 180 0,1
Pt 500 (2=0,00385 °C ") oT —200 f10 850 0,1;1,0
5000 (2:=0,00391 °C ™" ot —250 g0 1100 0,1;1,0
Cu 500 (0=0,00426 °C ™) ot —50 A0 200 0,1
500M (0=0,00428 °C ) ot —200 f10 200 0,1;1,0
Ni500 (0:=0,00617 °C ™ ot —60 a0 180 0,1
Cu 1000 (0:=0,00426 °C ™) ot —50 A0 200 0,1
1000M (0=0,00428 °C™") ot —200 f10 200 0,1;1,0
Pt 1000 (¢:=0,00385 °C ™) ot —200 f10 850 0,1;1,0
10000 (2=0,00391 °C™) ot —250 10 1100 0,1;1,0
Ni 1000 (¢=0,00617 °C™) ot —60 oo 180 0,1

10
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OKoH4aHue Tabnuubl 2.3

Twvn paTtumka

Ovana3oH
n3mepeHun, °C

3HaueHWe eanHULIbI
mMnagwero
pa3psga, °C ?

Mpeaen ocHoBHOM
npusBegeHHON
norpewHocTn, %

TepmMonpeo6pasoBatenu conpoTtuBneHusi ¢ HCX no FTOCT 6651-78 7

TCMcRy=53uW:in=14260 | ot —60 10180 | 0,1;1,0 | 10,25
Mpeo6pasoBatenu TepmoanekTpuyeckne ¢ HCX no ACTY 2837

TXK (L) ot —200 go 800 0,1;1,0

TXKK (J) ot —200 go 1200 0,1;1,0

THH (N) o1 —200 go 1300 0,1;1,0

TXA (K) ot —200 go 1360 0,1;1,0

TMMn 10 (S) oT —50 go 1750 0,1;1,0 105

TN 13 (R) ot —50 go 1750 0,1;1,0 (+52‘5)4)

TMP (B) ot 200 go 1800 0,1;1,0 -

TBP (A-1) ot 0 go 2500 0,1;1,0

TBP (A-2) ot 0 pgo 1800 0,1;1,0

TBP (A-3) ot 0 go 1800 0,1;1,0

TMK (T) ot —250 go 400 0,1;1,0

R TemnepaTtypHbil KO3 MULMEHT TepMOMETpPa COMNPOTMBMEHUS — OTHOLUEHUE pPasHULbI

COMPOTUBNEHNA AaTyuka, u3mepeHHbix npu Temnepatype 100 m O °C, K ero COnpoTMBIEHUIO,
namepeHHomy npu 0 °C (Rp), aeneHHoe Ha 100 °C n okpyrneHHoe 40 NATOro 3Haka nocrie 3ansiTou.
— [Npun 3Ha4YeHN UHAMLMPYEMOrO 3MepeHHOro napameTpa sbiwe 999,9 1 Hxe muHyc 199,9 ueHa
eavHWLbI MNajLuero paspsga pasHa 1 °C.
— JaHHbI HOPMAaTUBHBIN [OKYMEHT OTMEHEH B YKpauHe M UCNomnb3yeTcs Kak MHMOPMaLMOHHBIN

NCTOYHUK.

— OcHoBHas NpyBeAeHHas NorpeLlHOCTb Ge3 cxeMbl KOMMeHcaLmy TeMnepaTtypbl xonogHoro cnast (CK).
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2.2 YcnoBusa aKkcnnyatauum npubopa

Mo ycTOMYMBOCTM K MEXaHW4eCKUM BO3OEWCTBUSM MpW 3KChryataumMu npubop cooTBeTCcTByeT
rpynne ncnonHeHns N1 no FOCT 12997.

[Mo ycTOMYMBOCTM K KMUMaTMYECKUM BO3OEVWCTBMAM MPWU 3KCnfyaTaumu npubop cooTBeTcTBYET
rpynne ncnonHerus B4 no FOCT 12997.

Mpwn aTom nNpnbBop akcnnyaTupyeTcs Npu CReayloLmMX YCrNoBUsIX:

—  3aKpbiTble B3pbIBOGE30MNacHbIe nomelleHust 6e3 arpeccuBHbIX MapoB 1 ra3os;

—  TeMmnepatypa OKpyxatoLiero Bosgyxa oT MuHyc 20 go +50 °C;

—  BEepXHWI npeen OTHOCUTENbHOM BNaXHOCTM Bo3ayxa — He 6onee 80 % npu +35 °C un Gonee
HU3KNX TemnepaTypax 6e3 KoHAeHcauuy Bnaru;

—  atmocdepHoe gasrneHue ot 84 o 106,7 kla.

MpumeyaHne - TpeboBaHMS B YacTW BHELHUX BO3AEUCTBYIOLWMX (aKTOPOB SIBASOTCH
ob6s3aTenbHbIMU, Kak OTHOCALLMECS K TpeboBaHusaM Be3onacHoOCTy.
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3 YcTponcTteo u paboTta npubopa

3.1 MprHUMN pencTBuA

MpuHUMN fgercTBus NpuBOPOB OCHOBLIBAETCA Ha Mpeobpa3oBaHWUM CUTHAMOB MEPBUYHBIX
namepuTenbHbix npeobpasosatenen (MUM) B 3HayeHUs TemnepaTypbl WnWM APYIMX U3NYECKUX
BENMUYMH U BO3MOXHOCTb (DOPMUPOBAHMA PETYNMPYIOLLEro BO3AEMCTBUS Ha  WCMOMHUTESbHbIE
MeXaHU3Mbl.

CTpyKkTypHas cxema npubopa npusegeHa Ha pucyHke 3.1.

OBEH TPM1 6nok 06paboTkK AAHHLIX
Ry o T Y s 1 @©
Bxoq, 1 al -1 [eormcnurens ! Boixog 1 &
YHHBEDC&HI}HHH u"q;pogg“ | J_-_ -
7 BOL [ dwwp || "“ﬁﬁﬁ{;"m -l Y : BY ]
JATYHK Pl s el W a *
L
annn
L L

PucyHok 3.1 — CTpykTypHasa cxema npubopa

Mpubop copgepxuT KaHan yHUBEpcanbHOrO BXoda AN MOAKIMOYEHUST  MEepPBUYHbIX
npeobpasoBartenen (gatyukoB), ©6nok o06paboTkM AaHHbIX, UMGPOBOE YeTbipexpaspsifHoe
nokasblBatoLLMe YCTPOWCTBO W BbiIXoAHOe YcTpoucTBo (BY), npegHasHaueHHoe Ans ynpaBreHus
BHeWHUM obopygoBaHneM. brnok o6paboTku [OaHHbIX BKoYaeT B cebs umndpoBon unbTp,
BblUMCIMTENb KBAaAPaTHOrO KOPHS U normdeckoe yctporictso (JTY).
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Jlornyeckoe  yCTpPOWCTBO B  COOTBETCTBMM C  3anpoOrpamMMMpOBAHHBIMW  MOSfib30BaTENEM
yHKUMOHaNbHbIMKM NapameTpamv OpMUPYeT CUrHanbl YNpaBrieHUsl BbIXOAHbIM YCTPOWCTBOM. BY B
3aBMCMMOCTM OT UCTIONHEHNSA Npubopa MOXeT BbITb AMCKPETHOrO UM aHanorosoro Tuna (cm. n. 3.2.4).

3.1.1 UndpoBasa dunbTpaumus n Koppekumsa nuamepeHumn
3.1.1.1 UucpoBasa punbTpaumsa usmepeHum

[ns ocnabneHns BISAHUA BHELLHUX UMMYNbCHbIX MOMEX Ha JKCMIyaTaunoHHbIe XapaKTepUCTUKN
npubopa B nporpamMmy ero paboTtbl BBeAeHa undpoBasi punbTpaums pesynbTatoB U3MepeHui.

PunbTpaumsa ocyLlecTBNAeTCA B ABa dTana.

Ha nepBom 3Tane dunbTpaumm mn3 TekywmUX U3MEPEHWA BXOOHbIX MapamMeTpoB
OT(UNLTPOBBLIBAIOTCH 3HAYEHNS, MEIOLLME SABHO BbIPaXXEHHbIE «MPOBarbi» UK «BbIOPOCHI».

[ns atoro npu6op BblYMCAAET Pa3HOCTb MeXAy pesynbTatamMu U3MEpPEHUI BXOAHOW BEMUYUHBI,
BbIMOSIHEHHbIX B ABYX MOCNEAHWX LMKNax onpoca W CpaBHMBAaeT ee C 3afaHHblM 3HayeHueM,
Ha3blBaeMbIM «nornocon cdunbTpa». Ecnn BblYMcneHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOW3BOAMUTCS MOBTOPHOE M3MEpeHWe, MOMyYeHHbIN pe3ynbTaT oTOpachbiBaeTcsi, a 3HaveHue
nonocel dunbTpa yaBauBaetcd. B cnyyae noaTBepXAEeHMS HOBOTO  3HayeHus  unbTp
nepectpanBaetcsi (T.e. nomnoca cunbTpa yMeHblUAeTCA [0 MCXOAHOW) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepSeMOV BENNYMHbI. Takon anroputM Mo3BonseT 3aluTuTb Npubdop OT BO3AENCTBUSA
€OVHUYHBIX MMMYNbCHBIX M KOMMYTaLMOHHBIX MOMEX, BO3HUKAIOLWMX Ha npou3BoAcTBe Npu paboTe
CMoBOro 060pya0BaHUsI.

Monoca dunbTpa 3ajaeTca B eauHULAX M3MepseMoi BenuuuHbl napametpom bl-8 (cm.
Mpunoxenwne B).

CnegyeT vMeTb B BuAy, YTO YeM MeHblUe 3HayeHue rmomnocbl unbTpa, Tem nydwe
NMOMEXO03aLLMLLEHHOCTb  M3MEPUTENBHOTO  KaHana, HO Mpu 3TOM  (M3-3a BO3MOXHbIX MOBTOPHbBIX
N3MEpEHU) Xyxe peakums npubopa Ha ObicTpoe dakTMyeckoe K3MEHeHWe BXOAHOro napameTpa.
MosTomy mpu 3agaHnn nonocel UNbTPa CrneayeT Y4uTbliBaTb MakCUManbHYO CKOPOCTb M3MEHEHUs
KOHTPONMPYEMOW BeNUUMHbI, @ TakkKe YCTaHOBMEHHYIO ANsi UCMONb3yeMoro Aatynka nepuoanYHOCTb
onpoca.
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Mpn HeobxoaMmocTM UNBLTP MOXeT OblTb OTKMIOYEH YCTaHOBKOW HYNEeBOro 3Ha4eHus
napametpa b1-8 .

Ha BTOopoMm 3tane chmnbTpaumm ocyLlecTBnaeTca crnaxveaHne (AemndupoBaHne) curHana c
Lienbio YCTPaHeHst LYMOBbIX COCTaBMSOLLMX.

OCHOBHOW XapaKTepUCTMKOWN Crriaxusarowero dunbTpa SBMNSETCA «MNOCTOAHHAsA BpPeMeHU
dunbTpa» — nHTEpBasn, B TeYeHMe KOTOPOro M3MEHEeHWe BbIXOAHOTO curHana dunbTpa gocTuraet
0,63 OT MBMEHEHNS BXOHOIO curHana.

MocTosHHas BpemeHn dunbTpa 3agaeTcs B ceKyHaax napameTpom b1-9.

CnefyeT NOMHWUTB, YTO YyBenWYeHWe 3HayeHus MOCTOSIHHOW BpemeHu dunbTpa ynydwaet
NOMEXO03aLUMLLIEHHOCTb KaHarna U3MepeHusi, HO OQHOBPEMEHHO YBENUYNBAET €70 UHEPLIMOHHOCTb, T.€.
peakuusi npmbopa Ha ObICTpble M3MEHEHWS BXOAHON BENUYMHbI 3aMenseTcs.

Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHus
napametpa b1-9.

BpemeHHble anarpammbl paboTbl UMPOBLIX (DUNBLTPOB MEPBOro kaHana npeacTaBneHbl Ha
pucyHke 3.2.

Taar Tuam

L s S aagainoe

aauerne b1-8

a) KOWTpONWpYeMman Temnepatypa 1

B) BENOYEH dunsTp b1-8 t
TMN
TI‘N
—— - o - - t
6) GHALTRE OTRAKCHENE t r) BEniodeHsl yuneTpe b1-8 1 b1-9
PucyHok 3.2
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3.1.1.2 KoppeKuunsi uameputenbHON XxapakTepUCTUKN AaTYNKOB

[na ycTpaHeHVWs HayanbHOW MOrpelHoOCTM Npeobpa3oBaHWs BXOAHbLIX CUrHAmoB U
norpeLlHocTen, BHOCUMbIX COEAVHWUTENbHLIMU MPOBOAAMMW, W3MEPEHHble U  OTUNLTPOBAHHbIE
npnbopom 3HayeHWss MOryT GblTb OTKOPPEKTMPOBaHbI. MOrpelHOCT BhISBASAOTCA NMPW NPOBEAEHN
METPOOrMYECKUX VCTbITAHWI 1 YCTPaHSATCS NMyTeM BBOAA KOPPEKTUPYIOLLMX 3HaveHuin. B npubope
ANSA Kaxgoro Bxofda ecTb ABa TWNa KOPpPeKUuun, C NMOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBNSATb CABUT U
N3MEHeHMe HaKNoHa U3MepUTENbHON XapakTePUCTUKK.

CABUIr XapakTepPUCTMKM OCYyLLECTBMSETCH nyTeM npubaBrneHuss K W3MEpeHHON BenuunHe
3HayeHus1, 3agaHHoro napametpom bl-1 (cm. Mpunoxenve B). 3HayeHus casura xapakTepucTukv
AaTyvka 3a4aloTcsl B eAMHULAX U3MepeHus pM3Myecko BenuYMHbI U cryXaT Ans KoMneHcauun
NOrpeLIHOCTEN, BHOCUMbIX  COMPOTMBIEHUSIMU  MOABOASAWMX MPOBOAOB  (MPU  MOAKITOYEHWM
TepMonpeobpa3soBaTenein CONpoTMBIEHUS MO OBYXNPOBOAHOW CXEMe), a Takke Mpu OTKIOHEHUU Y
TepmonpeobpasoBaTens ConpoTUBNEHUs 3HaveHns Ro.

Mpumep casura nsamepuTenbHOM XapakTepucTukn rpadpnyeckn npeacTaBneH Ha pucyHke 3.3.

N3mMeHeHne HaKNoHa XapaKTePUCTUKWU OCYLLIECTBNSETCH NyTEM YMHOXEHUS U3MepeHHON (un
CKOPPEKTVPOBaHHOW «CABUIOM», €CMW 3Ta KoppeKkuusi Heobxoamma) BefuuMHbl Ha MOMpaBOYHbIN
koadphmLmMeHT B, 3Ha4YeHne KOToporo 3agaeTcs napameTpom b1-2.

[aHHbIN BUA KOPPeKUUW MCnonb3yeTcs, Kak npasuno, Ans KOMNeHcauun norpeLiHocTen cammnx
[aT4nKoB (Hampumep, Npu OTKIIOHEHWM y TepmonpeobpasoBaTene ConpoTUBIEHNA napameTpa o oT
CTaHOAPTHOTO  3HAYeHUs)) WM MOrPeLUHOCTeN, CBSI3aHHbIX C  Pa3bpocoM  COMpOTWMBREHWN
LWYHTUpPYIOWMX pe3ncTopoB (npu pabote ¢ npeobpasoBaTensiMu, BbIXOAHBIM CUrHarNoM KOTOPbIX
ABMAETCH TOK).

3HaveHne nonpaBo4vHOro kKoadduumeHTa B 3agaetca B 6e3pasmepHbIX eaMHuLax B AnanasoHe
3HayeHun ot 0,900 go 1,100 1 nepepn ycTaHOBKON MOXeET ObiTb onpeaeneHo no dopmyrne:

B = MdrakT / Mnzm, (3.1)

roe B — sHayeHue NonpaBOYHOTO KO3ULIMEHTa, YCTaHaBIMBAaEMOrO NapaMeTpoM;
16



Mepacr — PAKTUYECKOE 3HAYEHWE KOHTPONMPYEMOW BXOAHOW BEMUYUHbI;
Muam— M3MepeHHoe NPMBOPOM 3HaYEHUe TOW e BENUYUHLI.
Mprmep M3MeHEeHWs HaknoHa W3MepUTENbHOW XapakTepUCTVKM rpadmyeckV nNpeacTaBneH Ha
pucyHke 3.4.

T,°CA T,°C A
i [ /
100 [ // 100 f /
| Ges xopperaysn / | Gea koppexumw 7/
80 :I/ B0 y
i 7/ I /
o / i /
g i /7 © KOppeKLMEi ol Vs C KOppexLUMed
'"T - // T=Tusn+5 - / T=Tuau'B
o Wp, 0 #
/1o 20 4 6 80 100 T,,°C 0 20 40 60 80 100  T,,°C
AR |(50) {71.3)  (Rycm, OM) (50} (M3)  (Rycms Om)
Rorem Ry
PucyHok 3.3 — Koppekuus «caBur PucyHok 3.4 — Koppekuus «HaknoH
XapaKTepUCTUKN» XapaKTepUCTUKN»

OnpenenMTb HeobxoQuMOCTb  BBeEHUS MonNpaBoOYHOIO KO3 dULMEHTa MOXHO, WU3Mepus
MakcumarnbHoe unu 6nuskoe K HeMy 3HadYeHune napameTpa, roe OTKIoHeHMe HaKroHa mamepMTeanon
XapaKTepUCTUKN Hanbonee 3ameTHO.
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BHumaHue! 3apaHve KOPPEKTUMPYIOLMX 3HAYEHWUW, OTMMYAMOLLMXCS OT 3aBOACKUX YCTaHOBOK
(b1-1= 0.0 u b1-2 = 1.000), U3MeHsIET CcTaHOapTHbIE METPOIOrMYECKNE XapaKTEPUCTUKN npubopa K
[OOMKHO NPOU3BOAWUTLCS TOMBKO B TEXHUYECKM OBOCHOBAHHBLIX Criyyasix KBanuuLMpoBaHHLIMU
crneupanucTamm.

3.1.2 BbluncneHne KBagpaTHOrO KOPHS C y4eTOM HacTpoeK maclutabupoBaHus

Onsa paboTbl ¢ YHUDULMPOBAHHBIMU AATYMKaMW, CUTHaM KOTOPbIX MPOMOPLMOHAnNeH ksagpaTy
M3MepsieMON BenuYMHbI (OaTYMKM pacxoda >KUAKOCTM Wiy rasa), B npubopax wucnonb3yercs
nporpaMMHbIi  MOAYNb  BbIMUCNUTENS  KBaApPaTHOrO  KOpHA. [na  BKMIOYEHUA/BbLIKNIOYEHNUS
BblYMCNINTENS HEOoOXOAMMO YCTaHOBUTb COOTBETCTBYlOLee 3HadeHue napametpa bl-3 (cm.
[Mpunoxexwne B).

BbluvcneHne kBagpaTHOro KOPHS, C YY4eTOM HacTpoek MmacliTabupoBaHus, nocneaytoLas
BblAaya CuMrHana Ha nHaukauumio n cooTseTcTaylollee JTY npoucxoauT no cneaytollen dopmyne:

T =M+ (Mg -My). (3.2)

rae Ny — 3agaHHOe nonb3oBaTenem HKHee 3HavYeHve rpaHnLbl AvanasoHa nsmepenus (b1-5);
Mg — 3agaHHOEe nonb3oBaTenem BepxHee 3HavYeHve rpaHnLbl AvanasoHa namepenus (b1-6);
Ix — 3HaYeHme curHana ¢ gaTymka B OTHOCUTENbHbIX eamHuuax ot 0,000 go 1,000.

3.1.3 Pexum 6bicTporo nsmepenus (ans npubopa B kopnyce LL11)

Mpu ucnonb3oBaHUM AATUYMKOB C YHUDULMPOBAHHBIM CUrHANOM TOKa M HanpsKEHUs1 BO3MOXHa
paboTa B pexvme «BbICTPOro M3aMepeHusi». Bpemsi nusmepeHuss u peakumm Ha U3MEHEHWE BXOOHOIO
curHana Toka v HanpsbkeHWs 3ToM crnyyae coctaBnsieT He Gonee 0,1 ¢ Ha kaHan.

PexuM GbICTPOro M3MepEeHWsl BKIOYAETCS M BbIKMIOYAETCS YCTAHOBKOW COOTBETCTBYHLLErO
3Ha4eHus1 napameTpa b0-5 — «Pexum GbICTPOro N3MepeHus».

18



3.2 YcTtponucTBo npubopa
3.2.1 KoHcTpykumsa npubopa

Mpnbop KOHCTPYKTMBHO BbLINOMHEH B MNMacTMaccoBOM Koprnyce, npegHa3HaYeHHOM Anst
LLIMTOBOrO, HACTEHHOTO KpenneHns unu kpennennsa Ha DIN-peliky. Sckusbl KOpMycoB ¢ rabapUTHbIMK 1
YCTaHOBOYHbLIMU pa3mepamu npuseaeHsl B [NpunoxerHun A.

Ona ycTtaHoBku npubopa B LIWT B KOMMIIEKTE MpUNaralTcs KpenexHble anemMeHTbl. [Ons
ycTtaHoBku npubopa Ha DIN-peiiky nmeeTcs cneuunanbHas 3allernka, BXOAsLas B KOMNIeKT npubopa.
KneMmHuK ons nogcoeanHeHns BHELWHUX CBA3e (AaTYMKOB U Lener nuTaHns) y npubopos LMTOBOro
KPEnneHus HaxogouTcs Ha 3agHel cTeHke. B npubopax HACTEHHOro KpenneHusl KNeMMHUK
pacnonoxeH nog BepxHeW KpbilwkoW. B oTBepcTMsax nogBoAa BHELUHMX CBSI3EW YCTAHOBIEHbI
pe3vHoBble ynnoTHUTenun. B npubopax ¢ kpenneHnem kopryca Ha DIN-peliky KnemMmHUKM
pacnonoxeHbl Ha 6OKOBbIX CTOPOHax npubopa.

Ha pucyHke 3.5 npvBegeH BHELWHWUA BuA NULEBOM naHenu npubopa Ans KOprnyCcoB pasfnyHbIX
KpenneHun.
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En.0.2505 W3MEPHTENL-PEMYAATOP @

V3MEPUTE/Ib-PETNY/ISTOP @ .|
ol
T A K =
o o o T A K

X

OBEH TPM1 GIHET BN
T
OBEH TPM1 E |
a) 6)
———————————— A
U3MEPUTENb-PErYNATOP OBEH TPM1 @ © (] I
ol
0 0 O
T A K et
o o o
WIMEPHTENL-PETYNATOP —— OBEH TPM1
B) r)

PucyHok 3.5 — Jluyesas naHenb NnpuGopa Ans KOpnycoB: a) HacTeHHoro H 1 wutoBoro
KkpenneHus LL1; 6) wutoBoro LW11; B) wutoBoro LL2; r) DIN-peeyHoro [
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Ha nuueBoi naHenn pacnonoXeHbl 3NeMeEHTbI YNPaBneHns U MHAUKaLWn.

YeTblpexpaspsigHoe LmdpoBoe NokasblBalolwyne yCTPOMNCTBO, NpeAHa3HayeHo Ans oTobpaxeHus
3HaYeHUN N3MepsieMblX BEMUYMH 1 (OYyHKUMOHArbHbBIX NapameTpoB npubopa.

YeTblpe cBETOAMOAA KPACHOMO CBEYEHWS CUTHANMU3MPYIOT O Pa3nUYHbIX pexumMax paboTb:

—  cBetoamog «K» curHanmaunpyet o BKIMIOYEHUN BbIXOAHOTO YCTPONCTBA;

— cBetoguond «T» CWrHanM3upyeT O BKIIIOYEHHOM peXVMe BBOAA 3HAYEHWs YCTaBKu
perynvpyemMon BenuymnHsl;

— cBeTtoguon «A» CUrHanuavMpyeT O BKIIIOYEHHOM peXvWMe BBOAA 3HAYeHust ructepesuca
KoMnapaTopa Unu nornockl NpornopuvoHansHocTu MN-perynsartopa;

—  cBetoamoa «l» curHanuavpyeT o BbIBOAE Ha UHAMKALMIO TEKYLLErO U3MepeHusi (HenpepbIBHast
3acBeTka) 1 06 aBapuu No Bxody (MuraroLLas 3acseTka).

neor.
KHonka E npegHasHadeHa anst Bxoga B pexum «MPOTPAMMUPOBAHUE», a Takke ans
3anucy HOBbIX YCTAHOBIIEHHbIX 3HAYEHUI B 3HEPrOHE3aBUCUMMYIO NamsiTe npubopa.

KHonka @ npegHasHaveHa Ans:

—  MpocMOoTpa 3a4aHHOro 3HayeHus yctasku JTY;

— Bblbopa nporpamMMuMpyeMoro napameTpa W yBenuMueHus ero 3Hadenus. [pu yaepxaHum
KHOMKN CKOPOCTb M3MEHEHWs BO3pacTaeT.

W
KHonka v npegHasHadeHa ana Bbl60pa nporpaMmMmmpyemMoro napameTpa U ymMeHblleHUa ero
3Ha4YeHud. rlpVI yaoep>KaHun KHOMKY CKOPOCTb N3MEHEHUA BO3pacTaeT.
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3.2.2 Bugbl BXOAHbIX YCTPOUCTB

BxogHoe nsmeputensHoe ycTporcTBO B Npubope sBnseTcs yHMBepcarnbHbIM, T.€. K HEMY MOXHO
noaknioyatb nobbie nepeuyHbIE NpeobpasoBaTenu (4aTtymkn) n3 nepedvncrneHHblx B Tabnuue 2.2. Ko
BX0AYy Npubopa MOXHO NOAKMIOYUTL OAHOBPEMEHHO OAMH AATYMK.

B kayecTtBe AaTymMKoB MOryT ObITb MCMONb30BaHbI:

—  Tepmonpeobpa3soBatenu conpotusnerusi (TC);

—  npeobpasoBaTenu TepmoanekTpuyeckme (TI);

—  aKTMBHble MpeobpasoBaTeny C BbIXOAHLIM aHaroroBbiIM CUFHAroM B BUAE MOCTOSIHHOIO
HanpspKeHWs Unm Toka.

AKTMBHble npeobpasoBaTeny C BbIXOOAHLIM aHanoroBbIM CWUrHaroM B BUAE MOCTOSIHHOMO
HanpsbkeHns (oT muHyc 50 go 50 mB, ot 0 no 1 B) unu Toka (ot 0 o 5 MA, ot 0 go 20 MA, oT 4 go
20 MA) MoryT ObITb MCMOMb30BaHbl AN U3MEPEHWUS KaK TeMnepaTtypbl, Tak U Apyrux uanmyeckux
BENUYMH: JABIEHUs], pacxoaa, YPOBHS U T. M.

3.2.2.1 NoaknioyeHne TepMmonpeobpasoBaTenen ConpoTUBNEHUN

Pabota patuMkoB OCHOBaHa Ha  TemnepaTypHOW  3aBUCUMOCTM  3MEKTPUYECKOro
ConpoTuBneHnss Metannos. [aTunk r3nyeckn BbIMOMHEH B BUAE KAaTYLIKW M3 TOHKOW MeOHOW unm
NNaTMHOBOW NPOBOMOKM Ha Kapkace W3 W30MSILMOHHOrO MaTepuana, 3akfmioYeHHON B 3aLLUTHYLO
mnb3y. TepmornpeobpasoBaTeny COMPOTUBIEHUS  XapaKTepusyloTcs [ABYMSA napameTpamu:
Ro — conpotusreHem aatuvka npu 0°C M o — OTHOLIEHMEM pasHWLbl COMPOTUBIIEHUA AaTyMKa,
n3mepeHHbIx npu Temnepatype 100 u 0 °C, k ero conpoTtusnexuio, namepeHHomy npu 0 °C (Ro),
AenenHblm Ha 100 °C.

B npubopax ucnonb3yeTcs TpexnpoBOAHasi Cxema MOoAKIoYeHns TepmonpeobpasosaTenen
conpoTuenenHus. K ogHomy 13 BbIBOAOB TepMopesuncTopa R; noacoeanHSAOTCS ABa NpoBoaa, a TpeTui
nogkniovaeTca Kk Apyromy BbiBogdy R; (pucyHok 3.6, Hymepauusi KOHTakToB npuBedeHa B
MpunoxeHnn b (Tabnmua bB1)). Takas cxema NO3BONSET CKOMMNEHCMPOBATbL COMNPOTUBIIEHWE
coeavHUTEerNbHBIX NPoBOAOB. [Npn 3ToM HeobxoanMo cobnioaaTh YCrnoBue paBeHCTBa CONPOTUBNEHNI
BCEX TPEX NpPOBOLOB.
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TepmonpeobpasoBaTenu CONpOTUBMEHWUS MOFYT MOAKMYaTLCS K Npubopy C UCMonb3oBaHMeM
[ABYXMPOBOAHOW NUHWW, HO MPW 3TOM OTCYTCTBYET KOMMeHCauusi Npyu M3MEHEHWU COMPOTUBIIEHUS
coeMHUTENbHbIX NpoBofoB. [Moatomy 6yaeT HabnoaaTbCs HEKOTopask 3aBUMCUMMOCTb MOKasaHwi
npubopa oT konebaHuii TemnepaTypbl NPOBOAOB. B crnyyae vMcnonb3oBaHWUs ABYXNPOBOAHOW NUHWM
ONs KOMMEHcaumun NapasvTHOrO CONpPOTUBIIEHUSI MPOBOAOB HEO6X0oAMMO Mpu NMoAroToBke npuéopa k
paboTe BbINONHUTL AENCTBUS, YkasaHHble B MpunoxeHun I.

3.2.2.2 NoaknoyeHue npeobpasoBaTenier TePMO3NIEKTPUYECKUX

MpeobpasoBaTtent TEPMOINEKTPUHECKUIA COCTOMT U3 ABYX COEAMHEHHbIX Ha OLHOM W3 KOHLOB
NPOBOAHWKOB, W3rOTOBMIEHHbIX M3 MeTannoB, obnajamowux pasHbIMU  TEPMO3NEKTPUYECKUMU
cBoiicTBamu. CoeaMHEHHble KOHUbI, HasblBaemble «pabounM cnaemy», onyckalT B U3MepsieMyto
cpedy, a c©BobOAHbIe KOHLbI («XOMOAHbIA Cnai») npeobpa3oBaTens TepMOINEKTPUYECKOrO
NoJknioyaT Ko BxoAy npubopa (pucyHok 3.7, Hymepauusi KOHTaKToOB npuBegdeHa B [Mpunoxenun b
(tabnuua B1)). Ecnm TemnepaTypbl «paboyero» W «XOMOAHOTO CNaeB» PasnuyHbl, TO
npeobpasoBaTens TepmoanekTpuyeckuin BblpabatbiBaeT Tepmo3[C, koTopas W nogaeTcs Ha
n3mepuTens.

OBEH TPM1

OBEH TPM1 paboui Bxop X-1

cnail
\ C BKOH X-2
1= Bxop X-3

" el —
m::;m“:\upu — —/I

XONOAHOND CRaR

Bxop X-1

Ry \ Bxoa X-2

Bxop X-3

PucyHok 3.6 PucyHok 3.7
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Mockonbky TepmoJC 3aBWCUT OT pasHOCTM TemnepaTyp [ABYX crnaeB npeobpasoBartens
TEPMO3IIEKTPUYECKOrO, TO ANS NOMy4YeHUs KOPPEKTHbIX MOKasaHW HeEOBXOAMMO 3HaTb TemnepaTypy
«xonogHoro cnasi» (ee CBOOOAHBLIX KOHLOB), 4YTOObl CKOMMEHCUMPOBATb €€ B AanbHenLunx
BbIYMCIEHMUSAX.

B npubopax npegycmoTpeHa cxema aBTOMaTMYECKOW KOMMEHcauuu TemnepaTtypbl cBoBOAHbIX
KOHLUOB npeobpasoBaTens TepMoanekTpuyeckoro. [aTumk TemnepaTtypbl «XOflo4HOrO — criasi»
YCTaHOBIEH PSAOM C NPUCOEANHUTENbHBIM KIEMMHUKOM.

MpumeyaHue — [Ins OTKMIOYEHNA KOMMNEHCALMM «XOMNOAHOro cnasi» Heobxoammo BBecTu kog 100
(cm. n. 6). KomneHcaumsa «xonogHoro cnasi» 6yaeT BHOBb BKIOYEHA TOMbKO MPW U3MEHeHWWU Koaa
nartyvka unm HoBOM BKIHOYEHMM npubopa.

MopknioyeHne TIM k  npubopy [OOMKHO MPOM3BOAUTLCA C  MOMOLLBIO  CheumanbHbIX
KOMMEHCaLMOHHbIX (TEPMO3NEKTPOAHBIX) NPOBOAOB, M3rOTOBMEHHBIX U3 TEX Xe CaMbIX MaTepuanos,
4YTO U TepmonpeobpasoBaTenb 3MEKTPUYECKUA, MPU 3TOM pekoMeHAyeTCa MnoMellatb nposBofa B
3aWnTHBIA 3kpaH (pucyHok 3.8). [lonyckaeTcs Takke uWcrnonb3oBaTb MNpoBoda M3 MeETanmnoB C
TEPMO3EKTPUYECKMMU XapaKTepucTukamu, Kotopble B Auana3oHe Temnepatyp ot 0 go 100 °C
aHarnormyHbl xapakTepucTvkam MaTeprasnoB SMeKTpoAoB NpeobpasoBaTenei TEPMOINEKTPUYECKUX.

Mpn coeguHeHWM KOMMNEHCaUMOHHbIX nposofdoB ¢ Tl n npubopom Heobxoammo cobnioaaTtb
NONsIPHOCTb.

BHumaHue! T[lpy HapylweHUM ykasaHHbIX YCIOBWIA MOTyT WMETb MeCTO 3HauuTeslbHble
MOFPELLHOCTY NMPY N3MEPEHNM.

3.2.2.3 NoaknioyeHne 4aTYMKOB, UMEKOLWNX YHUDULNPOBaHHbLIN BbIXOAHOW CUrHaN Toka
VNN HanpsiKeHUs

MHorve  patyvMkm  pasnuuHbIX  (PU3MYECKUX  BEMUYMH  OCHALLEHbl  HOPMMPYIOLLMMMU
nsmepuTenbHelMM  NpeobpasoBaTenamu. Hopmupylowme npeobpasosBatenu  TpaHCHOPMUPYIOT
CuMrHanbl € MNepBUYHbIX  npeobpasoBatenen  (mpeobpasoBatenen  TEPMOINEKTPUHECKMX,
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TepMonpeobpa3soBaTenein conpoTUBIEHNS, MaHOMETPOB, PAaCXOAOMEPOB U Ap.) B YHUULMPOBAHHbIN
CcurHan NocTosIHHOTO Toka. BenuuuHa aToro Toka nexuT B cnegyowmx ananasoHax: ot 0 go 5, ot 0 go
20, ot 4 pno 20 MA. [lnanasoH BbIXOAHOTO TOKa HOPMMpYlOLLLero npeobpasoBaTens nponopunoHaneH
3HaYeHWI0 (PU3NYECKOW BEMNUYMHBI, U3MEPSIEMON AaTYMKOM, U COOTBETCTBYET paboyeMy AvanasoHy
[artynka, yKasaHHOMY B €ro TEXHUYECKUX XapakTepuctukax. B cBasu ¢ Tem, yto npubop mamepsieT
TONbKO BXOAHOE HamnpsbKeHwe, npu MOAKIOYEHUN [aTYMKOB MOCTOSIHHOrO Toka Heobxoaumo
MCNonb30BaTh BXoAsLlee B KOMMNNEKTaumio Harpy3odyHoe conpotusnexHune Ry=(50,000+0,025) Om (cm.
pucyHok 3.9 u MNpunoxexue b).

Bxon X-3 24 B
Bxop X-2
Bxop X-1 +24B
+
Daruuk Bxop X-1
Bxop X-2
R, =

paboumia Cnai TEpMonape | onﬂ X-3

PucyHok 3.8 PucyHok 3.9

Mpn HeobxoAMMOCTU MUTaHWS HOPMMPYIOLLUMX NpeobpasoBaTenei, MCMonb3ylLWMX BHELIHWE
WCTOYHWKM MUTaHUS MOCTOSHHOrO TOKa, MOXET MPUMEHATLCA BCTPOEHHbLIN B NpMBOp ranbBaHUYecku
N30NMPOBAHHbIV OT NMUTAaIOLLEN CETU U U3MEPUTENBHOM YacTn Npubopa MCTOYHMK HanpsbkeHns 24 B.

MNpumeyaHne — MakcumanbHasi Harpy3ovHasi CnoCOBHOCTb BCTPOEHHOrO WCTOYHMKA MUTaHUs
cocTasnset 80 MA.
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Cxema noAKMoyveHns K npubopy WCTOYHMKA YHUMULMPOBAHHOTO CuUrHamna mMocTOSHHOIO
HanpshxeHns npusegeHa B Mpunoxenun b (cm. pucyHok 6.10).

3.2.3 lornyeckoe yctpouctseo JTY

B nprbope nmeeTtcs nornyeckoe yCTponcTBO, KOTOPOE MOXET paboTaTb B OOHOM U3 PEXMMOB:

—  YCTPOWCTBO CpaBHEHWS;

—  M-perynsaTop;

—  perucTparop.

Pexvum pabotbl JIY ycTaHaBnvMBaeTcs COOTBETCTBYHOLIMM Kogom B napametpe Al-1 (cm.
Mpunoxexwne B). Mpn yctaHoBke OFF B aTom napameTtpe J1Y He paboTaeT, nepexodnT B COCTOSIHME
«OTKMIOYEHO». Tpu 3TOM BbIXOAHOE YCTPOWUCTBO NEpPEXOAUT B COCTOSIHWE, oOnpeaensieMoe
napametpom A1-9.

MapameTtp Al-9 onpegensieT COCTOsIHWE, B KOTOpPOe AOIKeH OblTb nepeBefeH Bbixod BY mpwu
OTKMoYeHHOM JTY, aBapuu no Bxody unu npu uaMeHeHun aHaveHun napametpoB b1-0 n b1-7. B atom
criyyae B 3aBMCHMMOCTM OT 3HAYeHWsl, YCTaHOBMEHHOro B napametpe Al-9, BbIXo4 NepeBOAUTCS B
COOTBETCTBYyIOLLEE COCTOsiHME: [Ans  AuckpeTHoro Tuna Bbixoga — «OTKIMKOYEHO»  wunmn
«BKJTKOYEHO», ans aHanoroBoro Tvna — Tok 4 MA unu 20 MA, HanpsikeHne 0 B unu 10 B.

3.2.3.1 Pexxum ycTponcTBa cpaBHEHUA

Mpu paboTe B pexume ycTpoicTBa cpaBHeHus J1Y paboTaeT no ogHOMY M3 NMpPeACTaBreHHbIX Ha
pucyHke 3.10 TMNOB NMOTMKN:

—  Tvn norvkn 1 (NpsIMON TUCTEpe3nc) NPUMEHSIETCA B Criydyae MCrnonb3oBaHus npubopa Ans
ynpasneHus paboTton HarpesaTens (Hanpumep, TOHa) unmn curHammsauum O TOM, YTO 3HauveHue
TeKyLLero naMepeHns TTek MeHblue yctasku T. [pn 3TOM BbIXOAHOE YCTPOMCTBO, MOAKMI0YEHHOE K JTY,
nepBoHaYanbHO BKIoYaeTcs Npu 3HaveHnsax TTek <(T — A), Bbikntoyaetcs npu Ttek >(T + A) n BHOBb
Bkntoyaetca npn Ttek <(T — A), ocywecTBnss Tem cambiM ABYXMO3WLMOHHOE perynupoBaHue Mo
yctaBke T ¢ ructepesvcom + A;

—  Tvn norvkn 2 (0bpaTHbIN MMCTepesnc) NPUMEHSETCA B Crlydae Mcnonb3oBaHnsA npubopa Ans
ynpaeneHusi paboTon oxnagutens (Hanpumep, BEHTUNATOPA) MMM CUrHanNM3auum O MpeBbILEHUU
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3HaYeHs ycTaBku. [Tpy 3TOM BbIXOAHOE YCTPOWCTBO MEpBOHaYasibHO BKMIOYAETCS Npu 3HadYeHnax TTek
> (T + A), BbikntoyaeTtcs npu Ttek < (T — A);

—  Tvn norukn 3 (M-o6pasHas) NpUMeHAeTCs Npy MCNonb30BaHWUK Npubopa Anst cCUrHanusaumm o
BXOZle KOHTPONMPYEMOW BEMUYMHBI B 3aAaHHbIe rpaHuLbl. [pn 3TOM BbIXOAHOE YCTPOMCTBO BKIOYAETCA
npu (T —A) <Trek < (T +A);

—  Tvn norukn 4 (U-obpasHast) npuMeHsieTcst Npy Mcnosb3oBaHum npubopa Anst curHanusaumm o
BbIXOAE KOHTPONMUPYEMOW BeNWYMHbI 3a 3afdaHHble rpaHvubl. [py 3TOM BbIXOAHOE YCTPOWCTBO
Bkrtoyaetcs npy Ttek < (T —A) u Ttek > (T + A).

3apaHve yctaBku (T) n ructepesuca (A) npoBOAUTCS NpU NPOrpaMMMpOBaHMU NapamMeTpoB
perynupoBaHus npubopa (cm. n. 6.2).

Ons NY, paboTatowwero B pexume ycTpoicTBa CpaBHEHNSA MOXET ObiTb 3a4aHO BpeMs 3afepXKKu
BKITIOYEHVSA M BPEMS 3a4epXKu BbIkMoveHus. JTY BkMoYaeT unu BbIKMOYaET BbIXOAHOE YCTPOWCTBO,
ecnn ycrosue, Bbli3blBalOLee M3MEHEHWEe COCTOSIHUSA, COXPaHSAeTCH, Kak MWHUMYM, B TeyeHue
BpeMeHU, ycTaHOBMNeHHOro B napameTpax A1-5 n A1-6, COOTBETCTBEHHO (pUcyHok 3.11).

Onsa Y, paboTatoLlero B pexvme yCTpOWCTBa CPaBHEHUS MOXeT ObiTb 3a4aHO MUHMMarbHOe
BpeMs yaepxXaHus Bbixoda B 3aMkHyTom (napameTtp A1-7) u pasomkHyToM (napametp A1-8)
coctosHuax. J1Y yaepxuBaeT BbIXOLHOE YCTPOWCTBO B COOTBETCTBYIOLLEM COCTOSHUM B TeyeHue
33[jaHHOr0 B 3TUX MapameTpax BpPeMeHW, AaXe ecnu no noruke paboTbl YCTPOWCTBA CPaBHEHUS
TpebyeTcsa nepeknoyeHne (pucyHok 3.12).

BHuumanue! B pexume yctponctea cpasHeHnus JIY moxeT paboTtatb, ecnm B npubope
YCTaHOBIEHO CBA3AHHOE C HMM BbIXOAHOE YCTPOMCTBO AUCKPETHOrO TUNa — 3MNeKTPOMarHUTHoe perne,
TPaH3WCTOpHas onTonapa, oNTOCMMUCTOP.
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3.2.3.2 Pexxum MM-perynstopa

Mpn pabote B pexume [l-perynsaropa JIY cpaBHMBaEeT TeKyllee 3Ha4YeHVUEe W3MepsieMow
BENWYMHbI C 3alaHHON ycTaBkow «Tyct» U BblAaeT Ha BbIXod curHan ot 4 go 20 mA (anst BY Buga W)
wnn ot 0 po 10B (ana BY Buga VY), nponopuuoHanbHbIl BenUMYMHE OTKMOHeHMs. 3oHa
nponopuuoHanesHoctu (1) npu aTom 3agaetca napameTpom A. BbixogHon curHan cdopmupyeTtcsi B
COOTBETCTBMM C YCTAHOBMIEHHOW B napametpe Al-1 xapakTepucTuKon perynstopa nvbo no npsmo-
npornopuuoHansHoMy (HarpeBaTtenb), nvMbo ob6paTHO-MponopumMoHanbHOMY (OXNaguTernb) 3akoHy
perynupoBaHus. [padukn, noscHSOWME MNpuMHUMN (OPMUPOBaHUS ynpasnstowero Toka [1-
perynsTtopa ans obenx xapakTepucTuk NpuBeAeHsl Ha pucyHke 3.13.
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I man

I, MA 4

I man

min

Toer-A Ty Ty tA

a) NPAMO NPONOPUMOHANLHOE

perynupoBaHue

Tyr-d Tyr TyertA t,c
6) 0BpaTHO NPONOPLMOHANLHOE
perynupoBaxue

PucyHok 3.13 — MNpuHuun chopmupoBaHusa ynpaenstowlero Toka lN-perynatopa

B Tabnuue 3.1 B kayecTBe npumMepa npuBefeHbl 3HAYEHWS BbLIXOAHOTO Toka ANs NpsMO-
nNponopLuoHansHoro perynuposaHus npu yctaeke 500 °C n A = 40 °C.

Tabnuua 3.1
Temnepartypa, °C BbixogHou ToK, MA MowHocTb perynsitopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 375
500.0 12 50.0
490.0 14 62.5
480.0 16 75.0
470.0 18 87.5
460.0 20 100.0

MeHee 460.0 20 100.0
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BHumanue! B pexume [M-perynatopa JIY moxeT pabotaTb TOMbKO MPU YCTaHOBMEHHOM Ha
BbIXOZ€e YCTPOWCTBE aHasoroBoro Tuna.

3.2.3.3 Pexum peructparopa

Mpu pabote B pexume peructpatopa JIY cpaBHMBaeT NOAAHHYIO Ha €ro BXOA4 BENINYUHY C
3aaHHbIMM B napametpax Al-3 n Al-4 3Ha4yeHUsIMU U BblOAeT Ha COOTBETCTBYHOLLEE BbIXOLHOE
YCTPOWCTBO aHamnoroBbi curHan B Buae Toka oT 4 o 20 MA, KOTOpbIi MOXHO nodaBaTb Ha
camonuceL, unu gpyroe peructpupytoliee ycTporucTeo. [MpuHUMN hopMUPOBaHUSI TOKa perucTpaumu
nokasaH Ha pucyHke 3.14. Npu paboTe B 3TOM pexume HEOGXOAMMO YCTaHOBUTb HUXHWUIA U BEPXHUI
npegensl guanasoHa peructpauuu ans J1Y B napametpax A1-3 u Al-4.

Tok PErUCTPaHLWK A
I max ._.20 MA
12 MA
I min =4MA
1 .
. P Ve
’” ]J AWANa3oH PErMCTpalMK o ™ “3MepE“"oe
| W14) 3HaveHue T,
HWKHWIA Npegen BEPXHMIA Npeagen
perMcTpaune PErMCTPaLMK

(A1-3)
PucyHok 3.14 — lMpuHuun coopMnpoBaHus Toka permctTpaumm
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BHumanue! B pexume peructpatopa JIY moxeT paboTtaTe TONbKO MpW YCTAaHOBIIEHHOM Ha
Bbixoge BY aHanorosoro tuna.

3.2.4 Buabl BbIXOAHbIX YCTPOUCTB

BbixofHble yCcTpoUCTBa NpeAHasHayeHbl Ans nepeaady BbIXOQHOMO YMNpaBsOWEro curHana Ha
WCMNOMHUTENbHbIE MEXAHWU3MbI.

Cxembl noakntodeHust BY npueeaeHsl B MNpunoxexHun b.

BY moryT ObITb ABYX BUAOB: AUCKPETHBIE U aHANOroBbIe.

BHumaHme! BHe 3aBucumoctn oT Buaa, nwoboe BbIXOAHOE YCTPOMCTBO rarbBaHUYECKu
M30MMPOBAHO OT U3MEPUTENBHOrO 6roka (3a UcknyYeHnem Boixoaa T).

OuckpeTtHoe BY — anektpomarHuTHOe perne, TpaH3MCTOpHasi onTtonapa, ONTOCMMWUCTOP —
ncnonb3yeTcs ANa ynpaeBneHus (BKMNIOYEHUA/BLIKNIOYEHNS) Harpyskon nmbo HenocpeacTBEHHO, Nn6o
Yepes Oonee MoLUHble YNpaBnsloWMe INEMeHTbl, Takue Kak nyckaTtenu, TBepAoTenbHble pene,
TUPUCTOPBI UM CUMUCTOPBI.

OnekTpomarHuTHoe pene (Bbixop P) npegHasHayeHo ANs KOMMyTauuW CUMOBbLIX Lienen
HanpsbkeHvem He Gonee 250 B 1 paboymm Tokom He Gornee 8 A.

TpaH3ucTopHas onrtonapa (Bbixog K) npvmeHsieTcs, kak npaBuno, AN ynpasneHus
HM3KOBOMbTHbLIM pere (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHune BbIxoga u3 CTpos
TpaH3ucTopa W3-3a OonblIOro TOKa CaMOWHAYKUMWM napannenbHo oOMOTKe BHELUHero pene
HeobxoanMo yctaHasnueath anog VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN kntoy (Bbixoa T) npegHasHayeH Ans NPAMOro NoAknyeHus kK npubopy B
KayecTBe Harpysku TBepAoTenbHOro pene (BbIXOAHOE HanpsbkeHune oT 4 fo 6 B, NOCTOSIHHbIA TOK He
6onee 25 MA).

BHumaHue! MakcumanbHas gnuHa coeguHuTensHoro kabenst mexay npubopom c Bbixogom T u
TBEPAOTENMbHbLIM pene He AOMKHa NpeBbIwaTh 3 M.
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OnTtocumucTop (Bbixoa C) nmeeT BHYTPEHHIOIO CXeMy nepexoda Yepes HOMb U BKIoYaeTcs B
uenb ynpasBneHns MOLLHOTO CUMWUCTOPAa UMK Napbl BCTPEYHO-NapansenbHO BKMIOYEHHbIX TUPUCTOPOB
yepes orpaHuumBatowmn pesuctop R1 (cm. pucyHok B.3). BenuumHa conpoTtuBneHus pesuctopa
onpenensieT ToK ynpaeneHus cummnctopa. HarpysouHasi cnocobHOCTb Bbixoda — TOK He 6onee 50 MA
npv nepemeHHoM HanpsixeHun He 6onee 250 B.

[ns npenoTepalleHns Nnpobosi TMPUCTOPOB U3-3a BbICOKOBOMbTHBIX CKAYKOB HaNPSKEHWUs B CETU
K MX BbIBOAAM pekoMeHAayeTcs nogkntoyats dpunetpyrowyto RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabouum napameTpam aHanorvyHbl Bbixogdy C u
npegHasHayeHbl Ans ynpasneHns TpexdasHomn Harpy3kom (CM. pucyHok b.5).

AnanoroBoe BY npepacraBnsiet coboi uudpo-aHanoroBbii npeobpasoBaTenb, NO3BONSALLNN
hopMM1poBaTb aHaMOroBbIVi CUrHanM NOCTOSAHHOTO TOKa UMW HanpsXKeHUs.

®dopmupoBaTenb TokoBoro curHana (Bbixoa W) npeobpasyeT Ha akTuBHOM Harpyske RH
3HaveHve Ha Bbixoge J1Y B ToKoBbIV curHan ot 4 o 20 MA (cM. pucyHok 3.15).

OBEH TPM1 |
.§ Buixog X-1

‘ig — Beixog X-2 ——— +U,

< — BexonX-3 — 11— -U,

PucyHok 3.15

Ons pa6boTtbl BY Heobxooumo Mcnonb3oBaTb BHELUHWNA UCTOYMHWMK MUTAHUS MOCTOSIHHOTO TOKa.
ConpoTuBrneHve HarpyskM RH 3aBUCUT OT HanpshkeHust UCTouHuka nutanus Up n BbibupaeTcs u3s
rpacpuka (cm. pucyHok 3.16). B Tom cniydae, ecnv Ans uUaMepeHus TOKOBOrO CUrHama ucnonb3yeTcs
MN3MEepUTENbHBIA LWYHT Ry U ero HoMWHan MeHblle HeoBXOAMMOro COMPOTMBIEHUS Harpysku, TO
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ncnonb3yetcsl  [0GaBOYHBLI  OrpaHuMuMBalOWLMA  pe3ncTtop Rorp, COMpPOTMBNEHME  KOTOPOrO
BbIYMCMAETCS U3 COOTHOLLEHUS:
Rorp = RH — Ru.
Tunosble cooTHoweHusi: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Run = 100 Om,
Rorp = 620 Om).
BHumaHue!
1 HanpsbkeHue nctounuka nutanusa LIAT He gomkHo 6biTb 6onee 30 B.
2 B kayecTBe BHELLUHEro UCTOYHWMKA NUTaHUSI MOXET ObiTb MCMONb30BaH BCTPOEHHbIN B Npubop
WNCTOYHMK 24 B.
3 JonyckaeTcsa npMMEHEeHMEe pe3ucTopa C BENWYMHOM COMPOTUBIIEHMS, OTNMYaloLLencss OT
paccynTaHHon He 6onee Yyem Ha = 10%.
RH! OM“
1000
900
800

700
600
500

400
300

200
100

0 10 20 30 Up, B

PucyHok 3.16
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®dopmMmupoBaTenb CUrHarna NOCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayYeHune Ha
Bbixoge B curHan HanpskeHusi ot 0 go 10 B. ConpotueneHune Harpy3ku RH, nogkntodaemon k LIATT,
[OMKHO ObITb B AnanasoHe oT 2 Ao 10 kOwm.

[na nuTaHuns Bbixoda BO3MOXHO UCMOSb30BaHWE BCTPOEHHOIO MCTOYHMKA NUTaHns 24 B.

BHumanue! HanpsxeHue uctounvka nutanmsa LIAM He gomkHo npesbiwats 30 B.

AHanorosoe BY npubopa MOXHO ucnonb3oBaTb AN perynupoBaHus no [1-3akoHy. B atom
cnyyae npubop AormkeH paboTaTb COBMECTHO C 3MEKTPOHHBIM PErynaTopoM MOLLHOCTU, HampuMmep,
6nokoM ynpaBneHusi cunosbiMu Tupuctopamu BYCT npoussopgctea OBEH. Cxema nogkntoyeHus
npubopa k BYCT nokasaHa Ha pucyHke 3.17.

OBEH TPM1
+Up

Boixon X-1 BYCT
UAn —dl Boixop X-2 —1 14
l_ 15
I_

Buixop X-3
16

=4

PucyHok 3.17
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4 Mepbl 6e3onacHocTH

4.1 Mo cnocoby 3almTbl OT NOpPaXEeHUs1 ANEeKTPUYECKMM TOKOM nNpmnbop cooTBeTCTBYeT knaccy I
no NOCT 12.2.007.0.

4.2 K akcnnyaTaumn, TexobcnyxuBaHuio npubopa [OMKHbI [onyckaTbCA nuvua, W3yvuBluve
npaeuna aKkcnnyatauuu, npoweline obyyeHre 1 NpoBepKy 3HaHWA MO BOMpocam OXxpaHbl TpyAa B
COOTBETCTBMM C  «TUMOBbIM MonoxeHvem o6 oOy4yeHMM MO BoOMpocaM OXpaHbl  Tpyda»
(HNAOM 0.00-4.12) u umetowme rpynny gonycka He Hwxke |l cormacHo «MpasBunam 6e3onacHoin
aKcnnyatauum anekTpoyctaHoBok notpebutener» (HMNAOIMM 40.1-1.21).

4.3 He ponyckaeTcs nonajaHve BnarM Ha KOHTAKTbl BbIXOQHOrO pa3bemMa W BHYTPEHHWe
3MeKTpo3anemMeHTbl npudopa.

4.4 3anpelyaeTcs WCNonb3oBaHWe npubopa B arpeccuBHbIX CpeAax C  codepxaHnem B
aTMocdbepe KWUCOT, LWenoye, macen v T. .

4.5 3anpeluaeTca NpoBoANTb Mtobble NoAkNoYeHNs K Npubopy M paboTbl NO ero TEXHUYECKOMY
o6CnyXMBaHUIO MPW  BKMIOYEHHOM TMUTaHUW, T.K. Ha OTKPbITbIX KOHTaKTax KnemMMHuka npubopa
NpUCYTCTBYET HanpsixeHue BenuynHon o 250 B.

4.6 MNpun npoBefeHNM TeKyLLero peMoHTa Heobxoanmo cobnioaate ykasaHna mep 6esonacHocTy,
HacTtosuero P3.

4.7 PeMoHT npubopa npou3BOAUTCS Ha NpeanpuUsiTUM-U3rOoTOBUTENE B 3aBOACKUX YCMOBUSX C
NpUMeHeHVeM creumanbHOM CTEHA0BOM annapaTypbl.
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5 MoHTax npubopa Ha 06bLeKTe M NoAroToBKa K paboTte

B pasgene onucbIBalOTC MOHTaX, KpensieHve u
noaknoyeHve npubopa.

5.1 MoHTax npnbopa

5.1.1 YcTtaHOBKa Nnpub0opoB HACTEHHOrO
MCNONHEeHus

1. 3akpenuTb KpPOHLUTENH TpeMsa BuHTamMu M4x20 Ha
NMoBEpPXHOCTW, NpedHa3Ha4YeHHOW Ans ycTaHoBku npubopa
(cm. MpunoxeHne A n pucyHok 5.1, a).

MpuMeyaHue - BUHTLI NS KpENfeHUsa KPOHLITENHA He
BXOAST B KOMIMIEKT NMOCTaBKU.

2. 3auennTb KpeneXHbl Yroriok Ha 3agHen CTeHke
npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa (PUCYHOK 5.1, 6)

3. MpukpenuTb Npnbop K KPOHLITENHY BMHTOM M4x35
13 KOMMneKTa noctaeku (pucyHok 5.1, 8).

PucyHok 5.1 — MoHTax npu6opa
HacTeHHOro KpenneHus
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5.1.2 YcTaHOBKa Npu6opoB WUTOBOro UCNOSTHEHUA

[ns yctaHOBKY NpnGOPOB LUMTOBOTO UCMOSHEHWS CrieayeT BbINONHUTL criedyolne AeicTBuS.

1) MoAroToBMTL Ha WMTE YNpaBreHuss MecTo Ans YCTaHOBKM npubopa B COOTBETCTBMM C
MpunoxeHuem A.

2) YcraHoBWTb NpuboOp Ha LWWUTE ynpaBrieHUsi, UCNONb3ys AN ero KpenreHusi MOHTaXHble
3MIeMeHTbI, BXOASALLME B KOMMNIEKT NOCTaBku npubopa.

3) BcTaBuTb npubop B cneunanbHO NOAroTOBIEHHOE OTBEPCTUE Ha NWLEBOM NaHenu wurta (cm.
[MpunoxeHne A 1 pucyHok 5.2, a).

4) BcTaBuTb bukcaTopbl U3 KOMMMEKTa NOCTaBku B OTBEPCTUS Ha BOKOBbIX CTEHKax npubopa
(pucyHok 5.2, 6).

5) 3aBepHyTb BUHTLI M4 x 35 u3 komnnekTa NocTaBky B OTBEPCTUSAX Kaxaoro dukcaTopa Tak,
4TOObI NPMOOP ObIN MIOTHO NPUXAT K NMMUEBOW NAHENN WwuTa.

PucyHok 5.2
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5.1.3 YcraHoBka npu6opos DIN-pee4yHOro ucnonHeHus

Ons ycraHoBku npubopoB DIN-peeyHoro wcnonHeHns cnegyeT BbIMONHWTL crneaylolime
OencTBus.

1) MoproToBuTb MecTo Ha DIN-pevike anst yctaHosku npubopa.

2) YctaHoBuTb npubop Ha DIN-peliky B COOTBETCTBMM C PUCYHKOM 5.3.

3) C ycunvem npupasute npubop k DIN-perike B HanpaBreHun, noka3aHHOM CTPErKon, A0
dmKcauum 3aLlenku.

=

PucyHok 5.3 — MoHTax npu6opa c kpenneHuem Ha DIN-peiiky
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5.2 MOHTaX BHELUHUX CBA3en
5.2.1 O6wue TpeboBaHuA

Mpu MoHTaxe pekomeHayeTcst cobnoaaTe criegyrolme TpeboBaHus.
1) MopknioyeHne npubopa cnegyeT npou3BoauTb Kk ceteBoMy duagepy 220B 50 'y, He
CBSI3aHHOMY HEMNOCPEACTBEHHO C NMUTAaHMEM MOLLHOTO CUMOBOro 06opyaoBaHus. Bo BHelwHen Lenu
peKoMeHAYyeTCA YCTaHOBUTb BbIKMOYaTENb NUTaHWs, obecneuymBalowmii OTKMOYEHNe npubopa ot
ceTu 1 Nnaekune npegoxpaHutenu Ha Tok 0,5 A.

2) Cxembl

noaKnw4vYeHnsa [at4ynkoB K npw6opaM Pa3nnUYHbIX NCNOSNTHEHWI npueedeHbl B

Mpunoxerun b. MNapameTpbl NMHUM coeanHeHns npubopa ¢ AaTyMKoM npvBeAeHsbl B Tabnuue 5.1.

Tabnuua 5.1 — MNapamMeTpbl NIMHUKM CBA3M NpUbOpa C AaT4YMKaMm

Twvn paTtymnka

OnuHa nuHun, M,

ConpotusnexHue

WUcnonHeHue nuHumn

He bonee nuHuK, Om, He Gonee
TepmonpeobpasoBatenb Tpexnposoanaﬂ,
100 15,0 npoBoAa paBHON AMWHbI

COMpPOTUBNEHNS U CouGHMS
TepMOoaneKTpoaHbIv

MpeobpasosaTtenb 5 20 100 KaGens

TEPMOINEKTPUYECKniA (KOMMEHCALMOHHBIA)

YHIDUUMPOBAHHbIA 100 100 [iByxnpoBogHas

CUrHan NocTOsiHHOIO ToKa

YHUpUUMPOBAHHbI

CUrHan HanpspkeHus 100 5,0 [ByxnpoBogHas

NOCTOAHHOIO TOKa
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3) BcTpoeHHbIi B nNpubop WCTOYHMK MOCTOSIHHOrO Hanpshkenusa (24,0 £2,4) B cnepyet
Mcnonb3oBaTh AN MUTAHWA akTUBHBIX A4aTYUMKOB C aHarnoroBbiM BbIXOAOM WIN aHANoroBbIX BbIXOL0B
npubopa (n. 3.2.4).

BHumaHue! He gonyckaeTca nokrniyYeHne K BCTPOEHHOMY B anGop WCTOYHUKY HanpsaxeHua
24 B O4HOBpPEMEHHO aHanoroBbiX BXO40B 1 BbIXOO0B.

5.2.2 YKka3aHuUsl N0 MOHTaxy

PekomeHaaLmmn no opraHnsaummn MoHTaxa crnegytoLume.

MoaroToBuTb Kabenu ons coeAuMHeHUs nNpubopa C JATYMKOM, @ TakkKe C MCTOYHUKOM MUTaHWS
220 B 50 I'u.

Ona obecneyeHnss HaOEXHOCTU JNEKTPUYECKUX COEAUHEHUA PEKOMEeHAyeTCs WCnonb3oBaTb
Kabenu MeaHble MHOTOXWIbHbIE, KOHLIbI KOTOpbIX Mepes MOAKMYEHMEM CcriefyeT TwaTenbHO
3a4YMCTUTb U 3anyanTb. 3a4nNCTKy Xun kabenen HeobXoAMMO BbIMONHSATE C TAKUM PacyeToM, YTODbI X
OroJIEHHbIE KOHLbI MOcne NoAKMYeHNs Kk Npnbopy He BbICTynanu 3a npegenbl kneMMmHuka. CeyexHne
*un kabenein 4OMmKHO BbiTb He Gonee 1 MMP.

B kopnycax HacTEHHOro KpemnmneHusi KOHUYECKMe 4acTu YNIOTHAKLWMX BTYNOK cpe3aTb TakuM
o6pa3om, 4ToObl BTySIKa NOTHO Npunerana K noBepxHocTy kabens.

Mpumeyanuna

1 KabenbHble BbiBOAbI Mpubopa paccyMTaHbl Ha MoAKMYeHne kabenenm C  HapyXHbIM
anameTpoM ot 6 oo 12 mm.

2 [Ina yMeHbLUEHWS1 TPEHUSI MeXYy PEe3VHOBOWN NMOBEPXHOCTbLIO BTYIKM U kabens pekoMeHayeTcs
NPVYMEHSITb TanbK, Kpaxman v T.4.

Mpwn npoknaake kabenen cnegyeT BblAENUTb IMHUM CBA3U, COeAMHSAOLWME NpMbop C 4aTYMKOM B
CaMOCTOSITENbHYI Tpaccy (MnM HECKONbKO Tpacc), pacnonaras ee (Unv ux) OTAENbHO OT CUITOBbIX
kabenew, a Takke oT kabenewn, co3aatoLLMX BbICOKOHYACTOTHbLIE Y MMMYSIBCHbIE MOMEXM.
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BHumaHue! [ns 3awmTbl BXOAOB NpuGopa OT BWUSHUA MPOMBILUIIEHHBIX 351EKTPOMAarHUTHbBIX
NMoMeX NMHUM CBA3W npubopa ¢ AaTUYMKOM criefyeT aKpaHuMpoBaTb. B kayecTBe akpaHOB MOryT GbiTb
MCMONb30BaHbl KaK CrneuuanbHble KabGenu € SKPaHMPYOLUMMU ONMeTkamu, Tak WM 3a3eMIEeHHble
cTanbHble TpyObl Noaxoasiiero anameTpa. JkpaHbl kabernen ¢ akpaHUPYOLLMMK onneTkamun cneayet
MOAKMIOUNT K 323€MIIEHHOMY KOHTaKTY B LUMTE YNpaBneHus.

5.3 NogkntoyeHne npubopa

CoeaunHeHne npubopa C WCTOMHUKOM MWTaHMS (CeTbid) W  OaTyMKOM MPOWM3BOAMTCH MO
COOTBETCTBYIOLUM CxemaMm, npusBefeHHbIM B [punoxeHun b, ¢ cobniofeHneM W3NOoXeHHOW Huxe
nocnefoBaTenbHOCTU AENCTBUN:

—  MOAKIYUTL NPMBOP K UCTOYHUKY MUTaHUST;

—  nopatb NUTaHve, BbICTaBUTL KOAbI TUMa AaTymka n pexum pabotbl 1Y, a Takke Heobxoammble
ycTaBKku perynupoBaHnus (cm. Mpunoxexne B), 3aTem CHATL NuTaHwue;

—  MOAKMIOYUTL NVHUIO CBA3W «Npubop — AaTyumk» K MepBuMYHOMY npeobpasoBaTtenio u Bxopy
npubopa;

—  MNOAKMOYUTL NMHWMIO CBA3W «MpUMBOp — Harpy3ka» K WCMOMHWUTENbHOMY MeEXaHu3my unu
perucTpaTopy v Bbixody npubopa.

BHumanue! [na 3awuTbl BXOAHbLIX LUenei npubopa OT BO3MOXKHOrO npo6os 3apsgamu
CTaTMYECKOro OMeKTPUYECTBa, HAKOMMEHHOrO Ha fMHUAX CBS3M  «NpuBop — JaTtdvk» nepeq
NoAKIYEHNEM K KNeMMHUKY NpuGopa, ux Xunbl cregyeTt Ha Bpemsi oT 1 40 2 ¢ COeAUHUTb C BUHTOM
3a3eMneHus Wwura.

Mocne nogayn HanpsikeHWs nNuTaHusa Npubop nepexoamt B pexum «PABOTA» (cm. n. 6.1). Mpwn
MCNPaBHOCTU JdaTyuka W MUHUM CBA3WM Ha LMPOBOM MNoKasbiBaloLEM YCTPOWCTBE OTobpasvTcs
TeKylliee 3Ha4YeHne n3mMepseMon BenuunHbl. Ecnm nokaszaHusa npmbopa He COOTBETCTBYIOT peanbHOMYy
3HaYeHWI0 M3MepPSIEMON BenMUYNHbI, HeobXoAMMO NPOBEPUTbL MCMNPaBHOCTb AaTyuka M LIENOCTHOCTb
NMHUM CBSAI3MW, a TaKXke NPaBUNbHOCTb UX MOAKMIOYEHUS.
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BHumaHue!

1 Mpy NpoBepKe MCMPaBHOCTU AATHMKA U NHWK CBSA3WM HEOBXOAMMO OTKMOYUTL NpuBop OT ceTu
nutaHus. Bo wusbexaHue Bobixoga npuGopa W3 CTPOS MpU MNPOBEpKe CBs3el HeobXoaumo
MCMoNb30BaTh U3MEpUTESIbHbIE YCTPOWCTBA C HanpshkeHMeM nutaHust He Gonee 4,5 B, npu Gonee
BbICOKMX HaMPSDKEHUAX MUTaHUS 3TUX YCTPONCTB OTKIIOYEeHUEe AaTymka oT npubopa obs3arternbHo.

2 MopxnoyaTe  aKkTMBHble Npeobpa3oBaTeny C  BbIXOAHBIM CUTHANMOM B BUAE  MOCTOSIHHOMO
Hanpsikenns (-50,0.+50,0 MB urn 0...1,0 B) MOXXHO HENOCPEACTBEHHO K BXOAHLIM KOHTakTam rnpubopa.

3 MopkntoyeHne npeobpasoBaTenen ¢ Bbixogom B Buae Toka (0..5,0 mA, 0..20,0 MA unu
4,0...20,0 MA) — TonbKO MOCMe YCTaHOBKW LUYHTMpYlOLLero pesucTtopa conpotusreHunem 50,0 Om
(monyck He Gonee 0,1 %), NoakmnYeHMe KOTOPOro HeobGXoAMMO MPOM3BOAUTbL B COOTBETCTBUM C
pucyHkom 5.4,6, T.e. BbIBO4 pe3ncTopa AOIMKEH 3aBOAMTLCS C TOW K€ CTOPOHbI BUHTOBOW KIEMMbI,
4YTO 1 NPoBOA OT AaTtuyumka. [pu ncnonb3oBaHuKM NpoBoga ceveHvem Gonee 0,35 MM KoHew npoBoa U
BbIBOJ pe3ucTtopa He06XOAMMO CKpy4MBaTh UK CNasiThb.

BaxHo! HeBbinonHeHne aToro TpebGoBaHUS MOXET MPUBECTU K MPONafaHuio KOHTaKTa Mexay
BbIBOAOM PE3MCTOpa W KNEMMbI, YTO MOBMEYET NOBPEXAeHUe Bxoaa npubopa.

HI-H HIUID
R /

HEnpasunbHO! npasunsHO!
a) 6)
PucyHok 5.4
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5.4 «BbicTpasa» 3ameHa npubopa (Tonbko Ans npubopa B Kopnyce L11)

KoHcTpyKuma knemm npubopa, BbiMonHeHHoro B kopnyce LL11, nossonsieT ocyliecTBuTb
onepaTuBHyl0 3ameHy npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HeMy BHELHWUX NUHWUA CBSA3W.
MocnenoBaTensbHOCTL 3aMeHbl Mpubopa crneayoLas:

1) obecToumBaloTCsA BCE NNHWMM CBA3WN, NOAXOAsALLME K NPUBoPY, B T.4. NIMHUW NMUTaHNS;

2) BbIBMHYMBAIOTCH KpenexHble BUHTLI (4Ba) NO kpasiM KNeMMHOM Korogku npubopa;

3) cbemHas 4acTb KOMOAKM OTAEenseTcs oT npubopa BMeECTe C MOAKMIOYEHHbIMW BHELLHUMMU
NUHUAMW  CBA3W MPWM  MOMOLLUM OTBEPTKM UMM OpYroro MoaxoAsiero WHCTpyMeHTa
(oTcoeavHeHWe KIeMMHOM KONOAKN NpeacTaBneHo Ha pucyHke 5.5);

4) npubop BbIHUMAETCH U3 LMTa, @ Ha ero MecTo yCTaHaBNMBaeTCs APYron ¢ npeaBapuTenbHO
yAaneHHoW pa3beMHON YacTblo KIemmM;

5) Kk ycTaHOBfeHHOMY Mpubopy NOACOEAMHSIETCS pasbeMHasi YacTb KNeMM C NOAKIOYEHHbIMU
BHELUHUMM NIVHUSIMUA CBA3MK;

6) 3aBMHYMBAIOTCA KPEneXHble BUHTLI KIEMMHOW KONOAKM.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npuGopa
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6 Pexxumbl paboTbl npubopa

Mpubop MoXeT YHKUMOHMPOBATL B OAHOM U3 AByX pexumoB: «PABOTA» wunu
«MPOrPAMMNPOBAHWE».

6.1 Pexxum «PABOTA»

Pexum «PABOTA» sIBNSieTCA OCHOBHbIM 3KCMyaTauWMOHHBIM PEXMMOM, B KOTOpbIA npubop
aBTOMaTMYECKN BXOAWT NpM BKNIOYEHUM NUTaHns. B gaHHOM pexvme npou3BoaMTCs Onpoc BXOAHOrO
AaTyvka C BbIMMCMEHVMEM MO MOSTYyYEHHbIM AAHHBIM TEKYLUMX 3HAYEeHWN M3MEepSeMoVi BENMUYUHBI U
oTOBpaXXeHWeM Ux Ha LMdpoBOM NOKa3bIBaOLWLEM YCTPOWCTBE 1 BblAaven HeobX0ANMbIX CUrHANOB Ha
BbIXOAHOE YCTPOWMCTBO.

B npouecce paboTbl mpuGoOp KOHTPONMMPYET WCMPaBHOCTb BXOAHOrO AaTyMka U, B cryvae
BO3HWKHOBEHWSA aBapuu Mo BXOAY, CUrHanuaupyeT o6 aToMm MuraHuem ceetoanoda «l» n BbIBOAOM Ha
LUMPOBOM MOKa3biBalOLWEM YCTPOUCTBE COOOLLEHNS, COOTBETCTBYIOLLEr0 aBapuUMHOW cutyauum (CMm.
Mpunoxenwve [1). PaboTa BLIXOAHOrO yCTPOMCTBA Npu 3TOM BriokmpyeTtcs (nepesoaunTtcs B 6besonacHoe
cocTosiHMe, onpeferneHHoe B napameTpe Al-9). ABapuiiHas cuTyauusi BO3HMKaeT Mpu BblXxoAe
M3MepsieMOoN BENNYMHBI 32 JOMYCTUMbINA Auanas3oH KOHTpons (cM. Tabnuuy 2.2) unu npu Bbixoge w3
CTposA Aatyvka (06pbIB MNM KOPOTKOE 3aMblkaHue Tepmonpeobpa3soBaTene ConpoTUBIEHNS, 0OpbIB
TepMOoaneKTpnyeckoro npeobpasoBaTens N yHUULMPOBAHHOIO AaTYMKa).

BHumanue! Mpubop nHanumpyert:

—  TemnepaTtypy «XOflOAQHOro cnasi» — B Cry4Yae KOPOTKOro 3aMblKaHWUS TEPMOJNEKTPUYECKOrO
npeobpasoBatens;

—  3HauyeHWe HWXHEero npegena AvanasoHa — B Criydae KOpOTKOro 3amblkaHusl fatuukos ot 0 oo
1B, ot 0 1o 5 MA, ot 0 go 20 MA 1 obpbiBa aaTtumkoB oT 0 1o 5 MA, oT 0 1o 20 MA;

—  3HayeHue cepedvHbl AvanasoHa — B Cllyyae KOPOTKOro 3aMblkaHusl Aatyuka oT MuHyc 50 go
50 mB.
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B pexume «PABOTA» npubop ynpaBnseT BHELWHWM WCMNOMHUTENbHBIM YCTPOWCTBOM B
COOTBETCTBUMN C 3adaHHbIM pexumom paboTbl JIY (n. 3.2.3). BusyanbHbili kOHTponb 3a paboTtoin
BbIXO[HOIO YCTPOWCTBA AUCKPETHOIO TUMa MOXET OCYLLECTBISATLCS OnepaTtopom no ceetoauony «K».
3acBeTka CBeTOAMOAA CUrHanmu3MpyeT O MepeBofe JTOrMYeckoro YCTPOMCTBA WM CBA3AHHOTO C HUM
Bbixoga B cocTosiHue «BKIMHOYEHOY, a raweHune — B coctosiHne « OTKIMFOYEHO».

BHumanue! Npu ncnonb3oBaHum aHanoroeoro Beixoda (BY Buaa W vnun Y) ceetoamon «K» He
3a4encTBoBaH.

6.2 Pexxum «MPOrPAMMUPOBAHUE»

Pexum  «MPOTPAMMUPOBAHWME»  npegHasHadyeH Ans 3agaHus WM 3anucn B
3HEproHesaBUCKMMYIO NamATb npubopa TpebyeMbix nNpu  3aKcnnyaTauuyM nporpaMMupyembix
napameTpoB. 3afaHHble 3HAYeHUs1 NapameTpPOB COXPaHATCS B NamMaTv npubopa npu BbIKMOYEHUN
nUTaHus.

MpumeyaHus

1 MNpu nameHeHun 3HayveHun napameTpoB b1l-O u bl-7 BbIXOAHOE YCTPOWCTBO MEpeBOAUTCS B
6e3onacHoe cocTosiHMe, onpegeneHHoe napameTpom Al-9. [lpu pegakTMpoBaHWM  Opyrux
napamMmeTpoB Npubop ocTaeTcsi B paboyeM COCTOSAHUMN.

2 3HauyeHue napameTpa b1-7 onpenensieT TOMHOCTb OTOBPaXeHNs MHAMKaUMKU U MacwTabupyeT
3Ha4YeHnss U OuanasoHbl napameTpoB Ty, A, A1-3, A1-4, bl-5 n bl-6. MacwrabuposaHue
BBIMONHAETCS MYTEM YMHOXEHUS TEKYLLMX 3HAYEHWI YKas3aHHbIX NapamMeTpoB Ha KoadduumeHT 107,
rge X — 3HaveHue napametpa b1-7 (b2-7).

Ecnn B TeyeHne 20c B pexume «MPOTPAMMUPOBAHWE» He npov3BoguTcst onepauui C
KHOMKamu, Npubop aBToMaTM4ecku BosBpallaeTcs B pexum « PABOTA».
B npubope yctaHoBnNeHo ABa ypPOBHsi NPOrpaMMUPOBaHUS.
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Ha nepBoM YpOBHEe OCYyLleCTBnAeTCA MNpoCMOTPp U U3MEeHeHue 3HaYeHUn napameTpoB
perynupoBaHua: YCTaBKU Twn rmcrepesunca A. Bxop Ha ﬂepBbIIZ YpPOBEHb nNporpaMmMmmnpoBaHua

NPor.
OCYILLECTBNSAETCA KPAaTKOBPEMEHHBLIM HaXaTMeM Ha KHOTKY . MocnepnoBatensHoCcTb paboTbl C
Npv6opoM Ha NEPBOM YPOBHE NPOrpaMMMpOBaHUs NpuUBEAEHa Ha pUCYHKe 6.1.

Pexum PABOTA

i_/\' 3apanwe yorasks g Ny
(wamenesme B puanaaove |
patoTy parwka)

I ,; 3ananme tmcTepeanca g 1Y 1

| (mamenenme ot 0 o sepeero |
Mpefend Hanasoqa |
1= paborugarwna) |

PucyHok 6.1 — MocnegoBaTenbHOCTL paboThl ¢ NPUGOPOM Ha NEPBOM YPOBHe

nporpaMMmMpoBaHusi

Ha BTOpoM ypoOBHe MpoOrpaMMUpPOBaHMSI OCYLLECTBNSETCS MPOCMOTP W HeoGxogumoe
M3MEHeHNe (YHKLMOHAamNbHLIX MapameTpoB npubopa. ®DyHKUMOHArbHbIE napameTpbl npubopa
paspeneHbl Ha rpynnbl A 1 b. B rpynne A HaxoaaTtcs napameTpbl, onpeaensitolme noruky paboTbl
npubopa. B rpynne b — napameTpbl, 0TBEYalOLLME 3a HACTPOIKY M3MepPUTENbHOM YacTy npudopa.
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Monpo6Hoe onucaHve napameTpoB npveeaeHo B MpunoxeHun B.
Bxop Ha BTOpPOi ypOBeHb MPOrpamMMMUPOBaHUsSI OCYLLECTBIISIETCH HaxaTueM U yaepKvBaHUEM

neor.
KHOMKW E He MeHee 3 c. [locnegoBaTenbHOCTM nNpoueadypbl NporpamMMupoBaHusi npubopa Ha
BTOPOM YpOBHe Ansi 06emx rpynn napaMmeTpoB NpyMBeAeHbl Ha pUCcyHkax 6.2—6.4.

] 5 L __F‘exuM PABOTA

T O -
o o o
YIEPXHBATH
HE MEHEE 3 oK. . __________
I: Yeranoaxa koA
o e . BNOfA B NPOUEAYRY
— 1 HCTHPOBKK l
PO
________ |
| 3aBepuwenie 3ananma -

| NapaMerpos |

g
I

IR NAPAMETPOR | [ NapaMerpos :
| FEYNNGLA oM. puc. G.Z_I | rpynnel b cm. puc. 6.4

PucyHok 6.2 — MocnegoBaTenbHOCTb paboTbl ¢ NPUGOPOM Ha BTOPOM YPOBHE
nporpaMmMmMpoBaHus

D,J'Iﬂ 3aunTbl NnapamMmeTpoB OT HECAHKUMOHUPOBAHHOIO U3MEHEHUA pa6oq|/1x pexnmoB B an60pe
cny>xat napamMmeTpbl CEKPETHOCTU A0-0 n bO-O, B KOTOpPbIX yCTaHaBMBaeTCA 3anpeT Ha UaMeHeHue
napameTpos COOTBeTCTByIOLLI,eVI rpynnbl 1 NnapameTpoB perynnpoBaHua. I'IpM yCTaHOBNEHHOM 3anpeTe
pa3pelaeTcq TOSIbKO NPOCMOTP paHee 3aAaHHbIX 3HaYeHumn napameTpoB 3TUX rpynmn.
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[ocTyn Kk 3TM napameTpam CeKpeTHOCTU OCYLLECTBAETCA TOMbKO Yepes3 KOAbI:
—  Ana rpynnsl napameTpos A kog gocTyna 135;
—  Onsarpynnbl napameTpoB b koa goctyna 246.

BHumanume! [1ns Bo3BpaTa BCEX 3aBOACKMX YCTaHOBOK Heobxoanmo HabpaTb kog 118.

. A
)'manoaxamalj - !; -
ﬁg:g‘n;;y v ~ / s
HG 4 }_Ill\ ‘;’c:!auusxm

-SHa-lemm I

on ’_I 3H£l‘l€uhﬂi
7

| o:'.;’z‘:|

I 3apepuerme satanna | |

] NapaMEeETRoOR |

PucyHok 6.3 — NocnegoBaTtenbHOCTb paboTbl ¢ NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmmMmMpoBaHua (ansA rpynnbi napaMmeTpos A)
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PucyHok 6.4 — NocnegoBaTtenbHOCTb paboTbl ¢ NPMGOPOM Ha BTOPOM YPOBHE
nporpaMmmupoBaHus (AnA rpynnbl napameTpos b)
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7 TexHu4yeckoe obcnyxuBaHue

7.1 O6wwue ykazaHus

TexHuueckoe obcnyxumaHve npubopa NPOBOAUTCA HE pexxe OAHOro pas3a B LUEeCTb MecsAueB U
COCTOWT B MPOBEpPKE KpernneHus npubopa, BUHTOBbIX COeAMHEHU, a Takke YAaneHUn Nbinu 1 rpsian ¢
KnemmHuka npubopa. MNMpu BbINONHEHUN paboT No TexHnyeckomy obcnyxuBaHuio npubopa cregyet
cobntoaaTte Mepbl 6e30MacHOCTU, M3NOXeHHble B pasaene 4.

7.2 NoBepka (kanubpoBka) npubopa

MoBepka (kannbpoBka) NPMOOPOB AOMKHA NPOM3BOAUTLCS HE PEXe OAHOro pas3a B ABa roga no
meTtoamke APAB.421210.001 MIM-2008. MeTtoguka noBepkum nocraensietcss Mo TpeboBaHuio
3aKasuuka.

7.3 OcTupoBka npubopa

BHumanue! KOcTupoBKy npubopa [AOSMKHbI BbINOMHATH NMLA, MMEILUME COOTBETCTBYHLLYIO
KkBanudukaumo n Heobxoammoe obopyaoBaHue.

INopsigok AeNCTBMI NpuY OCTMPOBKE NpuBeaeH B MpunoxeHun E.
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8 MapkupoBka npubopa

Ha kaxgpii npubop HaHocATCA:

TeXHUN4YecCl

(wTpmxKo

TOBapHbIN 3HaK M HAUMEHOBAHWE NMPEANPUSTUS-U3rOTOBUTENS;

ycrnoBHoe 0603Ha4eHne npubopa;

3Hak ytBepxaeHusi Tuna no ACTY 3400;

HauMoHanbHbI 3HAK COOTBETCTBMS (AN NpuBOpOB, MpoLledLnX OLEHKY COOTBETCTBUS
KUM pernameHTam);

poz NMUTAIOLLIEro ToKa, HOMUHANBHOE HanpPshKeHNe U Ananas3oH HanpsKeHUN NUTaHus;

HOMUWHanbHas noTpebrnsemasi MOLLHOCTb;

cTeneHb 3awwmTbl no FOCT 14254;

Knacc anekrtpobesonacHocTu no MOCT 12.2.007.0;

rop Bbirycka (MOXeT ObITb 3aMOXeH B LUTPUXKOAE);

NnopsiAKoBbI  HOMep npubopa Mo  cucTeMe  Hymepauun  NpeanpuUsTUS-U3roToBUTens
a);

cXxema MoAKIoYeHus;

MOSICHSIOLLME HaanNuCH.

Ha ynakoBke HaHeCeHsbl:

(WwTpUxKO

TOBaprIVI 3HaK KU agpec npeanpuaTna-n3rotoBuUTend;

HauMeHOBaHWe U (UNn) ycroBHOe 0603HaYeHVEe UCMONHEHUsT Npubopa;

nopsiAkoBbIN  HOMep npubopa MO cuCTeMe Hymepauun MpeanpuUsTUS-M3roToBMTENS
a);

Oarta ynakoBKW.
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9 YnakoBKka npubopa

YnakoBka npubopa npoussogutcs B cootBetctBum ¢ FOCT 23170 B noTpebutenbckytlo Tapy,
BbIMOSTHEHHYIO U3 rodpnpoBaHHoro kaptoHa no FOCT 7376.
YnakoBka U3genuin npu nepecbinke novton no FOCT 9181.

10 TpaHCcnopTUpPOBaHMe U XpaHeHue

TpaHcnopTupoBaHne U  XpaHeHue npubOpOB  MPOWM3BOAMTCHA  COrMacHo  TpeboBaHumn
FOCT 12.1.004, HAMB A.01.001 n TexHNYeCKMX YCNOBUIA Ha U3denue.

Mpnbopbl TpaHCMOPTMPYIOTCS B 3akpbITOM TpaHcnopTe nioboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHbIX CPeAcTBax [OIMKHO MPOM3BOAUTLCA COrMAacHo npasBwunamM, [AelcTBYOLWMUM  Ha
COOTBETCTBYIOLUMX BUAAX TpaHcnopTa.

Ycnosus TpaHCMoOpTUMPOBaHUS [OSMKHbI cooTBeTcTBOBaTh ycrnoBusM 5 nmo MOCT 15150 npm
Temnepartype oKpyxarLlero Bosgyxa ot MuHyc 25 go 55 °C c cobniogeHnem mep 3awimTbl OT ygapoB
1 BUbpauui.

MepeBo3ky NprBGOPOB OCYLLECTBATL B TPAHCMOPTHON Tape MOLUTYYHO MM B KOHTEWHepax.

YcnoBus xpaHeHusi NpubOpoOB B Tape Ha CKNage M3roToBUTEns W noTpebutens OOMmKHbI
cootBeTcTBOBaTh ycnosuam 1 no FOCT 15150. B Bo3ayxe He [OMKHbI MPUCYTCTBOBATL arpeccuBHbIE
npumecu.

Mpunbopbl cnepyeT XxpaHUTb Ha cTennaxax.
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11 KomnnekTHoCTb

Mpubop 1 wr.
[MacnopT v rapaHTWUIHLIN TanoH 1 aka.
PykoBoacTBO No akcnnyatauum 1 9K3.

KoMnneKT KpenexHbIX 9rieMeHToB 1KT
Pesuctop C2-29B 50 Om 0,1% 125ppm/°C 1 wr.
KomnnekT pe3ancTopoB (noctaBnsieTcsi no otaensHoMy 3akasy) 50 Om, 10 wr. 1kT
KomnnekT pe3ncTopoB (noctaensieTcs no otaensHomy 3akasy) 50 Om, 50 wr. 1KT
MeToauka nosepku (no TpeboBaHuo 3akasymka) 1 9K3.

MpumeyaHne - W3rotoBuTenb OCTaBnsieT 3a cobOM nNpaBO BHECEHUSI OOMONIHEHUA B
KOMMMEKTHOCTb M3Aenus.
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MpunoxeHue A
FabapuTHble N yCTaHOBO4YHbIE YepPTeXn KopnycoB npudopa

PucyHok A.1 pemMoHcTpupyeT rabapuTHble W YyCTAHOBOYHbIE 4YepTexu npubopa HaCTEHHOro
Kpennexus H.

*é_ﬂh\ \05 yTOnoK

KPOHLTEIAH

<130
115

s VA
1 —

PucyHok A.1 — Mpu6op HacTeHHoro kpennenusa H
MpumeyaHue — BTynku nogpesatb B COOTBETCTBUM C AMaMeTPOM BBOAHOrO kabens.
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Ha pucyHke A.2 npuvBegeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus W1,
ukcaTopel NWLEBaA NaHenk WuTa

>10

%‘

PucyHok A.2 — Mpu6op wmtoBoro kpennewus L1
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Ha pucyHke A.3 npuvBegeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW2.

NMLEBan NaHenb WTa

PucyHok A.3 — Mpubop wutoBoro kpenneHus L2
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Ha PUCyHke A4 npmeeaeHbl ra6apv|THb|e N YCTaHOBOYHbIE YEepTeXu npv|6opa C KpenneHnem Ha

DIN-periky.
=
]

oo}oo

[

2

g | 1

PucyHok A.4 — Mpu6op c kpenneHuem Ha DIN-penky

90
44
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Ha pucyHke A.5 npuBeaeHbl rabaputHble U yCTaHOBOYHbIE YepPTEXM NpMbopa LMTOBOro
kpennexus W11.

nuuesas nNaHensb Wura

S
)

173
N

o

A

| s Lo |
T

bd

/%&J;
-

%

PucyHok A.5 — Mpu6op wmtoBoro kpennexnus LL11
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Bua caagu Bua cnepegwu Bua choky

YnnotHeHwne

| .1?_5 "1& ¥

59

112 0102 17

3 —

PucyHok A.6 — Mpu6op B kopnyce L1, ycTaHOBNEHHbIN B WWUT TONWMUHOW 3 MM
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Bug caagu Bug cnepeawn Bua cBoky

YNnoTHeHwe
<
= | TR 2 =
é:u:m < E E A
m 00 O D
5 | 8 A
23 91 10.8
112 102 13 Sk
3
PucyHok A.7 — Mpu6op B kopnyce LL12, ycTaHOBNEHHbIN B LWMT TOMNWWHON 3 MM
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Bwa c3agm Bupa cnepenun Bug cboky
YnnotHeHne

13

D A ’(},“,_}

I W'
=18

PucyHok A.8 — Mpu6op B kopnyce LL|11, ycTaHOBNEHHbIW B LUAT TONLMHON 3 MM
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MpunoxeHune b
CxemMbl noakno4YeHUA npubopa

Ta6bnuua B.1 — HasHayeHMe KOHTAKTOB KI€MMHbIX KONOAOK NpubopoB HacTeHHoro H u
wwutoBoro L1, W2 kpenneHun

Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 Mutanne ~90...245 B 9 Bxog 1-1
2 Mutanue ~ 90...245 B 10 Bxog 1-2
3 Bobixog 1-1 11 Bxog 1-3
4 Bbixoa 1-2 12
5 Bbixog 1-3 13 He UCNonb3yTeA
6 Bbixoa 2-1 Tonbko ana OBEH TPM1-X.Y.C3 14
7 Bbixog 2-2 Tonbko ans OBEH TPM1-X.Y.C3 15 -24 B
8 Bbixog 2-3 Tonbko ans OBEH TPM1-X.Y.C3 16 +24 B
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Tabnuua B6.2 — HazHayeHMe KOHTaKTOB KNeMMHON KornoAku npuéopa B kopnyce 11

Homep Ha3HaueHue Homep HasHaueHue
KOHTaKTa KOHTaKTa
1 Mutanune ~ 90...264 B nnun 1
nntoc nutandusa = 20...375 B
2 Mutanune ~ 90...264 B nnu 12 HE ncnonb3ytoTea
MUHyc nuTanus = 20...375 B
3 13 Bxopg 1-1
He UCnonb3yHTCs
4 14 He ucnonb3yeTcs
5 Bbixoa 1-1 15 Bxopn 1-2
6 Bbixog 1-2 16 He ucnonb3yeTcs
7 Bbixog 1-3 17 Bxon 1-3
8 Bbixog 2-1 Tonbko ansg OBEH TPM1-X.Y.C3 18 He ncnonb3yeTcs
9 Bbixoa 2-2 Tonbko ana OBEH TPM1-X.Y.C3 19 -24 B
10 Bbixog 2-3 Tonbko ang OBEH TPM1-X.Y.C3 20 +24B
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Tabnuua B.2 — HasHayeHMe KOHTaKTOB KNeMMHbIX KONOAoK npu60pa C KpenneHueMm Ha

DIN-pemky
Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 MutaHue ~90...245 B 9 +24 B
2 Mutanune ~ 90...245 B 10 -24 B
3 Bbixog 1-1 11
4 Bbixon 1-2 12 He ucnonbaytotcs
5 Bbixog 1-3 13
6 Bbixoa 2-1 Tonbko ansg OBEH TPM1-X.Y.C3 14 Bxopg 1-3
7 Bbixog 2-2 Tonbko ans OBEH TPM1-X.Y.C3 15 Bxopa 1-2
8 Bbixog 2-3 Tonbko ansa OBEH TPM1-X.Y.C3 16 Bxopg 1-1

Ha pucyHkax B.1 — B.12 npuBeaeHbl cxembl nogkntoyeHns npubopa.
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t Buixop X-1
E:j I Bbixog X-2

K Harpyske

Boixop, X-3

PucyHok B.1 — CxeMa noaknioYeHUsi Harpy3ku
B BY Bupa P

Boixop X-1

@ Boixog X-2
Beixog X-3

5...20 kOm

Boixog X-1

Buixop X-2
@ Buixop X-3

O
] +U,
Pl
1
VD1
PucyHok B.2 — Cxema nogknio4YeHUs Harpysku

B BY Bupa K

daza

R1

R2
47...68 Om

c1
0.1x630 B

PucyHok B.3 — Cxema noaknoyeHusi cunoBoro cummucropa k BY suga C
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I

Buixop X-1

Buixog X-2

—— ¢asa

Bbixog X-3

R2
47...68 Om
y Nvs2
ci
T 0.1x630 B
R Harp

— AN

PucyHok B.4 — Cxema nopakntoyeHus k BY Buaa C AByx TUpUCTOpPOB,

BKITHOYeHHbIX BCTpe4YHo-napannenbHO
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OBEH TPM1 Vsi ﬂm 47..680m
Bobixog 1-1 R2 == C10.1x630B
Bbixop 1-2
Buion 13 5...20 KOM
Buixog 2-1| | vi2 L . |
Buixog 2-2 7 R3 47...680m
Boixoa 2-3 s == C20.1x6308
_‘ 5...20 kOm
VS3 | ﬂns 47..680m
== €3 0.1x630B

5...20 kOm

PucyHok B.5 — Cxema nogknioyYeHUs Tpex cuMUcTopHbix ontonap (OBEH TPM1-X.Y.C3)
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Boixog X-1

<
=

E Q — Beixon X-2 +U,
< (—{ Bbixoa X-3 1 -U;,

R,=0 ... 1000 Om

PucyHok B.6 — Cxema nogknioyeHus Harpy3ku k BY Buaga U

| |

w — BexopX-1 —— o4y, 100 Om Buixop X-1 | *
g-o-: — Bbixop X-2 jE —~[___1—| Buixon X-2 TeeppotensHoe
S [ Beixop X-3 Uner +6B { Buixop X-3 _L pene
PucyHok B.7 — CxeMa noaknio4YeHUsi Harpy3ku PucyHok B.8 — Cxema nogkntoyeHus k BY

k BY Bupay Bupaa T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

PucyHok B.9 — CxeMa nogknoyeHus
TepMonpeo6pa3oBaTens CONPOTUBNEHUA

Bxop x-1
o
= Bxop x-3

PucyHok B.11 — Cxema nogknto4eHus
aKTUBHOrO AaTuyMKa ¢ BbIXOAOM B BuAe
HanpskeHus ot MuHyc 50 no 50 mB
mnmotr0ao1B
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Bxop x-1

T
22 Bxop x-2
C_ onn x-3

PucyHok B.10 — Cxema noaknto4yeHus
npeo6pa3oBaTens TepMO3NeKTPUYECKOro

i Bxopa x-1
+ ai@lmi"' Bxop x-2
U R
o @ = Bxop x-3

PucyHok B.12 — Cxema noaknto4eHus
aKTMBHOIO AaTuyMKa C TOKOBbIM BbIXOAOM
ot 0 go 5, ot 0 go 20, ot 4 po 20 mA

Rw=50,000 * 0,025 Om



Mporpammunpyemble napameTpbl NpeacTaBneHs B Tabnuvue B.1.
Ta6bnuua B.1 — lNepeyeHb nporpaMMupyemMbix NapaMeTpoB

MpunoxeHue B
Mporpammupyembie napameTpbl

MNapameTp Honyctumbie K 3aBopackas 3HauyeHus
OMMeHTapum
O603Hauenne] HasBaHue 3Ha4veHus ycTaHOBKa |nonb3oBaTtens
OcCHOBHbIle NapameTpbl perynvpoBaHusi

*TycrT. lYcTaBka ans o1 —999 [eq .n3m.] 30.0
perynupyemon 0o 9999
BENNYMHbI

*A fmcTepesunc ot 0 go 9999 [eq .n3m.] 1.0

KomnapaTopa
Mnu nonoca
nponopLuoHarnb-
HoCTU
M-perynatopa
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MpoponxeHune Tabnuubl B.1

MapameTp

O603Hayenne] Hassanue

DonycTtumbie
3HaYeHunA

KommeHTapun

3aBoackas
yCcTaHOBKa

3Ha4yeHus
nonb3oBaTens

Fpynna A. MapameTpbl, onucbiBalowWwme Noruky pabotsl npu6opa

A0-0

MapameTp
CEKpETHOCTH
\ons rpynnel A

01

Pa3peLleHo n3MeHsiTb
napameTpbl perynmpo-
BaHUA U NapameTpbl
rpynnbl A

02

BanpelueHo n3MeHsTb
napameTpbl rpynmsl A,
MpV 3TOM BO3MOXHO
M3MEHSTb NapameTpbl
perynvpoBaHus

03

BanpeLleHo n3MeHaTb
napameTpbl rpynnel A, a
[Takke napameTpbl
perynvpoBaHusi

01

A1-1

Pexum
paboTbl JTY

oFF

BbIKITIO4YEHO

01

[YCTpPOWCTBO CpaBHEHUS:
NpsMOW rmctepesmnc
(ans HarpeBaTtens)

02

[YCTPOMCTBO CpaBHEHUS:
06paTHbIN rMcTepesnc
(ans oxnaguTens)

03

[YCTpOWCTBO CpaBHEHWS:
M-o6pasHas

IXapaKTepUCcTuka
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MpoaomkeHne Tabnuubl B.1

MapameTp Donyctumbie 3aBopackasi| 3HauyeHus
KommeHTapumn
O6o3HauyeHne| HassaHue 3HaYeHus ycTaHOBKa |nonb3oBarens
04 [YCTpPOWCTBO CpaBHEHUS:
U-obpasHas
XapaKTepucTuka
05 M-perynatop: npsmo
NPOMOPLMOHAnbHbIN 3aKOH
(HarpeBaTenb)
06 M-perynsaTop: o6paTHo
NPOMOPLMOHAnbHbIA 3aKOH
(oxnagutensb)
07 Pervuctpatop
*A1-3 HuxHWI ot —999 MokasaHue npubopa, 0.0
npegen 0o 9999 cooTBeTcTBYtoLee 0.0,
pernctpauunm PaBHO BenMYMHe Toka
inna 1y pernctpaumm 4 MA npm
paboTe npubopa B pexume
M3MepuTenb-perncTparop
*A1-4 BepxHun ot —999 100.0
npegen 0o 9999
pernctpauunm
\ona Ny
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MpopomxeHune Tabnuubl B.1

MapameTp Oonyctumbie K 3aBoackasi| 3HauveHus
OMMeHTapumn
O603HaueHne] Hassanue 3HaYeHus yCTaHOBKa | nofnib3oBarensi
A1-5 Bapepxkka ot 0 o 99 [c] 0
BKNtoYeHNst BY
A1-6 Bagepkka Bbl- ot 07099 [c] 0
KntoyeHus BY
A1-7 MuHumanbHoe | ot 0 go 1000 [c] 0
BpeMsi Haxo-
bkoeHust BY Bo
BKITHO4EHHOM
cocTosiHUM
A1-8 MuHumanbsHoe | ot 0 go 1000 [c] 0
BpeMsi Haxo-
bkoeHus BY B
BbIKIHOYEHHOM
cocTosiHUM
A1-9 CocTosiHne BY oFF BblktoyeH (0 % moLuHocT) oFF
npu on BkrtoyeH (100 %
HencnpaBHOCTM MOLLIHOCTW)
Fpynna b. MapamMeTpbl, onucbiBaowme U3MEPEHUsI U MHAUKaLUIO
b0-0 MapameTp 01 paspeLleHo N3MeHATb 01
CEeKpeTHOCTH paboyne napameTphbl
\ans rpynnel B 02 3anpeLLeHo N3MeHsTb
paboyve napameTpsbl
b0-5 Pexunm oFF BbIKIIOYEH oFF
ObicTporo on BKMOYEH
M3mepeHust
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MpoaomkeHne Tabnuubl B.1

MapameTp Donyctumbie 3aBopckan 3HaueHus
O6o3HauyeHne| HasBaHue |  3HaueHus KommerTapuu YCTaHOBKa | nornb3oBaTens
b1-0 Kog Tvna 01 Cu 50 (0=0,00426 °C ) 04
naTynka 09 50M (0:=0,00428 °C

07 Pt 50 (0¢=0,00385 °C )

08 501 (¢=0,00391°C ™

00 Cu 100 (0=0,00426 °C ")

14 100M (2=0,00428 °C ™)
02 Pt 100 («=0,00385 °C ™"
03 1000 (¢:=0,00391°C ™
29 Ni 100 (¢:=0,00617 °C ™)
30 Cu 500 (0:=0,00426 °C ™
31 500M (:=0,00428 °C )
32 Pt 500 (¢=0,00385°C ™)

33 500 (¢.=0,00391 °C )

34 Ni500 (¢=0,00617 °C 1)

35 Cu 1000 (¢:=0,00426 °C )

36 1000M (¢=0,00428 °C )

37 Pt 1000 (0=0,00385 °C )

38 10000 (¢=0,00391 °C )

39 Ni 1000 (¢=0,00617 °C )

15 TCM ¢ Ry =53 1 Wi =1,4260
04 TXK (L)

20 KK (J)

19 THH (N)
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MpoaomkeHne Tabnuubl B.1

MapameTp Donyctumbie K 3aBoackas 3HauyeHusa
OMMeHTapum
O6o3Ha4yeHne| HasBaHue 3Ha4eHus ycTaHOBKa | monb3oBaTensi
05 [TXA (K)
17 [T (S)
18 TN (R)
16 [TNP (B)
21 [TBP (A-1)
22 [TBP (A-2)
23 [TBP (A-3)
24 [TMK (T)
12 [Tok o1 0 o 5 MA
11 Tok ot 0 go 20 MA
10 [Tok oT 4 no 20 MA
06 HanpsxeHue o1 -50
\no 50 mB
HanpspkeHue ot 0 o
13
1B
oFF BbIKINIOYEH
b1-1 Koppekuus o7 -50.0 go |CymmupyeTcs ¢ 0.0
«CABUI Xapak- 50.0 M3MepeHHbIM
[TEPUCTUKMY 3HaYeHneMm
b1-2 Koppekuus ot 0.900 [N3mepeHHOE 1.000
(«HaKMNOH 0o 1.100  BHaveHune yMHOXaeTcsi
xapakTepucTu- Ha 3agaHHbIN
Kn» KoadhpurLmeHT

v




MpoaomkeHne Tabnuubl B.1

MapameTp Donyctumbie 3aBopckasi 3HaueHus
KommeHTapumn
OGo3Hau4eHue| HasBaHue 3Ha4eHus yCTaHOBKa |nonb3oBarensi
b1-3 Pexvm paboTbl oFF BbIKMKOYEH oFF
BbluMCINTENS on BKITIOYEH
KBaZpaTHOro KOpHs
*b1-5 MokasaHue oT —999 0.0
npubopa aons 0o 9999
HV>KHEro npegena
lYHMPULIMPOBaHHOTO|
BXOOHOrO curHana
*b1-6 MokasaHue ot -999 100.0
npubopa ans no 9999
BepxHero npepena
YHUULMPOBAHHOIO
BXOOHOrO cUrHana
b1-7 Monoxexne 0,1,2u3 1
IneCATUYHON TOYKM
Npu MHOMKaLWm
napameTpoB
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OkoH4aHue Tabnuubl B.1

MapameTp Donyctumbie 3aBopckasi 3HaueHus
KommeHTapuu
OGo3HauyeHue| HasBaHue 3Ha4eHus ycTaHOBKa | nonb3oBartensi
b1-8 MNonoca o1 0.0 go 30.0 [eq. nam.] 30.0
LLMdppoBoro
bunbTpa
b1-9 MocTtosHHasA ot 0 go 99 [c] 2
BpeMeHun
LLMdbpoBoro
bunbTpa
MpumeyaHne — B 3aBucuMoCTM OT wWcnomHeHus npubopa M TeKyWwMX HacTpoeK YacTb

napaMeTpoB UMM MX 3HAYEHUS MOTyT BbiTb CKPbITbl. YCNOBUS OOCTYNHOCTU ANsi PEAAKTUPOBaHUSA U
BO3MO>XHbIE 3HAYEHWS OTAENbHbIX MapameTpoB CreayloLwme:

[ns napameTtpa A1-1 JOCTYNHbLI 3HAYEHUSA:

- 01-04 v oFF, ecnu BY guckpeTtHoro Tuna;

- 05-07 n oFF, ecnun BY aHanorosoro Ttuna.

Mapametpbl A1-3 1 A1-4 pgocTynHbl AN pefdakTupoBaHusi, ecnu J1Y pabotaeT B KayecTBe
peructpatopa (COOTBETCTBYET 3Ha4YeHuto napameTpa A1-1 = 07).

MapameTpbl oT A1-5 go A1-8 pocTynHbl AnA pedakTupoBaHus, ecnu J1Y paboTtaeT B kayecTse
YCTPOMNCTBa CpaBHEHUSI (COOTBETCTBYET 3HayeHuto napameTtpa A1-1 = 01-04).

MapameTpbl oT b1-3 o bl-6 gocTynHbl ANs pegakTMpoBaHWSsl, ecriv Ha BXOAE WCMOonb3yeTcs
YHUPULMPOBAHHBIN AaTYMK (COOTBETCTBYET 3Ha4YeHuo napameTpa b1-0 = 06,10-13).

* OTMEYEHbI NapaMeTpbl, 3HAYEHUS1 KOTOPbIX MEHSIOTCS NPU U3MEHEHUM NapaMeTpoB b1-7.
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MpunoxeHwne I
CoeguHeHne TepMonpeobGpa3oBaTenier CONnpoTUBNEHUs ¢ NPUGopom
no ABYXNPOBOAHON CXeMe

CoeavHeHne Tepmonpeobpa3oBaTenelt CONnpoTUBNEHNS ¢ Npubopom Mo ABYXMPOBOAHON CXeMe
npou3BOAUTCS B Clly4ae HEBO3MOXHOCTW WCMOMb30BaHUsi TPEXMPOBOAHOW CXEMbl, Hanpumep npu
yCcTaHoBKe npubopa Ha obbekTax, 06OpPYAOBaHHLIX paHEEe MPONOXEHHbIMU [BYXMNPOBOAHLIMMU
MOHTaXHbIMW Tpaccamu.

CnepgyeT NOMHUTbL, YTO NokasaHusi npubopa GyayT 3aBUCETb OT M3MEHEHWSI COMPOTUBIIEHUS
NPOBOAOB NMHWKN CBA3M «TepMonpeobpasoBaTenls CONPOTUBIIEHNS — NPUGOP», NPOUCXOASALLErO Nog
BO3JENCTBMEM  TeMnepaTypbl  OKpyXakwero Bo3gyxa. [ns  KomneHcauum  napasuTHOro
COMPOTUBIEHNS NPOBOAOB HYXHO BbINOMHUTL CrieayoLime AeACTBUSE:

—  nepep Hayarnom paboTbl YyCTAaHOBUTL MepeMblukM Mexay koHTaktamu Bxog X-1 u Bxog X-2
KNeMMHVKa npubopa, a ABYXMPOBOAHYHO NMHMIO NOAKIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxop X-2 n
Bxoa X-3.

—  NogKoYnTb K NPOTUBOMNONOXHbLIM ot npubopa KOHLiaM nMHUK CBSI3M
«TepMonpeobpa3oBaTenib CONPOTUBIEHNS - MPUBOP» BMECTO TepMonpeobpa3oBaTens CONpoTUBIEHUS
MarasuH COMpOTMBIIEHWI C KIaccoM ToYHocTU He Bonee 0,05 (Hanpumep, P4831).

—  YCTaHOBUTb Ha MarasvHe COMpOTWUBMEHUA  3HAYEHWE, PaBHOE  COMPOTUBIIEHMIO
TepmonpeoGpasoBaTesisi CONPoTMBIieHus npu Temnepatype 0 °C (B 3aBMCUMOCTY OT TUMNa gaTymka).

— nopaTtb Ha npubop nuTaHWe u 4Yepe3 Bpemsi oT 15 4o 20c NO nokasaHusaMm LUdPOBOro
NOKa3bIBaOLLEro YCTPOMCTBA OMNPeaenuTb BErMUMHY OTKMOHeHUs1 Temnepatypbl oT 0 °C no kaxoomy
KaHany usmepeHusi.

—  BBECTM B NamsiTb npubopa 3HaYeHWe KOPpeKUMM «COBWUI XapakTepuUCTUKW» Ofs KaHana
(b1-1), paBHOE MO BENMUYUHE NOKa3aHUsIM Nprbopa 1 B3SITOe C NPOTMBOMOSOXHBIM 3HAKOM.
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—  NpoBepuTb MNPaBWIbHOCTb 334aHUSI KOPPEKUMW, [AnS Yero He U3MEeHss 3HayYeHus
COMPOTVBIIEHUS Ha MarasviHe, NepeBecTy Npubop B PeXVM M3MEpeHUs TeMnepaTypbl U ybeauTees, YTo
npu 3TOM ero nokasanus pasHbl (0,0 £ 0,2) °C.

—  OTKMIOYUTb MUTaHue ¢ npubopa, OTCOeANHNUTL JIMHMIO CBA3W OT MarasvHa COMPOTMBIEHWN U
NoAKMIoYUTL ee K TepMornpeobpasoBaTesto CoNpoTUBIIEHUS.

[Nocne BbINONHEHUsT yKa3aHHbIX AENCTBUI NpUOOpP roToB K AanbHenwwen pabore.
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MpunoxeHne O

Bo3MOXHble HencnpaBHoCTn n cnoco6bl ux yCTpaHeHusA

B tabnuue [.1 npeactassieHbl BO3MOXXHble HEUCNPaBHOCTU U cnocobbl nx yCTpaHeHus.

Ta6nuua 0.1

MposiBneHue

Bo3MoxHasa npuunHa

Cnoco6 ycTpaHeHusi

Ha undpoBoM nokasbiBaoLLEM
YCTPONCTBE B pexume
«PABOTA» oTobpaxatoTtcs:

nllde \[laHHblE eLLe He roToBbl Mopoxnatb 2-3 ¢

OoLH ITeMnepaTypa «X0nofgHOro MpoBepuTb TEemMnepaTypy
cnasi» Bbille JOMyCTMMOM oKpy>KatoLero Bosayxa (He foSmKHa
(neperpes npubopa) npesbiwaTth 50 °C)

oot TemnepaTtypa «X0nogHOro MpoBepuTb TEMNepaTypy
cnasi» HKe [OonycTUMON oKpy>KatoLero Bosayxa (He foSmKHa
(nepeoxnaxaeHue npubopa)  [6bITb HUXe 1 °C)

HHHH BbluncrieHHOe 3HaYeHne CBepuTb KO AaTyvka B napameTpe

BXOZIHOW BEMWUYMHBI BbILLE
JonycTtuMoro npegena

b1-0 ¢ chakTMyeckn noacoeauHEHHbIM
lnaTynkom

Mpunbop BbIEN N3 pexuma
IOCTVPOBKN 1 N3MepseT
IOCTVPOBOYHYIO BEMNYUNHY
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MpoaomkeHne Taébnuubi 4.1

MposiBneHue Bo3mMoxHast npM4YmMHa Cnoco6 ycTpaHeHusi

INRNA BbluncrieHHoe 3Ha4YeHne CBepuTb KOg AaTyvka B napameTpe
BXOAHOW BENUYMHbBI HUXE b1-0 ¢ dhakTMyeckn noacoeguHEHHbIM
lnonycTumoro npegena inaTynkom
OGpbIB MK KOPOTKOE MpoBepuTb paboTOCNOCOOGHOCTL
3aMblkaHWe YHUBEpPCanbHOro  |AaTyunka
\natynka ot 4 go 20 mA

/- -1 O6pbiB TepmonpeobpasosaTens [[MpoBepnTb paboToCNoCOOGHOCTL
ICONPOTMBIEHUS UMK lnaTuunka
npeobpasoBarens
TEPMO3IEKTPUYECKOTO.
ns yHnuULUMpOoBaHHOro
inatynka ot 0 oo 1 B curHan Ha
BXoae npubopa npesbiwaet 1,1

nnon KopoTkoe 3ambikaHue MpoBepnTb paboToCcnocobHOCTb
TepMonpeobpasoBaTtensi lnaTumnka
lconpoTmBnexus

HC BbluncrneHHoe 3HayeHue Bbilwe  I3MEeHUTb 3HaYeHne BXOOHbIX
lnonycTumoro npeaena curHanos
MHOMKaLMK

lo BbluncrieHHOe 3HaYeHne HmKe

gonycTumoro npegena

MHOMKaLMK
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MpogonxeHune Tabnuubl 4.1

MposiBneHue

Bo3MoxHas npMynHa

Cnoco6 ycTpaHeHus

3HayeHne TemnepaTypbl Ha
LIMcPpOBOM MOKa3bIBalOLLEM
YCTPONCTBE B pexume
«PABOTA» He cooTBETCTBYET
peansHon

HeBepHbIN Kof TUNa AaTyunka

B napametpe b1-0 3agathb kog,
COOTBETCTBYIOLLWI UCMONB3YEMOMY
\natymky (cm. MpunoxeHve B)

BBefieHbl HeBEpHbIE 3HAYeHUs
«COBUra xapakTepucTUKn» n
«HaKMOHA XapaKTepPUCTUKMNY.

B napametpe b1-1 yctaHosuts 0.0, B
b1-2 ycraHoBuTb 1.000 (CM.
MpunoxeHwe B)

cnonb3yeTcs ABYXNpoBoAHas
cxeMa coeuHeHns npubopa ¢
[naT4YnMKoM

MponssecTn coegnHeHNe no
TPEXNPOBOAHOM CXEME UMK
BOCMONb30BaTLCS PEKOMEHAALIMSMU
(cm. Mpunoxenue IN)

[lericTBME 3NEKTPOMAarHUTHbIX
nomex

OKpaHMpOBaTL NNHUIO CBA3K AaTymka
C NpnuBOPOM, 3KpaH 3a3eMnuTb B
OQHOW TOYKeE.

Mpy HanNM4YMM TOKOBOTO CUTHana
Ha nHOvKaTope oTobpaXatoTcs
Hym

HeBepHoe nogkmnioyeHne
inaTunka K npubopy

poBepuUTbL CXeMy NOAKOYEHNSI
iInatuuka (cm. Mpunoxenne b)

Mpwv Harpese Temnepatypa
YMEHBLLAETCS U Npu
OXNaXaeHUN yBenMuMBaeTcs

HesepHoe coeanHeHmne npubopa
C TEpPMO3MEKTPUHECKUM
npeobpasoBaTenem

N3MEeHUTb NONSIPHOCTL NOAKMHYEHUS]
npeobpasoBarens
TEPMO3NEKTPUYECKOTO (CM.
Mpunoxenve B)

He paboTaeT BbixogHOe
YCTPOWCTBO

3afaH HeBepHbIN pexuM paboTbl

yiorn4yeckoro ychOVICTBa
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OkoHu4aHue Tabnuubi 4.1

MposiBneHue

Bo3moxHas npuyunHa

Cnoco6 ycTpaHeHus

Mpu BKNtOYEHUM Npubopa
[TemMnepaTypa oka3blBaeTcs B
3oHe (TycT £ A)

13MeHUTb 3HavyeHne A

BapaHa 3apepikKa BKNoYeHUs
BbIXOOHOrO YCTPOWNCTBA

3agaTtb 3Ha4veHne napameTtpa Al-5,
paBHoe 0 (cm. MNpunoxexne B)

BbIxogHOe YCTPONCTBO He
cpabatbiBaeT npu
IDOCTUKEHNM 3a0aHHbIX
rpaHuL

BBefeHO MUHUMarnbHOe Bpemst
HaxoXaeHWs! BbIXOAHOIo
lyCTpOWCTBa BO BKITOYEHHOM UMK
(1) BbIKIIOYEHHOM COCTOSHUM

[3agaTb 3Ha4eHne napameTpoB Al-7
n A1-8, paBHoe 0 (cM.
MpunoxeHne B)

BafaHa 3agepkka BblKNoYeHUs
BbIXOQHOTO yCTpoiicTBa

3apaTb 3HaveHune napameTtpa Al-6,
paBHoe O (cm. Mpunoxexue B)

HeBO3MOXHO M3MEHUTb
3Ha4eHus napameTpoB T 1 A

BbicTaBneHa 3alumrta ot
M3MEHEHMS YCTaBOK

3apaTb B napameTtpe AO-0 3HayeHune
01 wnn 02 (cm. Mpunoxexne B)

Henb3s n3amMeHuTb NnapameTpbl
rpynnbl A (unn) b

BbicTaBneHa 3awuta ot

M3MEHEeHNA YCTaHOBOK

B napameTtpe A0-0 u b0-0 3agatb 01
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MpunoxeHune E
KOcTtupoBka npubopos

E.1 O6wue ykasaHus

lOcTpoBka [ormkHa  MPOM3BOAWUTLCA  TOSMBKO  KBANMUUUMPOBAHHBIMU  CrieuuanucTamm
METPOSIOrMYECKUX Cry6 MpU yBenMYeHUM MOrpelHOCTU M3MEPEHUsI BXOAHBLIX MapameTpoB CBepX
YCTaHOBMEHHbIX 3HaYeHuiA. [PoVN3BOAMTCS IOCTUPOBKA TOMBKO aHANOroBbIX BLIXOAOB. YHUBEPCANbHbIE
BXoAbl NprGopa 0651a4atoT BICOKON TOYHOCTLIO M3MEPEHMS U He TPeBytoT CTUPOBKM.

E.2 lOcTupoBKka BbIXoAHbIX LUucpoaHanoroBbix npeobpasoBaTenein «napameTp-ToK oT 4
po 20 mA» (Bbixop Buaa W)

MoaknounTe K IOCTUPYEMOMY BbIXOAY Harpysky R,, v BonmbTMeTp cormacHo pucyHky E.1. B
kayectBe R, MOXHO mcnonb3oBaTb mara3uH conpoTtuBneHui P4831 nnm nogobHbIM emMy C Knaccom
TOYHOCTM He Gonee 0,05, a kayecTBe BONMbTMETpa — NpMOOP C KNaccoMm To4yHOCcTU He Gonee 0,05,
Hanpumep B1-12. YcTaHOBUTbL Ha MarasvHe 3HadeHue conpoTtusnenms 500 Om.

Mopgatb nuTaHue Ha npubop. Ha undpoBom nokasbiBarLLeM ycTpoicTBe npubopa otobpasntcs
TeKylllee 3HaYeHne usmepsieMon BennymHel. Mpubop Haxogutcs B pexume «PABOTAY.

FOcTupoBka 3akntoyaeTcsi B Noadopke KoIMOUUMEHTOB ANS MUHUMANbHOMO U MakcuMarbHOro
3Ha4eHus1 BbIXOAHOMO TOKa.
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PucyHok E.1
OcTMpoBKa MUHMMaNbLHOro 3Ha4yeHus (4 MA) BbIXOAHOTO ToKa:

BOVITW B PEXUM 3aaHus Koa NyTeM HaxaTusi U yaepXKaHusl He MeHee 3 C KHOMKU ﬂ
A v
3apath kHonkamu [N 1 |V snauenue kopa tocTuposkmu — 200;

nFar .
- Ha)kaTb KHOMKY E Ha undposom nokaseisatoLem ycTpoucTee an6opa NoABUTCA 3Ha4YeHne
napameTpa no,q6opa, COOTBEeTCTBYOLLEE MUHUMANbHO BO3MOXXHOMY 3HA4Y€HUIO BbIXOOHOIO TOKa;
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AL -

—  KHOMkamu " Ha NUUEeBOoV MaHenu npubopa yCTaHOBUTL Takoe 3HaveHwe napameTpa
nogbopa Ha uUMPOBOM MOKa3blBalOLLEM YCTPOWUCTBE Mpubopa, 4YToObl NageHue  HanpsbkeHus Ha
mara3vHe conpoTuereHni 6eino pasHo (2,00 + 0,02) B (4To cooTBeTCTBYET MUHUMANbHOMY TOKY 4 MA),
3TO 3HaYeHMe KOHTPONMpYeTCs Mo Noka3aHusM BonbTMeTpa B1-12 (pucyHok E.2, a);

near,; ~
—  HaaTtb KHOMKY . Mpu6op nepengeT B pexxum «PABOTA».
lOcTupoBKa MakcMmanbHoro 3Ha4eHus (20 MA) BbIXOAHOTO TOKa:
—  BOWTW B PeXMM 3agaHusi Koga nyTeM HaxaTusi U yaepxxaHus He meHee 3 c. KHonku IE;
Y
—  3apaTb KHOMKamu IZ 1 ™ sHauenme koga rocTpoBkn — 201;

nFar .
- Ha)kaTb KHOMKY E Ha umdposom nokassisatoLem ycTpoucTee an6opa NoABUTCA 3Ha4YeHne
napameTpa no,q60pa, COOTBETCTBYHOLLEE MUHUMAlNbHO BO3MOXXHOMY 3HA4YEHUIO BbIXOOHOIO TOKa;

A, :

—  KHOMkamu " Ha NUUEeBOoV MaHenu npubopa yCTaHOBUTL Takoe 3HaveHwe napamerpa
nogbopa Ha UMGPOBOM MOKa3bIBalOLEM YCTPOMCTBe npubopa, 4TOObI NajeHue HanpshkeHus Ha
MarasuHe conpoTtuenexuii 6eino pasHo (10,0 £ 0,1) B (4TO cooTBETCTBYET MakcumarnbHOMyY ToKy 20 MA),
3TO 3HaYeHMe KOHTPONMpyeTCs No Noka3aHusaM BonbTMeTpa B1-12 (pucyHok E.2, 6).

—  HaaTb KHOMKY i | Mpunbop nepenget B pexum «PABOTA».
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i

B1-12 B1-12 B1-12
a) 6) B)
PucyHok E.2

E.3 KcTupoBka BbIXOAHbIX UUpoaHANoOroBbix npeobpasoBaTenen «napameTp-
HanpsikeHue ot 0 go 10 B» (Bbixog Bupga Y)

MopknounTb K OCTUPYEMOMY BbIXOgy Harpysky R,, u BonbTMeTp cornacHo pucyHky E.3. B
kayecTBe Ry MOXHO Mcnonb3oBaTb mMarasvH conpoTtmeneHun P4831 unn nogobHbIi eMy C Knaccom
TOYHOCTM He Gonee 0,05, a kayecTBe BONbTMETpa — NpUMBOP C KraccoM ToyHocTU He Gonee 0,05,
Hanpumep B1-12. YcTaHOBUTL Ha MarasuHe 3HadeHue conpoTtusnenns 2000 Om.
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OBEH TPM1

=
200
X1©]@)

Brixop X-1
Buixop, X-2

Boixog X-3 ]
-24 B
+24 B

B1-12

PucyHok E.3
Mopate nuTaHue Ha npubop. Ha undpoBom nokasbiBaloLLeM yCTpocTBe npubopa oTtobpasnTcs
Tekyllee 3HayeHne nsmepsieMoit BenuumHel. Mpubop Haxoautcs B pexume «PABOTA».
KOcTupoBka 3aknovaeTcss B nogdbopke KOIPMUUMEHTOB AN MUHUMANbHOMO U MaKCUMarbHOro

3Ha4yeHWs BbIXOQHOMO ToKa.
HOcTnpoBka MMHUManbHoro 3HaveHus (0 B) BbIxogHOro HanpsikeHus:

BONTK B Pexunm 3agaHna Koaa nytem Haxatua U yaepxaHma He MmeHee 3 C KHOMKK

N W
— 3agaTb KHOMKamMmm IZ n ™! sHauenue kopa tocTnposku — 200;
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nePor. o
—  HaxaTb KHOMKY [: Ha umdpoBom nokasbiBatoLemM yCcTponcTee npnbopa NosiBUTCS 3HaYeHne
napameTpa noabopa, COOTBETCTBYIOLLEE MUHUMANBHO BO3MOXHOMY 3HaYE€HUIO BLIXOAHOIO TOKa;

KHOMKaMu A " \Z Ha nn 7

- LieBoi nNaHenu npubopa ycTaHOBWUTL Takoe 3Ha4eHwe napameTpa

nogbopa Ha UMMPOBOM rMOKasbIBaKLEM YCTPOWCTBE npubopa, 4TOObl MajeHne HanpshkeHus Ha

MarasuHe conpoTuBneHuii 6bino pasHo (0,00 + 0,02) B (4To COOTBETCTBYET MWHUManbHOMY

HanpsixeHuto 0 B), 3To 3HauyeHne KOHTpOnMpyeTcsi Mo NokasaHusiM BonbTMeTpa B1-12 (pucyHok E.2, B);
—  Haxarb KHOMKy eor], Mpunbop nepenget B pexum «PABOTA».

HOcTupoBka makcumanbHoro 3Ha4yeHusA (10 B) BbIXOQHOro HanpsxeHus:

—  BOWTW B peX1M 3agaHvisa Koda nyTeM HaxaTusi U yaepKaHusa He MeHee 3 C KHOMKK IE;
A v

— 3agaTb KHOMKaMmm IZ n M| sHauenue kopa tocTnposku — 201;

nePor. -
—  HaxaTb KHOMKY . Ha undposom nokasbiBaroLLem yCTporUcTBe NpMbopa NosiBUTCS 3HaYeHne
napameTpa noabopa, COOTBETCTBYOLLEE MUHUMANBHO BO3MOXHOMY 3HaYE€HUIO BLIXOAHOIO TOKa;

KHOMKaMu A " 2 Ha nn 7

- LieBoi naHenu npubopa ycTaHOBWUTL Takoe 3Ha4eHwe napameTpa
nogbopa Ha LMPOBOM MOKasbIBAKLWEM YCTPOWCTBe npubopa, 4ToObl MajeHne  HanpskeHns Ha
MarasvHe conpotusneHuii 6bino pasHo (10,0 + 0,1)B (4TO COOTBETCTBYET MaKkcUMarbHOMY
HanpsbkeHnto 10 B), 3TO 3HauyeHWe KOHTponuMpyeTCcsi MO  Mnoka3aHuam BornbTMmeTpa B1-12
(pucyHok E.2, 6);.

—  Haxarb KHOMKy [E. Mpnbop nepevipet B pexxum « PABOTAY.
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