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HacTosiwmii [OKYMEHT SABRAETCA penpe3eHTaTMBHLIM BapuMaHTOM PYKOBOACTBa Mo
akcnnyatauun TPM10, uaeHTUYHBIM MO cCOAEepXaHWK 3TanoHy pyKoBoAcTBa Mo
akcnnyaTauun KYB®. 421210.002 P3, npowepwemy cepTudukauuio B KOMMNEKTe C
npu6opom B PeaepanbLHOM areHTCTBE N0 TEXHUYECKOMY peryriMpoBaHUIoO U MeTPOnorum.




BBepneHue

HacTtosiiee PykoBoacTBO MO aKCMnyaTauMu  NpefHasHayeHo  Ans  O3HAKOMIEHWs
obcnyxuBatoLLero nepcoHana ¢ yCTpoWCTBOM, MPUHLMIOM OEUCTBUS, KOHCTPYKUMEN, TEXHUYECKOMN
aKcnnyataumen u - obcnyxusaHnem  uameputens  [A[-perynatopa  MUKPONpPOLLECCOPHOro
ofHokaHanbHoro TPM10 ¢ yHvBepcanbHbIM M3MepUTENbHbIM BXOAOM (B AanbHEWleM Mo TeKCTy
MMEHYEMOro «npubop»).

MpuBop BbINyCKAETCS COMMacHO TEXHUYECKUM YCIOBUSIM M UMEET Aeknapaumo cootsetctaus TP TC.
MpuBop 3aperucTpypoBaH B '0CyAapCTBEHHOM PEECTPE CPEACTB U3MEPEHUIA.

Mpunbop cooteetcTByeT FOCT P 52931-2008 1 OTHOCMTCH K M3AENUAM FrOCyAapCTBEHHOW CUCTEMbI
NMPOMBbILLMEHHbIX MPUGOPOB 1 CpeacTs aBToMaTusaumn. Mpy 3TOM, MO YCTOMYMBOCTM K SNEKTPOMArHUTHbLIM
BO3[ENCTBUAM 1 MO YPOBHIO M3MyYaeMbIX paavornoMex npubop cooTBETCTBYET 060pyaoBaHUto knacca A no
MOCT 51522-1999 (M3K 61326-1).

Mpunbop obnagaeT ynyylleHHbLIMU MO CPABHEHMIO C NpeablayLLe Cepuein xapakTepucTukamu:

®  BbICOKas NOMEXOYCTONYMBOCTb K IEKTPOMAarHUTHbIM BO34ENCTBUAM;

e yBENMWYEHHbIN CPOK rapaHTUW, FapaHTUIHbLIN CPOK OBCNyXMBaHWS cocTaBnsieT 5 ner;

e  [OBbILEHNE YHMBeEpcanbHOCTU npubopa, nossonslee 6Gonee rMBKo WCNONbL3OBATL
npnbopbl M YMEHbLUUTL X HOMEHKNATypy 3a CYET UCNONb30BaHWS:
" yHMBEpPCanbHOro BXoAa;
*  BCTPOEHHOTO WCTOYHMKA HanpshkeHuss 24 B Ons nutaHus akTUBHbLIX [OaTyMKOB,

BbIXOAHbIX aHanoroBbIx ycTponcTts (LIAM) unm apyrnx HAU3KoBonbTHbIX Lienen ACY;

®  NCMOMb30BaHWE YCOBEPLLUEHCTBOBAHHON MaTematuyeckon mogenu [MU[-perynstopa wu

aBTOHACTPOWIK.

Mpubopbl BbIMyckatoTca knacca TovHoctn 0,25; 0,5. Kmacc TOYHOCTM 3aBUCUT OT Tuna
noAKIoYaemMoro BHeLHEro AaTyvka.
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MpuGop wu3roTaBnMMBaeTCs B PasfMuHbIX MoaudMKauusax, OTnMYalowumxcsa Apyr OT Apyra
KOHCTPYKTMBHBLIM WUCMOMHEHWEM W TUMOM BCTPOEHHbIX BbIXOAHbLIX YCTpoWcTB. WHdopmaums o
moamdmkaummn npubopa 3almdpoBaHa B KoAe NOSHOTO YCIIOBHOTO 0603HayYeHus:

TPM10 - X. ¥. XX
I'Fun npwbopa
| KOHCTPYKTMBHOE MCNONHEHHE
| 0603Ha4eHMe NeperYHOro npeobpasoearens
[Tnn BCTPOEHHbEX BLIXOMHLIX YCTPORCTE
KOHCTPYKTUBHOE UCNOMNHEeHue:
H —  KOpnyc HacTeHHOro Kpennexus ¢ paamepammn 130x105x65 MM 1 cTeneHblo 3awmTbl IP44;
L1 —  KOpnycC WMUTOBOro KpenneHus ¢ pasmepamn 96x96x65 MM 1 CTENEHbIO 3alinTbl CO CTOPOHbI
nepegHen navenu IP54;
W11 -  kopnyc WmMTOBOrO KpenneHus ¢ pasmepamm 96x96x47 MM M CTENEHbIO 3aluUTbi CO CTOPOHbI
nepegHen navenu IP54;
L2 —  KOpnyc LWMTOBOro KpenseHus ¢ pasmepammn 96x48x100 MM 1 CTeneHbio 3aLmTbl CO CTOPOHbI
nepegHen nanenu IP54.
il _ xopnyc ¢ pasmepamu 90x72x58 mm ans yctaHoBku Ha DIN-peliky u cTeneHbio 3alwmTbl CO

CTOPOHbLI NepeaHewn naHenu 1P20.

FabapuTHbIe YepTeXM kopnycoB NpubopoB NpuseaeHs! B MpunoxexHun A.
Y — yHuBepcanbHbI N3MepUTEnbHbIN BXOS,.



Tun BCTPpOEHHOro BbIXoAHOro yctpoucTtaa (BY):

O6o3HavyeHue
Tun BbIXOQHOrO 3NeMeHTa TexHM4yeckue napamMeTpbl
BbiXxoga
P KOHTAKTbI BMEKTPOMAFHUTHOTO pene Tok He Gonee 4 A npu HanpsbhxkeHun He Gonee
250 B (50 'u)
K OnTtonapa TpaH3ucTopHasi MocTosiHHbIN TOK He Gonee 400 MA npu
n-p-n-tuna HanpshkeHun He bonee 60 B
T Bbixog onst ynpaBneHuns BHeLHUM BbixogHoe HanpspkeHne 4...6 B, NOCTOSAHHBIA TOK He
TBEPAOTENbHBLIM pene 6onee 25 MA
c OnTonapa CUMUCTOpHAS Tok He 6onee 50 MA npy NepeMeHHOM HanpspKeHUN
He 6onee 250 B (50 N'y)
Tok He 6onee 50 MA (Ha Kaxayto onTonapy) npu
c3 Tpy onTonape! cuMMCTOpHBIe nepeMeHHom Hal‘lpﬂ)K(eHMM He )éonee 250pg)(58 u)
" LLAM «napameTp — Tok» MocTosiHHBIN TOK 4...20 MA Ha BHELLUHeN Harpyske
He 6onee 1 kOm, HanpsixeHue nuTannsa 12...30 B
MocTosHHoe HanpspkeHve 0...10 B Ha BHeLUHe Harpys-ke
y LIATI «napameTp — HanpspkeHue» He MeHee 2 KOM,pHanpﬂ)KeHme nutaHuna 16...30 B P

Mpumep 3anvcu o6o3HaveHns npubopa B AOKYMEHTaUMU Apyroi Npoaykumum, rae oH MoXeT GblTb
NPUMEHEH:
UsmepuTtens NMUA-perynaTop MMKponpoLeccopHbii ogHokaHanbHbin TPM10-H.Y.PK

Mpumep 3anuncm o6o3Ha4eHus npubopa npu ero 3akase: TPM10-H.Y.PK

Mpn 3TOM  M3roToBNEHMIO M  NOCTaBke nognexut  wusmeputens  [O-perynsaTtop
MUWKPOMPOLLECCOPHbIN OfHOKaHanbHbIi TPM10 B kopryce HacTEHHOro KpenneHusl. Tun BCTPOEHHbIX
BbIXOZHbIX YCTPOWCTB — perne 3nekTpoMarHUTHOe 1 TpaH3ucTopHas onTonapa.

5




1 HasaHauveHue npnbopa

Nameputens MWO-perynstop MUKPONPOLIECCOPHBIA  ofHOKaHanbHbin TPM10 coBmecTHO c
nepBMYHbIM NpeobpasoBaTtenemM (O4aTyvMkoM) MNpeaHas3HayeH Ans W3MepPeHUst U perynvpoBaHus
TemnepaTtypbl U ApyrMx duU3nYeckux napameTpoB, 3HAYEHWE KOTOPbIX BHELIHWM OaTYMKOM MOXET
6bITb NPe06pPa3oBaHoO B CUrHasIbl MOCTOSIHHOIO TOKA MIW HaNPSHKEHWS.

Mpubop MOXeT WuCnonb3oBaTbCH AN WU3MEPEHUss U PEryrnvpoBaHUs  TEXHONMOMMYECKUX

napameTpoB B Pa3fNyHbIX OTPACHSX NPOMBbILLIEHHOCTW, KOMMYHAIIbHOTO U CEeMNbCKOro X03ancTBaa.
Mpubop MoxeT ObITb MNPUMEHEH Ha MNPOMbIWMEHHbIX OObeKkTax, MOAKOHTPOMbHbLIX
PoctexHaasopy.
Mpubop no3sonseT ocyLecTBNATL cneaytoLme dyHKLMK:
®  uy3MepeHvie TemnepaTypbl MK ApYrMxX PU3NYECKUX BEMNYUH (JaBMNeHns, BNaXXHOCTW, pacxoaa,
YPOBHA W T.N.) B OOHOW TOYKE C MOMOLLUbIO CTaHAApPTHOTO AaTyvka, MOAKMIOYaeMoro K
yHMBepcanbHOMy Bxody npubopa;
®  perynupoBaHue nsmepsieMon BEMNYMHBI no  MponopLMOHanbHO-MHTErpanbsHo-
anddepeHumansHomy (MWL) 3akoHy;
® oTobpaxeHuMe TeKylero u3MepeHWss Ha BCTPOEHHOM CBETOAMOAHOM  LdpOBOM
nHavKaTope;
®  apTOMmaTtuyeckoe onpegenexune koadduumeHTtos NNO-perynsTopa (aBTOHacTpoKKa);
®  opmvpoBaHue ynpaBnsloLLEro BO3AeWCTBUA Ha Bbixoge 1 € MOMOLUBIO BbIXOAHOIO
aHanoroBoro curHana (Mpy MCMonb30BaHUM B KavyecTBE BbIXOQHOMO YCTPOWMCTBa LmMdpo-
aHarnoroBoro npeobpasosatens (LAM)) wnu wmpoTHO-umnynbcHon Mmogynsumm (LUAM)
(Npu ncnonb3oBaHUM ANCKPETHOrO BLIXOAHOMO YCTPOWCTBA);
®  opmupoBaHne Ha Bbixoge 2 OONOMHWTENBbHOrO  cWrHana  ynpasneHus  no
ABYXMO3NLIMOHHOMY 3aKOHY MInn curHana «Asapusiy.
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2 TexHU4YeCKMe XapaKTePUCTUKN U YCIIOBUA IKCNNyaTauum

2.1 TexHU4YecKne xapakTepucTUKu npubopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKN Npubopa npueeaeHsl B Tabnuuax 2.1 - 2.3.

Ta6nuua 2.1 - XapakTtepuctuku npubopa

HanmeHoBaHue 3HayeHue

[ranasoH nepeMeHHOro HanpsKeHWs NUTaHUS:

HanpsbkeHne, B 90...245

vyacrtoTa, 'y 47...63
MoTpebnsiemas moliHocTb, BA, He 6onee 7
Hanps»pkeHne BCTPOEHHOIO UCTOYHMKA MUTaHUSA NOCTOSIHHOIO Toka, B 24 2,4
MakcumanbHO 4oNYCTUMbIV TOK BCTPOEHHOIO MCTOYHMKA MUTaHus, MA 80
KonunyecTtBo kaHanos 1
Bpewmsi onpoca Bxoaa:

TEPMOMETPbI CONPOTUBIIEHNS, CEK, He Bonee 0,8

TepMoaneKkTpuyeckie npeobpasoBateny 1 yHUMUMpOBaHHbIE

curHanbl MOCTOSIHHOMO HarpsiXeHUst U Toka, Cek, He Gornee 0,4

YHUDULMPOBAHHbIE CUIHArbI MOCTOSIHHOMO HaMPSPKEHNUS U TOKa B

npubopax c KOHCTPYKTMBHbBIM mcnonHeHveMm LL11, cek, He Bonee 0,1
lMpenen oCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU U3MEPEHUM:

TepmoanekTpuyecknumu npeobpasosartenamu, % +0,5

TepMOMeTpamm CONMPOTMBIIEHUS U YHUPULIMPOBAHHBIMW CUrHanamu

NOCTOSIHHOIO HaNpPshKeHus 1 Toka, % +0,25




OKOHYaHue Tabnuubl 2.1

HanmeHoBaHue 3HavyeHue

CreneHb 3almThbl KOpnyca

HaCTeHHbIN H P44

wmToBble W1 v L2 (co cTopoHbl nuLeBoi NaHenn) IP54

DIN-peeyHbIvi [] (CO CTOPOHbI NULIEBON NaHenum) 1P20
abGapuTHble pa3mepbl Npubopa:

HacTeHHbIA H, Mm (130x105x65)+ 1

wwurosont W1, mm (96x96x65)%1

wwmtoson W11, mm (96x96x47)+1

wwurosont L2, mm (96x48x100)1

DIN-peeyHbin [], Mm (90x72x58)+1
Macca npubopa, kr, He bonee 0,5
CpefiHuii cpok cnyx6bl, net 8

Ta6nuua 2.2 - Ucnonb3yembie Ha BXoAe CUrHanbl NOCTOSIHHOIO TOKa M HanpsiXeHusi

Mpenen
3HauyeHue eavHULbI .
HanmeHoBaHue .El.uanasctﬂ mnagLero OCHOBHOM
0,
n3mepeHun, % npuBeaeHHOWN
paspsiaa, en. u3m. norpewHocTH, %
CurHan NOCTOAHHOIO HanpsiXeHus
—50...+50 mB [ 0...100 [ 0,1; 1,0 | +0,25
YHudmumpoBaHHble curdHanbi no FOCT 26.011-80
0..1B 0...100 0,1; 1,0
0..5vA 0...100 0,1;1,0 0,25




OKOHYaHue Tabnuubl 2.2

3 Mpenen

HauyeHue eauMHULbI .

HanmeHoBaHue .ﬂuanasoy MnagLwero OCHOBHOM
n3MmepeHun, % npuBeaeHHOMN

Paspsifa, eq. u3m. norpewHocTH, %

0...20 MA 0...100 0,1; 1,0

4..20 WA 0..100 0.1.1.0 10,25

MpumeyaHne - MakcumanbHO BO3MOXHbIA AManasoH uHAuvkauum oT -999 pgo 9999. T[lpu

MHAMUMPYEMbIX 3HadeHusix Bbiwe 999,9 u Hmxke mMuHyc 199,9 ueHa eavHWUbl Mnagwero paspsiga

paBHa 1.

Ta6bnuua 2.3 - Ucnonb3yembie Ha BXoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4nkm)

3HauyeHune Mpepen
OwnanasoH eAnHuUbI OCHOBHOM
HanmeHoBaHue W3Mepenuii, OC Mnagwero NpUBEABHHON
pa3psaa, oc 2) norpewHocTH, %
TepmomeTpbi conpoTuBneHus no FOCT P 8.625-2006 unu Tepmonpeo6pasoBarenu
conpotusnenus no FOCT 6651-94 3%
Cu 50 (0:"’=0,00426 °C™) —50...+200 0,1
50M (0:=0,00428 °C ) —200...+200 0,1; 1,0
Pt 50 (0:=0,00385 °C™) —200...+850 0,1; 1,0 +0,25
500 (0:=0,00391 °C ™) —240...+1100 0,1; 1,0
Cu 100 (0=0,00426 °C ™) —50...+200 0,1




MpoaomxeHne Tabnuubi 2.3

3HaueHue Mpepen
OunanasoH eAunHuubI OCHOBHOM
HanmeHoBaHue W3mepenuii, OC Mnagwero NpUBEABHHON
pa3psaa, oc 2) norpewHocTH, %
100M (0=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 (0=0,00617 °C ™) —60...+180 0,1
Pt 500 (=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 4025
500M (0=0,00428 °C ™) —200...+200 0,1; 1,0 =
Ni500 (¢=0,00617 °C ™) —60...+180 0,1
Cu 1000 (0:=0,00426 °C ™) —50...+200 0,1
1000M (0=0,00428 °C ™) —200...+200 0,1; 1,0
Pt 1000 (¢:=0,00385 °C™) —200...+850 0,1; 1,0
10000 (¢=0,00391 °C™) —-250..+1100 0,1; 1,0
Ni 1000 (0:=0,00617 °C™) —60...+180 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1; 1,0 105
TXKK (J) —200...+1200 0,1; 1,0 (+6 2’5)4)
THH (N) —200...+1300 0,1; 1,0 -
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OKOHYaHue Tabnuubl 2.3

3HaueHue Mpepen
.ﬂuanasoﬂ eauHuuUbI OCHOBHOM
HanmeHoBaHue W3mepenuii, OC Mnagwero NPUBEACHHOM
paspsga, oc 2) norpewHocTH, %
TXA (K) —200...+1360 0,1;1,0
TAM (S) —50...+1750 0,1;1,0
TN (R) —50...+1750 0,1; 1,0
TMP (B) +200...+1800 0,1;1,0 10,5
TBP (A-1) 0...+2500 0,1; 1,0 (0,25)*
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
MpumeyaHus
R TemnepaTypHbii  KO3(UUMEHT TepMOMeTpa COMPOTUMBIIEHUSS — OTHOLIEHWE pasHULb

2)

3)

4)
5)

COMPOTMBIEHUIA AaTyuka, naMepeHHblx npu Temnepatype 100 n 0 °C, K ero conpoTUBMEHMIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C v okpyrneHHoe A0 NATOro 3Haka nocrie 3ansTou.

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

aonyckaeTcs NpUMeHeHWe HecTaHAapTM30BaHHONO MEeAHOro TepMOMeTpa CONPOTUBIEHNS C
Ro =53 Om aa. = 0,00426°C * 1 auanasoHom nsmepeHui ot MuHyc 50 fo +180 °C.

OCHOBHasi NpuBeAeHHas norpeLlHocTb 6e3 KXC.

npubopel, paboTatoLime ¢ TepmonpeobpasoatensMmu conpotmsneHusi ¢ HCX no MOCT 6651,
npegHasHa4eHbl Ans ncnonb3oBaHnsa B ctpaHax CHIC
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2.2 YcnoBus 3aKcnnyaTauum npubopa

Mo yCTOMYMBOCTM K MEeXaHM4YeckuM BO3AEWCTBMSIM MPU 3KCMnyaTaumm npubop cooTBeTCTBYeT
rpynne ucnonHeHus N2 no FOCT P 52931-2008.

Mo ycToMYMBOCTM K KNMMATUYECKUM BO3AEWCTBMSM NPWU SKCMyaTaumn npmbop cooTBeTCTByeT
rpynne ucnonHeHus B4 no FTOCT P 52931-2008.

Mpwn aTom NpuBop aKcnyaTMpyeTcsi Npu CneayroLmx YCrnoBusiX:

e 3aKpbiTble B3pbiBOOE30nacHble nomelleHns 6e3 arpeccuBHbIX NapoB U ra3os;

e  TemnepaTypa OKpyxatoLlero Bo3gyxa ot muHyc 20 go +50 °C;

. BEPXHUIA Npeaen OTHOCMTENbHOW BNaXHOCTH Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee

HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnary;
. aTtmocdepHoe aasnexue ot 84 go 106,7 kla.

MNpumeyaHne - TpebGoBaHWs B YacTM BHELIHUX BO3AENCTBYIOLWMUX (HaKTOPOB SIBNSHOTCA
ob6s13aTenbHbIMK, Kak OTHOCsILUMECS Kk TpeboBaHMsIM Ge3onacHoCTU.

12



3 YcTponcTeo n pabota npubopa

3.1 MpuvHUMN gencTeuA

CTpykTypHasi cxema npubopa npusefeHa Ha pucyHke 3.1.

TPM10
e OAOKOSORGON MRHHEX
| |
gxop, 1 a1 it| [Bommcnvmens Bbixop, 1
0 YHVIBEPCANBHBIIA UMPOBO/E | [BHCIVTEN| MA-pervson =1 BY 1
Vel BXOfL i@ $unbTp B”K‘.?Em Wi-perysTon T' 2
JATHMK ! ! 2
l yerpoiicreo | | [ o (] | BX0A 2 2
I cpasHeHust | | 1
e —— )
annn
i

PucyHok 3.1 — CTpyKTypHas cxema npubopa
Mpubop copgepXkuT KaHanm yHMBepPcasnbHOrO BXOAa AN MOAKMIOYEHUs  NepPBUYHOrO
npeobpasoBaTtens (gatyvka), 6rok 06paboTkM OaHHbIX, YeTbipexpaspsiaHbii  CBETOAMOAHbLIN
LMdpOBOVA UHAUKATOP U BbIXOAHbIE yCTpolcTea (BY), npeaHasHavyeHHble ANS ynpaBneHns BHELLHVM
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obopynoBaHuem. Brnok 0bpaboTku AaHHbIX BkMoyYaeT B cebsi uncpoBor hunbTp, BblUUCIUTEND
KBagpaTHoro kopHs, M-perynsartop, ycTponcteo cpaBHeHus. [MA[-perynupoBaHue ocyluecTBnseTcs
nocpeactsoM BY1. Mpn HeoGxoaMMOCTV AONOMHUTENBHOMO ABYXMNO3ULMOHHOMO PErynupoBaHUa unu
AN opraHv3aumu aBapuHOW CuUrHanusauuy criegyeT WCMofib30BaTb YCTPOWCTBO CpaBHEHUS U
cBsA3aHHOe C H1UM BY2.

B 3aBucumoctn ot mogudmkaumm npubopa BY1 MoxeT ObiTb AMCKPETHOrO UMM aHarnoroBoro
Tuna, BY2 — Tonbko gnckpetHoro tuna (cm. n. 3.2.5).

BHumanue! B mogudukaumm TPM10-X.C3 ans noAkmnodeHusi Harpy3ku ucronb3yrotcs oba
BbIXOAa, NO3TOMY YCTPOMCTBO CPaBHEHNS HE 3a4eNCTBOBaHO.

3.1.1 UndpoBasa dunbTpaumsa un KoOppekumsa uamepeHun

3.1.1.1 UndbpoBas punbTpaumsa usmepeHun

[na ocnabnennsa BMUAHUS BHELWHUX UMMYNbCHBIX MOMEX Ha SKCMnyaTaunOHHbIE XapaKTepucTUKn
npubopa B nporpammy ero paboTbl BBeAeHa LUndposas unbTpaumsa pe3ynbTaToB N3MepeHun.

PunbTpaums ocyLlecTBnseTcs B ABa atana.

Ha nepBom 3Ttane dwunbTpauuMm mn3 TeKkywUX U3MEpPEeHWA BXOAHbIX NapamMeTpoB
OTMIIbTPOBLIBAIOTCA 3HAYEHVS, UMEIOLLME SBHO BbIPXXEHHbIE «MPOBanbI» UK «BLIBPOCHI».

[nsa atoro npnbop BblYMCNSIET PA3HOCTb MEXAY pe3ynbTatamy U3MEPEHWUI BXOAHOW BEMUYUHBI,
BbIMOSIHEHHbIX B ABYX MOCMEAHMX LMKNax orfpoca, W CpaBHMBAaEeT ee C 3afaHHbIM 3HayeHueM,
Ha3blBaeMbIM «nornocoi cunbTpa». Ecnu BblYMCNeHHas pa3HOCTb NpeBbILAET 3aAaHHbIA npeaen,
TO MPOWU3BOAMTCSA MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpackiBaeTcsi, a 3HadyeHue
norocbl ¢hunbTpa yABavBaeTcs. B cnyyae noaTBepXAEeHWA  HOBOMO  3HayYeHWs  unbTp
nepectpansaetcs (T.e. nonoca unbTpa yMEHbLUAEeTCA [0 MCXOOHOM) Ha HOBOe CTabunbHoe
COCTOSIHUE U3MepPSieMON BENMUYMHBI. Takon anroputm Mo3BoMseT 3aluTUTb Npubop OT BO3AENCTBUS
€AVHUYHBIX UMMYINbCHBIX Y KOMMYTaLUMOHHBIX MOMEX, BO3HMKAMOLWMX Ha Npou3BOACTBE Npu pabote
curnoBoro o6opyaoBaHus.
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lMonoca dwunbTpa 3agjaeTca B eAuHMUAX W3MepsieMow
Benu4yvHbl napameTpom b1-8 (cMm. MpunoxeHve B).

CnepnyeT nmeTb B BUAY, YTO YEM MEHbLLE 3HaYeHWe Nosochkl
dunbTpa, Tem nyylle MoMexo3alUyLLeHHOCTb U3MepUTENbHOro
KaHana, HO Npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbIX N3MEPEHWIA)
Xy)xe peakuus npubopa Ha ObicTpoe hakTUyeckoe M3MeHeHue
BXOAHOro napametpa. [MoaTtomy npu 3agaHum Nonocel unbTpa
crnegyeT  yuyuTbiBaTb MakCUMamnbHYIO CKOPOCTb  M3MEHeHUs
KOHTPONMMPYEMOW BENWYMHbLI, a TakkKe YCTAHOBMEHHYI Ans
Mcnonb3yemoro Aat4yuka nepuoanyHoOCTb Onpoca.

Mpyn HeobxogumocT UMLTP MOXET OblTb OTKMHOYEH
yCTaHOBKOW HYfeBOro 3HavyeHus napameTpa b1-8.

Ha BTopom 3Ttane cwunbTpauum ocyulecTBnseTcs
crnaxuvBaHue (aemndupoBaHne) curHana ¢ Lenblo yCTpaHeHUst
LLIYMOBbIX COCTaBISIHOLLMX.

OCHOBHOM XapaKTepWUCTMKOM Crnaxusawllero dunbTpa
ABMNSIETCS «MOCTOAAHHas BpemMeHu (punbTpa» — WHTepBan, B
TeYeHUe KOTOpPOro W3MEHEHWE BbLIXOAHOrO curHana ¢unbTpa
pocturaet 0,63 OT U3BMEHeHMs1 BXOAHOTO curHana.

MocTosiHHas BpeMeHn unbTpa 3agaeTca B CeKyHaax
napametpom b1-9.

CnepyeT NOMHUTb, YTO YBENUYEHNE 3HAYEHWUS MOCTOSHHOW
BpeMeHn unbTpa ynyylaeT MnoMexo3alUWEeHHOCTb KaHana
N3MepeHus, HO 0HOBPEMEHHO yBenuuuBaeT ero
MHEPUMOHHOCTb, T. €. peakums npubopa Ha ObiCTpble N3MEHEHNSsI
BXOZHOW BENUYMHbI 3aMeasieTcs.
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Mpyu HeobxogumocTn UMLTP MOXET OblTb OTKMHOYEH YCTaHOBKOW HYMNEeBOro 3HaueHusi
napametpa b1-9.
BpemeHHble guarpammbl paboTbl LndpoBbIX OUNbTPOB NpeacTaBrieHbl Ha pucyHke 3.2.

3.1.1.2 KoppeKuus uamepuTenibHOM XxapakTepuCcTUKN AaTYNKOB

[ns  ycTpaHeHUs HayanbHOW MOrpPelwHOCT npeobpas3oBaHWsi  BXOAHbIX CUrHaNoB U
MOrPELLUHOCTEN, BHOCUMbIX COEAMHUTENIbHBIMU MPOBOAAMU, M3MEPEHHbIE U  OTUNbTPOBAHHbIE
nprMBopoM 3HAYEHWsI MOTYT GblTb OTKOPPEKTUPOBAHbLI. [MOrpeLHOCTY BbISIBNSIOTCS NpW NPOBEAEHWN
METPOIIOTMYECKUX UCMbITaHWIA 1 YCTPaHSAITCSA MyTeM BBOAA KOPPEKTUPYIOLWMX 3HadYeHnin. B npubope
€cTb ABa TWUMNa KOPPEKLUMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITL CABUM U U3MEHEHWE HaKIoHa
N3MepUTENIbHON XapaKTEPUCTUKM.

CABUAM XapaKTepUCTUKM OCYLLECTBNSIETCS NyTeM MpubaBneHns K M3MEpPEHHOW BenuvuHe
3HayeHus, 3agaHHoro napameTtpom b1l-1 (cm. MNpunoxeHne B). 3HaveHus caBura xapaKTepUCTUKU
JaTyvka 3a4aloTcsl B eAMHULAx M3MepeHns pusnyeckor BENWUMHBI U CRyXaT Ans KoMneHcauum
MOrpeLUHoOCTe, BHOCKMMBIX COMPOTUBIIEHWUSIMA  MOABOASLUMX  MPOBOAOB  (MPYU  MOAKMHOYEHUN
TEPMOMETPOB COMPOTMBIEHNS NO ABYXMPOBOAHON CXEME), a TakkKe Npu OTKNOHEHUM Yy TepMoMeTpa
COMpPOTMBIEHNS 3HaYeHMs Ro.

Mpumep caBura N3mMepuTesibHOM XapakTepuCTUKK rpachmyecky npeacTaBneH Ha pucyHke 3.3.
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PucyHok 3.3 — Koppekuus «casur PucyHok 3.3 — KoppeKkuusi <HaknoH
XapaKTepUCTUKN» XapaKTepUCTUKU»

W3MeHeHMe HaknoHa XapaKTePUCTUKKN OCYLLIECTBMAETCA MyTeM YMHOXEHWS U3MepeHHON (1
CKOPPEKTUPOBAHHON «CABWIOMY», €Cni 3Ta KOppeKkums Heobxoduma) BenuyuHbl Ha MOnpaBOYHbIN
KoadpumLUmneHT B, 3Ha4YeHne KOToporo 3agaeTcs napameTpom b1-2.

[aHHbI BUA, KOPPEKUMM UCMOoMNb3yeTcs, Kak NpaBumno, Afs KOMNeHcauuy norpeLuHocTen caMmmx
[aTyvkoB (Hanpumep, Mpu  OTKMOHEHMM Yy TEpPMOMETPOB COMPOTWMBMEHWS napaMeTpa o OT
CTAHAApPTHOrO  3Ha4YeHWs1) WM MOrPEeLLHOCTEN, CBSA3AHHLIX C  pasbpocoMm  COnpoTUBMEHWUN
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LUYHTUPYIOWMX pe3ncTopoB (npu paboTe c npeobpa3oBaTensMu, BbIXOAHBIM CUrHanoMm KOTOPbIX
ABMAETCH TOK).
3HayeHne nonpaBoYHoOro koadpduLmeHTa B 3agaetcs B 6e3pasMepHbIX eavHuULax B AvanasoHe
o1 0,900 go 1,100 1 nepes ycTaHOBKOW MOXeET ObITb onpeeneHo no opmyne:
B = Ndrakt / Mn3m,

roe

B — 3HayYeHne nonpaBoYHOro koaddMLMEHTa, yCTaHaBNMBaeMOro napameTpoMm;

MdpakT — pakTnyeckoe 3HavYeHUe KOHTPONMPYEMOW BXOAHOW BEMNUYMHBI;

Mu3m — nsmepeHHoe NpPMGOPOM 3HAYEHNE TOW Ke BENMUYNHBI.

MpyMep M3MEHEeHUs HakroHa W3MepUTENbHOW XapaKTEePUCTMKM rpaduyeckn npefcTaBrieH Ha
puc. 3.4.

OnpegennTb HeoOXOAMMOCTb BBEAEHUSI MOMPABOYHOTO KO3hpULMEeHTa MOXHO, W3MepuB
MakcMmarnbHoe Unu bnmnskoe K Hemy 3HadeHve napameTpa, rae OTKIIOHEHUE HaKIoHa U3MepUTENbLHON
XapaKTepucTVKu Hanbornee 3ameTHO.

BHumanue! 3agaHne KOppPEKTMPYIOLLMX 3HAYEHWI, OTIIMYAOLLMXCA OT 3aBOACKMX ycTaHoBok (b1-1
=0.0 n b1-2 = 1.000), M3MeHsIET CTaHAaPTHbIE METPONOrMYECKUE XapakTEPUCTUKN Npubopa 1 AOMKHO
npoun3BOANTECA  TOMBbKO B TEXHUYECKM OOOCHOBaHHBIX  Cryyasx  KBanmMuULMpOBaHHBIMU
cneuvanucTamu.

3.1.2 BbluncneHne KBagpaTHOro KOPHS C y4eTOM HacTpoeK MaclTabupoBaHus

Ans paboTbl C YHUDMLMPOBAHHBIMW AATYMKaMW, CUrHaM KOTOPbIX MPOMopLMOHaneH KsagpaTy
M3MepseMon BeNuuMHbI (AaTUYMKM pacxoda >KMAKOCTM unu rasa), B npubopax ucnonb3yetcs
NporpamMMHbI ~ MOAyMb  BblMUCAUTENS  KBagpaTHOTO  KOpHs. [Onsi  BKIOYEHUS/BLIKMIOYEHWS]
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BblYMCNINTENA HeobXxoAMMO YCTaHOBUTb COOTBETCTBYMOLLEe 3HayeHne napametpa bl-3  (cm.
Mpunoxexwve B).

BbluncneHne kBagpaTHOroO KOpHSl, C y4eTOM HacTpoek MmacliTabupoBaHusi, W nocrnegytoLas
BblJaya curHana Ha uHaMKaumio NpoucxXoasT no creaytowen dopmyne:

T=n,+J/r(n-n,),

raoe n, - 3afj@aHHOEe MONb30BaTENIEM HWDKHEE 3HA4YeHWe rpaHuubl Auanas3oHa
nsmeperus (b1-5);
n. - 3afaHHOEe Nofib3oBaTeNieM BEpXHEe 3HaueHwe rpaHuLbl AuanasoHa
nameperus (b1-6);
Ix - 3HaYeHMe curHana c gaTymka B OTHocuTenbHbIX eauHuuax ot 0,000
no 1,000.
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3.2 YcTpomncTBo npubopa

3.2.1 KoHCcTpyKumMa npubopa

Mpubop KOHCTPYKTMBHO BBLIMOMHEH B MIacTMaccoBOM Kopryce, MpeaHa3Ha4YeHHoOM Ans
LMTOBOrO WM HACTEHHOrO KpernneHusi. OCku3bl KOPMyCcoB C rabapuTHbIMW W YCTAHOBOYHBLIMU
pa3mepamu npuBeaeHbl B [NpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha OBYX MevyaTHblX nnatax. Ha nvueBon naHenu
pacnonoXeHbl knaesmaTtypa ynpasneHus npubopom, LncpoBoi MHAMKATOP 1 CBETOANOAbI.

B npubopax HaCTEHHOro W LUMTOBOIO KOHCTPYKTUBHBIX WCMOSIHEHWIA CUIOBasi U U3MepuTenbHas
4acTW, a TaKkke MPUCOEANHUTENbHBIA KNEMMHUWK. PacrnonioXeHbl Ha 3aaHew naHenu. KnemMMHuk ans
NoACOEANHEHNS BHELLHMX CBA3eW (4aTyYMKOB M Lienen nuTaHusl) y npubopoB LUMTOBOIO KpenneHus
HaxoauTCcsl Ha 3agHel cTeHke. B npubopax HacTEHHOro KpemnneHus KNeMMHUK pacrnonoXeH nop
BepXHel KpblLWKOW. B oTBepcTusix NnogBoga BHELLHUX CBSA3EN YCTaHOBIEHbI PE3MHOBbLIE YNNOTHUTENN.
B npubopax kpennenus kopnyca Ha DIN-peiiky cunoBas v u3MepuTenbHasi 4acTu, a TaKke
npucoeavHUTENbHbIE KNEeMMHMKN pacrnonoXeHbl Ha BOKoBbIX CTOpoHax npubopa.

[insa yctaHoBKM Nnpubopa B LMT B KOMMMEKTE NOCTaBKW MPUNaraloTcs KpenexHble aneMeHTbl, Ans
ycTaHoBku npnbopa Ha DIN-peviky B KOMNNekTe NOCTaBKy NpuraraeTcs cneuyanbHas 3aLlernka.

Ha pucyHke 3.5 npuBegeH BHelHUIA BUA NULEBON NaHenu npubopa Ans KOprycoB pasfiMyHbIX
KPEnmeHun.
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Ha nuueBoii naHenn pacnonoXeHbl 3N1EMEHTbI YNpaBneHns U MHAUKaLUW.

YeTblpexpaspsagHbll LMPOBOM MHOMKATOP, NPeAHa3HaYeHHbI Ans OTOOpaXKeHUst 3HaYeHun
N3MepsieMbIX BEMUYMH U OYHKLIMOHANbHbIX MapaMeTpoB npubopa.

Bocemb cBETOAMOA0B KPAaCHOMO CBEYEHWS CUrHAMNM3UPYIOT O Pa3nUYHbIX pexxumax paboThbi:

ceetoamodbl «K1» n «K2» curHanuampyiloT O BKMOYEHUM BbIXOAHbLIX ycTponcts MU[I-
perynatopa (TONbkO AN BbIXxO4a AUCKPETHONO TuMa) W YCTPOWUCTBA CpaBHEHMS,
COOTBETCTBEHHO;

ceetoamodbl  «T», «Ty», «Tp», «Xp», «C1» un «C2» 3acBeunBalOTCA B pexXume
NMPOrPAMMUPOBAHVE 1 curHanusupyloT O TOM, Kakon mnapameTp BbibpaH Ans
pefakTupoBaHus (cm. n. 6.3).

near,|
KHonka ’: npegHasHaveHa ansa exoga B pexum NMPOrPAMMUPOBAHUE, a Takke ons 3anvucu
HOBbIX YCTAHOBMEHHbLIX 3HAYEHUIN B 3HEProHE3aBUCKMYIO NaMsaTb npubopa.

P
KHonka IZ npefHasHaveHa Ansi Belbopa nporpamMMupyemMoro napameTpa U yBenuyeHus ero
3HayeHust. Mpu yaepkaHUM KHOMKU CKOPOCTb U3MEHEHUS BO3paCTaEeT.

N
KHonka E npefHasHaveHa Ans Bbibopa nporpaMmypyemMoro napameTpa U yMeHbLUEeHUsS ero
3HayeHus. Mpu yaepKaHUM KHOMKU CKOPOCTb U3MEHEHUS BO3paCTaeT.

3.2.2 Tunbl BXOAHbIX YCTPOUCTB

BxoaHoe nameputensHoe ycTponcTBO B NpUbope SBMAETCA YHUBEPCanbHbIM, T.€. K HeMy MOXHO
noaknoyatb nobble NepBuYHbIE NpeobpasoBaTeny (4aTyvku) U3 nepeyncreHHblx B Tabn. 2.2. K
BXOAY NprMbopa MOXHO NOAKMIOYNTL OAHOBPEMEHHO OAWH AATHKK.

B kayecTBe faT4nkoB MOryT BbITb MCNOMb30BaHbI:
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e TepMOMETpbl CONPOTUBIIEHUS;

e npeobpasoBaTeny TEPMOINIEKTPUHECKUE;

e aKTMBHble NpeobpasoBaTeny C BbIXOAHLIM @HasoOroBbIM CUrHanoM B BWAe MOCTOSHHOTO

HanpsbKeHUs UIn Toka.

AKTVBHble nNpeobpasoBaTeny C BbIXOAHBIM aHANOroBbIM CUrHaNoM B BuAe MNOCTOSIHHOTO
HanpskeHusa (—50...50 mB, 0..1 B) wnm Toka (0..5 mA, 0..20 MA, 4..20 MA) moryT ObITb
MCNonb30BaHbl AN M3MEPEHUs Kak TemnepaTypbl, Tak U APYrMxX U3NYECKUX BENUYUH: AaBMEHUs,
pacxofa, ypoBHS 1 T. M.

3.2.2.1 NoaknioyeHne TEPMOMETPOB CONPOTUBIIEHUA

Pabota paTuMkoB OCHOBaHa Ha TeMMepaTypHOW 3aBWCHMOCTU JNIEKTPUYECKOTO COMpo-
TUBNEeHUs MeTannoB. [latumk du3nyecky BbIMONMHEH B BWAE KaTYyLIKM M3 TOHKOW MeEAHON Wnu
NnNaTWHOBOW MPOBOMOKM HAa Kapkace M3 M30MSILMOHHOrO MaTtepuana, 3akMio4EHHON B 3aLLUTHYIO
rMnb3y. TepmMoMeTPbl CONPOTUBMEHNS XapaKTepU3yloTCa ABYMS napameTpamu: Ro— conpoTuBrieHneM
datunka npy 0 °C M o — OTHOLIEHMEM pasHULbl COMPOTUMBIEHUA AATYMKA, W3MEPEHHbIX Mpu
Temnepatype 100 n 0 °C, k ero conpotusneHuio, namepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.

B npuGopax ucnonb3yetcss TPEXNPOBOAHAs CXema MOAKIYeEHUs TPM10
TEPMOMETPOB  conpoTuBreHns. K  ogHOMy U3  BbIBOAOB
TepMmopesucTopa R; noacoeavHsioTCS ABa NpoBoaa, a TpeTui

noakmntoyaeTcs K Apyromy BbiBody R: (pucyHok 3.6, Hymepauus  |R, [~
KOHTaKTOoB npvBegeHa B [NpunoxeHun b (Tabmuvua b.1)). Takas
cxema nossonseT CKOMMEHCMPOoBaTh conpoTuBrexHne
COeMHUTENbHBIX NPoBOAOB. MMpy 3TOM HeoGxoaumMo cobnogaTtb
yCIoBue paBeHCTBa CONPOTVBIEHUI BCEX TPEX NPOBOAOB. PucyHok 3.6

Bxop X-1
Bxop X-2
Bxop X-3
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TepMOMETPbl  COMPOTMBIIEHWS  MOMYT MOAKMYAaTbCA K Npubopy C  MCMOMb30BaHUEM
[OBYXNPOBOAHOW FNWHWKM, HO MPW 3TOM OTCYTCTBYET KOMMEHCaUMsi NpU U3MEHEHUW COMPOTUBIIEHUSI
coeauvHUTENbHBLIX NpoBoaoB. lMoatomy GyneT HabnogaTbCs HekoTopas 3aBUCUMOCTb MOKa3aHWN
npubopa oT konebaHwii TemnepaTypbl NPOBOAOB. B criyyae ncnonb3oBaHus ABYXNPOBOAHON NMHUN
ONs KOMMEHcaUMN NapasuTHOrO COMPOTMBIIEHUS] MPOBOAOB HEOOXOAMMO MpY NMOATOTOBKE Mpubopa K
paboTe BbINONMHWUTL AENCTBUSA, YKadaHHble B MpunoxeHun I.

3.2.2.2 NoaknioyeHne TePMO3IEKTPUYECKUX Npeobpa3oBaTenen

TepmoanekTpuyeckuii  npeobpasoBatens (Tepmonapa) co-
CTOUT M3 ABYX COEAMHEHHbIX Ha OJHOM U3 KOHLOB MPOBOAHMUKOB,
M3rOTOBMEHHbIX W3 MeTannos, 0bnagalolwMx pasHbIMW TepMO-  paboui Bxon X-1
anekTpuyeckumun csovictBamu. CoeaMHEHHble KOHLbI, Ha3biBae- c"a“\ + Bxon X2
Mble «pabounm cnaem», oOnyckaloT B u3MepsieMylo cpedy, a '« I i
cBOOOAHbIE KOHLIbI («XOMOAHLIN Cnawy») Tepmonapbl NOAKMoYaoT = Bxon X-3
KO BxoZy npubopa (pucyHok 3.7, HymepaLusi KOHTaKTOB MpuBeaeHa — = )
B Mpunoxenwn b (tabnuua B.1)). Ecnv Temnepatypbl «pabodero» u paryp — |
«XOJIOJHOrO CrnaeB» pasfuyHbl, TO TepMornapa BblpabaTbiBaeT Moo
TepmMoJ/[IC, KoTopas 1 NofaeTcs Ha U3mMepuTernsb. PucyHok 3.7

rlOCKOJ'Ibe TepMOS,ElC 3aBUCUT OT pas3HOCTU Temnepatyp ABYX chnaeB TepMonapbl, TO AnA
noJlydeHUA KOPPEKTHbIX nokasaHui HeobxoanMo 3HaTb TemMnepartypy «XoyiogHoro cnasa» (ee cBobog-
HbIX KOHLI,OB), YTOOBI CKOMneHcnpoBaTb €€ B OanbHEeNLINX BbIYUCTIEHUSAX.
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B an60an npegycMoTpeHa cxema aBTOMaTUYECKON KOMMeHcauum TemMmnepartypbl cBOOOAHbIX
KOHLOB  Tepmonapbl. Oatuuk TeMnepatypbl «xX0NoAHOro cnad» yCTaHoBJieH padgoM  C
npucoeanHUTENbHbIM KINEMMHWUKOM.

MpumeyaHue - [Ins OTKMIOYEHNS KOMMEHCALMN «XOINOAHOrO crasi» Heobxoammo BeecTu kod 100 (cm.
n. 6). KomneHcaums «xonogHoro cnasiy 6yaeT BHOBb BKIOYEHA TOMbKO MPU M3MEHEHWM Kofa AaTyvika uin
HOBOM BKIKO4EHUM Npubopa.

MopkntoyeHne Tepmonap K  npubopy  OOMKHO
npon3BOaNTLCS c NOMOLLbIO cneumanbHbIX
KOMMEHCaUMOHHbIX  (TEPMO3NEKTPOAHbIX)  MPOBOAOB,
M3rOTOBIEHHBLIX U3 TEX e CaMblXx MaTepuarioB, 4YTO M
TepMonapa, Npy 3TOM pekoMeHAyeTCcs noMellaTb NpoBoaa
B 3aWwuWTHbIM 3kpaH (pucyHok 3.8). [omyckaeTca Takke
1cnonb3oBaTb nposoaa u3 MeTanmnos c
TEPMOJNEKTPUYECKAMN  XapaKTepUcTukamu, KoTopble B
OunanasoHe TemnepaTyp 0...100 °C aHarnornyHol
XapaKkTepucTMkam MaTepuaroB 3NeKTpoAOB TepMonapbl.
Mpu coeaMHEHWM  KOMMEHCALMOHHbLIX  NPOBOAOB  C
Tepmornapon u npubopom Heobxogumo cobnopatb
NonsipHOCTb.

pabosmi Criai Tepaonaps
/7

PucyHok 3.8

BHumaHme! an HapyLweHUn YyKas3aHHbIX yCJ'lOBVIVI MOryT WUMeTb MeCTO 3HauYuTellbHble
NOrpeLHOoCTN Npu NSMepeHnn.
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3.2.2.3 MNopknioyeHne AaTYNKOB, UMEKOLWMX YHUDULMPOBaHHbIA BbIXOAHON CUrHam Toka
UIN HanpshXeHuA

MHorve  OaTyvMkm  pasniuuyHbiX  (OU3NYECKMX  BENWYMH  OCHALLEHbl  HOPMUPYHOLLMMM
n3mepuTenbHbIMU  MpeoGpasoBaTensmu.  Hopmupytowme npeobpasoBatenn  TpaHCOPMUPYOT
CUrHanbl ¢ NepBUYHbIX NpeobpasoBaTenei (Tepmonap, TEPMOMETPOB COMPOTUBIIEHUSI, MAHOMETPOB,
pacxogoMepoB M Ap.) B YHUMMLMPOBAHHBINA CUrHan NMocTOSIHHOTO Toka. BenunuuHa aToro Toka nexuT B
cnepywowmx AvanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 mA. [nanas3oH BbIXOQHOTO TOKa
HopMUpYtoLLLEero npeobpasoBaTensi NPONOPLMOHANEH 3HAaYEHNID (DU3NYECKON BEMUYMHDBI, U3MepPSeMONn
[aTyMkoM, W COOTBETCTBYeT paboueMy [Auanas3oHy AaTtyuMka, YyKa3aHHOMY B €ro TEeXHUYECKUX

XapakTepucTukax.
B cBsis3n ¢ Tem, 4yto npubop u3MepsieT TOMbKO BXOAHOE TPM10
HanpshkeHue, Npy NOAKIYEHNN [aTYMKOB MOCTOSIHHOTO TOKa
HeobXoAMMO  MCMOMb30BaTb  BXOAsLEe B KOMMMEKTaumio -24B
Harpy3ouHoe conpoTmenerne RH=50,000+£0,025 Om (cm. puc. 3.9 n +24 B
Mpunoxenne B). Mpu HeobGXxoAUMOCTU NUTAHUS HOPMUPYIOLLMX Aarlmx+
npeobpasoBatenen, WCMONb3YIOLWMX BHELWHNE  WUCTOYHWKM Bxon X-1
MATaHNS NOCTOSHHOTO TOKa, MOXET MPUMEHSATLCS BCTQoeHHblﬁ = Bxop X-2
B NpMbOp ranbBaHW4YeCcKN WM3ONMPOBaHHbIA OT MUTAlOLLER CeTn K R,
M3MEPUTESLHOM YacTu Nprubopa UCTOYHK 24 B. Bxop X-3
PucyHok 3.9

MpumeyvaHne - MakcumanbHas Harpy3ouyHasi CMOCOGHOCTb BCTPOEHHOTO MCTOYHUKA NUTaHWS
coctaenset 80 MA.
CxeMa nopaknodeHus K npubopy MCTOYHMKA YHUBEPCAarbHOrO cUrHarna nocTOSIHHOTO HanpshXeHus
npuBeaeHa B MNpunoxerHun b (cm. pucyHok 5.10).
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3.2.3 NA-perynaTop

3.2.3.1 O6wme cBeneHus
MWA-perynupoBaHne siBnsietcst Haubonee
TOYHBIM U 3(PPEKTUBHBIM  METOOOM
nogaepXaHns KOHTPONMPYEMOW BEMUYUHBI

Perynatop

O6wexr
Ha 3agaHHom yposHe. Ha puc. 3.10 T BT - T l v
npueBefdeHa dyHKuMoHanbHas cxema M- LK—»@ -:;“ ® i i
perynsitopa. OcHoBHoe Ha3HayeHune

perynatopa - dhopmMumpoBaHne T

ynpaensiowero curHana Y, 3agatoLiero
BbIXOHY0 MOLLUHOCTb  WCMOMHUTENbHOIO
mexaHuama (MM) un HanpaBneHHoro Ha
YMEHbLUEHWE paccornacoBaHus E  wvnu
OTKIMOHEHSI TeKyLLero 3HaueHns PucyHok 3.10
perynupyemon BenuiuHbl T OT BenuYMHbI
ycTaBku Tyem.:

B onepatopHoit hopme dopmyna MNO-perynatopa BbIrMSAUT crieayowmm obpasom

1
'=EK +—=+ p-T
Y=E{K,* 57+ pTy)

Kak cnegyetr wu3 dopmynsl, [AO-perynatop cocTouMT M3 TpeX OCHOBHbIX YacTe:
nponopuunoHansHon K, uHTerpanbHon 1/p-T, n anddepeHumansHon p-T,. Ha npaktuke, ons
(hOPMUPOBaHMS LMEPOBLIX PErynsTOpoB WUCMOMb3YHOTCA PasHOCTHblE (DOPMYIbl, MO3BONSAOLLME
paboTaTb HE C HenpepbiBHLIM BO BPEMEHW CUrHarmom, a C KBAHTOBAHHbIM MO BPEMEHWU. Takum

obpa3om, Ans pacuyeTa ynpaBnsloWero curHana Ha Bbixoge umdposoro [MN[-perynatopa
ncnonb3yetcs dopmyna:

Pl

‘\ Daru
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AE,
At

1
1Bt — ZE Ay + Ty

=0

¥, 1
! X H3M |

riofioca NponopL1oOHanbLHOCTK;

paccornacoBaHue unu pasHoCTb Mexay YCTaBkoW Tyem WM TEKyLUM
3Ha4YeHeM U3MepPEeHHOMN BENMUYMHBI Tj;

anddepeHumanbHas NoCTOsIHHAS;

pa3HOCTb MexXAay ABYMSI COCEHVMMM paccornacoBaHuamm Ei n Eiy;
BpeMs Mexay AByMS COCeaHUMMN namepennamun T; n Tiy;

UHTerpanbHas NOCTOSAHHAS;

HaKoMneHHass B - MOMEHT BpEeMeHW CyMMa paccornacoBaHui
(MHTerpanbHas cymma).

I'Iponopu,MOHaanaﬂ COCTaBnALas 3aBUCUT OT paccornacosaHus E; n oTBevaeT 3a peakumnio Ha

MrHOBEHHYIO OLLIVI6Ky perynmpoBaHus.

n

pI AT

WHTerparnbHasi cocTaBnsitoLLas COAepXuT B cebe HaKoNMEeHHY OWMOKY perynupoBaHust i=o

1 no3BonseT 4oOUTbCH MakcMarnbHOW CKOPOCTU AOCTMXEHUA YyCTaBKN.
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OnddepeHumnanbHaa cocTaBnsiowas 3aBUCUT OT
CKOPOCTM U3MeHeHus1 paccornacoBaHus AE/Aty, wn
No3BONSET YNy4LINTb KAYECTBO NEPexoaHOro npolecca.

Bpemsi mexagy cocegHumMu wusmepeHusmMu Aty
onpefensieTcd BpeMeHeM Onpoca OHOro KaHana
N3MepeHus.

3.2.3.2 NapameTpbl HaCTPONKM perynsitopa

Ona  addekTvBHONM paboTbl Heobxoaumo Anis
KOHKpeTHOro  obbekta  ynpasneHuss  nopobpaTtb
koadpcpuumerTol MUO-perynatopa: Xp, w W 75 ITO
BO3MOXHO caenaTtb BpyyHyto (cMm. Mpunoxenune W) unu
MCNONb30BaTb aBTOHACTPOMKY (cM . MNMpunoxerue XK).

BHumaHue! B HEKOTOPbIX cnyyasx nma-
perynupoBaHue ABnsieTcs N30bITOYHBIM unm
HegonycTumblM. B Takux  cryyasx  BbiCTaBuB
KoadppumumeHT 7, =0 mnm ; = 0 MOXHO noOMy4UTb
cooTBeTcTBeHHO - unu NU-perynsartop.

Onsa dopMMpoBaHUS KOPPEKTHOrO YNpaBnsitoLLero
curHana [WO-perynatopa Heobxogumo 3agaTe Tvn
MCMONHUTENBbHOTO ~ YCTPOWCTBA:  HarpeeaTtefb  Wnu
xonogunbHuk  (napametp  A1-4).  HarpeBatenem
YCMOBHO HAa3bIBAlOT YCTPOWCTBO, NPU  BKIOYEHWU
KOTOPOro  YBENMYMBaEeTCs 3HayYeHWe U3MePSIEMOro
napametpa.

29
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PucyHok 3.11 — MNpuHUMn ynpasnexHus B
pexume «HarpeBaTtenb»:

a) M13MeHeHMe TeMnepaTypbl 0ObLEKTbI;

6) curHan Ha BbixoAe perynsaTopa;

B) CUrHan Ha aHanorosom Bbixoge U;

r) cUrHan Ha AMCKpPeTHOM Bbixoae Tuna P



X D ¥
s i iy MR l’ XONOAHBHHK | Harpesatens
) | I I
| | I
| { | |
| |
Omen, | Lovy : E
[<Ter, | Y| %
PucyHok 3.12 PucyHok 3.13

XOonoaunbHUKOM Ha3blBaloT YCTPOWCTBO, MPU BKIOYEHUM KOTOPOrO YMEHbLUAETCS 3HayeHue
13MepsieMoro napameTpa.

Bupa ynpaBnstoLlero curHana Ha Bbixoge npubopa 3aBMCUT OT TNa BbIXOAHOrO YCTpoMcTBa (CM.
n. 3.2.5). MNpubop BbiAaeT NMBO yNpaBnSALMIA CUrHaN B BuAe NMOCTOSIHHOrO TOKa MW HanpshKeHus
(ans ananoroBbix BY), nu6o B Buge LWWM-curHana (ons guckpeTHbix BY). Ha pucyHke 3.11
npeacTaBneHbl BUObl yNPaBsioLWMX CUrHANoB Af1si aHarnoroBoro v ANUCKPETHOrO BbIXOAOB.

B oTnuuyme oT aHanoroBoro BbIXOAA, Y KOTOPOro BbIXOAHOW CUrHam HemnpepbiBEH BO BPEMEHM,
BbIXOAHOW curHan auckpeTHoro BY npeobGpasyetcsi B nmocnegoBaTenbHOCTb MMMYNbCOB (PUCYHOK
3.12) cornacHo criegyolei hopmyne:

y
Ten 002 ’

roe

D — gnutenbHOCTb MMNYMbCa, [C]

Ten - NEpyof cnefoBaHVs MMYNbCOB, [C]

Y — curHan Ha sbixoae MN-perynatopa, [%].
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Mepvon cnepoBaHWs UMMYNbCOB Tg; 3aBUCUT OT MapamMeTpoB MyCcKOBOrO 06OpyAoBaHWS
MCMNOMHUTENBHOIO MexaHu3Ma W 3agjaetcs napameTtpom A1-5. Manoe 3HayeHue T, NpUMBOAUT K
4acTbIM KOMMYTaLMAM U BbICTPOMY M3HOCY CUIOBbIX KOHTAKTOB, a 60nbLUOe 3HaYEHNE — K YXy/ALLEHUIO
KayecTBa perynmpoBaHusi.

B 3aBucMMOCTM OT BCTPOEHHOrO AUCKpeTHoro BY, HeobxoaMmo YCTaHOBUTb MWHWMAanbHYO
anutensHocTb nMnynsca LM, koTopas 3agaetcsa napametpom A1-8.

Ona  ucknoYeHns M3NUWHKUX  cpabaTbiBaHW  perynsatopa npu  HeBOMbLUOM  3HAYEHUM
paccornacoBaHusi Ei gns BblMMCNEHUs 3Ha4yeHUn Yi  MCMOMb3yeTcs YTOYHEHHoe 3HadveHue Ep,
BbI4YMCIIEHHOE B COOTBETCTBUM C YCIIOBUSMU:

ecnu | Ei| < X4, TO Er=0;
ecnu Ei> Xq, T0 Er= Ei— Xq;
ecnun Ei< — Xq, TO Ep= Ei+ Xq,

roe Xda— 30Ha YyBCTBUTENbHOCTM (puc. 3.13).

30Ha HevyBCTBMTENbHOCTU 3agaeTcs napameTpom A1-2.

B cnyyae TEXHONOrN4yeckon HeobxoaumocTh  Vesu, %

OrpaHNyYnTb MaKCUMarbHYyt0 MOLLHOCTb MCMOSHUTENBHOMO 100 F——————————— =

MexaHu3ma B npubope nMeeTcst BO3MOXHOCTb OrpaHNYeHus Al

BbIXOZHOTO YMpaBrisiioLLero Bo3aencTeus. Hanpuvep, ecnm v b it |
orp

Heobxoaumo, 4Tobbl MowHocTb MM He npeBbiwana 80 %,
TO Heo6X0AMMO BbICTaBUTL COOTBETCTBYIOLLEE 3HAYeHWE B
napameTtpe A1-3 (pucyHok 3.14).

0 100 1
PucyHok 3.14
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BHumanue! [Nepen HacTpoinkoln perynstopa Heobxogumo 3apatb nepwog LWWMa (napametp
A1-5, pexxum paboTbl perynsitopa (napametp A1-6) 1 MUHUManbHYO ANUTENBHOCTL UMNyrbca WM
(napameTtp A1-8))

Ecnu nocne aBTOMaTM4ecKoOW MMM pYyYHOW HACTPOWMKN MepexofdHasl xapaKTepuctuka obbekta
oTnM4aeTcsa OT uaeanbHoW, HeobXOOMMO OTKOPPEKTUPOBaTb 3adaHHble MapaMeTpbl peryrnpoBaHus
cornacHo pucyHky 3.15.

a) Manoca nponopUIOHARBHOCTA ) Bpema WHTErPHPOBIHNA &) Bpesa audubepenLmMposaHia

Hazaneio

Yoranca

PucyHok 3.15

3.2.4. YcTpoMUCTBO CpaBHEHUS

YCTPOWCTBO CpPaBHEHWSI MpedHa3HaYeHo [Ansi  [OBYXMO3WUMOHHOTO  PErynupoBaHvst  Unu
cUrHanusaLumm o BXoAe UIn BbIXOAE 3a YCTaHOBIIEHble Npefenbl U3MepseMon BeIMUMHbI.

YCTpONCTBO CpaBHEHNS paboTaeT No 0OAHOMY U3 NpeAcTaBreHHbIX Ha puc. 3.16 TUMOB NOMUKK:
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™n norvkn 1 (NPsSIMOA  rCTepesic) TA

npuMeHsieTcs B crnyyae Pl DN .= P

CroMnb30BaHNA npubopa ans : :

ynpasneHuss paboTon Harpesartens ] !

(Hanpumep, TOHa). TMpu  3ToMm SrA A
BbIXOAHOE YCTPOICTBO, i i [ ! |y
MOAKIOYEHHOE K yCTpOICTBY XA | Tunnormmm 1 | Dot
CpaBHeHusl, nepBoHayasnsHO Bes. | —
BKMIOYAETCS MpW 3HauveHusix T < C1, ! : :
BblkntoyaeTca npu T > C2 M BHOBb armn; - ' -
BkmtoyaeTcsa npu T < C1, ocywecTsnss X ) | Tunnoneer2 : ot
Tem caMbiM  ABYXMO3ULMOHHOE Ban [ |
perynuposaHue B npegenax (C2 — 2 ! | ! | s
C1)‘ X I I Tun norwxm 3 ! [ rt
TMA norvkn 2 (06paTHbIn rMCTepesNc) e : ' '
npuMeHsieTcs B cryyae ] l r
CroMb30BaHMNA npubopa ans Omen. - % | >
ynpaBnenus paboToii  oxraguTens X |y THmnorusd | ot
(Hanpumep, BeHTUnATOpa). Mpn aTOM Brn, | ! )

BbIXogHOE YCTPONCTBO | |

nepBoHavanbHO  BKMNOYaeTca  npu e >
3HaH_?HI/Ié)fI T > C2, a BblknovaeTcs PucyHok 3.16 *
npn T < C1;

Tun norukun 3 (M-o06pasHasi) NnpyMeHsieTca NpY MCMonb30BaHWM Npubopa Ans curHanusaumm
O BXOAEe KOHTPONMUPYEeMOW BenWYMHbl B 3ajaHHble rpaHuubl. [lpu 3TOM  BbIXOAHOE
yCTponcTBo Bktodaetcs npu C1 < T< C2;
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e Tun norvku 4 (U-obpa3Has) NpuMeHsieTcs npu Ucnonb3oBaHnv npubopa Ans curHanvsauum
O BbIXOAE KOHTPONMPYEMOW BeNUYMHbI 3a 3afaHHble rpaHuubl. Mpy 3ToM BbIXOAHOE
YyCTPONCTBO BKMtovaeTca npu T>C2n T< C1.
3apaHne ycTtaBok ycTpowcTBa cpaBHeHns C1 u C2 npoBoautcs npv NporpaMMuMpoBaHUn
napamMeTpoB perynupoBaHus npubopa (cm. n. 6.2).

3.2.5 Tunbl BbIXOAHbLIX YCTPOUCTB

BbixoAHble yCTpOWCTBa npeAHasHayeHbl Afns nepeaayy BbIXOQHOMO YNpaBnstoWero curHana Ha
MCMOMHUTENbHbIE MEXaHWU3Mb.

Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexun b.

BY moryT 6bITb ABYX TUNOB: AUCKPETHLIE U aHANOroBbIE.

BHumaHue! BHe 3aBucuMmocTM OT Twna, JNoboe BbIXOOAHOE YCTPOWCTBO rasibBaHUYECKU
M30MNMPOBaHO OT N3MepuTenbHOro 6roka (3a uckmoyeHnem Boixoda T).

AuckpeTHoe BY — oanekTpomarHWTHoe pene, TpaH3WCTOpHas omnTonapa, ONTOCUMWUCTOP —
ncnonb3yeTcst Anst ynpaBrneHus (BKMOYEHUS/BbIKIOYEHWS) Harpy3kon nNnbo HenocpeacTBeHHo, nubo
Yepe3 Gonee MoOLUHblE YMpaBrsioWLME 3MEMeHTbl, Takue Kak nyckaTenu, TBephoTenbHble pene,
TUPUCTOPbI UMN CUMUCTOPBI.

OnekTpomarHuTHoe pene (Bbixoa P) npegHasHauyeHo Ansi KOMMyTauuu CUIOBbIX Lenei
HanpsikeHveM He 6onee 250 B u pabounm TokoM He Gonee 4 A.

TpaHaucTtopHasa onTtonapa (Bbixoa K) npumeHsieTcs, kak npaBurio, Ans ynpaBneHWs
HM3KOBOINbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHune Bbixoga us cTpos
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TpaH3ucTopa u3-3a GOMbLIOrO TOKAa CaMOWHAYKUMWM napannenbHo o6MOTKe BHELLHEro pene
Heobxoaumo yctaHasnueaTtb avog VD1 (cM. pucyHok B.2).

TpaH3ucTOopHbIA KNty (Bbixoa T) npegHasHayeH ONs NPSAMOro NOAKMIOYEHUS K npubopy B
Ka4yecTBe Harpysku TBepLOTENbHOrO pene (BbIxoaHoe HanpskeHue 4...6 B, nocTosHHbIN TOk He bonee
25 MA).

BHumaHue! MakcvmManbHas gnuHa coeamHuUTenbHoro kabens mexay npubopom ¢ BbixogoMm T 1
TBEPAOTENbHBIM pere He AormkHa NpeBbiwaTh 3 M.

OntocumucTop (Bbixod C) MMeET BHYTPEHHIOI CXEMY Nepexofa Yepe3 HoMb U BKoYaeTcs B
Lenb yrnpaBneHusi MOLLHOMO CUMUCTOPa WK napbl BCTPEYHO-NapannenbHO BKMIOYEHHbIX TUPUCTOPOB
yepes orpaHudmBatowmin pesvmctop R1 (cm. pucyHok B.3). BenuunHa conpoTtuBneHus pesucropa
onpefensieT TOK ynpaBneHns cummctopa. HarpysouHas cnocobHOCTb Bbixofa — TOK He 6onee 50 MA
npu NeEpeMEHHOM HanpsikeHun He 6onee 250 B.

[na npenoTBpalleHns NPo6osi TPUCTOPOB M3-3a BbICOKOBOMbTHbLIX CKAYKOB HanpshKeHus B CeTu
K X BbIBOAAM pekoMeHayeTcsi nogkntoyatb punbtpytowyo RC uyenoyky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabouum napametpam aHamnorumyHbl Bbixogy C n
npegHasHayeHbl Ans ynpasneHus TpexdasHon Harpy3kom (CM. pucyHok b.5).

AHanoroBoe BY npeacraBnsiet cobowi Lmcpo-aHanoroBbii npeobpasoBaTtesb, NO3BONSALNN
(hopMMpPOBaTL aHANOrOBbIV CUrHAM NMOCTOSIHHOTO TOKa UMW HanNpPSBKEHUS.
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®dopmMmupoBaTenb TokoBoro curHana Ry, Omj
(Bbixog W) npeobpasyer  BbIxogHOE 1000
3HayeHve [MW[-perynatopa B  TOKOBbIV 900
curHan 4...20 MA Ha akTuBHOWM Harpy3ke RH 800
(cm. pycyHok 3.17). 700
600
500
TPM10 | 400
Buixog X-1 300
E:

a — BeixogX-2 ————+U, 200

< [ BexoaX-3 (— }—o -U, 100 _

Ry 0 10 20 30 Up, B

PucyHok 3.17 PucyHok 3.18 — N'padmk 3aBucumocTn Ry(Un)

Ona pabotbl BY HeobxoanMo Mcnonb3oBaTb BHELUHWA WCTOYMHUK MUTaHWUSI MOCTOSIHHOIO TOKa.
ConpoTtuBneHne HarpyskM RH 3aBUCWT OT HanpshkeHus UCTOYHWMKa nutanus Un u BbibupaeTtca u3
rpacuka (cM. pucyHok 3.18). B Tom cnyyae, ecnv ons nsamepeHus TOKOBOrO CUrHana ucnonb3yeTcs
N3MEpUTENbHbIA LWYHT RM M ero HoOMWHan MeHblue HeobXoaMMOro COMPOTUMBMEHUSI Harpysku, TO
ucrnonb3yeTcss  A006aBOYHBIN  OrpaHuuMBaloWLmMii  peanctop Rorp, conpoTuBneHne KoToporo
BbIYUCMSAETCS U3 COOTHOLLEHMS:

Rorp = RH — Run

TunoBble cooTHoweHus: Un = 12 B, RH = Ru =100 Om; Un =24 B, RH = 700 Om (Run = 100 Om,
Rorp = 620 Om).
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BHumanue!
1. HanpsbkeHue uctovHuka nutaHus LIAM He gomkHo 6biTe 6onee 30 B.

2. B kayecTBe BHELUHEr0 UCTOYHMKA MUTAHUS MOXET ObITb MCMOMb30BaH BCTPOEHHbIM B Mpubop
NCTOYHMK 24 B.

3. [onyckaeTtcsi npuMeHeHWe pe3ncTopa C BENWYMHOW COMPOTUBMEHMS, OTMAMYaloWencs ot
paccuuTaHHon He 6onee Yem Ha + 10%.

®dopmupoBarternb curHana nocToAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHue Ha
Boixoge [MW[-perynatopa B curHan HanpskeHust 0...10 B. ConpoTuBneHve Harpyskm RH,
noaknoyaemon k LIATM, gomkHo 6biTb B gnanasoHe ot 2 go 10 kOm.

[na nuTaHnsa BbIxoda BO3MOXHO UCMOMb30BaHWE BCTPOEHHOMO UCTOYHMKA NuTaHus 24 B.

BHumanue! HanpsikeHne nctoynuka nutanusa LLATM He gomkHo npesbiwaTh 30 B.
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4 Mepbl 6e3onacHocTu

Mo cnocoby 3awwmTbl OT MOPaXEHNs SNEKTPUYECKMM TOKOM Npubop cooTBeTcTBYeT knaccy Il no
rOCT 12.2.007.0-75.

Mpu akcnnyaTauuu, TexXHUYECKOM OBCNyXMBaHMM U noBepke Heobxoaumo cobnojaTtb
TpeboBanns MOCT 12.3.019-80, «[lpaBun akcnnyaTaumu 3MeKTPOYCTaHOBOK NOTpebuTtenen» u
«MpaBun oxpaHbl TpyAa Npu aKcniyaTauum aneKkTpoycTaHOBOK NoTpeduTenemny.

Ha OTKpbITbIX KOHTaKTax KremMMHWKa npubopa npu aKchnyaTauuu NpUCYTCTBYET HamnpsbkeHve
BenunymHon o 250 B, onacHoe Ans yenoBeyveckow xusHu. Jliobblie noaknoveHns K npubopy n paboThbl
M0 ero TeXHNYECKOMY 0GCIYXXMBaHUIO MPOU3BOASATCS TONMbKO MPW OTKIMHOYEHHOM NUTaHUK npubopa.

He ponyckaeTcs nomnajaHue BrarM Ha KOHTAKTbl BbIXOAHOTO pa3bemMa W BHYTPEHHWE
3MeKTpoanemMeHTbl npubopa. 3anpelyaetcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpepax C
coepxxaHnem B aTmocdepe KUCMOT, LenoYver, Macen u T. n.

MopaknioyeHne, perynupoBka M TexobcnyxuBaHue npubopa [AOMKHbI NPOM3BOAWUTLCS TOMBKO
KBanuguULMpOBaHHbIMK CrieuuanmcTamm, 3y4mBLUIMMI HAacTosILLLEEE PYKOBOACTBO NO SKCMyaTaumu.

BHumaHue! B cBA3M C HanuuvMeMm Ha KNEMMHWMKE OMacHOro Ans >XU3HW HanpspkeHus npubopsl,
M3rOTOBIEHHbIE B KOpMycax LWMWTOBOrO kpenneHnus (moaudukaumm TPM10-W1.Y.XX u TPM10-
L2.Y.XX), [OmKHblI yCTaHaBNMBaTbCA B LUMTax yNpaBneHWs, AOCTYMHbIX TONbKO KBanvduumpo-
BaHHbIM CrieumanucTam.
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5 MoHTax npnbéopa Ha 06bEKTe U NOAroTOBKa K paboTte

B pasgene onucbiBAKOTCA MOHTaX, KpenneHve u
noZkntoyeHve npubopa.

5.1 MoHTax npmnbopa

YcTtaHOBKa NpMGOPOB HAaCTEHHOTO UCMONHEHUSA

1. 3akpenuTb KPOHLWTENH Tpems BuHTamn M4 x 20
Ha MOBEPXHOCTW, npedHa3Ha4YeHHOW [N yCTaHOBKU
npubopa (cMm. MpunoxeHne A n pucyHok 5.1, a).

MpumeyaHune - BUHTbLI ANS KpenneHus KpOHLITenHa
He BXOAST B KOMMIEKT NOCTaBKu.

2. 3auenuTb KpenexHbIN Yronok Ha 3agHen CTeHKe
npubopa 3a BEPXHIO KPOMKY KPOHLUTENHa (pUcyHOK 5.1,
6)

3. Mpukpenutb NpUBOP K KPOHLUTENHY BMHTOM M4 X
35 13 komnnekTa noctasku (pUcyHok 5.1, 8).

B)

PucyHok 5.1 - MoHTax npu6opa
HacCTEeHHOro KpenneHus
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YcTaHoBKa ﬂpMGOpOB LWUTOBOIro UCNoJIHeHus

1. MNoaroToBWUTb Ha LWMTe ynpaBneHus MecTo Ans
yCTaHOBKM Npubopa B cooTBETCTBUU C [punoxeHnem A.

2. YcraHOBUTb npubop Ha LWWUTe YnpaBneHus,
MCNONb3ysi ANsl €ro KPenreHusl MOHTaXHble 3MEMEHTbI,
BXOASILLME B KOMMNIEKT NnocTasku npubopa.

3. BctaBuTb npubop B cneumarnsHO NoaroTOBIIEHHOE
OTBEpCTNE Ha nuueBon naHenu wuta (cMm. MpunoxeHune
A n pucyHok 5.2, a).

4. BcTaBuTb hMKCaTOpbl U3 KOMMMEKTa NOCTaBKM B
OTBEpPCTUS Ha GOKOBbIX CTeHkax npubopa (puUcyHoK 5.2,
0).

5. C ycunuem 3aBepHyTb BUHTBI M4 x 35 u3
KOMMMEeKTa NOCTaBKM B OTBEPCTUSIX Kaxaoro dumkcatopa
Tak, 4tobbl nMpubop ObiM MAOTHO MpwKaT K NULEBON
naHenu wuta
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YctaHoBka npu6opoB DIN-peeyHoro ucnonHeHus

1. NMoarotoButb Mecto Ha DIN-peiike ans yctaHoBku npubopa.

2. YcraHoBuTb npunbop Ha DIN-peliky B cootTBeTCTBMM C puIC. 5.3.

3. C ycunuem npugasutb npubop k DIN-peiike B HanpasneHuu,
nokaszaHHOM CTpenkou, 40 UKcaumm 3aLlenku.

PucyHok 5.1 - MoHTax
npu6opa HaCTEHHOro
KpenneHus

5.2 MoHTaX BHelWHUX CBsi3en
5.2.1 O6wue TpeboBaHUSA

Mpu MOHTaXxe pekoMeHayeTcs cobnoaaTb creaytoLime TpeGoBaHus.
1. TopkntoyeHve npubopa crnegyeT npousBoauTb K ceTeBoMy duaepy 220 B 50 Iy, He
CBsi3aHHOMY HENocpeACTBEHHO C MUTaHMEM MOLLHOTO CUNoBoro obopyaoBaHusl. Bo BHewwHen uenu
pekoMeHzayeTcs YCTaHOBUTb BbIKItOYaTenb nuTaHus, obecneyvBatoLLmi

OTKMoYeHne
npvbopa oT ceTu v NNaekve NpeaoxpaHuTen Ha Tok 0,5 A.
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2. CxeMmbl MOOKMHOYEHUs AATUYMKOB K npubopam pasnuyHbiXx Moaudukauuid npuBeeHbl B
MpunoxeHun b. MNMapameTpbl MMHUM coeanHeHus Npubopa ¢ 4aT4MKOM NpuBegeHbl B Tabn. 5.1.

Ta6bnuua 5.1 - MapameTpbl NIMHUM CBA3U Npubopa ¢ AaTynkamm

Tvn gaTtyuka OnNuHa NUHUNA, M, ConpotusnexHue UcnonHeHne NUHuUM
He bonee nuHum, Om, He Gonee
TepmomeTp 100 150 Tpexn;goso,qHaﬂ, nposoga
conpoTuBneHus ! PaBHOU ONUHbI N ceYeHunsa

TepmoanekTpoaHbIi kabenb

Tepmonapa 20 100 .
(KOoMNEeHcaLUMOHHbI)

YHUMUMPOBAHHBI
CUrHan NOCTOSIHHOrO 100 100 [ByxnpoBogHas
TOKa

YHUMUMPOBAHHBI
curHan HanpsikeHus 100 5,0 [ByxnpoBogHas
NMOCTOSIHHOTO TOKa

3. BcTpoeHHbIn B npubOp WCTOYHWMK MOCTOSIHHOrO HanpsbkeHuss 24,0124 B cnepyer
Mcnonb3oBaTth A8 NUTaHUS akTUBHBIX AaTUYMKOB C aHAroOroBbIM BbIXOAOM WIIM @aHanorosble BbiXOoAbl
npubopa (n. 3.2.5).

BHumaHue! He gonyckaeTcsi nogkntodeHne kK BCTPOEHHOMY B NpUBOP UCTOYHUKY HanpsikeHust 24
B ogHOBpeMeHHO aHarnorosbix BXOA0B U BbIXOAOB.

42




5.2.2 YKa3aHus NO MOHTaxy

PekomeHaaumm no opraHnsaumm MoHTaxa cregyioLume.

MoagroToBuTh Kabenu AnNs coeauHeHWst Npubopa C AaTYMKOM, @ TakkKe C UCTOYHUKOM MUTaHWS
220 B 50 I'u,.

Ons obecneyeHUs HafEXHOCTU SMNEKTPUYECKUX COEAMHEHWN PEKOMeHOyeTCsl WCMonb3oBaTb
kabenu MeaHble MHOrOXWIIbHbIE, KOHLbI KOTOPbIX Mepen MOAKIYEHUEeM creayeT TLaTerbHO
3a4UCTUTb U 3anyauTb. 3a4NCTKY XU kabernei HE06X0AMMO BbIMOSHSATL C TAKUM PacHeToM, YTOObI UX
OrofeHHbIe KOHLbI NOCIe NOAKIYEHUs K NPUGOPY He BbICTYNanu 3a npegerbl kneMmHuka. CeveHve
Xun kabenein SOoMmKHO BbiTb He Gonee 1 MM®.

B Koprycax HacTEHHOro KpersieHUst KOHUYECKUe 4acTu YNIOTHSILWMX BTYNOK Cpe3aTb Takum
o6pa3om, 4TobbI BTyrka NoTHO npuerana k NoBepXHOCTU kabens.

MpumeyaHus

1. KabenbHble BbiBOAbI NpuboOpa paccunTaHbl Ha NOAKMYeHe kabenen ¢ HapyXHbIM AUaMeTpoM
oT 6 0o 12 mm.

2. [Ons YMEHbLUEHUNA TPpEeHUa Mexay peSVIHOBOVI NOBEPXHOCTbH BTYJIKA U kabens pekomMeHayeTca
NPUMEHATb TalibK, Kpaxman n 1.4.

I'IpM npoknagke Kabenew cneayet  BblAeNUTb  JIMHUM CBA3W, coefuHAlolmne anI60p
C [aTynMKOM B CaMOCTOATENIbHYKO Tpaccy (VIJ'lVI HECKOINbKO Tpacc), pacnonaraa ee (VIJ'IVI VIX)
OTAEenbHO OT CUNoBbIX kabenew, a Takke OT kabenen, Co3AalOLLMX BbICOKOYACTOTHbIE U nMnynbCHbIE
nomMmexu.
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BHumanue! [nsa sawuthl BXoAoB Npubopa OT BMAUSHWS MPOMBILNEHHbLIX 3NEKTPOMarHUTHbIX
noMex NMHUM CBA3K npubopa ¢ AaTyYMKOM criegyeT aKpaHWpoBaTb. B kavecTBe akpaHoOB MoryT GbiTb
MCNonb30BaHbl Kak crneuuanbHble kabenu € aKpaHWPYLMMKU onneTkamu, Tak W 3a3emreHHble
cTarnbHble Tpy6bl NoaxoasLlero AmameTpa. JkpaHbl kabenen ¢ akpaHUPYOLLMMK ONNeTKaMu crneayet
NOAKMIOYNTb K 3a3€MINEHHOMY KOHTaKTY B LLMTE YNpaBneHus.

5.3 NogknroyeHne npmubopa

CoeavHeHve npubopa C WCTOYHMKOM MUTaHWS (CeTbl) W AaTYMKOM  NPOM3BOAUTCS
Mo COOTBETCTBYIOLLMM CXemaMm, npveefeHHbIM B MpunoxeHun B, ¢ cobntoaeHnem UsnoxeHHoON Hke
nocnefoBaTenlbHOCTU AEUCTBUN:
1. TMopgkniounTb NPUBOP K UCTOYHWKY NMUTaHUS;
2. MopaTb nuUTaHWe, BbICTABUTb KOA TWMa AaTynka U pexumM paboTbl YCTPOWCTBA CpaBHEHUS, @
Takke HeobxoauMble YCTaBku perynmposaHnus (cM. MpunoxeHune B), 3aTem CHATb NUTaHWE;
3. TMogkntounTb NMHUIO CBA3W «Npubop — AaTuuk» K NepBuYHOMY Npeobpas3oBaTernio U BXOAY

npmbopa;

4. TloakmioynTb NIMHUK CBA3M «NPUBOP — Harpyska» K UCMOMHUTENbHBIM MeXaHW3MaM 1 BbIXOAy
npubopa;

5. TNogaTb HanpspkeHve NUTaHUA U BbINONHUTL aBToHacTponky MUO-perynatopa (cm. [Npunoxexue
).

BHumaHue! [ns 3alimTbl BXOAHbIX Lienelt npubopa OT BO3MOXHOro npobosi 3apsigamu
CTaTMYECKOro 3MIEKTPUYECTBA, HAKOMMEHHOr0 Ha fMHUSIX CBS3W «npubop — JdaTynk» nepeq
NOAKMIOYEHNEM K KIMEMMHUMKY npubopa, ux Xunbl crnegyeT Ha 1...2 cek COeAUHUTb C BUHTOM
3a3eMrieHust WwuTa.
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Mocne nopknoyveHns Bcex HeobXxoauMmbIX CBA3EW Mofatb Ha npubop nuTaHwe, nocre Yero
npubop neperget B pexum PABOTA. lMpu ucnpaBHOCTM gatyvMka U NIMHUM CBA3W Ha LUGPOBOM
nHavKaTope oTobpasnTca Tekyllee 3Ha4YeHue M3MepsieMoi BennUmHbl. Ecnv nokasaHus npuéopa He
COOTBETCTBYIOT peanbHOMY 3HAYEHWI0 U3MePSIEMON BEMUYMHBI, HEOGX0AMMO NPOBEPUTL UCTIPaBHOCTbL
AaTyvKa 1 LeNOCTHOCTb NIMHWK CBSA3W, @ Takke NPaBUMbHOCTb UX NOAKIOYEHNS.

BHumaHme!
1. MNpu npoBepke NCNPaBHOCTU AaTyMKa U MUHUN CBS3U HEOOXOAUMO OTKIYUTL NPUGOP OT CeTU
nuTaHns. Bo n3bexaHve Bbixoga npubopa 13 CTPos MpU «NPO3BOHKE» CBSI3eN HEOOX0AMMO
MCNoNb30BaTbh U3MEpPUTENbHBIE YCTPOWCTBA C HaNpsPKEHWEM NuTaHus He Gonee 4,5 B, npu
6ornee BbICOKMX HaMPSBKEHUSIX MUTaHWUS 3TUX YCTPOWCTB OTKMOYEHUE AaTtymka oT npubopa
obs3aTensHo.
2. MopknioyaTe aKTMBHblE NpeoBpasoBaTeny C DH HUD
BbIXOAHbLIM CUrHanoMm B BUAE MOCTOSIHHOrO : p |

Hanpsikenus (-50,0.+50,0 mB mnn 0...1,0 B) |

MOXHO HenocpeacTtBeHHO K BXOAHbIM

KOHTakTam npubopa. =
w

HENpaeunbLHo! npaeunbHo!
a) 6)
PucyHok 5.4
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3. MopgkntoyeHne npeobpasoBaTenelt ¢ BbixogoM B Buae Toka (0..5,0 MA, 0...20,0 MA unu
4,0...20,0 MA) — TONbKO MOCMEe YCTaHOBKW LUYHTUPYIOLLEro pesnucTopa ConpoTUBMEHVEM
50,0 Om (pmonyck He Gornee 0,1 %), noakno4yeHWe KOTOPOro HeOOGXOAUMO MPOU3BOAUTL B
COOTBETCTBUM C PUCYHKOM 5.4,6, T.e. BbIBOL PEe3UCTOpa [AOMKEH 3aBOAUTLCS C TOW Xe
CTOPOHbl BMHTOBOW KMEeMMbl, YTO W NpPOBOA OT Adatymka. lNpu ucnonb3oBaHuM npoBoAa
ceveHvem Gonee 0,35 MM KOHel, MPoOBOAA W BbIBOA, pe3vcTopa HeobXoayMMOo CKpyymBaTb
unu cnasTe.

BaxHo! HeBbinonHeHne aToro Tpe6OBaHI/IFI MOXeT NpUBECTU K NponagaHUo KOHTakTa Mexay
BbIBOAOM pPe3NCTOpPa U KNemMMmbl, YTO NnoBrie4veT noBpexaeHne sxoga npmﬁopa.

5.4 «BbicTpas» 3ameHa npubopa (Tonbko ans npuéopa B kopnyce L11)

KoHcTpykumusi knemm npubopa, BbiNonHeHHoro B kopnyce L11, nossonsieT ocyluecTButb
onepaTuBHYl0 3ameHy npubopa 06e3 JeMOHTaxa MOAKMIOYEHHbIX K HEMYy BHELIHUX fWHWUA CBA3W.
MocnenoBaTenbHOCTL 3aMeHbl Npubopa cneayoLas:

1) obecToumBalOTCA BCE NMUHUM CBA3U, NOAXOAsALME K NpUBopy, B T. 4. MUHUN NUTAHUS;

2) BbIBMHYMBAIOTCS KpeneXHble BUHTbI (ABa) MO KpasiM KIMeMMHOM KONoaku npubopa;

3) cbemHas YacTb KOMOAKWN oTAenseTcs oT nNpubopa BMeCTe C MOAKMOYEHHbIMW BHELLHUMMU
TNIMHUSIMW CBSI3W MPU MOMOLLM OTBEPTKM WNKU APYroro noaxoAsilero MHCTpyMeHTa (oTcoeavHeHve
KNEeMMHOW KOroAKu NpeAcTaBreHo Ha pucyHke 5.5);

4) npubop BbIHMMaeTcsa W3 WWUTa, a Ha ero MecTO YyCTaHaBnuBaeTCs [Apyroh c
npeaBapuTEnbHO yaaneHHoN pa3beMHON YacTbio KNemM;

5) k ycTaHoBrneHHOMy npubOpy MOACOEAVHSETCS pa3beMHass 4YacTb KNemMM C
NOAKITOYEHHBIMU BHELLUHUMU JIMHUSIMU CBS3W;

6) 3aBMHYMBAIOTCSI KPEMEXHbIE BUHTbI KNEMMHOW KOMOAKM.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npubopa
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6 Pexxnmbl paboTbl npubopa

Mpubop MoOxXeT yHKUMOHMpPOBATL B OOHOM ©3 AByX pexumoB: PABOTA  unu
NPOrPAMMNPOBAHMUE.

6.1 Pexxum PABOTA

Pexum PABOTA sBRSeTCS OCHOBHbIM 3JKCMMyaTauWMOHHBIM PEXUMOM, B KOTOPbIA npubop
aBTOMaTU4eCKV BXOOWT MpW BKIOYEHUN NUTaHus. B AaHHOM pexvmMe Npov3BOAUTCS OMPOC BXOLHOTO
AaTyvKka C BbIYMCMEHMEM MO MOMYyYEHHbIM AAHHLIM TEKYLUMX 3HAYEeHWA U3MepPSieMON BenvYuHbl U
oTOBpaXXeHeM Ux Ha LMPOBOM NHAMKATOPE U BblAaven HEOOXOANMbIX CUTHANOB PerynMpoBaHns Ha
BbIXOAHblE YCTPONCTBA.

B npouecce paboTbl Npubop KOHTPONMPYET UCMPABHOCTb BXOAHOIO AaTyumka W, B Crly4ae BO3HUKHOBEHWSI
aBapum no BXxody, CuUrHarmMavMpyeT 00 OTOM BbIBOOAOM Ha LMGPOBON MHAMKATOP COOBLLIEHMS,
COOTBETCTBYHOLLIErO aBapuiiHol cutyauum (cm. Mpunoxenuve ). PaboTa BbIXOQHOTO YCTPOMCTBA, CBSI3aHHOrO
C 3TUM BXOAOM, Mpy 3TOM BriokupyeTcs (nepeBoanTcsi B 6e3onacHoe CoCTosiHYE, onpeaerieHHoe B napameTpe
A1-9 (A2-9)). ABapuiiHasi cuTyauusi BO3HWMKAET MPW BbIXOAE M3MeEpsSieMOV BernvuuHbl 3a OOMyCTUMBbINA
[OManasoH KOHTporist (cM. Tabn. 2.2) unu npuv BbIXoAe U3 CTPosi AaTtyuka (0BpbIB UnM KOPOTKOE 3aMblkaHue
TEPMOMETPOB COMPOTUBIEHNS, 0OPLIB TEPMONapb! M YHUPULIMPOBAHHOTO AaT4MKA).

BHumanume! [Mpnbop nHanumpyert:
e TemnepaTypy «XOJIOAHOro cnasi» — B Clly4ae KOPOTKOro 3aMblKaHus TepmMonapsl;
e 3HayeHuWe HKHEero npegena AnanasoHa — B Criydae KOpoTkoro 3ambikaHust gatymkos 0...1 B, 0...5
MA, 0...20 MA 1 obpbiBa gatumkos 0...5 MA, 0...20 MA;
® 3HayeHue cepeauHbl Avana3oHa — B Criydae KOpOTKOro 3aMblkaHus gatdmka —50...+50 mB.

B  pexume PABOTA npubop ynpaBnseT BHELWHWM WCMOMHUTENbHLIM YCTPOWCTBOM.
BusyanbHblli  KOHTpOfb 3a paboTol  BbIXOAHOrO  YCTPOWCTBA  OMCKPETHOrO Tuna  MOXeT
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OCYLLECTBNATLCA onepaTtopoM nNo cBetoamoay «K». 3acBeTka cBeToauoga CUrHanmuavpyetr o
nepesoge Bbixoga B cocTosiHne BKITKOYEHO, a rawenune — B coctosiHne OTKITKOYEHO.

BHumanume! lNpu ncnonb3oBaHumn aHanorosoro Bbixoga (BY tuna N unn Y) ceetogunon «K» He
3aeNCcTBOBaH.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUNPOBAHUE npegHa3HayeH ons 3agaHus v 3anucu B 3HEProHe3aBnCcMYyo
namsaTb npubopa TpebyeMmbix MpuM 3KCnnyaTauuuM nporpamMypyeMbiXx napameTpoB. 3afaHHble
3HaYeHVs NapaMeTPOB COXPaHSIIOTCS B MaMsTV Npubopa npuy BbIKIIOYEHUN NMUTAHUS.

MpumeyaHus

1. Tpy coxpaHeHnn v3MeHeHHbIX 3HaveHu napametpoB b1-0 n b1l-7 BbixooHble YCTPOWCTBA NEPEBOOSTCH B
HesonacHble CocTosHUS, onpeaerneHHble napametpamy Al-9 n A2-9. MNpy U3MeHeHU Opyrx napameTpoB
npubop ocTaeTcsi B paboqeM COCTOSHUM.

2. 3HayeHve napameTpa bl-7 onpenenser TO4HOCTb OTODPaKEHWS MHOMKALMM U MaclUTabvpyeT 3HajveHus 1
avanasoHbl napametpoB T, Xp, C1, C2, A1-2, bl-5 n bl-6. MaCLUTa6VIEOBaHI/Ie BbINOMHSETC NyTeM
YMHOXEHUS TEKYLLIMX 3HAaYEHUI YKasaHHbIX MapaMeTpoB Ha koadbdmumeHT 107, rae X — 3HayeHve napameTpa
b1-7.

Ecnn B Teuenne 20 cek B pexume NMPOIPAMMUPOBAHUE He npousBoguTcs onepauuin c

KHOMKamu, Npubop aBTOMaTU4eCKN Bo3BpaLlaeTcs B pexum PABOTA.

B npunbope yctaHoBneHo ABa ypOBHS NPOrpaMMUpOBaHUs.
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Ha nepBom ypoBHe oOcyllecTBNseTcs
NPOCMOTP W MW3MEHEeHWe 3Ha4yeHuin napameTpoB
perynupoBaHusi: yctasku T u koadpcpuumerTtos X,
Ty, To, @ Tawke yctaBok C1 n C2. Bxoa Ha nepsbin
YpOBEHb  NPOrpaMMUPOBaHUSA  OCYLLECTBMSETCA

KPaTKOBPEMEHHBIM ~HaXXaTUeM Ha  KHOMKY
MocnepoBatensHocTb paboTel ¢ npubopom Ha
NepBOM YPOBHE NMpOrpamMMUpoBaHus NpUBEAEHa Ha
puc. 6.1.

Ha BTOpOM ypoBHe nporpammvpoBaHus
ocyLlecTBseTca  NpocMoTp M Heobxoaumoe
N3MeHeHue PYHKUMOHANbHbIX napameTpoB
npubopa. ®yHKUMOHaNbHbIe NapameTpbl npubopa
pasgeneHsl Ha rpynnel A u b. B rpynne A
HaxoasiTcs napameTpbl, Onpeaensiowme  Noruky
pabotbl npubopa. B rpynne b — napameTpbl,
oTBevaloLLMe 3a HaCTPONKY M3MEPUTENIbHOM YacTu
npubopa.

Pexom PABOTA

Sapanme yerask A 1Y |
— (WameHenwe B awanasose |
M paboTs aaT4vka) |

] ~3ananve ricrepesnca A 1Y |
_: Iﬁ (Mamenenme or 0 fo BeprHero |
v npefgna Ananasona 1
!_ paboThl faTymka) N

PucyHok 6.1 — NocnepoBaTenbHOCTb
paGoTbl c NPUGOPOM Ha NepBOM YpPOBHe
nporpamMmmMmupoBaHus

MoppobHoe onucaHve napameTpoB npuBeaeHo B [NpunoxeHun B. Bxon Ha BTOpoW ypoBeHb

NpOrpamMmMm1poBaHNA OCYLLECTBASIETCA HaxaTueM U yaepxusaHuem kHorku [°°] ne meHee 3 cek.
MocrnenoBaTenbHOCTH MpoLEeaypbl NPOrpaMMUPOBaHUst puGopa Ha BTOPOM ypoBHE Anst o6eux rpynn

napamMeTpoB NMpVBeAEHbI Ha pUCYHKe 6.2 - 6.4.
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[ns 3awuTbl napameTpoB OT
HeCaHKLMOHNPOBaHHOTO
N3MeHeHMs1 pabounx pexvMoB B
npubope cnyxat napameTpbl
cekpetHoctu A0-0 m b0-0, B

KOTOPbIX ycTaHaBnuBaeTcs
3anpeT Ha U3MeHeHne
napaMeTpoB  COOTBETCTBYHOLLEN
rpynnbl ] napameTpos
perynupoBaHus. Mpu
YCTaHOBNEHHOM 3anpete

pa3pellaeTca TOJIbKO NpOCMOTP
paHee 3a4aHHbIX 3HavYeHun
napamMeTpoB 3TUX rpynn.

YAepRMEaTL

| amnapaverpon | |y napaerpoe |
| TPYNNE A G, pHC. S.BJ | TRYTING b CM. pHC. 6.4_|

PucyHok 6.2 — NocnepgoBaTenbHOCTbL paboThbl ¢ NpuGopom
Ha BTOPOM YPOBHE NpOorpamMMmupoBaHus

[ocTtyn K 3TUM NapameTpam CEeKpeTHOCTU OCYLLECTBNSETCS TONbKO Yepes Koabl:
. Ons rpynnel napameTpoB A kog goctyna 135;
. Ans rpynnel napameTpoB b kog goctyna 246.

BHumaHume! [1ns Bo3BpaTa BCEX 3aBOACKUX YCTAHOBOK HEOOX0AMMO HabpaTb kof 118.
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PucyHok 6.3 — NocnepoBaTenbHOCTb paboTbl C NPMGOPOM Ha BTOPOM YPOBHe
nporpamMmmMupoBaHus (Ans rpynnbi napameTpoB A)
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PucyHok 6.4 — NocnepoBaTtensLHOCTL paboThl ¢ NPUGOPOM Ha BTOPOM YPOBHE
nporpammMmupoBaHus (4Ns rpynnbl napameTpos b)
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7 TexHn4yeckoe ob6cnyxmBaHue

7.1 O6wume ykasaHusA

TexHuueckoe obcnyxuBaHne npubopa NPOBOAUTCS HE PeXe OOHOro pasa B LUECTb MECSILEB U
COCTOUT B NPOBEPKE KpenneHusi npubopa, BUHTOBbIX COEAMHEHWI, a Takke yaaneHuy nbinv v rpsiau ¢
KnemMmHuka npubopa.

7.2 OcTupoBKa npubopa

BHumanue! KOcTupoBKy npubopa [OMMKHbI BbIMOMHATL NULA, UMMEloLMe COOTBETCTBYIOLLYIO
KBanudukaumo n Heobxogmmoe o6opyaoBaHue.

Mopsimok AencTBuii Npu OCTUPOBKE NpuBeaeH B Mpunoxenun E.
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8 MapkupoBka npubopa

Ha kopnyc npu6opa 1 npukpenneHHbIX K HeMy Tabnuykax HaHOCSTCS:

HanMeHoBaHWe npubopa;

cTeneHb 3awmtbl kopnyca no FOCT 14254;

HanpshkeHue ¥ YacToTa NUTaHus;

notpebnsemas MOLLHOCTb;

Knacc 3almTbl OT nopaxeHus anekTpuyeckum Tokom no FOCT 12.2.007.0;

3HaK yTBEpXAEHWSt TUNa cpeacTB U3MepeHu;

e[MHbIN 3HaK obpaLLeHNs NPOAYKLUMU Ha PbIHKE roCyAapCTB-4reHoB TaMoXeHHOro
coto3a (EAC);

CTpaHa-u3roToBuUTEnNb;

3aBOACKON HOMep npubopa 1 rog Bbinycka.

Ha notpebutenbckyto Tapy HaHOCATCS:

HaumeHoBaHWe nNpudopa;

€eQUHbIN 3HaK ObpaLLeHMs NMPOAYKUMUN Ha PbiHKE rOCYyAapCTB-YreHOB TaMOXEeHHOro
coto3a (EAC);

CTpaHa-U3roToBUTENb;

3aBOACKOV HOMep npuGopa 1 rog Bbinycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcst B cootBeTcTBum ¢ FOCT 23088-80 B noTpebutensckyto Tapy,
BbIMOSTHEHHYO U3 kOopo6o4yHoro kapToHa no MOCT 7933-89.
YnakoBka nsgenun npu nepecbisike noytor no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

10.1. MpuBopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe noboro Buaa. Kpennexwve Tapbl B
TPaHCMOPTHLIX CPEeAcTBax [AOMMKHO MPOM3BOAUTLCA COMMacHoO npasunaM, AeWcTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

10.2. Ycnosusi TpaHCMOPTMPOBAHUS AOMXKHbI COOTBETCTBOBATL Yycnosusam 5 no MOCT 15150-69
npu TemnepaType OKpyxarolero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3almTbl OT
yAapoB 1 BUbpauui.

10.3. NepeB0o3Ky OCyLLEeCTBMASATL B TPAHCNOPTHOW Tape NOLUTYYHO MU B KOHTENHEpPax.

10.4. YcnoBua XxpaHeHVWs B Tape Ha CcKriage W3rotoButend u  noTpebuTens OOMmKHbI
cootBeTcTBOBaTh ycroBusam 1 mo [OCT 15150-69. B Bosgyxe He [OIMKHbI MPUCYTCTBOBATb
arpeccuBHble NpUMecH.

Mpubopbl cnegyeT XpaHUTb Ha CTennaxax.
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11 KomnneKkTHoOCTb

Mpn6op 1 wr.
MacnopT n MapaHTUNHBIN TanoH 1 ak3.
PykoBoacTBO Mo akcnnyaTaumm 1 k3.
Pesuctop C2-29B 50 Om 0,1% 125ppm/°C 1 wr.
KomnnekT pe3nctopoB (moctaensieTcs no otaensHomMy 3akasy) 50 Om, 10 wr. 1kT
KomnnexT pe3anctopos (noctaBnsieTcs no otaensHoMy 3akasy) 50 Om, 50 wr. 1K1
MeToauka noBepku (Mo TpebGoBaHMIO 3aKka3ymka) 1 wr.

MpumeyaHue - W3rotoButenb ocTaBnsieT 3a coboii NpaBO BHECEHUSI [OOMOSNHEHWN
B KOMMINEKTHOCTb 13aenus.

12 NapaHTUIHbIE 06A3aTenbLCTBA

12.1 WsrotoBuTtenb rapaHTMpyeT coOTBeTCTBMe npubopa TpeboBaHusm TY npu cobniogeHun
YCMOBUI 3KCMyaTaumu, TPaHCNOPTUPOBaHWS, XPaHEHNS 1 MOHTaxa.

12.2 MapaHTWIHBIN CPOK AKCnnyaTauum — 5 neT co AHSA NPOAaXM.

12.3 B cnyyae Bbixoga npvbopa M3 CTpPOs B TEYEHWE rapaHTUMHOrO Cpoka npu cobniopgeHun
nonb3oBaTeNeM YCIoBWIA 3KCMnyaTaumu, TPaHCMOPTUPOBaHUS, XPaHEHUs U MOHTaxa npeanpusitue
M3roToBUTENb 00S3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIii PEMOHT UMK 3aMeHy.

12.4 Mopsapok nepefayun U3genus B peMOHT codepXaTcsi B MacnopTe U B rapaHTUAHOM TarloHe.
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MpunoxeHue A. NabapuTHbIe YepTeXn KOpnycoB npudopa

PucyHok A.1 gemMoHCTpupyeT rabGapuTHble M YCTaHOBOYHbIE 4YepTexu npubopa HaCTEHHOro

Kpennenusi H.

60 105 yronok

KPOHWITEAH

<130
115

U
PucyHok A.1 - Mpu6op HacTeHHoro kpenneHus H

MpumeyaHue - BTynkv nogpesaTb B COOTBETCTBUM C AMAaMETPOM BBOJHOTO kabens
Ha pucyHke A.2 npuBegeHbl rabapuTHble W YCTaHOBOYHbIE 4YepTexu npubopa LWUTOBOrO
Kpennenus LL1.
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PucyHok A.2 - Mpu6op HacTeHHoro kpennenus L1

Ha pucyHke A.3 npuBegeHbl rabapuTHble U YCTaHOBOYHbIE 4YepTexu npubopa LWUTOBOrO
KpenneHus LL2.
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NALIEBaA NaHensb Wwuta

PucyHok A.3 - Npubop HacTeHHoro kpennewus L2

Ha pucyHke A.4 npuBepneHbl rabapuTHble ¥ YyCTAaHOBOYHbIE YepTexu npubopa C KpenneHuem Ha
DIN-petiky.
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PucyHok A.4 - Npu6op B kopnyce [1 ans kpennexus Ha DIN-peiky
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PucyHok A.5 — Mpu6op wutoBoro kpenneHus LLi11
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Bup caagu

Bua cnepegwu

Bua cGoky
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3

YnnotHeHne

2

p-3
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PucyHok A.6 - NMpu6op B kopnyce L1, ycTaHOBNEHHbIW B LUUT TONLMUHON 3 MM
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PucyHok A.7 - NMpu6op B kopnyce LLi2, ycTaHOBNEHHbIW B LUUT TONLYMHON 3 MM
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Bug czagn Bup cnepeam Bua cboky
YnnotHeHne

PucyHok A.8 - Mpu6op B kopnyce LLi11, ycTaHOBNEHHBbIN B LWAT TONLMHON 3 MM
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MpunoxeHune b. CxemMbl nogkno4YeHMA npmubopa
HasHaueHne KOHTaKTOB KIeMMHbIX Konogok npnbopoB npueeaeHo B Tabnuuax 6.1 - B.3.

Tabnuua B.1 - HasHayeHne KOHTaKTOB KNEeMMHOW Konogku npubopa B HacTteHHoM H u
wurtoBom L1, L2 ncnonHeHnsx Kopnycos

Homep KoHTakTa HasHayeHue Homep KoHTakTa HasHauyeHue
1 Cetb 90...245B 9 Bxog 1-1
2 Cetb 90...245B 10 Bxog 1-2
3 Bbixog 1-1 11 Bxopn 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He MCnonb3ytoTes
6 Bbixoa 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
Ta6nuua B.2 — HasHa4yeHMe KOHTAKTOB KNeMMHOWN Konoaku npuéopa B kopnyce 11
Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 Mutanune ~ 90...264 B nnu, 11
nntoc nutanua = 20...375 B
2 Mutanue ~ 90...264 B unn, 12 HE nenonesylorea
MuHyc nuTtaHusa = 20...375 B
3 13 Bxog 1-1
He 1CMonb3yHTCS
4 14 He ucnonb3yeTcs
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OKoHYaHue Tabnuubl B.2

Homep HasHauyeHue Homep HasHaueHnue
KOHTaKTa KOHTaKTa

5 Bbixoa 1-1 15 Bxopn 1-2

6 Bbixog 1-2 16 He ucnonb3yeTcs
7 Bbixoa 1-3 17 Bxopn 1-3

8 Bbixog 2-1 18 He ucnonb3yeTcs
9 Bbixog 2-2 19 -24 B

10 Bbixog 2-3 20 +24B

Tabnuua B.3 - HasHayeHMe KOHTaKTOB KrieMMHoM Komnogku npubopa B DIN-peeyHom [
MCMOMHEeHUM Kopnyca

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

Ha pucyHkax B.1 - B.12 npuBeaeHbl cxembl NOAKINOYEHUs npubopa.
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| 1 -,
Beixog X-1 —» Buixog X-1 |

E::]"_ Buixopg X-2 |—> Buixop X-2 Pi
—— Buixog X-3 —= @ Bbixog X-3 —EEJ—“ +U,

VD1
PucyHok B6.2 — Cxema
noaKmn4YeHus Harpysku k BY

K Harpyake

PucyHok B.1 — Cxema nogkntovyeHus Harpy3ku k BY tuna

Tuna K
| .
Boixop X-1 R1
5...20 kOm Vs1
@ Buixoa X-2 47...68 Om
Boixopg X-3
0.11630 B

R Harp

PucyHok B.3 — Cxema nogkntoyeHus Harpy3ku k BY tuna C
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———— ¢haza

R2
| 47...68 Om
Beixop X-1
Il for
cl
Buixop X-3 T 0.1x630 B
R Harp

—AA—N

PucyHok B.4 — Cxema nogkntoyeHus k BY Tuna C oByx TMpMCTOPOB, NOAKIOYEHHbIX BCTPEYHO-
napannensHo
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TPM10 v ﬂm 47...680m
Buixop 1-1 R2 == C10.1x630B
Boixopg 1-2
Buixop 1-3 5...20 kOm
Bbixop 2-1 b~
Buixop 2-2 vs2 ﬂR:! 47...68 0m
Beixop 2-3 R4 == C20.1x630B

—‘ 5...20 kOm
vs3 ﬂns 47...680m
R6 == €3 0.1x630B
5...20 kOm

PucyHok B.5 — Cxema noAkmnoyYeHUsi Tpex CUMUCTOPHLIX onTonap
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E Boixop X-1
5 &M Boixop X-2 +U,
<« [—] Bbixop X-3 1 -U,

Ry=0... 1000 Om
PucyHok B.6 — Cxema nogkntoyeHus Harpy3ku k BY tuna U

Z +
100 Om Buixog X-1
-1 Buixop X-2 TeeppotensHoe

Bbixon X-3 pene
R, | =
2... 10 xOm
PucyHok B.7 — Cxema nogkntoyeHus Harpy3ku PucyHok B.8 — Cxema nogknioueHUs Harpy3ku
k BY tTuna 'y kBYTMna T
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T,°C

Bxop x-1

Bxop x-2

Bxop x-3

PucyHok 5.8 — Cxema nogkntoyeHus
TepMoMeTpa CONnpoTUBIEHMUS

Aatumk +

Bxop x-1

Bxop x-2

Q.

Bxop x-3

PucyHok B6.10 — Cxema nogkntoueHus

aKTMBHOro AaTynka ¢ BbIXOAOM B BuAe
HanpsikeHus -50...50 mB unun 0...1 B
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Bxop x-1

™
£ Bxoa x-2
C_ Bxop x-3

PucyHok B6.9 — Cxema noakntoyeHus

TepPMO3rieKTpUUYecKoro npeobpasosarens

T Bxopa x-1
+ g_"‘@:ﬂ_"' Bxopa x-2
U R

. — = Bxop x-3

PucyHok B5.11 — Cxema nogknioueHus
aKTUBHOIO AaTyMKa ¢ TOKOBbIM BbIXO40M

0...5 MA unu 0(4)...20 mA
Rw=50,000 * 0,025 Om




MpunoxeHue B. NMporpammupyembie napameTpbl

MpunoxeHne copepxuT lepeyeHb NpPoOrpamMMUpyeMbiX NapameTpoB npuGopa B TabnuyHOM

Buae.

MporpammupyemMble napameTpbl NpeAcTaBneHsbl B Tabnuue B.1.

Ta6nuua B.1 - NepeyeHb nporpammup

yeMbIX NapameTpoB

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHuA ycTaHOBKa noneb3osarens
OCHOBHbI€ NapaMeTpbl perynupoBaHusi
*T YcraBka ons
nna- -999...9999 [en. uam.] 30.0
perynsaTtopa
v WrTerpanthas 0...9999 [cex] 50.0
nocTosiHHas
T AudpdepeHun-
anbHas 0...9999 [cek] 10.0
nocTosiHHas
*Xp Monoca
nponopuuo- 0.001...9999 [ea. nam.] 50.0
HanbHOCTW
*C1 HwxHas
ycTaBka -999...9999 [ea. nam.] 29.0
Komnaparopa
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MpoaomxkeHue Tabnuubl B.1

MapameTp HonycTtumble KommeHTapum 3aBoackasa 3HaueHus
O603HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
*C2 BepxHsis

ycTaBka -999...9999 [ea. nam.] 31.0
KoMnapatopa
F'pynna A. MNapamMeTpsl, onucbiBawoLme NOruky pa6oTbl npubopa
A0-0 MapameTp 01 PaspelueHo un3meHsITb 01
CeKpeTHOCTH napameTpbl perynupo-
Ans rpynnel A BaHWS UM napameTpsbl
rpynnbl A
02 3anpeleHo  U3MeHATb
napameTpbl rpynnbl A,
npyu 3TOM BO3MOXHO
M3MEeHsITb  napameTpsbl
perynmpoBaHust
03 3anpeLleHo  U3MeHATb
napameTpbl rpynnbl A,
a Takke napameTpsbl
perynmpoBaHust
*A1-2 30Ha Heuys- 0...999.9 0.0
CTBUTENbHOCTN
A1-3 OrpaHuyeHmne 0...100 100
MaKkcumarsbHon
MOLLIHOCTU
A1-4 Tun UM 0 Harpesatenb 0
1 oxnagurens
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MpoaomxkeHue Tabnuubl B.1

MapameTp HonycTtumble KommeHTapum 3aBoackas 3HauyeHus
OG6osHaueHne | HaspaHue 3HaueHus yCcTaHOBKa | Monb3oBaTens
A1-5 Mepvioa WM 0...99 10
A1-8 MunumansHas 6, 10, 20, 50, MC 200
LNUTEnNbHOCTb 75, 100, 120,
mmnyneca WWM 150, 175, 200
B MC
A1-9 CocTosiHne BY1 oFF BbIKIMIOYEH (] %
npu MOLLIHOCTM ) OFF
HeucnpasHOCTH on BKITIOYEH (100 %
MOLLIHOCTM )
A2-1 Pexum paboTbl oFF BbIKITIOYEHO
ycTpolicTsa 01 npsiMon rmctepesmc
CpaBHeHNsA (ansa HarpeBaTens)
02 obpaTHbI  rucTepesunc
(ana oxnagutens) oFF
03 M-o6pa3Has
XapaKkTepucTuka
04 U-o6pasHas
XapaKkTepucTuka
A2-9 CocTtosiHue BY2 oFF BbIKIMIOYEH (] % oFF
npu MOLLIHOCTM )
HencnpasHOCTN on BKIOYEH (100 %
MOLLHOCTH )
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MpoaomxeHne Tabnuubi B.1

I'IapameTp ﬂonycTMMble 3aBO,Ccha$I Suauenun
OGosHaueHne | HaumeHoBaHue 3HaueHun KommenTapuu ycTaHoBka nonbsﬂoBaTen
I'pynna b. MapameTpsl, onvcbiBaolMe U3MEPEHUSI U MHAUKALUIO
b0-0 MapameTp 01 paspeLleHo M3MeHsTb 01
CEeKpeTHOCTN napamMeTpbl rpynnsl b
Aans rpynnel B 02 3anpeLLeHo N3MEeHATb
napamMeTpbl rpynnsl b
b1-0 Kon Tvna 01 Cu 50 (¢=0,00426 °C ) 01
naTumMka 09 50M (0:=0,00428 °C ™)
07 Pt 50 (¢=0,00385 °C 1)
08 500 (0=0,00391 °C %)
00 Cu 100 (0:=0,00426 °C )
14 100M (0¢:=0,00428 °C ™)
02 Pt 100 (0:=0,00385 °C )
03 1000 (2=0,00391 °C %)
29 Ni 100 (¢=0,00617 °C %)
30 Cu 500 (0:=0,00426 °C )
31 500M (0=0,00428 °C )
32 Pt 500 (0:=0,00385 °C )
33 5000 (¢=0,00391 °C ")
34 Ni500 (0=0,00617 °C 1)
35 Cu 1000 (0:=0,00426 °C 1)
36 1000M (0:=0,00428 °C 1)
37 Pt 1000 (0=0,00385 °C 1)
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MpoaomxeHne Tabnuubi B.1

Mapawmetp Honyctumeie 3aBoackas 3HaveHus
OGosHaueHne | HaumeHoBaHue 3HaueHun KommenTapuu ycTaHoBka nonbsﬂoBaTen
38 10000 (0:=0,00391 °C ™)
39 Ni 1000 (0:=0,00617 °C ™)
15 53M (0:=0,00426 °C 1
04 TXK (L)
20 TXK (J)
19 THH (N)
05 TXA (K)
17 TN (S)
18 TN (R)
16 TMP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 Hanpspkenne -50...+50 mB
13 Hanpsxexne 0...1B
oFF BbIKIMHOYEH
b1l-1 Koppekuus -50.0...+50.0 CymmupyeTcs ¢ 0.0
«CcABUr xapa- N3MepeHHbIM 3Ha4YeHUeM
KTEPUCTUKM»

e




MpoaomxeHune Taén. B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

b1-2

Koppekums
«HaKMOH
XapakTepuc-
TUKU»

0.900...1.100

MN3mepeHHoe 3HayeHve
yMHOXaeTcs

Ha 3aJaHHbIN

KO3 PULMEHT

1.000

Pexum paboTbl
BbluMCITENS
KBaApaTHoOro
KOPHS!

OFF

BbIKIKO4YEeH

on

BKItO4YeH

OFF

*h1-5

MokasaHue
npubopa ans
HWXHero npegena
YHUDULMPOBAH-
HOro BXOOHOIO
curHana

—999...9999

[ea. nam.]

0.0

*b1-6

MokasaHue
npubopa ans
BEepXHero
npepena
YHUDULMPOBAH-
HOro BXOOHOIo
curHana

—999...9999

[ea. nam.]

100.0
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OKoHYaHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

b1-7

Monoxexne
LecaTU4HoOn
TOYKW Npu
nHOMKaunm
napameTpoB

0,1,2n
3

Cwm. Mpumevaxmne
Ha cTp. 48

1

Monoca
umncpoBoro
dunbTpa

0.0...30.0

[ea. nam.]

30.0

MocTosiHHas
BpeEMeEHM
uncpposoro
dunbTpa

[cek]

MpumeyaHune

1. MapameTpbl b1-3...b1-6 AoCTynHbLI ANS peaakTUpPOBaHWUS, eCrniv Ha BXOAEe WMCMOoNb3yeTcsl YHUMDULMPOBAHHbIN
[aTtyuk (CoOoTBETCTBYET 3HaveHuto napameTpa b1-0 = 06,10...13).
2. MapameTpbl A2-1 1 A2-9 He AOCTYNHbI ANS pedakTrpoBaHnsa y moaudukaumm TPM10-X.C3

* - OTMeYeHbl NapameTpbl, 3Ha4YeHUsI KOTOPbIX MEHSAOTCSA NPU 3MeHeHun napameTpa bl1-7.
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MpunoxeHue I'. CoeanHeHne TepMOMETPOB COMPOTUBIIEHUS C
npubopom no ABYXNPOBOAHOWN CXeme

MpunoxeHre COAePXUT OnNUCaHWe M NPUMEpb! NMOAKMHYEHUS] TEPMOMETPOB CONPOTUBIEHUS MO
OBYXNPOBOAHOW CXeMe.

CoenvHeHne TepMomMeTpa C MpMOOPOM NO ABYXMPOBOAHOW CXeme NPOV3BOAUTCH B Cryyae
HEBO3MOXHOCTU MWCMOMb30BaHUSI TPEXMPOBOAHON CXeMbl, HampuMep MpW ycTaHOBKe npubopa Ha
obbekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMNPOBOAHLIMU MOHTaXHbIMW TPaccamu.

CnepyeT NOMHWUTB, 4TO nokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHWS COMPOTMBIIEHUS
NpOBOAOB NNHWUN CBSI3N «TEPMOMETP — NPUOOP», NPOUCXOASLLErO NOA BO3AENCTBMEM TemnepaTypbl
oKpyxatowiero Bo3ayxa. [ns KomneHcauuum napasvTHOrO COMPOTMBIIEHWS MPOBOAOB  HYXHO
BbINOMHUTL criegytolne AeNCTBIS.

1) Mepen Hayanom paboTbl yCTaHOBUTL NEPEMbINKU MeXay koHTakTamu Bxop X-1 u Bxog X-2
KneMMHuKa npubopa, a ABYXNPOBOAHYIO MUHUIO NOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MopgknounTb K NPOTUBOMOSOXHBIM OT NPUBopa KoHLAM NHWKN CBSA3WN «TEPMOMETP-Npubop»
BMECTO TepMOMEeTpa MarasuH COMPOTUBIIEHWIA C KrMaccoM ToyHoCcTM He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWUTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTUBMAEHUIO TEpMOMETpa
npu Temnepartype 0 °C (B 3aBUCUMOCTU OT TNa AaTyuka).

4) MNopaTb Ha npubop nuTaHve u Yepe3 15-20 cek Mo NokasaHWaAM LMEPPOBOro MHAMKATOPa
onpeaenuTb BENUYMHY OTKIOHeHUst TemnepaTtypbl 0T 0 °C No KaXgoMy KaHamny U3MepeHust.
5) BBecTv B namMsTb Npubopa 3Ha4YeHne KOPPEeKLUM «COABUM XapakTepucTuku» ans kaHana (b1-
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1), paBHOE NO BEMUYMHE NOoKa3aHMAM Npubopa 1 B3TOE C MPOTMBOMOSOXHBIM 3HAKOM.

6) MpoBepuTb NPaBUNLHOCTL 3aAaHWs KOPPeKUuuW, Ans Yero He M3MEHSIS 3Ha4YeHus Conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTy NPMBOP B PEXNM U3MepeHus TemnepaTypbl 1 yoeanTbes, 4To npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.

7) OTKNIOYMTL NUTaHWe ¢ npmbopa, OTCOeANHUTL JIMHMIO CBA3WN OT MarasnHa CONpOTMBIEHWI 1
MOAKIIOYUTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKka3aHHbIX AeNCTBUI NPMOOP rOTOB K AarnbHewLen paboTe.
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MpunoxeHune [1. Bo3aMOXHbIe HEMCNPABHOCTU U CNOCOOLI UX

yCcTpaHeHusA

B tabnuue [.1 npeacraBneHbl BO3MOXHbIE HEUCTIPABHOCTM U CNOCOBLI MX YCTPaHEHUSI.

Ta6bnuua 0.1
MposiBneHue Bo3moXHasi npuunHa Cnoco6 ycTpaHeHusi
Ha wvHgvkaTope B pexume
PABOTA oTobGpaxatoTcs:
n0.dt OaxHble B ALIM ele He roToBbl Mopoxpatb 2...3 cek
OCL.H TemnepaTtypa xomnogHoro cnas | lNposeputb Temneparypy
Bbllle JOMycTUMOW (neperpeB | OKpyxaroLlero BO3gyxa (He
npubopa) [ormkHa npesbiwatb 50 OC)
OCL.L Temnepatypa xomnogHoro cnas | lNpoBeputb Temneparypy
HDKE OONyCTMMOW | OKpy>atoLLero BO3JJ,¥X8 (He
(nepeoxnaxaeHve npudopa) AomkHa 6bITb Huke +1 ~C)
HHHH BbluvcneHHoe 3HaveHve BxoaHou | CBepuTb ko JaTyvka B MapameTpe
BENWYMHbI  Bbille ponyctumoro | b1-0 c hakTn4ecku
npegena NOACOEAUHEHHBIM A4aTYUKOM
LLLL BbluncneHHoe 3HaveHne BxogHon | CBepuTb KoA AaTyvka B MapameTpe

BENN4YNHbI
npegena

HWKe [onyctumoro

b1-0 [ hakTn4ecku
noAcoeANHEHHbIM JaTYMKOM

OBpbIB UNK KOPOTKOE 3aMblkaHue
yHuBepcanbsHoro gatyvka 4...20
MA

MpoBepute  paboTocnocobHOCTH
Jatumka
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

|- -| O6pbiB TepmomeTpa | lMpoeeputb  paboTocnocoGHOCTL
COMPOTUBINEHUS WM TEPMO3Tek- | AaTtumka
TPWHECKOro NpeobpasoBaTensi.
Ona  yHUMUMPOBaHHOMO Aatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaet 1,1 B

0.0.0.0. KopoTkoe 3amblkaHve TepmomeTpa | [Nposeputb paboTocnoco6GHOCTL
COMPOTUBINEHUSA Aartivka

Hi BblumucneHHoe 3HaveHue Bblwe | V3MeHWTb pa3psaHOCTL
[O0mMycTUMOro npegena | MHAMLMPYEMbIX 3HaYEHUIA
MHAMKaLMK

Lo BblucneHHoe 3HayeHue  Hwxe
[O0mMycTUMOro npegena
MHOMKaLMK

3HaveHne TemnepaTypbl Ha
vwHgvkaTope B pexume
PABOTA He cooTBeTcTBYET
peanbHon

HeBepHbIn kog TMNa gaTynka

B napametpe b1l-0 3agaTb kog,
COOTBETCTBYHOLLUN
ncnonb3yemMomy — AaTyuky
Mpunoxexue B)

(cm.

BBeaeHb! HeBepHble 3HaYeHUs
«CABWUra XapaKTepucTuKu» 1
«HaKIoHa XapaKTEPUCTUKNY.

B napametpe bl-1 yctaHOBWUTHL
0.0, B b1-2 ycraHoBuTtb 1.000
(cm. MpunoxeHwne B)
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

WMcnonb3yetca  asyxnposoaHas | [Mpoussectn coeauHeHne no 3-x
cxema coeauHeHus npubopa ¢ | MPOBOAHOM cxeme unu
[aT4YnKOM BOCNOJb30BaTbCHA peko-
MeHgaumamm (cm. MNpunoxexue IN).
HevicTteune 3MNEKTPOMAarHUTHbIX | OKpaHMpoBaTb  NIMHUIO  CBA3N
nomex. patyvka € npubopom, 3KpaH

3a3eMNWTb B OAHON TOYKE.
Ha MHAMKaTope npu | HesepHoe noakntoveHne aatyvka | MNpoBepuTb cxemy MOAKNOYEHUS

Hann4mMn TOKOBOIro CurHana

K npubopy

aartymka (cm. Mpunoxexue b).

oTOGpaxarTCst Hynu MpoeepuTb HanpsixeHve
nuTaHus gaTyuvka
Mpu HarpeBe Temnepatypa | HeBepHoe coeauHeHue npubopa | N3meHuTb NonsipHOCTb
yMeHbLUaeTCcs U npu oxna- | ¢ Tepmonapon NOAKMIOYEHUsT Tepmonapbl  (CM.
XOEeHWUN yBenmunBaeTcs Mpunoxenne b)
HesepHo BbIMofiHeHo | MpoBeputb npaBUNbLHOCTb
nogcoeAnHeHne NnoACOEANHEHNA WUCMOMHUTENbHO
MCMOSHUTENBbHOIO MexaHu3ma MexaHn3ma
Mpn HarpeBe Temnepatypa | HeBepHoe coepguHeHue npubopa | N3meHuTb nonspHoOCTb
yMeHbLUaeTCcs U Mpu oxna- | ¢ Tepmonapomn NOAKMIOYEHUsT Tepmonapbl  (CM.
XOEHUN yBeNnuynBaeTcs Mpunoxenne Bb)
He paboTtaeT BbixogHoe | 3agaH HEBEpHbIM pexum paboTbl | 3agatb B napametpe A2-1

yCTPONCTBO

YCTPONCTBA CPaBHEHUs

Tpebyemblii pexum paboTbl (CM.
Mpunoxexue B)
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

BbixogHoe ycTpolcTBO He | 3ajaH HeBepHbIl pexum pabotbl | 3agaTte B napametpe A2-1
cpabaTbiBaeT npu OOCTU- | YCTPOMCTBA CPaBHEHUsI Tpebyembii pexum paboTbl (CM.
YKEHUW 3aaHHbIX rPaHNULy Mpunoxexune B)

HeBo3MOXHO M3mMeHuTb | BbicTaBneHa 3awmTa oT | 3agatb B napameTpe A0-0
3HayeHus napameTpoB | U3MEHEHUS yCTaBOK 3HayeHne 01 wnm 02 (cm.
MWA-perynsaTtopa n Mpunoxexune B)

YCTPONCTBA CpaBHEHWs

Henbss  u3aMeHuTb  napa- | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0

MeTpbl rpynnbl A n(unun) b

N3MEHEeHNA yCTaHOBOK

3agatb 01

85




MpunoxeHue E. KOcTupoBka npubopos
E.1 O6wwue ykasaHusa

lOcTpoBka [OorkHa  MPOM3BOAMTLCS  TOMBKO  KBanMUUMPOBaHHLIMKW  CrieuuanucTamu
METPOSIOrMYECKUX CIYG MpU yBENMYEHUM MOTrPELLHOCTU U3MEPEHUSI BXOAHLIX MapameTpoB CBepX
YCT@HOBMEHHbIX 3HaYeHuit. poM3BOAMTCS IOCTMPOBKA TOMBKO aHANoroBbiX BbIXOAOB. YHMBepCarbHble
BXoAbl Npybopa 06rafatoT BbICOKON TOUHOCTLIO U3MEPEHWS U HE TPEBYIOT FOCTMPOBKM.

E.2 KOcTtupoBka BbIXOAHbIX LMdpPoOaHaNoroBbix mnpeobpa3oBaTenen
«napameTp-ToK» 4...20 mA (Bbixog Tuna W)

MoaknounTb K KCTUPYEMOMY BbIXOAY Harpysky Ru, u
BONbTMETp cornacHo puc. E.1. B kayectBe Ru MOXHO
Mcnonb3oBaTb  MarasuH  conpotuBneHun P4831  wnm
nopobHbI eMy C Kknaccom TodyHocTM He Gomee 0,05, a
KayecTBe BOMbTMETpPa — NPMOOP C KNaccom TOYHOCTU He
6onee 0,05, Hanpumep B1-12. YcTaHOBWTL Ha MarasuHe
3HaudeHue conpoTtusreHust 500,00 Om.

Mopatb nuTaHne Ha npubop. Ha uudposom
MHOuKaTope npubopa OTOGpa3nTCs Tekyllee 3HaveHue

TPM10

© O
09

500,00

OO}

Braxopn X-1
Buixon X-2 —

Buixon X-3
-24B
+24B

U3MepseMon BenuuuHbl. MMpubop HaxoauTcst B pexume 5 4

PABOTA. ’Y\
FOcTtupoBka 3akrnovaeTcst B noaGopke

KO3(PPULMEHTOB AN MUHUMANbHOTO U  MaKCMMasibHOro B1-12

3HaYeHMs BbIXOOHOIO TOKA. PucyHok E.1
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HOcTupoBKka MMHUManNbLHOroO 3HavYeHusi (4 MA) BbIXOAHOTO TOKa:

BONTK B pPeXum 3agaHna koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 ceK. KHOMKn

A WV
3agaTh kHonkamu |23 1 [V snayenme kopa tocTuposkm — 200;

near,
HaxkaTb KHOTMKY [: Ha umdppoBoM vHaMKaTope NpuGopa NosSIBUTCS 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMASTbHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOTO TOKa;

HanpskeHWsi Ha MarasuHe COonpoTuBreHUi 6bino pasHo 2,00+0,02 B
(4TO cooTBETCTBYeT MUHMManbHOMYy Toky 4 MA). 3To 3HayeHue
KOHTPOMMpyeTCs No NokasaHusM BonbTMmeTpa B1-12;

kHonkamm 2N n |V Ha nuuesoit naHenu npubopa ycTaHOBWTH Takoe
3HayeHWe napameTpa nogbopa Ha nHavkaTope npudopa, YTobbl NnageHne \EF .
2,008
i%4
P
v

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA. T

B1-12

HOcTupoBKa MakcMManbHOro 3Ha4eHus (20 MA) BbIXOQHOrO TOKa:

BOWTMW B PEXUM 3a4aHuUs Koda NyTeM HaxaTusi U yaepxaHusi He meHee 3 cek. KHomku IE;

A N
3aAaTb KHOMKamu IZ n [M snauenne kopa roctposkm — 201;

nPQr;
HaxkaTb KHOTMKY . Ha undposom mHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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. Ig [g 7
KHOMKamu n Ha nuueBoii NaHenu npubopa ycTaHOBWUTL Takoe
3HayeHVe napameTpa nogbopa Ha WHAMKaTope npubopa, YToGbI
nafeHue HanpsbkeHusi Ha MarasvHe COMpOTMBIEHWI GbINO paBHO
10,0£0,1 B (4to cooTBeTcTBYEeT MakcumanbHomy Toky 20 MA). 310
3HaYyeHVe KOHTPONVPYETCS MO NoKasaHMsSM BonbTMeTpa B1-12.

. HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

E.3 lOcTupoBKa BbIXOAHbIX LnchpoaHanoroBbIx

) ©
i
x?

B1-12

npeobpa3oBaTenen «napameTp-HanpskeHme» 0...10 B (Bbixoa Tuna Y)

MogknounTb K KCTUPyeMOMY BbIXOAy Harpy3ky Rw, u
BO/IbTMETP corfacHo puc. E.2. B kadectBe Ru MOXHO
ncnonb3oBaTb MarasvH conpotueneHuin P4831 unm nogobHbin

TPM10

Bixop X-1

eMy C Krmaccom ToyHocTM He 6Gonee 0,05, a kadvectBe

BONMbTMETPa — Mpubop C Kraccom TouyHocTu He Gonee 0,05, Buixog X-2
Hanpumep B1-12. YcraHoBMTbL Ha MarasuHe 3HadeHve Buixo X-3
conpotusnenns 2000,00 Om. 24D

Mopatb nuTaHue Ha npubop. Ha undpoBom mMHAMKaTOpe

npuGopa oTOGPasMTCs Tekyluee 3HAYEHUE M3MepsieMoi +248

BenuuumHbl. Mpubop Haxogutcs B pexxume PABOTA.

KOctupoBka 3akntovaetcs B nopbopke koadhdULMEHTOB
ONs MMHUMAsIbHOMO UM MaKCUMamnbHOrO 3Ha4YeHWs! BbIXOOHOIO
TOKa.

B1-12

PucyHok E.2
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HOcTupoBka MMHUManbHoro 3HavyeHusi (0 B) BbIxoaHOro HanpskeHus:

BONTK B pPeXum 3agaHna koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 ceK. KHOMKn

A WV
3agaTh kHonkamu |23 1 [V snayenme kopa tocTuposkm — 200;

near,
HaxkaTb KHOTMKY [: Ha umdppoBoM vHaMKaTope NpuGopa NosSIBUTCS 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTBHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOTO TOKa;

KHOMKamu Ig " [g Ha nu 7

LeBoi naHenu npubopa ycTaHOBWUTb Takoe
3HadeHve napameTpa nogbopa Ha nHaukatope npubopa, YTobbl NageHue
HaMpshXKeHNs1 Ha MarasuHe conpoTuereHui 6eino pasHo 0,00+0,02 B
(4To cooTBeTCTBYET MUHUMAarNbHOMY HanpsikeHuto 0 B). 3710 3HauveHune
KOHTPONMpyeTCcs No nokasaHuam BonbTmeTpa B1-12;

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

B1-12

HOcTupoBka MmakcumanbHOro 3Ha4yeHus (10 B) BbIXoaHOro HanpsXKeHus:

BOWTMW B PEXUM 3a4aHuUs Koda NyTeM HaxaTusi U yaepxaHusi He meHee 3 cek. KHomku IE;

A N
3aAaTb KHOMKamu IZ 1 [M snauenne kopa roctposkm — 201;

nPQr;
HaxkaTb KHOTKY . Ha undposom mHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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KHOMKamu Ig n [g Ha nn 7

LieBOii NaHenu npubopa ycTaHOBWUTL Takoe
3HauyeHne napameTpa nogbopa Ha uwHaukaTope npubopa, YTOObI
nafeHue HanpsikeHusi Ha MarasvHe COMpOTMBIEHWI GbINO paBHO
10,0£0,1 B (4TO cooTBETCTBYET MaKCcMmarnbHOMy HanpsbkeHuto 10 B).
3TO0 3HayYeHne KOHTPONMpyeTCH No NokazaHWAM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

B1-12
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MpunoxeHune XK. ABTomaTnyeckasa Hactpomka NMUA-perynsaropa

3apgaden aBTomartuyeckon Hactpoviku MAL-
perynsatopa (AHP) sBnsetca onpegeneHue 3a
KOPOTKOE BpEMsi €ro napamMeTpoB Ha OCHOBe
aHanusa peakumm obbekTa perynvpoBaHus Ha
BO3MyLLaLLMe BO3JECTBUS. Mpouecc
aBTOMaTUYeCKon HaCTPONKM npoxoaut
HenocpeacTBEHHO Ha OobbekTe, MO3ITOMYy AN ee
OCYLLIeCTBINEHNS HEOoOXoAMMO npenBapuTenbHO
CKOHpUrypupoBaTtb Npubop € NOAKMHYEHHBIMU K
Hemy naTtyvkamu " MCNOMHUTENbHBIMU
MexaHuamamu. lNpu 3ToM, ycrosus, B KOTOPbIX
npoBoanTcss AHP, OomxHbl GblTb MakcuMarnbHO
npuBnmxKeHbI K pearnbHbIM yCroBusiM
aKcnnyaTaumm 0b6bekTa, B YacTHOCTH,
pEKOMEHAYETCA BbICTaBUTb 3HA4YeHWE YCTaBKM
(cm. n. 6.2.), MakcumanbHO NPUBNMXKEHHOE K
pabouen.

Bo3gencteus. lNpouecc AHP npuBegeH Ha
puc. XK.1.

T, en. wam. |

Tyert2

Y, %J\

100

HC

HCZ

YD I—— I ——

Y

0

L.
> o

PucyHok .1 — AHP npu6opa, paGoTatoLiero
B pexumMe HarpeBartensi

ABTOMaTUYecKas HacTpoMka 3akfoyvaeTcs B ABYX MOCNeAoBaTenbHbIX 3aTanax packaunmBaHus
obbekta perynupoBaHus B obnactu yctaeku B npegenax (Tyemt2) n (Tyem-2) NyTeMm nopaum

MakcumMarnbHOro ynpasnsioLiero
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[Ons 3anycka AHP Heo6xoAMMO BbINOSHUTL
onepaumu, ykasaHHble Ha pucyHke X.2. B
npouecce BbINOSTHEHNSA aBTOMaTU4eCcKon
HacTponku npubop nonepeMeHHo WHAMLMpYeT
aTtan, Ha kotopoMm Haxogutcs AHP, n Tekyliee
3HaveHve perynupyemoro napametpa. [lo
3aBepLUEHNI0 aBTOMaTU4ECKON HacTPOWKM Bce
paccunTaHHble napametpbl  [M[-perynatopa
COXPaHSIIOTCH B 3HEProHe3aBMCUMOWN NamsiTu
npubopa, a BbIXOAHble yCcTpoWcTBa
nepesBogsitcs B 6Ge3onacHble  COCTOSIHUS,
onpegensiemsle napametpamu A1-9 n A2-9 (cm.
n. 6).

BHumanue! Ecnn B npouecce AHP
3HaYeHVe perynupyeMon BeNMUYNHbI BbIXOOUT 3a
npegensl U3MEpeHUst Aatyuka, Ha MHAuKaTope
BbicBETUTCS EIT.

e meses 3 cex,

PucyHok X.2 — NocnenosatenbHOCTL 3anycka
nHaukauum AHP gna TPM10-LL1.P
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MpunoxeHune U. PyyHasa HacTpounka NMULO-perynaTopa

MpuBeaeHHbIN HKe MEeToA, NO3BONSEeT onpeaenvTb NpUbnManTenbHble NapameTpbl ANA PyYHOR
HacTponku perynstopa. 910 GblBaeT HEOOXOAMMO B Cryvae, ecnv NpoBeAeHWe npeaBapuTenbHON
HacTPONKN B aBTOMaTUYECKOM pPeXnume HeLoMmyCTUMO.

MapameTpbl perynMpoBaHnsa onpeaensoTca Ha OCHOBE NEPexXOOHOW XapakTepucTUKu obbekTa
perynupoBaHust. [ns CHATUS NepexodHON XapakTepucTukn obbekT BbiIBOAAT B pabouyio obnactb B
PY4YHOM pexume, OOXWOAIOTCS CTabunusaumn perynnpyemon BenMuMHbl M BHOCAT BO3MYLLEHWE
M3MEHeHWeM ynpaBnsiowero Bo3gendcTBua Ha AY. CTpoaT rpadwvk 3aBUCMMOCTM WU3MEHeHUs
perynupyemMon BenuunHbl ot BpemeHm (cM. puc. M.1). Mcnonbays rpadmk, BeIMUCHSIOT:

TA tos
ts =t1—1;
Vob = (T2 = Ta)/(tos -AY); B o
ty=4 -1
Xp =2 Ty - Voo,
1= 1,-[0,1...0,25], L i g
PucyHok U.1

roe

Xp — nonoca nponopunoHansHocTu, [ed. nam./%];

T — NOCTOsIHHAs 3ana3abiBaHus, [C]

to6 — MOCTOSIHHAs BpeMeHu ob6bekTa, [cl;

Vos — MaKCUMarnbHas CKOPOCTb U3MEHEHUSI PerynMpyemMol BeNUYMHbI NPy USMEHEHUN 3aaHns Ha
oavH npoueHT, [ea. nam./(c-%)];

7, — MIHTErpanbHas NocTosiHHas, [C];

T1 — HayanbHOe 3HayeHve, [eq. nsm.];
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T, — yCTaHOBMBLLEECS 3HAYEHMEe perynnpyemMon BennynHbl, [eq. nam.];
AY — ©3MeHeHwue ynpaBnsioLlero Bo3aencremns, [%].
1, — AnddepeHumanbHas NocTosiHHas, [c].

KoHkpeTHOoe 3HayeHue 1, onpefensieTcs C YY4eTOM pearbHbIX YCMOBWI 3KchnyaTaumm wu
XapaKTepUCTUK UCMOMb3yeMbIX TEXHWYECKUX CPeacTB. Ans Toro, 4Tobbl onpeaenvTb onTMManbHoe
3HayeHue t;, HeobX0AMMO COoMoCcTaBUTL PaboTy CUCTEMbI B pearnbHbIX YCIOBUSIX JKCMnyaTaumm npu
OBYX-TPeX pasfuyHbIx 3Ha4YeHusix MHoxuTens (Hanpumep, 0,1; 0,15 1 0,25).
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V) H

LieHTpanbHblii oduc:

111024, Mocksa, 2-9 yn. JHTy3nacTos, A. 5, kopn. 5
Ten.: (495) 221-60-64 (MHOrOKaHaNbHBIN)
daxc: (495) 728-41-45
WWW.owen.ru
Otaen cobiTa: sales@owen.ru
Ipynna Tex. nopaepxku: support@owen.ru

Per. Ne 2373
3aka3
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