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HacToswmin OOKYMEHT SBNSETCA penpe3eHTaTUBHbIM BapuaHTOM PyKOBOACTBa Mo
akcnnyatauum TPM12, wnaoeHTUYHbIM MO COAEPXaHMIO 3JTarioHy pPyKOBOACTBa MO
akcnnyaTtauum KYB®. 421210.002 PJ, npowepwemy cepTudUKauuio B KOMMNEKTe C
npubopom B PeepanbHOM areHTCTBe NO TEXHMYECKOMY PerynupoBaHUIO U METPOJIOTUM.




BBepeHune

HacTtoswee PykoBoAcTBO MO 9KCMnyaTauuu  npefHasHayeHo  AnNs  O3HAKOMMEHWS
obcnyxuBarolwero nepcoHana ¢ yCTpOMNCTBOM, MPUHLMMOM AEWCTBUS, KOHCTPYKUMEW, TeXHUYEeCKown
akcnnyatauuenr un  obecnyxusaHvem  usmeputenss  [MW[O-perynsitopa  MUKPOMPOLLECCOPHOro
ofHokaHanbHoro TPM12 c yHuBepcamnbHbIM M3MepUTENbHBIM BXOAOM (B AanibHelleM Mo TeKCTy
MMEHYeMOoro «npubop»).

MpuBop BbinyckaeTCs COrMacHO TEXHUYECKVIM YCIOBUAM U nmeeT ceptudmkat cootetctaus [OCT-P.
Mpnbop 3aperncTprpoBaH B '0CynapCTBEHHOM peecTpe CPEeACTB U3MEPEHUI.

Mpubop cootsetctByeT FOCT P 52931-2008 1 OTHOCWTCH K U3AENWUAM FroCyAapCTBEHHON CUCTEMbI
NPOMBbILLMEHHBIX NPUBOPOB 1 cpeacTB aBTomMaTusaumn. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JEWCTBMSIM M MO YPOBHIO M3My4aeMblX paguonomex npubop cooTBETCTBYET 060pyA0oBaHMIO knacca A no
OCT 51522-1999 (M3K 61326-1).

Mpubop obnagaeT yny4leHHbIMU XapaKTepUCTUKaMu:

—  nuTaHue npubopa OT ceT NepeMeHHOro Toka HanpsbkeHumem 90...264 B (HOMUHanbHoe

HanpsbxeHne 220B) yactoton 47...63 'y unun ceTn NOCTOSIHHOIO Toka HanpsbkeHus 20...375
B (HomuHanbHoe HanpsbkeHue 24 B);
—  BbICOKasi NOMEX0YCTONYMBOCTb K 3MEKTPOMarHUTHbIM BO3[AENCTBUSAM,;
—  yYBEJIMYEHHbIV CPOK rapaHTun, rapaHTUIHBIN CPOK 06CNy>XMBaHMA cocTaBnseT 5 ner;
—  MOBbIWEHVE YHMBEpCanbHOCTU npubopa, no3Bonsiolwee 6Gonee rMbko Mcnonb3oBaTb
npubopbl U YMEHBLUNTL UX HOMEHKINATYpY 3a CYET UCMOSb30BaHUS:
—  YHMBepcanbHOro Bxoaa;
—  BCTPOEHHOrO UCTOYHMKA HanpshkeHnst 24 B onsa nUTaHus akTUBHbLIX 4ATYMKOB;

—  WCMONnb3oBaHWEe  YCOBEPLUEHCTBOBAHHOW  MaTematudeckon  Mogenu  [MU[-perynstopa;
aBTOHACTpOMKa AN CUCTEM C UCMONMHUTENbHBIMU MEXaHU3MaMM: HarpeBaTenb/XONOAUNbHUK, 3-
X MO3VLMOHHBIV (3aABWKKa C ynpaBneHneM «bonblue/MeHbLUe).
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Mpubopbl BbIMyckaTca knacca ToyHocTu 0,25; 0,5. Knacc TO4HOCTM 3aBMCMT OT Tuna
NoaKNtoYaeMoro BHELHEro aatynka

Mpubop un3roTaBnMBaeTCs B pasfnuyHbIX MoauduKaumsx, OTnuyaloWwmuxcs Apyr oT Agpyra
KOHCTPYKTUBHbIM UCMOSIHEHNEM W TWUMOM BCTPOEHHbBIX BbIXOAHbIX YCTPOMCTB. WHGopmauus o
Moamdukaumm npubopa 3awmdpoBaHa B KoAe NOMHOro YCroBHOMO 0603HaYeHus:

TPM12-X. Y. X
ITHI'I nputopa
| KOHCTPYKTMBHOE MCNONHEHNE
| 0Bo3HaueHne nepeuyHOro npenbpasosarens
| Tvn BCTPOEHHOTO BLIXOAHOMO YCTPOWCTBA
KOHCprKTMBHoe UcnosnHeHue:
H - KOPMyC HaCTEHHOro KpenneHus ¢ pasmepamm 130x105x65 MM 1 cTeneHbto 3awmTbl |P44;
i1 - KOPMyC LMTOBOrO KpenneHus ¢ pasmepammn 96x96x65 MM 1 CTeneHbio 3aLuTbl CO CTOPOHbI
nepegHen naHenu IP54;
w11 - KOPMyC LLMTOBOrO KpenneHus ¢ pasmepammn 96x96x47 MM 1 CTENEHbIO 3aLMTbl CO CTOPOHbI
nepegHen naHenu IP54;
L2 - KOPryC LWMTOBOrO KpenneHus ¢ pasmepamm 96x48x110 MM M CTeneHbio 3awuTbl CO
CTOPOHbI NepeaHer naHenu IP54.
a - koprnyc ¢ paamepamu 90x72x58 MM Ansi yctaHoBku Ha DIN-peliky U cTeneHbio 3alumTbl CO

CTOPOHbI NepeaHer naHenu 1P20.

4



"abapuTHbIe YepTexu kopnycoB NpubopoB nNpuseaeHsbl B [Npunoxennn A.
Y — yHuBepcarnbHble nsmepuTerbHble BXOAbI.

Tun BCTPOEHHOrO BbiIXoAHOro ycTtponcTtea (BY):

O6Go3HauyeHue Tun BbIXOAHOrO aNeMeHTa TexHuyeckne napameTpbl
BbIxoaa
P KoHTakTbl anekTpoMarHuTHoro pernie | Tok He 6onee 4 A npu HanpskeHun He
6onee 250 B (50 Ny)
K OnTonapa TpaH3ncTopHas [MocTosiHHBI TOK He 6onee 400 MA npu
n-p-n-tvna HanpspkeHun He 6onee 60 B
T Bbixoa Anst ynpaBneHusi BHELLUHUM BbixogHoe HanpsbkeHue 4...6 B,
TBEpAOTElbHbIM pene NOCTOsIHHbIN TOK He Gonee 25 MA
C OnTonapa cummcTopHas Tok He 6bonee 50 MA Npu NepeMeHHOM
HanpspkeHun He 6onee 250 B (50 Mw)
BHumaHue! [pnbop umeetr gBa BY opHoro TuMna — pgBa perne, ABe ONTonapsbl,

onTocMMUCTOpa Unn ABa Bbixoda AnA ynpaBleHUA BHEWHUM TBEPAOTENbHbIM pene. B ob6o3HauyeHunn

an60pa npueBoanTCA 0AUMH CUMMBOI, COOTBeTCTByIOLLl,VIﬁ npumMmeHaeMmomy BY.




Mpumep 3anucu 0603HaueHNst Nnpubopa B AOKYMEHTALMU APYroi NPOAYKUMK, TAe OH MOXET GbiTb
NPYMEHEH:

Usmeputens NMUO-perynatop MUKpONpoLIECCOPHbIM OgHOKaHanbHbii TPM12-H.Y.P

Mpumep 3anucu obo3HaveHns npubopa npu ero 3akase: TPM12-H.Y.P

[Mpn 3TOM M3rOTOBMEHMIO M MOCTaBKe NOANEXMUT OAHOKaHamnbHbIN nameputens MUO-perynatop
MUKPOMPOLECCOPHbIN OAHOKaHanbHbii TPM12 B kOpryce HACTEHHOro KpenneHus ¢ pasmepamu
130x105x65 MM. Tvn BCTPOEHHbIX BbIXOAHbLIX YCTPONCTB — pene afekTpoMarHuTHbIE.



1 HasHa4yeHue npubopa

OpHokaHanbHbIi n3ameputens [MO-perynstop mMukponpoueccopHbii TPM12 coBmMecTHO €
nepBUYHbIM npeobpas3oBaTenem (AaT4MKOM) nNpedHasHayeH ANs W3MEPEeHWs W perynvpoBaHus
TeMmnepartypbl U OpYrnx (OU3MHYECKUX napameTpoB, 3HAYEHME KOTOPbIX BHELIHUM AAT4MKOM MOXET
6bITb NPeobpa3oBaHO B CUrHasbl MOCTOSIHHOTO TOKA UMW HANPSHKEHWS.

Mpnbop MoxeT ObITb MCNONb30BaH ANS W3MEPEHUS W PErynupoBaHUSA  TEXHONOTMYECKMX
NPOLIECCOB B Pa3fNyHbIX OTPACMAX MPOMBILLIIEHHOCTW, KOMMYHaMNbHOrO N CEeflbCKOro X03aMncTaa.

Mpubop mMoxeT ObiTb MNPUMEHEH Ha MNPOMbIWIEHHbIX OOBbEeKTax, MOAKOHTPOSbHbIX
PoctexHaasopy.

I'IpM60p No3BONSET OCYLLUECTBNSATL criegyowme yHKUMK:

M3MepeHve TemnepaTypbl UNu Apyrvx Usn4eckMx BENUYMH (daBreHnsl, BNaxkHOCTH, pacxoda,
YPOBHA WU T.N.) B OAHOW TOYKE C MOMOLLUbIO CTaAHOAPTHOrO AaTyuka, MOAKMOYaeMOro K
yHVBepcanbHoMy Bxogy npuéopa;

—  ckopocTHble uamepeHus (0,1 cek) ¢ ucnonb3oBaHNEM YHUDULMPOBaHHBLIX 4ATYMKOB TOKA UK
HanpspKeHus;

— oTobpaxeHue TeKyllero U3MepeHusi Ha BCTPOEHHOM CBETOAMOOHOM  LdpPOBOM
VHAMKaTOpE;

— ynpaBreHve anekTponpueBodoM 3anopHo-perynupytowero (K3P) wnum  TpexxopoBoro
KrnanaHa 6e3 y4eTa ero nofioXeHusl, a Takke CUCTEMOWN «HarpeBaTernb-XONOAUITbHUK;

—  perynvupoBaHue n3mepsieMoin BENNYMHBI no NpONopLMUOHanbHO-UHTErpanbHo-
anddepeHumansHomy (MAO) 3akoHy B cucTeMe «HarpeBaTenb—XOMNOAUIbHUK» UNKN Mo
nponopuuoHansHo-uHTerpansHomy (M) sakoHy ans K3P;

— aBTOMaTmyeckoe onpegeneHune koadduumneHTos MNMNO-perynaTopa (aBTOHACTPONKA).
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2 TexHU4YecKue XapaKTepnucTtukn n ycnoBus akcnnyataumm

2.1 TexHUYecKkune xapaKTepucTuku npubopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUK1 Npubopa npueeaeHsb! B Tabnuuax 2.1 - 2.3.

Tabnuua 2.1 — XapaKktepucTtuku npuéopa

HaumeHoBaHue

3HaveHune

HanpsikeHue nutaHus:

90...264 B nepemeHHoOro
TOKa (HOMUHanbHoe
HanpshkeHne 220 B)

yactotomn 47...63Ny nnn

20...375 B nocTostHHOro
TOKa (HOMWMHanbHoe

HanpsbkeHue 24 B)

[MoTpebnsiemas mowHoCTh, BT, He Gonee 55
HanpsipkeHne BCTPOEHHOIO UCTOYHMKA MUTaHWSA NOCTOSIHHOIO Toka, B 24 £2 4
MakcnmanbHO AOMYCTUMbIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHWs, MA 80
KonunuectBo kaHanos 1
Bpewms onpoca Bxoaa:
TEpPMOMETPbI CONPOTUBIEHNS, CeK, He Bonee 0,8
TepMoareKkTpuyeckme npeobpasoBartenu, cek, He bonee 0,4
YHUDULMPOBAHHbIE CUIHArbI MOCTOSIHHOMO HaMPSKEHNUS U TOKa, CeK,
He Gonee 0,1




MpogomkeHne Tabnuubl 2.1

HanmeHoBaHue 3HauyeHue

lMpenen oCHOBHOM NpUBEAEHHOW NOrpeLLHOCTN MPU U3MEPEHNN:

TEepPMO3neKTpuyeckumm npeobpasosatenamu, % 0,5

TepMoMeTpPaMu CONpPOTUBMEHUS, NUPOMETPaMu 1

YHUPULMPOBAHHBIMU CUTHaNamm NOCTOSIHHOTO HaNPsPKeHUs U Toka, % +0,25
CreneHb 3awwuThl Kopryca:

HacTeHHbI H P44

wmTosble W1, W11 v L2 (co cTopoHbI NMULIEBOW NaHenu) IP54

DIN-peeyHbIvi [] (CO CTOPOHbI NNLIEBOV NaHemNm) 1P20
[abapuTHble pa3mepsbl npubopa:

HacCTeHHbI H, MM (130x105x65)+1

wwmtoson W1, mm (96x96x65)+1

wwmTtoson W11, Mm (96x96x47)+1

wmToson L2, mm (96x48x110)+1

DIN-peeyHbivi [], MM (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5
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Tabnuua 2.2 — MCI‘IOﬂb3yeMble Ha BXoAe curHanbl NOCTOAHHOIO TOKa U Hanps>XeHus

3 Mpeaen
HayeHue eguHULbI .
H Onana3soH OCHOBHOM
anmMeHoBaHue _ mragLwero .
n3mepeHun, % 230803 0. U3M npuBeAeHHOMN
paspana, en. i norpewHocTun, %
CuUrHan nocTosiHHOro HanpPsXKeHUs
—50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudmumpoBaHHble curHansi no NOCT 26.011-80
0..1B 0...100 0,1;1,0
0...5 MA 0...100 0,1;1,0 +0,25
0...20 MA 0...100 0,1;1,0
4..20 MA 0...100 0,1;1,0
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.
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Ta6bnuua 2.3 — Ucnonb3yeMble Ha BXoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4MKN)

3HayeHue Mpenen
AvnanasoH eaVHULbI OCHOBHOW
HaumeHoBaHue U3MepeHuii, oc mMmnagwero npuBeAeHHOMN
pa3spsaa, °C ? norpewHocTH, %
TepmomeTpbl conpotuBnenus no FOCT P 8.625-2006 unu TepMmonpeo6pasoBatenu
conpotusBnenus no MOCT 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¢=0,00385 °C ) —200...+850 0,1;1,0
50M (2=0,00391 °C™) —240...+1100 0,1;1,0
Cu 100 (¢:=0,00426 °C™) —-50...+200 0,1
100M (¢=0,00428 °C ™) —200...+200 0,1;1,0
Pt 100 (0=0,00385 °C %) —200...+850 0,1;1,0
1000 (2=0,00391 °C ™) —240...+1100 0,1;1,0 +0.25
Ni 100 (a=0,00617 °C™) —60...+180 0,1 -
Pt 500 («=0,00385 °C ™) —200...+850 0,1;1,0
5000 (0=0,00391 °C ™ —250...+1100 0,1;1,0
Cu 500 (¢=0,00426 °C ™) —50...+200 0,1
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
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MpogomkeHune Tabnuubl 2.3

3HauyeHue Mpenen
Ouana3soH eaAnHUUbI OCHOBHOW
HanmeHoBaHue uamepemit, °C Mmnaglwero npuBeaeHHOMN
pa3spsaa, °C ? norpewHocTy, %

Pt 1000 («=0,00385 °C '1) —200...+850 0,1;1,0

10001 («=0,00391 °C '1) —250...+1100 0,1;1,0 +0,25

Ni 1000 (¢=0,00617 °C ™) —60...+180 0,1

TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001

TXK (L) —200...+800 0,1;1,0
XK (J) —200...+1200 0,1;1,0
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 01,10 +05
TN (R) -50...+1750 0,1;1,0 (+6 2’5) )
TNP (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
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OKoH4YaHue Tabnuubl 2.3

3HaueHue Mpeaen
H OuanasoH eANHULbI OCHOBHOW
anmeHoBaHue o
n3amepenui, °C Mnapwero npuBeAeHHON

pa3spsaa, °C ?

norpewHocTn, %

MNMupomeTpbl cyMmapHoro usny4yeHus no NOCT 10627-71

PK-15 400...1500 0,1;1,0

PK-20 600...2000 0,1;1,0 +0,25
PC-20 900...2000 0,1;1,0

MpumeyaHus

Y TemnepaTypHblii KOIMMULMEHT TEpMOMETPa COMPOTUBIIEHUS] — OTHOLIEHUE  PasHULibl

2)

3)

4)
5)

COMPOTUBNEHNI AaTyuKa, U3MepeHHbIX npu Temnepatype 100 u 0 °C, k ero conpoTUBMEHWIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe [0 NATOro 3Haka nocrie 3ansiToun.

npu TemnepaType Bbiwe 999,9 u Huxe MuHyc 199,9 °C ueHa eavHWUbl Mnaflwero paspsaa
paBHa 1 °C.

JornyckaeTcsl NPUMEHEHNE HECTaHAAPTU30BAHHOIO MEAHOro TepMOMETPa COMNMPOTMBMEHUS C
Ro=53 OM a =0,00426°C ' u guanasoHom n3mepeHun ot muHyc 50 go +180 °C.

OCHOBHasi NnpuBeAeHHas norpeLHocTb 6e3 KXC.

npubopsl, paboTatwwme ¢ TepmonpeobpasoBaTenammu conpotusneHns ¢ HCX no MOCT 6651,
npegHasHayeHbl Ansi UCNonb3oBaHusa B ctpaHax CHIC
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2.2 YcnoBusa 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 YCIOBUSX:

3aKpbITble B3pbIBOGE30MNaCHbIE NOMELLEHNS 6€3 arpeCCUMBHbLIX MApPOB U ra3os;

TemnepaTtypa okpyxatoLero Bo3gyxa ot MuHyc 20 go +50 °C;

BEPXHUW Npeaen OTHOCUTENbHOW BNaXKHOCTM Bo3ayxa: He 6onee 80 % npu +35 °C un bonee
HW3KMX TemnepaTypax 6e3 KoHAeHcaumn Bnarv;

aTtmocdpepHoe aasneHue ot 84 oo 106,7 kla.

MpumeyaHune — TpeboBaHUsi B YaCTU BHELUHUX BO3AENCTBYHOLMX (DAKTOPOB SIBMSIOTCS
obsa3aTenbHbIMK, Kak OTHOCSLLMECS K TpeboBaHusaM 6e3onacHOCTU.

14



3 Yctponcrteo u paborta npubopa

3.1 MpuHUun gencreusa

CTpykTypHas cxema npubopa npueegeHa Ha pucyHke 3.1.

TPM12 6nok 06paboTku AaHHbIX
r________________________i BY 1 Bbix0A, 1
! | “OonbLue” ]
= | ” z
BX0A 1| [\uvgepcanshbi| | [undposoir| [eetmcnmens ma- [ 3
Val BXOf, ™| uneTp [ XBAARATHOO perynatop | | 5
I FOpHA 5 ||Bbixon2 Z
AaTiMK ! -I_|—b By -
| | “MEHbILE"
R W J
nomnn
(NN RNNNN]

PucyHok 3.1 — CTpykTypHas cxema npu6opa

Mpubop copepXUT KaHanm YyHMBEpcasnbHOro Bxoda Ans  MOAKMIOYEHWUS  MEePBUYHOIO
npeobpasoBartens (gatyvka), Onok 06paboTkym [aHHbIX, 4YeTblpexpa3psifHbll CBETOAMOAHbIV
UndpoBOV MHAMKATOP W BbixoAHble ycTponcTea (BY), npeaHasHayeHHble Ana yNpaBneHns BHELLUHWUM
obopyaoBaHmem. brnok obpaboTku AaHHbIX BkMovaeT B cebs umdpoBoin UnbTp, BblMUCANUTEND
kBagpatHoro kopHs u [O-perynstop. [MWO-perynupoBaHne OCyLLECTBNSIETCA MOCPEACTBOM
BY1unBY2.

BHumaHue! B npubope 1cnornb3ytoTcst BbIXOAHbIE YCTPOMCTBA TOMNLKO AUCKPETHOrO Tuna (cMm. n. 3.2.5).
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3.1.1 UudpoBasa dunbTpaumsa n KOppekumns namepeHumn

3.1.1.1 UudpoBas chunbTpaums uamepeHumn

[ns ocnabneHns BNUSHWS BHELLIHUX UMMYJIbCHBLIX MOMEX Ha 3KCMITyaTaLMOHHbIE XapaKTepucTuKu
npvbopa B nporpaMmy ero paboTbl BBEAEHa LndpoBas unbTpaums pesynbTaToB U3MepPEHWil.
dunbTpaums ocyLlecTBnseTCs B ABa aTana.

Ha nepBom 3tane dunbTpaumMm 13 TeKyWMX W3MEPeHVWn BXOAHbIX MapamMeTpoB
OTMILTPOBLIBAIOTCA 3HAYEHNS, UMEIOLLME SABHO BbIPAXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[na atoro Nnpnbop BblYMCNSET Pa3HOCTb Mexay peaynbTaTamMu U3MEpPEHWU BXOLHOW BEMUYWHBI,
BbIMOSIHEHHbIX B ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAaeT ee C 3aAaHHbIM 3HaYyeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BbluMcneHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaen,
TO MPOWU3BOAMTCSH MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel cunbTpa yABauBaeTcs. B cnyyae noaTBepXAEHWS  HOBOTO  3HayeHuWs  unbTp
nepectpansaetcs (T.e. nomnoca unbTpa yMeHbLUAeTCA [0 MCXOAHOW) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepSeMON BeNUYMHbI. Takol anroputm no3sonseT 3aluTuTe Npubop OT BO3AENCTBUS
€AVHUYHBIX UMMYMBbCHBIX Y KOMMYTaLUMOHHBIX MOMEX, BO3HMKAKOLWMX Ha NPOU3BOACTBE Npu paboTe
cnnoBoro obopyaoBaHNs.

Monoca dunbTpa 3agaeTcs B eAuHMUAX M3MepsemMon BenuyuHbl napametpom bl-8 (cwm.
Mpwunoxexune B).

CnegyeT umeTb B BWAy, YTO YeM MeHblue 3HA4yeHue nomocbl duneTpa, Tem nydwe
NOMexX03aLUULLEHHOCTb M3MEpUTENbHOro KaHana, HO MNpu 3TOM (M3-3@ BO3MOXHbIX MOBTOPHbIX
N3MEepeHun) Xyxe peakuus npubopa Ha ObicTpoe bakTuyeckoe M3MEeHeHVe BXOAHOro napameTpa.
Moatomy npu 3agaHWn nonockl unNbTpa CneayeT YYnTbiBaTb MaKCMMarbHY0 CKOPOCTb M3MEHEHWS
KOHTPONMUPYEMOW BEMUYMHBI, @ TaKkKe YCTaHOBIIEHHYIO AN MCMONb3yemMoro AaTyvka nepuoanyHoCTb
onpoca.
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Mpyn HeobxopumocTM  uNbTP MOXET ObiTb  OTKMIOYEH
YyCTaHOBKOWN HYreBOro 3HavyeHus napameTpa b1-8.

Ha BTtopom oatane cwmnbTpauum  ocyllecTenseTcs
crnaxusaHve (OemndgupoBaHne) curHana C LUenblo yCTpaHeHus
LLIYMOBbIX COCTaBAOLLMX.

OCHOBHOM  XapaKTepUCTUKOW  criaxusatowero  cunbTpa
ABMSETCA «MNOCTOAAHHAsA BpemeHu ¢unbTpa» — WHTEepBan, B
TEYEeHNe KOTOPOro W3MEHEHMe BbIXOAHOTO curHana unbTpa
pocturaeT 0,63 OT U3MEHEHWUS BXOZHOrO curHana.

[MocTosiHHaa BpemeHu dunbTpa 3agaeTcs B CeKyHAax
napameTtpom b1-9.

CnepyeT MOMHUTbL, YTO YyBENWYEHUE 3HAYEHWS MOCTOSHHOW
BpeMeHn unbTpa ynydwaeT MOMEeXo3alMLEHHOCTb KaHana
N3MEpeHUs, HO OJHOBPEMEHHO YBENWYMBAET €ro MHEPLMOHHOCTb,
T.e. peakumsi npmbopa Ha BbICTpble N3MEHEHUS BXOAHON BEMYUHBI
3ameansierTcs.

Mpyn HeobxogumocTM uNbTP MOXET ObiTb  OTKMIOYEH
yCTaHOBKOW HyneBoro 3HayeHust napameTpa b1-9.

BpemeHHble gunarpammbl  paboTtbl  UMdpoBbIX  HUNBLTPOB
npeAcTaBreHbl Ha pucyHke 3.2.
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a) KoHTpONupyemMan Temnepatypa 1

B} PHALTPE OTKNOYEHE 1

]
aaverne b1-8 1

B) BxnoqeH gunetp b1-8 1

T

) BEMOYEHS dMneTps b1-Bu b1-9

PucyHok 3.2 — BpemeHHbIe
AuarpamMmbl paboTbi
undpoBbIX hUNLTPOB



3.1.1.2 KoppeKuusi namepuTeribHOW XapaKTepUCTUKN AaTYUKOB

[ns  ycTpaHeHMs HayanbHOW MOrpelwHocT npeobpasoBaHWsi  BXOAHLIX CUrHamoB WU
MOFPELLHOCTEN, BHOCKUMbIX COEAMHUTENIbHBIMU NPOBOAAMW, M3MEPEHHble U  OT(UNbTPOBAHHbIE
NpuBOpPOM 3HAYEHWSI MOTYT GbiTb OTKOPPEKTUPOBaHbI. [MOrpeLIHOCTY BbISBMSIOTCA NpU NPOBEAEHUN
METPOSIOrMYECKUX UCMbITAaHWIA K YCTPAHAITCSA MyTEM BBOAA KOPPEKTUPYILWMX 3HadYeHnin. B npubope
ecTb ABa TUNa KOPPEKLMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBASITL CABUT U U3MEHEHUE HaKIoHa
N3MepUTESIbHOWM XapaKTePUCTUKM.

T,°C
CABUAr  XxapaKTepUCTUKM  OCYLLECTBNSETCA MyTem ook 7/
npubaBneHnss K WU3MEPEHHOW  BenuYMHEe  3HayYeHus, | Gea xoppexiym 7
3agaHHoro napametpom bl-1 (cm. [lpunoxenune B). 80 | 7
3HaveHna caBura xapakTepucTukv AaTyvka 3ajalTcs B r 7
eaVH1Lax n3mepeHns rn3n4eckon BeNUUMHLI U criyxat Ansi 60 I 7/
KOMMEHcaLMm NorpeLLIHOCTER, BHOCUMBIX COnpoTuBnennsmn | 4 | // ¢ oppenued
noABOASALLMX NPOBOAOB (MPU NOAKMIOYEHUN TEPMOMETPOB F s T=Tiou* 8
COMPOTMBIIEHNS NO ABYXMPOBOAHON cxeme), a Taiwke npu | @[/
OTKMOHEHWUN y TepMOMETPa CONPOTUBIEHNS 3HaYeHns Ro. PP S S T
Mpumep caBvra n3mMepuTENbHON XapakTepuUcTUKn L0 0 @ e @ 100 T,°C
rpacouyeckn npeacTasneH Ha pucyHke 3.3. ARp |150) {11.3)  (Rycw, OM)
Rotew Ry
N3meHeHne HaknoHa XapaKTepucTUKy PucyHok 3.3 — Koppekumsi «Casur
OCyLLeCTBNAETCA MyTeM YMHOXEHWUS W3MepeHHoW (M XapaKTepUCTUKM»

CKOPPEKTUPOBAHHON  «COBUFOM», €CnM 3Ta  KOppeKuusi
HeobxoaMma) BENWYMHBI Ha MOMPaBOYHbIN  KO3UUMEHT [, 3HAYeHMe KOTOpOro 3ajaeTcs
napameTtpom b1-2.
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[aHHbI BMA KOPPEKUMM UCMONb3yeTCs, Kak NpaBuo, AN KOMMNeHcauuy norpeLiHocTen cammx
[aTyvkoB (Hampumep, MpW  OTKMOHEHWM Y TEpPMOMETPOB COMPOTMBIIEHWSA MapameTpa o OT
CTaHOapTHOrO  3HaYeHWsl) WM MOrPEeLUHOCTEN, CBSI3aHHbIX C  pa3bpocom  COMPOTUBIEHUN
LYHTMpYOLWMX pe3nctopoB (Mpu paboTe ¢ npeobpa3oBaTensmMu, BbIXOOAHLIM CUrHaroM KOTOPbIX
ABMNSETCS TOK).

3HaveHne nonpaBoyHOro koadpduumeHTa B 3agaetcsa B 6e3pasMepHbIX eauHMLax B guanasoHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXeET GbITb onpeaeneHo no gopmyne:

B = NdpakT / Musm, (3.1 T°C

rae 100 /

B - 3HayeHMe monpaBoyHOro  ko3ahULMEHTa, Ge3 koppenym //
yCTaHaBn“BaeMoro napameTpom; 80

Mdpakt — pakTyeckoe 3HAYEHUE KOHTPONMPyeEMOM /
BXOZHOWN BENWNYUHBI, 60 /

Muam - wn3mMepeHHoe npuvbOPOM 3HayeHue TOW e 40 /7, G moppenpeii
BESINYMHBI. V/ T=Toou B

Mpumep N3MeHeHus HakrnoHa N3MepuTenbHON 2
XapaKTepUCTUKN rpacpuyeckn NpeacTaBneH Ha pucyHke 3.4.

Orlpe,qu'II/ITb HeobxoanMOCTb BBEAEHUsI nonpaBo4HOro 0 20 40 & 80 100 Ty °C

Ko3dhhMLMEHTA MOXHO, U3MEPUB MakcumarbHoe unm 6nmskoe (50) (713 (Rrey, OM)

K HeMy 3HaueHWe napameTpa, rae OTKIOHEHWE HakIloHa

M3MepPUTENbHON XapaKTepUCTUKN Hanbonee 3aMeTHO. PucyHok 3.4 — Koppekuus
BHumaHue! 3apgaHue KOpPPEKTUPYIOLIMX 3HaAYEeHWUN, «HaknoH xapakTepucTukm»

OTAMYaLWNXCS OT 3aBoAcCKMX ycTaHoBok (b1-1 = 0.0 n b1-2

= 1.000), wn3MeHsieT CcTaHOApTHble MEeTPOSIorMYeckne XapakTepucTukM npubopa M [AOIMKHO
npomn3BOAUTBCA  TONMbKO B TeXHUMYECKM OOOCHOBaHHbIX  Cryyasix  KBanuuuMpoBaHHbIMU
crneumanucTamu.
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3.1.2 BbluucneHue KBaApaTHOro KOpHA C y4eTOM HacTpoek MaCLUTaGVIpOBaHVIﬂ

Onsa paboTbl ¢ yHUDUUMPOBAHHBIMU AATYMKAMM, CUrHaNM KOTOPbIX MPOMOPLUMOHAneH kBagpaTy
N3MepsieMon BEeNnWUMHbl (4aTYMKM pacxoda >XWAKOCTM unu rasa), B npubopax uMcrnonb3yeTcs
nporpaMMHbIi  MOAYNb  BbIMACNIUTENSI  KBaApaTHOrO  KOpHA. [na  BKMOYEHUS/BbIKIIOYEHNS
BblYMCIIMTENS HeoOXoAMMO YCTaHOBWUTbL COOTBETCTBYyKLWlee 3HavyeHne napametpa bl-3 (cm.
MpunoxeHwne B).

BbluncneHne KBagpaTHOrO KOPHS, C YY4ETOM HacTpoek MacltabupoBaHusi, W nocnegyloas
Bbljaya cuUrHana Ha uHAMKaLuio NPOUCXOANAT Mo cneayowen opmyne:

T=n,+/75,(n,-n,), (3.2)

roe n, - 3afaHHOe MoSb3oBaTeneM HWKHee 3HaYeHwe rpaHvubl Auanas3oHa
nameperus (b1-5);
n. - 3afaHHOe Monb3oBaTeNieM BepxHee 3HavyeHue rpaHulbl AnanasoHa

nameperus (b1-6);
- 3Ha4YeHne curHana c gaTtydmka B OTHOCUTENbHbIX eanHuuax ot 0,000
0o 1,000.

3.1.3 Pexum 6bICTpOro namepeHus

I'Ipm ncnonb3oBaHUM OaT4yMKoB C yHI/I(*)I/ILl,I/IpOBaHHbIMVI CUrHanammy Toka U HanpsXXeHna MoxeT
ObITb peann3oBaHa pa60Ta B pexume 6bICTpOFO n3amepeHua. BpeMﬂ n3mMepeHuna 1 peakunn Ha
N3MEeHEeHNe BXOOHOro curHasa Toka 1 HanpsXXeHuda B 3TOM cny4vae coctaBnaeTt 0,1 c Ha kaHan.

Pexum ObICTPOro M3MepeHusi BKMIOYAETCS M BbIKIOYAETCH YCTAHOBKOW COOTBETCTBYHOLLEIO
3Ha4yeHus napameTpa b0-5 — «Pexum BbICTPOro naMmepeHus».
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3.2 YctpoucTtBo npubopa
3.2.1 KoHcTpykumsa npubopa

Mpnbop KOHCTPYKTMBHO BbLIMOMHEH B MMacTMaccoBOM Kopryce, MpeAHas3Ha4YeHHoOM Ans
LLIMTOBOrO, HACTEHHOTO KpenneHus unu kpennerns Ha DIN-peliky. Ockn3bl KOPNYCoB € rabapuUTHbIMU U
YCTaHOBOYHbIMW pa3Mepamu npueeaeHbl B MpunoxeHun A.

[na yctaHoBkn npubopa B LWMT B KOMMSIEKTe MpuraraloTcs KpenexHble anemeHTbl. [Ans
ycTaHoBkn npubopa Ha DIN-peliky nMeeTcsa cneumanbHas 3allenka, Bxogsiias B KOMNNekT npudopa.

KneMMHVK Onsi NOACOeAMHEHWUS BHELLHUX CBS3el (JaTuuMKkoB W Lenei nutaHus) y npubopos
LLIMTOBOTO KPenmneHns HaxoauTcs Ha 3afHel cTeHke. B npubopax HacTEHHOro KpenneHust KneMmMHUK
pacnonoxeH NOA BepxHel KpbIWKoW. B oTBepcTusx noaBoda BHELUHWX CBA3el YCTaHOBMEHbI
peavHoBble ynnoTHuTenu. B npubopax c kpenneHnem kopnyca Ha DIN-peliky KneMMHUKM
pacnonoxeHbl Ha 60KOBbIX CTOPOHaX npubopa.

Ha pucyHke 3.5, a npvBedeH BHeWHWA BWA NUUEBbIX MaHenei npubopa ANs KOpMycos
HacTeHHoro H u wutoBoro kpennexus W1, Ha pucyHke 3.5, 6 — wutoBoro W2, Ha pucyHke 3.5, 8 —
kpennexust Ha DIN-peiky [1, Ha pucyHke 3.5, & — wutosoro L11.
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PucyHok 3.5 — lluueBas naHenb npu6opa Ansi KOpNycoB: a) HacTeHHoro H u wutoBoro
kpenneHus LWW1; 6) — wuroBoro LL2; B) — DIN-peeyHoro [; r) wutoBoro Li11
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Ha nvueBon naHenu pacnonoXxeHbl 3rieMeHTbI YNpaBneHns U UHOUKaLUUu.
YeTblpexpa3psaaHbin  LMGPOBOA WHAMKATOP NpeAHasHaveH Ans OTobpaKeHWs 3HaveHun
n3mepsieMblx BEMNYMH U PyHKLIMOHaNbHLIX NapaMmeTpos npubopa.

LLlecTb cBETOAMOA0B KPACHOTO CBEYEHUSI CUTHaNMMU3UPYIOT O PasfnyHbIX pexumax paboTsl:

— cBetogmopbl «K1» n «K2» curHanvavpyloT O BKMOYEHUM BbIxogHoro yctpovictea MAO-
perynatopa — «60onbLUe» Y KMEHbLLE», COOTBETCTBEHHO;

- cBeToamoabl «T», «Ty», «Tg» U «Xp» 3acBeunBatoTcs B pexume NPOTPAMMUPOBAHWE u
CUTHanu3npyroT 0 TOM, Kakon napameTp BbiOpaH Ans pegaktupoBaHusi (cm. n. 6.2).

near,|
KHonka [: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMNPOBAHUME, a Takke ons sanvcu
HOBBbIX YCTAHOBIIEHHbIX 3HAYEHWI B 3HEPrOHE3ABUCKMYIO NaMsaTb Npubopa.

o
KHonka IZ npegHasHaveHa aOnga Bbl60pa nporpaMmmMmupyemMoro napametpa u yBenuyeHua ero
3HayeHus. Mpun yoep>XaHUn KHOMKWU CKOPOCTb N3MEHEeHNA BO3pacTaeT.

A
KHonka E npegHasHadeHa Ongd Bbl60pa nporpamMmmMmumpyemMoro napametTpa U ymMeHbLUeHUa ero
3Ha4YeHuA. an yoep>XaHUn KHOMKU CKOPOCTb M3MEHEeHNA BO3pacTaeT.

3.2.2 BxogHble yCcTpoucTBa

BxogHoe n3meputensHoe ycTpoicTBO B Npubope sSBNsSieTcst yHMBepcarnbHbIM, T.e. K HEMY MOXHO
noaxnoyath niobble nepBuYHbIE NMpeobpasoBaTeny (AaTyvkv) M3 nepeyncrieHHblx B Tabnumue 2.2. K
BXOAY Npnbopa MOXHO NOAKMIOYNTL OAHOBPEMEHHO TOMBKO OAMH AATUMK.

B kauecTBe AaTYMKOB MOTYT GbiTb MCMONb30BaHbI:

—  TepMOMETpbl CONPOTUBIEHNS;
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—  npeobpasoBaTeny TepMO3NEKTPUYECKUE;

—  aKTMBHble npeobpasoBaTenu C BbIXOAHbIM aHarNoroBblM CUTHaNOM B BUAE MOCTOSIHHOMO
HanpsKeHWs Unu Toka;
NMPOMETPbl CYMMapHOTO U3MNy4YeHusI.

AKTMBHbIe npeobpa3oBaTtenu C BbIXOAHLIM a@HANoOroBblM CUrHanoM B BuAe MOCTOSHHOTO
HanpsbkeHust (-50..50 mB, 0.1 B) wnu Toka (0..5 MmA, 0..20 MA, 4..20 MA) MmoryT ObITb
Mcnonb3oBaHbl AN U3MepPEeHUs Kak TemnepaTypbl, Tak U Apyrux U3nMYecknx BeNMYMH: AaBMeHus,
pacxopa, ypoBHS U T. M.

3.2.2.1 MoaknovyeHne TEPMOMETPOB CONPOTUBIIEHUNA

Pabota paTuMkoB OCHOBaHa Ha TemnepaTypHOW 3aBMCMMOCTU 3NEKTPUYECKOro COomnpo-
TMBNEHnss meTanmnoB. [aTuMk dusnyecku BbIMOMHEH B BUAE KaTYLIKM W3 TOHKOW MEeOHOW Wnu
NnaTVHOBOW MPOBOMOKM Ha Kapkace W3 M30MSALMOHHOIO MaTepuana, 3ak/lo4eHHOW B 3alUMTHYH
rmunb3dy. TepmoMeTpbl CONPOTUBMEHWUS XapakTepusylTcsa [BYyMs napameTpamu: Ry —
conpoTtuBneHnem patymka npu 0 °C M o — OTHOLEHWEM pasHWLbl COMPOTUBIEHUA JaTywka,
n3MepeHHbIX npu TemnepaTtype 100 u O °C, k ero conpoTtuBneHuto, namepeHHomy npu 0 °C  (Ro),
AeneHHbIM Ha 100 °C.

B npubopax ucnonb3yetcs TpexnpoBogHasi cxeMa MoAKIoYeHUs —
TEpPMOMETPOB conpoTueneHns. K ogHoMy 13 BbIBOJOB TepMopesucTopa Igl\--...______\

Ry

TPM12

R nogcoeauHaoTCA ABa NPOBOAA, a TPETUN NoAKMoYaeTcs K apyromy Bron X-2

BbiBogy R: (pucyHok 3.6, Hymepauusi KOHTaKTOB MpuBefeHa B Bron X-3
Mpunoxennn B  (Tabnmua  B.1)). Takas cxema no3BonsieT
CKOMMEHCMPOBaTL COMPOTUBMEHUE COEAMHUTEMbHBLIX NPOoBOAOB. Mpu PucyHok 3.6

3TOM Heobxoaumo cobniogatb ycnosue paBeHCTBa CONPOTUBIEHUIN
BCeX Tpex NpoBoAOB.
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TepMomeTpbl  COMPOTUBAEHNUS MOryT nogkn4atbCcA

pa60Te BbINOMHUTL AENCTBUS, YKa3aHHble B MpunoxeHum I.

K npubopy

3.2.2.2 MoAakntoyeHne TepMOINEKTPUYECKUX NpeobGpa3oBaTenen

TepmoanekTpuyeckuii npeobpasoBatens (Tepmonapa) co-
CTOUT W3 [ABYX COEOMHEHHbIX Ha OOHOM U3  KOHLOB
NPOBOAHWUKOB, W3rOTOBIEHHBIX W3 MeTannos, obnagarowmnx
pasHbIMM TepMOoaneKTpuyecknmmn ceoncteamn. CoeanHeHHble
KOHUbI, HasblBaemble «paboyuM crnaem», OfnyckalT B
n3MepsieMyto cpefy, a CBOGOAHbIE KOHLIbI («XONOAHBIV Cnawn»)
Tepmonapbl MoAkmyaloT Ko Bxogy npubopa (pucyHok 3.7,
HymMepauusi  KOHTakToB npveegeHa B  [lpunoxenum B
(tabnuua B.1)). Ecnn TemnepaTypbl «paboyvero» u «xonogHoro
cnaes» pasnuyHbl, TO Tepmonapa BblipabaTbiBaeT Tepmo3[C,
KoTOpasi M NofjaeTcs Ha u3mepuTenb.

Mockonbky Tepmo3[C 3aBMCMT OT pasHOCTM Temneparyp
ABYX Crnaes Tepmonapbl, TO AnA MNONYyYEHUS KOPPEKTHbIX

nokasaHuin HeobxoaMMO 3HaTb TemMnepaTtypy «xonogHoro cnas» (ee CBOBOAHbIX KOHLI,OB), 4YTOOBI

CKOMMEeHCcUpoBaTh €€ B AarbHEeNLINX BbIYUCIIEHNSIX.
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DATHHE

C ucnonb3oBaHnem
,D,ByXI'IpOBOﬂ,HOVI JIMHUN, HO MpPU 3TOM OTCYTCTBYET KOMNEeHcauua npu M3MeHeHun CconpoTUBIIEHUA
coeanHUTEenNbHbIX NPOBOLOB. |-|03TOMy 6y£l,eT HabnopaTtbes HekoTopas 3aBUCUMOCTb MOKasaHWUn
an60pa oT koneb6aHui TemMnepartypbl NpoBOAOB. B crny4yae ucnonb3oBaHUA ,D,ByXI'IpOBO,D,HOVI NHUN
Ana KoMneHcauun napasnTtHOro CconpoTmMBIiEHNA NpoBOLOB Heobxoaumo npu NoaroToBke an60pa K

TPM12

Bxop X-1

+

Bxop X-2

Bxop X-3

]

paTypR
XONOAHOTO Cnas

PucyHok 3.7




B I'IpVI60an npegycMoTpeHa cxema aBTOMaTUYECKOW KOMMeHcaLuum TemMmnepaTtypbl CBOOOAHbIX
KOHUOB  Tepmonapsbl. [[atyuk TeMmnepaTtypbl  «XOJIOQHOrNo cnaga» ycTaHoOBlleH pagoMm  C

npucoeanHUTENbHBLIM KITEMMHUKOM.

MpumeyaHue — [Ans OTKMHOYEHUS] KOMMEHCALWMM «XOrOQHOMO
cnas» Heobxoaumo BeecTu kon, { I (cm. paanen 6). KomneHcaumst
«XOroaHOro cras» ByaeT BHOBb BKITKOYEHA TOMBKO MPY U3MEHEHUN
Kofa [atymka Uriv HOBOM BKITOUEHWM nprbopa.

MopknioyeHne  Tepmonap K  npubopy  AOSMKHO
Npon3BOANTLCA c MOMOLLbI0 cneumanbHbIX
KOMMEHCALMOHHbIX (TepmoaneKkTpoaHbIX) NpOBOAOB,
M3roTOBIIEHHBIX M3 TeX >e caMbiX MaTepuanos, 4YTO W
Tepmonapa, npy 3TOM pekoMeHAyeTcs noMeLlaTb NpoBoAa B
3alMTHBIN  3KpaH (pucyHOK 3.8, Hymepauusi KOHTaKToB
npveefeHa B [lMpunoxennn b (Tabmuua B1)). Oonyckaetcs
TaKkke  uMcrnonb3oBaTb  MpoBoda M3  MeTannoB  C
TEPMOINEKTPUYECKUMM  XapaKTepucTMkaMu, KoTopble B

rOn0exa AaTiHea

TPM12
Brop X-3
Bxog X-2
Bxog X-1

pabouMi CNER TEpMOonaps
/7

PucyHok 3.8

ananasoHe Temnepatyp 0...100 °C aHanorMyHbl XapakTepucTMKaM MaTepuanoB 3MekTpoaoB
Tepmonapsbl. [pu coegnHeHNM KOMMNeHCcaUMOHHbIX NPOBOAOB C TepMonapo 1 npubopoM Heobxoanmo

cobniogatb NONsiPHOCTb.

BHumaHue! T[py HapylleHWn yka3aHHbIX YCNOBUA MOFYT WMETb MECTO 3HayuTesbHble

NOrpeLHoCTN Npu nusMepeHnn.
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3.2.2.3 MoakntoyveHue AaTyYNKOB, nMeroLmx
YHUMULUMPOBaHHbIA BbLIXO4HOW CUrHam ToKa Wnu
HanpsXeHus

MHorve paTuMkM  pasnuyHbIX  OU3NYECKUX  BEMUYWH
OCHalLLeHbI HOPMUPYIOLLIMMKN n3mepuTenbHLIMU npe-
obpasoBaTensamu. Hopmupytowme npeobpasoBaTtenu
TpaHCHOPMUPYIOT CUrHanbl C NepBUYHbLIX NpeobpasoBaTtenen
(Tepmonap, TEpMOMETPOB COMPOTUBMEHUS, MaHOMETPOB,
pacxogoMepoB M Ap.) B YHUMUUMPOBAHHBLIA CUrHan no-
CTOSIHHOTO TOKa. BenuyvHa aToro Toka NexuT B CrneayloLmx
auanasoHax: ot 0 go 5, ot 0 go 20, oT 4 o 20 MA. [lnanasoH
BbIXOJHOTO TOKa HOpMUMpYloLero npeobpasosaTtens npo-
nopumoHaneH 3HayeHnio U3N4eCcKon BENUUMHBI, N3MepseMon
[aTyMKoM, M COOTBeTCTBYyeT paboyemy AManasoHy faTyuka,

yKkasaHHOMY B €ro TEeXHUYECKUX XapakTepucTukax. B cBa3m ¢ Tem, 4TOo npubop uaMepsieT TONbKo
BXOAHOE HanpshkeHve, Npu MOAKMYEeHUN AATYMKOB MOCTOSIHHOTO TOKa HeobxoAuMMO Mcrnonb3oBaTb
BXOAsliee B KOMMMeKTauuo Harpy3oyHoe conpoTueneHve RH=50,000+0,025 Om (cM. pucyHok 3.9 u

MpunoxeHwne b).

I'IpM HeobBX0aUMOCTM MUTaHUst HOPMUPYHOLWMX npeo6pasoBaTenel7|, Mcnonb3yrwnx BHELUHWE
WUCTOYHUKN MUTAHUA NOCTOAHHOIO TOKa, MOXET NPUMEHATbCA BCTpoeHHbII7I B ﬂpl/l60p rarnbBaHN4YeCKn

TPM12

-24B

+24 B

Bxop X-1

Bxop X-2

Bxopn X-3

PucyHok 3.9

M30MMPOBAHHBIV OT MUTAIOLLEN CETU M M3MEPUTENBHOIN YacTu Npubopa NCTO4HUK 24 B.

MpumeyaHne — MakcumaribHasi Harpy3ouHasi CMOCOGHOCTb BCTPOEHHOMO WCTOMHMKA MUTaHWs

cocrtaBnsieT 80 MA.
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Cxema nokrno4eHus K npnbopy UCTOYHMKA YHUBEPCANbHOMO CUrHana NoCTOSHHOMO HanpsiXkeHus
npueegeHa B MpunoxeHun b (cm. pucyHok B.7).

3.2.2.4 TMopgknoyeHne NMpomMeTpoB

Cxema nopKmMioYeHns K npubopy NMpPOMETPOB aHarormyHa MoAKIoYeHio Tepmonap (CMm.
pvicyHok B.9).

3.2.3 NUA-perynsatop

3.2.3.1 O6wwme cBegeHus

| PerynaTop
MAO-perynupoBaHne aBnsieTcs p
Hanbonee TOYHbIM W 3DDEKTUBHBIM ! —
MeTOAOM MOAAEPXKaHWUS KOHTPONMpyemon T T \ oKt

BENMYMHBI Ha 3agaHHOM ypoBHe. Ha T

pvicyHke 3.10 npuseneHa dyHKUMOHANbHasA
cxema MO-perynatopa. OcHoBHoe
Ha3HaveHue perynstopa — bopMmupoBaHue
ynpaBnsiowero curHana Y, 3agariowero
BbIXOAHYD MOLLUHOCTb MUCMOMHUTENBHOTO ~  '===—pm=mmm—mmmmmom oo oo oo oo -
mexaHuama (MUM) n HanpaBneHHoro Ha N farane
yMeHblUeHne paccornacosanma E  wvnu
OTKIOHEHUS TeKyLLlero 3Ha4yeHus
perynupyemMoin BenuuuHbl T OT BenuYMHbI
ycTtaBku T, B onepatopHoit hopme cdopmyna MNN-perynsatopa BeIrmsauT cnegyowmm obpasom:

. D
> MM

29
&

PucyHok 3.10
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Y=E{K,+ p%+ pT) 3.3)

Kak cnegyetr wu3 dopmynbl, [W[O-perynsatop COCTOMT U3 Tpex OCHOBHbIX YacTeu:
nponopuunoHaneHon K, wHTerpanbHown 1/p-T, w puddepeHumnansHon p-T,. Ha npaktuke, ans
(OpPMMPOBaHNS UMPOBLIX PEFYNSITOPOB UCMOMb3YHTCS pPasHOCTHble hopMyrnbl, MO3BONSOLMNE
paboTatb He C HenpepbiBHbIM BO BPEMEHW CWUrHarioM, a C KBaHTOBAHHbIM MO BpPEeMEHU. Takum
obpa3om, [Ans pacuyeTa ynpasnsiloWEro curHana Ha Bbixode uudposoro [MO-perynatopa
ncnonb3yeTcs hopmyna:

n |
1 AE
Y= X Bt — 2 E; AIIIS“-I—T.I A (3.4)
ui=0 3‘M_L\'!
roe:
Xp - nosoca nNponopLUnoHanbHOCTH;
Ei - paccorfiacoBaHuMe WU pasHOCTb Mexay YCTaBKOM T,en W TEKyLUUM
3HaYeHMEM N3MEPEHHON BENUYUHBI T;;
z, - ondpepeHumnanbHas NOCTOAHHaS;
AEi - pas3HoCTb Mexay ABYMS coceaHUMU paccornacosaHuamu E; n Eiy;
at,., - BpeMs Mexay ABYMS coCeAHUMM naMmeperHnsamu T, n Tiy;
T, - MHTerpanbHasi NOCTOsIHHaS;
i - HakonneHHass B i-i MOMEHT BpEeMeHW CyMMa paccorfiiacoBaHui
Z E; (MHTerpanbHas cymma).

MponopumnoHanbHasi cocTaBnsitoLLas 3aBUCUT OT paccornacoBaHus E; n oTBeyaeT 3a peakumio Ha
MFHOBEHHYHO OLLUMGKY perynupoBaHusl.
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n
WHTerpanbHas coctaBnsowas coaepxut B cebe HaKoMmeHHy oWwnbKy perynnpoBaHms Z‘ag Ao
1 no3sonsieT 4obUTbLCA MakcUManbHOW CKOPOCTU AOCTUXKEHNS YCTaBKK.
OunddepeHumanbHaa CcocTaBnslollas 3aBUCUT OT CKOPOCTM M3MEHEHMSI paccornacoBaHus
AEil At,,, v n03BONSIET YNy4YlLUUTL KAYECTBO NEpPEXoAHOro npoLiecca.

Bpewms MexXay CoceaHUMU U3MepeHuamn At onpeaenaeTca BpeMeHem onpoca O4HOro KaHana
n3MepeHua.

3.2.3.2 PexuMbl paboTbl perynstopa

B npunbope npeaycMoTpeHbl ABa pexuma paboTel perynsTtopa:

— W 0-perynatop ons ynpaeneHnUs CUCTEMOW «HarpeBaTeb-XONoANNbHUK»;

—  MW-perynsaTop Ana ynpaeBneHns 3anopHo-perynvpyowmmMm MexaH13MoM.

Pexum paboTbl perynatopa 3agaetcsa napametpom Al-6.

Perynsatop Ans ynpaBneHusi CUCTEMOW «HarpeBaTeNb-XoNoAUITbHUK» NpeacTaBnseT cobon
nonHoueHHbIn MNUA-perynsaTop, onucbiBaemblin oopmyron 3.4.

Perynatop Ans ynpaBneHUss 3anopHO-PErynupylowmuM  MexaHU3MOM  UCMonb3yeT
WHTerpaneHble cBoWcTBa anekTtpopsuratens K3P, B pesynbraTe 4ero ynpaBnsioLMA CUrHam Ha
BbIXOAe perynatopa noABepraeTcs  AOMOSMHUTENbHOMY  WHTErpypoBaHUIO  UCMOMHUTENbHBIM
MexaHu3amom. Paktnyeckn, B npubope peanusdoBaH [1[-perynsatop, KOTOpbI/ MnonyyYaeTcs nyTem
anddepeHumpoBaHna dopmynbl 3.4 1 oTbpacbiBaHUs BTOpOW npou3BoaHon. dopmyna perynstopa
nMeeT crieayoLwmnii Bua;: )
y,= 1 AE; 4 E; 35)
X, A T
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MNocne WHTErpnpoBaHna curHana McnonHUTEsNIbHbIM MeXaHU3MOM, ABNAKLWMMCA UHEPLUMNOHHbIM
3BEHOM CUCTEMbI, MofyyYyaeM ynpasBnsioLWmMin CUrHan cneaytoLlero suaa:
1 1 & ]
X’ B+ — Z E; Ay (3.6)
il u =0

)r:: =
npv 3Tom Xp' 1 z,” — NnapameTpbl Perynatopa ¢ y4eToM UHEPLMOHHbLIX CBOWCTB UCTMONHUTENBHOMO
MexaHu3ma. Takum obpa3om, Ha Bbixode nonyyaem rnonHoueHHbln MN-perynsaTop.

Onsa perynsitopa ynpaBreHusi 3anopHO-perynupyoLwmMM MexaHu3MoM MOXHO BblbpaTb OAWH U3
OBYX peXvMoB (3HayveHus 1 n 2 napameTtpa Al-6) — C nnaBHbIM U ObICTPLIM BbIXOOAOM Ha yCTaBKy. B
nocrnegHeM BO3MOXHbl  Hebonblume nepeperynvpoBaHus. [lpy  3ToM  MoxHO  6e3ygapHo
nepeknYaTbCst Mexay pexumamu, nostopHor AHP He TpebyeTcs.

3.2.3.3 MapameTpbl HAaCTPOWKKN perynsitopa

YTtobbl 06ecneunTb acpdekTMBHYO paboTy npubopa, HEOOXOAMMO Ansi KOHKPETHOro obbekTa
ynpaeneHus nogobpate koadduumentsl MUO-perynatopa: X,, z, U 7, 3TO BO3MOXHO caenatb
BpY4Hyto (cM. Mpunoxenune X) nnu ncnonb3oBaTe aBTOHACTPONKY (cM . Mpunoxexue E).

BHuumanune! B HekoTopbix cnyyasx [MW[-perynupoBaHue SBNSETCA U30bITOYHBIM - MNN
HegonycTumbiM. B Takmx cnyyasx, BbicTaBuB koadduumeHT 7, =0 unn z; = 0, MOXHO MONy4UTb
cootseTcTBeHHO M- nnu MN-perynaTop.

Ona ynpaBneHnss UCMOMHUTENbHLIM MexaHu3MoM npubop wucnonb3yeT o06a BbIXOAHbIX
yctponctea (pucyHok 3.11), npu 3TOM BbIGOp BbLIXOAHOTO YCTPOMWCTBA OnpedensieTcs cregylowmnm
yCnoBueMm:

ecnu Y>0 — BkntovaeTca BY1,;

ecnu Y<0 — BkntovaeTcsa BY2.
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Takum obpasom, BY1l ynpaBnseT HarpeBaTtenem B
cucteMe «HarpeBaTesflb-XONOAUMbHUK» WMW  KOHTakTamm
«OTKpbITb» B cucteme K3P, a BY2, coOTBETCTBEHHO
XONOANNBbHNUKOM MW KOHTaKTaMU «3aKpbITb».

Ons  dopmupoBaHns  ynpaBnsiowero  curHana
perynsTopa BbIXOOQHOW curHan BY npeobpasyetca B
nocrnepoBaTenbHOCTb MMMNYNbCOB (pUCyHOK 3.12) cornacHo
cnegytowen copmyne:

Ten To0%; @7

roe
D — gnutenbHOCTb MMNynbCa, [C]

Tcn — Nepuoa cnefoBaHnsa MMNYNbCoB, [C]

Y — curHan Ha Bbixoge MNIO-perynaTopa, [%].

Mepvoa cnepoBaHWs WUMMNYNbCOB Ty, 3aBUCMT OT
napameTpoB MycKOBOro 06OpyAOBaHUSI WCTMOSTHUTENBHOMO
mMexaHu3ama W 3agaeTtca napameTrpom Al-5. Manoe
3HaveHne T,  NPUMBOAMT K YacTbiM KOMMYyTauusM U
GbICTPOMY  M3HOCY CWUMOBBLIX KOHTakToB, a Gonbluoe
3HaYyeHVe — K yXyALWEHN0 Ka4yecTBa perynmpoBaHus.

oy B —— == =-=L-- Jra—
" F )
I ]
I I
Omun.| L b

PucyHok 3.11

K3P moxeT paboTaTb B KOHTYpe Harpesa Unu oxnaxaeHus. Tun ynpasneHus VIM — HarpeBaTesb

WU XonoaunbHWK — 3agaeTcs B napameTpe Al-4.

B 3aBMCMMOCTM OT BCTPOEHHOro BY, Heob6xoAMMO yCTaHOBUTb MWHUMArbHYIO ANUTENbHOCTb

nmnyneca WM, koTopas 3agaetcs napametpom Al-8.
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Y
X4 D Harpeearens
1 | 1 I
Bxkn. | |
| l
| l .
| [
| | X | %
| |
OTkn. [ t
Tc.ll
- > XOMOAHNLHHK
PucyHok 3.12 PucyHok 3.13

,uﬂﬂ NCKIMKYEHNA  U3NULLHUX CpaﬁaTblBaHVllZ perynatopa npu HebornbLIOM

3Ha4YeHun

paccornacoBaHus Ei ans BblMMUCMEHWUS 3HaYeHun Yi MCMnonb3yeTcsl YTOYHEeHHoe 3HayeHue Ep,

BbIYMCMEHHOE B COOTBETCTBUM C YCIIOBUAMM:
ecrm | Ei| < Xq, TO EP=0;
ecnn Ei> Xq, TO Ep= Ei— Xq;
ecnm Ei< — Xq, TO EP= Ei+ Xa,
rae Xa— 30Ha YyBCTBUTENbHOCTY (pUCyHOK 3.13).
30Ha HeuyBCTBUTENBLHOCTY 3adaeTcst napameTpom Al-2.

B cnyyae TexHomornyeckon HeobxoOUMOCTM  OrpaHuMuMTb  MakCUMarbHYIO
WCMOSTHUTENBHOTO MexaHnsma B npubope uMeeTcs BO3MOXHOCTb OrpaHUYeHus
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ynpaBnsioLLero BO3JENCTBUSA. Hanpwuwmep, ecrin Youx, %
Heobxoaumo, 4Tobbl MowHocTb M He npeBbiwana 80%, To 1wF————————————
HeobX0AMMO BLICTABUTb COOTBETCTBYKOLLEE  3HAYeHue B 7
napameTtpe Al-3 (pucyHok 3.14). v — o |
BHumaHme! il
1. Tlepen HacTpoyikon perynstopa Heobxogmmo I
3agaTte nepuog LWNMa (napametp Al-5, pexum |
pabotbl  perynsitopa (napametp Al-6) wun |
MUHMMAanbHYI0 ANUTENbHOCTL wMnynbca LM |
(napameTtp Al-8)). |
2. [Onsa nactpoviku MN-perynsTtopa ynpasneHusi K3P
Heobxoaumo 3adaThb BpeMsi MONHOro xoga 3aaBukkn (napametp Al-7), onpegensiemoe kKak
BpEMSs MepeMeLLeHNS PErynmnpyroLero opraHa nu3 OAHOro KpaHero norioXXeHus B Apyroe.
Ecnu nocne aBTOMaTU4eCcKOW MM PYyYHON HAaCTPOMKM MepexofHas XapakTepucTuka obbekTa
oTnMYaeTcs OT uaeanbHOW, HeobxoaMMo OTKOPPEKTUPOBATL 3afdaHHble
napameTpbl peryrnpoBaHunsi CornacHo pUcyHky 3.15. PucyHok 3.14

0 100 *t

2) Manoca NpONOPUMOHANEHOCTH ) Bpems uHTErpHPOBAHIR &) Bpens pdbeperumpoBanin

Yerame Yeranc

PucyHok 3.15 — KoppektnpoBaHue napameTpoB perynvpoBaHus
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3.2.4 Tunbl BbIXOAHbLIX YCTPOUCTB

BbIXxofHble yCTpoNCTBa NpeAHasHaveHbl Ans nepefadn BbIXOOHOrO YNpaBsiowero curHana Ha
MCMOMHUTENbHbIE MEXaHW3MBbI.

Cxembl nogkntodeHns BY npueegeHsbl B Mpunoxexun b.

B npubope ncnonbaytotca BY Tonbko AuckpeTHOro Tuna.

Buumanue! BHe 3aBucumocTu OT Tuna, nob6oe BbIXOAHOE YCTPOWCTBO raribBaHUYECKM
M30NMPOBaHO OT M3MepuTenbLHOro Brioka (3a ucknoveHnem souixoga T).

ﬂucxpeTHoe BY - ANeKTpoMarHuTHoe pene, TPaH3UCTOpHada ontonapa, OonNTOCUMMWUCTOP —
ncnonb3dyeTca And ynpasneHusa (BKJ'II'OHGHVIH/BI:IKJ'II’O"IGHVIH) HarpysKon nm6o HenocpeacTBeHHo, nm6o
vyepes 6ornee MolHble ynpasnawwmne aneMeHTbl, Takne KakK nyckartenun, TBepaoTellbHble perne,
TUPUCTOPLI UNTU CUMUCTOPGI.

AnekTpomarHuTHoe pene (Bbixog P) npegHasHavyeHO Ansi KOMMYyTauMM CUNOBbIX Lenew
HanpsikeHueM He 6onee 250 B n pabounm TokoM He Gonee 4 A.

TpaH3aucTopHasa onrtonapa (Bbixog K) npumeHsieTcsi, kak npaBuno, Ansi ynpasneHus
HWU3KOBOSbTHBIM pene (He 6onee 60 B npu Toke He Bonee 400 MA). Bo nsbexaHne Bbixoga u3 cTpos
TpaH3ucTopa Wu3-3a 6ONbLWOro TOKa CaMOWHAYKUMWM napannensHo OoOMOTKe BHELUHero pene
Heobxogumo yctaHasnueaTtb avog VD1 (cm. pucyHok B.2).

TpaH3ucTopHbIW kntoy (Bbixoa T) npegHasHayeH Ansi NPsMOro MOAKMOYEHUs Kk npubopy B
KayecTBE Harpy3kv TBEPAOTENLHOTO pene (BbIXOAHOE HanpsbkeHue 4...6 B, MOCTOSIHHBIA TOK He
6onee 25 MA).

BHumaHume! MakcmmanbHas anvHa coeavHUTEnNbHOro kabens mexay npubopom ¢ BeixogoMm T u
TBEPAOTENbHbLIM pene He AOoMKHa NpeBbiwaTh 3 M.
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OntocumucTtop (BbixoA C) MMeeT BHYTPEHHIOIO CXeMy nepexofa Yepes HOMb U BKMoYaeTcs B
Lenb ynpaeneHWs MOLLHOIO CUMUCTOPAa UK Napbl BCTPEYHO-NapannenbHO BKIIOYEHHbIX TUPUCTOPOB
yepes orpaHnumsatowmii pesnctop R1 (cm. pucyHok B.3). BenuumHa conpoTvBneHus pesucTopa
onpegensieT ToK ynpasneHus cummucTopa. HarpysoyHas cnocobHocTb Bbixofga — TOk He Bonee 50 MA
npv NepemMeHHOM HanpsixeHun He 6onee 250 B.

[na npepoTepalleHns Npobos TMPUCTOPOB M3-3a BbICOKOBOIbTHBIX CKAYKOB HaNpsXKeHWs B CeTh
K UX BblBOAaM pekoMeHAyeTcsi nogknoyate punbtpytowyto RC uenouky (R2C1).
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4 Mepbl 6e3onacHoCcTU

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 370 B, onacHoe ans yenoBeyeckon xu3Hu. Jliobble noakntoveHust K 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
KBanMuUMpoBaHHbIMU CneuuanucTamm, N3y4mBLLUMMY HacTosILLee pyKOBOACTBO MO IKCnyaTauuu.

BHuMaHue! B cBSI3W C HanMuneM Ha KIIEMMHWKE OMacHOro Asi KU3HU HanpsikeHusi npmbopsl,

N3roToBE€HHbIE B KOpMNyCaX LWUTOBOIro KpenneHusd, OOJIKHbl yCTaHaBNMBaTbLCA B LWUTaAxX ynpaBrieHUd,
AOCTYMHbIX TOJIbKO KBaJ'IM(bMLI,IApOBaHHbIM cneunanunctam.
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5 MoHTax npnbéopa Ha 06bEeKTe U1 NOAroTOBKA K paboTte

B pa3gene onnucbiBakTCA MOHTaX, KpenneHne n nogknoyeHne np|/|60pa.

5.1 MoHTax npubopa

YcTaHOoBKa NpMOOPOB HACTEHHOrO UCMOJTHEHUA

1. 3akpenuTb KpPOHWTEWH Tpems BuHTamu M4 x 20 Ha
NOBEPXHOCTW, NpeAHa3HaYeHHOW [ANns yCTaHOBKM npubopa (cm.
MpwunoxeHne A n pucyHok 5.1, a).

Mpumeyanne — BUHTBLI ANS KpenneHus KpoHLITeHa He BXOAAT B
KOMMMEKT MOCTaBKM.

2. 3auenuTb KpenexHblil Yyronok Ha 3agHen cTeHke npubopa 3a
BEPXHIOK KPOMKY KpPOHLUTEWHa (pucyHok 5.1, 6)

3. MpukpennTb NpMBOP K KPOHWTEWHY BUHTOM M4 x 35 u3
KOMIMSIeKTa NOCTaBKkM (PUCYHOK 5.1, 8).

PucyHok 5.1 — MoHTax npubopa
HacTeHHOro UCMONHeHUsA
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YcTaHoBKa NpMOOpPOB LWMTOBOIO UCNOSTHEHUS

1. MoaroToBUTb Ha LWMUTE yNpaBMneHWs MecTo AN
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2. YcrtaHoBMTb npubOp Ha WuUTe YynpaBneHus,
MCMonb3ys [Ans ero KpenneHWs MOHTaXHble SMeMeHThbI,
BXOASLUME B KOMMNMEKT nocTasku npubopa.

3. BcraButb npubop B cneumanbHO MOArOTOBNEHHOE
OoTBEpCTVe Ha NMueBon naHenw wmta (cMm. MNpunoxexve A un
pvicyHok 5.2, a).

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

5. 3aBepHyTb BUHTLI M4 x 35 u3 komnnekTa nocTaBku B
OTBEPCTUAX Kaxaoro dukcatopa Tak, 4Tobbl npubop Obin
NAOTHO NPWXaT K NULEBON NaHenu LwmTa.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

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

2.  YcraHoBuTb npubop Ha DIN-peliky B COOTBETCTBUM C
pucyHkom 5.3.

3. C ycunuem npugasutb npnbop k DIN-pelike B HanpaBnieHuu,
nokaszaHHOM CTPEeNKoun, 40 UKCaLmM 3aLlernku.

5.2 MoHTaX BHeLWHUX cBA3en

5.2.1 O6wue TpeboBaHUA

Ve

lMpn MoHTaxe pekomeHayeTcss cobnogate cregyowme
TpeboBaHus.

1. MopkntodeHne npubopa crneayeT NPoM3BOAUTL K CETEBOMY
cduagepy 220 B 50 Iy Mnm UCTOYHMKY MOCTOSAHHOIO ToKa +24 B, He PVCYHOK 5.3 - MoHTax
CBA3aHHOMY HEMOCPEeACTBEHHO C NWTaHWEM MOLLHOrO CUII0BOrO npuGopa ¢ KpenneHnem Ha
obopynoBaHua. Bo BHeLHEN LenM pekoMeHayeTcs YCTaHOBWTb DIN-pe#iky
BbIKMNOYaTenb nNMTaHus, obecnevmBaloWwmnn OTKIOYEeHe npubopa
OT ceTu, 1 NnaBkve npegoxpaHnTeny Ha Tok 0,5 A.

2. CxeMbl NOAKMIOYEHUs OaTyMKoB K npubopam pasnuyHbiX MoauduKauui npusedeHbl B
MpunoxeHuun b. NapameTpbl NMHUM coeanMHeHus npubopa ¢ 4aTYMKoM NpuBedeHbl B Tabnuue 5.1.
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Ta6nuua 5.1 — MapameTpbl NMHUKM CBA3U Npubopa ¢ AaTYUKaMmn

Tun gaTtumka OnvHa nuHUIA, M, ConpoTtuBnexHue WcnonHeHne nuHum
He Gonee nuHuu, Om, He Gonee
TepmomeTp 100 15.0 Tpexn;zosonHaﬂ, nposoaa
conpoTueieHnsa ! PaBHOWM OJUHbI N ceYeHusa

TepMoanekTpoaHbIN kabernb

Tepmonapa 20 100 9
(KOMNEeHcaUMOHHbBIN)

YHUMUMpOBaHHbIV

CUrHan nocTostHHOro 100 100 [ByxnpoBoaHas
TOKa

YHUdMUMpOBaHHbBIV

CUrHan HanpspkeHus 100 5,0 [ByxnpoBoaHas

NOCTOAHHOIO TOKa

3. BcTpoeHHbIi B nNpubOp WCTOYHUK TMOCTOSIHHOTO HanpsbkeHus 24,0124 B cnepyet
MCnonb30BaTb AN NMUTaAHUSI aKTUBHBIX OATYMKOB C aHaNoroBbIM BbIXOAOM WIW aHarnorosble BbIXoAbl
npubopa (n. 3.2.5).

BHumaHue! He gonyckaeTtcs noakroyeHre K BCTPOEHHOMY B MPMBOP UCTOYHWKY HanpsbkeHus 24
B oaHOBpPEeMeHHO aHanoroBbIX BXOAOB U BbIXOLOB.

5.2.2 Yka3aHuUA N0 MOHTaxy

PekomeHaaLmmn no opraHnsauum MOHTaXa crnegytoLme.

MoarotoBuTb Kabenu Ans coeAuHeHWsa npubopa C AaTYMKOM, a Takke C MCTOYHUKOM MUTaHus
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOIO TOKa.

Ina obecneyeHns HaOEXHOCTU JNEKTPUYECKUX COEAMHEHUW peKoMeHAYeTCs MCMnofb3oBaTb
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOPbIX Mepepd MNOAKMYeHNeM criegyeT TuiaTerbHO
3a4MCTUTb M 06NYyANTL. 3a4NCTKy XK kabener He06xoaNMO BbINOMHATL C TAaKUM PacyeToM, YTODbI NX
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OrosieHHble KOHLbI MOCe MOAKMIOYEHUst K Npubopy He BbICTynanu 3a npegens! kneMmHuka. CeveHne
Xun kaBeneit JOIMKHO BbITb He Gonee 1 MMZ.

B Kkopnycax HacTEHHOrO KpemnmneHusi KOHUYECKME YacTu YMIOTHSOWMX BTYNOK cpe3aTb Takum
o6pasomM, YToGbl BTYrKa NOTHO Mpurierana Kk noBepxHoCTU kabenst.

MpumeyaHus

1. KabenbHble BbIBOAbI Npubopa paccyvMTaHbl Ha MOAKMOYeHWe Kabenem € HapyXHbIM
anameTpom ot 6 4o 12 mm.

2. [OAna yMeHblUeHUs TpeHus Mexay pPe3VHOBOW MOBEPXHOCTbI0 BTYNKM U Kabens
pekoMeHAyeTCs NPUMEHSITb Tarbk, KpaxMan u T.4.

Mpun npoknagke kabenen cnegyeT BbiAENUTb MUMHUM  CBA3W, coeguHsowme npubop
C [aT4yMKOM B CaMOCTOATENbHYK Tpaccy (MM HeckonbKo Tpacc), pacnonaras ee (Mnu ux)
OTAENbHO OT CUIIOBbIX Kabenen, a Takke OT kabenen, co3aarLLMX BbICOKOYACTOTHBIE U MMMYNbCHbIE
nomexu.

BHumaHue! [ns 3awmTbl BXOo4oB npubopa OT BAWUSHUA MPOMBILUMIEHHBIX 3NEKTPOMarHUTHbBIX
nomex NMMHUK CBSA3N nNpubopa c AaT4yMKoM crefdyeT dKpaHupoBaTb. B kayecTBe akpaHOB MOryT ObITb
MCcnonb3oBaHbl Kak cneuuanbHble kabenu ¢ 3KpaHWpyloWWMMKU onfeTkamu, Tak W 3a3eMreHHble
cTanbHble TpyObl Noaxoaswero avameTpa. JKpaHbl kabenen ¢ aKpaHMpyoLWMMK onneTkaMmu cnegyet
NOAKMIOYNTL K 3a3€MITEHHOMY KOHTAaKTY B LLWTE ynpaBreHus.
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5.3 MoakntoyeHune npubopa

CoeguHenne npubopa C WMCTOYHUMKOM nWTaHuA (CeTbio) W AaTyukamu  MpOU3BOAMTCHA
Nno COOTBETCTBYIOLUMM CXemam, npuBeaeHHbIM B [punoxenun b, ¢ cobnogeHnem U3noXeHHON Huxe
nocnefoBaTenbHOCTU AENCTBUIA:

1.
2.

3.

4.

MoakniounTb MPUGOP K UCTOYHVKY NUTAHUS;

MopaTe nuTaHwe, BbICTaBUTbL KOAbI TWNa AatyvMka WM pexumbl pabotbl JY, a Takxe
Heobxoaumble ycTaBku perynupoBanus (cm. MNpunoxeHue B), 3aTem CHATb NuTaHue;

MoAKMIOYNTL NUHUK CBA3KN «NPUGOP — AaTUYMKU» K NEPBUYHBIM Npeobpa3oBaTtensM U BXxogam
npubopa;

MoaknounTb NUHUKM CBSA3N «MNpubop — Harpyska» K WCMOMHWUTENbHbIM MeXaHu3mMaMm unu
perucTpaTopam 1 Beixogam npubopa.

BHumanue! [na 3awuTthl BXOAHbLIX LUeneilt npubopa OT BO3MOXKHOMO npo6os 3apsgaMu
CTaTUYECKOrO ONIEKTPUYECTBA, HAKOMIEHHOr0 Ha JIMHUAX CBA3W «MpuBop — AaTuvk» nepesd
MOAKIIOYEHNEM K KIEeMMHUKY npubopa, UX Xunbl crieayeT Ha 1...2 CeK COeaMHUTb C BUHTOM
3a3eMneHns Wwura.

Mocne nopgaun HanpsbkeHus nutanus npubop nepexogut B pexum PABOTA (cm. n. 6.1). MNpun
MCMPaBHOCTM [aTyvka WM NIMHUM CBA3WN Ha UMgpPOBOM MHAMKaTOpe OoTOOpasuTcs Tekyllee 3HayYeHue
n3mepsieMo BenuuuHbl. Ecnm nokasanus npubopa He COOTBETCTBYHOT pearlbHOMy 3HayYeHuto
n3mMepsieMol BEMUYMHBI, HEOOXOANMO NPOBEPUTL UCMPABHOCTb AATYMKA U LIENOCTHOCTb NIMHWUMN CBSI3N,
a Takke NpaBWUNbHOCTb UX MOAKMIOYEHMS.
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BHumaHmue!
Mpn npoBepke UCNPaBHOCTW AaTyuka W NIMHUM CBA3WN HEOOXOAMMO OTKMIOYMTL Npubop oT
ceTn nuTaHusA. Bo wusbexaHue Bbixoga npubopa u3 CTPOSi NpU «MPO3BOHKE» CBSA3EN
HeobXoAMMO MCNomnb3oBaTh WM3MEPUTENbHbIE YCTPOMCTBA C HAaMpPsPKEHWEM MNUTaHUS He
6onee 4,5 B, npn 6onee BbICOKUX HANPSHXKEHWUAX MUTAHWUSA ATUX YCTPOWCTB OTKMIOYEHWUEe

1.

nartymka ot npubopa obssaTensHo.

MopknoyaTe akTUBHbIE npeoGpaaoBaTenM C BbIXOOHbIM CUrHanom B Buae NOCTOAHHOIo

HanpsixeHua (-50,0.+50,0 vB wnnm 0...1,0 B)
MOXHO  HEMoCpPeACTBEHHO K  BXOAHbIM
KOHTakTam npubopa.

Moakntoyexne npeobpa3soBartenem c
BbIXOA0OM B BuMae TOKa (0...5,0 MA,
0...20,0 MA wunn 4,0...20,0 MA) — TOMBKO
nocrne yCTaHOBKM LWYHTUPYIOLLEro pesucropa
conpotusneHvem 50,0 Om (gonyck He 6onee
0,1 %), NnoaKMtoYeHne KOTOporo HeobxoanuMo
npoun3BoanTb B COOTBETCTBUU ¢
pucyHkom 5.4,6, T.e. BblBO4 pes3ucTopa
[OMKEH 3aBOAMTLCA C TOW XXe CTOPOHbI
BVMHTOBOW KIIEMMbl, 4TO X MNpoBod OT

uu @IE]

Ru
HenpaeunbHo! npaeunbHo!
a) 6)
PucyHok 5.4

partyuka. Npu ncnonb3oBaHun npoeoga ceveHnem 6onee 0,35 MM KOHeL, NPOBOAA U BbIBOL,
pesncTopa HeobXo0aANMO CKpyYMBaTh UK CNasTb.

BaxHo! HeBbinonHeHne aToro TpeboBaHWsi MOXET MNPMBECTM K NPONagaHuilo KOoHTakTa
Mexay BbIBOAOM Pe3ncTopa W KNemMbl, YTO NoBreyeT nospexaeHne Bxoga npmbopa.
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5.4 «BbicTpas» 3ameHa npubopa (Tonbko Ansa npubopa B kopnyce LL11)

KoHcTpykums knemm npubopa, BbiNoOnHeHHOro B koprnyce L11, nossonsieT OCyLLEeCTBUTb
onepaTuBHYl0 3ameHy npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HEeMYy BHELUHUX MUMHWUA CBA3W.
MocnepoBaTenbHOCTL 3aMeHbl Npubopa crneayioLas:

1)
2)
3)
4)
5)

6)

obecTounBaTCA BCe NMMHUM CBS3W, Noaxoasiumne Kk npubopy, B T.4. NMUHUN NUTaHUS;
BbIBMHYMBAIOTCS KpENeXHble BUHTbI (4Ba) NO Kpasim KINeMMHOI konoaku npubopa;

CbeMHas 4yacTb KONMOAKW OTAEensieTcs oT npubopa BMeCTe C MOAKIMIOYEHHBIMU BHELUHUMMN
NIMHUAMW  CBA3W MPWU  MOMOLUM OTBEPTKM WNW  APYroro MNOAXOASALEro WHCTPyMeHTa
(oTcoeanHeHMe KNEMMHOIN KONOAKN NpeAcTaBneHo Ha pucyHke 5.5);

npubop BbIHUMAETCS U3 WKTA, @ Ha ero MecTo yCTaHaBNMBaeTCs APYron ¢ npeaBapuTenbHO
yAaneHHOoW pa3beMHON YacTbio KNemmM;

K ycTaHOBREeHHOMY Npubopy NoAcoeanHsAeTCs pasbeMHast YacTb KIeMM C MOAKMIYEHHbIMU
BHELUHUMU NINHNAMU CBA3M;

3aBMHYMBAIOTCA KPenexHble BUHTbI KNEMMHOW KONOAKW.
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PucyHok 5.5 — «BbicTpas» 3ameHa npubopa
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6 Pexumbl paboTbl npubopa

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

6.1 Pexum PABOTA

Pexum PABOTA sBRNSIeTCS OCHOBHbIM 3KCMyaTaUWMOHHbIM PEXUMOM, B KOTOPbIA npubop
aBTOMAaTWMYECKM BXOAUT MpY BKMHOYEHUM NUTaHUS. B gaHHOM pexrmMe npousBoaUTCS ONpoC BXOOHOMO
AaTuMka C BbIYMCMEHVMEM MO MONYYEHHbIM AaHHBIM TEKYLUMX 3Ha4YeHWUn U3MepsieMoV BENUYUHBbI U
oTOGpaxKeHnem mnx Ha LdpoBOM MHAMKATOPE U BblAavelt He0BX0ANMbIX CUTHAMNOB PErynnpoBaHns Ha
BbIXOOHbIE YCTPOWNCTBA.
B npouecce paboTbl npubop KOHTPONMPYeT WCNpPaBHOCTb BXOAHOTO Aatyvka W, B crnyyae
BO3HUKHOBEHWSI aBapuu Mo BXOAY, CUrHanusmpyet o6 3TOM BbIBOAOM Ha LMEPOBONA MHAMKATOP
coobLLeHMs1, COOTBETCTBYIOLLEro aBapuiiHou cutyauum (cMm. MNpunoxeHne [0). Pabota BbIXOAHbIX
YCTPOMCTB Npu 3TOM 6GnokupyeTtcs. ABapuiiHas cuTyauusi BO3HUKaeT Mpu BbIXxoge WU3MepsieMon
BENMYMHbI 3a AOMYCTUMbIA AManasoH KOHTPons (cM. Tabnuuy 2.2) unu npy BbIXOAE M3 CTPOS AaTyuka
(06pbIB YN  KOPOTKOE 3aMblkaHWe TEPMOMETPOB COMPOTMBIEHUs, OGpLIB Tepmonapbl Wnu
yHUMULMPOBAHHOTO Aartyuka). [lonycTumble npedenbl M3MEpeHun ANS Kaxgoro Tuna gatyvka
ykasaHbl B Tabn. 2.2.
BHumanue! lMpubop nHonumpyert:
TEMMepaTypy «XONOAHON0 crnasi» — B Crlydyae KOPOTKOro 3amblkaHUsi TepMonapsl;

—  3Ha4eHWe HWXHEro npefena AuanasoHa — B Criy4ae KOpoTKOro 3amblkaHus Aatymkos 0...1 B,
0...5 MA, 0...20 MA 1 obpbiBa gatumkos 0...5 MA, 0...20 MA;

—  3HauveHuWe cepefvHbl AvanasoHa — B Clyyae KOpoTKOro 3aMmblkaHust gatyuka —50...+50 mB.

47



B  pexumve PABOTA npubop ynpaBnseT BHELHWM WCMNOMHUTENbHBIM YCTPOWCTBOM.
Bur3yanbHbIl KOHTPOSb 3a PaboToW BbIXOAHOTO YCTPOMCTBA MOXET OCYLLUECTBMSATLCS ONepaTopom Mo
cooTBeTcTBYOWMM cBeTognodam «K1l» n «K2». 3acBeTka cBeTogmoda CurHanuMaupyeT O nepesofe
BbIxoaa B coctosiHne BKJTKOYEHO, a rawenne — B coctosiHne OTKJTKOYEHO.

6.2 Pexum MPOrPAMMUPOBAHUE

Pexum NMPOrPAMMUPOBAHWE npegHasHadeH Ans 3afaHus U 3anucy B SHEProHe3aBuCUMYHO
namsitb npubopa TpebyeMbix Mpu 3KCnnyaTauuyM nporpaMMmpyemMbix MapamMeTpoB. 3afdaHHble
3Ha4YeHWsl NapaMeTpoB COXPAHSIIOTCS B MAMATH NpuGopa npu BbIKIOYEHUN NAUTAHUS.

MpumeyaHus.

1. Tlpn coxpaHeHUM W3MEHeHHbIX 3HaveHW napameTpoB b1l-0 m bl-7 BbixogHble YcTpoWcTBa

BbIKIo4atoTCs. [Mpy uaMeHeHnn gpyrmx napameTpoB Nprbop ocTaeTcs B paboyem COCTOSHN.

2. 3Havenve napametpa b1-7 onpenensieT TOYHOCTb OTOOPaXKEHNS UHOVKALWM 1 MacLUTabUpyeT 3HauYeHNst
1 gvanasoHbl napametpoB T, Xp, Al-2, bl-5 n bl-6. MacwmabupoBaHve BbINOMHSETCS NyTEM
YMHOXEHUS TEKYLLMX 3HAYEeHWM yKadaHHbIX NMapameTpoB Ha KoahdmLUMEHT 10 rme x — 3HadeHve
napameTpa b1-7.

Ecnu B Teuenne 20 cek B pexume NMPOTPAMMUPOBAHWE He npou3Bogutcsi onepauui c
KHOMKamu, Npubop aBTOMaTM4Yeckn Bo3spallaeTtcs B pexum PABOTA.

B npubope yctaHOBNEHO ABa yPOBHS MPOrpaMMUPOBaHUSI.
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Ha nepBOM ypoOBHE OCYyLleCTBIAEeTCA NPOCMOTP

N U3MEHEHME 3HAYEHMWI NapameTpoB perynupoBaHus: Pexin PAGOTA

yctaBkm T un koadpdpuumeHtoB X, =, 7. Bxop Ha

nepBblii YPOBEHb NPOrpaMMUPOBaHUS OCYLLLECTBISETCS

KPaTKOBPEMEHHbIM ~ HaXaTMeM Ha  KHOMKY :TR_]___Ba;a:ne_y;a:m———.i

(MameHeme & guanasone |
| pabors parmka)

MocnepoBaTtenbHOCTL paboTbl ¢ MPUBOPOM Ha NepBOM
ypoBHe nporpaMMmpoBaHus npusegeHa Ha
pucyHke 6.1.

||',\_| T " Zaganve cTepeanca |
_{ | (w3ameresie of 0 4D BEPHETO |
~ NpEAena AnanasoHa |
M _ et _ |

Ha BTOopom ypoBHe  nporpamMMpoBaHVs
ocyLecTBnseTcs npocMoTp " Heobxoaumoe
N3MeHeHne (YHKUMOHamNbHbIX MapameTpoB npubopa.
®yHKUMOHaNbHbIe NapameTpbl Npubopa pasfeneHsbl Ha
rpynnel A 1 b. B rpynne A HaxogsTcs napameTpbl,
onpegenstowme noruky pabotsl npubopa. B rpynne b —
napamMeTpsl, oTBevawLne 3a HacTpowiKy
n3mMepuTenbLHON YacTu npmubopa.

MoapobHoe onvcaHne napameTpoB NpUBEAEHO B
MpunoxeHun B.

Bxoa Ha BTOpON ypoBeHb MPOrpaMMMpOBAHWS OCYLLECTBIISIETCS HaXaTuem W yAepXuBaHuem

PucyHok 6.1 — NocnepoBaTenbHOCTb
paboTbi c npu6opoM Ha NnepBoM
YPOBHE NporpaMMnpoBaHus

near,;
KHOMKM [: He MeHee 3 cek. lNocrnenoBaTenbHOCTY Mpolenypbl NMporpaMMUpoBaHUst npubopa Ha
BTOPOM YpOBHe Ans 06enx rpynn napameTpoB nNpuBefeHbl Ha pyUcyHKkax 6.2 - 6.4.

49



,uﬂﬂ 3awuTbl napameTpoB OT Pexxom PABOTA
HeCaHKUMOHNUPOBaHHOIoO -
N3MEHEHUA paGO‘-WIX pexmmoB B

YAERHEATE
rIpI/I60pe cnyxart napameTpbl He mevee 3 cex, E| *

cekpeTHoctn AO0-0 u b0-0, B
KOTOpbIX yCTaHaBMnMBaeTCs 3anpeT

Ha M3MeEHeHne napameTpoB

COOTBETCTBYIOLLEN rpynnbl M amepwes s |

napamMeTpoB perynupoBaHus. Mpu | nepaverpos |

YCTaHOBIIEHHOM 3anpete

paspellaeTca  TONbKO MPOCMOTP " .

paHee 3aflaHHbIX 3Ha4YeHun I A nanemerpan :I i :

MapamMeTPOE 3TUX rpyrin. L1 A 63y b 4
HocTtyn kK aTum napameTpam

CEKpPeTHOCTU  OCYLLECTBMSETCA  TONbKO PucyHok 6.2 — NocnepoBaTenbHOCTb

yepes Koapl: paboTbl Cc NPMGOPOM Ha BTOPOM YpOBHEe
—  Ang rpynnel napameTpoB A ko nporpamMmMmpoBaHus

noctyna 35;
—  ansa rpynnsl napameTpos b koa goctyna 246.

Buumanume! [1ns Bo3BpaTa BCex 3aBO/CKUX YCTAaHOBOK Heobxoammo HabpaTtb ko ! .
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PucyHok 6.3 — NocnepgoBaTenbHOCTL pa6oThbl C NPUGOPOM Ha BTOPOM YPOBHE

nporpamMMmupoBaHusA (Ans rpynnbl napaMmeTpos A)
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PucyHok 6.4 — NocnepgoBaTenbHOCTb paboTbl C NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmmMupoBaHus (AnA rpynnbl napameTpoB b)
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7 TexHuyeckoe obcnyxuBaHue

TexHuuyeckoe OGCJ‘Iy)KVIBaHVIe an6opa NnpoBOAUTCA He peXXe OA4HOro pasa B WeCTb MecdueB U
COCTOUT B NpoBepKe KpenneHna an60pa, BWHTOBbIX COEIMHEHUN, a TaKke yoaneHun nbliiv 1 rpAasn c
KrneMMHUKa anGOpa. [Mpun BbINOAHEHMU pa60T Nno TexXHU4Yeckomy 06CJ'Iy)KVIBaHI/lI0 an6opa cnenyet
cobnoaatb Mepbl 6e30MacHOCT, U3MNOXEHHbIE B pasgene 4.

8 MapkupoBka npubopa

Ha Kopnyc npvl60pa N NPUKPENNeHHbIX K HeMYy Tabnuykax HaHOCATCS:

—  HaumeHoBaHue npubopa;

—  cTeneHb 3awmThbl kopnyca no FOCT 14254,

—  HanpsbKeHve U YyactoTa NUTaHus;

—  noTtpebrnsiemasl MOLLHOCTb;

—  Knacc 3awmTbl OT NnopaxeHusi anektTpuyeckum Tokom no NOCT 12.2.007.0
—  3HaK yTBEPXOEHMWS TUNa CPEACTB U3MEPEHUIA;

—  3Hak cootBeTcTBUsi no FOCT P 50460;

—  3aBOACKOW HOMep npubopa 1 rof Bbinycka.

Ha I'IOTpe6VITeJ'IbCKy}0 Tapy HAHOCATCA:

—  HaumeHoBaHue npubopa;
—  3aBofcKon Homep npubopa K 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 TpaHcnopTUpoBaHMe M XpaHeHue

10.1 MNpwnbopbl TpaHCNOPTUPYIOTCSA B 3aKpbITOM TpaHcnopTe noboro Buaa. Kpennexue tapbl B
TPaHCMOPTHBLIX CpeAcTBax [AOMMKHO MNPOM3BOAWMTBLCA COMMacHO npaswunam, [AeWCTBYIOLUMM  Ha
COOTBETCTBYIOLLMX BUAaX TpaHCNopTa.

10.2 YcnoBusi TpaHCNOPTUPOBaHNUSI AOMKHbI cooTBeTCTBOBaTh ycnosusim 5 no FOCT 15150-69
npu TemnepaTtype OKpyxatllero Bo3sgyxa oT MuHyc 25 go +55 °C ¢ cobnogeHnem mep 3almTbl OT
yAapoB 1 Bubpauui.

10.3 lNepeB0O3Ky OCYLLECTBNSATL B TPAHCMNOPTHOM Tape MOLUTYYHO UK B KOHTENHepaXx.

10.4 YcnoBus XpaHeHWss B Tape Ha CKrage W3rotoBuTens u  noTpebutens [OIKHbI
cooTBeTcTBOBaTh ycnosusam 1 mo [OCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHble NpUMech.

Mpnbopbl cnegyeT XpaHUTb Ha CTennaxax.
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11 KoMnnekTHoOCTb

Mpubop 1 wr.
MacnopTt 1 3ka.
PykoBoacTBo no akcnnyatauum 1 aks.
[apaHTUHbIA TanoH 1 3k3.

MpumeyaHune - WMsrotoBuTenb ocTaBnseT 3a COOOW MpaBO BHECEHWS [OMOSHEHUN
B KOMMNIEKTHOCTb n3fenus. MNonHas KOMNNEeKTHOCTb ykasaHa B macnopTte KOHTponnepa.

12 lapaHTuIHbIe 0GA3aTenbLCTBA

12.1 WN3roTtoBuTenb rapaHTupyeT cooTBeTcTBME npubopa TpeboaHusim TY npu cobniogeHum
YCNOBUIA 3KCMNyaTaumu, TPAHCNOPTUPOBaHWS, XPaHEHNS Y MOHTaxa.

12.2 MNapaHTUiHLIN cpok akcnnyaTaumn 30 MecsueB Co AHA MPOAaXN.

12.3 B cnyyae Bbixoga npubopa n3 CTposi B Te4eHue rapaHTUAHOrO cpoka npu cobnogeHum
nonb3oBaTenem YCrnoBuWii 3KChryaTaumu, TpaHCNOPTUPOBaHUS, XpaHEHUs U MOHTaxa npeanpusitue
N3roToBuUTENb 06A3yeTCH OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

12.4 Mopsagok nepefayun U3genusi B peMOHT CoepXaTcsi B NacnopTe U B rapaHTUMHOM TaroHe.
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MpunoxeHune A. NaGapuTHbIe YepTeXn KopnycoB Npudopa

PucyHok A.1 pgemMoHcTpupyeT rabapuTHble W YyCTAHOBOYHbIE 4YepTexu npubopa HaCTEHHOro

Kkpennexunsa H.
Yronok
T 105

KPOHWTERH

<130

PucyHok A.1 — Npubop HacTeHHoOro kpenneHus H

MpumeyaHue — BTyJ'IKVI noapesatb B COOTBETCTBUU C AaMeTpOM BBOAHOIo kabens
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Ha pucyHke A.2 npuBeneHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennexus W1,

uKCaTopH NALEBEA NaHENb LWKTE

%

PucyHok A.2 — Mpubop wutoBoro kpenneHus L1
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Ha pucyHke A.3 npuBegeHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LWMTOBOro
kpennexus LW2.

NMUEBAA NaHeNb IWKTa

PucyHok A.3 — Mpu6op wutoBoro kpennewus L2
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Ha pucyHke A.4 npuBefeHbl rabapuTHbIE U YCTaHOBOYHbIE YepTexu npubopa C KpenneHmem Ha
DIN-periky.

--.____5§_“_"'.______‘£_2________.-—

PucyHok A.4 — Mpun6op c kpenneHmem Ha DIN-penky
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Ha pucyHke A.5 npuBeneHbl rabapuTHble M YCTAHOBOYHbIE 4YepTexu npubopa LMTOBOro
kpennexusa W11.

NWuesan nNaHenb Wurta

2)

:‘ —3

— |
;

000

|
L -

PucyHok A.5 — Mpu6op wmtoBoro kpennenus Lj11

g
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MpunoxeHue B. CxemMbl Nogkno4YeHUsa npuoéopa

HasHaueHne KOHTaKTOB KNeMMHbIX KONoAok npubopoBs npveegeHo B Tabnuuax b.1, 6.2, B.3.
Tabnuua B.1 — HasHayeHMe KOHTaKTOB KNEMMHOM Konopaku npubopa B HacteHHOM H wu

wmtosom L1, L2 ncnonHeHMsix KopnycoB
Homep Ha3HaueHune Homep Ha3HaueHune
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 9 Bxog 1-1
nntoc nutandusa = 20...375 B
2 MutaHue ~ 90...264 B nnn, 10 Bxog 1-2
MUHYyC nuTaHus = 20...375 B
3 Bbixog 1-1 11 Bxopg 1-3
4 Bbixog 1-2 12
5 Bbixog 1-3 13 He 1cnornb3yrTcs
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Ta6bnuua 5.2 — HazHayeHWe KOHTAKTOB KIeMMHOW KOrnoAku npubopa B kopnyce 11

Homep Ha3HaueHune Homep Ha3HaueHune
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B nnn, 1
nntoc nutadma = 20...375 B HE UCTIONb3YIOTCS!
2 MutaHue ~ 90...264 B nnn, 12
MUHYyC nuTaHusa = 20...375 B
3 He Mcnonb3yTes 13 Bxop 1-1
4 14 He ucnonb3yeTca
5 Bbixog 1-1 15 Bxopg 1-2
6 Bbixog 1-2 16 He ucnonb3yeTca
7 Bbixog 1-3 17 Bxoa 1-3
8 Bbixog 2-1 18 He ucnonb3yeTcs
9 Bbixog 2-2 19 -24 B
10 Bbixog 2-3 20 +24B
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Ta6bnuua 5.3 — HasHa4yeHne KOHTaKTOB KIeMMHOW KOnoaku npubopa B kopnyce [

Homep Ha3HaueHune Homep Ha3HaueHune
KOHTaKTa KOHTaKTa

1 Mutanue ~ 90...264 B nnn, 9 +24B
nntoc nutadma = 20...375 B

2 MutaHue ~ 90...264 B nnn, 10 -24 B
MUHYyC nuTaHusa = 20...375 B

3 Bbixog 1-1 11

4 Bbixog 1-2 12 He ucnonb3ylTcsa

5 Bbixog 1-3 13

6 Bbixog 2-1 14 Bxop 1-3

7 Bbixog 2-2 15 Bxog 1-2

8 Bbixog 2-3 16 Bxop 1-1

Ha pucyHkax B.1 - 5.8 npuBeeHbl cxeMbl NoakntoyeHus npudopa.

\E Buixog X-1
E::]“- Buixog X-2

— Buixog X-3

PucyHok B.1 — Cxema noAKmno4eHusi Harpy3ku

Kk BY tTuna P

Buixop X-1

-|_|"
Buixop X-2 —I P1

@]

Beixop X-3 +U,

VD1

PucyHok B.2 — CxemMa noakno4YeHUs Harpysku
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k BY Tuna K




tasa

Buixop X-1

@ BoixoaX-2 f— 47...68 Om
Buixop X-3

0.1x630 B

PucyHok 5.3 — Cxema noakn4yeHus cunosoro cumuctopa k BY tuna C

pene

Buixog X-3

) +
1000m | CoXOAX-T |
1 1| Buixon X-2 TeeppoTenbHoe

PucyHok B.4 — Cxema nogkntoyeHus Harpy3ku kK BY tuna T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

PucyHok B.5 — Cxema nogkntoyeHus
TepMoMeTpa CONPOTUBIIEHUA

Bxopa x-1

Bxopa x-2
Gh

Bxop x-3

PucyHok B.7 — Cxema nogkntoyeHus
aKTMBHOrO gaTyuKa ¢ BbIXOAOM B BuAe
HanpsikeHua -50...50 MBunn 0...1 B
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Bxopa x-1

™
+ Bxog X-2
C_ onn X-3

PucyHok B.6 — Cxema nogknto4yeHus
TepMO3neKTpuyecKkoro npeobpasoBartens

+

I Bxopa x-1

Bxop x-2
Ry

Bxop x-3
R,=50,000 + 0,025 Om

PucyHok 5.8 — Cxema nogknto4yeHus
aKTUBHOIO AaTyMKa C TOKOBbIM BbIXO4OM
0...5 MA unu 0(4)...20 mA




MporpamMmmpyemble napaMeTpbl NpeacTasneHsl B Tabn. B.1.

Ta6bnuua B.1 — lNepeyeHb NporpaMMupyeMbIX NapamMeTpoB

MpunoxeHue B. NMporpammupyembie napameTpbl

MpunoxeHne copepxuT lNepeyeHb MporpamMMUpyeMbiX MapameTpoB npuGopa B TabnuyHOM
Buae.

MapameTp DonycTtumble 3aBoackas 3HaveHus
0603HaquMe| HasBaHue 3HaveHus KommenTapun ycTaHoBKa | nonbk3oBarens
OCHOBHbIe NapaMeTpbl perynmpoBaHus
*T YcraBeka ans
nno- -999...9999 [en. nam.] 30.0
perynstopa
Ty Vikrerpanthas 0...9999 cex. 50.0
NoCTOsHHast
Ta AucbcbepeHupn-
anbHas 0...9999 Cex. 10.0
NoCTOsHHast
*Xp Monoca
nponopumo- 0.001...9999 [ea. nam.] 50.0
HanbHOCTH
F'pynna A. NMapameTpbl, onucbiBatoLiue Noruky paborbl npubopa
A0-0 MapameTtp 01 PaspelueHo u3MeHsTb 01
CEeKpeTHOCTU napameTpbl perynupo-
ans rpynnsl A BaHUS W napameTpbl
rpynnbl A
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble 3aBoackasa 3HaueHus
0603HavYeHne HazBaHue 3Ha4yeHus KOMMeHTapMM ycTaHOBKa nonb3oBarens
02 3anpeLweHo U3MeHATb
napameTpbl rpynnbl A,
npu 3TOM  BO3MOXHO
V3MeHsITb  MmapameTpbl
perynupoBaHusi
03 3anpeLweHo U3MeHATb
napameTpbl rpynnbl A,
a Takke napameTpbl
perynmpoBaHusi
*Al-2 3oHa Heuys- 0...999.9 [en. nam.] 0.0
CTBUTENBHOCTMN
Al1-3 OrpaHunueHne 0...100 % 100
MakcMmarnbHon
MOLLIHOCTM
Al-4 Tun 0 HarpeBartenb 0
ynpaBneHus 1 XonogunbHUK
Al-5 Mepwvog LM 0...80 CekK. 2
Al-6 Pexum 00 MWA-perynaTop 00
paboThbl
perynstopa 01 MA-perynstop
02 MNA-perynsTop,
ObICTPbIV BbIXO4
Al-7 Bpemsi nonHoro 3...900 Cex. 60
XOAa 3aABWKKN
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MpogomkeHne Tabnuubl B.1

MapameTp HOonycTumbie KoMmeHTapuu 3aBopckas 3HauyeHus
O603HaueHne | Haumenosanue 3HaveHus yCTaHOBKa | monb3oBartens
A1-8 MuHuManbHas 6, 10, 20, 50, Mc 200

ONUTENbHOCTb 75, 100, 120,
wmnyneca WM 150, 175, 200
Fpynna b. NapamMeTpbl, onucbiBaloLme U3IMEePEHUA U MHAMKALUIO
b0-0 MapameTp 01 paspeLLeHo U3MEHsITb 01
CEKPEeTHOCTH napameTpel rpynnel b
Ans rpynnel B 02 3anpeLeHo M3MeHATb
napameTpel rpynnel b
b0-5 Pexum oFF BbIKINIOYEH
BbicTporo on BKIOYEH oFF
n3mepeHusa
b1-0 Koa tvna 01 Cu 50 (0=0,00426 °C ™) 01
AaTunka 09 50M (0=0,00428 °C 1)
07 Pt 50 (0=0,00385 °C 1)
08 500 (0=0,00391 °C ™)
00 Cu 100 (¢=0,00426 °C )
14 100M (¢:=0,00428 °C ™)
02 Pt 100 (¢=0,00385 °C %)
03 1000 (2=0,00391 °C %)
29 Ni 100 (¢=0,00617 °C ™)
30 Cu 500 (¢=0,00426 °C %)
31 500M (0=0,00428 °C ")
32 Pt 500 (¢=0,00385 °C %)
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MpogomkeHne Tabnuubl B.1

MapameTtp Honyctumeie KoMmeHTapuu 3aBoackas 3HaueHuns

0603HauYeHne | HaumeHoBaHue 3HaveHus yCTaHOBKa | nonb3oBartens
33 5000 (¢:=0,00391 °C ™)
34 Ni500 (0=0,00617 °C ™)
35 Cu 1000 (0=0,00426 °C ™)
36 1000M (¢:=0,00428 °C ™)
37 Pt 1000 (0:=0,00385 °C ™)
38 10000 (2=0,00391 °C ™)
39 Ni 1000 (¢:=0,00617 °C ™)
15 53M (a=0,00426 °C )
04 TXK ()
20 TXKK (J)
19 THH (N)
05 TXA (K)
17 TN (S)
18 7NN (R)
16 T0OP (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 Hanpsbkenue 0...1 B
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MpogomkeHne Tabnuubl B.1

MapameTp DonycTtumble KoMMeHTapum 3aBoackasa 3HaueHus
OGosHauenne | HasBaHue 3HaveHus ycTaHoBKa | nonbk3oBarens
42 PK-15
43 PK-20
44 PC-20
oFF BbIKITIOYEH
b1-1 Koppekuusi -50.0...+50.0 CymmupyeTcs ¢ 0.0
«caBur N3MepEHHbIM
xapakrepuc- 3Ha4YeHnem
TUKN»
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 3HaueHne 1.000
«HaKMOH YMHOXaeTcst
xapakTepuc- Ha 3aAaHHbIN
TUKU» koahpuumeHT
b1-3 Pexum paboTtbl oFF BbIKMHOYEH oFF
BbluMCnUTENS on BKIMIOYEH
KBaZpaTHOro
KOPHS1
*b1-5 MokasaHwe —999...9999 0.0
npubopa ans
HWXXHEero npegena
YHUDULMPOBaAH-
HOrO BXOQHOTO
curHana

70




OKoH4YaHue Tabnuubl B.1

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

*b1-6 MokaszaHne —999...9999 100.0
npu6opa ans
BEpXHero
npegena
YHUDULMPOBAH-
HOro BXOAHOro
curHana

b1-7 MonoxeHune 0,1,2mn 1
[EeCATUYHOMN 3
TOYKM Npu
nHaVKaumm
napameTpoB

b1-8 Monoca
Lm1dpoBoro 0.0...30.0 [eq. nam.] 30.0
dunbTpa

b1-9 MNocTosiHHas 0...99 cek
BpEMEHU 2
u1cpoBoro
dunbTpa

MpumeyvaHne - [MapameTtpbl b1-3...b1-6 [OCTYNHbI ANS  peaakTMpPOBaHWs, €CnM Ha BXOAE WCMOSNb3yeTcs
YHUULIMPOBaHHBIV AaT4MK (COOTBETCTBYET 3HayYeHuto napameTpa b1-0 = 06,10...13).
* - OTMeYeHbl NapameTpbl, 3HAYEHMSI KOTOPbIX MEHSIKOTCS NPU M3MEHeHWUU 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
[BYXMPOBOJHO cxeme.

CoeguHeHne TepmomeTpa € npubopom MO ABYXNPOBOAHOW CXeMe MPOM3BOAUTCS B Cryyae
HEBO3MOXHOCTU MWCMONb30BaHUS TPEXTNPOBOAHOW CXeMbl, Hanpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMU MOHTaXHbLIMW Tpaccamu.

CrnepyeT NOMHWUTB, 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 ABYXMPOBOAHYHO NMHUIO MOAKMIOYUTL, 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 Maras3vHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWNIO TepMOMETpa
npu TemnepaTtype 0 °C (B 3aBUCMMOCTU OT TMNa AaTuyuka).

4) MNMopgaTtb Ha npubop nuTaHne n 4yepes 15-20 cek No nokasaHWsM LMEPOBOro MHAUKaTOpPa
onpeaenuTb BENUYMHY OTKIIOHeHUst TemnepaTtypbl 0T 0 °C no KaXgoMy KaHamny U3MepeHust.
5) BBectv B namsitb npubopa 3HayeHWe KOppeKumu «COBWUI XapaKTepUCTUKWU» ANs KaHana
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(b1-1), paBHOE NO BenNuMYMHe NokasaHNaM nNpubopa 1 B3STOe C NPOTUBOMNOMNOXKHBLIM 3HAKOM.

6) MNMpoBepuTb NPaBUILHOCTbL 3aJaHUS KOPPEKUWUW, ANA Yero He M3MEHSs 3HayYeHust conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM U3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.

7) OTKNIOYMTL NUTaHMe ¢ Npubopa, 0TCOeANHUTL MUHUIO CBA3W OT MarasnHa CONPOTUBIIEHWA 1
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 tabnuvue A.1 npeacrtaBneHbl BO3MOXHbIE HEUCMNPABHOCTU U cnocobbl nx yCcTpaHeHuda.

Ta6bnuua [.1
MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus
Ha wuHavkatope B pexume
PABOTA oTobpaxatoTcs:
nl.dE [anHble B AL eLe He roToBbl Mopoxpatb 2...3 cek
OcLH Temnepatypa xonogHoro cnasi | NpoBepuTb TemnepaTypy
Bbllle JonycTuMon (meperpeB | OKpyxatoLero BO3ayxa (He
npunbopa) AomkHa npesblwate 105 °C)
oL Temnepatypa xonogHoro cnasi | NpoBepuTb TemnepaTypy
HIDKE OONyCTUMON | OKpyXatoLero BO3ayxa (He
(nepeoxnaxageHve npudopa) [0IKHa 6bITb HKe MuHyc 50 °C)
HHHH BbluncneHHoe 3HaveHue BxodHol | CepwTb koA AaTyvka B napameTpe
BEeNMYMHbl Bble gonyctumoro | b1-0 c dakTn4eckm
npegena NnoACOeANHEHHbBIM AAaTYNMKOM
Ll BbluncneHHoe 3HaveHue BxogHol | CeepwTb koA AaTyvka B napameTpe

BENMYMHbI  HWxe gonyctumoro | b1-0 c dakTn4eckm
npenena NnoACOeANHEHHBIM AAaTYUKOM
O6pbIB UNK KOpoTKoe 3aMblkaHne | Mpoeeputs paboTocnocobHoCTb
YHVBEpCarnbHOro Jatyuvka | Jatyuvka

4...20 MA
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MpogomkeHune Taénuubi .1

MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus

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

onnn KopoTkoe 3ambikaHve TepmomeTpa | [NposepuTb paboTocnocobHoCTb
CONpOTUBIIEHNS! Aartyvka

HC BbluucneHHoe 3HauveHue Bbiwe | 3meHuTb paspsigHOCTb
[0NyCTUMOrO Npefena MHaVKaLmm VHOMLVPYEMbIX 3HaYEHWUI

lo BbluncneHHoe 3HaveHue  Huxke

[J0MNycTUMOro npegerna MHavkaumm

3HayeHVe TemnepaTtypbl Ha
nHgvkaTope B pexvme
PABOTA He cooTBeTCcTBYET
peanbHon

HeBepHbIN ko TMNa gaTynka

B napametpe b1l-0 3apaTtb koA,
COOTBETCTBYHOLLMIA
MCMorb3yeMoMy
Mpunoxenve B)

patuky  (cwm.

BBefeHbl HeBEPHbIE 3HAYeHUs
«CABUra XapakTepUCTUKU» W
«HaKNoHa xapaKTepucTUKu»

B napametpe bl-1 yctaHOoBUTb
0.0, B b1-2 ycraHoButb 1.000
(cm. MpunoxeHne B)

WcnonbayeTca  ABYXnpoBoa-
Has  cxemMa  COEAUHeHUs
npubopa ¢ AaTYMKom

Mpoussectn coeauHeHne no 3-x
NpoOBOAHOA  CXeMe wnu  BOC-
nosb30BaTbCA  pekoMeHaaLmMsimm
(cm. Mpunoxerue IN)
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MpogomkeHune Taénuubi .1

MNposiBnexue Bo3MoxHasa npuymHa Cnocob ycTpaHeHus
OencTteue ANEKTPOMarHUTHbIX | OKpaHWpoBaTb  FIMHWIO  CBS3U
nomex Aatumka c  npubopom, 3KpaH

3a3eMNUTb B OQHOWN TOYKe
Ha VNHAUKaTope npu | HesepHoe noakntoveHne aatymka | MNpoBepuTb cxemy MOAKNIOYEHUS
HanuuMu TOKOBOrO curHana | K npuéopy Aatymnka (cm. Mpunoxenne b).
oTobpaxaroTcst Hynu MposepuTb HanpshkeHve
nMTaHUa gaTyuka
Mpn HarpeBe TemnepaTtypa | HeBepHoe coeauHeHve npubopa | M3ameHuTb NonspHOCTb
yMEHbLUAeTCs M Mpu oxna- | ¢ TepmMonapou noAkmnoYeHnss Tepmonapbl  (CM.
XOEHUN yBenuynBaeTcs MpunoxeHve bB)
HeBepHo BbINONHeHo | MNposeputb npaBUNbHOCTb
noacoeAnHeHne NOACOEANHEHUSI UCMONMHUTENBHO
MCNOMNHUTENBHOTO MexaHu3Ma MexaHusma
BbixogHoe yCTpoWCTBO He | Ynpaenswoowmi uMnynbc MeHbwie | N3meHuTb 3Ha4eHve B
cpabaTbiBaeT npu [OCTU- | MUHUMaNbHON OnVTenbHOCTK | napameTpe Al-8 (cm.
>KEHUW 3aaHHbIX rPaHNLy mmnynbsca WM Mpunoxexwve B)
HeBo3moxHO n3mMeHuTb | BrbicTaBneHa 3awuTta oT | Bagpatb B napameTtpe AO0-0
3Ha4yeHus napameTpoB | U3MEHEHUs1 YCTaHOBOK 3HavyeHne 01 wnu 02 (cm.
MnAO-perynatopa " MpunoxeHue B)
YCTPONCTBA CPaBHEHUSI
Henb3as n3MeHuTbL | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0
napameTpbl  rpynnsl A | USMEHEHMS yCTaHOBOK 3apatb 01
v(unu) b
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MpunoxeHune E. ABTOMaTuyeckasa Hactpomnka NUO-perynatopa

3apayen asTomatmyeckonm Hactponku MUO-perynatopa (AHP) sBnseTcs onpegenenve 3a
KOpOTKOE Bpemsi ero napameTpoB Ha OCHOBE aHanu3a peakumn obbekTa perynupoBaHust Ha
Bo3myllaowme BosgencTteusa. [pouecc T, en. wam. |
aBTOMAaTWYEeCKOW  HACTPOMKM  MpOXoAuT
HenocpefCcTBEHHO Ha 00bekTe, MO3aTOMy
Ons  ee  OCYyLWeCTBNeHUs Heobxoammo

npeasapuTenbHO CKOHpUrypmpoBatb
npuéop C MOAKMIOYEHHBIMU K Hemy
Jatyukamu " UCTIONHUTENBbHBIMM

MexaHusmamu. [py 3TOM, YycCnoBusi, B
KoTopbiX npoeoanTtcs AHP, fomkHbI GbiTb
MaKCUMarnbHO NPUONKEHbI K pearibHbIM
ycrnoBusiMm  akcniyataumm obbekta, B
YaCTHOCTW, pPEKOMeHAyeTCsi BbICTaBUTb
3HayeHve yctaBkm (cm. n.  6.2),

|
MaKcumarbHO NpubnuxeHHoe K paboyen. HO Lol HC2 Lol :
) : -
ABTOMaTU4ecKas HacTpoika 0 > e
3aknoyaeTcss B [ByX MOCNefoBaTeNbHbIX !
aTanax packaumMBaHusi o6bekTa perynmpoBaHus PucyHok E.1 — AHP npu6opa,
8 obnactn ycrask B npeaenax (Tym+2) w paboTalolero B pexume HarpesaTens

(Tyem-2) nyTem  nogaYMm  MakcUManbHOro
ynpasnsowero sosgencTaus. lNMpouecc AHP npuseaeH Ha pucyHke E.1.
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Ona 3anycka AHP Heo6xoaMMO BbINOMHUTL
onepauuu, ykasaHHble Ha pucyHke E.2. B npouecce
BbIMOSIHEHUST  @BTOMAaTWYECKOM HacTponku npubop
nonepeMeHHo  uHOMUMpyeT  3Tan, Ha  KOTOpPOM
HaxoauTcsa AHP, 1 Tekyllee 3HayeHne perynvpyemoro
napavetpa. [lo  3aBeplleHVWiO  aBTOMaTUYeECKON
HacTpPOWMKM BCE paccyuMTaHHble napameTtpbl [MAO-
perynsitopa COXpaHslOTCH B SHEProHe3aBMCUMOWN
namaTu npubopa (cM. n. 6.2.), a BbIXOAHbIE YCTPOWCTBa
BbIKIOYAOTCS.

BHumanue! Ecnm B npouecce AHP 3HauveHue
perynvpyeMon  BenuuMHbl  BbIXOAWUT 32  Mpedernbl

N3MepeHua aat4ymka, Ha MHOUKaTope BbICBETUTCA Err.

Y7 C)anl  PexmapasOTA
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#| YoTan0ed kosa Exoaa
—V 8 NPOURAYRY KCTHDOBKKA

PucyHok E.2 — NocneaoBaTenbHOCTbL 3anycka
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MpunoxeHune XK. PyyHasa HacTponka NMUO-perynaTopa

MpuBeaeHHbIN HMKEe MEeTO[ NO3BONSAET onpeaennTb NPUGNManTenbHbIe NapameTpbl AN Py4YHO
HacTpolnku perynstopa. OTo GbiBaeT HeobxoAMmo B cryvae, ecnv npoBedeHWe npeaBapuTenbHoM

HacTpOMKN B aBTOMATUYECKOM PEXMUME HEQOMYCTUMO.

MapameTpbl perynvpoBaHns ONpeaensioTCAa Ha OCHOBE MEPEXOAHON XapaKTepuUCTUKM obbekTa
perynupoBaHusi. [inNs CHATUA NepexodHON XapakTepucTnkn obbeKT BbIBOAAT B pabouyio obnactb B
py4YHOM pexume, AoXuAaloTcs CcTabunu3aumn perynupyemMon BenMuMHbl U BHOCSAT BO3MYLLEHWE
M3MEHeHVeM ynpaensiowero Bo3fencTBus Ha AY. CTpoaT rpaduk 3aBUCUMOCTUM U3MEHEHWS
perynvpyemon Benm4mHbl oT BpeMeHu (CM. pucyHok 2K.1). Micnonbays rpaduk, BeIYMCHSIOT:

ts=t1—1;

Vob = (T2 = T1)/(tos -AY);
=4 -1

Xp =2 * Ty Vo6,

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

Xp — nonoca nponopuMoHanbLHOCTH, [eq. nam./%];

T — MOCTOSIHHAs 3anasabiBaHus, [c]

tos — MOCTOSIHHAsA BpeMeHn obbekTa, [c];

Vo6 — MakcumarnbHasi  CKOPOCTb  WU3MEHEHWUS
perynupyemon BENWYMHbI NMPU U3MEHEHUW 3afaHus Ha
OAMH npoueHT, [ea. uam./(c-%)];

T, — VHTErpanbHas NocTosiHHasg, [c];

T, — HayanbHoe 3Ha4eHue, [eq. nsm.];
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T, — yCTaHOBMBLUEECH 3HAYEHNE perynmpyemMor BenuyuHbl, [ed. usm.];
AY — u3MeHeHue ynpasnsioLwero Bo3gencTams, [%].
T ,— AnddepeHUmnanbHas nocTosiHHas, [c].

KoHKpeTHOe 3HayeHve 1, OMpefensieTcd C Y4YeTOM peasbHbIX YCMOBWUWA 3Kchnyatauum u
XapaKTepUCTUK UCMOSNb3yeMblX TEXHUYECKMX CpeAcTB. [Ana Toro, 4Tobbl OnpeAenvTe ONTUMarbHoe
3Ha4yeHne 1 5, He06XOAMMO conocTaBuTb PaboTy CUCTEMbI B pearnbHbIX YCNOBUAX 3KCyaTaumm npu
OBYX-TPeX pasnuyHbIX 3Ha4eHusix MHoxuTens (Hanpumep, 0,1; 0,15 n 0,25).
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