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Hactosilee pykoBOACTBO MO  3KcnnyaTauuMu MpegHas’HavyeHo Ansi  03HAKOMIEHUs
obcnyxuBaiLLero nepcoHana Cc YCTPOWCTBOM, MPUHLMINIOM AEWCTBUS, KOHCTPYKUMEN, NOopsiaKoM
akcnnyataumm u  obcnyxuBaHvem wusmeputena — [MW[-perynatopa MHOrodyHKUMOHANbHOIO
opHokaHanbHoro OBEH TPM10 c yHuBepcanbHbIM M3MepuTEnbHbIM BXOAOM (B AarnbHenlweM no
TEKCTY MMEHYEMOTO «MprUBop»).

Hactosiwwee P3O pacnpoctpaHsieTcs Ha npubop OBEH TPM10, BbinyckaeMbli COrmacHo
TY Y 33.2-35348663-001:2008. Mpubopbl 3aHeceHbl B [0OCydapCTBEHHbIA peecTp CpeacTB
M3MEpPUTENBHON TEXHWKK, A0MNYLLEHHbIX K MpUMeHeHuto B YkpanHe, nog Ne Y2738-09.

Mpnbop obragaeT cneayoWMMN XapakTepUCTUKaMm:

—  BbICOKasi NTOMEeX0YCTOWYMBOCTb K 311EKTPOMArHUTHbIM BO34ENCTBUAM;

—  rapaHTUMHbIA CPOK OBCNYyXXMBaHWSA COCTaBnseT 2 roaa;

—  YHMBepcanbHOCTb npubopa, nossonsowas OGonee rMbko ucnonb3oBaTb Npubopbl 1
YMEHbLUNTb NX HOMEHKNaTypy 3a CHET UCMOMb30BaHUS:

—  YHUBepcanbHOro BXOAa;

—  BCTPOEHHOr0 MCTOYHUKA HanpskeHus 24 B Ans nUTaHUs akTVMBHBIX AATYMKOB, BbIXOAHbIX
aHanorosbix ycTponcTs (LLAIM) unu apyrx HU3KoBOMbTHLIX Lienein ACY;

—  UCMONb30BaHME YCOBEPLUEHCTBOBaHHOW MaTtematudeckon mogenu [MWO-perynsatopa u
aBTOHACTPOMKM.

Mpnbop wn3roTaBNMBaeTCsd B pPa3nUYHbIX WCMOMHEHUsX, OTMMYalOWMXCS Apyr OT Apyra
KOHCTPYKTUBHbLIM UCMONTHEHWEM U BUAOM BCTPOEHHbIX BbIXOAHbIX YCTPONCTB.



WcnonHenuio npubopa cooTBETCTBYET CrEAyoLLee YCroBHOE 0603HaYeHme:

KOHCTpYKTUBHOE UCMOJTHEHME:
—  KOpMNYyC HaCTeHHOro KpenneHusi ¢ pasamepamm 105x130x65 MM 1 cTeneHbto

3awnTbl 1P44;

W1 — Kopmyc LWMTOBOrO KpenneHus ¢ pasmepamm 96x96x70 MM 1 CTENEHbIO 3aLLUUTHLI CO
CTOPOHbI NnUeBon naHenu IP54;

W2 -~ kopnyc LWMTOBOrO KpenneHusi ¢ paamepamm 96x48x100 MM 1 CTEMEHbIO 3aLLMTbI
CO CTOPOHbI NuuieBor NnaHenu IP54.

a —  Kopnyc ans yctaHosku Ha DIN-peliky ¢ pasmepamu 90x72x58 MM 1 cTeneHbo

3aLLMTbl CO CTOPOHbI NepeaHen naHenu 1P20.
[abapuTHble YepTexm kopnycos nNpubopos npuseaeHs! B MNpunoxexHun A.
Y — yHuBepcanbHbIn U3MepuTenbHbIN BXOS,.



Bupabl BcTpoeHHoro BeixogHoro yctpoictea (BY) npeacrasnensl B Tabnvue 1.1.

Ta6nuua 1.1 — Bua BCTPOEHHOro BbIXOQHOIO YCTPOMCTBA

O603HavYeHue
Bua BbIxogHOrO anemMeHTa TexHuveckue napameTpbl
Bbixoaa
P KoHTaKTbl aneKTpoMarHMTHOro Tok He 6onee 4 A npu HanpskeHUn He
pene 6onee 250 B (50 Ny)
K OnTtonapa TpaH3ucTopHas MocTosiHHBIV TOK He Gonee 400 MA npu
n-p-n-tuna HanpsieHun He 6onee 60 B
T Bbixoa ans ynpaenenus BbixogHoe HanpshxeHue oT 4 fo 6 B,
BHELLUHUM TBEPAOTENbHLIM pene | NoCTOsHHbIV TOK He 6onee 25 MA
c ONTONapa CUMMCTOpHaS Tok He 6onee 50 MA Npu NepemMeHHOM
HanpsieHun He 6onee 250 B (50 W)
Tok He 6onee 50 MA (Ha kaxayto onTonapy)
C3 Tpu onTonapbl CUMUCTOPHbIE npv NepemMeHHOM HanpsixeHum He bonee
250 B (50 I'y)
MocTosiHHBIN TOK OT 4 A0 20 MA Ha BHELUHeWN
n LIAIM «napameTp — TOK» Harpy3ke He 6onee 1 kOm, HanpshkeHue
nutanusa ot 12 o 30 B
MocTosaHHoe HanpsbkeHne oT 0 oo 10 B Ha
Yy LIAIM «napameTp-HanpsikeHne» BHELLUHEW Harpyske He MeHee 2 KOwm,

HanpsbkeHne nutanns ot 16 go 30 B




1 HasHa4yeHue npubopa

Wameputens — TMWUO-perynatop MHorodyHkumoHanbHbin  OBEH TPM10 coBmecTHO C
nepBUYHbIMK NpeobpasoBaTensamy (4aTynkamv) npegHasHavyeH Ans U3MEpeHVs U perynvpoBaHus
TeMnepaTtypbl U OpyrMx ouUMYecknux napameTpoB, 3HAYEHME KOTOPbIX BHELUIHUM AATYMKOM MOXET
ObITb NPe0bpa3oBaHO B CUrHarbl MOCTOSIHHOMO TOKa UMW HaNpPsKEHWS!.

Mpnbop MoxeT ObITb MCNONb3OBaH AN WU3MEPEHUS U PErynnpoBaHWs TEXHONOrMYeCcKUx
NpOLIeCCOB B pa3nuyHbIX OTPacIsix NPOMbILLNEHHOCTU, KOMMYHarNbHOIO U CENbCKOro XO35WCTBA.

Mpubop no3BonsieT ocywecTBNATbL cneayoLme yHKUNUK:

—  uM3MepeHVe TemnepaTtypbl UNuM Apyrnx uanyeckux BenuuuH (OaBMEHUS, BIAXHOCTW,
pacxoda, YpOBHS U T.M.) B OOHOW TOYKE C MOMOLLbK CTaHAAPTHOrO AaTyuka, MOAKMYaeMOoro K
yHUBEpcarnbHOMy Bxoay npubopa;

—  perynupoBsaHue n3mepsieMon BENNYMHBI no NPOMOPLMNOHANbHO-MHTErpanbHo-
anddepeHumansHomy (M) 3akoHy;

—  oTOoOpaxeHWe TeKylero W3MEpPEHUss Ha BCTPOEHHOM CBETOAMOAHOM  LMPOBOM
nokasblBalLLieM YCTPONCTBE;

—  aBTOMaTuyeckoe onpepeneHune koadpdpuumeHtos NMNA-perynstopa (aBToHacTpomka);

—  dhopmupoBaHne ynpaBnsiowero Bo3gencTBusi Ha Bbixoge 1 ¢ MOMOLLbI  BbIXOAHOMO
aHanoroBoro curHana (NpuM WCMoNnb3oBaHMM B KavecTBe BbIXOAHOrO YycTpouctea (BY) uwndpo-
aHanoroBoro npeobpasoBatens (LAM)) wnu wmpoTHo-umnynbecHon wmogynsuum  (WWM)  (npum
MCNONb30BaHUN AUCKPETHOro BY);

— dopmupoBaHne Ha  Bbixoge 2  OONOMHWTENBHOrO  CUrHana  ynpaeneHus Mo
OBYXMO3ULMOHHOMY 3aKOHY U curHana «ABapusi».



2 TexHMU4YeCKue XapaKTepucTtukn n ycnoBus akcnnyataumm

2.1 TexHM4YeCKUe XapaKTepUCTUKK npubopa
Tabnuua 2.1 — TexHM4YeCcKMe XapaKTepucTUKu npuéopa

HanmeHoBaHue 3HaveHune

[lnanasoH NepeMeHHOro HanpsKeHUs MUTaHUS:

HanpsbkeHve, B o1 90 no 245

yacrtoTa, 'y oT 47 o 63
[MoTpebnsiemasi MowHoCTh, BA, He Gonee 10
HanpspkeHne BCTPOEHHOTO UCTOYHMKA MUTaHWSA MOCTOSIHHOIO Toka, B (24+£2,4)
MakcnmarnbHO AOMYCTUMBIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHUSA, MA 80
KonnyecTtso kaHanos 1
Bpewms onpoca Bxoaa:

TepmMonpeobpasoBaTeny cConpoTUBIEHNS, C, He Bonee 0,8

TepmoanekTpuyeckne npeobpasoBarenu 1 yHUOULUPOBAHHbIE

CUrHasbl MOCTOSIHHOrO HaMpPsSPKEHWUs U TOKa, C, He Bonee 0,4
[Mpenen oCHOBHOM NpUBEAEHHOW NOrpeLLHOCTN Npu paboTe c:

npeobpasoBatensmy TepMOaneKTpudeckumu, % +0,5

TepmMornpeobpasoBaTensiMy CONPOTUBIIEHNS Y YHUULMPOBAHHbLIMU +0.25

CUrHanamu NOCTOSIHHOIO HanpshXeHusi u Toka, % -
Mpepen gonyckaemon OCHOBHOM MpvBeAeHHoN norpeluHocty LIAT, % +0,5




OKoHuYaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHune
CTeneHb 3awWwuThl kKOpnyca:
HacTeHHbI H P44
wmToBble L1 1 L2 (co cTOpOHbI NULLEBON NaHenw) IP54
DIN-peeyHbIn [] (CO CTOPOHbI NMLEBOI NaHeNw) 1P20
[aGapuTHble pa3mepbl npubopa:
HaCTeHHbIV H, MM 105x130x%65
wmTtoBown L1, Mmm 96x96x70
wmtoson W2, mm 96x48x100
DIN-peeyHbivi [, MM 90x72x58
Macca npubopa, Kr, He 6onee 1,0
CpefiHuii cpok cnyx6bl, net 12




Tabnuua 2.2 — MCnOﬂb3yeMbIe Ha BXoAe curHasbl NOCTOAHHOIO TOKa U HanpsXXeHus

BxogHow curHan

Owana3oH
n3mepeHun, %

3HauyeHue eguHULbI
MmnagLwero
pa3psifa, ea. U3M.

Mpeaen
OCHOBHOM
npuBeAeHHON
norpewHocTun, %

CurHanbl NOCTOAHHOro HanpsaxeHua

oT -50 no 50 MB | ot 0 g0 100 | 0,1;1,0 | +0,25
YHudmumpoBaHHblie curHanbl no NOCT 26.011

or 0golB ot 0 go 100 0,1,10 +0,25

ot 0 oo 5 MA ot 0 go 100 0,1;1,0

ot 0 1o 20 MA ot 0 go 100 0,1;1,0 +0,25

oT 4 po 20 mA ot 0 go 100 01,10

MpumeyaHne — MakcumanbHO BO3MOXHbIA AMana3oH uHAukaumm oT -999 po 9999. [Mpum
MHAMLUMPYEMbIX 3HadeHusix Bbiwe 999,9 n Huxe MuHyc 199,9 ueHa eauHuubl Mnaglero paspsga

paBHa eguHuLe.




Tabnuua 2.3 — Ucnonb3yeMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

Tun patumka

Owvana3oH
n3mepeHun, °C

3HavyeHue

eAVHNLbI

mnagLwero
paspsaga, °C

Mpepen
OCHOBHOM
npuBeAeHHOMN
norpewHocTu, %

Tepmonpeo6Gpa3oBatenu conpotuBnenusi c HCX no AICTY 2

858

+0,25

50M (Cu 50) Wigo = 1,4260 ot =50 go 200 0,1
50M (Cu 50) Wip0=1,4280 o1 —200 go 200 0,1;1,0
500 (Pt 50) W10 = 1,3850 oT —200 go 850 0,1;1,0
500 (Pt 50) Wig0 = 1,3910 oT —240 go 1100 01,10
100M (Cu 100) Wig0 = 1,4260 ot —50 go 200 0,1
100M (Cu 100) Wyq0 = 1,4280 ot —200 go 200 0,1;1,0
1000 (Pt 100) Wiq0 = 1,3850 o1 —200 go 850 0,1;1,0
1000 (Pt 100) Wig = 1,3910 oT —240 go 1100 0,1;1,0
100H (Ni 100) Wie0 = 1,6170 oT —60 no 180 0,1
5000 (Pt 500) Wio0 = 1,3850 oT —200 go 850 0,1;1,0
50001 (Pt 500) Wi = 1,3910 ot —-250 pgo 1100 0,1;1,0
500M (Cu 500) Wiqo = 1,4260 ot —50 go 200 0,1
500M (Cu 500) W;0= 1,4280 ot —200 go 200 0,1;1,0
500H (Ni 500) Wi = 1,6170 ot -60 go 180 0,1
1000M (Cu 1000) Wigo = 1,4260 ot —50 go 200 0,1
1000M (Cu 1000) W= 1,4280 oT —200 go 200 0,1;1,0
100001 (Pt 1000) Wio0 = 1,3850 oT —200 po 850 0,1;1,0
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MpoponxeHune Tabnuubl 2.3

3HayeHue Mpepnen
T OwanasoH eauHUUbI OCHOBHOM
vn gaTymka . .
n3mepeHui, °C mnagLwero npuBeaeHHOW
paspsiaa, °C ? norpewHocTy, %
100001 (Pt 1000) Wi = 1,3850 ot —200 go 850 0,1;1,0 +0.25
100001 (Pt 1000) Wi = 1,3910 ot —250 o 1100 0,1;1,0 -
1000H (Ni 1000) W;0 = 1,6170 ot —60 go 180 0,1
Tepmonpeo6paszosatenu conpotusnenmusi c HCX no FOCT 6651-78 7
TCMCcRy=53MWy0=14260 | or -6000180 | 0,1;1,0 [ +0,25
NMpeo6bpa3oBatenu TepmoanekTpuyeckue c HCX no ACTY 2837
TXK (L) ot —200 go 800 0,1;1,0
TXKK (J) ot —200 po 1200 0,1;1,0
THH (N) o1 —200 o 1300 0,1;1,0
TXA (K) oT —200 go 1360 0,1;1,0 105
TMNMN 10 (S) oT —50 go 1750 0,1;1,0 (+6 2’5) )
TN 13 (R) oT —50 go 1750 0,1;10 -
TNP (B) ot 200 o 1800 0,1;1,0
TBP (A-1) ot 0702500 0,1;1,0
TBP (A-2) ot 070 1800 0,1;1,0
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OKOoH4aHue Tabnuubl 2.3

3HaueHne eguHnLbI

Mpenen ocHOBHOM

T OnanasoH ~
un gaTyuka ., MnagLero npuBeaeHHoN
namepexun, °C o~ 2
paspsaga, °C norpeLuHocTn, %
TBP (A-3) ot 0 go 1800 01,10
TMK (T) oT —250 go 400 0,1;1,0

7" W00 — OTHOLLIEHWE COMPOTUBIIEHNS AaTuvka npu 100 °C k ero conpoTuerieHmio npu 0 °C (Ro)

2 Mpu 3HaYeHUN NHANLMPYEMOro n3MepeHHoro napameTpa Bbiwe 999,9 n Hmke MuHyc 199,9 ueHa
eavHMUBI MnagLero paspsga pasHa 1 °C.
¥ _ NaHHbii HOPMaTMBHbIN OOKYMEHT OTMEHEH B YKpauHe M MCNofb3yeTcs kKak UH(OPMAaLMOHHBIN

NCTOYHUK.

K OcHoBHast npueegeHHas norpeLHoCTb 6e3 cxembl KOMMeHcaumm TemMnepartypbl XONI0gHOro crnas (CK)
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2.2 YcnoBusa akcnnyaTaumMu npuéopa

Mo yCTOMYMBOCTU K MEXaHWUYeCKMM BO3LEWCTBUSIM MpW 3KCnryataumm npubop cooTBeTCTBYET
rpynne vncnonHeHns N1 no FOCT 12997.

[To yCTOMYMBOCTM K KMUMaATUYECKMM BO3OEVCTBMAM MpWU SKCniyatauuu npubop cooTBeTCcTBYyeT
rpynne vncnonHerus B4 no FOCT 12997.

Mpwn aTom NpnBop aKkcnnyaTupyeTcs Npu CreayoLmx yCnoBusix:

—  3aKpbITble B3pbiBOGE30NACHbIE NoOMeLLeHnsi 6e3 arpeccrBHbIX NapoB 1 ra3os;

—  Temnepatypa oKpyxarLlero Bozayxa ot MuHyc 20 go +50 °C;

—  BEpXHWI npefern OTHOCUTENbHOW BRNaXHOCTW Bo3gyxa — He Gonee 80 % npu +35°C wu
bonee HM3KNX TemnepaTtypax 6e3 kKoHaeHcauuy Bnaru;

—  atmocdepHoe aasrnenve ot 84 go 106,7 kla.

MpumeyaHme - TpeboBaHWs B YaCTW BHELWHUX BO3AEUCTBYIOLIMX (AKTOPOB SBASIOTCA
obs3aTenbHbIMKM, Kak OTHOcsALLMecs kK TpeboBaHnam 6e3onacHoCTy.
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3 YcTponcTteo u paboTta npubopa

3.1 MprHUMN pencTBuA
CTpykTypHas cxema npubopa npusefeHa Ha pucyHke 3.1.

PucyHok 3.1 — CTpykTypHas cxema npu6opa

Mpnbop codepXWUT KaHam yHMBEpPCanbHOTO BxoA4a ANA  MOAKIOYEHVS  NEPBUYHOrO
npeobpasoBatens  (gatuuka), Onok 0OpaboTKM  AaHHbIX, YeTbipexpaspsiaHoe  umdposoe
nokasblBatoLlee YCTPOUCTBO M BY, npegHa3HayeHHble AN ynpaBrieHusi BHELWHUM 06opyaoBaHUEM.
Brnok obpaboTkn AaHHbIX BkMoyaeT B cebs undpoBon punbTp, BblYUMCAUTENb KBaAPaTHOrO KOPHS,
MAO-perynatop, yctponctso cpaBHeHus. [MN[-perynupoBaHmne ocyllecTBnsieTcs nocpeactsom BY1.
Mpn HeobxoaAMMOCTM [ONONHUTENBHOrO [BYXMO3NULIMOHHOIO PEryrnMpoBaHvs UNu Ans opraHv3auum
aBapWHOW CUrHanm3auum criegyeT UCMonb3oBaTh YCTPOWCTBO CPaBHEHNS U CBA3aHHOE C HUM BY2.

14



B 3aBucumocTy oT ncnonHenns npubopa BY1 moxeT ObITb AMCKPETHOrO UMW aHanoroBoro Tuna,
BY2 — Tonbko guckpeTHoro tuna (cm. n. 3.2.5).

BHumanue! B npubope OBEH TPM10-X.C3 ans MnoakmoyYeHuss Harpysku mcronb3ytoTcs oba
BbIX0OAa, NO3TOMY YCTPOMUCTBO CPaBHEHWSI He 3aA4e/iCTBOBAHO.

3.1.1 UndpoBasa hpunbTpaumsa u KOppeKkums UaMepeHumn
3.1.1.1 Undposas pmnbTpaumnsa nsmepeHumn

[ns ocnabnenws BNIUSHUS BHELLHUX UMMYIBbCHBIX MOMEX Ha SKCMyaTaunoHHbIE XapaKTepUCTUKN
npubopa B nporpammy ero paboTbl BBeAeHa Lmdposas hunbTpaLmsa peaynbTaToB U3MepeHnit.

PunbTpaumsa ocyLLecTBNAeTCA B ABa dTana.

Ha nepBom 23Tane dunbTpaumm un3 TeKkywmUX U3MEPEeHWA BXOOHbIX MapamMeTpoB
OTNIIbTPOBLIBAIOTCA 3HAYEHNS, UMEIOLLME ABHO BbIPaXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[ns atoro npu6op BblYMCAAET Pa3HOCTb MeXay pesynbTataMn U3MEpPEHWUI BXOAHOW BEMUYUHBI,
BbINOMHEHHbIX B ABYX MOCMEOHUX LMKNax onpoca, M CpaBHUBAeT ee C 3aAaHHbIM 3HayYeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOU3BOAMTCH MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel unbTpa yaBauBaeTcsi. B crnyyae noaTBEpXAEHWS HOBOrO  3HauyeHust  unbTp
nepectpansaetcs (T.e. nonoca dunbTpa yMeHbLUAeTCA [0 MCXOOHOM) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepPSieMON BENUYMHBI. Takol anroputm No3sonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€AMHUYHBIX MMMYMbCHBIX M KOMMYTaLMOHHBIX MOMEX, BO3HUKAMOLWMX Ha npou3BodcTee Npu paboTe
CUNoBoro obopynoBaHus.

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

CnegyeT umeTb B BMAY, 4YTO 4YeM MeHbLUe 3HayeHue mnonocbl GunbTpa, Tem ny.dwe
NOMeX03aLUMLLEHHOCTb U3MEpUTENbLHOr0 KaHamna, HO MNpu 3TOM (M3-33 BO3MOXHbBIX MOBTOPHbBIX
M3MEpEHUIN) Xyxe peakuuss npubopa Ha ObICTpoe hakTUYeckoe U3MeHeHue BXOOHOro napametpa.

15



MoaTtomy npu 3apgaHuy nomnockl unbTpa crnefyeT yYnTbiBaTb MakCUMarbHY0 CKOPOCTb M3MEHEHUS
KOHTPOMMPYEMOW BENUYUHBI, @ TakKe YCTAHOBIIEHHYIO ANSsl UCMOMb3yeMOro AaTymka NepuoanyHOCTb
onpoca.

Mpn HeobxogmumocTn UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHus
napametpa b1-8.

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

OCHOBHOW XapaKTepUCTMKOWM Criaxusawwero unbTpa $BMASETCS «MNOCTOAHHAss BpeMeHU
dunbTpa» — MHTEPBar, 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
NOMEXO03aLUMLLIEHHOCTb KaHarna M3MepeHnsi, HO OQHOBPEMEHHO YBENUYNBAET €r0 UHEPLIMOHHOCTD, T.€.
peakuusi npubopa Ha BbICTPble U3MEHEHNS BXOOHOW BENUYMHbI 3aMeanseTcs.

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

BpemeHHble gnarpamMmmbl paboTbl LMdpoBbIX OUNbTPOB NpeAcTaBreHbl Ha pucyHke 3.2.

3.1.1.2 KoppeKuus M3amepuTenbHON XapaKTePUCTUKU AaTUUKOB

Ons  ycTpaHeHusi HavarnbHOW MOrpelHocT npeobpasoBaHWsi  BXOAHbIX CUMHaNoB U
MOrPELLHOCTEN, BHOCKMbIX COEAMHWUTESIbHBIMU NPOBOAAMW, M3MEpEHHble U  OT(UNbTPOBAHHbIE
NpuBOPOM 3HAYEHWsI MOTYT GbiTb OTKOPPEKTUPOBAHbBI. [MOrpeLIHOCTY BLISIBMSIOTCA MPU NPOBEAEHUN
METPOSIOrMYECKUX UCTbITAHWA U YCTPaHSIOTCS MyTeM BBOAA KOPPEKTUPYHOLMX 3HaveHui. B npubope
eCTb ABa TUNa KOPPEKLMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBMSITb CABUT U U3MEHEHUE HaKIoHa
N3MepUTESIbHOWM XapaKTEPUCTUKM.
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PucyHok 3.2

CAOBUAr XapaKTepPUCTUKKU OCYLLECTBNSETCH MyTeM npubaBneHns K W3MepeHHOW BenuyvHe
3HayeHus, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxenne B). 3HayeHus caBura xapakTepuCTUKK
AaTyvka 3a4aloTcsl B eAMHULAX M3MepeHus (pu3nyeckoW BenuuMHbl WM cryxaT Ans KomneHcauuu
MOrpeLUHoCTer, BHOCUMBIX  COMPOTUBIIEHUSIMA  MOABOASILLUMX  MPOBOZOB (NP MOAKIOYEHUM
TepmonpeobpasoBaTenein CONpoOTVBMNEHNSA NO ABYXMNPOBOAHOW CXEMe), a TakKe Npu OTKITOHEHUN Yy
Tepmonpeobpa3oBaTens COnpoTUBIIEHUS 3Ha4YeHNs Ro.

Mpumep casura namepuTenbHON XapakTepUCTUKN rpadpnyeckn npeacTaBneH Ha pucyHke 3.3.

M3meHeHne HaKNoOHa XapaKTEPUCTUKM OCYLLIECTBIAETCA NyTEM YMHOXEHWS W3MepeHHou (M
CKOPPEKTVPOBAHHOW «CABUIOM», €CfM 3Ta KOoppekuus Heobxoauma) BefuMHbl Ha NOMpaBOYHbIN
KO3 ULMEHT B, 3HaYEHME KOTOPOro 3afaeTcs napameTpom b1-2.

[aHHbI B KOPPEKLMM MCMOMb3YeTCs, Kak MpaBuIio, Ans KOMMEHCaLMm MOrpeLIHOCTEN CaMyX AaT4VKOB
(Hanpumep, Npu OTKINOHEHUM y TepmonpeobpasoBaTenei ConpoTuBeHns napameTpa Wig OT CTaHAapTHOrO
3HAYEHWs1) WU MOrPELLHOCTEN, CBSA3aHHbIX C Pa3bpoCOM COMPOTUBIEHUI LLYHTUPYIOLLIMX Pe3NCTOpoB (Mpu
paboTe ¢ npeobpasoBaTensMm, BbIXOOHLIM CUTHArIOM KOTOPbIX SBIISIETCS TOK).
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3HayeHne nonpaBoYHOro koadduumeHTa B 3agaetca B 6e3pasmepHbIX eavHNLax B AvanasoHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXET GblTb onpeaeneHo no gopmyne:

B_HankT
II
M (3.1)
ra — 3Ha4veHne nonpaBoOYHOIO Kt NUnEeHTa, TaHaBIMBaemMoro n MeTpoM;
e 3Ha4YeHne nonpaBoOYHOro KO3 €eHTa, yCTaHa aeMOoro napameTpom;

n

T — hakTUHEeCckoe 3HaYeHNe KOHTPONMPYEMOIN BXOAHOW BEMUYMHBI;

M — U3MEepPEHHOe NPUOOPOM 3HaYEHNE TOW e BENMUYMHDI.
[MpyMep M3MEeHeHUs HakoHa W3MEPUTENbHOW XapakTepUCTUKM rpadmyeckn npeactaBneH Ha
pucyHke 3.4.
OnpepennTe HeobXxoAMMOCTb BBEAEHUS MOMNPAaBOYHOTO KO3 ULMEHTA MOXHO, WU3MEpUB
MakcumanbHoe 1nu 6nuskoe K Hemy 3HayeHVe napameTpa, rae OTKIIOHEHUe HaKNoHa N3MepUTENbLHON
XapaKTepuCTuKu Hanbornee 3amMeTHO.

BHumaHume! 3agaHue KOppeKTUpYIOLLMX 3HAYEHUI, OTINYAOLLMXCS OT 3aBOACKUX ycTaHoBok (b1-1 =0.0
n bl-2 = 1.000), u3aMeHsieT CTaHOAPTHbIE METPOJIOrMYEeCcKNe XapakTepucTuku npubopa M AOMMKHO
npou3BOAUTBCH  TONMbKO B TEXHUYECKM OOOCHOBaHHbIX — CryyYasix  KBanupuuMpOBaHHbIMU
cneumanucTamm.
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PucyHok 3.3 — Koppekuusa «casur PucyHok 3.4 — Koppekuus «HaknoH
XapaKTepUCTUKU» XapaKTepUCTUKN»
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3.1.2 BbluncrneHne KBagpaTHOIO KOPHSI C y4eTOM HacTpoeK MacluTabupoBaHus

[ns paboTbl ¢ YHUMDULMPOBAHHLIMW AATYMKaMW, CUTHaM KOTOPbIX MPOMOPLMOHAneH ksagpaTy
nN3MepsieMon BEeNUUMHbl (4aTYMKM pacxoda >XWAKOCTM unu rasa), B npubopax ucrnonb3yeTcs
nporpaMMHbIi  MOAYNMb  BbIMACNIUTENSI  KBaApaTHOro  KOpHSA. [Ons  BKMOYEHWs/BbIKIOYEHNS
BblYMCIMTENA HEOoOXOAMMO YCTaHOBWUTb COOTBETCTBYKOLLEe 3HayeHuwe napametpa bl-3 (cm.
MpunoxeHwve B).

BbluvcneHne KBagpaTHOTO KOPHS, C Y4eTOM HacTpoek macltabupoBaHusi, U nocneaymoLias
Bblaya CuUrHana Ha VHAMKaumio NPONCXOANAT No creaytoLen dopmyne:

T=My+ylx (Mg-My), (3.2)

roe Ny - 3agaHHoe Nonb3oBaTeneM HUXKHee 3HaYeHne rpaHunLbl AuanasoHa uamepenus (b1-5);
Mg - 3agaHHOE Nonb3oBaTenem BEpXHee 3HaYeHMe rpaHuLbl AuanasoHa namepenus (b1-6);
Iy - 3Ha4YeHne curHana c gatymka B OTHocUTenNbHbIX eguHuuax ot 0,000 go 1,000.

3.2 YcTtponucTBo npubopa

3.2.1 KoHcTpyKkums npubopa

MprBop KOHCTPYKTMBHO BBIMOSHEH B NACTMAacCOBOM Kopnyce, NpefHa3Ha4YeHHOM Ansi LWUTOBOro
UM HacTEHHOTo KpenmneHusl. Ocku3bl KOPMycoB C rabapuTHbIMW WM YCTAHOBOYHBIMM pa3Mepamm
npueeaeHb! B [MNpunoxexun A.

Bce anemeHTbl npubopa pasmelleHbl Ha ABYX MNevaTHbIX nnatax. Ha nuvueson naxenm
pacnonoxeHbl KnaBuaTypa YynpaeneHus npuvbopom, LMdPOBOE MOKa3biBaOLWMe YCTPOWCTBO M
CBETOANOAbI.

B npubopax HaCTEHHOro W LLMTOBOrO KOHCTPYKTUBHBIX UCMOMHEHWUI CUIOBas U U3MepuTenbHas
4acTn, a TaKkke MPUCOEAUHUTENbHBIA KNEMMHUWK. PacronoXeHbl Ha 3agHen naHenu. KnemMMHuk ans
NOACOEANHEHUS] BHELLHUX CBA3eN (4aT4MKOB M Lienen nutaHus) y npubopoB LLMTOBOFO KpenneHus
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HaxoAuTCA Ha 3afgHen cTeHke. B npmbopax HaCTEHHOro KpenneHus KMEMMHWUK pacronioXeH nog
BEpXHeW KpbILWKOW. B oTBepCTMSAX NoABoAa BHELLHUX CBA3EW YCTAHOBIEHbI PE3MHOBLIE YNINOTHUTENN.
B npubopax kpenneHusi koprnyca Ha DIN-peliky curnoBasi U u3MepuTenbHasi 4acTu, a Takke
NpucoeanHNTENbHbIE KNEMMHUKM PacnornoXeHbl Ha GOKOBBIX CTOPOHax npudopa.

[ins yctaHOBKM Npubopa B LLMT B KOMMNIIEKTE MOCTaBKV NPUNaraloTcs KpenexHble anemMeHTbl, Ans
ycTaHoBku npubopa Ha DIN-peliky B KOMNNeKTe NOCTaBKW NpunaraeTcsi cneupanbHas 3aLlenka.

Ha pucyHke 3.5, a npuBefeH BHELLHWI BUA N1MLEBON NaHenu npnbopa Ans KopnycoB HACTEHHOro

H n wurtosoro kpennenus W1, Ha pucyHke 3.5, 6 — wutosoro L2, Ha pucyHke 3.5, B — DIN-peeyHoro
KpenneHus.

WIMEPHTENL-PENYATOP @
Om
Or
(T\ I(: I’{ i: Ei E MIMEPWTENL-PETYNSTOP OEEH TPMID @ ©—%ni§-n
Oxi ox2
Or E] o O 0 0 0O O
TP PO P TR T TN T » G c2
e} 0000
FTHAY W3MEPHTENb-PETYARTOP — OBEHTPM10
a) 6) B)

PucyHok 3.5

Ha nuueBon naHenn pacnonoXeHbl 3M1eMeHTbl YNPaBneHnsa 1 MHANKaLWK.
YeTblpexpa3psagHoe uudpoBoe MNokasbiBawllee YCTPOWCTBO, MpeAHasHaueHHoe  Anis
OTOBPaKEHNS 3HAYEHUI N3MEPSEMBIX BEMUYNH N (DYHKLMOHAMbHBIX NapameTpos npubopa.
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Bocemb cBETOAMOA0B KPACHOIo CBEYEHMS CUTHANMU3UPYIOT O PasnnYHbIX pexnmax paboTbl:

— cBetoamoabl «K1» n «K2» CuUrHanusupyloT O BKMOYeHUW BbIxogHbIX ycTponcts lMAI-
perynsitopa (Tonbko Ans BbIXoAa AUCKPETHOrO TUNa) U YCTPOUCTBA CPaBHEHMS!, COOTBETCTBEHHO;

— cBetogmoabl «T», «Ty», «Tg», «Xp», «Cl» un «C2» 3acBeuvBalOTCs B pexume
«MPOrPAMMNPOBAHUE>» 1 curHanuampytoT o TOM, Kakon napameTp BbibpaH Ans pefakTupoBaHus
(cm. n. 6.2).

n
KHonka . npegHasHayeHa ans Bxoga B pexum «MPOMPAMMUPOBAHUE», a Takke gns
3anncu HoBbIX %CTaHOBJ'IeHHbIX 3HaYeHU B 3HeproHe3aBUCKMMYyto NaMsTe npubopa.

N
Kuonka [“N npegHasHauena ans BbiGopa MporpaMMMPYyeMoro napameTpa M YBErMYeHWst ero
3HaveHust. Mpu %nepx(ava KHOMKM CKOPOCTb M3MEHEHUS BO3pacTaeT.

Y
KHonka ™| npegHasHaveHa ans BbiGopa nporpaMMUpyeMoro napameTpa U yMeHbLUEHUsI ero
3HaueHus1. Mpy yaepKaHUmM KHOMKU CKOPOCTb M3MEHEHUs BO3pacTaeT.

3.2.2 Buabl BXOAHbIX YCTPOMNCTB

BxoaHoe nameputensHoe ycTponcTso B Npubope SBMASETCA YHMBEPCamnbHbIM, T.€. K HEMY MOXHO
nogknoyaTte Nobble NepBuYHbIe NpeobpasoBaTenu (4aTyvku) U3 nepedncrieHHblx B Tabnuue 2.2. K
BX0Ay Npnbopa MOXHO NOAKMIOUYNTE OAHOBPEMEHHO OAMH AATUWK.

B kavecTBe AaTUMKOB MOTyT ObITb MCMOMNL30BaHbI:

—  TepmonpeobpasoBaTenv COnpoTUBMNEHNS;

—  npeobpasoBaTenu TepMO3rNieKTpuyeckue;

—  aKTuBHble npeobpas3oBaTenu C BbIXOAHbIM AHANOroBbIM CUrHaNoOM B BWAE MOCTOSHHOMO
HanpsKeHUs UnNu Toka.

AKTUBHble npeobpasoBaTenM C BbIXOAHbIM aHaNoroBblM CWUrHaANMOM B BWAE MNOCTOSIHHOIO
HanpsieHusa (o1 muHyc 50 go 50 mB, ot 0 go 1 B) unm toka (o1 0 go 5 mMA, ot 0 go 20 MA, oT 4 fo
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20 MA) moryT BbITb MCMONb30BaHbl ANS U3MEPEHUs Kak TemnepaTtypbl, Tak U ApYrMx uandeckmx
BESIMYUNH: AaBNEHUs, PacXoAa, YPOBHSA U T. M.

3.2.2.1 NoakntioyeHue TepMmonpeobpasoBaTenei CONpoTUBNEHUNA

Pabota patyMkoB OCHOBaHa Ha  TemnepaTypHOW  3aBUCUMOCTM  3NIEKTPUYECKOro
COMPOTMBIEHNSA MeTanmnoB. [atymk u3nyeckn BbINONHEH B BUAE KaTYLIKW U3 TOHKON MeOHOW unv
NNaTMHOBOWM NPOBOMOKM Ha Kapkace W3 M3OMSIUMOHHOrO MaTepuana, 3akfio4YeHHON B 3aLLUTHYHO
mnb3y. TepmonpeobpasoBaTeny COMPOTMBIIEHUS XapaKTepusyloTcs OBYMSA napameTpamun: R, —
conpoTtusneHnem aatunka npu 0 °C n Wigo — OTHOLLEHVWEM COMPOTUBIEHUS AaTyMKa, U3MepeHHOro
npu TemnepaTtype 100 °C, k ero conpoTtusneHuio, nameperHomy npu 0 °C (Ro).

B npubopax wucnonb3yetcsa TpexnpoBOAHas CXema MNOAKMYeHus TepmonpeobpasoBaTenew
conpoTtusnexusi. K ogHomy 13 BbIBOAOB TepMopesncTopa R, nogcoeanHsAoTCA ABa NpoBoaa, a TpeTui
nogknoyaeTca K Apyromy BbiBogdy R; (pucyHok 3.6, Hymepauusi KOHTakToB npuBedeHa B
Mpunoxennn b (tabnmua b.1)). Takas cxema MO3BONAET CKOMMEHCUMPOBATbL COMPOTMBIEHMWE
coeanHuTEerNbHBIX NPoBOAOB. [pn 3TOM HeobxoanMo cobnioaaTh YCroBue paBeHCTBa CONPOTUBEHNI
BCEX TPEX NpPOBOOB.

TepmonpeobpasoBaTenu CONPOTMBIEHUS MOTYT MOAKMYATLCS K NMpubopy C MCnonb3oBaHNEM
ABYXNPOBOAHOW TMHUW, HO MNPV 3TOM OTCYTCTBYET KOMMEHCaLUMs MPU U3MEHEHUWN COMpOTMBIEHUSA
coeauHuTenbHbIX NpoBoaoB. loatomy 6GyneT HabniopaTbCsi HEKOTOpasi 3aBUCMMOCTb MOKasaHun
npubopa oT konebaHui TemnepaTypbl NpoBoAOB. B crnyyae ncnonb3oBaHUs ABYXNPOBOAHOW MUHWM
AN KOMMeHcauun napasvTHOro ConpoTUBIIEHUS MPOBOAOB HEO6XoAMMO Mpu NoAroToBke npubopa K
paboTe BbINONHWUTL AeNCTBUS, YKadaHHble B MNpunoxerun I.

3.2.2.2 NoaknioyeHue npeobpasoBaTener TePMO3INeKTPUYECKUX

MpeobpazoBatent TepmoanekTpuyeckuin (MT) cocTouMT M3 ABYX COEAMHEHHbIX Ha OJHOM U3
KOHLIOB NMPOBOAHMKOB, U3rOTOBMIEHHLIX M3 METAnNoB, 06naaaoLmX pasHbIMU TEPMOINEKTPUYECKUMM
cBonctBamu. CoefauHEHHble KOHLbI, Ha3blBaeMble «paboyvMM craem», OMycKalT B W3MepsieMyro
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cpeny, a cBoboaHble KOHUbI («xonoaHbin cnar») MNT nogknovatoT ko Bxogy npubopa (pucyHok 3.7,
Hymepauusi KOHTaKToB npusedeHa B MNpunoxerHun b (tabnuua b.1)). Ecnu Temnepatypbl «paboyero»
N «XONogHoro cnaes» pasnuyHbl, To MNT BbipabaTbiBaeT TepmMoJC, koTopas M nogaeTcst Ha
n3mepuTens.

PucyHok 3.6 PucyHok 3.7

Mockonbky Tepmo3[C 3aBMCUT OT pasHOCTWM TemnepaTyp AByx crnaes [T, To Ana nonyveHus
KOPPEKTHbIX MoKasaHWin HEOOXOAMMO 3HaTb TEMNEPaTypy «XONOAHOro cnasi» (ee CBOGOAHbIX KOHLOB),
YTOObLI CKOMMNEHCUPOBATL €€ B AaNbHENLLMX BbIYUCTIEHNSX.

B npuGopax npefycMoTpeHa cxemMa aBTOMATUMYECKOW KOMMeHcauuu TemnepaTypbl CBOBOAHbLIX
KOHUOB npeoGpa3oBaTens TepmoaneKkTpuyeckoro. [aTumMk TemnepaTtypbl «XONMOZHOTO  cnas»
YCTaHOBJIEH PSAOM C NPUCOEANHUTENBHBIM KITEMMHUKOM.

MpumeyaHue — [nsi OTKMOYEHUST KOMMEHCALMU «XONIOQHOMO cnasi» HeobXoauMo BBECTU koA
{00 (cm. n. 6). KomneHcaums «xonofHoro cnasi» 6yaeT BHOBb BKIOYEHA TOMbKO MPU U3MEHEHU
KoAa AaTymka UM HOBOM BKIIOMEHWUM Npubopa.

MopknioyeHve npeo6pasoBaTen;| TEPMOINEKTPUHECKOro K anI60py AOIMKHO NpPOU3BOAUTBLCA C
NOMOLLBI cneunanbHbIX KOMNEHCAUMOHHbIX (TepMOSI'IeKTpO,EI,HbIX) npoBO4OB, U3rOTOBMEHHbIX N3 TeX
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Xe cambIx matepuarnos, 4to u MT, Npn 3TOM pekoMeHAyeTCa nomeLlaTb NpoBoAa B 3aLLUTHBIN KpaH
(pucyHok 3.8). [lonyckaeTcs Takke MCMonb3oBaTb NMPOBOAA M3 METAnNsoB C TEPMONEKTPUHECKUMM
XapakTepucTukamu, KoTopble B Auana3oHe Temnepatyp oT 0°C go 100 °C  aHanornyHbl
XapaktepucTukam matepuano anektpogos MNT. Mpu coeanHeHnn KOMNeHcauMoHHbIX Nposogdos ¢ MNT
1 npubopom HeobxoamMmo cobrogaTb NONAPHOCTb.

BHumaHue! ﬂpw HapyweHUn YyKadaHHbIX yCJ'IOBVIVI MOryT WMMEeTb MeCTO 3Ha4uTelbHble
NOorpeLwHoOCTN Npu nsMepeHnn.

3.2.2.3 NoaknioyeHne [aTYNKOB, MMEILWUX YHU(MULMPOBaHHbLI BLIXO4HOW CUrHaN ToKa
VNN HanpsiXeHus

MHorve  OaTyvMkm  pasnuuHbiX  U3NYECKMX  BENWYMH  OCHAaLleHbl  HOPMUPYOLLMMM
n3mepuTenbHbiMM  Npeobpa3oBaTensamu. Hopmupylowme npeobpa3oBatenn TpaHCHOPMUPYOT
CUrHanbl C  MNepBuYHbIX  MpeobpasosaTtenen  (npeobpasoBaTeneil  TEPMOSIMEKTPUYECKMX,
Tepmonpeobpa3oBarenein ConpoTUBIIEHUS, MaHOMETPOB, PACXOAOMEPOB U Ap.) B YHUDULMPOBaHHbIV
CUrHan nocTosiHHOro Toka. BenuumHa aToro Toka nexuT B cneayrowmx auanasoxax: ot 0 go 5, ot 0 go
20, ot 4 go 20 MA. [lnanasoH BbIXOOHOrO TOKa HOPMUPYIOLLEro NpeobpasoBaTens nNponopLMoHaneH
3HaYeHWI0 PU3NYECKON BENMYMHBI, U3MEPSEMON AATYMKOM, U COOTBETCTBYET paboyemy Ananas3oHy
[aTynKa, ykasaHHOMY B €ro TEXHWYECKWUX XapakTepucTukax. B cBAsm ¢ Tem, 4to npubop nsmepsieT
TOMbKO BXOAHOE HarmpspkeHwe, Mpu  MOAKMIOYEHUN [aTY4MKOB MOCTOSHHOTO TOKa Heobxoammo
MCnonb3oBaTb BXOAsLLEe B KOMMMEKTaUMIO Harpy3odyHoe conpoTtusneHne RH=(50,000 + 0,025) Om
(cm. pucyHok 3.9 u MNpunoxexuve b).

Mpn HeobXxoAMMOCTN NWUTaHWS HOPMUPYIOLLMX MpeobpasoBaTtenen, WCMOoMb3yLWMX BHELHNe
WCTOYHWKM MUTaHUS MOCTOSHHOTO TOKa, MOXET MPUMEHATLCA BCTPOEHHbLIN B MpMOOP ranbBaHUYecku
M30MNMPOBaHHbI OT NUTaKOLEN CETU U U3MEPUTENBHOW YacTu Npubopa UCTOYHUK 24 B.

MpumeyaHne — MakcumanbHasi Harpy3ouyHasi CrocOBHOCTb BCTPOEHHOMO MCTOYHMKA MUTaHMS
cocTaBnsieT 80 MA.
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Cxema noaknoyeHns kK npubopy NCTOYHUKA YHUBEPCANbHOIO CUrHana nocTOSAHHOIO HanpsKeHWs
npueegeHa B MpunoxeHun b (cMm. pucyHok B.10).

PucyHok 3.8 PucyHok 3.9

3.2.3 NNA-perynartop
3.2.3.1 O6wme cBeaeHus

MWI-perynupoBaHne aBnsetca Haubonee TOYHbIM U 3MEDEKTUBHBIM METOAOM NoAAEpPKaHWSA
KOHTPONMMpPYeMOW BenuyMHbl Ha 3agaHHoM yposHe. Ha pucyHke 3.10 npuBefeHa dyHKUMOHanbHas
cxema [MO-perynsatopa. OcHOBHOe HasHayeHue perynstopa — opMUMpoBaHuEe YNpaBnsioLLero
cvrHana Y, 3afatoLLero BbIXOOHY MOLLHOCTb MCMOMHUTENbHOrO MexaHusma (VM) u HanpaBneHHoro
Ha yMeHbLUeHWe paccornacoBaHus E unv oTKNoHeHNs TeKyLLero 3Ha4eHns perynnpyemon BennyuHbl
T oT BenuuuHbl ycTaBku Tycr. B onepatopHonm copme copmyna [MUNO-perynatopa BbIrNSguT
cregyowmm obpasom:
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+pTy)

Y =E-(Ky+—
P Ty . (3.3)

PucyHok 3.10

Kak cnegyet u3 dopmynbl, [MWO-perynsatop CcOCTOMT M3 TPeX OCHOBHbIX 4YacTeMn:
nponopuunoHansHon K, uHTerpansHon 1/p-T, n pauddepeHumansHon p-T,. Ha npaktuke, Ans
OopMUPOBaHNS  LMMPOBBLIX PErynATopoB WUCMOMb3YIOTCH PasHOCTHble DOPMYynbl, MO3BONSOLLME
paboTaTb He C HenpepbiBHbIM BO BPEMEHW CUrHamoMm, a C KBAHTOBAHHbIM MO BpPEMEHW. Takum
obpa3om, Ans pacuyeTa ynpasrnsloWEro curHana Ha Bbixode uudposoro [M[O-perynatopa
ncnone3yetcsa dopmyna:

1 10 AE;
Yi:X—‘ |5i+r—§EiAtH3M+rmAt L, (3.4)
o u i=0 u3M
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rae X — nonoca NponopLyoHansHoCTy;
Ei — paccornacoBaHue wnu pasHOCTb MexXAy YyCTaBKOM Tycr M TeKyWMM 3HayYeHuem
U3MEPEHHOMN BENUYUHBI T;;
Ty — audbdpepeHLUmanbHasi NOCTOsIHHAS;
AE; — pasHocTb Mexay ABYMs coceaHUMM paccornacosaHuamu E; v Eii;

Ny — BPEMS Mexzy ABYMS COCEAHMMMN uamepeHnamn T, u Tiy;

Ty — MHTEerpanbHasa NOCTOAHHAsA;

n
ZEi — HaKoMmeHHasi B i-i MOMEHT BpeMeHM CyMMa paccorfniacoBaHui (MHTerparnbsHasi Cymma).
i=0
lMponopunoHanbHasa cocTaBnsLLasa 3aBUCMT OT paccornacoBaHus E; n oTBeyaeT 3a peakumio Ha
MFHOBEHHY0 OLLNGKY perynvpoBaHus.
WHTerpanbHaa cocTaBnsiiowas copgepxut B cebe HakonneHHylo owunbky perynupoBaHus
n
ZEi At,,, 1 nossonset [06MTbCA MakCUMarnbHOWM CKOPOCTU JOCTUXKEHUS YCTaBKY.

i=0
InddepeHumansHas cocTaBnsiowas 3aBUCUT OT CKOPOCTM W3MEHEHWs paccornacoBaHus
AEj/At,,y M NO3BONSET YNYYLINTL KAYECTBO NEPEXOAHOro npotecca.

Bpemsi Mexay cocegHuMm namepeHusMu At,,, onpeaenseTcs BpeMeHeM onpoca 04HOro kaHana
M3MepPeHNs.
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3.2.3.2 NapameTpbl HACTPOMKK perynsaTopa
Ona addekTmBHON paboTbl HeOOXOAMMO ANA KOHKPETHOro obbekTa ynpaBneHus nopobpatb

koadpduumenTsl NNA-perynatopa: Xp, Ty U T, OTO BO3IMOXHO caenath Bpy4Hyto (cm. MNpunoxexne W)
WINW UCMONb30BaTb aBTOHACTPONKY (cM . [MpunoxeHwne X).

BHuumanme! B HekoTopbix cnyyasx [MW[-perynupoBaHue SBNSETCA  U30bITOYHBIM - MNN

HegonycTuMbIM. B Takux crnyvasix BbicTaBuB koadppuumeHT T, =0 unm T, = 0 MOXHO nNony4nTb
cootBeTcTBeHHO MMNI- nnn MN-perynaTop.

Ona copmupoBaHusi KoppekTHoro ynpasnswoowero curHana [N0-perynstopa Heobxogmmo
3af4aTb TUN MCMOMHUTENBHOMO YCTPOWCTBA: HarpesaTenb Wnv xonoawnbHuk (napametp Al-4).
HarpeBaTtenem ycrnoBHO Ha3blBalOT YCTPOMCTBO, MPW BKIOYEHNM KOTOPOrO YBENUYMBAETCS 3HAYEHWe
n3MepsieMoro napametpa. XONOAUMBLHUKOM Ha3blBalT YCTPOWCTBO, MPW  BKITHOYEHUM KOTOPOro
YMeHbLLAeTCs 3Ha4YeHne n3mMepsiemMoro napamerpa.

Bua ynpasnsioliero curHana Ha Bbixoge npubopa 3aBUCUT OT BMAA BbIXOAHOIO YCTPOWCTBA (CM.
n. 3.2.5). Mpubop BbigaeT Nbo ynpaBnsoOLWMIA CUrHan B BuAe MOCTOSHHOrO TOKa MMM HanpsiKeHWs
(ana aHanoroebix BY), nn6o B Buge WWM-curHana (ans auckpeTHbix BY). Ha pucyHke 3.11
npeAcTaBneHbl BUAbI YNPaBnsioLwMX CUTHaNoB Afsi aHanoroBoro U AMCKPETHOTO BbIXOAOB.

B oTnnume ot aHanoroBoro BbIXOA4A, Y KOTOPOrO BbIXOAHOW CUrHaM HenpepbiBEH BO BPEMEHMU,
BbIXOAHOW CurHan pauckpeTHoro BY npeobpasyetca B nocnefgoBaTeflbHOCTb — MMMYNbCOB
(pucyHok 3.12) cornacHo criegytollen dopmyne:

Y
D=Ten——, 3.7
1700% (3.7

roe D — gnutenbHOCTb MMMynbCea, [c]
Tcn — nepuoa cnegoBaHWs UMNYNbCOB, [C]
Y — curHan Ha Bbixoge MU-perynsaTtopa, [%)].
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Mepvon cnepoBaHWA MMMYNbCOB Tcp 3aBUCWMT OT MapameTpoB MyCcKOBOro o6opyaoBaHWA
MCMOMHNTENBHOTO MexaHn3Ma u 3apaetca napametpom Al-5. Manoe 3HayeHue Tcp NpuBOAMT K
4YacTbIM KOMMYyTaLMSIM U BbICTPOMY M3HOCY CUIOBBIX KOHTAKTOB, @ 60nblLOe 3HaYEHNE — K YXYALIEHUIO
KayecTBa perynmpoBaHus.

B 3aBMCMMOCTM OT BCTPOEHHOro AucKpeTHoro BY, HeobxoAMMO YCTaHOBUTb MUHWManbHYO
anutenbHocTb nMmnynsca LM, koTopas 3agaetcsa napameTtpom Al-8.

Ona  wuckniodeHns wmsnuwHUX cpabaTtbiBaHMn  perynatopa  npu  HebonblIOM  3HaAYeHun
paccornacoBaHusi E; AnA BbIYMCNEHUS 3HAYEeHW Y, MCMOMb3yeTcs YTOYHEeHHOoe 3HaveHue Ep,
BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUSIMU:

ecnu | Ei| < Xy, TO Ep=0;

ecnm Ei> Xy, 70 Ep= Ej— Xg;
ecm Ei<— Xy, TO Ep= Ei+ Xg,
roe Xq — 30Ha YyBCTBUTENBHOCTU (PUCYHOK 3.13).

30Ha He4yBCTBUTENbHOCTY 3afaeTcsa napametTpom Al-2.
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PucyHok 3.11 PucyHok 3.12

B cnyyae TexHomorumyecko HeOOGXOAMMOCTU  OFpPaHUYWUTb  MaKCMManbHYH  MOLLHOCTb
MCMOSIHUTENBbHOTO MexaHusma B npubope uMeeTcsi BO3MOXHOCTb OrpaHWYeHusl BbIXOZHOro
ynpasnsoLero Bo3gencrems. Hanpumep, ecnn Heobxoammo, 4Tobbl MowHocTe MIM He npesbilwana
80 %, To HeO6XOAMMO BbICTaBUTL COOTBETCTBYHOLLEE 3HAYeHve B napameTpe Al-3 (pucyHok 3.14).
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PucyHok 3.13 PucyHok 3.14

BHumaHume! MNepen HacTponkon perynstopa Heobxogumo 3agatb nepuop LWWM (napamvetp Al-5),

pexum paboTtbl perynstopa (napametp Al-6) U MUHMManbHYO ANUTENbHOCTb UMnynbca LUVM
(napameTp Al-8))

Ecnu nocne aBTomaTtudeckon wnu py‘-IHOIZ HaCTPOMKN nepexofHas XapakTepucTuka obbekTa

OTNUYaeTCs OT uaeanbHOW, HeobXoauMO OTKOPPEKTVMPOBaTb 3aAaHHble MapameTpbl perynupoBaHus
cornacHo pucyHky 3.15.

PucyHok 3.15
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3.2.4 YCcTpOMCTBO CpaBHEHMUA

YCTpPOMCTBO CpaBHEHWs MpedHasHayeHo Ans  ABYXMO3ULIMOHHOTO — PerynvmpoBaHus  wunn
curHanu3sauum o BXOA4e WUINn BbIXOAE 3a YCTaHOBIEHHbIE Npeaerbl U3MepsemMon BENUYMHDI.

YcTponcTBo cpaBHeHusi paboTaeT no ofHOMY M3 MpeAcTaBfieHHbIX Ha pucyHke 3.16 Tunos
TIOTVKK:

—  Tun normkn 1 (MpsAMow rmcTepesnc) NpPYMEHSETCS B Clyyae ucnonb3oBaHus npubopa ans
ynpaBrneHuss paboTtoni HarpeBaTenst (Hanpumep, TOHa). [lMpu 3ToM BbIXOAHOE YCTPOWMCTBO,
NOAKIIOYEHHOE K YCTPOWCTBY CpaBHEHMWSl, MepBOHaYanbHO BKM4aeTcss npu 3HaveHumsax T < Cl1,
Bblkntoyaetca npu T > C2 un BHOBb Bkmoyvaetca npu T < CIl, ocywecTtBnsas Tem cambiM
[OBYXMNO3MLMOHHOE perynvpoBaHue B npefenax (C2 — C1);

—  Tun norvkmn 2 (obpaTHbIN rMcTepeanc) NPUMEHSIETCS B CIly4ae UCMonb3oBaHus npubopa ans
ynpasneHns paboTon oxnagutens (Hanpumep, BeHTUnATopa). [Mpu 3TOM BbIXOAHOE YCTPOWCTBO
repBoHaYanbHO BKNoYaeTcs Npu 3HadeHusx T > C2, a BeikntoyaeTes npu T < C1,

—  1un norukn 3 (M-o6pasHas) NpUMeHsIeTCs Npy UCMoNb3oBaHUK Npubopa Anst curHanMaaumm
O BXOAe KOHTPONMUPYEMOW BENUYUHbI B 3afaHHble rpaHuubl. Mpy 3TOM BbLIXOAHOE YCTPOMCTBO
BKntovaeTcst npu C1 < T< C2;

—  Tun norukn 4 (U-obpasHas) NnpuMeHsieTcsi Npyu MCnonb3oBaHuy nNpubopa Ansi curHanuMaaumm
O BbIXOE KOHTPONMPYEMOW BENWYMHbl 3a 3afaHHble rpaHuvupbl. [lpyn 3TOM BbIXOAHOE YCTPOWCTBO
BKntovaeTcs npu T> C2 n T< C1.

3agaHne yctaBok YycTpounctBa cpaBHeHus Cl m C2 npoBoauTCcA MNpu NporpaMMyMpoBaHMu
napameTpoB perynvpoBaHust npudopa (cm. n. 6.2).

33



PucyHok 3.16
3.2.5 Buabl BbIXOAHbIX YCTPONCTB

BbixofHble ycTponcTBa npegHasHayeHbl Ans nepefady BbIXOQHOMO YNpaBnsoLWEro curHana Ha
VCMNOMHUTENbHbIE MEXaHW3MbI.
Cxewmbl noaxntodeHust BY npuseaeHsl B MNpunoxexun b.
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BY moryT ObITb ABYX TUMOB: OUCKPETHBIE U aHANOroBbIE.

BHumaHue! BHe 3aBucumoctn oT Buaa, noboe BbIXOAHOE YCTPOMCTBO rarbBaHUYECKU
M30MNMPOBaHO OT N3MepuTenbHOro 6roka (3a ucknoyeHnem Beixoga T).

OuckpeTtHoe BY — anektpomarHUTHOE perne, TpPaH3UCTOpHasi onTonapa, OMNTOCUMWUCTOP —
Mcnonb3yeTcs Ans ynpaBreHus (BKMHOYEHUs/BBIKIIOYEHUS)) Harpy3kon Nmbo HenocpeacTBeHHo, Nnbo
yepe3 Gornee MOLUHbIE YMpaBrslOLME 3MEeMEHTbl, TakMe Kak nyckaTenu, TBepAoTeflbHble perne,
TUPUCTOPbI UM CUMUCTOPbI.

AnekTpomarHuTHoe pene (Bbixoa P) npegHasHayeHo AONnsi KOMMyTauuu CUIOBbIX Lienen
HanpsikeHneM He 6onee 250 B u pabounm TokoM He Gonee 4 A.

TpaH3ucTtopHaa ontonapa (Bbixoad K) npumeHsetcs, kak npaBuno, ANS ynpasreHus
HW3KOBOIbTHBIM pene (He Gonee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHune Bbixoga u3 cTpos
TpaH3uMcTopa M3-3a OOMbLIOro TOKA CaMOWHAYKUMM napannernibHo O0BMOTKe BHELHero pene
Heobxoanmo yctaHasnueate anog VD1 (cm. pucyHok B.2).

TpaH3ucTopHbIN KMoy (Bbixopa T) npegHasHaveH ANA NPsSIMOro MoAKMoYeHus K npubopy B
Ka4yecTBe Harpysku TBepAOTeNnbHOro pere (BbIXOAHOE HanpsbkeHue oT 4 Ao 6 B, NoCTOsiHHLIN TOK He
6onee 25 mMA).

BHumaHue! MakcumarnbHasa onvHa coeMHUTENbHOro kabens mexay npuGopom ¢ Beixodom T 1
TBEpAOTENbHbIM perie He AoKHa NpeBbiwaTh 3 M.

OntocumucTtop (Bbixoa C) MMeeT BHYTPEHHIOW CXeMy nepexoda Yepes HOMb M BKIoYaeTcs B
Lenb yrnpaBrneHWs MOLLHOIO CMMUCTOPa WU Napbl BCTPEYHO-NapanmnenbHO BKIOYEHHbIX TUPUCTOPOB
Yepes orpaHuumBatowmn pesuctop R1 (cm. pucyHok B.3). BenuumHa conpoTtuBneHus pesuctopa
onpefensieT TOK ynpaBneHns cuMmmcTopa. HarpysouHas cnocobHOCTb Bbixofda — TOK He 6onee 50 MA
npv NepemMeHHOM HanpsikeHun He 6onee 250 B.

[Onsa npenoTepalleHusi Npo6os TUPUCTOPOB U3-32 BbICOKOBOJIbTHBIX CKAYKOB HAaMpsKeHusl B CeTH
K MX BbIBOAAM pekoMeHAayeTcs noakntoyats dpuneTpytowyto RC yenouky (R2C1).
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Tpn ontocumuctopa (Bbixod C3) no pabousm napameTpam aHanorvyHbl Bbixogy C u
npegHasHaveHbl Ans ynpasneHns TpexdasHon Harpyakon (cM. pucyHok b.5).

AnanoroBoe BY npeacraensiet coboi Lmdpo-aHanorosbii npeobpasoBaTternb, NO3BONSHOWMA
dopmMMpoBaTh aHaNoroBbIVi CUrHaNM NOCTOAHHOIO TOKa UMW HaNPSHKEHUS.

®dopmupoBaTtenb TokoBoro curHana (Bbixoa W) npeobpasyeT BbixogHoe 3HauveHue MNO-
perynstopa B TOKOBbIV curHan ot 4 go 20 MA Ha akTMBHOW Harpy3ke RH (CM. pucyHok 3.17).

Onsa paboTtel BY HeobxoanMo mMcnonb3oBaTh BHELIHUIA UCTOYHWUK MUTaHWSA MOCTOSHHOTO TOKa.
ConpoTuBneHne Harpy3kvn RH 3aBUCUT OT HampsikeHUs UCTOYHMKa nuTaHna Un u BblibupaeTcs u3
rpacuka (CM. pucyHok 3.18).

PucyHok 3.17 PucyHok 3.18
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B Tom cnyyae, ecnu ons namepeHns TOKOBOrO CUrHamna Mcnosb3yeTcsl M3MEPUTESNbHbIN LWYHT Ru
W ero HOMWHan MeHblle HeobXOAMMOro COMPOTMBREHMUS Harpysku, TO UCMOmNb3yeTcs A06aBOYHbIN
orpaHu4MBaloLLMn pe3nctop Rorp, CONpOTMBAEHNE KOTOPOro BbIYUCASETCS U3 COOTHOLLEHUS:

Rorp = RH — Ru

Tunosble cooTHoweHua: Un = 12 B,

RH =Rux =100 Om; Un =24 B,

RH = 700 Owm; (Rn = 100 Om, Rorp = 620 Om).

BHumaHwne!

1 HanpsixeHue uctouHmka nutanus LIAM He gorkHo 6biTe 6onee 30 B.

2 B kayecTBe BHELLUHErO UCTOYHMKA MUTaHUS MOXET OblTb UCMONMb30BaH BCTPOEHHLIN B Npubdop
WUCTOYHMK 24 B.

3 JonyckaeTca npvMeHeHMe pe3ucTopa C BENWYMHOW COMPOTUBIIEHMS, OTNMYalolencss oT
paccymTaHHou He 6onee Yyem Ha + 10%.

®dopmMupoBaTenb CUrHarna NOCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3Ha4yeHune Ha
Bbixoge lMWA-perynatopa B curHan HanpsbkeHnss ot 0 B go 10 B. ConpotuBneHne Harpysku RH,
nogknoyaemon k LIATM, gomkHo ObiTb B AnanasoHe ot 2 kOM o 10 kOm.

Ons nuTaHnsa BbIxoda BO3MOXHO UCMONb30BaHWE BCTPOEHHOTO UCTOYHMKA NuTaHus 24 B.

BHumaHue! HanpsikeHune nctodxuka nutanus LA He gomkHo npesbiwath 30 B.
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4 Mepbl 6e3onacHocTH

4.1 Mo cnocoBy 3aluTbl OT NOPAKEHNS INEKTPUYECKMM TOKOM npubop cooTBeTCTBYeT knaccy Il
no MOCT 12.2.007.0.

4.2 K akcnnyaTaumn, TexobcnyxuBaHuio npubopa [OMKHbI [OMNyckaTbCA nuvua, W3yvuBluve
npaeuna akcniyatauuu, npoweglune obyvyeHne 1 NpoBepKy 3HaHWI MO BOMpPOCaM OXpaHbl TpyAa B
COOTBETCTBUMM C «TuMoBbIM MonoxeHnem o6 oOy4yeHMM MO BonMpocaMm OXpaHbl  TpyAa»
(HNAOIM 0.00-4.12) n umetowme rpynny gonycka He Hwxke |l cormacHo «[lpaBunam 6Ge3onacHoin
3KCMnyaTauum 3NeKTpoycTaHoBok notpedutenen» (HMAOIMM 40.1-1.21).

4.3 He ponyckaeTcs nonafjaHve BrarM Ha KOHTAKTbl BbIXOAHOMO pa3beMa W BHYTPEHHME
3MNeKTpo3anemMeHTbl npubopa.

4.4 3anpeliaeTcs WUCMoOMb3oBaHWe npubopa B arpeccuBHbIX Cpeaax C CodepXaHnem B
aTMocdepe KMCNOT, Lenoyen, Macen u T. n.

4.5 3anpeluaeTcs NpoBOANTL Mtobble NOAKMNOYEeHNs K NpUbopy M paboTbl NO ero TEXHUYECKOMY
06CNYyXXMBaHUIO MPW  BKMIOYEHHOM TMWUTaHUW, T.K. HA OTKPbITbIX KOHTaKTax KremMmHuka npubopa
NpUCYTCTBYET HanpshkeHve BenuunHon o 250 B.

4.6 MNpwn npoBeAeHUN TeKyLLero peMoHTa Heobxoamnmo cobnopaTe ykasaHus mep 6esonacHocTu,
HacTtosulero P3.

4.7 PemoHT npubopa npousBoAWUTCA Ha MPeAnpuSTUM-U3roToBUTENE B 3aBOACKMX YCMOBUSIX C
NpyMeHeHVeM creuuansbHoOM CTeHA0BO annapaTypsbl.

BHumaHue! B cBA3M C Hannunem Ha KNeMMHUKe OMacHOro ANS XXU3HW HanpspKeHus npubopbl,
M3roTOBIEHHbIE B KOpMycax LWMTOBOro kpenneHusi (ucnonHeHnss OBEH TPM10-LU1.Y.XX n OBEH
TPM10-42.Y.XX), [OMmkHbl YyCTaHaBMMBaTbCs B LUMTax YNpaBreHusi, [AOCTYMHbIX TONbKO
KBanMuUMpoBaHHbIM cneuuanicTam.
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5 MoHTax npubopa Ha 06bLeKTe U NOAroTOBKa K paboTte
B pasgene onucbiBalTCst MOHTaX, KpenmeHne 1 noaknoyeHne npubopa.

5.1 MoHTax npnbopa
5.1.1 YcTaHOBKa Npu6opoB HAaCTEeHHOro UCNOJTHEHUs

[nsa yctaHoBKM NpUBOPOB HACTEHHOrO UCMOMHEHNS CrieayeT BbINOMHUTL crieaytoLmne AeNcTBus.

1) 3akpenuTb KPOHLUTENH Tpemst BUHTaMu M4 x 20 Ha NOBEPXHOCTW, NpefHa3HaYeHHOW Ans
ycTaHoBkuM npubopa (cm. MpunoxeHne A u pucyHok 5.1, a).

MpumeyaHue — BUHTBI ANS KpenneHns KPoHLWTEHA He BXOOST B KOMMIEKT NMOCTaBKM.

2) 3auennTb KpenexHbIA Yronok Ha 3afgHew CTeHke npubopa 3a BEPXHIOK KPOMKY KPOHLUTEWHA

(pucyHok 5.1, 6)
3) MpukpenuTb NPMGOP K KPOHLITENHY BUHTOM M4 x 35 13 koMnnekTa noctaeku (pucyHok 5.1, 8).

a) 6) B)
PucyHok 5.1
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5.1.2 YcTaHOBKa NpubopoB WUTOBOro UCNONHEeHUA

[nsa ycTaHOBKM NpUGOPOB LUMTOBOrO UCMOMHEHWS CneayeT BbINOMHUTL creaytoLlime AencTBuUS.

1) lNoproToBUTE Ha LWUMTE YMpPaBneHWs MeCTO ANS YCTaHOBKM npubopa B COOTBETCTBUM C
MpunoxeHnem A.

2) YcraHoBUTbL Mpubop Ha LIMTE yNpaBreHusl, UCNOMb3ys Ans €ro KPenneHUst MOHTaXHble
3NeMeHTbl, BXoaswme B KOMMNEKT NOCTaBKU npvl60pa.

3) BctaButb I'IpVI60p B cneunanbHO NoAroToBfieHHOE OTBEpPCTUE Ha J'IVILI,eBOVI naHenu wuTta (CM.

lMpunoxeHve A 1 pucyHok 5.2, a).
4) BcTtaBuTb hmkcaTopbl U3 KOMMNIIEKTa NOCTaBKM B OTBEPCTUS Ha BOKOBbIX CTeHKax npubopa

(pucyHok 5.2, 6).
5) 3aBepHyTb BUHTLI M4 x 35 u3 KOMNMeKTa NoCTaBky B OTBEPCTUSAX Kaxaoro dmkcaTopa Tak,
4TOOBI NPMOOP ObIN MIOTHO NPWXAT K NIMUEBOW NAHENN WwuTa.

a) 6)
PucyHok 5.2
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5.1.3 YctaHoBKa npu6opos DIN-pee4yHOro McrnosiHeHus

Ons ycraHoBku npubopoB DIN-peeyHOro ucnonHeHuss crnegyeT BbINOMHWUTL —creaylolime
OencTeums.

1) NoprotoBuTtb MecTo Ha DIN-pelike Ans ycTaHOBKM npubopa.

2) YcraHoBuTb npubop Ha DIN-peiiky B COOTBETCTBUM C PUCYHKOM 5.3.

3) C ycunuem npupasute npubop k DIN-pevike B HanpaBneHuw, noka3aHHOM CTPernkon, A0
dmKcaLun 3aLLenku.

Vs

PucyHok 5.3 — MoHTax npu6opa c kpenneHuem Ha DIN-peiiky
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5.2 MoHTaX BHeLWHUX CBsA3en

5.2.1 O6wue TpeboBaHuA

Mpn MOHTaXxe pekoMeHayeTca cobnoaate cneayowme TpeboBaHns.

1) MopgknoveHne npubopa crnegyeT npou3BoauTb k ceTeBoMmy dupepy 220 B 50 Iy, He
CBA3aHHOMY HENocpeACTBEHHO C NUTaHWEM MOLLHOro cunoBoro obopyaoBaHusi. Bo BHelHen uenu
pekomMeHAyeTCs yCTaHOBUTL BbIKMOYaTeb NMTaHns, obecneunBatowmii OTk4YeHenpmbopa oT cetu
1 NnaBkue npefoxpaHnTenu Ha Tok 0,5 A.

2) CxeMbl NOAKMIOYEHWUS [aTYMKOB K MNpubopam pasnuyHbIX WCMOMHEHW NpuBEAEHbl B
Mpunoxerun b. MNapameTpbl NMHUM coeanHeHns npubopa ¢ AaTyvMkom npyBeaeHsbl B Tabnuue 5.1.

Tabnuua 5.1 — MNapamMeTpbl NMHUKM CBA3M NpUboOpa ¢ AaTYMKaMu

Twn paTtumnka

OnuHa NnuHUN, M,

ConpotusnexHue

UcnonHeHne nuHumn

He 6onee nuHuu, Om, He 6ornee
TpexnpoBogHas,

TepwonpoGpasosarene 100 15,0 npoBoAa paBHOW ANWHbI
CONpOTUBIIEHMS 1 ceuenms

TepMoanekTpoaHbIN
Mpeobpa3zoBaTtenb 5 20 100 Kabenb
TEPMO3EKTPUYECKNI (KOMMEHCALIMOHHBIN)
YH1ULMPOBaHHbIN
CUrHamn nocTosiHHOIO TOKa 100 100 Asyxnposonras
YH1bUumMpoBaHHbIN
CUrHan HanpsKxeHus 100 5,0 [ByxnpoBogHas

NOCTOAHHOIO TOKa
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3) BcTpoeHHbIi B MpubOp WCTOYHWK MOCTOAHHOTO HanpskeHus (24,0+2,4) B cnepyet
Mcnonb3oBaTh AN MUTAHWA aKTUBHBIX AaTYMKOB C aHaroroBbiM BbIXOAOM MW aHANOroBbIX BbIXOLOB
npubopa (n. 3.2.5).

BHumaHue! He gonyckaetcs nogkntoyeHWe K BCTPOEHHOMY B NMPUBOP UCTOYHWKY HanpsiKeHust
24 B 0QHOBPEMEHHO aHaNoroBbIX BXOA0B U BbIXOAOB.

5.2.2 YKka3aHuUsl N0 MOHTaxy

PekomeHaaLmmn no opraHnsaumMmn MoHTaxa crnegytoLume.

MoagroToBuTb Kabenu Ans coeAuMHeHUs npubopa C AATYMKOM, @ Takke C UCTOYHUKOM MUTaHus!
220 B 50 Iy,

[na obecneyeHnss HaOEXHOCTU 3NEKTPUYECKUX COEAUHEHWI PEKOMEeHAyeTCsl WCnonb3oBaTh
Kabenu MeaHble MHOTOXWMbHbIE, KOHLIbl KOTOpbIX nepen MOAKIOYEHWEM criefyeT TLaTernbHO
3a4YMCTUTb U 3anyauTb. 3a4nNCTKy Xun kabenen HeobXo0AMMO BbIMOMHATL C TAKUM pacyeToM, YTobbl Ux
OrorneHHble KOHLbI Mocrie MoAKMoYeHWs K Mpubopy He BbICTynanu 3a npeaensl knemmHuka. CeveHne
*un kabenemn OomKHO BbiTb He Gonee 1 MMP.

B kopnycax HacTEHHOro KpernneHWst KOHUYECKMEe 4acTu YNIOTHAKLWMX BTYOK Cpe3aTb Takum
obpasom, 4yTobbl BTynKa NMOTHO npunerana Kk NoBepxHOCTu kabens.

MpumeyaHuna

1 KabenbHble BbIBOAbl MNpubopa paccunTaHbl Ha MOAKIYeHVe Kabenew C  HapyXHbIM
anameTpom ot 6 4o 12 mm.

2 insi yMeHbLUEHWSI TPeHUsI MeXay Pe3MHOBOWM NMOBEPXHOCTLIO BTYIKW U kabensi pekomeHayeTcst
NPUMEHSTb Tanbk, Kpaxman v T.4.

Mpn npoknagke kabenen cnegyeT BblAENWTb NUHUM  CBS3W, COeAMHsIIOWLME  Npubop
C AaT4yMKOM B CaMOCTOATENbHY Tpaccy (MM HeCKoNbKo Tpacc), pacnonarasi ee (Mnu nx) oTAenbHO
OT cunoBbIX kabenen, a Takke OT kabenewn, Co3aaLLMX BbICOKOYACTOTHbIE U UMMYTbCHBIE MOMEXW.
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BHumanue! [Ang 3awmTtbl BXOAOB Npubopa OT BAVSAHUS MPOMBILLMEHHBIX 3MEeKTPOMarHUTHbLIX
rnomex NMHUK CBA3W Npubopa C AaT4YMKOM crefdyeT aKpaHupoBaTb. B kayecTBe akpaHOB MOryT ObITb
Mcnonb3oBaHbl Kak cneuuanbHble kabenu ¢ 3KpaHupyloWwyMMKM onneTkamu, Tak U 3a3eMreHHble
CTanbHble TPyObl NOAXoASLLIEro AvameTpa. JKpaHbl kabenen c akpaHVpyLLMMK onneTkamu cnegyet
NOAKIIOYNTL K 3a3€MIIEHHOMY KOHTaKTY B LUMUTE YrpaBneHus.

5.3 NMoagkntoyeHmne npubopa

CoeavHeHne npubopa C WCTOYHMKOM MUTaHWS (CEeTb) WM AaTYMKOM  MPOM3BOAUTCS
Mo COOTBETCTBYIOLUMM CXemaMm, npuBeAeHHbIM B [punoxeHun b, ¢ cobnogeHnem U3noXeHHON Huxe
nocnefoBaTenbHOCTU AENCTBUN:

—  NOAKMYUTL NPUBOP K UCTOUHUKY NMUTAHUS;

—  nogaTb NUTaHWe, BbICTaBUTb KOA TUMA AATYMKa U pexuM paboTbl yCTPONCTBA CpaBHEHUS], a
Takke HeobxoanMble ycTaBku perynupoBaHus (cm. MpunoxeHue B), 3aTeM CHSTb NUTaHue;

—  MOAKMIOYUTL JIMHUIO CBSI3U «Npubop—aaTumk» K NepBMYHOMY NpeobpasoBaTento U BXoay
npubopa;

—  MOAKIMIOYUTb NIMHUK CBS3W «MPUBOP — Harpy3ka» K UCMOMHUTENbHBIM MeXaHW3MaM U BbIXOAY
npubopa;

— nopaTb HamnpshkeHWe MUTaHust W BbINONHWUTL aBToHacTpowiky [W[-perynatopa (cm.
Mpunoxenue X).

BHumaHume! [ns 3awmTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTU4YEeCKOro 3MeKTPUYeCTBa, HaKOMMEHHOr0 Ha fUHUSAX CBS3W «npubop — [aTyvk» nepepq
NOAKMYEHNEM K KNMEMMHUKY Npubopa, ux xunbl cregyeT Ha BpeMsi oT 1 40 2 C COEANHUTL C BUHTOM
3a3eMeHns WwuTa.
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[Mocne nopaknioyeHnss Bcex HeoOXOOuMbIX CBSI3el nopatb Ha npubop nuTaHue, Mocrie 4ero
npubop nepenget B pexum «PABOTA». [Npy ncnpaBHOCTM AaTyMka U NIMHWM CBA3M Ha LUGPOBOM
nokasblBatoLLleM YCTPOWCTBE OTOOpasvTCst Tekyllee 3HauyeHue U3MepsieMoi BenuyuHbl. Ecnu
nokasaHusi npubopa He COOTBETCTBYIOT peanbHOMY 3Ha4YEHUI0 U3MEPSIEMON BENUYMHBI, HEOOXOAUMO
NpoBEPUTb WCNPaBHOCTb AaTyvMka W LEMNOCTHOCTb JMHWMM CBSA3M, a Takke MpaBUIbHOCTb WX
NOAKMIOYEHUS.

[Mpu npoBepke MCNPaBHOCTU AaTyMKka U NIMHUKN CBA3M HEOOXOAMMO OTKIIOYUTL NPMBop OT ceTn
nutaHus. Bo u3bexaHve Bbixoga npubopa M3 CTPOS MpU «MNPO3BOHKE» CBSA3el Heobxoanmo
MCNOoNb30BaTb M3MepUTENbHbIE YCTPOWCTBA C HanpskeHWem nutaHus He Gonee 4,5 B, npu Gonee
BbICOKMX HaNpPspKEHMAX MUTaHUS 3TUX YCTPOMCTB OTKIIOYEHME AaTumKa oT npubopa obs3aTensHo.
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6 Pexxumbl paboTbl npubopa

Mpubop MoOXeT yHKUMOHMPOBATL B ogHOM ©3 AByX pexumon: «PABOTA» unu
«MPOrPAMMNPOBAHWE .

6.1 Pexxum «<PABOTA»

Pexum «PABOTA» SBNSieTCA OCHOBHbIM 3KCMIyaTauUMOHHBIM PEXMMOM, B KOTOPbIA Mpubop
aBTOMaTW4eCKV BXOOWT MpW BKIOYEHUN NUTaHus. B AaHHOM pexvme Npov3BOAUTCS OMPOC BXOAHOrO
AaTyvka C BbIYMCNEHMEM MO MOMYYEHHbIM AAHHBIM TEKYLUMX 3HAYEHWA U3MEPSEMON BEMUYUHBLI U
oToBpaxeHWeM WX Ha LMPOBOM MOKasbiBaOLWEM YCTPOWCTBE M BbiAayel HeobXoauMbIX CUrHanos
perynmpoBaHusi Ha BbIXOAHbIE YCTPOMCTBA.

B npouecce paboTbl mpuGoOp KOHTPONMPYET WCMPaBHOCTb BXOAHOrO AdaTyMka W, B Criydae
BO3HVKHOBEHUS aBapuv Mo BXody, CUrHanmampyeTt ob 3TOM BbIBOAOM Ha LMdpPOBOe MoKasbiBatollee
YCTPOMCTBO COOOLLEHUS,, COOTBETCTBYIOLLIErO aBapuiiHow cutyauum (cm. MNpunoxeHue [). Pabota
BbIXOAHOTO YCTPOWCTBA, CBA3AHHONO C 3TUM BXOAOM, Mpu 3TOM Orokupyetcs (nepesBoauTcs B
6e3onacHoe cocTosiHue, onpeaeneHHoe B napametpe Al-9 (A2-9)). ABapuiiHas cuTyaums BO3HWKaeT
npu BbIXOAE U3MEPSIEMON BEMUYMNHBI 3@ JONYCTUMbIN AMana3oH KOHTpons (cMm. Tabnuuy 2.2) unuv npu
BbixoAe W3 cCTpos pAatymka (0OpbiB unmM  KOpPOTKOEe 3aMblkaHue Tepmonpeobpasosartenen
conpoTuBMeHus, 0bpbiB MpeobpasoBaTens TePMOINEKTPUHECKOTO NN YHUPULMPOBAHHOTO AaTyunka).

BHumaHue! Mpubop nHanumpyert:

—  TemnepaTypy «XOfIOQHOro crnasi» — B CIlydae KOpOTKOro 3amblkaHusi npeobpasoBaTens
TEPMO3JIEKTPUYECKOTO;

—  3HauYeHMWe HWXKHEero npefena avanasoHa — B Cryvae KOPOTKOro 3amblkaHusl Aatumkos ot 0 Ao
1B, o710 go 5 mMA, ot 0 go 20 MA 1 06pbiBa gatumkoB oT 0 o 5 MA, oT 0 8o 20 MA;

—  3HaJveHue cepevHbl Avana3oHa — B Crydae KOpOoTKOro 3aMblkaHus AaTumka ot MuHyc 50 go 50 mB.
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B pexume «PABOTA» npubop ynpaBnseTr BHELWHWM WCMOMHUTENbHbIM  YCTPOWCTBOM.
BuayanbHbli  KOHTpONMb 33 paboTOM  BbIXOQHOrO  YCTPOWCTBA  [AWUCKPETHOrO  Tuna  MOXeT
OCYyLLEeCTBNATLCA onepaTtopoM no ceetoavoay «K». 3acBeTka cBeToguoda CUrHanuavpyetr o
nepesoge BbixoAa B cocTosiHne «BKJTKOYEHO», a rawenune — B coctosiHne «OTKITHOYEHO».

BHumanume! Npu ncnonb3osBaHum aHanorosoro Beixoda (BY suaga W nnmn Y) ceetoamon «K» He
3a/1e1CTBOBaH.

6.2 Pexxum «MPOrPAMMUPOBAHUE>»

Pexum «MPOMPAMMNPOBAHWME» npegHasHayeH Ans 3a4aHust U 3anucu B 3HEProHe3aBUCUMYHO
namsite Npubopa Tpebyembix Mpu 3KCrnyaTaumu nporpaMMUpyEMbIX MapaMeTpoB. 3adaHHble 3HaYeHus
napaMeTpPOB COXPaHSIOTCSA B NamMsTX Nprbopa Npu BbIKIMIOYEHN MUTaHUS.

MpumeyaHus

1TMpu coxpaHeHWM M3MEHEHHbIX 3HayveHun napameTpoB b1l-0 u bl-7 BbIxogHble YCTpPOWCTBA
nepesoaATcs B 6e3onacHble COCTOSHMS, onpeaeneHHble napametpamm Al-9 n A2-9. MNpu n3ameHeHnn
Apyrux napameTpoB Npubop octaeTcs B paboyem COCTOSHNUM.

2 3HayeHue napameTpa b1-7 onpenensieT TOYHOCTb OTOBPAXKEHUSI MHAMKALMM U MacluTabupyeT
3HayeHuss n guanasoHbl napametpoB T, Xp, C1, C2, Al-2, bl-5 u bl-6. MacwrabupoBaHue
BLINOMHSETCS MYTEM YMHOXEHMS TEKYLLMX 3HAYEHWN yKa3aHHLIX NapaMeTpoB Ha koadduLmeHT 107,
roe X — 3HadeHune napametpa b1-7 .

Ecnn B Teuenne 20 c B pexume «[MPOrPAMMUPOBAHWME» He npoussBoautcs onepaumin ¢
KHOMKamu, NpMbop aBToMaTyeckn Bo3spaliaeTtcs B pexum «PABOTA».

B npubope yctaHOBNeHO ABa YPOBHSI NPOrpamMMMpoBaHus.

Ha nepBom ypoBHE OCYLIECTBNSETCA MNPOCMOTP W W3MEHEHWe 3Ha4yeHu’ napameTpoB

perynumpoBanust: yctaskn T u koaddULMEHTOB X,, Ty, Ty, @ Take yctaBok C1 n C2. Bxog Ha nepsbin

NPOr,|
YPOBEHb MPOrPaMMUPOBAHMS OCYLLECTBIAETCS KPAaTKOBPEMEHHBIM HaXaTNeM Ha KHOMKY .
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MocnepoBatenbHOCTbL paboTbl ¢ NPMOGOPOM Ha NMepBOM YPOBHE NMPOrpamMMMpOBaHVsA nNpvBedeHa
Ha pUCyHke 6.1.

PucyHok 6.1 — MocnegoBaTenbHOCTL paboThl ¢ NPUGOPOM Ha NEPBOM YPOBHe
nporpaMMmMpoBaHusi

Ha BTOpoM ypoBHe nporpaMMMpOBaHUsi OCYLLECTBASIETCA NPOCMOTP W  Heobxogumoe
n3MeHeHne yHKUMOHanNbHbIX napameTpoB npubopa. PyHKUMOHanbHble napameTpbl npubopa
pasgeneHsbl Ha rpynnel A 1 b. B rpynne A HaxogsTca napameTpbl, onpeensiowme norvky padoTsl
npubopa. B rpynne b — napameTphbl, 0TBevatoLLme 3a HACTPOMKY U3MepUTENbHON YacTu npubopa.

MoppobHoe onuncaHve napameTpoB npusefeHo B MNpunoxernun B.
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Bxog Ha BTOpOM ypOBeHb MpOrpaMMUpPOBAHUS OCYLLECTBISIETCS HaxaTuem U yAepKMBaHUEM

KHOMKM He meHee 3 C.
MocnepnoBaTensHOCTU NpoLeaypbl NPOrpamMMUpoBaHns Npubopa Ha BTOPOM ypoBHe Ans obenx
rpynn napameTpoB npueefeHbl Ha pUcyHkax 6.2 — 6.4.

PucyHok 6.2 — NocnepgoBaTenbHOCTbL Pa6oThbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmupoBaHus

[nsa 3awmTbl napaMmeTpoB OT HeCaHKLMOHNPOBAHHOIO MU3MEHEHNS pabounx pexunmMoB B npubope
cnyxaT napametpbl cekpeTHocTn AO-O n b0-0, B KOTOpbIX yCTaHaBnMBaeTCs 3anpeT Ha U3MeHeHue
napaMeTpoB COOTBETCTBYIOLLIEN rPynnbl U MapameTpoB perynuposanus. [Npn yctaHoBrneHHOM 3anpeTte
paspeluaeTcs TONbKO MPOCMOTP paHee 3afaHHbIX 3HaYEHWI MapameTpoB 3TUX rPyn.

HocTyn K 3TUM napameTpam CEKPETHOCTU OCYLLIECTBISETCS TOMbKO Yepes KoAabl:

—  Ansa rpynnsl napametpos A kog goctyna (35;
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—  Ansa rpynnsl napametpos b kog goctyna 246.
BHumaHue! [1ns1 Bo3BpaTa BCEX 3aBOACKMX YCTAHOBOK Heobxoammo Habpats kog ! /8.

PucyHok 6.3 — NocnepoBaTenbHOCTb paboTbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmmMmMpoBaHusa (Ans rpynnbl napaMmeTpos A)
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PucyHok 6.4 — NocnepoBaTenbHOCTb paboTbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmmMmMpoBaHus (ANnA rpynnbl napaMeTpos b)
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7 TexHU4yeckoe obcnyxusaHue

7.1 O6wwue ykazaHus

TexHuveckoe obcnyxuBaHne npubopa NPOBOAUTCS He peXxe OAHOro pasa B LIECTb MecsiLeB U
COCTOWT B NPOBEPKE KpernneHust Npubopa, BUHTOBbLIX COEAMHEHWIA, @ Takke yAaneHun Nbiu 1 rpasu ¢
KnemMMmHuka npubopa. Mpu BbINONHEHWM paboT Mo TEXHUYECKOMY oOCnyxuBaHuio npubopa cneayet
cobnopgate Mepbl 6e30MacHOCTU, U3NOXEHHbIE B pasaene 4.

7.2 NoBepka (kanubpoBka) npubopa

MoBepka (kannbpoBka) NpMGOPOB AOMKHA NPOM3BOAMTLCS HE PEXe OAHOro pasa B ABa roga no
metoanke APAB.421210.001 MI1-2008. MeToanka MoBEpPKM MoOCTaBnsieTcss no TpeboBaHuo
3aKasuuka.

7.3 OcTupoBka npubopa

BHumaHue! HOctpoBKy npubopa [OMmkHbI BbINOMHATL NWLA, UMEoLIMEe COOTBETCTBYHOLLYIO
KBanudukaumio 1 Heobxoammoe o6opyaoBaHue.

[Nopsigok AeNCTBMI NpY OCTMPOBKE NpuBeaeH B MpunoxeHun K.
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8 MapkupoBka npubopa

Ha kaxabli npubop HaHocsATCS:
—  TOBapHbI 3HaK M HAMMEHOBaHWEe NPeANPUATUS-M3rOTOBUTENS;
—  HavMMmeHoBaHWe 1 ycrnoBHoe o6o3HayYeHne npubopa B COOTBETCTBUN C TY;
—  u3ob6paxeHue 3Haka yTBepxaeHus Tuna no ACTY 3400;
—  obo3HayeHne HanpsXKeHUs M YacToTbl NMTaHUs, NOTpebnsieMas MOLHOCTb;
—  obo3HauyeHue cTeneHn 3awmThl kopnyca no FOCT 14254;
—  rof Bbinycka;
—  MNOpSAKOBbIM HOMep npubopa (LTpux-koa) ¢ nHopmaumen o npubope;
—  cXema MOoAKMioYeHus;
NOSICHAOLLME HaANWCH.

9 YnakoBka npubopa
YnakoBka npubopa npowussoamtcsi B cootBeTcTBUM ¢ FTOCT 23170 B noTpebGuUTEnbCkylo Tapy,

BbIMOSTHEHHYIO U3 rodpupoBaHHoro kaptoHa no FOCT 7376.
YnakoBka n3aenui npu nepecobinke novtor no FOCT 9181

10 CBepeHusA o6 ytunusaumm

Mpubop He copepxuT pAparmetannioB. [lopsigok yTuUnNU3auuuM onpedensieT opraHusauus,
aKcnnyaTmpyoLas npubop.
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MpunoxeHune A

(cnpaBo4HoE)

MaGapuTHbIe M YCTaHOBOYHbIE YepPTeXU KoprnycoB npuéopa

PucyHok A.1 — MNpu6op HacTeHHoro kpennenusa H
MpumeyaHune — BTynkun nogpesatb B COOTBETCTBUM C AUAMETPOM BBOLHOIO kabens.
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PucyHok A.2 — Mpu6op wutoBoro kpennewus L1
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PucyHok A.3 — Mpubop wutoBoro kpenneHus L2
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PucyHok A.4 — Mpu6op c kpenneHuem Ha DIN-penky
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MpunoxeHune b

(cnpaBoyHoe)

CxeMbl NoAKNYeHUsa npubopa

Ta6bnuua B.1 — Ha3HayeHne KOHTAKTOB KJIIEMMHbIX KONOAOK NpM6opoB HacTeHHoro H u
wuTtoBoro L1, L2 kpenneHumn

Homep koHTakTa Ha3HayeHue Homep KoHTakTa Ha3HayeHue
1 Cetb 0T 90 [0 245 B 9 Bxoa 1-1
2 Cetb 01 90 g0 245 B 10 Bxop 1-2
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixon 1-2 12
5 Bbixog 1-3 13 He ucnonb3yTea
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Ta6bnuua B.2 — Ha3HauyeHne KOHTAKTOB KNEMMHbIX KONOAOK npuéopa c KpenneHneMm Ha
DIN-penky

Homep HasHauyeHue Homep koHTakTa HasHauyeHue
KOHTaKTa
1 CeTb 0T 90 [0 245 B 9 +24 B
2 Cetb 01 90 go 245 B 10 -24 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He ucnonbaytotcs
5 Bbixog 1-3 13
6 Bbixog 2-1 14 Bxopg 1-3
7 Bbixog 2-2 15 Bxop 1-2
8 Bbixog 2-3 16 Bxog 1-1

Ha pucyHke B.1 — b.12 npuBefeHbl CXeMbl NOAKTHOYEHNs npubopa.
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PucyHok B.1 — Cxema nopknioyeHust Harpy3ku  PucyHok B.2 — Cxema noaKno4eHns Harpysku
B BY Bupa P B BY Bupa K

PucyHok B.3 — Cxema nopaknioyeHusi cunoBoro cumucropa k BY suga C
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PucyHok B.4 — Cxema nogkntoyeHus k BY Buga C AByx TUPMCTOPOB, NOAKIMTHOYEHHbIX
BCTpeYHO-napannensHo

61



PucyHok B.5 — Cxema nogknto4YeHus Tpex CUMMUCTOPHbIX onTonap
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PucyHok B.6 — Cxema nogknioyeHusi Harpy3ku k BY Bupa U

PucyHok B.7 — Cxema nogkno4YeHUs Harpysku PucyHok B.8 — Cxema nogknioyeHus k BY
Kk BY Bupay Bupa T
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PucyHok B.9 — CxeMa nogknioyeHus
TepMonpeo6pa3oBaTens CONpPOTUBNEHUSA

PucyHok B.11 — Cxema noaknio4yeHus
aKTUBHOTIO AaTyuKa C BbIXOAOM B Buae
HanpsbkeHust ot MuHyc 50 ao 50 mB unu
otrOpolB

PucyHok B.10 — Cxema noaknto4eHus
npeo6pa3oBaTensi TepMO3NEeKTPUYECKOro

RH = (50,000 + 0,025) Om

PucyHok B.12 — CxemMa noaknio4yeHusi akTMUBHOro
AaTyuKa ¢ BbixogoM B Buge Toka ot 0 go 5 mA
unu ot 0 go 20 MA unu ot 4 go 20 MA
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MpunoxeHune B

(cnpaBoyHoe)

I'IporpaMMMpyeMble napamMeTpbl
Ta6bnuua B.1 — lNepeyeHb nporpaMMupyemMbix NapaMeTpoB

MapameTp

DonycTumbie

0603HaueHue|

HasBaHue

3HaYvYeHus

KommeHTapum

3aBopckas
ycTaHOBKa

3HaueHusa
nonb3oBaTtens

Oc

HOBHble NapameTpbl perynupoBaHus

T

YcTtaBka ans
MNO-perynatopa

0T -999 1o 9999

[ea. nam.]

30.0

Tn

MHTerpanbHas
NocTosiHHasA

ot 0 oo 9999

[c]

50.0

Tn

OvcbbepeHLn-
anbHasa
MOCTOAHHAA

ot 0 0o 9999

[c]

10.0

Xp

MNonoca
nponopuyuo-
HanbHOCTH

ot 0.001 go 9999

[ea. nam.]

50.0

*C1

HwxHAS ycTaBka
komnapaTopa

oT -999 no 9999

[ea. nam.]

29.0

*C2

BepxHsas yCcTaBKa

oT -999 o 9999

komnaparopa
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MpoponxeHune Tabnuubl B.1

66

MapameTp OonycTumbie K 3aBoackasi| 3HaueHus
OMMeHTapumu
O6o3Hauenne] Hassanue 3Ha4YeHus ycTaHOBKa |nonb3oBarens
F'pynna A. NMapamMeTpbl, onucbiBaloLme NorMky paboTtbl npubopa
AO0-0 MapameTp 01 Pa3speLleHo n3aMeHsiTb 01
CekpeTHoCTH napameTpbl perynmpo-
iansa rpynnesl A BaHNA U NapameTpbl
rpynnbl A
02 3anpeLleHo n3mMeHATb
napameTpbl rpynnbl A,
npy 3TOM BO3MOXHO
M3MEHATb NapameTpbl
perynupoBsaHus
03 3anpeLleHo n3MeHATb
napameTpbl rpynnbl A,
a Talke NapameTpsl
perynupoBaHus
*Al-2 BoHa HeuvyBcTBM-| OT 0 A0 999.9 0.0
[TenbHoCTn
A1l-3 OrpaHuyeHne ot 0 go 100 100
MakcuMansHom
MOLLIHOCTM




MpoponxeHune Tabnuubl B.1

MapameTp DonycTtumbie K 3aBoackasn 3HaveHus
OMMeHTapum
O603HaYeHue| HasBaHue 3Ha4eHusA yCTaHOBKa | nonb3oBaTensi
Al-4 Tun M 0 HarpeBaTternb 0
1 oxnaguTenb
Al-5 Mepvog LM ot 0 go 99 10
Al-8 MuHumaneHas |6, 10, 20, 50, 75, Mc 200
\OINTENbHOCTb 100, 120, 150,
nmnyneca WM Bl; 75 200
MC ’
A1l-9 CocTosiHne BY1 oFF BbIKITIOYEH
npw (0 % mouHoCTM ) oEE
on BKITHOYEH
HeuncnpaBHOCTU (100 % moLLHocTH )
A2-1 Pexvm paboTbl oFF BbIKMHOYEHO
lyCTponcTBa 01 NpsIMOV TMCTEPE3MNC
CpaBHEHWS (ons HarpeBaTens)
02 obpaTHbIN
ructepesuc (ans oFF
oxnagutens)
03 [1-0bpasHas
XapakTepucTmka
04 U-obpa3sHas
XapakTepucTmka
A2-9 CocTosiHue BY2 oFF BbIKIOYEH oFF
npw (0 % moLHoCTH )
HencnpaBHOCTU on BKIIOHEH

(100 % moLLHOCTH )
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MpoaomkeHune Tabnuubl B.1

Napametp HonycTtumeble K 3aBopackasn 3HauyeHuA
Obosna- | Haumero- 3HaYeHusn oMMeHTapun ycTaHOBKa | nonb3oBaTens
YyeHue BaHue
pynna b. NapameTpbl, onucbiBalOLMe U3MEPEHUSA U UHAUKALIMIO
b0-0  [lapameTp 01 Pa3pEeLUEHO NSMEHATL 01
CeKpeTHOCTH napameTpe! rpynnbi b
lnns rpynne! B 02 3anpeLleHo N3MeHsATb
napameTpbl rpynnel b
b1-0 [Koa Tvna 01 50M(Cu50) W10=1,4260 01
lnaTunka 09 50M (Cu50) W;00=1,4280
07 50MM(Pt50) W100=1,3850
08 500 (Pt50) W100=1,3910
00 100M(Cul100) W;00=1,4260
14 100M(Cu100) W;00=1,4280
02 100MM(Pt100) W100=1,3850
03 100rM(Pt100) W100=1,3910
29 100H(Ni100) W100=1,6170
30 500M(Cu500) Wi100=1,4260
31 500M(Cu500) W100=1,4280
32 500M1(Pt 500) W100=1,3850
33 50001 (Pt 500) W100=1,3910
34 500H(Ni500) W150=1,6170
35 1000M(Cu1000)W00=1,4260
36 1000M(Cul000)W100=1,4280
37 10000 (Pt 1000)W100=1,3850
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MpoaomkeHune Tabnuubl B.1

MNapameTp OonycTumble K 3aBopackas 3HaueHusn
O6ozHa-| Haumeto- 3Ha4YeHus OMMeHTapin ycTaHOBKa | nonb3oBartensi
YyeHue BaHue

38 1000MM(Pt'1000)W;¢0=1,3910
39 1000H(Ni1000) W10=1,6170
15 53M (Cu 53) W;00=1,4260

04 TXK (L)

20 TXKK (J)

19 THH (N)

05 TXA (K)

17 Trr (s)

18 TN (R)

16 TP (B)

21 TBP (A-1)

22 TBP (A-2)

23 TBP (A-3)

24 TMK (T)

12 Tok oT 0 oo 5 MA

11 Tok oT 0 go 20 mA

10 Tok oT 4 oo 20 MA

06 HanpsixeHue ot -50 o 50MB|
13 Hanpsikenne ot 0 go 1 B
oFF BbIKMHOYEH
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTumbie K 3aBoackasi| 3HauyeHus
OMMeHTapum
O603HayYeHue) HasBaHue 3Ha4YeHus ycTaHOBKa [nonb3oBaTens
b1-1 Koppekums «casur ot -50.0 go 50.0|CymmupyeTcs ¢ 0.0
XapaKTeprCTUKN» M3MEpPEHHbLIM
BHa4YeHVem
b1-2 KoppeKkums «HaknoH o1 0.900 go  [M\3amepeHHOE 1.000
XapaKTepuCTUKN» 1.100 BHayYeHne
lYMHOXaeTcsl
Ha 3aaHHbIN
Ko pruneHT
b1-3 Pexum paboTbl oFF BbIKNHOYEH oFF
BbluMCINTENS on BKITHOYEH
KBaZpaTHOro KopHs
*b1-5 Moka3aHwe npubopa  |0T —999 fo 9999(ea. nam.] 0.0
InNs HYWXKHEro npegena
lYHMbuLMpoBaHHOro
BXOOHOrO curHana
*b1-6 MokasaHue npubopa (o1 —999 oo 9999|ea. usm.] 100.0
IAns BepxHero npegena
YHUMLMPOBAHHOIO
BXOZIHOrO curHana
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OkoH4aHue Tabnuubl B.1

MapameTp DonycTumbie K 3aBoackas 3HaveHus
OMMeHTapum
O603HayYeHue HasBaHue 3Ha4YeHus ycTaHOBKa | nonb3oBaTens
b1-7 MonoxeHne 0,1,2n3 Cm. n. 6.2 1
INeCATUYHOM TOYKM
Npu MHamkauum
napameTpos
b1-8 Monoca
LicppoBoro ot 0.0 no 30.0 [eq. nam.] 30.0
punbTpa
b1-9 MocTosiHHas ot 0 go 99 [c] 2
BpeMeHn
LndpoBoro
dunbTpa
MpumeyaHus
1 MapameTpbl oT b1-3 go b1l-6 gocTynHbl ANS pefakTMPOBaHWSA, eCnv Ha BXOAE MCMONb3yeTcs
YHUULMPOBaHHBIN AaTyMK (COOTBETCTBYET 3HauYeHuo napameTpa b1-0 = 06,10 - 13).

2 MapameTpbl A2-1 1 A2-9 He JOCTYMHbI A1 pedakTupoBaHus y ucrnonHeHuss OBEH TPM10-X.C3
* OTMEYeHbl MapameTpbl, 3HA4YEHUS KOTOPbIX MEHSIOTCSA Npu U3MEeHeHUn napameTpa b1-7.
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MpunoxeHwne I

(cnpaBo4HoE)

CoegunHeHne TepMonpeobGpa3oBaTenier CONnpoTUBNEHUs C NPUGopom
no ABYXNPOBOAHON CXeMe

MpunoxeHne COAEPXKUT ONWCaHWe W MpUMepbl NOAKMIYEHNUS TepmonpeoGpasoBaTenen
COMPOTUBIIEHNS MO ABYXMNPOBOAHOW CXEME.

CoegvHeHne TepmonpeobpasoBaTens conpoTtuenenus (TC) ¢ npubopom Mo ABYyXMPOBOAHON
CXeMe NPOW3BOAUTCH B Criydyae HEBO3MOXHOCTM UCMOMNb30BaHWNSA TPEXMPOBOAHON CXeMbl, Hanpumep
npu yctaHoBke npubopa Ha oObekTax, 060PYAOBaHHLIX paHee MPONOXKEHHBIMU ABYXNPOBOAHBLIMU
MOHTaXXHbIMW TpaccamMm.

BHumanue! [MokasaHus npubopa GyayT 3aBUCETb OT WM3MEHEHWUS COMPOTMBMEHWS MPOBOLOB
NYHWM  CBA3M  «TepMorpeoGpasoBaTtenl  COMPOTMBIEHUA — npubBop», MNPOMCXOAALWEro nog
BO3MEICTBMEM TeMrepaTypbl OKPYXXatoLLero Bo3ayxa.

[na komneHcauuy napasuTHOrO COMPOTUBIIEHUSI MPOBOAOB HYXHO BbINOMHWUTL CrieaylLlmne
nevncTaus.

1) Nepen Havanom paboTbl yCTAHOBUTL MepembldkM Mexay koHTaktamu Bxog X-1 n Bxog X-2
KNeMMHUKa npubopa, a ABYXNPOBOAHYO NTMHUIO NMOAKMHYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxoa X-3.

2) MopkniounTb K NPOTUBOMOSOXKHbIM oT npubopa KOHLaM NNHUN CBA3N
«TepmornpeobpasoBaTenb CONPOTUBNEHUS-NpUGop» BMecTo TC Mara3vH COMPOTMBIEHUIA C KIAcCoM
TOYHOCTM He 6onee 0,05 (Hanpumep, P4831).

3) YcTtaHOBUTL Ha  MarasvHe  COMPOTUBIIEHUA  3HAYeHMe, PaBHOE  COMPOTUBIIEHWIO
TepMonpeobpa3soBaTtensi conpoTueneHust npu temnepatype 0 °C (B 3aBUCMMOCTU OT TUNa AaTuymka).
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4) MNopatb Ha npubop nuTaHve n 4vepe3 Bpemsa oT 15 go 20 ¢ MO nokasaHusM LUPOBOro
noKa3sblBalLLEero yCTpoUCTBa ONpeaenvTb BEMUUUHY OTKIOHEHUS TemnepaTypbl oT 0 °C no kaxaomy
KaHany usMepeHusi.

5) BBecTu B namsTb npubopa 3HavyeHne KOppeKLUn «COBUM XapaKTepUcTmkmu» aAns kaHana (b1-1),
paBHOE Mo BENWYMHE NokasaHusM Npubopa 1 B3ATOe C NPOTUBOMNONOXHBIM 3HAKOM.

6) MpoBepuTb MNpPaBUNbLHOCTb 3afaHUs  KOPPEKUWMM, [Ans 4Yero He WU3MEHsIsi 3HayeHus
COMPOTMBIIEHUSI HA MarasviHe, nNepeBecTV Npubop B PeXuM M3MepeHUs TemnepaTypbl U ybeamTbes,
4YTO NpwW 3TOM ero nokasanusi pasHel (0,0 + 0,2) °C.

7) OTKNOYMTL NUTaHWE C Npubopa, OTCOEAMHUTL NIMHUIO CBSI3W OT MarasvHa COMPOTUBIIEHWUI U
NOAKMIOYNTL ee K TepmonpeobpasoBaTento CONpPOTMBIEHUS.

Mocne BbINOMHEHNs yka3aHHbIX AeNCTBUI NPUGOP roToB K AarnbHelwen paboTe.
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MpunoxeHwue [

(cnpaBo4HoE)

Bo3MoOXxHble HencnpaBHoOCTU n cnocobbl ux yCcTpaHeHusA
B tabnuue 1.1 npenctaBneHbl BO3MOXHbIE HEMCTPABHOCTMN U CNOCOObI MX YCTPaHEHUS.

Tabnuua O.1

MposiBneHune

Bo3MoxHas npuumHa

Cnoco6 ycTpaHeHus

Ha uncposom
noKasbIBaloLLEM YCTPOWCTBE
B pexume «PABOTA»
oTobpaxaroTcs:

nlldt

[anHble B AL eLle He roToBbl

MNopoxpatb 2—3 ¢

oL H

TemnepaTypa xonofgHoro cnas
BblLLe gonyctumon (neperpes
npubopa)

MpoBepuTtb TemnepaTtypy
oKpyxatoLero Bosgyxa (He
JomkHa npesbiwaTk 50 °C)

oot

TemnepaTypa xonogHoro cnasi
HWXe JoNyCTUMOW
(nepeoxnaxageHue npnbopa)

MpoBepuTtb TEMNEPATYPY
oKpyxatoLero Bosgyxa (He
JomkHa ObITb HUXe +1 °C)

HHHH

BbluncneHHoe 3HaveHne
BXOAHOW BENUYMHBI BbilLe
AonycTtuMmoro npeaena
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MpoponxeHune Tabnuubl .1

MNposiBneHue Bo3moxHasi npu4mnHa Cnoco6 ycTpaHeHus

Lt BbluMCNeHHOe 3Ha4YeHne BXOAHOM CBepuTb KO AaTyvka B napameTpe
BENNYMHbI HUXEe A0NyCTUMOro b1-0 c dhakTuyeckn
npegena nogcoegvHEHHbIM aTYMKoM
O6pbIB NN KOPOTKOE 3aMblKaHNE MpoBepuTtb paboTocnocobHOCTL
YHMBEpcanbHOro aaryuka InaTunka
oT 4 no 20 MA

- -1 O6pbiB TepMo-NpeobpasoBartens MpoBepnTb paboTOCNOCOBHOCTL
COMPOTUBIEHNS UMK InaTunka
npeobpasoBaTensi Tepmo-
[ONEKTPUYECKOrO.
Ans yHncunumposaHHoOro gatymnka ot 0
ino 1 B curHan Ha Bxoge npubopa
npesbiwaet 1,1 B

nnono KopoTkoe 3amblkaHne MpoBepuTb paboTOCNOCOBHOCTL
TepMmonpeobpa3zoBaTtens InaTunka
CONpOTUBNEHNS

HC BbluvCneHHOe 3HaYeHue Bbille M3MeHUTb pa3psigHOCTb
[1onycTMMOoro npegerna nHaukauum MHOVUMPYEMbIX 3HAYEHUI

lo BbluncneHHoe 3HavYeHue Hike

\JonycTtumMmoro npegena nHankauum
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MpoponxeHune Tabnuubl .1

MposiBneHune

Bo3MoxHas npuunHa

Cnoco6 ycTpaHeHus

3HayeHve TemnepaTypbl Ha
LdPOBOM NOKa3bIBAOLLEM
YCTPOWCTBE B pexume
«PABOTA» He cooTBeTCTBYET
peansHon

HeBepHbIN ko4 TMNa gaTynka

B napametpe b1-0 3agaTb koA,
ICOOTBETCTBYHIOLLMIA
Mcnonb3yemomMy gaTyumky (CM.
Mpunoxexve B)

BBeaeHbl HeBepHble 3HaYeHUs!
«COBUra XxapakTepucTuku» n
(<HaKIIOHa XapaKTepUCTUKM».

B napameTtpe b1-1 ycraHoBuTb 0.0,
B b1-2 yctaHoBuTb 1.000 (CM.
Mpunoxexue B)

cnonb3yeTcs ABYXnpoBoaHast
cxema coefimHeHusi npubopa c
inaTymKom

Mpoun3BecTn coeanHeHNE Nno Tpex-
NnpoBOAHOW Cxeme nnu
BOCMONb30BaThCH
pekomeHpaumsamMm (cm.
Mpunoxexue I).

\lencTBre 3aNeKTPOMarHUTHbIX
nomex

[OKpaHMpoBaTb NMHUIO CBA3U
lnaTtumka ¢ npnbopom, akpaH
3a3eMNUTb B OHON TOYKE.

Ha uncposom
nokasbiBaloLLEM YCTPOWCTBE
Npy HanNM4UM TOKOBOTO
cMrHana otobpaxarTcs Hynm

HeBepHOe noakmnyYeHne gaTynka K
npubopy
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OkoH4aHue Tabnuubl O.1

MposiBneHune

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Mpu HarpeBe TemnepaTypa
YMEHbLLAeTCsA 1 Npu
OXNaXaeHnn yBenuymsaeTcs

HesepHoe coeaunHerune npubopa ¢
npeoGpasoBaTenem
TEPMO3NEKTPUYECKUM

3MeHUTb NONSAPHOCTb
noakntoyeHns npeobpasosartens
[TepMO3neKTpnMYeckoro (CMm.
MpunoxeHune B)

HeBepHo BbINOJIHEHO
noacoeguHeHne NCNoNMHUTENbHOro
MeXaHn3ma

MpoBepuTh NPaBUILHOCTH
NOLACOEANHEHUS UCTIONTHUTENBHO
MexaHu3ma

He paboTaeT BbIxogHOE
YCTPONCTBO

3agaH HeBepHbIV pexum paboTbl
YCTPONCTBa CpaBHEHMS

3apatb B napameTtpe A2-1
TpebyeMbIi pexxumM paboTbl (CM.
Mpunoxexue B)

BbixogHOe YCTPONCTBO He
cpabaTbiBaeT npu
IDOCTWKEHMM 3a0aHHbIX
rpaHuy

3agaH HeBepHbI pexum paboTbl
YCTPONCTBA CpaBHEHMS

BapaTb B napameTpe A2-1
TpebyeMbIli pexxum paboTbl (CM.
Mpunoxexne B)

HeBO3MOXHO M3MEHUTL
3Ha4eHus napametpos MNAA-
perynsitopa u ycTponcTea
CpaBHeHMs1

BbicTaBneHa 3auwmra ot
M3MEHEHMS YCTaBOK

BapaTb B napameTtpe AO-0
3Ha4eHwe 01 wnn 02 (cm.
MpunoxeHue B)

Henb3s n3meHnTb napa-
MeTpbl rpynnbl A u (unun) b

BbicTaBneHa 3awurta ot

M3MEHEHUA YCTAaHOBOK

B napametpe AO-O un b0-0 3apgatb

01
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MpunoxeHue X

(cnpaBo4HoE)

ABTOMaTnyeckasa HacTpouka NMUO-perynaTtopa

3apayen aBTOMaTuueckon Hactponku [MU[-perynatopa (AHP) sBnsetca onpegeneHue 3a
KOpPOTKOE BpEMSI €ero napamMeTpoB Ha OCHOBE aHanv3a peakuumm obbekTa perynupoBaHusi Ha
BO3MyLLaoLWme Bo3gencTeus. Npouecc aBToMaTu4eckor HaCTPOMKN MPOXOAUT HENOCPEeACTBEHHO Ha
obbekTe, MO3ITOMy ANs €ee OCyLecTBneHuss HeobxoaMMo npenBapuTenbHO CKOHUryprpoBaTtb
npubop C MNOAKMIOYEHHBIMW K HEMY AaTyvMkaMu W WUCMOMHWUTENbHBIMU MexaHu3mamu. [lpu aTom,
ycrnoBusi, B koTopbix nposoautcs AHP, OomkHbl ObiTb MakCUManbHO NPUONKEHbI K pearnbHbIM
YCINOBUSIM 3KCMNIlyaTaumm oO6beKTa, B YaCTHOCTU, PEKOMEHAYETCSI BbICTaBUTb 3HAYeHWe ycTaBku (CM.
n. 6.2), MakcumanbHo NpubnuxeHHoe k paboyen.

ABTOMaTMYeCKasi HacTpoika 3aknvaeTcsi B [ABYX MOCNefoBaTeflbHbIX 3Tanax packaunBaHusi
obbekTa perynuposaHus B obnactu yctaskm B npedenax (Ty.+2) n (Ty-2) nyTem nogaun
MakcumanbHoro ynpasnstoLlero BosgencTaus. Npouecc AHP npueaeH Ha pucyHke XK.1.

[Onsa 3anycka AHP Heo6xoammo BbINOMHWTE onepaumu, ykazaHHble Ha pucyHke XK.2. B npouecce
BbINOMHEHNST aBTOMATMYECKOW HaCTPOMKM MpubOp MOMepeMEHHO WHAMUMPYET 3Tan, Ha KOTOPOM
HaxoguTcsa AHP, 1 Tekyllee 3HayeHne perynmpyemoro napameTtpa. [1o 3aBepLueHnio aBToMaTU4YeCcKon
HacCTpOWkN BCe paccuunTaHHble napameTpbl [MA[-perynatopa COXpaHsitoTCs B 3HEProHe3aBMCUMOWN
namaTu npubopa, a BbIXOAHbIE YCTPOWCTBA NEPEBOAATCA B 6e3onacHble COCTOsHUSA, onpeaensembie
napametpamu A1-9 n A2-9 (cm. n. 6).

BHumanue! Ecnin B npouecce AHP 3HaueHve perynmpyemol BenuYMHbl BbIXOAWUT 3a npepensl
M3MepEeHVst AaTumka, Ha UM POBOM NoKa3sblBatoLLEeM YCTPOUCTBe BbicBeTUTCS Err.
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PucyHok XK.1 — AHP npuGopa, paGoTatouiero PucyHok X.2 — NocnepoBaTenbHOCTb 3anycka
B peXuMe HarpeBaTens n uiaukaumn AHP gna OBEH TPM10-LW1.P
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MpunoxeHue U

(cnpaBo4HoE)

PyuyHasa HacTpouka NMUO-perynaTopa

[MpuBeneHHbIN Hbke MEeTOA MO3BONSET ONpeaenuTb NpUbnuanTenbHble NapamMeTpbl AS PyYHOW
HacTpomnku perynatopa. JTo GbliBaeT HeobxoAMMO B cryyae, ecnv npoBefeHue npeaBapuTenibHon
HacTPOWNKN B aBTOMATUYECKOM PeXnMme HefonycTUMO.

MapameTpbl perynupoBaHusi onpeaensitoTcsl Ha OCHOBE MEPEXOAHON XapaKTepucTMkM obbekTa
perynupoBaHusi. [Insa CHATUS NepexofHOW XapakTepucTukn oObekT BbIBOAAT B pabodyio obnactb B
PY4YHOM pexvme, OOXuAalTCca cTabunusaumm perynupyemon BenUUMHbl U BHOCHAT BO3MYyLLEHWE
MN3MEHEHWEM YMpaBnsilolwero Bo3fencTBus Ha AY. CTposaT rpadvk 3aBUCUMOCTU U3MEHEHUS
perynupyemoi BenuunHbl oT BpeMeHm (CM. pucyHok W.1). Micnonb3ys rpadhuk, BbIYMCNSIOT:

tog = t1 — T,
Vob = (T2 = T1)/(tos -AY);
wW=4T,
Xp = 2-TnVos;

T4 = t™v[0,1...0,25],
roe Xp — nonoca nponopumnoHansHocTy, [eq. nam./%;
T — NOCTOsIHHAsA 3ana3abiBaHus, [C];
tos — MOCTOSIHHAsi BpeMeHu 06bekTa, [C];
Vo5 — MaKcMarnbHasi CKOpOCTb UBMEHEHWS PerynupyemMon BenNuUMHbI Npy 3MEHEeHUW 3aJaHus Ha
oavH npoueHT, [ea. uam./(c-%)];
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Ty — UHTErpanbHas NocTosiHHas, [c];

T1 — HayanbHOE 3HayeHue, [eq. nam.];

T2 — ycTaHOBMBLLEECS 3HAYEHWE perynupyemMon BenuyurHbl, [eq. usm.];
AY — n3ameHeHue ynpasnsoLlero Bo3aencTaus, [%].

T4 — AuddepeHumanbHas NocTosiHHas, [cl.

PucyHok U.1

KoHkpeTHoe 3HaueHwe T4 onpefensieTcss C y4eTOM pearnbHbIX YCMOBWI 3KCnnyatauum u
XapaKTepUCTMK UCMONb3yeMblX TEXHUYECKUX CpeacTB. [ns Toro 4Tobbl onpenenuTb ONTUMarbHoe

3HayeHve TA, HeobXoAMMO COMOCTaBUTb paboTy CUCTEMbI B pearbHbIX YCIOBUAX 3KCnyaTauui npu
OBYX-TPeX pasfuyHbIX 3HaYeHusix MHoxuTtens (Hanpumep, 0,1; 0,15 n 0,25).

81



MpunoxeHue K

(cnpaBo4HoE)

KOcTtupoBka npubopos

K.1 O6bwue ykazaHus

lOctpoBka AormkHa  MPOM3BOAWUTLCS  TOMBKO — KBaNMUUMPOBAHHBIMKM  CleuuanucTamm
METPOJIOTMYECKUX CIYXXG MPU yBENWYEHUM MOrPELLHOCTU U3MEPEHUSI BXOAHBLIX MapameTpoB CBEPX
YCTaHOBINEHHbIX 3Ha4YeHuI. [TPOn3BOAMTCS KOCTUPOBKA TOMBKO aHaNOroBbIX BLIXOAOB. YHUBEpPCanbHble
BXOAbI Npubopa 0611aaatoT BbICOKON TOUHOCTLIO U3MEPEHUS U HE TPeBYIoT FOCTUPOBKM.

K.2 HctupoBka BbIXogHbIX UUcpoaHanoroBbix mnpeobpasoBartenen
«napameTp-Tok» oT 4 ao 20 mA (Bbixog Buaa M)

MogknounTb K OCTUPYEMOMY BbIXO4y Harpysky Ry, v BONbTMETp corfmacHo pucyHky K.1. B
KayecTBe Ry MOXHO mMcrnonb3oBaTb MarasuH conpotuBneHnii P4831 nnm nogoOHbI eMy C Knaccom
TOYHOCTM He Gonee 0,05, a kayecTBe BONbTMETpa — NpPUOOP C Krnaccom TOYHOCTM He Gonee 0,05,
Hanpumep B1-12. YcTtaHOBUTL Ha MarasvHe 3HadeHue conpoTtuareHnst 500 Om.

Mopatb nuTaHue Ha npubop. Ha undpoBomM nokasbiBatoLLeM ycTpoiicTBe npubopa otobpasutcs
TeKylllee 3HayeHne usmepsieMon BenuumHel. Mpnbop HaxoguTtcs B pexume «PABOTA».

lOcTupoBka 3aknovaeTcs B noabopke ko3adUUMEHTOB ANt MUHMMANbHOMO U MakKCUMarbHOro
3Ha4YeHWs! BbIXOQHOrO TOKa.

82



PucyHok K.1
OcTMpoBKa MUHUMaNbLHOro 3Ha4eHUA (4 MA) BbIXOAHOrO TOKa:
—  BOWTM B PEXWM 3aaHNsA KOAA NYTEM HAXaTUA U YAepXaHUs He MeHee 3 C KHOMKW ;

YA
—  3apaTb kHomkamu 12N 1 [V spauenne koga tocTuposku — 200;

NPOr| -
—  HaXaTb KHOMKY . Ha umudbpoBom nokasbiBatoLLieM YCTpoiicTBe Npubopa NosIBUTCS 3HaYeHue
napameTpa noabopa, COOTBETCTBYHOLLEE MUHUMASTEHO BO3MOXHOMY 3HAUEHMIO BbIXOAHOMO TOKa;

KHOMKamu A " Y Ha nu n

- LieBOI NaHenu npubopa ycTaHOBWUTL Takoe 3Ha4YeHne napamMeTpa
nogbopa Ha UMPOBOM MOKa3bIBaKOLLEM YCTpoicTBe npubopa, 4ToDbl MageHue HanpspkeHus Ha
MarasvHe COMpOTUBIEHUI Gbino paBHo 2,00+0,02 B (4To cooTBETCTBYET MUHUMArbHOMY TOKY 4 MA),
3TO 3HaYeHWe KOHTPONMPYeTCs MO MokasaHusaM BorbTMeTpa B1-12 (pucyHok K.3 a);
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—  HaxaTb KHOMKY . Mpu6op neperiget B pexum «PABOTA».
lOcTnpoBka MakcMmanbHoOro 3Ha4eHus (20 MA) BbIXOAHOIO TOKa:

—  BOWTM B PEXWM 3a4aHuUsa Kofda NyTeM HaxaTusl U yaepxaHust He MeHee 3 ¢ KHonku '
ol v
—  3apaTb KHOMKamu [Z n ™! snayenne koga rocTuposkn — 201;

NPOr| o
—  HaxaTb KHOMKy . Ha umdpposom rnokasbiBatoLLiemM YCTPOVcTBE NpMbopa NOsSIBUTCS 3HaYEHVe
napameTpa noadopa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOMO TOKA;

KHOMKamu A " [g Ha nu n

- LieBOI NaHenu npnbopa ycTaHOBWUTL Takoe 3HayeHne napameTpa
nogbopa Ha UMdPOBOM MOKasbiBaloLWEeM YCTPOWCTBE npubopa, 4YToObl MageHue HanpskeHus Ha
MarasvHe CconpoTvBReHun 6Gbino pasHo (10,0+0,1) B (4To cooTBETCTBYeT MaKCMManbHOMY TOKY
20 MA). 310 3HayeHne KonmpyeTcsl no nokasanusaM BonbTmeTpa B1-12.

—  HaxaTb KHOMKY e, Mpn6op nepenaet B pexum «PABOTA>.

K.3 HKcTtupoBka BbIXOAHbIX UU(pPO-aHaNoroBbix npeobpasoBaTenen
«napameTp-HanpsikeHue» ot 0 Ao 10 B (Bbixoa Buaa Y)

MogkniounTb K IOCTUPYEMOMY BbIXOAY Harpysky Ry, v BONbTMETp cornmacHo pucyHky K.2. B
KavecTBe Ry MOXHO MCMONb30BaTb Mara3vH conpoTueneHuin P4831 unu nofobHbIi eMy C Kraccom
TOYHOCTU He Gonee 0,05, a kayecTBe BofbTMETpPa — MpUBOP C KNaccom ToyHocTM He Gonee 0,05,
Hanpumep B1-12. YcTaHOBUTb Ha MarasunHe 3HaveHue conpoTtusneHns 2000 Om.

MopaTtk nuTaHue Ha npubop. Ha undpoBom nokasbiBaroLlemM ycTponcTee npubopa otobpasntcs
TeKyllee 3HaveHne usMmepsieMoii BenuuunHel. Mpubop Haxoautes B pexume «PABOTA».

HOcTupoBka 3akntovaeTcs B Noadopke KOIPMOUUMEHTOB AN MUHUMANbHOMO U MakCuMarbHOro
3HaYeHNs BbIXOAHOMO TOKa.
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PucyHok K.2
OcTnpoBka MMHUManbHoro 3Ha4yeHus (0 B) BLIXOAHOro HanNpsHKeHUs:
—  BOWTM B PEXWM 3a4aHNA KOAA NYTEM HaXaTusA U yAepXaHUs He MeHee 3 C KHOMKW ;

YR
—  3agaTb kHonkamu 23 1 [V snauenme kopa tocTuposky — 200;

—  HaxaTb KHOMKy . Ha undpoBom nokasbiBatoLLem ycTpoicTBe npubopa nosBUTCS 3HayYeHne
napameTpa noatopa, COOTBETCTBYHOLLEE MAHUMATTBHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOMO TOKA;

A, & y
—  KHOMKamu " Ha nuueBol naHenu npubopa ycTaHOBUTL Takoe 3HayeHue napameTpa
nogbopa Ha UMdPOBOM MOKa3sbIBAKLWEM YCTPOMCTBE Npubopa, YTOObl NajeHVe HanpskeHus Ha
MarasvHe  COMpOTMBREHWI 6bino pasHo (0,00 + 0,02) B (4TO COOTBETCTBYET MUHWMArbHOMY
HanpskeHnto 0 B); 9TO 3HayeHue KOHTponupyeTcsi MO MokasaHusiM BonbTMeTpa B1-12
(pucyHok K.3, 6);
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—  HaxaTb KHOMKY . Mpu6op neperiget B pexum «PABOTA».
HOcTupoBka makcumanbHoro 3Ha4yeHus (10 B) BbIXOQHOro HanpskeHus:

- BOWTW B PEXUM 33faHNA Koaa nyTeM Ha)xatua n yaoepxaHua He meHee 3 ¢ KHonku ;

ol v
—  3apaTb KHOMKamu [Z n ™! snayenne koga rocTuposkn — 201;

NPOr| o
—  HaxaTb KHOMKy . Ha undpoBom nokasbiBatoLem ycTpoicTBe npubopa nosBATCS 3HayYeHne
napameTpa noadopa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOMO TOKA;

KHOMKamu A " [g Ha nu n

- LieBOI NaHenu npnbopa ycTaHOBWUTL Takoe 3HayeHne napameTpa
nogbopa Ha UMPPOBOM MOKa3bIBAKOLLEM YCTponcTBe npubopa, 4ToObl MageHue HanpsikeHus Ha
MarasvHe CcOnpoTMBReHun 6bino paeHo (10,0 + 0,1) B (4TO COOTBETCTBYET MakcUMarbHOMY
HanpsbkeHuio 10 B); 37O 3HayeHue KOHTponMpyeTcs MO MokasaHusM BonbTMeTpa B1-12
(pucyHok K.3, B);

—  HaxaTb KHOIMKY . Mpnbop nepenget B pexxum «<PABOTA».

a) 6) B)
PucyHok K.3
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