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HacTtosiumin [OKYMeHT fABRsieTCA penpe3eHTaTMBHLIM BapuMaHTOM pPYyKOBOACTBa Mo
akcnnyatauum TPM1, wunpgeHTUYHLIM NO coAepXaHUK 3TanoHy pyKoBoacTBa Mo
akcnnyaTtauun KYB®. 421210.002 P93, npowepawemy cepTudukauuio B KOMMIEKTe C
npubopom B defepanbHOM areHTCTBE MO TEXHMYECKOMY PErynMpoBaHUI0 U METPOJIOTUM.




BBepeHune

Hactosiwwee  PykoBogcTtBO Mo akcnnyatauuu — npegHasHayeHo  Anst  O3HAKOMIEHUs!
obcnyxuBaroLLero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEN, TEXHUYECKON
aKcnnyatauven n obcnyxXvBaHnem nM3MepuTens-perynsaropa MMKpONpOLECCOPHOro OAHOKaHarbHOro
TPM1 c yHuBepcanbHbIM W3MepUTENbHbIM BXOAOM (B JdanbHeMWweM MO TEeKCTYy WMEHYeMOoro
«rpubop»).

MpuBop BbINyckaeTcsi COrMacHO TEXHUYECKMM YCMOBUAM U MMEET cepTuduKkaT COOTBETCTBUSI
FOCT-P. MNMpnbop 3apernctprpoBaH B [0CyAapCTBEHHOM peecTpe CpeacTB U3MEPEHUIA.

Mpubop cootBetctByeT [OCT P 52931-2008 # OTHOCMTCA K W3AENUSAM rOCy4apCTBEHHOM
CHCTEMbI MPOMBILLIIEHHBIX NPUOOPOB M CPeAcTB aBTomaTtusaumn. [pu 3ToM, NO YCTOMYMBOCTM K
3MEKTPOMarHMTHLIM BO3AENCTBUAM U MO YPOBHIO M3Ny4YaeMblx paguornomex npubop cooTBeTcTByeT
obopynoBaHuto knacca A no FOCT 51522-1999 (M3K 61326-1).

MpuGop obnagaeT yny4leHHbIMY MO CPABHEHUIO C NPEAbIAYLLEN CEpUei XapakTepucTukamu:

niTaHne npubopa OT CeTU nepeMeHHoro Toka HanpsbkeHvem 90...264 B (HomuHanbHoe

HanpshkeHne 220 B) vactotonm 47...63TU WnAM CeTU MOCTOSIHHOTO TOKa HamnpshKeHus

20...375 B (HomuHanbHOe HanpsixeHue 24 B);

BbICOKasi MOMEXOYCTONYUBOCTb K SNEKTPOMArHUTHLIM BO3AENCTBUSM,;

YBETNUYEHHBIV CPOK rapaHTUMW, rapaHTUAHBIN CPOK 06CnyXmBaHns cocTaBnseT 5 ner;

NnoBbILLEHNE yHUBEpPCAnbHOCTM Mpubopa, no3Bonsiowee 6Gonee rubko UMcnonb3oBaTb

nNpuBopbl Y YMEHbLUNTb MX HOMEHKNATYPY 3a CYET UCMONb30BaHWS:

—  YHMBepcanbHbIX BXOAOB;

—  BCTPOEHHOrO WCTOYHMKA HanpskeHus 24 B Ans nuTaHuMa akTUBHBbIX  [AATYMKOB,
BbIXOAHbIX aHanorosbIx ycTponcts (LIAM) nnu apyrux HU3KoBoMbTHbIX Lienen ACY.
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Mpubopbl BbINyckatoTca knacca ToyHoctu 0,25; 0,5. Kmacc ToyHOCTM 3aBUCUT OT Tuna
NOAKMIOYaeMOro BHELLHero AaTymka.

Mpnbop un3roTaBnMBaeTCqd B PasNMyHbIX MoOAMMMKAUMAX, OTNMYaOWMXCS APyr OT Apyra
KOHCTPYKTMBHbIM UCMOSIHEHWEM W TUMOM BCTPOEHHOro BbIXOAHOrO YCTpoWcTBa. MHdopmaums o
mMoandukaumm npmubopa 3alwmdpoBaHa B Koge NOHOro YCroBHOIO 0603HaYeHus:

TPM1 -X. ¥. X
|Tun npubopa
| KOHCTPYKTUBHOE MCNONHEHWE
| 060oaHayeHve nepeuyHoOro npeobpasosarens
|Tl1n BCTPOEHHOIO BLIXOAHOI0 YCTPOACTEA
KOHCTPYKTUBHOE UCNONHEeHNe:
H - KOpNyC HAaCTEHHOro KpenneHus ¢ pasmepamun 130x105x65 MM 1 cTeneHblo 3awuTsl [P44;
wi - KOPMyC LUWTOBOrO KpenneHua ¢ pasmepamm 96x96x65 MM M CTeneHblo 3aluTbl CO CTOPOHbI
nepegHen naHenu 1P54;
w11 - KOpNyC LUMTOBOrO KpenneHus ¢ pasmepamu 96x96x47 MM M CTENeHbio 3aliUTbl CO CTOPOHBbI
nepepHev naHenu IP54;
w2 - KOPMyC LMTOBOrO KpenneHus ¢ pa3mepamun 96x48x110 MM M CTeNeHbio 3alinTbl CO CTOPOHbI
nepegHen naHenu 1P54;
o - Kopnyc ¢ pasmepamu 90x72x58 mm Ans yctaHoBku Ha DIN-peiriky u cTeneHblo 3awmTtbl CO

CTOPOHbI NepeaHen naHenu 1P20.
"abapuTHble YepTexu KopnycoB NpubopoB npuBeaeHs! B MpunoxeHunm A.
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0O603Ha4YeHne NnepBMYHOro NpeobpasoBarens:
Y — yHMBepcarnbHble U3MepUTeNbHbIE BXOAbI.
Tun BCTpOeHHOro BbIXxoAHoOro ycrponcTtea (BY):

O6o3HavyeHue
Tvn BbIXOQHOIO 3f1IeMeHTa TexHuyeckue napamMeTpbl
BbiXo4a
P KoHTaKTbl 3reKkTpoMarHMTHOro Tok He Gonee 8 A npu HanpsbkeHun He Gonee 250 B
pene (50 ')
K OnTonapa TpaH3aucTopHast MocTosiHHLIN TOk He Gonee 400 MA npu HanpskeHUu
n-p-n-tvna He bonee 60 B
T Bbixoa Ans ynpaeneHus BbixogHoe  HanpsbkeHue 4...6 B, MOCTOSHHbIA ~ TOK
BHELWHVM TBEPAOTENbHLIM pene He Gonee 25 A
Tok He Gonee 50 MA npu NEepPeMEeHHOM HanpsXeHUn
(o4 OnTtonapa cuMmucTopHas He Gonee 250 B (50 ')
Tok He 6Gonee 50 MA (Ha Kaxgyw onTonapy) npu
cs Tpy onTonape! cuMMCTOpHeIe nepemMeHHOM HanpsbkeHun He Gonee 250 B (50 M)
" LIATN «niapameTp — Tok» [MocToAHHbIM TOK 4...20 MA Ha BHeELIHen Harpyske
He 6onee 1 KOm, HanpsixkeHue nuTaHus 12...30 B
y LLAT «NlapameTp — HanpsikeHues MocTtosiHHOe HanpspkeHne 0...10 B Ha BHelHen Harpys-
ke He meHee 2 KOMm, HanpshxeHnne nuTaHusa 16...30 B

Mpumep 3anvcu o6o3HaveHus npubopa B AOKYMEHTaLMU APYron NPOoAYyKUUKW, TAE OH MOXeET ObITb
NPVYMEHEH:

U3meputenb-perynatTop MUKkponpoLeccopHbiin ogHokaHanbHbin TPM1-H.Y.P

Mpumep 3anucu obo3HaveHns npubopa npu ero 3akase: TPM1-H.Y.P

Mpy 3TOM W3rOTOBMEHWIO W MOCTABKE MOANEXUT U3MEPUTENb-PErYNSTOP MUKPOMPOLIECCOPHbIN
OfHOKaHarnbHbIi TPM1 B KOpnyce HacTEHHOro KpenneHus. Tun BCTPOEHHOro BbIXO4HOrO YCTPOMCTBA
— pene anekTpomMarHuTHoe.

5




1 HasHa4yeHue npubopa

MamepuTenb-perynsatop MMKpONpOLECCOPHbLIN ogHOKaHanbHbIn TPM1 cOBMECTHO C nepBUYHbLIM
npeobpasoBaTtenem (4aT4yMKoM) NpegHasHaveH AN U3MEPEeHUst U PerynupoBaHus TemnepaTtypbl U
OpyrMx  (U3NYeckMx MapaMeTpoB, 3HAYEHMEe KOTOPbIX BHELHUMM AaTyMKOoM MOXeT ObiTb
npeobpa3oBaHO B CUrHambl MOCTOSIHHOIO TOKa MINW HanpshXeHus.

Mpubop MoxeT ObiTb MCMONb30BaH ANs W3MEPEHUS U PEryrnupoBaHUs TEXHONOTMYECKMX
NPOLEeCCOB B Pa3nnyHbIX OTPACASIX NPOMbILLNIEHHOCTW, KOMMYHarbHOIO M CEeNbCKOro X03anCTBa.

Mpubop MoxeT OblITb MNPUMEHEH Ha MPOMbIWMEHHbIX 00bekTax, MOAKOHTPOSbHbIX
PoctexHaasopy.

I'Ipvl60p NO3BOMSIET OCYLLECTBNATL crieaytomne QyHKUNN:
M3MepeHve TemnepaTtypbl UNn ApyrMx Usn4eckmx BENUYMH (daBrneHnsl, BNaxkHOCTW, pacxoaa,
YPOBHA WU T.N.) B OOHOW TOYKE C MOMOLLUbK CTaHAAPTHbIX AATYMKOB, MOAKMHYaEMbIX K
yHVBepcanbHoMy Bxogy npuéopa;

—  ckopocTHble nameperust (0,1 cek) ¢ UCNOoNb30BaHWEM YHUDPULMPOBAHHbIX AaTYMKOB TOKa Unu
HanpspKeHus;

—  perynvpoBaHve U3mepsieMoin BEMUYUHBI NO ABYXNO3ULUOHHOMY (PENENHOMY) 3aKOHY;

—  oTobpaxeHue TeKyllero U3MepeHuWsl Ha BCTPOEHHOM CBETOAMOOHOM  LMdpPOBOM
VHAMKaTOpE;

—  (opmupoBaHue BbIXogHOro Toka 4...20 MA unu Hanpsixerus 0...10 B gns perncrpaumm mnm
yrpaBneHnss UCMOMNHUTENbHbIMU  MeXaHuamamum no [1-3akoHy (Npu wMcnonb3oBaHUKM B
Ka4yecTBe BbIXOAQHOrO yCTpoicTBa umgpo-aHanorosoro npeobpasosatens (LIAM)).



2 TexHU4YecKue XapaKTepnucTtukn n ycnoBus akcnnyataumm

2.1 TexHUYecKkune xapaKTepucTuku npubopa

OCHOBHblE TEXHUYECKME XapaKTepuCTVKN Npubopa npueeaeHs! B Tabnuuax 2.1+2.3.

Tabnuua 2.1 — XapaKktepucTtuku npuéopa

HaumeHoBaHue

3HaveHune

HanpsikeHue nutaHus:

90...264 B nepemeHHoOro
TOKa (HOMUHanbHoe
HanpshkeHne 220 B)

yactotomn 47...63Ny nnn

20...375 B nocTostHHOro
TOKa (HOMWMHanbHoe

HanpsbkeHue 24 B)

[MoTpebnsiemas mowHoCTh, BT, He Gonee 10
HanpsipkeHne BCTPOEHHOIO UCTOYHMKA MUTaHWSA NOCTOSIHHOIO Toka, B 24+24
MakcnmanbHO AOMYCTUMbIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHWs, MA 50
KonunuectBo kaHanos 1
Bpewms onpoca Bxoaa:
TEpPMOMETPbI CONPOTUBIEHNS, CeK, He Bonee 0,8
TepMoareKkTpuyeckme npeobpasoBartenu, cek, He bonee 0,4
YHUULMPOBAHHbIE CUIHATbI MOCTOSIHHOMO HaMPSPKEHNS U TOKa,
cek, He bonee 0,2




MpogomkeHne Tabnuubl 2.1

HanmeHoBaHue 3HauyeHue

lMpenen oCHOBHOM NpUBEAEHHOW NOrpeLLHOCTN MPU U3MEPEHNN:

TEepPMO3neKTpuyeckumm npeobpasosatenamu, % 0,5

TepMoMeTpamu CONPOTUBMEHMS, YHUPULIMPOBAHHBIMW CUrHanamm

NOCTOSIHHOIO HanpshKeHUsi U Toka, NupomeTpamu, % +0,25
CreneHb 3awwuThl kKopryca

HacTeHHbI H P44

wmTosble W1, W11 v L2 (co cTopoHbI NMULIEBOW NaHenu) IP54

IP20

DIN-peeyHbIvi [] (CO CTOPOHbI NNLIEBOV NaHemNm)

[abapuTHble pa3mepsbl npubopa:
HacTeHHbIN H, Mm
wutoson W1, mm
wwmTtoson W11, Mm
wwmtoson W2, mm
DIN-peeyHbin [, MM

(130x105x65) + 1
(96x96x65) * 1
(96x96x47) + 1
(96x48x110) * 1
(90x72x58) + 1

Macca npubopa, kr, He 6onee

0,5

CpefHuii cpok cnyx6bl, net
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Tabnuua 2.2 — MCHOHb3yeMbIe Ha BXoAge curHanbl NOCTOAHHOIO TOKa U HanpsXeHus

3 Mpenen

HayeHWe eAVHULbI o

H Ounana3soH OCHOBHOM
avmeHoOBaHue = o MnagLwero .

n3mepeHun, % aspaga, e, Nam npuBeAEeHHOW
pasp T i norpewHocTn, %
CurHan nocTosiHHOro HanpsiXXeHus
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumpoBaHHble curHansi no NOCT 26.011-80

0..1B 0...100 01,10

0..5MA 0...100 0,1;1,0 +0,25

0...20 MA 0...100 01,10

4...20 MA 0...100 0,1;1,0

MpumeyaHue — MakcumanbHO BO3MOXHbIM  AManasoH wuHaukauum oT -999 pgo  9999. [pu
MHOVUMPYEMbIX 3HavyeHusx Bbilwe 999,9 n Hwxe MuHyc 199,9 ueHa eavHuubl Mragwero paspsga
paBHa 1.




Ta6bnuua 2.3 — Ucnonb3yeMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4MKKN)

3HayeHue Mpepnen
HanmeHoBaHMe J:l,wana\:atfu° eAVHULbI OCHOBHOM
u3mepeHun, °C MnaaLuero npuBeAeHHON
paspsga, °C 2 norpewHocTy, %
TepmomeTpbl conpotuBneduns no FOCT P 8.625-2006 nnu 'refmonpeOGpasoBa'renu
conpoTueneHus no FOCT 6651-2009 ¥
Cu 50 (21)=0,00426 °C ) —-50...+200 0,1
50M (0=0,00428 °C ) —180...+200 0,1;1,0
Pt 50 (¢=0,00385 °C ) —200...+850 0,1;1,0
500 (¢=0,00391 °C '1) —200...+850 0,1;1,0
Cu 100 (0=0,00426 °C '1) -50...+200 0,1
100M (=0,00428 °C '1) -180...+200 0,1;1,0
Pt 100 (¢=0,00385 °C ™) —200...+850 0,1;1,0
100M (¢=0,00391 °C ™) —200...+850 0,1;1,0 +0.25
Ni 100 (2=0,00617 °C ™ —60...+180 0,1 -
Pt 500 (¢:=0,00385 °C ™) —200...+850 0,1;1,0
5000 (0=0,00391 °C %) —200...+850 0,1;1,0
Cu 500 (a=0,00426 °C ™) -50...+200 0,1
500M (a:=0,00428 °C™) —180...+200 0,1;1,0
Ni500 (¢=0,00617 °C ™) —60...+180 0,1
Cu 1000 (¢:=0,00426 °C™) -50...+200 0,1
1000M (2=0,00428 °C '1) —180...+200 0,1;1,0
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MpogomkeHune Tabnuubl 2.3

3HauyeHue Mpepnen
HaumeHoBaHMe OwuanasoH eauHUUbI OCHOBHOM
n3mepeHun, °C mnaglero npuBeAeHHOMN
paspsga, °C 2 norpewHocTy, %
Pt 1000 (¢.=0,00385 °C ™) —200...+850 0,1;1,0
10000 («=0,00391 °C '1) —200...+850 0,1;1,0 +0,25
Ni 1000 (2=0,00617 °C ™) —60...+180 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001

TXK (L) —200...+800 01,10
KK (3) —200...+1200 0,1;1,0
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
NN (S) —50...+1750 0,1;1,0 +05
Tnn (R) —50...+1750 0,1;10 (+6 2’5) 2
TMNP (B) +200...+1800 0,1;1,0 -
TBP (A-1) 0...+2500 01,10
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) —250...+400 01,10
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OKoH4YaHue Tabnuubl 2.3

HaumeHoBaHue

OwuanasoH
n3mepeHun, °C

3HauyeHue

eaAVHULbI

mMnagLwero
paspsga, °C 2

Mpeaen
OCHOBHOM
npuBeAEeHHOW
norpewHocTun, %

MupomeTpbl cymmapHoro usnyyenus no FOCT 10627-71

PK-15 400...1500 0,1;1,0 +0,25
PK-20 600...2000 0,1;1,0 +0,25
PC-20 900...2000 01,10 +0,25
MpumeyaHunsa

1 TemnepaTypHbin  KO3(UUMEHT TepMOMeTpa COMPOTMBMAEHUST — OTHOLUEHME pPasHuLbI

COMPOTUBNEHNI AaTunka, U3MepeHHblx npu Temnepatype 100 n 0 °C, Kk ero conpoTUBMEHWIO,
nameperHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrreHHoe [0 NATOro 3Haka nocne 3ansiTon.

2)

N pasHa 1 °C.

npu Temnepatype Bbiwe 999,9 n Hwke muHyc 199,9 °C ueHa eguHuubl MNagwero paspsiga

AonyckaeTtca npuMmeHeHne HeCctaHOapTU3OBaHHOINoO MeaHoro TepMmomMmeTpa ConpoTuBrieHusa C

Ro =53 OM o =0,00426 °C ' 1 gnanasoHom nsmepeHuii oT MuHyc 50 Ao 180 °C.

4)
5)

OCHOBHas npueBegeHHasa norpeLuH

ocTb 6e3 KXC.

npegHasHa4eHbl ANng Ucnonb3oBaHUA B CTpaHax CHI

6)

noakn4yeHne NnMpomMeTpoB B COOTBETCTBUU C PUCYHKOM b.10

npmnbopsl, paboTatowme ¢ Tepmonpeobpasosatensmu conpotmenenns ¢ HCX no MOCT 6651,
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2.2 YcnoBusa akcnnyaTtauum npubopa

[Mo ycTomumBOCTM K MEXaHW4eCKMM BO3AENCTBUSAM MpW aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHeHus N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KNMMAaTU4ECKMM BO3AEWCTBMSIM MPWU JKCMnyaTauum npubop cooTBETCTBYeT
rpynne ucnonHeHus B4 no FTOCT P 52931-2008.

Mpwn aTom npnbop aKkcnnyaTpyeTca Npu CNeayoLLMX YCIOBUSIX:

3aKpbITble B3pbIBOGE30MNaCHbIE NOMELLEHNS 6€3 arpeCCUMBHbLIX MAPOB U ra3os.;

TemnepaTtypa okpyxatoLiero Bozayxa oT MuHyc 20 go +50 °C;

BEPXHU Npeen OTHOCUTENbHOWN BNaXHOCTM Bo3ayxa: He 6onee 80 % npu +35 °C un bonee
HM3KUX TemnepaTtypax 6e3 KoHAeHcaumn Bnarw;

aTmocdepHoe gaeneHue ot 84 go 106,7 kla.

MpumeyaHue — TpeboBaHna B YacTU BHELWHWX BO34ENCTBYIOWMX (DaKTOPOB SABMASIOTCA
obs3aTenbHLIMK, Kak OTHocALMecs K TpebosaHuam 6esonacHocTu.
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3 YcTpowncTBo n pabota npubopa

3.1 MpuHuUMn gencrTBuA

CTpykTypHasi cxema npubopa npuBegeHa Ha pucyHke 3.1.

TPM1 6nox 06paboTkn gaHHbIX
exop 1 = I— ____________________ i 1 B
.| YHMBEDCRIIbHBIA| | | uupposoia| | BoMCIMTENb N BoixoA 1 &
/ BX0[1 ™1 dwp Kﬁaﬁggmom Jy : BY 5
DATYNK I ——— N —— a
Y
annn
L.l

PucyHok 3.1 — CTpykTypHas cxema npubopa

Mpnbop comepxuT KaHanm YHMBEpPCAnbHOrO BXOA4A AN NOAKMIOYEHWS  MEepPBUYHBIX
npeobpasoBateneii (A4aTymkoB), Onok 00paboOTKM [AaHHbIX, YeTblpexpas3psaHbIi CBETOANOAHLIN
undppoBon nHAukKaTop M BbixogHoe ycTpouncTteo (BY), npeaHasHavyeHHoe ONS ynpaBrieHWsi BHELUHUM
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obopyaoBaHnem. briok obpaboTku AaHHbIX BKntoyaeT B cebs undpoBon unbTp, BbIMUCIUTEND
KBagpaTHOro KOpHS 1 rornyeckoe yctpouncteo (JTY).

Jlornyeckoe yCTPOWCTBO B COOTBETCTBMW C  3anporpamMMpoBaHHLIMKW  MOMb3oBaTeNnem
yHKUMOHaNbHLIMU NapameTpamy hopMUpyeT curHansl ynpaBneHns BbIXOAHBIM yCTporicTBoM. BY B
3aBMCUMOCTU OT MoauduKaumum npubopa MoxeT OblTb AWCKPETHOrO MMM aHanorosoro Tuna (Cm.
n. 3.2.4).

3.1.1 UudpoBas dunbTpaums n KOppeKkLnsa n3MmepeHumn
3.1.1.1 UudpoBas punbTpaumus MuamepeHumn

[ns ocnabneHus BAUSIHWS BHELLUHUX UMMYJSIbCHBIX MOMEX Ha 3KCniyaTalMoHHbIE XapaKTepucTuku
npu6opa B nporpaMmy ero paboTbl BBeAEHa LUndpoBas hunbTpauums pedynbTaToB U3MEPEHUIA.
dunbTpaums ocyllecTBrnseTCs B ABa 3Tana.

Ha nepBom 3Ttane dunbTpauMm 13 TeKyWMUX U3MEPEHUN BXOAHbIX MNapameTpoB
OTMILTPOBLIBAIOTCA 3HAYEHNS, MMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[ina aToro npubop BblYMCNSET Pa3HOCTL Mexdy peaynbTaTamMmu U3MEpPEHWUI BXOLHOW BEMUYUHBI,
BbINOMHEHHbIX B ABYX MOCMEOHUX LMKNax onpoca, M CpaBHUBAeT ee C 3aAaHHbIM 3HayYeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOWU3BOAMTCH MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel unbTpa yaBamBaeTcsi. B crnyyae noaTBEpXAEHWS HOBOrO  3HauyeHust  unbTp
nepectpansaetcs (T.e. nonoca dunbTpa yMeHbLUAeTCA [0 MCXOOHOW) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepPSeMON BENUYMHBI. Takol anroputm no3sonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€AMHUYHBIX MMMYNbCHBIX M KOMMYTaLMOHHBIX MOMEX, BO3HUKAIOLWMX Ha npou3BofdcTee Npu paboTe
CUNoBoro obopyaoBaHus.
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Monoca dunbTpa 3agaetcs B eAuHULAX M3MepSieMOi Benu4YMHbl napameTpom bl-8 (cm.
[Mpunoxexwve B).

CrnegyeT umeTb B BWAy, YTO YeM MeHblue 3Ha4yeHue nomnocbl unbTpa, TeMm nydle
NMOMEXO03aLUMLLEHHOCTb U3MEPUTENbHOTO KaHana, HO npu 3TOM (M3-32 BO3MOXHbIX MOBTOPHbIX
N3MEpPEHUn) Xyxe peakuusi npubopa Ha ObICTpoe akTuyeckoe M3MeHeHue BXOLHOrO napameTpa.
Moatomy npu 3agaaHvu nomnockl unNbTpa CrneayeT yYnTbiBaTb MakCMMarbHY0 CKOPOCTb M3MEHEHWUS
KOHTPONMPYEMOW BENWNYMHBI, @ TakKe YCTAHOBIIEHHYIO ANS WCMOMb3yeMOoro AaTymka NepuoanyHoOCTb
onpoca.

Mpn HeobxognmoctTn UNbLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYMEBOro 3HaveHus
napametpa b1-8.

Ha BTOpOM 3Tane ¢hmnbTpaumum ocyLlecTBNseTCcs crinaxvsaHue (GemndupoBaHne) curHana c
Lenblo YCTPaHEHUS LUYMOBBIX COCTaBMSOLLMX.

OCHOBHOI XxapaKTepUCTMKOW Crraxusaiolero unbTpa SBMASETCH «MNOCTOSIHHasi BpPeMeHU
dunbTpa» — UHTEpBan, B TeYeHWe KOTOPOro M3MeHeHWe BbIXOAHOro curHana cunbTpa gocturaet
0,63 OT M3MeHeHns BXOAHOro curHana.

MocTosiHHas BpemeHn unbTpa 3agaeTcsa B CekyHaax napametpom b1-9.

CrnepyeT MOMHWTb, YTO YBENWYEHUE 3HAYeHUsi MOCTOSIHHOW BpeMeHn unbTpa ynyywaet
NOMEXO03aLUMLLIEHHOCTb KaHarna M3MepeHnsi, HO OQHOBPEMEHHO YBENUYNBAET €70 UHEPLMOHHOCTD, T.€.
peakuusi npmbopa Ha BbICTPble M3MEHEHNS BXOAHON BENNYMHbBI 3aMeansaeTcs.

Mpn HeobxognmoctTn UIbLTP MOXET OblTb OTKMOYEH YCTAHOBKOW HYMEBOro 3HaveHus
napametpa b1-9.
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BpemeHHble aguarpammbl  paboTbl  LMPOBBIX  DUNBTPOB
npeAcTaBneHbl Ha pucyHke 3.2.

3.1.1.2 Koppekuus usameputenbHON XapakTepUCTUKN
AaT4YNKOB

Ona ycTpaHeHust HauanbHOW MOrpewwHocTn npeobpasosaHust
BXOAHbIX CUTHAMOB W MOTPELUHOCTEN, BHOCUMbIX COEANHUTESbHBIMM
npoBoAamu, W3MepeHHble U OTUNLTPOBaHHbIe  MpUMGOpPOM
3HayeHuss MoryT  OblTb  OTKOPPEKTUPOBaHbI.  [lorpelHocTv
BbISIBMAOTCA NpW NPOBEAEHWUN METPONOMMYECKUX WCTIbITaHUA 1
YCTpaHSIOTCA MyTeM BBOAA KOPPEKTUPYIOLUMX 3HaYeHuin. B npubope
eCcTb [Ba TWMA KOPPEKUMW, C MOMOLUbI0  KOTOPbIX MOXHO
OCYLLECTBNSATb CABUI U MW3MEHEHWE HaKoHa W3MepUTENbHOM
XapaKTepUCTUKM.

CaBur XapaKTepucTUKu ocyLlecTBnsieTca nytem
npubaBneHns K W3MEpPEHHOW BENUYMHE 3HaYeHusl, 3aaaHHoro
napametpom bl-1 (cm. [MpunoxeHve B). 3HayeHuss cpapura
XapakTepucTukM [aTyvka 3ajalTca B eauHMUax U3MepeHus
HM3NYECKON BENMYUHBI U CRYXKaT ANt KOMNEeHCaLUn NorpeLLHOCTEN,
BHOCUMbIX ~ COMPOTUBMEHUAMW  MOABOASALMX  MPOBOAOB  (Npwu
COMPOTUBIIEHUSI MO [OBYXNPOBOAHOW CXEME), a Takke npu
OTKITOHEHWUMW Yy TEPMOMETPa CONPOTUBIEHUS 3HAaYeHUs Ro.
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Mpumep coBura n3mMepuTENbHON XapakTepuUcTUKK rpacmyeckn npeacTaBneH Ha pucyHke 3.3.

M3meHeHue HaKNOHa XapaKTepPUCTUKMU OCYLLECTBISIETCS MYyTEM YMHOXEHUS U3MEpPEHHON (M
CKOPPEKTUPOBAHHON «CABUIOM», €CNN 3Ta KOppeKuus Heobxoauma) BenuyuHbl Ha MomnpaBOYHbIN
koadbpmLMEHT B, 3HaYeHe KOToporo 3agaeTcsl napameTpom b1-2

[aHHbIl BUO KOPPEKUMM UCMONb3YeTCsl, Kak NpaBuIo, s KOMNeHcauuy norpeLiHocTen cammx
AaTtunkoB (HampuMep, NPV OTKIOHEHUMW Y TEpPMOMETPOB COMPOTMBIIEHUS MapameTpa o OT
CTaHOApPTHOrO  3HAYEHWs)) WNU  MOrPELUHOCTEN, CBSA3aHHbIX C  pa3bpocoM  COMpOTUBIEHWUN
LUYHTMPYIOLWMX pe3nuctopoB (npu paboTe ¢ npeobpasoBaTensiMv, BbIXOAHLIM CUFHANoOM KOTOPbIX
ABMAETCH TOK).

3HayeHve nonpaBoYHOro koaddumumneHTa B 3agaeTcs B 6e3pa3mepHbIX eAnHMLAX B AManasoHe
o1 0,900 o 1,100 1 nepen ycTaHOBKOW MOXeT ObITb onpeaeneHo no dopmyne:

B = NdpakT / Munsm, (3.1)

rae B — 3HaveHne nonpaBoYHOro KO3 dMLMEHTa, yCTaHaBNMBAEMOro napameTpom;

MdpakT — hakTnyeckoe 3Ha4YeHne KOHTPONMPYEMOW BXOAHOW BEMNUYUHBI;

Mn3m — n3amepeHHoe NpubOpPOM 3HaAYEHME TON XKe BEMUYMHBI.

MpyMep V3MeHeHWs HakrnoHa M3MepUTENbHOW XapaKTePUCTUKM rpadmyeckn npeactaBfieH Ha
pucyHke 3.4.
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PucyHok 3.3 — Koppekuusa «Casur PucyHok 3.4 — Koppekuusa «HaknoH

XapaKTepPUCTUKU» XapaKTe PUCTUKMN»

OnpefennTb Heo6XOAMMOCTb BBEAEHWS MOMPaBOYHOTO KO3(ULMEHTA MOXHO, W3MepuB
MakcuMaribHoe unu 6rnskoe k HeMy 3HauyeHue napameTpa, rae OTKIOHEHUE HaKoHa U3MepUTENbHO
XapaKTepucTMKn Hanbonee 3ameTHO.

BHUMAHMUE! 3apaHve KOPpeKTUPYIOLWUX 3HAYEHWUIN, OTIMYaloWMXCA OT 3aBOACKUX YCTaHOBOK
(b1-1 = 0.0 u bl-2 = 1.000), usmeHsieT CTaHOAPTHblE METPOSIOrMYECKNE XapaKTePUCTUKU
npubopa M [OMKHO NPOU3BOAUTLCA TOMBKO B TeXHWYEeCKM OOOCHOBaHHbIX —Cryvasx

KBaJ’WICbI/ILWIpOBaHHbIMI/I cneunanunctamu.
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3.1.2 BbluucneHue KBaApaTHOro KOpHA C y4eTOM HacTpoek MaCLUTaGI/IpOBaHVIFl

Ona paGoTbl C YHUMLMPOBAHHBIMK [ATyMKamKi, CUTHan KOTOpbIX MpOMopLyoHaneH kKeagparty
M3MepsieMOI BEMMUMHBI (JaTYMKM Pacxoda >KMOKOCTU Unu rasa), B npubopax MCrornb3yeTcs MporpaMMHbIi
MOZyfb BbIYMCIIMTENA KBAOpaTHOrO KOPHA. [N BKMOYEHUSA/BLIKMIOYEHUS BbIMMCIIUTENS HEOBXOAMMO
YCTaHOBUTL COOTBETCTBYHOLLEE 3HaYeHWe napameTpa b1-3 (cm. MpunoxeHue B).

BbluncrieHne KBagpaTHOrO KOPHS, C YY4€TOM HAacTpoeK MaclwTabupoBaHus, mnocregytolas
BblAaya curHana Ha vHamkauuio u JTY npoucxoauT no crneaytoluein gpopmyne:

T=n,+J/7,(n,-n,), (3.2)
roe M, — 3agaHHoe nonb3oBaTeneM HWKHee 3HaYeHWe rpaHuubl AnanasoHa
namepenus (b1-5);
M. - 3agaHHoe nonb3oBaTeneM BepxHee 3Ha4YeHue rpaHuubl AuanasoHa
namepenus (b1-6);
Ix —  3HayeHMe curHamna c gatyuka B OTHOCUTENbHbIX eguHuuax ot 0,000

0o 1,000.
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3.2 YctpoucTtBo npubopa

3.2.1 KoHcTpykumsa npubopa

MpnBop KOHCTPYKTMBHO BbLIMOMHEH B MMACTMaccoBOM Kopryce, MNpefHa3Ha4YeHHOM Ans
LLIMTOBOrO, HACTEHHOTO KpenneHus unu kpenneHns Ha DIN-peliky. Ockusbl KOPMYCoB € rabapuUTHbIMU U
YCTaHOBOYHbIMU pa3Mepamu npueeaeHbl B MpunoxeHun A.

[na yctaHoBkn npubopa B LWMT B KOMMIIEKTe MpuraraloTcs KpenexHble anemeHTbl. [OAns
ycTaHoBku npnbopa Ha DIN-peliky nMeeTcsa cneumanbHas 3allenka, BXxoasias B KOMNNekT npubopa.

KneMMHVK Onsi NOACOeAMHEHWUS BHELLHUX CBS3el (AaTuuMKoB W Lenei nutaHus) y npubopos
LLIMTOBOrO KPenmneHns HaxoauTcs Ha 3afHel cTeHke. B npubopax HacTEHHOro KpenneHust KneMmMHUK
pacnonoxeH nog BepxHen KpbilwkowW. B oTBepcTMsax noaBoda BHELUHMX CBSI3EW YCTaHOBMEHbI
pesvHoBble ynnoTHuTenu. B npubopax ¢ kpenneHvem kopnyca Ha DIN-peliky KnemMMHUKM
pacnonoxeHbl Ha OOKOBbIX CTOPOHax npubopa.

Ha pucyHke 3.5, a npvBedeH BHELWHWA BWA nuUEBbIX MaHenei npubopa AnNs KOpPMycoB
HacTeHHoro H u wutoBoro kpennexus W1, Ha pucyHke 3.5, 6 — wutoBoro W2, Ha pucyHke 3.5, 8 —
kpennenus Ha DIN-pewiky [1, Ha pucyHke 3.5, 2 — wutosoro W11,
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Ha nuueBol naHeny pacnonoXeHbl 3NeMeHTbI YNPaBeHNs U UHAMKALUN.

YeTblpexpaspsagHbii LMGPOBOM MHAMKATOP, MNpefHa3HayeHHbIN Ois OTOOpaxeHus 3HauYeHui
n3MepsieMbIX BENUYMH U hyHKLMOHanNbHbIX MapameTpoB npubopa.

YeTblpe cBeTOAMOAA KPACHOTO CBEYEHUSI CUTHANMU3npYHT O PasfUYHbIX pexumax paboTb:

cBeToamoa «K» curHanmsmpyeT o BKMIOYEHUN BbIXOAHOMO YCTPOMCTBA,;

csetogmop «T» CUrHanMU3MpyeT O BKIIOYEHHOM pEXUMEe BBOAA 3HAYEHWUS YCTaBKM
perynupyemMon BenuymHbl;

cBeTtoamop «A» cuUrHanuavpyeT O BKIIOYEHHOM pexuMme BBOAA 3Ha4YeHUst ructepesuca
KomnapaTopa unu nonockl NponopumoHansHocTy MN-perynatopa;

cBeToauopd  «l» curHanuavpyetT O BbIBOAE Ha WHOWKALUMIO TEKyLIero W3MepeHus
(HenpepbiBHas 3acBeTka) u 06 aBapumn Mo BXoAy (MuratoLlas 3acBeTka).

NPOT.
KHonka Ij npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUPOBAHUE, a Takke ons sanvcu
HOBBbIX YCTAHOBIEHHBIX 3HA4YEHWI B 3HEProHE3aBUCKMYIO NaMATb Npubopa.

N
KHonka E npegHasHayeHa Ans:

NpoCMOTpa 3aAaHHOro 3HaveHusl yctasku JTY;

Bbl60pa nporpaMMmpyemMoro napameTpa MU yBenndyeHusa ero 3Ha4deHus. Mpu yaoep>XaHun
KHOMKU CKOPOCTb U3MEHEHNA BO3pacTaeT.

A
KHonka E npegHasHayeHa ons:

Bbl60pa nporpaMmmMupyemMoro napameTpa U ymMeHbLUeHUA ero 3Ha4deHuda. Mpu yaepxaHuu
KHOMKK CKOPOCTb USMEHEHUA BO3pacTaeT.
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3.2.2 BxoaHble ycTporcTBa

BxogHoe nsmeputensHoe yCTPOMCTBO B Npubope SIBNSIeTCS yHUBEpPCaribHbIM, T.e. K HeMy MOXHO
nogknoyate nobble nepBuyHbIE Npeobpas3oBaTenu (OaTynkuM) U3 NepeuncreHHbix B Tabnuue 2.2.
Ko Bxogy npubopa MOXHO NOAKMOYUTL OAHOBPEMEHHO OAMH AATUUK.

B kayecTBe 4aTYMKOB MOTYT ObITb UCMOSIb30BaAHbI:

—  TEepMOMETpPbl CONPOTUBEHUS;

—  npeobpasoBaTeniv TEpMO3NEKTPUYECKHUE;

—  aKTMBHble npeoGpasoBaTeny C BbIXOAHLIM aHarioroBbiIM CUrHanoM B BuAE MOCTOSIHHOTO

HanpshKeHUs: UK TOKa;
NMPOMETPbI CYMMapPHOTO U3NYyYeHUs.

AKTVIBHbIe npeobpasoBaTtenu C BbIXOAHLIM aHANOroBblM CUrHanoM B BuAe MOCTOSIHHOMO
HanpskeHus (-50..50 mB, 0..1B) wunu Toka (0..5MmA, 0..20MmA, 4..20mA) wmoryT ObITb
MCnonb3oBaHbl AN U3MEPEHUs Kak TemnepaTypbl, Tak U ApYrux (hU3MYECKMX BENIMYMH: OaBMeHus,
pacxopa, YPOoBHS U T. M.

3.2.2.1 MopknovyeHne TEPMOMETPOB CONMPOTUBIIEHUSA

Pabota pgaT4yMkOB OCHOBaHa Ha TemnepaTypHOM  3aBUCMMOCTU  3NIEKTPUYECKOro
CONpOTMBIIEHUS MeTanmnoB. [atumMk n3n4eckn BbIMOSIHEH B BUAE KaTyLIKM U3 TOHKOW MeLHOW wunu
NnaTMHOBOM MPOBOJSIOKM HA Kapkace M3 M3OMSILUMOHHOrO MaTepuana, 3aki4YeHHOW B 3alUMTHYHO
rmnb3y. TepMOMETPbI CONPOTMBIIEHUS] XapaKTepU3yloTCa ABYMsI napaMeTpamu: Ry — conpoTuBneHnem
patynka npy 0°C M A — OTHOLEHMEM pasHULbl COMPOTUBIMEHWUMA [aTyvka, W3MEPEHHbIX MNpu
Temnepatype 100 n 0 °C, k ero conpoTuBneHuto, namepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.
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B npubopax ucnonb3yetcs TpexnpoBogHasi cxeMa MoAKIoYeHUs
TEPMOMETPOB conpoTueneHns. K ogHoMy 13 BbIBOJOB TepMopesucTopa
R: nogcoeauHsitoTea ABa npoBoAa, a TpPeTuii NoAKINYaeTcs K Apyromy R
BbIBOAY R; (pucyHok 3.6, Hymepauusi KOHTaKTOB npueedeHa B | ©
Mpunoxennn b (Tabnvua b.1)). Takasi cxema nossonseT
CKOMMEHCMPOBaTb COMPOTUBIIEHNE COEAUHUTENbHBIX MpPoBoAoB. [pu
3TOM Heobxogumo cobrnogaTb yCrnoBME paBeEHCTBA COMPOTUBMEHWI
BCEX Tpex NpoBOAOB. PucyHok 3.6

TepmoMeTpbl CONPOTVMBAEHUSA MOTYT MOAKNoYaTbecs K npudopy ¢
MCMONb30BaHMEM OBYXNPOBOAHOW NIMHWM, HO MPU 3TOM OTCYTCTBYET KOMMEHCaUMs Npu U3MeHeHWK
COMPOTUBIEHNS COEAUHUTENBHBLIX NPOBOAOB. [ToaToMy GyaeT HabnogaTbCcst HEKOTOpasi 3aBUCMMOCTb
nokasaHui npubopa oT konebaHui TemnepaTypbl NpoBoAdoB. B cryvae uvcnonb3oBaHus
[OBYXMPOBOAHON NWUHWM ANS KOMMEHcaUMN NapasuTtHOro ConpoTUBIIEHNS MPOBOAOB HEO6GX0AMMO Npu
NOAroToBKe nNpubopa Kk paboTe BbINOMHUTL AENCTBUS, YKa3aHHble B MpunoxeHuu I

3.2.2.2 MopknoveHne TEPMOINEKTPUYECKNX

npeobpasoBarenem

TepmoanekTpuyeckuin npeobpasoBaTenb (Tepmonapa) COCTOMUT  pasoui Brog X-1
M3 [OBYX COEOWHEHHbIX Ha OAHOM W3 KOHLOB MNPOBOAHWKOB, ™™ + Broa X2
N3roTOBIIEHHBIX K] MeTansos, obnaparoLmx pasHbiMK ¢ [
TEPMOINEKTPUYECKUMU cBoOWCTBaMW. CoepviHeHHble KOHLbI, Bxon X-3
Ha3blBaeMble «paboymm crnaem», OnyckaloT B U3MepsieMytlo cpeay, a o = /l
CBOOOAHbIE KOHLbI («XOMOAHBIA cnar») Tepmonapbl MOAKMHYAT KO mwom"”
Bxody npubopa (pucyHOK 3.7, Hymepauus KOHTaKTOB npuBefeHa B

PucyHok 3.7

Mpunoxenun B (Tabnuua B.1)). Ecnu Temnepatypbl «paboyero» u
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«XOIOJAHOro CnaeB» pas3nuyHbl, TO TepMonapa BbipabaTbiBaeT Tepmo3[C, koTopas 1M nogaeTcs Ha
nsmepuTernb.

Mockonbky TepmMo3AC 3aBUCMT OT pPa3HOCTM TemnepaTyp ABYX CrMaeB Tepmonapbl, TO Ans
NOMyYeHNst KOPPEKTHbIX MoKasaHuii HeobxoAaMMOo 3HaTb TemmnepaTypy «XONnogHoro cnas» (ee
cBOBOAHBIX KOHLIOB), YTOGbI CKOMMEHCUPOBATL €€ B AaNbHENLLINX BbIYUCTIEHMUSIX.

B npubopax npenycMoTpeHa cxema aBTOMaTU4eCKON KOMMeHcaumu TemnepaTypbl CBOGOAHbLIX
KOHLOB Tepmonapbl. [aTuMk TemnepaTypbl «XOJIOAHOTO Cnasi» YCTAHOBIMEH psiooM  C
npucoeanHNUTENbHBLIM KITEMMHUKOM.

MpumeyaHue — [1ns OTKMNIOYEHUS KOMMNEHCALMM «XOMNOAHOro cnas» Heobxoaumo eeectu koa 0
(cm. pasgen 6). KomneHcauust «xomnogHoro crnasi» OyaeT BHOBb BKMOYEHa TOMbKO Mpu
M3MEHEeHUM Kofa JaTyvKa Uiy HOBOM BKMoYeHun npubopa.

MogknioyeHne  Tepmonap Kk mpubopy  OOMKHO

rOn0exa AaTiHea
npoun3BoOANTLCA c NMOMOLLbI0 cneumnanbHbIX TPM1
KOMMEHCaLMOHHbIX (TepmMOaneKTPOAHbIX) npoBo/oB., Bron X3
M3rOTOBMEHHBIX M3 TEX e CaMblX MaTepuarnoB, 4YTO U Bon k2
TepMonapa, fpu 3ToM PekoOMeHAyeTCs NoMeLUaTs NpoBoAa B —
3alWmMTHBIN  9kpaH (pucyHok 3.8). [onyckaeTcs Takke }

MCnonb30BaTb nposoaa u3 MeTanmnos c
TEPMOIJIEKTPUYECKMMIN  XapaKTEPUCTMKaMK, KOTOpble B
aunanasoHe TemnepaTtyp 0...100 °C aHanornyHol
XapaKkTepucTMkam MaTepuarioB 3MeKTPOAOB Tepmornapbl.
Mpy  coeguHEHUM  KOMMEHCAUMOHHbLIX  MPOBOAOB  C /w
Tepmonapoin U1 npubopom Heobxoaumo  cobniogatb
NonsipHOCTb.

PucyHok 3.8
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BHUMAHME! lMpu HapylweHWn yKa3aHHbIX YCIOBWA MOFyT MMETb MECTO 3HauuTernbHble
MOrpeLIHOCTM NPU U3MEPEHUN.

3.2.2.3 MopaknoyeHne AaTYUKOB, UMEHLINX YHUDULIMPOBaHHbIW BbIXOQHOW CUrHarn Toka
WNU HanpskeHus

MHorve pgaTuukm  pasnuyuHbIX  PUNYECKUX  BENUYUH

OCHalLLieHbI HOPMUPYIOLLIMMU ns3mepuTenbHbIMU TPM1
npeobpasoBaTtensamu.  Hopmupytowme  npeobpasoBaTenu
TpaHCOPMUPYIOT CUrHanbl C NepBUYHbLIX MpeobpasosaTenen -248B
(Tepmonap, TEpPMOMETPOB COMPOTUBMIEHUS,, MaHOMETPOB, +24 B
pacxogoMepoB M Ap.) B YHU(PUUMPOBAHHBIA  CUrHan
MOCTOSIHHOrO TOKa. BenuunHa aToro Toka NexuT B CneayoLmx I Bxop X-1
aunanasoHax: ot 0 go 5, ot 0 go 20, ot 4 go 20 MA. JuanasoH
BbIXOZHOIO ToKa HOPMUPYIOLLLETO npeo6pasosarens R Bxop X-2
nponopuuoHaneH  3HayeHuro  U3NYECKON  BENWYUHBI, H
M3MepsieMoli  1aTyMKoM, W COOTBETCTBYeT  pabodemy Bxon X-3
OvanasoHy fatuuka, YKasaHHOMY B €ro  TEeXHUYeCKUX I
xapaktepuctukax. B cBssm c Tem, 4to npubop usmepsieT
TONMbKO BXOAHOE HanpshkeHue, Mpu MNOAKIOYEHUN [aTyYMKOB

PucyHok 3.9

NMOCTOSIHHOTO TOKa HEeOOXOAMMO WCMOMnb3oBaTh BXOAsLlEe B
KOMMeKTauuio HarpysoyHoe conpoTuBreHne
RH = 50,000 + 0,025 Om (cm. pucyHok 3.9 n MpunoxeHue b).

Mpy HeobXoAMMOCTU MUTaHWMA HOPMUPYIOLMX npeobpasoBaTenen, UCMONb3YIOWMUX BHELUHNE
WCTOYHWKM MUTaHUA MOCTOSAHHOTO TOKAa, MOXET MPUMEHATLCA BCTPOEHHbLIN B NpMBOp ranbBaHUYecku
M30MMPOBaHHbIV OT U3MEPUTENBHON YacTu Npubopa NCTOYHUK 24 B.
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MpumeyaHne — MakcumanbHas Harpy3oyHas CMOCOOHOCTb BCTPOEHHOrO MCTOYHMKA MUTaHWA

cocTasnset 50 MA.

CxeMa NoaKmioyeHnst K Npubopy NCTOYHMKA YHUBEPCAaNbHOIO CUrHana nocTOSHHOIO HanpsXXeHNs
npvseaeHa B NpunoxeHun b (cm. pucyHok b.11).

3.2.2.4 MopaknoYyeHne NMPOMETPOB
Cxema nogkmioyeHnss Kk npubopy NMPOMETPOB aHarnormyHa MoAkmoyeHuio Tepmonap (CMm.
pvicyHok B.9).

3.2.3 Norunyeckoe yctpounctseo JY

B npubope nmeeTcsi normdyeckoe yCTpOMUCTBO, KOTOPOE MOXeET paboTaTb B OAHOM U3 PEXMMOB:

—  YCTPOWCTBO CpaBHEHWS;

—  [-perynsTop;

-  perucTparop.

Pexum pabotbl J1IY ycTaHaBnuMBaeTcs COOTBETCTBYOLMM Kkogom B napameTpe Al-1 (cwm.
Mpunoxexune B). Mpu yctaHoBke OFF B aTom napametpe J1Y He paboTaeT, nepexoauT B COCTOSIHWE
OTKMKOYEHO. T[pu 3TOM BbIXOAHOE YCTPOWCTBO MEPEXOAUT B COCTOSIHWE, ornpeaensemoe
napametpom Al-9.

MapameTtp A1-9 onpegensieT COCTOsHWE, B KOTOPOe AOMKeH ObiTb nepesedeH Bbixod BY npu
oTKMto4eHHOM JTY, aBapuu no Bxody wunu nNpu naMeHeHun 3aHaveHu napametpos b1-0 n b1-7. B atom
crnyyae B 3aBMCMMOCTM OT 3Ha4eHWs, yCTAHOBINEHHOro B napametpe Al-9, BbIxo4 NMepeBoaMTCs B
COOTBETCTBYIOLLEE COCTOSIHME: AN AUCKpeTHoro Tuna Bbixoga — OTKMOYEHO wnu BKINKOYEHO,
Ona aHanorosoro Tuna — Tok 4 MA unu 20 MA, Hanpsixxerne 0 B nnn 10 B.
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3.2.3.1 Pexum ycTponcTBa CpaBHEHMSI

Mpu paboTe B pexume yCTpOWCTBa CpaBHEHUS
JIY pabotaeT no ogHOMy W3 MpecTaBrEHHbIX Ha
pucyHke 3.10 TUNOB NOTMKK:

TMn  normkn 1 (MpsiMOM  rucTepesumc)
NPUMEHSIETCA B Cry4ae MCrnosb30BaHus!
npubopa Ana  ynpasBneHuss  paboton
HarpeBaTens (Hanpumep, TOHa) wnu
curHanuMsauum O TOM, 4YTO 3HayeHue
TEKyLLero n3amMepeHunst Tre« MEHbLLE YCTaBKW
T. Tpu STOM BbIXOOHOE YCTPOMWCTBO,
nogknioyeHHoe Kk J1Y, nepBoHayanbHO
BKIIOYaETCA Npu 3HaYeHnaX Tre < (T — A),
BblknoyaeTca npu Trec > (T + A) M BHOBb

BKItOYaeTcs npu Tree < (T — A),
oCyLEeCTBNAA Tem cambIM
[ABYXMO3WLMOHHOE  perynuposaHne  no

yctaBke T c ructepesncom + A,

TMn norvkn 2 (oGpaTHbIi  rMcTepesunc)
NpUMeHsieTCs B Cryyae MCMonb3oBaHus
npubopa Ana  ynpasneHuss  pabotow
oxnagutens (Hanpumep, BeHTUNSTOpa)
WM curHanu3auum o MpeBbllLeHNUN
3HayeHus1 yctasku. MNpu 3ToM BbIxogHOE
YCTPOWCTBO repBoHaYyansHo
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PucyHok 3.10 — Tunbl noruku npu paéore J1Y

B peXuMe yCTPOMCTBa CpaBHeHUs!



BKIIOYaeTCs Npu 3Ha4YeHnsx Trec> (T + A), BoikntovaeTcs npu Tr< (T — A);

—  1un norukn 3 (M-obpasHas) NpMMeHsieTcst NPy UCMoNb3oBaHWUM NpMbopa ANs CUrHanuaauum
O BXOAEe KOHTPONMUPYEMOW BeNWYMHbl B 3adaHHble rpaHuubl. [lpu 3TOM BbIXOogHOE
yctponcTBo BkntovaeTcs npu (T — A) < Trec< (T + A);

—  Tvn noruku 4 (U-obpasHas) npumeHseTcs npu ncnonb3oBaHuy npubopa Ans curHanuaaumm
O BbIXOAE KOHTPONMMPYEMOW BEMUYMHBLI 3@ 3adaHHble rpaHuupbl. [pn 3ToM BbIXOAHOE
ycTponcTBo BktovaeTcs Npu Trex < (T — A) U Trec > (T + A).

3apaHne yctaeku (T) u ructepesuca (A) NpPoBOAUTCA NpW MPOrpaMMMpPOBaHUM NapameTpoB

perynupoBaHus npubopa (cMm. n. 6.2).

Ons J1Y, paboTatoLlero B pexxume yCTPONCTBA CPpaBHEHUS MOXET ObiTb 3a4aHO BPeEMS 3ai€PXKKN
BKITIOYEHMS M BpEMS 3a4epXKKu BbikMoveHus. J1Y BknovaeT vnun BbIKMOYaeT BbIXOAHOE YCTPOWCTBO,
ecnu ycrioBue, Bbi3blBalOLLEE W3MEHEHWE COCTOSIHUS,, COXpaHSIeTCsl, KaKk MUHUMYM, B TeYeHue
BpeMeHM, yCTaHOBMNEHHOro B napameTpax Al-5 n Al-6, COOTBETCTBEHHO (pucyHok 3.11).

Ona NY, paboTaioliero B pexuMe yCTPOMCTBA CpaBHEHWUS MOXeT ObiTb 334aHO MUHMManbHoe
BpeMsl yaepxXaHusi Bbixoda B 3aMkHyTom (napameTtp Al-7) un pasomkHyToMm (napametp Al-8)
coctosHuax. J1Y yaepxuBaeT BbIXOAHOE YCTPOMCTBO B COOTBETCTBYIOLIEM COCTOSHWM B TeveHune
3a[]aHHOrO B 3TUX MapameTpax BpPeMeHW, Aaxe ecnu no noruke paboTbl YCTPOWCTBA CpaBHEHUS!
TpebyeTca nepekntoyeHune (pUcyHok 3.12).
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PucyHok 3.11 — 3apaHue 3agepxeK BKIHOYEHUs/ PucyHok 3.12 — 3agaHne MMHUManbHbIX
BblkntoveHnsa BY ans tuna nornkm 1 BpeMeH yaiepkaHus BbIxoAa B 3aMKHYTOM U

Pa3OMKHYTOM COCTOSAHUAX ONA TUna JIormku 1

BHUMAHUE! B pexume ycTtpoinctBa cpaBHeHus JIY moxeT paboTtatb, ecnu B npubope
YCTaHOBIIEHO CBSI3aHHOE C HVMM BbIXOAHOE YCTPOWCTBO AUCKPETHOrO TUNa — 3NeKTPOMarHUTHoe
pene, TPaH3UCTOPHasA onTonapa, oNTOCMMUCTOP.
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3.2.3.2 Pexum M-perynatopa

Mpn pabote B pexume [l-perynatopa J1Y cpaBHMBaeT Tekywlee 3HayeHWe u3Mepsemon
BEMWYMHbI C 3a4aHHON YCTaBKOW «Tyer» M BblAaeT Ha Bbixod curHan 4...20 MA (gna BY Ttuna N) unn
0...10 B (ansa BY Tuna ¥Y), NnponopunoHanbHblii BENMYMHE OTKIOHEHMS. 30Ha MpOonopuMoHansHOCTM
(M) npu atom 3apaeTtcs napameTtpom A. BbixogHoi curHan dopmMupyetcs B COOTBETCTBUMM C
yCTaHOBMNEHHONW B napameTpe Al-1 xapakTepucTuKoW perynstopa nuvbo no  npsiMo-
npornopuuoHansHoMy (HarpeBaTtenb), nmMbo ob6paTHO-MpPOnopLUMOHaNbHOMY (OXNaauTenb) 3aKoHy
perynupoBaHus. [padukn, nosicHawwme  NpuHUMN  opMUpoBaHust ynpaensiowero Toka [1-
perynsitopa Ans 06enx xapakTepuUcTUK NpuBeaeHbl Ha pucyHke 3.13.

I:MA nzza I,MAJL

Iy |- ————— T—F—

|
| |
| |
| |
| |
| |
! |

min min

I » 1

Tor-d Tyr TyrtA t e Tier-A Ty TyrtA tc
a) NpAMo NPONOPLMOHANLHOE 6) 06paTHO NponopuUMOHANLHOE
perynupoBaHue perynupoBaHme

PucyHok 3.13 — MpuHuun cdoopmupoBaHus ynpaensitowero Toka M-perynatopa

B Tabnuue 3.1 B kayecTBe npvmepa NpuBEAEHbl 3HAYEHUS] BLIXOAHOrO TOKa ANs MNpsiMo-
nponopLuoHansHoro perynuposaHus npu yctaeke 500 °C n A = 40 °C.
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Ta6bnuua 3.1

Temnepatypa, °C

BbixogHou TOK, MA

MowHocTb perynsitopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 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

MeHee 460.0 20 100.0

BHUMAHUE! B pexume [-perynsitopa J1Y moxeT pabotaTb TOMbKO NPV YCTaHOBIIEHHOM Ha
BbIXOl€ YCTPOWCTBE aHanoroBoro Tmna.

3.2.3.3 Pexum peructpartopa

Mpu pabote B pexume pernctpatopa JIY cpaBHMBaeT NOAaHHYD Ha €ro BXOA BENUYMHY C
3afjaHHbiMM B napametpax Al-3 u Al-4 3HayeHMAMM U BblJaeT Ha COOTBETCTBYIOLLEE BbIXOAHOE
YCTPOWCTBO aHanoroBbl curHan B Buae Toka 4...20 MA, KOTOpbIi MOXHO MogaBaTb Ha camonucel
WUnNn apyroe perncrtpupyroLlee ycTponctso. MNprHumn hopMUpoBaHUst Toka permcTpauum nokasaH Ha
pucyHke 3.14. lMpu paboTe B 3TOM pexumMe HeobBXOAMMO YCTAHOBUTb HWXHWIA Npeden AvanasoHa
perucTpaumu 1 BenuM4MHy BCero gmanasoHa peructpauum ans J1Y B napametpax A1-3 u Al-4.

33




Tok perucTpaHLum A
10 =20 MA
12 mA
I min =4 MA
L perucTpaumy N Wamepennoe
(A1-4) 3HaveHue T,
HHXHWA Npegen BEPXHMA Npeaen
perucTpauMu perucTpauun
(A1-3) (A1-3+A1-4)

PucyHok 3.14 — MpuHuun hopMMpoOBaHMA TOKa perucTpaumu

BHUMAHUE! B pexume peructpatopa J1IY moxeT paboTaTb TOMbKO NpW YCTaHOBMEHHOM Ha
COOTBeTCTBYIOLLEM Bbixofde BY aHanorosoro Tuna.
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3.2.4 Tunbl BbIXOAHbLIX YCTPOUCTB

BbixogHble yCTpoMCTBa NpeAHa3HadeHbl As nepefady BbIXOOHOrO yNpaBrisioero curHana Ha
VCNOMHUTENbHbIE MEXAHWU3MbI.

Cxembl nogkntodeHns BY npueegeHsbl B Mpunoxexun b.

BY MoryT 6bITb ABYX TUMNOB: ANCKPETHBIE N aHANOroBbIE.

BHUMAHUE! BHe 3aBucumMocTM OT Tuna, 5noboe BbIXOAHOE YCTPOWCTBO ranbBaHWYECKU
M30NMPOBaHO OT U3MepuTenbHoro 6roka (3a ucknyeHnem Boixoaa T).

OuckpeTtHoe BY — anekTpomarHuTHOE pene, TpaH3MCTOpHasi onTonapa, OMNTOCUMWUCTOP —
MCMoNb3yeTcs AN yrnpaBneHus (BKMHOYEHUS/BBIKIMIOYEHUS) Harpy3kon nmbo HenocpeacTBeHHO, Nnbo
Yepes Oonee MoLUHbIE YNpaBRslOWME INEeMEHThl, Takue Kak myckaTtenu, TBepAoTerbHble pene,
TUPUCTOPbI UM CUMUCTOPBI.

OnekTpomarHutHoe pene (Bbixoa P) npegHasHayeHo ANs KOMMyTauuu CUMOBbIX Lienen
HanpsbkeHvem He 6onee 250 B 1 paboymm Tokom He Gornee 8 A.

TpaH3ucTopHass ontonapa (Bbixoa K) npumeHsieTcs, kak npaBuno, Ans ynpaeneHus
HU3KOBOMbTHLIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo usbexaHue Bbixoga n3 cTpost
TpaH3ucTopa u3-3a OOMbLIOrO TOKA CaMOWHAYKUMWM napannenbHo 0OMOTKe BHeLHero pene
Heobxoaumo yctaHasnmeaTtb anof VD1 (cm. pucyHok b.2).

TpaH3ucTOopHbIN Koy (Bbixopd T) npegHa3HayveH ANs NpsMOro MOAKMOYEHUS K npubopy B
KayecTBe Harpysku TBepAOTeNbHOro pene (BbIXOAHOE HanpshkeHue oT 4 4o 6 B, NOCTOSIHHbIN TOK He
bonee 25 mMA).
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BHUMAHUE! MakcumanbHas onuHa coeanHUTenbHOro kabensi mexay npubopom c Bbixogom T
1 TBEPAOTENbHbIM pere He AomkHa NpeBbiwaTh 3 M.

OntocumucTtop (BbixoA C) MMeeT BHYTPEHHIOID CXeMy nepexofa Yepes HOMb U BKMOYaeTcs B
Lenb yrnpaBrneHUs MOLLHOIO CMMUCTOPa WU Napbl BCTPEYHO-NapannenbHO BKITIOYEHHbIX TUPUCTOPOB
Yepes orpaHuumsaowmii peavctop R1 (cm. pucyHok B.3). BenuumHa conpoTtuBneHus pesuctopa
onpepgensieT ToK ynpasneHus cummucTopa. HarpysoyHas cnocobHocTb Bbixofga — TOk He 6onee 50 MA
npu NepemMeHHOM HanpskeHun He bonee 250 B.

[ina npegoTBpalleHns Npobos TUPUCTOPOB U3-3a BbICOKOBOMbTHBIX CKAYKOB HaNPsSXXeHUs B CETU
K UX BbIBOAaM pekoMeHAyeTcsi nogknoyate punbtpytowyto RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabouumm napameTpam aHanornyHbl Bbixogy C wu
npegHasHaveHbl AN ynpasneHns TpexdasHon Harpyakon (CM. pucyHok b.5).

AHnanoroBoe BY npeacraBnset cobow Ludpo-aHanoroBbin npeobpasoBaTenb, MNO3BONSALMN
hopmM1poBaTb aHaNoOroBbIVi CUrHaN NOCTOSAHHOTO TOKAa UMW HanpsXKeHUs.

®dopmupoBartenb TOKOBOIO cUrHana TPM1 |
(Bbixog W) npeobpasyeT Ha akTMBHOW Harpyske RH
3HayeHne Ha Bbixoge JIY B TOKOBbIA curHan
4...20 MA (cMm. pucyHok 3.15).

Ona pabotel BY Heobxogumo wucnonb3oBaTtb
BHELWHUA WCTOYHWK MUTAHUS MOCTOSIHHOTO  TOKa.
ConpoTuBneHne Harpy3ku RH 3aBUCUT OT HanpsiKeHus
MCTOYHMKa NuTanus Un un BeibrnpaeTcsa us rpacuka (cm.
pucyHok 3.16). B Tom cnyvae, ecnu ons mn3mepeHus
TOKOBOrO CUrHarma ucnonb3yeTcs UsMepuTenbHbIN LYHT
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Rn ©n ero HOMWHaAN MeHblue
Heobxogumoro COMNPOTUBEHNSsI
Harpysku, TO ucnonb3yeTcsi
[106aBOYHbIN orpaHu4mnBaoLLnii
pesuctop Rorp, conpoTuenexHue
KOTOpOoro BbluMCsieTcs n3
COOTHOLLEHUS:

Rorp = RH — Ru

TunoBble COOTHOLWEHUS: Un =
12 B, RH = Ru = 100 Om; Un = 24
B, RH = 700 Om (Rn = 100 Owm,
Rorp = 620 Owm).

BHUMAHUE!

1. HanpshkeHue UCTOYHMKa
nuTaHus LIAM He
[OMKHO ObiTb  Gonee
30 B.

RH: OM“

1000
900
800
700
600
500
400
300
200
100

10 20 30 Up, B

PucyHok 3.16 — N'pacdhmk 3aBucumoctn RH (Un)

2. B kayecTBe BHELUHErO0 MCTOYHMKA MUTAHUS MOXET ObITb MCNONb30BaH BCTpoeHHbIVI B

npubop UCTOYHKK 24 B.

3. [JonyckaeTcsi MpUMEHEHWe pe3ncTopa C BENUYMHOW COMPOTUBIIEHMS, OTMMYaloLencs ot
paccumTaHHou! He 6onee yem Ha + 10%.

®dopmMupoBaTenb CUrHamna NocToAsHHOro HanpsikeHus (Bbixop Y) npeobpasyeT 3Ha4YeHue Ha

Boixoge [MW[0-perynsatopa B curHan

HanpshkeHuss 0...10 B. ConpotuBneHue Harpy3km R,

noaknoyaemon k LIAM, gomkHo 6biTb B AnanasoHe ot 2 Ao 10 kOm.
[ns nuTaHus BbiIxoaa BO3MOXHO MCMNOMb30BaHNe BCTPOEHHOMO UCTOYHMKA NUTaHus 24 B.
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BHUMAHUE! HanpseHne ncrovnnka nutanmsa LIAM He gomkHo npesbiwath 30 B.

Ananorosoe BY npubopa MOXHO ucnomnb3oBaTb ANs perynupoBaHus Mo [1-3akoHy. B atom
cnyyae npubop pormkeH paboTaTb COBMECTHO C 3MEKTPOHHbIM PEryrnsaTopoM MOLLHOCTM, HanpuMep,
6nokom ynpasneHusi cunosbiMu Tupuctopamu BYCT npoussoactsa MO OBEH. Cxema nogkntoyeHus
npubopa k BYCT nokasaHa Ha pucyHke 3.17.

TPM1
+Un
Buixog X-1 BYCT
LA ﬁ} Boixop X-2 —T l— 14
Boixop, X-3 15
l— 16

~Un

PucyHok 3.17
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4 Mepbl 6e3onacHoCcTU

Mo cnocoby 3awuTbl OT NOpPaXeHWUs1 3NEeKTPUYECKMM TOokoM Npubop cooTseTcTByeT knaccy Il no
[OCT 12.2.007.0-75.

Mpu akcnnyataumn, TexHUYeckoM obcnyxuBaHUM W noBepke Heobxoaumo cobnogatb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun 3kcnryaTaumu 3reKTPOYCTAaHOBOK NoTpebuTtenen» u
«[MpaBun oxpaHbl TpyAa Npu aKCnnyaTalumm aNekTpoyCTaHOBOK NOTpebutenem.

Ha OTKpbITbIX KOHTaKTax KrnemmHuka npubopa npu akcnnyaTtauuu npucyTCTBYET HanpsbkeHue
BenunynHon go 370 B, onacHoe Ans yenoBeyeckor xu3Hu. Jliobble nogkntoveHust kK npuéopy n paboThbl
Mo ero TeXHNYECKOMY OOCMY)XMBaHUIO NPOU3BOASATCS TONBKO NPY OTKITFOYEHHOM NMUTaHUM Npubopa.

He ponyckaeTca nonajaHvWe BrarM Ha KOHTaKTbl BbIXOAHOrO pa3bemMa W BHYTPEHHWe
aneKkTpoanemMeHTbl npubopa. 3anpeliaeTcss Mcrnonb3oBaHMe npubopa B arpeccuBHbIX cpedax C
coaepXaHuem B atmocdpepe KUCNOoT, LWwernoyen, macen u 1. n.

MoaknioyeHve, perynupoBka M TexobcnyxuBaHue npubopa [OKHbI NPOU3BOAUTLCS TONBbKO
KBanMuUMpoBaHHbIMU cneuuanucTamu, N3y4mBLLUMMK HacTosILLee pyKOBOACTBO MO aKCnyaTauuu.

BHUMAHME! B cBsisan ¢ HanvuMem Ha KNEMMHUKE OMacHOro Ans XXM3HW HanpskeHus npubopsbl,
M3rOTOBMIEHHbIE B KOpMycax LUTOBOrO KPEnneHusl, OOIKHbl YCTaHaBMMBaTbCsl B LUMUTax
ynpaBneHusl, 4OCTYMHbIX TONbKO KBAaNMUUMPOBaHHbLIM crieumuanucTam.

39



5 MoHTax npnbéopa Ha 06bEeKTe U1 NOAroTOBKA K paboTte

B pa3gene onnucbiBakTCA MOHTaX, KpenneHne n nogknoyeHne np|/|60pa.

5.1 MoHTax npubopa

YcTaHOoBKa NpMOOPOB HACTEHHOrO UCMOJTHEHUA

1. 3akpenuTb KpOHWTEWH Tpems BuHTamum M4 x 20 Ha
NOBEPXHOCTW, NpeAHa3HaYeHHOW [ANns yCTaHOBKM npubopa (cm.
MpwunoxeHne A n pucyHok 5.1, a).

MpumeyaHue — BUHTbI 4N KpenneHus KPoHLUTENHa He BXOAST

B KOMMMEKT NOCTaBKM.

2. 3auenuTb KpenexHblil Yyronok Ha 3agHen cTeHke npubopa 3a -
BEPXHIOK KPOMKY KpPOHLITEWHA (pucyHok 5.1, 6) N

3. TpukpennTb NpuGOP K KPOHLITENHY BWHTOM M4 x 35 u3 g
KOMIMSIeKTa NOCTaBkM (PUCYHOK 5.1, 8).

PucyHok 5.1 — MoHTax npubopa
HacTeHHOro UCMONHeHUsA
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YcTaHoBKa NpMOOpPOB LWMTOBOIO UCNOSTHEHUS

1. MoarotoBUTb Ha WWUTE yMpaBneHWs MecTo Ansd
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2. YctaHOoBMTb npubop Ha WwuTe  ynpaeneHus,
MCMonb3ys [Ans ero KpenneHWs MOHTaXHble SMeMeHThbI,
BXOASLUME B KOMMNMEKT nocTasku npubopa.

3. BcraButb npubop B cneumanbHO MOArOTOBREHHOE
OoTBEpCTVEe Ha NMueBoN nNaHenwu wmta (cMm. MNpunoxexve A un
pvicyHok 5.2, a).

4. BctaBuTb pUKCaTopbl M3 KOMMMeKTa MOCTaBkM B
OTBEpPCTUSA Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5. 3aBepHyTb BUHTBI M4 x 35 13 KOMNekTa NocTaBku
B OTBEPCTMSX KaXaoro doukcaTtopa Tak, 4tobbl npubop 6bin
NAOTHO NPMXAT K NULEBON NaHenu LwmTa.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

1. MoarotoBuTb MecTo Ha DIN-pelnke ans yctaHoBku npubopa.

2. YcraHoBuTb npubop Ha DIN-peliky B COOTBETCTBUMU C
pucyHkom 5.3.

3. C ycunuem npugaButb npubop k DIN-perike B
HanpaBneHuu, NoKasaHHOM CTPENKOW, A0 PMKCaLMn 3aLLenKu.

5.2 MoHTaX BHeLWHUX cBA3en

5.2.1 O6wue TpeboBaHUA

Ve

lMpn MoHTaxe pekomeHayeTcss cobnogate cregyowme

TpeboBaHus.

1. MopgknioveHne npubopa crnedyeT MpousBOAUTL K
ceteBomy cumaepy 220 B 50 Ny nnim CTOYHMKY MOCTOSIHHOIO TOKa PVCYHOK 5.3 - MoHTax
+24 B, He CBA3aHHOMY HEMNOCPEACTBEHHO C MUTAHWEM MOLLHOrO npuGopa ¢ KpenneHnem Ha
cunosoro obopyaoBaHus. Bo BHelwHel uenu pekomeHayeTcs DIN-pe#iky
YCTaHOBUTb BbIKMOYaTeNb nuTaHus, obecneynBatowui

OTKMIoYeHne npubopa oT ceTu, 1 NnaBkne npegoxpaHnTenu Ha Tok 0,5 A.
2. CxeMmbl noAkMOYeHNs AaTyMKoB K npubopam pasnuuHbiXx Moaudukauuin npusedeHbl B
MpunoxeHumn b. NapameTpbl NMHUM coeanHeHus npubopa ¢ 4aTYMKOM NpuBedeHbl B Tabnuue 5.1.
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Ta6nuua 5.1 — MapameTpbl NMHUKM CBA3U Npubopa ¢ AaTYUKaMmn

Tun paTtumka OnvHa nuHWA, M, ConpoTtuBnexHue WcnonHeHne nuHum
He Gonee nuHum, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
CONpOTMBIIEHNS! ' paBHOIN ANUHbI U CeYeHUst
Tepmonapa 20 100 TepMoaneKTpoAHbIN Ka~6enb
(KOMNeHCcaLUMOHHbIN)

YHUMUMpOBaHHbIV
CUrHan nocTostHHOro 100 100 [ByxnpoBoaHas
ToKa
YHUdMUMpOBaHHbBIV
CUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas
NMOCTOSIHHOTO TOKa

3. BCTpoeHHbIN B  MpuBOP WCTOYHMK MOCTOSIHHOTO HanpsbkeHus 24,0+ 2,4 B cneayet

ncnonb3oBaTb ANA NUTaHUA akTUBHbIX OAaTYUMKOB C aHasIOroBbiM BbIXOAOM WX aHaNoroBble BbIXOAbl

npubopa (n. 3.2.5).

BHUMAHMUE! He ponyckaetcst nogkmo4eHne K BCTPOEHHOMY B NPUBOP UCTOYHUKY HanpsiKeHUs
24 B ofgHOBPEMEHHO aHanoroBbiX BXOAOB M BbIXOAOB.

5.2.2 YKa3aHuAl N0 MOHTaXy

PekomeHaaLum No opraHn3aLmm MoHTaxa crnegyoLume.
MogrotoBuTb kabenu Ans coeguHeHus npubopa C AaTYMKOM, @ Takke C UCTOYHMKOM MUTaHMS
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOIO TOKa.
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Ons obecnevyeHns HagEXHOCTU SNEKTPUYECKUX COeOMHEHUA peKoMeHOYyeTCsi MCnonb3oBaTb
Kabenu MefHble MHOTOXWMbHbIE, KOHLbI KOTOPbIX Mepend MOAKMOYEHUeM criegyeT TulaTeslbHO
3a4MCTUTb U 06NYANTb. 3a4UCTKY KN kabenen HeobXoAMMO BEINOMHATL C TaKUM pacyeToM, YToGb! UX
OrosieHHble KOHLbI MOCre MOAKMIoYEeHUst K Npubopy He BbICTynanwu 3a npegens! kneMmHuka. CeveHne
Xun kaBeneit JOIMKHO BbITb He Gonee 1 MMZ.

B Kkopnycax HacTEHHOrO KpemnmneHusi KOHUYECKME YacTW YMIOTHSAOWMX BTYNOK cpe3aTb Takum
06pa3om, YToObI BTyrKa NIOTHO Npunerana k noBepxHoCTU kabens.

MpumeyaHuna

1. KabenbHble BbIBOAbI Npubopa paccyMTaHbl Ha MOAKMOYEHVWE Kabenem € HapyXHbIM
anameTpom ot 6 40 12 mm.

2. [Ona ywmeHblleHUs TpeHWs MexZy Pe3MHOBOW MOBEPXHOCTbI BTYNKM U kabens
pekomeHayeTCs NPUMEHSITb Tarnbk, KpaxMan v T.4.

Mpu npoknagke kabenen cneayet BblAeNnUTb  JIMHUKM  CBA3W, CcCoeauHArLune I'Ipl460p
C [aTyYMKOM B CaMOCTOATENIbHYKO Tpaccy (MHM HECKOJ1bKO Tpacc), pacnonaraa ee (MJ'IM VIX)
OTAenbHO OT cuIoBbIX kabenew, a Takke OT kabenen, co3garLLMX BbICOKOYACTOTHbIE U nMnNynbCHble
nomexu.

BHUMAHMUE! [nsa 3awutbl BXOAOB Npubopa OT BRUSIHUSI MPOMbILLMIEHHbIX 3MEeKTPOMarHUTHbIX
noMex NHWUKM CBSI3W npubopa € AaT4yMkoM criegyeT akpaHupoBaTb. B kavecTBe akpaHOB MOryT
ObITb  MCMONb30BaHbl Kak CrneumanbHble kabenu C  aKpaHUpYOLWMMK onneTkamu, Tak wu
3a3eMneHHble cTanbHble TPyObl NoAXoAsLiero agnameTpa. JKpaHbl kabenew ¢ aKpaHWpPYHOLLMMU
onneTkamu crnegyeT NOAKMIOYUTL K 3a3€MIEHHOMY KOHTaKTY B LLMTE YNpaBneHus.
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5.3 MoakntoyeHune npubopa

CoeguHenne npubopa C WMCTOYHUMKOM nWTaHuA (CeTbio) W AaTyukamu  MpOU3BOAMTCHA
Nno COOTBETCTBYIOLUMM CXemam, npuBeaeHHbIM B [punoxenun b, ¢ cobnogeHnem U3noXeHHON Huxe
nocnefoBaTenbHOCTU AENCTBUIA:

1.
2.

3.

4.

MoakniounTb MPUGOP K UCTOYHVKY NUTAHUS;

MopaTe nuTaHwe, BbICTaBUTbL KOAbI TWnNa AatyvMka M pexumbl pabotbl JIY, a Takke
Heobxoaumble ycTaBku perynupoBanus (cm. MNpunoxeHue B), 3aTem CHATb NuTaHue;

MoAKMIOYNTL NUHUK CBA3KN «NPUGOP — AaTUYMKU» K NEPBUYHBIM Npeobpa3oBaTtensM U BXxogam
npubopa;

MoaknounTb NUHUKM CBSA3N «MNpubop — Harpyska» K WCMOMHWUTENbHbIM MeXaHu3mMaMm unu
perucTpaTopam 1 Beixogam npubopa.

BHUMAHUE! [Ona sawutbl BXOOHbIX Uenen npubopa OT BO3MOXHOIMO npobos 3apsgamu
CTaTMYECKOro 3MEeKTPUYECTBa, HAKOMMEHHOro Ha INWHWAX CBA3WM «npubop — AaTuuk» nepen
NMOAKMIOYEHNEM K KIEMMHUKY npubopa, MX Xunbl cnegyeT Ha 1...2 cek COeAMHUTb C BUHTOM
3a3eMreHns wuTa.

Mocne nopgaun HanpsbkeHus nutanus npubop nepexogut B pexum PABOTA (cm. n. 6.1). MNpun
MCMPaBHOCTM [aTyvka WM NIMHUM CBA3WN Ha UMgpPOBOM MHAMKaTOpe OoTOOpasuTcs Tekyllee 3HayYeHue
n3mepsieMo BenuuuHbl. Ecnm nokasanus npubopa He COOTBETCTBYHOT pearlbHOMy 3HayYeHuto
n3mMepsieMol BEMUYMHBI, HEOOXOANMO NPOBEPUTL UCMPABHOCTb AATYMKA U LIENOCTHOCTb NIMHWUM CBSI3K,
a Takke NpaBWUNbHOCTb UX MOAKMIOYEHMS.
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BHUMAHMUE!
Mpn npoBepke MCNPaBHOCTW AaTyuka W NIMHUM CBA3N HEOOXOAMMO OTKMIOYMTL Npubop oT
ceTn nutaHusi. Bo wn3bexaHne Bbixoga npubopa M3 CTPOS MpU «MPO3BOHKE» CBS3EW
HeobXoAMMO MCNoMb30BaTh WM3MEPUTENbHbIE YCTPOMCTBA C HAaMpPsPKEHWEM MNUTaHUS He
6onee 4,5B, npu Gonee BLICOKMX HANPSHKEHWUAX MUTAHUA ITUX YCTPOMCTB OTKMIOYEHWUE

1.

nartymka ot npubopa obs3aTensHo.

MopkntoyaTe akTUBHbIE npeoGpaaoBaTenM C BbIXOOHbIM CUrHanom B Buae NOCTOAHHOIo

HanpsixeHua (-50,0.+50,0 vB wnnm 0...1,0 B)
MOXHO  HenocpeacTBEHHO K BXOOHbIM
KOHTakTam npubopa.

Moakntoyexne npeobpa3soBartenem c
BbIXOA0OM B BMae TOKa (0...5,0 MA,
0..20,0 MA wnn 4,0...20,0 MA) — TONBKO
nocrne ycTaHOBKU LUYHTUPYIOLLEro pesmcropa
conpotusrneHvem 50,0 Om (gonyck He 6onee
0,1 %), nogkntoyYeHne KOToOporo Heobxoanmo
npoun3BoanTb B COOTBETCTBUU c
pucyHkom 5.4, 6, T.e. BbIBO4 pe3ucTopa
OOMKEH 3aBOAMTbLCH C TOW XXe CTOPOHbI
BWHTOBOW KMeMMbl, 4TO W MpoBOA OT

uu @IE]

Ru
HenpaeunbHo! npaeunbHo!
a) 6)
PucyHok 5.4

partyuka. Npu ncnonb3oBaHuu Nnpoeoga ceveHnem 6onee 0,35 MM KOHeL, NPOBOAA U BbIBOL,
pesncTopa HeobXoaANMO CKpyYMBaTh UK CNasTb.

BAXHO! HeBbinonHeHne aToro TpeboBaHUs MOXET MPUBECTU K NpONagaHuio KOHTakTa
Mexay BbIBOAOM Pe3ncTopa 1 KNemMMbl, YTO NoBreyeT nospexaeHne Bxoga npmbopa.
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5.4 «BbicTpas» 3ameHa npubopa (Tonbko Ansa npubopa B kopnyce LL11)

KoHcTpykums knemm npubopa, BbiNonHeHHOro B kopnyce LI11, nosBonsieT OCyLLECTBUTb
onepaTtuBHYl0 3ameHy npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HEeMYy BHELIHUX fMHUA CBA3W.
MocnepoBaTenbHOCTL 3aMeHbl Npubopa crneayioLas:

1)
2)
3)
4)
5)

6)

obecTounBaTCA BCe NMMHUM CBS3W, Noaxoasiumne Kk npubopy, B T.4. NMUHUN NUTaHUS;
BbIBMHYMBAIOTCS KpENeXHble BUHTbI (4Ba) NO Kpasim KINeMMHOI konoaku npubopa;

CbeMHas 4yacTb KONMOAKW OTAEensieTcs oT npubopa BMeCTe C MOAKIMIOYEHHBIMU BHELUHUMMN
NIMHUAMW  CBA3W MPWU  MOMOLUM OTBEPTKM WNW  APYroro MNOAXOASALEro WHCTPyMeHTa
(oTcoeanHeHMe KNEMMHON KONOAKN NpeACcTaBneHo Ha pucyHke 5.5);

npubop BbIHUMAETCS M3 WKTA, @ Ha ero MecTo yCTaHaBNMBaeTCs APYron ¢ npeaBapuTenbHO
yAaneHHOoW pa3beMHON YacTbio KNemM;

K ycTaHOBREeHHOMY Npubopy NoAcoeanHsAeTCs pasbeMHast YacTb KIeMM C NOAKMIOYEHHbIMU
BHELUHUMW NINHNAMU CBA3MW;

3aBMHYMBAIOTCA KPeneXHble BUHTbI KNEMMHOW KONOAKW.
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PucyHok 5.5 — «BbicTpas» 3ameHa npubopa
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6 Pexumbl paboTbl npubopa

Mpubop MoxeT dyHKUMOHMpOBAaTL B OAHOM M3 AByx pexumoB: PABOTA wnu
NMPOrPAMMUPOBAHUE.

6.1 Pexum PABOTA

Pexum PABOTA $BNseTCS OCHOBHbIM 3KCMiyaTauMOHHbIM PEXUMOM, B KOTOpbIA npubop
aBTOMATMYECKU BXOAMT NPU BKIIOYEHUUN NUTAHNSA. B AaHHOM pexxume npou3BOAUTCA ONPOC BXOOHOTO
AaTtyMka C BblYMCMEHVMEM MO MONYyYEHHbIM AaHHbIM TEKYLUMX 3Ha4YeHWn U3MepsieMoVi BENMUYUHBbI U
oTOGpaxeHnem MX Ha UMpPOBOM MHAMKATOPEe M Bblaayel HeobXoOWMbIX CUrHamoB Ha BbIXOZHOE
YCTPONCTBO.

B npouecce paboTbl npubop KOHTPONMPYeT WCNpPaBHOCTb BXOAHOTO AatyvMka W, B crnyyae
BO3HUKHOBEHWS aBapuu Mo Bxoay, CUrHanuampyeT o6 3TOM MUraHvem ceetoamoga «I» u BbIBOAOM Ha
LMdpPOBOM MHAMKATOP COOBLLEHUsl, COOTBETCTBYIOLLErO aBapuiiHon cuTyauuu (cm. lMpunoxexne [).
PaboTta BbIxogHOro yctpoincTBa npu 3ToM Gnokupyetcs (nepeBoguTcs B 6Ge3onacHoe COCTOSHWE,
onpegeneHHoe B napametpe Al-9). ABapuiiHas cuTyauusi BO3HWKaeT MpW BbIXOAe WU3MepsieMoi
BEMWYMHbI 32 JOMYCTUMbIV AMana3oH KOHTporns (CM. Tabnuuy 2.2) nnv npy BbIXOA4Ee U3 CTPos AaTymka
(06pbIB MK KOPOTKOE 3aMblkaHWe TEPMOMETPOB CONPOTUBIEHUS, MMPOMETPa, 06pbIB TEpMONapb! Unu
YHUDMLMPOBAHHOIO AaTyumka).

BHUMAHMUE! TMpubop nHamumpyet:

—  TemnepaTtypy «XOJIOAHOrO cnasi» — B Clly4ae KOpOTKOro 3aMblKaHusi TepMonapsl;

—  3HayeHWe HWXHEero npefena AuanasoHa — B Criy4ae KOpoTKOro 3amblkaHus Aatumkos 0...1 B,

0...5 MA, 0...20 MA 1 obpbiBa gatumkos 0...5 MA, 0...20 MA;
—  3HauveHue cepefuHbl AvanasoHa — B Clly4ae KOpOTKOro 3aMblkaHust gatyuka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnseT BHEWHUM  WUCMOMHUTENbHLIM  YCTPOWCTBOM B
COOTBETCTBUM C 3afaHHbIM pexumom pabotel 1Y (n. 3.2.3). BuayanbHblii KOHTponb 3a paboToin
BbIXOZHOTO YCTPOWCTBA AUCKPETHOrO TUMa MOXET OCYLLECTBSATLCS OnepaTopom no ceetoauoay «K».
3acBeTka CBeTOAMOAA CUrHanmu3MpyeT O MepeBofe JTOrMYecKoro YCTPOMCTBA M CBA3AHHOTO C HUM
BbIxoaa B coctosiHne BKITKOYEHO, a raweHue — B coctosHne OTKIMKOYEHO.

BHUMAHMUE! [Mpu ncnonb3osaHuu aHanoroeoro Bbixoda (BY tuna N unn Y) ceetogmon «K» He
3a4encTBoBaH.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexum NMPOrPAMMNPOBAHWE npegHa3HayeH Ans 3agaHust U 3anucu B 3HEProHe3aBUCUMYHO
namsaTe npubopa Tpebyembix Mpu 3IKCnnyatauum nporpaMMUMpyeMbiX MapameTpoB. 3afaHHble
3Ha4YeHWs1 NapaMeTpPOB COXPaHAIOTCA B NaMATH NpMbopa Npu BbIKIMIOYEHUN NUTAHUS.

MpumeyaHuna

1. [lpu coxpaHeHun n3MeHeHHbIX 3HaveHu napameTpoB b1-0 n b1-7 BbIxOAHOE YCTPOMCTBO
nepesogutcs B GesonacHoe COCTOsHME, onpepeneHHoe napametpom A1-9. [lpu
pefakTupoBaHuM Apyrux napameTpoB Npubop octaeTcs B paboyem COCTOAHUM.

2. 3naveHne napameTtpa b1-7 onpepenseT TOYHOCTb OTODpakeHWA WHAUKaAUUKW 1
macwTabupyeT 3HauyeHus M AuvanasoHbl napameTpoB Tyer, A, Al-3, Al-4, bl-5 n bl-6.
MaclTabvpoBaHne BbINOMHAETCA MYTEeM YMHOXEHWUS TeKyLMX 3HaYeHW YyKasaHHbIX
napameTpoB Ha koadpduLmeHT 107, rae x — 3HaueHre napameTpa b1-7 (b2-7).

Ecnu B Teyenue 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBoauTcs onepauui c
KHOMKamu, Npubop aBTOMaTM4Yeckn Bo3spallaeTtcs B pexum PABOTA.
B npubope ycTtaHOBMEHO ABa YPOBHSA NPOrpamMM1MpOBaHuS.
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Ha nepBom ypoBHe ocyulecTBnseTcs
NPOCMOTP W W3MEHEHWe 3Ha4YeHu napaMmeTpoB
perynupoBaHnus: yctasku T u ructepesmca A. Bxog
Ha nepsbIi ypOBeHb nporpaMMmnpoBaHus
OCyLLEeCTBNSETCA KPaTKOBPEMEHHBLIM HaXaTWeM Ha

I'IPOI'l

KHOMKY . MNocnepoBatenbHoCTb paboTbl C
npubopom Ha NepBOM YPOBHE MPOrpaMMUPOBaHUS
npueegeHa Ha pucyHke 6.1.

Ha BTOopom ypoBHe nporpamMmMMpoBaHus
OCYyLLeCTBMSiIETCA  MPOCMOTP U Heobxoaumoe
N3MEHeHWe PYHKLIMOHAMbHbIX napameTpoB
npubopa. PyHKUMOHanNbHbIE napameTpbl npubopa
pasgeneHbl Ha rpynnel A u b. B rpynne A
HaxoOsiTCsi MapameTpbl, Onpedensiowme roruky
paboTtbl npubopa. B rpynne b - napametpsbl,
oTBEYalLLMe 33 HaCTPOWKYy M3MEPUTENbHOW YacTyh
npubopa.

MoapobHoe onucaHne napameTpoB MpUBeAEHO
B MpunoxeHun B.

Pexum PABOTA

s e e e e 1
o 3apanme yotaskw pis JTY

| |Z (MamMeHEHME B AManasoHe
paboTs aaTimka)

"lx_ “Bapanme rucrepesuca fna 1Y |
A (wamenenve ot 0 o seprero |
~ Npeaena AWanaioHa |
pabotsl darimka) |

PucyHok 6.1 — NocnepoBaTenbHOCTb
paboTbi c npuéopom Ha NepBOM YpPOBHe
nporpamMmmMmpoBaHus

Bxog Ha BTOpPOW YpOBEHb MPOrpaMMMPOBaHUsI OCYLLUECTBNSETCS HaXaTUEM W yAepXUBaHUEM

I'IPOI'.|
KHOMKM |: He MeHee 3 cekyHA. [MocnenoBaTenbHOCTU NPOUEAypPbl NporpaMMmpoBaHns npubopa Ha
BTOPOM ypoBHe AN 06eunx rpynn napaMmeTpoB NpuBeaeHbl Ha pUcyHkax 6.2 - 6.4.
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Ons 3awutbl napameTpoB OT 7 G| * | _Pexmasoma
HeCcaHKLMOHMPOBaHHOIO o
M3MEHeHMs1 pabounx pexuMoB B
YORPXMBATL [
npubope  cnyxat  napameTpbl e eree 3 0ex. ¢ __________
cekpeTtHoct AO0-0 wn b0-0, B ! VCTaHoBKa KOpA
BXOQA B DOURAYDY |
KOTOpbIX yCTaHaBNMBaeTCs 3anpeT ocTipoat |
Ha N3MeHeHne napameTpoB
COOTBETCTBYHOLLEW rpynnbl 7
napameTpoB perynuposaHus. [Mpu

YCTaHOBNEHHOM sanpete ‘

paspellaetcs Tomkko npocmotp o __—_—V ___ _—V ___ |

paHee 3afjaHHbIX 3HAYEHUN il
Am

napameTpoB 3TWX rpynn.
Joctyn Kk atum napameTpam

CEKPETHOCTU oCyLLeCTBNsIETCS
TOMbKO Yepes Koabl: PucyHok 6.2 — NocnepoBaTensHOCTb paboThbl C
— 4N rpynnel napameTpos A npubopomMm Ha BTOPOM YpPOBHE NporpaMmMmupoBaHUsA

koa moctyna {35;
—  ansa rpynnel napameTpos b
koa moctyna 24b.

BHUMAHUE! [1ns Bo3eBpaTa BCEX 3aBOACKUX YCTAHOBOK Heobxoaumo Habpatsb koa { .
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PucyHok 6.3 — NocnepgoBaTenibHOCTL Pa6oThbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmmMupoBaHus (A1 rpynnbi napameTpoB A)
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PucyHok 6.4 — NocnepgoBaTeNibHOCTL Pa6oThbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmmMupoBaHus (AnA rpynnbl napameTpoB b)
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7 TexHn4eckoe obcnyXxuBaHue
7.1 O6wwue ykasaHus

TexHu4yeckoe obcnyxmBaHue npubopa NpPoBOAUTCA HE pexe OOHOro pasa B LIECTb MecsiueB U
COCTOMT B NPOBEPKE KpenneHusi npubopa, BUHTOBLIX COEAMHEHWIA, @ Takke yaaneHu nbinv 1 rpsisu ¢
KnemMmHuka npubopa. MNMpu BbINONHEHUN paboT Mo TexHn4eckomy obcnyxmBaHuio npubopa crnegyet
cobniogatb Mepbl 6e30MacHOCTU, U3NOXEHHbIE B pa3gene 4.

7.2 KOctnpoBka npubopa

BHUMAHMUE! KOctnpoBKy npubopa AOMKHbI BbIMOMHATL NWLA, MMeloLme COOTBETCTBYHLLYIO
kBanudukaumio n Heobxogmmoe obopynoBaHve.

[Mopanok AencTeun Npu LCTUPOBKE NpuBeaeH B MNMpunoxeHun E.
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8 MapkupoBka npmnbopa

Ha Kopnyc npvl60pa N NPUKPEeNNeHHbIX K HeMY Tabnuykax HaHOCATCS:

—  HaumeHoBaHue npubopa;

—  cTeneHb 3awmThbl kopnyca no FOCT 14254,

—  HanpsbKeHve U 4yactoTa NUTaHus;

—  noTtpebrnsiemasi MOLLHOCTb;

—  Knacc 3awuThl OT NopaxeHusi anektTpuyeckum Tokom no MOCT 12.2.007.0
—  3HaK yTBepXAeHus Tuna cpeacTB U3MepeHui;

—  3Hak cootBeTcTBMA No TOCT P 50460;

—  3aBopckol HoMep npubopa v rof Bbinycka.

Ha notpebutenbckyto Tapy HaHocATCS:

—  HaumeHoBaHve npubopa;
—  3aBOACKON HOMep npubopa K rog Bbinycka.
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9 YnakoBKa npubopa

YnakoBka npubopa npoussogutcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebutensckyo Tapy,
BbIMOSTHEHHYO U3 kopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npu nepecsinke noytor no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

10.1 MpwnbGopsbl TPaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTe nboro Buaa. Kpennexwne Tapbl B
TPaHCMOPTHLIX CPeAcTBax [OOMKHO MPOU3BOAUTLCA COMMAcHoO MpaBunaM, [AeNCTBYOWMM  Ha
COOTBETCTBYIOLLMX BUAAX TPaHCNopTa.

10.2 Ycnosus TpaHCNOPTMPOBaHWSA AOIMKHbI COOTBETCTBOBaTh ycnosuam 5 no MOCT 15150-69
npu TemnepaTtype OKpyxaioliero Bo3gyxa oT MuHyc 25 go 55 °C ¢ cobniogeHvem Mep 3awuTbl OT
yAapoB 1 BUBpauui.

10.3 lNepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO UMK B KOHTEHEpPaXx.

10.4 YcnoBuss XxpaHeHus B Tape Ha cknaje W3rotoBuTens M notpebutens  OOMmKHbI
cooTBeTcTBOBaTh YycrnoBusim 1 no [OCT 15150-69. B Bo3gyxe He [OIKHbI MPUCYTCTBOBaTb
arpeccuBHbIE NMPUMECH.

Mpubopbl cneayeT XxpaHUTb Ha CTennaxax.
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11 KoMnnekTHoOCTb

Mpubop 1 wrT.
Macnopt 1 3ka.
PykoBoacTBO no akcnnyartaumu 1 aka.
[apaHTUHbBIN TanoH 1 k3.
MpumeyaHne - W3rotoButenb ocTaBnsieT 3a coboll NpaBoO BHECEHWUSI [OMOMHEHWA B

KOMMJIEKTHOCTb n3genus. NonHas KOMNNEKTHOCTb YKa3blBaeTCHd B nNacrnopTte Ha I'IpVI60p.

12 lapaHTuIHbIe 0GA3aTenbLCTBA

12.1 WN3rotoBuTenb rapaHTUpyeT cooTBeTCcTBME npubopa TpeboBaHnuam TY npu cobnogeHumn
YCMOBUIA 3KCMNyaTaumn, TpaHCNOPTUPOBaHWS, XPaHEHNS 1 MOHTaxa.

12.2 MapaHTWiHbBIN CpoK akcnnyaTauun 30 MecaueB CO AHSA NPOAAXM.

12.3 B cnyyae Bbixoga npubopa 13 CTposi B TEYEHWEe rapaHTUMHOIO Cpoka npu cobnogeHum
nonb3oBaTenem YCrnoBUIA 3KCMryaTaumu, TpaHCNOPTUPOBaHWS, XpaHEHUs U MOHTaxa npeanpusTie
M3roToBuUTENb 06583yEeTCS OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMW 3aMeHy.

12.4 Mopsipok Nnepefayun U3genvs B pEMOHT CoaepkaTcsl B MacrnopTe U B rapaHTUNHOM TanoHe.
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MpunoxeHune A. NaGapuTHbIe YepTeXn KopnycoB Npudopa

PucyHok A.1 pgemMoHcTpupyeT rabapuTHble W YyCTAHOBOYHbIE 4YepTexu npubopa HaCTEHHOro

Kkpennexunsa H.
Yronok
T 105

KPOHWTERH

<130

PucyHok A.1 — Npubop HacTeHHoOro kpenneHus H

MpumeyaHue — BTynku nogpesatb B COOTBETCTBMM C AMAaMETPOM BBOAHOrO kabens.
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Ha pucyHke A.2 npuBeneHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennexus W1,

uKCaTopH NALEBEA NaHENb LWKTE

%

PucyHok A.2 — Mpubop wutoBoro kpenneHus L1
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Ha pucyHke A.3 npuBeneHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennexus LW2.

NMUEBAA NaHeNb IWKTa

PucyHok A.3 — Mpu6op wutoBoro kpennewus L2
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Ha pucyHke A.4 npuBefeHbl rabapuTHbIE U YCTaHOBOYHbIE YepTexu npubopa C KpenneHmeMm Ha
DIN-peiky.

--.____5§_“_"'.______‘£_2________.-—

PucyHok A.4 — Mpun6op c kpenneHmem Ha DIN-penky
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Ha pucyHke A.5 npuBegeHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LMTOBOro
kpennexusa LW11.

NWuesan nNaHenb Wurta

2)

:‘ —3

— |
;

000

|
L -

PucyHok A.5 — Mpu6op wmtoBoro kpennenus Lj11

g
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MpunoxeHue B. CxemMbl Nogkno4YeHUsa npuoéopa
HasHaueHne KOHTaKTOB KNEeMMHbIX KONook npubopoB npueeaeHo B Tabnuuax b.1, 6.2 n 6.3.

Ta6bnuua B.1 — HazHauyeHWe KOHTaAKTOB KNEeMMHOM Koropgku npubopa B HacTeHHOM H u

wmroBom L1, L2 ncnonHeHUsix KOpNycos
Homep Ha3HaueHune Homep Ha3HaueHue
KOHTaKTa KOHTaKTa
1 MutaHue ~ 90...264 B nnn, 9 Bxog 1-1
nntoc nutanuns = 20...375 B
2 Mutanue ~ 90...264 B nnu, 10 Bxopg 1-2
MUHyC nuTaHusa = 20...375 B
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He ncnonb3yTea
6 14
7 He ncnonb3yTea 15 -24 B
8 16 +24 B
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Ta6bnuua 5.2 — HazHayeHWe KOHTAKTOB KIeMMHOW KOrnoAku npubopa B kopnyce 11

Homep Ha3HaueHune Homep Ha3HaueHune
KOHTaKTa KOHTaKTa
1 MuTtaHne ~ 90...264 B nnu, 1
nntoc nutaHuns = 20...375 B HE UCTIOMb3YIOTCH
2 MutaHue ~ 90...264 B nnn, 12
MUHYyC nuTaHusa = 20...375 B
3 He Mcnonb3yTes 13 Bxop 1-1
4 14 He ucnonb3yeTca
5 Bbixog 1-1 15 Bxopg 1-2
6 Bbixog 1-2 16 He ucnonb3yeTca
7 Bbixog 1-3 17 Bxog 1-3
8 18 He ucnonb3yeTcs
9 He ucnonbe3yoTcsa 19 -24B
10 20 +24B
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Ta6bnuua 5.3 — HasHa4yeHne KOHTaKTOB KIeMMHOW KOnoaku npubopa B kopnyce [

Homep Ha3HaueHune Homep Ha3HayeHune
KOHTaKTa KOHTaKTa

1 Mutanue ~ 90...264 B nnn, 9
nntoc nutadma = 20...375 B +248

2 MutaHue ~ 90...264 B nnn, 10 -24B
MUHYyC nuTaHusa = 20...375 B

3 Bbixog 1-1 11

4 Bbixog 1-2 12 He ucnonb3ylTcsa

5 Bbixog 1-3 13

6 14 Bxoa 1-3

7 He ncnonb3ytoTesa 15 Bxog 1-2

8 16 Bxopg 1-1

Ha pucyHkax B.1 - 5.12 npuBefeHbl cxembl NOAKI0YeHUs npubopa.

| | U
\E Boixopg X-1 —» % Boixop X-1
E::]“- BuxoaX-2 —> B Buixop X-2 P1
: @ Beixop X-3 —[E’—_I—ﬂ +U,

VD1
PucyHok B.1 — Cxema nopgkntoyeHusi Harpy3ku PucyHok B.2 — Cxema noakmno4eHus Harpysku

Kk BY tTuna P k BY Tuna K

— Beixog X-3 —>
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Buixop X-1

@ BoixoaX-2 f— 47...68 Om
Buixop X-3

0.1x630 B

tasa

PucyHok 5.3 — Cxema noakn4yeHus cunosoro cumuctopa k BY tuna C

—= ta3sa

R2
| 47...68 Om
Boixog X-1
@ Buixop X-2 Vst ¥ Bvs2
| Beixop X-3 —ED—/ T g,‘usana
R Harp

—AA—N

PucyHok B.4 — Cxema nopgknioyeHus k BY tuna C
ABYX TUPUCTOPOB, NOAKINIOYEHHbIX BCTPEYHO-NapannenbHo
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TPM1 vsi ﬂm 47...680m
Bbixoa 1-1 - == ¢10.1x6308
Boixopg 1-2
Boon 1-3 5 .20 KOm
Buixop 2-1 ! |
Buixop 2-2 QRS 47...680m
Beixoa 2-3 R4 == ¢20.1x6308
T 5...20 KOM
ﬂns 47...680m
RG == 3 0.1x6308B
5...20 kOm

PucyHOK B.5 — Cxema nogknoyeHus TPpexX CAMUCTOPHbLIX onTonap

68




|

.g Buixog X-1
g o +—{ Boixog X-2

— BexopX-3 [——(—F— -U,

. s _ +
Hoa 100 Om Boixoa X-1 |‘
IE <« 1— Bexop X-2 TeeppotensHoe
U Beixog X-3 pene
R, | _
2... 10 kOm
PucyHok B.7 — Cxema nogknioyeHust Harpy3kun PucyHok B.8 — Cxema noakmno4eHus Harpysku
Kk BY Tuna 'y kBYmmna T
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TC Bxop x-1

T,°C Bxop x-2

Bxop x-3

PucyHok 6.9 — Cxema nogkntoyeHus
TepMoMeTpa CONPOTUBIIEHUA

Bxopa x-1

Bxopa x-2

Bxop x-3

PucyHok B.11 — Cxema nogknioyeHus
aKTMBHOrO gaTyuKa ¢ BbIXOAOM B BuAe
HanpsikeHua -50...50 MBunn 0...1 B

70

Bxopa x-1

™
+ Bxog X-2
C_ onn X-3

PucyHok B5.10 — Cxema nogknioueHus
TepMO3neKTpuyecKoro npeobpasoBartens

+
I Bxop x-1
Bxop x-2
Ry
- Bxop x-3

R4=50,000 + 0,025 Om

PucyHok B5.12 — Cxema nogknioyeHus
aKTUBHOIO AaTyMKa C TOKOBbIM BbIXO4OM
0...5 MA unu 0(4)...20 mA



MpunoxeHue B. NMporpammupyembie napamMmeTpbl

MpunoxeHue codepxut [NepeyeHb MNporpaMMUpyeMbIX NapameTpoB npubopa B TabrnumyHom

Buae.

[MporpammupyemMble napameTpbl NpeAcTaBneHsbl B Tabnuue B.1.

Ta6nuua B.1 — lNepeyeHb nporpaMmMupyeMbiX napaMeTpoB

MapameTp DonycTtumbie 3aBoackas 3HaueHus
OGosHauenne | HasBaHue 3HaueHus KommenTapuu yCTaHOBKa | Nonk3oBatens
OCHOBHbIe NapaMeTpbl perynnpoBaHus
*Tyer. YcTaBka ans —999...9999 [eq .m3am.] 30.0
perynupyemon
BEMUYMHBI
*A 'ncTepesunc 0...9999 [ea .m3am.] 1.0
KoMnapaTopa
nnm nonoca
nponopuuo-
HanbHocTH
M-perynatopa
F'pynna A. NMapamMeTpbl, onucbiBatoLiue Noruky paborbl npubopa
A0-0 MapameTtp 01 PaspelueHo u3MeHsTb 01
CEeKpeTHOCTU napameTpbl perynupo-
ans rpynnsl A BaHUSE W napameTpbl
rpynnbl A
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MpogomkeHne Tabnuubl B.1

MapameTp

0O6o03Ha4yeHue

HasBaHue

[donyctumbie
3HaveHus

KommeHTapum

3aBoackas
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

02

3anpeLleHo  U3MeHsITb
napameTpbl rpynnel A,
npu 3TOM BO3MOXHO
M3MEHSITb  NapamMeTpbl
perynupoBaHus

03

3anpelleHo W3MeHATb
napameTpbl rpynnbl A,
a Takke napameTpbl
perynmpoBaHusi

Pexvm paboTbl
ny

oFF

BbIKNKOYEHO

01

YcTponctBo  cpaBHe-
HUA: NPSMON rucTepe-
3uc (gns HarpesaTens)

02

YCTpOMCTBO  CpaBHe-
HUS: o6paTHbIN
rmcrepesumc (ansa
oxnaguTens)

03

YcTponctBo  cpaBHe-
HUS: M-o6pasHasn
XapaKkTepucTuka

04

YCTpOMCTBO  CpaBHe-
HUS: U-o6pasHas
XapakTepucTuka

01
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackasa 3HaueHus
0603HavYeHne HazBaHue 3Ha4yeHus KOMMeHTapMM ycTaHOBKa nonb3oBarens
05 M-perynsTop: npsimo
NponopLMOHanbHbIV
3aKoH (HarpeBaTenb)
06 M-perynsatop: obpaTHo
nNponopLMoHanbHbIN
3aKoH (oxnaguTens)
07 Peructparop
*Al-3 HukHmi —999...9999 MokasaHne  npubopa, 0.0
npegen cootBeTcTBytowee 0.0,
peructpaumm paBHO BEMUYMHe ToKa
ana 1y peructpaummn 4 MA npu
pabote npubopa B
pexume  n3mepuTesnb-
peructpaTtop
*Al-4 BepxHun —999...9999 100.0
npegen
peructpaumm
ans 1y
Al-5 3apepxka 0...99 [cek] 0
BKNtoYeHna BY
Al-6 3agepxka  Bbl- 0...99 [cex] 0
KnoyeHust BY
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackasa 3HaueHus
OGosHauenne | HasBaHue 3HaveHus ycTaHOBKa | nonb3oBarens
Al1-7 MuHumansHoe 0...1000 [cex] 0
Bpems Haxo-
xoeHust BY Bo
BKIMIOYEHHOM
COCTOSIHUM
Al1-8 MuHumansHoe 0...1000 [cex] 0
BpeMs Haxo-
xoevuss BY B
BbIKITIOYEHHOM
COCTOSIHUM
Al-9 CocrosiHne BY oFF BbIKINIOYEH oFF
npu (0 % MoLyHoCTK )
HEUCNPaBHOCTM on BKIMIOYEH
(100 % moLyHOCTH )
'pynna b. MapameTpbl, onucbiBaloWwme UIMEPEHUA U MHANKALMIO
b0-0 MNapametp 01 paspeLleHo N3MeHsTb 01
CEeKpeTHOCTU napameTpbl rpynnsi b
Aans rpynnsl B 02 3anpeLLeHo N3MEeHATb
napameTpbl rpynnsl b
b1-0 Kon Tvna 01 Cu 50 (0=0,00426 °C ™) 04
faTumka 09 50M (a=0,00428 °C %)
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MpogomkeHne Tabnuubl B.1

MapameTp OonycTtumbie KomMmeHTapum 3aBopckast 3HaueHus
0O603HaueHne | HaumeHoBaHmne 3HayeHun ycTaHOBKa | nonb3osartens
07 Pt 50 (0=0,00385 °C %) 04
08 500 (a=0,00391 °C™)
00 Cu 100 (2=0,00426 °C™)
14 100M (¢:=0,00428 °C ™)
02 Pt 100 (¢=0,00385 °C ™)
03 1000 (2=0,00391 °C ™)
29 Ni 100 (2=0,00617 °C ™)
30 Cu 500 (¢=0,00426 °C™)
31 500M (0=0,00428 °C ™)
32 Pt 500 (¢=0,00385 °C ™)
33 5000 (0:=0,00391 °C %)
34 Ni500 (¢:=0,00617 °C )
35 Cu 1000 (0:=0,00426 °C %)
36 1000M (=0,00428 °C %)
37 Pt 1000 (2=0,00385 °C %)
38 10000 (¢=0,00391 °C %)
39 Ni 1000 (2=0,00617 °C ™)
15 53M (a=0,00426 °C %)
04 TXK (L)
20 TXKK (3)
19 THH (N)
05 TXA (K)
17 TO0(S)
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MpogomkeHne Tabnuubl B.1

MapameTp HOonycTumbie KoMmeHTapuu 3aBoackas 3HaueHus
0603Hauenne | HaumeHoBaHMe 3HavyeHusA ycTaHoOBKa | nonb3oBartens
18 TN (R)
16 TP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 Hanpspkenue -50...+50 mB
13 Hanpsikenve 0...1 B
42 PK-15
43 PK-20
44 PC-20
oFF BbIKNOYEH
b1-1 Koppekuus -50.0...+50.0 CymmupyeTcs ¢ 0.0
«COBWr xapa- VN3MEepEHHbIM 3HaYeHNeM
KTEPUCTUKN»
b1-2 Koppekuusi 0.900...1.100 MamepeHHoe 3HaueHve 1.000
«HaKINoH yMHOXaeTcst
Xapakrepuc- Ha 3afaHHbIN kK03 ULMEHT
TUKU»
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MpogomkeHne Tabnuubl B.1

MapameTtp

0O6o3HavyeHue

HanmeHoBaHue

HOonycTumbie
3HavyeHusA

KommeHTapun

3aBoackas
ycTaHoOBKa

3HauyeHus
nonb3oBarens

b1-3

Pexum  paboTtbl
BblYMCIINTENS
KBafpaTHOro
KOpHS1

OFF

BbIKINKOYEeH

on

BKIO4eH

OFF

*b1-5

MokasaHve
npubopa ans
HWXKHero npeaena
YHUULIMPOBAH-
HOro BXOAHOrO
curHana

—999...9999

0.0

*b1-6

Moka3zaHve
npubopa ans
BepxHero npegena
YHUDULMPOBaAH-
HOro BXOAHOrO
curHana

—999...9999

100.0

b1-7

MonoxeHne
[EeCATUYHON TOYKMN
npy nHAMKauum
napameTpoB

0,1,2n

Cwm. MpumeyaHune Ha
cTp. 51

v




OKoH4YaHue Tabnuubl B.1

MapameTp HOonycTumbie KoMmeHTapuu 3aBoackas 3HaueHus
0603Hauenne | HanmeHoBaHMe 3HavyeHusA ycTaHoOBKa | nonb3oBartens
b1-8 Monoca undposor 0.0...30.0 [ea. nam.] 30.0

dunbTpa
b1-9 MocTosHHasn 0...99 ceKk 2
BpEMEHU
undpoBoro
cunbTpa

I'IpvlmeanMe — B 3aBucumoctn ot MO,E[VICbI/IKaLl,I/II/I np|/|60pa N TeKylux HacTpoeK 4aCTb napameTpoB Unn unx
3Ha4yeHna MmoryT ObITb CKpbITbI. Ycnosus AOCTYNHOCTU ONA pedakTupoBaHUA U BO3MOXHblE 3HAYeHUA OTAeNbHbIX
napameTpoB creaytowune:

1.

[ns napameTtpa Al-1 fOCTYNHbI 3HAYEHUS:

- 01...04 n oFF, ecnu BY guckpeTHoro tuna;

- 05...07 u oFF, ecnu BY aHanorosoro tuna.
MapameTpbl A1-3 1 Al-4 fgocTynHbl AnNs peaakTupoBaHusi, ecnu JTY paboTaeT B kayecTBe perucrpatopa
(cooTBeTCTBYET 3Ha4YeHuo napameTpa Al-1 = 07).
MapameTpbl Al-5...A1-8 gocTynHbl Ans pedakTvpoBaHus, ecnu J1Y paboTaeT B kayecTBe YCTpPOMCTBA
CpaBHeHWs (COOTBETCTBYET 3HayeHmo napameTtpa Al-1 = 01...04).
MapameTtpbl b1-3...b1-6 pocTynHbl ANS  pedaKkTUpOBaHWS, €ecnM  Ha BXOAE  MCMonb3yeTcs
YHUULIMPOBAHHBI AaT4MK (COOTBETCTBYET 3HayeHuto napameTpa b1-0 = 06,10...13).

* — OTMeYeHbI napamMeTpbl, 3Ha4Y€HNA KOTOPbIX MEHAKTCA NpU USMEHEHUN NapaMeTpoB b1-7
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MpunoxeHune I' CoegnHeHne TEPMOMETPOB CONPOTUBIIEHUA C
npmMGopom no ABYyXNpPOBOJHOWN cxeme

MpunoxeHue COOEPXKUT OMUCAHWME U NMPUMEPbLI MOAKIOYEHUS] TEPMOMETPOB COMPOTUBMEHUS MO
[BYXMPOBOAHO cxeme.

CoeguHeHne TepmomeTpa € npubopom MO ABYXNPOBOAHOW CXeMe MPOM3BOAUTCS B Cryyae
HEBO3MOXHOCTU MUCMOMb30BaHUS TPEXTNPOBOAHON CXeMbl, Hanpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMU MOHTaXHbLIMW Tpaccamu.

CrnepyeT NOMHWUTB, YTO NokasaHus npubopa GydyT 3aBUCETb OT U3MEHEHWSI COMPOTMBIIEHUS
NPOBOAOB NNHWUN CBA3N «TEPMOMETP — MpMBOP», NPOMUCXOASLLEro NOA BO3AENCTBMEM TeMnepaTypbl
oKpyxarolwlero Bosayxa. [ns KomneHcauuum napasuTHOro COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL creayoLye AeNCTBUS.

1) Nepepn Havanom paboTbl YCTAHOBUTL NepeMblyku Mexay koHTakTamm Bxog X-1 n Bxog X-2
KneMMHuka npubopa, a ABYXNPOBOAHYHO NMHUIO MOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MogxnoynTb K NPOTUBOMOMNOXHBLIM OT NPMbopa KOHLUAM fIMHWUM CBA3W «TePMOMETP-Npubop»
BMECTO TepMOMeTpa MarasuH COMPOTMBMAEHWA C KaccoM TouyHocTu He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWUIO TepMOMETpa
npu TemnepaTtype 0 °C (B 3aBUCMMOCTM OT TUMNa gaTyuka).

4) MopgaTtb Ha npubop nuTaHue n Yepes 15 — 20 cek NO MoKasaHWsAM LMPOBOro MHAUKATOpa
onpegenuTb BENUYMHY OTKIIOHeHUst TemnepaTtypbl 0T 0 °C No KaxaoMy kaHany u3MepeHus.
5) BBectn B namsitb npubopa 3Ha4yeHuWe KOPPEKLUUWN «COBUI XapaKTepPUCTUKWM» ANS Kaxgoro
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kaHana (b1-1), paBHoe No BenuyMHe NokasaHnsmM Npmbopa 1 B3ATOe C NPOTUBOMOMOXHBIM 3HAKOM.

6) MNpoBepuTb NPaBUILHOCTbL 3a4aHUS KOPPEKUUW, ANA Yero He M3MEHSst 3HayYeHust conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM U3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasaHus pasHbl 0,0 £ 0,2 °C.

7) OTKNIOYMTL NUTaHMe ¢ Nnpubopa, 0TCOeANHUTL MUHUIO CBA3M OT MarasnHa CONpPOTUBIIEHWA 1
MOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKasaHHbIX AeNCTBUI NpMBOp roToB K AarnbHevien paboTe.
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MpunoxeHne 1. Bo3aMOXHble HeMCNPaBHOCTU U CNOCOObI NX

yCcTpaHeHusA

B tabnvue 0.1 npencrasneHbl BO3MOXHble HeUCNpaBHOCTU U cnocobbl nx yCcTpaHeHusa.

Ta6bnuua 0.1
MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus
Ha wHaukatope B pexume
PABOTA oTobpaxatoTcst:
nldE [laHHble eLle He roToBbl MNopoxpatb 2...3 cek
DCLH Temnepatypa «xonogHoro cnas» | [poBepuTb TemnepaTypy
Bbllle  [OOMYCTUMOW  (Meperpes | oKpyxatoLero BO3ayxa (He
npubopa) AomkHa npesbiwate +105 °C)
ool Temnepatypa «xonogHoro cnas» | [poBepuTb TemnepaTypy
HIKEe [0nyCTMMOWM | OKpY>KatoLLero BO3ayxa (He
(nepeoxnaxgeHve npudopa) [omKHa 6bITb HUXe MuHyc 50 °C)
HHHH BbluncneHnHoe 3HaveHue BxoaHon | CBepuTb koA AaTumka B napameTpe

BENMYMHbI  Bblle  gomnyctumoro [ b1-0 c dakTnyeckm
npegena noACOeAVHEHHbIM AATHUKOM
Mpubop Bblen u3 pexuma | MNoacoeanHUTL paboumnii AaTumk
FOCTUPOBKM " nsmepsiet

HOCTUPOBOYHYH BENNYUHY
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MpogomkeHue Taénuubi .1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

LLLL

BbluMcneHHoe 3HayeHWe BXOAHON
BEMUYMHBLI  HKEe  JOMyCTUMOro
npegena

CaepuTb kof AaTyuka B napameTpe
b1-0 ¢ dpakTmyeckn
noAcoeaVHeHHbIM aT4YMKOM

O6pbIB MMM KOPOTKOE  3aMbIKaHNE
yHMBEpcarnbHoro Aatyuka 4...20 MA

MpoBepuTb paboTocnocobHOCTL
Jaryvka

ObpbiB TepmomeTpa
COMPOTUBIIEHNST WM TEPMO3MeK-
TpryecKoro npeobpasosartensi

Ona  yHUMUMPOBaHHOIO — AaTyuka
0...1 B curHan Ha Bxofe npubopa
npesbiwaer 1,16 B

OBpbIB UnNn KOPOTKOE 3aMblkaHNe
nupomMeTpa

Ona  yHuBepcanbHOro  Jatyvka
0...5MA BblMUCNEHHOE 3HaYeHne
BXOJHOW BEMNUYUNHBI Bbille 6 MA

[MpoBepuTb paboTocnocobHOCTL
fatuvka

aann

KopoTkoe 3amblkaHie TepMomeTpa
COMpPOTUBIIEHNS

MpoBepuTb paboTocnocobHOCTL
Jartuvka

HC

BbluncneHHoe 3HaYeHe Bbllle
ZA0nyCTMMOro npeaena UHaukaumm

Lo

BbluncneHHoe  3HauyeHue HWXe
[aonycTtuMmoro npeaena nHaukaumm

M3MeHWTb 3HaYeHne BXOAHbIX
curHanos
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MpogomkeHue Taénuubi .1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

3HaveHve TemnepaTypbl Ha
nHOovKaTope B pexume
PABOTA He cooTBeTcTBYyeT
peanbHon

HeBepHbIN ko4 TMNa gaTynka

B napameTtpe b1-0 3agaTb Kog,
COOTBETCTBYIOLLMIA
MCMNONb3yeMOMy AaTynKy (CM.
Mpunoxexue B)

BeepneHbl HeBepHble 3Ha4YeHunsa
«caBura XapakTepuUCTuku» U
«HAaKIOHa XapakKTepUCTUKU».

B napameTtpe b1-1 yctaHoBUTb
0.0, B b1-2 ycTraHoBuTb 1.000
(cm. Mpunoxenwne B)

|/|CI'IOJ'Ib3yeTC$I AsyxnposoaHas
cXxemMa coeanHeHua an6opa Cc
OaT4ynkom

lMpounaBecTn coeamHeHne no 3-x
NPOBOAHOW CXeMe unu
BOCMOJ1b30BaTbCS PEKO-
MeHgaumamu (cm. Mpunoxenwve N

Lenctene
rnomex.

ONEeKTPOMarHUTHbIX

OKpaHMpoBaTb JIMHUIO CBS3U
nartymka ¢ npubopom, akpaH
3a3eMIIUTb B OJHON TOYKE.

Ha nHamKaTope npv
Hanu4uM TOKOBOrO CUrHana
oToBpaxaloTcst Hynu

HeBepHoe nopkntoyeHne gartumka
K npubopy

MpoBepuTbL CXxeMy NOAKMIOYEHNS
Aatuuka (cm. Mpunoxerve b)

lMpu HarpeBe Temnepatypa
yMeHbLUAeTC U npu oxna-
XOEHWUW yBENMYMBaETCH

HeBepHoe coeauHeHue npubopa
C Tepmonapoi

M3meHUTb nonsipHoOCTb
noakIoYeHns TepMonapsl (CMm.
Mpunoxexne B)

He pabotaeT BbIxogHOe
YCTPOWCTBO

3agaH HeBepHbI pexum paboThbl
NIOrMYeCcKoro yCcTpoicTea

3apaTb B napameTtpe Al-1
TpebyeMbii pexum paboTbl (CM.
Mpunoxexue B)
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MpogomkeHue Taénuubi .1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Mpn BrtoveHy npubopa  Temne-
paTypa oKasbIBaeTcs B 3oHe TycT + A

M3MeHuTb 3HaveHne A

3ajaHa 3adepxka BKIOYEHUS!
BbIXOAHOrO yCTpoiicTBa

3apaTb 3HaveHne napameTpa
Al-5, pasHoe 0 (cm. MNpunoxeHve
B)

BbixogHoe yCTpOWCTBO He
cpabaTtbiBaeT npu  OOCTU-
XEHUW 3afaHHbIX rpaHnL

BBegeHo MuHMManbHoe Bpemsi
HaxoXOeHns  BbIXOAHOTO  yCT-
porcTBa BO BKIIOYEHHOM MK (1)
BbIKIMOYEHHOM COCTOSIHUM

3apaTb 3HavYeHne napameTpoB
A1-7 n A1-8, paBHoe 0 (cm.
MpunoxeHue B)

3apaHa 3afiepiKKa BbIKIMIOYEHNA
BbIXOAHOIo yCTpOﬁCTBa

3apgaTb 3Ha4YeHne napameTpa
Al-6, pasHoe 0 (cm.
MpunoxeHue B)

HesoamoxHo N3MEHUTb
3Ha4yeHnss napameTpos T wu
A

BbicTaBneHa 3awuTa oT
N3MEHEeHNA yCTaBOK

3apaTtb B napameTtpe AO0-0
3Ha4yeHue 01 nnm 02 (cm.
Mpunoxexne B)

Henbas U3MEHUTb
napameTpbl rpynnbl A
v(unu) b

BbicTaBneHa 3awuTa oT
N3MEeHeHUA yCTaHOBOK

B napameTpe A0-0 n b0-0
3agatb 01
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MpunoxeHue E. OcTupoBKka npubopos

E.1 O6wwue yka3zaHus

|'OCTVIpOBKa [OMKHa  MPOU3BOAMTBECA  TOMbKO  KBanuuumpoBaHHbIMU

cneuuanuctamum

METPOSIOrMYEcKnUX Cry6 Mpu yBernmyeHUM MOrpelHOCTU U3MEpPEHUsi BXOAHLIX MapameTpoB CBepX
YCTaHOBEHHBIX 3HaYeHuiA. [PoVN3BOAMTCS OCTUPOBKA TONMBKO aHAMOroBbLIX BLIXOAOB. YHMBEPCAlbHbIE
BXoAbl NprGopa 0651a4atoT BbICOKON TOYHOCTLIO M3MEPEHUS U He TpeByoT KCTUPOBKK.

E.2 IOcTMpoBKa BbIXOAHbLIX LUMdpoaHanorosbix npeobpasoBartenen

«napameTp-Tok» 4...20 MA (Bbixog Tuna W)

MooknounTe K OCTMPYEMOMY BbIXOA4y Harpy3ky Ru, w
BOMbTMETP cornacHo pucyHky E.1. B «kavectBe Ru MOXHO
1cnonb3oBaTb Mara3vH conpotusneHunii P4831 nnu nogobHein emy
C KnaccoMm TouyHocTu He Gomnee 0,05, a kavecTBe BofbTMeTpa —
npubop c knaccom To4yHOCTM He Gonee 0,05, Hanpumep B1-12.
YcTaHoOBUTbL HA MarasuHe 3HadeHune conpoTmeneHus 500,00 Om.

Mopgatb nuTaHme Ha npubop. Ha umdpoBoM uHAMKaTOpPE
npubopa oTtobpasnTcsa Tekyllee 3Ha4YeHUEe U3MepPSeMO BENUYMHBI.
Mpubop Haxogutcs B pexume PABOTA.

lOcTupoBka 3akniovaetcss B nogbopke KoadduuueHToB Ans
MWUHUMarbHOMO U MakCUMarbHOro 3Ha4YeHUs BbIXOAHOIO TOKa.
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KOcTpoBKa MMHUMAaNbHOro 3Ha4yeHUs (4 MA) BbIXOQHOIO TOKa:

—  BOWTM B pEXWUM 3aaHWs KOAA NYTEM HaXaTuUs U yAepxKaHus He MeHee 3 CeK. KHOMKY
S b
- 3apartb kHonkamu [N 1 [V spauenne kopa toctuposku — 200

I'IPOI'.l

—  HaxaTb KHOMKY . Ha uudpoBom wuHgukaTope npuGopa nosiBUTCA
3HayeHne napameTpa noaGopa, COOTBETCTBYHOLIEE MUHUMATbHO
BO3MOXXHOMY 3HAYEHUIO BBIXOAHOO TOKA;

A -

—  KHOmMKamu " Ha nuueBoW naHenu npubopa ycTaHOBWUTHL Takoe
3Ha4yeHve napameTpa noabopa Ha nHavkaTope npubopa, 4Tobbl NageHe
HanMpshHkeHWs Ha MarasvHe ConpoTUBReHui 6bino pasHo 2,00 + 0,02 B
(4TO CcOOTBETCTBYET MUHUMANbHOMY TOKy 4 MA). 3To 3HauyeHue
KOHTPOMMpyeTCcs Mo nokasaHusim BonbTmeTpa B1-12; B1-12

nPar; “

—  HaxaTb KHOMKY | Mpnbop nepenget B pexkum PABOTA.

KOcTpoBka MakcMmanbHOro 3Ha4yeHus (20 MA) BbIXOOHOTO TOKa:

—  BOWTW B PeXUM 3aAaHvs Koda NyTem HaxaTusi u yaepxanus He meHee 3 cek. KHonku @;
2 [z

- 3apartb kHonkamu [ 1 [V spavenne kopa toctuposkn — 20 F:

NPOT.
—  HaxaTb KHOMKY Ij Ha umdppoBom nHaMKaTope NpuGopa NOSIBUTCS 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYOLLEE MUHUMATBEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKa;
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KHOMKamu @ " [g Ha nn n

- LieBOVi NaHenu npubopa yCcTaHOBUTL Takoe
3HayeHve napameTpa nogbopa Ha uHAMKaTope npubopa, 4TOObI
najeHue Hanps>keHUss Ha marasuHe COMpOTUMBIIEHW GbiNo paBHO
10,0 £ 0,1 B (4TO cooTBeTCTBYEeT MakcumanbHoMy Toky 20 MA). 3To
3Ha4YeHne KOHTPONMpyeTCsi MO NokaszaHusam BonbTMeTpa B1-12.

—  HaxaTb KHOMKY nmr'l. Mpubop nepengeT B pexxum PABOTA.

E.3 KOcTtupoBKa BbiXxoaHbIX LiucdpoaHanoroBbIix
npeobpa3oBartenen «napamMeTp-HanpsXXeHue» _
0...10 B (Bbixog TMNA Y)

TPM1

MoakniounTb K HOCTMpYEMOMY BbIXOZy Harpysky Ru, u

Brixop X-1

I 2000,000;;
BOMbTMETP cornacHo pucyHky E.2. B «kavectBe Ru MOXHO Beixop X-2 y
1cnonb3oBaTb MarasvH conpoTtusneHunii P4831 nnu nogobHein emy Bonon %3
C KknaccoMm ToyHocTu He 6oree 0,05, a kayecTBe BoOnbTMeETpa — ]
npubop c knaccom TovHOCTM He Gonee 0,05, Hanpumep B1-12. 248
YcTaHoOBUTbL Ha MarasuHe 3HadyeHue conpoTuenexust 2000,00 Om. +24B

MopaTe nuTanve Ha npubop. Ha uudpoBom uvHAMKaTOpe ’ d
npubopa oTobpasnTcsa Tekyllee 3Ha4YeHWe U3MEePSIEMON BENMUYUHDI. ’i‘\
Mpubop Haxogutcs B pexume PABOTA.

lOcTupoBKka 3akniouaetcs B Noabopke KoaddULMEHTOB Ans B1-12

MWHUManNbHOro N MakCcumMarnbHOro 3Ha4eHua BbIXO4HOIo ToOKa. PVICyHOK E.2
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lOcTupoBka MMHMmanbHoro 3Ha4yeHus (O B) BbIXOAHOro HanpspkeHUs:
—  BOWTU B peXuM 3aAaHvsl kofa nyTem HaxaTusi U yaepXaHus He MeHee 3 cekyH[ KHOMKW

A .M
—  3aparTb KHonkamu IZ 1 ™ sHauenme kopa roctuposku — 20

nPQr.
- HaXaTb KHOMKY | Ha LlI/Id’.)pOBOM nHgukKaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u,6opa, cooTBeTCcTByOLee MUHUMarlbHO BO3MOXXHOMY 3HA4Y€HUI0 BbIXO4HOIO TOKa;

A .M y

—  KHOMKamm n Ha nuueBoW NaHenu npubopa yCTaHOBWTL Takoe
3HayeHve napameTpa nogbopa Ha uHavkaTope npubopa, 4Tobbl NageHve
HanpshkeHns Ha MarasuHe conpoTumeneHun 6bino pasHo 0,00 + 0,02 B
(4TO cooTBETCTBYET MUHMManbHOMY HanpskeHuio 0 B). 3710 3HayeHue
KOHTpOMMpyeTCcsi Mo nokasaHnam BonbtmeTpa B1-12;

—  HaxaTb KHOMKY nmr'l. Mpubop nepeniget B pexxum PABOTA.

B1-12

OcTUpoBKa MakCMManbHOro 3HavyeHus (10 B) BLIXOAHOrO HanpsiKeHUs:
—  BOWTU B peXuM 3afaHus Kofa nyTeM HaxaTus U yaepKaHus He MeHee 3 CeKyH[ KHOMKM
nmrl,
S hoA
—  3apartb KHonkamu IZ " [V 3HaYeHne Koaa CcTMpoBku — 24 f;

nPar.
—  HaxaTb KHOMKY | Ha umdpposom nHavkaTope npubopa NOsSIBUTCS 3HadYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATTEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKa;
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KHOMKamu @ " [g Ha nn n

LieBOVi NaHenu npubopa yCcTaHOBUTL Takoe
3HayeHve napameTpa nogbopa Ha uHAMKaTope npubopa, 4TOObI
nafjeHue HamnpshkeHUss Ha marasvHe COMpoTUBIEHUN ObiNo paBHO
10,0+ 0,1 B (4TO COOTBETCTBYET MaKCUMarbHOMY HamnpsbKeHWUo
10 B). 310 3HayeHue KOHTPONMpyeTcsl MO MokKasaHWsM BONbTMeETpa
B1-12;

HaXaTb KHOMKY @. Mpnbop nepenget B pexkum PABOTA.
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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