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HacTosiwmii [OKYMEHT SBRAETCA penpe3eHTaTMBHLIM BapuWaHTOM PYKOBOACTBa Mo
akcnnyatauum TPM1, wuaeHTUYHbIM NO COAEPXaHWI 3TanoHy pyKkoBoAcTBa Mo
akcnnyaTauun KYB®. 421210.002 P3, npowepwemy cepTudmkauuio B KOMMNEKTe C
npu6opom B PeaepanbLHOM areHTCTBE N0 TEXHUYECKOMY peryniMpoBaHUIoO U METPONorum.




BBepneHue

Hactoswee PykoBogctBo no  akcnnyaTauuuM — npedHasHayeHO  Ans  O3HaKOMIIeHWs
obcnyXkuBatoLLero nepcoHana ¢ yCTpoMCTBOM, MPUHLMIOM OEUCTBUS, KOHCTPYKUMEN, TEXHUYECKOMN
aKcnnyataumen n obCryXvnBaHNemM MU3MepuTensa-perynsaTopa MUKpOMpOLECCOPHOro OAHOKaHamnbHOro
TPM1 c yHuBepcanbHbiM M3MepUTENbHbIM BXOAOM (B JdanbHeMWweM Mo TEeKCTY WMEHYeMoro
«npuGop»).

MpuGop BbINYCKAETCs COrMacHO TEXHWYECKUM YCIOBUSIM U UMEET cepTUdMKaT COOTBETCTBUS
FOCT-P. Mpnbop 3apernctpupoBaH B [0CyAapCTBEHHOM peecTpe CPpeacTB U3MEePEHUN.

Mpnbop cootBetctByeT [OCT P 52931-2008 1 OTHOCUTCA K W3OENUAM TOCyAapCTBEHHOW
CUCTEMbI MPOMBbILLSIEHHBIX NPUGOPOB M CPeacTB aBToMmaTv3aumu. Mpu 3TOM, MO YCTOWYMBOCTU K
3MNEKTPOMArHMTHLIM BO3OENCTBUSIM U MO YPOBHIO M3NyyaeMmblx paguoriomex npubop cooTBeTCTBYET
obopynoBaHuto knacca A no NOCT 51522—-1999 (M3K 61326-1).

Mpnbop obnapaeT ynyyleHHbIMU MO CPaBHEHWIO C NpeablayLLe cepuein XapakTepucTUkaMmu:

—  nuTaHue npubopa OT ceTu nepemMeHHoro Toka HanpsbkeHnem 90...264 B (HoMuHanbHoe
HanpshkeHve 220 B) yactotom 47...63 Ty unmM ceTu MNOCTOSHHOTO TOKa HanpshKeHus
20...375 B (HomMuHanbHoe HanpsixeHue 24 B);

—  BbICOKas MOMEX0YCTOWYMBOCTb K 3MEKTPOMArHMTHbIM BO3AENCTBUAM;

—  YBENUWYEHHbI CPOK rapaHTuu, rapaHTUIAHBIA CPOK 06CNyXMBaHUs cocTaBnsieT 5 neT;

—  MOBbllLEHWe YyHMBepcanbHOCTM npubopa, nossonswowee 6onee rmMbko uncnonb3osaTb
npnbopbl M YMEHbLUUTL X HOMEHKIaTypy 3a CYET UCMONb30BaHWS:

—  yHMBepcarsbHbIX BXOAOB;
—  BCTPOEHHOrO MWCTOYHMKA HanpsbkeHuss 24 B onsi nuTaHWs akTUBHbIX OaTYMKOB,
BbIXOJHbIX aHanorosbIx ycTponcTs (LIAIM) nnn apyrux HU3KkoBOMbTHbIX Lienen ACY.
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Mpubopbl BbIMycKkatoTca knacca TovHoctn 0,25; 0,5. Kmacc TOYHOCTM 3aBUCUT OT Tuna
noaKIo4aemMoro BHeLHEro aaTtyvka.

Mpubop M3roTaBnMUBaEeTCs B pPasfMyHbIX MOAUMMKALMSX, OTNMYaloWmMXCs Opyr OT Apyra
KOHCTPYKTVBHBIM MCMOMHEHMEM W TUMOM BCTPOEHHOrO BbLIXOAHOINO YycTponctea. MHdpopmauus o
Moaudmkaumm npmbopa 3awmndpoBaHa B KOAE NOSHOMO YCIIOBHOIO 0603HaYeHus:

TPM1 -X. ¥. X
|Tun npubopa
| KOHCTPYKTUBHOE MCNONHEHWE
| 0Bo3HaueHKe nepeuyHOro npeobpasosarens
|Tnn BCTPOEHHOrO BLIXOAHOTO YCTPOIACTBA
KOHCprKTVIBﬂoe UCcnoJiHeHue:
H - KOPMYC HacTEHHOro kpenneHus ¢ paamepamu 130x105x65 MM 1 cTeneHbto 3awmTbl IP44;
w1 - KOPMyC LUWTOBOrO KpenneHus ¢ pa3mepamu 96x96x65 MM M CTeneHbio 3aluTbl CO CTOPOHbI
nepegHen navenu IP54;
w11 - KOPMyC LUWTOBOrO KpenneHus ¢ pa3amepamu 96x96x47 MM U CTENeHbio 3aliuTbl CO CTOPOHbI
nepegHen nanenu IP54;
w2 - KOPMyC WWUTOBOrO KpenneHus ¢ pasmepammn 96x48x110 MM M CTeneHbio 3alnTbl CO CTOPOHbI
nepegHen nanenu IP54;
1} - kopnyc ¢ pasmepamu 90x72x58 mm ans yctaHoBku Ha DIN-peiiky u cTeneHblo 3awutbl CO

CTOPOHbLI NepeaHewn naHenu 1P20.
FabapuTHbIe YepTexXM kopnycoB NpubopoB NpuseaeHs! B MpunoxeHun A.
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O603Ha4YeHMe NepBUYHOro NpeobpasoBaTens:
Y — yH/BepcarnbHble n3MepuUTenbHble BXOAbI.
Tun BCTPOEHHOro BbIxogHOro ycrpomncrsea (BY):

O6o3HavyeHue
Tun BbIXOAHOrO 3MeMeHTa TexHu4eckne napameTpbl
Bbixoaa
P KoHTaKTbl 3neKTpoMarHuTHOro Tok He 6onee 8 A npu HanpsbkeHun He Gonee 250 B
pene (50 "'y)
K OnTtonapa TpaH3ucTopHas [MocTosiHHbIN TOK He Gonee 400 MA npu HanpskeHuu
n-p-n-tuna He 6onee 60 B
T Bbixoa ans ynpaeneHus BbixogHoe  HanpsikeHne 4...6 B, nNOCTOsIHHBLIN  TOK
BHELLUHUM TBEPAOTESNbHBIM pene He Gonee 25 MA
c OnTonapa cuMucTopHast Tok He Gonee 50 MA npyv NEepemMeHHOM HanpsKeHUn
He 6onee 250 B (50 N'y)
" Tok He 6Gormee 50 MA (Ha Kaxayw onTonapy) npu
c3 Tpu onTonape! CHMMCTOPHbIE nepeMeHHoM HanpsixeHuun He 6onee 250 B (50 'u)
n LIAM «rapameTp — Tok» MocTosiHHbIN  TOK 4...20 MA Ha BHelHen Harpyske
He 6onee 1 kOm, Hanpsixexue nutannsa 12...30 B
y LLAT «MapameTp — HanpsikeHMe» MoctosiHHoe HanpshkeHne 0...10 B Ha BHeluHen Harpys-
ke He meHee 2 KOM, HanpsbkeHne nutanma 16...30 B

Mpumeyanue - * Beixop Tvna C3 nsrotaBnmBaeTcsi Tonbko B npubopax ¢ kopnycamu H, L1, L2, L11.

Mpumep 3anncn 06o3HaveHns npubopa B AOKYMEHTaLMM ApYron NpoayKuum, rae oH MoXeT 6biTb
NPUMEHEH:

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

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

Mpn 3TOM M3roTOBMEHMIO W MOCTaBKE MOANEXUT U3MEPUTENb-PErynsaTop MUKPOMPOLIECCOPHBIV
ofHOKaHanbHbIi TPM1 B kopnyce HacTEHHOro KpenmneHus. Tun BCTPOEHHOro BbIXOAHOMO yCTpOMCTBa
— pene aneKkTpoMarHuWTHoe.

5




1 HasHa4veHue npubopa

MamepuTenb-perynsitop MMKponpoLEeCCOpHbIA ogHOKaHanbHbin TPM1 COBMECTHO C NepBUYHbIM
npeobpasoBatenem (4aTyMKoM) NpefHasHayeH Ans U3MEpPEeHWs W perynupoBaHusa TemnepaTtypbl U
apyrux  u3ndeckux MnapameTpoB, 3HaAYeHVWEe KOTOPbIX BHELHWM OaT4sMkoM MOXeT  ObiTb
npeobpa3oBaHO B CUrHasbl MOCTOSIHHOTO TOKAa MW HaNPsHKEHUS.

Mpubop MoxeT ObITb WCNOMb30BaH AN W3MEPEHUs W PerynMpoBaHUst TEXHOMOrMYEeCKUX
NpOLECCOB B Pa3fiMyHbIX OTPACNAX MPOMbILLNEHHOCTM, KOMMYHArNbHOMO N CEeNbCKOro X03sicTBa.

Mpubop MoxeT ObiTb MNPUMEHEH Ha MNPOMbIWMEHHbIX O0ObEeKTax, MOAKOHTPOMbHbIX
PocTexHansopy.

I'Ipw6op No3BOMSIET OCYLLECTBNAATL crneayowme yHKUNK:
M3MepeHve TemnepaTypbl Unn ApYyrux usn4ecknx BEMMYMH (DABMNEHWS, BNaXHOCTW, pacxoa,
YPOBHA W T.M.) B OOHOW TOYKE C MOMOLLbI CTaHAAPTHbIX AATYMKOB, MOAKMIOYAEMbIX K
yHVBepcanbHOMy Bxody npubopa;

—  cKopocTHble usameperusi (0,1 cek) ¢ cnonb3oBaHNEM YHUPULIMPOBAHHbLIX AaTYMKOB TOKa Unn
HanpspKeHus;

—  perynupoBaHue nsmepsemMol Benu4MHbl Mo ABYXMNO3ULIMOHHOMY (PeneriHoMY) 3aKOoHy;

—  oTobpaxeHne TeKyllero WU3MepeHWss Ha BCTPOEHHOM CBETOAMOAHOM  LMdPOBOM
VHAMKaTOpE;

—  ¢hopmupoBaHme BbIxogHOro Toka 4...20 MA nnu Hanpsbkerus 0...10 B ans peructpauum unm
ynpaBreHns UCMNOMHUTENbHBIMW  MeXxaHnamamu no [1-3akoHy (nNpu wucnonb3oBaHUKM B
Ka4ecTBe BbIXOAQHOroO yCTponcTBa umdpo-aHanorosoro npeobpasosatens (LIAM)).



2 TexHMYeCcKue XapaKTepuUCTUKN MU YCITOBUSA 3KCNnyaTauum

2.1 TexHMYecKne xapaKTepuCcTUKKU Nnpubopa

OCHOBHbIE TEXHUYECKWNE XapaKTepucTuku npubopa npueeaeHsl B Tabnuuax 2.1+2.3.

Tabnuua 2.1 — XapaktepucTuku npuéopa

HanmeHoBaHue

3HayeHne

Hal'lpﬂ)KeHVIe nuTaHuA:

90...264 B nepemeHHoro
TOKa (HOMWHanbHoe
HanpsikeHve 220 B)

yactotou 47...63 'y unm

20...375 B noctosiHHOro
TOKa (HOMWHanbHoe
HanpsixeHve 24 B)

MoTpebnsiemas mMoluHocTb, BT, He Gonee 10
HanpsikeHne BCTPOEHHOrO MCTOYHMKA NUTaHMS MOCTOSIHHOIO Toka, B 24 +24
MakcumanbHO 4OoNYCTUMbIV TOK BCTPOEHHOIO MCTOYHMKA MUTaHUsi, MA 50
KonnyectBo kaHanos 1
Bpewmsi onpoca Bxoga:
TEPMOMETPbI CONPOTUBIIEHNUS, CEK, He Bonee 0,8
TepmoanekTpuyeckne npeobpasoBartenu, cek, He bonee 0,4
YHUULMPOBAHHbBIE CUTHArbl MOCTOSIHHOMO HaMPSPKEHNS U TOKa,
cek, He Gonee 0,2




MpoaomxkeHne Tabnuubi 2.1

HanmeHoBaHue 3HauyeHue

lMpenen oCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU U3MEPEHNN:

TEepMO3neKTpuyeckumm npeobpasosatensmu, % 0,5

TepMoMeTpaMmn CONPOTUBIEHNS, YHUPULIMPOBAHHLIMW CUrHanamm

NMOCTOSIHHOTO HanpPshKeHWs U Toka, nnpomeTpamu, % +0,25
CreneHb 3awuThl KOpryca

HacTeHHbI H P44

wwmtoBble W1, W11 n W2 (co cTOpOHbI NULEeBOW naHenw) IP54

IP20

DIN-peeyHbIf [] (CO CTOPOHbI NMUEBOIN NaHenm)

abGapuTHble pa3mepbl Npubopa:
HacTeHHbI H, MM
wwmtoson W1, mm
wwmtoson W11, mm
wwmtoson W2, mm
DIN-peeyHbii [, MM

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

Macca npu6opa, kr, He 6onee

0,5

CpefiHuii cpok cnyx6bl, net
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Ta6bnuua 2.2 — Ucnonb3yemble Ha BXOAE CUrHaNbl MOCTOAHHOrO TOKa U HanpsiKeHUs

3 Mpepen

HayeHue eguHULbI o

HaumeHoBaHue .El.uanaso;l MnagLuero OCHOBHOW
n3mepeHuin, % npueeaeHHON

paspsifa, en. um. norpewHocTH, %
CurHan nocTosiHHOro HanpsiXXeHus
-50...+50 mB | 0...100 | 0,1;1,0 | +0,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80

0..1B 0...100 0,1; 1,0

0..5vA 0...100 0,13 1,0 £0,25

0...20 mA 0...100 0,1; 1,0

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

MpumeyaHmne — MakcManbHO BO3MOXHbIA  Auana3oH  uHAuMKauum ot -999 po 9999. [pum
MHAMUMPYEMbIX 3HadeHusix Bbiwe 999,9 u Hmke mMuHyc 199,9 ueHa eavHWUbl Mnagwero paspsiga
paBHa 1.




Ta6bnuua 2.3 — Ucnonb3yemble Ha BXxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4nKu)

3HaueHue Mpenen
HanmeHoBaHMe .l:l.wana:;czl-lo eAVHULbI OCHOBHOW
n3mMepeHui, °C MnagLuero npuBeaeHHON
pa3psaga, °C 2 norpelHocTy, %
TepmomeTpbl conpoTtunenus no NOCT P 8.625-2006 unu TefmonpeoﬁpasoBaTenu
conpoTuBnexus no MOCT 6651-2009 ¥
Cu 50 (01)=0,00426 °C %) —-50...+200 0,1
50M (0=0,00428 °C ™) —-180...+200 0,1; 1,0
Pt 50 (0=0,00385 °C ) —200...+850 0,1;1,0
500 (0=0,00391 °C ™) —200...+850 0,1; 1,0
Cu 100 (0=0,00426 °C ™) -50...+200 0,1
100M (0=0,00428 °C %) —-180...+200 0,1; 1,0
Pt 100 (0=0,00385 °C %) —200...+850 0,1;1,0
1000 (0:=0,00391 °C ™) —200...+850 0,1; 1,0 4005
Ni 100 (0=0,00617 °C ) —60...+180 0,1 =
Pt 500 (0=0,00385 °C ) —200...+850 0,1;1,0
5000 (¢=0,00391 °C ™) —200...+850 0,1; 1,0
Cu 500 (0:=0,00426 °C ™) —50...+200 0,1
500M (0:=0,00428 °C ™) -180...+200 0,1; 1,0
Ni500 (0=0,00617 °C™) —60..+180 0,1
Cu 1000 (0:=0,00426 °C™) -50...+200 0,1
1000M (0:=0,00428 °C ™) -180...+200 0,1; 1,0
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MpoaomxeHne Tabnuubi 2.3

3HaueHue Mpenen
HanmeHoBaHMe [Ounana3oH eauHULbI OCHOBHOWM
n3mepeHun, °C MnagLwero npuBeaeHHOMN
pa3psaga, °C 2 norpelHocTy, %
Pt 1000 (0:=0,00385 °C ™) —200...+850 0,1;1,0
10000 (¢=0,00391 °C ™) —200...+850 0,1; 1,0 +0,25
Ni 1000 (0:=0,00617 °C™) —60...+180 0,1
TepmoanekTpu4yeckue npeodpasosarenu no NOCT P 8.585-2001

TXK (L) —200...+800 0,1; 1,0
TXKK (J) —200...+1200 0,1; 1,0
THH (N) —200...+1300 0,1; 1,0
TXA (K) —200...+1360 0,1; 1,0
TN (S) —50...+1750 0,1; 1,0 +05
Tnn (R) -50...+1750 0,1; 1,0 (+_O 2’5)4)
TMNP (B) +200...+1800 0,1; 1,0 -
TBP (A-1) 0...+2500 0,1; 1,0
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

11




OKOHYaHue Tabnuubl 2.3

HanmeHoBaHue

OwvanasoH
n3mepeHun, °C

3HauyeHune

eAVHULbI

mnagiero
pa3psaga, °C 2

Mpenen
OCHOBHOW
npuBeaeHHOMN
norpewHocTH, %

NMupomeTpbl cymmapHoro usny4veHus no NOCT 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 0,1; 1,0 +0,25
MpumeyaHus

R TemnepaTypHbii  KO3(MUUMEHT TepMOMeTpa COMPOTUMBIIEHUSS — OTHOLUEHWE pasHULb

COMpPOTUBMEHUA AaTynka, uamepeHHbix npu temnepatype 100 u 0 °C, K ero ConpoTUBIEHWIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe [0 NATOro 3Haka nocrie 3ansiToin.

2)

N paBHa 1 °C.

npu Temnepatype Bbiwe 999,9 n Hwke MuHyc 199,9 °C ueHa eauHWUbl Mnagwero paspsga

AonyckaeTcda npumeHeHne HeCtaHoapTU3OBaHHOIoO MegHoro TepMmomMmeTpa CconpoTuBeHnA C

Ro =53 Om o =0,00426 °C * 1 ananasoHom namepenuit ot MuHyc 50 ao 180 °C.

4)

OCHOBHasA npueegeHHaa norpeLuH
5)

ocTb 6e3 KXC.

npegHasHa4eHbl Ang Ucnonb3oBaHUA B CTpaHax CHI

6)

noaknyeHne nMpomMeTpoB B COOTBETCTBUU C PUCYHKOM 5.10

npubopekl, paboTatoLime ¢ Tepmonpeobpasosatensamu conpotusneHus ¢ HCX no MOCT 6651,
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2.2 YcnoBwusa aKkcnnyatauuu npuéopa

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

Mo ycTOMYMBOCTM K KNUMATUYECKUM BO3AEVCTBMSAM NPWU IKCMyaTaumn npmbop cooTBeTCTBYeT
rpynne ucnonHeHus B4 no FOCT P 52931-2008.

Mpun aTom NpuBop aKcnyaTMpyeTcsi NPy CneayroLmX YCrnoBusiX:

3aKpbITble B3pbiBOOE30NacHbIe NomelLeHnst 6e3 arpecCcMBHbIX NMapoB U ra3os;

Temrepartypa okpyxatoLiero Bo3gyxa oT Munyc 20 o +50 °C;

BEPXHWIA Npeaen OTHOCUTENbHOM BNaXHOCTH Bo3ayxa: He 6onee 80 % npu +35 °C n bonee
HU3KKX TemnepaTypax 6e3 koHaeHcaumn Bnary;

aTtmocdepHoe aasnexue ot 84 go 106,7 kla.

MpumeyaHue — TpebGoBaHNs B 4YacTW BHELHWX BO3OEWCTBYOLIMX (DAKTOPOB SIBMSIHOTCS
o0b6s13aTenbHbIMU, Kak OTHOCSILLMECS k TpeboBaHUsiM Be3onacHoOCTw.
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3 YcTpowncTBo n paboTta npubopa

3.1 MpuHuMn gencrTeus

CTpykTypHasi cxema npubopa npusefeHa Ha pucyHke 3.1.

TPM1 6nok 06paboTkn gaHHbLIX
exof, 1 = I— ____________________ i 1 B
| yHVBEpCANbHBIA| | | uucpposoir| |BoimCIMTens) | Boixon 1 &
/’ BXO/] ™1 dwp Kﬁa‘ﬂgﬁmom iy I BY 5
[DATYHK | [ — a
Y
annn
L L

PucyHok 3.1 — CTpyKTypHas cxema npubopa

Mpubop coaepXxuUT KaHanm yHUBEpCanbHOrO BXoda AN MNOAKIMOYEHUST  MEePBUYHBIX
npeobpa3oBaTenei (gatyvkoB), GMok 06pabOTKM [aHHbIX, YeTblpexpas3psaHbli  CBETOAMOAHbIN
uncppoBon nHAUKaTOp U BbixogHoe ycTpouncTeo (BY), npegHasHauyeHHOe ONS ynpaBrieHWUsl BHELLHUM
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obopynoBaHuem. Briok 06paboTku AaHHbIX BknoyaeT B cebs umncpoBor uUnbTp, BblUUCIUTEND
KBafipaTHOro KOPHS 1 nornyeckoe yctponctso (1Y).

Jlornyeckoe yCTpOWCTBO B COOTBETCTBMM C  3anNpoOrpamMMpOBaHHLIMU  MOMb3oBaTeNem
yHKUMOHaNbHBIMW NapameTpaMmu OpMUPYET CUrHanbl yrpaBneHns BbIXOAHbIM YCTPOWCTBOM. BY B
3aBNCUMOCTU OT MoauduKaumn npubopa MoxeT OblTb ANCKPETHOrO MM aHanorosoro Tuna (cm.
n. 3.2.4).

3.1.1 UudpoBas cpunbTpaumnsa n Koppekumsa nsmepeHum
3.1.1.1 Uundporas punbTpaumusa namepeHui

[nsa ocnabnenvst BMIUSHUA BHELUHUX UMMYTNbCHBLIX MOMEX Ha 3KCMIyaTalMOHHbIe XapaKTepucTUki
npuGopa B NporpaMmy ero paboTbl BBeeHa LMgpoBas punbTpaLms pesynbTaToB U3MEPEHWIl.
dunbTpauust ocyLLecTBrseTca B ABa dTana.

Ha nepBoM 3Tane unbTpauuM 13 TeKylMX W3MEPEHW A BXOOHbIX MNapamMeTpoB
OTOUNBTPOBLIBAIOTCS 3HAYEHWS!, UMEetoLLMe SIBHO BblpaXXeHHbIe «MPOBasibl» UM «BbIGPOCHI».

[Onsa aToro npuGop BbLIYMCISET PA3HOCTb MEXAY pe3ynbTataMii M3SMEPEHWI  BXOOHOW BENUYUHDI,
BbIMOSHEHHbIX B [BYX MOCMEAHUX LMKIax ornpoca, U CpaBHMBAaeT ee C 3adaHHbiM 3HauYeHWeM,
Ha3biBaeMblM «noniocoit unbTpa». ECnv BbluMcneHHas pasHOCTb MpeBbIllaeT 3afaHHbIi Npeaer,
TO MPOM3BOAMTCA MOBTOPHOE M3MEPEHME, MOJTyYeHHbI pesynbTaT oTOpacbiBaeTcs, a 3HaveHue
nonocsl unbTpa yaBavBaeTcs. B criyyuae NoATBepKOEHWS HOBOMO  3HaueHus  UnbTP
nepectpauBaeTca (T.e. monoca unbTpa yMeHbLUaeTcs A0 WCXOAHOM) Ha HoBoe CcTaburbHoe
COCTOSIHME M3MEPSIEMON BENMYMHBLI. TaKoW anropuTM Mo3BOSISET 3awnTUTL NpMbop OT BO3LENCTBUSA
€[MHUYHBIX UMMYMbCHBIX U KOMMYTALMOHHBIX MOMEeX, BO3HUKalOLWMX Ha NpoW3BOACTBe Npu paboTe
CUnoBoro 0GopyaoBaHMsI.
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Monoca cunbTpa 3agaeTcs B eAuHULAX M3MepsieMoW BenuuuHbl napameTpom bl-8 (cm.
Mpunoxexve B).

CnepyeT vMmeTb B BMAY, 4YTO YEM MeHblUe 3HayeHWe mnonockbl unbTpa, TeMm nyulle
NMOMEXO03aLUNLLEHHOCTb U3MEPUTENIbHOTO KaHamna, HO Npu 3TOM (M3-3a BO3MOXHbLIX MOBTOPHBLIX
n3MepeHun) xyxe peakuusi npubopa Ha ObicTpoe hakTMyeckoe M3MeHeHWe BXOAHOro napameTpa.
MoaTtomy npu 3agaHuu nomnockl unbTpa crnegyeT yunTbiBaTb MakCUMarbHY0 CKOPOCTb M3MEHEHWS
KOHTPONMPYEMOI BENWNYMHBI, @ TakKe YCTAHOBIIEHHYHO sl UCMOMb3YEMOro AaTyMka NEPUOAUNYHOCTb
onpoca.

Mpyu HeobxogumocT UMLTP MOXET ObiTb OTKMIOYEH YCTaHOBKOW HYNeBOrO 3HayeHusi
napametpa b1-8.

Ha BTOpoM 3Tane cmnbTpaumm ocyLLecTBseTCa crnaxveaHue (AemndupoBaHne) curHana c
Lienbio YCTpaHeH st LyMOBbIX COCTaBSIOLLMX.

OCHOBHOWM XapaKTepUCTMKOW Crnaxusatowero gunbtpa SBMAETCA «NOCTOAAHHAsA BpPeMeHU
dunbTpa» — UHTEpBan, B TeYeHWe KOTOPOro M3MeHeHWe BbIXOAHOro curHana dunbTpa gocturaet
0,63 oT n3mMeHeHnss BXOAHOro curHana.

MocTosiHHaa BpemMeHun unbTpa 3agaeTcs B cekyHaax napameTpom b1-9.

CnepyeT MNOMHWTb, YTO YBENMWYEHUE 3Ha4YeHVA MOCTOSHHOW BpemMeHn unbTpa ynydywaet
NMOMeX03aLUMLLEHHOCTb KaHana u3mMepeHusi, Ho O4HOBPEMEHHO YBENMYNBAET €ro MHEPLMOHHOCTb, T.€.
peakuus npubopa Ha BbICTPble MBMEHEHNS BXOOHOW BENUYMNHBI 3aMeAAeTCs.

Mpu HeobxogumocT UILTP MOXET ObiTb OTKMIOYEH YCTaHOBKOW HYNeBOrO 3HaYeHusi
napametpa b1-9.
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BpemeHHble auarpaMmbl  paboTbl  LUMGPOBLIX  PUMBLTPOB
npeacTaBneHbl Ha pUcyHke 3.2.

3.1.1.2 KoppeKuus namepurteribHOM XapakTepuCTUKN
AaTYNKOB

[na ycTpaHeHust HayanbHOW MOrpeLlHoCcTU npeobpasoBaHus
BXOHbIX CUrHanoB W NorpeLuHOCTeN, BHOCUMbIX COEANHUTENBHBIMU
npoeBoAamu, M3MEpeHHble W  OTUNbTPOBaHHbIE  MPMBOpPOM
3HaveHnss  MoryT  ObITb  OTKOppekTMpoBaHbl.  lorpeliHocTn
BbISIBNSIIOTCS MPU NPOBEAEHWN METPOSIOTMYECKUX UCTbITaHWA U
YCTPaHAITCA NyTEM BBOAA KOPPEKTUPYHOLMX 3Ha4YeHnin. B npubope
ecTb [fABa TuNa KOppPeKuMW, C MOMOLLUbI  KOTOPbIX MOXHO
OCYyLLEeCTBNATb CABUI W U3MEHEHWEe HaknoHa W3MepuTenbHON
XapaKTepUCTUIKM.

CaBwur XapaKTepUCTUKN ocyLecTBnseTcs nyTem
npubaBneHns K W3MEPEHHOW BENIMYMHE 3HAYeHUsi, 3afaHHOro
napametpom bl-1 (cm. [lpunoxenHne B). 3Hayenus cpasura
XapakTepucTuKM [AaTyvka 3ajalTcs B eauHMUax U3MepeHus
hM3NYECKON BENUYUHBI U CRYXKaT ANt KOMNEHCaLMK NorpeLLHOCTEN,
BHOCUMbIX ~ COMPOTUBMEHUAMM  MOABOAALMX  MPOBOAOB  (Npwu
COMPOTMBIEHNUST MO ABYXMPOBOAHOM Cxeme), a Takke npu
OTKIOHEHUN Y TEPMOMETPA CONPOTUBEHNS 3HaYeHMs R.
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Mpumep casura n3amepuTenbHOW XapakTepucTuky rpacmyeckn npeacTaBneH Ha pucyHke 3.3.

MA3MeHeHMe HaknOHa XapaKTepUCTUKMU OCYLLECTBSETCA NyTEeM YMHOXEHWUS U3MEepPeHHoOn (u
CKOPPEKTUPOBAHHON «CABWIOM», €Cny 3Ta Koppekuusi Heobxoduma) BenuyMHbl Ha MonpaBOYHbIN
KoadppumLmMeHT B, 3Ha4YeHne KOToporo 3agaeTcs napameTpom b1-2

[aHHbI BUA, KOPPEKLMM UCMOoMb3yeTcs, Kak NpaBuno, AMs KOMNeHcauun norpeLuHocTen caMmmx
AaTyvkoB  (Hanpumep, Mpyv  OTKMOHEHWM Yy TEepMOMETPOB COMPOTMBIEHWA MapameTpa o OT
CTaHOApPTHOTO  3HAYeHUs!) WM MOTPELLUHOCTEN, CBA3aHHbIX C  pasbpocoM  COMpPOTMBIEHWN
LUYHTMPYIOLMX pe3ncTopoB (nMpu paboTe c npeobpas3oBaTensmu, BbIXOAHBIM CUTHaNOM KOTOPbIX
ABMSIETCS TOK).

3HaveHne nonpaBoYHOro koadpduumneHTa B 3agaetcs B 6e3pasmepHbIX eaMHuLax B AvanasoHe
o1 0,900 #o 1,100 1 nepen ycTaHOBKOW MOXeET ObITb onpeaerneHo no gopmyrne:

B = NdbakT / Mun3m, (3.1)
rae B — 3HaveHvie nonpaBoYHOro KoadpuLmeHTa, yctaHaBNMBaeMoro napameTpom;

MdbakTt — hakTueckoe 3Ha4YeHNE KOHTPONNPYEMOWN BXOOAHON BENNUYNHDI;

Mun3m — nsmepeHHoe NpMBOPOM 3HaYEHNE TOWN XKe BESINYUHBI.

MpuMep M3MEHEHUsT HaKMoHa W3MEPUTENbHOW XapakTEPUCTUKM rpadpuyecku NpefcTaBnieH Ha
pucyHke 3.4.
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PucyHok 3.3 — Koppekuus «CaBur PucyHok 3.4 — Koppekuus «HaknoH
XapaKTepUCTUKN» XapaKTepUCTUKU»

OnpepenuTb HeobBXoOAMMOCTb BBEAEHWUSI MOMPaBOYHOTO KOIPUUMEHTA MOXHO, W3MEPUB
MakcumanbHoe unm 61mskoe k HeMy 3Ha4YeHue napameTpa, rae OTKIOHEHWE HaKMoHa U3MepUTENbHOW
XapaKTepucTukn Hanbonee 3ameTHO.

BHUMAHMUE! 3agaHve KOppeKTUMPYOLWUX 3HAYEeHWIN, OTMMYaIoOWMXCA OT 3aBOACKUX YCTaHOBOK
(b1-1 = 0.0 n b1l-2 = 1.000), n3MeHseT CTaHAapTHble METPONOrM4yecKMe xapaKTepPUCTUKM
npubopa W [OOMKHO NPOM3BOAWUTBCA TONMBKO B TEXHWYECKM OOOCHOBAHHbIX Cryvasx
KBanmuLmMpoBaHHbIMU cneuuannucTamu.
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3.1.2 BbluucneHue KBagpaTHOro KOPHs C y4eTOM HacTpoek MaclTabupoBaHus

Ons paboTbl C YHUULUMPOBaHHBIMM OaT4yuKamu, CUrHam KOTOpbIX MpOMopuMoHaneH Keagparty
13MepSeMON BENMUYMHBI (OaT4MKV pacxoda XXUOKOCTV UK rasa), B npubopax Ucrnornb3yeTcst NporpamMMHbIi
MOAynb BbIMMUCAUTENST KBAAPATHOrO KOPHS. [nsi BKIHOYEHUS/BLIKMIOYEHUS] BbIMMCIMTENST HEOOXOAMMO
yCTaHOBUTb COOTBETCTBYILLEE 3HaYyeHre napameTpa b1-3 (cm. MNMpunoxerue B).

BbluncneHne kBagpaTHOrO KOpHS, C Y4Y4eTOM HacTpoek MacluiTabupoBaHus, nocnegytoLlas
Bblgaya curHana Ha uHgukaumio n J1Y npoucxogut no cneayroulen gopmyne:

T_'HH—I—\]"’_):(”B- nn)- (3.2)
roe My - 3agaHHOe nNoOnb3oBaTENEM HWKHEE 3HAYeHWe rpaHuubl AuanasoHa
namepenus (b1-5);
M - 3agaHHOe nonb3oBaTeNieM BepxHee 3HayeHue rpaHuubl AuanasoHa
n3mepenus (b1-6);
Ix —  3HayeHue curHana c gatyvka B OTHOCUTEnNbHbIX eamHuuax ot 0,000

no 1,000.
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3.2 YcTpoucTBo npubopa

3.2.1 KoHcTpykuus npmubopa

MpnbBop KOHCTPYKTMBHO BbLINOIHEH B MNMAcTMAaccoBOM KoOpryce, MNpeAHas3Ha4YeHHOM Ans
LLIMTOBOrO, HACTEHHOTO KpenneHus unn kpennexHust Ha DIN-peviky. Ockusbl KOprycoB ¢ rabapuTHbIMK U1
YCTaHOBOYHLIMW pa3mepamu npueeaeHsb! B MpunoxeHun A.

[na yctaHoBkn npubopa B LWMT B KOMMIEKTE MNpPUMaraloTca KpenexHble anemeHTbl. [ns
ycTaHoBku npubopa Ha DIN-peiiky nmeeTcs cneuuanbHas 3allenka, BXoasias B KOMMnekT npubopa.

KneMmHVK Onst NOACOeAVHEHUS BHELLHUX CBSi3ei (OaT4MKOB M Lenei nutaHus) y npubopos
LLIMTOBOrO KPenmneHnst HaxoauTcs Ha 3adHen cTeHke. B npubopax HacCTEHHOro KpenneHust KNneMMHUK
pacnonoxeH nog BepxHeW KpbllwkowW. B oTBepcTusix nogBoAda BHELUHMX CBSI3EW YCTaHOBMEHbI
pesuHoBble ynnoTHuTenu. B npuBopax c kpenneHuem koprniyca Ha DIN-peiiky KneMMHUKM
pacnonoxeHbl Ha 6OKOBbIX CTOPOHax npubopa.

Ha pucyHke 3.5, a npuBegeH BHEWHWIA BuA NUUEBbIX MaHenew npubopa Ans Kopnycos
HacTeHHoro H u wmToBoro kpennexus W1, Ha pucyHke 3.5, 6 — wuTosoro W2, Ha pucyHke 3.5, 8 —
kpenneHusi Ha DIN-penky [, Ha pucyHke 3.5, e — wuTosoro LW11.
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Ha nuueBoii naHenn pacnonoXeHbl 3N1EMEHTbI YNpaBneHns U MHAUKaLUW.

YeTblpexpaspsagHbll LMPOBOM MHOMKATOP, NPeAHa3HaYeHHbI Ans OTOOpaXKeHUst 3HaYeHun
N3MepsieMbIX BEMUYMH U OYHKLIMOHANbHbIX MapaMeTpoB npubopa.

YeTbipe cBeTOAMOAA KPACHOTO CBEYEHUS CUTHANMU3NPYIOT O Pa3nuyHbIX pexuMax paboTbl:

cBeToanoa «K» curHanusmnpyeT o BKITOYEHUM BbIXOOHOTO YCTPOMCTBA;

ceetoanon «T» CUrHanmM3MpyeT O BKIIOYEHHOM peEXMMEe BBOAA 3HAYEHUs YCTaBKu
perynmpyemoi BENUYMHBI;

CBeToAMoA, «A» curHanuampyetr O BKMIOYEHHOM peXxvMe BBOAa 3HaYeHWUs ructepesuca
KoMnapaTopa unu nomnockl NponopumoHansHocTH MN-perynsartopa;

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

nPQr;
KHonka ’: npegHasHayeHa ansa exoga B pexxum NMPOMPAMMUPOBAHUE, a Takke ons 3anucu
HOBbIX YCTAHOBMNEHHbIX 3HAYEHUIA B 3HEPrOHE3ABNCUMYIO NaMsATb npubopa.

o
KHonka |Z npegHasHaveHa gns:

NPOCMOTpa 3aA4aHHOro 3HaveHust yctasku JTY;

Bbl60pa nporpamMmupyemMoro napameTpa u yBeJIM4eHUA ero 3Ha4deHud. ﬂpm yaepKaHnm
KHOMKU CKOPOCTb U3AMEHEHNA BO3pacTaeT.

hyA
KHonka E npegHasHavdeHa ang:

Bbl60pa nporpaMmMupyemMoro napameTpa n yMeHbLUeHUA ero 3Ha4eHus. anI yaoep>KaHun
KHOMKU CKOPOCTb M3AMEHEHWNA BO3pacTaeT.
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3.2.2 BxoAHble ycTporcTBa

BxogHoe nameputenibHoe yCTPOMCTBO B Npubope SIBMSIETCS YHUBEpPCanbHbIM, T.€. K HeMYy MOXHO
noaknoyaTtb nobble nepBuYHble NMpeobpasoBaTenu (OaTyvkv) U3 NepeyvucrieHHbIXx B Tabnuue 2.2.
Ko Bxogy npubopa MOXHO NOAKMOYNTL OLHOBPEMEHHO OAUH AaTuMK.

B kayecTBe JaTYMKOB MOTYT ObITb MCMOSb30BaHbI:

—  TepMOMETPbI CONPOTUBIEHUS;

—  npeobpasoBaTeny TePMOINEKTPUYECKNE;

—  aKkTuBHble NpeoGpa3oBaTenn C BbIXOAHLIM aHanoroBbiM CUrHanoM B BuAE MOCTOSIHHOMO

HanpshKeHWst UNu Toka;

—  MUPOMETPbI CYMMAaPHOTO U3IyYeHUs:.

AKTVBHble Npeobpa3oBaTenn C BbIXOAHLIM aHaroroBbiM CUTHaroM B BUAE MNOCTOSIHHOMO
HanpskeHusa (-50..50 mB, 0..1B) wunm Toka (0..5MmA, 0..20 mA, 4..20 MA) MoryT ObITb
MCNonb30BaHbl AN U3MEePEeHUs Kak TemnepaTtypbl, Tak U ApYyrux U3NYECKUX BENWYMH: OaBMEHUs,
pacxofa, YpOoBHSI U T. M.

3.2.2.1 MNoaknioyeHMe TEPMOMETPOB CONPOTUBIEHUSA

Pabota patuMkoB  OCHOBaHa Ha  TemnepaTypHOW  3aBUCUMOCTU  SMEKTPUYECKOTO
COMpPOTMBIEHNS MeTannoB. [aTtunk u3nyeckn BbINONHEH B BUAE KaTYLIKUW U3 TOHKOW MeAHOW Wnv
NNaTMHOBOW NPOBOMOKM Ha Kapkace W3 W3OMSUMOHHOrO MaTepuana, 3akimo4YeHHOW B 3alUUTHYHO
rnb3y. TepMOMETPbI CONPOTUBIIEHUS XapaKTepu3yoTcsl AABYMsi NapamMeTpamu: Ro— CONpOTUBIIEHNEM
patyvka npy 0°C M o — OTHOLEHVWEM pasHULbl COMPOTMBIEHWA [aTyuka, W3MEPEHHbIX MNpu
Temnepatype 100 n 0 °C, k ero conpotusneHuto, namepeHHomy npu 0 °C (Ro), AeneHHbimM Ha 100 °C.
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B npubopax ncrnonb3yeTcs TpeEXnpoBoAHas CXeMa NOAKIOYEHNS
TEPMOMETPOB CONpOoTUBNEHNS. K 0fHOMY 13 BbIBOAOB TEpMOpe3ncTopa
R: noacoeavHsAOTCA ABa NPOBOAA, @ TPETUIA NOAKNOYAETCA K ApyroMy L
BbiBOAy R: (pucyHok 3.6, Hymepauusi KOHTaKToB npuBeaeHa B t
MpuvnoxeHun b (Tabrvua b.1)). Takas cxema nossonser
CKOMMEHCUPOBaTb COMPOTUBIIEHNE COEeAMHUTENbHbLIX NpoBoAoB. MMpu
3TOM HeobxoauMMo cobntofaTth yCcrnoBWe paBeHCTBA COMPOTUBEHWUN
BCEX TPex NPOBOAOB. PucyHok 3.6

TepMOMETPbI COMPOTUBIIEHUST MOTYT MOAKM0YaTLCA K Npubopy ¢
Mcnonb3oBaHNeM ABYXMNPOBOAHOW JIMHWWM, HO MPW 3TOM OTCYTCTBYET KOMMEHCauusi Npu U3MEHEHUN
COMPOTMBIEHNS] COEAUHUTENBHBIX NpoBoAoB. MoaTomy ByaeT HabnioaaTbCs HeKoTopasi 3aBUCUMOCTb
nokasaHunm npubopa o1 konebaHui TemnepaTypbl npoBodoB. B cryvae uncnonb3oBaHus
[ABYXNPOBOAHOW JIMHUM Af1S KOMMEHcauum napasuTHOro ConpoTUBIIEHUS) MPOBOAOB HEO6X0AMMO npu
NOAroToBKe nNprbopa K paboTe BbINONHWUTL AENCTBUSA, YKa3aHHble B MpunoxeHun I

3.2.2.2 MNoaknoyeHre TepMOINIEKTPUUYECKUX
npeo6pasoBartenen

TepmoanekTpuyeckuii npeobpasoBaTenb (Tepmonapa) CocTouT pabowi
M3 [OBYX COEOMHEHHbIX Ha OAHOM W3 KOHLOB MPOBOAHMKOB,  “™

N3roTOBMEHHbIX u3 MeTarnmnos, obnapgaroLmx pasHbiMK
TEPMOINEKTPUYECKMU CBOWCTBaMMU. CoeavnHeHHble KOHLIbI,
Ha3blBaeMble «pabounMm crnaem», OnyckalT B U3MepsieMyto cpeay, a f— = /l
cBobOAHbIE KOHLbI («XONoAHbIA cnary») Tepmornapbl NOAKMYaT KO i om”/
Bxody npubopa (pucyHok 3.7, Hymepauusi KOHTaKTOB NpuBEAEHa B
PucyHok 3.7

Mpunoxenun b (Tabrmumua B.1)). Ecnn TemnepaTtypbl «paboyero» u
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«XOIOJHOro CnaeB» pasfu4yHbl, TO TepMonapa BblpabaTeiBaeT TepmMod[C, koTopas M nogaeTcs Ha
ns3mepuTens.

Mockonbky Tepmo3OC 3aBMCUT OT pas3HOCTM TemnepaTyp ABYX CMaeB Tepmonapbl, TO Ans
NMonyyYeHnsi KOPPEKTHbIX MOKasaHui HeobXoAMMO 3HaTb TemnepaTypy «XornogHoro cnas» (ee
cB0OOOAHbIX KOHLIOB), YTOObLI CKOMNEHCMPOBATbL €€ B AalbHENLLNX BbIYUCIIEHNSX.

B npubopax npegycMoTpeHa cxema aBTOMaTMYECKOW KOMMEeHcauun TemnepaTtypbl CBOOOAHbIX
KOHLUOB Tepmonapbl. [aTuMk TemnepaTypbl  «XOfIOOHOrO  Crnasiy  YCTaHOBNEH psaoM ¢
npucoeanHNUTENbHBLIM KIIEMMHUKOM.

Mpumeyanue — [1ns OTKMIOYEHNSI KOMMEHCALMM «XOMOAHOrO crnas» Heobxoammo eeectu koa {0
(cm. pasgen 6). KomneHcaums «xomnopgHoro cnasi» ©OydeT BHOBb BKMOYEHA TOMbKO Npu
N3MEHeHUN KoZa AaTymka UM HOBOM BKITHOYEHMM Npubopa.

MogkntodeHne  Tepmonap Kk nmpubopy  OOIHKHO

TONOEKA JATYHE
Npou3BOAMTLCS c MOMOLLbI0 cneumarnbHbIX TPM1
KOMMEHCaLMOHHbIX (TepMOaneKTpoAHbIX) NpOBOAOB, Bron X-3
W3rOTOBMEHHBIX M3 TEX >Xe CaMblX MaTepuaros, 4TO U F—
Tepmonapa, Mpu 3TOM PeKOMeHAYeTCs NoMeLaT NpoBoaa B —
3aWmTHBIM  3KkpaH (pucyHok 3.8). [onyckaeTca Takke J

1cnonb3oBaTb nposoaa n3 mMeTannos c
TEPMOJNEKTPUYECKMMUN  XapakTepUCTMKaMK, KOTOpble B
OunanasoHe TemnepaTtyp 0...100 °C aHanornyHol
XapaKTepucTMKaM MaTepuaroB 3fIeKTPOAOB Tepmonapsbl.
Mpyu  coeguHEHUM  KOMMEHCALUMOHHbIX  MPOBOAOB  C
Tepmonapon u  npubopom  Heobxoaumo  cobniogatb
NonsipHOCTb.

pabiomi Cnai TepMonaps!
/7

PucyHok 3.8
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BHUMAHMUE! lMpu HapylweHWM yKasaHHbIX YCMOBWMA MOMYT WMETb MECTO 3HauuTernbHble
MOrpeLLUHOCTN NPU U3MEPEHUN.

3.2.2.3 MNopaknioyeHre [aTYUKOB, MMEIOLWUX YHUDULMPOBaHHbIA BLIXOAHOW CUrHaN ToKa
WIN HanpsXeHUs

MHorve patuMkM  pasnuyHblX  OU3NYECKUX  BEMUYMH
OCHalLLeHbl HOPMUPYIOLLMM n3mepuTenbHLIMU TPM1
npeobpasoBaTtensmu.  Hopmupyowme  npeobpasoatenu
TPaHCAOPMMPYIOT CUrHarbl C NepBUYHbLIX MpeobpasosaTenen -24B
(Tepmonap, TepMOMETPOB COMPOTUBMEHUS, MaHOMETPOB, +24 B
pacxogoMepoB W Ap.) B YHUUUMPOBAHHBIA  CUrHan
MOCTOSIHHOrO TOKa. BenununHa aToro Toka NexuT B CreayoLwmx I Bxop X-1
avanasoHax: ot 0 go 5, ot 0 go 20, ot 4 go 20 mA. [lnanasoH
BbIXOAHOrO TOKa HOPMUPYIOLLLETO npeobpasoBatens Bxop X-2
nponopunoHaneH 3HaYeHuo dusnyeckomn BESINYMHBI,
M3MEpSieMO  OaTyMkoM, W COOTBETCTBYeT  paboyemy Bxon X-3
Avana3oHy AaTtyvka, YyKasaHHOMY B ero  TeXHW4ecKux I
xapaktepuctukax. B cBsia3n ¢ Tem, yto npubop u3mepsieT
TONMbKO BXOOHOE HanpshkeHue, Mpu MOAKIOYEHUN [aTyYMKOB
MOCTOSIHHOTO TOKa Heob6XoAMMO WCMOofb30BaTb BXOASLEE B
KOMMIeKTauumo Harpy3ouHoe COMpPOTMBIEHNE
RH = 50,000 + 0,025 Om (cMm. pucyHok 3.9 u MNpunoxenne b).

Mpn HeobXoOAMMOCTU NUTaHWS HOPMUPYIOLMX NpeobpasoBaTenel, MCMOMb3YWWUX BHELLIHWE
WCTOYHWUKW MUTaHUSI MOCTOSIHHOTO TOKA, MOXET MPUMEHATLCS BCTPOEHHbLIN B NPUOOP ranbBaHUYeCcKu
N30MNMPOBaHHbBIV OT U3MEPUTENBHOW YacTu Npnbopa NCTOYHUK 24 B.
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MpumeyaHue — MakcumanbHasi Harpy3oyHasi CnocOBHOCTb BCTPOEHHOTO WCTOYHWMKA MUTaHMUS

coctaenseT 50 MA.

Cxema NnopkIoyeHns kK Npubopy UCTOYHMKA YHUBEPCAIIbHOTO CUrHana NocTOSIHHOTO HanpsiKeHus
npueegeHa B Mpunoxenun b (cm. pucyHok b.11).

3.2.2.4 MNoaknoyeHe NMPOMeTPOB
Cxema nopknoyeHnss K npubopy nMpPOMETPOB aHanormyHa mnoakoYeHuio Tepmonap (CMm.
pycyHok B.9).

3.2.3 INornyeckoe yctpouncteo JY

B npubope nmeeTcsi nornyeckoe ycTpomMCcTBO, KOTOPOE MOXKET paboTaTb B OAHOM U3 PEXMMOB:

—  YCTPOWCTBO CPaBHEHUS;

—  M-perynsatop;

—  peructparop.

Pexum pabotbl JIY ycTraHaBnuBaeTCcsi COOTBETCTBYWOLWMM kogom B napametpe A1-1 (cwm.
Mpunoxenne B). MNpun yctaHoBke oFF B aTom napameTtpe J1Y He paboTaeT, nepexoauT B COCTOsIHVE
OTKIMKOYEHO. Tlpu aTOM BbIXOAHOE YCTPOWCTBO MEpPexoauT B COCTOsiHME, oOnpeaensemoe
napameTtpom A1-9.

MapameTp A1-9 onpefenseT coOCTOsHME, B KOTOpOe JOIKeH ObiTb nepeBeneH Bbixod BY npu
OTKMo4YeHHOoM JTY, aBapum no Bxody wunv nNpu nameHeHun 3aHaveHun napametpoB b1-0 n b1-7. B atom
cryyae B 3aBWCUMOCTU OT 3HAYEHWsl, YCTaHOBIIEHHOTO B rnapameTtpe Al-9, BbIXOL NepeBOAUTCH B
COOTBETCTBYHOLLIEE COCTOSIHME: AN AUCKpeTHoro Tuna Bbixoga — OTKMKOYEHO wunu BKIKOYEHO,
Ons aHanoroeoro Tvna — Tok 4 MA unm 20 MA, HanpsbkeHne 0 B unm 10 B.
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3.2.3.1 Pexum ycTponcTBa cpaBHEHUSA

Mpu paboTe B pexvme yCTpoOUCTBa CpaBHEHUS
JIY paboTtaeT mo ogHOMy W3 MpeacTaBreHHbIX Ha
pucyHke 3.10 TUNOB NOTUKK:

TMn norukn 1 (NpsiMon  rMcTepesuc)
NPUMEHSIETCA B Crly4ae MCronb30BaHus
npubopa Aans  ynpaeneHuss  pabotow
HarpeBaTensa (Hanpumep, TO3Ha) wnn
curHanusauum o TOM, 4YTO 3HayeHue
TEKyLLEro n3MepeHust Trec MEHbLLE YCTaBKM
T. Tlpn 3TOM BBIXOOHOE YCTPOWCTBO,
nogknioyeHHoe K J1Y, nepBoHavanbHO
BKIOYaETCA NpU 3HaYeHUAX Trec < (T —A),
BbIkMntoyaeTca npu Trec > (T + A) M BHOBb
BKIOYaeTcst npv Tree < (T = A),
ocyLLecTBNsis Tem cambim
OBYXMO3WLUMOHHOE  perynupoBaHve Mo
yctaBke T c ructepesvcom + A;

TUN NOrMKM 2 (0bpaTHbIN  rMcTepesuc)
NPUMEHSIETCA B Crly4ae MWCMonb30BaHus
npubopa Ans  ynpaeneHuss  pabotow
oxnagutensa (Hanpumep, BeHTUNSTOpa)
WM curHanusauum o MPeBbILEHNN
3HadeHus ycTtaBku. [pn 3TOM BbIXOAHOE
YCTPOWCTBO nepBoHaYasibHO
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BKItoYaeTcs Npu 3HaveHnsx Trec> (T + A), BbikntovaeTcsa npn Trec< (T — A);

—  1un noruku 3 (M-o6pa3Hasi) NpMMeEHsIETCS NPU UCMONb30BaHWUKU Npubopa Ans curHanuaaumm
O BXOAE KOHTPONMMPYemMOoW BenuyMHbl B 3afdaHHble rpaHuubl. [lpu 3TOM  BbIXOAHOE
ycTponcteo Bkmtodaetcs npu (T — A) < Tr< (T + A);

—  1un noruku 4 (U-o6pa3sHasi) NpMMeHsIETCS NpY UCMONb30BaHWM Npubopa Ansi curHanusaumm
O BbIXOAE KOHTPONMMPYEMOW BENMUYMHBLI 3a 3adaHHble rpaHuubl. [pu 3ToM BbiXxogHOE
ycTponctBo BkntodaeTcs Npu Tre« < (T — A) U Trec > (T + A).

3apanune yctaeku (T) u ructepesuca (A) npoBoaMTCS MpW NPOrpaMMUPOBaHUKN NapaMeTpoB

perynupoBaHus npubopa (cm. n. 6.2).

Ona 1Y, paboTatoLero B pexume yCTpoUCTBa CPaBHEHWUS MOXET ObiTb 3a1aHO BpeMsi 3af1epKM
BKIIOYEHUS N BPEMS 3afepXKKu BbIKMoYeHust. JTY BKroYaeT unu BblkMoYaeT BbIXOLHOE YCTPOWCTBO,
ecnu ycrioBue, Bbi3blBalOLIee M3MEHEHWEe COCTOSIHUS, COXPAaHSAeTCH, Kak MWHWMYM, B TeyeHue
BpeMeHW, ycTaHoBneHHoro B napameTtpax A1-5 n A1-6, cooTBeTCTBEHHO (p1cyHok 3.11).

Onsa NY, paboTtaioLero B pexvme yCTporcTBa CPaBHEHUS MOXeT ObiTb 3a4aHO MUHMMarbHOE
BpeMsi yAepXaHusi Bblxoja B 3amkHyTom (napametp A1-7) n pa3omkHyToM (mapameTtp A1-8)
coctosiHusix. J1Y ynepxvBaeT BbIXOAHOE YCTPOMCTBO B COOTBETCTBYIOLIEM COCTOSIHUM B TeyeHue
33[aHHOrO B 3TUX MapameTpax BPEeMeHW, AaXe ecrnu no foruke paboTbl YCTPOMCTBA CPaBHEHUS
TpebyeTcs nepekntodeHne (pucyHok 3.12).
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PucyHok 3.11 — 3apnaHue 3agepxek BKIoYeHus/ PucyHok 3.12 — 3agaHve MMHUManbHbIX
BblKnoveHusa BY ans tuna noruku 1 BpPeMEeH yaepXaHus BbIxoAa B 3aMKHYTOM U

Pa3OMKHYTOM COCTOSIHUSIX ANs TUNa forvku 1

BHUMAHUE! B pexume yctpoincTBa cpaBHeHust JIY moxeT pabotaTtb, ecnu B npubope
YCTaHOBMEHO CBA3AHHOE C HUM BbIXOAHOE YCTPOWUCTBO AMCKPETHOrO TUMa — 3MEeKTpOMarHuTHoe
perne, TPaH3UCTOPHas onTonapa, oNTOCMMUCTOP.
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3.2.3.2 Pexwum MN-perynsitopa

Mpu pabote B pexume [-perynstopa J1Y cpaBHMBaeT Tekyllee 3Ha4YeHUe w3MepsieMon
BENUYMHbBI C 3a4aHHOW YCTaBKoM «Tyer» U BblAaeT Ha Bbixod curHan 4...20 mA (ans BY tuna W) nnm
0...10 B (ana BY Ttuna Y), nponopuyoHanbHbll BENUYNHE OTKIIOHEHWS. 30Ha MPOMNOPLMOHanbHOCTH
(M) npn atom 3apaetca napametpom A. BbixogHow curHan dopmupyetcs B COOTBETCTBUMM C
yCTaHOBMEHHON B napameTpe A1-1 xapakTepucTukon perynsitopa nuvbo Mo  npsiMo-
nponopuunoHansHoMy (HarpeBaTenb), nnMbo o6paTHO-NponopuUMoHanbHOMY (OXraguTenb) 3akoHy
perynupoBaHusl. [padukun, nosiCHALWMe npuHUMN chopmmpoBaHna ynpasnsowero Toka [1-
perynsTopa Ans obenx xapakTepucTuk NnpuBeaeHbl Ha pucyHke 3.13.

|,MAJ: |'|=25 |,MAJ\ N=2A
P | PP S —— o=
| | |
| | |
I I I
I [ I |
I [ I |
I min I I min i ! |
TyrA Tyr TyertA t ¢ Tier-A Ty TyrtA tc
a) NpsIMO NPONOPLIMOHANLHOE 6) 06paTHO NpoNoPLMOHANLHOE
perynupoBsaxue perynuposaHue

PucyHok 3.13 — MpuHumn cdoopmmuposaHus ynpasnsiowero Toka N-perynatopa

B Tabnuue 3.1 B kayecTBe npumepa npvBefAeHbl 3HAYEHWUS BLIXOAHOrO Toka ANst NpsIMO-
nponopuuoHaneHoro perynuposaHus 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

BHUMAHUE! B pexwume lN-perynsitopa J1Y mMoxeT paboTaTb TOMbKO MNPV YCTAHOBIIEHHOM Ha
BbIXOAe YCTPOWNCTBE aHanorosoro Tuna.

3.2.3.3 Pexum peructpartopa

Mpu pabote B pexume peructpatopa JIY cpaBHMBaeT MOAaHHYH Ha €ro BXOA BEMUYMHY C
3afjaHHbIMM B napameTtpax Al-3 u Al-4 3HayeHVAMM U BblAaeT Ha COOTBETCTBYIOLEE BbIXOAHOE
YCTPOMCTBO aHanoroBbi cuUrHan B Buae Toka 4...20 MA, KOTOpbI MOXHO MofaBaTb Ha camonucel
Unu gpyroe pernctpupyroLlee ycTponcTso. MpuHumn popMupoBaHmns Toka permctpauum nokasaH Ha
pucyHke 3.14. lNMpu paboTe B 3TOM pexuMe HeobXoAMMO YCTAHOBUTb HWXKHWIA Mpeden AvanasoHa
pernctpauum u BENUYNHY BCero avanasoHa peructpauum ang J1Y B napametpax Al-3 n Al-4.
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Tok perucTpaHLum A

1 =20 MA

12 MA

3

»

l¢ bt o » HamepeHHoe
(A1-4)

3HaveHue T,

4

HIKHWI Npegen BEPXHWA Npefen
PETMCTPALMM EruCTpaLMu
(A1-3) FM -3+A1-4)

PucyHok 3.14 — MpuHumn chopmmnpoBaHus Toka permcrpauum

BHUMAHUE! B pexume peructpatopa J1IY moxeT paboTaTb TOMbKO NpW yCTaHOBIEHHOM Ha
COOTBETCTBYIOLLEM Bbixofe BY aHanorosoro tuna.
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3.2.4 Tunbl BbIXOAHbLIX YCTPOUCTB

BbIxoAHble YCTPOWCTBa npeAHasHayYeHbl Ans nepeaadv BbIXOOQHOMO YNpaBnsiowero curHana Ha
MCMOMHUTESbHbIE MEXaHU3MBbI.

Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexun b.

BY MoryT GbiTb ABYX TUMNOB: AUCKPETHLIE U aHANOroBLIE.

BHUMAHUE! BHe 3aBucuMmocTu OT Tuna, mnoboe BbIXOOAHOE YCTPOWCTBO rarnbBaHUYeCcKu
130NMPOBaHO OT n3MepuTenbHoro bnoka (3a vcknoyeHnem Beixogda T).

OuckpetHoe BY — anekTtpomarHuTHOe pene, TpaH3MCTOpHasi onTonapa, OMnTOCMMUCTOP —
ncnonb3yeTca ANst ynpaBneHus (BKMIOYEHWS/BBIKIIOYEHWST) Harpy3koi nnbo HernocpeacTBeHHo, nubo
Yepes Goree MOLUHbIe YNPaBRSAOLME IMIEMEHTbI, TakMe Kak nyckatenu, TBepAoTerbHble pere,
TUPUCTOPbI NI CUMUCTOPbI.

OnekTpomarHuTHoe pene (Bbixoa P) npegHasHauyeHo AN KOMMyTauuu CUIIOBbIX Lenei
HanpsikeHveM He 6onee 250 B n pabounm TokoM He Gornee 8 A.

TpaHsuctopHasa ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBwuno, ANs ynpa.neHus
HWU3KOBONbTHBIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHne Bbixoga ns cTpos
TpaH3ucTopa W3-3a OOnbLIOro TOKa CaMOWMHAYKUMM napannenbHo OoOMOTKe BHELUHero pene
Heobxoaumo yctaHaenveaTtb guop VD1 (cm. pucyHok b.2).

TpaH3ucTopHbIN Kntoy (Bbixond T) npegHasHayeH ONs NpsAMOro NMOAKMIOYEHUs K npubopy B
Ka4yecTBe Harpysku TBepAOTENbHOro pere (BbIXOAHOE HanpsikeHue oT 4 fo 6 B, NoCTOSHHBIN TOK He
6onee 25 MA).
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BHUMAHUE! MakcvmanbHas gnvHa coeguHuTenbHoro kabens mexay npubopom c Beixogom T
1 TBEPAOTESbHBIM perne He JofkHa NpeBbIWaTh 3 M.

OntocumucTtop (Bbixog C) nMeeT BHYTPEHHIOW CXeMy Mepexoda vepes HoMb 1 BKIYaeTcs B
Lenb ynpaBreHns MOLLHOTO CUMMUCTOPAa UMK Napbl BCTPEYHO-NapaniensHo BKMOYEHHbIX TUPUCTOPOB
yepes orpaHuymBarowmii pesuctop R1 (cm. pucyHok B.3). BenuuuHa conpoTvBreHusi pesucTopa
onpefensieT TOK yrnpaBneHusa cummucTopa. HarpysoyHas cnocobHoCcTb BbIxoga — TOK He 6onee 50 MA
npu NEpPEMEHHOM HanpsbkeHun He 6onee 250 B.

[nsa npenoTBpalleHusi Npobos TUPUCTOPOB M3-3a BbICOKOBOMbTHBIX CKAYKOB HaMpPsKEHUst B CETU
K MX BbIBOAAM pekoMeHayeTcs nogkntoydatb punbTpytowyto RC wenouky (R2C1).

Tpu ontocumuctopa (Bbixop C3) no pabouum napameTpam aHamnorumuyHbl Bbixogy C n
npegHasHayeHbl Ansi ynpaBneHust TpexdasHomn Harpy3kon (CM. pucyHok B.5).

AHanoroBoe BY npeacraBnsieT cobow Lmcpo-aHanoroBbii npeobpasoBartesib, NO3BONSALNN
(hopMUpOBaTb aHANOroBLIV CUrHaN NOCTOSAHHOTO TOKA UMW HanpsXKeHUs.

®dopmupoBartenb TOKOBOro curHana TPM1 !
(Bbixoa W) npeobpa3yeT Ha akTMBHON Harpyske RH
3Ha4yeHMe Ha Bbixoge JIY B TOKOBbIA curHan
4...20 MA (cM. pucyHok 3.15).

Ona pabotel BY HeobxoauMmo ucnonb3oBaTb
BHELUHWA WCTOYHWMK MWUTAHWSA  MOCTOSIHHOTO  ToKa.
ConpoTtusneHne Harpysku RH 3aBUCUT OT HanpsxeHus
ncTovHuka nutaHust Un n BbibupaeTcst u3 rpadumka (cm.
pucyHok 3.16). B ToM cnyyae, ecnu ans v3amepeHus
TOKOBOTO CUrHana Ucronb3yeTcs U3MEPUTENbHBIV WYHT
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Rn ©n ero HOMMHaN MeHbLue
Heobxogumoro CONpPOTUBIEHNS
Harpysku, TO ncnonb3yeTcst
N06aBOYHbIN OrpaHN4MBaIoLLM
pesuctop Rorp, conpoTtuenexHve
KOTOPOro BblYMCrseTcs n3
COOTHOLLIEHUSI:

Rorp = RH - Ru

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

BHUMAHUE!

1. HanpshkeHne wncTo4HUKA
nuTaHus LIAM He
OOmKHO  ObITb  Gonee
30 B.

Ry, Omg

1000
900
800
700
600
500
400
300
200
100

PucyHok 3.16 — Npadmk 3aBucumocTtn RH (Un)

2. B KayecTBe BHELUHEro WCTOYHMKA MUTaHUS MOXET OblTb WMCMONb3oBaH BCTpOBHHbIVI B

npmbop UCTOYHKK 24 B.

3. [JonyckaeTcsi NpMMeHeHWe pe3ncTopa C BeSIMYMHOW COMPOTUBIIEHUS, OTNMYaloWwencs ot
paccuutaHHou He 6onee Yem Ha + 10%.

®dopmupoBarternb cUrHana nocToAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHue Ha

Bbixoge [M[O-perynstopa B curHan

HanpsbkeHuss 0...10 B. ConpoTtuBneHue Harpy3kum R,

noakntoyaemon k LIAM, gomkHo 6biTb B gnanasoHe ot 2 oo 10 kOm.
[ns nuTaHnsa BbiIxo4a BO3MOXHO MCMONb30BaHWE BCTPOEHHOIO UCTOYHMKA NUuTaHns 24 B.
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BHUMAHME! HanpspkeHne nctouHuka nutadus LIAM He gomkHo npeBbiwatb 30 B.

AHanorosoe BY npubopa MOXHO ucnonb3oBaTb AnA perynupoBaHus no [1-3akoHy. B aTom
cnyyae npuGop JOMmKeH paboTaTb COBMECTHO C 3MEKTPOHHbLIM PErynsaTOpOM MOLLHOCTM, Hanpumep,
6rokom ynpaeneHus cunosbiMu TupucTopamm BYCT npoussoactea MO OBEH. Cxema nogkntoyeHns
npubopa k BYCT nokasaHa Ha pucyHke 3.17.

TPM1

+Uj,
Bbixon X-1 _1 BYCT
UAN —#} Bbixon X-2 l_ 14
Buixop X-3 15

~Un

PucyHok 3.17

38



4 Mepbl 6e3onacHocTU

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

Mpu akcnnyaTauuu, TexXHUYECKOM OBCNyXUBaHWM U noBepke Heobxoaumo cobnojaTtb
TpeboBanns MOCT 12.3.019-80, «[lpaBun akcnnyaTaumu 3MeKTPOYCTaHOBOK NOTpebuTenen» u
«MpaBun oxpaHbl TpyAa Npu aKcniyaTauum aneKkTpoycTaHOBOK NoTpeduTenemny.

Ha OTKpbITbIX KOHTaKTax KremMMHWka npubopa npu aKchnyaTauuu NpUCYTCTBYET HanpsbkeHve
BenununHon o 370 B, onacHoe ans yenoseyveckow xusHu. Jliobblie noaknoveHns K npubopy n paboThbl
M0 ero TeXHNYECKOMY 0GCIYXXMBaHUIO MPOU3BOASATCS TONMbKO MPW OTKIMHOYEHHOM NUTaHUK npubopa.

He ponyckaetcs nomnajaHue BrarM Ha KOHTaKTbl BbIXOAHOMO pa3bemMa W BHYTPEHHWE
3MeKTpoanemMeHTbl npubopa. 3anpelyaetcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpepax C
coepxxaHnem B atmocdepe KUCMOT, Lenoyer, Macen u T. n.

MopaknioyeHne, perynupoBka M TexobcnyxuBaHue npubopa [AOMKHbI NPOW3BOAWUTLCS TOMBKO
KBanuULMpOBaHHbIMK CrieuuanmcTamm, 3y4mBLUIMMIN HAacTOsILLEEE PYKOBOACTBO MO SKCMyaTaumu.

BHUMAHUE! B cBsi3n C HanMunMem Ha KNEMMHUKE OMacHOro ANs XWU3HU HanpshkeHusl npudopsl,
M3rOTOBIIEHHbIE B KOpMycax LUMTOBOrO KpEenneHus, [AOJDKHbl YCTaHaBMuMBaTbCs B  LUMTax
ynpaBneHusi, HOCTYMHbIX TONbKO KBanndMLMPOBaHHLIM cCrneupanncTam.
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5 MoHTax npubopa Ha 06 beKkTe U NoAroToBKa K paboTte

B pasgene onucbiBalTCS MOHTaX, KpenmneHue u
noakntoyeHue npudopa.

5.1 MoHTax npubopa

YcTaHoBKa Nnpu6opoB HAaCTEHHOTO UCNONHEHUSA
1. 3akpenuTb KpOHLWTEWH Tpems BuHTamu M4 x 20
Ha MOBEPXHOCTW, NpeAHa3HayYeHHOW [Ans  YCTaHOBKM

6
npubopa (cMm. MpunoxeHne A 1 pucyHok 5.1, a). )
MpumeyaHne — BuHTbLI Ans KpensieHust KpoHLITeNHa
He BXOASIT B KOMMNIIEKT NMOCTaBKW.
2. 3auennTb KpenexHbl Yroriok Ha 3agHel CTeHke
npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa (pucyHok 5.1, 6) Czj
3. MpukpenuTb NpubOpP K KPOHLWTENHY BUHTOM M4 x 35
13 KOMMMeKTa noctasku (pucyHok 5.1, 8). B)

PucyHok 5.1 — MoHTax npu6opa
HacTEHHOro MCMOMNHeHUsi
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YcTaHoBKka Npu60poB LUTOBOro MCNOMHEHUs

1. MNoaroToBUTbL Ha LWWTE ynpaBneHWs MecTo Ans
yCTaHOBKM Npubopa B cOOTBETCTBUM C [punoxeHnem A.

2. YcrtaHoBMTb npubop Ha wWuTe  ynpasreHus,
MCMonb3yst ANl €ro KpenneHWs MOHTaXHble 3MeMeHThbI,
BXOASLUME B KOMMNIEKT NocTaBku npubopa.

3. BctaButb npubop B cneumanbHO NOArOTOBIEHHOE
OTBEpCTMe Ha NuueBoK naHenu wuta (cMm. MpunoxeHve A un
PUCYHOK 5.2, a).

4. BctaBuTb (puKcaTopbl U3 KOMMIEKTa MOCTaBkM B
0TBEpCTUS Ha OOKOBbLIX CTeHKax npubopa (puUcyHok 5.2, 6).

5. 3aBepHyTb BUHTbI M4 x 35 13 KoMnnekTa nNocTaBku
B OTBEPCTUSIX KAXOOro dmkcatopa Tak, 4Tobbl npnbop 6bin
NOTHO NPWKaT K NULEBOW NaHenu LwmTa.
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YcTtaHoBKa npu6opoB DIN-pee4yHOro ncnonHeHus

1. MoparotoBuTtb MecTo Ha DIN-peiike ansi yctaHoBku npubopa.

2. YcraHoBuTb npubop Ha DIN-peiiky B cooTBeTCTBUMM C
pucyHkom 5.3.

3. C ycunvem npugasutb npubop k DIN-peiike B
HanpaBfeHWK, NoKasaHHOM CTPENKOW, A0 hmKcaumm 3aLLernku.

5.2 MoOHTaX BHeLHUX cBA3en

5.2.1 O6wwue TpeGoBaHUA

Mpu MOHTaxe pekoMeHayeTcs cobniogatb —cregyroline

TpeboBaHusi.

1. MNopgknioyeHne npubopa crnegyeT npouM3BOAWUTL K
ceteBomy maepy 220 B 50 'y nnm MCTOYHMKY NOCTOSIHHOMO TOKa PUCYHOK 5.3 — MoHTax
+24 B, He cBA3aHHOMY HEMNOCPEACTBEHHO C MUTaHWEM MOLLHOTO npu6opa ¢ KpenneHuem Ha
cunosoro obopyaosaHus. Bo BHelwHen uenu pekomeHayeTcs DIN-peiky
YCTaHOBUTb BbIKMOYaTenb nuTaHus, obecneyvBatoLLui

OTKIoYeHVe Npubopa oT ceTu, 1 NNaBkue npegoxpaHuTenu Ha Tok 0,5 A.
2. CxeMbl MOAKIIOYEHNS [ATYMKOB K NpubopaM pasnuuHbiX MoaudVKauvin npuBedeHbl B
Mpunoxexun b. MapameTpbl NMHWK coeamHeHus npubopa ¢ AaTyYMKoM npuBeaeHbl B Tabnuue 5.1.
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Tabnuua 5.1 — MNapameTpbl NMHUKN CBA3K Npubopa ¢ gaTYMKaMmmn

Twun pgaTymka OnuHa NuHUN, M, ConpotusnexHue WcnonHeHne nuHumn
He bonee nuHumu, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBoaHasi, NpoBoAa
COMpPOTUBNEHUS ' PaBHOW ANWHbBI N CEYEeHNs!
Tepmonapa 20 100 TepMoaneKkTpoaHbIv Kaﬁenb
(KOMNEeHcaLUMOHHbIN)

YHUMUMPOBAHHBI
CUrHan NOCTOSIHHOrO 100 100 [ByxnpoBogHas
TOKa
YHUMUMPOBAHHBI
curHan HanpsikeHums 100 5,0 [ByxnpoBogHas
MOCTOAHHOIO TOKa

3. BcTpoeHHbIn npubop UCTOYHWMK MOCTOSIHHOro HanpskeHuns 24,0 +2,4 B cnepgyet

ncnonb3oBaTtb AfiA NUTaHUA akKTUBHbIX OAaTYUMKOB C aHaJI0roBblM BbIXOAOM UIMU aHaNoroBble BbIXOA4bl

npubopa (n. 3.2.5).

BHUMAHUE! He gonyckaeTtcs nogknioyeHne K BCTPOEHHOMY B NMPUBOP MCTOYHUKY HanpsikeHus
24 B ogHOBpPEMEHHO aHanoroBbIX BXOAOB U BbIXOAOB.

5.2.2 YkazaHuUAl N0 MOHTaxy

PekomeHpaLmm no opraHmnsaumm MoHTaxa crnegytoLume.
MoarotoBuTb Kabenu Anst coeavMHeHUs1 Npubopa ¢ AaTYMKOM, a TakKe C UCTOYHUKOM MUTaHUS
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOrO TOKa.
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Ons obecnevyeHns HaOeXHOCTU IMEKTPUYECKUX COeOVHEHUA pPEeKOMEHOYeTCsi MCMonb3oBaTh
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOpbIX Nepen MOAKIYEHNEM crieayeT TLiaTeslbHO
3a4NCTUTBL M 0BNYANTb. 3a4MCTKy Xun kabenen HEO6XOAMMO BbIMOMHATL C TaKMM pacyeToM, YTobbl UX
OrofieHHble KOHLbI NOCre NOAKMoYeHUst K Npubopy He BbICTynanu 3a npegesnbl kneMmHuka. CeveHne
XuUn kabeneit AOMKHO GbITb He Gonee 1 MM2.

B koprycax HacTEHHOrO KpenmneHWsi KOHWYECKME YacTW YMMOTHSAWMX BTYNOK cpe3aTb Takum
o6pa3oM, 4Tobbl BTynKa NSIOTHO Npusierana k noBepxHocTy kabenst.

MpumeyaHus

1. KabenbHble BbiBoAbl npubopa paccuuTaHbl Ha MNOAKMoYeHue kabener C HapyXHbIM
anameTpom oT 6 0o 12 mm.

2. [ns yMeHblUEHUS TPEHUS MEXAY Pe3VHOBOM MOBEPXHOCTbIO BTYNMKM U Kabens
pekoMeHAyeTCs NPUMEHNATL Tanbk, Kpaxman v T.4.

Mpn npoknagke «kabenei cnepyeT BblAENWTb JNUHUM  CBSI3W, COeAMHsIOLLME  npubop
C [aTysMkoM B CaMOCTOSATENbHYHO Tpaccy (UnyM HecKonbko Tpacc), pacrnonaras ee (MM UX)
OTAENbHO OT CUMOBLIX kabenew, a Takke OT kabenen, Co3haloLMX BLICOKOYACTOTHbIE Y UMMYIbCHbIE
romexw.

BHUMAHUE! [Onsa 3awutbl BXO4OB Npubopa OT BAUSAHWUA NPOMbILLNEHHbIX 3MEKTPOMAarHUTHbIX
nomex NMHUM CBSI3W NpuGopa C AaTyMKoM criedyeT akpaHupoBaTb. B kauecTBe akpaHOB MoryT
OblTb MCMONb30BaHbl Kak creumansHble Kkabenu C 3KpaHWpyLWWMMKU OnfeTkamu, Tak W
3a3eMrieHHble cTanbHble TPyObl NOAXOAsLLero avameTpa. dkpaHbl kabenein ¢ akpaHupyoLWwmumm
onneTkamu crnegyeT NOAKMOYNTL K 3a3€MITEHHOMY KOHTaKTY B LMTE YNPaBreHust.
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5.3 MopgkntoyeHune npubopa

CoeavHeHve npubopa C WCTOYHUKOM MUTaHWA (CeTbld) M AaTynMkaMu  MPOU3BOAUTCH
Mo COOTBETCTBYIOLLMM CxemaM, npuBedeHHbIM B [NpunoxeHun b, ¢ cobnogeHnem usnoxeHHoW Huxke
nocnenoBaTenbHOCTU AENCTBUN:

1.
2.

3.

4.

MoaxnioynTb NPUBOP K UCTOYHUKY NUTaHUS;

MopaTe nuTaHwe, BBLICTaBUTL KOAbI TUMA AaTuMka WM pexumbl pabotel J1Y, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cM. MNpunoxeHue B), 3aTem CHATL nuTaHue;

MoaKnioYnTb NMHUK CBA3N «NPUBOP — AaTyYMKU» K NEPBUYHBIM Npeobpa3oBaTtensmM U BXogam
npubopa;

MoakniounTb MUHUKM CBSA3N «MPUMBOP — Harpyska» K WCMOSMHWUTENbHLIM MexaHu3mMam Wnm
pervcTpaTopam 1 Bbixogam npubopa.

BHUMAHUE! [Onsa 3awmuTbl BXOOHbLIX Lieneri npubopa OT BO3MOXHOIO npobos 3apsgamu
CTaTUYECKOro SMEKTPUYECTBA, HAKOMMEHHOrO Ha JIMHMSIX CBA3M «Npubop — AaTyvk» nepeq
NOAKITIYEHVNEM K KNEMMHUKY npubopa, WX >unbl criegyet Ha 1...2 cek COeMHUTb C BUHTOM
3a3eMreHns LWwuTa.

Mocne nojaun HanpsbkeHus NuTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCNPaBHOCTU AaTyvka U NWHWKM CBSA3WN Ha LMPPOBOM MHAMKATOpe OTOOpa3nTCst Tekyluee 3HaveHue
nsmepsieMont BenuuuHbl. Ecnn nokasaHus npubopa He COOTBETCTBYIOT pearlbHOMY 3Ha4YeHuto
n3mepsieMol BEMUYMHbI, HEOBXOAUMO NPOBEPUTL UCMPABHOCTb AaT4MKa U LEEMOCTHOCTb NIMHWUMN CBSI3N,
a Takke NPaBUNbHOCTb UX MOAKMIOYEHMS.
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BHUMAHUE!
Mpy npoBepke MCNPaBHOCTU AaTyMKka U JIMHWM CBSI3W HEOOXOAUMO OTKMIOYUTL Npubop oT
ceT nuTaHus. Bo unsbexaHune Bbixoda npubopa M3 CTPOS MpU «MPO3BOHKE» CBA3EW
HeoBGXoAMMO UCMONb30BaTh M3MEPUTENbHbIE YCTPOWCTBA C HanpshKEHWEM MUTAHWUS He
bonee 4,5B, npn 6onee BbICOKMX HaMPSXEHUSIX MUTaAHWUSA 3TUX YCTPOWCTB OTKMIOYEHUE

1.

narymka ot npubopa o6s3aTensHo.

Moakntoyatb akTUBHbIE npeo6paaoBaTenm C BbIXOOHbIM CurHarioMm B BuAe MNOCTOAHHOIO

Hanpsikenusa (-50,0.+50,0 B unm 0...1,0 B)
MOXHO  HEMoCpPeACTBEHHO K  BXOAHbIM
KOHTakTam npubopa.

MopkntoueHne npeobpasoBartenen c
BoixogoM B Buage Toka  (0...5,0 MA,
0...20,0 MA unn 4,0...20,0 MA) — TONBKO
rocrie yCTaHOBKM LUYHTUPYIOLLEro pesnctopa
conpotuneHnem 50,0 Om (gonyck He bonee
0,1 %), noakntoYeHne KOToporo Heobxoanmo
npoun3BoaNTb B COOTBETCTBUM c
pucyHkom 5.4, 6, T.e. BbIBOA pe3nctopa
OOMKEH 3aBOAMTBLCS C TOW K€ CTOPOHbI
BVMHTOBOW KIIEMMbl, 4TO U NpoBOA4 OT

uu |2IE)

Ru
HenpaeunbHo! NpaeunbHo!
a) 6)
PucyHok 5.4

nartymka. MNpu ncnonb3oBaHun Nnpoeoga ceveHnem donee 0,35 MM KoHew NPoBOAA U BbIBOL,
pe3uctopa HeO6XOAMMO CKpy4MBaTb UMW CNasiThb.

BAXHO! HesbinonHeHne aTtoro TpeboBaHMS MOXET MPMBECTUM K NPONafaHuio KOHTakTa
Mexay BbIBOAOM Pe3ncTopa v Knemmbl, 4TO NoBreyveT NoBpexaeHne Bxoaa npubopa.
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5.4 «BbicTpas» 3ameHa npubopa (Tonbko ans npuéopa B kopnyce L11)

KoHcTpykumsi knemm npubopa, BbINONHEHHOro B koprnyce L11, nosBonseT ocylectBuTb
onepaTuBHYl0 3ameHy npubopa 06e3 AeMOHTaxa MOAKMIOYEHHBIX K HEeMYy BHELHUX NWHWA CBSA3W.
MocnenoBaTenbHOCTL 3aMeHbl Npubopa cneayoLas:

4)
5)

6)

oGecTounBaloTCs BCe NVHUN CBA3W, NMOAXOASLLIME K NPUGOpPY, B T.4. MUHUW NUTaHUS;
BbIBYHYMBAIOTCS KPEMEXHbIE BUHTLI (ABA) MO KpasiM KNEMMHO Konoaku npuéopa;

CbeMHasi 4yacTb KOMOAKW OTAenseTcs oT npubopa BMeCcTe C MOAKMIOYEHHLIMU BHELLIHAMM
NMHUAMKM  CBSI3W MPU  MOMOLUM  OTBEPTKM UMM [APYroro MOAXOASILLErO  WHCTPYMEHTa
(oTCoeaMHeHe KIeMMHOI KOSTOAKV MPeACTaBMeHo Ha pucyHke 5.5);

npuGop BbIHUMAETCA U3 LLUWTA, @ HA ero MECTO YCTaHaBIMBaeTCs APYroii ¢ NpeaBapuTenbHO
yOaneHHo! pasbeMHO YacTbio KIeMM;

K yCTaHOBEHHOMY NpuBopy NOACOEAMHSIETCS pa3beMHas YacTb KIemMM C NOAKOHYEHHbIMM
BHELUHUMM NUHUSIMU CBSI3M;

3aBMHYMBAIOTCS KPEMEXHbBIE BUHTBLI KNEMMHOM KOOAKM.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npu6opa
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6 Pexumbl paboTbl npubopa

Mpubop MoOxXeT yHKUMOHMpPOBATL B OOHOM ©3 AByX pexumoB: PABOTA  unu
NPOrPAMMNPOBAHUE.

6.1 Pexum PABOTA

Pexum PABOTA €BNseTCA OCHOBHbIM 3KCMiyaTauMOHHBIM PEXUMOM, B KOTOPbIA npubop
aBTOMaTUYECKM BXOAUT MpuW BKMHOYEHUM NUTaHUS. B gaHHOM pexumMe npor3BoAMTCS ONpoc BXOAHOMO
AaTyvka C BblYMCIIEHVEM MO MONYyYEHHbIM AAHHBIM TEKYLMX 3HaYEeHWN U3MEepsieMOoW BenUYMHbI U
oTOBpaXKeHnem MX Ha LMMPOBOM MHAMKATOPE M Bblaayel HeobXOoAWMMbIX CUrHamnoB Ha BbIXOJHOE
YCTPONCTBO.

B npouecce paboTbl npubop KOHTPONMMPYET WCMPaBHOCTb BXOAHOrO AaTyMka W, B cryvae
BO3HWKHOBEHWS aBapuu Mo Bxody, CUrHanuampyet o6 3TOM MuraHvem ceetoamoaa «I» u BbIBOAOM Ha
LMPOBOIA MHOMKATOP COOBLLEHMSl, COOTBETCTBYIOLLErO aBapuiiHoi cutyauum (cm. Mpunoxenue [).
PaboTta BbIxogHOro yctponcTBa npu 3ToM Gnokupyetcs (nepeBoguTcs B Oe3onacHoe COCTOsiHWeE,
onpegeneHHoe B napametpe Al-9). ABapuiiHas CuTyauusi BO3HMKAeT MNpu BbIXO4e W3MepsieMow
BEMUYMHbI 3a JOMNYCTUMbIA Anana3oH KOHTPors (CM. Tabnuvuy 2.2) unv npu BbIXOAE M3 CTPOsi AaTymka
(06pbIB MK KOPOTKOE 3aMblkaHWE TEPMOMETPOB CONPOTUBMEHMUS, MMPOMETPA, 06pbIB TEpMonapb! Unm
YHUULIMPOBAHHOIO AaTymka).

BHUMAHUE! TMpubop nHamumpyeT:

—  Temnepatypy «XONOAHOro crasi» — B Criydae KOPOTKOro 3amblkaHusi TepMonapsl;

—  3HauyeHuWe HWXHero npegena guanasoHa — B Ciy4ae KOpoTKoro 3ambikaHus gatumkos 0...1 B,

0...5 MA, 0...20 MA 1 o6pbiBa gatumkoB 0...5 MA, 0...20 MA;
—  3HauveHue cepefuHbl AuanasoHa — B Cllyvyae KOPOTKOro 3amblkaHus gatymka —50...+50 mB.
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B pexume PABOTA npubGop ynpaBnsieT BHELWHUM  UCMOSHUTENbHLIM  YCTPOWCTBOM B
COOTBETCTBMM C 3adaHHbIM pexumom pabotbl Y (n. 3.2.3). BusyanbHbin koHTponb 3a paboToi
BbIXOAHOrO YCTPOWCTBA ANCKPETHOIO TUMa MOXET OCYLLECTBIATLCS OnepaTtopom rno ceetoamogy «K».
3acBeTka cBeToAMOda CUrHaNM3MpyeT O MepeBofde MOrMYEecKOro YCTPOMCTBA M CBSI3AaHHOMO C HUM
BbIxoAa B cocTosiHue BKITKOYEHO, a rawenue — B coctosHne OTKITKOYEHO.

BHUMAHUE! TMpu ncnonb3oBaHum aHanorosoro Beixoga (BY tvna U wunu Y) ceetognopn «K» He
3a4encTBOBaH.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexum NMPOMPAMMUPOBAHWME npepnHasHadeH AN 3afaHus U 3anncy B S3HEProHe3aBrCUMYHO
namaTb npubopa TpebyeMbix MNpu IKChnyaTauum MporpaMmmuMpyembix MapameTpoB. 3agaHHble
3HaYeHNs NapamMeTpPOB COXPaHSATCS B NaMsATV Npubopa Npu BbIKIOYEHUN NUTAHUS.

MpumeyaHus

1. Tlpn coxpaHeHWn n3MeHeHHbIX 3HayeHu napametpoB b1-0 u b1-7 BbIxOgHOE yCTpOWCTBO
nepeesogutcs B 6e3onacHoe cocTosiHMe, onpegeneHHoe napametpom Al-9. [lpu
pefakTpoBaHMM Apyrux napameTpoB NpMbop octaeTcs B paboyem COCTOSHUN.

2. 3HaveHve napametpa b1l-7 onpegenseT TOYHOCTb OTOOpaXeHWs WHAMKaAUUKW W©
mMacliTabmpyeT 3HadeHVs U AuanasoHbl napametpoB Tyer, A, A1-3, A1-4, b1-5 n bl-6.
MacwTabupoBaHne BbINOMHAETCA MNyTEM YMHOXEHUS TeKyLUMX 3HaYeHWn YyKa3aHHbIX
napameTpoB Ha koaduumeHT 107, rae x — sHaueHue napametpa b1-7 (b2-7).

Ecnu B TeyeHne 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBoguTcs onepauvin ¢
KHOMKamu, Npubop aBTOMaTU4eCKN Bo3BpaLlaeTcs B pexum PABOTA.
B npunbope yctaHoBneHo ABa ypOBHS NMPOrpaMMUpOBaHUs.
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Ha nepBoM ypoBHe  oOcywecTBnseTcs
NpOCMOTP W W3MEHEHWe 3HayeHuii napameTpoB
perynupoBaHus: yctasku T u ructepesmca A. Bxog
Ha nepsbIi YpOBEHb nporpaMmmnpoBaHus
OCYLLECTBIAETCS KPAaTKOBPEMEHHBIM HaXaTWeM Ha

nPQr;
KHOMKY . MocnepoBatenbHocTe paboTbl ¢
npuGopomM Ha NEpPBOM YpPOBHE MPOrpaMmupoBaHUs
npuBeeHa Ha pucyHke 6.1.

Ha BTOpOM ypoBHe MpoOrpaMMMpPOBaHUS
ocyllecTBnseTca  NpocMoTp U Heobxogumoe
N3MeHeHve PYHKLMOHANbHbIX napameTpoB
npubopa. PyHKUMOHanNbHbIE NapameTpbl npubopa
pasgeneHsl Ha rpynnel A u b. B rpynne A
HaxoAsTcs napameTpbl, onpedensiowme noruky
pabotbl npubopa. B rpynnme b — napameTtpbl,
OTBEYawLUMe 3a HACTPOWKYy W3MEpPUTENIbHOW 4YacTu
npubopa.

MoppobHoe onucaHve napameTpoB NpyBeAeHO
B [MNpunoxennn B.

Pexom PABOTA

Y
an| =K

~d

(W]

A~ Sanawe yoras gy |
731 (MaMEHEHWE B MANa30He

pafioTy parinka) |

-

T | A s a1 |
Lo ZN| (uamenenme ot 0 0o eeprHero |
— '_| npefena AuanasoHa |
° e o 1= _pebomuigarumea) |

PucyHok 6.1 — NocnepoBaTenbHOCTb
pa6oTbl c NPMG6OPOM Ha NepBOM YPOBHE
nporpamMMmupoBaHus

Bxoa Ha BTOpOW ypOBeHb MpOrpamMMMPOBAHMUSI OCYLLECTBIISIETCS HaXkaTWeM U yOepKuBaHWEM

near,
KHOMKW He mMeHee 3 cekyHa. lNocnegoBaTenbHOCTM Npoueaypbl NporpaMMUpoBaHust npubopa Ha
BTOPOM YPOBHE 115t 06erX rpynn napameTpoB NpUBEAEHbI Ha pUCYHKax 6.2 - 6.4.
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0Ons 3awutbl napameTpoB OT
HeCaHKLMOHNPOBaHHOIO
M3MEHeHMss pabounx pexmMmoB B
npubope  cnyxkaT  napameTpbl
cekpetHoctu A0-0 wn b0-0, B
KOTOpbIX YCTaHaBnvBaeTcs 3anpet
Ha N3MeHeHve napameTpoB
COOTBETCTBYIOLLIEN rpynnbl "
napamMeTpoB perynupoBanus. [pwu
YCTaHOBNEHHOM 3anpete
paspeluaeTcsd TOMbKO MNPOCMOTP
paHee 3aaHHbIX 3HaYeHun
napameTpoB 3TWX rpynn.

Hoctyn k 3TuM napameTpam

CEeKpeTHOCTU ocyulecTBraeTca

TOJIbKO 4Yepes Koabl:

—  4ns rpynnel napameTpos A

koa moctyna {35;

—  4ns rpynnbl napameTpoB b

koa poctyna 24b.

I u 'z SJ *|  Pexum PABOTA

«
o
YAEPAMBATL
He menee 3 cex. H ¢ __________ |
YCTaHOBKa KO 1

EX00A B NPOUBAYRY
ouTHpOBKM 4

I
| A napameTpos H VIR GPAMETPOB |
| TEYTNE A cad. pHC. E-.Zi_I | TEYNNG b oM. puG, 6.4_|

PucyHok 6.2 — NocnepgoBaTenbHOCTb paboThbl C
npMGopoM Ha BTOPOM ypOBHe NporpaMMupoBaHus

BHUMAHMUE! [1ns Bo3BpaTa BCeX 3aBOLACKMX YCTAHOBOK Heobxoanmo Habpats kog .
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PucyHok 6.3 — NocnepoBaTenbHOCTL paboTbl C NPMGOPOM Ha BTOPOM YpOBHE
nporpamMmMupoBaHus (Ans rpynnbi napameTpoB A)
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PucyHok 6.4 — NocnepoBaTenbHOCTb paboTbl C NPMGOPOM Ha BTOPOM YPOBHEe
nporpamMmMupoBaHus (Ans rpynnbl napameTpos b)
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7 TexHuyeckoe obcnyxuBaHue
7.1 O6wme yKkasaHusA

TexHuueckoe obcnyxuBaHue npubopa NPOBOAUTCS HE pPeXe OOHOro pa3a B LUECTb MECSILEB U
COCTOUT B NPOBEPKe KpenneHusi npubopa, BUHTOBBIX COEAMHEHWI, a Takke yaaneHuy nbinv v rpsiau ¢
KrnemMmHuka npubopa. Mpu BbINONHEHWM paboT MO TexHU4eckoMy obcnyxwuBaHuio npubopa crnenyet
cobnopatb Mepbl 6E30MACHOCTU, U3NOXEHHbIE B pasaene 4.

7.2 KOcTtupoBKa npubopa

BHUMAHUE! KOctupoBky npubopa [OMKHbI BbIMOMHATL NWLA, MMEKLLME COOTBETCTBYHOLLYIO
KBanudukaumo n Heobxoaumoe o6opyaoBaHuve.

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

Ha kopnyc npu6opa 1 NpukpenmneHHbIX kK HeMy Tabnuykax HaHOCSTCS:

—  HauMmeHoBaHue npubopa;

- cTeneHb 3awwmtbl kopnyca no FOCT 14254;

—  HanpsbkeHue u4acTtoTa nuTaHus;

—  noTpebnsiemas MOLLHOCTb;

—  Knacc 3aluTbl OT nopaxeHusi anekTpuyeckum Tokom no NOCT 12.2.007.0
—  3HaK yTBEpXOEHWs Tuna cpeacTB U3MEpPEHUN;

—  3Hak cootBeTcTBUsi No FOCT P 50460;

—  3aBOACKOW HOMep npubopa u rod Bbinycka.

Ha I'IOTpe6VITeJ'IbCKy}O Tapy HaHOCATCA:

—  HauMMmeHoBaHue npubopa;
—  3aBOACKOW Homep npubopa 1 rof Bbirnycka.
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9 YnakoBKka npubopa

YnakoBka npu6opa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebutenbekyto Tapy,
BbIMOSIHEHHYIO U3 KOpoboyHoro kapToHa no MOCT 7933-89.
YnakoBka u3genui npu nepecbinke novron no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHUue

10.1 MpunbGopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe ntoboro Buga. KpenneHue tapbl B
TPaHCMOPTHLIX CPEeACTBax [AOMMKHO MPOM3BOAUTLCA COMMAcHoO npaswunaM, [AeWCTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TPaHcMopTa.

10.2 Ycnosusi TpaHCMOPTMPOBAHUS AOMMKHbI COOTBETCTBOBaTh ycroBusaMm 5 no FOCT 15150-69
npu TemnepaTtype OKpyxatllero Bo3sgyxa oT MuHyc 25 o 55 °C ¢ cobniogeHnem mep 3awutbl OT
yAapoB 1 BUbpauui.

10.3 lNepeB0O3Ky OCYLLECTBMASATL B TPAHCMNOPTHOW Tape MOLUTY4YHO UMW B KOHTENHEpax.

10.4 YcnoBus xpaHeHus B Tape Ha cknage W3rotoButens wu noTpebuTens OOMmKHbI
cootBeTcTBOBaTh ycnoBuam 1 no [OCT 15150-69. B Bosgyxe He [OMKHbI MPUCYTCTBOBATb
arpeccuBHble NpUMecH.

Mpubopbl crnepyeT XpaHUTb Ha CTennaxax.
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11 KomMnneKkTHoOCTb

Mpubop 1 wT.
MacnopTt 1 aka.
PykoBoacTso no akcnnyataumm 1 aka.
["apaHTUHbINA TanoH 1 aka.
MpumeyaHne - W3rotoBuTenb oOcTaBnsieT 3a CcobOM NpaBO BHECEHWUSI [OOMOMHEHWUA B

KOMMSIEKTHOCTb M3genus. MNonHas KOMNNEKTHOCTb YKa3blBaeTCHd B nNacnopTte Ha I'IpVI60p.

12 FapaHTUIHbIE O6GsA3aTenbLCTBA

12.1 W3roTtoBuTenb rapaHTUpyeT cooTBeTcTBMe npubopa TpeboBaHnusiM TY npu cobnrogeHum
YCMOBWI 3KcnyaTauum, TPaHCNOPTUPOBAHNSA, XPAHEHNS N MOHTaXa.

12.2 TapaHTUiHbIA cpok akcnnyaTaumn 30 MecsiueB CO AHSA NPOOaXM.

12.3 B cny4yae Bbixoga npubopa u3 CTposi B TEYEHWE rapaHTUAHOIO cpoka npu cobnogeHum
nonb3oBaTenemM ycrnoBWin 3KCMyaTauuu, TPAHCMOPTUPOBAHUS, XPaHEHUs U MOHTaxa npeanpuatne
M3roToBUTENbL 06A3yEeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

12.4 Topsagok nepegayv n3genus B peMOHT CoaepXaTcs B MacropTe U B rapaHTUMHOM TaroHe.
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MpunoxeHue A. NabapuTHbIe YepTeXn KOpnycoB npudopa

PucyHok A.1 geMoHCTpupyeT rabGapuTHble M YCTaHOBOYHbIE 4YepTexu npubopa HacTEHHOro

Kpennenusi H.

60 105 yronok

KPOHWITEAH

<130
115

PucyHok A.1 — MNpu6op HacTeHHoro kpenneHus H

MpumeyvaHue — BTynku nogpesaTb B COOTBETCTBUN C AUAMETPOM BBOAHOMO Kabensi.
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Ha pucyHke A.2 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kpennenus LL1.

uKCaTOpHI NHUEBAA NAHENb WMTA

\&5

PucyHok A.2 — MNpu6op wutoBoro kpenneHus L1
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Ha pucyHke A.3 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kpennenus LL2.

NWLSBAA NAHeNk WMTa

PucyHok A.3 — MNpu6op wutoBoro kpenneHus LL2
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Ha puvcyHke A.4 npviBeneHbl rabapuTHbIE M YCTAHOBOYHbIE YepTexu npubopa ¢ KpenreHnem Ha
DIN-peiky.

mﬁ_“gi_\"’___"f_ﬂ________.-—

PucyHok A.4 — MNpub6op c kpenneHnem Ha DIN-periky
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Ha pucyHke A.5 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kkpennexus LW11.

JNINUEBaR NaHenb Wuta

2)

:‘ —1

_//

- 0
(o]
00

o00?

|
— e =

PucyHok A.5 — MNpu6op wutoBoro kpenneHus LLi11
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MpunoxeHne b. CxemMbl noagknoYeHUs npubopa
Ha3HaueHne KOHTaKTOB KIeMMHbIX KONoAok npnbopos npuBeaeHo B Tabnuuax 6.1, 6.2 n 6.3.

Ta6bnuua B.1 — HazHayeHMe KOHTaKTOB KNEMMHOW Konogku npubopa B HacteHHoM H wm

wwmtoBom L1, L2 ucnonHeHusax kopnycos
Homep HasHauyeHue Homep HasHaueHnue
KOHTaKTa KOHTaKTa
1 Mutanune ~ 90...264 B nnu, 9 Bxon 1-1
nntoc nutanusa = 20...375 B
2 Mutanune ~ 90...264 B nnu, 10 Bxopn 1-2
MuHyc nuTtanusa = 20...375 B
3 Bbixog 1-1 11 Bxog 1-3
4 Bbixoa 1-2 12
5 Bbixog 1-3 13 He 1Cnonb3ylTCs
6 Bbixog 2-1 (ans Bbix. C3) 14
7 Bbixoa 2-2 (ans Bbix. C3) 15 -24 B
8 Bbixog 2-3 (ans Bbix. C3) 16 +24 B
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Ta6bnuua b.2 — HasHa4yeHne KOHTAKTOB KIeMMHOW Konogku npubopa B kopnyce 11

Homep HasHauyeHue Homep HasHaueHnue
KOHTaKTa KOHTaKTa
1 Mutanune ~ 90...264 B nnu, 11
nntoc nutanusa = 20...375 B
2 MuTanne ~ 90...264 B vnn, 12 HE cnone3yloTes
MuHyc nuTanms = 20...375 B
3 He UCTIoNb3YIoTCA 13 Bxon 1-1
4 14 He ucnonb3yeTcs
5 Bbixog 1-1 15 Bxog 1-2
6 Bbixoa 1-2 16 He ucnonb3yeTcs
7 Bbixog 1-3 17 Bxog 1-3
8 Bbixog 2-1 (ans Bbix. C3) 18 He ucnonb3yeTcs
9 Bbixog 2-2 (ans Bbix. C3) 19 -24 B
10 Bbixog 2-3 (ans Bbix. C3) 20 +24B
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Ta6bnuua B.3 — HasHayeHne KOHTAKTOB KIIeMMHOW Konogku npubopa B kopnyce [

Homep HasHauyeHue Homep HasHaueHnue
KOHTaKTa KOHTaKTa

1 Mutanune ~ 90...264 B nnu, 9
nntoc nutanus = 20...375 B +24B

2 Mutanune ~ 90...264 B nnn, 10 24B
MuHyc nuTanms = 20...375 B

3 Bobixog 1-1 11

4 Bbixoa 1-2 12 He Mcnonb3yTes

5 Bbixog 1-3 13

6 14 Bxopn 1-3

7 He 1CMonb3yHTCS 15 Bxog 1-2

8 16 Bxopg 1-1

Ha pucyHkax B.1 - B.12 npuBeaeHbl cxembl MogkNoYeHs npubopa.

\E Buixog X-1
E::]__- Bhixog X-2

—— Beixog X-3

PucyHok B.1 — Cxema nogknto4eHUs Harpysku

k BY Tuna P

|

Buixop X-1

-|_|“
Buixop X-2 J P1

@

Beixopg X-3 +U,

VD1

PucyHok B.2 — Cxema noaknio4YeHUs1 Harpy3ku
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Kk BY Tuna K




Buixop X-1

(] s
Beixop X-3

tasa

47...68 Om

0.1x630 B

PucyHok B.3 — Cxema nogknto4yeHus cunosoro cumucrtopa k BY tuna C

—= ta3sa

| 47...68 Om
Buixog X-1
Buixop X-3 T §1 1x630 B
R Harp

— AN

PucyHok 5.4 — Cxema nopgkntoyeHusi k BY tuna C
ABYX TUPUCTOPOB, NOAKIMIOYEHHbIX BCTPEYHO-NapannenbHo
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TPM1 Vst Em 47...680M
Boixop 1-1 R2 == C10.1x630B
Boixop 1-2
Buxon 1-3 5 .20 kOm
Bbixop 2-1 b~
Buixop, 2-2 ﬂﬁs 47...68 Om
Boixog 2-3 R4 == €2 0.1x630B
_‘ 5...20 kxOm
ﬂns 47...680m
RB == C30.1x630B
5...20 kOm

PVICYHOK B.5 — Cxema nogkntoyeHus TPpexX CAMUCTOPHbLIX onTonap
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|

.; Buixog X-1
53 — Buixog X-2 +U,
v — Boixop X-3 - -U,

E +
100 Om Boixop X-1 I
<« —{ Bbixog X-2 TeeppotensHoe

le" Ve Buixog X-3 pene
R, | _
2... 10 xOm
PucyHok B.7 — Cxema nogkntoyeHus Harpy3ku PucyHok B.8 — Cxema nogkntoueHUs1 Harpy3ku
k BY tTuna 'y kBYTMna T
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TC Bxop x-1

T,°C Bxop x-2

Bxop x-3

PucyHok 6.9 — Cxema nogkntoyeHus
TepMoMeTpa CONnpoTUBIEHUSA

Bxopa x-1

Bxopa x-2

Bxop x-3

PucyHok B.11 — Cxema nogkntoueHus
aKTUBHOrO AaTyuKa C BbIXOAOM B BuAe
HanpsbkeHusa -50...50 mMB unn 0...1 B

Bxop x-1

m +

Bxop x-2
C Bxop x-3

PucyHok 5.10 — Cxema nogknioueHus
TepMO3neKTpuyeckoro npeo6pasoBartens

+ &—
I Q Bxop x-1
Bxop x-2
Ry
- Bxop x-3

Ry=50,000 = 0,025 Om
PucyHok B.12 — Cxema nogknioyeHus

aKTMBHOrO AaTyMka C TOKOBbIM BbIXOA,0M
0...5 MA unu 0(4)...20 A
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MpunoxeHue B. NMporpammupyemble napameTpbl

MpunoxeHue copepxuT epeyeHb MporpamMMUpyeMbiX MapameTpoB npubopa B TabnuyHOM

Buae.

MporpammupyeMble napameTpbl NpeacTaBneHbl B Tabnuue B.1.

Ta6nuua B.1 — lNepeyeHb nporpaMMupyeMbix NnapamMeTpoB

MNapameTp Donyctumble KoMMeHTaphi 3aBopckas 3HaueHus
0603HauYeHne | HazBaHue 3HavYeHus yCTaHOBKa nonb3oBaTens
OcHOBHbIe NapamMeTpbl perynupoBaHus

*Tyer. YcraBka ons —999...9999 [eq .n3m.] 30.0

perynupyemon

BEMUYUHBI
*A McTepesunc 0...9999 [ea .m3am.] 1.0

KoMnapartopa

nnm nornoca

nponopLuo-

HanbHOCTW

M-perynsatopa

F'pynna A. MNapamMeTpsl, onucbiBawoLlMe NOruky pa6oTbl npubopa

A0-0 MapameTp 01 PaspelwieHo un3meHsATb 01

CeKpeTHOCTU napameTpbl perynupo-

ans rpynnel A BaHWA X napameTpsbl

rpynnbl A
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MpoaomkeHue Tabnuubl B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

02

3anpelleHo  U3MeHsITb
napameTpbl rpynnsl A,
npu 3TOM BO3MOXHO
M3MEHSTb  NapameTpbl
perynupoBaHus

03

3anpelleHo U3MeHsITb
napameTpbl rpynnsl A,
a Takke napameTpbl
perynupoBaHus

A1-1

Pexum paboTbl
ny

oFF

BbIKNKOYEHO

01

YCTpPOWCTBO  CpaBHe-
HUSi: MpsIMON rucTepe-
3u1c (aNs HarpesaTens)

02

YCTpoWcTBO  CpaBHe-
HUS: obpaTHbIN
rmcrepesmuc (ans
oxnagurens)

03

YCTpPOWCTBO  CpaBHe-
HUS: M-o6pasHas
XapakTepuctuka

04

YCTpoWcTBO  CpaBHe-
HUS: U-o6pasHas
XapaKkTepucTuka

01
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MpoaomkeHue Tabnuubl B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
OGo3HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
05 M-perynsaTtop: npsmMo
NpoNoOpLUOHANbHBIA
3aKoH (HarpeBaTenb)
06 M-perynsitop: o6paTHo
NpoNoOpLUOHANbHBIA
3aKoH (oxnaguTens)
07 Pernctpatop
*A1-3 HwkHWi —999...9999 MokasaHne  npuGopa, 0.0
npegen cootBetcTBytowiee 0.0,
pervcTpauuu paBHO BENUYMHE ToKa
ans Yy peructpauum 4 mA npu
pabote npubopa B
pexvmMe  U3MepuTEnb-
pervucTpaTtop
*A1-4 BepxHui —999...9999 100.0
npegen
pervcTpauuu
ona ny
A1-5 3apepxka 0...99 [cek] 0
BKINOYeHusa BY
A1-6 3apepxka  Bbl- 0...99 [cek] 0
KnoveHusi BY
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MpoaomkeHue Tabnuubl B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
O603HaveHne HasBaHue 3HaueHus ycTaHoBKa none3osarens
A1-7 MuHumansHoe 0...1000 [cek] 0
BpeMs Haxo-
xaeHuss BY Bo
BKITIOYEHHOM
COCTOSIHUM
A1-8 MuHumansHoe 0...1000 [cek] 0
BpeMs Haxo-
xoeHnss BY B
BbIKIIOYEHHOM
COCTOSIHUM
A1-9 CoctosiHue BY oFF BbIKITIOYEH oFF
npu (0 % mowyHocTH )
HEUCMPaBHOCTU on BKIIOYeEH
(100 % moLHoCTH )
Fpynna b. MapameTpbl, onucbIBalOLWMe U3MEPEHUSI U UHANKALMIO
b0-0 MNapameTp 01 paspeLleHo U3MeHsITb 01
CEKPETHOCTH napamMeTpbl rpynnbl b
Ans rpynnel B 02 3anpeLLeHo N3MeHATb
napamMeTpbl rpynnbl b
b1-0 Koa Tvna 01 Cu 50 (0=0,00426 °C ) 04
faTtunka 09 50M (0=0,00428 °C %)
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MpoaomkeHue Tabnuubl B.1

onycTumbie 3aBopckas 3HauveHus

0503Ha'-lel-ll-:12pa|li|nae;-:eHOBaHMe nsHZHeHMﬂ KOMMeHTapMM yC'ra:losKa nonb3oBartens

07 Pt 50 (0:=0,00385 °C ) 04

08 500 (0:=0,00391 °C ™)

00 Cu 100 (=0,00426 °C ™)

14 100M (0:=0,00428 °C ™)

02 Pt 100 (¢=0,00385 °C ™)

03 100 (0:=0,00391 °C )

29 Ni 100 (¢=0,00617 °C ™)

30 Cu 500 (¢=0,00426 °C ™)

31 500M (0=0,00428 °C ™)

32 Pt 500 (¢=0,00385 °C ™)

33 500 (2=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)

05 TXA (K)

17 TOM(S)
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MpoaomkeHne Tabnuubi B.1

MapamerT OonycTumble 3aBoackas 3HaueHus
Oﬁosnaqenuep Hau:enoaauue 3HZ‘leHM$| KommenTapun ycTaHOBKa | nonb3oBaTens
18 Tnn (R)
16 TNP (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 Hanps»kenue -50...+50 mB
13 Hanpsxexne 0...1B
42 PK-15
43 PK-20
44 PC-20
oFF BbIKIMOYEH
b1l-1 Koppekuus -50.0...+50.0 CymmupyeTcs ¢ 0.0
«CABUT Xapa- N3MepPEHHbIM 3HaYeHnem
KTEPUCTUKN»
b1-2 Koppekuus 0.900...1.100 MN3mepeHHoe 3HaueHve 1.000
«HaKMoH yMHOXaeTcs
Xapakrepuc- Ha 3agaHHbIN KO3 PULMEHT
TUKU»
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MpoaomkeHue Tabnuubl B.1

MapameTp

OGo3HavyeHune

HanmeHoBaHue

[donyctumble
3HaYeHus

KommeHTapumn

3aBoackas
ycTaHOBKa

3HauveHus
nonb3oBaTtensi

b1-3

Pexum  pabotbl
BblUMCINTENS
KBaApaTHoOro
KOpHS1

OFF

BbIKIKO4YEeH

on

BKIO4YeH

OFF

*b1-5

MokazaHve
npubopa ans
HWXXHero npegena
YHUDULMPOBAH-
HOro BXOOHOIO
curHana

—999...9999

0.0

*b1-6

MokasaHue
npubopa ans
BepxHero npegena
YHUULMPOBaH-
HOro BXOOHOIO
curHana

—999...9999

100.0

MonoxeHune
[OECSATUYHOW TOYKU
npy UHAMKauum
napameTpoB

0,1,2n

Cwm. MpumevaHune Ha
cTp. 51

e




OKoHYaHue Tabnuubl B.1

MapameTp LonycTtumbie 3aBoackasn 3HaueHunsa
0O603HaveHne | HaumeHoBaHve 3Ha4YeHus KommenTapum ycTaHOBKa | nonb3oBaTens
b1-8 Monoca undposor 0.0...30.0 [en. nam.] 30.0

dunbTpa
b1-9 MocTosiHHas 0...99 ceK 2
BpPeMeHu
uncpposoro
cdunbTpa

Mpumeyanne — B 3aBucuMocTM OT Mogudukaumu npubopa M TeKylMX HacTPoeK YacTb NapameTpoB UMW UX
3HAYeHNs1 MOryT BbiTb CKPbITbl. YCNOBWSI AOCTYNHOCTU AN PEAAKTUPOBAHWUS U BO3MOXHbIE 3HAYEHWSI OTAENbHbIX
napameTpoB creaytoLime:

1.

[na napameTpa A1-1 OCTYNHbI 3HAYEHUS:

- 01...04 n oFF, ecnu BY guckpeTtHoro Tuna;

- 05...07 n oFF, ecnu BY aHanoroBoro tuna.
MapameTpbl A1-3 n A1-4 gocTynHbl ANs pefaktupoBaHusi, ecnu J1Y paboTaeT B kadyecTBe permcrparopa
(cooTBeTCTBYET 3HayeHuto napameTpa A1-1 = 07).
MapameTpbl A1-5...A1-8 gocTynHbl ANs pedakTupoBaHus, ecnu JTY paboTaeT B KayecTBe ycTpowcTBa
CpaBHeHWs (COOTBETCTBYeT 3HayeHuto napameTpa A1-1 = 01...04).
MapameTtpbl b1-3...b1-6 pocTynHbl ANS  pedakTVpOBaHWs, €CnMM  Ha BXOAE  MCMoMb3yeTcs
YHUULMPOBaHHBIN AaTyMK (COOTBETCTBYET 3Ha4YeHuo napameTtpa b1-0 = 06,10...13).

* — OTMEYeHbI napameTpbl, 3Ha4€HUA KOTOPbIX MEHAKTCA NMPU MSMEHEHUN NapaMeTpoB b1-7
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MpunoxeHue I'. CoeanHeHne TepMOMETPOB COMPOTUBIIEHUS C
npubopom no ABYXNPOBOAHOWN CXemMe

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

CoenvHeHne TepMomMeTpa C MpMOOPOM NO ABYXMPOBOAHOW CXeme NPOV3BOAUTCS B Cryyae
HEBO3MOXHOCTU MWCMOMb30BaHUSI TPEXMPOBOAHON CXeMbl, HampuMep MpW ycTaHOBKe npubopa Ha
obbekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMNPOBOAHLIMU MOHTaXHbLIMW Tpaccamu.

CnepyeT NOMHWUTB, 4TO nokasaHus npubopa GyayT 3aBUCETb OT U3MEHEHWS COMPOTMBIEHUS
NpoOBOAOB NNHWUN CBSI3N «TEPMOMETP — NPMBOP», NPOUCXOASLLErO NOA BO3AENCTBUMEM TemnepaTypbl
oKpyxatowiero Bo3ayxa. [ns KoMmneHcauum napasvTHOrO COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL criegytolne AeNCTBIUS.

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

2) MopgknoYnTb K NPOTUBOMOSOXHBIM OT NPUGOpa KOHLAM NUHWK CBSA3WN «TEPMOMETP-Npubop»
BMECTO TepMOMeTpa MarasuH COMPOTUBIIEHWA C KMaccoM To4yHoCcTM He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWUTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTUBMAEHUIO TEpMOMETpa
npu Temnepartype 0 °C (B 3aBUCMMOCTU OT TUNa AaTyuka).

4) MNopaTb Ha npubop nuTaHue u Yyeped 15 — 20 cek No nNokasaHusiM LMGPOBOro MHAMKaTOPa
onpegenuTb BEMUYMHY OTKIOHeHUst TemnepaTtypbl oT 0 °C No KaXaoMy kaHany u3MepeHus.
5) BBecT B namsiTb npubopa 3Ha4yeHne KOPPEKUMU «COBWUI XapaKTepWUCTWKWM» AN KaXaoro
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kaHana (b1-1), paBHoe Mo BENMUMHE NoKa3aHWsIM Nprbopa 1 B3ATOE C NPOTUBOMNONOKHLIM 3HAKOM.

6) MpoBepuTb NPaBUNbLHOCTL 3aAaHWst KOPPEKUUW, ONs Yero He M3MEHsI 3HayeHusi Conpo-
TUBJIEHUS! HA MarasuHe, NepeBecTy NPMOOP B PEXNM U3MepeHUst TemnepaTypbl U y6eanTbes, 4To npu
3TOM ero nokasanus pasHbl 0,0 £ 0,2 °C.

7) OTKNIOYMTL NUTaHWe ¢ Npubopa, OTCOEANHUTL JIMHMIO CBSA3WN OT MarasuHa COnpOTMBIEHUI 1

MOAKIIOYUTE ee K TEPMOMETPY.
Mocne BbINOMHEHNS yKka3aHHbIX AeNCTBUI NPMOOP rOTOB K AarnbHewLen paboTe.
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MpunoxeHue [1. Bo3MOXHbIe HEMCNPABHOCTU U CNOCOOLI UX

yCTpaHeHusA

B tabnuue [.1 npeactaBneHbl BO3MOXHbIE HEUCNIPABHOCTM U CNOCODbI MX YyCTPaHEHUSI.

Ta6bnuua 0.1
lMposiBneHue Bo3moxHas npuimnHa Cnoco6 ycTpaHeHus
Ha wuvHavkatope B pexume
PABOTA oTob6paxatotcs:
AlldE [aHHble ellle He roToBbI Mopoxaatb 2...3 cek
acLH TemnepaTypa «xonogHoro cnas» | lNposepuTb Temneparypy
Bbllle  AOMNYCTUMOW  (Meperpes | OKpyxatoLero Bo3gyxa (He
npudopa) [ormkHa npesblwatb +105 °C)
acL.L TemnepaTypa «xonoaHoro cnas» | lNposepuTb Temneparypy
HVXe [0nNyCTMMOW | OKpYXKatoLLero Bo3gyxa (He
(nepeoxnaxaeHve npudopa) JomkHa 6bITb HUxe MuHyc 50 °C)
HHHH BblumcneHHoe 3HaueHve BxopHou | CBepuTb Kof JaTtuvka B napameTpe

BENMYMHbI  BbllWE  AonycTtumoro | b1-0 c dakTnyeckm
npegena noACOeANHEHHBIM AATYUKOM
Mpubop Bbiwen u3 pexuma | MNogcoeanHnTb paboumnn gaTyumk
HOCTUPOBKM n nsmepsiet

HOCTUPOBOYHYH BENTUHUNHY
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

LLLL

BbluMcneHHoe 3HadeHue BXOAHOM
BEMIMYMHBI  HWKE  OOMYCTUMOrO
npegena

CaepuTb kof JaTuuka B napameTpe
b1-0 ¢ dhakTnyeckn
noACOeANHEHHBIM AATYUKOM

OGpblB UNM  KOPOTKOE  3aMblKaHUE
yHMBepcanbHoro aatyvka 4...20 MA

MpoBepunTb paboTocnocobHOCTL
Jaruvka

O6pbiB TepmMomeTpa
COMPOTVBIEHUS WM TEPMOINEK-
Tpryeckoro npeobpasosarensi

Ona  yHUMUMPOBAHHOMO  AaTyuka
0...1B curHan Ha Bxoge npvbopa
npesbiwaeT 1,16 B

OGpbIB UMW KOPOTKOE 3aMblkaHWe
nupomMeTpa

Ons  yHMBepcanbHOro  AaTyvka
0...5MA BblMMCINEHHOE 3HA4eHve
BXOJHOW BENUYMHBI Bbille 6 MA

MpoBepuTb paboToCNoCOBHOCTL
Jaryuka

FHHHH

KopoTkoe 3amblkaHWe TepMoMmeTpa
COMPOTUBINEHUS

MpoBepuTb paboTocnocobHOCTL
Jaryvka

BbluncneHHoe 3Ha4eHue Bbille
A0NyCTMMOro npeaesna UHankaumum

Lo

BblumcneHHoe  3HaveHue HWXe
gonycTtuMoro npegena nHankauum

M3amMeHWTb 3HaveHne BXOOHbIX
curHanos
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

3HaveHne TemnepaTypbl Ha
vwHgvkaTope B pexume
PABOTA He cooTBeTcTBYyET
peanbHon

HeBepHbIN kog TMNa gaTynka

B napameTpe b1-0 3agatb kog,
COOTBETCTBYHOLLUN
ncnonb3yemMomy Aatuuky (CMm.
Mpunoxexue B)

BBeaeHb! HeBepHble 3HaYeHUs
«CABWUra XapakTepucTuKu» 1
«HaKIoHa XapaKTEPUCTUKNY.

B napameTtpe b1-1 yctaHOBUTL
0.0, B b1-2 ycraHoBuTb 1.000
(cm. Mpunoxenne B)

WcnonbayeTca  aByxnpoBoaHas
cxema coefuHeHusi npubopa c
[aT4YnKoM

MpownsBecTn coegmHeHne no 3-x
NPOBOAHOW CXEME WIn
BOCIMONb30BaTLCH PEKO-
MeHgaumamm (cm. Mpunoxenwe IN)

Lenctene
roMex.

ANEKTPOMarHUTHbIX

OkpaHMpoBaTh NNHUIO CBS3U
AaTtyuka ¢ npubopom, akpaH
3a3eMNnUTb B OHOW TOYKE.

Ha nHamkKaTope npv
Hanu4uMM TOKOBOIO CUrHana
oToBpaxaroTcs Hynm

HeBepHoe nofkntoyeHve gatyunka
K npubopy

MpoBepuTb Cxemy NOAKMOYEHNSI
aatyuka (cm. Mpunoxerve b)

Mpu Harpese TemnepaTypa
yMeHbLUaeTcs U Mpu oxna-
XOEHUM yBenuymBaeTcs

HeBepHoe coeanHeHue npubopa
C Tepmonapoi

M3mMeHUTb nonsipHOCTb
NMoAKIYEHNS Tepmonapb! (CM.
Mpunoxenne b)

He paboTtaeT BbIXOAHOE
YyCTPONCTBO

3agaH HeBepHbI pexum paboThbl
NIOrMYECKOro yCTPOoCTBa

3apaTb B napameTtpe A1-1
TpebyeMmbliii pexxumM paboTbl (CM.
Mpunoxexue B)
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

Mpy BKtoveHun npubopa  Temne-
paTypa oKa3blBaeTcs B 30He TycT + A

M3MeHnTb 3HadYeHne A

3agaHa 3adepxka  BKIIOYEHUS
BbIXOAHOMO YCTPOWCTBA

3apaTb 3Ha4YeHue napameTpa
A1-5, pasHoe 0 (cm. [MNpunoxeHve
B)

BbixogHoe yCTpPOMCTBO He
cpabaTbiBaeT npu  OoOCTU-
XEeHUW 3a4aHHbIX rpaHnL,

BBefeHO MWHMManbHoOe Bpems
HaxOXOEHUs1  BbIXOOHOTO  YCT-
pONCTBa BO BKITKOYEHHOM Wrn (u)
BbIKIMOYEHHOM COCTOSIHUM

3apaTb 3Ha4YeHne napameTpoB
A1-7 n A1-8, paBHoe 0 (cMm.
Mpunoxexue B)

3apaHa 3a[epxxKa BblKI4YeHna
BbIXOOHOIo yCTpOVICTBa

3apaTb 3Ha4YeHue napameTpa
A1-6, pasHoe 0 (cm.
Mpunoxexue B)

HeBo3moxHoO N3MEHUTb
3Ha4YeHns napameTpoB T u
A

BeicTaBneHa 3awmTa oT
N3MEHEHUA YCTaBOK

3apaTb B napameTtpe A0-0
3HayeHue 01 unn 02 (cm.
Mpunoxexue B)

Henb3s U3MEHUTb
napameTpbl  rpynnel A
n(unm) b

BbicTaBneHna 3awmTa oT
U3MEHEHUS1 YCTaHOBOK

B napametpe A0-O 1 b0-0
3agatb 01
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MpunoxeHue E. KOcTupoBka npubopos
E.1 O6wwme ykasaHusa

lOcTpoBka [OorkHa  MPOM3BOAMTLCS  TOMBKO  KBanuUUMPOBaHHLIMKM  CrieuuanucTamm
METPOSIOrMYECKUX CIYXG MpU yBENMYEHUM MOTrPELLHOCTU U3MEPEHUSI BXOAHLIX MapameTpoB CBeEpX
YCTaHOBMEHHbIX 3HaYeHui. [pon3BoANTCS IOCTUPOBKA TOMBKO aHANOroBbIX BbIXOA0B. YHMBEPCAmNbHbIE
BxoAb! Npubopa o6nagaT BbICOKOW TOYHOCTbLIO U3MEPEHUS U HE TPEBYHOT OCTUPOBKY.

E.2 KOctupoBKka BbIXOAHbIX LUpPOaHaANoOroBbiXx Mpeobpa3oBaTenen

«napameTp-ToK» 4...20 mA (Bbixog Tuna W)

MogknounTb K KCTUPYEMOMY BbIXOA4y Harpy3ky Ru, u
BONMbTMETP cornacHo pucyHky E.1. B kavectBe Ru MOXHO
ucnonb3oBaTb MarasuH conpoTtusneHuii P4831 unu nogobHbIv
eMy C KrnaccoM TouHocTu He 6onee 0,05, a kayecTBe BonbTMETpa
— npubop ¢ knaccom ToyHOoCcTM He Gonee 0,05, Hanpumep B1-12.
YcTaHOBUTbL Ha MarasvHe 3HadveHue conpoTusrieHms 500,00 Om.

MopaTe nuTaHve Ha npubop. Ha uudpoBomM uHAMKaTOpe
npubopa oTobpasuTCA  Tekyllee  3HayYeHVe  M3MepsieMon
BenuyuHbl. Mpubop HaxoauTtcs B pexume PABOTA.

KOcTtupoBka 3aknovaeTtcs B nogbopke koaddpuumMeHToB Ans
MWHVMManbHOTO Y MaKCMMaribHOrO 3Ha4YeHMUs BbIXOAHOIO ToKa.
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HOcTMpoBKa MMHUManNbHOro 3Ha4yeHus (4 MA) BbIXOQHOrO TOKa:

BONTK B PeXum 3adaHna Koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 ceK. KHOMKn

PN A
3aaaTh KHomkamu (7N 1 [V 3HayeHue koaa toctuposkun — 2l;

nPQr;

HaxaTb KHOMKY ,: Ha undpoBom wuHaukaTope npuGopa nosiBUTCS
3HayeHMe napameTpa noaGopa, COOTBETCTBYHLLEE MUHUMANbHO
BO3MOXHOMY 3Ha4YE€HWIO BLIXOAHOMO TOKa;

KHOMKamu Ig n Y Ha nu 7

LieBol naHenu npubopa yCTaHOBUTbL Takoe
3HayeHve NapameTpa nogbopa Ha HaMKaTope npubopa, YTobbl NageHve
HanMpshkeHNs Ha MmarasvHe ConpoTuBMeHui bbino pasHo 2,00 + 0,02 B
(4TOo cooTBETCTBYET MUHMMAanNbHOMY TOKy 4 MA). 3TO 3HauveHue
KOHTPOMMpYeTCs No NokasaHusM BofbTMeTpa B1-12;

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

HOcTupoBka MakcumanbHoOro 3HaveHusi (20 mA) BbIXOQHOro ToKa:

&)

iy

2,008
¢
N

B1-12

BONTK B pPeXum 3adaHna Koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 cek. KHonku IE;

o~ N
3aAaTb KHOMKamu IZ 1 M| snauenve kona roctuposku — 20 /;

nPQr;
HaxkaTb KHOTMKY . Ha undpoBom nHaMkaTope npubopa nosiBUTCA 3HAaYEHWE napameTpa
nonGopa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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v :
- KHOMKamMmu n Ha nuuesoun naHenu npm60pa YCTaHOBUTb Takoe

NafeHNe HanpshkeHWUst Ha MarasuMHe COMpPOTMBIIEHUN Gblfo paBHO

3Ha4YeHne napameTpa no,q6opa Ha WHOWKaTope an6opa, YTOOBI
10,008

10,0 £ 0,1 B (4To cooTBeTCTBYET MakcumanbHoMmy Toky 20 MA). 310
3HayeHVe KOHTPONVPYETCH MO NoKasaHMsM BonbTMeTpa B1-12.

—  HaxaTb KHOMKY mr'l. Mpu6op nepenget B pexum PABOTA.

E.3 KOctupoBka BbIXoAHbIX LnpoaHanoroBbIx
npeobpa3oBaTenien «napamMeTp-HanpsKeHne»
0...10 B (BbIxog THNaYy)

MogkniounTb K OCTMpYEMOMY BbIxody Harpysky Ru, un
BOMbTMETP cornacHo pucyHky E.2. B kavectBe Ru MOXHO
1cnonb3oBaTbh Mara3uH cornpotueneHuii P4831 nnu nogobHein emy
C knaccoMm ToyHocTu He Gonee 0,05, a kavecTBe BonMbTMETpa —
npubop c knaccoMm ToyHocTM He Gomnee 0,05, Hanmpumep B1-12.
YcTaHoBUTbL Ha MarasuHe 3HadeHue conpoTtusrneHus 2000,00 Om.

Mopatb nuTaHve Ha npubop. Ha umdpoBoM uHOMKaTOpe
npubopa oTobpasuTcs Tekyllee 3Ha4YeHne N3MepsSieMOoN BEeNMYUHBI.
Mpubop Haxogutcs B pexxume PABOTA.

FOcTpoBka 3aknioyaetcs B noabopke KOIULMEHTOB ANS
MWHMManbHOTO Y MakCMMaribHOrO 3Ha4eHUs BbIXOLHOIO Toka.
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HOcTupoBka MMHUManbHoro 3HavyeHusi (0 B) BbIXoaHOro HanpsXkeHus:

BOWTW B PEeXUM 3adaHus koga NyTem HaxaTusi U yaepxaHusi He MeHee 3 CEKYHA KHOMKM

y
Py N
3aAaTb KHOMKamu IZ " [V 3HayeHue kopa toctuposku — 2l;

nPQr;
HaxkaTb KHOMKY . Ha undposom nHankaTope npubopa nosiBUTCA 3HAaYEHWE napameTpa
non6opa, COOTBETCTBYHOLLIEE MUHUMAbHO BO3MOXHOMY 3HAYEHMIO BBIXOAHOTO TOKA;

AL~ ~

KHOMKamu " Ha nvueBoV naHenu npubopa yCTaHOBWUTL Takoe
3HaveHvie napameTpa nogbopa Ha uHavkaTope npubopa, 4Tobbl NageHve
HanpshkeHWsi Ha MarasvHe conpoTuBrieHuin 6bino pasHo 0,00 + 0,02 B
(4TO cooTBeTCTBYET MUHUManbHOMY HanpsbkeHuto 0 B). 3710 3HayeHue
KOHTPOMMpyeTCs Mo NokasaHusaM BofibTMeTpa B1-12;

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

B1-12

HOcTupoBka MmakcumanbHOro 3Ha4yeHus (10 B) BbIXoaHOro HanpskeHus:

BOWTW B PEeXUM 3adaHus koga NyTem HaxaTusi U yaepxaHusi He MeHee 3 CEKYHA KHOMKM

neor,,
il

A ¥
3agaTb KHOMKamMu |Z n [ snauenne KoAa HCTUPOBKN — = l

nPQr;
HaxkaTb KHOTKY . Ha undposom mHaMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYHOLLIEE MUHUMATIBHO BO3MOXKHOMY 3HAYEHMIO BLIXOQHOTO TOKa;
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KHOMKamMu Ig " [g Ha 7

LieBOI NaHenu npubopa yCcTaHOBUTL Takoe
3HayeHne napameTpa nogbopa Ha uHAukaTope npubopa, 4TOOLI
NnafeHVe HanpsbkeHUst Ha MarasuHe COMPOTMBIIEHUN ObIO paBHO
10,0+ 0,1B (4to coOOTBETCTBYET MaKCMMarnbHOMY HamnpsXeHUo
10 B). 370 3HayeHue KOHTPONMpYeTCs MO MokasaHWsiM BonbTMeTpa
B1-12;

HaXxaTb KHOMKY ’E Mpubop nepenget B pexxum PABOTA.
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INucT perncrtpaunmn nameHeHUn

Ne
U3MeHeHust

Homepa nucTtoB (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nictoB

(cTp.)

Oata
BHeCeHus1

Mognuckb
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