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Hactoswee pykoBoACcTBO MO 3KCnfyaTauuu  npedHas3HayeHo  AnNs  O3HAKOMIEHWS
obcnyxumBarolwero nepcoHana C YCTPOWCTBOM, MPUHLMNOM [EWCTBUS, KOHCTPYKLMEN, MOpsSiAKoM
aKcnnyaTaumm u obecnyxmnBaHMeM UsmepuTens-perynsitopa MHOroyHKLMOHaNnbHOro OffHOKaHanbHoOro
OBEH TPML1 c yHuBepcanbHbIM M3MeEpUTENbHLIM BXOAOM (B AarnbHenwweM Mo TeKCTY UMeHyemMoro
npubop).

Hactosiwee P3O pacnpocTtpaHsieTcs Ha npubopbl MCMONHEHWUIA, U3rOTOBIEHHbIX B COOTBETCTBUM C
TY Y 33.2-35348663-001:2008.

Mpnbop obnagaeT cnepyoWMMN XapakTepucTUkamu:

—  BbICOKasi TOMEX0YCTOWYMBOCTb K 3NEKTPOMArHUTHbIM BO3AENCTBUSIM;

—  rapaHTWiHBIV CPOK 0BCNYyXMBaHUS COCTaBNSET 2 roaa;

—  yHuBepcanbHOCTb npubopa, nossonsiwas 6Gonee rMbko wcnonb3oBaTb MNpUGOpPLlI U
YMEHBLUWUTb MX HOMEHKNATYpy 3a CHET UCMOSb30BaHUSI:

—  YHMBepcarbHbIX BXOAOB;

—  BCTPOEHHOro MCTOYHUKA ANA NUTaHWSA akTUBHbIX AATYMKOB HanpshxkeHnem 24 B; BbIXoAHbIX
aHanoroBbIx ycTponcts (LIAIM) unu gpyrmx HU3KoBOMbTHbIX Lenen ACY.



Mpnbopbl M3roTaBNMMBalOTCA B PasNMUYHbIX WCMOMHEHWSAX, OTNMYaloWNXCs APyr OT Apyra
KOHCTPYKTVBHbBIM UCMONHEHNEM 1 BUAOM BCTPOEHHOIO BbIXOAHOIO YCTPOMCTBA.
McnonHeHuto npubopa cCoOOTBETCTBYET cneaytoLlee ycrnoBHoe 0603HaveHme:

KOHCTpYKTUBHOE UCMOJTHEHUE:

H — KOpMyc HaCTEHHOro KpernreHus ¢ pasmepammn 105x130%65 MM 1 cTeneHbio 3awmTsl 1P44;

W1 - kopnyc LWMTOBOrO KpenneHusi ¢ pasmepamm 96x96x70 MM 1 CTEMEHbIO 3aLLMTbl CO CTOPOHbI
nuuesoi naHenu IP54;

W11 — kKopnycC LWMTOBOrO KPenneHns ¢ pasamepamm 96x96x47 MM 1 CTENEHbIO 3aLLMTbl CO CTOPOHBI
nepegHen naHenu 1P54;

L2 — kopnyc LWMTOBOrO KpenneHusi ¢ pasmepamm 96x48x100 MM 1 CTENEHbIO 3aLUTbI CO
CTOPOHbI NuueBor naHenu 1P54;

1 — Kopnyc ans yctaHoBku Ha DIN-peiiky ¢ pa3amepamu 90x72x58 MM 1 CTeNeHbIO 3aluThbl CO
CTOPOHbI NepegHen naHenn IP20.

[abapuTHble YepTexu KopnycoB NpubopoB npueeaeHbl B [MpunoxeHunn A.
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O60o3HavYeHne NepBUYHbIX Npeobpa3oBaTenen:

Y — yHuBepcanbHbIn U3MepuUTEnbHbIN BXOS,.
Buabl BCTpOEHHOro BbIXOAHOro ycTponcTea (BY) npeacrtaeneHsbl B Tabnuue 1.1.

Ta6nuua 1.1 — Bua BCTPOEHHOro BbIXOAHOMO YCTPOMCTBA

O603HayeHue
Tun BbIXOAHOrO 3NeMeHTa TexHuyeckne napameTpbl
BbixoAa
P KoHTakTbl 3neKTpoMarHUTHOro Tok He 6onee 8 A npu HanpsKeHUN He
pene 6onee 250 B (50 'u)
K OnTtonapa TpaH3ucTopHas [MocTosiHHBIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpsbkeHun He 6onee 60 B
T Buixon Ans ynpasneHus BbixogHoe HanpspkeHue oT 4 0o 6 B,
BHELLUHUM TBEPAOTENbHBIM i,
pere NOCTOSIHHbIN TOK He Bornee 25 MA
c ONTONapa CUMMCTOpHaS Tok He 6onee 50 MA nNpu NepemMeHHOM
HanpsixeHun He 6onee 250 B (50 Iu)
Tok He Gonee 50 MA (Ha kaxayto onTonapy)
C3 Tpw onTonapbl CUMUCTOPHbIE npu NepeMeHHOM HanpsbkeHun He 6onee
250 B (50 I'y)
[NocTosiHHbIN TOK OT 4 Ao 20 MA Ha BHELUHeN
7] LIAIN «napameTp-Tok» Harpy3ke He 6onee 1 kKOm, HanpshkeHne
nutaHus ot 12 o 30 B
MocTosiHHOe HanpsikeHue ot 0 go 10 B Ha
y LIAM «napameTp-HanpskeHWe» | BHEeLUHeW Harpyske He MeHee 2 KOwm,

HanpsxeHne nuTtanms ot 16 o 30 B




1 HasHa4yeHue npubopa

M3mepuTtenb-perynsitop MHOroyHKUMOHanbHbI ogHokaHanbHein OBEH TPM1 coBmecTHO ¢
nepBUYHbIM nNpeobpas3oBaTenem (AaT4MKOM) nNpefHasHayeH ANns W3MEPEeHWs W perynvpoBaHus
TemnepaTtypbl U OpYrnx (PU3MHecKUx napameTpoB, 3HAYEHME KOTOPbIX BHELIHUM AAT4YUKOM MOXET
6bITb NPeobpa3oBaHO B CUrHasbl MOCTOSHHOTO TOKA UMN HaNpPsKeHus.

Mpnbop MoxeT ObITb MCMONb30OBaH AN W3MEPEHUS W PerynupoBaHWs TEXHONOrMYecKnx
NpOLIECCOB B pasnn4HbIX OTPacnsaX NPOMbILLMEHHOCTU, KOMMYHaNbHOIO U CENbCKOro X03ANCTBa.

Mpubop no3BonsieT ocywecTBNATbL cneayoLme yHKUNUK:

—  13MepeHue TemnepaTtypbl Unn Apyrmx OU3NHECKUX BENMUYMH (JABMEHWS, BNaXHOCTW, pacxoaa,
YPOBHS U T.M.) B OQHOW TOYKE C NOMOLLBIO CTAHAAPTHBIX A4AaTUYMKOB, NOAKMIOYAEMbIX K YHUBEPCanbHOMY
BXoAy npnbopa;

—  perynvpoBaHue n3mepsemon BENUYMHbI MO ABYXMNO3NLUOHHOMY (PeNenHOMY) 3aKOoHy;

—  oTobpaxkeHWe TeKyllero W3MepeHWss Ha BCTPOEHHOM  CBETOAWOAHOM  LdpOBOM
nokasblBatoLLEeM YyCTPONCTBE;

- hopMupoBaH/e BbIXOAHOrO Toka OT 4 o 20 MA wnu HanpsbkeHuss ot 0 go 10B gnsa
perucTpauuv unu ynpasneHns UCMOHUTENbHLIMU MexaHu3mamu no -3akoHy (npu ucnonb3oBaHUK B
Ka4yecTBe BbIXOOQHOIO yCTPOMCTBa LUMdpo-aHanoroBoro npeobpasosartens (LLAIM)).



2 TexHMU4YeCKue XapaKTepuCcTtukn n ycnoBus aKkcnnyartaumm

2.1 TexHM4YeCKUe XapaKTepuCcTUKM npubopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTVKK Npubopa npueeeHsb! B Tabnuuax 2.1 — 2.3.

Tabnuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue 3HayeHune
[nanasoH HanpsXKeHUsi NUTaHUs NepPeMEeHHOro Toka:
HanpsbkeHue, B o1 90 po 264
(HoMnHanbHoe
3HaveHune 220)
vyacrtoTa, 'y oT 47 po 63
[MoTpebnsiemas mowHocTb, BA, He Gonee 10
[nanasoH HanpsXXeHWUs NUTaHUsA NOCTOAHHOIO TOKa: ot 20 po 375
(HOMUHanbHOEe
HanpsikeHve 24)
[MoTpebnsiemasi MowHoCTh, BT, He Gonee 5,5
HanpshkeHne BCTPOEHHOIO UCTOYHMKA NUTaHMSA MOCTOSAHHOIO ToKa, B (24,0+24)
MakcnmarnbHO AOMYCTUMBIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHUs, MA 80
KonuyectBo kaHanos 1
Bpewms onpoca Bxoaa:
TepmonpeobpasoBaTenu ConpoTUBIIEHUS, C, He Bonee 0,8
npeobpasoBaTenu TepmoanekTpuyeckne, c, He bonee 0,4
YHUULMPOBAHHbIE CUrHATbl MOCTOSIHHOIO HANPSXKEHUS U TOKa, 0,1

c, He 6onee




OKoHuYaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHune
lMpenen ocHOBHOM NpUBEAEHHOW NOrpeLLIHOCTM Npu paboTe C: +0,5
npeobpasoBaTensMn TePMOINEKTPUYECKUMU, Y%
TepmonpeobpasoBaTensiMu CONPOTUBIEHWSI U CUrHanamm +0,25
NMOCTOSIHHOTO HaNPSHKEHWS! U Toka, %
Mpenen gonyckaemon OCHOBHOWM NpuseAeHHon norpewHocty LIAT, % +0,5
CTeneHb 3awWwuThl kKOpnyca:
HacTeHHbI H P44
wmTosble W1, W11 v L2 (co cTOPOHLI NMUEBO NaHenu) 1P54
DIN-peeyHbIvi [] (CO CTOPOHbI NNLLEBO NaHenu) 1P20
[abapuTHble pa3mepbl npubopa:
HacTeHHbI H, MM 105%x30%65
wmTosow L1, mm 96x96x70
wmToBow LL11, mm 96x96x47
wmtoson L2, mm 96x48%100
DIN-peeyHbIn [], Mm 90x72x58
Macca npubopa, Kkr, He 6onee 0,5
12
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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 go 5 MA ot 0 go 100 0,1;1,0
ot 0 go 20 mA ot 0 go 100 0,1;1,0 +0,25
oT 4 oo 20 MA ot 0 go 100 0,1,10

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.




Ta6bnuua 2.3 — Ucnonb3yeMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

3HauyeHue Mpepnen
T Ouana3soH eaAnHULbI OCHOBHOM
vn gaTyuka . -
n3mepeHun, °C MnagLuero npuBeaeHHOW
paspsiaa, °C ? norpewHocTy, %
Tepmonpeo6pa3oBatenu conpoTtuBneHusi ¢ HCX no ACTY 2858
50M (Cu 50) Wig0 = 1,4260 ot -50 go 200 0,1
50M (Cu’ 50) Wig0 = 1,4280 ot —200 go 200 0,1;1,0
50 (Pt 50) Wi = 1,3850 oT —200 go 850 0,1;1,0
50 (Pt' 50) Wi = 1,3910 oT —240 go 1100 0,1;1,0
100M (Cu 100) Wig0 = 1,4260 ot 50 go 200 0,1
100M (Cu’ 100) Wigo = 1,4280 oT —200 go 200 0,1;1,0
10011 (Pt 100) W0 = 1,3850 ot —200 go 850 0,1;1,0
10001 (Pt’ 100) Wi = 1,3910 oT —240 go 1100 0,1;1,0
100H (Ni 100) Wie0 = 1,6170 o1 —60 go 180 0,1 +0,25
5000 (Pt 500) Wiq = 1,3850 oT —200 go 850 01,10
5001 (Pt 500) Wigo = 1,3910 oT —250 go 1100 0,1;1,0
500M (Cu 500) Wiq0 = 1,4260 ot -50 go 200 0,1
500M (Cu’ 500) Wiqo = 1,4280 oT —200 go 200 0,1;1,0
500H (Ni 500) W0 = 1,6170 oT -60 go 180 0,1
1000M (Cu 1000) Wig = 1,4260 ot —50 go 200 0,1
1000M (Cu’ 1000) Wig0 = 1,4280 oT —200 go 200 0,1;1,0
1000rM (Pt 1000) Wi = 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, %
1000I1 (Pt 1000) Wi = 1,3850 ot —200 go 850 0,1;1,0 +0.25
1000 (Pt 1000) Wi = 1,3910 oT —250 o 1100 0,1;1,0 -
1000H (Ni 1000) W0 = 1,6170 ot —60 go 180 0,1
Tepmonpeo6paszosatenu conpoTtusnenmusi c HCX no FOCT 6651-78 7
TCMCcRo=53MWy00=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

3HayeHue Mpepen
T AvanasoH eANHULbI OCHOBHOW
un gaTyMka N .
nM3MepeHui, °C MnagLuero npuBeaeHHON
paspsaa, °C ? norpelHocT, %
TBP (A-3) ot 0701800 0,1;1,0
TMK (T) oT —250 go 400 0,1;1,0

D _ W00 — OTHOLLIEHWE COMPOTUBREHUs AaTumka npy 100 °C k ero conpoTtuenenmto npu 0 °C (Ro)

A_ [Mpun 3HaYeHUM NHAMLMPYEMOTrO 3MepeHHOro napameTpa Boiwe 999,9 n Hwke muHyc 199,9 ueHa
eavHMLbI MNajLuero paspsga pasHa 1 °C.

3 _ NaHHbIi HOPMaTWBHBIN [OKYMEHT OTMEHeH B YKpauHe M MUCNomb3yeTcs Kak UHMOPMaLMOHHBIN
VNCTOYHUK.

) _ OcHoBHast npvBedeHHas NorpeLlHoCTb 6e3 cxembl KOMNeHcaLUmm TemnepaTypbl xonogHoro cnas (CK).
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2.2 YcnoBusa akcnnyaTauum npubopa

Mo ycTOMYMBOCTM K MEXaHW4eCKUM BO3OEWCTBUSM MpW JKChryataumMu npubop CooTBETCTBYET
rpynne ncnonHeHns N1 no FOCT 12997.

[Mo ycTOMYMBOCTM K KMMMaTMYECKUM BO3OEVWCTBMAM MPWU 3KCniyatauuu npubop cooTBeTcTBYyeT
rpynne ncnonHerus B4 no FOCT 12997.

Mpwn aTom NpnBop akcnnyaTupyeTcs Npu CreayoLwmx YyCnoBusiX:

—  3aKpbiTble B3pbiBOGE30NacHbIe NoMeLleHnsi 6e3 arpeccrBHbIX NapoB U ra3os;

—  Temneparypa OKpyxatLlero Bosayxa ot MuHyc 20 go +50 °C;

—  BEpXHWI npefen OTHOCUTENbHOW BRaXHOCTWM Bo3gyxa — He Gonee 80 % npu +35°C u
bonee HM3KNX TemnepaTtypax 6e3 koHAeHcauuy Bnaru;

—  atmocdepHoe aaerneHve ot 84 go 106,7 klMa.

MpumeyaHne — TpeboBaHMS B YacTW BHELWHUX BO3AEUCTBYIOLWIMX (aKTOPOB SBASOTCA
oba3aTenbHbIMKM, Kak OTHOCALLMecs kK TpeboBaHuam 6e3onacHocTy.
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3 YcTponcTteo u paboTta npubopa

3.1 MpnHUMN pencTBuA

MpuHumMn pencTBus NpubopoB OCHOBLIBAETCH Ha Mpeobpa3oBaHUM CUrHaNoB MNEePBUYHbIX
n3mepuTenbHbix npeobpasosatenen (MAM) B 3HauyeHuss TemnepaTypbl UKW OPYrnx U3NYECKUX
BEMUYMH W BO3MOXHOCTb (POPMUPOBAHMWS PErynupytoliero BO3OEWCTBUS Ha WCMOMHUTENbHbIE
MeXaHWU3Mbl.

CTpykTypHas cxema npubopa npuseneHa Ha pucyHke 3.1.

PucyHok 3.1 — CTpykTypHas cxema npu6opa

Mpnbop coaepxuT KaHanm YHMBEpPCAnNbHOrO BXOA4A AN NOAKMIOYEHWS  MEepBUYHBIX
npeobpasoBartenen (gatyukoB), ©Onok o06paboTkM AaHHbIX, UMPPOBOE YeTbipexpaspsaHoe
nokasblBalLLiMe YCTPOWCTBO W BbIXOAHOe YCTpPOMCTBO (BY), npegHasHaveHHoe AN ynpaBneHus
BHeLWHUM obopyaoBaHueM. bnok o6paboTku AaHHbIX BkovaeT B ceba umdposon uneTp,
BblYMCNMTENb KBAAPaTHOrO KOPHS 1 nornyeckoe yctponctao (J1Y).
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Jlornyeckoe yCcTpOWCTBO B COOTBETCTBUM C  3aMpOrpaMMMPOBAHHBIMK  MOfb3oBaTenemM
YHKLMOHamNbHBIMM NapameTpaMu opMUPYeT CUrHanbl yrpaeneHus BbIXOAHbIM YCTpoWCTBOM. BY B
3aBUCYMOCTM OT UCTIONHEHNST Mpubopa MOXeET BbITb AUCKPETHOTO U aHAMNoroBoro Tuna (cm. n. 3.2.4).

3.1.1 UndpoBasa hpunbTpaumsa u KOppeKkums UaMepeHumn
3.1.1.1 UnucpoBasa punbTpaumsa usmepeHumn

[na ocnabneHus BMUSHNSA BHELLHWX UMMYSIbCHBIX MOMEX Ha 3KCrnyaTaunoOHHbIE XapakTepuUCTUKA
npubopa B nporpammy ero paboTbl BBeAeHa Lmdposas hunbTpaumsa pe3ynbTaToB U3MepeHnit.

PunbTpaumsa ocyLLEeCTBNAETCA HE3aBUCMMO NS KaXaoro Bxoda M NPOBOAUTCS B ABa 3aTana.

Ha nepBom aTane dwunbTpauMm wu3 TeKywUX W3MEPEHUA BXOAHBIX MNapameTpoB
OTMIIbTPOBLIBAIOTCA 3HAYEHWS, UMEIOLLME ABHO BbIPaXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[Ons aToro npubop BbIMUCASIET Pa3HOCTb MEXAY pe3ynbTaTaMu M3MEePEHUA BXOAHOW BEMWUYMHBI,
BbIMOSIHEHHbIX B ABYX MOCNEAHMX LMKIax onpoca W CpaBHMWBAaeT ee C 3afaHHbIM 3HayeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHass pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOWU3BOAMTCS MOBTOPHOE M3MEpeHWe, MONMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HadeHue
nonocel dwunbTpa yABaMBaeTcs. B cnyyae noaTBepXAEHUS HOBOTO  3HaveHus  uUnbTp
nepectpansaetcs (T.e. nonoca dunbTpa yMeHbLUAeTCA [0 MCXOAHOM) Ha HoBoe cTabunbHoe
COCTOSIHUE U3MEPSIEMOW BeNuYMHbI. Takor anroputm Mo3BonsieT 3aluTuTtb Npubop OT BO3AENCTBUS
€AVHUYHBIX UMMYMbCHBIX Y KOMMYTaLUMOHHBIX MOMEX, BO3HMKAKOLWMX Ha NPOU3BOACTBE Npu paboTe
cnnoBsoro obopyaoBaHNs.

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

CrnegyeT wmeTb B BMAY, YTO YeM MeHblUe 3HayeHuMe morockl unbTpa, Tem nydwe
NOMEX03aLLMLLIEHHOCTb M3MEPUTENBHOTO KaHarna, Ho Mpy 3ToM (M3-32 BO3MOXHbIX MOBTOPHbBIX U3MEPEHWIA)
XyXe peakumsi npubopa Ha ObICTpoe hakTuyeckoe M3MeHeHne BXOAHOro napameTpa. [oatomy npu 3agaHum
nonockl unbTpa crneayet yunTbiBaTb MakCUMaribHYt0 CKOPOCTb M3MEHEHUS KOHTPOIMPYEMON BENMYMUHBI, @
TakKe YCTaHOBMEHHYIO A1 MCMOIb3YeMOoro AaTumka NnepuoanyHoOCTb onpoca.
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Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3HaYeHUs
napametpa b1-8 .

Ha BTOpOM 3Tane ¢hmnbTpaumum ocyLLeCTBASIETCS CriaxvBaHue (4emndupoBaHne) curHana c
Lienblo YCTPaHEHUS LLYMOBBIX COCTaBISOLLYX.

OCHOBHOW XapaKTEepUCTUKOW Crnaxvsatowero unbTpa SBNSETCA «NOCTOSAHHasA BpeMeHu
dunbTpa» — MHTEpBasn, B TeYeHUEe KOTOPOro M3MEHEHWEe BbIXOAHOTO curHana cunbTpa gocTuraet
0,63 OT N3MeHeHnss BXOAHOro curHana.

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

CnefyeT NOMHWUTb, YTO YyBENWYeHUe 3HayeHusi MOCTOSIHHOW BpemeHu dunbTpa ynydlwaet
NOMEXO03aLUMLLIEHHOCTb KaHarna U3MepeHnsi, HO OQHOBPEMEHHO YBENUYNBAET €70 UHEPLIMOHHOCTD, T.€.
peakuusi npmbopa Ha ObICTpble M3MEHEHWS BXOAHON BENUYMHbBI 3aMensaeTcs.

Mpn HeoBxoaMMOCTH PUNBLTP MOXET ObITb OTKIOYEH YCTAHOBKOW HYNEBOro 3Ha4YeHus napametpa b1-9.

BpemeHHble anarpaMmbl paboTbl LMPoBLIX OUETPOB NEPBOrO KaHana NPeACTaBreHbl Ha pUCyHKe 3.2.

PucyHok 3.2
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3.1.1.2 KoppeKuunsi uameputenbHON XxapakTepUCTUKN AaTYNKOB

[na ycTpaHeHVWs HayanbHOW MOrpelwHOCTM NpeobpasoBaHWs BXOAHbLIX CUrHAmoB U
NOrpeLUHoOCTe, BHOCUMbIX COEAVHWUTENbHLIMU MPOBOAAMMW, W3MEpPEHHble U  OTUILTPOBAHHbIE
npnbopom 3HaYeHWss MOryT GblTb OTKOPPEKTMPOBaHbI. MOrpeLHOCT BhISBMSAOTCA NpY NPOBEAEHNM
METPOOrMYECKUX UCTIbITAHWI 1 YCTPaHSATCS NMyTeM BBOAA KOPPEKTUPYIOLLMX 3Ha4yeHuin. B npubope
ANSA Kaxgoro Bxofda ecTb ABa TWNa KOPpeKuun, C NMOMOLLbIO KOTOPbIX MOXHO OCYLLECTBNSATL CABUT U
N3MeHeHWe HaKNoHa U3MepUTENbHON XapakTepPUCTUKN.

CABUIr XapakTepUCTUKM OCYLLECTBMAETCA nyTeM npubaBrneHuss K W3MEpeHHON BenuunHe
3HayeHus1, 3agaHHoro napametpom bl-1 (cm. MpunoxeHve B). 3HayeHus casura xapakTepucTukv
AaTyvka 3a4aloTcsl B eAMHULAX M3MepeHus pU3nyecko BenUYMHbI WM CryxaT Ans KomneHcauuu
NOrPeLIHOCTEN, BHOCUMbIX COMPOTMBIIEHUSIMU  MOABOASAWMX NPOBOAOB  (MPU  MOAKITOYEHWUM
Tepmonpeobpa3oBaTenet CONpoTUBMNEHNA NO ABYXNPOBOAHOW CXeMe), a Takke Npu OTKMOHEHWN Y
TepmonpeobpasoBaTens ConpoTMBIEHUs 3Ha4YeHns Ro.

Mpumep casura namepuTenbHOM XapakTepUCTUKN rpadpnyeckn npeacTaBneH Ha pucyHke 3.3.

N3mMeHeHne HaknoHa XapaKTePUCTUKWU OCYLLIECTBMSETCH NyTEM YMHOXEHUS M3MepeHHOn (1
CKOPPEKTVPOBaHHOW «CABUIOM», €CfM 3Ta KoppeKkuusi Heobxoauma) BefiMuMHbl Ha MOMpaBOYHbIN
KoadpumLMeEHT B, 3Ha4YeHVe KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbIN BUA KOPPeKuun MCnonb3yeTcs, Kak npaeuno, Ans KOMNeHcauun norpeLuHocTen caMmmux
AaTymkoB (Hanpumep, NPy OTKIOHEHUN Y TepMonpeobpasoBaTenen conpoTusneHns napameTpa Wigo
OT CTaHAapTHOrO 3HaYeHus1) WUNU MOrpeLUHOCTEN, CBA3aHHbIX C pa3bpocoM CONpPOTUBIEHMUN
LWYHTVpYIOWMX pe3ncTopos (npu paboTe ¢ npeobpas3oBaTensmMu, BbIXOAHBIM CUrHaroMm KOTOPbIX
SABMSETCSH TOK).

3HaveHne nonpaBoYHOro koadpdumumeHTa B 3agaetcs B 6e3pasMepHbIX eanHMLax B Auana3oHe
3Ha4eHun ot 0,900 fo 1,100 u nepen ycTaHOBKOW MOXET GbITb onpeaeneHo no gopmyre:
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/3_ H(bam
11
H3M , (3'1)

roe B — 3HaveHue NonpaBoOYHOro KO3pdMLMEHTa, yCTaHaBNMBaEMOro napameTpom;

Mpaa— PakTUHECKOE 3HAYEHNE KOHTPONNPYEMOWN BXOAHON BEMUYUHDI;

Mysu— N3MEepeHHOE NPUBOPOM 3HaAYEHNE TOM XKE BEMNUYMHBI.
Mpumep U3MeHeHUs1 HakiloHa M3MEPUTENbHOW XapakTEPUCTUKN rpadyeckn NpefcTaBneH Ha

pucyHke 3.4.

PucyHok 3.3 — Koppekuusa «casur PucyHok 3.4 — KoppeKkuusa «HaknoH
XapaKTepUCTUKMN» XapaKTepUCTUKN»

18



OnpenenuTb  HeOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEPUB
MakcumMarbHoe unu 6rnskoe k HemMy 3HauyeHue napameTpa, rae OTKIOHEeHUEe HaKoHa U3MepUTENbHO
XapaKTepucTukn Hanbonee 3ameTHo.

BHumaHue! 3agaHue KOPPEKTUPYIOLUMX 3HAYEHWUIA, OTNUYAIOLWMXCSH OT 3aBOACKMX YCTaHOBOK
(b1-1= 0.0 n b1-2 = 1.000), n3meHsieT CTaHAapPTHblIE METPONOrMYeCcKue XxapakTepucTuku npubopa m
OOIMKHO NPOM3BOAMUTBLCA TONMBbKO B TEXHUYECKM OOOCHOBAHHbBIX Cryyasx KBanuduumpoBaHHbIMU
cneuuanucTamu.

3.1.2 BbluncrneHne KBagpaTHOIO KOPHSI C y4eTOM HacTpoeK MacluTabupoBaHus

Ona paboTbl C YHUPULMPOBAHHBIMU AaTYMKaMu, CUTHAM KOTOPbIX MPOMOPLMOHAaneH Keaapary
N3MepsieMON BENWUMHBI  (OaTYMkM pacxoda XWAKOCTU unu rasa), B npubopax Mcrnonb3yeTcs
nporpaMMHbIi  MOAYNb  BbIMACNIUTENS  KBaApaTHOrO  KOpHsA. [Na  BKMOYEHUS/BbLIKIOYEHNS
BbIUMCIIMTENS HEOOXOAUMO YCTaHOBUTb COOTBETCTBYMOLLEE 3HayeHve napameTpa bl-3  (cm.
MpunoxeHwne B).

BbluvcneHwe KBaOpaTHOrO KOPHSl, C YY4EeTOM HacTpoek MmaclTabupoBaHusi, nocrnegyoLwas
BblJaya cuUrHana Ha uHgukauuio u cootTeeTcTBytoLee J1TY npomcxoauT no cnegyrouwer opmyne:

T:HH+\/E (Mg-Iy) (3.2)

roe My — 3agaHHoe Nonb3oBaTeNeM HXKHeEE 3HauYeHWe rpaHnLbl AnanasoHa uameperus (b1-5);
Mg — 3agaHHOe nonb3oBaTenem BepxHee 3HavyeHve rpaHnLbl avana3oHa nsmepenus (b1-6);
Ix — 3HaYeHme curHana c gaTymka B OTHOCUTENbHbIX eanHuyax ot 0,000 go 1,000.
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3.2 YcTtponucTBo npubopa
3.2.1 KoHcTpykumsa npubopa

MpnBop KOHCTPYKTUBHO BbLINOSHEH B NIaCTMacCoBOM Koprnyce, NpeHa3Ha4YeHHOM Ans LUTOBOro
VI HACTEHHOTO KpenneHus.

Bce anemeHTbl npubopa pasmelleHbl Ha ABYX MedvaTHbIX nnatax. Ha nuueson naHenwu
pacnonoxeHbl KnaBuatypa ynpasneHuss npubopoMm, uMcpoBoe MokasblBalolMe YCTPOWCTBO U
CBETOAMOAbI.

B npubopax HacTeHHOro M LMTOBOrO KOHCTPYKTUBHbBIX UCMOSIHEHUIA CUIOBas U U3MeputenbHas
4YacTu, a Takke NpUcoeauHUTENbHBIN KNEMMHUK. PacronoXeHbl Ha 3agHen naHenu. KnemmHuk gns
NOACOEANHEHUS] BHELLHUX CBA3el (4aT4MKOB M Lienen nNuTaHus) y npubopoB LMTOBOFO KpenmeHus
HaxoOWTCs Ha 3agHen cTeHke. B npubopax HacTEHHOro KpenmneHus KNEMMHWK pacronioXeH nog
BEpXHeW KpbiLLKoW. B oTBepCcTUAX noaBoAa BHELLHWX CBA3EN YCTaHOBMNEHbI PE3NHOBbIE YNMOTHUTENN.
B npubopax kpennenus kopnyca Ha DIN-peiiky cunoBas u u3MepuTenbHas 4YacTu, a Takke
npucoeavHUTENbHbIE KINEMMHUKM PacronoXeHbl Ha GOKOBbIX CTOPOHax npubopa.

[Onsa yctaHoBky Npubopa B LUMT B KOMMIIEKTE NOCTaBKW NPUararTcs KpENexHble 3reMeHTbl, Ansi
ycTaHoBku npubopa Ha DIN-peliky B KOMMNeKTe NOCTaBKv NpunaraeTcsa cneyuanbHas sallernka.

Ha pucyHke 3.5, a npuBefeH BHELLHWIA BUA NMLUEBON NaHenu npnbopa Ans KopnycoB HACTEHHOro
H v wmtosoro kpennexus L1, Ha pucyHke 3.5, 6 — wutosoro LL11, Ha pucyHke 3.5, B — wutosoro L2,
Ha pucyHke 3.5, r — DIN-peeyHoro KpenneHums.

Ha nuueBor naHenu pacnonoXeHbl 3NeMeHTbl ypaBneHus 1 UHAUKauun.

YeTblpexpaspsigHoe LncpoBOe MokasbiBaloLmMe yCTPOMCTBO, NpeaHa3Ha4vYeHo Ansi oTobpaxeHus
3HaYeHWN 3MepPSEMbIX BEMUYNH N PYHKLMOHAMBHBIX NapameTpoB npubopa.

YeTbipe cBETOAMOAA KPACHOIO CBEYEHUS CUrHANM3npYoT O PasfnyHbIX pexmmax paboTbl:

—  cBeTtoamopg «K» curHanuampyeT O BKIHOYEHUN BbIXOQHOIO YCTPONCTBA;
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— cBetoguod «T» CUrHanmuampyeT O BKMIOYEHHOM pexuMe BBOAA 3HAYeHWs YCTaBKu
perynupyemMon BenuymnHbl;

— cBeToamoa «A» curHanusupyeT O BKIIOYEHHOM pexuMe BBOAA 3HAYeHWs rmucrepeswuca
KoMMnapaTopa unv nonockl NponopuuoHansHocTu M-perynatopa;

— cBeToauoA «I» curHanuMauMpyetT O BbIBOAE HA WHAMKAUMIO TeKylero u3MepeHust
(HenpepbiBHas 3acBeTka) u 06 aBapum No Bxoay (MuratoLLas 3acBeTka).

near.|
KHonka npegHasHadeHa anst Bxoga B pexum «[MPOFPAMMUPOBAHUME», a Takke ans
3anMcum HOBbIX %CTaHOBJ‘IeHHbIX 3Ha4yeHWI B aHEepProHe3aBUCKMYI0 NaMsaTb Npubopa.

KHonka A npegHasHayeHa ons:

—  npocMoTpa 3afaHHOro 3HayeHust yctasku J1Y;

— Bblbopa mporpamMmupyemoro napameTpa W YBenuyeHusi ero 3HadeHus. [pu ygepxaHum
KHOMKM CKOPOCTb M3MEHEHWs BO3pacTaerT.

W
Kuonka [V npegHasHadeHa OnAa Bbl60pa nporpaMMupyemMoro napametpa U ymeHblleHua ero
3HayeHus. Mpun yaoep>XaHUn KHOMKU CKOPOCTb N3MEHEeHNA BOo3pacTaeT.
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B)

PucyHok 3.5
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3.2.2 Buabl BXOOHbIX YCTPOMUCTB

BxogHoe nsmeputensHoe ycTporicTBO B Npubope SBNsSieTCsl yHMBEpPCarbHbIM, T.€. K HEMY MOXHO
noaknoyaTtb nobble nepBuYHbIE Npeobpa3oBaTenu (oaTtymkn) n3 nepeyncrnieHHbix B Tabnuue 2.2. Ko
BXOAY Npubopa MOXHO NOAKMYUTbL OAHOBPEMEHHO OAMH AATUMK.

B kauyectBe AaTyMKOB MOTyT BbITb MCMOMNBb30BaHbI:

—  Tepmonpeobpasosartenu conpotusnenus (TC);

—  npeobpasoBartenu TepmoanekTpuyeckme (MT);

—  aKkTuBHble npeobpasoBaTeny C BbIXOAHbIM aHanoroBbiM CUrHarioM B BUAE MOCTOSIHHOIO
HanpsbKeHUs: UNu Toka.

AKTVBHblE nNpeobpa3oBaTenn C BbIXOAHbIM AHaNoOroBbIM CUrHaroOM B BWAE MNOCTOSIHHOMO
HanpsbkeHns (o1 MuHyc 50 go 50 mB, ot 0 go 1 B) unu Toka (ot 0 go 5 MA, ot 0 go 20 MA, oT 4 go
20 MA) MoryT GbiTb UCMONb30BaHblI AN U3MEPEHUS KaK TemnepaTtypbl, Tak U ApYruX pr3nyeckmx
BEIUYMH: [aBMeHUsi, pacxo4a, ypoBHSA U T. M.

3.2.2.1 NoaknioyeHue TepMmonpeobpasoBaTeneil CONpoTUBNEHUNA

Pabota patuyMkoB OCHOBaHa Ha  TemnepaTypHOW  3aBUCUMOCTM  3NIEKTPUYECKOro
CONpPOTUBIIEHNS MeTannoB. Jatunk pusnyeckn BbINOSIHEH B BUAE KaTYLIKW U3 TOHKOW MEOHOM uiu
NNaTMHOBOW NPOBOMOKM Ha Kapkace W3 W3OMSILMOHHOrO MaTepuana, 3akimioYeHHON B 3aLLUTHYHO
mne3y. TepmornpeobpasoBaTteny COMPOTUBIIEHUS  XapaKTepusyloTcs [ABYMSA napamMeTpamu:
Ro — conpoTusneHvem patumka npy 0°C U Wi — OTHOLIEHWEM COMPOTWBREHWUS AaTyuMKa,
13MepeHHoro npu Temneparype 100 °C, k ero conpoTusneHuto, namepeHHomy npu 0 °C (Ry).

B npubopax wncnonb3yeTcs TpexnpoBOAHas CXema MNOAKMYeHus TepmonpeobpasoBaTenew
conpoTtusnexus. K ogHomy 13 BbIBOAOB TepMopesncTopa R, nogcoeanHsaoTca ABa nposoaa, a TpeTun
nogknovaeTca K Apyromy BbiBogdy R; (pucyHok 3.6, Hymepauusi KOHTakTOB npuBedeHa B
Mpunoxenun b (Tabnuua bB1)). Takaa cxema MO3BONSAET CKOMMEHCUPOBATL COMPOTUBIEHME
coeanHnTenNbHbLIX NPoBOAOB. Npn 3TOM HeobxoanMO cobntogaTh YCNoBMe paBeHCTBa CONPOTUBNEHUI
BCEX TPEX NPOBOOB.
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TepmonpeobpasoBaTenu CONpPOTUBMEHUS MOTYT MOAKIOYATLCS K Npubopy C UCMONb3oBaHWEM
[OBYXNPOBOAHON FMHUWM, HO MPU 3TOM OTCYTCTBYET KOMMEHCaUWsi Npu U3MEHEHUWU COMPOTUBMEHUS
coeanHuTenbHbIX MpoBoAdoB. [loatomy OGyaeT HabnwaaTbCA HeKOTopas 3aBUCUMOCTb MOKa3aHWui
npubopa oT konebaHui TemnepaTypbl NPOBOAOB. B cnyyae ucnonb3oBaHus ABYXNPOBOOAHOW MMHUM
ONs KOMMeHcauMmn napasvTHOro COnpOoTUBIEHNS NMPOBOAOB Heob6xoaMMo Mpu noarotToBke npubopa k
paboTe BbINOMHUTL AENCTBUS, YkadaHHble B MNpunoxeHun I

3.2.2.2 NoaknioyeHue npeobpasoBaTenier TePMO3INeKTPUYECKUX

MpeobpasoBaTtent TEPMOIANEKTPUHECKUIA COCTOUT U3 ABYX COEAMHEHHbIX Ha OLHOM W3 KOHLOB
NPOBOAHMKOB, W3rOTOBMEHHbIX U3 MeTannoB, obnagalowux pasHbIMU  TEPMO3NEKTPUYECKUMM
conicTBamn. CoeaMHeHHbIE KOHLbI, Ha3blBaeMble «paboyvM craem», OMycKaloT B W3Mepsemyto
cpepy, a cBobOAHble KOHUbl («XxOMofdHbI cnai») npeobpasoBaTenss TePMO3NEKTPUYECKOro
noaknioyaT ko Bxogy npubopa (pucyHok 3.7, Hymepauusi KOHTaKToB npusegeHa B [MpunoxeHun b
(tabrnmua B1)). Ecnu  TemnepaTypbl «paboyero» W «XOfIOQHOTO CraeB»  pasfnuyHbl, TO
npeobpasoBaTenb TepMO3NeKTpMyeckuin BbipabaTbiBaeT TepmoJ[C, koTopas u nogaetca Ha
n3mepuTens.

PucyHok 3.6 PucyHok 3.7
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Mockonbky Tepmo3AC 3aBMCUT OT pasHOCTM TemnepaTyp [ABYX craeB npeobpasoBartens
TEPMOIIIEKTPUYECKOrO, TO ANS NOMy4YeHUs KOPPEKTHbIX MOKa3aHWi HeoBXoAMMO 3HaTb TemnepaTypy
«XONogHOro cnasi» (ee cBOBOAHBLIX KOHLOB), 4TOObl CKOMMEHCMpoBaTb €e B AarnbHenwmnx
BbIYMCIEHMSAX.

B npubopax npegycmoTpeHa cxema aBTOMaTMYECKOW KOMMEHcaumMu TemnepaTtypbl cBOBOAHbIX
KOHLOB npeobpa3oBaTens TepMo3nekTpuyeckoro. [aTumk TemnepaTtypbl «XONOQHOro — crasi»
YCTaHOBINEH PSAOM C NPUCOEANHUTENbHBIM KNEMMHUKOM.

MpumeyaHue — [Ins OTKMHOYEHNA KOMMNEHCALMM «XONIOAHOr0 cnasi» Heobxoammo BBecTu kog 100
(cm. n. 6). KomneHcaums «xonogHoro cnasi» 6yaeT BHOBb BKIOYEHA TONMbKO MpWU M3MEHeHUM Koaa
[artyvka unm HoBOM BKIOYEHMU Npubopa.

MopknioyeHne MT k npubopy [OMKHO MPOM3BOAUTECA C  MOMOLLBIO  cheuuanbHbIX
KOMMEHCaLMOHHbIX (TEPMO3MIEKTPOAHBIX) NPOBOAOB, M3rOTOBIEHHBIX U3 TEX e CaMblX MaTepuarnos,
4YTO U Tepmorpeobpa3oBaTenb 3MEKTPUYECKUA, MPU 3TOM peKoMeHAyeTCcs MnoMellatb npoBofa B
3alWMTHBIA 3KpaH (pucyHok 3.8). [lomyckaeTca Takke wucnonb3oBaTe MNpoBoda M3 MeTannos C
TEPMO3MEKTPUYECKMMN XapaKTepucTukamu, KoTopble B Auana3oHe Temnepatyp otr O go 100 °C
aHarornmyHbl xapakTepucTkam MaTepuarnoB aMeKTpoAoB NpeobpasoBaTeneil TEpMOINEKTPUYECKUX.

Mpn coegnHeHWn KomneHcauWoHHbIX mposofos ¢ [T n npubopom Heobxoaumo cobniopaTb
MONSAPHOCTb.

BHumaHue! T[lpy HapylweHUM yKasaHHbIX YCMOBWIA MOTyT WMETb MEeCTO 3HauuTerlbHble
MOTrPELLUHOCTY NPU U3MEPEHUN.

3.2.2.3 NoaknioyeHne aTYMKOB, UMEKOLWUNX YHUDULNPOBaHHbLIN BbIXOQHOW CUrHAN Toka
WY HanpsikeHus

MHore  OaTuMkM  pasfiMyHbIX  U3MYECKMX  BEMWYMH  OCHALLUEHbl  HOPMUPYIOLLMMM
namepuTenbHbIMM  NpeobpasoBaTensmu.  Hopmupytowme npeobpasoBateny  TpaHCHOPMUPYIOT
curHanbel  C  nepBMYHbIX  npeobpasosatenein  (npeobpasoBaTenenn  TEPMOINEKTPUYECKMX,

25



TepmMonpeobpasoBaTenen ConpoTUBEHNS, MaHOMETPOB, PacXOAOMEPOB U Ap.) B YHUMLIMPOBAHHbIN
CUrHan nocTostHHOro Toka. BenuymHa aToro Toka nexuT B cneayrowmx guanasoxax: ot 0 go 5, ot 0 go
20, oT 4 go 20 MA. [InanasoH BbIXOQHOrO TOKa HopMupyloLero npeobpasoBartens nponopLmoHaneH
3HaYeHWI0 (PU3NYECKOW BENUYMHBI, U3MEPAEMON AaTYMKOM, N COOTBETCTBYET paboyemMy AvanasoHy
AaTynka, ykasaHHOMY B €ro TEXHWYECKMX XapakTepuctukax. B cBAsn ¢ Tem, 4to npubop nsmepsieT
TONMbKO BXOOHOE HarmpsbkeHue, Mpu MNOAKMIOYEHUWM [AaTYMKOB MOCTOSIHHOTO Toka Heobxoaumo
MCMonb30BaTb BXOAsLLEEe B KOMMMEKTaUMo HarpysoyHoe conpotumeredne Ry=(50,000+0,025) Om (cm.
pucyHok 3.9 n MNpunoxexue b).

PucyHok 3.8 PucyHok 3.9

Mpn HeobxoAMMOCTU MUTaHWS HOPMMPYIOLUMX NpeobpasoBaTenei, WCNOnb3yLWMX BHELIHWE
WCTOYHWKM MUTaHUS MOCTOSHHOTO TOKa, MOXET MPUMEHATLCA BCTPOEHHbLIN B NpMOBOp ranbBaHUYecku
M30MMPOBaHHbIN OT NUTAOLLEN CETU N U3MEPUTENBHOM YacTu Npubopa NCTOYHMK HanpsbkeHus 24 B.
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MpumeyaHne — MakcumanbHas Harpy3oyHasi CMOCOBHOCTb BCTPOEHHOTO UCTOYHMKA MUTaHUSA
coctaenset 80 MA.

Cxema nopkmoyeHuss Kk npubopy UCTOYHMKA YHUPUUMPOBAHHOIO CurHana MoCTOSIHHOrO
HanpshxeHns npusegeHa B MpunoxeHun b (cm. pucyHok B.10).

3.2.3 lornyeckoe yctpowncreo Y

B npnbope nmeeTtcsa nornyeckoe yCTpOMCTBO, KOTOPOE MOXET paboTaTb B OQHOM M3 PEXMMOB:

—  YCTPOWCTBO CpaBHeHUs;

—  [-perynsarop;

—  peructparop.

Pexvm pabotel JIY ycTaHaBnuMBaeTCs COOTBETCTBYWOLMM kogom B napametpe Al-1 (cm.
Mpunoxenwne B). Mpu yctaHoBke OFF B 3aToM napametpe J1Y He paboTtaeT, nepexoauT B COCTOsIHWME
«OTKINOYEHO». MMpu 3TOM BbIXOAHOE YCTPOWCTBO MEPEXOAMT B COCTOsiHWE, onpefensemoe
napameTtpom Al1-9.

MapameTtp A1l-9 onpegensieT COCTOsiHME, B KOTOPOE AOMKeH ObiTb nepeBedeH Bbixod BY npu
oTKntoYeHHoM JTY, aBapvu no BxoAdy Win Npu U3MeHeHnu 3HaveHui napameTpos b1-0 n b1-7. B atom
cryyae B 3aBMCUMOCTW OT 3HA4eHWs, YCTaHOBMIEHHOro B napametpe Al-9, BbIxoA MepeBoauTCs B
COOTBETCTBYyIOLLEE COCTOsiHME: [Ans  AguckpeTtHoro Tuna Bbixoga — «OTKIMKOYEHO» wunn
«BKJTKOYEHO», ana aHanorosoro Tuna — Tok 4 MA nnu 20 MA, HanpsikeHue 0 B nnm 10 B.

3.2.3.1 Pexxum ycTporcTBa CpaBHEHUs1

Mpun paboTe B pexume ycTponcTea cpaBHeHus J1Y paboTaeT no ogHOMY M3 NPeACTaBMEHHbIX Ha
pucyHke 3.10 TUNOB NOMMKK:

— Tvn norukn 1 (MpsiMOW rMCTepesunc) NPUMEHSETCS B Cryvae MCnonb3oBaHus npubopa Ans
ynpaBneHusi paboton HarpeBaTens (Hanpumep, TOHa) wnu curHanusauum O TOM, YTO 3HAYeHUe
TeKyLiero namepenns Ttek mMeHblue yctaBkv T. [pn 3TOM BbIXOAHOE YCTPOWCTBO, MOAKMHOYEHHOE K
JTY, nepBoHa4vanbHO BktoyaeTcs npu 3HaveHusx TTek <(T — A), Beikntodaetcs npy Ttek >(T + A) u

27



BHOBb BKIlOYaeTCs npu
Trek <(T — A), ocyLLeCTBMAA TEM CambIM ABYXMO3VLIMOHHOE perynnpoBaHue no yctaske T C rMcTepe3ncom +A;

—  Tvn norukn 2 (obpaTtHbI rMCTepesnc) NpUMeEHsIeTCs B Cryvyae Ucnonb3oBaHus npubopa ans
ynpaBneHns paboToni oxnaguTtens (Hanpumep, BEHTUNATOPA) UMM CUrHanmusauuMu O MpeBbIeHNN
3HayveHus ycTasku. [Mpy 3TOM BbIXOAHOE YCTPOWCTBO MepBOHAYamnbHO BKIOYAETCA NPU 3HAYEHUSIX
Trek > (T + A), Boikntovaetcs npu Trek < (T — A);

— tvn norukun 3 (M-o6pasHas)) NpYMeHAeTCS Npu UCMoNb30BaHUMKM Npubopa ANs curHanusaunm
0 BXOAe KOHTPONMMPYeMOW BeNWYUHbl B 3afaHHble rpaHuubl. pu 3TOM BbIXOAHOE YCTPOWCTBO
Bkrtovaetcs npu (T —A) < Ttek < (T + A);

—  Tvn norukun 4 (U-obpasHast) MpyMeHseTCcs Npy UCnonb3oBaHUKM npubopa Ans curHanvsauunm
O BbIXO[le KOHTPONMPYEMOW BENUYMHBLI 3a 3adaHHble rpaHuubl. [py 3TOM BBIXOAHOE YCTPOWCTBO
BkntovaeTcs npu Ttek < (T — A) u Ttek > (T + A).

3apanune yctasku (T) n ructepesvca (A) NMPOBOAUTCA NPV MPOrpaMMUPOBaHUN NapaMeTpoB
perynupoBanus npubopa (cm. n. 6.2).

Ons J1Y, paboTatoLlero B pexume yCTpONCTBa CpaBHEHUS MOXET ObiTb 3a4aHO BpPeEMS 3a4epXKKn
BKITIOYEHUSA 1 BPEMS 3a4epXKu BbIKMoYeHus. JTY BKMoYaeT unu BbIKMOYaEeT BbIXOAHOE YCTPOWCTBO,
ecnu ycriosue, Bbi3blBalOLee M3MEHEHWEe COCTOSHUSA, COXPAaHSAeTCH, Kak MWHWMYM, B TeyeHue
BpEeMeHW, YCTaHOBMNEHHOro B napameTpax Al-5 n Al-6, COOTBETCTBEHHO (pUcyHok 3.11).

Onsa 1Y, paboTaioLlero B pexvme yCTpoWCTBa CPaBHEHUS MOXeT OblTb 3a4aHO MUHMMarbHOe
BpeMs yaepxaHus Bbixoga B 3aMkHyTom (napameTp Al-7) u pasomkHytom (napameTtp Al-8)
coctosiHusax. J1Y yaepxuBaeT BbIXOAHOE YCTPOMCTBO B COOTBETCTBYHOLIEM COCTOSIHAM B TeyeHue
33aHHOro B 3TWX MapameTpax BPeMeHW, [axe ecnv No noruke paboTbl yCTPOWCTBA CPaBHEHUS
TpebyeTcsa nepeknoyeHne (pucyHok 3.12).

BHumaHue! B pexume ycTponctBa cpaBHeHnus JIY MoxeT paboTtatb, ecnm B npubope
YCTaHOBIEHO CBSI3aHHOE C HUM BbIXOAHOE YCTPOWCTBO AUCKPETHOrO TUNa — 3MEeKTpOMarHUTHoe perne,
TpaH31CTOpHasi onTonapa, ONTOCUMUCTOP.
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PucyHok 3.10
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PucyHok 3.11 PucyHok 3.12
3.2.3.2 Pexxum [-perynsitopa

Mpn pabote B pexume [l-perynstopa JIY cpaBHMBaEeT TeKyllee 3HA4YeHue W3MepsieMow
BEMWYMHbI C 3a4aHHON ycTaBkon «Tycr» U BblAaeT Ha BbIXo4 curHan ot 4 go 20 mMA (ans BY suga W)
mim ot 0 go 10B (ans BY Buga VY), nNponopumoHarnbHbIi BenuYnMHe OTKMOHEHUsi. 30Ha
nponopuuoHansHoctu (M) npu atom 3apgaetca napametpoM A. BbixogHow curHan copmupyeTtcs B
COOTBETCTBMU C YCTaHOBMEHHOW B napametpe Al-1 xapakTepucTuKOW perynsitopa nvbo no npsmMo-
nponopuuoHansHoMy (HarpeBaTenb), nMbo o6paTHO-NPONOpLUOHANbHOMY (OXraguTernb) 3akoHY
perynvpoBaHus. [paduku, nosicHAOWME NpUHUMN  (DOPMMPOBAHWSA  YMpaBrsOWEro  Toka
M-perynsaTopa Ans o6emx xapakTepucTuk npuBeaeHbl Ha pucyHke 3.13.
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PucyHok 3.13 — lMpuHuun coopmupoBaHua ynpasnstoulero Toka I - perynsatopa

B T1abnuue 3.1 B kayecTBe npuvmMepa NpvBEAEHbl 3HAYEHWUS BbLIXOAHOrO TOKa AN MPsIMO-
nponopLyoHanbHoro perynuposaHust npu yctaeke 500 °C n A = 40 °C.

Ta6nuua 3.1
Temnepartypa, °C BbixogHon Tok, MA MowHocTb perynsitopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 375
500.0 12 50.0
490.0 14 62.5
480.0 16 75.0
470.0 18 87.5
460.0 20 100.0

Menee 460.0 20 100.0
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BHumanue! B pexume [M-perynatopa JIY moxeT pabotaTb TOMbKO MPU YCTaHOBMEHHOM Ha
BbIXOZ€e YCTPOWCTBE aHanoroBoro Tuna.

3.2.3.3 Pexum peructparopa

Mpn pabote B pexume peructpaTtopa J1Y cpaBHMBaeT MOAaHHYI Ha €ro BXOA4 BENUYMHY C
3adaHHbIMM B napameTpax Al-3 n Al-4 3HaveHUsSMU W BblAaeT Ha COOTBETCTBYIOLLEE BbIXO4HOE
YCTPOWCTBO aHamnoroBblid curHan B Buae Toka oT 4 o 20 MA, KOTOpbIi MOXHO nodaBaTb Ha
camonwucel, Unu gpyroe peructpupyiollee ycTpoicTso. MNpuHUMN hopMrMpOoBaHna Toka perncrpauunm
nokasaH Ha pucyHke 3.14. [pu pabote B 3TOM pexuMMe HeoBXOOMMO YCTaHOBWTL HWXHWIA npeden
[OvanasoHa permcTpaumm u BenNnyuHy BCero ananasoHa pervctpauuy ans 1Y B napametpax A1-3 n Al-4.

PucyHok 3.14 — MpuHumn hopMMpOBaHMA TOKa perucTpaumu
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BHumanue! B pexume peructpatopa JIY moxeT paboTaTb TONbKO MpW YCTAHOBIIEHHOM Ha
Bbixoge BY aHanorosoro tuna.

3.2.4 Bngbl BbIXOAHbIX YCTPOMNCTB

BbixofHble ycTpoUCTBa nNpeAHasHayYeHbl Ans nepeaady BbIXOQHOMO YMNpaBrsOWEro curHana Ha
VCNOMHUTENbHbIE MEXaAHWU3MbI.

Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexHun b.

BY MoryT ObITb ABYX BUAOB: AUCKPETHbIE U aHANOroBbIe.

BHumaHue! BHe 3aBucumoctn oT Bmaa, nwoboe BbIXOAHOE YCTPOMCTBO rarbBaHUYECKu
M30MMPOBAHO OT U3MEPUTENBHOrO 6roka (3a ucknoyeHnem Beixoaa T).

OuckpeTtHoe BY — anektpomarHuTHOe perne, TpaH3UCTOpHasi onTtonapa, OMNTOCUMWUCTOP —
ncnonb3yeTcs Ans ynpaBrneHus (BKMHOYEHUS/BbIKIIOYEHUS)) Harpy3kon nmbo HenocpeacTBeHHO, Nnbo
yepe3 Gornee MOLUHblE yMpaBrsioLMe 3MEeMEHTbl, TakMe Kak nyckaTenu, TBepAoTesflbHble perne,
TUPUCTOPbI UNN CUMUCTOPBI.

AnekTpomarHutHoe pene (Bbixoa P) npegHasHaueHo ANs KOMMyTauuu CUIOBbIX Lienen
HanpsbkeHveMm He Gonee 250 B 1 paboymm Tokom He Gornee 8 A.

TpaH3ucTopHass ontonapa (Bbixog K) npumeHsieTcsi, kak mnpaBuno, Ans ynpasreHus
HM3KOBONbTHbLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHune Bbixoga 13 CTposi
TpaH3ucTopa M3-3a OGOMbLIOro TOKA CaMOWHAYKUMWM napannenbHo o0OMOTke BHeLHero pene
Heobxoaumo yctaHasnmeaTtb avog VD1 (cMm. pucyHok B.2).

TpaH3ucTopHbIN KMoy (Bbixoa T) npegHasHaveH AN NPsIMOro MoAkmnodeHus k npubopy B
Ka4yecTBe Harpysku TBepAoTenbHOro perne (BbIXo4HOe HanpsikeHue oT 4 Ao 6 B, NoCTOsiHHBIN TOK He
bonee 25 mMA).

BHumaHue! MakcmmanbHas anvHa coeanHUTENbHOro kabenst mexay npubopom ¢ Bbixogom T u
TBEPAOTENMbHBLIM pene He AOoMKHa NpeBbiwaTh 3 M.
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OnTtocumucTop (BbIxoA C) nmeeT BHYTPEHHIOIO CXeMy nepexoAa Yepes HOMb U BKIoYaeTcs B
Lenb ynpasneHns MOLLHOMO CUMUCTOPa UMK Napbl BCTPEYHO-NapannenbHO BKIOYEHHbIX TUPUCTOPOB
yepes orpaHuumBarowmn pesuctop R1 (cm. pucyHok B.3). BenuumHa conpoTtuBneHus pesuctopa
onpefensieT ToK ynpaeneHusi cummnctopa. HarpysouHasi cCnocobHOCTb Bbixoda — TOK He 6onee 50 MA
npv nepemMeHHoM HanpsixeHun He 6onee 250 B.

[nsa npegoTepalleHus npobos TUPUCTOPOB U3-3a BbICOKOBOSIbTHBIX CKAYKOB HaNpsiXXeHus B ceTn
K MX BbIBOAAM pekoMeHAayeTcs nogkntoyats dpuneTpytowyto RC yenouky (R2C1).

Tpu ontocummuctopa (Bbixoh C3) no pabounm napameTpam aHamoruyHel Bbixogdy C wu
npegHasHayeHbl Ans ynpasneHns TpexdasHon Harpy3kown (CM. pucyHok B.5).

AHnanoroBoe BY npepacraensiet cobor uudpo-aHanoroBbii npeocbpasoBaTenb, NO3BONSALNN
hopmrpoBaTh aHaNOroBbIi CUrHaM NOCTOSIHHOIO TOKa UMW HaMpPsHKEHNS.

®dopmupoBaTenb TOKOBOro curHana (Bbixoa W) npeobpasdyeT Ha akTMBHOW Harpyske RH
3HaveHve Ha Bbixoe J1Y B ToKoBbIV curHan ot 4 go 20 MA (cM. pucyHok 3.15).

PucyHok 3.15

Ons pa6boTtbl BY Heobxooumo Mcnonb3oBaTb BHELUHWN UCTOYMHUMK MUTAHUSA MOCTOSIHHOTO TOKa.
ConpoTuBrneHve HarpyskM RH 3aBUCUT OT HanpshKeHust UCTOYHMKa nuTaHus Up n BbiOMpaeTcs u3
rpachuka (cm. pucyHok 3.16). B Tom cnyvae, ecnv ons uUaMepeHus TOKOBOrO CUrHama ucnonb3yeTcs
U3MEPUTENbHBLIA LWYHT Ry M €ro HOMMHan MeHblue HeoOGXOAMMOro COMPOTUBIIEHUSI HArpy3ku, TO
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ncnonb3yetcsl  [0GaBOYHBIN  OrpaHuMYMBaOWLMA  pe3ncTop  Rorp, COMPOTMBNEHME  KOTOPOrO
BbIYMCNAETCA U3 COOTHOLLEHMS:
Rorp = RH — Ru.
TunoBble cooTHowweHns: Un =12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Owm,
(Rv =100 Om, Rorp = 620 Om).
BHumaHue!

1 HanpsixeHue nctovHnka nutannsa LIAM He gormkHo 6biTe 6onee 30 B.

2 B kayecTBe BHELUHEr0 MCTOYHMKA MUTaHUS MOXET OblTb UCMOMb30BaH BCTPOEHHLIN B npubop
WUCTOYHMK 24 B.

3 JonyckaeTca npvMeHeHMEe pe3ucTopa C BENWYMHOM COMPOTUBIIEHMS, OTNMYaloLlencss OoT
paccuuTaHHol He Gonee Yem Ha £ 10%.

PucyHok 3.16
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®dopmMmupoBaTtenb cUrHarna NOCTOAHHOroO HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHune Ha
BbIxoge B curHan HanpshkeHusi ot 0 go 10 B. ConpotueneHune Harpy3ku RH, nogkniodyaemown k LIATT,
[OMKHO ObITb B AnanasoHe oT 2 Ao 10 kOwm.

[na nuTaHus Bbixoda BO3MOXHO UCMOSb30BaHNE BCTPOEHHOIO MCTOYHMKA NUTaHns 24 B.

BHumanue! HanpsxkeHue uctoynvka nutanmsa LIAM He gomkHo npesbiwats 30 B.

AHanorosoe BY npubopa MOXHO ucnonb3oBaTb AN perynupoBaHus no [1-3akoHy. B aTtom
criyqyae npubop AormkeH paboTaTb COBMECTHO C 3MEKTPOHHBIM PEerynsTopoM MOLLHOCTU, HampuMmep,
6nokoM ynpaBneHusi cunosbiMuM Tupuctopamu BYCT npoussoactea OBEH. Cxema nogkntoyeHwus
npubopa k BYCT nokasaHa Ha pucyHke 3.17.

PucyHok 3.17
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4 Mepbl 6e3onacHocTH

4.1 Mo cnocoby 3almTbl OT NOPaXEHUs ANEeKTPUYECKMM TOKOM nNpmbop cooTBeTCTBYeT knaccy I
no MOCT 12.2.007.0.

4.2 K akcnnyaTaumn, TexobcnyxuBaHuio npubopa [OMKHBI [onyckaTbCA nuvua, W3yvuBluve
npasuna sKcnnyartaumu, npoweawme obyyeHne n nNpoBepKy 3HaHUMA NO BOMPOCaM OXpaHbl Tpyaa B
COOTBETCTBMM C «TuUMOBbIM MonioxXeHnem 06 o0OyyeHnn no BoOMpOcaM OXpaHbl  TpyAa»
(HNAOM 0.00-4.12) u umetowme rpynny gonycka He Hwxke |l cormacHo «[lpaBunam 6Ge3onacHoin
aKcnnyatauum anekTpoyctaHoBok notpebutener» (HMAOIMM 40.1-1.21).

4.3 He ponyckaeTcs nonafjaHve BrarM Ha KOHTAKTbl BbIXOAHOTMO pa3beMa W BHYTPEHHMEe
3MeKTpoanemMeHTbl npubopa.

4.4 3anpelyaeTtca ucnonb3oBaHWe npubopa B arpeccuBHbIX cpegax C cogepXaHnem B
aTMocdepe KMCNOoT, Lenoyen, Macen u T. n.

4.5 3anpelyaeTca NpoBoAWTb Miobble NOAKMIOYEHNS K Npubopy 1 paboTbl NO ero TeXHNYEecKoMy
06CNyXMBaHMIO MPU BKMIOYEHHOM MWUTAHUM, T.K. Ha OTKPbITbIX KOHTaKTax KnemmHuka npubopa
NpUCYTCTBYET HanpshkeHwe BenuunHon o 250 B.

4.6 MNpu npoBeaeHNN TekyLLero peMoHTa Heobxoammo cobnoaaTh ykasaHus mep 6esonacHocTy,
HacTtosuiero P3.

4.7 PemoHT npubopa npousBOAWUTCA Ha MPeanpusTUU-U3roToBUTENE B 3aBOACKMX YCMOBUSX C
NPUMEHEHNEM creumnanbHOW CTEHA0BOW annapaTypbl.
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5 MoHTax npubopa Ha 06bLeKTe U NOAroTOBKa K paboTte
B pasgene onucbiBaloTCA MOHTaX, KpenneHne u nogkntodeHne npmbopa.

5.1 MoHTax npnbopa
5.1.1 YcTaHOBKa Npu6opoB HAaCTEeHHOro UCNOJTHEHUs

[nsa yctaHoBKM NprBGOPOB HACTEHHOrO UCMOMHEHNS CrieayeT BbINOMHUTL crieaytoLue AecTBuS.

1) 3akpenuTb KPOHLITENH Tpems BUHTaMu M4 x 20 Ha NOBEPXHOCTW, NpefHa3HaAYeHHOW ANns
ycTaHoBKu npubopa (cm. MpunoxeHne A u pucyHok 5.1, a).

MpumeyaHne — BUHTBI ANt KPENNEHNS KPOHLITEVHA HE BXOASIT B KOMMNIIEKT NMOCTaBKW.

2) 3auennTb KpenexHbIA Yronok Ha 3agHen CTeHke npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa

(pucyHok 5.1, 6)
3) MpukpenuTb NPUBOP K KPOHLITENHY BUHTOM M4 x 35 13 komnnekTa noctaBku (pUcyHok 5.1, 8).

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

[ns yctaHOBKM NpUBOPOB LLMTOBOrO UCMOSNTHEHUS CreAyeT BbiNONHUTL criedyowmne 4encTBus.

1) |_|O,D,FOTOBI/ITI: Ha WuTe ynpaBneHna MecTo AnA YCTaHOBKU np|/|60pa B COOTBETCTBUU C
MpunoxeHunem A.

2) YcraHoBWUTbL NpubOp Ha LWMTe ynpaBneHWsi, UCMOMNb3ys AN €ro KpenneHus MOHTaXHble
AJIeMeHTbl, BXoadLwmne B KOMMMEKT NOCTaBKkn npvl60pa.

3) BcraBuTb npubop B cnewumanbHO NOAroTOBMEHHOE OTBEPCTUE HA NULEBOW NaHenu wurta (cwm.

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

(pucyHok 5.2, 6).
5) 3aBepHyTb BUHTHI M4 x 35 u3 komnneKkTa NocTaBky B OTBEPCTUSX Kaxaoro dukcaTopa Tak,
4YTOOLI NPMBOP 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 BbINOMHWUTE —creayolime
OencTBus.

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

2) YctaHoBuTb npubop Ha DIN-peliky B COOTBETCTBMU C PUCYHKOM 5.3.

3) C ycunvem npupasute npubop k DIN-perike B HanpaBreHun, noka3aHHOM CTPErnkon, A0
bmKcaLumn 3aLLenku.

PucyHok 5.3 — MoHTax npu6opa c kpenneHunem Ha DIN-peiiky
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5.2 MOHTaX BHELWHUX CBA3en
5.2.1 O6wue TpeboBaHuA

Mpu MmoHTaxe pekomeHayeTcst cobnoaaTh crieayroLme TpeboBaHus.
1) lNopknioveHne npubopa cregyeT nNpou3BoAMTb K ceTeBomy duaepy 220 B 50y, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOIMO CUIIOBOro obopyaoBaHusi. Bo BHelHel uenu
pEKOMEHAYETCA YCTaHOBUTb BbIKMOYATENb NUTaHWS, obecneuymBaloLuii OTKMYEHNe npubopa oT
CeTUn 1 Nnaekue npegoxpaHuTeny Ha Tok 0,5 A.

2) Cxembl

noaKnK4vYeHnsa [OatyvynkoB K npw6opaM Pa3nnUYHbIX NCNOSTHEHWI npueedeHbl B

Mpunoxexun B. MNMapameTpbl NMMHUK coeanHeHNs npubopa ¢ AaTyumkoM npuBeaeHsl B Tabnuue 5.1.

Tabnuua 5.1 — MNapamMeTpbl NIMHUKM CBA3M NpUbOpa ¢ AaTYMKaMm

Twvn paTtumka OnuHa NUHUN, M, ConpotusnexHue McnonHeHune nuHumn
He 6onee nuHuu, Om, He Gonee
TpexnpoBogHas,
TepwonpoGpasosarene 100 15,0 npoBoAa paBHOWM ANWHbI
COMPOTUBIEHNUS N CEUEHMST
TepMoanekTpoaHbIN
Mpeobpa3zoBaTtenb 5 20 100 xaGens
TEPMO3EKTPUYECKNI (KOMMEHCALMOHHBIN)
YHADUUNPOBAHHbIA 100 100 [ByxnpoBogHas
CUrHamn NoCcTOsIHHOTO TOKa
YHUPUUMPOBaAHHbI
CcuUrHan HanpsKeHus 100 5,0 [ByxnpoBogHas

NOCTOAHHOIO TOKa
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3) BcTpoeHHbIi B npubop WCTOYHMK MOCTOSIHHOrO Hanpshkenusa (24,0 £2,4) B  cnepyet
1cnonb3oBaTh AN MUTAHWA aKTUBHBIX A4aTYMKOB C aHaroroBbiM BbIXOAOM WIN aHANOroBbIX BbIXOLOB
npubopa (n. 3.2.4).

BHumaHue! He ponyckaeTca nofkrnioyYeHne K BCTPOEHHOMY B I'Ipl/I60p NCTOYHUKY HanpsaxeHua
24 B OAHOBpPEMEHHO aHanoroBbiX BXO40B 1 BbIXOOO0B.

5.2.2 YKka3aHuUsl N0 MOHTaxy

PekomeHaaLmmn no opraHnsaumMn MoHTaxa crnegytoLume.

MoaroToBuTb Kabenu Ans coeAuMHeHUs Npubopa C AATYMKOM, @ Takke C UCTOYHUKOM MUTaHus!
220 B 50 Iy,

[Ons obecnevyeHns HaOEXHOCTU SMEKTPUYECKUX COEAMHEHUI PEKOMEHAYeTCsi WUCMonb3oBaTb
Kabenu MegHble MHOTOXWIbHbIE, KOHLbl KOTOpbIX Mepen MOAKIYEHWEM CriefyeT TlaTernbHO
3a4YMCTUTb U 3anyanTb. 3a4nCTKy Xun kabenen HeobXo0AMMO BbIMONHSATE C TAKUM PacyeToM, YTODbI X
OrorneHHble KOHLbI Mocre MoAKMoYeHWs K Mpubopy He BbICTyNanu 3a npeaensl knemmHuka. CeveHne
*un kabernemn 4OMmKHO BbiTb He Gonee 1 MMP.

B kopnycax HacTEHHOro KpernmneHWst KOHUYECKMe 4acTu YMNIOTHAKLWMX BTYMNOK Cpe3aTb Takum
o6pa3om, 4ToObl BTyNKa NAOTHO Npunerana K noBepxHocTy kabens.

Mpumeyanuna

1 KabenbHble BbiBOAbI MNpubopa paccuynTaHbl Ha MOAKMYeHue Kabenew C  HapyXHbIM
anameTpom ot 6 0o 12 mm.

2 [Ina ymeHbLUEHWs1 TPEHUSI MeXay Pe3VHOBOW NMOBEPXHOCTbIO BTYIKM U kabens pekoMeHayeTcs
NPUMEHSITb TanbK, Kpaxman v T.4.

Mpun npoknaake kabenen cnegyeT BbAENUTb IMHUM CBA3U, COEAMHSOLWME NpUbOop C 4aTYMKOM B
CaMOCTOATENbHY Tpaccy (UM HECKONbKO Tpacc), pacrnonaras ee (Mnu KUx) OTAENbHO OT CUMOBbIX
kabenew, a Takke oT kabenewn, co3aatoLLMX BbICOKOHYACTOTHLIE Y UMMYSIbCHbIE MOMEXM.
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BHumaHue! [ns 3awmTbl BXOAOB MNpuGopa OT BWUSIHUS MPOMBILUIIEHHBIX 31EKTPOMAarHUTHbBIX
MoMeXx INIMHUM CBSA3W npubopa ¢ AaTYMKOM criefyeT aKpaHupoBaTb. B kauecTBe akpaHOB MoOryT GbiTb
MCMONb30BaHbl KaK crneuuanbHble Kabenu ¢ SKPaHMPYIOLUMMU ONMeTkamu, Tak W 3a3eMIEHHble
cTanbHble TPyObl Noaxoasilero anameTpa. JkpaHbl kabenen ¢ akpaHUPYOLLMMK onneTkamu cneayet
MOAKMOUNTb K 323EMIIEHHOMY KOHTaKTY B LUMTE YNpaBneHus.

5.3 NMoagkntoyeHmne npubopa

CoeaunHeHne npubopa C WMCTOMHUMKOM nNUTaHWs (CeTbito) M AaTyMkamMu Npou3BOAUTCS MO
COOTBETCTBYIOLMM CXemaMm, npveedeHHbIM B lNpunoxenun b, ¢ cobriogeHnem M3NOXEHHON Huxe
nocnefoBaTenbHOCTN AENCTBUN:

—  MOAKMIOYMTb NPUBOP K UCTOYHUKY NMUTAHWUS;

— nopatb nuTaHWe, BbLICTaBUTb KOAblI TWNa pJdaTtumka u pexumbl paboTel J1Y, a Takke
HeobxoauMmble ycTaBku perynmposaHnus (cM. Mpunoxexne B), 3aTem CHATL NUTaHwue;

—  MOAKMIOYMTb NIUHUIO CBSI3W «Npubop — AaTuuk» K NepBvYHOMY npeobpasoBaTento u Bxody
npubopa;

—  MOAKMIOYMTb FIMHWIO CBA3N «MPMBOP — Harpyska» K MCMOMHUTENIbHOMY MeXaHW3My Wnu
pervucTpaTopy u Bbixody npubopa.

BHumanue! [ns 3awuTbl BXOAHbIX LUene npubopa OT BO3MOXHOrO npobos 3apsgamu
CTaTMYeCcKOro 3NeKTPUYEeCTBa, HaKOMMEHHOrO0 Ha fUHUAX CBA3W «npubop — AatyvMk» nepep
NOAKMIOYEHNEM K KMEMMHUKY npubopa, ux Xunbl criegyeT Ha BpeMs oT 1 4o 2 C COeANHUTb C BUHTOM
3a3eMIIeHust WuTa.
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Mocne nogayn HanpskeHWsA nuTaHusa Npubop nepexoamt B pexum «PABOTA» (cm. n. 6.1). Mpn
MCNPaBHOCTU JdaTyuka W NMUHUM CBA3M Ha UMPOBOM noKasbiBalolleM YCTpOWCTBe oTobpasuTcs
Tekyllee 3HaYeHe n3mepsieMol BeNuynHbl. Ecnn nokasaHus npubopa He COOTBETCTBYIOT pearnibHOMY
3HaYeHWI0 M3MEePSIEMON BeNUYMNHbI, He0BXOAMMO MPOBEPUTL MCMPaBHOCTb AAaT4MKa M LENOCTHOCTb
NMHUM CBSI3M, a TakXke NPaBUNbHOCTb UX NOAKMIOYEHMNS.

BHumaHue! 1 Mpu npoBepke UCMPaBHOCTM AaTyvka M JIMHUKM CBS3U HEoBXOAMMO OTKIHYUTbL
npubop OT ceTu nuTaHusA. Bo wusbexaHue Bbixoga npubopa M3 CTPos Npu MNpPOBEpPKe CBA3en
HeobXoaMMO UCMONb30BaTb M3MepPUTENbHbIE YCTPOMCTBA C HanpsKeHnem nutaHus He Gonee 4,5 B,
npu 6onee BbLICOKMX HAMPSHKEHUAX MUTAHUS ITUX YCTPOWMCTB OTKMIOYEHWE [aTymka oT npubopa
obsizaTenbHo.

2 MNopknoyaTb akTMBHblE npeobpa3oBaTeny C BbIXOAHbIM CUrHaNMOM B BUAE MNOCTOSIHHOMO
HanpsbkeHns (-50,0.+50,0 MB unn 0...1,0 B) MOXHO HENocpeACTBEHHO K BXOAHbIM KOHTakTam
npubopa.

3 lMogknioyeHne npeobpasoBatenen ¢ Bbixogom B Buge Toka (0...5,0 MA, 0...20,0 MA unn
4,0...20,0 MA) — TOMbKO MNOCMEe YCTaHOBKM LUYHTUPYLOLEro pe3uctopa conpoTtusneHnem 50,0 Om
(monyck He Gonee 0,1 %), NOAKMOYEHME KOTOPOro HEOOGXOAMMO MNPOWU3BOAUTL B COOTBETCTBUM C
pvicyHkoMm 5.4,6, T.e. BbIBOA pe3ncTopa AOSMKEH 3aBOAUTLCS C TOW XK€ CTOPOHbI BUHTOBOW KNEMMbI, YTO
1 nposof OT Aartyuka. Mpu ucnonb3oBaHun nposoda ceveHvem Goree 0,35 MM KoHeL, MpoBoAa M
BbIBOJ pe3ucTtopa He06XOAMMO CKpyYMBaTb UK CNasiThb.
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PucyHok 5.4

BaxHo! HeBbinonHeHve aToro Tpe6OBaHVIF| MOXEeT NMpuBeCTU K nponagaHuUio KOHTakTa Mexay
BbIBOAOM pe3NCTOpPa U KnemMmmbl, YTO NoBJievYeT noBpexaeHne sxoga an60pa.

5.4 «BbicTpasa» 3ameHa npubopa (Tonbko AnAa npubopa B kopnyce LLI11)

KoHcTpykums knemm npubopa, BbinonHeHHoro B kopnyce L11, nossonseT ocywecTBUTb
onepaTvBHYI0 3ameHy npubopa 6e3 AeMOoHTaXa MNOAKMIOYEHHBIX K HEeMYy BHELUHUX IMHWUA CBS3W.
MocnepoBaTenbHOCTL 3aMeHbl Mpubopa crneayoLas:

1) obecTounBaloTCA BCE NIMHUM CBSI3W, NOAXOASLLME K MPMBOPY, B T.4. NIUHAN NUTaHUS;

2)  BbIBMHYMBAIOTCH KPEMEXHbIE BUHTHI (ABa) MO KpasiM KIMEMMHOW KONOAKM npnbopa;

3) cbemHas YacTb KOMoAKW oTAenseTcs oT npubopa BMecTe C MOAKMIOYEHHbIMU BHELLIHUMU
NUHUAMW CBA3W NPWU MOMOLLM OTBEPTKM WM APYroro MoAaxoAsilero MHCTPyMeHTa (oTcoeauHeHue
KIEMMHOW KOMNOAKWN NPEeACTaBMNEHO Ha pUCyHke 5.5);

4) npubop BbIHUMAETCA M3 LUTA, @ Ha ero MecTo yCTaHaBNMBaeTCs ApYrovi C NpeaBapuTeNibHO
yAaneHHoW pa3beMHON YacTblo KIemmM;

5) K ycTaHOBMeHHOMY Npubopy MOACOEAMNHSETCA pasbeMHasi YacTb KIeMM C MOAKITIOYEHHbIMU
BHELLUHUMM NIMHUSIMW CBSI3W;

6) 3aBMHYMBAIOTCA KPENEXHbIe BUHTBI KITEMMHOWN KONOAKW.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npu6opa
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6 Pexxumbl paboTbl npubopa

Mpubop MoXeT YHKUMOHMPOBATL B OAHOM U3 AByX pexumoB: «PABOTA» wunu
«MPOrPAMMNPOBAHWE .

6.1 Pexxum «<PABOTA»

Pexum «PABOTA» sIBNSieTCA OCHOBHbIM 3KCMIyaTalUMOHHBIM PEXMMOM, B KOTOpbIA Mpubop
aBTOMAaTWMYECKM BXOAUT MpY BKMHOYEHUM NUTAHUS. B AaHHOM pexumMe npousBoAUTCS ONpoC BXOOHOMO
AaTyMka C BbIYMCMEHVMEM MO MOSTYYEHHbIM AAHHBIM TEKYLUMX 3HaYeHUn U3MepsieMoVi BENMUYUHBI U
oToBpaxKeHnem nx Ha L poBOM MOKa3bIBAOLWEM YCTPOWCTBE U Bblaayeil HeO6X0AMMbIX CUrHaNoB Ha
BbIXOOHOE YCTPONCTBO.

B npouecce paboTbl mpuGop KOHTPONMMPYET WCMPaBHOCTb BXOAHOrO AdaTyMka W, B cryvae
BO3HWKHOBEHWS aBapuu Mo BXoay, CUrHanusmpyet o6 3ToM MuraHvem ceetoamoga «I» u BbIBOAOM Ha
LUMpoBOM NOKa3bIBaKOLWEM YCTPOWCTBE COOOLLEHNS, COOTBETCTBYIOLLErO aBapuUMHOW cutyauum (CMm.
Mpunoxenwne [1). PaboTa BbIXO4HOrO YCTPOWCTBA Npu 3TOM briokupyeTcs (nepeBoamTcs B 6esonacHoe
cocTosiHMe, onpeferneHHoe B napameTpe Al-9). ABapuiiHas cuTyauusi BO3HUKaeT Mpu BbIXOAe
N3MepseMon BENNYMHBI 32 JOMYCTUMbIN AMana3oH KOHTpons (cMm. Tabnuuy 2.2) unu npu Bbixoge u3
cTpos Aatyvka (06pbIB MM KOPOTKOE 3aMblkaHue TepmonpeobpasoBaTtenei ConpoTuBNEHNs, 06pbIB
TEPMO3rieKTp1yecKoro npeobpasoBaTens unv yHUULMPOBaHHOrO AaTyuka).

BHumanue! lMpunbop nHonumpyert:

—  TemnepaTypy «XONOQHOro crasi» — B Cry4yae KOPOTKOro 3aMblKaHWsi TEPMOJNEKTPUYECKOrO
npeobpasoBarens;

—  3HauyeHMWe HWXHEero npegena avanasoHa — B CllyYyae KOpOTKOro 3amblkaHusi 4atymkoB oT 0
0o 1B, ot 0105 MA, ot 0 go 20 MA 1 obpbiBa gatumkoB oT 0 4o 5 MA, o1 0 o 20 MA;

—  3HauveHuWe cepefyuHbl AMana3oHa — B Cllyyae KOpPOTKOro 3amblkaHUs Aatymka oT MuHyc 50 o
50 mB.
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B pexume «PABOTA» npubop ynpaBnseT BHELWHWM WCMNOMHUTENbHBIM YCTPOWCTBOM B
COOTBETCTBUM C 3adaHHbIM pexumom paboTbl JIY (n. 3.2.3). BusyanbHbili kOHTponb 3a paboTtoin
BbIXOZHOTO YCTPOWCTBA AUCKPETHOrO TUMa MOXET OCYLLECTBISTLCS OnepaTtopom no ceetoauoay «K».
3acBeTka CBeTOAMOAA CUrHanmu3MpyeT O MepeBofe JTOrMYeckoro YCTPOMCTBA M CBA3AHHOTO C HUM
BbIxoaa B cocTosiHne «BKIMKOYEHO», a raweHune — B coctosiHne «OTKITFOYEHO».

BHumaHume! Mpu ncnonbsoBaHum aHanoroeoro Beixoga (BY Buga W unu Y) ceetogmon «K» He
3a4eNncTBoBaH.

6.2 Pexxum «MPOrPAMMUPOBAHMUE>»

Pexum  «[MPOTPAMMUPOBAHWME»  npegHasHadyeH Ans 3agaHus M 3anucn B
3HeproHesaBUCKMMYI0 NamaTb npubopa TpebyeMbix nNpu  3aKcnnyaTauuyM  nporpaMMupyembix
napameTpoB. 3afaHHble 3HAYEHUs1 NapameTpPOB COXPaHATCS B NamMaTv npubopa npu BbIKMOYEHUN
nUTaHus.

MpumeyaHus

1 MNpu n3meHeHun 3HaveHun napameTpoB b1l-0 u bl-7 BbIXOAHOE YCTPOWCTBO NepeBOaUTCS B
6e3onacHoe cocTosiHMe, onpegeneHHoe napameTpom Al-9. [lpu pegakTMpoBaHuM  Opyrux
napameTpoB Npubop ocTaeTcsi B paboyeM COCTOSHUN.

2 3HayeHue napameTpa b1l-7 onpegensieT TOYHOCTb OTOOPaXeHUs MHAMKaUUM U MacluTabupyeT
3Ha4YeHus1 1 AnanasoHbl NapameTpoB Tya, Al-3, Al-4, b1-5 n b1-6. MacwrabupoBaHue BbII'IOJ'IHFleTCH
NyTEeM YMHOXEHMs! TeKyLLMX 3HaYeHWN YyKa3aHHbIX MapaMeTpoB Ha koadduumeHT 107, roe x —
3HayeHue napameTpa b1-7 (b2-7).

Ecrn B Teuenne 20 ¢ B pexume «[MPOTPAMMUWPOBAHWME» He npousBoauTcs onepauun ¢

KHOMkamu, npmbop aBToMaTnyeckn Bo3spatiaetcs B pexum «PABOTA».
B npubope yctaHOBNeHO ABa yPOBHSI MPOrpaMMUPOBaHUS.
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Ha nepBoM YypoOBHE OCYLLECTBMNSAETCA MPOCMOTP W W3MEHEHWEe 3Ha4YeHUn napameTpoB
perynupoeaHusa: ycTtaBku T U rucTepesnca. Bxopg Ha nepBblil ypoOBEHb MPOrpamMMUPOBaHMS

nPor,;
OCYLLECTBNSETCS KPATKOBPEMEHHBIM HaXKaTUeM Ha KHOTMKY [: MocnenosatenbHOCTb PaboThbl C
nprvBopoM Ha NEPBOM YPOBHE NPOrpaMMMpOBaHUs NpUBEAEHA Ha PUCYHKe 6.1.

PucyHok 6.1 — NocnegoBaTtenbHOCTb paboTkl ¢ NPMG60POM Ha NepBOM YpPOBHEe
nporpamMmMmupoBaHus
Ha BTOpoM ypoBHe mMporpaMmMMpoBaHNs OCYLLECTBNAETCA MPOCMOTP U  Heobxoaumoe
n3mMeHeHne YHKUMOHanNbHbIX nNapameTpoB npubopa. ®PyHKUMOHaNbHbe napameTpbl npubopa
pasgeneHbl Ha rpynnbl A 1 b. B rpynne A HaxogsATcs napameTpbl, onpegensolme fnornky paboTsbl
npubopa. B rpynne b — napameTpsbl, 0TBevaoLwme 3a HAaCTPOMKY U3MepuTenbHON YacTu npubopa.
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Moppo6Hoe onucaHve napameTpoB npveeaeHo B MpunoxeHun B.
Bxop Ha BTOpOii ypOBeHb MPOrpamMMMPOBAHUSI OCYLLECTBIISIETCS HaxaTueM U yAepXvBaHUEM

nPor,;
KHOMKM [: He meHee 3 c. lMocnepoBaTenbHOCTU MpoLedypbl NMporpaMMupoBaHusi npubopa Ha
BTOPOM ypOBHe Ansi 06eunx rpynn napaMeTpoB NpuBeAeHbl Ha pUcyHkax 6.2—6.4.

PucyHok 6.2 — NocnepoBaTenbLHOCTb paboTbl ¢ NPUGOPOM Ha BTOPOM YpOBHe
nporpamMmmupoBaHus
[Ons sawmTel napaMeTpoB OT HECaHKLMOHMPOBAHHOMO M3MEHeH!si pabounx pexmmos B npuéope
cnyxaT napameTpbl cekpeTHocT AO-O 1 b0-0, B KOTOpLIX YCTaHABNMBAETCS 3anpeT Ha U3MEHeHue
napaMeTpoB COOTBETCTBYIOLLEN IPYNMbl ¥ NapaMeTpoB perynupoBaHus. MNpu ycTaHoBNEHHOM 3anpeTe
paspellaeTcs TofbKo NMPOCMOTP paHee 3afaHHbIX 3HaYeHUn NapaMeTpoB STUX rpyn.
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[ocTyn K 3TM napameTpam CeKpeTHOCTU OCYLLECTBAETCA TONMbKO Yepes3 KOAbI:
—  AngA rpynnel napameTpos A koA goctyna 135;
—  ans rpynnel napameTpoB b kog goctyna 246.

BHumanume! [1ns Bo3BpaTa BCEX 3aBOACKMX YCTaHOBOK Heobxoanmo HabpaTb kog 118.

PucyHok 6.3 — NocnegoBaTtenbHOCTb paboTbl ¢ NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmmMmMpoBaHusA (4nsA rpynnbi napaMmeTpos A)
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PucyHok 6.4 — NocnegoBaTtenbHOCTb paboTbl ¢ NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmmMmMpoBaHuaA (4nA rpynnbi napaMmeTpos b)
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7 TexHU4yeckoe obcnyxmBaHue

7.1 O6wwue ykazaHus

TexHuueckoe obcnyxumsaHve npubopa NPOBOAUTCA HE pexe OAHOro pasa B LUeCTb MecsAueB U
COCTOMT B NPOBEpPKe KpensieHnst npubopa, BUHTOBLIX COEAMHEHWI, @ Takke yAaneHnu Nbinv 1 rpsasm ¢
KnemmHuka npubopa. Mpu BbINONHEHUN paboT Mo TexHn4eckomy obcnyxmBaHuio npubopa crnegyet
cobntoaaTte Mepbl 6e30MacHOCTU, M3NOXeHHble B pasaene 4.

7.2 NoBepka (kanubpoBka) npubopa

MoBepka (kannbpoBka) NpMOOPOB AOMKHA NPOM3BOAMTLCS HE PEeXe OAHOro pasa B ABa roga no
meTtoamke APAB.421210.001 MI1-2008. MeTtoauka noBepkn nocTaBnsieTca Mo TpeboBaHuio
3aKkasuuka.

7.3 OcTupoBka npubopa

BHumaHue! HOcTvpoBKy npubopa [AOSKHbI BbINOMHATH NMUA, MMEILIME COOTBETCTBYHLLYIO
kBanudukaumo n Heobxoammoe obopyaoBaHue.

[Nopsgok AeNCTBUI Npu OCTUPOBKE NpuBeaeH B MpunoxeHun XK.

53



8 MapkupoBka npubopa

Ha kaxgbii npubop HaHocATCS:
—  TOBapHbI 3HAK M HAMMEHOBaHWEe NPeANPUATUS-M3rOTOBUTENS;
—  HaMMmeHoBaHWe 1 ycrnoBHoe o6o3HayYeHne npubopa B COOTBETCTBUN C TY;
—  unsobpaxeHue 3Haka yTBepxaeHusi Tuna no ACTY 3400;
—  obo3HayeHne HanpsKeHUs M YacToTbl NMTaHUs, NoTpebnsemast MOLHOCTb;
—  obosHauyeHue cTeneHu 3awmTbl kopnyca no FOCT 14254;
—  rof Bbinycka;
—  MOpSAKOBbIV HOMep npubopa (LTpux-koa) ¢ nHopmaumen o npubope;
—  CcXema MOoAKMioYeHus:;
NOSICHAOLLME HaANWCH.

9 YnakoBka npubopa
YnakoBka npubopa npoussogutcs B cootBetctBum ¢ FOCT 23170 B noTpebutenbckyto Tapy,

BbIMOJTHEHHYIO U3 rodpuposaHHoro kaptoHa no FOCT 7376.
YnakoBka M3genuin npu nepecbinke novton no FOCT 9181

10 CBepeHusA o6 ytunusaumm

Mpnbop He copepxuT pAparmeTannoB. [lopsgok yTunusauuu onpeaensieT opraHu3auus,
akcnnyaTupytoLas npmbop.
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11 TpaHcnopTUpoBaHUe U XpaHeHue

TpaHcnopTupoBaHWe U  XpaHeHue npubOpPOB  MPOM3BOAMTCA  COrMacHo  TpeboBaHumn
FOCT 12.1.004, HAIMB A.01.001 n TEXHUYECKUX YCINOBUIA Ha U3genve.

Mpnbopbl TpaHCMOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe nioboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHbLIX CpeAcTBax [AOMKHO MPOM3BOAMTLCA COMMacHO npaswunam, [AEenCTBYIOLWMM  Ha
COOTBETCTBYIOLLMX Buaax TpaHcrnopTa.

YcnoBsus TpaHCMoOpTUMPOBaHUS [OSMKHbI cooTBeTcTBOBaTh ycrnoBusiM 5 nmo MOCT 15150 npum
Temnepartype oKpyxarLiero Bosgyxa ot MuHyc 25 go 55 °C c cobniogeHnem mep 3awimTbl OT yAapoB
1 BUbpauui.

MepeBo3ky NprBGOPOB OCYLLECTBMATL B TPAHCMOPTHON Tape NOLUTYYHO UMW B KOHTEHepax.

Ycnosua xpaHeHus npubopoB B Tape Ha Cknage M3rotoBuTens W notpebutens AOKHbl
cooTBeTcTBOBaTH Ycnosuam 1 no MOCT 15150. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATL arpeccuBHbIe
npumecwm.

Mpubopbl cnegyeT XpaHUTb Ha CTennaxax.

12 KomnnekTHoCTb

Mpubop 1w,
Macnopt 1wr.
PykoBoacTso no akcnnyatauum lwr.
[apaHTUHbIA TanoH 1w,
MNpumeuyanne — WsrotoBuTenb ocTaBnseT 3a cobOM NpaBO BHECEHUS [OMOSIHEHWA B

KOMMMEKTHOCTb M3aenusi. NonHas KOMMNNEKTHOCTb YKa3blBaeTCA B NacnopTe Ha I'Ipl/l60p.
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MpunoxeHne A
(cnpaBo4Hoe)

FaGapuTHbIe U YCTAaHOBOYHbIE YepPTeXu KopnycoB npubopa

PucyHok A.1 — Npubop HacTeHHoOro kpenneHus H
MpumeyaHue — BTynkn nogpesaTtb B COOTBETCTBUM C AUAMETPOM BBOAHOro kabens.
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PucyHok A.2 — Mpu6op wutoBoro kpennewus L1
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PucyHok A.3 — Mpu6op wmutoBoro kpennenus Lj11
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PucyHok A.4 — Mpu6op wutoBoro kpennewus L2
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PucyHok A.5 — Mpu6op ¢ kpenneHuem Ha DIN-penky
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MpunoxeHue b
(cnpaBou4Hoe)

CxeMbl noakno4veHns npmodopa

Ta6bnuua B.1 — HasHayeHne KOHTAKTOB KIIeMMHbIX KONOAOK NpuM6opoB HacTeHHoro H u
wuTtoBoro L1, L2 kpenneHumn

Howmep Ha3HaueHue Homep Ha3HaueHue
KOHTaKTa KOHTaKTa

1 Mutanune ~ 90...264 B nnu, 9 Bxopg 1-1
nnc nutanusa = 20...375 B

2 MNMutaHne ~ 90...264 B nnu, 10 Bxopg 1-2
MUWHYC nuTaHus = 20...375 B

3 Bbixog 1-1 11 Bxog 1-3

4 Bbixog 1-2 12

5 Bbixog 1-3 13 He ucnonb3yTcsa

6 Bbixoa 2-1 ana OBEH TPM1-X.Y.C3 14

7 Bbixog 2-2 ans OBEH TPM1-X.Y.C3 15 -24 B

8 Bbixoa 2-3 ana OBEH TPM1-X.Y.C3 16 +24 B
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Ta6bnuua B.2 — HasHayeHMe KOHTAKTOB KNeMMHbIX KONOAOK

npu6opa ¢ KpenneHuem Ha

DIN-penky
Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa

1 MutaHue ~ 90...264 B nnw, 9 +24 B
nntoc nutandus = 20...375 B

2 MutaHue ~ 90...264 B nnu, 10 -24B
MUHYyC nuTanus = 20...375 B

3 Bbixog 1-1 11

4 Bbixog 1-2 12 He ucnoneaytotcs

5 Bbixog 1-3 13

6 Bbixog 2-1 anss OBEH TPM1-X.Y.C3 14 Bxog 1-3

7 Bbixoa 2-2 ans OBEH TPM1-X.Y.C3 15 Bxon 1-2

8 Bbixoa 2-3 ansa OBEH TPM1-X.Y.C3 16 Bxog 1-1
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Ta6bnuua 5.3 — HasHayeHWe KOHTAKTOB KIeMMHOW KOnoAku npubopa B kopnyce 11

Howmep Ha3HayeHune Howmep Ha3HaueHune
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 1
nntoc nutadua = 20...375 B HE UCTIONb3YIOTCH
2 Mutanue ~ 90...264 B nnn, 12
MUWHYyC nuTanus = 20...375 B
3 He MCnonb3yTecs 13 Bxop 1-1
4 14 He ucnonb3yeTca
5 Bbixog 1-1 15 Bxopg 1-2
6 Bbixog 1-2 16 He ucnonb3yeTca
7 Bbixog 1-3 17 Bxoa 1-3
8 Bbixog 2-1 ans OBEH TPM1-X.Y.C3 18 He ucnonb3yeTcs
9 Bbixog 2-2 gna OBEH TPM1-X.Y.C3 19 -24 B
10 Bbixoa 2-3 gna OBEH TPM1-X.Y.C3 20 +24B

Ha pucyHkax B.1 — B.12 npuBeaeHbl cxembl MogknNoyYeHns npubopa.
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PucyHok B.1 — Cxema nopgkntoyeHust Harpy3ku  PucyHok B.2 — Cxema noaKno4eHns Harpysku
B BY Bupa P B BY Bupa K

PucyHok B.3 — Cxema noaknoyeHusi cunoBoro cumucropa k BY suga C
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PucyHok B.4 — Cxema noakntoveHus k BY Buaa C AByX TMPMCTOPOB, NOAKMIOYEHHbIX
BCTpPeYHO-napannensHo
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PucyHok B.5 — CxeMa noaknoyeHUsi Tpex CMMUCTOpHbIX onTonap (ana OBEH TPM1-X.Y.C3)
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PucyHok B.6 — Cxema nogknioyeHust Harpy3ku k BY Bupa U

PucyHok B.7 — Cxema noaKno4YeHUs Harpy3ku PucyHok B.8 — Cxema nogknitoueHus k BY
k BY tuna 'y Tvna T
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PucyHok B.9 — CxeMa nogkntoyeHus PucyHok B.10 — Cxema noaknto4eHus
Tepmonpeo6pa3oBaTtens CONPOTUBNEHUSA npeo6pa3oBaTensi TepMO3NEKTPUYECKOro

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

PucyHok B.11 — Cxema nogknioyeHus PucyHok B5.12 — Cxema nogknioueHus
aKTMBHOrO gaTyuKa ¢ BbIXOAOM B BuAe aKTMBHOrO gaTyuKa C BbIXOAOM B BuAe Toka
HanpskeHus oT MuHyc 50 go 50 mB ot 0 Ao 5 mA unu ot 0 go 20 MA
nnmot0pnolB wnu ot 4 go 20 mA
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Ta6nuua B.1 — MNepeveHb nporpaMmmmupyeMbIX napameTpoB

MpunoxeHue B
(cnpaBo4Hoe)

Mporpammupyembie napameTpbl

MNapameTp Honyctumbie TR — 3aBopackas 3HauyeHusA
O6o3HaueHne] Hassanue 3Ha4YeHus P ycTaHOBKa |nonb3oBaTtens
OCHOBHbIe NapaMeTpbl perynupoBaHus

*Tyct.  |[YcraBka ans oT —999 [ea .mam.] 30.0
perynupyemon 0o 9999
BENMYUHBI

*A McTepesnc ot 0 7o 9999 [ea .m3m.] 1.0

komnapaTopa
Mnn nonoca
nponopuunoHanb-|
HOCTM

M-perynstopa
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MpoaomkeHune Tabnuubl B.1

-obpasHas

XapakTepucTtuka

70

MapameTp DonycTumbie 3aBoackasi| 3HauveHus
KommeHTapuu
OGo3Hauenne] HassaHue 3Ha4YeHus ycTaHOBKa | monb3oBaTtensi
pynna A. NapameTpbl, onvucbiBaKoLWme NOruky paborsl npubopa
A0-0 MapameTp 01 Pa3peLueHo n3ameHaTb 01
CekpeTHOCTM napameTpbl perynmpo-
nns rpynnbl A BaHWs 1 NapameTpbl
rpynnbl A
02 [BanpeLleHo n3MeHATb
napamMeTpbl rpynnbl A,
Npy 3TOM BO3MOXHO
M3MeHATbL NapameTpsbl
perynvpoBaHus
03 [BanpeLleHo n3MeHsATb
napameTpbl rpynnbl A, a
TakKe napameTpbl
perynvpoBaHus
Al-1 Pexum oFF BbIKITHO4EHO
paboTbl JTY 01 YCTpONCTBO CpaBHEHUS:
npsiMoi rmctepesunc
(anst HarpeBaTtens)
02 YCTpONCTBO CpaBHEHMS: 04
lo6paTHbIN rMcTepesnc
(onst oxnaguTens)
03 YCTPONCTBO CpaBHEHMS:




MpoaomkeHune Tabnuubl B.1

71

MapameTp Ddonyctumbie K 3aBopackasi| 3HauyeHus
OMMeHTapu1
O603HaueHne] Hassanue 3Ha4eHus yCTaHOBKa |nornb3oBarens
04 [YCTpOWCTBO CpaBHEHUS:
U-obpasHas
XapakTepucTuka
05 -perynsatop: npsiMo
NPOMOPLMOHAnbHbIN 3aKOH
(HarpeBaTenb)
06 M-perynsaTop: o6paTHO
NPOMOPLMOHANbHbIN 3aKOH
(oxnagutens)
07 Peructpatop
*Al-3 HXHUI oT —999 MokasaHune npubopa, 0.0
npegen 0o 9999 cooTBeTcTBYIOLEe 0.0,
perucTpaumu [PaBHO BeNuYMHe ToKa
inna Yy pernctpaumm 4 MA npm
paboTe npubopa B pexume
M3mepuTenb-perucTpaTop
*Al-4 BepxHuii oT —999 100.0
npegen 0o 9999
perucTpaumu
\Iana Ny




MpoaomkeHune Tabnuubl B.1

MapameTp Donyctumbie K 3aBopckas 3HaueHust
OMMeHTapu1
O603HaueHne  HasBaHue 3HaYeHus ycTaHOBKa | nonb3oBartensi
Al-5 Banepxka ot 0 oo 99 [c] 0
BKItoYeHus BY
Al-6  [3agepxka Bbl- ot 07099 [c] 0
KntoyeHus BY
Al-7 MuHumanbHoe | ot 0 go 1000 [c] 0
BpeMsi Haxo-
bkaoeHust BY Bo
BKITHOYEHHOM
cocTosiHUM
A1-8 MuHumarnsHoe | ot 0 go 1000 [c] 0
BpeMsi Haxo-
bkoeHust BY B
BbIKITIOYEHHOM
cocTosiHUM
Al-9 CocrosiHue BY oFF BbIKITHOYEH oFF
npv (0 % moLyHoCcTH )
HencnpaBHOCTM on BKIIOYEH
(100 % moLuHoCTH )
Fpynna b. MapamMeTpbl, onucbiBaome U3MEPEHNUSI U MHAUKaLUIO
b0-0 MapameTp 01 pa3peLleHo N3MeHATb 01
cekpeTHoCTH paboyne napameTpbl
\nna rpynnel B 02 3anpeLLeHo N3MeHsTb
paboune napameTpsbl
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MpoaomkeHune Tabnuubl B.1

MapameTp Ddonyctumbie K 3aBoackas 3HauyeHus
OMMeHTapumn
O603Ha4eHne| HasBaHue | 3Ha4yeHusA yCTaHOBKa | nornb3oBaTesns
b1-0 Kop tvna 01 50M Wigo = 1,4260 01

aaTtyuvka 09 50M W]_oo = 1,4280
07 500 W00 = 1,3850
08 5011 Wi = 1,3910
00 100M Wi = 1,4260
14 100M Wi = 1,4280
02 10001 Wi = 1,3850
03 1000 Wy = 1,3910
29 100H W10 = 1,6170
30 500M Wi = 1,4260
31 500M WlOO = 1,4280
32 5000 Wig0 = 1,3850
33 5000 Wig0 = 1,3910
34 500H W00 =1,6170
35 1000M Wi = 1,4260
36 1000M WlOO = 1,4280
37 10000 W10 = 1,3850
38 100001 Wi = 1,3910
39 1000H WlOO = 1,6170
15 TCM c Ro =53 n Wigo =1,4260
04 [TXK (L)
20 KK (J)
19 THH (N)
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MpoaomkeHune Tabnuubl B.1

MapameTp Donyctumbie K 3aBoackas 3HauyeHus
OMMeHTapumn
O603HaueHne HasBaHue 3HaYeHus ycTaHOBKa | nonb3oBartensi
05 TXA (K)
17 Tnn(s)
18 TN (R)
16 [TMP (B)
21 [TBP (A-1)
22 [TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 [Tok oT 0 go 5 MA
11 Tok o1 0 oo 20 MA
10 Tok oT 4 0o 20 MA
06 HanpseHue ot -50
\no 50 mB
13 HanpsikeHue ot 0 o
1B
oFF BLIKNIOYEH
b1l-1 Koppekuus oT -50.0 go |CymmupyeTcs ¢ 0.0
l«COBUI Xapak- 50.0 M3MepeHHbIM
TEPUCTUKIN 3HaYeHrem
b1-2 Koppekuus oT1 0.900 [/3mepeHHOE 1.000
(«HaKMNoH 00 1.100 @BHaveHWe yMHOXaeTcs
XapakTepucTu- Ha 3agaHHbIN
K> KoadhpumLmeHT
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MpoaomkeHune Tabnuubl B.1

MapameTp Donyctumbie K 3aBoackasn 3HauyeHus
OMMeHTapumn
O603HayeHMe| HasBaHue 3Ha4YeHus yCTaHOBKa |nonb3oBartensi
b1-3 Pexum paboThbl oFF BbIKMOYEH oFF
BbluMCIMTENS on BKITHOYEH
KBagpaTHOro KOpPHS
*b1-5 MokasaHue ot —999 0.0
nprubopa gns 0o 9999
HWXHero npegena
YHUMLMPOBAHHOTO|
BXOZHOrO curHana
*b1-6 MokasaHue ot —999 100.0
npubopa ans 0o 9999
BepxHero npegena
YHUPULMPOBAHHOIO
BXOAHOrO curHana
b1-7 MonoxeHne 0,1,2n3 1
InecsaTUYHONM TOUKM
Npu MHavKauum
napameTpoB
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OkoH4aHue Tabnuubl B.1

MapameTp Donyctumbie K 3aBoackasn 3HaueHus
OMMeHTapumn
O603HaueHne HasBaHue 3HaYeHus ycTaHOBKa | nonb3oBartensi
b1-8 Monoca o1 0.0 go 30.0 [eq. nam.] 30.0
LincppoBoro
bunbTpa
b1-9 MocTosiHHas ot 0 o 99 [c] 2
BpemeHun
LLMcbpoBoro
PunbTpa
MpumeyaHne — B 3aBucuMOCTM OT wWcnomHeHus npubopa M TeKylWwMX HacTpoeK YacTb

napamMeTpoB UMM MX 3HAYEHUS] MOTYT OblTb CKPbITbl. YCNOBUS OOCTYMHOCTU ANst peAaKTUpPOBaHUSA U
BO3MOXHbIE 3HAYEHUS OTAENbHbLIX MAapaMeTPOB CreayoLLme:
[nsa napameTpa Al-1 0OCTYNHbl 3HAYEHUS:
—  01-04 v oFF, ecnn BY guckpeTHoro tuna;
—  05-07 u oFF, ecnun BY ananorosoro Tuna.
Mapametpbl Al1-3 n Al-4 pgocTynHbl AN pefakTupoBaHusi, ecnu J1Y pabotaeT B kayecTse
pernctpatopa (CooTBeTCTBYET 3HadYeHuto napameTpa Al-1 = 07).
MapameTpbl oT Al-5 go Al-8 gocTynHbl Ans pegaktupoBaHus, ecnu J1Y pabotaeT B kayecTBe
YCTPOMCTBA CpaBHEHUsI (COOTBETCTBYET 3HayeHuto napameTtpa Al-1 = 01-04).
MapameTpbl oT b1-3 go bl-6 AocTynHbl AN peAakTMpoBaHWs, €CruM Ha BXOAE UCMOonb3yeTcs
YHUMLMPOBAHHBIN AaTyMK (COOTBETCTBYET 3Ha4YeHuio napameTpa b1-0 = 06,10-13).
* OTMeYeHbl NapaMeTpbl, 3Ha4YeHUs KOTOPbIX MEHSKOTCS MPY 3MEHeHUN napameTpos b1-7.
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MpunoxeHue I
(cnpaBou4Hoe)

CoegunHeHne TepMonpeobpa3soBaTenier CoOnpoTUBNEHUs ¢ NPuéopom
no ABYXNPOBOAHON CXemMe

CoeavHeHne Tepmonpeobpa3oBaTenelt ConpoTMBNeHNsa ¢ NpubopomM No ABYXMPOBOAHON CXeme
nNpoun3BOANTCS B Cllyyae HEBO3MOXHOCTW WCMOMb30BaHUSi TPEXMPOBOAHOW CXEMbl, Hanpumep npu
ycTaHoBKke npubopa Ha obbekTax, 0OOpYAOBaHHbIX paHee MPONOXEHHbIMU [ABYXMNPOBOAHBLIMMU
MOHTaXXHbIMU Tpaccamu.

CnepgyeT NOMHWUTBL, YTO MokasaHusi npubopa OyayT 3aBMCETb OT M3MEHEHWS COMPOTUBIIEHWS
NpOBOAOB NMHMKN CBA3M «TepMonpeobpasoBaTenlb CONPOTUBIIEHNS — NPUBOP», NPOUCXOASALLErO Nog
BO3JENCTBMEM  TeMnepaTypbl  OKpyXawowero Bo3gyxa. [nda  KomneHcauum  napasumTHOro
COMPOTUBIEHNS NPOBOAOB HYXXHO BbINOMHUTL CrieaytoLime AeACTBUSE:

- nepeg Hayanom paboTbl yCTaHOBUTb NepeMblyku Mexay KoHTakTamu Bxop X-1 n Bxog X-2
KNemMMHUKa npubopa, a ABYXNPOBOAHYO NTMHUIO NMOAKMHYNTL, COOTBETCTBEHHO, K KOHTakTaM Bxop X-2
n Bxog X-3.

—  MNOAKMIYUTb K MPOTUBOMOMOXHbIM  OT  npubopa KOHLUaM  NUHWK CBSI3U
«Tepmornpeobpa3oBaTenb  COMPOTWMBIEHMS -  npubop»  BMecTo  TepMmonpeobpasoBaTtensi
COMNPOTUBIEHMS Mara3vH CONPOTUBIIEHNI C KITAaCCOM TOYHOCTU He Gonee 0,05 (Hanpumep, P4831).

—  YCTaHOBWUTb Ha Mara3uHe COMPOTUBIIEHU/A  3HAYeHWe, PaBHOE  COMPOTUBIIEHUIO
TepmonpeoBpasoBarerns conpoTMeneHus npu Temneparype 0 °C (B 3aBUCMMOCTU OT TUMNa AaTunka).

— nopaTtb Ha npubop nutaHue u 4vepe3 Bpemsi oT 15 go 20 ¢ no nokasaHusM LMdPOBOro
NoKa3sblBaloLLEro YCTPOMCTBa OMNpeaenTb BENUYMHY OTKIIOHeHUs! TemnepaTypbl ot 0 °C no Kaxagomy
KaHany usmepeHusi.
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—  BBECTM B NamATb Npubopa 3HayeHWe KOPPEeKUUW «CABUM XapaKTEepUCTMKM» ANS KaHana
(b1-1), paBHOE NO BENMYUHE MOKa3aHUsIM Npubopa v B3STOE C NPOTUBOMONOXHBIM 3HAKOM.

—  NpoBepuTb MNPaBUIbHOCTb 3afaHus KOPPEKUWW, [Ansl 4Yero He U3MEHsisi 3HayeHusi
COMPOTUBIIEHUSI HA MarasviHe, NepeBecTV Npubop B PeXUM M3MEPEHUs TemnepaTypbl U ybeamTbes,
YTO MpuM 3TOM €ero nokasaHus pasHsl (0,0 + 0,2) °C.

—  OTKIOYMTb NUTaHue c npubopa, OTCOEANHUTb NIMHUIO CBA3M OT MarasnHa CONpPOTMBIEHUIA 1
NOAKIMIOYUTL ee K TepmonpeobpasoBaTento CONPOTMBIIEHUS.

Mocne BbINOMHEHNS yka3aHHbIX AENCTBUI NpUGOp roToB K AanbHelwen paboTe.
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MpunoxeHne
(cnpaBo4Hoe)

Bo3MOXHble HEMCNPABHOCTU U CNOCOGbLI UX YCTPaHEHUA

Ta6bnuua 0.1

MposiBneHue

Bo3moxHas npuyinHa

Cnoco6 ycTpaHeHus

Ha LwdbpoBOM MokasbIBaroLLEM
yctporcTse B pexume «PABOTA»
loTOGpaXatoTCs:

nldE [laHHblE eLle He roToBbl Mopoxpatb 2-3 ¢

acLH [TemnepaTypa «xonogHoro cnas» [[lpoBepuTb Temnepartypy
BblLLIE AONYCTUMOMN (Nneperpes OKpyatoLLero Bosgyxa (He
npubopa) \normkHa npesbiwaTb 50 °C)

acL.L [TemnepaTypa «xonogHoro cnas» [[poBepuTb TeMnepartypy
HXe JonycTUmon OKpyKatoLLero Bosgyxa (He
(nepeoxnaxaexune npubopa) \nomkHa BbiTe Hxe 1 °C)

HHHH BbluvcneHHoe 3HayeHne BxogHon [CBepuTb KoA AaTymka B

BelM4YNHbI Bbllle 40MNYyCTUMOro
npegena

napametpe b1-0 ¢ dhakTnyecku
noAcoeAnHEHHbIM AAaTYUMKOM

MpuGop BbiLLen 13 pexuma
IOCTMPOBKM 1 M3MepsieT
IOCTMPOBOYHYIO BENUYMHY
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MpopomkeHune Taénuubl 0.1

MposiBneHue Bo3moxHas npuunHa Cnocob ycTpaHeHusi

IR BbluncneHHoe 3HayeHne BxodHow (CBepuTb Ko AaTynka B
BENNYMHBI HUXE J0MNYyCTUMOrO napameTtpe b1-0 c hakTuyecku
npegena noacoeanHEHHbIM 4aTYMKOM
OGpbIB UK KOPOTKOE 3aMblkaHne |[IpoBepuTbL paboToCNOCOBHOCTL
YHMBEpCanbHOro Aatyuka oT 4 4o |natyuka
20 MA

- -1 O6pbiB TepmonpeobpasoBaTtens  |[IpoBepuTb paboToCNOCOBHOCTL
CONpOTUBNEHNSA NN Npeobpaso-  |naTynka
BaTens TEPMO3EKTPUYECKOTO.
\aAnsa yHMmumpoBaHHOro gatymka
oT 0 oo 1 B curHan Ha Bxoge
npubopa npesbiwaet 1,1 B

anon KopoTkoe 3amblkaHue MpoBepuTb paboTocnocobHOCTb
TepMonpeobpa3soBaTtensi inaTunka
CONpOTUBNEHNS

HC BbluMcrieHHoe 3HaYeHUe Bbile N3MeHWTb 3HayYeHre BXOAHbIX
nonycTUMOoro npeaena MHAKaUMmn [CUrHanos

lo BbluMcrieHHOE 3HAYEHUE HIDKE

aonycTuMmoro npegena nHankauumn
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MpopomkeHune Taénuubl 0.1

MposiBneHue

Bo3moxHas npuynHa

Cnoco6 ycTpaHeHus

3HauyeHne TemnepaTypbl Ha
LIMPpOBOM MOKa3bIBaKoLLEM
YCTPOWCTBE B pEXNMe
«PABOTA» He cooTBeTCTBYET
peansHom

HeBepHbIN Kog, TMNa AaTymka

B napameTpe b1-0 3apatb Kog,
COOTBETCTBYHOLLMIN UCMONb3yeMoMy
inatymky (cm. MNpunoxenve B)

BBeaeHbl HeBEpHblE 3HaYeHUs
«COBUra XapakTepucTuku» u
<HaKIMOHa XapaKTepUCTUKM».

B napameTtpe b1-1 yctaHosuTb 0.0,
B b1-2 yctaHoBMTL 1.000 (CMm.
Mpunoxexune B)

cnonbayeTcsa AByxnpoBoaHas
cxema coeamHeHns npubopa ¢
lnaT4nKom

MpovaBecTn coeavHeHNe no Tpex-
NPOBOAHOWM CXeMe Ui
BOCMOMb30BaTLCS PEKOMEHAALMAMM
(cm. Mpunoxerue IN)

\dencTBrne aneKTpoOMarHUTHbIX
nomex

[OKpaHMpOoBaTL NIMHIO CBSA3M
lnaTymka ¢ Npubopom, aKpaH
323eMIUTb B OGHOM TOYKE.

I'Ipm Hann4nm TOKOBOro curHana
0T06pa)Ka}OTCﬂ Hynu

HeBepHoe noaknoyeHne gatymka K
npubopy

MpoBepUTL Cxemy NOAKITYEHNS
inatumka (cm. Mpunoxenne bB)

Mpy HarpeBe Temnepatypa
YMEHbLLUAETCA 1 Mpu oxna-
pKOeHUM yBenuumBaeTcs

HeBepHoe coeanHeHne npubopa ¢
TEPMO3NEKTPUHECKUM
npeobpasosaTtenem

3MeHUTb NONSIPHOCTb
noaknoveHns npeobpasosatens
TEPMO3NEKTPUYECKOTO (CM.
MpunoxeHve B)

He paboTaeT BbixogHoe
YCTPOWCTBO

3afaH HeBepHbIN pexuM paboTbl
Inornyeckoro ycrpoiicTea
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OkoHu4aHue Tabnuubl 4.1

MposiBneHue

Bo3moxHas npuyinHa

Cnocob ycTtpaHeHus

Moy BKIOYEHM NprBopa
TemnepaTypa OKasblBaeTCsl B 30He

(Tyct+ A)

I3MeHUTb 3HavyeHne A

BagaHa 3agepxKa BKIOYeHNs
BbIXOOQHOrO YCTPONCTBA

3agaTb 3HayeHue napameTtpa Al-5,
paBHoe 0 (cM. Mpunoxexue B)

BbIxogHOe YCTPONCTBO He
cpabaTtbiBaeT npu 4OCTU-
PKEHMM 3aaHHbIX rpaHuLy

BBeaeHoO MMHMManbHOe Bpems
HaxoX/4eHWst BbIXOQHOTO YCT-
[poViCTBa BO BKITKOYEHHOM mnu (1)
BbIKMIOYEHHOM COCTOSIHUM

3agaTb 3HayeHve napameTpoB Al-7
n Al-8, pasHoe O (cm.
Mpunoxexue B)

3afaHa 3agepkka BbIKIoYeHUs!
BBIXOQHOTO YCTpOCTBa

3agaTb 3HavyeHve napameTtpa Al-6,
pasHoe 0 (cm. Mpunoxexue B)

HeBO3MOXHO M3MEHUTb
3Ha4yeHus napameTpoB T 1 A

BbicTaBneHa 3awmra ot
M3MEHEHMs YCTaBOK

Bapatb B napameTtpe AO-0 3HayeHune
01 nnu 02 (cm. MNpunoxenne B)

Henb3s n3mMeHuTb NnapameTpbl
rpynnbl An (unn) b

BbicTaBneHa sawurta ot
M3MEHEHUA YCTaHOBOK

B napameTpe A0-0 1 b0-0 3agatb 01]
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MpunoxeHue X
(cnpaBou4Hoe)

KOcTnpoBka npnéopos

X.1 O6wme ykasaHus

I‘OCTI/IpOBKa OOJDKHa npon3BoanUTbCA TONbKO KBaI'II/ICbI/ILl,I/IpOBaHHbIMI/I cneunanmcrtamum
MeTPOJIOrn4ecKknx CJ'Iy>K6 npu yeBenuyeHnn norpelHoCT usaMepeHna BXOAHbIX MapamMeTpoB CBepxX
YCTaHOBJEHHbIX 3Ha4YeHUN. I'Ipovlsso,qmcn IOCTUPOBKaA TOJIbKO aHaroroBbIX BbIXOOO0B. yHI/IBchaJ'IbeIe
BXOAbl npm60pa obnagarT BbICOKOW TOYHOCTbIO N3MepeHuna n He Tpe6yr0T HOCTUPOBKU.

XK.2 KOcTMpoBKa BbIXOoAHbIX LUudpoaHanoroBbix nNpeobpasoBaTtenen «napameTp-ToK oT 4
Ao 20 mA» (Bbixoa Buga 1)

MogkniounTe K OCTUPYEMOMY BbIXOAY Harpy3ky R,, u BonbTMeTp cornacHo pucyHky >K.1. B
KavecTBe R, MOXHO WMCMOMb30BaTb MaraswH conpoTusneHwii P4831 nnu nofgobHbI eMy C Knaccom
TOYHOCTM He Bonee 0,05, a kayecTBe BoNMbTMETpa — NpuMbOP C KNaccoMm ToyHOCTU He Honee 0,05,
Hanpumep B1-12. YcTaHOBWTb Ha Mara3viHe 3HadeHue conpoTuenenms 500 Om.

Mopate nuTaHne Ha npubop. Ha undpoBom nokasbiBaroLLeM ycTponcTee npubopa oTobpasuTcs
Tekyllee 3HaYeHne namepsiemon BenuuuntHbl. Nprnbop Haxoantcs B pexume «<PABOTA».

HOcTupoBka 3akntovaeTcs B Noadopke KOIPMOUUMEHTOB AN MUHUMANbHOMO U MakcuMarbHOro
3Ha4yeHns1 BbIXOAHOrO ToKa.
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PucyHok X.1
HOcTupoBKa MMHUMaNbLHOro 3Ha4yeHUsA (4 MA) BbIXOQHOIO TOKa:

—  BOWTM B PEXWUM 3ajaHus Kofa NyTEM HaXaTusi 1 yaepXxaHus He MeHee 3 C KHOMKK
YA
—  3apaTb kHomkamu 1N 1 [V spauenne koga tocTuposku — 200;

near, -

- HaXaTb KHOMKY . Ha uudpoBom nokasbiBatoLieM ycTpoucTtee an6opa noABUTCA

3Ha4YeHne napamMmeTpa rlo,qﬁopa, cooTBeTCcTByOLee MUMHUManbHO BO3MOXHOMY 3HA4Y€HUKO BbIXOAQHOIoO
TOKa;

A . ;
—  KHOMKamu " Ha nuueBol NaHenu npuéopa ycTaHOBWUTL Takoe 3HayeHue napameTpa
nogbopa Ha UMGPOBOM MNOKa3bIBAKOLLEM YCTpOWCTBE npubopa, Y4TOObl MageHue HanpskeHus Ha
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MarasvHe conpoTusrneHui 6eino pasHo (2,00 = 0,02) B (4TO COOTBETCTBYET MUHVMMAaNbHOMY TOKY
4 MA), 9TO 3HaYeHne KOHTpoNMpyeTcs No nokasaHnam BonbTMeTpa B1-12 (pucyHok XK2, a);

near.| ~
—  HaxaTb KHOMKY . Mpn6op nepenget B pexum «PABOTA».
HOcTupoBka MakcumanbHoro 3Ha4yeHus (20 MA) BbIXOQHOTO TOKa:
—  BOWUTM B PEXWM 3aaHusi Kofa NyTeM HaxaTusi 1 yaepxaHusi He MeHee 3 c. KHonku E
A
—  3apatb kHonkamn (2N 1 [V syavenme koaa tocTuposkin — 201;

near, -

- HaXaTb KHOMKY . Ha uudpoBom nokasbiBatoLieM ycTpoucTtee an6opa noABUTCA
3HavYeHne napameTpa non60pa, COooTBeTCTBYHOWEE MUHUMANIbHO BO3MOXHOMY 3HAa4Y€HMIK0 BbIXOQHOro
TOKa;

KHOMKamu @ " [g Ha nn n

- LieBO NaHenu npubopa ycTaHOBWUTL Takoe 3HauYeHue napameTpa
nogbopa Ha LUMPOBOM MOKasbIBaKLEM YCTPONCTBE Npubopa, 4ToObl NajeHue HanpskeHus Ha
marasuHe CconpoTuBreHuin Gbino pasHo (10,0 + 0,1) B (4To coOTBETCTBYET MakcuMaribHOMY TOKY
20 MA), 3TO 3Ha4eHne KOHIIE)J'IVIpyeTCﬂ no nokasaHusim BonbTMeTpa B1-12 (pucyHok XK.2 6).

—  HaxaTb KHOMKY eor]. Mpubop nepeniget B pexum «PABOTA».
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a) 6) B)
PucyHok XK.2

XK.3 HctupoBka BbIXOAHbIX LU poaHanoroBbix mnpeobpa3oBaTtenen «napameTp-
HanpsikeHue ot 0 go 10 B» (Bbixop Bupa YY)

MogkniounTb K HOCTMPYEMOMY BbIXOAY Harpysky Ry, W BoOnbTMeTp cornacHo pucyHky >K.3. B
Ka4yecTBe Ry MOXHO MCMOMb30BaTb Mara3vH conpoTuereHuin P4831 unu nogobHbIN eMy € Knaccom
TOYHOCTM He Bonee 0,05, a kayecTBe BoNMbTMETpa — NpubOp C KnNaccoMm To4yHOCTU He Honee 0,05,
Hanpumep B1-12. YcTaHOBUTbL HAa MarasmHe 3HadeHue conpoTuenexms 2000 Om.
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PucyHok XK.3

Mopatk nuTaHne Ha npubop. Ha undpoBoM nokasbiBatoLemM yCcTponcTee npubopa otobpasnTes
TeKyLlee 3Ha4YeHne namepsieMon BenuuntHbl. Nprnbop Haxoantcs B pexume «<PABOTA».

lOctnpoBka 3aknovaeTca B noabopke ko3ddPULMEHTOB AN MUHMMANbHOrO U MakCUMarbHOro
3HaYeHNs BbIXOAHOMO TOKa.

OcTupoBKa MMHMManbLHOro 3HayeHus (0 B) BbIXOAHOrO HanNpPsKEeHUA:

—  BOWTM B PeXVM 3afaHusl KOAa MyTeM HaxaTus U yaepKaHWsi He MeHee 3 C KHOMKM
Y
—  3apatb kHonkamu (2N 1 [V spavenme koaa tocTuposki — 200;

near, .
- HaXaTb KHOMKY . Ha Lll/lq)pOBOM noKasblBawLwemM YCTpoucrtee npm60pa noABUTCA
3Ha4YeHne napameTpa nonﬁopa, cooTBeTCTBYyOWEee MUHUMANbHO BO3MOXHOMY 3Ha4Y€HUIO0 BbIXO4HOro
TOKa,
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AL j

—  KHOMKamu " Ha nvuesol NaHenu npubopa yCTaHOBWUTL Takoe 3HayeHue napameTpa
nogbopa Ha UMPPOBOM MNOKa3bIBAKOLEM YCTPOWCTBE Mpubopa, 4ToObl MageHue HanpspkeHust Ha
MarasvHe conpoTuBrieHuii 6bino pasHo (0,00 + 0,02) B (4To COOTBETCTBYET MUHUMArbHOMY
HanpskeHnto O B), 970 3HayeHWe KOHTpoOMMpyeTcs MO MokasaHusM BonbTMeTpa B1-12
(pucyHok 2K.2 B);

nPor,; ~

—  HaxaTb KHOMKY [: Mpubop nepeniget B pexum «PABOTA».

HOcTupoBka MakcumanbHoro 3Ha4eHus (10 B) BbIXoQHOro HanpsXKeHUs:

—  BOWTM B peXVM 3afaHus Koaa nyTeM HaxaTtusi n yaepxxaHus He meHee 3 ¢ KHonku [E
A |

— 3adaTb KHoMkamum IZ 1 ™! 3HayeHue kopa tocTmpoBku — 201,

nPor,; -
—  HaxaTb KHOMKy . Ha umudppoBom nokasbiBatoweM ycTponcTBe npubopa nosBuTCA
3Ha4yeHve napameTpa nopbopa, COOTBETCTBYIOLLEE MUHMMANbHO BO3MOXHOMY 3HAYEHUIO BbIXOOHOTO
TOKa;

KH Ig [g 7

- onkamm " Ha nuueBow naHenu npubopa ycTaHOBUTL Takoe 3HavyeHue napameTpa
nogbopa Ha UM(POBOM MOKa3bIBaKOLLEM YCTpoicTee npubopa, 4ToObl MageHne HanpskeHus Ha
marasuHe cornpoTuBneHuii 6eino pasHo (10,0 + 0,1) B (410 COOTBETCTBYET MakCcMMmarnbHOMY
HanpsbkeHwio 10 B), 3TO 3HayeHWe KOHTPONMpyeTCcs Mo MnokasaHusm BonbTMeTpa B1-12
(pycyHok XK.2 6);.

—  HaxaTb KHOIMKY [E Mpu6op nepenget B pexum «PABOTA».
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