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HacTosiwmih [OKYMEHT SBRAeTCA penpe3eHTaTMBHbLIM BapuaHTOM pyKoBoacTBa nNo
akcnnyataumm TPM1, wuaeHTUYHbIM NO coAepXaHWI 3TanoHy pykoBoAacTBa nNo
akcnnyaTtauum KYB®. 421210.002 P3, npowepgwemy cepTudukaumio B KOMMIEKTe C
npu6opom B PeaepanbLHOM areHTCTBE N0 TEXHUYECKOMY perynMpoBaHuio U METPONormm.




BBepneHue

Hactoswee PykoBogctBo no  akcnnyaTauuyM — npegHasHayeHO  Ans  O3HaKOMIIEHWs
obcnyxuBatoLero nepcoHana ¢ yCTpoMCTBOM, MPUHLMMIOM OEUCTBUS, KOHCTPYKUUEN, TEXHUYECKOMN
aKcnnyataumen n obCryXvnBaHNemM MU3MepuTensa-perynsaTopa MUKpOMpOLECCOPHOro OAHOKaHamnbHOro
TPM1 c yHuBepcanbHbiM M3MepUTENbHbIM BXOAOM (B JdanbHeMweM Mo TEeKCTYy WMEHYeMOoro
«npuGop»).

Mpubop BbINyckaeTCcsi COMMacHO TEXHUYECKVM YCIOBUSM U UMeeT ceptudmkaT cootBetctBust FTOCT-P.
MpuBop 3aperncTpypoBaH B ['0CyapCTBEHHOM PEECTPE CPEACTB M3MEPEHUIA.

Mpunbop cooteetcTByeT FTOCT P 52931-2008 1 OTHOCMTCH K M3AENWUAM FroCyAapCTBEHHOW CUCTEMbI
NMPOMBbILLMEHHbIX MPUGOPOB U CpeacTs aBTomaTusaumn. Mpy 3TOM, MO YCTOMYMBOCTM K SNEKTPOMArHUTHbLIM
BO3LENCTBUAM 1 MO YPOBHIO M3NyYaembix paanornoMex npubop cooTBETCTBYET 060pyAoBaHMIo knacca A no
MOCT 51522-1999 (M3K 61326-1).

MpunGop obnagaeT yny4lleHHbIMU MO CPABHEHUIO C NpeabIAYLLE Cepuelt XapakTepucTnkamm:
e BbICOKasi MOMEXOYCTONYMBOCTb K 3NIEKTPOMAarHUTHbIM BO3[ENCTBUSIM;
e yBENUYEHHbIN CPOK rapaHTVK, rapaHTUIMHBIA CPOK OBCNYXMNBaHWS cocTaBnseT 5 ner;
e  [OBbILEHME YHMBepcanbHOCTU Mpubopa, nossonstowee 6onee MBKO MCMNoNbL30BaTb
npnbopbl N YMEHbLUUTL X HOMEHKNATYpy 3a CYET UCNONb30BaHWS:
" yHuUBepcasnbHbIX BXOAOB;
*  BCTPOEHHOrO WCTOYHMKA HanpsbkeHuss 24 B Ons nuTaHus akTUBHbLIX [OaTyMKOB,
BbIXOAHBIX aHanorosbIx ycTponcTts (LIAM) nnu apyrnx HU3KoBOMbTHbIX Lienen ACY.
Mpubopbl BbIMyckatoTcs knacca ToyHoctn 0,25; 0,5. Kmacc TOo4HOCTM 3aBucuT OT Tuna
noaKIoYaemMoro BHeLHEero Aatyvka.



Mpu6op u3roTaBNUBaEeTCA B pPasnWuHbIX MOAUUKAUMSX, OTIMYaloWMXCs Apyr oT Aapyra
KOHCTPYKTVMBHBLIM MCMOSIHEHMEM W TUMOM BCTPOEHHOTO BbLIXOAHOTO YCTpoWcTBa. WHdopmaums o
mMoamdvkaummn npubopa 3amdpoBaHa B Kode NOSHOTO YCIIOBHOrO 0603HayYeHus:

TPM1 -X. V. X

[Tun npubopa

l KOHCTRYKTMBHOE MCnonHeHue

I 06o3Hayenue nependHoro npeobpasosarens

| Tun BCTPORHHOND BLIXOAHOMD YCTPOACTBA

KOHCprKTVIBHoe UcnosrnHeHue:

H —
L -

w1 -
L2 -

a _

KOPMYC HacTEHHOro kpenneHus ¢ paamepamu 130x105x65 MM 1 cTeneHbto 3awmThl IP44;
KOPMyC LUWTOBOrO KpenneHus ¢ pasmepamy 96x96x65 MM M CTeneHbio 3aliuTbl CO CTOPOHbI
nepegHen nanenu IP54;

KOPMyC LUMTOBOrO KpenneHus ¢ pasmepamu 96x96x47 MM 1 CTENeHbio 3alinTbl CO CTOPOHbI
nepegHen nanenu IP54;

KOPMyC LMTOBOro KpenneHus ¢ pasmepamm 96x48x100 MM 1 CTeneHblo 3alinTbl CO CTOPOHbI

nepegHen navenu IP54.
kopnyc ¢ pa3mepamu 90x72x58 mm ans yctaHoBku Ha DIN-peiiky n cTeneHbio 3awmTbl CO

CTOPOHbLI NepeaHewn naHenu 1P20.

FabapuTHbIe YepTexXM kopnycoB NpubopoB NpuseaeHs! B MpunoxeHun A.

Y — yHMBepcanbHbI U3MePUTENbHBIN BXOA,.



Tun BCTPOEHHOro BbixogHoro ycrpouncrsa (BY):

O6o3HavyeHue
Tun BbIXOAHOIO 3J1IeMeHTa TexHu4yeckue napameTpbl
BbiXo4a
P KOHTaKTEI 31IEKTPOMATHMTHOTO pere Tok He 6onee 8 A npu HanpshkeHun He Gonee
250 B (50 I'u)
K OnTtonapa TpaH3ncTopHasi MocTosiHHbIV TOK He 6onee 400 MA npu
n-p-n-tuna HanpshkeHun He bonee 60 B
T Bbixoa Ana ynpasneHuns BHELHNUM BbixogHoe HanpskeHune 4...6 B, NOCTOAHHBIN TOK He
TBEPAOTENbHbIM pene 6onee 25 MA
c OnTonapa CUMUCTOpHAS Tok He 6onee 50 MA Npy NepeMeHHOM HanpsKeHUN
He 6onee 250 B (50 'u)
Tok He 6onee 50 MA (Ha Kaxayto onTonapy) npu
c3 Tpy onTonape! cuMMCTOpHbIe nepemMeHHOM HanpshkeHun He 6onee 250 B (50 I'u)
n LIAM «rapameTp — Tok» MocTosiHHBIN TOK 4...20 MA Ha BHELLUHEN Harpyske
He 6onee 1 kOM, HanpshxeHue nuTanusa 12...30 B
MocTosHHoe Hanpspkerve 0...10 B Ha BHELIHEN Harpy3-ke
Y LA «napameTp — HanpspkeHve» He MeHee 2 KOM,F:-IaI'Ipﬂ)KeHMe nuTtaHusa 16...30 B e

Mpumep 3anucu o6o3HayYeHUst Npubopa B AOKYMEHTaLUUM ApYroi NPOAYKUMKY, FAe OH MOXET GbiTb
MPVYMEHEH:

N3mepuTenb-perynatop MMKpONpoLecCOpHbIM oaHOKaHanbHbin TPM1-H.Y.P

Mpumep 3anuncy o6o3HaveHus npubopa npu ero 3akase: TPM1-H.Y.P

Mpn 3TOM W3rOTOBMIEHMIO W MOCTaBKE MOANEXUT U3MEPUTENb-PErYNATOP MUKPOMPOLIECCOPHBIi
ofHokaHanbHbI TPM1 B koprnyce HacTeHHOro KpenneHusi. Tun BCTPOEHHOro BbIXOAHOIO YCTPOMCTBA
— perne 3neKTpoMarHuTHoe.




1 HasaHauveHue npnbopa

N3mepuTenb-perynaTop MUKpPONpPOLECCOPHbIN OfAHOKaHanbHbin TPM1 coBMECTHO C NepBUYHBIM
npeobpasoBaTtenem (4aTt4yMKOM) NpefHasHadeH Ans U3MEPEHWUs U PerynupoBaHus TemnepaTypbl U
OpyrMx  uUsnYecknx napameTpoB, 3HAYeHWe KOTOpbIX BHELHWUM [aTyMKOM  MOXeT  ObiTb
npeobpa3oBaHo B CUrHarbl MOCTOSHHOIO TOKa UINN HaNpPsXKeHWs.

Mpubop MoxeT ObiTb MCMONb30BaH Ans U3MEPEHUST U PEeryrnvpoBaHUsi TEXHONOTMMYECKMX
NPOLIECCOB B pa3fn4YHbIX OTPaCNSX MPOMbILLMIEHHOCTU, KOMMYHaIbHOIO U CENbCKOro X03AMWCTBa.

Mpnbop MoxeT OblTb MNPUMEHEH Ha MPOMbLILWMEHHbIX OOBbeKTax, MNOAKOHTPOMbHbIX
PoctexHaasopy.

I'Ile60p No3BOSIAET OCYLLEeCTBNATb cneagytowime beHKLI,VIVI:

®  y3vepeHue TemnepaTtypbl UK ApYrux hU3MHECKVX BENWYMH (QaBMEHNs], BIAXHOCTH, pacxoda,
YPOBHS WM T.N.) B OOHOM TOYKE C MOMOLUbIO CTAHAAPTHLIX AATYMKOB, MOAKIIOYAEMBIX K
yHUBEpcanbHOMY BXoAay npubopa;

perynvpoBaHue n3mepsieMon BeMnMYMHbl No ABYXMO3ULMOHHOMY (peneriHoOMy) 3aKOoHY;

oTOGpaxXeHWe TEeKyLIEero W3MEPeHUs Ha BCTPOEHHOM CBETOAMOLHOM  LMPOBOM
vHAMKaTope;

®  (hopmMupoBaHue BbIXxogHOro Toka 4...20 MA unu HanpsixeHus 0...10 B gnsa peructpaumm nnm
yNpaBneHnss UCMONHUTENbHBIMU  MeXaHuamamu no [1-3akoHy (Npu Ucnonb3oBaHUM B
Ka4yecTBe BbIXOAHOroO yCTponcTBa umdpo-aHanorosoro npeobpasosartens (LIAM)).



2 TexHU4YeCKMe XapaKTePUCTUKM U YCIIOBUA IKCNNyaTauum

2.1 TexHU4YeCcKne xapakTepmMcTuku npmubopa

OCHOBHbIe TEXHUYECKME XapaKTepUCTUKM Npubopa npueseaeHsl B Tabnuue 2.1 - 2.3.

Ta6nuua 2.1 - XapakTtepucTuku npubopa

HanmeHoBaHue 3Ha4yeHue

[ranasoH nepeMeHHOro HanpsKeHWs NUTaHUS:

HanpsbkeHne, B 90...245

vyacrtoTa, 'y 47...63
MoTpebnsiemas moliHocTb, BA, He 6onee 7
HanpsikeHne BCTPOEHHOrO MCTOYHMKA NUTaHMS MOCTOSIHHOIO Toka, B 24 +2 4
MakcumanbHO 4oNYCTUMbIV TOK BCTPOEHHOIO MCTOYHMKA MUTaHus, MA 80
KonnyectBo kaHanos 1
Bpewmsi onpoca Bxoaa:

TEPMOMETPbI CONPOTUBIEHNS, C, He Bonee 0,8

TepMo3anekTpuyeckme npeobpasoBaTeny n yHUUUMpPOBaHHbIE

CUrHarnbl NOCTOSIHHOIO HaMNpsXKeHUst U TOKa, C, He bonee 0,4
Mpenen OCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU N3MEPEHNN:

TepmoanekTpuyecknumu npeobpasosartenamu, % +0,5

TEPMOMETPamMM CONMPOTMBIIEHUS U YHUPULIMPOBAHHBIMM CUrHanaMu

MOCTOSHHOTO HaMPshKeHWs 1 Toka, % +0,25




OKOHYaHue Tabnuubl 2.1

HanmeHoBaHue 3HavyeHue

CreneHb 3almThbl KOpnyca

HaCTeHHbIN H P44

wmToBble W1 v L2 (co cTopoHbl nuLeBoi NaHenn) IP54

DIN-peeyHbIvi [] (CO CTOPOHbI NULIEBON NaHenum) 1P20
abGapuTHble pa3mepbl Npubopa:

HacTeHHbIA H, Mm (130x105x65)+1

wwurosont W1, mm (96x96x65)%1

wwmtoson W11, mm (96x96x47)+1

wwurosont L2, mm (96x48x100)%1

DIN-peeyHbin [], Mm (90x72x58)+1
Macca npubopa, kr, He bonee 0,5
CpefiHuii cpok cnyx6bl, net 8

Ta6nuua 2.2 - Ucnonb3yembie Ha BXoAe CUrHanbl NOCTOSIHHOIO TOKa M HanpsiXeHusi

Mpenen
3HauyeHue eavMHULbI .
HanmeHoBaHue .El.uanasctﬂ mnagLero OCHOBHOM
0,
n3mepeHun, % npuBeaeHHOWN
Pa3psfa, en. u3m. norpewHocTH, %
CurHan NOCTOAHHOIO HanpsiXeHus
—50...+50 mB [ 0...100 [ 0,1; 1,0 | +0,25
YHudmumpoBaHHble curdHanbi no FOCT 26.011-80
0..1B 0...100 0,1; 1,0
0..5vA 0...100 0,1;1,0 0,25




OKoHYaHue Tabnuubi 2.2

3 Mpenen
HayeHue eauHULbI .
HaumeHoBaHue .El.uanasctn MmnagLero OCHOBHOM
0,
n3mepeHun, % a3psaa, en. nam npuBeaeHHOWN
paspsna, en. i norpewHocTn, %

0...20 MA 0...100 0,1;1,0
4..20 A 0...100 0.1, 1.0 *0.25
MpumeyaHme - MakcumanbHO BO3MOXHbIA AManasoH uHAuMKauum oT -999 po 9999. [pu

VMHOMUMPYEMbIX 3HaveHusix Bbiwe 999,9 n Huxe MuHyc 199,9 ueHa eguHUUbl Mrafwero paspsaa

paBHa 1.

Ta6nuua 2.3 - Ucnonb3yembie Ha BxoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4nkm)

3HauyeHune Mpepen
H [Ounana3oH eauHULbI OCHOBHOWM
anmeHoBaHue Al .
u3MepeHun, °C MnagLuero npuBeaeHHoOn
paspspaa, °C ? norpelwHocTu, %
TepmomeTpbi conpoTuBneHus no FOCT P 8.625-2006 unu Tepmonpeo6pasoBarenu
conpotusnenus no FOCT 6651-94 3%
Cu 50 (a'=0,00426 °C ™) —50...+200 0,1
50M (0:=0,00428 °C ) —200...+200 0,1; 1,0
Pt 50 (0:=0,00385 °C™) —200...+850 0,1; 1,0 +0,25
500 (0:=0,00391 °C ™) —240...+1100 0,1; 1,0
Cu 100 (0:=0,00426 °C ™) —50...+200 0,1




MpogomxeHue Tabnuubl 2.3

HanmeHoBaHue

OwvanasoH
u3mepeHui, °C

3HauyeHune
eauHULbI
MmnagLero

paspspaa, °C ?

Mpenen
OCHOBHOW
npuBegeHHOMN
norpewHocTn, %

100M (¢=0,00428 °C ™) —200...+200 0,1;1,0
Pt 100 (¢=0,00385 °C ™) —200...+850 0,1; 1,0
1000 (¢:=0,00391 °C™) —240...+1100 0,1; 1,0
Ni 100 (0=0,00617 °C ™) —60...+180 0,1
Pt 500 (¢=0,00385 °C ™) —200...+850 0,1; 1,0
5000 (¢=0,00391 °C™) —250...+1100 0,1; 1,0
Cu 500 (0:=0,00426 °C ™) —-50...+200 0,1 +0.25
500M (0:=0,00428 °C ™) —200...+200 0,1; 1,0 -
Ni500 (¢=0,00617 °C ™) —60...+180 0,1
Cu 1000 (0:=0,00426 °C ™) —50...+200 0,1
1000M (0=0,00428 °C ™) —200...+200 0,1; 1,0
Pt 1000 (¢:=0,00385 °C ™) —200...+850 0,1; 1,0
10000 (¢=0,00391 °C ™) —250..+1100 0,1; 1,0
Ni 1000 (0:=0,00617 °C ™) —60...+180 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1; 1,0 105
TXKK (J) —200...+1200 0,1; 1,0 (+6 2’5)4)
THH (N) —200...+1300 0,1; 1,0 s
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MpogonxeHue Tabn. 2.3

3HauyeHune Mpenen
H [Ounana3oH eauHULbI OCHOBHOWM
aumeHoBaHue N .
usmepeHui, °C Mnaguwero npuBeaeHHOM
paspspaa, °C ? norpewHocTu, %
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0
TMP (B) +200...+1800 0,1;1,0 10,5
TBP (A-1) 0...+2500 0,1; 1,0 (0,25)*
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) —250...+400 0,1;1,0
MpumeyaHus
R TemnepaTypHbli  KO3(MUUMEHT TepMOMeTpa COMPOTUMBIIEHUSS — OTHOLUEHWE pasHULb

COMNPOTUBMEHWUIA AaTyuka, uamepeHHbix npu Temnepatype 100 n 0 °C, Kk ero conpoTUBIIEHWIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C v okpyrneHHoe A0 NATOro 3Haka nocrie 3ansiTou.

2)

N paBHa 1 °C.

npu Temnepatype Bbilwe 999,9 n Hwke MuHyc 199,9 °C ueHa eauHWUbl Mnaglwero paspsiga

AonyckaetTcda nppuMmeHeHne HeCtaHO4apTu3oBaHHONoO MegHOro TepMomMeTpa ConpoTuBEHUA C

Ro = 53 Om, 0=0,00426 °C ' u auanasoHom namepeHun ot muHyc 50 go +180 °C.

4)
5)

OCHOBHasi NpuBeAeHHas norpeLlHocTb 6e3 KXC.
npubopskl, paboTawwmne ¢ Tepmonpeobpasosatensmu conpoTtmenerHns ¢ HCX no MOCT 6651,

npegHasHayeHbl Ansi UCnonb3oBaHusa B ctpaHax CHI

11




2.2 YcnoBus 3aKcnnyaTauum npubopa

Mo yCTOMYMBOCTM K MEeXaHM4YeckuM BO3AEWCTBMSIM MPU 3KCMnyaTaumm npubop cooTBeTCTBYeT
rpynne ucnonHeHus N2 no FOCT P 52931-2008.

Mo ycToMYMBOCTM K KNMMATUYECKUM BO3AEWCTBMSAM NPWU SKCMnyaTaumn npmbop cooTBeTCTBYeT
rpynne ucnonHeHus B4 no FOCT P 52931-2008.

Mpun aTom NpuBop aKcnyaTMpyeTcsi Npu CneayoLmx YCrnoBusiX:

e 3aKpbiTble B3pbiBOOE30nacHble NomelleHnst 6e3 arpeccuBHbIX NapoB U ra3os;

e  TemnepaTypa OKpyxatoLiero Bo3gyxa ot muHyc 20 go +50 °C;

. BEPXHUIA Npeaen OTHOCMTENbHOW BNaXHOCTH Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee

HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnary;
. aTtmocdepHoe aasnexue ot 84 oo 106,7 kla.

MpumeyaHus

1. TpeboBaHMA B 4YacTU BHELIHWX BO3OENCTBYIOLUMX (DAKTOPOB SBMSAOTCS 00s3aTenbHbIMU, Kak
oTHOCsILIMECs k TpeboBaHMsIM Ge3onacHoCTU.

2. Ons moaudwmkaumin npubopa TPM1-H.Y.P n TPM1-LW1.Y.P, BbinyweHHbIX NO cneuuansHoMy
3akasy, onyckaeTcs aKCnyaTaums npu TemnepaType okpy»KatoLero Bosayxa ot MuHyc 40 oo +50 °C.
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3 YcTpouncTBo n pabota npubopa

3.1 MpuvHUMN gencTeuA

CTpykTypHasi cxema npubopa npusefeHa Ha pucyHke 3.1.

TPM1 6nok 06paboTku AaHHbIX
P N R e B 1 ©
gxoq 1 AR -] [BblumcnMTENL | Boixog 1 &
| yHuBepcanbhbiin| | | ydposoii| | ] -
f BX0L0 | ¢m1b]'p Kwﬂgg;‘:'oro - ﬂy I By §
JaTYMK P 2 = s i ) =
/
arnmnn
L

PucyHok 3.1 — cTpykTypHasi cxema npu6opa

Mpubop codepXWT KaHan YHUBEpCaAnbHOTO BXOAA AN MOAKMIOYEHWA  NepBUYHbIX
npeobpasoBaTeneit (gatyuvkoB), GMok 06pabOTKM [AaHHbIX, YeTblpexpaspsaHbii CBETOAMOAHLIN
uncppoBon MHAUKaATOP U BbixogHoe ycTpouncTeo (BY), npegHasHauyeHHOe NS ynpaBrieHUst BHELLHUM
obopynoBaHuem. briok 0bpaboTku AaHHbIX BknoyaeT B cebs undposor UnbTp, BblMUCIUTEND
KBagpaTHOro KOpHA 1 nornyeckoe yctponctao (JTY).
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Jloryeckoe YCTPOWCTBO B COOTBETCTBMM C  3anporpaMmMMpOBaHHbLIMU  MOMb3oBaTenem
(PYHKUMOHanNbHbIMK NapameTpaMu opMmUpyeT cUrHarbl yNpaBreHUs BbIXOAHBIM YCTpoOWCTBOM. BY B
33aBVICMMOCTM OT MOAVbMKaLWM NprBopa MOXET ObITb AVICKPETHOTO UM aHaNoroBoro Tvna (CM. M. 3.2.4).

3.1.1 UudpoBas punbTpaumusa n Koppekumsi U3MepeHumn
3.1.1.1 UncbpoBas dunbTpaumsa nuamepeHun

[nsa ocnabnennsa BMUAHUS BHELIHUX UMMYNbCHBIX MOMEX Ha SKCMnyaTaunoHHbIE XapaKTepucTUKn
npubopa B nporpammy ero paboTbl BBeAeHa UndpoBasi hunbTpauus pesynbTaToB UMEPEHWN.
PunbTpaums ocyLlecTBnseTcs B ABa atana.

Ha nepBoM 3Tane unbTpauuMM 13 TeKylUX W3MEPEHW A BXOAHbIX NapamMeTpoB
OT(OUNLTPOBLIBAIOTCS 3HAYEHUS!, UMElOLLME SIBHO BbIPaXXEHHbIE «MpOBasibl» UM «BbIGPOCHI».

[Onsa aToro npuGop BbLIYUCIISIET PA3HOCTb MEXAY pe3ynbTataMii M3MEPEHWI BXOOHOW BENUYUHDI,
BbIMOSHEHHbIX B [ABYX MOCMEAHWX UMKMax onpoca, W CPaBHUBAET ee C 3aaHHbIM 3HayeHueM,
HasblBaeMbiM «nofocon unbTpar. ECnu BbluMCNeHHas pasHOCTb MPEBbILAET 3afaHHbIN npeaer,
TO MPOM3BOAMTCA MOBTOPHOE M3MEPEHME, MOJTyYeHHbI pesynbTaT oTOpacbiBaeTcs, a 3HadveHue
nonocbl cunbTpa yaBauMBaeTcs. B criyyae NoATBEepPKOEHWS HOBOMO  3HAaueHus UnbTP
nepectpauBaeTca (T.e. mornoca unbTpa yMeHbLUAaeTcs A0 WCXOAHOM) Ha HoBoe CcTaburbHoe
COCTOSIHME M3MEPSIEMON BESIMYMHBI. TaKoW anropuTM MO3BOSIAET 3awmTUTL NPMBOop OT BO3LEMCTBUA
€[MHUYHBIX UMMYMbCHBIX U KOMMYTALMOHHBIX MOMEeX, BO3HUKaIOLMX Ha NpoM3BOACTBe Npu pabote
CUNoBoro 0GopyaoBaHMsL.
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Monoca @wunbTpa 3agjaeTcs B eduvHULAxX U3MepsieMon
Benu4yvHbl napameTpom b1-8 (cMm. MpunoxeHve B).

CnepyeT umeTb B BMAY, YTO YEM MeHbLUE 3HaYeHVe Nonochl
dunbTpa, TEM nyylle MOMEXO3aLUMLLEHHOCTb W3MEpPUTENBHOIO
KaHana, Ho npy 9TOM (M3-3a BO3MOXHbIX MOBTOPHbLIX U3MEPEHWA)
Xy)Xe peakums npubopa Ha ObICTpoe akTuyeckoe W3MeHeHue
BXOAHOro napametpa. MoaTomy npwu 3agaHum nonockbl unbTpa
crnegyeT  yuuTbiBaTb  MakCMMarbHYlO  CKOPOCTb  M3MEHeHUs
KOHTPONMMPYEMOW BENWYMHbI, a TakKe YCTAHOBMEHHYIO AnA
ucnonb3yemoro  gatyumka  nepuoguMdHocTb  onpoca.  [pwu
HeobxoaMMocTN punbTp MOXEeT ObiTb OTKIIOYEH YCTaHOBKOW
HyneBoro 3HayeHusi napametpa b1-8.

Ha Brtopom 3tane wunbTpaumm ocyLlecTBNsETCH
crnaxuvBaHue (gemndupoBaHne) curHana c Lenbilo ycTpaHeHus
LLIYMOBbIX COCTaBIIAOLLMX.

OCHOBHOWM  XapaKTepuUCTMKOW  Ccrraxusatowero uneTpa
ABNSIETCS «MOCTOsIHHAasAi BpeMeHW ¢unbTpa» — uHTepBan, B
TEYeHMe KOTOPOro M3MEeHeHVe BbIXOAHOIro curHana dunbTpa
pocturaeT [NocTosiHHaa BpeMeHu hunbTpa 3agaeTcs B cekyHaax
napameTtpom b1-9.0,63 OT n3MeHeHnsi BXOQHOro curHana.

CnepyeT NOMHUTbL, YTO YBENWYEHWE 3HAYEHUS MOCTOSHHON
BpeMeHn unbTpa ynyywaeT MoMexo3almuieHHOCTb KaHana
N3MepeHnsi, HO OQHOBPEMEHHO YBENMUYMBAET €ro MHEPLIMOHHOCTb,
T. e. peakuus npubopa Ha ObICTpble W3MEHEeHUs BXOOHON
BefIMYNHbI 3aMeanseTcs.

Toaer

S

a) koHTponupyeman Temnepatypa U

G} nsTRB OTENIOYEHE! t

FARAHHOE Vil
avesme 1-8 /

B) BKNWO4EH duneTp b1-8 t

e

r) BRndensl guneTpe b1-8ub1-9 t

PucyHok 3.2 — BpeMeHHble
aunarpaMmmbi paboThi
LndpoBbix omnbTpoB

Mpyn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTaHOBKOW HYNeBOro 3HayeHusi

napametpa b1-9.
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BpemeHHble guarpammbl paboTbl LMdpoBbIX hUNbTPOB NpeacTaBeHbl Ha pucyHke 3.2.
3.1.1.2 KoppeKuus uamepuTenibHOM XapakTepPUCTUKN AaTYNKOB

[ns  ycTpaHeHUs HayanbHOW MOrpelwHOCT npeobpas3oBaHWsi  BXOAHbIX CUrHaNoB U
MOrPELUHOCTEN, BHOCUMbIX COEAMHWUTENbHBIMU MPOBOAAMU, M3MEPEHHbIE U  OTUNbTPOBAHHbIE
nprvBopoM 3HaYeHWst MOTyT GbiTb OTKOPPEKTUPOBAHbLI. [MOrpeLHOCTH BbISIBIAOTCS NpY NPOBEAEHWN
METPOIIOrMYECKUX UCTbITaHWIA 1 YCTPAHSAITCS MyTeM BBOAA KOPPEKTUPYIOLWMX 3HadYeHnin. B npnbope
€cTb ABa TWUMNa KOPPEKLMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITL CABUM U U3MEHEHWE HaKIoHa
N3MepUTENIbHON XapaKTEPUCTUKM.

CABUAM XapaKTepUCTUKM OCYLLECTBNSIETCS NyTeM MpubaBneHns K M3MEpPEHHOW BenuvuHe
3HayeHus, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxeHue B). 3HaveHus caBura xapaKTepUCTUKU
JaTyvka 3a4aloTcsl B eAMHULAx M3MepeHns usnyeckol BENWUMHBI U CRyXaT Ans KoMneHcauum
MOrpeLUHoCTed, BHOCKUMbLIX COMPOTMBIIEHVSIMA  MOABOAALMX NPOBOAOB  (MpY  MOAKMHOYEHUN
TEPMOMETPOB COMPOTMBIEHNS NO ABYXMNPOBOAHON CXEME), a TakkKe Npu OTKNOHEHUM Yy TepMoMeTpa
COMpPOTMBIEHNS 3HaYeHs R.

Mpumep casura n3amepuTenbHOM XapakTepucTuky rpacmyeckn npeacTaBneH Ha pucyHke 3.3.
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AR+ |(50) (71.3)  (Rycm, OM) (0) (713)  (Rycm, OM)
Rorem  Ro
PucyHok 3.3 — Koppekuus «casur PucyHok 3.3 — KoppeKkuusi <HaknoH
XapaKTepUCTUKN» XapaKTepUCTUKU»

W3MeHeHMe HaknoHa XapaKTePUCTUKKN OCYLUECTBMAETCA MyTeM YMHOXEHUS U3MepeHHON (1
CKOPPEKTUPOBAHHON «CABWIOMY», €Cnu 3Ta Koppekums Heobxoduma) BenuymHbl Ha MOnpaBOYHbIN
KoadppumLmMeHT B, 3Ha4eHne KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbI BUA, KOPPEKUMM MCMonb3yeTcs, Kak NpaBumno, Afs KOMMeHcauun norpeLuHocTen caMmmx
[aTyvkoB  (Hanpumep, Mpyv  OTKMOHEHWM Y TEPMOMETPOB COMPOTMBMEHWS napaMeTpa o OT
CTAHAAPTHOrO  3Ha4YeHWs1) WM MOrPEeLlHOCTEN, CBSA3AHHLIX C  pasbpocom  COnpoTUBMEHUN
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LUYHTUPYIOWMX pe3ncTopoB (npu paboTe c npeobpa3oBaTensMu, BbIXOAHBIM CUrHanoMm KOTOPbIX
ABMAETCH TOK).

3HayeHne nonpaBo4YHoro koadduLmeHTa B 3agaetcs B 6e3pasMepHbIX eavHuLax B AvanasoHe
o1 0,900 go 1,100 1 nepes ycTaHOBKOW MOXeET ObITb onpeeneHo no opmyne:

B = NdrakT / Mn3am,

roe

B — 3Ha4YeHne nonpaBoYHOro koadd1LMeHTa, ycTaHaBNMBaeMOro napameTpoMm;

MdpakT — hakTnyeckoe 3HavYeHNe KOHTPONMPYEMON BXOAHOW BEMNUYMHBI;

Mu3m — nsmepeHHoe NpPMGOPOM 3HAYEHNE TON e BENMUYUHDI.

MpyMep M3MEHEHUs HakroHa W3MepUTENbHOW XapaKTEePUCTMKM rpaduyeckn npefcTaBrieH Ha
pucyHke 3.4.

OnpegennTe HeoOXOAMMOCTb BBEAEHUSI MOMPABOYHOTO KO3hpULUMEeHTa MOXHO, W3MepuB
MakcumarbHoe unm bnmskoe K HeMy 3Ha4yeHue napameTpa, rae OTKIOHEHUE HaKIMoHa N3MepUTENbHON
XapaKkTepuCTVKu Hanbornee 3ameTHO.

BHumaHue! 3agaHve KOpPeKTUPYIOLLMX 3HAYEHWI, OTIIMYAIOLLMXCS OT 3aBOACKMX yCTaHOBOK (b1-1
= 0.0 n b1-2 = 1.000), M3MeHsIET CTaHAaPTHbIE METPONOrMYECKUE XapakTEPUCTUKN Npubopa 1 [OMKHO
Npoun3BOANTBCA  TOMbKO B TEXHUMYECKM OOOCHOBaHHbIX  Cryyasx  KBanmuuMpoBaHHBbIMU
cneuuanucTamm.

3.1.2 BbluncneHue KBagpaTHOIO KOPHSI C y4eTOM HacTpOeK MacluTabupoBaHusl

Ans paboTbl C YHUDMLMPOBAHHBIMW AATYMKaMW, CUrHaM KOTOPbIX MPOMOpLMOHaneH KsagpaTy
M3MepsiEMON BenuYMHbI (4aTyYMKM pacxoga >KMOKOCTU WnM rasa), B npuGopax Ucnonb3yeTcs
NporpamMMHbI ~ MOAYMb  BbIMUCAUTENS  KBAApaTHOTO  KOPHs. [ns  BKIOYEHUS/BbIKMIOYEHWS
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BblUMCIIUTENSA HeobXoaMMO YCTaHOBWTb COOTBETCTBYyOLLee 3HavyeHve napameTrpa bl-3 (cm.
Mpunoxexwve B).

BbluMcneHne kBagpaTHOrO KOPHS,, C YY4eTOM HacTpoek MacliTabupoBaHusi, nocnegytolias
Bblgaya curHana Ha Haukaumio n cooTeeTcTBytoLee JTY npomMcxoguTt no cneaytowen popmyne:

T=n,+J/r.(n- n,),

roe n, - 3aJaHHOe MNonb30BaTeNeM HWDKHEe 3HayeHue rpaHuLbl AuanasoHa
nameperus (b1-5);
n. - 3afjaHHOe Momnb3oBaTeneM BepxHee 3HayeHue rpaHuubl Avana3oHa

nameperus (b1-6);
- 3HayeHne curHana c gatymka B OTHOCUTemNbHbIX eanHuuax ot 0,000
no 1,000.

3.2 YcTponcTtBo npubopa
3.2.1 KoHcTpykuumsa npubopa

Mpubop KOHCTPYKTMBHO BbLIMOMHEH B MIacTMacCcoBOM Kopryce, MpeAHasHayeHHoOM Ans
LUMTOBOIO UNW HACTEHHOIO KPENIEHNS.

Bce anemeHTbl npubopa pasmelleHbl Ha ABYX NevyaTHbIX nnatax. Ha nuueBoit naHenwu
pacnonoxeHbl knaemaTypa ynpasneHus npubopom, LM poBoit MHAMKATOP U CBETOAMOABI.

B npuGopax HaCTEHHOro U LUUTOBOIO KOHCTPYKTUBHBIX UCTMONHEHUI CUMOBasi U U3MeEpPUTENbHas
YyacTu, a Taikke NPUCOEAVHUTENbHBIA KNEMMHWK. pacnofioxeHbl Ha 3afdHei naHenu. KnemMmHuk ans
NOACOEANHEHUST BHELIHMX CBA3EN (4aT4MKOB W Lienelt NuTaHus) y npubopoB LLUTOBOrO KpenneHust
HaxoOuTCsl Ha 3agHel cTeHke. B npubopax HacTEHHOTO KpenmneHust KNEMMHWK pacrofioXeH Mof
BepXHeli KpbILKOW. B 0TBepCTUSAX NoABoAa BHELLHMX CBA3EN YCTaHOBEHbI PE3MHOBBIE YNIOTHUTENN.
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B npubGopax kpenneHus kopnyca Ha DIN-peiiky cunoBas W u3MepuTenbHas 4YacTu, a Takke
NpUCoeanHNUTENbHbIE KIEMMHUKN PacrnonoXeHbl Ha 6OKOBbIX CTOpPOHax npubopa.

[insa yctaHoBKM Nnpubopa B LMT B KOMMMEKTE NOCTaBKW MPUNaraloTCs KpenexHble aneMeHTbl, Ans
ycTaHoBku npubopa Ha DIN-peiiky B KOMMNEKTE NOCTaBKW NpunaraeTcs cneyuanbHas 3allerka.

Ha pucyHke 3.5 npuBefeH BHeWHUI BUA NULEBON NaHenu npubopa Ans KOprycoB pPasfinyHbIX
KPEnmeHun.
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PucyHok 3.5 — IluueBas naHens npu6opa Ans KOpNycoB: a) HacTeHHoro H n wurtoBoro
kpenneHus LW1; 6) — wutoBoro LL2; B) — DIN-peeyHoro [i; r) wurtoBoro Li11
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Ha nuueBoiit naHenu pacnonoXeHbl 3N1EMEHTbI YNpaBneHns U MHAUKaLUN.

YeTblpexpaspsagHbll LMPOBOM MHOMKATOP, NPeAHa3HaYeHHbIA Ans OTOOpaXKeHWUs 3HaYeHun
n3MepsieMbIX BEMUYMH U hYHKLIMOHANbHbIX MapameTpoB npubopa.

YeTbipe cBeToAMOAa KPacHOTO CBEYEHUS CUTHANMU3NPYIOT O Pas3nuyHbIX pexuMax paboTbl:

cBeToanoa «K» curHanusmnpyeT o BKITOYEHUM BbIXOOHOTO YCTPOMCTBA;

ceetoamnon «T» CUrHanmM3MpyeT O BKIIOYEHHOM peEXMMe BBOAA 3HAYEHUs! YCTaBKM
perynmpyemo BEMUYMHBI;

CBeTOAMOA, «A» curHanuampyeT O BKMIOYEHHOM peXxvMe BBOAa 3HaYeHWUs ructepesuca
KoMrapaTopa Unu nonockl NponopumoHansHocTH M-perynsaTopa;

ceetoamon «l» curHanuavMpyeT O BbIBOAE Ha WHAMKALMIO TeKyLero u3MepeHus
(HenpepbiBHas 3acBeTka) M 06 aBapuu no Bxogy (MuraroLLias 3acBeTka).

near,|
KHonka [: npegHasHayveHa ansa exoga B pexum NMPOrPAMMUPOBAHUE, a Takke ons 3anvucu
HOBbIX YCTAHOBMEHHbLIX 3HAYEHWIN B 3HEProHE3aBUCKMYIO NaMsaTb npubopa.

o
KHonka IZ npegHasHa4yeHa ana:

npocMoTpa 3aaHHOro 3Ha4eHna ycTaBkn ny;

Bbl60pa nporpaMmMmupyemMoro napameTpa u yBeJIM4eHUA ero 3Ha4deHud. ﬂpm yaepKaHnm
KHOMKU CKOPOCTb M3AMEHEHNA BO3pacTaeT.

W
KHonka E npegHasHaveHa gns:

BbiGOpa NporpaMMMpyemMoro napaMmeTpa WM yMEHbLUEHWUS ero 3HauveHusi. Mpu yaepxaHuu
KHOMKN CKOPOCTb U3MEHEHUS BO3PACTaET.
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3.2.2 Tunbl BXOAHbIX YCTPOUCTB

BxogHoe nameputenibHoe yCTPOMCTBO B Npubope SIBMSIETCS YHUBEpPCanbHbIM, T.€. K HeMYy MOXHO
noAaknoyaTh niobble NepBuYHble Npeobpa3oBaTenu (AaTunkn) U3 nepeymcrieHHbIX B Tabnuvue 2.2. Ko
BXoZy npnbopa MOXXHO NOAKMIYNUTL OAHOBPEMEHHO OAMH AATUUK.

B kauecTBe AaTYMKOB MOTYT BbITb MCMOMb30BaHbI:

e TEepPMOMETpbl COMPOTUBIEHNS;
npeobpasoBaTeniu TEPMO3NEKTPUHECKME;
aKTVBHble NpeobpasoBaTeny C BbIXOAHLIM aHarloroBbIM CUrHarioM B BuAE MOCTOSHHOIO
HanpshKeHWst Unn Toka.

AKTUBHble npeobpasoBaTeny C BbIXOAHbIM aHANOroOBbIM CUFHANoOM B BWAE MOCTOSIHHOTO
HanpskeHusa (—50...50 mB, 0..1 B) wnm Toka (0.5 mA, 0..20 MA, 4..20 MA) moryT ObITb
MCMonb3oBaHbl AN U3MEepPeHUs Kak TemnepaTtypbl, Tak U ApYyrux PU3NHECKUX BENWYUH: OaBMeHus,
pacxofa, YpOoBHS U T. M.

3.2.3.1 NoaknoyeHne TEpPMOMETPOB CONPOTUBIIEHUSA

PaboTta paTuyMkoB OCHOBaHa Ha TemmnepaTypHOW 3aBUCUMOCTY
3MEKTPUYECKOro  COMPOTUBIIEHUS MeTannoB. [aTunk (U3NYECKM
BbINOMHEH B BWAE KaTyLIKM W3 TOHKOW MeOHOW WiM NnaTUHOBOWM
NMPOBOJIOKM Ha kapkace 13 U3ONSLMOHHOrO MaTepuana, 3aknto4eHHoM
B 3aLUMTHYIO MMMb3y.

PucyHok 3.6
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TepmoMeTpbl CONPOTUBIEHNS XapakTepU3yloTCA ABYMS napameTpamu: Ro— conpoTuBneHnem
patuuka npy 0 °C M A — OTHOLUEHWEM pasHULLbl COMPOTMBIIEHUNA OaTyMKa, WU3MEPEHHBbIX Mpu
Temnepatype 100 n 0 °C, k ero conpoTusneHuio, namepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.

B npubopax mucnonb3yeTcst TpEXNPOBOAHAsS CXeMa MOAKIYEHUS TEPMOMETPOB COMPOTUBIIEHNS.
K ofHOMy 13 BbIBOAOB TepMope3ncTopa Ry NOACOeAVHSIIOTCA ABa NPOBOAa, a TPETUI NoaKMYaeTcs K
apyromy BbiBogdy R: (pucyHke 3.6, Hymepauusi KOHTaKTOB npuBeneHa B MNpunoxeHun b (tabnuua B.1)).
Takasi cxema Mo3BOSIsiET CKOMMEHCUPOBATL COMPOTUBIIEHNE COEAUHUTENbHBLIX NPOBOAOB. [Mpu aTOM
HeobxoanmMo cobniogaTb YCNoBMEe paBeHCTBa CONPOTHBEHWI BCEX TPEX NPOBOAOB.

TepmoMeTpbl  COMPOTUMBIIEHWS MOMyT MOAKMYaTbCs K  MpuMbopy C  MCMONb30BaHWEM
[OBYXMPOBOAHON NUHUM, HO MPWU 3TOM OTCYTCTBYET KOMMEHCaUMsi NpU U3MEHEHUM COMPOTUBIEHUS
coeavHUTENbHBIX NpoBoaoB. [loaTomy OyaeT HabnopaTbCs HekoTopasi 3aBUCMMOCTb MOKa3aHui
npubopa ot konebaHuii TemnepaTtypbl NPoBoAOB. B crnyyae ncnonb3oBaHUst ABYXNPOBOAHOW MUHUN
Onsi KOMMEHcaLUMN NapasuTHOro COMPOTMBIIEHUSI MPOBOAOB HEO6X0OAMMO MpY NMoaroToBke npubopa kK
paboTe BbINONMHWUTL AENCTBUSA, YKadaHHble B NpunoxeHun I.

3.2.2.2 NoAaknioyeHne TePMO3SEeKTPUYEeCKUX npeobpasoBarenen

TepmoanekTpuyeckuii npeobpasoBaTens (TepMonapa) CocTouT U3 2TPMO

OBYX COEOVHEHHbIX Ha OAHOM W3 KOHLOB MNPOBOAHUKOB,

M3roTOBMEHHBLIX M3 MeTannos, obnagawwmx pasHblMU Tepmo- uzﬁ’g*;ﬁ Bxop X-1
3MEKTPUYECKUMU CBOVCTBAMM. + Bron X2
CoefiMHeHHbIe KOHLbl, Ha3blBaeMble «paboyrM cnaem», onyckarT i _

B M3MepsieMyl0 cpefly, a cBO6OAHbIE KOHLbI («XOMOAHLIA cnai») Bxoa X-3
TepMonapbl MNOAKMYaKT Ko Bxody npubopa (pucyHok 3.7, i =

Hymepaums KOHTakToB npuBedeHa B [NpunoxeHun b (Tabnuua TemnepaTypH
B 1)) X0ROAHOro cnan

PucyHok 3.7
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Ecnm TemnepaTypbl «paboyero» M «XONOAHOTO CMaeB» pasfnyHbl, TO TepMmonapa BblpabaTbiBaeT
Tepmo3[C, KoTopasi M NOJAETCA Ha U3MEPUTENb.

Mockonbky TepmMoJAC 3aBMCUT OT pPasHOCTV Temnepatyp [BYX CriaeB TepMoriapbl, TO AMs MOnydeHus
KOPPEKTHbIX MoKa3aHW/i HeoBXOOUMO 3HaTb TEMMEPATYPY «XONOAHOMO criasy (ee CBODOAHBIX KOHLIOB), YTODbI
CKOMIMEHCMPOBATL €€ B AarnbHENLLIMX BbIMVCTIEHWSIX.

B npubopax npemycMmoTpeHa cxema aBTOMaTUHECKON KOMMEHCaLyM TemrepaTypbl CBOGOAHbLIX KOHLIOB
Tepmorapbl. [Jatirk TeMnepartypbl «XOroAHOrO Criash YCTaHOBIEH PSAOM C MPUCOEAMHATENHBIM KIEMMHVIKOM.

MpymeyaHme - [ins OTKMIOYEHUS KOMMNEHCaLWK «XONOAHOTOo crasi» Heobxoammo BeecTy kog 100 (cm. . 6).
KomneHcaums «xornoaHoro crnast» GyaeT BHOBb BKIHOYEHA TOMBKO MPU M3MEHEHWM Koaa JaTyuka Ui HOBOM
BKIMOYEHM NpuGopa.

MopkntoyeHve Tepmonap K npubopy  AOMKHO
Npon3BOANTLCA C MOMOLLBIO CheumanbHbIX KOMMEHCAUMOHHbIX
(TepmMOaneKkTpoaHbIX) MPOBOAOB, W3rOTOBMIEHHBIX W3 TeX Xe
camblX MaTepuanoB, 4YTO W Tepmonapa, npuM 3TOM
pekomeHayeTCcs nomellatb NpoBoda B 3alUMTHbIA 3KpaH (puc.
3.8). [lonyckaeTca Takke McCnonb3oBaTb NPOBOAA M3 MeETansos
C TEepMO3MNEeKTPUYECKMMW  XapakTepucTukamu, KoTopble B
OnanasoHe TemnepaTtyp 0...100 °C aHanornyHbl
XapakTepucTukam MaTepuanoB 3nekTpodoB Tepmonapsbl. [Mpu
COeAMHEHNN KOMMEHCALMOHHBIX MNPOBOAOB C TepMonapon u
NpMGOPOM HEOBXOAMMO COBMIOAATh NOMSPHOCTL PucyHok 3.8

BHumaHue! [lpu HapylleHUM ykasaHHbIX YCMOBUA MOFYyT WMETb MECTO 3HaYUTENbHbIE
MOrPELLUHOCTU MPY U3MEPEHUM.
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3.2.2.3 NoakntoyeHne AaTYNKOB, UMEKOLMX YHUPULMPOBaHHbIN BbIXOAHOW CUTHaN Toka

WUINn HanpsXxeHus

MHorve patuvky  pasnuyHbIX  (PU3MYECKUX  BEMUYMH
OCHallleHbl  HOPMUPYIOLMMU  U3MEepUTENbHbIMU  Mpe-
obpasoBaTensivu.  Hopmupywouive npeobpasoBatenu
TpaHcopMUpyT curHansi [ NepBUYHBIX
npeobpasoBarenem (Tepmonap, TEPMOMETPOB
COMPOTMBIEHUSI, MAHOMETPOB, PacXO4OMEpPOB W Ap.) B
YHUULMPOBAHHBIN CUrHaN NOCTOSIHHOTO Toka. BenuuuHa
3TOro TOKa NEeXuT B criegyowmx avanasoHax: ot 0 go 5,
ot 0 go 20, ot 4 po 20 MA. [Jana3oH BbIXOOQHOrO TOKa
HopMupytoLlero  npeobpasoBaTensi  NponopuuoHaneH

3HAYEHMIO usmyeckomn BEJIMYUHBI, n3mepsiemMon
OaTyukoM, U COOTBETCTBYeT pabouyemy AuanasoHy
nartyuvika, ykasaHHOMY B ero TEXHUYECKMX
XapaKTepucTUKax.

TPM1

-24 B
+24 B
Bxop X-1
Bxop, X-2
Bxopg X-3

PucyHok 3.9

B cBsia3n c Tem, 4YTO NpuGOp W3MEPSIET TOMbKO BXOAHOE HAMpsiKEHWE, NpYU MOAKIHYEHUM
[aTYMKOB MOCTOSIHHOTO TOKa HEeoBXOAMMO MCMONb30BaTh BXOASLLEE B KOMMIEKTALUMIO Harpy3ouHoe

conpotmereHne RH=50,000+0,025 Om (cM. pucyHok 3.9 u MpunoxeHve b).

Mpu HeoGXoOAMMOCTU NUTaHUS HOPMUPYIOLWMX NpeobpasoBaTeneil, UCMOMb3yIOWMUX BHELLIHWE
WNCTOYHUKMA NUTAHWS MOCTOSIHHOMO TOKA, MOXET MPUMEHSATLCA BCTPOEHHBIA B MPMOOpP ranbBaHUYecku
W30S IMPOBaHHbIN OT MUTALOLLEN CETU U U3MEPUTENBHON YacTu Npubopa NCTOUHMK 24 B.

MpumeyaHue - MakcumanbHasi Harpy3oyHasi CrMOCOBHOCTb BCTPOEHHOMO MCTOYHMKA MUTaHWS

coctaensiet 80 MA.

Cxema MoakmnoyeHUst K npubopy WCTOYHMKA YHUMULMPOBAHHOIO CUrHama MoCTOSIHHOTO

HanpsikeHus npuBegeHa B MpunoxeHun b (cMm. pucyHok b5.10).

26



3.2.3 lornyeckoe yctpouncteo JY

B npnbope nmeeTcs normyeckoe yCTponcTBo, KOTOPOe MOXET paboTaTb B OAHOM U3 PEXUMOB:

e  YCTPOWCTBO CpaBHEHMS;

. M-perynsarop;

e peructpaTop.

Pexum pabotel JIY ycTaHaBnuBaeTCcsi COOTBETCTBYWOLWMM kogoM B napametpe A1-1 (cwm.
MpunoxeHwne B). MNpu yctaHoBke oFF B aTom napametpe J1Y He paboTaeT, nepexoauT B COCTOsIHWE
OTKJTKOYEHO. Tlpu 3TOM BbIXOAHOE YCTPOWCTBO MNEpPexXoauMT B COCTOsiHWME, onpegensemoe
napameTtpom A1-9.

MapameTp Al-9 onpenensieT COCTOsIHME, B KOTOPOE [AOSKEH ObiTb nepeBeneH Bbixod BY npu
OTKNtoYeHHOM JTY, aBapumn no Bxody Wim nNpyu U3MEHEHUW 3HaveHu napameTpoB b1-0 n b1-7. B atom
cryyae B 3aBVWCUMMOCTWU OT 3HAYeHWs, YCTaHOBMIEHHOro B napameTtpe Al-9, BbIxO4 NepeBOAUTCH B
COOTBETCTBYIOLLIEE COCTOSHME: Ans AuckpeTHoro Tuna Bbixoga — OTKMKOYEHO wnu BKINKOYEHO,
Ans aHanorosoro Tuna — 7ok 4 MA unn 20 MA, HanpsixeHne 0 B unun 10 B.

3.2.3.1 Pexxum ycTponcTBa cpaBHEeHUA

Mpwn paboTe B pexvme ycTpolricTBa cpaBHeHus JTY paboTaeT no ogHOMY U3 NpeAcTaBlieHHbIX Ha

pucyHok 3.10 TUNOB NOTUKK:

e TUNn norvkn 1 (NPSIMOVA rMCTepe3nc) NPUMEHSIETCS B Cny4yae MCMonb3oBaHusi npubopa Ans
ynpaenexuus paboton Harpesatens (Hanpumep, TOHa) wnu curHanuMsaumm o TOM, YTO
3HaYeHVe TeKyLero naMepeHnst Trec MEHbLUE ycTaBkn T. MNpn 3TOM BbIXOQHOE YCTPOWCTBO,
noaknioyeHHoe Kk JIY, nepBoHavanbHO BKMYaeTcs npu 3HaveHnax Tr < (T — A),
BbIkntoyaeTcs npu Tre> (T + A) 1 BHOBb BkrtoyaeTcst Npu Trec < (T — A), OCyLLecTBNAS Tem
cambIM [BYXMNO3WLMOHHOE perynnpoBaHue no yctaske T C rMcTepesncom + A,
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™n TNOrVKN 2 (obpaTHbI
rMcTepesunc) NpUMeHsieTcsl B cryyae
1cnonb3oBaHus npubopa  Ans
ynpaBneHus paboTori oxnaguTens
(Hanpumep,  BeHTUNATOpa) WK
CUrHanu3auMm O  MNpeBbIEeHUN
3HayeHus yctaBku. [pu  3TOM
BbIXO[HOE YCTPOWCTBO
nepBoHa4anbHO  BKMOYaeTcs  Mpu

3HaveHnax T« > (T + A),
BblkMtovaeTcs Npu Trec< (T — A);

Tun  norukn 3 (IM-obpasHas)
NPYMEHSETCH MPU  UCMOMb30BaHUM
npubopa pAnNs  curHanus3auMmM o
BXOAE KOHTPONMUPYEMON BENMYUHbI
B 3afdaHHble rpaHuubl. [Mpyn atom
BbIXOHOE YCTPOWCTBO BKIMIOYAETCS
npu (T — A) < Trec< (T + A);

Tun  norukn 4 (U-obpasHas)
NPYMEHSIETCH MPW  UCMONb30BaHUM
npubopa pAnNs curHanuMsaumMm o
BbIXOA€ KOHTPONMPYEMOW BEMNNYUNHBI
3a 3afjaHHble rpaHuupl. Mpu aTom
BbIXOHOE YCTPOWCTBO BKIMIOYAETCSH
npu TTSK<(T_A)MTTSK>(T+A).

Cocr. pene

-
-
: : Thn norukn 3 :
1
e ’_l '_
O .
|

Tun normkw 4
I

1
1
1
Bxn. L |

PucyHok 3.10 — Tunsi noruku npu paéote 1Y B
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3apaHue yctaBku (T) n ructepesnca (A) npoBoguTCA MpV MPOrpamMMVpOBaHMM NapaMeTpoB
perynvpoBaHus npubopa (cm. . 6.2).

[nsa Y, paboTatoLero B pexvume yCTporCTBa CpaBHEHNS MOXET ObiTb 3a4aHO BpeMsi 3afepKn
BKITIOMEHUS 1 BPEMS 3aAEPXKKN BbIKMOYEHUs. J1Y BKMOYaeT Unu BbIKIMOYAET BbIXOOAHOE YCTPOMUCTBO,
ecrnn ycrosve, Bbi3blBaloLlee W3MEHEHWE COCTOSIHUS, COXpPaHAeTCs, Kak MWHUMYM, B TeyeHue
BpeMeHW, ycTaHOoBMeHHoro B napameTpax A1-5 n A1-6, COOTBETCTBEHHO (pUcyHok 3.11).

Ona NY, paboTtatoLlero B pexvme yCTpoOWCTBa CPaBHEHUS MOXET OblTb 3a4aHO MUHUMarbHOE
BpEMsi yAepXaHusi Bbixoga B 3amkHyToMm (napametp A1-7) u pasomkHyToM (napametp A1-8)
cocTosiHusix. J1Y ynepXvBaeT BbIXOAHOE YCTPOMCTBO B COOTBETCTBYIOLUEM COCTOSIHUM B TeyeHue
32[1aHHOrO B 3TUX MapameTpax BPEMEHW, OaxXe ecrnv Mo noruke paboTbl YCTPOWCTBA CPaBHEHUSI
TpebyeTcs nepeknoyeHne (pucyHok 3.12).
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e |

toa. | tmn.
PRy — sapepwn
B ARG L

Puc. 3.11. 3apanne 3afepXeK BKNIOYEHNA BLIKNIDYeHHA BY
AN TMNa norvkM 1
PucyHok 3.11 — 3apaHue 3agepxek
BKIIoYeHus/BbikntoveHus BY ansa tuna
norvkm 1

! | towmn, | !

MHH, BPEMR MHH. BPEME
BBIKTINSEHINE BRLAHENIR

Puc. 3.12. 3apanne MHHAMaNLHLIX BPEMEH YAEPXAHKA BbIXOAA
B 3aMKHYTOM W Da30OMKHYTOM COCTORHWAX ANA THNA norukn 1
PucyHok 3.12 — 3agaHne MUHMManNbHbIX
BpPEMEH yAepKaHus BbiIXoA4a B 3aMKHYTOM U
Pa3sOMKHYTOM COCTOAHUAX OANA TUna Jornkun 1

BHumaHue! B pexume yctpoiictBa cpaBHeHust JIY MoxeT pabortatb, ecrim B npubope
YCTaHOBIEHO CBA3AHHOE C HM BbIXOAHOE YCTPOWCTBO AUCKPETHOMO TUMa — 3fEKTPOMarHuTHoe perne,

TPaH3NCTOPHaaA onTonapa, oNnToOCMMUCTOD.



3.2.3.2 Pexxum MM-perynstopa

Mpu pabGote B pexume [-perynstopa J1Y cpaBHMBaeT Tekyllee 3Ha4YeHWe w3mMepsieMon
BeNuYMHbl C 3a4aHHON yCTaBkoW «Tyer» U BblAaeT Ha Bbixod curHan 4...20 MA (ana BY tuna W) nnu
0...10 B (ana BY tuna Y), nponopunoHanbHbIi BENUYMHE OTKIOHEHWS. 30Ha MPOMNopLMOHanbHOCTM
(M) npn atom 3apgaetca napametpom A. BbixogHoW curHan dopmMupyeTcs B COOTBETCTBUMM C
yCTaHOBreHHon B napameTpe A1-1 xapaktepucTukonm perynstopa nubo no  mpsiMo-
npornopumnoHaneHoMy (HarpeBaTenb), nvMbo ob6paTHO-NMponopuMoHansHOMY (OXNnaguTenb) 3akoHy
perynupoBaHusl. [padukn, nosiCHALWMe npuHUMN chopmmpoBaHna ynpasnsowero Toka [1-
perynsitopa ans 06enx xapakTepucTuk NnpuBeaeHsl Ha pucyHke 3.13.

I, MA4 i I, MAx

I [ — — FT__"

min

> 1

i 1 ] ] L.
Tyor-A Ty TyrtA tc Tor-A Tyr Ty tA tc
a) NpAMO NPONOPLMOHANLEHOE 6) obpaTHo NponopuMoHansHoe
perynmposaHue perynupoBaHme

Puc. 3.13. MpuHuun popmuposanus ynpaensowero Toka M-perynsatopa
PucyHok 3.13 — MNpuHuun coopmupoBaHua ynpaensitoulero toka N-perynsartopa
B Ttabnuue 3.1 B KayecTBe npuMepa NpvBeAEHbl 3HAYEHWS] BbIXOOQHOIO TOKa Ans NpsiMo-
nponopuunoHaneHoro perynuposanus npu yctaeke 500 °C n A = 40 °C.
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Tabnuua 3.1

Temnepartypa, °C

BbixogHomn Tok, MA

MowHocTb perynsaTtopa, %

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

BHumanue! B pexume [M-perynsitopa JIY moxeT paboTaTb TORMbKO NpU YCTAHOBIIEHHOM Ha

BbIXOJ€ YCTPOWCTBE aHanoroBoro Tuna.
3.2.3.3 Pexkum peructpatopa

Mpu pabote B pexume pervuctpatopa J1Y cpaBHMBaeT MOAaHHYIO Ha €ro BXOA BENWYMHY C
3agaHHbIMM B napametpax Al-3 n Al-4 3HaYyeHMsSMU U BbigaeT Ha COOTBETCTBYIOLLEE BbIXOOHOE
YCTPOMCTBO aHamnoroBbli curHan B Buae Toka 4...20 MA, KOTOPbIi MOXHO NOoAaBaTb Ha camonucel|
UNu Opyroe pernctpupytollee ycTporncTso. MpuHumn popMupoBaHms Toka permcrpauuy nokasaH Ha
pucyHok 3.14. lMpu paboTe B 3TOM pexume HeobXoAMMO YCTAHOBUTb HWXKHWIA Npeden AvanasoHa
permcTpaummn 1 BepxHui npegen gvanasoxa peructpauuv ansa J1Y B napametpax A1l-3 n Al-4.
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Tok permcTpasummn A
. R e o
20 F———————
|
|
miin =4 MA T I
‘ | 5
/L AManasoH pervcrpawy ‘W MamepenHoe
‘ s 3HaueHme T,
HUXHMWIA npegen BEPXHWIA Npeaen
erucTpaumn
per{‘lcir]]aa:-u"" y {A1T-p41

PucyHok 3.14 - MpuHuun coopMupoBaHnUA ToKa permcTpauum

BHumaHue! B pexume peructpatopa JIY moxeT pabotatb TOMbKO NpW YCTAHOBIIEHHOM Ha
BbIxoae BY ananorosoro tuna.

3.2.4 Tunbl BbIXOAHbIX YCTPOUCTB

BbixoAHble yCTpOWCTBa npeAHasHayeHbl Afns nepeaayy BbIXOQHOMO YNpaBnstoWero curHana Ha
MCMOMHUTENbHbIE MEXaHWU3Mb.
Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexun b.
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BY moryT O6biTb OBYX TWUMOB: AMCKPETHblE U
aHarnorosble.

BHumaHue! BHe 3aBvucMMocTu OT Tuna, ntoboe
BbIXOHOE YCTPOWCTBO ranbBaHUYECKN WM30NMpPOBaHO
OT U3MepuTeNibHOro 6roka (3a UCKNYeHNeM BbIXoaa
T).

PucyHok 3.15
OuckpetHoe BY — anekTtpomarHuTHOe pene, TpaH3MCTOpHasi onTonapa, OMNTOCUMUCTOP —
MCMonb3yeTcst AN ynpaBrneHns (BKMOYEHUS/BBIKIIOYEHWS) Harpy3kon nmbo HenocpeacTBeHHo, Nnbo
yepe3 Gornee MOLLHblE YMpaBRsiOLLME SMEMEHTbI, TakMe Kak nyckaTenu, TBepAoTesflbHble perne,
TUPUCTOPbI U CUMUCTOPBI.

OnekTpomarHuTHoe pene (Bbixoa P) npegHasHauyeHo AN KOMMyTauuu CUIOBbIX Lenein
HanpsikeHveM He 6onee 250 B u pabounm TokoM He Gornee 8 A.

TpaH3uctopHass ontonapa (Bbixoa K) npumeHsieTcsi, kak npasBwuno, ANs  ynpasrieHus
HW3KOBOINbTHLIM pene (He Gonee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHune Bbixoga u3 cTpos
TpaH3ucTopa u3-3a 6onblIOr0 TOKa CaMOMHAYKUMWM napannenbHo o6MOoTKe BHELLHero perne
Heobxoaumo yctaHasnueaTtb gnog VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIW kntou (Bbixog T) npefHasHayeH Ansi NPsSIMOro MOAKMOYeHUs K npubopy B

Ka4yecTBe Harpy3kv TBEPAOTENLHOMO pene (BbIXogHoe HanpsbkeHue oT 4 fo 6 B, NOCTOSIHHbIN TOK He
Honee 25 MA).
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BHumaHue! MakcvmanbHas AnvHa coeauHuUTENbHOro kabens Mexay I'IpVIGOpOM c BbIxogom T un
TBEPAOTESNIbHLIM pefie He AOoMKHa npeBbillaTb 3m.

OntocumucTtop (Bbixog C) nMeeT BHYTPEHHIOW CXeMy Mepexoda vepes HOMb 1 BKIYaeTcs B
Lenb ynpaBreHns MOLLHOTO CUMMMUCTOPa UMK Napbl BCTPEYHO-NapansensHo BKMOYEHHbIX TUPUCTOPOB
yepes orpaHunymBatowmin pesuctop R1 (cm. pucyHok B.3). BenuunHa conpoTtuBnenuns pesucropa
onpefensieT TOK yrnpasneHusa cummnctopa. HarpysoyHas cnocobHoCcTb BbIxofga — TOK He 6onee 50 MA
npu NeEpeMeHHOM HanpskeHun He 6onee 250 B.

[nsa npegoTepalleHns Npobos TUPUCTOPOB M3-3a BbICOKOBOMbLTHLIX CKAYKOB HaNPSHKEHUS B CETU
K MX BbIBOAAM pekoMeHayeTcs noakntoyath dunbTpytowyto RC wenoyky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabouum napameTpam aHamnorumuyHbl Bbixogy C n
npegHasHayeHbl Ans ynpaBneHus TpexdasHom Harpy3komn (CM. pucyHok b.5).

AHnanoroBoe BY npeacraBnsiet cobow Lmcpo-aHanoroBbiii npeocbpasoBaTtesib, NO3BOMALNN
(hopMUpOBaTb aHaNOroBbIV CUrHaN NMOCTOSIHHOTO TOKA UMW HaMNpsKEHUsI.

®dopmMmupoBaTenb TOKOBOro curHana (Boixog M) npeobpasyeT Ha akTMBHOW Harpyske RH
3HayeHue Ha Bbixoge J1Y B TokoBbIV curHan 4...20 MA (cM. pucyHok 3.15).
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Ons paGotbl BY Heobxomumo Ry, Omj
ucnonb3oBaThb BHELLHWI NCTOYHUK 1000
nMTaHns NOCTOSHHOTO ToKa. 900
ConpoTusneHve Harpy3km RH 3aBucut ot 800
HanpsbkeHUst UCTOYHMKa nuTanms Un wm
BblbMpaeTca u3 rpadmka (CM. PUCYHOK 700
3.16). B Tom cnyyae, ecnm AOng 600
n3mepeHust TOKOBOTO curHana 500
UCMOMb3yeTCs UBMEPUTESbHBINA LWYHT Ru 400
W ero HOMWHarm MeHblle HeoBGXOOMMOro 300
COMNPOTMBIEHUS Harpysku, TO 200
ucnonb3yeTca n006aBOYHbIN 100
orpaHn4nBaloLLuin pesuncTop Rorp, >
COMPOTMBIEHNE KOTOPOrO BbIYUCISIETCS 0 10 20 30 Up, B
13 COOTHOLIEHMS: PucyHok 3.16 — Npadmk 3aBucumoctn Ry(Un)

Rorp = RH - Ru
TunoBble cooTHoweHuns: Un =12 B, R = Ru =100 Om; Un =24 B, RH = 700 Om (Run = 100 Om,
Rorp = 620 Owm).
BHumanue!
1. HanpsikeHue nctoyHuka nutanHus LA He gomkHo 6biTe Gonee 30 B.

2. B kayecTBe BHELUHEr0 UCTOMHMKA MUTAHUS MOXET ObITb MCMOMb30BaH BCTPOEHHbLIM B Mpubop
NCTOYHMK 24 B.

3. [onyckaeTca npuUMEHeHWe pe3ncTopa C BENUYMHON COMPOTUBIEHWS, OTNMYaloLWencs oT
paccunTaHHon He Bonee Yem Ha = 10 %.
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®dopmupoBaTternb curHana NocToAHHOro HanpsixkeHus (Bbixoa Y) npeobpasyeT 3HayeHue Ha
Bbixoge B curHan HanpspkeHuss 0...10 B. ConpoTtuBnenune Harpy3ku RH, nogknioyaemon k LA,
[OMKHO ObITh B granasoHe ot 2 o 10 kOm.

0Ons nuTaHus BbIxo4a BO3MOXHO MCNOMb30BaHME BCTPOEHHOTO UCTOYHMKa NuTaHus 24 B.

BHumanume! HanpsikeHne nctoynmka nutanunsa LA He gomkHo npesbiwaTth 30 B.

AHanoroBoe BY npuGopa MOXHO ucnonb3oBaTb Ans perynupoBaHusi no [1-3akoHy. B aTom
crnyyae npubop AormkeH paboTaTe COBMECTHO C 3MEKTPOHHbLIM PErynATOPOM MOLLHOCTU, HanpuMmep,
6rokom ynpasneHus cunosbiMu TupucTopamm BYCT npoussoactea MO OBEH. Cxema nogkntoyeHns
npubopa k BYCT nokasaHa Ha 3.17.

TPM1

+Un

Beoxop X- 1 BYCT
mn-#} Bbixon X-2 | e
15
-

Boeixop X-3
16

-Un
PucyHok 3.17
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4 Mepbl 6be3onacHocTHn

Mo cnocoby 3alwmTbl OT MOPaXEHNs JNEKTPUYECKMM TOKOM Npubop cooTBeTcTBYeT knaccy Il no
rOCT 12.2.007.0-75.

Mpn akcnnyaTaumu, TexHUYEcKOM obCnyXuBaHMM W MOBepke Heobxoaumo cobnoaaTb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun akcnnyaTauuy 3neKTPOYCTAHOBOK MoTpebutenen» wu
«MpaBun oxpaHbl TpyAa Npu aKcniyaTauum aneKkTpoycTaHOBOK NoTpeduTenemny.

Ha OTKpbITbIX KOHTaKTax KremMMHuka npubopa npu aKchyaTauuu NpUCYTCTBYET HanpsbkeHve
BenunynHon o 250 B, onacHoe ans yenoBeyveckow xusHu. Jliobble noaknoveHns K npubopy n paboThbl
Mo ero TeXHUYECKOMY 0GCIYXXMBaHUIO MPOU3BOASATCS TOMbKO NPY OTKIOYEHHOM NMUTaHUK npubopa.

He ponyckaeTcs nonagaHue BrarM Ha KOHTAKTbl BbIXOAHOTO pa3bemMa W BHYTPEHHWE
3MeKTpo3anemMeHTbl npubopa. 3anpelyaetcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpepax C
cofepxxaHnem B aTMocdepe KUCHOT, Lenoyer, Macen u T. n.

MoakntoyeHve, perynupoBka u TexobcnyxmBaHue npubopa AOSHKHbI MPOU3BOAUTLCS TOMBKO
KBanuULMpOBaHHbIMK CrieuuanmcTamm, 3y4mBLIMMI HAacTOsILLEEE PYKOBOACTBO NO SKCMyaTaumu.

BHumaHue! B cBA3M C HannuvMeMm Ha KNEMMHWKE OMacHOro Ans XW3HW HanpspkeHus npubopsl,
M3roTOBIEHHbIE B KOprnycax LMTOBOro kpenneHus (mogundumkaumm TPM1-W1.Y.X n TPM1-12.Y.X),
OOIMKHbI  YCTaHaBNvMBaTbCA B LUMTax YMpaBreHus, [OOCTYMHbIX TOMbKO KBanMuUMpOBaHHbLIM
cneunanuctam.
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5 MoHTax npubopa Ha 06bEKTe U NOAroToBKa K paboTe

B pasgene onucbiBalOTCA MOHTaX, KpenneHve u
noZkntoyeHve npubopa.

5.1 MoHTax npnbopa

YcTtaHOBKa NpMGOPOB HAaCTEHHOTO UCMONHEHUSA

1. 3akpenuTb KpOHLITENH Tpems BuHTamu M4x20
Ha MOBEPXHOCTW, MpPeAHa3HaYyeHHON [Ans YCTaHOBKM
npubopa (cMm. MpunoxeHne A n pucyHok 5.1, a).

MpumeyaHue - BUHTBI 4N KpenneHns KpOoHLUTEeHa
He BXOAST B KOMMIEKT NOCTaBKM.

2. 3auenuTb KpenexHbIA Yyronok Ha 3agHen CTEHKe
npubopa 3a BEPXHIO KPOMKY KPOHLUTENHa (PUCYHOK
5.1, 6)

3. MMpukpenutb NpUGOP K KPOHLUTENHY BWHTOM
M4x35 13 komnnekTa nocTasku (pUcyHok 5.1, 8).
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YcTtaHoBka Npu60opoB LWUTOBOro MCNOMHEHUs

1. MNoaroToBWUTb Ha LWMTe ynpaBneHus MecTo Ans
yCTaHOBKM Npubopa B cOOTBETCTBUM C [punoxeHnem A.

2. YcraHOBUTbL npubop Ha LWWTe YnpasreHus,
MCNONb3ysi ANsl €ro KPenreHusl MOHTaXHble 3MEMEHTbI,
BXOASLUME B KOMMNIEKT NnocTaBku npubopa.

3. BctaBuTb npubop B cneumanbHO NoaroToBeHHOe
OTBEpCTUE Ha nuueBon naHenu wuta (cMm. MpunoxeHune
A v pucyHok 5.2, a).

4. BcTaBuTb hMKCaTOpbl U3 KOMMMEKTa NOCTaBKM B
OTBEpPCTUS Ha GOKOBLIX CTeHkax npubopa (pucyHok 5.2,
0).

5. C ycunvem 3aBepHyTb BWHTBI M4x35 w3
KOMMMEeKTa NOCTaBKM B OTBEPCTUSIX Kaxdoro dukcatopa
Tak, 4tobbl nNpubop Obin MAOTHO MpwKaT K NULEBON
naHenu wuTa.
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PucyHok 5.2 - MoHTax npu6opa
LMTOBOro KpenmneHus



YcrtaHoBka npu6opoB DIN-peeyHOro ucnonHeHus

1. MopgrotoButb MecTto Ha DIN-peiike ans ycTaHOBKu
npubopa.

2. YcraHoBuTb npubop Ha DIN-pefiky B cOOTBETCTBUM C
pUCYHOK 5.3.

3. C ycunuem npugasutb npubop k DIN-peiike B
HanpaBfieHWK, NoKa3aHHOM CTPENKOW, A0 hmKcaumn 3aLLenku.

PucyHok 5.3 - MoHTax
npubopa ¢ KpenneHvem Ha
DIN-pe#uky

5.2 MoHTaX BHeELHUX cBA3en

5.2.1 O6wue TpeboBaHUsA

Mpy MOHTaxe pekoMeHayeTcs cobnoaath cneayowme TpeboBaHus.

1. TopgkntoyeHve npubopa crnedyeT npousBoauTb K ceTeBoMy duaepy 220 B 50 Iy, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTaHWEM MOLLHOIO CUIIOBOro obopyaoBaHusi. Bo BHelwHel uenu
PEKOMEHYeTCs YCTaHOBUTL BbIKMOYaTeNb NUTaHUsi, obecneyrBaoLLmin OTKNoYeHe npubopa oT cetu
1 nnaBkve npegoxpaHuTenu Ha Tok 0,5 A.

2. CxeMmbl MNOOKMHOYEHUs AATYMKOB K MNpubopam pasnuyHbiXx Moaudukauuid npuBeeHbl B
MpunoxeHuu Bb. MapameTpbl NUHUM coeauHEHUst Npubopa ¢ AaTyYMKOM NpUBeAEHbI B Tabnuue 5.1.
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Ta6bnuua 5.1 - MNapameTpbl NIMHUM CBA3U Npubopa ¢ gaTynkamm

Twun pgaTymka OnuHa NuHUN, M, ConpotusnexHue WcnonHeHne nuHumn
He bonee nuHumu, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBogHas, nposoga
COMpPOTUBIEHUS! ’ paBHOW ANWHBI U ceYeHust
Tepmonapa 20 100 TepMoaneKkTpoaHbIv Kaﬁenb
(KOMNEeHcaLUMOHHbIN)
YHUMUMPOBAHHBI
CUrHan NOCTOSIHHOrO 100 100 [ByxnpoBogHas
TOKa
YHUMUMPOBAHHBI
curHan HanpsikeHus 100 5,0 [ByxnpoBogHas
NMOCTOSIHHOTO TOKa

3. BcTpoeHHbIn B npubOp WCTOYHWMK MOCTOSIHHOrO Hanpsbkenuss 24,0124 B cnepyet
Mcnonb3oBaTth A8 NUTaHWS akTUBHBIX AaTUYMKOB C aHANOroBbIM BbIXOLOM UMM aHasioroBble BbIXOAbI
npubopa (n. 3.2.4).

BHumaHue! He gonyckaeTtcs nogknioyeHne Kk BCTPOEHHOMY B NMpUGOP MCTOYHWKY HanpsbkeHus 24
B oQHOBpPEMEHHO aHarloroBbiX BXOAOB U BbIXOAOB.

5.2.2 YKa3zaHMA N0 MOHTaxXy

PekomeHaaumy no opraHnsaumm MoHTaxa cregyoLume.

MoagroToBuTh Kabenu AnNs coeauHeHWst nNpubopa C AaTYMKOM, @ TakkKe C UCTOYHWKOM MUTaHWS
220 B 50 I'u,.

[ns obecneyeHUs HafEXHOCTU SNEKTPUYECKUX COEAMHEHWA PEeKOMEeHAyeTCs WCMonb3oBaTbh
kabenn MeaHble MHOrOXWIbHbIE, KOHLbl KOTOPbIX Mepen MOAKIIOYEHUEM crieayeT TLiaTerbHO
3a4UCTUTb U 3anyauTb. 3a4NCTKY XU kabernei HE06X0AMMO BIMNOSHSATL C TAKUM PacHeToM, YTOObI UX
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OrofeHHbIE KOHLbI NOCIe MOAKIYEHUs K NPUGOPY He BbICTYNanu 3a npeaernsl knemMmHuka. CeveHve
*un kabeneit AOMKHO GbITh He Gonee 1 MM?.

B Kkoprnycax HacTeHHOro KpernsieHUst KOHMYeCcKue 4acTu YNIOTHSIOWMX BTYNOK cCpe3aTb Takum
o6pa3om, 4TobbI BTyrKa NoTHO npuerana k NoBepXHOCTU kabens.

MpumeyaHus

1. KabenbHble BbiBOAbI NpuboOpa paccunTaHbl Ha NOAKMYeHe kabenen ¢ HapyXHbIM AMaMeTpoMm
oT 6 0o 12 Mm.

2. [ns ymeHbLUeHNs TPEHUS Mexady Pe3vHOBOM MOBEPXHOCTLIO BTYMKM U Kabens pekomeHayeTcs
NPUMEHSTb TanbK, Kpaxmarn 1 T.4.
Mpn npoknagke kabenei cnepgyeT BblAENWTb IUHUM  CBA3W, COeAMHsIOWIME npuBop
C [aTysMkoM B CaMOCTOSAATENbHYH Tpaccy (UnyM HecKonbko Tpacc), pacnonaras ee (MM KX)
OTAENbHO OT CUMOBLIX kabenew, a Takke OT kabenen, co3haloLMX BbLICOKOYACTOTHbIE Y UMMYIbCHbIE
romexw.

BHumaHnue! [nsa 3awuTthl BXOAOB NpuGopa OT BMAWUSIHWS MPOMBILMEHHBLIX 3NEKTPOMarHUTHbIX
MoMeX NMHUM CBA3M Npubopa ¢ AaTUYMKOM CriegyeT aKpaHWpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
UCMONb30BaHbl KaK crneuuanbHble KaGenu € 9KpaHWPYLUMMKU OMNfeTkamu, Tak W 3a3eMIeHHble
cTanbHble Tpy6bl MoaxoasLiero AmameTpa. JkpaHbl kabenen ¢ akpaHVpyOLWMMK onneTkaMu creayet
MOAKMOUNTD K 323€MITEHHOMY KOHTaKTY B LUMTE YNpaBreHus.

5.3 NMoaknroyeHune npubopa

CoeavHeHve npubopa C MWCTOYHUMKOM MUTaHWA (CeTbl) M AaTyMkoM  NPOW3BOAUTCH
Nno COOTBETCTBYIOLLMM CxemaM, npuBedeHHbIM B MNpunoxeHun b, ¢ cobnogeHnem nsnoxeHHoW Huxke
nocnenoBaTenbHOCTU AENCTBUNA:
1 MNopkntounTb NPMBOP K NCTOYHUKY MUTaHWS;
2 MopgaTb nuTaHWe, BbLICTABUTbL KOO TuNa gatunka u pexum pabotbl J1Y, a Takke
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HeobxoauMble ycTaBku perynupoBaHnus (cM. MNpunoxeHue B), 3aTem CHATL NuTaHue;

3 MoaknounTb NUHKIO CBA3M «Npubop — AaTYMK» K NepBUYHOMY npeobpasoBaTento u BXoAy
npubopa;

4 MopknioynTb NUHWMIO CBSA3WM «NpUBOp — Harpyska» K WCMOMHWUTENIbHOMY MeXaHu3My unu
perucTpaTopy 1 Bbixody npubopa.

BHumaHume! [ns 3awutbl BXOAHbIX Lenen npubopa oT BO3MOXHOMO npobosi 3apsgamu
CTaTMYeCKoro 3eKTPUYecTBa, HaKOMMEHHOro Ha MUHUSAX CBSA3W «mpubop — JdaTyuuk» nepeq
NOAKMIYEHNEM K KIMEMMHUKY npubopa, ux Xunbl criegyeT Ha 1...2 cek COeAUHUTb C BUHTOM
3a3eMIeHus WwuTa.

Mocne nojaun HanpsbkeHus NUTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCMNPaBHOCTM AaTyuka U NUHUM CBSI3U Ha UMPPOBOM MHAMKATOpe OTOBpasuTcs Tekyllee 3HadeHue
n3mepsieMo BenuumHbl. Ecnm nokasaHus npubopa He COOTBETCTBYHOT peanlbHOMYy 3HayeHuto
1N3MepsIEMOi BEMUYUHBI, HEOBXOAMMO NPOBEPUTL UCMPABHOCTL AaTymKka U LLeNOCTHOCTb NIMHUM CBSI3N,
a Takke NPaBUIIbHOCTb UX NOAKIHOYEHNS.

BHumaHme!

1. MNpun npoBepke NCNPaBHOCTU AaTyMKa U NMUHUN CBS3U HEOBXOAUMO OTKIYUTL NPUGOP OT CeTu
nuTaHus. Bo nsbexaHue Bbixoga npubopa 13 CTposi NpU «NPO3BOHKE» CBsI3e He0BXoaAMMO
MCMonb30BaTh N3MepUTENbHbIE YCTPOWCTBA C HanNpsiKeHnem nutaHns He bonee 4,5 B, npu
6onee BbICOKMX HaMPSBKEHUSIX MUTaHWUS 3TUX YCTPOWUCTB OTKIOYEHUE AaTtymka oT npubopa
obs13aTenbsHoO.
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2. TogknioyaTb akTUBHbIE .U.D
npeobpas3osaTeni C BbIXOAHbLIM DH H

CUrHanom B BUAE NOCTOSHHOIO
HanpsbkeHus (-50,0.+50,0 mB unun
0...1,0 B) MOXXHO HENOCpeACTBEHHO K
BXOJHbIM KOHTaKTam npubopa. Ru
HEnpaeunbHo! npaeunbHo!
a) 6)
PucyHok 5.4

3. MNopkntoyeHne npeobpasoBaTtenein ¢ Bbixogom B Buae Toka (0...5,0 MA, 0...20,0 MA wrin
4,0...20,0 MA) — TOMbKO MOCMEe YCTaHOBKWN LUYHTUPYIOLLEro pe3ncTtopa COnpoTUBIEHWEM
50,0 Om (monyck He 6onee 0,1 %), NoAKMOYEHNE KOTOPOro HEOBXOAMMO NPOU3BOAUTL B
COOTBETCTBUM C PUCYHKOM 5.4,6, T.e. BbIBOO pe3nCcTOpa [AOIMKEH 3aBOAMTLCH C TOW Xe
CTOPOHbI BMHTOBOW KMEMMbI, YTO M MpoBoA OT gartyvka. [pu ucnonb3oBaHuM npoBoAa
ceyeHvem 6onee 0,35 MM KoOHeL npoBoga W BbIBOA pe3nctopa HeobXoauMO CKpyyvBaTh
Unu cnasTb.

BaxHo! HeBbinonHeHve 3Toro Tpe6OBaHMFI MOXeT NpuBeCTM K nponagaHuio KOHTaKTa Mexay
BbIBOOM pPe3nCTopa 1 KrnemMmmbl, 4TO NOBJieYeT noBpexageHmne sBxona npw60pa.
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5.4 «BbicTpasi» 3ameHa npubopa (Tonbko ans npubopa B kopnyce Li11)

KoHcTpykumnsi knemm npubopa, BbinonHeHHoro B kopnyce LL11, no3sBonsieT ocywecTBUTb
onepaTvBHYO 3aMeHy npubopa 6e3 AeMOHTaxa MOAKIYEHHbIX K HEMY BHELUHUX IUHWA CBSI3W.
MocnepoBaTtenbLHOCTL 3aMeHbl Npubopa crieayoLas:

1) obecTounBaloTCA BCE NMNHUM CBA3U, NOAXOASALLME K NPpUbOopY, B T.4. MTMHUN NUTaHUS;

2) BbIBMHYMBAIOTCS KPEMEXKHbIE BUHTBI (ABA) MO KpasiM KNEMMHOW Koroaku npubopa;

3) cbemHas yacTb KOMNOAKW OTAEnsieTcs OT npubopa BMECTe C MOAKMOYEHHLIMU BHELLHUMU
NVHWAMK  CBA3M NpU  NOMOLWM OTBEPTKA WU APYroro MNOAXOASALEro WHCTpyMeHTa
(oTcoeauHeHne KNEMMHOM KONMOAKM NPEeACTaBNeHo Ha pucyHke 5.5);

4) npubop BbIHAMAETCH U3 LWKUTA, @ HA ero MECTO yCTaHaBNMBAETCst ApYroi ¢ NpeaBapuUTenbHO
yOaneHHON pasbeMHOM YacTblo KNemm;

5) Kk ycTaHOBNeHHOMY MpuGOpy MOACOEAMHSIETCS pa3beMHasi YacTb KNEMM C MOAKMHYEHHbIMU
BHELUHUMW NIMHUSIMU CBSI3W;

6) 3aBMHYMBAKOTCS KPEMEXHbIE BUHTBI KNEMMHOW KOMOAKM.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npuGopa

47



6 Pexxnmbl paboTbl npubopa

Mpubop MoOxeT YHKUMOHMPOBaTL B OOHOM K3  AByX pexumoB: PABOTA  unu
NPOrPAMMNPOBAHMUE.

6.1 Pexxum PABOTA

Pexum PABOTA €BNseTCA OCHOBHbIM 3KCMiyaTauMOHHBIM PEXUMOM, B KOTOPbIA npubop
aBTOMaTUYECKV BXOOWT MpY BKIOYEHUN NUTaHUS. B AaHHOM pexvme Npov3BOAUTCS OMPOC BXOLHOIO
AaTyvKka C BblYMCIIEHMEM MO MOSYYEHHbIM AAHHLIM TEKYLUMX 3HAYEHUA U3MEPSEeMON BeNMYMHbI U
oTOOpaXeHneM MX Ha UMMPOBOM MHAMKATOpe W Bblaavelt HeoBXOAUMbIX CUrHanoB Ha BbIXOOHOE
YCTPONCTBO.

B npouecce paGoTbl NpuGOp KOHTPONMPYET WCMPaBHOCTb BXOAHOTO JaTyuka W, B criyvae
BO3HWKHOBEHUWSI aBapuu No BXOAY, cUrHanmampyeTt o6 3ToM MuraHmem ceetoamoaa «I» u BbIBOAOM Ha
LMdPOBOVA MHAMKATOP COOBLLIEHWS, COOTBETCTBYIOLLLErO aBapuinHown cutyauun (cm. Mpunoxenne ).
PaGoTta BbIxogHOro ycTpoWcTBa npu 3ToM Grokupyetcst (nepeBoauTcst B 6e30macHoe cocTosiHue,
onpegeneHHoe B napametpe Al-9). ABapuiiHas cuTyauusi BO3HWUKaeT NpU Bbixode W3MepsieMON
BENUYMHbBI 3a AOMNYCTUMBIA AMana3oH KOHTpoms (CMm. Tabn. 2.2) unu npu BbIXode U3 CTPOs AaTyuka
(oOpblB  MNKM  KOPOTKOE 3aMblkaHWE TEPMOMETPOB COMPOTMBIIEHMSl, OOpbLIB Tepmonapbl  Uiu
YHUULMPOBAHHOIO AaTyuka).

BHumanwme! [Mpnbop nHanumpyert:
e TeMmrnepaTypy «XOJIOA4HOro cnasi» — B Crly4ae KOpOTKOro 3aMblkaHusi TepMonapsl;
e 3HaYeHWe HWXHero npegena Auana3oHa — B Criyd4ae KopoTKoro 3amblikaHus gatuvkos 0...1 B, 0...5
MA, 0...20 MA 1 obpbiBa gatumkos 0...5 MA, 0...20 MA;
e 3HayeHWe cepeduvHbl AvanasoHa — B Cry4Yae KOpOTKOro 3amMblkaHus gatyvka —50...+50 mMB.
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B pexume PABOTA npuGop ynpaBnsieT BHELUHUM WCMOMHWUTENbHBIM YCTPOMNCTBOM B
COOTBETCTBMM C 3afaHHbiM pexumoM pabotel JTY (n. 3.2.3). BuayanbHbili KOHTponb 3a paboToi
BbIXOAHOrO YCTPOMCTBA ANCKPETHOIO TUMa MOXEeT OCYLLECTBIATLCA OnepaTopom no cBeToanoay «K».
3acBeTka cBeToAMOda CUrHaNM3MpyeT O MepeBode MOrMYecKOro YCTPOWCTBA M CBSI3AHHOMO C HUM
BbIxoAa B cocTosiHue BKITKOYEHO, a rawenune — B coctosHne OTKITKOYEHO.

BHumanume! Npu ncnonb3oBaHWn aHanoroBoro Beixoga (BY tuna N wnu Y) ceetoamnon «K» He
3a7e1NCTBOBAH.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUPOBAHWME npepnHasHayeH AN 3a4aHus U 3annucy B 3HEProHe3aBrCUMYHO
namaTb npubopa TpebyeMbix Npu IKChnyaTauuu MporpaMmmMuMpyembix MapameTpoB. 3agaHHble
3HaYeHVs NapamMeTPOB COXPaHATCS B NamMsATV NpMBopa Npu BbIKIOYEHUN NUTaHUS.

MpumeyaHus

1. Tpn nameHeHnn 3HayYeHWn napametpoB b1-0 n bl-7 BbixogHOEe YCTPOMCTBO nepeBoanTcs B OesonacHoe
COCTOsHUE, OrpeaeneHHoe napameTpoM Al-9. Mpu penakTvpoBaHWM ApYiMX NapameTpoB Npubop ocTaeTcs B
paboyem COCTOSHMM.

2. 3Havenve napametpa bl-7 onpeaensieT TO4HOCTb OTODPAKEHUST MHAMKALMM U MacLLTabupyeT 3HauyeHVs 1
AvanasoHsl napameTpoB Ty, A, A1-3, Al-4, bl-5 n bl-6. MachaGMQOBaHMG BbINOINHSETCA MyTeM
YMHOMXEHUS TEKYLLIMX 3HAYEHUI YKa3aHHbIX NMapaMeTpoB Ha koadcuumeHT 107, rae X — 3HaveHve napameTpa

b1-7 (b2-7).

Ecnu B TeueHne 20 cek B pexume NMPOTPAMMUPOBAHWME He npou3Bogutcst onepauun c
KHOMKamu, Npnbop aBToMaTMyeckn Bo3BpallaeTcs B pexxum PABOTA.
B npunbope ycTtaHoBneHo ABa ypOBHS NPOrpaMMUpOBaHUs.
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Ha nepBom ypoBHe ocyLiecTBnseTcs
NPOCMOTP W U3MEHEHWE 3HaYeHWIn napameTpoB
perynupoBaHusi: yctaBkm T u ructepesuca A.
Bxog Ha nepBbIi ypOBEHb MPOrpaMMMpoBaHus
OCYLLECTBNAETCA KPaTKOBPEMEHHbLIM HaXaTvem

nPQr;
Ha KHOMKy . MocnepoBaTenbHOCTE PaboThbl ©
npubopom Ha nepBoM YpPOBHE
nporpaMMMpoBaHus NpuBedeHa Ha pucyHke 6.1.

Ha BTOpom ypoBHe MporpamMMupoBaHust

ocyLlecTBNsieTc MNPOCMOTP M Heobxoaumoe
n3MeHeHWe  byHKUMOHAmNbHBIX  NapameTpoB
npunbopa. PyHKUMOHAMNbHbIE napametpsl
npubopa pasaeneHbl Ha rpynnbl A n b. B rpynne
A HaxogsiTcs napameTpbl,  onpeaensowme
noruky pabotel npubopa. B rpynne b -
napameTpbl,  OTBeYalolMe 33  HaCTPOWKY
n3mepuTensLHOW YacTu npudopa.

Moppo6Hoe onvcaHue napameTpoB

npveeaeHo B NpunoxexHun B.

Pexm PABOTA

NI
Il/q (M3MEHEHWE B AMANAZ0OHE

| pabotl gatunka) _I

.{ E _:IJ (Mamexenne o1 0 0 BepxHero I
NpPefena IManaaoka
85 M _ et |

PucyHok 6.1 — NocnegoBaTensHOCTb paboThl
C NpMGopoM Ha NepBOM ypoBHe
nporpamMmmupoBaHus

Bxop Ha BTOpOW ypOBeHb MPOrpamMMMPOBAHMUSI OCYLLECTBIISIETCS HaxaTWeM U yOepKvBaHWEM

nPQr;
KHOMK ’: He MeHee 3 cek. lMocnegoBaTenbHOCTM Mpoledypbl NporpaMMUpoBaHust Npubopa Ha
BTOPOM YpOBHe A1nsi 06enx rpynn napameTpoB NpuBeAeHbl Ha pUCyHke 6.2 - 6.4.
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[ns 3awmTbl napameTpoB OT
HeCaHKLMOHNPOBaHHOTO
N3MEHeHMs1 paboymx pexrnmoB B
npubope cnyxat napameTpsbl
cekpetHoctu A0-0 u b0-0, B

KOTOPbIX ycTaHaBnuBaeTcs
3anpeT Ha n3MeHeHue
napaMeTpoB  COOTBETCTBYHOLLEN
rpynnbl " napameTpos
perynupoBaHms. Mpwn
YCTaHOBNEHHOM 3anpete

pa3pellaeTca TOJIbKO MNpoCMOTpP
paHee 3a4aHHbIX 3HavYeHun
napamMeTpoB 3TUX rpynn.

y “'l g *|  Pexw PABOTA

VARPRHBATE
HE MeHee 3 cex. IE l __________

1
|  AmA napaMmetpos : | 408 napaMeTpos I
| TRYANS A CM, PG, 8.3_| | Fpymned b o, pac. E.xt_l

PucyHok 6.2 — NocnepoBaTenbHOCTbL paboTbl ¢ NnpuGopom
Ha BTOPOM YpOBHE NporpaMmMupoBaHust

[ocTyn K 3TUM NapameTpam CEeKpPeTHOCTU OCYLLECTBSETCS TONbKO Yepes Koabl:
. ans rpynnel napameTpoB A kog goctyna 135;
. Ons rpynnbl napameTpoB b kog goctyna 246.

BHumaHume! [1ns Bo3BpaTa BCEX 3aBOACKUX YCTAHOBOK HEOOXoAMMO HabpaTb kof 118.
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PucyHok 6.3 — NocnegoBaTtenbHOCTb PaboTbl C NPMGOPOM Ha BTOPOM YPOBHe
nporpamMmmMupoBaHus (Ans rpynnbi napameTpoB A)
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PucyHok 6.3 — NocnepoBaTenbHOCTb pa6oTbl C NPMGOPOM Ha BTOPOM YpOBHe
nporpamMmmupoBaHus (AnsA rpynnbl napameTpos b)
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7 TexHn4yeckoe obcnyxmBaHue

7.1 O6wue yKkasaHusA

TexHuyeckoe obcnyxuBaHune npubopa NPOBOAUTCS HE pexe OOHOro pasa B LUECTb MECSILEB U
COCTOUT B NPOBEPKE KpenneHusi Npubopa, BUHTOBBIX COEAMHEHWI, a Takke yaaneHuy nbinv v rpsiau ¢
KnemMmHuka npubopa.

7.2 OcTupoBKa npubopa

BHumanume! HOcTtupoBky npubopa [OSMKHbI BbIMOMHATL NULA, MMEIoLMe COOTBETCTBYIOLLYHO
KBanudukaumio n Heobxoammoe obopyaoBaHue.

Mopsimok AencTBuii Npu OCTUPOBKE NpuBeaeH B Mpunoxenun E.
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8 MapkupoBka npubopa

Ha kopnyc npubopa 1 npuKpenmneHHbIX K HEMY Tabnmnykax HaHOCATCS:
—  HaumeHoBaHue npubopa;
—  cTeneHb 3awuTbl kopnyca no FOCT 14254;
—  HanpsbkeHve M JactoTa NUTaHus;
—  notpebnsemas MOLHOCTb;
—  Knacc 3almTbl OT nopaxeHus anekTpuyeckum Tokom no MOCT 12.2.007.0;
—  3HaK YTBEPXOEHUS TUMa CPeacTB U3MEPEHWI;
—  eOvHbIn 3HaK obpalleHust NpoAyKLUM Ha pblHKE rocyAapCTB-4reHOB TaMOXXeHHOro corw3sa
(EAC);
—  CTpaHa-u3roToBUTErb;
—  3aBOACKOW HOMep npubopa u rod Bbirycka.
Ha notpebutenbckyto Tapy HaHOCATCSA:
—  HauMmeHoBaHue npubopa;
—  eOvHbIn 3HaK obpalleHuss NpoAyKLMM Ha pbiHKE rocyAapCTB-4reHOB TaMOXXeHHOro corw3sa
(EAC);
—  CTpaHa-u3roToBUTErb;
—  3aBOACKOW HOMep npubopa u rod Bbirycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcst B cootBeTcTBum ¢ FOCT 23088-80 B noTpebutensckyto Tapy,
BbIMOSTHEHHYO U3 kOopo6o4yHoro kapToHa no MOCT 7933-89.
YnakoBka nsgenun npu nepecbisike noyton no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

10.1 MNpubopbl TpaHCNOPTUPYIOTCSt B 3aKpbITOM TpaHcrnopTe ntoboro Buaa. Kpennenune Tapbl B
TPaHCMOPTHLIX CPEeAcTBax [AOMMKHO MPOM3BOAUTLCA COMMacHoO npasunaM, AeWcTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

10.2 YcnoBus TpaHCNOPTUPOBaHWUS OOMKHbLI COOTBeTCTBOBaTh Yycnosuam 5 no FOCT 15150-69
npu TemnepaType oKpyxatowero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHmem mep 3awmTbl OT
yAapoB 1 BUbpauui.

10.3 NepeB03Ky OCYLLECTBNSATL B TPAHCMNOPTHON Tape MOLTYYHO UMK B KOHTENHEpPaX.

10.4 YcnoBusi xpaHeHUs B Tape Ha CKriage W3roToBUTENsS WU notpebuTens [OMmKHbI
cootBeTcTBOBaTh ycroBusam 1 mo [OCT 15150-69. B Bosgyxe He [OIMKHbI MPUCYTCTBOBATb
arpeccuBHble NpUMecH.

Mpubopbl cnegyeT XpaHUTb Ha CTennaxax.
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11 KomnneKkTHoOCTb

MpuGop 1 wr.
MacnopT n MapaHTUAHBIA TanoH 1 aka.
PykoBoacTso no akcnnyataumm 1 aka.
Pesnctop C2-29B 50 Om 0,1% 125ppm/°C 1 wr.
KomMnnekT peavcTopoB (MoctaBnseTcst No otaensHoMy 3akady) 50 Om, 10 wr. 1k-T
KomMnnekT peavcTopoB (moctaBnseTcsi No otaensHoMy 3akady) 50 Om, 50 wr. 1k-T
MeToauka nosepku (no TpeboBaHMIO 3aKka3yunka) 1 wr.

MpumeyaHne - WM3rotoBuTenb ocTaBnsieT 3a cobOM NpaBO BHECEHWUS LOMONTHEHUN
B KOMMJIEKTHOCTb U3aenus.

12 NapaHTUIHbIE 06A3aTenbLCTBA

12.1 WsrotoBuTenb rapaHTMpyeT COOTBETCTBME npubopa TpebosaHusm TY npu cobniogeHun
YCMOBUI 3KCMnyaTaumu, TpPaHCNOPTUPOBaHWS, XPaHEHNS U1 MOHTaxa.

12.2 MapaHTWHBIN CPOK AKCnnyaTauum — 5 neT co AHS NPOAaXM.

12.3 B cnyyae Bbixoga npubopa M3 CTpPOs B TEYEHUE rapaHTUMHOrO Cpoka npu cobniopgeHun
nonb3oBaTeNem YCroBWIA 3KCMnyaTaumu, TPaHCMOPTUPOBaHUS, XPaHEHUs U MOHTaxa npeanpusitue
M3roToBUTESNb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIii PEMOHT UMW 3aMeHy.

12.4 Mopsapok nepefayun U3genus B peMOHT codepXaTcsi B MacnopTe U B rapaHTUAHOM TarloHe.
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MpunoxeHune A. FaGapuUTHbIE YepTeXn KopnycoB npudopa

PucyHok A.1 OeMOHCTpupyeT rabapuTHble U YCTaHOBOYHbIE YepTexu npubopa HACTEHHOro

KpenneHust H.
60 105 Yronok

KPOHWITEAH

<130
115

U
PucyHok A.1 - lpn6op HacTeHHoro kpenneHus H
MpumeyaHue - BTynku noapesaTb B COOTBETCTBUM C AMAMETPOM BBOLHOTO kabens

Ha pucyHke A.2 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YepTexu npubopa LUMTOBOro
Kpennenus LL1.
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ukcaropsl NMUEBan NaHenb WuTa

>10

Vﬁg

PucyHok A.2 - Mpu6op wutoBoro kpenneHus L1

Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YepTexu npubopa LUMTOBOro
Kpennenus LL2.
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NALIEBaA NaHensb Wwuta

PucyHok A.3 - Mpu6op wutoBoro kpenneHus L2

Ha pucyHke A.4 npuBepneHbl rabapuTHble ¥ yCTAaHOBOYHbIE YepTexu npubopa C KpenneHuem Ha
DIN-petiky.
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90
44

g | 1

PucyHok A.4 - Mpu6op c kpenneHveM Ha DIN-penky [

Ha pucyHke A.5 npuBeaeHbl rabapuTHble U YCTAaHOBOYHbIE YEPTEXM NpMbopa LLMTOBOrO
kpennexus LW11.
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JNINUEBaR NaHenb Wuta

2)

‘-.‘Qs

PucyHok A.5 — Mpu6op wutoBoro kpenneHus LLi11
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Bup caagu

Bua cnepegwu

Bua cGoky

0102

17

YnnotHeHne

2

p-3
_! 4
[

PucyHok A.6 - NMpu6op B kopnyce L1, ycTaHOBNEHHbIW B LUUT TONLMUHON 3 MM
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Bupg czagu

14

é:m: # ¢
=
IO
5 8
23 91

112

Bua cnepeaw Bug cBoky
YnnotHexue
===-=--=--E A
A
10,8
102 13 94.7
3

L

PucyHok A.7 - NMpu6op B kopnyce LLi2, ycTaHOBNEHHbIN B LUUT TONLYMHON 3 MM
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Bug czagn Bup cnepeam Bua cboky
YnnotHeHne

g
(o]
r}

i :
_|~15

PucyHok A.8 - MpuGop B kopnyce LLI11, ycTaHOBNEHHbIN B LT TOMNLMHON 3 MM
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MpunoxeHne b. CxemMbl nogknoYeHUs npubopa
HasHaueHne KOHTaKTOB KIeMMHbIX KONo4ok npnbopos npuBeaeHo B Tabnuuax 6.1 - B.3.

Ta6nuua B.1 - Ha3zHayeHne KOHTaKTOB KNEeMMHOM KONogku npubopa B HacTeHHoM H u
wuroBom L1, L2 ncnonHeHnsix Kopnycos

Homep KoHTakTa HasHayeHue Homep KoHTakTa HasHauyeHue
1 Cetb 90...245B 9 Bxog 1-1
2 Cetb 90...245B 10 Bxog 1-2
3 Bbixog 1-1 11 Bxopn 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He MCnonb3ytoTes
6 14
7 HE MCMOSb3YTCS 15 -24 B
8 16 +24 B
Ta6nuua b.2 — HasHa4yeHMe KOHTAKTOB KIeMMHOWN Konoaku npuéopa B kopnyce 11
Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 Mutanune ~ 90...264 B nnu, 11
nntoc nutanua = 20...375 B
2 Mutanue ~ 90...264 B unn, 12 He nenone3ylorea
MuHyc nuTtaHusa = 20...375 B
3 13 Bxog 1-1
He 1CMonb3yHTCS
4 14 He ucnonb3yeTcs
5 Bbixoa 1-1 15 Bxopn 1-2
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OKoHYaHue Tabnuubl B.2

Homep HasHauyeHue Homep HasHaueHnue
KOHTaKTa KOHTaKTa
6 Bbixoa 1-2 16 He ucnonb3yeTcs
7 Bbixog 1-3 17 Bxoa 1-3
8 18 He ncnone3yeTcs
9 He 1CMonb3yHTCS 19 -24 B
10 20 +24B

Ta6bnuua B.3 - HasHayeHue KOHTaKTOB KneMMHoW konopku npuGopa B DIN-peeyHom [
MCNOJIHEHUU Koprnyca

Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 Cetb 90...245B 9 +24 B
2 Cetb90...245B 10 -24 B
3 Bbixoa 1-1 11
4 Bbixog 1-2 12 He ncnonb3aytoTtcs
5 Bbixoa 1-3 13
6 14 Bxopn 1-3
7 He vicnonb3aytoTtca 15 Bxog 1-2
8 16 Bxopn 1-1

Ha pucyHkax B.1 - B.12 npuBeaeHbl cxembl NOAKIOYEHNS Npubopa.
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Buixog X-1
Buixop X-2

K Harpyske

— Buixop X-3

PucyHok B.1 — Cxema noakno4YeHus Harpysku
k BY tTuna P

Beixop X-1

@ Buixog X-2
Buixop X-3

Buixog X-1

Beixop X-2 P1
@ Buixog X-3 —[EJ—-: +U,
VD1

PucyHok 5.2 — Cxema nogknto4YeHUs Harpy3ku
kK BY tTuna K

daza

R2
47...68 Om

c1
0.1x630B

PucyHok B.3 — Cxema nogknoyYeHUsi cunoBoro cummuctopa k BY tuna C
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———o ¢haza

Beitog X-1

Boixon X-3 {D—/

R2
47...68 Om
7 vs2
ci
T 0.1x630 B
R Harp

—AAF—N

PucyHok B.4 — Cxema nogkntoyeHus k BY Tuna C gByxX TMpUCTOPOB, BKIHOYEHHbIX BCTPEYHO-
napannensHo
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TPM1 Vs1 Bm 47...680m
Boixop 1-1 R2 T C10.1x630B
Boixop 1-2
Buixos 1-3 5...20 kOm
::::2 ;; ¥ee ﬂns 47...680m T
Bexoa 2-3 A = €20.1x6308
T 5...20 KOM

R6

vs3 ﬂns 47..680m
L ¢30.1x6308

5...20 kOm

PucyHok B.5 — Cxema noAkmno4YeHUsi Tpex CUMUCTOPHLIX onTonap
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Buixop X-1

E
ga — Boixop X-2 +U,
< [— Bovixop X-3 —1 -U,

R,=0... 1000 Om
PucyHok B.6 — Cxema nogkntooveHus Harpy3ku k BY tTuna U

e —{ Bbixop X-1 +Up 100 Om Buixog X-1 +
g 2 [ Beixon X-2 leo ~[—1+— BuxopX-2 TeepaoTensHoe
S | Buixop X-3 U +6B Buixop X-3 pene
R, —[ | _
2... 10 xOm

PucyHok B.7 — Cxema nogkntoyeHust Harpy3ku  PucyHok B.8 — Cxema noakntovyeHust Harpysku
k BY tTuna 'y kBYTMna T
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TC Bxop x-1

T,°C Bxop x-2

Bxop x-3

PucyHok 5.9 — Cxema nogknroyeHusi
TepMoMeTpa CONPOTUBIEHUSA

Bxop x-1

Aatumk +

Bxop x-2
L Bxop x-3

PucyHok B.11 — Cxema nogkno4eHust
aKTMBHOro gaTynka ¢ BbIXOAOM B BuAe
HanpsikeHua -50 ... +50 MBunn 0...1 B

Bxopa x-1

™
£ Bxoa x-2
C Bxop x-3

PucyHok B5.10 — Cxema nogknioueHus
TepMOo3neKTpuyeckoro npeobpasoBartens

Bxopa x-1

e g_®_ﬂ—+ - x Bxop x-2
U R
h - = Bxop x-3

PucyHok B.12 — Cxema noaknto4yeHus
aKTMBHOrO AaTyMka ¢ TOKOBbIM BbIXO4OM
0..50...20,4...20 A

Rw=50,000 * 0,025 Om
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MpunoxeHue B. NMporpammupyemble napameTpbl

MpunoxeHnue copepxuT epeyeHb MNporpamMMUpyeMbiX MNapameTpoB npuGopa B Tabnu4HOM

Buae.

MporpammupyemMble napameTpbl NpeacTaBneHsl B Tabnuue B.1.

Ta6nuua B.1 - NepeyeHb nporpaMmmup

eMbIX NapamMmeTpoB

MNapameTp Donyctumele 3aBopckas 3HaueHus
0603HaYeHne | HasaBaHue 3HaveHus KommenTapuu ycTaHOBKa nonb3oBarensi
OCHOBHbIe NapaMeTpbl perynupoBaHust
*Tyer. YcTaBka ons —999...9999 [ea .m3am.] 30.0
perynupyemon
BEJIMYUHBI
*A McTepesunc 0...9999 [ea .m3am.] 1.0
KoMnapaTopa
unm nonoca
nponopuwuo-
HanbHOCTU
M-perynsatopa
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MpoaomxkeHue Tabnuubl B.1

MapameTp

O6o3HavyeHue |

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

Fpynna A.

MapameTpbl, onucbiBatolWme NOruky paboTbl npubopa

A0-0

MapameTp
CEKpeTHOCTH
ansa rpynnbl A

01

PaspelieHo un3meHsATb
napameTpbl perynupo-
BaHWA X napameTpsbl
rpynnbl A

02

3anpelleHo  U3MeHsITb
napameTpbl rpynnsl A,
npu 3TOM  BO3MOXHO
M3MEHSATb  NapameTpbl
perynupoBaHus

03

3anpelleHo  U3MeHsITb
napameTpbl rpynnsl A,
a Takke napameTpbl
perynupoBaHus

01

ny

Pexum paboTbl

OFF

BbIKNKOYEHO

YCTpoWcTBO  CpaBHe-
HWS: NPAMON rucTepe-
3u1c (aNs HarpesaTens)

02

YCTpoWcTBO  CpaBHe-
HUS: obpaTHbIN
rmcrepesmuc (ans
oxnagurens)

03

YCTpoWcTBO  CpaBHe-
HUS: M-o6pa3Has
XapaKkTepucTuka

oFF
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MpoaomxkeHue Tabnuubl B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
O603HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
04 YCTpPOWCTBO  CpaBHe-
HUS: U-obpasHas
XapaKkTepucTuka
05 M-perynsaTtop: npsmMo
NpOonopLMOHasbHbIN
3aKoH (HarpeBaTenb)
06 M-perynsTop: obpaTtHo
NpOnopLMOHasbHbINA
3aKoH (oxnaguTenb)
07 Pernctpatop
*A1-3 HwxHWiA —999...9999 MokaszaHne  npubopa, 0.0
npegen cootBetcTBytowee 0.0,
peructpaumm paBHO BENMYMHe ToKa
ans Yy peructpauum 4 mA npu
pabote npuBopa B
pexume  M3MepuTernb-
perucTtpatop
*A1-4 BepxHui —999...9999 100.0
npegen
peructpaumm
ona ny
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MpoaomxkeHue Tabnuubl B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
O603HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
A1-5 3apepxka 0...99 [cek] 0
BKINOYeHusa BY
A1-6 3apepxka Bbl- 0...99 [cek] 0
KnoyeHus BY
A1-7 MuHnmansHoe 0...1000 [cek] 0
Bpems Haxo-
xaeHuss BY Bo
BKIMIOYEHHOM
COCTOSIHUM
A1-8 MuHnmansHoe 0...1000 [cek] 0
Bpems Haxo-
XoeHuss BY B
BbIKIOYEHHOM
COCTOSIHUM
A1-9 CoctosiHne BY oFF BbIKITIOYEH (@ % oFF
npu MOLLHOCTH )
HeucnpasHoOCTK on BktoveH (100 %
MOLLIHOCTM )
'pynna b. MapameTpbl, onucbiBaloWme U3IMEPEHUSI U UHAMKALUIO
b0-0 MapameTp 01 paspeLUeHo U3MEHATb 01
CeKpeTHOCTU paboyne napameTpsl
Aans rpynnel B 02 3anpeLleHo U3MEeHATb
paboyne napameTpsl
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MpoaomxeHne Tabnuubi B.1

MeT] Hdonyctumbie 3aBopckas 3HauveHus
0603Ha'-lel-ll-:12paHathl)eHOBaHMe 3HZ"IeHM$| KOMMeHTapMM yCTaHOBKa nonb3oBartens
b1-0 Koa Tvna 01 Cu 50 (0=0,00426 °C 1) 01
paTymka 09 50M (0:=0,00428 °C ™)
07 Pt 50 (0:=0,00385 °C ™)
08 500 (0=0,00391 °C %)
00 Cu 100 (¢=0,00426 °C %)
14 100M (0:=0,00428 °C
02 Pt 100 (0:=0,00385 °C )
03 1000 (¢=0,00391 °C %)
29 Ni 100 (¢=0,00617 °C %)
30 Cu 500 (¢=0,00426 °C %)
31 500M (0=0,00428 °C )
32 Pt 500 (0:=0,00385 °C )
33 5000 (¢=0,00391 °C %)
34 Ni500 (0=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 )
39 Ni 1000 (0:=0,00617 °C ™)
15 53M (0:=0,00426 °C )
04 TXK (L)
20 TXKK (J)
19 THH (N)

e




MpogonxeHue Tabnuubi B.1

MNapameTp Donyctumble KoMMeHTaphi 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
05 TXA (K)
17 TAn(s)
18 Tnn (R)
16 TMNP (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 Hanpspkenne
-50...+50 mB
13 Hanpspkenne 0...1 B
oFF BbIKMIOYEH
b1-1 Koppekuusi -50.0...+50.0 CymmumpyeTcsi ¢ 0.0
«CABUT Xapa- VN3MEpPEHHbLIM
KTEPUCTUKU» 3HaveHveM
b1-2 Koppexkuusi 0.900...1.100 M3mepeHHoe 3HaveHne 1.000
«HaKMOH yMHOXaeTcs
XapakTepuc- Ha 3afjaHHbIN
TUKN» K03ahdULUMEHT
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MpogonxeHue Tabnuubi B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonycTtumblie
3Ha4YeHus

KommeHTapumn

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

b1-3

Pexum paboTbl
BblUMCAINTENS
KBaApaTHoOro
KOPHSI

OFF

BbIKIKO4YEeH

on

BKItO4YeH

OFF

*b1-5

MokasaHne
npubopa ans
HWXHEro npeaena
YHUULMPOBaAH-
HOro BXOJHOTO
curHana

—999...9999

0.0

*b1-6

MokasaHue
npubopa ans
BEpXHero
npegena
YHUDULMPOBAH-
HOro BXOOHOIo
curHana

—999...9999

100.0

b1-7

Monoxexne
[EeCATUYHON
TOYKW Npu
MHOVKauum
napameTpoB

0,1,2n

Cwm. MpumevaHmne
Ha cTp. 46
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MpogonxeHue Tabnuubi B.1

MapameTp

[fonycTtumblie
3Ha4YeHus

KommeHTapumn

3aBoackas

3HauveHus
nonb3oBartensi

OGo3HavyeHune

HasBaHue ycTaHOBKa

b1-8

Monoca 0.0...30.0 [ea. nam.] 30.0
uncpposoro

cdunbTpa

MocTosHHas 0...99 cek 2
BpPeMeHu
umncpoBoro
dunbTpa

MpumeyaHune - B 3aBucumocTn oT Moaudukauum npubopa wu TeKyWKnx HacTpoeK 4acTb napameTpoB uUnn ux
3HavyeHua moryTt 6bITb CKPbITHI. YcnoBus AOCTYNHOCTU ONA pefaKTUpOoBaHUA U BO3MOXHbIE 3Ha4YeHUA OTAeSIbHbIX
napameTpoB crnegyrouime:

1.

[ns napameTpa A1-1 gOCTYMNHbI 3HAYEHUS:

. 01...04 v oFF, ecnn BY anckpeTtHoro Tuna;

. 05...07 n oFF, ecnn BY ananorosoro Tuna.
MapameTpbl A1-3 1 A1-4 focTynHbI Ans pegakTupoBaHus, ecnu JY pabotaeT B kayecTBe perucrtpaTopa
(cooTBeTCTBYET 3Ha4YeHuo napameTpa A1-1 = 07).
MapameTpbl A1-5...A1-8 focTynHbl Ans pedakTvpoBaHus, ecnu JY paboTaeT B kayecTBe ycTponcTBa
CcpaBHeHus (COOTBETCTBYET 3HadYeHuto napametpa A1-1 = 01...04).
MapameTtpbl b1-3...b1-6 pocTynHbl ANS  pedakTUpOBaHWs, €CnM  Ha  BXOAe
YHUULMPOBaHHBIN AaTyMK (COOTBETCTBYET 3Ha4YeHuo napameTtpa b1-0 = 06,10...13).

ncnonbsyetcsa

* - OTMeYeHbl NapameTpbl, 3Ha4YeHUsi KOTOPbIX MEHSATCSA NPU 3MeHeHun napameTtpos b1-7
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MNpunoxeHue I'. CoegnHeHne TepMOMETPOB CONMPOTUBIIEHUS C
npMbopom no AByXNpoBOAHOMN cxeme

MpunoxeHre COAePXUT OnNUCaHWe M NPUMEpb! NMOAKMHYEHUS] TEPMOMETPOB CONPOTUBIEHUS MO
OBYXNPOBOAHOW CXeMe.

CoeaviHeHne TepMomMeTpa C MpMBOPOM MO ABYXMPOBOAHOW CXeme MPOV3BOAUTCH B Cryyae
HEBO3MOXHOCTU MWCMOMb30BaHUSI TPEXMPOBOAHON CXeMbl, HampuMep Mpu ycTaHoBke npubopa Ha
obbekTax, 060pyAOBaHHbIX paHee NPONOXEHHLIMU ABYXNPOBOAHLIMU MOHTaXHbLIMW Tpaccamu.

CnepyeT NOMHWUTB, YTO nokasaHus npubopa OyayT 3aBuCeTb OT M3MEHEHWUS COMPOTMBIEHWSA
NpoOBOAOB NNHWUM CBSI3N «TEPMOMETP — NPMOOP», NPOUCXOASLLErO NOA BO3AENCTBUMEM TemnepaTypbl
oKpyxatowiero Bo3ayxa. [ns KoMmneHcauuum napasvTHOrO COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL criegytoLne 4eNcTBuS.

1) Mepen Hayanom paboTbl yCTaHOBUTL NEPEMbINKU MexXay koHTakTamu Bxop X-1 u Bxog X-2
KneMMHuKa npubopa, a ABYXNPOBOAHYIO MUHUIO NOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxog X-3.

2) MopgknoYnTb K NPOTUBOMOSOXHBIM OT NPUGOpa KOHLAM NUHWK CBSA3N «TEPMOMETpP-Npubop»
BMECTO TepMOMEeTpa MarasuH COMPOTUBIIEHWA C KMaccoM To4yHoCTM He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWUTbL Ha MarasvHe COMPOTMBIIEHUIA 3HAYeHWe, paBHOE COMPOTMBMEHNIO TEpMOMETpa
npu Temnepartype 0 °C (B 3aBUCUMOCTU OT TNa AaTyuka).

4) NopaTb Ha npubop nuTaHue u Yepe3 15 —2 0 cek Mo NokasaHUsiM LUMPOBOro MHAMKaTopa
onpeaenuTb BEMUYMHY OTKIOHEeHUst TemnepaTypbl oT 0 °C Mo KaXgoMy KaHamny U3MepeHust.

5) BBecT B namsiTb NpubBopa 3HauyeHue KOPPEeKUMU «COBUr XapaKTepUCTUKM» ANS Kakaoro
kaHana (b1-1), paBHoe Mo BENMUMHE NoKasaHWsIM Nprbopa 1 B3ATOE C NPOTUBONONOKHLIM 3HAKOM.
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6) MpoBepuTb MpPaBUNLHOCTL 3aaHWs KOPPEKUMWU, ANs YEro He U3MEHSISi 3HAYEeHWUst Comnpo-
TUBINEHUSI HA MarasuHe, NepeBecTn NPUBOP B PEXMM N3MEPEHUSt TEMMNEPATYpbl U YOeANTbCS, YTO Npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.

7) OTkNOYNTL NUTaHUe ¢ Npubopa, 0TCOeAMHNUTL NMMHUIO CBSA3U OT Maras3umHa CONpPOTUBIIEHWUI U
NOAKIMIOYUTL ee K TEPMOMETPY.

Mocne BbINOMHEHNs ykasaHHbIX AeNCTBUI NPMOOP roToB K AarnbHewuen paboTe.

82



anﬂO)KeHVIe [. Bo3MoOXxHble HencnpaBHoCTu n cnocob6bl ux

yCTpaHeHus

B tabnuue [.1 npeacraBneHbl BO3MOXHbIE HEUCTIPABHOCTM U CNOCOBLI MX YCTPaHEHUSI.

Ta6bnuua 0.1
MposiBneHue Bo3moXHasi npuinHa Cnoco6 ycTpaHeHusi
Ha wvHgvkaTope B pexume
PABOTA oTobpaxatoTcst:
n0.dt [aHHbIE elle He roToBbI Mopoxpatb 2...3 cek
0CL.H Temnepatypa «xornogHoro cnasi» | Nposeputb Temneparypy
Bbille AonycTMon (MeperpeB | OKpyxkatwllero  Bosgyxa  (He
npubopa) pormkHa npesblwatb 50 °C)
OCL.L Temnepatypa «xornogHoro cnasi» | Nposeputb Temneparypy
HDKE OONyCTMMOW | OKpy»atoLLero BO3gyxa (He
(nepeoxnaxaeHve npudopa) AomkHa 6bITb Hke +1 °C)
HHHH BbluvcneHHoe 3HaveHve BxoaHou | CBepuTb ko JaTyvka B MapameTpe

BENWYMHbI  Bbille ponyctumoro | b1-0 c hakTn4ecku
npegena noAcoeaNHEHHbIM JaTYMKOM
Mpubop Bbiwen u3 pexuma | MNoacoeanHUTb pabounn gaTyunk
HOCTUPOBKU " nsmepseT

IOCTUPOBOYHYHO BENMNYUHY
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MpogonxeHue Tabnuua 4.1

MposiBneHue Bo3moXHasi npuinHa Cnoco6 ycTpaHeHusi

LLLL BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B mapametpe
BENMYMHbI  HWke ponyctumoro | b1-0 c hakTuyecku
npenena NnoAcoeaUHEHHBIM AaTYNKOM
O6pbIB MK KOpoTKoe 3amblikaHue | MpoeepuTb paboTocnocobHOCTL
yHuBepcanbsHoro gatyvka 4...20 | gatiuvka
MA

|- -| O6pbIB TepmomeTpa | lMpoeeputb  paboTocnocoGHOCTH
COMPOTUBIEHVST WM TEPMO3rieK- | AaTyvka
Tpwdeckoro npeobpasoBarersi.
Ona  yHUMUMPOBaHHOMO AaTymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaeT 1,1 B

0.0.0.0. KopoTkoe 3ambikaHne TepMomeTpa | Nposeputb paboTocnocobHOCTb
COMPOTUBIEHSI Jartyvka

Hi BblucneHHoe 3HaveHvie Bblwe | VI3MEHUTb  3HayeHVWe  BXOOHbIX
[00MnyCTMMOro npegena | curHanos
nHOVKaLmm

Lo BblucneHHoe 3HayeHue  Huxe
[0MyCTMMOro npepena
nHOVKaLum
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MpogonxeHue Tabnuua 4.1

MposiBneHue

Bo3moxHas npuyYnHa

Cnoco6 ycTpaHeHusi

3HaveHne TemnepaTypbl Ha
wHgvKatope B pexume
PABOTA He cooTtBeTCcTBYyeT
peanbHon

HeBepHbIN kog TvNa gaTynka

B napametpe b1-0 3agatb kog,
COOTBETCTBYIOLLMIA
MCMNONb3yeMOMY  [aT4mKy
Mpunoxexue B)

(cm.

BBeaeHb! HeBepHble 3HaYeHUs
«COBWUra XapakTepucTuku» U
«HaKIoHa XapaKTEepPUCTUKNY.

B napametpe bl-1 yctaHOBWUTHL
0.0, B b1-2 ycraHosutb 1.000
(cm. Mpunoxexue B)

Wcnonbsyetca  aByxnposoaHas | [Mpoussectn coeamHeHne no 3-x
cxemMa coeauHeHus nmpubopa € | NPOBOAHOW cxeme unm
AaTYMKoM BOCMOMb30BaTbCA peko-

MeHgaumamm (cm. Mpunoxenwe IN)
Oevictne ANEKTPOMarHUTHbIX | OKpaHMpoBaTb  JIMHWUIO  CBSA3U
nomex. patyvka € npubopom, 3KpaH

3a3eMNnUTb B OHOW TOYKE.

Ha nHamkKaTope npv
Hanu4uMM TOKOBOrO CUrHana
oTOBpaxaTCst Hynu

HeBepHoe nogknoyeHve gatyunka
K npubopy

MpoBepUTb CXeMy MOAKMOYEHMSI
aatyuka (cm. Mpunoxerve b)

Mpn HarpeBe Temnepatypa | HeBepHoe coepuHeHve npubopa | N3meHuTb nonspHoOCTb
yMeHbLUaeTCcs U Mpu oxna- | ¢ Tepmonapon NOAKMIOYEHUsT Tepmonapbl  (CM.
XOEHUN yBeNn4YnBaeTcs Mpunoxenvne B)

He paboTtaeT BbixogHoe | 3agaH HEBEpHbIM pexum paboTbl | 3agate B napametpe A1-1

YyCTPONCTBO

norn4yeckoro yCTpOVICTBa

Tpebyembii pexum paboTbl (CM.
Mpunoxexue B)
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MpogonxeHue Tabnuua 4.1

MposiBneHue

Bo3moxHas npuyYnHa

Cnoco6 ycTpaHeHusi

Mpn BKlOYeH npubopa  Temne-
paTypa oKa3blBaeTcs B 30He TycT+A

M3MeHUTb 3HaveHne A

3apaHa 3aepxKka BKIHOYeHUA
BbIXOOHOIo yCTpOVICTBa

3agaTb 3HayeHuMe napameTpa
A1-5, pasHoe 0 (cm. Mpunoxexue
B)

BbixogHoe yCTpoOWCTBO He
cpabaTbiBaeT npu  OOCTU-
)KEeHUM 3ajaHHbIX rpaHuL,

BBegeHo mMuHuManbHoe Bpems
HaxoXOeHUs  BbIXOOQHOMO  YCT-
pOWCTBa BO BKIIHOYEHHOM UMK (1)
BbIKIMIOYEHHOM COCTOSIHWM

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

3apaHa 3aaepkka BblKoYeHUs
BbIXOAHOMO YCTPOWCTBA

3apgaTb  3HayeHue napameTpa
A1-6, pasHoe 0 (cm. MNpunoxeHve

HeBo3MOXHO M3mMeHuTb | BbicTaBneHa 3awmTa oT | 3agatb B napameTpe A0-0
3Ha4yeHus napameTpoB T M | M3MeHeHus ycTaBOK 3HayeHne 01 wnm 02 (cm.
A Mpunoxexue B)

Henb3as M3MeHuTb | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0
napameTpbl rpynnbl A | n3MeHeHns ycTaHOBOK 3apatb 01

n(munu) b
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MpunoxeHue E. KOcTupoBka npubopos
E.1 O6wwue ykasaHusa

lOctvpoBka  JOMmKHa  MPOM3BOOMTLCS  TONMBbKO  KBaNMUMLMPOBAHHBIMKM  CrieLManucTamm
METPOSIOTMMECKX CIYO NpW YBEMWYEHWW MOTPELUHOCTM WM3MEpEHWsi BXOAHbIX MapaMeTpoB CBEpX
YCTaHOBMEHHbIX 3HayYeHui. [pou3BOANTCSA HOCTUPOBKA TOMBKO aHamnoroBbIX BbIXOAOB. YHUBEpcarnbHble
BXoAbl Npubopa 06nafatoT BbICOKON TOUHOCTLIO U3MEPEHWS U HE TPEBYIOT FOCTMPOBKM.

E.2 KOcTtnpoBKka BbIXOAHbIX UucpoaHanoroBbix npeobpasoBarTenen

«napamMmeTp-ToKk» 4...20 mA (Bbixog Tuna W)

MopkniounTb K tOCTMpYEMOMY BbIXxody Harpysky Ru, u
BOMbTMETP cornacHo pucyHky E.1. B kayectBe Ru MOXHO
1cnonb3oBaTh MarasvH conpotueneHuin P4831 unu nogobHbin
eMy C Krmaccom ToyHocTM He 6Gonee 0,05, a kadvecTBe
BONbTMETpa — npubop C knaccom TouyHocTu He Bonee 0,05,
Hanpumep B1-12. VYcTaHOBUTL Ha MarasvHe 3HauveHue
conpoTtunenns 500,00 Om.

MopaTe nuTaHve Ha npubop. Ha undpoBoMm uHaukaTope
npubopa 0TOOpPa3nTCs TeKyllee 3HaYeHue U3MepsieMon
BenuumHbl. Mpubop Haxogutcs B pexxkume PABOTA.

KOctnpoBka 3akntovaeTcss B noadopke koaddmuneHToB
ANS MWHUMAIbHOMO WM MaKkCUMarnbHOrO 3Ha4YeHWs! BbIXOLHOrO
TOKa.
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HOcTupoBKka MMHUManNbLHOro 3HavYeHusi (4 MA) BbIXOAHOTO TOKa:

BOWTW B PEeXUM 3aJaHusi koda MyTEM HaxaTus U yAepXaHusi He MeHee 3 CeKyHa KHOMKU

y
S pYA
3agaTtb KHOMKamun IZ 1 ™! sHauenne koga tocTuposku — 200;

nPQr;
HaxaTb KHOMKY . Ha undposom nHankaTope npubopa nosiBUTCA 3HAaYEHWE napameTpa
non6opa, COOTBETCTBYHOLLIEE MUHUMAbHO BO3MOXHOMY 3HAYEHMWIO BbIXOAHOTO TOKa;

HaMps)KeHNs Ha MarasuHe conpoTuBreHui 6bino pasHo 2,00+0,02 B
(4TOo cooTBETCTBYET MWHMManNbHOMY TOKy 4 MA). 3OTO 3HayeHue
KOHTPONMpyeTCcs No nokasaHuam BonbTmeTpa B1-12;

kHonkammn 12X (M| na nuuesoi naHenu npuBopa yCTaHOBUTH Takoe
3HadeHve napameTpa noabopa Ha uHaukaTope npudopa, YToObl NageHe \EFE .
2,008
i%4
&
v

HaXxaTb KHOMKY b | Mpubop nepenget B pexxum PABOTA. T

B1-12

HOcTupoBka MakcumanbHoOro 3HaveHusi (20 mA) BbIXOQHOro ToKa:

BOWTU B PeXMM 3agaHuns Koda nyTeM HaxaTus 1 yaepxaHus He MeHee 3 cek. KHomku E;
A (v
3agaTh kHonkamu [N 1 [V snauenme kopa tocTupoBkm — 201;

nPQr;
HaxaTb KHOMKY . Ha undpoBom nHankaTope npubopa nosiBUTCA 3HAaYEHWE napameTpa
noaGopa, COOTBETCTBYHOLLEE MUHUMATIbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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v ~
. KHOMKamMmu n Ha nuuesoun naHenu npm60pa YCTaHOBUTb Takoe

10,0£0,1 B (4to cooTBeTcTBYEeT MakcumanbHomy Toky 20 MA). 310
3HaYeHne KOHTPONMPYeTCS MO NnokasaHusM BonbTMeTpa B1-

3HayeHWe napameTpa noaGopa Ha uHAMkaTope npubopa, 4YTOObI
nafgeHvVe HanpsbkeHUst Ha MarasumHe COMPOTMBIIEHUI ObINO paBHO %
!
T

. HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

E.3 OcTupoBKa BbIXOAHbIX LncpoaHanoroBbIx

npeo6pasoBartenen «napameTp-HanpsokeHue» 0...

MoakniounTb K OCTUPYEMOMY BbIXOAY Harpysky R, u
BONbTMETP cornacHo pucyHky E.2. B kavectBe Ru MOXHO
MCnonb3oBaTb  MarasvH  conpotuBneHun P4831  wnum
nopobHbI eMy C KrmaccoMm ToyHocTu He 6Gonee 0,05, a
KavecTBe BOMbTMeTpa — NpUOOP C KNaccoM TOYHOCTU He
6onee 0,05, Hanpumep B1-12. YcTraHoBMTL Ha MarasuHe
3HayeHue conpoTtumenenunst 2000,00 Owm.

Mopatb nuTaHne Ha npunbop. Ha uMdpoBoM nHAMKaTOpE
npubopa oTOOpasnTCst Tekyllee 3HayeHue U3MepsieMon
Benu4uumHbl. Mpubop Haxogutcs B pexxume PABOTA.

KOcTupoBka 3akntoyaeTcs B nogbopke KoaduumeHToB
ANS MAHMMAnbHOTO U MaKCMMarnbHOrO 3HaYeHWst BbIXOAHOMO
TOKa.
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+24 B
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HOcTupoBka MMHUManbHoro 3HavyeHusi (0 B) BbIxogHOro HanpskeHus:

BOWTY B PEXMM 3a[1aHNS KOfa NyTeM HaxKaTus 1 yaepKaHUs He MeHee 3 CeK. KHOMKM
A WV
3agaTh kHonkamu |23 1 [V snayenme kopa tocTuposkm — 200;

near,
HaxkaTb KHOTMKY [: Ha umdppoBoM vHaMKaTope NpuGopa NosSIBUTCS 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTBHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOTO TOKa;

KHOMKamu Ig " [g Ha nu 7

LeBoi naHenu npubopa ycTaHOBWUTb Takoe
3HadeHve napameTpa nogbopa Ha nHaukatope npubopa, YTobbl NageHue
HaMpsKeHNss Ha MarasuHe conpoTuereHui 6eino pasHo 0,00+0,02 B
(4To cooTBeTCTBYET MUHUMarNbHOMY HanpsikeHnuto 0 B). 3710 3HauveHune
KOHTPONMpyeTCcs No nokasaHusm BonbTmeTpa B1-12;

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

B1-12

HOcTupoBka MmakcumanbHOro 3Ha4yeHus (10 B) BbIXoaHOro HanpsXKeHus:

BOWTY B PEXMM 3a[1aHNS KOfa NyTeM HaXKaTUs 1 yaepKaHust He MeHee 3 cek. KHomku E;
A N
3aAaTb KHOMKamu IZ n [M snauenne kopa roctposkm — 201;

nPQr;
HaxkaTb KHOTMKY . Ha undposom mHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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KHOMKamu Ig n [g Ha nn 7

LieBOii NaHenu npubopa ycTaHOBWUTL Takoe
3HauyeHne napameTpa nogbopa Ha uHaukaTope npubopa, 4TOObI
nafeHue HanpsikeHusi Ha MarasvHe COMpOTMBIEHWI GbINO paBHO
10,0£0,1 B (4TO cooTBETCTBYET MaKCcMmarnbHOMy HanpsbkeHuto 10 B).
3TO0 3HayYeHne KOHTPONMpyeTCH No NokaszaHWAM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

B1-12
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