TPM10 @ Al

NW3MEPUTEJNb NNA-PErYJIATOP
MUKPOMPOLEECCOPHbIU
OAHOKAHAJIbHbIN

PYKOBOACTBO NO
SKCIMJTYATALUMN



CopepxaHue

BBEIEGHME ..ot e et e et e e s

1 HasHa4yeHue npubopa

2 TeXHUYecKMe XapakTePUCTUKU U YCITOBUS SKCTINYATALMM ......c..oerueiaiiiaiiiaiiaaieeeaieesneeaaeeaseeeseeesnnas 7
2.1 TeXHNYECKNE XAPAKTEPUCTUKM MPUOOPA ....c.vovimviiiiiiiiieiiiiieeitee et stee sttt 7
2.2 YcnoBusa akcnnyaTtauum npuéopa................ .12

3 YcTpounctBo u pabota npubopa.............. .13
3.1 MpuHUMN gencTBuA............. .13
3.2 YcTpoiicTBO npubopa ... .20

4 Mepbl BE30MACHOCTM . ....cc.uviieiiiiiaiiieeaiteeesiieeeeieeeeseeeaaaes ...38

5 MoHTaX NpM6opa Ha 06 bEKTE M MOAFOTOBKA K PAGOTE ......ccuvvveeiiieeeiieeiiieeesieneesieeesnneeesnnneeanes 39
5.1 MOHTAK MPUBOPA ......oooiiiieiiiiiieiiiieeeieee sttt e e e teeeaeateeesaeeeeetaeeesatseeesssaeeassseeeanteeesanteeesaneeennreeeans
5.2 MoHTaX BHELWHUX CBA3eMN...

5.3 MoakntoyeHue npmbopa ..... .

6 PEXUMBI PAGOTBI MPUOBOPA .......ccuuviiiiiieeiiiieeitieeeeiteeeseteeesbaeeestaeeesstaeeesaseeeastaseesateeesasseeeasseeeansreeeans
6.1 P@KUM PABOTA ... .ottt e ettt ekt e e e bb e e e eab b e e e bb e e e aabe e e snbeeeanbaeeeanbeaeaas
6.2 Pexxkum MPOrPAMMUPOBAHMUE .. A7

7 TexHU4Yeckoe o6CNyXuUBaHMe................ .52
7.1 O6wWwme yKasaHus ........ ...52
7.2 OcTupoBkKka npubopa. .52

8 MapkupoBka npubopa........ ...53

O YNMAKOBKA MIPUOOPA ......cooitiiiiitiiaiiiieeaattte e ettt e e ettt e e ettt e e asbe e e aabbe e e aabe e e abbe e e aabseeeabbeeeanbeeesanbeeeanbeeeaanbeeenas 54

10 TPAQHCNOPTUPOBAHME M XPAHEHME...........eeeeeiieeeeeiiiiieeeeeessntteeeeeessaasaseeeeeesassnteeeeeeessntaneeeeesannsnnnees 54

11 KOMMNEKTHOCTD ......coeviivieiiiieaiieene ...55

12 FapaHTUMHbIE OBA3ATENBCTBA ........eeeevieeeiiieeeiiieeeaieee s ...55

MpunoxeHune A. MaGapuTHbie YepTexu KopnycoB npubopa .... ...56

MpunoxeHne B. CXeMbl NOAKIIOUEHUS MPUOBOPA..........eceiurrieiiieeeiiieeeiiiieeesireeeestreesssreesseseessseeesnnnes 60

1



MpunoxeHne B. MPOorpaMMUPYEMbIE MAPAMETPBI ..........ccouiirriiirienireaiienteaiee st esieesneesreesneeneees 66
MNpunoxexune I'. CoeanHeHMe TePMOMETPOB CONPOTUBIEHUA C MPUGOPOM NO ABYXNPOBOAHOWN

I'Ipvlno»(el-me n Bo3MoxHble HeuncnpaBHoOCTU U cnocob6bl ux yCTpaHeHwus ...

MpunoxeHne E. KDCTUPOBKA MPUBOPOB ............ccciuviieiiiiieiiiieeiitteeesteeesssteeesaeeesstaeeessresessseeansneesanes
E.L OOLUME YKABAHMSIA. .....cc.uveiiiiiiiaiiiiieaaiteeeaiteaaaateeeaabseeeasbeeeaaabeeeaabeeeeasbeaeaabbeeeabbseeanbseeeanbeeesanneeeannen
E.2 FOcTupoBka BbIxogHbIX LiuppoaHanoroBbix NpeobpasoBartenen «napameTp-Tok» 4...20
MA (BBIXOZ TUMA M) .ot et e et e e et e e s e e e e e 79
E.3 FOcTupoBka BbIxogHbIX LindppoaHanoroBbIx NnpeobpasoBaTenen «napameTp-
HanpskeHUe» 0...10 B (BBIXOA TUMA Y)........oiiiiiiiiiiieiie ittt 81

MNpunoxeHue XK. ABToMaTnyeckas HacTponka MUL-PerynaTopa .........ccccevveeiieiiieenee e 84

MpunoxeHue N. PydyHasa HacTpomKa MMUD-PEryMATOPA ......coociiiiiiiiiiiieeiiiie et siiee s 86

JTINCT PEIUCTPALIMM MBMEHEHMM ...ttt ettt ettt b ettt ettt et e b e b e sene e 88

HacTtosiumi [OKYMeHT fABRsieTCA penpe3eHTaTMBHLIM BapuMaHTOM pPYKOBOACTBa Mo
akcnnyatauum TPM10, wnaoeHTUYHbIM MO COAEPXKaHMIO 3JTaNoHy pPyKOBOACTBa Mo
akcnnyaTtauun KYB®. 421210.002 P93, npowepwemy cepTudukauuio B KOMMIEKTe C
npn6opom B PefepanbHOM areHTCTBE N0 TEXHUYECKOMY PerysimpoBaHuio U METPOSOTUM.




BBepeHune

Hactosiiee  PykoBogcTtBO no  akcnnyatauuu — npegHasHayeHo  Anst  O3HAKOMIIEHUs!
obcnyxumBarLLEero nepcoHana ¢ yCTPOWCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEWN, TEXHUYECKON
akcnnyataumMen u  obcnyxuBaHuem  uameputens  [MU[-perynstopa  MMUKpOMpPOLECCOPHOrO
ofHokaHanbHoro TPM10 c yHuMBepcanbHbIM M3MepUTENbHbIM BXOAOM (B OanbHeWWweM no TeKCTy
MMEHYEMOro «Npubop»).

Mpubop BbINyckaeTCst COrMacHo TEXHUYECKVM YCIOBUSIM U UMeeT cepTudmkat cootetctaust [OCT-P.
Mpubop 3apernucTprpoBaH B '0cyapCTBEHHOM peecTpe CpeacTB U3MEPEHUIA.

Mpubop cootBeTcTBYeT FOCT P 52931-2008 1 OTHOCUTCS K U3AENMSM FOCYOapCTBEHHON CUCTEMbI
NPOMBILLMEHHBIX MPUOOPOB 1 CpeAcTB aBTomMaTusaumn. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JENCTBMAM 1 MO YPOBHIO M3My4aeMbIx pagmonomex npubop cooTBeTCTByeT 060pyAoBaHMIo krnacca A no
[OCT 51522-1999 (M3K 61326-1).

Mpubop obnagaeT ynyyleHHbIMY N0 CPaBHEHWIO C NPeabIAYLLEV CepUEl XapakTepucTUKkamMu:

e BbICOKasi MOMEXOYCTONYMBOCTb K 3NIEKTPOMArHUTHLIM BO3AENCTBUSIM;

e yBENMWYEHHBIN CPOK rapaHTUW, rapaHTUIHbLINA CPOK OBCNYXMBaHWS cocTaBnseT 5 neT;

. noBbILLEHWE YHMBepcanbHOCTU npubopa, nosBonsiowee 6onee rmMbko ucnonb3oBaTh
npubopbl U YMEHbBLUNTL UX HOMEHKINATYpy 3a CYET UCMOSb30BaHUS:
=  yHUMBEpPCaslbHOro BX0A3;
L] BCTPOEHHOTO MWCTOYHWKA HampsbkeHnss 24 B ans nuTaHus akTWMBHbIX [aTYMKOB,

BbIXOAHbIX aHanorosbix ycTponcts (LIAM) nnu apyrux HA3koBonbTHbIX Lenen ACY;

. MCNONb30BaHNE YCOBEPLUEHCTBOBAHHOW Matematundeckon mogenu [MU[IO-perynatopa u

aBTOHACTPOWKM.

Mpubopbl BbINyckatoTca knacca TodHoctu 0,25; 0,5. Kmacc ToyHOCTM 3aBUCUT OT Tuna
NOAKITI0YAEMOro BHELLHErO AaTynka.
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Mpubop M3roTaBnUBaeTCs B pPasfMUHbIX MOAUMMKALUMSX, OTNMYaloWMXCs Opyr OT Apyra
KOHCTPYKTUBHLIM UCMOSTHEHMEM W TUMOM BCTPOEHHbIX BbIXOAHBIX YCTPOMCTB. WHdopmaums o
MoamdmKauum npubopa 3amngpoBaHa B KoZe NOMHOro YCIOBHOTO 0603HaYeHUs:

TPM10 - X. Y. XX
|Tun npubopa
| KOHCTPYKTMBHOE MCNONHEHHE
| 0603HayeHme nepsmiHoro npeobpasosarens
lTnn BCTPOEHHbIX BbIXOAHLIX YCTPOACTE
KOHCprKTVIBHoe UCNOJIHEHUE!
H —  KOPMyC HacCTEHHOro KpenneHus ¢ paamepamm 130x105x65 MM 1 cTeneHbto 3awuTel 1P44;
W1 -  kopnyc WWTOBOrO KpenseHusi ¢ paamepamm 96x96X65 MM W CTEMEHbIO 3aLUMThI CO CTOPOHbI
nepegHen naHenu IP54;
w2 - KOPMyC LMTOBOrO KpenneHnsa ¢ paamepamm 96x48x100 MM 1 CTENEHbIO 3aLUTbl CO CTOPOHbI
pry P p: p: P
nepegHen naHenu IP54.
il _ Kopnyc ¢ pasmepamu 90x72x58 mMm ans yctaHoBku Ha DIN-peiiky u cTeneHbio 3aluTbl CO

CTOPOHbI NepeaHer naHenu 1P20.

"abapuTHble YepTexu KopnycoB npubopoB npuBeaeHs! B MpunoxeHunm A.
Y — yHuBepcarnbHbI U3MepPUTENbHBIN BXOA.



Tun BCTPOEHHOro BbIXoAHOro ycTtponcTBa (BY):

O6o03Ha4yeHue
Tun BbIXOAHOrO 3nemMeHTa TexHuyeckne napameTpbl
BbIXoaa
P KOHTaKTbI 3MIEKTPOMATHHTHOTO pere Tok He Bbonee 4 A npu HanpsbkeHun He Gonee
250 B (50 I'u)
K OnTtonapa TpaH3ucTopHast MocTosiHHbIN TOK He 6onee 400 MA npu
n-p-n-tvna HanpskeHun He Gonee 60 B
T Bbixoa ANS ynpaBneHusi BHELLHUM BbixoaHoe HanpsbkeHue 4...6 B, NOCTOsHHbIN TOK He
TBEpAOTENbHbIM pene 6onee 25 MA
c OnTonapa cUMUCTOpHas Tok He 6onee 50 MA Npu NEpeMeHHOM HanpsiXeHUn
He 6onee 250 B (50 N'u)
Tok He 6onee 50 MA (Ha Kaxayto onTonapy) npu
c3 Tpy onTonapb! cuMMCTOpHbIE nepeMeHHOM HanpshkeHun He 6onee 250 B (50 ML)
" LIAT «niapameTp — Tok» MMocTOAHHBIN TOK 4...20 MA Ha BHELUHeW Harpy3ke
He 6onee 1 kOMm, HanpsixxeHue nuTanus 12...30 B
MocTosHHoe Hanpspkerve 0...10 B Ha BHeLIHEN Harpy3-ke
Y LIAT «napameTp — HanpsixeHne» He MeHee 2 kKOM, HanpsbkeHre nuTtaHus 16...30 B

Mpumep 3anucy o6o3HayveHns npubopa B OKYMEHTaLMU ApYroin NPOAYKLUMK, rAe OH MOXET ObiTb
NPUMEHEH:
U3mepuTtensb MUO-perynaTtop MMKponpoLeccopHbii ogHokaHanbHbiM TPM10-H.Y.PK
Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: TPM10-H.Y.PK
Mpy 3TOM  M3roToBNEHWO U MNOCTaBke noanexut  uameputens  [MUA-perynatop

MMKPOMPOLECCOPHbIN OAHOKaHanbHbIM TPM10 B kopnyce HacTEHHOro KpenneHus. Tun BCTPOEHHbIX
BbIXOAHbIX YCTPOWCTB — pere aMeKTPoOMarHMTHoOe 1 TpaH3McTopHasi ontonapa.




1 HasHa4yeHue npubopa

Mameputens TMN[-perynsatop MWKPOMPOLIECCOPHbLIA OAHOKaHanbHbii TPM10 coBMecTHO C
nepBuYHbIM MNpeobpas3oBaTeneM (O4aT4yMKoM) npegHasHayYeH Ans WU3MEPEHWUs U perynvpoBaHus
TemnepaTtypbl U OpyrMx (huanyeckux napameTpoB, 3HAYEHME KOTOPbIX BHELUHWM OaT4YMKOM MOXET
6bITb NPeobpa3oBaHO B CUrHasbl MOCTOSHHOTO TOKa UIMU HanpsKeHus!.

Mpubop MOXeT uCNoNb3oBaTbCst ANS W3MEPEHUST W PEFYNUPOBaHUSI  TEXHONOTMMYECKMX

napaMeTpoB B pasfnyHbIX OTPacsiX MPOMbILLINEHHOCTHN, KOMMYHAIBHOMO U CEMNbCKOro XO35MCTBa.
Mpubop MoxeT OblTb NPUMEHEH Ha MPOMbIWMEHHbIX 06bekTax, MOAKOHTPOIbHBIX
PoctexHaasopy.
Mprbop No3BonseT ocyLecTBNATb cneaytoLume OyHKLUN:
®  y3MepeHue TemnepaTypbl UNu Apyrvx U3nyeckMx BeNUYMH (QaBreHns, BNaXkHOCTH, pacxoda,
YPOBHA W T.N.) B OAHOW TOYKE C MOMOLLBIO CTaHOAPTHOrO AaTyuka, MOAKMoYaeMoro K
yHVBepcanbHoMy Bxogdy npuéopa;
®  perynupoBaHue n3mepsieMon BENNYMHBI no NpPOMOpLMOHanbHO-UHTErpanbHo-
anddepeHumansHomy (ML) 3akoHy;
® oTOGpaxeHWe TeKyllero W3MEpeHWss Ha BCTPOEHHOM CBETOAMOAHOM  LMAPOBOM
VHAMKaTopE;
®  apTOMaTM4eckoe onpeaeneHve koadduumeHTos MNO-perynatopa (aBToHacTpoika);
®  (hopmMpOBaHWe YnpaBrsolwero Bo3OencTBUS Ha Bbixoge 1 € MOMOLLbLIO BbIXOAHOTO
aHarnoroBoro curHana (Npv MCNonb30BaHWM B KayecTBe BbIXOAHOTO YCTPOWCTBA LMdpo-
aHanoroBoro npeobpasoBatens (LAM)) wnu wmpoTHo-umnynbcHon Mmogynsumm (LUAM)
(npv ncnonb3oBaHUM OUCKPETHOrO BBIXOAHOIO YCTPOMCTBA);
®  (opmupoBaHue Ha Bbixoge 2 OOMNONHUTENBHOrO  cuUrHanma  ynpaereHust Mo
OBYXMO3MLMOHHOMY 3aKOHY MUK curHana «ABapusi».
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2 TexHU4eckKue XapaKTepucTtukm n ycnoBus akcnnyataumum

2.1 TexHMYecKue xapakTepucTuku npnbopa

OCHOBHbIE TEXHUYECKME XapaKTepMCTUkn npubopa npusedeHsl B Tabnuuax 2.1 - 2.3.

Tabnuua 2.1 - XapakTtepucTuku npuéopa

HaumeHoBaHue

3HayeHune

[lnanasoH nepeMeHHOro HanpsXKeHNs NUTaHUS:

HanpsbxkeHue, B 90...245

vyacrtoTa, 'y 47...63
MoTpebnsiemas mowwHocTb, BA, He Gonee 7
HanpsikeHne BCTPOEHHOIO UCTOYHMKA MUTaHUS! NOCTOSIHHOIO ToKa, B 24 £2.4
MakcnMmarnbsHO JOMYyCTUMBIN TOK BCTPOEHHOTO MCTOYHMKA MUTaHUS, MA 80
KonunuecTtBo kaHanos 1
Bpewms onpoca Bxoga:

TEPMOMETPbI COMPOTUBIIEHNUS, C, He Bonee 0,8

TepMOoareKTpuyeckme npeobpasoBateny 1 YHUPUUNPOBaHHbIE

CUrHarnbl NOCTOSIHHOIO HaNPsXKeHWs U ToKa, ¢, He bonee 0,4
Mpenen ocHOBHOM NpVBEAEHHON NOrPELLUHOCTY NPU U3MEPEHNM:

TEPMO3reKTpUiYeckumn npeobpasosatensimu, % +0,5

TEPMOMETPaMM CONPOTUBIIEHUS U YHUOMLIMPOBAHHBIMM CUrHanamu

NMOCTOSIHHOTO HaMNpsXKeHWs v Toka, % +0,25




OKoH4YaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHune

CrteneHb 3awmThbl KOpryca

HacTeHHbIN H P44

wwmtoBble L1 n L2 (co cTOpOHbI NULEBOM NaHenu) IP54

DIN-peeyHbin [] (CO CTOPOHbI NMMLEBOI NaHenm) 1P20
[aGapuTHble pa3mepbl npubopa:

HacCTeHHbIN H, MM (130x105x65)+1

wurosow W1, Mm (96x96x65)+1

wurosow W2, Mm (96x48x100)=1

DIN-peeyHbIn [], MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8

Ta6nuua 2.2 - McnonbsyeMble Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U Hanpsi>keHus

3 Mpenen

HayeHue eAUHULbI .

HaumeHoBaHue Ananason MnagLwero OCHOBHON

o )i .
n3mepeHun, % aspsna. e, nam npuBeAeHHOMN
paspsana, en. ) norpewHocTn, %
CuUrHan nocTosiHHOro HanpPsXKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumposaHHble curHanbl no NOCT 26.011-80
0..1B 0...100 0,15 1,0 +0,25
0..5 mA 0...100 0,1;1,0




OKoH4YaHue Tabnuubl 2.2

Mpeaen
3HauyeHue eguHULbI .
H OwanasoH OCHOBHOM
anMeHoBaHue _ mragLwero .
n3mepeHun, % 230803 €. U3M npuBeaeHHOMN
paspsana, en. i norpewHocTun, %
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 01,10
MpumeyaHue - MakcumanbHO BO3MOXHBIM AMana3oH WHAukauum ot -999 po 9999. [pu

MHOMUMPYEMbIX 3HaveHusx Bbilwe 999,9 n Hwxe MuHyc 199,9 ueHa eauHuubl Mragwero paspsga

paBHa 1.

Ta6nuua 2.3 - Ucnonb3yemble Ha BXxoAe NepBUYHbIE NpeobpasoBaTenu (AaT4MKK)

3Ha4yeHue Mpegen
OnanasoH eAVHULbI OCHOBHOW
HanmeHoBaHue usmepeHMVI, oc Mnagwero ﬂpMBeAEHHOVI
pa3spsaa, °C ? norpewwHocTu, %
TepmomeTpbl conpotuBnelns no FOCT P 8.625-2006 unu TepMmonpeo6pasoBatenu
conpotusnenus no FMOCT 6651-94 9
Cu 50 ('=0,00426 °C ™) —50...+200 0,1
50M (a=0,00428 °C™") —200...+200 0,1;1,0
Pt 50 (¢=0,00385 °C ™) —200...+850 0,1;1,0 +0,25
500 (0=0,00391 °C ) —240...+1100 0,1;1,0
Cu 100 (¢:=0,00426 °C™) —50...+200 0,1




MpogomkeHne Tabnuubl 2.3

3HauyeHue Mpenen
Ouana3soH eaAnHUUbI OCHOBHOW
HanmeHoBaHue uamepemit, °C Mmnaglwero npuBeaeHHOMN
pa3spsaa, °C ? norpewHocTy, %
100M (0:=0,00428 °C %) —200...+200 0,1;1,0
Pt 100 (2=0,00385 °C ™) —200...+850 0,1;1,0
100M (2=0,00391 °C ™) —240...+1100 0,1;1,0
Ni 100 (¢=0,00617 °C™) —60...+180 0,1
Pt 500 (¢:=0,00385 °C ™) —200...+850 0,1;1,0
5000 (2=0,00391 °C™) —250...+1100 0,1;1,0
Cu 500 (¢:=0,00426 °C™) -50...+200 0,1 1025
500M (¢:=0,00428 °C™) —200...+200 0,1;1,0 -
Ni500 (0=0,00617 °C ™) —60..+180 0,1
Cu 1000 (¢:=0,00426 °C™) —-50...+200 0,1
1000M (0=0,00428 °C ™ —200...+200 0,1;1,0
Pt 1000 (¢:=0,00385 °C ™) —200...+850 0,1;1,0
10000 (a=0,00391 °C™ —250..+1100 0,1;1,0
Ni 1000 (0:=0,00617 °C ™) —60..+180 0,1
TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0.5
TXKK (J) —200...+1200 0,1;1,0 (+6 2’5) )
THH (N) —200...+1300 0,1;1,0 -
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OKoH4YaHue Tabnuubl 2.3

3HauyeHue Mpenen
OwuanasoH eauHUUbI OCHOBHOW
HaumeHoBaHue V|3MepeHVIl7l, oc mMnagwero anBeAeHHOVI
pa3spsaa, °C ? norpewwHocTu, %
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
Tnn (R) —50...+1750 01,10
TMNP (B) +200...+1800 0,1;1,0 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (x0,25)"
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 01,10
TMK (T) —250...+400 0,1;1,0
MpumeyaHunsa
1 TemnepaTypHbin  KO3(MUUMEHT TepMoMeTpa COMPOTMBMAEHUST — OTHOLUEHME Pa3HuLbI

2)

3)

4)
5)

COMPOTUBNEHNI AaTynKa, U3MepeHHbIX npu Temnepatype 100 u O °C, k ero conpoTVUBMEHWIO,
namepeHHoMy npu 0 °C (Ro), AeneHHoe Ha 100 °C v okpyrieHHoe [0 NSITOro 3HaKa nocre 3ansiTou.

npu Temnepatype Bbiwe 999,9 n Hwke MuHyc 199,9 °C ueHa eauHuUbl Mnagwero paspsiga
paBHa 1 °C.

ponyckaeTcs NpMMEHeHne HecTaHAapTU30BaHHOIO MeAHOro TepMoMeTpa CONMpPOTUBIIEHUS C
Ro =53 OM aa. = 0,00426°C ' 1 AranasoHoM namepeHuin oT MuHyc 50 Ao +180 °C.

OCHOBHasi npuBeAeHHas norpeHocTb 6e3 KXC.

npmnbopsl, paboTtatowme ¢ Tepmonpeobpasosarensmu conpotusnenns ¢ HCX no MOCT 6651,
npegHasHaveHbl Ansa ucnonb3oBaHus B cTpaHax CHIC
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2.2 YcnoBus akcnnyaTtauum npubopa

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

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

Mpwn aTom npnbop aKkcnnyaTpyeTca Npu CNeayoLLMX YCIOBUSIX:

e 3aKpbiTble B3pbiBOOEe30nacHble NnomelleHnst 6e3 arpeccBHbIX NAapoB U ra3os;

. TemnepaTtypa okpyxatoLiero Bo3ayxa oT MuHyc 20 go +50 °C;

e BEpXHWI MpeAen OTHOCUTENbHOW BMaXXHOCTU Bo3adyxa: He 6onee 80 % npu +35 °C n Gonee

HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnarw;
. aTtmocdpepHoe aasneHue ot 84 oo 106,7 kla.

MpumeyaHne - TpebGoBaHMS B YacTU BHELIHUX BO3AEWCTBYIOLMUX (PAKTOPOB SBMSOTCS
obsa3aTenbHbIMK, Kak OTHOCSILLMECS K TpeboBaHuaM 6e3onacHOCTU.
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3 YcTpouncTBo n paboTa npubopa

3.1 MpuHuun gencreuns

CTpykTypHasi cxema npubopa npuBegeHa Ha pucyHke 3.1.

TPM10
e Snox ofpaborn saHHLX
| |
Bxop, 1 P | [eermcvTens Bbixof 1
oy yHUBEPCANbHbIA| | | undposoii | | L i |
Y Bxon -r- oMLTD KBBJ;I(%::;OFO nua perynﬂmp—r'- BY 1 o
ATHHK ! | §
l YCTPOIICTBO —L—- By d BbIXOA 2 =
I cpasHeHua | | 1
R ] ;
nnnn
UL

Puc. 3.1. CrpykrypHas cxema npubopa

MpuGop comepXuT KaHanm YHUBEPCANbHOrO BXO4a ANs  MOAKMYEHUS  NEPBUYHOIO
npeobpasoBatens (gatuvka), O6nok 06paboTkM [aHHbIX, 4YeTblpexpas3psifHblii  CBETOAMOAHbIV
uncpposon MHAMKaTOP U BbIXoAHble ycTponcTea (BY), NnpegHa3HayYeHHble Ans ynpaBneHns BHELHUM
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obopyaoBaHuem. briok obpaboTku AaHHbIX BKntoyaeT B cebs unudpoBon unbTp, BbIMUCIUTEND
KkBagpaTtHoro kopHsi, MNA-perynsartop, ycTponcTBo cpaBHeHus. NMN[-perynupoBaHne ocyLlecTBnseTcs
nocpeactsom BY1. MNpn Heo6xoaMMOCT AONOMHUTENBHOIO ABYXMO3ULMOHHOIO PEerynvpoBaHust unm
ONs opraHMsauun aBapuHOW CcurHanusauum crepyeT UCMofb3oBaTb YCTPOWMCTBO CpPaBHEHUSA W
cBsi3aHHOE C HUM BY2.

B 3aBucumoctn ot mogudukauum npubopa BY1 moxeT ObiTb AMCKPETHOrO MAM aHanoroBoro
Tuna, BY2 — Tonbko gnckpetHoro tuna (cm. n. 3.2.5).

BHumaHue! B mogudwmkaumm TPM10-X.C3 Onsi noAknoveHus Harpysku ucnonb3ytotcss oba
BbIx04a, NO3TOMY YCTPOWCTBO CpaBHEHUS HE 3a4eCTBOBAHO.

3.1.1 UudpoBasa dunbTpaumnsa n Koppekumsa uamepeHumn

3.1.1.1 UudpoBas hunbTpaums usmepeHumn

[na ocnabneHns BMMSHNSA BHELLHWX UMMYIIbCHBIX MOMEX Ha 3KCrnyaTaunOHHbIE XapaKTepuUCTUKA
npubopa B nporpammy ero paboTbl BBeAeHa Lmdposas hunbTpaLmsa pe3ynbTaToB U3MepeHnit.

dunbTpaums ocyLlecTBnseTCs B ABa JTana.

Ha nepBom 3Ttane dunbTpaumMm 13 TeKyWMX W3MEPEeHVWn BXOAHbIX NapamMeTpoB
OTMIIbTPOBLIBAIOTCA 3HAYEHWS, UMEIOLLME SABHO BbIPAXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

Ons aToro npubop BblMMCASET Pa3HOCTb MEXAy pe3ynbTaTaMu U3MepeHun BXOAHOW BEMUYMHBI,
BbIMOSIHEHHBIX B [ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAaeT ee C 3aAaHHbIM 3Ha4yeHWeM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaern,
TO MPOWU3BOAMTCS MOBTOPHOE M3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel cunbTpa yABauBaeTcs. B cnyyae noaTBepXAEHWS  HOBOTO  3HayeHuWs  unbTp
nepectpansaetcs (T.e. nonoca unbTpa yMeHbLUAeTCA [0 MCXOAHOW) Ha HoBoe cTabunbHoe
COCTOSIHUE M3MEPSIEMOW BeNMYMHbI. Takon anroputm Mo3BonsieT 3aluTutb Npubop OT BO3OENCTBUS
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€ONHUYHbBIX UMNYIbCHbIX N KOMMYTaUMOHHbIX NMOMeX, BO3HUKaAKLWMX Ha npou3BoaAcTBe MNpu pa60Te

cunosoro obopyaoBaHus.

lMonoca dwnbTpa 3agaeTca B eAuHUMUAX WU3MepsieMoW
BeNnYMHbl napameTpom b1-8 (cm. MNpunoxexune B).

CnepyeT uMeTb B BMAY, YTO YeM MeHbLUe 3HayeHue Momnochl
dunbTpa, TEM ny4lle MOMeX03aLMLEHHOCTb W3MEPUTENbHOMO
KaHarna, HO Mpu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbLIX W3MEpPEHWI)
Xyxe peakumss npubopa Ha ObicTpoe dakTuveckoe W3MeHeHue
BXOAHOro napameTpa. [MoaTtomy npwu 3agaHum nonocbl unbTpa
cregyeT  yuuTbiBaTb  MakCMMarsbHYl0  CKOPOCTb  M3MEHEHWs
KOHTPONMUPYEMOW BEeNWYUHBI, a Takke YCTaHOBMEHHYyl [Ans
MCnonb3yemoro Aatyuka nepuoanyHoCTb onpoca.

Mpn HeobxogumocT uNbTP MOXET ObiTb  OTKIIOYEH
YCTaHOBKOW HYneBoro 3HaveHus napametpa b1-8.

Ha BTOopom 23Tane (hUNbTPaUMM  OCYLLECTBNSAETCH
crnaxvBaHve (oemndupoBaHMe) curHana c Lenblo ycTpaHeHus
LUYMOBbIX COCTaBIAIOLLMX.

OCHOBHOM  XapaKTEpUCTUMKOW  Crnaxuearowero  dunibTpa
SIBMSIETCS «MOCTOSIHHAsA BpeMeHUu ¢unbTpa» — WHTEpBan, B
TEYEeHNe KOTOpOro W3MEHEHWe BbIXOOHOro curHana duneTpa
pocturaet 0,63 OT MU3MEHeHWs BXOOHOrO curHana.

[MocTosiHHaa BpemeHu unbTpa 3agaetcs B CeKyHAax
napameTtpom b1-9.

CnefyeT MOMHWUTb, YTO yBENUYEHUE 3HAYEeHUs! MOCTOSHHOW

BPeMEHU (bunbTpa ynyylaeT MNOMEX03alUULLIEHHOCTb KaHana W3MepeHus,
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yBENnuMUMBaeT €ro WHEepPLUMOHHOCTb, T. €. peakums npubopa Ha ObICTpble W3MEHEHWS BXOAHOW
BENUYMHBI 3aMeansieTcs.

Mpn HeobxogumoctTn UNbLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYMEBOro 3HaveHus
napametpa b1-9.

BpemeHHble anarpaMmmMbl paboTbl LMPOoBbIX UNLTPOB NPEACTaBNeHbl Ha pUcyHke 3.2.

3.1.1.2 KoppeKuusi UaMepuTernbHOW XapaKTePUCTUKU AaTUUKOB

[ns  ycTpaHeHMs HayanbHOW MOrpelwHocT npeobpasoBaHWsi  BXOAHbIX CUrHamoB WU
MOFPELLHOCTEN, BHOCKUMbIX COEAMHWUTESIbHBIMU NPOBOAAMW, M3MEpEHHble U  OT(UNbTPOBAHHbIE
NpuBOPOM 3HAYEHWSI MOTYT GbiTb OTKOPPEKTUPOBaHbI. [MOrpeLIHOCTY BLISBMSIOTCA NPU NPOBEAEHUN
METPOSIOrMYECKUX UCMbITAaHWIA K YCTPaHAITCSA MyTEM BBOAA KOPPEKTUPYIOLWMX 3HadYeHnin. B npubope
ecTb ABa TWUMNa KOPPEKLUMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITL CABUT U U3MEHEHUE HaKIoHa
N3MepUTENIbHOWM XapaKTePUCTUKM.

CAOBWr XapaKTepPUCTUKM OCYLLECTBNSIeTCSs NyTeM npubaBneHuss K W3MEpeHHOW BenuvuHe
3HayeHusl, 3agaHHoro napametpom bl-1 (cm. lMpunoxeHvne B). 3HaveHuns coBura xapakTepuCTUKK
AaTyvka 3aJaloTcsl B eAMHULAX M3MepeHust pu3Myeckor BenuuuHbl WM CryxaT Ans KoMmneHcauun
norpeLuHocTe, BHOCMMbIX COMPOTUBMEHUSIMA  MOABOASALMX MPOBOAOB  (MpY  MOAKMHOYEHUN
TEPMOMETPOB COMPOTMBIIEHWS NO ABYXMNPOBOAHOW CXeMe), a TakKe Npu OTKMOHEHUW y TepmomeTpa
COMNPOTUBIIEHUSI 3HaYeHNs Ro.

Mpumep caBura n3mMepuTENbHON XapakTepuUCcTUKK rpaduyeckn npeacTasneH Ha pucyHke 3.3.

16



T,°C T’ucﬂ
- - %
100 - // 100 7/
| Ges xoppexipm | Gea koppesums
7/ /
w - 3
60 | // 60 | //
g_ 40 : // © KOppexuMeR m /Z © Koppexiped
oot T=Te*5 Ny 7T B
el 20r, 2 b
4 0 20 40 60 80 100 Toear °C 0 20 40 60 80 100 ‘r,;,"c
AR |(50) (71.3)  (Rrcm, OM) (50) 7.3 (Rycw, OM)
Rorew  Ro

Puc. 3.3. Koppexuws “casur xapak Puc. 3.4. KoppeKkums “HaknoH XapakTepucTiku™

M3meHeHMe HaKNoOHa XapaKTePUCTUKMN OCYLLECTBMSETCA MyTEM YMHOXEHWS U3MepeHHon (n
CKOPPEKTUPOBAHHON «CABWUIOM», €CNN 3Ta KOppeKuus Heobxoauma) BenuyvHbl Ha MOMnpaBOYHbIN
KoadppuLMeHT B, 3Ha4YeHne KOToporo 3agaeTca napameTpom b1-2.

[aHHbIN BMA KOPPEKUMM MCMOoNb3yeTcs, Kak NpaBuio, AN KOMNeHcauun norpeLiHocTen cammx
AaTunkoB (HampuMep, MNPV OTKIOHEHUW Y TEpPMOMETPOB COMPOTMBIIEHUS MapameTpa o OT
CTaHOApPTHOrO  3HAYeHWs) WM MOrPeLlHOCTeN, CBA3aHHbIX C  pa3bpocoM  COMpPOTUBMNEHWUI
LIYHTMPYIOLWMX pe3nctopos (Mpu paboTe ¢ npeobpas3oBaTensMu, BbIXOAHLIM CUFHANOM KOTOPbIX
ABMSAETCH TOK).

3HaueHve nonpaBo4HOro koadpduumneHTa B 3agaetca B 6e3pa3MepHbIX eanHNLAx B guanasoHe
o1 0,900 o 1,100 1 nepen ycTaHOBKOW MOXeT ObITb onpeaeneHo no dopmyne:

B = MdpakT / Mnsm,
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roe

B — 3Ha4eHne nNonpaBoYHOro KO3 ULIMEHTa, yCTaHaBNMMBAEMOro napameTpom;

MdpakT — pakTnyeckoe 3Ha4eHNEe KOHTPONMPYEMOW BXOAHOW BEMNUYUHBI;

Mn3m — n3mepeHHoe NpMbOPOM 3HaYEHNE TOW Ke BENUYNHBI.

lMpyMep M3MEHEHUs HakroHa M3MEePUTENbHOM XapaKTEPUCTUKM rpaduyeckn npeactasfneH Ha
puc. 3.4.

Onpepgennte HeobxoAMMOCTb BBEAEHVMSA MOMPaBOYHOTO KO3(pdMUMEHTA MOXHO, M3MepuB
MakcumanbHoe Unu 6nunskoe K Hemy 3HaYeHVe napameTpa, rae OTKIIOHEeHUe HaKNoHa N3MepUTENbLHON
XapaKkTepucTukm Hanbonee 3ameTHO.

BHumaHume! 3agaHne KOppekTUPYIOLLMX 3HAaUYEHWUIA, OTMYAKOLLMXCA OT 3aBOACKMX yCcTaHOBOK (b1-1
= 0.0 n b1-2 = 1.000), M3MeHsIET CTaHAAPTHbIE METPONOrMYECKUE XapaKTEPUCTUKN Npubopa 1 AOMKHO
npou3BOAUTBECH  TONMbKO B TEXHUMYECKM OBOCHOBAHHbIX  CryyYasix  KBanvMpuUMpOBaHHbIMU
crneumanucTamu.

3.1.2 BbluncneHve KBagpaTHOro KOpHs C y4eTOM HaCcTpPOeK MaclutabupoBaHus

[na paboTbl ¢ YHUMDULMPOBAHHLIMU AATYMKaMK, CUrHaNM KOTOPbIX MPOMOPLMOHAneH ksagpaTy
M3MepsieMON BenuuMHbl (OaTYMKM pacxoda >KUAKOCTM wnu ras3a), B npubopax wucnonb3yetcs
NporpaMMHbI  MOAYNb  BbIMMCIUTENA  KBagpaTHOroO  KOpHA. [na  BKIOYEHMS/BbIKIIOYEHWS
BblYMCIMTENA HEOoOXOAMMO YCTaHOBWUTb COOTBETCTBYKOLLEe 3HayeHue napametpa bl-3 (cm.
MpunoxeHwve B).
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Bbluncnenne KBaApPaTHOro KOPHA, C y4eTOM HaCTpoOeK MaCIJJTaGI/IpOBaHI/IFI, 1 nocneaywuwada
Bblda4a curHana Ha nHgmkauuro npomcxoaaTt no cne,qyrou.lelh cbopMyne:

T=nN,+J/r (N, - n,),

roe n, - 3aflaHHOE MOMb30BaTENeM HIDKHEE 3Ha4YeHuWe rpaHvubl guanasoHa
nameperus (b1-5);
M. - 3afaHHoe Monb3oBaTeneM BepxHee 3HayeHue rpaHuubl AuanasoHa

nameperus (b1-6);
— 3Ha4yeHWe curHana c gatymka B OTHOCUTENbHbIX eauHuuax oT 0,000
0o 1,000.
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3.2 YcTponcTBo npubopa

3.2.1 KoHcTpykumsa npubopa

MpuGop KOHCTPYKTMBHO BLINOSMIHEH B MNAacTMacCoBOM KOpryce, npeaHasHauyeHHOM [Ans
LUMTOBOTO WMSIM HACTEHHOro KpenneHusi. OCKM3bl KOPMycoB C rabaputHbIMA U yCTaHOBOYHbIMU
pasmepamu npvBeaeHbl B [MpunoxeHun A.

Bce anemeHTbl npubopa pa3melleHbl Ha [OBYX MevaTHbIX MnaTtax. Ha nuueBow naHenwu
pacnonoXeHbl kKnaesnaTypa ynpasfieHus NpubopoM, LnMpoBoOM MHAMKATOP U CBETOAMNOAbI.

B npuBopax HAaCTEHHOrO U LLUTOBOrO KOHCTPYKTMBHbBIX UCMOMHEHWUI CUNOBast U U3MepUTENbHast
YacTu, a TakKe NPUCOEAUHUTENbHBIM KNEMMHMK. pacnofioXeHbl Ha 3agHew naHenu. KnemmHuk ans
NOACOEAUHEHUST BHELLHUX CBs3el (OaTYMKOB M Lienen nutaHusi) y npubopoB LLUMTOBOFO KpenneHus
HaxoOWTCs Ha 3afgHen cTeHke. B npubGopax HaCTEHHOro KPEnneHust KNEMMHUK pPacrofioXeH non
BEpPXHeW KPbILWKOW. B 0TBEpCTMSAX NOABOAA BHELLUHUX CBSA3EW YCTAHOBIEHbI PE3UHOBLIE YNMOTHUTENN.
B npubopax kpenneHust kopnyca Ha DIN-peliky cunoBas M u3MepuTenibHasi 4acTu, a Takxe
npucoeavHUTENbHbIE KIEMMHUKM PacrnonoXeHbl Ha GOKOBLIX CTOPOHax npubopa.

[ns yctaHoBky Npubopa B LUMT B KOMMNIIEKTE NOCTaBKW NpUnaratoTcs KpenexHble afeMeHTbl, Ans
ycTaHoBKM Npubopa Ha DIN-peliky B KOMMEKTe NOCTaBKkv NpunaraeTcs cneyuanbHas 3allenka.

Ha pucyHke 3.5 npviBegeH BHeELWHWUIA BUA NULEBOW NaHenu npubopa AN KoprnycoB pasnuyHbIX
KpenneHun.
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Puc. 3.5. N Gopa pna a) HacTenHoro H v wwrosoro kpennenwa LW1;

6] I.I.m"IDBOrO I.I.l,2, &) DIN-peeynoro [

Ha nuueBoi naHenn pacnonoXeHbl 3NeMeHTbI yNpaBneHns U MHAVKaLUW.

YeTblpexpaspsagHbii LMPOBOM MHAMKATOP, MpefHa3HayYeHHbIN Ais OTOOPaxXeHus 3HadYeHWun

n3mepsieMblx BEMUYMH U PyHKLIMOHANbHbIX NapaMeTpoBs npubopa.

BoceMb cBeTOAMOA0B KPACHOrO CBEYEHWSI CUTHaNM3MPYHOT O PasnuyHbIX pexnmax paboTsi:

e cBetogmopbl «K1» n «K2» curHanusupyloT O BKMOYEHUM BbIXOAHbIX ycTponcte M-
perynstopa (TONbKO AnNsi BbIXO4Aa AOUCKPETHOTO TuMa) W YCTPOMUCTBA CpaBHEHUS,
COOTBETCTBEHHO;

. cBeToanoabl  «T», «Ty», «Tg», «Xp», «Cl» un «C2» 3acBeyuBaloTCd B pexumMe
MPOrPAMMUPOBAHME 1 curHanusupyloT O TOM, Kakol napameTp BbibpaH Ans
pedakTMpoBaHus (CM. n. 6.3).
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near,;
KHonka ’: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUPOBAHUE, a Takke ons 3anvcu
HOBBbIX YCTAHOBIEHHbIX 3HA4YEHWI B 3HEPrOHE3aBUCKMYIO NaMATb Npubopa.

P
KHonka E npefHa3HaveHa Ansi BblGopa MporpamMMUpyemMoro napaMmeTpa U YBENUYEHWUs ero
3HayeHust. MNpu yaepKaHum KHOMKU CKOPOCTb M3MEHEHNs Bo3pacTaeT.

b
KHonka E npegHasHavYeHa Onsa Bbl60pa nporpaMmMmmpyemMmoro napametpa U ymeHblleHua ero
3Ha4YeHud. I'Ipm yaepXXaHnn KHOMKU CKOPOCTb U3MEHEHUA BO3pacTaeT.

3.2.2 Tunbl BXOAHbIX YCTPOUCTB

BxoaHoe nsmeputensHoe yCTpOMCTBO B Npubope ABNSETCS yHMBEpCasnbHbIM, T.€. K HEMY MOXHO
nogknoyate niobble nepBuyHbIe Npeobpas3oBaTenu (JaTunkv) U3 nepeuncrneHHblx B Tabn. 2.2, K
BXoAy npnbopa MOXHO NOAKMIUYNTE OAHOBPEMEHHO OAMH AATUMK.

B kayecTBe AaTuYMKOB MOTYT ObITb UCMONb30BaHbI:

e TepMOMETPbl CONPOTUBIIEHUS;
npeobpasoBaTenu TepMOarieKTpUYeckue;
aKTMBHble npeobpas3oBaTenu C BbIXOAHbIM aHaNOroBblM CUrHaroM B BWAE MOCTOSIHHOMO
HanpsXeHUs Unu Toka.

AKTUBHbIE npeobpasoBaTeny C BbIXOAHbIM aHaNoroBblM CWUFHaNOM B BWAE MOCTOSIHHOTO
HanpsbkeHns (-50...50 mB, 0..1 B) wnmu Ttoka (0.5 MmA, 0..20 ™A, 4..20 mMA) moryT ObiTb
MCnonb3oBaHbl AN U3MEePEHUst Kak TemnepaTypbl, Tak U Apyrux U3MYecKMx BeNWYMH: AaBMeHus,
pacxopa, ypoBHSI U T. M.

22



3.2.2.1 NopknioYeHNne TEpMOMETPOB CONPOTUBIEHUS

PaboTta [aTyMkOoB OCHOBaHa Ha TeMMepaTypHOM 3aBUCUMOCTU 3SMEKTPUYECKOTO COMpo-
TUBNEHuss metanmnoB. [aTyvk (pU3MYecKM BbINOMHEH B BUAE KaTylKM W3 TOHKOW MeAHON unu
NNaTMHOBOW MPOBOMOKM Ha Kapkace W3 M3OMSUMOHHOrO MaTepuana, 3akMmio4YeHHON B 3aLLUTHYHO
rMnb3y. TepMOMETPbI CONPOTUBIEHUS XapaKTepU3yoTcs ABYMs NapameTpamu: Ry — conpoTuBneHnem
patumka npu 0 °C M A — OTHOLEHWEM pasHWLbl COMPOTMBIIEHWA AaTyuka, W3MEPEHHbIX Npu
Temnepatype 100 n 0 °C, k ero conpoTuneHuio, uamepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.

B npubopax ncnonb3yeTcst TPEXNPOBOAHAS CXEMa MOAKITOYEHNS TEPMOMETPOB COMNPOTUBIEHMS.
K ogHoMy 3 BbIBOLOB TepMopesucTopa R, NnoacoeanHsOTCS ABa NPoBoAa, a TPETUI NOAKMYaeTCs K
apyromy BbiBoay R: (pucyHok 3.6, Hymepauus KOHTakToB npusefeHa B MNpunoxenun b (tabnuua B.1)).
Takass cxemMa MO3BOSSIET CKOMMEHCUPOBaTb COMPOTUBMEHNE
coeauHUTENbHBIX NpoBoaoB. Mpu aToM HeobxoamMmo cobrnoaaTb TPM10
YCNOBWE paBEHCTBA COMPOTUBIEHWI BCEX TPEX NPOBOOB. Bxog X-1

TepMOMETPbI  COMPOTMBIIEHUSI MOryT ~ MoAKmioYaTLCA K . I Broax2
npuGopy ¢ Mcnonb3oBaHNEM ABYXNPOBOAHON MMHUM, HO MpY 3TOM t
OTCYTCTBYET KOMMEHcauusi Npu U3MEHEHUWM COMPOTUBMEHUA
coeauHUTENbHBIX NpoBoaoB. [loatomy 6yaeT HabGnogaTbes
HekoTOopas 3aBUCUMOCTb MOKa3aHwii npubopa oT koneGaHui
TemnepaTypbl NMpOBOLOB. B cnyvae ncnonb3oBaHus
[BYXNPOBOAHOW JIMHWM A1 KOMMNEHcauun napasuTHOro ConpoTUBIIEHUSI MPOBOLOB HEOBXOAMMO Mpu
noaroToBke npudopa k paboTe BbINOMHUTL AENCTBUS, YkadaHHble B Mpunoxexum I

Bxop X-3

Puc. 3.6
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3.2.2.2 NoaknioyeHre TepMO3sieKTp1MUYeckux npeobpasoBarenen

TepmoanekTpuyeckun npeobpasoBaTenb (Tepmonapa) co- TPM10
CTOMT U3 ABYX COEAMHEHHbIX HAa OJHOM U3 KOHLOB NMPOBOAHUKOB,
M3rOTOBMEHHBLIX W3 MeTansos, obnagalowmx pasHbiMM TepMO-  patoui Bxop X-1
ANEKTPUYECKUMM CBOMCTBaMU. COEAMHEHHBIE KOHLbI, HasbiBae- o & + Bxon X-2
Mble «pabounm cnaem», OnyckalT B u3Mepsiemylo cpedy, a « I _
cBOOOAHbIE KOHLbI («XOMNOAHbIA cha») TepMonapbl NOoAKMYaT Bxop X-3
KO BXxoZy npubopa (pucyHok 3.7, Hymepauus KOHTaKTOB MpuBedeHa — .= /l
B Mpunoxenun b (tabnuua b.1)). Ecnn TemnepaTtypbl «paboyero» un parypu |
«XOMOQHOro Crnaes» pa3nuyHbl, TO Tepmonapa BbipabaTbiBaer — *OMAHr0
TepmoJ[C, KoTopas 1 NoaaeTcs Ha M3MepuTerb. Puc. 3.7

nOCKOJ'Ibe TepMOSLlC 3aBUCUT OT Pa3HOCTU TemnepaTtyp ABYX crnaeB Tepmonapbl, TO AnA
NnoJsly4eHna KOPPEeKTHbIX nokasaHui Heobxoaumo 3HaTb TeMnepaTypy «XosiogHoro cnas» (ee cBoboa-
HbIX KOHLI,OB), 4YTOObI CKOMMEeHCUpoBaTb ee B AanbHEeNLWNX BblYUCIIEHUSIX.

B an60pax npegycMoTpeHa cxema aBTOMaTUYECKOW KOMMeHcaLuum Temnepatypbl CcBOGOAHbIX
KOHUOB  Tepmonapbl. [atyuk TemnepaTtypbl  «XOJIOAHONo cnasa» yCTaHoBlleH pagoM  C
npucoegnHUTENbHbIM KNeMMHUKOM.

MpumeyaHue - [N OTKNOYEHUST KOMMEHCALMM «XONOAHOMo cnas» Heobxoanmo Beectu kog 100 (cm.
n. 6). KomneHcaumsi «xonogHoro cnasi» OyaeT BHOBb BKITHOYEHA TOMbKO MPY U3MEHEHUW KOO4A AaTyvka Unn
HOBOM BKJItOYEHMM Npubopa.
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MopknioyeHne Tepmonap K NpuMbOpYy  [OOIDKHO | fomexdsarua
npoun3BoanNTLCSA c NMOMOLLBIO cneuuanbHbIX
KOMMEHCAaLNOHHbIX (TepMoanekTpoaHbIX) npoBOAOB,
M3rOTOBIIEHHBIX M3 TeX e CaMblX MaTepuarnos, YTO U
Tepmonapa, npu 3ToM peKkoMeHayeTcs noMellaTb nposoaa
B 3alWMTHbIN 3kpaH (pucyHok 3.8). [donyckaeTcsa Takke
MCMonb3oBaTb nposoaa n3 MeTannos ¢
TEPMOINEKTPUYECKUMIN  XapaKTepUCTKkaMun, KoTopble B
AunanasoHe TeMneparyp 0...100 °C aHanornyHel
XapakTepucTukam MaTepuanoB 3NeKTPoAoB TepMonapsbl.
Mpyn coeguHeHWM  KOMMEHCALUMOHHbIX MNPOBOAOB  C
Tepmonapon wu npubopom Heobxogumo cobngatb
NonspHOCTb.

TPM10
Brop X-3
Bop X-2

Broa X-1

E—

paboumin cnail Tepuonape

Puc. 3.8

BHumaHue! T[lpu HapyleHUW yKa3aHHbIX YCNOBUA MOFyT MMeTb MeCTO 3HauuTenbHble
MOFPELLHOCTY MPU N3MEPEHUM.

3.2.2.3 NopknioyeHne AaTYNKOB, MMEKOLWMX YHUPULMPOBaHHbIA BbIXOAHOW CUrHam Toka
MU HanpskeHUA

MHorve  paTyuMku  pasnuyHbIX  (PU3NYECKMX  BENUYMH  OCHAaLUeHbl  HOPMUPYHOLLMMU
n3MepuTenbHbiMM  Npeobpa3oBaTensmu. Hopmupylowme npeobpa3oBatenn TpaHCHOPMUPYOT
CurHanmbl C NnepBuYHbIX NpeobpasosBatenen (Tepmonap, TEPMOMETPOB COMPOTUBMEHWS, MaHOMETPOB,
pacxoaoMepoB 1 Ap.) B YHU(PMUMPOBAHHBIN CUrHAN NOCTOSIHHOIO Toka. BennunHa aToro Toka nexur B
cnegyowmx guanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOrO TOKa
HOpMUpYytoLLEro Npeobpa3oBaTens NPonopLUMOHaneH 3Ha4YeHNo U3NYECKON BENUYMHBI, N3MEePSeMoi
AaTynkoMm, U COOTBETCTBYeT paboyemy [AuvanasoHy paTyvka, yKasaHHOMY B ero TeXHUYeCKUX
XapakTepucTumKax.
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B cBA3n ¢ Tem, uTO np|/|60p n3mMmepdeT TOJIbKO BXOOHOEe TPM10

HanpshkeHve, Npu MNOOKMIOYEHUUM [OATYMKOB MOCTOSIHHOTO TOKa
HEOBXOOMMO  MCMONb30BaThb  BXOOSLWEE B  KOMMMEKTaLMio -24B
HarpysouHoe conpoTueneHue RH=50,000£0,025 Om (cm. puc. 3.9 u +94B
Mpunoxenve B). Mpu HeobGxoAMMOCTU MNUTaHWS HOPMUPYOLLMX _
npeoGpasoBaTeneii, UCNONb3yLWMX BHELLHUE UCTOYHUKU MUTaHMUS Bxop X-1
NMOCTOSIHHOrO TOKa, MOXET MPUMEHSATLCS BCTPOEHHbLIN B npubop * Bxon X-2
ranbBaHMYeckW  M30NMPOBAHHBIM ~ OT  nuTalowen cem W |R, XOA A-
MN3MepUTENbHON YacTu Npubopa NCTOUHWK 24 B. Bxop X-3

[

Puc. 3.9

MpumeyaHue - MakcumanbHas Harpyso4Has cnoco6HOCTb BCTPOEHHOINo WUCTOYHUKa NUTaHUA

cocTaBnsieT 80 MA.
Cxema nokrno4eHus K npubopy MCTOYHMKA YHUBEPCANbHOMO CUrHana NoCTOSHHOTO HanpsiXkeHus

npueegeHa B MpunoxeHun b (cm. pucyHok B.10).
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3.2.3 NNA-perynaTop

0O6vexr

3.2.3.1 O6wme cBegeHusA

[}
!
]
]
I
1
1
]
! _
Tt e T Y
MWA-perynupoBaHue ABnseTca Lﬁ—»@ F“ ® o
]
1
]
1
]
]
)
I
1

Hanbonee  TOYHbLIM N adeKkTnBHbIM
METOAOM MOAAEPXKAHUS  KOHTPONUpPyeMOWn
BENMYMHBI Ha 3aJaHHOM YpoBHe. Ha pwuc.
3.10 npuBegeHa yHKUMOHaANbHaa cxema
MnO-perynatopa. OCHOBHOE Ha3HayeHue o
perynsaTtopa - dopmunpoBaHune N faro
ynpasnsiowero curdana Y, 3ajaiollero
BbIXOAHYHD ~ MOLIHOCTb  WUCMOMHUTENBHOrO
mMexaHuama (VM) n HanpaBneHHOro Ha yMeHbLUEHWEe PaccornacoBaHnsa E nnu oTKNOHEeHUs TekyLero
3Ha4yeHns perynupyeMon BenuyuHbl T OT BeNUYUHbI ycTasku Ty, B onepatopHoin dpopme copmyna
MO-perynatopa BbIrMAANUT criegyowmnm obpasom:

! '
Y=E(K,+ 57+ pT)

Kak cnegyetr wu3 dopmynbl, [W[O-perynsatop COCTOMT U3 Tpex OCHOBHbIX YacTeu:
nponopuuoHansHon K, uHTerpanbHon 1/p-T, n aunddepeHumansHon p-T,. Ha npaktuke, ons
(OPMUPOBaHNS UMPOBLIX PEFYNSITOPOB UCMOMb3YHTCS pPasHOCTHble hopMyrnbl, MO3BONSOLMNE
paboTatb He C HenpepbiBHbIM BO BPEMEHW CWUrHarioM, a C KBaHTOBAHHbIM MO BpPeMEHU. Takum

ofpasoM, AOns pacyeTa YnpaBnslowero curHana Ha Bbixoge uudgposoro [MWO-perynsTopa
ncnonbayeTtcs hopmyna:

P,

Puc. 3.10

y,= 1
i Xp

AE,

'I n
Ef+_zﬁ}m||am+1 :

i
=0 ‘m‘nm 1
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roe:
Xp
Ei

79
AEi
Atysy
Tu

n
2K

i=0

noroca nponopumnoHanbHOCTH;

paccorfiacoBaHuMe WM pasHoOCTb MexAy YCTaBKOM T,en W TEKyLUUM
3HaYeHMEM N3MEPEHHON BENUYUHBI T;;

ondbepeHumanbHas NoCTOAHHAS;

pa3HOCTb MeXAy ABYMS COCeQHMMM paccornacoBaHusimm Ejn E;;
BpeMsi Mexay ABYMsi coceAHUMU nameperHusimm T n Tig;

MHTErpanbHas NocTosiHHas;

HaKOMMeHHass B i-1 MOMEHT BpEMEHM CyMMa paccoriiacoBaHuin
(MHTerpanbHasi cymma).

[MponopumoHanbHasa cocTaBnaloLWas 3aBUCUT OT paccornacosaHus E; n otBevaeT 3a peakumio Ha
MrHOBEHHYIO OLUM6Ky perynmpoBaHus.

n
2 E Aty

MHTerpanbHas cocTaBnsioLLas COAepXUT B cebe HaKOMNEeHHyo OLWMOKY perynnpoBaHmns i=o
1 no3sonsieT 4obUTLCA MakCUManbHOW CKOPOCTU AOCTUXKEHNS YCTaBKM.
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NnddepeHumanbHas cocTaBnsoWas  3aBUCUT  OT
CKOPOCTW  M3MEHeHus  paccornacoBaHusa AE/Aty, wn
No3BoNsiET yNy4LUNTb KAYECTBO NEPEXOAHOro npoLecca.

Bpems wmexagy cocegHMMM  u3MepeHusMUu Aty
onpepensieTcs  BpeMeHeM  ofnpoca  O[HOro  kaHana
N3MepeHMsI.

3.2.3.2 NapameTpbl HACTPOMKK perynsaTopa

Ons  addektuBHo  paboTbl  HeobGxoaumo  Anis
KOHKPETHOro obbekTa ynpaBneHus nogobpatb
koadpcpuumerTol MNO-perynatopa: Xp, 7y U 76. ITO BOZMOXHO
caenaTb Bpy4Hyto (cMm. lMpunoxeHue M) nnm mcnonb3oBatb
aBToHacTpoliky (cMm . MpunoxeHwne X).

BHumaHue. B HekoTopbix cnyyasx [MAO-perynuposaHue
ABNSETCS M3ObITOMHBIM  WMNW  HegonycTUMbIM. B Takux
cnyyasix BblCTaBuB KOIPDULMEHT 7, =0 unun z; = 0 MOXHO
nonyuntb cootseTcTBeHHo M- unu MN-perynaTop.

Ons  dopMUpOBaHMS  KOPPEKTHOTO  ynpaBnsioLLero
curHana [O-perynstopa Heobxogumo 3agaTe  Tvn
MCMNOMHNTENLHOIO ycTpouncTsa: HarpeBaTesnb unm
xonoguneHuk (napametp Al-4). HarpeBaTenem YyCnoBHO
HasblBalOT  YCTPOWCTBO, MPW  BKIKOYEHUM  KOTOPOroO
yBenMuMBaeTCs 3Ha4eHne n3mMepsemMoro napameTpa.

XonoaunbHNKOM Ha3bIBaKOT yCTpOIZCTBO, npu

Y

A

Puc. 3.11. Np ynp Bp Harp
a) ypul 06 H
) curHan va Bsixope perynsTopa;
B) CMIHAN Ha AHANOTOBOM BhXoAe THNa H;
r) CHIHanN Ha AUCKPETHOM BeiXOAE THNa P

BKIMHOYEHUN KOTOPOro ymeHbLlaeTCcAa 3Ha4eHne namepaemMoro napameTpa.
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Bup ynpasnsoLero curHana Ha Bbixode npubopa 3aBUCUT OT TUMa BbIXOAHOIO YCTPOWCTBA (CM.
n. 3.2.5). MNpnbop BbligaeT NMBO yNpaBnsAOWWIA CUTHaN B BUAE NMOCTOSIHHOTO TOKa UMM HanpsikeHus
(ans ananoroBbix BY), nubo B Buge LWWM-curHana (ons auckpeTtHbix BY). Ha pucyHke 3.11
npeacTaBneHbl BUAbl yNPaBnsoLLMX CUrHANoB ANs aHanorosoro u ,qmcxpeTHoro BbIXOA0B.

B otnnune oT aHanoroBoro BbIXOA4A, Y KOTOPOro BbIXOAHOW
CUrHan HenpepbiBEH BO BPEMEHMW, BbIXOAHON CUTHamn OUCKPETHOTO  Bun.
BY npeobpasyeTcss B nocrnegoBaTenbHOCTb UMMYNbCOB (PUCYHOK
3.12) cornacHo cnegytoLien opmyne:

D
-—— ]

Ten To02;

roe
D — anutensHOCTb MMNYyNbCa, [C]

Ten - Nepuopg criegoBaHns MMNYNbCOB, [C]

Y — curHan Ha Bbixoae MI-perynatopa, [%].

lMepvon cnepoBaHusi UMMYyNbCOB T, 3aBUCUT OT  *anomwmsim Harpesatent
napameTpoB MyCKOBOro 06opyA0BaHUA UCMOMHUTENLHOIO
MexaHusma u 3agaetcs napameTpom Al-5. Manoe
3HayeHne T,, MNPVMBOAMT K YacTbiM KOMMYyTauUUsSM W
ObICTPOMY W3HOCY CUIIOBbIX KOHTakToB, a Gonbluoe 0
3HayeHne — K yXyALWeHWo KayecTBa perynupoBaHus. X | X

B 3aBucMMOCTM OT BCTPOEHHOrO AMCKpeTHoro BY,
HEOBXOAMMO YCTaHOBUTb MUHUMArbHYIO [AfIMTENbHOCTb Puc.3.13
nmnyneca WWM, koTopas 3agaetcs napametpom Al-8.

Ons  uckmoveHns U3NUWHWX cpabaTbiBaHU perynaTopa npyv  HebOonbLIOM  3HAYeHUM
paccornacoBanus Ei gns BblYMcneHus 3HavyeHun Yi  MCMomnb3yeTcs YTOYHEeHHoe 3HauveHune Ee,
BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUSIMU:
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ecrm | Ei| < Xq, TO EP=0;

ecmv Ei> Xq, 70 Ep= Ei— Xq; Yeure, %
ecnu Ei< — Xq, T0 Ep= Ei+ X, 0 F=——=======—- =1
-~

rae Xa— 30Ha vyBCcTBMTENBHOCTY (pUC. 3.13). e I

30Ha HeuyBCTBUTENBLHOCTY 3aaeTcsi napameTpom Al-2. Yop[ = ———————

B cnyyae TexHomormyeckom HeobxoOUMOCTM OrpaHUYUTb |
MaKCUMarnbHyl0 MOLLYHOCTb WCMOMHUTENBHOTO MexaHu3ma B I
npubope MMeeTCs BO3MOXHOCTb OFPaHUYEHUS]  BbIXOAHOIO |
ynpaBensiowero Bosgenctevs. Hanpumep, ecnu Heobxogumo, :
yTobbl MOWHOCTE MM He npeBbiwana 80 %, To Heobxogumo 0 100 ¢

BbICTaBUTb COOTBETCTBYIOLEE 3Ha4yeHne B napameTtpe Al-3 Puc. 3.14
(pucyHok 3.14).

BHumaHue! lMepen HacTpoiikon perynstopa Heobxogumo 3apatb nepwog LWKMa (napametp
Al-5, pexum paboTbl perynatopa (napameTp Al-6) 1 MUHUMaNbHYK ANUTENbHOCTbL MMNynbca WM
(napameTp A1-8))

Ecnu nocne aBTOMaTU4eckom MnM pPy4YHOW HACTPOMKM MepexogHasi XapakTepucTuka obbekta
OTNMNYaeTCcs OT uaeanbHOW, HeobXxoauMO OTKOPPEKTVMPOBaTb 3aAaHHble MapameTpbl perynmpoBaHus
cornacHo pucyHky 3.15.
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) Nonoca NPONOPUMOHANBHOCTH (i) Bpems WHTBrPHPOBIHUA ) BpEMA IudbEpeHLMPOBIHIA

T

Waoeanso Ty CIUIEDM MAND
VeTanecy

T, CRUSOM BENHED

Puc. 3.15

3.2.4. YCTPOMUCTBO CpaBHEHUA

yCTpOVICTBO CpaBHEeHUA npegHasHa4yeHo AnAa  [OBYXMNO3ULUMOHHOINO perynupoBaHua  Unu
CurHanusauum o Bxoae uinu Bbixoae 3a yCtaHoBMNEHble npeaernbl N3MepseMon BENNUYNHDI.

YCTpPOWCTBO CpaBHeHMs1 paboTaeT No OAHOMY M3 NpeacTaBreHHbIX Ha puc. 3.16 TUMNOB NOTVKK:
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TMN normkn 1 (NpsiMoOn rucTepesuc) TA
npumMeHsieTcs B cnyyae fF-———Z---2
Mcnonb3oBaHus npubopa ans I 1
ynpaenexuus paboTon HarpesaTens PO R A S . N
(Hanpumep, T3Ha). Tlpu  aTom I I 1 1 I
BbIXOJHOE YCTPOMCTBO, MOAKIMIOYEHHOE — L ! .
. X Tun noruem 1 t
K YCTPOWCTBY CpaBHeHWS, A I \ 1 I
nepBoHayanbHO  BKMloYaeTcs  npu il ' |
3HaveHusAx T < C1, BbIkno4aeTca npu omn I ! L
T > C2 v BHOBb BKMtovaeTca npu T < X | | Tun norw 2 \ T
C1, ocywecTBnass TeM  caMbiM o ! | ! !
[BYXMNO3NLWOHHOE perynupoBaHve B ) | | \ I |
npegenax (C2 — C1); . . L -
o | ! Tun noruin 3 | | t
TMN formkn 2 (obpaTHbIi rMcTepesnc) I I 1 1 I
!_“r‘
|

ynpaeneHuss paboToit  oxnaauTens || Twnnorwd

(Hanpumep, BeHTUnNsitopa). Mpu aTom
BbIXOAHOE YCTPOWCTBO NepBOHaYarnbHO
BKIlOYaeTcs npu 3HadeHusax T > C2, a

. t
BblkntoyaeTcsa npu T < C1; Puc. 3.16

Tun norukn 3 (M-o06pa3Has) NprMeHsieTCs Npy MCNonb30BaHUKM Npubopa ANs curHanu3auum
O BXOAE KOHTPONMMPYeMOW BenuyMHbl B 3afdaHHble rpaHuubl. [pu 3TOM  BbIXOAHOE
yCcTponcTBo BkMtovaeTes npyu C1 < T< C2;

OTrn
X
Bxn.
npumMmeHdaeTca B crny4yae | I
Mcnosib30BaHMA anGopa ana omn.
X
Bxn,
Omen

Y
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e Tun norukn 4 (U-obpasHasi) NpuMeHsaeTca Npu Ncnonb3oBaHWn npubopa Ansa curHanusaumm
O BbIXOAE KOHTPONMUPYEMOW BEMUYMHBLI 3@ 3afdaHHble rpaHuupbl. [pu 3ToM BbIXOAHOE
YCTPONCTBO BKMtovaeTcsa npu T> C2 n T< C1.
3apgaHne yctaBok ycTpounctea cpasHeHns Cl u C2 npoBoguTCcA NpU NpoOrpammmpoBaHunm
napameTpoB perynupoBaHusi npubopa (cm. n. 6.2).

3.2.5 Tunbl BbIXOAHbLIX YCTPOUCTB

BbIxogHble ycTpolcTBa npeAHasHaveHbl Ans nepefadn BbIXOOHOMO yNpaBrsioLero curHana Ha
VCMNOMHUTENbHbIE MEXAHU3MbI.

CxeMbl nogkntodeHnst BY npveegeHsl B Mpunoxenun b.

BY moryT 6bITb ABYX TUMOB: AUCKPETHBLIE U aHANOroBbIe.

Buumanue! BHe 3aBucumoctu oT Tuna, noboe BbIXOAHOE YCTPOWCTBO ranbBaHUYecKu
M30NMPOBaHO OT M3MepuTenbLHOro Broka (3a ucknoveHnem souixoga T).

ﬂMcerTHOG BY - ANeKTpoMarHuTHoe pene, TPaH3UCTOpHada ontonapa, OonNTOCUMMWUCTOP —
ncnonb3dyeTca And ynpasneHua (BKJ'II'OHGHVIH/BI:IKJ'II’O"IGHVIH) Harpy3|<017| nm6o HenocpeacTBeHHOo, nm6o
vyepes 6ornee MolHble ynpasnawwmne anemMeHTbl, Takne KakK nyckartenun, TBepaoTelbHble perne,
TUPUCTOPLI UNTU CUMUCTOPGI.

OnekTpomarHutHoe pene (Bbixog P) npegHasHayeHo ANs KOMMyTauuuM CUMOBbIX Lienen
HanpshxeHueM He 6onee 250 B n pabounm Tokom He bonee 4 A.

TpaH3ucTopHaa ontonapa (Bbixoa K) npumeHsieTcsi, kak npasBwuno, AnNa ynpaeneHus
HWM3KOBOIbTHBIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHne Bbixoga u3 cTpos
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TpaH3nucTopa u3-3a OOMbLIOro TOKA CaMOWHAYKUMWM napannenbHo 0OMOTKe BHeLUHero pene
Heobxoaumo yctaHasnueaTtb avog VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN KMoy (Bbixod T) npegHa3HaveH AN NpsMOro MOAKMYEHMS K npubopy B
KayecTBe Harpysku TBepAoTenbHOro pene (BbIxogHoe HanpsixeHue 4...6 B, nocTosHHbIN TOk He Gonee
25 mA).

BHumaHue! MakcumanbHasi gnvHa coefuHUTenbHoro kabens mMexay I'IpVI60pOM C BbIxogom T un
TBEPAOTENbHLIM pene He JOoSMKHA NpeBbllwaTth 3 M.

OntocumucTop (Bbixod C) MMeeT BHYTPEHHIOIO CXeMy nepexofa 4Yepes HOMb U BKMoYaeTcs B
Lenb yrnpaBrneHWs MOLLHOIO CMMUCTOPa WUIW Napbl BCTPEYHO-NaparnnenbHO BKIIOYEHHbIX TUPUCTOPOB
Yepes orpaHuuuBatowmii pesmctop R1 (cm. pucyHok B.3). BennumHa conpoTtuBneHus pesuctopa
onpegensieT ToK ynpasneHusa cummucTopa. HarpysoyHas cnocobHoCTb Bbixofga — TOk He 6onee 50 MA
npu NepemMeHHOM HanpskeHun He bonee 250 B.

[ina npegoTepalleHns Npobos TUPUCTOPOB M3-3a BbICOKOBOMbTHLIX CKAYKOB HaNPSXXEHUs B CETU
K UX BbIBOAaM pekoMeHAyeTcs nogknoyate punbtpytowyo RC uenouky (R2C1).

Tpu ontocumuctopa (Bbixoa C3) no paboumm napameTpam aHanormyHbl Bbixogy C u
npegHasHayeHbl Ans ynpasneHns TpexdasHomn Harpyskon (CM. pucyHok B.5).

AHanoroBoe BY npepgcrtaensiet coboi umndpo-aHanorosbii npeobpasoBaTenb, NO3BOSSOLLMUIA
dopMM1poBaTh aHaNoroBbI CUrHaM NOCTOSIHHOTO TOKa UMW HaNpPsKEHUSI.

dopmupoBaTtenb TokoBoro curHana (Bbixoa W) npeobpasyet BbixogHoe 3Hayenue M-
perynsTopa B TOKOBbIV curHan 4...20 MA Ha akTuBHOW Harpy3ke RH (cM. pucyHok 3.17).
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TPM10 |

Buixop X-1

ES
ga — Benop X-2 —— +U,
< [ BexoaX-3 (—J}— -U,
Ry
Puc. 3.17
Ons pa6oTbl BY  Heobxoaumo Ry, Omj

MCMNONb30BaTh BHELIHUA WCTOYHWK MUTAHWS 1000

NOCTOSIHHOTO Toka. ConpoTUBREHWE Harpy3ku 900

RH 3aBUCMT OT HanpspKEHUsl UCTOYHMKA 800

nutanna Un n BbibrpaeTtca ns rpacuka (cm.

pucyHok 3.18). B Tom cnyyae, ecnu ans 700

M3MepeHUsi TOKOBOrO CUrHana Mcnosb3yercsi 600

M3MepUTErNbHbIA LWYHT RU M €ero HomuHan 500

MeHblle  HeoBXOAMMOro  COMpPOTUBMEHMSI 400

Harpysku, TO WCMONb3yeTcs A06aBoYHbIA 300

OrpaHMYnBaoLLMIA pesucTop Rorp, 200

COMPOTMBIIEHUE KOTOPOTO BbIYMCHSAETCS W3 100

COOTHOLLEHUSI: >

0 10 20 30 Un,B
Rorp = RH —Rwu Puc 3.18. Fpadmk sasucumoctu R,(U )
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Tunosble cooTHoweHns: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Ru = 100 Om,
Rorp = 620 Owm).
BHumaHue!
1. HanpspkeHue nctovHuka nutanHus LIAM He gorkHo 6biTb Gonee 30 B.

2. B KkauyecTBe BHELUHEro WUCTOYHUKA MUTaHWUS MOXET ObiTb MCMONb30BaH BCTPOEHHLIM B npubop
MUCTOYHMK 24 B.

3. [HonyckaeTcs NpuMMEHEHME pe3ucTopa C BENWYMHON COMPOTUBIIEHWS, OTNMYaloLWencs oT
paccuuTaHHomn He 6onee Yyem Ha + 10%.

®dopmMupoBaTenb CUrHamna NnocToAsHHOro HanpsikeHuUs (Bbixop Y) npeobpasyeT 3Ha4YeHue Ha
Boixoge [MW[-perynatopa B curHan Hanpskenust 0...10 B. ConpoTvBneHue Harpyskm RH,
noaknoyaemon k LIAIN, gomkHo 6biTb B AnanasoHe ot 2 Ao 10 kOm.

[na nuTaHnsa Bbixoda BO3MOXHO UCMOMb30BaHWEe BCTPOEHHOTO UCTOYHUKA NuTaHus 24 B.

BHumanue! HanpsxeHue nctounvka nutanms LIAT He gomkHo npesbiwats 30 B.
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4 Mepbl 6e3onacHocTu

Mo cnocoby 3awuThl OT NOpaXKeHUs 3NeKTPUYECKMM TOKOM npubop cooTBeTcTBYeT Knaccy Il no
FOCT 12.2.007.0-75.

Mpu aKkcnnyaTaummn, TexXHUYEecKoM OOCnyXMBaHUM W NOBepke Heobxogumo cobnogaTh
TpeboBanna MOCT 12.3.019-80, «[lpaBun aKcnnyaTaumu 3reKTPOYCTAHOBOK noTpebutenen» u
«[MpaBvn oxpaHbl TPyAa Npu aKcnyaTauum anekTpoycTaHOBOK NoTpebutenemns.

Ha oTKpbITbIX KOHTaKTax KrnemmHuka npubopa npu akcrnyaTaumu NPUCYTCTBYET HampspkeHue
BenunynHon o 250 B, onacHoe ans yenoBeyeckon xu3Hu. Jliobble noakntoveHust kK npubopy n paboTsbl
10 ero TeXHNYEeCKoMy 06CMYXVMBaHUIO NPOU3BOASATCS TOMBKO NPMW OTKIIOYEHHOM NUTaHuM npubopa.

He ponyckaetcs nonagaHvwe BnarM Ha KOHTaKTbl BbIXOAHOTO pa3bema W BHYTPEHHUE
aneKkTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
cofepxxaHveM B aTMocdepe KUCHOT, LenoYen, macen u T. .

MopknioyeHne, perynupoBka u TexobcnyxuBaHue npubopa AOMKHLI NPOM3BOAWUTLCS TONBKO
KBanMuLUMpoBaHHbIMU cneuuanucTamm, N3y4mBLLMMY HacTosILLee pyKOBOACTBO MO IKCnyaTauuu.

BHumaHue! B cBSI3M C HanMuMem Ha KNEMMHVKe OMacHOro AMns XW3HW HanpsbkeHus npubopsl,
M3roTOBMEHHbIE B KOpMycax LWMTOBOro kpennexwus (mogudumkaumm TPM10-L1.Y.XX n TPM10-
W2.Y.XX), OomkHbl yCTaHaBnMBaTbCA B LMTaX YyNpaBreHus, AOCTYMHbIX TOMbKO KBanvduumpo-
BaHHbIM CreynanucTam.
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5 MoHTax npubopa Ha 06bEeKTe M NOAroTOBKA K paboTte

B pa3gene onnucbiBakTCA MOHTaX, KpenneHne n nogknoyeHne npvl60pa.
a)

5.1 MoHTax npubopa

YcTaHOBKa NpMGOPOB HAaCTEHHOTO UCNONMHEHUs =
1. 3akpenuTb KPOHWTENH Tpemsi BMHTaMuM M4 x 20 Ha
NOBEPXHOCTKW, MNpeAHa3HavYeHHoW Ans ycTaHoBKM npubopa (cM.
[MpunoxeHve A 1 pucyHok 5.1, a). 6) /

MpumeyaHue - BUHTbI AN KpenneHus KPOHWTENHa He BXOOAT
B KOMMNJIEKT NOCTaBKM.

2. 3auenuTb KpenexHbll Yronok Ha 3afHeln cTeHke npubopa =)
3a BEPXHIOI KPOMKY KpoHLWITeHa (pucyHok 5.1, 6)

3. MpwukpenuTb Npubop K KpoHWTelHy BMHTOM M4 x 35 u3
KOMMeKTa nocTaBku (pUCyHok 5.1, 8).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUA
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YcTaHoBKa NpMOOpPOB LWMUTOBOIO UCNOSTHEHUS

1. MogrotoBWTb Ha LWMTE YynpaBneHuss MecTo Ans
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2. YcrtaHoBMTb npubOp Ha WuUTe YynpaBneHus,
ucnonb3ys ANs ero KpenneHWsi MOHTaXHble 3reMeHTHl,
BXOAsILLME B KOMMIEKT nocTaBku npubopa.

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

4. BctaBuTb uKcaTopbl M3 KOMMMEKTa MOCTaBkn B
0TBEpCTUSA Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5. C ycunuem 3aBepHyTb BUHTEI M4 x 35 u3
KOMMIIeKTa NoCTaBKN B OTBEPCTUAX Kax/aoro dpukcaTtopa Tak,
4TOObI NpMbOp ObiN NMOTHO MpwXaT K NUUEBON nNaHenu
wmTa.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

1. NoaroTtoBuTb MecTo Ha DIN-pelike ons yctaHoBku npubopa.

2. YcraHoBuTb npmbop Ha DIN-peliky B cooTBeTcTBUM C puc. 5.3.

3. C ycunuem npuaasutb npubop k DIN-pelike B HanpaBneHuu,
Nnoka3aHHOM CTPEerKoun, 40 uKcaumnm 3aLernku.

-

Puc. 5.3. MoxTax npubopa
¢ kpennennem Ha DIN-peiiky

5.2 MoOHTaX BHELHUX cBsA3en

5.2.1 O6wue TpeboBaHuA

[Mpu MoHTaxe pekomeHayeTcsi cobnogaTe criegyowmne TpedoBaHums.

1. MopknioveHve npubopa criegyeT npou3BoauTb K ceTeBoMmy cugepy 220 B 50 Iy, He
CBSI3aHHOMY HEMNOCPEACTBEHHO C MUTaHWEM MOLLHOMO CUIOBOro obopydoBaHusi. Bo BHelwHel uenwu
pekomeHayeTcs YCTaHOBUTb BbIKMOYaTenb nuTaHus, obecneynBaroLLmi OTKIIOYEHNEe
npubopa oT ceTu 1 Nnaekue npegoxpaHuTeny Ha Tok 0,5 A.
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2. CxeMbl NOAKMIOYEHWS [ATYMKOB K MpuBopam pasnuyHbix MoauduKkauui npuBefeHbl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHUs Npubopa ¢ AaTYMKOM NpusegeHsl B Tabn. 5.1.

Ta6nuua 5.1 - MapameTpbl MMHUU CBA3U NPUGOPa C AaTYMKaMu

Twvn gaTtumnka ﬂnmla ﬂMHMﬁ, M, COnpOTMBﬂeHMe WAcnonHeHue nuHumn
He Gonee nuHuu, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBoaHas, nposoaa
COMpPOTMBIEHNS ' pPaBHOW ANWHBI U ceYeHus
Tepmonapa 20 100 TepMoaneKTpoAHbIN Ka~6enb
(kOMNEeHCcaUMOHHbIN)
YHUMUMpOBaHHbIV
CUrHan nocTostHHOro 100 100 [ByxnpoBoaHas
TOKa
YHUdMUMpOBaHHbBIV
CUrHan HanpspkeHus 100 5,0 [ByxnpoBogHas
NOCTOSIHHOrO TOKa

3. BcTpoeHHbIi B npuBOp WCTOYHUK MOCTOSIHHOTO HanpsbkeHus 24,0124 B cnepyet
MCMonb30BaTb AN NUTaHUSI aKTUBHbBIX OATYUKOB C aHaNoroBbIM BbIXOAOM MIN aHamnorosble BbIXoAbl
npubopa (n. 3.2.5).

BHumaHue! He ponyckaeTca nogkniyeHne K BCTpOeHHOMY B an60p NCTOYHUKY HaNpsaXXeHUsA 24
B ogHOBpemMeHHO aHanoroBbIX BXOAOB U BbIXOAO0B.

42




5.2.2 Yka3aHuA N0 MOHTaxy

PekomeHaaLmm No opraHnsaLmMm MoOHTaxa cregyoLume.

MogrotoBuTb kabenu Ans coeguHeHus npubopa c AaTYMKOM, @ TakkKe C UCTOYHMKOM MUTaHMS
220 B 50 I'u.

[ns obecneyeHnss HaOeEXHOCTU JNEKTPUYECKUX COeOQMHEHUA peKoMeHAYeTCs MCrnonb3oBaTb
Kabenu MegHble MHOrOXWIbHblE, KOHLbl KOTOPbIX Mepes MNOAKMIYEHUEM criefyeT TlaTemnbHo
3a4MCTUTb U 3anyanTb. 3a4nCTKY Xnn kabenen HeobxoAMMO BbINMOMHATL C TAKUM pacyeToM, YToObI KX
OrOJIEHHbIE KOHLbI MOCNe MOAKMIYEeHNs K Npubopy He BbICTynanu 3a npegensl kneMmMHuka. CedyeHne
*un kabeneit QOMKHO BbITb He Gonee 1 MM°.

B kopnycax HacTEHHOrO KpenyieHusl KOHMYeCcKue 4acTu YMIOTHSAIOWMUX BTYNOK cpes3aTb Takum
o6pa3om, 4ToObI BTyNIKa NOTHO Npurerana K noBepxHoCTh kabens.

MpumeyaHus

1. KabenbHble BbiBOAbI Npubopa paccunTaHbl Ha NOAKMOYEHUE Kabenen ¢ Hapy>XHbIM AnaMeTpoM
oT 6 0o 12 mm.

2. [Ana yMeHbLUEHWSI TPEHUSI MEXAY PE3NHOBOWM MOBEPXHOCTHIO BTYNKU W kabens pekomeHayeTcsi
NPUMEHSITb Tanbk, Kpaxmarn u T.4.

Mpu npoknagke kabenen crnegyeT BbIAENUTb JUHUM  CBSI3W, COEAUHsOWIME npubop
C [daT4yMKOM B CaMOCTOATENbHYK Tpaccy (MM HeckonbKo Tpacc), pacnonaras ee (Mnu ux)
OTAENbHO OT CUNOBbIX kabenen, a Takke OT kabenen, CO3aaOLWMX BbICOKOYACTOTHBIE U MMMNYMNbCHbIE
nomexu.
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BHumaHue! [ns 3awmTbl BXOAOB npubopa OT BAUSIHWSI NMPOMbILLNEHHbBIX 3NEKTPOMarHUTHbIX
NMoMeXx NIMHUM CBA3W npubopa ¢ AaTYMKOM criedyeT 3KpaHMpoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCMONb30BaHbl KaK CreuuanbHble kabenu C 3KpaHMPYIOLUMMU ONMeTkaMu, Tak W 3a3eMIEHHble
cTanbHble Tpybbl noaxoasero auameTpa. JkpaHbl kabener ¢ aKpaHUpYLWLMMKU onneTkamu cneayeT
MOAKMIOUNTB K 323EMIIEHHOMY KOHTaKTY B LUMTE YNpaBneHus.

5.3 NMoaknroyeHue npubopa

CoeavHeHve npubopa € WCTOYHUMKOM MUTaHWs (CeTbl) W AaTYMKOM  NPOU3BOAUTCS
Mo COOTBETCTBYIOLLUMM CxemaM, npvBedeHHbIM B [Npunoxenun b, ¢ cobriogeHnem UsnoxeHHON Hnxe
nocnefoBaTenbHOCTU AENCTBUN:
1. MNopknountb NPUBOP K MCTOYHWUKY NMUTaHUS;
2. MNopaTb nUTaHWe, BbICTABUTb KOA TWMa AaTyMka U pexum paboTbl YCTPOWCTBA CpaBHEHUS, a
Takke HeobxoanMble ycTaBku perynupoBaHus (cm. MpunoxeHue B), 3aTeM CHSATb NUTaHue;
3. MoaknounTb NMUHUIO CBA3M «Npubop — AaTyMK» K nepBuYHOMY npeobpasoBaTento U BXxoay

npubopa;

4. TlogKnioYnTb NMIMHUK CBA3KN «MPUBOP — Harpyska» K UCMOMHUTENbHBIM MEXaHn3MaMm U BbIXoAy
npubopa;

5. lMNopaTb HanpspkeHne MUTaHUs U BbIMONMHUTL aBToHacTponky MO-perynsTopa (cMm. MNpunoxexne
X).

BHumanue! [Onsa 3awmTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobosi 3apsigamu
CTaTUYECKOrO 3NEKTPUYECTBA, HAKOMIMEHHOrO Ha JMHUSX CBA3M «Npubop — JdaTyuk» nepen
NOAKMIOYEHNEM K KIMEMMHUKY npubopa, uX unbl crnegyeT Ha 1...2 cek COeAUHUTb C BUHTOM
3a3eMeHns WuTa.
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Mocne nopknoyeHns Bcex HeobOXoAMMbIX CBA3el nopjaTb Ha npubop nuTaHwWe, nocre 4ero
npubop nepenget B pexum PABOTA. lMpu ucnpaBHOCTM gaTyvMka U NIMHUM CBA3W Ha LUEPOBOM
MHAMKaTope 0TOOpasnTCs Tekyllee 3HayeHne M3mepsieMon BenuuuHbl. Ecnu nokasanms npubopa He
COOTBETCTBYIOT pearnbHOMYy 3HAYEHWNIO N3MePSEMON BENUYMHBI, HEO6XOAMMO NPOBEPUTL UCTIPaABHOCTb
AaTtymka 1 LenoCTHOCTb NMHMM CBS3W, a Takke NPaBUibHOCTb UX NOAKIOYEHUS.

BHumaHue! [Mpu npoBepke WUCMPaBHOCTU [aTyvMka W FIUHUKM CBA3M HEoBXOAMMO OTKIYUTb
npubop oT cetTn nuTaHus. Bo u3bexaHue Bbixoga npubopa M3 CTPOs NpY NPOBEpKe Lenen
Heo6X0AMMO MCMOoNb30BaTb U3MepUTENbHbIE YCTPOWCTBA C HanpshkeHnem nutaHusi He Gonee 4,5 B,
npu Gonee BbLICOKMX HAMPSHKEHUAX MUTAHUA STUX YCTPOWCTB OTKMIOYEHME Jatymka oT npubopa
obszaTensHo.
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6 Pexxumbl paboTbl npubopa

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

6.1 Pexxum PABOTA

Pexum PABOTA sBRNSIeTCS OCHOBHbIM 3KCMyaTaUWMOHHbIM PEXUMOM, B KOTOPbIA npubop
aBTOMAaTMYECKN BXOAUT NPV BKIOYEHUM NuTaHus. B gaHHOM pexvime npon3BoaMTCS ONpoc BXOAHOMO
faTtynka C BbIMMCMEHWEM MO MOSyYEHHbIM [AHHLIM TEKYLUUX 3Ha4YeHUn U3MepsieMor BENUYUHbLI U
oTOBpaKeHWeM UX Ha LMPOBOM UHAMKATOPE U BblAaven HEOOXOAMMbIX CUTHANOB PerynMpoBaHns Ha
BbIXOOHbIE YCTPOWNCTBA.

B npouecce paboTbl NprGop KOHTPONMPYET UCMPaBHOCTL BXOAHOTO AATyMka 1, B Cly4ae BO3HUKHOBEHMS
aBapum Mo BXody, CuUrHamuaupyeT o0 9TOM BbIBOAOM Ha LMMPOBOA MHAWMKATOP COOGLLEHMS,
COOTBETCTBYHOLLIErO aBapuiiHoM cutyauum (cm. Mpunoxenve [1). PaboTta BbIXOOHOMO YCTPOWCTBA, CBA3AHHOTO
C 3TM BXOAOM, Npu 3TOM BrokupyeTcs (nepeBoanTca B 6e3onacHoe CoCTosiHME, onpeaerieHHoe B napameTpe
A1-9 (A2-9)). AsapuiiHas CUTyauusi BO3HMKAET MPU BbIXOAE W3MEpPSeMOM BeNuYMHbl 33 JOMyCTUMbIV
OvanasoH KoHTpons (cMm. Tabn. 2.2) unv npu BbiXxoge U3 CTpos Aatumka (0OpbiB UM KOPOTKOE 3aMblkaHue
TEPMOMETPOB CONPOTUBIEHNS, 0BPbIB TEpMONapb! NN YHUULMPOBAHHOIO AaTymKa).

BHumaHue! [Npnbop nHanumpyer:
e TeMmrepaTypy «XONOAHOro cnas» — B Clly4ae KOpOTKOro 3aMblkaHWUsi TepMonapbl;
e 3HAYeHWe HWXHero npeaena Auanas3oHa — B Criydae KOpoTKoro 3amblikanus gatuvkos 0...1 B, 0...5

MA, 0...20 MA 1 06pbiBa gatumkos 0...5 MA, 0...20 MA;

e 3HayeHMWe cepeavHbl AMana3oHa — B Criyyae KOpOTKOro 3aMbikaHus garymka —50...+50 mB.

B pexume PABOTA npubop ynpaBnsieT BHELHWM WCMNOMHUTENbHBIM YCTPOWCTBOM.
BusyanbHbli  KOHTpPONb 32 paboToOM  BbIXOQHOTO  YCTPOWCTBA  OUCKPETHOrO  Tuna  MOXeET
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OCYLLECTBNSATbCA oOrnepatopoM Mo cBetoamody «K». 3acBeTka cBeTogvofa CUrHanvavpyet o
nepesope Bbixoga B cocTosiHne BKITKOYEHO, a raweHue — B coctosiine OTKITKOYEHO.

BHumaHume! lMpu ucnonb3oBaHuy aHanorosoro Bbixoga (BY tuna U nnu Y) ceetoamog «K» He
3a[eMCTBOBaH.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUPOBAHWE npenHasHaveH Ans 3agaHust U 3annucy B SHEProHe3aBUCUMYLo
namsite npubopa TpebyeMbix Mpu 3KCnyaTauuyM nporpaMmmpyeMbix napamMeTpoB. 3afaHHble
3Ha4YeHWsl NapaMeTpoOB COXPAHSIIOTCS B NAMATY NpuGopa Npu BbIKIMOYEHUN NATAHUS.

MpumeyaHus

1. Tlpu coxpaHeHnn M3MEHEHHbIX 3HaveHW napameTpoB b1-0 n bl-7 BbixodHble YCTPOWCTBA NEPEBOASTCH B
BesonacHble CoCTosHUS, onpeaeneHHble napametpamn Al-9 n A2-9. Mpy n3meHeHun Opyrvx napameTpoB
npnbop ocTaeTcs B pabovem COCTOSIHUM.

2. 3HayeHvie napamvetpa bl-7 onpenensieT TOYHOCTb OTOOPEKEHUS MHOMKALMA U MacLUTabMpyeT 3HayYeHus U
avanasoHbl napametpoB T, Xp, C1, C2, Al-2, bl5 n bl-6. MaCLIJTaﬁVIEOBaHVIe BbIMOMHAETCS MyTeM
YMHOXEHWSI TEKYLLIMX 3HAYEHU YKa3aHHbIX NapaMeTpoB Ha koadpdmumeHT 107, rae X — 3HaueHVe napameTpa
bl-7.

Ecnu B TeueHne 20 cek B pexume NMPOIPAMMNPOBAHUE He npousBoguTcs onepauun ¢
KHOMKamu, Npubop aBTOMaTM4eckun Bo3spallaeTtcs B pexum PABOTA.
B npunbope ycTtaHOBMNEHO ABa YPOBHSA NPOrpamMM1MpOBaHWS.
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Ha nepBomM ypoBHe ocyllecTBnsieTcs
NPOCMOTP M W3MEHEHME 3Ha4YeHuWi napaMeTpoB
perynupoBaHus: yctaBku T u koaddpuumneHToB X,
O,, O, a Takke yctaBok C1 n C2. Bxoa Ha nepsbin
YPOBEHb  MPOrPaMMMPOBaHUS  OCYLLECTBMSIETCS!

PN,
KpaTKOBPEMEHHbIM Ha)aTuemM Ha KHOMKY

lMocnepoBatensHoCTb  paboTbl € nNpubopom Ha
NepBOM ypOBHE NPOrpamMMMpoBaHusA NpuBEAEeHa Ha
puc. 6.1.

Ha BTOopom ypoBHe nporpamMmMvMpoBaHus
OCyLLEeCTBMsiIeTCA  MPOCMOTP U Heobxoaumoe
N3MEHeHne PYHKLIMOHAMbHbIX napameTpoB
npubopa. PyHKUMOHanNbHbIE napameTpbl npubopa
pasgeneHbl Ha rpynnel A un b. B rpynne A
HaxoOsiTCsi MapameTpbl, Oonpedensiowme roruky
pabotbl npubopa. B rpynne b — napameTpbl,
oTBEYalLLMe 3a HACTPOMKY M3MEepUTENbHOW YacTu
npubopa.

MoapoGHoe onvcaHne NapaMeTpoB NpvBeaeHo B MpunoxeHun B.

Pexum PABOTA

[—‘ 3apanwe yoraekm poa Y |
(M3MEHEHME B QuanaioHe |
pafioT AaTMKa) |

. 3anakme rMcTepeanca Ana my |
(wamenenme: oT 0 1o BepXHErD |
1z npefena avanasoHa

| paboTsl faTimka) 1

Puc. 6.1. MocnepgoearensHocTb paGoTsl ¢
npubopoM Ha NEPBOM YPOBHE NPOrpaMMUPOBAHNA

Bxog Ha BTOpOW YpOBEHb nporpamMmMmpoBaHnA OCYLLECTBIAETCA HaXaTunem u yaepxumBaHuem

KHOMKM He MeHee 3 cek. MocrenoBaTenibHOCTM Mpoueaypbl NMPOrpaMMUpoBaHus npubopa Ha
BTOPOM ypoBHe Ans 06emnx rpynn napaMmeTpoB NpuBeaeHbl Ha pUCyHKe 6.2 - 6.4.

48



0Ons 3awutbl napameTpoB OT
HeCcaHKLMOHMPOBaHHOIO
M3MEHeHMs1 paboumx pexuMoB B
npubope  cnyxat  napameTpbl
cekpeTHoct AO0-0 wn b0-0, B
KOTOpbIX yCTaHaBNMBaeTcs 3anpet
Ha N3MeHeHne napameTpoB
COOTBETCTBYHOLLE rpynnbl "
napameTpoB perynuposaHus. [pu

YCTaHOBMNEHHOM 3anpeTte
paspeluaeTcsi TONMbKO MPOCMOTP
paHee 3aaHHbIX 3Ha4YeHun

napameTpoB 3TWX rpynn.

Ooctyn Kk aTum napameTpam
CeKpeTHOCTH ocyLlecTenseTcs
TOMbKO Yepes Koabl:

Y

T fa fs B 0 &
000000

YAEpENEETE [
HE MEHEE 3 cex. ¢ e ————

1 I
| A NapameTpos } | AR BpaMETpOB
1

LA cu pac. 63| oy b . puc. 64

Puc. 6.2. NMocneposatensHocTs paboTel ¢ npubopom
Ha BTOPOM YPOBHE NPOrpaMMHUpOBaHKUA

e Ans rpynnbl napameTpos A kog goctyna 135;
e [Ans rpynnbl napameTpoB b koa goctyna 246.

BHumaHume! [1ns Bo3BpaTa BCeX 3aBOACKMX YCTaHOBOK Heobxoanmo HabpaTb kog 118.
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Puc. 6.3. MNocnepoearensHoCTs paGoTel ¢ NPUGOPOM HA BTOPOM
YPOBHE NPOrpaMMHUpPOBAaHWA (ANA rpynnbl napameTpos A)
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Puc. 6.4. MocnegosarensiocTb paboTel ¢ npubopom Ha BTOpoM
YPOBHE NporpaMmMHUpoBaHua (ana rpynnel napametpoe b)
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7 TexHn4eckoe obcnyxuBaHue

7.1 O6Lwwue yKkasaHusA

TexHnyeckoe obcnyxnBaHve npubopa NPoOBOAMTCS HE pexe OAHOro pasa B LUECTb MeCHALEB U
COCTOWT B MPOBEPKE KpenneHus npubopa, BUHTOBbLIX COEAVHEHWI, a TakkKe yAaneHnn nbinv u rpasu ¢
KremMMmHuKa npubopa.

7.2 OcTnpoBKa npubopa

BHumaHue! HOcTupoBky npubopa [OMKHblI BbIMOMHATL NULUA, WUMEIOLME COOTBETCTBYHOLLYHO
KkBanudukaumo n Heobxoammoe o6opyaoBaHue.

Mopsiaok aevicTBuiA Npu toCTUPOBKe NpuBeaeH B [MNpunoxenun E.
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8 MapkupoBka npubopa

Ha Kopnyc npvl60pa N NPUKPEeNNeHHbIX K HeMY Tabnuykax HaHOCATCS:

HaMmeHoBaHwe npubopa;

cTeneHb 3awmTbl kopnyca no FOCT 14254;

HanpshKeHWe U1 YacToTa NUTaHus;

noTpebnsiemas MOLLHOCTb;

Krnacc 3aluThbl OT NnopaxkeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0
3HaK yTBEPXAEHUs TUNa cpecTB U3MepeHuit;

3Hak cootBeTcTBMSA No FOCT P 50460;

3aBOACKON HOMep npubopa 1 rof Bbinycka.

Ha notpebutenbckyto Tapy HaHocATCS:

. HavMeHoBaHue npubopa;
e 3aBOACKOW HOMep npubopa v rog Bbinycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbIMOJSTHEHHYIO U3 kKOopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npv nepecbisike noytor no FOCT 9181-74.

10 TpaHcnopTUpoBaHUe U XpaHeHue

10.1. Mpubopbl TPAHCMOPTUPYIOTCA B 3aKpbITOM TpaHcnopTe moboro Buaa. Kpennenve tapbl B
TPaHCMOPTHLIX CPeAcTBax [OMKHO MPOU3BOAUTLCA COMMAcHoO MpaBunaM, [AeNCTBYOWMM  Ha
COOTBETCTBYIOLLMX BUAAX TPaHCNopTa.

10.2. YcnoBusa TpaHCNOPTMPOBaHNS AOMKHBI COOTBETCTBOBaTL ycnoBusam 5 no FOCT 15150-69
npu TemnepaType OKpyxatLlero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3aliutbl OT
yAapoB 1 Bubpauuii.

10.3. MNepeB0o3Ky OCYLLECTBMAATL B TPAHCMOPTHOWN Tape NOLUTYYHO UMK B KOHTEHEpPaX.

10.4. Ycnosus xpaHeHus B Tape Ha CKnage W3roToButens w  notpebutens [OMKHbI
cooTBeTcTBoBaTh ycrnoBusim 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI NPUCYTCTBOBATHL
arpeccviBHbIE MPUMECH.

Mpunbopbl cneayeT xpaHUTb Ha CTennaxax.

54



11 KomnnekTHoOCTb

Mpubop 1 wr.
Macnopt 1 aKa3.
PykoBoacTBO no akcnnyaTtaumm 1 3ka.
[apaHTUHbBIN TanoH 1 aK3.

MpumeyaHue - W3rotoButenb octaBnsieT 3a cobOM NpaBO BHECEHUS [OOMOJIHEHWUM
B KOMMMEKTHOCTb n3genusi. MonHas KOMNeKTHOCTb ykaszaHa B macrnopTe KOHTponnepa.

12 NapaHTUIHbIE 06sA3aTenbCTBa

12.1 WNsroToBuTenb rapaHTUpPyeT COOTBETCTBME Mpubopa TpebosaHusm TY npu cobnogeHun
YCMOBUIA 3KCMNyaTaumn, TpaHCNOPTUPOBaHWS, XPaHEHNS 1 MOHTaxa.

12.2 MapaHTUiHbIN CPOK 3KchnyaTaumm — 5 neT co AHA NPOAaXMU.

12.3 B cnyyae BbIxoAa npubopa n3 CTposi B Te4eHue rapaHTUMHOIO cpoka npu cobnogeHnu
nonb3oBaTeneM YCrnoBuWIA 3KCMyaTaumu, TpaHCMOPTUPOBaHWS, XpaHEHUs U MOHTaxa npeanpusitue
M3roToBUTENb 0653yeTCS OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMW 3aMeHy.

12.4 Mopsipok nepefaydmn n3genusi B PEeMOHT CoaepXaTcs B NacrnopTe v B rapaHTUNHOM TaroHe.
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MpunoxeHune A. NaGapuTHbIe YepTeXn KopnycoB Npudopa

PucyHok A.1 geMoHCTpupyeT rabapuTHble M YCTaHOBOYHbIE YepTexu npubopa HaCTEHHOro
Kkpennexunsa H.

.___@g_-‘ 05 Yronok
KPOHWITERH
—
|
o| 0 !
g2
b |
|
v

Puc. A.1. Npubop HacTeHHoro kpennexns H

MpumeyaHue - BTyJ'IKI/I noapesaTtb B COOTBETCTBUM C AMaMeTpOM BBOOHOIo kabens
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Ha pucyHke A.2 npvBefeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW1.

dukcaropsl JIMUEBaA NaHenb WHTa

Q

Puc. A.2. Mpubop wuroeoro kpennenus L1
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kpennexus LW2.

Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YEpPTexu npubopa LUMTOBOroO

NALIEBARA NAHENb LWMTa

>2{Jg

42402

Puc. A.3. NMpubop wmtosoro kpennenus LLI2
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Ha pucyHke A.4 npuBeaeHbl rabapuTHbie U yCTAaHOBOYHbIE YepTexu npubopa ¢ kpenneHvem Ha
DIN-periky.

90
44

~%8 | 12—
Puc. A.4. NMpubop c kpennexmem Ha DIN-peiiky [
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MpunoxeHne B. CxemMbl nogkn4veHus npndéopa

HasHaueHne KOHTaKTOB KIIeMMHbIX KOIO4OK NpuGopoB npveeaeHo B Tabnuuax 5.1 n B.2.

Tabnuua B.1 - HasHayeHWe KOHTaKTOB KNEeMMHOM Konopku npubopa B HacTeHHoM H u

wutoBom L1, L2 ncnonHeHUsx Kopnycos

Homep KoHTakTa Ha3HayeHune Homep KkoHTakTa Ha3HayeHue
1 Cetb 90...245 B 9 Bxop 1-1
2 Cetb 90...245 B 10 Bxopg 1-2
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He ncnosnb3yTes
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Tabnuua B.2 - Ha3HayeHne KOHTaKTOB KNeMMHOW komnopku npubopa B DIN-peeyHom [i
MUCMONHeHUN Kopnyca

Homep HasHauyeHue Homep koHTakTa HasHauyeHue
KOHTaKTa
1 Cetb 90...245 B 9 +24 B
2 Cetb 90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixog 1-2 12 He ucnonbaytotcs
5 Bbixog 1-3 13
6 Bbixog 2-1 14 Bxog 1-3
7 Bbixog 2-2 15 Bxop 1-2
8 Bbixog 2-3 16 Bxog 1-1

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

Buixog X-1 |—» 9:9'. Buixop X-1 | e
E:]"_ BoxoaX-2 f—> B Bhixon X-2 P1
—— Buixop X-3 |— : @ Buixog X-3 —[ED—G +U,
VD1
Puc. b.1. Cxema nogKnoyeHus Harpy3ku Puc. B.2. Cxema noaxnio4eHns Harpyskm K
K BY Tuna P BY tuna K
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Puc. B.3. Cxema nogxnioyeHus cunoeoro cumuctopa Kk BY tuna C

Buixog X-1

Buixog X-2

Eil

Buixog X-3

— o ¢asa

R2
47...68 Om

T

vs2
c1

0.1x630 B

R1
5...20 kOm

Ruarp
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— AN

Puc. B.4. Cxema noaxniovenus K BY Tuna C asyx TMpucTOpoB,
noAKN4YeHHbIX BCTPEYHO-NapannenbHo



TPM10 Vs1 ﬂm 47...680m
Boixop 1-1 R2 == C10.1x630B
Buixoa 1-2 \
Buixog 1-3 5...20 kOm
Buixog 2-1 t L~
vs2 .
Buixop 2-2 S ﬂRS 47...68 Om
Beixon 2-3 R4 == C20.1x6308B
5...20 kOMm
6"'53 ﬂ% 47...680m
R == C30.1x6308B
5...20 kOm

Puc. B.5. Cxema nogxnioyeHns Tpex CUMMCTOPHbIX onTonap
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Buixopg X-1

E
gg — Beixop X-2 +U,
< [— Bbixop X-3 1 -U,

RH
Ry=0... 1000 Om
Puc. b.6. Cxema noaxnioyeHus Harpy3ku K BY Tuna U

@ — Bexop X-1 ——m————+U,, Buixop X-1 +
ca 100 Om
g% M Bbixon X-2 l -« 1—{ Buixog X-2 TeeppotensHoe
S |—{ Beixop X-3 Uner Buixop X-3 pene
R, | _
2... 10 kOm

Puc. B.7. Cxema nogxnioueHus Harpy3sku kK BY Tuna ¥ Puc. B.8. Cxema nogxniovenmnsa k BY tuna T
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TC Bxop x-1
1,C Bxop x-2
Bxop x-3

Puc. B.9. Cxema nogxnioyeHuns
TepMOMeTpa CONpOTUB/IEHNS

Bxop x-1

Bxop x-2
D

Bxop x-3

Puc. B.11. Cxema nogxnioyexus
AKTMBHOrO AaT4yMKa ¢ BbIXO40M
B Buae HanpskeHusa -50 ... 50 mB
wm0...1B
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Bxopg x-1
m + Bxop x-2
C_ Bxop x-3
Puc. B.10. Cxema noaxnioyeHus
TepMO3/1IeTPU4EcKoro
npeobpasoBarens
Bxop x-1
+
I Bxop x-2
® (R, _
Bxop x-3

R, =50,000 + 0,025 Om
Puc. 6.12. Cxema nogknioyeHus
AKTMBHOrO 1aTYMKa C TOKOBbIM
Bbixogom0...5,0... 20
wnu 4 ... 20 MA



MpunoxeHue B. NMporpammupyembie napamMmeTpbl

MpunoxeHue codepxut [NepeyeHb MNporpaMMUpyeMbIX NapameTpoB npubopa B TabrnumyHom
Buae.

MporpammupyemMble NnapameTpbl NpeacTaBneHbl B Tabnvue B.1.

Ta6bnuua B.1 - NepeyeHb nporpaMmmup

eMbIX NapamMeTpoB

MNapameTp DonycTumbie KoMMeHTapuu 3aBopackas 3HaueHus
OGosHaquue| HasBaHue 3HaveHns P ycTaHoBKa | nonb3oBarens
OCHOBHbIe NapaMeTpbl perynmpoBaHus
*T YcTaBka ons
nna- -999...9999 [eq. nam.] 30.0
perynstopa
Tu VikTerpankHas 0...9999 [ceK] 50.0
NoCTOsHHast
To AucbcdbepeHun-
anbHas 0...9999 [cek] 10.0
NOCTOsIHHAs
*Xp Monoca
nponopumo- 0.001...9999 [ea. nam.] 50.0
HanbHOCTM
*C1 HwxHaAs
ycTaBka -999...9999 [eq. nam.] 29.0
KoMnapaTopa
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackas 3HaueHus
OGosHauenne | HasBaHue 3HaveHus ycTaHoBKa | nonbk3oBarens
*C2 BepxHsas

ycTaBka -999...9999 [eq. nam.] 31.0
KomnapaTopa
Ipynna A. MapameTpbl, onucbIBaKOLME JIOTUKY paboThl npubopa
A0-0 MapameTtp 01 PaspelieHo u3meHsATb 01
CeKpeTHOCTM napameTpbl perynupo-
ans rpynnsl A BaHUsi W napameTpbl
rpynnbl A
02 3anpeLeHo  U3MeHATb
napameTpbl rpynnbl A,
npyv 3TOM  BO3MOXHO
V3MEHSITb  NapameTpbl
perynvmpoBaHusi
03 3anpeLeHo  U3MeHATb
napameTpbl rpynnel A,
a Takke napameTpbl
perynupoBaHusi
*Al-2 30Ha HeuyB- 0...999.9 0.0
CTBUTENBHOCTYU
A1-3 OrpaHuyeHue 0...100 100
MakcumarnsHomn
MOLLIHOCTM
Al-4 Tun UM 0 Harpesarerb 0
1 oxnaauTens
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackasa 3HaueHus
OGosHauenne | HasBaHue 3HaveHus ycTaHoBKa | nonbk3oBarens
Al-5 Mepvoa WM 0...99 10
Al1-8 MuHuManbHas 6, 10, 20, 50, McC 200
LNNTEeNbHOCTb 75, 100, 120,
mmnyneca WM 150, 175, 200
B MC
Al-9 CocrosiHue BY1 oFF BbIKITOYEH (o] %
npu MOLLHOCTW ) oFF
HencnpasHOCTU on BKIOYEH (100 %
MOLLHOCTH )
A2-1 Pexum paboThbl oFF BbIKITIOYEHO
ycTpoiicTea 01 npsimon rmctepesmnc
CpaBHEHWs (ans HarpeBaTens)
02 obpaTHbIi  r1cTepesunc
(ans oxnaguTens) oFF
03 M-o6pasHasn
XapaKkTepucTuka
04 U-obpasHas
XapakTepuctuka
A2-9 CocrosiHne BY2 oFF BbIKITIOYEH © % oFF
npu MOLLHOCTH )
HencrnpasHOCTH on BKIOYEH (100 %
MOLLHOCTH )
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MpogomkeHne Tabnuubl B.1

3HayeHus
NapameTp Ronyctumiie KommeHTapum 3asoackan nonb3oBaten
O6o3HaueHne | HaumeHoBaHue 3HaueHus ycTaHoBka a
I'pynna b. I'Iapame'rpbl, onucbiBarwwme namepeHns n tHAQUKauyuo
b0-0 MapameTp 01 paspeLLeHo U3MEeHsITb 01
CEKPEeTHOCTH napameTpel rpynnel b
Ans rpynnbl B 02 3anpeLLeHo N3MeHSTb
napameTpel rpynnel b
b1-0 Kog Tvna 01 Cu 50 (a=0,00426 °C ™) 01
Aatynka 09 50M (0=0,00428 °C ™"
07 Pt 50 (0=0,00385 °C )
08 5001 (0=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 (¢=0,00617 °C %)
30 Cu 500 (a=0,00426 °C ™)
31 500M (0=0,00428 °C %)
32 Pt 500 (0=0,00385 °C )
33 5000 (¢:=0,00391 °C ™)
34 Ni500 (0=0,00617 °C ™
35 Cu 1000 (0:=0,00426 °C™)
36 1000M (0:=0,00428 °C ™)
37 Pt 1000 (0:=0,00385 °C ™)

69




MpogomkeHne Tabnuubl B.1

MapamerT 3HaueHus
B = Ronyctumiie KommeHTapum 3asoackan nonb3oBaten
O6o3HaueHne | HaumeHoBaHue 3HaueHus ycTaHoBka a
38 10000 (0=0,00391 °C %)
39 Ni 1000 (0=0,00617 °C ™
15 53M (a=0,00426 °C )
04 TXK (D)
20 KK ()
19 THH (N)
05 TXA (K)
17 TNMN (S)
18 TOMN (R)
16 T0O0P (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 MA
10 Tok 4...20 MA
06 Hanpspkenue -50...+50 mB
13 Hanpsikenve 0...1 B
oFF BbIKINIOYEH
b1-1 Koppekuus -50.0...+50.0 CymmupyeTcs ¢ 0.0
«CABUI Xapa- N3MEPEHHbLIM 3HaYeHNeM
KTEPUCTUKU»
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MpogomkeHue Taén. B.1

Mapamer, onycTumble 3aBoackasa 3HaueHus
P P Rony KommeHTapum A
0603HavYeHne HazBaHue 3Ha4vYeHusa yCTaHOBKa nonb3oBartens

b1-2 Koppekumsi 0.900...1.100 MamepeHHoe 3HaueHve 1.000
«HaKIMOH YMHOXaeTcst
Xapakrepuc- Ha 3afaHHbIN
TUKU» koadppuumeHT

b1-3 Pexvm  paboTbl oFF BbIKIOYEH oFF

BbIUUCIINTENS on BKITIOYEH
KBaZpaTHOro
KOpHS1

*b1-5 MokasaHve —999...9999 [ea. nam.] 0.0
npubopa Ans
HVDKHEro npepena
YHUPULMPOBaAH-
HOro BXOAHOIO
curHana

*b1-6 MokasaHne —999...9999 [en. nam.] 100.0
npubopa ons
BepxHero
npepena
YHUPULIMPOBAH-
HOro BXOAHOrO
curHana

71




OKoH4YaHue Tabnuubi B.1

MapameTp

0O6o03Ha4yeHue

HasBaHue

[donyctumbie
3HaveHus

KommeHTapum

3aBoackasa
yCcTaHOBKa

3HavyeHus
nonb3oBaTens

b1-7

MonoxeHue
LeCATUYHOMN
TOYKM Npwn
nHAVKaLMm
napameTpoB

0,1,2n
3

Cwm. Mpumeyarne
Ha cTp. 48

1

Monoca
uMdpoBoro
dunbTpa

0.0...30.0

[ea. nam.]

30.0

MocTosiHHas
BpeEMEHU
LuMdpoBoro
cunbTpa

[cek]

MpumeyaHune

1. MapameTpbl b1-3...b1-6 goCTynHblI ANS peAakTMpoBaHUsi, €CNW Ha BXOAE MCMONb3yeTCcs YHUDULMPOBAHHbIV
[aTuvK (CooTBeTCTBYeT 3HayYeHuto napameTpa b1-0 = 06,10...13).
2. MapameTpbl A2-1 1 A2-9 He JOCTYMHbI ANs pegakTupoBaHus y mogudmkauum TPM10-X.C3

* - 0OTMeYeHbl NapaMeTpbl, 3Ha4eHNs KOTOPbIX MEHSAKTCS NPY M3MeHeHUn napameTpa b1-7.
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MpunoxeHune I' CoegnHeHne TEPMOMETPOB CONPOTUBIIEHUA C
npmMGopom no ABYyXNpPOBOJHOWN cxeme

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

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

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

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

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

3) YcTaHOBWTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWUIO TepMOMETpa
npu TemnepaTtype 0 °C (B 3aBUCMMOCTU OT TMNa AaTuuka).

4) MNMopgaTtb Ha npubop nuTaHne n 4yepes 15-20 cek NO nokasaHWsM LMEPOBOro MHAUKaTOpa
onpeaenuTb BENUYMHY OTKIIOHeHUst TemnepaTtypbl 0T 0 °C no KaXgoMy KaHamny U3MepeHust.
5) BBectu B namsitb npubopa 3HayYeHne KOppeKUMn «CABUI XapakTepuCTuku» ans kaHana (b1-
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1), paBHOE NO BENMYMHE Noka3aHusM Npubopa u B3AToe C NPOTUBOMONOXHBIM 3HAKOM.
6) MpoBepuTb NPaBUNBbHOCTE 3afaHUS KOPPEKUMW, ANS Yero He WU3MEHsIs 3HayeHus comnpo-
TUBMNEHUS Ha MarasvHe, NepeBecTn NpUoop B peXxnM U3MepeHns TemnepaTtypbl 1 yoeamTbCs, 4To npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.
7) OTKNOYNTE NUTaHne ¢ npubopa, 0TCOEAMHNUTE NIMHUIO CBSI3WN OT MarasuHa COMpOTUBIIEHWIA U

MOAKIIOYNTE ee K TEPMOMETPY.
Mocne BbINOMHEHNS yKasaHHbIX AeNCTBUI NpMBOp roToB K AarnbHevien paboTe.
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MpunoxeHue 1. Bo3MOXHble HEUCMPABHOCTU U CNOCOObLI NX

yCcTpaHeHusA

B tabnuue ﬂ.l npeacraBneHbl BO3MOXHbIE HEUCNPaBHOCTU U cnocobbl nx yCTpaHeHud.

Ta6bnuua 0.1
MNposiBneHue Bo3moxHasi npu4mMHa Cnoco6 ycTpaHeHusi
Ha wvHovkaTope B pexume
PABOTA oTobpaxatoTcs:
n0.dt OaxHble B AL ewle He roToBbl Mopoxpatk 2...3 cek
0CL.H Temnepatypa xonogHoro cnasi | MpoBeputb Temneparypy
Bbllle JonycTuMon (meperpeB | OKpyxatoLero BO3ayxa (He
npunbopa) [OMmKHa npesbilwathk 50 °C)
OCL.L Temnepatypa xonogHoro cnasi | MpoBeputb Temneparypy
HIDKE OONyCTUMON | OKpyXatoLero BO3ayxa (He
(nepeoxnaxpexue npubopa) [OmKHA 6bITb HWke +1 ~C)
HHHH BbluncneHHoe 3HaveHne BxogHon | CBepuTb Kof gaTyvka B mapameTpe
BENMMYMHbI  Bbie gonyctumoro | b1-0 c dakTnyeckm
npegena noAcoeMHEHHbIM AaTYMKoM
LLLL BbluncneHHoe 3HaveHue BxogHon | CBepuTb KOA AaTyvka B MapameTpe

BEJTNYNHbI
npegena

HWXe Jonyctumoro

b1-0 c dakTnyeckm
NnoACOoeANHEHHBIM AATYNMKOM

OBpbIB UNK KOPOTKOE 3aMblkaHNe
yHuBepcarnbHoro pgatyvka 4...20
MA

MpoBeputb paboTocnocobHOCTb
partuvka
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MpogomkeHue Taénuubi .1

MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus

|- -| O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHOCTb
COMPOTUBIIEHNST MMM TepMoariek- | JaTuvka
Tpryeckoro npeobpasoBarernsi.
Ona  yHubMuMpoBaHHOrO Aatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

0.0.0.0. KopoTkoe 3ambikaHvie TepMomeTpa | MpoBeputs  paboTocnocobHOCTb
CONpOTUBIIEHNS! Aartyvka

Hi BbluucneHHoe 3HauveHue Bbiwe | 3meHuTb paspsigHOCTb
[0MyCTUMOro npegena | VHAMLMPYEMbIX 3HAYEHWIA
nHAMKaLmMmn

Lo BbluncneHHoe 3HaveHue  Huke
[0MyCTUMOro npepena
nHAMKaLmMmn

3HaveHve TemnepaTypbl Ha
VWHOMKaToOpe B pexume
PABOTA He cooTBeTcTBYyeET
peanbHon

HeBepHbIN ko4 TMNa gaTynka

B napametpe b1l-0 3apaTtb koA,
COOTBETCTBYIOLLMIA
MCMOMb3yeMOMy  OaTyuKky  (CM.
Mpunoxexue B)

BeepneHbl HeBepHble 3Ha4YeHunsa
«CcOBura XapakTepuctukm» wu
«HaKJnoHa XapaKTepUCTUKU».

B napametpe b1l-1 ycraHoBuTb
0.0, B b1-2 ycraHoeuTe 1.000
(cm. Mpunoxenwne B)
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MpogomkeHue Taénuubi .1

MposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
McnonbsyeTca  aByxnposoaHas | [poussectn coeguHeHne no 3-x
cxema coeauHeHus npubopa c | MPOBOAHOM cxeme mnu
OaT4ynMkom BOCMNOJIb30BaTbCHA peko-

MeHgaumsmu (cm. Mpunoxenne IN).
Hencrene 3MNEeKTPOMarHUTHbIX | OKpaHuMpoBaTb  JIMHWIO  CBA3N
romex. Aatumka c  npubopom, 3KpaH
3a3eMNUTb B OQHOWN TOYKE.
Ha nHauKaTope npu | HesepHoe nogkntoyeHne aatyvka | [poBeputb cxemy MNOAKIOYEHUS

Haln4Mn TOKOBOIo curHana

K npubopy

nartymka (cm. MNpunoxexue bB).

oTobpaxarTcs Hynm MpoBepuTb HanpshxeHue
nuMTaHUa gatyuka
lMpu HarpeBe Temnepatypa | HeBepHoe coeauHeHue npubopa | N3meHutb NonsipHOCTb

YMEHbLUAETCs U Mpu oxna-
XKOEHUM YBENUYMBAETCS

C Tepmonapow NnoaknioyeHnss Tepmonapbl  (CM.
MpunoxeHve bB)

HeBepHo BbINONHeHo | MNposeputb npaBUNbHOCTb

nopgcoeanHeHue NOACOEANHEHUS UCMOMHUTENBHO

NUCNOJTHUTESNIbHOIoO MexXaHn3ma

MexaHusma

lMpu HarpeBe Temnepatypa

HeBepHoe coeauvHeHue npubopa

M3meHnTb NONAPHOCTb

YMeHbLUAeTCs M Mpu oxna- | C Tepmonapoii NOAKNIOYEHNss TepMmonapbl (CM.
XOEHUM yBenuymsaeTcs Mpunoxexue B)
He pa6otaeT BbixogHoe | 3adaH HeBepHblii pexkum paboTbl | 3agaTb B napametpe  A2-1

YCTPOWNCTBO

YyCTPOWCTBa CpaBHEHMS

TpebyeMbii pexum paboTbl (cMm.
Mpunoxexue B)

v




MpogomkeHue Taénuubi .1

MposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

BbixogHoe yCTpOWCTBO He
cpabaTbiBaeT npu  [oOCTW-
XEHWMN 3aA4aHHbIX rpaHuLy

3agaH HeBepHbI pexum paboThbl

YCTPOWICTBA CpaBHEHMS!

3agatb B napametpe A2-1
Tpebyembii pexum paboTbl (CMm.
Mpunoxexue B)

HeBo3moxHO n3mMeHuTb | BrbicTaBneHa 3awuTa oT | Bapatb B napametpe AO0-0
3Ha4yeHus napameTpoB | U3MEHEHUS YCTaBOK 3HavyeHne 01 wnm 02  (cm.
MAO-perynatopa 7 MpunoxeHue B)

YCTPONCTBA CPaBHEHUSI

Henbss  u3MeHuTb  napa- | BbicTaBneHa 3awuTa oT | B napametpe A0-0 u b0-0

MeTpbl rpynnbl A u(unm) b

N3MeHeHUA yCTaHOBOK

3agaTb 01
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MpunoxeHue E. OcTupoBKka npubopos

E.1 O6wue ykasaHusa

|'OCTVIpOBKa [OMKHa  MPOU3BOAMTBECA  TOMbKO  KBanUpMUMpPOBaHHbIMK  crieunanucTamm
MeTpPOoSIorM4eckmnx CJ'Iy)K6 npu yesennyeHnn norpelHoCT usamMepeHnsa BXOAHbIX NnapamMeTpoB CBepx
YCTaHOBJEHHbIX 3HaYeHUN. I'Ipowssonmcn IOCTUPOBKA TOJNIbKO aHanoroBbIX BbIXOOO0B. YHMBepcaanble
BXoAabl an6opa 0bnapgatoT BbICOKOW TOHYHOCTbBIO n3mMepeHna n He Tpe6y}0T HOCTUPOBKN.

E.2 KOctupoBKka BbIXOAHbIX LMcpoaHanoroBbiXx npeobpasoBaTenen
«napameTp-Tok» 4...20 MA (Bbixog Tuna W) ]

MogkmniouMTb K OCTUPYEMOMY BbIXOZY Harpysky Ru, u TPM10

BOMbTMETP cornacHo puc. E.1. B kayecTBe Ry MOXHO MCNONb30BaTh Bbixon X-1 F=500,00 Ou
marasuH conpotusneHuii P4831 nnu noaoGHbLIA eMy C Knaccom BaxonX?2| |—
TOvHOCTM He 6Gonee 0,05, a kavecTBe BonbTMeTpa — npubop C
Boixon X-3
KaccoM TOYHOCTM He Gonee 0,05, Hanpumep B1-12. YcTtaHOBUTL Ha
MarasuHe 3HaveHue conpoTueneHus 500,00 Om. -24B
Mopgatb nuTaHWe Ha npubop. Ha umdcpoBoM wHAMKATOpe +24B —
npnbopa oTobpasnTcs Tekyliee 3HavYeHne U3MepseMon BEMUYMHbI. f
Mpubop Haxoautcs B pexxume PABOTA. Y‘\
OctupoBka 3akniovaetcss B nogbopke KoadduuueHToB Ans
MWHUManbHOMO U MaKCUMasibHOMO 3HAYEHUS! BbIXOAHOTO TOKa. B1-12

Puc. E.1
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KOcTpoBKa MUHMMarbLHOro 3Ha4yeHus (4 MA) BbIXOQHOIO TOKa:

BOWTU B PEXIM 3ajaHNs1 KOZia NyTEM HaxaTus 1 yaAep)aHUsi He MeHee 3 CeK. KHOMKM
P b
3agaTh kHonkamu 17N 1 [V 3Hauenme kopa tocTpoBku — 200;

near,;
HaxkaTb KHOMKY . Ha undpoBom nHankaTope npubopa nosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATIBEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKA;

A ¥ :
KHOMKamu n Ha nuueBou naHemnu an6opa YCTaHOBUTb TaKoe

3HayeHve napameTpa nogbopa Ha uHavkaTope npubopa, 4Tobbl NageHve
HanpshkeHWs Ha MarasuHe ConpoTuBneHun bbino pasHo 2,00+0,02 B 7 2,008
(4To cooTBeTCTBYeT MuHMMaNbHOMYy Toky 4 MA). 370 3HayeHue f
KOHTpOMMpyeTcs Mo nokasaHusim BonbTMeTpa B1-12; V
v S
HaXkaTb KHOMKY . Mpnbop nepenget B pexum PABOTA.
B1-12

KOcTpoBka MakcMmanbHOro 3Ha4yeHus (20 MA) BbIXOOHOrO TOKa:

BOWTM B PEXVM 3a4aHNsA Koda NyTeM HaxaTusi U yaepxaHus He meHee 3 cek. KHonku ’E
P b
3aaaTb KHoMkamu E n [™¥] snauenme kona rocTmposkn — 201;

near,;
HaxkaTb KHOMKY . Ha undposom nHaMkaTope npubopa nosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATIBEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKa;
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KHOMKamu " Ha nvueBow NaHenu npubopa yCcTaHOBUTL Takoe
3HayeHve napameTpa nogbopa Ha uHAMKaTope npubopa, 4TOObI
nageHue HarpsbkeHusi Ha mMaras3umHe COnpoTUBMEHUiA Bbino paBHO
10,040,1 B (4TO COOTBETCTBYeT MakcumanbHOMy Toky 20 MA). 3To

3Ha4YeHne KOHTPONMpyeTCsi MO NokasaHusam BonbTMeTpa B1-12.

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

E.3 OcTupoBKa BbIXoAHbIX LiudpoaHanorosbIxX
npeobpa3oBaTtenen «napamMmeTp-HanpskeHme» 0

[MogknounTb K IOCTUPYEMOMY BbIXOA4Yy Harpy3ky Ru, w
BOMbTMETP cornacHo puc. E.2. B kayectBe RuMOXHO ncnonb3oBaTb
MarasuH conpotuerneHui P4831 wunu nogoGHbIl emMy C KIaccoMm
TOYHOCTM He Gonee 0,05, a kavecTBe BonbTMeTpa — npubop c
Knaccom TouHocTu He 6onee 0,05, Hanpumep B1-12. YcTaHOBUTL Ha
MarasuHe 3HaveHune conpoTusnexusa 2000,00 Om.

MopaTb nuTaHMe Ha npubop. Ha umdppoBoM uMHAMKATOPE
npubopa oTobpasnTcs Tekyllee 3Ha4YeHne M3MepsseMon BENUYUHBI.
Mpnbop Haxopgutcs B pexvme PABOTA.

KOcTupoBka 3akniovaetcs B noabopke KoadduUMEHTOB Ans
MWUHUMArbHOMO U MakCUMarnbHOro 3Ha4eHWs! BbIXO4HOrO TOKa.
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B1-12

...10 B (BbIxog TMNa YY)

TPM10

Buixop X-1

Boixop X-2

Buixop X-3

-24B

+24 B

Puc. E.2



lOcTupoBka MMHMManbHoro 3HavyeHus (O B) BbIXOAHOro HanpsHkeHUs:

BOWTU B PEXIM 3ajaHNs! KoZia NyTEM HaxaTusl 1 yaep)aHUst He MeHee 3 CeK. KHOMKM
P b
3apaTh kHonkamu 1N 1 [V sHauenme kopa tocTpoBku — 200;

near,;
HaxkaTb KHOMKY . Ha undpoBom nHankaTope npubopa nosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATTBEHO BO3MOXHOMY 3HAYEHUIO BLIXOAHOIO TOKa;

KHOMKamu Ig " [g Ha nu "

LueBoWN naHenu npubopa ycTaHOBUTbL Takoe
3HayeHve napameTpa nogbopa Ha nHankatope npubopa, YTobbl NageHne
HanpshKeHNs Ha MarasuHe CconpoTMBieHun 6bino pasHo 0,00+0,02 B
(4TO COOTBETCTBYET MUHMMAaNbHOMY HanpsbkeHuto O B). 310 3HauveHue
KOHTPONUpyeTcs Mo noka3aHusM BonbTMeTpa B1-12;

HaxaTb KHOMKY el Mpnbop nepenget B pexkum PABOTA.

B1-12

KOcTupoBka makcMmanbHoro 3HadyeHus (10 B) BbIXogHOro HanpsiXkeHus:

BOWTM B PEXMM 3a4aHNsA Koda NyTeM HaxaTusi U yaepxaHust He meHee 3 cek. KHomku ’E
P b
3aaaTb KHoMkamu E n [™¥] snauenme kona rocTmposkn — 201;

near,;
HaxkaTb KHOMKY . Ha undposom nHaMkaTope npubopa nosiBUTCA 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYIOLLEE MUHUMATIBEHO BO3MOXHOMY 3HAYEHMIO BLIXOAHOIO TOKa;
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KHOMKamu " Ha nvueBow NaHenu npubopa yCcTaHOBUTL Takoe
3HayeHve napameTpa nogbopa Ha uHAMKaTope npubopa, 4TOObI
nafjeHue HamnpshkeHUss Ha marasvHe COMpoTUBIEHUN ObiNo paBHO
10,040,1 B (4TO cCOOTBETCTBYET MakcuMarnbHOMy HanpsikeHuo 10 B).

OTO 3Ha4YeHne KOHTPONMpyeTCs No Noka3aHusM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. Mpubop nepenget B pexum PABOTA.

B1-12
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MpunoxeHune XK. ABTomaTnyeckana Hactpomka NMUA-perynaropa

3apaven aBTomatudeckonm Hactponku [NUO-perynatopa (AHP) saBnsetca onpegeneHue 3a
KOpPOTKOE BPEMS €ero napamMeTpoB Ha OCHOBE aHanv3a peakumm obbekTta perynupoBaHus Ha

BOo3Mylwlaowme  Bosgencteus.  [pouecc
aBTOMaTUYECKOM HaCTPOWKU npoxoaut
HenocpefCcTBEHHO Ha ObbekTe, MO3TOMY Ans
ee ocyLecTBNeHus HeobxoanmMo
npeaBapuTenbHO CKOHMUrypupoBaTtb npubop
C MOAKMIOYEHHBIMM K HeMy p[Aatyumkamyv u
MCMONHUTENbHBIMKM ~ MexaHu3mamu.  [pu
3TOM, yCnoBusi, B KOTOpPbIX npoBogntca AHP,
AOIMKHbI ObITb MakCUMarnbHO MPUONXKEHbI K
peanbHbIM YCNoBUSIM aKcnnyaTaumm
obbekta, B 4aCTHOCTM, peKOMeHAyeTcsi
BbICTaBUTb 3Ha4yeHWe ycTaeku (cMm. n. 6.2.),
MakcMmanbHO NpubnmkeHHoe k paboyen.

ABTOMaTuyeckas HacTpovika
3aKnioyaeTca B ABYX MNocnefoBaTerbHbIX
aTanax packaumBaHus obbekTa

perynupoBaHuss B obnactv ycTaBkM B

AHP npuseaeH Ha puc. XK. 1.

T, ea. uam.

=
-
0

HCZ

0

—
Y o
t,c

Puc. X.1. AHP npu6opa, paGoTatowero s pexnume Harpesatens
npegenax (Tyem+2) 1 (Tyem-2) NyTEM NOAAYM MAKCMMaInbHOIo ynpasnsioLero sosgencraus. lNMpouecc
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Ona 3anycka AHP Heo6xoguMmo BbINOMHUTL
onepauuun, YykasaHHble Ha pucyHke XK.2. B
npouecce BbINOMHEHUS aBTOMaTM4eCcKomn
HacTponku npubop NONEpPeMEHHO UHAUUUPYET
aTan, Ha KoTopoM Haxogutca AHP, un Tekyuwee

3HayeHne perynmpyemoro napameTpa. Mo
3aBeplleHnio aBTOMaTU4eCKOW HacTpoMKu BCe
paccunTaHHble napameTpsbl MWa-perynatopa

COXPaHAKTCA B  3HEProHe3aBUCMMOW  MaMATH
npubopa, a BbIXOAHbIE YCTPONCTBA NepeBOASATCH B
H6esonacHble COCTOSIHUSA, onpepensemble
napametpamu A1-9 n A2-9 (cm. n. 6).

BHumaHnume! Ecnn B npouecce AHP 3HavyeHue
perynupyemom BENUYUHbI BbIXOAUT 3a
npegensl U3MepeHUss gaT4yuka, Ha MHOuKaTope
BbicBeTUTCA Err.
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000000

e Menes 3 cex.

IE HAXATH W YIEQXHEITE
1

A Yeramoexa ko Exona

[sz] 80 L
i IPOURAYDY CTHROBKH

Puc. X.2. N C "

uHauKkaumn AHP ana TPM10-1U11.P



MpunoxeHne U. PyyHaa HacTtpomka [MUA-perynaTtopa

[MpuBeneHHbIN HUXKE METOL MO3BONAET onpeaennuTb NpUbNnanTenbHblie NapameTpbl AN PyYHON
HacTpolku perynsitopa. 310 6bIBaeT HeobxoaMMO B cryyae, ecnu npoBefeHve npeaBapuTenbHON
HaCTPOWKN B aBTOMATUYECKOM PEXUME HegonyCTUMO.

MapameTpbl perynupoBaHusi ONpeaensitoTC Ha OCHOBE NEPeXOAHON XapakKTepUCTUKU 0ObekTa
perynupoBaHus. [Onsi CHATUSI NEPEXOOHON XapaKTepUCTUKM oBBbEKT BbIBOAST B pabodvyo obnacTte B
PYYHOM pexume, OOXUAAOTCH CTabunusauumu perynupyemMon BenUYMHbI U BHOCAT BO3MYLLEHVE
M3MEHEHVEM yMpaBrsiowero Bo3aencTBuss Ha AY. CTposAT rpaduvK 3aBUCUMOCTM WU3MEHEHUS
perynvpyemou Benm4mHbl oT BpemMeHu (cM. puc. N.1). Ncnonbays rpaduk, BeIYMCASIOT:

TA to6

ts =t —1; Ts
Vop = (Tz - Tl)/(toe AY), —
t,=4 -7
Xp=2 -1, Vos,
= 1,-[0,1...0,25], T
roe 0t ty
Xp — nonoca nponopumnoHanbHoOCcTK, [eq. nam./%; Puc. U.1
T — NOCTOSIHHAA 3anasfgbiBaHus, [C]
tos — NOCTOsIHHAsi BpeMeHU 06bekTa, [c];
Vo6 — MakcMmanbHasi CKOPOCTb U3MEHEHWS PErynmpyemMon BENMYMHBI NPU U3MEHEHWUM 3a4aHNs Ha
OAMH npoueHT, [ea. nam./(c-%)];
7, — UHTEerpanbHas nocTosiHHas, [c];
T1 — HavyanbHoe 3HayeHue, [eq. nsm.];

~¥
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T, — yCTaHOBMBLUEECH 3HAYEHNE perynmpyemMor BenuyuHbl, [ed. usm.];
AY — u3MeHeHue ynpasnsioLwero Bo3gencTams, [%].
1, — AndpepeHLmanbHas nocTosiHHas, [c].

KoHKpeTHOe 3HayeHve 1, OMpedensieTcd C Y4YeTOM peasbHbIX YCMOBWUWA 3KChnyatauum u
XapaKTepUCTUK UCMOSNb3yeMblX TEXHUYECKMX CpeAcTB. [Ana Toro, 4Tobbl OnpeAenvTe ONTUMarbHoe
3Ha4yeHne t,, Heobxoaumo conocTaBuTb paboTy CUCTEMbI B pearnbHbIX YCMOBUSX 3KChnyatauum npu
OBYX-TPeX pasfuyHbIx 3HaYeHusix MHoxuTens (Hanpumep, 0,1; 0,15 n 0,25).
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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