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Hactosee PykoBogcTBO NO  9KCnfyatauuum  npedHasHayeHo  Ans  03HaKOMMeHWs
obcnyxumBatolero nepcoHana ¢ yCTpOMCTBOM, MPUHLMMOM AEWCTBUS, KOHCTPYKUMEW, TeXHUYecKown
aKcnnyatauuen " obcnyxmBaHuem n3mepuTensa-perynsatopa MHOTOMYHKLIMOHAMBLHOrO
opHokaHanbHoro OBEH TPM1 ¢ yHuBepcanbHbiM BXodoM (B AarbHEWLeM Mo TEKCTY MMEHYeMoro
«npubop»).

Hacrtoswee P3 pacnpoctpaHsieTcs Ha npubopbl NCMOMHEHUA, U3TOTOBIIEHHBIX B COOTBETCTBUN C
TY Y 33.2-35348663-001:2008.

Mpnbop obnapaeT ynyyleHHbLIMU NO CPaBHEHWIO C NpeAblaYLLe cepuelt XxapakTepucTukamu:

— nuTaHue npubopa OT ceTu NnepeMeHHoro Toka HanpsbkeHnem ot 90 o 264 B (HomuHanbHoe

HanpsixeHue 220 B) yactoTtoii oT 47 go 63 ' unu ceTn NOCTOSIHHOTO TOKa HanpsbkeHust ot 20
0o 375 B (HomuHanbHoe HanpsbkeHve 24 B);

—  BbICOKasi MOMEXOYCTONYMBOCTb K 311EKTPOMAarH1THbIM BO3AENCTBUAM;

—  yBeNWYeHHbI CPOK rapaHTuW, rapaHTUiHbIA CPOK 0BCnyxmBaHna coctaenseT 5 ner;

— TMOBbIWEHNE YHUBEpCANbHOCTM Mpubopa, Mo3Bonstollee Gonee rMBKO McNonb3oBaTh

npnbopbl Y YMEHBLUUTL X HOMEHKNATYPY 3a CYET UCMONb30BaHNSA:

— YHMBepCanbHbIX BXOAOB;

— BCTPOEHHOr0 UCTOYHWKA HanpsbkeHust 24 B Ana nuTaHns akTUBHBIX A4ATYMKOB, BbIXOOHbBIX
aHanoroBbIx ycTponcTs (LIAI) unun apyrmx HU3koBOmnbTHbIX Lenen ACY.

Mpnbop unsrotaBnuBaeTcs B pas3fnWyHbIX MoAudMKaUMSX, OTAMYaloWwmxcs Apyr oT apyra
KOHCTPYKTMBHBIM WCMOMHEHNEM W BWOOM BCTPOEHHOrO BbLIXOAHOrO YCTpowcTBa. MHdopmaumsa o
Moamdmkaumm npubopa 3amdpoBaHa B Koge NOfHOro YCroBHOMO 0603HauYeHus:



OBEHTPM1 -X. V. X

| TexHuyeckoe UCNoNHeHue

| KoHCTpYKTWBHOE MCNONHEHKWE

TuN BXOAHBIX NEPBUYHBIX M3MEPHTENBHBIX
npeobpasosateneit u{unu) sup,
BXOHOTO CHMrHana

BW/l BCTPOEHHOTO BBIXOAHOTO YCTPOICTEA I

KoHcTpykTMBHOE McnonHeHue:

H - «kopnyc HacTeHHoro kpenneHusi ¢ paamepamu 105x130x65 MM 1 CTENEHBIO 3aLUUTbI
1P44;
W1 - kopnyc WWMTOBOrO KpenneHusi ¢ paamepamm 111x96x65 MM 1 CTENEHbIO 3aLUMTbl CO
CTOPOHbI NepeaHen naHenu IP54;
W11 - kopnyc WMTOBOro KpenneHus ¢ paamepamm 96x96x47 MM U CTENEHbIO 3aLLUTbLI CO
CTOPOHbI NepeaHen naHenu IP54;
W2 - kopnyc wmToBOro KpenneHus ¢ pasmepamm 109x48x100 MM 1 CTENEHbIO 3aLnTbI
CO CTOpPOHbI NepegHen naHenu IP54;
O - kopnyc c pasmepamu 72x90x58 Mm ansi yctaHoBku Ha DIN-peiiky 1 cTeneHbto

3aWMThI CO CTOPOHbLI NepeaHen nanenu IP20.
[abapuTHble YepTexu KopnycoB NpubopoB npueeaeHb! B MpunoxeHnm A.

0O603Ha4YeHne NnepBMYHOro NpeobpasoBaTens:
Y — yHuBepcarnbHble U3aMepuTeNbHbIE BXOAbI.
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Bupa BcTpoeHHOro BbixoagHoro ycrpoucTsaa (BY):

O603HavYeHne
Bup BbIXOAHOrO anemMeHTa TexHuyeckne napameTpbl
BbiXxoAa
P KoHTaKTbl anekTpomMarHMTHoro Tok He 6onee 8 A npu HanpsxeHun He bonee
pene 250 B (50 N'y)
K OnTtonapa TpaH3ucTopHasi MocTosiHHBIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpshxeHun He 6oree 60 B
T Bbixog ons ynpasnexus BbixogHoe HanpspkeHne ot 4 o 6 B,
BHELUHWM TBEPAOTENbHbIM pene | MOCTOsIHHBIN TOK He 6onee 25 MA
Tok He 6onee 50 MA npu NnepemMeHHOM
¢ OnTonapa GuMHCTOpHaA HanpshxeHnun He 6onee 250 B (50 I'u)
" Tok He bonee 50 MA (Ha kaxgyto onTonapy) npu
c3 Tpw onToNapL! CUMUCTOPHLIE nepemeHHoM Hanpsikernun He 6onee 250 B (50 I'y)
[MocTosiHHbIN TOK OT 4 A0 20 MA Ha BHELUHeWN
n LIAI «napameTp — TOK» Harpy3ke He bonee 1 kOm, HanpsiKeHne
nuTaHusa ot 12 oo 30 B
MocTosiHHOe HanpsikeHue ot 0 go 10 B Ha
y Hﬁl’l :):(_':ﬁjg'»em - BHELLHel Harpy3ke He meHee 2 KOm,
P HanpsxeHne nuTtaHms ot 16 o 30 B

MpumeyaHue - * Boixog Tuna C3 narotaBnuBaeTcsi Tonbko B npubopax ¢ kopnycamm H, W1, L2,
11

Ucnonb3yemblie ab6peBuaTypbi:

BY — BbIxogHOE YCTPONCTBO;

JY — nornyeckoe ycTpomncTBeo;

HCX — HOMUHanbHas ctaTuyeckasi XxapakTepucTuka;

TN —npeobpa3oBaTtenib TEPMOINEKTPUYECKUIA;

TC — Tepmonpeobpa3oBaTenb CONPOTUBIEHNS;

LA — undpoaHanorosbi NnpeobpasoBaTens.
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1 HasHa4yeHue npubopa

M3mepuTtenb-perynsitop MHOroyHKUMOHanbHbIA ogHokaHanbHein OBEH TPM1 coBmecTHO ¢
nepBUYHLIM nNpeobpa3oBaTenem (AaT4ynMKoM) nNpefHasHayeH Ans WU3MEPEeHWs W perynvpoBaHus
TemnepaTtypbl U ApYrMx usnyeckux napameTpoB, 3HAYEHWE KOTOPbIX BHELUHWM AATYMKOM MOXeT
6bITb NPeobpa3oBaHO B CUrHasbl NMOCTOSIHHOTO TOKA UMW HANPSHKEHWS.

Mpnbop MoxeT ObITb MCMONb30BaH AN WU3MEPEHUS U PerynMpoBaHUs TEXHONOrMYecKnx
NpOLECCOB B Pa3fiMyHbIX OTPACHAX NMPOMBILLIIEHHOCTM, KOMMYHAmNbHOrO U CeNbCKOro XO3sncTaa.

Mpubop no3BonsieT ocywecTBNATb cneayowme yHKUNUK:

M3MepeHve Temnepatypbl UM OpYrnx U3NYECKMX BENUYUH (OaBMNEeHWUsi, BIAXHOCTW,
pacxofa, YPOBHS! U T.M.) B OAHON TOYKE C MOMOLLbIO CTaHAAPTHBIX AATYUKOB, MOAKIHOYaEMbIX
K yHMBEpcansHoMy Bxoay npubopa;

perynupoBaHune namepsemMon BENMYUHbI NO ABYXNO3NLUOHHOMY (PENenHOMY) 3aKOHY;
oTOOpaxeHne TeKylWwero W3MEpeHuss Ha BCTPOEHHOM  CBETOAMOAHOM  LMPOBOM
nokasblBaoLLEeM YyCTPONCTBE;

cdopmumpoBaHne BbiIxogHoro Toka ot 4 go 20 MA wnu HanpsbkeHuss oT 0 go 10 B pgns
peructpauuM Unu ynpaBneHUs UCMONMHUTENbHbIMA  MeXaHuamamu no [1-3akoHy (npwu
MCMNOMb30BaHNN B Ka4yeCTBE BbIXOOQHOrO YCTPOMCTBA Ludpo-aHanoroBoro npeobpasoBarens

(LAM)).



2 TexHu4eckKue XapaKTepnuCcTtukn n ycnoBeus aKkcnnyartaumm

2.1 TexHu4YecKue XxapakKTepucTUKuU npmbopa

OCHOBHbIEe TEXHUYECKME XapaKTepUCTMKM Nnpubopa npusedeHsl B Tabnuuax 2.1-2.3.

Ta6nuua 2.1 — XapakTepucTukm npuéopa

HaumeHoBaHue

3HayeHue

HanpsikeHue nutanus, B:
- OT CeTV NepeMeHHOro Toka

ot 90 o 264
(HOMWHanbHoe HanpsKeHne
220 B) yactoTou o1 47 go 63Iy,

- OT CETU MOCTOSAHHOIO TOKa ot 20 no 375
(HOMVHanNBHOE HanpshkeHne
24 B)
MoTpebnsemas mowHocTb, BA (BT), He Gonee 10
HanpsixxeHne BCTPOEHHOro UCTOYHMKA NUTAHUS NOCTOSAHHOMO TOKa, B 24+24
MakcumarnbHO AOMYCTUMBINA TOK BCTPOEHHOTO UCTOYHMKA NUTaHKSA, MA 50
KonunuecTtBo kaHanos 1
Bpewms onpoca Bxoaa, ¢, He bornee :
- Tepmonpeo6pasoBaTeny CONPOTUBIEHUS; 0,8
- npeobpasoBaTeny TePMO3NEKTPUYECKHUE; 0,4
- YHUPULMPOBAHHbIE CUTHArbI MOCTOSIHHOIO TOKA U HaMPSBKEHUS:
e ans NpubopoB C KOHCTPYKTUBHBIM ucnonHenuem H, W1, W2, O; 0,4
e [ns NpuBOpOB C KOHCTPYKTMBHBIM McnonHeHnem 11 0,1




OKoH4aHue Tabnuubl 2.1

HaumeHoBaHue 3HayeHue

Mpenen ocHOBHON NPUBEAEHHON MOrPELLHOCTY MPY U3MEepPeHUn:

- npeobpa3oBaTensaMm TepMOANeKTpuieckumm, % +0,5

- TepmonpeobpasoBaTensmu CONPOTUBIIEHNS, YHUMDULMPOBAHHLIMY

CUrHanamu NOCTOSHHOTO HaNPSHKEHWs 1 Toka, NnpomeTpamu, % +0,25
Mpepen gonyckaemon OCHOBHON NpvBeAeHHon norpeluHoctu LIAT, % +0,5
CreneHb 3alwmTbl kopnyca

- HacTeHHbIn H P44

- wutosble W1, W11 n W2 (co cTopoHbI NULEBOW NaHenm) IP54

- DIN-peeyHbIVi [] (Co CTOpPOHbI NMLEBON NaHenu) P20

[aGapuTHble pa3mepbl npubopa:
- HacTeHHbIn H, Mm
- wutoson W1, mm
- wmtoson W11, mm
- wutoson W2, mm
- DIN-peeyHbin 1, Mmm

(105x130x65) + 1
(111x96x65) + 1
(96x96x47) + 1
(109x48x100) + 1
(72x90x58) + 1

Macca npubopa, kr, He 6onee

0,5

CpeaHuii cpok cnyx6bl, net
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Tabnuua 2.2 — MCHOHb3yeMbIe Ha BXoAe curHasbl NOCTOAHHOIO TOKa U HanpsXXeHus

BxogHow curHan

Owvana3oH
n3mepeHun, %

3HauyeHne eguMHULbI
Mragwero
paspsga, eq. U3M.

Mpepen
OCHOBHOM
npvBeAeHHOW
norpewHocTn, %

CurHanbl NOCTOAHHOro HanpsaxeHua

ot -50 no 50 MB | o1 0 10 100 | 0,1;1,0 | +0,25
YHudmumpoBaHHblie curHanbl no NOCT 26.011

or 0go1B ot 0 go 100 0,1;1,0 +0,25

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

ot 0 oo 20 mA ot 0 no 100 0,1;1,0 +0,25

oT 4 po 20 MA ot 0 go 100 0,1;1,0

MpumeyaHue — MakcMmanbHO BO3MOXHbIV Anana3oH uHamkauum ot -999 go 9999. Mpu
MHAMLMPYEMBIX 3Ha4YeHUsX Bbille 999,9 n Hmxe MyHyc 199,9 LieHa eguHULBI MiaaLwero paspsiaa

paBHa eauHuue.




Ta6nuua 2.3 — Ucnonb3yeMblie Ha BxoAe NepBUYHbIE NpeoGpa3oBaTeny (AaTumKu)

Twn paTtyuka

OwvanasoH

n3mepeHun, °C

3HaueHWe eanHULIbI
mMnagwero
paspsaga, °C”

Mpeaen ocHOBHOM
npusBegeHHON
norpewHocTu, %

Tepmonpeo6pa3soBatenu conpoTtuBneHusi c HCX no ACTY FOCT 6651

Cu 50 (¢=0,00426 °C %) ot —50 go 200 0,1
50M (0:=0,00428 °C ) ot —200 f0 200 0,1;1,0
Pt 50 (a:=0,00385 °C %) ot —200 f0 850 0,1;1,0
500 (=0,00391 °C ™ ot —240 go 1100 0,1;1,0
Cu 100 (2=0,00426 °C ™) oT —50 no 200 0,1
100M (0=0,00428 °C ™) ot —200 go 200 0,1; 1,0
Pt 100 (2=0,00385 °C ™) o1 —200 g0 850 0,1;1,0
1000 (0=0,00391 °C ™) oT —240 o 1100 0,1;1,0
Ni 100 (0¢=0,00617 °C™) ot —60 A0 180 0,1
Pt 500 (2=0,00385 °C %) oT —200 go 850 0,1;1,0
5000 (0:=0,00391 °C™) ot —250 go 1100 0,1;1,0
Cu 500 (0=0,00426 °C™) ot —50 1o 200 0,1
500M (0=0,00428 °C™) ot —200 f0 200 0,1;1,0
Ni500 (0:=0,00617 °C™) ot -60 no 180 0,1
Cu 1000 (0:=0,00426 °C™) ot —50 a0 200 0,1
1000M (0=0,00428 °C ™) ot —200 go 200 0,1;1,0
Pt 1000 (¢:=0,00385 °C ™) ot —200 go 850 0,1;1,0
10000 (¢=0,00391 °C ™ ot —250 go 1100 0,1;1,0
Ni 1000 (¢=0,00617 °C™) ot —60 go 180 0,1

+0,25
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OKoH4YaHue Tabnuubl 2.3

Tvn paTtumka

OnanasoH
n3mepeHun, °C

3HauyeHue eanHULbI
MmnagLwero
paspsgaa, °C”

Mpeaen ocHOBHOM
npuBegeHHON
norpewHocTn, %

NMpeo6pasoBatenu TepmoanekTpuyeckue c HCX no ACTY 2837

TXK (L) ot —200 go 800 0,1;1,0
TKK (J) ot —200 go 1200 0,1;1,0
THH (N) o1 —200 go 1300 0,1;1,0
TXA (K) ot —200 go 1360 0,1;1,0
T 10 (S) ot —50 go 1750 0,1;1,0 +05
TN 13 (R) ot —50 go 1750 0,1;1,0 (+‘0 2’5)2)
TMP (B) ot 200 go 1800 0,1;1,0 -
TBP (A-1) ot 0 go 2500 0,1;1,0
TBP (A-2) ot 0 go 1800 0,1;1,0
TBP (A-3) ot 0 pgo 1800 0,1;1,0
TMK (T) ot —250 go 400 0,1;1,0
MupomeTpbl CyMMapHOro usny4enus no FOCT 10627-717
PK-15 ot 400 go 1500 0,1;1,0
PK-20 ot 600 go 2000 0,1;1,0 +0,25
PC-20 o1 900 go 2000 0,1;1,0

n_ [Mpu 3HaYeHMM NHAMLMPYEMOTrO 3MepeHHOro napameTpa Boiwe 999,9 u Hwke MuHyc 199,9 ueHa
eavHMLbI MnagLero paspsga pasHa 1 °C.
% _ OcHoBHas NPUBEEHHas NOFPELLHOCTL 683 CXeMbl KOMMEeHCaLMI TeMnepaTypbl xorofHoro chast (CK).

3)

— NOAKIKYEHME MMPOMETPOB B COOTBETCTBMU C pucyHkom B.10
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2.2 YcnoBwusa akcnyatauum npubopa
Mpubop akcnnyaTupyeTcs Npy CreayroLmx yCroBusX:

3aKpbITble B3pbiIBOGE30MNacHbIe MOMeLLEeHNsS 6e3 arpecCcMBHbBIX MapoB U ra3os;

Temnepartypa okpyxatoLlero Bo3ayxa ot MmuHyc 20 go 50 °C;

BEPXHUI NpeAen OTHOCUTENbBHOW BRaXHOCTK Bo3ayxa — He 6onee 80 % npu 35 °C 1 Gonee
HMU3KMX TemnepaTtypax 6e3 koHaeHcaumu Bnaru;

aTtmocdepHoe aasnenHne ot 84 no 106,7 kla.

Mo ycTOMYMBOCTM K MEeXaHW4ecKUM BO3OEWCTBUSIM MpW 3KchryaTaumMu npubop cooTBeTcTByeT
rpynne ncnonHeHns N2 no FOCT 12997.

Mo ycToMYMBOCTM K KNMMATUYECKUM BO3AEWCTBUAM NpMW 3Kcnnyatauum npubop cooTBeTCTBYET
rpynne ncnonHenus B4 no FOCT 12997.

Mo ycTouYMBOCTU K 3MEKTPOMArHUTHLIM BO3AENCTBMSIM U MO YPOBHIO MU3Ny4YaeMbiX pagmornomMex
npubop cooTBeTcTBYET 06opynoBaHuto knacca A no ACTY IEC 61326-1.

MpumeyaHue — TpeboBaHNs B YacTW BHELWHUX BO3AEUCTBYIOLWIMX (AKTOPOB SBNSAIOTCA
ob6s3aTenbHbIMU, Kak OTHOCSALLMECS k TpeboBaHnsam 6e3onacHoOCTy.
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3 YcTponcTteo u paborta npubopa

3.1 MpuHUuN gencreus

MpuHuMn pgencteusi NpubOPOB OCHOBLIBAETCA Ha Mnpeobpa3oBaHMM CUTHANOB MEepPBUYHbIX
n3MepuTenbHbIX Npeobpa3oBaTenelt B 3HaYeHNs TemnepaTypbl Unu Apyrnx U3NYECKUX BENUYMH 1
BO3MOXHOCTb (DOPMMPOBAHWSA PErynupytoLLEero BO3AeNCTBUSA Ha MCMOMHUTENbHbIE MEXaHU3MbI.

CTpykTypHasi cxema npubopa npuBegeHa Ha pucyHke 3.1.

OBEH TPM1 Bnok 06paboTkM JaHHbX
e P e B S 1 a
Bxon 1 AR BLIMMCTMTENb, | Boiop 1 2
o YHWBEPCANBHBLIN uvcbposoii| | pok %
Vel BXO/, ‘L“‘: dunbTp KWKODL*; i ny J—r BY 5
[ATYMK et o e e s et ot J

PucyHok 3.1 — CTpyKkTypHasa cxema npu6opa

Mpubop comepxuT KkaHanm YHUBEpCAnbHOrO BXOA4a ANsS  MNOAKIOYEHWUS  NEPBUYHbIX
npeobpasoBaTeneii (gaTtyukoB), OMok 06pPabOTKM [AaHHbIX, YeTblpexpas3psidHbii CBETOAMOAHLIN
undppoBon nHAuKaTOp M BbixogHoe ycTpouncTteo (BY), npeaHasHavyeHHoe ANs ynpaBneHusi BHELUHUM
obopyaosaHunem. briok obpaboTku AaHHbIX BKNoyaeT B cebs umMdpoBon unbTp, BbIMUCIUTEND
KBafpaTHOro KOpHs 1 rnorudeckoe yctpoictso (J1Y).

Jlornyeckoe  yCTpOWCTBO B  COOTBETCTBMM C  3anporpamMMMpOBaHHbIMM  MOSfib30BaTenem
YHKUMOHaNbHBIMM NapameTpamMu opMUpyeT curHanbl ynpaBneHusi BbIXOAHLIM yCTpoicTBoM. BY B
3aBMCMMOCTM OT MoAndMKaLmmn npubopa MoxeT ObITb ANCKPETHOrO UMM @aHanoroBoro Tuna (cm. n. 3.2.4).
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3.1.1 UundpoBasa dpunbTpaumsa n Koppekums namepeHumn
3.1.1.1 UudpoBasa hunbTpaumsa usmepeHumn

[ns ocnabnenns BANAHUA BHELLHUX UMMYNbCHBIX MOMEX Ha SKCMyaTalnoHHbIe XapaKTepUCTUKN
npubopa B nporpammMy ero paboTbl BBeAeHa undpoBasi punbTpaums pesynbTatoB M3MepeHuin.

PunbTpauus ocyLLEeCTBNAETCS B ABa 3Tana.

Ha nepBom aTane dwunbTpauMm U3 TeKyLMX UW3MEPEHWIA BXOAHbIX NapameTpoB
OTChMIBTPOBLIBAIOTCS 3HAYEHNS, UMEIOLLME SBHO BbIPaXEHHbIE «MPOBanbl» UMK «BbIGPOCHI».

[nsa atoro npmbop BblMUCASET Pa3HOCTb MeXAy pesynbTaTaMu M3MEePEeHVIn BXOAHON BENUYNHBI,
BbINOMHEHHbIX B ABYX MOCMEAHUX LMKNax onpoca, W CpaBHMBAeT ee C 3a4aHHbIM 3Ha4YeHueMm,
Ha3bliBaeMblM «nonocou ¢unbTpa». Ecnu BbluMcneHHasi pa3HOCTb MpeBbIaeT 3adaHHbIn npegen,
TO NpPOM3BOAUTCH MOBTOPHOE W3MEpeHue, MOJyYeHHbI pesynbTaT oTbpacbiBaeTcsd, a 3HayeHune
nonocel dunbTpa yaBauBaetca. B cnyyae noaTBepXKAEHMA HOBOTO  3HAYeHUs  UIbTP
nepectpauBaeTcsi (T.e. nomoca ¢unbTpa yMeHbllaeTcs A0 WCXOQHOW) Ha HOBOe cTabunbHoe
COCTOSIHME N3MEepPSEeMOW BenUYMHbI. TakoW anropuTM NO3BOMSET 3aLMTUTE Npubop OT BO3JEnCTBUS
€AMHUYHBIX UMMYMbCHBIX YU KOMMYTaLUMOHHbIX MOMEX, BO3HMKAOLWMX Ha NPOu3BOACTBe Npu paboTe
Cu1noBoro obopyaoBaHus.

Monoca dunbTpa 3agaeTcs B eAMHMLAX M3MepsieMON BenuuMHbl napametpoMm bl-8 (cwm.
Mpunoxexuve B).

CnenyeT vMmeTb B BuAYy, 4YTO 4YeM MeHbLUe 3HayeHue Monockl unbTpa, Tem nydile
NMOMEXO3aLUMLLEHHOCTb U3MEPUTENBbHOTO KaHamna, HO npu 3TOM (M3-3@ BO3MOXHbIX MOBTOPHbIX
N3MepeHunn) Xyxxe peakuuss npubopa Ha ObicTpoe dbakTuyeckoe M3MeHeHVe BXOOHOro napameTpa.
Moatomy npu 3aaaHuu nomnockl unNbTpa CrneayeT yYnTbiBaTb MakCMMarbHY0 CKOPOCTb U3MEHEHUS
KOHTPONMPYEMOW BENNYMHBI, @ TakKe YCTAHOBIIEHHYIO ANS MCNONb3yeMOoro AaTynka NepuoanyHoOCTb
onpoca.

Mpn HeobxogoMmocTM UNBLTP MOXeT OblTb OTKMHOYEH YCTaHOBKOW HYNEBOro 3HaveHus
napametpa b1-8.
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Ha BTOpom aTtane cdmnbTpaumm ocylecTBNSeTCa CrnaxusaHne (gemndupoBaHue) curHana c
Lienbio YCTPaHeHMst LYMOBbIX COCTaBMSOLLMX.

OCHOBHOW XapaKTepuCTMKON Craaxusatowero ¢unbTpa SBAsSeTCA «MNOCTOAHHas BpeMeHU
dunbTpa» — MHTEpPBar, B TEYEHNe KOTOPOro M3MEHEHWe BbIXOAHOro curHana dunbtpa gocturaet
0,63 OT M3MeHeHnsa BXOAHOro curHana.

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

CnepyeT MNOMHWTB, YTO YyBENWYEHME 3HAYEHWS MOCTOAHHOW BpeMeHu dunbTpa ynyywaeT
NoMexo3aLLMLLEHHOCTb KaHana n3mepeHusi, Ho O4HOBPEMEHHO YBENIMYMBAET ero MHEPLIMOHHOCTb, T.€.
peakuns npubopa Ha BbICTpble NU3MEHEHNSI BXOAHOW BENMUYMHBI 3aMeansieTcs.

Mpn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNEBOTO 3Ha4YeHUs
napametpa b1-9.

BpemeHHble guarpammbl paboTbl LnpoBbIX GUNLTPOB NPeACTaBeHbl Ha pucyHke 3.2.

Tpar Tyam
/ 4 1
5 R, /s"-
” i FafaHHoe /
; anavenve b1-8 /
a) KOHTponupyemas Temnepartypa  t s
y B) BKknw4eH dunstp b1-8 t
T“SM
T“SM L
=4 r) BknoseHs! punsTpeib1-8ub1-9 1

6) pUNLTPEI OTKNKOHEHL!
PucyHok 3.2 — BpemeHHble AnarpaMmmbl paboTbl uudpoBbix hunbTpoB
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3.1.1.2 KoppeKuunsi uameputenbHON XxapakTepUCTUKN AaTYNKOB

[Ons ycTpaHeHusi HayanbHOW MOrpeLlHoCTM npeobpas3oBaHus BXOAHbIX CUrHamoB U
NOrpeLIHOCTEN, BHOCKMMBIX COEAVHWUTENbHLIMU NPOBOAAMW, WU3MEPEHHble U  OT(UNbTPOBaHHbIE
npnbopom 3HayeHWss MOryT GblTb OTKOPPEKTMPOBaHbI. MOrpelHOCTY BhISBMAAOTCA NPW NPOBEAEHWUN
METPONOrMYECKNX UCNbITAHUI 1 YCTPaHAIOTCA MyTeM BBOAA KOPPEKTUPYIOLUMX 3HadYeHun. B npubope
eCTb [iBa TMMa KOppeKLuun, C MOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBMATbL CABUI U M3MEHEHWE HaKoHa
N3MepUTENbHOW XapaKTEPUCTUKN.

CABUI XapaKTePUCTUKMU OCYLLECTBNSETCH MyTemM npubaBneHns K W3MEepeHHOW BenuuunHe
3HavyeHus, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxeHne B). 3HayeHus caBwura xapakTepuUCTUKK
AaTyvKa 3a4aloTcsl B eAMHULAx U3MepeHus pM3nyecko BenMYMHbI U CryXKaT Afs KOMNeHcauun
norpeLuHocTe, BHOCMMbIX — COMPOTUBIIEHVSIMA  MOABOASILLMX  NPOBOAOB  (NMpU  MOAKIOYEHUM
TepmMonpeobpasoBaTenen ConpoTMBIEHUS MO ABYXNPOBOAHOM CXEMe), a TakkKe Mpu OTKIOHEHUW Y
Tepmonpeobpa3oBaTens ConpoTUBNEHUS 3HaYeHns Ro.

Mpumep casura namepuTenbHOW XapakTepucTuky rpadpnyeckn npeacTaBneH Ha pucyHke 3.3.

M3meHeHne HaKNoHa XapaKTEPUCTUKM OCYLLUECTBISETCA MyTEM YMHOXEHWS WU3MepeHHou (M
CKOPPEKTVPOBaHHOW «CABUIOM», €CMM 3Ta KOoppeKkuus Heobxoamma) BenuuMHbl Ha MOMpaBOYHbLIN
KoadphumLmMeHT B, 3Ha4YeHne KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbIN BN KOPPEKUMM UCMONb3yeTCs, Kak npaBuro, AN KOMMeHcauun NnorpeLiHocTen cammx
AaTymkoB (HanpumMep, Npu OTKNOHEHWN Y TepMonpeobpasoBaTenein CoNnpoTUBIIEHNs NapameTpa o oT
CTaHOapTHOTO  3Ha4YeHWsl) WM MOrpellHOCTeN, CBSI3aHHbIX C  pa3bpocoM  COMPOTUMBAEHWUWA
LUYHTUPYIOLWNX pe3ncTopoB (npu paboTe ¢ npeobpasoBaTensiMu, BbIXOAHBIM CUMHaNOM KOTOPbIX
SABMAETCH TOK).

3HaveHne nonpaBoyHOro koadpdumumeHTa B 3agaetca B 6e3pa3MepHbIX eavHuLax B AvanasoHe
o1 0,900 o 1,100 1 nepen ycTtaHOBKOW MOXeT ObITb onpeaeneHo no dopmyne:
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B = Ngacr / Muam, (3.1)

rae B —  3HauYeHue NomnpaBo4HOro Ko3ddULMEHTa, yCTaHaBNMBAEMOro napameTpom;
Mgpacr —  paxkTMyeckoe 3Ha4YeHWe KOHTPONMPYEMOWN BXOOAHON BENNYUHDI;
Mwm —  M3MepeHHoe NpUBopOM 3HaYEHVE TON Xe BEMUYUHBI.

MprMep M3MeHEeHUs HakNoHa W3MepUTENbHOW XapaKTepUCTWKM rpadmyeckv NpeacTaBneH Ha
pucyHke 3.4.

T,°C
i p T,°C
100: 3 voppeRLiM 7 100 //
/ a3 koppesLn
wf | % ﬁ/
60 7
g of 7 ) /
& af 7/ CT"‘*‘W_ © KDppEKLMER
ot T= T+ I 7 =tus
2=} i —/ 2
(020 4 60 80 100 T,,°C
e 0 20 40 60 B0 100 Te°C
AR+ [(50) 7.3} (Rycwm, OM] e oy m-:mm]
ﬂn.T[‘.M Ro
PucyHok 3.3 — Koppekuusa «CaBur PucyHok 3.4 — Koppekuusa «HaknoH
XapaKkTepUCTUKN» XapaKkTepUCTUKU»
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OnpegenuTs  HeOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEPUB
MakcuMarbHoe Unu 6rmskoe k HeMy 3HaueHue napameTpa, rae OTKIIOHeHUEe HaKIoHa U3MepUTENbHO
XapaKTepucTuku Hambornee 3ameTHO.

BHUMAHMUE! 3apaHve KoppeKkTUpYHOLMX 3HAYEHUI, OTNINYAIOLWMUXCS OT 3aBOACKUX YCTaHOBOK
(b1-1 = 0.0 n b1-2 = 1.000), U3MeHsieT CTaHAapTHblE METPOJSIOrMYECKNE XapaKTepPUCTUKM npubopa n
[OMMKHO MPOM3BOAUTLCA TOMBbKO B TEXHUMYECKM OOOCHOBaHHbIX Cryyasix KBanMuuMpoBaHHbIMU
crneumnanucTamu.

3.1.2 BbluucrneHue KBagpaTHOTO KOPHA C y4eTOM HacTpOeK MacluTabupoBaHusl

Ons paboTbl ¢ YHUDULMPOBAHHLIMU AATYMKaMW, CUrHaM KOTOPbIX MPOMOPLMOHAneH kBagpaTy
M3MepsieMON BeNMuMHbl (AATUYMKM pacxopa >KWMOKOCTM WnM rasa), B npubopax ucnonb3yercs
NporpamMMHbIA ~ MOAyMb  BbIMUCMUTENS  KBaApaTHOTO  KOpHs. [Onsi  BKIOYEHWUS/BBIKIOYEHMS]
BblYMCIMTENS  HeobGXoaMMO  YyCTaHOBUTb  COOTBETCTBYlOLLEe  3HayeHWe napameTpa bl-3
(cm. Mpunoxexwve B).

BbluncneHne KBagpaTHOTO KOPHSl, C YYETOM HacTpoek MacliTabupoBaHusi, nocnegyroLias
Bbljaya curHana Ha uHaukaumio u J1Y npoucxoaut no crnegytollei popmyne:

T=n,+J/7 (- N, 3.2)
rae N, —  3agaHHoe nonb3oBaTeneM HUXHee 3Ha4YeHVe rpaHuLbl AuanasoHa
nsmeperus (b1-5);
M. -  3agaHHoe nonb3oBaTenieM BepxHee 3HayYeHue rpaHuLbl AvanasoHa

nsmeperus (b1-6);
—  3HayeHuWe curHana c gatyuka B OTHOCMTEeNbHbIX eauHuuax ot 0,000 go 1,000.
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3.2 YcTponucTBo npubopa
3.2.1 KoHcTpykuusa npubopa

MpnBop KOHCTPYKTMBHO BLINOMIHEH B NIAcTMAccoBOM KOpryce, npeAHa3HayeHHOM Ans
LLIMTOBOrO, HACTEHHOrOo KpenneHus unu kpennexnus Ha DIN-peviky. Sckusbl KOprMycoB ¢ rabapuTHbIMK 1
YCTaHOBOYHbIMW pa3mepamu npueeaeHb! B MNpunoxeHun A.

Ons ycTaHoBkuM npubopa B LWMT B KOMMIEKTE MNpUMaralnTcs KpenexHble anemeHTbl. [ns
ycTaHoBku npubopa Ha DIN-peliky nmeeTcs cneunanbHas 3allernka, BXoAsLWas B KOMNeKT npubopa.

KnemMMHVK Ans NOACOeAMHEHUs BHELLHWX CBA3EN (JaT4MKoB W Lenen nutaHusa) y npubopos
LUMTOBOTO KpemnneHWst HaXoAUTCst Ha 3aaHen cTeHke. B npmbopax HAaCTeHHOro KpenneHus KNemMMHUK
pacnonoxeH noa BepxHeW KpbilWKOW. B oTBepcTvsx noaBoAa BHELIHWX CBA3eW YCTaHOBMEHbI
pe3vHoBble ynnoTHMTenun. B npubopax c kpenneHvem kopryca Ha DIN-peliky KnemMmHuKM
pacnonoxeHbl Ha 60KOBbIX CTOPOHAaX npubopa.

Ha pucyHke 3.5, a npuBedeH BHeWHWA BuA4 NUUEBbIX MaHenen npubopa AnA KOpnycos
HacTeHHoro H u wwutoBoro kpennexus L1, Ha pucyHke 3.5, 6 — wutoBoro L2, Ha pucyHke 3.5, B —
kpennenus Ha DIN-peiky [, Ha pucyHke 3.5, r — wutosoro L11.
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PucyHok 3.5 — lluueBas naHenb npu6opa ANs KOpnycoB: a) HacTeHHoro H u wuTtoBoro
kpenneHus W1; 6) — wutosoro W2; B) — DIN-peeyHoro [; r) wmrtoBoro LL11
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Ha nuueBoi naHenu pacnonoXeHbl 3NEMEHTbI yNpaBneHus 1 UHAMKALMK.

YeTblpexpaspagHbiil undpoBor MHOMKATOP, NpeaHasHa4YeHHbl Ans 0TOOpaXeHUst 3Ha4YeHUM
M3MepsieMbIX BENUYMH U (PYHKLMOHANbHBLIX NapameTpoB npubopa.

YeTblpe cBeTOAMOAA KPACHOTO CBEYEHNS CUTHANM3NPYIOT O Pa3fMYHbIX pexumax paboTsbl:

ceeToamon «K» curHanusupyeT o BKIHOYEHUN BbIXOAHOTO YCTPOICTBA;

csetoamon «T» CUrHanuMavpyeT O BKIIOYEHHOM peXuMe BBOAA 3HAYEHUst YCTaBKM
perynvpyemo Benn4mnHbl;

ceeToamon «A» CUrHanu3vMpyeT O BKIOYEHHOM pexvMme BBOAA 3HAYEHUsI rUcTepesvca
KomnapaTopa unu nonockl nponopLmoHansHocTy MN-perynatopa;

ceetogmon  «l» curHanuaMpyeT O BblBOAE HA WHAWKAUMIO TEKyLlero UsMepeHusi
(HenpepbiBHas 3acBeTka) M 06 aBapvm No BXoAy (MuratoLlas 3acBeTka).

near,;
KHonka [: npegHasHadeHa anst Bxoga B pexum «[MPOMPAMMUPOBAHUE», a Takke ans
3anucy HOBbIX %CTaHOBJ'IeHHbIX 3HaYeHWI B 3HEProHE3aBUCKMYIO NaMsATb Npubopa.

AN
Knonka [N npeprasHavena ans:

npocMoTpa 3aJaHHOro 3HayeHus yctasku J1Y;
BbiGOpa NporpaMMMpyemMoro napameTpa W YBEMWYEHWSI €ro 3HaudeHus. Mpu yaepxaHum
KHOMKW CKOPOCTb M3MEHEHWS BO3pacTaeT.

W5
KHonka E npegHasHavyeHa ana:

Bbl60pa nporpaMmMupyemMoro napametTpa U yMeHbLUeHUA ero 3HaYeHusa. Mpwu yaep>XaHnm
KHOMKW CKOPOCTb U3AMEHEeHNA BOo3pacTaeT.
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3.2.2 BxoaHble ycTpoucTBa

BxogHoe n3meputensHoe ycTponcTBo B Npubope sSiBNSeTCs YHUBEpCanbHbIM, T.€. K HEMY MOXHO
noaknoyatb nobble NepBuYHble NpeobpasoBaTeny (OaTyMkM) M3 MepedncrieHHbIX B Tabnuue 2.2.
Ko Bxoay npubopa MOXHO NOAKMIOYNTE OAHOBPEMEHHO OAVH AATHUK.

B kavecTBe AaTUMKOB MOTYT BbITh MCMOMNbL30BaHbI:

— Tepmonpeobpasosartenu conpotuenenus (TC);

— npeobpa3oBaTenu TepMmoanekTpudeckue (TI);

— aKTuBHble npeobpasoBaTeny C BbIXOAHLIM AHANOrOBbIM CUFHANoM B BWAE MOCTOSIHHOIO

HanpsXKeHWs Unu Toka;

— MUPOMETPbI CYMMAapPHOro U3Ny4eHus.

AKTMBHblE npeobpasoBaTeny C BbIXOAHLIM a@HanoroBbIM CWUrHaroM B BuAE MOCTOSHHOTO
HanpsikeHus (o1 muHyc 50 go 50 mB, ot 0 o 1 B) unum Toka (o1 0 o 5 MA, ot 0 go 20 MA, oT 4 o
20 MA) moryT ObITb MCMONb30BaHbl AN U3MEPEHUs1 Kak TemnepaTtypbl, Tak U Apyrux uandecknx
BeNIMYUH: AaBNEHUs, Pacxoaa, YPOoBHS U T. M.

3.2.2.1 NoaknioyeHne TepMmonpeobpasoBaTesnien CONnpoTUBNEHUSA

Pabota paTuMkoB OCHOBaHa Ha  TemmnepaTypHOW  3aBMCUMOCTM  3NIEKTPUYECKOro
ConpoTMBrEeHMs MeTanmnoB. [Jatymk n3nyeckm BbIMONIHEH B BUAE KaTyLIKM U3 TOHKOW MegHOW unu
NNaTMHOBOW NPOBOMOKW Ha Kapkace W3 W3OMNSAUMOHHOrO maTepuana, 3akMmiOYeHHON B 3aLLUTHYHO
rmnb3y. TC xapakTepuayloTcst AByMS napameTpamu: Ry — conpoTusneHvem gatyvka npu 0 °C n o —
OTHOLLUEHMEM pasHuLbl CONPOTUBIEHUI AaTynka, u3aMmepeHHbix npu Temnepartype 100 n 0 °C, k ero
conpoTueneHuto, namepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.

B npubopax ucnone3yeTca TpexnpoBopHas cxema noakniodeHusi TC. K ogHoMy v3 BbIBOJOB
Tepmopesuctopa R, noacoeauHsoTCH ABa NPOBOAA, @ TPETUI MOAKMIYaeTCst K APYromy BbiBoay Ry
(pucyHok 3.6, Hymepauusi KOHTakTOB npuBeaeHa B [punoxeHun b (Tabnuua 6.1)). Takaa cxema
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Nno3BOMseT CKOMMEHCUPOBAaTb COMPOTUBMEHWE COEAMHUTENbHBIX NPOBOAOB. [Mpn aTOM HeobxoanmMo
cobniofaTh ycrnoBue paBeHCTBa CONPOTUBIEHNI BCEX TPeX NPOBOAOB.

TC MoryT nogkntoyatbcsl K Npubopy € UCMONb30BaHWEM ABYXMNPOBOAHOW fMHWM, HO MpWU 3TOM
OTCYTCTBYET KOMMEHCauusi Npu U3MEHEHUN COMPOTMBIIEHUS COEAMHUTENbHBIX NPoBoAoB. [MoaTomy
6ynet HabnogaTbCA HekoTopas 3aBWCMMOCTb MokasaHui npubopa oT konebaHwuin TemnepaTypbl
npoeodoB. B cnyyae wucnonb3oBaHWs ABYXMPOBOAHOW NWHWM AN KOMMEHcauuy napasuTHOro
COMpPOTUBIIEHNS NPOBOAOB HeobXoaumo npu nogrotoBke npubopa k paboTe BbIMONHUTL AEWCTBUS,
ykasaHHble B [MpunoxeHuu I

3.2.2.2 NoaknoyeHne TepMo3sieKTp1MUYeckux npeobpasoBarenen

[MpeobpasoBaTent TEPMOINEKTPUYECKUIA COCTOUT M3 ABYX COEAMHEHHbIX Ha OAHOM M3 KOHLIOB
NPOBOJHWUKOB, W3rOTOBMEHHBIX W3 MeTannoB, obnagawlmx pasHbIMU  TePMOINEKTPUYECKNMU
ceonctBamMu. CoefuHEeHHble KOHLbI, HasbiBaeMble «paboynMm cnaem», OnyckaloT B U3Mepsemyto
cpeny, a cBoboaHble KOHUbI («XOnoAHbln cnavy») Tl nogknovatoT ko Bxody npubopa (pucyHok 3.7,
Hymepaums KOHTakToB npusefeHa B MNpunoxernun b (tabnuua b.1)). Ecnu Temnepatypbl «paboyero»
N «XONopHoOro cnaes» pasnuuHbl, To Tl BbipabaTbiBaeT TepmoJAC, koTopas M nopaeTcs Ha
n3mepuTens.

Mockonbky TepmoOC 3aBMCUT OT pasHOCTW TemnepaTyp AByx crnaeB TI1, To Ans nomyveHus
KOPPEKTHbIX NMOKasaHWi HeobxoAMMO 3HaTb TeMnepaTypy «XONOAHOro cnas» (ee cBOGOAHbIX KOHLOB),
4YTOObI CKOMNEHCUPOBAaTb €€ B AanbHENLNX BbIYACTIEHNSIX.

B npubopax npegycmoTpeHa cxema aBTOMaTM4eCKOW KOMMEHcauMu TemnepaTtypbl CBOOOAHbIX
KoHuoB TI1. [aTuuk TemnepaTypbl «XOfIOOQHOrO Cnas» YCTAHOBMEH PSAOM C MPUCOEeAVNHUTENbHbBIM
KIMEMMHUKOM.

MpumeyaHne — [1na OTKIIOHYEHMSI KOMMEHCALMU «XONOAHOrO cnasi» Heobxoaumo BeecTyn kog {0
(cm. pasgen 6). KomneHcaums «xonofgHoro crnas» OyaeT BHOBb BKIHOYEHA TOMbKO MNP M3MEHEHUU
Kofa AaTymka UM HOBOM BKITOYEHWUM Npubopa.
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OBEH TPM1
OBEH TPM1 patiowi Bxog X-1
cnait
\ Bxon X-1 \< + Brog X-2
Ry Bron X-2 8 Bxon X-3
Bxop X-3 e =
TeMneparyphl
XONOOHOrO cnas
PucyHok 3.6 PucyHok 3.7

MopkniodeHne TI k  npubopy [OOMKHO MPOM3BOAUTLCA C  MOMOLLBIO  CheuuanbHbIX
KOMMEHCaLMOHHbIX (TEPMO3NEKTPOAHBIX) NPOBOAOB, M3rOTOBMEHHBIX U3 TEX Xe CaMbIX MaTepuanos,
yto n TI, npu 3TOM pekomMeHAyeTcA MnoMellaTb NpoBoda B 3alUMTHBLIA 3KpaH (pucyHok 3.8).
[lonyckaeTca  Tawkke McrMonb3oBaTb NpoBOAa W3  MeTannoB C  TEPMOSMEKTPUYECKUMU
XapakTepuctukamu, KoTopble B pAmanasoHe Temnepatyp oTr 0 pgo 100 °C  aHamoruyHbl
XapaktepucTtukam matepuanos anektpogos TI1. Mpy coeaMHeHn KOMMEHCaLMOHHbBIX NPoBoAoB ¢ T
1 npubopom HeobxoamMmMo cobnogaTe NONAPHOCT.

BHUMAHME! Mpu HapyweHWn yKa3aHHbIX YCMOBWWA MOFYT MMETb MECTO 3HauuTernbHble
MOrpeLIHOCTN NPU U3MEPEHUMN.
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3.2.2.3 NopknioyeHne A4aTYNKOB, UMEIOLINX YHUDULIMPOBAHHbIN BbIXOAHOW CUrHarm Toka
WNU HanpskeHus

MHorve paTumkv pasnmyHbIX U3NYECKUX BEMUYMH OCHALLIEHbI HOPMUPYIOLLMMUN U3MEPUTENBHBIMU
npeobpasoBatensamu. Hopmupytolwye npeobpasoBaTeny TpaHCHOPMUPYHOT CUrHamnbl C MEPBUYHBIX
npeobpasoBaTtenen (npeobpasoBaTtenen TEPMO3NEKTPUYECKNUX, TepmonpeobpasoBaTenem
COMPOTUBIIEHNS], MaHOMETPOB, PaCXOAOMEPOB U Ap.) B YHUMDVLMPOBAHHBIA CUrHaM NOCTOSHHOIO TOKa.
BenununHa aToro Toka nexuvT B cnegytowmx gnanaoHax: ot 0 go 5, ot 0 go 20, ot 4 go 20 MA. lnanasoH
BbIXOAHOrO TOKa HOpMupylowero npeobpasoBatens MNpPOMopUMOHaneH 3HayeHuo  u3ndeckom
BENNYUHBI, U3MEPSEMON AATYNKOM, ¥ COOTBETCTBYET paboyemy Avana3oHy AaTyuka, ykasaHHOMY B €ro
TEXHUYECKUX XapakTepucTukax. B cBs3n ¢ Tem, 4To Npubop M3mepsieT TONMbKO BXOAHOE HarmpsbKeHue,
npy NOAKIMIOYEHUM AATYNKOB NOCTOSIHHOTO TOKa HEOBXOAMMO WUCMONb30BaTh BXOASLLEE B KOMMIEKTALMIO
Harpy3o4yHoe conpoTtusneHue R, = 50,000 + 0,025 Om (cM. pucyHok 3.9 u MNpunoxeHve B).

OBEH TPM1

ronomG paTG

BXOf X-3

OBEH TPM1
-24B
+24 B

J],aTtnm(+ Bxop X-1
) Bxop X-2
Bxop X-3

BXOf X-2
BXO[ X-1

PucyHok 3.8 PucyHok 3.9
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Mpn HeobxoaAMMOCTU MUTaHWS HOPMMPYIOLUMX NpeobpasoBaTenei, MCMonb3ylLWMX BHELIHWE
WCTOYHWKM MUTaHUS MOCTOSHHOrO TOKa, MOXET MPUMEHATLCA BCTPOEHHbIN B NpMbBop ranbBaHUYecku
M30MMPOBaHHbIV OT U3MEPUTENBHON YacTu Npubopa NCToYHUK 24 B.

MpumeuyaHne — MakcumanbHas Harpy3ovHast CNOoCOBHOCTb BCTPOEHHOrO WMCTOYHMKA MUTaHWUA
cocrtasniseT 50 MA.

Cxema noaknoyeHust kK npubopy UCTOYHMKA YHUBEPCATIbHOTO CUrHamna nocTOSIHHOTO HanpsKeHust
npusegeHa B NMpunoxeHun b (cm. pucyHok B.11).

3.2.2.4 NoaknoyeHne NMpoMeTpPoB
CxeMa nogkntoyveHusi K npubopy NMpoMeTpoB aHanorMyHa nogknodeHuto T (cm. pucyHok B.10).

3.2.3 Jlornyeckoe yctpouncteo JY

B npnbope nmeeTtcsa nornyeckoe yCTpoMCTBO, KOTOPOE MOXET paboTaTb B OAHOM M3 PEXMMOB:

— YCTPOWCTBO CPaBHEHWUS;

— [M-perynsarop;

— peructparop.

Pexvum pabotbl JY ycTaHaBnvMBaeTcs COOTBETCTBYWOLIMM kogom B napametpe A1-1 (cwm.
MpunoxeHwne B). Mpu yctaHoBke OFF B 3TOM napametpe JIY He paboTaeT, nepexoauT B COCTOsIHWME
«OTKINIOYEHO». Tpn 3TOM BbIXOAHOE YCTPOWCTBO MNEPEXOAUT B COCTOsSIHWE, Onpeaensemoe
napameTtpom A1-9.

MapameTtp Al-9 onpepensieT COCTOsiHME, B KOTOpPOe AOIMKeH ObiTb nepeBefeH Bbixod BY mpwu
OTKMo4YeHHOM JTY, aBapum no Bxody wnv nNpu uaMeHeHun 3HaveHui napametpoB b1-0 n b1-7. B atom
criy4yae B 3aBUCMMOCTM OT 3HAYEHWsl, YCTAHOBMNEHHOrO B napametpe Al-9, BbIxo4 NeEpeBoaMTCS B
COOTBETCTBYIOLLEE COCTOsIHME: [Ans  guckpetHoro Buaa Bbixoga — «OTKJIKOYEHO»  unu
«BKJTKOYEHO», gns aHanoroeoro Buga — Tok 4 MA nnun 20 MA, Hanpsikenune 0 B nnm 10 B.
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3.2.3.1 Pexxum ycTponcTBa cpaBHEHUA

Mpun paboTe B pexume ycTponcTea cpaBHeHus J1Y paboTaeT no ogHOMY U3 NPeACTaBMeHHbIX Ha

pucyHke 3.10 TUNOB NOrUKK:

— Tun normkn 1 (NpSIMON rMCTEpe3nC) NPUMeHsieTCs B Cryyae ucnonb3oBaHusa npubopa ans
ynpaBneHns paboToni HarpeBaTtens (Hanpumep, TOHa) wnu curHanusaumm o TOM, 4TO
3HayeHve TekyLlero namepeHnst Ty« MeHblue ycTaBku T. Npu 3TOM BbIXOAHOE YCTPOWCTBO,
nogknioyeHHoe Kk JIY, nepBoHayanbHO BKMHOYAETCA MPU  3HAYEHUSIX Tqe < (T — A),
BblkntoyaeTcsa Npu Tre > (T + A) 1 BHOBb BkItoHaeTcs nNpu Tqec < (T — A), ocyliecTBnsas Tem
caMbIM [BYXMNO3NLIMOHHOE perynvpoBaHune no yctaske T ¢ ructepesvcom + A;

— TUN norukun 2 (obpaTHbI rMcTepesnc) NpUMEHsiIeTCs B Cryyae Mcnonb3oBaHnsa npubopa Ans
ynpaBneHns paboTon oxnagutens (Hanpumep, BEHTUMATOpPA) WM CUrHanM3auumM o
npeBbILLeHNN 3HayYeHust ycTasku. [lpy 3TOM BbLIXOAHOE YCTPOWCTBO MEpPBOHAYanbHO
BKItOYaETCS NPy 3HAYEHUAX Tre > (T + A), BbikntovaeTcst Npu Tree < (T — A);

— Tun norukm 3 (M-obpasHasn) NnpMMeHsieTCst Npy UCNoNb30BaHUK Npubopa Ans curHanusauum o
BXOZE KOHTPONMPYeMol BeNWYMHbl B 3a4aHHble rpaHuLbl. [pn 3TOM BbIXOAHOE YCTPONCTBO
BkntoyaeTcs Npu (T — A) < Tre < (T + A);

— Tun noruku 4 (U-obpasHasn) npuMeHsieTcst Npy UCNonb3oBaHuy npubopa Ansa curHanusaumm o
BbIXOAE KOHTPONMMPYEMON BEMUYMHbI 3a 3afaHHble rpaHuupbl. [pu 3TOM  BbIXOAHOE
ycTpoincTBO BKIHAETCH NPU Trex < (T — A) U Tre > (T + A).

3apanune yctasku (T) n ructepesuca (A) NMpoBoAMTCA NPV MPOrpaMMUPOBaHUN NapamMeTpoB

perynupoBaHus npubopa (cm. n. 6.2).
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PucyHok 3.10
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Ons J1Y, paboTatoLlero B pexume yCTPOMNCTBA CpaBHEHUS MOXET ObiTb 3a4aHO BpPeEMS 3aiePXKKN
BKIMIOYEHNS 1 BpEMS 3afepXKv BbIKMIoYeHus. JTY BKkoYaeT unu BblkniovaeT BbIXOAHOE YCTPOWCTBO,
ecnv ycroBue, BbI3blBalOLEe M3MEHEHWE COCTOSIHUS, COXPaHSeTCs, Kak MWHWMMYM, B TeveHue
BpEMeHW, ycTaHoBreHHoro B napametpax A1-5 n A1-6, cooTBeTCTBEHHO (pucyHOK 3.11).

Ons NY, paboTatowiero B pexvmMe yCTPOWCTBa CpaBHEHWS MOXeT ObiTb 3a4aHO MWHWManbHoe
BpeMs yaepxXaHusi Bbixoga B 3aMkHyTom (napameTtp A1-7) u pasomkHyToMm (napametp A1-8)
cocTosHusix. JIY yaepxuBaeT BbIXOOHOE YCTPOWCTBO B COOTBETCTBYIOLLEM COCTOSIHUM B TeYeHune
33[aHHOr0 B 3TUX MapameTpax BpPeMeHW, AakKe ecnu Nno noruke paboTbl YCTPOWCTBA CPpaBHEHUs
TpebyeTcsa nepekntoyeHune (pucyHok 3.12).
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Toexs C

CocToanue
pene
BKN.
BhIKA.

Jaepmxa
BEIKMOMEHUE

PucyHok 3.11 — 3apaHue 3agepxek BknoyeHus/ BbiknoyeHusa BY gna tuna norukm 1
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PucyHok 3.12 — 3agaHne MMHUManNbHbIX BPpEMEH yAepXKaHUsA BbIXxo4a B 3aMKHYTOM U
Pa3soOMKHYTOM COCTOSIHUAX ANA TMna noruku 1

BHUMAHUE! B pexume ycTtpoinctBa cpaBHeHus JIY moxeT paboTtatb, ecnu B npubope
YCTaHOBMNEHO CBA3AHHOE C HM BbIXO4HOE YCTPOWCTBO ANCKPETHOrO TUMa — 3NeKTPOMarHUTHoe pene,
TPaH3WCTOPHasA onTonapa, oNTOCMMUCTOP.
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3.2.3.2 Pexxum M-perynsitopa

Mpn pabote B pexume [l-perynsaropa J1IY cpaBHMBaeT TeKyllee 3Ha4YeHVUe Wn3MepsieMow
BENWYMHbI C 3aJaHHOW ycTaBkol «Tye» 1 BblA@ET Ha BbIXoA curHan ot 4 go 20 MA (ans BY suaa W)
mnn ot 0 po 10B (ans BY Buga VY), nponopuuoHanbHbIA BENUYMHE OTKMOHEHUs. 3oHa
nponopuuoHansHoctu (1) npu aToM 3agaeTca napametpom A. BbixogHon curHan dopmupyeTtcsi B
COOTBETCTBMM C YCTAHOBMIEHHOW B napametpe A1-1 xapakTepucTuKon perynstopa nvbo no npsmo-
npornopuuoHansHoMy (HarpeBatenb), nMbo ob6paTHo-NponopunMoHanbHOMY (OXNaauTernb) 3akoHy
perynupoBaHusi. [padukn, nosicHaWMe  ApuHUMN OpMMpOBaHUS  ynpasnsiowero Toka [1-
perynsaTopa Ans obenx xapakTepucTuk NnpuBefeHbl Ha pyucyHke 3.13.

[, MAA M=2A I, MA A m

I Imax ______ T"—'_'_"_""_

max

mn

i > |

Ter-A Ty Ty tA t,c oA Tyer Ty +A t,°c
a) NpAMO NpoNopLMOHANEHOE ) obpaTHO NpoNopLUMOHANLHOE
perynvpoBaHve peryavposaHve

PucyHok 3.13 — NMpuHunn doopmupoBaHua ynpasnsitowero Toka lN-perynsatopa
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B Ttabnuue 3.1 B kayecTBe npvmMepa nNpuBEAEHbl 3HAYEHUSI BbIXOLHOrO TOKa NS NpPsiMO-
nponopuuoHansHoro perynuposaHusi npu yctaske 500 °C n A = 40 °C.

Ta6bnuua 3.1
Temnepartypa, °C BbixogHou Tok, MA MowwHocTh perynsitopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 37.5
500.0 12 50.0
490.0 14 62.5
480.0 16 75.0
470.0 18 87.5
460.0 20 100.0

Menee 460.0 20 100.0

BHUMAHMUE! B pexume l-perynsitopa J1Y moxeT paboTaTb TOMbKO MPU YCTAHOBMEHHOM Ha
BbIXOJ€e YCTPOWCTBE aHanoroBoro B1aa.

3.2.3.3 Pexum perucrtparopa

Mpn pabote B pexume peructpatopa JIY cpaBHMBAET MOAAHHYID Ha €ro BXOA BENUYMHY C
3adaHHbIMM B napameTtpax Al-3 u Al-4 3HaYeHMsAMU U BblAaeT Ha COOTBETCTBYIOLLEE BbIXOAHOE
YCTPOMCTBO aHanoroBbIvi curHan B Buae Toka ot 4 go 20 MA, KOTOPbI MOXHO NofaBaTb Ha camonucel,
VNN pyroe perncrpupyrollee ycTporcTBo. [puHUMN hopMMpOBaHUS ToKa permcrpauum nokasaH Ha
pucyHke 3.14. lMpu pabote B 3TOM pexume HeOOXOOMMO YCTAHOBWUTb HWXHUWA Mpeden AuanasoHa
perucTpauum u BeNUYnHY BCEro avanasoHa peructpaumu ans 1Y B napametpax A1-3 n Al-4.
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Tok perucTpaHumm A
e =20 MA
12 MA
I min =4 MA
= >
./ L AMaNa30H perncTpaunm 1] W WamepeHHoe
| -4 3Hayenme T,
HHXHWIA Npegen BEPXHWH npegen
perucTpaummn perucTpauumu
(A1-3) (A1-3+A1-4)

PucyHok 3.14 — NMpuHunn doopMupoBaHMA TOKa permcrTpauum

BHUMAHMUE! B pexume peructpatopa JIY moxeT paboTaTb TONMbKO NpU YCTaHOBMEHHOM Ha
COOTBETCTBYIOLLEM Bbixoae BY aHanorosoro Buaa.

3.2.4 Buabl BbIXOAHbIX YCTPOUCTB

BbixofHble ycTponCcTBa npedHasHayeHbl Ans nepefady BbIXOQHOMO YMNpaBnsioWero curHana Ha
MCNOMHUTESbHbIE MEXaHW3MbI.

Cxewmbl noaxntodeHusi BY npuseaeHsl B MNpunoxexun b.

BY moryT 6biTb ABYX BUAOB: ANCKPETHbBIE U aHANOroBbIE.
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BHUMAHMUE! BHe 3aBucumocTM OT Buaa, noboe BbIXOOHOE YCTPOWCTBO rarbBaHUYECKU
M30NMPOBaHO OT U3MepUTENbHOro 6roka (3a ucknyeHnem Boixoga T).

AuckpetHoe BY — anekTpomarHutHoe pene, TPaH3WCTOpHas onTonapa, ONTOCUMMUCTOP —
ncnonb3yeTcs ANS ynpaBrieHns (BKMIOYEHUS/BBIKMIOYEHUS) Harpy3koi nnbo HenocpeacTBeHHo, nmbo
Yepe3 Goree MoLUHbIE YNPaBRsOWME INEMEHTbI, TakMe Kak nyckaTenu, TBepAoTenbHble pene,
TUPUCTOPbI UM CUMUCTOPBI.

OnekTpomariutHoe pene (Bbixoa P) npegHasHauyeHo ANs KOMMyTauuu CUMOBbLIX Lienen
HanpsikeHvuem He 6onee 250 B n pabounm Tokom He Bonee 8 A.

TpaH3uctopHasa onTtonapa (Bbixoa K) npumensieTcs, kak npaBuno, ANS YynpasBneHus
HW3KOBOIbTHBIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo n3bexaHne Bbixoga u3 cTpos
TpaH3ucTopa mu3-3a 6ONbLWOro TOoKa CaMOWMHAYKUMM napannenbHo o6MOTKe BHELUHEro pene
Heobxoaumo yctaHaBnueatb anoa VD1 (cM. pucyHok B.2).

TpaH3uCTOpHbIN Kntoy (Bbixod T) npefgHasHayeH AN NPSAMOro MOAKMIOYEHUs K npubopy B
Ka4yeCcTBe Harpysku TBepAoTernbHOro pene (BbIxogHoe HanpshkeHue oT 4 o 6 B, NoCTOAHHLIM TOK He
6onee 25 MA).

BHUMAHMUE! MakcumanbHas AnMHa COeAMHUTENBHOrO kabensi mexay npubopom C BbIXOAOM
«T» 1 TBEPOOTENbHLIM pene He A0MKHA NpeBbIWaTh 3 M.

OnTtocumucTop (Bbixoa C) nmeeT BHYTPEHHIOIO CXeMy nepexoda Yepes HOMb U BKIoYaeTcs B
Lenb ynpaBreHsi MOLLHOIO CMMUCTOPa MUK Napbl BCTPEYHO-NApannenbHO BKIOYEHHbIX TUPUCTOPOB
Yepes orpaHuumBarowmn pesuctop R1 (cm. pucyHok B.3). BenuumHa conpoTtuBneHus pesuctopa
onpegenseT TOK ynpaBreHus cumucTopa. HarpysoyHas cnocoBHOCTb Bbixoda — TOK He 6onee 50 MA
npv nepemMeHHoOM HanpsixeHun He 6onee 250 B.

[Onsa npenoTepalleHusi Npo6os TUPUCTOPOB U3-32 BbICOKOBOJIbTHBIX CKAYKOB HaMpsiKeHusl B CeTh
K UX BbIBO4AM pekoMeHAyeTCsi nogkntoyats punbtpytowwyo RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabousm napameTpam aHanorvyHbl Bbixogdy C u
npegHasHayeHbl Ans ynpasneHns TpexdasHomn Harpyskom (CM. pucyHok b.5).
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AHanoroBoe BY npepacrtaBnset coboi uudpo-aHanoroBbii npeocbpasoBaTenb, NO3BONSALLNNA
hopMUpoBaTb aHaNoroBbIvi CUrHaN NOCTOSAHHOTO TOKa UMW HanpPsHXKeHUs.

®dopmupoBaTenb TOKOBOro curHana (Bbixoa W) npeobpasdyeT Ha akTuBHOM Harpyske RH
3HaveHve Ha Bbixoge J1Y B TokoBbIvi curHan ot 4 go 20 MA (cm. pucyHok 3.15).

OBEH TPM1 I
< Boixop X-1

gg — Bbixop X-2 |———o +U,

< [— BbixogX-3 —F+— -U,

PucyHok 3.15

Ons paboTtbl BY Heobxooumo Mcnonb3oBaTb BHELUHWN UCTOYMHUMK MUTAHUS MOCTOSIHHOTO TOKa.
ConpoTuBneHve Harpyskm R, 3aBUCUT OT HanpsbKeHUsl UCTOYHMKA nuTanus U, u BbiGupaeTcsa us
rpacpuka (cm. pucyHok 3.16). B Tom cnydvae, ecnv anst UsMepeHusi TOKOBOrO CUrHana ucnonb3yeTcs
MN3MEPUTENbHBIA LWYHT R, M €ro HOMWHan MeHblUe HeobGXOAMMOro COMPOTUBIIEHUSI Harpysku, TO
ncnonb3yeTcs 406aBOYHbIN OrPaHNYMBAIOLLNIN PE3UCTOP Rorp, CONPOTUBMNEHNE KOTOPOrO BbIYMCASETCA
13 COOTHOLLEHUS:

Rorp = Ry — Ry

Tunosble cooTHoweHus: U, = 12 B, R, = R, = 100 Om; U, = 24 B, R, = 700 Om (R, = 100 Om,
Rorp =620 Om).
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BHUMAHUE!
1. HanpsikeHune uctoyHmka nutanusa LLAM He nomkHo 6biTb Gonee 30 B.
2. B kayecTBe BHELIHEr0 WCTOYHMKA MUTAHUA MOXET ObiTb WCMOMb30BaH BCTPOEHHbIV B
npubop MCTOYHKK 24 B.
3. [HonyckaeTcsi npMMeEHEHWe pe3ucTopa C BENUYMHOW COMPOTUBIIEHUS, OTNMYaloLencs oT
paccunTaHHon He 6onee yem Ha = 10%.
RH! OM“
1000
900
800
700
600
500
400
300
200
100

0 10 20 30 Up, B

PucyHok 3.16 — Npaduk 3aBucumoctu RH (Un)

®dopmMupoBaTenb CUrHarna NoCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3Ha4YeHne Ha
Bbixoge [MNO-perynsatopa B curHan HanpsbkeHuss oT O go 10 B. ComnpoTtuBneHue Harpysku RH,
noaknoyaemon k LIAIM, gomkHo 6biTb B AnanasoHe ot 2 go 10 kOM.

Onsa nuTaHus BbIxoga BO3MOXHO MUCMONb30BaHWe BCTPOEHHOMO UCTOYHUKA NuTaHust 24 B.
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BHUMAHMUE! HanpsxeHue nctovHvka nutanms LIAM He gomkHo npesbiwatsb 30 B.

AHanorosoe BY npubopa MOXHO ucnonb3oBaTb Ans perynupoBaHus no [1-3akoHy. B aTtom
cnyyae npubop formkeH paboTaTb COBMECTHO C 3MEKTPOHHBIM PErynsTopoM MOLLHOCTU, HanpuMmep,
6nokoMm ynpaeneHuss cunosbiMuM Tupuctopamm BYCT npoussogctea «BO OBEH». Cxema
nopakntoyeHus npnbopa k BYCT nokasaHa Ha pucyHke 3.17.

OBEH TPM1
+Un

Buixop X-1 t BYCT
LAMN —% Bbixoa X-2 J 14
Beixop X-3 15

ﬁ16

PucyHok 3.17
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4 Mepbl 6e3onacHoCcTH

Mo cnocoby 3aluThl OT NopaXeHUs ANeKTPUYecKkuM TokoM npubop cooTBeTcTByeT knaccy Il no
FOCT 12.2.007.0.

K akcnnyataumu, TexobcnyxusaHuio npubopa AOMKHbI AOMycKaTbCs Nvua, U3yYnBlUNe npaBuna
aKcnnyatauuu, npowegwmne obydeHne M NPOBEPKY 3HaHMIA NO BOMpPOcaM OXpaHbl TpyAa B
COOTBETCTBUM C  «TWUMNOBbIM MofioxeHnem o6 oOyyeHun MO BOMPOCaM OXpaHbl  Tpyda»
(HNAOIM 0.00-4.12) n umetowme rpynny gonycka He Hwxke |l cormacHo «[MpaBunam 6e3onacHon
3KCnnyaTaummn aneKTpoycTaHoBoK notpebutenen» (HMAOMM 40.1-1.21).

3anpelyaetcs NpoBoauThb MNiobble MOAKMIOYEHMst K Npubopy M paboTbl MO ero TexHUYeckomy
06CnyXMBaHMIO MPY BKITIOYEHHOM MWTaHWM, T.K. Ha OTKPbITbIX KOHTaKTax KnemMMHuka npubopa
NpuCyTCTBYET HanpsixeHue BenuunHon o 370 B.

He ponyckaeTtca nonagaHWe BnarM Ha KOHTaKTbl BbIXOQHOrO pasbeMa W BHYTPEeHHWe
aneKkTpoanemeHTbl npubopa. 3anpeljaeTca Mcnonb3oBaHue npubopa B arpeccuBHbIX cpejax C
coaepXaHnem B aTMocdepe KUCNOT, Lenoyen, Macen u T. n.

MopknioyeHne, perynupoBka n TexobcnyxuBaHne npubopa [OMKHbI MPOU3BOAUTLCH TOMBKO
KBanMuUMpoBaHHBLIMU CneuuanucTamy, N3y4mBLLMMY HacToslLLee pyKOBOACTBO MO dKCniyaTauum.

BHUMAHMUE! B cBsian ¢ Hanv4Mem Ha KNEMMHUKE ONacHOro Af1s XXU3HWU HanpsikeHus npubopbl,
N3roTOBIIEHHbIE B KOPMycax LUMTOBOrO KPEMneHusi, AOMKHbI YCTaHaBMMBAaTLCA B LUUTaX yNpaBreHus,
[OCTYMHBIX TONBKO KBANUMULMPOBAHHLIM CreLyanmcTam.
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5 MoHTax npubopa Ha 06LeKTe U NoAroToBKa K paboTte

MoHTax rlpm6opa cneayeT OCywecTBnATb NpU OTKINKOYEHHOM NMUTaHUU anl6opa, cobniogasi Mepbl
6e30MacHOCT, ONMCaHHbIE B pasgene 4.

5.1 MoHTax npmbopa

5.1.1 YcTtaHOBKa NpuGopoB HAaCTEHHOro
MUCMNONHEeHUA

[ns ycTaHoBKM NpMOOPOB LUMTOBOrO WCMOSHEHUS
cnepyeT BbINOMHUTL cneayoLime AeiCTBUS:

—  3aKpenuTb KPOHLWITENH Tpems BuHTamu M4 x 20

Ha NOBEpPXHOCTW, NpedHasHayeHHoWn  Ans

ycTtaHoBku npubopa (cm. [MpunoxeHve A n

pucyHok 5.1, a). 6)

MpumeyaHne — BuHTbI Ang  KpenneHus
KPOHLLTENHA He BXOAAT B KOMIMMEKT MOCTaBKM.

— 3auenuTb KpenexHbl Yronok Ha 3agHewn CTeHke |
npubopa 3a BEPXHIO KPOMKY KpPOHLUTENHa < )

(pucyHok 5.1, 6) B) -
— MpuUKpenuTb Mpubop K KPOHLUTENHY BUHTOM ;Z @
M4 x 35 13 komnnekTa noctaeku (pUCyHOK 5.1, B). ‘1

PucyHok 5.1 — MoHTax npubopa
HacTEHHOro UCMONHEeHUs
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5.1.2 YcTtaHOBKa NpuGOpoOB LWUTOBOrO UCMONHEHUA

[ns yctaHOBKM NpuGOPOB LUMTOBOTO UCMONHEHWS CrieAyeT BbINONHUTL criegytolne AedcTBUS:

— TMOATOTOBWUTb Ha LUMTE YMpaBfieHWs MeCTO AN YCTaHOBKM npubopa B COOTBETCTBMM C
MpunoxeHunem A;

— ycTaHoBMTb Npubop Ha wWWTe ynpaBneHusi, UCMonb3ysi ONs ero KpenneHUs MOHTaXHble
3MeMeHTbI, BXOASALLUME B KOMMNIIEKT NocTaBku npubopa;

— BCTaBWUTb NpMOOP B CneumanbHO NOAroTOBNEHHOE OTBEPCTUE Ha NULEBON NaHenu wuta (cm.
[MpunoxeHne A n pucyHok 5.2, a);

— BCTaBUTb (PMKCATOPbl M3 KOMMMEKTa MOCTaBKM B OTBEPCTUSA Ha GOKOBBIX CTeHKax npubopa
(pucyHok 5.2, 6);

— 3aBepHyTb BUMHTbI M4 x 35 13 komnnekTa NoCTaBky B OTBEPCTUAX KaxAoro dmkcaTopa Tak,
4TOObI NPMOOP ObIN MIOTHO NPUXAT K NTMUEBOW NaHENN WwuTa.

PucyHok 5.2
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5.1.3 YcraHoBka npu6opoB DIN-pee4yHOro ncnonHeHus

Ons ycraHoBku npubopoB DIN-peeyHoro wcnonHeHus cnegyeT BbIMONHWTL crneaywolime
nevncTeusa:
— nopgrotoBuTb Mecto Ha DIN-pelike aons yctaHoBku npubopa;
— ycTaHoBuTb Npubop Ha DIN-peliky B COOTBETCTBMM C PUCYHKOM 5.3;
— ¢ ycunuem npugasuTb npubop k DIN-peiike B HanpaBneHun, nokasaHHOM CTPEenkow, A0
dumKcauum 3aLLernku.

PucyHok 5.3 — MoHTax npu6opa c kpenneHuem Ha DIN-peiiky
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5.2 MoHTaXx BHeLWHUX cBsI3en
5.2.1 O6wue TpeboBaHUsA

Mpu MoHTaxe pekomeHayeTcst cobnoaaTe criegyroLme TpeboBaHus.

1. MopgknoveHne npubopa criegyeT npou3BoauTb K ceTeBomy dugepy 220B 50 My wnm
WUCTOYHMKY MOCTOSIHHOTO Toka +24 B, He CBsi3aHHOMY HEMNOCPEeACTBEHHO C MUTaHWEM MOLLHOMO
cunoBoro obopynoBaHusl. Bo BHeLLHeN Lenu pekoMeHOyeTCs YCTAHOBWTb BbIKIOYaTENb MUTaHUS,
obecneynBaloLLmii oTKINoYeHMe npubopa oT ceTu, 1 NinaBk1e npeaoxpaHuTenu Ha Tok 0,5 A.

2. Cxembl MNOAKMIOMEHMS [ATYMKOB K nNpubopaM pasnuuHbix Moaudukauui npuBedeHbl B
Mpunoxenun b. MNapameTpbl NMHUM coeanHeHns npubopa ¢ AaTyMKOM npvBedeHsbl B Tabnvue 5.1.

Tabnuua 5.1 — MNapamMeTpbl NMHUK CBA3M NpUbOpa C AaTYMKaMm

LOnuHa nUHUK, ConpotusnexHue
Bup patuuka WUcnonHeHne nuHum
M, He bonee nvHun, Om, He Bonee
TpexnpoBogHas,
Tepwonpeobpasosater 100 15,0 nNpoBoAa paBHOWM AMNVHbI
COMpPOTUBNEHNS
1 ceveHuns
TepMoaneKkTpoAHbIN
[MpeobpaszoBaTenb 5 20 100 «abens
TEPMOINEKTPUYECKNI o
(kOMNEeHCaLMOHHbIN)
YHUpUUMPOBAHHbIW
curHasn nocTostHHOro 100 100 [iByxnpoBogHas
TOKa
YHUULMPOBaHHbIN
curHan HanpsKkeHus 100 5,0 [iByxnpoBogHas

NOCTOAHHOIO TOKa
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3. BCcTpoeHHbIn B npubOOP WMCTOYHUK MOCTOSIHHOTO HanpshkeHuss 24,0+ 2,4 B  cnegyet
MCNoNb30BaThb AMS NUTaHUS aKTMBHbIX AaTYMKOB C aHaNoOroBbiM BbIXOAOM WIIN aHANOroBble BbIXO4bl
npubopa (n. 3.2.5).

BHUMAHMUE! He gonyckaeTtcs nogkntoyeHne K BCTPOEHHOMY B MPUOOP MCTOYHWUKY HanpsikeHus
24 B ogHOBpPEMEHHO aHarnoroBbiX BXOAOB M BbIXOJOB.

5.2.2 Yka3aHusl N0 MOHTaxy

PekomeHaaLmmn no opraHnsaummn MoHTaxa crnegytoLume.

MoaroToBuTb Kabenu ons coeAuMHeHUs nNpubopa C JATYMKOM, @ TakkKe C MCTOYHUKOM MUTaHWS
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOIO TOKa.

Ona obecneyeHnss HaOeXHOCTU JNEKTPUYECKUX COEAUHEHWA PEeKOMEeHAyeTCs WCnonb3oBaTb
Kkabenu MeaHble MHOTOXWIbHbIE, KOHLIbI KOTOpbIX Mepef MOAKMYEHMEM criefyeT TwaTenbHO
3a4MCTUTb M 06NYaANTbL. 3a4NCTKY XK Kabenen Heo6xoaUMO BbINOMHATL C TAKUM pacyeToM, YTODbI NX
OroJIEHHbIE KOHLbI MOCcne MoAKMYeHNs Kk Npnbopy He BbICTynanu 3a npegernbl kneMMmHuka. CeyeHne
XUnN kabenen oomkHo bbITb He bonee 1 MM>.

B kopnycax HacTEHHOro KpemnmneHusi KOHUYeCKMe 4acTu YNIOTHSAKLWMX BTYNOK cCpe3aTb TakuMm
o6pa3om, 4ToObl BTySIKa NOTHO Npunerana K noBepxHocTy kabens.

MpumeyaHuna
1. KabenbHble BbIBOALI Mpubopa paccyuTaHbl Ha MoAkMoveHve Kabenem C HapyXHbIM
anameTpom oT 6 8o 12 mm.
2. [ns yMeHblleHVWs TpeHWs Mexay pPesvMHOBOW MNOBEpPXHOCTbIo BTYMKM UM kabens
peKkoMeHAyeTCs NPUMEeHATL TanbK, Kpaxman v T.4.
Mpn npoknagke kabenen cnegyeT BbIAENMUTb JMHWAM  CBSA3KW, CcoeduvHsiiowmne npubop
C [daT4yMKOM B CaMOCTOATENbHY Tpaccy (MM HeckonbKo Tpacc), pacnonaras ee (Mnu ux)
OTAEenbHO OT CUNoBbIX kabenewn, a Takke oT kabenen, CO3AaOLLMX BbICOKOYACTOTHbIE Y UMMNYNbCHbIE
nomexu.
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BHUMAHMUE! [Ons 3awmTtbl BXxoAOB Npubopa OT BIUSAHWSA MPOMbILMEHHBIX 3MEeKTPOMarHUTHbIX
nomex NMHUK CBA3N Npubopa C AaT4yMKoM crefyeT dKpaHuMpoBaTb. B kadecTBe akpaHOB MOryT ObITb
Mcnonb3oBaHbl Kak cneuvanbHble kabenu ¢ 3KpaHVpylWWMMK OnfeTkamu, Tak WM 3a3eMreHHbIe
cTanbHble TPyObl NOAXoAsLEro AmaMmeTpa. JKpaHbl kabenen ¢ aKpaHVpyYOLMMK onneTkamMu cnegyeT
NOAKIIOYNTL K 3a3€MIIEHHOMY KOHTaKTY B LUMUTE YrpaBneHus.

5.3 MogkntoyeHue npubopa

CoeaunHeHne npubopa C UCTOMHMKOM MNUTaHWS (CEeTbld) M JaTyvkamMyM  Npou3BOAUTCSA
Mo COOTBETCTBYIOLLUMM CXxemaM, npuBedeHHbIM B [Npunoxenun b, ¢ cobriofeHnem n3noxeHHON Hnxe
nocnefoBaTenbHOCTU AENCTBUN:
—  MOAKMIYUTb NPUBOP K NCTOYHUKY NMUTAHWS;
— nojaTb MMTaHWe, BbICTABUTb KOAbl TWNa pJaTyMka W pexumbl pabotbl J1Y, a Takke
HeobXxoauMble ycTaBku perynmposaHnus (cM. MpunoxeHne B), 3aTeM CHATL NUTaHWe;
—  MOAKMIOYUTL NIMHWK CBSI3W «NPMBOP — AaT4MKU» K NEpBUYHBIM nNpeobpasoBaTtensiM u BXxogam
npubopa;
— MOAKMIOYUTL JIMHUK CBA3W «NpUbop — Harpyska» K MWCMOMHUTENbHbIM MexaHusmMam wnm
pervcTpaTopam u Beixogam npubopa.

BHUMAHUE! [Ons 3awutbl BXOAHbIX Lenein npubopa OT BO3MOXHOIMO npoGosi 3apsgamu
CTaTUYECKOrO 3NEKTPUYECTBA, HAKOMIEHHOrO Ha INWHUAX CBA3WM «npubop — JdaTyuk» nepen
NOAKIIOYEHMEM K KNEMMHUKY npubopa, nx Xunbl cnegyeT Ha BpeMsi oT 1 0o 2 CekyHA COeauHUTb C
BUHTOM 3a3eMfeHNs LWmuTa.

Mocne nogayn HanpshkeHWs NuTaHus Npubop nepexoaut B pexum «PABOTA» (cm. n. 6.1). Mpwn
MCMNPaBHOCTM AaTyvka WU NUHUM CBS3N Ha UMPOBOM MHAMKATOpe oToBpasuTcs Tekyllee 3HadeHve
n3mepsieMon BenuuuHbl. Ecnu nokasaHnuss npubopa He COOTBETCTBYOT pearibHOMY 3HayeHuto
1N3MepsieMoii BENMUUYMNHBI, HE0OX0AMMO NMPOBEPUTHL UCMIPABHOCTb AaTyMKa U LEeNOCTHOCTb NIMHUM CBA3W,
a Takke NPaBUIIbHOCTb X NOOKMHYEHNS.
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BHUMAHUE!

1.

Mpy npoBepke McNpaBHOCTU AaTyuka U NUHUM CBSI3W HEOBXOAMMO OTKMIOYUTL Npubop oT
ceTn nuTaHus. Bo unsbexaHune Bbixoga npubopa U3 CTPOSi MpU «MNPO3BOHKE» CBSA3EW
HeobXoaMMO UCMONb30BaTh M3MEPUTENbHbIE YCTPOMUCTBA C HAMPSXKEHUEM MUTAHUS He
6onee 4,5B, npu Gonee BbICOKMX HaMPSKEHUSIX MUTAHWUS 3TUX YCTPOWCTB OTKIOYEHME
nartyvka oT npubopa o6si3aTenbHO.

MoakntoyaTb akTUBHble NpeobpasoBaTeny C BbIXOAHbIM CUTHANoOM B BMAE MOCTOSIHHOTO
HanpsikeHus (o1 muHyc 50,0 go 50,0 MB unn ot 0 go 1,0 B) MoXxHO HenocpeAacTBEHHO K
BXOAHbIM KOHTakTam npubopa.

MoaknioyeHne npeobpasoBaTenen ¢ Bbixodom B Buae Toka (o1 0 go 5,0 mA, ot 0 go
20,0 MA unu ot 4,0 go 20,0 MA) — TONMbKO MOCMEe YCTAHOBKWU LUYHTUMPYIOLLErO pe3ucTopa
conpoTtueneHnem 50,0 Om (gonyck He 6onee 0,1 %), NoakNOYeHE KOTOPOro HEOHGX0AMMO
npon3BoAWTbL B COOTBETCTBUM C PUCYHKOM 5.4,6, T.e. BbIBOA pe3ncTopa AOIKEH 3aBOAUTLCS
C TOW k€ CTOPOHbl BMHTOBOWM KMeMMbl, YTO M MpoBoA OT AaTtyuka. [pu ucrnonb3oBaHUM
npoBogja cevyeHuem 6Gonee 0,35 MM KOHel npoBofa M BbIBOA pe3ucTtopa Heobxoanmo
CKpyYMBaTb UnK cnasTb.

BAXHO! HebinonHeHne 3Toro TpebGoBaHMS MOXET NMPMBECTM K MponagaHuio KOHTaKTa
MeXAy BbIBOAOM pe3ucTopa 1 KnemMMbl, YTO NOBMeYeT NnoBpexaeHue Bxoaa npubopa.
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HenpaeuLHo! npaBvnbHO!
a) 6)
PucyHok 5.4

5.4 «BbicTpas» 3ameHa npubopa (Tonbko Ansa npubopa B kopnyce LL11)

KOHCTpyKUMs KnemmM npuGopa, BbIMOMHEHHOTO B kopnyce L11, nossonsieT ocyliectsUTb
ornepaTuBHyO 3aMeHy npubopa 6e3 AeMoHTaxa MOAKIMIOYEHHBIX K HEMY BHELUHUX NUHWIA CBSI3W.
MocnenoBaTtenbHOCTb 3aMeHbl NpuGopa criegytowas:

obecTounBaloTCA BCE NMMHUM CBS3W, NoaxoasLume Kk npubopy, B T.4. NMUHUN NUTaHUS;
BbIBVHYMBAIOTCS KpENeXHble BUHTLI (4Ba) NO KpasiMm KIeMMHOM Konoaku npubopa;

CbeMHas 4acTb KOMOAKM OTAensieTcs OT npubopa BMecTe C MOAKIOYEHHBIMU BHELUHUMUW
NUHUAMK  CBSI3W MPW  MOMOLLM OTBEPTKM WNW  APYroro noaxoAsiero WHCTpyMeHTa
(oTcoeavHeHWe KNEMMHOIN KONOAKN NpeACcTaBneHo Ha pucyHke 5.5);

npnbop BbIHMMAaETCH M3 LWMTa, a Ha ero MecTo yCTaHaBNMBaETCA APYrovi C NpeaBapuTenbLHO
yAaneHHoW pa3beMHON YacTblo KIemM;

K yCTaHOBNeHHOMY npubopy NoacoennHseTcs pasbeMHasi YacTb KIeMM C NOAKIOYEHHbIMU
BHELUHUMW NINHUSIMW CBA3W;

3aBUHYMBAIOTCH KPENEXHbIE BUHTbI KNEMMHOW KONOAKW.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npubopa
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6 Pexumbl paboTbl npubopa

Mpubop MoxeT yHKUMOHMPOBATL B oOAHOM K3 aAByx pexumoB: «PABOTA» unn
«MPOrPAMMNPOBAHWE ».

6.1 Pexum «PABOTA»

Pexvum «PABOTA» siBNSieTCS OCHOBHbIM 3KCMfyaTauMOHHLIM PEXMMOM, B KOTOPbIN Mnpubop
aBTOMaTWM4YeCKN BXOAUT MpW BKMOYEHUM NuTaHus. B gaHHOM pexumMe npou3BoaMTCS ONpoC BXOOHOMO
[aTtyvka C BblYMCMEHMEM MO MOSYYEHHbIM AaHHBIM TEKYLUMX 3Ha4YeHWn U3MepsieMoV BEMUYUHBI U
oTobpaxeHneM MX Ha LUMGPOBOM MHOMKATOPE U Bblgaven HeobXoOAMMbIX CUrHaroB Ha BbIXOOHOE
YCTPOWNCTBO.

B npouecce paboTbl npuGop KOHTPONMPYET WCNPaBHOCTb BXOAHOrO AaTyMka W, B criyvae
BO3HUKHOBEHWS aBapum Mo Bxoay, CUrHanusupyet o6 3ToM MuraHvem ceetoavoga «I» n BbIBogoM Ha
LMdpoBOV MHAMKATOP COOBLLEHWS, COOTBETCTBYIOLLErO aBapuiHow cutyauun (cm. Mpunoxenve [).
PaboTta BbIxogHOro ycTpoWcTBa npu 3ToM Gnokupyetcs (nepeBoguTcsi B 6e3onacHoe COCTosiHue,
onpegeneHHoe B napametpe Al-9). ABapuiiHas cuTyauusi BO3HMKAeT Npu BbIXO4e W3MepseMomn
BENUYMHbI 33 AOMYCTUMbIVA Anana3oH KOHTpons (cM. Tabnuuy 2.2) unu npu BbIXo4e M3 CTPOost AaTyuka
(o6pbIB MnM KOpOTKOE 3aMblkaHWe TepmonpeobpasoBaTenei COnpoTUBMEHWS, NUpomeTpa, obpbiB
npeobpasoBaTens TEPMO3NEKTPUYECKOrO UM YHUDULIMPOBAHHOIO AaTymKa).

BHUMAHME! TMpubop nHanumpyet:
TemMnepaTtypy «XOMOAHOro crasi» — B Criydae KOPOTKOrO 3aMblKaHWsi TEPMOIIEKTPUYECKOro
npeobpa3soBarens;

— 3HayYeHuWe HWXKHero npejerna agvanasoHa — B Cryvae KOpPOTKOro 3amblkaHus gatyvkos ot 0 oo
1B, ot 0 go 5 MA, ot 0 o 20 MA n o6pkiBa aatymkoB oT 0 4o 5 MA, oT 0 1o 20 MA;

— 3HaueHue cepefiMHbl AMana3oHa — B Criy4ae KOPOTKOro 3amblkaHus aatymka ot MuHyc 50 go
50 mB.
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B pexume «PABOTA» npubop ynpaBnseT BHELWHWM WCMOMHUTENbHBIM  YCTPOMCTBOM B
COOTBETCTBUMN C 3afaHHbIM pexumom paboTel JTY (n. 3.2.3). BuayanbHblii KOHTponb 3a paboTtoin
BbIXO[HOTO YCTPOMCTBA AMCKPETHOIO BUAA MOXET OCYLLECTBMATLCS OnepaTopom Mo ceetoauogy «K».
3acBeTka CBeTOAMOAA CUrHanmu3MpyeT O MepeBofe JTOrMYeckoro yCTPOMCTBA UM CBA3AHHOTO C HUM
Bbixoga B cocTosiHue «BKIMHOYEHOY, a raweHune — B coctosiHne « OTKIMHOYEHO».

BHUMAHME! [Mpwu ncnonb3oBaHun aHanorosoro Bbixoda (BY Buaga N nnu Y) ceetogmopn «K» He
3a4eNncTBoBaH.

6.2 Pexum «[MTPOrPAMMUPOBAHUE»

Pexum  «MMPOTPAMMUPOBAHWME»  npegHasHayeH Ans 3agaHus M 3anucn B
3HEproHesaBUCKMMYID NamATb npubopa TpebyeMbix nNpu  3IKcnnyaTauuyM  nporpaMMupyembix
napameTpoB. 3afaHHble 3HAYeHUs1 NapameTpPOB COXPaHATCS B NaMaTh npubopa npu BbIKMOYEHUN
nUTaHus.

MpumeyaHus

1. Tlpun coxpaHeHnn u3MeHeHHbIX 3HadveHu napametpoB b1-0 n b1-7 BbIXOAHOE YCTPOWCTBO
nepesogutcsi B 6esonacHoe COCTOsiHWME, onpedeneHHoe napametpom A1-9. [lpu
pefakTupoBaHuM Apyrux napameTpoB Npubop octaeTcsi B paboyem COCTOSHUM.

2. 3HaveHve napametpa b1-7 onpegenseTr TOYHOCTb OTOOpaXeHWs UWHAMKaUMU 1
mMacliTabupyeT 3HayeHVWs M AnanasoHbl napametpoB Tye, A, A1-3, A1-4, b1l-5 n bl-6.
MaclwTabvpoBaHne BbINOMHAETCA MyTEeM YMHOXEHWUS TEeKyLMX 3HaYeHWNn YKasaHHbIX
napameTpoB Ha koadpuLmeHT 107, rae X — 3HaueHue napameTpa b1-7 (b2-7).

Ecnu B Teyenne 20c B pexume «[NPOTPAMMUMPOBAHUME» He npou3BoguTcs onepauui c
KHOMKamu, npubop aBTOMaTM4ecku Bo3spallaetcs B pexum «PABOTA».

B npubope yctaHOBNeHO ABa YPOBHSA NPOrpamMmmmMpoBaHus.

Ha nepBom ypoBHe oOcCyLecTBNseTCS NPOCMOTP W U3MEHEeHWe 3Ha4yeHul napameTpoB
perynupoBanusa: yctaBkm T u ructepeanca A. Bxog Ha nepBbii ypoBEHb NPOrpamMmMypOBaHus
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near,;
OCYLLECTBNAETCA KPAaTKOBPEMEHHBLIM HaXaTMEeM Ha KHOTMKY E MocnepoBatensHoCcTe paboThl C
Npv6opoM Ha NePBOM YPOBHE NPOrpaMMMpPOBaHUs NpUBEAEHa Ha pUCyHke 6.1.

Pexum PABOTA

e e e e e s
| [  3anawue yctaskd gna JTY 1
N1 (MamemeHme B IManasoxe

_: pafiors parika) |

3apaxue nicTepeanca ang Ny 1
v (M3ameneHue ot 0 fo eeprHero |
npefena AManasoHa |

paboTsl fatmKa) |

PucyHok 6.1 — MNocnepoeaTensHOCTb pa6oTbl ¢ NPpUGOPOM Ha NEPBOM YpPOBHE
nporpaMmMmMpoBaHus

Ha BTOpomM ypoBHe nporpaMMMpOBaHUS OCYLLECTBNAETCA MNPOCMOTP W  Heobxogumoe
M3MeHeHVe (YHKUMOHANbHbIX MapaMeTpoB npubopa. PyHKUMOHanbHble napameTpbl npubopa
pasgeneHbl Ha rpynnsl A n b. B rpynne A HaxoaaTca napameTpbl, onpefensiowne norvky padoTbl
npubopa. B rpynne b — napameTpebl, OTBEYaloLLMe 3a HACTPOIKY M3MepUTENbHOM YacTu npubopa.

MogpobHoe onucaHne napameTpoB nNpuBegeHo B MpunoxeHun B.

51



Bxog Ha BTOpOIZ YpOBEHb NporpaMmmMmmnpoBaHuUA OCYLLUECTBNAETCA HaXaTunem u yaepxmsaHuem

near,;
KHOMKM He MeHee 3 c. [llocrnegoBaTenbHOCTY MNpouedypbl NpPorpaMmMupoBaHust npubopa Ha
BTOPOM ypoBHe Afs 06eunx rpynn napaMmeTpoB nNpuBeaeHbl Ha pucyHkax 6.2 — 6.4.

(415

4 Pexim PABOTA

YABPAMBATS
He menee 3 cex, L— e ———

| Banepuenme sananvs |

napameTpoe |

[ e e e S e S
] VCTAHOEKS IHEYEHWE : | YCTanoeka IHaEHME :

| A | 1 o |
| TRYTINGS A CM. pHC. 5.3_‘ | TEYNNG b Cw. pHG, 5.4_|

PucyHok 6.2 — MNocnepaoBaTenbHOCTb pa6oTbl ¢ NPUGOPOM Ha BTOPOM YPOBHE
nporpaMmMmMpoBaHus

Ans 3awmTbl NapaMeTpoB OT HECAHKLMOHUPOBAHHOMO 3MEHEHUs1 pabounx PEXMMOB B Npubope
cnyxaT napameTpbl cekpeTHocT A0-O 1 b0-0, B KOTOpLIX YCTaHABNMBAETCS 3anpeT Ha U3MeHeHue
napameTpoB COOTBETCTBYIOLLEN rPYNMbl M NapameTpoB perynuposaHus. MNpu yctaHoBneHHOM 3anpeTe
paspeLuaeTcsi TONbKO MPOCMOTP paHee 3afaHHbIX 3HAYEHWI NapameTpoB 3TWX rpyn.

[JocTyn K 3TUM NapamMeTpaM CEKPETHOCTM OCYLLECTBNSAETCS TONbKO Yepes Koabl:

— Ansa rpynnsl napameTtpos A kog goctyna {35;
— Ansa rpynnsl napameTpo. b kog goctyna 244.
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BHUMAHMUE! [ns Bo3BpaTta BCEX 3aBOACKMX YCTAHOBOK Heobxoammo Habpats koa | .
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PucyHok 6.3 — NocnepoBaTenbHOCTb paboTbl C NPUGOPOM Ha BTOPOM YpOBHE
nporpamMupoBaHus (4N rpynnbl napameTpoB A)
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PucyHok 6.4 — NocnepoBaTenbHOCTbL paboTbl C NPUGOPOM Ha BTOPOM YpPOBHE
nporpaMmMupoBaHusa (Ans rpynnbl napameTpos b)



7 TexHu4yeckoe obcnyxuBaHue

7.1 O6wume yKkasaHusA

TexHuyeckoe obcnyxumBaHue npubopa NPOBOAUTCS HE pexe OOHOro pasa B LIEeCTb MecsueB 1
COCTOUT B MPOBEPKE KpenneHns npubopa, BUHTOBbLIX COEAVHEHWI, @ TakkKe YAaneHu nbinn 1 rpasu ¢
KneMMHuka npubopa. MNpu BbINOMHEHWN paboT Mo TexHMYeckoMmy obcnyxmBaHuio npubopa cnepyeT
cobniogatb Mepbl 6e30MacHOCTH, U3NOXEHHbIE B pasgene 4.

7.2 NMoBepka (kannbpoBka) npubopa

MoBepka (kanMbpoBka) NpMOOPOB AOSMKHA MPOU3BOAMTLCS HE peXe OAHOro pasa B [Ba roga no
meToamke APAB.421210.001 MM-2008. MeTtoguka noBepku nocTaensietcs Mo TpeboBaHuto
3aKasyvka.

7.3 KOcTtupoBka npubopa

BHUMAHME! OctupoBky npubopa AOMmkHbl BbIMOMHATE MMUa, MMELWMne COOTBETCTBYHOLLYIO
KBanudukaumio n Heobxogmmoe obopyaoBaHue.

Mopsaok AevicTBMin Npu OCTUPOBKE NpuBeaeH B MNpunoxexun E.
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8 MapkupoBka npubopa
Ha npubope ykasaHsbi:

TOBapPHbIN 3HAK NPeanpUSTUS-U3roToOBUTENS;

ycnoBHoe 0603HayYeHne npmbopa;

3Hak yTBepxaeHusi Tuna no ACTY 3400;

HaLMOHarnbHbIN 3HaK COOTBETCTBMS (ANs NpuGOPOB, MPOLUEALIMX OLIEHKY COOTBETCTBUS
TEXHUYECKUM pernameHTam);

cTeneHb 3awmTsl no FOCT 14254;

knacc anektpobesonacHocty no FOCT 12.2.007.0;

POA NUTaKOLWEro Toka, HOMUHANBHOE HanpshkeHWe I Auanas3oH HanpsKeHU MUTaHUS;
HOMWHarnbHasi NoTpebtrsieMast MOLHOCTb;

nopsigkoBbIi  HOMep npubopa MO cCUCTEME HyMepauuu MpeanpusTUsi-u3roToBUTENS
(wTpwuxkoa);

rof Bbinycka (MoXeT OblTb 3aMnoXeH B LUTPUXKOAE);

cxema NoaKIoYEeHUs;

NOSICHSIIOLLIME HAAMUCU.

Ha ynakoBKe yKa3aHbl:

TOBapHbIV 3HaK 1 aapec NpeanpuUsATUA-U3roToBUTENS;

HavMeHoBaHue 1 (Mnun) ycnoBHoe 0603HavYeHe NCNonHeHust Npubopa;

NOpsAKOBbLI  HOMep npubopa Mo CcuUCTEME HyMepauuu MpeanpusTUA-U3roToBUTens
(wTpwuxkon);

AaTa ynakoBku.
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9 TpaHcnopTUpoBaHUE U XpPaHeHMue

TpaHcnopTMpoBaHWe W  XpaHeHue npubOpoB  MPOU3BOAUTCA  COrnacHo  TpeboBaHwi
FOCT 12.1.004, HANB A.01.001.

Mpnbopbl TpaHCMOPTUPYIOTCA B 3aKpblTOM TpaHcnopte nwboro Bupaa. KpenneHwue Tapbl B
TPaHCMOPTHbLIX CpeAcTBax [AOMKHO MNPOM3BOAMTBCA COMMacHO npasBwunam, [AeNCTBYIOWMM  Ha
COOTBETCTBYHLLMX BUAax TpaHcropTa.

YcnoBusa TpaHCMOPTUPOBaHUSI OOMMKHbI COOTBETCTBOBAaTL ycroBusim 5 no MOCT 15150 npu
Temnepartype oKpyxatoLlero Bosgyxa oT MUHyc 25 fo 55 °C c cobntogeHvem mMep 3auTbl OT YAapoB
1 BUGpauuii.

[MepeBO3Ky OCYLLECTBNSATL B TPAHCMOPTHON Tape NOLUTYYHO UMK B KOHTENHepaXx.

YcnoBus xpaHeHust B Tape Ha CKrnaje U3rotoBuTens U noTpedbutens JomkHbl COOTBETCTBOBATh
ycnosusim 1 no FOCT 15150. B Bo3ayxe He [OMKHbI MPUCYTCTBOBATL arpeCcCUBHbIE NPUMECH.

Mpnbopbl crieayeT XxpaHUTb Ha CTennaxax.

10 KoMnnekTHoCTb

Mpubop 1 wr.
MacnopT 1 rapaHTUIAHbIN TanoH 1 aK3.
PykoBoacTBO No akcnnyataumm 1 k3.
Pesnctop C2-29B 50 Om 0,1% 125ppm/°C 1 wr.
KomnneKkT pe3ncTtopoB (noctaensietcsi no otaensHomy 3akady) 50 Om, 10 wr. 1 KT
KomnnekT pe3ncTopoB (moctaBnsieTcst no oTaenbHoMy 3akasy) 50 Om, 50 wr. 1kT
MeToauka nosepku (no TpeboBaHuMo 3akasumka) 1 9k3.
MpumeuyaHne - MWarotoBuTenb ocTaBnseT 3a coOOM NpaBO BHECEHWUS W3MEHeHUA B

KOMMNEKTHOCTb n3genua.
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MpunoxeHune A
FabapuTHble YepTexun KopnycoB npubopa
Fa6apV|THb|e N YCTaHOBOYHbIE pa3Mepbl npv|60pa HaCTeHHOro KpenneHusa H npuBeaeHbl Ha

pucyHke A.1.

yronok

T 105

KPOHLTEIAH

<130

PucyHok A.1 — NMpnbop HacTeHHOro kpenneHusa H

MpumeyaHue — BTynkun nogpesatb B COOTBETCTBUM C AUAaMETPOM BBOAHOro kabens.
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[abapuTHble M ycTaHOBOYHblE pasmepbl nNpubopa wmToBoro kpennexus W1 npuBepeHbl Ha
pucyHke A.2

GUKCATOpBI NHLEBAA NaHeNb LLUWTE

2
=5

<

::c?g“

PucyHok A.2 — MNpubop wutoBoro kpenneHus L1
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Ha pwucyHke A.3 npuBeneHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LIUTOBOrO
kpennexus LW2.

NULER3A NaHeNb WTa

PucyHok A.3 — MNpubop wutoBoro kpenneHus L2
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Ha pucyHke A.4 npuBefeHbl rabapuTHble 1 YCTaHOBOYHbIE YepTEXM Npubopa C KpenmneHvem Ha
DIN-periky.

*\53"_.___________7__2____._._.-—-—-—

PucyHok A.4 — MNpubop c kpenneHuem Ha DIN-peinky
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Ha pwucyHke A.5 npuBeneHbl rabapuTHble UM YCTAHOBOYHbIE 4YepTexu npubopa LIUTOBOrO
kpennexus W11.

nuuesas nNaHensb Wura

S
)

173
N

o
o

A

| s Lo |
T

bd
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%

PucyHok A.5 — Npu6op wurtosoro kpenneHus W11
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Bua caagm Bua cnepepu Bug cBoky

YnnotHeHve

12 0102

PucyHok A.6 — NMpun6op B kopnyce L1, ycTaHOBNEHHbIN B WMT TONWMUHON 3 MM
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Bua caaan Bug cnepeav Bup cBory

YnnotHeHue

14

| oo 2 Dnﬂ-ﬂ--EEE
5
23 9 10,8
12 102 13 047
3

PucyHok A.7 — Mpu6op B kopnyce LL|2, ycTaHOBNEeHHbIN B WMUT TONWMUHON 3 MM
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Bua caagn Bua cnepeau Bun cboky
YnnotHeHue

_ | N
01100 R a o ]
' 9
1
I i 53

PucyHok A.8 — NMpu6op B kopnyce LL|11, ycTaHOBNEHHbIN B WAT TONWWHON 3 MM
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MpunoxexHne b
CxeMbl noaoKnw4YeHusA npu6opa
HasHayeHue KOHTaKTOB KIeMMHbIX KOroAok NnpubopoB npveeaeHo B Tabnuuax b.1, 6.2, B.3.

Ta6nuua B.1 — HasaHayeHMe KOHTaKTOB KIIeMMHOW KONoaku npubopa B HAaCTeHHOM H n

wutoBom L1, L2 ncnonHeHusx kopnycos

Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 MutaHue ~ 90...264 B nnu, 9 Bxopg 1-1
nntoc nutanusa = 20...375 B
2 Mutanune ~ 90...264 B nnn, 10 Bxog 1-2
MUHyC nuTanus = 20...375 B
3 Bbixog 1-1 11 Bxoa 1-3
4 Bbixog 1-2 12
5 Bbixoa 1-3 13 He NCnonb3yrTcs
6 Bbixog 2-1 (ans Bbix. C3) 14
7 Bbixog 2-2 (ans Bbix. C3) 15 -24 B
8 Bbixog 2-3 (ans Bbix. C3) 16 +24 B
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Ta6bnuua B6.2 — HasHa4yeHMe KOHTaKTOB KNeMMHON KonoAku npuéopa B kopnyce L1111

Homep Ha3HayeHue Howmep Ha3HauyeHue
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 11
nntoc nutaHuna = 20...375 B HE UCTIONb3YIOTCR
2 MutaHue ~ 90...264 B nnu, 12
MUHYyC nuTanus = 20...375 B
3 He 1CMOoMnbL3YHTCS 13 Bxon 1-1
4 14 He ncnonb3yeTrcs
5 Bbixog 1-1 15 Bxopg 1-2
6 Bbixog 1-2 16 He ucnonb3yercs
7 Bbixog 1-3 17 Bxog 1-3
8 Bbixog 2-1 (ans Bbix. C3) 18 He ucnonb3yeTcs
9 Bbixoa 2-2 (ans Bbix. C3) 19 -24 B
10 Bbixog 2-3 (ans Bbix. C3) 20 +24B
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Ta6bnuua 6.3 — HasHauyeHne KOHTaKTOB KNeMMHOI KonoAku npuéopa B kopnyce [

Homep Ha3HayeHue Howmep Ha3HauyeHue
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 9
nntoc nutaHuna = 20...375 B +24B
2 MutaHue ~ 90...264 B nnu, 10 -24B
MUHYyC nuTanus = 20...375 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He NCnonb3yrTcs
5 Bbixog 1-3 13
6 14 Bxopg 1-3
7 He UCNonb3yTes 15 Bxog 1-2
8 16 Bxopg 1-1

Ha pucyHkax b.1 — b.12 npuBeaeHbl cxeMbl NOAKMHOYEHNs npubopa.
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-U,
Beixop X-1

Buixop X-2 P1
@ Buixop X-3 —I:ED—H-UH

t Boixop X-1
E::I_" Buixog X-2

—— Beoixog X-3

b

PucyHok B.1 — Cxema nogknioveHus

PucyHok 6.2 — Cxema nogkntoyeHus
Harpy3ku Kk BY Bupa P

Harpy3ku k BY Bupa K

| .

¢daza
Boixog X-1 R1
5...20 xOm Vs1 R2
@ Bbixop X-2 47...68 Om
Boixop X-3 o1
0.1x630 B

PucyHok B5.3 — Cxema noakn4eHus cunoBoro cumuctopa k BY Bupa C
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Boixog X-1

—— o ¢aza

@ Bouixopg X-2
Boixop X-3

R2
47...68 Om
Vsl y nvs2
—ED—/ %
0.1x630 B
] e
5...20 kOm Ruarp

AN

PucyHok B.4 — Cxema noagkntoyeHus k BY Bupa C
ABYX TUPUCTOPOB, NOAKNIOYEHHbLIX BCTPEYHO-NapannensHo
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OBEH TPM1 V1 ﬂm 47...630m
Buixop 1-1 R2 = C10.1x630B
Bbixop 1-2
Buion 13 5...20 KOM
Boixog 2-1 vi2 T . |
Buixog 2-2 7 R3 47...680m
Boixoa 2-3 s == C20.1x6308
_‘ 5...20 kOm
Vs3 | ﬂns 47...680m

== C30.1x6308B

5...20 kOm

PVI(:yHOK B.5 — Cxema noakntoyeHus TPpexX CUMUCTOPHbLIX onTonap
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Boixop X-1

<
=

g 8 — Bbixop X-2 +U,
< [— Bbixop X-3 1 -U,

Ry=0... 1000 Om

PucyHok B.6 — Cxema nogkntovyeHus Harpy3ku k BY Bupa U

B +

100 Om Buixop X-1 [

<«—{ 1| Buxop X-2 TeeppotensHoe
+6B { Beixog X-3 ——\~ pene

PucyHok B.7 — Cxema nogknio4eHus PucyHok 5.8 — Cxema noaknioyveHus
Harpy3ku Kk BY Bupga ¥ Harpy3ku Kk BY Bupga T
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TC Bxog x-1
T,°C Bxopn x-2
Bxopa x-3

PucyHok 6.9 — Cxema nogkniovyeHus
TepMonpeobpa3oBaTens CONpPoTUBNEHUs

Bxop x-1

naé“ﬁ Bxopa x-2
— Bxoa x-3

PucyHok B.11 — Cxema noaknio4veHus
aKTMBHOrO AaTyuKa ¢ BbIXO4OM B Buae
HanpsixkeHus ot MuHyc 50 ao 50 mB unu

otr0pno1B
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Bxop x-1

™ -

Bxop x-2

|

Bxop x-3

PucyHok 6.10 — Cxema nogkniovyeHus
npeo6pa3oBarTens TepMO3JIeKTPUYECKOro

Bxop x-1

Bxop x-2

Bxop x-3

PucyHok 6.12 — Cxema nogknioyeHus
aKTMBHOrO AaTyMKa C TOKOBbIM BbIXOAOM
ot 0 no 5 MA unu ot 0(4) oo 20 mA
Rw=50,000 * 0,025 Om




Ta6nuua B.1 — lNepeyeHb nporpammmpyemMbix napaMmeTpoB

MpunoxeHune B
I'IporpaMMMpyeMble napamMeTpbl
MporpammupyemMble napameTpbl NpyuBeaeHsbl B Tabnuue B.1.

MapameTp OonycTumeble K 3aBopackas 3HauyeHus
OMMeHTapum
OGosnauenne] Haspanue 3HavYeHus ycTaHOBKa | monb3oBatens
OCHOBHbIe NnapameTpbl perynvpoBaHus
*Tyer YcTaBka ans o1 -999 no [eq. nam.] 30.0
perynmpyemon 9999
BENNYMHbI
*A 'ncTepesnc ot 0 o 9999 [eq. nam.] 1.0
KomnapaTopa
unu noroca
nponopuwuo-
HanbHOCTH
-perynatopa
Fpynna A. NapameTpbl, onucbiBaKoLWme NOrMky paborsl npubopa
A0-0 MapameTp 01 Pa3spewueHo 01
CeKpeTHOCTU N3MEHSTb
ans rpynnsl A napameTpsbl
perynupoBaHus un
napameTpbl
rpynnsel A
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MpogonxeHune Tabnuubl B.1

MapameTp

0O603Ha4YeHue

HasBaHue

DonycTumbie
3Ha4eHusA

KommeHTapum

3aBopckas
ycTaHOBKa

3HayeHun
nonb3oBaTtens

02

3anpeLLeHo N3MeHsITb
napameTpbl rpynnbl A,
npy 3TOM BO3MOXHO
M3MEeHATb NapameTpbl
perynmpoBaHusi

03

3anpeLleHo N3MeHATb
napameTpbl rpynmnbl A,
a TaKkKe napameTpbl
perynvMpoBaHus

Pexum
paboTbl
ny

oFF

BbIKIMKO4eHO

01

YCTponcTBO CpaBHe-
HUS: NpAMON
rmctepesuc (ans
HarpeBaTensi)

02

YCTponcTBO cpaBHe-
HUA: 06paTHbLIN
rmctepesuc (ans
oxnaguTens)

03

YCTPONCTBO CpaBHe-
Hus: M-o6pasHas
XapakTepuctuka

04

YCTPONCTBO CpaBHe-
Husa: U-obpasHas
XapakTepucTuka

01
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MpogonxeHune Tabnuubl B.1

MapameTp HdonycTumeble K 3aBopckas 3HauyeHusn
OMMeHTapum
O603HayeHue| HasBaHue 3Ha4veHus yCTaHOBKa |nonb3oBaTens
05 M-perynsartop: npsimo
NpOMNOpLMOHAnbHbIN
3aKOH (HarpeBaTerb)
06 IM-perynsrop:
obpaTtHo
NpPOMNOpPLMNOHAnbHbIN
3aKOH (oxnaguTtenb)
07 Peructpatop
*A1-3 HwxHWn o1 -999 o |lNokasaHne npubopa, 0.0
npegen 9999 COOTBETCTBYIOLLEE
perncrpaumm 0.0, paBHO BenuunHe
ona Yy TOKa peructpauum 4
MA npu pabote
npubopa B pexvme
n3MepuTenb-
peructpaTtop
*A1-4 BepxHun oT -999 o 100.0
npegen 9999
perucTpaumm
ana Jy
A1-5 3apepxkka ot 0 no 99 [c] 0
BKINtoYeHus BY
A1-6 3apepikka Bbl- ot 0 go 99 [c] 0
KnoyeHusi BY
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MpoponxeHune Tabnuubl B.1

MNapameTp HdonycTumeble K 3aBopckas 3HauyeHusn
OMMeHTapum
O603HayeHue| HassaHue 3HaveHusA yCTaHOBKa | nonb3oBaTens
A1-7 MuHumanbHoe ot 0 go 1000 [c] 0
BpEMS Haxo-
xaeHus BY Bo
BKIOYEHHOM
COCTOSIHUM
A1-8 MwuHnmanbHoe ot 0 go 1000 [c] 0
BpPEMsi Haxo-
xaoeHus BY B
BbIKMIOYEHHOM
COCTOSIHUM
A1-9 CocrosiHne BY oFF BbIKIMOYEH oFF
npu (0 % moLyHocTH )
HeucnpaBHOCTU on BKIIOYEH
(100 % moLHocTM )
Fpynna b. MapameTpbl, onucbiBarowme U3MEpPEeHUsi U HAUKaLUIO
b0-0 MapameTp 01 paspeLueHo 01
CeKpeTHOCTH N3MEeHATb
ansi rpynnel B napameTpbl rpynnbl
b
02 3anpeLyeHo
N3MEeHATb
napameTpbl rpynnbl
b
b1-0 Koga Buaa 01 Cu 50 (¢=0,00426 °C ™) 04
natyvka 09 50M (0=0,00428 °C ™)
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MpogonxeHune Tabnuubl B.1

I'Iapame'rp ﬂonyCTMMble K 3aBop.cxa;| 3HauyeHus
OMMEeHTapuu
O603HayYeHue| HaumeHoBaHMe | 3Ha4YeHus yCTaHOBKa | nonib3oBaTens
07 Pt 50 (0=0,00385 °C™) 04
08 50 (¢=0,00391 °C ™)
00 Cu 100 (a=0,00426 °C™)
14 100M (0:=0,00428 °C ™)
02 Pt 100 (¢=0,00385 °C™)
03 100N (0:=0,00391 °C ™
29 Ni 100 (¢=0,00617 °C ™)
30 Cu 500 (a=0,00426 °C™)
31 500M (0:=0,00428 °C7)
32 Pt 500 (¢=0,00385 °C™)
33 5000 (¢=0,00391 °C™)
34 Ni500 (¢=0,00617 °C™
35 Cu 1000 (0:=0,00426 °C ")
36 1000M (0:=0,00428 °C )
37 Pt 1000 (0:=0,00385 °C ™)
38 10000 (0=0,00391 °C T
39 Ni 1000 (0:=0,00617 °C™)
15 53M (2=0,00426 °C ")
04 TXK (L)
20 TXKK (J)
19 THH (N)
05 TXA (K)
17 TN (S)
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MpogonxeHune Tabnuubl B.1

MapameTtp HdonycTumeble K 3aBopackas 3HauyeHusn
OMMeHTapum
O603HayeHue| HaumeHoBaHMe | 3HaYeHus yCTaHOBKa | nonb3oBarens
18 TMM (R)
16 TNP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok o1 0 oo 5 MA
11 Tok ot 0 oo 20 MA
10 Tok ot 4 0o 20 MA
06 HanpsixeHue ot -50
no 50 vB
13 Hanpsxenue ot 0 go
1B
42 PK-15
43 PK-20
44 PC-20
oFF BbIKNKOYEH
bl-1 Koppekuus ot -50.0 CymmupyeTtcs ¢ 0.0
«CcaBuUr 0o 50.0 M3MEpPEHHbIM
XapaKTEPUCTUKMY 3Ha4yeHVeM
b1-2 Koppekuusa ot 0.900 M3mepeHHoe 1.000
«HaKIoH no 1.100 3Ha4yeHne
XapaKTepuUCTUKN» YMHOXaeTcs Ha
3aaHHbIN
ko3 pmumeHT
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MpogonxeHune Tabnuubl B.1

MNapameTp HdonycTumeble K 3aBopckasn 3HauyeHun
OMMeHTapuu
O603HayYeHue| HaumeHoBaHue 3Ha4veHus yCTaHOBKa | nonb3oBarens
b1-3 Pexum paboThbl oFF BbIKIHYeH oFF
BblYMCINTENS on BKITIOYEH
KBagpaTHOro KOpHs
*bh1-5 MokasaHune oT —999 o 0.0
npubopa ans 9999
HWXXHero npegena
YHUPULMPOBAHHOIO
BXOJHOr0 curHana
*b1-6 MokasaHune ot —999 o 100.0
npubopa gns 9999
BepxHero npegena
YHUULMPOBAHHOTO
BXOJHOr0 curHana
b1-7 MonoxeHne 0,1,2mn3 Cwm. MNpumevaHne 1
DECATUYHON TOYKM Ha cTp. 51
npy nHAMKaLMn
napameTpoB

80




OKoHu4aHue Tabnuubi B.1

MapameTp Honyctumblie 3aBoackas |  3HauveHus
KommeHTapumu
O603Ha4eHnel HaumeHoBaHMe |  3HaYeHUsA yCTaHOBKa | nonb3oBaTensi

b1-8 Monoca ot 0.0 po 30.0 [eq. nam.] 30.0
LmdpoBoro
dunbTpa

b1-9 MocTosHHas ot 0 go 99 [c] 2
BpEMEHMN
uucppoBoro
unbTpa

MpumeyaHue — B 3aBucnumoctun oT mogndukaumm npubopa 1 TEKYLLMX HAaCTPOEK YacTb NapameTpoB
VNN UX 3HAYEHUSI MOTYT ObITb CKPbIThI. YCNOBUA AOCTYNHOCTU ANst PeAaKTMPOBaHUS Y BO3MOXHbIE
3Ha4yeHusl OTAEeNbHbIX NapaMeTpoB creaytoLume:
Ons napameTtpa A1-1 4OCTYNHbI 3HaYeHWA:

— 01-04 v oFF, ecnn BY guckpeTHoro Buaa;

— 05-07 n oFF, ecnn BY aHanorosoro suaa.
MapameTpbl A1-3 1 Al-4 focTynHbl ANs pefakTupoBaHus, ecnu J1Y paboTaet B kayecTse
peructpaTtopa (COOTBETCTBYeT 3HayeHuto napameTpa A1-1 = 07).
MapameTpbl A1-5 — A1-8 focTynHbI AN pefakTupoBaHus, ecnu J1Y paboTaeT B kKayecTBe ycTpoicTea
CcpaBHEHMs (COOTBETCTBYET 3HaveHuto napametpa A1-1 = 01-04).
MapameTpbl b1-3 — b1-6 4OCTYNHbI ANS pefakTUPOBaHUsI, ECNU HA BXOAE MUCMNOMb3yeTcs
YHUULMPOBAaHHBIN AaTymK (COOTBETCTBYET 3Ha4eHuo napameTtpa b1-0 = 06,10-13).

* — OTMEYeHbl napamMeTpbl, 3Ha4eHNA KOTOPbIX MEHAKTCA NpU MSMEHEHUN NapaMeTpoB b1-7
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MpunoxeHune I

CoepnuHeHue Tepmonpeo6paszoBaTenei CONPOTUBNEHUA C

npu6éopom No ABYXNPOBOAHOMN cxeMme

lMpunoxeHne cooepXuMT oOnNMCaHWe W npuMepbl MNOAKMIYEHMS TepmonpeobpasoBaTenen
COMPOTUBIIEHNS MO ABYXMNPOBOAHOW CXEME.

CoepanHeHve TepmonpeobpasosaTtens ¢ NpubopoM No ABYXMPOBOAHOW Cxeme MPOU3BOAUTCH B
Crnyyae HeBO3MOXHOCTW WUCMONb30BaHUsSi TPEXMNPOBOAHOW CXeMbl, Hanpumep npu ycTaHoBke npubopa
Ha obbekTax, 060pyaA0BaHHbIX paHee NPONOXEHHbIMW ABYXNPOBOAHBIMU MOHTaXHbIMW Tpaccamu.

CnegyeT NOMHUTBL, 4TO nokasaHus npubopa OyayT 3aBMCETb OT M3MEHEHWS COMPOTUBEHWS
NPOBOAOB MMHUM CBSA3U «TepmonpeobpasoBatenb — Npubop», NMPoUCXoasiLlero nog BO3gencTBreM
TemnepaTtypbl OKpyxXatwLlero Bosgyxa. [ns komneHcauun napasvTHOrO COMPOTUBIIEHUS NPOBOAOB
HY>XHO BbIMOMHUTbL crieaytoLime AeiCTBUS:

nepeg Hayanom paboTbl YCTAaHOBUTL NepeMbldkM Mexady koHTakTamu Bxoag X-1 n Bxog X-2
KnemMMmHuKa npubopa, a ABYXNPOBOAHYIO NIMHUIO MOAKIOYMTb, COOTBETCTBEHHO, K KOHTaKTam
Bxog X-2 n Bxoa X-3;

NOAKMIOYUTD K NPOTUBOMOIOXHBLIM oT npubopa KOHLLam NUHUN CBA3U
«Tepmonpeobpa3oBaTenb-npubop» BMEeCTO TepmornpeobpasoBaTens marasuH
COMPOTUBIIEHWI C KNACCOM TOYHOCTM He Bonee 0,05 (Hanpumep, P4831);

YyCTAHOBUTb Ha  MarasvHe COMpOTUBIIEHUA  3HAYEHWE, paBHOE  COMPOTUBIIEHUHO
TepmonpeobpasoBaTens npu temnepatype 0 °C (B 3aBMCMMOCTM OT BUAa gaTynka);

nogatb Ha npubop nuTaHue n 4vepe3 15-20 c  NO nokasaHUsIM LMGPOBOro MHAMKaTopa
onpeaenuTb BENUYMHY OTKIIOHEHUst TemnepaTypbl oT 0 °C no KaxaoMmy kaHarny u3MepeHust;
BBECTW B MamsATb Npubopa 3HaYeHWe KOPPEKUUM «COBUI XapaKTEPUCTUKM» ANS KaXaoro
kaHana (b1-1), paBHoe No BenuuMHe MokasaHusiM npubopa 1 B3siTOe C NPOTMBOMONOXHbLIM
3HaKoM;
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— npoBepuTb MpPaBUMbHOCTb 3a4aHWs KOPPEeKuWMW, AN Yero He U3MEeHSss 3HavyeHus
COMPOTUBIIEHUSI Ha MarasvHe, nepesecTu Mpubop B pexvMm M3MepeHus TemnepaTypbl u
ybeaunTbcs, 4TO Npu 3TOM ero nokasaHusi pasHbl 0,0 + 0,2 °C;

— OTKIIOYMTb NUTaHWe C Npubopa, OTCOEAMHUTL NMHUIO CBS3W OT MarasuHa COMpOTMBIIEHUN U
noaKIoYNTL ee K TepMonpeobpasoBaTento.

Mocne BbINOMHEHNS yka3aHHbIX AENCTBUI NPMOOp roToB K AarnbHewLwen paboTe.
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MpunoxeHne O

Bo3MOXHbIe HencnpaBHoCTn n cnocooObl Ux yCcTpaHeHus
B tabnuue [.1 npuBeaeHbl BO3IMOXHbIE HEUCMPABHOCTU 1 CMOCOOLI X YCTPAHEHWS.

Tabnuua 4.1

MposiBneHue

Bo3MoxHas npuunHa

Cnoco6 ycTpaHeHus

Ha nHgvkaTope B pexume
«PABOTA» oTobpaxatoTtcs:
nlldt

[aHHble elle He roToBbI

Mopoxpnatb 2-3 ¢

]

TemnepaTypa «X0rnogHoro cnas»
BblLLIE JOMYCTUMOW (neperpes
npubopa)

MpoBepuTb TEMNepaTypy
OKpYyXatoLLero Bosayxa (He
gomkHa npesbiwate 105 °C)

ooy

TemnepaTypa «X0NoAHOro cnasi»
HVXe A0nyCcTUMON
(nepeoxnaxpaexune npubopa)

MpoBepuTb Temnepatypy
OKpYyXatoLLero Bosayxa (He
[OmkHa BbiTb HXe MuHyc 50 °C)

HHHH

BbluncneHHoe 3HayYeHne BXogHOM
BEMWYMHBI BbILLE AOMYCTUMOro
npegena

CBepuTb KoA gaTuuka B
napameTpe b1-0 ¢ hakTnyecku
nogcoeanHEeHHbIM 4aT4YMKOM

[Mpubop BbIWEN N3 pexuma
I0CTUPOBKM U n3mepsieT
IOCTUPOBOYHYIO BEMNNYNHY

MoacoeanHuTb pabounii 4aTumnk
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MpogonxeHune Tabnuubl 4.1

MNposiBneHue Bo3moxHasi npuyMHa Cnoco6 ycTpaHeHus

IRRAN BbluncneHHoe 3HaveHue BxogHow | CBepuTb KOA AaTyuka B
BEMWYMHBI HKE AOMYCTUMOro napametpe b1-0 ¢ dakTnyeckmn
npegena NoACOEeAUHEHHBIM AaTYUKOM
O6pbIB UnNKn KOpOTKOe 3aMblkaHue | [poBepuTb paboToCNoCOBHOCTL
YHUBEpCanbHOro AaTtunka oT 4 o | AaTyvka
20 MA

- -1 O6pbiB TC nnn TIMN MpoBepuTb paboTOCNOCOBHOCTL
[na yHuduumpoBaHHoro gatyvka | AaTyunka
ot 0 o 1 B curHan Ha Bxoge
npubopa npesbiwaeT 1,16 B
O6pbIB UK KOPOTKOE 3aMblkaHVe
nvpomMeTpa
[ins yHuBepcanbHoOro gaTynka ot
0 oo 5 MA BblYUCNEHHOE 3HAYEeHne
BXOJHOW BENYMHbI Bbille 6 MA

ooono KopoTkoe 3ambikaHme TC MpoBepuTb paboToCNOCOGHOCTL

naryuka

HC BbluncneHHoe 3HaueHue Bbille MN3MeHWTb 3Ha4YeHne BXOAHbIX
[onMycTUMOro npegena UHAMKauun | curHanos

lo BbluncneHHoe 3HavyeHne Hke

gonyctumoro npenena nHavkauuum
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MpoponxeHune Tabnuubl 4.1

MposiBneHue

Bo3MoxHasa npuunHa

Cnoco6 ycTpaHeHus

3HauyeHve TemnepaTypbl Ha
VHAMKaTope B pexvme
«PABOTA» He cooTBeTCTBYET
peanbHon

HeBepHbIn ko Buaa AaTyuka

B napameTtpe b1-0 3agaTb Kkog,
COOTBETCTBYOLLMIA UCNONb3YyEMOMY
aatuuky (cm. MNpunoxexue B)

BeegeHbl HeBepHble 3Ha4YeHnA
«caBuUra Xxapaktepuctuku» n
«HAKIIOHa XapaKTepUCTUKUY».

B napametpe b1-1 ycraHosuts 0.0, B
b1-2 yctaHoButb 1.000 (CM.
MpunoxeHue B)

|/|CI'IOJ'Ib3yeTC$| AByXnpoBoagHasA
cXema coeguHeHuA an6opa [
OaT4ynkom

MpownsBecTu coegnHeHne no 3-x
NPOBOAHOM CXeMe Wnu
BOCMONb30BaTbCH PEKOMEHAALIMSIMU
(cm. Mpunoxetxue IN)

[encTteme anekTpoMarHTHbIX
nomex.

OKpaHMpoBaTb JIMHUIO CBSA3U AaTymka
c npnbopom, aKpaH 3a3eMnnTb B
OZIHOMN TOYKeE.

Ha vHaukaTope npu Hanuymm
TOKOBOrO cUrHana
oToBpaxaroTcs Hynu

HeBepHoe nopknioyexne
aartyduvka K npubopy

MpoBepuTb CxeMy NOAKMIOYEHNS
nartyuka (cm. MNpunoxexue b)

Mpu Harpese Temnepatypa
YMEHbLLAETCs 1 npu
OXNaXOeHU yBenuuuBaeTcs

HeBepHoe coeanHeHue npudopa
cTn

N3MeHWUTb NoNsipHOCTL NOAKNI0YEHUS
TIM (cm. Mpunoxenune B)

He paboTtaeT BbIxogHOE
YCTPOWNCTBO

3agaH HeBepHbI pexum paboTbl
NOrM4ecKoro ycTponcTaa

3agatb B napameTtpe A1-1
TpebyeMmbii pexxum paboTbl (CM.
Mpwnoxexue B)
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OkoH4aHue Tabnuubi 4.1

MposiBneHue

Bo3MoxHasa npuunHa

Cnoco6 ycTpaHeHus

Mpw BkNtoYeHun npnbopa
TemnepaTtypa okasbiBaeTcs B
30He Ty £ A

M3MeHuTb 3HaveHne A

3agaHa 3agepxka BKIOYeHUs
BbIXOAHOrO YCTPOWCTBa

3apaTb 3HaveHune napametpa A1-5,
paBHoe 0 (cm. MpunoxeHve B)

BbixogHoe yCTPONCTBO He
cpabatbiBaeT npu
OOCTWKEHUMN 3a0aHHbIX
rpaHuy,

BBefeHO MUHMManbHoe BpeMmst
HaxoXAeHUs BbIXOOHOIO
YCTPOWCTBA BO BKIMHOYEHHOM
Unn(1) BbIKNMOYEHHOM COCTOSIHUM

3agaTtb 3HayeHne napameTtpos A1-7
n A1-8, pasHoe O (cMm. lMNpunoxexne
B)

3apaHa 3agepkKa BbIKIMOYEeHNs
BbIXOZHOMO YCTPOWCTBA

3apaTtb 3HaveHve napameTpa A1-6,
paBHoe 0 (cm. MpunoxeHuve B)

HeB0O3MOXHO N3MeHNTL
3HaveHus napameTpoB T A

BbicTaBneHa 3awuTa ot
M3MEHEHUS YCTaBOK

3apaTtb B napameTtpe A0-0 3HayeHne
01 nnu 02 (cMm. MNpunoxexue B)

Henb3s n3ameHuTb NapameTpbl
rpynnbl A n(unu) b

BbicTaBneHa 3awmra ot
M3MEHEHMUS! YCTAaHOBOK

B napametpe A0-0 1 b0-0 3agaTb 01
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MpunoxeHune E
lOcTupoBka npubopos

E.1 O6wume ykazaHus

lOcTpoBka JorkHa  MPOU3BOAWTLCH  TOMbKO  KBanuUUUMPOBaHHLIMK  CheumanvictaMmu
METPOSIOrMYECKUX CMYXG MPU yBENIMYEHUM MOTPELUHOCT U3MEPEHMUSI BXOOHbLIX NapaMeTpoB CBEPX
YCTaHOBMNEHHbIX  3HayeHui.  [pou3BoAUTCS  IOCTUPOBKA  TOMbKO — a@HaroroBbiX  BbIXOAOB.
YHuBepcasnbHble Bxofbl npubopa obnafalT BbICOKOW TOYHOCTBIO W3MEPEeHWs U He TpebytoT
FOCTMPOBKM.

E.2 KOcTtupoBKa BbIXOAHbIX LiMhpoaHanoroBbIX NpeobpasoBartesnen
«napameTp-Tok ot 4 oo 20 MmA» (Bbixoa Buga M)

MogknounTs K KOCTUPYEMOMY BbIXOAY Harpysky Ry, U BONMbTMETP COrMacHo pucyHky E.1. B
Ka4yecTBe Ry MOXHO MCNoOMb3oBaTb Mara3viH conpoTueneHuin P4831 nnu nogoGHbI eMy C Knaccom
TOYHOCTM He Gonee 0,05, a kayecTBe BonbTMeTpa — NpMBOP C Knaccom TovHoCcTU He Gonee 0,05,
Hanpumep B1-12. YcTtaHOBUTL Ha MarasvHe 3HadeHue conpoTtusnenms 500 Om.

Mopate nutaHve Ha npubop. Ha umdpoBom uHAukaTope npubopa OTOGpPas3nTCs Tekyliee
3Ha4yeHue namepsiemon BenunumHel. Mpubop Haxogutcs B pexnme «PABOTAY.

KOcTupoBka 3aknovaeTcst B nogbopke KOIMMOULNEHTOB AN MUHMMArbHOMO M MakKCMManbHOro
3Ha4yeHWs1 BbIXOAHOTO ToKa.
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OBEH TPM1

Boixom X-1

Bbixop X-2

Bbixog X-3

-24 B

+24 B

PucyHok E.1
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HOcTupoBKa MMHMMAanNbHOro 3Ha4yeHus (4 MA) BbIXOQHOMO TOKa:

BOWTU B PEXUM 3afaH1s KoJa NyTeM HaxaTusl U yAepXaHusi He MeHee 3 C KHOMKM ;
YA
3aaTb KHOMKaMm IZ 1 ™! 3Hauenve kopa toctuposkn — 200,

near,;
HaxaTb KHOMKY . Ha undposom uHgukaTope npubopa MosiBUTCA 3HadeHue napameTpa
noa6opa, COOTBETCTBYIOLLEE MUHUMATTBLHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

A, a

KHOMKamu n Ha nuueBon naHenu npubopa yCTaHOBUTL Takoe 3HayeHue napameTpa
nogbopa Ha wvHOukaTope npubopa, 4TOObI NageHue HaMpshkeHWs Ha MmarasviHe
conpoTtuenexui 6eino pasHo 2,00 + 0,02 B (4To cOOTBETCTBYET MUHUMANbHOMY TOKY 4 MA).
OTO 3HaYeHMe KOHTPONUpyeTCcs Mo NokasaHusim BonbTMeTpa B1-12 (pucyHok E2, a);

HaxxaTb KHOMNKY i | Mpu6op neperigeT B pexkum «PABOTAY.

lOcTMpoBKa MakcMManbHoro 3HaueHus (20 MA) BbIXOQHOTO TOKa:

BOWITV B PEXUM 3a[4aHusi Kofa NyTEM HaXaTus 1 yaepXKaHusi He MeHee 3 C KHOMKK IE
AN W
3agaTth kHonkamu [N 1 [V snauenme kopa roctuposkmn — 20 §;

near,;
HaxaTb KHOMKY [: Ha undposom nHaukaTope npuGopa MosiBUTCA 3HadYeHUe napameTpa
noaGopa, COOTBETCTBYHOLLEE MUHUMATBEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKa;

KH @ [g "

onkamm n Ha nuueBol naHenu npubopa ycTaHOBUTbL Takoe 3HayeHve napameTpa
nogbopa Ha wHAMKaTope npubopa, u4TOObI nNajeHue HanpsKeHus Ha MarasuHe
conpoTtuBneHnn 6bino pasHo 10,0 £0,1 B (4To cCOOTBETCTBYET MaKkCUMaribHOMY TOKY
20 MA). 3T0 3HaYeHNe KOHTPONMPYETCH NO NokaszaHuAM BonbTMeTpa B1-12 (pucyHok E.2, 6).

HaXkaTb KHOMKY eery, MpuGop nepeget B pexum «PABOTAY.
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B1-12

a)

B1-12

6)
PucyHok E.2

0,008
;
%

Bi1-12

B)

E.3 KOcTtupoBKa BbIXOAHbIX LudpoaHanoroBbix npeobpasoBaTtenen
«napameTtp-HanpspkeHue ot 0 go 10 B» (Bbixop Buga Y)
MoakniounTe K IOCTUPYEMOMY BbIXOAY Harpy3ky Ry, U BONbTMETp cornacHo pucyHky E.3. B
Ka4yecTBe Ry MOXHO MCMOMb3oBaTb Mara3viH conpoTverneHuin P4831 nnm nogoGHbI eMy C Knaccom

TOYHOCTM He Gonee 0,05, a kayecTBe BonbTMETpa — NpMBOP C Knaccom ToYHoCTUM He Gonee 0,05,
Hanpumep B1-12. YcTaHoBWTE Ha MarasunHe 3HaveHue conpoTtusnenns 2000 Om.
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OBEH TPM1

Bbixop X-1 - R=2000,00 Om
Boixop X-2
Beixop X-3 I
-24 B
+24 B !
& &
B1-12
PucyHok E.3

Mopgate nutaHne Ha npubop. Ha umdpoBom uHAukaTope npubopa oTobpasvTca Tekyllee
3HayeHue n3mepsiemon BenuumnHel. Mpubop Haxogutcs B pexmme «PABOTAY.
lOctnpoBka 3aknovaeTcd B noadopke KoIPMOUUMEHTOB ANS MUHUMANbHOTO M MakCMManbHOro

3Ha4YeHnA BbIXOOQHOIo TOKa.
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HOcTupoBka MMHUManbHoro 3HaveHus (0 B) BbIxogHOro HanpsikeHus:

BOWTU B PEXUM 3a[aH1s KoJa NyTeM HaxaTusl v yAepXaHusi He MeHee 3 C KHOMKM ;
YA
3aaTb KHOMKaMm IZ 1 ™! 3Hauenve kopa toctuposkn — 200,

nePor.
HaxaTb KHOMKY . Ha undposom uHgukaTope npubopa MosiBUTCA 3HadeHue napameTpa
noa6opa, COOTBETCTBYIOLLEE MUHUMATTBLHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

A, a

KHOMKamu n Ha nuueBon naHenu npubopa yCTaHOBUTL Takoe 3HayeHue napameTpa
nogbopa Ha wvHOukatope npubopa, 4TOObI NageHue HanpsHkeHWs Ha MmarasuHe
conpotmeBnenui 6emo  pasHo 0,00+ 0,02B (4TO COOTBETCTBYET MWHVWMaNbHOMY
HanpskeHwio 0 B). OTo 3HaueHMe KOHTponupyeTcsi Mo nokasaHusim BonbTMeTpa B1-12

(pucyHok E.2, Bt
HaXkaTb KHOMKY eor]. Mpubop nepeniget B pexum «<PABOTAY.

HOcTtupoBka makcumanbHoro 3HavyeHus (10 B) BbIXogHOro HanpsiXXeHus:

BOMTW B PEXWM 3afjaHNs Kofa MyTEM HaXaTusa U yaepKaHWs He MeHee 3 C KHOMKK E
YA
3a4aTb KHOMKaMm |Z 1 ™! 3Hauenve kopa toctuposkn — 20 f;

nePor.
HaxaTb KHOMKY [: Ha undposom uHaukaTope npuGopa MosIBUTCA 3HaYeHMe napamerpa
noa6opa, COOTBETCTBYIOLLIEE MUHUMATTBEHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

AWM -

KHOMKamu n Ha nuueBon naHenu npubopa yCTaHOBUTL Takoe 3HayeHWe napameTpa
nogbopa Ha wuHOukatope npubopa, 4TOObI nNageHue HanpspKkeHus Ha MmarasuHe
conpoTtuenenui 6eino pasHo 10,0 + 0,1 B (4To cooTBETCTBYET MaKCMMarbHOMY HanpsKeHUo
10 B). 310 3HaueHWe KOHTponMpyeTcsi Mo NokasaHusiM BorbTMeTpa B1-12 (pucyHok E.2, 6);

HaXkaTb KHOMKY i | Mpu6op neperigeT B pexkum «PABOTAY.
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INnucT perncTpauum N3aMeHeHUM

Homepa nucros (cTp.) Bcero [Oara

NIUCTOB Mognuckb
BHeCeHus
(cTp.)

Ne
N3MeHeHus NU3MEH. 3aMeHeH. HOBbIX aHHynup.
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