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Hactosilee  pykoBOACTBO MO 3KCMfyaTauuum  NpegHa3HayeHo AN O3HAKOMIEHUs!
obcnyxuBatoLLero nepcoHana C YCTPOWCTBOM, MPUHLIMIOM [OEWCTBUS,, KOHCTPYKUMEW, MOPSAKOM
akcnnyataumm  u - obcnyxuBaHvem  usmeputenst  [MA[O-perynatopa  MHOrodyHKUMOHAaNbHOrO
opHokaHanbHoro OBEH TPM12 c yHuBepcanbHbIM M3MepuUTEmnbHbIM BXOAOM (B AanbHenweM no
TEKCTYy MMEHyeMoro npubop).

Mpunbop BbInyckaetca cornacHo TY Y 33.2-35348663-001:2008. [lpubopbl 3aHeceHbl B
["ocynapCTBEHHbI peecTp cpecTB U3MepPUTENbHON TEXHMKM, AOMNYLLEHHbIX K IPUMEHEHUIO B YKpauHe,
Ne Y2738-09.

Mpubop obnagaeTt cnegyroLWMMN XapakTepUcTUKamu:

—  BbICOKast TOMEeX0yCTOWYMBOCTb K 31EKTPOMAarH1THbIM BO34ENCTBUSAM;

—  rapaHTUMHbIA CPOK OBCNyXnBaHusa coctaBnseT 5 ner;

—  YyHMBepcanbHOCTb npubopa, nossonsiowas 6Gonee rmbko wucnonb3oBatb MNpubopbl 1
YMEHbLUNTb UX HOMEHKNaTYpy 3a CHET UCMOMb30BaHUS:

— YHUBepCcanbHOro BXoaa;
— BCTPOEHHOr0 UCTOYHUKA HanpsbkeHust 24 B Ana nuTaHus akTUBHbIX A4aTYUKOB;
— MCMNomnb30BaHWe yCoBepLLUEHCTBOBaAHHOW MaTeMaTnyeckon mogenu NUA-perynsartopa;

—  aBTOHacTponka ans cucTem c VCNOMHUTENbHBLIMU MexaHU3Mamu:
HarpeBaTenb/XonoANmbHNUK, TPEXNO3NLMOHHbBIN (3aA4BWKKa C ynpaBneHnem «bonbLue/MeHbLLe).

Mpubop wu3roTaBnNMBaeTcs B Pas3NUYHbIX WCMOMHEHWAX, OTMMYalOWMXCA Apyr OT Apyra
KOHCTPYKTUBHbBIM UCMONTHEHVEM Y BUAOM BCTPOEHHbIX BbIXOAHbIX YCTPONCTB.

McnonHeHuto npubopa cCoOOTBETCTBYET CreaytoLlee YCrnoBHoe 0603HaveHme:



OBEHTPM12-X.V. X

KoHCTpYKTHBHOE MCNONHEHWE

Tun BXOOHBIX NEPBUYHbIX U3MEPUTENbHBIX

npeobpasogareneii u(uw) Bug,
BXOfIHOTO CUrHana

| Bua BCTPOEHHBIX BBIXOAHbIX YCTPOMCTE I——

KoHcTpyKkTMBHOE MCnoOMHeHue:
H —  KOpMyC HacTeHHOro KpenneHus ¢ pasmepamu 105x130x65 MM 1 cTeneHbro

3awmTbl IP44;

W1 —  Kopnyc LWMTOBOro KpenneHns ¢ pasmepamm 96x96x70 MM 1 CTEMNEHbLIO 3aLUUTLI CO
CTOPOHbI NueBon naHenu IP54;

W11 —  KOPMYC LUMTOBOrO KPEMNeHnst C pasmepamu 96x96x47 MM 1 CTEMNEHbIO 3aLnTbI CO
CTOPOHbI NepeaHen naHenu IP54;

W2 — kopnyc LWMTOBOrO KpenneHuns ¢ pasmepamm 96x48x100 MM 1 CTeneHbio 3aLmnTbl
CO CTOPOHbI NuueBor naHenu 1P54;

a —  Kopnyc ans yctaHosku Ha DIN-peliky ¢ paamepammn 90x72x58 MM 1 cTeneHbio

3aWmTbl CO CTOPOHbI NepeaHer naHenu IP20.
[abapuTHble YepTexu kopnycos Npubopos nNpuseaeHb! B MNpunoxexun A.
Tun BXOAHLIX MEPBUYHbIX U3MepUTEenbHbIX Npeobpa3oBaTenei UM(unu) BUMA BXOLQHOFO

curHana:
Y — yHMBepcarnbHbI U3MePUTENBHBIN BXOS,.



Bug BCTPOEHHLbIX BbIXOAHbLIX ychOﬁICTB:

O603HayeHue
Bup BbIXOQHOro afieMeHTa TexHuyeckue napameTpbl
BbixoAa
P KoHTakTbl Tok He Gonee 4 A npu HanpsKeHun
3MeKTPOMarHUTHOro pene He Gonee 250 B (50 Ny)
K OnTtonapa TpaH3ucTopHasi [MocTosiHHBIN TOK He Bonee 400 MA
n-p-n-Tuna npv HanpsbkeHun He Gonee 60 B
T Bbixog Ans ynpasnexusi BbixogHoe HanpsikeHue oT 4 0o 6 B,
BHELUHUM TBEPAOTESbHbIM NOCTOSHHBIN TOK He bonee 25 MA
pene
C OnTtonapa cummucTopHas Tok He 6onee 50 MA nNpu NnepemMeHHOM
HanpsieHuun He 6onee 250 B (50 N'u)
BHumanue! [lpubop wumeetr gBa BY opHoro Bupa — fABa pene, ABe onTonapel, ABa

onToCMMUCTOPa Unn ABa BbiXoAa ANA ynpaBleHUA BHELWWHUM TBepAOoTeslbHbIM pere. B o6o3HaueHun

npubopa NpMBOANTCS OAMH CUMBOJT, COOTBETCTBYHIOLLMI NPpUMeHsieMomy BY.
Ucnonb3yemble ab6peBuaTypbi:

BY — BbIXOQHOE YCTPOWCTBO;

UM — ncnonHuTenbHbIN MEXaHU3M;

HCX — HOMUWHanbHasa cTaTnyeckasi XapakTepucTumka;
P3 — pykoBoAcTBO MO aKcnnyaTaumu;

TN — npeobpazoBaTenb TEPMOINEKTPUYECKUIA;

TC — Tepmonpeobpa3oBaTenb CONPOTUBMNEHNS;
LIAN — undpo-aHanorosbIvi npeobpa3oBaTenb;
LMY — undpoBoe nokasbiBaroLlee YCTPONCTBO;
UMM — WwnpoTHO-MMMyNbCHast MOAYNALMS.




1 HaszHa4yeHue npubopa

Wameputens  TWO-perynsatop  MHOrOYHKLUMOHAanNbHbIA  OfgHOkaHanbHbli  OBEH TPM12
COBMECTHO C MepBUYHbIM MpeobpasoBatenemM (4aTyMKOM) MpefHasHavYeH ANS U3MEpeHus U
perynupoBaHusi TemnepaTtypbl U ApYyrux (U3N4ecknx napameTpoB, 3HaYeHWE KOTOPbIX BHELLIHWM
AaTyMkoM MoXeT GbITb Npeobpa3oBaHO B CUrHarMbl MOCTOSIHHOTO TOKA UMW HaNpPsHKEHsI.

Mpubop mMoxeT ucnonb3oBaTbCA AN U3MEPEHUS W PerynupoBaHWA  TEXHONOrMYEeCKUX
napameTpoB B Pa3MnMYHbIX OTPACMAX MNPOMbILLNEHHOCTW, a Takke KOMMYHallbHOro W CemnbCKoro
X0351MCTBAa.

[Mpnbop no3sonseT ocyLecTBNATL creaylowme MyHKUMN:

—  V3MepeHWe TemnepaTypbl UMK ApYrix pranyecknx BenMUMH (AaBeHWs], BNaXHOCTU, Pacxoaa,
YPOBHSI 1 T.M.) B OAHOW TOYKE C NMOMOLLbIO CTaHAAPTHOTO AaTyvka, NoAKoYaemMoro K yHuBepcansHoMy
BxoAy npubopa;

—  oTobpaxeHWe TeKyllero U3MepeHWss Ha BCTPOEHHOM CBETOAMOAHOM  LdpOBOM
rnokasbiBatoLLeM YCTPONCTBE;

—  ynpaBreHue 3reKTponprvBOAOM 3anopHo-perynupytowlero (K3P) nnm TpexxogoBoro knanaHa
6e3 yyeTa ero NonoXxeHwus, a Takke CUCTEMOW «HarpeBaTenb-XONOANIbHUKY;

—  perynupoBaHvie n3mepsieMon BEMNYMHBI no nponopLYoHanbHO-MHTerpasnbHo-
anddeperHumnansHomy (MWL) 3akoHy B cuCTeEMe  «HarpeBaTenb—XOMOAWMBHWK» WA MO
nponopunoHaneHo-uHTerpansHomy (M) sakony ansa K3P;

—  aBTOMaTuyeckoe onpefeneHune koadduumnentos MNUO-perynatopa (aBToHaCTpoWiKa).



2 TexHun4eckue XapaKTepucTtukn n ycnosus aKkcnnyartaumm

2.1 TexHUYecKue XxapakTepucTuku npubopa

OCHOBHbIE TEXHUYECKME XapaKTePUCTVKK Npubopa npueeaeHsl B Tabnuue 2.1 — 2.3.

Tabnuua 2.1 - XapaktepucTuku npuéopa

HanmeHoBaHue

3Ha4yeHune

[Owana3oH HanpsxeHus nutaHus, B:
- Ansi NpMbopoB € KOHCTPYKTUBHLIM ucnonHexnuem H, W1, W2, O;

- Ansi NnpnbOPOB C KOHCTPYKTUBHBLIM UCMONHeHUem LL11

oT 90 0o 245 nepeMeHHOro Toka

(HoMWHanbHoe 3HayeHue 220B)
yacTtoTon oT 47 no 63 'y

ot 90 0o 264 nepeMeHHOro Toka

(HoMWHanbHoe 3HayeHne 220B)
yacTtoTon oT 47 no 63 Ny,

unm
oT 20 0o 375 NOCTOAHHOrO ToKa
(HOMVHanbHOe HanpspkeHne

24B)
MoTpebnsiemas mowHocTh, BA, He Bonee:
- Ansi npubopoB € KOHCTPYKTUBHBLIM ucnonHennem H, W1, W2, O; 7
- Ansi NnpnbopOB C KOHCTPYKTUBHBLIM MCMoNHeHuem L1 1 10
HanpspkeHne BCTPOEHHOrO NCTOYHMKA MUTaHWS NOCTOSIHHOTO TOKa,
B (24 £2,4)
MakcumarnbHO JOMYCTUMBINA TOK BCTPOEHHOIO UCTOYHMKA NUTaHWS, 80

MA




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3HayeHue

KonunuecTtso kaHanos 1
Bpewms onpoca Bxoaa, ¢, He 6onee:
- TepmonpeobpasoBaTeny ConpoTUBMNEHUS; 0,8
- npeobpasoBaTeny TepMO3NEKTPUYECKUE; 0,4
- YHUPULMPOBAHHBIE CUrHAmbI MOCTOSIHHOMO TOKA U HAaMPSBKEHUS:

e [ns NpMBOPOB C KOHCTPYKTVBHBIM MUcnonHeHvem H, W1, W2, [; 0,4

e ans npubopoB C KOHCTPYKTUBHBIM UcrnonHeHuem LL11 0,1
Mpenen ocHoBHOW NpYBEAEHHON NOrpeLIHOCTH Npu paboTe c:

- NpeobpasoBaTensiMm TEPMOINEKTPUIECKUMU, Y% +0,5

- TepMonpeobpasoBaTeny ConpoTUBIIEHNS 1

YHUULMPOBAHHBIMY CUrHANamMu NOCTOSIHHOTO HaMpshKeHUs 1 +0.25

TOKa, % -
CreneHb 3almTbl Kopnyca:

- HacTeHHbIN H; P44

- wyutosble L1, W11 n L2 (co cTopoHbl NMueBon naHenu); IP54

- DIN-peeyHbIii [] (CO CTOpOHbI NULEBON NaHenu) 1P20
[abapuTHble pa3mepbl npubopa, MM:

- HaCTeHHbIN H; (105x130%65)+1

- wutoBom LL1; (96%96x70)+1

- wutosom LW11; (96x96x47)+1

- wyurtoson LL2; (96%x48x100)+1

- DIN-peeyHbin [ (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 12




Tabnuua 2.2 — MCHOHb3yeMbIe Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U HanpsXXeHus

BxogHowm curHan

OwvanasoH
n3mMepeHun, %

3HaveHune eanHNLbI
MnagLwero
pa3spsiaa, e4. U3M.

Mpepen
OCHOBHOM
npuBegeHHOMN
norpewHocTn, %

CurHanbl NOCTOAHHOTO Hanps>XeHusd

oT -50 no 50 MB | ot 0 go 100 | 0,1;1,0 +0,25
YHudmuympoBaHHble curHansi no FOCT 26.011

or 0po 1B ot 0 go 100 0,1;1,0 +0,25

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

ot 07020 mMA ot 0 go 100 0,1;1,0 +0,25

oT 4 no 20 MA ot 0 go 100 0,1;1,0

MpumeyaHne — MakcumanbHO BO3MOXHbIA AMana3oH uHAukauum oT -999 po 9999. [Mpum
MHAMUMPYEeMbIX 3HadeHusix Bbiwe 999,9 u Hwxke MuHyc 199,9 ueHa eavHWubl Mnagwero paspsga

paBHa eguHULE.




Ta6nuua 2.3 — Ucnonb3yeMblie Ha BxoAe NepBUYHbIE NpeoGpa3oBaTeny (AaTumKu)

Tun gaTtyuka

OwanasoH
n3mepeHun, °C

3HaueHWe eanHULIbI
mMnagwero
paspsga, °C !

Mpeaen ocHoBHOM
npusBegeHHON
norpewHocTn, %

Tepmonpeo6pa3oBatenu conpoTtuBneHusi c HCX no ACTY 2858

Cu 50 (¢:=0,00426 °C™) ot =50 go 200 0,1
50M (0=0,00428 °C™ ot —180 go 200 0,1;1,0
Pt 50 (¢:=0,00385 °C™) ot —200 fi0 850 0,1;1,0
500 (0=0,00391 °C ™) ot —200 fi0 850 0,1;1,0
Cu 100 (0=0,00426 °C ™) ot —50 1o 200 0,1
100M (0=0,00428 °C ™ oT —180 go 200 0,1; 1,0
Pt 100 (2=0,00385 °C ™ o1 —200 fo 850 0,1;1,0
1000 (2=0,00391 °C ™) oT —200 fo 850 0,1;1,0
Ni 100 (¢:=0,00617 °C™) ot —60 o 180 0,1
Pt 500 (¢=0,00385 °C ™) ot —200 go 850 0,1;1,0
5000 (2=0,00391 °C ™ ot —200 go 850 0,1;1,0
Cu 500 (0=0,00426 °C ™) ot 50 go 200 0,1
500M (0=0,00428 °C %) ot —180 go 200 0,1;1,0
Ni500 (0:=0,00617 °C ™) ot -60 g0 180 0,1
Cu 1000 (0:=0,00426 °C™) ot —50 1o 200 0,1
1000M (=0,00428 °C™ ot —180 f10 200 0,1;1,0
Pt 1000 (¢:=0,00385 °C™) ot —200 fi0 850 0,1;1,0
1000 (¢=0,00391 °C™ ot —200 fi0 850 0,1;1,0
Ni 1000 (¢=0,00617 °C™) oT —60 go 180 0,1

10
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MpoponxeHune Tabnuubl 2.3

Tun gaTtyuka

OwanasoH
n3mepeHun, °C

3HaueHWe eanHULIbI
mMnagwero
paspsaa, °C”

Mpeaen ocHoBHOM
npusBegeHHON
norpewHocTn, %

Tepmonpeo6pa3soBartenu conpotuenenusi ¢ HCX no [ICTY 2858 ?

50M, 100 M, 500 M, 1000

M Wigo = 1,428 oT — 200 go 200 0,1;1,0 1025

5001, 100 M, W0 = 1,391 oT — 240 no 1100 0,1;1,0 -

500 1, 1000 N W;g0 = 1,391 ot — 250 go 1100 0,1;1,0
Tepmonpeo6pa3oBaTtenu conportuBnenusi ¢ HCX no FOCT 6651-78 2

Iﬁ%g Ro =53 1 Waoo = ot ~50 A0 180 0,1;1,0 £0,25

NMpeo6pa3oBatenu TepmoanekTpuyeckue ¢ HCX no ACTY 2837

TXK (L) oT —200 go 800 0,1;1,0

TXKK (J) ot —200 go 1200 0,1;1,0

THH (N) ot —200 go 1300 0,1;1,0

TXA (K) otT —200 go 1360 0,1;1,0 +05

TIMM 10 (S) ot -50 go 1750 0,1;1,0 (+_0 2’5)3)

TN 13 (R) oT —50 go 1750 0,1;1,0 -

TMNP (B) o1 200 go 1800 0,1;1,0

TBP (A-1) ot 0 go 2500 0,1;1,0

TBP (A-2) ot 0 mo 1800 0,1;1,0

11




OKoH4aHue Tabnuubl 2.3

3HauyeHue eanHULbI Mpenen ocHOBHOM
Tun gaTynka nuanasczu MnagLwero npuBegeHHON
n3mepeHun, °C o 2) o
pa3spsga, °C norpewHocTH, %
TBP (A-3) ot 070 1800 0,1;1,0
TMK (T) oT —250 go 400 0,1;1,0

1 [Mpun 3HaYeHUN MHAULMPYEMOro U3mepeHHoro napametpa Bbiwe 999,9 n Hwke MMHyc 199,9 ueHa
eaVHMLbI MiajLuero paspsiga pasHa 1 °C.

2 [aHHbI HOpPMATMBHLIA OOKYMEHT OTMEHEH B YKpamHe W MCNonb3yeTcs kak WUHEOPMAaLMOHHBIN
WNCTOYHMK.

® OcHoBHas NpUBEAEHHAs NOrPELLHOCTL Ge3 CXEMbI KOMMEeHCaLMM TemnepaTtypbl XONo4HOro cnasi.

2.2 YcnoBwusa akcnnyaTauum npubopa

Mo ycTOMYMBOCTM K MexaHW4eCKMM BO3OEWCTBUSIM MpW 3KChryaTaumMu npubop cooTBeTcTByeT
rpynne ucnonHeHus N1 no FOCT 12997.

Mo yCTOMYMBOCTM K KMMMATMYECKMM BO3OEWCTBUAM MPWU 3KCniyaTaumu npubop cooTBeTCcTBYET
rpynne ucnonHenns B4 no FTOCT 12997.

Mpw aTom Npubop akcnnyaTupyeTcs Npy CNeayrLWwmnx YCroBusx:

—  3aKpbiTble B3pbiBOOGE3onacHble nomelleHns 6e3 arpecCuBHbIX NAapoB U ra3os;

—  TemnepaTtypa OKpyXarwLLero Bosgyxa ot nmoc Mudyc 20 go nntoc 50 °C;

—  BEpXHWI npeaen OTHOCWUTENbHOW BMaXHOCTW Bo3gyxa — He 6onee 80 % npu +35°C u
6onee HM3KMX TemnepaTypax 6e3 KoHAeHcauumn Bnaru;

— atmocdepHoe aasneHune ot 84 no 106,7 klMa.

MpumeyaHne — TpeboBaHWA B YaCTW BHELWHUX BO3AEUCTBYIOLIMX (PaKTOPOB SIBMSOTCA
06si3aTenbHbIMK, Kak OTHOCSLLMECS K TpeboBaHMsM 6e3onacHOCTU.

12




3 YcTponcTteo u paboTta npubopa

3.1 MprHUMN pencTBuA
CTpykTypHas cxema npubopa npusefeHa Ha pucyHke 3.1.

OBEH TPM12 610K 06paBOoTKM JaHHbIX
T T By1 ||®ebixonl
L[| “6onbiue”
= =
Bxon 1| [\iusepcanchbi] | [undposoit I broviulicls IR L LU S
y o BXOfL : GUnLTP WKODHQ = perynatop| |
. | gy2 || ®Bbixon 2
Ll -
I [ MEHbLUE
________________________ -
nrnn
g

PucyHok 3.1 — CTpykTypHas cxema npubopa

Mpubop comepXWT KaHan YyHMBEpCanbHOro Bxoda Ans  MOAKMIYEHUS  MEePBUYHOMO
npeobpasoBaTtens (gatumka), Onok o06paboTKM AaHHbIX, YeTblpexpa3psigHoe CBETOAMOAHOEe
LMdpoBoe MNokasbiBaloLlee YCTPOWCTBO U BbIXOAHble ycTpoincTBa (BY), npegHasHaueHHble Ans
ynpaBneHns BHelHMM obopypoBaHveM. briok obpaboTku AaHHbIX BkMovaeT B cebsa umdposon
unbTp, BolYMCAUTENb KBagpaTHoro kopHsa u MUIO-perynatop. MUO-perynupoBaHue ocyLlecTBnsaeTcs
nocpeactsom BY1 n BY2.

BHumaHue! B nprbope 1cronb3ytoTcsl BbIXOAHbBIE YCTPOMCTBA TOMNBKO AWMCKPETHOrO Tvna (cm. n. 3.2.5).

13
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3.1.1 UndpoBasa dunbTpaumus n Koppekumsa nuamepeHumn
3.1.1.1 UudpoBasa hunbTpaumsa usmepeHumn

[ns ocnabnexns BNUSAHUA BHELLHUX UMMYNBbCHBIX MOMEX Ha SKCMIyaTaunoHHbIE XapaKTepUCTUKN
npubopa B nporpamMmy ero paboTbl BBeAeHa undpoBasi punbTpaums pe3ynbTatoB U3MepPEHuI.

PunbTpaumsa ocyLLecTBNAETCA B ABa dTana.

Ha nepBom aTane dwunbTpauMm U3 TeKyWMX W3MEPEHWA BXOAHbIX NapameTpoB
OTChUILTPOBLIBAIOTCS 3HAYEHWS, MEIOLLME SIBHO BbIPAaXXEHHbBIE «MPOBanbI» UK «BbIGPOCHI».

[ns aTtoro Npu6op BblYMCAAET Pa3HOCTb MeXAy pesynbTataMn U3MEpPEeHWUI BXOLHOW BEMUYUHBI,
BbINOMHEHHbIX B ABYX MOCMNEAHWX LMKNax onpoca, W CpaBHMBaeT ee C 3afdaHHbIM 3Ha4YeHueM,
Ha3blBaeMblM «nonocoun ¢punbTpa». Ecnu BbluMcneHHas pa3HOCTb MpeBbillaeT 3adaHHbIn npegen,
TO MPOWM3BOAMTCSH MOBTOPHOE W3MEpeHWe, MOMyYeHHbIN pe3ynbTaT oTOpachbiBaeTcsi, a 3HayeHue
nonocel cwunbTpa yaBauBaetcA. B cnyyae noaTBepXAeHUS HOBOTO  3HayeHus  unbTp
nepecTtpavBaeTcs (T.e. nornoca unbTpa YMEHbLUAeTCs [0 WCXOAHOW) Ha HoBoe cTaburbHoe
COCTOSIHME U3MepsieMoVi BeNUYMHbl. Takon anroputM no3sBonsieT 3aluTuTb Npubop OT BO3AENCTBUSA
€OVNHUYHBIX MMMYMNbCHBIX M KOMMYTaLMOHHBIX MOMEX, BO3HUKAIOLWMX Ha npousBoAcTee Npu paboTe
cunosoro obopynoBaHus.

Monoca cunbTpa 3agaetca B eAuHULAX M3MepsieMoW BenuuuHbl napameTpom bl-8 (cm.
Mpunoxexwve B).

CnepgyeT umeTb B BWAY, YTO YeM MeHblue 3HayeHue nomnocbl unbTpa, Tem nydwe
NMOMEX03aLLMLLEHHOCTb W3MEPUTENBHOrO KaHamna, HO npu 3ToM (M3-3a BO3MOXHbIX MOBTOPHbIX
N3MepeHuit) Xyxxe peakuus npubopa Ha ObICTpoe hakTUyeckoe W3MEeHeHWe BXOAHOro nmapameTpa.
Moatomy npw 3apaaHumn nonockl dunbTpa CrneayeT yuuTbiBaTb MakCMMarbHY0 CKOPOCTb M3MEHEHUS
KOHTPONMUPYEMOW BEMUYUHbI, @ TaKKe YCTAHOBIIEHHYIO AN MCMONb3yeMoro AaTynka nepuognyHocTb
onpoca.

Mpn HeobxoaMmocTn UNbTP MOXEeT ObiTb OTKMIOYEH YCTAHOBKOW HYNEBOro 3HauveHust
napameTpa b1-8.
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Ha BTOpom aTtane cdmnbTpaumm ocylecTBNSeTCa CrnaxusaHne (gemndupoBaHue) curHana c
Lienbio YCTPaHeHMst LYMOBbIX COCTaBMSAOLLMX.

OCHOBHOW XapaKTepuCTMKON Craaxusatowero ¢unbTpa SBNSEeTCA «MNOCTOAHHas BpPeMEHU
dounbTpa» — MHTEpPBar, B TEYEHNe KOTOPOro M3MEHEeHWe BbIXOAHOro curHana cdunbtpa gocturaeT
0,63 OT M3MeHeHWsa BXOAHOro curHana.

[MocTosiHHasa BpemeHn dunbTpa 3agaeTcst B CekyHaax napameTpom b1-9.

CnepyeT NOMHWTb, YTO YyBENWYEHME 3HAYEHWS MOCTOAHHOW BpeMeHu dunbTpa ynydwaeT
NOMeX03aLLMLLEHHOCTb KaHana u3mepeHusi, Ho OJHOBPEMEHHO YBENWYMBAET €ro MHepLMOHHOCTb, T.
€. peakums npnbopa Ha ObICTpble M3MEHEHMS BXOQHON BENNYNHBLI 3aMeaNsieTcs.

Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4eHus
napametpa b1-9.

BpemeHHble guarpammbl paboTbl LnpoBbIX HUNbTPOB NPeACTaBeHbl Ha pucyHke 3.2.

Tq:an Tuam |

P i--

3aflaHHOE /
snaienne b1-8 /

a) kKOHTponupyemasn Temnepatypa !

B) Brmoved gpunstp b1-8 t

="

r) BemoyeHs GunsTpe b1-8 1 b1-9

THSM

Tham

t

6} hUNsTPEl OTKNIOMEHB! t

PucyHok 3.2 — BpeMeHHble aguarpammbl pabotsl LindpoBbix ¢mnbTpos
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3.1.1.2 KoppeKuunsi uameputenbHON XxapakTepUCTUKN AaTYNKOB

[na ycTpaHeHVWs HayanbHOW MOrpelHOCTM NpeobpasoBaHWs BXOAHbLIX CUrHamoB U
NOrpeLiHOCTEN, BHOCKMMbIX COeAMHWUTENbHLIMU NPOBOAAMW, W3MEPEHHble U  OT(UNbTPOBaHHbIE
npnmbopoM 3HayeHust MoryT BGbiTb OTKOPPEKTMPOBAHBI. MOrpelHOCTM BbISBMSIOTCSA NpU NpPOBEAEHWU
METPONOrNYECKNX UCTILITAHUIA U YCTPAHSAIOTCA MyTeM BBOAA KOPPEKTUPYIOLWMX 3HadveHui. B npubope
eCTb [iBa TMMNa KOppPeKLUn, C MOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBMATb CABUI U U3MEHEHWE HaKnoHa
N3MepUTENbHON XapakTepUCTUKK.

CABUIr XxapakTepPUCTMKM OCYyLLECTBMSETCH nyTeM npubaBneHuss K W3MEpeHHON BenuuuHe
3HayeHusl, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxeHue B). 3HauyeHus caBwura xapakTepUCTUKK
[aTtyvka 3agalTcs B eQuHuuLax M3MepeHust (U3MYECcKON BENUYMHBI U CryxaT ANns KoMneHcauum
NOrpeLiHOCTEN, BHOCUMbIX COMPOTMBIIEHUSIMU MOABOAALMX NpoBoAoB (Mpu nogkmoydeHun TC no
[OBYXMPOBOAHON CXeMe), a Takke npu oTknoHeHun y TC 3HaveHuns Ro.

Mpumep caBura n3mMepuTenbHON XapaKTepUCTUKKN rpadmyeckn NpeacTaBneH Ha pucyHke 3.3.

N3meHeHMe HakoHa XapaKTePUCTUKM OCYLLUECTBIISETCA MyTEM YMHOXEHWUSI U3MEpPEHHOW (M
CKOPPEKTUPOBAHHOW «COBUrOMY», €Cnv 3Ta KoppeKuusi Heobxoduma) BenuyMHbl Ha MOMpPaBOYHbINA
Ko3dhhULMEHT B, 3HAYEHME KOTOPOro 3aaeTcs napameTpom bl-2.

[aHHbIN BMAO KOPPEKLMM UCMONb3YeTCsl, Kak NpaBuro, Ansi KOMNeHcauum norpewHocTen cammx
[aTtynkoB (Hanpumep, npu OTkMoHeHun y TC napameTpa a OT CTaHOApPTHOrO 3HAYeHWs) unu
NOrpeLIHOCTEN, CBSA3aHHbIX C Pa3bpocoM COMPOTUBMEHMWI LIYHTUPYIOLLMX pe3ncTopoB (nNpu pabote c
npeobpasoBaTensiMu, BbIXOAHbBIM CUFHANOM KOTOPbIX SBMSIETCS TOK).

3HayeHne nonpaBoYHOro koadduumeHTa B 3agaetca B 6e3pa3mepHbIX eavHNLax B AvanasoHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXET OblTb onpeaeneHo no dopmyne:

B = n47a|(1'/ nVIJMy (31)
roe B — 3HayeHve NonpaBOYHOro KO3 ULMEHTa, yCTaHaBNMBaEMOro napameTpom;
n — paKkTnyeckoe 3HaYeHne KOHTPONMPYEMOI BXOAHOW BEMUYMNHBI;

akT
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M. — wn3MepeHHoe an60p0M 3HaYeHue TON Xe BENUYMHbI.
nm

[MpyMep M3MEHEHUs HaKIOHa WU3MEPUTENbHOW XapakTepUCTUKM rpaduyeckn npeactaBneH Ha
pucyHke 3.4.

T,°Ci T,°C
- I /
100 + // 100 | /
| Ges xoppexunm y; | Gea xoppexym /
80 ':/ B0
i 7 | /
I / =1 /
g wl // ¢ Koppeiei ol / © Koppenuei
|: r /' T=T“3M+a - / T=TM3M'|3
o 20 V4 20 /
/10 20 4 60 80 100 T°C 0 20 40 60 80 100 Tiss ™G
AR4, |(50) {713} (Rycm, OM) (50) (71.3)  (Rycm, OM)
Rorom  Ro
PucyHok 3.3 — Koppekuusa «casur PucyHok 3.4 — KoppeKkuus «HaknoH
XapaKTepPUCTUKN» XapaKTepUCTUKMN»
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OnpegenuTs  HeOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEpPUB
MakcuMarbHoe Unu 6rmskoe k HeMy 3HaueHue napameTpa, rae OTKIIOHeHUEe HaKIoHa U3MepUTENbHO
XapaKTepucTuku Hambornee 3ameTHO.

BHumaHue! 3agaHue KOPPEKTUPYIOLLMX 3HAYEHUIA, OTNUYAIOLWMXCSH OT 3aBOACKMX YCTaHOBOK
(b1-1 = 0.0 n b1-2 = 1.000), U3MeHsAET CTaHOAPTHbIE METPONOrMYecKMe xapakTepmucTukim npubopa m
OOIMKHO NPOM3BOAMUTBCA TONMBbKO B TEXHUYECKM OOOCHOBaHHbBIX Cryyasix KBanuduumpoBaHHbIMU
cneuuanucTamu.

3.1.2 BbluncneHne KBagpaTHOIO KOPHSI C y4eTOM HacTpoeK MacluTabupoBaHus

Ons paboTbl ¢ YHUUUMPOBAHHLIMU AATYMKaMW, CUrHaM KOTOPbIX MPOMOPLMOHAneH kBaapaTy
M3MepsieMON BeNMuMHbl (AAaTUYMKM pacxopa >KWMOKOCTU WnM rasa), B npubopax ucnonb3yercs
NporpamMMHbIA ~ MOAynb  BbIMUCIUTENS  KBaApaTHOTO  KOpHsA. [Ons  BKIOYEHUS/BBLIKMOYEHSI
BblYMCIMTENS HEoBXOAMMO YCTaHOBUTL COOTBETCTBYHOLEE 3HayeHue napametpa bl-3 (cm.
Mpunoxexwve B).

BbluMcneHe KBagpaTHOrO KOPHSl, C YY4ETOM HAacTpPOeK MacliTabupoBaHWsl, M mocneaymoLas
Bbljaya cuUrHana Ha MHAMKaLu NPOUCXOANAT Mo creayoLwen opmyne:

T=Ny+lx (M-My), (3.2)
roe My — 3agaHHoe nonb3oBaTenieM HKHee 3Ha4eHne rpaHnLbl AnanasoHa nsmepexus (b1-5);

Mg — 3agaHHOEe nonb3oBaTenem BepxHee 3HavYeHne rpaHnLbl avanasoHa namepenus (b1-6);
Iy - 3Ha4YeHne curHana c gatymka B oTHocuTenbHbIX eauHuuax ot 0,000 oo 1,000.
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3.2 YcTtponucTBo npubopa

3.2.1 KoHcTpykumsa npubopa

MprBop KOHCTPYKTMBHO BBINOMHEH B NACTMAaccoOBOM Kopnyce, NpefHa3Ha4YeHHOM Ansi WUTOBOro
WM HACTEHHOrO KpernneHus. OCku3bl KOPMycoB C rabapuTHbIMW WM YCTAHOBOYHBIMM pa3Mepamu
npvBeaeHsbl B MNpunoxexun A.

Bce anemeHTbI npnbopa pa3melleHbl Ha ABYX NevaTHbIX nnartax. Ha nuueBo naHeny pacnonoXeHsbl
KnaBuaTypa ynpasneHvsi npubopom, LmMdpoBoe NokasbiBatoLLmMe YCTPOVCTBO M CBETOAMOABI.

B npubopax HacTeHHOro M LWMTOBOrO KOHCTPYKTMBHBIX UCMOMHEHUIA CUIOBas U nsMeputenbHas
4acTn, a TaKkke NPUCOEAUHUTENbHBIA KNEMMHUWK. PacronoXeHbl Ha 3agHeln naHenu. KnemmHuk ans
NnoAcoeQuHEHNs BHELLHNX CBSA3el (4aTyvKoB WM Lenen nuTaHusl) y npubopoB LUMTOBOrO KpenreHus
HaxoguTCcsl Ha 3agHei cTeHke. B npubopax HaCTEHHOro KpemnneHus KNeMMHUK pacnonoXxeH nop
BepXxHeW KpbILLKOW. B oTBepcTuax noaBoAa BHELLHUX CBSi3el yCTaHOBMEHbl PE3UHOBbIE YNIOTHUTENN.
B npubopax kpennenus koprnyca Ha DIN-peliky cunoBas u usMeputenbHas 4acTu, a Takke
npucoeanHUTENbHbIE KNEMMHUKN pacrnonoxeHbl Ha 6OKOBbLIX CTOpoHax npubopa.

[ns yctaHOBKM Npubopa B LUMT B KOMMNMEKTE NOCTaBKV NPUNararoTcs KpenexHble anemMeHTbl, Ans
ycTaHoBku npubopa Ha DIN-peliky B kKOMNnekTe NoCcTaBkv NpunaraeTcs cneuyanbHas 3aLlenka.

Ha pucyHke 3.5, a npvBeaeH BHELWWHUIA BUA NUMLIEBON NaHenu npubopa Ans KopnycoB pasfnyHbIX
KpenneHun.

Ha nuueBoin naHenn pacnonoXeHbl 3NeMeHTbl YNPaBneHns 1 MHANKaLmn.

YeTbipexpaspsaHoe LmdpoBoe nokasbiBalLlee YCTPOWCTBO NpeAHa3HayeHo Ans oTobpaxeHus
3HaYeHW N3MepsiEMbIX BEMUYMH 1 (OYHKLIMOHANBHbLIX NapamMeTpoB npubopa.

LLlecTb cBETOAMOAOB KPACHOIO CBEYEHWS CUTHaNM3NPYIOT O Pa3fnYHbIX pexnmMax paboTb:

- csetognoabl «K1» n «K2» curHanusmpyloT o BKMOYEHUU BbIXogHoro yctpowctsa M-
perynsaTopa — «6onbLUe» U «MEeHbLUEY», COOTBETCTBEHHO;

—  cBeToamodbl «T», «Tu», «Tp» U «Xp» 3acBeunBatoTcs B pexume «NMPOrPAMMUPOBAHWE»
1 CUrHaNMU3MpYIOT O TOM, Kakol napameTp BbibpaH Ans peaakTupoBaHus (cM. n. 6.2).
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PucyHok 3.5 — JluueBas naHenb npu6opa Ansa Kopnycos: a) HacTeHHoro H 1 wuroBoro
KkpenneHus LW1; 6) wutoBoro LW11; B) wutoBoro LL2; r) — DIN-peeyHoro [}
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nePor.
KHonka [: npegHasHadeHa anst Bxoga B pexum «[MPOTPAMMUPOBAHUME», a Takke ans
3anMcum HOBbIX %CTaHOBJ‘IeHHbIX 3HaYeHW B aHEepProHe3aBUCKMYI NaMsaTb Npubopa.

N
Kronka YN npegHasHaueHa Ans BbiGopa NporpaMMMpyeMoro napametpa W yBenu4eHus ero
3HaveHwus. Mpu %nep»(ava KHOMKM CKOPOCTb U3MEHEHUS BO3paCTaEeT.

W
Kuonka [V npegHasHavYeHa Onsa Bbl60pa nporpaMmMupyemMoro napameTpa U ymeHblleHua ero
3HayeHus. Mpun yoep>XaHnn KHOMKWU CKOPOCTb N3MEHEeHNA Bo3pacTaeT.

3.2.2 Tunbl BXOAHbIX YCTPOUCTB

BxogHoe nsmeputensHoe yCTPOMCTBO B Npubope SBNSETCS YHMBepCarnbHbIM, T.€. K HEMY MOXHO
noaknoyath nobble nepBuYHble NpeobpasoBaTeny (AaTyvkn) U3 nepedncrneHHbIx B Tabnuue 2.2, K
BXOAY NpuGopa MOXHO NOAKMYUTL OAHOBPEMEHHO TONBKO OAMH AATUMK.

B kayecTBe A4aTYMKOB MOTYT ObITb MCMOJIb30BaHbI:

—  TepmonpeobpasoBatenu conpotuenenus (TC);

—  npeobpa3soBaTtenu TepmoanekTpudeckme (TI1);

—  aKkTuBHble npeobpasoBaTeny C BbIXOAHbIM aHaroroBbiIM CUrHarioM B BUAE MOCTOSIHHOIO
HanpskeHWs unu Toka.

AKTMBHblE npeobpasoBaTeny C BbIXOAHLIM aHanoroBbiM CWUrHaroM B BUAE MOCTOSIHHOMO
HanpsbkeHns (oT muHyc 50 go 50 mB, ot 0 go 1 B) unu Toka (ot 0 o 5 MA, ot 0 go 20 MA, oT 4 go
20 MA) MoryT GbiTb UCMOMb30BaHbl AN U3MEPEHUA KaK TeMnepaTtypbl, Tak U APYruxX puUanyeckux
BENUYWH: JaBINEHUs!, pacxoaa, YPOBHS 1 T. M.

3.2.2.1 NoaknoyeHue TepMmonpeobpasoBaTenie CONpoTUBNEHUSA

Pabota TC ocHoBaHa Ha TemnepaTypHOW 3aBUCUMOCTU 3EKTPUYECKOrO COMPOTUBIIEHUS
MeTannoB. TC um3nyeckn BbINONHEH B BUAE KaTYLUKN U3 TOHKOW MeOHOW UNu NnaTMHOBOW NPOBOMOKK
Ha Kapkace M3 M30NALMOHHOrO MaTepuana, 3akiio4YeHHOM B 3aWwuTHY0 runedy. TC xapaktepusyroTcs
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nBymsi napameTtpamu: Ro— conpotuBnennem patyivka npy O °C M a — OTHOLUEHMEM pasHULbI
CONpPOTMBIEHUN AaTymka, uamepeHHblx npu TemnepaTtype 100 m 0 °C, K ero conpoTUBMEHUIO,
namepeHHomy npu 0 °C (Ro), aeneHHbiM Ha 100 °C.

B npubopax uncnonbsyetcsa TpexnpoBogHas cxema nogknioyvernna TC. K ogHomy u3 BbiBOAOB
TepMopesuncTopa R; noacoeavHsoTCs ABa NpoBoda, a TPeTWin NoAKMioYaeTcs K agpyromy BbiBogy Ry
(pucyHok 3.6, Hymepaums KOHTakToB npuBegeHa B [MpunoxeHun b (Tabnuua b.1)). Takaa cxema
Nno3BONsEeT CKOMMEHCUPOBAaTb COMPOTUBMEHWE COEAMHUTENbHbLIX NPOoBOAOB. [Mpn aTOM HeobxoanmMo
cobnopatb ycrnoBue paBeHCTBa CONPOTUBIIEHNIA BCEX TPEX NPOBOAOB.

OBEHTPM12
Bxop X-1

Ry T~ Bxopg X-2

Bxop X-3

PucyHok 3.6

TC moryT noaknioyatbes K NpMbopy ¢ MCNonb3oBaHWEM ABYXNPOBOAHON FIMHWUMW, HO MpWU 3TOM
OTCYTCTBYET KOMMEHCaLUMsi NMpy M3MEHEHWN COMPOTUBIEHWUS COEAMHUTENbHbLIX NPoBOAoB. [oaTomy
OyneT HabniogaTbCs HekoTopask 3aBMCMMOCTb MOKasaHui mpubopa oT konebaHui TemnepaTypbl
nposodoB. B cnyyae wucnonb3oBaHWA ABYXMPOBOAHOM MWHUM ANS KOMMEHcauuu napasuTHOro
COMPOTUBIIEHUSI NPOBOAOB HEOOXOAUMO MpW MOAroToBKe npubopa K paboTe BbIMOMHUTL AENCTBUS,
ykasaHHble B [Mpunoxenuu I
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3.2.2.2 NopknioyeHne npeobpa3oBaTernie TEPMOINEKTPUYECKNUX

MpeobpasoBartens TepmoanekTpuyeckun (TM) cocToMT U3 OBYX COEAMHEHHbIX HA OAHOM U3
KOHLIOB MPOBOAHUKOB, M3rOTOBMEHHbLIX N3 MEeTannoB, obnagatLwmx pasHbIMU TEPMO3NEKTPUYECKNMM
cBonctBamu. CoefauHEHHble KOHUbI, HasblBaeMble «paboyvMm cnaemy», OnyckalT B U3MepsieMyto
cpeny, a cBoboaHble KOHUbI («xonoaHbin cnary) Tl nogknovatoT ko Bxogy npubopa (pucyHok 3.7,
Hymepaumsi KOHTaKkToB npusefeHa B MNpunoxerHun b (tabnuua b.1)). Ecnu Temnepatypbl «paboyero»
N «XOfIogHOro crnaeB» pa3nuyHbl, To Tl BblpabaTbiBaeT TepmoJ[C, koTopas M nogaeTcs Ha
n3MepuTens.

Mockonbky Tepmo3C 3aBMCUT OT pasHOCTWM TemnepaTyp AByx crnaeB TI1, To Ans nonyvyeHus
KOPPEKTHbIX NoKa3aHuii He0b6X0AUMO 3HaTb TEMNEpPaTypy «XONOAHOro cnasi» (ee cBOGOAHBIX KOHLOB),
4YTODObI CKOMNEHCUPOBATL €€ B AaNbHENLLNX BbIYUCIIEHNSX.

B npubopax npegycmoTpeHa cxema aBTOMaTM4eCKOW KOMMEHcauuMu TemnepaTtypbl cBOOOAHbIX
KoHuoB TI1. [aTuuk TemnepaTtypbl «XONOAHOrO cras» YCTaHOBMIEH PSOOM C MPUCOEAUNHUTENbHbLIM
KNEMMHMWKOM.

MpumeyaHue — [Insi OTKNIOYEHUS] KOMMEHCALIMMN «XOMNOAHOro cnasi» Heobxoaunmo BeecTu kog 100
(cm. n. 6). KomneHcaums «xonogHoro crnasi» 6yAeT BHOBb BKIOYEHA TOMbKO MPU U3MEHEeHWU KoAaa
[arymka unu HoBOM BKIKOYEHMM npubopa.

MopgknioyeHne TI Kk npubopy [OMKHO MNPOM3BOAMTBECA C  MOMOLLBID  CreumanbHbIX
KOMMEHCaLMOHHbIX (TEPMO3NEKTPOAHBIX) NPOBOAOB, M3rOTOBMEHHBIX U3 TEX Xe CaMbiX MaTepuanos,
yto u TI, Npu 3TOM pekomeHAyeTCA noMellaTb NPoBoAa B 3alMTHbLIA 3KpaH (pucyHok 3.8,
Hymepaumusi KOHTakToB npuBefdeHa B [lpunoxenun b (tabrnumua bB1)). [onyckaeTcs Takke
ncnone3oBaTb MpPoBOAa W3 METannoB C TEPMOJNEKTPUYECKUMU XapaKTepucTUKamu, KOTopble B
AunanasoHe Temnepatyp oT 0 go 100 °C aHanorMyHbl XxapakrepucrTmkam matepuanoB anektpogos TI1.
Mpn coeanMHeHMnM KOMMNEHCaLUMOHHbIX npoBodoB C¢ Tl u npubopom Heobxogumo cobnogatb
NoNsIPHOCTb.
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BHumaHue! [py HapylieHUM ykasaHHbIX YCNOBUA MOTYT MMeTb MEeCTO 3HauuTenbHble
MOFPELLHOCTY MPU N3MEPEHNM.

OBEH TPM12

OBEHTPM12 Bxon X-3
pabowi Bxop X-1 + Bl
cna % Bxop X-1

N\ QJ' Bxoa X-2
— Bxop X-3
DATYHE f/’m

parypel
XONOAHOT CNas

paliouuil crai TepMonapsl
/—

PucyHok 3.7 PucyHok 3.8

3.2.2.3 NoaknioyeHre 4aTYMKOB, UMEKLWUNX YHUDULNPOBaHHbIW BbIXOQHOW CUTHaN Toka
WY HanpskeHus

MHorve  patyvMkM  pasnuuHbiX  (OU3MYECKUX  BEMUYMH  OCHALLEHbl  HOPMMPYIOLLMMMU
n3MepuTenbHbiMM  NpeobpasoBaTtensMu. Hopmupylowime npeobpasoBatenu TpaHCHOPMUPYOT
curHanbl € nepBuYHbIX npeobpasosatenen (TM, TC, mMaHOMeTpoB, pacxodoMepoB M Ap.) B
YHUMULMPOBAHHBIN  CUMTHaN MOCTOSIHHOTO Toka. BenuuvHa 3Toro TOoKa nexvuT B cregylowmx
aunanasoHax: ot 0 go 5, ot 0 go 20, ot 4 go 20 MA. [Inana3oH BbIXOQHOMO TOKa HOPMMUPYOLLEro
npeobpasoBaTtens NponopumMoHaneH 3Ha4YeHUo U3NYECKOW BENUYUHBLI, N3MEPSIEMOW OaTyYMKOM, U
COoOTBeTCTBYeT paboyeMy gmanasoHy gatyuka, yKkasaHHOMY B €ro TEXHUYECKMX XapakTepucTukax. B
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CBSI3W C TeM, 4YTO NpubOp M3MepsieT TONbKO BXOAHOE HanpshKeHue, npyu MOJKMHYEHUW AaTuYMKOB
NMOCTOSIHHOTO  TOKa HeobXxoAMMO  MCMoMb3oBaTb  BXoAsillee B KOMMNEKTaumio  HarpysoyHoe
conpoTuenexue R,= (50,000 + 0,025) Om (cm. pucyHok 3.9 u MNpunoxexue b).

OBEH TPM12
-24B
+24 B
Aawu: Bxop X-1
Bxop X-2
Bxop X-3

PucyHok 3.9

Mpn HeobXxoAMMOCTU NWUTaHWS HOPMUPYIOLLMX MnpeobpasoBaTtenen, WCNOoMb3yLWnX BHELIHNe
WCTOYHWKM MUTaHUS MOCTOSIHHOTO TOKa, MOXET MPUMEHATLCA BCTPOEHHbLIN B NpMOOP ranbBaHUYecku
N30NMPOBAHHbIV OT MUTaOLWEN CETU U U3MEPUTENBHOW YacTh npubopa NCToYHKK 24 B.

MpumeyaHne — MakcumanbHasi Harpy3ovHasi CnoCOBHOCTb BCTPOEHHOrO WCTOYHMKA MUTaHUs
coctasrnisieT 80 MA.

CxeMa noAkmnoyeHrs kK Npubopy NCTOYHUKA YHUBEPCANbHOMO CUrHana nocTOSHHOIO HanpsKeHNs
npueegeHa B MpunoxeHun b (cMm. pucyHok B.7).
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3.2.3 NNA-perynaTtop
3.2.3.1 O6wue cBegeHus

MWIO-perynupoBaHne siBnsieTcsl Haubornee TOYHbIM U 3DPEKTUBHBIM METOAOM MoAAep)KaHus
KOHTPONMMPYEMON BeNUYUHbI Ha 3agaHHOM ypoBHe. Ha pucyHke 3.10 npuBegeHa (pyHKUMOHanbHas
cxema [MU[-perynatopa. OcCHOBHOe HasHayeHve perynsatopa — OpMUpPOBaHWE YMNpaBnsHoLWEro
curHana Y, 3agaroLero BbIXOAHYH MOLLHOCTb MUCMOMHUTENbHOro MexaHuama (VM) 1 HanpaBneHHoro
Ha YMeHbLUEHNE paccornacoBaHusi E nnu oTKNoHeHWs1 TEKYLLEro 3HaYeHNs1 PErynmpyemMoit BENMYMHbI
T oT BenuuuHbl ycTaeBku Tycr. B onepatopHon copme copmyna [MUO-perynaTopa BbIrNSauT
cnegyowmm obpasom:

1
Y=E(Kr+—+pT
(Kn 0T, pTg) . (3.3)

Kak cnegyetr u3 copmynbl, [MWO-perynatop COCTOMT U3 TPEX OCHOBHbIX 4acTeu:
nponopuunoHansHon Kn, uHTerpanbHon 1/p-Ty u gnddepeHumansHon p-Tp. Ha npaktuke, ans
OpMUPOBaHNS  LMMPOBBLIX PErynsTopoB WCMOMNb3YIOTCH PasHOCTHble HOPMynbl, MO3BONSOLME
paboTaTb He C HenpepbiBHbIM BO BPEMEHW CUrHamoM, a C KBAaHTOBaHHbIM MO BpPEMEHU. Takum
obpasom, AnA pacdeTa ynpaBnsioWero curHana Ha Bbixoge umdposoro [MNO-perynatopa
ucnone3yetcs gopmyna:

1 18 AE;
Y= |E+— Y EAtygy +75-——
Xp i=0 Atyay | (3.4)
rae X, — mnonoca nponopunoHansHOCTY ;
E; - paccormacoBaHue wnu pasHOCTb MexXady YCTaBKOW Tycr WM TeKyLMM 3HayYeHuem

n3MepeHHoN BenunynHbl T;;
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Ty — AndbdepeHumansHas NoCcTosHHas;
AE; - pasHocTb Mexay ABYMsi COCEAHVUMM paccornacoBaHusmMu E; v Ey;
At — BpEMA MEXOY ABYMSA COCEAHUMM U3MEpPEHUaMN T, n Tia;

T, — VHTEerpanbHas NOCTOAHHAA;

n
E E; — HaKonneHHas B i-1 MOMEHT BpeMeHV CyMMa paccorfiacoBaHuii (MHTerpanbHasi cymma).
i=0
MponopuyroHarnbHas cocTaBnsioLLan 3aBUCUT OT paccornacoBaHusi E; u oTBevaeT 3a peakumio Ha
MFHOBEHHYH OLUMGKY perynvpoBaHus.

| PerynsTop 1
i K, |
' :
i ! O6bekT
I =T !
T | - Y
L’—p— 2 ;“ —b-® : > UM
| |
L[ |
|
i Py I
I |
S WSS, evrapemerys SOOI 21
N Llammx

PucyHok 3.10
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MHTeraJ’IbHaﬂ COoCTaBndwLlaa cooepxmt B cebe HaKOMJeHHY OLIJVI6Ky perynupoBaHua

n
Z EIAt 1 No3BoNsieT 4OBUTLCS MakcUMarnbHOW CKOPOCTU OOCTUXEHUA YCTaBKA.
nam
i=0

IunddepeHumansHas CoOCTaBNslOLWAs 3aBUCUT OT CKOPOCTM W3MEHEHWs paccornacoBaHus
AE/Atysy M NO3BONSIET YNYYLINTL KAYECTBO NEPEXOAHOrO npoLecca.

Bpemsi mexay cocegHumm namepenmammn At,,, onpeaenserTcs BpeMeHem ornpoca OfHOro kaHana
N3MepeHms.

3.2.3.2 Pexxumbl paboTbl perynstopa

B npnbope npeaycmoTpeHbl ABa pexvma paboTbl perynsaropa:

—  MAO-perynatop Ans ynpasneHns CUCTEMOW «HarpeBaTernb-XonoAubHUKY;

—  MW-perynsaTtop Ana ynpasneHus 3anopHO-pPerynpyoLmnmM MexaHm3mMom.

Pexuvm paboTbl perynatopa 3agaetcs napametpom A1-6.

Perynsatop Ans ynpaBneHns cucTteMomn «HarpeBaTenb-XONoAUNbHUK» NpeacTaBnseT cobon
nonHoueHHbin MNMNO-perynatop, onnceiBaembln popmynon 3.4.

Perynatop pans ynpaBneHWsi 3anopHO-PerynupylolmMM  MEXaHU3MOM  UCMOSNb3yeT
VHTerpanbHble cBoWcTBa anekTpoasuratens K3P, B pesynbTate 4ero ynpaBnsioWwMi curHan Ha
BbIXOA4E perynatopa noaBepraetcs  AOMOMHUTENbHOMY  MHTErPUPOBAHMIO  MCMOMHUTENbHbLIM
mexaHu3mom. Paktudeckn, B npubope peanusoaH [NMU[-perynatop, KOTOpbIN Mony4yaeTcs nyTem
anddepeHumpoBanua dopmynbl 3.4 1 oTbpacbiBaHUst BTOpoi Npon3BoaHon. dopmyna perynstopa
VMeeT criegyowuii BUa:

X, [Atygy Ty

L1AE (B (3.5)
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Mocne WHTErpnpoBaHna curHana MCnonHUTEN1bHbIM MeXaHU3MOM, ABNAKLWMMCA UHEPLUMOHHbIM
3BEHOM CUCTEeMbI, Nosny4vyaem yl'lpaBJ'IﬂlOLLlVIﬁ CcurHan cnegywluiero suaa:

1 12
Yi=——|E+——2EAtysy |, (3.6)
Xp Ty i=0
npu aTom X' 1 Ty' — NapameTpbl perynatopa ¢ y4eToM MHEPLIMOHHbIX CBOVICTB UCTMOSTHUTENBHOTO
MexaHu3ama. Takum 06pas3om, Ha BbIxoAe nornyyaeM nosHoueHHbIn MNU-perynartop.

3.2.3.3 MNapameTpbl HAaCTPOWNKM perynsitopa
YT106bI 06ecneunTb adpdekTuBHy0 paboTy npubopa, HeOGXOAMMO ANs KOHKPEeTHOro obbekTa

ynpaeneHnus nopobpatb koadduumeHTsl MULO-perynatopa: Xp, Tu U Tg. OTO BO3MOXHO CAenatb
BpY4Hyto (cM. Mpunoxexue M) nnu ncnonbaoBaTb aBTOHACTPONKY (cM . MpunoxeHue X).

BHumaHue! B HekoTopbix cnyyasix [MU[-perynupoBaHue $BAsieTCs U30bITOYHBIM - MK

HegonycTUMbIM. B Takux cnyyasix, BbICTaBuB KOIMPUUNEHT Ty =0 unn Tp = 0, MOXHO MONYy4MTb
cootBeTcTBEeHHO M - nnu MAN-perynatop.

Ona ynpaBneHus WCMOMHWUTENbHLIM MeXaHusmMom npubop ucnonb3yeT o06a BbIXOAHBIX
ycTponctBa (pucyHok 3.11), npu 3TOM BbIGOP BLIXOAHOIO YCTPOWCTBA OMpeAensieTcsi crneayowmm
yCNOBMEM:

ecnn Y>0 — skntoyaeTtca BY1;

ecnn Y<0 — BknioyaeTca BY2.

Takum obpasom, BY1 ynpaBnseT HarpeBaTenem B CUCTEME «HarpeBaTeflb-XONOAUMBHUK» UM
KOHTaKTaMun «oTKpblTb» B cucteme K3P, a BY2, cooTBeTCTBEHHO XOMOAMSIBHUKOM MMM KOHTaKTamu
«3aKPbITbY.
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PucyHok 3.11

[ns hopMupoBaHus ynpaBnsiowWwero curHana perynatopa BbIXOAHOW curHan BY npeobpasyetcs
B MOCneaoBaTenbHOCTb MMNYNbCOB (PUCYHOK 3.12) cormacHo cneaytollen dopmyne:

Y

D=Ton—1oo%, (3.7)

rae D — gnuTensHOCTbL MMMynbCa, C;
Tcn — nepviof cnefoBaHUa UMNYIbCOB, C;
Y — curHan Ha Bbixoge MU-perynstopa, %.
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Mepuon cnepoBaHust MMMYNbCOB Tep 3aBUCMT OT NapameTpoB MyckoBoro o6opynoBaHus
UCMONHUTENBHOrO MexaHu3Ma ¥ 3agaeTtca napametpom A1-5. Maroe 3HaveHve Tcp NMPUBOAWT K
YacTblM KOMMYTaUMSIM U BbICTPOMY U3HOCY CUMOBbIX KOHTAKTOB, a GOrbLIOE 3HAYEHWE — K YXYALWEHUIO
KayecTBa perynupoBaHusi.

X4 D

] | 1 1

Brn. | |
| |
| |
| |
| |
| |

ok, J N

- Ten -

PucyHok 3.12

B 3aBucumocTn ot BCTpoeHHoro BY, HeobxoauMmo YCTaHOBWUTb MWHWMAnNbHYKO AMTENbHOCTb
mmnynbca WM, koTopas 3agaetcsa napametpom A1-8.

Ona  ucknioyeHns wmsnuwHUX cpabaTtebiBaHWn  perynsatopa  npyu  HebonblIOM  3HaYeHun
paccornacoBanus E; gns BblYMCNeHUs 3HavyeHMn Y; MCMomnb3yeTcs YTOYHEeHHoe 3HaueHve Ep,
BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUSIMU:

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

ecnn Ei> Xy, 10 Ep= Ej— Xg;

ecnn Ei< — Xqy, To Ep= Ei + Xq,

rae Xq— 30Ha YyBCTBUTENBHOCTU (PUCYHOK 3.13).

30Ha HevyBCTBUTENLHOCTH 3aAaeTcs napameTpom A1-2.
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B cnyyae TexHomnorMyeckom HeoOXOOAMMOCTM  OrpaHWuUTb  MaKCMMasibHYl0  MOLLHOCTb
MCMOMHUTENbHOTO  MexaHusma B npubope uUMeeTCs BO3MOXHOCTb OFPaHUYEHUst BbIXOAHOTO
ynpaBensiowero Bosgenctens. Hanpumep, ecnu Heobxogumo, 4Tobbl MowHocTe M He npeBbiwana
80%, To Heob6x0AMMO BbICTaBUTbL COOTBETCTBYIOLLEe 3Ha4YeHune B napameTpe A1-3 (pucyHok 3.14).

Y
HarpeeaTens YEH!. %

100

Yorp

*a X4

-

HONOAMABHNK [i]

PucyHok 3.13 PucyHok 3.14
BHumaHue!

1 Mepep HacTpoiikon perynstopa Heobxogumo 3apatb nepvogd LWMa (napameTp A1-5, pexum
paboTbl perynsitopa (napameTp A1-6) U MUHMManNbHYO AnuTenbHOCTb umnyneca WM (napameTtp
A1-8))

2 [ina HacTpowikun MA-perynatopa ynpaeneHus K3P HeobxoamMmo 3agatb Bpemsi NOMHOro xoaa
3aaBuxkM (napametp Al-7), onpegensiemMoe kak BpeMs NMepeMeLLEHUst PErynupyoLero opraHa us
O[IHOTrO KpaWnHero nornoXxeHus B apyroe.

Ecnn nocne aBTOMaTMyeckoW unv py4yHOM HACTPOMKM NepexodHas XapakTepucTuka obbekTta
oTnM4aeTcs OT maeanbHon, HeobxoAMMO OTKOPPEKTUPOBAaTh 3afdaHHble NMapamMeTpbl perynupoBaHusi
cornacHo pucyHky 3.15.
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a) Monoca NpoNoPUMOHANEHOCTI ) Bpema MHTErPUPOBAHMA

T

T, CIWLLIKOM Mo

Yeraeea Yerapea |—

T,y CAWILKOM BENMED

x!._l_ CNHILIKDM BENHED

he I fe

8) Bpema audxbepeumposanna

T,, CMHLUKOM Mano

Yetasea

Ty CMWEOM BEAWKD

PucyHok 3.15
3.2.4 Buabl BbIXOAHbIX YCTPONCTB

BbixogHble yCTponcTBa NpefHasHayeHbl ANs nepefadn BbIXOAHOMO yNpaBnsioWero curHana Ha
MCMOMHUTENbHbIE MEXaHW3MBb.

Cxewmbl noaxntodeHusi BY npueeaeHsl B [MNpunoxexun b.

B npubope ncnoneaytotcs BY Tonbko guckpeTHoro Tuna.
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BHumanue! BHe 3aBucumocTM OT Buaa, n06oOe BbIXOAHOE YCTPOWCTBO raflbBaHUYECKM
M30NMpPOBaHO OT M3MepuTenbHOro 6noka (3a ncknoveHnem soixoga T).

OuckpeTHoe BY — anekTpomarHWTHoe pene, TpaH3WCTOpHas onTonapa, ONTOCUMMUCTOP —
UCnonb3yeTca ANa ynpasfeHus (BKMHOYEHUS/BLIKIIOYEHUS) Harpyskon Ninbo HemocpeacTBeHHo, nnbo
Yepes Goree MoOLUHblE YMPaBrsAOLWME 3MEMEHTLI, TakMe Kak MyckaTenu, TBepoTerlbHble pere,
TUPUCTOPbI UMU CUMUCTOPbI.

OnekTpomarHutHoe pene (Bbixop P) npegHasHayeHo AOns KOMMyTauuu CUMOBLIX LEenen
HanpsbkeHvem He 6onee 250 B 1 paboymm Tokom He Gornee 4 A.

TpaHsuctopHaa ontonapa (Bbixoa K) npumeHsieTcsi, kak npasBwumo, ANS  ynpasneHus
HM3KOBOMbTHbIM pere (He 6onee 60 B npu Toke He 6bonee 400 MA). Bo nsbexaHne Bbixoga u3 cTpos
TpaH3ucTopa M13-3a OOmMbLIOro TOKA CaMOWHAYKUMWM MapannenbHo oOMOTke BHeLHero pene
HeobxoaunMo yctaHaBnueath gnog VD1 (cM. pucyHok B.2).

TpaH3ucTOpHbIN KNty (Bbixod T) npegHasHayeH Ans NPsIMOro MOAKMOYEHUs K npubopy B
KayecTBe Harpysku TBepAOTENbHOro pere (BbIXOAHOE HanpsbkeHue oT 4 Ao 6 B, NOCTOSIHHLIN TOK He
Gonee 25 MA).

BHuMaHue! MakcumarnbHas afnvHa coeMHUTENbHOro kabens mexay npnbopom ¢ Beixodom T 1
TBEPAOTENbHBIM PEne He AO0IKHA NpeBbIwaTh 3 M.

OntocumucTtop (Bbixop C) MeeT BHYTPEHHIO CXxeMy nepexofa Yepes HoMb W BKIoYaeTcs B
Lienb yrnpaBneHnst MOLLHOrO CUMUCTOPa UMW napbl BCTPEYHO-NapannenbHo BKIMIOYEHHbIX TUPUCTOPOB
Yyepe3 orpaHuuymBatowmin pesmctop R1 (cm. pucyHok B.3). BenuumHa conpoTvBneHus pesuctopa
onpepenseT Tok ynpasneHusi cumucTopa. HarpysouHasi cnocobHoCTb Bbixoaa — TOk He 6onee 50 MA
npu nepeMeHHOM HanpsikeHuun He 6onee 250 B.

[ina npepoTBpalleHns Npo6os TMPUCTOPOB U3-3a BbICOKOBOIbTHBIX CKAYKOB HANpsiKeHus B ceTu
K UX BblBOAAM pekomeHayeTcs noaknoyate punbtpytowyto RC uenoyky (R2C1).
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4 Mepbl 6e3onacHoCcTH

4.1 Mo cnocoby 3awmTbl OT MOPAXEHMS IANEKTPUHECKMM TOKOM Npubop cooTBeTCTBYeT knaccy I
no MOCT 12.2.007.0.

4.2 K akcninyaTaumm n TexobcnyxvBaHuio npubopa AOSKHbI [0MycKaTbCA Nvua, U3yuuBluve
npaeuna aKkcnnyatauuu, npoweglune obyyeHne n NpoBepKy 3HaHWA MO BOMpOCaM OXxpaHbl TpPyAa B
cooTBeTCTBMM C «TWUMOBBIM MOMOXeHnem 06 obyvyeHnM MO Bonpocam OXpaHbl  TpyAa»
(HNAOM 0.00-4.12) u umetowmx rpynny gonycka He Hwxe |l cormacHo «[MpaBunam 6e3onacHoin
aKcnnyatauum anekTpoyctaHoBok notpebutener» (HMNAOIMM 40.1-1.21).

4.3 He ponyckaetcsa nonajaHve Bnarm Ha KOHTAKTbl BbIXOAHOrO pasbeMa W BHYTPEHHWEe
3MeKTpoanemMeHTbl npubopa.

4.4 3anpewaeTtcsa ucrnonb3oBaHne npubopa B arpeccuMBHbIX cpedax C coAepXaHuem B
aTMocdepe KUCNOT, Lenoyen, Macen u T. n.

4.5 3anpelyaeTca NnpoBoAuTb Niobble NOAKMIOYEHNS K NpMbopy 1 paboTkl MO ero TEXHUYECKOMY
0o6CnyXMBaHUIO MPW  BKMIOYEHHOM TMUTaHUW, T.K. Ha OTKPbITbIX KOHTaKTax KnemMMHuka npubopa
NpUCYTCTBYET HanpshkeHue BenuunHon Ao 250 B.

4.6 lMpwv NpoBeAeHUN TeKyLLLero peMoHTa HeobxoanMo cobnopaTte ykasaHus mep 6esonacHocTu,
HacTOSILLEEro PyKOBOACTBA MO AKCMyaTaLuu.

4.7 PeMOHT npubopa Mpou3BOAUTCA Ha NPeanpusTUN-U3roToBUTENE B 3aBOACKUX YCMOBUSIX C
NpyMeHeHVeM crieumarnbHOM CTEHA0BOM annapaTypbl.

BHumaHue! B cBA3M C Hannunem Ha KNeMMHUWKe OMacHOro ANS XXU3HW HanpspKeHus npubopbl,
W3roTOBMEHHbIE B KOpMycax LUMTOBOrO Kpennenust (ucnonHenus OBEH TPM12-LU1.Y.X wu
OBEH TPM12-L2.Y.X), pomkHbl YyCTaHaBnMBaTbCA B LUWTax YNpaBfieHWs, [OCTYMHbIX TOSbKO
KBanMuUMpoBaHHbIM creuuanicTam.
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5 MoHTax npubopa Ha 06bLeKTe M NoAroToBKa K paboTte

5.1 MoHTax npubopa

Mepen mMoHTaxoMm npubopa crnegyeT NoaroToBUTL Ha
lWMTE YNpaBneHuss MecTo ANs yCTaHoBkM npubopa B
cooTBeTCcTBUM C [NpunoxeHvem A.

YcTaHoBUTb NpMGOP Ha WUTE ynpasneHus, MCnomnb3ys
AN ero KpenneHus MOHTaXHble dNeMEHTbI, BXOAsLMe B
KOMMNIeKT nocTtasku npubopa.

5.1.1 YcTtaHOBKa Nnpu6opoB HaCTeHHOro
ncnornHeHwus
[ns ycTaHOBKM NpUOOPOB HACTEHHOrO KpenneHus
BbINOMHUTL CreayloLye 4eNCTBUS:
- 3aKpenuTb KPOHLWITEWH Tpemsa BUHTamMn M4x20
Ha  NOBEpPXHOCTM, MpeAHa3HaYeHHoW  Ans
ycTtaHoBkuM npubopa (cm. [lpunoxenne A n
pucyHok 5.1, a);
- 3auennTb KpenexHbll Yromnok Ha 3afHew CTeHke
npubopa 3a BEPXHIOI KPOMKY KPOHLUTENHa
(pucyHok 5.1, 6);
- npuKpenuTb MNpubop K KPOHLUTENHY BUHTOM
M4x35 13 komnnekta noctaeku (pUCyHoK 5.1, B).
MpumeyaHne — BuHTbLI ONa KpenneHus KpOoHLWTenHa
He BXOAST B KOMMIEKT NOCTaBKu.
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PucyHok 5.1 — MoHTax npu6opa
HaCTeHHOro UCMOJSTHeHUs



5.1.2 YcTaHOBKa Npu6opoB WUTOBOro UCNONTHEeHUA

[nsa ycTaHOBKM NpUGOPOB LUUTOBOrO UCMOMHEHUS CreayeT BbINOMHUTL crieaytollime AeiCTBUS.

1) MoAroToBMTL Ha WMTE YNpaBreHuss MecTo Ans YCTaHOBKM npubopa B COOTBETCTBMM C
MpunoxeHuem A.

2) YcraHOBWUTbL NpubOp Ha WMTe ynpaBneHWsi, UCNOoMb3yst ONSA €ro KpenneHus MOHTaXHble
3MIeMeHTbI, BXOASALLME B KOMMNIEKT NOCTaBku npubopa.

3) BctaBuTb Npubop B cneuunanbHO NOArOTOBNIEHHOE OTBEPCTNE HA NMULIEBON NaHenu wura (cm.
[MpunoxeHne A n pucyHok 5.2, a).

4) BcTaBuTb (hukcaTopbl N3 KOMMNIEKTa NOCTaBKM B OTBEPCTMSA Ha GOKOBLIX CTEHkax npubopa
(pucyHok 5.2, 6).

5) 3aBepHyTb BUHTLI M4 x 35 u3 komnnekTa NocTaBky B OTBEPCTUSAX Kaxaoro dukcaTopa Tak,
4TOObI NPMOOP ObIN MIOTHO NPUXAT K NMUEBOW NaHENN WwuTa.

PucyHok 5.2 — MoHTax npu6opa WMTOBOro KpenmneHus
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5.1.3 YcraHoBka npu6opos DIN-pee4yHOro ucnonHeHus

Ons ycraHoBkM npubopoB DIN-peeyHoro wcnonHeHns cnegyeT BbIMONHWUTL crneaylolime
OencTeus.

1) NMoprotoBuTtb Mecto Ha DIN-pelike ans yctaHoBKu npubopa.

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

3) C ycunvem npupasute npubop k DIN-pevike B HanpaBneHun, noka3aHHOM CTPErKon, A0
dmkcaumum 3aLlenku.

=

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

5.2.1 O6wue TpeboBaHuA

Mpn MOHTaxe pekoMeHayeTcs cobnoaaTte cneayowme TpeboBaHns.

1) NopknoyeHne npubopa cnedyeT Npou3BoAuTbL K ceTeBoMmy dwugepy 220B 50 'y, He
CBSI3aHHOMY HENocpeACTBEHHO C NWTaHWeM MOLLHOro cunoBoro obopyaoBaHusi. Bo BHelHen uenu
pPEKOMEHAYeTCA YCTaHOBMUTL BbIKMOYaTeNb NUTaHusA, obecneyvBalowyin OTKMOYeHue npubopa oT
ceTu 1 Nnaekue npegoxpaHutenu Ha Tok 0,5 A.

2) CxeMbl MNOAKMIOYEHMSI OaTyYMKOB K npubopam pasnuyHbiX WCMOSIHEHWA NpuBEAEHbl B
Mpunoxenun b. MNapameTpbl NMHUM coeanHeHns npubopa ¢ AaTyMKoM npvBeAeHsbl B Tabnuue 5.1.

Tabnuua 5.1 — MNapamMeTpbl NMHUKM CBA3M NpUboOpa ¢ AaT4YMKaMm

Twvn paTtymnka OnuHa nuHun, M, ConpotusnexHue WUcnonHeHne nuHun
He bonee nuHuK, Om, He Gonee
TpexnpoBogHas,
TepmonpobpasoBaTenb pexnposopt
100 15,0 npoBoAa paBHON AMWHbI
CONpPOTUBIIEHUSI
1 ceveHus
TepMOoaneKTpoaHbIv
[MpeobpaszoBaTenb
peobp . 20 100 kabenb
TEPMOINEKTPUYECKUI .
(kOMNeHCcaLNOHHbIN)
YHUULMPOBaHHbIN
couup 100 100 [iByxnpoBogHas
CUrHan NocTOsiHHOIO ToKa
YHUpUUMPOBAHHbI
CUrHan HanpspkeHus 100 5,0 [ByxnpoBogHas
NMOCTOSIHHOIO TOKa

3) BcTpoeHHbIn B NpuBOp  UCTOYHMK  MOCTOSIHHOTO — Hanpsbkenust (24+2,4) B cnegyet
MCMonb30BaTh ANA NUTAaHNA aKTUBHBIX AaTYMKOB C aHarNIOroBbIM BbIXOAOM.
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5.2.2 Yka3aHusi N0 MOHTaxy

PekomeHaaLumm no opraHusaumy MoHTaxa cregyoLye.

MoagroToBuTb Kabenu AN coeAvHeHns npubopa C AATYMKOM, @ Takke C MCTOYHUKOM MUTaHWA
220 B 50 Iy,

Ons obecnevyeHns HagEXHOCTU 3MNEKTPUYECKUX COEAMHEHUI peKoMeHOyeTCsl MCMonb3oBaTb
Kabenn MedHble MHOTOXWIbHbIE, KOHLIbl KOTOpbIX Mepef MOAKMYeHMeM crnefyeT TwartenbHO
3a4MCTUTL U 3anyanTb. 3a4nCTKy Xun kabene Heo6X0ANMO BbINOMHATL C TAKMM pacyeToM, YToOb! X
OrosieHHble KOHLbl Mocrne MOAKMoYeHust K Nnpubopy He BbICTynanu 3a npeaerns! knemMmHuka. CedeHune
XWn kabenei [omKHO BbiTb He Gonee 1 MMP.

B kopnycax HacTEHHOro KpemneHWs KOHW4eckue 4YacTu YMNOTHALWMX BTYNOK cpe3aTb Takum
obpa3om, 4ToObl BTyNka NAOTHO npunerana K noBepxHocTu kabens.

Mpnumeyanuna

1 KabenbHble BbiBOAbl MNpubopa paccunTaHbl Ha MoakmntodeHne kabene € HapyXHbIM
anameTpom oT 6 8o 12 mm.

2 [Insi yMeHbLUEHUsI TPEHUSA MeXy PE3VHOBOW MOBEPXHOCTBLIO BTYNKM M kabens pekomeHayeTcs
NPUMEeHsITb TanbK, Kpaxman u T.4.

Mpwn npoknagke kabenen cregyeT BbIAENUTb NTMHUM CBA3U, COEAMHSOLME NpUbop C 4aTYMKOM B
CaMOCTOATENbHYK Tpaccy (MNM HECKONbKO Tpacc), pacnonaras ee (v KUx) OTAENbHO OT CUMOBbIX
kabenew, a Takke oT kKabenewn, co34atoOLLMX BbICOKOHYACTOTHbLIE Y MMMYSIbCHBIE MOMEXM.

BHumaHue! [Ons 3awutbl BXOA0B Npubopa OT BIMSIHUS MPOMBILUNEHHBIX 3M1EKTPOMAarHUTHBIX
MOMEX INIMHUM CBA3M Npubopa ¢ AaTYMKOM CriedyeT 3KpaHuMpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCMonb3oBaHbl Kak cneuuanbHble kabenu ¢ 3KpaHWpylLWMMKU OnfieTkamu, Tak U 3a3eMreHHble
cTanbHble TpyGbl NoaxoasLiero AuameTpa. JkpaHbl kaberner ¢ SKpaHUPYIOLMMU onneTkamu cregyeT
MOAKMIOUNTL K 323€MIIEHHOMY KOHTaKTY B LUMTE YNpPaBMeHusI.
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5.3 NoakntoyeHune npubopa

CoeavHeHne npubopa C MWCTOMHUKOM MUTaHWs (CETbO) W [AaTYMKOM MPOM3BOAMUTCS MO
COOTBETCTBYIOLLMM CxeMaMm, npuBegeHHbIM B [MpunoxeHun B, ¢ cobnogeHnem M3NoXeHHOW Hmke
nocnefoBaTenbHOCTU AENCTBUN:

—  MOAKMHYUTbL NPUBOP K UCTOYHUKY MUTaHUS;

—  nopaTb NuUTaHuWe, BbICTaBUTb KOA TUMa Aatymka v pexum pabotel MNNO-perynstopa, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cm. Mpunoxenne B), 3aTem cHATb nuTaHue;

—  MNOAKMIYUTL NMUHMIO CBSA3U «MNpubop — JaTymk» K NepBMYHOMY npeobpasoBaTento u BXxoay
npubopa;

—  MOAKMIOYUTb NIMHUN CBS3W «NPUBOP — Harpyska» K UCNOMHUTENbHBIM MEXaHW3Mam U BbIXOAY
npubopa;

— nopaTb HanpsbkeHue nuTaHus U BbINOMHUTL  aBToHacTponky [M[O-perynstopa
(cm. Mpunoxexune XK).

BHumaHume! [na 3awmtbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTMYeCcKoro 3MeKTpUYecTBa, HaKOMMEHHOro Ha JMHUAX CBSA3W «mpubop — JdaTuumk» nepeq
NOAKMIOYEHUEM K KNEMMHUKY npubopa, ux Xunbl criegyeT Ha BpeMst oT 1 4o 2 C COeANHUTb C BUHTOM
3a3eMneHns WwuTa.

Mocne nogayn HanpskeHWs1 NuTaHus Npubop nepexoaut B pexum «PABOTA» (cm. n. 6.1). Mpwu
MCNPaBHOCTM AaTyMKa 1 JIMHMM CBSI3N Ha LnpoBOM nokasbiBatoLem yctponctee (LIMY) otobpasutca
Tekyllee 3Ha4YeHne n3amepsieMo BenuunHbl. Ecnv nokasaHus npubopa He COOTBETCTBYIOT pearnbHOMy
3HaYeHWI0 M3MEePSIEMON BENMUYUHBI, HEOBXOAMMO NPOBEPUTL UCMPaBHOCTL AaTyMka M LENOCTHOCTb
NUHUM CBSI3W, @ TakXke NPaBUNbHOCTb UX NOAKMIOYEHMS.
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BHumaHmue!

1 Mpw npoBepke NCNPaBHOCTM AaTyvKa U MIUHUN CBSA3WN HEOOXOAUMO OTKIOYUTL NPUGOP OT ceTu
nutaHna. Bo wusbexaHnue Bbixoga npubopa M3 CTPOsi MpM  «MPO3BOHKE» CBA3eW Heobxoanmo
MCMonb30BaTbh M3MepUTernbHblE YCTPOWCTBA C HanpshkeHVeMm nutaHns He 6onee 4,5 B, npu bonee
BbICOKMX HaMpPsXKeHUAX NUTaHWS 9TUX YCTPOMCTB OTKIIOYEeHMe AaTymka oT npubopa obsi3aTenbHo.

2 MMogknoyaTe  akTMBHblE npeobpasoBaTeny C BbIXOAHbIM CUMHaNoM B BUAE MOCTOSIHHOMO
Hanpsikenns (-50,0.+50,0 MB urin 0...1,0 B) MOXXHO HEMOCPEACTBEHHO K BXOAHBIM KOHTakTam npubopa.

3 lMopgkntoveHne npeobpasosaTenelt ¢ BbixogoM B Buge Toka (0..5,0 mA, 0..20,0 MA nnu
4,0...20,0 mMA) — TONbKO MOCME YCTaHOBKM LUYHTMpYtoLero peauctopa conpotusnexHmem 50,0 Om
(monyck He Gonee 0,1 %), nogkmnYeHne KOTOPOro Heob6XOoAMMO MPOM3BOAMTbL B COOTBETCTBUM C
pucyHkom 5.4,6, T.e. BbIBOA pe3ncTopa AOSHKEH 3aBOAUTLCA C TOW e CTOPOHblI BUHTOBOW KIEMMbI,
4YTO 1 NpoBoA OT AaTt4yuka. [pu ncnonb3oBaHuMmn npoBoga ceveHvem 6onee 0,35 MM KoHew npoBoda U
BbIBOJ pe3ncTtopa HeobXoAMMO CKpy4mBaTh UNn CNasTh.

HI-H elel g~

A @

HENPaBUILHO! npagunbHo!
a) 6)
PucyHok 5.4

BaxHo! HesbinonHeHve aToro TpeGOBaHMﬂ MOXET NpuBECTU K nponafaHuio KOHTakTa Mexay
BbIBOAOM pPe3NCTOpPAa U KNeMMbl, YTO NOBJeYeT noBpexaeHne Bxoga an60pa.
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5.4 «BbicTpasa» 3ameHa npubopa (Tonbko Ans npubopa B kKopnyce LLi11)

KoHcTpykums knemm npubopa, BbinonHeHHoro B kopnyce L11, nossonseTr ocywecTBuTb
onepaTuBHyl0 3ameHy npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HeMy BHELIHUX NUHWUA CBSA3W.
MocnenoBaTensbHOCTL 3aMeHbl Mpubopa crneayoLas:

1) obecToumBaloTCA BCE MUHUM CBA3M, NoAxoasLLme K Npubopy, B T. Y. FIMHUW MUTaHNS;

2)  BbIBUMHYMBAIOTCS KpeMexXHble BUHTbI (ABa) NO KpasiM KNeMMHOW KONoAku npnbopa;

3) cbemHas YacTb KONoAKW oTAenseTcs oT npubopa BMecTe C MNOAKMIOYEHHBIMU BHELLUHUMU
NUHUAMMW CBA3W NPWU MOMOLLM OTBEPTKN WM APYroro MOAXOASLLEro WHCTPYMeHTa (oTcoeauHeHune
KNEeMMHOW KOMNOAKN NPEeACTaBMeHo Ha pUcyHke 5.5);

4) npubop BbIHUMAETCA M3 LUTA, @ Ha ero MecTo yCTaHaBN1BaeTCs ApYrovi C NpeaBapuTenbHO
yAaneHHoW pa3beMHON YacTblo KIemM;

5) Kk ycTaHOBneHHOMYy Npubopy NOACOEAMNHSETCS pa3beMHasi 4acTb KNIEMM C MOAKMIOYEHHbIMU
BHELUHUMU NINHUSIMW CBA3W;

6) 3aBMHYMBAIOTCA KPENeXHble BUHTBI KITEMMHOW KONOAKU.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npubopa
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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 3KCMyaTauWMOHHBIM PEXMMOM, B KOTOpbIA npubop
aBTOMaTMYECKU BXOOUT NPU BKIOYEHUM NUTaHUS. B faHHOM pexvme npou3BOAMTCS ONPOC BXOAHOMO
AaTyvka C BbIYMCMEHVWEM MO MOSTyYEHHbIM AAHHBIM TEKYLUMX 3HAYEeHWN M3MEepSeMOoVi BENMUYUHBI U
oToBpaxeHnem Mx Ha LUMPOBOM MOKa3biBaloLLEM YCTPOWCTBE M Bblaayel HeoOXOAUMBIX CUrHanoB
perynupoBaHusi Ha BbIXOAHbIE YCTPOUCTBA.

B npouecce paboTbl mpuGoOp KOHTPONMMPYET WCMPaBHOCTb BXOAHOrO AaTyMka u, B cryvae
BO3HMKHOBEHUS aBapuu Mo Bxody, curHanuavpyet o6 atom BbiBogom Ha LMY coobuwenus,
COOTBETCTBYtOLLEro aBapumnHon cutyauum (cm. MNpunoxenue [1). PaboTa BbIXOAHbIX YCTPOWCTB Mpwu
aTOM OnokvpyeTtcd. ABapuiiHas CUTyauusi BO3HMKaeT MNpu BbIXOAE W3MEpSeMOW BEenu4YMHbl 3a
[ONyCTUMBIA Ananas3oH KOHTpons (cM. Tabnuuy 2.2) unu npu Beixofe M3 cTpos Aatyuka (06pbiB unn
KopoTkoe 3amblikaHue TC, obpbiB TI unu yHuduumpoBaHHOro Adatuuka). donycTumble npegenbl
M3MEpEHUN ANs Kaxaoro Tuna AaTymka ykasaHbl B Tabnuue 2.2.

BHumaHue! [Mpubop nHouumpyert:

—  TemnepaTtypy «XOJIOAHOrO crasi» — B Clly4ae KOPOTKOro 3amblkaHusi npeobpasoBaTtensi
TEPMO3IEKTPUYECKOTO;

—  3HauyeHWe HWXKHero npegena guanasoHa — B Cry4ae KOPOTKOro 3aMblKaHWs AaTynkoB oT O
fo 1B, 010 no 5 MA, ot 0 o 20 MA n 0bpbiBa aaTuukoB ot 0 o 5 MA, oT 0 oo 20 MA;

—  3HauveHue cepeavHbl Auanas3oHa — B Crlyvae KOPOTKOro 3amblkaHus AaTyuka oT MyuHyc 50 go
50 mB.
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B pexume «PABOTA» npubop ynpaBnseT BHELWHWM WCMOMHUTENbHbIM  YCTPOWCTBOM.
BuayanbHbIl KOHTPOSb 3a paboToW BbIXOAHOTO YCTPOWCTBA MOXET OCYLLECTBMSATLCS ONepaTopoM Mo
cooTBeTcTBYyloWMM cBeTtognodam «K1» n «K2». 3acBeTka cBetogmoga curHanvMsupyeT O nepesofe
BbIxoaa B coctosiHne «BKIMKOYEHO», a raweHune — B coctosiHne « OTKITKOYEHO».

6.2 Pexxum «MPOrPAMMUPOBAHUE»

Pexum «MNPOPAMMUPOBAHUME» npegHasHayeH Anst 3agjaHWs M 3anncu B SHEproHe-
3aBUCKMMYI0 NamMsaTb npubopa TpebyeMbix NpW 3KCniyaTauuv nporpaMMupyemMbix MapameTpoB.
3apaHHble 3Ha4YeHNs1 NapaMeTPOB COXPaHAOTCA B MaMsATU Npubopa npu BbIKMYEHUN NUTAHKS.

Mpumeyanus

1 lMpu coxpaHeHWu M3MEHEHHbIX 3HadeHu napameTpoB b1l-0 m bl-7 BbIXOAHbIE YCTpPOWCTBA
BbIKtoyatoTcs. [pu nameHeHWn ApyrMx napameTpoB Npubop octaeTcs B pabovyem COCTOAHUN.

2 3HaveHve napameTpa b1-7 onpegenseT TOYHOCTb OTOBPaXEHNS UHAMKaLMM U MacluTabupyeT
3HayeHust 1 avanasoHbl napameTpoB T, Xp, A1-2, b1l-5 n b1l-6. MacwrabupoBaHue BbINOMHAETCA
NyTEM YMHOXEHUs! TEKyLLMX 3HA4YeHWI yKasaHHbIX NapameTpoB Ha koadduumeHt 107, rge x —
3HayeHue napameTpa b1-7.

Ecrn B Teuenne 20 ¢ B pexume «[MPOTPAMMUPOBAHWE» He npousBoauTcs onepauun ¢
KHOMKamu, Nnpnbop aBTomMaTM4eckun Bo3BpalLaetcs B pexum « PABOTA».

B npnbope yctaHOBNeHo ABa ypOBHS NPOrpamMMUpOBaHus.

Ha nepBOM ypoBHe OCyLIeCTBNSIETCA MNPOCMOTP M W3MEHEHUe 3Ha4YeHUn napamMeTpoB
perynupoBaHua: yctaskm T wu  koadpdwuumeHtoB X, T, T, Bxoa Ha nepsbii  ypoBEHb

NPQr,
nporpaMmmMmunpoBaHunsa ocyllecTBnaeTca KpaTKOBpEMEHHbIM HaXaTtnem Ha KHOMKY

MocnepoBaTensbHOCTE paboTbl ¢ MPMOOPOM Ha NEPBOM YpPOBHE MPOrpaMMMpPOBaHUA NpuBedeHa Ha
pucyHke 6.1.
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Pexum PABOTA

| 3anaw ny

~ M YCTaBKM AN |

_]l (Mamerenme B ananasone |
paboThl AaTymka) ]

| S| 3anaxve ructepesnca ana nv'i
H (mamenerme o 0 4o Bepxyero |
o | npefena apanasoHa |

I _petomiparwa) |

PucyHok 6.1 — NocnepgoBaTenbHOCTL paboThbl C NPUOGOPOM Ha NepBOM YPOBHE
nporpamMmMupoBaHus

Ha BTOpOoM ypoBHe mMporpaMmMMpoBaHNs OCYLLECTBNSETCA MPOCMOTP U Heobxoaumoe
n3MeHeHne YHKUMOHanNbHbIX nNapameTpoB npubopa. ®PyHKUMOHanbHble napameTpbl npubopa
pasgeneHbl Ha rpynnbl A 1 b. B rpynne A HaxogsATcs napameTpbl, onpegenswlme norvky pabotsbl
npubopa. B rpynne b — napameTpbl, 0TBevatoLme 3a HAaCTPOMKY U3MepUTENbHON YacTu npubopa.

MoapobHoe onucaHne napameTpos npveeaeHo B MpunoxeHun B.

Bxog Ha BTOpONM ypOBEHb MPOrpaMMMPOBAHUSI OCYLLECTBISIETCS HaXaTMeM U yaepXuBaHuem

kHonkn ") He meree 3 c. MoCNe[oOBATENLHOCTU MPOLEAYPHI MPOTPaMMUPOBAHUS MPUBOpa Ha
BTOPOM YpOBHe Arns 06enx rpynn napaMmeTpoB NpuBeAeHbl Ha pUcyHkax 6.2 — 6.4.
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PucyHok 6.2 — NocnegoBaTenbHOCTL Pa6oThbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpaMmmMuMpoBaHus

[ns 3alWwmTbl NapamMeTpoB OT HECAHKLMOHMPOBAHHOTO M3MEHEHUsI paboyunx pexmnmoB B npubope
cnyxat napameTtpbl cekpeTHocTu A0-O n b0-0, B KOTOpbIX yCTaHaBNMBaeTCsa 3anpeT Ha U3MeHeHue
napameTpoB COOTBETCTBYHOLLEN rPynnbl U MAapaMeTpoB perynupoBaHus. MNpun ycTtaHOBNEHHOM 3anpeTe
paspeLuaeTcsl TONbKO MPOCMOTP paHee 3afaHHbIX 3HaYEeHWI MapameTpoB 3TUX rPynn.

JocTyn k 3TM NapameTpam CEKPEeTHOCTU OCYLLECTBAETCS TONMbKO Yepes KoAabl:

—  Aansa rpynnsl napametpos A kog goctyna (35;

—  ansa rpynnsl napameTtpos b kog goctyna 246.

BHumaHue! [1n1s1 Bo3BpaTa BCeX 3aBOACKMX YCTAHOBOK HeobxoamMo Habpatsk kog ! (8.
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PucyHok 6.3 — NocnegoBaTenbHOCTb paboTbl C NPUGOPOM Ha BTOPOM YPOBHE

nporpamMmmMupoBaHus (AnsA rpynnbi napameTpoB A)
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PucyHok 6.4 — NocnegoBaTtenbHOCTbL pa6oTbl ¢ NPMGOPOM Ha BTOPOM YPOBHE
nporpaMmmupoBaHus (AnA rpynnel napameTpos b)
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7 TexHu4yeckoe obcnyxuBaHue

7.1 O6wue yKkasaHus

TexHuueckoe obcnyxmBaHve npubopa NPOBOAUTCA HE pexxe OAHOro pas3a B LUEeCTb MecsAueB U
COCTOWT B MPOBEpPKE KpernneHus npubopa, BUHTOBbIX COeAMHEHU, @ Takke yAaneHnn Mbinu 1 rpsiav ¢
KneMmmMmHuka npubopa.

7.2 NoBepka npubopa

MoBepka (kanMbpoBka) NpMOOPOB AOSMKHA MPOU3BOAMTLCS HE pexe OJHOro pasa B ABa roga no
meToamke APAB.421210.001 MM-2008. MeTtoguka noBepku nocTaBnsetcs Mo TpeboBaHuto
3aKasuuka.
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8 MapkupoBka npubopa

Ha kaxgpii npubop HaHocATCA:

—  TOBapHbIV 3HaK 1 HAMMEHOBaHWE MPeANPUSTUS-U3roTOBUTENS;

—  HauMMmeHoBaHWe 1 ycrnoBHoe 0603HayYeHne npubopa;

—  3Haka ytBepxaeHusi Tuna no ACTY 3400;

—  HauMOHarmbHbIA 3HaK COOTBETCTBUS (AnA NpuMOOpPOB, MpOLUEALIMX OLLEHKY COOTBETCTBUS
TEXHWYECKUM pernameHTam);

- cTteneHb 3awuTbl no TOCT 14254;

—  knacc anektpobesonacHoctn no FOCT 12.2.007.0;

—  poA nuTaloLero Toka, HOMUHarNbHOe HanpshkeHne Unv Ananas3oH HanpsKeHUn NUTaHns;

—  HOMMHanbHasi NoTpebnsemas MOLLYHOCTb;

—  nopsigKkoBbIi HOMep npubopa nNO cucTeMe Hymepauuu npeanpusTUS-U3roToBuTens
(wTpwuxkog);

—  cXema MoAKmioYeHus;

—  MOSACHSALIME HAaANNUCK.

9 YnakoBKa npubopa

YnakoBka npubopa npowussoautcst B cootBetcTBUMM ¢ TOCT 23170 B noTpebutenbckyio Tapy,
BbINOMHEHHYI0 13 kKopobo4yHoro kapToHa no FOCT 7376.
YnakoBka nsgenun npu nepecbinke novtov no FOCT 9181.
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10 TpaHCcnopTUpOBaHMe U XpaHeHUue

TpaHcnopTupoBaHWe U  XpaHeHuMe MpubopoB  NPoOM3BOAUTCA  COrnacHo TpeboBaHWAM
FOCT 12997, TOCT 12.1.004, HAIMB A.01.001 1 TexHNYECKUX YCNOBUI Ha n3genve.

Mpnbopbl TpaHCMOPTMPYIOTCS B 3akpbITOM TpaHcnopTe nioboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHbIX CPEeACTBax [OIMKHO MPOM3BOAUTLCA COrNacHo npaswunamM, [AelcTBYOLWMUM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcrnopra.

TpaHcnopTMpOBaHMWEe AOMKHO OCYLLECTBNSTLCA NPU TemnepaType OKpyxatlowiero Bosgyxa oT
MuHyc 25 go 55 °C c cobniogeHnem Mmep 3almTbl OT YAapoB 1 BUGpaumn.

MepeBo3ky NpMGOPOB OCYLLECTBNSATL B TPAHCTMIOPTHON Tape MOLUTYYHO UMW B KOHTEWHepax.

YcnoBus xpaHeHuss npe B Tape Ha CKNage W3rotoBUTens W notpeduTens OOSKHbI
cooTBeTcTBOBaTh ycrnosusam 1 no FOCT 15150. B Bo3ayxe He AOmKHbI NPUCYTCTBOBATL arpecCcuBHblE
npumecwm.

Mpunbopbl cnepyeT XxpaHUTb Ha cTennaxax.

11 KomnnekTHoCTb

Mpubop 1 wr.
[MacnopT 1 rapaHTUIHBIN TanoH 1 aK3.
PykoBoacTBo no akcnnyatauum 1 k3.
Peanctop C2-29B 50 Om 0,1% 125ppm/°C 1 wr.
KomnnekT pe3ancTopos (moctaBnseTcs no otaensHoMy 3akasy) 50 Om, 10 wr. 1K1
KomnnekT pe3ancTopos (nocTaBnsieTcst no oTaenbHoMy 3akasy) 50 Om, 50 wr. 1kT
MeToauka nosepku (no TpeboBaHuMo 3akasuvmka) 1 wr.
MpumeuyaHne - Wa3rotoBuTenb oOcTaBnsieT 3a CoOOM nNpaBO BHECEHWS  [AOMONHEHWN

B KOMMMEKTHOCTb n3aenus. MNonHas KOMNAeKTHOCTb YKa3aHa B nacnopTe KoOHTponnepa.
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MpunoxeHue A
FabapuTHble N yCTaHOBO4YHbIE YepPTeXu KopnycoB npudopa

yronok

T 105

KPOHLTEIAH

<130

PucyHok A.1 — Mpu6op HacTeHHoro kpennenusa H
MpumeyaHune — BTynku nogpesaTtb B COOTBETCTBUW C AnamMeTpPOM BBOAHOrO kabens
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dukcaropel NWUEeBan NaHenb Wura
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PucyHok A.2 — Mpu6op wmtoBoro kpennewus L1
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NLEBAR NHENb WKTA

>20 g

49 +0,2

PucyHok A.3 — MNpu6op wmtoBoro kpennexus L2
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PucyHok A.4 — Mpu6op c kpenneHuem Ha DIN-penky
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PucyHok A.5 — Mpu6op wmtoBoro kpennexnus 11
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Bua caagn Bua cnepeawn Bua cBoky

YnnoTHeHwe

PucyHok A.6 - Mpu6op B kopnyce L1, ycTaHOBNEHHbIN B WUT TONWMUHON 3 MM
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Bua cnepeaun

Bug cBoky

102

10,8

94,7

YNNoTHEHKUE

60

PucyHok A.7 - NMpu6op B kopnyce L2, ycTaHOBNEHHbIW B LUAT TONLMHOW 3 MM



Bwg caagm Bwa cnepegn Bup cBory
YnnotHeHwne

Jﬂ‘”

[FHIHT

1100

PucyHok A.8 - Mpu6op B kopnyce LL11, ycTaHOBNEHHbIN B LWUAT TOJILMHON 3 MM
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MpunoxeHune b
CxemMbl noakno4YeHUA npubopa

Ta6bnuua B.1 — HasHayeHMe KOHTAKTOB KII€MMHbIX KONOAOK NpubopoB HacTeHHoro H u
wwutoBoro L1, W2 kpenneHun

Homep koHTakTa HasHayeHue Homep koHTakTa Ha3HauyeHue
1 Cetb ~90...245B 9 Bxog 1-1
2 Cetb ~90...245 B 10 Bxop 1-2
3 Bbixog 1-1 11 Bxopn 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He Mcnonb3yTcs
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixoa 2-3 16 +24 B
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Tabnuua B6.2 — HazHayeHMe KOHTaKTOB KNeMMHON KornoAku npuéopa B kopnyce 11

Homep koHTakTa Ha3HavyeHune Homep KoHTakTa Ha3HayeHune
1 Mutanue ~ 90...264 B nnw, 1
nntoc nutanusa = 20...375 B
2 MutaHme ~ 90...264 B unm, 12 HE nenons3yloTes
MUHYyC nuTanus = 20...375 B
3 13 Bxoa 1-1
4 HE ncnonb3ytoTea 14 He ncnonb3yeTcs
5 Bbixog 1-1 15 Bxoa 1-2
6 Bbixon 1-2 16 He ncnonb3yeTcs
7 Bbixog 1-3 17 Bxoa 1-3
8 Bbixog 2-1 18 He ucnonb3yeTcs
9 Bbixog 2-2 19 -24 B
10 Bbixoa 2-3 20 +24B
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Ta6bnuua B.3 — Ha3HayeHMe KOHTAKTOB KNEMMHbIX KONIOAOK npubopa c KpenneHuem Ha
DIN-pe#mky

Homep KoHTaKTa Ha3HayeHue Homep KoHTaKTa Ha3HayeHue
1 Cetb ~90...245B 9 +24 B
2 Cetb ~90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He ncnonb3yrTca
5 Bbixog 1-3 13
6 Bbixon 2-1 14 Bxop 1-3
7 Bbixog 2-2 15 Bxog 1-2
8 Bbixon 2-3 16 Bxopg 1-1

Ha pucyHkax B.1 — B.8 npuBeaeHbl cxeMbl NOAKMO4eHUs Npubopa.

l |
\E Buixop X-1
E;j I Buixog X-2

Boixog X-1
—— Bbixopg X-3

K Harpyske

g

Boixop X-2
@ Bouixop X-3

+U,

L -
&

VD1

PucyHok B.1 — Cxema nopgkntoyeHust Harpy3ku PucyHok B.2 — Cxema noakno4eHns Harpysku
B BY Bupa P B BY Bupa K
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Buixopg X-1

@ Buixop X-2
Beixog X-3

¢asa

47...68 Om

0.1x630 B

PucyHok B.3 — Cxema nopakno4eHusi cunoBoro cummucropa k BY suga C

100 Om Boixog X-1

- | Beixog X-2

Buixog X-3

J L

+

TeepporensHoe

pene

PucyHok B.4 — Cxema nogknioueHusi k BY Bupa T
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TC Bxop x-1 Bxop x-1
™

I.C Bxop x-2 + Bxop x-2

Bxop x-3 C_ Bxop x-3

PucyHok B.5 — Cxema nogkntoyeHus PucyHok B.6 — Cxema nogknto4yeHus
TepMonpeo6Gpa3oBaTen CONPOTUBIIEHUSA npeobpasoBaTensi TEPMO3NIeKTPUIUECKOIO

Bxopa x-1 T Bxop x-1
+/\— +
U Bxop x-2 +F Bxop x-2
@ Un Ry _
Bxop x-3 = ® Bxoa x-3
PucyHok B.7 — CxeMa nogknoyeHus PucyHok B.8 — CxeMa nogknoyYeHUs akKTUBHOro
aKTUBHOrO AaTuyMKa ¢ BbIXOAOM B BUuAe AaTynKa ¢ TOKOBbIM BbixoAom 0...5 MA unu
HanpsikeHus -50...50 mB unn 0...1 B 0(4)...20 mA

Rw=50,000 0,025 Om
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MpunoxeHue B
Mporpammupyembie napameTpbl

MporpaMmupyemble napaMmeTpbl NpeacTasneHsl B Tabnuue B.1.
Ta6nuua B.1 — MNepeveHb NnporpaMmmmupyeMbiX napameTpoB

MNapameTp HdonycTumble K 3aBopckan 3HauveHus
OMMeHTapuu
0603HaueHue| HasBaHue 3HaveHus ycTaHOBKa | nonb3oBaTtens
OcHOBHbIle NapameTpbl perynvpoBaHusi
T peras@ana MA-| 0 999 169999 | [en. nam] 30.0

perynsitopa

T VikTerpansHas o7 0 10 9999 [ 50.0
nocTosiHHas

T \dndpdbepeHum-
anbHas ot 0 go 9999 [c] 10.0
nocTosiHHas

*Xp Monoca
nponopuuo- o1 0,001 00 9999 | [ea. uam.] 50.0
HanbHoCTH
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MpoponxeHue Tabnuubl B.1

Xo4a 3aaBVKKM

MNapameTp OdonycTumble K i3aBoackas 3HauyeHus
OMMeHTapum
O603Hauenne] Hassanue 3HaveHusn ycTaHOBKa|nonb3oBaTtens
Fpynna A. MapameTpbl, onucbiBaroLwme Noruky paéotbl npuéopa
A0-0 MapameTp 01 PaspeLueHo n3meHsTb 01
cexpeTrocT Egl?anMMepTé)Bb;HMﬂ "
Ans rpynnki A napémeprl rpynnbl A
02 3anpeLleHo N3MeHsATb
napameTpbl rpynnbl A,
Npu 3TOM BO3MOXHO
M3MeHATb napameTpbl
perynupoBaHus
03 3anpeLueHo U3MeHATb
napameTpbl rpynnbl A, a
TakKe napameTpbl
perynnpoBaHus
*Al-2 30Ha HeuyB- ot 0 0o 999.9 [eq. nam.] 0.0
CTBUTENbHOCTYU
Al-3 OrpaHuyeHne ot 0 go 100 [%] 100
MaKCcMMarnbHoM
MOLLIHOCTM
Al-5 Mepuog LUINM o1 0 7o 80 [c] 10
Al-6 Pexnm paboTbl 00 NMNO-perynatop 00
perynatopa 01 NA-perynstop
Al-7 Bpems nonHoro | oT 3 go 900 [c] 60
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MpoaomkeHune Tabnuubl B.1

MapameTp OonycTumbie KommeHTapumn 3aBoackast 3HayeHus
O603HavyeHne HassaHue 3Ha4YeHusA ycTaHOBKa |nonb3oBarens
A1-8 MunumansHas 6, 10, 20, 50, [mc] 200
anutensHoctb (75, 100, 120,
mmnyneca LWAM 150, 175, 200
F'pynna b. MapameTpsbl, onucbiBalowme U3MEPEHUsi U UHOUKaLUo
b0-0 MapameTp 01 [paspeLueHo N3MeHATb 01
cekpeTHOCTV ANst napameTpbl rpynnsi b
rpynnbl B 02 3anpeLLeHo N3MeHsATb
napameTpbl rpynnbl b
b1-0 Kog Tvna 01 Cu 50 (=0,00426 °C ™) 01
InaTunka 09 50M (0=0,00428 °C ™)
07 Pt 50 («=0,00385 °C ™)
08 50M («=0,00391 °C™)
00 Cu 100 (a=0,00426 °C ™)
14 100M (=0,00428 °C ™)
02 Pt 100 (0=0,00385 °C ™)
03 1000 (a=0,00391 °C ™)
29 Ni 100 (0=0,00617 °C ™)
30 Cu 500 (0=0,00426 °C )
31 500M (0=0,00428 °C )
32 Pt 500 (0=0,00385 °C ™)
33 500 (2=0,00391 °C ™)
34 500H Wig0 = 1,6170
35 1000M W00 = 1,4260

69




MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumbie KoMMeHTaphi 3aBoackas 3HaveHus
O603HaveHune| HasBaHve | 3HayeHus ycTaHOBKa | nonb3oBarens

36 Ni500 (0=0,00617 °C ™)

37 Cu 1000 (=0,00426 °C™)
38 10000 (0=0,00391 °C ™)
39 Ni 1000 (0=0,00617 °C ™)
15 ITCM ¢ Ro= 53 1 W= 1,4260
04 ITXK (L)

20 KK (J)

19 THH (N)

05 TXA (K)

17 TN (S)

18 Tnn (R)

16 TP (B)

21 TBP (A-1)

22 TBP (A-2)

23 TBP (A-3)

24 TMK (T)

12 Tok oT 0 0o 5 MA

11 ITok oT 0 oo 20 MA

10 ITok oT 4 oo 20 MA

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

MapameTp DonycTumbie 3aBoackasi| 3HauyeHus
KommeHTapuu
OGo3HayeHue) HasBaHue 3HavyeHus ycTaHOBKa |nonb3oBaTens
b1-1 Koppekuus «casur o1 -50.0 go [CymmupyeTcsi c 0.0
XapakTepUCTUKN» +50.0 M3MepeHHbIM
3Ha4YeHneM
b1-2 KoppeKkumnst «HaknoH 0.900 - 1.100 |N3mepeHHOE 1.000
XapakTepucTUKm» 3BHaYeHne
YMHOXaeTcst
Ha 3agaHHbIV
KoadhprumeHT
b1-3 Pexvm paboTbl oFF BbIKMOYEH oFF
BbIYMCIINTENS on BKITIOYEH
KBagpaTHOro KOpHS
*b1-5 MokasaHue npubopa |01 —999 go 9999 0.0
NS HYWXKHero npepena
lyHUULMPOBaH-HOTO
BXOOHOrO cUrHana
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OkKoH4aHue Tabnuubl B.1

MapameTp DonycTtumbie KoMMeHTapum 3aBoackasi| 3HauyeHus
O603HayYeHue HasBaHue 3Ha4YeHus ycTaHOBKa | nonb3oBaTens

*b1-6 Moka3aHue npubopa |oT —999 oo 9999 100.0

\nns BepXHero

npepena

YHUMLMPOBAHHOIO

BXOOHOrO curHana
b1-7 MonoxeHne 0,1,2un3 Cm. n.6.2 1

IDECATUYHOM TOYKM MpU

MHAVKaLMn

napameTpos
bl-8  [lonoca uidpposoro 0.0-30.0 [, vam.] 30.0

bunbTpa
b1-9 MocTosiHHas BpeMeHun ot 0 8o 99 [c] 5

undposoro duneTpa

MpumeyaHmne — MapameTpbl oT b1-3 go b1-6 AOCTYNMHbI ANS pefakTMpOBaHWA, €CNv Ha BXOAE
Mcrnonb3yeTcsl yHUULMPOBaHHbIN AaTymK (COOTBETCTBYET 3HayYeHuto napameTpa b1-0 = 06,10 - 13).

* OTMeYeHb! napameTpbl, 3Ha4eHUA KOTOPbIX MEHAKTCA NPpU MSMEHEeHUU napameTpa b1-7.
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MpunoxeHwne I
CoeguHeHne TepMonpeobGpa3oBaTenier CONnpoTUBNEHUs ¢ NPU6opom
no ABYXNPOBOAHON CXeMe

CoeanHeHne TC ¢ npuBopom MO [ABYXMPOBOAHOW CXeMe MpOM3BOAUTCA B  Chyyae
HEBO3MOXHOCTM WCMOMb30BaHNUsA TPEXMPOBOAHON CXeMbl, HanpuMep Mpu ycTaHoBke npubopa Ha
o6bekTax, 060pyAoBaHHBIX paHee MPONOXEHHLIMM ABYXMPOBOAHLIMI MOHTaXHbLIMU Tpaccamu.

BHumaHue! lMokasaHusa npubopa OyayT 3aBuceTb OT M3MEHEHWS COMPOTMBMEHWS NMPOBOLOB
NMWHWK  CBSA3N  «Tepmonpeobpa3oBaTens — Npubop», MNPOUCXOASALIEro noA  BO3AENCTBUEM
TemnepaTypbl OKpY>KatoLLero Bo3ayxa.

[ns kKoMneHcauuy napasuTHOrO COMPOTMBIIEHUSI MPOBOAOB HYXHO BbINOMHWUTL CreayloLime
LEeNCTBUS.

1) Nepen Havanom paboTbl YyCTAHOBUTL NepemblYkn Mexay KoHTaktamu Bxog X-1 u Bxog X-2
KneMMHuka npubopa, a ABYXMPOBOAHYIO MMHUIO MOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxoa X-2
n Bxopg X-3.

2) Moakniountb K NPOTUBOMONOXHBIM oT npubopa KOHLUaMm NHUK CBSI3N
«Tepmonpeobpa3soBaTenb-npubop» BMecto TC marasuH COMPOTVMBMAEHUI C KNaccoM TOYHOCTU He
6onee 0,05 (Hanpumep, P4831).

3) YcTaHoBUTL Ha MarasvHe CONpOTUBIIEHWI 3HayeHue, paBHoe conpoTuBrneHuto TC npwu
Temnepatype 0 °C (B 3aBMCUMOCTM OT TUNa Aartyumka).

4)Mopatb Ha npubop nuTaHue u 4vepe3 BpeMst oT 15 go 20 ¢ Mo nokasaHWsMm LUdPOBOro
MoKasblBalOLLEro YCTPOMCTBa onpeaenuTb BEMUUYMHY OTKNOHeHWs TemnepaTypbl oT 0 °C no kaxaomy
KaHany nsmepeHus.

5) BBect B namsATb npubopa 3HaueHne KOpPeKLMN «CABUM XapakTepucTuku» ans kasana (b1-1),
paBHOe MO BeNnuyMHe nokasaHnsam npubopa v B3SToe C NPOTUBOMOSIOXHLIM 3HAKOM.
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6) MpoBepnTb MNpaBWMbHOCTb 3af4aHUS KOPPEeKUMM, [ANA 4Yero He W3MEHSAs 3HayeHus
COMPOTUBIIEHUSI HA MarasuHe, nepeBecT! Npubop B pPeXuMm M3MepeHus TemnepaTtypbl U ydoeanTbes,
4YTO NpM 3TOM ero nokasaHus pasHebl (0,0 + 0,2) °C.

7) OTKNYMTL NMUTaHWe ¢ npubopa, OTCOEeAVHUTL JIMHUIO CBSI3W OT MarasviHa COMpOTUBIIEHWUI U
noakno4unTb ee kK TC.

[Nocne BbINONHEHUsT yKa3aHHbIX AENCTBUI NpUOOp roToB K AanbHevwen paboTe.
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MpunoxeHne O

Bo3MOXHble HencnpaBHoCTn n cnoco6bl ux yCTpaHeHusA

Ta6nuua 0.1

MNMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Ha LMY B pexvme
«PABOTA» oTobpaxatoTcs:

nildt

\OaHHble B AL ewe He roToBbI

Mopoxpatb 2 -3 ¢

OrLH

ITemnepaTypa X0no4HOro cnas Bbilue
\nonyctumon (neperpes npubopa)

MpoBepuTb TEMNepaTypy
OKpY>XaroLLLEro Bo3ayxa (He JorkHa
npesbiwate 50 °C)

HNN

ITemnepaTypa X0noAHOro cnas Huxke
\nonyctumon (nepeoxnaxageHve
npubopa)

MpoBepuTb TEMNepaTypy
OKpY>XaloLLLEro Bo3ayxa (He OormKHa
ObITe HUWXe +1 °C)

HHHH

BbluMcneHHOe 3Ha4YeHne BXO4HON
BENMYMHBI BbILLE JOMYCTUMOrO
npenena

CBepuTb Kof JaTuvka B napameTpe
b1-0 c dhakTnyeckn
nofcoeauHEHHBIM AAaTYUKOM

LLLL

BbluMcneHHOe 3Ha4YeHne BXO4HON
BEMUYMHBI HUXE AONYCTUMOro
npenena

CBepwTb koA AaTuvka B napameTpe
b1-0 c dhakTnyeckn
noacoeanHEHHbIM AaTYvKOM

(OBpbIB MM KOPOTKOE 3aMblKaHNE
YHMBepcarnbHoro aatyuka ot 4 o 20 MA
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MpoaomkeHne Taébnuubi 0.1

MposiBneHue Bo3MoxHas npuumHa Cnoco6 ycTpaHeHus

/- -} O6pbIB TC mnm T, MpoBepuTb paboTOCNOCOGHOCTL
s yHUPUUMPOBAHHOTO AaTyunka OT  |[AaTtyuka
0 no 1 B curHan Ha Bxoge npvbopa
npeBbiwaeTt 1,1 B

ooon KopoTkoe 3ambikaHue TC MpoBepuTb paboTocnocobHOCTL

lnaTymka

HC BbluMCcneHHoe 3HaYeHe Bbille 3MeHUTb pa3psigHOCTb
[DOMNyCTMMOTO Mpeaena MHOVKauMmM — MHOMUMPYEMbIX 3HAYEHWIA

lo BbluMCnieHHOe 3HaYeHne Huxke

[IONyCTMMOrO Npeaena UHauKaumm

BHayeHve TemnepaTypbl Ha
LMY B pexxume «PABOTA» He
IcoOTBETCTBYET pearnbHOn

HeBepHbIN koA TUNa gaTynka

B napameTpe b1-0 3agaTb Kop,
COOTBETCTBYIOLLIMIA UCMONb3Ye-
MoMy Aatymky (cm. Mpunoxexne B)

BBeaeHbl HeBEPHbIE 3HAYEHUS!
«COBWra XapakTepucTuku» un
«HaKIOHa XapaKTEPUCTUKM»

B napameTtpe b1-1 ycraHoBuTtb 0.0,
B b1-2 yctaHoBuUTL 1.000 (CM.
Mpunoxexue B)

Mcnonb3yeTca ABYXNpoBoHas
cxema coefmHeHus npubopa ¢
lnaTYnKoM

MpounssecTn coeauHeHe no Tpex-
MPOBOAHON CXeMe U
BOCOIb30BaTLCS PEKOMEHOALMSIMM
(cm. Mpunoxenue IN)

[lecTBME 3NEKTPOMarHUTHbIX
nomex
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OkoHu4aHue Tabnuubi 4.1

MposiBneHue

Bo3moxHas npuyunHa

Cnoco6 ycTpaHeHus

Ha LY npu Hanu4yun
TOKOBOrO curHana
0TOGpaatoTCa Hynu

HeBepHoe nopkntoveHne gaTunka K
npnbopy

MpoBepuTbL CxeMy NOAKMIOYEHNS
inatumka (cm. MNpunoxexue bB).
MpoBepuTb HaNpsH>KeHNe NUTaHusA
lnaTymnka

Mpu HarpeBe TemnepaTypa
YMEHbLLAETCHA U NpY OXMax-
\neHun yBenunymeaeTcs

HeBepHoe coeanHeHune npubopa ¢
npeobpasosatenem
[TepPMO3NEeKTPUYECKM

M3MeHUTb NOMSAPHOCTb
noaknoveHns npeobpasosartens
TEPMO3IEKTPUYECKOTO (CM.
MpunoxeHvne B)

HeBepHO BbIMNONHEHO
noacoeguHeHmne UCNonMHUTENbHOro
MexaHu3ma

MpoBepuUTb NPaBUMBHOCTb
NOLCOEANHEHUS UCTIOSTHUTENBHO
MexaHuama

BbIxogHOe YCTPONCTBO He
cpabatbiBaeT npu
IDOCTUKEHNM 3a0aHHbIX
rpaHuy

YNpaBnsowmn NMnynsCc MeHbLLe
MWUHUManbHOW ANUTENbHOCTU
mmnyneca LUAM

3MeHuTb 3HaveHVe B napameTpe
IA1-8 (cm. MpunoxeHve B)

HeBO3MOXHO M3MEHUTb
3Ha4yeHusa napametpos MNANA-
perynsTopa u ycTponctaa
CpaBHeHUsi

BbicTaBneHa 3alumMta ot
M3MEHEHMS YCTaHOBOK

[3apatb B napametpe AO-0 3HayeHne
01 mmn 02 (cm. Mpunoxerve B)

Henb3si U3aMeHUTb napaMmeTpbl
rpynnbl A n(unu) b

BbicTaBneHa 3aiwmTa ot

M3MEeHEeHNA yCTaHOBOK

B napameTpe AO-0 1 b0-0 3agats 01
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MpunoxeHune E
KOcTupoBKka nsmeputenbHbIX BXOAOB

E.1 KOctupoBka npu pab6oTe C TepMonapamMmu M AaTyYMKamMyM NOCTOSIHHOrO ToKa Wnu
HanpPsHKeHUs

1) MogknounTb K NPMBOPY MCTOYHUK NOCTOSIHHOIO HANPSHKEHMS KNaccoM TOYHOCTU He Huxe 0,05
(Hanpumep, npubop Ans nosBepku BonbTMeTpoB B1-12), cobniopgas nonspHocTb (pucyHok E.1).
YcTaHoBuTb Ha B1-12 BbIxogHOM curHan pasHbiM 64,00 mB.

OBEH TPM12
B1-12 T
> Bxop x-2
U=64,00 B (%)
Bxop x-3
PucyHok E.1

2) MNopatb nuTaHve Ha npubop. He meHee 4yem 4epe3 Bpemsa oT 15 go 20c  npoussecTu
10CTMPOBKY Npubopa, BbLIMNOMHUB [eiCTBMS B MOPSAKE WM MOCeAOoBaTeNbHOCTU, YKasaHHbIX Ha
pucyHke E.2.

PesynbTtaTtom npaBunbHO BbIMOMHEHHOWN KOCTUPOBKN CAY>KUT MHAMKALMUS NPUOGOPOM M3MEepPEHHOM
BenuyuHbl 64.00.

3) CHaTb HanpsbKeHne nuTaHusl ¢ Npubopos u oTcoeamHUTs B1-12.
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BHumaHme! [Npy BbINOMHEHWM IOCTUPOBKM BLIXOAHOE HanpshkeHne B1-12 gomkHO ocTaBaTtbest
HEU3MEHHbIM.

L{ Clon|  Pexum PABOTA

1.-

ta Xp

oo

HaXaTb M yAepXuBaTh
He MeHee 3 Ccex.

'- YcraHoBKa Koaa BXona
,. B NpoLeaypy OCTUPOBKK

l
L,
o]

3

PucyHok E.2
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E.2 FOcTtupoBka npu paboTte ¢ TepMonpeo6pasoBaTensiMu CONPOTUBIIEHUSA

1) MoakntounTe Kk npubopy Mara3vH COMPOTUBIEHW
Tuna P4831 vnun nogobHbIN eMy € KNaccoM TOYHOCTU He HUXe
0,05 no  TpexmpoBogHoW  nuHuM  (pucyHok  E.3).
ConpoTuBneHns NpoBOAOB B JIMHUKM AOIMKHbI ObiTb paBHbI
ApYr OApYry v Kaxpoe He AOMKHO MpeBbilaTh BenuynHbl 15
OM. YcTaHoBWTb Ha MarasvHe COMPOTMBIEHWIA 3HaYeHue
500,00 Owm.

2) Mopatb nuTaHue Ha npubop. He meHee yeMm 4yepe3s
Bpemsi oT 15 go 20 ¢ npou3BecTn CTMPOBKY nMpubopa, Ans
yero BbIMOMHNUTL OencTens B nopsake "
nocneaoBaTenbHOCTM, YKadaHHbIX Ha pucyHke E.4.

PesynbTaTtoM npaBWIbHO  BbINOMHEHHOW  IOCTUPOBKM
CAYXUT nHAuKauns npubopom nsmepeHHor senuymnHesl 500.0.

3) CHATb HanpsxkeHue nutaHus c npubopoB
oTtcoeamnHuTb P4831.

BHumanme! Ecnu HabpaH HenpaBumbHbI KOA MU
npubop usMepun HeBepHOe CTUPOBOYHOE 3HayeHue, B
pesynbTaTe IOCTUPOBKM Ha UHAMKATOPE BbiCBETUTCA Err.

KOctupoBoyHas BenuunHa (64,00 mB unn 500,00 Om)
MOXeT BbIXOAWTb 3a [ManasoH W3MepeHus BblOpaHHOro
Aatynka (napameTtp b1-0), B 3TOoM cryyae nocne Bbixoda w3
pexvma ICTUPOBKM Ha UHAMKaTope BbicBeTUTc HHHH.
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MpunoxeHue X
ABTOMaTnyeckas HacTpouka NMUO-perynaTtopa

3apayenn aBTOoMaTuyeckon Hactponku [MU[-perynstopa (AHP) siBnsetcs onpegerneHve 3a
KOpOTKOE BpeMmsi €ero napameTpoB Ha OCHOBE aHanu3a peakuuy obbekTa perynupoBaHusi Ha
BO3MyLLAOLWMe BO3AeNCTBMS. NpoLecc aBTOMaTUYeCcKoW HacTPOMKN NPOXOAMT HEeMmoCpPeACTBEHHO Ha
obbekTe, MOITOMYy [AnNsi ee OCyLeCTBeHUss HeobxoaMmo npeaBapuUTenbHO CKOHGUIypupoBaTh
npubop C MNOAKMIOYEHHBIMM K HEMy AaTyMkamy U WUCMOMHWUTENbHLIMU MexaHuamamu. [pu aTom,
ycnosusi, B KOTOpbiX npoBogutca AHP, AOmKHbI ObiTb MakcumanbHO NpUBNKeHbl K peanbHbIM
YCNOBWSM 3KCMnyaTaumun obbekTa, B YaCTHOCTW, PEKOMEHAYETCHA BbICTaBUTb 3HAYeHWe yCTaBKu (CM.
n. 6.2.), MakcumarnbHO NpubnuxeHHoe K pabo4yen.

ABTOMaTUYeckas HacTpolka 3akfoyaeTcs B ABYX MOCMeAoBaTenbHbIX dTanax packavnBaHus
obbekta perynupoBaHus B obnactu yctasku B npegenax (Tyst2) u (Ty-2) nyTem nogayv
MakcMMarnbHOro ynpaensioulero Bosgenctaus. MNpouecc AHP npuBeaeH Ha pucyHke XK. 1.

[Ons 3anycka AHP Heo6xoaMMo BbINOMHUTL OMnepaumu, ykasaHHble Ha pucyHke XK.2. B npouecce
BbINOMHEHNS1 aBTOMAaTUYECKOW HACTPOMKM MpuUOOP MonepemMeHHO WHAMUMPpYEeT 3Tam, Ha KOTOpOMm
HaxoauTcs AHP, 1 Tekyllee 3HadeHne perynvpyemoro napameTpa. [1o 3aBepLueHuio aBToMaTuyeckom
HaCTPOWMKN BCe paccunTaHHble napameTpbl [M[-perynatopa COXpaHSOTCA B 3HEProHe3aBMCUMOWN
namaTu npubopa (cM. n. 6.2.), a BbIXOAHbIE YCTPONCTBA BbIKITIOYAIOTCS.

BHumanue! Ecnn B npouecce AHP 3HaueHue perynupyemon BenuyuHbl BbIXOAUT 3a npeaensbl
M3MepeHns 4aTtunka, Ha LMPOBOM MokasbiBaloLLeM YCTPOMCTBe BoicBeTUTCA Err.
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MpunoxeHune U
PyuyHasa HacTpouka NMUO-perynaTopa

MprBeaeHHbIN HKe MeToA, NO3BOMSAET onpeaenuTb NPUbNU3NTenbHbLIE NapaMeTpbl ANs PYyYHON
HacTpowku perynsitopa. OTo GbiBaeT HeobxoaMMO B Criydae, ecnv nNpoBeAeHune npenBapuTenbHON
HaCTPOWNKN B @BTOMaTUYECKOM PeXnme HeaonycTUMo.

MapameTpbl perynupoBaHus onpeaensioTcs Ha OCHOBE MEpPEexofHON XapaKTepuUCTUKU obbekTa
perynvpoBaHusl. [ns CHATUSA NepexoaHON XapakTepucTukn obbekT BbIBOAAT B pabodvyo obnactb B
PYy4HOM pexume, AOXMAATCA CTabunusauun perynupyemMon BefiMYMHbl M BHOCAT BO3MYLLEHWe
N3MeHeHWeM ynpaenstowero Bo3fencTBus Ha AY. CTpoAT rpadvk 3aBUCUMOCTU WU3MEHEHUs
perynMpyemon Benm4umHbl oT BpeMeHu (CM. pucyHok W.1). Mcnonb3aysi rpadhumk, BbIMUCASIIOT:

tog = t1 — T,
Voo = (T2 — T1)/(tos -AY);
m=4T,
Xp = 2:Ty-Vos;

0 = T[0,1...0,25],
roe Xp — nosoca nponopunoHansHOCTH, ea. uam./%;

T — NOCTOsIHHAaA 3anasfblBaHus, C;

tos — NOCTOSAHHAs BpeMeHM 06bekTa, C;

Vo6 — MaKcMMarbHasi CKOPOCTb U3BMEHEHUSI PerynupyemMoin BENUYMHBI NPY U3MEHEHUM 3a[aHunsA Ha
OLVH NpoLEeHT, ea. uam./(c-%);

Ty — UHTErparnbHas NocTosiHHas, C;
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T1 — HavyanbHoOe 3HavyeHue, eq. U3m.;
T2 — ycTaHOBMBLUEECS 3HAYEHWNE perynmpyemMon BenuYnHbl, eq. usm.;
AY — n3ameHeHue ynpasnstoLuero Bo3aenctaus, %.

Ty — AnddpepeHumnansHas NocTosHHas, C.

Aty
T2 E———
Ty >
01 t t
PucyHok U.1

KOHerTHOG 3HayYeHne Tp onpefendeTrcd C Yy4eToM pearibHbIX yCI'IOBVIIZ aKcnnyatauum u
XapakTepUCTUK MUCNONb3yeMblX TEXHUYECKUX CpencTB. Ona Toro 4Too6bI onpegennTtb ontumManbHoe

3HayeHve Tg, HeobxoaMMo conocTaBuTb PaboTy CUCTEMbl B pearibHbIX YCMoBUAX aKcnayatauum npu
OBYX-TPeX pasfuyHbIX 3Ha4eHusix MHoxuTens (Hanpumep, 0,1; 0,15 n 0,25).
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