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HacTtoawmin [OKYMEHT $BNSETCA penpes3eHTaTMBHbIM BapyvaHTOM PYKOBOACTBA MO
akcnnyataumn TPM10, aeHTUYHBIM MO CoAepPXKaHWIo 3TanioHy PyKOBOACTBA MO JKCMnyaTaumu
KYB®. 421210.002 P3, npowegwemy ceptudukauuio B KOMnnekte C npubopom B
depgepanbHOM areHTCTBE M0 TEXHUYECKOMY PEryrMpOBaHMNI0 U METPOSIOTUN.




BBepneHune

HacTosilee PykoBoaCcTBO MO 3Kcniyatauuy npegHa3HadeHo Ansi 03HaKoMIeHusi obcryxumBaroLero
nepcoHana C YCTPOWCTBOM, MPWHLMMOM [OEWCTBUS, KOHCTPYKUMEN, TEXHWYECKOM 3JKCrnyaTaumen wu
obcnyxuBaHnem wuameputens [MUO-perynsitopa  MMKPONPOLECCOPHOTO  OfHOKaHanbHoro TPM10 c
yHUBEpCanbHbIM U3MEpPUTENbHBIM BXOAOM (B AanbHENLIEM N0 TEKCTY MMEHYEMOrO «Npubop»).

Mpubop BbinyckaeTca cornacHo TY 4211-016-46526536-2005 1 nmeeT ceptudmkar COOTBETCTBUSA
FOCT-P. Mpubop 3apernctpunpoBaH B [0CynapCTBEHHOM peecTpe CpeacTB uamepeHuii nog Ne 32528.

Mpunbop cooteetrctByeT MOCT 12997 n OTHOCUTCS K W3AENMSIM TOCYOAapCTBEHHOW CUCTEMbI
NPOMBbILLMEHHBLIX NPMBOPOB 1 CpeacTB aBToMaTm3auuy. Mpy 3ToM, MO YCTOMYMBOCTM K SMEKTPOMArHUTHLIM
BO3EVICTBUSIM U1 MO YPOBHIO M3MNy4YaeMbIX paauonomex npubop cooTBeTcTBYET 060pyaoBaHuo krnacca A no
OCT 51522 (M3K 61326-1).

Mpnbop obriagaeT yny4yLieHHbIMM MO CPaBHEHMIO C NPeabIAyLLE Cepueit xapakTepucTKaMu:

nutaHne npubopa OT ceTM nepeMeHHoro Toka HanpsikeHvem 90...264 B (HomuHanbHoe

HanpsbkeHve 220 B) yactoton 47...63 'L unn cetn NOCTOAHHOrO Toka HanpsbkeHus 20...375B

(HoMuHanbHoe HanpsbkeHue 24 B);

BbICOKasi MOMEXO0YCTONHMBOCTb K 3MEKTPOMAarHUTHLIM BO3AENCTBUAM,;

YBEMNNYEHHBIN CPOK rapaHTUK, rapaHTUNHBIA CPOK 0BCNyXVBaHWUA COCTaBNSAET 5 neT;

noBbILLIEHNE YHUBEpCanbHOCTU Npubopa, no3sonsioLlee bonee rmbko ncnonb3osathb Npudops! 1

YMEHBLUMTb X HOMEHKIaTYpy 3a CHET WCMONb30BaHUS:

—  YHMBepcarnbHOro Bxoaa;

—  BCTPOEHHOrO UCTOMHUKA HanpshkeHust 24 B Ana nuTaHus akTUBHbLIX AATHYMKOB, BbIXOAHBIX
aHanorosbIx ycTpocTs (LLAM) nnm apyrix H13koBonbTHbIX Lienei ACY;

MCMOMb30BaHMe YCOBEPLLEHCTBOBAHHOW MaTtematudeckon wmogenu [MU[O-perynatopa wu

aBTOHACTPOWKK.



Mpubopbl BbIMyckaloTca knacca ToyHocTu 0,25; 0,5. Knacc TO4HOCTM 3aBMCMT OT Tuna
NoAKNOYaEMOro BHELLHErO AaTymka.

Mpubop wn3rotaBnMBaeTCs B pPasnNMyHbIX MOAMMKALMSX, OTMAMYaOWMXCAa Apyr OT Apyra
KOHCTPYKTUBHbIM WUCMOSIHEHNWEM W TWUMOM BCTPOEHHbIX BbIXOAHbIX YCTPOMCTB. WHGopmauus o
Moamdukaummn npubopa 3awmdgpoBaHa B KOAe NOMHOro YCrNoBHOrO 0603HaYeHus:

TPM10 - X. Y.)U'_(

|THI‘I npuBopa

| KOHCTpYKTMBHOE MCNONHEHWE

| 0603Ha4eH1e NepeuyHoro npeobpasosarens

|Tun BCTPOEHHbIX BLIXOAHBIX YCTPOICTB I—

KOHCprKTVIBHO& UCNOJIHEHUe!:

W11 — Kkopnyc LMTOBOrO KpenmneHus ¢ pasmepamm 96x96x47 MM W CTeneHbio 3aluTbl CO
CTOPOHbI NepegHen naHenu IP54;

[abapuTHbIV YepTex kopnyca npubopa npuseaeH B MpunoxeHun A.

Y — yHuBepcanbHble n3amepuTenbHble BXOAbI.



Twun BCTpOeHHOro BbIXoAHOro ycTpoucTea (BY):

O603HavyeHue Tun BbIXOAHOIO 3NeMeHTa TexHuyeckue napameTpbi
Bbixoaa
P KoHTakTbl Tok He 6onee 4 A npu HanpsbkeHUn He Gonee
3NEeKTPOMarHMTHOro pene 250 B (50 I'y)
K OnTtonapa TpaH3ucTopHasi [MocTosiHHBIN TOK He 6onee 400 MA npu
n-p-n-Tuna HanpsbxkeHun He Gonee 60 B
T Bbixog Ans ynpasneHusi BbixogHoe HanpspkeHue 4...6 B, NOCTOSIHHbIN TOK
BHELUHUM TBEPAOTENbHbLIM He 6onee 25 MA
pene
C OnTtonapa cuMmnucTopHas Tok He 6onee 50 MA nNpu NepemMeHHOM
HanpsxeHun He 6onee 250 B (50 Iu)
Tok He 6onee 50 MA (Ha kaxayto onTonapy) npu
C3 Tpw onTonapbl CAMUCTOPHbIE | NEepeMeHHOM HanpshkeHun He 6onee 250 B
(50 'u)
n LIAI «napameTp — TOK» [MocTOsIHHBIN TOK 4...20 MA Ha BHELUHeW Harpyske
He 6onee 1 kOM, HanpsbkeHve nuTanus 12...30 B
Yy LIAIM «napameTp — MocTosiHHOe HanpsxeHue 0...10 B Ha BHeLLHewn

Hanps>XxeHne»

Harpyske He MeHee 2 KOM, HanpsXXeHne NUTaHms
16...30B




Mpumep 3anvcy o6o3HaveHns npubopa B AOKYMEHTaUMn Apyrovi NpoayKUMn, rae oH MOXeT BbiTb
NPUMEHEH:

U3meputenb MUO-perynatop MUKpONpOLECCOPHbIN OAHOKaHaNbHbIN
TPM10-lL11.Y.PK TY 4211-016-46526536-2005

Mpumep 3anucu o6o3HaveHus npubopa npu ero 3akase: TPM10-L11.Y.PK

Mpn 3TOM  uM3roToBNEHMIO M MocTaBke noanexut  uameputens [O-perynstop
MUKPOMNPOLIECCOPHBIA OfHOKaHanbHein TPM10 B kopnyce WMTOBOro KpenmneHusi. Tun BCTPOEHHbIX
BbIXOZHbIX YCTPOWCTB — perne af1eKTpoOMarHUTHoe 1 TPaH3NCTopHas onTonapa.



1 HasHaueHue npubopa

Mameputens MNWO-perynsatop MUKPOMPOLLECCOPHBIN oAHOKaHanbHbin TPM10 coBmMecTHO ¢
nepBuYHbIM nNpeobpas3oBaTeneM (O4aT4yuMKkoM) npegHasHaydeH Ans WU3MEPEHWUs U perynvpoBaHus
TemnepaTtypbl U OpyrMx (puanyeckux napameTpoB, 3HAYEHME KOTOPbIX BHELUHWM OaT4YMKOM MOXET
6bITb NPeobpa3oBaHO B CUrHasbl MOCTOSHHOTO TOKa UMW HaNpPsKeHWs!.

Mpubop MoXeT ucnonb3oBaTbCs ANs  U3MEPEHUS W peryrnvpoBaHusl  TEXHONOrMYeCcKUx
napamMeTpoB B pPa3fNMYHbIX OTPacnsX MNPOMbLIUNIEHHOCTM, B TOM 4YWCMEe MOOKOHTPOIIbHbIX
PocTtexHansopy, a Takke KOMMYHanbHOro U CenbCKOro X03sWCTBa.

Mpnbop nNo3sonseT ocyLecTBNSATL cneaylowme QyHKUMN:

—  n3vepeHWe TemnepaTtypbl WNW ApyrUx U3NYECKUX BeNUYUH (OaBIEHWsi, BMaXHOCTU,
pacxoga, YPOBHA W T.1.) B OAHOM TOYKE C MOMOLLbI CTaHAapTHOrO JdaTyuka,
NOAKMYaeMoro K yHuBepcansHomy Bxoay npubopa;

—  ckopocTHble namepenmns (0,1 ¢) ¢ ucrnonb3oBaHMEM YHUPULMPOBaHHbIX AATUYMKOB TOKa Unn
HanpsKeHus:;

—  perynupoBaHue n3mepsieMon BEMUYMHBI no NponopLMoHanbHO-MHTErpanbHo-
anddepeHumansHomy (ML) 3akoHy;

—  oToOpaxeHWe TeKkylwero W3MepeHuss Ha BCTPOEHHOM CBETOAMOOHOM  LdpOBOM
VHAMKaTOopE;

—  aBToMaTuyeckoe onpegeneHue koaddpuumeHtos MNNO-perynstopa (aBTOHaCTpoKka);

—  opMupoBaHVe YynpaBnsioLiero BO3AENCTBMS Ha Bbixoge 1 ¢ MOMOLLBIO  BbIXOOHOIO
aHanoroBoro curHana (Mpu Ucnonb3oBaHWM B KavyecTBe BLIXOAHOrO YCTpOWMCTBa LMdpo-
aHanorosoro npeobpasosartens (LLAM)) unu wmnpoTtHo-uMnynbcHow mogynsiumm (LUAM) (npwm
MCNonb30BaHNN UCKPETHOTO BbIXOAHOMO YCTPONCTBA);

— dopmupoBaHve Ha Bbixoge 2 pononHuWTenbHOro  curHana - ynpasneHus Mo
OBYXMO3MLMOHHOMY 3aKOHY UK curHana «Asapus».
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2 TexHun4eckue xapakTepuUCTUKM U YCNOBUSA IKCNnyaTauumm
2.1 TexHM4ecKne xapaKkTepUCTUKK Npubopa
OCHOBHbIE TEXHMYECKNE XapaKTepucTuku npubopa npusefeHsl B Tabn. 2.1+2.3.

Tabnuua 2.1 — XapaktepucTukm npubopa

HaumeHoBaHue 3HauveHune
HanpsbkeHve nuTaHus

— NepEMEHHOro Toka 90...264 B (HomunHanbHoe 220 B),

47...63MNy,

— NOCTOSIHHOIO TOKa 20...375 B (HomunHanbHoe 24 B)
MoTpebnsiemas mowHocTh, BT, He Gonee 55
MakcrmanbHO [OMYCTUMBINA TOK BCTPOEHHOTO UCTOYHMKA 80
nutaHus, MA
KonunuecTtBo kaHanos 1
Bpewmsi onpoca Bxoaa (cekyHa, He Gonee):

— TEPMOMETPbI COMPOTUBIIEHNUSA 0,8

— TepmoanekTpuyeckve npeobpasosatenm 0,4

— YHUMLMPOBAHHbIE CUrHaIbl MOCTOSHHOIO 0,1

HanpsKeHus 1 Toka




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3HayeHue
[Mpenen oCHOBHOWM NpUBEOEHHOW NOrpeLLHOCTY Npn
N3MepeHun:
— TepMo3neKkTpuyeckumm npeobpasosartensmu, % 10,5
— TepMOMETPaMu CONpoTUBIEHNS
N YHUDULMPOBAHHBIMU CUrHaNamMu NOCTOAHHOro +0,25
HanpshkeHus u Toka, %
CreneHb 3awmTbl Kopnyca IP54
"aGapuTHble pa3mepbl npubopa: (96x96x47)x1
Macca npubopa, Kkr, He 6onee 0,5
CpepfHuii cpok cnyx6bl, net 8
Ta6bnuua 2.2 —-Ucnonb3yemMble Ha BXoAe CUrHanbl MOCTOAHHOIO TOKa U HanpskeHus
3HauyeHne egMHULbI npe,qenv
H OnanasoH OCHOBHOWM
aMmeHoBaHue = o MnagLero paspsaa, o
n3mepeHun, % npuBeAeHHOW
en. u3Mm. o
norpewHocTn, %
CurHan nocTositHHOro HanpsKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | £0,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80
0..1B 0...100 0,1;1,0 +0,25
0..5MA 0...100 0,1;10
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 0,1;10

MpumeyaHue - MakcumanbHO BO3MOXHbIV Ananas3oH nHaukauum ot -999 o 9999. Mpu nHgnumpye-
MbIX 3HaYeHusaX Bbiwe 999,9 n Huxe MuMHyc 199,9 LeHa egvHULbBlI MnagLlero paspsiga pasHa 1.
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Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

H nuanasou 3HauyeHue eaAuHuubl npe.qen OCHOBI!OVI
aunmMeHoBaHue v o MnagLwiero npuBegeHHoOU
nsmepeHui, °C o 2)
paspsaa, °C norpewHocTu, %
TepmomeTtpbl conpotuBnenus no FOCT P 8.625-2006
unu Tepmonpeo6pasoBaTenu conpoTueneHus no FOCT 6651-94 ¥
Cu 50 (¢’=0,00426 °C™ -50...+200 0,1
50M (=0,00428 °C™) —200...+200 0,1;1,0
Pt 50 (a=0,00385 °C™) —200...+850 0,1;1,0
50 (2=0,00391 °C™) —240...+1100 0,1;1,0
Cu 100 (0=0,00426 °C™) —50...+200 0,1
100M (a:=0,00428 °C™) —200...+200 0,1;1,0
Pt 100 («=0,00385 °C™) —200...+850 0,1;1,0
1000 (0=0,00391 °C™) —240...+1100 0,1;1,0
Ni 100 (2=0,00617 °C™) —60...+180 0,1 +0.25
Pt 500 (¢:=0,00385 °C™) —200...+850 0,1;1,0 -
5000 (¢:=0,00391 °C™) —250...+1100 0,1;1,0
Cu 500 (0:=0,00426 °C™) —-50...+200 0,1
500M (a:=0,00428 °C™) —200...+200 0,1;1,0
Ni500 (0=0,00617 °C™) —60...+180 0,1
Cu 1000 (a:=0,00426 °C™) -50...+200 0,1
1000M (0=0,00428 °C'1) —200...+200 0,1;1,0
Pt 1000 (¢=0,00385 °C™) —200...+850 0,1;1,0
10000 (=0,00391 °C™) —250...+1100 0,1;1,0
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Tabnuua 2.3 — NMpoaomkeHne

[nanaso 3HaueH1e eaMHULbI Mpenen ocuoaljoﬁ
HaumeHoBaHue WaMepeHHii, °C Mnagero ) npuBeAeHHON
' paspsaga, °C norpeLuHocTv, %
Ni 1000 (¢=0,00617 °C™) —60...+180 0,1 +0,25
Tepmo3anekTpuyeckue npeobpasosarenu no FOCT P 8.585-200
TXK (L) —200...+800 0,1;1,0
TXKK ) —200...+1200 01,10
THH (N) —200...+1300 0,1;1,0
TXA (K —200...+1360 01,10
TN (S) —50...+1750 0,1;1,0 105
TN (R) -50...+1750 01,10 ( +0 2’5)4)
TP (B) +200...+1800 0,1;1,0 -
TBP (A-1) 0...+2500 01,10
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 01,10
TMK (T) —250...+400 0,1;1,0
MpumeyaHus

1) — TemnepaTypHbIn KO3hMLMEHT TEPMOMETPA COMPOTUBMEHNSI — OTHOLLIEHWE Pa3HWLIbI CONPOTUBIEHNN
[AaTyuka, amepeHHbIx npu Temnepatype 100 n 0 °C, k ero conpoTueneHmto, namepenHomy npm 0 °C (Ry),

OeneHHoe Ha 100 °C 1 okpyrreHHoe A0 NATOro 3Haka nocre 3ansToin.
2) — Npu Temnepatype Bbite 999,9 n Hke MuHyc 199,9 °C ueHa eanHULBI MazLlero paspsiaa pasHa 1 °C.
3) — fonyckaeTtcs NpyMeHeHVie HeCTaHaaPTU30BaHHOTO MEHOrO TEPMOMETPA CONPOTUBIEHNS C Ry = 53 Om
a = 0,00426 °C™ 1 [ManasoHoM UsMepeHuii ot MuHyG 50 10 +180 °C.
4) — OcHoBHas NpyBeaeHHas norpellHocTb 6e3 KXC.
5) — Mpunbopbl, paboTatoLLme ¢ TepmonpeobpasosaTtensmm conpoTtverenmst ¢ HCX no FOCT 6651
npegHasHayeHb! AN Ucronb3osaHus B cTpaHax CHIC
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2.2 YcnoBwusa akcnnyataumm npubopa

Mo ycTOMYMBOCTM K MeXaHW4YeCKkuMm BO3OEWCTBMSAM MpU 3KCnnyaTaumm npubop cooTBeTCcTBYyeT
rpynne ncnonHenus N2 no FOCT 12997-84.

Mo ycToMYMBOCTM K KNMMAaTUYECKUM BO3AEWCTBMAM NpMW aKcnnyatauum npubop cooTBeTCTBYET
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mpn aTom Npubop akcrnnyaTupyeTcs Npy CrneayoLwmnx yCrnoBusiX:

—  3aKpbiTble B3pbiBo6Ge3onacHble nomelleHns 6e3 arpecCcuBHbIX NApoB U rasos;

—  TemnepaTypa OKpyxatoLero sosgyxa ot muHyc 20 go +50 °C;

—  BEpXHWI npeaen OTHOCWUTENbHOW BMNaXHOCTW Bo3gyxa — He Bonee 80 % npu +35°C un
bonee HM3KNX TemnepaTtypax 6e3 koHAeHcauuy Bnaru;

—  atMmocdepHoe aasneHne ot 84 oo 106,7 klMa.

MpumeyaHne - TpeGoBaHMS B 4acTM BHELWHWX BO34ENCTBYIOLMX (DAKTOPOB SABASAOTCA
obsasaTenbHbIMK, Kak oTHocALmecs K TpebosaHuam 6esonacHocTu.
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3 YctponcTBo u paboTta npubopa
3.1 MpwHUMN pencTeuA

CTpykTypHas cxema npubopa npuesefeHa Ha pucyHke 3.1.

TPM10 Jm == === mmm e oco—o—oo- '
: Bnok o6paboTkv gaHHbIX :
Bxon 1 YhuBepcansHelit | | nchpoBoit o MO Lyl gyy HBoxoal
1 Bpx on - u CD?EE-TP perynaTop : K Harpyake 1
DNarumk 1 ] - i
' |_> Beucnutens YcrpoincTeo | ! BY?2 ‘ Boixon 2 -
H KBafpaTHOro cpaBHeHus .I \ K Harpyake 2 =
! KOPHA H

PucyHok 3.1 — CTpykTypHasa cxema npubopa

Mpnbop coaepXWT KaHam yHMBEpCanbHOTO BxoA4a ANA  MOAKIOYEHVS  NEPBUYHOrO
npeobpasoBatens (gaTtyvka), Onok 06paboTKM AaHHBIX, YeTblpexpas3psfHbIi  CBETOAWNOAHbLIN
uncppoBon MHAMKATOP M BbiIXOoAHbIE ycTporcTea (BY), NnpegHasHayYeHHble Anst ynpaBneHns BHELUHUM
obopynoBaHuem. briok obpaboTku AaHHbIX BKntoyaeT B cebs umdpoBon unbTp, BbIMUCIUTEND
KkBagpaTtHoro kopHsi, MNA-perynsartop, ycTponcTso cpaBHeHus. NMN[-perynupoBaHne ocyllecTBnseTcs
nocpeactsom BY1. [Npn Heo6xoaAMMOCTM AONOAHUTENLHOIO ABYXMO3ULMOHHOIO pPEerynvpoBaHus unm
ONs opraHMsauumn aBapuMHOW CcurHanusauum criegyeT MUCronb3oBaTb YCTPOWCTBO CpPaBHEHWS W
cBsi3aHHOE C HUM BY2.
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B 3aBucumoctu ot mopudmkaummn npubopa BY1 mMoxeT ObiTb ANCKPETHOrO UMM aHanoroBoro
TMna, BY2 — tonbko guckpeTHoro Tuna (cm. n. 3.2.5).

BHumanue. B mogudukauum TPM10-X.C3 gns nogkmoveHWs Harpy3ku MUCnonb3yroTcst oba
BbIX04a, NO3TOMY YCTPOWCTBO CPaBHEHUS HE 3a4ENCTBOBAHO.

3.1.1 UndpoBas comnbTpaumsa u Koppekuusi uamepeHumn
3.1.1.1 UucdpoBasa bunbTpaums namepeHumn

[ns ocnabneHus BMUSHNSA BHELLHWX UMMYIbCHBIX MOMEX Ha 3KCrnyaTaunoOHHbIE XapakTepuUCTUKA
npubopa B nporpamMmy ero paboTbl BBeAeHa Lmdposas hunbTpaumsa peaynbTaToB U3MepeHNi.

dunbTpaums ocyLlecTBnseTCA B ABa dTana.

Ha nepBom a3Tane dwunbTpauMm wu3 TeKyWUX W3MEPEHUA BXOAHBIX MNapameTpoB
OThMIbTPOBLIBAIOTCA 3HAYEHWS, UMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbl» UK «BbIGPOCHI».

[Ons aToro npnbop BbIMUCASIET PA3HOCTb MEXAY pe3ynbTaTaMu U3MEePEHUA BXOAHOW BEMWUYMHBI,
BbIMOSIHEHHBIX B ABYX MOCNEAHWX LMKNax ornpoca, M CpaBHMBaeT ee C 3aAaHHbIM 3HayeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaern,
TO MPOWU3BOAMTCS MOBTOPHOE M3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HadeHue
nonocbl dwunbTpa yABamBaeTcs. B cnyyae noaTBepXAEHUS HOBOTO  3HaveHus  UnbTp
nepectpanBaetcs (T.e. nonoca unbTpa yMeHbLUAeTCA [0 MCXOAHOW) Ha HoBoe cTabunbHoe
COCTOSIHUE M3MEePSIEMOW BeNnuYMHbI. Takon anroputm Mo3BonseT 3aluTuTtb Npubop OT BO3OENCTBUS
€OVHNYHBIX UMMYNBbCHBIX M KOMMYTAUMOHHBIX MOMEX, BO3HMKAKLWMX Ha Npou3BOACTBE Mpu paboTte
CUNoBoro obopyaoBaHus.

Monoca dwunbTpa 3agaeTcs B eAuMHMUAX W3MepsieMoW BenuuuHbl napametpom bl-8 (cm.
npunoxexue B).

CnegyeT vmeTb B BMAY, 4YTO 4YeM MeHbLUe 3HayeHue nonocbl GunbTpa, Tem nydwe
NOMEeX03aLUMLLEHHOCTb U3MEPUTENbHOrO KaHamna, HO MNpu 3TOM (M3-3@ BO3MOXHbBIX MOBTOPHbBIX
N3MepeHuin) Xyxe peakumss npubopa Ha ObicTpoe hakTuyeckoe M3MEeHeHVWe BXOAHOro napameTpa.
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MoaTtomy npu 3apgaHuy nomnockl unbTpa CrefyeT y4nTbiBaTb MakCUMaribHY0 CKOPOCTb M3MEHEHUS
KOHTPOMMPYEMOW BENUYUHBI, @ TaKkKe YCTAHOBIIEHHYIO ANsl UCMOMb3yeMOro AaTymka NepuoanyHOCTb
onpoca.

Mpn HeobxogumocTn UNLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNIEBOTO 3Ha4eHUs
napametpa b1-8.

Ha BTOpOM 3Tane ¢hmnbTpaumum ocyLlecTBAsieTCs CriaxusaHue (4emndupoBaHue) curHana ¢
Lenblo YCTPaHEHUS LLIYMOBBIX COCTaBSIOLLMX.

OCHOBHOW XapaKTepUCTMKOM Criaxusawwero unbTpa $BMASETCS «MNOCTOAHHAsA BpeMeHu
unbTpa» — MHTEpPBar, B TEYEHWE KOTOPOrO M3MEHEHWE BbIXOAHOMO CurHana dunbtTpa gocTuraet
0,63 OT 3MeHeHnss BXOAHOro curHana.

[MocTosiHHas BpemeHn dunbTpa 3agaeTcs B cekyHaax napametpom b1-9.

CrnegyeT MNOMHWUTb, YTO YBEMWYEHME 3HAYEHUSI MOCTOSIHHOM BpeMEeHW dunbTpa ynydwaeT
NOMEXO03aLUMLLEHHOCTb KaHarna M3MepeHusi, HO OAHOBPEMEHHO yBENMYMBAET ero MHePLUMOHHOCTb, T.
e. peakuusi npubopa Ha ObICTpble U3MEHEHNS BXOLHOW BENUYMHBI 3aMeanseTcs.

Mpn HeobxogumocTn UNLTP MOXeT ObiTb OTKMYEH YCTAHOBKOW HYMNeBOro 3HayeHusi
napametpa b1-9.

BpemeHHble gnarpamMmmbl paboTbl LMdpoBbIX OUNbTPOB NpeAcTaBreHbl Ha pucyHke 3.2.
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aafiaHHoe
3HayeHwe b1-8

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

3.1.1.2 KoppeKuus nsmepuTtenibHOM XapakTepuCcTUKU AaTYNKOB

Ons  ycTpaHeHWs HayanbHOW MOrpelwHocT npeobpasoBaHWsi  BXOAHbIX CUrHamoB U
MOFPELLHOCTEN, BHOCUMbIX COEAMHWUTENIbHBIMU NPOBOAAMW, M3MEpEHHble U  OT(UNbTPOBAHHbIE
NpuBOPOM 3HAYEHWsI MOTYT GbiTb OTKOPPEKTUPOBAHbBI. [MOrpeLIHOCTY BLISIBMSIOTCA MPU NPOBEAEHUN
METPOSIOrMYECKUX UCMbITAaHWIA U YCTPaHAITCSA MyTEM BBOAA KOPPEKTUPYIOLWMX 3HayYeHnin. B npubope
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eCTb [1Ba TMMa KOppPeKLuun, C MOMOLLBbI0 KOTOPbIX MOXHO OCYLLECTBMAATbL CABUI U U3MEHEHWE HaKnoHa
N3MepUTENbHOM XapaKTEPUCTUKN.

CABUr XapaKTepPUCTUKKU OCYLLECTBRSETCH MyTemM npubaBneHns K W3MepeHHOW BenuyuHe
3Ha4yeHus, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxeHne B). 3HayeHusa caBura xapakTepuCTUKK
AaTyvka 3a4aloTcsl B eAMHULAX U3MepeHust pM3nyecko BenMYMHbI U CryxaT Ans KoMneHcauun
MorpeLUHocTe, BHOCUMBIX — COMPOTUBIIEHUSIMA  MOABOASILLMX  MPOBOLOB  (NMpWU  MOAKIOYEHWUM
TEepPMOMETPOB COMPOTMBIIEHUSI MO ABYXNPOBOAHOW CXeMe), a TakkKe Npu OTKMOHEHWW Y TepmoMeTpa
COMPOTMBIEHNSA 3Ha4YeHUs Ro.

Mpumep casura namepuTenbHOM XapakTepUCTUKM rpadpnyeckn npeacTaBneH Ha pucyHke 3.3, a.

M3meHeHne HaKNoHa XapaKTEPUCTUKM OCYLUECTBIAETCA NyTEM YMHOXEHWS U3MepeHHou (M
CKOPPEKTVPOBaHHOW «CABUIOM», €CflM 3Ta KOoppeKkuusi Heobxoauma) BefMumMHbl Ha MOMpaBOYHbIN
Ko3adpumLMeEHT B, 3Ha4YeHVe KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbIN BN KOPPEKLMM UCMONb3yeTCs, Kak NpaBurio, AN KOMMNeHcauny NnorpeLiHocTen cammx
[aTymMkoB (Hampumep, MpW OTKMOHEHMW Y TEpMOMETPOB COMPOTMBIEHWA MapameTpa o OT
CTaHOApTHOrO  3HaYeHWsl) WNM  MOrPeLUHOCTEN, CBfA3aHHbIX C  pa3bpocom  COMpPOTUBIEHMUN
LIYHTMPYIOLWMX pe3nctopoB (Mpu paboTe ¢ npeobpas3oBaTensMu, BbIXOAHLIM CUrHAroM KOTOPbIX
SIBMSIETCH TOK).

3HaveHne nonpaBoYHOro koadpduumeHTa B 3agaetca B 6e3pa3MepHbIX eauHuLax B Avana3oHe
o1 0,900 Ao 1,100 1 nepen ycTaHOBKOW MOXeT ObITb onpeaeneHo no gopmyne:

B = Ndrakt / Musm,

roe

B — 3HaYeHne NnonpaBoOYHOro KOIPPULMEHTA, YCTaHaBNMBAEMOro napameTpoMm;
MdbakT — hakTnyeckoe 3Ha4eHne KOHTPONMPYEMOWN BXOAHON BEMNUYUHDI;

Muam — n3amepeHHoe NpMGoPOM 3HaAYEHME TOM XKe BEMNUUMHBI.

Mprvmep M3MeHeHUs HaknoHa M3MepUTenbHOW XapakTepucTukW rpaduyecku npeacTaBneH Ha
pucyHke 3.3, 6.
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PucyHok 3.3 — Koppekuusa «caBUr xapakTepucTukmu» (a)
M «HaKJIOH XapaKTepucTtukun» (6)

OI'Ipeﬂ,eJ'IVITb HeobxoauMOCTb  BBeEeHUS nonpaBoYHOro  KoadduuMeHTa MOXHO, WU3Mepus
MakcumMarnbHoe nnu 6nuskoe Kk HeMy 3HadYeHune napameTpa, roe OTKNoHeHUe HaKroHa VI3MepVITeI'IbHOl7I
XapakTepucTukn Hanbornee 3amMeTHO.

BHumaHue! 3agaHne KOPPEKTUPYIOLLMX 3HAYEHWI, OTNINYAIOLLMXCSA OT 3aBOACKMX yCTaHOBOK (b1-
1 = 0.0 u bl-2 = 1.000), uaMeHsieT CTaHOapTHble METPOMIOrMYECcKMe XxapakTepucTuku npubopa
W JOIMKHO MPOU3BOAUTLCA TOMBKO B TEXHUYECKM OOOCHOBaHHbLIX Cryydasx KBanvmuuMpoBaHHbIMM
crneumanucTamu.
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3.1.2 BbluucneHue KBaApaTHOro KOpHA € y4eTOM HacTpoek MacLUTaGVIpOBaHVIﬂ

[ns paboTbl ¢ YHUDULMPOBAHHLIMU AATYMKAMW, CUTHAM KOTOPbIX MPOMOPLMOHAnNeH kBagpaTy
M3MepsieMON BenuuYMHbI (OAaTYMKM pacxoda >KUAKOCTM wnu rasa), B npubopax wucnonb3yercs
NporpaMMHbI ~ MOAYNb  BbIYMCIMTENA  KBagpaTHOrO  KOpHA. [Ana  BKIOYEHMS/BbIKIIOYEHWS
BblYMCIMTENS HEeoOXOAMMO YCTaHOBWUTb COOTBETCTBYKOLLee 3HadyeHue napametpa bl-3 (cm.
Mpunoxexwve B).

BbluncneHve KBagpaTHOrO KOPHS, C y4eTOM HAacTpoeKk MacwtabupoBaHus, v nocnepyoLlias
Bbljaya cuUrHana Ha uHAMKauuio NPOUCXOANAT No cneayoLen dopmyne:

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

(3.2)
roe:
M - 3a[laHHOe Monb3oBaTeNeM HWXHee 3HayeHue rpaHvubl guanasoHa U3MepeHus
(b1-5, b2-5);
N - 3a/laHHOe Morb3oBaTeNieM BepxHee 3HayeHue rpaHuubl Anana3oHa M3MepeHus
(b1-6, b2-6);
Ix - 3Ha4YeHMe curHana c gaTydnka B OTHOCUMTENbHbIX eanHuuax ot 0,000 go 1,000.

3.1.3 Pexum ObICTPOro nsmepeHust

Mpn ncnonb3oBaHUM AaTYMKOB C YHUMDULMPOBAHHLIM CUrHANIOM TOKa U HamnpsbkeHWs BO3MOXHA
paboTa B pexume «BbICTPOro namepeHus». Bpems namepeHus n peakuum Ha U3MEHEHWe BXOAHOrO
curHana Toka u HanpshkeHus 3ToM crnyyae coctaensieT He 6onee 0,1 cekyHapl Ha kaHarn.

Pexuvm 6bICTPOro M3MepeHVs BKMIOYAETCs W BbIKIOYAETCA YCTAHOBKOM COOTBETCTBYHOLLErO
3HayeHus napameTpa b0-5 — «Pexum BbICTPOro nsmepeHus».
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3.2 YctponcTBo npubopa
3.2.1 KoHcTpyKuus npubopa

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

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

[nsa yctaHoBkM Npubopa B WUT B KOMMIIEKTE NPUNaratoTcs KpenexHble arieMeHThI.

Ha puvicyHke 3.4 npviBeeH BHeLLHUI BUA NLLEBOV naHenun npubopa.

¥a, 02505 VIMEPHTENL-pEVIATOP BCH (3
K

Oz

o 0 0 0 0 0o
T T Ta X € G2

TPM10 £’

PucyHok 3.4 — JluyeBas naHenb npu6opa
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Ha nuueBoi naHenu pacnonoXeHbl 3NeMEeHTbI YpaBneHus 1 UHAMKaLMK.

YeTblpexpaspagHbiil undpoBoit MHAMKATOP, NPeaHasHa4YeHHbI Ans 0TOOpaXKeHUst 3Ha4YeHuMn
M3MepsiEMbIX BENUYMH U (PYHKLMOHANbHLIX NapameTpoB npubopa.

Bocemb cBETOAMOO0B KPpaCHOIO CBEYEHMS CUTHANMU3UPYIOT O PasnnYHbIX pexnmax paboTbl:

— cBetoamoabl «K1» n «K2» curHanusvMpyroT O BKMOYeHUW BbIXOAHbIX ycTpoucts MNI-
perynstopa (Tonbko QAfsi BbiIXo4a [AUCKPETHOTrO TWna) W YCTPOWCTBA CPaBHEHUS,
COOTBETCTBEHHO;

- ceetoamodbl  «T», «ty», «1g», «Xp», «Cl» n «C2» 3acBeumBalTCid B pexuve
MPOrPAMMUPOBAHNE 1 curHanuaunpyloT O TOM, Kakonm napameTp BbibpaH Ans
penakTMpoBaHus (cMm. n. 6.3).

near,|
KHonka ’: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUPOBAHUME, a Takke ans 3anucu
HOBBIX YCTAHOBIIEHHBIX 3HA4YEHWI B 3HEProHe3aBUCKMYIO NaMaTb Nnpubopa.

Py
Kronka [“N npegHasHaueHa ans BbiGopa MporpaMMMpyemMoro napameTpa W yBenuueHus ero
3HayeHus1. Mpu %p,epmanw KHOMKW CKOPOCTb U3MEHEHWS BO3pacTaeT.

A
Knonka (M| npeaHasHaveHa ans BbiGopa NporpaMMUpyeMoro napameTpa W yMeHbLUEHUS ero
3HaueHust. Mpy yaepKaHnUm KHOMKN CKOPOCTb M3MEHEHUs1 BO3pacTaeT.

3.2.2 BxoaHble ycTpoucTBa
BxogHoe nsmeputensHoe ycTporcTBO B Npubope SBNAeTCs yHMBepCarnbHbIM, T.€. K HEMY MOXHO
nogknoyaTte nobble nepBuyHble NpeobpasoBaTenu (gaTynku) U3 NepeuncneHHbix B Tabnuue 2.2.

Ko Bxogy npubopa MOXHO NOAKMOYUTE OAHOBPEMEHHO OAMH AATUMK.
B kayecTBe 4aTYMKOB MOTYT ObITb MCMOSb30BaHbI:

—  TEepMOMETPbI COMPOTUBIEHMS!;
—  npeoBGpa3oBareniv TepMO3TEKTPUYECKME;
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- aKTUBHbIE npeoGpaaoBaTenm C BbIXO4HbIM aHanorosbiM CUrHanomM B BUAE MNOCTOAHHOIO
Hanps>XXeHns unu Toka.

AKTUBHblE npeobpasoBaTenM C BbIXOAHbIM aHanoroBblM CWUrHaNMOM B BWAE MNOCTOSHHOIO
Hanpsbkenust (-50...50 mB, 0..1 B) unu Ttoka (0..5 mA, 0..20 ™A, 4..20 mMA) moryT 6biTb
MCNonb30BaHbl AN U3MEePeHUs Kak TemnepaTypbl, Tak U ApYrMx U3NYECKUX BENUYMH: AaBleHus,
pacxofa, ypoBHS U T. M.

3.2.2.1 NoaknroyeHne TepMOMETPOB CONPOTUBIEHUSA

Pabota pgatuMkoB OCHOBaHa Ha TemnepaTypHOM 3aBUCUMOCTU 3MEKTPUYECKOro COMpo-
TMBNEeHuss metanmnoB. [aTuvMk (u3nyeckn BbINONHEH B BUAE KaTylKM W3 TOHKOW MeAHOW unu
nnaTVHOBOW MPOBOMOKM Ha Kapkace W3 M30MALMOHHOIO MaTepuana, 3akilo4eHHOW B 3alUMTHYH
rMnb3y. TEPMOMETPbI COMPOTUBIIEHNS XapaKTEPU3YIOTCs ABYMs NapameTpamMmu: Ry — ConpoTUBNeHneM
patumka npy 0°C M o — OTHOWEHMEM pasHUUbl COMPOTUBNEHWUN [aTyuka, W3MEPEeHHbIX Mnpu
Temnepatype 100 un 0 °C, k ero conpoTuBneHuto, namepeHHomy npu 0 °C (R0O), aeneHHbim Ha 100 °C.

B npubopax ncnonb3yeTcst TPEXNPOBOAHAsSH CXemMa MOoAKI0YEHNUS] TEPMOMETPOB COMPOTUBIIEHNS.
K ooHoMy 13 BbIBOAOB TepMope3ncTopa Rt noacoeavHsiioTes ABa NPOBoOAaA, @ TPETUN NOAKMI0YaeTCs K
apyromy BbiBoay R: (pvcyHok 3.5, Hymepauusi KOHTaKTOB MpuBefdeHa B npunoxeHnn b (pucyHok B.1)).
Takas cxema Mo3BoSsieT CKOMMEHCUPOBAaTL COMPOTUBIIEHNE COEAUHUTENbHBLIX NPoBoAoB. [Mpu aToM
HeobxoaumMo cobnioaaTh YCroBMe paBEHCTBa CONPOTUBIEHNI BCEX TPEX NPOBOOB.

Bxom X1 TPM10-Y.LLI11(MO1)

Rt Bxon X-2
Bxopa X-3

PucyHok 3.5
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TepmOMeTpbl  COMPOTMBIEHUSA  MOrYT MOAKM4YaTbCA K nNpubopy C  UCMONb3OBaHMEM
[OBYXMPOBOAHON FNMHUW, HO MPU 3TOM OTCYTCTBYET KOMMEHCauWsi NMpu U3MEHEHUWU COMPOTUBMEHMUS
coeanHuTenbHbIX MpoBoAdoB. [loatomy OyaeT HabnwaaTbCA HeKOTopas 3aBUMCUMOCTb MOKa3aHWui
npubopa oT konebaHui TemnepaTypbl NMPOBOAOB. B cnyyae ucnonb3oBaHus ABYXNPOBOOAHOW MMHUM
ONs KOMMeHcauMmn napasvTHOro ConpoTUBIEHNS NMPOBOAOB HeoB6xoaMMO Mpu noarotToBke npubopa k
paboTe BbINOMHUTL AENCTBUS, YKka3aHHbIe B NpunoxeHuu I

3.2.2.2 MoaknioyeHne TepMO3aneKTpMyeckux npeobpasosartenen

TepmoanekTpuyeckuit npeobpasosatenb (Tepmoriapa) COCTOUT U3 [IBYX COeAMHEHHbIX Ha OAHOM
M3 KOHLOB MPOBOAHMKOB, W3rOTOBMEHHbIX W3 MeTanmnoB, obnajawwmx pasHbIMA  TepMmo-
anekTpuyeckumu ceovictBamu. CoeMHEHHbIE KOHLbI, Ha3blBaeMble «paboynm craem», onyckawT B
n3MepsieMyto cpefy, a cBoboAHble KOHLbl («XONoAHbIA Crnai») Tepmonapbl MOAKMHYaT KO BXoay
npubopa (pucyHok 3.6, Hymepauusi KOHTakToB npuBedeHa B [lpunoxeHnn B (pucyHok B.1)). Ecnu
TemnepaTtypbl «paboyero» U «XOSIOQHOrO CrnaeB» pas3fiMyHbl, TO Tepmonapa BblpabaTbiBaeT
TepmoJ[1C, koTopas u nogaeTcs Ha nsMepuTenb.

Paﬁoqu@ Bxon X-1 TPM10-Y.lW11
A Cli Bxon X-2
<< | Bxoa X-3
—
\ [aTtyvk TemnepaTypbi

XonogHoro cnas

PucyHok 3.6
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Mockonbky TepMoJAC 3aBUCMT OT pas3HOCTM TemnepaTyp [OBYyX cChnaeB TepMmonapbl, TO AfA
nonyyYeHnsi KOPPEKTHbIX NoKa3aHW HeobxoaMMO 3HaTb TeMMepaTypy «XOnofHoro crnas» (ee ceoboa-
HbIX KOHLIOB), YTOGbI CKOMMEHCUMPOBaTL €€ B AaNbHENLLINX BbIYMCIIEHUSAX.

B npubopax npegycMoTpeHa cxema aBTOMAaTUYeCKOW KOMMeHcauuu Temnepatypbl cBOBOAHbBIX
KOHLOB Tepmonapbl. [laTuMk TemnepaTypbl «XOMOZHOTO  Crasi» YCTaHOBMEH psiaoM ¢
NPVUCOEANHUTENBHBLIM KNEMMHVKOM.

MpumeyaHue - [N OTKMNOYEHUST KOMMEHCALIMUN «XONOAHOro cnasi» Heobxoanmo BeecTu kog 100
(cm. n. 6). KomneHcaums «xonogHoro cnasi» 6yaeT BHOBb BKIOYEHA TOMbKO MPU U3MEHeHWU Koaa
Jartyuvka unm HoBOM BKOYeHUK npubopa.

MoakntoyeHne Tepmonap K npubopy AOMKHO NPOM3BOAWUTLCS C MOMOLLBI  CrieumasnbHbIX
KOMTMEHCALMOHHBIX (TEPMO3SIEKTPOAHBIX) NMPOBOAOB, U3rOTOBMEHHBIX U3 TEX XE CaMblX MaTepuarnos,
4YTO ¥ Tepmonapa, Npu 3TOM PeKOMEHAYeTCs MOMeLLaTh NPOBOAA B 3aLUMTHbIN 3KpaH (PUCYHOK 3.7).
[HonyckaeTca Takke Mcrnonb3oBaTb MNpoBoJa W3  METannoB C  TEPMO3MEKTPUYECKUMU
XapakTepuctvkamu, kotopble B AuanasoHe Temnepatyp 0...100 °C aHanoruyHbl XxapaktepucTukam
mMaTepuanoB 3MekTpoaoB TepMonapsbl. MNpyu CoOeaAMHEHUM KOMMNEHCALMOHHbLIX MPOBOLAOB C TEPMONAapOoW
1 npnbopom Heobxoanmo cobnopaTb NOMAPHOCTb.

BHumaHue! [lpy HapylweHWM YyKasaHHbIX YCMOBWIA MOTYT WMMETb MEeCTO 3HauuTeslbHble
MOrPELLIHOCTU MPY N3MEPEHNM.
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TepMoanekTpoaHLIR
kabens

TPM10-Y.LU11

Monoeka pativka Bxog X-3

Bxog X-2
Bxog X-1

PaGoyui
cnai
TepMonaps!

PucyHok 3.7

3.2.2.3 NoakntioyeHne AaTYUKOB, UMEHOLNX YHUDULNPOBAHHbLIA BbIXOQHOW CUTrHam TOKa
WY HanpskeHus

MHorme  patymMkm  pasnuuHbIX  (PU3UMHYECKMX  BEMUYMH  OCHALLEHbl  HOPMUPYIOLLMMMU
n3meputenbHbiMM  nNpeobpasoBaTtenamu. Hopmupyowmne npeobpasoBatenu TpaHCHOPMUPYHOT
CUrHanel ¢ NepBUYHbIX NpeobpasoBaTenei (Tepmonap, TEPMOMETPOB COMPOTUBIIEHUS], MAHOMETPOB,
pacxofoMepoB U Ap.) B YHUMULIMPOBaHHbIN CUrHan NocTOSHHOro Toka. BenuunHa 3Toro Toka NexuT B
cnegyowmx guanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOro TOKa
HOpMUMPpYIOLLLEro npeobpasoBaTtens NPONopLUMOHaneH 3Ha4eHno PU3n4eckor BENNYMHbI, N3MepsemMon
[aTyMkoM, W COOTBeTCTByeT paboyeMmy AmanasoHy [aTyvka, YKasaHHOMY B ero TeXHUYEeCKUX
Xxapaktepuctukax. B cBssn ¢ Tem, 4to npubop n3MepsieT TOMbKO BXOAHOE HanpshkeHue, npu
NOAKMIOYEHUN [ATUYMKOB MOCTOSIHHOrO TOKa HeobxoaMMOo MCMonb3oBaTb BXOASLEE B KOMMEKTaLuio
Harpyso4Hoe conpoTtusneHne RH=50,000+0,025 Om (cm. pucyHok 3.8 u MNpunoxexue b).
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+24 B

1 Bxop X-1
Bxop X-2
& Bxop X-3

RH

PucyHok 3.8

[Mpn HeobxoauMMOCTM MUTaHUs HOpPMUPYKOLLMX npeobpas3oBaTenen, WMCMONb3YOLWUX BHELUHUE
VCTOYHVKM NMUTAHUSI NMOCTOSHHOTO TOKa, MOXET MPUMEHATbCS BCTPOEHHBIN B Npubop ranbBaHU4ecku
V305 IMPOBaHHbIN OT NUTAOLLEN CETU U N3MepPUTENbHOM YacTu npubopa NCToYHKK 24 B.

MpumeyaHue - MakcumarnbHasi Harpy3oyHasi CrOCOBHOCTb BCTPOEHHOTO WCTOYHMKA MUTaHWs!
cocTaBnsieT 80 MA.

Cxema nofknoyeHnst K npubopy UCTOYHMKA YHUBEPCAlIbHOrO CUrHana nocTOSHHOIO HanpshKeHUst
npvBeaeHa B npunoxexHun b (cm. pucyHok b.12).
3.2.3 NA-perynatop

3.2.3.1 O6wume cBeaeHus

MWA-perynupoBaHne aBnseTcs Haumbonee TOYHbIM U 3PeKTMBHLIM METOAOM MOAAEpPXaHWUA
KOHTPONMMpPYEMOWN BenuyMHbl Ha 3adaHHOM ypoBHe. Ha pucyHke 3.9 npuBefeHa dyHKUMOHaNbHas
cxema MNO-perynaTopa.

OcHoOBHOe HasHayeHue perynstopa — hopmmpoBaHue ynpasnsiowero curdana Y, sagatoLlero
BbIXOAHYIO MOLLUHOCTb MCMOMHUTENbHOro mexanuama (MIM) M HanpaBneHHOro Ha yMeHblueHue
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paccornacoBaHus E nnv oTKNoHeHus TeKyLlero 3HadeHusl perynmpyemon BenuumHbl T OT BENUYMHbI
yctaBku TycT. B onepaTopHoii chopme cbopmyna MUNI-perynatopa BuIrMsiauT cnegyowmm obpasom:

p-}THJr p T')

Kak cnegyet n3 dpopmynel, NMNO-perynatop COCTOUT 13 TPEX OCHOBHbIX YacTew: NponopunoHanbs-
Hon Kn, nHterpansHon 1/pxTu n guddeperumnansHon pxTy.

YZE-Iﬁ( Lt

O6bekT

nm

PucyHok 3.9 — ®yHkumoHanbHasa cxema NMNA-perynatopa
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Ha npaktuke, Ana ¢opMyMpoBaHWs UMGPOBLIX PErynaTopoB MCMOMb3YOTCA pPa3HOCTHblE
dopmynbl, no3sonsiolme paboratb He C HENPEPbIBHLIM BO BPEMEHW CUTHANOM, @ C KBAaHTOBaHHbLIM
no BpemeHun. Takum obpasom, AN pacyeTa ynpasnsioLero curHana Ha Bbixoge umdposoro M-
perynsTopa ucnonb3yeTcsa dopmyna:

Y, : E + ! iE Ar gL
|+ — S E At g
i ] 1 H3M 1
Xp Ty i=0 ’ Aruam 1
roe:
Xp — noJfioca nNponopunoHanbHOCTH,
E; — paccornacosaHne wWnn pasHOCTb MexXay yCTaBKOIh TyCT N Tekywum 3HadeHnem

M3MepEeHHOW BenuynHbl Tj;

Tn — AuddepeHumnanbHas NocTosHHaS,
AEi — pasHocTb Mexay AByMS cOCeAHUMI paccornacosaHnamu E; n Eiy;
Aty,y— BpEMS MEXAY ABYMA COCEAHNMU naMepeHnamm Tin T, j;
Ty — WHTerpanbHasi NoCTOsIHHAS;

n

E;

i=0  — HakonneHHas B i-i MOMEHT BPEMEHN CyMMa paccornacoBaHuii (MHTerpanbHas cymma).

[MponopunoHanbHasa cocTaBnsoLLas 3aBUCUT OT paccorfacoBaHus E; n oTBeyaeT 3a peakuuio Ha
MrHOBEHHYIO OLLIM6Ky perynmpoBaHus.

n
E E; Aty

MHTerpanbHas coctaBnsioLLas CoOAepXnT B cebe HakonneHHyo oWnbKy perynmpoBaHus i=o
1 no3sonsieT 4obUTLCA MakCMManbHOW CKOPOCTU AOCTUXKEHWUS YCTaBKM.
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OunddepeHumanbHas cocTaBnsiiollasi 3aBUCMT OT CKOPOCTM W3MEHEHWS1 paccornacoBaHus
AEi/At1am 1 nosBonseT ynyuwnTb Ka4eCTBO NEPEXOAHOro npoLecca.

Bpems Mexagy cocegHumu uamepeHusmu Atuam onpeaensietca BpeMeHem onpoca OAHOro
KaHana u3MepeHusi.

3.2.3.2 NapameTpbl HACTPOMKK perynsaTopa

Ons adbdekTmBHON paBoTbl HEOBXOAMMO AN KOHKPETHOro oGbekTa ynpasneHus nopobpaTb

koadpduumenTsl NMNO-perynatopa: Xp, Ty U Ty ITO BOZMOXHO CAenatb Bpy4Hyto (CM. npunoxexune M)
WINW UCNOMb30BaTb aBTOHACTPONKY (CM. npunoxeHune X).

BHumaHme! B HekoTopbix cnyyasx [MW[O-perynupoBaHue ABRSETCS W3ObITOYHBIM - UK

HegonycTuMmbiM. B Takmx cnyyasx BbicTaBuB koadpduumeHt T, =0 unn T, = 0 MOXHO MNONyYUTb
cootseTcTBeHHO M- nnu MN-perynaTop.

Ona copmupoBaHusi KoppekTHoro ynpasnsiowero curHana [O-perynstopa Heobxogumo
3agatb TUM MCMOSHUTENbHOIO YCTPOWCTBA: HarpeBaTernb Wnu XxonoaunbHuk (napametp Al-4).
HarpeBaTtenem ycrnoBHO Ha3biBalOT YCTPOWCTBO, NPU BKIIOYEHNN KOTOPOro YBENUYMBAETCS 3HaYeHWe
n3MepsieMoro napameTtpa. XONOAUMbHUKOM Ha3blBalT YCTPOWCTBO, MPW BKIMHOYEHUUM KOTOPOro
YMEHbLUAeTCs 3HaYeHne M3mepsieMoro napamMeTpa.

Bug ynpasnsioLiero curHana Ha Bbixoge npubopa 3aBUCUT OT TUNa BbIXOOHOrO YCTPOMCTBA (CM.
n. 3.2.5). Mpubop BblgaeT NMbO ynpaBnslOLWMIA CUrHAN B BUAE MOCTOSIHHOrO TOKa MMM HanpsiKeHWs
(ans ananoroBbix BY), nu6o B Buge WWM-curHana (ons guckpeTHbix BY). Ha pwucyHke 3.10
npeacrTaBneHbl BUAbl yNPaBnsioLLMX CUrHaNoB Ans aHarnoroBoro v AUCKPEeTHOro BbIXOAO0B.
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a) NameHeHune
Temnepartypbl obbekTa

6) CurHan Ha BbIxoae
perynstopa

B) CurHan Ha aHanorosomM
BbIXoae Tuna U

r) CurHan Ha AUCKPeTHOM
BbIxoge Tuna P

PucyHok 3.10 — NMpuHuun ynpaBneHus B pexume «Harpesatenb»
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B oTnuumne ot aHanoroBoro BbIXOAA, Y KOTOPOro BbIXOAHOW CUIHaN HemnpepbiBEH BO BPEMEHMU,
BbIXOAHON CUrHan auckpetHoro BY npeobpasyeTcsi B nocnegoBaTenlbHOCTb MMMYSbCOB (PUCYHOK
3.12) cornacHo cnegyolen dopmyne:

y

Ten 005
roe:
D - anuTenbHOCTb MMNynbCa, [C]
Ten — nepuoa cnegoBaHMs UMMYbCOB, [C]
Y - curHan Ha Bbixoae MN-perynatopa, [%].
XA D
KA1
BK oy
I
I
I
I
I
| t
OTkn + +—= >
Tcen

PucyHok 3.11

Mepvon cnepoBaHWs MMMYNbCOB Tcn 3aBUCMT OT MapameTpoB MyckoBoro obopynoBaHus
WCMNOMHUTENBbHOTO MexaHu3ma u 3agaeTtcd napametpom Al-5. Manoe 3HauyeHnve Tcp npuBOguT
K YacTbiM KOMMyTaumsiMm M ObICTPOMY MW3HOCY CWMOBbLIX KOHTAKTOB, a Oonbluoe 3HayeHue —
K YXYALUEHWIO KayecTBa perynmpoBaHus.
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B 3aBuncuMmocT OT BCTPOEHHOro AucKkpeTHoro BY, HeobxoaMMO YCTaHOBWUTb MUHMMAarbHYHO
anutensHocTb nMmnynsca LM, koTopas 3agaetcsa napameTtpom Al-8.

0Ons  ucknmioveHus M3NUWHKMX cpabaTbiBaHUA  perynaTopa npyv  HebonbLIOM  3HAYeHWUU
paccornacoBaHns Ei ana BbluMCNeHWS 3HayYeHWn Yi MCnonb3yeTcs YTOYHEHHOe 3HayeHue Ep,
BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUSIMM:

—  ecnu |Ei| < Xd, To Ep = 0;
- ecnu Ei > Xd, 1o Ep = Ei — Xd;
— ecnn Ei <—Xd, 10 Ep = Ei + Xd,

roe Xd — 30Ha 4YyBCTBUTENBHOCTU (PUCYHOK 3.12).
30Ha HeYyBCTBUTENbHOCTY 3agaeTcs napameTpom Al-2.

Y

XonoaunbHUK HarpesaTtens

0

ym

X
Xd Xd
PucyHok 3.12

B clnyvae TEXHONOrM4yeckon HeO6XO,CWIMOCTVI OrpaHU4YnTb  MakCUMalsnbHYHO  MOLLHOCTb
NCNONHUTENTIbHOIo  MexaHuama B an60pe nMmeeTca BO3MOXHOCTb OrpaHu4yeHusa BbIXOOHOro
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ynpaBensioLwero Bosaenctens. Hanpumep, ecnu Heo6xoaumo, 4Tobbl MowHocTb IM He npeBbiwana
80 %, To HEO6XOAMMO BbICTABUTb COOTBETCTBYHOLLEE 3HAaYeHNe B napameTpe Al-3 (pucyHok 3.13).

A
YBI:IX, %
100-f----——-————————— -1
A7
// I
Yorp— ___________ \
|
|
I
Lt
0 —p-
100

PucyHok 3.13

BHumaHue! MNepen HacTpoiikon perynsitopa Heobxogumo 3apatb nepuop WKMa (napametp
Al-5, pexwum pabotbl perynatopa (napameTp Al-6) 1 MUHUMaNbHYK ANUTENbHOCTbL MMNynbca WM
(napameTtp Al-8))

Ecnn nocne aBTOMatuyeckoW WNM py4HOW HACTPOMKM MepexodHas XapakTepucTvka obbekTa
oTnM4aeTcs OT maeanbHoNn, HeobxoaMMO OTKOPPEKTUPOBaThb 3afdaHHble napameTpbl perynnpoBaHust
COrracHo pucyHky 3.14.
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Xp Tn Twn
T,°Ck CIHLIKOM T,°Ck CRMLLKOM T,°Ck CRMLWKOM
mano mano
WoeansHo W
Lo L ‘AeansHo / WneansHo
N -~ AN ——
/ 7
Yerasga ;- —— 4 \ ., YeraBka ;- — - 4 ___,}_\Yc‘rasta ;5——
/ e / N S e “
! -\ Xp / '\ ™ A T
- Cnuwkom CRMLLKOM CNULWKOM
Benuko  t Y.~ senuko  t BEMNWUKO

a) Nonoca nponopunoHansHocT  6) Bpemsa wHTerpupoBaHvA B) Bpema gudpchepeHumpoBaHua

PucyHok 3.14
3.2.4 YcTpOoMCTBO CpaBHEHUs

yCTpOIZCTBO CpaBHEHUA npegHas3Ha4dyeHO AOnda  OBYXNO3ULKMOHHOIO  perynmpoBaHua  uUnum

CUrHanusaumm o BXOAe WM BbIXOAE 3a YCTaHOBIEHHbIE Npeaenbl U3MepseMoii BENUYUHbI.
YCTpONCTBO CpaBHeHUst paBoTaeT Mo OAHOMY M3 MPEACTABMEHHbIX Ha pucyHke 3.15 Tunos
TIOTUIKM.
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1
1
' 1
CocToRHue 1
1
pene: \

1

Twn norukun 1 Bkn.

|
|

I
Bbikn. ;
I
Twvn noruku 2 Bxn.— :
|

vy~

Bobikn.

Tvn norukun 3 Bkn.+— l—

t
Bbikn. -

Twn noruku 4 B K.

BbIKn.

PucyHok 3.15
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— TN norukmu 1 (NpAMoW rmcTepesnc) NpYMeEHsieTcs B Cryyae ucnonb3oBaHnsa npubopa ans
ynpaBneHus paboton HarpesaTtens (Hanpumep, TOHa).
lMpy 3TOM BbLIXOAHOE YCTPOWCTBO, MOAKIIOYEHHOE K  YCTPOWCTBY  CpaBHEHWS,
nepBoHavanbHO BKMOYaeTcs nNpu 3HaveHnsax T < C1, swikmtoyaeTtcs npu T > C2 n BHOBb
Bkntoyaetcs npu T < C1, ocyLiecTBnsis TeM CamblM [ABYXMO3WULMOHHOE perynvpoBaHune
B npegenax (C2 — C1);

—  TAN noruku 2 (obpaTHbIi rMCTepesnc) NpUMeHsieTcsl B Criyyae MCronb3oBaHus npubopa
Ons ynpaeneHusa paboTon oxnaautens (Hanpumep, BEHTUNSATOPA).
Mpn aTOM BbIXOAHOE YCTPOWCTBO MEPBOHAYanbHO BKMKOYaeTCs Npu 3HadveHusax T > C2,
a Bblkntovaetca npu T < C1;

— tun normkn 3 ([-o6pasHas) npumeHsieTca nNpu  uMcMonb3oBaHuM npubopa Ans
CUrHanu3aumm o BXofe KOHTPONVPYeMOoW BENYNHbI B 3afjaHHbIE PaHULibI.
[Mpun 3TOM BbIXOAHOE YCTPONCTBO BKtoYaeTes npu C1 < T < C2;

— Tn norukn 4 (U-obpasHasi) npuMeHsieTcs Mpu  WUCMONb3oBaHuWM npubopa Ans
CUrHanu3aumm o BbIX0e KOHTPONVMPYEeMOW BeNIMUMNHbI 3a 3adaHHble rpaHnLbl.
Mpun 3TOM BbIXOAHOE YCTPOMCTBO BKMtodaeTca npu T>C2u T < C1.

3agaHne yctaBok ycTpouncTBa cpaBHeHus Cl m C2 npoBoauTCcs MNpu NpOrpaMMypoBaHMu
napameTpoB perynupoBaHusi npubopa (cm. n. 6.2).

3.2.5 BbIxogHble ycTponcTBa

BbixogHble ycTponcTBa NpefHasHayeHbl ANs nepeaadn BbIXOAHOMO yNpaBnsioLWero curHana Ha
MCMOMHUTENbHbIE MEXaHW3MBb.

CxeMbl nogknoyeHns BY npveegeHsl B npunoxenun b.

BY MoryT 6bITb ABYX TUNOB: ANMCKPETHbIE 1 @aHanoroBbIe.

BHumaHue! BHe 3aBucumocTM OT Tuna, mnboe BbIXOAHOE YCTPOWCTBO rarbBaHWUYeCKu
M30MMPOBAHO OT U3MEpPUTENBHOro 6roka (3a ucknoyeHnem Beixoga T).
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OuckpeTtHoe BY — anekTpomarHutHoe pene, TpaH3WCTOpPHasi onTornapa, ONTOCUMUCTOp —
ucnonb3yeTcst Ans yrpasBneHus (BKIIOYEHWS/BBIKNIOYEHUS) Harpy3ko nMbo HENoCpeacTBEHHO, NGO
Yepes Gonee MoOLUHblE YMpaBrsoOWME 3MEMEHTHI, TakMe Kak MyckaTenu, TBEPLAOTENbHble pere,
TUPUCTOPbI UM CUMUCTOPBI.

—  OnektpomarHuTHoe pene (Bbixog P) npegHasHaueHo AN KOMMyTauuMu CUMOBbIX Lienen
HanpsikeHveM He 6onee 250 B n pabounm TokoM He Gonee 4 A.

—  TpaH3auctopHaa ontonapa (Bbixoa K) npumeHsieTcs, Kak npaBwno, ANs ynpasneHus
HWU3KOBOSbTHBIM pere (He bonee 60 B npu Toke He 6onee 400 MA). Bo nsbexanne Bbixoaa
M3 CTpOs TpaH3ucTopa W3-3a GOMbLIOrOo TOKa CaMOMHAYKUMM napannenbHo obmoTke
BHELUHEro pene Heobxoanmo yctaHasnueath anog VD1 (cMm. puc. b.2).

—  TpaH3uCTOpPHbLIN KNntoY (Bbixop, T) NpegHasHayveH Ans NpsmMoro NoAKMoYeHns K npubopy B
KayecTBe Harpysku TBepAoTeNbHOro pene (BbIxogHoe HanpsbkeHve 4...6 B, NOCTOAHHbIN TOK
He bonee 25 MA).

BHumaHue. MakcumanbHas AnvHa coeauHUTENbHOro Kabens mexay npubopoMm € BbIXOAOM
T 1 TBepAoTeNbHLIM pene He AoSKHa NpeBbIwaTh 3 M.

— Ontocumuctop (Bbixoa C) vMeeT BHYTPEHHIOW CXeMy Mepexoja u4epe3 HOMb U
BKMIOYAETCA B Lienb YNpaBneHns MOLLHOro CUMMWCTOPa UMW napbl BCTPEYHO-NapansensHo
BKITIOMEHHbIX TUPUCTOPOB Yepes3 orpaHuuMBatowmm pesuctop R1 (cm. pucyHok bB.3).
BenuunHa conpoTvBneHua pe3ncTopa onpepensieT TOK YNpaBreHus  cummucTopa.
HarpysouHass cnocobHocTb BbixoAa — TOK He 6onee 50 MA Npu NepemMeHHOM HanpskeHun
He Gonee 250 B. [Ons npepoTBpalieHuMss npobosi TUPUCTOPOB M3-32 BblCOKOBOSbTHBIX
CKaYKOB HamnpsKeHWs B CETU K UX BbIBOAAM PEKOMEHAYEeTCs MOAKMoYaTh hunbTpyoLLyo
RC uenouky (R2C1).

—  Tpwu ontocumuctopa (Bbixog C3) no pabounm napameTpam aHamorumyHbl Bbixogy C un
npegHasHaveHbl AN ynpasneHns TpexdasHon Harpyakon (CM. pucyHok b.5).
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AHnanoroBoe BY npepncrtaBnsieT cobou Ludpo-aHanoroBbii npeobpasoBaTenb, NO3BONSALLNN
(hopMUpOBaTb aHAMOroBLIV CUrHaM NOCTOAHHOTO TOKAa UMN HanpsKeHUsI.

®dopmMupoBaTenb ToKkoBoro curHana (Bbixog W) npeobpasyeT BbixogHoe 3HadeHue MUO-
perynsTtopa B TOKOBbI curHan 4...20 MA Ha akTuBHOW Harpyske RH (cM. pucyHok 3.16).

TPM10-Y.LL11 I

Beixon X-1 +Un

UAN | BeixogX-2 ——&
4..20MA}| "BrxonX-3 1o
| RH  -Un

PucyHok 3.16

Ons paboTbl BY Heo6xoanMO MCMoOnb3oBaTb BHELUHWA UCTOYHWMK MUTaHWS MOCTOSIHHOTO TOKa.
ConpoTuBneHne HarpyskM RH 3aBUCMT OT HamnpshkeHust UCTOYHWMKa nutanus Un u BbibupaeTtca n3
rpadmka (cMm. pucyHok 3.17). B Tom cnyyae, ecnu Ans UsMepeHusi TOKOBOTO CUrHana MCrnonb3yeTcs
N3MepUTENbHBIA LWYHT RM M €ero HOMWHAN MeHblue HeobGXOAMMOro COMPOTUBMEHWUS Harpysku, TO
ncnonb3yetcsl  A00aBOYHbIA  OrpaHWYMBalOWMA  pe3ucTop Rorp, COnNpoTUBMEHME  KOTOPOro
BbIYMCMAETCHA U3 COOTHOLLEHUS:

Rorp = RH — Ru

TunoBble cooTHoweHus: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Rn = 100 Om,

Rorp = 620 Om).

BHumaHue! 1) HanpsikeHue nctoyHuka nutanus LIAM He gomxHo 6b1Tb 6onee 30 B. B kayecTBe
BHELUHEro MCTOMHMKA NUTaHWS MOXEeT OblTb MCMONb30BaH BCTPOEHHbIN B NpuOOpP MCTOYHMK 24 B.
2) [onyckaeTcsa mnpuvMeHeHMe pesuctopa C BENUYMHOW COMPOTUMBMEHWS, OTMMYaloLencs oT
paccyuTaHHol He Gonee Yem Ha £ 10%.
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PucyHok 3.17- Fpacdmk 3aBucumoctn RH(Un)

®dopmupoBaTenb CUrHana NOCTOAHHOIO HanpsxeHus (Bbixog Y) npeobpasyeT 3HaveHve Ha
Boixoge [MW[-perynatopa B curHan Hanpskenuss 0...10 B. ConpoTuBneHue Harpyskm RH,
nogknoyaemon k LIAIM, gomkHo 6biTb B AnanasoHe ot 2 go 10 kOm.

[ns nuTaHnsa BbIxo4a BO3MOXHO UCMONb30BaHWE BCTPOEHHOTO NCTOYHMKA NuTaHus 24 B.

BHumanue! HanpsxeHue uctovnvka nutanmsa LIAM He gomkHo npesbiwats 30 B.
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4 Mepbl 6e3onacHocTU

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

Mpu skcnnyataumu, TexHWYeckom o6CnyxMBaHMM U MNoBepke HeobxoaMmo cobnogatb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun akcnnyaTaumu 3MeKTPOYCTAaHOBOK MNoTpebutenen» u
«[lMpaBun oxpaHbl Tpyaa Npu aKcnnyaTauum afIeKTpoyCTaHOBOK NOTpebutenen».

Ha OTKpbITbIX KOHTaKkTax KneMMHuWka npubopa Mpu 3KCnfyaTauuum NpUCYTCTBYET HanpshkeHue
BenuymHon ao 370 B, onacHoe ans yenoBeyeckon xu3Hu. JTiobble noakntoueHns kK npubopy n paboThbl
No ero TeXHUYeckoMy obCnyX1BaHMO NPOU3BOAATCS TOMbKO NPU OTKIMKOYEHHOM NUTaHuK nNpubopa.

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

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

BHumaHue! B cBfA3M C Hanuyunem Ha KNEMMHUKE OMacHOr0 AMS XWU3HW HanpshkeHus an60p
AOJKeH YyCTaHaBnmMBaTbCA B WWUTaxX ynpasBlieHUA, OOCTYMNHbIX TOJIbKO KBaﬂI/ICbI/ILlVIpOBaHHbIM
cneunanuctam.
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5 MoHTax npubopa Ha 06bEeKTe 1 NOAroToBKa K paboTe

5.1 MoHTax npnbopa

1)
2)

3)

4)

5)

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

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

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

a) 6)
PucyHok 5.1 — YctaHoBKa npu6opa

BcTaButb hmkcaTopbl U3 KOMMNEKTa NOCTaBKM B OTBEPCTUS Ha GOKOBbIX CTeHKax npubopa
(cm. pucyHok 5.1).
3aBepHyTb BUHTbI M4 x 35 13 KOMMNNEeKTa NoCTaBkN B OTBEPCTUAX Kaxaoro dukcatopa Tak,
4T06bI NPMBOP ObIN MAOTHO MPWXAT K NMULEBOW NAaHeNu WwuTa.
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5.2 MoHTaX BHelHUX cBA3en
5.2.1 O6wue TpeboBaHMA

Mpu MmoHTaxe pekomeHayeTcst cobnogaTh criegyroLme TpeboBaHus.

1) MNopkntoyeHne npubopa cnegyeT Npou3BoAUTbL K ceTeBoMy duaepy 220 B 50 My unu
WUCTOYHMKY MOCTOSIHHOTO Toka +24 B, He CBsi3aHHbIM HENOCPEACTBEHHO C MNUTAHMEM MOLLHOMO
cunoBoro obopynoBaHusl. Bo BHeLLHeN Lenu pekoMeHOyeTCs YCTAHOBWTb BbIKIOYATENb MUTAHUS,
obecneynBaloLLmii oTKIoMeHMe npubopa oT ceTu 1 NnaBkue npegoxpaHuTenu Ha Tok 0,5 A.

2) CxeMbl MOAKMIOYEHNS AaTYMKOB K npubopam pasnuuHbix Moaudukauui npuBedeHbl B
MpunoxeHumn B. MNapameTpbl NMHUM coeanMHeHUs Npubopa ¢ 4aTYMKOM NpuBeAeHbl B Tabnuue 5.1.

Ta6nuua 5.1 — MapameTpbl AMHUYK CBA3M Npubopa ¢ AaTYMKaMmK

Tun gaTtuymka OnuHa | ConpoTtuBneHue WcnonHeHne nuHumn
FINHUIA, M, NUHUKU, OMm,
He 6onee He Gonee
TpexnpoBogHasi, npooaa
TepMomeTp conpoTUBIEHNS 100 15,0 PEXMpoBOA pOBOA
paBHOW AVHbI Y CEYEHUS
TepMoanekTpoaHbI kabenb
Tepmonapa 20 100 P POAHENY
(komMneHcaLUMOHHbIN)
YHUPULMPOBAHHbI CUrHan
uump 100 100 [ByxnpoBogHas
NOCTOSIHHOIO TOKa
YHUPUUMPOBAHHbIN cUrHan
dump 100 5,0 [ByxnpoBoaHas
HanNpsXeHNs MOCTOSIHHOIO TOKa

3) BcTpoeHHbIi B Mpubop WCTOYHWMK MOCTOSIHHOrO  HanpsbkeHust 24,0+2,4 B cnepyet
MCMonb30BaTb AN NMUTaHWUSA akTUBHbIX JAaTYMKOB C aHarloroBbiM BbIXOAOM UMW aHanoroBbIX BbIXOA0B
npubopa (n. 3.2.5).
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BHumaHue! He ponyckaeTtcs noaknioyeHne K BCTPOEHHOMY B NPUBOP UCTOYHWUKY HampsikeHus
24 B 0OHOBPEMEHHO aHanoroBbiX BXOLOB U BbIXOAO0B.

5.2.2 YKa3aHusi N0 MOHTaXy

PekomeHgaumy no opraHnsaunym MoHTaxa crnegytoLumve.

MoarotoBuTb Kabenu Ans coefMHeHus npubopa ¢ AaTYMKOM, a Takke C MCTOYHUKOM MUTaHus
nepemeHHoro Toka 220 B 50 'y nnn +24 B NOCTOSIHHOrO ToKa.

Onsa obecneyeHns HaOEXHOCTU INEKTPUYECKUX COEOQMHEHUA PEKOMEHOYETCS MCMoNb3oBaTb
Kkabenu MegHble MHOTOXWIbHbIE, KOHLbl KOTOPbIX Mepes MNOAKMIYEHUEM criegyeT TlaTenbHo
3a4NCTUTb M 06NYANTb. 3a4nCTKy Xun kabenen HeO6XOAMMO BbIMOSHATL C TaKUM pacyeToM, YTobbl Ux
OroneHHble KOHLbI MOCIe MOAKMYeHUs K Npubopy He BbICTynanu 3a npefenbl kneMMHuka. CedeHve
XU Kabenen fomkHO BbiTb He Gonee 1 MM,

B kopnycax HacTEHHOro KpenneHWUs KOHMYeCKWe 4acTu YNIOTHSAWMX BTYNOK cpe3aTb Takum
obpasom, 4Tobbl BTynKa NMOTHO npunerana kK noBepxHoCcTu kabens.

Mpumeyanusa - 1) KabenbHble BbiBOAbI Mpubopa paccuMTaHbl Ha MNOAKMYeHue Kabenew ¢
HapYXHbIM AnameTpoMm oT 6 A0 12 mMm.
2) Onsa ymeHbLUeHMS TPeHUst Mexay Pe3vHOBOW MOBEPXHOCTbIO BTYNKM M kabens pekomeHayeTcs
NPUMEHSITb TanbK, Kpaxman v T.4.
3) Mpn npoknagke kabenei cnepyeT BbIAENUTbL NIWHWKM  CBA3W, coeduHsAlOWwMe npubop
C AaT4YMKOM B CaMOCTOSITENbHYIO Tpaccy (MNmM HeCKONbKO Tpacc), pacnonaras ee (UnNu ux) OTAeNbHO
OT cunoBbIx kabenen, a Takke OT kabenew, CO3AaLLMX BbICOKOYACTOTHbIE U MMMYIbCHBLIE MOMEXM.

BHumaHme! ,uﬂﬂ 3alunTbl BXO40B npm60pa OT BJITUAHUA MPOMDbILUNEHHbIX 3NEKTPOMarHUTHbIX
nomMex NMHUN CBA3N an6opa C [aT4yMKOM cneayeT 3KpaHUpoBaTb. B kauyectBe 3KpaHOB MOryT ObITb
MCNOMb30BaHbl Kak crneuuanbHble kabenn c AKpaHupywwmmMmmn onneTtkamuy, Tak U 3a3eMileHHble
CTanbHble pr6b| nogxogsduiero gunameTpa. 3KpaHbI kabenew c SKpaHMPYLWMMKN onneTkamn cneanyet
NOAKNOYNUTL K 3a3eMNTIEHHOMY KOHTaKTy B LWKUTE yrnpaBleHns.
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5.3 MoaknioyeHne npubopa

CoeauHeHne npubopa C MUCTOMHMKOM nuTaHusa (CeTbld) M AaTyMKOM  MpPOU3BOAMTCSA
Nno COOTBETCTBYIOLLMM CXeMaMm, NPUBEAEHHbIM B NpUnoxeHnn b, ¢ cobnoaeHnem nsnoxeHHON Hnxe
nocnenoBaTenbHOCTM AENCTBUN:

1) MoakniounTb NPUBOP K UCTOYHWKY NMUTaHUS;

2) TMopaTtb NUTaHWe, BbICTaBUTL KO TUMA AaTyuKa U pexnum paboTbl yCTPOWCTBa CpaBHeHUs, a
Takke HeobxoanMble ycTaBku perynmpoBanus (cm. Mpunoxerve B), 3aTeM CHATb nuTaHue;

3) TMoaknioyMTb NMUHKUIO CBA3N «NpUBOP — AaTyYMK» K NepBUYHOMY npeobpasoBaTento u BXOAy
npubopa;

4) TMoaknouNTb NMUHUM CBA3M «MPUBOP — Harpyska» K WCMOMHUTENbHLIM MeXaHu3Mam Wt
BbIXOAy npubopa;

5) [logaTe HanpsbkeHWe nuTaHWa W BbINONHWUTL asToHacTpowky [M[-perynstopa (cwm.
Mpunoxexne X).

BHumaHue! [ns 3awmtbl BXOAHbIX Lenen npuGopa OT BO3MOXHOrO nNpoGosi 3apsaamu
CTaTUYECKOrO JMIeKTPUYECTBA, HAKOMSEHHOrO Ha JIMHUAX CBA3U «MpuBop — AaTyuvk» nepeq
MOAKMIOYEHNEM K KIEeMMHUKY npubopa, UX Xumbl crieayeT Ha 1...2 CeK COeAMHUTb C BUHTOM
3a3eMneHus wura.

Mocne nopknioveHns Bcex HeobXoAMMbIX CBA3ew nofjaTb Ha npubop nuTaHue, nocne 4ero
npubop nepenget B pexvm PABOTA. lMpn ncnpaBHOCTM AaTyMka U NUHUM CBSA3N Ha LMEPOBOM
nHavKaTope oTobpasnTCsa Tekyllee 3HavyeHne M3MepsemMoi BenuunHbl. Ecnu nokasanHna npubopa He
COOTBETCTBYIOT pearnbHOMY 3HaYeHUI0 N3MepSeMoN BENNYMHBI, HE06X0AMMO NPOBEPUTL UCMNPaBHOCTb
AaTymka 1 LenoCTHOCTb MUHMK CBSA3W, a Takke NPaBUibHOCTb UX NMOAKIOYEHUS.

BHumanue! pu npoBepke MCNpPaBHOCTM AaTyMka U NUHUM CBSI3M HEOGXOOMMO OTKIMHYUTH
npubop oT ceTu nuTaHus. Bo usbexaHue Bbixoda npubGopa M3 CTPOS MPU «NPO3BOHKE» CBSA3EN
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HeobXxoouMO MCnonb30BaTb U3MepPUTENbHbIE YCTPOMCTBA C HanNpshikeHnem nutaHus He Gonee 4,5 B,
npu Gonee BbLICOKMX HaNpPsPKEHWUSIX MUTaHWS STUX YCTPOWCTB OTKIIOYEHWME AaTtyvka oT npubopa
obsizaTenbHo.

Mopkntoyats akTUBHble npeobpasoBaTeny C BbIXOOHBIM CUrHaANOM B BUAE MOCTOSIHHOMO
HanpsbkeHns (-50,0.+50,0 MB unn 0...1,0 B) MOXHO HenocpefACcTBEHHO K BXOAHbIM KOHTakTam

npubopa. H|:| HHD

)

Ry

HenpasunbHo! npasunLHO!
PucyHok 5.4

MoaknioyeHne npeobpasoBatenein ¢ Bbixogom B Buae Toka (0..5,0 MA, 0...20,0 MA unn
4,0...20,0 MA) — TONbKO MNOCME YCTaHOBKM LUYHTMPYIOLLEro pesuctopa conpoTueneHnem 50,0 Om
(monyck He 6onee 0,1 %), MoAKMOYEeHWE KOTOPOro HeobXxoAMMO NpPoM3BOAUTL B COOTBETCTBUM C
pucyHkom 5.4, T.e. BbIBOA pe3ncTopa AOMKEH 3aBOAUTBLCSA C TOM XKe CTOPOHbI BUHTOBOW KIEMMbI, YTO
1 nposog OT gartuyuka. [Mpu mcnonb3oBaHum nposoga ceveHvem Gonee 0,35 MM KOHel npoBoga u
BbIBOZJ pe3ncTopa Heo6XOAMMO CKpy4MBaTh UK cnasTh.

BaxHo! HeBbinosHeHne 3Toro TpeGoBaHWS MOXET MPUBECTM K MPOMafaHuio KoOHTakTa Mexay
BbIBOLOM PE3UCTOPA W KINEMMbI, YTO MOBMEYET NOBPEXAEeHUe Bxofa npmubopa.
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5.4 «BbicTpas» 3aMmeHa npubopa

KoHcTpykums knemm npubopa nos3BonsieT OCyLeCcTBUTb OMepaTUBHYO 3ameHy npubopa
6e3 JeMOHTaxa MOAKIMOYEHHbIX K HEeMY BHELHWX NnHUA cBA3n. [locrnepoBaTenbHOCTb 3aMeHbl
npubopa crnegyoLias:

1)
2)
3)
4)
5)

6)

06ecTounBaloTCS BCE NUHUK CBA3U, MOAX0AsALLME K NPUGOPY, B T.4. MUHUM NUTaHUS;
BbIBMHYMBAIOTCA KPEnexHble BUHTHI (4Ba) Mo KpasiM KINEMMHOI KONMOoAKM npubopa;

CbeMHas YacTb KOMOAKWU OTAenseTcs oT npubopa BMecTe C MOAKIOYEHHBIMU BHELUHUMU
NMHWSIMKA  CBSI3U  MPU  MOMOLLUM  OTBEPTKM WNW  APYroro MoAXOOALEro MHCTPyMeHTa
(oTcoeauHeHWe KNeMMHOW KOMOAKU NPefCcTaBneHo Ha pucyHke 5.5);

npnBop BbIHMAETCS U3 LUMTA, a Ha ero MEeCcTo YCTaHaBMMBAETCs APYroi C NpeaBapuTensHO
yOaneHHoW pa3beMHOMN YacTbio KIemM;

K yCTaHOBREHHOMY NpUGOPY NMOACOEAMHSIETCA pasbeMHast YacTb KNemMM C NMOAKIHYEHHBIMM
BHELLUHUMM NIMHUSIMU CBSI3W;

3aBMHYMBAIOTCS KPEeneXHble BUHTbI KNEMMHOM KOMOLKM.
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6 Pexumbl paboTbl npubopa

Mpnbop MoxeT dyHKUMOHMpPOBaTL B OAHOM M3 ABYX pexumoB: PABOTA unn
MPOrPAMMUPOBAHME.

6.1 Pexum PABOTA

Pexum PABOTA $BNseTCA OCHOBHbIM 3KCMiyaTauMOHHbIM PEXUMOM, B KOTOpbIN npubop
aBTOMaTW4eCcKu BXOAWT MNPV BKIOYEHUN NUTaHus. B AaHHOM pexvme Npov3BOANTCS OMPOC BXOAHOIO
AaTyvka C BbIYMCMEHUEM MO MOMYyYEeHHbIM AAHHBbIM TEKYLUMX 3HaYeHWA U3MepsieMOn BENMUYUHBLI U
oTOBpaKeHNeM Ux Ha LMPPOBOM UHAMKATOPE U BblAaven HEOOXOAMMbIX CUTHANOB PerynMpoBaHns Ha
BbIXOZHblE YCTPOWCTBA.

B npouecce pabotbl npubop KOHTPOMMPYET MCNPaBHOCTb BXOAHOrO AaTynka W, B Cryyae
BO3HVMKHOBEHUSI aBapuu Mo BXOAY, CUrHanmusupyeT o6 3TOM BbIBOAOM Ha LMMPOBON WMHAMKATOP
coobLLeHNsl, COOTBETCTBYIOLLErO aBapuiHon cuTyauum (cM. lMpunoxenve [1). PaboTa BbIXOOHOrO
YyCTPOWNCTBa, CBSI3aHHOrO C 3TMM BXOAOM, Mpu 3TOM OnokupyeTca (nepesBoguTtcs B Oe3onacHoe
COCTOsIHMe, onpeAeneHHoe B napameTtpe Al-9 (A2-9)). ABapuinHas cuTyauusi BO3HMKaET Npu BbIXOAe
N3MepsieMon BENMUYMHBI 3a AOMNYCTUMbIA AManasoH KOHTponst (cM. Tabn. 2.2) wnu npu Bbixode U3
CTpos Aatumka (06pbIB UMM KOPOTKOE 3aMblkaHWe TEPMOMETPOB COMPOTUBIEHNS, OOPbLIB TepMonapsl
VNV YHUPMLIMPOBAHHOTO AaTynka).

BHumaHue! Mpubop nHanumpyet:

—  TemnepaTypy «XOfOOHOro crnas» — B Criy4ae KOpPOTKOro 3amblkaHUs TepMonapsl;
—  3HavyeHue HWXHEero npepena AuanasoHa — B CIlydyae KOPOTKOrO 3amblKaHus [aT4MKOB
0...1B, 0...5 MA, 0...20 MA n o6pkiBa gatymkos 0...5 MA, 0...20 MA;
- 3HayeHue cepeanHbl AMana3oHa — B Clyvae KOpOTKOro 3amblkaHust gatymka —50...+50 mB.
B pexvme PABOTA npubop ynpasnsieT BHELIHUM UCTIONMHUTENbHBIM YCTPONCTBOM. BuayanbHbiii
KOHTpPONb 3a paboToi BbLIXOAHOrO YCTPOMCTBA [AWCKPETHOrO TUMAa MOXET OCYLLEeCTBNATLCS
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onepaTtopoM no ceeToauopy «K». 3acBeTka cBeToaModa CUrHanmusMpyeT O MepeBode Bbixoga B
coctosiHne BKIMKOYEHO, a rawenune — B coctosiHne OTKIMHOYEHO.

BHumaHume! lMpu ncnonb3oBaHum aHanoroBoro Bbixoga (BY tuna U wunu Y) ceetognon «K» He
3a[eNCTBOBaH.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexvum NMPOMPAMMWPOBAHUE npegHasHayeH ons 3agaHus U 3anucu B SHEProHe3aBUCUMYHO
namsitb npubopa TpebyeMbix Mpu 3KCnyaTauuyM nporpaMMmpyeMbix napamMeTpoB. 3afaHHble
3Ha4YeHWsl NapaMeTpoOB COXPAHSIIOTCS B MAMATY NpUGopa Npu BbIKIOYEHUN NATAHUS.

Mpumeyanus - 1) MNpu coxpaHeHUN U3MEHEHHbIX 3Ha4YeHu napameTpoB b1-0 n b1-7 BeixogHble

yCTPOICTBa NepeBoasATcs B 6e3onacHble CocTosiHUS, onpeaeneHHble napameTtpamm A1-9 n A2-9. MNpu
M3MEHEHWN ApYyrMx napameTpoB npubop octaetcs B paboyem COCTOSTHUN.
2) 3HauyeHue napameTpa bl-7 onpegensieT TOYHOCTb OTOGpPaKeHWs MHAMKauMM u macwtabupyeT
3HayeHuss U gmanasoHbl napametpoB T, Xp, C1l, C2, Al-2, bl-5 u bl-6. MacwTabupoBaHue
BbIMOSHAETCS MYTEM YMHOXEHUS TEKYLLMX 3HAYEHWI YKa3aHHbIX NapamMeTpoB Ha koadbduLmeHT 107,
rae X — 3HaveHue napametpa b1-7 .

Ecnu B TeueHne 20 cek B pexume NMPOMPAMMUWPOBAHUE He npousBoguTcsi onepauuin ¢
KHOMKamu, Nnpnbop aBTomMaTMYeckn Bo3BpallaeTcs B pexum PABOTA.

B npnbope ycTtaHOBNeHo ABa ypOBHS MPOrpamMMy1poBaHus.

Ha nepBom ypoBHe OCYyLIECTBNSIETCA MNPOCMOTP W UW3MEHEHWEe 3HaYeHuih napameTpoB

perynupoBaHus: yctaBku T u koadduumeHToB Xp, TW, T4, a Takke yctaBok C1 n C2. Bxoa Ha nepBbiii

PN,
YpOBEHb nporpamMmMmpoBaHnA OCYLLECTBNAETCA KpaTKOBPEMEHHbIM Ha)XaTueM Ha KHOMKY

MocnepoBatenbHOCTL paboThbl ¢ MPUOOPOM Ha MEepPBOM YPOBHE MPOrpaMMUpPOBAHMS NpuBEAeHa Ha
pucyHke 6.1.
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PucyHok 6.1 — NocnepoBaTenbHOCTL pa6oTkbl C Npubopom
Ha NepBOM YpPOBHE NporpamMMupoBaHus

Ha BTOpoM ypoBHe MporpamMMMpoOBaHNsi OCYLLECTBASIETCS MNPOCMOTP U Heobxogumoe
n3MeHeHve yHKUMOHaNbHbIX napameTpoB npubopa. PyHKUMOHanbHble napameTpbl npubopa
pasgeneHbl Ha rpynnel A 1 b. B rpynne A HaxogsTcs napameTpbl, onpeaensiowme norvky paboTsbl
npubopa. B rpynne b — napameTpbl, 0TBEevaloLLme 3a HACTPOMKY U3MEPUTENbHON YacTu npubopa.

Mogpo6Hoe onuncaHve napameTpoB nNpusefeHo B MNpunoxexHun B.

Bxog Ha BTOpOM ypoBeHb MpOrpaMMUpOBaHUSI OCYLLECTBSIETCA HaXaTWeM WU yaepXuBaHUEM

krorkm [”1 ve menee 3 c. MocnenoBaTeNLHOCTM NPOLIEAYPLI NPOrPaMMUPOBaHUS MPUGOPa Ha BTOPOM
ypoBHe Ans o6eunx rpynn napameTpoB npueedeHb! Ha puc. 6.2 + 6.4.
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Pexxum
PABOTA

Yoepwueate

o
Se
B

3 cexyHn

38aHUA -

poB

YCTanoBKa aHaYeHnia
AANA NapaMeTpos
rpynne A

(cm. puc. 6.3)

PucyHok 6.2 — NocnepoBaTenbHOCTb paboTbl ¢ npu6opom

YcraHoeka
Koaa exoaa
B npouenypy
HOCTUDOBKM

neor

(o

<

YCTaHoBKa IHaYEHHA
[ANA NapameTpos

i rpynnes b

*{CM. puc. 6.4)

nror

Ha BTOPOM ypOBHe nporpamMmupoBaHusa

[na 3awmTbl NapaMeTpoB OT HECAHKLNOHNPOBaHHO
cnyxat napameTtpbl cekpeTHocTu AO-O u b0-0, B KOTOpbIX yCTaHaBNMBaeTCs 3anpeT Ha U3MeHeHue
napamMeTpoB COOTBETCTBYIOLLEW rPynMbl M MapameTpoB perynuposanus. [Npu yctaHoBrNEeHHOM 3anpeTte
paspeluaeTcsl TONbKO NMPOCMOTP paHee 3afaHHbIX 3HaYEHUN NapameTpoB STUX rpynn.

JocTyn Kk 3TUM napameTpaMm CEeKpeTHOCTU OCYLLeCTBMAETCH TOMbKO Yepe3 KoAbl AocTyna: Ans
rpynnel napameTpoB A kog goctyna 135, ansa rpynnel napameTpos b kog goctyna 246.

BHumaHue! [Ins Bo3BpaTa BCex 3aBOACKMX yCTaHOB
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YCTaHoBKa 3HA4EHWA NapameTpos rpynnel A (oM. puc. 6.2)
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PucyHok 6.3 — NocnepoBaTenbHOCTL paboTkbl ¢ Npubopom
Ha BTOPOM YPOBHEe NporpamMmMuMpoBaHusa (AN rpynnbi napamMeTpoB «A»)
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YCTAHOBKE 3HAYEHWI napameTst rpynnel b (oM. puc. 6.2)
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PucyHok 6.4 — NocnepoBaTenbHOCTL pa6oTkbl ¢ Npubopom
Ha BTOPOM ypOBHe nporpaMmmMupoBaHusa (AN rpynnbl napameTpoB «b»)
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7 TexHuyeckoe obcnyxuBaHue

7.1 TexHuyeckoe obcnyxuBaHne npubopa NPOBOAUTCS He pexe OAHOro pasa B LeCTb MecsiLeB
1 COCTOUT B NPOBEpPKE KpenneHust npubopa, BUHTOBLIX COEANHEHUIA, @ TakKe yaaneHum nbinv u rpsasu
C KNnemMMHuKa npubopa.

7.2 MoBepky Nnpubopa NpoOBOASAT OpraHbl, akKkpeanToBaHHbIE Ha NpaBo nosepku. TpeboBaHus
K NMoBepke, NopsiioK, OCHOBHbIE 3Tanbl NpoBeAeHnsa onpeaensatTcs metogukon MU 3067-2007.

MeToawvka nosepku noctaensieTcs no TpeboBaHMio 3akasyuka.

MeXnoBepo4HbI MHTEpBan — 3 roga.

7.3 lMopsagok AencTBuUin Npu KOCTUPOBKE NpuseaeH B MNMpunoxeHun E.

BHumaHue. HOcTupoBky npubopa [OMKHbl BbIMOMHATL NUUE, MMEKLUME COOTBETCTBYHOLLYHO
kBanudukaumo n Heobxoammoe obopyaoBaHue.

8 MapkupoBka npnbopa

Ha kaxgbii npubop HaHocsATCS:

HaVMeHOoBaHWe NPeanpUsaTUS-U3roTOBUTENS;
0603HauveHne npubopa u ero moamukaumu;

0603Ha4eHne KnaccoB TOHYHOCTH;

n3obpaxeHve 3Haka yTBepPXAEeHUs TUna CpeacTBa U3MepPeEHHs:;
0603HavYeHne HanpsXKeHUs 1 YacToTbl MUTaHUS;

rofl U3roTOBMEHNS;

LUTPUX-KOA, C UHGOpMauuer o npubope.

54



9 YnakoBka npubopa

YnakoBka npubopa npoussoamTcst B cootBeTcTBMM ¢ FTOCT 23088-80 B noTpebuTensckyto Tapy,
BbIMOSTHEHHYIO U3 kopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka nusgenun npu nepecbinke novtov no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue
TpaHcnopTupoBaHue npubopa B ynakoBKe AOMYCKaeTCsl Npu CreayoLwmnx yCrnoBusix:

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

—  OTHOcWTenbHasi BNaXHoCTb Bo3dyxa He 6onee 95 % npu Temnepatype +35 °C u Gonee
HM3KMX TemnepaTtypax 6e3 KoHaeHcaumn Bnarv;

—  TpaHCcnopTUpOBaHWe AoMnyckaeTcsi BCEMU BUAAMU 3aKpbITOrO TPaHCMopTa;

—  TpaHCnopTWpOBaHWe aBMaTPaHCMOPTOM [OIMKHO NPOM3BOAWTLCS B OTannuBaeMblX
repMeTUYHbIX OTCEKax.

XpaHeHue npubopa B ynakoBKe [onyckaeTcsi Npyu cneayoLmnx yCroBusix:

— Temnepartypa okpyxatoLlero Bosgyxa ot +5 go +40 °C;
—  OTHOCWUTEenbHasi BMaXXHOCTb Bo3ayxa He 6onee 80 % npu Temnepatype +35 °C;
—  XpaHuTb Npubop He0BXO0AMMO B KAPTOHHOW Tape B 3aKPbITbiX OTaNIMBaeMbIX MOMELLEHNSX.
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11 KoMnnekTHOCTb

Mpubop 1 wrT.
Macnopt 1 3ka.
PykoBoacTBo no akcnnyatauum 1 k3.
[apaHTUAHBIN TanoH 1 aks3.
MpumeyaHue - Wa3rotoBuTenb oOCTaBnseT 3a coboM MNpaBO BHECEHUS  OOMONHEHWUW

B KOMMMEKTHOCTb n3genus. NonHas KOMNNeKTHOCTb YKa3aHa B nacnopTte KoOHTponnepa.

12 NapaHTUWHbIE 06s3aTenbLCTBa

12.1 WNsroToBuTenb rapaHTUpyeT cOOTBeTCTBME npubopa TpeboBaHusm TY npu cobnogeHun
YCMOBUIA 3KCMNyaTaumn, TPaHCNOPTUPOBaHWSA, XPaHEHNUS Y MOHTaxa.

12.2 MNapaHTUHLIN cpok akcnnyaTaumn 30 MecsueB Co AHA MPOAaXN.

12.3 B cnyyae Bbixoga npubopa n3 CTposi B TeYEHMe rapaHTUMHOIO Cpoka npu cobnogeHum
nonb3oBaTenem yCrnoBUIA 3KCMyaTaumu, TPaHCMOPTUPOBaHNSA, XPaHEHUs U MOHTaxa npeanpusTie
N3roToBUTENbL 06A3yEeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UK 3aMeHy.

12.4 MNopsgok nepegayn U3genys B PEMOHT CoaepKaTcs B MacrnopTe U B rapaHTUNHOM TarnoHe.
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MpunoxeHue A. FaGapuUTHLIN YepTeX Kopnyca npubopa
Nnuesan naHenb Wuta

2)

— o
o
o0 1

000

|
L -

PucyHok A.1 — N'a6apuTHbIN M YCTaHOBOYHbIN YepTeEXUN Kopnyca npubopa
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MpunoxeHne B. CxemMbl nogkno4veHus npndéopa

Ha pucyHke B.1 npuBegeHa cxema knemmHonm konogku npubopa. Ha pucyHkax B.2 - B.12
npuBeaeHbl CXxeMbl NOAKINI0YeHNs npubopa.

BcTpoeHHbIR

Mutanue Bbixogbl Bxopn WNCTOYHWK NMUTaHUSA
| ~7-] [ 12 | 211 [ 2-3 | | | [ +24 B |
[ ~1+ | [ 11 | 1-3 | 2-2 | [ 11 | 1-2 | 1-3 | -24B |

PucyHok 5.1 — KnemmHas konoaka npu6opa

1 (]
1:":»--! —1 Bbixoa X-1 -~ E Buixoa X-1 | — -Un
Bbixog X-2 > % Bbixog X-2
L{Beixo ﬁ_g*'u
O X-3 1 T ~ n
- Bobixop X-3 VD1
PucyHok B.2 — Cxema nogknio4yeHus PucyHok B.3 — Cxema nogknto4yeHus
Harpy3ku k BY tuna P Harpy3ku Kk BY tuna K
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Maza
R2
(47... 68 Om)

c1
0.1x630 B

R1
Bbixog X-1 (5... 20

KOm)
@ Bbixog X-2
Bbixog X-3

PucyHok 6.4 — Cxema noakn4YeHus cunosoro cumuctopa k BY tuna C

R2
. vs1 (47... 68 Om)
Buixog X-1
@ Beixog X-2 [
Beixog X-3 Paza
R1
(5... 20 Ruarp N

KOm) — N

PucyHok B.5 — Cxema nogknto4eHus Kk BY tTuna C agByx Tupuctopos,
NOAKNIOYEHHbIX BCTPEYHO-NapannenbLHo
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Bbixog 1-1

Bbixog 1-3

R1
(47... 68 Om)

C10.1x630 B

Bbixopg 2-2

Bbixog 2-3

R3
(47... 68 Om)

C20.1x630 B

R5
(47... 68 Om)

C30.1%630 B

-H—9 o{l—¢ o||—9

PucyHok 5.6 — Cxema nogknio4YeHUs TPEX CUMUCTOPHbLIX onTonap

Bbixog X-1
+Un

4..

uAn
. 20 MA

Bbixog X-2 ——¢@

— Boixog X-3 H—1—%

Ru -Un

(0... 1000 Om)

PucyHok B.7 — Cxema noakni4yeHusa Harpyskm k BY tuna U
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+Un

Bbixog X-1 ——¢&
uyan [ Bbixog X-2
0..10mA | ' Bpixon X-3

RH “Un
(2... 10 kOm)

PucyHok 5.8 — Cxema noakn4yeHus Harpysku Kk BY tuna ¥

100w | BEIX0A X-1
-+—{__1— Boixog X-2

+6B 4{ Bobixon X-3

PucyHok 5.9 — Cxema nogkni4yeHusa Harpy3km kK BY tuna T

TeBepaoTenbHoe
pene

Bxop X-1
Bxop X-2
Bxopg X-3

TC t

PucyHok 5.10 — Cxema noaKnio4eHUs TepMomMeTpa CONPoOTUBIEHUs
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Bxog X-1 U Bxoa X-1
™ + -
Bxop X-2 Bxop X-2
C Bxoa X-3 — | Bxog X-3
PucyHok B.11 — Cxema nogkniovyeHus PucyHok B.12 — Cxema nogknw4yeHus
TepMoarieKTpuyeckoro npeobpasoBartens aKTUBHOrO AaTyuka

C BbIXOAOM B Buae HanpsikeHua -50... 50
mBunno0...1B

Bxopg X-1
| | Bxopg X-2
Bxog X-3

PucyHok B.13 — Cxema noAakn4YeHUs akTUBHOTO AaT4yunka
€ ToKoBbIM Bbixogom 0... 5, 0... 20 unu 4... 20 MA
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MpunoxeHune B. NMporpammupyembie napameTpbl

MpunoxeHne copgepxut lNepevyeHb nNporpaMMupyembix MapameTpoB npubopa, NpuBEAEHHbIV
B Tabnuue B.1.

Ta6nuua B.1 — NMepeyeHb NporpaMmmMpyembIX NnapaMeTpoB

MapameTtp fonycTtumebie KoMMeHTapum 3aBopckas
O6Go3HaueHue | HasBaHue 3HaveHus yCTaHOBKa
OcHOBHbIe NapaMeTpbl perynvpoBaHusi
T veraska ans M- -999...9999 | [eq. nam.] 30.0
perynsitopa
2 ViHTerpaneHas 0...9999 [ceK] 50.0
NOCTOsIHHas
a AvcddeperumaneHas 0...9999 [cex] 10.0
NOCTOsIHHas )
*
xp Moroca 0.001...9999 | [en. nam] 50.0
nponopunoHasribHOCTH
C1 HwuxHsAs ycTaBka -999...9999 [en. uam.] 29.0
KoMmnapaTopa
C2 BepxHsas ycTaBka -999.. 9999 [en. nam.] 31.0
komnapaTopa

63




MpogomkeHne Tabnuubl B.1

MapameTp DonycTumbie KommeHTapuu 3aBoackas
O603HaueHMe | Ha3saHue 3HayYeHus ycTaHOBKa
F'pynna A. NMapamMeTpbl, onucbiBaloLme NOrMky paboTtbl npubopa
A0-0 MapameTp cekpeTHOCTU Ansi 01 — Pa3pelueHo M3mMeHsITb 01

rpynnel A napamMeTpbl perynmpoBaHus
1 napameTpbl rpynnbl A;
02 — 3anpeLueHo U3MeHATb
napamMeTpbl rpynnsl A,
Npn 3TOM BO3MOXHO U3MEHSTb
napameTpbl
perynupoBaHus;
03 — 3anpeLueHo U3MEeHATb
napameTpbl
perynupoBaHus 1 napameTpbl
rpynnbl A.
*Al-2 30Ha HEYYBCTBUTENbHOCTH 0...999.9
A1l-3 OrpaHuyeHne MakcumarnbHomn 0...100
MOLLIHOCTM
Al-4 Tun M 0 — HarpeBaTenb 0
1 — oxnagutens
Al-5 MNepwog UMM 0...99 10
Al1-8 MwuHumanbHasa anutensHocTs | 6, 10, 20, 50, 75, 100, 120, 150, 200
umnyneca LM 175, 200 [mc]
Al-9 CoctosiHne BY1 npu OFF — BbikntoyeH (0 % MoLHOCTY )
oFF
HencnpaBHOCTH on — BkmtoYeH (100 % moLHoCcTH )
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MpogomkeHne Tabnuubl B.1

MapameTp OonycTumbie KommeHTapum 3aBoackasn
0O603HavYeHne Ha3BaHue 3HavYeHus yCTaHOBKa
A2-1 Pexum paboTbl OFF — BbIKMOYEHO; oFF

yCTPOWCTBA CpaBHEHMUS 01 — npsimow ructepesuc (ans
HarpeBaTens);
02 — obpaTHbIN rucTepesnc (ans
oxnagutens);
03 — N-0bpasHas xapaKkTepucTuka;
04 — U-o6pasHasn xapaKTepucTuka;
A2-9 CoctosiHne BY2 npu OFF — BbikntoyeH (0 % mMoLLHOCTM ) oFF
HencnpaBHOCTH on — BKtoYeH (100 % mowHocTy )
I'pynna b. MNapameTpsbl, onucbiBarolWme U3MEPEHUA U UHOUKALUIO
b0-0 MapameTp cekpeTHocTM | 01 — paspeLleHo N3MeHsITb 01
Ans rpynnel b napameTpbl
rpynnsl b
02 — 3anpeLLeHo U3MeHsITb
napameTpbl
rpynnbl b
b0-5 Pexum 6bicTporo oFF BbIKMOYEH oFF
n3MepeHus on BKITHOMEH
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MpogomkeHne Tabnuubl B.1

MapameTtp DonycTtumbie KommeHTapum 3aBoackas
0O603HavYeHne HasBaHue 3Ha4eHus yCTaHOBKa
b1-0 Kog Tvna patuuka, 01 — Cu 50 (2=0,00426 °C )
pa6oTaloLLiero Ha nepeoM | 09 — 50M (a=0,00428 °C ™)
KaHane 07 — Pt 50 (2=0,00385 °C ™)

08 — 50 (0=0,00391 °C )

00 — Cu 100 (0=0,00426 °C ™)
14 — 100M (a:=0,00428 °C ™)
02 — Pt 100 (0=0,00385 °C ™)
03 — 1000 (2:=0,00391 °C %)
29 — Ni 100 (0=0,00617 °C ™)
30 — Cu 500 (a=0,00426 °C ™)
31— 500M (0:=0,00428 °C ™)
32 — Pt 500 (0=0,00385 °C ™
33— 5000 (0=0,00391 °C %)
34 — Ni500 (0=0,00617 °C ™)
35 — Cu 1000 (a:=0,00426 °C ™)
36 — 1000M (¢=0,00428 °C ™)
37 — Pt 1000 (a:=0,00385 °C ™)
38 — 1000 (¢=0,00391 °C ™)
39 — Ni 1000 (0=0,00617 °C ™)
15 — 53M (a=0,00426 °C %)
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MpogomkeHne Tabnuubl B.1

MapameTtp OonycTumbie KommeHTapum 3aBopackas
0O603HavYeHne HasBaHue 3HaveHus yCTaHOBKa
04 — TXK (L)
20 - TXKK (J)
19 — THH (N)
05 — TXA (K)17 — TN (S)
18 —TMNN (R)
16 — TMNP (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 — HanpsxeHue -50...+50 mB
13 — Hanpsixenue 0...1 B
OFF — BbIKNtOYeH
bl-1 Koppekumsa «caosur -50.0...+50.0 CymmupyeTtcs ¢ 0.0
XapaKTepUCTUKN» N3MEpPEHHBIM
ana Tl 3Ha4YeHneMm
b1-2 KoppeKkumsi «HaknoH 0.900...1.100 M3mepeHHoe 1.000
XapaKTepuUCTUKN» 3HaveHune
ana T1 YMHOXaeTcs
Ha 3afaHHbIn
KO3 bMUMEHT
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OKoH4YaHue Tabnuubi B.1

MapameTtp

O603HayYeHue

HasBaHue

DonycTtumbie
3HaYeHusA

KommeHTapuu

3aBoackas
yCcTaHOBKa

b1-3

Pexvm paboTbl
BbIYMCIIUTENS KBAAPaTHOIO
KOPHS1

oFF

BbIKITHOYEH

on

BKIOYEH

oFF

*b1-5

MokasaHne npubopa Ans
HWXHero npegena
YHUULIMPOBAHHOIO
BXOAHOrO curHana

—999...9999

0.0

*b1-6

MokasaHue npubopa ansa
BEPXHero npeaena
YHUULMPOBAHHOIO
BXO[HOrO curHana

-999...9999

100.0

b1-7

MonoxeHune AecATUHHOM
TOYKM NPU UHANKALN
napameTpoB NepBOro
KaHana

0,1,2un3

Cm. n. 6.2,
[MNpymeyvanne 2

b1-8

Monoca undgposoro
dunbTpa NepBoro KaHana

0.0...30.0

[eq. nam.]

30.0

b1-9

MocTosiHHasa BpemMeHun
umdpoBoro punbTpa
nepBoro kaHana

0...99

[cek]

MpumeyaHue - MapameTpbl b1-3...b1-6 AOCTYNHbLI AN PeAAKTUPOBaHUA, eCrnv Ha BXoae

MCNoNb3yeTcsl YHUULMPOBAHHBIN AaT4MK (COOTBETCTBYET 3Ha4YeHuo napameTpa b1-0 = 06,10...13).
* - OTMeYeHbl NapaMeTpbl, 3Ha4YEeHNS KOTOPbIX MEHSOTCA NPy U3MeHeHun napameTtpa b1-7.
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I'Ipunoxcel-me . CoeanHeHune TepMomMeTpoB CconpoTuBrieHuns
C I'IpVI60pOM no .quxnpOBo,quﬁ cxeme

MpunoxeHne coaepXuUT ONWcaHWe U MPUMEpPbl MOAKMYEHUST TEPMOMETPOB COMPOTUBIEHUS
no ABYXMNPOBOAHOMN CXEMe.

CoeavHeHne TepmomeTpa C NpuUGOpPOM MO ABYXMPOBOAHOW CXeMe MNpov3BOAMTCS B crlyyae
HEBO3MOXHOCTM UCMONb30BaHWS TPEXNPOBOAHOW CXeMbl, Harnpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyaOBaHHbLIX paHEE NPONOXKEHHBIMU ABYXMPOBOAHLIMU MOHTaXHbIMU Tpaccamu.

CneayeTt MOMHWUTbL, YTO MNokasaHWsi npubopa OyayT 3aBUCETb OT WU3MEHEHMUSI COMPOTUBIEHMS
NPOBOAOB NUHUW CBSI3N «TEPMOMETP — Npubop», Npoucxoasiliero noj BO3AEWCTBMEM TeMnepaTyphbl
oKkpyxawowiero Bosfyxa. [ns KoMmneHcauuu napasuTHOrO COMPOTMBIEHUS MPOBOAOB  HYXHO
BbIMOSHUTL CrieayloLine AeACTBUS.

1) Tepep Hayanom paboTbl YCTAHOBUTBL NEPEMbIYKM MEXAY KOoHTakTamu Bxog X-1 n Bxog X-2
KNemMMHUuKa npubopa, a ABYXNPOBOAHYIO NIMHUIO NOAKMIOYNTEL, COOTBETCTBEHHO, K KOHTaKTam
Bxog X-2 n Bxog X-3.

2) TNoaknouuTb K NPOTMBOMONIOXHBIM OT Nprbopa KOHUAM MMHUKU CBA3N «TEePMOMETP-Npubop»
BMECTO TepMOMEeTpa Maras3vH COMPOTUBIIEHUA C KaccoM ToyHocTu He Bonee 0,05
(Hanpumep, P4831).

3) YcTaHOBWTb Ha MarasuHe COnpOTVBMEHUI 3HAYeHne, paBHOE COMPOTUBIIEHUIO TEpMOMETpa
npu Temnepatype 0 °C (B 3aBMCUMOCTM OT TUNa AaTynka).

4) TMopaTb Ha Npubop NuTaHue un Yepes 15—-20 cekyHA NO NokasaHWsM LMgpPOBOro MHAMKaTopa
onpeaenuTb BENWYMHY OTKIIOHEHNs TemnepaTtypbl oT 0 °C no Kaxaomy KaHany u3MepeHus.

5) Bsectn B namsTb npubopa 3HayeHWe KOppeKuun «CABWI XapaKTepUCTUKW» Ans KaHana
(b1-1), paBHOE MO BENMUYUHE NOKa3aHUsIM Npubopa 1 B3SITOE C NPOTUBOMONOXHBIM 3HAKOM.

6) [poBepuTb MPaBWMBHOCTb 3afaHWSA KOPPEKUUW, ANS Yero He M3MEHsSIs 3HavyeHus Compo-
TUBNEHNS Ha MarasuHe, MepeBecTM Mpubop B pPeEXUM W3MEpPEeHUs TemnepaTypbl
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1 ybeamTbes, Y4TO Npy 3TOM ero nokasaHus paeHbl 0,010,2 °C.
7)  OTknounTb NUTaHne ¢ nNpubopa, OTCOeaMHUTb MIUHUKO CBSI3W OT MarasvHa COMPOTUBIEHMWI
1 NOAKMIOYNTL €€ K TepMOMETPY.

Mocne BbINOMHEHNS yka3aHHbIX AENCTBUI NPUGOp roToB K AanbHelwen paboTe.
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MpunoxeHue [1. Bo3MOXHble HeUCNPaBHOCTHU
M cnocoObl UX yCTpaHEeHMUA

B tabnuue 0.1 npeacrtasneHbl BO3MOXHble HENUCNPAaBHOCTU U cnocobbl nx yCTpaHeHuA.

Tabnuua 0.1
lNMposiBneHune Bo3moxHas npuunHa Cnoco6 ycTpaHeHus
Ha nHguu- Al dE Oannble B AL ewwe He roToBbl | Mopoxaatsk 2...3 cek
katope oo H Temnepatypa xonogHoro cnasi | NpoBepuTb TemnepaTypy OKpyXatoLLero
B pexume ’ BbILLE JONYCTMMOM (Neperpes BO3ayxa (He AormkHa npesbiwate 50 °c)
PABOTA npu6opa)
OTOGPa)Ka' ool Temnepatypa xonogHoro cnasi | NpoBepuTb TemnepaTypy OKpyXatoLLero
foTcs: ’ HWXe JOoMyCTUMOW BO3ayxa (He JormkHa ObiTb Hke +1 OC)
(nepeoxnaxgeHune npubopa)
HHHH BbluncneHHoe 3HaveHne CepuTb Kof AaTunka B napameTtpe b1-0
BXOHOW BENUYMHBI BblLLe ¢ haKkTU4YecKku NoacoeanHEHHbIM
JonycTumoro npegena JaT4nKkom
LLLL BbluncneHHoe 3HayeHne CepuTb KoA AaTunka B napameTtpe b1-0

BXOAHOMN BEMUYMHbI HIDKE
ZAonycTMMoro npegena

C (haKTU4eCKn NoacoeanHEHHbIM
OaTYNKOM

O6pbIB UK KOPOTKOE
3aMblkaHUe YHUBEPCanbHOro
patyuka 4...20 mA

MpoBepuTb paboTocnoco6HOCTL AaTyMKa
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MpogomkeHue Taénuubi .1

MNposBnexHue Bo3MoxHas npuymHa Cnocob6 ycTpaHeHus
I- -/ O6pbIB TepMOMeETpa MpoBepuTb paboTOCNOCOBGHOCTL AaTumnka
COMPOTUBIEHNS NN
TEPMO3NEKTPUYECKOTO
npeobpasoBarens.

[ns yHnduumposaHHoro
patymka 0...1 B curHan Ha
BXoAe npubopa npesbilaeT
1,1B

KopoTkoe 3amblkaHne MpoeepuTb paboTocnocobHOCTL AaTumKa
TEPMOMETPA CONPOTUBIIEHNSI

]
£3
£
[x]

HC BbluMcneHHoe 3HayeHue Bbille V|3MeHVITvb pa3psAHOCTb MHAMLMPYEMbIX
ZAOonycTMMoro npeaena 3HaYeHui

MHOMKaLMN

lo BbluMCneHHOE 3HaYEHUE HIKe
ZJonycTumoro npeaena
NHOMKaLMN
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MpogomkeHue Taénuubi .1

MposiBneHue

Bo3moxHas npuinHa

Cnocob6 ycTpaHeHus

3HaveHne
Temneparypbl Ha
VHAMKaTOpe B pexunme
PABOTA He
cooTBeTCcTBYyeT
peanbHon

HeBepHbIN ko4 TMNa gaTynka

B napameTtpe b1-0 3agaTb kog,
COOTBETCTBYIOLLMIA UCNOSNb3YEMOMY
aatyuky (cMm. MpunoxeHwe B)

BeepneHbl HeBepHble 3Ha4YeHnA
«caBura xapaktepuctmkm» u
«HAaKINOHa XapakKTepUCTUKU».

B napameTtpe b1-1 yctaHoBuTb 0.0, B b1-
2 yctaHoBuTb 1.000 (cM. MpunoxeHne B)

Mcnonb3ayeTcs gByxnpoBoaHast
cxema coeguHeHusi npubopa ¢
OaTYNKOM

Mpoussectn coeamHeHne no 3-x
NPOBOAHON CXeMe MM BOCMOSb30BaTHCA
pekomeHgaumsamm (cMm. Mpunoxerwue IN.

[JenctBme anekTpoMarHMTHbIX
romex.

OKpaHMPOBAaTb MUHMIO CBA3W [aTuuKa C
npnGopoMm, aKpaH 3a3eMnUTb B OAHOM
TOYKe.

Ha wHgvkaTope npu
HanM4mu TOKOBOTO
curHana
oToBpaxaTcs Hynm

HeBepHoe nopkntoyeHue
Aatuumka K npuéopy

[MpoBepuTb CXeMy NOAKMIOYEHNS AaTunka
(cm. Mpunoxenue B).

MpoBepuTb HanpsxeHne NUTaHWs
AaTtyvka

Mpwn Harpese
Temnepartypa
yMeHbLUaeTcst 1 npu
oxnaxaeHum
yBenuunBaeTcs

HeBepHoe coeanHeHne
npubopa c Tepmonapou

M3mMeHUTb NonsApHOCTL MOAKMIOYEHUS!
Tepmonapsl (cM. MpunoxeHne bB)

HeBepHO BbINOMHEHO
noacoegnHeHue
NCNOJTHUTESTbHOIo MexaHun3ama

MpoBepuTb NPaBUILHOCTb
NOACOEANHEHUSA UCTIONHUTENBHO
MexaHu3ma
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OkoHu4aHue Tabnuua .

1

MNposBnexHue Bo3MoxHasa npuymHa Cnoco6 ycTpaHeHus
[Mpu Harpese HeBepHoe coeanHeHne M3MeHWTb NONSAPHOCTb NMOAKIIOYEHUS
Temnepartypa npubopa ¢ Tepmonapon Tepmonapbl (cM. MpunoxeHve b)
yMeHbLUAeTCs 1 nNpu
oxnaxaeHum
yBenMumBaeTcs

He paboTaet
BbIXOHOE YCTPOMCTBO

3apaH HeBepHbI peXxum
paboTbl YCTPOMCTBA CPaBHEHUS!

3apatb B napameTtpe A2-1 Tpebyemblii
pexum pabotbl (cMm. Mpunoxexve B)

BbixogHoe
YCTPOWNCTBO HEe
cpabaTbiBaeT npu
[OCTUXEHUN
3afaHHbIX rpaHnLy

3agaH HeBepHbIN pexum
paboTbl YCTPOWNCTBA CpaBHEHUS

3apaTtb B napameTtpe A2-1 Tpebyembiii
pexum paboTbl (cm. MpunoxeHne B)

HeBo3moxHO
N3MEHUTb 3HaYEeHNs
napameTtpos M-
perynsTtopa u
ycTponcTea
CpaBHeHUsi

BbicTaBneHa 3awmTa ot
MN3MEHEHMS YyCTaBOK

3apaTtb B napameTtpe AO-0 3HaudeHne 01
unn 02 (cm. Mpunoxexve B)

Henb3s n3aMeHnTb
napameTpb! rpynnsl A

n(unu) b

BbicTaBneHa 3awuTa ot
M3MEHEHUSI YCTaHOBOK

B napametpe A0-0 1 b0-0 3agaTb 01
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MpunoxeHue E. OcTupoBka npubopos

E.1 O6wme yka3zaHusA

|'OCTVIp0BKa OOMKHa  MPOU3BOAMTBECA  TOMbKO  KBanuMUMPOBaHHLIMU

cneuuanuctamum

MeTpPOoJIorM4eckmnx CJ'Iy)K6 npu yeBenuyeHnn norpelHoCT usaMepeHnsa BXOAHbIX NnapamMeTpoB CBepx
YCTaHOBIEHHbIX 3HaYEeHUN. |-|p0I/I3BO,D,I/ITCFI IOCTUPOBKa TOJIbKO aHasioroBbiX BbIXO40B. YHMBepcaanble
BXoAbl npm6opa o6napaloT BbICOKOW TOYHOCTbIO n3MepeHna n He Tpe6yr0T IOCTUPOBKMW.

E.2 FOcTupoBKa BbIXOAHbIX LubpoaHanoroebiX npeo6pasoBaTtenen «napameTp-

Tok» 4...20 MA (Bbixog Tuna W)

MoaknounTe K toCTUpPYyEeMOMY BbIXody Harpysky RH, u
BoNMbTMeTp cornmacHo puc. E.1. B kavectBe RH MOxHO
ncrnonb3oBaTb  MarasuH  conpotuBrieHui  P4831  wmm
nopobHbIM eMy C KnaccoMm ToyHocTM He 6Gomee 0,05, a
Ka4yecTBe BOMbTMETPA — NpuBOp C KIMAaccoM TOYHOCTU He
bonee 0,05, Hanpumep B1-12. YcTaHOBMTb Ha MarasviHe
3HayeHue conpoTtusneHns 500,00 Om.

MopaTb nuTaHue Ha npubop. Ha undpoBom nHgukaTope
npubopa oTOOpasnTCA Tekylee 3HayYeHne U3MepsemMon
BenuumHbl. Mpubop Haxogutcs B pexxume PABOTA.

lOcTpoBka 3aknovaeTcs B nogdopke koadULMeHTOB
AN MMHUMarnbHOMO ¥ MaKCMMarbHOro 3HaYeHUsi BbIXOAHOMO
TOKa.
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HOcTpoBKa MMHUMaNbHOro 3Ha4yeHUs (4 MA) BbIXOQHOIO TOKa:

1)

2)
3)

4)

5)

Bowvtn B pexum 3agaHus kopa nyTem HaxaTus W ygepXaHua He MeHee 3 CeKyHA

KHOMKU

NN
3agaTtb KHOMKamu E 1 ™! 3HayeHue kona tocTmpoBku — 200;

near,;
HaxaTb KHOMKY . Ha uudppoBom uHamkatope npubopa nosiBUTCA 3HadYeHWe napameTpa
noabopa, CoOOTBETCTBYIOLLEE MUHUMANbHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOIO TOKa;

KHOMKamm A 7] 2 Ha nn 7

LieBol NaHenu npubopa ycTaHOBWUTL Takoe 3HAYeHUe napameTpa
nogbopa Ha wHoukaTope npubopa, 4TOObl MageHue HanpshkeHust Ha  marasviHe
conpoTtuenexuii beino pasHo 2,00+0,02 B (4To cooTBETCTBYET MUHUMANbHOMY TOKY 4 MA).
OT0 3Ha4YeHne KOHTPONMPYeTCsi N0 NokasaHusiM BofnbTMeTpa B1-12;

HaXkaTb KHOMKY eor], Mpubop neperigeT B pexum PABOTA.
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HOcTupoBka MakcumanbHoOro 3Ha4eHus (20 MA) BbIXOAHOIO TOKa:

1)

2)
3)

4)

5)

BoiTn B pexum 3agaHus Koga NyTeM HaxatTua W yaepXaHuss He MeHee 3 CeKyHA
kHomku [

2 [z
3afaTtb KHOMKamu IZ 1 ™! 3Hayenve kopa tocTMpoBku — 201;

nPar,
HaXaTb KHOMKY . Ha LlI/Id)pOBOM MHOUKaTope r|p|/|60pa NnoABUTCA 3Ha4YeHne napameTpa
non,6opa, COoOoTBeTCTBYIOLIEE MUHUMAlNTbHO BO3MOXHOMY 3HAa4YE€HUIO BbIXOQHOIO TOKa;

KHOMKamu A " Y Ha n

LeBol NaHenu npnbopa yCTaHOBWTL Takoe 3HayeHue napameTpa
nogbopa Ha wHAMKaTope mnpubopa, 4TOObl MNajeHue HanpskeHWs Ha MarasviHe
conpoTuBneHuii 6uino pasHo 10,0+0,1 B (4To cooTBETCTBYET MakcumanbHOMY TOKy 20 MA).
3T0 3Ha4YeHNe KOHTPONUpyeTCs Mo Noka3aHusiM BonbTMeTpa B1-12.

HaxaTb KHOMKY el Mpnbop nepenget B pexkum PABOTA.

10,00 B

L

B1.12
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E.3 lOcTtupoBka BbixogHbIx uudpoaHanoroBbix npeobpa3oBaTtenen «napamMmeTp-
HanpsokeHue» 0...10 B (Bbixop Tuna Y)

MoakniounTb K toCTUpyeMoMy BbIxody Harpy3ky RH, n BonmbTMmeTp cornacHo pucyHky E.2. B
kayectBe RH MOXHO Mcnonb3oBaTb MarasvH conpotuBneHni P4831 unun nogobHbI emy C Knaccom
TOYHOCTM He Gonee 0,05, a kayecTBe BONMbTMETpa — NpMOOP C KNaccoMm ToYHOCTU He Gonee 0,05,
Hanpumep B1-12. YcTaHOBUTbL Ha MarasuHe 3HadeHue conpoTtuenenms 2000,00 Om.

Mogate nutanve Ha npubop. Ha umdpoBoM uHAMkaTope npubopa oTobpasuTcs Tekyliee
3HayeHne n3amepsiemMon BenuunHel. MNprubop Haxoautes B pexvme PABOTA.

|'OCTVIpOBKa 3aKn4aeTca B non,6opKe KO3 PULMEHTOB AN MUHUMASIBEHOIO U MakCcMmaribHOro
3HaYeHuns BbIXOOQHOIO TOKa.

Pags

OO
efele

R=2000,00 Om
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B1-12
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lOcTupoBka MMHMManbHoro 3Ha4yeHus (O B) BbIXOAHOro HanpspkeHUs:

1)

2)
3)

4)

5)

Bovitn B pPexnuMm 3ajaHuAa Koda nyTeM HaXatua U yaepxaHua He MeHee 3 CeKyHa

KHOMKN

Ay
3apaTb KHoMKamun IZ 1 ™| sHauenme kopa tocTuposkn — 200;

near,;
HaxaTb KHOMKY . Ha undposom mHamkaTope npuGopa nosiBUTCA 3HaYeHue napameTpa
noa6opa, COOTBETCTBYOLLEE MUHUMATBEHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

A M -

KHOMKamu " Ha nvueBoV NaHenn nNpubopa yCTaHOBUTL Takoe 3HayYeHne napameTpa
nogbopa Ha wHAMKaTope npubopa, 4TOObl MNajeHue HanpskeHus Ha MarasviHe
conpotuBneHMn 6Gbino  paBHo 0,00+0,02 B (4To COOTBETCTBYET MUHWMAarbHOMY
HanpsihxeHuto 0 I%aro 3Ha4yeHne KOHTPONMpyeTCst MO MoKasaHMsaM BofbTMeTpa B1-12;

HaXkaTb KHOMKY eor], Mpubop neperigeT B pexxum PABOTA.

LS

B1-12
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lOcTupoBka MakcuMansHoro 3HauyeHusi (10 B) BLIXOAHOrO HaNpsHKeHUs:

1)

2)
3)

4)

5)

BoiiT B pexuMm 3adaHus Koda MyTeM HaxkaTus U yaepxaHuss He MeHee 3 ceKyHa
KHOMKU IE

S b YA
3agath KHOMKamu IZ " [V 3HaveHVe Koaa ICTUpoBkM — 201;

near,;
HaxaTb KHOTKY . Ha undposom nHamkatope npubopa nosiBUTCA 3HadYeHUe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATTBLHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

Ay 7
KHOMKamu " Ha nuueBol NaHenu npubopa yCTaHOBUTL Takoe 3HayYeHne napameTpa
nogbopa Ha wHAoukaTope npubopa, 4TOObl MageHue HanpskeHuss Ha  marasvHe
conpoTtuenennii 6eino pasHo 10,0+0,1 B (4TO cOOTBETCTBYET MaKCUManbHOMY HamnpsiKeHUo
10 B). 370 3Ha4YeHWe KOHTPONMPYyeTCs Mo NokasaHusiM BonbTMeTpa B1-12.

HaXkaTb KHOMKY b | Mpubop neperget B pexkum PABOTA.

10,00 B

L

B1.12
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MpunoxeHune XK. ABTomaTnyeckasa Hactpomka NMUO-perynartopa

3agaven asTomatumdeckon HacTtpoumku [MUO-perynatopa (AHP) sBnsietcs onpegenexve 3a
KOpPOTKOE BpEMS €ero napamMeTpoB Ha OCHOBE aHanv3a peakumnm obbekTta perynupoBaHust Ha
BO3MyLUAlOLWMe BO3AeNCTBMS. NpoLecc aBTOMaTUYeCKOW HacTPOMKMN NPOXOAMT HEMOCPEACTBEHHO Ha
obbekTe, MOITOMY [Ansi €e OCyLecTBeHuss HeobxoavMmo npeaBapuTenbHO CKOHGUIypupoBaThb
npubop C MNOAKMIOYEHHBIMW K HEMY AaTyMkaMu W WUCMOMHWUTENMbHBIMU MexaHu3mamu. [lpu aTom,
ycnoeusi, B KOTOpbIX npoBoautca AHP, AomKHbl ObiTb MakcumanbHO NpubnKeHbl K peanbHbIM
YCNOBMSIM 3KCMnyaTaumm obbekTa, B YaCTHOCTW, PEKOMEHAYETCS BbICTaBUTb 3HAYEHUE yCTaBKu (CM.
n. 6.2.), MakcMmanbHO NpubnKeHHoe K paboyen.

ABTOMaTM4eckas HacTpolka 3aknoyaeTcs B ABYX MocfefoBaTenbHbIX dTanax packavynBaHus
obbekTta perynupoBaHuss B obnactm yctaskm B npegenax (Tyct+2) u (TycT-2) nytem nogauu
MakcumanbHoro ynpasnstoLyero Bosgencraus. MNpouecc AHP npuseaeH Ha pucyHke X.1.
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PucyHok X.1 — AHP npu6opa, paboTatuero B pexxmme HarpeBaTens

[ns 3anycka AHP Heo6xoaMMo BbINOMHUTL Onepaumu, ykaszaHHble Ha pucyHke 2K.2. B npouecce
BbIMOSIHEHUST aBTOMAaTWYECKOW HacTpoOWKu MpubOop MOoMepemMeHHO MHAMUMPYET 3Tan, Ha KOTOpOM
Haxogutcst AHP, 1 Tekyllee 3HaveHve perynmpyemoro napameTpa. 1o 3aBepLueHnio aBToMaTU4eckon
HaCTpPOWKN Bce paccyuTaHHble napameTpbl MNU[-perynstopa COXpaHATCA B 3HEProHe3aBMCUMOW
namsaTu npubopa, a BbIXOAHbIE YCTPOWCTBA NEPEBOAATCA B Ge3onacHble COCTOsHUSA, onpedensembie
napametpamu A1-9 n A2-9 (cm. n. 6).

BHumaHue! Ecnu B npouecce AHP 3HaueHve perynupyemol BenuuduHbl BbIXOQUT 3a npegensl
N3MepeHns AaTyvka, Ha MHAMKaTope BbicBeTUTCH Err.
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PucyHok X.2 — NocnepoBaTenbHOCTbL 3anycka U nHaunkauun AHP
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MpunoxeHune U. PyyHasa HacTpouka NMUO-perynaTopa

[MpuBeaeHHbIN HKe MeToA MO3BONSIET onpeaenuTb NpUbnuanTenbHble NapamMeTpbl AN PyYHOW
HacTpoWkun perynatopa. OTo 6biBaeT HeobxoAMMO B cryyae, ecnu npoBefeHve NpeaBapuUTenbHON
HacTpOWKuN B aBTOMaTUYECKOM PeXxnme HeaonycTUMo.

[MapameTpbl perynupoBaHusi onpeaensioTcs Ha OCHOBE MEepPexOofHON XapaKTepuCTUKM obbekTa
perynupoBaHns. Ons CHATMS MEepexOfHON XapaKTepUCTMKM OOBEKT BbIBOAAT B pabouyio obnacTb
B PyYHOM pexume, JOXMAATCA cTabunusaumn perynupyemon BenuuMHbl U BHOCHAT BO3MYLLEHWEe
M3MEHeHWEM Ynpaensilowero Bo3fencTBus Ha AY. CTpoAT rpadvk 3aBUCUMOCTU  U3MEHEHUs
perynupyemon BenuunHbl OT BPEMEHM (CM. pUCyHOk .1).

>
Tafmmmbkomfoceaaaooos

T1

PucyHok U.1

84



Mcnonb3ys rpaduk, BeIMUMCASIOT:

s =t1—T,
Voh = (Tz - Tl) / (tOG X AY),
Ty=4x7T,

Xp =2 xTyx Vop;
Tn =Ta x [0,1...0,25],

roe
Xp — nornoca nponopLMoHanbHOCTH, [ea. uam./%];
T . — NOCTOsIHHas 3anasgbiBaHus, [C]

tos — MOCTOsIHHas BpeMeHn o6bekTa, [C];

Voo — MakcumarnbHasi CKOPOCTb M3MEHEHWUS PEryNUPYeMON BENUYMHBI MPU U3MEHEHUN 3afaHust
Ha OAUH NpoLeHT, [ea. uam./(c-%)];

T, — WHTEerpanbHas nocTtosiHHasg, [c];

Ti1 - HavanbHOe 3HayeHue, [eq. uam.];

T, — ycTaHOBMBLUEECS 3HAYEHWE perynupyemMon BenuymnHbl, [ed. nsm.];

AY — n3MeHeHuve ynpaBsnstoLwero Bo3gencTams, [%].

Tn  — AuddepeHumnanbHas NocTosiHHas, [c].
KoHkpeTHoe 3HaueHue T onpefdenseTcs C Y4Y4eTOM peanbHbIX YCIOBWIW  3KChnyaTauun
1 XapaKTePUCTMK UCMONb3yeMblX TEXHUYECKMX cpefcTB. [ns Toro, 4Tobbl onpeaenuTb onTUMarnbHoe

3HavyeHve T, HeobXoAMMO COMocTaBUTb paboTy CUCTEMbI B pearbHbIX YCIIOBUSAX 3KCMyaTaumMu npu
OBYX-TPeX pas3nuyHbIX 3Ha4YeHUAX MHoXUTens (Hanpumep, 0,1; 0,15 un 0,25).
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INucT pernctpaunm nameHeHUn

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