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Hactosillee pykoBOACTBO NO  3KCNiyaTauuu MpefHasHavyeHo AnA  O3HAKOMITEeHUst
obcnyxuBatolwero nepcoHana ¢ YCTPONCTBOM, MPUHLMMOM [EWCTBUS, KOHCTPYKUMEW, MNopsiaKom
akcnnyatauun n obecnyxmnsaHuem nameputens MNMUO-perynatop

a MHorodyHKUMoHanbHoro ogHokaHansHoro OBEH TPM12 ¢ yHuBepcanbHbIM U3MepUTENbHbLIM
BXOAOM (B AanbHelLeM No TEKCTY MMeHyemoro npmbop).

Mpubop BbINyckaeTcs cornacHo TY Y 33.2-35348663-001:2008. [Mpubopbl 3aHeceHbl B
['ocynapCTBeHHbIV peecTp CpefcTB M3MEePUTENbHON TEXHMKM, AOMNYLLEHHbIX K MPUMEHEHUIO B YKpanHe,
Ne ¥2738-09.

Mpubop obnagaeTt cnegyroWMMN XapaKTepUCcTUKamu:

—  BbICOKasi MOMEX0YCTOWYMBOCTb K 31EKTPOMAarH1THbIM BO3AENCTBUAM;

—  rapaHTWVHbIA CPOK 06CNYXMBaHUSI COCTaBNsET 2 roaa;

—  YyHMBepcanbHOCTb npubopa, nosponsiowas 6Gonee mmbko wcnonb3oBatb MNpubopbl 1
YMEHbLUNTb UX HOMEHKNaTypy 3a CHET UCMONb30BaHUS:

— YHMBepcanbHOro BXOAa;
— BCTPOEHHOIO UCTOYHMKA HanpshxeHus 24 B ana nuTaHus akTUBHBIX 4aTYUKOB;
— M1CnoMnb30BaHNe yCOBEPLUEHCTBOBAHHOW MaTtemaTtunyeckon mogenu NNA-perynstopa;

—  aBTOHacTpolika ans cuctem c MCMNONHUTENbHBIMW MexaHu3mMamu:
HarpeBaTenb/XoNnoAUNbHUK, TPEXMO3ULIMOHHbIV (3a4BWKKa C yNpaBneHneM «bonblue/MeHbLIE»).

Mpnbop wusrotaBnMBaeTcA B Pas3NUYHbIX WCMOMHEHWAX, OTMMYaOWMXCA Apyr OT Apyra
KOHCTPYKTVBHbLIM UCMOMHEHNEM W BUAOM BCTPOEHHbIX BbIXOAHbLIX YCTPONCTB.

McnonHeHuto npubopa CoOOTBETCTBYET CrnieaytoLlee ycrnoBHoe 0603HaveHme:



KOHCprKTMBHoe UcnoJsiHeHue:

H =
wi -
w2 -
o -

KOpryc HaCTEHHOro KpenneHus ¢ pasamepamm 105x130X65 MM 1 CTeneHblo
3awmTbl 1P44;

KOpMyC WMTOBOrO KpenneHus ¢ paamepamu 96x96x70 MM 1 CTENEHbIO 3aLmTbl CO
CTOPOHbI NueBov naHenn IP54;

KOpryc WMTOBOro KpenneHus ¢ pasmepammn 96x48x100 MM 1 CTeNeHbIO 3aLuUThbl
CO CTOPOHbI NnLeBon naHenn IP54.

Kopnyc ansi yctaHoBku Ha DIN-peliky ¢ pasamepamn 90x72x58 MM 1 cTeneHbto
3alnThl CO CTOPOHBI NepeaHen naHenu 1P20.

[abapuTHble YepTexu KopnycoB NpnubopoB npueeaeHbl B [MpunoxeHnn A.
Y — yHuBepcanbHbIn U3MepuTenbHbIN BXOA,.



Buabl BcTpoeHHOro BbixogHoro yctponctsa (BY) npeacrasneHbl B Tabnuue 1.1.

Ta6bnuua 1.1 — Bua BCTPOEHHOro BbIXOQHOIO YCTPOMCTBA

O6o3HauYeHne Bup BbIXOQHOro afieMeHTa TexHuU4eckue napamMeTpbl
BbixoAa
P KoHTakTbl Tok He Gonee 4 A npu HanpskeHUK
3NEKTPOMarHMTHOroO pene He Gonee 250 B (50 I'u)
K OnTonapa TpaH3ucTopHasi [MocTosiHHBIN TOK He Gonee 400 MA
n-p-n-tuna npu HanpsbkeHun He 6onee 60 B
T Bbixog ons ynpaeneHusi BbixogHoe HanpspkeHne ot 4 oo 6 B,
BHELUHUM TBEPAOTENbHbLIM NOCTOSIHHBIV TOK He 6onee 25 MA
pene
C OnTonapa cMmmucTopHas Tok He 6onee 50 MA npu NepemMeHHOM
HanpsixeHun He 6onee 250 B (50 Iu)
BHumanue! [pubop wumeetr gBa BY opHoro Buaa — ABa pene, ABe onTonapel, ABa

onTocMMuUCTOpa UNnu Asa BbiXoda ANA ynpaBlieHUA BHELWHUM TBepAOTeNbHbIM pere. B o603HayeHumn

r|p|/|6opa npueoanTCcA ogmMH CUMBOIT, COOTBeTCTBy}OLLl,I/IVI npuMmeHaemMmomy BY.




1 HasHa4yeHue npubopa

Wameputens  MWO-perynsatop  MHOrOMYHKLMOHanNbHbIA ~ ogHOKaHanbHbii  OBEH TPM12
COBMECTHO C MepBUYHBIM MpeobpasoBatenemM (4aTyvMKoM) MpefHasHavyeH ANS U3MEepeHus U
perynupoBaHusi TemnepaTtypbl U Apyrux (usn4eckux napameTpoB, 3HaAYeHWE KOTOPbIX BHELLIHWM
AaTyMkoM MoxeT 6bITb Npeobpa3oBaHO B CUrHarbl MOCTOSIHHOTO TOKA UMW HaMNpsHKeHUS.

Mpnbop mMoxeT wucnonb3oBaTbCA AN MW3MEPEHUS W PperynMpoBaHusA  TEXHONOrMYecKnx
napameTpoB B PasnMYHbIX OTPACMAX MPOMbILLNEHHOCTU, a Takke KOMMYHalbHOro W CenbCKoro
X035MCTBAa.

[Mpnbop no3sonseT ocyLecTBNSATb creaylowme QyHKUMN:

—  v3MepeHWe TemnepaTypbl UNn Apyrix pranyecknx BenMUMH (AABMeHWs], BNaXHOCTU, Pacxoaa,
YPOBHS1 1 T.N.) B OAHOW TOYKE C NMOMOLLbIO CTaHAAPTHOTO AaTyvka, NoAKNo4aemMoro K yHuBepcansHoOMy
BxoAy npubopa;

—  oTobpaxkeHWe TeKyllero W3MepeHWss Ha BCTPOEHHOM  CBETOAMOAHOM  LdpOBOM
nokasblBatoLLEeM YCTPOWNCTBE;

—  ynpaBrieHue anekTponpueoAoM 3anopHo-perynupytoiiero (K3P) nnu tpexxogoBoro knanaHa
6e3 yyeTa ero NonoxeHws, a Takke CUCTEMOW «HarpeBaTenb-XONOANIbHUK;

—  perynvpoBaHve n3mepsieMom BeSIMYUHBI no nponopLyoHanbHO-MHTerpanbHo-
onddepeHumansHomy  (MWO) 3akoHy B cUCTEME  «HarpeBaTeNb—XONMOAWUIbHUK» UMK MO
nponopuuoHansHo-uHTerpansHomy (M) sakoHy ans K3P;

—  aBTOMaTu4eckoe onpegeneHune koadduumnentos MNU-perynsatopa (aBToHaCTpoOWiKa).



2 TexHMU4YeCKue XapaKTepucTtukn n ycnoBus akcnnyataumm

2.1 TexHM4YeCKUe XapaKTepUCTUKK npubopa

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKK Npubopa npueeaeHbl B Tabnuue 2.1 — 2.3.

Tabnuua 2.1 - XapaktepucTuku npuéopa

HanmeHoBaHue 3HavyeHune

[lnanasoH nepeMeHHOro HanpsKeHUs NUTaHUS:

HanpsbkeHve, B o1 90 no 245

yacroTa, 'y oT 47 po 63
MoTpebnsiemasi mowHocTh, BA, He Gonee 10
HanpsieHne BCTPOEHHOIO UCTOYHMKA NUTaHWSA NOCTOSAHHOIO ToKa, B (24 +£2,4)
MakcnmarnbHO AOMYCTUMBIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHUs, MA 80
Konnyectso kaHanos 1
Bpewms onpoca Bxoaa:

TepmMonpeobpasoBaTeny conpoTUBEHUs, ¢, He Bonee 0,8

npeobpasoBaTenu TepMoanekTpuyeckne n yHMpnLUMpoBaHHble
CUrHarbl NOCTOSIHHOTO HANPSHKEHUS U TOKa, C, He Bornee 0,4
Mpenen ocHOBHOW NpVBEeAEHHON NOrpeLLIHOCTH Npu paboTe c:

npeobpasoBaTensgMm TEPMOINEKTPUIECKUMU, Yo +0,5

TepmMornpeobpasoBaTeny ConpoTUBIEHNS U YHUPULIMPOBaHHBIMU

CUrHaniaMu NOCTOSIHHOIO HaNpPsKEHWs U Toka, % +0,25
Mpepen gonyckaemon OCHOBHOM NpvBeAeHHoN norpeluHoctu LIAT, % +0,5




MpoponxeHne Tabnuubl 2.1

HavmeHoBaHue 3HayeHune

CTeneHb 3awWwuThbl kKOpnyca:

HacTeHHbI H P44

wmToBble L1 1 L2 (co CTOpOHbI NULLEBOM NaHenu) IP54

DIN-peeyHbIn [] (CO CTOPOHbI NMLEBOI NaHeNw) 1P20
[aGapuTHble pa3mepbl npubopa:

HaCTeHHbIV H, MM 105x130x%65

wmTtoBown L1, Mmm 96x96x70

wutoson 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, %

3HaveHue eanHULbI
MnagLwero
paspsiga, eq. U3Mm.

Mpeaen
OCHOBHOM
npuBeaeHHON
norpewwHocTu, %

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 BO3MOXHbLIA AMana3oH uHAukauum oT -999 po 9999. [Mpu
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)

Tun paTtumka

OwvanasoH
n3mepeHun, °C

3HayeHue

eaANHULbI

mMnagLwero
paspsiaa, °C ?

Mpeaen
OCHOBHOM
npuBeAEHHOW
norpewHocTun, %

Tepmonpeo6pa3oBatenu conpotuBnenus ¢ HCX no AICTY 2

858

50M (Cu 50) Wig0 = 1,4260 ot -50 go 200 0,1
50M (Cu 50) Wi = 1,4280 ot —200 go 200 0,1;1,0
500 (Pt 50) Wig = 1,3850 oT —200 go 850 0,1;1,0
500 (Pt 50) Wig0 = 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
1000 (Pt 100) Wig = 1,3910 oT —240 go 1100 0,1;1,0
100H (Ni 100) Wi = 1,6170 oT —60 go 180 0,1
50001 (Pt 500) Wiq0 = 1,3850 oT —200 go 850 0,1;1,0
5000 (Pt 500) Wiqo = 1,3910 oT —250 o 1100 0,1;1,0
500M (Cu 500) Wi = 1,4260 ot -50 go 200 0,1
500M (Cu 500) Wi = 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) Wio0 = 1,4260 ot —50 go 200 0,1
1000M (Cu’ 1000) Wioo = 1,4280 oT —200 go 200 0,1;1,0
1000rM (Pt 1000) Wi = 1,3850 ot —200 po 850 0,1;1,0

10

+0,25




MpoponxeHune Tabnuubl 2.3

3HayeHue Mpepnen
T Ouana3soH eanHULbI OCHOBHOM
vn gaTymka b .
n3mepeHui, °C MnagLero npuBeaeHHOM
paspsga, °C? norpewHocTy, %
1000I1 (Pt 1000) Wi = 1,3850 ot —200 go 850 0,1;1,0
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

Tepmonpeo6pa3oBaTtenu conportuBneHusi c HCX no FOCT 665

1-78 7

TCMc Ro = 53u Wi = 1,4260

oT -60 00 180 |

0,1;1,0

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
TMM 10 (S) oT —50 go 1750 0,1;1,0
TMN 13 (R) ot -50 go 1750 0,1;1,0
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

11

+05
(+0,25)%




OKOoH4aHue Tabnuubl 2.3

3HayeHue Mpepen
T AvanasoH eANHULbI OCHOBHOW
Wun paTynka N .
n3MepeHui, °C MnagLuero npuBeaeHHON
pa3spsaga, °C? norpelHocT, %
TBP (A-3) ot 0701800 0,1;1,0
TMK (T) oT —250 go 400 0,1;1,0
MpumeyaHus

D Wig — OTHOLLIEHME conpoTtusneHnsa gatymka npu 100 °C k ero conpotusneHuto npu 0 °C (Ro)

2 Mpun 3Ha4YeHnn MHANLMPYEMOro U3MepeHHoro napametpa Bbiwe 999,9 n Hwxe muHyc 199,9
LeHa eavHuLbl Mnagliero paspsga pasHa 1 °C.

 NaHHbIN HOpPMaTUBHbIA JOKYMEHT OTMEHEH B YKpauHe 1 UCnonb3yeTcs kKak MHHOPMaLNOHHBIN

NCTOYHUK.

4 OcHoBHasi npmeeaeHHaa NorpewHoCTb 6e3 cxembl koMmMeHcaumu TeMnepaTypbl XONo4HOro

cnas (CK).

12




2.2 YcnoBusa akcnnyaTaumMu npuéopa

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

Mo ycTOMYMBOCTM K KMUMaATUYECKUM BO3OEVCTBMAM MpWU SKCniyaTauuu npubop cooTBeTCcTBYET
rpynne vncnonHenus B4 no FOCT 12997.

Mpwn aTom NpnuBop aKkcnnyaTupyeTcs Npu CreayloLmx YyCnoBusiX:

—  3aKpbiTble B3pbiBOGE30NACHbIE NoMeLLeHnsi 6e3 arpeccrBHbIX NapoB Y ra3os;

—  TeMnepaTypa OKpyxatoLiero Bosdyxa oT noc MuHyc 20 go nnioc 50 °C;

—  BEPXHWI npeaen OTHOCWUTENbHOW BMaXHOCTW Bo3gyxa — He 6onee 80 % npu +35°C un
bonee HM3KNX TemnepaTtypax 6e3 koHAeHcauuy Bnaruy;

—  atmocdepHoe aasnexuve ot 84 go 106,7 klMa.

MpumeyaHune - TpeboBaHMA B YaCTW BHELHUX BO3AEUCTBYIOLMX (aKTOPOB SIBASOTCA
oba3aTenbHbIMKM, Kak OTHOCALLMecs kK TpeboBaHnam 6e3onacHoCTy.

13



3 YcTponcTteo u paboTta npubopa

3.1 MprHUMN pencTBuA
CTpykTypHas cxema npubopa npusefeHa Ha pucyHke 3.1.

PucyHok 3.1 — CTpykTypHas cxema npubopa

Mpubop comepXuT kaHan YyHUMBEpcanbHOrO BXoAa ANs  MNOAKIIOYEHUS  NEPBUYHOTO
npeobpasoBaTtens (gaTunka), 6nok o06paboTkM AaHHbIX, 4eTblpexpaspsgHoe CBeToaNOLHOe
undppoBoe nokasbiBalllee YCTPOWCTBO M BbIXOAHble YycTpounctea (BY), npegHasHayeHHble ANns
ynpaBrneHns BHelHMM obopypoBaHveM. briok obpaboTku AaHHbIX BkMovaeT B cebsa umdposon
unbTp, BelYMCIUTENb KBagpaTHOro kopHsa u MUO-perynatop. MNMUO-perynuposaHue ocyLlecTBnseTcs
nocpeactsom BY1 n BY2.

BHumaHue! B npubope 1cronb3ytoTcsl BbIXOAHBIE YCTPOMCTBA TOMNBKO AWCKPETHOrO Tvna (cwm. n. 3.2.5).

14



3.1.1 UndpoBasa dunbTpaumus n Koppekumsa nusmepeHumn
3.1.1.1 UudpoBasa hunbTpaumsa usmepeHumn

[ns ocnabneHns BNNSAHUA BHELLHUX UMMYNBbCHBIX MOMEX Ha SKCMIyaTaunoHHbIE XapaKTepUCTUKN
npubopa B nporpammy ero paboTbl BBeAeHa undpoBasi punbTpaums pesynbTatoB U3MepeHui.

PunbTpaumsa ocyLlecTBnAeTCA B ABa dTana.

Ha nepBom aTane dwunbTpauMm U3 TeKyWMX W3MEPEHWIA BXOAHbIX NapameTpoB
OThMIbTPOBLIBAIOTCA 3HAYEHWS!, MEIOLLME SIBHO BbIPaXXEHHbIE «MPOBanbl» UK «BbIGPOCHI».

[ns aTtoro Nnpu6op BblYMCAAET Pa3HOCTb MeXAy pesynbTaTaMmn U3MEpPEHWUI BXOAHOW BEMUYUHBI,
BbINOMHEHHbIX B ABYX MOCNEAHWX LMKNax onpoca, W CpaBHMBaeT €e C 3afaHHbIM 3HayYeHueMm,
Ha3blBaeMblM «nonocon punbTpa». Ecnu BblunMcneHHasi pa3HOCTb MpeBbIaeT 3adaHHbIn npegen,
TO MPOWU3BOAMTCH MOBTOPHOE M3MEepeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel dunbTpa yaBauBaetca. B cnyyae noaTBepXOeHUS HOBOTO  3HaveHus  UNbTP
nepectpauBaeTcsi (T.e. nomoca ¢unbTpa YMeHbLlaeTcs A0 WCXOQHOW) Ha HOBOe CcTabunbHoe
COCTOSIHME U3MepSeMON BenUYMHbI. Takol anroputm No3sBonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€OMHUYHBIX MMMYNbCHBIX M KOMMYTaLMOHHBIX MOMEX, BO3HUKAIOLWMX Ha npousBodcTBe Npu pabote
CMIOBOro 060pyaA0BaHUS.

Monoca dunbTpa 3agaeTca B eguHULAx M3MepsieMoW BenuuuHbl napametpom bl-8 (cm.
Mpunoxexwve B).

CnepnyeT vMmeTb B BuAYy, 4YTO 4YeM MeHbLUe 3HayeHue Mnonockl unbTpa, Tem nydwe
NMOMEeX03aLUMLLEHHOCTb M3MEpUTENbHOro KaHana, HO MNpu 3TOM (M3-3@ BO3MOXHbBIX MOBTOPHBIX
N3MEpPEHUn) Xyxe peakuusi npubopa Ha ObICTpoe akTuyeckoe M3MeHeHue BXOAHOrO napameTpa.
Moatomy npw 3agaaHuu nonockl unbTpa CrneayeT yuuTbiBaTb MakCMMarbHY0 CKOPOCTb M3MEHEHWUS
KOHTPOMUPYEMOW BEMUYMHBI, @ TaKkKe YCTaHOBMIEHHYIO ANA MCMONb3yemMoro AaTtyvka nepuoanyHoCTb
onpoca.

Mpn HeobxogumocTn UNLTP MOXeT ObiTb OTKMYEH YCTAHOBKOW HyMNeBOro 3HayeHusi
napametpa b1-8.
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Ha BTOpom aTtane cdmnbTpaumm ocylecTBNSETCA CrnaxuBaHne (gemndupoBaHne) curHana c
Lienbio YCTPaHEeHs! LYMOBbIX COCTaBSAOLLMX.

OCHOBHOW XapaKTepuCTMKON Craaxusatlowero ¢unbTpa SBNSETCA «MNOCTOAHHasi BpPEeMEHWU
cdunbTpa» — MHTEPBar, B TEYEHNe KOTOPOro M3MEHEHWe BbIXOAHOro curHana cdunbtpa gocturaet
0,63 OT M3MEHeHNs BXO4HOro curHana.

[MocTosiHHasa BpemeHn dunbTpa 3agaeTcs B cekyHaax napameTpom b1-9.

CnepyeT MNOMHWTB, YTO YyBENWYEHME 3HAYEHWS MOCTOAHHOW BpeMeHu dunbTpa ynydwaeT
NoMexo3aLLMLLEHHOCTb KaHana u3mepeHusi, Ho OAHOBPEMEHHO YBENWYMBAET €ro MHEPLMOHHOCTb, T.
e. peakuus npubopa Ha BbICTPble U3MEHEHUs BXOAHOW BENYMHbI 3aMeanseTcs.

Mpn HeobxogumocTn UNLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHus
napametpa b1-9.

BpemeHHble guarpammbl paboTbl LMgpoBbIX GUNbTPOB NPeACTaBeHbl 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
eCTb [ABa TUNa KOPPEKLMN, C MOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBSATL CABUT U M3MEHEHWNE HaKNoHa
N3MepUTENbHOM XapaKTEPUCTUKN.

CABUIr XapakTepPUCTUKM OCYLLECTBMAETCH nyTeM npubaBrneHuss K W3MEpeHHON BenuunHe
3HayeHus1, 3agaHHoro napametpom bl-1 (cm. lMpunoxeHve B). 3HayeHus cosura xapakTepucTukv
AaTyvka 3a4aloTcsl B eAMHULAX U3MepeHus pU3nyecko BenuYMHbI WM CryxaT Ans KoMmneHcauuu
MOrPeLIHOCTEN, BHOCUMbIX COMPOTMBIIEHUSIMU  MOABOASALWMX NPOBOAOB  (MPU  MOAKIOYEHWUM
Tepmonpeobpa3oBaTenei CONpoTUBMEHNS NO ABYXNPOBOAHOW CXeMe), a Takke Npu OTKIMOHEHWN Y
Tepmonpeobpa3oBaTens ConpoTUBIIEHUSI 3Ha4YeHNs Ro.

Mpumep casura namepuTenbHOM XapakTepUCTUKN rpadpnyeckn npeacTaBneH Ha pucyHke 3.3.

N3MeHeHne HaKnoHa XapaKTePUCTUKWU OCYLLIECTBMSETCH NyTEM YMHOXEHUS U3MepeHHON (1
CKOPPEKTUPOBaHHOM «CABWUIOM», €Cny 3dTa KOppeKkuusi Heobxoauma) BenuyMHbl Ha MOonpaBOYHbIv
KO3 PULMEHT B, 3HaYEHME KOTOPOro 3afjaeTcs napameTpom bl-2.

[aHHbIN BUA KOPPeKuun Mcnonb3yeTcs, Kak npaeumo, Ans KOMNeHcauunm norpeLuHocTen caMmmux
AaTymkoB (Hanpumep, Npu OTKIOHEHWUN Y TepMonpeobpasoBaTenen conpoTusneHnst napameTpa Wigo
OT CTaHAAapTHOrO 3HaYeHUs1) WUNU MOrpeLUHOCTEN, CBA3aHHbIX C pa3bpocoMm CONpPOTUBIEHMUN
LYHTVpYIOWMX pe3ncTopos (npu paboTe ¢ npeobpas3oBaTensmMu, BbIXOAHBIM CUrHaroM KOTOPbIX
SABMNSIETCH TOK).

3HaveHne nonpaBoyHOro koadpdumumeHTa B 3agaetcs B 6e3pasMepHbIX eanHMLax B Auana3oHe
o1 0,900 Ao 1,100 1 nepen ycTaHOBKOW MOXeT OblTb onpeaeneHo no gpopmyne:
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p= Myacr | (3.1)

nmaM
roe B — 3Ha4yeHne nonpaBovHOro KO ULINEHTA, yCTaHaBiMBaeMoro napameTpom;
n - q)aKTVNeCKoe 3Ha4vYeHne KOHTpOJ’WIpyeMOIZ BXOZIHOW BEMUYUHBI;

chakt
M. — n3MepeHHoe an6op0M 3HayYeHMe TOW XXe BENMNYMHBI.
nam

[MpyMep M3MEHEHUs HaKMOHa WU3MEPUTENbHOW XapakTepuUCTUKM rpadmyeckn npeactaBneH Ha
pucyHke 3.4.

PucyHok 3.3 — Koppekuusa «casur PucyHok 3.4 — KoppeKuus «HaknoH
XapaKTepUCTUKN» XapaKTepUCTUKN»
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OnpenenuTs  HeOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEPUB
MakcumMarbHoe unu 6rnskoe k HemMy 3HauyeHue napameTpa, rae OTKIOHEeHUEe HaKoHa U3MepUTENbHO
XapaKTepucTukn Hanbonee 3ameTHo.

BHumaHue! 3agaHue KOPPEKTUPYHOLLMX 3HAYEHWI, OTIIMYAIOLLIMXCS OT 3aBOACKMX ycTaHoBok (b1-1=0.0
n bl-2 = 1.000), nsaMeHsieT cTaHOapTHble METPOJSIOrMYecKne XapakTepuctuku npubopa M AOMKHO
nNpou3BOANTLCSE  TOMBbKO B TEXHWYECKM OOOCHOBaAHHbIX  Cryyasix  KBanuuUMpoBaHHbLIMU
cneyumanuctamu.

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).

BbluvcneHne KBagpaTHOTO KOPHS, C Y4eTOM HacTpoek macluiTabupoBaHusi, U nocrneaytowas
Bblaya curHana Ha UHAUKaLmio NpovCXoasT Mo crieayoLein gopmyrne:

T=|_|H+,HX (|-|B-|_|H), (32)
roe MNH — 3agaHHOe Nonb3oBaTeneM HkHee 3HaveHne rpaHnlbl AnanasoHa usmepexus (b1-5);

B — 3apgaHHOe Nonb3oBaTenemM BepxHee 3Ha4YeHne rpaHnLbl auanasoHa namepenus (b1-6);
IX - 3Ha4YeHne curHana ¢ gaTynka B OTHOCUTENbHbIX eanHuyax ot 0,000 go 1,000.
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3.2 YcTtponucTBo npubopa
3.2.1 KoHcTpykumsa npubopa

MpnBop KOHCTPYKTMBHO BBLIMOSHEH B NAcTMAaccoBOM Kopnyce, NpefHa3Ha4YeHHOM Ansi LWUTOBOro
VNN HacTEHHOro KpensmeHus. OCKu3bl KOPMycoB C rabapuTHbIMM M YCTAHOBOYHBIMW pa3Mepamu
npusefeHsl B MpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha [ABYX MNevaTHbIX nnatax. Ha nuvueson naHenu
pacnomnoxeHbl KknaBuaTtypa ynpasneHus npubopoM, umdpoBoe MokasblBalolmMe YCTPOWCTBO U
cBeToamnoapbl.

B npubopax HaCTEHHOro W LUMTOBOrO KOHCTPYKTUBHBIX UCMOSIHEHWUI CUIOBas U U3MepuTenbHas
4YacTW, a TakKe NPUCOEANHUTENbHBIV KIIEMMHMK. pacrorioXeHbl Ha 3adHew naHenu. KnemmMHuk ans
NoACOeAMHEHNSA BHELLHMX CBA3eN (O4aT4YMKOB M Lenen nuTaHusl) y NpubopoB LUMTOBOrO KpemnneHus
HaxoauTCcsl Ha 3agHei cTeHke. B npubopax HacCTEHHOro KpenneHWs KNeMMHUK pacnonoXxeH nop
BEPXHEW KPbILWKOW. B 0TBEpCTMSAX NOABOAA BHELLUHUX CBA3EW YCTAHOBIEHbI PE3VHOBLIE YNMOTHUTENN.
B npubopax kpennenums koprniyca Ha DIN-peiiky cunoBas M u3MepuTenbHas 4acTh, a TaKkke
npucoeanHUTENbHbIE KNEMMHUKN pacrnonioxeHbl Ha 6OKOBbIX CTOpoHax Npubopa.

[nsa yctaHoBkv Npubopa B LUMT B KOMMIIEKTE MOCTaBKV NPUNararoTcs KpenexHble arieMeHThl, ANns
ycTaHoBkn npubopa Ha DIN-peliky B KOMMNNekTe NOCTaBKW NpuaraeTcs cneuvanbHas 3allenka.

Ha pucyHke 3.5, a npvBeeH BHELLIHWI BUA NWLEBON naHenu npubopa Ans KopnycoB HaCTEHHOro
H v wwurtosoro kpennenus W1, Ha pucyHke 3.5, 6 — wurtosoro W2, Ha pucyHke 3.5, B — DIN-peeyHoro
KpenneHus.

Ha nuueson naHenu pacrnonoXxeHbl 3eMeHTbl YNpaBneHns v UHANKaLMN.

YeTbipexpaspsaHoe LmdpoBoe nokasbiBarollee YCTPOWCTBO NpeAHa3HayeHo Ans oTobpaxeHus
3HaYeHU N3MepsiEMbIX BEMUYMH 1 (OYHKLIMOHAMNbHbLIX NapameTpos npubopa.

LLlecTb cBETOAMOAOB KPACHOTO CBEYEHUSI CUrHANM3NPYIOT O PasfnNYHbIX pexumax paboTs:
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ceetoanoapl «K1» u «K2» curHanuavpyloT O BKMOYEHUW BbIxogHoro yctpovictea MAI-

perynsitopa — «6onbLUe» U «MEHbLLE», COOTBETCTBEHHO;
—  cBeToamnoabl «T», «Ty», «Tp» U «Xp» 3acBevnBatoTcs B pexume «[MPOrPAMMUPOBAHUE»

M CUTHanNM3MpyoT O TOM, Kakon napameTp BbibpaH Ans pegakTupoBaHms (CMm. n. 6.2).

WIMEPHTENL-PENTIATOR @
Ox
Or
T tu g %
~onn VIMEPUTENM-PEF YRRTOR OBEH TPM12 @
Qx
Ox
T tw g X%
o000
HAMEPHTENb-PETYNATOP — DBEHTPM12
a) 6) B)
PucyHok 3.5

KHonka npegHasHadeHa anst Bxoga B pexum «[MPOrPAMMUPOBAHUE», a Takke ans
3anucy HOBbIX YCTAHOBIIEHHbIX 3HAYEHUI B 3HEProHEe3aBCMMYI0 NamsATb npubopa.

P
KHorka é npefHasHayeHa A4ns BbiGopa NMporpamMMupyemMoro napameTpa U yBenuyeHus ero
3HaveHus1. MNpy yaepKaHUmM KHOMKU CKOPOCTb M3MEHEHUs BO3pacTaeT.

N

[V npefdHasHadyeHa Ans BoliGopa NporpaMMyMpyemMoro napameTpa W yMEHbLUEHUSI ero

KHonka
3HaueHus1. Mpu yaep>kaHnm KHOMKN CKOPOCTb U3MEHEHUSI BO3pacTaeT.
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3.2.2 Tunbl BXOAHbIX YCTPOUCTB

BxogHoe nsmeputensHoe ycTporcTBO B Npubope sBnseTcs yHMBepcarnbHbIM, T.€. K HEMY MOXHO
noaknoyath nobble nepBuYHble NpeobpasoBaTeny (AaTynku) U3 nepedncrneHHbIx B Tabnuue 2.2, K
BXOAY Npubopa MOXHO NOAKIYUTL OOHOBPEMEHHO TOMBKO OAMH AATUMK.

B kayectBe gaTymMKkoB MOryT ObITb MCMOMNb30BaHbI:

—  TepmonpeobpasoBaTtenv ConpoTUBNEHUS;

—  npeobpasoBaTeny TePMOINEKTPUYECKHE;

—  aKkTuBHble npeobpasoBaTeny C BbIXOAHbIM aHanoroBbIM CUrHaroM B BUAE MOCTOSHHOIO
HanpshXeHUs: UNu Toka.

AKTMBHblE NpeobpasoBaTeny C BbIXOAHLIM aHanoroBbIM CWUrHarioM B BMAE MOCTOSIHHOIO
HanpsbxeHust (oT MyHyc 50 go 50 mB, ot 0 go 1 B) unm Toka (o1 0 o 5 MA, ot 0 go 20 MA, oT 4 o
20 MA) MoryT GblTb MCMOMb30BaHbl AN U3MEPEHUs Kak TemnepaTtypbl, Tak U ApYrux u3an4eckmx
BENUYMH: AaBMEHNs, pacxoaa, YPOBHS U T. M.

3.2.2.1 NoaknioyeHne TepMmonpeobpasoBaTenen cConpoTUBNEHUs

Pabota patuMkoB OCHOBaHa Ha  TeMnepaTypHOW  3aBUCUMOCTM  3NIEKTPUYECKOro
COMNpOTUBIEHNA MeTannoB. JaTtynk u3nyecku BbINOSHEH B BMAE KATYLUKU M3 TOHKOW MEAHOW unu
NnaTVHOBOW MPOBOMOKM Ha Kapkace W3 M30MALMOHHOTO MaTepuana, 3akilo4eHHOW B 3alUMTHYH
mnb3y. Tepmonpeobpas3oBaTenu COMPOTVMBMEHUS XapaKTepusylTcs [OByMs napametrpamu: Ro—
conpoTtuBneHvem gatumka npu 0 °C n Wigp — OTHOLUEHMEM COMPOTMBIEHUS AATyMKa, U3MEPEHHOro
npu Temnepatype 100 °C, k ero conpoTueneHuto, namepeHHomy npu 0 °C (Ro).

B npubopax wucnonb3yeTcs TpexnpoBodHasi Cxema MNOAKMYeHus TepmonpeobpasoBaTeneii
conpoTuBneHusi. K ogHomy 13 BEIBOAOB TepMope3ucTopa R, noacoeaunHsioTcs ABa Nposoaa, a TpeTui
noaknioyaeTcss K Apyromy BbiBogy R; (pucyHok 3.6, Hymepauusi KOHTakTOB npuBefeHa B
Mpunoxenun b (tabnuua b.1)). Takas cxema MO3BONSET CKOMMEHCUPOBATb COMPOTMBREHMWE
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COeANHUTENbHBIX NMPOBOAOB. Npn 3TOM Heobxoaumo cobnoaaTe yCroBue paBeHCTBa COMPOTUBMNEHWI
BCEX Tpex NpoBOAOB.

TepmonpeobpasoBaTeny CONpPOTUBREHUA MOTYT MOAKMYATLCA K Npubopy C 1cnonb3oBaHWEM
OBYXMPOBOAHON JIMHUW, HO MPU 3TOM OTCYTCTBYET KOMMEHCauus Npu U3MEHEHUW COMpPOTUBMEHWS
coeauHnTenbHbIX NpoBogoB. loatomy 6GydeT HabnoaaTbCs HeKoTopasi 3aBUCMMOCTb MOKasaHun
npubopa oT konebaHu TemnepaTypbl NPOBOAOB. B cnyyae ncnonb3oBaHWs ABYXNPOBOOAHOW MAMHUM
ANs KOMMEHcauMn napas3MTHOro COnpoTMBIIEHNS NPOBOAOB HEOOXOAMMO Mpu noArotoBke npubopa k
paboTe BbINOMHUTL AENCTBUS, YKadaHHble B Mpunoxenum I,

3.2.2.2 NoaknioyeHue npeobpasoBaTenier TePMO3NeKTPUYECKUX

MpeobpasoBaTenb TEPMOINEKTPUYECKUIA COCTOUT M3 ABYX COEAMHEHHbIX Ha OAHOM K3 KOHLIOB
NPOBOAHMKOB, W3rOTOBMEHHbIX W3 MeTannoB, obnagalowyx pasHbIMU  TEPMOJNEKTPUYECKUMM
cBoiicTBaMu. COEAMHEHHbIE KOHLbl, Ha3blBaeMble «paboynM Craem», OMycKaloT B U3MEpPSiEMYHO
cpedy, a cBobOAHblE KOHLUbI («XONMOAHbIN Ccrnan») mnpeobpasoBaTtens TepMO3NEKTPUYECKOro
nopksoyaloT Ko Bxody npubopa (pucyHok 3.7, Hymepauus KOHTakToB npusegeHa B lNpunoxernun b
(tabnuua bB.1)). Ecnn  TemnepaTypbl «paboyero» W «XOMOAHOTO CNaesB» pPasfuyHbl, TO
npeobpasoBaTenb TepmoanekTpuyeckuin BbipabaTtbiBaeT Tepmo3[C, koTopas W nopaeTcs Ha
namepuTens.

Mockonbky Tepmo3AC 3aBWcWUT OT pasHOCTM TemnepaTtyp [AByX crnaeB npeobpasoBaTtens
TEPMOIIEKTPUYECKOrOo, TO ANSA NOMY4YEeHUA KOPPEKTHbIX MOKasaHu HeobXoamMmo 3HaTb TemnepaTypy
«xonogHoro cnas» (ee CBODOAHBIX KOHLOB), 4TOObI CKOMMEHCMpoBaTb ee B JdallbHenLunXx
BbIYUCIIEHUSIX.

B npubopax npegycmoTpeHa cxema aBTOMaTM4eCKOW KOMMEHCauuMu TemnepaTtypbl CBOOOAHbIX
KOHLOB MpeobpasoBaTtens TepmoaneKkTpuyeckoro. [laTymk TemnepaTtypbl «XOMOZHOTO  cnas»
YCTaHOBINEH PSAOM C NPUCOeANHNUTENbHBIM KITEMMHUKOM.
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PucyHok 3.6 PucyHok 3.7

MpumeyaHue — [N OTKAIOYEHUA KOMMNEHCALMK «XONOAHOro cnas» Heobxoaumo BBecTu kog 100
(CM. n. 6). KomneHcaumst «xonogHoro cnas» 6y/:1eT BHOBb BKJlOYEHa TOJIbKO MpuU U3MeHeHUn koga
AaTt4yuka unnm HOBOM BKIHOYEHUN np|/|6opa.

MogkntoyeHne npeobpasoBaTenen TepMOINEKTPUYECKUX K Npubopy OOMKHO MPOM3BOAUTLCS C
NMOMOLLbIO CreumanbHbIX KOMMNEHCALUMOHHbIX (TEPMO3NEKTPOAHBIX) NPOBOAOB, U3rOTOBIIEHHbLIX M3 TeX
Xe caMblX MaTepuanos, Y4TO U npeobpasoBaTefl TEPMOINEKTPUHECKUIA, NPU 3TOM peKoMeHayeTcs
nomelatb MNpoBoda B 3alMTHbIA 3kpaH (puUcyHok 3.8, HyMepauusi KOHTaKTOB npuBedeHa B
Mpunoxenun b (tabrnmua bB1)). JonyckaeTcA Takke wWCNonb3oBaTb NpoBoda W3 MeTannoB C
TEPMOINEKTPUYECKUMN XapaKTepucTMKaMmn, KoTopble B AuanasoHe Temnepatyp oT 0 go 100 °C
aHarnorMyHbl xapakTepucTukam maTepuarnoB 3MeKkTpoAoB npeobpasoBaTensi TePMO3NEKTPUYECKOTO.
Mpyn coeauHEHWM KOMMEHCAUMOHHbLIX NPOBOAOB C MpeobpasoBaTenemM TEPMOINEKTPUYECKM 1
npnbopomM Heobxoanmo cobntogaTtb NONSAPHOCTD.

BHumanue! [lpu HapyLweHUn YyKadaHHbIX yCJ'IOBVIVI MOTryT WMEeTb MeCTO 3Ha4uTellbHble
NOorpeLHoOCTN Npu usMepeHnn.
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3.2.2.3 NogknioyeHne A4aTUNKOB, UMEHOLINX YHU(DPULIMPOBAHHbLIN BbIXOAHOW CUTHArM ToKa
WNU HanpsXeHus

MHorme  patyuvMkm  pasnuuHbIX  (PU3UMYECKMX  BEMUYMH  OCHALLEHbl  HOPMUPYIOLLMMWU
namepuTenbHeiMM  npeobpasoBaTtensmu.  Hopmwupytowme npeobpasosatenn  TpaHCOPMUPYIOT
CuMrHanbl  C  MNepBUYHbIX  npeobpasoBaTtenen  (mMpeobpasoBaTenen  TEPMOINEKTPUHECKMX,
TepmonpeobpasoBarenein ConpoTUBIIEHUS, MaHOMETPOB, PACXOAOMEPOB U Ap.) B YHUDPULMPOBaHHbIV
CurHan nocTosiHHOro Toka. BenuunHa atoro Toka nexwviT B cnegyrownx gnanasonax: ot 0 go 5, ot 0 go
20, ot 4 go 20 mMA. [lnanasoH BbIXOAHOrO TOKa HOpMUpYHoLLEero npeobpasoBartens nNponopLyoHaneH
3HaYeHWI0 (PU3NYECKON BEMUUMHBI, N3MEepPSEeMONn AaTYMKOM, U COOTBETCTBYET paboyemy Ananas3oHy
AaTynka, ykasaHHOMY B ero TEXHWYECKMX XapakTepuctukax. B cBAsun ¢ Tem, 4to npubop namepsieT
TOMbKO BXOAHOE HarnpsiKeHwe, npu MOAKIOYEHUU [aTyYMKOB MOCTOSIHHOrO Toka Heobxoanmo
MCronb3oBaTb BXOAsLee B KOMMMEKTauuio HarpysoyHoe conpoTuenenme R,= (50,000 + 0,025) Om
(cm. pucyHok 3.9 u Npunoxexune b).

PucyHok 3.8 PucyHok 3.9
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Mpn HeobxoAMMOCTU MUTaHWS HOPMMPYIOLLUMX NpeobpasoBaTenei, WCNOnb3yLMX BHELIHWE
WCTOYHWKM MUTaHUS MOCTOSHHOTO TOKa, MOXET MPUMEHATLCA BCTPOEHHbLIN B NpMOBOp ranbBaHUYecku
M30MMPOBaHHbIN OT NUTAOLLEN CETU U U3MEePUTENBbHOM YacTu npubopa UCTOYHKK 24 B.

MpumeyaHne — MakcumanbHas Harpy3oyHasi CrMOCOBHOCTb BCTPOEHHOrO MCTOYHMKA MUTaHMS
cocrtaensieT 80 MA.

Cxema noaknoyeHust kK npubopy UCTOYHMKA YHUBEPCATIbHOTO CUrHana nocTOSIHHOIO HanpsiKeHust
npueegeHa B lMpunoxeHun b (cMm. pucyHok B.7).

3.2.3 NNA-perynaTtop
3.2.3.1 O6wme cBeaeHus

MWAO-perynupoBaHne sBnsieTcs Haumbonee TOYHbIM U 3DDEKTUBHBIM METOAOM MoAAep)aHus
KOHTPONMPYEMOMN BEMUYUHBI Ha 3agaHHOM ypoBHe. Ha pucyHke 3.10 npvBegeHa (yHKLMOHanbHas
cxema [MO-perynsatopa. OcHOBHOe Ha3HayeHWe perynstopa — ¢opMUpOBaHWE YNpaBrsoLLEero
cvrHana Y, 3agatoLiero BbIXOAHYH MOLLHOCTb MUCMOMHUTENbHOro mexaHuama (VM) n HanpaBneHHoro
Ha yMeHbLUEHNE paccornacoBaHusi E nnu oTKNoHeHWs TEKYLLEro 3Ha4YeHUsi perynnpyemMon BenuyuHbl
T oT BenmuumHbl yctaBku Tycr. B onepatopHon dopme copmyna MNA-perynsTopa BeIrNsSaut
crnegylowmm obpasom:

1
V=E®y gt ) (3.3)
n

Kak cnegyetr u3 copmynbl, [MWO-perynatop COCTOMT U3 TPeX OCHOBHbIX YacTeu:
nponopuuoHanesHon K, uHTerpansHon 1/p-T, u puddepeHumansHon p-T,. Ha npaktuke, Ans
(OPMMPOBaHNS UMPOBLIX PErYNSTOPOB WUCMOMb3YHTCS pPasHOCTHble hopMyrnbl, MO3BONSOLNE
pabotaTb He C HenpepbiBHbIM BO BPEMEHW CUrHanoM, a C KBAHTOBaHHbIM MO BpeMeHW. Takum
obpa3om, Ans pacyeTa ynpaBrnsloWEro curHana Ha Bbixode umdposoro [MN[O-perynatopa
ncnonb3yeTcs hopmyna:
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1 10 AE;
Yi:x_' Ei+— 2 Ei Mgy +T;1'At—' , (3.4)
o n i=0 3M
rae Xp — NoJyioca NponopumMoHarnbHOCTH ;|

E; - paccormacoBaHve wWnu pasHOCTb Mexay YCTaBKOW Tycr M TeKyLMM 3HayYeHuem
M3MepEeHHON BeNnynHbl T;;

E — AndbdepeHumanbHas NOCTOSHHAS;

AE; — pasHocTb Mexay [BYMS COCEaHUMM PaccornacoBaHnsMm E; u Eiy;
At,sm — BPEMSA MEXOY ABYMSI COCEAHUMUN USMEPEHUAMU Ti U Tiy;

T n — UHTerpanbHaa NOCTOAHHAasA;

n
E E; — HakonneHHas B i-1 MOMEHT BPEMEHW CyMMa PaccorniacoBaHuii (MHTerpansHas cymma).
i=0

MponopuyroHarnbHas cocTaBnsoLLias 3aBUCUT OT paccornacoBaHusi E; u oTBeyaeT 3a peakumio Ha
MFHOBEHHYH0 OLLUMGKY perynupoBaHusl.
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PucyHok 3.10
MHTerpanbHas cocTaBnswowas CcoaepXuT B cebe HaKOMMEeHHyl OWMWOKy perynmpoBaHus

E E; AtsM 1 No3BONSET 4OOUTLCS MakcUMarbHOW CKOPOCTU OOCTUXEHUA YCTaBKK.

OndpdepeHumanbHasi cocTaBnsiollas 3aBUCUT OT CKOPOCTU W3MEHEHUSI paccoriiacoBaHusi
AEj/At,,y M NO3BONSET YNYYLINTL KAYECTBO NEPEXOLHOro npoLecca.

Bpemsi mexay cocegHummn namepenvamm At,,, onpeaenseTcs BpeMeHem ornpoca OAHOro KaHana
N3MepeHusl.

3.2.3.2 Pexxumbl paboThbi perynsitopa

B npnbope npeaycmoTpeHbl ABa pexvma paboTbl perynaropa:

—  TO-perynatop ons ynpaBneHnsi CUCTEMON «HarpeBaTenb-XONoANNbHUK;

—  MW-perynsitop Ans ynpaBneHusi 3anopHO-pPerynmpyoLLuM MeEXaHU3MOM.

Pexum paboTbl perynatopa 3agaetcsa napametpom Al-6.
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Perynsatop Ans ynpaBneHusi CUCTEMOW «HarpeBaTeNb-XONoAUIbHUK» NpeacTaBnseT cobown
nonHoueHHbIn MNO-perynatop, onnceiBaembli popmynon 3.4.

Perynsatop Ans ynpaBneHUs  3anopHO-PerynupylowumMm  MexaHU3MOM  UCMonb3yeT
VHTerpanbHble cBoWCTBa anekTpoasuratens K3P, B pesynbTate 4ero ynpaenswowWwui curHan Ha
BbIXO4e perynatopa noABepraeTcs  AOMOSNHUTENbHOMY  WHTErpvpoBaHUIO  WUCMOMHUTENbHBIM
MexaHuamoM. dakTudecku, B npubope peanusosaH [MU[-perynsitop, KOTOpbIA MoMy4YaeTcs nyTem
anddepeHumpoBaHna dopmynbl 3.4 1 oTbpacbiBaHns BTOpOW npou3soaHon. dopmyna perynstopa
nMeeT crieaytoLmnii BUa;:

vio L[ 8E L E] @)
Xp | Aty T

[Mocne nHTerpnpoBaHWUa CuUrHana MUCMOMHUTENbHLIM MEeXaHU3MOM, ABMSALWUMCH UHEPLUOHHBLIM
3BEHOM CUCTEeMbI, nosnydaem yﬂpaBJ‘IﬂlOLLWIVI CurHan cnegywouiero spga:

1 120
Yi=— | Ei+—2EiAtyy |, (3.6)
X Ty i=0

npu aTom X' 1 Ty' — NapameTpbl perynatopa ¢ y4eToM MHEPLIMOHHbLIX CBOVICTB UCTMOSTHUTENBHOTO
MexaHu3ma. Takum 06pas3om, Ha Bbixode nonyyaeM nosHoueHHsin MNU-peryndarop.
3.2.3.3 NapameTpbl HACTPOWNKU perynsTtopa

YTto6bl 06ecneunTb adhdekTuBHy0 paboTy npubopa, HEOGXOAMMO Ansi KOHKPEeTHOro obbekTa

ynpaeneHus nogobpatb koadduumeHtol MNMAO-perynatopa: X,, T, U Ty OTO BO3MOXHO CAenaTtb
BpYUHyto (cM. MNpunoxeHune N) unu ncnonb3oBaTtb aBTOHACTPONKY (CM . MpunoxeHue XK).
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BHuumanue! B HekoTopbix cnyyasx [MW[-perynupoBaHue SBNSETCA U30bITOYHBIM - MNN
HefonmycTMbIM. B Takux cnyyasx, BbiCTaBuB KoadduumeHT T, =0 unn T, = 0, MOXHO NOny4nTb
cootseTcTBeHHO N[ - nnu MN-perynatop.

Ons ynpaBneHns WCMOMHWUTENbHLIM MeXaHusmMom npubop ucronb3yeT o0b6a BbIXOAHbIX
ycTpovictBa (pucyHok 3.11), npu 3TOM BbIOOP BbIXOAHOTO YCTPOWCTBA OMpeAensercsa crepylowmnm
ycroBuem:

ecnu Y>0 — Bkntovyaetcsa BY1;

ecnu Y<0 — Bkntovyaetcsa BY2.

Takum obpasom, BY1 ynpaBnsieT HarpeBaTenem B CUCTEME «HarpeBaTemNb-XONOAUIbHUK» WUNn
KOHTaKTaMun «OTKpbITb» B cucteme K3P, a BY2, cooTBeTCTBEHHO XONOAMMBHWKOM MU KOHTaKTaMu
«3aKPbITb».

Ona dopMupoBaHust ynpaBnsioLLero curHana perynstopa BoIxogHon curdan BY npeobpa3syetcs
B nocregoBaTenbHOCTb MMNYIbCOB (PUCYHOK 3.12) cornacHo criegytolei dopmyrne:

Y

=Tog—, 3.7
" T00% (3.7

roe D — gnutenbHOCTb MMMynbCea, [c]
Tcn — nepuog cnegosaHus UMNYNbCOB, [C]
Y — curHan Ha Bbixoge MUA-perynsartopa, [%].

Mepunoa cnepgoBaHMs WMMMYNbCOB Tcp 3aBMCMT OT NapameTpoB MycKOBOro 06opyAoBaHWs
MCMOMHNTENbHOTO MexaHuW3Ma u 3apaetca napametpom Al-5. Manoe 3HayeHnue Tcp NpUBOAMT K
YacTbIM KOMMYyTaUMSIM U BLICTPOMY M3HOCY CUIOBBIX KOHTAKTOB, @ GonbLUOe 3HAYEHME — K YXYALIEHUIO
KavecTBa perynnpoBaHus.
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PucyHok 3.11 PucyHok 3.12

B 3aBucumocTn ot BCTpoeHHoro BY, HeobxoAMMO YCTaHOBWUTb MUHMMAarbHYH ANUTENBHOCTb
mmnynbca WM, koTopas 3agaetcsa napametpom Al-8.

Ons  ucKMoYeHns U3NUWHKMX cpabaTbiBaHU  perynaTopa npyv  HeBOoNbLIOM  3HAYeHWUU
paccornacoBaHus E; Ans BblYUCMEHWUA 3HAYeHUA Y; MCMOMb3yeTcs YTOYHEeHHOoe 3HadeHune Ep,
BblYMCMEHHOE B COOTBETCTBUU C YCIIOBUSIMMU:

ecrmm | Ei| < X4, TO Ep=0;

ecrim Ei> Xg4, To Ep= Ej— Xg;

ecm Ei< — Xy, TO Ep= Eij+ Xg,
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rae Xq— 30Ha YyBCTBUTENBHOCTU (PUCYHOK 3.13).

30Ha He4yBCTBUTENLHOCTY 3adaeTcs napameTpom Al-2.

B cnyyae TexHomnorumyeckon HEOOGXOAMMOCTM OrpPaHWYUTb  MaKCUMarbHYI0  MOLLHOCTb
WCMOSHUTENBHOTO MexaHmsma B npubope umeeTCcs BO3MOXHOCTb OFpaHWYeHUs  BbIXOZHOrO
ynpaensioLiero Bo3gencTemsa. Hanpumep, ecnn Heobxoaumo, 4Tobbl MowHocTe VIM He npeBbiwana
80%, To He06X0AMMO BbICTaBUTb COOTBETCTBYIOLLEE 3HadeHne B napameTpe Al-3 (pucyHok 3.14).

PucyHok 3.13 PucyHok 3.14

BHumaHue!

1 Nepepn HacTpovikon perynatopa Heobxogumo 3apatb nepuog WKMMa (napametp Al-5, pexum
paboTbl perynatopa (napametp Al-6) n MMHMManbHyl0 AnuTenbHOCTb umnynsca WM (napametp
A1-8))

2 ina HacTpowikun MNN-perynatopa ynpaenenus K3P HeobxoamMmo 3apatb Bpemsi NOMHOro xoaa
3agBukkn  (napameTtp Al-7), onpefdensemoe Kak BpeMs MepemMeLleHuss perynupyroLlero opraHa us
O[HOro KpanHero nonoXeHust B Apyroe.
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Ecnn nocne aBTOomMaTvyeckoW unM py4HOM HACTPOMKM NepexofHas XapakTepucTuka obbekTa
OoTNNYyaeTCcst OT uaeanbHON, HeobxoaMMO OTKOPPEKTUPOBaTb 3afaHHble napameTpbl perynupoBaHust
cornacHo pucyHky 3.15.

PucyHok 3.15
3.2.4 Bnpgbl BbIXOAHbIX YCTPOUCTB

BbixogHble ycTponcTBa NpefHasHayeHbl ANS nepeaayn BbIXOAHOMO yNpaBnsioLWero curHana Ha
MCMOMHUTENbHbIE MEXaHW3MBb.

CxeMbl nogknioyeHns BY npuseaeHsl B MNpunoxexun b.

B npubope ncnonbaytotcs BY Tonbko AnckpeTHoro tvna.

BHumaHue! BHe 3aBucumocTM oOT Buga, nwboe BbIXOAHOE yCTpOVICTBO ranbBaHNU4YeCKu
n3011MpoBaHO OT N3MEepPUTESIbHOro 6noka (32 NCKIMKYeHneMm Bbixoaa T).

AuckpetHoe BY — anekTpomarHutHoe pene, TPaH3WCTOPHas onTonapa, ONTOCUMUCTOP —
ncnonb3yeTcs Anst ynpasneHusi (BKMOYEHNs/BLIKIIOYEHNS) Harpy3kon nnbo HenocpeacTBEHHO, Nubo
yepe3 Oonee MOLUHble YMpaBrsloOWMe SMEeMeHTbl, TakMe Kak nyckaTenu, TBepAoTeNlbHble perne,
TUPUCTOPbI UM CUMUCTOPBI.
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AnekTpomarHuTHoe pene (Bbixoa P) npegHasHaveHo ANs KOMMyTauuu CUIOBbIX Lienen
HanpsihxeHneM He 6onee 250 B n pabounm Tokom He Gonee 4 A.

TpaH3ucTtopHaa ontonapa (Bbixog K) npumeHsieTcs, kak npaBuno, Ans ynpaeneHus
HWU3KOBOIbTHBIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHne Bbixoga u3 cTpos
TpaH3ucTopa Wu3-3a OONbLWOro TOKa CaMOWMHAYKUMWM napannensHo oOMOTKe BHELUHero pene
Heobxogumo yctaHasnmeaTtb avog VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN Koy (Bbixoa T) npegHasHaveH ANA NPsSMOro MoAKMoYeHus K npubopy B
KavecTBe Harpysku TBepAoTeNlbHOro pene (BbIXogHOe HanpsikeHne oT 4 Ao 6 B, NOCTOAHHbLIN TOK He
bonee 25 mMA).

BHumaHue! MakcumanbHas gnvHa coeguHUTENbLHOMO kabens mMexay I'IpVIGOpOM ¢ BbIxogoM T un
TBEPAOTENbHLIM pene He AOoMMKHA NpeBbllwaTth 3 M.

OntocumucTtop (Bbixog C) MMeeT BHYTPEHHIO CXeMy nepexoda Yepes HOMb M BKIoYaeTcs B
Lenb yrnpaBrneHWs MOLLHOIO CMMUCTOPa WK Napbl BCTPEYHO-NaparnenbHO BKIIOYEHHbIX TUPUCTOPOB
Yepes orpaHuuuBatowmii pesuctop R1 (cm. pucyHok B.3). BenuuuHa conpoTtuBneHus pesuctopa
onpegensieT TOK ynpaBneHns cuMmmcTopa. HarpysouHas cnocobHOCTb Bbixoga — TOK He 6onee 50 MA
npu NnepemMeHHOM HanpsieHumn He bonee 250 B.

[ina npepoTBpalleHns Npobos TMPUCTOPOB M3-3a BbICOKOBOMbTHLIX CKAYKOB HaMpPsXKeHUs B CETH
K MX BbIBOAAM pekoMeHAyeTcsi nogknoyatb punbtpytowwyo RC uenouky (R2C1).

34



4 Mepbl 6e3onacHocTH

4.1 Mo cnocoby 3alunTbl OT MOPAXKEHMS IANEKTPUHECKMM TOKOM Npmubop cooTBeTCTBYeT knaccy
no MOCT 12.2.007.0.

4.2 K akcrinyaTaumm n TexobcnyxvBaHuio nNpubopa AOSKHbI [OMycKaTbCA Nvua, U3yvuBluMe
npasuna sKcnnyartaumu, npowegwme obyyeHne n nNpoBepKy 3HaHWIA NO BOMPOCaM OXpaHbl Tpyda B
COOTBETCTBMM C «TuNoBbIM MornoxeHnem 06 oOyyeHMM no BoMpocam OXpaHbl  TpyAa»
(HNAOM 0.00-4.12) n umetowmx rpynny gonycka He Hwxe Il cormacHo «[lpaBunam 6e3onacHoin
aKcnnyatauum anekTpoyctaHoBok notpebutener» (HMAOIM 40.1-1.21).

4.3 He ponyckaetcsa normagaHvWe Brnarm Ha KOHTAKTbl BbIXOAHOrO pasbeMa W BHYTPEHHWEe
3MeKTPoanemMeHTbl npubopa.

4.4 3anpeljaetca wucnonb3oBaHWe npubopa B arpeccuBHbIX cpedax C coaepxaHuem B
aTMocdepe KUCNOT, Lienoyen, Macen u T. n.

4.5 3anpelyaeTcs NpoBoAWTb Niobble NOAKMIYEHNS K NpMbopy 1 paboTkbl MO ero TEXHUYECKOMY
06CNyXMBaHMIO MPU BKMIOYEHHOM MWUTaHUM, T.K. Ha OTKPbITbIX KOHTAKTax KnemmHuka npubopa
NpUCYTCTBYET HanpshkeHve BenuunHoun o 250 B.

4.6 lMpwy NpoBeAeHUN TeKyLLLero peMoHTa HeobxoauMo cobnopaTte ykasaHus mep 6esonacHocTH,
HaCTOSALLEro pykoBoAcTBa No aKcnnyaTauuu.

4.7 PeMoHT npubopa npou3BOAMTCA Ha NPeanpusTUN-U3roToBUTENE B 3aBOACKUX YCMOBUSIX C
NpUMEHEeHNeM creumnanbHoOW CTEHA0BOW annapaTypbl.

BHumaHue! B cBA3N C Hanuymem Ha KNeMMHUKE OMacHOro ANS KWU3HW HanpsbkeHWs npubopel,
M3roTOBIEHHbIE B  KOprycax LUMTOBOrO KpenneHnust (ucnonHenuss OBEH TPM12-LU1.Y.X wu
OBEH TPM12-l1l2.Y.X), [OMKHbl YyCTaHaBNMBaTbCA B LUUTAX YNpaBreHus, AOCTYMHbIX TOJbKO
KBanMuUMpoBaHHbLIM crieuuanucTam.
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5 MoHTax npubopa Ha 06bLeKTe U NOAroTOBKa K paboTte
B pasgene onucbiBaloTCA MOHTaX, KpenneHne u nogknodeHne npmbopa.

5.1 MoHTax npnbopa
5.1.1 YcTaHOBKa Npu6opoB HAaCTEeHHOro UCNOJTHEHUs

[Onsa yctaHoBKM NpUBGOPOB HACTEHHOrO UCMOMHEHNS CrieayeT BbINOMHUTL crieayoLne AencTBus.

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

MpumeyaHme — BUHTBI ANSt KpENNEHNS KPOHLITEVHA HE BXOOSIT B KOMMNIEKT NMOCTaBKW.

2) 3auennTb KpenexHbIA Yronok Ha 3afHen CTeHke npubopa 3a BEpPXHIOK KPOMKY KPOHLUTENHA

(pucyHok 5.1, 6)
3) MpukpenuTb NPMBOP K KPOHLUTENHY BUHTOM M4 x 35 13 komnnekTa noctaBku (pUCyHok 5.1, B).

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

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

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

2) YcraHoBUTbL NpubOp Ha WMTe ynpaBneHWsi, UCNOMNb3ys AN €ro KpenneHus MOHTaXHble
dlIeMeHTbl, BXoadLwne B KOMMNMEeKT NoCTaBKkn I'IpI/IGOpa.

3) BctaButb I'IpVI60p B cneunanbHO NoAroToBfieHHOE OTBEPCTUE Ha J'IVILI,eBOVI naHenun wuta (CM.

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

(pucyHok 5.2, 6).
5) 3aBepHyTb BUHTHI M4 x 35 u3 kOMMneKkTa NocTaBky B OTBEPCTUSAX Kaxaoro dukcaTopa Tak,
4TOOLI NPMOOP ObIN MNIOTHO NPUXAT K NMMUEBOW 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 —creayolime
OencTBus.

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

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

3) C ycunvem npupasute npubop k DIN-perike B HanpaBreHun, noka3aHHOM CTPErKon, A0
dmKcauum 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

[Mpu MoHTaxe pekomeHayeTcst cobnioaaTh crieayroLme TpeboBaHus.

1) MNopknoyeHne npubopa cnedyeT nNpou3BoAMTb K ceTeBoMmy dwuaepy 220B 50wy, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOIMO CUIIOBOro obopyaoBaHusi. Bo BHelHel uenu
pPEKOMEHAYETCA YCTaHOBUTb BbIKMOYaTENb NUTaHWs, obecneumBalowmii OTKMOYeHne npubopa ot
CeTu 1 NnaBk1e npegoxpaHuTenu Ha Tok 0,5 A.

2) CxeMbl MNOAKMIOYEHMS [OaTyMKOB K npubopam pasnuuHbiX WCMNOMHEHWA NpuBEAEHbl B
MpunoxeHumn b. MNapameTpbl NMHUM cCoeaMHEHUs Npubopa ¢ 4aTYMKOM NpuBeaeHbl B Tabnuue 5.1.

Tabnuua 5.1 — MNapamMeTpbl NMHUKM CBA3M NpUboOpa ¢ AaTYMKaMu

Twn paTtumnka OnuHa NnuHUN, M, ConpotusnexHue MUcnonHeHune nuHumn
He 6onee nuHuu, Om, He 6ornee
TpexnpoBogHas,
TepmonpoGpasoBaTenb pexnposoAt
100 15,0 npoBoAa paBHOW AJINHbI
COMPOTUBIEHNUS
1 ceyeHus
TepMoanekTpoaHbIN
MpeobpaszoBaTerb
P P o 20 100 kabenb
TEPMOIIEKTPUYECKUI

(KOMMNEeHCALMOHHbI)

YHUULMPOBaHHbIN

CUrHarn nocTosiHHOro ToKa 100 100 AsyxnposopHas
YHUUUMPOBaAHHbIN
CUrHan HanpsxeHus 100 5,0 [ByxnpoBogHas

NOCTOAHHOIO TOKa

3) BcTpoeHHbIn B NpuMBOp  UCTOYHMK MOCTOSIHHOTO — Hanpsbkenusi (24+2,4) B cnepyet
MCMoNb30BaTh ANA NUTAHNS aKTUBHBIX AaTYMKOB C aHASIOroBbIM BbIXOAOM.
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5.2.2 Yka3aHusi N0 MOHTaxy

PekomeHaaumm no opraHusauuy MOHTaxa criegyroLme.

MoagrotoBuTb Kabenu AN coedvHeHus npubopa C AATYMKOM, @ Takke C MCTOYHUKOM MUTaHWA
220 B 50 'y,

Ons obecnevyeHns HapEXHOCTU 3MNEKTPUYECKUX COEAMHEHUI PeKOMeHAyeTCsi MCMonb3oBaTb
Kabenn MegHble MHOTOXWIbHbIE, KOHLbl KOTOpbIX Mepen MOAKIYeHWeM criefyeT TwarternbHO
3a4YMCTUTb U 3anyAnTb. 3a4nCTKy Xun kabene HeO6XOANMO BbINOMHATL C TAKUM pacyeToM, YTobbl 1X
OrosieHHble KOHLbI Mocne MOAKMIYEHUs K Npnbopy He BbICTynanu 3a npeaens! knemmHuka. Cevexune
Xun kabeneit QOMKHO BbITb He Gonee 1 MM°.

B koprycax HaCTEHHOro KpemnmeHWs KOHWYeckue 4YacTu YMMOTHAWMX BTYMNOK cpe3aTb Takum
obpa3om, 4ToObI BTyNnKa NAOTHO Npurerana K noBepxHoCTh kabens.

MprumeyaHuna

1 KabenbHble BbIBOoAbl MNpubopa paccunTaHbl Ha MoOAKMoYeHWe Kkabenew C  HapyXHbIM
anameTpom ot 6 40 12 mm.

2 [Insi yMeHbLUEHUs1 TPEHUSA MeXy PE3VHOBOW MOBEPXHOCTBLIO BTYNKM U kabensi pekomeHayeTcs
NPUMEHATb TanbK, Kpaxman u T.4.

Mpu npoknagke kabenen cnegyeT BbIAENUTb IMHUM CBA3U, COEAMHSAOLLME NPUOOP C 4aTYMKOM B
CaMOCTOATENbHY Tpaccy (MMM HeCKOnbKO Tpacc), pacnonaras ee (Mnu ux) OTAENbHO OT CUIIOBbIX
kabenew, a Takke oT kKabenew, Co34atOLLMX BbICOKOHYACTOTHBIE Y UMMYNbCHBIE MOMEXM.

BHumanue! [Ons 3awuTtbl BXOA40B Npubopa OT BIMSIHUS MPOMBILUNEHHBIX 3MIEKTPOMAarHUTHbIX
MOMEX IIMHUM CBSA3M Npubopa ¢ AaTUYMKOM crielyeT aKpaHuMpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCMonb30BaHbl Kak crneuuanbHble kabenu C SKpaHWPYOLMMKU onneTkamu, Tak W 3a3eMreHHble
cTanbHble TpyGbl NoaxoasLlero AMameTpa. JkpaHbl kabernel ¢ SKpaHUPYOLMMU onneTkamu cnegyet
NOAKMOUNTL K 323EMIIEHHOMY KOHTaKTY B LUMTE YNPaBMEHWS.
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5.3 NoakntoyeHune npubopa

CoegvHeHne npubopa C MWCTOYMHUKOM MNUTaHWs (CETbO) W AaTYMKOM MPOM3BOAMUTCS MO
COOTBETCTBYIOLMM Cxemam, npuBedeHHbiM B [MpunoxeHun b, ¢ cobniogeHnem U3noXeHHOW Huxe
nocnefoBaTenbHOCTU AENCTBUN:

—  NOAKMYUTbL NPUBOP K NCTOYHUKY MUTaHUS;

—  nopaTb NMUTaHuWe, BbICTABUTb KOA TUMa Aatymka v pexum pabotel MNN-perynsatopa, a Takke
HeobxoauMble ycTaBku perynupoBanus (cm. Mpunoxenne B), 3aTem cHATb NuTaHue;

—  MNOAKMIYUTL MUHUIO CBSA3UN «Npubop — JaTyumk» K NepBMYHOMY npeobpasoBaTento u BXoay
npubopa;

—  MNOAKMIOYUTb NIMHUN CBS3W «NPUBOP — Harpyska» K UCMOMHUTENbHBIM MEXaHW3Mam U BbIXOAY
npubopa;

— nogaTb HanpsbkeHue nuTaHus U BbINOMHUTL  aBToHacTponky  [M[-perynsitopa
(cm. Mpunoxenue X).

BHumaHume! [na 3awmTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTMYEeCKOro 3MeKTPUYecTBa, HaKOMMEHHOro Ha JMHUAX CBS3W «mpubop — JdaTyuuk» nepeq
NOAKMIOYEHNEM K KMEMMHUKY nNpubopa, ux Xunbl cregyeT Ha BpeMs oT 1 4o 2 ¢ COEANHUTb C BUHTOM
3a3eMneHns wuTa.
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Mocne nogayn HanpskeHWsA nuTaHusa Npubop nepexoamt B pexum «PABOTA» (cm. n. 6.1). Mpwn
MCMPaBHOCTM AaTyuka 1 NIMHUK CBSI3W Ha LMpoBOM nokasbiBatoLlem yctponctee (LMY) otobpasutcs
TeKylllee 3Ha4YeHMe n3MepsieMon BenuunHbl. Ecnv nokasaHusi npubopa He COOTBETCTBYHOT pearnbHOMY
3HaYeHWI0 M3MepPSIEMON BeNUYMHbI, HeoBXOoAMMO NMPOBEPUTbL WCMPaBHOCTL AaTyMka M LENOCTHOCTb
TNIMHWM CBSA3U, a TaKKe NPaBUbHOCTb UX MOAKIOYEHMS.

BHumaHue! MNpy npoBepke WCNpaBHOCTM AaTyvka M JIMHUKU CBSA3M HeoBXoAMMO OTKIHYUTb
npubop oT ceTu nuTaHusA. Bo usbexaHue Bbixoda npubopa M3 CTPOSA MPU «MNPO3BOHKE» CBA3EN
HeobXoAUMO UCMONb30BaTh M3MepPUTENbHbIE YCTPOWCTBA C HanpsKeHnem nutaHus He Gonee 4,5 B,
npu 6onee BbLICOKMX HAMPSHKEHUAX MUTAHUS ITUX YCTPOWMCTB OTKMIOYEHWE [aTumka OT npubopa
obsizaTenbHo.

42



6 Pexxumbl paboTbl npubopa

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

6.1 Pexxum «<PABOTA»

Pexum «PABOTA» sIBNsieTCA OCHOBHbIM 3KCMIyaTauMOHHBIM PEXMMOM, B KOTOpbIA Mpubop
aBTOMaTW4eCKV BXOOWT MpW BKIOYEHUN NUTaHUs. B AaHHOM pexvme Npov3BOAMTCSI OMPOC BXOAHOIO
AaTyMka C BbIYMCMEHMEM MO MOSTYYEHHbIM AAHHBIM TEKYLUMX 3Ha4YeHWU U3MepsieMoVi BENMUYUHBI U
oToBpaXeHWeM WX Ha LMPOBOM MOKasbiBalOLWEM YCTPOWNCTBE M BbiAayel HeobXoauMbIX CUrHanos
perynupoBaHusi Ha BbIXOAHblE YCTPOMCTBA.

B npouecce paboTbl npubop KOHTPONMMPYET WCNPaBHOCTb BXOAHOrO AdaTyMka W, B criyvae
BO3HVWKHOBEHMSI aBapuy NO BXOAy, CurHanuavpyet o6 aTom BbiBogoM Ha LMY coobliexus,
COOTBETCTBYtOLLEro aBapunHon cutyauum (cm. MNpunoxenue [). PaboTa BbIXOAHbIX YCTPOWCTB Npwu
aToM OnokvpyeTca. ABapuiHas CuTyauusi BO3HMKaeT MNpu BbIXOAE W3MEpSeMOoW BEeNnu4MHbI 3a
[ONYCTUMbIA AnanasoH KOHTpons (cM. Tabnuuy 2.2) unu npu Bbixode M3 CTpos AaTtyvka (06pbiB nnn
KOPOTKOE 3aMblkaHne TepMonpeobpasoBaTtenen CconpoTMBneHus, ob6pbiB  npeobpasoBartens
TEPMOJNEKTPUYECKOTO UMM YHUMULMPOBAHHOTO AaTtyuka). [onycTuMble npefensbl U3MepeHun Ans
Kagoro TWna gatyuka ykasaHel B Tabnuvue 2.2.

BHumanue! lMpubop nHonumpyert:

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

—  3Hau4eHMe HWXHero npegena avanasoHa — B Cry4ae KOpPOTKOro 3aMblkaHusi AaTyMkoB OT O
0o 1B, ot 0105 MA, ot 0 go 20 MA 1 obpbiBa gatumkoB oT 0 o 5 MA, ot 0 o 20 MA;

—  3HaueHue cepedvHbl Avana3oHa — B Crlydae KOpoTKOro 3aMblkaHus Aatuvka ot MuHyc 50 fo 50 mB.
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B pexume «PABOTA» npubop ynpaBnseT BHELWHWM WCMOMHUTENbHBIM  YCTPOWCTBOM.
Bu3yanbHbIil KOHTPOSb 3a PaboToW BbIXOAHOTO YCTPOWCTBA MOXET OCYLLECTBMSATLCS OnepaTtopoM Mo
cooTBeTCcTBYIOWMUM cBeToamodam «K1» n «K2». 3acBeTka cBeToguoda curHanuampyeTt O nepesoe
BbIxoaa B coctosiHne «BKIMKOYEHO», a raweHune — B coctosiHne «OTKITFOYEHO».

6.2 Pexxum «MPOrPAMMUPOBAHUE>»

Pexum «MNPOTPAMMUPOBAHUME» npegHasHayeH Ansi 3agjaHus M 3anMcu B SHEproHe-
3aBUCKMMYI0 NamMaATb npubopa TpebyeMbix MNpu 3KCniyaTauuv nporpaMMUpyemMbix MapameTpoB.
3apaHHble 3Ha4YeHNst NapamMeTPOB COXPaHAKTCA B MamMsATU npubopa npu BbIKMKOYEHUN NUTAHKS.

MpumeyaHus

1 lMpu coxpaHeHWM M3MEHEHHbIX 3HadeHu napameTpoB b1l-0 m bl-7 BbIXOAHbIE YCTpPOWCTBA
BbIKMtoyatoTcs. [Mpu nameHeHWn apyrux napameTpos npubop octaeTcs B pabovem COCTOSHUN.

2 3HaveHve napameTpa b1l-7 onpepenseT TOYHOCTb OTOBPaXEHUs UHAMKaUMK 1 MacluTabupyeT
3HayeHust n avanasoHbl napameTtpoB T, Xp, Al-2, b1l-5 n b1l-6. MacwrabupoBaHune BbINOMHAETCA
NyTEeM YMHOXEHUs! TEKyLLMX 3HauYeHWI YKasaHHbIX NapameTpoB Ha koadduumeHt 107, rge x —
3HayeHue napameTpa b1-7.

Ecrnn B Teuenne 20 ¢ B pexume «[MPOMPAMMUPOBAHWME» He npousBoauTcs onepauun ¢
KHOMKamu, Npubop aBToMaTMYECKu Bo3BpaLLaeTcs B pexum «PABOTA».

B npnbope yctaHoBNeHo ABa ypoBHS NPOrpamMMyUpOBaHusl.

Ha nepBOM ypoBHe OCyLLECTBNSETCA MNPOCMOTP M W3MEHEHMe 3HayYeHu napamMeTpoB
perynupoBaHuna: yctaBkm T wu  koadpduumeHtoB X, T, T, Bxoa Ha nepsbii  ypoBEHb

NporpaMMMpPOBaHNSA  OCYLLUECTBNSAETCA  KPaTKOBPEMEHHbIM  HaXaTWMeM  Ha  KHOMKY
MocnepoBaTenbHOCTE paboThl C MPMOOPOM Ha NEPBOM YpPOBHE MPOrpaMMMpOBaHWUA NpuBedeHa Ha
pucyHke 6.1.
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PucyHok 6.1 — NocnepaoBaTenbLHOCTL PpaboThbl ¢ NPUGOPOM Ha NEPBOM YPOBHE
nporpamMmMmupoBaHus

Ha BTOpoM ypoBHe mMporpaMmMMpoBaHNs OCYLLECTBNAETCA MPOCMOTP U Heobxoanmoe
n3MeHeHne (YHKUMOHanNbHbIX nNapameTpoB npubopa. ®PyHKUMOHaNbHbe napameTpbl npubopa
pasgeneHbl Ha rpynnbl A 1 b. B rpynne A HaxogdATcs napameTpbl, onpegenswolme nornky pabotsbl
npubopa. B rpynne b — napameTpsbl, 0TBeYaloLme 3a HAaCTPOMKY U3MepUTENbHON YacTu npubopa.

MoppobHoe onucaHne napameTpoB npveeaeHo B MpunoxeHun B.
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Bxog Ha BTOpOIZ YpPOBEHb NporpaMmmMmmpoBaHnUA OCYLLUECTBIAETCA HaXaTunem u yaepxmsaHuem

KHOMKM He MeHee 3c. lNocnefoBaTenbHOCTM Mpoueaypbl NporpaMmypoBaHus npubopa Ha
BTOPOM ypoBHe Ans 06eunx rpynn napaMeTpoB NpuMBeaeHbl Ha pUcyHkax 6.2 — 6.4.

PucyHok 6.2 — MocnegoBatenbHOCTL paGoTkl ¢ NPUGOPOM Ha BTOPOM YPOBHE NPorpaMMUpPOBaHust

[nsa 3awmTbl napaMeTpoB OT HECAHKLMOHNPOBAHHOTO M3MEHEHNs pabounx pexvnmMoB B npubope
cnyxaT napametpbl cekpeTHocTn AO-O n b0-0, B KOTOpbIX yCTaHaBNMBaeTCs 3anpeT Ha U3MeHeHue
napaMeTpoB COOTBETCTBYHOLLEN IPYNMbl U MAPaMETPOB perynupoBaHus. [pu ycTaHOBNEHHOM 3anpeTte
paspeLuaeTcs TONbKO MPOCMOTP paHee 3afaHHbIX 3HAYEHWI MapameTpoB 3TUX rpynn.

JocTyn k 3TMM napameTpam CEeKPEeTHOCTU OCYLLECTBIAETCS TONbKO Yepes Koabl:

—  onarpynnsl napameTpos A kog goctyna {35,

—  Ansa rpynnel napametpos b kog goctyna 246.

BHumanume! [1ns Bo3BpaTa BCex 3aBOCKMX YCTaHOBOK Heobxoaumo HabpaTb koa { {8.
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PucyHok 6.3 — NocnepgoBaTenbHOCTbL paboThbl C NPUOOPOM Ha BTOPOM YpPOBHE
nporpamMmmMupoBaHus (AN rpynnbi napameTpoB A)
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PucyHok 6.4 — NocnegoBaTtenbHOCTbL pa6oTbl ¢ NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmmMmMpoBaHuA (AnA rpynnbi napaMmeTpos b)
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7 TexHU4yeckoe obcnyxusaHue

7.1 O6wue ykasaHus

TexHuueckoe obcnyxmsaHve npmbopa NPOBOAUTCA HE pexe OAHOro pasa B LUeCTb MecsAueB U
COCTOWT B MPOBEpPKe KpernneHus npubopa, BUHTOBbLIX COeAMHEHU, a TaKkke yaaneHnn nbinu u rpsav ¢
KneMmmMmHuka npubopa.

7.2 NoBepka npubopa

MoBepka (kanMbpoBka) NpMOOPOB AOSMKHA MPOU3BOAMTLCA HE pexe OOHOro pasa B ABa roga no
meToamke APAB.421210.001 MI1-2008. MeTtoanka noBepkn rocTaBnsieTcss Mo  TpeboBaHuio
3aKasuuka.
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8 MapkupoBka npubopa

Ha kaxgbii npubop HaHocATCS:
—  TOBapHbIV 3HaK U HAMMEHOBaHWE NMPeANPUSTUS-U3roToBUTENS;
—  HaMMmeHoBaHWe 1 ycrnoBHoe 0603HayYeHne npubopa B COOTBETCTBUN C TY;
—  unsobpaxeHue 3Haka yTBepxaeHusi Tuna no ACTY 3400;
—  0b6o3HayeHue HanpsXXeHNs U YacToTbl MMTaHWA, NoTpebnsemMas MOLLHOCTb;
—  obosHauyeHue cTeneHu 3awmThl kopnyca no FOCT 14254;
—  rof BbINycka;
—  NOpSIAKOBbIM HOMep npubopa (LWTpux-koa) ¢ nHdopmaumen o npubope;
—  CcXema MOoAKMioYeHus:;
NOSICHAOLLME HaANMCH.

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

BbIMOSTHEHHYIO U3 kopoboyHoro kapToHa no MOCT 7376.
YnakoBka U3genuin npu nepecbinke noyton no FOCT 9181.

10 CBepeHusA o6 ytunusaumm

Mpubop He copepxuT pAparmeTannoB. [lopsAok yTunUsauuu onpeaenseT opraHu3auus,
akcnnyaTupytoLas npubop.
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MpunoxeHune A

(cnpaBo4HoE)

MaGapuTHbIe M YCTaHOBOYHbIE YepPTeXU KoprnycoB npuéopa

PucyHok A.1 — MNpu6op HacTeHHoro kpennenusa H
MpumeyaHue — BTynku nogpesaTtb B COOTBETCTBUM C AnamMeTpOM BBOAHOrO kabens
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PucyHok A.2 — Mpu6op wutoBoro kpennewus L1
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PucyHok A.3 — Mpu6op wutoBoro kpennewus 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 kpenneHun

Homep koHTakTa Ha3HayeHune Homep KkoHTakTa Ha3HayeHue
1 CeTtb 0T 90 10 245 B 9 Bxoa 1-1
2 Cetb 071 90 f0 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 ncnonb3yTea
6 Bbixoa 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Ta6bnuua B.2 — Ha3HayeHMe KOHTAKTOB KNEeMMHbIX KOJMIOAOK npubopa c KpenneHuem Ha
DIN-pe#mky

Homep Ha3HaueHue Homep KkoHTakTa Ha3HaueHue
KOHTaKTa

1 Cetb 0190 f0 245 B 9 +24 B

2 Cetb 0T 90 f0 245 B 10 -24 B

3 Bbixog 1-1 11

4 Bbixog 1-2 12 He MCnornb3yTcA

5 Bbixog 1-3 13

6 Bbixog 2-1 14 Bxoa 1-3

7 Bbixog 2-2 15 Bxopg 1-2

8 Bbixog 2-3 16 Bxop 1-1

Ha pucyHke B.1 — B.8 nprBeaeHbl cxeMbl NOAKNI0YEHMS npubopa.
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PucyHok B.1 — CxemMa nogkntoyeHust Harpy3kun PucyHok B.2 — Cxema noakmno4eHus Harpysku
B BY Bupa P B BY Bnpa K

PucyHok B.3 — Cxema noaknoyeHusi cunoBoro cumucropa k BY suga C
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PucyHok B.4 — Cxema nopgkntoyveHusi k BY Bupga T
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PucyHok B.5 — CxeMa nogknoyeHusi
TepMonpeo6pa3oBaTtens CONpPOTUBNEHUSA

PucyHok B.7 — Cxema nogknto4yeHus
aKTUBHOTIO AaTyuKa C BbIXOAOM B Buae
HanpsbkeHust ot MuHyc 50 ao 50 mB unu
otrOpolB

PucyHok B.6 — Cxema nogknoyeHus
npeo6pa3oBaTensi TepMO3NeKTPUYECKOro

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

PucyHok 5.8 — Cxema nogkno4eHnss akTUBHOIo
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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MpunoxeHne B

(cnpaBoyHoe)

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

MapameTp

O603HaueHue| HasBsaHue

OonycTumbie
3Ha4YeHus

KommeHTapum

3aBoackas
ycTaHOBKa

3HauyeHusa
nonb3oBartens

OCHOBHbI€ NapaMeTpbl perynvpoBaHusi

T

Ycraeka gns MAQ-
perynsitopa

0T -999 1o 9999

[eq. nam.]

30.0

Tn

MHTerpanbHas
nocTosiHHas

ot 0 go 9999

C

50.0

Tn

AncbbepeHLn-
alibHasdA
MOCTOAHHAA

ot 0 0o 9999

10.0

Xp

Monoca
nponopuuo-
HarnbHOCTU

ot 0,001 go 9999
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MpoponxeHune Tabnuubl B.1

Xo4a 3aaBVKKM

MapameTp DonycTtumbie K 3aBoackas 3HauveHusA
OMMeHTapum
O6o3Hauenne] HassaHue 3HayeHus ycTaHOBKa|nosib3oBarens|
Fpynna A. MapameTpbl, onucbiBaloLlme Noruky paéotbl npuéopa
A0-0 MapameTp 01 PaspeLleHo N3MeHATb 01
cexpeTHocT g:?anMVIepTOpBbaIHVIH "
fns rpynnkl A napémeprl rpynnbl A
02 3anpeLueHo 3MeHATb
napameTpbl rpynnbl A,
Npu 3TOM BO3MOXHO
M3MEeHATb NapaMeTpbl
perynupoBaHus
03 3anpeLueHo U3MeHATb
napameTpbl rpynnbl A, a
Takke napameTpbl
perynupoBaHus
*Al-2 30Ha HeuyB- o1 0 70 999.9 [eq. nam.] 0.0
CTBUTENbHOCTYU
A1l-3 OrpaHuyeHune ot 0 go 100 % 100
MakcMMarnsHom
MOLLHOCTM
Al-5 Mepvog LM ot 0 o 80 c 10
Al-6 Pexum paboTbl 00 MNO-perynatop 00
perynatopa 01 MA-perynsatop
Al-7 Bpems nonHoro oT 3 Ao 900 c 60
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MpoaomkeHune Tabnuubl B.1

MapameTp OonycTumbie KommeHTapumn 3aBoackas 3HavyeHus
Oﬁogﬂaqeuuel Ha3BaHue 3Ha4YeHuA ycTaHOBKa |nofib3oBaTtens
A1-8 MuHumanbsHasa |6, 10, 20, 50, MC 200
onutenbHocTb |75, 100, 120,
vmnyneca LWKM 150, 175, 200
Ipynna b. MNapameTpsbl, onucbiBalolWMe U3MEPEHUs U UHOUKaALUIO
b0-0 MapameTp 01 [paspeLleHo N3MeHATb 01
CekpeTHOCTM Ans napameTpbl rpynnbl b
rpynnbi B 02 3anpeLLeHo N3MeHSATb
napameTpbl rpynnbl b
b1-0 Ko Tvna 01 50M Wigo = 1,4260 01
\[matyunka 09 50M W= 1,4280
o7 50 W0 = 1,3850
08 50 Wig0 = 1,3910
00 100M Wi = 1,4260
14 100M Wyq0 = 1,4280
02 100M Wy = 1,3850
03 10001 Wi = 1,3910
29 100H Wi = 1,6170
30 500M Wi = 1,4260
31 500M W0 = 1,4280
32 5000 Wy = 1,3850
33 5000 Wig = 1,3910
34 500H Wig0 = 1,6170
35 1000M Woo = 1,4260
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTumbie K 3aBopckan 3HaueHusa
OMMeHTapuu
O603HavyeHne| HasBaHve | 3Ha4YeHus yCcTaHOBKa | nonib3oBaTens

36 1000M W100= 1,4280

37 1000I Wgo = 1,3850

38 10000 Wigo = 1,3910

39 1000H WlOO = 1,6170

15 ITCM ¢ Ro= 53 1 Wy0= 1,4260|
04 ITXK (L)

20 KK (J)

19 ITHH (N)

05 ITXA (K)

17 T (s)

18 T (R)

16 TMP (B)

21 TBP (A-1)

22 TBP (A-2)

23 TBP (A-3)

24 ITMK (T)

12 ITok oT 0 o 5 MA

11 ITok oT 0 oo 20 MA

10 ITok oT 4 no 20 MA

06 HanpsbkeHune ot - 50 go 50 mB
13 Hanpspkenne ot 0 fo 1 B
oFF BbIKIOYEH
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTumbie K 3aBoackasi| 3HayeHus
OMMeHTapum
O603HayYeHue) HasBaHue 3Ha4YeHus ycTaHOBKa |nonb3oBaTens
b1-1 Koppekuus «casur o1 -50.0 go [CymmupyeTcs 0.0
XapaKTepuCTUKN» +50.0 M3MepeHHbIM
3HaYeHnem
b1-2 KoppeKums «HaknoH 0.900 - 1.100 |N3mepeHHOe 1.000
XapaKTepUCTUKN» 3HaveHve
YMHOXaeTcs
Ha 3a4aHHbIN
KoadppmumeHT
b1-3 Pexum paboTbl oFF BbIKIHOYEH oFF
BbIYMCIINTENS on BKIIOYEH
KBaApaTHOro KOpHS
*b1-5 MokasaHue npubopa [oT —999 fo 9999 0.0
INNs HYWXKHEro npegena
lYHUDULMPOBAH-HOIO
BXOAHOrO curHana

64




OkoH4aHue Tabnuubl B.1

MapameTp DOonycTtumebie K 3aBoackas 3HaueHusa
OMMeHTapuu
O603Ha4YeHMe| HasBaHue 3HaYeHus ycTaHOBKa | nonb3oBaTens
*b1-6 Moka3saHue npubopa |oT —999 oo 9999 100.0
\nns BepxHero
npegena
YHUMLMPOBAHHOIO
BXOZHOrO curHana
b1-7 MonoxeHne 0,1,2n3 Cm. n.6.2 1
I0eCATUYHOM TOYKM MpU
MHOMKaL MK
napameTpoB
b1-8 Monoca uudposoro 00-30.0 [en. uam] 30.0
bunbTpa
b1-9 MocTosHHast BpeMeHMU ot 0 go 99 c 5

undposoro ounbTpa

Mpumeyanue — MapameTpbl oT b1-3 go b1l-6 gocTynHbl AN peaakTpoBaHWs, eCcrv Ha BXoAe
Mcnonb3yeTcs yHUPULMPOBaHHbIN AaTymK (COOTBETCTBYET 3HayYeHuo napameTpa b1-0 = 06,10 - 13).

* OTMEYeHbI napameTpbl, 3Ha4eHUA KOTOPbIX MEHAKTCA NpU M3AMEeHeHUn napameTpa b1-7.
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MpunoxeHwne I

(cnpaBo4HoE)

CoegunHeHne TepMonpeobGpa3oBaTenier CONnpoTUBNEHUs C NPUGopom
no ABYXNPOBOAHON CXeMe

MpunoxeHne cooepXvUT oOMNMCaHWe U nNpuMepbl MOAKMYeHNs TepMonpeobpasoBaTtenen
COMPOTUBIIEHNS MO ABYXNPOBOAHOW CXEME.

CoepavHeHve Tepmonpeobpasosartens ¢ NpMbopom no ABYXNPOBOAHON CXeme Npov3BOAUTCA B
cnyyae HeBO3MOXHOCTW WUCMONb30BaHWS TPEXNPOBOAHON CXEMbl, HanpuMep Npu yctaHoBke npubopa
Ha obbekTax, 060pyA0BaHHbIX paHee NPONOXEHHbIMW ABYXMNPOBOAHBIMU MOHTaXXHbIMW Tpaccamu.

BHumaHwue! lNokasaHusi npubopa OyaoyT 3aBuCeTb OT M3MEHEHWS COMNpPOTUBIEHMS MPOBOLOB
NMMHUM  CcBA3WM  «TepMmonpeobpasoBaTtens — nNpubop», NPOUCXOASALIEro noA  BO3AENCTBUEM
TemnepaTypbl OKpY>KaloLLLero Bo3ayxa.

[na komneHcauuyu napasuTHOrO COMPOTMBIIEHWS MPOBOAOB HYXHO BLIMOSHUTE CreayloLme
[encTBuS.

1) Nepen Havanom paboTbl yCTAHOBUTL Mepembldkn Mexay koHTaktamu Bxoa X-1 n Bxopg X-2
KneMmHuka npubopa, a ABYXNPOBOAHYIO MUHUIO MOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MopaknounTb K NPOTUBOMOSIOXKHBLIM oT npubopa KOHLIam NVHUK CBA3N
«TepmonpeobpasoBaTenb-npnbop» BMecTo Tepmonpeobpa3oBaTens MarasuH COMNpPOTUBMEHUA C
Knaccom TouHocTu He 6onee 0,05 (Hanpumep, P4831).

3) YcTtaHOBUTL Ha  MarasvHe  COMPOTUBIIEHUA  3HA4YeHWe, PaBHOE  COMPOTUBIIEHWIO
Tepmonpeobpasosarens npu Temnepatype 0 °C (B 3aBMCMMOCTU OT TUMa AaTumKa).
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4) MopaTtb Ha npubop nuTaHue un 4vepe3 BpeMs oT 15 go 20 ¢ Mo nokasaHnsam LUdPOBOro
MoKasbIBalOLLEro YCTPONCTBa onpeaenuTb BEMUUMHY OTKIOHeHWs TemnepaTypbl oT 0 °C no kaxaomy
KaHany nsmepeHus.

5) BBecTu B namsATb Npnbopa 3HaueHne KOpPpeKLMM «COBUM XapaKTepUCTUKM» ans kaHana (b1-1),
paBHOe Mo BenunyMHe nokasaHusam npubopa 1 B3siToe C NPOTUMBOMONOXKHBIM 3HAKOM.

6) MpoBepnTb MNpPaBUMbHOCTL  3afaHUs  KOPPEeKUuWMW, [Afs 4Yero He W3MEHSs 3HayeHus
COMPOTUBIIEHNSI HA MarasviHe, NepeBecTV Npubop B PeXUM M3MEPEHUs TemnepaTypbl U ybeamTbes,
4YTO Npwv 3TOM ero nokasaHusi pasHel (0,0 + 0,2) °C.

7) OTKNYMTL NUTaHWe ¢ npubopa, OTCOEAMHUTb NINHUIO CBA3W OT MarasuHa COMpPOTUBIEHUN U
NOAKMIOYNTL ee K TepmonpeobpasoBaTento.

Mocne BbINOMHEHNS yka3aHHbIX AeNCTBUI NPMGOp roToB K AarnbHelwen paboTe.

67



MpunoxeHwue [

(cnpaBo4HoE)

Bo3MOXHble HencnpaBHoOCTU n cnoco6bl ux yCcTpaHeHusA

Ta6bnuua .1

MposiBneHue

Bo3MoxHas np1M4YmMHa

Cnoco6 ycTpaHeHus

Ha LY B pexvme
«PABOTA» oToGpaxatoTcsi:

nlldt

\DaHHble B AL elle He roToBbl

Mopoxpatb 2 -3¢

oL H

ITemnepatypa X0oSI04HOro crnas Bbllue
inonycTumon (neperpes npudopa)

MpoBepuTb TemnepaTypy
OKpY>KatoLLlero Bosayxa (He JormkHa
npesbiwatk 50 °C)

N

ITemnepatypa XOroAHOro crnasi Huxe
lnonycTVMoii (NepeoxnaxaeHue
npu6opa)

MpoBepuThL TEMMNepaTtypy
OKpY>KatoLLero Bosayxa (He AoskHa
GbITb HUXE +1 °C)

HHHH

BbluMcreHHoe 3HaueHme BXOAHON
BEMNWYMHBI BbILLE AOMYCTUMOTO
npenena

CBepuThb Kof AaTyvka B napameTpe
b1-0 ¢ chakTnyecku
noAcoeanHeHHbIM 4aTYMKoM

LLLL

BbluMcneHHoe 3Ha4YeHne BXOOHOM
BEMNMNYMHBI HUXXEe AoNYCTVMOro
npenena

CBepuTb Kof JaTuuka B napameTpe
b1-0 ¢ chakTnyecku
noacoeanHeHHbIM f4aTYMKoOM

(OBpbIB MM KOPOTKOE 3aMblKaHNE
yHMBEpCarnbHOro Aatymka ot 4 Ao 20 MA
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MpoBepuTb PaboToCNoCOBHOCTL
\naTuvka




MpopomkeHune Taénuubl 0.1

MposiBnexHue Bo3moxHasi npu4mMHa Cnoco6 ycTpaHeHus

- -1 O6pbIB TepMmonpeobpasoBaTtens  |[poBeputs paboTocrnocobHOCT
COMPOTVBIIEHNS MU Npeobpa3o- InaTumka
BaTENs TEPMOSIIEKTPUYECKOTO.
\Ans yHMdpurLmpoBaHHOro AaTymka oT
0 go 1 B curHan Ha Bxoae npubopa
npeBbilwaeT 1,1 B

oooo KopoTkoe 3aMblkaHue Tepmornpe- MpoBepuTb paboTocnocobHOCTL
o6paszoBaTensi ConpoTUBINEHNS! lnaTymka

HC BbluvcrieHHoe 3HaYeHVe Bbillie 3mMeHWTb paspsigHOCTb
[lonycTMMoro npegena MHoukaumM — MHAUUMPYEMbIX 3HaYEHWIA

lo BbluncreHHoe 3HaveHne Hmke

\JonycTuMoro npegena nHaukauum

BHaueHue TemnepaTtypbl Ha
LINY B pexume «PABOTA» He
COOTBETCTBYET pearnbHOn

HeBepHbI Koa Tvna gaTtynka

B napameTtpe b1-0 3agaTb kog,
COOTBETCTBYHOLLMIA UCMOSIb3Ye-
Momy gatyuky (cm. Mpunoxexve B)

BBeaeHb! HeBepHble 3Ha4YeHnA
«caBUra Xxapaktepuctukmn» n
(«<HaKJIIOHa XapaKTepUCTUKN»

B napameTtpe b1-1 ycraHoutb 0.0,
B b1-2 yctaHoBuTb 1.000 (CMm.
Mpunoxexue B)

Mcnonb3ayeTcs ABYyXnpoBoaHast
cxema coemHeHust npubopa ¢
[naTyvkom
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Mpou3BecTn coeguHeHne no Tpex-
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OkoHu4aHue Tabnuubl 4.1

MposiBneHue

Bo3moxHas npuyunHa

Cnoco6 ycTpaHeHus

\JencTeme anekTpomMarHUTHbIX
nomex

OKpaHMpoBaTb NNHWIO CBA3N
lnatymka ¢ npnbopom, akpaH
3a3eMnnTb B OQHON TOYKE

Ha LMY npu Hanu4un
TOKOBOrO curHana
0TOGpaatoTCa Hynm

HeBepHoe nogkntoveHne garymka K
npubopy

MpoBepuTbL CxeMy NOAKMIOYEHNS
inatumka (cm. Npunoxexue b).
MNpoBepuTb HaNpsXeHne NUTaHns
lnaTymnka

Mpu HarpeBe TemnepaTypa
YMEHbLLAETCA 1 NPy OXMnax-
\neHun yBenunymeaeTcs

HeBepHoe coeanHeHue npubopa ¢
npeobpasoBaTenem
TEPMO3NEKTPUYECKUM

M3MeHUTb NONSAPHOCTb
noaknoveHns npeobpasosartens
TEPMO3IEKTPUYECKOTO (CM.
Mpunoxenune B)

HeBepHO BbINOMHEHO
noacoeguHeHne NCNOSNMHUTENbHOro
MexaHu3ma

MpoBepuUTb NPaBUMLHOCTb
MNOLACOEANHEHUS UCMOSTHUTENBHO
MexaHu3ma

BbIxogHOe YCTPONCTBO He
cpabatbiBaeT npu
IDOCTUKEHNN 3a0aHHbIX
rpaHuy

YnpaBnsaioLwmn UMNynsC MeHblLue
MWUHUMarnbHOW ANUTENbHOCTU
mmnyneca LWAM

3mMeHUTb 3HaYeHne B mapameTpe
IA1-8 (cm. MNpunoxexue B)

HeBO3MOXHO M3MEHUTb
3Ha4yeHnsa napameTtpos MNAA-
perynsTopa u ycTponctsa
CpaBHeHuWs!

BbicTaBneHa 3auwmra ot
M3MEHEHMS YCTaHOBOK

[3apatb B napametpe AO-0 3HayeHne
01 nmm 02 (Mpunoxenve B)

Henb3s n3amMeHUTb NapameTpbl
rpynnsl A n(unm) b

BbicTaBneHa 3awuTa ot

M3MEHEHUA YCTAaHOBOK

B napameTpe AO-0 1 b0-0 3agats 01
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MpunoxeHue X

(cnpaBo4HoE)

ABTOMaTnyeckasa HacTpouka NMUO-perynaTtopa

3apayen aBTOMaTuueckon Hactponku [MU[-perynatopa (AHP) sBnsetca onpegeneHue 3a
KOpOTKOE BpeMsi €ero napameTpOB Ha OCHOBE aHanusa peakuun obbekTa perynmpoBaHust Ha
BO3MyLLaloLWme Bo3gencTeus. Npouecc aBToMaTu4ecKon HaCTPOWMKN MPOXOAUT HenocpeacTBEHHO Ha
obbekTe, MO3TOMY ANl €e OCYLeCTBNeHuss HeobxoauMo mMpefBapuUTenbHO CKOHUrypupoBaTh
npubop C MOAKMIOYEHHBIMM K HEeMy AaTyMkamyu U WUCMOMHWUTENbHLIMU MexaHuamamu. [lpu aTom,
ycnosusi, B KoTopbix npoBoguTca AHP, gomkHbl OblTb MakCMMarnbHO MNPUONMXKEHbl K pearnbHbIM
yCnoBUSIM 3KcnnyaTtaumm obbekTa, B YaCTHOCTW, PEKOMEHAYETCS BbICTaBUTb 3HAYEHWE yCTaBKu (CM.
n. 6.2.), MakcumarsbHO NpubnuxeHHoe K paboyen.

ABTOMaTUYeckasi HacTpolka 3aknoyaeTcs B ABYX MocrefoBaTenbHbIX dTanax packadyuBaHus
obbekta perynuposaHus B obnactu yctaskm B npegenax (Ty,+2) u (Ty-2) nyTem nogaum
MakcumMarnbHOro ynpaenstolyero sosaenctauns. MNpouecc AHP npueefeH Ha pucyHke XK.1.

Onsa 3anycka AHP Heo6xoaMmo BbINOMHWUTE onepaumu, ykazaHHble Ha pucyHke XK.2. B npouecce
BbIMOSIHEHUS] aBTOMAaTWYECKOW HacTpPOWKM MpubOop MonepemMeHHO MHAUUMPYET 3Tan, Ha KOTOpOM
Haxogutcst AHP, 1 Tekyllee 3HaveHve perynmpyemoro napameTpa. 1o 3aBepLueHNio aBTOMaTU4eCKon
HacTpoMlku Bce paccyuTaHHble napameTpbl [MU[-perynatopa COXpaHSIOTCH B 9HEProHe3aBMCHMMON
namsaTu npmbopa (cMm. n. 6.2.), a BbIXOAHbIE YCTPONCTBA BbIKIIOYAOTCS.

BHumaHnue! Ecnu B npouecce AHP 3HauyeHve perynvpyemor BenuuyvHbl BbIXOAUT 3a npegensl
M3MepeHus AaTunka, Ha LMdpOBOM MOKa3biBatoLLEM YCTPOCTBe 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 TPM12-LU1.P
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MpunoxeHue U

(cnpaBo4HoE)

PyuyHasa HacTpouka NMUO-perynaTopa

MpuBeAeHHbIN HXKe METOA NO3BONAET ONpefenuUTb NPUBNU3UTENbHBIE NapaMeTpbl ANS PYYHOM
HacTpolku perynstopa. OTo GblBaeT Heob6xoaMMo B criydae, ecrnv npoBefeHue npenBapuTeribHO
HacTpOWKN B aBTOMATUYECKOM PEXUME HEQOMYCTUMO.

MapameTpbl perynupoBaHusi ONpeaensioTCs Ha OCHOBE MEPEXOHOW XapaKTepUCTUKU oObekTa
perynmpoBaHus. [ns CHATUS NepexofHON XapakTepUCTUKM OGBLEKT BbIBOAAT B pabouylo obrnacte B
PYYHOM pexume, OOXKUAAOTCA CTabWnusaumu peryrnmpyemoii BeNnuuMHbl U BHOCAT BO3MYLLEHWE
M3MEHEHWEM YMNpaBnsiolero Bo3deWcTBUA Ha AY. CTposT rpaduk 3aBUCMMOCTU U3MEHEHWSI
perynvpyemoi BeNUYMHbI OT BpEMeHM (CM. pucyHok W.1). Micnonb3ys rpaduk, BeIYUCAIOT:

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

T4 = t[0,1...0,25],
rae Xp — noroca nponopumnoHanbHOCTyH, [ea. nam./%];
T — NOCTOsIHHAs 3ana3abiBaHus, [C];
tos — NOCTOSIHHAsi BpeMeHu obbekTa, [c];
Vo5 — MaKcMarbHasi CKOPOCTb M3MEHEHUSI PErynMpyeMoi BENUYMHBLI NPY U3SMEHEHUW 3aaHUst Ha
OAMH NpoueHT, [ea. nam./(c-%)];
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Ty — UHTErpanbHasi NOCTOsIHHas, [Cl;

T1 — HayanbHOE 3HayeHue, [eq. nsm.];

T2 — ycTaHOBMBLUEECS 3HAYEHVEe perynupyemMon BenuyunHbl, [eq. uam.];
AY — n3ameHeHue ynpasnsoLlero Bo3aencTaus, [%).

T4 — AvdpdepeHumanbHas NocTosiHHas, [C].

PucyHok U.1

KOHerTHOe 3HadyeHne TO onpegensdetcd C Y4Y4eTOM pealnbHbIX yCI'IOBI/IVI Kcnnyataumm w“
XapakTepUCTUK MUCNONb3yeMblX TEXHUYECKUX CpencTB. Ona Toro 4Too6bI onpenenntb ontumManbHoe

3HayeHve TA, HeobXoANMO COMOCTaBUTL paboTy CUCTEMbI B pearbHbIX YCIOBUAX 3KcnyaTauui npu
OBYX-TPeX pasfuyHbIX 3HaYeHusix MHoxuTens (Hanpumep, 0,1; 0,15 n 0,25).
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INucT pernctpaunm nameHeHUn

Ne
U3MeHeHus

Homepa nucTtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup.

Bcero
nnucToB

(cTp.)

Oata
BHeceHusl

Moanucb
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