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Hactoawmn [OKYMEHT ABNseTcs penpe3eHTaTWBHbIM BapuaHTOM PpykoBOACTBA MO
akcnnyataumn TPM10, MOEHTUYHBIM MO COoAepPXKaHWIo 3TanoHy PyKOBOACTBA MO JKCMnyaTaumu
KYB®. 421210.002 P3O, npowegwemy cepTtudukaumio B KOMMAMekTe c npubopom B
depnepanbHOM areHTCTBE MO TEXHUYECKOMY PerynmpoBaHuio U METPOSIOTUN.




BBepneHune

Hactosiwlee  PykoBoactBO Mo aKchnyaTauuu — NpefgHasHavyeHo  Anst  O3HAKOMIEHUs
obcnyxuBaroLLero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEWN, TEXHUYECKON
akcnnyataumein u  obcnyxuBaHuem  uameputens  [MU[-perynsitopa  MUKPONPOLLECCOPHOrO
ofHokaHanbHoro TPM10 ¢ yHuBepcanbHbIM M3MepuTenbHbIM BXOAOM (B AarnbHenweM Mo TeKCTy
MMEHYEMOro «Npubop»).

Mpubop BbinyckaeTcst cornacHo TY 4211-016-46526536-2005 u umeeT cepTudmkat
cootBeTcTBUst TOCT-P. MNpubop 3apernctpmpoBaH B [0CygapCTBEHHOM peecTpe CPeACTB U3MepPEHUN
nog Ne 32528.

Mpunbop cootseTcTByeT MOCT 12997 M OTHOCMTCA K WU3AENWsM rocy4apCTBEHHOW CUCTEMbI
NPOMBILLUNEHHbIX NPUMOOPOB U cpeAcTB aBTomatu3auuu. [lpy  3TOM, MO YCTOMYMBOCTU K
3MEeKTPOMarHUTHbIM BO3[AENCTBMAM W MO YPOBHIO M3Ny4aeMblX pagvornomex npubop cooTBeTCTByeT
obopynoBaHuio knacca A no NOCT 51522 (MOK 61326-1).

Mpun6op obnagaeT yny4leHHbIMU N0 CPaBHEHUIO C NPeabIAYLLE cepuelt XxapakTepucTnkaMmu:

—  nuTaHue npubopa OT CeTU MepeMeHHOro Toka HanpsbkeHnem 90...264 B (HoMuHanbHoe
HanpshkeHne 220 B) uvactoton 47...63 T4 unM ceTu MNOCTOSIHHOrO TOKa HanpshKeHusi
20...375 B (HomuHanbHoe HanpsbkeHue 24 B);

—  BbICOKasi NOMEX0YCTONYMBOCTb K 37IEKTPOMAarHUTHbIM BO3AENCTBUAM;

—  yBEnuWYeHHbI CPOK rapaHTuu, rapaHTUiHbIA CPoK obCnyxumBaHusa coctaenseT 5 ner;

—  nOoBbllEHWE YyHMBepcanbHOCTM mnpubopa, no3sonsiollee 6Gonee rMBKo KcnNonb3oBaTh
npnbopbl M YMEHbLUNTL X HOMEHKNATYpy 3a CYET UCMONb30BaHUS:

—  YHMBepcanbHOro BXOAQ;
— BCTPOEHHOTO WCTOYHMKA HampsbkeHnss 24 B Ona nuTaHWs akTUBHbIX [AaTYMKOB,
BbIXOAHbIX aHanorosbix ycTponcTs (LAIT) nnu gpyrmx HM3KoBosbTHbIX Lenen ACY;
—  UCMOnb30BaHWe YCOBEPLUEHCTBOBaHHOW MaTtematudeckon wmogenu [MW[O-perynsatopa u
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aBTOHACTPOMKM.

Mpubopbl BbIMyckaloTca knacca ToyHocTu 0,25; 0,5. Knacc TO4HOCTM 3aBMCMT OT Tuna
NoAKNoYaeMoro BHELLHEro AaTyumka.

Mpnbop un3roTaBnMBaeTCs B Pas3nuyHbiX MoAMdMKaUMAX, OTNMYaOWMXCs Apyr OT Apyra
KOHCTPYKTUBHbIM UCMOSIHEHWEM W TWUMOM BCTPOEHHbBIX BbIXOAHbIX YCTPOMCTB. WHGopmauus o
Moamdmkaummn npubopa 3awmdgpoBaHa B Koge NOfHOro YCroBHOMO 0603HaYeHus:

TPM10 - X. V. XX

|THI1 npubopa J

| KoHCTpykTMBHOE MCnOAHEHHE

| (0O6o3Ha4eHe nepsnyHoro Npeobpasosatens

|T|nr| BCTPOEHHIX BbIXOAHBIX YCTPOACTB I—

KOHCprKTVIBHoe UcnoJsiHeHue:

11 — kopnyc LMTOBOrO KpenneHus ¢ pa3mepamu 96x96x47 MM WM CTeneHbio 3aluTbl CO
CTOpOHbI NepegHen naHenu |P54;

[abapuTHbI YepTex kopnyca npubopa npuseaeH B MNpunoxeHunn A.

Y — yHuBepcanbHble n3amMepuTenbHble BXOAbl.



Tun BCTpoeHHOro BbIXoAHOro ycTpoucTtaa (BY):

O603HavyeHue Tun BbIXOQHOIO 3rieMeHTa TexHuyeckue napameTpbi
Bbixoaa
P KoHTakTbl Tok He 6onee 4 A npu HanpsbkeHUn He Gonee
3NEeKTPOMarHMTHOro pene 250 B (50 I'y)
K OnTtonapa TpaH3ucTopHasi [MocTosiHHBIN TOK He 6onee 400 MA npu
n-p-n-Tuna HanpsbxkeHun He Gonee 60 B
T Bbixog Ans ynpasneHus BbixogHoe HanpspkeHue 4...6 B, NOCTOSIHHbIN TOK
BHELUHUM TBEPAOTENbHBLIM He 6onee 25 VA
pene
C OnTtonapa cuMmnucTopHas Tok He 6onee 50 MA nNpu NepemMeHHOM
HanpsxeHun He 6onee 250 B (50 Iu)
Tok He 6onee 50 MA (Ha kaxayto onTonapy) npu
C3 Tpwv onTonapbl CAMUCTOPHbIE | NepeMeHHOM HanpskeHun He 6onee 250 B
(50 'y
n LIAI «napameTp — TOK» [MocTOsIHHBIN TOK 4...20 MA Ha BHELUHeW Harpyske
He 6onee 1 kOM, HanpsbkeHve nuTanus 12...30 B
Yy LIAIM «napameTp — MocTosiHHOe HanpsxeHue 0...10 B Ha BHeLLHewn

Hanps>XxeHne»

Harpyske He MeHee 2 KOM, HanpsXeHne NuTaHms
16...30B




Mpumep 3anvcy o6o3HaveHns npubopa B AOKYMEHTaUmMmn Apyrovi NpoayKUMK, rae OH MOXeT BbiTb
NPUMEHEH:

U3meputenb MUO-perynatop MUKpONpOLECCOPHbIN OAHOKaHaNbHbIN
TPM10-L11.Y.PK TY 4211-016-46526536-2005

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: TPM10-L11.Y.PK

Mpn 3TOM  uM3roToBNEHMIO M MocTaBke noanexut  uameputens [O-perynstop
MUKPOMNPOLIECCOPHBIA OfHOKaHanbHein TPM10 B kopnyce WMTOBOro KpenmneHusi. Tun BCTPOEHHbIX
BbIXOZHbIX YCTPOWCTB — perne af1eKTpoOMarHUTHoe 1 TPaH3NCTopHas onTonapa.



1 HasHaueHue npubopa

Mameputens MNWO-perynsatop MUKPOMPOLLECCOPHBIN oAHOKaHanbHbin TPM10 coBmMecTHO ¢
nepBuYHbIM nNpeobpas3oBaTeneM (O4aT4yuMKkoM) npegHasHaydeH Ans WU3MEPEHWUs U perynvpoBaHus
TemnepaTtypbl U OpyrMx (puanyeckux napameTpoB, 3HAYEHME KOTOPbIX BHELUHWM OaT4YMKOM MOXET
6bITb NPeobpa3oBaHO B CUrHasbl MOCTOSHHOTO TOKa UMW HaNpPsKeHWs!.

Mpubop MoXeT ucnonb3oBaTbCs ANs  U3MEPEHUS W peryrnvpoBaHusl  TEXHONOrMYeCcKUx
napamMeTpoB B pPa3fNMYHbIX OTPacnsX MNPOMbLIUNIEHHOCTM, B TOM 4YWCMEe MOOKOHTPOIIbHbIX
PocTtexHansopy, a Takke KOMMYHanbHOrO U CenbCKOro XO3AWCTBa.

Mpnbop nNo3sonseT ocyLecTBNSATL creaylowme QyHKUUN:

—  n3vepeHWe TemnepaTtypbl WUNWM ApyrUx U3NYECKUX BeNWYUH (OaBMNEHUsi, BMaXHOCTU,
pacxoga, YPOBHA M T.1.) B OAHOM TOYKE C MOMOLLbIO CTaHAApTHOrO JdaTyuka,
noaKI4aemMoro K yHusepcarnsHoMy Bxoay npubopa;

—  cKopocTHble uamepenmns (0,1 ¢) ¢ ucrnonb3oBaHMEM YHUPULMPOBaHHbIX AATYMKOB TOKa Unn
HanpsKeHus:;

—  perynupoBaHue n3mepsieMon BEMNYMHBI no nponopL1oHanbHO-MHTErpanbsHo-
anddepeHunansHomy (MWL) 3akoHy;

—  oTobpaxeHWe TeKkyllero W3MepeHuss Ha BCTPOEHHOM CBETOAMOOHOM  LdpOBOM
WHANKATOPE;

—  aBTOMaTuyeckoe onpegeneHue koaddpuumeHtos NNI-perynstopa (aBToHacTpouka);

—  dopmMpoBaHne ynpasnsiolero Bo3AencTBUs Ha Bbixoge 1 C MnomoLb0  BbIXOAHOMO
aHanoroBoro curHana (Mpu Ucnonb3oBaHWM B KavyecTBe BLIXOAHOrO YCTpoMcTBa LMdpo-
aHanorosoro npeobpasosatens (LLAM)) nnu wvpoTHo-uMmnynbcHon mogynsiuum (LLUMAM) (npu
MCMOMNb30BaHUN AUCKPETHOrO BbIXOAHOMO YCTPOMCTBA);

— opmupoBaHve Ha Bbixoge 2 gononHWTEnbHOrO - curHana - ynpaeneHus Mo
OBYXMO3VNLMOHHOMY 3aKOHY MUK curHana «Asapus».
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2 TexHun4eckune xapakTepuUCTUKM U YCNOBUSA IKCNnyaTauumm
2.1 TexHM4ecKne xapaKkTepUCTUKK Npubopa

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKK Npubopa npuBeaeHsl B Tabn. 2.1+2.3.

Tabnuua 2.1 — XapaktepucTukm npubopa

HanmeHoBaHue

3HayeHue

1

2

Hanpﬂ)KeHVle nMTaHuAa

— NepemMeHHOro Toka

90...264 B (HomunHaneHoe 220 B),
47...63MNy

— MNOCTOAHHOIO TOKa

20...375 B (HomuHaneHoe 24 B)

MoTpebnsiemast MowHOCTb, BT, He Gonee 5,5
MakcvmanbHO fOMYyCTUMBINA TOK BCTPOEHHOTO UCTOYHMKA 80
nuTanusa, MA
KonnyecTtBo kaHanos 1
Bpewms onpoca Bxoaa (cekyHA, He bonee):
— TEPMOMETPbI CONPOTUBEHUSA 0,8
— TepMoaneKkTpuyeckme npeobpasosaTenu 0,4
— YHUVUMPOBaHHbIE CUrHarnbl MOCTOAHHOIO 0,1

Hanps>XeHusa U Toka




Tabnuua 2.1 — OKOH4YaHue

1 | 2
[Mpegen 0CHOBHOM NpUBEAEHHOW NOrpeLLHOCTU MPU U3MEPEHUN:
— TepMoanekTpu4eckumn npeobpasosartensmu, % 0,5
— TepMOMeTpamMmn COMPOTMBIEHNS
1 YHUDULMPOBAHHBIMY CUrHANamu nocTOAHHOTO +0,25
HanpskeHus 1 Toka, %
CrteneHb 3awmThbl KOpnyca IP54
["abGapuTHble pa3mepbl npubopa: (96x96x47)x1
Macca npubopa, kr, He 6onee 0,5
CpeaHuii cpok cnyx6bl, net 8
Tabnuua 2.2 -Ucnonb3yeMble Ha BXoAe CUrHanbl MOCTOSIHHOrO TOKa U HaNpsKeHus
AvanasoH 3HaueHue eanHMLb! ogsgsn:gﬁ
HaumeHoBaHue o MnagLero paspsaa, o
n3mepeHun, % npuBeaeHHON
en. U3Mm. o
norpewHocTun, %
CurHan nocTosiHHOro HanpsiXeHus
—50...+50 MB | 0...100 0,1;1,0 | +0,25
YHuduumpoBaHHble curdansi no FOCT 26.011-80
0..1B 0...100 0,12 1,0 +0.25
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

MpumeyaHue. MakcManbHO BO3MOXHbIN AnanasoH nHankaumm ot -999 go 9999. MNpu nHamumpye-
MbIX 3Ha4YeHUAX Bblwe 999,9 1 HWxe MuHyc 199,9 LeHa eanHWLbI Mragwero paspsaa pasHa 1.
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Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

3HauyeHue Mpepen
HanmeHoBaHMe J:lwanasczu<> eANHULbI OCHOBHOM
n3MepeHui, °C MnagLuero npuBeaeHHON
paspsaa, °C ? norpelHocT, %
1 2 3 4
TepmomeTpbl conpotusnenunsa no NOCT P 8.625-2006
1nu Tepmonpeo6pasoBaTenu conpoTuenenus no FOCT 6651-94 ¥
Cu 50 (0’=0,00426 °C™) -50...+200 0,1
50M (0:=0,00428 °C™) —200...+200 0,1;1,0
Pt 50 (¢=0,00385 °C™) —200...+850 0,1;1,0
50 (2=0,00391 °C™) —240...+1100 0,1;1,0
Cu 100 (0=0,00426 °C™ —50...+200 0,1
100M (0=0,00428 °C™) —200...+200 0,1;1,0
Pt 100 (0=0,00385 °C™) —200...+850 0,1;1,0
1000 (0=0,00391 °C™) —240...+1100 0,1;1,0 +0.25
Ni 100 (0:=0,00617 °C™) —60...+180 0,1 -
Pt 500 (0:=0,00385 °C™) —200...+850 0,1;1,0
5000 (0:=0,00391 °C™) —250...+1100 0,1;1,0
Cu 500 (0:=0,00426 °C™) —-50...+200 0,1
500M (0:=0,00428 °C™) —200...+200 0,1;1,0
Ni500 (0=0,00617 °C™) —60...+180 0,1
Cu 1000 (0:=0,00426 °C™) -50...+200 0,1
1000M (0=0,00428 °C'1) —200...+200 0,1;1,0
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Ta6bnuua 2.3 — NMpogomxkeHue

1 2 3 4
Pt 1000 (0:=0,00385 °C™) —200...+850 0,1;1,0
10000 (0=0,00391 °C'1) —250...+1100 0,1;1,0 +0,25
Ni 1000 (¢=0,00617 °C™Y) —60...+180 0,1
TepMoanekTpuyeckue npeodpasosatenu no NFOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0
KK (3) —200...+1200 0,1;1,0
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
NN (S) —50...+1750 0,1;1,0 105
70 (R) -50...+1750 0,1;1,0 (+6 2’5) )
TMP (B) +200...+1800 0,1;1,0 -
TBP (A-1) 0...+2500 0,1;1,0
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) —250...+400 0,1;1,0

MpumeyaHus.

1) — TemnepaTypHbIA KOIPDULMEHT TEPMOMETPA CONPOTUBIIEHNS — OTHOLLEHWE Pa3HULbI
COMPOTUBIEHNI AaTunKa, U3MepeHHbIX Npy TemnepaType 100 u 0 °C, k ero ConpoTUBIEHNIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 OKpyrneHHoe A0 NSATOro 3Haka nocne 3ansiTow.
2) —Tlpnu TCelvlnepaType Bbie 999,9 n Hwke MuHyc 199,9 °C ueHa eavHULBI MNagLlero paspsaa
paBHa 1 °

3) — fonyckaeTcs nprMeHeH e HeCTaHAapTU30BaHHOTO Me/JHOTO TEPMOMETPA COMPOTUBINEHUs!

¢ Ro =53 OM o, = 0,00426 °C " 1 ananaszoHom namepenun ot — 50 go +180 °C.

4) — OcHoBHasi NnpuBefeHHas norpeLlHocTb 6e3 KXC.

5) — Mpubopel, paboTatolme ¢ TepmonpeobpasoBaTtensiMu conpotuenenns ¢ HCX no FOCT 6651
npefHasHayeHbl Ansi UCNonb3oBaHusa B ctpaHax CHIC
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2.2 YcnoBwusa akcnnyatauum npubopa

Mo ycTOMYMBOCTM K MeXaHW4YeCKkuMm BO3OEWCTBMSAM MpU 3KCnnyaTaumm npubop cooTBeTCcTBYyeT
rpynne ncnonHenus N2 no FOCT 12997-84.

Mo ycToMYMBOCTM K KNMMAaTUYECKUM BO3AEWCTBMAM NpMW aKcnnyatauum npubop cooTBeTCTBYET
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mpn aTom Npubop akcrnnyaTupyeTcs Npy CrneayoLwmnx yCrnoBusiX:

—  3aKpbiTble B3pbiBo6Ge3onacHble nomelleHns 6e3 arpecCcuMBHbIX NApoB U rasos;

—  TemnepaTypa OKpyxatoLero sosgyxa ot muHyc 20 go +50 °C;

—  BEpXHWI npefen OTHOCMTENbHOW BMAXHOCTUM Bo3gyxa — He Gonee 80 % npu +35°C u
bonee HM3KNX TemnepaTtypax 6e3 kKoHAeHcauuy Bnaru;

—  atMmocdepHoe aasneHune ot 84 o 106,7 kla.

Mpumeyvanne. TpeboBaHWA B YacTUM BHELIHWX BO3AENCTBYIOLMX (aKTOpoB ABMAAOTCA
obs3aTenbHbLIMK, Kak oTHocsALMecs K TpeboBaHunsM 6e30nacHoCTy.
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3 YctponcTBo u paborta npubopa
3.1 MpwHUMN pencTeuA

CTpykTypHas cxema npubopa npueseneHa Ha puc. 3.1.

TPM10 ettt L L L L e LT ’
: Bnok o6paboTkk gaHHbIX :

Bxon 1 YrueepcaneHbiii | | | Undbposoii o> NAA- ' BY1 Buixon 1 e

- -
P i Bxon —‘:-b- bURLTP perynaTtop : K Harpyske 1

Oartumk 1 | N 1

' L BeluMcnuTens Yerponcteo | ! BY2 ‘ Beixon 2 -

: KBapaTHOro CpaBHEHUA || \ K Harpyake 2 =
: KOpHS :

PucyHok 3.1 — CTpyKTypHas cxema npu6opa

Mpubop copepXuT KaHanm YyHMBEpCanbHOro BxoAa AnA  MNOAKIIOYEHWUS  MEepPBUYHOTO
npeobpasoBartens (gatyvka), OmMok 06paboTkym [aHHbIX, 4YeTblpexpa3psifHbil CBETOAMOAHbIV
LU poBOV MHAMKATOP W BbiXxoAHblE ycTponcTea (BY), npeaHasHayeHHble Ana yNpaBneHns BHELLUHWUM
obopyaosaHmem. brnok obpaboTku AaHHbIX BkMoyvaeT B cebs umdpoBoin UNbTP, BbMUCANUTEND
KkBagpaTtHoro kopHsi, MN-perynsartop, ycTponcTso cpaBHeHus. NMN[-perynnpoBaHmne ocyLlecTBnseTcs
nocpeactsom BY1. MNpn Heob6xoanMOCTV AONOMHUTENBHOMO ABYXMO3ULMOHHOTO PErynupoBaHns Unm
ONA OopraHv3auuMn aBapuWHOW CUrHanmsauuu cregyeT WCMofb3oBaTb YCTPOWCTBO CPaBHEHUS U
CBsi3aHHOe C Hum BY2.

13



B 3aBucumoctu ot mopudmkaummn npubopa BY1 mMoxeT ObiTb ANCKPETHOrO UMM aHanoroBoro
TMna, BY2 — tonbko guckpeTtHoro tuna (cm. n. 3.2.5).

BHumanue. B mogudukauum TPM10-X.C3 gns nogkmoveHWs Harpy3ku UCnonb3yroTcs oba
BbIXOAa, NO3TOMY YCTPOWCTBO CPaBHEHUSI HE 3a4€ACTBOBAHO.

3.1.1 UndpoBas cbmnbTpaumsa n Koppekuusi U3aMmepeHumn
3.1.1.1 UudpoBasa bunbTpaymsa namepeHumn

[ina ocnabneHns BMMSHNSA BHELLHWX UMMYJbCHBIX MOMEX Ha 3KCMyaTaunoOHHbIE XapakTepucTUKn
npvbopa B nporpammy ero paboTbl BBeAeHa LmdpoBas punbTpaumsi pesynbTaToB U3MepEHUI.

PunbTpaumsa ocyLlecTBnseTcs B ABa 3Tana.

Ha nepBom a3Ttane dwunbTpauMm wu3 TeKyWMUX W3MEPEHUA BXOAHbIX MNapameTpoB
OTUILTPOBLIBAIOTCA 3HAYEHWS, MMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbl» UMW «BbIGPOCHI».

[ns atoro npu6op BblMMCSAET Pa3HOCTb MeXdy pesynbTatamMu U3MEpEHWUI BXOLHOW BEMUYUHBI,
BbIMOMHEHHbIX B ABYX MOCMEAHMX LMKMax Ofnpoca, M CpaBHMBaET ee C 3aAaHHbIM 3Ha4YeHuem,
HasblBaeMbIiM «nonocoun unbTpa». Ecnu BoluncneHHas pasHOCTb NpeBbilaeT 3adaHHbIN npeden,
TO MPOU3BOAMTCSH MOBTOPHOE W3MEpeHWe, MONyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocbl unbTpa yABamBaeTcs. B cnyyae noaTBepXAEHUS HOBOTO  3HaveHus  UnbTp
nepectpavBaeTca (T.e. mofnoca UNbTPa YMEHbLIAETCH OO WCXOAHOM) Ha HOBOe CTabunbHoe
COCTOSIHME U3MepSIEMOV BENUYMHbI. Takon anroputM rno3BonsieT 3aluTuTb Npubop oT BO3OEeUCTBUSA
€AVHNYHBIX UMMYNbCHBIX M KOMMYTAUMOHHBIX MOMEX, BO3HMKAOWMX Ha Npou3BOACTBE Mpu pabote
cunosoro obopyaoBaHus.

Monoca ¢wunbTpa 3agaeTcs B eAuMHUUAX W3MepsieMoW BenuuuHbl napametpom bl-8 (cm.
npunoxexue B).

CnegyeT vmeTb B BMAY, 4YTO 4YeM MeHbLUe 3HayeHue mnonocbl GunbTpa, Tem nydwe
NOMexo3aLUMLLEHHOCTb U3MEPUTENBbHOrO KaHana, HO MNpu 3TOM (M3-3@ BO3MOXHbIX MOBTOPHbIX
N3MepeHun) Xyxxe peakuus npubopa Ha ObicTpoe hakTuyeckoe M3MEeHeHVWe BXOOHOro napameTpa.
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MoaTtomy npu 3apgaHuy nomnockl unbTpa CrefyeT yYnTbiBaTb MakCUMaribHY0 CKOPOCTb M3MEHEHUS
KOHTPOMMPYEMON BEMWUYMHDBI, a TakKe YCTAHOBIIEHHYIO ANS UCMOMb3yeMOoro Aatynka nepuoanyHocTb
onpoca.

Mpn HeobxogumocTn UNLTP MOXET OblTb OTKMIOYEH YCTAHOBKOW HYNIEBOTO 3Ha4eHUs
napametpa b1-8.

Ha BTOpOM 3Tane ¢hmnbTpaumum ocyLlecTBAsieTCs CriaxusaHue (4emndupoBaHue) curHana ¢
Lenblo YCTPaHEHUS LLIYMOBBIX COCTaBSIOLLMX.

OCHOBHOW XapaKTepUCTUKOWM Crnaxvsatowero GunbTpa SBNSETCS «NOCTOSAHHasi BpeMeHMu
dunbTpa» — MHTEpPBar, B TEYEHNe KOTOPOro M3MEHEHWEe BbIXOAHOro curHana cdunbtpa gocturaet
0,63 OT 3MeHeHnss BXOAHOro curHana.

[MocTosiHHas BpemeHn dunbTpa 3agaeTcs B cekyHaax napametpom b1-9.

CnegyeT NOMHWTb, YTO YyBEMWYEHME 3HAYEHWUS MOCTOSHHOW BpeMeHn dunbTpa ynydwaeT
NOMEXO03aLUMLLEHHOCTb KaHarna U3MepeHus, HO OAHOBPEMEHHO YyBENMYMBAET ero MHEePLMOHHOCTb, T.
e. peakums npubopa Ha BbICTpble M3MEHEHNS BXOAHON BEMUYUHBI 3aMeanseTcs.

Mpn HeobxogumocTM UNbTP MOXeT OblTb OTKMHOYEH YCTaHOBKOW HYNEBOro 3Ha4eHus
napametpa b1-9.

BpemeHHble AnarpamMmmbl paboTbl LMdpoBbIX OUNbTPOB NpeAcTaBreHbl Ha puc. 3.2.
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PucyHok 3.2 — BpemeHHble AaMarpaMmmbl paboTbl uudpoBoro punbTpa:
KOHTponupyemMas tTemnepartypa (a), ounbTpbl OTKINIOYEHbI (6),
BkntoYveH unbTp b1-8 (B), BKNoYeHbl hpunbTpbl b1-8 n b1-9 (r)

3.1.1.2 KoppeKuusi uamepuTernbHOM XapaKTepUCTUKN AaTYNKOB

[ns ycTpaHeHus HayanbHOW MOrpeLHOCTN npeobpas3oBaHUs BXOAHbIX CUrHamoB U
NOrpeLIHOCTEN, BHOCKMMBIX COEAMHUTENbHLIMU NPOBOAAMU, W3MEPEHHble U  OT(UMbTPOBaHHbIE
npubopom 3HayYeHWss MOryT GblTb OTKOPPEKTUPOBaHbI. MOrpeLHOCTN BhISBMSAOTCA NpY NPOBEAEHWUM
METPONOrMYECKNX UCNbITAHUI U YCTPaHAIOTCS NMyTeM BBOAA KOPPEKTUPYHOLMX 3Ha4YeHun. B npubope
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eCTb [iBa TMMa KOppPeKLuun, C MOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBMAATbL CABUI U U3MEHEHWE HaKnoHa
N3MepUTENbHOM XapaKTEPUCTUKN.

CABUAr XapaKTePUCTUKMU OCYLLECTBNSETCH MyTemM npubaBneHns K W3MepeHHOW BenuyvHe
3HayeHus, 3agaHHoro napameTtpom bl-1 (cm. MNpunoxenne B). 3HayeHus caBura xapakTepuCTUKK
AaTyvka 3adaloTcsl B eAMHULAX U3MepeHust pU3nyecKkow BenuYMHbI WM CryxaT Ans KomneHcauuu
MOrpeLUHoOCTeN, BHOCUMBIX — COMPOTUBIIEHUSIMA  MOABOASILLUMX  MPOBOZOB (NP MOAKIOYEHUM
TEPMOMETPOB COMPOTUBIIEHNS MO ABYXNPOBOAHOW CXeMe), a Takke Npu OTKIMOHEHWU y TepMomeTpa
COMPOTMBIEHUS 3Ha4YeHUs Ro.

Mpumep casura namepuTenbHOM XapakTepUCTUKM rpadpnyeckn npeacTaBneH Ha pucyHke 3.3, a.

M3meHeHne HaKNoOHa XapaKTEPUCTUKM OCYLLECTBIAETCA MyTEM YMHOXEHWS U3MepeHHou (M
CKOPPEKTVPOBaHHOW «CABUIOM», €Cf 3Ta KOoppeKkuusi Heobxoauma) BefMuMHbl Ha MOMpaBOYHbIN
KoadpdumLUMeHT B, 3HaYeHne KOToporo 3agaeTcsa napameTpom b1-2.

[aHHbIN BN KOPPEKLMM UCMONb3yeTcs, Kak NpaBurio, AN KOMMeHcauuy norpeLiHocTen cammx
[aTynkoB (Hampumep, MpW OTKMOHEHMW Y TEepMOMETPOB COMPOTMBIEHWA MapameTpa o OT
CTaHOApTHOrO  3HaYeHWsl) WM MOrPeLUHOCTEN, CBSA3aHHbIX C  pa3bpocom  COMPOTUBIEHMUN
LIYHTMPYOLWMX pe3nctopoB (Mpu paboTe ¢ npeobpas3oBaTensmMu, BbIXOAHLIM CUrHAroM KOTOPbIX
ABMSAETCS TOK).

3HauyeHue nonpaBo4vHoro koacduumeHTa B 3agaetcs B 6e3pasmepHbIX eavHULax B AvanasoHe
o1 0,900 Ao 1,100 1 nepen yCTaHOBKOW MOXeT ObITb onpeaeneHo no dpopmyne:

B = Ndrakt / Musm,

roe

B — 3HaYeHne NnonpaBoOYHOro KOIPPULMEHTA, YCTaHaBNMBAEMOro napameTpoMm;
MdbakT — hakTnyeckoe 3Ha4eHne KOHTPONMPYEMOWN BXOAHON BEMNUYUHDI;

Muam — n3amepeHHoe NpMGoPOM 3HaAYEHME TOM XKe BENUUMHBI.

Mprmep M3MeHeHUs HaknoHa M3MepUTenbHOW XapakTepucTuKM rpaduyecku npeacTaBneH Ha
puc. 3.3, 6.
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PucyHok 3.3 — Koppekuusa «caBUr xapakTepucTUKu» (a)
N «HaKIOH XapaKTepucTtukun» (6)

OnpeenuTb  HeOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTE MOXHO, U3MEPUB
MakcuMarbHoe Unu Gruskoe K HeMy 3HauYeHWe napameTpa, rae OTKIOHEHUE HaKIoHa U3MEepUTENbHO
XapaKTepucTMKn Hanbonee 3ameTHO.

BHumaHume. 3aaHne KOpPEKTUPYIOLLIMX 3HAYEHUI, OTNINYAIOLLMXCS OT 3aBOACKUX yCTaHOBOK (b1-
1 = 0.0 u bl-2 = 1.000), nameHsieT cTaHAapTHble METPOSIOTMYECKME XapaKTepUCTUKN npubopa
M JOIMKHO MPOM3BOAUTLCS TOMBKO B TEXHUYECKM OBGOCHOBaHHBLIX Cryyvasix KBanvmuuMpoBaHHbIMU

crieumanucTamu.
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3.1.2 BbluucneHue KBaApaTHOro KOpHA € y4eTOM HacTpoek MacLUTaGVIpOBaHVIﬂ

[ns paboTbl ¢ YHUDWLMPOBAHHLIMU AATYMKAMW, CUTHAM KOTOPbIX MPOMOPLMOHAnNeH KsagpaTy
M3MepsieMON BenuYMHbI (OAaTYMKM pacxoda >KMAKOCTM wnu rasa), B npubopax wucnonb3yetcs
NporpaMMHbI ~ MOAYMNb  BbIMMCIMTENA  KBagpaTHOrO  KOpHA. [na  BKIOYEHMS/BBIKIIOYEHNS
BblYMCIMTENS HEOoOXOAMMO YCTaHOBWUTb COOTBETCTBYKOLLee 3HadyeHue napametpa bl-3 (cm.
[Mpunoxexwve B).

BbluucneHve KBagpaTHOrO KOPHS, C y4eTOM HacTpoeK MacliTabupoBaHus, M nocnepywolias
Bbljaya cuUrHana Ha MHAMKaLuio NPOUCXOANAT No cneaytoLwwen dopmyne:

T=nN+J/5,(Nn,-n,),

(3.2)
roe:
M - 3ajaHHOE MOMb30BaTENEM HWXKHEEe 3Ha4YeHWe rpaHuubl guanasoHa M3MepeHust
(b1-5, b2-5);
M - 3a/laHHOe MOonb30BaTENEM BEPXHEE 3HAYEHWEe rpaHuLbl Auanas3oHa U3MepeHust
(b1-6, b2-6);
Ix - 3Ha4YeHue curHana c gatyuka B OTHocuTenbHbIX eguHmuax ot 0,000 go 1,000.

3.1.3 Pexum ObICTPOro namepeHusi

Mpu Mcnonb3oBaHUM AaTYMKOB C YHUDULMPOBAHHBIM CUrHANOM TOKa WM HanpsiKeHUsi BO3MOXHa
paboTta B pexume «BbICTPOro UsmMepeHusi». Bpemsa namepeHnst 1 peakumm Ha U3MEHeHue BXOLHOro
curHana Toka v HampskeHVss 3TOM Cryyae coctasnsieT He 6onee 0,1 cekyHAbl Ha KaHar.

PexuM GbICTPOrO M3MepeHWsI BKITIOYAETCS M BbIKMIOYAETCS YCTAHOBKOW COOTBETCTBYHLLErO
3HayeHus napameTtpa b0-5 — «Pexum GbICTPOro naMepeHusi».
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3.2 YctponcTBo npubopa
3.2.1 KoHcTpyKkuus npubopa

Mpnbop KOHCTPYKTUBHO BbLIMOSHEH B NIaCTMacCoBOM Kopryce, NpeAHa3HaYeHHOM Ans LUTOBOro
KpenneHusi. 3Ocku3 KOpnycoB C rabapuTHbIMM W YCTAHOBOYHbIMM pa3MepamMu nNpuBedeH B
npunoxexHun A.

Ha nvueBon naHenu pacnonoxeHbl knaBmaTtypa ynpasfeHus npubopom, LMdpoBor NHANKATOP U
cBeTOAMOAbl, Ha 3adHe’d — KNEeMMHWK ANns MOACOEAMHEHWUS] BHELWHUX CBSI3e  [aTYMKOB,
VCMNOMHUTESNbHbIX YCTPOWCTB U Lienen NMTaHus.

[nsa yctaHoBkM Npubopa B WUT B KOMMIEKTE NPUNararoTcs KpenexHble arieMeHThI.

Ha pucyHke 3.4 npuBeaeH BHELLHWIA BUA NULIEBOW NaHenu npubopa.

¥a, 02505 VIMEPHTENL-pEVIATOP BCH (3
K

Oz

o 0 0 0 0 0o
T T Ta X € G2

TPM10 £

PucyHok 3.4 — JluueBasi naHenb npubopa
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Ha nuueBoi naHenu pacnonoXeHbl 3NeMEHTbI YpaBneHus 1 UHAMKaLWK.

YeTblpexpaspagHbil undpoBoit MHAMKATOP, NpPefHasHa4YeHHbI Ansi 0TOOpaXKeHUs 3Ha4YeHuin
M3MepsieMbIX BENUYMH U (PYHKLMOHAmNbHLIX MapameTpoB npubopa.

Bocemb cBETOAMOO0B KPpAacHOro CBEYEHMS CUrHANMU3UPYIOT O PasnuYHbIX pexnmax paboTbl:

— cBetogmoabl «K1l» un «K2» curHanumaupyloT O BKMOYEHWU BbIXOAHbIX ycTpouncts MAL-
perynstopa (Tonbko AnNs BbIXxo4a AUCKPETHOTO TwWna) W YCTPOWCTBA CpaBHEHWUS,
COOTBETCTBEHHO;

- ceetogmoabl  «T», «ty», «tg», «Xp», «Cl» un «C2» 3acsBeynBaloTCs B pexume
MPOrPAMMUPOBAHNE 1 curHanuanpyloT O TOM, Kakom napameTp BbibpaH Ans
pepakTupoBaHus (cm. n. 6.3).

NPOr,
KHonka Ij npegHasHayeHa ans Bxoga B pexum NPOMPAMMUMPOBAHUE, a Takke gns 3anucu
HOBBbIX YCTAHOBIIEHHbIX 3HA4YEHWI B 3HEProHE3aBUCKMYIO NaMATb Npubopa.

A
KHorika E npegHas3HaveHa Ansi BbiGopa NporpaMMupyemMoro napameTpa U yBerMuyeHust ero
3HayeHus1. Mpu %,D,ep)l(aHVll/l KHOMKW CKOPOCTb U3MEHEHWS BO3pacTaeT.

~
Knonka ™. npegHasHadeHa ans BbiGopa NporpamMMMpyeMoro napametpa M YMEHbLUEHUS ero
3HayeHus. MNpu yaepxaHum KHOMKN CKOPOCTb U3MEHEHNs1 Bo3pacTaerT.
3.2.2 BxopgHble ycTpoucTBa
BxopgHoe n3meputensHoe ycTponcTBo B Npubope SBNSETCA YHMBEpCarnbHbIM, T.€. K HEMY MOXHO
nogknioyatb nobble nepBuuYHble NpeobpasoBaTeny (QaTyMkM) M3 MepedYncneHHbIX B Tabnuue 2.2.

Ko BXoay npm6opa MOXHO NOAKNKYNTbL OAHOBPEMEHHO OAUH AaT4UK.
B kavecTtBe gatumkoB MoryT GbITb UCMOMNb30BaHbI:

- TEepPMOMETPbI CONPOTUBNEHNUA;
- npeo6pasoBaTenM TEePMO3NEKTPUYECKNE;
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- aKTUBHbIE npeo6paaoBaTenM C BbIXO4HbIM aHanoroebiM CUrHanomM B BUAE MNOCTOAHHOIO
Hanps>XXeHns unu Toka.

AKTUBHblE npeobpasoBaTenM C BbIXOAHbIM aHanoroBblM CWUrHaNMOM B BWAE MNOCTOSHHOIO
HanpsbkeHus (-50...50 mB, 0..1 B) unu Ttoka (0..5 mA, 0..20 ™A, 4..20 mMA) moryT 6biTb
ncnonb3oBaHbl AN M3MEPEHWs Kak TemnepaTtypbl, Tak W ApYyrux U3nMYeckux BeNWYMH: AaBMeHus,
pacxofa, ypoBHS U T. M.

3.2.2.1 NoaknroyeHne TepMOMETPOB CONPOTUBNEHUSA

Pabota pgaTyvMkoB OCHOBaHa Ha TeMnepaTypHOW 3aBMCMMOCTWU 3IIEKTPUYECKOro COomnpo-
TUBNeHus meTannoB. [aTuMk (U3nyeckn BbINOMHEH B BUAE KaTyLKW W3 TOHKOW MeZHOW unu
NNaTMHOBOW MPOBOMIOKM Ha Kapkace W3 MW30MNSLUMOHHOrO MaTtepuana, 3akM4YeHHOW B 3alLUTHYHO
rMnb3y. TepMoOMeTpbl CONPOTUBIIEHNS XapaKTEPU3YIOTCs ABYMs napameTpamMmu: Ry — conpoTuBneHnem
patumka npy 0°C M o — OTHOWEHMEM pasHUUbl COMPOTUBNEHUM [aTyuka, W3MEPEeHHbIX npu
Temnepatype 100 un 0 °C, k ero conpoTtuBrneHuto, namepeHHomy npu 0 °C (R0O), aeneHHbim Ha 100 °C.

B npubopax ncnonb3yeTcst TpEXNPOBOAHAsH CXema MOAKIM0YEHUS] TEPMOMETPOB CONPOTUBIIEHNS.
K ogHoMy 13 BbIBOAOB TepMope3ncTopa Rt NoacoeauHsiioTCes ABa NPOBOAA, @ TPETUN NOAKMI0YaeTCs K
apyromy BbiBoay R: (pvcyHok 3.5, Hymepaumusi KOHTaKTOB MpuBefdeHa B npunoxeHnn b (pucyHok B.1)).
Takas cxema Mo3BofsieT CKOMMNEHCUPOBAaThL COMPOTUBIIEHNE COEAUHUTENbHBIX NPoBoAOoB. [Mpu aToM
HeobxoauMo cobnioaaTh YCroBMe paBEHCTBA CONPOTUBIEHWI BCEX TPEX NPOBOOB.

Bxom X1 TPM10-Y.LLI11(MO1)

Rt Bxopa X-2
Bxoag X-3

PucyHok 3.5
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TepmoMeTpbl  COMPOTMBIEHUA  MOFYT MOAKM4YaTbCA K nNpubopy C  MUCMONb3OBaHMEM
[OBYXNPOBOAHON FMHUW, HO MPU 3TOM OTCYTCTBYET KOMMEHCauusi Npu U3MEHEHUW COMPOTUBMEHUS
coeanHuTenbHbIX MpoBoAdoB. [loatomy OGyaeT HabnwaaTbCA HeKOTopas 3aBUCUMOCTb MOKa3aHWui
npubopa oT konebaHui TemnepaTypbl NPOBOAOB. B cnyyae ucnonb3oBaHus ABYXNPOBOOAHOW MMHUM
ONs KOMMNeHcauMmn napasvTHOro ConpoTUBIEHNS NMPOBOAOB HeoB6xoaMMO Mpu noarotToBke npubopa k
paboTe BbINOMHUTL AENCTBUS, YKka3aHHbIe B NpunoxeHuu I

3.2.2.2 NoaknioyeHne TepMoaniekKTpMyeckux npeobpasosarenen

TepmoanekTpuyeckuii npeobpasoBaTens (Tepmonapa) COCTOUT U3 ABYX COeANHEHHbIX Ha OQHOM
M3 KOHLIOB MPOBOAHWMKOB, W3rOTOBMEHHbIX W3 MeTannos, o06najalowmx pasHblMKM  TepMo-
anekTpuyecknmun ceorcTBamm. CoeanHeHHble KOHLbI, Ha3blBaemble «paboynm cnaem», onyckawT B
nsmMepsieMyto cpefly, a CcBoOOAHbIE KOHLbl («XONMOAHLIN Chav») Tepmonapbl MOAKMI0YaT KO BXOAY
npubopa (pucyHok 3.6, Hymepauusi KOHTakToB npuBegdeHa B [punoxeHun B (pucyHok B.1)). Ecnn
TemnepaTypbl «paboyero» W «XOMOQHOrO CrnaeB» pasfuyHbl, TO Tepmonapa BbipabaTbiBaeTt
TepmoJ[C, koTopas U NnogaeTcs Ha 3MepuTensb.

Paﬁoqm,? Bxon X-1 TPM10-Y.LL11
cnau\cji Bxon X2
<~ | Bxopg X-3
=<
\ﬂ,aT'-IHK Temnepartypbi

XonogHoro cnas

PucyHok 3.6
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Mockonbky TepMoJAC 3aBMCMT OT pas3HOCTKM TemnepaTtyp ABYX chnaeB TepMonapbl, TO ANS
NoNy4YeHUs KOPPEKTHbIX NoKa3aHui HeOBXOAMMO 3HaTk TEMMEepPaTypy «XONOoAHOro crnas» (ee cBobos-
HbIX KOHLIOB), YTOObI CKOMMEHCMPOBATL €€ B AANbHENLLINX BbIYUCIIEHUSIX.

B npubopax npedycMoTpeHa cxema aBTOMATMYECKOW KOMMeHcauuu Temnepatypbl CBOOOAHbBIX
KOHLOB TepMmonapbl. [atuMk TemnepaTypbl «XOMOLHOTO Crasi»  YCTaHOBMEH pPsiaoM  C
NPUCOEaVNHUTENBHBIM KINEMMHUKOM.

MpumeyaHune. [Ins OTKNOYEHUS KOMMNEHCALUN «XONOLAHOro crnas» Heobxoanmo BBecTu kog 100
(cm. n. 6). KoMmneHcaums «xornogHoro crnasi» 6yoeT BHOBb BKIOYEHa TOSIbKO NMPU M3MEHeHWM kopa
Jaryuka unm HoBOM BKIoYeHUK npubopa.

MoakntoyeHne Tepmonap K npubopy AOMKHO NPOM3BOAWUTLCS C MOMOLLBI — CrieumarnbHbIX
KOMMEHCaLMOHHBIX (TEPMO3NEKTPOAHBIX) NMPOBOAOB, M3rOTOBIIEHHBIX U3 TEX Xe CaMbIX MaTepuanos,
4TO M TepmMonapa, npu 3TOM PEKOMeHAyeTCsi MOMeLLaTb NPOBOAA B 3aLUMTHbIN 3KkpaH (PUCYHOK 3.7).
[onyckaeTca  Takke MCMonb3oBaTb MpoBoja W3  METannoB C  TEPMO3NEKTPUYECKUMU
XapakTepucTukamu, koTopble B AvanasoHe TemnepaTyp 0...100 °C aHanorMyHbl xapakTepucTukam
mMaTepuanoB 3MeKTPOAOB TepMonapbl. Mpyu coeaAMHEHWUN KOMMNEHCALMOHHbLIX NPOBOAOB C TEPMONapoii
1 npnbopomM HeobxoanMo cobnAaTh NONSAPHOCTb.

BHumaHue. [pu HapylweHWU ykasaHHbIX YCMOBUA MOTYT MMETb MEeCTO 3HauuTenbHble
MOrPELLUHOCTY NPU U3MEPEHUN.
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TepMoanekTPoaHLIA
«abens TPM10-Y.LU11
lonoeka paTyvka Bxoa X3

—_— e Bxopg X-2

—_— — 4= — —i— — — X | Bxog X-1
Pabouui
cnai
TepMonaps!

PucyHok 3.7

3.2.2.3 NopknioyeHne AATYMKOB, UMEKLIMX YHUDULMPOBAHHbLIA BbIXOAHOW CUrHanm Toka
WNU HanpskeHUs

MHorve  gaTyMkm  pasnuyHbiX  U3NYECKMX  BENWYMH  OCHALLEeHbl  HOPMUPYOLLMMM
namepuTenbHbiMM  npeobpasoBaTtensmu. Hopmwupylowme npeobpasosatenn  TpaHCOPMUPYIOT
CcurHanbel ¢ NepBUYHbIX NpeobpasoBaTenei (Tepmonap, TEPMOMETPOB COMPOTUBIIEHUS], MAHOMETPOB,
pacxoaoMepoB M Ap.) B YHUWLMPOBAHHBINA CUrHan NoCTOSHHOrO Toka. BennymHa aToro Toka nexwvT B
cnepyowmx guanasoHax: oT 0 go 5, ot 0 go 20, ot 4 go 20 MA. [InanasoH BbIXOQHOroO TOKa
HOpMUpYyoLLEro Npeobpa3soBaTens NPoNopLUMOHaneH 3Ha4YeHNo U3NYECKON BENUYMHBI, N3MEePSeMOoi
[aTyMKoM, WM COOTBETCTBYeT paboyemy AumanasoHy AaTyuka, yKasaHHOMY B €ro TeXHUYECKUX
xapaktepuctukax. B cBAsu ¢ Tem, 4TO npubop u3MepsieT TOMbKO BXOAHOE HampsiKeHue, npu
NOAKIOYEHNN AaTUYMKOB MOCTOSIHHOMO TOKa HeOOXOAMMO WMCMONb30BaThb BXOASLLEE B KOMMNEKTauuo
HarpysouHoe conpoTtusneHne RH=50,000+0,025 Om (cm. pucyHok 3.8 u lMNpunoxexue b).
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248 | TPM10-Y.LU11

+24 B

1 Bxop X-1
Bxop X-2
& Bxop X-3

RH

PucyHok 3.8

[Mpn HeobxoauMMOCTM MUTaHUs HOpPMUPYKOLLMX npeobpas3oBaTenen, WMCMONb3YOLWUX BHELUHUE
VCTOYHVKM NMUTAHUSI NMOCTOSIHHOTO TOKa, MOXET MPUMEHATbLCS BCTPOEHHbIN B Npubop ranbBaHW4ecKu
M305IMPOBaHHbIN OT NUTAOLLEN CETU U N3MepUTENbHOM YacTu npnbopa NCTOoYHKK 24 B.

MpumeyaHue. MakcumanbHasi Harpy3odHasi CMOCOGHOCTb BCTPOEHHOTO WCTOYHMKA MUTaHus!
cocTaBnsieT 80 MA.

Cxema nofknioyeHnst K npubopy UCTOYHMKA YHUBEPCASIbHOrO CUrHana nocTOSHHOIO HanpshKeHUst
npvBeaeHa B npunoxexHun b (cm. pucyHok b.12).
3.2.3 NA-perynaTop

3.2.3.1 O6wue cBegeHus

MWA-perynupoBaHne aBnsetcs Haumbonee TOYHBIM U 3PEKTMBHLIM METOAOM MOAAEpPXaHWs
KOHTPONMMPYEMOWN BenuuMHbl Ha 3adaHHOM ypoBHe. Ha pucyHke 3.9 npuBefeHa dyHKUMOHanNbHas
cxema MNO-perynaTopa.

OcHoBHOe Ha3HayeHue perynstopa — hopmypoBaHWe ynpasnsiowero curdana Y, sagatoLlero
BbIXOAHYIO MOLLUHOCTb MCMOMHUTENbHOro mexaHuama (MIM) u HanpaBneHHOro Ha yMeHblueHue
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paccornacoBaHus E nnv oTKNoHeHus TekyLlero 3HadeHust perynmpyemon BenuumHbl T OT BENUYMHBI
yctaBku TycT. B onepaTopHoii chopme chopmyna MN[-perynatopa BuIrMsSauT cneayowmym obpasom:

Y= Eﬁ(n +p T)

Kak cnegyet n3 dpopmynel, NMNO-perynatop COCTOUT 13 TPEX OCHOBHbIX YacTew: NponopuuoHanbs-
Hom Kn, nHterpansHoi 1/pxTu n guddepeHuymansHom pxTp.

O6bekT

nm

PucyHok 3.9 — ®yHkumoHanbHasa cxema NMNA-perynatopa
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Ha npaktuke, Ana ¢oOpMyMpoBaHWs UMQPOBLIX PErynaTopoB MCMOMb3YIOTCA Pa3HOCTHblE
dopmynbl, no3sonsiolme paboratb He C HENPEPbIBHLIM BO BPEMEHN CUTHANOM, @ C KBAaHTOBAHHbLIM
no BpemeHun. Takum obpasom, AN pacyeTa ynpasnsioLero curHana Ha Bbixoge umdposoro M-
perynsTopa ucnonb3yeTtcsa dopmyna:

| 1 & AFE;
Y= X_ Ei+— Z EFAIH:]M-’-T;(.N—
'\p Tu i=0 H3IM |
roe:
Xp —nonoca nponopuuoHansHoOCTK;
Ei — paccornacoBaHue unu pasHOCTb MexXZy YCTaBkoW TyCcT M TeKylMM 3HadyeHuem
M3MEepPEHHON BENUYNHBI Tj;

Tn — AnddepeHumanbHas NoCTOsSHHAS;
AEi — pasHocTb Mexay AByMS COCEAHUMI paccornacoBaHnamu E; n Ey;
Atyou— BpEMSA MEXAY ABYMA COCEAHNMU n3MepeHnamm T, n Ty,
Tn — WHTerpanbHasi NOCTOsIHHas;
n
2 E
i=0  — HakonmneHHas B i-1 MOMEHT BPEMEHN CyMMa paccornacoBaHui (MHTerpanbHas cymma).

MponopuvroHarnbHas cocTaBnsioLLas 3aBUCUT OT paccornacoBaHusi E; u oTBevaeT 3a peakumio Ha
MFHOBEHHYH0 OLLUMGKY perynupoBaHusl.

n
2 E, Aty
MHTeraJ‘IbHaﬂ COCTaBndAoWasa cogepXxuT B cebe HaKOMJIeHHYO 0LIJVI6Ky perynmpoBaHuna i=0

1 No3BONSET A0OUTLCA MaKCUMarbHON CKOPOCTU OOCTUMXEHUA YCTaBKN.
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OunddepeHumanbHas cocTaBnsiiollasi 3aBUCMT OT CKOPOCTM W3MEHEHWS1 paccornacoBaHus
AEi/At1am 1 no3BonseT ynyuwnTb Ka4eCTBO NEPEXOAHOro npouecca.

Bpems Mexagy cocegHumu uamepeHusmu Atuam onpeaensietca BpeMEHeM Oonpoca OAHOro
KaHana uMepeHusi.

3.2.3.2 NapameTpbl HACTPOMKK perynsaTopa

Ons adpchekTmBHON paboTbl HEOBXOAMMO AN KOHKPETHOro oGbekTa ynpasfeHus nopobpaTb

koadpduumenTtol MNIO-perynatopa: Xp, T1 1 TA. 3TO BO3MOXHO cAenaTtb BPYYHYIO (CM. NMpunoxeHue
M) nnu ncnonbsoBaTb aBTOHACTPONKY (CM . npunoxeHue X).

BHumaHme. B HekoTopbix cnydasix [W[-perynupoBaHne sBRsieTC W3ObITOYHbIM UK

HegonycTuMmbIM. B Takmx cnyyasx BbicTaBumB koadpduumeHT T, =0 unn T, = 0 MOXHO MNONyYUTb
cootseTcTBeHHO M- nnu MN-perynaTop.

Ona copmupoBaHusi KoppekTHoro ynpasnsiowero curHana [WO-perynstopa Heobxogumo
3agatb TUM MWCMOSIHUTENbHOIO YCTPOWCTBA: HarpeBaTenb WM XonoaunbHuk (napametp Al-4).
HarpeBaTtenem ycrnoBHO Ha3bIBalOT YCTPOWCTBO, MPU BKITIOYEHUN KOTOPOro YBENUYMBAETCS 3HaYeHue
n3MepsieMoro napametpa. XONOoAUIbHUKOM Ha3blBalT YCTPOWCTBO, MPW BKMHOYEHUM KOTOPOro
YMEHbLUAETCs 3HaYeHne M3MepsIeMoro napamMeTpa.

Bup ynpaBnsioLlero curHana Ha BbiIXoAe npubopa 3aBuUCUT OT TUNa BbIXOOHOrO YCTPOMCTBA (CM.
n. 3.2.5). Mpubop BbigaeT NbO ynpaBnsloLWMIA CUrHAN B BUAE MOCTOSIHHOrO TOKa MMM HanpsiKeHWs
(ans ananoroBbix BY), nu6o B Buge WWM-curHana (aons guckpeTHbix BY). Ha pwucyHke 3.10
npeacTaBneHbl BUAbl yNPaBnsioLLMX CUrHANoB Ans aHanoroBoro v AUCKPEeTHOro BbIXOAO0B.
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a) NameHeHue
TemnepaTypbl obbekTa

6) CurHan Ha Bbixoae
perynsatopa

B) CurHan Ha aHanorosomM
BbIXxoge Tuna U

r) CurHan Ha OUCKPeTHOM
Orknl—1_1 | » Bbixoge Tuna P

PucyHok 3.10 — NMpuHuun ynpaBneHus B pexume «Harpesatenb»
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B oTnuume oT aHanoroBoro BbIXOA4A, Y KOTOPOro BbIXOAHOW CUIHaM HemnpepbiBEH BO BPEMEHMU,
BbIXOAHOW curHan guckpeTHoro BY npeobpa3syeTcsi B nocrnegoBaTenbHOCTb MMMNyrbcoB (puc. 3.12)
cornacHo crniegytoulen chopmyrne:

y

Ten o058
roe:
D - anuTenbHOCTb MMNynbCa, [C]
Tecn — nepuoa cnegoBaHNs UMMYNbCOB, [C]
Y - curHan Ha Bbixoge MU-perynsatopa, [%)].
XA D
KA
BK [y
I
I
I
I
| t
Otkn—t — L
Ten

PucyHok 3.11

Mepuvon cnepgoBaHust MMMYNbCOB Tep 3aBUCMT OT NapameTpoB MNyckoBoro o6opynoBaHus
UCMONMHUTENBHOrO MexaHusMa u 3agaetcs napameTpom Al-5. Manoe 3HayeHue Tcp npuBoAMT
K4acTbiM KOMMYyTauusiM W GbICTPDOMY W3HOCY CUIMOBbIX KOHTakToB, a 0orbluoe 3HaveHue —
K YXyALLEHUIO KayecTBa perynmpoBaHus.
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B 3aBncumocTn OT BCTPOEHHOro AuckpeTHoro BY, HeobxoaMMO YCTaHOBWUTb MUHMMAarbHYHO
anutensHocTb nMmnynsca LM, koTopas 3agaetcsa napameTtpom Al-8.

0Ons  ucknmioYeHus M3NUWHKMX cpabaTbiBaHUA  perynaTopa npyv  HebOonbLIOM  3HaYeHWUU
paccornacoBaHns Ei Ans BbluMCNeHMS 3HayYeHWn Yi ncnomnb3yeTcs YTOYHEHHOe 3HayeHue Ep,
BbIYMCIIEHHOE B COOTBETCTBUM C YCIIOBUSIMM:

— ecnm |Ei| < Xd, To Ep = 0;
— ecnu Ei> Xd, To Ep = Ei — Xd;
— ecnn Ei <—Xd, 10 Ep = Ei + Xd,

roe Xd — 30Ha 4YyBCTBUTENBHOCTU (PUCYHOK 3.12).
30Ha HeYyBCTBUTENbLHOCTY 3agaeTcs napameTpom Al-2.

Y

XonoaunbHUK HarpesaTtens

0

ym

X
Xd Xd
PucyHok 3.12

B clnyvae TEXHONOrM4yeckon HeO6XO,CWIMOCTVI OrpaHU4YnTb  MakCUMalsnbHYHO  MOLLHOCTb
NCNONHUTENTIbHOIo  MexaHuama B an60pe nMmeeTca BO3MOXHOCTb OrpaHu4yeHusa BbIXOOHOro
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ynpaBensiowero Bosaenctens. Hanpumep, ecnm Heo6xoaumo, 4Tobbl MowHocTe IM He npeBbiwana
80 %, To HEO6XOAMMO BbICTABUTb COOTBETCTBYHOLLEE 3HAaYeHNe B napameTpe Al-3 (puc. 3.13).

A
YBI:IX, %

100 ~=———— e e e e -7

-~
YOFP I

Y~

PucyHok 3.13

BHumaHume. lNMepen HacTpovikon perynsitopa Heobxoaumo 3agaTeb nepwog WWMa (napametp
A1-5, pexxum paboTbl perynsTtopa (napametp Al-6) n MMHMManNbHY ANUTENbHOCTL umnynsca LWAM
(napameTtp A1-8))

Ecnu nocne aBTOMaTM4ecKOM WM PYYHOM HACTPOMKM MepexofHas XapakTepuctuka obbekTa
oTnM4aeTcs OT maeanbHoON, HeobxoaMMO OTKOPPEKTMPOBaTh 3afdaHHble MapamMeTpbl perynupoBaHust
CornacHo pucyHky 3.14.
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Xp Tn ™
T,°Ch CRNMALIKOM T,°CA CRULLIKOM T,°Ck CRMLLKOM
mano mano
WaeanbHo W
jgeankLHO
- L WpeansHo
/ /7 S i
Yerasya ;- —— —. , Yoraska 5 ——— — ., YcTaska - ==
/ N / N e,
! Xp / o ™ Tu'
CIMHLLIKOM CRMLWKOM CNMLIKOM
BenuKko t .- Benuko ¢ d

a) Nonoca nponopUWOHaNLHOCTKH

3.2.4 YcTpoMCTBO CpaBHEHUs

YCTPOWUCTBO CpaBHEHUsI

6) Bpems WHTErpMpoBaHWA

PucyHok 3.14

npegHasHayeHo  Ans

[ABYXMO3ULMOHHOIO  PErynnpoBaHus

CUrHanu3aLmy O BXOMEe U1 BbIXOAE 3a YCTAHOBIEHHbIE Npeernbl N3MepSeMOoil BENNYNHBI.
YCTPONCTBO CpaBHeHUst paBoTaeT Mo OAHOMY M3 MPEACTaBMEHHbIX Ha pucyHke 3.15 Tunos

JTOTUKN.
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B) Bpema gudrdpepeHumpoBaHua
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1
1
1
' 1
CocToRHue 1
1
pene: \

1

Twn norukun 1 Bkn.

|
|

I
Bbikn. ;
I
Twvn noruku 2 Bxn.— :
|

vy~

Bobikn.

Tvn norukun 3 Bkn.+— l—

t
Bbikn. -

Twn noruku 4 B K.

BbIKn.

PucyHok 3.15
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— TN norukmu 1 (NpsAMoW rmcTepesnc) NpYMEHseTcs B Cryyae ucnonb3oBaHunsa npubopa ans
ynpaBrnieHus paboton HarpesaTtens (Hanpumep, TOHa).
lMp 3TOM BbLIXOAHOE YCTPOWCTBO, MOAKIIOYEHHOE K  YCTPOWCTBY  CpaBHEHWS,
nepBoHavanbHO BKMOYaeTcs nNpu 3HaveHnsax T < C1, swikmtoyaeTtcs npu T > C2 n BHOBb
Bkntoyaetcss npu T < C1, ocyLiecTBnsis TeM CamblM [ABYXMO3WULMOHHOE perynvpoBaHune
B npegenax (C2 — C1);

—  TAN noruku 2 (obpaTHbIi rMCTEepesnc) NpUMEHsieTcsl B Criyyae MCnonb3oBaHus npubopa
ONs ynpaeneHusa paboTon oxnaautens (Hanpumep, BEHTUNSTOpPA).
Mpn aTOM BbIXOAHOE YCTPOWCTBO MEPBOHAYanNbHO BKMKOYaETCs Npu 3HaveHuax T > C2,
a Bblkntovaetca npu T < C1;

— tn norukn 3 ([M-obpasHasi) npuMeHsieTcs npu  WCMOMb3oBaHWKM npubopa Ans
CUrHanu3aummn o BXoe KOHTPONVPYeMOW BENMYNHbI B 3afaHHbIE rPaHULibI.
[Mpun 3TOM BbIXOAHOE YCTPOMCTBO BKMtoYaeTesa npyu C1 < T < C2;

— Tn norukn 4 (U-obpasHasd) npuMeHsieTCd nNpu  uUcnomnb3oBaHuuM npubopa Ans
CUrHanu3aumm o BbIXofe KOHTPONMPYEMOW BeNMYUHbI 3a 3aA4aHHble rpaHnLbl.
Mpun 3TOM BbIXOAHOE YCTPOMCTBO BKItovaeTca npu T >C2u T < C1.

3apaHve yctaBok ycTpouctBa cpaBHeHuss Cl n C2 npoBogutcs Mpu NporpaMMUpoOBaHUM
napameTpoB perynmpoBaHus npubopa (cm. n. 6.2).

3.2.5 BbixogHble ycTpoucTBa

BbIXxogHble ycTponcTBa npeAHasHavyeHbl Ans nepefadn BbIXOOHOMO YNpaBnsioLero curHana Ha
UCNOMNHUTENbHbIE MEXaHN3MBbI.

Cxembl nogknioyeHns BY npuseaeHsl B npunoxenun b.

BY moryT 6bITb ABYX TUMOB: ANCKPETHbIE N aHAmNoroBbIe.

BHumaHue. BHe 3aBucumMocTM OT Tuna, nwbOe BbLIXOOHOE YCTPOWUCTBO ranbBaHUYeCcKu
M30NMPOBaHO OT U3MepuTenbHOro 6roka (3a ucknioyeHrem Beixoga T).
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OuckpeTtHoe BY — anekTpomarHutHoe pene, TpaH3WCTOpPHasi onTornapa, ONTOCUMUCTOp —
ucnonb3yeTcst Ans yrpasBneHus (BKIIOYEHWS/BBIKNIOYEHUS) Harpy3ko nMbo HENoCpeacTBEHHO, NGO
Yepes Gonee MoOLUHblE YMpaBrsoOWME 3MEMEHTHI, TakMe Kak MyckaTenu, TBEPLAOTENbHble pere,
TUPUCTOPbI UM CUMUCTOPBI.

—  OnekTpomarHuTHoe pene (Bbixog P) npegHasHaueHo Ans KOMMyTauuMu CUMOBbIX Lienen
HanpsikeHveM He 6onee 250 B n pabounm TokoM He Gonee 4 A.

—  TpaH3auctopHasa ontonapa (Bbixoa K) npumeHsieTcs, Kak npaswuno, Ans ynpasneHus
HW3KOBOSbTHBIM pere (He bonee 60 B npu Toke He 6onee 400 MA). Bo nsbexanne Bbixoaa
M3 CTpos TpaH3ucTopa W3-3a GOMbLIOro TOKa CaMOWMHAYKUMM napannenbHo obMoTke
BHELUHEero pene Heobxoaunmo yctaHasnueath anog VD1 (cMm. puc. b.2).

—  TpaH3ucTopHbIN KntoY (Bbixop, T) NpegHasHayveH Ans NpsiMoro NoAgKMoYeHns K npubopy B
KavecTBe Harpysku TBepAoTenbHOro pene (BbIXogHoe HanpsikeHue 4...6 B, NOCTOSAHHbIN TOK
He 6onee 25 MA).

BHumaHue. MakcumanbHas AnvHa coeauHUTENbHOro kabens mexay npubopom € BbIXOAOM
T v TBepAOTENbHBLIM pene He JOoMKHa NpesblwaTth 3 M.

— Ontocumuctop (Bbixoa C) uMeeT BHYTPEHHIOI CXeMy mnepexoja u4epes HOMb U
BKIOYaETCHA B LieNb yNpaBreHus MOLLHOrO CYMMUCTOpa UMW napbl BCTPEYHO-NaparnnenbHo
BKITIOYEHHbIX TUPUCTOPOB Yepe3 orpaHuumBalowmm pesnctop R1 (cm. pucyHok B.3).
BenuunHa conpoTvBneHus pesuctopa oOnpeAensieT TOK YNpaBreHus cumucTopa.
Harpy3oyHas cnocobHocTb BbixoAa — Tok He 6onee 50 MA Npu NepeMeHHOM HanpsKeHWK
He Oonee 250 B. [ns npepoTBpalleHusi NpoGosi TUPUCTOPOB W3-3a BbICOKOBOMbTHBLIX
CKaYKOB HanpsikeHWs B CETU K UX BbiIBOJAM PEKOMEHAYEeTCS MOoAKmoyaTh (MUNLTPYIOLLYIO
RC uenouky (R2C1).

—  Tpwu ontocummuctopa (Bbixog C3) no pabouvm napameTrpam aHanoruyHbl Bbixogy C u
npegHasHaveHbl Ans ynpasrneHust TpexdasHol Harpyskon (cMm. pucyHok b.5).
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AHnanoroBoe BY npepacrtaBnsieT coboi Ludpo-aHanoroBbii npeocbpasoBaTenb, NO3BONSALLNN
(hopMUPOBaTb aHAMOroBLIV CUrHaN NOCTOAHHOTO TOKa UMW HanpsKeHUs.

®dopmMupoBaTenb TOKoBoro curHana (Bbixog W) npeobpasyeT BbixogHoe 3Hadenue MUNO-
perynsaTopa B TOKOBbIN curHan 4...20 MA Ha akTUBHOW Harpyske RH (cM. pyucyHok 3.16).

TPM10-Y.LL11 I

Boixog X-1 +Un

UAN 1 BeixogX-2 |—&
4...20mA | | Beixog X-3 {— _+—w&
] RH  -Un

PucyHok 3.16

Ons paboTbl BY Heo6xoanMO MCMOMb3oBaTh BHELUHWA MCTOYHWK MUTaHWSA MOCTOSIHHOTO TOKa.
ConpoTuBneHne HarpyskM RH 3aBUCMT OT HamnpshkeHust UCTOYHWMKa nutanus Un u BbibupaeTtca n3
rpacpuka (cm. pucyHok 3.17). B Tom cniydae, ecnv Ans uaMepeHus TOKOBOrO CUrHama Ucnonb3yeTtcs
N3MepUTENbHBIA LWYHT RM M €ero HOMMHAN MeHbllue HeoGXOAMMOro COMPOTUBMEHWUS Harpysku, TO
ucnonb3yetcsd O00aBOYHbIN  OrpaHMYMBalOWMN  pe3uctop Rorp, CconNpoTvBNEHME KOTOPOro
BbIYVCIAETCS U3 COOTHOLLUEHWS:

Rorp = RH — Ru

TunoBble cooTHoweHus: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Rx = 100 Om,

Rorp = 620 Owm).

BHumaHume. 1) HanpspkeHue nctovHunka nutanus LIAM He gomkHo 6biTb 6onee 30 B. B kayecTBe
BHELUHEro WMCTOMHMKA NUTaHWS MOXEeT OblTb MCMONb30BaH BCTPOEHHbIN B NpuOOP MCTOYHMK 24 B.
2) [onyckaeTcsa mMpuvMEHeHMe pesuctopa C BENUYMHOW COMPOTUBIIEHWS, OTMMYaloLWencs OoT
paccyuTaHHol! He 6onee Yyem Ha £ 10%.
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10 20 30

PucyHok 3.17- Fpacdmk 3aBucumoctn RuH(Un)

®dopmMupoBaTenb CUrHana NoCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHune Ha
Boixoge [MW[-perynatopa B curHan HanpsbkeHust 0...10 B. ConpoTuBneHue Harpyskm RH,
nogknovaemon k LIAT, gomkHo ObiTb B AnanasoHe ot 2 go 10 kOm.

[nsa nuTaHus BbIxoda BO3MOXHO MCMONb30BaHWe BCTPOEHHOTO UCTOYHUKA NuTaHust 24 B.

BHumaHue. HanpsxeHue nctouyHuka nutandmsa LIAM He gomkHo npesbiwats 30 B.
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4 Mepbl 6e3onacHoOCTH

Mo cnocoby 3awwmTbl OT NOPAKEHUS ANEKTPUYECKMM TOKOM NpubBop cooTBeTCTBYET knaccy 0 no
OCT 12.2.007.0-75.

Mpu skcnnyataumu, TexHWYeckom obCnyXMBaHMM W MNoBepke HeobxoaMmo cobnogatb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun akcnnyaTaumu 3MeKTPOYCTAaHOBOK MNoTpebutenen» u
«[lMpaBun oxpaHbl Tpyaa Npu aKcnnyaTauum afIeKTpoyCTaHOBOK NOTpebutenen».

Ha OTKpbITbIX KOHTaKkTax KneMMHuWka npubopa Mpu 3KCnfyaTauuum NpUCYTCTBYET HanpshkeHue
BenuunHon o 370 B, onacHoe gns yenoBeyeckon xum3Hu. Jliobble nogkntoueHns kK npubopy n paboTbl
MO ero TEXHNYECKOMY OBCNY>KMBaHWIO NPOU3BOASATCS TOMBKO NPU OTKIKOYEHHOM NUTaHuK npudopa.

He ponyckaetcsa nonagaHue BRarm Ha KOHTAKTbl BbIXOQHOMO pasbeMa W BHYTPEHHUE
aneKTpoanemMeHTbl npubopa. 3anpeljaetca ucnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
cofepxaHveM B aTMocdepe KUCHOT, Lenoyen, Macen u T. n.

MogkntoyeHue, perynupoBka K TexobcnyxkvBaHue npubopa [OMKHbI NMPOU3BOAUTLCS TOJBKO
KBanNMULMPOBaHHbLIMK CeLmannucTaMm, N3y4mBLLIMMW HACTOsILLIEE PYKOBOACTBO MO 3KCnyaTaLuun.

BHumaHue. B cBA3N C HanmmMyMem Ha KNEMMHWKE OMacHOro AfS >XU3HU HanpshkeHus I'IpVI60p
OOMKeH YyCTaHaBnMBaTbCA B WWUTaxX YynpaBneHusa, AOO0CTYMHbIX TOJIbKO KBaﬂI/I(*)I/ILWIpOBaHHbIM
cneunanucTam.
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5 MoHTax npubopa Ha 06beKTe U1 NoAroToBKa K paboTe
5.1 MoHTax npmnbopa

1) MoaroToBUTb Ha LIMTE ynpaBfieHUss MeCcTO [Ans YCTaHOBKM npubopa B COOTBETCTBUM

C nNpunoxeHunem A.
2) YcTaHoBWTbL NpubOp Ha LWWTE yrpaBreHusl, UCMOMb3ys Ofsl €r0 KPenneHUsi MOHTaXHble

ANeMeHTbl, BXogdAlwne B KOMMNIEKT NOCTaBKU np|/|60pa.
3) BcTraButb an60p B creuuanbHO MOAroTOBMEHHOE OTBEPCTUME Ha NULEBOW NaHenwu wuta

(cm. npunoxeHue A n pucyHok 5.1).

a)

PucyHok 5.1 — YcTtaHOBKa npubopa

4) BcTaBuTb huKcaToOpbl 13 KOMMMEKTa NOCTaBKM B OTBEPCTUS Ha GOKOBbLIX CTeHKax npubopa

(cm. pucyHok 5.1).
5) 3aBepHyTb BUHTbI M4 x 35 13 komnnekTa nocTaBku B OTBEPCTUAX Kaxaoro dmkcatopa Tak,
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4YTOObI NPMBOP ObIN MOTHO NPWXAT K NIMLEBOW NaHENu WwuTa.
5.2 MoHTaX BHELWHNX CBA3en
5.2.1 O6wue TpeboBaHMA

Mpu MmoHTaxe pekomeHayeTcst cobnoaaTh criegyrolme TpeboBaHus.

1) MNopkntoyeHne npubopa cnegyeT Npou3BOAUTL K ceTeBoMy duaepy 220 B 50 My wnn
WUCTOYHMKY MOCTOSIHHOrO Toka +24 B, He CBsi3aHHbIM HENOCPEACTBEHHO C MNUTaHMEM MOLLHOMo
cunoBoro obopynoBaHusl. Bo BHeLLHeN Lenu pekoMeHOyeTcs YCTAHOBWTb BbIKIOYATENb MUTaHUS,
obecneyrBaloLLMin OTKNIOYEHNE NMpUbopa OT CeTy 1 NNaBkue NpeaoxpaHuTenu Ha Tok 0,5 A.

2) CxeMbl MNOAKMIOYEHUs [ATYMKOB K npubopam pasnuuHbix MoaudvKauui npvBedeHbl B
MpunoxeHumn B. MNapameTpbl NMHUM coeanHeHUs Npubopa ¢ 4aTYMKOM NpuBedeHbl B Tabnuue 5.1.

Ta6nuua 5.1 — MapameTpbl NIMHUM CBA3M NpUBopa ¢ AaTYMKaMmn

Tun paTymka OnuHa ConpotuBneHue WcnonHeHne nuHumn
TNIMHUNA, M, nuHUK, Om,
He Gonee He Gonee
TepMomeTp conpoTUBIEHNS 100 15,0 Tpean)osonHaﬂ, nposoza
paBHOW AVHbI Y CEYEHUS
Tepmonapa 20 100 TepMOSJ'leKTpO,D,HbIVVI Kabenb
(koMNeHcaLMOHHbIN)
YHUPULMPOBAHHbINA CUrHan 100 100 [ByxnposoaHas
NOCTOSIHHOIO TOKa
YHUPUUMPOBAHHbIN cUrHan 100 50 [8yxnposoaHas

Hanpsa>XXeHna NoCTOAHHOIo ToKa
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3) BcTpoeHHbIi B Mpubop WCTOYHWMK MOCTOSIHHOrO  HanpsbkeHust 24,0+2,4 B cnegyet
MCMnonb30BaTb ANS NUTaHWUS akTUBHbIX JAaTYMKOB C aHAroroBbiM BbIXOAOM UMW aHanoroBbIX BbIXOOO0B
npubopa (n. 3.2.5).

BHumaHue. He AonyckaeTcda nogkrntovYeHne K BCTPOEeHHOMY B I'Ipl/l60p NCTOYHUKY HanpsaXeHua
24 B OAHOBpPEMEHHO aHanoroBblX BXO040B 1 BbIXOO0B.

5.2.2 YKa3aHusi N0 MOHTaxXy

PekomeHgaumy no opraHnsaunym MoHTaxa crnegyroLumve.

MoarotoBuTb Kabenu Ans coeiMHeHus npubopa ¢ AaTYMKOM, a Takke C MCTOYHUKOM MUTaHus
nepemeHHoro Toka 220 B 50 'y nnn +24 B NOCTOSIHHOrO ToKa.

Onsa obecneyeHns HaOEXHOCTU INEKTPUYECKUX COEOQMHEHUA PEKOMEHOYETCS MCMonb3oBaTb
Kkabenu MegHble MHOTOXWIbHbIE, KOHLbl KOTOPbIX Mepes MOAKMIYEHUEM criegyeT TuaTenbHo
3a4NCTUTbL M 06NYANTE. 3a4ncTKy xun kabenen HeO6XOAMMO BbIMOSHATL C T