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HacToswmin OOKYMEHT SBNSETCA pernpe3eHTaTUBHbIM BapuaHTOM PpyKoBoACTBa Mo
akcnnyatauum TPM12, wnaoeHTUYHbIM MO COAEPXaHMIO 3JTarioHy pPyKOBOACTBa MO
akcnnyaTtauum KYB®. 421210.002 PJ, npowepwemy cepTuduKauuio B KOMMNEKTe C
npubopom B PeepanbHOM areHTCTBe N0 TEXHMYECKOMY PerynupoBaHUIO U METPOJIOTUM.




BBepeHune

Hactosiwwee  PykoBogcTtBO Mo akcnnyatauuu — npegHasHayeHo  Anst  O3HAKOMIEHUs!
obcnyxuBaroLLero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEN, TEXHUYECKON
akcnnyataumen u  obcnyxuBaHuem  uameputens  [MU[-perynstopa  MMUKPOMPOLLECCOPHOrO
ofHokaHanbHoro TPM12 c yHuBepcanbHbIM M3MepUTEnbHbIM BXOAOM (B AarnbHenwWwemM no TeKCTy
MMEHYEMOro «Npubop»).

Mpubop BbINyckaeTCst COrMacHO TEXHUYECKVM YCIOBUSIM U UMeeT cepTudmkat cootetctaust [OCT-P.
Mpubop 3aperucTprpoBaH B 'ocyapCTBEHHOM peecTpe CpeacTB U3MEPEHUIA.

Mpubop cootBeTcTByeT FOCT P 52931-2008 1 OTHOCUTCS K U3AENMSM FOCYOapCTBEHHON CUCTEMbI
NPOMBILLMEHHBIX MPUOOPOB 1 cpeacTB aBTomMaTusaumu. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JENCTBMAM M MO YPOBHIO M3My4aeMbIx pagmonomex Npubop cooTBeTCTByeT 060pyAOBaHMIO kracca A no
[OCT 51522-1999 (M3K 61326-1).

Mpubop obnapaeT ynyyleHHbIMU XapakTepucTukamu:

e BbICOKasi MOMEXOYCTONYMBOCTb K 31EKTPOMArHUTHbLIM BO3[ENCTBUSIM;

e yBENUYEHHbIN CPOK rapaHTWUK, rapaHTUIHBIA CPOK 06CNYXMNBaHUS cocTaBnseT 5 ner;

e  MOBbIlEHME YHMBepcanbHOCTU npubopa, nossonswowee 6onee rmMbko wucnonb3oBaTtb
npnBOpbI M YMEHBLUWUTL X HOMEHKNATYpPY 3@ CHET UCMOSb30BaHUS:
" yHMBEpPCanbHOro Bxoaa;
= BCTPOEHHOrO MCTOYHMKA HanpsikeHusi 24 B Ans nUTaHNsA akTUBHBbIX AATYUKOB;

. MCMomnb30BaHME  YCOBEPLUEHCTBOBaHHOM  MaTematudeckon  mogenw  [U[-perynatopa;
aBTOHACTPOViKa AN CUCTEM C UCTIONHUTENBHBIMA MEXaHU3MaMK: HarpeBaTernb/XonoausbHYK, 3-
X MO3VLMOHHBIV (3aABWKKa C ynpaBneHneM «bonblue/MeHbLUe).

Mpubopbl BbiNyckaloTca knacca ToudHoctn 0,25; 0,5. Knacc TO4HOCTM 3aBMCMT OT Tuna

NOAKMIOYaEeMOro BHELLHEro AaTyuka



Mpnbop un3rotaBnuBaeTCs B Pas3nuYHbIX MoOAMMUKaLMAX, OTMMYaLMXCA Apyr OT Apyra
KOHCTPYKTVBHbBIM WUCMOMHEHWEM W TUMOM BCTPOEHHbIX BbIXOAHBIX YCTpoWcTB. WHdopmaumsa o
moaudukauum npubopa 3awmdpoBaHa B KOAe MNOMHOro YCroBHOro 0603HavYeHus:

TPM12-X. V. X
ITHI'I nputopa
| KOHCTPYKTMBHOE MCNONHEHNE
| 0Bo3HaueHwe nepenyHoro npeoGpazosarens
| TN BCTPOEHHONO BLIXOOHOTO YCTPOWCTRA
KoHCTpyKTUBHOE UCMOSTHEHUE:
H —  KOpnyc HacTEHHOro KpenneHus ¢ paamepamun 130x105x65 MM 1 cTeneHblo 3awuTbl 1P44;
W1 —  «kopnyc WWUTOBOrO KpenmeHus ¢ pasmepamm 96x96x65 MM U CTEMEHbLIO 3aLLMTbI CO CTOPOHbI
nepegHen naHenu IP54;
W2 —  kopnyc wMTOBOrO KpenmneHus ¢ pasmepamn 96x48x100 MM M CTENEHBIO 3ALLUUTbLI CO CTOPOHbI
nepeaHen naHenm IP54.
il _ Kopnyc ¢ pasmepamu 90x72x58 mMm ans yctaHoBku Ha DIN-peiiky u cTeneHbio 3almTbl CO

CTOPOHbI NepeaHer naHenu 1P20.

["abapuTHble YepTexu KopnycoB NpubopoB npuBeaeHb! B MpunoxeHum A.
Y — yHuBepcarnbHbI U3MepUTENbHBIN BXOA.



Tun BCTPOEHHOro BbIXxoAHOro ycrtponcTtBa (BY):

O603HavYeHne Tun BbIXOAHOrO 3NeMeHTa TexHuyeckne napameTpbl
BbiXxoaa
P KoHTakTbl anekTpomarHuTHoro pene | Tok He 6onee 4 A npu HanpsikeHun He
6onee 250 B (50 Ny)
K OnTonapa TpaH3nCTopHas MocTosHHBIV TOK He 6onee 400 MA npu
n-p-n-Tuna HanpspkeHun He 6onee 60 B
T Bbixoa Ans ynpaBneHus BHELLHUM BbixogHoe HanpsbkeHue 4...6 B,
TBEpPAOTENbHbLIM pene NOCTOSIHHbI TOK He Gonee 25 MA
(o3 OnTonapa cuMmucTopHasi Tok He 6onee 50 MA npv NnepeMeHHOM
HanpsbkeHun He 6onee 250 B (50 Ny)

BHumanme! Mpubop nmeeT asa BY ogHoro Tvna — ABa pene, ABe onTonapkl, ABa ONTOoCUMUCTOPa
WM OBa BbiXxo4a ANA YNpPaBfeHWsi BHELWHWM TBepaoTefibHbiM pene. B o6osHayeHun npubopa

NpYBOAMTCHA OOUH CUMBOJ, COOTBETCTBYHOLLMIA NpUMeEHsiemomy BY.

Mpumep 3anucu o603HaueHKst npubopa B AOKYMEHTALMMU APYroi NPOAYKUMM, TAe OH MOXET GbiTb

NPUMEHEH:!

U3meputens NMUO-perynatop MUKpONpoLIECCOPHbIM OgHOKaHanbHbiM TPM12-H.Y.P

Mpumep 3anucu obo3HaveHns npubopa npu ero 3akase: TPM12-H.Y.P

[Mpn 3TOM M3rOTOBMEHMIO M MOCTaBKe NOANEXMUT OAHOKaHanbHbIN nameputens MUO-perynatop
MUKPOMPOLECCOPHbIN OAHOKaHanbHbii TPM12 B kOopryce HACTEHHOro KpenneHus ¢ pasmepamu

130x105x65 MM. Tvn BCTPOEHHbIX BbIXOAHbLIX YCTPONCTB — pene afekTpoMarHuTHbIE.




1 HasHa4yeHue npubopa

OpHokaHanbHbli  M3mepuTens [MO-perynatop mukponpoueccopHbii TPM12 coBMecTHo ¢
nepBunYHbIM NpeobpasoBaTteneMm (OaTynkoMm) npefHa3HadyeH Ons U3MEPEHUst U perynupoBaHusi
TemnepaTtypbl U Apyrux (puUsnyYeckux napameTpoB, 3HAYEHME KOTOPbIX BHELHWM AaT4YMKOM MOXEeT
6bITb NPeobpa3oBaHO B CUrHasbl MOCTOSIHHOMO TOKa UMW HanpsKeHus!.

Mpubop MOXeT uWCNonb30BaTbCsl AN WU3MEPEHUS U PErynupoBaHuUs  TEXHOMOTMYECKMX
napameTpOB B PasnNyHbIX OTPACNsSX NPOMbILLNIEHHOCTW, KOMMYHArbHOMO U CENbCKOro X035IMCTBa.

Mpubop MoxeT OblTb NPUMEHEH Ha MPOMbIWMEHHbIX 06bekTax, MOAKOHTPOIbHBIX
PoctexHaasopy.

Mpubop no3BonsieT ocyLecTBnATb cneayoLme gyHKUMK:

®  y3vepeHVe TemnepaTypbl MU ApYrux OUNYECKUX BEMUYMH (JaBMNEHUs!, BNaXKHOCTW, pacxoaa,
YPOBHS U T.N.) B OOHOW TOYKE C MOMOLLBIO CTaHAAPTHOTO AaTyvKa, MOAKMIYaeMoro K
yHMBEpcanbHoMy Bxogy npubopa;

® oTOOpaxeHWe TeKylero W3MepeHuss Ha BCTPOEHHOM CBETOAMOOHOM  LdpOBOM
nHavkaTope;

®  ynpaBfeHne 3NeKTPonpuBoAOM 3anopHo-perynupytowero (K3P) wunu  TpexxogoBoro
KnanaHa 6e3 yyeTa ero nofoXeHus, a Takke CUCTEMON «HarpeBaTenb-XONOANIbHUKY;

®  perynupoBaHue n3mepsieMon BEIMYUHBI no NponopLYoHanbHO-MHTErpanbHo-
anddepeHumansHomy (ML) 3akoHy B cucTemMe «HarpeBaTenb—XOMNOAMIbHUK» WU No
nponopuuoHaneHo-uHterpansHomy (M) sakoHy ana K3P;

®  apTOMaTtuyeckoe onpegeneHue koadpuumeHtos MNNO-perynstopa (aBTOHACTpoOMKa).



2 TexHU4eckKue XapaKTepucTtukm n ycnoBus akcnnyataumum

2.1 TexHMYecKue xapakTepucTuku npnbopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM npubopa npuBedeHsl B Tabnuue 2.1 - 2.3.

Tabnuua 2.1 - XapakTtepucTuku npuéopa

HaumeHoBaHue

3HaveHue

[lnanasoH nepeMeHHOro HanpsXKeHNs NUTaHUS:

HanpsbxkeHue, B 90...245

vyacrtoTa, 'y 47...63
MoTpebnsiemas mowwHocTb, BA, He Gonee 7
HanpsikeHne BCTPOEHHOIO UCTOYHMKA MUTaHUS! NOCTOSIHHOIO ToKa, B 24 £2.4
MakcnMmarnbsHO JOMYyCTUMBIN TOK BCTPOEHHOTO MCTOYHMKA MUTaHUS, MA 80
KonunuecTtBo kaHanos 1
Bpewms onpoca Bxoga:

TEPMOMETPbI COMPOTUBIIEHNUS, C, He Bonee 0,8

TepMOoareKTpuyeckme npeobpasoBateny 1 YHUPUUNPOBaHHbIE

CUrHarnbl NOCTOSIHHOIO HaNPsXKeHWs U ToKa, ¢, He bonee 0,4
Mpenen ocHOBHOM NpVBEAEHHON NOrPELLUHOCTY NPU U3MEPEHNM:

TEPMO3reKTpUiYeckumn npeobpasosatensimu, % +0,5

TEPMOMETPamMu CONPOTUBIEHNS U YHUPULIMPOBAHHBIMW CUrHanamm

NMOCTOSIHHOTO HaMNpPsKeHWs v Toka, % +0,25




OKoH4YaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHune

CTeneHb 3awWwuThl kKOpnyca:

HacTeHHbIN H P44

wwmtoBble L1 n L2 (co cTOpOHbI NULEBOM NaHenu) IP54

DIN-peeyHbin [] (CO CTOPOHbI NMMLEBOI NaHenm) 1P20
[aGapuTHble pa3mepbl npubopa:

HacCTeHHbIN H, MM (130x105x65)+1

wurosow W1, Mm (96x96x65)+1

wurosow W2, Mm (96x48x100)=1

DIN-peeyHbIn [], MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8

Tabnuua 2.2 - McnonbsyeMble Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U Hanpsi>keHus

3 Mpenen

HayeHue eAUHULbI o

HaumeHoBaHue Ananason MnagLwero OCHOBHON

O )i -
n3mepeHun, % a3psna. e, nam npuBeAeHHOMN
paspsana, en. ) norpewHocTn, %
CuUrHan nocTosiHHOro HanpPsXKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumposaHHble curHanbl no NOCT 26.011-80
0..1B 0...100 0,15 1,0 +0,25
0..5 mA 0...100 0,1;1,0




OKoH4YaHue Tabnuubl 2.2

Mpeaen
3HauyeHue eguHULbI .
H OwanasoH OCHOBHOM
anMeHoBaHue _ mragLwero .
n3mepeHun, % 230803 €. U3M npuBeaeHHOMN
paspsana, en. i norpewHocTun, %
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 01,10
MpumeyaHue - MakcumanbHO BO3MOXHBIM AMana3oH WHAukauum ot -999 po 9999. [pu

MHOMUMPYEMbIX 3HaveHusx Bbilwe 999,9 n Hwxe MuHyc 199,9 ueHa eauHuubl Mragwero paspsga

paBHa 1.

Ta6nuua 2.3 - Ucnonb3yemble Ha BXxoAe NepBUYHbIE NpeobpasoBaTenu (AaT4MKK)

3Ha4yeHue Mpegen
OnanasoH eAVHULbI OCHOBHOW
HanmeHoBaHue usmepeHMVI, oc Mnagwero ﬂpMBeAEHHOVI
pa3spsaa, °C ? norpewwHocTu, %
TepmomeTpbl conpotuBnelns no FOCT P 8.625-2006 unu TepMmonpeo6pasoBatenu
conpotusnenus no FMOCT 6651-94 9
Cu 50 ('=0,00426 °C ™) —50...+200 0,1
50M (a=0,00428 °C™") —200...+200 0,1;1,0
Pt 50 (¢=0,00385 °C ™) —200...+850 0,1;1,0 +0,25
500 (0=0,00391 °C ) —240...+1100 0,1;1,0
Cu 100 (¢:=0,00426 °C™) —50...+200 0,1




MpogomkeHne Tabnuubl 2.3

3HauyeHue Mpenen
Ouana3soH eaAnHUUbI OCHOBHOW
HanmeHoBaHue uamepemit, °C Mmnaglwero npuBeaeHHOMN
pa3spsaa, °C ? norpewHocTy, %
100M (0:=0,00428 °C %) —200...+200 0,1;1,0
Pt 100 (2=0,00385 °C ™) —200...+850 0,1;1,0
100M (2=0,00391 °C ™) —240...+1100 0,1;1,0
Ni 100 (¢=0,00617 °C™) —60...+180 0,1
Pt 500 (¢:=0,00385 °C ™) —200...+850 0,1;1,0
5000 (2=0,00391 °C™) —250...+1100 0,1;1,0
Cu 500 (¢:=0,00426 °C™) -50...+200 0,1 1025
500M (¢:=0,00428 °C™) —200...+200 0,1;1,0 -
Ni500 (0=0,00617 °C ™) —60..+180 0,1
Cu 1000 (¢:=0,00426 °C™) —-50...+200 0,1
1000M (0=0,00428 °C ™ —200...+200 0,1;1,0
Pt 1000 (¢:=0,00385 °C ™) —200...+850 0,1;1,0
10000 (a=0,00391 °C™ —250..+1100 0,1;1,0
Ni 1000 (0:=0,00617 °C ™) —60..+180 0,1
TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0.5
TXKK (J) —200...+1200 0,1;1,0 (+6 2’5) )
THH (N) —200...+1300 0,1;1,0 -

10




OKoH4YaHue Tabnuubl 2.3

3HauyeHue Mpenen
OwuanasoH eauHUUbI OCHOBHOW
HaumeHoBaHue V|3MepeHVIl7l, oc mMnagwero anBeAeHHOVI
pa3spsaa, °C ? norpewwHocTu, %
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
Tnn (R) —50...+1750 01,10
TMNP (B) +200...+1800 0,1;1,0 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (x0,25)"
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 01,10
TMK (T) —250...+400 0,1;1,0
MpumeyaHunsa
1 TemnepaTypHbin  KO3(MUUMEHT TepMoMeTpa COMPOTMBMAEHUST — OTHOLUEHME Pa3HuLbI

2)

3)

4)
5)

COMPOTUBNEHNI AaTynKa, U3MepeHHbIX npu Temnepatype 100 u O °C, k ero conpoTVUBMEHWIO,
namepeHHoMy npu 0 °C (Ro), AeneHHoe Ha 100 °C v okpyrieHHoe [0 NSITOro 3HaKa nocre 3ansiTou.

npu Temnepatype Bbiwe 999,9 n Hwke MuHyc 199,9 °C ueHa eauHuUbl Mnagwero paspsiga
paBHa 1 °C.

JonyckaeTcs NpMMEHeHne HecTaHAapTU30BaHHOIO MeAHOro TepMoMeTpa CONpPOTUBIIEHUS C
Ro=53 OM a = 0,00426°C ' 1 A1anasoHoM namepeHuin oT MuHyc 50 Ao +180 °C.

OCHOBHasi npuBeAeHHas norpeHocTb 6e3 KXC.

npmnbopsl, paboTtatowme ¢ Tepmonpeobpasosarensmu conpotusnenns ¢ HCX no MOCT 6651,
npegHasHaveHbl Ansa ucnonb3oBaHus B cTpaHax CHIC

11




2.2 YcnoBus akcnnyaTtauum npubopa

[Mo ycTomumBOCTM K MEXaHW4eCKMM BO3AENCTBUSAM MpW aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHeHus N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KNMMAaTU4ECKMM BO3AEWCTBMSIM MPWU JKCMnyaTauum npubop cooTBETCTBYeT
rpynne ucnonHeHus B4 no FTOCT P 52931-2008.

Mpwn aTom npnbop aKkcnnyaTpyeTca Npu CNeayoLLMX YCIOBUSIX:

e 3aKpbiTble B3pbiBOOEe30nacHble NnomelleHnst 6e3 arpeccBHbIX NAapoB U ra3os;

. TemnepaTtypa okpyxatoLiero Bo3ayxa oT MuHyc 20 go +50 °C;

e BEpXHWI MpeAen OTHOCUTENbHOW BMaXXHOCTU Bo3adyxa: He 6onee 80 % npu +35 °C n Gonee

HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnarw;
. aTtmocdpepHoe aasneHue ot 84 oo 106,7 kla.

MpumeyaHne - TpebGoBaHMS B YacTU BHELIHUX BO3AEWCTBYIOLMUX (PAKTOPOB SBMSOTCS
obsa3aTenbHbIMK, Kak OTHOCSILLMECS K TpeboBaHuaM 6e3onacHOCTU.

12



3 YcTpouncTBo n paboTa npubopa

3.1 MpuHuun gencreuns
CTpykTypHas cxema npubopa npvBeaeHa Ha pUCyHok 3.1.

TPM12 6ok 0B6paboTk faHHbIX
CoTTTTTTTTTTTTTT T gy1 ||BbxoAl
| P " -
i [ BonsLue o
BOL 1| [\vsepcanchuii] | [undposois |_[Sbtmcnirert ma- =
Vet BXO[, | = dunbtp Wx DO perynatop 5
BY 2 BbIXOL 2
[ATYMK | I . .
I | MEHBLIE
arnn
[ EANN N

Puc. 3.1. CrpyxrypHas cxema npubopa
Mpubop codepXuT kaHanm yHMBEpcanbHOrO Bxoda AN MOAKMYEHUS  NEPBUYHOIO
npeobpasoBaTtens (gatyvka), Onok 06paboTkM AaHHbIX, YeTbipexpaspsigHbli  CBETOAMOAHbLIN
LMdpOoBOV MHANKATOP U BbIXOAHbIE ycTpowcTBa (BY), npegHa3HaveHHble ANs ynpaBneHnus BHELLHUM
obopygoBaHuem. briok obpaboTku AaHHbIX BKntoyaeT B cebs unMdpoBon unbTp, BblMUCIUTEND
kBagpaTtHoro kopHs u MA-perynsaTtop. MNMUO-perynupoBaHne ocyllectsnseTcsa nocpeactsoMm BY1 un
BY2.

BHumaHue! B nprope UCTonb3ytoTcs BbIXOAHbIE YCTPOWMCTBA TOMNBKO AMCKPETHOro Tvna (cMm. . 3.2.5).
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3.1.1 UudpoBasa dunbTpaumns n Koppekumsa usmepeHumn
3.1.1.1 UudpoBan punbTpaumsa usmepeHumn

[ns ocnabnexnst BMIUSHUA BHELLHUX UMMYIbCHBIX MOMEX Ha SKCMyaTaunoHHbIe XapaKTepUCTUKN
npubopa B nporpammy ero paboTbl BBeAeHa LUMdpoBas dunbTpaumus pesynbTaTtoB N3MepeHni.

dunbTpaumsa ocyLLeCTBNAETCA B ABa JTana.

Ha nepBom 3Ttane dunbTpauMm 13 TeKyWMX U3MEPEHUN BXOAHbIX MNapameTpoB
OT(UNLTPOBBLIBAIOTCH 3HAYEHNS, MEIOLLME SABHO BbIPaXXEHHbIE «MPOBaribl» UK «BbIOPOCHI».

[ina aToro Npnbop BblYMCNSET Pa3HOCTL Mexay pesynbTaTamMmn U3MEpeHWU BXOLHOW BEMUYWHBI,
BbINOMHEHHbIX B [ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAET ee C 3aAaHHbIM 3HayYeHueM,
Ha3blBaeMbIM «nonocoi unbTpa». Ecnv BbluMCNeHHasi pa3HOCTb NpeBbIWAET 3aaHHbIv npeaern,
TO MPOWU3BOAMTCH MOBTOPHOE M3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel dunbTpa yaBauBaetcs. B cnyyae noaTBepXaeHUss HOBOTO  3HaveHus  UNbTP
nepectpauBaetcs (T.e. nomnoca ¢WnMbTpPa yMeHblaeTCs A0 WCXOAHOM) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepPSeMON BennYMHbI. Takol anroputm No3sBonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€OVHNYHBIX UMMYMbCHBIX U KOMMYTaLUMOHHBLIX MOMEX, BO3HMKaLWMX Ha NPoW3BOACTBE npu paboTe
cunosoro obopyaoBaHus.

Monoca cwunbTpa 3agaeTca B eAuHMLAX M3MEpsieMoW BenuuuHbl napametpom bl-8 (cm.
MpunoxeHwve B).

CnepyeTr vMeTb B BMAY, 4YTO YeM MeHblUe 3Ha4yeHWe nonockl unbTpa, Tem nydwe
NMOMEeX03aLUMLLEHHOCTb M3MEpUTENbLHOro KaHana, HO MNpu 3TOM (M3-3@ BO3MOXHbBIX MOBTOPHbIX
M3MEpEeHUIN) Xyxe peakuus npubopa Ha ObICTpoe hakTUYeckoe U3MeHeHue BXOOHOro napametpa.
MoaTtomy npu 3apgaHuv nomnockl unbTpa crneayeT yunTbiBaTb MakCUMaribHY0 CKOPOCTb M3MEHEHUS
KOHTPOMUPYEMOW BEMUYMHBI, @ TaKkKe YCTaHOBMIEHHYIO ANA MCNONb3yemMoro AaTtyuka nepuoanyHoCcTb
onpoca.

Mpn HeobxogumocT UMLTP MOXeT OblTb OTKMIOYEH YCTaHOBKOW HYNEeBOro 3HayeHus
napametpa b1-8.
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Ha BTopom a3tane dwmnbTpauMm  OCyLECTBNSETCH
crnaxusaHne (oemndupoBaHWe) curHana ¢ LUenbilo ycTpaHeHus
LLYMOBbIX COCTaBASIOLLMX.

OCHOBHOW  XapaKTepUCTMKOM  CrmaxuBawrowero  dgunbTpa
ABMSETCA «MNOCTOAHHAsA BpemeHu ¢unbTpa» — WHTepBsan, B
TEYEeHMe KOTOPOro W3MEHEeHMe BbIXOAHOTO curHana dunbTpa
pocturaet 0,63 OT U3MeHeHUs1 BXOAHOrO curHana.

MocTosiHHass BpemeHn unbTpa 3agaeTcsa B CeKyHAax
napameTtpom b1-9.

CnefyeT NMOMHWUTbL, YTO yBENUYEHUE 3HAYEHUS! MOCTOSHHOW
BpeMeHW unbTpa yny4waeT MOMexXo3aluLEHHOCTb KaHana
N3MEepeHUs, HO OAHOBPEMEHHO YBENNYMBAET €ro MHEPLIMOHHOCTb, T.
€. peakuus npubopa Ha ObICTpble N3MEHEHWNS BXOAHOW BENUYMHBI
3ameansiercs.

Mpn HeobxognmoctTn UnbLTP MOXET OblTb  OTKIHOYEH
yCTaHOBKOW HyneBoro 3HaveHus napametpa b1-9.

BpemeHHble guarpammbl  paboTbl  LMGPOBbLIX  DUNLTPOB
npeacTasneHbl Ha pucyHke 3.2.

3.1.1.2 KoppeKuusi uamepuTeribHOM XapaKTepUCTUKN
AaTyYnKoB

0Ons ycTpaHeHWsi Ha4YanbHOW MOrpeLHoOCTN npeobpa3oBaHust
BXOZHbIX CUrHanoB W NOrpeLlHOCTeNR, BHOCUMbIX COEANHUTENBHLIMU

Tipanr

T

a) KOHTPONMPYEMAR TEMNEepaTypa

Tiam

G) NETPE OTKNDYEHB

/
JARAHHOE /
aaupime b1-8

Tuam

B) BKMOYeH duneTp b1-8

—

r) BenyeHsl unsTpe b1-Bub1-9

Puc. 3.2,

B

t

t

p anar
Umndpoesix punsTpos

NpOBOAAMU, N3MEPEHHBIE U OTCHUNBTPOBAHHbIE MPUGOPOM 3HAYEHUSI MOTYT BbiTb OTKOPPEKTMPOBAHbI.
MorpeLHoCTM BLISIBMATCSA MPU MPOBEAEHUM METPOSIOTMHECKUX UCTILITAHUA U YCTPaHATCS MyTeM
BBOZA KOPPEKTUPYIOLMX 3HayeHwit. B npuGope ecTb ABa Tuna KOPPEKLUUM, C MOMOLLBI KOTOPbIX
MO>HO OCYLLECTBNATL CABUT U M3MEHEHME HAKIOHa N3MePUTENBHON XapaKTepUCTUK.
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CABUr XapaKTePUCTMKU OCYLLECTBMSeTCA NyTeM npubGaBneHns K W3MEPEeHHOW BenuyvHe
3HayeHusl, 3agaHHoro napametpoM bl-1 (cm. MpunoxeHue B). 3HaueHWs caBura xapakTepuCTUKU
JaTyMKka 3afalTcs B eAMHULAX U3MepeHus pUsnYeckor BENMUYMHBI U CryxaT Ans KomneHcauuu
NOrpeLlHOCTEN, BHOCUMBIX COMPOTMBMEHWUSIMA  MOABOAALMX  MPOBOAOB  (MPU  MOAKMIOYEHUU
TEPMOMETPOB COMPOTUBNEHUS MO ABYXMNPOBOAHOW CXEME), a TakKe Mpu OTKIOHEHUM Yy TepMoMeTpa

conpoTmBreHns 3HadyeHmns Ro.

Mpumep casura namepuTenbHON XapakTepucTukm rpacmyeckn NnpeacTaBneH Ha pucyHke 3.3.

T,°C T’ucﬂ

100 // 100 b

| 63 noppexm / L

w - 3

60 | // 60 |

g wf // © KoppeREi ol

1 - T=Tu+8 L

el 20r, 2 b

Vo 20 4 6 & 100 Te,°C 0

AR |(50) (71.3)  (Rrcm, OM) (50)
Rorew  Ro

Puc. 3.3. Koppexums “casur XxapakTepuctukn®

//
Ge3 Kkoppesupn /
/
/
/Z © KOpPEKLIMER
/ T=T|nu'ﬁ
20 40 60 80 100 T,;,"C
(71.3)  (Rrgm, OM)

Puc. 3.4. KoppeKkums “HaknoH XapakTepucTiku™

M3meHeHne HaKNoHa XapaKTepPUCTUKN OCYLLECTBMSETCA MyTEM YMHOXEHWUS U3MepeHHon (1
CKOPPEKTUPOBAHHON «CABUIOM», €CNN 3Ta KOppeKkuusi Heobxoauma) BenuYMHbl Ha MOMpaBOYHbIN
Ko3adpuMLUMEHT B, 3HaYeHMe KOToporo 3agaeTcsa napameTpom b1-2.
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[aHHbI BMA KOPPEKUMM MCMOoNb3yeTcs, Kak NpaBuo, AN KOMMNeHcauuy norpeLiHocTen cammx
[aTynkoB (Hanpumep, MpW  OTKMOHEHWM Yy TEpPMOMETPOB COMPOTMBIIEHWSA MapameTpa o OT
CTaHOApTHOrO  3HaYeHWsl) WM MOrPELIHOCTEN, CBSI3aHHbIX C  pa3bpocoM  COMPOTUBIEHUN
LIYHTMpYOLWMX pe3nctopoB (Mpyu paboTe ¢ npeobpa3oBaTensMu, BbIXOOAHLIM CUrHaroM KOTOPbIX
ABMNSAETCS TOK).

3HaveHne nonpaBoyHOro koadduumeHTa B 3agaetcsa B 6e3pasmepHbIX eauHMLax B guanasoHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXeET GbITb onpeaeneHo no gopmyne:

B = Mdpakr / Mnzm, (3.1)

roe

B — 3HaYeHue nonpaBoYHOro ko3 dMLMEHTa, yCTaHaBNMMBAEMOro NnapameTpomM;

MdpakT — hakTnyeckoe 3Ha4YeHNEe KOHTPONMPYEMOW BXOAHOW BEMNUYUHBI;

Mn3m — n3amepeHHoe NpMbOPOM 3HaYEHNE TOW XKe BENMUYNHBI.

[MpyMep M3MEHEHUs HakIoHa M3MEPUTENbHOM XapaKTEPUCTUKM rpaduyeckn npeacrasneH Ha
pucyHke 3.4.

Onpegennte HeobxOAMMOCTb BBEAEHVMSA MNOMPaBOYHOIO KOIPMMLUMEHTA MOXHO, W3MepuB
MakcumarnbHoe unun 6nmskoe K HeMy 3Ha4YeHue napameTpa, rAe OTKMOHEHWEe HAKMOHA U3MepUTENbHON
XapaKkTepucTukm Hanbonee 3ameTHO.

BHumaHue! 3apaHve KOPPEKTUPYIOLLUX 3HAYEHWUIA, OTINYAIOWMNXCS OT 3aBOACKUX YCTaHOBOK
(b1-1 = 0.0 n b1-2 = 1.000), U3MeHSIET CTaHOAPTHbIE METPONIOTMYECKME XapaKTepPUCTUKM npubopa n
[OJDKHO NPOM3BOAUTLCA TOMBbKO B TEXHWYECKM OBOCHOBAHHbLIX Cryyasix KBanuuUMpOBaHHLIMU
cneuuanucTamu.
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3.1.2 BbluncneHne KBagpaTHOro KOPHS C y4eTOM HacTpoeK MacluTabupoBaHus

Onsa paboTbl ¢ yHUDUUMPOBAHHBIMU AATYMKAMM, CUrHaNM KOTOPbIX MPOMOPLUMOHAneH kBagpaTy
N3MepseMoi BENUYUUHBLI (JaTYMKM pacxoda XMAKOCTU wunM rasa), B npubopax wucnonb3yercs
nporpaMMHbIi  MOAYNMb  BbIMUCNUTENS  KBaApaTHOrO  KOpHA. [na  BKMOYEHWUA/BbIKIOYEHNS
BblYMCNMTENS HeoOXoAMMO YCTaHOBWUTb COOTBETCTBYyKOLWlee 3HavyeHue napametpa bl-3 (cm.
Mpunoxexne B).

BbluncneHne kBagpaTHOrO KOPHS, C Y4eTOM HacTpoek maclTtabupoBaHus, M nocnepymoLias
Bblja4ya curHana Ha MHAMKaumio NPoUCXoANAT No creayowen dopmyne:

_ ) (3.2)
T—I'IH+\/1,((I'IB n,,
roe |'| — 3aJlaHHOe noJib3oBaTeslieM HWXHee 3HadeHue rpaHuubl guanasoHa

nameperus (b1-5);

- 3aaHHOe MOnb3oBaTeNneM BepxXHee 3HayeHue rpaHuubl AuanasoHa
nameperus (b1-6);

- 3Ha4yeHWe curHana c gartymka B OTHOCUTENbHbLIX eauHuuax oT 0,000
0o 1,000.
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3.2 YcTponcTBo npubopa
3.2.1 KoHcTpykuus npubopa

Mpnbop KOHCTPYKTMBHO BbLIMOMHEH B MMacTMaccoBOM Kopryce, MpeaHa3Ha4YeHHOM Ans
LMTOBOTO WNM HACTEHHOrO KpenneHus. OCku3bl KOPMycoB C rabapuTHbIMW W YCTAHOBOYHBLIMU
pa3mepamu npuseaeHsbl B MpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha [OBYX MevaTHbIX MnaTtax. Ha nuuesBow naHenwu
pacnonoxeHbl knaeBmaTypa ynpasneHus npuéopom, L poBoi UHAMKATOP 1 CBETOANOAI.

B npubopax HaCTEHHOro M LUMTOBOrO KOHCTPYKTUBHbBIX WCMOSTHEHWI CMIOBas U U3MepuTenbHas
4acTu, a TaKkke NMPUCOEAUHUTENbHBIA KNEMMHUWK. PacronoXeHbl Ha 3agHen naHenu. KnemMMHuk ans
NoACOeAMHEHNSA BHELLHMX CBA3EN (O4aT4YMKOB M Lenen nNuTaHus) y NpubopoB LUMTOBOrO KpemnneHus
HaxoguTCcsl Ha 3agHei cTeHke. B npubopax HaCTEHHOro KpenneHWs KNeMMHUK pacrnonoXxeH nop
BEpXHeW KpbiLKoW. B oTBepcTnsax nogBoda BHELLHMX CBA3EW YCTaHOBMNEHbI PE3UHOBbIE YNOTHUTENN.
B npubopax kpennenns koprnyca Ha DIN-peiiky cunoBas W wu3MepuTenbHas 4act, a Takke
npucoeavHUTENbHbIE KNEMMHUKN PacrnonioxeHbl Ha 6OKOBbLIX CTOpoHax Npubopa.

nsa yctaHoBky Npubopa B LUMT B KOMMNJIEKTE NOCTaBKW MpUnaratoTcsa KpenexHble aNeMeHTbl, Ans
ycTaHoBku npubopa Ha DIN-peliky B KOMMeKTe NOCTaBKv NpunaraeTcsa cneyuanbHas sallernka.

Ha pucyHke 3.5 npvBegeH BHELWHWUM BUA NULEBOW NaHenu npubopa AN KOprnycoB pasfuyHbIX
KpenneHun.
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TPM12 GITHT
a) 6)

6) wmrosoro LW2; 8) DIN-peeytoro

E)

Puc. 3.5. Jlnueean naHens npubopa Ana kopnycoe: a) HacTeHHoro H u wuroeoro kpennexus LW1;

Ha nuueBown naHenu pacnonoXxeHbl 3f1IeMeHTbl yrnpaBneHna U uHankaumn.

YeTblpexpa3pagHbii  LMPOBON MHOUKATOP MpefHa3HadeH pAans  oTobOpaXeHus 3HayeHui
M3MepsieMbIX BENMYUH U (PYHKLMOHAamNbHbLIX MapaMeTpoB npubopa.

LLlecTb cBETOANOA0B KPacHOro cBe4eHus CUrHanNm3npyrT O PasfiMdHbIX pexmnmax pa6OTbI:

ceBetoanoapl «K1» u «K2» curHanuavpyloT O BKMOYEHUM BbIxogHoro yctpovictsa MAI-
perynatopa — «60nbLUe» N KMEHbLLUE», COOTBETCTBEHHO;

cBeToamoabl «T», «Ty», «Tg» N «Xp» 3acBeunsatotcsa B pexume NMNPOMPAMMUPOBAHUE n
CUrHanNM3upyT O TOM, Kakol napameTp BblibpaH ANns peaakTMpoBaHus (CM. . 6.2).
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near,|
KHonka ’: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUNPOBAHUE, a Takke ans 3anvcu
HOBBIX YCTAHOBIIEHHbIX 3HA4YEHWI B 3HEProHe3aBUCKMYI0 NaMsaTb Npubopa.

o
KHonka IZ npegHasHaveHa Ons Bbl60pa nporpaMmmMmupyemMoro napametpa U yBenunyeHusa ero
3Ha4YeHud. I'Ipm yaepXXaHnn KHOMKU CKOPOCTb U3MEHEHUA BO3pacTaeT.

N
KHonka E npefHasHayeHa Ans Bblbopa nporpaMmypyeMoro napameTpa v yMeHbLUEHUS ero
3HaueHwust. Mpy yaepKaHUm KHOMKU CKOPOCTb M3MEHEHNST BO3pacTaeT.

3.2.2 Tunbl BXOAHbLIX YCTPOMUCTB

BxogHoe n3meputensHoe ycTpoicTBO B Npubope sSBNsSieTcst yHMBepcarnbHbIM, T.e. K HEMY MOXHO
noaknoyatb nobble nepBuYHble NpeobpasoBaTeny (AaTynku) U3 nNepedncrneHHbix B Tabmuvue 2.2, K
BXOAy Npnbopa MOXHO NOAKMIOUYNTL OAHOBPEMEHHO TOMBKO OAMH AATUMK.

B kauecTBe AaTYMKOB MOTYT GbiTb MCMONb30BaHbI:

e TepMOMETPbl COMPOTUBIIEHUS;
npeobpasoBaTeny TepMO3INIEKTPUYECKME;
aKTMBHble npeobpas3oBaTenu C BbIXOAHLIM aHaNoroBblM CUrHanoM B BWAE MOCTOSIHHOTO
HanpsHKeHUs UNn Toka.

AKTVBHble npeobpas3oBaTenn C BbIXOAHLIM AHAMOroBbIM CUrHaNoOM B BuAE MOCTOSHHOIO
HanpskeHus (-50..50 mB, 0.1 B) wnm Toka (0..5 mA, 0..20 MA, 4..20 MA) moryT ObITb
Mcnonb3oBaHbl AN U3MEepPeHUs Kak TemnepaTypbl, Tak v Apyrux U3nMyYecknx BeNWYMH: AaBneHus,
pacxopa, ypoBHSA U T. M.
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3.2.2.1 NopknioYeHNne TEpMOMETPOB CONPOTUBIEHUS

PaboTta gaTyvMKoB OCHOBaHa Ha TemnepaTypHOW 3aBUCMMOCTHU
3MEKTPUYECKOro COMPOTUBIEHNS MeTannos. [atyvk dusnyecku
BLIMNOMHEH B BWAE KATYLIKM M3 TOHKOW MEAHOI MnM NnaTUHOBO Bxon X-1
MPOBOMNOKM  Ha  Kapkace M3 M3ONALUMOHHOTO  Matepuana, |g, [~ Bxop X-2
3aKIMIOYEHHOW B 3aLUMUTHYIO rUNb3y. TepMOMETpbl CONPOTUBEHMNSA Bron X-3
XapakTepusylTcsa ABymMs napameTtpamu: R, — conpoTuBneHnem
Aatunka npn 0 °C 1 a — OTHOLUEHVMEM pasHULIbl COMPOTUBMEHWN
Jartyvka, u3MepeHHbIXx npu Temnepatype 100 m O °C, k ero Puc. 3.6
conpoTusneHuio, namepeHHomy npu 0 °C (Ro), AenexHbIM Ha 100 °C.

B npubopax ncnonb3yercs TpexnpoBoAHas cxema NoAKIoYEeHN TEPMOMETPOB COMPOTUBIEHMS.
K ogHomy 13 BbIBOAOB TepmopesncTopa R; noacoeauHsAoTCa ABa NpoBoAa, a TPETUIM NOoAKNioYaeTes K
apyromy BbiBogy R; (pucyHok 3.6, Hymepauusi KOHTaKkToB npveegdeHa B MNpunoxenun b (Tabnuua b.1)).
Takas cxema Mo3BonsieT CKOMMEHCUPOBaTb COMPOTUBIIEHNE COEAUHUTENbHBLIX NPoBoAoB. [pu aTOoM
Heobxogumo cobniogatb yCroBre paBeHCTBa CONPOTMBIIEHUIA BCEX TPEX NPOBOAOB.

TepmomeTpbl  COMPOTUBMEHWA MOFyT MNOAKMYaTbes K npubopy C  MCMONb3oBaHMEM
ABYXNPOBOAHON FIMHUW, HO MPU 3TOM OTCYTCTBYET KOMMEHCaUMs Mpyv U3MEHEHUU COMPOTUBIEHUS
coeanHUTEnNbHbIX NpoBogoB. [loatomy OyaeT HabnwogaTbCA HekoTopasi 3aBUCUMOCTb MOKasaHuin
npubopa oT konebaHun TemnepaTtypbl NPOBOAOB. B crnyyae ncnonb3oBaHWs OBYXMPOBOAHON FMHUM
Ans KOMMeHcaumMn napasMTHOro CONpoTMBIIEHUS MPOBOAOB HEO6X0AMMO MpWU NOAroToBKe mpubopa K
paboTe BbINOMNHUTL OEVNCTBUS, ykadaHHble B MpunoxeHum I.

TPM12
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3.2.2.2 NopknioyeHne TepMOINEKTPUIECKUX

npeo6pasoBarenemn TOM19
rONOBKa AaTiMEa

TPM12

TepmoanekTpuieckuii npeobpasosaTensb Buon %-3
(Tepmonapa) COCTOUT U3 ABYX COEANHEHHbIX HA OHOM 13 Bron X2
KOHLIOB MPOBOAHMKOB, W3rOTOBMEHHbIX W3 MeTansos, —

obnagatoLmx pasHbIMK TEPMO3NEKTPUHECKUMMI
ceonctBamn.  CoeguHEHHble  KOHUbI,  Ha3blBaeMble
«paboynMm cnaem», onyckalT B u3Mepsiemylo cpeagy, a
cBoboaHble KOHLUbI («XONOAHbIN  chaw») Tepmonapbl
NOAKMoYaloT KO BXoAy npubopa (pucyHok 3.7, Hymepauusi
KOHTaKTOB npuBedeHa B [punoxeHun B (tabnuua B.1)).
Ecnn Temnepatypbl «pabo4vero» nm «xonogHoOro crnaes»
pasnuuyHbl, TO Tepmonapa BbipabatbiBaeT TepMo3[C, Puc. 3.8

KOTOpas v NofjaeTca Ha nsmepuTenb.

Mockonbky Tepmo3[C 3aBMCMT OT pa3HOCTM TemnepaTyp ABYX CraeB TepMomnapbl, TO Ans
Nony4yeHns KOPPEKTHbIX NoKa3aHni HeobXOANMO 3HaTb TeMnepaTypy «XOnofHoro cnas» (ee csobop-
HbIX KOHLIOB), YTOObI CKOMMEHCUPOBATL €€ B AaNbHENLLNX BbIYUCIIEHNSX.

B npubopax npegycMoTpeHa cxema aBTOMAaTUYeCKOW KOMMeHcauuu TemnepaTypbl cBOBOAHbIX
KOHLUOB Tepmonapbl. [laTuMk TemnepaTtypbl «XOSIOOQHOrO  Crnas»  YCTaHOBIEeH psiaoM  C
NPUCOEANHUTENBHBLIM KITEMMHUKOM.

MNpumeyanue - [N OTKMIOYEHNS KOMMNEHCaLMN «XONOAHOro cnas» HeobxoammMo BeecTu kog 100 (cm.

n. 6). KomneHcaums «xonogHoro cnas» OyaeT BHOBb BKIOYEHA TOMNbKO MPW U3MEHEHUM Koda AaTimka v
HOBOM BKITHOMEHMM Npubopa.

MopknioyeHne Tepmonap K npubopy [AOMKHO NPOU3BOAUTLCA C MOMOLLBIO  CheumanbHbIX

KOMMEHCaLMOHHbIX (TEPMO3ANEKTPOAHBIX) NPOBOAOB, M3rOTOBMEHHbIX U3 TEX Xe CaMblX MaTepuanos,
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YTO U Tepmonapa, Npu 3TOM pekoMeHAyeTCH MomMellatb MPOBOAA B 3aLUMTHBIA 3KpaH (pUCyHOK 3.8,
HyMepaLmsi KOHTaKToB npuBegeHa B Mpunoxernun b (tabnuua b.1)). JonyckaeTcs Takke Ucnonb3oBaTb
npoeoda W3 MeTannoB C TEPMOINEKTPUYECKUMM XapaKTepucTukamu, KoTopble B AuanasoHe
Temnepatyp 0...100 °C aHanornyHbl xapakTepucTvkam maTepuarnoB 3neKTpofoB Tepmonapsbl. [pu
COeAMHEHUN KOMMEHCAUMOHHbBIX MPOBOAOB C Tepmonapoi u npubopom Heobxoaumo cobniopatb
NonsIPHOCTb.

BHumanue - [pu HapylweHnn YyKasaHHbIX yC.l'IOBMl7I MOryT WMeTb MeCTO 3Ha4duTellbHble
NOorpewHoOCT Npu namMepeHunun.

3.2.2.3 MoAaknioyeHne AaTYUMKOB, UMEKOLMX YHU(PULUPOBAHHLIN BbIXOAHON CUrHaM Toka
WAN HanpPsHKeHUs

MHorve  pgaTyMku  pasnuyHbIX  PU3NYECKMX  BENWYMH  OCHALLEHbl  HOPMUPYHOLMMMK
n3meputenbHbIMM  nNpeobpasoBaTenamu. Hopmupyowmne npeobpasoBatenu TpaHCHOPMUPYHOT
CurHanmbl € NnepBuYHbIX Npeobpasosatenen (Tepmonap, TEPMOMETPOB COMPOTUBMEHUS, MaHOMETPOB,
pacxoaoMepoB 1 Ap.) B YHU(PMUMPOBAHHBIN CUrHAN NOCTOSIHHOIO Toka. BennunHa aToro Toka nexur B
cnegylowmx guanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOrO TOKa
HopMUpytoLLiero npeobpasoBaTensi NPONOPLMOHANeH 3Ha4YeHUI0 PU3NYECKON BENUYMHDBI, U3MepsieMon
[aTyMkoM, WM COOTBeTCTBYeT paboyeMy AmanasoHy AaTyuka, YKasaHHOMY B ero TeXHUYEeCKUX
xapaktepuctukax. B cBA3n ¢ Tem, 4YTO nNpubOp M3MepsieT TOMbKO BXOAHOE HampsikeHue, npu
NOAKIOYEHNN AaTYMKOB MOCTOSIHHOrO TOKa HeOOXOAMMO WMCMONb30BaThb BXOASLLEE B KOMMNEKTauuo
HarpysouHoe conpoTtusneHne RH=50,000+0,025 Om (cm. pucyHok 3.9 u MNpunoxexuve B).

Mpn HeobXxoAMMOCTW NUTaHUS HOPMUPYIOLMX NpeobpasoBaTenen, WCMOMb3YWNX BHELLIHWE
VCTOYHWKM NWUTAHWS NOCTOSHHOMO TOKA, MOXET NMPUMEHSATLCA BCTPOEHHLIN B NpMBOp ranbBaHUYecku
M30/IMPOBaHHbI OT NMUTAIOLLEN CETU U U3MEPUTESBbHON YacTi Nnpubopa UCTOYHKK 24 B.
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MpumeyaHne - MakcumanbHass Harpy3oyHasi CrnocoBGHOCTb
BCTPOEHHOIO UCTOYHMKA NUTaHusi cocTasnsieT 80 MA.

Cxema nopaKmoyeHns K npubopy NCTOYHUKA YHUBEPCANbHOro
curHana MocTOSIHHOrO HanpsikeHus npusegeHa B lNpunoxexnun b
(cm. pucyHok B.7).

nM
Puc. 3.9

3.2.3 NNA-perynaTop

3.2.3.1 O6wue cBepeHUA
MWO-perynupoBaHue  siBnsieTca  HaubBonee Perynstop i
TOYHBIM " 3P PEKTUBHBIM MeToaoM K, :
NoaAepXaHNs KOHTPONMPYeMOW BENUYMHBI Ha i 0O6exr
3agaHHoM yposHe. Ha puc. 3.10 npusBegeHa 1 E<T - T . Ly
dyHKuMOHanbHas cxema [WO-perynatopa. — ® = F“ '® : [‘
OcHoBHoe Ha3HayeHune perynatopa  — b i
dopmMupoBaHue ynpaensiowero curdana Y, |
3agatoLero BbIXOZHYIO MOLLHOCTb " i
VCMNOIHUTENBHOTO MexaHu3ma M) " !
HanpaBneHHOro Ha yMeHbLUEeHWe N farans

paccornacoBaHusi E unm oTKNoHeHWs TeKyLLero
3Ha4yeHWs perynupyemMon BenuuuHbel T OT
BeSIMYNHBI YCTaBKU Tyom.

Puc. 3.10
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B onepaTopHoii dopme copmyna ﬂl/l,D,-perynﬂTopa BbIMMAAMT CrieayoLmm o6pasom:

Kak

n3

Y= E(K+ +pr)

(3.3)

dopmMynbl, I'IVI,EI,-perynﬂTop COCTOUT M3 Tpex OCHOBHbIX 4YacTeu:
npornopuuoHansHon K, wHTerpanbHon 1/p-T, v auddepeHumansHon p-Ts.
OpPMMPOBaHNS UMPOBBLIX PEFYNATOPOB WCMNOMb3YHOTCA pa3HOCTHble opMynbl,

Ha npaktuke, ons
nossosnsioLme

paboTaTb He C HenpepbiBHbIM BO BPEMEHW CWUIHAanoM, a C KBaHTOBAHHbIM MO BpemMeHW. Takum

obpasom,

ncnonb3dyetca cbopmyna:

T
AEi
Atysy

Tu

2 E

i=0

1
X

| E; + Ly ):,E Aty + T ;E’
=0 H3M |

nonoca npornopLnoHanbLHOCTH;

paccorfiacoBaHuMe WM pasHOCTb MexAy YCTaBKOM T,en W TEKyLUUM
3HaYeHNeM U3MepeHHoNn BennunHel T;;

ondbepeHumnanbHas NOCTOAHHAS;

pasHOCTb MexXay ABYMS COCEAHUMM paccornacoBanuamm E n Eis;
BpeMs Mexay AByMs COCeaHUMU namepeHnsamn Tin Tiq;

VHTerpanbHasi NOCTOsIHHAS;

HakonneHHass B i-i MOMEHT BpEMeHW CyMMa paccorfiiacoBaHui
(MHTerpanbHas cymma).

AN pacyeTa ynpaBsnsiollero curHana Ha Bbixode umcpoeoro MU[-perynatopa

(3.4)

[MponopumoHanbHasa cocTaBnaloLWas 3aBUCUT OT paccornacosaHus E; n otBevaeT 3a peakumio Ha
MrHOBEHHYIO OLUM6Ky perynmpoBaHus.
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n
WHTerpanbHas coctaBnsiowas coaepxut B cebe HaKoMmeHHy oWwnbKy perynnpoBaHmns gﬁf‘m"m
1 no3sonsieT 4obUTbLCA MakcUManbHOW CKOPOCTU AOCTUXKEHNS YCTaBKK.
OunddepeHumanbHaa CcocTaBnslolWas 3aBUCUT OT CKOPOCTM M3MEHEHMSI paccornacoBaHus
AEj/Atys,, M NO3BONSET YNYYLINTL KAYECTBO NEPEXOOHOro npoLiecca.
Bpemsi Mmexagy cocefHUMn nsmepeHmsimmn Aty,, onpeaensieTcs BpemeHem onpoca OAHOro kaHana
N3MepeHus.

3.2.3.2 Pexxumbl paboTbl perynsitopa

B npubope npeaycmoTpeHsbl ABa pexuma paboTsl perynsropa:

e [WNO-perynsaTtop Ana ynpasneHnst CUCTEMON «HarpeBaTenb-XONOAUINbHUKY;
e [W-perynaTop Ans ynpaeneHys 3anopHO-perynupyowmnm MeXaHn3mMoM.

Pexuvm paboTbl perynatopa 3agaetcs napametpom Al-6.

PerynaTop Aans ynpaBneHUs CUCTEMOMN «HarpeBaTesb-XonoAuNbLHUK» nNpeacTaBnseT cobow
nonHoueHHbIn NUA-perynsatop, onvcbiBaemein oopmynon 3.4.

Perynatop Ans ynpaBneHUss  3anopHO-perynupylowuMm  MexaHU3MOM  UCMosnb3yeT
MHTerpanbHble cBoncTBa anekTpoasuratens K3P, B pesynbTate yero ynpasnsiowui curHam Ha
BbIXOAE perynsatopa noABepraeTcs  AOMOSMHUTENbHOMY  MHTErpUPOBaHWMIO  WUCMOSHUTENbHbBIM
mexaHusmom. daktuueckn, B npubope peanusosaH [1[1-perynatop, KOTOpPbIA MonyvaeTcs nyTem
anddepeHuupoBanus opmynel 3.4 n oTbpacbiBaHusi BTopon npoussogHon. ®opmyna perynsitopa
VMeeT crieayoLmnii Bua:

1 [ AE; | E;

o . (3.5)

MM M

MNocne NHTErpMpoBaHna curHana MUCNonHUTesibHbiIM MeXaHU3MoM, ABNAWUMCA UWHEPUNOHHbLIM
3BEHOM CUCTEeMbI, Nnofy4yaem yrlpaBJ'Iﬂ}OLLI,I/IVI CurHan crneaywulero smaa:
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1 1 &
Y= |Eit = 2 Ei Aty
'‘p u =0

=1

(3.6)

npu atom Xp' v 7,/ — napaMeTpbl perynsropa ¢ y4eToM MHEPLMOHHBIX CBOWCTB UCMONHUTENBbHOro
MexaHu3ma. Takum obpasom, Ha BbIXOAE noryvaem nonHoueHHbIn M-perynatop.

3.2.3.3 MNapameTpbl HAaCTPOWNKM perynsitopa

YTtobbl 0becneuntb addekTuBHYO paboTy npubopa,
HeobXoaMMO  Ans  KOHKPETHOro o0bekTa  ynpaBneHus
nopobpatb koaddpuumeHTsl MNIO-perynatopa: X, 7, U 5. ITO
BO3MOXHO cpenatb Bpy4dHylo (cm. [Mpunoxenune XK) unwu
MCNonb30BaTb aBTOHACTPOMKY (cM . MNpunoxexue E).

BHumaHue! B HekoTopbix cnyyasx MNMUO-perynvpoBaHne
ABMAETCH W3ObITOYHBIM UMM HegonycTumblM. B Takmx
cny4asix, BblCTaBUB KO3PUUNEHT 7, =0 nnm z; = 0, MOXHO
nonyuuntb cootseTcTBeHHo 0- unu M-perynsaTop.

Ona  ynpaBneHuss  WUCMOMHUTEMNbHBIM  MEXaHU3MOM
npubop wncnonb3yetr oba BbIXOAHbLIX YCTPOMCTBa (PUCYHOK
3.11), npu 3TOM BbIGOP  BBLIXOAHOTO  YCTPOMWCTBA
onpegensieTcs criegylowyM yCroBUeMm:

ecnu Y>0 — BkntoyaeTcsa BY1;

ecnu Y<0 — Bkntovaetcsa BY2.

Takum obpasom, BY1l ynpaensetr HarpeBaTenem B

T.°CA

Tyer

a)

BY1

&)

BY2

s}

cuctemMe «HarpeBaTeNb-XONOAUMNbHUK» WM KOHTakTaMn «OTKPbITb» B

COOTBETCTBEHHO XOJNTOAUITbHUKOM UJTU KOHTaKTaMU «3aKpbITb».
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[ns bopmupoBaHus ynpasnsoLLEro curHana perynaropa BbixogHoW curHan BY npeobpasyetcs
B NocrnegoBaTenbHOCTb MMNYNbCOB (pUcyHOK 3.12) cornacHo crneaytollen dopmyne:

Ter 75023 @7 X

roe
D — gnutensHOCTb MMNynbCa, [C]

Ten — NEpuoA cnegoBaHMs UMMYIbCOB, [C]

Y — curHan Ha Bbixoge MUA-perynsaTopa, [%)].

Mepvon crnenoBaHWs UMMNYMbLCOB T, 3aBUCUT OT MapameTpoB
NyckOBOrO  0GOpYAOBaHUA  WCMOMHUTENBHOTO — MexaHuama U
3apaeTtca napametpom Al-5. Maroe 3HaueHuwe T, MPUBOAUT K

Bun.

Omen.

Puc. 3.12

YacCTblM KOMMYyTaLMAM U 6bICTpOMy NU3HOCY CUINOBbIX KOHTAKTOB, a fonbLuoe 3HaYeHne — K yxXyaLleHuto

KayecTBa perynupoBaHus.

B 3aBucumocTM OT BcTpoeHHoro BY, Heobxogmmo
YCTaHOBUTb MUHMMAIbHYH ANUTENbHOCTL umnyneca LM,
KoTopagd 3agaeTcsa napameTpom Al-8.

Ons NCKMOYEeHNs N3MNULLIHNX cpabaTtbiBaHui
perynaTtopa npu HebomnbLIOM 3Ha4YeHnn paccornacoBaHusi Ei
ONS BbIYUCEHUS 3HAYeHU Yi UCNOMb3yeTcs YTOYHEeHHoe
3HayeHue Ep, BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUAMMU:

ecnu | Ei| < Xa, TO EP=0;
ecnu Ei> Xq, TO Ep= Ei— Xq;
ecnu Ei< — Xq, TO Ep= Ei+ X,

rae Xda— 30Ha YyBCTBUTENBHOCTU (prcyHOK 3.13).

30Ha HevyBCTBUTENBHOCTU 3adaeTcs napameTpom Al-2.
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B criydae TexHOMOrMyeckon HeoBGXOAUMOCTM OrpaHuMunThb Ve %

MaKkCMMarnbHYyl0 MOLLHOCTb WCMOSHATENBbHOrO MexaHu3Ma B ‘°°'———‘———————:7|
npubope MMeeTcs BO3MOXHOCTb OFPaHUYEHUs]  BbIXOAHOIO e I
ynpaBnsiollero Bo3geicTeus. Hanpumep, ecnu Heobxogumo, Yop [~ ————————

4yT0Obl MowHocTb MM He npeBbiwana 80 %, To HeobxoguMmo
BbICTaBUTb COOTBETCTBYyIOLlee 3HavyeHne B napametpe Al-3
(pucyHok 3.14).

BHumaHue

0 100 1

1. Tlepen HacTponkon perynsitopa Heobxoanmo 3agaTb nepuog Puc. 3.14

WWMa (napametp Al-5, pexum paboTbl perynsTopa
(napameTp Al-6) 1 MUHUManbHYIO ANUTEenbHOCTL MMnynbca LM (napameTp Al-8))
2. [ns Hactpovikm MWU-perynsatopa ynpasneHusi K3P HeobxoguMo 3agaTb Bpemsi MOSIHOrO XoAa

3aaBwkkn (napametp Al-7), onpefensieMoe kak BpeMsi MepemeLleHns perynmupyoLlero opraHa
13 OZHOrO KpaiHero nonoxeHus B gpyroe.

Ecnu nocne asTOoMaTtuyeckom unu py‘-IHOIZ HaCTPOMKN nepexogHas XapakTepucTuka obbekTa

oTnMYaeTcs OT WuaeanbHoW, HeobXoaMMO OTKOPPEKTUPOBAaTb 3afaHHble MnapameTpbl PerynmpoBaHus
CornacHo pucyHok 3.15.
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) Nonoca NPONOPUMOHANBHOCTH () Bpema WHTErPUPOBAHIA 6] Bpesa audrepenLMpOBaHMa

Haeamso Wgeansho
Yoram

| B Crsom BN

Puc. 3.15
3.2.4 Tunbl BbIXOAHbLIX YCTPOUCTB

BbIXxofHble yCTponCTBa npeAHasHaveHbl Ans nepefadn BbIXOOHOrO YNpaBsiowwero curHana Ha
MCMOMHUTENbHbIE MEXaHW3MBb.

Cxembl nogkntodeHns BY npueegeHsbl B Mpunoxexun b.

B npubope ncnonbaytotca BY Tonbko AUCKpeTHOro Tuna.

BHumaHue! BHe 3aBucumocTM OT Tuna, noboe BbIXOAHOE YCTPOMCTBO rafibBaHW4eCcKu
M30MMPOBaHO OT U3MepUTENbLHOro 6roka (3a ucknoyeHnem Boixoga T).

AunckpeTtHoe BY — anekTpomarHutHoe pene, TpaH3WCTOPHas onTonapa, ONTOCUMUCTOP —
ncnonb3yeTcs Anst ynpaeneHusi (BKMOYEHNs/BLIKIIOYEHNS) Harpy3kon Nnbo HenocpeacTBEHHO, Nnbo
yepes Oonee MOLUHble YMpaBrslOWME 3MEeMeHTbl, TakMe Kak nyckatenu, TBepAoTeflbHble perne,
TUPUCTOPBI UM CUMUCTOPBI.

OnekTpomarHutHoe pene (Bbixog P) npegHasHayeHo AN KOMMyTauUuWM CUMOBLIX Lienen
HanpsihxeHneM He 6onee 250 B n pabounm Tokom He Gonee 4 A.

TpaH3ucTopHaa ontonapa (Bbixoa K) npumeHsetcs, kak npaBwno, AnNs ynpaBreHus
HM3KOBOMbTHbIM pene (He Gonee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHne Bbixoga U3 cTpos
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TpaH3nucTopa u3-3a OOMbLIOro TOKA CaMOWHAYKUMWM napannenbHo 0OMOTKe BHeLUHero pene
Heobxoaumo yctaHasnueaTtb avog VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN Koy (Bbixopd T) npegHa3HadveH ANs NPsMOro NMOAKMYEHUS K npubopy B
KayecTBe Harpysku TBepAoTenbHOro pene (BbIxogHoe HanpsixeHue 4...6 B, nocTosiHHbIN TOK He Gonee
25 mMA).

BHumaHue! MakcumarbHas AnvHa coeauHUTENbHOro kabensi mexay npubopom ¢ Bbixogom T u
TBEPAOTESbHLIM PENE HE AOIHKHA NpeBbIWaTh 3 M.

OntocumucTtop (BbixoA C) MMeeT BHYTPEHHIOIO CXeMy nepexofa Yepes HOMb U BKM0YaeTcs B
uenb ynpaBreHnst MOLLHOTO CUMUCTOPA UMK Napbl BCTPEYHO-NapansenbHO BKMIOYEHHbIX TUPUCTOPOB
Yepes orpaHuuuBatomii pesmctop R1 (cm. pucyHok B.3). BennumHa conpoTtuBneHus pesmnctopa
onpegensieT ToK ynpasneHus cummucTopa. HarpysoyHas cnocobHocTb Bbixofga — TOk He 6onee 50 MA
npv NepemMeHHOM HanpsbkeHun He bonee 250 B.

[na npepoTBpalleHns Npobos TMPUCTOPOB M3-3a BbICOKOBONbTHBIX CKAYKOB HaNpsKeHWs B CeTh
K UX BbIBOAaM pekoMeHAyeTcsi nogknoyate punbtpytowyo RC uenouky (R2C1).
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4 Mepbl 6e3onacHocTu

Mo cnocoby 3awuThl OT NOpaXKeHUs 3NeKTPUYECKMM TOKOM npubop cooTBeTcTBYeT Knaccy Il no
FOCT 12.2.007.0-75.

Mpu aKkcnnyaTaummn, TexXHUYEecKoM OOCnyXMBaHUM W NOBepke Heobxogumo cobnogaTh
TpeboBanna MOCT 12.3.019-80, «[lpaBun aKcnnyaTaumu 3reKTPOYCTAHOBOK noTpebutenen» u
«[MpaBvn oxpaHbl TPyAa Npu aKcnyaTauum anekTpoycTaHOBOK NoTpebutenemns.

Ha oTKpbITbIX KOHTaKTax KrnemmHuka npubopa npu akcrnyaTaumu NPUCYTCTBYET HampspkeHue
BenunynHon o 250 B, onacHoe ans yenoBeyeckon xu3Hu. Jliobble noakntoveHust kK npubopy n paboTsbl
10 ero TeXHNYEeCKoMy 06CMYXVMBaHUIO NPOU3BOASATCS TOMBKO NPMW OTKIIOYEHHOM NUTaHuM npubopa.

He ponyckaetcs nonagaHvwe BnarM Ha KOHTaKTbl BbIXOAHOTO pa3bema W BHYTPEHHUE
aneKkTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
cofepxxaHveM B aTMocdepe KUCHOT, LenoYen, macen u T. .

MopknioyeHne, perynupoBka u TexobcnyxuBaHue npubopa AOMKHLI NPOM3BOAWUTLCS TONBKO
KBanMuLUMpoBaHHbIMU cneuuanucTamm, N3y4mBLLMMY HacTosILLee pyKOBOACTBO MO IKCnyaTauuu.

BHumaHue! B cBSI3M C HanMuMem Ha KNEMMHVKe OMacHOro AMns XW3HW HanpsbkeHus npubopsl,
M3roTOBMIEHHbIE B KOpMNycax LWMTOBOro kpenneHusa (mogudukaummn TPM12-11.Y. X n TPM12-2.Y .X),
OOMKHbI  YCTaHaBMMBaTbCS B LUMTax YNpaBlieHWs, [OCTYMHbIX TOMbKO  KBaNMULMPOBAHHbLIM
cneunanuctam.
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5 MoHTax npubopa Ha 06bEeKTe M NOAroTOBKA K paboTte

B pa3gene onnucbiBakTCA MOHTaX, KpenneHne n nogknoyeHne npvl60pa.
a)

5.1 MoHTax npubopa

YcTaHOBKa NpMGOPOB HAaCTEHHOTO UCNONMHEHUs =
1. 3akpenuTb KPOHWTENH Tpemsi BMHTaMuM M4 x 20 Ha
NOBEPXHOCTKW, MNpeAHa3HavYeHHoW Ans ycTaHoBKM npubopa (cM.
[MpunoxeHve A 1 pucyHok 5.1, a). 6) /

MpumeyaHue - BUHTLI ANA KpenneHus KPOHWTENHa He BXOAAT
B KOMMNJEKT NOCTaBKK.

2. 3auenuTb KpenexHbIn Yronok Ha 3afHen cTeHke npubopa
3a BEPXHIOI KPOMKY KpoHLWTeHa (pucyHok 5.1, 6)

3. MpwukpenuTb Npubop K KpoHWTehHy BMHTOM M4 x 35 u3
KOMMeKTa nocTaBku (pUcyHok 5.1, 8).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUA
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YcTaHoBKa NpMOOpPOB LWMUTOBOIO UCNOSTHEHUS

1. MogrotoBWTb Ha LWMTE YynpaBneHuss MecTo Ans
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2. YcrtaHoBMTb npubOp Ha WuUTe YynpaBneHus,
ucnonb3ys ANs ero KpenneHWsi MOHTaXHble 3reMeHTHl,
BXOAsILLME B KOMMIEKT nocTaBku npubopa.

3. BcraButb npubop B cneumanbHO MOArOTOBNEHHOE
OoTBEpCTVEe Ha NMueBoN nNaHenwu wmta (cMm. MNpunoxexve A un
puUCyHoK 5.2, a).

4. BctaBuTb uKcaTopbl M3 KOMMMEKTa MOCTaBkn B
0TBEpCTUSA Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5. C ycunuem 3aBepHyTb BUHTEI M4 x 35 u3
KOMMIIeKTa NoCTaBKN B OTBEPCTUAX Kax/aoro dpukcaTtopa Tak,
4TOObI NpMbOp ObiN NMOTHO MpwXaT K NUUEBON nNaHenu
wmTa.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

1. MoarotoBuTb MecTo Ha DIN-peiike Ans yctaHOBKM npubopa.

2. YcraHoButb npubop Ha DIN-peiiky B COOTBETCTBUM C
pucyHok 5.3.

3. C ycunuem npugasutb npubop k DIN-pelike B HanpaBneHuu,
nokaszaHHOM CTPENKOMW, 40 UKCaLmmM 3aLernku.

5.2 MoHTaXx BHELWHMX cBs3en
5.2.1 O6wue TpeboBaHusA

Mpn MoOHTaxe pekomeHayeTcs cobnopate cnegylolme
TpeboBaHys. Puc. 5.3. Monxtax npubopa

1. MopkntoveHne npubopa crnegyeT NPou3BOAWTb K CETEBOMY -
dupepy 220 B 50 U, He CBSI3aHHOMY HEMOCPEACTBEHHO C ¢ kpennetuem Ha DIN-pedicy
nMTaHMeM MOLLHOrO cuoBoro obopydoBaHus. Bo BHelWHen Luenv pekomeHOyeTCs YCTaHOBWTb
BbIKMOYaTenb nuTaHus, obecneynsatoLni OTKIoYeHNe
npubopa oT ceTn 1 Nnaekue npegoxpaHnTenu Ha Tok 0,5 A.

2. CxeMbl NOAKMIOYEHUs [aTyvMKoB K npubopam pasnuyHbix MoaudMKauui npusedeHbl B
Mpunoxexun b. MapameTpbl MMHUK coeanHeHUs npubopa ¢ AaTyYMkoM npuBedeHsl B Tabnuua 5.1.

36



Ta6nuua 5.1 - MapameTpbl MIMHUU CBA3U NPUGOPa C AaTYMKaAMU

Twvn gaTtumnka ﬂnmla nmmﬁ, M, COnpOTMBneHMe WAcnonHeHue nuHumn
He Gonee nuHuu, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
COMpPOTMBIEHNS ' paBHOW ANWHBI U ceYeHus
Tepmonapa 20 100 TepMoaneKTpoAHbIN Ka~6enb
(kOMNEeHCcaUMOHHbIN)
YHUMUMpOBaHHbIV
CUrHan nocTostHHOro 100 100 [ByxnpoBoaHas
TOKa
YHUdMUMpOBaHHbBIV
CUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas
NOCTOSIHHOrO TOKa

3. BcTpoeHHbI B Npubop MCTOYHMK MOCTOSIHHOTO HanpskeHus 24+2,4 B cnegyeT ucnonb3oBaTb
ONsi IUTaHWS akTUBHbBIX AT4YMKOB C aHanoroBbIM BbIXOAOM.

5.2.2 Yka3aHuA N0 MOHTaxy

PekomeHaaLmm No opraHnsaLmm MoHTaxa crnegyoLume.

MogrotoBuTb kabenu Ana coeguHeHus npubopa ¢ AaTYMKOM, @ TakkKe C UCTOYHMKOM MUTaHMS
220 B 50 Iy,

Onsa obecnevyeHnss HaLEXHOCTU SNEKTPUYECKUX COEAMHEHWU pPEeKOMEHAyeTCs WCMonb3oBaTb
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOPbIX Mepen MOAKMoYeHWeM crnefyeTt TwaTenbHO
3a4YMCTUTb U 3anyanTb. 3a4NCTKY Xnn kabenen HeobxoAMMO BbINMOSHATL C TAKUM pacyeToM, YToObI KX
OrOJIEHHbIE KOHLbI MOCNe MOAKMYEeHNs K Npubopy He BbICTyNanu 3a npegensl kneMmMHuka. CedeHne
*un kabeneit QOMKHO BbITb He Gonee 1 MM>.
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B Kopnycax HacCTeHHOro KpenmneHua KOHUYeCKne 4acTu YnnoTHAKLLUX BTYNOK Cpe3aTb Takum
oGpasoM, 4YTOOBI BTYyIKa NAIOTHO npunerana K NnoBepxXHOCTU kabens.

MpumeyaHus

1. KabenbHble BbiBOAbI Npubopa paccynTaHbl Ha NOAKMOYeHUe kabenen ¢ HapyxHbIM AnaMeTpoM
oT 6 8o 12 mm.

2. ﬂﬂﬂ YMEHbLUEHUA TPpeHUa Mexay pe3VIHOBOVI NOBEPXHOCTbIO BTYJIKMU U kabens pekomeHgyeTca
NPUMEHATb TalnbkK, KpaxmMman u 1.4.
I'Ipvl npokKnagke kabenew cneanyet  BbloennuTb  NIMHUKM CBA3W, coefuHArolne ﬂpl/l60p
C [aTyMKoOM B CaMOCTOATEsIbHYKO Tpaccy (I/IJ'IVI HECKOJ1bKO Tpé:lCC)Y pacnonaraa ee (VIﬂVI I/IX)
OTOENbHO OT CUIIOBbIX Kabenen, a Takke OT kabenen, co3aarLLMX BbICOKOYACTOTHLIE U NMNynNbCHblIE
nomMexwu.

BHumanue! [nsa sawmtbl BXoAOB npubopa OT BAWSHWS MPOMBILLIEHHbIX 311E€KTPOMAarHUTHbIX
NMoOMEX INIMHUM CBA3W Npubopa ¢ AaTYMKOM CriefyeT 3KpaHMpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCnonb3oBaHbl Kak cneuuanbHble kabenu ¢ 3KpaHupylLWwyMMKM onfieTkaMu, Tak U 3a3eMreHHble
cTanbHble TpyObl noaxoasiiero anameTtpa. JkpaHbl kabenemn ¢ akpaHVpyOLLMMK OnsieTkaMu crneayet
NMOAKMIOUNTD K 323EMIIEHHOMY KOHTaKTY B LUMTE YNPaBMEHWS.

5.3 NMoakntoyeHune npubopa

CoeguHeHne npubopa € UCTOYHMKOM nuTaHus (CeTbl) M OaT4YMKOM  MPOU3BOAMTCSH
Nno COOTBETCTBYIOLLUMM CxemaM, npvBedeHHbIM B MNpunoxenun b, ¢ cobniogeHnem UsnoxeHHoON Hnxe
nocnefoBaTenbHOCTU AENCTBUN:
1. MNopknountb NPUBOP K MCTOYHWUKY NMUTaHUS;
2. MNopaTb NUTaHwe, BbICTaBUTb KOA TWMNa Aatyvka u pexum pabotbl NMUO-perynsartopa, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cm. Mpunoxenne B), 3aTem cHATb nuTaHue;
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3. MoaknioynTb NMUHUIO CBA3M «Npubop — AaTyMK» K nepBuYHOMY npeobpasoBaTento v BXxoay
npubopa;

4. TlogKniounTb NMIMHUK CBA3KN «MPUBOpP — Harpyska» K UCMOMHUTENbHBIM MeXaHn3Mam U BbIXody
npubopa;

5. MNopaTb HampspkeHne nUTaHWs W BbINOMHWUTL aBToHacTpolky [MWA-perynatopa (cwm.
Mpunoxexwne E).

BHumanue! [Ina 3awmutbl BXOAHbIX Lenen npubopa OT BO3MOXHOrO npobos 3sapspaamu
CTaTUYECKOrO 3NEeKTPUYECTBa, HAKOMMEHHOr0 Ha JMHUSIX CBSI3W «npubop — [atuvk» nepeq
MOAKIIOYEHNEM K KNEeMMHWKY npubopa, MX Xunbl crnegyeT Ha 1...2 ceK COeAUHUTb C BUHTOM
3a3eMIIeHus WuTa.

Mocne nopgaun HanpsbkeHus nutanus npubop nepexogut B pexum PABOTA (cm. n. 6.1). MNpun
MCMPaBHOCTM [aTyvka WM NIMHUM CBA3WN Ha UMdpOoBOM MHAMKaTOpe oTObpasuTcs Tekyllee 3HayYeHue
n3mepsieMo BenuumHbl. Ecnm nokasanus npubopa He COOTBETCTBYHOT pearlbHOMy 3HayYeHuto
N3MepseMoi BENMUYMHBI, HEOOXOAMMO NMPOBEPUTL UCMPABHOCTL AaTyMKa M LeNOCTHOCTb JIMHUM CBSA3W,
a TaKkke NpaBuIIbHOCTb VX MOAKITHOYEHUS.

BHumaHue! Mpu npoBepke WCNPaBHOCTU daTyMka M JNIMHMKM CBA3U HEOoOXO0OUMO OTKMYMTb
npubop oT ceTn nuTaHus. Bo u3bexaHve Bbixoga npubopa U3 CTPOs Npu NPOBEpKe Lenewn
HeobXoAMMO UCMOoNb30BaTh M3MepUTENbHbIE YCTPOMUCTBA C HanpsKeHnem nutaHus He Gonee 4,5 B,
npu Gonee BbICOKMX HanpshKeHWUsIX MUTaHWs STUX YCTPOWCTB OTKIOYEHVEe AaTtyuka oT npubopa
obsa3aTensHo.
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6 Pexxumbl paboTbl npubopa

Mpubop MoxeT dyHKUMOHMpOBAaTL B OAHOM M3 AByx pexumoB: PABOTA wnu
NMPOrPAMMUPOBAHUE.

6.1 Pexxum PABOTA

Pexum PABOTA sBRNSIeTCS OCHOBHbIM 3KCMyaTaUWMOHHbIM PEXUMOM, B KOTOPbIA npubop
aBTOMAaTWMYECKM BXOAUT MpY BKMHOYEHUM NUTaHUS. B gaHHOM pexrmMe npousBoaUTCS ONpoC BXOOHOMO
AaTuMka C BbIYMCMEHVMEM MO MONYYEHHbIM AaHHBIM TEKYLUMX 3Ha4YeHWUn U3MepsieMoV BENUYUHBbI U
oTOGpaxKeHnem mnx Ha LdpoBOM MHAMKATOPE U BblAavelt He0BX0ANMbIX CUTHAMNOB PErynnpoBaHns Ha
BbIXOOHbIE YCTPOWNCTBA.

B npouecce paboTbl npubop KOHTPONMPYeT WCNpPaBHOCTb BXOAHOTO Aatyvka W, B crnyyae
BO3HUKHOBEHWSI aBapuu Mo BXOAy, CUrHanusmpyet o6 3TOM BbIBOAOM Ha LMEPOBOW MHAMKATOP
coobLLeHnsi, COOTBETCTBYIOLLEro aBapwuiiHon cutyauumn (cm. lMpunoxenve [). PaboTa BbIXOAHbIX
YCTPOMCTB Npu 3TOM OGnokupyeTtcs. ABapuiiHas cuTyauusi BO3HUKaeT Mpu BbIXode W3MepsieMon
BENUYMHBI 32 JOMYCTUMbIA AManasoH KOHTpons (CcM. Tabn. 2.2) unu npu BbiIXOAe M3 CTPOs AaTyuka
(06pbIB MM KOPOTKOE 3aMblkaHWe TEPMOMETPOB COMPOTMBIEHUs, OGpbLIB Tepmonapbl  Wnu
yHUULMPOBAHHOIO Aartyuka). [lonycTuMble npeaenbl M3MEpeHun AN Kaxkgoro Ttuna Aartyvka
ykasaHbl B Tabnuue 2.2.

BHumaHue! lMpubop nHonumpyert:
e TeMmrepaTypy «XONOAHOro cnas» — B Clly4ae KOpOTKOro 3aMblkaHWUsi TepMonapbl;
e 3HAYeHWe HWXHero Npeaena Auanas3oHa — B Criydae KOpoTKoro 3amblkavus gatuvkos 0...1 B, 0...5
MA, 0...20 MA 1 06pbiBa gatumkos 0...5 MA, 0...20 MA;
e 3HayeHWe cepefMHbl AnanasoHa — B Cry4Yae KOpoTKOro 3amblkaHus aativka —50...+50 mB.
B pexume PABOTA npuGop ynpaBnsieT BHELWHWM WCMNOMHUTENbHBIM YCTPOWCTBOM.
Bu3syanbHbIi KOHTPOMb 3a paboToON BLIXOAHOMO YCTPOMCTBA MOXET OCYLLECTBSATLCA ONepaTopoM Mo
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cooTBeTCTBYlOLWMM cBeToanodam «K1» n «K2». 3aceeTka cBeToamModa CUrHanuavpyet o nepesoae
BbIxoaa B cocTosiHne BKITKOUEHO, a raweHue — B coctosiHne OTKITKOYEHO.

6.2 Pexxum NPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUPOBAHWE npenHasHaveH Ans 3agaHus U 3anncy B SHEProHe3aBUCUMYHO
namsite npubopa TpebyeMbix Mpu 3KCnyaTauuyM nporpaMmmpyeMbix napamMeTpoB. 3afaHHble
3HaYeHWsl NapaMeTpoOB COXPAHSIIOTCS B NAMATW NpuGopa Npu BbIKIMOYEHUN NMATAHNS.

MpumeyvaHus

1. Tpm coxpaHeH!n N3MEHEHHbIX 3HauYeHU napameTpos b1-0 u b1-7 BeIxoaHbIE YCTpOVicTBa BhIKtoYatoTes. Mpy
V3MEHEH pyrX NapaMeTpoB Nprbop ocTaeTcs B pabodeM COCTOSIHUN.

2. 3HayeHvie napamvetpa bl-7 onpedensier TOMHOCTb OTOOPEKEHUS UHOMKALWMM U MacLuTabupyeT 3HayYeHust v
avanasoHbl napametpoB T, Xp, Al-2, b1-5 n b1-6. MaCLLITa6I/>1POBaHI/Ie BbIMOMHSAETCS MyTEM YMHOXEHWS!
TEKYLLMX 3HAYEHW YKa3aHHbIX NapamMeTpoB Ha koadduumeHT 107, rae X — 3HaveHve napametpa b1-7.

Ecnu B Teuenne 20 cek B pexume NMPOIPAMMUPOBAHWE He npou3BoguTcsi onepauuii c

KHOMKamu, npnbop aBTomMaTMYeckun Bo3BpallaeTcs B pexum PABOTA.

B npuGope yctaHOBNEHO ABa YPOBHS NPOrpamMmM1MpOBaHusI.
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Ha nepBomM ypoBHe ocCyLLeCcTBnsieTCA NPOCMOTpP U
M3MEHEHWE 3HaYeHWn napameTpoB perynupoBaHus:
ycTtaBku T u koapduumeHToB X, 7, 7o. Bxoa Ha nepBbIv
ypOBEHb nporpaMMmMpoBaHuns ocylecTBnseTcs

KPaTKOBPEMEHHbIM ~ HaxaTuMem Ha  KHOMKY
MocnepoBaTtensHOCTb paboTbl ¢ NPMOGOPOM Ha MEepBOM
YPOBHe NMporpaMmMmnpoBaHuns MpuBeAeHa Ha pucyHke 6.1.

Ha BTOPOM  YpPOBHE  MpOrpaMMUpOBaHUs
OCYLLIeCTBNSIETCA MPOCMOTP U HEO6X0ANMOe N3MEHEHNe
YHKLMOHaMbHbIX napameTpos npunbopa.
dPyHKUMOHanNbHbIe NapameTpbl Npubopa pasgeneHbl Ha
rpynnel A n b. B rpynne A HaxogAaTcsa napameTpbl,
onpegensiowue noruky pabotsl npubopa. B rpynne b —
napameTpbl, oTBevawLme 3a HacTpoWiKy
M3MepUTEnbLHON YacTy npubopa.

MoppobHoe onucaHne napameTpoB MPUBEAEHO B
MpunoxeHun B.

Pesxam PABOTA

= (MIMEHEHWE B AHanasoHE
pafioTs garxa)

: W 3a/iaHHE YCTABKN :
|

I~ Jamanwe actepeanca |
-y I
_{ (mamerenne of 0 4o Bepsero |
~ npegena anasona |
_ _ _patomy sarwea) |

Puc. 6.1. MocnepoeatensHocTs paboTel ¢

npuGopoM Ha NepeoM YPOBHE NPOTPaMMUPOBaHKA

Bxog Ha BTOpOVI YPOBEHb NPOrpaMMnpoBaHnNA OCYLLECTBNAETCA HaXaTuem u yaepxmBaHuem

near,;
KHOMK He MeHee 3 cek. lNocnegoBaTensbHOCTU MpoLeaypbl NporpaMMupoBaHus npubopa Ha
BTOPOM YpOBHe A1a 06enx rpynn napameTpoB NpuBeaeHbl Ha pucyHkax 6.2 - 6.4.
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0Ons 3awutbl napameTpoB OT
HeCcaHKLMOHMPOBaHHOIO
M3MEHeHMs1 paboumx pexuMoB B
npubope  cnyxat  napameTpbl
cekpeTHoct AO0-0 wn b0-0, B
KOTOpbIX yCTaHaBNMBaeTcs 3anpet
Ha N3MeHeHne napameTpoB
COOTBETCTBYHOLLE rpynnbl "
napameTpoB perynuposaHus. [pu

YCTaHOBMNEHHOM 3anpeTte
paspeluaeTcsi TONMbKO MPOCMOTP
paHee 3aaHHbIX 3Ha4YeHun

napameTpoB 3TWX rpynn.

Ooctyn Kk aTum napameTpam
CeKpeTHOCTH ocyLlecTenseTcs
TOMbKO Yepes Koabl:

41
0650
YREpAMBATE [
Heueneeﬁoe&.& . |

1 I
| A NapameTpos } | AR BpaMETpOB
1

LA cu pac. 63| oy b . puc. 64

Puc. 6.2. NMocneposatensHocTs paboTel ¢ npubopom
Ha BTOPOM YPOBHE NPOrpaMMHUpOBaHKUA

e Ans rpynnbl napameTpos A kog goctyna 135;
e [Ans rpynnbl napameTpoB b koa goctyna 246.

BHumaHume! [1ns Bo3BpaTa BCeX 3aBOACKMX YCTaHOBOK Heobxoanmo HabpaTb kog 118.
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Puc. 6.3. MocnegoBarenbHOCTL paboTbl ¢ NPUGOPOM Ha BTOPOM
YPOBHE NporpaMMuUpoBaHus (ansa rpynnsi napameTpos A)
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Puc. 6.4. MocnegosarensiocTb paboTel ¢ npubopom Ha BTOpoM
YPOBHE NporpaMmMHUpoBaHua (ana rpynnel napametpoe b)
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7 TexHn4eckoe obcnyxuBaHue

7.1 O6Lwwue yKkasaHusA

TexHnyeckoe obcnyxnBaHve npubopa NPoOBOAMTCS HE pexe OJHOro pasa B LUeCTb MeCHALEB U
COCTOWT B MPOBEPKE KpenneHus npubopa, BUHTOBbLIX COEAVHEHWI, a TakkKe yAaneHnn nbinv u rpasu ¢
KremMMmHuKa npubopa.

8 MapkupoBka npubopa

Ha Kopnyc an60pa M NpUKpenneHHbIX K HemMy Tabnuykax HaHocATCSA:

HaumeHoBaHue npubopa;

cTeneHb 3awmTbl kopnyca no FOCT 14254;

HanpspkeHWe W YacToTa NMUTaHus;

notpebnsemas MOLLHOCTb;

Knacc 3awuTbl OT NopaxeHusi anektpuyeckum Tokom no FOCT 12.2.007.0
3HaK yTBEPXAEHMS TUNa CPpeacTB U3MepeHni;

3Hak cootBeTcTBMA no FOCT P 50460;

3aBoACKON HoMep npubopa K1 rog Bbinycka.

Ha notpebutenbckyto Tapy HaHocAaTCS:

. HavMeHoBaHue npubopa;
e 3aBOACKOW HOMep NpuGopa v rog Beinycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbIMOJSTHEHHYIO U3 kKOopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npv nepecbisike noytor no FOCT 9181-74.

10 TpaHCcnopTUpPOBaHue U XpaHeHue

10.1. MNpunbopbl TPaHCNOPTUPYIOTCA B 3aKPLITOM TpaHcnopTte moboro Buaa. Kpennexwune Tapbl B
TPaHCMOPTHBIX CPeAcTBax [OMMKHO MPOU3BOAUTLCA COrMMAacHoO npaBunaM, [AelcTBYOWMM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHCNopTa.

10.2. YcnoBus TpaHCNOPTMPOBaHWS AOMKHbI coOTBETCTBOBaTh ycrnoBusim 5 no FOCT 15150-69
npu TemnepaType oKpyxatLiero Bo3gyxa oT MuHyc 25 fo +55 °C ¢ cobniogeHnem mep 3aluTbl OT
yAapoB u Bubpauuii.

10.3. MNepeB0O3Ky OCYLLECTBMAATL B TPAHCMOPTHOWN Tape NOLUTYYHO UMK B KOHTEHEpPaXx.

10.4. Ycnosus xpaHeHus B Tape Ha ckrnaje W3roToButens u  notpebutens [OSKHbI
cooTBeTcTBOBaTh ycrnoBusim 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI NPUCYTCTBOBATbL
arpeccviBHbIE MPUMECH.

Mpubopbl cnegyeT XxpaHUTb Ha CTennaxax.
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11 KomnnekTHoOCTb

Mpubop 1 wr.
Macnopt 1 3ka.
PykoBoacTBo no akcnnyatauum 1 aka.
[apaHTUiHbIA TanoH 1 aka.

MpumeyaHue - WMsrotoBuTenb ocTaBnseTr 3a COOOM MpaBO BHECEHWS [OMOSTHEHUN
B KOMMNIEKTHOCTb n3fenus. MonHas KOMNNEeKTHOCTb ykasaHa B macnopTte KOHTponnepa.

12 FapaHTUHbIe 06A3aTenbCTBA

12.1 WN3roTtoBuTenb rapaHTupyeT cooTBeTcTBME npubopa TpeboaHusim TY npu cobniogeHum
YCNOBUIA 3KCMNyaTaumu, TPAHCNOPTUPOBaHWS, XPaHEHNS Y MOHTaxa.

12.2 MNapaHTUHLIN CPOK aKchnyaTaumm — 5 neT co AHA NPoAaxu.

12.3 B cnyyae Bbixoga npubopa n3 CTposi B Te4eHue rapaHTUAHOrO cpoka npu cobnogeHum
nonb3oBaTenemM YCrnoBuWil 3KCMyaTaumu, TPaHCNOPTUPOBaHUS, XpaHEHUs U MOHTaxa npeanpusitue
M3roToBuUTENb 06A3YETCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMW 3aMeHy.

12.4 Mopsigok nepefayun u3genusi B peMOHT cogepKaTcsl B NacrnopTte U B rapaHTUNHOM TarnoHe.
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MpunoxeHune A. NaGapuTHbIe YepTeXn KopnycoB Npudopa

PucyHok A.1 geMoHCTpupyeT rabapuTHble M YCTaHOBOYHbIE YepTexu npubopa HaCTEHHOro
Kkpennexunsa H.

.___@g_-‘ 05 Yronok
KPOHWITERH
—
|
o| 0 !
g2
b |
|
v

Puc. A.1. Npubop HacTeHHoro kpennexns H

MpumeyaHue - BTyJ'IKI/I noapesaTtb B COOTBETCTBUM C AMaMeTpOM BBOOHOIo kabens
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Ha pucyHke A.2 npvBefeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW1.

dukcaropsl JIMUEBaA NaHenb WHTa

Q

Puc. A.2. Mpubop wuroeoro kpennenus L1
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kpennexus LW2.

Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YEpPTexu npubopa LUMTOBOroO

NALIEBARA NAHENb LWMTa

>2{Jg

42402

Puc. A.3. NMpubop wmtosoro kpennenus LLI2
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Ha pucyHke A.4 npuBeaeHbl rabapuTHbie U yCTAaHOBOYHbIE YepTexu npubopa ¢ kpenneHvem Ha
DIN-periky.

90
44

~%8 | 12—
Puc. A.4. NMpubop c kpennexmem Ha DIN-peiiky [
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MpunoxeHne B. CxemMbl nogkn4veHus npndéopa

HasHaueHne KOHTaKTOB KIIeMMHbIX KOIO4OK NpuGopoB npveeaeHo B Tabnuuax 5.1 n B.2.

Tabnuua B.1 - HasHayeHWe KOHTaKTOB KNEeMMHOM Konopku npubopa B HacTeHHoM H u

wutoBom L1, L2 ncnonHeHUsx Kopnycos

Homep KoHTakTa Ha3HayeHune Homep KkoHTakTa Ha3HayeHue
1 Cetb 90...245 B 9 Bxop 1-1
2 Cetb 90...245 B 10 Bxopg 1-2
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He ncnosnb3yTes
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Tabnuua B.2 - Ha3HayeHne KOHTaKTOB KNeMMHOW komnopku npubopa B DIN-peeyHom [i
MUCMONHEeHUN Koprnyca

Homep HasHauyeHue Homep koHTakTa HasHauyeHue
KOHTaKTa
1 Cetb 90...245 B 9 +24 B
2 Cetb 90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He ncnosnb3yTes
5 Bbixog 1-3 13
6 Bbixog 2-1 14 Bxopg 1-3
7 Bbixog 2-2 15 Bxopa 1-2
8 Bbixog 2-3 16 Bxopg 1-1

Ha pucyHkax B.1 - 5.8 npuBeeHbl cxeMbl noakntoyeHuns npudopa.

Buixog X-1 |—» 9:9'. Buixop X-1 | e
E:]"_ BoxoaX-2 f—> B Bhixon X-2 P1
—— Buixop X-3 |— : @ Buixog X-3 —[ED—G +U,
VD1
Puc. b.1. Cxema nogKnoyeHus Harpy3ku Puc. B.2. Cxema noaxnio4eHns Harpyskm K
K BY Tuna P BY tuna K
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Puc. B.3. Cxema nogxnioyeHus cunoeoro cumuctopa Kk BY tuna C

3 +
1000m | opxoAX-1
—~{___}—{ Buxog X-2 TeeppotensHoe
pene

Buixopg X-3

Puc. b.4. Cxema nogxnioyenms KBY una T
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Bxog x-1 Bxopn x-1

m
I.°c Bxon x-2 C+ Bxog x-2
Bxopg x-3 — Bxop x-3

Puc. B.5. Cxema nogknioyeHus

Puc. B.6. Cxema nogknioyenus
TepMOMETPa CONPOTHBNEHHUS

TepMO3NeTPU4ECcKoro
npeoGpasogarens
Bxop x-1 Bxog x-1
+
u E+ Bxop, x-2 I - Bxop x-2
= Bxop x-3 M Bxog x-3

R,=50,000 = 0,025 Om

Puc. b.8. Cxema nogkmoyeHna
AKTUBHOIO faTyMkKa C TOKOBbIM
sbixogom 0...5,0... 20

wim 4 ... 20 mA

Puc. B.7. Cxema noaxnioyexmns
AKTUBHOrO [laTUMKA C BLIXOA0M
B BUAE Hanpskenus -50 ... 50 mB
wm0...1B
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MpunoxeHue B. NMporpammupyembie napamMmeTpbl

MpunoxeHue codepxut [NepeyeHb MNporpaMMUpyeMbIX NapameTpoB npubopa B TabrnumyHom

Buae.

MporpammupyemMble NnapameTpbl NpeacTaBneHbl B Tabnvue B.1.

Ta6bnuua B.1 - NepeyeHb nporpaMmmup

eMbIX NapamMeTpoB

MNapameTp DonycTumbie KoMMeHTapuu 3aBopackas 3HaueHus
OGosHaquue| HasBaHue 3HaveHns P ycTaHoBKa | nonb3oBarens
OCHOBHbIe NapaMeTpbl perynuposaHus

*T YcTaBka ons

nna- -999...9999 [eq. nam.] 30.0

perynatopa
Tu WnTerpanbHas 0...9999 cex. 50.0

noCTOsiHHas
To AucbcdbepeHun-

anbHas 0...9999 Cex. 10.0

NoCTOsIHHast
*Xp Monoca

nponopumo- 0.001...9999 [ea. nam.] 50.0

HanbHoCTH
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackasa 3HaueHus
0603HaquMe| HasBaHue 3HaveHus Kommentapun ycTaHoBKa | nonbk3oBarens
F'pynna A. NMapamMeTpbl, onucbiBatoLiue Noruky paborbl npubopa
A0-0 MapameTtp 01 PaspelueHo u3MeHsITb 01
CeKpeTHOCTM napameTpbl perynupo-
ans rpynnsl A BaHWs W napameTpbl
rpynnbl A
02 3anpeLweHo U3MeHATb
napameTpbl rpynnbl A,
npu 93TOM  BO3MOXHO
W3MEHSITb  MapameTpbl
perynupoBaHusi
03 3anpeLeHo  U3MeHATb
napameTpbl rpynnbl A,
a Tawkke napameTpbl
perynupoBaHusi
*Al-2 3oHa Heuys- 0...999.9 [en. nam.] 0.0
CTBUTENMBHOCTMN
Al1-3 OrpanunueHne 0...100 % 100
MakcMmarnbHon
MOLLHOCTM
Al-5 Mepwvoa LWUAM 0...80 cex. 10
Al-6 Pexum 00 MWA-perynatop 00
paboThbl
perynsTtopa 01 MNA-perynstop
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MpogomkeHne Tabnuubl B.1

MapameTp HOonycTumbie KoMmeHTapuu 3aBoackas 3HauvyeHus
O6o3HavyeHne | HaumeHoBaHne 3HayYeHus ycTaHOBKa nonb3oBartensi
Al-7 Bpemsi nonHoro 3...900 cexk. 60

XOAa 3a[BWKKM
Al-8 MuHumanbHas 6, 10, 20, 50, MC 200
ANUTENbHOCTb 75, 100, 120,
nmmnyneca LM 150, 175, 200
F'pynna b. MapameTpsl, onvcbiBalowWwme U3MEPEHNUs U MHAUKALUIO
b0-0 MapameTtp 01 pas3peLLeHo N3MEHATb 01
CEKPETHOCTU napameTpbl rpynnbl b
ans rpynnsl B 02 3anpeLleHo U3MeHsTb
napameTpbl rpynnsi b
b1-0 Kog tvna 01 Cu 50 (0:=0,00426 °C %) 01
Aatduka 09 50M (a=0,00428 °C ™)
07 Pt 50 (0=0,00385 °C ™)
08 5001 (¢=0,00391 °C ™)
00 Cu 100 (¢=0,00426 °C ™
14 100M (0=0,00428 °C %)
02 Pt 100 (¢=0,00385 °C ™)
03 1000 (0=0,00391 °C ™)
29 Ni 100 (0=0,00617 °C ™
30 Cu 500 (¢=0,00426 °C ™
31 500M (=0,00428 °C ™)
32 Pt 500 (¢:=0,00385 °C ™)
33 5000 (¢:=0,00391 °C )
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MpogomkeHne Tabnuubl B.1

MapameTp HOonycTumbie KoMmeHTapuu 3aBoackas 3HaueHus

O6o3HavyeHne | HaumeHoBaHne 3HayYeHus ycTaHOBKa nonb3oBartensi
34 Ni500 (¢:=0,00617 °C %)
35 Cu 1000 (¢=0,00426 °C ™)
36 1000M (¢:=0,00428 °C ™)
37 Pt 1000 (2=0,00385 °C %)
38 10000 (¢=0,00391 °C ™)
39 Ni 1000 (0:=0,00617 °C ™)
15 53M (0:=0,00426 °C ™)
04 TXK (L)
20 TXKK (J)
19 THH (N)
05 TXA (K)
17 TMM (S)
18 TMM (R)
16 TMP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 Hanpspkenue -50...+50 mB
13 Hanpsbkenve 0...1 B
oFF BbIKNOYEH
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackas 3HaueHus
OGosHauenne | HasBaHue 3HaveHus ycTaHoBKa | nonbk3oBarens

b1-1 Koppekuus -50.0...+50.0 CymmupyeTtcs ¢ 0.0

«caBur N3MEPEHHbIM

xapakrepuc- 3HayeHnem

TUKW»
b1-2 Koppekums 0.900...1.100 M3mepeHHoe 3HaveHne 1.000

«HAKIOH YMHOXaeTcsl

Xapakrepuc- Ha 3afaHHbIN

TUKU» koadppuumeHT
b1-3 Pexum pabotbl oFF BbIKIMIOYEH oFF

BbIYMCIINTENS on BKITIOYEH

KBafpaTHOro

KOPHS1
*b1-5 MokasaHne —999...9999 0.0

npubopa ons

HWXHero npegena

YHUPULMPOBAH-

HOro BXOAHOro

curHana
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OKoH4YaHue Tabnuubi B.1

Mapamer, onycTumble 3aBoackasa 3HaueHus
P P Rony KommeHTapum A
0603HavYeHne HazBaHue 3Ha4vYeHusa yCTaHOBKa nonb3oBartens

*b1-6 MokaszaHne —999...9999 100.0
npu6opa ans
BEpXHero
npegena
YHUDULMPOBAH-
HOro BXOAHOro
curHana

b1-7 MonoxeHune 0,1,2mn Cw. Mpumeydanue 1
[EeCATUYHOMN 3 Ha cTp. 45
TOYKM Npn
MHAMKaLMM
napameTpoB

b1-8 Monoca
Lm1dpoBoro 0.0...30.0 [eq. nam.] 30.0
dunbTpa

b1-9 MNocTosiHHas 0...99 cek
BpEMEHU 2
u1cpoBoro
dunbTpa

MpumeyvaHne - [MapameTtpbl b1-3...b1-6 [OCTYNHbI ANS  peaakTMpPOBaHWs, €CnM Ha BXOAE WCMOSNb3yeTcs
YHUULIMPOBaHHBIV AaT4MK (COOTBETCTBYET 3HayYeHuto napameTpa b1-0 = 06,10...13).
* - OTMeYeHbl NapameTpbl, 3HAYEHMSI KOTOPbIX MEHSIKOTCS NPU M3MEHeHWUU napameTpa b1-7.
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MNpunoxexune I'. CoegnMHeHne TePMOMETPOB CONMPOTUBIIEHUSA C
npuMbopom no AByXNpoBOAHOM cxeMe

MpunoxeHne cogepXXmT onucaHve 1 NpUMepbl NOAKMYEHNS TEPMOMETPOB CONMPOTUBIEHMS MO
[OBYXMPOBOAHON CXEMe.

CoeavHeHe TepmomeTpa € nNpubopoM Mo ABYXNPOBOAHOW CXemMe NPOU3BOAUTCA B cryyae
HEBO3MOXHOCTW MCMONb30BaHWUSA TPEXNPOBOAHOW CXeMbl, Hanpumep npu ycTtaHoBke npubopa Ha
o6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMI MOHTaXHbLIMU Tpaccamu.

CnefyeT NOMHWTB, YTO Moka3aHus npubopa OyayT 3aBuCeTb OT M3MEHEHUSI COMPOTUBIEHUS
NPOBOAOB NMHUN CBSA3UN «TepMOoMeTp — Npubop», NPoUCXoasiLLero nog BO3AeWCTBMEM TeMnepaTyphbl
oKkpyxatowero Bosfyxa. [insa KomneHcauMu napasuTHOTO COMPOTUBIIEHUS MPOBOAOB  HYXHO
BbIMOSHUTL CriefytoLine AeACTBUS.

1) Mepep Hayanom paboTbl YCTaHOBUTL NEpPEMbIYKM Mexay KoHTakTamu Bxopg X-1 n Bxop X-2
KnemMMmHuKa npubopa, a ABYXNPOBOAHYIO NTMHUIO NMOAKMIYNTL, COOTBETCTBEHHO, K KOHTakTaM Bxog X-2
n Bxog X-3.

2) MNopaknounTb K NPOTMBOMOSOXHBIM OT NMPUBopa KOHLaM MUHWUKN CBSI3N «TepMOMETP-Npubop»
BMECTO TepMoMeTpa Mara3vH COMpPOTMBMEHWI C KraccoM ToyHocTu He Gomee 0,05 (Hanpumep,
P4831).

3) YcTaHoBUTL Ha MarasaviHe COMPOTUBIIEHUIA 3HAYeHVe, paBHOE COMPOTUBIIEHNIO TEpMOMETpa
npu Temnepatype 0 °C (B 3aBMCMMOCTU OT TNa AaTyumka).

4) NopaTtb Ha npubop nutaHue u yepes 15-20 cek Mo MokasaHMsIM LMPOBOro MHAMKaTopa
onpeaenuTb BENWYMHY OTKIIOHEHUst TemnepaTypbl oT 0 °C Mo KaxaoMy KaHany namepeHus.

5) BBecTu B namsiTe Nnpubopa 3HauyeHVe KOPPEKLMN «COBUM XapakTepucTukm» anst kaHana (b1-
1), paBHOE NO BeNMYMHE NokasaHusM Npubopa u B3AToe C NPOTUBOMONOXHBIM 3HAKOM.
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6) MNpoBepuTb NPaBUILHOCTbL 3aJaHUS KOPPEKUWUW, ANA Yero He M3MEHSst 3Ha4YeHust conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM M3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasanus paeHbl 0,0+0,2 °C.

7) OTKNIOYMTL NUTaHMe ¢ npubopa, 0TCOeANHUTL MUHUIO CBA3M OT MarasnHa CONpPOTUBIIEHWA 1
MOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHWS yKkasaHHbIX AeNCTBUI NpMbOp roToB K AarnbHevien paboTe.
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MpunoxeHue 1. Bo3MOXHble HEUCMPABHOCTU U CNOCOObLI NX

yCcTpaHeHusA

B tabnvua 0.1 npencrasneHbl BO3MOXHblEe HEUCNPaBHOCTU U cnocobbl nx yCcTpaHeHud.

Tabnuua A.1
MNposiBneHue Bo3moxHasi npu4mMHa Cnoco6 ycTpaHeHus
Ha wuHavkatope B pexume
PABOTA oTobpaxatoTcs:
n0.dt [anHble B AL eLle He roToBbl Mopoxpatb 2...3 cek
OCL.H Temnepatypa xonogHoro cnasi | [NpoBepuTb TemnepaTypy
Bbllle AOnycTMon (MeperpeB | OKpyxaloLlero BO3AyXa (He
npubopa) pomkHa npesblwatb 50 °C)
OCL.L Temnepatypa xonogHoro cnasi | [NpoBepuTb Temneparypy
HUXe [OMYCTUMOW | OKpY>KatoLLero BO3AyXa (He
(nepeoxnaxgeHue npudopa) AormkHa 6biTb Hxe +1 °C)
HHHH BbluucneHHoe 3HaveHue BxogHon | CBepuTb KOA AaTyuka B MapameTpe
BEMUYMHbLI  Bblle gonyctumoro | b1-0 ¢ dakTuyecku
npegena noAcoeanHEHHbIM AaTYUKOM
LLLL BbluncneHHoe 3HaveHue BxogHon | CBepuTb KOA AaTyuka B mapameTpe

BENUYUHbI
npegena

HWXe  OonycTtuMoro

b1-0 ¢ dhakTnyeckn
noAcoeANHEHHbIM AAaTYMKOM

OBpbIB UNK KOPOTKOE 3aMblkaHNe
yHuBepcarnbHoro pgatyvka 4...20
MA

MpoBeputb paboTocnocobHOCTb
partuvka
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MpogomkeHue Taénuubi .1

MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus

|- -| O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHOCTb
COMPOTUBIIEHNST MMM TepMoariek- | JaTuvka
Tpryeckoro npeobpasoBarernsi.
Ona  yHubMuMpoBaHHOrO Aatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

0.0.0.0. KopoTkoe 3ambikaHvie TepMomeTpa | MpoBeputs  paboTocnocobHOCTb
CONpOTUBIIEHNS! Aartyvka

Hi BbluucneHHoe 3HauveHue Bbiwe | 3meHuTb paspsigHOCTb
[0NyCTUMOrO Npefena MHaVKaLmm VHAMLMPYEMBIX 3HAYEHUIA

Lo BbluncneHHoe 3HaveHue  Huxke

[J0MNycTUMOro npegerna MHavkaumm

3HayeHVe TemnepaTtypbl Ha
nHgvkaTope B pexvme
PABOTA He cooTBeTCcTBYET
peanbHon

HeBepHbIN ko TMNa gaTynka

B napameTpe b1l-0 3apaTtb koA,
COOTBETCTBYIOLUMIA  MUCMOMb3ye-
MOMY Aatiuky (cm. MpunoxeHve B)

BBefeHbl HeBepHble 3HaYeHus
«caBura XapakTepuUCTtukn» U
«HAaKINoHa XapakTepUCTUKU»

B napametpe b1l-1 ycraHoBuUTb
0.0, B b1-2 ycraHoBute 1.000
(cm. MpunoxeHwne B)

McnonbsyeTca  AByxnpoBoaHasi
cxema coeavHeHus npubopa cC
AaTyYMKoM

Mpon3sectn coeauHeHue Mo 3-x
NPOBOAHOW cxeme unm
BOCIMOSIb30BaTLCS peko-
MeHgauvsmu (cm. Mpunoxenwe N
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OkoHuYaHue Tabnuubi 4.1

MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus
OencTteue ANEKTPOMarHUTHbIX | OKpaHWpoBaTb  FIMHWIO  CBS3U
nomex Aatumka c  npubopom, 3KpaH

3a3eMNUTb B OQHOWN TOYKe
Ha VNHAUKaTope npu | HesepHoe noakntoveHne aatymka | MNpoBepuTb cxemy MOAKNIOYEHUS
HanuuMu TOKOBOrO curHana | K npuéopy patyunka (cm. Mpunoxenne b).
oTobpaxaroTcst Hynu MposepuTb HanpshkeHve
nMTaHUa gaTyuka
Mpn HarpeBe TemnepaTtypa | HeBepHoe coeauHeHve npubopa | M3ameHuTb NonspHOCTb
yMEHbLUAeTCs M Mpu oxna- | ¢ TepmMonapou noAkmnoYeHnss Tepmonapbl  (CM.
XOEHUN yBenuynBaeTcs MpunoxeHve bB)
HeBepHo BbINONHeHo | MNposeputb npaBUNbHOCTb
noacoeAnHeHne NOACOEANHEHUSI UCMONMHUTENBHO
MCNOMNHUTENBHOTO MexaHu3Ma MexaHusma
BbixogHoe yCTpoWCTBO He | Ynpaenswoowmi uMnynbc MeHbwie | N3meHuTb 3Ha4eHve B
cpabaTbiBaeT npu [OCTU- | MUHUMaNbHON OnVTenbHOCTK | napameTpe Al-8 (cm.
>KEHUW 3aaHHbIX rPaHNLy mmnynbsca WM Mpunoxexwve B)
HeBo3moxHO n3mMeHuTb | BrbicTaBneHa 3awuTta oT | Bagpatb B napameTtpe AO0-0
3Ha4yeHus napameTpoB | U3MEHEHUs1 YCTaHOBOK 3HavyeHne 01 wnu 02 (cm.
MnAO-perynatopa " MpunoxeHue B)
YCTPONCTBA CPaBHEHUSI
Henb3as n3MeHuTbL | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0
napameTpbl  rpynnsl A | USMEHEHMS yCTaHOBOK 3apatb 01
n(unu) b
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MpunoxeHune E. ABTOMaTuyeckasa Hactpomnka NUO-perynatopa

3apayen asTomatmyeckonm Hactponku MUO-perynatopa (AHP) sBnseTcs onpegeneHve 3a
KOpOTKOE Bpemsi ero napameTpoB Ha OCHOBE aHanu3a peakumyn obbekTa perynupoBaHust Ha
BO3MyLLaoLWme Bo3gencTeums. Npouecc aBToMaTM4ecKon HaCTPOWMKN MPOXOAUT HENoCcpeaCcTBEHHO Ha
obbekTe, MO3TOMY ANs ee OCyLeCTBNeHNns
HeobxoanmMo npeaBapuTensbHO
CKOH(UrypupoBaTb npubop c
NMOAKMIOYEHHBIMM K HEeMy AaTyukamu U
MCMOMHUTENbHBIMKM ~ MexaHu3mamu.  [pu
3TOM, yCnoBus, B KOTOpPbIX npoBogntca AHP,
AOMKHBbI ObITb MakCUMarnbHO MPUBNMXKEHbI K
peanbHbIM YCNOBUSIM aKkcnnyaTaumm
obbekTa, B 4aCTHOCTM, peKOMeHAyeTcsi
BbICTaBUTb 3Ha4yeHWe ycTaeku (cMm. n. 6.2.),
MakcMmanbHO NpubnmxkeHHoe k paboyen.

|
7 - - I
ABTOMaTUyeckas HacTpoika HC ! lol H2 Lad |
3aknodaeTca B AByX MocnegoBaTtesibHbIX I
aTanax packaynsaHus obbekTa 0 . ‘;t
c
]

perynupoBaHns B obnactm ycrtaBkM B
npegenax (Tyem+2) U (Tyem-2) nyTem nogayn Puc. E.1. AHP npubopa, paboTaowero B pexnme Harpesarens
MakcuMarnbHOro ynpaensirowlero Bosgenctaus. MNMpouecc AHP npvBeaeH Ha pucyHke E.1.
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Ona 3anycka AHP HeobxogumoO BbIMOMHWUTL
onepauuu, ykasaHHble Ha pucyHke E.2. B npouecce
BbINOMHEHMS  aBTOMAaTU4YeCKOM  HacTpoviku  npubop
nonepeMeHHoO MHANLMPYET 3Tar, Ha KOTOPOM HaXOAMTCA
AHP, 1 Tekylllee 3HaveHWe perynmpyemoro napameTpa.
[Mo 3aBepleHVWO aBTOMaTUYECKOW HACTPOWKU Bce
paccymTaHHble napameTpbl M A-perynsatopa
COXpaHSIOTCH B 9HeproHesaBMCUMMON namsATn npubopa
(cm. n. 6.2.), a BbIXOAHbIE YCTPONCTBA BbIKIHOYAOTCS.

Buumanmne! Ecrm B npouecce AHP  3HaueHue
perynupyemoii  BEMUYMHbI  BBIXOAWUT 3@  Mpedensl
M3MepeHus JaTyumka, Ha MHauKaTope BbiCBETUTCA ErT.
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MpunoxeHune XK. PyyHasa HacTponka NMUO-perynaTopa

[MpuBeneHHbIN HUXKE METOL MO3BONAET onpeaennuTb NpUbNnanTenbHblie NapameTpbl AN PyYHON
HacTpolku perynsitopa. 310 6bIBaeT HeobxoaMMO B cryyae, ecnu npoBefeHve npeaBapuTenbHON
HaCTPOWKN B aBTOMATUYECKOM PEXUME HegonyCTUMO.

MapameTpbl perynupoBaHusi ONpeaensitoTC Ha OCHOBE NEPeXOAHON XapakKTepUCTUKU 0ObekTa
perynupoBaHus. [Onsi CHATUSI NEPEXOOHON XapaKTepUCTUKM oBBbEKT BbIBOAST B pabodvyo obnacTte B
PYYHOM pexume, OOXUAAOTCH CTabunusauumu perynupyemMon BenUYMHbI U BHOCAT BO3MYLLEHVE
M3MEHEHVEM yMpaBrsiowero Bo3aencTBuss Ha AY. CTposAT rpaduvK 3aBUCUMOCTM WU3MEHEHUS
perynvpyemon Benm4mHel oT BpeMeHu (cm. puc. XK.1). Micnonbays rpaduk, BbIMUCASIOT:

tos =t —T; Th i

Vob = (TZ - Tl)/(toﬁ 'AY); T

Ty=4 -1 |

Xp =2 * Ty Vo6,

t,=1,-[0,1...0,25],

rae Ti -

Xp — nonoca nponopuMoHanbLHOCTH, [eq. nam./%]; 0t t t
T — NOCTOsIHHAs 3anasabiBaHns, [c] Puc. X.1

tos — MOCTOSIHHAsA BpeMeHn obbekTa, [c];
Vo6 — MakcMmanbHasi CKOPOCTb M3MEHEHWS PEryNMpyemMoin BENUYUHBI NPU U3MEHEHWUM 3a4aHns Ha
OAVH npoueHT, [ea. uam./(c-%)];
T, — VHTErpanbHas NocTosiHHag, [c];
T1 — Ha4anbHOe 3Ha4eHue, [eq. nsm.];
T, — ycTaHOBMBLUEECS 3HAYEHWNE perynmpyemMor BenuyuHel, [ed. usm.];
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AY — U3MeHeHVe ynpasnsoLwero Bo3aencTams, [%].
T, — AMdbepeHumnanbHasa NocTosiHHas, [c].

KOHKpeTHOe 3HaueHve 1, OMpedensieTcsl C Y4YeTOM pearbHbIX YCMOBWIA 3Kchnyatauum u
XapaKTePUCTUK UCMONb3yeMbIX TEXHUYECKMX cpeAcTB. [ns Toro, 4tobbl onpeaenvTs onTumarnbHoe
3HaveHve t,;, HeobxoauMo conocTaBuTb paboTy CUCTEMbI B pearnbHbIX YCMOBUSIX 3KChnyaTauum npu
OBYX-TPeX pasfnyHbIX 3HaYeHusix MHoxuTens (Hanpumep, 0,1; 0,15 n 0,25).
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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