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HacTosiumin OOKYMEHT SBNSETCA penpe3eHTaTUBHbIM BapuaHTOM pyKoBoACTBa Mo
akcnnyatauum TPM12, wnaoeHTUYHbLIM MO COAEPXaHMK 3JTarioHy pPyKOBOACTBa Mo
akcnnyaTtauun KYB®. 421210.002 P3, npowepwemy cepTudukauuio B KOMMIEKTE C
npubopom B PeepanbHOM areHTCTBe NO TEXHMYECKOMY PerynupoBaHUI0 U METPOJIOTUM.




BBepeHne

HacTtoswee PykoBoacTBO MO 9KCMnyaTauuu  NpefHasHayeHo  ANs  O3HAKOMMEHWS
obcnyxuBatolwero nepcoHana c yCTpOMNCTBOM, MPUHLMMOM AEWCTBUS, KOHCTPYKUMEW, TeXHUYEeCcKown
akcnnyatauuenr un  obcnyxuBaHvem  uameputens  [W[-perynsitopa  MUKPOMPOLLECCOPHOro
ofHokaHanbHoro TPM12 c yHuBepcamnbHbIM W3MepUTENbHbIM BXOAOM (B AaribHEWLeM MO TEKCTy
MMEeHyeMoro «npnbop»).

MpuBop BbINyckaeTCs COrMacHO TEXHUYECKVIM YCIOBUSM U nmeeT ceptudmkat cootetctaus [OCT-P.
[Mprbop 3aperncTprpoBaH B '0CynapCTBEHHOM peecTpe CPeACTB U3MEPEHUIA.

Mpubop cootsetctByeT FOCT P 52931-2008 1 OTHOCWTCH K U3AENWUAM FroCyAapCTBEHHON CUCTEMbI
NPOMBILLMEHHBIX NPUBOPOB 1 cpeacTB aBTomMaTusaumu. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JEWCTBUSIM U MO YPOBHIO M3My4aeMblX paguonomex npubop cooTBETCTBYET 060pyA0BaHMIO knacca A no
[OCT 51522-1999 (M3K 61326-1).

Mpubop obnagaeT ynyyleHHbIMY XapakTepUCcTUKaMu:

—  nuTaHue npubopa OT ceTu nepeMeHHOro Toka HanpspkeHumem 90...264 B (HOMUHanbHoe

HanpsbxeHne 220B) yactoTton 47...63 'y unn ceTn NOCTOSIHHOIO Toka HanpsbkeHus 20...375
B (HomuHanbHOe HanpskeHue 24 B);
—  BbICOKasli NOMEXOYCTONYMBOCTb K 3MEKTPOMarHUTHbIM BO3[AENCTBUSAM,;
—  yBEJIMYEHHbIN CPOK rapaHTun, rapaHTUIHBIA CPOK 0O6CNY>XMBaHWA cocTaBnseT 5 ner;
—  MOBbIUEHVE YHMBeEpcanbHOCTU npubopa, no3Bonsiowee 6Gonee rMbko uMcnonb3oBaTb
NpuBopbI U YMEHBLUNTL UX HOMEHKINATYPY 3a CYET UCMOSb30BaHUS:
—  YyHMBepcanbHOro Bxoaa;
—  BCTPOEHHOrO UCTOYHMKA HanpshkeHns 24 B onsa nUTaHMs akTUBHbLIX 4ATYMKOB;

—  WCMoNnb3oBaHWEe  YCOBEPLUEHCTBOBAHHOW  MaTematudeckon  Mogenu  [MU[O-perynstopa;
aBTOHACTpOMKa At CUCTEM C UCMONMHUTENbHBIMU MEXaHU3MaMM: HarpeBaTenb/XONOAUNbHUK, 3-
X MO3VLMOHHBIN (3aABWKKa C ynpaBneHneM «bonblue/MeHbLUe).

3



Mpubopbl BbIMyckaTca knacca ToyHocTu 0,25; 0,5. Knacc TO4HOCTM 3aBMCMT OT Tuna
NoaKNOYaEMOro BHELLHEro AaTynka

Mpubop un3rotTaBnMBaeTCcss B pasnuyHbIX Moaudukaumsx, OTNUYaloWmMxca Apyr oT apyra
KOHCTPYKTUBHbIM UCMOSIHEHWEM W TWUMOM BCTPOEHHBbIX BbIXOAHbIX YCTPOMCTB. WHdopmauus o
Moamdmkaumm npubopa 3amdgpoBaHa B KOAe NOMHOro YCrOBHOMO 0603HaYeHus:

TPM12-X. Y. X
ITHI'I npuGopa
| KOHCTPYKTMBHOE MCNONHEHNE
| 0Bo3HaueHne nepeuyHoro npenbpasosarens
| Tvn BCTPOEHHOTO BLIXOAHOMO YCTPOWCTBA
KOHCprKTMBHoe UcnosnHeHue:
H - KOPMyC HaCTEHHOro KpenneHus ¢ paamepamun 130x105x65 MM 1 cTeneHbto 3awmuTbl |P44;
L1 - KOPMyC LUMTOBOrO KpenneHus ¢ pasmepamm 96x96x65 MM 1 CTeneHbio 3aLuTbl CO CTOPOHbI
nepegHen naHenu IP54;
w11 - KOPMyC LMTOBOrO KpenneHus ¢ pasmepamm 96x96x47 MM 1 CTEMNeHbIO 3aLuTbl CO CTOPOHbI
nepegHen naHenu IP54;
L2 - KOpryC LWMTOBOrO KpenneHus ¢ pasmepamm 96x48x110 MM M CTeneHbio 3awuTbl CO
CTOPOHbI NepeaHer naHenu 1P54.
a - koprnyc ¢ paamepamu 90x72x58 MM Ansi yctaHoBkM Ha DIN-peliky U CTeneHbio 3alumTbl CO

CTOPOHbI NepeaHer naHenu 1P20.
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[abapuTHbIe YepTexu kopnycoB NpubopoB nNpuseaeHsbl B [Npunoxexnn A.
Y — yHuBepcarnbHble nsmepuTesbHble BXOAbI.

Tun BCTpOeHHOro BbiIxoAgHOro ycrpoucTtea (BY):

O6Go3HaueHue Tun BbIXOAHOrO aNeMeHTa TexHuyeckne napameTpbl
BbIxoaa
P KoHTakTbl anekTpoMarHuTHoro pernie | Tok He 6onee 4 A npu HanpskeHun He
6onee 250 B (50 Ny)
K OnTonapa TpaH3ncTopHas [MocTosHHBIM TOK He 6onee 400 MA npu
n-p-n-tyna HanpspkeHun He 6onee 60 B
T Bbixoa Anst ynpaBneHnsi BHELLUHUM BbixogHoe HanpsbkeHue 4...6 B,
TBEPAOTENbHLIM pene NOCTOSIHHbIN TOK He Gonee 25 MA
C OnTonapa cummcTopHast Tok He 6onee 50 MA Npu NepeMeHHOM
HanpspkeHun He 6onee 250 B (50 Mu)
BHumaHue! [pnbop uvmeer gBa BY opHoro Tuvna — pgBa perne, ABe ONTonapsbl,

onTocMMUCTOpPa Unn ABa BbiXxoda AnA ynpaBleHUA BHEWHUM TBEPAOTESIbHbIM pene. B ob6o3HauyeHunn

an6opa npueBoanTCA O AMH CUMMBOI, COOTBeTCTByIOLLl,VIﬁ npumMmeHaeMmomy BY.




Mpumep 3anucu 0603HaueHnst Nnpubopa B AOKYMEHTALMU APYro NPOAYKUMM, TAe OH MOXET GbiTb
NPVYMEHEH:

Usmeputens NMUO-perynatop MUKpONpoOLIECCOPHbLIN OgHOKaHanbHbiM TPM12-H.Y.P

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

[Mpn 3TOM M3rOTOBMEHMIO M MOCTaBKe NOANEXUT OAHOKaHanbHbIN nameputens MUO-perynatop
MUWKPOMPOLLECCOPHbIN OAHOKaHanbHbIi TPM12 B kopryce HaCTEHHOro KpenneHus ¢ pasmepamu
130x105x65 MM. Tvn BCTPOEHHbIX BbIXOAHbLIX YCTPONCTB — pene afekTpoMarHuTHbIE.



1 HasHa4yeHue npubopa

OpHokaHanbHbli nameputens [MO-perynsatop MukponpoueccopHbin TPM12 coBmMecTHO C
nepBuYHbIM npeobpas3oBaTenem (A4aT4MKOM) nNpedHasHayeH ANs W3MEPEeHWs W perynvpoBaHuvs
Temnepartypbl U OpYrnx (OU3MYECKUX napameTpoB, 3HAYEHME KOTOPbIX BHELIHUM [AT4MKOM MOXET
6bITb NPeobpa3oBaHO B CUrHarbl NMOCTOSIHHOTO TOKA UMW HAMNPSHKEHWS.

Mpnbop MoxeT ObiTb MCNONb30BaH ANS W3MEPEHUS W PErynupoBaHUS TEXHONOTMYECKMX
NPOLEeCCOB B Pa3fNyHbIX OTPACMAX NPOMBILLIIEHHOCTU, KOMMYHaMNbHOMO N CeMbCKOro X03aMncTBaa.

Mpubop moxeT ObiTb MNPUMEHEH Ha MNPOMbIWIEHHbIX OObekTax, MOAKOHTPONbHbIX
PoctexHaasopy.

I'Ipm6op NMo3BOMNSET OCYLLECTBNSATh crieayome yHKUMK:

M3MepeHve TemnepaTypbl UNn ApYyrMx UsN4eckMX BENUYMH (daBrneHusl, BNaxkHOCTH, pacxoaa,
YPOBHA W T.N.) B OAHOW TOYKE C MOMOLLUbIO CTaAHOAPTHOrO AaTyuka, MOAKMOYaeMOro K
yHVBepcanbHoMy Bxogy npuéopa;

—  cKkopocTHble uamepenust (0,1 ¢) € UCNONb30BaHWEM YHUPULIMPOBAHHbBIX AATYUMKOB TOKa Uin
HanpspKeHuss;

— oTobpaxeHue TeKyllero U3MepeHusi Ha BCTPOEHHOM CBETOAMOOHOM  LUdpPOBOM
VHAMKaTOpE;

— yhApaBrieHve 9nekTponpueBoAoM 3anopHo-perynupytowero (K3P) wnu  TpexxopoBoro
KnanaHa 6e3 y4eTa ero nofioXeHusl, a Takke CUCTEMOWN «HarpeBaTerb-XONOAUIbHUK;

—  perynvpoBaHue n3mepsieMoi BENNYMHBI no NpOMNoOpLMOHanbHO-UHTErpanbHo-
anddepeHumansHomy (MAO) 3akoHy B cucTeMe «HarpeBaTenb—XOMOAUIbHUK» UNN Mo
nponopuuoHansHo-uHTerpansHomy (M) sakoHy ana K3P;

— aBTOMaTmyeckoe onpegeneHune koadduuueHTos MNMUNO-perynaTopa (aBTOHACTPONKA).
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2 TexHU4YecKue XapaKTepucTtukn n ycnoBus akcnnyataumm

2.1 TexHU4ecKne xapaKTepucTuku npubopa

OCHOBHblE TEXHUYECKME XapaKTepuCTVKU Npubopa npueeaeHsl B Tabnuuax 2.1+2.3.

Tabnuua 2.1 — XapaktepucTtuku npuéopa

HaumeHoBaHue

3HaveHune

HanpsikeHue nutaHus:

90...264 B nepemeHHoro
TOKa (HOMUHanbHoe
HanpshxeHne 220 B)

yactoton 47...63Iy nnm

20...375 B nocTostHHOro
TOKa (HOMWMHanbHoe

HanpsbkeHue 24 B)

MoTpebnsiemas mowHocTh, BT, He Gonee 55
HanpsipkeHne BCTPOEHHOIO UCTOYHMKA MUTaHWSA NOCTOSIHHOIO Toka, B 24 £2 4
MakcnmarnbHO AOMYCTUMbIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHWs, MA 80
KonunyecTtBo kaHanos 1
Bpewms onpoca Bxoga:
TEPMOMETPbI COMPOTUBNEHNS, C, He Bonee 0,8
TEpMO3rieKkTpuyeckme npeobpasosartenu, ¢, He bonee 0,4
YHUDULMPOBAHHbIE CUTHArbI MOCTOSIHHOMO HAMPSRKEHWUS U TOKA, C, He
6onee 0,1




MpopgomkeHne Tabnuubl 2.1

HaumeHoBaHue 3HauyeHue

[Mpegen 0CHOBHOW NpUBEAEHHOW NOrpeLLHOCTU NPU U3MEPEHUN:

TEpPMO3NEeKTpU4eckMMmn npeobpasosatenamum, % +0,5

TepMoMeTpamMu ConpoTUBNEHUS!, NMPOMETPaMu 1

YHUPULMPOBaHHBIMU CUTHaNamm NOCTOSIHHOTO HaNPSPKEHUs U Toka, % +0,25
CreneHb 3alwuThl Kopryca

HacTeHHbI H P44

wmtoBble L1, 111 v W2 (co cTOpoHbI NULEeBON NaHenu) IP54

DIN-peeyHbIvi [] (CO CTOPOHbI NNLIEBON NaHenm) IP20
abapuTHble pa3mepbl npubopa:

HaCTeHHbIN H, MM (130x105x65)+1

wmToson L1, mm (96x96x65)+1

wmtoson 11, Mm (96x96x47)+1

wmtoson W2, mm (96x48x110)+1

DIN-peeyHbin [], MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
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Tabnuua 2.2 — MCI‘IOﬂb3yeMble Ha BXoAe curHanbl NOCTOAHHOIO TOKa U Hanps>XeHus

3 Mpeaen
HayeHue egUHULbI .
H Onana3soH OCHOBHOWM
anmMeHoBaHue o MragLwero .
n3mepeHun, % a3nAna, 8a. MM npuBeaeHHOMN
pasp T i norpewHocTn, %
CurHan nocTosiHHOro HanpPsXKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumpoBaHHblie curHanbi no NOCT 26.011-80
0..1B 0...100 0,1;1,0
0...5 MA 0...100 0,1;1,0
0..20 MA 0..100 0,1,1,0 0,25
4...20 MA 0...100 0,1;1,0
MpumeyaHue. MakcMManbHO BO3MOXHBIM AMana3oH uHAuMKauum ot -999 pgo 9999. [pu

MHOVUMPYEMBbIX 3HavyeHusx Bbilwe 999,9 n Hwxe MuHyc 199,9 ueHa eavHuubl Mragwero paspsga

paBHa 1.
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Ta6bnuua 2.3 — Ucnonb3yeMble Ha BXoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4MKK)

3Ha4yeHue Mpepen
AvnanasoH eaAVHULbI OCHOBHOW
HaumeHoBaHue U3MepeHuii, oc mMmnagwero npuBeAeHHOMN
pa3spsaa, °C ? norpewHocTH, %
TepmomeTpbl conpotuBneHus no FOCT P 8.625-2006 unu TepMmonpeo6pasoBatenu

conpotusnenus no FOCT 6651-94 2
Cu 50 ("'=0,00426 °C™) —50...+200 0,1

50M (2=0,00428 °C ™ —200...+200 0,1;1,0

Pt 50 (0=0,00385 °C ™) —200...+850 0,1;1,0

500 (¢=0,00391 °C %) —240...+1100 0,1;1,0
Cu 100 (0:=0,00426 °C™ —-50...+200 0,1

100M (:=0,00428 °C ™) —200...+200 0,1;1,0

Pt 100 (0:=0,00385 °C ™) —200...+850 0,1;1,0

1000 (¢=0,00391 °C ™) —240...+1100 0,1;1,0

Ni 100 (a=0,00617 °C ™) —60...+180 0,1 025

Pt 500 (a=0,00385 °C ™) —200...+850 0,1;1,0

5000 (0=0,00391 °C ™) —250...+1100 0,1;1,0
Cu 500 (0:=0,00426 °C ™ —50...+200 0,1

500M (0=0,00428 °C ™) —200...+200 0,1;1,0
Ni500 (0=0,00617 °C™) —60...+180 0,1
Cu 1000 (¢:=0,00426 °C ™) —50...+200 0,1

1000M (0=0,00428 °C ™) —200...+200 0,1;1,0
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MpopomkeHne Tabnuubl 2.3

3HauyeHue Mpenen
Ouana3soH eanHUUbI OCHOBHOW
HaumeHoBaHue V|3MepeHVIl7l, oc mnagwero anBeAeHHOVI
pa3spsaa, °C ? norpewHocTy, %

Pt 1000 (0=0,00385 °C '1) —200...+850 0,1;1,0

10000 (2=0,00391 °C '1) —250...+1100 0,1;1,0 +0,25

Ni 1000 (2=0,00617 °C ™) —60...+180 0,1

TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001

TXK (L) —200...+800 0,1;1,0
XK (J) —200...+1200 0,1;1,0
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 0,1;1,0 +05
TN (R) -50...+1750 0,1;1,0 (+6 2’5) )
TNP (B) +200...+1800 0,1;1,0 -
TBP (A-1) 0...+2500 0,1;1,0
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) —250...+400 0,1;1,0
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MpopomkeHne Tabnuubl 2.3

HaumeHoBaHue

Owana3oH
namepenuin, °C

3Ha4yeHue
eAuHUUbI
Mnagwero

pa3spsaa, °C ?

Mpenen
OCHOBHOM
npuBeAeHHOMN
norpeLlHocTun, %

MNMupomeTpbl cyMmapHoro usny4yeHus no NOCT 10627-71

PK-15 400...1500 0,1;10

PK-20 600...2000 0,1;1,0 +0,25
PC-20 900...2000 0,1;1,0

MpumeyaHus.

Y TemnepaTypHblii  KOIMMULMEHT TEpMOMETPa COMPOTUBIIEHUS] — OTHOLIEHWE  PasHULIbI

COMPOTUBIEHNI AaTYMKa, M3MEPEHHbIX Npu Temnepatype 100 n 0 °C, K ero ConpoTUBIEHMIO,
namepeHHomy npu 0 °C (Ry), AeneHHoe Ha 100 °C 1 okpyrneHHoe A0 NATOro 3HaKka Nocre 3arnsiToil.

2)

pasHa 1 °C.

3)

npu Temnepatype Bbiwe 999,9 u Hwke MuHyc 199,9 °C ueHa eauHMUbl MIagwero paspsga

Aonyckaetca npuMmeHeHune HeCtaHOapTU30OBAHHOIoO MeaHOro TepMmomMeTpa ConpoTuBIieHus C

Ro=53 OM a =0,00426°C ' u guanasoHom n3mepeHun ot muHyc 50 go +180 °C.

4)
5)

OCHOBHasi NnpuBeAeHHas norpelHocTb 6e3 KXC.
npubopsl, paboTatwme ¢ TepmonpeobpasosaTenammu conpotusneHns ¢ HCX no MOCT 6651,

npegHasHa4YeHb! Ansi UCnonb3oBaHusa B ctpaHax CHI
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2.2 YcnoBusa akcnnyaTtauum npubopa

[Mo ycTomumBoCTM K MEXaHW4eCcKMM BO3AENCTBUSAM MpW aKchnyaTauum npubop cooTBeTCTBYET
rpynne ucnonHeHns N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KNMMATU4ECKUM BO3AEWCTBMSIM MPWU JKCMnyaTauum npubop cooTBeTCTByeT
rpynne ucnonHeHus B4 no FOCT P 52931-2008.

Mpwn aTom npnbop akcnnyaTpyeTca Npu CReayoLLnX YCIOBUSIX:

3aKpbiTble B3pbiBoGE30MNacHbIe nomelleHrsi 6e3 arpeccuBHbIX Napos W rasos;
TemrepaTypa OKpyXaloLero Bo3ayxa ot MuHyc 20 fo +50 °C;

BEPXHWI Npeden OTHOCUTENbHONM BaXHOCTM Bo3ayxa — He 6Goree 80 % npu +35 °C n
6onee HM3KNX TemnepaTypax 6e3 KoHAeHcaumn Bnaruy;
aTtMmocdepHoe aasneHne ot 84 o 106,7 kla.

MpumeyaHune - TpeboBaHMs B YacTV BHELHWX BO3AENCTBYHOLWMX (PaKTOPOB SIBMASKOTCS
0b6s3aTenbHbIMU, Kak OTHOCSALLMECS K TpeboBaHusm 6e3onacHoOCTy.
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3 Yctponcrteo 1 paborta npubopa

3.1 MpuHUun gencreuna

CTpykTypHas cxema npubopa npueegeHa Ha pucyHke 3.1.

TPM12 610K 06paboTKH JaHHBIX
’_ ———————————————————————— BY 1 Bbixon 1
“Gonbiue” T e
BXOA 1 r——" I uncpoBoi | | Boramcautens - [ =

KOpHs! H 2

gy2 || Bbix04
AATYMK —l—. -
“MEHBLLE"

Val BXO., l" dunbTp || KBAAPATHONO =+ harynatop
|
|

PucyHok 3.1 — CTpykTypHasa cxema npubopa

Mpubop codepXuT kaHanm yHMBeEpcanbHOro Bxoda AN MNOAKMYEHUS  NEPBUYHOIO
npeobpasoBaTens (gatyvka), Onok 06paboTkuM AaHHbIX, YeTbipexpaspsigHbli  CBETOAMOAHbLIN
uncppoBon MHAMKATOP U BbiIXoAHble ycTporncTea (BY), NnpegHa3HayYeHHble Ansi yNpaBneHnss BHELLHUM
obopygoBaHuem. briok obpaboTku AaHHbIX BKntoyaeT B cebs umMdpoBon unbTp, BblMUCIUTEND
kBagpaTtHoro kopHa u [O-perynatop. [MMAO-perynupoBaHne OCYLLECTBNSETCA MNOCPEACTBOM
BY1u BY2.

BHumaHue! B npubope 1cnonb3ytoTcs BbIXOAHbBIE YCTPOMCTBA TOMNLKO AWUCKPETHOro Tuna (cMm. n. 3.2.5).
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3.1.1 UudpoBasa dunbTpaumsa n KOppekumns namepeHnmn

3.1.1.1 UudpoBas chunbTpaums uamepeHumn

[ns ocnabneHuns BNUSHWS BHELLIHUX UMMYTTbCHBLIX MOMEX Ha 3KCMITyaTaLMOHHbIE XapaKTepucTuKu
npv6opa B nporpaMmy ero paboTbl BBEAEHa LndpoBas unbTpaums pesynbTaToB M3MepPEHWil.
dunbTpaums ocyLLecTBsAeTCA B ABa aTana.

Ha nepBom 3tane dunbTpaumMm 13 TeKyWMX W3MEPEeHWn BXOAHbIX MapamMeTpoB
OTNIIbTPOBLIBAIOTCA 3HAYEHNS, UMEIOLLME ABHO BbIPaXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[ina aToro npnbop BblYMCNSET Pa3HOCTb Mexady peaynbTaTamMn U3MEpPEHWUI BXOLHOW BEMUYWHBI,
BbIMOSIHEHHbIX B ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAaeT ee C 3afaHHbIM 3HavyeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BbluMCcNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOW3BOAMTCS MOBTOPHOE M3MEpeHWe, MOMy4eHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel cunbTpa yABauBaeTcs. B cnyyae noaTBepXAEHWS  HOBOTO  3HaYeHuUs  unbTp
nepectpansaetcs (T.e. nonoca unbTpa yMeHbLUAeTCA [0 MCXOAHOW) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepsieMON BennYMHbI. Takol anroputm no3sonseT 3alwuTuTe npubop OT BO3AENCTBUS
€AVHUYHBIX UMMYMbCHBIX Y KOMMYTaLUMOHHBIX MOMEX, BO3HMKAKOLWMX Ha NPOU3BOACTBE Npu paboTe
cnnoBsoro obopyaoBaHNs.

lMonoca dwunbTpa 3agaeTcs B eAuHMLAX M3MepseMon BenuyunHbl napametpom bl-8 (cm.
Mpunoxexne B).

CnegyeT umeTb B BWAY, YTO YeM MeHblUe 3HA4yeHue nomocbl dunbTpa, Tem nydwe
NOMeX03aLUMLLEHHOCTb U3MEpUTENbLHOrO KaHana, HO MNpu 3TOM (M3-33 BO3MOXHbIX MOBTOPHbIX
N3MEepeHun) Xyxxe peakuus npubopa Ha ObicTpoe hakTuyeckoe M3MEeHeHVe BXOAHOro napameTpa.
Moatomy npu 3aaaHWmn nonockbl unNbTpa CrneayeT yYnTbiBaTb MakCMMarbHY0 CKOPOCTb M3MEHEHWS
KOHTPONMUPYEMOW BEMUYMHBI, @ TakKe YCTaHOBIIEHHYIO AN MCNONb3yemMoro AaTyuka nepuoanyHoCcTb
onpoca.
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Mpn HeobxopumocTM  uNbTP MOXET ObiTb  OTKMIOYEH
YyCTaHOBKOWN HYreBOro 3HavyeHus napameTpa b1-8.

Ha BTopom 23tane chmnbTpauum  ocyllecTenseTcs
crnaxusaHve (OemndupoBaHne) curHana ¢ Lenblo yCTpaHeHus
LLIYMOBbIX COCTaBAOLLMX.

OCHOBHOM  XapaKTepuCTMKOW  Crraxusatowero  cuneTpa
ABMSAETCA «MNOCTOAHHAA BpemeHu ¢unbTpa» — WHTEpBan, B
TEYEeHMe KOTOPOro W3MEHEHMe BbIXOAHOTO curHana dunbTpa
pocturaeT 0,63 OT N3MEHEHWUS BXOQHOrO curHana.

[MocTosiHHaa BpemeHu dunbTpa 3agaeTcs B CeKyHAax
napameTtpom b1-9.

CnepyeT MOMHUTbL, YTO YyBENWYEHUE 3HAYEHWS MOCTOSHHOWN
BpeMeHN unbTpa ynydwaeT MOMEeXOo3alMLLEHHOCTb KaHana
N3MEepeHUs, HO OJHOBPEMEHHO YBENUYMBAET €ro MHEPLMOHHOCTb,
T.e. peakumsi npubopa Ha BbICTpble N3MEHEHUS BXOAHON BEMYMHBI
3ameansercs.

Mpn HeobxopumocTM  uNbTP MOXET ObiTb  OTKMIOYEH
YCTaHOBKOW HyneBoro 3HaveHus napametpa b1-9.

BpemeHHble gunarpammbl  paboTbl  UMPOBbIX  PUNBTPOB
npeacTaBreHbl Ha pucyHke 3.2.
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a) KoHTpONupyemMan Temneparypa 1

6} PHALTPE OTKNONEHE 1

FEHHOE .-"" !
aEvenme b1-8 /

B) BknoqeH gunetp b1-8 1

T

r) BENOYEHS dMneTps b1-Bu b1-9

PucyHok 3.2 — BpemeHHbIe
AnarpamMmmbl paboTbi
undpoBbIX hUnLTPOB



3.1.1.2 KoppeKuusi namepuTeribHOW XapaKTepPUCTUKU AaTHYUKOB

[ns  ycTpaHeHMs HayanbHOW MOrpelwHocT npeobpasoBaHWsi BXOAHbIX CUrHamoB WU
MOFPELLIHOCTEN, BHOCKUMbIX COEAMHWUTESIbHBIMU MPOBOAAMW, W3MEPEHHble U  OT(UNbTPOBAHHbIE
NpuBoOpPOM 3HAYEHWsI MOTYT GbiTb OTKOPPEKTUPOBaHbI. [MOrpeLIHOCTY BbISBMSIOTCA NpU NPOBEAEHUN
MEeTPONOrMYECKUX UCTIbITaHUIA U YCTPaHSIOTCS NyTEM BBOAA KOPPEKTUPYIOLWMX 3HaYeHwit. B npubope
ecTb ABa TWUNa KOPPEKLUMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITL CABUI U U3MEHEHUE HaKroHa
U3MEPUTENBHOW XapaKTEPUCTUKM.

T,°C
CABWAr  XxapaKTepUCTUKM  OCYLLECTBNSEeTCA nyTem ook 7/
npubaBneHnss K U3MEPEHHOW  BenuYMHEe  3HayYeHus, | Gea xoppexiym 7
3agaHHoro napametpom bl-1 (cm. [lpunoxenune B). 80 | 7
3HaveHns caBura xapakTepucTukv AaTyvka 3ajalTcs B r /
eVH1Lax n3mMepeHns rn3n4eckon BeNUUMHbI U Criyxat Ans 60 I 7/
KOMMEHcaLMUK NorpeLLIHOCTER, BHOCUMBIX CONpoTuBreHnsmMn  E| 4 | // ¢ oppenued
noABOASALLMX NPOBOAOB (MPU NOAKMIOYEHUN TEPMOMETPOB F s T=Tiou* 8
COMPOTMBIIEHNS NO ABYXMPOBOAHON cxeme), a Taiwke npu | @[/
OTKIMOHEHWUN y TepMOMETPa CONPOTUBIEHNSA 3HaYeHns Ro. PR T T
Mpumep caBvra n3mMepuTEnbHON XapakTepuUcTUKN 1o 20 4 6 8 100 T,°C
rpacdouyeckn npeacTaBreH Ha pucyHke 3.3. ARp |150) {11.3)  (Rycw, OM)
Rotew Ry
N3meHeHne HaknoHa XapaKTepucTUKm PucyHok 3.3 — Koppekumsi «Cagur
OCyLLeCTBNAETCA MyTeM YMHOXEHWUS  WU3MepeHHowh (M XapaKTepUCTUKM»

CKOPPEKTUPOBAHHOW  «COBUIMOM», €Cfu  39Ta  KoppeKkuus
Heobxoauma) BENWYMHBI Ha MOMPaBOYHbIN  KO3dMUMEHT [, 3HayeHue KOTOporo 3ajaeTcs
napameTtpom b1-2.
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[aHHbIN BMA KOPPEKUMM MCMONb3yeTcs, Kak NpaBuo, AN KOMMNeHcauuy norpeLiHocTen cammx
[aTynkoB (Hampumep, MpW  OTKMOHEHWM Y TEpPMOMETPOB COMPOTMBIIEHWSA MapameTpa o OT
CTaHOapTHOrO  3HaYeHWsl) WM MOrPEeLIHOCTEN, CBSI3aHHbIX C  pa3bpocom  COMPOTUBIEHUN
LYHTMpYIOLWMX pe3nctopoB (Mpu paboTe ¢ npeobpas3oBaTensmMu, BbIXOOAHLIM CUrHaroM KOTOPbIX
ABMNSETCS TOK).

3HavyeHve nonpaBovHOro koadduuneHTa B 3agaeTca B 6e3pa3mepHbIX eguHuuax B AnanasoHe
o1 0,900 Ao 1,100 1 nepen ycTaHOBKOW MOXeT ObITb onpeaeneHo no dpopmyne:

B = NdpakT / Musm, (3.1 T°C
roe /
100 /

B — 3HayeHMe  nonpaBoYHOro  KoachduumneHTa, 3 koppesum /
yCTaHaBNMBaeMoro napameTpom; 80

Mdpakt — pakTyeckoe 3HAYEHUE KOHTPONMpPyeMOun /
BXOJHOW BENUYUHLI; &0 /

Muam - wnsmepeHHoe npuvbOPOM 3HayeHue TOW e w0l /7, G moppenpeii
BEJINYMHBI. V/ T=To B

Mpumep N3MEHeHUsA HakrnoHa N3MepUTENbHOM 2
XapaKTepUCTUKKN rpachuyeckn NpeacTaBneH Ha pucyHke 3.4.

Oﬂpeﬂeﬂl/lTb HeobXxoaNMOCTb BBEAEHUsI nonpaBo4HOro 0 20 40 & 80 100 Ty °C

KO3 ULUMEHTA MOXHO, UBMEPUB MaKkCcMMarnbHoe unu 6nmnskoe (50) (11.3)  (Rycy, OM)

K HeMy 3HayeHWe napameTpa, rae OTKIOHEHWE HakIloHa

M3MEpPUTENbHOWN XapaKkTepUCTUKN Hanbonee 3aMeTHO. PucyHok 3.4 — Koppekuus
BHumaHue! 3apgaHue KOpPpPEKTUPYHOLMX 3HaAYEeHWUN, «HaknoH xapaKkTepucTukm»

oTAMYaLWNXCs OT 3aBoAckux ycTtaHoBok (b1-1 = 0.0 n b1-2

= 1.000), wn3MeHsieT CcTaHOapTHble MEeTpPONIorMyYeckne XapakTepucTUkM npubopa W [AOIMKHO
npoun3BOAUTBCA  TONMbKO B TeXHUYECKM OOOCHOBaHHbIX  Cryyasix  KBanuuuMpoBaHHbIMU
creumanucTamm.
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3.1.2 BbluucneHue KBagpaTHOro KOpHA C y4eTOM HacTpoek MaCLUTaGMpOBaHVIﬂ

Onsa paboTbl ¢ yHUDUUMPOBAHHLIMU AATYMKAMW, CUrHaNM KOTOPbIX MPOMOPLMOHAneH kBagpaTy
n3MepseMon BEeNUUMHbI (4aTYMKM pacxoda XWAKOCTM unu rasa), B npubopax uMcrnonb3yeTcs
nporpaMMHbIi  MOAYNb  BbIMACNIUTENSt  KBaApaTHOro  KOpHA. [ns  BKMOYEHWUS/BbIKIIOYEHNS
BblYMCNIMTENS HeOoOXoAMMO YCTaHOBWUTb COOTBETCTBYyKOLWlee 3HavyeHne napametpa bl-3 (cm.
MpunoxeHwne B).

BbluncneHne KBagpaTHOrO KOpHS, C YY4ETOM HacTpoek MaclTabupoBaHusi, W nocnegyloLlas
Bbljaya cuUrHana Ha uHAMKaumio NPoOUCXOANAT No creayoLen hopmyne:

T=n,+J/75,(n,-n,), (3.2)

roe n - 3a[jlaHHOe Mofb30BaTENEeM HWXHEE 3HadeHue rpaHuubl guanasoHa
nameperus (b1-5);

— 3a[laHHOe MNONb30BaTENeM BepxXHee 3HayeHwe rpaHuubl AuanasoHa
nameperus (b1-6);

- 3Ha4YeHue curHana c gartyvmka B OTHOCUTENbHbIX eanHuuax oT 0,000
no 1,000.

B
Ix

3.1.3 Pexum 6bICTpOro nuamepeHus

Mpu UCMONb3OBaHUM OATYMKOB C YHUDULMPOBAHHBLIMI CUrHanamy ToKa U HamnpsKeHUss MOXeT
ObiTb peanu3oBaHa paGoTa B pexume GbICTPOro M3MmepeHusi. Bpemsi uamepeHus M peakuum Ha
M3MeHeHWe BXOAHOro curHana Toka v HanpsikeHust B 3ToM criyyae coctasnsieT 0,1 ¢ Ha kaHar.

Pexum GbICTPOTrO M3MEpEHWs1 BKITHOYAETCs M BLIKMIOYAETCA YCTAHOBKOW COOTBETCTBYHOLLErO
3HayeHus1 napameTpa b0-5 — «Pexum GbICTPOro UsMepeHus».
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3.2 YctpoucTBo npubopa
3.2.1 KoHcTpykumsa npubopa

Mpnbop KOHCTPYKTMBHO BbIMOMHEH B MMacTMaccoBOM Kopryce, MpeAHas3Ha4YeHHoOM Ans
LLIMTOBOrO, HACTEHHOTO KpenneHus unu kpennerns Ha DIN-peliky. Ockn3bl KOPNYCoB € rabapuTHbIMU U
YCTaHOBOYHbIMW pa3mepamu npueeaeHsb! B Mpunoxenun A.

[na yctaHoBkn npubopa B LWMT B KOMMNSIEKTe MpuraraloTca KpenexHble anemeHTbl. [Ans
ycTaHoBkn npnbopa Ha DIN-peliky nMeeTcsa cneumanbHas 3allenka, Bxogsiias B KOMNNekT npudopa.

KneMMHVK Onsi NOACOeAVHEHWS BHELLHUX CBS3el (JaTuuMKkoB W Lenei nutaHus) y npubopos
LLIMTOBOTO KPenmneHns HaxoauTcs Ha 3afHel cTeHke. B npubopax HacTEHHOro KpenneHust KneMMHUK
pacnonoxeH MNOA BepxHel KpbIWKOW. B oTBepcTuax noaBoda BHELUHWX CBA3eW YCTaHOBMEHbI
peavHoBble ynnoTHuTenu. B npubopax c kpenneHnem koprnyca Ha DIN-peliky KneMMHUKM
pacnonoxeHbl Ha 60KOBbIX CTOPOHaX npubopa.

Ha pucyHke 3.5, a npvBedeH BHeWHWA BWA NUUEBbIX MaHenei npubopa ANs KOpMycos
HacTeHHoro H u wmtoBoro kpennexus W1, Ha pucyHke 3.5, 6 — wutoBoro W2, Ha pucyHke 3.5, 8 —
kpennexus Ha DIN-penky [1, Ha pucyHke 3.5, & — wutosoro L11.
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Kn. 02505  MIMEPHTENS-PEMYARTOR @@ TPM12
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PucyHok 3.5 — lluueBasi naHenb npu6opa Ansi KOpNycoB: a) HacTeHHoro H u wutoBoro
kpenneHus LWW1; 6) — wuroBoro LL2; B) — DIN-peeyHoro [; r) wutoBoro Li11
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Ha nvueBon naHenu pacnonoXxeHbl 3rieMeHTbI YNpaBneHns v UHOUKaLUUK.
YeTblpexpa3psaHbin  LMGPOBOA WHAMKATOP NpeAHasHaveH Ans OTOOpaXKeHWs 3HaveHun
n3mepsieMblX BEMNYMH U PyHKLIMOHaNbHLIX NapaMmeTpos npubopa.

LLlecTb cBETOAMOA0B KPACHOTO CBEYEHUSI CUTHANMMU3UPYIOT O PasfnyHbIX pexumax paboTs:

— cBetogmoppbl «K1» n «K2» curHanvavpyloT O BKMKOYeHUM BbIxogHoro yctporictea MAI-
perynsatopa — «60oMbLUe» N KMEHbLUE», COOTBETCTBEHHO;

- csetoamopbl «T», «Ty», «Tp» 1 «Xp» 3acBeumBatoTcsa B pexume NPOTPAMMUPOBAHWE 1
CUrHanu3npyrT O TOM, Kakon napameTp BbiOpaH Ans pegaktupoBaHusi (cm. n. 6.2).

NPOr,
KHonka Ij npegHasHayeHa ans sxoga B pexum NMPOrPAMMUPOBAHUE, a Takke ans 3anucu
HOBBbIX YCTAHOBIIEHHbIX 3HA4YEHWI B 3HEPrOHE3ABUCKMYIO NaMsaTb Npubopa.

PN
KHonka IZ npegHasHadeHa Onsa Bbl60pa nporpaMMupyemMoro napameTtpa U yBelmm4yeHua ero
3Ha4YeHuA. an yoep>XaHUn KHOMKWU CKOPOCTb M3MEHEeHNA BO3pacTaeT.

~
KHonka E npefHasHadyeHa Ansi Bblbopa NporpaMMMpyeMoro napameTpa W YMEHBLUEHUSI ero
3HayeHus1. MNpu yaepkaHuM KHOMKM CKOPOCTb U3MEHEHWsI BO3pacTaeT.

3.2.2 BxogHble ycTporcTBa

BxogHoe n3meputensHoe ycTponcTBO B Npubope ABNSieTcst yHMBepcanbHbIM, T.e. K HEMY MOXHO
noaknioyaTtb noodble nepeBuyHble NpeobpasoBaTeny (AaTyMkM) U3 nNepeyvncneHHbix B Tabnuue 2.2. K
BXOAY Npnbopa MOXHO NOAKMIYNTL OAHOBPEMEHHO TOMBKO OAMH AATUMK.

B kauecTBe AaTYMKOB MOTYT ObITb MCMOMb30BaHbI:

—  TepMOMETPbl CONPOTMBIIEHUS;
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- npeoGpasoBaTenm TEePMO3NEKTpU4eCcKmne;

- aKTUBHbIE npeoGpazoBaTeﬂM C BbIXOOHbIM aHanoroebiM CurHanom B Buae NOCTOAHHOIO

HanpsKeHUs U ToKa;
NMUPOMETPbI CYMMapHOTO M3My4YeHust.

AKTMBHbIe npeobpa3oBaTtenu C BbIXOAHLIM A@HANOroBbIM CUrHanNoM B BuAe MOCTOSHHOTO
HanpsbkeHuss (-50..50 mB, 0..1 B) wnm Toka (0..5 MA, 0..20 MA, 4..20 MA) moryT ObITb
Mcnonb3oBaHbl AN U3MEepPEeHUs Kak TemnepaTypbl, Tak U ApYyrux M3nMYecKnx BeNWYMH: AaBMeHus,

pacxona, ypoBHA U T. M.

3.2.2.1 MoaknoYeHne TEPMOMETPOB CONPOTUBEHUA

Pa6GoTa [aTuMKOB OCHOBaHa Ha TeMMepaTypHOW 3aBWUCKMOCTU 3SIEKTPUYECKOrO COMpo-
TUBNEHUs MeTannoB. [JaTyvMk U3MYecku BbINOSIHEH B BWAE KaTyLKM W3 TOHKOW MeQHOM uiu
NnaTMHOBOW MPOBOMOKM Ha KapKkace W3 M30MSALMOHHOMO MaTtepuana, 3akfioYeHHON B 3alUTHYO
rMnb3y. TepMOMETpbl COMPOTMBIEHWA XapakTepusylTcs [AByMmMs napametpamu: R, —
conpoTueneHmeM patuvka npu 0 °C U O — OTHOLWEHMEM pasHULbl COMPOTUBIIEHWUA OaT4yKKa,
M3MepeHHbIX npu Temnepatype 100 n 0 °C, K ero conpotusneHuno, nameperHomy npu 0 °C  (Ro),

[neneHHbIM Ha 100 °C.

B npuGopax ncnornb3yeTcs TPexnpoBOAHas CXema MoAKIYEHNs
TEPMOMETPOB CONpoTUBEHNs. K oqHOMY 13 BbIBOAOB TEPMOpPE3NCTOpa
R noacoeanHsOTCS ABa NPOBOAA, @ TPETUIA NoaKNiovaeTcs K ApyroMy
BbiBogy R: (pucyHok 3.6, Hymepauusi KOHTaKTOB npuBedeHa B
MpunoxeHn B  (tabnmua  B.1)). Takas cxema no3BonsieT
CKOMMEHCMPOBaTL COMPOTUBNEHNE COEAUHUTEMbHBLIX NPoBOAOB. Mpu
3TOM HeobxoauMMmo cobniofath ycrnoBWe paBeHCTBa COMPOTUBREHWN
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BCeX Tpex NpoBoAOB.

TepMomeTpbl  COMPOTUBAEHNUS MOryT nogknw4atbCA K an6opy C ucnonb3oBaHnem
,D,ByXI'IpOBOﬂ,HOﬁ JINHUN, HO MpPU 3TOM OTCYTCTBYET KOMNEeHcauua npu M3MeHeHun ConpoTUBIIEHUA
coeanHUTenNbHbIX NPOBOAOB. |-|03TOMy 6y,ueT HabnopaTtbes HekoTopas 3aBWCUMOCTb MOKasaHWUn
an6opa oT konebaHui TemMnepaTtypbl NpoBOAOB. B cny4yae ucnonb3oBaHUA ,D,ByXI'IpOBO,D,HOVI NHUN
Ana KoMneHcauun napasnTtHOro ConpoTmMBIiEHUA NpoBOLOB Heobxoaumo npu noaroToBke an60pa K
pa60Te BbINOMHUTL AENCTBUS, YKa3aHHble B MpunoxeHum I.

3.2.2.2 MopakntoyeHne TepMOINEKTPUYECKUX Npeobpa3oBaTenemn

TepmoanekTpuyeckuii npeobpasoBatens (Tepmonapa) co- TPM12
CTOUT U3 [ABYX COEAUHEHHbIX HA OAHOM W3  KOHLOB

NPOBOJHMKOB, M3rOTOBMEHHbIX W3 METanmoB, 06NafaloLMX 6o Bxog X-1
pasHbIMKM TepMOo3neKTpuyeckumun ceonctBamn. CoeauHeHHble  cnait

KOHLbI, HasblBaemble «paboyMM craem», OMyckalT B \ * Bxop X-2
n3MepsieMyto cpefly, a CBOGOAHbIE KOHLIbI («XONOAHBIV Cnaw») < 1 -

Tepmonapbl MoAkMyalT Ko Bxogy npubopa (pucyHok 3.7, Bxon X-3
HymMepauus  KOHTakToB  npuBedeHa B [punoxenun B fr— P
(Tabnuua B.1)). Ecnu TemnepaTypbl «paboyvero» u «xonogHoro patypes = |

cnaeB» pasfnnyHbl, TO Tepmonapa BbipabaTtbiBaeT TepMo3[C,  xenoaxoro cnas
KOTOpas 1 NoAaeTcst Ha U3MepUTenb.

Mockonbky Tepmo3AC 3aBUCUT OT pa3HOCTU TemnepaTyp
OBYX crnaesB Tepmonapbl, TO ANA MOMyYEHUss KOPPEKTHbIX
nokasaHui HeobGXxoAMMO 3HaTb TemnepaTypy «XONIOAHOro cnas» (ee cBOBOAHBLIX KOHLOB), YTOObI
CKOMMEeHCcpoBaTh ee B AarbHEeNLNX BbIYUCIEHNSX.

PucyHok 3.7
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B I'IpVI60an npegycMoTpeHa cxema aBTOMaTUYECKOW KOMMeHcauum TemMmnepaTtypbl CBOOOAHbIX
KOHUOB  Tepmonapsbl.  [atyuk TeMmnepaTtypbl  «XOJIOQHOrNo cnada» ycTaHoBlleH pagoMm  C

npucoeanHUTENbHLIM KITEMMHUKOM.

MpumeyaHue — [Ans OTKIMHOYEHWUSI KOMMEHCALMM «XOrOQHOMO
cnas» Heobxoaumo Beectu kon, { I (cm. paanen 6). KomneHcaumst
«XOroaHoro cras» ByaeT BHOBb BKITKOYEHA TOMBKO MPW U3MEHEHUN
KoZa AaTyuka v HOBOM BKITHOUEHWM nprbopa.

MogknioyeHne  Tepmonap K  npubopy  AOSMKHO
Npon3BOANTLCA c MOMOLLbI0 cneumanbHbIX
KOMMEHCALNOHHbIX (TepmoaneKkTpoaHbIX) NpOBOAOB,
M3rOTOBMIEHHBIX M3 TeX >e caMbiX MaTepuanos, 4YTO W
Tepmonapa, npu 3TOM pekoMeHAyeTcs noMeLaTb NpoeBoaa B
3alUMTHBIA  3KpaH (pucyHOK 3.8, Hymepauusi KOHTaKToB
npveefeHa B [lMpunoxennn b (Tabmuua B1)). Oonyckaetcs
TaKkke  ucnonb3oBaTb  MpoBoda M3  MeTannoB  C
TEPMOINEKTPUYECKUMM  XapaKTepucTUkaMu,  KoTopble B

rON0exa AaTiHea

TPM12
Brop X-3
Bxog X-2
Bxog X-1

paboHMi CNan TEpMOonaps
/7

PucyHok 3.8

avanasoHe Temnepatyp 0...100 °C  aHanorMuHbl XapakTepucTukam MaTepuaros 3rekTpoaoB
TepmMonapsl. [Mpy coeanHEHNN KOMMNEHCALMOHHbLIX NPOBOLOB C TepMONapoi U NpuGopom Heo6XoaMMo

cobniogatb NOAsiPHOCTb.

BHumaHue! Tpy HapyleHWn yka3aHHbIX YCMOBUW MOFYT WMETb MECTO 3HauuTesbHble

NOrpeLHoCTn Npu nsMepeHnn.
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3.2.2.3 MNMoakntoyveHue AaTyYnNKoB, nMeroLwmx
YHUMULUMPOBaHHbIN BbLIXOAHOW CUrHam ToOKa Wnu
HanpsXeHus

MHorve paTuMkM  pasnuyHbIX  OU3NYECKUX  BEMUYWH
OCHalLLeHbI HOPMUPYIOLLIMMKN n3mepuTenbHLIMU npe-
obpasoBaTensamu. Hopmupyowme npeobpasoBaTtenu
TpaHCHOPMUPYIOT CUrHanbl C NepBUYHbLIX NpeobpasoBaTtenen
(Tepmonap, TEpMOMETPOB COMPOTUBMEHUS, MaHOMETPOB,
pacxogoMepoB M Ap.) B YHUMUUMPOBAHHBLIA CUrHan mno-
CTOSIHHOTO TOKa. BenuymHa aToro Toka NexuT B CrneayloLmx
auanasoHax: ot 0 go 5, ot 0 go 20, oT 4 o 20 MA. [JuanasoH
BbIXOJHOTO TOKa HOpMUpYlOLLero npeobpasosaTtens npo-
nopumoHaneH 3HayeHnio Pr3N4ecKon BENUUMHBI, N3MepseMon
AaTYMKoM, M COOTBETCTBYyeT paboyemy AManasoHy AaTyuka,

yKkasaHHOMY B €ero TEeXHUYECKUX XapakTepucTukax. B cBssm ¢ Tem, 4To npubop u3MepsieT TONbKo
BXOAHOE HanpshKeHve, Npu MOAKMYEHUN [ATYMKOB MOCTOSHHOTO TOKa HeobXxoAMMO Mcrnonb3oBaTb
BXOAsLiee B KOMMIeKTauuo Harpy3oyHoe conpoTuerneHve RH=50,000+0,025 Om (cM. pucyHok 3.9 u

MpunoxeHwne b).

I'IpM HeobX0aUMOCTM MUTaHUs! HOPMUPYHOLLMNX npeo6pasoBaTenel71, ncnonb3yruwmnx BHELWIHNE
WUCTOYHUKN MUTAHUA NOCTOAHHOIO TOKa, MOXET NPUMEHATbCA BCTpoeHHbII7I B ﬂpl/l60p rarnbBaHN4YeCKn

TPM12

-24B

+24B

Bxop X-1

Bxop X-2

Bxopn X-3

PucyHok 3.9

M30MMPOBAHHBIV OT MUTAIOLLIEN CETU U M3MEPUTENBHON YacTy Npubopa NCTOYHUK 24 B.

MpumeyaHne — MakcuMmaribHasi Harpy3ouHasi CMOCOGHOCTb BCTPOEHHOMO MCTOYHMKA MUTaHWs

cocrtaensieT 80 MA.
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Cxema noakmno4eHns K nprbopy UCTOYHMKA YHUBEPCANbHOMO CUrHana NoCTOSHHOTO HanpsiXkeHus
npueegeHa B lNMpunoxeHun b (cm. pucyHok B.7).

3.2.2.4 Mopagkno4yeHne NMpomMeTpPoB

Cxema nopkmioyeHns K npubopy NMpPOMETPOB aHarnormyHa MoAKIoYeHuio Tepmonap (CMm.
pvicyHok B.9).

3.2.3 NUA-perynsaTop

3.2.3.1 O6wwme cBegeHus

| PerynaTop
MAO-perynupoBaHne aBnsieTcs K
Haubonee TOYHbIM U 3PDEKTUBHLIM ! —
MeTOAOM MOAAEPXKaHWUS KOHTPONMpyemon T T \ oKt

BENMYMHbI Ha 3agaHHoOM ypoBHe. Ha T

pvicyHke 3.10 npuseaeHa yHKUMOHaNbHAS
cxema MWA-perynatopa. OcHoBHoe
Ha3HaveHue perynstopa — hopMmnpoBaHue
ynpasnsiowero curHana Y, 3agarowero
BbIXOAHYD MOLLUHOCTb UCMOMHUTENBHOTO ~  '===—fm=mm——mmmmm o oo oo oo oo -
mexaHu3ama (MM) wn HanpaBneHHOro Ha N farane
yMeHblUeHne paccornacosanvua E  wvnu
OTKIOHEHUS TeKyLLlero 3Ha4yeHus
perynupyemMoin BenuyuHbl T OT BenuYMHbI
ycTtaBku Ty, B onepatopHoi hopme dopmyna MNN-perynsatopa BeIrMsauT cneayowwmm obpasom:

. D
> MM

29
&

PucyHok 3.10
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Y=E{K,+ PLT+ pT) (3.3)

Kak cnegyet w3 dopmynbl, [W[O-perynatop COCTOUT U3 Tpex OCHOBHbIX YacTeu:
npornopuunoHansHon K, uHTerpansHon 1/p-T, n auddepeHumansHon p-T,. Ha npaktvuke, Ans
opMUpOBaHNST  LMMPOBBLIX PErynATopoB WCMOMNb3YIOTCH PasHOCTHble DOPMynbl, MO3BONSAOLLME
paboTaTb He C HenpepbiBHbIM BO BPEMEHW CUrHamoM, a C KBAHTOBAHHbIM MO BpPEMEHWU. Takum
obpa3om, Ans pacyeTa ynpaBrsloWEro curHana Ha Bbixode umdposoro [MN[O-perynatopa
ucnoneayeTtcsa opmyna:

1 1 & AE; |
Y:'=X_' E+ T_ foarnan‘f'ti At (3.4)
v u =0 HIM
roe:
Xp - nosioca NponopLUMOHanbHOCTY;
Ei - paccorfiacoBaHuMe WM pasHOCTb MexAy YCTaBKOM T,en W TEKyLUUM
3HaYeHeM N3MepeHHON BeNuYuHbl T;;
T, - ondbepeHumnanbHas NOCTOAHHAS;
AEi - pasHoCTb Mexay ABYMsi COCeAHUMU paccornacosaHnamu E; n Eiy;
a4t - BpeMs Mexay ABYMS cocegHUMM nameperunsmu T, n Tiy;
T, - WHTerpanbHas NoCTOsIHHaS;
& - HaKonmeHHass B i-1 MOMEHT BpeMeHM CyMMa paccornacoBaHUn
Z E; (MHTerpanbHas cymma).

i=0

rlpOFIOleI/IOHaJ'IbHaﬂ COCTaBMsAIoLLAas 3aBUCUT OT paccorriacoBaHus E; n oTBevyaeT 3a peakuumio Ha
MrHOBEHHYIO OLLIVI6Ky perynmpoBaHus.
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n
MHTerpanbHasa cocTasnsollas coaepxnT B cebe HaKonneHHyo oWnbKy perynmposaHms EF B
1 No3BonseT 4O6UTLCA MakKCUMarbHOW CKOPOCTU JOCTUXKEHUS YCTaBKM.
OuddepeHunanbHas CcocTaBnsalolas 3aBUCUT OT CKOPOCTW WU3MEHEHUs paccornacoBaHus
AEilAt,,, v NO3BONSAET YNYYLIUTL KA4ECTBO NEPEXoAHOro npouecca.

Bpems mexay cocefHUMMN n3MepeHusMu At,  onpenenseTcs BpeMeHeM onpoca OfHOro kaHana
N3MepeHusi.

3.2.3.2 Pexumbl paboTbl perynsatopa

B npubope npeaycmoTpeHbl ABa pexuma paboTbl perynsitopa:

— MW A-perynatop ons ynpaeneHnUs CUCTEMOW «HarpeBaTeb-XONoANIbHUK»;

—  MW-perynsatop anst ynpaBneHunsi 3anopHO-perynmpyoLwmum MexaHu3Mom.

Pexum paboTbl perynsitopa 3agaetca napametpom Al-6.

Perynsatop Ans ynpaBneHusi CUCTEMOW «HarpeBaTeNb-XONoAUNbHUK» npeacrasnseT coboi
nonHoueHHbIn MNO-perynatop, onucbiBaembln popmynon 3.4.

Perynatop pns  ynpaBneHuWsi  3anopHO-PerynupyrolmMM  MeXaHU3MOM  UCMOSb3yeT
MHTerpanbHble cBoWcTBa anekTpoasuratens K3P, B pesynbTate 4ero ynpaBnsiowmi curHan Ha
BbIxoge perynatopa nogBepraeTcs  AOMNOMHUTENbHOMY  WMHTErPUPOBAHUIO  UCTIONHUTENbHBLIM
MexaHu3amoM. PakTudeckn, B npubope peanusosaH [1[-perynatop, KOTOpbIA MOMy4YaeTcs nyTem
anddepeHumpoBanust oopmynel 3.4 n otbpacbiBaHust BTOpoi npoussogHon. dopmyna perynsitopa
VMeeT criegytownii BUA: )

1 AE;, K
f T —— + —
Xy Dy Ty,

(3.5)
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Mocne WHTErpnpoBaHna curHana McnonHUTEsIbHbIM MeXaHU3MOM, ABNAKLWNMCA UHEPLUMOHHbIM
3BEHOM CUCTEMbI, Nosny4vyaem yl'lpaBJ'IFIIOLLWIﬁ CurHan cnegywoulero spga:

1 1

n 1
’ Ef' + . 2 Ef' Nu.m (3.6)

Yi=—
X Ty i=0

npu atom Xp' 1 z,” — napameTpbl perynaropa ¢ y4eTOM UHEPLIMOHHBIX CBOMNCTB UCTMONMHNTENBbHOIO
mexaHu3ma. Takum ob6pa3om, Ha BbIxoAe nonyvaem nonHoueHHbi MNA-perynsTop.

[nsa perynsTopa ynpaBreHus 3anopHO-pPerynupylowmyMM MeXaHu3MOM MOXHO BblibpaTb OAWH U3
OBYX peXumoB (3HaueHust 1 u 2 napametpa Al-6) — ¢ nnaBHbIM M BLICTPLIM BbIXOAOM Ha ycTaBky. B
nocnegHeM BO3MOXHblI  Hebonblume nepeperynupoBaHus. [lpy  3toM  MOXHO 6Ge3ygapHo
nepekn4aTbcs Mexay pexumamu, nostopHort AHP He TpebyeTcs.

3.2.3.3 MapameTpbl HACTPOMKK perynsaTopa

YTo6bl 06ecneunTb adhdekTuBHyt0 paboTy npubopa, HEOOXOAMMO Ansi KOHKPEeTHoro obbekTa
ynpaenexuus nopobpate koadduumeHtsl MUO-perynatopa: X,, 7, U 7, 3TO BO3MOXHO cAenatb
Bpyu4Hyto (cm. MNpunoxeHue X) unu ncnonb3oBaTtb aBTOHACTPOVKY (CM . MpunoxeHue E).

BHumanue! B HekoTopbix cnyyasx [W[O-perynupoBaHne sBnseTca W3ObITOYHBIM - UK
HegonycTumbIM. B Takumx cnyyasx, BbicTaBuB KOI(MUUMEHT 7, =0 unu z; = 0, MOXHO NONyyYUTb
cootseTcTBeHHO M- nnu MN-perynaTop.

Ona ynpaBneHnss WCMOMHUTENbHLIM MexaHU3MOM npubop wucnonb3yeT o06a BbIXOAHbIX
ycTponctea (pucyHok 3.11), npu 9TOM BbIGOp BbLIXOAHOTO YCTPOMWCTBA OMnpefensieTcs creayowmm
yCrnoBMEM:

ecnu Y>0 — BkntovaeTca BY1,;

ecnu Y<0 — BkntovaeTcsa BY2.
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Takum obpasom, BY1 ynpaBnseTt HarpeBaTtenem B
cucteMe «HarpeBaTeslb-XONOAWUMBbHUK» WKW KOHTakTamm
«OTKpbITb» B cucteme K3P, a BY2, cooTBETCTBEHHO
XONOAMIBHVKOM WUIN KOHTaKTaMu «3aKpbITb».

Ona  dopMupoBaHusi  ynpasnsiowero  curHana
perynstopa BbIxogHOW curHan BY npeobpasyetca B
nocrefoBaTenbHOCTb MMNYNbCOB (pUCyHOK 3.12) cornacHo
cneaywoLen popmyne:

. ¥
D=Tex To0m%
,

3.7)

roe
D — gnutenbHOCTb MMNynbCea, [C]

Ten — NEpUoA cnegoBaHMs MMMNYNbCOB, [C]

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

I I

Mepvon cnepoBaHuss MMNynNbCoB Tg, 3aBUCKT OT H ” i :
napameTpoB MyckoBoro 06opyAoBaHUSi WCMOSNHUTENBHOTO omen : H
mMexaHu3ama W 3agaeTtca napameTrpom Al-5. Manoe
3HayeHve T;;  MPMBOAUT K YacTbiM KOMMyTauusim W
ObICTPOMY  WM3HOCY CWUMOBbLIX KOHTakToB, a 6Gonblioe
3HaYeHVe — K yXyALEeHWIo KayecTBa perynupoBaHust.

K3P moxeT paboTaTb B KOHTYpe HarpeBa unu oxnaxgenuvs. Tun ynpasnexnus VIM — HarpesaTenb
UM xonoawnbHUK — 3agaeTcs B napameTpe Al-4.

B 3aBuMcCUMMOCTM OT BCTpPOEHHOro BY, Heob6xoAMMO YCTaHOBUTb MWHUMAarbHYO ANUTENbHOCTb
nmnyneca LWAM, koTopas 3agaetca napametpom Al-8.

PucyHok 3.11
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Y
X D Harpeearens
1 | =—— 1 I
Bxkn. | |
| l
[ | , /
| [
| [ X | % ]
| |
Otkn. | . t
llI!‘.}.I'I
- - XONOARABHMK
PucyHok 3.12 PucyHok 3.13

Ons  ucKMoveHns  U3NUWHKMX cpabaTbiBaHui  perynaTopa npu  Hebonbluom

3Ha4YeHun

paccornacosaHuna Ei ona BbluMCreHWs 3HayeHun Yi ncnonb3yeTcAa YTOYHEeHHOe 3Ha4deHue Ee,

BbI4MCMEHHOE B COOTBETCTBUM C YCIIOBUAMM:
ecru | Ei| < Xq, TO EP=0;
ecnu Ei> Xq, TO Ep= Ei— Xq;
ecnn Ei<—Xq, TO Er= Ei+ Xy,
roe Xda— 30Ha YyBCTBUTENbHOCTM (PUCYHOK 3.13).
30Ha HeuvyBCTBUTENbHOCTY 3apaeTcs napameTpom Al-2.

B crnyvae TEXHONOrM4eckon HeobxoaumocTu OrpaHUYnTb  MakCUMarbHYHO
WUCNOJTHNTENIbHOIO MeXaHun3ma B npw6ope nMeeTca BO3MOXHOCTb OrpaHun4yeHus

MOLLHOCTb
BbIXO4QHOIo

ynpasensiowero Bosaenctens. Hanpumep, ecnm Heo6xoaumo, 4Tobbl MowHocT M He npeBbiwana
80%, TO HeO6XOAMMO BbICTaBUTb COOTBETCTBYHOLLEE 3HayeHune B napameTpe Al-3 (pucyHok 3.14).
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BHumaHue! Vauix, %

1. Tllepen HacTpoikoh perynsitopa Heobxoaumo Wr————————————
3agatb nepuog WKMMa (napametp Al-5, pexum <
pabotbl  perynAtopa (napametp Al-6) wun - |
MUHUMarnbHYlO AnUTEnNbHOCTb umnynbca WM il
(napameTtp Al1-8)).

2. [Onsa nactpoviku MN-perynaTtopa ynpasnexHust K3P
HeobXxoaMMO 3afjaTb Bpemsi  MOSIHOro  xoda
3agswxkm (napametp Al-7), onpegensiemoe Kak
BpEMSs NepeMeLLeHNs perynupyloLiero opraHa u3
O[HOro KpanHero NnonoXeHusi B Apyroe.

0 100 *t

PucyHok 3.14
Ecnn nocne aBTOmMaTM4eckoW MNM  PYYHOM  HaCTPOWKM

nepexodHas XxapakTepucTuka oObekTa OTnMuYaeTcs OT uaearnbHOW, HeobXoayMo OTKOPPEKTUPOBaTb
3aflaHHble NapameTpbl PeryrnmpoBaHnsa cornacHo pucyHky 3.15.

a) Nonoca NPONOPUMOHANLHOCTI 6} Bpema vererpposam B) Bpems wdepempona

Ty L

Yerame Yeranc

T,y COMUINGM BEAMKD

PucyHok 3.15 — KoppeKTupoBaHue napaMeTpoB perynimpoBaHust
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3.2.4 Tunbl BbIXOAHbLIX YCTPOMUCTB

BbIxogHble yCTpoNCTBa npeAHasHaveHbl Ans nepefadn BbIXOOHOrO YNpaBmsiowwero curHana Ha
MCMOMHUTENbHbIE MEXaHW3MBb.

Cxembl nogkntodeHns BY npueegeHsbl B Mpunoxenun b.

B npubope ncnonbaytotcs BY Tonbko AuCKpeTHOro Tuna.

BHumaHue! BHe 3aBucumoctu oT Tuna, Noboe BbIXOAHOE YCTPOMCTBO ranbBaHUYECKU
M30MMPOBaHO OT U3MepUTENbLHOro 6roka (3a ucknoyeHnem Boixoga T).

AunckpeTtHoe BY — anekTpomarHutHoe pene, TpaH3WCTOPHas onTonapa, ONTOCUMUCTOP —
ncnonb3yeTcs Anst ynpaeneHusi (BKMOYEHNs/BLIKIIOYEHNS) Harpy3kon nnbo HenocpeacTBEHHO, Nnbo
yepe3 Oonee MOLUHble YMpaBrsloOWME SMEeMeHTbl, TakMe Kak nyckaTenu, TBepAoTeNlbHble perne,
TUPWUCTOPbI UM CUMUCTOPBI.

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

TpaH3ucTopHaa ontonapa (Bbixoa K) npumeHsieTcs, kak npaBwno, AnNs ynpaBreHus
HW3KOBOIbTHbIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHue Bbixoga u3 cTpos
TpaH3uUCcTopa M3-3a OGOMbLUOrO TOKA CaMOWHAYKUUM napannenibHo 0BMOTKe BHELHero pene
Heobxoaumo yctaHasnmeaTtb anog VD1 (cm. pucyHok b.2).

TpaH3ucTopHbIN Knto4 (Bbixoa T) npedHasHayeH Ans NpSMOro NOAKMIOYEHMs K npubopy B
KayecTBe Harpysku TBEpAOTEnbHOro pene (BbIXOAHOE HampskeHue 4...6 B, NOCTOSHHbIA TOK He
6onee 25 MA).

BHumaHue! MakcumanbHaa AnvHa coeamHUTensHoro kabens mexay npubopom c Bbixogom T 1
TBEpPAOTENbHbLIM pene He AoSMKHa NpeBbIaTte 3 M.
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OnTtocumucTop (Bbixoa C) MeeT BHYTPEHHIO CXEMy nepexofa Yepes HOMb U BKIYaeTcs B
Lenb ynpasneHnst MOLLHOMO CUMUCTOPAa WUNW Napbl BCTPEYHO-NapannenbHo BKIOYEHHbIX TUPUCTOPOB
Yepes orpaHuudmBarowmn pesmctop R1 (cm. pucyHok B.3). BenuuuHa conpoTuBneHusi pesucropa
onpefensieT TOK ynpaBneHns cummctopa. HarpysouHas cnocobHOCTb Bbixofa — TOK He 6onee 50 MA
npv nepemMeHHoM HanpsixeHun He 6onee 250 B.

[na npepoTBpalleHns Npobos TMPUCTOPOB M3-3a BbICOKOBOMbTHBIX CKAYKOB HaNpPsXKeHus B ceTn
K MX BbIBOAAM pekoMeHAayeTcs nogkntoyate dpuneTpyrowyto RC yenouky (R2C1).
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4 Mepbl 6e3onacHoCTU

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

Mpu akcnnyaTaummn, TexHU4ecKkoM OOCnyXvMBaHUM W NOBepke Heobxogumo cobnogaTb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun akcnnyaTauuu 3reKTPOYCTAaHOBOK nNoTpebuTtenen» u
«[MpaBun oxpaHbl TPyAa Npu aKcnnyaTauum anekTpoycTaHOBOK NoTpebutenemns.

Ha OTKpbITbIX KOHTaKTax KremMmHuka npubopa npu akcnnyaTaumm NpUCYTCTBYET HanpsikeHue
BenunynHon o 370 B, onacHoe Ans yenoBeyeckon xu3nu. Jliobble nogkntoveHus kK npubopy n paboTsbl
M0 ero TeXHNYeCKoMy 06CNYXXMBaHUIO NPOV3BOASTCSA TOMBKO NPU OTKIMIOYEHHOM NUTaHun npubopa.

He ponyckaetcs nonagaHve BnarM Ha KOHTaKTbl BbIXOAHOTO pa3bemMa W BHYTPEHHUE
aneKkTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
cofepxxaHveM B aTMocdepe KUCHOT, Lenoven, macen u T. .

MopknioyeHne, perynupoBka U TexobcnyxuBaHve npubopa AOMKHbI NPOM3BOAWUTLCS TONBKO
KBanMUUMpOBaHHBIMU CneuuanucTamy, N3y4mBLLMMY HacToslLLee pyKOBOACTBO MO dKCnyaTauuu.

BHumaHue! B cBSI3W C HanMuMeM Ha KIIEMMHWKE OMaCHOro Asi KU3HU HanpsikeHWst Mpmbopsl,

N3roToBNEHHbIE B KOpNyCaxX LWUTOBOIro KpenneHud, OOJKHblI YyCTaHaBMBaTbCA B LWUTax ynpaBlieHUd,
AOCTYMHbIX TOJIbKO KBaJ'IMCbMLWIpOBaHHbIM cneunanunctam.
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5 MoHTax npnbéopa Ha 06bLEeKTe U1 NOAroTOBKa K paboTte

B pa3gene onnucbiBarTCA MOHTaX, KpenneHne n nogknoyeHne np|/|6opa.

5.1 MoHTax npubopa

YcTtaHOBKa NpMOOPOB HACTEHHOrO UCMOJTHEHUA

1. 3akpenuTb KpPOHWTEWH Tpems BuHTamm M4 x 20 Ha
NOBEPXHOCTW, NpedHa3HaAYeHHOW [ANns yCTaHOBKM npubopa (cm.
MpwunoxeHne A n pucyHok 5.1, a).

Mpumeyanne — BUHTBLI ANS KpenneHust KpoHLLUTeHa He BXOAAT B
KOMMMEKT MOCTaBKMu.

2. 3auenuTb KpenexHblil Yyronok Ha 3agHen cTeHke npubopa 3a
BEPXHIOK KPOMKY KpOHLITEWHa (pucyHok 5.1, 6)

3. MpukpenuTb NpMBOP K KPOHWTEWHY BUHTOM M4 x 35 u3
KOMIMIeKTa NoCTaBkuM (pUCyHOK 5.1, 8).

PucyHok 5.1 — MoHTax npubopa
HacTeHHOro UCMNONHeHUs
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YcTaHoBKa NpMOOpPOB LWMUTOBOIO UCMOSTHEHUS

1. MoaroToBUTb Ha LWMUTE yNpaBMneHWs MecTo AN
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHvem A.

2. YcrtaHoBMTb npubOp Ha WuUTe YynpaBneHus,
MCMonb3ys Ans ero KpenneHWs MOHTaXHble SMeMeHThI,
BXOASLUME B KOMMNMEKT nocTasku npubopa.

3. BcraButb npubop B cneumanbHO MOArOTOBMEHHOE
OoTBEpCTVEe Ha NMueBon naHenu wmuta (cMm. MNpunoxexve A un
pvicyHok 5.2, a).

4. BcraBuTb uKcaTOpbl M3 KOMMMEKTa MOCTaBkM B
OTBEpCTUS Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5. 3aBepHyTb BUHTbI M4 x 35 13 komnnekTa noctaBku B
OTBEPCTUAX Kaxaoro dukcatopa Tak, 4Tobbl npubop Obin
NAOTHO NPWXaT K NULEBON NaHenwu LwmTa.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

1. NoaroTtoBuTb MecTo Ha DIN-pelike ons yctaHoBku npubopa.

2.  YcraHoBuTb npubop Ha DIN-peliky B COOTBETCTBUM C
pucyHkom 5.3.

3. C ycunuem npugasutb npnbop k DIN-pelike B HanpaBnieHuu,
nokaszaHHOM CTPEeNKoMW, 40 UKCaLMM 3aLlenku.

5.2 MoHTaX BHeLllHUX cBA3en

5.2.1 O6wue TpeboBaHUA

Ve

lMpn MoHTaxe pekomeHayeTcss cobnogate cregyowme
TpeboBaHus.

1. MopkniodeHne npubopa crieayeT NPou3BOAUTL K CETEBOMY
dugepy 220 B 50 'y Mnm NCTOYHUKY NOCTOSIHHOTO ToKa +24 B, He PVCYHOK 5.3 - MoHTax
CBA3QHHOMY HEMOCPEeACTBEHHO C NWTaHWEM MOLLHOMO CMII0BOrO npuGopa ¢ KpenneHuem Ha
obopyaoBaHua. Bo BHelHEN Lennm pekoMeHayeTCcs YCTaHOBWTb DIN-peiiky
BbIKMOYaTenb nNuTaHus, obecnevmBaloLwuii OTKIIOYEeHe npubopa
OT ceTu, 1 NnaBekvie NpegoxpaHnTeny Ha Tok 0,5 A.

2. CxeMbl NOAKMIOYEHUs OaTYMKOB K npubopam pasnuyHbiX MoauduKauui npueedeHbl B
MpunoxeHuun b. MNapameTpbl NMHUM coeanHeHus npubopa ¢ 4aTYMKOM NpuBedeHsbl B Tabnuue 5.1.
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Ta6nuua 5.1 — MapameTpbl NMHUKM CBA3U Npubopa ¢ AaTYUKaMmn

Twvn gaTtumka ﬂnMHa IWIHVIﬁ, M, COnpOTMBneHMe MAcnonHeHue nuHumn
He Gonee nuHum, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
COMpPOTMBIEHNS ' paBHOW ANWHBI U ceYeHus
Tepmonapa 20 100 TepMoaneKTpoAHbIN Ké{6enb
(kOMNEeHCaUMOHHbIN)
YHUMUMpPOBaHHbIV
CUrHan nocTostHHOro 100 100 [ByxnpoBoaHas
TOKa
YHUMUMpOBaHHbBIV
CUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas
NOCTOSIHHOrO TOKa

3. BcTpoeHHbIi B nNpubOp WCTOYHUK TMOCTOSIHHOTO HanpsbkeHus 24,0124 B cnepyet
MCMonb30BaTh AN NUTaAHUSI aKTUBHbBIX JATYUKOB C aHanoroBbIM BbIXOAOM MIN aHamnorosble BbiXOAbl
npubopa (n. 3.2.5).

BHumaHue! He [AonycKkaeTcd NogKnYeHne K BCTPOeHHOMY B anI60p NCTOYHUKY Hanps>XxeHua 24
B ogHOBpeMeHHO aHanoroBbix BXOAOB U BbIXOAOB.

5.2.2 Yka3aHuUA N0 MOHTaxy

PekomeHaaumm no opraHusaumnm MOHTaxa crnegyroLume.
MogrotoBuTb kabenu ana coeguHeHus npubopa ¢ AaTYMKOM, @ Takke C UCTOYHMKOM MUTaHMS
nepemeHHoro Toka 220 B 50 'y nnn +24 B NOCTOSIHHOrO ToKa.
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Ons obecnevyeHns HagEXHOCTU SNEKTPUYECKUX COeOMHEHUA pPEeKOMEeHOYeTCsi MCnonb3oBaTh
Kabenu MefHble MHOTOXWMbHbIE, KOHLbI KOTOPbIX Mepesd MNOAKMYEHUEeM criegyeT TuiaTeslbHO
3a4UCTUTb U 06NYANTb. 3a4UCTKY KN kabenen HeobXoAMMO BEINOMHATL C TAaKUM pacyeToM, YToOb! UX
OroJieHHble KOHLbI MOCcre MOAKMIoYeHUst K Npubopy He BbICTynanwu 3a npegens! kneMmHuka. CeveHne
1N kaBeneit JOIMKHO BbITb He Gonee 1 MMZ.

B Kkopnycax HacTEHHOrO KpenmneHusi KOHWYECKME YacTu YMIOTHSAIOLWMX BTYNOK cpe3aTb Takum
06pa3om, 4ToObI BTyrKa NIOTHO Npurerana k noBepxHoCTU kabens.

MpumeyaHus.

1. KabenbHble BbIBOAbI Npubopa paccyMTaHbl Ha MOAKIOYEeHVWEe Kabenel € HapyXHbIM
anameTpom ot 6 4o 12 mm.

2. [Ona yMeHblUeHUs] TpeHus Mexay pPe3nHOBON MOBEPXHOCTbI0 BTYyNkM U kabens
peKOMeHAYeTCA NPUMEHSTb Tanbk, Kpaxman v T.4.

Mpu npoknagke kabenen cnegyeT BbiAENUTb MUMHUM  CBA3W, coeguHsowme npubop
C [AaT4yMKOM B CaMOCTOATENbHY Tpaccy (MM HeckonbKo Tpacc), pacnonaras ee (Mnu ux)
OTAENbHO OT CUNOBbIX kKabenen, a Takke OT kabenen, co3aaOLMX BbICOKOYACTOTHBIE U MMMNYMNbCHbIE
nomexu.

BHumanue! [Ons 3awutbl BXOAO0B Npubopa OT BIMSIHUS MPOMBILUNEHHBIX 3M1EKTPOMAarHUTHBIX
MOMEX NIMHUM CBSA3M Npubopa C AaTYMKOM CrielyeT aKpaHUMpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCMonb30BaHbl Kak creuuanbHble kabenu C 9KpaHMPYOLMMKU OnneTkamu, Tak W 3a3eMmeHHble
cTanbHble TpyGbl NoaxoasLlero AuameTpa. JkpaHbl kaberner ¢ SKpaHUPYOLMMU onneTkamu cnegyeT
NMOAKMOYNTb K 323EMITIEHHOMY KOHTaKTY B LUMTE YNpPaBMEHWs.

42



5.3 MoakntoyeHue npubopa

CoeguHenne npubopa C WMCTOYHUMKOM MWTaHusA (CeTbio) W AaTyuMkamu  MpOU3BOAMTCH
Nno COOTBETCTBYIOLUMM CXemam, npuBefeHHbIM B [punoxenun b, ¢ cobnogeHnem n3noXeHHON Huxe
nocnefoBaTenbHOCTU AEACTBUIA:

1.
2.

3.

4.

MoakntounTb NPUGOP K UCTOYHMKY NUTAHUS;

MopaTe nuTaHwe, BbICTaBUTbL KOAbI TWNa AatyvMka WM pexumbl pabotbl JIY, a Takke
Heobxoaumble ycTaBku perynupoBanus (cm. MNpunoxeHue B), 3aTem CHATb NuTaHue;

MoAKMIYUTL NMHUK CBA3N «NPUGOP — AaTUYMKU» K NEPBUYHBIM Npeobpa3oBaTtensM U BXxogam
npubopa;

MoaknounTb NUHUK CBSA3N «MNpubop — Harpyska» K WCMOMHWUTENbHbIM MEeXaHu3mMam unu
perucTpaTopam 1 Beixogam npubopa.

BHumanue! [na 3awuTthl BXOAHbLIX Lenei npubopa OT BO3MOXKHOMO npobos 3apsgamu
CTaTUYECKOrO ONIEeKTPUYECTBA, HAKOMIEHHOr0 Ha JIMHUAX CBA3W «MpuBop — AaTyuvk» nepeqd
MOAKMIOYEHNEM K KNEMMHUKY npubopa, UX Xumbl crieayeT Ha 1...2 CeK COeAMHUTb C BMHTOM
3a3eMneHns Wwura.

Mocne nopjaun HanpsbkeHus nutanus npubop nepexogut B pexum PABOTA (cm. n. 6.1). MNpu
MCMPaBHOCTM AaTyvka W NIMHUM CBA3N Ha UMgpoBOM MHAMKaTOpe OoTObpasuTcs Tekylliee 3HayYeHve
n3mepsieMo BenuuuHbl. Ecnm nokasaHus npubopa He COOTBETCTBYHOT pearlbHOMy 3HayYeHuto
N3MepsieMol BEMUYMHBI, HEOOXOANMO NPOBEPUTL UCMPABHOCTb AATYMKA U LIENOCTHOCTb NINHWM CBSI3M,
a Takke NpaBWUNbHOCTb UX MOAKMIOYEHMS.
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BHumaHue!
Mpn npoBepke MCNPaBHOCTU AaTyuka W NIMHUM CBA3N HEOOXOAMMO OTKMIOYMTL Npubop oT
ceTn nutaHusi. Bo un3bexaHne Bbixoga npubopa M3 CTPOS MpU «MPO3BOHKE» CBS3EW
HeobXoAMMO MCNomnb3oBaTb WM3MEPUTENbHbIE YCTPOMCTBA C HAaMpPsPKEHWEM MNUTaHUS He
6onee 4,5 B, npn 6onee BbICOKUX HANPSHKEHWUAX MUTAHWUS ATUX YCTPOWCTB OTKIIOYEHWE

1.

nartymka ot npubopa obs3aTenbHo.

MopkntoyaTb akTUBHbIE npeo6pasoBaTer|V| C BbIXOOHbIM CUrHanom B Buae NOCTOAHHOIoO

Hanpsikenusa (-50,0.+50,0 vB wnnm 0...1,0 B)
MOXHO  HenocpeacTBEHHO K BXOOHbIM
KOHTakTam npudopa.

Moakntoyexne npeobpa3soBartenem c
BbIXOZOM B BMaoe TOKa (0...5,0 MA,
0..20,0 MA wnn 4,0...20,0 MA) — TONBKO
nocrne ycTaHOBKU LUYHTUPYIOLLEro pesmcropa
conpotusneHvem 50,0 Om (gonyck He 6onee
0,1 %), nogkmntoyYeHne KOToporo Heobxoanmo
npoun3BoanNTb B COOTBETCTBUU ¢
pucyHkom 5.4,6, T.e. BblBO4 pe3ucTopa
OOIMKEH 3aBOAMTLCS C TOW XK€ CTOPOHbI
BMHTOBOW KINeMMbl, 4TO W MpoBOA OT

uu @BIE]

Ru
HEnpaeunbHoO! npasunbHo!
a) 6)
PucyHok 5.4

partyuka. MNpu ncnonb3oBaHun nposoga ceveHnem 6onee 0,35 MM KOHeL, NPOBOAA U BbIBOS,
pesncTopa HeobXoaAMMO CKPyYMBaTb UMK CNasTb.

BaxHo! HeBbinonHeHne aToro TpeboBaHWsi MOXET MPMBECTM K MNPONadaHuil KOHTakTa
Mexay BbIBOAOM pe3ncTopa M KneMmbl, YTO NoBneveT NoBpexaeHne Bxoga npubopa.
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5.4 «BbicTpasa» 3ameHa npubopa (Tonbko Ansa npubopa B kopnyce LL11)

KoHcTpykumst knemm npubopa, BbiNOnHEHHOro B kopnyce L11, nosBomnsieT OCyLLEeCTBUTb
onepaTuBHYl0 3ameHy npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HEeMYy BHELIHUX fMHUA CBA3W.
MocnepoBaTenbHOCTL 3aMeHbl Npubopa crneayioLas:

1)
2)
3)
4)
5)

6)

obecTounBaloTCA BCE NMMHUM CBS3W, NoaxoasLume Kk npubopy, B T.4. NMUHWN NUTaHUS;
BbIBMHYMBAIOTCS KpENeXHble BUHTbI (4Ba) NO Kpasim KIeMMHOM Konoaku npubopa;

CbeMHas 4acTb KONMOAKW OTAEensieTcs oT npubopa BMeCTe C MOAKIMIOYEHHBIMU BHELUHUMU
NIMHUAMW  CBA3W MPWU  MOMOLUM OTBEPTKM WNW  APYroro MNOAXOASALEro WHCTPyMeHTa
(oTcoeavHeHMe KNEMMHOIN KONOAKN NpeAcTaBneHo Ha pucyHke 5.5);

npubop BbIHUMAETCs K3 WKTA, a Ha ero MecTo yCTaHaBNMBaeTCs APYron ¢ npeABapuTenbHO
yAaneHHOoW pa3beMHON YacTblo KNemM;

K ycTaHOBREHHOMY Npubopy NoAcoeanHSeTC pasbeMHast YacTb KIeMM C MOAKMIYEHHbIMU
BHELUHUMU NIVHUAMU CBA3MK;

3aBMHYMBAIOTCH KPenexHble BUHTbI KNEMMHOW KOMOAKW.
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PucyHok 5.5 — «BbicTpas» 3ameHa npubopa
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6 Pexumbl paboTbl npubopa

Mpubop MoxeT dyHKUMOHMpOBATL B OAHOM M3 AByx pexumoB: PABOTA wnu
NMPOrPAMMUNPOBAHUE.

6.1 Pexum PABOTA

Pexvum PABOTA sBRNSieTCS OCHOBHbIM 3KCMyaTaUMOHHbIM PEXUMOM, B KOTOPbIA npubop
aBTOMaTMYECKN BXOAUT NPW BKIIOYEHUN NUTaHWSA. B AaHHOM pexxume npou3BOAMTCS ONpOC BXOOAHOTrO
fatyvka C BblMUCIIEHMEM MO MOMYYEHHbIM AaHHbIM TEKYLUMX 3Ha4YEeHWA U3MEepsieMOon BENUYUHBLI 1
oTOGpaxKeHnem nx Ha LM poBOM MHAMKATOPE U BblAavelt HeoBXoANMbIX CUTHANOB PErynmnpoBaHns Ha
BbIXOOHbIE YCTPONCTBA.

B npouecce paboTbl npubop KOHTPONMPYeT WCNpaBHOCTb BXOAHOTrO Aatyvka W, B crnyyae
BO3HUKHOBEHWUSI aBapuu Mo BXOAy, CUrHanusupyet o6 3TOM BbIBOAOM Ha LMEPOBOW MHAMKATOP
coobLeHMsl, COOTBETCTBYIOLEro aBapuiHou cutyauum (cM. MNpunoxenue [). Pabota BbIXOAHbIX
YCTPOMCTB Npu 3TOM OGnokupyeTcs. ABapuiiHas cuTyauusi BO3HUKaeT Mpu BbIXode W3MepsieMon
BENMUYMHBI 3a JOMYCTUMbIA AManasoH KOHTPOns (CM. Tabnuuy 2.2) unu npu BbIXOAE M3 CTPOSt AaTyuka
(obpbiB MM KOPOTKOE 3aMblkaHWe TEepMOMETPOB COMPOTMBMEHUS, OOpbIB Tepmonapbl wUnu
yHUULMPOBaHHOIrO Aartyuka). [lonycTuMble npeaenbl U3MEpeHun AN Kakgoro Ttura Aartyvka
ykasaHbl B Tabn. 2.2.

BHumanue. Mpubop nHguumpyer:

—  TemnepaTtypy «XONOAHOro cnas» — B cliydae KOpoTKOro 3aMblKaHUsi TepMonapsl;

—  3HayeHue HWKHEro npefena AvanasoHa — B Criydae KOpOTKOro 3amblikaHus Aatumkos 0...1 B,

0...5 MA, 0...20 MA 1 obpbiBa gatumkoB 0...5 MA, 0...20 MA;
- 3Ha4YeHue cepeanHbl AMana3oHa — B Cryyae KOpOTKOro 3aMbikaHus garymka —50...+50 mB.
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B  pexuve PABOTA npubop ynpaBnseT BHELHWM WCMNOMHUTENbHBIM YCTPOWCTBOM.
Bur3yanbHbIil KOHTPOrb 3a pPaboToW BbIXOAHOIO YCTPOWCTBA MOXET OCYLLECTBMATLCS OnepaTtopom Mo
cooTBeTCTBYIOWMUM cBeToamodam «K1» n «K2». 3acBeTka cBeToguoda curHanusmpyeTt o nepesofe
Bbixoaa B cocTosiHne BKITKOYEHO, a rawenne — B coctosiHue OTKJTKOYEHO.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUPOBAHWE npepnHasHaveH Ans 3agaHus U 3anucy B SHEProHe3aB UCUMYLO
namsite npubopa TpebyeMbix Mpu 3KCnyaTauuyM nporpaMmupyemMbix napamMeTpoB. 3afaHHble
3Ha4YeHWsl NapaMeTpoOB COXPAHSIIOTCS B MAMATH NpuGopa Npu BbIKIMOYEHUN NMATAHNS.

MpumeyaHus.

1. Tlpn coxpaHeHUM W3MEHEHHbIX 3HaveHW napameTpoB b1l-0 m bl-7 BbixogHble YcTpoiicTBa

BbIKIo4atoTCs. [Mpy uaMeHeHnn gpyrmx napameTpoB Nprbop ocTaeTcs B paboyem COCTOSHN.

2. 3Havenve napametpa b1-7 onpenensieT TOYHOCTb OTOOPaXKEHNS HOVKALIWM 1 MacLUTabUpyeT 3HaueHNst
1 gvanasoHbl napametpoB T, Xp, Al-2, bl-5 n bl-6. MacwmabupoBaHve BbINOMHSETCS NyTEM
YMHOXEHWS TEKYLLMX 3HAYEeHWN yKadaHHbIX NMapameTpoB Ha KoahduLMEHT 10 rme x — 3HadeHvie
napameTpa b1-7.

Ecnu B Teuenne 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBogutcsi onepauui c
KHOMKamu, Npubop aBTOMaTM4Yeckn Bo3spallaeTtcs B pexum PABOTA.

B npubope yctaHOBNEHO ABa yPOBHS MPOrpamMMUPOBaHUSI.
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Ha nepBOM ypoOBHEe OCYyLleCTBIAEeTCA NPOCMOTP

N W3MEHEHWe 3HaYeHWn napaMeTpoB PerynupoBaHus: Pexi PABOTA

yctaBkm T u koadpdpuumeHtoB X, =, 7. Bxog Ha

nepBbIfi YpOBEHb NPOrpamMMUPOBaHNs OCYyLLECTBSETCS

KPaTKOBPEMEHHbIM ~ HaXaTuem Ha  KHOMKY nmr'l. :TR_]___Ba._u.a:ne_y;a;nT -
MocnepoBaTtenbHOCTb paboThbl ¢ NMPUGOPOM Ha NepBOM ‘“aﬁgﬁf;ﬂ:g"}ﬂ"e !
ypoBHe nporpaMMmnpoBaHus npuBeaeHa Ha L S
pucyHke 6.1.

||',\_| T Zaganve cTepeanca |
_{ | (w3amenese of 0 4D BEPHETO |
~ NPEMENA IMANA30Ha 1
M _ o _ |

Ha BTOopOomM ypoBHe  nporpamMMMpoBaHWs
ocyLecTBnseTcs npocMoTp " Heobxoaumoe
M3MeHeHVe (YHKUMOHAanNbHbIX NapameTpoB npubopa.
®yHKUMOHanbHbIe NapameTpbl Npubopa pasgeneHbl Ha
rpynnel A 1 b. B rpynne A HaxogdAtca napameTpbl,
onpegensowme norvky pabotbl npubopa. B rpynne b —
napameTpbl, oTBevaloLme 3a HacTpoOWiKy
n3mepuTenbLHOM YacTu npmbopa.

[MogpobHoe onucaHve napameTpoB NpYBEAEHO B
MpunoxeHun B.

Bxod Ha BTOpON ypoBeHb MPOrpaMMMpOBaHWS OCYLLECTBIISIETCA HaxaTuem W yAepXuBaHuem

PucyHok 6.1 — NocnepoBaTenbHOCTL
paboTbl ¢ npu6OpPOM Ha NepBOM
YPOBHE NporpaMMmupoBaHus

NPOT,
KHOMKN Ij He MeHee 3 c. [locnepgoBaTenbHOCTM MpoLedypbl NporpamMMupoBaHust npubopa Ha
BTOPOM ypOBHe Ansi 0b6enx rpynn napameTpoB NpuBeAeHbl Ha pUcyHkax 6.2 + 6.4.

49



Ons 3awutbl napameTpoB OT o Pexm PABOTA

HeCaHKLMOHMPOBaHHOIO TS
o000
N3MeHeHus1 pabounx pPexuMoB B
YAepkMEaTE
npubope  cnyxat  napameTpbl e “emm‘_i
cekpeTHoctn AO0-0 u b0-0, B
KOTOpbIX yCTaHaBnvBaeTcs 3anpeT
Ha n3MeHeHne napameTpoB
COOTBETCTBYHOLLEN rpynnbl N o]
napameTpos perynuposaHua. Mpyn | napaverpor |
yCTaHOBIEHHOM 3anpete
paspelsaeTca TONMbKO MPOCMOTP e .
paHee 3afaHHbIX 3HaYeHnn 1 ¥ \ |
[ANA NApaMETpos I| NA NApaMETROs |
napameTpoB 3TUX rpynn. | Py A CM. pHC. 6.3_| Irpynnu b eu. puc. B4
Ooctyn k atum napameTpam
CEeKPEeTHOCTM  OCYLLECTBNSAETCA  TOJIbKO PucyHok 6.2 — NocneaoBaTtenbHOCTb
Yepes Koabl: paboTbl c NPUGOPOM Ha BTOPOM YpPOBHE
—  Ans rpynnbl napameTpoB A kof nporpaMMmMpoBaHus

noctyna 35;
—  ansa rpynnbl napameTpos b koa goctyna 246.

BuumaHue! [1ns Bo3BpaTa BCex 3aBO/CKUX YCTaHOBOK Heobxoammo HabpaTts ko f .
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PucyHok 6.3 — NocnepgoBaTenbHOCTL pa6oThbl C NPUOGOPOM Ha BTOPOM YPOBHE
nporpammupoBaHusA (ANA rpynnbl napameTpoB A)
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PucyHok 6.4 — NocnepoBaTenbHOCTb pa6oTbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMMMpoBaHuaA (ANA rpynnbi napaMeTpoB b)
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7 TexHuyeckoe obcnyxuBaHue

TexHuuyeckoe OGCJ‘Iy)KVIBaHVIe an60pa npoBOAUTCA He peXxXe OA4HOro pasa B WeCTb MecdAueB U
COCTOUT B NpoBepKe KpenneHna an6opa, BWHTOBbIX COEIMHEHUN, @ TaKke yoaneHun nbifiv 1 rpAasn c
KrneMMHUKa an60pa. Mpun BbINOAHEHMU pa60T Nno TexHU4Yeckomy 06Cﬂy)KVIBaHVIIO anGOpa cnepyet
cobnoaatb Mepbl 6e30MacHOCT, U3NOXEHHbIE B pasgene 4.

8 MapkupoBka npubopa

Ha Kopnyc npvl60pa N NPpUKpenneHHbIX K HeMy Tabnuukax HaHOCATCS:

—  HauMmeHoBaHue npubopa;

—  cTeneHb 3awmTbl kopnyca no FOCT 14254,

—  HanpsbKeHve U YyactoTa NUTaHus;

—  noTtpebrnsiemasi MOLLHOCTb;

—  Knacc 3awuTbl OT NnopaxeHust anektTpuyeckum Tokom no NOCT 12.2.007.0
—  3HaK yTBEpPXOEHUSl TUMNa CPEACTB U3MEPEHUIA;

—  3Hak cooTBeTcTBUsi no FOCT P 50460;

—  3aBOACKOW HOMep npubopa 1 rog Bbinycka.

Ha I'IOTpe6VITeJ'IbCKyPO Tapy HAHOCATCA:

—  HaumeHoBaHue npubopa;
—  3aBOACKON HOMep npubopa K rog Bbinycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBUM ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbIMOJSIHEHHYIO U3 kopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npv nepecbinike noytor no FOCT 9181-74.

10 TpaHcnopTUpoBaHMe M XpaHeHue

10.1 MNpwnbopbl TpaHCNOPTUPYIOTCH B 3aKPbITOM TpaHcnopTe noboro Buaa. Kpennexue tapbl B
TPaHCMOPTHBLIX CpeAcTBax [AOMMKHO MNPOM3BOAWMTBLCA COMlacHO npaswunam, [OeNCTBYILUMM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHCNopTa.

10.2 YcnoBusi TpaHCNOPTUPOBaHNSI AOMKHbI cOOTBETCTBOBaTh ycnosusim 5 no FOCT 15150-69
npu TemnepaType OKpyxatLlero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3alimtbl OT
yAapoB 1 Bubpauui.

10.3 lMepeBo3ky OCYyLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO Ui B KOHTEeNHepax.

10.4 YcnoBus XpaHeHWss B Tape Ha CKrnage W3rotoBuTens u  noTpebutens [OMKHbl
cooTBeTcTBOBaTh ycnosusam 1 mo [OCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHble NpUMech.

Mpnbopbl crnegyeT XpaHUTb Ha CTennaxax.
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11 KoMnnekTHoCTb

Mpubop 1w,
Macnopt 1wr.
PykoBoacTBo no akcnnyatauum 1w,
["apaHTUiHbIN TanoH 1lwr.

12 lapaHTUiHbIEe 0GA3aTeNnbLCTBA

12.1 WNsroToBuTenb rapaHTUpyeT COOTBETCTBME npubopa TpeboBaHusm TY npu cobnogeHum
YCMOBUIA 3KCnNyaTaummn, TpaHCNopTUPOBaHUS, XPaHEHNS Y MOHTaxXa.

12.2 MNapaHTUiHbIN cpok akcnnyaTaumn 30 MecsueB Co AHSA NPOAaXN.

12.3 B cnyyae Bbixoga npubopa m3 CTposi B T€YEHMe rapaHTUMHOIO Cpoka mpu cobnogeHum
nonb3oBaTenem YCcroBuil 3KCrnyataumu, TpaHCNopTUPOBaHWUSA, XPaHEHUs U MOHTaxa npeanpusTue
N3roToBUTENbL 06A3yeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMW 3aMeHy.

12.4 MNopsigok nepegayn U3genys B PEMOHT CoAepKaTcs B MacrnopTe U B rapaHTUNHOM TanoHe.
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MpunoxeHune A. FaGapuTHbIe YepTeXn KopnycoB Npudopa

PucyHok A.1 pgemMoHcTpupyeT rabapuTHble U YCTAHOBOYHbLIE 4YepTexu npubopa HaCTEHHOro

kpennexusa H. 6
0 yronok
T 105

KPOHWTERH

<130

PucyHok A.1 — MNpu6op HacTeHHoro kpenneuusa H

MpumeyaHue — BTynku nogpesatb B COOTBETCTBUN C AMaMETPOM BBOAHOIO kabens
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Ha pucyHke A.2 npuBegeHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennexus W1,

duKcaTopsl NMUEBas NaHenb WHTa

‘Qg

PucyHok A.2 — Mpubop wutoBoro kpenneHus L1
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Ha pucyHke A.3 npuBegeHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennexus LW2.

NMUEBAA NaHeNb IWKTa

PucyHok A.3 — Mpu6op wutoBoro kpennewus L2
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Ha pucyHke A.4 npuBefeHbl rabapuTHbIE U YCTaHOBOYHbIE YepTexu npubopa C KpenneHneMm Ha
DIN-peiky.

\“""5“?‘--‘,__.-——-12"'#’

PucyHok A.4 — Mpu6op c kpenneHuem Ha DIN-penky
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Ha pucyHke A.5 npuBegeHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennenusa W11.

NWueBsas NnaHenb WwTa

2)

:‘ —1

— |
;

000

|
e -

PucyHok A.5 — Mpu6op wmtoBoro kpennenms 11

g
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MpunoxeHune B. Cxembl nogknovyeHusa npmdéopa

HasHaueHne KOHTaKTOB KNeMMHbIX KONoAok npubopoBs npveegeHo B Tabnuuax b.1, 6.2, B.3.
Tabnuua B.1 — Ha3HayeHMe KOHTaKTOB KNEMMHOM Konopaku npubopa B HacteHHOM H u

wutoBom L1, L2 ncnonHeHUsx Kopnycos
Homep Ha3HaueHune Homep Ha3HayeHue
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 9 Bxog 1-1
nntoc nutanusa = 20...375 B
2 Mutanue ~ 90...264 B nnn, 10 Bxog 1-2
MUHYyC nuTaHus = 20...375 B
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He 1cnonb3yrTcs
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Tabnuua 5.2 — HazHayeHWe KOHTaKTOB KIIeMMHOW KOrnoAku npubopa B kopnyce 11

Homep Ha3HaueHune Homep Ha3HayeHue
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 1
nntoc nutadua = 20...375 B HE UCTIONb3YIOTCH
2 Mutanue ~ 90...264 B nnn, 12
MUHYyC nuTaHus = 20...375 B
3 He MCcnonb3yTes 13 Bxop 1-1
4 14 He ucnonb3yeTca
5 Bbixog 1-1 15 Bxopg 1-2
6 Bbixog 1-2 16 He ucnonb3yeTca
7 Bbixog 1-3 17 Bxoa 1-3
8 Bbixog 2-1 18 He mcnonb3yeTcs
9 Bbixog 2-2 19 -24 B
10 Bbixog 2-3 20 +24B
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Tabnuua 5.3 — HasHayeHne KOHTAKTOB KITeMMHOW KOnoAku npubopa B kopnyce [

Homep Ha3HaueHune Homep Ha3HayeHue
KOHTaKTa KOHTaKTa

1 Mutanue ~ 90...264 B nnn, 9 +24B
nntoc nutadua = 20...375 B

2 Mutanue ~ 90...264 B nnn, 10 -24 B
MUHYyC nuTaHus = 20...375 B

3 Bbixog 1-1 11

4 Bbixog 1-2 12 He ucnonb3ylTcsa

5 Bbixog 1-3 13

6 Bbixog 2-1 14 Bxop 1-3

7 Bbixog 2-2 15 Bxog 1-2

8 Bbixog 2-3 16 Bxog 1-1

Ha puc. B.1 + B.8 npuBegeHbl cxembl NoaKNoYeHus npudopa.

| | v
\E Buixop X-1 —r% Buixop X-1
E::l“‘ BuxopX-2 [—» E Buixop X-2 P1
- @ Bhixon X-3 —EE’]—HUH

VD1
PucyHok B.1 — CxemMa nogkntoyeHust Harpy3ku PucyHok B.2 — Cxema noakmno4eHus Harpysku

k BY tTuna P k BY Tuna K

— Beixog X-3 —>
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tasa

Buixop X-1

@ BuixoaX-2 [— 47...68 Om
Buixop X-3

0.1x630 B

PucyHok 6.3 — Cxema nogkniwo4yeHus cunoBoro cumuctopa k BY tuna C

pene

Bbixog X-3

- +
1000m | CoXOAX |
<«—{__1—{ Buixop X-2 TeeppotenbHoe

PucyHok B.4 — Cxema nogknioyeHus Harpy3ku k BY tuna T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

PucyHok B.5 — Cxema nogkntoyeHus
TepMoMeTpa CONPOTUBIIEHUA

Bxopa x-1

Bxop x-2
GL

Bxop x-3

PucyHok B.7 — Cxema nogkntoyeHus
aKTMBHOrO AaT4yuKa C BbIXOAOM B Buae
HanpspkeHmsa -50..50 MBunn 0...1 B
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Bxopa x-1

™
+ Bxog X-2
C_ onn X-3

PucyHok B.6 — Cxema nogknto4yeHus
TepMO3neKTpuyeckoro npeobpasoBarens

+

I Bxop x-1

Bxop x-2
Ry

Bxop x-3
R,=50,000 + 0,025 Om

PucyHok B.8 — Cxema nogknto4yeHus
aKTMBHOIO AaT4YMKa C TOKOBbIM BbIXOAOM
0...5 mA unu 0(4)...20 mA




MpunoxeHue B. NMporpammupyembie napameTpbl

MpunoxeHne copepxuT lNepeyeHb MporpamMMUpyeMbiX MapameTpoB npuGopa B TabnuyHOM

Buae.

Mporpammupyemble napameTpbl NpeAcTaBneHsl B Tabn. B.1.
Ta6bnuua B.1 — lNepeyeHb NporpaMMUpyeMbIX NapamMeTpoB

MapameTp

0O6o03HavyeHue

HasBaHue

Honyctumbie
3HayYeHus

KommeHTapum

3aBoAackas
ycTaHOBKa

3HavyeHus
nonb3oBaTens

IOcHOBHbIe NapaMeTpbl perynMpoBaHus

T

YcTaBka
nmo-
perynsitopa

ans

-999...9999

[eq. nam.]

30.0

Tu

WHTerpanbHas
NOCTOSIHHAs

0...9999

CeK.

50.0

Tn

AucbdpepeHupn-
anbHasa
NOCTOAHHAaNA

0...9999

CeK.

10.0

Xp

Monoca
nponopuuo-
HanbHOCTH

0.001...9999

[ea. nam.]

50.0

pynna A. MapameTpsbl, onucbiBaloLme NOruKy pab

oTbl npubopa

A0-0

MapameTtp
CeKpeTHOCTH
ans rpynnbsl A

01

PaspelieHo u3meHsATb
napameTpbl  perynupo-
BaHUS W napameTpbl

rpynnbl A

01
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MpopomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackas 3HaveHus
0603HavYeHne HazBaHue 3Ha4yeHus KOMMeHTapMM ycTaHOBKa nonb3oBartens
02 3anpeLweHo  U3MeHATb
napameTpbl rpynnbl A,
npu 3TOM  BO3MOXHO
V3MeHsITb  MapameTpbl
perynupoBaHusi
03 3anpeLeHo  U3MeHATb
napameTpbl rpynnbl A,
a Takke napameTpbl
perynmpoBaHusi
*Al-2 3oHa Heuys- 0...999.9 [en. nam.] 0.0
CTBUTENBHOCTMN
Al1-3 OrpaHunuermne 0...100 % 100
MakcMmarnbHon
MOLLIHOCTM
Al-4 Tun 0 HarpeBartenb 0
ynpaBneHus 1 XonogunbHUK
Al-5 Mepwvog LM 0...80 CekK. 2
Al-6 Pexum 00 MWA-perynatop 00
paboThbl
perynstopa 01 MA-perynsTtop
02 MNA-perynsTop,
ObICTPbIV BbIXOQ
Al-7 Bpemsi nonHoro 3...900 Cex. 60
XOAa 3aABWKKN
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MpopomkeHne Tabnuubl B.1

MapameTp HOonycTumbie KommeHTapuu 3aBopckas 3HauyeHus
O603HaueHne | Haumenosanue 3HaveHus yCTaHOBKa | monb3oBarens
A1-8 MuHuManbHas 6, 10, 20, 50, MC 200

ONUTENbHOCTb 75, 100, 120,
wmnyneca WM 150, 175, 200
Fpynna b. NapamMeTpbi, onucbiBaloLmMe U3IMEePEHUA U MHAMKALUIO
b0-0 MapameTp 01 paspeLLeHo U3MeHsITb 01
CEKpeTHOCTH napameTpel rpynnsl b
Ans rpynnel B 02 3anpeLLeHo N3MeHATb
napameTpel rpynnel b
b0-5 Pexum oFF BbIKNIOYEH
6bicTporo on BKIOYEH oFF
n3mepeHusa
b1-0 Kop Tvna 01 Cu 50 (0=0,00426 °C ™) 01
AaTuMKa 09 50M (0=0,00428 °C ™)
07 Pt 50 (0=0,00385 °C ™)
08 500 (2=0,00391 °C ™%
00 Cu 100 (¢=0,00426 °C )
14 100M (¢:=0,00428 °C ™)
02 Pt 100 (¢=0,00385 °C %)
03 1000 (2=0,00391 °C %)
29 Ni 100 (¢:=0,00617 °C %)
30 Cu 500 (¢=0,00426 °C %)
31 500M (0=0,00428 °C ")
32 Pt 500 (¢=0,00385 °C %)
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MpopomkeHne Tabnuubl B.1

MapameTtp Honyctumeie KommeHTapuu 3aBopackasn 3HaueHus

0O603HauYeHne | HaumeHoBaHue 3HaveHus yCcTaHOBKa | nonb3oBartens
33 5000 (¢:=0,00391 °C ™)
34 Ni500 (0=0,00617 °C ™)
35 Cu 1000 (0=0,00426 °C ™)
36 1000M (¢:=0,00428 °C ™)
37 Pt 1000 (0:=0,00385 °C ™)
38 10000 (2=0,00391 °C ™)
39 Ni 1000 (¢:=0,00617 °C ™)
15 53M (a=0,00426 °C )
04 TXK ()
20 TXKK (J)
19 THH (N)
05 TXA (K)
17 TN (S)
18 NN (R)
16 T0OP (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 Hanpsbkenue 0...1 B

69




MpopomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackas 3HaveHus
OGosHauenne | Ha3BaHnue 3HaveHus ycTaHoBKa | nonbk3oBarens
42 PK-15
43 PK-20
44 PC-20
oFF BbIKITIOYEH
b1-1 Koppekuusi -50.0...+50.0 CymmupyeTcs ¢ 0.0
«caBur N3MepEeHHbIM
xapakrepuc- 3Ha4YeHneM
TUKN»
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 3HaueHne 1.000
«HaKmMoH YMHOXaeTcst
xapakTepuc- Ha 3aAaHHbIN
TUKU» Ko3adhpULMEHT
b1-3 Pexum paboThbl oFF BbIKMHOYEH oFF
BbluMCnMTENS on BKITIOYEH
KBaZpaTHOro
KOPHS1
*b1-5 MokasaHve —999...9999 0.0
npubopa ans
HWXKHEro npegena
YHUDULMPOBaAH-
HOrO BXOQHOTO
curHana
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MpopomkeHne Tabnuubl B.1

MapameTp

0O6o03HavyeHue

HasBaHue

[donycTumble
3HaveHus

KommeHTapum

3aBoackas
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

*b1-6

MokaszaHne
npu6opa ans
BEpXHero
npeagena
YHUULMPOBAH-
HOro BXOAHOro
curHana

—999...9999

100.0

b1-7

Monoxexune
[EeCATUYHON
TOYKM Npu
nHavKaumm
napameTpoB

0,1,2n

Monoca
Lumdpposoro
dunbTpa

0.0...30.0

[ea. nam.]

30.0

MocTosiHHas
BpeEMEHU
Lum1cpoBoro
dunbTpa

ceK

Mpumeyanue.

MapameTpsbl

b1-3...b1-6 pocTynHbI

AN pefakTUpoBaHus,

ecnM Ha Bxode MCnonb3yeTtcs
YHUULIMPOBaHHBIV AaTUMK (COOTBETCTBYET 3HayYeHuto napameTpa b1-0 = 06,10...13).
* - OTMeYeHbl NapameTpbl, 3HAYEHMSI KOTOPbIX MEHSIKOTCS NPU M3MEHeHWUU napameTpa b1-7.
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MpunoxeHune I'. CoeagnHeHne TEPMOMETPOB CONPOTUBIIEHUA C
npmMGopom no ABYXNPOBOAHON cxeme

MpunoxeHne COOEPXKUT OMUCAHWE U NMPUMEPbI MOAKIOYEHUS] TEPMOMETPOB COMPOTUBMEHUS MO
[BYXMPOBOAHO cxeme.

CoeguHeHne TepmomeTpa € npubopom MO ABYXNPOBOAHOW CXeMe MPOM3BOAUTCS B Cryyae
HEBO3MOXHOCTU MUCMONb30BaHUA TPEXMNPOBOAHON CXeMbl, Hanpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMU MOHTaXHbLIMW Tpaccamu.

CrnepyeT NOMHWUTB, YTO MNokasaHus npubopa GydyT 3aBUCETb OT U3MEHEHWSI COMPOTMBIIEHUS
NPOBOAOB NNHWUN CBSI3N «TEPMOMETP — MPMBOP», NPOMUCXOASLLErO NOA BO3AENCTBMEM TeMnepaTypbl
oKpyxatolwero Bosayxa. [ns KomneHcauuu napasuTHOrO COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL cregyoLye AeNCTBUS.

1) Mepen Havanom paboTbl yCTaHOBUTL NEpPeMbIYKM Mexay kKoHTakTamu Bxog X-1 n Bxog X-2
KneMMHuka npubopa, a ABYXNPOBOAHYIO NMHUIO MOAKMIOYUTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MogknoymTb K NPOTUBOMOMNOXHBIM OT NPMBopa KOHLUAM fIMHWUM CBA3W «TePMOMETP-Npubop»
BMECTO TepMOMeTpa MarasuH COMPOTMBMEHWA C KIaccoM TouyHocTu He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWTb Ha Maras3vHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWNIO TepMOMETpa
npu Temnepatype 0 °C (B 3aBUCMMOCTU OT TUMNa AaTunKa).

4) MopgaTtb Ha npubop nutaHne n 4yepes 15-20 cek No nokasaHWsM LMEPOBOro MHAUKaTOpPa
onpeaenuTb BENUUMHY OTKIIOHEHMS Temnepatypbl oT 0 °C Mo Kax[omy KaHany n3mMepeHus.
5) BBecTn B namsTb npubopa 3HaueHWe KOppeKkuun «COBWUI XapakTepuUCTUKW» ANs kaHana

72



(b1-1), paBHOE NO BenNuMYMHE NokasaHNAM Npubopa 1 B3STOE C NPOTUBOMNONOXKHBIM 3HAKOM.

6) MNpoBepuTb NPaBUILHOCTbL 3aJaHUS KOPPEKUWUW, ANA Yero He M3MEHSst 3HayYeHuss conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUBOP B PEXUM U3MepeHns TemnepaTypbl U y6eauTbes, 4To npu
3TOM ero nokasaHus pasHsl 0,0+0,2 °C.

7) OTKMIOYNTL NMUTaHWe ¢ nNpmbopa, OTCOEANHUTL JIMHMIO CBA3W OT Mara3uHa COnpOTUBIEHWI U
MOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKka3aHHbIX AeNCTBUI NpMbop roToB K AarnbHevien paboTe.
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MpunoxeHue 1. Bo3MOXHble HEUCMPABHOCTU U CNOCOObLI NX

yCTpaHeHuA
B tabnuue [1.1 npeacTaBneHbl BO3MOXHbIE HEUCMPABHOCTM U CNOCobbI MX yCTpaHEHUSI.
Tabnuua .1
MNposiBneHue Bo3moxHas npuumMHa Cnoco6 ycTpaHeHusi
Ha wuHavkatope B pexume
PABOTA oTobpaxatoTcs:
Allde [anHble B AL eLe He roToBbl Mopgoxpatb 2...3 cek
oL H Temnepatypa xonogHoro cnasi | [NpoBepuTb Temneparypy
Bbllle JonycTMon (meperpes | OKpyxatoLero BO3ayxa (He
npubopa) OOMmKHa npesbiwatb 105 OC)
ool Temnepatypa xonogHoro cnasi | [NpoBepuTb Temneparypy
HDKEe OONYyCTUMON | OKpyxatoLero BO3ayxa (He
(nepeoxnaxgeHue npubopa) [OmKHa 6bITb HKe -50 OC)
HHHH BbluvcneHHoe 3HaveHve BxogHolu | CBepuTb ko JaTyvka B mapameTpe
BENWYMHbI  Bbie gonyctumoro | b1-0 [ dakTnyeckm
npegena noAcoeAnHEeHHbIM AaT4YMKOM
INNAR BbluvcneHHoe 3HaveHve BxogHou | CBepuTb Ko Jatyvka B MapameTpe
BEMUYMHbI  HWke ponyctumoro | b1-0 c baKkTnyeckm
npegena NnoAcoeAnHEeHHbIM AaT4YMKOM
O6pbIB UnNn KopoTkoe 3amMblkaHue | [Nposeputb paboTocnocobHOCTb
yHUBEpPCarnbHOro AaTtyMka | gatyuka
4...20 MA

74




MpopomkeHue Taénuubi .1

MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus

- -1 O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHOCTb
COMPOTUBIIEHNST MMM TepMoariek- | JaTuvka
TpryecKoro NpeobpasoBarernsi.
Ona  yHuMuMpoBaHHOTrO AaTumka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

annn KopoTkoe 3ambikaHve TepmomeTpa | [NposepuTb paboTocnocobHOCTb
CONpOTUBIIEHNS! AaTtyvka

HC BbluucneHHoe 3HaveHue Bbiwe | M3meHuTb paspsigHOCTb
[0nyCTUMOrO Npefena MHavKaLmm VHOMLMPYEMbIX 3HaYEHWI

lo BbluncneHHoe 3HaveHue  Huxke

[J0MNycTUMOro npegerna MHavkaumm

3HayeHve TemnepaTtypbl Ha
nHgvkaTope B pexvume
PABOTA He cooTBeTCcTBYET
pearnbHon

HeBepHbIN ko TMNa gaTynka

B napametpe b1l-0 3apaTtb koA,
COOTBETCTBYHOLLMNIA
MCMOorb3yeMoMy
Mpunoxenue B)

patuky (e

BBefeHbl HeBEPHbIE 3HAYeHUs
«CABUra XapakTepUCTUKU» U
«HaKNoHa XapaKTepucTUKun»

B napametpe bl-1 yctaHoBUTb
0.0, B b1-2 ycraHoButb 1.000
(cm. Mpunoxerne B)

WcnonbayeTtca  ABYXnpoBoa-
Has  cxemMa  COEAUHeHUs
npubopa ¢ AaTYnKom

Mpoussectn coeauHeHne no 3-x
NpoOBOAOHOW  CXeMe wnu  BOC-
nosb30BaTbCA  pekoMeHAaLmMsiMm
(cm. Mpunoxenue IN)
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MpopomkeHue Taénuubi .1

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

3a3eMnUTb B OHON TOYKe
Ha nHavkaTope npu | HesepHoe nogkntoyeHune aatymka | MNpoBepuTb cxemy MOAKNIOYEHUS
HanuuMu TOKOBOrO curHana | K npuéopy patyuka (cm. Mpunoxenve b).
oTobpaxaroTcst Hynm MposepuTb HanpseHue
nuMTaHua gatyuka
Mpn HarpeBe TemnepaTtypa | HeBepHoe coeauHeHve npubopa | M3ameHuTb nonspHOCTb
YMEHbLLAeTCs M Mpu oxna- | ¢ TepmMonapou nofkmnoyeHnss Tepmonapbl  (CM.
XOEHUN yBenunynBaeTcs MpunoxeHve B)
HeBepHo BbINONHeHo | MNposeputb npaBUNbHOCTb
noacoeanHeHne NoACOeANHEHNS UCMOSNHUTENBHO
MCNOMNHUTENBHOTO MexaHW3Ma MexaHusma
BbixogHoe yCTpoWCTBO He | Ynpaenswoowwmi uMnynbc MeHbwe | N3meHnTb 3Ha4yeHve B
cpabaTbiBaeT npu [OCTU- | MUHMMaNbHON OnuTenbHoCTU | napameTtpe Al-8 (cm.
>KEHUW 3aaHHbIX rPaHNLy umnynbsca WM Mpunoxerve B)
HeBo3moxHO n3mMeHuTb | BrbicTaBneHa 3awuTa oT | Bagpatb B napameTtpe AO0-0
3HayeHus napamMeTpoB | W3MEHEHWS YCTaHOBOK 3HayeHne 01 wunm 02  (cwm.
MnO-perynatopa " MpunoxeHue B)
YCTPONCTBA CPaBHEHUSI
Henb3as n3MeHuTbL | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u bO0-0
napameTpbl  rpynnsl A | USMEHEHMS yCTaHOBOK 3apatb 01
n(unu) b
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MpunoxeHune E. ABTOMaTuyeckasa Hactpomnka NUO-perynatopa

3apayen asTomaTtuyeckonm Hactponku MUO-perynatopa (AHP) sBnseTcs onpepeneHve 3a
KOpOTKOE BpeMsi ero napameTpoB Ha OCHOBE aHanusa peakuuy obbekTa perynupoBaHust Ha
Bo3myLlalowme BosgencTeusa. [pouecc T, en. wam. )
aBTOMAaTWYECKOW  HACTPOMKM  MPOXoAuT
HenocpefCcTBEHHO Ha 00bekTe, Mo3aToMy
ONns ee  OCyLWleCTBNeHUs Heobxoammo

npeasapuTensHO CKOHGUryprpoBaTb
npubop C MNOAKMIOYEHHBIMU K Hemy
Jatynkamu " UCTIONMHUTENBbHBIMM

MexaHu3amamu. [py 3TOM, ycnoBsusi, B
koTopbiX npoeoantcs AHP, fomkHbI GbiTb
MakcuMarbHO NPUBNMXKEHbI K pearbHbIM
ycnoBusiMm  3Kcnnyataumm obbekta, B
YaCTHOCTW, pPEKOMeHAyeTCsi BbICTaBUTb
3HayeHve yctaBkm (cm. n.  6.2),

|
MaKcumarbsHO NpubnuxeHHoe k paboyen. HO Lol HC2 Lol :
- : -
ABTOMaTUYecKas HacTpoka 0 > e
3aKrnioyaeTcs B ABYX MOCNEAOBaTENbHbIX !
aTanax packauveaHus o6bekTa perynmposaHus PucyHok E.1 — AHP npu6opa,
8 obnact ycrtasku B npepenax (Tym+2) u pa6oTalowero B pexume HarpesaTens

(Tyem-2) nyTem  nogauMm  MakcUManbHOro
ynpasnsiowero sozgenctaus. lNMpouecc AHP npuseaeH Ha pucyHke E.1.

v



T Clonl pexa PasoTA

Onsa 3anycka AHP Heo6XxoAMMO BbIMOMHWUTL |65 &
onepauuu, ykasaHHble Ha pucyHke E.2. B npouecce
BbIMOSIHEHUST  @BTOMAaTWYECKOM HacTponku npubop —1
nonepeMeHHo  uHAuUMpyeT  3Tan, Ha  KOTOpPOM
HaxoauTca AHP, 1 Tekyllee 3HayeHne perynvpyemoro
napametpa. [lo  3aBepleHVWio  aBTOMaTUYeECKON
HacTpPOWMKM BCE paccyuTaHHble napameTtpbl [MAO-
perynsitopa COXpaHsIlOTCH B SHEProHe3aBMCUMOW
namsatu npubopa (cM. n. 6.2.), a BbIXOAHbIE YCTPOWCTBA
BbIKIOYAOTCS.

BHumanue! Ecrm B npouecce AHP 3HauveHue
perynvpyeMon  BenuuvHbl  BbIXOAWUT 32  Mpeaernbl
M3MEpEeHIs AaTumka, Ha MHAVKaTope BbiceTUTcs Err.

HANGTE W YEpRABETE
ok i 3 oo,

T T
#| YoTan0ed kosd Exoaa

.
! /
E 8 NPOULAYRY CTHPOBKA ! ’W‘;

LA L

PucyHok E.2 — NocneaoBaTenbHOCTL 3anycka
n uHaukauum AHP gna TPM12-lU1.P
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MpunoxeHune XK. PyyHasa HacTpomnka NMUO-perynaTopa

[MpvBeAEHHBIV HUXe METOA NO3BONSET onpeAenuTb NpubnusnTenbHble NapameTpbl AN Py4YHON
HacTpoiku perynsitopa. 9To ObiBaeT HeoOXoAMMO B cryyae, ecnv NpoBefeHne npeaBapuUTeribHON
HacTpOWKu B aBTOMaTUYECKOM PeXnMMe HeAonyCTUMO.

[MapameTpbl perynvpoBaHus ONpeaensioTca Ha OCHOBE MEpPEXOAHON XapaKTepUCTMKM obbekTa
perynupoBaHusi. [inNs cHATUA NepexonHON XapakTepucTnkn obbeKT BbIBOAAT B pabouyio obnactb B
py4HOM pexume, OOXuAalTcs CTabunusaumn perynupyemMon BenMuMHbl M BHOCSAT BO3MYLLEHWE
M3MEHeHVeM ynpaensiowero Bo3fencTBus Ha AY. CTpoAT rpaduk 3aBUCUMOCTUM U3MEHEHWS
perynvpyemon Benm4mHbl oT BpeMeHu (cM. pucyHok 2K.1). Micnonb3ys rpaduk, BbIYMCHISIOT:

TA

ts=t—T; LI
Vob = (T2 = T1)/(tes -AY); T2
Tu=4-T e
Xp=2 -7, Voo,
T, =T1,-[0,1...0,25],
roe
Xp — nonoca nponopumoHanbHocTK, [ed. uam./%]; o
T — NOCTOSIHHAA 3anasfpbiBaHus, [c] Ti —l
tos — MOCTOSIHHAsA BpemMeHu obbekTa, [c]; 0t ty
Vos — MakcumarnbHas  CKOPOCTb  M3MEHeHWs
perynupyemon BenuYuHbI NPpU U3MEHEHUM 3afaHusl Ha PucyHok X.1

OfMH NpoLeHT, [ea. nam./(c-%)];
T, — UHTerpanbHas nocTosiHHas, [c];
T1 — HayanbHoe 3Ha4eHue, [eq. nsm.];
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T, — yCTaHOBMBLUEECS 3HAYEHWNE perynmpyemMor BenuyuHbl, [ed. usm.];
AY — u3aMeHeHuve ynpasnsioLero Bo3gencTams, [%].
T,— AnddpepeHumnanbHas NocTosHHas, [c].

KoHKpeTHOe 3HaueHue T, onpedensieTcsl C Y4eTOM pearsbHbIX YCMOBWIA 3KchnyaTauum u
XapaKTePUCTUK UCMONb3yeMbIX TEXHUYECKMX cpeAcTB. [ns Toro, 4tobbl OnpeaenvTb onTumarnbHoe
3Ha4yeHne T, HeobxoaMMo conmocTaBuTb PaboTy CUCTEMbI B peanbHbIX YCMOBUSX 3KCMnyatauum npu
OBYX-TPeX pasfunyHblX 3HaYeHusix MHoxuTens (Hanpumep, 0,1; 0,15 n 0,25).
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHust

Homepa nucrtoB (cTp.)

U3MeEH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oata
BHeCeHus

Moanucb
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