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CopepxaHue

MpunoxeHue I. MoaknoyeHne TePpMOMETPOB CONMPOTUBIIEHUsI NO ABYXNPOBOAHOW

MpunoxeHue [. OcTMpoBKa npubopa .
JINCT PErUCTPALIMM UBMEHEHMM ...coeeeerenerieeseirsssnesseesssnsssseesssnssssnnsssnssssnesssnsesssssssnssssnnes

Hactosiwmin [oOKyMEHT sBnsieTcs penpe3eHTaTUBHbIM BapuaHTOM pyKOBOACTBa MO
akcnnyatauum TPM138B, uMaeHTUYHbIM MO coAepXaHUK 3TanoHy pyKkoBoACTBa MO
akcnnyaTauum, npoluegLlemMy cepTudurKkaLmio B KOMNeKTe ¢ npuéopom B deaepanbHOM
areHTCTBe NO TEXHU4YECKOMY pPEerynmpoBaHU0 U METPOJIOTUMN.




BBepgeHune

BBepeHune

HacTtosilee  pykoBoACTBO MO 3KCnfyatauuuM  nNpegHasHavyeHo  ANs  O3HAKOMMEeHWs
obcnyxuBatoLero nepcoHana C YCTPOWCTBOM, MPUHLMIOM AEWCTBUSI, KOHCTPYKUMER, paboTton u
TEXHWYECKM OBCMyXMBaHNMEM WU3MEpUTENs-perynatopa yHMBEpPCarnbHOro BOCbMUKAHANbHOTO BO
B3pbIBO3aLLMLLEHHOM McnonHeHnn TPM138B (B ganbHenlwem no TekcTy umeHyemoro « TPM138By,
«npubop TPM138B» unu «npubop»).

PykoBoacTBO Mo aKcnnyaTauum pacnpocTpaHsieTcs Ha npnbop TPM138B, BbinyLeHHbIn Mo TY
4211-017-46526536-2006.

Ha npubop nmeetcs ceptudumkaT cootseTcTBMs B3pbiBo3awimte Ne POCC RUX505.B01824.

Mpubop TPM138B mnsrotaBnuBaeTcs B HECKOMNMbKUX BapuaHTax MOAMMUKALMIA, OTIMYAOLLMXCSA
Opyr OT pfgpyra TWUNOM BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB, CRyXalmx ANns  ynpasneHus
MCNonHMTENbHBIMU  MexaHuamamun. Mogudvkaumn npubopa 00603HaYalOTCs B AOKYMEHTauun u
3akKasax crnefyroLmm obpasom:

TPM138B-X,
rae X — TUN BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB.

Tunbl BCTPOEHHbIX BbIXOAHLIX YCTPOMCTB X:

P — pene anekTpomarHuTHoe;

K — onTonapa TpaH3ucTopHasi n—p—n-Tuna;

C — onTonapa cuMUCTOpHas;

WU — undppoaHanorosbiin npeobpasoBaTenb «napameTp-Tok 4...20 MA».

Mpumeyvanme - [lpu HeobxoaMmocTM NpUGOP MOXET KOMIJIEKTOBATbCS  BbIXOAHbLIMMW
YyCTPOMCTBaMM pasnunyHoro tuna. B aTom cnyyae Tpebyemble yCTPOWCTBA AOMKHbI ObITb yKa3aHbl
npu 3akaze TPM138B B ero 0603Ha4eHuu.

Mpumep o603Ha4eHNs npubopa nNpu 3akase:

TPM138B-P — 3aka3aH npnbop ¢ BOCbMbIO 3N1EKTPOMAarHUTHbIMK perne.

TPM138B-UMUUNPPPP -  3akasaH npubop c YeTbIpbMs LumdpoaHanorosbiMu
npeobpasoBatensaMu «napameTp-Tok 4...20 MA» 1 YeTbIpbMS 3NEKTPOMarHUTHLIMK pene.



Ucnonb3yemble ab6peBuaTypbl

Ucnonb3yemble abbpeBuaTypbl

- BbIXOAHOE YCTPONCTBO

- n3mepuTenbHOe yCTPOWCTBO

- niormyeckoe yCcTpomcTBO

- HOMUWHarbHas cTaTnyeckas xapakTepuctuka

- Tepmonapa (npeobpa3oBaTernb TEPMO3NEKTPUYECKUIA)
- TEPMOMETP CONPOTUBMNEHUS

- TEPMOMETP CONPOTUBMNEHNUS MELHBIN

- TEPMOMETP COMNPOTUBMNEHNSA NNATUHOBbIV

- uncpoaHanoroBbIvi NnpeobpasoBaTtesnb

- LMdpoBOM MHANKATOP



1 HasHa4yeHue npubopa

1 HasHa4yeHune npubopa

1.1 MNpubop TPM138B npegHasHayeH ANs NOCTPOEHUSI aBTOMATUYECKUX CUCTEM KOHTPOMS U
perynupoBaHusi NMPou3BOACTBEHHBIMY TEXHONMOMMYECKUMU NpoLeccaMmy BO B3pbIBOOMACHbBIX 30HAaX B
pa3nuyHbIX 06NacTAX NPOMBILLIIEHHOCTH, CeMNbCKOM XO3ANCTBE U APYrMX OTpPacnsx.

Ob6nacTb NPUMEHEHNS — COTMacHO MapKUPOBKE B3pbIBO3aLLMTblI U HOPMATMBHBIM JOKYMEHTaM,
pernameHTVpyIoWMM NPUMEHEHWe 3nekTPoobopyAOBaHNS, PaCMONOXEHHOrO BHE B3pbIBOOMACHON
30Hbl U CBA3AHHOTO MCKPOBE30MacHLIMM BHELLHMMW LIEMSMU C SNEKTPOTEXHUYECKMMMN YCTPONCTBaMK,
YCTaHOBMEHHBLIMW BO B3PbLIBOOMACHbIX 30HAX.

Mpu6op TPM138B BbiNonHeH ¢ B3pbIBO3aLLMTON BMAa «Mckpobe3onacHas anekTpuyeckas Lenb»
(i), ypoBHEM B3pbIBO3aLUMLLEHHOCTY «OCOBOB3PLIBO3aLLMLLEHHBIAY (@) kaTeropum IIC.

Mpu6op TPM138B ycTaHaBnuBakoT BO B3pbiIBOGE30NACHOM 30HE.

1.2. Bo Bpemsl paboTkl Npubop BbINOMHAET CreaytoLime OCHOBHbIE (DYHKLN:

No3BONSIET MPOM3BOAUTL KOH(UIypuMpoBaHue (YHKLUMOHANBHOW CXeMbl U YCTaHOBKY
nporpaMMupyembix  paBouvMx napameTpoB C MOMOLLbIO  BCTPOEHHOW  KraBuaTypbl
ynpaeneHus;

Npou3BOAUT M3MEpeHWe (PU3MYECKUX MNapaMeTpoB KOHTPONUPYEMbIX NEPBUYHLIMU
npeobpasoBaTensammn ¢ y4eToM HenmHenHocTn ux HCX;

ocyllecTBnsieT UudpoByto UNLTPaLMI0 UMEPEHHbBIX NapameTpoB OT MPOMbILLIIEHHbIX
UMMYMbCHBIX NOMEX;

No3BONSIET MNPOU3BOAWUTL  KOPPEKUMIO WM3MEPEHHbIX NapameTpoB ANs  yCTpaHeHus
NorpeLIHOCTel NepBuYHbIX NpeobpasoBaTenei;

OCyLLEeCTBNSIET OTOGpaXeHWe pe3ynbTaToB M3MEPEHW Ha BCTPOEHHOM CBETOAMOLHOM
YeTblpexpaspsiaHOM LIMPOBOM MHAMKATOPE;

chopMupyeT aBapuiHbIA CUrHan Npu OBGHapYXXeHUM HEUCNPaBHOCTM NEPBUYHbLIX Npeobpa-
3oBaTenen C OTOGpaXeHWeM €ero MpudMHbl Ha  UMQPOBOM WHAMKATOpe U Mpu
Heo6X0AUMOCTH BbIBOAWUT €70 Ha BHELLHIOK CUrHanM3aumio;

dopmMupyeT curHanbl  YNpaBreHUsl BHEWHWMW WUCMOMHUTENBHBIMU  MEXaHu3Mamu 1
YCTPOWCTBamMn B COOTBETCTBUM C 3afaHHbIMW MOMb30BaTeNeM 3akOHaMK U napameTpamu
perynmpoBaHusi;

OCYLLECTBNSIET OTOGpaxXeHWe Ha BCTPOEHHOM CBETOAMOOHOM LMMPOBOM WHAMKATOpe
3ajaHHbIX MapamMeTpOB PErynMpoBaHust;

dopMMpyeT  KOMaHAbl PYYHOrO  YNpaBMEHUs  UCMOMHUTENbHBIMKM — MeXaHu3MaMu WU
yCTPONCTBaMM C KnasuaTtypbl npndopa;

ocyulecTBndeTr nepenavdy KomMmnbloTepy UHOpMaLMM O 3HAYEHUsIX KOHTpONMpyeMbIX
BEJIMYMH N YCTAHOBJIE€HHbIX pa60‘—WIX napamMeTpax, a Takke nNnpuHMMaeT OT Hero AaHHble Ha
NU3MEeHeHne 3TUX NapamMmeTpoB;

nogaepxveaeT npotokonbl ooMeHa OBEH, Modbus-RTU (Slave) u Modbus-ASCII (Slave);

npon3BOOUT COXpaHeHe 3aAaHHbIX NporpaMMupyeMbiX napameTpoB B 9HeproHe3aBnCcMMONn
namMATn NpU  OTKNKOYEHUN HanpsXeHnAa NnuTaHnA.



2 TexHMYeCKMe xapaKTepuCTUKU M YCINOBUA 3KCnnyaTauuum

2 TexHU4eckue XapaKTepnucTtukn n ycnoBus akcnnyatauumum

2.1 TexHU4YeCKne XxapakTepucTukmn npmndéopa

OCHOBHbIE TEXHUYECKWE XapaKTepuUCTuKkK npubopa npveeaeHsl B Tabnuuax 2.1 - 2.4.

Tabnuua 2.1 - XapaktepucTuku npuéopa

HanmeHoBaHue 3Ha4yeHue

[ranasoH nepeMeHHOro HanpsKeHWs NUTaHUS:

HanpsbkeHne, B 100...245

yacrtoTa, 'y 47...63
MoTpebnsiemas molHocTb, BA, He 6onee 12
KonnyectBo kaHanoB namMepeHus 1-8
Bpemsi onpoca ogHoro kaHana, c, He 6onee 0,6
KonnyectBo kaHanoB KOHTpoNs 8
HanpsikeHune BCTPOEHHOIO MNCTOYHMKA nuTaHus aKTUBHbIX oT 21 po 27

npeobpasoBaTeneii (datymkos), B

(HOMUHanbHoe 24)

TOK BCTPOEHHOrO WCTOYHMKA MNWUTAHUS aKTUBHBLIX NpeobpasoBaTeneit
(natumkoB), MA, He Bonee

4 xaHana no 40 kaxapln

HanpsikeHne BCTPOEHHOro
yCTpONCTB, B

uctoyHvka nutanms LAI u  BHeLWHuX

ot 21 oo 27
(HOMUHanbHoe 24)

Tok BCTPOEHHOro UCTOYHMKA nuTaHus LA n BHELWHNX yCTponCTB, MA, He
bonee

150

MHTepdelnc CBSI3N C KOMMbIOTEPOM

RS-485

CkopocTb nepefayu gaHHbIX No npoTokony, kout/c: OBEH, Modbus-RTU,
Modbus-ASCII

2,4;4,8;9,6;14,4; 19,2;
28,8; 38,4; 57,6; 115,2

CreneHb 3aLmnThbl KOpMyca (CO CTOPOHbI NINLIEBOV NaHenu) IP54
abapuTHble pa3mepbl Npnbdopa, MM, He Bonee (96x96x148)+1
Macca npubopa, kr, He bonee 1,0

Tabnuua 2.2 - Ucnonb3yembie Ha BXxoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4ynkm)

Mpepenbi
3HauyeHue ponyckaemoun
Avana3soH eaAuHULbI OCHOBHOM
HanmeHoBaHue o .
m3mepeHuin, °C MnagLuero npuBeaeHHoOM
paspsga, °C * norpewHocTn, %,
He bonee
TepmomeTpbl conpoTtuBneHus no N'OCT P 8.625
unu Tepmonpeo6bpasoBartenu conpoTtuBneHusi no FOCT 6651**
Cu 50 (¢=0,00426 °C ") —50...+200 0,1
50 M (0=0,00428 °C™) —180...+200 0,1
Pt 50 (0:=0,00385 °C™") —200...+750 0,1
50 N (0:=0,00391 °C™") —200...+750 0,1 +0.25
Cu 100 (0:=0,00426 °C ™" —50...+200 0,1 -
100 M (0:=0,00428 °C™") —180...+200 0,1
Pt 100 (0=0,00385 °C™) —200...+750 0,1
100 M (0:=0,00391 °C™) —200...+750 0,1
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OKoHYaHue Tabnuubi 2.2

Mpepenbi
3HaueHue [onyckaemoit
Avana3soH eAVHULbI OCHOBHOW
HaumeHoBaHue W3mepeHmii, °C Mnagwero npUBeAeHHOI
paspsgaa, °C * norpewHocTn, %,
He bonee
HecTaHpapTM30BaHHbIN TePMOMETP CONMPOTUBIIEHUS
Ro=530mM (0=0,00426 °C "
(rp. 23 o rong 6651-78) : -50...+200 0.1 £0,25
TepmoanekTpu4yeckue npeodpasosartenu no NOCT P 8.585-2001
TXK (L) —50...+750 0,1
TXKK (J) —50...+900 0,1
THH (N) -50...+1300 0,1 105
TXA (K) -50...+1300 0,1 -
TAM (S) +10...+1740 0,1
700 (R) +10...+1740 0,1
TBP (A-1) +20...+2500 0,1
*) MNpu Temnepatype Bbiwe + 999,9 n Hmxe muHyc 99,9 °C ueHa egnHWUUbl MMafwero paspsaa

paBHa 1 °C.
**) MNpubopsl, paboTtatowme ¢ TepmonpeobpasoBatensmu conpotusneHuss ¢ HCX no TOCT 6651,
rpefHa3HaveHbl Ansi NOCTaBKU Ha SKCMOPT.

MpumeyaHne — o - TemnepaTypHbIl KOIAULMEHT TepMOMETpa COMPOTMBIIEHNA — OTHOLLEHWE
pasHUUbl COMPOTMBMEHWA [aTyMka, M3MepeHHbIXx npu Temnepatype 100 m 0 °C, k ero

ConpoTUBEeHNo, uamepeHHomMy npu 0 °C (Ro), AenenHoe Ha 100 °C 1 oKpyrieHHoe [I10 MATOro 3Haka rnocre
3ansTou.

Ta6bnuua 2.3 - Ucnonb3yembie Ha BXoA4e CUTHanbl NOCTOSIHHOTO TOKa U HanpsiXeHusi

Mpepenbi
pornyckaemomn
3HauyeHne eAVHULbI -
HanmeHoBaHue ﬂuanasoy o MnagLuero OCHOBHOW
nsmepeHun, % o npusegeHHoOn
paspaaa, % norpewHocTn, %,
He 6onee
YHudmumpoBaHHble curHansbi no FOCT 26.011-80
0...+50 mB 0...100 0,1
0..1B 0...100 0,1
0..5vA 0...100 0,1 40,25
0...20 mA 0...100 0,1
4...20 MA 0...100 0,1
Ta6bnuua 2.4 - Tunbl BbIXOAHbIX YCTPOUCTB
HanmeHoBaHue [JonycTumas Harpyska
Pene aneKkrpomarHuTHble 4 A npv HanpspkeHun He 6onee 250 B; 50 Ny cos ¢ > 0,4

OnTonapbl TPAH3MCTOPHbIE N-P-N—TuNa

400 MA npwv HaNpsbkeHUM NOCTOSIHHOIO ToKa He Gonee 60 B
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OKOHYaHue Tabnuubl 2.4

HaumeHoBaHue

[JonycTumas Harpyska

OnTonapbl CUMUCTOPHbIE

50 MA npu HanpsbkeHun 0o 300 B (MOCTOSAHHO OTKPbIThIN CUMUCTOP)
unu 0,5 A (cMMucTOp BKIKOYEHHBIN € YacToTou He 6onee 50 'y U tywn.
paBHoe 5 mc)

MpeobpaszoBatenu
umdpoaHanorosble

«lMapameTp-Tok» OT 4 o 20 MA; conpoTtusneHne ot 0 o 800 Om

MpumeyaHus

" Tun BbIXOAHBIX YCTPOMWCTB onpefernsieTcst BapuaHToM moaudumkauum npubopa.
2 [Honyctumas Harpyska npeobpasoBaTenei «napameTp-TOK» onpegensercs ¢ yyeTom n. 3.2.6.7.

MapameTpbl nckpobesonacHbix Lenew npubopa TPM138B npueeaeHsl B Tabnuue 2.5.
Tabnuua 2.5 - MapameTpbl UCKpOGe3onacHbIX Lenen

BHeluHuWe KnemMmbl Bxoabl 1-8 Bbixoabl B1-B4
HanpsixeHune xonoctoro xoga Uy, B, He 6onee 59 28,4
TOK KOPOTKOro 3ambikaHus lo, MA, He bonee 500 100
MakcumanbHasa BHELWHsAS eMKkocTb Cy, MKD 0,2 0,04
MakcrMmanbHasi BHELHSAS UHOYKTUBHOCTb Lo, MIH 1,0 1,0
MakcumanbHas mouwHocTb P, BT 1,5 1,5

2.2 YcnoBus akcnnyaTtauum npubopa

MpuBop akcnnyaTupyeTcs Npu crieaytoLwmnx yCnoBusx:
e 3aKpbITble B3pbiBOGE30OMNACHbIE NOMELLEHUS 6e3 arpeccBHbLIX MAapOB U ra3os;

e TeMmnepaTypa OKpyXaloLLlero Bosayxa oT +5 go +50 °C;

. BEPXHUI Npeaen OTHOCUTENLHON BraxHocTy Bosayxa 80 % npu +25 °C 1 6onee HUsKnx
Temnepartypax 6e3 koHgeHcauum Bnaru;
. aTmocdepHoe aasnexue ot 84 go 106,7 kla.

Mo ycToMYMBOCTM K KNMMATUYECKUM BO3AEWCTBMSAM NPWU SKCMyaTaumn npmbop cooTBeTCTByeT
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mo ycTOMYMBOCTM K MEXaHM4YeCKuM BO3AENCTBMSIM MPU 3KCMnyaTaumn npubop cooTBeTCTBYeT
rpynne ucnonHenus N1 no FOCT 12997-84.




3 YctpoicTBo 1 paborta npubopa

3 YcTpouncTtBo n pabota npubopa

3.1 PyHKUMOHaNbHaA cxema

3.1.1 dyHKUMOHanbHasa cxema npubopa npeacTaBneHa Ha pucyHke 3.1.

TPM138B

AK-1

di

T1 | di

d2 uy
d3
d4

d6

a7z

d8

T8 |d8

—

ABAPWUA

PucyHok 3.1 — ®dyHKuMOHanbHas cxema npuéopa

3.1.2 B cocTtaB cxeMbl BXOAAT:

d1-d8 — BxogHble nepBUYHbIE Npeobpa3oBaTenu (JaTyvky), Cchyxawme [Anst KOHTPons
puanyecknx napametpoB obvekta (d1 - d8 B coctaB npubopaTPM138B He BXoaaT u BBeAdeHbl B
CXeMy TONbKO Ans yao6cTBa paccMoTpeHus ee paboThl);

AK-1 — aBTOMaTM4eckoe yCTpOWCTBO, NpeaHa3Ha4YeHHoe AN KOMMYTaumuy CUrHanoB NepBUYHbIX
npeobpasoBaTenei Npu onpoce Ux M3MepUTENbHLIM YCTPOUCTBOM;

WY — nameputenbHoe ycTporCTBO, NpeAHa3HauYeHHoe AN Npeobpa3oBaHns CUrHanoB AaTynKkoB,
B UMPOBbIE 3HAYEHUSI KOHTPONMPYEMbIX UMW MapaMeTpoB, a Takke cryxailee Ans BblYMCMEHUN
HEeKOTOpbIX MaTeMaTUYeCKMX BeNMYUH UCrosb3yeMblx Npu paboTe npmubopa;

AK-2 — aBTOMaTM4eCKOE YCTPOMCTBO, NPEAHa3HAaYEeHHOE A5t KOMMYTaLMN U3MEPEHHBIX BXOAHBIX
napameTpoB C LeSbio COEANHEHUS UX C IOTMYECKUMU YCTPOMCTBAMU CXEMBI;

NY1-NY8 — nornuyeckvMe ycTponcTBa (C HasHa4YaembiMM MoONib3oBaTenemM (YHKLMOHANbHBIMU
XapakTepucTukamu), npeaHasHavyeHHble Ans OPMUPOBAHWS CUrHaNOB YNpaBfeHUs BbIXOOHbIMU
ycTpovicTBamu cxembl. Kpome Toro, Ansi BbiBOAa@ MNOAKIOYEHHBIX K HUM W3MEPEHHbIX 3HaYeHUi
BXO/IHbIX NapamMeTpoB Ha LMPOBOIN MHANKATOP;
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3 YctpoicTBo 1 paboTta npubopa

AK-3 — aBTOMaTMyeckoe KOMMYyTaLMOHHOE YCTPOWCTBO, MpedHasHaueHHoe ANS MOoAKYeHus
curHanos JTY K BbIXOAHbIM YCTPONCTBAM CXEMbI;

BY1-BY8 — BbixofHble YCTPOWCTBA, MpeAHasHayeHHble ANA COrnmacoBaHWsi CUrHanoB ynpas-
nenus (cpopmupoBaHHbix JTY 1-JTY8) ¢ BHelwHUM ob6opyaoBaHMeM, OCyLLECTBMSAIOLMM perynmpoBaHue
napamMeTpoB 0GbeKTa UM KOHTPOIb Ero COCTOSHUSI.

3.1.3 Cxema cBszen JIY c BxogHbiMM patynkamm u BY — nepemeHHasi, 3agaBaemas
nonb3oBaTenem npu ycraHoBke pabounx napameTpos npubopa. MNpu 3TOM K KaxaoMy U3 BbIOpaHHbIX
ans pabotbl JTY MoXeT GblTe NOAKMOYEH MOGON U3 UCMOMb3yeMbIX AATUYMKOB (UMK BbluMcneHHas LY
MaTemaTuyeckas BenmuunHa), a Takke noboe 13 MMeLMUXCs B Npnbope BbIXOAHbIX YCTPOUCTB.

YKa3aHHOe CBOWCTBO MO3BONSAET OCYLECTBMATb KOHdUrypaumio npubopa no yaobHom ans
akcnnyatauum cxeme u ucnonb3oBatb TPM138B npwu BbINOMHEHUM pa3fU4YHbIX MO Ha3HAYeHWUIo
TEXHOJOMMYECKMX NPOLECCOB.

Bonee nogpo6Ho paboTa OCHOBHbIX Y3I10B CXeMbl pacCMOTpeHa B nogpasaene 3.2.

MpumevaHus

1. B npuBeAeHHO cxeMe pa3bueHne Ha YacTu SBNSETCS YCIOBHbIM, T. K. (PYHKLMM Y3M0B U UX
rpynn BbINOMHSAIOTCS LEHTPanbHbIM MUKPOMPOLECCOPOM npuGopa.

2. Tpu paccMoTpeHun paboTbl COCTaBHbIX YacTel CXeMbl B KauyeCTBE BXOAHbIX MapameTpoB
npubopa ucnonb3yeTcs Temnepatypa obbekTa, OAHAKO BCE U3MOXEHHOE HUXKE OTHOCUTCH U
K APYrMM TEXHOMOrMYeCcKUM BenuynHam (AaBnexHne, ypoBeHb 1 T.M.).

3.2 CocTaBHbIe YacTu CXeMbl
3.2.1 NepBUYHLIE NpeobpasoBaTenu

3.2.1.1 TlepBuyHble npeobpasoBaTenu (gaTynkn) nNpeobpasoBbiBalOT M3n4eckue napameTpbl
obbekTa B 3neKTpUYeckne curHanbl, nocTyrnawwme B npubop Ans uX AarnbHenwen obpaboTku.
[aTunkn, c KOTopbIMK MOTYT paboTaTb NPMOOPbLI pa3Hbix MoAMcUKaLMiA, NepeYncneHsbl B Tabnuue 2.2.

3.2.1.2 TepmomeTpbl COMPOTUBMEHUS MPUMEHSIIOTCH, Kak nNpaBWmo, Ans KOHTPONs
TemnepaTypbl OKpyXXatoLlen cpefibl B MecTe YCTaHOBKM Aatyvka. MpuHUMN OEACTBUSI STUX OATYMKOB
OCHOBaH Ha CylecTBOBaHWM y psAa MeTannoB BOCMPOU3BOAUMOW W CTabunbHOW 3aBUCUMOCTM
aKTMBHOTO COMPOTMBIEHWS OT TemnepaTypbl. B kavectBe matepuana ans usrotoBnexuss TC B
NPOMBILLIIEHHOCTM Yalle BCe ro UCMoMb3yeTcs cneuuanbHo obpaboTaHHas MeaHas (4ns OaT4MKoB
TCM) unu nnatuHoBas (ans gatyvkos TCI1) npoBonoka.

Bo usbexaHne BNUSHWUSA CONPOTVBMNEHUI COEAUHUTENBHBIX
NpoBOAOB Ha  pe3ynbTaTbl  W3MEPEHUs  Temnepatypbl
NOAKMIOYEeHNe fatyvka K npubopy criegyeT MpOM3BOAMTL MO
TPEXNPOBOAHOM CcXxemMe: K ogHoMy u3 BbiBogoB TC
NoAKMYaTCsl OAHOBPEMEHHO ABa MPOBOAA, COEOMHSIIOLLIUX Rt
ero c npubopom, a K [Apyromy BbiBOAYy — TpeTuii
COeaVHUTENbHbLIN MPOBOA. [INs NonHowm KoMneHcauun BAMSHNUA
COEAVHUTENbHbLIX MPOBOAOB Ha pe3ynbTaTbl  U3MEpeHUi
HeobxoanMo, 4YTOGbl MX CONPOTUBIIEHUst ObiMW paBHbl ApYr
apyry. PucyHok 3.2 — Cxema

nogkntoyveHus TC

Cxema nopkntoveHusi TC k npubopy npeacTaBneHa Ha pucyHke 3.2.

B HeKkoTOpbIX cCrydasix MOXEeT BO3HWKHYTb HeobxoaumocTb noaknodeHnss TC He no
TPexXnpoBOAHOW, a NO ABYXNPOBOAHOW CXeMe, Hanpumep, C Lenbio MCMONb30BaHUA YXKe NMEIOLLMXCS
Ha oObekTe NWHWIA CBA3W. Takas cxemMa CoedVMHeHUsi Takke MOXeT ObiTb peanusoBaHa, HO Npu
ycroBuu 06a3aTenbHOro BbIMONHeHUst paboT, onucaHHbIx B MpunoxeHun I
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3 YctpoicTBo 1 paborta npubopa

Tekywee conpotmBneHne TC  onpegenseTca  MX  HOMWMHAmNbHbIMU  CTaTUYECKMMU
Xapaktepuctukamu, npuBegeHHbimu B [OCT P 8.625-2006. OcHoBHbiMM napameTpamu HCX
SIBAAIOTCS: HOMMHaNbHOE COMPOTUBIIEHME AaTyMka R, M3MepeHHoe npu Temnepatype 0°C, u
TeMnepaTypHbIi KO3 dPULIMEHT TepMOoMeTpa COMPOTUBIEHWUSA o, ONpeaensembli Kak OTHOLUeHue
pasHUUbLI COMPOTUMBIIEHWI OaTyMka, W3MEepeHHbIX npu Temnepatype 100 m 0 °C, Kk ero

conpoTuBReHuio, uameperHoMmy npu 0 °C  (Ro), aenenHoe Ha 100 °C. B cBsisn ¢ Tem, uto HCX
TepMornpeobpasoBaTenen COMPOTUBIEHNS SABNSAIOTCA HeNMUHenHbIMU  yHkumamn (ans TCM B
obnacTtu oTpuuaTtensHbIx TemnepaTyp, a ans TCI Bo Bcem guana3oHe), B npubope npeaycmoTpeHa
BO3MOXHOCTb KOPPEKLIMN 3TON HENMMHENHOCTY.

3.2.1.3. TepmoanekTpuyeckue npeobpasoBaTenu (TepMonapbl) Takke NPUMEHSAIOTCA AONS
KOHTponsa TemnepaTypsbl. [pUHLMN A4ENCTBMS TepMonap OCHOBaH Ha siBneHun 3eebeka, coCTosILLEM B
BO3HWUKHOBEHWM aneKkTpoaBwxkylen cunbl (TepMo3OC) Ha KoHUaxXx [ABYX pPas3HOPOAHbIX MO
XMMUYECKOMY COCTaBy MPOBOAHWUKOB NPV HarpeBe B TOYKe MX coeaunHeHus. 3HadveHue TepmodC
3aBVICUT OT PasHMLbl TemnepaTyp TOYKM COeANHEHUs MPOBOAHMNKOB N X CBODOAHbLIX KOHLIOB, a Takke
OT XMMWYECKOro CoCTaBa.
Touka coeavHeHns pa3HOPOAHbIX NPOBOAHUKOB
Ha3blBaeTcs «paboynm cnaem» Tepmonapbl, a UX KOHLbl —
CcBOGOAHBIMU KOHLLAMU, UM «XONOAHLIM cnaemy. «Pabounii
cnal» TepMmonapbl pacrnonaraeTcs B MeCTe KOHTpons +
TemnepaTtypbl, a CBOOOAHbIE KOHUbI MNOAKMYaTCA K
BxoJam mnpubopa. Cxema MoAKMOYeHns Tepmonapbl K S
npubopy npeacTasneHa Ha  pucyHke 3.3. Ecrm  pabouuii cnaii
nopknoYeHne CBOOOAHBIX KOHLOB HEMOCPEeACTBEHHO K
KoHTakTam TPM138B He npeacrtaBnsieTcss BO3MOXHbIM DATYMK

(ranpumep, u3-3a uX ydaneHHoOCTW Apyr OT ppyra), TO Temnep&wphﬂ/
coeguHeHne TepMonapbl C nNpubopoM  Heobxoanmo CBOGOAHbIX KOHLIOB

BLINOMHATH npu noMoLLy KOMMeHCaLUMoHHbIX ~ PUCYHOK 3.3 — Cxema noakmnoveHus
TEPMO3NEKTPOAHbIX npoBoAoB g kabenen c ™

obsi3aTenbHbIM cobnogeHremM MOnsSpHOCTU MpU  NOAKMIO-

YeHuu.

HeobxoammocTb NpUMeHeHNs Takux NPoBoAoB obycrosneHa Tem, yto SC Tepmonapbl 3aBUCUT
He TOMbKO OT TemrnepaTypbl paboyero cnasi, HoO Takke M OT TemnepaTypbl ee CBOOOAHbLIX KOHLIOB,
KOTOPYIO KOHTPONMMpPYeT creunanbHblil  AaTynKk, pacnonoXeHHbln B npubope. Wcnonb3oBaHue
TEPMO3NEKTPOAHLIX kabenei No3BonsieT yBeNnuuMTb ANNHY NPOBOAHUKOB TEPMOMNapbl U «NEPEHECTU»
ee cBoOOAHbIE KOHLbI K KnemMMHuky TPM138B.

MpumeyaHune - Mapka KOMNEHCALMOHHbLIX TEPMO3NEKTPOAHbIX MPOBOAOB BbI6MpaeTCF| B
COOTBETCTBUM C TUNOM VICI'IOJ'Ib3yeMOl7I TepmMmonapbl.

BHumanue! [na paboTtbl ¢ npubopom MoryT ObiTb MCMONb3oBaHbl TOMbKO TepMonapbl C
M30NNPOBAHHBIMW U He3a3eMNeHHbIMN paboyMmMun cnasiMu, MOCKONbKY oTpuuaTenbHble BbIBOAbI
X CBOOOAHbLIX KOHLIOB 06beauHsitoTCs mexay cobon Ha Bxoge BTPM138B.

HCX Tepmonap pasnuuHbiXx TUMNOB MNpVBEAEHbl B
FOCT P 8.585-2001. XapakTepucTUku BCex Tepmonap
TakkKe ABMSTCS HENMUHEWHbIMU (DYHKLMSIMU, U Npubop

OCYLLIeCTBNSET KOPPEKLMIO 3TON HEMUHENHOCTU. +
3.2.1.4 AKTUBHble npeoGpa3oBaTenu C BbIXOOHLIM ‘ml
aHaroroBbIM CUMrHanom NpPYMEHSIOTCS B COOTBETCTBUM C

WX HaszHayeHUMeM AN KOHTPOMS Takux Usndeckmnx
napameTpoB, Kak [OaeneHue, TemnepaTtypa, pacxop,
YpOBEHb, OTHOCUTENbHAs BNaXHOCTb U T.M.

Rm=100i0.1 Om
PucyHok 3.4 — Cxema noaknoveHust
AaTynKka ¢ TOKOBbIM BXOAOM
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3 YctpoicTBo 1 paboTta npubopa

BbIxogHBIMM CUrHaNamu TakMx [ATYMKOB MOTyT ObiTb WM3MEHSIOLLEECS MO JIMHEWHOMY 3aKOHY
HanpsbkeHWe NMOCTOSIHHOIO ToKa MK Tok (Tabnuua 2.3). ObLuas cxema NOoAKIHYeEHUs AaTymka C TOKOBbIM
BbIXOOOM K Mpubopy npefcTaBrieHa Ha pucyHke 3.4. lNuTaHue OaT4MKOB OOIMKHO OCYLLECTBRSTBCS OT
MCKPOOE30MacHOro MCTOYHMKA MWUTaHWS, BCTPOEHHOrO B Mpubop. Cxema MOAKMOYEHVs MpvBedeHa Ha
pucyHke B.8 (cm. MNMpunoxexuve B).

BHumaHune! «MuHycoBble» BbIBOAbI CUrHanoB akTUBHbIX npeobpasoBaTeneit B npubope
ob6beanHaTCA Mexay cobon.

3.2.1.5 MNpubop nrobon MoancdukaumMm MoxeT OblTb UCMONb30BaH ANns paboTbl C pPasnUYHbLIMU
TMNnaMyM [aTyvMkoB M3 4ucra npuBedeHHbIX B Tabnuvue 2.2 gnsa aton moamdwukaumu. [locne
NOAKMHYEHUsT AaTYMKaM NPUCBauBaOTCs NOPSAKOBbIE HOMEpPA TEX BXOAOB Npubopa, C KOTOPbIMU OHU
coefnHeHbl (Bxody 1 cooTtBeTcTBYET Aatumk d1, Bxody 2 - gatymk d2 v 1.4.). Tun Kaxaoro gatyvka
yCTaHaBnuBaeTCsi Nonb3oBaTeneM B Buae LUncpoBoro koga B napameTpe in-t (PL-1) npu nogrotoBke
npubopa k paborte.

MNpumevaHue - 3aeck W Janee MO TEKCTYy NpW CCbifkax Ha 0GO3HAYeHWe MporpaMMUpyeMOro
napameTpa npuGopa B ckobkax NPUBOAUTCS HOMEP YPOBHSI, Ha KOTOPOM PAaCMoNIOXKEH 3TOT NapameTp.
MonHbIi NepeyeHb NporpamMMUpyeMbix napameTpos npueeaeH B MpunoxeHun B.

3.2.2 U3amepeHne BXOAHbIX NapameTpoB

3.2.2.1 TMpuGop npon3BOANT W3MEPEHNE BXOAHbIX MapaMeTpoB obbekTa {TemnepaTtypa,
OaBrneHve u T.N.) NyTeM rocrefoBaTeNlbHOr0 Onpoca BKMYEHHbIX B paboTy [AaTuMkoB w
npeobpa3oBaHns NOry4YeHHbIX OT HUX curHanos (Mo AaHHbiM HCX) B Tekylime undpoBbie 3HaYEHUS.
Kpome TOro, B npouecce 06paboTkM CUrHamnoB OCYLLIECTBASiIETCH WX (UNbTPaUUsi OT MOMEX WU
KOppPEeKLUMs NokasaHuii B COOTBETCTBMU C 3afj@aHHbIMU NOnb3oBaTeNeM napameTpamu.

3.2.2.2 Onpoc 0amyukos.

a) Onpoc AaTtynKkoB, T.e. MOOYEPEAHOe MOAKMIOYEHNE WX BbIXOAHBIX CUTHANoB K U3MepuUTento
OCYLLIECTBNSETCA MO 3aMKHYTOMY LMKy MpU MOMOLLM aBTOMatuyeckoro kommytatopa AK-1
ynpaensemMoro MWKpPOMNPOLLECCOPOM MO 3afaHHOW nonb3oBaTenem nporpamMe. 3OTa nporpamma
BKIOYaeT B cebsi CnMCOK MOpSAKOBbIX HOMEPOB BCEX BKIMIOYEHHbIX B paboTy AaTyMKOB, a Takke
YCTaHOBIEHHYIO ANt K&XKA0ro U3 HUX CTeNeHb NpuopuTeTa Npu onpoce.

6) BkntodeHune noboro AaTymka B CNMCOK ONpoca Npovu3BOAUTCS aBTOMaTMYeCKu nocne 3afaHus
Tuna ero HCX B napametpe in-t (PL-1). Mpu ycTtaHoBke B napametpe in-t (PL-1) 3HayeHus oFF
(«BBIKIIOYEH») AATUMK M3 CNICKa ONpoca MCKMoYaeTcs.

CreneHb npuoputeTa onpefensieT O4YepefgHOCTb WM 4acTOTy OMpoca Kaxaoro AaTynka B
cchopMUPOBaHHOM MOfb30BaTeNeM CrUcke M 3agaeTcs B Buae 6e3pa3aMepHbIX YMCIIOBbIX 3HAYEHWUIA
(oT1 po8) wHAaMBMAyanbHO ANA Kakporo AaTtyvka B napametpe Prt (PL-1). MuHumansHomy
YMCNOBOMY 3HAa4YE€HMIO COOTBETCTBYET HaMBbICLLIAs CTENeHb npuoputeTa.

Mpn 0AMHAKOBBIX YACIOBBIX 3HAYEHUAX CTENEHU NpYopUTETa ONPOC AaTYMKOB OCYLLECTBMAETCA
B nopsgke obwen odepegn. [pu pasnuyHbIX 3Ha4yeHusAX oblas o4vepedb aBTOMAaTUYECKU
pa3buBaeTcA Ha HECKOMNbKO rpymn, B KaXKAOW U3 KOTOPbIX COCPEAOTOYeHbl AATYMKW C OAWMHaKOBON
cTeneHblo npuoputeTa. MNepBoHavanbHO ONPaLLNBAOTCS BCe AATYUKV NepBon rpynnbl (obnagatowme
HaMBbICLLEN CTENeHbl npuopuTeTa), a 3aTeM OOUH M3 AaTYMKOB BTOPOW rpymnnbl (C 6onee HuMsKomn
cTeneHblo NpuopuTeTa). [lanee cHOBa onpaluMBaloTCA BCe A4aTYUKV NEePBOW rPynMbl, @ 3aTeM — Apyron
crneqyloLWwmMii No NopsaaKy AaTyvKk BTOPOM rpynnbl. Takol NMOpsAoK onpoca COXpaHseTcs A0 Tex nop,
noka He ByaeT onpoLleH nocneaHU AaTtyvk M3 BTOPOW rpynnbl. 10 OKoHYaHuK onpoca BTOPON rpynnbl
BHOBb OMpaLUMBalOTCA AaTuYVKWN NEPBON rPynnbl, @ 3aTeM MepBbIf AaTYUK U3 TPeTbel rpynnbl (C eLe
6onee HU3KOW CTENEeHbI0 NPUOPUTETA), N BECb BbILLEN3NOXEHHBIN NPOLIECC NOBTOPSETCS.

Mpumep - B cnucke onpoca Haxogstca gatumku: d1(1), d3(2), d4(2), d5(3), d6{3) n d8(4) c
3a4aHHbIMM AN HUX COOTBETCTBYIOLLMMW CTENeHaMK npuoputeTa (npuBedeHsl B ckobkax). Bo Bpems
paboTbl onpoc AaTymKoB ByaeT Npon3BOANTLCS B CrnedytoLem Nopsake:
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3 YctpoicTBo 1 paborta npubopa

d1-d3-d1 -d4-d1-d5-d1 - d3 - d1 - d4-d1-d6-d1 - d8 u T.4. no uukny.

B) AnropuTMm onpoca C 3afjaHHbIMW CTeMeHsIMW MpuopuTeTa NO3BOMSET Monb3oBaTento Mo
XapaKkTepucTukam KOHTPONMpPyeMoro obbekTa 3apaHee BblAeNnTb TOYKM C BbICTPOU3MEHSIIOLLMMUCS
dmsmyeckumn napameTpamuM M onpawuBaTe MX Yalle Apyrux, obecneumBas MakcumanbHoe
ObICTPOAENCTBME  CBSA3AHHLIX C  3TUMM  JaTyMkaMu  BbIXOOHbIX  YCTPOWCTB npubopa npu
perynupoBaHum.

OpHako, ycTaHaBnvBasi BbICOKWME CTEneHW npuopuTeTa Ans Kakux-nmbo AaTyvkoB, cneayet
NMOMHWUTb, YTO YBENMUYEHWEe YacTOTbl MX OMPOCa MPUBOAUT K CHKEHWIO YacTOTbl OMpOca OcTallbHbIX
[aTYMKOB.

3.2.2.3 NamepeHue mekyuwux 3Ha4eHuUll 8XOOHbIX rapamempos.

a) CurHanbl OaTuvMkoB C Bbixoda aBToMaTtuyeckoro kommyTtatopa AK-1 nocTynaloT Ha BXOA
n3mepuTensHoro yctporcTtea NY, rae nponcxoauT BblMUCTIEHNE TEKYLLMX 3HAYEHUI KOHTPONUPYEMBbIX
dum3nyecknx napameTpoB U rnpeobpasoBaHve WX B UudpoBylo OpPMy, ONTUMAnbHYl Ans
AanbHenwen obpaboTku.

0) MNpn pabote ¢ TepMoMeTpamun CONPOTMBMAEHUA U TepMOMNapaMu BblYMCIIEHVE TeMnepaTypbl
npousBoanTcst no crtaHdapTHbiM HCX, npuBegeHHbIM cootBeTcTBEHHO B [OCT P 8.625 un
FOCT P 8.585.

[N KOPPEKTHOro BbIYMCIIEHUSI MapaMeTpoB, KOHTPONMpyeMbix Tepmonapamu, B TPM138B
npegycMoTpeHa aBToOMaTuyeckas KOppeKkuus nokasaHun npubopa no Temnepatype CcBOBOAHBLIX
KOHLUOB Tepmonap. JTa TemnepaTypa KOHTPONMPYeTCA [AaTyYUMKOM, PacrofioXeHHbIM Ha mnnaTte,
Haxo4sLLencs y 3agHen CTeHku npubopa.

ABTOMaTUyeckas Koppekuus no Temnepatype CBOOOAHbIX KOHLOB Tepmonap (Hanpumep, Ans
npoBefeHVs noBepkn npubopa) MoxeT ObITb OTKNMOYeHa ycTaHoBkow B napametpe Cj-C (PL-0)
3HadveHusa oFF.

B) lMpn paboTe C akTMBHbIMKM NpeobpasoBaTensamu, BbIXOAHbIM CUrHaroM KOTOPbIX SIBMSETCH
HanpsbkeHne unm Tok (Tun gatuuka «06», «10», «11», «12» nnm «13» no Tabnuue B.2), BbluncneHne
TEKYLUMX 3HAYEHUA KOHTPONUpYEMbIX MapamMeTpoB OCYLIECTBASETCA MO MaclTabupyowmm
KoadpduumeHTam, 3agaBaeMbiM MHAMBUAYanNbHO AN KaXAoro Takoro gartyvka. Mcnonb3oBaHue
MacluTabumpyowmx KoaddULMEeHTOB MO3BONSAET MOMb3oBaTeNnto OTobpaxaTb KOHTPONMpyeMble
dumanyeckne napameTpbl HEMOCPEACTBEHHO B €AuHULEAX UX n3MepeHust (aTmocdepax, kunonackansix,
MeTpax v T.A.). 3agaHne MacwTabupylowmx KoaddULMEHTOB MNPOM3BOAMTCS MNpU  YCTaHOBKE
napameTtpoB Ain.L (PL-1) — HwkHee oToGpaxkaemoe 3HaveHue n Ain.H (PL-1) — BepxHee oTobpa-
Xaemoe 3HadeHve. [1pn 3TOM MUHMManbLHOMY YPOBHIO BbIXOAHOIO CUrHana gatyuka byget cootBeTcT-
BOBaTb 3HayeHWe, 3agaHHoe B napameTpe Ain.L (PL-1), a makcumanbHOMY YpOBHIO curHana —
3HayeHve, 3agaHHoe B napametpe Ain.H (PL-1).

HanbHenwas obpaboTka cUrHanoB AaTyvKka OCyLLEeCTBNAETCH B 3aAaHHbIX eAMHNLAX U3MepeHns
no JWHENHoOMy 3akoHy (npsimo nponopuuoHansHomy npu Ain.H Gonbwe Ain.L wunm obpatHo
nponopuuoHansHoMy npu Ain.H menbwe Ain.L). PacyeT Tekyllero 3Ha4eHusi KOHTPONMpyemoro
AaT4ynKoM napameTpa NnpousBoanTCs no hopmyne:

; Ain.H - Ain.L
M =AinL+—————,
EX MWH
rae  Ain.H, — 3HayeHus napameTtpoB Ain.H (PL-1) w»n Ain.L (PL-1),
Ain.L COOTBETCTBEHHO;

— TeKyllee 3Ha4eHne BXO4HOro curHana,

MUHMManbHOE W MaKCUMarnbHOe 3Ha4YeHUs BXOOHOro CurHana
[artyuka no AaHHbIM Tabnvupl 2.3.

IBX

IMMH! IMaK(:

Mpumep - MNpn ncnonb3oBaHMM gaTunKa C BbIXOOAHbIM TOKOM OT 4 o 20 MA (Tun gaTtuymka tyl0 B
napameTpe in-t Ha ypoBHe PL-1), KOHTPONMpYIOLLEro TemnepaTypy B AvanasoHe oT 0 go 25 °C, B
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3 YctpoicTBo 1 paboTta npubopa

napametpe Ain. L (PL-1) 3agaetcsa 3HadeHune 00,00, a B napametpe Ain.H (PL-1) — 3HayeHue 25,00.
Mocne atoro o6paboTka 1 oTobpaxeHue nokasaHui Byaet nponsBoanTbCs B rpagycax Lienbcus.

3.2.2.4 ugbposasi hunbmpayusi usmepeHuli

a) [Ons ocnabneHuss BAMSHUSA BHELWHWX WMMYMbCHBIX TMOMEX Ha  3KCMnyaTauWoHHbIe
XapakTepucTukn npubopa B nporpamMmy ero paboTel BBegeHa umdpoBas punbTpauus U3MepeHui.
PunbTpauma OCyLLECTBNSETCSH HE3aBUCMMO A9 KaXA0ro KaHana n3MepeHns BXO4HbIX NapaMeTpoB 1
npoBoAWTCS NocneaoBaTesNibHO B ABa dTana.

6) Ha nepsom aTane u3 TeKyLMX WM3MepPeHUi BXOAHbIX MapameTpoB OTMUNbTPOBLIBAOTCS
3HaYeHVs, UMeILLME SBHO BbIPaXEHHbIE MO BENUYMHE «MpoBanbl» UK «Bblbpockl». OAng aToro B
npubope OCYyLLECTBNSETCS HEenpepbiBHOE BbIYMCIIEHWE pasHOCTM Mexay ABYMSI pesynbTraTamu
nocnegHnx M3MepeHuin OfHOro M TOrO Ke BXOAHOTO napameTpa, BbIMOSIHEHHbIX B COCEAHUX LKnax
onpoca M CpaBHEHWE ee C 3afaHHbIM MnpefenbHbIM OTKIoHeHMeM. [pu 3TOM ecrnv BbluMCNEHHas
pa3HOCTb MpeBbIlaeT 3afaHHbIA npeden, To pesynbTaTt, NoMyYeHHbI B NOCNeAHeM LiMKIe onpoca,
cyMTaeTcs HedoCTOBEpHbIM, AanbHendwasi obpaboTka ero npuocTaHaBnMBaeTCs U NPOWU3BOAUTCS
NoBTOPHOe u3MepeHue. Ecnn HegocToBepHbIN pesynbTaTt Obin Bbi3BaH BO3LENCTBMEM MOMEXU, TO
NMOBTOPHOE M3MepeHVe NOoATBEPAUT 3TOT haKT U NOXHOE 3HaYeHne aHHynupyeTcsi. Takol anroputm
06paboTkn pesynbTaToB M3MEPEHW MO3BONSET 3auTUTb Npubop OT BO3AENCTBUS €OMHUYHBIX
MUMMYINbCHBIX M KOMMYTALMOHHBIX MOMEX, BO3HMKAOWMX Ha MpPOM3BOACTBE Mpu paboTe CUroBoro
obopynoBaHus.

BenununHa npepenbHOro OTKMOHEHWS B pesynbTaTax ABYX COCEOHUX W3MepeHul 3apaeTcs
nonb3oBaTenemM B napameTpe «nornoca duneTpa» in.FG (PL-1) wvHOMBMAyanbHO ANs KaXaoro
AaTyvKa B eaMHULax nsmepsieMblX UMy pusndecknx BEMUUUH.

CnegyeT MNOMHWTb, YTO YEM MeHblle 3Ha4YeHWe «nosfiocbl UIbTPa», TeM nydle
NOMEXO03aLUMLLEHHOCTb U3MEPUTENbHOrO KaHama, HO MNpu 3TOM U3-3a BO3MOXHbIX MOBTOPHbIX
N3MepeHuin xyxxe peakuus npubopa Ha GbiCTpoe M3MeHeHue BxodHOro napameTtpa. Bo nsbexaHune
NMOBTOPHbIX W3MEPEHU Mpy 3adaHuu «nonockbl unbTpa» Ans KOHKPETHOro AaTtyvka cregyet
PYKOBOACTBOBaTLCSH MaKCMMarnbHOW CKOPOCTbIO M3MEHEHUSI KOHTPONMPYyeMoro MM napamerpa npu
aKcnnyaTaumy, a Takke yCTaHOBMEHHOW ANA Hero NeproaMYHOCTLIO OnNpoca.

Mpn HeobxoaMMOCTN AaHHbIM PUNbTP MOXET ObiTb OTKMIOYEH ycTaHoBKoM B napameTpe in.FG
(PL-1) 3Hau4eHus 0.

B) Ha BTopom oaTane dunbTpaumMm OCyWECTBNSETCS CrnaxuBaHue (aemndupoBaHue)
Nofly4YeHHbIX B COOTBETCTBMM C M. 3.2.2.4 nepeuncneHns 6) pesynbTaToB M3MEPEHWI B criyvae ux
BO3MOXHOW ocTaTtoyHonm dnyktyaumn. CreneHb AemndupoBaHus 3adaeTcs  nonb3oBaTenem
napamMeTpoM «MoCTOsSHHasA BpemeHun counbtpa» — in.Fd (PL-1).

Cnegyet NOMHUTb, YTO yBenuyeHue 3HayveHusi napameTpa in.Fd (PL-1) yny4waet nomexo-
3alMLLEHHOCTb KaHana MW3MepeHusl, HO OA4HOBPEMEHHO YyBEenuuuMBaeT ero WHEepLUMOHHOCTb, T.e.
peakuus npubopa Ha ObICTpble M3MEHEeHUs BXOAHOW BenuuuHbl 3amennseTcs. CKopocTb peakuvn
KaHana u3MepeHust Ha ckadkoobpasHoe u3meHeHue BxogHoro curHana c¢ 0,0 go 10,0% ot
13MepsieMoro AnanasoHa npy pasnuyHbix 3HadveHusx in.Fd (PL-1) npusegeHa B Tabnuue 3.1 (bunbTp
in.FG npu 3TOM OTKMIOYEH).

Ta6nuua 3.1

U3mepeHHO 3HayYeHne NOCTOAHHON BpeMeHu unbTpa

esHavenne |1 [ 2 [3 [4 [5 [6 [7 [8 J9 J10[11[12]13]14]15

(ypoBeHb) KonuyecTBo namepeHun, Heo6xoaumoe Ans AOCTUXEHUSI YPOBHSA
7.0 2 3 5 6 7 8 9 11 |12 |13 | 14 | 16 | 17 | 18 | 19
9.0 4 6 8 11 | 13 | 15 18 | 20 | 23 | 25 |27 |29 | 31 | 34 | 36
9.5 5 8 11 |14 |18 | 20 | 23 | 26 |29 | 32 | 35 | 38 | 41 | 44 | 46
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3 YctpoicTBo 1 paborta npubopa

Mpn HeobxoouMOCTM  AaHHbIM  PUNLTP
MOXeT ObITb OTKMYeH ycTaHoBkon B in.Fd (PL-
1) 3HayeHus 0.

BpemeHHble anarpaMmMbl paboTbl LIMGPOBbLIX
uUnNbTPOB NpeacTaBneHbl Ha pucyHke 3.5.

3.2.2.5 Koppekuyusi usmepeHuli

a) OTdunbTpoBaHHbIE TeKyllme 3HayYeHus
KOHTPONMUPYEeMbIX  BEMUYUH MoryT  ObITb
OTKOPPEKTMPOBaHbI NPMOOPOM B COOTBETCTBUMN C
3aflaHHbIMU MONb30BaTENIeM KOPPEKTUPYHOLLIMMUN
napameTpamu. [Ins kaxgoro kaHama KOHTpons
npeaycMoTpeHbI aBa KOPPEKTUPYHOLLMX
napaMeTpa, C TMOMOLUBbIO  KOTOPbIX MOXHO
OCYLLECTBNSATb COABUr U U3MEHEHWEe HakIoHa
HOMWHaIbHOW XapakTepuCTUKU Npeobpa3oBaHus.

6) CaBuUr xapakTepUCTUKN OCYLLLECTBNSIETCA
CYMMUPOBaHWEM BbIYMUCIIEHHON B COOTBETCTBUU
c n. 3.2.2.4 nepeuyucneHns B) BENUYUHBI C
KOPPEKTUPYIOLMM 3Ha4YeHnemM o, 3afaBaeMbiM
ONs KaXdoro KaHama KOHTpons B napameTpax
In.SH. 3HauyeHne & 3agaeTcs B eauHUUAX
N3MepeHVs KOHTponvpyemoro napameTpa. Caosur

HOMMWHanNbHON XapaKTepUCTUKU MoXeT
NPUMEHATbLCA Aana yCTpaHeHua BIMTNAHUA
HavanbHom NnorpeLHoCcTn nepBn4yHOro

npeobpasoBatens (Hanpumep, R, y TepmomeTpa
COMpPOTUBIEHUS).

a) KOHTPONWPYEMan TEMNEPATYpa

6) PMNLTRBLI OTKAKOMEHB!

r) BKMoYeH dunetp in.FG wnin.Fd

PucyHok 3.5 — BpemeHHble gnarpaMmmbl
paboTbl UMpPoBLIX PUNLTPOB

Mpumep caBura HOMUHaNbHOW XapakTepucTukM npeobpasoBaHus Ans Aatumka 50M, o =
0,00426, rpachuueckn npeacrasneH Ha pucyHke 3.6. K kaxgomy n3amepeHHOMYy NpMbopoM 3HayeHuto

napametpa T NpubaBnseTcs 3HayeHue d.
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3 YctpoicTBo 1 paboTta npubopa

Twa C| Toa°C
7, o
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PucyHok 3.6 — Koppekuus «CaBur PucyHok 3.7 — Koppekuus «HaknoH
XapaKTepUCcTUKU» XapaKTepUCTUKU»

B) VIaMeHeHMe HaKmoHa xapaKTePUCTUKN OCYLLECTBMNAETCA YMHOXEHNEM OTKOPPEKTUPOBAHHOW B
cooTBeTCTBMM € N. 3.2.2.5 nepeuncneHunss 6) BenuuMHbl Ha KOI(PPUUMEHT 7y, 3HAYEHUE KOTOPOro
3afaeTcs O KaXaoro kaHana KoHTpons B napametpax in.SL. [laHHbIN BUO KOPPEKLMN Takke MOXET
ObITb MCMONb30BaH [Ans KOMMEHcauuW MOrpellHOCTed [aTyMKOB (Hanpumep, Mpu  OTKIOHEHWUM
napameTpa o, OT CTaHOAPTHOro 3HaveHus). 3HadeHne KoadpcpuumeHTa vy 3apaeTcs B 6e3pasmepHbIX
eaunHuuax (3aBoackas ycraHoska 1.000) v nepepf ycTaHOBKOW MOXET ObITb onpeaeneHo no dopmyrne:

¥ = MMyawm,

roe I — dakTnyeckoe 3HaYeHNe KOHTPONMPYEMOro BXOAHOIO NapaMeTpa;

Mysm — M3MepeHHoe NpnBopoM 3Ha4YeHWe napameTpa.

MpyMep M3MEHeHMs1 HakNoHa HOMUHANbHOW XapaKTePUCTMKM npeobpasoBaHus Ans Aatyuka
50M, o = 0,00426, rpacuyeckn npepctaBneH Ha pucyHke 3.7. Kaxpoe usmepeHHoe npubopom
3HayeHve T,uy YMHOXaEeTCs Ha 3aaHHbIN Nonb3oBaTenemM KOaMULMEHT Y.

HeobxogMmocTb  M3MeHeHMs  3aBOACKOW YCTaHOBKM  MOMpPaBOYHOrO  koaddpuumeHTa 7y
pekoMeHayeTcs1 onpefensiTe Npy MakcuMarnbHbIX (MM BAM3KMX K HUM) 3HAYEHUSIX BXOLHOrO
napameTpa, r4e OTKIIOHEHME HaKIMoHa U3MepPUTENBbHOM XapakTepUCTUKM Hambonee 3aMeTHO.

Mpn Heo6XoANMOCTH M3MEHEHUs ANs OAHOMo U TOro e AaTyuka obonx koadpuumeHToB (8 1 )
nepBoHavarnbHO criegyeT ycTaHaBnuBaTb Tpebyemoe 3HayeHue J, a 3aTeM Yyxe BbIYUCNSATb U
yCTaHaBnuBaTb 3Ha4YeHMe .

BHumaHue! YcTaHoBKa KOPPEKTMPYOLWNX KO3MULNEHTOB, OTAMYAIOWMXCA OT 3aBOACKMX
ycTtaHoBok (8 paBHas 000.0 u y paBHas 1.000), n3aMeHsieT MEeTpPONIOrMyeckne XxapakTepucTUKM
TPM138B u pomkHa npov3BOAWTLCA TOMBKO B TEXHWYecKn OBOCHOBaHHBLIX —Cry4vasx
KBanuMULMPOBaHHLIMK CreuanucTamu.

r) MonyyeHHble nocne hunbTpaLmmn U KOPPEKLIMU 3HAYEHUS U3MEPEHHDBIX BENNYMH BbIBOASATCS Ha
LUMGPOBYIO MHAMKaUMIO, M MOCTYNnalT ANs AanbHenwwer obpaboTkym Ha YCTpoWCTBa CpaBHEHUS
npubopa.

3.2.2.6 TlonyyeHHble nocne unbTpauMM U KOppPeKUuM pesynbTupytolimMe [aHHble 06
MN3MEepPEeHHbIX 3HAYEHUSIX BXOOHbIX MapamMeTpoB MOCTyMalT Ha BTOPOW aBTOMaTWU4eCKuii KoMmyTaTop
AK-2 ons nogknioyeHns X K 3aAaHHbIM Monb3oBaTternieM NIorMyeckvm yCTporcTBaMm.
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3 YctpoicTBo 1 paborta npubopa

3.2.3 BbluucneHme mateMaTuyeCKnx BeNIM4YMH

3.2.3.1 Kpome un3MepeHusi BXOAHbIX NMapaMeTpoB, KOHTPONMpYyEMbIX AaTyvkamu, B npubope
NpoM3BOANTCA BBLIYUCMIEHME 3HAYEHUA HEKOTOPbIX MaTeMaTU4eCKUX BeNWYMH, MO  KOTOPbIM
nonb3oBaTenb MOXET OCYLLECTBNATL yrpaBneHne 06bekTom.

K HUM oTHOCATCS:

F1 —  cpedHee apudMeTMYeCcKoe 3HaveHve No napameTpam AByx AatymkoB d1 un d2;
F2 —  cpefHee apudmeTMYeCKOe 3HaYeHne No napameTpam Tpex Aatuukos d1 — d3;
F3 —  cpegHee apuhmMeTMYeCKoe 3HaYeH1e Mo napaMmeTpam YeTbipex Aatymkos d1 —d4;
F4 —  cpegHee apudMeTMYECKOe 3HadYeHme No napameTpam naty gatymkos d1— d5;
F5 —  cpegHee apudmeTMYECKOE 3HaYeHne No napameTpam wecTtn gatyumkos d1—- d6;
F6 —  cpefHee apudMeTUYecKoe 3HaYeHne no napameTpam cemun aatymkos d1 —d7;
F7 —  cpeaHee apudMeTmyeckoe 3Ha4eHue o napameTpam BocbMu AaTymkoB d1 — d8;
A1 —  pa3HoCTb nokasaHun mexay d1 n d2;

A2 —  pa3HOoCTb MokasaHui mexay d3 n d4;

A3 —  pasHocTb nokasaHun mexay d5 n d6;

A4 —  pa3HocTb nokasaHuv mexay d7 un d8;

ri-r8 —  CKOPOCTb M3MEHeHUs (B MUHYTY) NapaMeTpa KOHTPONMPYEMOro COOTBETCTBEHHO

natyukom d1 - d8.

Mpumeyvanue - Mpu akcnnyaTtaumn BblMUCIEHHbIE BEMUYMHBI r1-r8 pekomeHAyeTcst UCMonb3oBaTh
ANs BCMOMOraTenbHOro KOHTPOMS, TaK Kak peanu3oBaHHbIA B Npubope MO3ULMOHHBIA  3aKOH
ynpaBrieHnsi BbIXOAHbIMM YCTPOWCTBaMU B GOMbLIMHCTBE Criy4aeB He Mno3BonsieT obecneunTb
Ka4eCTBEHHOTO WX PEryriMpoBaHusl.

3.2.3.2 BbluMCnEeHNe YyKa3aHHbIX BENUYMH MPOM3BOAUTCA MO Pe3ynbTUPYOLWMM AaHHbIM
COOTBETCTBYIOLLUMX KaHanoB W3MepeHWsi, MOMyYeHHbIX nocre unbTpauum U KOPPeKUMM BXOOHbLIX
napameTpoB.

Ons dunbTpaumm BenuuuH rl-r8 B npubope NpesycMOTpeHbl OTAEeNbHble CriaxuBarowme
GunbTpbl (NofobHbIE paccMOoTpeHbl B M. 3.2.2.4 B NepevncneHnm B)), 3Ha4eHUst KOTOpbIX 3afatoTcs B
napameTpe in.rd (PL-1) He3aBMCUMO ANs KaXKOoro AaTyuka.

BbluncreHHble 3HaYEHWs1 3TUX BEMUYMH Takke NOCTYNatoT Ha aBTomaTtnyeckuii kommytatop AK-2
ANs NOAKIOYEHNS X K 3a4aHHbIM NOnb3oBaTeNeM NOrMYeckuM yCTPoOUCTBaM.

3.2.4. UlupuKauma nsmepeHHbIX NapamMeTpoB

3.2.4.1 OTtobpaxeHvne WHdopMauMnm 06 U3MEPEHHbIX 3HAYEHUSIX BXOAHbLIX MapamMeTpoB MNn
BbIYMCIIEHHbIX MaTeMaTU4YeCKUX BENUYMHAX OCYLLECTBMAETCA Ha YeTbipexpaspsgHoM LndpoBOM
nHaukatope LU-1, pacnonoxeHHOM Ha nuueBol naHenu npudopa.

HanHble Ha LIX-1 moryT noctynate OQHOBPEMEHHO TOMbKO OT OAHOMO M3 BOCbMU UMEIOLLMXCS B
npubope KaHanoB BbiBOAa MHOpMaLMK, POrb KOTOPbIX BbIMOMHAKT nornyeckue ycrtpovictea JY1 —
JY8. MopaknioyeHne U3MEPEHHON (MNKU BbIMUCIEHHOW) BENUYMHBLI K BbIOpaHHOMY kaHamny BbiBOAa
MHOPMaLmMM Npou3BOAUTCA MNpU yCTaHoBKe napametpa «BxogHom curHan NY» C.in (PL-2)
COOTBETCTBYIOLLErO lornmyeckoro yctponcrtasa. [pu 3ToM B cnyyae ycTaHOBKM B 3TOM napameTtpe
3Ha4YeHun «1» — «8» Ha undpoBor MHAMKATOP OT AaHHOro J1Y BbIBOAMTCS MHpOpMaLMS O BEMUYMHAX,
N3MEpEeHHbIX COOTBETCTBEHHO Aatymkamy dl - d8; npu yctaHoBke 3HaveHud «9» — «15» —
MHGOPMaUms O BbIMUCMEHHbIX Mo N.3.2.3 matematundeckux BervuuHax F1 — F7; npu ycTaHoBke
3HaveHun «16» — «19» — uHdopmaums o BenuuuHax A1 - A4, a Npu ycTaHOBKE 3Ha4YeHUn «20» —
«27» — nHpopmaumsa o BennumHax rl-r8. MNpu ycraHoBke B napameTpe C.in (PL-2) 3HayeHns «O»
AaHHoe J1Y n3 ganbHenwer paboTbl UCKIYaeTCs.
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3 YctpoicTBo 1 paboTta npubopa

3.2.4.2 BbiBogumass Ha LWU-1 wuHdopmaums no kenmaHuo Morfb3oBaTenss MOXeT ObiTb
npeacTaBrieHa Kak B LiefbIX Yvcnax, Tak U B BUAe AeCATUYHbIX Apobei ¢ 3aAaHHbIM KONMMYeCTBOM
3HaKkoB mnocrne 3ansiToil. [MonoxeHue 3ansATon 3ajaeTcsl WHAMBUAYyaNbHO ANS Kax[oro KaHana
MHAVKaumu B napametpe dP (PL-2).

3.2.4.3 TllepuognyHocTb OOHOBReHWs wuHdpopMaumm Ha LWU-1 moxeT ObiTb 3agaHa
noneb3oBartenem B guanasoHe oT 1 go 60 c B napametpe ind.r (PL-0). MNpu ycTtaHoBke B 3TOM
napameTpe 3HaveHust «0» MHopmaLus OGHOBNSIETCS N0 Mepe ee nocTynneHuns ot NY.

MpumeyvaHue - 3agaHHas nonb3oBaTeneM MNepuoAMYHOCTb OOHOBMeHWsA nokasdanumi LU-1 He
OKa3blBaeT BNUsHUS Ha paboTy BbIXOoAHbIX ycTpouctB TPM138B, T.k. curHambl ynpaBrneHust umu
opMMpYIOTCHA NO Mepe roToBHOCTY uHdopmaummn B NY.

3.2.4.4 BbiBog wHdpopmauum Ha LIU-1 moxeT ocywecTBnATbLCA B OAHOM M3 OBYX pexumax
paboTbl MHAVKALMKA: CTAaTUYECKOM VNV LIMKITMYECKOM.

B cratMyeckom pexwume BblIOOp KaHana vHAMKaLUWM NPOM3BOAWTCS ONEpPaTopoM Mpu MOMOLLU
KHOMOK ynpaBrieHnsi, pacnonoXeHHbIX Ha NWLEBOV naHenu npubopa n KOHTPONMpyeTCsi Mo 3acBeTke
cooTtBeTcTBYloLero ceetoanona «KAHAI».

B umknuuyeckom pexume vHdbopmauma Ha LIU-1 BbiBoguTCSH noovepeaHo Ha 3aaaHHoe Bpemst
OT Kaxdoro 3agencTsoBaHHOro B pabote kaHana. MHdgopmaumsa BbIBOAMTCA MO 3aMKHYTOMY LMK,
HauMHaa ¢ mnafwero 3afe’iCTBOBAHHOrO KaHana W 3akaHuuBas cTaplumm. HesagencTBoBaHHble B
paboTe kaHanbl NPOonycKatTCs.

Bpewms, yepes KOTOpoe B LMKIMYECKOM Pexvme NepekniodaloTcs kaHanbl Havkauum, 3agaercs
nonb3oBaTesnieM npu yctaHoBke napameTpa ind.t (PL-0).

3.2.4.5 Ina ynobcTea akcnnyaTtaumu npubop nocrne nojavn Ha Hero nuTaHus (Mnu B criyyae
nepesanycka MuKporpoleccopa) aBTOMAaTW4ECKM NepekrovaeTcss B 3aaHHblii nofb3oBaTenem
pexum nHavkaumn. Beibop pexuma npomssoamtcs B napametpe ind.A (PL-0). MNMpu atom B cnyyae
ycTaHoBku B napametpe ind.A (PL-0) 3Ha4eHVs1 «0n» BKMIOYAETCS LMKITUYECKUIA PEXUM MHAMKALMN,
a npu ycTaHoBKe 3HaYeHns «OFF» — cTaTUYeCKUIA pexuM.

3.2.5 llornyeckune yctpomncrtea

3.2.5.1 Jlornyeckne ycTpoincTBa npefgHasHaveHbl Ans 06paboTku MocTynawowen Ha ux Bxogbl
MHOpMaLmM 06 M3MEPEHHbIX UMK BbIYUCIIEHHBLIX MPUBOPOM BENUUUHAX; BbiIBOAA 3TOW MHpopMaLmu
Ha UMdPOBOA MHAMKATOP M (POPMUPOBAHUS CUTHaNOB YMNpPaBrieHUs BHELWHWM obopydoBaHVWeM B
COOTBETCTBUM C 3aA4aHHBbIMU NPOrpaMMUpyeMbIMU NapaMmeTpamu.

Jlormyeckoe YCTPOWUCTBO SIBMSIETCA OCHOBHOW  CTPYKTYPHOW €AMHWLEN, WCMonb3yemon
nonb3oBaTtenem npu KoHdurypaumm cxembl npubopa. J1IY COBMECTHO C MOAKIOYEHHBIM K Hemy
BXOOHbIM MapameTpoMm obpa3yeT B NpMbope kaHan M3MePEHNs 1 MHAMKaLMKU 3TOro napaMeTpa, a npu
MOAKMIOYEHUN K HEMY €ELLIE U BbIXOAHOIO YCTPOWCTBA — KaHan ynpaBreHusl U KOHTPOrst.

Mpubop ocHaleH BOCEMbIO MWOAEHTUYHBIMU U (PYHKUMOHANbHO  B3avMO3aMeHsieMbIMU
yctponcteamm J1Y1 — JIY8, Kk KOTOpbIM Nofb30BaTerb NPOrpaMMHbIM CNOCOOOM MOXET MOAKIIOYUTL
nto6ble BXOAHbIE N3MEPEHHbIE BEMUYUHBI U BbIXOAHbIE YCTPONCTBA.

Kaxgoe J1Y cnyxuT ons o6paboTku TONMbKO OAHOW BXOOHOW BENUYUMHBI, KOTOpas 3agaeTcsa ans
Hero nornb3oBaTeneMm npu yctaHoBke napametpa C.in (PL-2). Mpu 3ToM B KayecTBe BXOAHOMO
napametpa J1Y MoXeT OblTb MCMONb3oBaHa WHMOPMAaLUMA O 3HAYEHUSIX U3MEPEHHbIX MbbiM U3
natunkos d1 - d8 unm nHcopmMaLyms o NGO BLIMUCIIEHHOM MaTeMaTU4eCckol BernuymHe no n. 3.2.3.

K kaxgomy JIY moxeT OblTb MOAKMIOYEHO OAHO M3 BOCbMW BbIXOOHBLIX YCTPOWCTB Npubopa,
NopsiOKOBbLIA HOMEP KOTOpOro 3afjaeTcs nornb3oBaTtenem (ans BelbpaHHoro J1Y) npu ycTaHoBke
napametpa C.dr (PL-2).

Pabota kaxgoro JIY MOXeT npoucxooutb B OAHOM W3 MEPEYUCIIEHHBbIX PEXMMOB:
«U3MEPUTEIb», «<KOMMAPATOP» («YCTPOUCTBO CPABHEHWSA») unn «PETUCTPATOP».

3.25.2 B pexvme «U3MEPUTEJIb» normyeckoe yCTPONCTBO OCYLLECTBNSAET BbIBOA Ha
LMdpoBOV MHAMKATOP NOCTynatoLLen Ha ero Bxod ¢ MY nHdopmaumm, npu 3Tom curHansl ynpaeneHus
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3 YctpoicTBo 1 paborta npubopa

BbIXOAHbLIM YCTPOMCTBOM He dopmupytoTcs. MNepesoa J1Y B pexum «ASMEPUTENb» nponssoautcs
yctaHoBKon B napameTtpe AL.t (PL-2) 3HaueHns «0».

3.25.3 MNpu pabote B pexume «KOMMAPATOP» noruyeckoe YCTPOWCTBO CpaBHMBAET
nocTynatoLime Ha Hero TeKyliye 3Ha4YeHWs BXOAHOTO CUrHamna ¢ 3afaHHbIMW NporpammupyemMbiMm
napameTpamu (yCTaBKkOW M 30HON rucTepesnca) M Mo pesynbrataMm 3TOro CpaBHeHWs hopmupyeT
KOMaHAbl ynpaBneHns BbIXOAHbIM YCTPOMNCTBOM. BbixogHon curHan JTY B 3TOM pexume nameHsieTcs
no peneriHOMY NOrMYeckoMy 3akoHy, TWUM MOTMKM KOTOPOro 3apaetcst B napameTpe AL.t (PL-2).

3HaveHns ycTaBKM M 30HbI ructepesuca Ans BbibpaHHoro J1Y 3apaorca nonb3oBartenemM
COOTBETCTBEHHO B napameTpax C.SP (PL-2) n HYSt (PL-2).

Twn norvkn «Mpsamown ructepesnc» — AL.t (PL-2) paBeH 1, npuMeHsieTCa Npu UCNOMb30BaHUN
JIY ans ynpasneHus HarpesaTensMm no ABYXNO3NLMOHHOMY (BY BKMOYEHO UMM BbIKIIOYEHO) 3aKOHY.
B atom cniyvae J1Y BkntoyaeT BbIxogHOe ycTponctso npu Temnepatypax: (T < Tyer - A), a BbIknoYaeT
ero npu (T > Ty +A), rae T — 3HaYeHWEe M3MEpeHHOW Temnepatypbl; Ty — 3aAaHHOe 3HadeHue
yCTaBKu; A — 3ajaHHOe 3HayeHue 30Hbl rncTepeavca. Hamuume ructepesmca mexagy Toukamu
BKIMIOYEHWS M BbIKMIOYEHWS HarpeBaTens obecneynsaeT yBepeHHoe (6e3 «apebesra») cpabaTbiBaHune
MyCKOBbIX KOMMYTALMOHHbIX YCTPONCTB U 9KOHOMUYHBIV PEXUM NX paboThl.

Kpome dyHKUMA MO ynmpaBneHWio HarpeBaTensamu, Takas xapaktepuctuka J1Y nossonset
ucnonb3oBaTb €ro B KayecTBe curHanusartopa, WHdopMupylollero onepatopa 06 yMeHbLUEHWUM
3HaYeHKs KOHTPONMPYEMOrO NapameTpa HWKe 3afaHHOW rpaHnLbI.

BpemeHHasi gnarpamma paboTbl BbIXOAHOMO YCTPOMCTBA B 3TOM pexuMe nNpefcTaBneHa Ha

pucyHke 3.8.
Tex.y

TycT+ A
Tyer
Tycr-A

|
: |
Coct.BY )| ! ALt=1
Brn. + !
| | ! |
Otkn L | 1 P
| I ALt=2 ! | i t
Bkn. | L 4 I
| | | 1
OTkn " | 1 - t
I ! ALt=3 ! ! 1
Bkn _I I
I 1
Otkn -
[}
1

I ! ALt=4 ! 1
Brn

=

PucyHok 3.8 — BbIxogHble xapaKTepMCTUKM KOMMNapaTopoB

Tun norvkn «O6paTHbIM ructepesmc» — AL.t (PL-2) paBeH 2, npuMeHsieTCH npu
ncnone3oBaHun J1Y ana ynpasneHust oxnagutensamu Takke no ABYXMO3ULIMOHHOMY 3aKkoHy. B aTom
cnyyae J1Y BkntoYaeT BbIXOAHOE yCTponcTBO npu Temnepatypax (T > Tyer + A), @ BbIKMOYaeT ero npu
(T < Tyer - A).

Takas xapaktepuctuka JTY Take no3BofseT UCMonb3oBaTh €ro B kKa4ecTBe CUrHanuaaTopa, HO
MHpopmuMpyloLLLero onepatopa B [aHHOM Cflydae O MPEBbILEHUN KOHTPOMPYEMbIM MapaMeTpoMm
3agaHHOW rpaHuLbl (pUCyHokK 3.8).

BHumaHue! Kanansl TPM138B ¢ BY tuna «M» unu «Y» moryt paboTtatb TONbKO B pexume
«NBMEPUTEIb» unn «PETMICTPATOP».
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3 YctpoicTBo 1 paboTta npubopa

Tun Iplely7 [/} «M-obpas3Hasn
xapaktepuctuka» — AL.t (PL-2) paBHa 3, Texny
npuMeHsieTcs npu  ucnomnb3oBaHuui J1IY  ansa Tyer+t A |- - A AT T
CUTHanNM3aumMm O HaxOXAEHWU KOHTPONMpyeMoi Tyer 1 1 X - i
TemrepaTtypbl B 3afaHHbIX Ans Hee rpaHuuax. B T oA | - L N I
aToM cryyae JIY  BKMIOYaeT  BbIXOAHOE yer P
YyCTPONCTBO npv TemnepaTypax (Tyer - : : o o i o
A<T< Ty + A) (pycyHOK 3.8). B Loxd bl :

Tun )(pnor):/w ) «U-06pasHas CoctBY } | | ALE=Y blLSE<oFF
xapaktepuctuka» — AL.t (PL-2) paBHa 4, Bin. a V
npuMeHsieTcs  nNpu  ucnonb3oBaHun J1Y  ans orkn. g
CUrHanu3aumm O BbIXOAE  KOHTPONMpyeMoi i [ o I t
TemnepaTypbl U3 3adaHHbIX AN Hee rpaHuu. JY | [ [ | [
BKIIOYAeT BbIXOOQHOE YCTPOWCTBO TOMbKO MpM Coex Y ! 8"--‘;-',:"" L',""-vS",-' Ton.
Temnepatypax (T<Ty,r-A) n  (T>Tyr+A) Bin.
(pucyHok 3.8). Omkn. % % %

Mpwn paboTte ny B pexume t
«KOMMNAPATOP» npegycMoTpeHbI
AononHuTenbHble nporpaMmMmmpyemMble PucyHok 3.9 — Anarpammbl pa6oThi JTY npu
napameTpsbl, paclumpsitolne IKCrnnyaTaunoHHbIe pa3nuyHbIX 3Ha4YeHusx bL.St

BO3MOXHOCTU npubopa.

MepBoe nocne nogayn nuTaHus Ha npubop cpabaTbiBaHMe komnapaTtopa MOXeT ObiTb
3abnokmpoBaHo ycTaHoBkor B napametpe bL.St (PL-2) 3HaueHus «on». Takas 6nokupoBka
LuenecoobpasHa, Hanmpumep, Npu wucnonb3oBaHun JIY B KavecTBe curHanusatopa O BbIxoAde
KOHTPONMpyeMoro napameTpa 3a 3afaHHble rpaHuubl (AL.t paBHa 4), koraa B Hadane paboTbl aTOT
napameTp nNo OOBLEKTUBHBLIM MNPUYMHAM €eLle He MOXeT HaxXxoAWTbCs B YCTaHOBIIEHHON 30He.
BpemeHHas auarpamma pabotbl J1Y onsi aToro cnyyasi npeacTaBneHa Ha pucyHke 3.9.

[ns 3awuThl KOMMYTaLMOHHBIX 3MEMEHTOB BbIXOHOIO YCTPOWCTBA U BHELLUHero o6opyaoBaHus
OT YacTbIX MOBTOPHbIX NyckoB B JTY npeaycMoTpeHa BO3MOXHOCTb 3aAePXKU UX BKITIOYEHUS U BbIKITHO-
YeHusi. BpemeHa 3agepxku MoryT ObiTb 3afdaHbl nonb3oBaTenem npu ycTaHOBKe MapameTpoB
«3agepxka BknoveHus» — Ht.on (PL-2) un «3agepxka BbikntoveHus» — Ht.oF (PL-2). Mpu 3agaHHbIx
3agepxkax J1Y ocyllecTBNseT BKMIOYEHWE WM BbIKIOYEHWE CBSA3AHHOMO C HUM  BbIXOAHOTO
YCTPOWCTBA TOMbKO B TOM CIlydae, ecrnv npudvHa Ans BbIMOMHEHUst AaHHbIX onepauui, CoxpaHaeTcs
KaK MUHMMYM B TeYeHWe BPEMEHM, YCTAHOBEHHOrO COOTBETCTBEHHO B napameTtpax Ht.on (PL-2) un
Ht.oF (PL-2).

BpemeHHasi amarpamma paboTbl BbIXOAHOMO YCTPOMCTBA C 3aAaHHLIMU 3a4epXKKamu BKIOYEHNS
1 BbIKIOYEHNS NpeacTaBrieHa Ha pucyHke 3.10.
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3 YctpoicTBo 1 paborta npubopa

Tex 1Y A

Tyer +A |F—————F—-XgoopZ A=

) I, S S | e ——

Tyc‘r A o= | e e e e e
[ P
| | | |
| : I : |
1 1 | [
CocrosiHme : [ | ; ' Tt
| | | |
BY I P |
| | | | |
BKJ. . | | |
| | | |
BbIK/. | | | -
S - | t
taLikn t<tgyn takn
3a0epxka 3agepxka
BbIKIIOYEHUA BKJIIOHEHUS

PucyHok 3.10 — Pa6oTa J1Y ¢ 3agepxkaMu BKNIOYEHUSA U BbIKIMIOYEHUS

Monb3oBaTenb MOXeT 3afjaBaTb MUHUManbHOE BpeEMSl, B TeYeHWe KOTOPOro BbIXOAHOE
YyCTPOMNCTBO (Mocrne nepekntoveHust J1Y) Byaet yaepxuatbcs BO BKIMHOYEHHOM UMW B BbIKMHOYEHHOM
COCTOSIHUMN HE3aBMCUMO OT COCTOSIHUSI BXOAHbIX CUrHaroB, nNpu yctaHoBke napameTpoB dL.on (PL-2) u
dL.oF (PL-2), cooTBeTCTBEHHO.

BpemeHHasi gnarpamma paboTbl BbIXOAHOTO YCTPOWCTBA C 3aAaHHbIMM BpeMeHamu yaepxaHus
npeacraeneHa Ha pucyHke 3.11.
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3 YctpoicTBo 1 paboTta npubopa

TexY
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BKJ. ' ———  C y4eTOM 33EpXKH
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PucyHok 3.11 — Pa6oTa J1Y c 3agaHHbIM BpeMeHeM yaepXaHus

3.2.5.4 Npwn pabote B pexvume «PEFTUCTPATOP» nornyeckoe ycTponcTBo npeobpasyeT nocty-
NatoLLyt0 Ha HEero BXOAHYIO BEMUYMHY B CUrHasbl ynpaeneHus uudpoaHanorosbim npeobpasosaTenem
«napameTp-TOK», MpeAHasHa4YeHHOM [Ans BbiBOAA MHMOPMALMM Ha BHELLHEe perucTpupyloLlee
YCTPOMCTBO (CamonuceL, KOMNbTep U T.M.).

Mepesog J1Y B pexum «PEFTMCTPATOP» npoussogutcs yctaHoskon B napameTtpe AL.t (PL-2)
3HavyeHns «5».

MpeobpasoBaHne OCyLLEeCTBNAETCA MO JIMHEMHOMY 3aKOHY B 3a4aHHOM Auana3oHe U3MeHEeHUs
BXOJHOW BENUYMHbI B COOTBETCTBMM C HWXKHEN W BepxHel rpaHuulamu, ycTaHaBnMBaeMbIMM
COOTBETCTBEHHO B napameTpax Ao.L (PL-2) u Ao.H (PL-2).
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3 YctpoicTBo 1 paborta npubopa

Mpu aTom BbIxoaHoW Tok LIAM cdhopmupyeTcs npubopomM B COOTBETCTBUM C hOpMynamu:

Mpu Ao.L < Ao.H
Ecnu TBx.< Ao.L .
(Taw.m A0.LH hiaee = N
EcMAOL<T, <AOH  lyy=hyt — il AGL
EC‘"H AOH{TEX IBN)(:IMaKD
Mpu Ao.L > Ao.H
Ecnu T, < Ao.H lux=waxc
(A0.L -Toy, Hhaee = i)
EcmAOL>T, > A0H L=l ADLMH
EC'"H AOL(TEX IEHX=IMKH
raoe Ao.L, Ao.H — 3HaveHus napametpoB Ao.L (PL-2) wu Ao.H (PL-2),
COOTBETCTBEHHO;
Tex. —  Tekyllee 3Ha4YeHue BXoAHOro curHana J1y;

—  MUHMManbHOE W MaKCUMarnbHOe 3HayeHue BbIXOLHOrO TokKa
LIAM, onpkegensemble ero TWUMOM [N COOTBETCTBYIOLLErO
BapuaHTa moaudvkaumum npubopa.

IMVIH.! IMaKC.

BbixogHble xapaktepuctuku LIAM B Iyjan A
pexvme peructpauuvM npuBeaeHbl  Ha
pucyHke 3.12. Inakc
Mpumep - B npouecce pa6oThl

nosib30BaTenNto Npu NOMOLLY BCTPOEHHOTO
B npubop LIAM ¢ BbIXOAHBIM CUrHaNoMm oT
4 pno 20 MA HeobGXxoAMMO NPOM3BOAUTH
perucTpauuio TemnepaTtypbl B AvanasoHe
ot nntoc 60 go nntoc 350 °C. -
[ns aToro crnepyet 3ajath 3HaYeHUs Ao.L Ao.H TexdlY
napametpos: AL.t (PL-2) paBHO 5; Ao.L Ao.H Ao.L
(PL-2) paBHo nnioc 60,0; Ao.H (PL-2) PucyHok 3.12 — BbixogHble xapaktepuctuku LIAN
paBHo nntoc 350,0.
Torga LIAT, nogkntoYeHHbIN K IorMyeckomMy YCTPOMCTBY, Npu TemnepaTtypax T MeHbLue nntoc 60

Tngin

°C 6yneT BblAaBaTh Ha BHELLHIOW Harpysky NOCTOSHHBIA TOK paBHblit 4,0 MA, npu Temnepatypax T
6onbLue nntoc 350 °C GyaeT BbiaaBaTh NOCTOAHHLIN TOK paBHbI 20,0 MA, a B AnanasoHe TemMnepaTyp
oT nntoc 60 Ao nmoc 350 °C — curHan NoCTOAHHOMO TOKA, U3MEHSIOLLMIACS MO MINHENHOMY 3aKOHY OT
4,0 po 20,0 mA.

3.2.6 BbixoaHble ycTpoucTBa

3.2.6.1 BbIxogHble yCTpPOMCTBa MNpefHa3HayeHbl Afsi COrNnacoBaHUsi CUrHanoB ynpaBrieHus,
ChOPMUPOBAHHBIX ~ NOTMYECKMMWU  yCTpoMCcTBamMu  npubopa, C  BHEWHUM  0obopydoBaHuEM,
OCYLLECTBNALMM PEerynnpoBaHne napameTpos 06bekTa Unm KOHTPOSb €ro COCTOSHUS.

Mpunbop, B 3aBUCMMOCTM OT BapuaHTa ero moamdukaumm, MoXeT ocHaLAaTbCst pasnnyHbIMK Mo
HasHa4eHuo 1 npuHumny dencteust BY. B coctas npubopa moryT Bxogutb BY kntoyeBoro Tuna, K
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3 YctpoicTBo 1 paboTta npubopa

KOTOPbIM OTHOCATCH 3NEKTPOMarHUTHbIE pene, TPaH3UCTOPHbIE UM CUMUCTOPHbIE ONTOMaPpsk!, a Takke
BY aHanoroeoro tuna, kK KOTOpPbIM OTHOCSTCS LiMdppoaHarnorosble npeobpasoBaTteny «napameTp-ToK».

Cxembl nogxntodeHunss TPM138B ¢ pasnuyHbimMu BY npusegeHs! B MpunoxerHun b.

3.2.6.2 BY kntoo4eBOro Tvna WCMomnb3ylTca ANA YNPaBfAeHWs BHELUHWMW WCMOMHUTENbHBIMW
YCTPOWCTBaMu (HarpeBaTensmu, BEHTUNSTopaMu 1 T.n.) Nnbo HernocpeacTBeHHo, nMnbo vepes Gonee
MOLLHbIE MO KOMMYTALUMOHHOW CMOCOOHOCTM, ynpaBnsioliMe MNyCcKOBble 3NeMeHTbl  (CUnoBble
nycKaTenu, KOHTaKTopbl, TUPUCTOPbI, CUMUCTOPLI 1 T.M.). YNpaBneHue AaHHbIMW YCTPONCTBAMU B 3TOM
cryyae ocyLecTBNSeTCs MO NO3ULMOHHOMY 3aKOHY, T.€. «BKITIOYEHO-BbIKITIOYEHOY.

3.2.6.3 B npubopax mogudukauum TPM TPM138 R1
138B-P B KayecTBe BbIXOOHbIX YCTPOWCTB 1388 c1
MCMonb3ylTCA  3NEKTPOMarHuTHble  pene, P5 T=
HOPManbHO  OTKPbITblE  KOHTaKTbl  KOTOPbIX Ny
BblBEei€Hbl Ha BHEWHWEe  COeAUHUTENbHbIe
Knemmbl. [nsi yBenuyeHusi cpoka cnyxbbl pene
MX KOHTakTbl (0COBEHHO nNpu  KOMMYyTauum
Harpysok VHAYKTUBHOTO xapaktepa) R1=50...70 Om
pekoMeHAyeTCst  LWYHTUPOBaTb  MCKPOracsLMmMm C1=0.05...0.1 Mk®d
BC-uenamu (prcyHok 3.13). ’ ’

3.26.4 B npubopax moaudpukaumm
TPM138B-K B kavectBe BY wucnonbayiotcs
TPaH3UCTOpPHblE  onTonapbl n-p-n—-Tuna,
BbIXOAbl KOTOPbIX ranbBaHWYeCcKn pa3BsidaHbl OT
cxeMbl npubopa W BbiBeAeHbl Ha BHELUHWE
coeavHUTeNbHbIE KNeMMBbI.

TpaH3ncTopHble OnToMnapbl UCMONb3YIOTCH, Kak NpaBWUMo, ANA YNpaBneHUs HU3KOBOMbTHbIMU
TBEPAOTENbHLIMU UMW ANEKTPOMArHUTHLIMU pene, KOMMYTUPYIOLLMMMW CUIOBbIE LieNy Harpysku.

w

PucyHok 3.13 — LlyHTUpOBaHue KOHTaKTOB
pene npu pabote ¢ UHAYKTUBHbLIMU
Harpyskamu

BHumanue! [pu uvcnonb3oBaHuu onTonapbl ANs YyNpaBrieHWs 3NeKTPOMarHWTHbIM perne
obMoTKa mocrniegHero AomxkHa 6bITb 3alWyHTUPOBaHa NOMNynNpOBOAHWKOBLIM AMOAOM, NapameTphbl
koToporo BblbupatoTcs u3 pacyeta U oepuacc 00n€€ (2-3)Un.; lnp.macc 60NEE (1,5-2)l0p, rAE U o6p.make
— MakcumarbHO JonycTUMoe obpaTHoe HanpsikeHue Ha avoae; U, - HanpsikeHne nNuTaHus perne;
lnp.make — MaKCMManbHO AOMYCTUMBIN NpsAMOW TOK AvoAa; le, — TOk cpabaTtbiBaHuA pene. Takoe
LWYHTMpPOBaHNe obecneynBaeT 3aliWUTy BbLIXOQHOTO TpaH3MCTOpa onTonapbl OT OMAacCHOro
Bo3aelicteus OC camomHayKuuW, BO3HMKaOLWEN Ha 0GMOTKe pene npy ee KOMMyTaLuu.

Mpumep wcnonb3oBaHWA TPaH3UCTOPHOW
onTonapbl ANs ynpaBneHusl aNeKTPoOMarHuTHbIM TPM138B
pene npeacTaBrieH Ha pucyHke 3.14. <]

=
3.2.6.5 B npubopax mogndmkaumm TPM 138B-C H

B KayectBe BY wucnonb3yloTcs ManomoluHble <—E PENE Un VeTciimic
CMMUCTOPHbIE ONTOMaphbl, BbIXOALI KOTOPBIX =

ranbBaHUYECKN pa3Bsi3aHbl OT CXeMbl Nprbopa u Ii 4 TR
BbiBEOEHbl HA BHELLHWE COeAUNHUTENbHbIE

Knemmbl. 3T onTomapbl, Kak  MpaBwro,
MCMONb3YOTCS  ANS  YNpaBfieHUs  MOLLHbIMM
TUPUCTOPaMK WU CUMUCTOPaMM, CMOCOBHBIMM
KOMMYTUPOBaTb CUnoBble uenu
MCMOMHUTESbHbBIX YCTPOWCTB.

PucyHok 3.14 — Ucnonb3oBaHue
TPaH3UCTOPHOW onTonapbl ANA ynpaBneHus
pene
YnpaBneHne CUINOBLIMU 3neMeHTamu OCYLLECTBISIETCS WUMMYNbCHbIM  CMocoboM, npuyem
UMNYnNbCbl yrpaBneHns opMypyOTCA CUMUCTOPHBIMK ONTONapamy B MOMEHT nepexoga CeTeBoro
HanpshKeHWst Yepes HorMb, YTO B 3HAYUTENMBHOWN CTEMNEHW CHIDKAEeT YPOBEHb NMOMEX, BO3HMKAIOLWMX Npu
KOMMYTaLMsAX MOLLHOW Harpy3aku.
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3 YctpoicTBo 1 paborta npubopa

Mpumepbl 1CNONb30BaHWA CUMWUCTOPHOW OMTOMNapbl AN YNpaBreHWs Harpyskod C MOMOLLbIO
BHELLUHEro CWMOBOrO CUMWCTOPA, a Takke C MOMOLLBIO BKMIOYEHHbIX BCTPEYHO MapanmensHo
TMPUCTOPOB NpeAcTaBeHbl COOTBETCTBEHHO Ha pucyHke 3.15 n pucyHke 3.16.

& daza

TPM138B "1 R2

47...68 Om
vS1

=] (] TFomens

—on

Ruarp

PucyHok 3.15 — Ucnonb3oBaHne CMMUCTOPHOM onTonapsbl
AN ynpaBneHus CUNoBbIM CUMUCTOPOM
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vD2
NI
=

TPM138B —
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1= o g ] T ffeme
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PucyHok 3.16 — Ucnonb3oBaHne CMMUCTOPHOM onTonaphbl
AN ynpaBneHus CUNoBbIMU TUPUCTOPaMn

MpumeyaHme - RC-cunbTpbl Ha pucyHkax 3.15 - 3.16 npegHasHayeHbl ANa 3aLUUTbl 9NEMEHTOB
CXeMbl OT BbICOKOBOSIbTHbIX BPOCKOB HaNPSXXEHNSA CETU.

3.2.6.6 [pubopbl moancdukauum TPM138B-U  ocHalleHbl BbIXOAHBIMW  YCTPOUCTBaAMM
aHanoroBoro Tumna, npegHasHayeHHbIMKW AN Npeobpa3oBaHWsi MOAKIIOYEHHBbIX K HUM BXOOHbIX
napameTpoB B CUrHanbl MOCTOSAHHOMO Toka. [peobpasoBaHne «napameTp-TOK» OCYLLECTBNSETCS Npu
nomoLLM BCTPOeHHbIX B BY aecatupaspsigHbix LIAM. MonyyeHHble nocne npeobpasoBaHust curHarbl
MOryT UCNONb30BaTLCH ANA PerncTpaummn napameTpos, cum. n. 3.2.5.4.

3.2.6.7 Ona HopmanbHon pabotel TPM138B-U nutanve LIAIM pgormkHO ocyllecTBNSATbCA OT
He3aBMCMMOrO UCTOYHMKA MOCTOSIHHOTO TOKa, obecneyvBalolero ranbBaHUYECKYI0 pPa3Bs3Ky
3MEKTPUYECKON CxeMbl npubopa K cxembl Monb3oBaTens. HanpsikeHne WCTOYHMKa nMTaHus
paccunTbiBaeTCcA no popmynam:

Uun iy < Uun HOM< Uun MaKG »

U = 95+ ILW'I MAKC Hnarp’

Unn marc= Unn s+ 2.5 5
roe - HOMMHaNbHOE HanpshXeHUe UCTOYHMKA NUTanus, B;
MUHUMATLHO AOMYCTUMOE HarpshKeHNe UCTOUHMKA NuTaHus, B;

UVII1.HOM.

UVIH.MVIH.
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Unn.make MaKcuMarnbHO [OMyCcTMOe HanpshKeHne UCTOYHUKa NuTaHus, B;
| yan.makc- MaKCuUMarnbHbI BbIxoaHoM Tok LIAT, MA;
Ruarp - conpoTtumerieHne Harpy3ku LAT, kOm.

Ecnu no kakon-nMbo npuynHe HanpsbkeHue UCTouHuka nutanus LIATM npeBbiwaeT pacyeTHoe

3HayeHne Uynmakc., TO NOCMedoBaTENbHO C Harpyskor HeoBXoAMMO BKMIOYUTb OrpaHUYMTENbHbIN
pes3uncTop, CONpPOoTHBIIEHNE KOTOPOro PacCHUTLIBAETCS Mo hopMynam:

Iqcrrp wn < Iqorp Hom < Rorp MaKGs

R _ Uun' Uun MaKC R — Unn‘ Uun MWH
OpMHHT | » Norp makc™ |
LIATT maxc LIAN makc
roe Rorp.Hom HOMWHarbHOE 3HaYeHne orpaHnYUTENBLHOrO peancTopa, KOm;

Rorp.mun MWHUManbHO AOMYCTUMOE 3HaYeHUe OrpaHNYUTENBHOMO pe3ncTopa,

kOwm;
Rorp.maxc MakcumarnbHO gonyctumoe 3HayeHue OrpaHNYUTENBHOrO

pesucTtopa, kKOMm;
lyan maxe. MaKCMManbHbI BbIXogHOM Tok LIATM, MA;
Uun - HanpsbkeHWe UCTOYHMKA, NPpUMeHeHHoro Ans nutanus LIAM, B.

BHumaHue! HanpspkeHne nctoyHuka nutanust LLAT He gomkHo 6biTh 6onee 36 B.

Mpumep coeanHeHus LIAI ¢ UCTOYHMKOM

. TPM138B
NUTaHUA U HarpyskoW NpeacTaBrieH Ha pUCyHKe
3.17. 2 Z+Uyn
B page cnyyaes ans nutanusa LIAM moxeT LIAM 1 g I W Y
ObITb  MCMOMb30BaH BCTPOEHHbIN B Npubop Wit

Rorp Ruarp

MCTOYHMK NOCTOSIHHOrO Toka 24 B (knemmbl 57,
58). Mpun Mcnonb3oBaHum BCTPOEHHOIo Puc. 3.17. Cxema coeauuenus LIAN ¢ Harpyakoi
NCTOYHMKA OOIMKHbI 6bITb YUTEHbI

BbILLEN3NOXEHHbIE TPEBOBAHMS.

3.2.7 ABapuinHas 1 npegynpeguTenbHas cUrHanusaumsa

3.2.7.1 B npouecce akcnnyataumn npubop KOHTponvMpyeT paboTocnocoOHOCTb NOAKMIOYEHHBIX K
HEeMy MepBWYHbIX nNpeobpasoBaTtene, U npu obOHapyXXeHUW HeucrnpaBHOCTM JGOro u3 HUX
dopmupyeT curHan «ABapusi gaTymka», MHdopmupys o6 3TOM nonb3oBaTens BbIBOAOM Ha
LMcpoBble MHAMKATOPbI crieumarnbHbIX coobLeHunin. CurHan «ABapus gaTtyvka» hopmupyeTcs:

e pu 06pbIBE MU KOPOTKOM 3aMblKaHUN TEPMOMETPOB COMPOTUBIEHUST;

e npu oBpbiBE TEPMOINEKTPUYECKUX NpeobpasoBaTenei unv yBenmyeHun temnepatypbl CBO-
60aHbIX KOHLIOB Tepmonap cabiwe 90 °C;

. npu nony4yeHun pesynbtaTtoB MsmepeHmﬁ, BbIXO4AWKNX 3a YCTaHOBJ'IeHHbIVI ana gaHHoro
nepBUYHOro npeoGpasoBaTenﬂ Anana3oH KOHTPOsA.
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Mo curhany «ABapusa patumka» Bce J1Y, cBSid3aHHble MO CXeMe C HeMCnpaBHbIM AATHUKOM,
yCTaHaBMMBalOT CBOW BbIXOAHbIE YCTPOMCTBA B COCTOSIHWS, OnpederieHHble nonb3oBaTtenem B
napametpe Er.St (PL-2).

3.2.7.2 Kpome wucrnpaBHOCTM [JaTyuMKkoB, MpuBOpP MO3BOMSIET MO KOCBEHHLIM MpU3HaKam
KOHTPONMMPOBAaTbL MCMPaBHOCTb BCTPOEHHbIX BY, a Takke NOAKMIOYEHHBbIX K HUM perynupyroLimx
ycTporcTB. B npouecce paboTbl npubop KOHTPONMpyeT HanpaBfieHWe W YpOoBeHb W3MeHeHUs
BXOJHOr0 napameTpa, BblYMCMAS UX Yepe3 3afaHHbli nonb3osatenem B C.Lbt (PL-2) npomexyTok
BpemeHn. Ecnu 3a Bpems C.Lbt (PL-2) BxogHOW napameTp He W3MEHSIETCS Ha 3afdaHHbIN
MWHUMarbHbIA YPOBEHb, BEMWMYMHA KOTOPOro yctaHaBnusaeTcsi B C.LbA (PL-2) unu HanpaeneHue ero
N3MEHEHUs1 He COOTBETCTBYET MOAAHHON KOMaHAe YnpaBneHus, TO Cxema KOHTpons dopmupyet
curHan HevcnpasHocTu «ABapusi LbA». Hanpumep, npu ynpaeBneHun HarpesaTensmu Ha yposHe PL-
2, napametp AL.t paBHbin 1, nocne BkNtoYeHUs BY koHTponupyemas Temnepatypa [AOMKHa
yBenuuMBaTbCsi, @ Mocrne €ero BblKMIOYEeHUs — yMeHbluaTbCsl. Ecnu ykasaHHbIX M3MeHeHu He
NPOVCXOAWT, UMW anropuTM U3MEHEHUs He cooTBeTCTByeT paboTte BY, To npubop B AaHHOM kaHane
dopmupyeT curHan «ABapusi LbA». CopmmpoBaHHbIin curHan « ABapus LbA» yctaHaenveaet BY B
cocTosiHue, 3apjaHHoe B napameTtpe Er.St (PL-2) u 3anomuHaeTtcsi. CHsATMe curHana npu 3ToMm
CEPOC

CABHT

OCYLLECTBISAETCA HaXaTueM KHOMKU Mpu pabote J1Y B pexume curHanusatopa (AL.t paBHoro
3, 4) curHan «ABapus LbA» He dopmumpyeTcs.

Mo curHany «ABapusi LbA» Bknioyaetcs mwurawowas 3acBetka csetognoda «KAHAI», B
KOTOpOM OOHapyxeHa HeucnpaBHOCTb, HO Ha LIMU-1 no-npexHemy BbIBOAMTCS MHGOpMaUUs O
KOHTponupyemom napametpe. [pu aTom Ha LIN-2 BeiBOAMTCS COOBLLEHME O MPUYMHE HEMCNPABHOCTU
B BuAe 3actasku LbA.

3HayeHus C.LbA (PL-2) n C.Lbt (PL-2) 3agatotcst HesaBucumo anst kaxxagoro J1Y. Mpu yctaHoBke
B C.Lbt (PL-2) 3HauyeHus «0» curHan «ABapus LbA» B JaHHOM kaHarne He hopmMupyeTcs.

3.2.7.3 lNpu HeobxogmmocTn curHanbl «ABapusi aatuvMka» n «Aapusi LbA» moryt 6biTb
NoAKIoYEHbI K ogHOMY 13 BY ansi doopmmpoBaHusa 0606LLeHHOro curHana «Asapus». [opsiakoBbIv
Homep BY «ABapusi» 3agaeTtcsa nonb3oBatenem B napameTtpe AL.dr (PL-0). Mpu yctaHoBke B AL.dr
(PL-0) 3HaueHus «O» aBapuiHble curHansl HYU kK ogHoMy BY He nogkniovatoTes.

Mpn noctynnenun moboro asapuiiHOro curHana Ha BY «ABapusi» OHO aBTOMaTU4ecku
nepeBOANTCS B 3aA4aHHOE Monib3oBaTerieM COCTOSHNE N OCTaeTcsd B HeM 3apaHHoe Bpems. CocTosiHne
atoro BY 3apaetcsa nonb3oBatenem B napametpe AL.St (PL-0), a Bpemsi, B Te4EHME KOTOPOro OHO
OyaeT HaxoauTbCA B 9TOM cocTosHum — B napameTtpe AL.Hd (PL-0). Mo okoHyaHun BpemeHw,
3agaHHoro B napameTtpe AL.Hd (PL-0), BY Bo3BpalyaeTcsi B UCXOOQHOE COCTOSIHWE, HO eCrnv NpUYnHa
aBapun OCTaeTCst He YCTPaHeHHON, OHO ByAeT HanoMWHaTL O HEN KpaTKOBPEeMeHHbIM cpabaTbiBaHMeM
(Ha 1 c) kaxable 60 cek.

3.2.7.4 Kpome aBapuiHOM curHanu3auummu, B nNpubope npeaycMoTpeHa BO3MOXHOCTb
chopMunpoBaHusi NpeaynpeanTenbHbIX CUrHanoB, OMoBeLLaloLWmMX onepaTopa O TOM, B KakoM KaHarne
ynpaeneHus npousowno BkAoYeHne BY. CpabatbiBaHne npedynpeauTenbHON  CUrHanmusaumm
XapaKkTepuayeTcsl BKIOYEHVEM MUratoLlen 3acBeTku cooTBeTcTBytollero cesetoanoda «KAHAI», Ho
CUrHanbel aBapum npu aTom He cdopmupyroTcs. Murarowas 3acseTka CHUMaeTCs aBToMaTu4ecku npu
BbIKMoYeHUn BY. Pexum paboTbl npeaynpeavTensHOA curHanuaaumm onpegensieTcs nonb3osatenem
1 3aaeTcs HezaBMcuMO Anst kaxgoro J1Y npu yctaHoBke napametpoB AL.oU (PL-2), 3HaueHuto «on»
COOTBETCTBYET BKIMOYEHME CUTHaNM3auuv B AaHHOM KaHane ynpaBneHus, a 3HaveHuo «oFF» — ee
BbIKIMIOYEHME.

MpenynpeavTenbHas curHanusaums MoXeT ObiTb MCMONb30BaHa, ecrnv NpMbop UM HeKoTopble
€ro KaHasnbl BbINOMHAT (YHKLMM aBTOMaTUYECKUX CUrHanM3aTopoB, KOHTPOMMPYIOLLMX MoBeaeHne
Kaknx-nnbo napameTpoB obbekTa.
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3.3 KoHcTpyKkuus npubopa

3.3.1 Mpubop TPM138B usrotaBnuBaeTcsi B NracTMaccoBOM Koprnyce, npegHasHayeHHOM Arnist
YTOMNMNEHHOT0 MOHTaXa Ha BepTUKanbHOW MMOCKOCTW LWTa YNnpaBneHus 3nekTpoobopyaoBaHWEM.
Kopnyc coctout n3 AByx YacTeW, COeAMHsIiEMbIX Mexay cOBON Mpu MOMOLLUM YeTbipex BUHTOB. [Ans
obecneyeHns oTBOda Temnna, Bbiaensowerocs npu pabote npubopa, Ha GOKOBLIX rPaHsX 3agHen
4acTun Koprnyca nNpegyCMOTPeHbl BEHTUNALMOHHbIE LLenu.

Kpennexue npmbopa Ha LmuTe ocyllecTBnseTcs AByMS uKcatopamu, BXOASALMMMN B KOMMMEKT
noctasku TPM 138B.

3.3.2 BHyTpu kopryca pasMelleHbl YeTblpe nnaTtbl MNe4YaTHOr0 MOHTaxa, Ha KOTOpbIX
pacnonaratTcs arneMeHTbl cxembl Npubopa. CoeanHeHne nnaT Apyr ¢ ApYroM OCYLLECTBRSIETCS NpU
MOMOLLM NMOCKUX kabenen, MMeloLLMX C OHOW U3 CTOPOH pas3beMHbIE COEAUHUTENN.

[ns coeguHeHusi ¢ nepBMYHLIMU NpeobpasoBaTensmMy NpuGop ocHalleH ABYMS pasbemamiu,
pacnonoXeHHbIMU Ha ero 3agHei NoOBEPXHOCTU. [N NOAKIOYEHNS K UCTOYHUKY MUTAHWUS Y BHELLUHWM
YCTPOWCTBaM WCMOMb3YyeTCst rpynna KNeMMHbIX COeAvHWUTENENn C KpenneHwem «nop BUHT». Cxema
pacnonoXeHusi CoeauHUTENEN 1 UX HasHadveHve npueeneHsl B MpunoxeHun b.

3.3.3 MabapuTHbIe 1 yCTaHOBOYHbIE pa3mepbl Npubopa npveeaeHs! B [MpunoxeHunn A.

3.4 dnemMeHTbI MHAUKaAUUU U yNpaBreHusi

3.4.1 Ha nuueBoi naHenu npubopa (pucyHoK

3.18) pacnonoxeHbl UWGPOBbIE U E€OUVHWUYHbIE M3MEPUTENL-PETYNATOP c'©
CBETOAMOAHbIE  MHAMKATOPbLI,  chyXawue  Ans — ® 5
oTOBpaKeHNs TeKyLLeln MHdopMaLum o napameTpax -i j ®7
n pexumax pabotbl TPM138B; a Takke LwecTb J L ® 6 :
KHOMOK, MpeaHasHayeHHbIX AOnA Yy npaBfeHus e 2 ® 5y
npubopom. ® 4 A
3.4.2  YeTblpexpaspsgHblii  LdpoOBoil 355 E ® 3 ﬂ
nHamkatop LIU-1 oTobpaxaeT n3mMepeHHoe unu = e 2
BblYMCIIEHHOE 3Ha4YeHWe napameTpa B BblbpaHHOM oK @K ® cTon ° 1

KaHane KOHTPOMs;, MpW  aBapuM  UHAMKaTop
oToBpaxaeT NOPSAKOBbLII HOMEP HEUCMpPaBHOrO | [~ - -
AaTtyuka. BosMoxHbI ABa pexxuMa nHavkaumm: li [ 11k b ]
e CTaTUYECKMW pexuM — BbLIGOp KaHana =]
MHOMKAUMWM NPOM3BOAMTCS OMEepaTopoMm D

l CEPOC
npyM  MOMOLLM  KHOMOK  ynpaBrieHus, J ‘ casur B
pacnonoXeHHbIX Ha nUUEBOW NaHemnu

TPM138 H
npuGopa, U KOHTPONMPYeTCs MO 3acBeTke UBEH
COOTBETCTBYHOLLErO cBetoanoaa

«KAHAIT»; PucyHok 3.18 — IluyeBas naHenb npuéopa

. LMKNUYeCcKumn pexum — I/IHCbOpMaLI,I/Iﬂ O KaXOoM KaHalne KOHTponA BbIBOOAUTCA NO
3aMKHYTOMY LUMKNY Ha 3adaHHOe noJib3oBaTtesieM BpeM4A.

YeTbipexpa3pagHbii uucppoBon uHaukatop LIN-2 oTobpaxkaeT ycTaBKky BbIBOAMMOrO Ha
VHAVKALMIO KaHana KOHTPONS; Npu aBapun MHANKaTop otobpaxkaeT NpUYnHy HEMCMPaBHOCTM AaTyuKa
B CUMBOJILHOM BUfE.

ABsyxpa3psaaHbin uncdposon nHamkartop LIU-3 otobpaxaeT nHdopmaumio 0 NOAKMIYEHHOM K
[aHHOMY KaHany BXOOHOM napameTpe (Hanpumep, Aatyumk «d1»).

3.4.3 Ceetogunonbl «KAHAJT 1-8» nocTosiHHOW 3acBeTKOW MokasbiBaloT Homep J1Y, napameTpbl
KOTOPOro B [AaHHbI MOMEHT BbIBOAATCA Ha WMHAMKALMIO, MUraloLllen 3acBeTKOW CUrHanuavpylot o
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BO3HUKHOBEHWM aBapuiHOM CUTyauuuM B [aHHOM KaHarne KOHTpons wunu cpabaTblBaHUM B HEM
npeaynpeauTenbHON CUrHanM3auum.

Ceetogmon «K1» 3acBeunBaeTcs npu BKItoYeHMM BY kaHanma KOHTpons, BbIBOOUMOIO Ha
MHAMKaUMIO (TOMbKO AN KntoYeBbix BY).

Ceetoaunon «CTOM» cBeTutcs npu paboTe B CTaTUHECKOM PEXUME UHANKALMN.

Rl |

3.4.4 KHonku n cnyxat Aansa Bblbopa KaHana vHOMKauum B CTaTUYECKOM pexume
paboTbl, a TakkKe ANs ynpaeneHus BY B pyyHoOM pexume.

nPor.
KHonka npefHasHaveHa ans nepesoga npubopa B pexum «MPOFPAMMUPOBAHUE ».
CBPOC
casur

KHonka npefHasHadeHa Ansi ocTaHOBKM paboTbl aBapuiiHoro BY, a Takke ans casura
MHOPMaLMN Ha BepXHEM UHAMKATOPE NPU ero NepenosiHEHNN.
PY4H.
BRIX0N

KHonka npegHasHayeHa ans nepeesoaa BblopaHHoro onepatopom J1Y B pexum «PYYHOE
YMNPABJIIEHUE», a Takke ans Bo3spaTa npubopa u3 pexuma «MPOMPAMMUPOBAHUE» B pexum
«PABOTA».

cTon

uMKn,

KHonka npegHasHayeHa Ans NepekrnoyeHns pexrMa nHamkaumm npubopa co crtaTuyeckoro
Ha LMKINYECKUIA PEXUM.

3.5 CeTteBom nHtepdenc RS-485

Mpnbop nmeeT BCTPOEHHBIV ceTeBoN nHTepdenc RS-485, koTophbli NpegocTaBnseT cnegyoLume
OCHOBHbIE BO3MOXHOCTMU:

- nporpaMmupoBaHue npubopa no ceTu;

—  peructpauus Ha NK napameTpoB TeKyLLErO COCTOSHUS.

[Ons pabotbl npubopa B cetn RS-485 HeobGxogumo ycTaHOBWUTb €ro ceTeBble HacTpohku. B
O[HOW CeTM MOryT HaxoauTbCs HECKONbKO MPMOOPOB, MOAKIOYEHHBIX K OOAHOMY KOMMbioTepy. Ons
obecrneyeHnss KOppekTHON paboTbl B 9TOM Cryyae ceTeBble NapameTpbl Bcex NpubopoB ofHON ceTn
[OJKHbI BbITb OAMHAKOBBI (3@ UCKIMIOYEHWEM YHUKanbHOro 6a3oBoro agpeca).

Afpeca, Has3BaHMS U X3lW-KoAbl MNapamMeTpoB npuGopa npuBedeHsl B Tabnuue B.7
Mpwunoxenus B.

3.5.1 CeTeBble napaMeTpbl U UX 3aBOACKNE YCTAHOBKM

Pexunm paboTbl ceTn RS-485 onpeaenstoT napameTpbl, NpeacTaBfneHHble B Tabnvue 3.2.

Kpome Toro, kaxabin npubop B ceTn RS-485 nmeeT cBOW YHMKanbHbI 6a30BbIN ceTeBOW agpec
(cm. n.3.5.2).

Mpn nporpammupoBaHuy npubopa Ha 3aBoae-u3rotoBuTene ans npubopa u KoHdurypatopa
yCTaHaBMUBaTCS OAVHAKOBbIE 3HaYeHVA NapaMeTpoB, onpeaensoowmx paboty B cetn RS-485 (cm.
Tabnuuy 3.2).
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Tab6nuua 3.2 — 3aBoackue 3Ha4YeHUs ceTeBbIX NapaMeTpoB U nporpammbl «<KoHduryparop TPM138»

WUmsa napameTpa HasBaHue napameTtpa 3HavyeHue

bPS CkopocTb 06MeHa AaHHbIMY 9600 6ut/c
LEn [nvHa cnoBa AaHHbIX 8 out

PrtY KoHTponb YeTHOCTM OTCyTCTBYET

ChCE KonnyecTtBo cTON-OMT B NOCLINKE 1

AlEn [nuHa ceTeBoro agpeca 8 out

Rddr Ba3zoBbIn agpec npubopa 16

nFLE KonunyectBo ounbTpoB coobLLeHnin 1

Prot MpoTokon obmeHa OBEH

M3veHeHne ceTeBblXx HaAcTpoek npubopa WM nporpaMmbl  MOXET MoTpeGoBaTbCA Mpu
O[HOBpPEMEHHOW paboTe ¢ HeckornbkMMK Npubopamu B CeTH.

Mpn HeycToOMuYMBOM CBSI3N C NPUOOPOM, Ha YTO yKa3sblBaloT YacTble coobLleHns ob owmnbkax npu
YTEHUM MMM 3anNUCK NapameTpPoB, MOXET BO3HWKHYTb HEOGXOAMMOCTb M3MEHWUTH CKOPOCTb OBMeHa
ZdaHHbiMK (napameTp BPS (PL-4)).

Bo3moxHble 3HaueHus napaMeTpoB nNpuBeaeHbl B Tabnuvue B.5 Mpunoxexus B.

BHumaHume!

1 [Ona coBmecTHOW paboTbl ceTeBble MapameTpbl BCEX NPMOOPOB OAHOW CETU W MpOorpamMmbl
«KoHpurypatop TPM138» pomxHbl 6biTb OAMHaKoBbl. B nMpoTMBHOM crniyyae HEBO3MOXHO
YCTaHOBUTL CBSA3b Mexay npubopamu.

2 basoBble agpeca Bcex NpuMOOPOB OOHOM CETW AOMKHbI OblTb pasnuWYHbl U 3afaHbl C
MHTEpPBAariom, KpaTHbIiM 8.

3 HeponycTMMO coyeTaHue CrieaytoLmx CETEBbIX NapamMeTpoB npubopa:

-  LEn=7,PrtY=no, Sbct =1;
- LEn=8, PrtY=EVEn, 5b.t = 2;
- LEn=8, PrtY=0dd, Sht = 2.

3.5.2 ba3oBbIN agpec npubopa

Kaxnabin npubop B cetn RS-485 nomkeH UMeTb CBOW YHUKarbHbI 6a30BbI agpec.

[rnuvHa 6asoBoro aapeca npubopa onpeaensietcs napametpoM ALER npy nporpamMmmpoBaHin ceTeBbIX
HacTpoeK 1 MOXET ObiTb paBHbIM B0 8, 6o 11 6uT. COOTBETCTBEHHO, MaKCUMarbHOE 3HaYeHMe, KOTopoe
MOXET NpUHMMaTL 6a30BbIV aapec Npu 8-6utHol agpecauumn — 248, a npu 11-6utHoin agpecaumm — 2040.

Ha 3aBope-usrotoBuTene Bcem npuéopam ycTaHaBnMBaeTCs OANHaKoBbI 6a3oBbIit agpec Addr,
paBHbii 0. Ecnu nnaHupyeTtcs ucrnonb3oBaTe B oaHon ceTu RS-485 Heckonbko npubopos, TO MM
HeobxoauMo 3aaath HoBble 3HaYeHUs1 Ba3oBbix agpecos.

Ons xaxporo cnepytowero npubopa B ceTw, 6a3oBbIi agpec 3apjaeTcs kak 6a3oBbii agpec
npeabiayLiero npubopa nrc BOCEMb.

Mpumep — Ons npubopa Ne 1 GasoBbIi agpec paBeH 16. Toraa ans npubopa Ne 2 3agaetcs
6a3oBblIli agpec, paBHbI 24, ans npubopa Ne 3 —32u T. 4.

Takum obpasom, noa kaxabii Npubop pesepBupyeTcst 8 aApecoB B afpecHOM MpPOCTPaHCTBE
ceTun. ATM agpeca MoryT NoHaAobuTECS NPy NepeaaYe NapameTpoB TEKYLLIEro COCTOsHMS no ceT RS-485.

BHumaHme!

1 BanpeliaeTtcsa 3agaBatb gpyrm npubopam B ceTv GasoBble agpeca, nexalive B AnanasoHe:
[Basosbin agpec TPM138 + 7].

2 bBa3soBbii agpec 2040 3ape3epBMpOBaH ANs LUMPOKOBELLATENBHOW PaCChINKU.
3.5.3 NMpoTokonbl o6MeHa

Mpunbop MoxeT paboTaTb MO OAHOMY M3 Tpex NMPOTOKONOB obmeHa AaHHbiMu: OBEH, ModBus-
RTU (Slave) nnm ModBus-ASCII (Slave). PaGounit npoTokon 3agaetcs napametpom Prot (PL-4).
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[ns nameHeHns npotokona obmeHa no uHTepdericy RS-485 HeobxoanMo nocrne u3MeHeHus
3HayeHus napametpa Prot nogatb ceteByio komaHay APLY. Komanga PriL wHuummpyet pa6oty
npubopa C M3MEHeHHbIM 3HadeHvem napameTpa Prot. Onvcanve komanabl APLY npusepeHo B
nokymeHTe «TunoBoe onucaHue npotokona OBEH».

MporpammupoBaHue npubopa MOXET OCYLLECTBRATLCS TONbKO No npotokony OBEH.

[ns opraHnsaummn obmeHa AaHHbIMK B ceTU Yepes uHTepdeiic RS-485 (ans noboro npotokona)
Heobxoaum Mactep cetu. OcHoBHasi yHKkUMst MacTepa ceTu — MHULMMPOBATb OOMEH AaHHbIMU
mexgy OTnpaBuTenem u MNonyyatenem gaHHbIX. B kayectBe Mactepa ceTu MoxHO ucnonb3osatb MK
¢ nopkntoyeHHbIM agantepom OBEH AC3 wvnu npubopel OBEH ¢ uHTepdericom RS-485, Hanpumep
naHenb onepatopa OBEH WIM320, nporpammupyembie koHTponnepbl v T.4. [Npubop TPM138 He
MOXeT BbINONHATL yHKUMM Mactepa ceTtu.

3.5.3.1 Pabota npotokona OBEH ¢ napameTtpamu npu6opa. UHaekcauuns napameTpos

MapameTpbl B npubope pasaenstoTcs Ha ABe rpynbl: NporpaMMupyemble 1 onepaTuBHbIE.

Mporpammupyemble napameTpbl (cM. Tabn. B.5 lMpunoxenus B.) — onpenensioT HacTpowiky
npubopa, nx 3HaveHus nornb3oBaTenb 3ajaeT KHOMKaMu Ha NULEBON naHenu npubopa unu yepes
ceTeBOW MHTepdeNC (HanpumMep, ¢ NoMoLLbo nporpaMmbl «KoHdurypatop TPM138).

3HayeHns nporpaMMMpyemblX NapameTpoB XPaHATCS B 3HEProHe3aBUCMMON NamsaTu npubopa un
COXPaHSIIOTCS NPU BbIKIIOYEHUN NUTAHUS.

OnepaTvBHble NapameTpbl — 3TO AaHHble, KOTopble NpMbop nomnyyaeT Wnu nepegaeT Mo ceTu
RS-485. OnepaTuBHble MapameTpbl OTpaxalT TeKyllee COCTOSIHWE peryrnvMpyemMon CUCTEeMbl (CM.
Tabnuuy B.7 Mpunoxenuns B.).

3.5.3.2. Pa6oTta npoTtokona ModBus ¢ napameTtpamu npubopa

Pa6ota no npotokony ModBus moxeT uatu B pexumax ASCIl vin RTU, B 3aBucMmocTn ot
3adaHHOro 3HadveHuss napametpa Prot. Mpu paGote no npotokory ModBus BO3MOXHO cuyuTaTh U
3anucarb 3Ha4YeHNUs onepaTBHbLIX NapameTpoB.

KomaHabl, KOTOpbIMW OCYLLUECTBMSIETCH CUYMTbIBAHWE W 3anuCb 3HAYEHWI, NpeacTaBneHsbl
B Tabnuue B.7 MNpunoxeHus B.
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4 Mepbl 6e3onacHoCcTH

4.1 Mpubop TPM138B otHocuTcs k knaccy 3awmTsl || no FOCT 12.2.007.0-75.

4.2 Mpw akcnnyaTaumm u TexHudyeckom obcnyxuBaHunM Heobxogumo cobniopatb TpeboBaHust
FOCT 12.3.019-80, «[lMpaBun ycTporcTBa anekTpoycTaHoBok (MYJ)», «MpaBun oxpaHbl Tpyaa npu
3KCMMyaTaumm 3neKTpoyCcTaHOBOK NOTPEOUTENENn».

4.3 Ha oTKpbITbIX KOHTaKTax KnemMmHuKa npubopa npu akcnnyaTaumum npucyTCcTBYeT HanpspkeHne
nUTaHWs, onacHoe AN YerioBe4EeCKOW >XW3HW. YCTaHOBKy npubopa cnegyeT npov3BoAMTb Ha
creumanuampoBaHHbIX LWUTax, OOCTYN BHYTPb KOTOPbIX paspelleH TONbKO KBanuuumMpoBaHHbIM
cneuvanuctam.

4.4 K pabote c npmbopom [OMycKarTCA nuLa, XOPOLIO U3YYMBLUME €ro YCTPOWCTBO, MPUHLMM
OENCTBUS U OCHOBHbIE MNpaBuna TeXHUKM 6e30nacHOCTU Mpu 3KCniyaTauuum 3neKTpoyCTaHOBOK
HanpsbkeHnem o 1000 B. O6cnyxmBatoLLmin NepcoHan AOMKEH MMETb KBaNMMUKALMOHHYIO rpymnny He
HWwke 2 cornacHo «[MpaBunam TexHWkn 6e3onacHoCTM MNpu  IKCNyaTauuy 3reKTPOyCTaHOBOK
notpebuTenei».

4.5 Iobble nogknoveHna k TPM138B u paboTbl MO ero TexHU4eckomy OOCMyXuBaHUIO
NpoV3BOANTL TOMNBKO MPW OTKIOYEHHOM NUTaHUK NpPUGopa U UCMONMHUTENbHBIX MEXaHU3MOB.

4.6 JIHWK cBSA3U C AaTYnKaMu BO B3PbIBOOMACHOW 30HE MOAKIOYaOTCS K Npubopy TOMbKo Yepes
pas3bem ¢ MapkmpoBkon «MckpobesonacHble uenuy.
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5 MoHTax npubopa Ha 06 beKTe

5.1 MoHTax npnbopa

5.1.1 MNpubop ycTaHaBNMBaeTCs TOMbKO BHE B3PbIBOOMACHbBIX 30H.

5.1.2 MNoaroToBUTb Ha LWMUTE yNpaBreHusi NocafodHOe MeCTO AN YCTaHOBKU npubopa, cMm.
Mpunoxenwne A.

YuutbiBas, 4to Ha kopnyce TPM138B vMeloTCH BEHTUNSALUMOHHbIE LUENW, KOHCTPYKUMS LwuTa
ynpaeneHusi AormkHa obecneuvBaTb 3awuTy npubopa OT nonajaHuss B HEro Bnaru, rpssn u
NMOCTOPOHHWX NPEAMETOB.

5.1.3 Mpu pa3meLleHun npubopa crnegyeT NOMHUTb, YTO Ha OTKPbITLIX KOHTAKTax ero KrnemmHuka
B Mepuog aKcniyatauuM NpUCYTCTBYET HamnpspkeHWe nUTaHus, onacHoe ANs YeroBEeYECKOW XKU3HW.
Mpubop cnedyeT ycTaHaBnMUBAaTb Ha CNeLManU3vpoOBaHHbIX LMTaX, AOCTYM BHYTPb KOTOPbIX
paspeLLeH TOSbKO KBanMuLMpoBaHHbLIM crieumanmuctam.

5.1.4 CwmoHtupoBatb TPM138B Ha wwuTe ynpaBneHusi, UCMonb3ysl AN ero KpenmneHus
chmKcaTopbl, BXOASALLME B KOMMNEKT NOCTaBKu npubopa.

MpumeyvaHue - MNepcoHany, He obnagatLwemMy AOCTaTOYHbIM onbiToM pabotel ¢ TPM138B,
nepes ero MOHTaxom pekomeHayetcsi B mactepckoi KUTMWA unu B gpyrom, noaxoasiwem Ans
3TON Lenu, NOMeLLEeHUN NPOU3BECTU KOHMUrypaLmilo CxXembl U YCTaHOBKY MpOrpamMMupyemMblix
napameTpoB npubopa B COOTBETCTBMU C YKa3aHUAMU, U3NOXEHHbIMM B noapasgene 6.1.

5.2 MoHTaX BHELWHUX CBA3en

5.2.1 O6wue TpeboBaHUsA

5.2.1.1 TutaHne npubopa pekoMeHOyeTCH MpPOM3BOAUTL OT WUCTOYHMKA, HE CBSA3aHHOro
HENoOCpPEeACTBEHHO C NWTaHMEM MOLLHOrO curoBoro obopynoBaHusi. Bo BHelwHel uenu cnegyeT
YyCTaHOBUTb BbIKMNOYaTENb MUTaHUsi, obecneyvBaloLMin OTKIOYEHWe npubopa OT CeTu U NnasBkue
npegoxpaHutenu Ha Tok 1,0 A.

MutaHWe kaknx-nMbBo yCTPOWCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

5.2.1.2 Tlpn nogknioyeHnn npubopa HeOOXOOAMMO YuYuTbIBaTb €MKOCTb W WMHOYKTUBHOCTb
nepBUYHBbIX NpeobpasoBaTtenen U kabenbHbIX NUHUIA, COEAMHSALWMX UX ¢ npubopom. CymmapHbie
napamMeTpbl NepBUYHBLIX Npeobpa3soBaTeneit U kabenbHbIX NUHUA HE AOIMKHbI MPEBbLILLATL 3HAYEHUI

Co, Lo, yka3aHHbIx B Tabnuue 2.5 n Ha wunbauke npubopa.

5.2.1.3 CoeaunHeHne npubopa C BXOAHbIMM TEPMOMETPAMM COMPOTUBIIEHUS NPOM3BOAUTL MpPU
NMOMOLUM TPEXMPOBOAHON NMHWM, XWIbl KOTOPOW MO OTHOLUEHWIO OPYr K APYry UMEeKT oAvHakoBoe
conpoTtuerieHne. OnvHa nuHun cBs3n formkHa bbiTb He 6ornee 100 M, a CONPOTMBREHUE KaXaou ee
Xunbl — He 6onee 15,0 Om.

MpumeyaHue - JonyckaeTca coeguHeHWe TepMOMETPOB COMPOTUBIEHMS C NMPUMOOPOM M Mo
[OBYXNPOBOAHOW NWHUW, HO NPU YCNOBUM 06A3aTeNbHOrO BbINOMHEHNS paboT, NnepeyeHb KOTOpbIX
npuseaeH B Mpunoxexuu . OnvHa NuHUM CBSA3M Npu 3TOM, Takke AomkHa 6biTb He Gonee 100
M, @ CONPOTUBIEHNE KaXkaon ee xunbl — He 6onee 15,0 Owm.

5.2.1.4 CoeguHeHue npubopa ¢ TEPMOINEKTPUYECKMMI Npeobpa3oBaTensiMy NPOUM3BOAUTL UK
HEMoCpeACTBEHHO (NMpu  AOCTAaTOMHOW  AfMHE MPOBOOHWMKOB TepMonap) unu  npu  NOMoLum
YANVHUTENbHBLIX KOMMNEHCALMOHHbLIX NPOBOAOB, Mapka KOTOPbIX [AOMKHA COOTBETCTBOBATbL TWMY
ucnonb3yembix Tepmonap. KomneHcauuoHHble npoBoga criegyeT nogknoyvatb € cobniogeHuem
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MONSAPHOCTM HEMNOCPEACTBEHHO K BXOAHbIM KOHTakTam npubopa. Tonbko B 3TOM cnyyae Oyaer
obecrieyeHa KOMMeHcauusi BMUSAHWS TemnepaTypbl CBOOOAHLIX KOHLOB Tepmonap. [AnuHa nuHum
CBSA3KM JOMKHa ObITb He Gonee 20 M.

5.2.1.5 CoeguHeHne npubopa C aKTUBHbIMU [aTyMKamMu, BbIXOAHLIM CUrHANoM KOTOPbIX
ABNSAETCHA HanNpPshKeHne WM TOK, NPOM3BOAWUTL MPW NMOMOLLM ABYXNPOBOAHOW MUHUM. AnvHa nuHum
CB$3U foIkHa 6biTb He 6onee 100 M, a cCONPOTMBREHME KaXaoMN Xurbl — He 6onee 50,0 Om.

5.2.1.6 JlvHnio cBs3u nHtepderica RS-485 BbINONHATL 3KpaHNPOBaAHHOW BUTON Napow NpOBOAOB.
[OnuHa nuHum cBA3u JormkHa bbiTe He 6onee 800 M.

5.2.1.7 BctpoeHHble B TPM138B unctounukm Hanpsbkenus (24+3) B: B1, B2, B3, B4 crneayet
ncnonb3oBaTh ANS NUTaHWS akTUBHbLIX Npeobpa3oBaTenei (AaTYMKOB) C aHanoroBbiM BbixogoM. K
Kaxxgomy 13 nctovHnkos B1 — B4 MoxHO nogkntoyath 40 ABYX AaT4MKOB Toka oT 4 fo 20 MA. Knemma
43 «06w.» sBnsieTcs obwmm MuHycom uctovHunkos B1, B2, B3, B4.

5.2.1.8 Onsa nutaHma TokoBbix netenb LIAM c BbixogHbiM TokoMm oT 4 go 20 MA (c y4eTom
TpeboBaHui n. 3.2.6.7) B COOTBETCTBYKOLUMX BapuaHTax moaudukaumi npubopa ucnonb3yeTcs
BCTPOEHHBIN UCTOYHWK NUTaHUA 24 B ¢ 4ONYCTUMbIM OTKIOHEHWEM OT HOMWUHAIIbHOMO HanpsKeHusi B
npegenax ot 21 go 30 B (knemmbl 57, 58), nMb0o BHELLUHWUIA UCTOYHUK.

BHumaHue! Mcnonb3oBaHne BCTPOEHHOrO WCTOYHMKA nuTaHua 24 B (knemmbl 57, 58) ans
NUTaHUS aKTUBHbBIX AaTYMKOB HEAOMYCTUMO.

5.2.2 YKka3zaHMA N0 MOHTaxXy

5.2.2.1 MogroToBuTb kabenwu Ans coeduHeHWs npubopa C AaTynmkamu, WUCMONMHUTENbHbLIMW
MeXaHW3MaMu 1 BHELLHUMM YCTPOMUCTBaMM, @ TakKe C UCTOYHUKOM MUTaHWS.

[na obecrneyeHns HaOEeXHOCTU 3NEKTPUYECKUX COEAUHEHWI pEeKOMeHAyeTCs WCMonb3oBaTh
kabenu ¢ MeaHbIMU MHOTOMPOBOOYHBLIMM KUMaMU, KOHLIbI KOTOPbIX Nepen NOAKMYeHNeM crnedyeT
TIWaTeNbHO 3a4YUCTUTb U 06NyanTb. 3a4ncTKy un kabenen HeobGXOAMMO BBIMOMHATL C TakuM
pacyeToM, 4TOObl UX OroNeHHbIe KOHLbI NMOcre MOAKMYeHNs K npubopy He BbiCTynanu 3a npegensl
KNeMMHMKa.

CeueHne xurn kabeneii He AOMKHO npeBbIwaTh 0,75 Mm2.

5.2.2.2 Tlpun npoknagke kabernen cnedyeT BbIAENUTb B CaMOCTOATENbHYK Tpaccy (unu
HECKOMbKO Tpacc) NMUHUKU CBSI3W, COEAMHsOLWME Npubop C gatyvkamu, pacnonaras ee (Mnu ux)
oTAenbHO OT cuUroBbIX kKaberew, a Takke kabenen co3faloLLUMX BbICOKOYACTOTHbIE U MMMNYNbCHbIE
nomexu. lpu npoknagke kabene HeobxoaMMo yunTbiBaTb TpeboBaHwusa rmasbl 7.3 «[lpaBun
YCTPOMWCTBA 3MEKTPOYCTaHOBOKY.

Ona 3awmtbl BXoAHbIX ycTponcTB TPM138B OT BNMAHUS NMPOMBILLIMEHHbIX 3NEKTPOMAarHUTHbIX
noMex NMMHUM CBA3U Npubopa c AaTuumKkamu crepyeT 3KpaHMpoBaTb. B kayecTBe akpaHoOB MoryT
ObITb UCMONb30BaHbI Kak crneunarnbHble Kabenu ¢ 3KpaHUpyLWMMKU OnneTkaMu, Tak U 3a3eMIeHHbIe
cTanbHble TpyGbl NoaxoasLLero AnameTpa.

Mpy wncnonmb3oBaHUM  3KPAHWPOBAHHBLIX Kaberew MakcuMarnbHbI  3alWUTHBIN 3 dekT
[OCTUraeTcst NPUCOEAUHEHUN UX IKPAHOB C 0OLLEN TOYKOW M3MepUTENbHOM CxeMbl Npubopa (KOHTakT
44). OpgHako B 3TOM cryyae Heobxogumo ybeamTbCs, YTO 3KpaHWpyloLiMe onneTku kKaberew Ha
NPOTSHKEHWUN BCEW TPACChl HAAEXHO M30NMPOBaHbl OT METANINMYECKMX 3a3EMIEHHbBIX KOHCTPYKLIIA.

3AMPELWLAETCA coeavHeHne obLient TOYKM U3MEPUTENBHON cxembl npubopa (KOHTakT 44) ¢
3a3eMIeHHbIMY YacTsiMm obbekTa.
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5.2.3 NopgkntoyeHmne npmubopa

5.2.3.1 T[ogknioyeHne npubopa credyetT BbIMNOMHATL MO COOTBETCTBYHOLUMM  CXEMaM,
npueedeHHbIM B [MpunoxeHun b, cobniogas nNpu 3TOM HWDKE MW3NOXEHHYI0 MOocnefoBaTeslbHOCTb
npoBeAeHnst onepaLmii;

a) npou3BEecT! MOAKMIYeHWe npubopa K UCMOMHUTENbHLIM  MEexaHusmMam W BHELHUM
YCTPOWCTBAM, a Takke K MCTOYHWUKY NUTaHUs;

6) NOAKMIOYNTL NMUHUM CBS3N «NPUBOP — AaTUYMKN» K MEPBUYHBIM NpeobpasoBaTenam;

B) NOAKIOYUTL NMHWUM CBSA3W «Npubop — Aatymkmy» k Bxogam TPM138B;

r) yCTaHOBWTb MepPeMbIYKM Ha Hencnonb3yemble Npu pabote npubopa n3amepuTenbHble BXOAb.

BHumaHue!

1) TlopkntoyeHne akTUBHbBIX MNpeobpa3oBaTeneil C BbIXOAHbIM CUTHaNMOM B BUAE MOCTOSHHOIO
HanpsbkeHns oT 0 go 50 MB mnu ot 0 go 1 B moxeT ocylecTBNATbCA HEMOCPEACTBEHHO K
BXO[HbIM KOHTakTaM npubopa, a 4aT4MKOB C BbIXOAOM - B BuAe Toka oT 0 o 5 MA, ot 0 go 20 MA
unn ot 4 go 20 MA — TOMbKO MOCIE YCTAHOBKW LUYHTMPYIOLLEro pe3ucTopa COMpOTUBIIEHUEM
100 Om (ponyck He 6onee 0,1 %).

2) [Ons 3awwutbl BxogHbIX uenen TPM138B oT BO3MOXHOro npobosi 3apsgamy CTaTU4ecKoro
3MNEeKTPUYECTBA, HAKOMMEHHOro Ha NNMHUAX CBSA3WN «NPUBOp — AaTYMKU», Nepes NoaKmYeHnem K
KNEMMHUKY npubopa mx Xunbl criegyeT Ha 1-2 cek CoeanHUTb C BUHTOM 3a3eMJIEHMS LWuTa BO
B3pbIBOOE30MacHON 30He.

5.2.3.2 MNocne BbINONHEHWs ykasaHHbIX paBoT NpuBop roToB K UCMOMb30BaHWMIO N0 HA3HAYEHUIO.
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6 NMogroroBka Nnpubopa Kk padboTe

6.1 O6wwune ykazaHus

6.1.1 MNMoagroToBka k paboTe NPOU3BOAUTCS MOCIE BbINOMHEHWNSA MOHTaXHbIX onepaLmii 1 COCTOUT
B yCTaHoBKe Tpebyemoi Ansi BbINOSIHEHWS TEXHOSOMMYECKOTO MpoLecca KOHUrypaumm cxembl
npubopa v 3afaHnio 3HaYeHUI NPOrpaMMUpPyEMbIX NapaMeTpOoB.

MoaroToBky k paboTe pekoMeHOyeTcs NPOM3BOAWTb MPWU OTKIOYEHHOM MUTAHUM CUIIOBOrO
060opyaoBaHusi B HUXKE NpUBEAEHHON NOCNeaoBaTeslbHOCTY.

6.1.2 Nogatb Ha TPM138B nuTaHMe OT ceTu U NPOKOHTPONMPOBATbL €ro Hanuune no 3aceBeTke
(4epes 1 - 2 cek) undpPOBLIX NHOUKATOPOB Ha NuLEBoV NaHenun npubopa. MNpy 3TOM Ha uHAuKaTope
LUU-1 po nonyyeHuss pesynbTaToB MepBbiX WM3MEpPeHUn oTobpas3nTcs HoMep  MporpaMmbl,
yCTaHOBIEHHON B Mukponpoueccope TPM138B Ha 3aBofge-usrotosuTerne.

6.2 YctaHOBKa KOHurypauum

6.2.1 Tlpn yctaHoBKe KOHdpurypauum Pexim
nonb3oBaTerb dopmupyeT B npubope PAEOTA
HeobxoauMmble Ana paboTbl ¢ 06BLEKTOM KaHarlbl l HaxarbHa3 ... 5 ¢
N3MepeHNs1 ero BbIXOAHbIX BENWYUH U KaHambl T YpoBeHb NapaMeTpos oiLero
ynpaBrneHvss  umn.  KoHdwurypaums  Cxembl Pg_ [} HaaHavesws (puc. 7.2)
OCyLLEeCTBNAETCA  MpOrpaMMHbIM  CMOCOBOM
nyTem N3MeHeHus COOTBETCTBYIOLLMX “ly IZ

nporpaMmupyemMbix napameTpos. Mpu atom Kk | | T _ 1i YposeHs napameTpos
KaxgoMmy BbibpaHHomy ans  pa6otel  JIY PL ! pariukos (puc. 7.3)

MOAKIIOYAKOTCA  3afaHHble  Mornb3oBartesieM
[aT4YMKN U BbIXOAHbIE YCTPOCTBA, 06pasys Tem ,U' -!:' Yii0BeH NBAUTOB AOTH-

L L ‘ YECKVX YCTPONCTB (puc. 7.4)
YpoBeHb BAPUAHTOB

cambIM cxeMy Tpebyemol KoHdUrypaumu.
KoHbMrypaumm (puc. 7.5)

6.2.2 Onsa npenBapuTenbHoON
KOHdUrypaumm cxembl npubopa BbiGpaTe oauH
M3 ee TWUNOBbIX BapuaHToB (Haubonee
noaxoaslwmin - ANst  BbIMOMHEHUST  TEXHOOo-
rMYeckoro npouecca), U3 yncna npuBeaeHHbIX B
Tabnuue B.4 MpunoxeHus B, n npouseectn ero
yCTaHOBKY B COOTBETCTBUM C PUCYHKOM 6.1.

Mocne ycTaHOBKM BblbpaHHOrO BapuaHTa
pekoMeHayeTCst BKMOYMTL 3alyuTy AocTyna Ha
ypoBeHb PL-3, yctaHoBuMB B napameTpe ACCS
3HayeHne «l1», cm. n.7.24. 6.23 Ecnu

YpoBeHb napameTpos
obmera ¢ 3BM (puc. 7.6)

YpoBeHb napameTpos
ofimMena B cemi.

. B npubope He nopnepxusaeTca
BbIOpaHHbIN BapuaHT KOHUrypaummn no Kakum-
nnbo npuuMHaM YacTUYHO He yaoBneTBopsieT = YposeHb OB
npeabsBnsieMbiM K HeMy TpeboBaHUsIM, BHECTU LLor npuGopa (Mpunoxenve 1)

B Hero wu3MeHeHus. [Ona dopmvpoBaHus B PY4H.

npubope KaHana u3MepeHusA K BblOpaHHOMY BbiXOM

JIY nporpamMMHbIM criocobom nogksoyaeTcs

BXOZHOW CUrHar, napamMeTpbl KOTOPOro OOMMKHbI PucyHok 6.1 — Cxembl BbiGOpa YpPOBHA
ObiTb M3MepeHbl U BbIBEAEHbl Ha LMUGPOBOIA nporpamMmmupyembix napaMmeTpoB

nHaukatop LIN-1. MNpu aTOM NopsiaKoBbIA HOMEP
BblbpaHHoro JIY B panbHenwem  Oygert
COOTBETCTBOBAaTb HOMEPY KaHana nHavKaumm.
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B kayectBe BxogHoro curHana JIY MoryT ObiTb WCMOMb30BaHbl Kak M3MEPEHHbIe 3HavYeHus
PM3NYECKNX BEMMYUH, Tak W BbIMUCMEHHbIE MaTemaTuyeckue BenuuuHbl, cMm. n. 3.2.3.1. Beibop
BXOAHOro curHana ans 1Y u, ogHOBpeMeHHO, ero MoAKMiYeHWe OCYLLEeCTBSETCA Npu yCTaHoBKe
napameTtpa C.in (PL-2) B cooTBeTcTBUM C Tabnuuei B.3 npunoxenus B. MNpu 3Tom B napameTpe
«BbixogHasn xapaktepucTtuka J1Y» - AL.t (PL-2) ycTtaHaBnuBaeTcs 3HadeHue «0», COOTBETCTBYlOLLEe
BbINOMHEHWIO 9TUM YCTPOWCTBOM (PYHKLMI N3MEPUTENS.

[na cdopmypoBaHus kaHana ynpaBneHus K BbiGpaHHomy J1Y, kak U B npeablayllieM criyvae,
NOAKMIOYaeTCq BXOAHOM CUrHanm, HO K Bbixoay J1Y AononHWTenbHO npucoeauHsieTcs ogHo u3 BY
npubopa, nopsOKOBBIN HOMep KOToporo 3ajaetca B napametrpe C.dr (PL-2). BbixogHas
xapaktepuctuka J1Y 3agaetcs B napametpe AL.t (PL-2), ncxoast u3 tpeboBaHUii TEXHONOIMYECKOrO
npotecca K JaHHOMY KaHary.

MpumeyvaHus

1. K kaxgomy JTY MOXeT ObITb MOAKMIOYEHO TONBLKO OAMH BXOAHOM CUMrHan u ogHo BY.

2. OguMH n TOT Xe BXOOHOW CUrHam unM OAHO M TO e BY moryt ObiTb NOAKMOYEHbI
OfHOBpPEeMEeHHO K Heckonbkum J1Y. MNpu pabote ogHoro u Toro e BY c¢ Heckonbkumn NY
cnegyet MNOMHUTb, 4YTO MepeknyeHne 3toro BY B cocTtosHue «BKMYeHo» Oyaer
ocywecTtBnatbess no cxeme «WUINMWU», T1.e. BY Bkntouutcs, ecnu xoTa 6bl ogHo NY
cchopMmnpoBarno curHasn «BKITHOYEHOY.

3. MopknioueHune kakoro-nubo BY k BbibpaHHOMy J1Y sBnsieTcss o6si3aTernbHbIM YCNOBUEM
HOpManbHOro (MYHKLUMOHMPOBaHWS [AHHOrO KaHamna, 3a WUCKIYeHveM paboTbl B pexume
usmeputens, T.e. B napametpe AL.t (PL-2) ans Hero yctaHoOBReHoO 3HayeHve, paBHoe «0».

He3apelictBoBaHHble B paboTe KaHarnbl AOMKHbI ObiTb OTKMIOYEHLI YCTAHOBKOW B NapameTpe
C.in (PL-2) ans cooTrBeTcTBYOLWYMX JTY 3Ha4YeHns «0».

BHeceHVe M3MeHEHWII B KOH(Mrypaumio cCxembl Lenecoobpas3Ho COBMECTUTb C MPOBEPKOWA U
YCT@HOBKOW MporpaMMmupyeMbIX napameTpoB npubopa, KOTOpyw criedyeT NpousBOAUTL B
nocneaoBaTenbHOCTU, U3NOXEHHON B noapasaene 6.3.

6.3 NpoBepka n yctaHOBKa nporpamMmmmpyemMbIX napamMeTpoB

6.3.1 NpounsBecTn NpoBepKy NporpaMMmpyembix napameTpoB npubopa Ha ypoBHe PL-0, nopspok
OEeNCTBUA U3NOoXeH B N. 7.2.5.

Mpun HeOOXOAMMOCTU aBapuUHON CUrHanu3aumm, 3agaTb B napameTpe AL.dr nopsakoBbIi HOMep
noboro (kenartenbHO, HE3a[EeNCTBOBAHHOIO Ans Apyrux uenei) BY knioyeBoro tuna. 3HauveHust
napametpoB AL.Hd («OnutenbHocTb cpabatbiBaHuss BY no curHany ABAPUA») n  AL.St
(«CoctosiHme BY nocne noctynnenuns curHana ABAPWA») ycTaHaeBnuealoTcs, ucxogs U3
3KCMMyaTaumnoHHbIX TpeboBaHMIA.

Mpwu atom, ecnu k Npubopy nogkntoyeHa xoTs 6bl ogHa Tepmonapa, To napametpy Cj-C cneayet
3afaTb 3HayeHune «on» (BKIOYEHO). YOeanTbcs, YTO aBTOMaTuyeckasi Koppekuusi no Temneparype
cBO6OAHbIX KOHUOB TI1 BKMHOYEHA, MOXHO MO COCTOsIHMIO MHAMKaTopa LU-3, Ha koTopom BO Bpewms
paboTbl oToBpaxkaeTcs NOPSAKOBLIA HOMEP NOAKIOYEHHOIO K KaHany aatyuka. Ecnv Takum gatynkom
ABMSIeTCS Tepmonapa 1 npu 3ToM aBToMaTUyeckasi Koppekuusi No Temnepartype CBOOGOAHbBIX KOHLOB
TN oTkntoyeHa, To Ha LIK-3 nocne o6o3HaveHMsa ee MOPSAKOBOro HOMepa UHAULIMPYETCS MuraroLas
Toyka. OTCyTCTBME TOUKM B JAHHOM cllydae MHGOPMUPYET O TOM, YTO aBTOMAaTM4Yeckasi KOppekLust
BKIOYEHA.

Mpy nposepke ybeauTbes, 4To B napameTpe SYSt, obecneuvBalowyM BbIBOA Ha MHAOMKALMIO
«CUCTEMHbIX OLWKNBOK» BO BpeMsi TeCTUpOBaHUsi npubopa Ha NpeanpusiTUM- U3roToBuTerne,
YCTaHOBIEHO 3HayeHne «OFF».

OcTanbHble nNapamMeTpbl YpPOBHS YyCTaHaBMNMBaTb B COOTBETCTBUM C 3KCMyaTaLMOHHbIMU
TpeboBaHMAMM.

Mpu HeobxoaAMMOCTU 3aLUMThl 3aaHHbIX NapaMeTPOB OT HECAHKLMOHUPOBAHHOMO UX U3MEHEHUSI
Npon3BECTM BKIMOYEHUE KOAa AOCTYNa Ha AaHHbIA YPOBEHb B COOTBETCTBUM C YKa3aHuaMM n. 7.2.4.
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6 MogroToBka npubopa k padore

6.3.2 lMpousBecT npoBepky NporpaMMupyeMbiX MapamMeTpoB npubopa Ha ypoBHe PL-1,
NpOBEpPKY NPOM3BOAUTL ANS1 BCEX BXOAHbIX KAHanoB B COOTBETCTBUM C n. 7.2.6.

MpoBepuTb COOTBETCTBME MOAKMIOYEHHbIX K Npubopy AaTYMKOB 3apaHHbIM AN HUX B
napameTpax in-t HOMWHanbHbIM CTaTU4ECKUM XapaKkTepucTukam, HesafeWcTBOBaHHble B pabote
AaTyYMKN OTKIMIOYNTL YCTAaHOBKOW B COOTBETCTBYIOLLEM MapameTpe in-t 3HayeHns «oFF».

Ona  nonyyeHusi cTabunbHbIX  pe3ynbTaToB  W3MEPEHUA B YCMOBUAX  MHTEHCMBHBIX
NPOMBILLIIEHHBIX MOMEX, a Takke Npu paboTe ¢ AaTyMKamK, BbIXOAHOW CUrHan KOTOPbIX HaXoauTcs B
obnactu MUNNMBONBLTOBOIO AMana3oHa (TepMonapsbl, akTUBHblE AaTyuky ¢ BbixogoM oT 0 go 50 mB un
T.N.) peKOMeHAyeTCs Mcnonb3oBaTb UMdpoBble GunbTpbl. [MapameTtpbl dunbtpoB in.Fd n in.FG
3ajaBaTb WHAMBMAYyaNbHO ANA KaXAOro AaTyMka, MCXOAst M3 IKCMiyaTaumoHHbIX TpebGoBaHui 1
OaHHbIX, U3MNOXEHHbIX B N. 3.2.2.4.

Ecnu kakne-nnbo AaTuvkn Hyxaatotca B 6onee 4actoM (MO CpaBHEHWIO C APYrMU AaTynKamu)
onpoce, yCTaHOBUTb ANA HUX B napameTpax Prt cooTBeTCTByIOLIYIO CTeneHb npuopuTeTa, CM.
n. 3.2.2.2.

Mo okoHYaHWn paboT, npu HeoBXOAUMOCTU  3aluMTbl  3adaHHbIX NapameTpoB  OT
HEeCaHKLMOHMPOBAHHOIO MX M3MEHEHWS, MPOU3BECTH BKITIOYEHNE KOAa AOCTyNa Ha AaHHbIA YPOBEHb B
COOTBETCTBUM C YKasaHuaMU . 7.2.4.

6.3.3 MpoussecTn NpoBeEpPKy M YCTAHOBKY MpOrpammupyemMbix napameTpoB npubopa Ha ypoBHe
PL-2, npoBepky nponssoanTtb Ans Bcex J1Y B cootBeTcTBumM c n. 7.2.7.

Ecnun HeobxoaMmo, BHECTU U3MEHEHUs B KOHpUrypaLmio cxembl Mpubopa CormacHo ykasaHusm,
M3MOXeHHbIM B . 6.2.3.

[na kaxgoro yvacTBytoLlero B perynuposaHum J1Y 3agaTtb Heobxoavmble B AanbHenwen pabote
3HayeHusa yctaBku (napameTtp C.SP) u 30HbI ructepesuca (napametp HYSt). Ecnu onepatopy B
npouecce paboTbl paspellaeTcs U3MEHSATb YCTaBKM perynupoBaHus, 3agatb B napametpe C.SP.o
30HY OMepaTVBHOrO W3MEHEHWs yCcTaBKu. [Je/iCTBME 30Hbl pacrnpoCTPaHSETCs CUMMETPUYHO Kak B
CTOPOHY YBENMYEHWS, TaK U B CTOPOHY YMEHbLUEHWS 3Ha4YEeHUs YCTaBKM.

SAMNPELLUAETCA npu 3HadyeHun napameTtpa C.SP.o «0» onepaTtuBHOE U3MEHEHWe ycTaBkv Ans
onepaTtopa.

MpoBepuTb Ha cooTBeTCTBME TpeboBaHWAM BbINOMHAEMOro TEXHOMOrMYeckoro mnpoLecca
3afdaHHble B napameTpax AL.t BbixogHble xapaktepucTuku J1Y.

Mpun 3agaHum BLIXOAHBIX XapakTepucTvk JTY cnegyet NOMHUTBL, YTO yCTaHoBKa B napameTpe AL.t
4YNCMOBOrO 3HaveHus «5» COOTBETCTBYeT paboTe 3TOro ycTpowcTBa B pexume «PermctpaTtop», HO
peanusauus 3TOrO pexuma BO3MOXHa TOMbKO Ans Moaudukaummu npubopa, ¢ LudpoaHanorobiMm
npeobpasoBaTensamm «napameTp-TOK».

Yb6eautbca B MpaBUMbLHOCTM 3adaHus napameTpa bL.St, yunTtbiBas, 4TO ycTaHOBKa B HeMm
3HaYyeHusa «on» 3abnokupyeT nepsoe cpabaTbiBaHWeE KOMMNapaTopa.

OcTanbHble napamMeTpbl YpPOBHA YCTaHaBnvMBaTb B COOTBETCTBUM C  3KCMyaTaLMOHHbIMU
TpeboBaHUSMMN.

Mpn Heo6XoAMMOCTY 3aLUMTbI 3a4aHHbLIX NapamMeTPOB OT HECAHKLIMOHMPOBAHHOTO X M3MEHEHUS
NpOM3BECTM BKIMIOYEHNE KoAa A0CTYNa Ha AaHHbIN ypOBEHb B COOTBETCTBUM C YKadaHuaMu n. 7.2.4.

Mpubop MoXeT YHKUMOHMPOBATL B OAHOM W3 MNEPEYUCNEHHbIX OCHOBHbLIX PEXUMOB:
«PABOTA», «MPOrPAMMUPOBAHUE» nnn « KOCTUPOBKAX.
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7 Pabouune pexxumbl npubopa

7.1 Pexkum «PABOTA»

7.1.1 Pexum «PABOTA» £BNsieTCA OCHOBHbIM 3KCMIyaTauMOHHbIM PEXWMOM, BKIOYEHWE
KOTOPOro OCyLLEeCTBsieTCS aBToMaTuieckv Yepes 1-2 ¢ nocne nogayv nutaHnsa Ha npubop. B gaHHOM
pexxvme TPM138B, B COOTBETCTBMM C YCTAaHOBNEHHOW KOHUrypaumen n 3agaHHbiMu1 nonb3oBaTenemM
napameTpamu, BbINOMHSAET CneayloLime OCHOBHblE pyHKLUM:

e OCYLLECTBMSIET M3MepeHNE DU3NYECKMX NapaMETPOB KOHTPONUPYEMbIX BXOAHLIMU MEPBUY-
HbiMM npeobpa3oBaTensaMu U oTobpaxaeT pesynbTaTbl U3MEpeHul Ha LudpoBom
VHOuKaTope;

e  KOHTponupyeT paboTy nmepBu4YHbIX Npeobpas3oBaTeneit M opMupyeT aBapwiiHbIA CUrHan
npy oGHapPYXEHUN UX HEUCNPABHOCTY;

L] cbopMMpyeT CuUrHanbl aBTOMaTuU4eCcKoro U py4YHoro ynpasfieHUA UCNOJIHUTESNIbHbIMU MeXa-
HU3MaMn U BHELLHUMU yCTpOVICTBaMM;

e  OCyLlecTBMseT nepedady KoMMbloTepy WHdopmMauum 06 W3MepeHHbIX BenuyuMHax W
NPUHUMAaET OT HEero AaHHble Ha M3MEHEeHWe MapameTpoB YNpaBfieHUs UCMONHUTENbHbIMU
MexaHU3MaMu U BHELLHUMMW YCTPOUCTBaMM.

7.1.2 Vi3amMepeHue HOU3MYECKMX NapamMeTpoB KOHTPOMMPYEMbIX BXOAHbIMU  MEPBUYHBLIMU
npeobpasoBaTensaMy Npou3BOAUTCH MO anropuTMy, M3MOXeHHOMY B M. 3.2.2, npu 3TOM pe3ynbTaThbl
n3mepeHuin otobpaxatoTcs Ha undpoBom uHamkatope LU-1. PesynbTaThl M3aMepeHnii BbIBOASTCSA Ha
LUN-1 nocnepoBaTenbHO C KaXAoro BKIIOYEHHOrO B paboTy KaHama KOHTPOMsA  (NorMyeckoro
YCTPONCTBA).

OpHoBpeMeHHO € BbiBOAOM Ha LIN-1 pe3ynbTraToB M3MepeHWn Ha OcCTarnbHbIX LMEMPOBbIX
MHAOMKaTopax npubopa oTobpaxaroTcs:

Ha LIU-2 — 3apaHHoe 3HaveHue ycTasku J1Y;

Ha UWU-3 — nopsgkoBbI HOMEpP MOAKIMIOYEHHOrO K KaHany gatuyuka (Hanpumep, d1) wnum koa
BbIYMCMEHHOIO MaTEMaTUYECKOro BblpaXeHusi (Hanpumep, F1);

Ha LIU-4 — Homep Noakmno4eHHOro K kaHary BbIXOAHOro yCTpoiicTea (Hanpumvep, P2).

MpumeyaHme - Ecnn BbIBOOUMBIA Ha WHAMKALMIO KaHan paboTaeT B pexvume nsMeputens, To
3HayeHve ycTaBkum Ha wuHoukatop LWM-2 He BbiBOguTCs, a Ha wmHaukatope LIU-4 oTobpaxaetcs
3acTaBka B BUAE ABYX FOPU30OHTanbHbIX NPOYEPKOB (- -).

BbIGOp KaHana wuHaOukauum npousBoanuTcAaA unn aBTOMaATUYECKU (B UMKITMYECKOM pexume

R ¥
MHAVKaLMK) Unn onepaTtopoM (B CTaTUYECKOM pexvme) Npyu NoMOLLM KHOMOK " Howmep
KaHana BbIBOAMMOIO Ha WHAMKaUMIO onpefenseTcs No 3acBeTke COOTBETCTBYHOLLEro ceeToavona
«KAHAI».

MepeknioyeHne pexvma paboTbl MHAMKAUMM (M3 UMKIIMYECKOr0 B CTaTUYecKuin U HaobopoT)

cron

LMK,

Npon3BOANTCH KPaTKOBPEMEHHBbIM HaXaTueM KHOMKU Mpn atom o pabote wHAMKauum B
CTaTMYeCKOM pexume cUrHanusmpyet 3acBeTka ceetogunona «CTOIM».

BeiBogumas Ha LIU-1 nHdopmaums MoxeT ObiTb (B 3aBUCMMOCTU OT 3Ha4eHun napametpos dP
Ha ypoBHe PL-2) npeactaBneHa B BbIGpaHHOM rnonb3oBatenem opmaTte, T.e. B LefblX Yucnax unv B
BUAE AECATUYHbIX OpobGel ¢ 3aAaHHbIM KONMMYECTBOM 3HAKoOB nocrie 3anston. Ecnu nHdopmaums,
BblBOAVMMAs B 3aJaHHOM rornb3oBaTenem dopmaTe, He pasmeliaetcs B umetowmxcs Ha LU-1
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7 Pa6ouue pexumsbl npubopa

YyeTbipex pas3psigax MHAMKauuW, To Npubop aBTOMAaTUYECKW MepekniovaeTcs Ha oTobpaxeHue ee B
BuAe uenbix yncen. Mpu aToM nocrne Mraflero paspsiga Yncna BbICBEYMBAETCA EeCATUYHAs TouKa,
CUrHanu3upyowas o nepenonHeHnn UugpoBoro uHAukatopa. [pocMOTp ONepaTtopoM CKPbITbIX
CEPOC

CABMI

nocne nepenonHeHns 3Havalmx undp NponM3BOAMTCSA HaxXaTUeM KHOMKN

7.1.3 TNpubop koHTponupyeT paboTy nepBuYHbIX MpeobpasoBatenen u npu obHapyXeHun
HeucrnpaBHOCTY NOGOro U3 HUX hOPMUPYET cuUrHan «ABapusi gaTymkay.

Mo curHany «ABapus gaTyuka» BKOYaeTcs Murawowas 3acsBetka csetoavoga «KAHAI», B
KOTOpOM oBHapyeHa HeucnpaBHOCTb, a Ha LIU-1 B 3TOM kaHarne nHavkaumMu BbIBOOAWUTCS 3acTaBka C
ykasaHueM MOpsiAKOBOrO HOMepa HeUCnpaBHOro AaTtyvka (Hanpumep, Mpy HEWUCNPaBHOCTU MSATOrO
patyuka d - - 5). Kpome Toro, Ha LIU-2 BbiBOAUTCS COOBLLEHME O NPUYMHE HEUCTIPABHOCTU, NepeYeHb
KOTOpbIX NpuBeAeH B Tabnuue 7.1.

Ta6bnuua 7.1

lMpuynHa HeMcnpaBHOCTH Coob6weHue Ha LIN-2
KopoTkoe 3ambikaHme TC IR
O6pbiB TC unn TN .-
Boixoa TC, Tl unu akTMBHOrO AaTymKa 3a HIDKHIO rpaHuLy AvanasoHa
KoHTpons (kpome TunoB 11,12,13 no Tabnuue B.2) IR
Boixoa TC, Tl unu akTMBHOrO AaTymKa 3a BEPXHIOK rpaHuLly
AuanasoHa KOHTpons HHHH
MeperpeB cBo60AHbIX KOHLIOB TI1 otll
OTKa3 n3aMepuTenLHOro yCTpomcTea RdE-
3apaHHbivi B napametpe C.in (PL-2) Homep AaTynka nporpaMMHO
OTKNIOYEH ycTaHoBkon in-t (PL-2) paBHoro «oFF» cnoF

NHdopmauma o6 aBapum COXpaHseTcsa A0 YCTPaHEeHWs ee MPUYMHBI MU A0 NPOrpamMHOro
OTKIMIOYEHWS BbILLELLIEro U3 CTPOs KaHana.

Mo curHany «ABapusi gatumka» Bce J1Y, cBi3aHHble C HEUCMPaBHbIM AAaTYMKOM, YCTaHaBNMBaOT
CBOU BY B COCTOSIHMS («BKITIOYEHO» MW «OTKIMIOYEHO» ), ONpeAeneHHbIe Nnonb3oBarenemM npy 3agaHum
napametpos Er.St (PL-2).

Kpome TOro, mo curHany «ABapusi gatyvka» cpabaTtbiBaeT (ecnv 3TO 3afaHO Mpu yCTaHOBKe
pabounx napameTpoB npubopa), BY «Asapusa», koTopoe OCTaeTcs B 9TOM COCTOSIHUM Ha 3apaHHoe
noneb3oBartenem Bpemsi. BY «ABapus» MOXeT ObiTb BO3BpalleHO B WCXOOHOE COCTOSHWE [0
CEPOC

GBI

OKOHYaHWSA 3a4aHHOrO BPEMEHW 3a4EePXKKN HaxaTheM KHOMKU Ha nuueBon naHenu npubopa.

Mo okoH4YaHWMM BpemeHu 3agepxku BY «ABapusa» BO3BpallaeTcs B MCXOQHOE COCTOSIHME, HO
ecnu MpuynHa aBapuy He YyCTpaHeHa, OHO OyaeT HanomuHaTb O Hel CBOUM KPaTKOBPEMEHHbIM
cpabaTtbiBaHMeM (Ha 1 cek) yepes kaxable 60 cek.

HewvcnpaBHbln kaHan MoXeT ObiTb OTKMO4Y4eH YycTaHoBko B napameTpe C.in (PL-2)
cooTBeTcTBYOLero J1Y 3HayeHusi «O». [Ansi cokpalleHnst obLiero BpeMeHu Lykna onpoca nepBuYHbIX
npeobpa3oBaTteneil MOAKMIOYEHHBIM K 3ToMy J1Y HeucnpaBHbIA AaTuMK TakkKe pekoMeHayeTcs
OTKIMIOUYNTL YCTaHOBKOW B napameTpe in-t (PL-1) 3nayeHus «oFF».

7.1.4 B pexume «PABOTA» npu6op npu nomowim JIY n BY ocyuiectBnsieT aBTomMaTnyeckoe
ynpaeneHue BHeLHUM 06opyAoBaHMEM B COOTBETCTBMM C 3aAaHHbIMKM napameTpamu. BusyanbHbin
KOHTpONb 3a paboToi BY knioveBOro Tuna MOXET NPOM3BOAWTLCS OMepaTopoM MO COCTOSIHUIO
ceetogmopa «K1» Ha nuueBon naHenu npubopa. 3acBeTka cBeToAMOAA CUrHaNU3vpyeT O nepeBoae
BY B cocTosiHVMe «BKIIOYEHO», @ ero noracaHue - B COCTOSIHWE «OTKIo4eHo». [py 3TOM nopsiaKoBbI
HoMep aaHHoro BY oTtobpaaeTcs Ha uHankatope LIN-4.

7.1.5 Bo Bpems paboTbl onepatop MOXET OnepaTVBHO W3MEHHATb (B paspeLleHHOW AN Hero
30HE) 3afaHHble 3HayeHVss YCTaBOK KOHTpONupyeMbix napameTtpoB. [lepeBog npubopa B pexum
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onepatMBHONO WU3MEHeHUA YCTaBOK MPOU3BOAUTCA Ha Bbl6paHHOM ana  uHaukauunm - KaHane

nPor.
KPaTKOBPEMEHHBbIM HaXaTuem KHOMKU N KOHTPONMPYETCH MO MOSIBMEHWUIO MUraloLLEel 3aCBETKM
nHgvkatopa LIU-2. MameHeHne 3HaveHns yCcTaBku Ha OAHY eAvHULY Miafllero paspsiaa AocturaeTcs
R M
KpaTKOBPEMEHHbIM HaXKaTUeM KHOMOK (yBenuyeHue) unm (ymeHbLieHue). MNpu yaepxaHum
nobor u3 3TUX KHOMOK B HaXaTOM COCTOSHWM W3MeHeHue ycTaBku (4epe3 2-3c¢) Oyper
OCYLLECTBNATLCA HEMpPepbIBHO C BO3pacTalolleli CKOpocTbio. HoBoe 3HayeHwe ycTaBkM HaunHaeT
[OeficTBOBaTb Cpasy >e Mocrne 3anucu ero B 3dHeproHe3aBUCUMMYO NamsTb npubopa. 3anuch

nPor.
OCYLLIECTBNSETCA KPaTKOBPEMEHHBIM HaXaTMeM  KHOMKU N KOHTPONMMUPYETCH MO CHATUIO
MuratoLlen 3acsetku nHankatopa LInN-2.

30Ha onepaTMBHOMO U3MEHEHUSI YCTaBKM 3aaeTcs He3aBUCMMO Ans kaxaoro JTY npu ycTaHoBke
napamveTtpa C.SP.o (PL-2), npn aTom JeicTBue ee pacrnpoCTPaHAETCA CUMMETPUYHO Kak B CTOPOHY
yBENUYEHUS], Tak U B CTOPOHY YMeHbLUEHUS 3HayeHus ycTaBku. Hanpumep, nocne 3agaHus gns J1Y
ycrasku C.SP (PL-2) pasHoi 150 °C v 30HbI ee nameHerus C.SP.o (PL-2) pasHon 50 °C onepatop
MOXET U3MEHSITb 3HauYeHne YCTaBKu TOoMbKo B AnanasoHe ot 100 go 200 °C, He nepeBoas Npu 3TOM
npubop B pexum «MPOrPAMMUPOBAHUE ».

3AMNPELWLMAETCA npu yctaHoBke B napameTrpe C.SP.o (PL-2) 3HaueHus «O» onepaTuBHOe
N3MEHEeHME YCTaBKM.

7.1.6. B cnyyae HeobxogmmocTu, noboe 13 yyactByowmx B pabote J1Y, a Takke cBA3aHHOe C
HUM BY 1 BHelwHee oGopygoBaHue MoryT ObiTb MepeBefdeHbl Ha pyYHOE YnpaBreHUe KHOMKamu,
pacnonoXeHHbIMU Ha NULIEBON NaHenu npubopa.

MepeBog J1IY Ha pyyHOe ynpaBrieHWe BO3MOXEH TOMbKO MOCre MNepeKTioYeHns WHAMKaLmm
npubopa B cTaTnyeckunin pexum (3acseTka ceetogunoga «CTOIM») n npu ycrnoBuun, 4to paboTta B 3TOM
pexumMe paspelleHa YCTaHOBKOW 3HayeHust «0FF» (cHATue 6nokmposkn) B napameTpe bL.Ar (PL-0).

MepeBon BblGpaHHOro J1IY B pexuM pyvyHOro ynpaBrieHWs NMPOU3BOAUTCS KpaTKOBPEMEHHbIM

PYYH.

HaXatnem KHOMKU Buxon N KOHTPONMpyeTCcAa No NOABIIEHUIO MuraroLLien 3acBeTkMn Ha nHaukaTtope Lm-

4. MNocne nepesoga J1Y Ha py4Hoe ynpaBneHue paboTaioliee ¢ HUM BY octaetcsa B MCXOOQHOM

2\

COCTOAHUU, U NEepeKriYeHne ero oCyLecTBAeTCA KpaTKOBPEMEHHbIM HaXaThUeM KHOMKU mnn

"

KOHTpOJ'Ib BbIMOMHEHWUSI MOAAHHOW KOMaHAbl npon3BoauTCcA no ceerogmoay «K1».

BHumanue! lpu paboTe B pexume pyvyHOro ynpaBreHusl cregyeT MOMHWUTb, YTo niobasi
nofaHHas koMaHaa UCMonHsieTcss BY He3aBMCUMO OT COCTOSIHUSA BXOAHLIX curHanoB JTY u peicteyeT
BNJIOTb 0 ee 0TMeHbl. OTMeHa NoAaHHOW KOMaHAbl OCYLLECTBSETCS NOBTOPHBLIM KpaTKOBPEMEHHbLIM
CEPOC cTon

=
casur| g Lumkn

HaXXaTuem KHOMKn

MepeBog JIY B pexvM aBTOMaTUYECKOrO YMpaBlieHWs NpPOU3BOAUTCA KpaTKOBPEMEHHbIM
PYYH.

BEIXOL

HaXkaTheM KHOMKU 1 KOHTPOIIMPYETCS MO CHATUIO MUratoLLei 3acBeTku nHaukatopa LIU-4.

MpumeyaHue - PyyHoe ynpaBneHne He MoOXeT ObiTb B MOMHOW Mepe peanu3oBaHO, ecrnv Ha
aTane KoHdUrypaumm cxembl 0gHO 1 To xe BY nogknioveHo ofHOBpeMeHHO K Heckomnbkum JTY. Mpu
Takon koHdurypauum JIY nepeBogst BY B cocTosiHMe «BkntodeHo» Mo cxeme «WUINWU», T.e. ans
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BKMOYeHns BY poctaToyHo, 4Tobbl x0Ta 6bl ogHo J1Y cdhopmupoBano 3ToT curHan. KomaHga Ha
BbIKMoYeHNe BY, nogaHHas onepaTtopom B peXume py4HOro ynpaenexusi, 6yaeTt cpasy e oTMeEHeHa
apyrum J1Y, ecnu oHo B 3T0 BpeMsi GOpMUPYET CUrHAM «BKIHOYEHO.

7.2 Pexum «[MPOrPAMMUPOBAHUE»

7.2.1 Pexum «MMPOMPAMMUPOBAHUE» npegHasHavyeH Ansi yCTaHOBKU KOHGUIypaumm cxembl
TPM138B n 3apgaHusa Tpebyembix Npu 3KcniyaTaumu 3Ha4YeHW MporpaMmmmupyemMbix napameTpos.
3afjaHHble 3HaYeHVs NapameTpoB 3aMUCbIBAIOTCS B SHEPrOHE3aBUCUMYIO MaMSATb U COXPaHSAOTCSA B
Hel Npu OTKMI0YeHUW NUTaHnsa npubopa.

B pexume «MPOMPAMMUPOBAHMUE>» npubop npoaormkaeT namepsite BXOAHbIE BENUYUHBI (6e3
BblBOJA WX 3HA4YeHWA Ha UMEPPOBON MHAMKATOP) M POpMUpPOBATb CUrHanbl aBTOMAaTUYECKOro
ynpaBreHns BHELUHMMK ycTponcTBamu. Ecnv npu aTtom onepaTtopom npou3BOAWUTCH W3MEHEHUe
Kakoro-nmbo napameTpa, TO NpMbop HaymMHaeT paboTaTe C HOBbIM 3Ha4YeHWEM MOCre ero 3anucu B
namate TPM138B. 3anucb HOBOro 3HayeHuss napameTpa MPOU3BOAUTCH KPaTKOBPEMEHHLIM

nPOr.

Ha)XaTUeM KHOIMKM
7.2.2 Bce nporpammupyemble napameTpbl npubopa (B COOTBETCTBUM C WX Ha3HaAYeHUEM)
pa3buTbl Ha wecTb rpynn (ypoBHen) PL-0 - PL-5.
7.2.3 lMepeBog npubopa wu3 pexmma «PABOTA» B pexum «MPOrPAMMUPOBAHUE»

nPor.
OCYLLECTBAETCA HaXaTneM 1 yaepxaHmem KHOMKK B TeYeHue NpumepHo 3 ¢ (40 NosBneHns Ha
nHankatope LIN-1 3actasku ProG, a Ha uHamkatope UWM-2 — 3actasku PL-0). Mocne yero onepatop
MOXeT BblOpaTh YpOBeHb, Ha KOTOPOM OyAyT NPOM3BOANUTLCS NMPOCMOTP UMK M3MEHEHWE NapameTpoB,
CM. p1CYHOK 6.1.

MpumeyaHus

1. 3pecb u panee Ha cxemax u300pakeHWe Kakon-NMMbBo KHOMKWM ynpaBreHusi 6e3 ykasaHus
BPEMEHHbIX XapaKTepuCTVK 03Ha4YaeT ee KpaTKOBPEMeHHOe HaxaTue Ha Bpemsi 0,5 cek.

2. MepeBog npubopa u3 pexuma «MNPOFPAMMUPOBAHME» B pexum «PABOTA» MoxeT

PYYH.
OCYLLECTBISTLCS MOCIE YCTAHOBKY 1 3anvcy NioBoro napameTpa npu nomoLLm kHorkw PEX0A],
7.24 B npubope npegycMoTpeHa i C puc. 6.1
BO3MOXHOCTb 3aLUTLI HAYEHWA o
nporpaMMuUpyembIx MnapameTpoB OT WX [ PL ~ L
HECaHKLMOHMPOBAHHOIO N3MEHEHUSI. HaxatbHa 3 ... 5 ¢

[JocTyn k napameTpam no6oro ypoBHsi '
(PL-0, PL-1, PL-2 u T.8.) MOXeT ObiTb (B |UM-2 ,U’qri
3aBMCUMOCTW OT 3aAaHHOW Monb3oBaTenemM L !
CTeneHV 3almTbl) OTKPbIT, MOMHOCTHIO
3anpeLleH, NMbo paspeLleH TONbKO Ans UX

Ln-1 £

i —
]
npocmoTpa. [lpu orpaHuMyeHun poctyna LLH-2| rr I = S| .R Yeraroska ]
np P P P A 6y ’qLLS 3 I CTENEHN 3aLUTHI
porpammupyemMble napameTpbl MOryT GbiTb m !
nPOr.
L

I
1
non,7.2.4 :

N3MEHEHbI TONbKO nocrne Habopa
creumansHoro Koga.

PucyHok 7.1 — CxeMa yCTaHOBKM CTEMNEHU 3aWMUThbI
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7 Pabouue pexumsbi npubopa

CTeneHb 3aliMTbl yCTaHaBNNBaETCH B
napametpe ACCS HesaBucumo  Ans
Kaxgoro ypoBHs. [pn aToM 3HaveHunto «1»,
yctaHoBneHHomy B ACCS cooTBeTcTBYET
3anpeT JocTyna K napameTpaMm Ha 3TOM
YPOBHE; 3HAYEHWIO «2»- AOCTYN TOMbKO ANst
ux npocmoTtpa (6e3 BO3MOXHOCTW KakuXx-
nmbo U3MEHEHU), a 3HaveHur «3» -
cBobofHbIi  gocTyn  6e3  kakux-nmbo
OrpaHUYeHun.

CxemMa yCTaHOBKM CTemeHn 3aluThbl
nporpaMMupyemblX NapamMeTpoB  YPOBHSA
PL-0 npeacraBneHa Ha pucyHke 7.1.

YcraHoBka cTenexHn 3aWmThI
napameTpoB [ApYrMx YpOBHEW aHanorunyHa,
BKItOYas koA gocTyna k napameTtpy ACCS.

7.2.5 YpoBeHb PL-0 BkntovyaeT B cebs
nporpaMMupyemble  napameTpbl  06LLero
HasHa4yeHus, cMm. Tabnuuy B.1, cxema
YCTaHOBKM NapameTpoB — Ha PUCYHKe 7.2.
Mpn BbIGOPe napameTpa (Kpome ero
obo3HayeHus Ha  umHAaukaTope  LN-2)
nHaMKaTopbl Npubopa nokasbIBakoT:

e LUWU-1 - paHee ycTaHOBMEHHOE
3HaveHue napameTpa;
e LUWN-4- NOpSIAKOBbIV Homep

napameTpa no Tabnuue B. 1.

7.2.6 YpoBeHb PL-1 BkntoyaeT B cebsi mporpammupyemble MapameTpbl, Cryxaliuve ans
06paboTkM CUrHanoB BOCbMU BXOAHbIX NMEPBUYHBLIX NpeobpasoBaTeneil, U ycTaHaBnuBaemble AOnsi
Ka)XOoro gaTymka oTAenbHO nocrie Bblibopa ero u3 cnucka datl - date8. O6o3HaveHne datl coot-
BETCTBYET OaTuyuKy, NMOAKMIOYEHHOMY K koHTakTam «Bxop 1»; dat2 - gatymky, NoakmYEHHOMY K

KOHTakTam «Bxog 2» n 1.4.

MepeyeHb NporpaMmupyemMbix napameTpoB Nboro gatyvka npveedeH B Tabnuue B.2, cxema

YCTaHOBKM NapaMeTPOB — Ha PUCYHKe 7.3.

-t o A vorawoal
pis L nd o -_i._ 3HANEHNS E
-~

e[ g~ Clvemonal
_nd:_-__ :‘_:ACYEHOBKa:
= . ,auateeuml
Iz e
w2 ad B[  O-

]l il 1L e

______ 1
YcTanoeka |

S
V2Rl ﬁ:‘ll

-1 !
YeTaHoska |
OF F “_i 7] aHavenvs :

BHXON

PucyHok 7.2 — Cxema ycTaHOBKMU

nporpamMmmMmpyeMbIx napameTpoB Ha ypoBHe PL-0
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7 Pa6ouue pexumsbl npubopa

Mpwn BbIOOpPE napameTpa (kpome ero 0603Ha4eHMs
Ha wuwHaukatope UWU-2)  wHaukatopbl  npubopa
rokasbIBatoT:

e LUW-1 — paHee ycTaHOBNEHHOE 3HauYeHWe
napameTpa;
e LUWU-3 - nopsgokoBbli HOMeEp  AaTyuka,

(Hanpumep, d2 - paTyMK, NOAKMHOYEHHBIA K
KOHTakTaMm «Bxop 2»);
e LUWU-4 - nopsigkoBbi HOMep napameTpa Mo
Tabnuue B.2.
B HekoTopbix napameTpax (OTMeYeHHbIX B Tabnuuax
MpunoxeHns B 3HakoM *), MoOMNoXeHWe [AecHATUYHOW
TOUKM OMpefensieTcsl nornb3oBaTerieM U MOXeT ObiTb
n3MeHeHo. [ina atoro nocne Bblbopa Tpebyemoro
napameTpa (MuraeT ero o6o3HaueHWMe Ha MHAMKaTope

n
LINU-2) HaxxaTb 1 yaepxuBaTb KHOMKY , ecATu4Has

TOYKa MpW 3TOM NepemellaeTcs no uHaukatopy LIU-1.

OTnycTUTb  KHOMKY
HY)XXHOTO  MOSIOXEHUS.

npu AOCTWXKEHUN TOYKOW
[MOBTOpPHO  KpaTKOBPEMEHHO

neor

HaxaTb KHOMKY W yCTaHOBUTb Tpebyemoe 3HayeHve
napametpa.

7.2.7 YpoBeHb PL-2 BKIIOYaET B cebs
nporpaMmmMupyemble napameTpbl BocbMu JTY npubopa,

yCTaHaBnuBaemble Ana kKaxgoro JIY oTaenbHO
nocre BbliGopa ero w3 cnucka CPr1 - CPr8.
O6o3HauveHne CPr1 cooteetctByeT JIY1 («KAHAI 1»);
obosHaveHne CPr2 — JI¥2 («KAHAI 2») un T.4.
MepeyeHb napameTpoB ogHoro JIY npuBegeH B
Tabnuue B.3.

Cxema yCTaHOBKM NporpaMMupyeMblx MnapameTpoB
Ha ypoBHe PL-2 npeacraeneHa Ha pucyHke 7.4.

iy C puc. 6.1

|
we! PR}
|

um-2

Pexm
paboTa
PucyHok 7.5 — Cxema ycTaHOBKM

nporpamMmmMmpyemMbIix napaMmeTpoB Ha ypoBHe PL-3
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PucyHok 7.3 — Cxema ycTaHOBKMN
nporpamMMmupyembIX napaMeTpoB Ha
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C puc. 6.1
r

2L -2

(TR sl UM

: 1 ] Haboj 1
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1
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1
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PucyHok 7.4 — Cxema ycTaHOBKMN
nporpamMmupyemMbIix napaMeTpoB Ha
ypoBHe PL-2



7 Pabouue pexumsbi npubopa

Mpu BbIGOpe nporpammupyemoro napametpa (kpome ero 0o6o03HaveHus Ha uHaukaTope LIU-2)
nHaMKaTopbl NpMbopa NokasbIBaloT:

e LMW-1 - paHee ycTaHOBNEHHOE 3HAYEHWE NapameTpa;

e LW-3-nopsigkoBbii HoMep J1Y, K KOTOPOMY OTHOCSTCS [faHHble pabouve napameTpbl
(Hanpumep, C1 - nornyeckoe yctponctao JTY1);

e LU-4-nopsakoBbIii HOMep NapameTpa no cnucky Tabnuuel B.3.

7.2.8 YpoBeHb PL-3 cooepXuT cBefieHMs O TUMOBbIX BapnaHTax KoHdUrypaumm cxemol npubopa,
nepeyveHb KOTOpbIX NpBeaeH B Tabnvue B.4.

Cxema BbIbOpa M yCTaHOBKM TUMOBbLIX KOHdUrypauuin npubopa Ha ypoBHe PL-3 npeactaBneHa
Ha pucyHke 7.5.

7.2.9. YpoBeHb PL-4 BknioyaeT B cebs nporpam- r C puc. 6.1
MUpyeMble MapameTpbl, Heobxoaumble ANsi OpraHu-
3aumm  obmeHa  uHopmauven  npubopa M
KomrnbtoTepa. [lepeveHb napameTpoB MpUBEAEH B
Tabnuue B.5, cxema ycTaHOBKM — Ha pucyHke 7.6.

Mpu BbIGOPE nporpaMMupyemMoro napameTpa
(kpome ero o6o3Ha4veHus Ha uHaukatope LUU-2) nHawn-
KaTopbl Npnbopa NokasbiBatoT:

e LWU-1 — paHee ycTaHOBNEHHOE 3HayeHue
napametpa;

e LW-4 - nopsigkoBbIN HOMep napameTpa no
cnucky Tabnumubl B.5. I -1

e i[A] Yeranosea!

B napametpax bPS, Len, PrtY u Sbit 3agatortca e 21‘0"&5“' ”Dl"isua'!em i
HacTpomku obMeHa C KOMMbIOTEPOM. JTU  Xe [, - Tt '
HaCTPOMKU [OMKHbI OblTb 3agaHbl NPU HacTponkax IATEEAnT Janee napamerpu no cnucky | !
COM-nopta B nporpamMmMe, 3anyLleHHOW Ha HeM. L_______x1abn. B.SNpuwoxewmsB 3
HacTporikn no ymonuyaHuio, YCTaHOBIIEHHble Ha ]
3aBofe-u3rotoBuTene, npveedeHsl B Tabnuue B.5 u, w2 L1
KaKk npaBuno, He TPeBYT W3MeHeHusi. [pu [p FLH—] oFF]
HEeyCTOMYMBOW CBA3M (NMpU GOMbLUON ANUHE NUHUK

CBSI3M) MOXET MoTpeGoBaTbCs YMEHbLLUNTL CKOPOCTb Sexo
obmeHa B napametpe bPS. B napametpe Addr
3afaeTca 6a30BbIi agpec npubopa B ceTy npoTokona
OBEH.

PucyHok 7.6 — Cxema ycTaHOBKM
nporpamMmmupyemMbiX napaMmeTpoB Ha
ypoBHe PL-4

Ba3sosbin agpec npubopa AormkeH bbiTb kpaTeH 8, T.K. Npy 0bMeHe 3HaYeHusMK ¢ pesynsTatamm
n3mepeHun npubop TPM138B pesepBupyet nog cebs 8 agpecoB B AOCTYMHOM adpecHOM
npocTpaHcTBe. [Ns paclumpeHVs pas3mepa afpecHOro mpocTpaHcTBa Cnyxut napametp A.Len,
KOTOpbIN 3adaeT ANVHY ceTeBoro agpeca B 6utax. lNpu yctaHoske B napametp A.Len 3HayeHus 8
aJpecHoe NpPOCTPaHCTBO coaepkuT Ao 255 apgpecos, Npu ycTtaHoBke 3HayeHus 11 — agpecHoe
npocTpaHcTBO pacwmpsietca ao 2040 agpecos.

Bonee nogpobHas nHdoOpMauus 06 ycTaHOBKe CeTeBblX aApecoB W OpraHu3auun CeTeBoro
obmeHa no npotokony OBEH npuBegeHa B gokymeHTe «OnucaHue ceteBoro npotokona OBEH»,
[OCTYMHOM Ha canTe WWW.OWen.ru.

7.2.10 YpoBeHb PL-5 He TpebyeT usMeHeHMs CBOUX napameTpoB AON1i KOPPEKTHOW paboTbl
npubopa.

7.3 Pexxum «KOCTUPOBKA»

7.3.1 Pexum «HOCTUPOBKA» npegHa3HadeH pAns BOCCTAHOBMEHWUS METPOSOrMYeckmnx
XapaKTepucTuK npubopa B criydae M3MEHEeHUs ux rnocne AnutenbHon akcnnyaTtauum TPM138B unu
npoBeAeHNs PEMOHTHbIX paboT, CBA3aHHbIX CO CXEMOWN U3MEPEHNS BXOAHbIX MapameTpoB.

Mopsiaok BeINONHEHUS OCTUPOBKM Npubopa npveeaeH B Mpunoxerun [.
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Paspgensi 8 -10

8 TexHu4eckoe obcnyxusaHue

8.1 ObcnyxuBaHne TPM138B npu akcnnyaTtauum COCTOMT M3 TEXHUYECKOro ocMoTpa npudopa u
€ero MeTporiorniyeckon NoBEpPKM.

Mpy BbINOMHEHUM paboT no TexHuyeckomy obcnyxuBaHWio npubopa cobnogaTe Mepbl
©6e3onacHoCTW, U3NoXeHHble B pasgerne 4.

8.2 TexHuyeckuit ocmoTp npubopa NpoBoANUTCS OBCMYXMBAOLWMM NEPCOHANIOM HE pPEXe OAHOro
pasa B LeCTb MecsALEB U BKIoYaeT B cebs BbINONHeHVe crieayoLmx onepauui:

e O4MCTKy Kopriyca Nprbopa, a Takke ero KINEMMHIKOB OT Mblii, MPsi3v 1 MOCTOPOHHIX MPEaMETOB;

e [POBEpPKY KayecTBa KpenneHuns npubopa K LWUTY yrnpaBneHus:;

e MpOBEpKy KayecTBa MOAKMIOYEHUS BHeWHUX cBAse. OOHapyXeHHble npu OocMoTpe

HefocTaTku cnedyeT HEeMeOJIEHHO YCTPaHATb.

8.3.1 lNoBepka npubopa NpoBOAWUTCA TeppUTOpUanbHbLIMW OpraHamv WM BeAOMCTBEHHbLIMU
METPOOrMyeckMm cryx6amm NoTpebuTensi, akkpeAUTOBaHHLIMU Ha NMPOBEAEHWE TaKWX onepaLyi.

MexnoBepouHbI MHTEpBan — ABa roaa.

8.3.2 TpeboBaHua K MoBepke, MOPSAOK M OCHOBHbLIE 3Tanbl €e MPOBEAeHUs onpedensitoTcst
meToaukon MU 3067-2007.

8.3.3 Metoguka noBepku npubopa TPM138B MW 3067-2007 nocTtaBnsieTcs npeanpustnem-
nsrotosutenem npudopa no TpeboBaHWio 3akasuuka.

9 MapkupoBKa U ynakoBka

9.1 MNpwn n3arotosneHun Ha TPM138B HaHocuTCA cneaytoLas MHpopmaums:

HaMMeHoBaHwe npudopa;

cTeneHb 3awuThl kopnyca no FOCT 14254;

HanpshKeHWe 1 YacToTa NMUTaHus;

noTpebnsemasi MOLHOCTb;

Knacc 3almTbl OT NopaxkeHus anekTpuyeckum Tokom no MOCT 12.2.007.0

edVHbI 3HaK obpalleHusi NPoAyKUMM Ha PbiHKE FOCYAapCTB-Y4NeHoB TaMOXeHHOro
cot3a (EAC);

HaMMmeHoBaHue npudopa;

cTeneHb 3awuTbl kopnyca no FOCT 14254;

HanpsbKeHWe ¥ 4acToTa NUTaHus;

notpebnsemas MOLLHOCTb;

Knacc 3almTbl OT NopaxeHus anekTpudeckum Tokom no FOCT 12.2.007.0

edVHbIA 3HaK obpalleHnst NPoAyKUMM Ha PbiHKE rOCYAapCTB-4neHoB TaMOXeHHOro
coto3a (EAC);

. MapK1MpoBKa B3pbiBo3aLLmThl - [Exia]llC;

. napameTpsbl nckpobe3onacHblx Lenen;

. HOMep cepTudukaTa COOTBETCTBUS B3pbIBO3aLLUTE.

Ha I'IOTpeGVITeHbCKyIO Tapy HAHOCATCA:
. HaumMeHoBaHue npmﬁopa;

. edvHbI 3HaK obpalleHVsi NPoayKUMM Ha PbIHKE FOCYAapCTB-4neHoB TaMOoXeHHOro
coto3a (EAC);
. CTpaHa-u3roToBUTENb;

. 3aBOACKON HoMep npuGopa 1 rof Bbinycka.

9.2 VYnakoBka npubopa npoussogutca no [OCT 9181-74 B noTpebGuTenbckyio Tapy,
BbINOMTHEHHYIO 13 roPPUPOBAHHOTO KapToHa.
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Pasgenbl 8 -10

10 NpaBuna TpaHCNOPTUPOBAHUA U XPaHEHUS

10.1 MNpnbop AomkeH TpaHCNOPTMPOBAaTLCS B YNakoBKe Npu TemnepaType oT MuHyc 25 go + 55

C v oTHOCWTENbBHOW BNAXHOCTH Bo3ayxa He bonee 95 % (npu +35 C).

10.2 TpaHcnopTupoBaHne JonyckaeTcs BCemMn Buaamu 3akpbiToro TpaHcnopra.

10.3 TpaHcnopTMpoBaHMe Ha camoneTax [AOMMKHO MPOU3BOAUTECA B OTamnnMBaeMbIX
repMeTU3NpPoBaHHbIX OTCEKax.

10.4 MMpubop [OMKEH XPaHWUTbCS B YNakOBKE B 3aKPbITbIX CKMAACKMX MOMELLEHUsIX npu

Temnepatype ot 0 go +60 C n oTHOCWUTENbHOW BRaxHOCTU Bo3dyxa He 6onee 95 % (npu +35 C).
Bo3ayx noMeLLeHusi He [OMKEH coaepKaTb arpecCUBHbIX NApoB U ra3os.
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Pasgenbl 11 -12

11 KomnnekTHOCTb

M3meputenb-perynatop BocbMukaHarbHbIn TPM138 Bo B3pbIBO3aALLMLLEHHOM UCTIONHEHNN 1wr.
KomnmeKT MOHTaXHbIX YacTewn 1T
Pasbem (5ESDV-15P (kabenbHblit)) 2wr.
MacnopT 1 rapaHTUIAHBIN TanoH 1 3ka3.
PykoBoacTBO MO aKcrnyaTaumm 1 9k3.
Mertoayka noBepkm* 1 3Ka.

*MeToauka NOBEPKU NnocTaBndAeTcd no Tpe6OBaHVIK) 3aKas4duka.

MpumeyvaHue - WsrotoBuTenb OCTaBMsieT 3a COOOM MpaBO BHECEHUsS] OOMOMHEHWUN
B KOMMIEKTHOCTb U3aenus.

12 NapaHTUMHbIE 06A3aTenbLCTBa

12.1 WsrotoBuTenb rapaHTupyeT cooTBeTcTBMe npubopa TY npu cobrogeHuu ycrnosui
3KcnnyaTaumm, TPaHCMOPTUPOBAHUS, XPaHEHUS U MOHTaxa.

12.2 TapaHTUIAHBIN CPOK 3KCNNyaTauum — 24 MecsiLa co AHA Npoaaxu.

12.3 B cnyyae Bbixoga npubopa 13 CTposA B TeYeHWe rapaHTUMHOrO cpoka npu cobniopeHun
nonb3oBaTeneM YCroBWI JKCMnyaTaumn, TPaHCNOPTMPOBAaHUS, XpPaHEHUss U MOHTaxa npeanpusaTue-
N3roToBUTENb 00513yeTCs OCYLLECTBUTL €ro GecnnaTHbIi PEMOHT UMK 3aMeHy.

12.4 B cnyyae HeobXxoOMMOCTM rapaHTUMHOIO W MOCTrapaHTUAHONO pPeMOHTa NPOAYKLMU
nonb3oBaTeNb MOXET 06paTUTLCS B NMOOON U3 pervoHarnbHbIX CEPBUCHBIX LIEHTPOB, agpeca KOTOpbIX
npuBEAEHbI Ha calTe KOMMNaHUM WWW.OWEN.ru U B rapaHTUNHOM TarioHe.

BHumaHue!

1. FapaHTUiiHbIN TarnoH He AecTBUTENEH 6e3 WTaMna AaThl NPOAaXM U LWTaMna npoAasLa.
2. KpenexHble aneMeHTbl BKNagbiBaTb B KOPOOKY HE HYXXHO.
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MpunoxeHue A. FabapuUTHbIN YepTex

MpunoxeHue A. NaGapuUTHbIN YepTex

1, 4 - KNIEMMHUK MCKPOONACHBIX LiEneit;
2, 3 - pavem uckpobesonacbix ueneit; ,
5 - ¢dukcarop;

6 - nMuesan naHens WwwTa.

PucyHok A.1 — MaGapuTHbin yepTtexk TPM138B

Bua caapm Bup cnepeau Bua cBoky
YnnotHeHue

A
ﬁ A
0102 7 135 108, A

3

At ~25

PucyHok A.2 — MabapuTHbin YepTexxk TPM138B, ycTaHOBNEHHOIO B LT
TONWUHON 3 MM
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MpunoxeHue B. NoaknoyeHne npubopa

MpunoxeHue B. MoaknioyeHne npmubopa

B.1 Cxema pacnonoxeHus KOHTaKTOB A5 NOAKMIOYEHNS BHELLHNX CBA3ew Kk npubopy TPM138B
npeacrtaBneHa Ha pucyHke b.1.
B.2 HasHaueHve KOHTaKTOB KneMMHvka npubopa npveeaeHo B Tabnuvue B.1.

BRI EEEEEEEEEEEE]
1 14

15

28

45

B e EE I E R E R )
EIEEEE I E EE A E R R
30 44

58
IEEEEEEEEEREEEEE

Puc. B.1. Cxema pacnonoxeHus KOHTAKTOB Ha npubGope
PucyHok B.1 — Cxema pacnonoxeHusi KOHTaKTOB Ha npubope

Ta6bnuua B.1
Homep Ha3Hauenue Homep Ha3Hauenue
KOHTaKTa KOHTaKTa

1 Bbixog BY5 (H|3 KOHTaKT) 30 Bxop 5-1
2 Bbixog BY5 (+ gns LIAM) 31 Bxopa 5-2
3 Bbixog BY5 (— gns LAMM) 32 Bxopa 5-3
4 Bbixog BY6 (H|3 KOHTaKT) 33 Bxop 6-1
5 Bbixog BY6 (+ gns LIAM) 34 Bxop 6-2
6 Bbixog BY6 (— gnst LLAM) 35 Bxop 6-3
7 He 3apelicTBoBaH 36 Bxopa 7-1
8 He 3apelicTBoBaH 37 Bxopn 7-2
9 Bbixog BY7 (H|3 KoHTaKT) 38 Bxog 7-3
10 Bbixog BY7 (+ gns LIAM) 39 Bxop 8-1
11 Bbixog BY7 (— ans LIAM) 40 Bxopg 8-2
12 Bbixog BY8 (H|3 koHTaKT) 41 Bxog 8-3
13 Bbixog BY8 (+ ans LIAM) 42 Bobixog B4
14 Bbixog BY8 (— ans LIAM) 43 O6uw,. B1-B4
15 Bxog 1-1 44 O6LWwuii 3mep. cx.
16 Bxopg 1-2 45 Mutaxne
17 Bxoa 1-3 46 Mutaxne
18 Bxog 2-1 47 Bobixog BY1 (— ans UAM)
19 Bxog 2-2 48 Bbixog BY1 (+ gns LIAM)
20 Bxog 2-3 49 Beixog BY2 (— ans UAM)
21 Bxop 3-1 50 Bbixog BY2 (+ gns LIAIM)
22 Bxop 3-2 51 Bbixog BY3 (— gnsa LIAM)
23 Bxop 3-3 52 Bbixog BY3 (+ gna LIAM)
24 Bxop 4-1 53 Bbixog BY4 (— gns LAIM)
25 Bxop 4-2 54 Bbixog BY4 (+ gns LIAIM)
26 Bxoga 4-3 55 RS-485(B)
27 Bbixog B1 56 RS-485(A)
28 Bbixon B2 57 +24 B
29 Bbixon B3 58 —24 B

CxeMbl nogknoyeHns npubopa npueBeaeHsl Ha pucyHkax b.2 - B.10.




MpunoxeHue B. MoaknoyeHre npuéopa
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PucyHok B.2 — Cxema pasmeLueHus TPaH3MCTOPHLIX onTonap B npuéope
3MeKTPOMarHUTHbIX pene B npubope moaudukaumm TPM 138B-K
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PucyHok B.5 — Cxema pa3meuieHus LIAM B

PucyHok B.4 — Cxema pa3meLleHusi npMGope MomndmKauni TPM138B-1

CUMUCTOPHbIX onTonap B npuéope
moaudukaummn TPM 138B-C
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MpunoxeHue B. NoaknoyeHne npubopa

PucyHok 5.6 — O6wwasn cxema NoAKNIOYEHUA U3MEPUTENbHbIX AaTYMKOB

TC Bxop x-1 Bxopa x-1
™m +
T,°C Bxop x-2 C Bxop x-2
Bxop x-3 - Bxop x-3
a) 6)
Datunk Bxop x-1 Bxop x-1
+/\- + Aarnk +
+ Bxop x-2 Bxop x-2
Un Ry = ¢§ __
@ + Bxop x-3 Bxop x-3
B) r

PucyHok B.7 - CxeMbl NnogKnoveHUsA U3aMepUTenbHbIX aTYMKOB:
a - TepMOMeTpbI CONPOTUBIEHUs1; 6-Tepmonapbl;
B - AAT4YMK C BbIXOAHbIM cUrHanom Toka ot 0 (4) Ao 20 mA, ot 0 fo 5 MA;
I - BaT4YUK C BbIXOAHbIM CUrHaNom HanpsikeHus ot 0 ao 50 mB, ot 0 no 1 B.

b Doz b Gos

Rw1=Rw2=Rw3=Rw4=
= (100 + 0,1) Om

Ruw1 Rw?2 Rw3 Rw4
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Bxop 1-2

Bxop 1-1
— Bxop 1-3
Bxoa 2-1
Bxop 2-2
— Bxop 2-3
Bxoa 3-1
Bxop 3-2
— Bxon 3-3
Bxon 4-1
Brop 4-2
— Bxop 4-3
B1 +24B
B2 +24 B

TPM138B

PucyHok B.8 - lpumep cxeMbl NoAknioYeHUs1 akTUBHbIX gaTtyvMkoB d1 - d4.
1. NMopkntoyeHue aatymkoB d5-d8 c BbIxoaom oT 4 Ao 20 MA ocylLecTBNAETCA aHanorn4Ho.
Mutanune patuukoB d5. d6 ocywecTBnsieTcA oT kKnemmbi 29, aaTuymnkoB d7, d8 oT knemmbl 42.
2. 3anpeljaeTcsa nogknoyaTh K knemmam 27, 28, 29, 42 6onee AByX AaTYMKOB Ha OOQHY KNemMMmy

53



MpunoxeHue B. MoaknoyeHre npuéopa

— e

Bxop, X-1
Bxop X-2
Bxon X-3

PucyHok B.9 - CxeMa ycTaHOBKM NepeMbIYeK Ha HEUCNONb3yeMbI BXOA,

di d2 d3 d4
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PucyHok B. 10 - Npumep noakntoyeHUs AaTYMKOB pa3nUYHOro Tuna
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MpunoxeHue B. lNporpammupyembie napameTpbl

MpunoxeHue B. [lMporpammupyemble napameTpbl
Ta6nuua B.1 - YpoBeHb PL-0 (napaMeTpbl 06Liero HasHa4eHus1)

O6o3HayeHue [onyctvmbie

Ne TeKBCTe Ha ;.M- HanmeHoBaHue 3HAYCHMS
1 ind.t cndtE [MepnognM4HOCTb CMEHbI KaHanoB NPU LUMKITNYECKON

MHAMKaLMK, C 1-600
2 ind.r Cndr MepunognyHocTb 06HOBNEHU Hpopmaumm Ha LI, ¢ 0-60
3 ind.A cndA | CocTosiHMe LMKNMYEeCKon MHaMKaumMm nocre

nepesanycka npubopa on/ oFF
4 AL.dr AlL.dr Homep BbIXOAHOro YCTPOUCTBA ANst 0TPaboTKM cUrHana

ABAPUNA 0-8
5 ALHd RlLHd | AnutenbHocTb cpabaTbiBaHUsi BLIXOAHOMO YCTPOMCTBA

AL.dr no curHany ABAPUA, c 1-600
6 AL.St Rl St CocTosiHMe BbixogHoro yctpovictea AL.dr nocne

noctynnexus curHana ABAPUA, ¢ on / oFF
7 Cj-C ry-r Pexnm paboTbl aBTOMATMYECKON KOPPEKLMN Mo

TemnepaType cBo60oaHbIX kKoHLoB TI1 on/ oFF
8 SYSt SYar Pexum BbiBOAA Ha MHAMKALMIO «CUCTEMHbBIX OLLMGOK» on / oFF
9 bL.Ar bl .Ar Pexum 6rnoknpoBKM py4HOro ynpaBneHust on / oFF

Ta6bnuua B.2 - YpoB

eHb PL-1 (napameTpbl 06paboTkM CUrHaNoB AaTYNKOB)

O6o3HayeHue
Ne B Ha UU- HanmeHoBaHue Aonyctumeie
TekcTe 5 3HavYeHus
1 in.Fd cn.Fd | MNoctosHHas BpeMeHu undpoBoro unstpa 0-15
2 in.FG cn.FL | Monoca undposoro unsTpa 0 - 100*
3 Prt Prt CTteneHb npuopuTeTa gatynka 1-8
4 in.SH cn.5H | Koppekuus «caBur xapakTepucTukn» OT MuHyc 999
[o nntoc 9999
5 in.SL cn5L KoppeKumnsi «HaKnoH xapakTepucTukmn» 0,900 - 1,100
6 Ain.L RCnl HWwkHSA rpaHyLa nsMepeHust 4ns akTMBHOTO JaTyuka OoT MUHYC 999
no nntoc 9999*
7 Ain.H R-nH | BepxHsas rpaHuua namepeHus ans akTMBHOrO Aarymka OoT MUHyC 999
no nntoc 9999*
8 in.rd cn.rd | MocTosHHas BpeMeHu undpoBoro unbTpa npu 0-15
BbIYMCIEHUN CKOPOCTU U3MEHEHNS BXOAHOIO
napameTpa
9 in-t cn-E Tun HCX paTtuuka:
«[JaTumK OTKIHOYEH» off
«TC 100M (o = 0,00426 °C™")» tY00
«TC 50M (o = 0,00426 °C')» tY01
«TC 100M (o= 0,00385 °C")» tY02
«TC 100M (o =0,00391 °C")» tYo3
«TXK(L)» tY04
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MpunoxeHue B. lMporpammupyembie napameTpbl

OkoHuYaHue Tabnuubl B.2

OGo3HavyeHue HonycTvmbie
Ne B Ha K- HanmeHoBaHue 3HAYEHNS
TeKcTe 2
«TXA(K)» tyos
«daTumk 0...+50mMB» tyo6
«TC 50M (ox = 0,00385 °C™')» tyo7
«TC 50M (o = 0,00391°C™")» tyos
«TC 50M (o = 0,00428°C™")» tyo9
«daTumk 4...20 MA» ty10
«datumk 0...20 MA» ty11
«daTumk 0...5 MA» ty12
«Odatumk 0...1 B» tY13
«TC 100M (@ =0,00428°C")» tY14
«TC Ry =53 OM (o = 0,00426°C™")» tY15
«TNMN(S)» ty17
«TOAMN(R)» ty18
«THH(N)» ty19
«TXKK(J)» ty20
«TBP(A-1)» tY21
MNpumeyaHue - 3gecb U Janee B 3HAYEHUsIX MApamMeTpoB, OTMEYEHHbIX 3HAYKOM *, MOMOoXeHue

OECATUYHON TOYKM 3a4aeTcs Nonb3oBaTenieM B COOTBETCTBUM Cc M. 7.2.6.

Ta6nuua B.3 - YpoBeHb PL-2 (napameTpbl NOrM4yeckux YCTPOMUCTB)

O6o3HayeHue
Ne B Ha UU- HanmeHoBaHue Aonyctumeie
TeKcTe 2 3HavYeHus

1 C.SP rop 3agaHHOe 3HaYeHne KOHTPOoNMpyemoro napameTpa OT MuHyc 999
(ycTaBka) o nntoc 9999

2 HYSt HYSE 30Ha ructepesnca Komnapartopa 0,001-9999*

3 C.SP.o [ 5P o | 3oHa onepaTMBHOroO N3MEHEHUs1 YCTaBKu 0 - 9999*

4 Ht.on HEt.on MuHuManbHoe Bpems yaepxaHus BY Bo BkntoueHHOM 0-9000
COCTOsIHUY, C

5 Ht.oF HE.of | MuHnmanbHoe Bpemsi yaepxaHus BY B BbIKITHOYEHHOM 0-9000
COCTOsIHUY, C

6 dL.on di.on Bpewmsi 3agepxku BknoyeHust BY, ¢ 0-3600

7 dL.oF dl.oF | Bpems 3agepxku BblknoveHus BY, ¢ 0-3600

8 bL.St bl .St BrokvpoBka Bbixoaa B Havane paboThbl on / oFF

9 AL.t ALE BbixogHas xapaktepucTtuka J1Y
«MN3meputenb» 0
«[lMpsimon ructepesuncy 1
«OBpaTHbI rMcTepesnc» 2
«[M-06pasHas xapakTepucTmka» 3
«U-06pasHasi xapaktepuctmka» 4
«Peructpatop» 5

10 Er.St E-.St CoctosiHve BY npu aBapuu on / oFF

11 C.in Lin BxoaHowm curHan JY:
«Bxoa OTKIOYEH» 0
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MpunoxeHue B. lNporpammupyembie napameTpbl

OKOHYaHue Tabnuubl B.3

O6o3HayeHue
Ne B Ha UU- HanmeHoBaHue Aonyctumbie
TeKcTe 2 3Ha4YeHus
«Jdatunk d1-d8» 1 -8 (cooTB.)
«CpepgHee apudmeTtnyeckoe no d1, d2» 9
«CpepaHee apudmeTtnyeckoe no d1 - d3» 10
«CpepnHee apudmetnyeckoe no d1 - d4» 11
«CpepaHee apudpmeTnyeckoe no d1 - ds5» 12
«CpepaHee apudpmeTtnyeckoe no d1 - dé» 13
«CpepnHee apudmetnyeckoe no d1 - d7» 14
«CpepgHee apudmetnyeckoe no d1 — d8» 15
«PasHocTb mexay d1 n d2» 16
«PasHocTb mexay d3 n d4» 17
«PasHocTb mexay d5 n dé» 18
«PasHocTb mexay d7 1 d8» 19
«CKOpOCTb M3MEHeHNS napameTpa, KOHTPONMPYeMOoro
parymkom d1 — d8» 27-20 (cooTB.)
12 dP dP [MonoxeHne AecATUYHON TOYKN Ha LMPOBOM
WHAKaTope:
«Touka oTCyTCTBYET» 0
«Touka nocne TpeTben UMgpbI» 1
«Touka nocne BTOPOMN LNGPbI» 2
«Touka nocne nepeon LU@PbLI» 3
13 Ao.L Fo.l HwxHSAs rpaHnLa napameTpa npy ero permctpauum OoT MUHYC 999
o nntoc 9999
14 Ao.H Ro.H BepxHssi rpaHnua napameTpa npu ero perucrpaumu OT MuHyc 999
o nntoc 9999
15 C.dr L.dr MopsiAKOBbI HOMEP BbIXOLHOIO YCTPONCTBA 0-8
16 C.Lbt ClhE 3agaHHoe Bpems ans asapum LBA, ¢ 0 -9000
17 C.LbA 1 BhAR | MyHMManbHbIM ypoOBEHb M3MEHEHMS BXOAHOMO 0,001-100*
napameTpa ans asapum LBA
18 AL.oU Al ol! | MNpepynpegntenbHas curHanusaums o BknyeHun BY on/oFF
Ta6nuua B.4 - YpoBeHb PL-3 (BapuaHTbl KOHdMrypauum cxembl npubopa)
0O603Ha4YeHMe BapuaHTa HanmeHoBaHue npototuna n KoHdurypaums cxembl
B TEKCTE Ha LUN-2 OCHOBHbIE NapameTpbl
BocbMukaHanbHble aBapuiHble @] ~il~ -
CUrHanusaropsbl +=[BY1
Pr1 Pr 1 YKT38-01 [d2 }|—~{nv2}—~
Oatunku TC Cu 50 (0:=0,00426 °C ™) [d3 |-—~[nva}—~
Pr2 P2 YKT38-03 [a4 |—=[nval—~
Jatumnkn TC 100 M (0=0,00391 °C™") [d5 | =[5}~
Pr3 P-3 YKT38-03 [d6 ] "
| 6 [—={I¥6|—~
Oatumkm T «xpomenb-konenb» _—
Pr4 Pry | YKT38-10 [d7 }—~{mv7}—
Hatunku o1 4 1o 20 mA [d8 | —~[nys] -
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MpunoxeHue B. lMporpammupyembie napameTpbl

OkoHyaHue Tabnuubl B.4

0O603Ha4YeHMe BapuaHTa

HaumeHoBaHue npotoTuna u

KoHdurypaums cxembl

B TeKcTe Ha LN-2 OCHOBHbIe napameTpbl
BocbMuKaHanbHble ABYXMNO3ULMOHHbIE e
perynsitopbl m L
Pr5 PS5 | TPM38-01 ~{nv2}—~[By2
Patuanku TC Cu 50 (=0,00426 °C ™) ~[ny3}—~[BY3.
Pr6 Prb TPM38-03 [d4 |—~[nva]—~[Bva
Hataukn TC 100 M (=0,00391 °C™") [d5 |—~[v5]—~[BY5
Pr7 [ TPM38-04 —
[d6 |—~{nv6}—~[BY6
Oatymkm T «xpomenb-konenb»
Pr8 Prg TPM38-10 —’|:_E‘_ff_
Oatymku ot 4 o 20 MA -—'m—'- BY8
YeTbipexkaHanbHble
TPEXNO3ULIMOHHbIE PErynaTopbl -Tm_ [
Pr9 P-g TPM34-01 ~[(Bv2.
Datanku TC Cu 50 (0=0,00426 °C ™) -—-|:
Pr10 P-ii | TPM34-03 [Ava}—~[BY4
Oatumku TC 100 M (0:=0,00391 °C™) V5}—~[8%5
Pri1 Pr 11 TPM34-04 E&
Oatumku T «xpomenb-konenb»
Pr12 Priz | TPM34-10 -L-_ ~(By7
Jatuunku ot 4 go 20 MA BY8
OpaHoKaHanbHbIM ABYXNO3ULIMOHHBIN B,y B T T
perynsiTop ¢ BOCeMbI0 yCTaBKaMm (o] LA L2
Pr13 P13 fatunk TC Cu 50 (0=0,00426 °C ) L e
~[ny3}~[BY3
= Nya|—=[BY4
~[Ny5]—=[BY5
~[ny6}—~[BYE
(7} ~[Bv7
——~[nys]—~[BY8

MpumeyaHue - BapyaHTbl koHdurypauum cxembl npubopa Pri14...Pr99 He ncnonb3ytoTcs.

Ta6nuua B.5 - YpoBeHb PL-4 (napameTpbi o6meHa c MMK)
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MpunoxeHue B.

Mporpammupyemsie napaMmeTpbl

0603Ha4YeHue
Ne B Ha U/- HanmeHoBaHMe [OonycTumbie 3aBoackue
3HayeHus 3Ha4YeHus
TeKcTe 2
1 bPS bPS CkopocTb 06meHa (k6oza) 2,4; 4,8; 9,6; 9,6
14,4; 19,2; 28,8;
38,4; 57,6; 115,2
2 LEn 1En [nvHa crnoBa faHHbIX (6UT) 7 vnn 8 8
3 PrtY P-tY | CocTosiHne GuTa YeTHOCTU B
nocbInke
«KoHTponb no YyeTHoCTH no no
OTCYTCTBYET»
«KoHTponb no HevyeTHOMY NaputeTy» EuEn
«KoHTponb nNo YeTHOMY napuTeTy» odd
4 Sbit CheE KonuyectBo cTon-6utoB B NOCbINKe 1mnm 2 1
5 A.Len Rlen [nuHa ceteBoro agpeca (6uT) 8 nnm 11 8
6 Addr Rddr- Ba3zoBbit agpec npubopa 0-2040 (4epes 8) 16
7 n.FLt nFlLE [MapameTp He ucnonbayeTtcs,
U3MEHSITb €ro 3Ha4YEeHNs He
TpebyeTcs
8 Prot Prot MpoTokon obmeHa Owen, Modbus Owen
RTU, Modbus
ASCII
Ta6bnuua B.6 — YpoBeHb PL-5 (napameTpbl o6MeHa B ceTu)
0603Ha4YeHue
Ne B Ha HanmeHoBaHue Aonyctumbie
3HauYeHus
TeKcTe Ln-2
1 dAtA dAEAR | ®opmaT AaHHbIX, NepeAaBaeMbIX B COOOLLEHUN:
«3HaKoBOe YNCMO C OAHOCTOPOHHEN AECATUYHON CFlh
TOYKOW B IBOMYHOM BUAe»
«3HaKoBOe YNCNO C OAHOCTOPOHHEN AECATUYHON SFLd
TOYKOW B IBOMYHO-AECATUYHOM BUAE»
«YacoBor hopmat B ABONYHOM BMOE» dhvr
«YacoBo chopmaT B ABONYHO-OECATUHHOM BUAEY bLLF
«HeTtunusmposaHHoe Lienoe B 4BOMYHOM BMAE» Cnk
«HeTunusmposaHHoe Lienoe B 4BONYHO-AECATUYHOM d.int
BMae»
«MnaBatowee B |IEEE-dpopmaTe nnu ykopoyeHHoe FLt
(TpexbariToBoe) NnaBatoLLee»
«CTpokoBasi nepemeHHas» [
2 t.inC t.cnl | Moaudukatop BpemeHu:
«OT1cyTCcTBYET» no
«MpucyTcTByeT, npuuem Mnagwve 2 6avita nons YES
[OaHHbIX ABMSTCS LUMPKYNSIPHbIM BPEMEHEM Y
3 SoUr SolJ- | Adpec ysna, Ha KOTOPbI HACTPOEH hUNbLTP ot 0 go 2047
C1 CHAr THR- MepBbI CMMBON MMEHW NapamMeTpa 40 cumBornos
Cc2 CHAr THR- BTopolt cumBon MMeHu napameTpa 40 cumBornos
C3 CHAr THR- TpeTuin cCMBON UMEHU NapameTpa 40 cumBornos
C4 CHAr THR- YeTBepThIi CUMBON MMEHMW NapameTpa 40 cumBornos
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MpunoxeHue B. lMporpammupyembie napameTpbl

Ta6nuua B.7 — NMporpammupyembie napameTpbl

HanmeHoBaHue napameTtpa WUmsa Ha nHaukaTope Apnpec
/npotokone OBEH Modbus
Kopa doyHkumm 04
Kanan 1 namepurens ~ERd
NoroXXeHne AeCATUYHON TOYKM 0x0000
3HaYeHne TeMnepaTypbl Lnk 0x0001
cratyc (kof owmnbKm) 0x0002
3HayeHue Temnepatypsl float cT. cnoso 0x0003
3HayeHve Temnepartypsl float mn. cnoso 0x0004
KaHnan 2 nsmepurens rERd
NoroXXeHne AeCATUYHON TOYKM 0x0005
3HaYeHue TeMnepaTypbl cnk 0x0006
cratyc (koa owmnbKm) 0x0007
3HadveHve Temnepatypsl float cT. cnoso 0x0008
3HayeHve Temnepartypsl float mn. cnoso 0x0009
KaHnan 8 namepurens ,-l_:'"H,:{
NoNoXeHne OEeCATUYHON TOYKN 0x0023
3HaYeHWe TeMnepaTypbl cnk 0x0024
cTatyc (koA owmnBKm) 0x0025
3HavyeHve Temnepartypsl float cT. cnoso 0x0026
3HayeHve Temnepatypsl float mn. cnoso 0x0027
Kanan 1 Bbluucnurens ~[RL
NOroXXeHne AeCATUYHON TOYKM 0x0040
3HauveHue Ha Bxoge 1Y cnk 0x0041
cTatyc (koA owmnbKm) 0x0042
3HavyeHve Temnepartypsl float cT. cnoso 0x0043
3HayeHve Temnepatypsl float mn. cnoso 0x0044
KaHnan 2 Bbluucnurens LR
NoroXXeHne AeCATUYHON TOYKM 0x0045
3HaveHue Ha Bxoge JTY ink 0x0046
cratyc (koA owmnbKm) 0x0047
3HayeHue Temnepatypsbl float cT. cnoso 0x0048
3HayeHve Temnepartypsl float mn. cnoso 0x0049
Kanan 8 Bbluucnurens LR
NOroXXeHne AeCATUYHON TOUKN 0x0063
3HaueHue Ha Bxoge 1Y {nk 0x0064
craTtyc (koA owmnbKm) 0x0065
3HayeHve Temnepatypsl float cT. cnoso 0x0066
3HayeHve Temnepatypbl float mn. cnoso 0x0067
Kopn cbyHkummn 03/06
BxogHow curHan J1Y1 rIin 0x0000
BxoagHom curHan J1y2 ~in 0x0001
BxogHon curHan J1Y8 Lcn 0x0007
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MpogonxeHue Tabnuubi B.7

HanmeHoBaHue napameTtpa Umsa Ha nHaukaTope Apnpec
/npotokone OBEH Modbus
Kanan 1 YcTtaBka rep
NonoXeHne OeCATUYHON TOYKU 0x0010
3HaYeHVe ycTaBku cnk 0x0011
KaHan 1 YcraBka onepaTuBHas cymMmapHas rePse
NonoXeHne OeCATUYHON TOYKU 0x0012
3HaYeHve ycTaBku cnk 0x0013
Kanan 2 YcTtaBka rep
NonoXeHne OeCATUYHON TOYKU 0x0014
3HaYeHVe ycTaBku cnk 0x0015
KaHan 2 YcraBka onepaTuBHas cymmapHas rsPs
NoNoXeHne OeCATUYHON TOYKN 0x0016
3HauYeHve ycTaBku cnk 0x0017
KaHnan 8 YctaBka rep
NOroXXeHne AeCATUYHON TOUKN 0x002c
3HaueHne ycTaBku Crk 0x002d
Kanan 8 YcraBka onepaTtuBHas cymmapHas repe
NoNoXeHne OeCATUYHON TOYKN 0x002e
3HayeHne ycTaBku Lnk 0x002f
Kanan 1 3oHa rucrepesuca HYSE
NoroXXeHne AeCATUYHON TOYKM 0x0030
3HayeHune ructepeanca Cnk 0x0031
Kanan 2 3oHa rucrepesuca HYSE
NoroXXeHne AeCATUYHON TOYKM 0x0032
3HayeHune ructepeanca Cnk 0x0033
Kanan 8 3oHa rucrepesuca HYSE
NoroXXeHne AeCATUYHON TOYKM 0x003e
3HayeHune ructepesunca Cnk 0x003f
3anpert / paspeLyeHvie pyyHOro ynpasneHus bl .Ar 0x0040
MopsigkoBbIi HOMmep BY1 Cd- 0x0041
MopsigkoBbIn HoMep BY8 L dr 0x0048
Tok Ha Bbixoge LIAIM1 - 0x0051
Tok Ha Bbixoge LIAMS - 0x0058
Kop cyHkummn 01/05
CocTtosiHue BY 1 0x0000
CoctosiHue BY 2 0x0001
CocTtosiHne BY 8 0x0007
Mepexoa Ha npotokon OBEH 0xff00
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MpunoxeHue I'. MoaknoyeHMe TepMOMETPOB CONPOTUBIIEHUSA NO ABYXNPOBOAHOM CXemMe

MpunoxeHue I'. MogknoyeHne TEPMOMETPOB CONPOTUBIIEHUSA MO
OBYXNPOBOAHOMN CXemMe

.1 Mpu ucnonb3oBaHWM ABYXNPOBOOHOW CXEMbl MOKa3aHWs npubopa B HEKOTOPOW CTeneHu
OyayT 3aBUCETb OT M3MEHEHUs TeMMNepaTypbl Cpeabl, OKPYXKatoLLei NUHMIO CBA3N «AaT4YMK-NpuGop».
Mpuyem pas3HOCTb MeXZy AEWCTBUTENIbHbIM U MHAULMPYEMbIM 3HauyeHusamn OyaeT pacTu Kak C
yBeNnu4eHneM AmanasoHa U3MEHEeHUsi TeMrepaTtypbl, Tak U C YBEIMYEHNEM COMPOTUBIIEHUSI NIMHUM
cBsi3n. MoaTomy nepes Hayanom akcnnyaTaumm npméopa HeoGXoANMO BbIMOSIHUTL CREAYIOLME HIDKE
OencTaus.

I".2 MNpousBecT NOAKMIOYEHNE OaTyuKa Mo
[BYXNPOBOJHO/ CXeMe K COOTBETCTBYHLLEMY & 15| Bxog X-1
Bxody npubopa, aHanorMyHo TOMy, Kak 3TO
rokasaHo Ha pucyHke I, 1. t°c 16| Bxop X-2
.3 TMoaknounTb K NPOTUBOMOSIOXKHBLIM OT
npuGopa KOHLAM JIMHUM CBSI3N «JaT4MK-NpUGOp» 17| Bxop X-3
BMECTO TEpMOMETPa COMPOTUBIIEHUSI MarasuH
conpoTmenenuss Tuna MCP-63 (MnuM nodoGHbIii PucyHok I'. 1 — Cxema nogknioyeHus
€My C KNnaccom To4HOCTU He xyxe 0,05). TepMoMeTpa COnpoTUBIIEHUA No

.Cl,ByXI'IpOBO,qHOVI cxeme
.4 YcTaHOBWTb Ha MarasuHe 3HayeHwue, paBHOE COMpPOTUBIEHNIO TEPMOMETPA COMNPOTUBIIEHNA

npu Temnepatype 0 C (50,00; 53,00 wunm 100,00°0Om B 3aBMCUMOCTM OT Tuna NPUMEHSIEMOrO
naryuka).
.5 MopgaTb NMTaHne Ha Npubopbl AN COOTBETCTBYIOLLErO KaHana no nokasaHWsM MHAMKaTopa

°
LIU-1 3admKkenpoBaThb BenuUmnHy oTkrnoHeHns Temnepatypbl ot 0 C. [NonyyeHHOe OTKNOHeHWe Bceraa
[OIMKHO MMETb MOMOXUTENBbHOE 3HaYeHne, a BeNnyrHa ero byaeT 3aBnCeTb OT COMPOTUBIIEHNS NIMHUN
CBA3M «4aTymK-npmobop».

I".6 PykoBoacTBySACh ykasaHusimu n. 7.2.6, ycTaHOBUTbL AN AAHHOro Aatyvka B napametpe in.SH
(PL-1) 3HayeHue «cOBura XapakTepUCTUKMY» paBHOe, 3adUKCMpPOBaHHOE Npu BbiNONHeHun [.5

(oTknoHeHune nokadaxHuii LIX-1 ot 0 C), HO B3SITOE C MPOTUBOMOMNOXHBIM 3HAKOM.
.7 MNpoBepuTb NPaBUNLHOCTb KOPPEKLUM, OISt YEro HE U3MEHSISi 3HAYEHUsI COMPOTUBIIEHUSI Ha
MarasvHe, nepeBecTu npubop B pexum «PABOTA», U Ha COOTBETCTBYHLLEM KaHane MHAMKauuu

o o
ybeanTbcs, 4To nokadaHus nHamkaTtopa LIU-1 pasHel 0 C (c norpeluHocTbio He xyxe 0,2 C).

.8 CHATb nuTaHve c npubopa. OTCOEAVHWUTB NMHUIO CBA3W «AATYMK-Mpubop» OT marasvHa
COMPOTMBIEHNA U NOAKIIOYNTE €€ K TEPMOMETPY COMPOTUBIIEHMS.

.9 AxanormyHbim obpasom (.2 - [.8) BBECTU COOTBETCTBYIOLLY KOPPEKLUUO Ans BCeX
ocTalbHbIX TEPMOMETPOB COMPOTMBIIEHUS], KOTOpble HeobXoAMMO COoeAuHUTbL C npubopom no
AByxnpoBogHoOM cxeme. Bce paboTbl MO MOAKMIOYEHUIO AATYMKOB BLIMOMHATL NPU 0GECTOYEHHOM
npubope.
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Mpunoxenue [. OcTupoBka npubopa

MpunoxeHue . KDcTnpoBka npnéopa

[.1 O6wme ykazaHus

0.1.1 KOctnposka TPM138B 3akntovaeTcs B NPOBEAEHWM psga TEXHONOrMYECKUX onepaumn,
obecneyrBaloLLMX BOCCTAHOBIEHNE €r0 METPOSIOTMYECKMX XapaKTEPUCTUK B Cryvyae U3MEHEHUS WX
riocne AnNUTENbHOM akcnnyatauum npubopa.

BHumaHue! HeobxoaMmocTb NpoBEAEHUS IOCTUPOBKU OMpedensieTcst Mo pe3ynbTatam MoBEpKu
npubopa M [OMKHA  MPOWM3BOAWUTLCA  TOMBbKO  KBaNMUUMPOBAHHBIMKM  cheumanuctTamu
METPOIIOrMYECKUX CIyXD, OCYLLECTBSIOLMX STy NOBEPKY.

[.1.2 OcTrpoBKa BbINOHAETCS NPV NOMOLLM 06pa3LioBbIX MCTOYHUKOB CUTHANOB, MMUTUPYIOLLMX
paboTy OaT4MKOB M MOAKIOYAEMbIX BMECTO HUX K KOHTakTam «Bxoa 1» npubopa. Bo Bpewms
IOCTUPOBKM NPUOOP BbIYUCNSIET COOTHOLIEHWS MeXAy MNOCTYNMBLUMMU BXOAHLIMU CUrHanamum wu
CUrHanamun CooTBETCTBYIOLLMX OMOPHbIX TOYEK CXeMbIl. BblunCrEeHHbIe COOTHOLLEHNS (KO3 dNLIMEHTBI
IOCTUPOBKW) 3anucbiBalOTCH B SHEPrOHE3aBUCUMYKD NaMmsiTb WM UCMOMb3YTCA kak Gas3oBble npu
BbINOMHEHUM BCEX AallbHENLLNX pacHeToB.

Pe3ynbTaTbl, MONyYeHHbIE NpU OCTUPOBKE BxoAda 1, aBTOMaTUYECKN PacrnpoCTPaHsIOTCs Ha BCe
BxoAbl npubopa.

0.1.3 Ecnu no kakMM-HMbyapb NpuyMHaM BbIMUCIEHHOE 3HaYeHue KoahmumMeHTa BbIXOAUT 3a
rpaHuLpbl, YCTaHOBMEHHbIE ANs Hero npu paspaboTtke npubopa, Ha wHaukatop LIU-4 BbiBOgnTCA
coobweHve B Buae 3actaBku Gt. lMpu nosBneHun Takoro cooblieHus crnedyeT BHUMATENbHO
NpOBEpUTbL COOTBETCTBME MOAKIOYEHHOrO K KOHTakTam «Bxoa 1» MCTOYHMKa curHana, 3agaHHoMy
TMNY nepBMYHOrO npeobpa3oBaTens, MNPaBUIILHOCTb CXEMbl MOAKMIOYEHUs,, a TaKkke 3HayeHue
3aflaHHOrO NSl t0CTUPOBKM curHana. [locne ycTpaHeHusi BbISIBMEHHbIX 3amMeyvaHui onepaumio
IOCTUPOBKY CriedyeT NOBTOPUTD.

0.1.4 OctvpoBka NPOBOAUTCH WHAMBMAYanbHO AN CReaylowmx  rpynn  NepBUYHbIX
npeobpa3oBartenen:

* TEPMOMETPOB COMPOTUBIIEHMS CO 3Ha4YeHneM R, paBHbIiM 50,0 Owm;

® TEpMOMETPOB CONPOTUBIIEHMUS CO 3Ha4YeHnem R, paBHbiM 100,0 Owm;

o Tepmonap Tmna TXK (L), TXA (K), THH (N), TXKK (J), a Takke aKTMBHbIX 4aTYNKOB C BbIXOAHbBIM

curHanom ot 0 go 50,0 mB;

Tepmonap tina TN (R), TMM (S) u TBP (A-1);

aKTMBHbIX AAaT4YMKOB C BbIXoAHbIM curHanom ot 0 go 1,0 B;

aKTMBHbIX AATYNKOB C BbIXOAHbIM curHanom ot 0 go 5,0 MA;

aKTUBHbIX AATUYMKOB C BbIXOAHbIM curHanom oT 0 go 20,0 MA 1 ot 4 go 20,0 mA.
Mpy aTtom KO3VLUMEHTbI, MOMy4eHHble Mocrne HCTUPOBKM ofdHoro (moboro) nepBUYHOrO
npeobpasosBatens u“3 BbIOPaAHHOW rPyMMbl, aBTOMATUYECKN PacnpOCTPaHSAIOTCA Ha BCe OCTanbHble
npeobpasoBaTenu 3TON rpynnbl.

Kpome ykasaHHbIX rpynn nepBuyHbIX NpeobpasosaTenei, B npubope npegycMoTpeHa CcTMpoBka
JatyvMka TemrepaTypbl CBODOAHBIX KOHLOB Tepmonap, a Takke I0CTUPOBKa  BbIXOAHbIX
LundpoaHanoroBbix npeobpasoBaTtenent «mnapameTp-Tok» (Ans Moaudukaumin npubopos, roe B
KavecTBe BY ucnonbsytotca LIAM).

MpumeyaHue - Ha npakTuke, IOCTUPOBKY LENecoobpasHO BLIMOMHATL TONMbKO AN TeX rpynn
nepBUYHbIX Npeobpa3oBaTenei, KOTOpbIe UCMOSL3YITCS NPU SKCMyaTaumu.

0.1.5 Tllepenq npoBegeHWemM OCTUPOBKM YCTaHOBUTbL Ans  gaTtuuka datl  3HaveHue
KoppekTupytoLlero napametpa in.SH (PL-1) paBHoro «0,0», a napametpa in.SL (PL-1) paBHoro
«1,000».

[0.1.6 Tpu npoBegeHun paboT MNO OCTMPOBKE npubopa cobnogate Mepbl HesonacHocTH,
N3NOXeHHble B pasfene 4.
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0.2 OcTupoBka npubopa ans pa6oTsl ¢ gatymkammu TCM 50M 1 TCI 500
[.2.1 MoaknounTtb K KOHTakTam «Bxop 1»

npvbopa BMeCTO faartumka marasuH MCP-63 TPM138B
conpotmereHns tmna MCP-63 (v nogobHbIv O O

eMy C kKknaccoMm TovHOCTM He Xxyxe 0,05),

yCTaHOBMB Ha HeMm 3HayeHue 50,000 Om. 15
CoepuHerne npubopa [ MarasmHoOM

npou3BoaMTb MO  TPEXNPOBOAHOW  CXeme O O Rx| 16 BX04 1
coeanHenns (pucyHok [.1). ConpoTuBneHus

NPOBOAOB JIMHUW AOSKHbI ObITb CTPOrO paBHbI & 17

Opyr Apyry W He [OMKHbl MpeBbilaTh O O

3HayeHus 15,0 Om.
[.2.2 MNopatb nuTaHne Ha Nnpubop 1 ycTaHOBUTL
ans pgatymka datl B nmapametpe in-t (PL-1)
noboe u3 3HayeHun «01x», «07», «08» wunun
«09», cooTBeTCTBYIOLEE LMPOBOMY KOAY Ansi
pabotbl TPM138B ¢ ogHUM M3 NepeYncrneHHbIx
nepBUYHBIX Npeobpa3oBaTenei.

Mepesectn npubop B pexum «PABOTA» u yepe3 5 - 10 cek NMPOKOHTPONMpoOBaTh MOKa3aHusi
LUWU-1 Ha kaHane, K KOTOPOMY MOAKMIOYEH Mara3viH COMPOTUBMEHWN. OTW MOoKa3aHUst JOMMKHbI ObITb

pagHbi (0,0 £ 0,2) C.

PucyHok [1.1 — CxeMa nopknoYeHUsi marasmHa
CONpPOTUBNEHUI NPU KOCTUPOBKE

Ecrn abcontoTHasi NOrpeLuHoOCTb w2 | C puc. 6.1
°
n3mMepeHun B 9ToM Touke npeBblwaeTr 0,2 C, L! I‘_b,-l
BbIMOMHUTL Onepauun, ykasaHHble B [1.2.3 - -
MPO.
A.24. wr [
0.2.3 Tpoussectn OCTUPOBKY npudopa, J=7=py
BbIMOMHAS [EWCTBMA B MOpsAke W nocre- o
[0BaTenbHOCTH, YKkasaHHble Ha pucyHke [1.2.
Mo okoHYaHWKM CTUPOBKU NPUBOP BLIBOAUT w2 §
Ha wuHaukatop LMW-2 BbluucneHHoe 3HaveHune ,_ FOTOBHOCTS K NPOBEAEHHIO 0CTUPOBKH
KO3(hPULMEHTA, KOTOPLI MOXET OblTb 3aHECEH B
3HEProHe3aBUCKMYIO MaMsTb NPU YCHOBUM, YTO um-2
Ha uHaukatope LUWM-4 oTcytcTByeT 3acTtaBka Gt.
3anuncb Nony4eHHoro KoadduumneHTa ICTUPOBKU w2 | 5 - 60 (5 sasuomoct or kon 4t nowGopa)
B NamMsATb  MPOU3BOAUTCS  HEMNpEpPbIBHbIM ’
= JHAYEHWE KOPPULMEHTA KOCTUPORKN
nPor.
OIMUTENbHBIM - HaXKaTUEM  KHOMKU (mo uM-2 Haxatb Ha 3 ... 5 ¢
nosieneHunsi Ha LIN-2 3actaskn CLb). |er’_ b,_l
[0.2.4. MNpon3BecTn NpoBepKy pe3ynbTaToB v
HOCTVPOBKY, KOHTpOnupys (B pexume BHXOA
«PABOTA») nokasanus LIUA-1, koTopble AOMKHbI [-—
o PAEOTA
ObITb paBHbl (0,0 £ 0,2) C.
[0.2.5. CHaATb nuTaHMe c npubopa u PucyHok [1.2 — Cxema npoBeaeHus
OTKIMOYUTb OT HErO Mara3uH CONPOTUBIEHWUNA. locTUpoBKM Nnpubopa
AnA paboTbl C NEPBUYHbLIM
npeo6pa3oBartenem

0.3 KOcTupoBka npubopa ans pa6oTkl ¢ gatyMkammu TC 100M 1 TC 1000
[0.3.1 YcTaHOBUTbL Ha MarasvHe 3HadeHue conpoTtusneHus, pasHoe 100,00 Om.
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[.3.2 NopaTtb NuTaHne Ha npubop u 3aaaTtb B napameTtpe in-t (PL-1) ntoboe ns 3HaueHnn «00»,
«02», «03» nnn «14».
[1.3.3 BboinonHutb gencreus, aHanornyHble [.2.3 - [1.2.4.

0.4 lOctupoBka npubopa Ans pa6oTtbl ¢ Tepmonapamu tTuna TXK(L), TXA (K), THH(N),
TXK(J), a Takxke aKTMUBHbIMU AaTYMKaMu € BbIXoAaHbIM curHanom ot 0 o 50,0 MB

[0.4.1 MogkniounTb K KOHTakTam «Bxog 1»
npnbopa BMECTO TepMonapbl MOTEHLMOMETP nn-63 TPM138B
noctosiHHoro Toka [M-63 nnu aHanorM4HbIN emy o 16] Bxop 1-2
MCTOYHUK OBPa3sLOBOrO HaMPSHKEHUS C KNaccom
TOYHOCTM He xyxe 0,05. CoeaunHeHne npubopa ¢ /_I\ - @ 17| Bxog 1-3
NMOTEHLUMOMETPOM  BBIMOMHATE MO CXeMme,
npuBefdeHHon Ha pucyHke [1.3, ¢ cobniopgeHnem
MONSAPHOCTM MOAKMIOYEHUSI.

YcTaHoBUTb Ha BbIxode MOTeHUMomeTpa
HanpshkeHve 40,29 MB (3TanoHHoe 3HauveHue
40,292 mB).

[.4.2 Mopatb nNuTaHne Ha npubop ¥ ycTaHoBWUTbL ANs Aartyuka datl B napametpe in-t (PL-1)
noboe n3 3HaveHun «04», «05», «19», «20», cootBeTcTBylOUlee paboTe TPM138B c ogHon u3
nepeyncneHHsix Tepmonap, unum «06», cooTBeTCTBylOWEee paboTe € akTMBHbIM AaTtyvMkom oT 0 go
50,0 mB.

Ecnu 3apanHbI B napameTpe in-t (PL-1) kog cooTBeTcTBYET paboTe ¢ TepMonapow, OTKIIOYNUTL
paboTy ee aBTOMaTUYECKON KOPPEKLIMK NO TeMrnepaType cBOOOAHBIX KOHLIOB, YCTAHOBMB B NapaMmeTpe
Cj-C (PL-0) 3HaueHve «OFF».

Ecnu 3agaHHbI B napameTpe in-t (PL-1) kog cooTBeTCTBYET paboTe C akTUBHbLIM AaTynkoM oT 0
no 50,0 mB, yctaHoBuTb ans Hero B napametpe Ain.L (PL-1) 3HayeHve «0,0», a B napameTpe Ain.H
(PL-I) — 3nayeHmne «50,0».

MepeBecTtu npnbop B pexum «PABOTA» 1 Yepe3 5 - 10 cek NPOKOHTPONMPOBaTh NOKa3aHus
LU-1 Ha kaHane, K KOTOPOMY MOAKMOYEH NOTEHLMOMETP MOCTOSIHHOTO TokKa. OTW NokasaHWs JOMKHbI
ObITb paBHbI CNEAYIOLLMM 3HAYEHWSIM:

PucyHok [1.3 — Cxema nogkntoyeHus
noteHunometpa MM-63 npu rocTupoBKe

o

. npu pabote c Tepmonapon TXK (L) — (500,0 £ 1,0) C;
. npu pabote ¢ Tepmonapon TXA (K) — (975,0 £ 1,0) oC;
. npu pa6ote ¢ Tepmonapoi THH (N) — (1105,8 + 1,0) OC;

o

. npu pabote ¢ Tepmonapon TXK (J) — (718,6 + 1,0) C;

. npu paboTte c akTUBHbIM Aatynkom — (40,29 + 0,05) mB.

Ecnu norpelHocTb M3MepEHUIA B 3TON TOYKE MpEBLILLIAET NPUBEOEHHYHO BEMWUYUHY, BbINOMHUTL
onepauuu, ykasaHHble B nogpasgenax [.4.3 n [.4.4.

[1.4.3 Mpow3secTu I0CTUPOBKY Npnbopa, BbINOMNHAS AEACTBUS B NMOPSiAKE U NOCNeAoBaTeNbHOCTY,
yKa3aHHbIX Ha pucyHke [.2.

Mo OKOHYaHWM CTUPOBKM NpMBop BbIBOAUT Ha MHAMkaTop LIWU-2 BbluucneHHoe 3HayeHue
KO3 MLMEHTa, KOTOPbIN MOXET ObiTb 3aHECEH B 3HEProHE3aBUCHMYI NamsATb NPU YCNOBUK, YTO Ha
nHoukatope LIM-4 otcytctByeT 3actaBka Gt. 3anvch nonyYeHHOro KoaddvumMeHTa KCTUPOBKU B

nPor.
namsiTb NPOU3BOAUTCS HEMPEPbLIBHBIM ANUTENbHBLIM HaXaTUEM KHOMKM (0o nosieneHus Ha LINU-2
3actaBku CLbr).

[.4.4. MNpounsBecT NpoBeEPKY pe3ynbTaToB HCTMPOBKW, KOHTponupys B pexuMe «PABOTA»
nokasanus LIX-1, koTopble AOmKHBI ObITe paBHbI 3HAYEHWAM, YKadaHHbIM B [1.4.2.

BHumanue! lMpu BbinonHeHun [.4.2 -[.4.4 BbIXOQHOE HaMpshkeHWe noTeHUMoMeTpa AOSMKHO
OCTaBaTbCA HEM3MEHHBIM 1 paBHbIM 3Ha4YeHuto, 3agaHHoMy B [1.4.1.
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[.4.5 CHsiTb nuTaHue ¢ npubopa un oTknounTb OT «Bxopa 1» noteHumnometp MM-63.

.5 OcTtupoBka npubopa ansi pabotbl ¢ Tepmonapamu Tuna TIM (S), TMM (R) n TBP (A-1)

[.5.1 MNopakntounTts K «Bxoay 1» npubopa BMeCTo Tepmonapbl NOTEHLMOMETP MNOCTOSAHHOMO TOKa
MM-63 vnu aHanorM4YHbIN eMy UCTOYHMK OOPa3LIOBOrO HarpsiKeHUst C KMacCOM TOYHOCTU HE XyXe
0,05. CoeaunHeHune npubopa ¢ NOTEHUMOMETPOM BbIMOSHATL MO CXeMe, NpUBEAEHHON Ha pucyHke [.3,
¢ cobnogeHneM NonsapHOCTU NOAKIOYEHNS.

YcTaHOBUTL Ha Bbixode noTeHuuomeTpa HanpsbkeHune 20,15 mMB  (3TanoHHoe 3HauveHue
20,146 mB).

[.5.2 Mopatb nNuTaHne Ha npubop ¥ ycTaHoBWUTbL ANs Aartyuka datl B napametpe in-t (PL-1)
noboe n3 3HaveHun «17», «18» wmrm «21», cooTBeTcTBylowee pabote TPM138B c opHom u3
nepeyncreHHbIX Tepmonap.

OTkntounTb paboTy aBTOMATUYECKON KOppeKuMWM Tepmonapbl No Temrepatype cBOGOAHbIX
KOHUOB, ycTaHoBumB B napameTtpe Cj-C (PL-0) 3HayeHne «OFF».

Mepesectn npubop B pexum «PABOTA» n yepe3 5 - 10 cek npokoHTponupoBaTth Ha LIU-1
noka3aHus TOro kaHamna, K KOTOPOMY MOAKITIOYEH MOTEHLUMOMETP MOCTOSIHHOIO TOKa. JTW nokas3aHus
[OIMKHbI ObITb PaBHbI CrEAYIOLLMM 3HAYEHNSM:

e npwu pabote ¢ Tepmonapon T (S) — (1908,0 + 2,0) C;

o

e npu pabote c Tepmonapon TMIM (R) — (1694,8 + 2,0) C;

e npu paboTe ¢ Tepmonapon TBP (A-1) — (1269,8 £ 2,0) C.

Ecnu norpelHocTb M3MePEHUIA B 3TON TOYKE MpPEBLILLIAET NPUBEOEHHYHO BEMWUYUHY, BbINOMHUTL
onepauwuu, ykasaHHole B [.4.3 n [1.4.4.

[1.5.3 Mpomr3BecTu I0CTUPOBKY Npnbopa, BhINOMHAS AENCTBUS B NMOPsiAKe U NOCNeAoBaTeNbHOCTY,
yKa3aHHble Ha pucyHke [0.2.

Mo OKOHYaHWM CTUPOBKM NpMGOpP BbIBOAUT Ha WHAMKaTop LIU-2 BbluucneHHoe 3HayeHue
KO3 umLMeHTa, KOTOPbIN MOXET ObiTb 3aHECEH B 3HEProHe3aBUCHMYI0 NamMSATb NPW YCNOBUK, YTO Ha
nHoukatope LIU-4 otcyTtcTByeT 3actaBka Gt. 3anvcb nonyyeHHOro KoagdvumMeHTa HCTUPOBKM B

nPor.
namsiTb NPOM3BOAUTCSI HEMPEPBLIBHBLIM ANUTENbHBIM HaXKaTUEM KHOMKK (no nosiBneHus Ha LIN-2
3actaBku CLbr).

[0.5.4 TlpoussecT NpoBepKy pe3ynbTaToB tOCTUPOBKM, KOHTponupys (B pexume «PABOTA»)
nokasanus LIU-1, koTopble AOmKHbI ObITe paBHbI 3HaYEHWAM, YKadaHHbIM B [1.5.2.

BHumaHue! lMpu BbinonHeHun pabot no 0.5.2 - [.5.4 BbIXOQHOE HaNpsPKEHUE MOTEHLMOMETPa
AOIMKHO OCTaBaTbCA HEN3MEHHbIM U PaBHbLIM 3HaYeHWto, 3agaHHomy B [1.5.1.

[.5.5 CHATb nuTaHune ¢ npubopa n oTkmtounTb oT «Bxoaa 1» noteHumomeTp IMM-63.

.6 OcTupoBKka faTyMka TeMnepaTtypbl CBO60AHbIX KOHLIOB TepMonap
[1.6.1 MopgkniounTb, cobniofasi NONSPHOCTb CoeanHeHns, K «Bxoay 1» cBoboaHble KOHLbI Nobor
13 otrpagyvpoBaHHbix Tepmonap Tuna TXK(L), TXA (K), THH (N) unn TXK (J). Momectuts paboumin

cnan Tepmonapsl B COcyq C BOOHO-NEeAsHON cmecblo (TemnepaTypa cmecu 0 C).

[1.6.2 Mopatb nNuTaHne Ha npubop ¥ ycTaHoBWUTbL ANs Aatyuka datl B napametpe in-t (PL-1)
3HayeHve, COOTBETCTBYHOLLEE TUMY NOAKMIOYEHHON Tepmonapsl (CM. Tabnuuy B.2).

Bknountb aBTOMaTuueckyto koppekuuio SOC Tepmonapbl no TemnepaTtype ee cBoBOAHbIX
KOHUOB, ycTaHoBumB B napameTtpe Cj-C (PL-0) 3HauyeHne «on».

66



Mpunoxenue [. OcTupoBka npubopa

[0.6.3 TlepeBectn npubop B pexum
«PABOTA» 1 uyepe3s 20 MWHYT NpOM3BECTU um-2 §~ C pue. 6.1
IOCTUPOBKY AaTyvka Temnepatypbl CBOGOAHbIX T l'.'h"

KOHLOB, BbINOMHWB [OEWUCTBUS B nopsagke wu

nocrefoBaTenbHOCTY, yka3aHHOM Ha | fmeor| _____________ :
pucyHke [.4. . HaGop koga |

Mo oKoHYaHMW CTUPOBKN NPUGOP BLIBOAUT AOCTYTAK b
Ha wHgukaTop LWU-2 BbluMCneHHOe 3HaveHue E napauefrpau !

TemnepaTtypbl CBOOOAHLIX KOHLOB Tepmonapbl,
KoTopas (B Ka4ecTBe OMOPHOW BEMUYUHBI) MOXET
OblTb 3aHeceHa B 3HEProHe3aBMCUMYIO MaMsATb
npu ycrnosBuu, 4YTO Ha wHaukatope LWN-4
oTcyTcTByeT 3actaBka Gt. 3anucb nonyyeHHoro
KoadpmLUmeHTa OCTUPOBKN B NamsiTb MPOU3BO-
ANTCA  HEeNpepbiBHbIM ANUTENbHBIM - HaxaTuem

um-2 5 - 60 ¢ (B 3aBucuMOCTU 0T KondurypaLyn npuGopa)
nPor. 3HAYEHWE TeMnepaTypsl
KHOMKM (8o nosiBneHus Ha LUN-2 3acTtaBkm Xxm = pamumka ceoBOoaHbIX KOHLOB TIT
CLbr). umn-2 HaxatbHa 3 ... 5¢

[.6.4 lponsBecTn NpoBepKy pe3ynbTaToB o
FOCTUPOBKY, KOHTpONupys (B pexvime |l_ Lbr |

«PABOTAY) nokasaHusa LIU-1, koTopble 4OMKHbI

N
ObITb paBHbl 3HayeHnto 0 C ¢ abcontoTHoWM

o Pexxiam
norpeLIHocTbIo He Xyxe 1,0 C. PABOTA ]

PucyHok [1.4 — Cxema npoBepeHus
HOCTMPOBKM AaTyMka cBo6oAHbIX kKoHuoB Tl

A.7 FOctupoBka npubopa Ansa paboTkl ¢ aKTMBHLIMK AaTtymkamu ot 0 o 1,0 B

0.7.1 MNopknounTtb K kKOHTakTam «Bxopg 1» npubopa BMecTo fAaTyvka KoMnapaTop HanpsbkeHWui
Tuna P3003 (Mnu nogobHbI eMy MCTOYHMK 0OPas3LOBOr0 HamnpsXXeHUsi C KIacCoM TOYHOCTU He XyxXe
0,05) B cOOTBETCTBMU CO CXEMOW NpUBEAEHHON Ha pucyHke [.5.

[.7.2 Mopatb nNuTaHne Ha npubop ¥ ycTaHoBWUTbL Ans Aartyuka datl B napametpe in-t (PL-1)
3HadeHne «13», cooTBETCTBYIOLEE LMPpoBOMY koay aAns pabotsl TPM138B c akTMBHBIM AaTYMKoM
or 0 go 1,0B. OpgHoBpemeHHO ycTaHoBMTL B napameTpe Ain.L (PL-1) 3HaueHnue «0,0», a B
napametpe Ain.H (PL-l) — 3HaueHne «100,0».

3apgaTtb Ha BbIXOAE komnapaTopa

HanpsbkeHne NocTosiHHOro Toka 1,000 B. P3003
MepeBectn npubop B pexum «PABOTA» u TPM138B
Yyepes 5-10 ¢ npokoHTponMpoBaTh nokasaHua LIU- + &F 16| Bxop 1-2
1 Ha KaHane, K KOTOPOMY MOAKIOYEH KoMMapaTop. Ux
3TV nokasaHus AoMmkHbI BbITh paBHbl (100,0 + 0,2) - & 17| Bxop 1-3
%.
Ecnu norpelHocTb M3MepeHuidi B 3TOW TOYKe
npeBsbilaeT NpuBegeHHOEe 3Ha4YeHve, BbINOMHUTb PucyHok [1.5 — Cxema nopknioyeHus
onepauuu, ykasaHHble B [1.7.3 - 1.7 4. KOMMnapaTtopa HanpsXXeHusi Npy CTUPOBKe

[1.7.3 Mpown3BecTu I0CTUPOBKY Npnbopa, BbINONHAS AENCTBUS B NMOPsiAKe U NOCNeaoBaTenbHOCTY,
yKa3aHHble Ha pucyHke [0.2.

Mo okoH4YaHWM CTUPOBKM MpUGOP BbLIBOAMT Ha wHAukaTop LU-2 BblMMcneHHoOe 3HadeHve
KO3(hPULMEHTA, KOTOPLIN MOXET BbITb 3aHECEH B 3HEPrOHE3ABUCHUMYI NaMsiTh NPU YCNOBUK, YTO Ha
nHoukatope LIU-4 otcyTtcTByeT 3actaBka Gt. 3anvcb nonyveHHOro KoadduvumMeHTa HCTUPOBKM B
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nPOT.
namsiTb NPOU3BOAUTCS HEMPEPbLIBHBIM ANUTENbHBLIM HAXXaTUEM KHOMKM (0o nosieneHus Ha LIN-2
3actaBku CLbr).

[.7.4 MNpowusBecT nNpoBepKy pe3ynbTaToB KCTUPOBKWU, KOHTponupys (B pexume «PABOTAY)
noka3aHus LIU-1, kotopble fomkHbl 66iTe pasHbl (100,0 +0,1) %.

[1.7.5 CHATb nuTaHne ¢ npubopa 1 OTKIMOYMTb OT HEFO KOMMNAapaTop HanpsHKEHUS.

.8 FOcTupoBka npnbopa ans paboTbl ¢ akTUBHbIMK gaTynkamm ot 0 o 5,0 mA
0.8.1 Togknountb K KoHTakTam «Bxog 1»

npubopa BMecTO AaTumKa kanubpaTtop TOoka TUna n321 TPM138B
M321 (unn nogoGHbLI eMy C KNaccoM TOYHOCTU He + &
xyxe 0,05) B COOTBETCTBUN CO CXEMOIA, NPUBEAEHHOI I 16| Bxop 1-2
Ha pucyHke [1.6. X

[1.8.2 MNopgaTe nuTaHue Ha Npubop 1 yCTaHOBUTL - F— 17| Bxon1-3
ans aatyuka datl B napametpe in-t (PL-1) 3HaveHune _
«12», cooTBeTCTBylOLEE UMPPOBOMY KoaQy nAns R1 _(1 0010,1) Om

pabotbl TPM138B ¢ aktMBHbIM gatymkom oT 0 go
5,0 MA. OgHOBpPEMEHHO YCTaHOBWUTbL B MapameTpe
Ain.L (PL-1) 3HayeHue «0,0», a B napameTtpe Ain. H
(PL-1) — 3HayeHve «100,0».

B3apatb Ha Bbixoge kanubpatopa 1ok 5,00 MA.

Mepesectu npubop B pexum «PABOTA» 1 yepe3 5 - 10 cek NPOKOHTPONMPOBATL NOKa3aHWsi
LIN-1 Ha kaHane, kK KOTOPOMY MOAKIIOYEH KanubpaTop Toka. AT NokasaHWUsi JOMKHbI ObiTb paBHbI
(100,0 £0,2) %.

Ecnu norpelHoCTb n3MepeHuii B 3TON TOYKe MpeBbILLIAET NpUBEAEHHOe 3HaYeHWne, BbINOMHUTD
onepauwuu, ykasaHHble B [1.8.3 - [1.8.4.

[1.8.3 Mpom3BecTu OCTUPOBKY Npubopa, BbINONHAS AEACTBUSI B NMOPSiAKE U NOCNEA0OBaTENbHOCTY,
yKa3aHHble Ha pucyHke [.2.

Mo OKOHYaHWM CTUPOBKM NpMBop BbIBOAUT Ha WHAMkaTop LIW-2 BbluucneHHoe 3HayeHue
KO3 PULMEHTA, KOTOPLIN MOXET ObiTb 3aHECEH B 3HEPrOHE3aBUCHUMYIO NaMsiTb NPU YCNOBUK, YTO Ha
nHaukatope LIU-4 oTcytcTtByeT 3actaBka Gt. 3anvcb MonyvyeHHOro KoadduuMeHTa CTUPOBKM B

PucyHok [1.6 — CxeMa noaknroyeHust
MarasuHa ConpoTMBIIEHUNA Npu
HOCTUPOBKe

nPor.
namsiTb NPOU3BOAUTCS HEMPEPbLIBHBIM ANUTENBHBLIM HaXXaTUEM KHOMKM (0o nosieneHus Ha LINU-2
3acrtaBku CLbr).

[1.8.4 TMponsBecT MpOBEPKY pe3ynbTaToB IOCTUPOBKM, KOHTponupys B pexvume «PABOTA»
nokasaHus LIU-1, kotopble gomkHbl 6biTb paBHbl (100,0 + 0,1) %.

[1.8.5 CHsiTb nuTaHue ¢ npubopa 1 OTKINYMTb OT HEro kKanmbpaTop Toka.

0.9 KOctupoBka npubopa Ans paboTbl C aKTUBHbIMUK AaTtyukamu ot 4 go 20,0 MA n ot 0 oo
20,0 A

[.9.1 MopkmtounTb K KOHTakTam «Bxom 1» npubopa BMecTo JaTyvka KanubpaTtop Toka Tvna
M321 (unn nopobHbIM emy C KrmaccoMm ToyHocTu He xyxe 0,05) B COOTBETCTBUM CO CXEMOW,
npuBeaeHHOW Ha pucyHke [.6.

[1.9.2 Mopatb nNuTaHne Ha npubop ¥ ycTaHOBWUTbL ANs Aartyuka datl B napametpe in-t (PL-1)
3HadeHne «10» unu «11l», cooTBeTCTBYIOLWEE LMdpoBOMYy koay Ans pabotel TPM138B ¢ ogHum u3
nepeyncneHHbIX NepBuYHbLIX npeobpasoBaTenen. OQHOBpPeMeHHO ycTaHoBUTL B napameTtpe Ain.L
(PL-1) 3HayeHue «0,0», a B napameTtpe Ain.H (PL-I)- 3HayeHne «100,0».

3apaTb Ha BbIxoge kanubpatopa Tok 20,00 MA.
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MepeBectu npubop B pexum «PABOTA» 1 yepe3 5 - 10 cek NPOKOHTPONMPOBATb NOKa3aHUsi
LIN-1 Ha kaHane, K KOTOPOMY MOAKMIOYEH kanmbpaTop Toka. TV NoKasaHWs AOMKHbI ObiTb paBHbI
(100,0 £0,2) %.

Ecnu norpewHocT M3MEpPEeHnn B 9TOW TOYKE MPEeBbILAeT yKa3aHHOe 3HayeHue, BbiMOMHUTbL
onepauwuu, npusegexHble B [.9.3 n [1.9.4.

[1.9.3 Mpomn3sBecTu OCTUPOBKY Npubopa, BbINONHAS OEACTBUSI B NMOPSiAKE U NOCNEA0OBATENbHOCTY,
yKasaHHbIX Ha pucyHke [1.2.

Mo OKOHYaHWM CTUPOBKM NpMGOp BbIBOAUT Ha uHAvKatop LIU-2 BbluucneHHoe 3HayeHue
KoadppuLmeHTa, KOTOPbIN MOXET ObiTb 3aHECEH B SHEProHe3aBMCHMMYIO NaMsTb MPW YCIOBUK, YTO Ha
nHgvkatope LIU-4 otcytcTByeT 3actaBka Gt. 3anucb monyveHHOro KoadpdpuumeHTa OCTUPOBKM B

nPOr.
namsATb NPON3BOANTCS HEMPEPbLIBHBIM ANUTENbHBLIM HaXXaTUeM KHOMKM (no nosiBnexus Ha LU-2
3acrtaBku CLbr).

[0.9.4 TlpoussecT NpoBepKy pe3ynbTaToB tOCTUPOBKM, KOHTpomnupys (B pexume «PABOTA»)
nokasaHus LIX-1, kotopble gomkHbl 6b1Tb paBHb! (100,0 £0,1)%.

[1.9.5 CHsiTb nuTaHue ¢ npubopa 1 OTKINYMTb OT HEro KanmbpaTop Toka.

[.10 FOcTMpoBKa BbIXxoAHbIX L4udpoaHanoroBbix Nnpeo6pasoBartenen «napaMeTp-TOK»

[.10.1 KOctupoBka npoBoAUTCS TONbKO ANs MoAaudukaumin npubopoB, OCHALLEHHbIX B KAYeCTBE
BY uudpoaHanoroebiMy npeobpasoBaTensiMu «napaMmeTp-TOK» C BbIXOOHbIM TOkOM OT 4 o 20 MA.
KOcTupoBKa BbINOMHAETCA MHAMBUAYyanbHO Ans kaxgoro LIAIM B nopsigke v nocrnegoBaTenbHOCTH,
npueeaeHHon B [. 10.2 - 0.10.4.

BHumaHue! [o Hauyana toctupoBku B napametpax AL.t (PL-1) Bcex JIY gomkHo ObiTb
yCcTaHOBMNEHO 3HayeHne «0» (paboTta B pexume « ASMEPUTEb»).

0.10.2 Mogknounts K BbIXOAY, TPM138B
BblbpaHHoOro Ansa toctuposku LIAM, marasuH R=400...500 Om

conpotvenenns  Tuna  MCP-63  (unm | [BeixonBYx()
NofoBHBIN EMY C KNAacCOM TOYHOCTM HE XyXe Buxon BYX( )
0,05) u noTeHUMOMETP MNOCTOSIHHOrO TOKa 2] 248
Tnna [M-63. MNogknoyeHne npousBoaUTb
no cxeme, MNpPeACTaBMEHHON Ha pPUCYHKe \] 13] -248
A7 -] 4 2

YcTaHoBUTb Ha marasvHe -

OO

conpoTvBrieHnst  3HadeHne 4.0000M 1 OR®,
nogaTb NUTaHWe Ha npubop. O O
[0.10.3 Tlpouecc OCTUPOBKM B [AHHOM
criyyae cBoaMTca K noabopy HavarnbHbIX nn-63 MCP-63
kogoB cmeweHuss  LIAM, npu  KOTOpbIX
MWHUManbHOE U MakcuMarnbHoe 3HayeHusi
ero BbIXOOHOTO Toka OydyT paBHbl WX

HOMUWHalbHbIM BENMUYNHaM.

PucyHok [1.7 — Cxema nogknoyYeHus annapartypbl
npwu toctuposke LIAMN

A vV
Kogbl cmewenuns LIAM dopmupytotcs B npubope npy MOMOLLM KHOMOK N nnm v n
3aHOCATCH B €ro NamsTb MO OKOHYaHWWN HOCTUPOBKW. BbIXOAHOW TOK KOHTPONMPYeTcs Mo nageHuio
HanpsHkeHns Ha conpoTuBneHun marasmHa MCP-63, koTopoe npyv MUHMMarbHOM 3HaYeHWM Toka
(4,00 MA) pomxHo 6bITh paBHo 16,00 MB, a npu makcumanbHoOM 3HaveHun (20,00 MA) formkHO GbITb
paBHo 80,00 mB ¢ npegenom npuBegeHHowm norpeHoctn He 6onee 0,1 %.

KOctuposky  kaxgoro  LIAI  npou3BoguTb,  BbINOMHAS  OEWCTBUS B Mopsgke U
nocnegoBaTenbHOCTU, yka3aHHble Ha pucyHke [1.8.
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PucyHok [1.8 — Cxema npoBeaeHus toctuposku LIAT

Mpu aTom BbIGOP nNopsakoBoro Homepa LIAM ons npoBefneHus ero KCTUPOBKM NPOU3BOANUTCS C
NMOMOLLbIO KHOMOK U MO noka3aHnsam nHamkatopa LIN-3. Kog cvmelleHns ansg ycTaHOBKU MUHMManNbHOrO
3HayeHus Toka LAl 3agaetca B napametpe OULO, a kog cmelleHns Ans MakCMMarnbHOro 3HavyeHus
TokKa - B napameTpe OUHi.

MpumeyaHmne - Tok Ha BbiIxode BblOpaHHOro Ans toctvpoBku LIAM HaunHaeT opmMupoBaTbCcs
TOMbKO MOCIE U3MEHEHUSI paHee 3aaHHOTO KOAa CMELLEHUS.

Ha undposom unHaukatope LIU-4 oTobpaxaeTcss NOpsiAKOBbIA HOMeEp napameTpa HCTUPOBKM
(«1» gns OULo unm «2» ana OUHi).

[.10.4 Mo OKOHYaHUM HOCTUPOBKM CHSATb NMUTaHWe ¢ Npubopa M OTKMHYUTL OT HEFO KOHTPOILHO-
n3MepuTenbHYI annaparypy.
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JiucT permcTpauMmu MBMEeHEHMH
CCCCCCCCCCCLLreeeeeceeeceecceeceecccececcececcececccecccecececececcceccecececce

INucT perncrpauum nsmeHeHUn

Homepa nucToB (cTp.) Bcero fara

NIUCTOB Mognuckb
BHeceHusi
(cTp.)

Ne
n3mMmeHeHusa N3MEH. 3aMeHeH. HOBbIX aHHynup.
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