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KMJw.466429.032P3 Ctp. 3
BBEOEHUE

Hactodwee PykoBoactBo no 3kcnnyataumm (P3) npegHasHadeHo Onsi  O3HAKOMIIEHWS
obcnyxuBalLLero nepcoHana Cc YCTPOWCTBOM, MPUHLUMUMNOM [OENCTBUSl, KOHCTPYKLMEW, 3KChnnyaTauunen,
TEXHUYECKMM  OB6CnyXMBaHMEM U1 NOBEPKON nameputens-perynatopa TP101 (npeobpasosaTtens
N3MEePUTENBHOIO PErynupYyoLEero) - B AanbHenwem no tekcty TP101 nnm nputop.

MpeonpuaTne-nsrotoButTenb MOCTOSHHO COBEPLUEHCTBYET CBOK MPOAYKUMIO U OCTaBnseT 3a cobown
npaBoO BHOCUTb U3MEHEHMWS N YTOYHEHUS B BbiyCckaeMble n3genuns 6es npeaBaputenbHOro yBeaoMneHus.

MNpuctynaTtb K pa6oTe ¢ NPUGOPOM TOMLKO NOCIEe O3HAKOMIIEHUS1 C HACTOSALUM PYKOBOLACTBOM
no aKcnnyaTauum.

MprGop MOXET BbINyCKaTbCA B pasfMyHbIX MOAUMUKALUAX, OTIIMYAIOLLMXCS APYr OT Apyra TUNoMm
BCTPOEHHbIX YCTPOMCTB M HanM4MeM cneumnanbHbiX TpeGoBaHUiA K MCMOSTHEHUIO.

Mpnbop TP101l aBnseTca cpeacTBOM M3MepeHus (CBUOETENbCTBO YTBEPXOEHUSA Tuna CPeacTB
namepeHnii Ne 40336) n 3apeructpupoBaH B ['oc. Peectpe cpencts uamepenuin nog Ne 44808-10.

1 HASHAYEHUE

1.1. MNpubop TP101l B KOMNMEKTe C NepBUYHbIM NpeobpasoBaTenem npegHasHadeH Ansg M3MepeHus
hm3nYecKoro napameTpa KOHTpONupyemMoro obbekTa, 0TOOPaKeHMA U3MEPEHHOr0 U 3aaHHOro napameTpoB
Ha BCTPOEHHbIX LUMGPOBbIX MHAMKATOpAX, a Takke Ans hOpPMUPOBaAHUSA CUTHAMOB ynpaBreHus BCTPOEHHbIMU
BbIXOOHBIMW YCTPONCTBAMM, OCYLLLECTBASAOLWUMN PETYNIMPOBaHNE U3MEPSEMOro NapameTpa.

OcHoBHOE HasHa4deHue npubopa — MNogAepXaHWe 3aJ4aHHOro 3HAYEHUSA PEerynMpyemMoro napametpa
NPV pasnnyHbIX BHELLHMX BO3MYLLAIOLWMX BO3OENCTBUSIX.

1.2. Tlpnbop MOXeT UCMOoMb30BaTbCA B CUCTEMAx KOHTPOMS W PErynnupoBaHUs TEXHONOMMYECKnX
MPOLECCOB B PasfMyHbIX OTPACHAX NMPOMBILLIIEHHOCTM U CENIbCKOM XO35IMCTBe.

1.3. [Npnbop MoXeT BbINOMHATL creayowme yHKLMK:

n3mepeHne TemnepaTypbl UNn gpyrorn u3n4eckon BENNYMHbI;

perynupoBaHue n3aMepsieMoi BENUYMHbI MO 3a4aHHOMY 3akoHy [mo3uumnoHHomy (T — perynsitop),
nponopuuoHansHoMmy (M-perynatop), nponopunoHansHo-nHTerpansHomy (M — perynarop),
nponopuunoHanbHo-auddepeHumansHomy (MN0-perynarop), nponopumoHanbHO-UHTErpanbHo-andgepeHuma-
neHbi (MWO-perynatop)] nyTemM MMynbCHOMO UMW aHaoroBOro YNpaBieHUs;

aBTOHACTPOMKA perynatopa Ha yCTaHOBMEHHbIN 06 beKT;

onpeferneHne U cuUrHanusauus aBapurMHOW CUTyauum MNpU BbIXOAE U3MEpPsSeMOoro napameTpa 3a

3a4aHHble rpaHnLbl, Mpu 0BpLIBE NTMHUK CBSA3W C AaTYMKOM;

pabota B cetn no uHTepdency RS485, 4To nNo3BoNgeT AMCTAHUMOHHO 3adaBaTb HeobxoauMmble

pexumbl paboTbl Npubopa, a Takke nepegaBaTb MHGOpMauuio o6 MamepsieMoM napamMeTpe Ha

BepXxHU” yposeHb ACY TIT;

ANCTaHLMOHHOE yrnpasneHme 3anyckom 1 OCTaHOBOM PerynmpoBaHus.
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Tabnuua 2.1 - JJaT4uKku u BXOAHbIe CUrHanbl

Twun paTuynka Kop Tmna [Ovana3oH uamepeHus OcHoBHas
wnu AaTyuka unm abcontoTHas
BXOA4HOM curHan BXOAHOro NOrpeLHoCTb
CuUrHana BHYTpU
AnanasoHa
M3MepeHus
TepmonpeobpasoBaTenu cConpoTMBNEHNS
TCIT 100 (Pt” 100) 13 ot -200 go 400 °C +3,0°C
ot -200 go 1000 °C +6,0°C
W100=1,3910 ot -100 go 200 °C +1,5°C
TCM 50 (Pt 50) 14 oT -200 g0 400 °C +3,0°C
oT -200 10 1000 °C +6,0°C
W100=1,3910 ot -100 go 200 °C +1,5°C
TCIM 100 (Pt 100) 17 ot -200 10 400 °C +3,0°C
ot -200 10 850 °C +5,0°C
W100=1,3850 ot -100 go 200 °C +1,5°C
TCIM 50 (Pt 50) 18 oT -200 Ao 400 °C +3,0°C
oT -200 10 850 °C +5,0°C
W100=1,3850 ot -100 go 200 °C +1,5°C
TCIM 46 (rpaoyvposka 21) 43 oT -200 1o 500 °C +3,5°C
W100:1,3850
TCM 100 (Cn'100) W,00=1,4280 15 ot -200 go 200 °C +2,0°C
TCM 50 (Cn’ 50) W100=1,4280 16 ot -200 go 200 °C +2,0°C
TCM 100 (Cvt 100) W;00=1,4260 21 ot -50 go 200 °C +1,25°C
TCM 50 (Cu 50) W100=1,4260 22 ot -50 1o 200 °C +1,25°C
TCM 53 (rpagyvipoBska 23) 19 ot -50 oo 180 °C +1,0°C
W190=1,4260
TCH 100 Wi00=1,6170 20 ot -60 oo 180 °C +1,0°C
TepmoanekTpnyeckue npeobpasoBaTtenu (Tepmonapbl)
DIN (L) 30 ot -200 go +900 °C +5,5°C
TBP (A)-1 31 ot 0 1o +2500 °C +12,5°C
TBP (A)-2 32 ot 0 g0 +1800 °C +9,0°C
TBP (A)-3 33 ot 0 go +1800 °C +9,0°C
TNP(B) 34 ot 300 go +1800 °C +7,5°C
TAMN(S) 35 ot 0 oo +1600 °C +8,0°C
TNMN(R) 36 ot 0 10 +1600 °C +8,0°C
TXA(K) 37 ot -200 go +1300 °C +7,5°C
TXK(L) 38 ot -200 go +800 °C +5,0°C
TXK(E) 39 ot -200 go +900 °C +5,5°C
TMK(T) 40 ot -200 go +400 °C +3,0°C
TXKK(J) 41 oT -200 go +1200 °C +7,0°C
THH(N) 42 ot -200 1o +1300 °C +7,5°C
Tok
0-5 MA 23 0-5,000 mA +12,5 MkA
0-20 MA 24 0-20,00 mA +100 mKA
4-20 mA 25 04,00-20,00 mA +100 MKA
HanpsixeHue
+100 mB 26 +99,99 mB +0,5 mB
+1 B 27 +999,9 mB 5,0 mB

Mpumeyanune: 1. MoaknioyeHne no 2-x Unu 3-x NPOBOAHON CXeMaM.

2. Mpnbop nmeeT BCTPOEHHbI KomneHcaTop xonogHoro cnasi (KXC).
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Tabnuua 2.2 - MeTponoruyeckue XxapakTepucTuku

OunanasoHa namepeHus)

HanmeHoBaHue 3HavyeHue
Mpegen [onyckaemomn OCHOBHoOW | + (0,25+0,5 MP), rae MP — egunnua mnaglwero paspsga (B %
npuvBedeHHoM norpewHocty (B % OT|OT AnanasoHa MW3MepeHusl), paBHas Miagwemy paspsay

uncppoBoro mMHAaMkKatopa npuv  uHAMKauum  (3aBUCUT  OT
NOMNOXeHNs1 AeCATUYHON TOYKM), Mragwemy paspsagy ALl (16
6uT) npu nepepadve uHdopmauum no RS485, mnagwemy
paspsgy LIAM (12 6uTt) ons aHanoroeoro Bbixoga

Mpepen pgonyckaemMon  OOMOSHUTENBbHOWN
MOrpeLHOCTN,  BbI3BAHHOW  U3MEHEHMEM
TeMnepaTypbl OKpyXatollero Bo3gyxa OT

HopmanbHou (20+2) °C

+ 0,5 npegena [0MNyckaemMoW OCHOBHOW MOrPeLHoCT! Ha
kaxkable 10 °C nsmeHeHUsi TemnepaTtypbl B npeaenax paboumx
Temneparyp

MeXXnoBepoYyHbIN UHTepBan

2 roga

Tabnuua 2.3 — Bxoabl

HanmeHoBaHue

3HauyeHue

OcHoBHOM BxoA

Bpems onpoca gaTtymka (curHana)

yHM(bI/ILI,I/IpOBaHHOFO curHana:
- TOKa
- HAanpsxeHud, He meHee

BxogHoe conpoTuBneHne np|/|6opa npn nogkn4YeHnn WUCTOYHUKa

[nanasoH wu3MepeHuss 3agaeTcsi NoNb3oBaTeNieM MPOM3BOSIbHO
BHYTpW paboyero agnanasoHa gaTtymka (Tabnuua 2.1)
[Mpnbop umeeT dyHKUMIO KOHTPONs obpbiBa uenu gatyuka (LBA)

0.25¢

49,9 Om +0,01%
100 kOm

JdononHutenbHbIN BXxoA (BXo4 ynpaBneHus)

ConpoTuBneHUe Kno4a B COCTOSIHUM:
- «3aMKHYTO»
- «Pa30OMKHYTO»

MeHbLue 10 kOm
6onbuwe 100 kOm

Tabnuua 2.4 - AHanoroBble BbIXOA4bl

HanmeHoBaHue 3HayeHue
Konn4yecTtBo aHanoroBbIX BbIXOO0B 2
Mpenenbl UI3MeHeHNsa aHanoroBbIX CUrHaNoB 4-20 mA
PaspsagHoctb LIATT 12 6ut
ConpoTuBneHne Harpysku o1 10 Om go 1 kOm
BCTPOEHHbIN UCTOYHUK NMUTaHUS aHanoroBblX BbIXOAOB 36 B/50 mA
Tabnvua 2.5 — YecTporcTBa CUrHanmsauum U perynupoBaHus

HanmeHoBaHue 3HayeHue
KonnyecTBo ycTaBok 4
KonnyecTBO BCTPOEHHbIX PEMENHbIX BbIXOLOB 2
KonnyecTtBo penenHbiX BbIXOA0B B moayne PB-2 2

MpumeyaHue:

1. CooTBETCTBUE YCTaBOK peneVlelm BbIXO4aM onpeaendaeTca noyib3oBaTteriemM.

2. Ha peneliHble BbIxoabl MOXET ObITb BbiBEAEHA CUrHANM3auusa 0 HEUCMPABHOCTU AaTymka
unun obpbIBE NIMHWUM CBA3M C HAM.
3. MNMopor cpabaTbiBaHUS yCTAaBOK 3aaeTcsi € knaBuaTtypbl npubopa unm ¢ MK,
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Tun BY Tok Harpy3ku Hanpsi>keHue

TpaH3ncTopHas ontonapa 100 mA =250B
CumucTtopHas ontonapa 100 mA ~250 B
BbIHOCHOW MoAynb Ha 2 BbixoAa 2A ~250B
Tabnuua 2.7 - UHTepdencbl cBA3MN

HaumeHoBaHue 3HaveHune
Tun nHTepdeiica RS232/RS485
CkopocTtb 06MeHa, 6op 9 600-115200
MpoTokon ModBus RTU

1-255

[wnanasoH 3agaHna agpecoB
OnvHa nuHum ceasm (RS485)

£o 1000 m (Butas napa)

Lenen NUTaHus.

2. B npubope npegycmMoTpeH BCTPOEHHbIV HArpy304YHbIN pe3ucTtop (TepMmuHaTtop) anst RS485.

an/IMe‘-IaHI/IeZ 1. NocnepoBaTenbHbIN NopT rajfibBaHN4YeCKN pa3BdAa3aH OT BXOAHbIX, BbIXOAHbIX uenen n

Tabnuua 2.8 - XapakTepucTUKN NUTaAHUA
Hanpsi>keHue 3HayveHue
HanpsikeHne nutanus, B 90...245
YactoTa, 'y 43...65
MoTpebnsemas MOLWHOCTb, He Gonee, BT 10
Tabnvua 2.9 — Kopnyc
HanmeHoBaHue 3HayeHue
MabapwuTHble pa3mephbl kopnyca npubopa, He 6onee, MM 96" 96" 130
Pa3mepbl MOHTaXXHOrO OKHa, MM 92" 92
MMy6vHa MOHTaxa, MM 120
Macca, He 6one, kr 15
IP 54

CTeneHb 3almMThl KOpryca CO CTOPOHbI NepeaHel naHenm




Tabnuua 2.10 - YcnoBus 3Kkcniyatauum

KMJw.466429.032P3 Ctp. 7

HaumeHoBaHue

3HayeHue

TemnepaTtypa okpyxatoLlen cpeabl
OTHOCUTENbHasA BNaXXHOCTb BO3ayxa
ATMmochepHoe aaBreHune

Bubpauuu c yactoTom

ot 0o 50 °C
oT 30 0o 80 %

ot 84 oo 106,7 klMa (ot 630 go 800 MM pT. CT.)
oTr10 0o 50y

Amnnutyga Bubpauui no 0,15 mm
HanpsikeHHOCTb BHELLUHEro MarHUTHOro Nosis Jo 400 A/m
Tabnvua 2.11 - dkcnnyaTaunoHHble XapaKTepUCTUKU

HanmeHoBaHue 3HayeHune
Pexum paboThbl HenpepbIBHbIN
CpepHsast HapaboTka Ha oTKas3 50 000 yvac
"apaHTUNHbIN CPOK 2 ropa
CpeaHuin cpok cryxobl 10 nert
OMC (no NOCT P 51317.4.4-99) rpynna 3a
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3 YCTPOWUCTBO U PABOTA NPUBOPA

3.1 O6was cTpykTypHasi cxema

CTpykTypHasi cxema npubopa npuBedeHa Ha pucyHke 3.1. [lpubop uMMeeT YyHMBepCanbHbIi
n3MepuTenbHbIM BXO4 [ANs MNOAKMIOYEHUS [AaTyMKOB Pas3fNMYHOro Tuna, AONOMHUTENbHBLIM BXO4 AnS
ONCTaHUNOHHOrO ynpasneHus, umgposon punetp (LIP), aHanoro-umdgposon npeodbpasosartens (ALM), MAL-
perynsTtop, uudgpoBble MHAMKaTopbl u Baporpad, knaBuaTypa, penenHble BbixOAHble ycTponcTtBa (BY),
BCTPOEHHbIN  nUcTouHMK nuTanna  (UM), uudppoaHanoroseii  npeobpasosaTtens (LAI), uHTepderichl
RS232 / RS 485.

o—— —+t—»
~220B un 36 B
o—— —>
LUundpoBble |¢ v
MHAUKaTOPbI
< nno-
u 6aprpa -
prpacd perynsTop » 0,1A =250B
YHuBepcanbHbIn | > BY . » 0,1A ~250B
BXOA <
HononHutenbHbIN ] > LA —» 4-20 MA
BXoA >
RS232/485 [« KK

KnaBuartypa

\A 4

A

PucyHok 3.1 — CTpykTypHas cxema npmbopa

3.2 UamepuTtenbHbIn BXoa

Mopsigok ycTaHOBKM NapamMeTpoB M3MEPUTENbHOIO BXO4a OnucaH B pasgenax 6.1.4 1 6.2.3.

Mopsagok NoakmnoYeHns BHELWHMX Liener onucaH B pasgene 5.3 «MOAKIMKYEHUE NMPUBOPA >

K nameputensHomMy Bxogy npvbopa MOXHO MOAKIOYMTE f0O0N M3 BblLENEePEYNCTIEHHbIX AaT4YMKOB
(cm. Tabnuuy 2.1). [Opyrve QaTuvkm TakkKe MOrMyT MoAKMwoyaTbCs K Mpubopy, ecnM OHM  OCHAaLLEHbl
HOpMUPYHOLLMMKN NpeobpasoBaTeNsMU C BbIXOAHBIMU CUTHaNamm nocTosiHHOro Toka 4...20 MA, 0...20 MA, 0...5
MA nnu HanpsikeHme +100 mB, +1 B.

3.3 lononHUTenbHbLIA BXOA,

Mopspok YCTaHOBKM napameTpoB [OMOMHWTENbHOrO Bxoda oOnucaH B pasgene 6.1.6  (pexum
«[lononNHUTENbHO>)

K gononHuTenbHoMy BXOA4Yy MOACOEAMHANT KIIHOY, MO3BOMSAKOWMIA M3MEHATb pPexunMbl paboThbl
npmbopa. Kntod K1 ocyLlecTBnsieT 3anyck u OCTaHOBKY Mpouecca perynupoBaHus (cMm. MNpunoxenne B). Mpw
pasMblKaHUN UM OTCcoeaMHeHus1 oT npubopa kntova K1 npubop npekpawaeT npouecc perynmpoBaHus u
ceetogmon «AP» racHeT. [lpyM 3amblkaHMM 3TOrO KIKOYa 3amnyckaeTcsl MpPOLEecC perynnmpoBaHus un
3aceeuymBaeTcs ceetoamnon «AP».

Jlormyeckoe cocTosiHMe Krto4a COOTBETCTBYET €ro 3NeKTPUYeCKOMY COMPOTUBIEHUIO:

- «3aMKHyTO» - OT 0 go 10 kOwm;

- «pPas3oMKHyTO» - oT 100 kOm g0 oo.

Mpwn HecobnaeHN 3TUX YCrOBU BO3HUKAET HEONpeaenNeHHOCTb COCTOSHUSA OOMOMHUTENBbHOMO BXoaa.

3.4 KoppeKkuusi uamepeHum

MopsaoK YCTaHOBKM MapaMeTpoB KOPPEKLIMM M3MEPUTENBHON XapaKTepUCTUKM NpuBeaeH B pasgene 6.1.4
pexvm «KoppeKkuusi pe3ynbTaToB U3MEPEHUsI».

[ns ycTpaHeHUsi HavanbHOW MOrpeLlHOCTU NpeobpasoBaHUsi BXOAHbLIX CUrHANoB U MOrpeLUHOCTEN,
BHOCUMbIX  COEAVHUTENbHbIMKM  MPOBOAAMM,  U3MepeHHoe  npubopom  3HayeHue  MOXeT  OblTb
OTKOPPEKTUPOBAHO.

B npubope ectb ABa TunNa KOPPEKLMW, TMO3BOMSIOLMX OCYLLECTBNSATL CABUM UMW HaKMoH
XapaKTEPUCTUKN Ha 3aaHHYI0 BENUYMHY:
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- KOMMEHcaLumMsi HavanbHom NOrpeLwHoCTH, BHOCVMOWN conpoTtuBneHnemMm noaBoasALLIMX npoBoaoB MNpu
ncnosnb3oBaHn ,EI,ByXI'IpOBOL'J,HOIZ CXeMbl NOAKITHYEeHUA Tepmonpe06paaoBaTenel7| conpoTunBIieHUA;
- KOMneHcauuna I'IOFpeLIJHOCTeIZ OaT4ynNKOB.

3.5 NMA-perynaTop
lMopsimoK ycTaHOBKM NapamMeTpoB npoLecca perynmpoBaHus NnpMBeaeH B pasgenax 6.1.6 1 6.2.2.

3.5.1 O6wwun npuHumn NMAO-perynupoBaHuna

ABTOMaTUYECKNI PErynaTop AOSMKEH yunTbiBaTb BPEMS 3anasgblBaHUs CUCTEMbI PErynMpoBaHus
n obecrneumBaTb MpOTEKaHWE TEXHOMOMMYeCcKoro npouecca B npeaenax AOMNyCTUMbIX OTKIOHEHWN.
BaxHellume xapakTepuCTuKn perynsatopa, KoTopble onpeaensoT Kav4ecTBo ero paboTbl, 3TO TOYHOCTb U
GbicTpogencTene. Ha npaktuke Hamborbluee pacnpocTpaHeHue Monyyunu ABa 3akoHa perynupoBaHus:
OBYXMO3ULMOHHBIN  (BKIMIOYEHO/BBIKINIOYEHO) U Bonee COBEPLUEHHbIN, CBA3AHHbIA C  HENPepbIBHbIM
yrnpaBrneHneM, KOTOpbIN NoMny4un HanMeHoBaHue NpPOonopLMOHanbHO-UHTErpanbHo-guddepeHLmansHoro
(M) sakoHa.

OCHOBHbIE MOHATUSA, TEPMMHbI U PpEKOMEHZAaUMM Mo BbIOOPY 3aKOHOB pErynvpoBaHus NpUBEOEHbI B
npunoxexun A.

B obwem Buge MMWIO-perynstop cogepXuTt ycunutenb, uHTerpatop u aunddepeHumatop. [pu
MOsIBIIEHUN Ha BXOAE PErynaTopa paccornacoBaHUA yCUnutenb B NEpBbIi MOMEHT ObICTPO reHepupyet
yrnpaBnsioLLlee BO3OENCTBUE, KOMMNEHCUPYS 3HAYUTENBHYIO YacTb paccornacoBaHus. OAHOBPEMEHHO C 3TUM B
paboTy BCTynaeT WMHTErpaTop, KOTOpLIA MeASNEeHHO MpubnuxaeT perynupyembli napameTp K 3agaHHOMY
3HayeHuo. [udchbepeHumaTop, pearpyowmuin Ha CKOPOCTb U3MEHEHUS paccornacoBaHus, oopcupyeTt paboTty
npmbopa B Tex cny4asx, Korga napameTp HauyMHaeT ObICTPO OTKITOHATLCHA OT TPeOYeMON BENUYMHBI.

MNO-perynatop MOXHO NPUCNOCOOMTL ANs aBTOMaTU3auumM cambiX pa3HOOOpasHbIX MPOLECCOB NMyTeEM
3a4aHna 3HaYeHNn Tpex KO3IMULMEHTOB, U3MEHSAOWMX yaenbHbli Bec -, U-, [I- cocTaBnsowmx B 3aKoHe
perynMpoBaHus.

Ha BbIxoge I'IVILl—perynﬂTopa BbipabaTbIBaeTCsa CUrHan yrnpaeneHus:

de(t o
e RO+ T, RS
ﬂ
B (*)OpMyﬂe 60603HaqaeT paccornacosaHue, pacCynTbiBaeMoOe KakK pa3HOCTb YyCTaBKM N TEKyLlero

sHaueHuna napametpa: €=YCT - Y. U3 cdopmynbl BUOHO, YTO CUrHan ynpasrieHus npeacrasnser coboi
CYMMY TpeX COCTaBSIOLMX: NPONOPLUNOHANbHOW, MHTErpanbHoON N gudgepeHumansHONn.
lMponopyuoHanbHass 4actb GOPMynbl (POPMUPYET peakumio perynsatopa Ha Tekyllee 3HaveHue
paccornacoBaHus. Mapametp PP HasbiBaeTcs nonocow nponopumoHanbHocTu (M) 1 nMeeT Takyio xe
eauHNLY U3MepeHnn, Y4To 1 ynpasnsembin napametp. PP pasHa Takomy 3HaueHuo paccornacoBaHus, npu
KOTOPOM MpornopuUuoHansHas cocTaBngiowas curHana ynpaeneHus pgocturaet 100 %. Hanpumep, npu
yctaBke B 200°C, Tekyuwiein TemnepaType 150 °C u nonoce nponopumoHansHoctn PP =100 °C,
nponopuuoHanksHaa coctaensolan 6yaet paeHsaTbea (200 °C-150 °C)/ PP =50 %. 3tot napameTp urpaet
CaMyl0 BaXHYK pofib, MOCKOMNbKY BMAWSET Ha Bce 3 cocTaBnsoLiume. YMeHbLUEHNe 3Ha4yeHus1 3TOro
napameTpa yMeHblUaeT BpeMs MNEepPexof4HOro npouecca, OAHaKo Npu 3TOM MoBbiWakTcA TpeboBaHus K
NCNONHUTENBHOMY MeXaHU3My, MOCKOSIbKY pacCYMTaHHbLIN CUrHan He AormkeH npesbiwaTb 100 % MOLHOCTH.
BTopoi KOMMOHEHT (PopMynbl — paccYUTLIBAETCSH, Kak MHTerpan oT paccorfiacoBaHust No BpeMeHu 1
NnoTOMy HasblBaeTcsl UHmezpasibHol cocmaesnsouwel (NC). VHTerpanbHasi coctaenswowas obecrnevnBaeT
noggepxaHme CTabunbHOrO 3HayeHWst napamMeTpa, a Takke MO3BONsIeT perynaropy “yumTtbca” Ha

npegbigywem onbite. MHOXUTEND FonpenenﬂeT CKOpOCTb “HakonneHus” mowHoctn NC, napameTtp T|
XT.
|

Ha3blBaeTCA BpeMeHeM NHTerpupoBaHunsa (BM), n nMeeT pasMepHOCTb CEeKyH/A. dakTnyeckm TI onpependaeT

MHEPLMOHHOCTbIO obbekTa: Yem Gonblue MHEPUMNOHHOCTb, TEM Oonbllee 3Ha4YeHne TI cnenyet Bbl6paTb. I'IpM

CTabunbHOM 3Ha4YeHWM napaMeTpa Ha YPOBHE YCTaBKM, MNponopuMoHanbHas v avddepeHumansHas
coctaBngwowas paBHbl 0, U TOMbKO HaKOMMEHHAs! WMHTerparnbHas MO3BOMSET KOMMEHCMPOBaTb BIUSHMWE
NPOLECCOoB, CTPEMSILLMXCS U3MEHUTb 3HAYeHWe napameTpa. Hanmpumep, npu ctabunusaumm TemnepaTtypbl
Hen3bexXHO NPOUCXOAAT npouecchl TennoobmeHa co Cpefdon, B KOTOPOM pacnonioXeH 0b6bekT, UHTerpanbHas
cocTaBngwlasi MO3BONsET KOMMEHCUpoBaTb MOTEpl Tenna B YCTAaHOBMBLUEMCS pexume, 3a CcyeT
NoaAep>KaHns HEHYNEBOrO YPOBHS MOLLIHOCTW HarpeBaTtens.

HucbpepeHyuanbHas coctanaowas (OC) wucnonb3yeTcsa Ana yrydweHus Buaa NepexofHoro

npoLiecca, OHa PaccYnUTbIBAETCs Kak NPOM3BOAHAs OT CUrHana OLMGKK, YMHOXeEHHast Ha koIhdUUMEHT T .
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OC “npoTvBOOENCTBYET” CINULIKOM ObICTPOMY W3MEHEHWUIO paACCOrNacoBaHUsl, a 3HAuYUT U U3MEHEHWIo
napameTpa, KOTopoe MOXET MPUBECTU K “NepeneTy ycTaBku” (NepeperynupoBaHuio), YeM Bbille CKOPOCTb

M3IMEHEeHnA napameTpa, TeM CuJibHee eé BnuMdHWME Ha curHan ynpasJieHNA. Td - BpemsA

anddepeHumnpoBanua (BA) - ocHosHon (nommmo PP), napameTtp onpegensowun Bknag OC B cyMMapHbIn
curHan ynpaeneHus sensetcda. Ha yvactke TI1, roe paccornacoBaHue M3MeHsieTcs nnaBHO 3HadeHue [1C

nponopunoHarnbHO TOJbKO Td' ,D,J'Iﬂ orpaHn4eHusa ,EI,C npn CTyneH4yaTblX M3MEHEHUAX paccoriiacoBaHu4,

BbI3BAHHbLIX PE3KMMUN CKaYKM 3a0aHUSA, NapaMeTpa UM noMexamm, UCNonb3yeTcsa AOMNONHUTENBHbIA NapaMeTp
-1 - nocrosiHHas BpemeHu auddpepeHumpoBanus (MBAO).

Mpubop aBTOMaTMYECKM onpedensieT  onTMMaribHble
perynupoBaHusi.

HarnsgHo AvHamuka napameTpa, curHana ynpasreHUs U ero COCTaBMsoWMX MpuU NepexogHoOM
npouecce nokasaHa Ha pucyHke 3.2. [Jo MOMEHTa CMEHbl YCTaBKU perynatop crabunmusmpoBan 3HayveHue
napametpa Ha YypoBHe 20. [lockonbKy paccornacoBaHue OTCYTCTBYET, NponopuuMoHanbHas U
onddepeHumansHas coctasnsaowme pasHbl 0. NHTerpanbHas coctaBnsatolwas HEM3MEHHa U KOMMeHcupyeT
“yTeuky” napameTtpa, NoagepxmBasi NOCTOSAHHbBIA curHan ynpaeneHna B 8 %. NoaBnaeTca nonoxutensHoe
paccornacoBaHue (150-20=130) — NC cTaHOBUTCA NONOXUTENbHOW. [1OCKONBKY paccornacoBaHne BbIPOCIO,
OC crtana nonoxuTensHOW, OOHaKo, 3a CYeT NOCTOSHHOW BpemeHu auddepeHumpoBaHms e€ 3HadeHue He
BGeckoHeYHO, kaK 6bino 6bl NpY MCMNOMb30BaHUU “4UCTOW” NpoM3BOAHOW. CyMMapHbIN CUrHan ynpasneHus
Bo3pacTtaeT 0 92 %. WC HaumHaeT “KonuTb” NOMNoXuTensHOe paccornacoBaHue W, criefoBaTensHO, pacTu.
CurHan ynpaBreHus Bbllle YPOBHSI KOMMEHcauun “yTedku”, no3ToMy napameTp HayuMHaeT pacTu, C POCTOM
napameTpa, pacyeT u “yTeuka”. [lanee paccornacoBaHue nocTteneHHO YMeHbLIAEeTCH, a 3HauYuT, yMeHbLUaeTcs
MC. OC, nony4vMB HayanbHbI “BCNNECK’, CHWKAETCA W [aXe MeHSeT 3HakK, MOCKONbKY Mpou3BoaHast
paccornacoBaHusa oTpuuartensHa. [Mockonbky owmbka ynpasneHust 4o cux nop nonoxurtensHa — IC pacrer.
PaccornacoBaHve mMegneHHo ymeHbLuaeTtcs K 0, cnegosartenbHo, ctpemdartces K Hyno MNC n 4C, UC ctpemuntcs
K YPOBHIO, NPU KOTOPOM, “yTeuka” ByaeT CKOMNeHCUupoBaHa ynpaensowmm CUrHasiom.

3HayeHuss  koappuumeHtos  MAN[I-

MNepaXafibid ApoLecs B CHETeME NPH CMeHs YWCTABKA
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PucyHok 3.2 - TepexoHbli NpoLece B KOHTYpe

Mpubop onpepensieT kak CyMMapHOe 3HaYeHWe curHana ynpaBneHus, Tak U BKNag Kaxaon us Tpex
(NC, UC n OC) coctaensowmx no otaenbHOCTU. TN AaHHble nepegatotcs Ha K 1 moryT otobpaxaTtbca Ha
MOHUTOpPE, YTO No3BoNsieT HacTpamBaTb [MU[- perynstop Takke B py4HOM pexunme (CM. pasgen 6.2.2).
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3.5.2 PeneiHble u aHanoroBble Bbixoabl npu NMUA- perynupoBaHumn

Mopsaaok yCTaHOBKM MapamMeTpoB 3aKoHa perynmpoBaHnsa NpuBeaeH B pasgenax 6.1.6 1 6.2.2.

Ons npegoTBpalleHns BblgavyM Ha OOBLEKT yMpaBreHUs 3aBefoMO Ype3MepHO 6OomMbLIoro umnm
YpesMepHO Maroro BO3AEWCTBUS BENWYMHA PACCYUTAHHOIO YMNpaBnAOLWEro curHamna MoxeT ObiTb
orpaHudeHa bonee xecTko, Yyem [-100 %,100 %]. B cny4ae, ecnu paccumTanHbii 6nokom ML (1) curHan
Oonblue BepxHen rpaHvue guanas3oHa, CurHam npyvpaBHUBAETCH MakCMMalibHOMY, aHamnorMyHo — ecrnu
CUrHan MeHblle MUHUMAIbLHOro, OH NPYPaBHUBAETCH MUHUMANbHOMY.

Ha ocHoBe paccuuTaHHOro ynpasnsolero BO3OeNCTBUSA, BbIMUCNAIOTCA MapamMeTpbl BbIXOAHbLIX
CUrHanoB: ANUTENbHOCTU 3aMKHYTOrO U Pas3OMKHYTOrO COCTOSHUS PenemHoro BbIXOAa W BEeriMynHy Toka
aHanorosoro Bbixoga. [lpyu nonoxwutensHoM CY BbIXOOHbIE CUrHanbl (POPMUPYIOT Te penerHble U
aHanorosble BbIXOAbl, KOTOPble HAaCTPOEHbI Ha paboTy B pexume “TNA[ - HarpeBaTens”, aHanornyHo npu
oTpuuatensHom CY— Ha paboty B pexume “TMNO — xonoannbHuK".

B cnyvae, ecnn CY>0 1 ycTaHOBNEH pexuMm perne AHamnoroBbl BbIXO4 " XONOAUIbHUK', UNu
CY<0 u ycTtaHoBneH pexum perne AHanorosBbl BbIXOoA "HarpesaTenb”, perne pasmblkaeTcs, a
aHarnoroBblf BbIXxo opmupyeT curHan 4 MA.

Hactporika napametpoB UMM penenHbix BLIXOAOB NpuBeAeHa B pasgenax 6.1.8 n 6.2.5.

Onsa Bcex pene, pabotaowmux B ogHom pexume (“MUL - HarpeBatens” / “MUL — xonogunbHUK")
ncnonb3yeTtcs obLias BenmymMHa napameTpa.

TP101 nossonsieT Mcnonb3oBaTb NpU (HOPMUPOBAHMM YNPABASIOWNX BO3OENCTBUA penenHble n
aHanorosble BbIXOAbl (OQHOBPEMEHHO 6) B Ntobbix coveTaHusx: 4 perne (C NCMoNb30BaHNEM 2-X BHELUHMX
CUMBbHOTOYHbIX pene) 1 2 aHanoroBbIX BbIXo4a.

3.6 YcTponcTBa aBapMMHOW CUrHanNM3auum

MOMUMO yxxe onmMcaHHbIX CpeacTB aBapuUMHOWM curHanmsaummn (4-x yCTaBoK MO 3HAYEHWUIO U OOHOM
MO CKOPOCTM u3MeHeHus napameTtpa) TP101l no3BonsieT aBTOMaTM4eCKM OTCreXuBaTb OOpbIB KOHTYypa
perynupoBaHusi, a Takxe, QopMmmupoBaTb 3aJaHHblA NpeaBapuUTENbHO MNoOfb3oBaTeneMm  curHan
yrnpaBneHusa npu BbIxoe 3a 3aflaHHblin AnanasoH.

Mon o6GpbIBOM KOHTypa perynupoBaHUA MOHMMAaETCH MpeKpalleHve Bblgadun pacCcyMTaHHOro
perynsitopoM BO3AEWCTBUSI Ha ynpaBnsembli obbekT. Takas cuTyauuss BO3MOXHA, Hanpumep, npu
BbIXOOE W3 CTPOS WCMOMHMTENbHOrO MexaHuama. Hanuume obpbiBa KOHTypa perynupoBaHus
onpegensieTcs No OTCYTCTBUIO AOMKHOW peakumy obbekTa ynpasreHnss npu noCTOSAHHOM MakCMMarbHOM
N MUHUManNbHOM BO3dencTBuW. B cniyyae, ecnu ynpaensiemas BennyuHa B TeYeHWe onpenernieHHoro
BpemMeHn (napameTtp “Bpemsi oueHKM”) Mpu NOCTOSHHOM MaKCUMaribHOM MM MUHUMAaNbHOM curHane
ynpaBneHus (cM. pasgen BbixogHble ycTponcTBa) U3MEHUNAcb MEHee YeM Ha 3afdaHHy BenuyuHy
(napameTtpbl “UsmeHeHMe napameTpa npu MuHuManbHoMm CY”, “U3meHeHMe napameTpa npu
makcumanbHoMm CY”) dukcupyetcsa obpbiB kOHTypa. O BO3HMKLWEM 06pbiBE nNpubop curHanusmpyet
MUraHnem CBeTOAMOAHOro nHankatopa “ABP”, a Takke MoXeT CUrHanM3MpoBaTh 3aMblkaHMEM BHELUHeNn
uenu, ¢ nomMowblo pene (napametp “Pene npu o6pbiBe KOHTypa”'). “U3meHeHMe napameTpa”
paccynTbiBaeTCA Kak pasHOCTb MeXAy ynpaBrsieMon nepeMeHHON nocrie BO3AenCTBMS MakcumarnbHoro /
MUHMManbHoro CY B Te4eHne 3aJaHHOro BpEMEHM M Ha MOMEHT Hayana BO3[AenCcTBuS.

[wnanasoHbl napamMeTpoB:

Bpems oueHku - [0-9999] cek;
U3meHeHue napameTpa npu muHumansbHom CY - [-1999;1999];
M3meHeHne napameTpa npu MakcumanbHom CY - [-1999;1999].

3.7 BbixoaHble ycTporcTBa npubopa
3.7.1 YcTponucTBa Kno4eBoro tuna

Mopsook ycTaHOBKM NapamMeTpoB penerHbIX BbIXOA0B NpuBeAEH B pasaenax 6.1.8 u 6.2.5.

BbixogHble ycTtponcTtBa (BY) kniodeBoro Ttuna (TpaH3UCTOpPHas WM CUMUCTOPHas onTonapa)
ncnonb3dyetcs nuMbo ANA  MMMYMNbCHOrO YNpPaBreHWs UCNOMHUTENbHbIM  MexaHuamom npu  MA0-
perynupoBaHun, nvbo AN ynpasfieHWs CUrHanmu3upylowum yCTPOWUCTBOM. WMMnynbCHOe ynpasneHue
ocyulectangetcs no npuHumny LWAM.

BY kntoyeBoro Tvna mcnonb3yloTcs Ans ynpaBrneHus (BKMOYEHWA/BbIKIIOYEHUS) Harpyskon nmbo
HenocpeacTBeHHO, NMOo 4Yepe3 Gornee MOLHblIE YMNPaBRsOLME 3NEMEHTbl, TakMe Kak: nyckaTenwu,
TBEPAOTENbHbIE pene, TUPUCTOPbI U CUMUCTOPSI.

B TP101 B kayecTBe BY Moryt npumeHATbCA (B 3aBUCUMOCTUM OT 3aKasa) TpaH3UCTopHas ontonapa
(Ha MOCTOSIHHBLIA TOK) U CUMUCTOpHasd onTtonapa (Ha NepeMeHHbI TOK). TpaH3ucTopHas onTonapa u
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ONTOCMMWUCTOP  UMEIOT ranbBaHMYECKyld pasBsi3ky OT cXeMbl npubopa. TpaH3ucTopHas onTonapa
NpUMeHSIeTCs, Kak MpaBuIo, ONsi yNpaBreHus HU3KOBOSbTHbIM perne (4o 50 B). Cxema BknoyeHusi Ha
pucyHke 3.3. Bo usbexaHue Bbixoga W3 CTPOS TpaH3UCTOpa M3-3a OOMblUOr0 TOKa CaMOWHAYKLMU

napannenbHo obmoTke pene K1 Heobxoaumo ycTaHoBuTb auon VD1, paccuMTaHHbI Ha HanpshkeHue
1,5U, 1 Tok 1,51 pepe -

» tUnN
VD1

TP101 | |k
7 —»
vV —> l: » -Un

PucyHok 3.3

OnTocMMnCTOp BKNIOYAETCS B LENb YNpaBreHuss MOLLHOMO CUMUCTOpAa Yepe3 orpaHuynBatoLLmn
pe3ncTop Mo cxeme pucyHka 3.4. 3HavyeHue CONpOTUBIEHMS pe3ncTopa onpefensier BEnMYUHY Toka
ynpaerneHua cumuctopa. ONTOCUMUCTOP MOXET Takke YNpaBnATb MNapov BTOPUYHO-MapannensHo
BKITKOYEHHBIX TupucTopoB VS1 n VS2 (pucyHok 3.5). na npenoTtBpalleHms npobosi TMpUCTOPOB U3-3a

BbICOKOBOJIbTHbIX CKa4kOB HarpsaxeHuda B CETU U X BbIBOOOM peKoOMeHOYyeTCA NOoAKIM4YaTb RS-uenquy
(R2C1).
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PucyHok 3.5
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CoBmectHo ¢ TP101 wmoxeT nocTaBnsATbCcs moaynb PB-2,
aBTOHOMHbIX CUMUCTOPHbIX YCTponcTBa (pucyHok 3.6). [Ina ynpaBneHus aTMMu yCcTporcTBamMu B npubope
npeaycMOTpeHbl cneuunanbHble Bbixodpbl. [MoaknoyaTte K AaHHbIM KOHTaKkTam Kakue-rmbo YCTpOWCTBA,

kpome moayns PB-2, 3AMPELLAETCA.

TP101

P1

P2

P3

P1

KMJLw.466429.032P3 Crp.

PB-2

3.8 UHTepdhenchl cBA3n RS232, RS485
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PucyHok 3.6
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MopsiaoK YCTaHOBKM CETEBbIX MapaMeTpoB Npubopa Ans paboTbl No uHTepdeiicy RS485 npuseaeH B

pasgenax 6.1.3 n 6.2.8.

WHTepdenc ceasm RS232 npegHasHadeH Ang noakntoyveHus npubopa k MK ona ero HacTpouiku
(ycTaHoBkM mapameTpoB npubopa) ¢ nomousto nporpammbl «KoHdurypatop». Mpn aToM anvHa NUHUM

cBsa3u mexay npnbopom un MK gomkHa ObiTe He 6onee 2,5 M.

UHTepdenc ceasm RS485 npegHasHaveH ans nogkntodeHms TP101 Kk ceTv ana peanusaumm

cnegyowmx QyHKUURA:

- c6opa AaHHbIX 00 namepdaemMblixX npoueccax n npoTekaHnn npoueccoB peryampoBaHnda B CUCTEME

SCADA;

- YCTAHOBKOW NMapaMeTpoB rpynrbl NPMGOPOB C MOMOLLLI0 NPOrpaMMbl-KOHUIypaTopa;

- AOUCTaHUMOHHOIo YynpaeleHna npoueccomMm perynmposaHma wu aBTOHaCTpOVIKI/I C MNOMOLbKO

nporpamMmsl-koHdurypaTopa.

RS485 obGecneuynBaeT co3gaHue ceTenl ¢ konuyectBoM y3nos (npubopoB) Ao 255 u nepepavy
OaHHbIX Ha pacctosiHne ao 1000 m. lMpu Mcnonb3oBaHUM MOBTOPUTENEN KONMMYECTBO MOOKIMHOYEHHbIX
NpMBOPOB 1 PaCCTOSTHUE MEXOY HUMWU MOXET ObITb YBeNnuyeHo. [ins coeguHeHust npubopoB NpUMeHsieTcs
3KpaHMpoBaHHasi BUTas napa NPoBOAOB, K KOTOPLIM NPEeAbSABAOTCS crnepyowmne TpeboBaHus: ceveHne
He MeHee 0,2 MM’ 1 MOroHHas eMKOCTb He Goree 60 nd/M. Bce nNpuBOpPbl B CETU COEOMHSIIOTCS B
nocrneaoBaTeNbHyo LUKHY.

Cxewma BkntoueHust npubopa TP101 k MK no nHtepdericy RS485 npusegeHa B npunoxexum [,



KMJw.466429.032P3 Ctp. 14

3.9 KoHcTpyKuus

3.9.1 MMpwubop nmeeT aBa UCNONHEHUs: WwmToBoe 1 Ha DIN-penky. Huxe npvBegeHa KOHCTPYKUMSA ANS
LLMTOBOrO MOHTaXa ¢ rabapuTHbIMK pa3mepamu:

- NnueBas naHenb 96° 96 Mm;

- kopnyc 110° 96" 96 mm.

3.9.2 JlnueBas naHenb TP101

Ha nepegHen naHenu npubopa pasmeLlleHbl OpraHbl UHOUKAUUN 1 yNpaBeHus.

TP 101 4-x pa3psgaHbIN

uncbpoBOoN HANKaTOP

CeeTtoauoabl pe3ynbTaTa U3MepeHUs

pexumoB
paboTbl

4-X pa3psagHbIn
UM poBOM NHANKATOP
3Ha4YeHUs yCTaBKU

6aprpadc

ABP OCT

KnaeuaTtypa

= CEHCOPHKA

PucyHok 3.7 - Bua nuueson naHenu TP101

LUndposble niaukatopsl (LIA)
BepxHun 4-x paspagHbin LI — oTobpaxeHne TekyLlero 3HadeHust perynmpyemoro napameTpa (pesynbrtaT
n3mepeHus).
HwxHWi 4-x paspagHbin LI — oTobpaxeHne 3agaHHOro 3HavYeHns perynupyemoro napameTpa (ycraska).
MHpmnkaums obpbiBa aTymKka OCyLLECTBSETCHA Ha BEPXHEM LndpoBoM uHankatope coobeHnem HOAT.

CeeToanoabl peXXumoB paboTbl
AH (“aBTOMatuyeckas HacTporka”) — Npubop HaxXO4MTCA B peXnMe aBTOMaTUYECKOW HAaCTPOWKK;
AP (“aBTOMaTMyeckoe perynmpoBaHue”) — npubop HaXOAMTCS B peXnMe aBTOMaTUYECKOro perynmpoBaHus;
PY (“py4Hoe ynpaeneHune") — curHan ynpaereHne 3agaetcs nonb3oBaTeneM ¢ nepeaHen naHenu npmubopa;
[Y (“oucTaHuMoHHOE ynpaBrieHne”) — curHan ynpaeneHue 3agaeTtcsi Mactepom cetn ModBus no
RS232/RS485;
CY — Ha Gaprpacpe oTobpakaeTcsa ypoBeHb curHana ynpasneHus (B % OT ananasoHa, B Buae psga
CBETOAMOLOB);
PCrI — Ha Baprpade oTobpaxaeTca paccornacoBaHue (pasHOCTb MeXay YCTaBKON U 3HAYEHUEM
perynupyemoro napameTtpa, B Buae O4HOro CBeToAnoaa);
ABP — B KOHTYype perynupoBaHusi BO3HMKIA aBapus;
OCT - perynupoBaHue OCTaHOBIIEHO.

Baprpad
OTO NUWHENHBI WMHAMKATOP, COoCToAWwMn 13 12 cBeToaModoB AN OToOpakeHus paccorracoBaHusa nmbo
curHana ynpaerneHus (YpOBHS MOLLHOCTUY, NepeaBaeMon Ha 00BEeKT ynpaBreHus).
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3.9.3 3agHsaa naHenb TP101

P1 P2 P3 Ainl Ain2 Ain3 Ain4 Ain5 Ain6

IC=1P101
ICEHCOPUKA

RS232/485

Mutanne T[utaHune
npubopa patumka  AH. Bbixodbl  Pen. BbIxogpbl

220B wam -36B+  -102+ -lol+ RELE2 RELE1

PucyHok 3.8 - Bug 3agHein naHenu TP101

Bua ncnonHexns ana moHTaxa Ha DIN-periky npuBedeH Huxe.

z 2o
IVVS S22
()] N WhN =

[l

MNAPAMETP YCTABKA

© Ccencornka™ TP101

_— e — — 1.+
c2282 &8N
T2 R Pw
-|-|+|
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3.9.4 CoeguHuTenu gns NoAKNOYeHUs BHELWHUX Lienewn

D603Ha4YeHe Ha 3agHen naHenn HasHauyeHne Tun pasbema
npubopa (coegununtens)
RS232/RS485 Mogkntoyenne NMOBM (RS232/485) DB-9M, Bunka
P1, P2, P3 lMNoakntoyeHne BbIHOCHOTO Bnoka
C ABYMS1 MOLLHbIMW peneiHbiMX BbIXo4amu
(Mmoaynb penenHbix Bbixogos PB-2) * KnemmHas
Ainl... Ain3 BxogHon kaHan (nogknioveHrne aTynkoB) Konoaka
Ain4... Ainé O[IMH BXO[HOW YNpaBnsioLLuin penenHbii MKDS
CUTHan Tvna «CyXow KOHTaKT»
220B," MutaHue npmnbopa ~220 B 50 Ny
MuTaHune -36 B + 36 B ona nuTaHua gaTtynkos
-lo2+, AHanoroBble BbIXoAbl
Bbixoabl -lol+
RELE1, PenenHble BbIXxoabl
RELE2

* [pumeyarue: BeiHocHom moayne PB — 2 noctaensetcs no 3akasy notpebutens.

Mpubop ncnonHeHus Ha DIN-peiky nMeeT HebonbLUME OTNNYUS:

— OTCcyTCcTBYET Oaprpad v CBETOAMOAbI, CUrHANU3npyoLwmne o pexnme pabotel baprpada (PCIT n CY);

— pobaeneHbl ceetoamoabl K1 n K2 (curHanusaumsi COCTOSIHUSI UCTOMHUTENbHbIX yCTponcTs, K1 —
perynupytowiero, K2 — curHanmnsmpytouwlero). Pasbem RS232/RS485 Haxoautcss Ha BOKOBOWM CTEHKe Kopryca.
Y6paHa komnogka AIN4 (oHa pybnupoBana koHTakT AIN3). BMHTOBbIE KIEMMHbIE KOHTaKTbl 3aMEHEHbI
KOMNoOAKo-pa3bemMamu, YTO O4YeHb YAOOHO npu 3ameHe npubopa. Konogka nutaHua wumeeT 3awmTty oOT

HenpaBuibHOro NOAKNM4YeHnA.

16
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4 MEPbI BE3OMNACHOCTH

4.1 lpn pabote c nNpubOPOM oONacHbIM MNPOM3BOACTBEHHLIM (PaKTOPOM SIBMSETCS MNOBbILEHHOE
HanpsXeHne B 3MEKTPUYECKON LIENK, 3aMbIKaHNe KOTOPO MOXET NPOU30MTU Yepes TENo YenoBeka.

4.2 TMpwn akcnnyaTauum npnbopa n nNpu ero NeprMoanyecknx noeepkax crnenyet cobniogath «[lpaBuna
TEeXHUYECKOMW AKcnnyaTaumm anektpoyctaHoBok» ([NT3), «lMpaBuna TexHWkn 6e3onacHOCTU Npu aKcnyaTauum
anektpoyctaHoBok» (MTB), MY3, MNTI3MM, NOT P M-016-2001 P 153-34.0-03.150-00, gencrteylowme B
HacTosdwee Bpemsa B Poccun.

4.3 TlogknioyeHne BHELWHWX LUenewW, OCMOTP W obcnyxusBaHue npubopa npous3BoauTb nNpwU
OTKMIOYEHHOM HanpsXXeHUU NUTaHUS.

4.4  Tlpwn pabote ¢ npubopom 3AMPELLAETCA skcnnyaTupoBaTb Npubop B YCMNOBUSAX U pexunmax,
OTNNYAIOLLMXCS OT yKa3aHHbIX B PyKOBOACTBE MO 3KChyaTaunu.

5 NOAroToOBKA NMPUBOPA K PABOTE

5.1 O6ume 3ameyvaHms

5.1.1 MNpwn nony4eHun AWwmkoB ¢ npubopamm Heobxoammo ybeanTbCs B MONHOM COXpaHHOCTM Tapbl. [Mpu
HanMuMM MNOBPEXAEHUN Tapbl HEOO6XOOUMO COCTaBUTb akT B YCTaHOBMEHHOM nopsake u obpaTtuTbca C
peknamaumen K TpaHCMOPTHOM opraHusaumn. Ha npubopbl ¢ MexaHU4ecKMMn MNOBPEXOEHUAMU rapaHTus
nNpeanpuUaTUS-U3roToBUTENS HE pacnpoCTpaHaeTCs.

5.1.2 B 3umHee Bpems BkntoyeHue npubopa nNpoBOaUTb B OTan/MBaeMOM MOMELLEHUN HE MEHEE YeM
Yyepes 8 yacoB Mocre BHECEHWS SLLMKOB B NMOMeLLeHue.

5.1.3 HeobxoamMmo NpoBepuTb KOMMIEKTHOCTb MOCTaBKN B COOTBETCTBUM C (hOpMynsipoM Ha npubop. B
dhopmynsipe ykaxute gaty Beoga npubopa B akcnnyartauuio. Popmynsp Heo6XoaMMO COXPaHATb B TeyeHune
BCEro cpoka akcnnyatauuu npubopa, T.K. OH ABMASETCA HOPUAUMYECKMM [AOKYMEHTOM Mpu npedbsBrieHun
peknaMmauui npeanpusaTUo-n3roToBUTENHo.

5.2 MoHTax npubopa Ha o6bekTe

5.2.1 YcTaHoBKa 1 NOAKMOYEHME OOIMKHBI MPOM3BOANTLCS KBAanNUULMPOBaHHLIMUK CrielmManmcTamu.

5.2.2 Mpunbop ycTaHaBnNMBaeTCsi B NOMELLEHNW, rae B BO3ayXe HET BpeOHblX NPUMECEN, Bbi3bliBaOLLNX
KOppo3uto (aMmmaka, CEpPHUCTbLIX U APYrMX arpecCUBHBIX ra3oB).

Heponyctumo ucnons3oBaTb Npubop npu Temnepatype Hwke O u Bbiwe 50 °C 1 OTHOCUTENbLHOMN
BfiaXXHoCTH Bbiwe 80 %.

MpunBopkl JOSMKHBI YCTAaHABNMBATLCS BHE B3PbIBOOMACHbLIX 30H MOMELLEHUIA UITN HapYXXHbIX YCTAHOBOK.

5.2.3 He yctaHaBnusaTb Nnpnbop Ha MecTe, NOABEPXKEHHOM TpACKe U BUOpauun. B npoTMBHOM cny4ae
npuv KpenneHum npmbopa Ha WwmTe HeobxoaMMO UCMONb30BaTh aMmopTM3aTops.

5.2.4 Tpnbop paccunTaH Ha yTOMMEHHbIN MOHTaX Ha BEPTUKaNbHOM NaHenu wura (npunoxeHne X).

5.2.5 Nepen MOHTaXOM HEOOXOANMMO NPOBECTU BHELLHUI OCMOTp nNpubopa, obpaTtMe BHMMaHWE Ha:

- MapKMpPOBKY (COOTBETCTBME MAPKMPOBKM KapTe 3akasa);

- LLleNIOCTHOCTb Kopnyca npubopa;

- OTCYTCTBME NOBPEXAEHWI pasbema 1 KNEMMHbIX KONOAoK npubopa.

5.2.6 MoHTax HeoGX04MMO NPOBOANTL MPU OTKIMFOYEHHOM HaMNPsSKEHUW NUTaHUS.

5.2.7 MNMpun moHTaxe npubopa HeobxoanMo AONONHUTENBHO cobnoaaTe cneayroLlne ykasaHus:

- He06XO4NMO BbIOENUTL B OTAENbHLIE KAbenu: BXOOHbIE Lenu, BoIXOOHbIE Lenu, Lenu NMTaHus;

- He JomnycKaeTcs COBMELLLEHME MPOBOAOB BXOAHbIX U BbIXOAHbIX Lienen npubopa B 0OLLEM 3KpaHe;

- MpoBoda Uenen MuTaHuMs MNEPEMEHHOro ToKa HeoOXOAMMO CcKpyymBaTb He MeHee 10 pa3 Ha
NPOTSXKEHUN OAHOrO MeTpa. He ckpyumBaroTca NpoBoAa Lenen NMTaHus, BbIMOSHEHHbIE MITOCKUMMW XXryTamu.

5.2.8 lNpoBoaa anekTpoMoHTaxa He JOIKHbI UMETb MEXaHUYECKOTO HanpshkeHus.
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5.3 NMoaknroyeHue npubopa

5.3.1 Bce BHelUHMe NOoAKMNoYeHUs K Npubopy NpoBoauTb B COOTBETCTBMM C [MpunoxeHnem B.

5.3.2 TMutaHue npubopa pekOMEHOYeTCA MNPOM3BOAWTb OT WCTOYHMKA, HE  CBSI3@HHOrO
HenocpeacTBEHHO C NMUTaHUMEM MOLLHOIO CUMIToBOro obopyaosaHus. Bo BHelLHeln Lenu crieqyeT YCTaHOBUTb
BbIKIIOYaTENb NUTaHWs, obecneymnBaroLLmin OTKITIOYEHNE NpMbopa OT CeTU U NNaBkMe NPeLoXpPaHMTENM Ha TOK
1 A. lNutaHune kakmx-nnbo Apyrmx yCTpoOMCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

5.3.3 Cxembl noaKnNOYeHUs AaTyMKoB npuseneHsl B [Npunoxenunn I

5.3.3.1 MMoaknioyeHne TepmonpeobpasoBaTenen conpotusneHusa (pucyHok a [punoxeHusa I
Npon3BOaUTL MPU NOMOLLUU TPEXMPOBOLHOM JIMHUU, XUIbl KOTOPOM MO OTHOLUEHWO APYr K ApYry UMelT
O[JMHAKOBOE COMpOTMBIeHNEe. [InnHa NUHUK CBA3N JOIMKHA ObiTb He 6onee 100 M, a CONMPOTUBIEHNE KaXKOoN
ee Xunbl He 6ornee 15 Om.

5.3.3.2 MNopgkniwoyeHne TepmMo3INeKTpuMyecknx npeobpasoBarenen (pucyHok 6 [Mpunoxerus IN)
Npov3BOaUTb HEMNOCPeACTBEHHO (Npu AO0CTaTOMHOW ANWHEe NPOBOAHMKOB Tepmonap) Wnu npu noMoLim
YONMUHUTENbHBLIX  KOMMEHCALMOHHbIX MNPOBOAOB, MapKka KOTOpbIX [JOSDKHA COOTBETCTBOBaTb  TUMY
ncnonb3dyembix TepMmonap. KomneHcaumoHHble NpoBoAa crnegyeTt NOAKMNoYaTe C COOMogeHNEM MOMSAPHOCTM
HenocpeacTBEHHO K BXOOHbIM KOHTakTam npubopa. Tonbko B 3ToMm cnydae byget obecneyeHa KoMmneHcaums
BNUSHWSA TemnepaTtypbl CBOGOAHbLIX KOHLIOB TepMonap.

OnuHa nuHumn ceasm moxeT GbiTb o 100 M B 3aBMCMMOCTU OT MOMEXOOOCTAHOBKM M CTEMNEHU
3KpaHMPOBAHMUS CUrHAmbHbIX Lienen.

5.3.3.3 MoakniovyeHne aKTUBHbIX AaTYUKOB (pUCyHkU B, I [MpunoxeHusa ), BbIXOOAHbIM CUrHaNom
KOTOPbIX SABASAIOTCA HanNpsXXeHue Unn TOK, MPOU3BOANTbL NPU NOMOLLUM ABYXMPOBOAHOW NUHUKU. OnvHa nuHUM
CBS13M OOIMKHA ObITb He Gonee 100 M, a conpoTMBIIEHUE KaXaow Xunbl He 6onee 50 Om.

5.3.4 BcTpoeHHbIn McTOYHUK 36 B cnegyer ucnonb3oBaTb AN NUTAHUSA akTUBHbLIX OaTYNKOB C
aHarnoroBbIM BbIXOLOM.

5.3.5 MogkntoueHue k MIBM nposoauTb cornacHo Mpunoxexuto L.

Jivnmio cBsA3u mHTepdenca RS485 BbINOMHATL 3KPaHMPOBAHHOM BUTOW Napow npoBOAOB. [AnuHa
JTIMHUK CBA3K JoMKHa ObiTb He 6onee 1000 m.

5.4 BknroyeHue u onpoboBaHue npudopa

1. Cpenatb BCe HeobXoaMMble BHELLUHUE MOAKMIOYEHMS B COOTBETCTBMM N.5.3.

2. MopaTtb NuTaHMe Ha npubop.
Mocne BbIKNOYEHUSA NUTaHNUsS NpMbopa NOBTOPHOE ero BKIOYEHMEe NPOU3BOAUTL HE paHee, YEM
yepes 5 c.

3. CkoHdurypupoBaTb (HacTpouTb) Npmobop.
HacTpoliky MOXHO OCyLLEeCTBNATL C NMLEBON NaHenu npubopa (n.6.2) unm (u) ¢ N3BM (n.6.1) ¢
nomoupbto nporpammel «<KoHdpuryparop», noctaBnsemon ¢ npubopom.



KMNJw.466429.032P3 Ctp. 19

6 HACTPOWKA NPUBOPA

MonHas HacTporika npubopa npoussoautcs ¢ MK, oCHOBHble (hyHKUMM Npubopa MOryT HacTpamBaTbCs C
nuuesBor naHenu npmubopa.

6.1 NMporpammunpoBaHue npubopa c MK

6.1.1 Obwume ceeneHus o nporpamme «KoHduryparop»

Mporpamma «KoHdpmrypaTtop TP101» (ganee no tekcty KoHdurypatop) BXoguT B KOMMMEKT NOCTaBKU
npubopa (Ha CD-guncke) M SBNSIETCS OCHOBHbLIM CpPeacTBOM HacTpouiku npubopos TP101. Tonbko
KoHdurypatop npegocTaBnsieT B MOfTHOM ob6beme 4oCTyn Ko BceM dyHKLMAM npubopa.

CDyHKme KoHdurypartopa
OTobpaeHne TeKyLUMX 3HAYEHWU OCHOBHbLIX TEXHOMOMMYECKUX MNepemMeHHbIX (pesynbTaT K3MepeHus,
CUrHan ynpaereHusi, COCTOSIHUE pererHbIX U aHanoroBbiX BbixogoB). B meHio KoHdurypatopa 3tu

nepemMeHHble OTMEeYEeHbl 3HAKOM &b ;

OTobpaxeHne u npegocraBneHve wuHTepdenca Anst U3MEHEHWs MOoMb30BaTeneM KOHMUIypaunOHHbIX
napameTpoB npubopa (koadUUNEHTbI perynaTopa, yCTaBKu, TuMbl/guana3oHbl OATYMKOB, NMapameTpbl
uundposoro nopta RS232/RS485 v np.);

lMpoBeaeHune kannbpoBKM aHaNOroBbIX BXOAOB 1 aHaNoroBbix BbIXOAOB Npubopa;

onepatmBHoe OMCTaHUMOHHOE ynpaBlieHne BbiIXOAHbIMW CUrHanamm npm6opa;

oTobpaxeHne B rpacu4eckom BuOE NEPEXOAHbIX XapaKTEPUCTUK, 3aperncTpyMpoBaHHLIX NpMOOpOM B
npouecce aBTOMaTUYECKON HACTPONKM Ha OOBLEKT ynpaBneHus:;

oTobpaxkeHne B rpacpmyeckom Buae B pearibHOM BPEMEHW TEKYLLMX 3HAYEHUI YrpaBNseMon NepemMeHHOMN,
curHana ynpaseneHusa, paccuntaHHoro [MAO-perynatopom, a Takke B oTtaenbHoctn [M,A,0 ero

COCTaBMAOLLMX.

KnaBuwm n pexunmbl Kondurypartopa
MaHenb ynpaBneHnst KoHdurypatopa MMeeT cnegyowmn sug:

(=Kondwurypatop TP101 (Bepcvn 0.20)

Main  JononHMTENRHD  MoMolls

=10l

&I & ww

Aepeso NapameTpos nprBopa IP-DXHBbI CaMOHACTPOMKH l Tpenakl I

KAaasuwa (pexum)

HasHa4yeHue KAaBULLIK (PexXnma)

KoHdurypaTopa
dakn [ns coxpaHeHWs N UCMONb30BaHUSA YacTO MCMONb3yEMbIX BapuaHToB
KOHMryprpoBaHusi npnbopa
AononHKTENEHD Bbi3oB nporpammbl «MacTtepa kanmbposku TP101», npegHa3Ha4YeHHOW Ans
npoBedeHns KanubpoBKM aHaNoOroBblX BXOA0B U aHAIOroBbIX BbIXOA0B
npubopa
MaMoLLE Bbi3oB cnpaBsku
) BbizoB Tabno HacTponkn COM-nopTa
EN = Moakntouenne k COM-nopty 1 oTkntoveHme or COM-nopTa
Coma 7 B |

B3apaHune agpeca npubopa, ¢ kotopbiM KoHdurypatop byaet paboTaTtb, Ha Maructpanm
Anst obmeHa ¢ O9BM no npotokony MODBUS 4epes cTaHOapTHbIN nocneaoBaTernbHbIi
COM nopt

HanTtn agpec nprbopa, ¢ kotopbim KoHdurypatop 6yaeTt pabotatb, Ha Maructpanm
MODBUS

3anuck B Npubop Bcex ycTaHoBMeHHbIX B KoHdurypatope napameTpos

@V«ﬁj

3anuck B Npmbop Bcex n3ameHeHHbIx B KoHdurypatope napameTpos
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Jepeen napareTpos npHbopa | PEXMM 0TOBpaXeHns MeHIo, cofiepxallee HacTpavBaeMble napameTphbl U
napameTpbl paboyero pexuma npubopa. HactpanBaemble napameTpsl
OTMEYEHbI MKOHKOW C UMUTaUMEN MHAUKaLUMM STOro napaMmeTpa Ha unudpoBoM
nHaukaTope npubopa (cM. n.5.5.3), 4To obneryaeT HAaCTPONKY C NULLEBOW
naHenu npmobopa.

Pexxum oTobpaxeHunss apxmea npnbopa

| ApHERl CAMOHACTRORAKH |

| Tpenas: | PexnM oTobpaxeHusi rpachukoB TeKyLLMX NapameTpoB npolecca
perynMpoBaHusl, OCyLLECTBAEMOro NpnGopom

Onsa pa6oTbl ¢ nomowbio KoHduryparopa Heo6xoaumo:

1. MNogknounTb K pazbemy npubopa N3BM cornacHo MNpunoxennio 1.

2. Hactponte COM-nopT Ha napameTpbl, COOTBETCTBYHLLUNE YCTAHOBNEHHBIM B MeHI0 CeTeBble
napameTpbl npubopa (n.6.1.3): ans atoro knaeuwen KoHdurypaTopa Bbi3BaTb OKHO HACTPOMKM:

Hactpoika COM nopTa

rTlapameTpel COM NopTa

Commopr [N <]

CKopocTe ofMeHa I‘BEuEIEI j
=

Epema oxnaaHna ISEIEI

Ok | OTMEHS |

3. Mogxntounte COM-nopT knasuwen KoHdurypatopa

[encTBuA Npu HacTponke napameTpa:

1. Buibpatb B cTonbue NMapameTpbl HyXHbI pexxum (napameTp).

2. Knukom neBow KnaBuLLM MbILLIM OTMETUTb €ro B cTonoLe 3HaO4YeHUE NOAb3OBATEAS.

3. HyxxHoe 3HayeHue napameTpa BblAENUTb U3 Npeafiaraemoro cnmcka UM yCTaHoBUTb C KnaBuaTypbl.

4. 3anncatb B Npubop BbIOpaHHOE 3HaYeHWe KraBuLen Ll “'-". He 3anucaHHasa B npmbop HacTporika
oTobpaxaeTtcsa B KoHdurypatope wpndTom cuHero ugeta. Nocne 3anoMmHaHUs HacTPOWKK LWPUT MeHSAETCA
Ha YepHbIN.
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i (=Kondurypatop TP101 (Bepcua 0.20) .

dafin  JdonoaHuTensHo  MoMouws
i S ml 3 I3
|é?Hh 'K%huﬂ

JepEE NapaMeTROE NpHEORS I.D.pstbl camoHacTporick | Tpenas |

NapaMeTpEl

| FHAYEHHE NONB30EATENA

nyHKTbI rnmaBHONo MeH KOchmrypaTopa OonuncaHbl B Clneayrwmnx nyHKTax Hactodawlero PO:

-3

+

+

=43

B

rppppppiro

TP101
£ CeedeHmA o npuope

KaHan MzMepeHia
&b PesyneTaT MEMEREHMA
oy Temnepatypa KXC
=23 TapaMeTpsl AaTuMKa
- EE Tvn paTuuka
o RN T KXC
R Tun cosauHeHMA
. BEEH voprevzeneverie
El 01 DMIMYECKME 2HAYEHWA
- IRl Noporoeoe sHauerme dmneTpa
-1 Hoppesuma pesynsTaTos MaMepeHna

TP101
CEEAEHMA 0 NpKWaope n.6.1.2
CETEBkIE NapaMeThsl NPKManna n.6.1.3
KaHan M3MenaHa n.6.1.4
LBANMAHAA CUrHAMAzALIMA n.6.1.5
PerynupoeaHve n.6.1.6
AHANOrOERIE BEXO4EI n.6.1.7
PenefiHbIE EbiOAE n.6.1.8
MHAMEALMA n.6.1.9

OrpaHIMUeHWE JOCTYNA C NepedHeii naHend  n.6.1.10

He onpeasneHo
He onpeasneHo

17, 1000
He onpeaensHo

TpexnpoelgHOE
Th 10
Aeyyripoe0gHOE

He onpeaeneHo

B naHHoM pa3sgene onucbiBaeTcs MeHio KoHdurypatopa anga HacTporku npubopa.

O3HakoMWUTbCA C Ha3Ha4YeHWeM W codepxaHuem nwboro napametpa npubopa MOXHO

21

B

KoHdurypatope, HO [0 HACTPOWKM MHTepecytoLlero pexunma (napametpa). [na atoro B pexume AepeBo
NApaMeTPOB HACTPOMKU PacKpbiTb MEHI0, BblAENUTb HYXHbIA PEXMM U HaxaTb Ha knaeuatype MNOBM
knasuwy F1 :

Y HeHacTpoeHHOro napameTpa B cTonbue 3Ha4YeHMe NOAb3OBATEAS cooblleHe He onpeaeAeHo.

<1 ROPPEKUMA pesyneTaTos MiMepeHMA

AEAMIAHE R CMTHAMMEaLMA

Pery g

AHanar @ Onucanve

Peneft| TP101 noseonaeT OMNPEAENATE BEOSHMEHOESHHE SESPHAHELX
MH,.'],MKEI chyaunﬁ B X045 TEXHONOrHMHECKOr 0 NPOUECCa No KPHTERKHD
BEMHUHHE NAPAMETPA (4 YETABKKH N SHIYSHHED Y, M 1o
BEMMUHHE CKOPOCTH H3MEHEHKA NapaMaTpa (1 yoTaska no
CKOPOCTH),

CrpanHm

Pexnmbl, 0OTMEYEeHHbIE 3HAKOM , IMEeKOT BJTIOXEHUA N pacCKpbIBAOTCA HaXxXaTuem NEeBON KHOMKM
KOMI'Ib}OTepHOIZ MbILLN.
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6.1.2 O6wme cBegeHUA O NOCTaBIeHHOW MoAenu npuéopa

MeHio CBeAeHuUsi 0 Npubope CoAepXUT CBeeHNs 0 MoanduKaLmmn npubopa n Homep BEPCUI
nporpammMHoro obecrneveHusi.

6.1.3 YcTaHOBKa ceTeBbIX NapaMeTpoB npubopa

YcTaHoBKa ceTeBbIX NapaMeTpoB nNpubopa ocyllecTensieTcs B MeHio CeTeBble napameTpbl npubopa.
CkopocTb 06MeHa npubopa no uHtepdpency c NIBM BbiOMpaeTcst U3 cnvcka, KOTOPbIA NOSABRSETCS Ha

Tabno:
=] CeTeeblE NapamMeTpel NpKWbopa

CKOpOCTE oEMeHa [os00 =]
IIEFI MarMCTDaJ‘IbeIH a,.'J,[:lEC ¢

(g

m|

MarucTpanbHbIii agpec 3agaeTcs ¢ KnaBnaTypbl U MOXeT BbiTb OoT 1 go 255:

=5 CeTeBble NapaMeTpel NpKbopa
: CHDPOCTE OBMEHA 9500
MarkcTpaneHed agpec |1 |

6.1.4 YcTaHOBKa napamMeTpoB KaHana namepeHus

B nanke KaHaA MsmepeHus cogepxaTcs nankv HaCTPOWKU U NPOCMOTPa pe3ynbTaToB TEKYLLUX N3MEPEHUN.
[Ona npocmoTpa npegHasHadeHbl CTpPokM PesyAbTAT uimepeHus, Temnepatypa KXC. [Manka KaHaa
M3IMEPEHUSA COAEPXKUT CBEOEHUSA O TEKYLUMX 3HAYEHUSIX U3MEPEHUN (pr3MYecKon BenUUMHbL. YA0OHO Ansi
NPOBEPKN MNPaBWUMIbHOCTU W3MEPEHWA NpubopoM MNpuM  WUCMOMb30BaHUMU MaTemaTuyeckon obpaboTku
n3amMepeHni.

@ NMapameTpbl AQTHYUKA - 41 HACTPOMKUN pexuma nsmepeHusi npubopa, BKoyaeT B cebs
criefyloLee MeHIo:

MapaMeTpEl AaT Yuika
BRR] Tun garwaka
- [ Tvn kX
THM CORAMHEHA
KOpHEMWIENE YEHMWE
B3 DMIMUYSCKME 3HAYEHWA
IR My
M3k T
BER] Noporoeoe sHayeHke duneTpa
B9 HOppeKuMa nezyneTaToe MEMEREHMA
- IR Cnaraemoe
MHOMMTE N

T

BH [ Tun AATHUKQ V|3MepI/ITeJ'IbeIl7I KaHall HacTpamBaeTCA Ha Tun NnoAkrn4yaemoro pgartyunka B
COOTBETCTBUN C Ta6n14u,e|7| 2.1. 3a/:|,aH|/|e ThNa gatyuka 0 O3Ha4yaeT, 4YTO KaHan U3MepeHunda He
3anporpaMmmMmmpoBaH, onpoc KaHarna un CbOpMVIpOBaHI/Ie NPU3HakKoB HEWUCNnpaBHOCTU OaT4yUKa He
aenarTc4.

- R Tvn paTaca 17. 1000 =]

0. Het -

. Npo R3-A

,[po TMO

L Mpo TN

. MNpo T2

Mpo TM3
Mpo TN

O 0 s L0 [ =




Cnn.

unL

Li3BA.

I~

HIP.

8re.

M.3H.

KMNJw.466429.032P3 Ctp. 23

Tun KXC : B npuGope BCTpoeHHaa KOMMEHcaUuUsa BMSHUSA TemnepaTypbl «XONOAHbIX» craes
TN. Ons v3mepeHuit HeobXxoaMMO ycTaHaBnuBaTb pexum ABTomaTMYeckuu. pu noeepke
npubopa HeobxoaMMO UCMONb30BaTb pPexum ummutaummn temnepatypbl KXC : 0 nnm 20 °C:

Tian KX IABTDMaTmuecmH

AETOMATIY
0rp. uenecKA
20 rp. uenkeciA

TN COeAMHEeHMS : 3anaeTca BapuaHT CXeMbl MoaKMoYeHns (TpU Unu Asa NpoBoaa) AaTYNKOB
Tuna TepmonpeobpasoBaTteneit CONPOTUBIIEHNS.

- HE® Tvn cosarHeig ITDBXI‘IDDBD AHOE

e e e
JEyxNpoOBOAHOR

KopHeusBAe4YeHUe : 3aaaeTca dyHKUMSA NpeobpasoBaHns pesynbTata M3MepeHuns:
BbIKAIOHYEHO — fHeNHas, BKAIOYEHO - KOpHeun3BnekatoLas

----- KopHessenayeHie E

PuU3U4ECKME 3HAYEHUS - OnAa O0aTtdnMKoB TOKa U HanpsaxXeHua nporpammupyeTcAa Ouana3oH

pesynbTaTta U3MEPEHUA, B COOTBETCTBUM C KOTOPbIM MoOKasaHus npubopa npeobpasytoTcs m3
€OVHVL M3MEepeHUs BbIXOOHOIO curHana gatyuka (Munnuamnepbl, MUINIMBOMNbLTEI) B e4nHWLbI,
COOTBETCTBYIOLLNE U3MEPSEMON AAaTYMKOM PU3NYECKON BENUYNHBI (JaBNEeHUe, YpOBEHb, pacxo]
n T.n.). Ona npeobpas3oBaHWsi HY)XHO 3agaTb [Ba 3HAYEHUA PU3MYECKON BENUYMHBDI,
COOTBETCTBYIOLLIME MUHUMANbHOMY W MakCUMarnbHOMY 3reKTPUYEeCcKoMYy CurHany c gaTduvka.
Hanpumep, MUHUMAnNbHbBIA U MakKCUManbHbIN 3NEKTpUYECKUA curHan gatymka 4 mA n 20 mA
cooTtBeTcTBYeT gasneHmio 0 u 30 kla. [Ona 3agaHus npeobpasoBaHus B Kla HyxHO
3anporpamMmmupoBaTtb AnanasoH pesdynbTata 0,00 n 30,00 cOOTBETCTBEHHO. B NpoOMeEXyTOUHbIX
TOYKax AuanasoHa nokasaHus npubopa O6yayT NponopumMoHanbHbl AMEKTPUYECKOMY CUrHamy no
NMHENHOMY 3aKOHYy WNW MO YHKUUM KBaOpaTHOrO KOPHA B 3aBUCMMOCTM OT 3afdaHus B
COOTBETCTBYIOLLIEM peXnMe NpusHaka KBagpaTUyHON 3aBUCUMOCTH.

E}@ DM UBCKME ZHAYEHIMA

Makzuy 1000,000

- 3Ha4vyeHune ¢)M3MH€CKOVI BeITMYNHbI, COOTBETCTBYOLLlEee MUHMMaNbHOMY CUrHany ¢ gaTtyuka.

- 3Ha4yeHune (*)I/I3I/I‘-I€CKOI?1 BEITMYNHbI, COOTBETCTBYHOLLEE MakCMManbHOMY CUrHany ¢ gaTtyuka.

MoporoBoe 3Ha4YeHue PUAbBTPA . nporpamMMHbIN PUNILTP McnonbayeTca Ans 6opbbbl ¢
pe3kMMK CKaykamu napameTpa, Bbl3BaHHbIMU CUMbHbIMU 3NIEKTPOMAarHUTHBIMU nomexamu. Ecnu
pesynbTaTt nocrnegHero 3amepa otnunyaeTcs bonee YemM Ha «MOPOroBoe 3HaYEHWe», B Ka4ecTBe
TekyLlero pesynbstata NnpuHMUMaeTca npeablayLimm samep.

UpesmepHoe yBenuyeHne sHauyeHne npuBoauT K CHUXKEHNIO MOMEX03aLLULLEHHOCTH,

ype3mMepHoe YMeHbLUEeHWe npU BbICOKOW CKOPOCTM MW3MEHEHUsa napameTpa npuMBOoauT K
OTOpacbiBaHWIO KOPPEKTHBIX 3aMEPOB.

3HaueHne napameTpa 0 oTkMYaeT punbTpauuio.

Mpn n3ameHeHnn TuNa NOAKIMHOYEHHOro NpeobpasoBaTensd napameTp aBTOMAaTUYECKM NpUHUMaeT
3HayeHue 0,2 oT AnanasoHa JaHHOro TMna AaTyuvka.

MoporoBoe 3HayeHne punbTpa MOXET NPMHMMaTb 3HadveHns ot 0 o 9999.

¥ Noporoece snavenve dunetps o
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@ Koppekuus pesyAbTATOB MU3IMEPEHUA : Ans  TemnepaTypHbiX TWMOB  [4aTYMKOB

nporpammupytotcs cmelleHne (K2) n mHoxutens (K1), KoTopble UCMonb3yTea ANS Koppekumm
n3aMmepeHHon Temnepatypbl no popmyne: Tk = (Tu+K2)*K1, roe

Tu- Temnepatypa ncxogHas;

Tk — Temnepatypa nocre Koppekuum.

£ KOoppekuMA pesynbTaTos MIMEpEHIMA
H or

Rl Cnarasmoe 1,000
S rHosTens 1,000

Er‘ Hr. CMmeuleHue : nporpammupyetcs B okHe CAaaraemoe.

E EF, MHOXMUTEAbD :nporpammmpyeTcsi B okHe MHOXMUTEAb, MOXXET NpUHMMaTh 3HadveHus 0,5 — 1,5.

Mprumep noa6opa cMeLLEHUA U MHOXUTEAR AAS KOPPEKLIMK MOKA3IOHWUW TEMNEPATYPHOIO AATYHKA:
1. MpOorpaMMUPYEM MCXOAHBIE 3HAYEHMS CMELLLEHNS (0) M MHOXMUTEAS (1).

. YcTaHaBAuBaeEM Temnepatypy 0. 3anomMMHAEM NOKA3AHKME Npubopa A.

. MMporpammmpyem cmeLLeHme = -A.

. MpoBepsem, 410 Nprbop NokasaA Temnepatypy O.

. YcTaHaBAvBaemM Temnepatypy = MAX, 30NOMMHAEM MOKA3AHWE Npubopa B.

. porpammumpyem MHOXMUTEAb = MAX / B.

. NpoBepsaem, 410 Noka3aHne Npubdopa = MAX.

~NOoO O WN

6.1.5 YctaHOoBKa napamMeTpoOB aBapUMHON CUTHanuM3auum

MpuGop no3sonseT onpefensTb BO3HUKHOBEHWE aBapUHbLIX CUTyaLMii B XO4e TEXHOMOrMYeckoro npolecca
Mo KPUTEPUIO BENWYMHBLI MapameTpa (4 yCTaBkM MO 3HAYEHWIO) M MO BENUYMHE CKOPOCTU WU3MEHEHUS
napameTpa (1 ycTaBka Mo CKOpoCTH).

@ ABAPUMHASA CUTHAAM3ALLMA : ANA HACTPOMKM pexnuma curHanusaumi npubopa u npocmoTpa

TEKyLIUX COCTOSIHUM ycTaBok. Kpome Toro, cpeactBamMu aBapuMHOW — curHanusauum
HacTpamBaeTcs NO3NLMOHHBIN perynatop (T — perynsarop).
BkntoyaeT B cebs criegytollee MeHIo:

B AEAPMIAHAA CHUrHAMMEALIAA
1 ¥CTaBKM N0 3HAYEHMID
#- ]  YCTaeKa no CKopocTK

-1 Pene HLAT,HMAN

@ YCTaBKM MO 3HAYEHMUIO : B 3TOM pexume OnAa U3MepuTesnibHOro KaHana MOXHO 3afjatb OO0

YyeTblpex YCTaBOK, C KOTOpbiMW OydeT cpaBHMBaTbCA pesynbTaT KaHana (Ans Kaxaow yCTaBKu
pacKpbIBalOTCA OAMHAKOBbIE MEHIO Ha3Ha4YaeMbIX Nonb3oBaTenemM napameTpoB) U MPOCMOTPETb UX
TEeKylLlee COCTosiHMe B paboyem pexume npubopa:

E ] YCTAEMA N0 3HAYEHMKD

1 Texywes COCTOAHME YCTABOK
3 ¥cTaeka 1

H- 0] ¥CTaewa 2

. 3 ¥cTaewa 3
1 ¥cTaeka 4

N rvicTepesuc

Co|

@ TeKyu.l.ee COCTOsAHHNE YCTABOK : 5151 NpOCMOTpPa TEKYLLMNX COCTOSIHMI YCTaBOK MO 3HAYEHMIO;

CocTosiHne yctaBok npueoanTtcsi B KoHdurypaTope B rpacge 3Ha4yeHue B npubope.

YcTaBka MOXET UMETb COCTOSTHUS:

CpabGoTaAd - Npy HAXOXOEHUN U3MEPEHHOTO 3HAYEHNS BbILLE/HUXKE YCTAHOBEHHOMO 3HAYEHWS;
He cpaboTaAa - npu HaxXoXAEHUN N3MEPEHHOIO 3HAYEHUSI B AOMYCTMMOM AMana3coHe.

TekylEe COCTOAHME YCTABOK

B

Bl vcTapka 2

-
|-

¥CTaeka 3

E #craeka 4
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@ YcTaeka 1 : ana n3ameputenbHOro kaHana MoXxHoO 3adaTb 4O YeTbIpex YCTaBoK, C KOTOpbIMU GyaeT

CpaBHMBATbLCA pe3ynbTaT KaHana. Onsa kaxgon YCTaBKM pacKpbiBakOTCA OAMHAKOBblE MEHIO
Ha3Ha4YaeMblX nonib3oBaTtesieM napamMmeTpoB. Ha PUCYHKE HWXe npuBeaeHO MEeHIO ONA YCTaBKU 1

EI 5 YoTapka 1

EEERI 2Hauerie

H Pene

R Norika pene npw HAAT
B ] ¥cTaeka 2

B3 ¥oTaeea 3

Bl- (0] ¥oTaeka 4

BH HL’ 3HA4YEeHMe : BenuyMHa yCTaBKU MOXET BbiTh YyCTAHOBMEHa Nonb3oBaTtenemM B AuanasoHe
oT -1999,9 no 9999,9.

'."E.EF.’ YcaoBue cpabaTbIBAHUSA : No ymonyaHuio B npubope Gyaet paboTaTb yCroBue «MeHblue

yCTaBKU»

¥CNoBME CpabaTkiBaHMa

HE LI TaEKM
BONEWE YCTaEkA

PE'-‘E PeAe : HasHauaeTcs BbIGOpOM M3 crincka pene cpabaTbiBaHUS JAaHHOM YCTaBKM.

- [ Pene J

HD,— Noruka peae npu HAAT : 3agaeTtcs BbIGOPOM M3 packpblBaemoro crvcka COCTOsIHME

Bbl6paHHOFO BbllLEe pefie npn HencnpaBHOCTU AaT4yuKa (06prB JINHNN CBA3UN C OaT4YMKOM, BbiXoa
n3MepaemMoro napamMeTpa 3a D,OI'IyCTVIMbIVI ananasoH un T.FI.).

Morika pene npw HAAT [He menaTe

BrikniodaTe
Bkniyate

r UE-,. f'McTepesuc : 3agaetca BenuuMHa ructepesnca npu cpabaTtbiBaHMM pere B abComnoTHLIX

eanHuUax. HeHyneBomn ructepesnc UCKMoYaeT YacTble cpabaTbiBaHuUs peneiHoro Bbixoda npu
HeBonbLMX KonebaHusx nokasaHuii npubopa Bo3ne 3HadeHus ycTaBku. Pene BknioyaeTca B
COOTBETCTBUM C 3aQaHHON YCTaBKOM W He BbIKMoYaeTca 4O Tex MNop, Moka rnokasaHue KaHana
konebneTcs OKOMO yCTaBkW B Npenenax BenuynHbl ructepesamnca. MNockonbKy LenecoobpasHocTb
3agaHna  ructepesuca obycrioBneHa konebaHuem nokasaHuii kaHana, BenvuuHa ructepesmca
3agaeTcsa B abCOMOTHLIX eMHMLAX M OAUHAKOBa AN BCEX YCTaBOK AaHHOIo kaHana.

@ YcTaeka no CKOPOCTU . ANa U3MEPUTENBHOIO KaHana MOXXHO 3aaaTb 3HaYeHWe yCTaBKu Mo

CKOPOCTW M3MEHEHNS M3MEPSEMOii BENMYMNHBI, 3aaaTh pene, paboTalollee no AaHHON ycTaske, a
TaKKe, NpocMaTpuBaTh TeKyLlee COCTOSIHWE 3TON ycTaBKku npu paboTte npubopa:
B S5 ¥oTaeka no CKOpOCTM
b COCTOAHME YCTaBKM
FHAUSHME YCTBKM
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* CocTosiHMEe YCTABKM : NpocMaTpuBaTh COCTOSIHUE YCTABKM MOXHO B cTonbue KoHdurypaTopa
«3HauyeHue B Npubope». Bo3aMoXHble 3HAYEHUSI YCTaBKW MO CKOPOCTU:
- He cpa6oTaaq,
- CpaboTaaq,
- Het

BH H LL 3HA4YeHMe YCTABKM . BenuumnHa yCTaBKM Mo CKOPOCTU MOXeT BbiTb 3a4aHa nons3osaTtenemM B
ananasoHe ot -1999,9 oo 9999,9.

| JHaYeHME YCTaEKKM ]

PEHE- PeAe : HasHavaeTcA Bbl60p0M N3 Cnncka pene Cp868TbIBaHVIﬂ YCTaBKM Mo CKOPOCTW.

L. S Pene j

@ Peae HAAT, HMHUI : HasHaualoTcs pene, paboTatoLume no HencnpaBHOCTAM npubopa
HeucnpaBHocTK npubopa (HMUI):
1 Pene HAAT HMMT

Pene HOAT Her
i Penz HMAN Pene 1

PHd

Peae HAAT - pene, paboTatollee no HencnpaBHocTu aatumka (HOAT), 3agaetcsa BbiGopom

M3 packpbiBaKwOLEeroca cnncka pene:

BRE] Pene HAAT HeTt j
Pene 1
Pene 2
Pene 3

IPene 4

PH” Peae HMMUIN - pene, paGoTaroluee no HeucnpaeHocTn npuGopa (HMWM), sapaetca
aHanornyHo pene HOAT BbiBopom K3 pacKpbiBaloLLErocs cnvcka pene.

6.1.6 YcTaHOBKa NapameTpoOB npoLecca perynupoBaHus

HacTpolika 1 npocMoTp napameTpoB NPOMNOpLMOHaNbHO-NHTErpanbHO-AndepeHumansHoro perynatopa
OCYLLECTBMSETCS B MEHIO PeryAupoBaHue:

@ PeryAMpoBAHMWe - MeHI0 yCTaHOBKM NMpoLecca perynmpoBaHus:

E =1 PeryndposaHmie

- I8 Pexam patioTe

: CI1rHan ynpagneHmA
MporparMa yOpag neHKA
MaparMeTpel pEryNATORa
MICNONHWTENEHEIE YCTPORCTE
ABAOMAHAA CAMHAMNMEALLAA
Mogens ofbEKTa YPaENEHIAA
ABTOMATWMYECKAA HACTPOMKE pEryNATORa
OEPkIE KOHTYRA PErY MAROEaHAA
A onoAHMTENRHD

FEEEEEEED
cooooooop
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ABTOMS

TIAYSCKDE YIPAENEHIE — |
AETOMATMUECKAA HACTPOMKE

PerynnpoBaHme BbIKMOYEHO, Ha BbIXOAHbIE YCTPONCTBA BbiaaeTcs curHan 0 %
OT VX AnanasoHa
ITHYEH :

—>| PerynvupoBaHue BKMIOYEHO, CUrHamn pacCYUTLIBAETCS PErYNATOPOM

PyuHOE yOpaEneHe — |

_>| ABTOMaTU4eckas HaCTp0I7IKa Ha 06bekT ynpasneHua

JMCTaHWAOHHDE YOPEENEHME

'*l ynpaBnsoWwmii cUrHan 3agaeTcs BPYYHyIo C nepeaHen naHenu npubopa

YnpaenstoLwmin curdan 3agaetcs ¢ N9BM

@ CUrHaA YNPABAEHMS - AN NpOCMOTPa M 3adaHus TEeKyLLEero s3HayeHus curHana ynpasneHms

M ero cocrtaBnawwnx B py'“'IHOM n AncCtTaHUuMoHHOM pe)KI/IMaX:
E 5 CWrHan ynpaeneHiA
CIrHaN YMPEENEHMA
Ay Pyunoi O

—| CymmapHoe 3HayeHWe curHana ynpasneHus (Ans NpocMoTpa) |
— | 3HaueHwve curHana ynpaenexus B py4HOM pexuMe (AN NpoCMOoTpa)
1 AWCTaHUMOHHOE yOpagneHMde

O

COCTAENAKILME CHMrHANE YNPAENeHMa

@ AMCTAHUMOHHOE YNPABAEHUE - ANA 3a4aHNsA TEKYLLEro 3Ha4YeHUsa curHana ynpaeneHus B

ONCTaHUMOHHOM peXxunme u HaCTpOI?IKa Ha ANCTaHUMOHHOEe
yrnpaBrneHne UCNONHUTENbHbIM MexaHn3MoM Tuna M3O0:
=} i3 AMETEHUMOHHOES YIpaEnEHME

@b MCTIHUMOHHEIR CY 0,000

@b MCTaHUMOHHOE YNpagneHue M0 |OCT3HDBJ-|EH j
OCTaHOENEH —» Pene pa3omkHyTbl: MOO ocTaHoBneH
Mz0 Bonkwe
M0 MeHELWe

MocTOosIHHO 3aMblkaeTcsl COOTBETCTBYIOLLEE
pene: MO BpalyaeTtcs

- 21 COCTEENAKWME CWTHANA YNpaENaHA —p| 3HaYEHne curHana ynpaBneHus B AMCTaHUMOHHOM PEXMME |
MPoNoOPUMOHANEHAA COCTAENAOWARA ... —»| OnpeenseTca TeKYLIMM PAcCOrNacoBaHUEM C YCTaBKON

_ MHTErpansHas cocTaenaownas Cy —)

NubthepeHUMANEHAA COCTAENAOWE, . —

OngegenﬂeTcg «UCTOpUen» N3MEeHEeHUs1 PaccornacoBaHns C YCTaBKon |

{ OnpenensieTca CKOPOCTHI0 M3MEHEHWS PAcCOrNacoBaHUs C YCTaBKOW

@ Mporpamma ynpaBAEHUS — pexum Ans 3afaHns YCTaBKU.

Mporparma yrpaeneHia
B oTaska

0,000

@ NMapameTpbl peryaaTopa

MapamMeTpr peEryNATOpa
MEnoca APonoPLMOHANEHOCTA

BREMA MHTEMpMPOEaHMA
Epema gubdepeHUMpoEaHIMA
MOCTOAHHAA BoEMEHI AMgdeneHUMDIOEH. .
MOCTOAHHAA COCTAENADWAA CHIHANG YIPa...
OrpaHYeHMA MHTEMPANEHON COCTAENAOWER

@ CocTaBAsiiolLME CUTHAAQ YNPABA€HUSA - Ans NpOoCMOTpa COCTaBNAOLMX CUrHana yrnpaBneHus:

27
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MH,D,I/IKaLl,VIH HanmeHoBaHue napameTpa HasHnaueHune napameTpa ,ﬂOI‘IyCTI/IMbIe
napameTpa peryndartopa 3Ha4eHunsa
perynsTtopa napametpa
Moaoca OnpegensieT paccornacoBaHue, npu kotopom [-1999,9...9999,9
nPDn. NPONOPLMOHAABHOCTM | CUrHaNM  ynpasneHus  gocturaer  +/- (B |(3HadeHue no
3aBUCMMOCTM OT 3Haka paccorfnacoBaHusl) ymondaxuio - 0)
100 %. [Ons opraHuMsauum anroputma Tuna
«XOSTIOANNBHUK (3HayeHwne napameTpa
YMEHbLLUaeTCs C POCTOM CuUrHana ynpasreHus)
norioca MpPOMOPUMOHANbLHOCTM  3ajaeTca  C
HeoOXxo4MMbIM MOZYNEM U 3HaKom "-"
Bpems Mcnonb3yeTcs kak koadpduumeHT ans pacyeTta 0...9999,9
BPUH MHTErpUpPOBAaHMUS WHTEerpanbHOM COCTaBMSAOLLEN. (3HaueHne no
3agaeTca B MUHyTax ymorn4danuio - 0)
BPB Bpems B couetaHMm C  NOCTOSIHHOM  BPEMEHMU 0...9999,9
o= | AuchbcbepeHumpoBaHus AnddepeHupoBaHns ucnonb3yeTtcs ans |(3HavyeHue no
pacyeTa anddepeHLnansHoONn CoCcTaBnsaWen. [ymonyaHuio - 0)
3agaeTcs B cekyHaax
n Ba MocTossHHASA Wcnonbayetcs ans pacyeta | 0,0001...9999,9
a0 BpeMeHH onddepeHumanbHo  coctaeniatowen.  [pu |(3HaveHue no
amcbdbepeHuMpoBaHms YCTaHOBKE  BpeMeHn  AuddepeHumpoBaHus lyMmonyaxmto - 0)
NocTosiHHas BpeMeHn anddepeHunpoBaHus
ycTaHaBnmBaeTcs paBHbIM BpeMeHU
andpepeHumpoBaHms. 3agaeTcs B cekyHgax
nDE', MocTosHHas [aHHoe 3HayeHue cKknagbiBaeTcs co | -100,00..100,00
U COCTaBASIIOLLAS 3HayeHneMm, paccumtaHHbiv AL (M, M, MNO) (3HaveHne no
CUFHAAQ YNPABAEHUSA 3aKOHOM YynpaBlieHunsa YMOJT4aHUIO - 0)
OrpCIHM‘-IeHMﬂ DrpaHyeHA MHTErpansHoM COCTaENA. ., Munumym UC:
@ MHTeI’pGAbHOﬁ B ramarmyna 14C 0,000 -100,00..100,00
COCTABASIOLLEVH MakzhMym G 100,000  (3HaYeHwe no

[nsa oTknoYeHns orpaHuydenns 3agate MuHumym
NC = Makcumym MC

ymonyaHuio - 0).

Makcumym UC:

-100,00..100,00
(3Ha4eHue no

ymonyanuio - 100)

@ MCNOAHUTEABbHbIE YCTPOUCTBA — AN HACTPOMKM NapameTpoB MCMOMHUTENbHbLIX YCTPONCTB

MO-perynatopa. MeHio pexuma:

=R

=0
=0
=

ICAONHMTENEHEIZ YCTPOACTES

OrpaHiYeHa C|MrHana YnpaeneHive

MapameTtpel LWIAM
MNapareTpel Ma0

@ Orpan-leHMe CUTHAAQ YNPABA€HUA - [Ond 3agaHnusd MMHMMYMa U MakcMMyma curHana
ynpasneHus (CY):

B8

HIP.

8rp.

OrpaHiueHA CklrHana YNpaeneHaAa

MMy O

O

2 Makchryr Y

0,000
100,000

MUHUMAABHOE 3HAYEHUE CUTHAAQ YNPABAEHMUA: MOXET ObITb YCTAHOBMNEHO B AnanasoHe
-100,000...100,000. No ymonyaHuo yctaHaBnnsaeTcs 3HavyeHue 0,000.

MakcuMMaAbHOE 3HaYEeHUE CUTHAAA YNPABAEHUSA. MOXET GbiTb YCTAHOBIEHO B

AnanasoHe -100,000...100,000. Mo ymonyaHuio ycTaHaBnmBaeTcs 3HadeHne 100,000.
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@ NapameTpsbl LWUM - 3agatotca napameTpbl LUMPOTHO-UMNYNbCHOM Mogynsauumn (LUMM) cocTosHui

peneriHbIX BbixodoBs: nepuoa LM ansa pene, HAacTPOEHHbIX Ha paboTy B PEXUME «XONOANIbHUK», U
nepvioa LUMM ansa pene, HACTPOEHHbIX Ha paboTy B peXMme «HarpesaTerb»:

BEE Mepriog WM "xanodmneHes "
Mepuoyg, WM "Harpeeatena”

MapareToe WM

[5

=

n, '_',E, Nepuoa LUUM «XOAOAMABHUKAOY : nepuod LLUMM B cekyHaax Anst pene, HacTPOEHHbIX Ha
paboTy B peXnme «xonogusibHUK», MOXeT ObiTb 3afaH B gnanasoHe 0...9999. o ymonyaHuto
yCTaHaBnmMBaeTcs 3HayeHue 5.

1.803,

Nepuoa WUUM «HarpeBaTeAs» : nepuog LUMM B cekyHaax ans pene, HaCTPOEHHbIX Ha
paboTy B pexmMe «HarpeBaTenb», MOXeT ObITb 3afaH B guanasoHe 0...9999. Mo ymonyaHuto
yCTaHaBnMBaeTCH 3Ha4vyeHue 5.

@ NapameTpbl MO - wmexaHuama anekTpuyeckoro oBOPOTHOro, MpeaHasHaYeHHoro Ans

YCTaHOBKWN MOSIOXEHUS] BEHTUNEN, 3aBWKeK, KrnanaHoB, yCTaHaBNMBAWLLMX YPOBEHb pacxopa
BellecTBa B TpybonpoBoaax:

3

MNapameTtpel M30
COCTOAHME M30
BpemA nonHoro xoma M0
MiAHIMaNEHBIA ¥08 M0

|/|H,D,VIKaLWI$'-| HaunmeHoBaHue HasHaueHne napamMeTtpa 3Ha4YeHunsa
napametpa napametpa napametpa
EDE-, CoCTaAHME M0 [2e10 = 3HayeHue no
o/ |CocTOoaHMEe MDO g YMO4aHWUIO -
CTaHOEKA B MCXOAHOE ABTO
ABTO — npubop BblgaeT curHanbl ynpaeneHuss Ha MO0
COrflacHO anropuTMam perynimpoBaHus;
YcTaHoBKa B HCXoAHOe — npubop ycraHaBnvBaet
ncxogHoe nonoxexnne MO0, no okoH4YaHuM yctaHoBkn MOO
nepexoamT B cOCTosiHME ABTO.
n BE Bpems noAHoro | Bpemsa nepemelleHns (B cekyHgax) M3O oT ogHoro 0...1999,9
. . xoAaa M0 KpaiHero nonoxeHns 4o [pyroro. 3HaveHue no
| Epema nonHoro xoga M0 {100 ymon4yaHuio - 100
l_, BE MUHUMAABHBIM | MHMManbHoe nepemeldeHne (B %) M3O, coseplLuaemoe 0...1999,9
. . X0A M0 npu perynupoBaHun. MNpnbop «HakannueaeT» Tpebyemoe [BHadeHue no

N3MEHEHNE MOSOXKEHUS WUCMONMHUTENBHOIO MexaHu3ma, W,
Kak TONMbKO CymMMa MPEBbLICUT 3aJaHHOE 3HadeHue,
dopmupyeTcs curHan BknodeHmns M30.

W MHMANEHEIR %08 M0 Is

ymorn4yaHuio - 5

3H

3AWHUTA XOAOAHOIO HArPEBATEAS — ANS 3alWTbl UCMOMHUTENbHLIX MEeXaHW3MOB Tuna
«T3OH» oT TennoBsbIX yoapoB. B TeuyeHne BpemeHn, onpeaeneHHoro aTmm napameTpom, curHan
HapacTaeT NMHENHO A0 YpoBHSA, paccuntaHHoro MNMN[O-perynatopom. [Ana OTKMOYEHUS 3alUUThbI
yCTaHOBUTbL NapameTp paBHbiM 0. [lnanasoH 3HayeHus: 0...1999,9.

B sawvira wonognoro Rarpeeatena

]

@ ABAPUMHASA CUTHAAM3ALLUSA : yCTaHaBNMBAOTCA NpU3HakM o6pbiBa KOHTYpa perynupoBaHust

(MUHMMYM U MakcuMym paboyero OuanasoHa) M napameTpbl curHanusauuy obpbiBa (curHan
ynpaBneHusi B COCTOSHUM aBapuu):
==

ABAPMAHAA CArHANMEALMMA

TneTp HAAT

Pabouii guanazoH

CWrHan YNPaeneHMA B COCTOAHMA ABapl

)

]
ariric

ca

oo
LI |




3amep HOAT 3aMeHsieTca  nocnegHum

Nnpu KpaTkoOBPEMEHHbIX HENCTNPAaBHOCTAX AaT4UKA.

KOPPEKTHbIM
3aMepoM npu pacyeTe YNpasnswoWMx BO3OEUCTBUN U
npoBepKax aBapuiiHbIX COCTOsHWW. [lapameTp nossonser
nsbexaTb OWMOOYHOrO nepexoda B COCTOsiHUME «ABapus»

KMJILW.466429.032P3 Ctp. 30
NHaukaums HaumeHoBaHue HasHauveHne napameTpa 3Ha4YeHus
napameTpa napameTpa napamMmeTpa
a‘_, Ha PuAbTp HAAT [ns 3agaHua BpeMeHu, B TeYEHNE KOTOPOro HEKOPPEKTHbIN 0...9999

3HayeHue no
ymMon4aHuio: 5

.. g 2l
Pa6ouunii nanasoH ynpasnsemMoro napameTpa, AONyCTUMbIA Ans
@ AMANA30H [TexHonornyeckoro npouecca. [lpyn BbIxoge YynpaBnsgemon
BENUYMHbI U3 pabouvero amanasoHa npubop nepexoaunTt B
cocTosiHMe «ABapusa». [na OTKNOYEeHUs NpoBepkM paboyero
iAnanasoHa crieqyeTt 3agaTb paBHble 3HAYEHUA MUHUMYyMa U
Makcumyma:
B Pabouii amanazoH
. B Myt patiodero awanasoHa
Makrryr pabouero J1KanazoHa
ENOKMApOEaTE MPOEEDKY aBapiM A0 EXO..,
MuHUMyM HwxHas rpaHuua gnanasoHa: -1999,9...1999,9
H°r P' paGo‘-lero m MpHAMYM padoYero gWanasoHa |g
AMANA30OHA T BHaveHne no
B rP Makcumym BepxHsist rpaHuua guanasoHa: ymonyaHnuio: 0
hd hd puﬁo'-lero m Makciryt pabodero AgwanazoHa | |EI
AuanasoHa
BAokupoBaHue | BriokmposaHue nposepkn aBapuu No AuvanasoHy napameTtpa [3HaveHue no
Er‘.n.B. npoBepKM 00 MepBoro Bxoda B pabouunin auanas3oH. YCTaHaBNMBAETCHA [yMOMYaHUIO:
asapum BblIGOpOM: He 6n1okuposamp
BNOmAPOEATE MPOBEAKY 3B3PMM A0 EXO... IHe BROMADOBATE j
EﬂDDBab
CuUrHaa 3afjaeTca BenuUMHaA MOCTOSIHHOrO CUrHana ynpasneHus C -100...100
EHB. ynpaBA€HUS B npubopa Ha WCMNOMHUTENbHbIE YCTPOWCTBA CUrHanmM3auuu
COCTOSIHUM npn aBapun: 3HaveHune no
asapuu - JTHEN YMPEENEHMA B COCTOAHMA SE30MIA ] ymondaHuio: 0

@ MoaeAb 06BEKTA YNPABAEHMS - ANA 3a0aHWs CreayloLmMx napaMmeTpoB o6bekTa ynpasneHus
AN pacyeTa NpMbopoM onTumanbHbIX NnapameTpos MO-perynatopa:

53

Mogene 00beKTa ¥rpasneHia

T
(=

DR Crammueckai kosdduymenT ofteKTa
-

3anazAbBaHKE

MOCTOAHHAA EpEMEHI

MapaMeTp MoK HYNEEOM CUTHANE YIPAaENe...

|/|H,CI,I/IKaL|VIF| HaumeHoBaHue HasHaueHne napameTpa 3Ha4YeHund
napametpa napametpa napametpa
CraTu4eckui Onpegensiet npupaweHne napametpa npu 100 % | -1999,0...9999,0
E-’F” Ko3dbchULLMEHT | NPUPaLLEHMN curHana ynpasneHus
o6beKkTa
W MocTosHHas MokasaTternb MHEPLMOHHOCT 06beKTa ynpaBneHust 0...9999,9
J BpEeMEHU (B cek)
n BE’ 3anasabiBaHue | [lokasatenb MHEPUMOHHOCTN OObeKTa yrnpaBneHus 0...9999,9
o (B cek)

HA4Y.MN.

NapameTp npu
HYA€BOM
CHUTHAAe

3HayeHne napameTpa npu OTCYTCTBUM BO3MYLUEHUS OT
UCNonHMTENBHOIO MexaHu3ama. B 3agavax perynupoBaHus
TemnepaTypbl OObIMHO 3TO TemnepaTypa OKpyXaroLen

ynpaBAeHus

cpeas!.

-1999,0...9999,0
B eguHunyax uname-
psieMoro napamert-
pa




=
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ABTOMATMYECKAS HOCTPOMUKA PEryAaTOpPa — AN 3afaHus napameTpoB, HEOBGXOAUMbIX
ONnst  OCyLUeCTBMeHWs uaeHTudukaumm obObeKkTa ynpaBneHWss W CUHTe3a ONnTMMarnbHOro

MO —perynsTtopa:

5] AETOMATMYSCKAA HACTPOIKE PErynATopa

- P Tectoswr cirHan

Mepiog 3o B 3pXME ETOHCTROMKM
MUHMMANEHAA AMATENEHOCTE AETOHACTPO. .

BEEEl Noporoece sHaveHme

|/|H,CI,I/IKaLWIF| HanmeHoBaHue HasHaueHne napameTpa 3Ha4yeHuna
napametpa napameTpa napameTpa
-, [U TecToBbIN B pexume  aBTOMaTU4ECKON HaCTPOWKM npuobop -100...100
. r CMUTHOA oCyllecTBNsieT TeCcTOBOe  BO3OeWcTBME Ha  OObekT
yrnpaBneHuss B BWAE CTyNeH4YaToro W3MEHeHuWst curHana | 3HauveHue no
ynpaeneHusi. BenuuvHa  npupalwieHus  onpepensieTcs | ymonyanuto: 50

TECTOBbIM CUTHAINOM:

50

3apaeTcd B eauHMUaxX M3MEpPSEMON BeNWYMHbI, [OJDKEH
ObiTb He MeHee 1 % OT OXMO3AemMoro mnpupaLleHns
TemnepaTypbl (B OTBET HA TECTOBLIN CUIHaM) U He MeHee 2-X
aMnnnTyq konebaHun napameTpa, BO3HUKAMOLLMX
BCreacTBue  pernenHoro xapaktepa (WWAM)  curhana
ynpaerneHusa. Cnuwkom ©OonblIOe 3HayeHWe napameTpa
(6onee 15 % oT OXXMOAemMoro nNpupaLleHust) MoXeT CHU3UTb
KayeCTBO HacTpomku perynatopa. [Ona 6GonbwuHcTBa
KOHTYpOB  perynMpoBaHusi  Temnepatypbl  Npuemnemo
3HavyeHue no ymonyanuiw 2 °C.

Mepuoa 3anucu | B npouecce asTomMaTMyeckom HaAcTpPoOMku npubop Bepet 1...600 (cek)
n.F,P. B APXUB apxvBMpoBaHME 3HA4YeHUW MepeMeHHOW npouecca C | C OUCKPETOM
GBTOHGCTpOﬁKM nepmoaom, onpepenaeMbiM 3Ha4vyeHnem AaHHOro B 1 cek
napameTtpa. [Ona nOBbIWEHUA [LOCTOBEPHOCTU AaHHbIX,
nony4yaemsblx Npy aHanu3e XapakTepucTuku, cregyeT umeTb | 3HayYeHue no
Kak MOXHO 6onblue TouyeKk MnepexodHOW KPUBOW, OOHAKO, | YMonyaHuio: 1
cnefyet y4yecTb, 4YTO pa3Mmep apxusa orpaHudeH 1800
sanucsimu.
m MEpMoA 3aNKc B apKHE AETOHACTH0MKA |1 ¢1
MuHUMAaAbHAs | MyHumanbHoe Bpewmsi, B TedeHue koToporo npubop Oyaet | 0...9000 (MuH)
BHHH AAUTEABHOCTb | BblaBaTb  CTymeHyaTtoe  BO3dencTBMe  Ha  OObekT
GBTOHACTpOWKM| YNPaBneHus. B ycnoeusix — Gombwwx — WyMoB WK | 3HadeHue no
3HaYNUTENbHbIX BO3MYLLEHUI aBTomMaTtunyeckasa | ymondaHuio: 1
naeHtTudukaums obbekta ynpaBneHus MoxeT  ObiTb
npepBaHa [0 aKkTUYeCcKOro 3aBeplUeHUs MnepexogHoro
npouecca. B TeuyeHve pgaHHOrO BpeEMEHW rapaHTUpyeTtcs
yOepXXmMBaHWe TeCTOBOrO CurHama u 3anvcb NepexoaHon
XapaKTepucTukn B apxus npubopa.
MapameTp He nMcnonb3yeTcs B crnydae, ecrnv ero 3HadeHue
paBHo O. . .
MUHKMANEHAA ANMTENEHOCTE ABTOHACTPO, ., |1 3‘
nDPa NoporoBoe — .. 0...1999
cade 3HaQ4YeHue Moporoene sHAYeHME 2
3HaveHue no

YMOM4YaHuio: 2
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@ OOGpbIB KOHTYPA PEryAMPOBAHMUA - NS 3aaHns NPU3HaKoB 06pbIBa KOHTypa peryniMpoBaHus
1 napameTpoB curHanusauum o6 obpbise:

E =] OBpRIE KOHTYRE pEry NMpoEaHIAA
BpemMA oLeHKH

IZMEHEHIME NMaPaMETRA NP MAHAMATBHOM, ..
IAZMEHEHIME MapaMETPA NP MakDAMAansHD, ..

|/|H,CI,I/IKaLWIF| HaumeHoBaHue HasHaueHne napamMeTpa 3Ha4YeHunsd
napametpa napametpa napametpa
Bpems oueHku | 3ajaetcsa Bpemsi, 4epe3 KoTopoe cwurHan, pasHbin | 0...9999 (cek)
BP.D. MUHUMYMY/MaKCUMyMy  JOMKeH Bbl3BaTb  3aJaHHoe 3HayeHue no
N3MeHeHVe napameTpa. ymonyanmio: 0
N3meHeHue Mpubop dmkcMpyeT o0OpbIB KOHTYpa perynvpoBaHvusi B
UB.H. napameTpa cny4vae, ecnv Ha NPOTSXKEHUN «BPEMEHU OLEHKM» 3HayeHne | [-1999;1999].
npu CY NOCTOSIHHO paBHO MUHUMYMY, U BbIXOAHasi BENUYMHA He
MMHUMOABHOM | UBMEHSAeTCA  [0CTaTOMHO  CyulecTBeHHO B Tpebyemyio | 3HadeHue no
CUTHOAE cTopoHy. Moagynb napameTpa OO0/PKEH PaBHATLCA MOOYSO | yMOnyaHuio: 1
yNpPABAEHMS Tpebyemoro npupalleHus, napameTp MONOXWUTENbHbIA B
cnydvae, ecnn OOBEKT OOIMKEH pearMpoBaTtb YyBENMYEHVEM
nepemMeHHoOM npouecca, B NPOTUBHOM  Chnyyae —
oTpuLaTeNbHbIN.
U3meHeHune Mpnbop dukcupyeT o0OpbLIB KOHTypa perynupoBaHus B
UB.B. napameTpa cnydae, ecnv Ha NPOTSPKEHUN «BPEMEHU OLIEHKM» 3HayeHune | [-1999;1999].
npu CY NocTosiHHO paBHO MakCMMYMY, U BbIXOAHas BenuunHa He | 3HadeHue no
MOKCUMOABHOM | VIBMEHSIeTCA  [J0CTaToYHO  CyullecTBeHHO B Tpebyemylo | ymonuaHuio: 1
CUFHAAE cTopoHy. Moaynb napameTpa OO/MKEH PaBHATLCS MOAYMHO
yNPABAEHMS Tpebyemoro npupalleHnsi, napameTp MONOXUTENbHLIA B
crny4yae, ecnv oObeKT [OIMKEH pearnpoBaTb YBENIMYEHWEM
nepemMeHHONW nmpouecca, B MPOTUBHOM  cCfy4yae —
oTpuuaTeNbHbIN.
PE‘_‘E PeAe npu Bbibupaetca u3 packpbiBaemMoro cCrnucka pene, KoTopoe
o6pbiBe OyneT cpabaTbiBaTb NpU BO3HUMKHOBEHUW OOpbIBA KOHTYpa
KOHTYypd PerynmpoBaHus: Mo ymonyaHutio:
- E=E Pene npu oSpeies KoHTypa Pene 1 j Pene 1
@ AOMNOAHUTEAbBHO - 3agaeTca  [OMNOMHUTENbHasA OYHKUMA: peakuus npubopa Ha

33MblKaHMe/pa3MblKaHMe BHeLuHero knto4a K1:

B3 JOnonHWUTENEHD
o R DYHELMA BHEWHErD KMKDYa IHET

Mepexof B "AETOMATHMYECKDE YDA

BHewHunn know K1 (cm. lNpunoxenue B) nogkniovaeTcda Kk KoHTaktam Aind mn Ainb. Ecnu
perynupoBaHue BkrodeHo (pexum P.P.), To 3ambikaHMe knoYa BKMOYaeT npouecc
perynupoBaHus, a pasMmblKaHue — BbIKNoYaeT NPoLEeCcC perynmpoBaHums.
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6.1.7 YcTaHOBKa napaMeTpoOB aHanoroBbIX BbIXO4OB

[Ba aHanoroBbIx Bbixoga npubopa cnyxar Ans hopMupoBaHus aHanoroBoro TOKOBOro curHana 4-20 mA.

B pexvme HopmuUpoBAHME wu3MepeHHoe MpubopoM 3HaYeHne INMHENHO oTobpaxaeTcsa u3 OTpes3ka,
3afjaHHoro napametpamn Havaao avanasoHa un KoHew, AuanasoHa, Ha auvanasoH 4-20 MA, u pesynbTaT
BblOaeTCsi B MA, YNCINEHHO PaBHbIA PACCYUTAHHOMY 3HAYEHWIO.

B pexvMe AMCTAHLMOHHOE YNPABAEHME BbLIXOOHOW CUrHam onpegensieTcsa 3HadeHuem napameTtpa
TOK B AUCTAHUMOHHOM pPeXHMe, 3aJaBaemMoro mactepom cetm ModBus (nonb3oBaTenem unm CUCTEMON
aBTOMaTUKK).

MeHto Aanda npocMoTpa n HaCTpOIZKVI aHaroroBbIX BbIXOOOB:
=55 AHANOMOEEIR BEKOAR

=S £ AHanoroewlA Eeixog 1
- TekyWee sHauSHME TOKA
&b TOK B AMCTAHUMOHHOM QEXMME
PesiM pabioTl
Hauano grarasoHa
KiOHEL, AManazoHa
B 21 Kamabpoeka
Eh4 AHANOMOEBIA ERIXOA 2
- &b Tekylee :HaueHMe Toka
&b TOKE AMCTAHWMOHHOM DEHMME
Pexum palioTsl
S Havano gmanazoHa
KioHEL, AManazoHa
B3 Hanmmbpoeka

# TeKYLLI.ee 3HA4YeHUe TOKA - Ans npocMoTpa TeKyLlero 3Ha4eHmsi BbIXOAHOro TOKOBOro curHana.

* TOK B AMCTAOHUMOHHOM PEXMUME - [5s 3adaHnsl 3HAaYEHUs] TOKOBOrO CUrHarna, reHepvpyemMoro B
pexvnMe AUCTAHLUOHHOE YNPABAEHUE.

Wnavkaums HanmeHosaHue | HasHaueHue napameTpa 3HayeHus
napametpa napametpa napametpa

P PHE Pexxum . F'FIE_ Pesim pafioTel Mo ymonyaHuto:
. o| | pabGoThbli HopmupoeaHue

IHDpMMpDBaHME

"Harpegaren:"
"¥onoguneHu"
JUACTAHUMOHHOE YMPaENEHME
HanmmbpoeKa MEH MyMa
HanvipoeKa MakmvMyma
HopmupoBaHue - nuHenHoe oOTobOpaxeHne un3MepsaemMon
BEMUYMHBI N3 YKa3aHHOro nosb3oBaTeneM AnanasoHa B TOKOBbIN
curdan guanasoHa 4-20 mA. Hanpumep, npu BenuunHe 25 °C B
aunanasoHe 0-100 °C BbixogHoWn curHan coctaenseTt 4+(16/(100-
0)) (25-0)=8 MA.

HarpeBaTeAb - ond aToro aHan. Bbixoga npubop Npov3BOAMT
oTobpaxeHne mosiokumesibHo2o0 curHana ynpaenexusa [MAO-
perynsatopa u3 gnanasoHa [0...100 %] B gnanasoH 4-20 MA.
XOAOAMABHUK - A1 3TOr0o aHan. Bbixoga npubop npoussoguTt
oTobpaxeHne ompuyamesnibHo20 curHana ynpasnexwua [MAO-
perynsatopa u3 gnanasoHa [-100...0 %] B AnanasoH 4-20 MA.

B cnyyae ecnu curHan wumeeT "MPOTUBOMOSIOXKHLIN" pexnmy
aHarnoroBoro BbiIxo4a 3HaK — aHarnoroBbIi BbIxod BbigaeT 4 MA.
AUCTAHLMOHHOE YyrpaBA€HHUe : onncaH B n.5.5.2.5.

Ona dopmmnpoBaHusa kanmbpoBOYHbIX NONPABOK:
KaAnbpoBka MUHMMYMA: NpubOp BbigaEeT curHan »4 MA.
KaAnbpoBKa MAaKCUMyMA: Npmbop BbigaeT curHan »20 MA.

Havano Onsg  3agaHna  HWKHEW rpaHuubl  OoTpe3ka, W3  KOTOporo | -1999,9...9999,9
HrP. avanasoHa | OToGpaxaeTcs 3MepeHHoe 3HadeHne B AnanasoH 4-20 MA. 3HaveHue no
ymonyaHuio: 0

KoHeu ANA  3a4aHna BepxHenW  rpaHuubl  OTpeska, M3 KOTOpOoro | -1999,9...9999,9
BJ-P, avanasoHa | OToGpaxaeTcs U3MepeHHoe 3HaueHne B AnanasoH 4-20 MA. 3HaveHue no
ymonyaHuio: 100
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@ Kaanbposka

Eb Tow 4 mb,

& Tok 20 ma, &) onwcanve

K.anMApoEOYHEIE NONPAEKKH SHANOMOBOro BRX0Aa, B AaHHOM
pasAene NONpaskK A0CTYNHE! TONEKD ANA YTEHKA, ANA Hx
MSMEHEHKMA BOCNONESYATECE "MacTepom Kanmbposkk TP101"

6.1.8 YcTaHOBKa napameTpoB perielHbIX BbIXO4O0B

PenenHble BbIXOA4bl r|p|/|60pa MCNonNb3yrwwTCA ONnA perynuposaHua, OnAa curHanusadmun 06
aBapMVIHbIX cCutyaumnax B xoge TeXHOJI0rm4eckoro npouecca, 0 HencnpaBHOCTAX OAaTHUKOB, TNMHUIA CBA3N,
BHYTPEHHUX HencnpaBHOCTAX B Npubope.

MeHio Anst NPOCMOTPa U HAaCTPOKN PENENHbIX BbIXOJOB:

E =1 PenefHelE BREOAE!

B0 PensiHei eenog 1

- CocToAHwe pene

BREEl Pexamr patore pene

G PENE MW AMCTAHUMOHHOM YMPEEnEHMM
-- 1 PenesiHeld Belo 2

H- (0] PensiiHei Bexog 3

B3 PenefHwii esxog 4

&

* CocTosiHME peAe - ana NpocMoTpa TEKYLLEro COCTOAHUSA PerneHbIX BbIXOO0B.
Bo3moXHble cOCTOSAHUSA: BKAIOMEHO, BbIKAIOYEHO.

@ Pexxum paboTbl:

H

=0

: PeximM paboTel pene [curranizayus =]

MiAA "HarpeeaTens”
M0, “sxonoguneHAKE"
JMCTaHWMOHHOE YNPaENEHIMe
M20 "Gonswe"

Mz0 "MeHBWE"

CuUrHaAmMsaums : pene ucnonb3yeTcs Anst aBapuUMHON curHanuaaumm u ons paboTbl No yCTaBKkaMm.

MUA HarpeBaTeAb: pene ynpaBnseT COOTBETCTBYIOLLMM arperatom, OCYLLUECTBMSIETCS LUMPOTHO-

UMMyNbCHas MOAYNSAUNSA COCTOSIHUA penenHoro Bbixoda, nepuwog WM n napameTpbl anroputma

ynpaBreHus yctaHasnmeatotcsi B 1.6.1.6 (MeHo PeryaupoBaHue).

MNA XOAOAUABHUK: pene ynpasnsieT COOTBETCTBYIOLUM arperaTom.

AUCTAHUMUOHHOE YNPABAEHME: COCTOSHUE PENENHBbIX BbIXOLOB ONpeaenseTcs 3Ha4yeHnem
napameTpa PeAe npu AUCTAHLUOHHOM YNPABAEHUM.

M3O 60AbLUE: pene ucnonb3yeTcs Ans YBenMYeHnst OTKNoHeHnst MOO oT HyneBOro NosnoXeHus.

M30O MmeHbLUe: pene Ucnonb3yeTcst Anst YMeHbLUeHNs1 OTKNoHeHnss MOO oT HyneBoro NosioxeHus

3HaueHne no ymonyaxumio : CUrHaAmsaums.

* PeAe npu AMCTAHLMOHHOM YNPABAEHUH

4F Pene npW AWCTaHUMOHHOM YMpaEneHAm IBb"q'"DqEHD J

Onpe,u,enﬂeT COCTOAHME pene B AUCTaHLMOHHOM ynpaBlieHUn. Mo YMOIN4YaHUIKO: BbIKAIOYEHO.
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6.1.9 YcrtaHoBKa napamMeTpoB UHOUKaAL U

napaMeprl MHOUKaunun I'IpIA60pa 3a4aloTCAd B pexnme MHAMKGU.MH: _
B2 MHaMkayma
© L R NomaumaA 2anAToR Ha MHAMKATOPE
TWN MHAMKALMIM Ha Baprpade
[MarasoH paccornacoBaHMA Ha Baprpade
TN PYUHOrD YNPAENEHWA

n 3':"', Mo3uuua 3an9ToU HA UHAMKATOPE - MOMOXEHNE 3anAaToN Ha LM(POBOM UHAMKATOpE
. s npubBopa BbIGMpPaETCA U3 NpeanaraeMoro crnumcka:

- MIOZMLMA 23MATON Ha MHAMKATOpE |}-::-::{:-:, j

W00
L
W00
AETOMATHYECKAR ERIOOD

lMpn aBTOMaTMyeckom Bblibope npubop pacnonaraeT 3anATylo, WUCXOAA W3  BenUYUHbI
WHONLMPYEMOrO 3HAYEHNS U OrpaHnYeHns LmgpoBoro 4-x paspsagHoro uHankaTopa.

TUHB Tun uHAMKauMM Ha OGaprpadbe - us npeanaraemoro crnvMcka MOXHO BblbpaTb
o o/  HeobxoguMbI ONst HOMKaUUKM Ha Oaprpade napameTp:

BEEE] Tun kAl Ha Baprpace |CmrHan YMDAENEHMA j

Paccorn, © yoTaekol "TIA8"
Paccorn, © yCTagkol 1
Paccaorn, © ycTaekoi 2
Paccorn, © yCTagkoR 3
Paccorn. © yCTaekoi ¢

@ AvanasoH paccoraacoBaHus Ha Gaprpadpe - sapaetcs avanasoH oToGpaxeHus

3HaueHus paccornacosaHus Ha 6aprpace:
E} = AManazod paccornacoeaHvA Ha Baprpade
BE MuHeye paccor nacoeaHs

-”:"_" Tun py4Horo ynpaBreHUsl — B peXMMe PyYHOro YrNpaBreHusi C MOMOLLbI0 KHOMOK NepeaHeii

naHenu npubopa MOXHO YCTAHOBUTb HYXXHOE MOJIOXEHWNE UCTIONHUTENBHOIO MeXaHn3ma.

B pexume Mo3suumoHHbin MM nonb3oBaTenb 3agaeT TpebGyemoe 3HayYeHMe curHana
ynpaBneHus, KOTopoe hakTUYeckn o3Ha4yaeT CKBaKHOCTb umnynbcos UMM vnn BennumHy Toka
aHarnoroBoro Bbixoaa.

B pexvme MIDO Tpebyemoe OTKNOHEHME OT HayanbHOrO MOMIOXEHUS 3adaeTcst MnyTem
3aMbIKaHWSI Ha HY)XKHOE BPEeMS COOTBETCTBYIOLLMX PENenHbIX KOHTaKTOB.

Mo ymonyaHuto: Mo3nLMOHHbIM UM.

RSl Tvn pyusoro ympaeneHa ||-|D3M|_,MDHHbu:1 1AM

6.1.10 YcTtaHOBKa orpaHM4eHusi 4OCTyna c nepeaHen naHenu

Ons npepoTBpalleHns HeCaHKUMOHUPOBAHHOTO MMM OLIMBGOYHOrO M3MEHEHUs napameTpoB KOHUrypaumu
npubopa ¢ nepegHen naHenn Ncnonb3yeTca ABYXYpOBHEBAs cucTeMa AocTtyna.

Ons nonyyeHns nonHoro A4ocTyna K KoHdurypauum npubopa Heobxooumo BBecT O6LUMKA NAPOAb. [ns
nonyyYeHus 4OCTyna TOMbKO K ycTaBkaM (aBapuHbLIM 1 YCTaBKe perynupoBaHus) goctaTtovHo BeecTu MapoAb

YCTABOK.
=) OrpaHKYeHIe A0CTYNa C NepegHeRE naHen

o =l

Ho noneionpHo

Maponk YCTIEOK

@ OnvcaHHe

Napone ANA NOAHOMD ADCTYAS K KOHEHMYPHROESHHID
npHBopa C NepeAHEd NaHENK, SHaYEHKE O OTHEHAST
AEFCTEWE Napond,

AMANASOH SHAYEHKIA:
[O; 9332],
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6.2 HacTtpowka npubopa c nuueBon NaHenu

6.2.1 MeHI0 HacCTpPOMKM Npubopa

1. Bxoa B rmaBHOE MEHI0 HAaCTpOKku npubopa ¢ nuueBoK NnaHenu ns nboro pexxmma pabdoTbl Nnpubdopa
ocyulecTBnsieTcs knasuwen ENT.

2. O6beMm v cogepkaHue HacTPOEK, BO3MOXHBIX C NMLEBOI NaHenu npubopa, NnpueeaeHsl B Tabnuue 6.1.

3. Bua nHaovkauum HacTpoek onvcaH Aanee B criedylowmx pasgenax. B Tabnuue 6.1 ykasaHbl NyHKTbI U
CTpaHuUbl HacTosiero P3, B koTOpbIX NpuBeaeHbl ONMcaHUs COOTBETCTBYIOLLMX HaCTPOEK.

4, Mepexon oT ypoBHs K ypoBHI0 (1, 2, 3, 4) aepeBa HacTpoek knasuwamu ENT (Bnepeg) u CAN (Hasapg):
1
|::> ENT 2 ENT 3 ENT 4
FmaBHOe MeH0 MoameHto Pexum
MEeHI0 NOoAMEHIO

CAN CAN CAN

5. MNepemelleHre N0 MeHI BHYTPU YPOBHA Knasuwamn V A.

6. NameHeHne pexunma (napameTpa) unu BeIGOp ero U3 npegnaraemoro cnuicka knasuwamun ¥V, A, <4, ».

7. 3anomMuHaHue HacTpoviku knasuwen ENT, oTmeHa — CAN.

8. Hmwke npuBeaeHbl MHCTPYKLUMW OENCTBUIA NMpu BbIOOpe napameTpa U3 cnucka u npu M3MeHeHUn YMCneHHoro
3HaveHusa napameTpa:

UHcTpykuua 3

Bbi6op napameTpa (unu nogpexuma) U3 npeararaeMoro cnucka

[nsi uameHeHusi napameTpa (nogpexuma) HaxaTb knasuwy npubopa ENT , n
yCTaHOBIEHHbIN B Nnpubope napameTp (noapexum) OyaeT otobpaxaTbcs B
MUraroLLEeM peXxnMe Ha BEpXHEM MHAMKATope (B 3TO BPEMS HA HWXXHEM MHOUKaTOpe
BbICBEYMBAETCSH PEXUM, B KOTOPOM HaXOAMTCH NOfb30BaTerb).

B aTOM COCTOSIHUM MHAMKATOPOB NepemMeLLaTbCs No CUCKY npeanaraembix
BapuaHToOB napameTpa (nogpexmmoB) knasuwamun ¥V, A.

OcCTaHOBUTLCS Ha HYXXHOM U ANS ero saanomuHaHusa Haxxatb ENT, nocne aToro Ha
HXHEM MHOMKATOpe NosiBUTCS BblibpaHHbIV napameTp (noapexum) . YUTtobbl
BblOpaHHbI NapameTp He 3anoMUHArICs, a OcTancs NPeXHWA, yCTaHOBIEHHbIN
paHee napameTp, HaxaTb CAN , 1 npubop BbINAET B rMaBHYO BETKY MeHIo 6e3
N3MeHeHus napameTpa.

UHcTpykuua (313

N3meHeHne YncrneHHoro 3Ha4eHus napameTpa

Ona n3aMeHeHnst 3HaYeHWst HUXKHEro MHAukatopa HaxaTb ENT , n 310 3HayeHue
Oygoet oTobpaxaTbCa Ha BepxXHEM uWHOMKaTope (Ha HWKHEM MHAMKaTope
BbICBEYMBAETCH PEXUM, B KOTOPOM HaxoAMTCS NOMb30BaTelb).

JocTyneH Ans M3MeHeHMs Muralowuin paspsg B 3HadeHun. MsmeHeHue ero
knaeuwamu V¥, A (YMeHbLUEHWNE, YBENNYEHNE).

CwmelLeHne «MuraHmsa» no paspsgam MHavkatopa knasvwavy «, b,
3anoMmvHaHue napameTpa knaBuwen ENT nocne M3MeHeHUM Bcex paspsaos.
Mocne aToro 3aHeceHHOe B nNamsATb npubopa 3HayeHne OypeT oTtobpaxkaTtbcs Ha
HWXHEM MHAMKaTOpE.

Onsi oTMeHbl nsMeHeHnst B paspsagax Haxatb CAN , u npubop BbIAOET B MEHIO,
OCTaBWB 3HaYeHWe NPEXHNM (HEU3MEHEHHbIM).
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Tabnuua 6.1
maBHoe MyHKT MeHto MoameHto Pexxum nogmeHto
MEHI0 onucaHusA
MEHI0
Pexum paboTbl BbIKA
n6.2.>2 ABTOMATUYECKOE YMPABAEHME
ABTOMATUYECKAS HOCTPOMKA
Py4HOE ynpaBAEHUE
ANCTAOHUMOHHOE YMPOBAEHUE
YcTaska YCTABKA AA PETYAMPOBAHMA
MapameTpsl [NloAroCcd MPONOPLIMOHAABHOCTH
peryaaTopa MNoCTOSHHOA BPEMEHN AMdOIPEePEHLMPOBAHMS t
Bpems AmdoepeHLMPOBAHMS
Bpems mHTerpmpoBaHms
UcnoAHUTeAbHOE OrpaHuieHue HWXHS9 roaHULLa
(]} YCTPOUCTBO YNPOBAEHMUS BepxHag rpaHmLLa
= Peae Nepuoa LM
?I:) HOTPEBATEAS
< Mepwoa LM
g XOAOAMABHUKA
o AONOAHUTEAbHAS OYHKUMUSA (BHELLIHUIA KAIOY)
C ABTOMATH4YecKas TEeCTOBbIV CUTHAA
> HAcTpoKKa MNeproa 3anmcH B APXMB ABTOHACTROMKM
peryastopa MUHUMOABHOS AAUTEABHOCTb OBTOHACTOMKM
MNoporosoe 3Ha4YeHUE
MapameTpbl o6bEKTA Cratnyeckmi KoododouUMeHT oObekTa
ynpaBA€HUs MocTosSHHAS BPEMEHU
3anasabiBaHME
MNapameTp Npu HYAEBOM CUTHOAE YNPABAEHUS
ABapuitHas AMANA30H YNPABAIEMOTO MAPAMETPA, AOMYCTUMbIN
CUrHaAM3ALLUS AAS TEXHOAOTMYECKOTO NpoLecca
peryAMpoBaHms PUABTP HEMCMPABHOCTU AQTYMKA
MNpw3HaKKM 0BpPbIBA KOHTYPO PETYAMPOBAHMS
CUIHAA YNPABAEHMA B COCTOSHMM «ABAPUS»
ABGpMﬁHGﬂ n.6.2.3 | AsapuitHas YCTABKA MO 3HAYEHMIO Yctaska N (N=1...4)
CUrHaAM3ALMUA NO fncrepesmc
CUTHAAU- U3MEPUTEABHOMY PeAe HencnpaBHOCTH PeAe HeMCNPABHOCTH
3aums TpakTy npubopa npubopa
PeAe HemcnpaeHOCTH
AQTYMKA
YCTOBKQ MO CKOPOCTU 3HAQYEHME YCTABKM
PeAe yCTaBKM
CeTb n.6.2.4 | CkopocTb o6mMeHa no uHrtepdency
MarucTpaAbHbIi aapec
MHAMKG LM n.6.2.5 | MoAoxeHue 3ansTon HaO LUPOPOBOM UHAMKATOPE
AManasoH paccorAacoBaHus Ha 6aprpadoe
T¥n MHAUKALUK HO CurHaa ynpasaeHus MUA-peryastopa
6aprpace Paccoraacosanue ¢ yctaskom MNMNA-peryastopa
Tun py4HOro ynpasAeHus
AHQAOTOBbIE Nn.6.2.6 | AHaaorosbli Bbixoa N Pexxmm HopmuposaHme
(N=1...2) PabOoTbI Harpesarteab
BbIXOADbI XOAOAMABHUK

ANCTAHUMOHHOE YyrPOBAEHME

KOAMBPOBKA MUHUAYMO

KOAMBPOBKA MAKCUMYMA

AMAMNA30H OTOBPAXKEHUS U3MEPIEMOTO 3HOYEHMUS B

AMANA30H 4-20 MA
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PeAelHble | N.6.2.7 Peae N Pexum paboTtbl | ABOPUMHAS CUTHOAM3ALMS
(N=1...4) MNA «HOrpPEBATEALY
BbIXOADbI MNA, <XOAOANMABHUK»
ANCTAHUMOHHOE YNPABAEHME
BbIXOAOM
M30O «BoAbLLIEY
M3O «MmeHbLLIEY
AOCTYI'I Nn.6.2.8 | MoAHbIM AOCTYN BsoA NApOA1
M3meHeHWe NapoAs
AocTyn K ycTaBkam BBOA NApPOAs
M3MeHEeHUE NAPOAS
TecTu- n.6.5 | OTcyTcTBME TECTUPOBAHUS
TecTupoBaHue HAMKaAUUK Nnpubopa
poBAHHE CamonpoBepka RS232 u RS485
CBeAeH us n.6.3 | Bepcus NPOrPAMMHOro obecnevyeHus
3aBoACKHME HACTPOMKH
Tun AaT4mka
’§ n6.2.9 TMn coeAUHEeHHUs 3-X MpoBOAHOE
T TEPMOCONPOTUBAEHUA | 2-x MPOBOAHOE
g KopHeussAeyeHHne Hert
() '; Aa
= O XOAOAHBIN ABTOMOTUYECKMM
g_ e- cnau 20 °C
) Tepmonapbl 0°C
b3 AnanasoH
’S" Monpaska cAaaraemoe
KO3 dprUMEHT
MoporoBoe 3Ha4eHne puabTpa
WHAMKALMS TEKYLLUX COCTOSIHUM peAe
- n.6.4 | VNHAMKAUUS TEKyLLUX COCTOSIHMMA YCTABOK
') a NHAMKALMSA TEKYLLETO COCTOAHMA QHAAOTOBOIO BbIXOAQ
S = WHAMKALMS TEKYLLEro COCTOSAHUA CUTHAAQ YNPABAEHMUSA
= UHAMKALMS TEKYLLETO COCTOSAHUA MPONOPLIUOHAABHOW COCTABASIIOLLLEN
? % CUIHAAQ YNPABAEHUSA
O o UHAMKALMS TEKYLLETO COCTOAHUA MHTETPAABHOU COCTABASIOLLLEA CUTHAAC
- g yNpAaBAE€HUs

UHAMKALMS TEKYLLEro cocTosHUA AMdbchbepeHUMaAbBHON COCTABASIOLLLEN
CUTHAAQ YNPABAEHUS
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6.2.2 YcTaHOBKa NnapamMeTpoOB perynupoBaHusa npuéopa ( '_-I”P )

YcraHoBka napamMmeTpoB perynmposaHuna ocyLlecTtBsiaeTcd C NOMOLWbO MEHHO YHpaBneHMe ( H”P. )

Bua Ha
LMcbpoOBOM
MHAUKATOpPE

HassaHue pexuma

HasHavyeHue pexuma

PP

Pexxum paboTbli

OnpegenseT pexum paboTbl perynsaropa.
Mo ymonyaHuto: BbIKMOYEH

AHP

HACTPOMKA peryasTopda

BbIKA PerynupoBaHue BbIKIMIOYEHO, HA BbIXOAHbIE YCTPOCTBA BblaaeTcs
DFF curHarn ynpasneHus, paeHbiii 0.
F,B-' '-_‘ ABTOMATHYECKOE PerynupoBaHue BKMIOYEHO, CUrHAN PacCYMTLIBAETCS PerynsTopom
. ynpdaBAeHUe
ABTOMATHYECKAS ABTOMaTM4YeCKas HaCTPONKa Ha OOBEKT ynpaBneHus

pPY4.4

Py4Hoe ynpaBAeHue

YnpaBnsioLwmid curHan 3agaeTcs Bpy4Hyto ¢ nepegHen naHenu
npubopa

I AUCTAHUMUOHHOE Ynpasnsowmin curdan 3agaetcs ¢ [N9BM
E".nf.':‘ ynpaBA€Hue
YpoBeHb, Ha KOTOPOM crneayeT CTabunmManpoBaTb N3MEPAEMYHO
l_.,c ', YCTaBKA nNpubopom nepemMeHHyo npoLiecca.
° [unanasoH ot -1999,9 go 9999,9.
3HaveHue no ymonydanuio — 0,000.
PE" MapameTpesl MoapobHee pyvHas HacTponka MU-perynaTtopa npuseneHa B
peryasTopa n.6.4.
n PU Moaoca OnpefensieT paccornacosaHue, Npyv KOTOPOM CUrHan ynpasneHus
n. NPONOPLUOHAABHOCTH | AOCTUraeT +/- (B 3aBMCUMOCTM OT 3HakKa paccornacosaHus) 100 %.
PP Ona peanusauun anropytMma ynpasneHus Tuna «XonoAnnbHUK»

norfoca NponopLMoHanbHOCT 3agaeTcs ¢ HeobxoanMbIM MOAyNem
M 3HaAKOM 2- 2

Mpn Bxoge B nogmeHto knasuwen ENT Ha HUXKHEM nHOuKaTope
BbICBEYMBAETCS YCTAHOBIIEHHOE B NpUBope YMCIEHHOE 3HaYeHue.
M3meHeHne 3Ha4YeHUs Mo anropuTMy MHCTPYKUmM 313 n.6.2.1.

8PUH,

Bpems MHTErpUpPOBAHUSA

HMcnonbayeTca ons pacyeta MHTerpasibHON COCTaBNAILEN.

Ti YcTaHOBKa 3Ha4YeHns Mo anropuTMy MHCTPyKumm (313 n.6.2.1.
Bpems B coyeTaHuu ¢ NOCTOSAHHOW BpeMeHu AnddepeHLnpoBaHNS
B P. a. AndbcbepeHunpoBaHus| VCMoNb3yeTcs Ans pacyeta AuddepeHumanbHon CoCTaBMsAoLLeN.
Td YCTaHOBKa 3Ha4YeHWs1 MO anropuTMy MHCTPyKumK (313 n.6.2.1.
MocTosHHasA BpemeHu | Vicnonb3yeTtca Ana pacyeta avddepeHumanbHOon COCTaBMALWEN.
ﬂB a. AmcbcpepeHumposanus| Npu yctaHoBke BpeMeHn AnhepeHUMpoBaHUs NOCTosAHHaSs
t BpeMeHu ycTaHasnmBaeTcs Kak 0,2 OT BpeMeHHu
andpepeHumpoBaHus.
YcTaHOBKa 3HA4YeHWs1 MO anropuTMy MHCTPyKumm (313 n.6.2.1.
nDE', NMocTosHHas [laHHOe 3HauyeHne CKNaablBaeTCsl CO 3HAYEHWEM, PacCUMTaHHbLIM
* cocTasAsiowLas curHaad ML (M, M, MNa) sakoHom ynpasneHus.
YNPABAEHMS YcTaHoBKa 3Ha4YeHus No anroputMmy UHCTpykuum (33 n.6.2.1.

ucny

McnoAHUTEAbBHOE YCTPOUCTBO

BrPY.

OrpaHuyeHue
ynpaBA€HUSA

HWXHAA rpaHnua — COOTBETCTBYET MUHUMYMY
curHana ynpasJieHud

HIP

BEPXHSIS rpaHnLia— COOTBETCTBYET MaKCUMyMy
curHarna ynpaeneHusi

BIP

PEAE

NapameTps! LM

Mepwoa WM gns pene, HacTpOeHHbIX Ha paboTy B
pexume «HarpeBaTenb»

1.803.

Mepuvog LUMM ansa pene, HaCTPOEHHbIX Ha paboTy B
pexumMe «XONOANNBHUK»

Mn.96.
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HaH

NapameTpsl
MeXaHU3Mma
3AEKTPHUYECKOro
o6opoTHoro (M30)

n BE Bpems nepemelteHus (B cekyHgax) M30O ot ogHoro
. . KpanHero MnonoXeHwsi 4o ApYyroro.

|_, DB MuHumanbHoe nepemelleHmne (B %) MO,

. « coBeplLuiaeMoe npwu perynmposaHun. Mpubop
«HakannueaeT» TpebyeMoe N3MeHEHME MONOXEHMNS
NCMONMHUTENBHOrO MEXaHU3ma, 1, Kak TONbKO CyMMa NpPeBbICUT
3a[aHHoe 3HayYeHne, dopmupyeTcs curHan BknveHms M30.

(001, REIO e e

perynmpoBaHus

CoctosiHne MO0 '."E-, YcTaHoBKa B HOMb: Npubop
¥ % ycTraHaBnuBaeT ucxogHoe
nonoxexHne M30, No okoH4YaHUK
yctaHoBku M3O nepexoauT B COCTOSIHNE
ABTO.

3H.

3aLlUTA «XXOAOAHOTO»
HarpesaTeAs

[nsa 3awmTbl ICNONHUTENBHBLIX MEXaHN3MOB Tuna «TOH» oT
TENnoBbIX yaapos. B TeyeHne BpeMeHu, onpeaeneHHoro aTum
napamMeTpoM, CUrHan HapacTaeT JIMHEHO 0 YPOBHS,
paccuutaHHoro NU-perynsatopom. [ns oTKNOYEHUS 3aLLMUThI
yCTaHOBWTb NapameTp paBHbiM 0. [Juanas3oH 3Ha4eHus:
0...1999,9.

d3Af.

OdononHutenbHan
¢yHKUMA

3agaeTcd peakuus npubopa Ha 3amblkaHue/pa3mblkaHne
BHelwHero kntoya K1 (cm. MNpunoxenne B), nogkniovaemoro k
KoHTakTam Aind n Ain5 npubopa.

HE

AONOAHUTEABHAS
YHKUUSA OTKAIOHEHA

3amblkaHue /[ pasMblkaHUe Knova He BRWsSieT Ha npouecc
perynupoBaHuns

HHnP MNepexoa B Ecnu perynupoBaHue BkntodeHo (pexum P.P.), TO 3ambikaHue
ol o aBToMaTH4ECKOe Kniova BKMOYaeT MpouecC perynupoBaHud, a pasMblkaHue -—
yrnpaBAeHue BbIKITHOYAET NpoLecec perynmupoBaHus.
HB', H ABTOMAaTH4eckasa | MNapameTtpbl, Heobxoaumble AN OCYLECTBNEHUS UAEeHTUMKauum
o HacTpoKKa obObeKkTa ynpaBneHus u cuHTesa ontumansHoro NWA-perynsitopa.
MogpobHee  aBToMaTnyeckass  Hactponka  [MU[O-perynatopa
peryaaTopa

npveegeHa B n.6.3.

JERTIN

TecTOBbIA CUTHAA

B pexume aBTOMaTU4YECKOM HACTPOMKM Ha OOBEKT ynpaBneHus
npubop  ocyllecTBnsieT TecToBOe BO3OeNcTBME B Buae
CTyrneH4yaToro MW3MEHeHus1 CcurHana ynpaeneHus. BenuvumHa
npvpalleHuss onpegensercsd AaHHbIM napaMeTpoM. [laHHble o
peakuum AaHHOro obbekTa Ha 3TO BO3AenCTBUEe Heobxoanmbl Ans
pacyeTa napamMeTpoB perynatopa.

IwnanasoH gonyckaemMbix 3HadeHumi: [-100,0 ; 100,0]

3HadveHue no ymonyanuto: 50,0

NAA

Mepuoa 3anucu
B ApXuB
QABTOHACTPOMKMH

B npouecce aBTOMaTtMdeckoM HacTporku npubop Beaer
apxvBUpOBaHME 3Ha4YeHW nepemeHHOM npoLecca C MNepuoaoM,
onpefensieMbiM 3Ha4YeHUeM JaHHOro napameTpa (B cekyHaax).
[Ona noBblleHMs [OOCTOBEPHOCTU [aHHbIX, Mofy4YaeMblx Mpu
aHanuM3e XxapakTepuUCTMKW, crnedyeT MMEeTb Kak MOXHO 6onblue
TOYeK nepexofgHon Kpueow. OgHako crnefyeT y4yecTb, YTO pasmep
apxuBa orpaHuyeH 1800 sanucamu.

[wnanasoH gonyckaemMbix 3HadeHui: [1 ; 600]

3Ha4yeHne no ymon4yaxmo: 1.
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dri.AH.

MUHUMAABHOSA
AAUTEABHOCTb
ABTOHACTPOMKM

MuHuMaAbHOe Bpems (B MUHYTAX), B TeYe€HUe KOTOpOoro
npubop OGyAeT BbIAQBATb CTYNEHYATOE BO3AEUCTBME HA
OOGBEKT YNPABAEHMS.

B ycnoBusax GonblnMx  LYMOB W3MEPEHUS MU 3HAYUTESNbHbIX
BO3MYyLLEHUA aBTomaTudeckas maeHtudukauna OY mMoxeT ObiTb
npepBaHa o (hakTUYeCcKoro 3aBepLUeHUs NePEXOSHOro npouecca.
B TeuyeHWe [aHHOrO BpPeEMEHM TrapaHTUpPYeTCsl YyOepXuBaHue
TECTOBOro CUrHarna u 3anucb NEPEXOSHON XapakTEPUCTUKN B apXuB
npubopa. [lapameTp He wucnonb3yeTca B cryyae, €cnM e€ro
3HayeHue pasHo 0.

[wnanasoH gonyckaembix 3HadeHui: [1; 900]

3HayeHune no ymon4yaxuo: 1.

MN.3H.

MNoporoBoe 3Ha4YeHUue

3agaetca B eaMHMUAxX  U3MEPSIEMOM  BENWUYMHbLI.  [lorkeH
npuHMMaTh 3HayYeHne He MmeHee 1 % OT oXngaemMoro npypaLleHnst
TemnepaTtypbl (B OTBET Ha TECTOBbIA CUrHam) U He MeHee 2-X
amnnutyn konebGaHui napameTpa, BO3HUKAKOLWIMX BCNeacTeune
penenHoro xapaktepa (LUMM) curHana ynpasneHus. Cnuwikom
fbonbloe 3HayeHne napameTpa (bonee 15 % oxugaemoro
npupaLLeHns) MoXeT CHU3UTb KaydeCTBO HaCTPOMKWU perynsaTtopa.
Ona 6onblUMHCTBA KOHTYPOB pPerynMpoBaHusa Temnepartypbl
NprveMnemMo 3HayeHne no ymonyaxuio 2 °C.

[nanasoH gonyckaeMbix 3HadeHun: [0,000 ; 1900,0]

3Ha4veHue no ymondanuio: 2,000.

UH”P O6beKT MapameTpbl 06bekTa ynpaBneHust UCnonb3yTca npubopom ans
yNpABAEHMS pacyeTa onTumanbHbIx napametpos MN-perynatopa.
OTO OCHOBHOWM napameTp Mogenu obbekTa YynpaBneHus,
E-,H-, CTaTuyeckum onpegenset npupaweHue napametpa npu 100 % npupaleHus
) k03P pULIMEHT CurHana ynpaeneHus.
o6beKTa [vnana3oH gonyckaemblx 3HadeHuit: [-1999,0 ; 9999,0]

nais.

NocTosHHAS BpeMeHU

OpgHa K13 [BYyX MOCTOSIHHbIX BpemMeHn oObekTa YynpaBreHus,
nokasaresib ero MHEPLUMOHHOCTMU.
OwanasoH gonyckaeMblix 3HadeHui: [0,000 ; 9999,0]

f.828.

3anasabiBaHMe

OgHa 13 [ByX MOCTOSIHHbIX BpemeHn obbekTa ynpasreHus,
rnokasaTtesb ero MHepLMOHHOCTMW.
HOunanasoH gonyckaeMbix 3HadeHui: [0,000 ; 9999,0]

HA4.M,

NapameTp npu OT WCMOMHUTENbHOrO MexaHusma. B 3agavax perynupoBaHus
HYA€BOM CUFHaAe Temnepartypbl 06bIYHO 3TO TEMNepaTypa OKpyKatoLLen cpefpl.
yNpaBAEHUS Onana3soH gonyckaembix 3HadeHun: [-1999,0 ; 9999,0]

3HaueHune ynpasrndemMoro napametpa npu otCyTCTtBun BO3MyLLEHNA

ABAP.

ABAPUMHAA CUTHAAM3ALLUA

guAm.

AvanasoH
yNpaBASEMOro
napameTpaq,
AOMYCTUMBINA AAS
TEXHOAOIM4eCcKoro
npouecca

Mpu BbIXo4e YyNpaBnAeMoi BenuuuHbl M3 pabodero AuanasoHg
npubop nepexogut B cocTosiHMe «ABapusi». [OnA OTKMOYeHUs
npoBepkn paboyero auanasoHa criedyeT 3aAaTb paBHble 3HAYEeHWs
MUHUMYMa 1 MaKCUMyMa.
H ’-P MuUHUMYM paboyero AManasoHa

L] L]

E rP MakcMMyM pa6oyero AManasoHa
bAokupoBaHue

El'“-'B NPOBEpPKU ABAPUMU N0 EHB Gnokuposare

ananasoHy napameTpa [0 MepBOro HEE‘.,He 6AOKMpPOBATHL
BXofa B paboynin avanasoH. .
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grlHg.

PuabTp HAAT

[na 3apaHvs BpeMeHu, B TedeHne KOTOPOro HEKOPPEKTHLIN 3amep
HOAT 3aMeHsIeTCsl NocnegHMM KOPPEKTHbIM  3aMepoM  Mnpwu
pacyeTe ynpaBndAwLWMX BO3AENCTBMA M MPOBEpPKax aBapUhHbIX
coctosiHuin. [NapameTp nossonsieT wu3bexatb  owMBOYHOro
nepexoga B COCTOsHME «ABapusa» MpuU  KPaTKOBPEMEHHbIX
HEeNCNpaBHOCTAX AaTyuKa.

OBPP.

OG6pbIB KOHTYpPA
peryAMpoBaHus

Ona yctaHOBKM npu3HakoB oOpbiBa KOHTypa perynupoBaHus u
napameTpoB curHanusauum o6 obpeoise.

Bpemsa OLLeHKU — Bpemsi, Yepe3 KOTOpPOoe CurHar,
BPD paBHbI MUHUMYMY/MAKCUMYMy [OIKEH BbI3BaTb
3aaHHOe M3MeHeHve napameTpa. [Ons oTMeHbl
NMpoBEPKM 0OpbiBa KOHTypa pPerynupoBaHusi
criedyeT  yCTAHOBUTb  3HayeHMe napameTpa

paBHbIM O.
[unanasoH 3HaveHun: [0 ; 3600]
UBH U3meHeHne napameTpa NpU MUHUMOABHOM
ol To CY — npubop dukcmpyet obpbiB KOHTYpa, ecnu

Ha NPOTS)XEHWM BPEMEHM OLEHKM 3HayeHne CY
noctossHHo pasHo MUHUMYMY wn BbixogHada
BeIMYNHa He N3MEeHAEeTCA AOCTaTO4YHO
CyllecTBEHHO B Tpebyemyto cTopoHy. Moaynb
napameTpa [OIMKeH paBHATbLCA MoayIo

Tpebyemoro npupaLleHus, napameTp
NONOXUTENbHbIN B Criyyae, ecrnv 0GbeKT JOIKeH
pearmpoBaTb yBenu4yeHnem nepemMeHHoM
npovecca, B MPOTUBHOM cnyyae -

OTpULaTENbHbIN.
[wnanasoH 3HadyeHun: [-1999,9 ; 1999,9].
Mo ymonyanumto: [0]

Ua B U3meHeHUe napameTpa Npu MAKCUMAABHOM

oo CY — npubop dukcmnpyeT obpbIB KOHTYpa, ecnm
Ha NPOTS)XEHWM BPEMEHM OLEHKM 3HayeHne CY
noctosHHo paBHo MAKCUMYMY u BbixogHas
BENUYnHa He n3MeHsieTcs [0CTaTo4HO
CyLLeCTBEHHO B Tpebyemyro cTopoHy. Moaynb
napameTpa  OOJDKEH paBHATbLCA MoLYIt0

Tpebyemoro npupaLeHuns, napameTp
NONOXUTENbHLIN B Crnyvae, ecnn 00beKT A0MKeH
pearvpoBaTb yBenMyeHnem nepemMeHHomn
npouecca, B NPOTUBHOM cny4vae -

oTpuuaTenbHbIN.
[vanasoH 3HayeHnn: [-1999,9 ; 1999,9].
Mo ymonyaHuio: [0]

CABP.

CUrHaA ynpaBAeHUs B
COCTOSIHMU «ABApPUS»

3agaeTtcsa Benu4yMHa NOCTOSIHHOMO CUrHana ynpasJieHuA C anl6opa
Ha UCMOJTHUTEINbHbIE YCTpOVICTBa CurHanmsauunm npun asapumn
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6.2.3 YcTtaHOBKa napaMeTpoB aBapuMMHOWN CUrHanusaumm EUFH.

Bua Ha HassaHue HasHavyeHue pexuma
undoposom pexuma
MHAMKATOpPE

9C.3H.

YcTaBka no 3Ha4YeHuIo

BH HL’ 3HA4YeHUue ycTaBkM. [pn Bxoge B 3TO MeHI0 knasuwen ENT

‘_—,E-, ’ YcTaska 1 Ha HWXKHEM MHOMKATOPE BbICBEYMBAETCS YCTAHOBINEHHOE B
* npmbope YncrneHHoe 3HadeHue yctaBku 1.
M3aMeHeHWe 3HayYeHns1 Mo anropuTmMy UHCTPyKUuK 313 n.6.2.1.
ycAoBue
HC[R cpa6aTbIBaHUS H.'."E-,. MeHbLUE (HUXe) YCTABKU
YCTOBKM
B.'_"E -, 6oAbLUe (BbILLE) YCTABKM
PEHE peaAe, paGoTarwlLee No cpabaTbIBAHUIO YCTABKU
MoxxHo knasuwamu ¥, A 3a4aTb OOMH UX CIeAYOLMX BapUaHTOB:
HeT — curHanusaums He BbIBOOUTCS Ha pene;
Pl — curHanusaums BbiBoguTCa Hapene 1..........cooovvevvennnnnn.
P4 - curHanusaums BelBOAUTCA Ha pene 4.
f‘ﬂ AOTUKO COCTOSHUS HEU 3 YCTABKY HE MEHATb
yCcTaBku npu o6pbiBe :
AMHWU CBA3U C AQTHUKOM Dn YCTABKy BKAIOYUTD
WAM BbIXOAE NAPAMeTPa DFF yYCTABKY BbIKAIOYHTD
30 AOMYCTUMbBIA NPEAEA
l_.,[', E YcTtaska 2
l_-’[" 3 YcTaeka 3 Cwm. yctaBsky 1
L]
I_.’E', L, YcTaeka 4
ruc', McTepesuc l'McTepesunc ycTaBok no 3HaveHuto (nogpobHee cMm. n.6.1.5 meHto

M'ucTtepesunc). NameHeHne 3HavyeHuUst no anroputmy Tadno 33 n.6.2.1.

4CL

YcTaska no cKopocTH

JHAY,

3Ha4YeHue
YCTABKM

3Ha4eHWe yCTaBKN - CKOPOCTb U3BMEHEHUS U3MEPSIEMO BENWUYMHBI, NpU
NpeBbILEHNN KOTOPOI cpabaTbiBaeT ycTaBka.

Mpu Bxoae B 3TO MeHio knasuwenn ENT Ha HUWXKHEM nHauKaTope
BbICBEYMBAETCS YCTAHOBMEHHOE B NPUBOPE YNCNEHHOE 3HAYEHNE YCTaBKU
no CKOPOCTU. W3mMeHeHne 3HayeHust no anroputmy Tabno 313 n.6.2.1.

PEAE
3H.

Homep peae,
cpab6aTbiBaiowe
ro no AQGHHOM
yCTaBKe

Knasuwamu V¥, A MOXHO 3afaTb OAWH WX CledyoLwmX BapuaHToB:
HeT — curHanusaums o HeMCnNpPaBHOCTU He BbIBOOUTCH Ha pere;

Pl - curHanusaumsi 0 HemcnpasBHOCTU BbIBOAUTCS Ha pene 1;

P2 — curHanusaumsi 0 HemcnpasBHOCTU BLIBOAUTCS Ha pene 2;

P3 — curHanusaumsi 0 HemcnpaBHOCTU BbIBOAUTCS Ha pene 3;

P4 - curHanusaums O HeucnpaBHOCTM BbIBOAUTCS Ha pene 4.

FHH.

PeAe HeHOPpM

bl (HEUCNPABHOCTH)

KnaBuwamn ¥, A MOXHO 3agaTb OAUH NX cneanywwmnx BapuaHToB:
HeT — curHanusaums o HeuncnpaBHOCTN He BbIBOOUTCA Ha pene,
P1 - curHanusaums o HEeMUCNpPaBHOCTU BbIBOAUTCA Ha pene 1;

PHE. | eucimon

. o HEeUCNPABHOCTH
AAT4YuKa

PHM. |, ciene

* * HeUCNpPABHOCTH

npubopa

P2 — curHanusaums o HEMUCNPaBHOCTU BbIBOAUTCA Ha pene 2;
P3 — curHanusaums o HeMCnNpaBHOCTU BbIBOAUTCA Ha pese 3;
P4 - curHanusauus o HEMCNpPaBHOCTU BbIBOOUTCA Ha perse 4.
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6.2.4 YcTaHOBKa ceTeBbIX napameTpoB ( EE-"J )

Bua Ha HassaHue HasHavyeHue pexuma

uncbposom pexuma

MHAUKATOpPEY

EDB CkopocTb Bxog B MeHwo knaBuwen ENT. [pn Bxoge B 3TO MEHIO Ha HUXHEM
obMeHa WHAMKaTOpe BbiCBEYMBAETCH (Bog - eauHMUa ckopocTn obmeHa).

Ans 3agaHus ckopocTn obMeHa HaxaTb ENT , n B muratoLiem pexume Ha
BEPXHEM MHAMKATOPE (B 9TO BPEMS Ha HUXXHEM MHAMKaTope
BbLICBEYMBAETCS PEXUM, B KOTOPOM HaxoAMUTCs MOSb3oBaTeslb) NOSABUTCS
3Ha4yeHne CKopoCTH, YCTaHOBIIEHHOe B npubope.

N3MeHeHre cKopoCcTn NO anropuTMy UHCTpYKLUMK (3 n.6.2.1.

HBP MarucTpaAbHbin| [1eNCcTBUS B 3TOM MEHIO aHanornyHbl MeHtio CkopocTb o6MeHa.

aapec Agpec MoOXeT 6bITb OT 1 oo 255.

6.2.5 YcraHOBKa napameTpoB MHAMKaLMM ( UHa)

Bxong B meHio knasuwen ENT. [lpy Bxoge B 9TO MEHKO Ha HWKHEM WHOMKATOpPE BbICBEYMBAETCH
YCTaHOBMEHHOE B MpuOOpe MOMOXEHWE 3ansiToON B 3HAYEHUSIX U3MEPEHMN, oToDOpaaeMbiX Ha UucgpoBOM
nHavkatope npubopa.

Ons nameHeHus nonoxeHus Haxate ENT , n yctaHoBneHHoe B npubope nonoxeHue byaet otobpaxaTbcsa B
MUraloLEeEM PEXMME Ha BEPXHEM MHOUKATOPE (B 3TO BPEMSA Ha HUXKHEM MHAMKATOPE BbICBEYMBAETCHA PEXUM, B
KOTOPOM HaxOAuTCs Mnonb3oBaTenb). B 3ToM cocTosiHuM MHAMKATOpPOB MOXHO knasBuwamu V., A BbIOpaTtb
HY>KHbIW BapUaHT MOMOXEHMUS.

[ng 3anoMuHaHns nameHeHnst Haxatb ENT, n Ha HWKHEM MHOUKaTORE NOSABUTCS U3MEHEHHOE NOMOXEHUE.
[na oTmeHbl n3aMeHeHus Haxkatb CAN , n Npmubop BbIMAET B MEHIO L1

OCTaBMB HEN3MEHEHHbLIM MOSOXKEHWE 3anAaTON B 3HAYEHNSAX Ha MHAOnKaTope.

Bua HO HassaHue pexuma HasHavyeHue pexuma
umMcposom
MHAMKATOPE

HB Hn MoAoXeHue 3anaTon Ha LUAPPOBOM MHAMKATOpPE

F,B-,D ABTOMATUYECKUN PEXUM Mpubop pacnonaraetr 3ansaTyio, uncxoas U3
BEMMWYMHbI 3HAYEHWS U OrpaHuYeHnss LMdpoBoro
vHaukaTopa B 4 paspsaga.
o PYYHOI pexum YcTaHoBKa 3ansaTon (Mepuarowwmuii 3HaK «.») Ha
HY>XHOe MecCTO Knasuwamn V A » «
1 UHa Tun uHAMKauuKu Ha 6aprpadcpe
E |-_, CurHaA ynpasaeHus NMUA-peryasTopa
Pexwvmbl, onpegenswowme Bug otobpaxeHus Ha
PACCOrAGCOBAHUE C YCTABKOM Gaprpadpe: curHan ynpasneHus unm
PE”P MUA-peryasTopa paccornacosaHue.
PEI_"' POCCOFAQCOBAHME C YCTABKOM 1 HyXHbIn pexxum oTobpakeHus BbibupaeTcs
| knasuwamm V A p <«
PEI."E PACCOrAaCoOBaHME C YCTABKOM 2
PE'."B PACCOrAaCoBaHUe C YCTABKOM 3
PE'."L, PACCOrAaCoBaHUE C YCTOBKOMW 4

BPD- AManAasoH paccorAacoBaHus Ha 6aprpacdche

H ,—P HuXHAS rpaHULLa AManasoHa [unanasoH 3HaveHun: [-1999,000 ; 9999,0]
) . PACCOrAQCOBAHMUS Mo ymonyanuio: 0,000

BepxHAs rpaHULA AUANA3OHA Onana3soH 3HauyeHmn: [-1999,000 ; 9999,0]
HrP. pPACCOrAaCoOBAHUA Mo ymonyanuto: 100,000
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1.RY.

Tun py4YHOro ynpaBAeHUs

BbIGop MCNONHMTENbHOTO MEXaHU3ma ans ero
YCTaHOBKM B HY)XHOE MOJIOXKEHME C NOMOLLbHO
KHOMOK NMLIEBOI NaHENMN B PEXMUME PYy4HOro
ynpaBeHus

no3.

MNo3uMoHHbIN UM

3apgaHne  TpebOyemoro  3HayeHus  curHana
yrnpaBreHns (CKBaXXHOCTb MmnyrnbcoB LM unu
BEMMYMHA TOKa aHaIIoroBOro BbIX0Aa)

O60P

Pexxum MO

3apaHne TpebyemMoro OTKNOHEHUST OT HaYarbHOro
NOnoXeHnst (NyTeM 3aMblKaHWUs Ha HY)KHOe Bpemsl
COOTBETCTBYIOLMNX penenHbIX KOHTaKTOB)

6.2.6 YcTaHOBKa NnapameTpoB aHanoroBbIX BbIxoaoB  ( HH.B. )

[1Ba aHanoroBbIX BbIXxoA4a cnyxat ons (bOpMVIpOBaHMFI aHanoroBoro ToKoBoro curHana 4-20 MA.
Ons HaCTpOVIKVI aHanoroBoro Bbixoda MNoJ1ib30BATbCA MEHK0 U MHCTPYKUUAMU 3 n 33, npunBeaeHHbIMN B

n.6.2.1.

BuA Ha
uncpposom
MHAMKATOpPE

HassaHue pexuma

HasHa4yeHue pexuma

Ag |

AHAAOTOBbIU BbIXOA 1

ABC.

AHQAOroBbIN BbIXOA 2

4-20 MA

PPHE Pexum HBP Hopmuposanue | Obecneuvsaet nuHenHoe oTobpaxeHne
. o pa6oTbl ° M3MEpPEHHOro npubopoM 3HayeHus U3 oTpeska,
AHAAOIoOBOro 3aJaHHoOro napameTpamm HA4YaAo0 AuMaAnNAsoHa u
BbIXOAQ KoHeul, AuanasoHa, Ha AauanasoH 4-20 MA, un
pesynbTtaTt BblgaeTcd B MA, YUCMEHHO paBHbIN
paccYMTaHHOMY 3HAYEHWIO.
EDBP «HarpeBaTeAb» | B 3ToM pexume aHanorosbll BbIXOA BblAAET TOK,
. NponopLMOHanbHbIN MOLLHOCTH, BblJaBaeMon
npubopom B pexume PeryampoBaHue Ha
HarpesaTenb.
I:,E «XOAOAUABHUK» | B aTOoM pexume avHaJ'IOFOBbII7I BbIXOA BbIAAET TOK,
. NponopLMOHarbHbIN MOLLIHOCTH, BblJaBaeMomn
npubopom B pexume PeryampoBaHue Ha
XONOAUNBHUK.
aUE', AVcTaHUuMOHHOe | BbixogHOM  curHan  onpefdensieTca  3HadYeHnem
* ynpaBA€HHue napametrpa TOK B AMCTOHUUOHHOM pexXume,
3ajaBaeMoro MacTepoMm cetu ModBus
(nonb3oBaTenem Unn CUCTEMON aBTOMaTUKN).
HH“ KaambpoBka | B atom pexume Ha aHanoroBoM BbIXoAe [OIDKEH
od ol o (noacTpoiika) | ObiTb curHan »4 MA, KOTOPbIA MOXHO yBMAETb B
HWXHel rpanu- | KoHndurypatope B meHio Tekyluee 3Ha4YeHUe TokKa
Wbl aHaAorosoro| (CM. n.6.1.7). [Ina nOACTPOWNKM aHanoroBoro BbIXxoaa
BbIXOAQ 20 MA | Mcnonb3oBaTb MEHI0 Kaanbposka
KoHdurypatopa.
H E r Kaanbpoeka | B aTom pexvmMe Ha aHanoroBoM BbIXOAe [OOSKEH
oltel o (noacTpoiika) | bbiTe curHan »20 MA. YucneHHoe 3HauveHne 3Toro
BepXHeWn curHana koHTponupyetcs B KoHdurypatope B
rPAHULLBI MeHio «Tekywee 3Ha4yeHMe ToKa» (cMm. n.6.1.7).
aHaAaorogoro | Ans MOACTPOVKM aHarorosoro BbIXo4a
BbIXOAQ 20 MA | VCNONb30BaTh MEHI0 «KannbpoBka»
KoHdourypartopa.
BUF"', AmanasoH H rP HUXKHAS rPAHULLO AMANA30HA U3sMepaemMon oun4eckon BeAUYUHbI
* loTo6paxeHus|’ ' .
U3IMepaemMoro BFF’ BEPXHAS rPAHMLA  AMAMNA3OHA U3MepseMou  PU3MYEeCKOM
3HOYeHHs B o * | BEAMHUHDI
AUANA30H
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6.2.7 YcTaHOBKa NnapameTpoB perienHbIX BbIXxoaoB ( PEI"E )

PeneliHble Bbixoabl NMpubopa MCMONb3YTCA ONA pPerynupoBaHns, ONfs curHanu3aumm ob aBapuiiHbIX
CUTyaLmnsaX B XOA4e TEXHONOMMYecKoro npowuecca, 0 HEMCNpPaBHOCTAX AATYNKOB, NIUHWUIA CBA3WN, BHYTPEHHUX
HeuncnpaBHOCTSX B Npubope.

Pexum npegHasHayeH onsg npocMoTpa M HAaCTPOWKM pexrmMa paboTbl Mo6oro ns 4-x penenHbIX BbIXOO40B.

Bua HO HassaHue pexuma HasHa4yeHue pexuma
unMcposom
MHAMKATOPE

P8 , PeAeliHbIl BbIXOA 1
PBE PeAenHbIN BbIXOA 2

P83 PeAelHbIN BbIXOA 3

PBL, PeAelHbIN BbIXOA 4

RPHE Pexxnm EU rH aBapuiHas CocrtosHne penenHbIx BbIXO0B

pa6oTsl CUTHaAM3aumsa | onpepensercs COrnacHo anroputTMam,
onpegensieMbiM B [pynne napamMeTpoB
ABApUiHHAs CUTHAAM3ALMSA.
BDB nMUA OcyuecTBnsieTCS WNMPOTHO-MMMNYIIbCHAs

. «HArpeBaTeAb» | MOAYNALMSA COCTOSHUS PENErHOro Bbixoaa, nepy

WM n napameTpbl anroputma ynpasneHuns

'_"E 1A ycTaHaBnuBatoTcs B pasgene PeryamposaHue
. «XOAOAUAbHUK»

BUE " AUCTAHLLMOHHOE [COCTOSIHME BbIXOAa ONpeaensieTcss COCTOSHUEM
y ynpaeaeHue |napametpa PeAe npu AUCTAHLLMOHHOM
BbIXOAOM ynpAaBA€HUU
U BDB M3O «BoAbLUe» | perne UCnonb3yeTcsa AN YBernyeHus
. . oTKNoHeHnss MOO OT HyneBOro NONMOXeHUS.
U HE M3O «MeHbLUe» | perne Ucnonb3yeTcs AN YMeHbLUeHNUs
. . OTKINoHeHns MO0 oT HyneBOro NOMNOXeHUst

6.2.8 YcTaHOBKa napamMeTpoB goctyna ( aﬂc-, )

Pexum focTyn npegHasHavyeH Ons 3aluTbl NApofiemM OT HECAHKLMOHMPOBAHHOIO NepenporpamMmmmpoBaHus
npubopa ¢ ero nepegHen NaHenu.

Bua Ha HassaHue pexuma HasHa4veHue pexuma
uncpposom
MHAUKATOpPE
NOAH. | Noausiii napoas
B n BBoA Napoas pexum BBOAA OEMCTBYHOLLEro Napons Ans nosyvyeHust
oJle paspeLLeHns Ha U3SMEHEHU HaCTPOEK M camMoro naporns
U U3meHeHHe NapoAs N3mMeHNTb naporb BO3MOXHO TOSbKO MOCIe BBeAeHUS
3.”. npaBuIbHOro AencTaytoLLero napons B pexume B.I.
ANropuT™m 3agaHus YNCNEHHOMO 3HAYeHUsI Napons NPpMBEAEH B
n.6.2.1 nHctpykums 313.

':":-, MapoAb HO yCTABKMU

B n BBOA NApoAs [lns yCTaHOBKM UMM M3MEHEHUs Napons Ha ycTaeku npuéopa,
L] L]

npoun3BoanMble C ero nepe,u,He|7| naHenu.
Ua n N3meHeHHne napoaAs
Ld Ld
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6.2.9 YcTtaHOBKa napamMeTpoOB U3MEepPUTENILHOIO TpakTa ( Ug.-”:! )

BuA Ha
uncpposom
MHAMKATOpPE

HassaHue pexuma

HasHavyeHune pexuma

dR14.

Tun AaT4yUuka

d |

AAT4YUK C KOAOM THNA 1

AATUYMK ¢ KOAOM TUNA 44

AATYUK HE NOAKAIOHEH

Mpun Bxoge B MeHo TN AQTYUKA Ha HDKHEM UHOMKATOpe
BbICBEUMBAETCS KO TUNa YCTAaHOBMEHHOIo AaTuuka,
HanpumMep, Koa Tuna gatyvka 36: a 35

M3meHeHre Tuna gaTymka no UHCTpykuum (3 n.6.2.1.
Tun gaTyvka ycTaHaBnNMBaeTCcs B COOTBETCTBMM € Tabnuuen 2.1

Tn coeAMHEHUs TepMOpPE3IUCTOPOB

ABYXNPOBOAHOE COeAUHEeHUEe

[na nogknioyYeHns TepMopesncTopoB K NpuGopy no 2-x
NpoBOAHON cxeme

TPexXnpoBOAHOE€ COeAUHEeHune

[lns nogknoyYeHns TepmMope3ncTopoB K Npubopy no 3-x
NpPOBOAHON cxeme

KOpHeM3BAe‘-IeHMe

AvHelHaa dpyHKuMA
npeo6pa3oBaHUS U3MEPEHUHN

B aTom pexume dyHKUMS NpeobpasoBaHusa pesynbTaTa
N3MepeHUs NMHeNHas!

KopHeusBAaekawow,as cyHKLUS
npeo6pa3oBAHUSA U3MEPEHUHN

B aTom pexume dyHKLMSA NpeobpasoBaHnsa pesynbTaTta
N3MepPEHUsi KOpHeM3BIeKatoLLas

XOAOAHDBIM CNAK TepMonapbl

ABTOMATUYECKHUI PEXUM

npegHasHadeH ana pabotel npubopa B LUTATHOM
pexume (T.K. npubop nmeet BCTpoeHHbI KXC)

0°C

20 °C

Onga nmuTtaumm TemnepaTypbl KXC npu nosepke
npubopa

AnanasoH

OnpepgensieT guanas3oH 3Ha4YeHUN (PU3N4ECKOW BENUYMHBI, B
KOTOpbI ~ OTODOpaxkaeTcsl  3HAYeHue  MHAOPMAaTUBHOIO
napametpa curHana. Mcnonb3yeTcs TOnbKo ANs OATYMKOB C
BbIXOAOM MO TOKY U HampsXXeHMIO.

HUXKHAA TPAHULLA AUANA3OHA

PEXMM 3a0aHUA HWXKHEW rpaHuubl AnanasoHa usmnyeckon
BeJTN4YUHbI

BepXHAsA rpaHnuLLa AManasoHa

PEeXMM 3afaHNs BepXHel rpaHuLbl AuanasoHa usnyeckon
BEJIMYMHBI

Nonpaska

MonpaBka BBOAUTCA  ON  KOMMEHCALUUW  UCKaXKEHWN
MHdOpMauun, nepesaBaeMon MOAKIIOYEHHBIM  AATYUKOM.
3HayeHve hr3nYeCcKon BENMUYUHBI, PACCYNTAHHOE Ha OCHOBE
NOMyYEeHHOro cUrHama, yMHOXaeTcs Ha 3HadYeHne napameTpa
KoadhdpuumeHt, k pesynbtaTy pobaBnsieTcss 3HadeHue
napametpa Cnaraemoe.

COEF.

KoadbduumeHr

MyNbTUNNMKaTUBHAS MOMpaBka K 3HAYEHU U3NYeckomn
BenunuuHel. MoxHo 3agaBathb B npegenax ot 0,5 oo 1,5.

CART.

CAaraemoe

aaaonTuBHaaA nonpaska K 3Ha4eHuo (bVI3VI‘-IeCKOl7I BEJTUYUNHBbI.
MoxHo 3agaBaTtb B npegenax ot -100 go 100

N.3H.

Noporosoe 3Ha4YeHUue
douAabTpa

MporpammHbIi unbTp Ucnonb3yeTtcs Anst 6opbObl C pe3kumm

CKa4ykamMu napameTpa, Bbl3BaHHbIMU CUINbHbIMU
ANEKTPOMarHUTHbIMU nomexamu. Ecnn pesynbTat
nocrnegHero 3amMmepa oTnuM4yaeTcd bonbLue, 4yem Ha

noporoBoe 3HAYEHWEe, B Ka4yecTBe TeEKyLIero pesynbraTa
NPVHMMaeTCs NpeablayLwmn 3amep. YpeamepHoe yBenuyeHne
3HaYEHUS MPUBOOUT K CHMKEHUIO MOMEX03aLUMLLEHHOCTH,
Ype3MepHOoe YMEHbLUEHWE MPU BbICOKOW CKOPOCTU U3MEHEHUSsI
napameTpa K OTOpacbiBaHMIO KOPPEKTHLIX 3aMepoB.
3HaveHve napameTtpa 0 — oTknoyaeT dunbTpaumio. lMpu
M3MEHEHUN TuNa MOAKMIYaeMoro pgatyvka napameTp
aBTOMaTMyeCKn npuHUMaeT 3HadvyeHuwe paBHoe 0,02 ot
AvanasoHa JaHHOro Tuna gatyvka.

[nanasoH 3HaveHwui: [0,000 ; 9999,0] Mo ymonyaxuio: 0,000
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6.3 CBepeHusi, BBOA 3aBOACKMX HAacTpoek ( EBEa )
Bua Ha HassaHue pexuma HasHa4yeHue pexuma
umMcpoBom
MHAMKATOpE

BEPL.

Bepcus nporpaMmHoOro

obecne4yeHus

Mpun Bxoae knasuwen ENT B 9TOT pexum Ha BEpXHEM
nHamkaTope npnbopa nosiBNsAeTcs HoMep BEPCUM NPOrpaMMHOro
obecneveHuns, ycTaHOBNEHHOro B Npubope Ha 3aBoae -
nsrotosuTene

3ABH.

3aBoACKME HACTPOKUKH

Mpun Bxoae knasmwen ENT B 3TOT pexum Ha BEPXHEM
nHavkaTope npubopa nosaensieTcs murarowee coobueHve: HET
vnu OA.

Mpwn BbIGOpe OA B npubop nepesarpy3aTcs yCTaHOBMNEHHbIE
3aBOJOM-U3rOTOBUTENEM HACTPOWKM Npubopa. ST HACTPOWKM
COOTBETCTBYIOT YKa3aHHbIM B KapTe 3aka3a Ha AaHHbIA npubop.

6.4 WHaukauumsa Tekywmx napameTpoB ( -”-,EP )
Bua Ha HassaHue pexuma HasHauveHue pexuma
uncpposom
MHAMKATOpE

PEAE

TekywiMe COCTOAHUA

Hanpago):
0 - perne pasoMKHYTO;
1 — pene 3aMKHYTO

Mpn Bxoge knaesuwen ENT B 9TOT peXxnm Ha BEPXHEM
peae nHaukaTope npubopa NosBNATCA TEKYLLME COCTOSAHUSA
COOTBETCTBYIOLLMX pene ¢ 1 no 4-oe (Hymepauusi pene crneea

Tekywie cocToHUA

creBa Hanpago):
H - ycraBka He cpaboTana;
C — ycraBka cpabortana

Mpu Bxofae knasuwen ENT B 3TOT pexunm Ha BepXHEM
YyCTABOK nHZMKaTope Npmbopa NosIBNSATCA TEKYLLME COCTOSHUSA
COOTBETCTBYIOLLMX yCTaBok ¢ 1 no 4-yio (Hymepaumnsa ycTaBok

Tekyuwiee cocTosiHue

aHanoroBoro Bbixoga B MA:

Mpn Bxoge knaesuwen ENT B 9TOT peXxnm Ha BEPXHEM
AOHAAOIOBOroO BbIXOAQ MHONKaTope I'IpVI60pa noAsnAeTCd TeKyllee 3Ha4yeHne Toka

Hanpumep, 4.000 — 4 mA nnn 8.500 — 8,5 MA

CH.

Tekyuiee cocTosiHUe
CUTHAAQ YNPABAEHUS

Mpu Bxoge knasuwen ENT B 3TOT pexunm Ha BEpXHEM
nHankaTope npmbopa NosBnseTcs TeKyLee 3Ha4YeHne curHana
ynpasrneHusa B % B ananasoHe ot -100 % o 100 %.

ne

TekyLwee cocTosiHue
NPONOPLUOHAABHOM
COCTaBAsIIOLLLEN

CUFHAAQ YNPABAEHMUSA B Anana3oHe oT -100 % no 100 %.

Mpu Bxofe knasuwen ENT B 3TOT pexum Ha BeEpXHEM
nHOMkaTope nNpmbopa NosBnseTCs TEKyLlee 3HavYeHne
NponopLMoHansHOM CoCTaBnNALWLEen curHana ynpasneHuns B %

u.C.

Tekywiee cocTosiHue
MHTErpPaAbHOM

COCTABASIIOLLLEN
CUFHOAQ YNPABAEHUS AvanasoHe ot -100 % go 100 %.

Mpn Bxoge knaesuwen ENT B 9TOT peXxnm Ha BEPXHEM
nHAMKaTope nNpmbopa NosBnseTCs TeKyLlee 3HavyeHne
WHTEerpanbHOM COCTaBnsAoLWEN curHana ynpasneHus B % B

a.L.

Tekyuwiee cocTosiHUe

COCTABASIIOLLLEN

CUTHAAQ YNPABAEHMUA B Anana3soHe ot -100 % go 100 %.

Mpu Bxoge knasuwen ENT B 3TOT pexunm Ha BepXHEM
AMd)d)epeHLI.MGAbHOﬁ nHgunkaTtope r|p|/|60pa nosaBnNAeTCcA TeKyllee 3Ha4veHne
AnddepeHumnansbHOM CocTaBnsoLLen curHana ynpasneHunst B %
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6.5 Pexum TectupoBaHua ( -"_,'ﬂ-, )

B npu6ope BO3MOXHbI TpU TUMa TECTUPOBaHMS:

Bua Ha
uncpposom
MHAMKATOpPE

HE'L.
LElb
UHd

HassaHune pexuma

Pexxum Tectu POBAHNA OTKAIOYEH

CamonpoBsepka UHTepdencoB RS232/485

Mposepka MHAUKALMK NpUGOPaA

6.6 ABTOMaTunyeckasa HacTpounka NMUL-perynaTtopa

ABTOMaTnyeckasa HacTporika TP101 (AHP) npegHasHavyeHa Ans onpegeneHus napameTpoB CUCTEMBbI
yrnpaBreHus, ncnonb3yembix npubopomM ang paboTbl B AaHHOM KOHTYpe ynpaBreHus.

AsToHacTponka TP101 ocHoBbIBaeTcs Ha onpefeneHun xapaktepuctuk obbekta ynpasrneHus (OY)
nyTemM aHanmsa ero peakuum Ha CTyneH4yatoe M3MeHeHue BenuyuHbl curHana ynpaeneHus. Mpu npoBegeHuu
AHP cnefyeT MuHMMU3UpoBaThb CnyyanHble BHellHWe BosaencTeus Ha OY. Nepen Hayanom cTyneH4aToro
Bo3gencTteusa OY OoMmKeH HaxoauMTbCs B COCTOSIHAM paBHOBecUs, T.e. ynpaenstowasa nepemeHHas (YI1) He
OOIMKHa u3MeHaTbes. Yem ctabunbHee OyaeT 3HayeHue Y[ B HavamnbHbI MOMEHT BPEMEHU, TEM TO4YHEE
6ynet npoussegeHa AHP.

MoaroToBka npubopa Kk nposeaAeHuio AHP
(c ncnonb3oBaHMEM MEHIO NepeHen naHenu npubopa (n.6.2.2) M ¢ NOMOLLbI0 NPorpamMmmbl
KoHdurypatop (n.6.1.6).
Ne CoaepXaHue 3Tand NOAFrOTOBKU
1 MOAKAIOHMTE  MEPBUYHBIM  MPEOOPA30BATEAL U
MCMOAHUTEABHBIM  Mexarn3m  (MM) Kk  npubopy,
CKOHOOUIYPUPOBATL MPEUOOP HA PABOTY C AQHHBIM
AQTYMKOM 1 UM

NosicHeHus

2 30A0Tb AMAMA30H AOMYCTUMbIX 3HQYEHUM CUTHAAC
YNPOBAEHMS.
3 30A0Tb  BEAMYMHY  CTYMEHYATOrO  M3MEHEHMS | AQHHBIM MAPAMETD AOAXKEH OblTb AOCTATOYHO BEAMK, HTOObI

MCKOXKEHMS MHGoOpMALLMKM 00 ynpasagsemom napametpe OY,
BbI3BAHHbIE LLUYMAOMU UIMEPUTEABHOIO TPAKTA, AMCKPOETHbIM
XAPOKTEPOM UIMEPEHUM MAU CAYHOMHBIMU BO3AEMCTBUIMM HA
NEPBUYHbIM MPEOBPA30BATEAL, HA COOHE AEMCTBUTEABHOIO
n3MeHeHus napametpa OY Obian HecyLLLeCTBEeHHbl. CAULLIKOM
OOAbLLIOE 3HOYEHME MAPAMETPA MOXET MPUMBECTM K BblAGYE
HEAOMYCTUMO BOABLLIOTO BO3AENCTBMA HO OY mAM BbixoAy Y1 3a
AOMYCTMMBIM  AMAMA30H. [1pU  MCMOAB3OBAHMM  AQTYMKOB
TEMNEPATYPSbI, BCAEACTBUE AMCKPETHOCTU M3mepeHmn B 0,1 °C,
BEAMYMHA NAPAMETPA AOAXKHA ObiTb TAKOM, H4TOObI M3MEHEHME
TEMMEPATYPbI MO 3ABEPLLUEHMIO NEPEXOAHOTO MPOLLECCA MO
MOAYAKD COCTABMAO He meHee 5 °C. AA9 OGOABLUMHCTBA
OObEKTOB  YMPOBAEHMS  OMTUMOABHOE  3HOYEHME  3TOro
NAPAMETPA COCTABASET MO MOAYAIO (5;60)[%].

CUrHaAQ ynpasaeHms (-100,100)[%].

HACTPOMKA.

4 YCTQHOBUTb B MPMOOPE 3HAYEHUA ITUX TPaHML, a | Ecam OY He aonyckaeT Bbixoad Y[ 30 ONpeAeAEHHbIN
TAKXKE BEAUYMHY CUTHOAC YMPABASHMS B COCTOAHMM | AMAMA30H
Asapwus.

5 YCTOHOBUTL napameTpbl apxmsaumm YI npu AHP: | Ecan 1pebyercs aHOAM3 MNEPEXOAHOM XAPAKTEPUCTMKM HA
NepMUoA  3aMMCK B APXMB;  MMHUMOABHYIO | MOBM.

AAUTEABHOCTb ABTOHACTPOMKM (MAA). B MpOTMBHOM CAy4YaE CAeAYET YCTAHOBUTL MAA paBHbIM 0.

6 YCTQHOBUTb HOYOABHOE 3HAYEHWE MAPAMETPA: AAY | B CAyHOE 3HAYUTEABHOM HEAMHEMHOCTM OOBEKTA YMPABAEHMA
3TOr0 B PEXMME PYYHOTO YNPOBAEHMS YCTAHOBUTL | PEKOMEHAYETCH NMPOWU3BOANTE ABTOHACTPOMKY MPU HAYOABHOM
3Ha4eHune CY mam noroxenme MM (MM tuna M30), | 3HaYeHUM YT, HOXOAALLEMCSH KOK MOXHO BAMXKE K YCTABKE.
obecneymsaioLLLee Tpebyemoe HA4YOAbHOE
3HaYeHKe YT 1 AOKAATLCS €r0 CTABUAM3ALMM.

7 MNepesect NpuboOp B pexumm ABTOMATHHECKAs [IpM 3TOM, B CAyHOE YAQYHOTO 3QMycKa, pexum AHP Oyaet

MHAMLMPOBATHCY MUTAOHWMEM CBETOAMOAA “AH” Ha nepeaHen

naHeAu npmbopa.
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MameHeHne CY Bbi3blBaeT NepexoaHblii npouecc B cucteme — YT cTpemMnuTcsl K HOBOMY CTaBGUIbHOMY
cocTosiHMIo (cocTosiHMio “paBHoBecusi”). Mpubop, oTcnexuBaeT AuHamuky Y1, U1 B MOMEHT OKOHYaHMWS
Nnepexof4Horo npouecca onpeaensieT onTumarnbHble (C TOUKM 3peHUsl BbIGPAHHOTO KpUTEpUs) 3HaYeHust

napameTpos MO-perynsatopa (PP, Ti, Td,t ) n nepexoaut B pexum ABTOMATUHECKOE PEryAUMpOBaHWE
(AP). Mepexon u3 pexuma AHP B pexum asToperynuposaHus (AP) ocylectenseTcs “6esygapHo”, T.e. 6e3
CKa4ykoB YynpasnsoLwero curHana (pucyHok 6.3).

AETOHACTpoHKA TP 101 Ha 00 LEKT YyTIPABNEHKA
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PucyHok 6.3

6.7 Py4yHas HacTtpouka NUL-perynatopa

B cnyyae, ecnv onTumanbHble 3Ha4YeHUs NapameTpoB pPerynsaTopa U3BECTHbl 3apaHee, Norb30oBaTerb
MOXET 3a4aTb UX BPYYHYI C MCMOMb30BaHMEM MEHI0 nepeaHer naHenu npubopa (n.6.2.2) unm ¢ NOMOLLbIO
nporpammbl KoHdurypatop (n.6.1.6).

Mpnbop paboTtaeT ogHoBpemeHHO kak ML v MAOL perynatop. Tun 3akoHa ynpaBneHus onpegensieTcs
TUMNOM MOAKIMIOYEHHOMO UCMONHUTENbHOro mexavmama (MM). Ha MM nosuumoHHoro tuna (Hanpumep, TOHbI)
paccunTbiBaeTcs ckBaxHoCTb WM mmnynecoB unm ypoBeHb TokoBoro curHana no ML sakoHy. Ha UM
WHTerpupytowero Tuna (Hanpumep, 3agsmikkn ¢ MOO B kayecTBe MpvBOAA) BblAAETCA PEenemrHbln curHan,
ONUTENBHOCTL  3aMKHYTOrO  COCTOSIHUS  perie  MponopuMoHanbHa W3MEHEHUIO CcurHana YynpasreHus,
paccuntaHHoro no NN 3akoHy, T.e. ocywectenseTca MO0 perynuposaHue.

Mocne NoAKMoYeEHUs U KOHUIypUpOBaHUS N3MEPUTENBHOIO TpakTa U UCMONHUTENbHBIX MEXAHU3MOB,
cnepyet 3agaTb koadhduumneHTtol NMAO-perynaTopa:

MapameTp EonHuupl [dnanasoH MpumeyaHue
PP - B eauHunuax [-1999; 9999] 3Hauenne PP =0 neponyctumo
nornoca n3mepsaemoro
NpPoNopLMOHansHOCTH napamMeTtpa
Ti - MuH [0,9999] Mpu Ti=0 HakonneHne WHTerpansLHON
BPEMSI MUHTEIPUPOBaHUS COCTaBNSALEN OTKIHYEHO
Td - Cek [0,9999] Mpw Td =0 ancbdepeHumnansHas
Bpems anddepeHUMpoBaHms cocTaBnswLlasi OTKMYeHa
- Cek (0,9999] Mpu kaxpon ycTaHoeke napameTtpa 1d,
NOCTOsIHHasA BpEMeHU t aBTOMaTUMyecku ycTaHaBnvBaeTcs
AvbepeHLMpoBaHNA pasHbiM Td .

MoppobHee o 3HaveHuun koadppuumeHTos MNMNO-perynatopa cm. B pasgenax 6.1.6 1 6.2.2.

B cnyyae ncnonb3oBaHus VM tuna MOO cnegyeT yctaHoBuTb Tpebyemoe HauvanbHoe nonoxeHwe VIM c
NMOMOLLBIO py4HOro ynpaseneHusi. WcxopHoe nonoxeHne MO3O (takoe, npu kotopom Bo3gercteue WM
MUHMMarbHO, HanpuMep, 3akpbiTa 3aABWXKKa) Takke MOXET ObiTb YCTAHOBNEHO C MoMoLlblo pexuma M30
YcTaHoBKa B UCXOAHoe. [lanee Anst nepexoda K aBTOMaTMYECKOMY PEryriMpoBaHuO criegyeT yCTaHOBUTb
pexvMm ABTOMATUYECKOE YNPABAEHHE.
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7 PABOTA C MPUBOPOM
7.1 MeHI0 paboTbl ¢ npubopom

1. Bxoa B rmaBHOE MeHI0 nprubopa ¢ nuueBon naHenu 13 noboro pexuma paboTsl Npubopa
ocyllecTBnsieTcs knasuwen ENT.

2. lMepexoa oT ypoBHSA K ypoBHIO (1, 2, 3, 4) aepeBa HacTpoek knasuwamu ENT (Bnepen) n CAN (Hasapn):

)t [ETy 2

aBHOe MeHio
MEHIo

CAN CAN CAN

3. MNMepemelLeHre N0 MeHI BHYTPU YPOBHSA Knasuwamn V A.

4. lameHeHune pexnma (napameTtpa) unu Belbop ero n3 npeanaraemoro cnucka knasvwamvv V, A, 4, ».

5. 3anomuHaHue HacTporiku knasuwen ENT, otTmeHa — CAN.

6. Hmxe npuBegeHbl MHCTPYKUMM OENCTBUIA Npy BbIbOpe napameTpa U3 cnucka u npyu U3MEHEHUM YUCIIEHHOTO
3HayeHns napameTpa:

3 ENT 4

MopgmeHro Pexum
noaMeHIo

UHcTpyKums 3

Bbi6op napameTpa (Mnv nogpexuma) U3 npegraraemMmoro cnucka

[nsa nameHeHnsa napameTtpa (nogpexuma) HaxaTb knasuwy npubopa ENT , 1
yCTaHOBMEHHbIV B Npubope napameTp (nogpexum) Byaet otobpaxatbcs B
MUraloLemM pexvmMe Ha BepXHEM MHOUKaTope (B 3TO BPEMS Ha HUXXHEM MHOUKaTope
BbICBEYMBAETCH PEXUM, B KOTOPOM HaXOAUTCS NOMb30BaTerb).

B aTOM COCTOSIHUM MHAMKATOPOB NepemMeLLaTbCs No CNUCKY Npeanaraembix
BapvaHToB NapamMeTpa (NoapexmmoB) knaesuwamn V., A.

OcCTaHOBMTBLCS Ha HYXXHOM U ANd ero 3anommuHaHusa Haxkate ENT, nocne aToro Ha
HWXKHEM MHOMKaTOpe NOosBUTCS BbiBpaHHbIV napameTp (nogpexum) . Ytobbl
BblIGpaHHbLIV NapaMeTp He 3anoMuHancs, a octancs NPexHU, yCTaHOBIEHHbIN
paHee napameTp, HaxaTb CAN , 1 npmbop BbINAET B rMaBHY0 BETKY MeHIo 6e3
U3MeHeHNs napameTpa.

WHcTpykuma (313

N3mMeHeHMe YMCNeHHOro 3Ha4YeHUA napameTpa

Ona naMeHeHWs 3Ha4YeHWs HWXKHEro uMHaukatopa HaxaTb ENT , n aT0 3HayeHue
Oynet oTobpaxaTbCA Ha BepxHEeM MWHAMKATope (Ha HWXHEM uWHAMKaTope
BbICBEYMBAETCSH PEXUM, B KOTOPOM HAXOAMTCHA NOMb30BaTeNb).

[octyneH Ons wu3MeHeHMss Muralwmin paspsg B 3HavyeHun. WMameHeHne ero
knasuwamu V¥, A (yMeHbLUEHNE, yBENNYEHNE).

CwmelLeHne «MuraHusa» no paspsgam nHavkatopa knasvwavy <, b
3anoMmuHaHne napameTtpa knasuwen ENT nocne wusMeHeHun Bcex paspsaos.
MNMocne aToro 3aHeceHHoe B namaTb npubopa 3HayeHne OyaeT oTobpaxaTbecsa Ha
HWKHEM MHAmKaTope.

Ona oTMeHbl n3ameHeHusa B paspsgax Haxatb CAN , n npubop BbIMAET B MEHIO,
OCTaBMB 3Ha4YeHWNe NPeXHUM (HEM3MEHEHHbIM).
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PaboTa c npubopom (nocne ero HaCTPOWMKM) 3aKMNOYaETCs B CNeAYOLWMX 4ENCTBUAX:
— BBOA (MNn CMeHa) yCTaBKy;

— NepexoA U3 aBTOMaTUYECKOrO PEXMMa B PYYHOE YNpaBrieHuE;

— Mepexoa U3 PyYHOro yrnpaBieHUs B aBTOMaTUYECKUI PEXUM.

YT106bI 3agaTb YCTaBKy, HYXXHO HaxaTb KHOMKY ENT — nosButca meHio «YIP», HaxaTb ewe pa3 ENT
— nosiButcsA noameHio «P.P.», HaxaTb kHonky «BHW3» — nosisutca nogmeHio «YCT». OT10 n 6yget ycraska.
UTtobbl ee nsaMeHnTb — HaxxaTb ENT, 3aTemM BOCMNONb30BaTLCA MHCTPYKUMEN C npeablaylien cTpaHuubl. Ecnu
N3MeHATb He Hado — HaxaTb CAN.

UTobbl NepenT M3 aBTOMATMYECKOTO pexuma B PYYHOW, HYXXHO HaxaTb kHomky ENT — nossutcs
MeHo «YTP», HaxaTtb ewe pa3 ENT — nossutcs noameHio «P.P.», HaxaTb cHoBa ENT — Hagnucbk «P.P.»
NnepeMecTUTCA Ha HWKHUW WHAOWKATOP, a Ha BEPXHEM MHAMKATOpe 3aMuraeT HasBaHWe TeKyLlero pexuma
paboTtbl. KHonkamu «BBEPX» unu «BHWU3» BbiOpaTh pyvHon pexum «PYY.Y.» npu 3TOM HayHeT muratb
ceetoguop PY. MoarteepauTb BbiOOp, HaxaB ENT. lNpu 3ToM Ha BepxHeM uHAukatope crtaHeT «P.P.», a Ha
HWKHEM — «PYY.Y.». Haxxumast CAN, BbIATK M3 MEHIO, NOCIE BbIXOA4a Ha HKHEM MHAMKATope OyaeT uncno ot
-100 po 100, 4TO COOTBETCTBYET MOLLHOCTM (B MpOLEHTax), BblJAaBaeMOW Ha XOonoAwuSbHUK/HarpeeaTesb.
KHonkn «BINMPABO» u «BJIEBO» nossonstT yBenuumBaTb/yMeHbLIaTb MOLIHOCTb C guckpetom 0,1%, atu
KHONKM paboTaloT B pexume «HaxaTtb/oTnycTutb». KHonkn «BBEPX» u «BHW3» cooTBeTCcTBEHHO
yBenMyYnBaT/yMeHbLIaloT MOLHOCTb C WwaroM 1% korga paboTtaloT B pexumMe «Haxan/oTnycTus», U ¢ Larom
10%, korga paboTaloT B pexumMe «Haxan u gepxy». Yucno Ha mHaukaTope — 370 M OygeT Ta MOLLHOCTb,
KoTopasi OygeT BblgaBaTbCA Ha OOBEKT, MO3TOMY MOMNb30BATbCA PYYHBIM PEXMMOM Hado OCTOPOXHO,
0OCO3HaBasd BO3MOXHble MOCNEACTBUS HEenpaBUMbHOrO YrpaBreHUs MOLHOCTb0. Kpome Toro, Hanuyue
peXxvMa Py4YHOro yrnpaBrneHUs UNMICTPUPYET, YTO 00A3aTENbHO HY)XXHO MCMONb30BaTh MEPbI MO OrPaHUYEHNIO
OOCTyrna NOCTOPOHHMX K NPMOOopPY, MOAKIMIOYEHHOMY K OOBEKTY yNpaBrneHusl, B TOM YMCIE UCMOfb3ys MEXaHN3M
naponen.

UToObl MepenTn 13 pydyHOro pexvMa B aBTOMATUYECKUIN, HYXKHO HaxaTb KHorky ENT — nosButcs
MeHo «YTP», HaxaTtb ewe pa3 ENT — nossutca noameHto «P.P.», HaxaTb cHoBa ENT — Hagnuce «P.P.»
NepeMecTUTCA Ha HWKHUIA MHOWKATOP, @ Ha BEPXHEM MHAMKATOpPE 3aMuraeT HasBaHWE TEeKyLUero pexuma
pabotbl («PYY.Y.»). KHonkamn «BBEPX» nnn «BHW3» Bbibpath pexum «ABT.Y.». MNMogrBepauTb BbIGOP,
HaxxaB ENT. Npun aTOM Ha BepxHeM mHaukaTope cTaHeT «P.P.», a Ha HwkHeM — «ABT.Y.». Haxnmaa CAN,
BbINTU N3 MEHIO.
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8 TEXHUWYECKOE OBCITY>XKMBAHUE

8.1 O6cnyxuaHve npubopa npu 3IKCnayatauum COCTOMT M3 TEXHUYECKoro ocmoTtpa npubopa u ero
METPOSIOrMYECKON NOBEPKN.
8.2 TexHnyecknit OCMOTP NpMBopa NPom3BOANTCS OBCNYXMBAOLMM NepCoHanoMm He pexe 0gHOro pasa
B 6 MecsLEeB 1 BKMNtovaeT B ceb5 BbINOMHEHME CneayoLwmnx onepauui;
- 04YUCTKy Kopryca npubopa oT Mbinu, rpA3m U NOCTOPOHHUX NPEAMETOB;
- NpOoBepKy KayecTBa KpenneHus npubopa K WUty ynpasneHus;
- NpOBepKy KayecTBa NOAKNIOYEHNS BHELLHMX CBA3EN.
OGHapy>KeHHble NPy OCMOTPEe HeaoCTaTku cneayeT HeMeaneHHO YCTPaHATb.
8.3 lNoBepka npmbopa NPon3BOAMTCH METPOSIOrMYECKUMU Cryx6amm noTpedbuTens, akkpeaUuTOBaHHbIMM
Ha nposeeHue Takux onepauni.
MexnoBepouHbli MHTepBan 2 roga. TpeboBaHus K noBepke, MOPSAOK W OCHOBHble 3Tanbl ee
NpoBeAEeHUs ONPeaenaTCs METOANKON NMOBEPKMU.

9 NMOBEPKA
9.1 ycnoBusa " CPEOCTBA NMOBEPKU

9.1.1 lMoBepkKy NpoBOAAT NpY CneayoLmx yCrnoBuax:

- TeMnepaTypa oKpyarolLero sosgyxa, °C (20 £ 5);

- OTHOCUTENbHas BAaXHOCTb BO3ayxa, % ot 30 oo 80;

- aTMochepHoe fasrneHue, klla o1 84 po 106,7;
- HanpsbkeHne nuTaHus, B 220+ 4,4

- yacToTa NTaHMs NepeMeHHOro Toka, My 50+1;

9.1.2 B nomeweHnn He JOMKHO ObiTb MbIKM, AblMa, rasoB, NMapoB W APYrMX arpeccuBHbIX Cpe,
BbI3bIBAOLLUX KOPPO3MIO AeTanen npubopa.
9.1.3 B nomelieHun npoBefeHUs MpPOBEPKM YPOBEHb BUOpaUMM He [OIMKEH NpEBbIWATb HOPM,
YCTaHOBMEHHbIX B CTaHAapTax Unn TEXHUYECKMX YCITOBUAX Ha CpeacTBa NOBEPKM KOHKPETHOMO Tuna.
9.1.4 PekomeHayemble cpencTBa NOBEPKU:
I. TMpwn onpegeneHMn OCHOBHOW MOrpewHocTM npubopa npu pabote C  NEPBUYHLIMM
npeobpasoBaTensmMm ¢ TOKOBbIMW BbIXOAAMMU:
- KannbpaTtop NOCTOSAHHOrO HanpshxkeHust B1-12 unu:
- 6nok nutanus blrN9340/1-36;
— BONMbTMETP YHUBepcanbHbIn B7-34, knacc TouHocTtu 0,02;
- KaTywka obpasuoBasa P331 100 Om, knacc TouHocTtm 0,01;
- MarasuiH conpoTusneHun P33.
II. Tlpn onpegeneHnM OCHOBHOW MOrpeLHOCTU npubopa npu pabote C  TEepMO3MNEKTPUYECKMMM
npeobpasoBarensimu:
- KannbpaTtop NOCTOAHHOIO HanpsbkeHusa B1-12
— MarasuH conpoTuenenni P3026, anana3oH mamMeHeHusi conpoTtusneHus ot 0,01 go 10000 Owm,
knacc TodHoctu 0,01,
lll. Mpn onpeneneHun ocHoBHoOW norpewHocT TP101 npu pabote ¢ TepmonpeobpasoBaTensmu
COMPOTUBMNEHNS:
— marasuH conpoTtuerieHun P3026, gnana3oH naMeHeHusi conpotmereHust oT 0,01 go 10000 Owm,
knacc To4HocTtu 0,01.

9.2 NOAroTOBKA K NMOBEPKE

9.2.1 lMNMepen Ha4YanoM MOBEPKU NOBEPUTENb AOMMKEH U3YYNTb AOKYMEHTaLmnio Ha npubop (pykoBoaCTBO
no aKcnnyaTaumu, opMynsip, METOAMKY NOBEPKMN).

9.2.2 lNepepn nosepkon Npnbop JOmMKeH ObITb BbiAepXaH B YCMNOBUSX, YKkasdaHHbIX B M. 8.1.1, He MeHee
24,

9.2.3 lNoBepsiemblit NpMGOpP 1 cpeacTBa NOBEPKU Nepes BKYEHEM B CETb AOSMKHbI ObiTb 3a3eMIeHbI,
a nocne BKIMOYEHWSA NPOrpeThbl B TeYeHNe 04HOro vaca.

9.3 NPOBEAEHME NMOBEPKU

9.3.1. BHelwHnn ocMoOTp

9.3.1.1 Tpu npoBegeHMM BHELIHErO0 OCMOTPa YCTaHaBfMBaKT COOTBETCTBUE Npubopa TpeboBaHWUsIM
TEXHUYECKOW JOKYMEHTaLUMN B YacTu:

-KOMMJIEKTHOCTM NOCTaBKN U MAapPKUPOBKY;
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-LLefTIOCTHOCTHM Kopnyca npubopa, coeguHuTenen;
-4eTKOCTN n3obpaxkeHns Bcex Haanucewn Ha npubope.
9.3.1.2 3ameyvaHusi N0 BHeELUHEMY OCMOTPY 3aHOCHAT B MPOTOKON NOBepkK, hopMa KOTOpOro npuseaeHa
hanee.
Mpubop, y koToporo BbiBNEHO HecooTBeTcTBME 8.3.1.1, MPU3HAOT HENPUIOAHBIM K NMPUMEHEHMIO U K
AanbHerLwen noBepke He JoNyCcKaloT.

9.3.3 lMpoBepKa aNneKTPpUYeCcKOro ConpoTUBIEHUA U3oNALUN

9.3.3.1 lNpoBepKy anekTpuyeckoro conpoTusneHus nsonsaumm no metoguke NOCT P 51350 nposogdar
npu BbINyCKe U3 npou3BoacTa npubopa. ConpoTUBREHNE U30NSALMN U3MEPSAIOT C MOMOLLLI0 MeraommeTpa
Mexay rpynnamm KOHTakToB uenu 1 v uenu 2, npuBedeHHbIX B Tabnuue 8.1.

ConpoTtuBneHne n3onsuumn gormkHoO 6biTb He MeHee 10 MOmM.

9.3.3.2 Tpubop, y KOTOporo He BbINOMHAeTcA TpeboBaHue 8.3.3.1, MpPU3HAT HENPUrogHbIM K
NPUMEHEHUIO U K JanbHelLwen NnoBepke He JoNyCcKaloT.

9.3.4 [MpoBepKa 3NeKTPNYECKON NPOYHOCTU U30NIALIMN

[MpoBEPKY 3MEKTPUYECKOW MPOYHOCTM M3onauun  npoudBoantb no metoamke [OCT P 51350.
McnblTaTenbHoe HanpshikeHue npuknagbiBaTb MeXay COeAMHEHHbIMW BMECTe KOHTakTamm uenv 1 wu
COeANHEHHbIMM BMECTEe KOHTaKkTamMu uenu 2 ¢ uchblTaTenbHbIM HanpsbkeHnem 1000 B, npuBegeHHbIMU B
Tabnuue 8.1 (cMm. «Llenn, npoBepsieMble Ha NMPOYHOCTb U30MALN»).

Mepen NpoBepKOKM BCe BHELLHME Lienn AOMKHbI OblTb OTCOeAMHEHBI OT NpMbopa, NUTaHne OTCOeaUHEHO
ot cetn 220 B 50 U, ocywecTBNeHO coefuMHEHME KOHTaKTOB uLenu 1 M coeguMHeHMe KOHTaKTOB Lenu 2,
yKka3aHHbIX B Tabnuue 8.1. MMpoBepKy ncnblTaTeNbHbIM HaMpsXKeHWeM NPOBOAUTb Ha YCTaHOBKE MOLLHOCTBHO
He meHee 0,25 kB-A.

lNepemeHHOE McMbITaTeNbHOE HaMpPsPKEHWE yCTaHaBMMBaTb CO CKOPOCTbIO He Bornee 100 B B cekyHAay,
nocTosiHHoe - He bonee 10 B B cekyHAay.

OTHOCKTENBbHAA NOrPELLIHOCTL U3MEPEHNS UCMbITAaTENBHOIO HANPSPKEHUA He AO0MMKHA npeBblwaTh +5 %.

Mpubopbl cuMTalTCA BbIAEPXKABLUMMW MCMbITAHNE, €CNIN 32 BPEMSA UCNbITAHUA He Obino npobos mnm
NOBEPXHOCTHOro paspsga. [losBneHue “"KOPOHbI" WNU WyMa Mnpu UCNbLITAHUM He SABNSETCH MNPU3HaKoOM
HeyooBNEeTBOPUTENbHbIX Pe3ynbTaToB UCMbITaHWUN.

NMPOTOKONT NMOBEPKU
npubopa TP101

Usrotosutens: HIM® «CeHcopuka» 1. EkatepuHbypr
)7L =T 1=

[laTa NBMOTOBIIEHUISE: .cevvviiiiiiiiciee e e e e ee e e e e e ettt e e e e e e e e
171 To)a (o3 (01 I E o] Y 1Y o LR
HomeHknaTypa namepuTernbHbIX KaHanos

CIMIT e, NeNe ...,

2 CpepfcrBa NnoBepku:
3 PesynbTaTbl BHELLIHEro OCMOTPA ...

4 PesynbTaTbl NPOBEPKN 3NIEKTPUYECKOrO CONMPOTUBMEHUSA U3OMALUMM. .. oevvee e eaiineaenaenen

5 PesynbTatbl NPOBEPKN SMNEKTPUYECKON MPOYHOCTM UIOSALUMUN. ... eeee .

6 PesynbTatbl onpegeneHns OCHOBHOW norpewHoctv TP101 npu pabote €  nepBUYHBbIMU
npeobpasoBaTensAMmn C TOKOBLIMU BbIXOAAMM. .........ocueueneenen.n.

7 PesynbTatbl onpegeneHnus OCHOBHOW MOrpeLIHoCcTH TP101 npwu paboTte C nepBUYHbIMU
npeobpasoBaTENAMM C BbIXOAAMM MO HAMPSKEHMED ... ... ..utueuet et eateu e aeeaenaanats e aeeaaneen et e aaeaeneanees

8 PesynbTaTthl onpegeneHvMs OcHoBHOWM norpewHoctn TP101 npu paboTe C TepMO3INEKTPUYECKMU
pToCTolo] o Tk Tol= T b =Y P2 Y 1 PP
9 PesynbTaTthl onpeaeneHnsi oCHOBHoW norpeliHoctu TP101 npu pabote ¢ TepmonpeobpasoBaTensmm
COMPOTUBNEHUS......vevanannnns
MoBeputennb /®.1.0/
MNognucb [ata
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Tabnuua 8.1 - HDOBepKa conpoTmnBneHna n3onaunn n GHeKTpM‘-IeCKOVI NPOYHOCTUN N3ondaumnn

UcnbiTatensHoe | lNpoBepsemble Lenu Homepa KOHTaKTOB NpoBepseMbIX n
HanpsikeHue uenew prmes
Lenb 1 Llenb 2
10B PeneliHble BbIxoabl — RELE1, RELE 2 Ainl, Ain2, Ain3
(nocTosiHHOE) BXOAb! AaTymka
1000 B Lenb nutaHus — 220 B RELE1, RELE 2
(nepemeHHoe) penenHble BbIXoabl Lenu
nposepsi-
IOTCA Ha
NPOYHOCTb
M3onauum

9.3.5 OnpegeneHne MeTPONOrMYECKUX XapaKTePUCTUK

OcHoBHasa norpellHocTe npubopa npu paboTe ¢ nepBUYHbIM NpeobpasoBaTenem onpenenseTcs B
pexuMm namepenus. NpegBapuTtensHo npubop fomkeH ObiTe HacTpoeH B KoHdurypartope B pexnve KaHan
namepeHusa (cm.n.6.1.4 Hactosiwero PJ).

9.3.5.1 OnpegeneHne OCHOBHOM MNOrpewHOCTU npubopa npu pabote C nNepBUYHbIMU
npeobpa3oBaTensiMy ¢ BbIXOAHLIMU CUTHaNamMm cuibl MOCTOSIHHOIO TOKa.

9.3.5.1.1 TlpoBepKy OCHOBHOW MOrpPEeLIHOCTM MpMbopa BbIXOOHbIX CUrHArioB npeobpasoBartenen cC
TOKOBbIMMW BbIXOZ4aMM1 NMPOBOASIT MO CXeMe pucyHka 8.1.

TP101

Gl

(kanubpaTop ToKa)
+ O/ A2
. fo—A,3

PucyHok 8.1 - Cxema noBepku npubopa ¢ TOKOBbIM BXOA0M

9.3.5.1.2 Tllepen nosepkon npubopa HeobxoAMMO mnepenporpaMMmpoBaTb Ha COOTBETCTBYHOLLWIA
AnanasoH BXOOHOro curHana nMcnonb3yemoro gatyuka.

3agaBaeMble 3Ha4YeHUss 06pa3LIOBOro BXOAHOIO cUrHarna Toka npuBedeHsl B Tabnuvue 8.2.

9.3.5.1.3 3HauyeHne ocHoBHoWM abcorntoTHon norpewHocTn (D) Ans Kaxgoro 3Ha4YeHUs M3MEPEHHOTO

BXOZAHOIO CuUrHana paccymTbiBaloT Mo hopmyre: D=Jusm.— Jobp.
rae J obp. — s3HayeHne obpasLOBO KOHTPOSIBHON TOYKU, MA;
J U3M -  uM3MepeHHoe 3HayeHue B KOHTPOSbHOM Touke, MA (oToGpakaeTcsl B MeHio KoHdurypaTopa

Pe3yAbTAT M3MepeHuUs).

9.3.5.1.4 lNocne onpegenexHva abcomnoTHOM MNOrPELLHOCTM N3MEPEHMSA pe3ynbTaTbl 3aHOCAT B Tabnuuy,
dopma KoTopon npuseneHa HUXe:
Ta6bnuua - 3Ha4yeHMsA OCHOBHOWM aGCONOTHOM NOrPeLHOCT Npubopa Nnpu paboTte ¢ NepPBUYHbIM
npeobpa3oBaTesieM C TOKOBbIM BbIXOAOM

3HayeHne OCHOBHOW abCOMTHOM NOrPELLIHOCTY B KOHTPOSbHbIX TOYKax, MA

3HayeHve 06pa3LoBON KOHTPOMbLHOW To4kM (J 06p.)

,MA , MA , MA , MA , MA , MA

9.3.5.1.5 Ecnu ocHoBHasi abcomnTHas MOrpelHoCTb MpPEeBbIAET  MpUBEAEHHY B Tabnuue 8.2, TO
HeobxoOuMMO MPOBECTU MOACTPONMKY MapaMeTpoB KanubpOoBKM LuKanbl uamMepeHus no n.8.3.5.4 HacToswen
METOAMKN, a 3aTeM BbINOSIHUTL NOBTOPHO n.n. 8.3.5.1.1...8.3.5.1.3.

9.3.5.1.6 Ecnun nocne BbinonHeHus n.8.3.5.1.5 ocHoBHasa abcontoTHasa NOrpeLHOCTb NPEBLILWAET  YKa3aHHYH
B Tabnuue 8.2, To npnbop NpM3HAKOT HENPUIOAHLIM K MPUMEHEHWIO U K AarnbHENLENn NoBepke He AOMNyCcKatoT.
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Tabnuua 8.2 - MNpoBepka 0CHOBHOW NOrPeLHOCTM NpeobpasoBaHUsi CUrHaNoB CUMbl MOCTOSIHHOTO TOKa

Twvin Kopg 3HayeHue BXogHoro PacyeTtHoe 3HauyeHne Mpenen gonyckaemon
nepBUYHOrO TVNa gatyunka ob6pa3uoBoro curHana | pesynbrtarta OCHOBHOW abCONTHOW
npeobpasoBaTens B NpoBepsieMbIX npeobpasoBaHus, MA norpewHoctT! D, MA
TouKax , J obp., MA
MM ¢ BbIXOAHBLIM 0,500 0,500 0,025
curHanom 1,000 1,000
0-5MmMA 23 2,000 2,000
3,000 3,000
4,000 4,000
5,000 5,000
MM ¢ BbIXOAHBLIM 2,000 2,000 0,1
cuUrHanom 4,000 4,000
0-20 MA 24 8,000 8,000
12,000 12,000
16,000 16,000
20,000 20,000
Ml ¢ BbIXOAHbLIM 4,500 4,500 0,1
curHanom 25 8,000 8,000
12,000 12,000
4-20 mA 16,000 16,000
20,000 20,000

9.3.5.2 OnpeneneHne OCHOBHOW MNOrpewHOCTM npubopa npu paboTte C NepBUYHLIMU
npeoobpa3soBaTenisiMi ¢ BbIXOAHLIMU CUTHaNamMn HanpsikeHMs NOCTOSIHHOrO TOKa

9.35.21 MpoBepky OCHOBHOW norpeLUuHocTn npeobpasoBaHus BbIXOOHbIX
npeobpasoBaTenen € BbIXOAaMMW MO HANPsPKEHWUIO NPOBOAAT NO CXeMe puUcyHka 8.2.

9.3.5.2.2 [llepen npoBepkow Mpubop HeobGXoOUMO MepenporpaMMmpoBaTb Ha COOTBETCTBYHOLLMMA
AmnanasoH BXOOHbIX CUrHaNoB UCMNOMNb3yeMoro AaTymnka.

3agaBaeMble 3Ha4YeHUss 06pa3LIOBOro BXOAHOIO CUrHarna HanpshxeHus npuesegeHsl B Tabnuuax 8.3, 8.4.

9.3.5.2.3 3HaueHne ocHoBHoW norpewHocTn (D) ANs Kaxgoro 3HaAYeHUs M3MEPEHHOro BbIXOAHOro
CuUrHana paccyuTbiBaoT no opmyne

D= U unsm.— U ob6p.
roe U obp. — 3HauyeHMe o6pa3LoBOi KOHTPOSbHON Touku, B (B);
U n3M - un3MepeHHoe 3HadyeHne nokasaHum npnbopa B KOHTPObHOW Touke, MB (B).
oTobpaxaeTcsa B MeHo KoHdurypatopa Pe3syAbTaT usmepeHus

curHanos

Tabnuua 8.3 - [lpoBepka OCHOBHOW MOrPeLUHOCTN Npeobpa3oBaHnNsl CUTHANOB HaMpPsKeHUSA NOCTOSTHHOIO Toka
B AnanasoHe ot 0 mB go 100 mB

Homep Kop, 3HayeHue PacueTHOE 3HayeHne Mpenen ponyckaemom
npoBepsiemMon TMna BXOAHOIO pesynbTarta abcontoTHOM

TOYKM JaTyuka curHana, mB npeobpasoBaHusi, MB norpewHoctn,= D, mMB

1 26 5,00 5,00 0,500

2 20,00 20,00

3 40,00 40,00

4 60,00 60,00

5 80,00 80,00

6 90,00 90,00

Tabnuua 8.4 — lNpoBepka OCHOBHOWM NOrPEeLLIHOCTN Npeobpa3oBaHnsl CUTHAMOB HaNPSHKeHUs1 MOCTOSHHOIO ToKa
B AnanasoHe ot0 B oo 1 B

Homep Koa tvna 3HaveHue PacueTHoe Mpenen ponyckaemon
NPOBEPAEMOW TOYUKU Aaryvka BXOZHOrO 3Ha4yeHue pesyneTtaTa abCconoTHOM
curHana, mB npeobpasoBaHusi, MB norpewHoctTn + D, MB
1 27 50,00 50,00 5,000
2 200,00 200,00
3 400,00 400,00
4 600,00 600,00
5 800,00 800,00
6 900,00 900,00

9.3.5.2.4 llocne onpegeneHns abCoOMOTHOM MNOrpewwHocTn mnaMmepeHus no n.8.3.5.2.3 pesynbTaThl
3aHoCAT B Tabnuuy, hopma KOTOpOW NpuBeaeHa HNXKE:
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Ta6bnuua - 3Ha4yeHMsA OCHOBHOW NpuUBeAeHHOM NOrpeLwwHOCT Npubéopa npu paboTte ¢ NnepBUYHbIMU
npeo6pa3oBaTensiMy ¢ BbIXOAaMWU NO HaNPSKEHUIO

3HayeHne OCHOBHOWM abCOMTHON NOrpeLlHOCTN B KOHTPOJIbHbLIX TOYKaXx, mB

3HayveHune o0bpasuLoBoV KOHTPONbHON To4ku (U 0bp.)

,MB , MB , MB , MB , MB , MB

9.3.5.2.5 Ecnn ocHoBHas abcontoTHas NOrpeLlHoCTb NpeBbIaeT npuBedeHHyo B Tabnvuax 8.3, 8.4,
TO HeoOXx0QuMO NPOBECTU MOACTPOWKY NapaMeTpoB KanvbpOBKM Lukanbl uamepeHus no n.8.3.5.5, a 3atem
BbIMOMHUTL NOBTOPHO n.n.8.3.5.2.1-8.3.5.2.4.

9.3.5.2.6 Ecnu nocne BbiNnonHeHns n.8.3.5.2.5 ocHoBHasi abcontoTHasi MOrpelHoCTb MpeBblaeT
npvBeAeHHy0 B Tabnuuax 8.3, 8.4, To npnbop Npu3HaKT HENPUIroAHbIM K MPUMEHEHMIO U K AanbHenLen
noBepke He A0MycKatoT.

9.3.5.3 OnpegeneHne OCHOBHOM MOrpPeLHOCTU Npubopa npu pabote ¢ TEPMOINEKTPUYECKUMU
npeo6pasoBarensmm

9.3.53.1 MpoBepky OCHOBHOW NOrpeLLHoCTH npeobpasoBaHuns BbIXOAHbIX curHaros
TepMoanekTpuyecknx npeobpasosatenen (TI1) npoBoaAT MO cxeMe pUCyHKa 8.2 HacTosWwen METOOMKU B
AvanasoHe Temneparyp, sBnswwumcsa paboymm ansa npyubopa.

TP101
G2
ONOK NUTaHuA
BlN9340/1-36, paboTatoLmi B +o———| A2
pexXnume UCTOYHUKA - ——— A3
KannbpoBaHHOIO HanpsKeHUs

PucyHok 8.2 - Cxema noBepku npubopa co cTaHOapTHbIM aHANoOroBbIM BXOAOM MO HaMpsXXeHUIo U
npudopa, paboTaloLero ¢ TepMO3NeKTPUYECKMM npeobpasoBaTerniem

9.3.5.3.2 Tlepen npoBegeHNEM MOBEPKM C NMomoLlbio nporpaMmmbl «KoHduryparop» HeobxogMmo B
meHto Tun KXC ycranosutb 20 °C (cm. n.6.1.4)

9.3.5.3.3 B Tabnuue 8.5 npmBeaeHbl 3HA4YeHUs, 3adaBaeMble MMUTATOPOM BXOAHbLIX CUTrHaroB C
YYETOM 3Ha4YeHUn 3.4.C. cBOB6OAHBIX KoHLoB npu 20 °C no FOCT P 8.585-2001.

9.3.5.3.4 OcHoBHasl NOrPELUHOCTb ONpeaensdeTcs He MeHee, YeM B NATM TOYKax Auana3oHa U3MEHEHUS
BbIXOAHOro curHana.

9.3.5.3.5 OnpegeneHne OCHOBHON NOrpeLLIHOCTN N3MepeHns TemnepaTypbl npyu paboTe ¢ gatunkom TT1
NPOBOASAT B BbIOpaHHbLIX TOYKax AvanasoHa, ukcnpys Ha npubope TP101 pesynbTaThl NOKa3aHWn.

9.3.5.3.6 [MocnepoBatenbHO ycTaHaBnMBasi Ha wumuTatope G2 3HA4YeHUs BXOAHbIX CUrHaNoB B
npoBepsieMbIX TOYKax AnanasoHa, UKCUPYIOT pedynbTaThl NpeobpasoBaHus Ha uHaukatopax TP101 (unu B
meHio KoHdmrypatopa «Pe3ynbTaT u3aMepeHusi»). 3HayeHusi npeobpas3oBaHUs WM PErncTpupyror B
NpOTOKONE NOBEPKN.

9.3.5.3.7 [Inga kaxgon npoBepsieMON TOYKM onpeaensaoT abCcontoTHY NOrpeLHocTb no dopmyrne

Di=Ti -Tpi, (2)
roe i — Homep TOYKU AManasoHa;
Ti — nokasaHue npubopa B i-oM Touke AnanasoHa , °C;
T p i — pacyeTHOe 3Ha4YeHne TeMnepaTypbl B Touke AnanasoHa, °C .
Mony4yeHHble No dopmyne 2 3HayeHusa D i j He JOMmKHbI NMpeBbiwaTh 3HadYeHun A, NpUBEOEHHbIX B

Tabnuue 8.5. PesynbTaTbl 3aHOCAT B Tabnu1uy, dhopma KOTOpoK NpvBeAeHa HIKE:

Ta6bnuua - 3Ha4yeHMsA OCHOBHOW NpUBeAEeHHOMN NOrpewHoCcT npudopa npu padote ¢ Tl unu ¢ TC

3HayeHne OCHOBHOM abCOMTHON MOrpeLlHOCTU B KOHTPOMbHbIX ToYkax, °C

3HayeHne npoepsieMon Touku (T i)

,OC 1°C 10C 10C 10C
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9.3.5.3.8 Ecnn ocHOBHas norpelHoCcTb MNpeBLILIAET 3HadeHue, NpuBedeHHoe B Tabnuue 8.5, TO
HeobXx04MMO MPOBECTU MNOACTPOMKY NapaMeTpoB KanubpoBKM LKanbl mMamepeHus no n.8.3.5.5, a 3artem
BbINOJSTHUTBL NoBTOpHO N.n.8.3.5.3.1-8.3.5.3.8.

Ecnu nocne aToro ocHoBHasi MOrpeLHOCTb NpeBbIaeT AOMNYyCTUMOE 3HavyeHue, TO Npubop MpU3HalT
HENPUrogHbIM K MPMMEHEHMIO U K AanbHENLEN NOBEPKE HE LOMYCKAoT.

9.35.4 OnpegeneHne OCHOBHOM  NOrpewHOCTM npubopa npu  pabote C
Tepmonpeo6pa3soBaTefiiM1 CONMPOTUBIIEHUA

9.3.5.4.1. [MpoBepky  OCHOBHOMN MorpeLuHoCTH npeobpasoBaHus BbIXOAHbIX ~ CUrHarnoB
TepmonpeobpasoBaTenen conpotusneHns (TC) npoBOAAT MO cxeMe pucyHka 8.3 B AnanasoHe Temneparyp,
ABNsWMMcsa paboumm ans npubopa.

TP101
Rx
Ain2
- @ A|n3

PucyHok 8.3 - Cxema noBepku npubopa, paboTaloLiero ¢ TepmonpeobpasoBaTensiMym CONPoOTUBNEHUS

9.3.5.4.2. BxogHom curHan npubopa CHMMAKT C MarasumHa ConpoTUBNEHUA RX, SBMsiOLErocs
nmmTtaTopom TC.

9.3.5.4.3. OcHOBHas MOrpewHoOCcTb onpegensdeTca He MeHee, YeM B NHATM TOYKax AvanasoHa
n3MeHeHus1 BbixogHoro curHana (Ti, °C).

BenuuuHy conpotuenexHus Rx yctaHaBnuveaioT no Tabnuue 8.6. 3HadeHusa T p i cootBeTcTBYIOT TOCT
6651-94, TOCT 6651-78, TOCT 6651-59, HemeLkoMy cTaHaapTy Ha Tepmonapsl DIN 43710.

Tabnuua 8.5 — NpoBepka OCHOBHOW MOrpeLLIHOCTM NpeobpasoBaHnsa curHanos TI1

Twvin YcnoBHoe Pabouunin BHaueHune BxogHoro| PacueTHoe 3HaueHue ([pegen gonyckaemon
Tn obo3Haye- © Anana3soH, °C curHana B pesynbTata OCHOBHOM
Hne HCX = g npoBepseMbIX npeobpa3oBaHus B abcontoTHOM
3 To4ykax, MB NpoBepsiEMbIX TOYKaX, NorpeLIHocTU
S ° +A\°C
¥y J -
1 2 3 4 5 6 7
DIN DIN(L) 30 |oT-200 go +900 -7,650 -150 55
-3,560 -50
9,900 +200
21,110 +400
32,620 +600
41,870 +750
TBP BP(A)-1 31 | ot 0 a0 +2500 1,091 +100 12,50
4,267 +300
9,360 +600
14,304 +900
18,904 +1200
23,065 +1500
26,752 +1800
30,896 +2200
32,610 +2400
BP(A)-2 32 |ot0pm0+1800 1,097 +100 9,0
4,330 +300
9,466 +600
14,455 +900
19,089 +1200
23,274 +1500
25,818 +1700
BP(A)-3 33 |oT1 0 go +1800 1,078 +100 9,0
4,229 +300
9,265 +600
14,170 +900
18,740 +1200
22,865 +1500
25,367 +1700
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1 2 3 4 5 6 7
TP MP(B) 34 | ot 300 go +1800 0,599 +350 7,5
1,795 +600
3,960 +900
4,837 +1000 7,50
6,789 +1200
10,102 +1500
12,436 +1700
Tnmn Mri(s) 35 |or0po+1600 0,533 +100 8,0
2,210 +300
5,126 +600
8,336 +900
11,838 +1200
15,469 +1500
Mr(RrR) 36 |or0po+1600 0,536 +100 8,0
2,290 +300
5,472 +600
9,094 +900
13,117 +1200
17,340 +1500
ITXA XA(K) 37 ot -200 pgo +1300 -4,352 -100 7,5
-2,687 -50
11,411 +300
24,107 +600
36,528 +900 7,5
40,478 +1000
48,040 +1200
TXK XK(L) 38 [oT-200 po +800 -9,121 -150 50
-4,295 -50
+13,270 +200
+30,202 +400
+47,818 +600 5,0
+56,569 +700
TXK XK(E) 39 o1 -200 go +900 -8,471 -150 55
-3,979 -50
+12,229 +200
+27,754 +400
+43,901 +600 55
+55,888 +750
TMK MK(T) 40 | ot -200 po +400 -6,051 -180 3,0
-4,169 -100
-2,609 -50
-0,790 0
+3,489 +100
+8,498 +200
+14,072 +300
TXKK KK(J) 41 oT -200 go +1200 -7,519 -150 7,0
-3,450 -50
+9,760 +200
+20,829 +400
+32,083 +600 7,0
+44,475 +800
+62,773 +1100
THH HH(N) 42 ot -200 oo +1300 -2,932 -100 7,5
-1,794 -50
8,816 +300
20,088 +600
31,846 +900
35,731 +1000
43,321 +1200
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Tabnuua 8.6 - MpoBepka 0CHOBHOW NOrpeLHoCcTM NpeobpasoBaHus curHanos TC

3HayeHne PacueTtHoe OcHoBHas
Tvun TC YcrnoBHoe © Pabounin BXOZHOrO 3HayeHne abcontoTHas
obosHayeHne | © g avana3soH, °C curHana B pesynbTata |MOrpeLHocTb B
HCX :[ Z npoBepsieMbIX | Npeobpa3oBa- | NPOBEPSEMbIX
e o Toukax, OM  |HMSI B NpoBeps- TOYKax,
eMbIX ToYKax, + A°C
°C
1 2 3 |4 5 6 7
TCN 10001 13 | o1 -200 go 400 38,780 - 150 3,0
(Pt” 100) 80,000 -50
119,700 50
177,050 200
231,780 350
oT -200 go 1100 38,780 - 150 6,0
100,000 0
158,230 150
231,780 350
349,120 700
424,170 950
oT -100 po 200 80,000 -50 1,5
100,000 0
119,700 50
139,110 100
158,230 150
50M 14 | ot -200 po 400 19,390 - 150 3,0
(Pt” 50) 40,000 -50
59,850 50
88,525 200
115,890 350
oT -200 no 1100 19,390 -150 6,5
50,000 0
79,115 150
115,890 350
174,560 700
212,085 950
oT -100 po 200 40,000 -50 1,5
50,000 0
59,850 50
69,555 100
79,115 150
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1 2 3 4 5 6 7
TCN 1o0n 17 ot -200 po 400 39,720 - 150 3,0
(Pt 100) 80,310 -50
119,400 50
175,860 200
229,720 350
ot -200 po 850 39,720 - 150 5,0
100,000 0
157,330 150
229,720 350
329,640 650
375,700 800
ot -100 po 200 80,310 -50 15
100,000 0
119,400 50
138,510 100
157,330 150
500 18 oT -200 po 400 19,860 - 150 3,0
(Pt 50) 40,155 -50
59,700 50
87,930 200
114,860 350
ot -200 po 850 19,860 -150 5,0
50,000 0
78,665 150
114,860 350
164,820 650
187,850 800
ot -100 po 200 40,155 -50 15
50,000 0
59,700 50
69,255 100
78,665 150
460 43 ot -200 no 500 17,850 - 150 3,5
(rpagywm- 36,800 -50
poBka 21) 46,000 0
72,780 150
98,340 300
122,700 450
TCM (100M 15 oT -200 po 200 20,580 -180 2,0
(Cn’"100) 56,530 - 100
100,000 0
142,780 100
164,160 150
177,000 180
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1 2 3 4 5 6 7
TCM [50M 16 oT -200 go 200 10,290 -180 2,0
(Cu’ 50) 28,265 -100
50,000 0
71,390 100
82,080 150
88,500 180
100M 21 oT -50 go 200 87,220 -30 1,25
(Cn 100) 100,000 0
121,310 50
142,620 100
163,920 150
176,710 180
50M 22 o1 -50 go 200 43,610 -30 1,25
(Cn 50) 50,000 0
60,655 50
71,310 100
81,960 150
88,355 180
53M 19 oT -50 go 180 43,970 -40 1,0
(rpagywm- 48,480 -20
poBka 23) 53,000 0
64,290 50
75,580 100
86,870 150
TCH 100H 20 oT -60 0o 180 79,100 -40 1,2
89,280 -20
100,000 0
129,170 50
161,720 100
198,680 150

9.3.5.4.4 [Ina kaxgon MpoOBEpPSIEMON TOYKM KaHana onpenensitoT abConioTHYH MNOrpelHocTb Mo
dopmyne 2.

OcHoBHas abcontoTHad MOrpewHoCcTe B JIOOOM NpPOBEPSEMON TOYKE HE [OJPKHA MpeBbIWAaTb
npuBeneHHyto B Tabnunues.6.

9.3.5.4.5 Ecnu ocHoBHaa abconoTHad NOrpewHoCTb MNpeBbILAeT AOMYyCTUMOE 3Ha4vyeHue, TO
Heobx0AMMO NPOBECTU NOACTPOMKY NapaMeTpoB KanubpoBkM LKanbl m3mepeHus no n.8.3.5.5, a 3artem
BbINONMHUTL NOBTOPHO N.M.8.3.5.4.1-8.3.5.4 .4,

Ecnu nocne artoro ocHoBHas abcontoTHas NOrpewHoCTb npeBbillaeT aOonyctuMmoe 3HadeHue, TO
r|p|/|60p NPU3HAKT HENPUTroAHbIM K NMPUMEHEHUIO U K hanbHenwen noBepKe He O0NyCKakT.

9.3.5.5 MoacTpoika napameTPOB KanMOpPOBKU LWKasbl U3MepeHust
MopcTpovika napaMeTpoB KannbpOBKM LKanbl n3amepeHus npubopa BeinonHseTcs B KoHdwurypartope B
MeHI0 «JonoNMHUTENbHO» C Nomollbto «MacTtepa kannépoBku TP101»:

(=Kondwurypatop TP101 {Bepcua 0.11)
©afn | dononHWTenEHo  ToMOLE

@ \49 MacTep Kanubpoetky TP101. .. |
£l e = [

AEpEED NapareTpoE NpHAopE AmHER| CAMOHAC TROMKH l TpeHALI I

MapamMeTpeEl
=23 TP101
|_+jl 1 CeegeHwA o Npubope

Maponb Ans pa6otbl ¢ MacTepoM kanubpoBku: 101 (M3MEHEHWIO 1 pa3rialleHnto He NMOAEXMT).
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9.3.6 OdbopmneHue pe3ynbTaToB NOBEPKU

9.3.6.1 lNonoxutenbHble pesynbTaTbl MOBEPKM 0POPMASIOT CBUAETENBLCTBOM O MOBEPKE U KNeMeHnem
npubopa B MecTax, MpefgHasHaYeHHbIX AONS KIenMeHus, OTTUCKOM KpYIIoro Krenma Ha cypryye (Mnm
macTtuke). MonoxurtenbHble pe3ynbTaTbl NEPBUYHON NOBEPKU OPOPMIIAIOT AONOSTHUTENIbHO 3anuUChbio
B chopmMynsipe ¢ 4aTom NOBEPKU; Npu 3TOM 3anucb YAOCTOBEPSAIOT OTTUCKOM Krenma.

9.3.6.2 [lpn oTpuuaTenbHbiXx pesynbTatax noBepku npubop OGpakylT, O 4Yem Jenaetcs
COOTBETCTBYIOLLAsA 3anncb B hopMynspe, aHHYyNMPYT CBUOETENLCTBO, racaT KMernMo U BblOalT U3BELLEHNE
O HENPUrOAHOCTU C yKa3aHUEM MPUYNH.

10 MAPKWUPOBKA U YMAKOBKA

10.1 MapkupoBKa

Ha kopnyce npubopa HaHeceHa crnegytowas nHpopmauus:

Ha nepegHen NaHenu:

TOBapHbI 3HAK U HAUMEeHOBaHWe NPeAnPUSTUSA-U3roTOBUTENS;
yCroBHoe 0603HaveHne npubopa;

3HaK COOTBETCTBMS CTaHAAPTY Ha CPeaCcTBO M3MEPEHUS;
byHKLMOHarbHbIe HaanucK.

Ha 3agHeWn naHenu:

- TOBapHbI 3HAK N HAUMEHOBaHWE NPEANPUSTUSA-U3rOTOBUTENS;
- ycnoBHoe 0003HayeHne nNpmbopa;

- 3aBOACKON HOMEp;

- TWN pernenHbiX BbIXOO4OB;

- Hanu4ve aHanoroBbIX BbIXOOOB;

- Hanun4yme BCTPOEHHOro UCTOYHMKa 36 B.

- 0003HayeHMs pasbeMOB U KITEMMHbIX KONOAOK OIS BHELLHNX MOAKIHOYEHNNA.

10.2 YnakoBKa

10.2.1 YnakoBka npubopa npounssogutcs no FOCT 9181-74.

10.2.2 Kaxgbli npubop (BMecTe C (opmynspoMm) repmMeTMyHO 3aBapuBaeTcsd B 4Yexon wu3s
NONU3ITUNEHOBON MIEHKN U yNaKkoBbIBAETCS B KOPOOKY M3 kapToHa. [lonyckaeTcs ynakoBka AByX NpubopoB B
O[lHY KapTOHHYIO KOPOOKy.

PykoBoactBo no akcnnyatauum n CD-guckm ¢ npuknagHeim MO yknagpiBaoTCcsi B KOPOOKy, Takke
3aBapeHHble B YeXOor U3 NONUATUIEHOBOW MIEHKU.

10.2.3 [Ons TpaHCNOPTMPOBKN yNakoBaHHbIE NPMOOPLI YKNaAbiBalOTCA B CNIIOWHOW AEPEBSAHHbBIN SLLUK,
BHYTPEHHME CTEHKM KOTOpPOro BbICTNaHbl Oymaron OWTyMHOW, W NpPOKNaAablBalTCA BCTaBkaMu C
aMopTU3UPYIOLLUMU PE3UHOBBLIMU BTYIIKAMMU.

10.2.4 B kaxgblil ALWKK BKNaabIBaeTCA yNnakoBOYHbIN FINCT.

11 XPAHEHUE U TPAHCNOPTUPOBAHUE

Mpnbop JomkeH TpaHCNOPTUPOBaTLCA B TPAHCMNOPTHOWM yNakoBke npu TemnepaType oT MuHyc 25 °C o
+ 55 °C 1 oTHOCMTENbHOW BNaXXHOCTM Bo3ayxa He bonee 95 %. (npu 35 °C).

TpaHcnopTMpoBaHue JoMnycKkaeTcs BCEMW BUAaMU 3aKpbITOrO TpaHcnopTa.

TpaHcnopTMpoBaHMe Ha camoneTtax AOMKHO NPOU3BOAUTBLCA B OTanMMBaeMblX repMeTU3MPOBaHHbIX
oTCeKax.

[MpnbBop AomkeH XpaHUTLCS B yNakoBKe B 3aKPbITbIX CKNaACKNX noMeLleHmsax npy temnepatype ot 0 °C
Ao + 60 °C n oTHocuTenbHOW BnaxHoCTM Bo3gyxa He Bornee 95 % (npu 35 °C). Bo3gyx nomelleHuss He
[OIDKEH coaepXaTb arpeCcCMBHbIX MAapoB M ra3os.
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HanmeHoBaHue O603Ha4veHne Kon-Bo MpumeyaHue
Perynatop TP101 KrJiw.466429.032 1
Popmynsap Kriw.466429.032¢0 1
CD-aunck - 1
¢ npuknagHeim MO
PykoBoacTBo
no aKcnayatauum KrJw.466429.032 PO 1
CTSKHOM KPOHLUTENH 0002 2 [ns kpenneHns
npunbopa B wute
PoseTka DB-9F ¢ KOXyxom 1
BblHocHOM Moaynb PB-2 KrJw.468151.034 Mo 3akasy
norpeburens
Peauctop 50 Om 0,25 B1+0,1 % 5 RH ans
noakntoyeHus
JaTyumka C BbIXOA0M
no TOKY

13 TAPAHTUWHBIE OBA3ATEJIbCTBA

13.1 MNpepnpusTUe-U3roToBMTEND rapaHTUPYeT COOTBETCTBME BbiNyckaeMblx 06pa3LoB Nnpubopa Bcem
TpeboBaHnsm TY Ha peryndarop npu cobnwogeHun noTpebutenem  ycrnoBui  3KcnnyaTauum,
TPaHCNOPTUPOBAHUSA N XpaHEHUs. [apaHTUMHBLIA CPOK (BKIOYas XpaHeHne) - 18 MecsueB CO OHS OTrpy3Ku
npmnbopa.

13.2 lMpeTeH3un K KayecTBy npubopa B nepuog rapaHTUNHbIX 00A3aTenbCTB NPUHUMAIOTCA K
pPacCMOTPEHUIO MpPU  YCINOBUM OTCYTCTBMSI  BHELUHWX MOBPEXOEHMWIN, COXPaAHHOCTM KrewMa U Hanmyimm
dopmynsipa, a Takke akTa peknamauum, CocTaBneHHoro norpebutenem.

13.3 apaHTWIAHBIN CPOK NpoAfieBaeTCA Ha BpeMs nodayn U pacCMOTPEHUS peknamaumm, a Takke Ha
BpeMsi NpOBeAEHNSA rapaHTUNHOIO PEMOHTA.

13.4 PeMmOHT npubOpOB OCYLLIECTBMSET Crneunanu3vpoBaHHas opraHu3auus wunv npeanpusitue-
narotoBuTenb. py HanpaBneHun Ha PEMOHT NpMOOp JOSMKEH ObiTb HAAEXHO ynakoBaH. HagexHyo 3awmTy
obecneynBaeT NepBoHaYasnbHble TPAHCMOPTHAA U MHAMBUAYaNbHAsS YNaKOBKU.

13,5 o Bcem Bompocam kadecTBa W 3Kchnyataumm npubopa obpallaTbCs Ha npeanpusitue-
N3roTOBUTENb:

MoutoBbin agpec: 620026, r. EkatepuHbypr, a/a 784, HIN® «CeHcopuka.
Tenedakc: (8-343) 263-74-24

TenedoH: (8-343) 350-90-31, 365-82-20

E-mail: mail@sensorika.org

http: // www.sensorika.org
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Mpunoxexne A
(cnpaBo4HoE)

CUCTEMbI ABTOMATUYECKOI'O YIPABJIEHUS, OCHOBHBIE TEPMUHbI,
MOHATUA U PEKOMEHOALINN 10 UCI1OJIb3OBAHUIO

B npouecce paboTbl cuctema aBTromatnyeckoro perynuposanus (CAP), cocToswias n3 nporpammMHoro
3apjaTtyuka, perynaropa u o6bekta ynpaBrneHus, CpaBHMBAET TeKylllee 3HaYeHne n3mMepsseMon BenmunHel X ¢
3agaHuem U (ycTaBkom) U yCcTpaHsieT paccornacoBaHue E (HeBasky). Bo3amyuatowime Bo3genctana G Takke
yCTpaHsaoTCs perynaropoM. Hanpumep, npu perynupoBaHuuM TemnepaTypbl B neyu, yctaBkon U sBnaeTtcs
Tpebyemasi TemnepaTtypa BO34yxa, KOHTPONMUPYEMOW BenuMuMHOM X - Tekyllasi TeMmnepartypa, Hessiskon E
ABMNSIETCA WX pasHuua, YnpaBnsAlWen BenUUMHOW Y 4BMSIeTCS MOLWHOCTb Ha TennoHarpeBaTernlbHOM
anemeHTe (TOHe).
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PucyHok A.1 - O606LweHHas cTpykTypHas cxema CAY (CAP)

ycTaBka (MporpaMMHO 3ajaBaemasi BENMUnHa);

KOHTponvpyemasi BenuumHa (CoCcTosiHne o0bekTa);

HeBA3Ka;
yNpaBnsoLWnNA curHan;

- BHellHMe BO3MYLLEeHUA;

0O < m X C

- nporpamMMHbIV 3agaTyuk (B YaCTHOM criyyae onepaTop)

MporpammHbin 3agaTtymk [1 (onepaTop) M3MeEHSIeT YCTaBKM B TeYEHME CYTOK (PeXuM TepMUYecKown
06paboTkn B nevax, JOCBET B Tennuuax, M3MeHeHMe TeMnepaTtypbl NoMelleHus un np.). Ero ncnonb3oBaHue
06bI4HO He npefcTaBnseT ocobol CMOXHOCTM C MO3ULMM HACTPOMKM M aKcnnyaTaumu. Ha TemnepaTypy B
neyn BNUSIIOT TemnepaTypa OKpyXatLlen cpefpbl, OTKpbITasa 3acnoHka, coctosHue TOH m np. Monb3oBartento
Heobxoaumo, 4Tobbl TeMMepaTypa B NMeyvn Kak MOXXHO TOUYHee coBnagana ¢ ycraBkon. OCHOBHOW 3agaven npu
noctpoeHmn CAP sBnsieTcst BbIOOp M Hanagka perynsaropa, agekBaTtHoro oobekTy ynpaenenus. Kpome Toro,
HeobxoouMm noabop COOTBETCTBYIOLWMX M3MEPUTENbHbIX NpeobpasoBaTtenen (gatdmkos). [ns ycnewHoro
pelleHns 3TOM 3adayn B MNEpBY o4vepedb HeoOXOAMMO onpeaenutb AMHaMU4Yeckme CBOMCTBa OObekTa
ynpaBneHus.

OUHAMUYECKUE CBOUCTBA OB BEKTA YIMPABJEHUA

[ns onpepeneHvus gMHaMUYecKMX CBOMCTB OBBbEKTa Ha MpaKTUKe Yalle BCero UCMosb3yrT METOOUKY CHATUS
nepexoaHon XxapaKkTepucTuku, KoTopas nsnaraetcst Huxe.

B HavanbHbIn MOMeHT TpebyeTcs, 4ToObl cMCTEMa Haxoaunack B Nokoe (T.e. KOHTponupyemas BenuuuHa X
(TeMnepatypa B ne4n) u ynpaenstollee Bosgencteue Y (MOWHOCTb Ha TOHE) He U3MeHANUCb, a BHELLHWNE
BO3MYyLLEHMA OTCyTCTBOBanu. Hanpumep, TemnepaTtypa B Me4vu ocTaBarnacb MOCTOSHHOM W 3acrioHka He
OTKpbiBanacb. 3aTeM Ha BXOA MCMOMHUTENbHOrO OpraHa nogjaeTcs CTyneH4yaTtoe BO3AeNCcTBuMe, Hanpumep,
BKIOYaeTCsa HarpeBaTenb (Npy 3TOM OYeHb pedku criydaun, Kkorga Ha obbekT ynpaeneHus nogaetcsa 100 %
MowHocTn). B pesynbTate, coctosiHMe obbekta HauuMHaeT M3MeHATbCHA. XapakTtep M3MeHeHus OOblYHO
crneaylowmnn: Temnepatypa HadMHaeT U3MeHATbCA He cpady nocrie nodayun curHana ynpasneHus (B obuiem

cryyae), 3aTeMm NpoucxoauT pPocT TeMNepaTypsbl, 3aTeM POCT TemnepaTypbl NpekpaLLlaeTcs.
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PucyHok A.2 - [pouecc M3sMeHeHUs1 TeMnepaTypbl HarpeBaeMoro o6bLeKkTa

Beenem obLienpuHaTbie 0603HAYEHUS NapaMeTpOB NOMyYNBLIENCS KPUBOWA:

Xy — ycTtaHoBMBLUeeCs 3HaveHve. MakcumanbHoe 3HayeHue TemnepaTypbl B Neyn, KOTOpoe MOXeT ObITb
OOCTUTHYTO NpY AaHHOW MOLLHOCTU HarpeeaTens;

to — TpaHcnopTHoOe 3ana3abiBaHue. Bpems nocrne BkOYeHWs HarpesaTtens, 3a KoTopoe TemnepaTypa B neyn
OOCTUrHeT 3HadeHus 0,1Xy;

tn — noctosiHHaA BpeMeHu obbekTa. [JoCTaTOYHO TOYHO MOXET ObiTb OMnpedeneHo Kak Bpems, 3a KoTopoe
TemnepaTypa AoCTUrHeT 3HayeHus 0,63Xy MUHyC to;

R — HakmoOH pasroHHOM KpMBOW — MakcumaribHasi CKOPOCTb W3MEHEHWs TemnepaTypbl, MOXeT OblTb
onpegeneHa no opmyne R = Xy/tu.

Mo BMAay nepexogHON XapakTePUCTUKM MOXHO onpedenvTb AMHaAMUYeckue cBomMcTBa obbekTa: Xy, to, tum,
R.

[nga perynatopoB C peneviHbIM BbIXOAOM (3rieKTpomMarHUTHOe perne) Ha obbekT nogaetcda 100 %
MoLHOCTN. B psage cnydaeB anutenbHoe BO3OEWCTBUME TakoW MOLUHOCTM Hegonyctumo. B aTom cnydae
AONycKaeTCsl BbIKMOYEHNe HarpeBaTenbHOro aneMeHTa nocne onpegeneHus to n R. lNMpu 3TOM CKOPOCTb
N3MeHeHNsi TemMmnepaTypbl 4OCTATOYHO TOYHO MOXHO OMnpeaenvTb Nocre AOCTUXEHNUS BENMYMHON X 3HaYeHus
0,3Xy (MakcumanbHO AonmycTuMoK). Toraa CKOpOCTb M3MEHEHMSA TemnepaTtypbl R 1 NOCTOsiHHas BpemeHu tu
onpegenstoTcs no opmyrne: R = DT/Dt; tn = Xy/R.

3HaueHne Xy = Xmax onpegenseTtcs U3 nacnopTHbIX AaHHbLIX 00bEKTa yrpaBnennsa (Hanpumep
MakcuMarnbHasa TeMmnepaTypa nevm).
Mcxoasa n3 cooTHoLLEHUS to/tn oObekTbl AenaTca Ha:
O61bekThbl 6€3 3anasgbiBaHus: to/tn < 0,05.
O6bekTbl ¢ 60MNbLION NHEPLIMOHHOCTLIO U C MarbiM 3anasabiBaHneMm: to/tn< 0,1.
O6bekTbl € CyLeCTBEHHLIM TPAHCMOPTHLIM 3anasgpiBaHnem: to/tn > 0,2.

B ocHoBHOM 06beKkTbl yCTOMYMBLI M 06NadaloT camMoBblpaBHMBaHWEM, T.e. €Cnn nogaTb CTyrneHvaToe
Bo3gencTeme Y MeHblle, 4eM Ymax, TO yCTaHOBMBLUEEeCHA 3HayeHne Xy Oyaet meHbwe Xmax. CyliectBytoT
HeycToM4MBble OObekTbl 6e3  camoBblpaBHMBaHWA. Hanpumep, BEHTUNSATOP € ACMHXPOHHBIM
3NeKTpoABUraTerieM C XEeCTKOW XapakTepUCTUKOW. [pu M3MEHEHUU HanpskeHWs MUTaHus ABuratenb unu
HaxoauTCs B 3aTOPMOXEHHOM COCTOSIHUW, WKW PasroHsieTcs A0 HOMWHamnbHbIX obopoToB. [Ans kaxgoro
oObeKTa ynpaBneHnss HeoOX0OUMO MPUMEHSATb PErynsTopbl C COOTBETCTBYHOLLMM anroputMoM — 3aKOHOM
perynupoBaHnsi. 3TO NO3BOSISIET CYLLECTBEHHO CHU3WUTb NOTepu Mpu (PyHKLMOHMPOBaHUKM obbekTa (pacxon
3Hepruu, notepu npoaykumm u np.). Micxoas u3 COOTHOLWEHMs to/tn, BbiGupaeTcs TOT UMW MHOW Twum
perynatopa. Ha napameTpbl obbekTa 3HauuMTeNnbHOE BMNWSHWE OKasblBaeT B3aVMHOE PacnofioKeHue
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ncnonHuTenbHbIx opraHoB (TAOHa) n nepeuyHoro npeobpasoBatens (aartyvka).

Takum o6pas3oM, ANA KaxQaoro obbekTa ynpaBrieHUs CcyllecTBYeT onpeferieHHbIA 3aKoH
ynpaerneHusi, NoAXOAALWMNA Nyylue OCTalNbHbIX.

BbIXOOHbIE LIEMA PEINYNATOPOB

Mo TMNy BbIXOOHOW BENMWUYUHBI PETYNSATOPbI AENATCA Ha:
perynaTopsl ¢ penenHbiMu Beixogamu (BKIN/BbIKJI1, anektpomarHutHoe pene, T-perynatop);

perynaTtopsl ¢ LUWAM (TBepgoTensHblie pene, I, MW, MO, NMAUAO-perynaTtop);

perynsTopbl C BbIXOAOM MO NOCTOSIHHOMY TOKY MM HanpsikeHuto (BCe TUMbl PerynsTopos).

Mo3numnoHHble T-perynatopsbl

Mo3nLMOoHHbIE perynaTopbl 0b6ecneynBaloT XopoLlee Ka4ecTBO PerynmpoBaHust Anst 06 beKTOB ¢ Marbim
3anasgbiBaHWeM, He TpebyloT HacTPOMKM M NPOCTbl B 3KCNyatauuu. OTU perynatopbl NpUMEHSIOTCS
Haunbornee 4yacTo.

OHu 6bIBaIOT C ABYXMNO3ULMOHHBLIM M TPEXMNO3ULMOHHBLIM 3aKOHOM PEryriMpoBaHus.

[BYXMO3NLMOHHbIE MMET  [OMCKPETHYI BbIXOAHYIO BenuuuMHy Y Tuna BKIL/BbIKM.  (Hanpumep,
BKIOYEHUWE/BbIKINIOYEHWe HarpeBatensl). T-perynstop BKMOYaeT WM BbIKMOYaeT BbIXOAHOe perne B
3aBWCMMOCTU OT TOrO, AOCTUIA UIN HE AOCTUMNA perynupyemasi BefmunHa 3agaHHOro 3HauYeHusl.
TpexnosnumoHHbIe PerynaTopbl UMelT AUCKPETHYIO BbIXOAHYIO BEMUYMHY Y C ABYMSI TOYKaMU NepekmioYeHns
TUNa BKIN/BbLIKI 1 30HOW HEYYBCTBUTENBHOCTU (Hanpumep, PeBepCMBHOE YNpaBrieHne cepBonpuBoaoM).

Onsa onpegeneHns BO3MOXHOCTM MpuMMeHeHus T-perynstopa Heobxogumo 3HaTb WHEPLMOHHOCTb Y
BpeMs TPaHCMOPTHOro 3anasgbiBaHus perynmpyemMoro obbekTa.

Onsa wnx onpeneneHna Ha nNpakTuke 4alle BCero MuCnob3yrT MEeTOAUKY CHATUA nepexop,H0|7|
XapaKTepuUCTUKN, KOTopad nsnaraeTca Huxe.

TpebyeTca, 4TobObI cUCTEMa Haxoaunack B NOKOE, U OTCYTCTBOBAIM BHELLHWE BO3MYLLEHUS.
Ha Bxog McnonHuTenbHOro opraHa nogaeTtcsa CTyrneH4yaToe BosfeicTeue Y, B pesyrnbTaTe Yero CoCTosiHue
o6bekTa NpeacTaBnaeT coGol HeKOTOpbI Npouecc X(t) — NepexodHyl XapaKTePUCTUKY

Mo BuAy 3TOro NepexodHoro npouecca 06beKTbl MOXHO NOAPa3AeNUTb HA HECKONbKO OCHOBHBIX KAaTEropUiA.
1. O6beKTbI C Marnon MHEPLUUOHHOCTLIO 1 6e3 3anasabiBaHns (tn < 5 MUR).
2. OB6BEKTbI C MHEPLMOHHOCTLIO U C MarbiM 3anasgbiBaHuem (to/tn < 0,1).
Ncxops us cooTHoWweHUs to/tn 1 BblbupaeTcs Tun perynsatopa. MNpudeM, T-perynsatop MOXHO NPUMEHSITb,
ecnm to/tn < 0,1.

Utak, npn cooTHoweHun to/tn<0,1 MOXHO MPUMEHSITb MO3ULMOHHBbIE PErynsaTopbl — OHW He TpebyloT
HacTponkn u obecnevmsaloT NpyM 3TOM COOTHOLLEHUWN Marbln YXOA OT 3afaHHON TemnepaTypbl.
HanpvmMep, oHM Ucnonb3yroTca AN perynupoBaHusa Temnepartypbl Bogbl B bakax, B nactepmusaTtopax, Ang
ynpasneHusa Harpesom neuun LLU2XIA-25 xnebos3aBoaa, B cylumnbHbix kamepax XKBK, B cayHax u np.
Hwke B Tabnuue A.1 onucaHbl napameTpbl HEKOTOPbIX OOBLEKTOB, ANs YNpaBMneHWs KOTOPbIMUA MOXHO
NPUMEHSTb T-perynatopsbl.

Ta6bnuua A.1

Ob6bekT to tn MAX 3Hay. X R
MydenbHas nedvb 0,5-5 mMuH. 5-60 MUH. 20000C 1-0,2C/cek
[uncT. KONoHHa 1,5-10 MUH. 50-90 MUH. 1000C 0,1-0,5 C/cek
AsToknas, 3 M3 0,5-1,0 MmuH 50-90 MuH. 1100C 0,1-0,5 Cl/cek
AsToknae 400 aTm. 12-18 mMuH 150-230 MuH 10000C 0,1-0,5 Cl/cek
Mpouss. uex BoAa. oTonn. 5-10 MuH. 50-90 MuH. 300C 0,05-0,1 C/muH

AﬂrOpMTM bl NO3MLUMNOHHOIO perynmpoBaHus

AJ'IFOpI/ITM perynupoBaHna  Onda NO3NLUMNOHHBIX  PerynAatopoB onpeaendeTcd cTaTu4eckom
XapaKTepI/ICTI/IKOIZ perynartopa: 3aBUCUMOCTbIO BbIXOOHOIO CUrHana Y oT BXxogHoro X (CM. PUCYHOK A.3).
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PucyHok A.3 - CTtaTuyeckasi xapakTepucTmka ABYXMNO3ULMOHHOro perynstopa L-tuna

BbixogHas BenvumHa Y paBHa MakcumarnbHOMY BO3AEWCTBUIO (HarpeBaTternb BkIoveH) npu E = X-U<-d,
Y =0 npu E>d, rae d — nopor.
Mpouecc perynupoBaHusa npeacTaBnsieT cobon konebaHve BOKpyr 3agaHusa (cM. pucyHok A.4). YacTtoTa
W amnnuTyga onpegensatoTcsd BenvynHamu to, R, tu, d.
¥

t

PucyHok A.4 - Mpouecchl perynupoBaHus CAP ¢ T-3akoHOM

Ons obbekToB ¢ GONbLIOA WMHEPLMOHHOCTBI tM U C ManbiM 3anasgbiBaHuem to perynvpoBaHue
nponcxoauT C NOCTOSAHHLIMK KonebaHuammn oo 5-15 % ot U.
Yem Gonblwe d, to/tn, R, Tem Gonble amnnutyga konebanui. Yem Gonble to u tu, Tem 6onblue nepuog
KoneodaHun.

BuAbl NO3ULMUOHHBbIX PEryNATOPOB
Mo BMay CTaTMYECKON XapaKTEPUCTUKU OBYXMO3ULMOHHbIE PErynaTopbl MOryT ObiTb B OCHOBHOM
cnegylowmx BugoB (CM. pucyHok A.5).
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PucyHok A.5 - Buabl 4BYXNO3ULIMOHHbIX PErynsiTopoB
Bug a) npumeHseTca Ana BEHTUNALMMK, B XONOAMMbHUKAX U Mp.

Buo 6) 06bl4HO NpUMEHSIETCS B pasnnyHbIX HarpeBaTerbHbIX Npubopax, TepMmolukadax, 6akax u T.n.
Buobl B) 1 I) NpUMeHsIlOTCA OANg CUrHanMsauun Bbixoda CUCTEMbI Ha pabounii pexum. 3Tu perynsaTopsl elle



KMNJw.466429.032P3 Ctp. 69

Ha3bIBalOT KOMMNapaTopamMu.
IMpuMeHsITCA Takke MHOrONO3ULNOHHBIE PETYNIATOPSI.

Tpexno3nUMOHHbIE  PerynsTopbl MNPUMEHSIOTCA Ofs  ynpaBleHuMs CepBOMPMBOAOM, a Takke [Ans

perynmpoBaH1s MUKPOKITMMaTa nogorpeBaTenem u BeHTUNATOPOM (CM. pucyHoK A.6). YeTbipexno3nunoHHbIN

perynatop nNpuMeHaT Ang yrny4deHnsa TOYHOCTU perynnpoBaHung.

v a) T o)

=

PucyHok A.6 - MHOronosuuMnoHHbIe perynatopsbl:
a) TPeXNO3NULIMOHHBbIN PerynaTop; 6) 4eTbipexno3MUNOHHbIA PerynsaTop

Bua sakoHa perynupoBaHusa yoobHo 3agasaTth B BuAe Tabnuubl peLleHuit:

P S1 S Y
1 - 1 1
2 1 1 1
2 2 2 0
3 - 2 0

Tabnuvua peLueHnin CoOCTOUT U3 OOHOMO UIM HECKOSbKUX cTonbuoB P - Homepa obnactu perynmpyemoro
napameTpa X, ctonbua S1 craporo coctoaHus CAP, S HoBoro coctosHua CAP 1 Y — 0gHOro Mnv HeCKOmnbKNx
CTONOLOB BbIXOAHbIX CUTHANOB.

Tak, Hanpumep, T-perynarop Tmna 6) moxeT ObITb 3agaH B Buae Tabnuubl pelleHun Ang
NO3ULMOHHOTO perynsatopa tuna 6).

B aTon Tabnuue: ecnu X<U-d, To P1=1
ecnu U+d >X>U-d, To P1=2
ecnn X>U+d, T0 P1=3

«-» 03HA4aeT, YTO ITO 3HAYEHNE He UrpaeT ponu;
Y1=1 o3HayvaeT BKINIOYEHME pere.

3ameHa HOPMarnbHO-PaA3OMKHYTbIX KOHTaKTOB BbLIXOAHOMO perie  HOpManbHO-3aMKHYTbIMW  NepeBoauT
perynstop Tuna 6) B Tun a). T.e. BbIXxoA4 Y crnegyeT MHBEPTUPOBAThL: B Tabnuue pelleHun «1» 3aMeHuTb Ha
«0» 1 HaobopoT.

Tabnvubl peleHnin MOXHO 3PAPEKTUBHO NPUMEHATE ANA NPOrpamMmMUPOBAHMUS OYEHb CIOXHBIX anropuTMOoB
perynMpoBaHus.

Cnoco6bl yBenMYeHUsi TOYHOCTHU perynupoBaHua T-perynsitopa
Bhblwe 661110 onvMcaHo, 4To NpoLecc perynupoBaHns npeacrasnset cobon konebaHue BOKpYr 3agaHus
(cMm. pucyHok A.4). HacTtoTa 1 amnnuTyada onpefenstoTca BenuumHamm to, R, tu, d.

[ns ynyyweHns npouecca perynmpoBaHus, T.e. Ans yMeHbLUeHUSA OTKIoHeHnn X oT 3agaHusa U
HeobXoAMMO yMeHbLUaTb TpaHCNOPTHOE 3anasabiBaHve t0 U MIHEPLMOHHOCTD ti CMCTEMbI perynnpoBaHus. 3710
MOXHO caenaTb, U3MEHMB KOHCTPYKLMIO 06 bekTa perynmpoBaHns Unn CooTBETCTBYIOLLMM 06pa3om
pa3MecTuB gaTtyvk (Hanpumep, BGnn3n HarpesaTens).

Mpu NpoYMx paBHbIX YCNoOBUsX, YeM BomnbLue Xmax - MakCMMarbHO-BO3MOXHOE 3HayeHne
perynupyeMon Benun4yumHbl, Tem 6onblue konebaHns B NO3ULMOHHBIX perynatopax. To 3HadeHue cnegyet
YCTaHOBUTb MO BO3MOXHOCTUN paBHbIM BEPXHEN rpaHuLe ananasoHa perynmpoBaHus.

OTO OTHOCUTCA M K HWXKHEN rpaHuue avanasoHa. T.e. yCTaHOBMB MOCTOSAHHbIA HarpesaTternb U
NOAKMIYMB NoJorpeBaterb K PerynaTopy, MOXHO CYLLECTBEHHO YNyylnTb xapakrepuctuku CAP.

Ecnun, Tem He meHee, TpebyeTcs LUMPOKMI AManas3oH perynnpoBaHns, MOXHO NPUMEHUTb
YeTbIPEXNO3NLIMOHHBIN PerynaTop, NOAKMYMB K HEMY ABa 3neMeHTa, OOMH U3 KOTOpbIX B ABa pa3a MoLLHee
apyroro. [locToOMHCTBa MUKpOMNpoLLeCCOpPHbIX T-perynsatopoB

K BoCTOMHCTBaM MMKPONPOLECCOPHBIX PErynsaTopoB OTHOCATCS:
- COXpaHeHue yCcTaBOK B UM(POBOM BuAe B 3HeproHesasucumom O3Y (B aHanorosbix perynsTopax
MOACTPOEYHbIE PE3UCTOPbI MEHSAIOT CBOM NapameTpbl B TEYEHUe 3KCnnyataumm, YTo NPUBOAUT K HEHaaeXHON
paborte);
- BHeLUHee ynpasrieHne ycTaBkamu,
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- B OJHOM YCTPOWCTBE MOXHO pearnM3oBaTb HECKOSbKO perynsaTopoB (06bI4HO A0 4-X);
- MOBbILEHNE TOYHOCTU U3MEPEHUS PETYINUPYEMON BEMMYMHBLI B LUMPOKOM AManasoHe 3a cYeT LMdpoBON -
KOPPEKUMN HENUHENHOCTU AaTUUKa;
- umndpoBasi UHAMKaUUS perynmpyemMon BENUYMHbI U yCTaBoK;
- BO3MOXHOCTb 3aJaHusi CIOXHbIX NporpaMM Texmnpolecca, npedycMaTpuBaloLLMX HarpeB, BbIOEPXKKY U
OCTbIBaHWE C 3a4aHHOWM CKOPOCTbLIO, Nepexos OT OAHOW YCTaBKU Ha APYryLo Mo TakMepy;
- Hanuyue MMKpornpoLeccopa No3BonsieT GbICTPO afanTUPOBaTh CEPUIHLIN PEryNsATOP Mo 3akasyumka.

Kpome Toro, MMKpONpOLECCOPHbIE perynaTopbl 06rnaaatoT AONOMHUTENBbHLIMU CEPBUCHBLIMM OYHKLUSIMU
6e3 yBenmyeHust CTOMMOCTU:
— JOKYMEHTMPOBAHMWE U pErucTpaumsi napaMeTpoB Ha NPUHTEPE;
— CBSI3b C KOMMbIOTEPOM C BO3MOXHOCTLIO KOHTPOSS UNN NEpPeHaCcTPONKU PerynsTopa;
— 06beanMHeHNe perynsaTopoB B KOHTPONbHO-U3MEPUTESNbHLIE CUCTEMBI.

CnepyeT OTMETUTb, YTO MO3ULMOHHbLIE PErYNATOPbl 4YacTO MCMOMb3YyT He ANs HenocpeacTBEHHOro
PErynupoBaHns, a Ansi BCMOMOraTenbHbIX HyxAa. Hanpumep, L-perynatop MOXeT 3anpeluaTb BEHTURALUIO
MpU OYEeHb HU3KOW TemmnepaType Ha ynuue UM oTCyTCTBMU LLEHTPANIbHOro OTOMMEHMS.

HepocTtatku T-perynsatopoB

Mo3nUMOHHbIE PerynaTopbl NPaKkTUYECKN HENPUMEHUMbI A CUCTEM C CYLLECTBEHHbIM TPaHCMOPTHLIM
3anasgbiBaHneMm t0>0,2 - tv 1 Ansa ob6bekToB 6e3 camoBblpaBHMBAHUSA, TaK Kak perynvpyemMas BenuyvHa
Aaneko BbIXOAMT 3a Heobxoaumble npenenbsl perynupoBaHus. B aTom cnyvae npuMEHSIOT perynsatopbl C
nponopLUnoHanbHO-uHTerpansHo-andgepeHumnansHbim (MWL) 3akoHOM. 3TU perynatopbl MO3BOMASAT AN
06BEKTOB C BONbLUOW MHEPLMOHHOCTLIO TU 1 ¢ ManbiM 3anasgbiBaHneMm  t0<0,2 - tn obecneunTb xopoluee
KayecTBO perynuposaHusa: E<<1l % ot U, goctaToyHO Maroe BpeMs BbIXOAa Ha PEeXUM U HEBbLICOKYIO
YYBCTBUTENBHOCTb K BO3MYLLEHUSAM.

PEryndaToPbI C LLUIUM

Ha pucyHke A.7 nokasaHa xapakTepucTuka fIMHENHOro perynnpoBaHus.

A

v . “yHRHuIHLE F

52 E=ll%

Pl'lcyHOK A.7 - CtaTn4yeckasn XapakTepucTukKa nponopumoHanbHOro peryndartopa

Ecnu BxogHast E = U-X (HeBsi3ka) 1 BbIXxOAQHAs Benu4yMHa curHana perynatopa Y cBsidaHbl NPOCTbIM
cooTHolweHneM Y=K:(U-X), Takon perynsarop HasblBaeTcs NponopLmoHansHbiM. ECTECTBEHHO, YTO NIMHENHbIV
Yy4YacTOK CTaTUYECKON XapaKTEPUCTUKM HE BECKOHEYEH, OH OrpaHNYeH MakCUMarbHO BO3MOXHbLIM 3HA4YEHUEM
BbIXOOHOW BeNMYMHbLL: Ymax. Hanpumep, npu perynupoBaHum TemnepaTtypbl Bogbl B 6ake: X - Temneparypa
Boabl; U - 3agaHHOe 3HaveHue Tpebyemonm Temnepartypbl; Y - BbIXOQHOW curHan perynsatopa (MOLLHOCTb
HarpeBaTens, BT); Ymax, Hanpumep, 750 BT. Ecnn npn makcMmanbHOM MoOLHOCTM BennyunHa E = 75 °C, o K
=10B7/°C

Mpu o4veHb GonbwomM koaduumeHTe ycuneHms K nponopumoHanbHbIvi perynsatop BblpoxaaeTcs B
MO3VLUMOHHBLIA C HYNEBOW 30HOW HEYyBCTBUTENBbHOCTU. [lpn MeHbwem 3HaveHun K perynupoaHue
npoucxoaunT 6e3 konebaHuit (cM. pucyHok A.8).
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PucyHok A.8 - NMpouecc perynupoBaHus lN-perynaTopom npu cka4ykoobpasHoM U3MEHEHUN
3apaHus ¢ 0 Ao U (pa3roHHasi KpuBas)

OTmMeTUM, YTO 3HaYeHWne perynupyemon BenuunHbl X HUKOrda He AocTurHeT 3aganua U. Obpasyetcs,
Tak HasblBaemasd crtatmyeckas owubka d. [enctBuTenbHO, Npu npubnvkeHuyn TemnepaTtypbl Bodbl X K
3agaHumio U nocTeneHHO YyMeHbllaeTcda nogaBaemMasi MowHoctb Y, T.k. Y=K:(U-X). Ho Tennota,
paccevBaemas B OKpyXaloLlyl cpedy, yBenuumBaeTcsl, U paBHoBecue HacTynuT npu Y = K.d u d He
pocturHet 0, T.k. ecnim d 6yget paBHo 0, To n Y=0 n X=0. Takum obpasom, Ha BbIxoge perynsitopa
yCTaHaBnMBaeTCs HeKkoTopoe 3HadveHve Y=K.d , koTopoe npuBoguT perynupyemyio BenninHy X B COCTOSHUE
OTNu4YHoe oT 3agaHuns. Yem 6onbwe K, Tem meHble d. OgHako npu goctatoyHo 6onbwom K CAP 1 obbekt
MOTYT NepenTh B aBTokonebaHms. AToT npeaenbHbli KO3OULNEHT YCUNEHNST ONPELENSAETCS] COOTHOLLEHMEM
HaKroHa pas3roHHOM KpMBOW R M TpaHCMOPTHLIM 3anasgbiBaHveM to obbekta: Kmax = 2/(R-t0) (CM. pucyHoK
A.8).

B psige cnyyaeB, nNpyv ManoMm TPaHCMOPTHOM 3anasfbiBaHuM, cTaTuyeckas owubka HaxoguTcs B
HeobOxooMMbIX npegenax, Moatomy  [l-perynatopbl Haxo4AaT HEKoTopoe npuMeHeHune. [nsi ycTpaHeHus
cTtaTuyeckon owmnbku d npy OPMMPOBAHMUN BbIXOOHOW BENUYMHBI Y BBOOST MHTErpanbHyl COCTaBMSIOLLYIO
OTKIOHeHus1 oT 3aganunsa: Y = K-(U-X) + In(U-X)/Ti ,
rae Ti - NOCTOAHHAsA NHTErPMPOBaHWS.

Takum obpasom, 4em Bornblue Bpems, B Te4eHMe KOTOPOro BenuymHa X MeHblle 3agaHus, Tem bonblue
MHTErpanbHasa cocTaBnsawLllas, Tem 6onbLie BbIXOQHOW curHan. Perynatop ¢ Takmm 3akoHOM (hOpMUPOBaHMS
BbIXOAHOrO CUrHana HasblBaeTcs NponopuuoHansHO-uHTerpanbsHeiM [-perynsatopom.

B yctaHoBuBLLeMcs pexume (d=0) B MHTerpaTtope coaepxmrtca BenuunHa In/T, koTopas paBHa BbIXOAHOM
MOLLHOCTK, Tpebyemon Ans nonyyeHus Heobxogumon X. Takmm oOpas3oMm uHTerpaTop kak Obl HaxoguT
cTaTuyecknii KoadpdnumeHT nepegadn obbekTa. [Ana 4OCTUXKEHMSA YCTaHOBMBLLETOCS PeXrMMa B UHTerpatope
TpebyeTcss goctatoyHo Gonblee BpeMs. Moatomy [MA-perynsatop MOXHO NMPUMEHSATb B Criyydae, Korda u
BHELLHWE BO34EeNCTBUSA JOCTAaTOMHO MEAMEHHBIE.

B cnyyae peskumx M3MEHEHMIN BHELIHUX U BHYTPEHHMX (PAKTOPOB (HanpuMep, HanunM XOno4HOW BoApbl B Gak
UnNn pesko namenunu 3agadue) MNMN-perynatopy Tpebyetcs Bpems O5is KOMNeHcaumMm 3TUX N3MeHeHNN.

Ina yckopeHus peakumm CAP Ha BHeLLUHME BO3OEWCTBUS U U3MEHEHMS B 3adaHWM B PErynsitop BBOAAT
anddepeHuymnansbHyto coctasnsowyto D(U-X):

Y = K:{(U-X) + In(U-X)/Ti+Td-D(U-X), rge Td - noctosiHHasa anddepeHumnpoBaHus. Yem beicTpee pacTeT
E, tem 6onbwe D(U-X). Peryndatop c Takum 3akoOHOM ynpaBneHus HasbiBaetcsa [1A[-perynatopom.
Mopobpas onst koHkpeTHoro obbekta K ,Ti 1 Td MOXHO onTMMmM3MpoBaTb KavyecTBO paboTbl perynsartopa:
YMEHbLUNTb BPEMS BbIXOAa Ha 3afaHue, CHU3UTb BNUSHUE BHELLIHMX BO3MYLLEHUN, YMEHbLUWUTb OTKNOHEHUE OT
3apaHus. Mpu oyeHb Bonbliom Ti perynaTop o4eHb MeaslIeHHO BbIBOOUT OOBLEKT Ha 3agaHue. MNpu manom Ti
NPOUCXOAMUT NepeperynMpoBaHue, T.e. perynupyemMelin napameTp X npockakuBaeT 3afgaHue (pucyHok A.9), a
3aTeM cxoamuTcs K HeMy. Huxke onucaHbl METOOMKN HACTPOMKM PErynatopos, T.e. pacdeT KOadhdpULNEHTOB B
3aBMCMMOCTM OT OUHaMMUYECKMX CBOMCTB obbekTa. bes HacTponku MNU-perynstop moxeT obnagarb XyAwnm
KayecTBOM paboTbl, 4Yem paxe T-perynatop. [NpuBegem nepenatoyHble yHkumm -, MA- n MAO-
PerynsitopoB, NMPUHSATLIE B TEOPUM aBTOMaTU4ECKOro yrnpaBreHus.

MponopuunoHanbHbin perynsatop — [M1: y = K(u -x), T.e. B 06paTHyt0 CBSI3b 3aBOAUTCS OTKITOHEHME OT
yCTaBKMU. MponopuunoHanbHo-UHTerpaneHbin — MU y = (u-x)( Kp + /pTi) , T.e. B obpaTHyl0 CBS3b
3aBOAUTCA TAKKE MHTErpan oT OTKIOHEHWs], 3TO NO3BONAET M3bexaTb CTaTUYECKON OLLNOKMN.

MponopumnoHanbHo-UHTerpansHo- AuddepeHumansHein — MAA:

y = (ux):( Kp + 1/pTi + p-Td ), T.e. B 0OpaTHyl0 CBsI3b 3aBOAMTCS TaKkKe MNPOM3BOAHASA OTKIOHEHWs!, 3TO
NO3BONSIET YNYULUNTb AUHAMUYECKNE XapaKTePUCTUKM perynartopa.
Bnok cxema MU perynatopa nokasaHa Ha pucyHke A.9.
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PucyHok A.9 - CTtpykTypHas cxema NMUAO-perynatopa

BenuuuHa paccornacoBaHusi E nogBepraetca anddepeHUnpoBaHMio U MHTErpMpoBaHuto. BbixogHas
BennuunHa - Y TAO-perynatopa dopmMupyeTcs CyMMUPOBaHMEM C BeECOBbIMUM  KO3pduumMeHTamm
onddepeHumansHOW, NPONOpLMOHanbHOM W MHTErpanbHOW  cocTasnsawwux. [lo  Hannumo  aTnx
COCTaBMALWNX PErynaTopbl 1 UMEOT cokpalleHHoe HassaHue [, M, ML,

CyuwectBytoT Moamdukaumm MNMNO-perynaropos:

a) NpW HanMuYUM MHTerpaTopa Ha BbIXOAE UMK B UCMONHUTENIbHOM MexaHu3me (Hanpumep, CEPBOMNPUBOL,
3a[BWXKN BOASHOMO  OTOMMEHUS) MAO-perynatop «kak 6bl npesBpawaetcas B [IU-perynatop, a
BblumcnuTensHasa cxema NU-perynsatopa TpebyeTt asonHoro anddepeHUmnpoBaHus;

0) ouddpepeHunanbHas cCoCTaBnALLAsg YacTo BbIYUCNAETCHA TOMbKO No X, 4To AaeT Bonee nnaBHbIN
BbIXOZ Ha PEXMUM Mpu n3MeHeHun 3agaHus U.

HacTtpowka perynatopoB
Mpu npumeHennn MUI- perynaTopoB Ans KaXOoro KOHKpeTHOro obbekta HeobxoanmMo HacTpanBaTb OT
oAHoro Ao Tpex koadpdpuumnenToB. BoamoxHbl CAP ¢ aBTOMaTU3MpOBaHHOW HacTporkoW. [Ons TMnoBbIX
PerynsitopoB M3BECTHbI MPOCTENLUME aHaNUTUYECKME W TabnuuyHble MEeTOAbl HAaCTPOWKM (Hampumep, OBe
meToaukn Limanepa).

HacTtpoWka no peakunm Ha BXOQHOW CKa4yoK
AnropuTm HacTpPOWKM:
1). - Ha Bxog CAP nopgaetcsa HOBOe 3agaHue (yCTaBka) — HarpeBaTeNlb BKMOYAETCA Ha MaKCMManbHYH
MOLLIHOCTb, M NO nepexogHomy npoueccy X(t) onpegensitotes t0, R, tn (cm. pucyHok A.10):

|
; // o
0.Ba 2 H -

GEEH

T
L A T
ATy i Lnoe]

PucyHok A.10 - PasroHHas kpuBas ansi o6bekra ¢ TpaHCMOPTHLIM 3ana3abliBaHUEM:

to - BpeMs TpaHCNOPTHOro 3anasgbliBaHus;

tv - NocTosiHHasA BpeMeHu (BpeMsi CornacoBaHms) onpenenseTcs MHEPLUMOHHOCTLIO 06beKTa;
Xy - yCcTaHOBMBLLEECH 3HAYEHME;

R - HaknoH pa3roHHon kpuBon dX/dt (makc. CkopoCcTb n3mMeHeHus X)

2) - BbIYNCIAKOTCA KOS(b(bI/ILI,I/IeHTbI HaCTpOV’IKVI cornacHo cnegyroouwmm npuMepHbiM COOTHOLUEHUAM:
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ansa M-perynatopa K= 1/R-t0

ana NA-perynatopa K=1/R:t0, Td=0.25-10

ana NA-perynatopa K= 0.8/R-t0, Ti= 3-t0

ansa NMNO-perynatopa K= 1.2/R-t0, Ti=2.t0, Td=0.4-t0.

He 06si3aTenbHO BbIBOAWTL OOBLEKT Ha MakCMMarbHO BO3MOXHYK BenuuumHy X. OgHako, cneayeT MMeTb B
BMAY, YTO CIMLUKOM MarneHbKUIA CKavyok He No3BoMsieT onpeaennTs R ¢ 4OCTaTOYHO BbICOKOM TOYHOCTLHO.

HacTtpoiika no meToay MakcumarnbHOro koadpcpmumeHTa ycuneHms
OTOT cnocob npuvMeHsieTcs, ecnu A0MNycTMM KonebaTenbHbI Mpouecc, Mpu KOTOPOM 3HaYeHwus
perynupyemMoi BenuumHbl 3Ha4YMTENbHO BbIXOAAT 3a npeaensl 3agaHuns U.

K HacTpoike no MeToaoy MakcumanbHoro koadduumeHTa ycuneHus

AnropuTM HaCTPOWMKM:
- onpegenseTcsa npegenbHbin koadduuneHT Kmax ycunenmnss npu kotopom CAP 1 06bekT nepexogdr B
korneGaTenbHbIl pexuM, T.e. 6e3 uHTerpanbHoit 1 auddepeHumansHoit yactn (Td=0, Ti=I'). BHauane K=0,
3aTeM OH yBenuuMBaeTcsd Ao Tex nop, noka CAP n ob6bekT nepexoguT B konebatenbHbin pexum. CAP
cooTBeTCcTBYET cxeMme [1-perynatopa (CM.pucyHok A.8).
- onpegensieTcs nepuog konebaHun tc (cm. pucyHok A.11);
- BblMUCTIAOTCS KO3(PPULMNEHTBI HACTPOMKM COrMacHoO CreayroLwmmMm NPUMeEPHbIM COOTHOLLEHNSIM:
ans M-perynatopa K= 0.5-Kmax
ana MA-perynatopa K= 0.5-Kmax, Td=0.05-tc
ansa MNM-perynatopa K= 0.45-Kmax, Ti= 0.8:tc
ana M0 -perynatopa K= 0.6-Kmax, Ti=0.5-tc, Td=0.12-tc.

* i

PucyHok A.11 - HacTpoiika no npoueccy ABYXNO3ULUOHHOroO perynimpoBaHusi No peneiHoMy 3aKOHy

Ota metToguka yaoOHa, ecnu npumeHsncs T-perynatop, KOTOpbl 3aTteM 3ameHsieTca Ha [U[1-
perynsitop:
- CcucTeMa NepeBOAMTCSH B PEXMM ABYXMNO3WLMOHHOIMO PEryrimpoBaHns MO penervHoMYy 3akoHy (CM. PUCYHOK
A.12);
- onpegensieTcs amnnuTtyga - A u nepmog konedaHuin tc;
- BbIYUCNATCA KO3(PPULMEHTBI HACTPOMKM COMNACcHO CNeayoWmm NpUMepPHbIM COOTHOLLEHUSIM:
ans MN-perynatopa K = 0.45/A
ana MA-perynsatopa K= 0.45/A, Td=0.05-tc
ans MNMn-perynatopa K = 0.4/A, Ti= 0.8-tc
ansa MQ-perynatopa K = 0.55/A, Ti= 0.5-tc, Td=0.12tc.
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PucyHok A.12 - Pexum ABYXMNO3ULMOHHOIO perysiupoBaHusi Mo perieiHOMY 3aKOHY

Ecnv o0ObekT He MeHsieT CTPYKTypy M CBOM napameTpbl, To cuctembl ¢ [MU[O-perynatopamu
obecrneumBaloT HeobxoOMMOE  Ka4YeCcTBO  perynvMpoBaHuMs Mpu  OOMbLUMX BHELIHUX BO3MYLLALWWMX
BO3AEWCTBUSX M NoMexax, To ecTb 6nunskoe k 0 paccornacoaHue E (cm. pucyHok A.13). Kak npaBuno, TO4HO
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corrnacoBaTtb NapameTpbl perynsatopa u obbekTa cpasdy He ygaetcs. Ecnm Ti MeHblie onTMMarnbHOro B ABa
pasa, NMpouecc perynupoBaHus MOXET nepentu B konebartenbHbin pexum. Ecnm Ti cywectBeHHo 6Gonblue
ONTMManbHOro, TO PEerynsTop MeANEeHHO BbIXOAUT Ha HOBbIM pexuM U cnabo pearupyetr Ha ObiCTpble
Bo3MyLleHust - G. Takum obpas3om, kak npaBuio, Heobxoguma OOMNoNHUTENbHAsA nogcTponka. Ha pucyHke
A.13 nokasaHO BNuUAHWE HeonTuUmanbHblX HacTtpoek [MN[-perynaTopoB Ha BUA MepPexoAHON YHKUUK
(peakuuun CAP 1 obbekTa Ha eAMHWYHBIA CKaYoK B 3a4aHnm).
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PucyHok A.13 - K yTouHeHU0 KoacppuLMeHTOB HAaCTPOMNKN

Onsa 6onbwuHcTBa 06BbEkTOB MNU-perynupoBaHue obecneuvmBaeT nyywme nokasatenu yem I m M.
Ons obbekToB € ManbiM TpaHCMOPTHbIM 3ana3gbiBaHveM: to < tw/3 TU[-perynstopbl obecneuymBatoT
YOOBMNETBOPUTENBHOE KayecTBO perynupoBaHusA: [OOCTaTOMHOE Marnoe BpeMs BbIXO4a Ha pexum wu
HEBLICOKYHO YYBCTBUTENBHOCTb K BO3MYLLeHnsaM. OpaHako, gnst o6bekToB ¢ t0>0.5-tn, gaxe MUNL-perynatopsl
He wmoryT obecneunTb [OOCTaTOMHO XOPOLUero KadecTBa perynuposaHus. B kpanHem cryyae MOXHO
npumennts MNUIO-perynsatop ¢ koacpdpuumentom Td=0, HO OnNA TaKMX CHAOXHbIX OOBLEKTOB nyyline
KayeCTBEeHHbIe nokasatenu obecneumsaroTca cMcteMammn asTomatTuyeckoro ynpasnerus (CAY) ¢ mogeneto, 0
KOTOpPbIX NONAET peyb B OAHOM U3 CreayoLmx cTaTen.

ApantuBHsble NMUAO-perynaTopbl

KoadhpmumneHTbl HacTpoek Takoro perynstopa asTomaTMydecku nogdvpaTcst MUKPONPOLLECCOPOM:

- B Mpouecce BbiBOOA COCTOsiHUSI 0ObekTa Ha HoBoe 3ajaHue - U; B 3TOM crnyyae roBopsiT O
CaMOHaCTpPOWKe UM camoonTumMm3sasmu;

- B mpouecce ctabunmsaumm CocTosiHUs oObekTa. ANroputMm aganTtaumy B npouecce crtabunusaumm
3HaYNTENbHO CrOXHEee anroputma caMoonTUMM3auun: MeLarT BO3MYLLaloLLne BO3OENCTBUS.

B psage cnyyaeB apganTtauus no3sBonisieT yryylnUTb XapaKTepUCTUKUM CUCTEMbl aBTOpPErynmpoBaHus.
Hanpvmep, npu wn3MeHeHMM MeOGNUPOBKM MOMELLEHWsi, COCTOSHUS OKOH W Np. ajantauus nossonset
YNYYULWUTb KaYeCTBO PerynnupoBaHus.

AJanTuBHblE CWUCTEMbl B YaCTHOCTM MNO3BONSAKT YNpocTuTb HacTponky CAP, wncnonb3ya pexum
CaMOHacTPOVKN. AMNropuTMbl  CaMOHacTPOWMKU  3KBUBAmNEHTHbl anroputMaMm HacTPOWKW, OMNUCaHHbIM B
npeabiayLien ctaTbe: Mo KPMBOKW pasroHa, no npegenibHoMy YCUMEHUO U No npoueccy T-perynvpoBaHus.

OpHako MOXHO OTMETUTb W HegoCTaTOK MHOrMX afanTuMBHbIX cucteM. B cnyvae oyeHb 6onblumx
BO3MYyLLAIOLWNX BO3AENCTBUA MapaMeTpbl HaCTPOMKM MOIYT «COMTBbCS», U CUCTEMA Ha HEKOTOpPOE BPEMS
MOXET NepenTn B KonebaTenbHbIN PEXMM C 3anpegeribHbIMU 3Ha4YeHnamun X.

B nobom cnyyae, ons yCTaHOBKM U MPUMEHEHUSA Aaxe afanTuMBHBIX cUcTeM TpebyeTcsa xoTa 6bl rpyboe
3aflaHMe HeKOTOpbIX MapameTpoB: 4YacToTa Onpoca, MakCMMarnbHO WU MUHMMArbHO BO3MOXHblE€ 3HAYeHUst
perynMpyeMon Benu4YMHbl X, 30Ha HEeYyBCTBUTENbHOCTU. [nd oObekToB, napamMeTpbl KOTOPbIX B mpoLecce
aKcnnyaTauum nameHsoTca He 6onee, Yyem Ha 10-20 % (Hanpumep, NpUM OAMHAKOBOW 3arpyske CYLUMMbHOrO
Wwkada) PEKOMEHAYIT MNPUMEHATb PErynaTtopbl C MNOCTOSHHbIMKM - KO3dhpmUMEHTaMM  HACTPOWKK. ITO
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O6yCJ'IOBJ'IeHO oonbLuen yCTOVI‘-II/IBOCTbiO 3TUX PErynAaATopoB K BHEWHUM NMoMexam U owmnbkam perynAaTopos.

BbIXOOHbIE LIEMW PErYNATOPOB

34ecb peyb nget 0 TOM, Kakow TUN BbIXOAHbIX curHamnoB - Y , ucnonedyetca B CAP ona ynpasneHus
pabounmun opraHamu.

CyLuecTBylOT cnegyioLLme pasHoBMOHOCTU CUCTEM:

a) C BbIXOAOM MO MOCTOAHHOMY TOKY WU HanpsikeHwuio (HenpepbiBHbIE perynaropbl -
CTaHAapTHbIA Bbixoa 0-5 mA wnu 0-10 B). BuixogHas BenuunHa dopmMupyeTcs aHanoro-undpoBbiv
npeobpasoBatenem (LAIM) n npencraeBnsieT coboM HEU3MEHHYIO BENUYMHY B KaXKAbI MHTEpBan BPEMEHMN.
MpumeHsaeTCa cpaBHUTENbHO PeaKo, B CMCTEMaX, rAe UCMOoNb3ylTCs AOMNONHUTENbHbIE aHaNoOroBble CXeMbl
ONns ynpaerneHuss pabounm opraHom. LA wncnonb3yeTca Takke Ans peructpaumm napametpos CAP
camonucuem. [lpumep: ynpaBneHWe CUCTEMOW C MarHUTHbIM YCUNMTENEM Ha BXO4e, YnpasrieHue
anekTpoABuraTtenieM MOCTOSHHOTO Toka uM T.n. Kpome Toro, Grarogaps aHanoroBoMmy BbIXody, MMeeTcs
BO3MOXXHOCTb COEANHEHUSA MUKPOMPOLLECCOPHbIX M aHASOrOBbIX PEryfiATOPOB B KackagHble N Ap. CXEMbI;

6) ¢ ¢ha3oBbIM ynpaBrAeHUEM NO NEPEeMEHHOMY TOKY (TUPUCTOPHLIE). Takke OTHOCATCS K Krnaccy
HenpepbiBHbIX  perynsitopoB. OHM  OObIMHO  UCMONL3YOTCA  ANst  YNPaBfeHUS  OCBELLEHUEM,
anekTpoABUraTensmMu, ranbBaHWYeckuMn npoueccamu uM ap. K HegoctatkamM MOXHO OTHECTW GOnbLUOWA
YPOBEHb 311. MOMEX;

B) C pefieMHbIM Bbixogom. OHM NpUMeHSTCA Hanboree 4acTo M UCMOMb3YIOT Ha BbIXOAE OAWH UMKn
ABa penerHbix anemeHTa. PenenHbiMu anemMeHTaMm MOryT SBNSITbCA perie, TMPUCTOPbI UMW TPaH3UCTOPHbIE
knoun. OHW MMEIOT OBe UK TpU CTyrneH4YaTble BbIXOAHbIE BENUYMHBI TUMA BKIOYEHO/BBIKIIOYEHO — pene C
HOpMarnbHO Pa3OMKHYTbIMW KOHTaKTaMu WUnu ABYXMO3WULMOHHOE perfie C 30HOW HeYyBCTBUTENbHOCTU (MOXET
ObITb peanu3oBaHo Ha ABYX OObIYHbIX perne).
HecmoTp4a Ha TO, YTO B HUX UCMONb3YKOTCA pene, AaHHble perynatopbl MOryT obecneymBaTtb perynupoBaHue
NPaKTUYECKM HE XYXKe, YEM HEMpepbIBHbIE PErynsaTopbl. ATO OCYLLECTBASAETCHA ANA NHEPLUMOHHBIX OO BEKTOB (C
NOCTOSAHHOW BpeMeHu bonee 1-2 MVH) NPUMEHEHNEM LLUMPOTHO-MMMYNbCHOM Mogynaumn (LUMM). Tpu atom
BbIOMPaETCs LMKIT PerynmpoBaHus, B Te4eHMe KOTOPOro NPONCXoANUT U3MEpPEHUe perynupyemoro napamerpa
N COCTOSIHME perne He MOXEeT MEHATbCS. Yem kopode LMKn, Tem Onumxke perynatop K HenpepbiBHOMY, HO
Gonblue M3HOC pene WM UCMONHUTENBHOrO MexaHuama. OBbIMHO ONTMMYM ONIUTENBHOCTM LMKNa NEXWUT B
npegenax ot to/2 o to/5 — Bpems TpaHCNOPTHOrO 3ana3fbliBaHns oObekTa perynmpoBaHus.

MocnenoBaTenbHOCTb BKIMOYEHUS M BblkodeHuss perne npu WWM-mogynsauumn paccuntbiBaeTcs

MMKPOMNPOLIECCOPOM Tak, YTO B CpedHeM Ha Bbixode perynsitopa Bbiaaetcss Heobxoaumasi MOLLHOCTb.
Hanpumep, ecnu pene BKkNoYaeTcsl Yepe3 pas, TO BbIXOOHAs MOLUHOCTb Y paBHa MOJIOBMHE MaKCMMaribHOM
(cMm. pucyHok A.15).

PucyHok A.15 — LLIUM onsa HenpepbIBHOro peryimpoBaHus

TunnyHonm cdeport MPUMEHEHUS PErynsaTopoB C penerHbIM  BbIXOOOM SBMASKTCA pasfiMyHOro popga
TEpPMOpPErynsTopsl, ynpasrneHne MUKPOKIMMATOM, ynpasreHme HaCOCHOW CTaHLmen u np.

r) ¢ ABYNO3ULMOHHbLIM WS _TPEeXMO3ULMOHHbLIM BbIXOOAOM NO NepeMeHHOMY TOKY (nepekrniyeHue B
MOMEHT nepexoaa HanpshXeHUs NUTaHNUA Yepe3 Homb). OHU SBNSAIOTCA HEKMM CUMOMO30M 6) n B). O6bI4HO
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MCNOMb3YIOT Ha BbIXOAE ONTOTUPUCTOPLI. Takne perynatopbl 061aaalnT HU3KMM YPOBHEM NMOMEX.
HENWHEWHbIE 3BEHbA PEFYNATOPOB

B perynsatopax o6bl4HO NPUMEHSAIOTCA ABa TUMNa 3BEHLEB N UX COYETaHUS:
3BeHbs TnNa «HacbiweHue». MNMpMMeHATCA, Korga Henb3s BblgaBaTb BenuuMHy OGornee 3agaHHOW.
Hanpvmep, npu perynupoBaHum TemnepaTypbl B OMOYHbIX Tennuvuax C BOAAHbIM OTOMMEHWEM Herb3s
CMVLLKOM CUITbHO OTKPbIBaTb BEHTUIb NOA4ayu BoAbl NMPU PE3KOM MOHWXEHUN TemnepaTypbl BO34yxa, Tak Kak
MOXeT He XBaTUTb MOLLHOCTU KOTEMNbHOW, N TeMnepaTypa BOAbl CHU3UTLCS.
3BeHbss — «30Ha HevyyBCTBUTeNbHOCTU». OHM obecrneumBaloT npuM  MamnblX OTKIOHEHUSAX
perynupyoLlero Bo3aencTeusi HecpabaTtbiBaHWe WCMOMHUTENbHBLIX OPraHoB: pere, aneKkTpoaBuraTens wu np.,
9KOHOMSA pecypc YCTPOWCTB.
MukponpoueccopHble perynatopbl OObIMHO MO3BOMSAT MpOrpamMMuMpoBaTb MapamMeTpbl HeMNMHENHbIX
3BEHbEB.
B npuHuMne, HenuHenHble 3BeHbA ABMATCA T-perynatopamu, u BCredcTBue O4eBMOHOrO UX NPUMEHEHNSs
Ha cxemax LUuMKra ctaten He yKkasaHbl.
HanomHum, uto TMALO-perynatopbl MOryT 3GEKTUBHO MPUMEHATBCA NPU COOTHOWEHMK to/Tn < 0.2.
Ecnn TpaHcnopTHoe 3anasgbiBaHvWe CrULLKOM BEMUKO MPUXOAMTCS yMmeHbwaTe K u ysenuuueatb T
perynsTopa, 4tobbl He gonycTuTb Bonblunx KonebaHui BOKPYr 3agaHus. 3710 manoe ycuneHue K npmsognt
K YBENUYEHWI0 BPEeMEeHU BbiXOO4a Ha 3ajaHue W yBenu4MBaeT BMVSHWE BHELIHWX BO3MYLLEHWA, Tak Kak
perynstop CINMWKOM MEeANEHHO Ha HUX pearnpyer.
B aTtom cnyyae npuMeHslOTCA CcuUCTeMbl C MoJenbk obObekTa, KoTopble 06nagalT BO3MOXHOCTHHO
npegyragbiBath Oyayuime u3MeHeHust COCTOsiHUsi obbekta. OHM MoOryT ObiTb aganTUBHBIMU UMK HET U
He3aMeHMMbl AN obbektoB C  GombwyMM  BpeMeHeM  3anasgbiBaHus: B MmacTepusaTopax,
KOpMOMPUroToBUTENSX, HNIOYHBLIX Tennmuax.

MpvBeaemM npMmepbl CAOXHbBIX ANA PEryNMpPOBaHUS 1 yNpaBrieHns OObeKToB:

— ACY TexHomornyeckumy npoueccamu ¢ 60nblMM  TpaHCMOPTHbIM 3anasgbiBaHvem. K Takum
AOCTATOMHO KOMMaKTHbIM cuctemam oTHocAtcs u CAY KopmonpuroToButenewn, nacrepmsaTopoB M APYrux
nogob6HbIX 06bEKTOB. B aTuX cnctemax obbl4HO KOHTpOMMpyeTCcd ogHa, ABe BenuuYMHbI, COAepXKaTCs OAVH,
ABa MWCMNOMHUTENbHbIX OpraHa, HEeCKONbKO aBapWMHbIX OATYMKOB M MeXaHu3MOB. Tak Kak, HeCMOTps Ha
KOHCTPYKTMBHbIE YXMLUPEHUS, TPaHCMOPTHOE 3anasgblBaHue Benuko, npumeHeHune [MN[O-perynaTopos
NPUBOAMUT K NIOXUM AMHAMUYECKMM U TEXHOMOMMYECKUM CBOWCTBaM YCTaHOBKU. Perynupyemble o6bekTbl Ans
AaHHOro knacca npoLeccoB O6bIYHO cofepXaT Tpu K bonee pexuma paboTbl (BKMOYEHME, BbIXOA Ha
PEeXUM, ONTUMM3AUNS MPOM3BOOUTENBHOCTM, BbIKIOYEHME W Np.). B kaxgom u3 pexuMmoB ynpaBsrieHue
NPOM3BOAUTCS MO CrieLunanbHOMY anropuTmy.

Cucrembl ynpaBneHuAa MUKpPpOKInMmaTom

Hanbonee npoctbiMm cpeam atoro  knacca apnsotca  ACY  MUKPOKIMMATOM  XKWMbIX U
o6Lenpon3BoAcTBEHHbIX NoMeLleHnn. B ACY BxogaT nporpammHbii 3agaTymk (OH M3MeHsieT TeMnepartypy B
Te4YeHMe CYTOK M MO KaneHaapl, YemM JOCTMraeTcsl 3KOHOMUSI SHEeprun), KnanaH LeHTpanbHOro OTOMNSeHus,
pe3epBHbI  Kanopudep, BeHTUnaTop. Kak npaBuno, € BeHTUNAUMEN W MpPOrpaMMHbIM  3a4aT4MKOM
CMNOXHOCTEN He BO3HWKaeT, OQHAKo cucTemMa OToMneHus umeet 6onblioe TPaHCMOPTHOE 3anasdblBaHue, U
npumeHeHve MNUO-perynsatopoB NpMBOAUT K CNULLIKOM MeANEeHHOM peakuun CUCTEMbl Ha BO3MyLLaloLLee U
3apjatowee Bosgenctesne. Kpome TOro, npu OTKMKOYEHUUM LEHTPanNbHOrO OTOMMEHUS, PE3KOM CHWXEHUU
TemnepaTypbl yrnmLbl HEO6XOOUMO U3MEHATEL NapamMeTpbl anropuTmMa perynmpoBaHus.

K atum npobnemam B CAY MUKPOKITMMAaTOM >XMBOTHOBOAYECKUX NOMeLLeHWI AobasnstoTcsa gpyrve. Ans
aTOM 3ajaum TpebyeTca Oonee akTMBHAsi BEHTUNSAUWS, MNpPUM 3TOM MPUMEHSIIOTCA KOHOWLMOHEPHI U
3KkoHOMam3epbl. KpoMe Toro, B MTUYHUKaxX TpebyeTcsa KaHan perynupoBaHus BriaxHocTu. B npouecce paboThbl
4YacTo BO3HMKaeT HeobXoAMMOCTb M3MEHSITb KOI(MULMEHTbI HACTPONKM PErynaTopoB. AT e npobnembl
BO3HMKaIOT MpU aBTOMaTU3aLUMM ynpaBrieHns MUKPOKIMMAaTOM oBoLUexpaHunuLl. [lononHutensHasa 3arpyska u
pasrpy3ka U3MEHSIT XapaKTepPUCTUKN XpaHunuwa 1 yxyglwatoT kavecTso pabotel MNUI- perynatopos. Kpome
Toro, Ha paboty CAY okasbiBaeT 60MbLIOE BAUSIHUE COCTOSIHWE U3MEPUTENbHBIX 3IEMEHTOB CUCTEMBI, MX
HaOeXHOCTb.

B Poccum cocpenoToyeHo 6onbLLoe KONMYecTBO Tennumuy, 6r1o4Horo Tvna, rae MCnonb3ylTca MoparnbHO
N u3nYeckn yctapeBLIne CUCTEMbI aBTOMaTUYECKOro yrnpaBreHns TeXHONorm4eckumm npowueccamu. JaHHbIN
Tvn CAY, kak npaBuno, siBNSeTca MHoromepHbiM. cnonb3yloTcs perynsatopbl aHanorosoro tuna ¢ M- n
MAO- 3akoHamMyM perynupoBaHWst U OAHMM KOHTYpPOM perynMpoBaHus. OTuM cucTembl He obecneuvvBaroT
Ka4yeCTBEHHOIo, 9HEPro3KOHOMHOIO YMpPaBfEHUsi TEXHOJOTMYECKMMM MpoLeccamn: OHWM 00nagarT HU3KOW
TOYHOCTBIO NOAdEepPXKaHWUsi TemnepaTypbl, 0COBEHHO NMpPX ObICTPO MEHSALIMXCH BHELHUX BO3gencTeusx. MNpu
yBenmyeHnn koacpdurumeHTa nepegaymn perynsatopa cUcTeMa NepexoauT B HEYCTOMYMBLIN PEXUM paboTbl.
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OCHOBHOW NPUYMHOI HeycToM4MBONM paboTbl SABNAETCA 3anasfdblBaHue B KOHType oborpeBa Tennvubl: Ha
pucyHke A.16a nokasaH MpoOLEecC W3MEeHeHWs TemnepaTtypbl B Tennuue, Mnpu pPe3koM YMeHbLUeHWUU
TemnepaTtypbl KPOBNU U NpuU perynvpoBaHum cuctemort G-200 (MWO-3akoH perynupoBaHus). Kak BugHO 13
pucyHka A.16a MHEPUMOHHOCTb BOASHOMO OTOMNEHUs (MOCTOSIHHAsA BPEMEHU paBHa 35 MUH.) MPUMEPHO B TpU
pa3a npeBbIllaeT COOTBETCTBYIOLLME BEMUYMHBI ANA OXNaxKaeHUs1 KPOBMM BO BPpeMs 0caakoB. TpaHcrnopTHoe
3anasgpiBaHve (T3) B cucteme oTonneHus coctaenaet 30 MUH., @ AN OXMaXAeHUss KPOBMM NPV ocaakax
OTCYTCTBYET.
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PucyHok A.16

Kak BugHO 13 pucyHka A.166, aTo HecooTBeTCTBME He no3sonseT CAY, NoCcTpoeHHoW no Tunosbim MNA-
n MO-cxemam, obecneyntb HeOOXOAMMYK TOYHOCTb MOAAEPXaHUs TemnepaTypbl. JllodT BeHTUNS
ycyryonsiet aty npobnemy. Bc€ aTo npuBOOUT K ANUTENBHOMY WM 3HAYMTENBbHOMY YXOA4y TemnepaTtypbl OT
ONTUMAanbHOro pexnma M K NUWHUM 3aTpaTtaM TenmnoBown 3Heprumn (pucyHok A.166 -Te-MNM ). Mpu nonbiTke
yBenuyenns koaddpuumneHta ycunenus T[MAO-perynatopa (Oons  yCKOpPEHWs perynupoBaHus) cucTema
nepexogut B KonebaTenbHbIn pexum. [NapameTpbl perynstopa yCcTaHOBMEHbI ONTUMarnbHbIMU MO METOoOUKE
LUnrmepa v yTO4YHEHbl 3KcnepumeHTanbHO. [lo KpuBOM TemnepaTtypbl BO3dyxa B Tennuue BWOHO
HeydoBnNeTBOPUTENbHOE KayeCTBO PEerynvpoBaHus — 4YpesBbldaniHO 6Oonblias AnuTenbHOCTb npouecca
YCTaHOBMEHMSA HEOBXOANMOro TemnepaTypHoro pexnma. K Takomy xe onmTernibHOMY OTKITOHEHUIO OT pexuma
BblpalLMBaHUA NPUBOAAT U ApYrne NCTOYHUKN BO3AENCTBMI (MONMB, CONHEYHasa paguauus u T.n.), Tak Kak HeT
B3aMMOCBSI3HOIO perynupoBaHnga TemnepaTtypon n ApyruMmn napameTpamu n npoueccamun. 3TO NpUBOAUT K
YXYOLWEHNIO PEXMMOB BbIPALLMBAHNS, CHDKEHUIO YPOXAMHOCTU M YBEMMWYEHUIO MNOTPEONEHns 3Heprumu.
YnydweHne kayecTBa  YNpaBieHWst  MUKPOKNMMATOM  3HAYUTENbHO  MOBblAeT  3P(EKTUBHOCTb
NPOU3BOACTBA: CHWXAET aHeprosaTpaTbl U YBENUYMBAET YPOXKaANHOCTb.

NTak, MOXHO OTMETUTb [BE MPU4YMHBbI MIIOXOr0 KayecTBa ynpasreHWss nogobHbIMM OObekTamu npu
MOMOLLM TUMOBbLIX PErYNATOPOB:

1. Bonblioe TpaHCNOPTHOE 3anasgbiBaHune to B Lenu ynpaenswoowero Bo3aencTeus. [py COOTHOLEHMM
to/tn > 0.2 TMWUNLO- perynatopbl 06nagatoT HU3KOM TOYHOCTBIO MOAAEPXKAHUSA PEerynupyemMoro napameTrpa,
OCOBEHHO MpU ObICTPO MEHSALWMNXCA BHELWHUX W BHYTPEHHUX BO3MyLLalWmx daktopax. [daxe npwu
ONTUManbHOW HacTpolke HabniopaeTcs 3amedneHHas peakuns Ha CKavyok B 3aJaHuM WM BHELUHee
BO3MyLLlaloLLee Bosaenctame (CM. pucyHok A.146), a npu yBennyeHun koaddpumumeHTa nepegayum perynaropa
cucTema nepexoauT B HeyCTomumuBbln (konebaTtenbHbl) pexxum paboTbl.

2. BnugHve BHYTPEHHMX W BHELUHUX BO3MyuUlawoliMx akTopoB. K 3TUM BHELWHUM U BHYTPEHHUM
dhakTopam OTHOCATCS:

— pe3Koe U3MEHEHUE BHELLUHWUX YCIOBWUW, MPUBOASLLEE K PE3KOMY U3MEHEHUIO COCTOSIHUSI CUCTEMbI —
X(t). Hanpumep, B Tennuuax BbinageHne 0CaakoB NPUBOOUT K 3HAYUTENIbHOMY OXMaXKOEHUIO U YBEMMYEHUIO
TEennonpoBOAHOCTM  KPOBMM Tennuy. [loBblleHWE CONHEYHOW pagvauun MpuBOAMT K HeobXxoaumocTu
3awTopvBaHusa (NS BblpallMBaHMsa LBETOB). B nactepusatopax aTum Bo3myawowmm hakTopoM siBNsSeTcs
ncxogHasi Temnepartypa Cbipbs, @ B KOPMOMPUIOTOBUTENSAX — BNaXHOCTb 3epHa. K aTtomy psagy daktopoB
OTHOCUTCS U NepemMeHHas 3arpyska Cbipbs B PasfmMyHbIX TEXHOMOMMYECKNX npoueccax;

— BKIOYEHME U BbIKMIOYEHNE OONOMHUTENBHbLIX TEXHOMNOIMYEeCKUX npoueccos. Hanpumep, B Tennuuax
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BKITIOYEHME MOMMBa 3HAYMTENBbHO M3MEHSIET KNUMaTUYecKkMe napameTpbl Tennuubl. BknioueHne pgoceeta
NMPMBOAMWT K TAaKOMy e pe3ynbraTy;

— OTKasbl U aBapun obopyaoBaHMsA: OTKasbl MCMOMHUTENBHbLIX OPraHoB (HarpeBaTenu, areKTPoOMOTOpbI,
dopToUkM 1 np.) 1 oTKasbl kKomMnoHeHToB CAY: kommnbtoTepa, 6rnoka nutaHusa un np. K aBapusm oTHocuTtcs,
Hanpumep, HapylleHWe UEenoCTHOCTU KPOBMW B Tennuuax, 4Y4To pes3ko MeHseT napameTpbl obbekTa
perynmpoBaHus;

— OoTKasbl gatumkoB. OTKasbl 4AaTYMKOB BblAeneHbl B OTAENbHYy rpady, T.K. MMEeTCA BO3MOXHOCTb
CaMoaMarHOCTUKM Y MHOTOKpaTHOro pe3epBrpOBaHUSA 3TOW YacTU CUCTEMbI MyTEM NPUMEHEHUS N3BbLITOYHOTO
KONU4ecTBa AaTYMKOB Y MUKPONPOLECCOPHON 06paboTKu.

Cuctema ynpaBneHusi OOIMKHA Yy4MTbIBaTb 3TW PaKTOPbl MpU PErynmpoBaHvu, nNpyv 3TOM OHa OOJSPKHA
ObICTPO pearMpoBaTtb Ha U3MEHEHNsI B CBOEM COCTOSHUW, B COCTOSIHUM OObeKTa U COOTBETCTBEHHO U3MEHSATb
anropuTMbl U MNapaMeTpbl PerynatopoB, a TakkKe BblgaBaTb AMAarHOCTUYECKME CcoobLeHus (curHansbl).
Cnegyet OTMETMTb, YTO M3BECTHbIE anropuTMmbl ajanTaumyM npyv  BO3OENCTBUM ObICTPO  BMAMSAIOLLMX
BO3MyLLAOLWNX (PAKTOPOB HEI(EEKTUBHBI, T.K. OHW TPEOYHT 3HAYUTENBHONO BpPEMEHW HabngeHus |
paccyMTaHbl Ha MeasieHHOe U3MeHeHne napameTpoB obbekTa (mpouecca). Tpebyetcs, Takum obpasoM, Bo-
nepBblX, MPUMEHATb anropuTM perynMpoBaHus € HeobxoAWMbIM KayeCTBOM YMPaBMEHUS B YCMOBUSX
BoNbLIOro  TPaHCMOPTHOro  3anas3gbiBaHWs, BO-BTOPbIX, Y4YWTbiBaTb BO3MmyLlalowune Qakropbl npu
perynupoBaHun 1 B HacTpoike koadcuuneHtos CAP.
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MpunoxeHne B
(obsizaTenbHoe)

BHelwwHMe noaknoveHus K npubopy
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Mpunoxexne I
(obs13aTenbLHOE)

CxeMbl NOJKITIYEHNA [aTYMKOB

a) NOAKIYeHne TeMmonpeobpasoBaTens Ainl
CONPOTUBMEHUI NO 3-X NPOBOAHOW CXeme Ain2
Ain3 |:‘:|
6) noaknoYeHne Tepmonapsbl Ain2 +>
Ain3
B) MOAKIIOYEHNE JaTyMKa C BbIXOAOM MO Ain2
HanpshKeHWo :Lr +
Ain3 )
r) NOAKIMYEHNE AaTymKa C BbIXO4OM MO TOKY ) .
(RH= C2-29B- 49,9 Owm- 0,125 BT1+0,1 % Ain2 +
BXOAMWT B KOMMSIEKT MOCTaBKN) RH |
Ain3 -
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(ob6s3aTenbHoE)
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MoaknroyeHue k MIBM no uHtepdency RS485

TP101 TP101 TP101
3KpaH| LAlA| B |LB 3Kpa|-|| LA]A| B |LB 3KpaH| LAJA | B |LB
R e -t
. 3|(pa|-| LA] A B |LB
- MpeobpasoBaTenb
uHTepdenca
RS485 B RS232
3BM
le: AnB — CUrHanbHble BbIXOAbl;
LAnlLB - Harpy3ou4HbIv pesuctop 120 OM 1 nogTArnBaoLLmne pesmucTopsl;
OkpaH - BbIXOZ ANsl NOAKIMYEHUS 3KPAHNPYIOLLEN ONNeTkn kabens.

B ANWHHBIX NMHKSAX CBA3M, a Tak e Npu paboTe Ha BbICOKMX CKOPOCTAX 0OMeHa ANs ynyylleHus
NMOMeX03aLLMLLEHHOCTU NIMHUM PEKOMEHOYETCA COeAMHUTL Bbixoabl A ¢ LA, Bbixoabl B ¢ LB Ha aByx

Hanboree yaaneHHbIX Apyr oT Apyra npmbopax, o6beanHeHHbIX B 0AHY ceTb. Ha ocTanbHbIX npubopax

KOHTakTbl LA 1 LB HMKyaa He nogknioYaTth!

Pacnanka pazbema RS232/ RS485 ana nogknto4veHusa npubopa TP101 k MIBM:

HasBaHune uenu HasBaHune uenu HasBaHue uenun
Homep Homep Homep
BLIBOMA nocnenosa- BLIBOAA nocnenosa- BbIBOJA nocneaoBaTenbHOro
asbema TenbHoro nopra asbema TenbHoro nopra asbema RS232 RS485

P RS232 |RS485 |P RS232 |RS485 |P

1 4 A (+T) 7 LB

2 RxD 5 | O6wun 8 OKpaH

3 TxD 6 LA 9 B (-T)
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MpunoxeHne XX
(cnpaBo4HoE)

MOHTAXHbIW YEPTEX

LnToBOE ncnonHeHune
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MpunoxeHne XX
(npoporkeHue)

MOHTAXHbIN YEPTEX

McnonHeHue Ha DIN penky
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MpunoxeHne K
(cnpaBo4HoE)

OBO3HAYEHWA MNMPU 3AKA3E NPUBOPA

TP101 | 3 | A100| D100 | AO | MO | K | 10wr |
1 2 3 4 5 6 7 8

1 - O6o3Ha4veHne npmnbopa

2 - CneumanbHble TpeboBaHUA K UCMONHEHMIO (ECMM HET, TO HE 3anonHAeTCcs)
gC) - ONsi noctaBku Ha akcnopT (Kpome cTpaH CHIN);
NA3 - gnsa cuctem NA3 (¢ HapaboTkor 360 yacoB)

3 - XapakTepucTuka NnepBoro penenHoro BbIXogHOro curHana:
D 100 — TpaH3ncTopHasa onTonapa, NocTosiHHbIA Tok 100 MA 250 B;
A 100 — TpaHaucTopHas onTonapa, nepemeHHbIn Tok 100 mA 250 B

4 - XapaKkTepucTuka BTOPOro pefiemHoro BbIXO4HOMo curHana:
D 100 — TpaH3ucTOpHaga ontonapa, NoCTOsiHHbIN Tok 100 mA 250 B;
A 100 — TpaH3ucTOpHasg ontonapa, nepemMeHHbIn Tok 100 mA 250 B

5 - Ananorosbi Beixog (4 — 20) MA:
AO — aHanoroBbI BbIXOL OTCYTCTBYET;
Al — ogmH aHanoroBbIN BbIXOA,
A2 — nBa aHarnorosbiX Bbixoga

6 - Hannuve BCTPOEHHOro UCTOYHMKA NuTaHna 24/36 B.
MO — NCTOYHMK OTCYTCTBYET;
N24 — NCTOYHUK NUTaHUS HanpsXXeHnem 24B
MN36 — NCTOYHWK NUTaHUA HanpsXkXeHnem 368

7 - Tl -nosepka
K — kannbposka (No ymon4yaHuio).

8 - KonnyecTtBo 3aka3biBaeMblx NpMGOPOB AAHHOMO UCMONHEHNS
B komnnekTe ¢ NpuG0pPOM AONONMHUTENILHO MOXET NOCTaBNATbLCS:

BblHOCHOWM penenHbin moayrnb PB-2, paccynTaHHbIM HA KOMMYTaLUMIO NEPEMEHHOIO HanpPsXXeHus
220B 2 A.



