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Hactoslwmin AOKYMEHT SIBNSeTCA penpe3eHTaTUBHbIM BapMaHTOM pPYyKOBOACTBa MO
akcnnyatauum TPM10, uMpaeHTUYHbIM MO COAEpPXaHUI0O ITaJIOHYy PYKOBOACTBA MO
akcnnyaTtauun KYB®. 421210.002 PJ, npoweplemy ceptudukaumio B KOMMIEKTe ¢
npu6opom B ®PepepanbHOM areHTCTBE MO TEXHUYECKOMY PEeryjiMpoBaHuI0 U
MeTpPOoJIoruum.




BeBeneHue

HacTosiwee PykoBoacTBO MO 3KcrjlyaTauuu npegHasHayeHo A1 03HAKOMJIEeHUs
obcnyXuBaroLero nepcoHana ¢ yCTpomcTBOM, MPUHUMINOM AEACTBUSA, KOHCTPYKLMEN, TEXHUYECKOM
akcnnayataumenn wun obcnyxmBaHnem wusmeputena [MUL-perynstopa MMUKPOMNPOLECCOPHOro
opgHoKaHanbHoro TPM10 ¢ yHuBepcCanbHbIM M3MEPUTENbHBIM BXOA0M (B AasbHENLEM MO TEKCTY
MMEHYEMOro «npnbop»).

Mpubop BbinyckaeTcst cornacHo TY 4211-016-46526536-2005 1 umeet cepTndukat COOTBETCTBUS
[OCT-P. Mpnbop 3apernctpuposaH B FocynapcTBEHHOM peecTpe CpeacTs uamepeHuin nog, Ne 22285,

Mpnbop cootBeTcTByeT NOCT 12997 1 OTHOCUTCS K M3OEMAM FOCYAapCTBEHHOW CUCTEMbI
MPOMBILLNIEHHBIX NPUOOPOB M cpeacTs asTomatvusauuun. [lpy 3TOM, MO  YCTOMYMBOCTM K
3/1eKTPOMAarHUTHbIM BO3AENCTBMSM 1 MO YPOBHIO M3Ny4aeMbIX paamonomMex npubop COOTBETCTBYET
obopynosaHuio knacca Ano NOCT 51522 (M3K 61326-1).

Mpnbop obnagaeT ynyyLeHHbIMU N0 CPABHEHMIO C NPeablayLEn CEPUE XapaKTEPUCTUKAMMU:
. BbICOKasi MTOMEX0YCTONYMBOCTb K 9/1IEKTPOMArHUTHBIM BO3AENCTBUSIM;
. YBEJIMYEHHBI CPOK rapaHTUmW, rApaHTUHBIA CPOK 06CNYXMBaHWS COCTaBNseT 5 neT;
. NOBLILLIEHVE YHMBEPCANbHOCTU Npubopa, no3sossiowee 6onee rMbKO UCNOAL30BaTb
NPUOOPLI U YMEHbBLLINTb X HOMEHKIATYPY 3@ CHET UCMOb30BAHNSA:
. YH/BEPCAanbHOro BXo4a;
. BCTPOEHHOr0 WMCTOYHMKA HanpsikeHust 24 B ong nyuTaHusa akTUBHbIX O3aTHMKOB,
BbIXOAHbIX @HaNoroBbIx yCTPOMUCcTB (LAI) nnn opyrnx HN3KOBONbTHbIX Lenen ACY;
. MCNONb30BaHNE YCOBEPLUEHCTBOBAHHOM MaTematudeckon mogenun MNMUA-perynaropa n
aBTOHACTPOVKN.



Mpubopbl BbinyckatoTcs knacca ToyHocTn 0,25; 0,5. Knacc To4yHOCTM 3aBMCUT OT Tuna
NnoaK/04aemMoro BHELUHero aaTyumka.

Mpubop M3roTaBANBaETCA B Pa3NUYHbIX MoAMdUKAUMAX, OTAMHAOWMXCA APYyr OT Apyra
KOHCTPYKTUBHLIM WCMOSIHEHWEM W TUMOM BCTPOEHHbLIX BbIXOAHbLIX YCTPOMCTB. WMHbopmMaums o

Moamdmrkaummn npubopa 3amndpoBaHa B KOAE NOJIHOrO YCIOBHOMO 0603HAYEHUS:
TPM10 - X. ¥. XX

L

[Tun npuGopa

[ KOHCTDYKTMBHOE MCNONHEHHE

| 0603Ha4eHme NepeuiHOro npeobpasoearens

| TN BCTPOEHHBIX BbIXOAHBIX YCTPOHCTE

KoHCTpyKTUBHOE UCNONIHEeHue:
H —  KOPMyC HaCTEHHOro kperneHus ¢ paamepamm 130x105x65 MM 1 cTeneHbio 3awwmThl IP44;

L1 -  kopnyc wmTOoBOroO KpenieHuns ¢ paamepamm 96x96x65 MM 1 CTEMEHbIO 3aLLUUTLI CO CTOPOHSI
nepepHen naHenu IP54;

W2 - «kopnyc wutoBOro kpernneHus ¢ pasmepamyt 96x48x100 MM 1 CTeneHbio 3aluTbl CO
CTOPOHbI NepegHei naHenu IP54.

[aBapuTHbIE YepTexn KOpnycoB NpnbopoB NpuBeaeHbl B MNpunoxeHun A.
Y — yHMBEpPCaNbHbI UBMEPUTESNBHbIN BXOA,



Twun BCTPOEHHOIO BLIXOAHOro yctporictea (BY):

OGo3HayeHue
Twn BbIXOAHOIO 3JIeMEeHTa TexHnvyeckue napameTpbl
BbIXoaa
p KOHTaKTbl 9n1eKTPOMarHMTHOro Tok He 6onee 4 A npu HanpsixeHUn He Gonee
pene 250 B (50 ')
K OnTonapa TpaH3ncTopHas MocTosiHHbIN TOK He 6onee 400 MA npu
n-p-n-tuna HanpsixeHun He 6onee 60 B
T BbIxoa, Ans ynpasneHus BHELLHUM BbixoaHoe HanpsixeHve 4...6 B, NOCTOSIHHbIN TOK
TBEPAOTENbHLIM pene He 6onee 25 MA
c OnToNapa CUMNCTOPHS! Tok He 6onee 50 MA Npu NEPEMEHHOM
HanpsixeHun He 6onee 250 B (50 N'y)
Tok He 6onee 50 MA (Ha kaxayio onTonapy) npu
c3 Tpu ONTONaPb! CMMMCTOPHLIE rnepeMeHHOM HanpsbxeHun He 6onee 250 B (50 My)
u LIATT <1apameTp — Tok» MocTosAHHBIN TOK 4...20 MA Ha BHELUHEN Harpyske
He 6onee 1 kKOM, HanpsixxeHne nutadua 12...30 B
MocTtosiHHoe HanpsbkeHwe 0...10 B Ha BHELLHEl Harpy3-
y LA «<napameTp — HanpskeHme» Ke He MeHee 2 kKOM, HanpsbkeHve NuTanus 16...30 B

Mpumep 3anvcy 0603HaYeHMss NpMbopa B AOKYMEHTaUMM OPYroi Npoaykuun, rae OH MoxeT

ObITb MPUMEHEH:

U3meputens [MUL-perynatop MUKPONPOLLECCOPHbIN
TPM10-H.Y.PKTY 4211-016-46526536-2005

Mpumep 3anucu 0603Ha4YeHusa npmubopa nNpu ero 3akasze: TPM10-H.Y.PK
Mpy STOM  UIrOTOBNEHUIO U MNOCTABKE MNOAJEXUT  U3MEPUTENb

OAHOKaHaJbHbIN

NMnAa-perynatop

MUKPOMNPOLLECCOPHbIV 0aHOKaHanbHbIi TPM10 B kopnyce HaCTEHHOrO KpenneHns. Tn BCTPOEHHbIX
BbIXOAHbIX YCTPONCTB — Pene 31eKTPOMarHUTHOE U TPaH3UCTOpHasa onTtonapa.
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1. HasHauyeHue npubopa

M3meputens NMUA-perynatop MUKPOMPOLLECCOPHBIN oAHOKaHasbHblh TPM10 cOBMECTHO ¢
nepBMYHbIM Npeobpal3oBaTenem (OaTYNMKOM) MpPedHa3HaYeH Afis U3MEPEHUs U PerynmpoBaHus
TeEMNepaTypbl U Apyrux GuUanYeckmnx napameTpoB, 3HAYEHNE KOTOPbIX BHELIHUM AATYMKOM MOXET
6bITb NPeobpas3oBaHO B CUrHasIbl MOCTOSIHHOIO TOKA UM HANPSXXEHNS.

Mpnbop MOxer WCMONL30BATbCA AN WU3MEPEHUS W  PEryInpoOBaHUS TEXHOMOTMYECKUX
napaMeTpoB B Pa3/IMYHbIX OTPACAaX MPOMBILAEHHOCTU, B TOM 4YUCNE MOOKOHTPOJbHbIX

PocTtexHaasopy, a Takke KOMMYHabHOI0 U CeNbCKOr0 XO3ANCTBA.
Mpn6op NO3BONSIET OCYLLECTBASTL Cneayowme GyHKUMK:

M3MepeHne Temnepatypbl WM APYrux GUINHECKUX BENHMH  (OaBeHUs, BIaXHOCTU,
pacxofja, YPOBHS M T.N.) B OOHOW TOYKE C MOMOLLbIO CTaHOAPTHOro Aartymka,
NOAKII04AEMOr0 K YHMBEPCaIbHOMY BXoAy npubopa;

perynMpoBaHne  U3MepsieMoli  BeNMYMHbI MO MPOMNOPLUMOHANIbHO-UHTErpanbHO-
onddepeHunansHomy (MN) 3akoHy;

oTOOpaxeHNe Tekyllero Wu3MepeHWss Ha BCTPOEHHOM CBETOAWOAHOM LMPPOBOM
WNHOMKATOPE;

aBTomartunyeckoe onpeaeneHme koadduumnentos NMNA-perynatopa (aBToHACTpoOKa);
dopMUpOBaHME YNPaBASIOWEro BO3OENCTBUS Ha Bbixoge 1 C MOMOLLBIO BbIXOOHOMO
aHanoroBoro curHana (Npu NCnonb30BaHMN B KA4ECTBE BbIXOAHOrO YyCTPOWCTBa Undpo-
aHanorosoro npeo6pasosatens (LIAM)) van WMpoTHO-UMNybCHoM Moaynsumn (LLUMM)
(Npn ncnonb3oBaHUN UCKPETHOIO BIXOAHOMO YCTPOCTBA);

dopmupoBaHne Ha Bbixoge 2  [OOMOMHWMTENBHONO CWUrHana ynpaeieHusi Mo
OBYXNO3ULMOHHOMY 3aKOHY Ui curHana «ABsapusi».
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2. TexHM4YeckMe xapakTepucTUKu 1 yCJI0BUS 3KCnyaTauum

2.1. TexHU4YecKne xapakTepucTukm npudopa

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTUKKN Npnbopa NnpuBeaeHbl B Tabn. 2.1+2.3.

Tabnuua 2.1
XapaktepucTtuku npuéopa
HanmeHoBaHune 3Ha4yeHune

Jnana3oH NepeMeHHOro HaNPsXKEHUS NUTaHNS:

HanpsxeHve, B 90...245

yacTtoTa, 'y, 47...63
MoTpebnsiemas MOLIHOCTL, BA, He 6onee 7
HanpsixeHne BCTPOEHHOI0 MCTOYHMKA NUTAHWS MOCTOSIHHOIO TOKa, B 24 £2 4
MakcumanbHO JONYCTUMbIN TOK BCTPOEHHOTO MCTOYHMKA NUTAHNSA, MA 80
KonnyecTBo kaHanos 1
Bpems onpoca Bxoga:

TEPMOMETPbI CONPOTUBIIEHNS, C, HE Bonee 0,8

TEpMOaneKTpuyeckme npeobpasoBarenu u yHUULMPOBaHHbIE

CUrHanbl MOCTOSHHOMO HAMPSXXEHUs 1 TOKA, C, He Bonee 0,4
Mpenen 0CHOBHOW NPUBEAEHHOM NOrPELLIHOCTM NMPU U3SMEPEHUN:

TepMoaneKkTpuyeckmn npeobpasosarensmu, % +0,5

TEPMOMETPaMU CONPOTUBIEHNUS U YHUPULIMPOBAHHBLIMU CUTHAIaMU

NMOCTOSIHHOIO HANPSHXEHWS 1 Toka, % +0,25




MpogomkeHue Tabn. 2.1

HaunmeHoBaHue 3HayeHue

CTteneHb 3awmTbl Kopnyca

HacTeHHbIN H P44

wymTosble L1 v LLI2 (co CTOpOHbI NMLEBOW NaHenmn) IP54
[abapuTHble pasmepsbl Nnpubopa:

HacTeHHbIN H, MM (130x105x65)+1

wuToson LT, MM (96x96x65)*1

wuTtosom L2, MM (96x48x100)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuin cpok cnyxosbl, net 8

Ta6bnuua 2.2
Ucnonb3yemMblie Ha BXOAE CUTHasIbl NTOCTOSIHHOIO TOKa U HanpsXeHus
3HauyeHune Mpeanen
Awvana3oH envuHULbl OCHOBHOW
HaumeHoBaHue = o o
namepeHuii, % Mnagwero npuBepeHHOoN
paspsaa, ea. u3M. | norpewHocTi, %
CurHan nocTOSIHHOI 0 HanpPsXXeHUs
-50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudpunumpoBaHHbie curHansi no N'OCT 26.011-80

0..1B | 0...100 | 0,1;1,0 | +0,25




MpogonxeHue Tadn. 2.2

3HavyeHune Mpenen
AnanasoH eANHULLbI OCHOBHOM
HanmeHoBaHune = o
namepeHui, % Mnaawero npuBeaeHHOW
pa3psaa norpewHocTn, %
0...5MA 0...100 0,1;1,0
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 0,1;1,0

MpumeyaHmne. MakcuManbHO BO3MOXHbIA Anana3oH uHaukaumm oT - 999 po 9999. Mpwu
MHOVLMPYEMbIX 3HA4eHusxX Boiwe 999,9 n Hmxe muHyc 199,9 LeHa eaMHMUBl Maawero paspsaa

paBHa 1.
Ta6bnuua 2.3
Ucnonb3yemsbie Ha BXoAe nNepBUYHbIe Npeobpa3oBaTenu (4aT4nku)
3HauyeHune Mpepen
Anana3oH eANHULLbI OCHOBHOWM
HaumeHoBaHue uamepenuii, °C Mnaglwero npuBeaeHHOM

paspsaa, °C?

norpewHocTn, %

TepmMmoMeTpbl CONPOTUBIIEH
con

nano OCT P 8.625

-2006 wnu TepmonpeoOpa3oBaTenu
poTuenexus no FOCT 6651-94 °

Cu 50 (0."=0,00426 °C ") —50...+200 0,1
50M (a=0,00428 °C ") —200...+200 0,1;1,0
Pt 50 (0=0,00385 °C ) —200...+850 0,1;1,0
50 (0:=0,00391 °C ) —240.. +1100 0,1;1,0

+0,25
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpepnen
HanmeHoBaHWe Anana3oH eAnHULLbI OCHOBHOM
namepenuii, °C Mnaplwero npuBeeHHo
paspsaa, °C? norpewHocTn, %
Cu 100 (a=0,00426 °C™) -50...+200 0,1
100M (0=0,00428°C™") —200...+200 0,1;1,0
Pt 100 (¢=0,00385°C ") —200...+850 0,1;1,0
1000 (a=0,00391°C™") —240...+1100 0,1;1,0
Ni 100 (a=0,00617°C"™") -60...+180 0,1
Pt 500 (¢=0,00385°C™") —200...+850 0,1;1,0
500M (a=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 (a=0,00617°C™") -60...+180 0,1
Cu 1000 (2=0,00426 °C™) -50...4+200 0,1
1000M (a=0,00428°C™") —200...+200 0,1;1,0
Pt 1000 (a=0,00385°C™") —200...+850 0,1;1,0
1000MN (a:=0,00391°C™) —250...+1100 0,1;1,0
Ni 1000 (a=0,00617 °C™") -60...+180 0,1
TepmoanekTpuyeckue npeodbpaszosatenm no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0,5
TXK (J) —-200...+1200 0,1;1,0 (+0,25)*
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MpoponmxeHue Tadbn. 2.3

3HavyeHune Mpepen
AnanasoH €ANHULbI OCHOBHOWA
Haumenosakue namepenuin, °C Mnaguwero npuBeneHHoMN
paspsaa, °C? norpewHocTn, %
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0 £0.5
TP (B) +200...+1800 0,1;1,0 (¢5 2'5),,,
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
MpumeuyaHuns.

1)

TemMnepaTtypHoll  KOIDPUUUEHT TepmMomMeTpa CONPOTUBIEHUS —

OTHOLWIEeHMe pa3HULbl

COMPOTUBIIEHNI AaTynka, naMmepeHHsix npu temnepatype 100 1 0 °C, k ero conpoTUBNEHMIO,
namepenHHomy npu 0 °C (R,), AeneHHoe Ha 100 °C v OKpYrneHHOE A0 NATOr0 3Haka rMocne 3ansToi.

2)

paeHa 1 °C.

¥ ponyckaeTcs

npuMeHeHune

HecTaHOapTn3oBaHHOIo

MegHoro

npu temneparype Bbiwe 999,9 n Huxe muHyc 199,9 °C ueHa eguHMLbl MAaaLIero paspsaa

TepMomeTpa

conpoTmenexus ¢ R, =53 Om a = 0,00426°C ' 1 granasoHoM uamepenuii ot — 50 go +180 °C.

4)

OCHOBHaﬂanBeﬂeHHaﬂﬂOFpemHOCTbﬁeSKXC.
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2.2. YcnoBua 3KkcnlyaTauum npuéopa

[0 yCTOMYMBOCTU K MEXAHNYECKNM BO3LAENCTBMAM NpuY aKcnayaTaumm npnbop coOoTBETCTBYET
rpynne ncnonHenns N2 no FOCT 12997-84.

Mo ycTOMYMBOCTM K KAMMaTMYECKMM BO3AENCTBMAM Mpu  3Kcrlyatauun  npubop
COOTBETCTBYET rpynne ncnonHexms B4 no FOCT 12997-84.

Mpw aTom Npubop akcnnyaTupyeTcs Npy CNeayoLwmx yCloBusx:

e  3aKpbITble B3pblBOOE30MacHbIE NOMeLLEeHMS 6e3 arpecCrBHbIX MapOB U ra3os;

. TemnepaTypa OKpy>XaloLero Bosayxa ot +1 o +50 °C;
. BEPXHWUIN Npeen OTHOCUTENBHOWM BAAXHOCTU BO3ayxa — He 6onee 80 % npu +35 OC un

bonee HU3KMX TemnepaTtypax 6e3 KOHAEHCaLMW BAaru;
. aTtmocdepHoe aasnenuve ot 84 no 106,7 kMa.

MpumeuyaHue. TpeboBaHWs B 4YaCTM BHELWHUX BO3AENCTBYIOLWMX AKTOPOB SABASIOTCSA
oba3aTesNibHbIMU1, Kak OTHOCSsILLMECs K TpeboBaHMsaM 6e30MnacHOCTH.
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3. YcTpoiicTBo n paboTa npnbopa

3.1. MpuHUuMN pencTeua

CTpykTypHasa cxema npubopa npmeeneHa Ha puc. 3.1.

TPM10
o ______ (noxobpabomu nanib _
i |
exop, 1 " | [omwcnuTens) Buixog 1
* yHuBepcanbHblid| | | undposoit prnctapiel I 1 | -
— kBaapa -perynatop+={ BY 1
7 oo 17| untp KOpHSL WA I g
AATIMK : I %
: yorpoiicreo || [0, ] | Beon 2 <
I cpasHeHua | | 1
== }
nnnn
uoou

Puc. 3.1. CrpykrypHas cxema npubopa

Mpubop comepXUT KaHan YHMBEPCANbHOrO BXOA4A Afs MOAKIOYEHUS  MEPBUYHOIO
npeobpasoBaTtens (gatymka), 610K 00pabOTKM [OaHHbIX, YeTblpexpas3psiaHblii CBETOAMOOHbIN
uMdpPOBO WUHAMKATOP W BbIXOOHbIE YCTporcTBa (BY), npegHasHayeHHble [ns ynpasBneHus
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BHELWIHNM o6opynoBaHneM. Bnok 06paboTkM AaHHbIX BKJOYaeT B cebs uudpoBoit GpunbTp,
BbIYNCNINTENb KBaApaTHOro KopHs, NMNO-perynatop, ycTpoiicTBo cpaBHeHus. NMUL-perynupoBanme
ocyulecTBnsieTcss nocpeactsoM BY1. MNpu Heob6xoaMMoOCTU AOMONHNUTENBHOIO ABYXMNO3ULMOHHOIO
perynMpoBaHus uUAn AOAs opraHu3aumyM aBapuiiHOM CuUrHanusauum cnegyet Ucnosib3oBaTtb
YCTPOICTBO CPaBHEHMS U CBA3AHHOE C HUM BY2.

B 3aBucumocTn ot mogudurkaumm npubopa BY1 MoxeT ObiTb AMCKPETHOrO UM aHalIoroBOro
TMna, BY2 - Tonbko guckpetHoro tuna (cm. n. 3.2.5).

BHumaHune. B mogmndukaumm TPM10-X.C3 ans noakaloyeHus Harpy3kum MCrnonb3dyloTcs oba
BbIX04a, MO3TOMY YCTPOMCTBO CPABHEHUS HE 334ENCTBOBAHO.

3.1.1. Uudpoeaa punbTpaums v KOoppekuusa uamepeHui
3.1.1.1. Unodposasa punbTpauma uamepeHui

Ona  ocnabneHusi BAUSIHUS  BHELHWUX WMMYbCHbIX MOMEX Ha  3KCrnjyaTauuoHHble
XapakTepucTrkm npudopa B NporpaMmy ero paboThl BBeAeHa undposas GubTpaums pesynbTatoB
N3MEpPEHU.

dunbTpaumsa ocywecTenseTcs B ABa aTana.

Ha nepBom 3tane &unbTpaumm wun3 TeKyWMX WU3SMEPEHUN BXOAHbLIX MapamMeTpoB
0ThUNLTPOBLIBAITCS 3HAYEHUS, UMEIOLLNE SBHO BbIPAXKEHHbIE «POBasibl» UK «BbIOPOCHI».
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Ona aToro npubop BbIMUCASET Pas3HOCTb Mexay pesynbTaTaMy W3MEpPeHUn BXOOHOM
BEJINYMHbI, BbIMOJIHEHHbIX B OBYX MOCNEOHMX LUMKIax Ornpoca, W CPaBHMBAET €€ C 3a[aHHbIM
3HaYeHVEeM, Ha3biBaeMbiM «nonocot dunbTpa». Ecnn BblYMCNEHHAs Pa3HOCTb MNPEBbILLAET
3afaHHbIi  npefen, TO MPOM3BOAUTCS MOBTOPHOE W3MEPEHWE, MOJIyYeHHbI  pesynbTart
oTOpackiBaeTCcs, a 3Ha4YeHne nonockl GubTpa yaBamBaeTcs. B cnyyae noarBepxaeHus HOBOro
3HavYeHns GUALTP NepecTpamBaeTcs (T.e. nosioca GunbTpa YyMEHbLUAETCS A0 UCXOOHOW) Ha HOBOE
CTabunbHOE COCTOSIHME U3MEPSEMON BENNYMHbBI. Takon anropntm No3BOASET 3ALNTUTL Npnbop OT
BO3OENCTBUSA  €OVMHUYHBbIX  UMMYSIbCHbIX W KOMMYTAUMOHHbIX MOMEX, BO3HMKAIOWMX Ha
Npon3BOACTBE Npu paboTe CUI0BOro 060pyA0BaHMS.

Monoca ¢unbTpa 3agaeTcs B eAMHULAX M3MEPSEMON BeNUYUHbI napameTpom b1-8 (cm.
MpunoxeHne B).

Cnepyet uMeTb B BuAy, 4TO YeM MeHbLUe 3HavyeHWe nonocbl GuibTpa, Tem Jnyylle
NOMEeX03aLUMNLLEHHOCTb M3MEPUTENBHOMO KaHana, HO NMpu 3TOM (M3-3a BO3MOXHbLIX MOBTOPHbIX
M3MepeHNin) xyxxe peakumns npubopa Ha GblcTpoe pakTnieckoe U3MeHeHe BXOLHOro napameTpa.
MosTomy npu 3agaHnm Nonockl GuUnbTPa cneayeT y4nTblBaTb MakCUMasbHYIO CKOPOCTb U3MEHEHUS
KOHTPONIMPYEMOM  BEIMYUHBI, @ Takke YCTAHOBNEHHYID [OAs  WCMOAb3yeMOro  Aaryvka
NeproAMYHOCTb Onpoca.

Mpu HeobxoaMMoOCTU GUABTP MOXET ObiTb OTKIOYEH YCTAHOBKOM HY/IEBOTrO 3HAYEHUSI
napameTtpa b1-8.

Ha BTOopom aTane ¢punbTpauum OCyLLECTBNSETCS CriiaxunsaHve (oemMnorpoBaHne) curHana
C LieJIblo YCTPaHEHMs LYMOBbIX COCTaBAOLLMX.

15



OCHOBHOW XapakTepuUCTMKOM Ccrnaxueawowero oéunstpa Tear
SBNSIETCH «MNOCTOsIHHas BpeMeHu c¢unbTpa» — MHTEpBan, B e
TEYEHME KOTOPOro WM3MEHEHWE BbLIXOLHOIMO CurHana ounbTpa
pocturaet 0,63 OT UBMEHEHMS BXOAHOMO CUrHana. a) koHTpONMpyeman Temnepatypa

MocTosiHHaa BpeMeHU GuAbTpa 330aETCH B CEKYHOAX Ty
napametTpom b1-9.

CnepnyeT NOMHUTb, Y4TO YBESIMYEHME 3HAYEHUS MOCTOSHHOW
BpeMeHn ¢uibTpa yaydllaeT MOMexX03alMLLIEHHOCTb KaHana
n3MepeHus, HO OZIHOBPEMEHHO yBenM4MBaeT ero
WNHEPLIMOHHOCTb, T. €. peakums npnbopa Ha BLICTpble N3MeHeHUs 6) unsTpe OTKIOUEHS
BXOLHOW BENINYMHBI 3aMeNsieTcs.

Mpn HeobxoaMMOCTU GUALTP MOXET ObiTb OTKOYEH
YCTaHOBKO HyNIEBOr0 3Ha4eHust napameTpa b1-9.

BpemeHHble guarpamMmmbl  paboTbl  LUMGPOBLIX  GUILTPOB
npeacTaBfeHbl Ha puc. 3.2.

B) BKNOYEH GUNLTP b1-8 t

Tz

3.1.1.2. KoppeKuus uaMepuTenbHOI XapaKTepucTUKM /_\_’_
[aTYNKOB

r) BkMOYEHE unsTpE b1-Bub1-9 T

Lns yCcTpaHeHns Ha4anbHoN NorpewHoCTM NPpeobpasoBaHNS  pyc, 3.2, BpemeHHble GHATPaMMbl pacoThl
BXOAHbIX CUrHanos [ NMorpeLUHOCTeN, BHOCUMBbIX Lindposbix GprnsTpos
coeauHUTeNbHbIMK NMPOBOAAMU, U3MEPEHHbIE N OTGUILTPOBAHHbLIE NMPMOOPOM 3HAYEHUS MOTyT
GblTb OTKOPPEKTMPOBAHLI. MOrpeLHOCT BbISBASIOTCA MPU NPOBEAEHUM METPONOrMYeckmnx MUc-
NbITAHWA 1 YCTPaHSAOTCSA MyTEM BBOAA KOPPEKTUPYIOLLMX 3HadYeHuid. B npubope ectb gga Tvna
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KOPPEKUMN, C MOMOLLbIO KOTOPbIX MOXHO OCYLWECTBASATbL CABAT W W3MEHEHME HakIoHa
N3MEPUTENbHON XapakTePUCTUKM.

CABUI xapaKTepUCTUKU OCYLLECTBNSETCA NMyTeM npubaBneHusi K U3MEPEHHOM BennymHe
3HavyeHus, 3agaHHoro napametpom b1-1 (cm. MpunoxeHne B). 3HaveHns caogura xapakTepucTukm
[aTtyvka 3a4alTca B eQuHMLAxX U3MepeHns GU3nyYeckor BEeNMYUHBLL U CiyXaT 4S8 KOMAeHcaumn
NOrpeLHocTen, BHOCUMBIX COMPOTUBAEHUAMW MNOABOAALMX MPOBOAOB (NPU  MOAKIIOYEHUN
TEPMOMETPOB CONPOTMBIIEHUS N0 ABYXNPOBOAHON CXEME), a TaKXe NPU OTKIOHEHUN Y TepMoMeTpa
COMPOTUBNEHNSA 3Ha4YeHuns R.

Mpumep caosura n3amepuTenbHOM XxapakTepucTukn rpadudeckn npeacTaBnieH Ha puc. 3.3.

T,°C 1,°c4
i - /
100 // 100 /
| 663 xoppexsm / | Gea koppesu /
80 8t l,
60 // 60 F //
g x : 7/ € Koppenpei m Vs € Roppesuped
T i // T=T,u*5 L/ T=Tyou B
"
-] 20 Vs 20
|0 20 40 60 80 100 Toam °C 20 40 60 80 100 Toa °C
AR+ |(50) (113)  (Rrcw, OM) (50) 7.3} (Rycw, OM)
Rotew  Ro
Puc. 3.3. Koppexuma “caBur xapaKrepucTuim® Puc. 3.4. KoppeKkuna “HaknoH XapakTepucTukm™
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N3MeHeHne HaKJ/IoHa XapaKTePUCTUKU OCYLLLECTBASETCS NYTEM YMHOXEHUSA USMEPEHHON (1
CKOPPEKTUPOBAHHOW «COBUIOM», €CNM 3Ta KOPPeKLMs Heobxoarma) BENMYMHBLI Ha MOMPaBOYHbIi
K09 ULMEHT B, 3HaUYEHME KOTOPOro 3agaeTcs napameTpom b1-2.

JlaHHbI BUA, KOPPEKUMM UCMOJb3YyeTCs, Kak npasuno, A4S KOMMAEHCaumm MnorpeLHocTen
camux AaT4MKOB (Hanpumep, npy OTKIOHEHUW Y TEPMOMETPOB COMPOTMBAEHNS NapamMeTpa o OT
CTaHOAPTHOIO 3HAYeHWsl) WAM MOrpPeLUHOCTEelr, CBA3aHHbIX C Pa3bpoCcoM  COMPOTUBNEHUN
LIYHTMPYIOLLMX Pe3UCTOPOB (Mpu paboTe ¢ Nnpeobpal3oBaTesisiMn, BbIXOAHLIM CUIHANOM KOTOPbIX
ABNSETCH TOK).

3HayeHne nonpaBoyHOro koadduumeHTa B 3agaetca B 6e3pasMepHbIX eauHuuax B
nunanasoHe ot 0,900 oo 1,100 1 nepen yCTaHOBKOWM MOXET ObITb ONpeaeneHo rno popmyne:

B = NdakT / Muam,

roe

B — 3HaYeHne NonpaBoYHOro KoadpPurumeHTa, ycTaHaBIMBAEMOr0 NapamMeTpomMm;

MdakT - pakTnyeckoe 3Ha4eHne KOHTPOINPYEMOIN BXOAHOW BENTUYUHDI;

Muam — n3mepeHHoe NPUBOPOM 3HAYEHME TOM Xe BENNYMHDI.

MprMep U3MEHEHWsT HAKJIOHA U3MEPUTENBHOW XapakTePUCTUKN rpadryeckn NpeacTaBieH Ha
puc. 3.4.

Onpenenntb HEOOXOAMMOCTb BBEAEHMS MOMPaBOYHOIr0 KO3GbOdULMEHTA MOXHO, U3MEpUB
MakcuManbHOe wunu 6nM3Koe K HEeMy 3HayeHue napameTpa, rAe OTKJIOHEHME HakJioHa
N3MepUTENbHOWN XapakTepPUCTUKM Hanbonee 3aMeTHO.

BHumaHune. 3agaHne KOPPEKTUPYIOLLMX 3HAYEHUIA, OTANYAIOLLMXCS OT 3aBOACKUX ycTaHoBOK (b1-1
= 0.0 n b1-2 = 1.000), nameHseT CTaHOAPTHbIE METPOJIOTNYECKNE XapaKTepUCcTUku npubdopa u
[OJIKHO MPOU3BOAUTLCH TOJILKO B TEXHUYECKM OBOOCHOBAHHLIX Clyvasix KBanuduuupoBaHHbIMU
cneunanucTamu.
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3.1.2. BbluncneHue KkBagpaTHOro KOPHS C y4eTOM HacTpoeK
MaclwTabupoBaHus

[Ana paboTbl C YHUPULMPOBAHHBIMW AATYMKAMU, CUTHAN KOTOPbIX MPOMOPLUMOHANEH KBaapaTy
N3MEPSIEMON BENMYMHBI (JaT4MKM pacxofa XUAOKOCTU WM rasa), B npubopax MCrnosib3yeTcs
NMPOrpaMMHbI  MOAY/b  BbIMUCIUTENS KBAaApPaTHOro KOpHS. [ns  BKIIOYEHWS/BbIKIIIOYEHMS
BblYMCINTENS HEOOXOAMMO YCTaHOBUTb COOTBETCTBYIOLlEe 3HavyeHue napametpa b1-3 (cm.
MpunoxeHne B).

BbluncneHne kBagpaTHOro KOpHs, C y4eTOM HacTpoek MacliTabupoBaHus, u nocnenyloLas
Bblgaya curHana Ha MHAMKaLUmio NPOUCXOASaT No creayoLen popmyne:

T=n,+/7(n - n,),

roe i - 3a[laHHOE MOJIb30BAaTENIEM HUXHEE 3HAYeHVE rpaHuupl AvanasoHa
H
n3mepenHus (b1-5);
n - 3ajaHHOE MO0JIb30BaTeNIeEM BEPXHEE 3HAYEHME FpaHuLbl Anana3oHa

namepenus (b1-6);
| - 3HaYeHMe cUrHana ¢ gatyinka B OTHOCUTENbHbIX eanHuuax ot 0,000
0o 1,000.
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3.2. YcTpoiicTBO Nnpudopa
3.2.1. KoHcTpykuus npubopa

Mpubop KOHCTPYKTUBHO BLIMOJIHEH B  MJaCTMAacCOBOM
Koprnyce, MpPeaHasHa4YeHHOM Aasi LWWTOBOTO WAWN HACTEHHOrO
KpenneHusi. Ockn3bl KOPMYCOB C rabapuTHLIMK 1 YCTAHOBOYHbLIMM
pasmepamu npmeeaeHsbl B MNpunoxenun A.

Bce anemeHTbl npubopa pasMelleHbl Ha ABYX MeYaTHbIX
nnatax. Ha nuueBol naHenn pPacrnonioXeHbl kasmaTypa
ynpasneHms npnbopom, LMdpPOBO MHAMKATOP 1 CBETOANOAbI, HA
3agHelr - cwunoBas M U3MepUTENlbHAas 4YacTu, a Takke
NPUCOEANHNTENbHBIN KNIEMMHUK.

[nsa yctaHoBkM npubopa B LLMT B KOMMAEKTE NpunaralTca
KpeneXHbIe 3N1eMEHTHI.

KnemMMHUK gng noacoeamHeHnsa BHeLWHNX CBA3en (OaT4nkoB
1 uenei NUTaHns) y NnpubopoB LLNTOBOIO KPEenjeHns HaxoauTcs
Ha 3agHel cTeHke. B npubopax HACTEHHOro KpenjeHus
KNEMMHUMK PacronoXeH MOf BepxHen KpbIKol. B oTBepcTusix
nogsoaa BHELUHUX  CBs3eWn YCTaHOBJEHbI pe3nHoBbIe
YIIOTHUTENN.

Ha puc. 3.5, a npuBeneH BHeEWHWI BUL NIULEBOIM NaHenu

ke 03505 WIMEPHTENL-pEnvmaToe BCH (&

D

<
°9g 3

%E

K 02505  HIMEPHTEAL-PEMMATOP

te tg X ©

Okt
[o]+]
T 2
(o] 0000

Puc. 3.5. Nluyeean nanens npuGopa ana
KopnycoB: a) HacTensoro H n
wMToBOro Kpennenus LW1;

6) wurosoro LL2.

npubopa asi KOprnycoB HacTeHHoro H n wutoBoro kpennenus LLL1, Ha puc. 3.5, 6 — wmTtoBoro LL2.
Ha nuueBoi naHenn pacnosioXeHbl 31EMEHTbI YNPABAEHUS U MHAUKALUWN.

20




YeTblpexpa3psaaHblii UMGPOBON MHOAMKATOP, NpeaHasHa4YeHHbI Ans 0ToOpaXxeHus 3Ha4YeHnin
M3MepsieMblX BEIMHYNH U GYHKUMOHABbHBIX MapamMeTpoB npubopa.
BoceMb CBETOANOA0B KPACHOIr0 CBEYEHUSA CUMHANM3NPYIOT O Pa3fINYHbIX pexumax paboTbl:

cesetognoapl «K1» n «K2» cuUrHanuMsmpyrot O BKJIIOYEHUWN BbIXOAHbLIX ycTponcTts M-
perynatopa (TONbKO ANS BbIXOA4A AUCKPETHOrO Tuna) WM YCTPOWCTBA CPaBHEHWUS,
COOTBETCTBEHHO;

cBeToAMoabl  «T», «T,», «Tp», «X», «C1» un «C2» 3acBe4nmBaloTCs B pexunme
MPOrPAMMUNPOBAHUE wn curHanuampyloT O TOM, Kakoli napameTp BbiOpaH Aans
penakTMpoBaHus (cMm. n. 6.3).

MPOr|
KHonka npepHa3HadeHa oy exona B pexvm MPOrPAMMWPOBAHMUE, a Takke ofisi 3anmcu
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWI B QHEPrOHE3aBUCHMYIO NaMsTb Npubopa.

o
KHonka E npegHasHayeHa nnis Bbibopa NporpaMM1pyemMoro napameTpa u yBesiMieHus ero
3HaveHus. MNpu yaepxxaHnm KHOMKM CKOPOCTb U3MEHEHUS BO3pacTaerT.

h YA
KHonka ’g npefHa3HaveHa ans Beibopa NporpamMMrMpyemMoro napaMeTpa U YMEHbLUEHUS ero
3HaueHus. [pu yaepxaHnm KHOMKU CKOPOCTb U3MEHEeHUs1 BO3pacTaeT.
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3.2.2. Tunbl BXOAHbIX YCTPOMUCTB

BxogHoe n3mepuTenbHoe YCTPOMCTBO B NMpubope SBASETCS YHUBEPCAlbHbIM, T.€. K HEMY
MOXHO MOAKNoYaTh MoOble NepPBUYHbIE NPeobpa3oBaTenu (4aTinkn) N3 NepeyvncreHHbIx B Tabn.
2.2. K Bxoay npr6opa MOXHO NOAK/IIOYUTbL OAHOBPEMEHHO OAVH AAaTYMK.

B kayecTBe [aTtuMKoB MOTyT ObITb MCMOJIb30BAHbI:

e  TEPMOMETPbl CONPOTUBNEHMS;

. npeobpa3oBaTtesiv TEPMOINIEKTPUHECKNE;

e  aKTUBHble Npeobpa3oBaTenv C BbIXOOHbIM aHaIOroOBbIM CUrHaNIOM B BUAE MOCTOSIHHOIO

Hanps)XeHUst NN Toka.

AKTVBHblE Mpeobpa3oBaTeny C BbIXOAHbIM @HAJIOrOBbIM CUFHAJIOM B BMAE MOCTOSIHHOrO
HanpsxxeHus (-50...50 mB, 0...1 B) unu Toka (0...5 MA, 0...20 mA, 4...20 MA) mMoryT ObITb
MCMOJIb30BaHbl AJ19 U3MEPEHUs1 Kak TeMnepartypbl, Tak U APYrnx GU3nyYecknx BEMYUH: AaBNeHUs,
pacxona, ypoBHSA U T. M.

3.2.2.1. NMoaknioyeHne TEPMOMETPOB CONPOTUBIEHUS

PaboTta paTtyMkoB OCHOBaHa Ha TeMrepaTypHOI 3aBUCMMOCTM 3JIEKTPUYECKOro COMpo-
TMBNEHNS MeTannoB. JaTyvk PpU3NYECKM BbLINOSIHEH B BUAE KaTYLWKW W3 TOHKOW MeOHOW wnnn
naaTMHOBOW MPOBOJIOKN Ha Kapkace M3 M30JISLMOHHOrO Martepuana, 3akilo4eHHOW B 3alUMTHYIO
runbdy. TepMOMETPbl COMPOTUBIEHUSI  XapakTepu3yloTcsa OBymMs napametpamun: R, -
conpoTtuBneHvemM gativka npy 0 °C M o — OTHOLUEHMEM pasHuLbl CONPOTUBNEHMIA OaTyMKa,
namepeHHbix npu Temnepatype 100 n 0 °C, k ero conpoTtueieHuto, namepeHHomy npu 0 °C (R,
neneHHbiM Ha 100 °C.
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B npubopax uncnonb3yeTca  TPEXNpPoOBOAHAs  cxema
NoAKIOYEHNS TEPMOMETPOB conpoTtueBneHus. K ogHomy u3
BbIBOLOB Tepmope3uctopa R, nogcoenmHsiiotcs aBa nposofa, a
TpeTuii noaknoyaeTcs k apyromy Boisoay R, (puc. 3.6, Hymepauuvs
KOHTaKTOB npuBeaeHa B MpunoxeHnn B (1abn. B1)). Takas cxema
NMO3BOJISIET CKOMIMEHCUPOBATb COMPOTUBIIEHNE COEAMHUTENbHBIX
nposogoB. [py 3TtoM Heobxogumo cobnogatb  ycnosue
paBeHCTBa CONPOTUBIIEHNIA BCEX TPEX NPOBOAOB.

Puc. 3.6

TepMOMETpbl  COMPOTUBIEHUS MOFYT MOAK/AYATECA K MNpuMBOpy C  MCMOb30BaHUEM
OBYXMPOBOAHOW SIMHUW, HO NPWU 3TOM OTCYTCTBYET KOMMEHCALMs NPU U3MEHEHUW COMPOTUBNEHUS
coeauHUTeNbHbIX NPOBOAOB. MoaToMy OyAeT HabnaAaTbCA HEKOTOopas 3aBMCMMOCTbL MOKa3aHWii
npubopa oT konebaHuii TemnepaTypbl NPOBOAOB. B cnyyae ncnonb3oBaHUa ABYXNPOBOAHOM TNHWN
015 KOMAeHcauum NapasmMTHOro CONPOTUBEHNS NPOBOAOB HEO06X0AMMO NpW NOAroToBKE Npudopa

K paboTe BbINOMHUTL AENCTBUS, yka3aHHble B [MpunoxerHumn I,

3.2.2.2. MopknioyeHne TEepPMO3/IeKTPUYECKUX
npeo6pa3oBaTeneit

TepmoanekTpuyeckuii npeobpasoBartenb (Tepmonapa) Co-
CTOWUT N3 ABYX CO€AMHEHHbIX Ha OAHOM N3 KOHLLOB MPOBOAHUKOB,
M3roTOB/IEHHBLIX M3 METaNNoB, 0OnajaloLmx pasHblMU TEPMO-
anekTpnyeckumn ceoncTesamu. CoeamHEHHbIE KOHLbI, Ha3biBae-
Mble «pabo4uM chaem», OMyCcKaloT B WM3MepsieMylo cpeay, a
CBOOOHbIE KOHLbI («XONOLHbIV Cnan») TepMonapbl NOAKIOHAOT
Ko BxoAy npubopa (puc. 3.7, HyMepaLuMsi KOHTAakTOB NpPYBEAEHA B
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MpunoxeHun b (Tabn. B1)). Ecnn Temnepatypbl «paboyero» U «xoN0AHOr0 CraeB» PasnyHbl, TO
Tepmonapa BbipabaTbiBaeT TepMoI/1C, KoTopas 1 NoaaeTcs Ha U3MepPUTESb.

Mockonbky TepmMo34C 3aBUCUT OT pPas3HOCTM TemnepaTyp ABYX CNaeB TepMonapbl, TO Ans
NoJly4EeHNsT KOPPEKTHbIX MOKa3aHWin HeoOXOAMMO 3HaTb TemMrnepaTypy «XOJIOAHOro cnas» (ee
CcBOOOHbIX KOHLIOB), HTOObLI CKOMMNEHCMPOBAThL €€ B Aa/IbHENLLNX BbIYUCTIEHUSX.

B npnbopax npenycMoTpeHa cxema aBTOMaTUYeCKon KOMMNeHcauum TemnepaTypbl CBOOOAHbIX
KOHUOB Tepmonapbl. JlaTyMk TemnepaTtypbl «XOJIOOHOMO Chnasi» YCTAHOBMEH pPSAOM C
NPUCOEANHNTENIbHLIM KNEMMHUKOM.

Mpumeuanmne. [115 OTKIIOHEHMSI KOMNEHCALIMM «XONOAHOMO criasi» Heobxoammo BeecTu kog, I (cm. n.
6). KomneHcauus «xonogHoro cnasi» 6yaeT BHOBb BKJIIOYEHA TOJIbKO MPWU M3MEHEHWN KOAA AaTdvka Uin
HOBOM BKJItO4EHMM Npubopa.

MopknioyeHne Tepmonap K  npubopy  AOMKHO
NPOV3BOANTLCH o] NOMOLLIbIO cneumanbHbIX
KOMMEHCALUMOHHBLIX  (TEePMO3NEKTPOAHbIX)  MPOBOLOB,
M3rOTOB/IEHHbLIX M3 TEX XE CaMblX MaTepuanoB, 4TO W
TepMonapa, npu 9TOM PEeKOMeHAyeTCs MnomeLlatb
npoeoga B 3aWwmTHbIN 3kpaH (puc. 3.8). Hdonyckaetcs
Takke uMcnonb3oBaTb MpoBOja W3 METaANNoOB  C
TEPMOSJIEKTPUYECKMMN  XapaKTepUCTUKaMn, KOoTopble B
AnanasoHe Temneparyp 0...100°C aHanornyHbl
XapakTepucTMkaMm MaTepuasioB 3/1eKTPOLOB Tepmonapsbl.
Mpn coeouHeHUM  KOMMEHCALMOHHbIX MNPOBOAOB C
TepMonapoii un npubopom Heobxoaumo cobnaatb Puc. 3.8
MOJIIPHOCTb.

pabomii cnail Tepaonape
/—
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BHumaHue. [pu HapyweHuM yKa3aHHbIX YCJOBUA MOryT WMETb MEeCTO 3Ha4uTeslbHble
NOrpeLIHOCTN NPY N3MEPEHU.

3.2.2.3. MNoakniovyeHne AAaTYNKOB, umMeloLwmx TPM10
YHUDULUPOBAHHLIN  BbIXOAHOW CUrHan TokKa WM
Hanps)XeHns -24 B
+24 B
MHorne patiMkm  pasnuyHbIX  PU3NYECKMX  BENYMH - Bxon X-1
OCHalLLEeHbl HOPMUPYIOLLMU M3MepUTESNbHLIMU npe- + YOR A-
obpasoBartensimu. Hopmupyiowmne npeobpasoBarenun Bxop X-2
TpaHCHOPMUPYIOT CUrHasbl C MNEPBUYHBLIX NpeobpasoBartenen Ry
(Tepmonap, TEPMOMETPOB  COMPOTUBIEHUS, MaHOMETPOB, Bron X-3
pacxofoMepoB 1 Ap.) B YHUPULMPOBAHHBIN CUrHAN NOCTOAHHOIO |
Toka. BenuumHa aToro ToKa NeXnT B CReayoLwmx ananasoHax: ot Puc. 3.9

0 o 5, ot 0 po 20, ot 4 no 20 MA. lnana3oH BbIXOOHOIO TOKa
HOpMUMpYIOLLLEro npeobpal3oBatens NPONOPLMOHANEH 3HAYEHUIO (PU3NYECKON BENNYMHLI, U3ME-
psemMolr JaT4MKOM, W COOTBETCTBYeT paboyemy [Auanas3oHy [artyinka, yka3aHHOMY B ero
TEXHUYECKUX XapakTepucTukax. B cBA3M ¢ Tem, 4to nNpubop mn3amMepsieT TOJbKO BXOOHOE
HanpsbkeHre, npu NOAKMOYEHUU [ATYMKOB MOCTOSIHHOMO TOka HEOOXO0AMMO WCMO0Jib30BaTb
BXOASLWEE B KOMIMIEKTaUMO Harpy3odyHoe conpoTtmeneHe RH=50,000+0,025 Om (cm. puc. 3.9 un
Mpunoxerve bB).

Mpu Heo6X0AMMOCTN NUTAHUS HOPMUPYIOLLIMX Npeobpa3oBaTenei, NCMNoNb3YLNX BHELLHME
WCTOYHWKM NMUTAHNS MOCTOSHHOMO TOKA, MOXET NPUMEHSTbCH BCTPOEHHbIV B MPMOOP rasibBaHUHYECKU
M30JIMPOBaHHBIN OT NUTAIOLLEN CETU 1 U3MEPUTENBHOM YacTy Npnbopa NCTOYHNK 24 B.
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MpumeuyaHue. MakcrManbHas HarpysodHass CMoOCOOHOCTb BCTPOEHHOIO MCTOYHMKA MNUTaHUA
cocTasnsieT 80 MA.

Cxema nMOOK/IOYEHUST K MpuMOOPY WCTOYHMKA YHUBEPCANIbHOrO CUrHana MOoCTOSIHHOIO
HanpskeHus npueeaeHa B MpunoxeHun b (cMm. puc. 5.10).

3.2.3. NUA-perynaTop PerynsTop

3.2.3.1. O6wue cBepeHUs Obuexr

NMNA-perynuposaHne aBnseTcs A
Hanbonee TOYHbBIM U  3PPEKTUBHLIM
METOZOM MOALEPXKAHUSA KOHTPONIMPYyeMoi pT,
BENIMYMHbI Ha 3a4aHHOM ypoBHe. Ha puc.
3.10 npuBepeHa dyHKUMOHANbLHAs cxema ‘\.Elanu
NMNA-perynatopa. OCHOBHOE Ha3HavyeHne e
perynaropa - dopmumpoBaHne Puc. 3.10
ynpasnstowero curqana Y, 3aalowero BbIXOOHY MOLHOCTb MCNONHUTENBHOro MexaHnama (M)
W HanpaBfiEHHOrO0 Ha YMEHbLUEHWEe paccornacoBaHua E Wnn OTKIIOHEHUS TEeKyLLero 3HayeHus
perynvpyemoi BenmduHbl T OT BenuunHbl yctaeskm T .. B onepartopHoi popme dopmyna MAI-
perynatopa BbirSanT cneayowmm o6pa3om:

1
Y=EK,+ 57+ pT)

T
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Kak cnepyetr wu3 dopmynbl, MNUL-perynatop COCTOMT U3 TPEX OCHOBHbIX 4YacTen:
nponopuunoHansHon K, uHterpanbHoin 1/p-T, v anddepeHumansHon p-T,. Ha npaktuke, ons
dopMrpoBaHNS UMGDPOBLIX PEryISTOPOB MUCMONb3YIOTCS Pa3HOCTHbIE GOPMYyJsibl, MO3BONSOLLME
paboTaTb He C HenpepbIBHbIM BO BPEMEHW CUIHaNIOM, a C KBAHTOBAHHbIM MO BpeMeHU. Takum
obpa3omM, AN pacyeTa ynpaBAslOWEro curHana Ha Bbixoge umdposoro [MN-perynsatopa
ncnosb3yetcs popmyna:

roe:
Xp
Ei

IS

AEi
At

nam

T,

n

2 E
i=0

Y= : | B+ ! ZEM P
= — — T,
I X TH = H3M i AMJM‘

noJsioca nponopLMOHaNbHOCTK;

paccorsiacoBaHvme WM pasHOCTb MEeXAy YCTaBkon T, 1 TeKylum
3Ha4YeHNEeM U3MEePEHHON BENNYUHDI T);

onddepeHumnanbHas NOCTOSHHAS;

pPasHOCTb MexXAy ABYMS COCEAHUMM paccornacosanuamm En E, ;
BPEMS MeXAy ABYMS cOCeaHUMU namepennammn T,n T, ;

MHTEerpasibHas NOCTOsIHHaS;

HaKOMMEeHHas B J-i MOMEHT BPEMEHM CyMMa PaccoriacoBaHuin
(vHTerpanbHas cymma).

MponopuMoHanbHas cocTaBnsoLLas 3aBUCUT OT paccoriacoBaHus E; 1 oTBeyaeT 3a peakumto
Ha MFHOBEHHYIO OLUMGKY PEryimpoBaHus.
MHTerpanbHas cocTaBnsiowas CoaepXut B cebe HaKOMIeHHY OLNOKY peryivpoBaHus

n
E E; Aty

i=0 1 NO3BONSIET LOOUTLCH MAaKCUMaNbHOM CKOPOCTM OOCTUXEHNA YCTaBKU.
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AnddepeHumanbHas cocTaBnsilowas 3aBUCUT  OT
CKOPOCTM W3MEHEHWs paccornacosaHus AE/At,, wn
NO3BONSET YNYHLINTL KAYECTBO NEPEX0HOro NpoLecea.

Bpemsa wmexay cocegHumun uamepeHuamu At
onpenenseTcs  BPEMEHEM  Onpoca OOHOro  KaHana
N3MepeHns.

3.2.3.2. NMNapameTpbl HACTPOIAKM perynaropa

Ona  addektnBHoOl  paboTbl  HeobxoouMMO  Ans

KOHKPETHOro obbekTa ynpasieHus nogobpartb
koapduumentol  NMUA-perynatopa: X, 7, U 1, 310

BO3MOXHO cAenatb BpydHylo (cMm. lMpunoxexHne W) nnn
MCMNONb30BaTbh aBTOHACTPOWKY (CM . MpunoxeHune X).

BHumaHune. B HekoTopbix cnydasx MNMUO-perynmposaHne
ABNSEeTCH M30bITOYHBIM UM HEoOoNyCTUMbIM. B Takmx
Cy4asx BbICTaBMB KO3pdUUMEHT 7, =0 nim 7, = 0 MOXHO
nonyyYnTb cOOTBETCTBEHHO M- nnu NMU-perynatop.

Ona  dopMMpoBaHNS KOPPEKTHOrO YMpaBnsioLLero
curHana MNWUA-perynartopa HeobxoouMmo 3agaTb  TuM
WCMNOJIHUTENBHOIO  YCTPONCTBA: HarpesaTefllb WM
xonoamnbHuk (napameTtp A1-4). Harpesatenem ycnoBHO
Ha3blBAOT YCTPOWCTBO, MNPU  BKIIOYEHUN  KOTOPOro
YBENNYMBAETCS 3HA4YeHWe wn3MepsemMoro napametpa.
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XonogunbHNMKOM Ha3blBAlOT YCTPOWCTBO, MPU BKIIIOYEHMM KOTOPOrO YMEHbLUAETCH 3HaYeHue
N3MepsemMoro napamMmeTpa.

Bup, ynpaensiiowero curHana Ha Bbixofe npubopa 3aBMCUT OT TUMNa BbIXOLHOIO YCTPOMCTBA
(cm. n. 3.2.5). Mpubop BblgaetT NMGO ynpasnslOWMA CUrHAN B BUAE MOCTOSIHHONO TOKa WU
HanpsxxeHus (ons aHanorosbix BY), nn6o B Buae LWWM-curHana (ana aouckpeTHbix BY). Ha
puc. 3.11 npeacTaBneHbl BuAbl YNPaBASIOWMX CUrHANIOB [JI9 aHalioroBOro UM AMCKPETHOro
BbIXOJ0B.

B oTnvume OT aHanoroBoro BbIXOAA, Y KOTOPOro BbIXOOHOW
CUrHan HeNMpepbIBEH BO BPEMEHW, BbIXOOHOW CUrHAM OUCKPETHOrO B
BY npeobpasyeTcs B NocnenoBaTesibHOCTb MMMYbCOB (puc. 3.12)
cornacHo cnepyiouieii popmyne:

X

~Ten To0% ’ onen.

roe | o, | '

D — panTenbHOCTb UMNYNbCa, [C] Puc. 3.12
T,, - nepuop, cnegosaHvs UMMNYbLCOB, [C]

[2

Y — curHan Ha Bbixoge NUA-perynatopa, [%].

Mepwon, cnepoBaHus MMMYyNbLCOB T, 3aBMCMT OT MapameTpoB MyCKOBOro 060pynoBaHUSA
MCMOJIHUTEJILHOTO MexaHu3Ma u 3apjaetca napameTpom A1-5. Manoe 3HaveHve T, NpuBOAUT K
4aCcTblM KOMMYyTaUMSAM U ObICTPOMY W3HOCY CWJIOBbIX KOHTAKTOB, @ OOMblIOE 3HAYeHne — K
YXYOLWEHMIO Ka4eCTBa PEryIMPOBaHNS.

B 3aBMCMMOCTU OT BCTPOEHHOro AUCKPETHOro BY, He06X0OMMO YyCTaHOBUTb MUHUMAJIbHYIO
anutenbHocTb mnynbca LLUMM, koTopas 3apaetca napametpom A1-8.
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ans NCKNIOYEeHNs M3IMWHNX  cpabaTbiBaHUi
perynsTopa npu HeGOJbLLOM 3Ha4YEHUM PACCOrIACOBaHNS
Ei pnsa  BblMUCNEHUSA  3HAYeHUA Y MCcnonb3yeTcs
YTOYHEHHOE 3HayeHue Ep, BbIMUCNEHHOE B COOTBETCTBUM
C YCNOBUAMU:

KOROAMNLHHE

ecnm | Ei| < Xa, TO Er=0;
ecnn Ei> Xq, 70 Er= Ei— Xo;
ecnn Ei< — Xq, 70 Er= Ei+ X,
roe Xo— 30Ha 4yBCTBUTENBHOCTU (puc. 3.13).
30Ha HEYYBCTBUTENILHOCTU 3aJaeTcs napameTpom Al1-2.

B cnyyae TeXHONOrm4yeckom HeobGXOOAMMOCTU OrpaHnU4nUTb
MakCUMabHYIO MOLUHOCTb MWCMOJIHUTENBHOIO MexaHu3ma B
npubope MMEETCS BO3MOXHOCTb OFpPaHWYEHUS BbIXOAHOMO
yrnpaensiowero Bo3gercTeus. Hanpumep, ecnn Heobxoammo,
4yTOObLlI MOWHOCTL MM He npesbiwana 80 %, To Heob6XxoAMMO
BbICTaBUTb COOTBETCTBYlOLLEE 3HayeHWe B napameTtpe A1-3
(puc. 3.14).

30

Youx, %

X %4

Puc. 3.13
_____________ =
<

s
_________ - |
|
|
|
|
|
|
100
Puc. 3.14



BHumaHune. lepepn HacTponkon perynsatopa Heobxoammo 3apgaTtb nepuog LLWMa (napametp
A1-5, pexum paboTbl perynstopa (napameTtp A1-6) N MUHUMaNbHYIO AJANTENBHOCTL MMMySbCca
LLINM (napameTp A1-8))

Ecnn nocne aBTomMaTtMyeckoi Unu py4yHOI HaACTPOIKM NepexofHas xapakrepuctuka obbekta
OT/INYAETCH OT WAeabHOW, HEeOOXOAMMO OTKOPPEKTUPOBAThL 33JaHHbIE MapPaMETPbl PEryMpoBaHus
cornacHo puc. 3.15.

) Monaca NPONOPUMOHAMBHOCTH ) Bpemn WHTErPHPOBaHWA 8] Bpemn ndhepeHUmposania
T.C rc T
AMUKOM MAND Haeamso T,, CIALIEOM MAAD Wneanso CAMUIDM NaND
Veramg — Yeranca - YoTaea -
CAMILIDM BEMAKD T CAMIEOM BENHKD T, CARISOM BENHGD
1 [ I [X I he
Puc. 3.15

3.2.4. YCcTpPOMWCTBO CPpaBHEHUS

YCTPOWCTBO CpaBHEHWS NpeaHa3HauyeHo [N ABYXMO3ULMOHHOTO PEryiMpoBaHns  Uan
CUrHanNn3aumm o0 BXo4e Ui BbIXOAE 3a YCTaHOBMEHblE NPeaesibl UBMEPSEMON BENINUNHDI.

YCTpPOWCTBO CpaBHEHUS paboTaeT No 0gHOMY 13 NPeACTaB/IEHHbIX HA pUc. 3.16 TUMNOB NOrVKNK:
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perynupoBaHue B npegenax (C2 — C1);
TMN norukn 2 (obpaTHbli rmcTepesunc)
NPUMeHSIeTCS B CJly4ae MCMNoJib30BaHMUS
npubopa pAans ynpaeneHus paboTown
oxflagntena (HanpuMmep, BEHTUNATOPA).
Mpn STOM  BbIXOOHOE  YCTPOMCTBO
nepBoHaYanbHO BKJOYaETCS npu
3HayeHmax T > C2, a BbIk/OYaeTCa nNpu .
T<C1; t
™ NOruKM 3 (N-o6pasHast) Puc. 3.16

npuMeHsieTcs  Npu  UCMOJSIb30BaHUM  npubopa AN CUrHanu3aumMm O  BXoAde
KOHTPONIMPYEMOW BENUYMHBLI B 3af@aHHble rpaHuubl. MNpu 3TOM BbIXOOHOE YCTPONCTBO
BktovaeTcsa npu C1 < T< C2;

™Mmn norvkn 1 (NpsiMOM  rnucTepesunc) TA
NPUMEHSIETCS B CJIy4ae MCMONb30BaHNUS L ey
npubopa nons ynpaeneHus paboTon I 1
HarpeeaTens (Hanpumep, T3Ha). Mpu PO S A S e N -
3TOM BbIXOQHOE yCTpOVIf)TBO, : : : : : _
NoAaKNoYeHHoe K YCTPOUCTBY X, : : P —— : : o
CpaBHEHUS, nepBoHaYasbHO e A '
BKJItOYaeTcs npu 3HadeHusx T < CI1, | 1 ]
Bbikntouaetca npu T > C2 n BHOBb oma L, ; ; >
BkJitovaeTca npu T < C1, ocywecTenss X : : Tunnomnl'z : : t
Tem camblM OBYXNO3ULMOHHOE B, I I
] 1 Ly
|
|

§ 2§ P x?
I

1|
\( .
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. Tmn  nornkn 4 (U-obpasHasi) npuMeHsieTcs npu  UCMoJSib30BaHUM npubopa ans
CUrHaNM3auMn O BbIXOAE KOHTPOJIMPYEMOW BENNYMHBI 3@ 3aaHHble rpaHuLbl. MNpu 3ToM
BbIXOAHOE YCTPOWCTBO BKtoHaeTcanpn T>C2un T< C1.

3apaHne yctaBok ycTpoinctBa cpaBHeHuss C1 1 C2 npoBoauTCS Npu NporpaMMuUpoBaHum

napameTpoB perynnposaHus npudopa (cm. n. 6.2).

3.2.5. Tunbl BbIXOAHbIX YCTPONACTB

BbIxoaHbIE YCTPOMCTBA NPpeaHa3HavyeHbl A5 nepeaaym BbIXO4HOMO yNpasnsioLwero curHana Ha
WNCNONHUTENbHbIE MEXaHU3MbI.

Cxembl nogkntodeHns BY npuseneHsbl B MpunoxeHun b.

BY mMoryT 6biTb ABYX TUMOB: AUCKPETHbLIE W AHANIOTOBbLIE.

BHumaHune. BHe 3aBMCMMOCTM OT Tuna, Jioboe BbIXOAHOE YCTPOMCTBO rasibBaHUYECKU
M30/IMPOBaHO OT U3MepUTesIbHOro 6r1oka (3a uckntoyeHnem Boixoga T).

AunckpeTtHoe BY - anekTtpomarHMTHOE pene, TpaH3UCTopHas onTtonapa, ONTOCUMWUCTOP —
ncrnosb3lyeTcs OJfist ynpasieHus (BKOYEHMS/BbIKNIOYEHNS) Harpy3kon b0 HemnocpencTBEHHO,
nmbo yepes 6osiee MOLLHbIE YPaBAAIOLLNE SJIEMEHTbI, TAKNE Kak NyckaTenn, TBepaoTesbHbIe pene,
TUPUCTOPbI NN CUMUCTOPHI.

AnekTpomMmarHutHoe pene (Bbixoa P) npegHasHayeHo Ons KOMMyTauuu CUMOBBLIX Lienen
HanpsixeHnem He 6onee 250 B n pabourm TokoM He 6onee 4 A.
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TpaHsuctopHaa ontonapa (Bbixop K) npumeHsieTcs, kak npaBuio, Oas ynpasBrieHus
HN3KOBOJIbTHLIM pesie (He 6onee 60 B npu Toke He 6osiee 400 MA). Bo nsbexaHue Bbixoga U3 cTposi
TpaH3ncTopa M3-3a OO0NblIOro Toka CaMOWHAYKUMW napasienbHO OOMOTKE BHELWHEero pene
Heobxoanmo yctaHaBnueaTb anoa VD1 (cm. puc. B.2).

TpaH3ucTOpHbINA KoY (Bbixoa T) npegHasHavyeH Ans NPsSMOro noakloyeHus K npuoopy B
Ka4yeCTBe Harpysku TBEPOOTENbHOrO pene (BbIXOOAHOE HanpsixeHue 4...6 B, NOCTOSHHbIA TOK He
6onee 25 MA).

BHumaHune. MakcumanbHaa gavHa coeguHUTeNbHOro kabens mexay npubopom ¢ BeiXogoMm T u
TBEPAOTENbHBIM Pefe He AOKHA NPeBbIwaTh 3 M.

OntocumucTop (Bbixon C) MMeET BHYTPEHHIOIO CXEMY NEpPexoaa Yepes HOMb U BKIIOYAETCH B
uenb YrNpaBfieHMs MOLLHOrO CUMUCTOPa WAM Napbl  BCTPEYHO-NapannefnibHO  BKIIOYEHHbIX
TUPUCTOPOB 4Yepe3 orpaHuymBatowmii peauctop R1 (cMm. puc. B.3). BenuunHa conpoTtuBneHus
pes3ucTopa onpeaensieT ToK ynpaBneHms cuMmcTopa. HarpysoyHass CnoCOOGHOCTb BbIXOA4A — TOK HE
6onee 50 MA Npun nepemMeHHOM HanpsixeHun He 6onee 250 B.

[Ons npepoTepalleHns Npobos TMPUCTOPOB M3-32 BbICOKOBOJIbTHBIX CKAYKOB HAMpPSXEHUs! B
CETU K UX BbIBOAAM PEKOMEHAYETCH noaknodatb punbTpytowyto RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no paboynm napameTpamMm aHanoruyHbl Bbixogy C un
npeaHasHadveHbl Ana ynpasneHnsa TpexdasHon Harpy3kom (cMm. puc. b.5).

AunanoroBoe BY npeacrasnseT coboi umdpo-aHanorosbliii npeobpasoBaTesb, NO3BOJISIOLLMINA
dopmMmnpoBaTb aHANOrOBbIN CUrHAN MOCTOSHHOIO TOKA WY HAMPSXEHUS.
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dopmMupoBaTenb TOKOBOro curHana (Boeixog M) npeobpasyet BbixogHoe 3HadeHue MANA-
perynsatopa B TOKOBbI curHan 4...20 MA Ha akTMBHOWM Harpy3ke RH (cm. puc. 3.17).

TPM10 |

Puc. 3.17

[nsa paboTbl BY Heo6xoaMMo MCnonb30BaTbh BHELWHNA MCTOYHUK MUTAHUSA NMOCTOSIHHOMO TOKa.
ConpoTtmBneHne Harpy3kn RH 3aBUCUT OT HaNpsiKeHUst UCTOoYHMKa nutaHusa Un n BolbrpaeTcs u3
rpaduka (cm. puc. 3.18). B Tom cnyyae, ecnu afia U3aMepeHnss TOKOBOro CUrHana Mcnosb3yeTcs
M3MePUTESIbHBIN LYHT RN 1 ero HoMUHan MeHblle HEOOXOAMMOro COMPOTUBIIEHUS HArpy3ku, TOo
ncnonb3lyetca A06aBOYHbIA  OrpaHuyMBaloWMin  pe3nctop Rorp, ConpoTMBNeHME KOTOPOro
BbIYNCNISIETCHA U3 COOTHOLLEHUS:

Rorp = RH — Ru

Tunosble cooTHoweHus: Un =12 B, RH = Run =100 Om; Un =24 B, RH =700 Om (R = 100 Owm,
Rorp = 620 Om).
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RH, OMI

1000

BHumanmne. 900

1. HanpskeHnme WCTOYHMKA  NuUTaHus 800

LIAMN He pomxHo 6bITb 6onee 30 B. 700

2. B KaueCcTBe BHELUHErO WCTOYHMKA 600

MATAHUS MOXET GbiTb WUCMOMb30BAH 500

BCTPOEHHbLIN B MNPUGOP WCTOYHUK 400

24 B. 300

3. [HonyckaeTtcsa NPUMEHEHNE 200

pe3ucTopa c BEJINYNHON 100
COMPOTUBNEHNS, OTINYalOLENCs OT 0 10 20 20 '—D" B

paccumTaHHON He O6onee 4eM Ha
+10%.

Puc 3.18. 'padmx 3asucumocty R, (U )

dopmMmupoBaTesib CUrHasa NoCTOAHHOro HanpshkeHus (Bbixoa, ¥Y) npeobpasyeT 3HaveHne
Ha Bbixoge MMWA-perynatopa B curHan HanpsbkeHus 0...10 B. ConpoTtuBneHue Harpy3ku RH,
noakntovaemoi k LIAM, nonxHo ObiTb B gManasoHe ot 2 4o 10 kOm.

[Ana nutaHusa BbIxoaa BO3MOXHO UCMOb30BaHNE BCTPOEHHOMO NCTOYHMKA NUTaHus 24 B.

BHumaHume. HanpsxeHune nctoyHmka nutaHmsa LLAM He ponxHo npesbiwatsb 30 B.
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4. Mepbl 6e30nacHOCTU

Mo cnocoby 3awmThl OT NopaxeHUst ANeKTPUYecknmM TOKOM Npubop cooTBeTCcTBYeT knaccy 0
no MOCT 12.2.007.0-75.

Mpn akcnnyatauuun, TEXHUYECKOM OOCNyXMBaHUM W TOBEpPKe Heobxoaumo cobniopatb
TpebosaHmnsa FOCT 12.3.019-80, «lpaBun akcnnyataumm SAEeKTPOYCTAaHOBOK MnoTpebutenen» wm
«[paBunn oxpaHbl TPyAA NPY SKCMyaTaLmm 9N1eKTPOYCTAaHOBOK NOTpebutenen».

Ha oTKpbITbIX KOHTaKTax KneMMHuka npubéopa npu akcrlyaTaumm NpUCyTCTBYET HaMNpPsKeHNe
BenuumHol no 250 B, onacHoe Ofis 4enoBe4vyecKkon XusHu. Jliobble noaknioyeHus K npubopy v
paboTbl MO ero TEXHNYECKOMY OOCYXMBAHWIO MPON3BOAATCS TOJIbKO NMPW OTKJIIOYEHHOM NMUTaHUK
npuobopa.

He ponyckaetcs nonagaHue BRarM Ha KOHTAKTbl BbIXOOHOMO pas3bemMa W BHYTPEHHME
9N1eKTPO3NEMEHTbI Npubopa. 3anpelaeTcs UCnonbL30oBaHne npubopa B arpecCcuBHbIX cpefax C
coaepxaHneM B aTMoc@epe KACTOT, LLLenoYen, Mmacen n . n.

MopknioyeHre, perynmposka 1 TexobcnyxmBaHme npubopa OOMKHbI MPOU3BOANTLCA TONBKO
KBaIMPULMPOBAHHLIMI CMEUManMcTamMmmn, U3ydmBLLMMU HACTOSILLLEE PYKOBOACTBO MO 3KCryaTaumm.

BHumMaHune. B cBS3N C HanMuMem Ha KINEMMHUKE OMACHOro AN XWU3HU HanpsikeHusi npubopsl,
M3roTOB/IEHHbIE B KOpMycax LMTOBOro kpenneHus (mogmbwukaumm TPM10-L1.Y.XX n TPM10-
LL2.Y.XX), AOMKHbI YCTaHAaBNMBATbCA B LUMTAX YNpPaBAEHMUS, OOCTYMHbIX TObKO KBanU@uLMpo-
BaHHbIM cneuuanmcTam.
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5. MoHTax npnbéopa Ha 060beKkTe n NoAroToBkKa K paborte

B pa3gene onvcbIBalOTCA MOHTAX, KpenneHne 1 noakoydeHne npuéopa.

5.1. MoHTax npubopa

YcTaHOBKa NPMOOPOB HACTEHHOIO UCMOJIHEHNS
1. 3akpenuTb KPOHLWTENH Tpems BuUHTamMn M4 x 20 Ha
NOBEPXHOCTW, NpeaHa3HaYeHHOW ONns yCTaHOBKM npubopa (Cm.

Mpunoxexne A u puc. 5.1, a). 6) /
MpumeyaHune. ByHTbI o KpenneHns KPoHLWTENHA HE BXOAAT B D
KOMMNEKT NOCTaBKU. =

2. 3auennTb KpenexHsblii yrofiok Ha 3agHen cTeHke npubopa
3a BEPXHIOIO KPOMKY KpPOHLUTelrHa (puc. 5.1, 6)

3. MpukpenuTb NpMOOP K KPOHLUTENHY BUHTOM M4 x 35 u3
KOMMaekTa noctasku (puc. 5.1, B).

Puc 5.1. MonTax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHOBKa NpMOOPOB LWUTOBOrO UCMOJIHEHUS

1. MoAroToBMTbL Ha LWKTE ynpasBfieHUs MecTo Ans
yCTaHoBKM Npubopa B cooTBeTCTBUM C [MprnoxeHnem A.

2. YcTtaHoBUTbL NpubOp Ha LwWUTE YynpasieHus,
NCnonb3ys 4SS ero KPernjeHnss MOHTaXHbIE 3IEMEHTHI,
BXOASILLME B KOMMIEKT NOCTaBku npubopa.

3. BcTtaButb npubop B cneuuanbHO MOAroTOB-
JNIEHHOE OTBEPCTME Ha NMUEBOM naHenn wmta (CM.
Mpunoxexne A un puc. 5.2, a).

4. BcTaBuTb GUKCATOPbLI U3 KOMMIEKTA NOCTaBKM B
0TBEPCTUS Ha BOKOBLIX CTEHKax npubopa (puc. 5.2, 6).

5. 3aBepHyTb BUHTBI M4 x 35 u3 komnnekTa
NOCTaBKM B OTBEPCTUSAX KaXA0ro ¢pukcaropa Tak, 4Tobbl
npuoop 6bla MNAOTHO NPUXAT K JIMLLEBOW NaHEeN WwuTa.

5.2. MoOHTaXx BHELWHUX cBa3ei

5.2.1. O6wue TpeGoBaHus

Puc. 5.2. Moxtax npuBopa WHTOBOTO KPENNeHna

Mpy MOHTaxe pekomeHayeTcs coboaaTb cneaylowme TpeboBaHus.
1. MopknioyeHvne npubopa crnepyeT NPous3BoauTbL K ceTeBoMy duaepy 220 B 50 lu, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOMO CUI0BOro o6opyaoBaHus. Bo BHeLLHen Lenu
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pekomMeHayeTcs

YCTAaHOBUTb

BbIK/1lO4aTE b

nuTaHus,

npubopa oT CeTu 1 NaBkue npegoxpaHnTenn Ha Tok 0,5 A.
2. CxeMmbl NOAKMIOYEHMS OATYMKOB K Mpubopam pasnuyHbix mMoavdukauvini npuBefeHbl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ aTinkom npuBeaeHbl B Tabn. 5.1.

MapameTpbl IMHUK CBA3U npvl6opa C AaTyunkamum

obecneunBaroLni

OTKNo4YeHne

Ta6anuya 5.1

Twun paTtynka AnvHa nuHnia, m, ConpoTuBneHue UcnonHeHue nuHun
He Oonee NuHUK, Om, He Gonee

TepMoMeTp 100 15.0 TpexnposBogHas, NpoBoaa

COMNpPOTMBAEHMS! ’ PaBHOW AJIMHbI 1 CEYEHNS
TepMO3neKkTPOOHbIN

Tepmonapa 20 100 kabenb
(KOMNEHCAUVOHHBbIN)

YHUDULMPOBAHHbIN

CUrHas NOCTOSAHHOIO 100 100 JByxnposogHas

TOKa

YHUPULMPOBAHHbIV

CUrHaN HanNpPsXXeHUs 100 5,0 JByxnpoBogHas

NOCTOSIHHOr O TOKa

3. BcTpoeHHbli B Npubop MCTOYHMK MOCTOSIHHOrO HanpsikeHus 24,0x2,4 B cnenoyet

NCMNONb30BaTh ANS MUTAHUS aKTUBHbIX AATYMKOB C aHANIOrOBbIM BbIXOAO0M WM @HAN0rOBbIE BbIXOAbI
npubopa (n. 3.2.5).

BHumaHue. He gonyckaeTtcs nogkioyeHne K BCTPOEHHOMY B MPMBOP UCTOYHUKY HanpsixeHus 24 B
OJHOBPEMEHHO aHasI0roBbIX BXOA0B U BbIXOAOB.
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5.2.2. YKazaHus N0 MOHTaXy

PexomeHaaLuMmn nNo opraHn3aLmm MoOHTaxa cneaytoLme.

MoaroToBuTb Kabenu nis coeguHeHns npubopa ¢ 4aTYMKOM, a TakXKe C MCTOYHUKOM NUTaHus
220B 50w,

Ona obecneyeHns HafEXHOCTN 3NEKTPUYECKUX COEAVNHEHU I PEKOMEHAYeTCsl MCMoJib30BaTh
Kabenn MefHble MHOFOXMIbHbIE, KOHUbI KOTOPbIX Mepen MOAK/YEHMEM crneayeT TuiaTesnbHO
3a4NCTUTb M 006YANTbL. 3a4MCTKY Xun kabenen HeoOX0AMMO BbINOSHATL C TAKUM PacyeToM, YTOObI
NX OrofieHHble KOHLbI MOCNe NOAK/oYeHus K Npubopy He BbICTynanu 3a npenesbl KNeMMHUKA.
CeueHvie xun kabenevi 4OMKHO BbiTb He 6onee 1 MM’

B koprnycax HaCTEHHOrO KPEenieHns KOHMYECKMEe YacTy YNAOTHAIOWMX BTY/0K Cpe3aTb TakuMm
06pa3om, 4ToObI BTyNKA NIOTHO Npuerana Kk noBepxHOCTU Kabens.

MpumeuyaHus.

1. KabGenbHble BbIBOAbI Npubopa paccyMTaHbl Ha noAk/lyYeHne kabenel C  HapyXHbIM
amMameTpom ot 6 oo 12 mm.

2. Ans yMeHbLUEHUS TPEeHUS MexXay PE3VHOBOW NOBEPXHOCTLIO BTY/IKM 1 Kabens pekoMeHayeTcs
NPUMEHATb TaNibK, Kpaxmas 1 T.4,.

Mpu npoknaake kabeneli cnepyeT BbIAENUTb JNMHUW  CBSI3W, COEAMHSIIOWME npubop
C [aTyNkOM B CaMOCTOSITENbHYIO TpaccCy (MM HECKOSIbKO Tpacc), pacnonaras ee (UM ux)
OTAENbHO OT CUJOBbLIX Kabenei, a Takxke oT kabenen, Co34al0LLMX BLICOKOYACTOTHBLIE U UMMYJIbCHbIE
NMOMEXMU.
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BHumaHue. [1n14 3almThl BXOAOB Npnbopa OT BMSHUSA NPOMBILLIEHHbIX 31€KTPOMarHUTHBLIX MOMEX
JIMHUKN CBSI3W npubopa C AaTivkoM cnedyeT 3KpaHMpoBaTb. B kayecTBe 9KpaHOB MOryT ObiTb
MCMOJIb30BaHbl Kak creuuasnbHble kabenn ¢ 3KpaHMPYOLWMMKU OrnJieTKaMu, Tak U 3a3eMJIeHHbIe
cTajibHble TPyObl MOOXOASALWEro AvameTpa. OkpaHbl kabener C 3KPaHMPYOLMMU OMjieTkamu
cnenyeT NOAKMOYUTb K 3a3EMJIEHHOMY KOHTAKTY B LLUTE YNPaBIEHUs.

5.3. NogknioyeHue npndéopa

CoegnHeHve npubopa C WCTOYHMKOM MUTAHUSA (CETbIO) WM  [AATYNKOM MPOU3BOAMTCSH
Nno COOTBETCTBYIOLUMM CXeMaM, npuBeneHHbIM B [MpunoxeHnn b, ¢ cobniogeHneM M3noXeHHOM
HUXe nocnenoBaTeNlbHOCTU OENCTBUN:

1. MoaxnounTb NpUbOP K UCTOYHUKY NUTAHUS;

2. Nopatb NUTaHMe, BEICTABUTb KOA, TUMA AaT4MKa 1 PeXUM paboTbl yCTPONCTBA CPAaBHEHUS, @
TaKkke HeobXxoauMMble YCTaBku perynupoBaHus (cm. [punoxeHne B), 3aTemM CHATb
nuTaHue;

3. MNoaxnounTh NMUHNUIO CBS3U «NPUOOP — AaTYNK» K MEPBUYHOMY NPeobpa3oBaTentio U BXOA4Y
npuobopa;

4. TlopknounTb NUHUKN CBA3K «NPUBOp — Harpy3ka» K WCMONHUTENbHbIM MexaHu3MaM W
BbIxoAay nNpmnbopa;

5. MNopatb HaNpskeHWe nuTaHuUs U BbINOAHUTE aBTOHACTpPonky [MNI-perynsTopa (CM.
MpunoxeHne X).
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BHumaHue. [ns 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOrO npo6Gos 3apsgammu
CTaTU4YECKOro 3JIEKTPUYECTBa, HaKOMNEHHOr0 Ha JMHUAX CBSI3UM «Mpubop — AaTiuk» nepep,
NOAKIOYEHMEM K KIEMMHUKY Mpubopa, uUx Xwunbl cnepyet Ha 1...2 cek coeauHWUTb C BUMHTOM
3a3eMJieHns WwuTa.

Mocne nopknioyeHust BCex HeobxoauMbIX CBA3EW MoaaTb Ha Npubop nuTaHwe, nocne 4Yero
npubop nepenget B pexum PABOTA. Mpu ncnpaBHOCTX Aatyvka U JIMHUN CBA3M Ha UMMPOBOM
MHOMKATOpe 0TOOPA3nTCSs TEKYLLLEE 3HAYEHME U3MEPSIEMON BeNUYUHBLI. Ecnv nokasaHusa npubopa
He COOTBETCTBYIOT peasbHOMY 3HAaYeHUI0 WN3MEPSIEMOV BENNYUHBLI, HEOOXOAMMO MNPOBEPUTH
MCMpPaBHOCTb AAT4MKa U LLENOCTHOCTb JIMHMM CBSA3U, & TaKKe NPaBUSIbHOCTb UX NMOAKTIOYEHMS.

BHumaHue. MNpy NnpoBepke NCNPaBHOCTU JaTymka 1 IMHUN CBSA3M HEOBX0AMMO OTKMIOYUTL NPUBOoP
OT ceTu nNuTaHus. Bo nsbexaHue Boixoaa npubéopa 13 cTpos Npu «nNpo3BOHKE» CBA3E HE0OX0ANUMO
MCMoJIb30BaTb N3MEPUTENIbHBIE YCTPOCTBA C HANPSXXeHNneM nutaHus He 6onee 4,5 B, npu 6onee
BbICOKUX HaNPSXXeHUSX MUTaHUS 3TUX YCTPOMCTB OTK/IOYEHWE AaTymka oT npubopa 06s3aTensHo.

43



6. Pexxumbl paboTbl npubopa

Mpnbop MoOxXeT GYHKUMOHMPOBATb B OOHOM W3 AByX pexumos: PABOTA wnin
NMPOrPAMMUMNPOBAHUE.

6.1. Pexxum PABOTA

Pexum PABOTA $IBNSIeTCS OCHOBHbIM 3KCMJlyaTaUMOHHBIM PEXMMOM, B KOTOPLIN Npubop
aBTOMaTMYECKM BXOOUT MpPWU BKJKOYEHUW MNuTaHus. B gaHHOM pexnme npou3BoguTcsi OnNpoc
BXOOHOrO AaTyvMka C BbIHMCAEHMEM MO MOSlYYEHHbIM OAHHBbIM TEKYLMX 3HA4YEeHU n3Mepsemon
BEMNYMHBI N OTOOPaXEHNEM KX HA UMPPOBOM MHOMKATOPE W Bblaayeli HeEOBXOOAMMbIX CUTrHANoB
perynMpoBaHus Ha BbIXOL4HbIE YCTPOMCTBA.

B npouecce paboTbl NpuOOpP KOHTPOIMPYET MWCMPaBHOCTb BXOAHOMO JaTyvka W, B Clydae
BO3HMKHOBEHWNSI aBapuu MO BXOAY, CUHIM3MpPyeT 00 3TOM BbIBOAOM Ha LMGOPOBOA MHOUKATOP
COO0OLLEHNS, COOTBETCTBYIOLLEIO aBapuiiHON cuTyaumn (cm. [lpunoxenve [). Pabota BbIXOOHOMO
YCTPOWCTBA, CBSI3aHHOIO C 3TMM BXOAOM, NPy 3TOM 610kMpyeTCs (MepesoamTcst B 6e30MacHOe COCTOsHME,
onpeneneHHoe B napametpe A1-9 (A2-9)). ABapuiiHasa CUTyauns BOSHUKAET NPU BbIXOAE M3MEPSEMON
BESINYMHBI 32 AOMYCTUMbINM AMana3oH KOHTPOos (CM. Tabs. 2.2) unv Npu BbIXoae U3 CTPos Aatymka (06pbiB
W KOPOTKOE 3aMblkaHWe TEPMOMETPOB COMPOTUBIEHNS!, 0OPbIB TEPMOMNapbl UM YHUDULMPOBAHHOTO
[arymnka).

BHumaHune. Mpnbop nHaMUMpyeT:

e Temmnepartypy «X0JIOLHOro cnasi» — B Clly4ae KOPOTKOro 3amblkaHus TepMonapbl;

e 3HAYeHWEe HUXHEro npegena AmManasoHa — B Clly4ae KOPOTKOro 3ambikaHus gatyvkos 0...1 B,
0...5MA, 0...20 MA n 06phiBa gatinkoB 0...5 MA, 0...20 MA;

e 3HayeHue cepeayHbl AuanasoHa — B cilydae KOpoTKOro 3aMblkaHus gatyimka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnsieT BHELWHUM WCMNONHUTENbHBIM YCTPOMCTBOM.
BuayanbHblii  KOHTPOMb 3a pPaboToil  BbLIXOOHOMO YCTPOWCTBA [OWCKPETHOrO TuMa MOXET
OCYLLECTBNSATLCS onepaTtopoM no ceetoamopny «K». 3acBeTka cBeToavona CUrHann3upyet o
nepesoae Bbixoaa B coctosiHne BKJIIOYEHO, a raweHue — B coctosHme OTKJTIOYEHO.

BHumanme. lNpu ncnonb3oBaHum aHanorosoro Bbixoga (BY tuna W vnu Y) ceetoamon «K» He
3a0eNCTBOBaH.

6.2. Pexxknm MIPOrPAMMWUPOBAHMUE

Pexunm NMPOFPAMMUMPOBAHUE npegHa3HayeH ons 3agaHns 1 3anvcu B 3HepProHe3aBnCcrMyio
namsatb npubopa Tpebyembix Npu SKcryatauuu nporpaMMmMpyeMblx MapameTpoB. 3agaHHble
3Ha4YeHMs NapaMeTPOB COXPaHAOTCA B NaMsaTy Npmnbopa Npu BbIKIIIOYEHUN MUTAHUS.

MpumeyaHus.

1. Tpw coxpaHeHn N3MEHEHHbIX 3Ha4eHW NapameTpoB b1-0 1 b1-7 BeixoaHbIe YCTpOVCTBA NEPEBOOSATCS B
6e30nacHble COCTOsHUSA, onpeneneHHbie napametrpamm A1-9 n A2-9. [pu v3MeHeHUn [apyrnx
napameTpOoB NPYBOpP OCTaeTCst B pabo4emM COCTOSIHUM.

2. 3HadeHvie napameTpa b1-7 onpenenser TOHHOCTb OTOBPAKEHNS HANKALMN 1 MaCLLTaOVPYET 3HAUEHVS U
[AvanasoHsl napamvetpos T, X,, C1, C2, A1-2, b1-5 n b1-6. MacwrabuposaH1e BbIMOAHAETCS nyTem
YMHOXEHVS1 TEKYLLMX 3HaYeHW YKasaHHbIX MapameTpoB Ha koadduumeHt 107, roe x — 3HaueHve
napametpab1-7.

Ecnn B TeyeHne 20 cek B pexume NMPOTPAMMUWPOBAHUME He npoun3BoamMtcs onepaumin ¢
KHomMkamu, Nnpubop aBToMaTUYeckn Bo3spatLaeTcs B pexum PABOTA.
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B nprbope ycTaHOBMEHO [ABa YPOBHS NPOrpamMMUpOBaHus.

Ha nepBom ypoBHe ocyLlecTBnsieTcs
NPOCMOTP M W3MEHEHWE 3Ha4yeHulii napameTpoB
perynMpoBaHus: yctasku T u koapdurumeHtos X,
7,, 7, @ Takxe yctaBok C1 n C2. Bxon Ha nepsbiii

NPOrpaMMMpPOBaHNS  OCYLLLECTBASIETCSA

ypOBeHb
KPaTKOBPEMEHHBLIM HaXaTuem Ha KHOMKY .

MocnepoBaTenbHOCTb PaboTbl C NPUBGOPOM Ha
NnepBoM YpPOBHE MPOrpaMMMpOBaHMs NpuBeaeHa
Ha puc. 6.1.

Ha BTOpOM YypoOBHe nporpamMmMuMpoBaHns
OCYLLECTBNSIETCA MNPOCMOTP U Heobxoammoe
N3MeHeHne DYHKLMOHANbHBIX napameTpoB
npubopa. PyHKLUMOHaSbHbIE NapamMeTpbl Npubopa
pasgeneHbl Ha rpynnel A n b. B rpynne A
HaxoOsTCs MapamMeTpbl, OMNpPenensiiolmne Nornky
paboTel npubopa. B rpynne b - napameTpsl,

=1 o
| 475000 | poumpson
T s 13 % ©1 Q@
o 000
=]y
_____________ -
1 r1|* | A 3asawmeycraegna Y |
3!.!. U|oe _= (MameHeHue B fpanasone |
00060600 | |[¥ - Pdommmma '

|ii7£ﬁi€iﬁ&§ﬂ£ﬁﬁﬁ}
I7R] (amenenme ot 0 g0 BepxHero |

B3 npefena auanasoHa
I paboTe fatymka) _:

oTBevaloLwme 3a HaCTPOMKY M3MepUTENbHOM YacTu npubopa.
MoppobHoe onncaHue napameTpoB NpueeaeHo B MNpunoxeHnn B.
Bxopn, Ha BTOpOI ypOBEHb NPOrpaMMUPOBaHMS OCYLLECTBSETCA HaXaTUEM U1 yAepXUBAHNEM

Puc. 6.1. MocnegoearensHocTs paGoTsl ¢
npubopom Ha NnepeoM YPOBHE NPOrPaMMUPOBAHNS

KHOMKMN He MeHee 3 c. [NocnemoBaTenbHOCTU MpoLenypbl NPOrpaMmMupoBaHvs npubopa Ha
BTOPOM YPOBHe A 06eunx rpynn napaMmeTpoB NpuBeAeHbI Ha puc. 6.2 + 6.4.
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[Ans 3awuTbl NnapameTpoB OT
HEeCaHKLUMOHMPOBAHHOIO
N3MeHeHns1 paboymx pexumMoB B
npubope chayxar napameTpbl
cekpetHoctv AO-0 un b0-0, B
KOTOPbIX YCTaHaBNMBaETCS 3anpeT
Ha N3MeEHeHNe napameTpoB
COOTBETCTBYIOLLEN rpynnbi "
napamMmeTpoB perynmposaHus. MNpu
YCTaHOBNEHHOM 3anpete
paspeluaeTcsi TONbKO MPOCMOTP
paHee 3a[aHHbIX 3HaYeHumn
napameTpoB 3TUX FPynM.

JocTtyn Kk 9TMM napameTpam
CEeKpeTHOCTH ocyllecTeaseTcs
TONbKO Yepe3 Koabl:

o
e -

l‘_________| Fo————=—== I

1} I
| AN NEpaMeTpos : | AR NapaMeTpoR :
1 TRYTINE A M. pC. &Ii_l | TEYNNe b CM. paC S-S_I

Puc. 6.2. NocnepoearensHocTs paGoTel ¢ npuGopom
Ha BTOPOM YPOBHE NPOrpaMMHUpOBaHKUe

e [/18 rpynnbl napameTpos A ko goctyna {359;
e ana rpynnsl napameTpos b koa noctyna 24a.

BHuMaHue. [119 B03Bparta BCex 3aBOACKMX YCTaHOBOK Heo6x0amMmMo HabpaTs kog,  {8.
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Puc. 6.3. NMocnepoeatensHocTs paGoThl ¢ NpuGOPOM Ha BTOPOM
YPOBHE NPOrpaMMHpOBaHKA (Ana rpynnel napameTpoe A)
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Puc. 6.4. NocnepoearensHocTs pabotul ¢ npuGopom Ha BTOpOM
YPOBHE NporpaMMMpoBaHuns (AnA rpynnel napameTtpoe b)
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7. TexHu4yeckoe obcnyxmBaHve

7.1. O0wme ykazaHus

TexHuyeckoe obcnyxmBaHne npnbopa NPOBOAUTCS HE pexe OJHOro pasa B LLEeCTb MECSLEB U
COCTOMT B MPOBepKe KpenneHns npnbopa, BUHTOBbLIX COEAMHEHWI, @ TakXKe yaaNeHum Nblin 1 rpasu
C KNeMMHuka npubopa.

7.2. NoBepka npudopa

MoBepky npubopa NPoOBOAAT OpraHbl, akkpeaUTOBaHHbIE HA MPaBO MOBEPKU. TpeboBaHus K
noeepke, NopsA0K, OCHOBHbIE 3Tanbl NpoBeaeHus onpeaenstoTcs metoankon MU 3067-2007.

MeToavka noBepkn NocTaBnsieTcs no TpeboBaHMIo 3akadyuka.

MexnoBepo4HhbIl MHTepBan — 2 roga.

7.3. OcTnpoeka npubopa

BHumaHue. OcTMpoBKy npubopa [OMKHbI BLIMNOMHATE JMLA, WMEKLME COOTBETCTBYIOLLYIO
KBanMdurKaumio n Heobxoanumoe obopynoBaHue.

Mopsanok nencTenii Npu IOCTUPOBKE NpuBeaeH B MNpunoxeHun E.
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8. MapkupoBka npubdopa

Ha kaxablin npnbop HaHOCHATCS:

HanvMeHoBaHWe NpeanpuaTUS-U3roToBUTENS;

o603HauyeHue npnbopa n ero Mmogudukauunm;

00603Ha4eHM1e KJTaCCOB TOYHOCTU;

n300paxeHune 3Haka yTBepXAeHUsl Tuna cpeacTsa NU3MepPeHUs:;
0603Ha4YeHNe HaNPSXXEHNS U HaCTOTbl MUTAHUS;

rof, U3roTOBNEHUS;

LITPUX-KOA, ¢ Hdopmauuen o npubope.

9. YnakoBka npubopa

YnakoBka npubopa npoussBoamtcs B cootBeTcTBMM ¢ TOCT 23088-80 B noTpebuTensckyio
Tapy, BbINOJIHEHHYIO 13 KOPOOOYHOro kapToHa no NFOCT 7933-89.
YnakoBka nagenun npm nepecsiike noytor no FOCT 9181-74.
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10. TpaHcnoOpTUPOBaHUE U XPaHEHUue

TpaHcnopTupoBaHue npubopa B yrakoBKe AOMNyCKaeTCs Npu Cneayowmx yCnoBusx:

e Temnepartypa okpyxatouiero sosayxa ot —25 oo +55 °C ¢ cobnoaeHnem Mep 3awmTbl OT
yOapoB 1 BUbpaunii;

. OTHOCUTENIbHasA BNaXHOCTb Bo3ayxa He Gonee 95 % npu Temnepatype +35 °C n 6onee
HU3KNX TeMnepaTtypax 6e3 KoHaeHcauun Bnaru;

e TPaHCMOPTMPOBaHWE [OMYCKAETCA BCEMU BUAAMM 3aKPLITONO TPAHCNOPTa;

e  TPaHCMOPTMPOBaHWE aBMaTPaAHCMOPTOM [O/MKHO MPOU3BOAMTLCS B OTanjIMBaeMbIX
repMeTUYHbIX OTCEKaXx.

XpaHeHure npubopa B ynakoBKe A0MYCKaeTCs NPy CNeayLnX YCIOBUSIX:

e Temnepartypa okpyxaioLero Bo3ayxa ot +5 go +40 °C;

. OTHOCUTEJIbHASA BNAaXHOCTbL BO3ayxa He 6onee 80 % npu Temneparype +35 °C;

e  XpaHWTb Npubop Heo6XoAMMO B KapTOHHOM Tape B 3aKPbITbIX OTanIMBaeMbIX
NoMeLLEeHMSsIX.

11. KomnnekTHOCTb
Nameputens TMNO-perynatop  MUKPOMNPOLLECCOPHbIN

ogHokaHanbHbIn TPM10 1 wr.
KOMMANEKT MOHTAXHBIX QNIEMEHTOB i eneenns 1K-T.
Pe3anctop 50,000 £0,0250M 2 Wwr.
MacnopT 1 wr.
PYKOBOACTBO MO SKCMNYATALMM e 1 wr.
FapaHTURHBIN TANOH s 1 wr.
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BHumaHune. MeToavka MoBepku He BXOAUT B CTAHOAPTHYKD KOMMMEKTaLUMio U BbICbIIAeTcs no
TpeboBaHMio 3akasymka. MeToguka noBepku Takke MOXeT OblTb ckadyeHa u3 WMHTepHeTa no
cnepytolwemy aapecy: http://www.owen.ru/support/35572743

12. N'apaHTuiiHble 00s3aTeNnbCTBA

M3rotoBuTENb rapaHTMpyeT CcoOOTBeTCTBMEe npubopa TY npu CcoOOGMIOLEHUM YCNOBWUMA
aKcnayaTaumm, TPAHCNOPTUPOBAHUSA, XPaHEHNS 1 MOHTaXa.
[apaHTUMHBIA CPOK 3KcnayaTauum — 5 neT Co AHS NPOAAXN.

BHuMaHue. T[apaHTUiiHbIA CPOK HE pPacrnpoCTpaHAEeTCs Ha  3MeKTPOMarHUTHOe pene.
"apaHTupoBaHHbIl pecypc cpabaTtbiBaHuin pene — 200000 umknos (10 A, 250 VAC, cos ¢ = 0,6).

[ns oTNpaBky B pEMOHT HEOBXOAUMO:
. 3anoNHUTbL PEMOHTHYIO KapTy B FapaHTUIAHOM TanoHe;
. BJIOXUTb B KOPOOKY C MPUOOPOM 3amnosIHEHHbI MapaHTUAHBIN TanoH;
. 0TNpPaBWTb KOPOOKY MO NOYTE UM NPUBESTU MO aApecy:
109456, r. Mockea, 1-i BewwHakosckuia np., A. 2
Ten.: 742-4845, e-mail: rem@owen.ru.

BHumaHume.

1. [apaHTWiNHbIN TanoH He aencTBuTeneH 6e3 WramMna Aathbl Npogaxu 1 WwramMna npogasua.

2. MoHTaxHble 31IeMeHTbI BKaablBaTb B KOPOOKY HE HYXHO.
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MpunoxeHune A. NaGapnTHbIe YepTeXxu KoprnycoB npndéopa

Puc. A.1 pemoHcTpupyeT rabapuTHble U YCTaHOBOYHbIE YepTexu npubopa HaACTEHHOro
Kkpennexus H.

Yronok

60
T 105

KDOHIUTENH

<130
115
64+0,16

28,5

Puc. A.1. Mpu6op HacTeHHoro kpennexus H

MpumeuaHue. BTyJ'IKVI nogpesatb B COOTBETCTBUM C AnaMeTpoM BBOOHOIO Kabens
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Ha puc. A.2 npuBegeHbl rabapuTHble WM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LLL1.

ukcaTopsl NWLEBAA NaHENb WMTa

>10

w%'
Puc. A.2. Npubop wmrosoro kpennexus L1
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Ha puc. A.3 npuBegeHbl rabapuTHble UM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LL2.

NMUEBas NAHeNb WKTA

Puc. A.3. Mpubop wurosoro kpennenus L2
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MpunoxeHne B. Cxembl Nnoakno4yeHua npuéopa

Tabnuua b.1
HasHauyeHue KOHTaKTOB KJIeMMHOW KOJ1IogKu npuéopa
Homep KoHTakTa HasHauyeHue Homep KoHTakTa HasHayeHue
1 Cetb90...245B 9 Bxopg 1-1
2 Cetb90...245B 10 Bxopg 1-2
3 Bbixog, 1-1 11 Bxopn 1-3
4 Bbixopg, 1-2 12
5 Bbixopg, 1-3 13 He UCMosb3yoTCA
6 Bbixopn, 2-1 14
7 Bbixopg, 2-2 15 -24B
8 Bbixog, 2-3 16 +24 B

Ha puc. B.1 + b.12 npnBeaeHbl CxeMbl NOAKIIOYEHMS Npubopa.

Buixop X-1 |—» %
Boixon X-2 —— E
Bbixoa X-3 z

Puc. B.1. Cxema noaKnioyYeHUs Harpy3ku

Kk BY Tuna P

Buixog X-1

Buixog X-2

P1

AN

Buixopg X-3

+U,

VD1

Puc. B.2. Cxema noaxnio4eHns Harpyskm K

BY tuna K
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Puc. B.3. Cxema nogknioyeHns cunoeoro cumucropa k BY una C

—°¢m

R2
47...68 Om

sz

c1
T 0.1x630 B
Ruarp
— AN
Puc. B.4. Cxema nogwnoyenns K BY tuna C asyx TMpMCTOpOB,
NOAKNIOYEHHLIX BCTPEYHO-NapannentHo
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TPM10 vs1 ﬂm 47..680m
Buixog 1-1 R2 == C10.1x630B
Buixop 1-2
Buixop 1-3 9...20 KOm
Buixog 2-1 t b~

VS2
Buixop 2-2 ﬂna 47...68 Om
Boixoa 2-3 R4 == €20.1x6308
5...20 KOm
n6"53 ﬂns 47...680m
== 3 0.1x630B
5...20 kOm

Puc. B.5. Cxema nogknioyeHns Tpex CUMMCTOPHbLIX onTonap
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o +U,

S 'Un

RH
Ry=0... 1000 Om

Puc. B.6. Cxema noaxniouenus Harpy3ku kK BY Tuna U

+

TeepgoTensHoe

pene

Puc. B.7. Cxema nopxniodenus Harpysku K BY una y Puc. B6.8. Cxema noaxnioyenus k BY tana T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

Puc. 6.9. Cxema nogxnioyeHus
TEpMOMETpPa CONPOTUBNIEHUS

Bxop x-1

Bxop x-2
D

Bxop x-3

Puc. 6.11. Cxema nogknioyeHus
aKTWBHOTO AaTYUKA C BLIXOAOM
B Buge Hanpsxenus -50 ... 50 mB
wm0...1B
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Bxopa x-1
m + Bxop x-2
C_ Bxop x-3
Puc. B.10. Cxema nogknioyeHns
TepMOaNeTpu4ecKoro
npeobpasoBarens
Bxop x-1
+
I —¢ Bxop x-2
® [R. _
Bxop x-3

R,=50,000 + 0,025 Om

Puc. 6.12. Cxema nogxnioyeHus
AKTMBHOrO laTYMKa C TOKOBbIM
Bbixogom0...5,0... 20

wimé4... 20 MA



MpunoxeHue B. Nporpammupyembie napamMeTpbl

MpunoxeHne conepxuT MepeyeHb NporpaMmmpyembix napameTpoB npubopa B TabiMYHOM

Buze.

MporpamMmmupyemMble NapamMeTpbl NpeacTaBneHbl B Tabn. B.1.

Ta6bnuua B.1
Mepe4yeHb NporpaMmMupyemMbix NnapamMmeTpoB
MapameTp Aonyctumble KommeHTapum 3aBopackas 3HaueHus
OGoauaqeuue| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
IOCHOBHbIE NapamMeTpbl peryiupoBaHus
*T YcTtaBka ons
nma- -999...9999 [eq. nam.] 30.0
perynaropa
T, VikTerpanbHas 0...9999 [cex] 50.0
NMOCTOAHHAsA
T AnddepeHum-
A anbHas 0...9999 [cek] 10.0
MOCTOAHHAsA
*XP Monoca
nponopumo- 0.001...9999 [eq. nam.] 50.0
HaJIbHOCTU
*C1 HuxHss
ycTaBka -999...9999 [en. nam.] 29.0
Komnaparopa
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
*C2 BepxHsist
ycTaBka -999...9999 [en. nam.] 31.0
KomnapaTopa
Fpynna A. MapameTpbl, onucbiBaloLMe IOrMKy paboTbl npuGopa
AO0-0 MapameTp 01 Pa3pelueHo n3meHsTb 01
CEeKpPeTHOCTN napameTpbl perynnpo-
Ons rpynnsl A BaHWS W napameTpsbl
rpynnsl A
02 3anpeweHo n3MeHNATb
napameTpbl rpynnbl A,
npyv 3TOM BO3MOXHO
M3MEHSITb NapameTpbl
peryinpoBaHus
03 3anpeLeHo U3MeHATb
napameTpbl rpynnbl A,
a TaKke mnapameTpsbl
peryanpoBaHuns
*A1-2 30Ha HeuyB- 0...999.9 0.0
CTBUTENILHOCTUN
A1-3 OrpaHunyeHue 0...100 100
MaKkCManbHOWM
MOLLIHOCTH
Al1-4 Tun M 0 Harpesaresb 0
1 oxnaguTtenb
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
A1-5 Mepwop, LM 0...99 10
A1-8 MuHumansHas 6, 10, 20, 50, MC 200
LANTENbHOCTb 75, 100, 120,
mMnynsca 150, 175, 200
LM B mC
A1-9 CocTtosHue BY1 oFF BbIK/O4EH 0 %
npu MOLLUHOCTH ) oFF
HENCNPaBHOCTU on BKJIIOYEH (100 %
MOLLHOCTW )
A2-1 Pexum paboThbl oFF BbIK/IIO4EHO
YCTpoiicTBa 01 MpsMO  rMcTepesnc
CpaBHEHUs (ons HarpesaTens)
02 obpaTHbIi rucTepeauc
(ons oxnaguTens) oFF
03 M-o6pasHas
xapakTepucTvka
04 U-o6pa3sHas
XapakTepucTvka
A2-9 CocTosiHne BY2 oFF BbIKJTIO4EH (0 % oFF
npu MOLLHOCTH )
HEeNCnpaBHOCTN on BKJIIO4EH (100 %
MOLLIHOCTW )
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MpoponmxeHue Tabn. B.1

MapamerT Honyctumbie 3aBoackas 3HauyeHus
0603Ha-|euuep| HapreHosane 3HavYeHus Kommentapuu ycTaHoOBKa | nonb3oBaTens
Mpynna b. MapameTpsbl, onUcbiBalOWME NUSMEPEHUS U UHAUKALMIO

b0-0 MapameTp 01 paspeLleHo N3MEHSTb 01
CEeKpeTHOCTN napameTpsbl rpynnsl b
Ans rpynnel B 02 3anpeLueHo N3MeHsTb

napametpsbl rpynnsl b

b1-0 Kop tuna 01 Cu 50 (0=0,00426°C™") 01

naTunka 09 50M (a=0,00428°C™")
07 Pt 50 (2=0,00385°C™")
08 50M (a=0,00391°C™)
00 Cu 100 (a=0,00426°C™)
14 100M (0=0,00428 °C™")
02 Pt 100 (¢=0,00385°C™")
03 1000 (0=0,00391°C™")
29 Ni 100 (2=0,00617 °C™")
30 Cu 500 (a=0,00426°C™)
31 500M (¢=0,00428 °C™)
32 Pt 500 (¢=0,00385°C"')
33 5000 («=0,00391°C™")
34 Ni500 (=0,00617°C™")
35 Cu 1000 (2=0,00426 °C™')
36 1000M (a=0,00428 °C™")
37 Pt 1000 (2=0,00385°C™")
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MpoponmxeHue Tabn. B.1

MapameTp Honyctumbie KommeHTapum 3aBoackas 3HauyeHus
0OGosHaueHne| HaumeHoBaHne 3HavYeHus ycTaHoOBKa | nonb3oBaTens

38 1000M (¢=0,00391°C™)

39 Ni 1000 (2=0,00617 °C™")

15 53M (a=0,00426°C™')

04 TXK (L)

20 TXK (J)

19 THH (N)

05 TXA (K)

17 TN (s)

18 TN (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 Hanpsxenwue -50...+50 mB

13 Hanpsxenune 0...1 B
oFF BbIKJTIOYEH

b1-1 Koppekuunsa -50.0...+50.0 CymmupyeTtcs ¢ 0.0
«CIBUT Xxapa- M3MEpPEHHbIM 3HaYeHEM
KTEPUCTUKU»
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MpogonmxeHue Tadbn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-2

Koppekuus
«HaKNOH
XapakTtepuc-
TUKW»

0.900...1.100

M3mepeHHoe
3Ha4veHne
YMHOXaeTcs
Ha 3a[aHHbIN
KOapPurumneHT

1.000

b1-3

Pexum paboThbl
BbIYNCINTENS
KBaApaTHOro
KOPHS

oFF

BbIKJ1IO4EH

on

BKJIIOYEH

oFF

*b1-5

MokasaHune
npubopa ans
HUXHEro
npeaena
YHUPUUMPOBAH-
HOro BXOOHOr0O
curHana

-999...9999

[en. nam.]

0.0

*b1-6

MokazaHne
npubopa ans
BEPXHEro
npenena
YHUPUUMPOBAH-
HOrO BXOZHOTO
curHana

-999...9999

[en. nam.]

100.0
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MpopomkeHue Tabn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b1-7

MonoxeHne
LEeCATUYHON
TO4KM Npn
vHAMKaumn
napamMmeTpoB

0,1,2u
3

Cwm. MNpumeyaHne
Ha cTp. 48

1

Monoca
ungposoro
dunbTpa

0.0...30.0

[en. nam.]

30.0

MocTtosaHHas
BPEMEHU
undposoro
dunbTpa

[cek]

MpumeyaHwue.

1. MapameTpbl

b1-3...b1-6 pocTynHbl

ana

penakTMpoBaHus,

ecnm Ha

BXoge

YHUOMLMPOBaHHbIV AaT4nk (COOTBETCTBYET 3Ha4YeHuto napameTtpa b1-0 =06,10...13).
2. MapameTpbl A2-1 1 A2-9 He OOCTYNHbI 4S8 peaakTnposaHus y moamdukaumm TPM10-X.C3

* - OTMEY€eHbI napamMeTpbl, 3Ha4eHUA KOTOPbIX MEHAKOTCA NP USMEHEHNK NapamMeTpa b1-7.

ncnonb3yetca
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MpunoxeHue I' CoeguHeHne TepMOMETPOB COMNPOTUBJIEHUS C
npuGopomM no ABYXNpPOBOAHONK cCxeme

MpunoxeHne cooepXnT onucaHne 1 NPUMepPbl NOAKIIOYEHNA TEPMOMETPOB CONPOTUBIEHNS
no ,D,ByXI'IpOBO,EI,HOIZ cxeme.

CoenuHeHne TepMomMeTpa ¢ NpuGOPOM Mo ABYXMPOBOOHOW CXemMe NMPOU3BOAMTCS B ClyyYae
HEBO3MOXHOCTW MUCMOJIb30BAHUS TPEXMPOBOAHOW CXEMbI, HAaNpYMep NMpu YCTaHOBKe npubopa Ha
o6bekTax, 060pyA0BaHHbBIX PAHEE MPOJIOXKEHHBLIMU ABYXMPOBOAHBIMU MOHTaXHbLIMU TPaccamu.

CnenyeT NOMHUTb, 4YTO MokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHUST COMPOTUBIIEHNS
NMPOBOAOB JIMHUM CBA3M «TEPMOMETP — Npubop», MNPOUCXOOSALLErO o4 BO3AENCTBUEM
TeMnepaTypbl OKPYXaloLLLero Bosayxa. Jns KoMneHcaumm napasmTHOro ConpoTUBIEHWS NPOBOAOB
HY>XHO BbIMOJIHUTB ClieayioLwme AencTBus.

1) Mepen Ha4anom paboTbl yCTAHOBUTL NEPEMbIYKM Mexay KoHTakTaMmun Bxoa X-1 v Bxog X-2
KfieMMHMKa npubopa, a ABYXNPOBOAHYIO JIMHUIO NMOAK/IIOYNTb, COOTBETCTBEHHO, K KOHTakTam Bxopg,
X-2 n Bxop, X-3.

2) MopkniounTb K MPOTMBOMOMOXHLIM OT Npubopa KOHUAM JIMHUWU CBSI3N «TEPMOMETP-
npubop» BMECTO TePMOMETpPa MarasuH COMPOTUBMIEHMIA C KJIaCCOM TOYHOCTM He Gonee 0,05
(Hanpumep, P4831).

3) YcTaHOBUTL Ha MarasuHe COMpPOTMBJIEHWA 3HAYEeHME, pPaBHOE COMPOTUBIIEHMIO
TepmomeTpa npu temnepatype 0 °C (B 3aBUCMMOCTY OT TUMa AaTymka).

4) NMopaTb Ha Nnpubop nuTaHue u Yyepes 15-20 cek Mo NokasaHUAM LUMbPOBOro MHAMKaTOpPa
onpenenunTb BENNYMHY OTKIIOHEHUs TemnepaTtypbl oT 0 °C No kaxaoMy KaHany uaMepeHus.

5) BBecT B namsATb npubopa 3HaYeHne KOppekuun «CABUI XapakTepuUcTUKU» AN kaHana
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(b1-1), paBHOE MO BeNNYNHE NoKa3aHUsaM NprUbopa 1 B3STOE C NPOTMBOMNOSIOXHLIM 3HAKOM.

6) MpoBepuTb NPaBUNBHOCTb 3afaHNS KOPPEKLUMW, AN YEr0o HE U3MEHSISt 3Ha4YeHNst CoMnpo-
TMBMIEHWS HA MarasuHe, NepeBecTn NPUBOP B PEXUM N3MEPEHUs TEMNepaTypbl 1 yoeamTbes, 4To
npu 3ToM ero nokasaxusa paeHsl 0,0+0,2 °C.

7) OTkNIO4MTb NUTaHne ¢ Npubopa, 0OTCOEANHUTb JIMHUIO CBS3M OT MarasvHa ConpoTUBIIEHWNIA
1 NOOKIIOYNTL €e K TEPMOMETPY.

Mocne BbINOSIHEHUS yYKa3aHHbIX AeACTBMIA NPUOOP FOTOB K AanbHenLleln paboTe.
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MpunoxeHue [. Bo3MOXHble HENCNPABHOCTU U CNOCOObI UX

yCcTpaHeHus
B ta6n. .1 npeacrtaBneHbl BO3MOXHbIE HEMCMPABHOCTU 1 CNOCOObI X YCTPAHEHMS.
Tabnuua 4.1
NMposiBneHue Bo3mMoOXHas npuynHa Cnoco0 ycTpaHeHus
Ha wvHamkatope B pexume
PABOTA oTob6paxatorcs:
nlldE JanHble B ALLIM eule He roToBbl Mopoxaats 2...3 cek
OCLH Temnepatypa xonogHoro cnas | MpoBeputb Temnepatypy
BbllLE€ [JOMYCTMMON (NeperpesB | OKpyXalwlero  Bo3gyxa  (He
npuéopa) JonxHa npesbiwats 50 °C)
act L Temnepatypa xonogHoro cnas | [poBepuTb TemMmnepartypy
HUXe [OMyCTUMOWN | OKpyXawoulero Bosgyxa  (He
(nepeoxnaxaeHve npubopa) J0/KHa BbITh HUXE +1 °C)
HHHH BblumncneHHoe 3HayeHne | CeepuTb KO, parymka B
BXOHOM BEJSINYUHDI Bbiwe | napametpe b1-0 ¢ dakTnyeckn
[onycTMMOro npegena NoACOeANHEHHBIM AATYNKOM
IRAAR BblumcneHHoe 3HayeHne | Ceeputb Kopn, aaryvka B
BXOOHOM BEJINYUHbI Huxe | napametpe b1-0 ¢ dakTnyeckn
[0MNyCTMMOro npeaena NoACOeANHEHHBIM AATYNKOM
O6pbIB nnun KopoTkoe | lMpoeepuTb PaboTOCNOCOBHOCTbL
3aMblkaHve YHMBEPCABHOIO | Aartyvka

patynka 4...20 mA

71




MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus

- -1 O6pbiB TepmomeTpa | MNpoBepuTb  PaBOTOCNOCOBHOCTb
COMPOTUBEHNST WM TEPMO3NeEK- | Jatymka
Tpryeckoro npeobpasoBaressi.
Ana yHndUumMpoBaHHOIO AaTymka
0...1 B curHan Ha Bxoge npmbopa
npesbilwaetr 1,1B

anaon KopoTtkoe 3amblkaHve | MNpoeepuTb  pPaboTOCNOCOBHOCTbL
TEPMOMETPA COMPOTUBIIEHNS] Jaryuka

HC BblumcneHHoe 3HauveHne Bblwe | M3MeHuTb pPa3psaHOCTb
[onycTUMOoro npepena | VHOMLMPYEMbIX 3HAYEHWUIA
VHAMKaUMn

lo BbluvcneHHoe 3HaueHue Huxe
LONYyCTUMOro npegena
MHAMKaUMN

3HayeHne TemnepaTypbl Ha
WHOMKaTOpe B pexume
PABOTA He cooTseTCTBYET
peanbHom

HeBsepHbI ko4 TUNa aarymnka

B napameTpe b1-0 3apatb koA,
COOTBETCTBYOLUI
MCNOJMIb3YyEMOMY  AaT4MKY
Mpunoxexne B)

(cm.

BBeneHbl HEBEPHbIE B napametpe b1-1 yctaHoBuUTb
3HaAYEeHUs «caBura 0.0, B b1-2 yctaHoButb 1.000
XapaKTEPUCTUKM» U «HAKJIOHA (cm. Mpunoxetne B)
XapakTEPUCTUKM».
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MpogomxeHue Ta6bn. .1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus
Mcnonbayetca AOByxnposoaHas | [Ipon3sectn coeamHeHne no 3-x
cxema coeauHeHuss npubopa ¢ | MPOBOAHOWM cxeme nnm
0ATYNKOM BOCMNO/1Ib30BATLCA pPeKo-

MeHgaumsamm (cMm. Npunoxenune IM).
[elicTBMe  3neKTPOMarHUTHbIX | OKPaHMPOBATb JIMHUIO  CBSA3U
NoMex. partimka ¢ npubopoMm, IKpaH
3a3eMINTb B OJHOM TOYKE.
Ha vHauKaTope npn | HesepHoe noaknoveHne | Npoeepntb CxeMy NOAKIIOYEHUS

HaJIn4iMm TOKOBOro curHana

[artymka kK npubopy

natymka (cm. Mpunoxexne bB).

oTob6paxaloTcs Hynu MpoBepuTb HanpsxeHne
nUTaHWs gatymka
Mpwn Harpese Temnepartypa | HesepHoe coegnHeHne | N3mMeHuTb MOJIAPHOCTb

YMeEHbLUIaeTca 1 npu oxna-
XOeHnn ysenndmeaeTca

npubopa c Tepmonapomn

NOAK/MNOYEHUS Tepmonapbl (CM.
[Mpunoxexne bB)

HesepHo BbinonHeHo | Mposeputb NPaBWIbHOCTb

NoACOEeONHEHNE nogcoeuHeHns

MCMOJIHUTENIbHOIrO MexaHn3ma VCMNONIHUTENIbHO MeXaHu3ma
Mpwn Harpese Temnepartypa | HesepHoe coegnHeHne | N3mMeHuTb MOJIAPHOCTb

YMeEHbLUIaeTCca 1 npu oxna-
XOeHnn ysenmndmeaeTca

npubopa c Tepmonapomn

NOAK/MNOYEHUS Tepmonapbl (CM.
lMpunoxexne B)

He paboTtaetr BbIXOOHOE
YCTPOWCTBO

3apaH HEBEPHbIN pexunm
paboTbl yCTPOCTBA CPaBHEHUS

3agatb B napametpe A2-1
Tpebyemblii pexum paboTbl (CM.
MpunoxeHne B)
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MpoaonxeHue Tabn. 4.1

MposiBneHue

Bo3MoOXHaga npuyYnHa

Cnoco6 ycTpaHeHus

BbiIxogHOE YCTPOMCTBO He
cpabaTtbiBaeT npu [OCTU-
XEHUW 3a4aHHbIX rPaHnLY,

3apaH HEBEPHbIN pexunm
paboTbl yCTPOICTBA CpaBHEHUS

3agatb B napametpe A2-1
Tpebyemblii pexum paboTbl (CM.
MpunoxeHne B)

HeBO3MOXHO M3MeHUTb | BbicTaBneHa 3awmTa oT | 3apatb B napametpe AO0-0
3HaYeHus napamMeTpoB | M3MEHEHUs yCTaBOK 3HayeHne 01 wm 02 (cm.
NMUA-perynatopa n MpunoxeHne B)

YCTPOWCTBA CPaBHEHUS

Henb3s u3MeHWTb napa- | BbicTaenexa 3awmTa ot | B napametpe AO0-O0 un b0-0

MeTpbI rpynnbl A n(nnm) b

N3MEeHEeHNAa yCTaHOBOK

3apaTtb 01
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MpunoxeHue E. DcTupoBka npudopos

E.1. OOwue ykazaHus

lOcTupoBka [0OMKHA MNPOU3BOAUTBECS TOMBKO  KBANIMUUMPOBAHHBIMK  CReLManucTamMm
METPOJIOrMYECKMX CNYXO Npu YBENMYEHUN NOrPELIHOCTY U3MEPEHUSI BXOAHbLIX NapamMeTpOB CBEpPX
YCTaHOB/IEHHbIX 3HAYeHW. MPON3BOANTCS IOCTUPOBKA TOLKO aHANIOrOBbLIX BbIXOAOB. YHMBEPCAbHBIE
BX0Abl Npnbopa 0651a4a10T BbICOKOV TOHHOCTBLIO N3MEPEHUS U He TPEOYIOT IOCTUPOBKM.

E.2. KOcTupoBka BbIXOAHbIX LUndppoaHanoroBbix nNpeodpa3osarenei
«napameTp-Tok» 4...20 MA (Bbixog Tuna N)

MopkniounTb K I0CTUPYEMOMY BbIXOAy Harpysky Ru, u
BOJSIBTMETP cornacHo puc. E.1. B «kadectBe Ru MOXHO
MCNONb30BaTb MarasvH conpotmBneHuin P4831 unn nopo6HbIn
eMy C KnlaccoM To4YHoCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.
YcTaHOBUTb Ha MarasuHe 3HadeHue conpoTuenenuns 500,00 Om.

MopmaTb nuTaHue Ha npubop. Ha umdpoBOM mnHOMKATOPE

npubopa oToOpasnTCA  Tekyllee 3HaYeHue n3MepsemMon
BeNM4YMHbI. Mpnbop HaxoauTcs B pexnme PABOTA. T
lOcTnpoBka 3aknovaetcs B nogdopke KoapPuuMeHToB ans B1-12

MVWHUMaNIbHOro 1 MakCMmMasibHOIro 3Ha4eHnsA BbIXOOHOIO TOKa. Puc. E.1

75



OcTpoBka MMHMMaNbHOro 3Ha4eHns (4 MA) BbIXOAHOIO TOKa:

BOVITV B PEXVM 33aH1S KOJA MYTeM HaXaTus 1 yaepxXaHus He MeHee 3 cek. KHOMKM ;
PAY h¥A
3amaTh KHOMKamMm IZ 7 ’:V 3Ha4eHve Koaa locTuposku — 201,

MPOr|
HaxaTb KHOIMKY . Ha undposom nHamkatope npmbopa nosaBMUTCA 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMAIbHO BO3MOXHOMY 3Ha4YEHUIO BLIXOAHOMO TOKA;

KHOMKamMu A 7 2 Ha nn 7

LLeBoM naHenun npmbopa yCTaHOBUTbL Takoe
3HayeHMe napameTpa nogdbopa Ha wuHAMkKaTope npubopa, HTOObI
nafieHne HanpskeHUsl Ha Maras3uHe COMpPOTUBAEHUI OblIO PaBHO
2,00+0,02 B (4TO COOTBETCTBYET MUWHUManbHOMY TOky 4 MA). 370
3HaYeHME KOHTPOJIMPYETCSH MO Noka3aHusaM BonbTMeTpa B1-12;

HaXxaTb KHOMKY il § Mpnbop nepenpet B pexxum PABOTA.

lOcTupoBka MmakcumanbHoOro 3Ha4yeHus (20 mA) BbIXOAHOroO ToKa:

;
BOWTUW B PEXMM 3a4aHUs KOJA MyTEM HaxaTus 1 yaepxaHus He meHee 3 cek. Knonku [1;
A LA
3a4aTb KHOMKaMu IZ n ’:V 3Ha4eHve Koaa locTupoBku — 20

MPOr|
HaxaTb KHOIMKY . Ha undposom nHamkatope npmubopa nosaBMUTCA 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMA/IbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKa;
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A M ,
. KHOMKamu n Ha nvueBol naHenu npubopa ycTaHOBUTb
Takoe 3HadyeHue napameTpa nogbopa Ha mHaukatope npubdopa,
4yTOObI NafeHNe HanpsXXeHUs Ha MarasvHe COMpOTUBNEHUI BbiNo

paBHo 10,0+0,1 B (4TO cOOTBETCTBYET MakCuUMasibHOMYy Toky 20

MA). OTO 3HaYeHMe KOHTPOJIMPYETCS MO MoKa3aHWsM BONbTMETPa J',
B1-12. 7
. HaXkaTb KHOMKY . Mpnbop nepenpet B pexxum PABOTA. B1-12

E.3. KOcTnpoBka BbiIXoaHbIX LudppoaHanoroebix npeodpasoBarenei
«napameTp-Hanps>keHne» 0...10 B (Bbixog Tunay)

MopkniounTb K I0CTUPYEMOMY BbIXOA4y Harpysky Ru, u
BOJIbTMETP cornacHo puc. E.2. B kadectBe Ru MOXHO
MCNONb30BaTb MarasvH conpotmBneHuin P4831 unn nopo6HbIn
eMy C KnlaccoM To4YHOCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.
YCcTaHOBUTb Ha MarasuHe 3HadeHune conpoTuenenuns 2000,00 Om.

MNopatb nutaHve Ha npubop. Ha umdpoBoM uHAMKaTOpE 4B |
npubopa 0TOOpPaA3UTCA  TEKyLlEe 3HAYEHVWE  U3MEPSIEMONA } I 7 5]
BeNM4YMHbI. Mpnbop HaxoauTcs B pexnme PABOTA.
lOcTnpoBka 3akniovaetcs B nogdopke KoapPuuMeHToB ans ’q\
MWHMMaNIbHOIO 1 MaKCUMaslbHOIO 3HAYEHNS BbIXOAHOIMO ToKa. B1-12
Puc. E.2
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OcTpoBka MMHMManbHOro 3Ha4eHuns (0 B) BbIXOAHOIO HaNpPsHXXeHns:

BOVITV B PEXVM 33aHNS KOJA MYTeM HaXaTus 1 yaepXaHus He MeHee 3 cek. KHOMKM ;
PAY h¥A
3amaTh KHOMKamMm IZ 7 ’:V 3Ha4eHve Koaa locTuposku — 201,

MPOr|
HaxaTb KHOIMKY . Ha undposom nHamkatope npmubopa nosaBMUTCa 3HaYeHre napameTpa
nonbopa, COOTBETCTBYIOLLEE MUHMMA/IbHO BO3MOXHOMY 3Ha4YEHUIO BLIXOAHOMO TOKa;

KHOMKamu @ 7] ’g Ha nn 7

LLeBOI naHenu npmubopa yCTaHOBUTbL Takoe
3HayYeHne napameTpa nogbopa Ha wuHAMKaTope npubopa, HToObI
nafieHne HanpskeHUsl Ha Maras3uHe COMpOTUBIEHUI OblIO PaBHO
0,00+0,02 B (4TO COOTBETCTBYET MMHMMaNIbHOMY HanpsbkeHuio 0 B).
OT0 3Ha4YeHMe KOHTPOJIMPYETCS MO NokadaHUsM BosibTMeTpa B1-12;

HaxaTb KHOMKY il | Mpubop nepenpet B pexxum PABOTA.

B1-12

lOcTupoBka makcumanbHoro 3Ha4yeHus (10 B) BbIxogHOro HanpsikeHus:

;
BOWTUW B PEXMM 3a4aHUS KOJA MyTEM HaxaTus 1 yaepxaHus He meHee 3 cek. Knonku [1];
A LA
3a4aTb KHOMKamMu IZ n ’:V 3Ha4eHve Koaa locTupoBku — 20

MPOr|
HaxaTb KHOMKY . Ha undposom nHamkatope npmubopa nosaBMUTCA 3HaYeHre napameTpa
noabopa, COOTBETCTBYIOLLEE MUHMMA/IbHO BO3MOXHOMY 3Ha4YEHMIO BLIXOAHOMO TOKa;
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A |[w 5
KHOMKamMmum IZ n ’2 Ha NMueBOUN MnaHenun rlpV|60pa YCTaHOBUTb

Takoe 3HadyeHue napameTpa nogbopa Ha mHaukatope npubdopa,
4yTOObI NafeHNe HanpsXXeHUs Ha MarasvHe COMpOTUBNEHUI BbiNo
paBHo 10,0+0,1 B (4TO COOTBETCTBYET MakCUMaslbHOMY
HanpskeHnto 10 B). 3To 3HayeHMe KOHTponupyeTcs Mo
nokasaHusm BoJibTmeTpa B1-12.

HaXkaTb KHOMKY e, Mpnbop nepenpet B pexxum PABOTA.
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MpunoxeHue XK. ABTOMaTnyeckaa HacTtpomnka NMUA-
perynaropa

3apaveit aBTomartmyeckor HacTponku MUL-perynstopa (AHP) seBnseTtca onpeneneHue 3a
KOpPOTKOE BpemMsi ero napamMeTpoB Ha
OCHOBE  aHanmaa peakumn  obbekTa
perynmpoBaHus Ha BO3MyLLAIOLLNE
BO3aencTBmsa. [lpouecc aBTOMAaTMYECKOWN
HACTPOWMKM MPOXOAUT HEMOCPEACTBEHHO Ha
06bekTe, NO3TOMY AJ1 €e OCYLLEeCTBNEHMS
Heobxoanmo npeasapuTenbHO
CKOHOUrypmnpoBaTb npuoéop c
NOAKMOYEHHBIMU K HeMy Jatyvkamn u
WCMNOJIHUTENbHBIMN  MexaHu3mamu.  [pu
3TOM, YCNOBUSI, B KOTOPbIX MPOBOAUTCS
AHP, LOOJIKHbI ObITb MakCcumMasibHO
npubNMXeHbl K  peanbHbIM  YCIIOBUSIM -

1
|
1
|
'
|
1
|
|
J
|
|
|
|
L

akcrnyatauMm o6bekTa, B 4ACTHOCTM, Hot [ Lot | HE | Lod
peKoOMEeHAYeTCA  BbICTABUTb  3HA4YeHue 0 >
yctaBkm (cM. n. 6.2.), MakcumanbHO tc
npunbamkeHHoe K paboyei. Puc. X.1. AHP npu6opa, paGotawowero s pexnme Harpesatens

ABTOMATMYECKAs! HACTPOMKa 3akloYaeTcs B ABYX MOCNefoBaTeflbHbIX 9Tanax packavvMBaHus
obbekTa peryniposaHns B obnactu yctasku B npemenax (T,+2) w (T,-2) nyTem nopaun

MakCUManbHOro yrnpaensowiero so3aenctams. MNMpouecc AHP npueeneH Ha puc. XK. 1.
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Ona 3anycka AHP Heo6x0QMMO BbINMONHUTb
onepauun, ykasdaHHble Ha puc. X.2. B npouecce
BbINOJIHEHMS aBTOMaTUYE€CKOWN HACTPOWKM npnbop
noNnepeMeHHo WHAULUMPYeT 3Tamn, Ha KOTOPOM
HaxoauTcs AHP, 7] Texkywee 3HayYeHune
perynupyemoro napameTtpa. [lo 3aBeplieHuio
aBTOMaTM4eCKOl HacTPONKM BCE pacCyUTaHHble
napameTtpbl MN[O-perynatopa coxpaHalTCca B

3HEeproHe3aBUCUMON namsTu npubopa, a
BbIXOAHbIE ycTpoiicTea nepeesoasATCs B
GesonacHble COCTOSAHMSA, onpeaensaemMbie

napametpamu A1-9 n A2-9 (cm. n. 6).

BHumanme. Ecnn B npouecce AHP 3HauyeHue
perynnpyemoi BENNYUNHDI BbIXOANT 3a
npeaens n3MepeHuns partduka, Ha
nuagukaTope BoicBeTUTCH Err.

81

Puc. X.2. N HOCTE yoKa M
HHAMKaWHK AHP gna TPM10-LU1.P




MpunoxexHue U. PyyHaa Hactpoiika MUAO-perynatopa

MpuBepeHHbI HUXE METOA, MO3BOMSET ONPeAenuTb NpUBAn3uTenbHble MNapameTpbl Ans
PYYHO HacCTpPOWMKW perynatopa. ITo OblBaeT HeoOXOAMMO B Cllyyae, €ecnv npoBedeHue
npenBapuTenbHOM HACTPOMKN B aBTOMATUYECKOM PeXnmMe HeaoMnyCTUMO.

MapameTpbl perynMpoBaHms onpeaensioTcs Ha OCHOBE NEPEXOHON XapakTePUCTUKM 0O6bekTa
perynupoBaHus. Jns CHATUA NepexoqHON XapakTePUCTUKN OOBEKT BbIBOAAT B paboyyio 06nacTb B
PYYHOM pEXMMe, OOXMOATCS CTabunmsauumn peryivpyemMoi BeIMYMHbl U BHOCST BO3MYLLEHNE
M3MEHEHMEM YMpaBnsloWero Bo3gencteua Ha AY. CTposaTt rpaduk 3aBUCUMOCTU WU3MEHEHUS
pPEerynupyemMom BeNNYnHbl OT BPEMEHM (CM. puc. U.1). Ncnonb3ys rpaduk, BbIMUCASIOT:

TA o6

t,=t -1 T

Voo = (T2 - T:)/(toa 'AY); —

Tt =4 .1

Xp=2-17,-v,

T, =1,-[0,1...0,25], T -
roe 01 t t

Xp — nonoca nponopumoHanbHOCTH, [en. nam./%]l; Puc. U.1

T — NOCTOAAHHAA 3anasapiBaHus, [C]

t,s— MOCTOsSIHHAA BpeMeHn 00bekTa, [Cl;

V,; — MakCrMaJsibHasi CKOPOCTb U3MEHEHUS PEryNIMPYEMO BENHNHBI NPY U3MEHEHNWN 3a4aHNA
Ha OAMH NPOUEHT, [eq. nam./(c-%)];

7, — UHTErpasbHas NoCcTosiHHag, [C];
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T, — Ha4anbHOE 3Ha4veHwue, [ea. nam.];

T, — YCTaHOBUBLLEECH 3HAYEHNE PETYINPYEMON BENNYUHDI, [ea. N3Mm.];
AY — U3MEHeHVe ynpaBngaoLLero Bo3aenctans, [%].

1,— AnddepeHumanbHas NocToaHHas, [C].

KOHKpeTHOe 3HayeHue T, OMNPefensieTcs C Y4eTOM peasibHbIX YCOBWI 3Kchnyataumm un
XapakTePUCTUK NCNONb3YEMbIX TEXHNYECKMX CPEeACTB. [ns Toro, 4Tobbl onpeaennTs ONTUMasnbHOe
3HayeHune t,, He0O6XOAMMO COMOCTaBUTb PAbOTy CUCTEMbI B peasnbHbIX YCIIOBUSIX SKCMyaTaumm npu
[BYX-TPEX Pa3nNyHbIX 3Ha4YEeHMSX MHOXUTENS (Hanpumep, 0,1; 0,151 0,25).
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JlncT perncrtpaumm nsmeHeHvi

Ne
N3MEHeHNs

Homepa nucTtos (cTp.)

U3MEH.

3aMEeHEeH.

HOBbIX

aHHYNMp.

Bcero
JIUCTOB
(cTp.)

Aarta
BHecCeHusa

Moanuce
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109456, Mockaa,
1-14 BelwuHskoBCcKnA np., O.2
Ten.:(495) 174-82-82, 171-09-21

Per. Ne 475
3akas
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