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1 Lenb gokymeHTa

Fmoccapun

AHP — aBTOHacTpounka.

BBY — pexum 6bICTporo Bbixoda Ha yCTaBKy.
MM — ncnonHUTENbHbIN MEXaHU3M.

K3P — knanaH 3anopHo-perynupyloLuin.

DB — yHKLUMOHaMNbHbLIN 6NOK.

1 LUenb ooKymeHTa

HacTtoswee pykoBOACTBO npeacTaBnsier cobon onucaHne 6ubnuotekn CmpOwenPidRegs, koTtopas
COOEPXKNUT pyHKUMOHanNbHble Onokn TMN[-perynstopoB C aBTOHACTpoWkow. Peanusauua 6ubnvoTtekn
HaxoguTca B Linux (bubnuoteka CODESYS npeacTtaBnsieT cobow TOMbKO MHTepdEenc), nodToMy MoXeT
MEHSITbCS B 3aBMCUMOCTM OT BEpCcUM MPOLUMBKM KOHTpornepa. B gaHHOM OOKyMeHTe onucaHa Bepcus
oubnnotekn 3.5.11.1.

BubnvoTteka MoXeT MCnonb3oBaThCs TONbKO B koHTponnepax OBEH, nporpammupyembix B cpeae

Iil | NMPUMEYAHUE
CODESYS V3.5.

i

BubnnoTeka aBnseTca BHewHen (external) n He MOXeT ObITb MCNONb30BaHa B CUMYMALUUW UMK HA

| NMPUMEYAHUE
BMPTYyarnbHOM KOHTpOInepe.



2 OnucaHue 6ubnmnortekn CmpOwenPidRegs
2.1 YcrtaHoBKa 6Mbnunoteku

Bubnmoteka CmpOwenPidRegs p[ocTynHa Ha canTe KoMMaHuu OBEH B pasgene CODESYS
V3/Brbnuoteku.
Ons yctaHoBkn 6ubnuotekn B CODESYS B MeHio UHCTpyMeHThI crnefyeT BbiOpaTbh NyHKT Penosutopumn

6ubnunoTek, nocrne 4yero HaxaTtb YCTaHOBUTb U ykasaTb NyTb K dpaniny 6ubnmoteku:
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PucyHok 2.1 — YctaHoBKka 6ubnuotekn CmpOwenPidRegs
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2 Onwucanue 6nbnmotekn CmpOwenPidRegs

2.2 [o6aBneHue 6M6nnotekn B npoekt CODESYS

Ons pobaBneHns 6ubnuotekn CmpOwenPidRegs B npoekt CODESYS B MeHepxepe 6ubnuoTtek cnegyet
HaxxaTb kHoMKy [Jo6aBUTb GMGNMOTEKY, B NOSBMBLUEMCSI CnMCke BblibpaTb 6Mbnnoteky CmpOwenPidRegs
n HaxaTb OK.

i} Menemuep bubnvorex x

5 fo6asuts 6ubnnoteky < Yaanute BuBauotexy | Ceolictsa 15 Jetann | 5] Maejicxongeps mPenoamTopmi BuBanoTer

JonocAHNTENEHOE MMA HeficTeyrowan sepcua

are Solutions GmbH)

_35_LICENSE 1.50

0 (35 - Smart Software Solutions GmbH) BPLog

CAA Memary A Memory, 3.5.11.0 (CAA Technical Workgroup) MEM 3.5.11.0
£ IoDrvEthernet = I08gvEthernet, 3 0 (35 - Smart Software Solutions. GmiH) JoDoyEihemet SudellO
22 IoStandard = IoStanda em) BuBianoTexa
+ OwenStorage, 3.5.11, duction assodation OWEN)
& Screen, 3.5 BEeaTE CTPOKY ANA NOAHOTEKCTOEOTO NOMCKE BO BCEX BHBANOTEKEX. .
Standard64 = Standardg4, 3.5.11.0 (System) EnfeTera Koumaes i
o3 System_VisuElem3DPath = VisuElem3DPaN3 vs CmpNameServiceClentlec System
© Sy ElemCamDisplayer = VisuElemCal ayer, 3.5. CmpOPCUAProvider AlarmCenfiguration System
o8 System VisuFlemMeter = VisuFlemMeter. 3.5, 10 WSvstem) CmpOPCUAServer System i
e -@|CmpOwenPidRegs | Production association OWEN i
\ CmpOwenPrintScreen Production assodation OWEN
CmpP 200 35 - Smart Software Solutions GmbH
CmpPLCHandler 35 - Smart Software Solutions GmbH
CmpPlcShell 35 - Smart Software Solutions GmbH
CmpRouter System
CmpSchedule System
CmpSercos3Master 35 - Smart Software Solutions GmbH
CmpSettings System
CmpSIL2 System
CmpSoftingProfibus System
CmpSry System
CmpSupervisar System
| CmpSysEthernet 35 - Smart Software Sallim'ons GmbH o4
] (] ’
\

PucyHok 2.2 — lobaBneHune 6ubnuotekm CmpOwenPidRegs

Mocne pobaBneHns 6MbnmMoTeka nosiBUTCA B cnvcke MeHemkepa 6ubnunoTek:
fif Menenmep GubamoTex X

4 foBasnte BuBanoteky 3 Yaanuts BuBavotexy | Z5 Ceoiictea 72 Jetann +4 Monwimateca nepesarpysuts Bubanotexy | 5] Maelicongepsr m Penosutopuii Gutnnotex

Mma JononHuTensHoe uma JeiicTeytowan sepoun
B 35License = 35License, 3.5.11.50 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.11.50
£ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
CAA Memory = CAA Memory, 3.5.11.0 (CAA Technical Workgroup) MEM 3.5.11.0
3 IoDrvEthernet = IoDrvEthernet, 3.5.11.0 (35 - Smart Software Solutions GmbH) IoDrvEthernet 5

£ IoStandard = IoStandard, 3.5.10.0 (System) IoStandard
+ |OwenPidRegs = CmpOwenPidRegs, 3.5.11.1 (Production assodation OWEN) QPR

5. o
£ Owen5Storage, 3.5.11.30 (Production assodation OWEN) OwenStorage 3.5.11.30
BE Screen, 3.5.11.30 (Production assodation OWEN) Screen 3.5.11.30

=-13) CmpOwenPidRegs, 3.5. 11. 1 {Production assocation OWEN)
+.12) Additional
+-12) Enums
+.[20) Get/Set APID
-2 Images
-2 Regulators

PucyHok 2.3 — Cnucok 6MbnuoTtek npoekra

NMPUMEYAHUE

Mpun obparyeHnm k ®b bnbnuoTtekun cnenyet nepea ux HasBaHUeM ykasbiBaTb Npedukc OPR (npumep:
OPR.STD_PID).

[i]



2.3 OnucaHune 6MONUOTEKU

2.3.1 MNepeuncnenne ERROR_PID

Mepeuncnenne ERROR_PID copepxuT koabl oumnbok, Bo3spawaembix b MNL-perynatopos.

Ta6bnuua 2.1 — OnucaHue anemeHToB nepeuncneHna ERROR_PID

Ha3BaHue 3Ha4yeHue OnucaHue
NO_ERROR 0 HeT owmnbok
INVALID_PV_VALUE 1 HekoppekTHoe 3HayeHue Ha Bxoge PV
FEEDBACK_ ERROR 2 Owunbka obpaTHON CBA3N

2.3.2 Mepeuncnenune STATE_PID

Mepeuncnenne STATE_PID cogepxnt BO3MOXHble cocTosiHus 6noka M -perynstopa.

Ta6nuua 2.2 — OnucaHue anemeHToB nepeuncnenHna STATE_PID

HasBaHue 3HayveHue OnucaHue
FIRST CALL 0 CocTosiHve npu nepsoM BbI3oBe 6rioka
INIT_STATE 1 WHunumnanusauus NMNO-perynatopa
START_PNR 2 3anyuieHa aBToHacTponka
WORK_PNR 3 ABTOHaCTpoOliKa B npoueccce
START_DSP 4 3anyueH GbICTPbIV BbIXOA HA YCTaBKYy
WORK_ DSP 5 BbICTpbIN BbIXOA Ha YCTaBKy B npoLuecce
START_PID 6 3anyuwieH pexum NMUO-perynupoBaHns
WORK _PID 7 MWI-perynupoBaHue B npouecce

2.3.3 Mepeuncnenne ERROR_PSI

MepeuncneHne ERROR_PSI cogepxut kogbl owmbok, Bo3spawjaembix P65 PSI MOIST.

Tabnuua 2.3 — OnucaHue anemeHToB nepeuncneHnss ERROR_PSI

HasBaHue 3HayeHue OnucaHue
NO_ERROR 0 HeT ownbok
DRY_LOW_TEMP 1 Temnepartypa cyxoro TepMoMeTpa CrvLLKOM marna
DRY_HIGH_TEMP 2 Temnepartypa cyxoro TepMoMeTpa CrvLLKOM Bemnuka
MOIST_LOW_TEMP 3 Temnepartypa BraxHoro TepmomeTpa CrmLKkoM mana
MOIST_HIGH_TEMP 4 TemnepaTtypa BrnaxHOro TepMmomMeTpa CIriMLKOM Bernvka




2 OnucaHue 6ubnuortekn CmpOwenPidRegs

234 ®BDIG_FLTR

PyHKUMOHanbHbIM 6nok DIG_FLTR nos3BonsieT yMeHbLUWUTb BIIMSIHUE BbICOKOYACTOTHBLIX W CIyYalHbIX
UMNYMbCHBLIX NOMEX Ha U3MEPEHHYI0 BEMNNYMHY 3a CHET MHTErPUPOBaHUSA PE3KUX U3MEHEHUIN curHana.

~
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PucyHok 2.4 — MpuHumn pa6oTtbl ®b DIG_FILTR

Tabnuua 2.4 — OnucaHue BxonoB u BbixogaoB ®b DIF_FLTR

Nma
. Tun OnucaHue
nepemMeHHoOMn
BxoaHble nepeMeHHble
IN_VAL REAL BxogHoe dunbTpyemoe 3HayeHve

Monoca dwunbTpa, 3agaeTcs B eAuMHULAX PErynupyemMon BenuyuHbl.
OTa nonoca 3awmwiaeT M3MepuUTENbHbIV TPaKT OT MMMYIbCHBIX NOMeX
PB REAL — ECIM TeKyllee nokKasaHue CUNbHO OTNiM4YaeTca OT npeblayLiero
n3mepeHHoro (6onee Yem Ha 3Ha4YEHME NOMOCKI), TO OHO UTHOPUPYETCS
W y4UTbLIBAETCH TOSMBKO Crefyloulee namepeHve

MocTosiHHasa BpeMeHu hunbTpa B MunnucekyHaax. bonbline sHayeHns
NPVBOAAT K 3amMennieHnto peakumn 6noka Ha ObiCTpble M3MEHEeHUS

TI REAL .
KOHTPOMMPYEMbIX 3HAYEHUiA, HO NMPW 3TOM MPOUCXOAMUT 3HAYUTENbHOE
noiaBneHune BbICOKOYACTOTHBLIX MOMeX
BbIXxoaHble NepeMeHHble
OUT VAL | REAL | OTbunbTPOBaAHHOE 3HAYEHME




2.3.5 ®Bb PSI_MOIST

dyHKUMOHanbHbIM 6nok PSI_MOIST BblUMCNASET BAAXHOCTb MCUXPOMETPUYECKUM METOO4OM. ITOT MeToa
OCHOBaH Ha uamepeHun pasHocTu temnepatyp cyxoro (Teyx) M BNaXHOro (Tenax) TEPMOMETPOB. BraxHbin
TEPMOMETP, U3-3a NCNapeHus BoObl C MOBEPXHOCTU, Bceraa byaet umetb 6onee HU3KyO TeMmnepaTypy, Yem
cyxon. B aTom cnyyae oTHocuTEeNbHasa BNaXHOCTb BO3ayXa (@) onpegensaeTtca no copmyrne:

_ A-p- (Tcyx - Tsna»()
Ecyx

,rae

e Tex—T_Dry;

e  Tenax— T_Moist;

e A-—A Koeff;

e p-— Pressure;

e  Ecyx — MakcMmanbHO BO3MOXHOE napuuanbHoe AaBreHne BOASIHOIO napa npu teMmnepaType Bo3ayxa
Teyx (BblUMCTIIETCA BNOKOM).

Tabnuua 2.5 — OnucaHue BxonoB u BbixogoB ®b PSI_MOIST

Ums o Tun OnucaHue
nepemMeHHOWM
BxopgHble nepemeHHble
T Dry REAL 3Ha4YeHne n3MepeHHOM TeMnepaTypbl Cyxoro TepmomMeTpa
T Moist REAL 3HaYeHne N3MepeHHON TemnepaTypbl BNAXXHOro TepmomeTpa
McnxpomeTpuyeckmn koadduumneHT (0.064...0.14). 3HaveHne 3aBncnt
OT KOHCTPYKLMW NCUXpPOMETpa, CKOpOCTM 0bayBa 06oux TepMoOMETPOB
A_Koeff REAL
— n gpyrux daktopoB. TabnuuHoe 3HayeHue ko3hPUUMEHTA HYXKHO
yMHOXUTb Ha 100 nepef nogaden Ha Bxof Groka.
Pressure REAL 3Ha4eHne n3MepeHHoro aTMocepHOro AaBreHusi, MPUBEOEHHOTO K
rektonackansim (3HayeHve no ymonyaumio - 1013.25 rfa)
BbixoagHble nepeMeHHbIe
PaccuutaHHoe 3Ha4eHue BnaxHocTun B AnanasoHe 0...100% (npw _err
Res REAL = NO_ERROR)
_err ERROR PSI | Kog owunbku




2 OnucaHue 6ubnuortekn CmpOwenPidRegs

2.3.6 ®B ON_OFF_HIST_REG

dyHkuMoHanbHbiM 6ok ON_OFF_HIST _REG npeactaBnsieT cobon OBYXMO3ULMOHHBLIA PErynsaTop C
rMCTEpPe3ncoM W MO3BONSAET YMNpaBnsaTb BKMOYeHWeM/oTknodeHnem WIM Tuna «HarpeBatenb» w/umm
«oxnagutenb» ANS MNOAAEPXKaHWUS YCTAHOBMEHHOrO Ha BXxode «ycTaBka» (SP) 3HaveHus perynupyemon
Benu4yuHbl. [lepemeHHas DB 3agaeT 30HY HEYYBCTBUTENbHOCTU, B KOTOPOW BbIXOAHOE 3HAYEHWe perynaropa
paBHo O, T. e. He paboTaeT HM VIM Tuna «HarpeBaTenby, HM VUM Tnna «oxnagutenb». 3HavyeHne napameTpa
AennTca Ha 2 1 oTKNagbiBaeTcs OTHOCUTENbHO 3HAYEHUSA YCTaBKMU.

Koutponupyemasn
BENnUYUHa
HYST/2 /\
HYST/2 \
}I IA \\
Ycraeka+DB/2 :
Yeraeka —_— —_— ____t_ —_——— —
’_ HYST/2
Ycraexa-DB/2 | ‘ /
V4 1 \ N, H
2 : | N &
— | ]| | !\.\ HYST/2
| | I T
i B
BbixogHo# curHan | | } I pema
1 —t -
HEATER paboraer | T pabotaer
“Harpesatenn” ] ‘ “Harpesarens”
0 T :
BLIXOZHOW CUrHan I } Bpems
COOLER paboraet
“X0NOAUNBHUK"
0
Bpema

PucyHok 2.5 — MpuHumun pa6otbl ®B6 ON_OFF HIST _REG

Ta6nuua 2.6 — OnucaHue Bxogos u BbixogoB b ON_OFF _HIST_REG

Umsa
- Tun OnucaHue
nepemMeHHoOMn
BxoaHble nepeMeHHbIe
PV REAL VI3aMepeHHoe 3HaYyeHue perynupyemMon BeNU4uHbI
SP REAL YcTaBka perynsrtopa
nMcTepesnc nepeknoyeHns BbIXOAa B efuHUUax perynupyemon
BEMNNYUHBI
30Ha HeYyBCTBUTENBLHOCTU B eMHULaX perynmpyemMon BenUUYUHbI.
3apaeT 30HY, B KOTOPOWN BbIXOAHOE 3HAa4YeHue perynatopa pasHo 0,
DB REAL T. €. He paboTaeT HW UCNONMHUTENBbHLIN  MEXaHusM Tuna
«HarpesaTesiby», HU UCMOMNHUTESTbHBIN MEXaHU3M TUMa «OXNTaanTenby.
3HayeHne napameTpa 4enuTcsa Ha 2 1 OTCUYNUTLIBAETCH OTHOCUTEIbHO
3Ha4YeHu1s yCTaBKn
BbixoaHble nepeMeHHblIe
COOLER REAL CwurHan ynpasneHus ans BeknodeHns pene VM Tuna «oxnagurtenby
HEATER REAL CurHan ynpasneHus ans BknodeHns pene VM tuna «HarpeBaTenb»




2.3.7 @B STD_PID

dyHKUMoHanbHbIN 6110k STD_PID npeactaBnsieT cobon NMU-perynstop 6e3 aBTOHAaCTPONKN.

Ta6nuua 2.7 — OnucaHue BxopoB u BbixogoB ®b STD_PID

Uma
- Tun OnucaHue
nepemMeHHou
BxogHble nepeMeHHbIe

PV REAL M3amepeHHoe 3Ha4YeHne perynmpyemMon BefMyYuHbI
Lnknnyeckoe Bpems o6HoBNeHMs Bxoga PV B coTbIx Aonsix cekyHabl (1
= 0.01 c). KoHTponnepbl u mogynu BBoga-BbiBoga OBEH umetot

PV TIME WORD COOTBETCTBYIOLLUME KaHamnbl, KOTOpble MOryT ObITb NPUBSA3aHbI K

- gaHHomy Bxoay. [lpu wncnonb3oBaHunM pgpyroro obopyaoBaHus
nosib3oBaTeslb JOSDKEH CaMOCTOSATENbHO peann3oBaTb YyBenuyeHue
3HayeHus Bxoaa.

SP REAL YcTaBka perynaropa
30Ha He4YyBCTBUTENbLHOCTU B €AMHMLAaX PerynmpyemMon BenuymnHebl.

DB REAL 3agaeT 30Hy, B KOTOPOW BbIXOAHOE 3Ha4YeHue perynaTopa pasHo 0.
3HayeHne napameTpa 4enuTcsa Ha 2 U OTCUYUTLIBAETCH OTHOCUMTENBHO
3Ha4YeHus yCcTaBKu
MuHManbHoe 3HaYeHue HaKOMNMeHUs MHTerpanbHON COCTaBNSAOLLEN,

IMIN REAL
B gmanasoHe -1.0...0.0 (-100...0%)
MakcrumanbHoe 3Ha4YeHne HaKoMNMeHUs NHTerpanbHON COCTaBNSALLEN,
IMAX REAL
B gmanasoHe 0.0...+1.0 (0...100%)
PMIN REAL MwuHUManbHoe 3HaYeHne BbIXOOHOMO curHana perynsropa
PMAX REAL MakcumanbHoe 3Ha4YeHne BbIXOQHOMoO cUrHana perynaropa
Monoca nponopuuoHanbHOCTM (B eAuMHUUAxX  perynMpyemon
Benu4YMHbI). MokasbiBaeT, HACKOMbKO CUIbHO AeNcTByeT obpartHasi
CBA3b — YeM LMpe nonoca nponopLMOHAnNbLHOCTA, TEM MeHbLue

PB REAL BeNM4nHa BbIXOLHOrO curHana Y npu OOHOM M TOM >Xe OTKITOHEHWUU
(paccornacoBaHun). [lonoca nNponopUMOHANbLHOCTM CBsi3aHa C
Ko3hpMUMEHTOM MPOMNOPLNOHANBHOCTU CNEAYIOLNM COOTHOLLIEHNEM:
PB =1/Kp

TI REAL MocTosiHHaga nHTerpupoBaHusa. OnpegenseTr UHEPUMOHHOCTL OOBbeKTa
perynmpoBaHus
MocTosHHasa anddepeHumnpoBaHnd. PekomeHaoBaHHOE COOTHOLLEHWE

TD REAL
TD/TI ana 6onblUMHCTBA 0O0bEKTOB NexuT B AnanasoHe ot 0.15...0.3

BbixoAgHble nepeMeHHbIe
Y REAL | BblxogHow curHan perynaropa, B guanasoHe -100.0...+100.0

Monoca nponopunoHaneHocTK (PB) xapakTtepusyeT, HaCKONbKO CUMbHO AeNcTBYeT obpaTHasa CBA3b — YeMm
LuMpe nornoca NponopuUmMoHansHOCTU, TEM MeHbLUEe BEnnYMHa BbIXOQHOrO curHana Y npv O4HOM M TOM Ke
paccornacoBaHuu. lNoctosiHHas uHterpuposanus (Tl) onpegenseT MHEPUMOHHOCTb OObEKTa perynupoBaHus.
MoctosHHasa auddepeHumpoBaHnsa (TD) xapaktepusyeT CKOpPOCTb M3MEHeHUs napameTtpa (Hanpumep,
TemnepaTtypsbl). PekomeHgosaHHoe cooTHoweHne TD/TI ans 6onblMHCTBa OGBHEKTOB NEXUT B Auanas3oHe oT
0,15 pgo 0,3. NoBegeHne obbekTa Npu knaccmdeckom MNO-perynmpoBaHn OEMOHCTPUPYET YepHasa KpvBas
Ha PUCYHKE HUXe:
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Bpems
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IMIN | ~ Bpems

PucyHok 2.6 — lNMpouecc perynupoBaHua ®b STD_PID

Mpu AnMTensHOM BbIXOA4E Ha yCTaBKy MOXET MPOU3OWTU «nepeperynupoBaHne» obbekTa, KoTopoe CBSA3aHO
C TeM, 4YTO B Mpouecce BbIxO4Aa Ha YCTaBKy HaKONWNOCb O4YeHb 6OmMblioe 3HayYeHue WHTerpanbHOn
coctaBnswowen B BbixogHom curHane [WO-perynatopa. [locne «nepeperynupoBaHus» HavMHaeTcs
YMEeHbLLEHME 3HaYEeHNs MHTerparnbHOW COCTaBMAOLEN, YTO, B CBOKO Ovepedb, MPUBOAUT K NPOBany Huxe
YCTaBK/N — «He4operynupoBaHunio». TOMbKO Nocne O4HOro-AByx Takux konebaHun MUIO-perynatop BbixoauT
Ha Tpebyemoe 3HayeHne MoLHoCTU. Bo n3bexaHue «nepeperynupoBaHusay U «HELOPErynMpoBaHNA» MOXHO
OrpaHMYNTb CBEPXy W CHU3Y 3HAYeHMe HaKOMNEeHHOW WHTerpanbHon cocTasnsowen. OrpaHnyeHue
HaKoMNneHns MHTerpanbHOW COCTaBNSIOLLEN MOXHO 3a4aTb PaBHOE BbIXOAHOW MOLLHOCTM, Heobxoammown Ans
noadepXxaHns 3afjaHHOM yCTaBKW, oOnpedernieHHoW OMbITHbIM nyTem. MakcumanbHoe orpaHudeHue
HeobxoamMo 3agaTtb Ha 5...15 % 6onblue 3TON MOLHOCTK, a8 MUHUMarnbHoe —Ha 5...15 % meHbLue Tpebyemon
MOLLHOCTU. Bug nepexogHoro npouecca npu OrpaHMYEHUM HaKOMMEeHWS WHTEerpanbHOW COCTaBMsoLWEn
npvBeAeH Ha PUCYHKE BblLLe.

Mpn nepeHoce B 3TOT (PyHKUMOHANbHbLIN 6MOK KOI(PDULMEHTOB HACTPOWKW, MOSYYEHHbIX MpK
MCNomnb30BaHnM (PyHKLMOHANbHBLIX OMOKOB perynsaTopoB ¢ aBTOHACTPONKON, He06XoAMMO BbIXOAHOE
3HayeHue Y ymHOXuTb Ha 100.

m ‘ NMPUMEYAHUE
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2.3.8 ®B APID_POS_VALV

dyHKuMoHanbHbIM 6ok APID_POS VALV npeacraenseT cobon MNUIO-perynartop ¢ aBTOHAcTPOMKOW Ans
ynpaeneHusa 3-no3vuynoHHeiM VM ¢ pgatumkom nonoxenus. Npu nepBom Bbi3oBe 6Gnoka cnegyeTr nvbo
nNpoBecTV npouenypy aBTOHACTPOWKM, NUMOO YCTaHOBWUTb paccyuTaHHble paHee napameTpbl yYepe3d Db
SET_APID POS VALV. PaccuuTtaHHble Npu aBTOHACTpPOMKe napameTpbl MOXHO U3BMEYb U COXPaHUTb C
nomoubto b GET _APID _POS VALV.

Ta6nuua 2.8 — OnucaHue BxogoB u BbixogoB ®b APID_POS VALV

S - Tun OnucaHue
nepemMeHHOWM
BxopgHble nepemMeHHble
PV REAL M3mepeHHoe 3Ha4YeHne perynmpyemMon BenmnynHbl
PV TIME WORD Linknnyeckoe Bpemsa obHoBneHus Bxoaa PV B coTbix Aonsix cekyHabl (1
- =0.01c¢)
SP REAL YcTaBka perynstopa
PaspelueHne pexnma ObICTPOro Bbixoga Ha YCTaBKy
RAMP BOOL (TRUE — pa3speLueHo)
PV 0 REAL 3HadyeHne perynupyemMoro mnapameTpa Mnpu HyNeBOW MOLLHOCTU
— ynpasnsioLiero curHana (Y=0)
Mo nepenHeMy hpOHTY BBIMOSHSIETCA 3aMyCcK pexrMa aBTOHACTPONKM
START ANR BOOL perynstopa. Nocne 3aBepLleHMs aBTOHACTPOWKM HET HEOOXOOUMOCTH

B cbpoce curHana B FALSE. No 3agHemy OpoHTY curHana nponcxoant
npekpaLleHMe aBTOHaCTPOVKM (eCny B JAaHHbLIM MOMEHT OHa 3anyLueHa)
[MonoxeHne 3aaBUKKM C AaTYMKOM MONOXEHWS. BO3MOXHbIe 3HaYeHus
SM REAL nexar B guana3soHe 0...1. [pn 06pbiBe gaTUMKa NONOXEHUS HA AaHHbIN
BX04 Heobxoaumo nogatb 3HadeHune ¢ Bbixoga Y

Mopor BkNtoYeHWs pexunma BbICTPOro BbIXod4a Ha ycTaBKy, 3agaer
BEMMYMHY paccornacoBaHus Mexay YCTaBKOW W perynupyembiM
3HayeHVeM, Mpu npeBbiWeHUM KOoToporo B 2.5 pasa npoucxogut
aBTOMaTUYeCKOe BKMYEHMEe pexrma ObICTpOoro Bbixog4a Ha yCTaBKy
DYX REAL (BBY). To ecte BBY aktuBupyetcs, korga pasHuua SP un PV
npesblwaet 2.5-DYX.

NMpumeyaHue: pekomeHayemoe 3HadveHue DY X npu perynuposaHuu
TemnepaTypbl = 10 °C, ona gpyrux perynupyemsix napameTpos = 10%
JnanasoHa perynupoBaHus napametpa

TVAL REAL Bpems nonHoro xoga VM, cek
TLUFT REAL Bpewms Bbibopku ntodta MM, cek
TIMP REAL MwuHManeHasa onMTenbLHOCTb UMNYbCa, CeK

MakcumanbHoe 3HaveHue Bbixoga Y, B npegenax ot -1.0 go 1.0.
Mpu oTcyTcTBUM (PU3UYECKUX OorpaHmumnTenent (Hanpumep, KOHLUEBbIX

nepeknoyarenen) pekomeHayeTcs yCcTaHaBnuBeaThb: ans
P_MAX REAL «oxnagutena» PMIN = -1.0, PMAX = 0.0, ana «Harpesatensi» PMIN =
0.0, PMAX = 1.0. Tlpu Hanmumm uranyecknx orpaHudnTenen

pekomeHayeTca  ycTaHaBnuBatb 3HadeHus PMIN wn  PMAX,
COOTBETCTBYHKOLLME KpaHUM BO3MOXHbBIM NOSTIOXEHNSM 3a4BWXKKM

P MIN REAL MwuHumManbHoe 3Ha4vyeHune Bbixoda Y, B npegenax ot -1.0 go 1.0
Y_MANUAL REAL 3HayeHue Bbixoga Y B py4HOM pexume (npn Y_MAN_SET := TRUE)
TRUE - aktMBauua py4vHOro pexuma paboTtbl. B atom pexume
3HayeHne Y_MANUAL nepegaetcs Ha Bbixog Y. [Ana GesygapHoro
Y_MAN_SET BOOL BKINIOYEHNA criegyeT OoXOaTbCA YCTaHOBMBLLETOCH pexumMa v nogartb
Ha Bxof SP 3HayveHue PV. [Nocne aToro MOXHO NpUCBOUTL JaHHOMY
BXofy 3HaveHve FALSE
30Ha He4vyBCTBUTENBLHOCTU (B eAuHULAaxX U3MepeHus perynvpyemom
BenuuuHbl). Ecnn pasHoctb no mogynto PV m SP MeHblle 30HbI
HEeYyBCTBUTENbHOCTW, TO Bbldaya YNpPaBfsSOWMX CUrHANoOB He
npousBoauTcA

XN REAL
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BbixoAaHble nepeMeHHblIe
LESS BOOL CwurHan Ha 3akpbiTne UM
MORE BOOL CwurHan Ha oTkpbiTve M
MowHocTe ynpasnswwero curHana B pguanasoHe PMIN...PMAX.
Mcnonb3yeTtcs anga otobpaxkeHusa npoueHTa oTkpbiTus K3P nubo ans
Y REAL
ynpaenenua K3P c aHanoroBbiM ynpaereHnem. [uanasoH 1.0...0.0
COOTBETCTBYET paboTe oxnagutens, 0.0...1.0 — HarpeBarens.
ANR_WORK BOOL dnar «cenyac BbINOMHAETCA aBTOHACTPOMKa»
FAST_DSP BOOL dnar «cenyac Nnpon3BoanTCs BLICTPBIN BbIXOA Ha YCTaBKY»
ERROR ERROR PID | Koa owimnbku
STATE STATE PID | CocTosiHue perynaTtopa
DENDH BOOL MpunsHak goctmkeHnsa sagsmkkon 100% cteneHn OTKpbITUS
DENDL BOOL MNpusHak goctmxkeHnsa sagsmxkkon 0% cTteneHb OTKPbITUA
YSM REAL PacyeTHOe nonoxeHune BbIXxOAa 3a4BVXKKM

Brok gomkeH BbI3biBaTbCA € YacToToM 0OHOBNEeHMs Bxoga PV, Ho He pexe, yem pas B 25 cekyHg. [pu BbizoBe
3HadeHune PV_TIME cnefgyeT yBennuntb Ha Bpems, npoweguwee ¢ npegbiaywiero sbizosa. PV_TIME xpaHut
3HayeHve B coTbix gonsax cekyHabl (1 = 0.01 c). KoHTponnepbl n mogynu eesoga-seiBoga OBEH umetot
COOTBETCTBYIOLLME KaHalbl, KOTOPbIE MOTYT ObITb MPUBA3aHbI K AaHHOMY BxoAy. [1py ucnons3oBaHmnm opyroro
06opyaoBaHns Nofb3oBaTerb AOMKEH CaMOCTOATENbHO peanv3oBaTh YBENNMYEHNE 3HAYEHMS BXOAa.

Mpouenypa aBToHacTponku (AHP):

Heobxoanmo B py4HOM pexunme ynpasreHus, U3BMEHSA 3Ha4YeHne MOLLHOCTU, BbIXOAHOrO CuUrHana,
[obuTbCs, 4YTOObI 3HAyYeHMe WM3MEPEHHOW BeNUYUHbI CTabunManpoBanocb Ha 3a4aHHOM YPOBHE,
KOTOPbIN A0IMKEH ObITb HUXeE yCcTaBku (4N «Harpesatensay) nnu Boilwe ycTaBku (4518 «oxnagutensy).
Ansi cuctembl «HarpeBaTenb/oxnaguTenb» 3HaYeHne MOXeT ObITb Kak HUXKe, Tak M Bbille YCTaBKM.
Yem Bbile pasHULAa Mexay YCTaHOBMBLUENCHA BENMYMHOW U YCTaBKOW, TEM Bbille OyaeT KavyecTBO
aBTOHACTPOMKK. B To e BpeMs HeobxoammMo obecneuntb, YTOObI aBTOHACTPOKKa Morna uanyeckm
OCYLLIECTBUTbLCS — AN 3TOro konebaHus perynupyeMon BennyuuHbl B AnanasoHe [YctaBka AHP -
30Ha koneb6aHunm AHP..YctaBka AHP + 30Ha kone6aHun AHP] OomkHbl ObITb AOCTUXUMBI NpU
M3MEeHEeHNN BbIXxogHoro curHana B gnanasoHe PMIN...PMAX. Takke, o4eBMaHO, Takme KkonebaHus He
OOIMKHbI MPUBOANTE K HEraTUBHBIM BO3OENCTBUSAM Ha OOBEKT perynnpoBaHus.
Mepen 3anyckom AHP Heobxoammo ogHokpaTHO BbidBaTh ®b co cneayowmummn napameTpamu:

= START_ANR := FALSE

=  PMAX, PMIN — 3agaTb 3Ha4yeHusi B COOTBETCTBUM C XapakTepucTMkamun obbekTa ynpaBneHums

= Y_MANUAL :=Bbixog Y

=  Y_MAN_SET :=TRUE

» PV — Tekyllee nonoxeHwe 3aaBwkku B amanasoHe 0...1 (ecnv Hem3BeCTHO, HEOGXOOUMO

3agathb 0)

3anyctute AHP. B npouecce AHP HeoGxooumo UMKIMYECKU Bbi3biBaTb OMOK CO criegyrolmMMu
napameTpamu:

= PV —3Ha4deHne TemnepaTypbl

* PV_TIME - Bpems 06HOBReHUs 3Ha4eHus Ha Bxoge PV

= SP - ycTaBka perynupoBaHus (no Hew paccumTtbiBaeTcs yctaBka AHP)

= SM — npuBedéHHOE 3HaveHMe AdaTtyuka nonoxeHus 3agswkku (0...1) mpu ycrnoBun ero

NUCNpaBHOCTU, B MPOTMBHOM Cry4yae - 3aBecTu 3HavyeHue Bbixoda Y

=  PV_0 - 3HauyeHne perynupyemoro napameTtpa npu Hyneesom ypoBHe MoLLHocTu (npu Y=0)

=  TVAL, TLUFT, TIMP — B COOTBETCTBMN C MOAENbIO 3a4BMXKKN

= START_ANR := TRUE (3anyck aBTOHaCTPOWKM)
JoxgaTbCsi OKOHYaHWSI aBTOHACTPONKKM (NosiBneHns 3agHero poHTa Ha Bbixoge ANR_WORK). Bo
Bpems npoBeaeHuss AHP Heobxogumo yaepxmeatb Bxog START_ANR B coctosHum TRUE.

YnpaBnatb MM MOXHO TONBKO C MOMOLLbIO 04HOro ak3emnnsipa ®b. B 6noke 3anoxeHa BO3MOXHOCTb PYYHOIO
yrnpasreHus - He crieayeT ANa 3TOW Luenu co3fasaTth OTAEeNbHbIN SK3eMNIisap.
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Mpn wncnonb3oBaHWM perynaTopa AN OOHOBPEMEHHOrO YNpaBfeHUsl HarpeBaTenem u oxnaguTernem,
UMELLUMM pasHyt MOLLHOCTb, HE0OXO0AUMMO BOCMOMb30BaTLCA KO3hULMEHTaMM OrpaHNYEHUS BbIXOOHOW
mowHocTn PMIN n PMAX. lNMpumep: MowHoCTb HarpeBaTens = 4 kBT, MOLWHOCTb XonogunbHuka = 1 kBT.
3HauuT, Heobxogumo 3agatb PMIN=-0.25, PMAX=1. BbixogHow curHan Y ®b cnegyeTt npomaclutadbupoBaTtb
B AmanasoH -0.25...0 Takum obpasom, 4Tobbl ypoBeHb «0» COOTBETCTBOBAST MOSTHOCTLIO OTKIHOYEHHOMY
OXNlaguTento, a YpoBeHb -25 COOTBETCTBOBAM MOSHOCTbLIO BKMIOYEHHOMY OXNaanTernto.

2.3.9 @b APID_VALVE

®yHkumoHaneHbii 6nok APID_VALVE npeactaendet coboun [MUO-perynatop C aBTOHAcTPOWKOW Anst
ynpaBneHuns 3-no3vunoHHbiM M 6e3 patumka nonoxeHws. Npu nepBom Bbi3oBe 6roka cregyeT nvbo
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npoBecTV npouenypy aBTOHACTPOWKM, NUBO yCTaHOBWUTb paccyuMTaHHble paHee napameTpbl 4vepe3 ®b
SET_APID VALVE. PaccuuTaHHble NpyM aBTOHACTpPOWKe napameTpbl MOXHO M3BMEYb M COXPaHUTb C
nomouibio ®b GET APID VALVE.

Ta6nuua 2.9 — OnucaHune Bxonos u BbixogoB ®b APID_VALVE

Nmsa
nepemMeHHOMn

Tun OnucaHue

BxogHble nepeMeHHbIe

PV REAL V3amepeHHoe 3Ha4YeHne perynnupyemMon BefiMyYnHbl

PV_TIME WORD I:l,v(l)ngllgcme Bpems obHoBneHus Bxoga PV B coTbIx gonsx cekyHapl (1
SP REAL YcTaBKka perynsatopa

RAMP BOOL PaspelueHne pexnma ObICTPOro Bbixoga Ha yCTaBKy
(TRUE — paspeLueHo)
3HaveHne perynMpyeMoro napamMeTpa Mpu HYNeBOW MOLLHOCTU
ynpaensoulero curHana (Y=0)
Mo nepegHemy OPOHTY BLIMOMHAETCH 3aMyCK pexmnma aBTOHACTPOWNKM
perynaTtopa. [Nocne 3aBepLleHns aBTOHACTPOMKN HET HEOBXOOUMOCTHU B
cbpoce curHana B FALSE. lNo 3agHemMy poOHTY curHana npovcxogut
npekpaLeHme aBTOHaCTPONKM (eCnv B AaHHbI MOMEHT OHa 3anyLueHa)
Mopor BkniOYeHWs pexuma ObICTPOro BbIXO4a Ha ycTaBKy, 3agaeT
BEMWYMHY paccornacoBaHWs Mexay YCTaBkOW W perynupyembiM
3HayYeHMeM, npu npeBbllleHUN KOTOpOro B 2.5 pasa npoucxoguT
aBTOMATUYECKOE BKIOYEHME pexyMa ObICTPOro BbiXO4a Ha YCTaBKY
DYX REAL (BBY). To ectb BBY aktuBupyeTtcs, korga pasnuua SP u PV npesbiwaet
2.5-DYX.
MpumeyaHue: pekomeHgyemoe 3HadeHne DYX npu perynuposaHuv
TemnepaTypbl = 10 °C, anga gpyrux perynupyembix napameTtpoB = 10%
AvanasoHa perynvpoBaHus napameTpa
YcTaHOBKa nonoxeHus 3aaBuxkn vyepes Bxog PV. MNpu SYNC = TRUE
SYNC BOOL nonoxeHune 3aaBuxkm (B gnanasoHe ot 0.0...1.0) cumTbiBaeTCA Co BXoAa
PV n coxpaHsieTca BO BHyTpeHHen nepemeHHon ®b
TVAL REAL Bpewms nonHoro xoga UM, cek
TLUFT REAL Bpewms BbiGopkm nropta UM, cek
TIMP REAL MuHMManbHaga onMTensHOCTb UMNYIbCa, CeK
MakcumanbsHoe 3HadeHne Bbixoga Y, B npegenax ot -1.0 go 1.0.
Mpn oTcyTcTBUM PM3nYecknx orpaHuyuTenen (Hanpvmep, KOHLEBbIX
nepeknoyartenen) pekomeHayeTcst ycTaHaBnuBaTb: ONA «oXnagutens»
P_MAX REAL PMIN =-1.0, PMAX = 0.0, gnsa «Harpeatensa» PMIN = 0.0, PMAX = 1.0.
Mpy  HanMnuuu  OU3NYECKUX  OorpaHuyYuUTEnern  pekomeHayeTcs
ycTaHaBnueaTb 3HayeHna PMIN n PMAX, cooTBeTCTBylOLME KPANHUM
BO3MOXHbIM MONIOXEHUAM 3a0BUXKM

P_MIN REAL MvHumanesHoe 3HaveHue Bbixoga Y, B npegenax ot -1.0 po 1.0
Y_MANUAL REAL 3HaveHue Bbixogda Y B py4HOM pexume (npy Y_MAN_SET := TRUE)
TRUE — aktuBauus py4Horo pexxuma pabotbl. B aTom pexrme 3HayeHune
Y_MANUAL nepepaetcsa Ha Bbixog Y. [ng 6e3ygapHOro BKOYEHUSA
Y_MAN_SET BOOL cnefyet OoXOaTbCs YCTaHOBMBLUErocs pexuma u nogatb Ha Bxon SP
3HadeHue PV. [Nocne 3Toro MoXHO NPUCBOUTL JaHHOMY BXO4Y 3HaYeHue
FALSE
30Ha HeYyBCTBUTEMbHOCTM (B €AMHULAX W3MEpeHus perynupyemon
BenunuuHbl). Ecnu pasHocTe no mogynio PV 1 SP MeHblle 30HbI
HEYyBCTBUTEMbHOCTW, TO Bblgaya yYMNpPaBhsOWWX CWUrHanoB He
npoussoguTcs

PV_0 REAL

START_ANR BOOL

XN REAL

BbixogHble nepemMeHHbIe

LESS BOOL CwurHan Ha 3akpbiTne M
MORE BOOL CwurHan Ha oTkpbiTHe M
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MowHocTe ynpaBnsiowero curHana B AuanaszoHe PMIN...PMAX.
Mcnonb3yeTtcst ana otobpaxeHus npoueHTa oTkpbiTua K3P nubo ans
Y REAL
ynpaenenna K3P ¢ aHanoroebiM ynpaeneHnem. [OQuanasoH 1.0...0.0
cooTBeTCTBYeT pabote oxnagutens, 0.0...1.0 — HarpeBartens.
ANR_WORK BOOL dnar «cenyac BbINOSHAETCA aBTOHACTPONKay
FAST DSP BOOL dnar «cenyac Npon3BoguTCst ObICTPLIV BbIXO HA YCTABKY»
ERROR ERROR PID | Kog owmnbku
STATE STATE PID | CoctosiHne perynaropa
DENDH BOOL MpusHak goctmkeHns 3aaBmkkon 100% cTeneHn OTKpbITUS
DENDL BOOL MpusHak gocTmkeHns 3aaBmkkon 0% cTeneHb OTKPbITUS
YSM REAL PacueTHoe nonoxeHune Bbixoga 3aaBUXKKN

Bnok gomkeH Bbi3biBaTbCA € YacTOTON 0OHOBNEHuda Bxoaa PV, HO He pexe, yem pa3 B 25 cekyHa. [pu BbizoBe
3HayeHue PV_TIME cnegyeT yBenuuntb Ha Bpems, npollesllee ¢ npeabiaywero soidosa. PV_TIME xpaHut
3HayeHMe B coTbix gonsix cekyHabl (1 = 0.01 c). KoHTponnepbl n mogynu BeBoga-BbiBoga OBEH umetoT
COOTBETCTBYIOLLME KaHalbl, KOTOPbIE MOTYT ObITb MPUBA3aHbI K AaHHOMY BxoAy. [1py ucnons3oBaHmnm gpyroro
06opyaoBaHus Nofb3oBaTerb AOMKEH CaMOCTOSATENbHO peanv3oBaTh YBENNYEHME 3HaYEHMS BXO4a.

Mpouenypa aBToHacTponku (AHP):

Heobxoaumo B py4HOM pexume ynpaBreHus, U3MEHSAs 3HaYeHMe MOLLHOCTU, BbIXOOHOro curHana,
[obutbcs, 4TOObI 3HAaYEeHME M3MEPEHHON BEMNWYUHBbI CTAbGUNU3MPOBANOCbL Ha 3a4aHHOM YPOBHE,
KOTOPbIN AOIMKEH ObITb HUXe yCTaBku (4N «Harpesatens») nnv Bbilwe yCTaBkuM (4N «OXNagnTens»).
Onsi cuctembl «HarpeBaTenb/oxnagmTenby 3HaYeHne MOXET ObITb Kak HUXE, TaK 1 Bbllle YCTaBKW.
Yem Bbile pasHULA Mexay YCTaHOBMBLUENCHA BENMYMHOW U YCTaBKOW, TEM Bbille OyaeT kavyecTBO
aBTOHACTPOMKK. B To e BpeMs Heobxoamnmo obecneuntb, YTOObI aBTOHACTPOVika Morna uanyecku
OCYLLEeCTBMTbLCA — ANiA 3TOro konebaHus perynvpyemon BenuyunHbl B AvanasoHe [YctaBka AHP -
30Ha konebaHun AHP...YctaBka AHP + 3oHa kone6aHun AHP] gomxHbl BbiTb AOCTUXKUMBI MpK
N3MEHeHNN BbIXOOHOrO curHana B guanasoHe PMIN...PMAX. Takke, 04eBMAHO, Takne konebaHnsa He
AOMXHbI MPUBOAUTL K HEraTUBHbLIM BO3AENCTBMSAM Ha OOBEKT perynupoBaHus.
Mepen 3anyckom AHP HeobxoamMmMo ogHokpaTHO Bbi3BaTb OB co cnegyowMMmm napameTpamu:

= START_ANR := FALSE

=  PMAX, PMIN — 3agaTb 3Ha4yeHusi B COOTBETCTBUN C XapakTepucTmkamu obbekTa ynpasneHums

= Y_MANUAL :=Bbixoag Y

* Y_MAN_SET :=TRUE

» PV — Tekyllee nonoxeHwe 3aaBwxkn B AnanasoHe 0...1 (ecrnv Hem3BecTHO, Heobxoanmo

3agathb 0)

= SYNC:=TRUE
Banyctute AHP. B npouecce AHP Heobxogumo UMKNUYECKM Bbi3biBaTb OGMOK CO criegylowmmm
napameTpamu:

= PV — 3Ha4veHne TemnepaTypbl

= PV_TIME — Bpemsi o6HOBNEeHMs1 3Ha4eHns Ha Bxoge PV

= SP - ycTaBka perynupoBaHus (No Hen paccumTbiBaeTcs yctaska AHP)

* PV_0 - 3Ha4yeHue perynupyemoro napameTpa npu HyrneBomMm ypoBHe MoLLHOCTU (npu Y=0)

=  TVAL, TLUFT, TIMP — B COOTBETCTBMWN C MOAENbIO 3a4BMXKKUN

= START_ANR := TRUE (3anyck aBTOHaCTpONKM)
JoxaaTbCs OKOHYaHUSA aBTOHACTPOWKM (MosiBNeHust 3agHero opoHTa Ha Bbixoge ANR_WORK). Bo
Bpems npoBeaeHus AHP Heobxogumo yaepxumeaTtb Bxog START_ANR B coctosHum TRUE.

Ynpaenatb VIM MOXHO TONbKO C NOMOLLbI0 04HOro ak3emnnspa ®b. B 6noke 3anoxeHa BO3MOXHOCTb Py4HOTO
yNpaBreHus - He crieayeT ANs 3TOW Lenu co3fgaBaTth OTAENbHbINA SK3eMNIIsp.

Mpn ucnonb3oBaHWKM perynaTopa Ans OAHOBPEMEHHOrO yYnNpaBfeHUs HarpesaTenieM U oxnaguTtenem,
UMELLUMM pasHY MOLLHOCTb, HEODXOAMMO BOCMONbL30BaTLCA KO3MPULMEHTAMU OrPAHNYEHUSA BbIXOLOHOW
mowHocTn PMIN n PMAX. lMpumep: MowHoCTb HarpeBaTens = 4 kBT, MOWHOCTb XonogunbHuka = 1 kBT.
3HauunT, Heobxogmmo 3agatb PMIN=-0.25, PMAX=1. BeixogHow curHan Y ®b cneagyet npomaciutabnpoBatb
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B AmanasoH -0.25...0 Takum obpasom, 4Tobbl ypoBeHb «0» COOTBETCTBOBAN MOJSTHOCTbIO OTKITHOYEHHOMY
oxnaauTento, a ypoBeHb -25 COOTBETCTBOBAS NOMHOCTLIO BKMIOYEHHOMY OXNaauTento.

2.3.10 ®b APID_PWM, APID_PWM_W?2

PyHKUMOHanNbHble Grokn APID_PWM u APID_PWM_2 npeagctaBnsetr cobon [MMUO-perynatopbl C
aBTOHacTpoukon no ogHomy (APID_PWM) unun geym (APID_PWM_W?2) konebaHnsm gns ynpaeneHus 2-
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nosuumnoHHsiM UIM. MNpu nepsom Bbi3oBe Gnoka cnegyet nnbo NpoBecTu npoleaypy aBTOHACTPOMKKU, NGO
YCTAHOBUTb paccuyuTaHHble paHee napameTpbl yepes ®b SET_APID PWM wnun SET _APID PWM_W?2.
PaccuntaHHble npu aBTOHACTPOWKE MNapameTpbl MOXHO M3BMEYb W COXpaHUTb C nomowbio Db
GET APID PWM wvnn GET_APID_PWM W2.

Ta6nuua 2.10 — OnucaHue Bxonos u BeixogoB ®b APID_PWM, APID_PWM_W?2

Ums - Tun OnucaHue
nepemMeHHOWM
BxogHble nepeMeHHbIe
PV REAL VI3mepeHHOe 3HaYeHue perynupyemMon BENUYMHbI
PV_TIME WORD Elgkg:ltgcme Bpems obHoBrneHns Bxoda PV B coTbix gonsax cekyHabl (1
SP REAL YcTaBka perynsitopa
RAMP BOOL PaspelueHne pexnma BbICTPOro Boixoga Ha yCcTaBKy
(TRUE — pa3speLueHo)
PV 0 REAL 3HaveHune perynvlpyelvloro_ napameTpa Mpu HYNeBOW MOLLHOCTU
— ynpasnstoulero curHana (Y=0)
Mo nepegHemy OPOHTY BLIMOMHAETCS 3aMyCK peXxmnma aBTOHACTPOWNKM
START_ANR BOOL perynsTopa. [locne 3aBepLueHns aBTOHaCTPONKN HET HEoBXoauMoCTH B
cbpoce curHana B FALSE. lNo 3agHemMy (PpoHTY curHana npoucxogut
npekpalleHe aBTOHaCTPONKM (eCcnv B AaHHbI MOMEHT OHa 3anyLueHa)
Mopor BkNiOYEHWUst pexuma ObICTPOro BbIXo4a Ha ycTaBKy, 3agaeT
BEMWYMHY paccOornacoBaHWs Mexay YCTaBKOW W perynupyemMbim
3HayeHneM, Npu MpEBbILEHNM KOToporo B 2.5 pasa npoucxogut
aBTOMATUYECKOE BKIOYEHME pexrMa ObICTPOro BbiXO4a Ha YCTaBKY
DYX REAL (BBY). To ectb BBY aktuBupyetcs, koraa pasHuua SP n PV npesbiwaet

2.5:-DYX.
MpumeyaHue: pekomeHayemoe 3HaveHne DYX npu perynuposaHuu
TemnepaTypbl = 10 °C, ang gpyrux perynumpyembix napametpoB = 10%
AvnanasoHa perynvpoBaHus napameTpa
MakcumanbHoe 3HadeHne Bbixoga Y, B npegenax ot -1.0 go 1.0.
Mpn oTcyTcTBUM (PM3nYecknx orpaHuymTenen (Hanpumep, KOHLEBbIX
nepeknoyartenen) pekomeHayeTcsl ycTaHaBMBaTh: ANS «OXNaauTens»
P_MAX REAL PMIN =-1.0, PMAX = 0.0, ansa «HarpeBatensa» PMIN = 0.0, PMAX =1.0.
Mpn  Hanmumumm  PU3MYECKMX  OrpaHVyUTEnen  pekoMeHayeTcs
ycTaHaBnueaTb 3HayeHns PMIN n PMAX, cooTBeTcTBylOLWME KpANHUM
BO3MOXHbIM NONOXEHUSAM 33[BUXKKM

P_MIN REAL MvHumanesHoe 3HaveHue Bbixoda Y, B npegenax ot -1.0 po 1.0
Y_MANUAL REAL 3HaveHue Bbixoga Y B py4HoM pexxume (npu Y_MAN_SET := TRUE)
TRUE — aktuBauus py4Horo pexxuma pabotbl. B aTom pexvme 3HayeHune
Y_MANUAL nepepaetcsa Ha Bbixog Y. [nsa 6e3ygapHOro BKMOYEHUS
Y_MAN_SET BOOL cnefyet OOXOATbCA YCTaHOBMBLLUEIOCH pexuma u nogatb Ha Bxon SP
3HayeHwue PV. lMocne aToro MoXHo NpUCBOUTL AaHHOMY BXOAY 3HayYeHue
FALSE
30Ha HeYyBCTBUTENbHOCTM (B €AMHULAX W3MEpPEHUs perynumpyemom
BenunuuHbl). Ecnn pasHocTe no mogynio PV u SP MeHblle 30HbI

XN REAL
HEeYyBCTBMTENbHOCTW, TO Bblgaya YNPaBfAKOWINX CUTHANoOB He
npouseoaunTcs
BbixoaHble nepeMeHHble
Y_PLUS WORD (I\)/Iog.l,;soacsm ynpaBnsoLLero curHana Ans Harpesatens, B AnanasoHe
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Y_MINUS WORD g/lsosuél,gocgb yrpaBnsoLLero curHana ans oxnagutens, B guanasoHe
MowHocTe ynpaBnsowero curHana B AuanaszoHe PMIN...PMAX.
Mcnonb3ayetcs ana otobpaxeHus npoueHTa oTkpbiTua K3P nubo ang
Y REAL
ynpaenenna K3P ¢ aHanoroebiM ynpaeneHnem. [OuanasoH 1.0...0.0
COOTBETCTBYET paboTe oxnagutens, 0.0...1.0 — HarpeBarens.
ANR_WORK BOOL dnar «cenyac BbINOMHAETCA aBTOHACTPOMKa»
FAST_DSP BOOL dnar «cenyac Nnpon3BoanTCs BLICTPBIN BbIXOA Ha YCTaBKY»
ERROR ERROR PID | Kog owmnbkun
STATE STATE PID | CocTosiHne perynsitopa
DENDH BOOL MpunsHak goctmxkeHnsa sagsmkkon 100% cteneHn OTKpbITUS
DENDL BOOL MNpusHak goctmxkeHnsa sagsmxkkon 0% cTteneHb OTKPbITUA
YSM REAL PacyeTHOe nonoxeHune BbIXxoAa 3a4BVXKKM

Brok gomkeH BbI3biBaTbCA C YacToToM 0OHOBNEHMs Bxoga PV, Ho He pexe, yem pas B 25 cekyHg. [pu BbizoBe
3HadeHune PV_TIME cnefgyeT yBennuntb Ha Bpems, npowleguwee ¢ npegbiaywiero sbizosa. PV_TIME xpaHut
3HayeHve B coTbix gonsax cekyHabl (1 = 0.01 c). KoHTponnepbl n mogynu eesoga-seiBoga OBEH umetot
COOTBETCTBYIOLLME KaHalbl, KOTOPbIE MOTYT ObITb MPUBA3aHbI K AaHHOMY BxoAy. [1py ucnons3oBaHnm gpyroro
060opyaoBaHus Nofb3oBaTerb AOMKEH CaMOCTOSATENbHO peanv3oBaTh YBENMYEHNE 3HaYEHMS BXO4a.

Mpouenypa aBToHacTponku (AHP):

e HeobxooMMo B py4yHOM pexume yrnpaBneHusi, U3MEHsIS1 3Ha4YeHNe MOLLHOCTU, BbIXOOQHOMO curHana,
[obuTbCs, 4YTOObI 3Ha4YeHMe M3MEPEHHOW BeNUYUHbI CTabunManpoBanocb Ha 3agaHHOM YPOBHE,
KOTOPbIN A0MKEH ObITb HUXeE yCcTaBku (4N «HarpesaTtensay) nnu Boilwe ycTaBku (4518 «oxnagutensy).
[nsi cuctembl «HarpeBaTenb/oxXnaanTenb» 3HaYeHMe MOXET ObITb Kak HWbKe, Tak M Bbllle YCTaBKM.
Yem BbilWwe pasHULa mMexgy yCTaHOBMBLUENCH BENMYMHOW U YCTaBKOW, TEM Bblle OyaeT kavyecTBo
aBTOHACTPOMKK. B To e BpeMs HeobxoamMmMo obecneuntb, YTOObI aBTOHACTpOKka Morna uanyeckm
OCYLLIECTBUTbLCS — AN 3TOro KonebaHus perynmpyeMon BennyuHbl B avanasoHe [YctaBka AHP -
30Ha koneb6aHun AHP...YctaBka AHP + 3oHa kone6aHun AHP] gomkHbl 6bITb AOCTVXUMBI NpU
N3MEHeHNN BbIXOOHOrO curHana B guanasoHe PMIN...PMAX. Takke, 04eBMAHO, Takne konebaHns He
AOMKHbI MPUBOAUTL K HEraTUBHbLIM BO34ENCTBMAM Ha OOBEKT perynmpoBaHus.

e Banyctute AHP. B npouecce AHP HeoGXxoaMmo UMKNMYecku BbI3biBaTb GIOK CO cnegyroLmmu
napameTpamu:

= PV — 3Ha4veHne TemnepaTypbl

= PV_TIME — Bpemsi o6HOBREeHMs1 3Ha4eHns Ha Bxoae PV

= SP - ycTaBka perynuposaHug (no Hen paccumTbiBaeTcs yctaska AHP)

=  PV_0 - 3HayeHne perynupyemMoro napameTpa npu Hyrnesom ypoBHe MoLLHocTu (npu Y=0)
= START_ANR := TRUE (3anyck aBTOHaCTpONKM)

e [loxaaTbCs OKOHYaHWUS aBTOHACTPOMKM (NosBReHus 3aaHero poHTa Ha Bbixoge ANR_WORK). Bo
Bpems npoBeaeHus AHP Heobxogumo yaepxumsaTtb Bxog START_ANR B coctosHun TRUE.

Ynpaenatb VIM MOXHO TOMNBKO C NOMOLLbIO 0AHOro ak3emmnnspa ©b. B 6noke 3anoxeHa BO3MOXHOCTb Py4HOro
ynpaBreHust - He crieqyeT Ans 3TOM Lenu co3aaBaTtb OTAENbHbIN 3K3eMnnsap.

Mpu ucnonb3oBaHWW perynatopa AN OOHOBPEMEHHOro YrpaBreHUs HarpeBaTenem u oxnagurtenem,
VUMEILLMMUN PasHYH MOLLHOCTb, HEOBX0AMMO BOCMONb30BaTbCA KO3 PULMEHTaMW OrpaHUYeHns BbIXOQHON
mowHocTn PMIN 1 PMAX. lMpumep: MowHocTb HarpeBaTtensa = 4 kBT, MOWHOCTb xonoaunbHuka = 1 kBT.
3HauuT, Heobxogumo 3agaTtb PMIN=-0.25, PMAX=1. BbixogHow curHan Y ®b cnegyeTt npomacwitabvpoBaTtb
B AmanasoH -0.25...0 Takum obpasom, 4Tobbl ypoBeHb «0» COOTBETCTBOBAN MOJSTHOCTbIO OTKITHOYEHHOMY
oxraguTento, a ypoBeHb -25 COOTBETCTBOBAN NOMHOCTLIO BKMIOYEHHOMY OXITaguTento.
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SP
Ycraexka AHP:
(SP —PV_0)x0,8+PV 0
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PucyHok 2.7 — N'padmku nameHeHUs1 3HaYeHUS perynupyemMoro napameTtpa (a) 1 MOLWHOCTHU
ynpaenstowiero curHana (6)

YcraBKka AHP: SP
(SP-PV_0)x0,8+PV 0

|
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PVO |
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T
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PucyHok 2.7 — N'padmkn nameHeHusi 3Ha4eHUs1 perynmpyemMoro napametpa (a), MoWwHOCTH
ynpaBnsowero curHana (6) n nonoxeHus 3agBUXKHK (B)
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2.3.11 ®B GET_APID_<...>

DyHKUNOHAmNbHbIE Onoku GET_APID_POS_VALYV, GET_APID_VALVE, GET_APID_PWM 7]
GET_APID_PWM_W2 no3BonsAlT cuyutatb MNapamMeTpbl, pacCUMTaHHble B pesynbTate aBTOHACTPOMKM
cooteetcTBytolmMn ®6 APID POS VALV, APID VALVE, APID PWM u APID_PWM W2. OcHoBHOE
npumeHeHne ®b — cumtbiBaHue koadppuumnentoB MNA-perynuposarHns XP, Tl, TD gna coxpaHeHust ux B
3HeproHes3aBMCUMbIX NEPeMEHHbIX C Lenblo nocrneaywouwen 3anucu B ®b perynatopa nocne nepesarpysku
KoHTponnepa vepe3 ®b SET_APID _<...> (4tobbl nsbexartb MOBTOPHOM MpoLeaypbl aBTOHACTPOWMKM Mpu
KaXkOM BKMIOYEHUN KOHTpOnnepa).

Ta6bnuua 2.11 — OnucaHme BxogoB M BbixogoB ®Bb GET_APID POS VALV, GET_APID_VALVE,
GET_APID_PWM n GET_APID_PWM_W?2

Ums - Tun OnucaHue
nepemMeHHOU
BxogHble nepeMeHHbIe
TAKE BOOL o nepegHeMy OPOHTY NPOUCXOANT YTEHME 3HaYeHun ns b
Yka3aTtenb Ha (pyHKUMOHanbHbIA BGnok perynatopa. Tun nepemMeHHON
3aBUCUT OT KOHKpeTHoro ®b:
B POINTER e POINTER TO APID_POS VALV gna ©b APID_POS VALYV,
TO ... e POINTER TO APID_VALVE ans ®6 APID VALVE;
e POINTER TO APID_PWM gna &b APID_PWM,;
e POINTERTO APID PWM W2 gna &b APID PWM W2
BbixogHble nepeMeHHbIe
XP REAL [Nonoca nponopunoHanbHOCTU
TD REAL lNocTosHHaa anddepeHUnpoBaHna
Tl REAL [ocTosAHHas MHTErpupoBaHUs
VPV REAL OrpaHuyeHmne ckopocTu yBenudeHus PV gnst nonocoBoro ¢unbTpa
PVO REAL
PV1 REAL
CraTtuyeckasi xapaktepuctmka oobekTa: PVX — KOOpAMHaTbl TOYEK Mo
PV2 REAL ocn X, PMx — koopguHaTbl Todek no ocn Y (PMO = 0)
PM1 REAL '
PM2 REAL
INF REAL [NocTosiHHasa BpeMeHu BXogHoro dunbTpa
TAL REAL MapameTp mogenun obbekTa
EN REAL MapameTp Mmogenu obbekta, EN=TA2/TAL
KoadhpuumneHT OblCcTpoaencTBUS cepBoMOTOpa. MNapameTp
KVSM REAL npucyTcTeyeT TOMBKO B &b GET_APID_POS_VALV n
GET _APID VALVE
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2.3.12 ®B SET_APID_<...>

q)yHKLI,VIOHaJ'IbeIe

Ornoku

SET_APID_POS_VALYV,
SET_APID_PWM_W2 no3BonaoT 3anucatb napameTpbl B

SET_APID_VALVE, SET_APID_PWM "
cootBeTcTBYIOWMEe OB APID POS VALV,

APID VALVE, APID PWM wu APID PWM W2. OcHoBHOe npumeHeHne PB — 3anmcb napameTpos,

paccuuTaHHbIX NpW aBTOHACTPOKMKe, MOcne nepesarpy3kM KoHTponnepa (4Tobbl usbexaTb MNOBTOPHOW
npoLieaypbl aBTOHACTPOWMKM NPU KaXXAO0M BKIIOYEHUM KOHTpOnnepa).

Tabnuua 2.12 — OnucaHme BxogoB M BbixogoB ®B SET_APID POS VALV, SET_APID_VALVE,
SET_APID_PWM u SET_APID_PWM_W?2

Ums o Tun OnucaHue
nepemMeHHOU
BxoaHble nepeMeHHbIe
SETUP BOOL Mo nepegHemMy pPOHTY NpomncxXoamT 3anuch 3HavyeHun B Pb
Ykasatenb Ha (pyHKUMOHanbHbIA Bnok perynaropa. Tun nepemeHHom
3aBUCUT OT KOHKpeTHoro ®b:
FB POINTER e POINTER TO APID_POS_VALV ana ®b APID_POS VALYV,
TO ... e POINTER TO APID_VALVE gns ©b APID_VALVE;
e POINTER TO APID_PWM gna &b APID_PWM,;
e POINTER TO APID_PWM_W2 ana &6 APID PWM W2
XP REAL Monoca nponopunoHansHOCTH
TD REAL MocTosiHHas anddepeHupoBaHus
TI REAL [MocTosiHHas MHTerpupoBaHus
VPV REAL OrpaHu4eHne ckopocTn yBenuveHus PV anst nonocoBoro unbTpa
PVO REAL
PV1 REAL
Cratnyeckasa xapaktepuctuka obbekra: PVX — KoopAuHaThl TOYEK NO
PV2 REAL ocun X, PMx — koopguHatbl Todek no ocun Y (PMO = 0)
PM1 REAL '
PM2 REAL
INF REAL [MocTosiHHasa BpeMeHu BXO4HOro punbTpa
TAl REAL MapameTp Mmogenu obbekTa
EN REAL MapameTp mogenu obwekta, EN=TA2/TAL
KoadhpuuymneHT ObicTpoaencTBUA cepBoMOTOpa. MNapameTp
KVSM REAL npucyTcTeyeT TONbKO B b SET_APID_POS VALV "
SET_APID_VALVE




