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1 Onucanne u padora usaeans

1.1 HazHauyenmue

Kontpomnnep mnporpammupyembiii  ERGON (INUIK KAIIII-82-168 Kontposnep ans

ABTOMAaTHU3aILUA

[Tpon3BoOACTBEHHBIX

[TpomeccoB) (B

JaIbHEUIIIEM  —

KOHTPOJIIED),

Npe€aHa3sHauCH OJid IOCTPOCHHA PACHPCACIICHHBIX W JIOKAJIbHBIX ABTOMATHYCCKHUX CHCTEM

YIIpaBJICHUS

TEXHOJIOTUYECCKUMHU

poreccaMmu

(ACY TID),

BBITTOJIHEHU L I/IBMepeHI/Iﬁ

AJIEKTPUYECKUX CUTHAJIOB OT MEPBUYHBIX IIpeoOpa3oBaresiell ¢ YyHUPHUIMPOBAHHBIMU BXOJaMH,

npeoOpazoBaHus

nux H"

BBEIYMCIICHUS 3HAYEeHHH

(bu3UIECKUX

BenmunH.  KoHTposuiep

OCYIIECTBISIET (POPMHUPOBAHNE BBIXOJHBIX CUTHAJIOB JIJIi aBTOMATH3UPOBAHHOTO YIIPABIICHUS B
peanbHOM MaciTabe BpeMEHH TEXHOJIOTHYSCKUMH MPOIecCaMu U 0OBEKTaMHU.
KonTtpomiep MoXeT MpUMEHSTHCS Ha 00bEKTaX HEPTIHOH, Ta30BOM M HE(YTEXUMUIECKON

IMPOMBIIIJIICHHOCTH,

a TakKXkeE B

OpYrux 00JacTAX MPOMBIIIJIEHHOCTH Uil  CO3/JaHusd

aBTOMAaTU3UPOBAHHBIX U3MEPUTEIBHBIX U YIPABISIOLUIUX CUCTEM Pa3IMYHON KOH(PUTYpaLIUH.

1.2 Texnnueckue XapaKTepUCTUKH

1.2.1 OcHOBHbBIE TEXHUYECKUE XapaKTEPUCTUKN KOHTPOJUIEpa MpUBEACHbI B Tabiumax 1-15.

Tabnuna 1 pusnueckue ycaoBust OKpyKarolen cpepl 1Uisi paboynx yCI0BUM SKCILTyaTallun

Ne XapakTepucTUKa 3HaveHue
1 Temneparypa OKpyKaromero MaKCHUMajbHas 60
2 BO3ayXa, °C MUHUMAJIbHAS munyc 40
3 OTHOCUTEIBLHAS BIAKHOCTD MaKCHUMaJIbHAasA 95 (663 KOH)IeHcaIH/II/I)
4 OKpY)KaIOIIero Bo3ayxa, % MUHHMAJIbHAsT 10
5 MaKCHMAaJIbHOE 106,7
Atmocdeproe nasnenue, klla 79,5 (3KBUBAJICHTHO BBHICOTE
6 MHUHUMAJIbHOE
Haj ypoBHeM Mopst 2000 m)
8
2 Tabnuna 2 ¢usnueckue ycaoBusl OKpYyKarolel cpe/ibl Uil TPAaHCIIOPTUPOBKU U XPAHEHUS
L‘a) Ne XapakTepucTHKA 3Hauenue
o
§ 1 TeMnepaToypa OKpY’KaroIero MaKCHMaJIbHast 70
g 2 BO3ayXa, °C MHHHMMaJIbHAs Munyc 40
<
E 3 OTHOCHUTEIBHASL BIAKHOCTD MaKCUMaJIbHas 95 (6e3 KOHIeHCAIIUHN )
© 4 OKPYKaIOIEro Bo3ayxa, %o MUHHUMAJIbHAs 10
& 5 MaKCUMaJIbHOE 106,7
A=
g|= Atmocdepnoe nasienue, klla 70 (PKBUBAJICHTHO BBICOTE
E] = 6 MUHHMAaJIbHOE
o E Haj ypoBHeM Mopst 3000 m)
] &
g
<
=
=
=]
=
=]
=
=
3
5 JIucr
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Tabnuna 3 HopMasbHbIE YCIOBHS SKCILTyaTalllu

MIPU KOTOPOH KOHTPOJUIEP paboTOCIoCcOOeH

Ne XapakTepucTUKa 3HaveHue
1 Temmepatypa okpy»karomiero Bo3zayxa, °C 235
3 OtHOCHUTENBHAS BIAXKHOCTH MaKCHMaJIbHas 80
4 OKpPY’KaIoIllero Bo3nyxa, % MUHHAMAJTbHAs 30
5 MaKCHMAaJIbHOE 106,7
AtmocdepHoe nasnenue, klla
6 MHUHUMAaJIbHOE 84
Tabnuna 4 napameTpsl 3alUTHI
Ne XapakTepucTUKa 3HaveHue
Crernenp 3alUThHI KOPITyca KOHTPOJIIEpa OT
1 [IPOHUKHOBEHUS TBEPABIX IIPEAMETOB, BN U BOJIbI 1P20
B cooTBercTBUH ¢ ['OCT 14254-96
) Crenens 3arpszaenus o 'OCT IEC 61131-2-2012 1

Tabnuna 5 HoMHUHaJIbHBIE 3HAUEHUs M paboune 1Mana3oHbl AEKTPOIUTAHUS

Ne XapakTepucTUKa 3HaveHue
1 HomunuaneHOE Hanpskenue, B 24
2 Pon toka [ToctostHHbII
3 [IpenenpHOE OTKIIOHEHHE | MakcuMmaiibHoe Umax, % +20 (28,8 B)
4 OT HOMHHAJILHOTO muHEMansHOe Umin, % -15 (20,4 B)
5 [TuxoBas MOIITHOCTH OTpebIeHUs, BT 1,8
6 OO6mrast mepeMeHHasi COCTaBJISAIONIAs C TUKOBBIM 5
3HAYE€HHEM OT HOMUHAJIBHOTO 110, %
Tabnuna 6 pe3epBHOE AIEKTPONUTAHNE 3aAIOMUHAIOIUX YCTPOUCTB (3Y)
m
S Ne XapakTepucTUKA 3HaveHue
<
=
5 1 Obecneuenne pHu paboyuX yCIOBUSIX 100000
Lé PE3€pBHOTO JKCIUTyaTally HE MEHee, 4
s ANEKTPOTTUTAHUS
S SHepro3aBHCHMOI MIpU TEMIIEpaType HE BHIIIIE
= 25 °C B cityuae, eciu
5 2 | mamsTH s yIae, 100000
O COXpaHEeHH s WCTOYHUK SHEPTHHU
: uHpOpMALHH HOMHUHAJILHON MOIIIHOCTH, 1
m
A E 3 HUHTEPBAJT 3aMEHBI, JICT 10
S) = o
S % 4 PEKOMEHAYEMBI METO/1 3aMeHa TOJIbKO IpH
3 o 3aMena HCTOUHMKA 3aMEHbI BKJIFOYCHHOM NTUTAaHUU
mi=
PE3€pBHOTO [Ipy BKIFOYEHHOM MUTAaHUU
5 SJICKTPOITMTaHA BJIMSIHUE 3aMEHBI Ha BJIMSIHUE OTCYTCTBYET, IPH
£ KOHTpOJLIEP OTKJIFOUEHHOM TEPSIOTCS
=
= nmauHaele B 3Y
=]
=
=]
=
=
3
A JIucr
%
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Tabnuna 7 xapakrepuctuku nHTepgerica RS-232

Ne XapakTepucTUKa 3HaveHue
1 wr.: COM2
1 N3o0nupoBaHHBIX (curnansr: RxD, TxD,
. GND)
KonnuecTBo nnTepdeiicon
OTCYTCTBYET B
2 HewuzonmupoBanHbIX JTAHHOH
Moauukanumn
3 c MaKCUMaJlbHas 115,2 x6ut/c
KOPOCTb Iepe/lauu JaHHBIX
4 p peaat 1 MHHUMAaJIbHAS 9,6 KOuT/C
5 [IpoTokou cBsA3M modbus RTU
6 XapakTepUCTUKH KaOeIs JUTMHA He Ooiee, M 15
Tabmuma 8 xapakrepuctuku narepgerica RS-485
Ne XapakTepucTUKA 3HaveHue
N 3 mt.: COM1, COM3,
1 KonunuectBo unrepodeiicon N305mmpoBaHHBIX
COM4
BcTpoeHnHsbI pe3ucTop ISl coryiacoBaHusl ApaiiBepa ¢
2 120 Om
kabesieM ¢ BOJIHOBBIM coripoTuBieHueM 120 Om
C nomo1pro
3 [ToaxiroueHne BCTPOEHHOTO pe3ucTopa
JpKaMIiepa
4 PexxuMm nepenaum JaHHBIX [Tonynyrnekc
5 c MaKCUMaJbHas 115,2 x6ut/c
KOPOCTb Ie€pe/laul JaHHBIX
6 p PEAatI A MHUHHMAaJIbHAS 9,6 kOut/c
7 UYwucno aboHEHTOB (Harpy304yHasi ClioCOOHOCTBD), IIT 1o 31
8 [IpoTokou cBsA3U Modbus RTU
9 XapakTepucTUKy Kadess ‘ JUIMHA He Ooiiee, M 1200
g Tabmuma 9 xapakrepuctuku narepgerica Ethernet
§ Ne XapakTepucTHKA 3Hauenune
Lé 1 KonuuecTBo nnTepdeiicon 1
2 2 [IpoTokou cBsA3U Modbus TCP
Q
g 3 CkopocTb nepenauu JaHHBIX no 100 Mo6ut/c
3 4 THIT KaOeIs UTP
] 5 XapakTepucTUKU Kades Kareropus kadens 5
m
M E 6 IUTMHA He Oosee, M 100
=
A=
% g Tabnuna 10 maccorabapuTHbIE XapaKTEPUCTUKU
5ol =X
A= Ne XapakTepucTUKA 3HaveHue
1 ["aGaputHble pa3mepsl (JUIMHaXITUPUHAXBBICOTA), MM 209x104x58
£ 2 Macca, kr, He OoJiee 0,45
=
=
=]
=
=]
=
=
3
=t JIucr
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Tabmuma 11 xapakTepruCTUKN aHAJIOTOBBIX BXOJ/IOB

Ne XapakTepucTUKa 3HaveHue
1 B PEXKHMME U3MEPEHHSI ot 4 yio 20
2 CHJIBI TOKA, MA ot 0 mo 20
Jnama3oH BXOJIHOTO CUTHaIa
3 B PEKUME U3MEPEHUSI or0 10 5
4 HarpsbkeHus, B +5
5 Tun Bxoga ¢ depeHInanbHbIN
6 KonmdaecTBO aHAJI0TOBEIX BXOJO0B 8
C nomo1pro
7 [lepexitouenue pexxuMa U3MepeHHs TOK/HaNpsHKeHNe
pKammepa
3 BxonHoe conpoTtuBieHue (onpeensercss CONpoTUBIEHUEM 200
BCTPOEHHOTO pe3uctopa), Om
B PEXKUME U3MEPECHHS
9 CHJIBI TOKAa +0,1
oT 4 1o 20 MA
[Ipenensl gomyckaemoit B PEXKUME U3MEPECHHS
10 . . + 0,075
MPUBEACHHOW OCHOBHOM cuiel Toka oT 0 o 20 MA
MOTPEIIHOCTH, %o B PEXKUME U3MEPECHHUS
11 + 0,06
HanpsbkeHus oT 0 o 5 B
B PEXKUME U3MEPECHHS
12 P P +0,03
HanpsbkeHus = 5 B
13 [Ipenensl gomyckaemoit B PEXKUME U3MEPECHHUS £ 0.01
IIPUBEJICHHOM JOTIOJTHUTEIBHON | CHJIBI TOKA ’
MOrPEITHOCTH BBI3BAHHOM
W3MEHEHUEM TEeMITePaTyphl
B PEXKUME U3MEPECHHS
14 OKPYKalOIEro BO3ayXa OT + 0,01
. HaIpPsHKEHUS
HOPMAaJIbHBIX YCIOBUM Ha
kaxaele 10 °C, %
B PEXKUME U3MEPECHHUS
15 P P +0,165
cuiibl ToKa oT 4 10 20 MA
B PEXKUME U3MEPECHHS
16 MakcuMaiibHask pUBEICHHAS p P +0,14
cuibl Toka oT 0 1o 20 MA
MOTPEIIHOCTH BO BCeM pabouem
o B PEXKUME U3MEPECHHUS
17 TeMIIEPaTYpPHOM JHara3one, % +0,125
HanpsbkeHus oT 0 1o 5 B
B PEXKUME U3MEPECHHS
18 P P + 0,095
HanpsbkeHus = 5 B
19 Pazpsanocts ALIL, Out 14
. E 20 Hudpooe mpeacrapieHne MOTHOMN MIKATBI ot 0 o 16384
=|z B PEKUME U3MEPEHHUS
HE 21 3,05
5] ks [lena equHUIIBI HANMEHBIIIETO CHJIBI TOKA, MKA
o = 2 paspsna B PEXKHUME U3MEPEHUS 0.61
HarpsbKeHus, MB ’
o Ot BHEIIHETO
=
S B PEXKUME U3MEPECHHS HMCTOYHHUKA
X 23 [Turanue p p
= CHJIBI TOKA MIOCTOSIHHOTO TOKa
2 24 B
=]
=
=
3
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Tabmuma 12 xapakTepruCTUKH aHAJIOTOBBIX BBIXOJIOB

Ne XapakTepucTUKa 3HaveHue
1 Jlnana3oH BBIXOJHOTO CHTHaJIa, MA ot 4 mo 20
2 KonmuecTBo aHanorossix BeIXOJI0B | M301mpoBaHHBIX 2
3 ["anpBannueckas pa3Bs3Ka NunuBuayansHas
4 ComnpoTuBieHUE HATPY3KH <600 Om
3amuTa OT NOBBILIEHHUS CONTPOTUBJICHUS HATPY3KU BILIOTH JI0
5 5 p py3 a [IpucyrcrByer
XO0JIOCTOTO X0/
6 [Ipenensr nomyckaemMoi NpUBEAEHHOW OCHOBHOM MOTPEIIHOCTH, 401
% s
[Ipenensl nonmyckaeMoil NPUBEICHHON AOMOJHUTEIBHOM
7 MOTPEIIHOCTH BbI3BAHHON M3MEHEHUEM TEMIIEPaTyphbl £ 0.023
OKPY’KaIOILIEr0 BO3/1yXa OT HOPMAJIbHBIX YCIOBHM Ha KaX7ble ’
10 °C, %
3 MaxkcumanbHas IpuBeIeHHas IOIPEUIHOCTh BO BCEM pabouem L0925
TEMITEpaTypHOM JAuarna3one, % ’
9 Croco6 ¢hopMHupOoBaHUS BBIXOHOTO CUTHAJA 1M
Ot BHEIIHETO
HCTOYHUKA
10 [Turanue
MTOCTOSIHHOTO
ToKa 24 B
Tabnuna 13 xapakTepucTUKU JUCKPETHBIX (IIU(POBHIX) BXOJIOB
Ne XapakTepucTUKa 3HaveHue
KOMMYTAallUOHHBIE
1 Tun moAKII0YaeMBIX JaTYNKOB T H\,
yCTpOICTBa
2 makcumansHoe Umax, B 27
3 Hanpsxenne nuranus HoMmuHaneHOE U, B 24
4 MmuHIManbHOe Umin, B 21
5 Ponx Toka [TocTosiHHBIM
Ot BHEIIHETO
6 [Tutanue
HCTOYHUKA
7 KonunuectBo 1n@poBbIX BXOI0B 16
a, rpynmnamu 1o
8 Hanuuue oOumx Touek Mexay KaHajlaMu Jla, pr:HT
9 ["anpBaHMYeCcKas U30JSILMS TUCKPETHBIX BXO/I0B ['pynmoBas
i E 10 Cocrosaue "0" TOK He 6ojee, MA 0,3
£l=
=|3 11 . TOK HE MeHee, MA 1,0
HE Cocrosaue "1
5] ks 12 TOK He 06ojee, MA 1,8
5ol =X
mi=
g
<
=
=
=]
=
=]
=
=
3
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%
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Tabnuna 14 xapakTepucTUKU JUCKPETHBIX (IIM(POBHIX) BHIXOJ0B

Ne XapakTepucTUKa 3HaveHue
1 HomunaneHsiii Tok (cocrostaue "1"), A 0,5
2 KonunuecTBo 1nppoBBIX BBIXO/I0B 8
3 [Tonnslil TOK MOy, A 2
4 Tun 3amuTel Heszamuienusie
Tpan3ucTopHsIi -
5 Tun nudposBoro BeIxo1a OTKPBITBHIN
KOJUIEKTOP
Buemnunit
6 VYcTaHoBKa 3alIUTHOTO YCTPOUCTBA OT MEPETPY3KHU MO TOKY HPEAOXpARHITEIE,
yCTaHaBIIMBAETCS
10JIb30BaTEIEM
7 Hannuue o0mux Touek Mex1y KaHaTaMu Ja, FPE:MH fo
8 MakcumansHoe Umax, B 27
9 Hanpsxenne nuranus HoMmuHaneHOE U, B 24
10 MmuHIManbHOe Umin, B 21
11 Ponx Toka IlocTosHubIi
Tabmuma 15 xapakTeprucTUKN TPOLIECCOPHOTO sApa
Ne XapakTepucTUKa 3naveHue
1 SAnpo ycrpoiictBa ARM Cortex M7
2 TakroBas gacrora sapa, MI'ng 216
3 Tun namstu Uit xpanenus nporpamm (I13Y) Flash
4 O6beMm namstu ans xpanenus nporpamm (I113V), k6aitt 2048
5 O6beM namstu ais xpaHeHus nanHbix (O3Y), kOalT 532 + 4096
6 Tun NaMATH JUIs COXPAHEHN JIAHHbIX COCTOSAHHA KOHTPOJLIEPA FRAM
Ha CJlydail OTKJIIOUEHHUS MUTaHUS
7 OO6beM nmamsTu AJ1s COXpaHEHUs JaHHBIX COCTOSHUS 128
KOHTpOJUIEpa Ha CIIydaid OTKJIFOUCHHSI ITUTaHUs, KOAUT
8 Cpena pa3paboTKH MPUKIATHBIX POTPAMM CodeSYS v3

1.2.2 Tlokazarenu HaaeXKHOCTH (O€30TKa3HOCTH):
- CpCaHAA Hapa60TKa Ha OTKa3 B HOPMAaJbHBIX YCIOBHAX C YYCTOM TCXHHUYCCKOTO

p E 00CITy>)KMBaHUsA, IPEAYCMOTPEHHOTO HACTOSIIIIUM PyKoBoACTBOM, He MeHee 100000 u.
=\ - CpoK ciykOb1 HE MeHee 10 JeT.
= E
sla
2l 1.3 CocraB usnenns

1.3.1 KoHTposuiep M3roTaBiaMBaceTCsl B IIACTMAacCOBOM KOpIIyce, MpeAHa3HAuY€HHOM st
< o o
§ kperuieHus Ha DIN-peiiky 35mm. [loakiroueHrne Bcex BHEIIHUX CBSI3€H OCYIIECTBIIETCS depes
= pa3beMHBIE COEIUHEHUS, PAaclOJOKEHHbIE 10 JBYM OOKOBBIM CTOpPOHaM KOHTpPOJUIEpa.
= OTkpblTHE KOpIlyca Ul MOAKIIOUEHHUS BHEIIHMX CBSi3ed He TpedyeTcs (3a MCKIIIOUYEHUEM
= HE0OXO0IMMOCTH ITPOTrPAMMHPOBAHMS).

Pazbembl KOHTpOJIIEpA:

— X1 — nuranue 24B;
=
3
5 JIucr
i 73619730.425200.005 PO moguduxanus 4 9
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

— X5 — microSD (114 MoAKIIOUEHUsI KapThl AMSTH);

— X6 — Ethernet RJ-45 (mpenna3zHaueH 1 ucnosib3oBaHus skpanupoBanHbix (STP, FTP)
u HeakpanupoBaHHbIX (UTP) xabeneit);

— X9, X10 — ananorossie Bxoga Al;

— X11 - COM1 RS-485 (ranpBaHnYeCKU N30JIMPOBAHHBIN);

— X12 — COM2 RS-232 (ranbBaHMYECKU U30JIMPOBAHHBIN);

— X13 — COM3 RS-485 (ranpBaHUYECKU U30JIMPOBAHHBIN);

— X14 — COM4 RS-485 (ranpBaHUYECKU U30JIMPOBAHHBIN);

— X15, X16 — anamorossle Beixoaa AQO;

— X17, X18 — nuckpetneie Bxoaa DI;

— X19 — nojkiroyeHrne MOyjiel paciiupeHus;

— X20, X21 — guckpetnsie Bbixoga DO.

1.3.2 KoMIuIeKT mocTaBKy KOHTpOJUIepa MpuBeAeH B Tadmuie 16.

Tabnuna 16
Ne HaumenoBanue O0o3HayeHHE Koa-Bo, mir.
1 Kontpomtep nporpaMmmupyemsiit KATITI-82-168 1
2 PykoBoACTBO 1O 3KCIUTyaTallMK 73619730.425200.005 PO 1
3 [Tacnopt 73619730.425200.005 I1C 1
4 Meroauka moBepku MII 201-002-2017 1

1.4 YcerpoiicTBo u padora

KoHTposuiep cocTouT M3 LEHTPaJbHOIO MPOIECCOpPa U MHUKPOCXEM, OCYHIECTBIISIFOIINX
(bYHKIII/II/I AUCKPCTHBIX, AaHaJIOTOBBIX BXOI0B n BBIXO/IOB, a TaK¥XKeE MOAACPIKKY
KOMMYHUKAITMOHHBIX HHTEPHEHCOB.

KonTtpomsiep comepXUT 3I€MEHT MUTAaHMs, HWCTIOJIb3YeMbIH s oOecriedeHus: paboThI
4aCoB p€ajibHOI'0O BpEMCHHU U p€3€pBHOI>'I naMATU MMPU OTCYTCTBHUHU OCHOBHOT'O ITUTAHUS.

Cpok paboThl 4acoB pPEaJbHOTO BPEMEHH U PE3EPBHOI MaMATH OT 3JE€MEHTa MUTaHUs
cocTasiuser 12 ner.

[IporpamMupoBaHue KOHTpOJIEPA MPOUZBOAUTCSA MPU MOMOIIM C IMOMOIIBIO CPEAbI
CODESYSV3.5. B kauectBe unrepdeiica cBsizu cO cpeioil MpOrpaMMUPOBAHUS UCTIONIb3YETCs
Ethernet.

1.5 MapkupoBKa u JiIoMOMpOBaHHUE

CocraB 1 conepkaHne OCHOBHBIX MAPKHUPOBOYHBIX TAHHBIX:

— HANMEHOBAHUE CTPaHbI,

— HANMEHOBAHUE TIPEANPUITUSI-U3TOTOBUTEIIS;

— eIUHBIA 3HAK OOpamieHuss MPOAYKIMHM Ha PBIHKE TOCYIapCTB-4ICHOB TaMOXEHHOTO
COI03a;

— naumenoBanue KAIIIT-82-168;

— HOMEp, IPUCBOCHHBIM KOHTPOJUIEPY NTPH U3TOTOBIICHUH,

— JlaTa U3rOTOBJICHUS;

— MmapaMeTphl MUTAHUS;

— YCJIOBHSI SKCILTyaTallHH;

—IP.

MapkupoBoyHas TabJIMYKa pacroJiaraeTcsi Ha OOKOBOM CTOPOHE KopITyca mpudopa.

Jlucr
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

[TnomOupoBanme HE MPETyCMOTPEHO.
1.6 YnakoBka

1.6.1 VYmnakoBblBaHME KOHTpOJUIEpa TMPOU3BOJUTCA B 3aKPbITOM IIOMELIEHUU MpU
TeMreparype okpyxatomero Bo3ayxa ot 15 °C no 40 °C u otHOCHTENbHON BiiakKHOCTH 110 80 %
no I'OCT 23170-78. KoHTposuiepsl, HpOIIEAIINEe KOHCEPBALUIO, OOEPHYThIE YIIaKOBOYHOM
oymaroii mo I'OCT 8273-75, ymakoBBIBalOTCS B NOTPEOUTENbCKYIO Tapy (B KOpPOOKH U3
rogpupoBanHoro kaprona no 'OCT P 52901-2007). IlpocTpaHcTBO MEXIy yCTpOMCTBaAMH U
CTEHKaMH TOTPEOUTETHCKON Taphl JOJDKHO OBITh YILIOTHEHO.

1.6.2 IlpuHATHIE TpeACTaBUTENEM 3aKa34MKa KOHTPOJUIEPHI JOJDKHBI OBITH YITAKOBAHEI
OT/IENIbHO B TPAHCIIOPTHYIO Tapy (KOpOOKH M3 roppUpOBAHHOTO KapTOHA), IJIOTHO 3aIOJIHSS B
HUX CBOOOJIHBIE MecTa. B Kaxkyt0 KOpoOKY OJKEH BKIIAABIBATHCS YITAKOBOYHBIN JIUCT.

1.6.3 ComnpoBojauTenbHas JAOKyMeHTalus (dKcruiyataudoHHas (m. 2-4 Ttabmunsl 15) u
TOBApOCONPOBOIUTEIIbHAS) TOJDKHA OBITh YJIOKEHA B IAKEThI U3 MOJMITHICHOBOW TUICHKHU IO
I'OCT 10354-82, koTOpBIE€ MOMEMIAIOT B TPAHCIIOPTHYIO Tapy.

2 UcnoJsib30BaHue MO HAZHAYECHHUIO

2.1 JDkcniryaTallMOHHbIE OTPAHUYCHUA

KonTtposutep n0mKeH 3KCIuTyaTupOBaThCs:

- B 3aKpPbITBIX MOMELIEHUAX WIN HIKadax 3JeKTpooOOpyI0BaHUS, KOHCTPYKIUS KOTOPBIX
J0JKHA 00ecreyrBaTh 3allUTy KOHTPOJUIEpa OT MONAaJAaHUs Ha KOHTAKThl BBIXOJHBIX Pa3beMOB
Y BHYTPEHHUX AJIEMEHTOB BJaru, rpsi3y, MbLJIM U IOCTOPOHHUX MTPEIMETOB (CM. TabmuLy 4);

- IIp¥ (PU3MUECKUX YCIIOBUSAX OKpYXAIOIIeH cpellbl yKa3aHHbIX B Tabnuie 1, 3amperaercs
HCIIOJIb30BAHNE KOHTPOJUIEPA MPU HAIMYUU B OKPYKAOLIEH Cpee KUCIOT, IIEJI0Ye, Macen 1
VHBIX arPECCUBHBIX BEILIECTB.

2.2 [loaroroBKa n3aejus K HCNMOJIL30BAHUIO

2.2.1 MoHTa% KOHTpOJIepa

[ToarotoButh MecTto B mIKady 31eKTpooOOpynoBaHusA. YKpenuTh KoHTposuiep Ha DIN-
pENKY 3alleIKON BHU3.

PexkoMeHryeMble pacCTOSHUS IPH MOHTAXE:

- Me 1y npuOopamu B psiay: He MeHee 10 mM;

- MEXIY psiIoM IpuOOpoB U KaOeabHBIM KaHAJIOM: He MeHee 30 MM.

[Ipu pa3mMelieHur KOHTpOJUIepa CIEAYeT IOMHHUThH, YTO IMPH 3KCILTyaTallud OTKPBIThIE
KOHTAKThl KJIEMM MOTYT HaXOIMUTbCS O]l HANPSHKEHUEM, OMACHBIM ISl YEJTOBEYECKOM >KM3HMU.
JlocTyn BHYTpb TakHX IIKa(QOB pa3pelieH TOJIbKO KBaTU(UIUPOBAHHBIM CIIELUATHCTAM.

2.2.2 MOHTAX BHEIIIHUX CBA3EH

2.2.2.1 IluraHue KOHTpoJUIepa CIEAYET OCYLIECTBIATh OT JIOKAJIBHOTO OJIOKa MUTaHUS
HNOAXOJSIEH  MOIIHOCTH, YCTQHOBJIIEHHOIO COBMECTHO C KOHTPOJUIEpOM B  IIKady
anekTpooOopynoBaHusa. Bo BHemHed nenu O0Jioka NUTaHUS PEKOMEHAYETCS YCTaHOBHTH
BBIK/IIOUaTEb, OOECIEUNBAIOIIMK OTKIIOYEHUE KOHTposuiepa oT ceru. [Ilutanue kakux-i1m6o
YCTPONCTB OT CETEBBIX KOHTAKTOB KOHTPOJUIEpA 3allpeLacTcs.

Jlucr

73619730.425200.005 PO monuduxanus 4

W3m. | Kon.yu.| JIuct |Ne nok. |IToanucs| darta

11

dopmaTtA4




CormacoBanoCoriacoB

2.2.2.2 Tloaxnrouenue uHTepderica RS-485 BblmosnHsgeTcs MO TPEXIPOBOIAHON CXEME.
[ToaxitoueHue MpOU3BOAUTH IMPU OTKIOYEHHOM HANPSDKEHUU MUTaHUS BCEX YCTPOMCTB CeTH
RS-485. Jnuna nuauu cBsi3u JobkHa ObITh He Oosiee 1200 merpos. [loaxitoueHue ciemyer
OCYIIECTBJISITh BUTOM IMapoil MPOBOJOB, COOMIOAast MOJSIpHOCTh. [IpoBon A monkirodaercs K
BBIBOJY A KOHTpOJUIEPA, aHAJOTMYHO COEIUHsAIOTCS BbIBOAbI B. IlonkimioueHue nmpou3BOIUTh
IIPU OTKJIIOYEHHOM IUTaHUM BCEX YCTPOMCTB B IMHUU RS-485.

2.2.2.3 Tlogxmouenue wunrtepdeiica Ethernet mpomsBoautcst 8-Mu KuIbHBIM KaOeieMm
«BUTas napa» kareropuu 5. Ha kabenb ycTaHOBUTH OKOHEUHbIEe pa3beMbl Tura RJ-45(8C8P).
OtBeTHyt0O dacTh Kabens mnoakmO4YuTh K Ethernet-koHmeHnTpatopy, K CETeBOW Iuiarte
KOMIIbIOTEpA WM K HHOMY 00opynoBaHuto. [Ipy NoaKII0YeHHH K KOHIEHTPATOPy UCIOIb3YeTCs
0ObIUHBIN (IpsiMOIt) Kabesb, MPU MOJKIIOYEHUN K CETEBOW IUIaTe WIK K THOMY 000pYyI0BaHUIO
HCIOJIb3YETCsI KaOelb C MePEKPECTHBIM MOHTAKOM.

2.2.2.4 Tlonkmouenne uHtepdeiica RS-232 BeinonHsercs yepe3 NOpThl, PaclosoKeHHbIE
CHHU3Y M CBEpXy IMaHenu KoHTposuiepa. OTBeTHyr0 dacTh Kkabens BctaButh B COM-mopt
KOMIIBIOTEpA WK IPYroTro yCTPONCTBA € MOANEPKKON JaHHOTO MHTEpdeiica.

2.2.2.5 TlonkiroyeHrne MCTOYHUKOB CHTHAJIIOB K aHAJIOTOBBIM M JIUCKPETHBIM BXOJaM, a
TaK)Ke MOJIKIIOYEHUE HMCIOJHUTEIbHBIX MEXaHM3MOB K aHAJOrOBBIM U JUCKPETHBIM BBIXOJaM
OCYILIECTBJISAITh, IPEIBAPUTENBHO OTKIIIOUMB NMUTAHUE KOHTPOJUIEPA, MMOACOEAUHIEMbIE NATUYUKU
Y UCHIOJIHUTENIbHbIE MEXaHU3MBI.

Jis  oOecniedeHHs]  HAJAEKHOCTH  DJIEKTPUYECKMX  COCAMHEHMH  PEKOMEH]yeTcs
VICIIOJIB30BATh MHOTOKHIIGHBIC MEIHBIE KaOemn, cedeHneM He 0oiee 1,5 MM’, KOHIIBI KOTOPBIX
nepe MOAKIIOYCHHEM CIIeNYyeT 3a4UCTUTh U OOIYyAUTHh WM 00XKaTh B HAKOHEYHUKU. 3aYHCTKY
kabenell He0OX0AMMO BBITIOJHATH C TAKUM PacueToM, YTOOBI Cpe3 U30JISIUH IIOTHO MpHIIErall K
KJIEMMHOM KOJIOJIKE, T.€. YTOOBI OTOJIEHHBIE YYaCTKU IIPOBO/JIA HE BHICTYIAIM 32 €€ MPEIEIIbL.

Buumanue!!! Bce nepexiiioueHHsi KOHTPOJLJIepa NMPOU3BOAMTH MPH OTKJIIOYEHHOM
NMUTAHUN.

E
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2.3 Ucnojb30BaHue U3aeus

2.3.1 YcraHoBKa HHTEerpupoBaHHOi cpeabl pa3padorku CODESYS V3.5

Kontpomnep nporpammupyetcst ¢ momotisio cpeast CODESYS V3.5 Bepcun ve ke SP8
Patch 3. Cpena nporpammuposanust CODESYS u npyrue ¢aiinbl, Heo6xoaumble a1 e€ paboThl,
HAXOJISATCS HA ONITUYECKOM JIMCKE, BXOISAIIEM B KOMILUIEKT IIOCTaBKH KOHTPOJLIEpa.

[Tocneantoro BEPCUIO CODESYS MOHO CKayaTh o CCBIJIKE:
https://store.codesys.com/codesys.html, npenBaputensHo 3apeructpupoBaBurcb. Ha BbiOOp
ecTb Bepcus i 32 outHoit u 64 OutHol onepanuonHoil cucteMbl (OC) (pUcyHOK 2).

CODESYS Development System V3

The CODESYS Development System is the IEC 61131-3 programming tool for industrial
control and automation technology, available in a 32-bit and a 64-bit version.

Version: 3.5.16.10
Order number: 1101000000

Download 32 Bit >

Download 64 Bit >

Pucynoxk 2 — Be16op paspsaanoctu CODESYS

Basno!!! Bepcus ckauuBaeMoro gaiijia 10/1:KHAa COOTBETCTBOBATH PA3PSAAHOCTH Ballei
ONepauMOHHOM CHCTEMBbI.

Bec mporpammsl ycraHoBku nopsiaka 1,2 ['6aiit. Ilocne ckaunBaHMsI HY)KHO 3aIlyCTHTb
¢daiin  CODESYS XX Y.Y.YY.YY.exe (rome - XX pa3psgHocTh BbIOpaHHOrO (aitna, a
Y.Y.YY.YY. Bepcus CODESYS). B namem cnygsae CODESYS 64 3.5.16.10.exe. IlepBoiM
JIeJIOM YCTaHOBIIMK MPEAJIOKUT YCTAHOBUTH HEOOXOAUMbIE KOMIIOHEHTHI (PUCYHOK 3).

CODESYS 64 3.5.16.10 - InstallShield Wizard

7 CODESYS 64 3.5. 16. 10 requires the following items to be installed on your computer.
Click Install to begin installing these requirements.

Status Requirement

. g Pending Microsoft Visual C++ 2015 Update 3 Redistributable Package (x64)

g N Pending Microsoft Visual C++ 2015 Update 3 Redistributable Package (x86)

SE E Pending Microsoft .NET Framework 4.6 Web

E s Pending Microsoft Visual C++ 2013 Redistributable Package (x64)

s Cgl Pending Microsoft Visual C++ 2013 Redistributable Package (x86)
=

g

<

=

=~

=

=

=) .

= ‘ Install | Cancel
!

=)
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Pucynok 3 — OkHO yCTaHOBKHM HEOOXOIMMBIX KOMIIOHEHTOB

Hyxno HaxaTth kHONKY «YcraHoBuTh» («Install»). Ilocie yero KOMIOHEHTHI Ha4YHYT
MOCJIEIOBATENILHO YcTaHaBauBaThcs Ha Bam [1K.

Baxno!!! YcraHoBka HeKOTOPbIX KOMIIOHEHTOB TpedyeT NOAK/JIKYeHHE K CeTH

HHTEPHET.

Hanee nmotpedyercs nepesarpyska [1K. ITocme nepe3arpy3ku MHCTAUIALINAS TPOIOTDKUTCS.
Bo3MOXHO, B TOSBUBIIEMCS OKHE, HYKHO OyJeT CHOBAa HaXXaTh KHOIKY «YCTaHOBHTHY
(«Instally) mns mpomomkenus. [locme ycTaHOBKM BCEX HEOOXOAMMBIX KOMIIOHEHTOB TIOSIBUTCS
okHO yctaHoBkH cpeaibl CODESYS (pucynok 4).

1

CODESYS

CODESYS 64 3.5.16.10 - InstallShield Wizard n

Welcome to the InstallShield Wizard for
CODESYS 64 3.5.16.10

The InstaliShield(R) Wizard will install CODESYS 64 3.5.16. 10
on your computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

Cancel

Pucynok 4 — Okno ycranoBku cpensl CODESYS

B oxne HeoOxomumo Haxkath KHOMKY «Jlamee» («Next»), mocie 4ero mosBUTCS OKHO C
JUIIEH3UOHHBIM coranienneM. JJist mpoaoInKeHuss HEOOXOIMMO COTJIACHTBCS C COTJIAIICHHUEM,
MEPEKIIIOUNTh PaIMOKHOIIKY B COOTBETCTBYIOIIEE MOJIOKEHHE (PUCYHOK 5) M Ha)KaTh CTaBIIYIO

akTUBHOM KHOTIKY «Jlamee» («Nexty).
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) CODESYS 64 3.5.16.10 - InstaliShield Wizard =]

License Agreement

Please read the following license agreement carefully. CODESYS

License Agreement A
for the usage of a CODESYS Software or CODESYS
Software Package

General Terms of License (End User License Agreement) for

the supplied Software. Please read this Software User

Agreement carefully before using the supplied Software.
Downloading or installation of the Software constitutes

recognition by the customer of the conditions of this Agreement. ,

(@)1 accept the terms in the license agreement: Print

()1 do not accept the terms in the license agreement
Open Source Licenses

aliShield

< Back \ Next > Cancel

Pucynok 5 — OKHO JIUIIEH3MOHHOTO COTJIAIICHUS
Jlanee ycTaHOBIIMK MPEUIOKUTH YKa3aTh MyTh YCTAHOBKHU (PUCYHOK 6).

i CODESYS 64 3.5.16.10 - InstallShield Wizard

Destination Folder

Click Next to install to this folder, or dick Change to install to a different folder. CODESYS

Install CODESYS 64 3.5. 16. 10 to:

,J C:\Program Files\CODESYS 3.5.16.10\ Change...

fid
Q

< Back \ Next > ] Cancel

o
A=

dl=

E_ z Pucynok 6 — [lycts ycranoBku cpeast CODESY'S

o Ecnu Hy)xHO MeHsieM ero, HaxaB Ha KHONKY «M3MmenuTh» («Changey), ykazpiBaeM HOBBII
nyTh. JlJig mpoaoipKeHus HaxkuMaeM Ha KHOTKY «/lamee» («Next»). Ilocie 3Toro ycraHOBIIMK
MPEJIOKUT THUIl YCTAHOBKH (PUCYHOK 7).
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1 CODESYS 64 3.5.16.10 - InstallShield Wizard Edl
Setup Type .
Choose the setup type that best suits your needs. CODESYS
Please select a setup type.
All program features will be installed. (Requires the most disk
(e space.)
Custom
Choose which program features you want installed and where they
[ }ga will be installed. Recommended for advanced users.
< Back ' Next > Cancel

Jns  momwp3oBarenen
PEKOMEHIyeTCS OCTaBHUTH
MIPOIOJHKEHHST HEOOXOIMMO
«YcranoButh» («Install»)

Pucynok 7 — Bbi6op THIIa ycTaHOBKH

paHee He WUCHOJb30BaBUIMX cpeny paspadborku CODESYS
pammokHoniky B moJsiokeHuu "llomHas» («Completey). [ns
HaxaTbh KHONKY «Jlanee» («Next») 1 B HOBOM OKHE HaXaTh KHOIKY
I 3allyCKa HWHCTAIIOUHu C BI)I6paHHI)IMI/I OIIUAMMU. ITocne

MPOJIOJDKUTENBHON YCTAaHOBKM THOSIBUTCSL COOOLIEHHME OO0 YCIEUIHOM YCTaHOBKE Cpelbl
CODESYS (pucyHok 8) rie Hy)XkHO OyJeT Ha)kaTh KHONKY «3akoH4UTh» («Finishy).

#

CODESYS

CODESYS 64 3.5.16.10 - InstallShield Wizard =]

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed CODESYS 64
3.5.16.10. Click Finish to exit the wizard.

o [[] show the Windows Installer log
HE
<= B
S E
] o)
] &
§ Pucynok 8 — OxHo coobmenne 00 ycrnenrHoit ycranoBke cpensl CODESY'S
=
E( [Tocne yero Ha paboueM CTOJIE MOSBUTCS COOTBETCTBYIOIUN APIBIK (PUCYHOK 9).
=
=
3
A JIucr
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— CODESYS.exe.

Pacnonoxenne: CODESYS (C:\Program Files\CODESYS 3.5.16.10\CODESYS'
Common)

Pucynok 9 — Spnsik s 3amycka cpensl CODESY'S

[Ipu HaBeneHUU BUJEH MyTh, 10 KOTOPOMY MOXHO HalTH ¢aiin 3amycka cpeasl CODESYS
[lo ymomyanuro naHHbIM (¢aiin Haxomutcs B manke C:\Program

Files\CODESYS 3.5.16.10\CODESY S\Common, B cootBeTcTBUH ¢ Bamieir OC u Bepcueit cpeubl

CODESYS.

E
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2.3.2 YcranoBka nakerta 1Jis nporpammuposanus KATITT

[lepen Tem, Kak MPECTYyNUTh K MPOTPAMMHUPOBAHHIO KOHTpOJUIEpa, HEOOXOAUMO
ycraHoBUTh nakeT (package). [laker conepxut aiinel nieneBoit muaTdopmsl (target - Qaitnbl) U
o6ubnuoreku (library), HeoOxoauMbIe Jis HaMcaHus nporpaMm KonTposuiepa KATIIL.

Baxno!!! CymecTByeT HeCKOJIbKO anmapaTHbIX Bepcuil koHTposuiepoB KAIIII ¢
pa3HbIMHU Xxapakrepuctuxkamu. Ilpu 3Ttom daiiabl nenesoi miargopmsel (target - gpaiiabl)
AOJI’KHBI  COOTBETCTBOBATH HcHoJb3yemMomMy KoHTpoJuiepy KAIIIl. Bubéaunorexn,
cojepskaluecs:i B INakKeTe, NMOAXOAAT KO BceM BepcusiM KoHTpoJuiepa. Hampumep nas
koHTposiepa KAIIII-82-168 na ocHoBe npoueccopnoro sitpa ARM Cortex M7 Hy:KeH
MmaKeT yCTaHOBKHM asu-pro-kapp-82-168-v1.0.3.1 F7.package

UToObl yCTaHOBUTH MAakKeT, BbIOEpUTE MYHKT «MeHemKep MaKeToB...» B MEHIO
«UHCcTpyMeHThD (pucyHok 10).

OTtnaaka | MHcTpymeHTel | OkHo  Cnpaska

I@ MeHe@Xep NaKeTos. .. I
X Eacklaé-e Designer...

Eﬂ Cve Fm Penosutopuin BubnuoTex...

- _|_‘] PenosuTopuit yCTPONMCTB. .. .\

Pucynok 10 — 3anyck MeHemKepa akeToB

OTKpoeTcs OKHO MEHe/Kepa nakeToB (pUCyHOK 11).
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J Menepxep nakeros X
YCTaHOBNEHHbIE NaKeTbl
06roBMTL CopTvpoBaTb No: | Mms v YCTaHOBMTD...
0 1
Nma Bepcua [ara ycTraHoeku Wnpopmauus obHoenerns  Mnpopmaum:
[
& copesys Package Designer 3.5.8.0 05.05.2017 NMueHsna He Ti
ﬁ’ CODESYS SoftMotion 4.1.1.0 05.05.2017 JocTynHa Bepaua 4.2.1.1! NMvueH3nA He T
ObHosnexua
CODESYS Store
CODESYS Store
< >
[J Nokazeieate eepcum Nonck oSHoBNEHMIt B DOHOBOM pexmMe 3aKpbiTo

Pucynok 11 — OxkHO MeHeKepa aKkeToB

Haxxmute kHOTIKY «Y CTAaHOBHTS. ..» (PUCYHOK 12).

JTUPOBATL NO: MR v l YCTaHRHTb... I
WAL
WMudopmauus obHoenenmna  Undc
NMnuer
QocTtynHa Bepaus 4.2.1.1! Nuuen

o
o = Pucynok 12 — Knomnka ycTaHOBKM nakeTa
S E
A=
% r_%’ Bri6epute Hyx)HBIH ¢ailn ¢ maketoM (pucyHok 13). [lns xontposnepa KAIITI-82-168 ums
o = (aiina hopMupyeTcs CiIeayoIuM 00pa3om:
o asu-pro-kapp-82-168-vX.X.X. X.package
=
<
=
= rae X.X.X.X — Bepcus makera.
5
=
E
5 JIucr
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

: ) OTKpbITHE

T @ « User » 3arpyskun v ¢ Mowmck: 3arpyskn

¥Ynopsagouunte ¥ Cozaarte nanky = O

A
{ WzbpanHoe

& 3arpyzkun @ asu-pro-kapp-82-168-v1 .0.3.0.package

=) Hepaenune mecta @ asu-pro-kapp-82-168-v1.0.3.1 F7.package
Bl Pabouwii cton

1% 37071 KOMNBIOTEP

# Buaeo

*| JokymenTsl

& 3arpysku

= Wzobpaxenus

W Mysbika

p Pabounii cton

i NokansHbiii guck

8 DVD-anckosoa(lY <

Wms daina: | asu-pro-kapp-82-168-v1.0.3.1F. v | | Package (*.package)

1 OTtkpbiTe '

Nma [arta usmeHeHuna

Tun

CODESYS

CODESYS

OtmeHa

Pucynoxk 13 — OkHo BbIOODpA (haiina makera

OTkpoeTcs OKHO ycTaHOBKM makeTa. BeiOepute myHKT «llojiHas ycTaHOBKa» U HaKMUTE

kHOTKY «Jlanee» (mmm «Next») (pucyHok 14).

@ Ycranoeka - Choose Setup Type

KAPP-82-168 PLC [1.0.0.5]

Please selectthe typeof setup youwould liketo perform.

(®) MonHaa ycTaHoRrka
ByayT ycraHdeneHbl BCe KOMNOHEHTDI.

() Tunmuras ycraHoeka
ByayT ycTaHoBneHbl Haubonee MCnonb3yeMble KOMNOHEHTHI.

() BribopouKas ycTaHoeKa

KOHTpONb TOro, KaKue KOMNOKEHTLI NaKeTsl SyayT yCTaHOBNEHSI.
PeKoMeHayeTca Ang NPOABKHYTHIX NONb30BATENEH.

Cancel Next >

I

o)

Pucynok 14 — OxHo BbIOOpa THIIA yCTAHOBKHU TaKeTa

M3m.

Kom.yu.| JTucr |Ne nok. |TToanucs| data
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Jlo)kauTech yCcTaHOBKHM TMakera. [l Toro 9rto OBl IMOCMOTPETh YCTaHOBJICHHBIC
KOMIIOHEHTBI HaXXMUTE KHOTIKY «/lamee» («Next») (pucyHok 15).

: ) YcraHoska - Setup Completed n

KAPP-82-168 PLC [1.0.3.0]

MaKeT yCnewHo yCTakoBneH. Haxmure 3aseplunTb, YToObI BLINTH K3 YCT3HOBLUMKE, WK
Danee, 4To6bl NPOCMOTPETL PE3yNbTaTHI.

Finish

Pucynok 15 — OkHo 3aBepieHust yCTaHOBKU

[Tocne dero oTKpoeTcs OKHO pE3yabTaTOB YCTaHOBKH (pucyHOK 16). s Gomee
MOAPOOHBIX PE3yJIbTaTOB MOKHO PACKpPHITh BIJIOKEHHbIE BETKH, Ha)XaB Ha 3HAYOK «T», IO
KaXJIOMY ITyHKTY.

& YcraHoBka - PesynbTatbl n

KAPP-82-168 PLC [1.0.3.0]

= ¢
Installation summary "( :)

Pesynbtatei:

= Onucanue ycrpoiictsa (7)
Component/DeviceDescription/ASU-PRO-KAPP-82-168.devdesc.xml: 3neme
Component/DeviceDescription 2/loDrvDiscretelOKAPP82.devdesc.xml: anen
Component/DeviceDescription 3/loDrvAnaloglinputKAPP82.devdesc.xml: 35
Component/DeviceDescription 4/loDrvAnalogOutputKAPP82.devdesc.xml:

g Component/DeviceDescription 5/loDrvModbusRTUSlaveKAPP82.devdesc.xr
g = Component/DeviceDescription 6/loDrvModbusTCPSlaveKAPP82.devdesc.xn
SE E Component/DeviceDescription 7/loDrvlec60870104SlaveKAPP82.devdesc.x
E ] +  bubnmorexa (2)
4 [aa)
=
A < >
< Back Finish
g
<
=
=
= P 16-0
a HCYHOK KHO PE3YJIbTaTOB YCTAHOBKH
=
=
S
5 JIucr
%
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Jlyist 3aBepIeHnsl YCTAaHOBKUA HEOOXOIMMO HaxkaTh KHOMKY «['oToBo» («Finishy). ITocie
YEero yCTAaHOBJICHHBIN MAKET MOSIBUTCS B CIIUCKE MEHEKepa MakeToB (pUCYHOK 17).

Nma Bepcua  [lara ycraHosku
& CoDESYS Automation Server Connector 1.9.0.0 06.08.2020
& CODESYS SoftMotion 4.7.0.0 06.08.2020
@9 KAPP-82-168 F7PLC 1.0.3.1 07.08.2020

Pucynok 17 — Criucok nakeTos

CormacoBanoCoriacoB
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2.3.3 YcraHoBka HOBBIX (aiinioB neaeBoi miardopmbr KAIIIT

Ecnu Hy)xHO OMeHATH (aiiiibl 11es1eBOH T1aT(GOPMBbI IPU CMEHE KOHTPOJUIEepa, Ul Hayala
HY)KHO yIaluTh paHee ycraHoBjieHHOe ycTpoiicTBo KAIIIL. JIist 3Toro Hy»kHO BHIOpaTh MYHKT
«Peno3uropuii ycTpoicTs...» B MeHI0 « HCTpyMeHThI» (pUcyHOK 18).

Otnaagka | WHcTpymenTsl

leHo Cnpaska  Automation Server

 Menegxep nakeroe...

m Penosutopuit 6ubanorex...

iproBas c1| Jj Penosutopuii ycTpoicTs...

CODE @]  PenosuTopuii BU3yanbHbIX 3N1EMEHTOE
Rl Penosutopwii cTuneii eusyanusaumu...

u Penosutopuit AMUEH3NA...

40BHbIe ( \.
u MeHegxep nMUEH3NA...
|5] Hog CkpunTbl »
ﬁ; Otk .
_ Hacrpoiika...
_[j Otk
Onuumn...

WmnopT 1 3kcnopt onuui...

faBHKe 1 Device Reader...

Pucynok 18 — 3amyck peno3utopusi ycTpoucTB

Packpeits ciucox [1JIK, naiitu u Beiaenuth B HeM KAIII-82-168, a 3aTemM Ha)kaTh KHONIKY
«Y namuth» (pucyHok 19).

S Penosutopui yctpoincts n
Pacnonoxenue System Repository v Pepaktupoeats
(C:\ProgramData\CODESYS\Devices) i
YCTaHoBneHHble ONMCalna YCIpOﬁCTB
CTpoKa AN\ NONHOTEKCTOBOro NOMCKa Qgroeﬁszo <All vendors> v YCTaHoBMTS...
Nmsa Mpoussogurens Bep A YpanuTs
%@ pasn. 3KCnopT...
+ gHMI-yCTDOﬁCTBa
=@ nnk
+ [{1—2 MK SoftMotion
*ﬁ CODESYS Control RTE V3 3S - Smart Software Solutions GmbH 3.5.
i_'_ij CODESYS Control RTE V3 x64 35S - Smart Software Solutions GmbH 3.5.
\_'B CODESYS Control Win V3 3S - Smart Software Solutions GmbH 3.5.
!_'B 'CODESYS Control Win V3 x64 35 - Smart Software Solutions GmbH 3:5.
(A kapp-32-168 | asuPrO 3.5.
) g +- @ Npusoasi SoftMotion v
g S < 2 Qetanu...
=1z
el I
Sl
g ;_‘gl 3aKpbiTh
=
5 Pucynok 19 — Y nanenue ycrpoiicrsa KAIIII-82-168
g
:. Korpa ycrpoiictBo OyAeT yaaiaeHo, B TOM ke OkHe «Peno3uTopuil ycTpoiicTBy, He00X0MMO
X Ha)KaTh KHOTIKY «YCTaHOBHT...». [I0Ciie 4ero OTKpOeTCs OKHO, B KOTOPOM HEOOX0IUMO
= yKa3aTh MyTh K (ailily onucaTesto HOBOTO YCTPONCTBA U TUII OTKPbIBaEMOro ¢aiisia (pucyHok
20).
=
5
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. YCTaHOBUTL ONWCaHMe YCTPOWCTBa Automation Server

T 8 » 3roTkomnbio... » 3arpysku v ¢ Mouck: 3arpysku L
Ynopsgounte ¥ Cozpats nanky = '_] (7]
-
| Hepaenue mecta }
. Paso'ﬂrﬂi cron Het anemenTos, YAOBNETEOPAIOWMX YCNOBMAM NONCKA.

lMocnegHue HOBOCTH

1% 370t KOMNBIOTEP

B Suaeo -

JokymeHTbl .
8 3arpyzku Se’[tlng S
= Nzobpaxenus We place cookies fo

W Myzbika

m Pabouwuii cton
&y NoxansHblit gnck
9] DVD-auckoeog (I

v < > \7\

Wma daiina: v ’EDS v DCF-daiinei (*.eds, *.dcf, v

10-Link Device Description (IODD) (*IODD1.1.xml;*IODD1.0.1.xml)
XML-¢aiin onucanusa ycrpoiicrea sercos Il (*xml)

|Bce noaaepxueaembie dainel onucanusa (*xml;*.eds;*.dcf;*.gs?)
Kordurypaumorsie XML-aitnel onucanus yctpoiictea EtherCAT (*xml)
Daiinbl koHdurypauum Profibus DP V5.0 (*.gs?)

®Daiinel koHpurypaumm Profinet |0 (GSDML*.xml)

| ®aiinbl onncanma yctporicrea (*.devdesc.xml)

Pucynok 20 — OKkHO yCTaHOBKM OIHKCATENs yCTPOiicTBa

Eciu neo6xonumo padortats ¢ KAIIII-82-168 Ha ocHoBe mporeccoproro simpa ARM Cortex M7,
TO (haiin omucarens yctpoicta oyaer cnenyromum - ASU-PRO-CORTEX-

embedded M7.devdesc.xml. [Ipu 3TOM 117151 TOTO 9TO OBl B OTKPBHIBIIEMCS] OKHE OBIITN BUTHBI
(aiiibl JAHHOTO THIA HEOOXOIMMO BBIOPATh COOTBETCTBYIOIIUI TUH (aitioB. Hanpumep:
®aiinet onucanus ycrporctsa (*.devdesc.xml) (pucynox 21).

Daiinbl onucaHua ycTpoiicTea ( v r—] Analvtics & perd
EDS u DCF-daiine (*.eds, *.dcf)

10-Link Device Description (I0DD) (*IODD1.1.xml;*IODD1.0.1.xml)
| XML-daiin onucanus ycrpoiictea sercos Il (*.xml)
|Bce nopaepxueaembie daiinbl onucanuna (*xml;*.eds;*.dcf;*.gs?)
Kondurypaumonsie XML-daiinbl onucanua ycrpoiictea EtherCAT (*xml)
®Daiinbl koHpurypaumm Profibus DP V5.0 (*.gs?)

®aiinbl koHpurypauum Profinet |0 (GSDML*.xml)
Daiinbl onucanmna ycrpoicrea (*.devdescxml)

Pucynok 21 — Beibop tuna ¢aiina i ycTaHOBKH

Coger!!! Yao0Hee Bcero BoiOpaTh NyHKT «Bce noagep:xuBaemblie ¢aiijibl ONMCAHUS

o
] = (*.xml; *.eds; *.dcf; *.gs?)». Toraa 0yayT BUAHBI Bce NMOAAepKUBaeMble THIIBI (paiijioB.
=13
A=
% EZ”S [Tocne BriOOpa HY)KHO ¢ana ¢ OmUCaHUEM JI1 YCTAHOBKH HEOOXOJAMMO HaXaTh KHOMKY
A2 «OTKpPBITHY (PHCYHOK 22).
5
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° YcTaHOBUTL ONMcaHWe yCTponcTea ﬂ

T 8 » 3rorkomnbio... » 3arpysku v ¢ ounck: 3arpyskmn o)

Ynopsgounte ¥ Cozgate nanky = M @

& 3arpyzkn A Nmsa [Jata usmeHeHuns
=l Hepaenune mecta

|2 ASU-PRO-CORTEX-embedded_M7.devdesc.xml 02.03.2020 12:57
Bl Pa6ouwii cton

1M 370t KOMNBIOTEP

8 Bugeo

‘| MokymenTbl

& 3arpyzkn

= Wzo6paxenunsa
W Myzbika

m Pabouwnii cton
‘"_, JNlokanbHbIi AnCk

~ DVD-auckoeog ([

v < >
Wma daiina: "EX-embedded_M7.devdescxml v | @aiinbl onucanus yctpoiictea ( Vv

OtmeHa

Pucynok 22 — Beibop onucarens ycTpoicTBa

[Tocne yero B cnucke [1JIK nosiBuTcst HOBO€ ycTpoiicTBO, B HamieM ciaydae KAIIII-82-168-
M?7b. Tak xe MosSBUTCS COOOIICHHE 00 YCTAHOBKE JAHHOTO YCTPOUCTBA (pUCYHOK 23).

S Penosutopuii ycTponcTs n
Pacnonoxenue System Repository v Penaktupoearts
(C:\ProgramData\CODESYS\Devices) D

YCTaHOBNEHHbIE ONKCAHIMA Y CTPONCTE

Mpouseo

CTpoKa ANA NOAHOTEKCTOBOM0 NOMUCKA YcraHoBMTD...
POKa ANA NONHOTEKCTOBOrO NOUCKa e <All vendors> v
Wms Mpoussogutens Bepcua Onuc: A Ypanute
= _lj K 3KCNOPT...
+ E MK SoftMotion

_'ﬂ CODESYS Control RTE V3 35 - Smart Software Solutions GmbH 3.5.16.10 A CODI

ﬂ CODESYS Control RTE V3 x64 35 - Smart Software Solutions GmbH 3.5.16.10 A CODI

j-j CODESYS Control Win V3 3S - Smart Software Solutions GmbH 3.5.16.10 CODES

ﬂ CODESYS Control Win V3 x64 3S - Smart Software Solutions GmbH 3.5.16.10 CODES

\_‘B [KAPP-82-168-M7b \ ASUPRO 3.5.9.20 Mporpz
+ @ Npusone! SoftMotion

#. (M Annscninauuia cavis fRaldh e

= @ C:\Users\User\Downloads\ASU-PRO-CORTEX-embedded_M?7.devdesc. xml LOetanu...
€ Ycrpoiictso 'KAPP-82-168-M7b' ycTaHOBNEHO B PENO3UTOPHI1 YCTPONCTS.

3aKpbiTh

Pucynok 23 — OkHO peno3uTopusi yCTpPONUCTB NOCJI€ YCTAHOBKU HOBOT'O OMMCATENS
YCTpOWCTBA

Jlucr
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2.3.4 ®usnueckoe mnoaxkawydenue k IIK um omnpenenenme IP-agpeca
koHTpoJIepa KAIIIT

B xauectBe untepdeiica cBsizu ¢ [IK ¢ ycraHoBieHHON cpenoil mporpaMMHUpPOBAHUS
ucnosb3yercst Ethernet (TCP-untepdeiic). MoxHO ucCHosb30BaTh OOBIUHBIN MaTy-KOpJ C
KOHHEKTOpamu RJ-45.

KonTtpoutep umeer cnenyroniye 3aBoICKHME HACTPOUKH CBS3H:

- [P-agpec: 192.168.20.99;

- Macka noyceru: 255.255.255.0;

- l1lir03 o ymonuanuto: 192.168.20.1.

Axrtyanbubiii [P-anpec MoxHo y3Hath ¢ mnomoupio (aiima CODESYSControl.cfg,
HaxoJAIIEerocs B KOHTpoyuiepe Ha duem Hakorutene gopmara microSD. i 3Toro HyXHO
BBIHYTH (DI HAKOMHTEN, BCTABUTh €T0 B MOJXOASINKA Kapapuuaep. B daiimoBom MeHemkepe
IIPU 3TOM TOSIBUTCS HOBBIM CheMHBIM HOocuTeNnb. HaliTu Ha HeM BbllIeyKa3aHHBIN (aiin, HaxaTh
[paBoi KIABULIEH MBILK JJi1 BbI30Ba MEHIO U BbIOpaThb NMYHKT «OTKPBITH C IOMOILIBIO»

(pucyHok 24).

= 2= SYS (8 - oIl
lhasHas MNoaenntbca Bua 0

€ ¥ 1 am » 3ToTKOMNbIOTEP » SYS (E) v ¢ Momck: SYS (E P

s Wmsa [llata usmexenuns Tun
{ Wsbpanroe

Pasmep
8 3arpyskn |_| Application.app 01.01.2020 12:41 ®aiin "APP 51Kb
: .(.)ﬂ(pbll’b( e ?YSControl.dg 18.03.2020 15:46 Qaiin "CFG 1 Kb
Otnpaeuts »

Boipesats

Konuposate

Cozpare apabik
Yaanute

MepenmeHoeats

CeoiicTea
= TTOREABHEBIN AWCK (C
¥4 DVD-auckosoga (D:) |
- SYS (E)

€ Cems

dnementos: 2 Buibpan 1 3nemenT: 736 Gaiit 2| =

Pucynok 24 — OkHo (¢ailioBoro MeHeKepa CbeMHOTO HaKOTIUTENs

[Tocne 3T0OrO, B 3aBUCUMOCTH OT Balleil ONEepallMOHHON CUCTEMBI, IOSIBUTCS OKHO BbIOOpa

&
d= 19 )
g1= MPUJIOKEHHUS, C TIOMOIIbIO KOTOPOTO TpeOyeTcs OTKPbITh yKa3aHHBIN (ain. B Hem Heo0xoaumo
: % BbIOpaTh npuiioxkenue «bioknot». B Windows 8 Hampumep, nepBbIM J1€710M MOSIBUTCS OKHO C
5|2 BOIIPOCOM (PUCYHOK 25).
] 5
g
<
=
=
=]
=
=]
=
=
3
5 JIuct
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Kak Bbl XOTUTE OTKPbIBaTb daiinbl TaKoro TMna

(«cfg)?

Haitu npunoxerne 8 MarasuHe

JonoaHutensHo

Pucynoxk 25 — Oxkro B Windows 8 mociie BpiOopa myHKTa MEHIO «OTKPBITH C TIOMOIIIBIOY

I'ne HeoOxoaumo cHavasa BeIOpaTh MYHKT « JOMOJIHUTENBHO», IMOCIE YEro MOSBATCS
Jpyrue TpUIOKEHUS JOCTyNHble g BblOOpa. B TOoM umcne u npusoxxeHue «bIoKHOT»

(pucyHOK 26).

Kakum 06pa3om Bbl XOTUTE OTKPbITb 3TOT damnn?

Mcnonb30BaThb 370 NPUAOXEHUE ANA BCEX
dainos .cfg

E Mpoaonxwutb ucnonbsosatb WordPad

n BaokHoT
Default Host Application

W= internet Fynlarer

la)

Pucynok 26 — Mento BeIOOpa MPUIIOKEHHUS, C IOMOIIBIO KOTOPOTO HEOOXOAMMO OTKPBITh

BbIOpaHHBIN (aiin

Coger!!! B 1aHHOM MeHI0 MO:KHO YCTaHOBUTH duiar «cnoib30BaTh ITO NPUI0KEHHE
s Beex (aiisioB .cfg» (pucynok 27). [locae vero ¢aiijibl ¢ pacmimpeHdeM Mo YMOJYAHUIO

6y)IyT OTKPLIBATHCA IPUJIOKCHUEM ((BJ'[OKHOT», 4YTO OYCHDb y[[OﬁHO.

Kakunm 06pa3oM Bbl XOTUTE OTKPbITb 3TOT daiin?

v Mcnonb3oBaTk 3T0 NPUAOXKEHUE ANA BCEX
dannos .cfg

E Mpoaonxutb ncnonbsoearb WordPad

o

A=

E : BaokHoT

g ;_g m Default Host Application
mi=

Pucynoxk 27 — ®@nar «Vcnonp30BaTh 3TO NpUIIOKEHUE T BceX (aitiios .cfgy

g y y y
S B otkpriBiIeMcs (aiine HaiiTu pa3aen «SysSockety, B KOTOpoM OyA€T yKa3aH aKTyalbHbIN
: [P-anpec (pucyHok 28).

5
=

=

3
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Daiin

OSPriority.Lowest.End=-3 A

[CmpAppEmbedded]
Bootproject.RunInFlash=0

[SysFlash]
EraseBlockSize=0x100000
ReadBlockSize=0x1000

[SysSocket]
Adapter.@.Name="Ethe"
Adapter.0.EnableSetIpAndMask=1
subnetmask=255.255.255.0
defaultgateway=192.168.20.1

CODESYSControl.cfg — bnokHoT - o IEH
Mpaska @opmar Bua Cnpaeka

Pucynok 28 — Coaepxanue koHpurypaunonsoro gaitia CODESY SControl.cfg

B manmnom cimywae IP-ampec: 192.168.20.222. Dtot ampec HE0OXOAMMO 3allOMHHUTH, B

JabHEHIIIEM OH MOHA00OUTHCS /TSI HACTPOUKH CBA3U ¢ KoHTpoJuiepoM B cpeae CODESYS.

Baxno!!! Jlns ycranoBienusi cBsizu Mexay koutposuiepoMm u IIK co cpenoii

pa3pa6orku CODESYS Heo0xoaumo 4To0bl nojaceru cereBoii miarsl [IK u konrposuiepa
B paccmorpennom npumepe cerepas miaara IIK  pgomxna IP-agpec:
192.168.20.XXX. I'me — 192.168.20 noacers, XXX — J11000i ajgpec ycTpoiicTBa U3 AUANA30HA
1..255. IP-agpeca I1K u koHTpoO/JIepa JOIAKHBI ObITh YHUKAJILHBIMH B CETH.

coBIajgaJin.

Tak ke ¢ MOMOUIbI0 3TOr0 KOH(UI'YpallMOHHOTO (aiijla MOXHO HW3MEHHUTh HACTpPOIKU

CBsI3U ¢ KOHTpoJutepoMm. [Iporieypa OyeT onrcana B CIICAYIOUIEM IYHKTE pa3/ena.

E
21=
=l
15
|5
o] P
g
=
=
=
5
=
=
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2.3.5 YcTaHOBKA NPOU3BOJBHOI0 CETEBOI0 ajipeca

Jyist Toro 9T00BI U3MEHUTh HACTPOUMKHU ceTu (Hampumep u3MeHuThb [P-anpec koHTposuiepa),
otpenakTupyiire napamerpsl daitna «CODESY SControl.cfg» B 6110ke SysSocket:

[SysSocket]
Adapter.0.Name="Eth0O"
Adapter.0.EnableSetIpAndMask=1
ipaddress=192.168.20.99
subnetmask=255.255.255.0
defaultgateway=192.168.20.1

Ha3zBanus mapameTrpoB 0003HAYaIOT CIEAYOIIEE:
- ipaddress — IP-anpec;

- subnetmask — Macka IoJIceTH;

- defaultgateway — nu1r03 1Mo yMoI4aHHIo.

Baxno!!! He m3mensiiite ocrajbHble mapaMerpbl B KOH(pUrypanmuoHHoMm daiiie.
CoxpansiiiTe pe3epBHYI0 KONHK KOH(MUIYPALUMOHHOrO (haijia mMpH KaXKI0M H3MEHEHHH,
yT00bl BEPHYTHh Ppadouylw KOHQUIYpPaLUI0 IPH YCTAHOBKE HEBEPHbIX 3HAYeHHH
1apaMeTpoB.

E
21=
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

2.3.6 O0HOB/ICHHE BHYTPEHHEI 0 IPOrPAMMHOI0 00ecIe4eHu st

KonTtpomiep umeer ¢yHKuHO OOHOBJIEHMSI BHYTPEHHETO MHPOTPAMMHOIO OOecreueHus
(mpomuBkm). i 3TOr0, HEOOXOIMMO TMOMECTUTh Ha KapTy mamsatu microSD ¢aiin ¢ umenem
«KAPP82168.BIN», conepsxamuii HOBYIO BEpCHUIO TTPOIIUBKH.

CymiecTByeT /1Ba crioco0a NOMeCTUTh (ailyl IpOIIMBKY Ha KapTy MaMsITH:

- noaxiounTh microSD kapry k IIK win moboMy apyromy ycTpoicTBYy, MMEHOIIEMY
(GyHKIMIO paboThI C KapTaMU NaMSTH, U CKONIUPOBaTh (ailsl Ha KapTy;

- MOJKIIOUUTHCS K KOHTposuiepy npu nomomu cpensl CODESYS u ckonupoBath daitn
yepes (aitnossiii Menemxep CODESYS (pucyHok 29) B KOpHEBOM KaTaJor.

Xoct | Pacnonoxenue : D:\Firmware ~ | [3 _ WUcnonnenne  Pacnonoxenwe : | | / v =
Mo umenn Pazmep NzmeneH Mo umenn Pazmep
i CODESYSControl.cfg 779 6aiir
| KAPP82168.BIN 357,47KB ... | 08.06.2017 14:29

Pucynok 29 — 3arpyska ¢aiina npommusku yepe3 cpeny CODESYS

[Tocne xommpoBaHus (haiiia MPOIIMBKY Ha KapTy MaMATH W YCTAaHOBKH KapThl MaMsTH B
KOHTpoJuIep (eciii OHa BbIHMMAalach), HEOOXOIMMO I0/1aTh MUTAHHWE HA KOHTPOJUIEp (€ciau OH
OBLTT BBIKJIFOUEH) MJIM COPOCUTH €ro HaKaTHeM KHOIKH cOpoca Ha KOpIyce KOHTpOJuIepa, eCiu
OH OBLJT BKITFOUEH.

3aTreM HY)KHO I0JI0’K/1aTh HE MeHee JIByX MUHYT. [10 OKOHYaHUM IBYX MUHYT HEOOXOAUMO
noakrounTh KoHTposuiep K [1K gepes cpeny CODESYS nnu uzBneus kapty mamsata microSD, u
BPYUYHYIO NPOBEPUTH COACPKUMOE KapThl. B ciydae ycrexa ¢aiiy mpommBKY, CKOMMUPOBAHHBIN
paHee, Oyner ynajueH, a Takxke, Ha Kapre nosiButcsa (aiin «Update.txty, B koTopoM Oyner
coJiepkarbes nHpoOpMaLus O X0y U pe3yabTaTaM OOHOBIIEHUS C YKa3aHUEM BEpPCUI.

BHUMAHMUME! [Ilocne oOHOBiE€HHS BHYTPEHHEro MPOTPaMMHOIO 0OecredeHus
KOHTpoJuiepa (IIpOLIMBKH), Mojab30BaTeNbekast nporpamma CODESYS Oyner crepral
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Huxe npuBenen npumep Texcta Qaiiyia pe3ynbTaToB IpoLEAypbl OOHOBJIEHUS B Cilydae

ycrexa:

*** ASU-PRO KAPP-82-162 FW UPDATER ***

* Kk K

version 1.0.3R * ok ok

IOara BumoJsiHeHMs onepaumm: 01.01.2017

[00:

[00:

02:
:02:
:02:
:02:
:03:
03:

25]

OBbHapyxeH 0Galj NPOWMBKU. . .

CrupaHue QsW NaMATHU. . .

T'oToro. ..

3anmce IOaHHEIX. . .

CTupaHMe I0JIb30BATEJIbCKOM NporpaMMu CodeSys. ..
T'oToro. ..

O6uoByieHo ¢ Bepcum 1.0.0.0 Ha 1.0.0.5
[00:03:17]

O6HoByieHue I[I0 3aBepmeHO !

B03MOXHO MOSBICHNE CIEAYIOINX OIIHOOK:
-«Omuobka yrteHus Qaitna oOpa3a mpomuBKu!» — yOeauTrech B HCIPaBHOCTU KapThl U

LETOCTHOCTH (HaNIOBOM CHCTEMBI.

B kagectBe BapuaHTa peuieHHsT TPOOJIEMbI MOKHO

oTgopmaTHpoBaTh KapTy ((PaitoBas cucrema nomkHa ObiTh FAT32) u 3aHOBO 3amucaTh Tyna
HEO0OXOUMBIH (haiii, MOBTOPUB MPOIIECC.
- «HexoppekTHbIil (haiiia mpOIIMBKY, CIUIIKOM OOJIBIION pa3Mep, OTMEHA...» — O3HaYaeT,
yT0 1100 (aiist noBpexaeH, 1100 (aiin He siBisieTcs (HaiaoM MPOIIUBKH.
- «Omubka 3anucu Bo (Gudmi!» — mpu MOSBICHUM 3TOM OIIMOKHM, a TaKXKe €CIU BaM He
Y1JI0OCh CAMOCTOSITEIILHO UCIIPABUThH JIPYTUe OMUOKU, OOPATUTECH B TEXHUYECKYIO MOIEPKKY.

73619730.425200.005 PO monuduxanus 4

M3m.

Kon.ya.| Tucr

No 1ok.

ITonnucs| lata

Jlucr
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2.3.7 Copoc noib30BaTe1bCKOM MPOrpaMMBbl

Jna ynanenust mnonb3oBatenbckoro koaa CODESYS ecnu, nHanpumep, ommOku B
IIPOrpaMMe I10JIb30BaTeNs IIPUBEIM K HEBO3MOXKHOCTH €TI0 3aIlycKa WIH JOCTYIa K KOHTPOJLIEpY
CTaHAAPTHBIM METOJOM, HGO6XOJII/IMO BBIIIOJIHUTDG CIICAYIOIIWEC IIaru:

1. U3Bneus kapty mamsatu u co3nath Ha Heil daitn ¢ umeneM «RESET.CODEy mo6siM
JTOCTYIIHBIM CIOcOOOM (clemyeT WMeTh BBUAY, 4To B cpeae MS Windows Heobxomaumo
BKJIIOUUTH OTOOpaxkeHne paciupenuii gaitos (pucyHox 30)).

O6wwe Bua  Mouex

MNpeacTasnenune nanok

Bbi MoxeTe npuMeHnTs 3T0T BUA (Hanpumep,
"Tabnmua" unm “3Haukmn") Ko BCem nankam
TaKoro TMna.

MpuMeHnTs K Nankam C6poc Bvaa nanok

[ononHuTensHble NapameTpbi:
Mpv BBOAE TekcTa B pexmme “Crmcok” A
(O AsTomMamyecky BBOMMTL TEKCT B NONE NOMCKa
(® BbinenaTs BBEREHHBLIN SNEMEHT B CNMCKE
CKpbiBaTh 3aLUMLEHHDIE CUCTEMHDIE DaiNbI (DEKOMEH,
CKpbiBaTb KOHPMMKTbI CIMAHUA NaNoK

CkpbiBaTh NYCTbE ACKM
’D CKpbIBaTL PACWMPEHNA ANA 33PErMCTDMPOBEHHBIX TUNC
CkpbiTole ®aitns! 1 Nanku
(® He nokasbiBaTs CKpbIThIE Paiinbl, NANKK 1 BMCKM
O MokasbisaTs CKpbITHIE PaiNLI, NANKKM 1 AACKH

< >

BoccTaHoBuTs 3HaueHna no YMONYaHUO

OK Omvena MpumernTs

Pucynoxk 30 — Brnrouenue otoOpakeHus pacuiupeHuit (aiision
2. YcranoButhb kapty namsartu B cioT IJIK, nayats kHonky cOpoca «RESET».

3. Honoxnate He MeHee 10 cexyHn.

o

et

d|=

8l E 4. W3Bmeub KapTy mamsiTd, NOpoBepuTh Hanmmuue ¢aina «Reset.logy, conmepxumoe
% Co.‘}’ KOTOPOTO JIOJDKHO UMETh CJICTYFOIIUNA BHI:
] 25

*x* ASU-PRO KAPP-82-162 FW UPDATER ***
* kK version 1.0.4R *hx

E [16:48:40] CrupaHMe HOJIB30BATEJILCKOM NporpaMMel CodeSys...

;( [16:48:43] ToroBO...

g
= 5. Yb6emutbcs B pabOTOCIIOCOOHOCTH KOHTPOJIJIEpA MyTEM MOMKIIOYCHHS K HEMY uepes

cpeny CODESYS.B cnydae, ecnu 310 He pemaet mpoOiemy, HEOOXOIWMO OOpaTHTCS B
TEXHHYECKYIO TIOJIICPHKKY.

=
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2.3.8 Co3nanue nepBoro nNpoeKra

Ortxkpoiite cpeny CODESYS u BbiOepute myHKT «HOBBIM MpoekT...» B MeHIO «Dailn»

(pucynok 31).
® CODESYS
v dain i Mpaska Bua [poexkT Konnu}ngwm Ownr
|J Hoebn‘i\npoex'r... Ctrl+N l .
= OTKpbm NPOEKT... Ctrl+0
3aKpbiTb NPOEKT - 3
[l COXDaHUTL NDOEKT Ctrl+5

Pucynok 31 — ITyHKT MeHIO cO31aHUS IPOEKTA

B okne «Hosbiii npoekT» BbiOepute Kateroputo «lIpoekts» n mabnon «CraHmapTHBIN

MPOEKT» (PUCYHOK 32).
=] HoBbiYi npoekT n
Karteropum Wabnoksl
[ {3l BubnuoTexn | | . .
{_J MNpoexTbl I ‘ K=
MpoexTbl HMI MNycTon CraHaapTHolt CTaHaapTHLIA
NpoeKkT NPOeKT  NpoeKT App...

< >

MpoexT, coaepXaluuii 04HO YCTPOICTBO, OAHO NPUAOXKEHUE U NYCTYIO peanu3awo ans PLC_PRG

Wma MyProject

Pacnonoxerue C:\Users\User\Documents Vil ..

OTMeHa

Pucynok 32 — OkHO co3/1aHus MPOEKTa

BBenure jxenaemoe UMsl MPOEKTa U HAXXMUTE KHONIKY «OK».

M3m.

Kom.yu.| JTucr |Ne nok. |TToanucs| data

Jlucr
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B cnenyromem oxue B mosie «YcTporictBo» Beibepute «KAPP-82-168-M7b (ASU PRO)»
(pucynox 33).

CTaHAapTHbIM NPOEKT ﬂ

Bbl cobupaeTecs CO3AaTh HOBbLINM CTaHAAPTHLIM NPpoekT. Mpwu 3ToM SyayT co3aakbl
- cneayowme 06beKTsI:

- 0aKO NporpaMMupyeMoe yCTPOWMCTBO, KaK 3343HO0 HIKe
- Nporpamma PLC_PRG Ha a3biKe, BbIOpaHHOM Hinke

- Uuknuueckan 3aaa4a, ebisbieatowan PLC_PRG
- CCbiNKa Ha HOBEMLWYIO Y CTaKoBNEHHYI0 Bep oo SubnuoTeku Standard library.

Ycrpoicteo | KAPP-82-168-M7b (ASU PRO) Y

PLC_PRG Ha |CTpyKTypupoBaHHbii TekcT (ST) v

0K | OTMeHa

Pucynok 33 — BeiOop ycTpoiicTBa Juist CO3JaHUS IPOEKTA

B pesynprare, BBl IOJIy4UTE HOBBIM IIPOEKT CO CTAHAAPTHOM CTPYKTYPOH M IIPOrpaMMoOin
Ha si3eike ST (pucyHok 34).

YcTpoicTea v o X
=) MyProject >
= [#J Device (KAPP-82-168-M7b)
=-£) Plc Logic

= I} Application
Mexeaxep 6ubnmoTex
[£] PLC_PRG (PRG)
= E KoHdurypawis 3anaqy
=& MainTask
&) PLC_PRG

Pucynok 34 — CtpykTypa HOBOTO IPOEKTa

Kak BunHo u3 pucynka nyHkT «lIpunoxenue» («Application») mog4epkHYT BOJHUCTON

o

g 2 kpacHou nuHUeH. Tak ke OymyTr cooOmienus o0 ommOkax (bubnmoTexka HE yCTaHOBIICHA B
s E CUCTEME) B COOTBETCTBYIOILIEM OKHE (pUCYHOK 35).

] 25
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=
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Coobuenus - scero 8 ownbok, 0 npeaynpexaerii, 0 coobuierii
Meneaxep 6ubanotek v |© 7 ownbok | @ 0 npeaynpexaeqnii |€¥ 0 coobuennii I > Xf

Onucanune

© HeBo3MOXHO OTKPLITL BuBMMoTeKy '#loStandard', (MpuanHa: BubnuoTexa ToStandard, 3.5.9.0 (System)' He ycTaHoBnEHa B acTeMe.)

€ Heso3MoxHO OTKPLITL GubnnoTexy '#Cmplog'. (MpuumHa: Bubnnotexa 'Cmplog, 3.5.5.0 (System)' He ycTaHoBneHa 8 aicTeme.)

€ HeBo3MOXHO OTKPLITL BuBnMOTEKY '#CAA Types'. (NMpuumHa: BubmoTeka 'CAA Types Extern, 3.5.5.0 (CAA Technical Workgroup)' He ycTaHoBneHa 8 cucTeMe.)
© Heso3MoxHO 0TKPLITL GubnnoTexy '#Component Manager'. (NpuanHa: BubnuoTexa 'Component Manager, 3.5.9.0 (System)' He ycTaHoBneHa B aicTeme.)

© HeBo3MOXHO OTKPLITL BuBMoTEKY '#CmpApp'. (MpudnHa: BubauoTeka 'CmpApp, 3.5.9.0 (System)' He ycTaHoBNEHa B acTeMe.)

€ Heso3MoxHO OTKPLITL BubnnoTexy '#SysCpuHandiing'. (MpuumHa: BubnuoTexa 'SysCpuHandling, 3.5.8.0 (System)' He ycTaHosneHa B aicTeme.)

0[ HeBo3MOXHO 0TKPbITL BubnnoTtexy '#CmpEventMar'. (MpuumHa: BubnmoTeka 'CmpEventMar, 3.5.8.0 (System)' He ycTaHoBneHa B aucteme.)

Pucynok 35 — OkHo cooOuienuii 06 ommnokax

Jis Toro 4Tto OBl YCTPaHWUTh JAHHBIE ONIMOKH HEOOXOIUMO 3aIlyCTHTh MEHEIKEp
OnbOMMoTeK. 3amyCTUTh MEHEHKEP MOXHO JBOWHBIM IIETYKOM JIEBOM KHOMKOW MBIIIH TIO
COOTBETCTBYIOIIEMY 3HAYKY B JIEpeBE MPOeKTa (PUCYHOK 36).

YcTpoiictea v o X
=) MyProject %
= [ Device (KAPP-82-168-M7b)
= 31] Plc Logic

= £ Application
m[MeHemKep 6ubnuotex
[£] PLC_PRG (PRG)
= lﬂ KoHdurypawa 3anad

= §& MainTask
&) PLC_PRG

Pucynok 36 — Menemkep OnOIMOTEK B AEpEBE MPOEKTA

[Tocne storo B nentpanpHOi "actu cpenbl pazpadotku CODESYS oTkpoercs Bkiiagka
MeHepkepa oubnuorek. [[ns aBToMaTuyeckoil 3arpy3ku BCEX OTCYTCTBYIOHIMX OMOJIMOTEK, B
BEpXHEH 4acTH BKJIAJKUA, HEOOXOAMMO HaXKaTh KHOTKY «3arpy3ka OTCYTCTBYIOIIUX OMOIMOTEK)

CornacosanoCoriacoB

(pucynox 37)

m Menepxep 6ubnnorex X v |

Ao6aswrb 6ubnuotexy X Yaanute 6ubauorexy r* CeoiicTea Jetanu | & 3arpyska oTCyTCTBYHOLLMX 6u6nuo*rex| 5] Nnedicxonaepbi -

B3aum. uHB.
NeBzauMm. unB.

WNmsa [JononnutensHoe uma  [lelicTeyrowlas sepcus
®--|LJ 3Slicense = 3SLicense, 3.5.16.0 (3S - Smart Software Solutions GmbH 3S_LICENSE 3.5.16.0
+ L_ B S - Smart Softwa tions GmbH P

L I . 9.9
| Standard = Standard, 3.5.15.0 (System) Standard 3.5.15.0

TToam. u mata

]

Pucynoxk 37 — Branka «Menemxep OnOIHOTEK

Mus. Ne moj.

Jlucr
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

[Tocne yero OTKpoO€TCS OKHO 3arpy3kd OTCYTCTBYIOIIMX OuOMMoTek (pucyHok 38), B

KOTOPOM HEOOXO0/IMMO HaKaTh KHOIKY «3arpy3ka.

4 3arpyska OTCyTCTBYHOLWMX BUBANOTEK ﬂ

Bubnuorexa Craryc URL 3arpyzku ‘
IoStandard, 3.5.9.0 (System) Missing https://store-codeSYS-com/CODESYSLibS/SVster‘
Cmplog, 3.5.5.0 (System) Missing https://store.codesys.com/CODESYSLibs/Syster‘
CAA Types Extern, 3.5.5.0 (CAA Technical Workgroup) Missing  https://store.codesys.com/CODESYSLibs/CAAT:
Component Manager, 3.5.9.0 (System) Missing https://store.codesys.com/CODESYSLibs/Systeri
CmpApp, 3.5.9.0 (System) Missing https://store.codesys.com/CODESYSLibs/Syster‘
SysCpuHandling, 3.5.8.0 (System) Missing https://store.codesys.com/CODESYSLibs/Syster‘
CmpEventMgr, 3.5.8.0 (System) Missing https://store.codesys.com/CODESYSLibs/Syster

BREEEERE

3arpyska 3aKpbiTh

Pucynok 38 — OkHO 3arpy3Ku OTCYTCTBYIOLIUX OMOINOTEK

Ba:xkno!!! st 3arpy3ku OTCYTCTBYIOIIMX OMOJIHOTEK HEOOXOAUMO MOAKJIIOYEHHE K

CE€TU UHTCPHET.

[Tocne ycnemHo#M 3arpy3ku craryc 6ubianoTek moMmensiercs: ¢ «OrcyTcTByeT («Missingy)

Ha «YCTaHOBJICHO» (pUCYHOK 39)

4 3arpyska OTCYTCTBYHOLMX 6MBANOTEK “

Bubnunoreka Cratyc URL zarpyskun
[J 10Standard, 3.5.9.0 (System)

[J cmpLog, 3.5.5.0 (System)

[J caa Types Extern, 3.5.5.0 (CAA Technical Workgroup)
[] component Manager, 3.5.9.0 (System)

[J cmpapp, 3.5.9.0 (System)

[[] sysCpuHandiing, 3.5.8.0 (System)

[[J] cmpEventiar, 3.5.8.0 (System)

O SysMem, 3.5.5.0 (System)

YcTaHosneHo https://store.codesys.com/CODESYSLibs/
YCTaHoBNEeHO https://store.codesys.com/CODESYSLibs/
YcTaHosneHo https://store.codesys.com/CODESYSLibs/
YCTaHoBNEHO https://store.codesys.com/CODESYSLibs/
YcTaHosneHo https://store.codesys.com/CODESYSLibs/
YcTaHosneHo https://store.codesys.com/CODESYSLibs/
YCTaHoBNEHO https://store.codesys.com/CODESYSLibs/

EEEEERERE

YcTaHosneHo https://store.codesys.com/CODESYSLibs/

Yaanutb 3arpyska 3aKpbiTh

Pucynok 39 — OkHO 3arpy3ku OTCYTCTBYIOIIMX OMOIMOTEK MOCIIC YCTAHOBKU

73619730.425200.005 PO monuduxanus 4
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2.3.9 YcraHOBKAa CBSI3M € KOHTPOJLIIEPOM

HJ’I?I YCTAaHOBKH CBSA3HM C KOHTPOJUICPOM, JABAXKAbI HAXMUTE JIEBOM KHOITKOM MBI IO

ctpouke «Device»B CTpyKType TMpoeKkTa B OKHE «YCTpOWCTBa» W BBIOGPUTE BKIAIKY
«YCTaHOBKa COEIMHEHUs» B TOSBUBIIEMCS OKHE. [IOSBUTCS OKHO YCTaHOBKH COCIUHEHUS

(pucynox 40).

YCTaHOBKM COEaNHEHNA CKaHWpoBaTb ceTb... Gateway v YcTpoiicTso ~

Mpunoxexua

PesepeHoe KONMPOBaHKE K
BOCCTaHOBNEHME

Daiinel v . ‘ @ A °®

Gateway

XKypHan

IGateway-lI vl [ yCTPOICTBA He 3aaaHbl> v]

Ycranoeku MK IP-Address:
localhost

Haxmure ENTER, 4To6bl yCTaHOBMTb aKTHBHLINM NyTb...

06onoyka MK
Port:

1217
Monb3oBaTeny 1 rpynnel

PazmMewenne 3an34m

Cocrosnue

Wndopmauma

Pucynok 40 — OKHO yCTaHOBKH COCTUHEHUS

Hanee, HeEOOXOAMMO HACTpOUTh HUTO3 (gateway). i 3TOro, BbIOEpUTE IYHKT

«Kondurypanus 1okanpHOTO gateway...» B MeHIo «Gateway» (pucyHok 41).

CKaHMpOoBaTb CeTb... |Gateway v| YcTpoicTso v

Dobasutb gateway...

Manage gateways...

| Kombur)Ral.Ma nokanoHoro gateway...
- "

Pucynok 41 — BpI30B 0kHa KOH(UTYpaIluy JOKAJIBHOTO gateway

B nosiBuBmemcs okue, ecnu y Bac HeT TCP — unTepdetica, HAKMHUTE KHOTIKY «Jl00aBUTHY

& E 1 BbIOepuTe MyHKT «Jl00aBUTH HHTEPPEIC BEPXHETO YPOBHS...» (PUCYHOK 42).
=
S E l :
§ o |B§ Nobasuts nmepqtgﬁc BEPXHEr0 YPOBHS. .. I
o] = = I
[obasuTs NnapaMeTp KoHOUrypawm. ..
< L
=
= OoSasuts...
=
g
=) Pucynok 42 — Jlo6aBnenue unrepgeiica BEpXHEro ypoBHsI
=
S
A JIucr
i 73619730.425200.005 PO moguduxanus 4 38
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

B nosBuBmemcs BeinajatonieM MeHi0 BbiOeputTe NyHKT «TCP-unTepdeiicy m Haxmute
JIeBOM KHOTIKOM MBIIITK Ha CBOOOIHYIO 00sacTh. B mone «Ilopt» yctanoBute 3nauenue «11740»

(pucyHok 43).

Kondpurypauma Gateway X
WHtepdeiic YcraHoeka
= E8 TCP-wreppeiic
Mopt 11740

Pucynoxk 43 — Kondurypanus muo3a

Haxwmute kHOnKy «OK», 4TOOBI COXpaHUTh U3MEHEHUSI.
Eciu y Bac yxe ectb TCP — wuntepdeiic, To Heobxonumo mnpocro B noje «llopt»
yCTaHOBUTH 3HaueHue «11740»

B okne ycraHoBku coenuHeHus BBeaute [P-agpec koHTposiepa M HaXMUTE KIIABHILY

«BBomy». Ecnm coeguHeHme ¢ KOHTPOJUIEPOM TMPOIUIO YCIEIIHO, BBl YBUAUTE OOIIYIO
nH(pOpPMaLIHIO O BallleM YCTPOMCTBE (PUCYHOK 44).

JBAHKE...

192. 168.20.99: 11740 (axTvs.) vl

UMa ycTposcTea:
KAPP-82-168

Appec ycrpoucrea:
2DDC.C0A8.1463

IP-agpec ycTpoWcTea:
192.168.20.99:11740

ID Taprera:
16A1 0001

Twn Taprera:
4096

NpowseoawnTens TapreTa:
ASU PRO

Bepcua TaprerTa:
3.5.9.20

Pucynoxk 44 — O6uras uadopmarusi 0 KOHTPOJLIEpe

KoHnTposiep rotoB [uis 3arpy3ku nporpaMmBbl.

Jlucr
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2.3.10 3arpy3ka nporpaMMbl B KOHTPOJLIEp

Jlis neMoHcTpanuu paboThl KOHTPOJUIEPA, CO3/1aAUM MPOCTYIO MporpaMmy Ha sAs3bike ST.
Hnsa storo, otkpoiite ¢aitn PLC PRG B crpykrype mpoekta u HaOeputre B HEM TEKCT,
[Ipe/ICTaBICHHbIN Ha pUCYHKE 45.

@ Modbus_TCP_Slave [ Device @ Global
1 PROGRAM PLC_PRG
- 2 \/AR
3 i: UINT;
4  END VAR
- AW
1 i=1i4+1;

Pucynoxk 45 — JlemoHCTpaniioHHAas mporpaMma

Bri6epute nynkr «Komnwisuusa» B MeHo «Komnwisiuush» win Haxmure kinaBumnry Fl11
(pucyHox 46).

KoMmnunawsa | OHnaid  OTnagka MHCTpyMeHTol Ok

(3! Komnungus F11

nepexommﬂwm

MeHepupoBaTh KoAa
Pucynok 46 — Kommuisiimst

[Ipu otcyrcTBUM omnbok, cpena CODESYS cooOmut 06 ycrenHoi KoMIUsuu
(pucynox 47).

Coobuwenns - scero 0 ownbok, 0 npeaynpexaeHuit, 0 coobueHmi

Komnunsuus v |[€ 0owubok |® 0 npeaynpexaennii | €¥ 0 coobuyeHnii

Onucanue

)
ES E TUNU3MPOBAaTL KOoA...
S, E KoMnunawis 3asepwena -- 0 ownbox, 0 npeaynpexaeHm
Sls
IS )
5[5
gl

Pucynoxk 47 — Pe3ynbTaThl KOMIUIISIIAN

g
<
=
=
=
=
)
=
=
)
5 JIuct
i 73619730.425200.005 PO moguduxanus 4 40
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Bri6epute nyHKT «Jlorun» B MeHI0 «OHNIaiiH» Wiy HaXXMHUTE coderanue kiasuml Alt+F8
(pucyHox 48).

KoMnunaus ' OHNaiH OTtnaaka WHcTpymMeHTel OxHo Cnpaska
=
|| % Norww % Alt+F8

YT N USMLAS CHlaE
UTKMOYEHKe CUl+H-

o

| Co3aaTb 3arpy304HOE NPUNOXEHNE

3arpys

3K

w

Pucynoxk 48 — [loaknroueHne Kk KOHTPOILIEPY

Ha npemioxenue 3arpy3uts nporpaMmmy Ha KOHTposuiep Haxmute «/a» (pucynok 49).

CODESYS X

M NPOAOIDKUTD 3arpysKy?

Mpunoxerue 'Application’ He cywecTsyeT Ha ycTpoiicTse 'Device'. Co3aaTs ero

Het Aetanu...

Pucynoxk 49 — [IpeanoxxeHue 3arpy3uth NporpaMmy Ha KOHTPOJUIEP

CODESYS naunér reneparuio nporpammsl (pucyHok 50) u 3arpy3ut €€ B KOHTPOJIIEP.
[Tocne yero nosiBUTCS COOOILIEHNE O TOM, YTO IIporpamMma 3arpykeHa (pucyHok 51)

Coobi -scero 0

160K, 0 i, 6 c00b =

Komnunsauma - IQ 0 owmbok |'1f§} 0 npeaynpexaenuit IO 6 coobLyenmii | x

Onucanne

TUNU3MPOBATDL KOA...
reHepupoBaThb Koa...
reHepupoBaTh rnobanbHbie MHMLMaNU3aLmM ...
reHePMPOBaTL KOA MHMLMaNU3aLM. ..
reHepaLya NepeMeLLeHini. .,
(i ] Pasmep reHepupyemoro Koaa: 40848 Bait
€ Pasmep rnobansHeix aaHHLIX: 7901 BaitT
€@ O6uunt pasmep sblaeneHHoi NaMATH ANS KOAA U AaHHBIX: 59392 BaitT
€ ObnacTs namsTi 0 conepxuT Koa: pasmep: 262138 BaifT, Bbicuit Mcn. anpec: 45552, Haubonbiumi HENPepLIBHLIN NPOMEXYTOK NaMsTH: 216586 BaifT (82 %)
© ObnacTs namaTH 1 conepxuT [aHHble, Bxoa 1 Boixoa: pasmep: 30716 6aitT, sbicwmit ucn. agpec: 13840, HauBONBLIT HENPEPLIBHSIT NPOMEXYTOK NamMaTH: 16876 6aiT (54 %)

. g € O6nacTs NaMATH 2 CONEPKMT SHEProHE3aBMCAMBIE AaHHbIE: pasMep: 4092 BalfT, Buicmit ucn. aapec: 0, HaMBONLLLMI HENPEPLIBHBI NPOMEXYTOK NaMaTH: 4092 6aitT (100 %)

E S IKomu.nsu.w 3asepleHa -- 0 ownbok, 0 NpeaynpexaeHit: roToso K 3arpyske!
=

A=
E g |B] CooBuwenms - ecero 0 owmbok, 0 npeaynpexaeruii, 6 coobuerii |
= (aa)
9 Lol
M=

Pucynok 50 — XypHan renepanuu nporpamMmmbl
g
<
=
=~
E h _ MporpamMma sarpyxexa
Q
=
Pucynox 51 — IIporpamma 3arpyxeHa

=

5
A Jluct
%
y 73619730.425200.005 PO moguduxanus 4 A1
ol
= W3m. | Kon.yu.| JIuct |Ne nok. |IToanucs| darta
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Jlyist 3armmycka rmporpamMMel, BeioepuTe MyHKT «CTtapT» B MeHI0 «OTiiaaka» (puCyHOK 52).

Ornai | OTnaaxa | MHcTpymMeHTel  OkHo  Cnpaska

AR

M85 (> Creer ks |
Cron V\S Chift+FR
cTon oNIft+~o
OauH WwiKn Ctrl+F5

L 4

«| { &Ml Hosan Touxa ocTaHosa... f

- poBaTb C¢
3MeHUTb TOYKY OCTaHOBaA...

Pucynok 52 — 3anyck nporpaMMbl
B crarycHo#t cTpoke mosiBUTCSI COOOIIEHUE, YTO TIporpamMma padoTaeT (PUCyHOK 53).
Tt 3ANMYCK MporpamMma 3arpyxeHa
Pucynoxk 53 — [Iporpamma 3amyrieHa

Otxkpoiite Texct nporpammel PLC PRG, utoObl yOemuThcsi, uTO BBEAEHHAs paHee
[IpOrpaMMa BINOJIHSAETCS (PUCYHOK 54).

[ Device £] PLC_PRG X "l
Device.Application.PLC_PRG
Boipaxenue Tun 3HayeHue ﬂoarorosnenm I
P UINT 1039 ‘D
< = ‘
o —

-

il 1039 | := i[ 1039 | + 1;RETURN]

&
HE
<=8 B
Sl =
He | 100% |
Pucynok 54 — BeinosgHeHue nporpaMmbl

=
‘;f [Tonp30BaTenbCckoe NPUIIOKEHUE 3arpyKaeTcsi BO BHYTPEHHIOI SHEPTOHE3aBUCHUMYIO
=l MaMsITh ¥ aBTOMAaTHYECKH HAYMHAET BBIMIOJIHATHCS MOCTIE TIepe3arpy3ku KOHTPOJUIepa.
= Ha npunosxxenne noib3oBaTens AEMCTBYIOT CIEAYIONIUE OrPaHUYEHUS:

- KOJIMYECTBO IIPUIIOKEHUH — 1;

- KOJIMYECTBO 3a7a4d — 16.
=
3|
= JIuct
%
y 73619730.425200.005 PO moguduxanus 4 42
Jas)
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2.3.11 o6aBaeHune yCTPOMCTB BBOAA-BbIBOA

Jlyisg pa®OThI ¢ aHAJIOTOBBIMU M TUCKPETHBIMU BXOJIaMHU M BBIXOJIaMU, HY>KHO J00aBUTH B
IIPOEKT YCTPOWCTBA BBOJAA-BBIBOJA. [l 3TOro, B OKHE «YCTpPOWCTBa» HAUAUTE CTPOUKY
«Device», HaxMmuTe MNpaBOM KHONKOM MbIIIM M BbIOEpUTE NYHKT MeHIO «JloOaBUTh
YCTPOUCTBO...» (PUCYHOK 55).

=31 myproject t‘
= [ |pevice (kaPP-22-16%) ] [
=@ PicLogil b Boipesats
=3 Ap KonuposaTb

- @ X Yaamts
= Ob3op >
CeoiicTBa...
53 Add Object >
) [OobasuTb nanky...
| DobasuTb yCTPOICTBO. ..
OGPlQ\BMTb YCTPOWCTBO. ..

(] Edit Object

Pucynoxk 55 — JloGaBneHnue ycrporcTBa

B otkpeBmiemcs oxkHe misi ygoOcTBa OTHUIBTPYHTE YCTPOWCTBA MO MPOU3BOIUTEIIO
«ASU PRO», mocnenoBarenbHo BwIOepuTe ycTpoiictBa «Analoglnput», «AnalogOutput» u
«DiscretelO» n HaxxmuTe KHOTIKY «/[00aBUTH ycTpoHcTBOY» (pUCYHKH 56, 57).

\Ij Jobaeute ycTpoiicTeo X
Wma: l ]o
Deictene

(® LAobaeuTb ycTpoiicTeo (O 0BHoBuTb yCTpOIiCTBO

[55:’:5“7& CTPOKY ANS NONHOTEKCToBoro noucka s« MpowseoanTens: | ASU PRO v
Nms Mpous.. Bepcua  Onucanue: a
m E = j] PasH.
= s \__Ij Analog Input ASUPRO 1.0.0.0 BubnuoTeka aHanorossix 8x0a08 ans KAMNM-82-168
E § \_B Analog Output ASUPRO 1.0.0.0 BubnoTeka aHanorosbix Boix0aos ana KAMM-82-168
g E \fj Discrete IO ASUPRO 1.0.0.0 BubnnoTeKka AMCKPETHLIX BXOAO0B U Bbixoaos ana KAMM-82 v
~7a - . - - .

[ < >
g
g
o Pucynok 56 — Be1i6op ycTpoiicTBa BBO1a-BBIBOIA /151 JOOABIICHHS
=]
=
Q
=
=
5
A Jlucr
%
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@  Wma: Analog Input A
Npoussogurens: ASU PRO
pynnbi:
Bepcua: 1.0.0.0 -
Homep mopgenu: %
Y

Onucanune: BubnuoTeka aHanorosbix Bxoao0s ans KAMM-82-168

Hob6aewntb BbIbpaHHOE YCTPOMCTBO KaK NoC/iegHero noToMKa
Device

® (Moxno ebibpaTb Apyroit TapreT-y3en, NoKa OKHO OTKPLITO.)

lﬂoGaBlﬂ'b yCTPOWMCTEO 3aKpbiTh

b

Pucynoxk 57 — JloGaBneHue ycTpoicTBa BBOAa-BHIBOIA

JloOaBieHHbIE yCTpPOMCTBa MOSBATCS B CTPYKTYpe IPOEKTa B OKHE «YCTpPOMCTBa»
(pucyHox 58).

Ycrpoiictea v o X
= _]]Imyproject [ 2,
= [ Device (KaPP-82-168)
=B Plc Logic
=L} Application

m Mereaxep bubnuoTex
[£] PLC_PRG (PRG)
= 1}@ KoHburypawa 3anau
= @ MainTask
&) PLC_PRG

‘_T'] Analog_Input (Analog Input)
; 3 Analog_Output (Analog Output)
Ij Discrete_IO (Discrete I10)

Pucynoxk 58 — JloGaBieHHbIE yCTPOMCTBA BBOIa-BBIBOAA B CTPYKTYPE MPOEKTA

KonTtpostep conepkut ciieyromue yCTpocTBa BBOIa-BbIBOA:
- Analoglnput — aHamoroBbIE BXO/IBI;

- AnalogOutput — aHaJIOTOBBIE BBIXO/IBI;

- DiscretelO — nuckpeTHbIe BXObI U BBIXO/IBI;

Jlucr

44

&
A=
g = Jis mpaBuiIbHOM paboOThl JOOABIEHHBIX YCTPOMCTB, HYXHO YCTaHOBUTH MJIsi HHUX
=
z 5 HE00X0IuMyI0 KOHpUrypanuio. J[oCTyl K 3Ha4Y€HUSIM BXOJIOB M BBIXOJIOB MOXHO MOJIYyYUTh MO
o aJpecy WIM INpHUBS3aB 3HAUEHUS KaHAJIOB BBOJA-BbIBOJA K 3HAYEHUSIM CYHIECTBYIOIIUX
il [ICPEMEHHBIX.
[Ipu noGaBneHuu ycTpoilcTBa, 3HAUEHUS KaHAJIOB OOHOBIISIFOTCSI TOJBKO B TOM CIlyyae,
o €CJIM K HUM IPUBSI3aHbl [IEPEMEHHbBIE U3 BBITOJIHSIONIUXCS B JaHHBIH MOMEHT 3a7a4d. YToObl OHU
& OOHOBJISUIMCH Bcerja, BblOepure NMyHKT «Bki. 2 (Bcerza B 3ajade LMKIJIA IIMHBI)» CIHUCKa
= o
. «Bcernga oOHOBISITH mepeMeHHbIe» B OKHe «COOTHECEHHE BXOJIOB/BBIXOJOB» YCTpOHCTBa
&) (pucynok 59).
=
=
=
]
=
%
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

Bceraa o6HoBNATL NepeMertbie: | YcTaHOBKA POAMTENLCKOro YCTPOMCTEa

<

YCTaHOBKa POAUTENLCKOr0 YCTPOMCTBA

Bkn. 2 (Bcerna B 3ana4e WKNA WnHbI)

A

Bxkn. 1 (B 3aaa4e WKNA WKHbI, €CAU He KCN.

Pucynoxk 59 — Hactpoiiku 0OHOBIICHUS IEPEMEHHBIX

Ha pucynke 60 mokasaH mpumep paboThl JpaiiBepa JUCKPETHBIX BXOJOB M BBIXOJOB.
K kanany DI npuBsszana nepemennas dil 13 noiabp30BaTeabCKOi MpOrpaMmBbl.

%
%

MepemenHas

*$ Application.PLC_PRG.di1

CootHecenne Kanan Appec Tun

DI1 2%IX56-6 BIT
DI2 %IX96. 1 BIT

%IX96.2 BIT
DI4 %IX96.3 BIT
DIS %IX96.4 BIT
DI6 %IX96.5 BIT
DI7 %IX96.6 BIT
DI8 %IX96.7 BIT
DIS %IX97.0 BIT
DI10 %IX97.1 BIT
DI11 %IX97.2 BIT
DI12 %IX97.3 BIT
DI13 %IX97.4 BIT
DI14 %IX97.5 BIT
DI15 %IX97.6 BIT
DI16 %IX97.7 BIT
DO1 %QX8.0 BIT
D02 %QX8.1 BIT
DO3 %QX8.2 BIT
DO4 %QX8.3 BIT
DOS %QX8.4 BIT
DO6 %QX8.5 BIT
DO7 %QX8.6 BIT
DO8 %QX8.7 BIT

Tekyuyee sHaveHmne
FALSE
FALSE
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Pucynok 60 — IIpumep paboTsl IpaiiBepa JUCKPETHBIX BXOJI0B U BHIXOJIOB

PaboTa ¢ aHaIoroBEIMU BXOJaMHU U BbIXOAaMHU MMPOU3BOANUTCA aHAJIOTMYHBIM O6p330M.
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3 Pab6ora ¢ ounoaumorekamu CODESYS

3.1 PabGora co cranaapTHoii 0ubauorexkoit Standard.lib

HaHHaﬂ OuOIMOTEKAa BKIIIOYCHA B IMPOCKT IMO0 YMOJ4YaHHIO, €€ HC HYKXHO AOIOJHHUTCIBHO

N00aBISATh B IPOEKT.

3.1.1 CtpokoBbie pyHKIUH
LEN
Bo3sspamaer qjymny crpoku. [Ipumep:

PROGRAM PLC PRG

VAR
STR: STRING;
VarINT1l : INT ;
END VAR

VarINT1l:= LEN(STR) ;

Ecnu sTR = 'World', To 3HaueHne nepeMeHHo# VarINT1 = 5.

LEFT
Bo3sspaiaer j1eByro 3HaUMMYIO 4acTh CTPOKH 3aJaHHOM JinuHbL. [Ipumep:

PROGRAM PLC PRG

VAR
STR: STRING;
VarINT1 : INT ;
END VAR

STR:= LEFT ('Hello World', VarINT1);

Ecnu varINT1 =5, To 3HaueHue nepeMenHoit STR = 'Hello'.

RIGHT
Bo3sspamaer npaByro 3HaUMM Y0 4acTh CTPOKH 3aJaHHOM ainuHbL. [Ipumep:

PROGRAM PLC PRG

VAR
& STR: STRING;
A E VarINT1 : INT ;
=z END VAR
= E =
o =
o = STR:= RIGHT ('Hello World', VarINT1);
o Ecnu varINT1 =5, To 3HaueHue nepeMeHHoit STR = 'World'.
g
= MID
E{ Bo3sBpaiaer yacTe CTpOKM yKa3aHHOW JUIMHBI ¢ yKa3aHHOW no3unuu. [Ipumep:
PROGRAM PLC PRG
VAR
=
3
=i JIuct
i 73619730.425200.005 PO moguduxanus 4 16
Je=i
= M3m. | Kon.yu.| JIuct |Ne nok. |TToanucs| Mara

dopmaTtA4




STR: STRING;
END VAR

STR:= MID ('Hello World',7,3);

B npumepe mymnna 7, nosunus 3, STR = 'llo Wor'.

CONCAT
Konkarenanus (o0benuuenne) nByx crpok. [Ipumep:
PROGRAM PLC PRG
VAR
STR: STRING;
END VAR
STR:= CONCAT ('Hello ', 'World');

B pesynbraTe BeinoiaHeHUs cTpoka STR npumet 3HadeHue 'Hello World'.

INSERT
@yHKIMSA BCTaBJISAET CTPOKY B YKAa3aHHYIO IIO3ULIMIO Ipyro cTpoku. [Ipumep:

PROGRAM PLC PRG
VAR

STR: STRING;
END VAR

CormacoBanoCoriacoB

STR:= INSERT ('He World', 'llo', 2 );

B pesynbraTe BeinoiaHeHUs cTpoka STR npumet 3HaueHue 'Hello World'.

DELETE
@yHKIMA yAAIseT YacTh CTPOKU 33JaHHOM JUIMHBI C YKa3aHHOM nosuuuu. [Ipumep:

PROGRAM PLC PRG
VAR

STR: STRING;
END VAR

STR:= DELETE ('Hello World', 4, 3 );

o

A=

G E

= I B pe3ynbraTe BeinoaHeHUs cTpoka STR npumet 3HaueHue 'HeWorld'.

=13

ISE Js2)
2 REPLACE

@yHKIUA 3aMEHSET YacTh CTPOKM JPYrol CTPOKOM 3aJaHHOW JUIMHBI C YKa3aHHOM
nozunu. [Tpumep:

£ PROGRAM PLC_PRG

E VAR

= STR: STRING;

5 END VAR

S _

STR:= REPLACE ('Hello wWorld', 'i', 4, 2);

=

3

=i JIuct
i 73619730.425200.005 PO moguduxanus 4 47
é M3m. | Kon.yu.| JIuct |Ne nok. |TToanucs| Mara

dopmaTtA4




B pesynbraTe BeinonHeHus crpoka STR npumet 3HaueHue 'Hi World'.

FIND
OyHKIMSA BO3BpAIIAET MO3ULMIO 3aJaHHOIO0 KOHTEKCTa B CTpoke. Hymepauus no3uuuii B
cTpoke HaumHaeTcs ¢ 1. Eciu KOHTEKCT B cTpoke He HaijeH, ¢pyHkuus Bo3Bpamaer 0. Ecou B
CTPOKE HECKOJIBKO COBIAJACHMI, BO3BpAIIACT MO3ULUIO ITepBoro. [Ipumep:

PROGRAM PLC PRG
VAR

Pos: INT;
END_ VAR

| Pos:= REPLACE ('Hello World', 'l');

B pesynbTaTe BBIIIONIHEHHS IEpEMEHHAs Pos MPUMET 3HAYCHHE 3.

CormacoBanoCoriacoB
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3.1.2 Ilepexarouaresiu

Ba:xkno!!! Bce pyHkunonajbHbie 0JIOKH TPEOYIOT 00bSIBJIEHHUS IK3EMILISAPA.

SR
[lepexmouatens ¢ nomuHanto BkItoueHus. Boixon Q1 pasen FALSE no Tex mop, moka
Bxox SET craner paBupiM TRUE. Beixon Q1 mpu stom npunumaer 3HaueHue TRUE u
coxpansieT ero a0 tex mop, nmoka Bxon SET ne mpumer 3nauenme FALSE, a Bxogq RESETI1
3Hauenue TRUE. Ilpumep:

PROGRAM PLC_PRG

VAR
SRInst: SR; // oObaBJeHMEe BK3eMIJigpa (QYyHKLMOHAJLHOIO 6JI0Ka
VarBooll, VarBool2, Out: BOOL;

END VAR

SRInst (SET1l:= VarBooll, RESET:= VarBool2, Ql=> Out); |

RS
[lepexmouatens ¢ qoMuHanToM BhiKiItoueHus. Borxon Q1 pasen FALSE no tex nop, moka
Bxox SET craner paBueiM TRUE. Beixon Q1 mpu stom npunumaer 3HaueHue TRUE u
coxpansier ero a0 Tex nop, noka Bxoa RESET1 we npumer 3nauenne TRUE, BHe 3aBucuMocTn
ot cocrosinus Bxoga SET. Ilpumep:

PROGRAM PLC_PRG

VAR
RSInst: RS; // obObaABJeHME 3K3eMIUISgpa QYHKUMOHAJIBHOTO OJIOKAa
VarBooll, VarBool2, Out: BOOL;

END VAR

RSInst (SET:= VarBooll, RESET1:= VarBool2, Ql=> Out);

E
21=
=l
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g
=
=
=
5
=
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3.1.3 J/leTeKTOpHI HMILYJIHCOB
R _TRIG
OynkunoHanbHbli 670K R TRIG renepupyer umnysnsc no nepegHemMy GpoHTY BXOJHOTO

curHana. [Ipumep:

PROGRAM PLC PRG

VAR

R TRIG Inst: R_TRIG; // oObABJIeHMe 3K3eMIIApa

VarBooll: BOOL;

VarIntl: INT := 0; // 3HaueHMe [NO yMOJIYAHME OyIeT PaBHO HYJIO
END VAR

R TRIG Inst(CLK:= VarBooll);
IF R_TRIG Inst.Q THEN

VarINTl:= VarINT1+1;
END IF

Beixon Q paBen FALSE no tex nop, noka Bxoa CLK paBen FALSE. Kak tonsko CLK

nonyyaer 3HaueHue TRUE, Q ycranaBnuBaercs B TRUE. Ilpu cnenyromem BbI3oBe
¢byHKIMOHanpHOrO Onoka Bbixoj cOpackiBaetcst B FALSE. Takum o6pazom, 010K BblIaeT
eAnHUYHBI umnynbe npu kaxaom nepexojae CLK n3 TRUE B FALSE. [lpu stom nepemenHas

Varl

NT 1O0ACYUTHIBACT KOJIHMYECTBO TAKMX HNMITYJIbCOB.

F_TRIG
OynkunonanbHbli 670K F TRIG renepupyet umiyiibe 1o 3aHeMy GpOHTY BXOJIHOTO

curnana. [Ipumep:

PROGRAM PLC_PRG
VAR

F TRIG Inst: F_TRIG; // oOBABJeHME B3K3eMIJApa

VarBooll: BOOL;

VarIntl: INT := 0; // 3HaueHMe [NO yMOJIYAHME OyIeT PaBHO HYJIO
END VAR

F TRIG Inst (CLK:=VarBooll);
IF F TRIG Inst.Q THEN

VarINTl:= VarINT1+1;
END IF

Beixon Q pasen FALSE no tex mop, noka Bxoa CLK paBen TRUE. Kak tonsko CLK

nonyuaer 3HadeHue FALSE, Q ycranaBnuBaercs B TRUE. Ilpu cneayromem BbI3oBe

o

g § ¢byHKIMOHaNBHOTO Onoka BbIxoj cOpackiBaeTcst B FALSE. Takum o6pa3zom, On0K BblIaeT

: = eauHUYHbI umnynbe npu kaxaom nepexone CLK n3 TRUE B FALSE. Ilpu sToM nepeMenHas
<

= r:°8 VarINTI1noACYUTHIBAET KOJUYECTBO TAKUX UMITYJIbCOB.

5ol =X

M=

g

=

=

=]

=

o

=

=

3

= JIuct

i 73619730.425200.005 PO moguduxanus 4 50

é M3m. | Kon.yu.| JIuct |Ne nok. |TToanucs| Mara

dopmaTtA4




CormacoBanoCoriacoB

3.1.4 CuyeTyuku
CTU
OyYHKIMOHAIBHBIN OJIOK «(MHKPEMEHTHBIN cueTunk». [1o kaxaomy nepengHemy GpoHTy Ha
Bxojae CU Beixon CV yBenuuuBaercs Ha 1. Berxon Q ycranaBnubaetcs B TRUE, korga cuetunk
nocturHer 3HaueHus 3aganHoro PV. Cuetunk CV cOpaceiBaercs B 0 mo Bxongy RESET = TRUE.
[Tpumep:

PROGRAM PLC_PRG
VAR

CTUInst: CTU; // oOBaABJIeHME SK3eMIIsgpa

VarBooll, VarBool2, OUT: BOOL;

Counter: WORD := 0; // 3HaueHMe IO yMOJYAHMIO OyIeT PaBHO HYJIO
END VAR

CTUInst (CU:= VarBooll, RESET:=VarBool2 , PV:= 10, CV=>Counter,
Q=>0UT) ;

B nanHom npumepe BeneTcs nojcueT nepexo1oB nepemenHo VarBooll u3 FALSE B
TRUE. Ilpu noctuxennu cuetyukoMm Counter 3HadeHnus 10, mepemennass OUT mHpUMET
3nauenue TRUE. Copoc cuetunka Counter u Bbixoga OUT OCYILIECTBISETCS COCTOSHUEM
TRUE nepemenHoit VarBool2.

Basxno!!! O6paTnTe BHMMaHMe, YTO NPU BbI30Be (YHKIHMOHAIbHBIX 0J1I0KOB HY’KHO
00s13aTeJIbHO YKA3aTh 3HAYeHHU /151 BXOJHBbIX NapaMeTpoB. B npoTtuBHOM ciiyyae oHU
MOIYT NPHHATH ciIy4daiiHoe 3HaYeHHe. BbIxogHbIe mapaMeTpbl MOTYT ObITh IIPHUCBOEHBI
nocJie BbI30Ba QyHKIHMOHAJIBbHOrO 0J10ka. Hanpumep:

CTUInst (CU:= VarBooll, RESET:=VarBool2 , PV:= 10,);
Counter:= CTUInst.CV;
OUT:= CTUInst.Q;

CTD
OYHKIIMOHATIBHBIN OJIOK «JIEKPEMEHTHBIN cueTdnk». [1o kaxxmomy nepeaHemMy ppoHTy Ha
Bxozae CD Beixon CV ymenbmaercs Ha 1. Korpa cuetunk gocturuet 0, cueT OCTaHABIMBACTCS,

BbIxoJ Q nepexntouaercss B TRUE. Cuerunk CV 3arpyxaercs HadaJlbHbIM 3HaUEHHEM, PAaBHBIM
PV no Bxogy LOAD = TRUE. IIpumep:

PROGRAM PLC PRG

VAR
. CTDInst: CTD; // oOBsABJIEeHME 5SK3eMIisgpa
M VarBooll, VarBool2, OUT: BOOL;
£ S Counter: WORD := 0; // 3HaueHuMe MO yMOJIUAHMI OyIeT PABHO HYJIO
1 E
= END VAR
2B
mi=
CTDInst (CD:= VarBooll, LOAD:=VarBool2 , PV:= 10);
Counter:= CTDInst.CV;
& OUT:= CTDInst.Q;
g
=
2 Basxno!!! B nannoM npumepe nepeMeHHasi CV (QyHKIHOHAJBbHOIO 0jioka CTDInst
= — 0e33nakoBas. I1o 3ToMy, He MOKeT ObITH MeHbIIIe (), 2 3HAYUT, MOCJI€e JOCTHKEHHUS ITOr0
3HAYEHMS CYETYMK TepseT CBOM CMbICII.
g
S
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XOopomMM MpuMepoM OyZIeT ClIeayIoas peaanu3alus:

CTDInst (CD:= VarBooll,
Counter:= CTDInst.CV;

LOAD:= CTDInst.Q , PV:= 10);

B HeM nipu octukeHuu nepeMeHHo CV HyJsl BIX0J Q COPOCUT CUETYMK B HauaabHOE

COCTOSAHHE.

CTUD

OyHKIMOHATBHBINA OJIOK «MHKPEMEHTHbIN / JekpeMeHTHbIN cueTynk». [lo Bxomy RESET
cuetunk CV cOpaceiBaercs B 0, mo Bxoxy LOAD 3arpyxkaercs 3nauenueM PV. [1o ¢ponTy Ha
Bxosie CU cuerunk yBenuuuBaercs Ha 1. [lo ¢pponTy Ha Bxone CD cueTuuk ymeHblaercs Ha 1
(mo0 0). QU ycranaBnmuBaercsa B TRUE, korna CV 6osbmie wim paBen PV. QD ycranaBnuBaetcs
B TRUE, xorga CV pasen 0. JlanHbiii cueTynk oObeAUHSET B cebe /Ba npeapiaymux. [Ipumep:

PROGRAM PLC PRG

VAR
CTUDInst: CTUD;
VarBooll,
Counter: WORD ;
END VAR

// oOBABJIEHVE BK3EMIUISPa
VarBool?Z2,

RES1, OUT: BOOL;

CTUDInst (CD:= VarBooll,
CTUDInst.QD , PV:= 10);
CTUDInst.

Counter:=
OUT:= CTUDInst.QU;

CV;

CU:= VarBool2, RESET:=RES1 , LOAD:=

CormacoBanoCoriacoB

B ucxX0IHOM COCTOSHUU

Takoro cuerunka 3HaueHue CV Oyner paBHbIM 10. Tak kak npu

JNOCTHXKEHUH UM Hyls Oyzaer cpabarbiBath BbixoJ QD u 3arpyxars 3nauenue PV B CV. Ilpu

JOCTHXCHHNHU

cyeTurKa 3Ha4yeHHs Oosbmie win paBHbIM 10, mepemennas OUT Oymer B

cocrosinuu TRUE. [lepemennoit RES1 cueTunk cOpachlBaeTcsi B UICXOIHOE COCTOSIHHE.

E
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3.1.5 TaiimepbI

TP
OynkunoHanbHbIN 070K «Taiimepy». [loka IN paBen FALSE, Boixon Q = FALSE, Bbixon
ET = 0 (ucxonnoe cocrosiuue). Ilpu nepexone IN B TRUE Boixoa Q ycrananuBaercs B TRUE
U TailMep HaUMHAET OTCUEeT BpeMeHH (B MuLIceKkyHaax) Ha Beixose ET no noctuxenus
JUTATENIbHOCTH, 3aanHoi PT. Jlanee cueTunk He yBenmmuuBaeTcs. Takum oO6pazom, BeIxo Q
reHepupyeT ummynbc juurenbHocTbio PT nmo ¢pponty Bxoaa IN. IIpumep:

PROGRAM PLC_PRG

VAR
TPInst: TP; // oObABJIeHME B3K3EeMIUIApa
VarBooll, VarBool2, OUT: BOOL;
ElpasedTime: TIME;

END VAR
TPInst (IN := VarBooll, PT:= T#10S);
VarBool2 := TPInst.Q;

ElpasedTime:= TPInst.ET;

Bpemennas auarpamma pa6otsl Taitmepa TR n3zobpaxena Ha pucyHke 61.

IN LH
10 t1 2 t3
Q
Tt to+PT 2 2+PT
PT
ET/J‘;
t0 t1 © 0

Pucynok 61 — Bpemennast ntuarpamma padots! TaiiMepa TR

" E CtouTh 3aMEeTUTh, YTO TalilMep BO3BPAIAETCSA B HCXOHOE cocTosiHue TpH ycinoBuu ET=PT
<= B .
g|s u IN=FALSE.
= E
ISE Js2)
ZE TON

OyHKIMOHAIBHBIA ONOK «Talimep ¢ 3anepkkoi BkimroueHus». Iloxa IN paBen FALSE,

Beixon Q = FALSE, Beixon ET = 0 (ucxonnoe cocrosinue). Kak tonsko IN cranoButcst TRUE,

<
§ HAaYMHAETCSA OTCYET BpeMeHM (B MWUIMCEKyHIax) Ha Bbixone ET mo 3nauenwus, paBaoro PT.
i Hanee cuetuuk He yBenuuuBaercs. Q paBeH TRUE, korma IN pasen TRUE u ET pasen PT,
= nHaue FALSE. Takum o6pa3zom, Beixon Q ycranaBinuBaetcs ¢ 3aaepxkkoi PT ot ¢ponTa BXoga
= IN. IIpumep:

PROGRAM PLC PRG
=
3
=i JIucr
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VAR

TONInst: TON; // oOBsaABJeHME 5K3eMIisapa
VarBooll, VarBool2, OUT: BOOL;
ElpasedTime: TIME;

END VAR

TONInst (IN := VarBOOLl, PT:= T#3S);

VarBOOL2 := TONInst.Q;
ElpasedTime:= TONInst.ET;

Bpemennas nuarpamma pa6ots! Taitmepa TON n3obpaxceHa Ha pucyHke 62.

IN
to t1 2 t3
Q
t0+PT
PT
ET/—
pd ,

t0 t1 t2 3

Pucynok 62 — Bpemennast tuarpamma pa6otsl Taiimepa TON
Taiimep Bo3Bparaercs B ucxogHoe coctosinue npu ycinosuu IN=FALSE.

TOF

OyHKUMOHANBHBIN OJIOK «TaiiMep ¢ 3aaepkkoi BeikimoueHus». Eciu IN paBen TRUE, To
BbIxoJ Q = TRUE u Beixog ET = 0 (ucxoanoe cocrosinue). Kak tonpko IN nepexonut B FALSE,
HAa4YMHAETCA OTCYET BpeMeHU (B mMuuincekyHaax) Ha Boixoje ET. Ilpu noctukenuu 3anaHHOM
JUINTENbHOCTU OTcUeT ocTaHaBiuBaerca. Beixon Q pasen FALSE, ecniu IN pasen FALSE u ET
paBen PT, unaue - TRUE. Takum o6pa3om, Beixon Q copackiBaercs ¢ 3anepxkoi PT ot cnaga

Bxoja IN. IIpumep:

o
A E PROGRAM PLC_PRG
s E VAR
% 52’ TOFInst: TOF; // oOBsABJEeHME 5SK3eMIisapa
o = VarBooll, VarBool2, OUT: BOOL;
ElpasedTime: TIME;

END VAR
5
= TOFInst (IN := VarBOOLl, PT:= T#5S);
= VarBOOL2 := TOFInst.Q;
§ ElpasedTime:= TOFInst.ET;

Bpemennas auarpamma pa6otsl Taitmepa TOF n3zo0paxena Ha pucynke 63.
-
e
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

{0 o2 B3
Q
t0+PT t1 t4+PT
PT
Eif fM
0 @ t3 @ 0

Pucynok 63 — Bpemennas nquarpamma pa6otsl taiimepa TOF

Talimep Bo3Bpamaercs B ucxoanoe coctostaue npu ycaosuu IN=TRUE.
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3.2 Pabora c¢ Oubaumorekamu CmpModbusKAPP82 nas peanuzanumn
nporoxkosaa Modbus

st paboThl KOHTpoJUIepa 1mo npoTokoiy Modbus HeoOxonumo m06aBUTH OHOTHMOTEKY
CmpModbusKAPP82. [lns storo otkpoite «MeHemkep OuUOIMOTEK», HAXKMUTE KHOIKY
«/1o6aBuTh OMOIMOTEKY» (PUCYHOK 64).

v o X

v

Elj Modbus_TCP_Slave

2 Aobagute Bubamnorexy | >

! (KAPP-82-168) —
: Logic Umsa | o6aeuts Bubauorexy
\ + ﬁ‘i solLicense = 35 renses 3
} Application @ 3Slicense = 3SLicense, 3
‘ GVL + -+ BreakpointLogging = Breal
+--+@8 JoStandard = IoStandard

m |Menemxep 6ubnmoTtex

[£] PLC_PRG (PRG)

EQ KoHdurypawia 3aaay
=-§& MainTask

rFl"I N~ nne

+{18) Standard = Standard, 3.5

Pucynok 64 — Menemxep 61M0aMOTEK

B otkpeiBmiemcs oxHe «bubmmoreka» packporte cnucok «(Cwmemiad.)», HaWIUTe
HEeoOXxoauMyro OnOIMoTeKyY M HaXkmMuTe KHOTIKY «OK» (pucyHok 65).

Bubnuoreka X
BeeauTe cTpOKy AN NONHOTEKCTOBOrO NOMCKA BO Bcex Bubaunorekax... = | 5
J
Bubaunoreka Komnaxus A
+ 5= Application

:: Use Cases

= - (Cmewan.)

+

+38) CmpCharDevice 3S - Smart Software Solutions GmbH
+{#9 CmpConfigurationKAPP82 ASUPRO

»@|CmpModbuskAPP82 ASUPRO

+@) CmpSC2x3BiosApi Beck IPC GmbH

+E8) CmpSC2x3HardwareAPI Beck IPC GmbH

{18 CmpSC2x 3R tosApi Beck IPC GmbH

+{#8) CoDeSys Library Template Interfaces

3S - Smart Software Solutions GmbH

)
8 2 +@@ [oDrvDB240 Beck IPC GmbH
= E *8 TIoDrvGPIO 3S - Smart Software Solutions GmbH
% EZ”S +@) ToDrvModbusRTUSlaveKAPPS2 ASU PRO
CB S =18 IoDrvPiFace 3S - Smart Software Solutions GmbH
+{12) Raspberry 1-wire DS18820 3S - Smart Software Solutions GmbH
+{18) Raspberry 12C AdafruittWMm 3S - Smart Software Solutions GmbH
g +{12) Raspberry 12C Gyroscopes 3S - Smart Software Solutions GmbH
E +{18) Rasnherrv 12C SRFN? 3S - Smart Snftware Soliitions GmhH Ve
E L ononHUTENbHO... OTMeHa
S X
Pucynoxk 65 — JloGaBnenue OMOIMOTEKH B IPOCKT
=
5
= JIuct
%
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B3aum. uHB.

NeBzauMm. unB.
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Cnmcok ycTaHOBJICHHBIX OMOIHOTEK B MEHEDKEPE JOJIKEH OOHOBUTHCS (PUCYHOK 60).

Nmsa JononnutensHoe uma  [eiicTeyrowas Bepcus
+--+{3 3Slicense = 3SLicense, 3.5.10.0 (3S - Smart Software Soluti... 3S_LICENSE

+ -+ BreakpointLoaaing Breaknaoint | oaaina Functione 2.5 50 BPl oa

+{3) ICmpModbusKAPPSZ = CmpModbusKAPP82, 1.0.0.0 (ASU PRO) | CmpModbuskKAPP82 1.0.0.0 i

% -+ JoStandard = IoStandard, 3.5.9.0 (Syste IoStandard 3.5.9.0
+#8 Standard = Standard, 3.5.9.0 (System) Standard 3.5.9.0

Pucynok 66 — Menemkep OubnuoTexk  mocie  jgoOaBieHus — OUONIMOTEKU
CmpModbusKAPP82

3.2.1 PaGora B KauecTBe BeIOMOI0 ycTpoiicTBa no uHTepPeiicam RS-485,
RS-232 (Modbus RTU Slave)

st paGoThI KOHTpOJIJIEpA B TaKOM pEeXHME HeoOxoaumo 100aBuTh apaiBep Modbus
RTU Slave. B cpene CODESY'S oH BbINOJHEH B BUIE YCTPOMCTB BBOJIa-BbIBOAA. JloOaBieHME
yctpoiictea Modbus RTU Slave mnpou3BoauTcss aHAJIOTHYHO JOOABJICHUIO YCTPOWUCTB
AHAJIOTOBBIX M JIMCKPETHBIX BXOJIOB M BBIXOAOB. [l 3TOTO B JiepeBe MPOEKTa KIMKAEM IPaBOU
KHOIIKOM 1O MKOHKe «YcTpoiicTBay («Device») uisi BbI30Ba KOHTEKCTHOTO MEHIO, B KOTOPOM
HY)KHO BBIOpaTh MyHKT «Jl00aBUTH yCTpONUCTBO» (PUCYHOK 67).

Qavin lNpaska Bua [Mpoekr Komnunaumsa Oxnavii  Otnagka WHCTpyMeHTbI

E=a" 84 45 @0 & %
YcTpoiicTea v 2 x
=) Modbus_For_Doc j‘
= [ Device (KAPP-82-168-M7b)
Ay y— & Bbipesats
i o X Konuposatb
=1’ Application

BctaButb

m MeHemxep 6M6AMO] A viasi
[E] PLC_PRG (PRG)
= [ Konourypauus 3an
=& MainTask 2 [Job6asBneHve ob6bekTa >
&) PLC_PRG |2

CsovicTsa...

[lo6asuTb Nanky...

[lo6aBuTb YCTPOWCTBO...
O6HOBUTbL YCTPOWCTBO...
Peaaktvposatb 06bekT

L)

PeaaktvpoBath 06beKT B...

N3menuts |/O-cooTHeCceHne

MmMnopT cootHeceHui n3 CSV...

IKCNOpPTMPOBaTh COOTHECeHMsa B CSV...
% PexuM OHNaNH-KOHOUIYPaLUUK...

C6poc 3asoackou ycTpovictea [Device]

IMynauma

|

Pucynok 67 — JloGaBieHre HOBOTO yCTPOIMCTBA B MEHEKEPE MPOEKTa
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Jlanee B BepXHEH 4YacCTU OTKPBIBIIETOCS OKHA pacKpbiBaeM JepeBo «Pa3H.» M Haxoaum
Modbus RTU Slave npousBoautens ASU PRO (pucynok 68).

) [lo6aBuUTH YCTPOICTBO
Wms: Modbus_RTU_Slave
DelicTeue
(®) 006aBUTb YCTPONCTBO () O6HOBUTB YCTPOICTBO
CTpoKa Ans NonHOTEKCTOBOrO NOMCKa Npoussogutens: | <Al vendors> N

‘ Umsa

= B PazH.
ﬂ Analog Input
_'3 Analog Output
i Discrete 10
) 1ec 60870-104 Slave
_'3 :Modbus RTU Slave
;r—j Modbus TCP Slave

+ J MpombiwnexHble ceTw (fieldbus)

Mpoussoautens  Bepcusa

ASU PRO
ASU PRO
ASU PRO
ASU PRO

| AsuprO
ASU PRO

1.0.0.0
1.0.0.0
1.0.0.0
1.0.0.0
1.0.0.1
1.0.0.0

OnucaHue:

BubnuoTeka aHanoroebix BXoAos Ans KAMMN-82-168
BubnnoTexa aHanorosbix BbIXOA0B AN KAMM-82-168
BMBNMOTeKa AMCKPETHBIX BXOAOB M BbIXOAOB Ana KAMMM-82-168|
BubnnoTexka M3K 60870-5-104 Slave ans KAMMN-82-168
BubnuoTeka Modbus RTU Slave ans KAMM-82-168

BubnnoTtexka Modbus TCP Slave ans KAMM-82-168

TpynnupoBaTh no kateropuaM || OTo6paxaTh Bce Bepcun (Ang 3kcnepTos) || MokasaTh ycTapesiune Bepcum

Pucynoxk 68 — Pacnionoxxenue ycrporictea Modbus RTU Slave

Jlanee BHHU3Y, XKMeM KHOTUKY «Jl00aBUTh yCTpOHCTBO» W 3aKpbiBaeM OKHO «Jl00aBUTH
ycrpoiictBo». Ilocie yero B nepeBe mpoekra nosiButTcs HoBoe ycrpoiictBo Modbus RTU Slave

(pucynox 69).

YCTpOiACTBa

v o X

=3 Modbus_For_Doc

= [ Device (KAPP-82-168-M7b)

=& Pic Logic

=} Application
i) Menenxep 6ubnroTek
[E] PLC_PRG (PRG)

= [#8 KoHdurypaums 3aaay

o

g E =-¢& MainTask

HE &) PLC_PRG

5|2 @ |Modbus_RTU_Slave (Modbus RTU Save) |

mi= )

§ Pucynok 69 — JlepeBo npoekta nocie go6asierust Modbus RTU Slave

=

= Janee, HE0OOXOAMMO BBIJICIUTH 00JIACTh MaMsTH oA peructpel Modbus, co3maB crnmcok

= rJI00aNBHBIX NepeMeHHbIX. JlJi 3TOro HeoOXOJMMO IIENKHYTh MPAaBOM KJIABHMIIEH MBI IO
ukonke «[Ipunoxenne» («Application»), a najgee B KOHTEKCTHOM MEHIO BbIOpATh TOJITYHKT
«CnHcoK ri100ajIbHbIX IEPEMEHHBIX. ..» MYHKTa «/{00aBUTH 00beKT» (pucyHOK 70).

=

3

A JIucr
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YcTpoiicTsa v 3 x i) Mexexep 6ubnuorex x
=@ Modbus_For_Doc 2
= (@ Device (KAPP-82-168-M7b)
=80 Pic Logic

- Appli—=-——
A | & Boipesats

By Konwposatb
§]le RONUR jard = IoStandard
g BCTasnTb

=28 Ko d = Standard, 3.5.14.0 (System
& | X Yaanuto Sy )

%5 lo6asuTs 6ubavoteky X Yaanuts 6ubavoteky 5 Ceor
’ Wma

#.+@ 3Slicens 14.0 (3S - Smart Software Solu

buskAPP82 = CmpModbuskAPP82, 1.0.2.0 (ASU

PedakTopmHr »

(@ Modbus_| CBoViCTBa...

DUT...
Persistent-nepemeHHble...
POU...

POU ans HesBHbIX NPOBEPOK...
Test Table Object...
Busyanuzaums...

=)
. JobaeneHue o6bekTa 2
&) [lo6aBuTb Nanky...

a

7" PeaaktmposaTb 06beKkT
PeaaktyposaTb O6HEKT B...

O JNorvH

YAanuTe NpUNOXeHME U3 yCTporicTea

BHewHu dann...

WHTtepoeiic...

KoHBepcma eanHuL...
KoHourypauma pesepsvpoBaHuA...
MeHeaxep susyanvsaumu...
MeHeaxep 3anucu TPEHAOB...

Myn n3o6paxeHni...

™8 CvMmBONbHAA KOHGUIYpaUWA...
,‘ a v
CoobuieHus —

Cnu1cok rno6anbHblX NepeMEHHbIX...
Komnunauus ] CnuCoK TeKCTOB...

Lo RBEPEea L BEEBEE AL

Pucynok 70 — Co3nanue crucka rio6anbHbIX IEPEMEHHBIX

Hazosute HOBBII 351emeHT «Global» n HaxkmuTe KHOTIKY «J]00aBUTHY.

Co31aHHbBIN CIUCOK TI00ATBHBIX IEPEMEHHBIX JOJIKEH COACPKATh CICITYIOIINN KO

VAR_GLOBAL CONSTANT
// KommuecrTBO Qaros

numCoils: DINT := 200;
// KommyecTBO IOMCKPETHBEIX BXOINOB
numDiscreteInputs: DINT := 200;
// KOIMYeCcTBO BXOIHEIX PEIMCTPOB
numInputRegisters: DINT := 200;
// KOmmM4yecTBO PEIrMCTPOB XpPaHEHMs
numHoldingRegisters: DINT := 200;

END VAR

VAR GLOBAL
coils: ARRAY [0..Global.numCoils-1]

CmpModbusKAPP82 .ModbusCoil;

discretelnputs: ARRAY [0..Global.numDiscreteInputs-1]

CmpModbusKAPP82.ModbusDiscreteInput;

inputRegisters: ARRAY [0..Global.numInputRegisters-1]

CmpModbusKAPP82.ModbusInputRegister;

holdingRegisters: ARRAY[0..Global.numHoldingRegisters-1] OF

CmpModbusKAPP82.ModbusHoldingRegister;
mapping: CmpModbusKAPP82.ModbusMapping :=

(NumberOfCoils := Global.numCoils, NumberOfDiscretelnputs
:= Global.numDiscretelnputs, NumberOfInputRegisters

Global .numInputRegisters, NumberOfHoldingRegisters 1=
numHoldingRegisters, TabCoils 1= ADR(coils),
TabDiscretelnputs := ADR (discretelnputs),
TabInputRegisters 1= ADR (inputRegisters),

OF

OF

OF
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TabHoldingRegisters :=

) ;

END VAR

ADR (holdingRegisters)

Coset!!! Jlna yckopeHusi mpoiecca CO3JaHHMs CIHUCKA TJI00AJbHBIX NepeMeHHbIX

MOSKHO MPOCTO CKONMPOBATH TEKCT U3 BbllleyKa3aHHOH Tabaunbl. Tak ke 3TO MO3BOJIUT
U30e:KaTh BEPOSITHBIX ONEYATOK NMPHU HAOGope KoJAa BPYUHYIO.

[locne uero BKJIaAKa CHUCKAa TJ00AIbHBIX MEPEMEHHBIX HPUMET CIEAYIOUINI

(pucynok 71)

i MeHenxep 6ubnnoTexk

m

@ Modbus_RTU_Slave

numDiscreteInputs: DINT

/ Kosmm9eecTBO BXOOHEIX pe.

numInputRegisters: DINT

END_VAR

VAR GLOBAL

BUI

@ Global x

coils: ARRAY[0..Global.numCoils-1] OF CrmpModbusKAPP82 .ModbusCoil;

discreteInputs: ARRAY[0..Global.numDiscreteInputs-1] OF CrmpModbusKAPP82 .ModbusDiscreteInput;
inputRegisters: ARRAY[0..Global.numInputRegisters-1] OF CmpModbusKAPP82 .ModbusInputRegister;
holdingRegisters: ARRAY[0..Global.numHoldingRegisters-1] OF CmpModbusKAPP82 .ModbusHoldingRegister;

mapping: CmpModbusKAPP82.ModbusMapping := (

NumberOfCoils :=
NumberOfDiscreteInputs :=
NumberOfInputRegisters :=
NumberOfHoldingRegisters
TabCoils := ADR(coils),
TabDiscreteInputs
TabInputRegisters
TabHoldingRegisters

END_VAR

Pucynoxk 71 —

Global.numCoils,
Global.numDiscreteInputs,
Global.numInputRegisters,

:= numHoldingRegisters,

:= ADR(discretelInputs),
:= ADR(inputRegisters),
:= ADR (holdingRegisters)

Kon crivcka rino6anbHbIX TEPEMEHHBIX

B nannom mnpumepe pasmep MmaccuBoB ¢uaroB (Coils), auckperHsix BxonoB (Discrete

Inputs), peructpos xpanenust (Holding Registers), perucrpoB BBoga (Input Registers) paBen
IByMcTaM 3jeMeHTaM. UToObl M3MEHHUTh KOJMYECTBO HEOOXOJIUMBIX PETUCTPOB, HU3MEHSITE
3HaYeHMs III00AIBHBIX KOHCTAHT (paszien VAR GLOBAL CONSTANT). /Ly npaBHIbHOI pabOTHI
NpaiiBepa, HE U3MEHSNTE TEKCT OObBSIBICHUN IJI00AIbHBIX MAacCUBOB PETHUCTPOB M CTPYKTYpPBI
TaONHIBI PETHCTPOB (Mapping) B pasjene VAR GLOBAL.

" E Janee HyxxHo HacTpouTh JpaiiBep Modbus RTU Slave, HaxaB JBONHBIM KIMKOM JIEBOI
= I KHOTIKOM MBIIIM Ha COOTBETCTBYIOIIMHI 3HAYOK B JepeBe MpoekTa. [Ipym 3TOM B LIEHTpaIbHOMN
= E yacTu oTkpoetcs Bkiaaaka Modbus RTU Slave (pucynox 72).

<

] &

g

=

=

=]

=

Q

=

=

3
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YCTpoiicTBa v 3 x i MeHemxep 6ubnnoTek 4} Modbus_RTU_Slave x

=3 Modbus_For_Doc % T
- @ Device (KAPP-82-168-M7b) Internal KoHdurypaums Mapametp Tvn 3HaueHwue
e s ¥ SerialPort Enumeration of INT COM 1
= &Y Plc Logic Internal CooTHeceHue
- Application BXO/10B/BbIXOA0B # Baudrate UDINT 9600
i
¥ Pari Enumeration of INT Het
i MeHenxep 6ubnnoTex CoCTosHue LY -
[E] PLC_PRG (PRG) # DataBits Enumeration of INT 8
= [ Komdurypauns 3ana4 MHdopMauns : StopBits Enumeration of INT
= & MainTask Slaveld DINT 1
&) PLC_PRG
@ Modbus_RTU_Slve (Modbus RTU Slave)

Pucynoxk 72 — Bknanka Modbus RTU_Slave, paznen «Koudurypammsi»

B nepBom paznene «Kondurypanus» Bkiaaaku Modbus RTU Slave MoxHO HacTpouthb
rapaMeTpsl IopTa, Takhue Kak HOMep IopTa, CKOPOCTh, YETHOCTh, pa3Mep JaHHBIX, KOJIUYECTBO
CTOTIOBBIX OUT U a/Ipec YCTPONCTBA.

Bo Bropom pazmene «CooTHeceHHME  BXOJOB/BBIXOJIOB»  HEOOXOIUMO  KaHaly
ModbusMapping COOTHECTH MEPEMEHHYI0 mapping, OOBSBICHHYIO paHEE B TI00ATBHBIX
IEepPEMEHHBIX pa3jena VAR GLOBAL. [Iporie Bcero 3To caenaTh, IIENKHYB ABAKIbI 110 CTPOKE
«[lepemennas», mocie 4ero B MpPaBOH YacTH CTPOKU TMOSBATCSA KHOIKA AaCCHUCTEHTa BBOJA

(pucynox 73)

i) Menenxep 6ubnmoTex i Modbus_RTU_Slave x & Global

Internal KoHdurypaums Ha¥itv nepemerHyto OunbTp Mokasats Bce
Internal CooTHeceHue MepemeHHas CooTHeceHve Kanan Aapec
BXO0A08/BbIX0A0B + " ModbusMapping %QDO0
CocrosHue

WHdpopmaums

Pucynok 73 — KHomnka BbI30Ba acCHCTEHTa BBOJIA

BeI3piBaeM J1aHHONW KHONKOM OKHO acCcCHUCTEHTa BBOJA, HIIEM B HEM CTPYKTYpPY
MepeMEHHBIX mapping (pacmosioxenue nepeMennon Application/Global) u menkaem aBOMHBIM
JIEBBIM KJIMKOM MBI (PUCYHOK 74).

TekcToBbli nouck | KaTeropun

MepeMeHHble - Ums Tvn

=1L} Application

= @ Global
+ @ coils

@ discreteInputs
# holdingRegisters
@ inputRegisters
% \mapping
# numCoils
# numbDiscreteInputs
# numHoldingRegisters

#oowoH

# numInputRegisters
+- @ ToConfig_Globals

Pucynok 74 — HaxosxieHue nepeMeHHON mapping ¢ MOMOIIbIO0 aCCUCTEHTa BBOIA
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Jlanee, ans TOTO YTOOBI CTPYKTypa MEPEeMEHHBIX mapping  OOHOBJSUIACH BCET/IA,
BbIOEpUTE MyHKT «Bki. 2 (Bcerma B 3ajade LMKJIAa HIMHBI)» cnucka «Bcerma oOHOBIATH
nepeMeHHbIe» B OKHE «COOTHECEHHE BXOI0B/BBIXOIOBY» YCTPOUCTBA (PUCYHOK 75).

i MeHemxep 6ubnMOTEK i Modbus_RTU_Slave x v
Hawntn nepeMeHHyo OunbTp lMokasaTb BCe > |-}
v MNepemeHHan CooTHeceHue Kaxan Aapec  Tun EavHunua Onwcanw?
+ "9 Application.Global.map... “» ModbusMapping  2eB8  CmpModbuskAPP82.ModbusMapping Tabnuua p
L < 2 J
CHpoC COOTHeCeHUs Bcerna 06HOBNATL NEpPEMEHHbIE: IHOBKA POAWUTENbCKOrO YCTPOMCTBA v

YCTaHOBKa poAUTENbCKOro YCTPOMCTBA
#® = C030aTb HOBYIO NepeMEHHYI0 @ = COOTHECTM C CyLLeCTByloLei nepeMerHoi BK. 1 (B 3a4a4e UMKNA WHBI, €CN He uCr.
BK. 2 (Bceraa B 33Aa4e UMKNA WHHbI)

OnuuM UMKNA WKHbI
3apaya uMKna WuHbl | MCnonb3oBaTh POAUTENLCKYIO Y V

>

MocnegHas komnunauua: ©@ 0 @ 0 Mpeakomnun.: v/ %8 MonbzoBaTens n

Pucynoxk 75 — Hactpoiiku 0OHOBIIEHHS IEPEMEHHBIX

[Tocne 3arpy3ku TNpWIIOKEHHS B KOHTPOJUIEp, yOemumcs, 4to apaiiBep pabotaer. s
3TOTO HEOOXO0aUMO OOpaTUTh BHMMaHHWE Ha 3HA4OK npaiiBepa Modbus RTU Slave B nepese
poekTa (pUCyHOK 76).

‘ _d Modbus_TCP_Slave (Modbus TCP Slave)

Pucynok 76 — 3Ha4ok KOppeKTHOU paboThI ApaiiBepa

Bo3MoxHO mosiBIIeHHEe 3Ha4Ka OMKUOKK B paboTe npaiiBepa (pucyHok 77).

A i‘] Modbus_TCP_Slave (Modbus TCP Slave)

Pucynoxk 77 — 3na4ok ommOKu B paboTe npaiiBepa

Bo3MoxHBIE TPUUMHBI OIIHOKHU:

- HE IIPUCBOEHA TabauIa perucTpos (mapping);

- pa3Mep BceX TUIOB JIaHHBIX B TaOJIMIE PErMCTPOB PAaBEH HYIIO;
- HEBEPHBIE Pa3MEPHOCTH MaCCUBOB I10J] PETUCTPBI;

- HE HACTPOEHO NOCTOSHHOE OOHOBJICHUE IIEPEMEHHBIX.

st paboThl ¢ peructpamu npeaHazHadeHnbl Gyakuun 6udaunoreku CmpModbusKAPPS2
Get u Set ana kaxgoro tuma peructpoB Modbus. Bce ¢yHKIMM MOXHO MNOCMOTpPETh B
[Ipunoxxennn B.

Jlucr
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Tak xe Bce (yHKUMM, ONMHMCAHHE U JOKYMEHTALIMI0 MOXHO HaWTH B MeHemkepe
oubnuotek, ondmoreka CmpModbusKAPPS2 B manke Mapping (pucyHox 78).

@ Global i) Menexep 6ubnuorex x 7 Modbus_RTU_Slave
%5 flo6asuT 6uGavoTeky X Yaanuts 6ubavotexy | F Ceorictsa @ fetanv Sl Mneiicxonaepst ) Penosutopuii 6uéanotex

Uma [JononHutensHoe ums  [lericTeytowan sepcua
+ o SL S SLicense 5.14.( S - Sr T Soft eS 1t s GmbH S LIC NS 5 4
%-+@ BreakpointLogg Breakp Log Fu 5; 3.5 S t b 0 G 1 BPLog 5.5
*@  CmpModbuskAPP82 = CmpModbuskAPP82, 1.0.2.0 (ASU PRO) CmpModbuskAPP82 1.0.2.0 o
#-+@ JoStandard = IoStandard, 3.5.9.0 (Syste IoStandard 3.5.9.0
*@ Standard = Standard, 3.5.14.0 (System) Standard 3.5.14.0
= ) GmpModbusKAPPS2, 1.0.2.0 (ASU PRO) ~ | | Bxoabl/Bbixoae! | Mpaduy. = [AoKyMeHTauus
=2 CmpModbuskKAPP82
2 Enums GetCoil (FUN)
=2 Functions
7@ Mapping FUNCTION GetCoil : BOOL
=@ Cols
E] Getcoi MonyuuTb 3HaYeHue nara
|£] GetCois InOut:
[5] setcoi Scope Name Type Comment
|5] SetCois Return | GetCoil | BOOL
+ ) Discretelnputs Inout mapping | ModbusMapping Tabnuuya peructpos Modbus
+ ) HoldingRegisters Input address | UINT gnpec nara
% £ InputRegisters Output | result ModbusError e3ynbTaT BbIMOMHEHUA onepauun
+-2 Master
+ 2 Misc
+-2 Modbus
+ 1 Structs
* 2 Types

Pucynoxk 78 — lokymenranus 6unonuoreku CmpModbusK APPS2

Hamnpumep, uToObI 3amucaTh 3Ha4YCHHE TIEPEMEHHOUM | B HYJIE€BOM PErucTp, UCHOJIB3yeTCS
CHEAYIOIIUN KOA:

CmpModbusKAPP82.SetHoldingRegister (Global .mapping, 0, 1i);

Coset!!! Jlas paborsl ¢ perucrpamu Modbus Heo0s13aTeJIbHO NOJIb30BATHCA
BbIlIeyKa3aHHBbIMH JyHKHusiMu. C perucrpaMu MoKHO padorath Hanpsimyio. IIpu 3Tom

CormacoBanoCoriacoB

HY’KHO YYMTBIBAaTh, 4TO peructpbl puiaros (Coils) u auckpernnix Bxoaos (Discrete Inputs)
B CTpyKType mapping uMerT TN BYTE, mo npuymHe JMCKPETHOCTH NepeaaBaeMoi
HHopManuu paBHON 0JHOMY 0Ty, XOTH M JIOTMYECKH MOI'YT IPMHMMATh 3HaYeHus O u
1, uto coorBercTByer Ty BOOL. Il0 3TOMY, /Il IPUCBOCHHUS NEPEMEHHBIX C Pa3HbIM

B3aum. uHB.
NeBzauMm. unB.

THIIOM JaHHBLIX He00X0AMMO NPUMEHATH NMpeodpasosanus Tuna (TO_BYTE, TO_BOOL).
Hanpumep:

PROGRAM PLC PRG

TToam. u mata

VAR
VarBooll, VarBool2: BOOL;
VarUintl: UINT;

END VAR

Global.coils[0] := TO_BYTE (VarBooll);
VarBoolZ:= TO_BOOL (global.coils[2]);
Global.holdingRegisters[5] := VarUintl;
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Ba:xno!!! Perucrpnl ¢uaroB (Coils) u guckpernnix BxoaoB (Discrete Inputs) ne
AOJKHbI TPUHUMATH 3HadYeHHsi oTJau4Hble oT 0 u 1. MHaye mpu ompoce BeaymMM
YCTPOiicTBOM Oy/eT CYUTHIBATHCSI HEOCTOBEPHAs HH(opManus.

Heckonbko apaiiBepoB Modbus MoryT ucronb3oBaTh OJHY U Ty K€ TaOIUIy PETUCTPOB
(mapping). OTo MoJE3HO KOraa HeoOX0IMMO MepeaaBaTh OJHHU U TE K€ JaHHbIE ABYM U OoJiee
BEIYLIMM yCTpPOMCTBaM MO pa3HbIM MOpTaM B pasHbIX ceTsix. Hampumep, no unrepdeiicy RS-
232 na manenb omeparopa uepe3 apaiiBep Modbus RTU Slave mo mopry COM2, npyromy
KoHTposutepy 1o uHTepdeiicy RS-485 yepes apaiiBep Modbus RTU Slave mo mopty COM4,
SCADA - cucreme no uatepdeiicy Ethernet uepes mpaitsep Modbus TCP Slave. Ilpu stom He
HY)XHO CO3/1aBaTh HECKOJIbKO TJIOOAIBHBIX CTPYKTYpP THIA mapping, HYXHO JUIIb KOKIOMY
COOTBETCTBYIOIIEMY KaHary ModbusMapping cooTHecTH OAHY CTPYKTYPY mapping.

3.2.2 Pabora B KayecTBe BeloMOro ycrpoiicrea no uarepgeiicy Ethernet
(Modbus TCP Slave)

Jliis paboThl KOHTpOJIEpA B TAKOM pekrMe HeoOxoaumo 1o0aButh apaiiep Modbus TCP
Slave. [loGaBneHue apaiiBepa npoucxoaut aHanoruyHo napaiisepy Modbus RTU Slave (pucynok
79).

3 [o6aBuTb yCTPOMUCTBO n
ms: Modbus_TCP_Slave

[eicTeue

(®) [106aBUTb YCTPOICTBO (") OBHOBMUTB YCTPOCTBO

CTpoKa Ans NONHOTEKCTOBOro MOUCKa Mpou3soauTeNt: <Al vendors> N

Nmsa Mpoussoautens Bepcua  Onwucaxue:

= [ pasn.
3 Analog Input ASU PRO 1.0.0.0 BubnmoTeka aHanorosbIx Bxoaos Ana KAMM-82-168
3 Analog Output ASU PRO 1.0.0.0 BMbnMoTeKa aHanoroBbIX Bbix040B Ans KAMM-82-168
'3 Discrete IO ASU PRO 1.0.0.0 BMbnmoTeKa AUCKPETHbIX BXOAOB M BbIX0OA0B Ans KAMM
_'j Iec 60870-104 Slave ASU PRO 1.0.0.0 BubnuoTeka M3K 60870-5-104 Slave ana KAMMN-82-168
_‘j Modbus RTU Slave ASU PRO 1.0.0.1 BubnuoTteka Modbus RTU Slave ana KAMNM-82-168
_'j \Modbus TCP Slave | ASU PRO 1.0.0.0 BubnuoTeka Modbus TCP Slave ans KAMM-82-168

+ :j MpomblwneHrHble ceTw (fieldbus)

< >

Pucynoxk 79 — Pacnonoxenue ycrporictea Modbus TCP Slave

Jlucr
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et

= i

; = Ecmu panee He obnacte mamsitu moj peructpel Modbus He BbiAensiack (CTpyKTypa

= C%’ mapping) WIM Hy)KHa JIpyras CTPYKTypa mapping, BBIIENSEM HOBYIO 00JACTh MAMATH TOYHO

A2 Tak ’Xe Kak u pasee, s apaiiBepa Modbus RTU Slave B nynkre 2.4.3. AHamoruyHo
MpeAplIIyIeMy apaiBepy cooTHocuM kanaiy ModbusMapping mnepemMeHHyl0 mapping, HE

5 3a0pIBasi MPH 3TOM HACTPOUTH OOHOBJICHWE MEPEMEHHBIX BCErJa B 3a/avye [UKIA IIHHBI

s (pucynox 80).

=

=]

=

=]

=

=

=

]
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

f Menenxep 6ubnnoTek @ Modbus_RTU_Slave [] PLC_PRG [ Device [ Modbus_TCP_Slave x -

(LY

Haitn nepeMeHHy0 OunbTp lMokasaTs Bce = s

CooTHeceHue Kaxan Aapec Tvn Eal
£ Application.Global.mapping “» ModbusMapping %0BE2 CmpModbuskKAPP82.ModbusMapping

< >

Tabnuua perucTpos C6poC COOTHeCeHNs Bcerpa 06HOBNATL NepeMeHHble: 2 (BCeraa B 3aAaye UMKNA WUHBI) \7
YCTaHOBKa POAUTENbCKOrO YCTPOMCTBA

@ = C030aThb HOBYIO NEpEMeHHY0 @ = COOTHECTM C CyLLECTBYIOWEN NEPEMEHHOUBEL wlulBaaalase LU LIl £l

Bkn. 2 (

BCerja B 337a4e UMKNa WHbI)

ONuUMM UMKNA WHHBI
33A34a UMKNA WKHbI | MICNONb30BaTh POANUTENLCKYIO Y V

Pucynok 80 — Bxmanka Modbus TCP_Slave, pazaen «CooTHeceHHE BX0I0B/BBIXOI0B)

B mepBom paznene «Koudurypanus» Bxmangku Modbus TCP Slave MoxHO HacTpouTh
Homep nopra TCP 1 MakcuMalibHOE KOJIMYECTBO OJJHOBPEMEHHBIX KJIMEHTOB (pUCYHOK §1).

@ Global i Menepxep 6ubnnoTek [ Modbus_RTU_Slave [E] PLC_PRG i Device # Modbus_TCP_Slave x

Internal Kondurypauus Mapametp Tun 3HaueHve 3HaueH.. EavH.. Onucanve
# Port DINT 502 502 Homep nopta TCP
Internal CooTHeceHue
BXO/10B/BbIX0A10B # MaxClients DINT 3 3 MaKCUManbHOe KONMYECTBO OHOBPEMEHHbIX KIMEHTOB
CocrosHue
WHdopmaums

Pucynoxk 81 — Bxkmanka Modbus TCP_Slave, pazaen «Koudurypammsi»

[Ipu stom IP — azapec ycrpoiicTBa HE MEHSETCS M ONpeAeNseTcss KOHPUIypaluOHHBIM
¢aitnom CODESYSControl.cfg (pucynok 82)

7 CODESYSControlcfg— Brokior - O HEMM
®aiin Mpaska OQopmar Buag Cnpaska

OSPriority.Lowest.End=-3 A

[CmpAppEmbedded]
Bootproject.RunInFlash=0

[SysFlash]
EraseBlockSize=0x100000
ReadBlockSize=0x1000

[SysSocket]
Adapter.0.Name="Eth@"
Adapter.@.EnableSetIpAndMask=1
subnetmask=255.255.255.0
defaultgateway=192.168.20.1

Pucynok 82 — Coaepxanue koHpurypaunonsoro gaitia CODESY SControl.cfg
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Tak e CTOUT y4uThIBaTh, uto y KoHTpoJuiepa KAIIII-82-168 oaun nopt Ethernet.

PaboTter ¢ peructpamm Modbus ocymecTBisieTcss Tak ke, Kak U B Clydae ApaiBepa
Modbus RTU Slave mynkr 2.4.3.

3.2.3 Pabora B kauecTBe Beayllero ycrpoicrea no unreppeiicam RS-485,
RS-232 (Modbus RTU Master)

Jliis paboThl B KauecTBE BEIYIIEro yCcTpoicTBa apaiiBepoB noaooHsM Modbus RTU Slave
u Modbus TCP Slave mis KAIIII-82-168 net. J{ns Takoil paboThl aNropuT™M ONpoca BEAOMBIX
YCTPOUCTB HEOOXOAMMO OTUCHIBATh camoMy. AnroputM Modbus Master 10JKeH UCTIOTHATHCS B
oTnenbHON 3amade. s 3TOro HEOOXOJMMO IIENKHYTh IPAaBOM KHOMKOW MBIIIM MO 3HAUKY
«KoHpurypanus 3agau» 1 B KOHTEKCTHOM MeHI0 «J{oOaBieHne oObekTay BbIOpaTh «3agaya...»

(pucynox 83).
YCTpoicTBa v 3 x [ Device @ Modbus_TCP_Slave
=3 Modbus_For_Doc ~ || MOHWUTOPMHT | Ucrionb30BaHWe NepeMeHHC
= [ Device (KAPP-82-168-M7b) 3agaya Cratyc  CYéTuMKM.. C
= &0 Pic Logic ® MainTask
=} Application
@ Global
i Menemxep 6ubnMOTEK
[Z] PLC_PRG (PRG)
= KoH®Urynatusa 2anau

= & Main & Bblpesatb
&) PI Konvpogats
@ Modbus_RTU_| 2Ll
@ Modbus_Tcp_{ %X YAanmTe
CsoWcTBa...
|::) [lo6asnerve obbekTa » @ 3apava... ‘
) [o6asuTb Nanky...
[ PepaktmposaTb 06bexT
PepaktupoBsatbh O6bEKT B...

mm
Pucynok 83 — Jlo6aBiienue HOBOM 3aauu

B mmanoroBom okue «JloGaBuTh 3amada» ykaxxem umsi HOBou 3amaun ModbusMaster u

Ha)XMeM KHOTIKY «Jl00aBUTE» (PUCYHOK 84).

CormacoBanoCoriacoB

E
21=
=l
15
|5
o] P
g
=
=
=
5
=
=
; JIuct
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[o6aButb 3agaua n

@ M3K-3apa4a

§

Nma:
ModbusMaster

No6asuTb OTMeHa

Pucynok 84 — Co3nanne nMeHr HOBOM 3a/1auu

[Tocne uero orkpoercs okHo «Kondurypanus» Biaaku 3agaun ModbusMaster (pucyHok
895).

& ModbusMaster x & Global @ Modbus_RTU_Slave [ Kondurypaums 3agay E -~
KoHdurypauwms

Mpuoputer (0..31 ): |1

Tvn
LMKnnueckoe v WHTepsan (Hanp., 20 =

t#200ms):
CTOpOXeBoW Taimep
[] Bkniounth

Bpems (Hanp.,
t#200ms):

BOCNpUUMYMBOCTb: 1

4k lo6asuTb BbI30B Yaanutb BbI30B N3MeHuTb Bbi30B

o

O
O
=

nxe OTKpbIT

w
o
E
(g

I

POU KoMmmeHTapui

&

HE

<= B

S E

A=

=

= r_%’ Pucynok 85 — OxHo koHpUrypanuu 3agauu
] &

Kak BuHO U3 pucyHKa 3a7a4da OyIeT BRIOTHATHCS UKIHYECKH Kaxapie 20 Mc.

o Jlanee HeoOXOAMMO CO37aTh HOBYIO MporpaMmy. sl 9TOro IIenKaeMm IMpaBOW KHOIKOM
§ MbIK 1o 3Hauky «[Ipunoxenue» («Application») u BeiOupaem B noameHto nyHKT «POU...»
= MeHIo «/lo6aBnenune o0bekTa» (pucyHok 86)

St

=]
=

=

3

=t JIucr
i 73619730.425200.005 PO moguduxanus 4 7
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o
HE
.
Sl =
=] o)
5ol =X
mi=
g
<
=
=
=]
=
=]
=
=
=
]
=
ol
=
)
Je=i
=~

YcTpoiicTsa v 3 x @ Gobal @ Modbus_RTU_Slave [# KoHodurypauns 3agay

BHewHwni dann...

=3 Modbus_For_Doc ~ || KoHdurypauus
= @ Device (KAPP-82-168-M7b)
= 80 Pic Logic NpuopuTer (0.31 ): |1
= & Appi-msinn
@ BoipesaTtb
|By Konuposatb v WHTepsan (Hanp., 20
i 2 BcTasuTh t#200ms):
B Bcrasuts
- | X Yaawto
~@yx YA
= é PedakTtopuHr »
J CsoWcTBa...
- | 5 [flo6aenexve ob6bekTa » 7"; DUT...
j Modbui 0O [No6asuTe Nanky... Persistent-nepemeHHble..
3 Modbus 15+ pegakruposats o6bekT POU...
‘ PepakTvpoBaTb O6BEKT B... POU ans HeRBHBIX NPOBEPOK...
‘ 9% Jorvn Busyanusaums...

YAanuTs NPUAOXeHUE U3 yCTpovicTea

WHTepodeiic...

KoHBepcvs eannuu...
KoHdurypauvs pesepsmposaHua...
MeHeaxep Busyanmsauui...
MeHeaxep 3an1cu TPEHAOS...

Myn uso6paxeHui...

CvMBONbHAA KOHOUIYpaUUA...

CaDRDeN I BEE BB

CNnCoK rNo6anbHbIX NepeMeHHbIX...

(1

CnMCOK TEKCTOB...

Pucynok 86 — Jlo6asnenue o0bexra POU

B otkpeiBiiemcst okae «Jlo6aButs POU» BeiOupaem tumn «IIporpammay, si3pIk peanuzauuu

«CtpykrypupoBanubiii TekcT (ST)» u maem umsa RTU u xmem kHOTKy «Jl00aBUTBY» (pPUCYHOK
87)

[ob6asutb POU n
EB Co3aaTb HOBbIM POU (KOMNOHEHT OpraHn3aumm
nporpamMmbl)
ma:
RTU
Tvn:
(®) Nporpamma

() ®yHKUMOHaNbHBIN 610K
Extends:

Implements:

CneuudukaTop aocryna:

SA3bIK peanusauumn MeToaa:

CTPYKTYpUPOBaHHbIN TeKCT (ST)

() ®yHKums

Tun BO3BpaLLaEMOro
3Ha4YeHus:

SA3bIK peanuzaumm:
CTpPYKTYpPUPOBaHHbIN TEKCT (ST) v

NobasnTb OTMeHa

Pucynok 87 — OkHo HacTpoek n1o6aBneHust Hosoro POU
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JHanee HyxHO 100aBHUTH BBI30B co3aanHo# mporpamMmmbl RTU B 3amaue ModbusMaster. st
sToro B KoH¢urypauuu 3agaun ModbusMaster xmem kHonky «J/lo6aButh BbI30B POU»

(pucynox 88).

& MainTask & ModbusMaster x ] RTU
Kongurypauus |

Mpuoputet (0.31): 1
Tvn

LMKnuueckoe v WHTepean (Hanp., 20
t#200ms):

CTOpOXeBOoit Taiimep

[] BrtounTs

Bpema (Hanp.,

t#200ms):

BOCNPUMMYMBOCTb: 1
4 [l06aBUTH BLI30B YaanuTtb Bbi30B 3MEHUTb Bbl30B Bbiwe Huxe OT1kpbITH PO
POU KommeHTapuii

Ao6asuTb BbI30B POU

Pucynok 88 — Jlo6asnenue Bei3oBa POU

B oTkphIBIIEMCS OKHE aCCUCTEHTa BBOJA HAWTH W BbLAEIUTH nporpammy RTU, a 3atem
HaxxaTh KHOMIKY «OK» (pucyHok 89)

ACCUCTEHT BBOAA

TeKCToBbIV nouck = Kateropuu

MporpaMmbl -~ Umsa Twn WcTourumk
=1L} Application
|E] PLC_PRG
\£] RTU

Pucynok 89 — Jlo6aBiieHue mporpaMMsl B 3a3/1a4y ¢ TIOMOIIIbIO aCCUCTEHTA BBO/IA

Bce nHeoOxommmass TOATOTOBKA MPOTpaMMBl  BBITIOJHEHA, IIOCJIE€ YEro HE0O0XO0IuMO

E HamucaTh caMmy MporpaMmy onpoca MOJYUHEHHBIX YCTPOUCTB.
E : 3ajnaya: HamMcath KoOJ Juid ompoca mnepBbiX 100 perucTpoB XpaHEHHs] MOJIYMHEHHOIO
BE ycTpoiictBa ¢ aapecom 10. Ilapamerpsl coemunenus: Homep mocnegoBaTenbHOro mopra —
§ c:.?l COM1; Ckopoctb nocnenoBarensHoro nopra — 9600 box; UérHocTs — HeT; KonnuectBo 6uTOB
o naHHbIX — 8; KonnuectBo crom-6utoB — 1; TaiimayT onpoca — 1 c.

[IpuMmep xona s BBHIIOJIHEHUS BBIICYKAa3aHHOM 3aa4H:
g
S VAR GLOBAL
= " buffer : ARRAY [0..99] OF WORD;
= END VAR
=

PROGRAM RTU
3
= JIucr
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

VAR
created: BOOL := FALSE;
ctx: CmpModbusKAPP82.ModbusContext;
result: CmpModbusKAPP82.ModbusError;
errors, success: UDINT;

END VAR

IF NOT created THEN
// Coszmaém osk3eMIuigp gparsepa Modbus RTU (BEHICTABJIIEM €My
nmapaMeTphsl COOTBETCTRyKUMe slave yCTPOMUCTBY)
CmpModbusKAPP82 .ModbusNewRtu (1, 9600,
CmpModbusKAPP82.ModbusParity.NONE,
CmpModbusKAPP82 .ModbusDataBits.BITS 8§,
CmpModbusKAPP82.ModbusStopBits.ONE,
context => ctx
) ;
// YcraHnaemmueaem Slave ID 10
CmpModbusKAPP82 .ModbusSetSlave (ctx, 10);
// YcTaHaBAMBaeM TauMayT B 1 CeKyHOy
CmpModbusKAPP82 .ModbusSetResponseTimeout (ctx, 1, 0);
created:= TRUE;
END IF

IF created THEN
// OuumaeMm BXOomHOM Oydbep
CmpModbusKAPP82 .ModbusFlush (ctx) ;
// Uuraem mnepsee 100 permcrTpos
result := CmpModbusKAPP82.ReadHoldingRegisters(ctx, 0, 100,
ADR (Global .buffer));
IF result <> CmpModbusKAPP82.ModbusError.ERROR OK THEN

errors := errors + 1;
ELSE

success := success + 1;
END IF

END IF

B paccmoTpenHOM mpuMepe, Ipu 3alycKe KOHTpoJulepa NepeMeHHasi created = FALSE
10 ATOMY, B IIEPBOM LIMKJI€ BBIMOJIHUTCS HacTpoiika mopta COMI1 u onpenenurcs ero KOHTEKCT.
[Tocne yero nepemenHast created craHeT TRUE, U JaHHAs IPOLEAYPA BBIIOJIHATCS OOJIbIIIE HE
Oyner n0 mepe3amycka KOHTpOJUIEpa, a HAuyHET BBINOJIHATCA IpoleIypa OIpoca BEIOMOIO
ycTpoiictBa. B paccmorpenHom mipumepe bydep oO0BsBIseTCS B TJI00AJBHOM  CITHCKE
MEPEMEHHBIX, JUIsI BO3MOXXHOCTH pPadOThl ¢ HUM M3 BCEX IporpaMMm mnpoekrta. B (yHkuuun
CmpModbusKAPP82.ReadHoldingRegisters s 3anucu B O0ydep Global.buffer
HCIOJIB3YETCSl HE cama MEepEeMEHHasl, a yKka3zaTenb K Heil ADR (Global.buffer). [lpu s3tom
IIPOMCXOUT 3alOJHEHHUE 3eMeHTOB Global.buffer (c HyneBOro sneMeHTa) CUYUTAHHBIMU
peructpami, B KoiudecTse ykazaHHoM B ¢pyHkuuu ReadHoldingRegisters (B nannom ciryyae 100
anemeHToB). Oynkuus ModbusFlush sBisieTcs He 00s3aTenbHOM, OTHAKO OYUIIIEHUE BXOJIHOTO
Oydepa mepea mprueMoM HOBOTO COOOIIEHUSI, 00€30TIACUT €T0 OT BIMSHUS MPEABIAYIIEr0o Mycopa
Ha KOHEUYHBII pe3ynbTaT. IHbIMU CII0BaMU YMEHBUIUT KOJUYECTBO OLIMOOK IPU OOMEHE.

Ba:xkno!!! [Ipn BK/II0OYeHUHM KOHTPOJLJIEPA NPoleIypPa HACTPOMKH NMOPTA IS KAKI0T0
NOAKJIIOYEHHUs [0JKHA BbINOJHATHC OAUH Ppa3, HHA4Ye MHOMKECTBO CO3JaHHBIX
KOHTEKCTOB MOIYT MEpPenoJHUTh MaMATh YCTPOMCTBA, KOHTPOJLJIEp He CMOXKeT padoTaTh
KOPPEKTHO.

Jlucr

Mus. Ne moj.
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Basxno!!! Pazmepsl maccuBoB (0y¢epoB) 1Jisi perucTpoB JA0JKHBI ObITH He MeHblIle,
YeM KOJIMYECTBO 3alpalliBaeMbIX WM 3aMMChIBaeMbIX PerucTpoB. B npoTuBHOM ciyuae,
BO3MOKHBI OIIMOKH padoTsl ¢ mamATblo. KoHTposasep mpu 3TOoOM He Oyaer padoTarh
KOPPEKTHO.

[TonHblil ciucok GyHKIUHI A1 HACTPOMKHU MOpPTa MOKHO IOcMOTpeTh B [Tpunoxxenun I

[TonHblil cicok GyHKIUHI A7 YTEHUS U 3alIUCU MOXHO 1ocMoTpeTh B [Ipunoxxenun /1.

Tak xe Bce (QyHKUMM, ONMHCAHME W JOKYMEHTAllMI0 MOXHO HalWTu B MeHemxkepe
6ubnuorek, HacTpoiika noproB B nanke Modbus, ¢pyHkIMM yTeHHs W 3anucu B namnke Master

(pucynox 90).

=) CmpModbuskAPP82, 1.0.2.0 (ASU PRO) ~ | | Bxoabl/Bbixoabl | Fpadmy. | AOKyMeHTaums
= 2 CmpModbuskAPP82
S i ReadCoils (FUN)
=2 Functions
+ 2 Mapping FUNCTION ReadCoils : ModbusError
=12 Master
=1 [Readcois MpouunTaTs 3HaYeHuA naros
{£] ReadDiscretelnputs InOut:
[E] ReadHoldingRegisters Scope Name Type Comment
=] ReadInputRegisters Return | ReadCoils ' ModbusError
[E) WriteCoi Inout | context ModbusContext KoHTekcT Gudnuotekn Modbus
[E) WriteCois Input addr«tass B[D):zi ?ﬂpec nepBoro perucrpa
= ; ; coun ONWUYECTBO PErUCTPOB ANA YTEHUA
£] WriteHoldingRegist
(E] WriteHokdingRegister buffer UDINT Bydep ana npuéma aaHHbIX

[E] WriteHoldingRegisters
*12 Misc
=2 Modbus
1£] ModbusClose
1] ModbusConnect
1E] ModbusFlush
1E] ModbusNewRtu
{E] ModbusNewTcp
1] ModbusSetResponseTimeout
1£] ModbusSetSlave
*-12 Structs
+ 12 Types

i

Pucynok 90 — [loxymeHntauus pyHKUUN 1)1 YTEHUS/3aIUCH U HACTPOHUKU OPTOB

3.2.4 Pabora B KauecTBe BeAylnero ycrpoiicrea no narepgeiicy Ethernet
(Modbus TCP Master)

Jliig paboThl B KauecTBe Beayuiero no uurepdeiicy Ethernet Heo6xonumMo Tak ke, Kak U B
cydae uaTepdeiica RS-485 nanucath moxoxui KoJ. AJITOPUTM TOXE JOJKEH HCIIOJTHSTHCS B
oTaenbHOM 3amaue. Ecnu y Bac yxke ecth oTAenbHas 3amadya ModbusMaster, co3maanm HOBYIO
nporpammy TCP u no6aBum ee B 3Ty 3agauy. Co3manue OTIeIbHON 3a4a4i, HOBOM IPOTrpaMMBbI
1 100aBJIeHHe IPOrpaMMBbl B 3a7ja4y ONUCAHO B MyHKTe 2.4.5.

3anava: HamMcath KoJ Juis orpoca mnepBbiX 100 peructpoB XpaHEHHs MOJIYMHEHHOIO
ycrpoiictBa ¢ [P — ampecom 192.168.20.130. [Tapamerpst coequnenusi: Homep mopra TCP — 502;
Taiimayt onpoca — 1 c.

[IpuMmep xona s BBHIIOJIHEHUS BBIICYKAa3aHHOM 3aa4H:

VAR GLOBAL
Buffer?2 : ARRAY [0..99] OF WORD;
END VAR

Mus. Ne moj.

PROGRAM RTU

Jlucr
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

VAR
created, started: BOOL := FALSE;
ctx: CmpModbusKAPP82.ModbusContext;
result: CmpModbusKAPP82.ModbusError;
errors, success: UDINT;

END VAR

IF NOT created THEN
created := TRUE;

// CospmaeMm sk3eMILIiagp Opakeepa Modbus TCP
CmpModbusKAPP82 .ModbusNewTcp ('192.168.20.130"', 502, context =>
ctx);
// YcTaHaBAMBaeM TauMayT B 1 CYKYHOY
CmpModbusKAPP82 .ModbusSetResponseTimeout (ctx, 1, 0);

END IF

IF NOT started THEN
// TomkjaouyaeMCcs K CepBepy

result := CmpModbusKAPP82.ModbusConnect (ctx) ;
IF result <> CmpModbusKAPP82.ModbusError.ERROR OK THEN
started := FALSE;
ELSE
started := TRUE;
END IF
END IF

IF started THEN
// Umnraem nepeoe 100 permcTpon
result := CmpModbusKAPP82.ReadHoldingRegisters(ctx, 0, 100,
ADR (Global .buffer2));
IF result <> CmpModbusKAPP82.ModbusError.ERROR OK THEN
// B cayuae ommMOKM, OTKJIOUYAEMCH M MOOKJUAEeMCS 3aHOBO

errors := errors + 1;

started := FALSE;

CmpModbusKAPP82 .ModbusClose (ctx) ;
ELSE

success := success + 1;
END IF

END IF

B paccmoTpeHHOM npuMepe, Npu 3aIycKe KOHTpoJUIepa NepeMeHHast created = FALSE
[0 3TOMY, B IEpPBOM ILMKJE BBINOJHUTCA HacTpoiika Ethernet mopra u ompenenurtcst ero
KOHTeEKCT. [locne yero nepemennas created craHeT TRUE, ¥ JaHHas IPOLELYpPa BBIIOJIHATCA
Oonble He OyneT 10 nepesanycka KOHTposuiepa. Ilocine yero ycraHaBiuBaeTcs COCIUHEHHE C
MOJAYMHEHHBIM YyCcTpoiicTBoM. Korjga coenvHeHue yCTaHOBJIEHO, MPOMCXOAUT UTEHHE MEPBBIX
100 peructpoB ¢ 3amuchio UX B buffer2. B ciyyae BOZHMKHOBEHMH OIIMOKHM MpPU YTEHUH,
COoelMHEHUE 3aKpbiBaeTcs. Jlajmee omATh yCTaHABIMBAETCA M UTEHUE PETUCTPOB BHOBb
BO30OHOBJISIETCSI.

Ba:xno!!! Tak ke kak u npu padotre mo RS-485, RS-232 koHTeKCT A0/KEH ObITH
onpeneseH 1 pa3 Il KaXI0ro NOAKJIOYEHNs, a pa3Mep Oydepa 10/KeH ObITh He MeHbIe
KOJIMYeCTBA 3aNPaliiBAeMBbIX PErMCTPOB.

[TonHblil cicok QyHKIUHI A1 HACTPOIMKU OPTa MOKHO OCMOTpeTh B [1punoxxenun I
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[TonHblil civcok GYHKIUHI A7 YTEHUS U 3alIUCU MOXHO 1ocMoTpeTh B [Ipunoxxenun /1.

Tak xe Bce (QyHKUMM, ONMHMCAHME U JOKYMEHTALIMI0 MOXHO HalWTH B MeHemkepe
6ubnnoTek, HacTpoiika noptoBs B nanke Modbus, GyHKIMM YTeHUs U 3anucu B nanke Master.

E
21=
=l
15
|5
o] P
g
=
=
=
5
=
=
; JIuct
i 73619730.425200.005 PO moguduxanus 4 -
é M3m. | Kon.yu.| JIuct |Ne nok. |TToanucs| Mara

dopmaTtA4




CormacoBanoCoriacoB

3.2.5 IlpeoOpa3oBaHue 4mces € IUIABAKOIIEd TOYKOW ISl mepegayu Mo
Modbus

Crangapt Modbus npenycMaTpuBaeT TOJIBKO J1Ba TUIA IaHHBIX, Y4aCTBYIOLUIUX B 0OMEHE —
BOOL u WORD (¢ CODESYS V3.5 nonnsiif ananor UINT). JloctaTouHo 4acTO BO3HUKAET
noTpebHOoCTh nepenath nanHele Tuna REAL (umcen c¢ miaBarouieil Toukoif). B atom ciydae Ha
YCTPOWCTBE, KOTOpPOE€  OTpPaBJSIET  JaHHBIE, HeEoOXoauMoO  mpeoOpa3oBath WX B
nocienoareabHocTh  WORD  peructpoB. COOTBETCTBEHHO, Ha YCTPOMCTBE, MOJIyYaroLEM
JaHHBIE, IOJDKHO OBITH BBITIOJTHEHO 00paTHOE TpeoOpa3oBaHuE.

[lepenaua REAL mno mnpotokony Modbus He crangapTu3upoBaHa — 3HAUYEHUE C
IUIaBaloIIe TOYKOM MepenaroTcs B BUAE IBYX peructpoB (mepeMeHHblx Tuna WORD), HO
nopsiiok 3tux WORD nepeMeHHbIX (Miu Jaxke uX 0aliT) MOXKeT oTinyarbes. B maHHOM citydae
CIIEYeT MPUBECTU UX K HY’)KHOMY JIJIsl KOHKPETHOTO YCTPOICTBA BUTY.

st pemienust monoousIx 3amad B CODESYS ecth aBa 6a30BbIX criocoba aJis mo100HBIX
npeoOpa3oBaHuii: 00beAMHEHUS U yKazarenu. Ho ynoOHee Bcero BOCoiIb30BaThCs PyHKIUAMU
ouobnuorekn CmpModbusKAPPS2.

Jliia npeoOpa3oBaHus 4Mcia C MJIABAIOIIEH TOUYKOM B JIBa perucrpa 0e3 MepecTaHOBKH B,
oubmuoreke CmpModbusKAPPS2, ucnonssyercs dynkuus SetFloatABCD. Ilpumep:

PROGRAM PLC PRG
VAR

VarReal: REAL;

VarArray: ARRAY [0..1] OF UINT;
END VAR

CmpModbusKAPP82.SetFloatABCD (VarReal,VarArray);
CmpModbusKAPP82. SetHoldingRegisters (Global.mapping, 0, 2,
VarArray) ;

Paccmotpum mpumep, koraa HE0OXoaMMO oOpaTHOE MpeoOpa3oBaHUE — JIBa PErucTpa 0e3
MEPECTAaHOBKM B YHCJIO C IUIABalOMEHd TOYKOW. [[JIsi 3TOTO MOYKHO HCIIOJIB30BaTh (DYHKITHIO
GetFloatABCD. ITpumep:

VAR

VarReal: REAL;

VarArray: ARRAY [0..1] OF UINT;
END VAR

PROGRAM PLC PRG

VAR
. E CmpModbusKAPP82.GetHoldingRegisters (Global.mapping, 0, 2,
g S VarArray) ;
S E VarReal2:= CmpModbusKAPP82.GetFloatABCD (VarArray);
sla END VAR
M=

[Tonueiii crimcok (QyHKIMI MpeoOpa3oBaHUs YHCENl C TUIABAIONIEH TOYKOM B PETHCTPHI
s Modbus MmoxHO nocMoTpets B [Ipunoxenuu E.
§ Tak xe Bce (QyHKUMM, ONMHCAHME W JOKYMEHTAllMI0 MOXHO HaiWTu B MeHemxepe
8 6ubnuorek, B nanke Misc (pucyHok 91).
5
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@ Device

@ Global

i) Menerkep 6mbnnotek x (5] PLC_PRG
%3 No6asuTb 6ubanoTexy X Yaanuts 6ubavoteky =f Csorictea ® [etanu

1 Nnevicxonaeps i) Penosutopuii 6ubanotex

+

Nma

W@ 3G

+@ Bre

[lononHutenbHoe nma

=) CmpModbusKAPPS2
+ 2 Enums
=12 Functions
+ 2 Mapping
+ 1) Master
=2 Misc
[£] GetFloatABCD
[2] GetFloatBADC
[£] GetFloatCcDAB
[£] GetFloatbCBA
[£] setFloatABCD
[£) setFloatBADC
[£] setFloatcDAB
[5] SetFloatDCBA
+-12 Modbus
+-10) Structs

*+ 0 Types

=3} CmpModbuskAPPS2, 1.0.2.0 (ASU PRO) | ~

Sl S 14.( S S e Solutions ( 1 3S_LICENSE 3.5.14.0
pointLogging = Breakpoint Logging Functior ) (3S - Smart Software Solutions GmbH BPLog 3.
*@ |CmpModbuskAPP82 = CmpModbusKAPP82, 1.0.2.0 (ASU PRO) CmpModbusKAPP82 1.0.2.0
*@ JoStandard = IoStandard, 3.5.9.0 (System) IoStandard
*@ Standard = Standard, 3.5.14.0 (System) Standard 3.5.14.0

Bxoabl/Beixoabl | Fpaduy. - AOKyMeHTauus

GetFloatABCD (FUN)

FUNCTION GetFloatABCD : REAL

Mpeobpa3oBaHue AByX PErMCTPOB B YUCTO C NNaBaioLiei ToYkon 6e3 nepecTaHoBKu

InOut:
Scope 'Name Type
Return | GetFloatABCD | REAL
Inout | values ARRAY [0..1] OF UINT

[llevcTteytowas e

Pucynok 91 — Jlokymenrauus GpyHKUIui npeoOdpa3oBaHus YUCE C IIaBaOLIEH TOYKOM

s npeoOpa3oBaHUsl AAHHBIX TaK € MOXKHO Hcnoib3oBaTh oObeauHeHus (UNION).
OObenrHeHue NpeCcTaBiseT co00M MOJIb30BaTENbCKUI TUII IaHHBIX, BCE IEPEMEHHbBIE KOTOPOTO
pacroJjio’)KeHbl B OJHOW 00jacTH mamsTH. TakuM 00pa3oM, MEpeMEHHbIE Pa3IMYHbIX THUIIOB
OyAyT HPECTaBIATh PA3IUUYHYI0 MHTEPIIPETALNIO OJHUX U TeX K€ JaHHBIX. J[1s KoHBepTauuu
JI0CTATOYHO 3alKcaTh 3HaU€HUE B OJJHY U3 IEPEMEHHBIX 00bEIUHEHUS U CUUTATh €r0 U3 JIPYroi.
Jlyis KOHBepTalMK 3HAUYEHUs C TUIaBaolleld TOUKoi u3 aByx nepemeHHbx Tuna WORD B
nepemennyto tTuna REAL cnoco6om 00bequHeHnss He00X0[MMO HaXKaTh MPaBYIO KHOMKY MBIIIH
o 3Hauky «lIpunoxenue» («Application») u mo6aButh 006ekT DUT (pricyHok 92).

Ba ~ 2 x| [E] PLC_PRG x & ModbusMaster [E) RTU |} MeHeaxep 61
1 PROGRAM PLC_PRG
7’bu§_For_ Doc = o var
Jevice (KAPP-82-168-M7b) VarReal, VarReal2: REAL;
1 Pic Logic 4 VarArray, VarArray2: ARRAY [0..1] OF UINT
SO Applr=rios 2
@ o & bipe3atb
: g
) g @ Mes‘ IfonmposaTb
g S. 'g NPVLJ bCTaBUTb
S = B R‘IJX Yaanuts PP82.SetFloatBADC (VarReal, VarArray:
E § B TC‘ PedakTopuHr > PP82.SetHoldingRegisters (Global .maj
< o - =
S8 = =8 KO} CsovicTsa...
M= &l
b = JlobasBnexHue obbekTa » [[®¢ DUT..
. =) [NobasuTb nanky... T Persistent-nepemeHHsie...
< bt [ PeaaktvposaTb 06beKT &) POU..
= -
g PepakTvpoBatb O6BEKT B... 8] POU ans HeABHbIX MPOBEPOK...
. o @) Busyanuzaums..
S. i Modbus_ % Jorvx > o L
= - { - %] BHewHwi dawn...
= A Modbus_| YaanuTb NpUNoXeHue U3 ycTponcTsa _
o) L =0 lAutendeiic
=
Pucynok 92 — Jlo6asnenue oobexra DUT
=
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Hanee 3amaem nums (Harpumep Real Word), ykaszsiBaem tum o0bekta — «O0beTMHEHUEY U
Ha)XUMaeM KHOTIKY «Jlo6aBuTh» (pucyHox 93).

[o6asutb DUT ﬂ
%¢  Co3aaTb HOBbIN OB6BEKT TUNA AGHHBIX

Nmsa
Real_Word

Tvn

Crpyktypa

_) Nepeuncienue

_) NceBaoHnM

BasoBbli TUN

®) O6beauHeHne

No6asuTb OTMeHa

Pucynok 93 — Co3nanne o0bexTa Tuma qaHueix O0beTMHEHNE

B omnucanunm o0bekTa 0O0bBsBIIIEM NEpEMEHHbIE U TUIBI JAHHBIX, KOTOpbIE TpedyeTcs
o0beauHuTh. [Iprmep:

TYPE Real Word
UNION
RealValue: REAL; // 4YMCJIO C IlaBaolel TOUKOM
ModbusReal: ARRAY[0..1] OF UINT; //maccus crnos nmns Modbus
END_UNION
END_TYPE

Jlanee mpucBaMBaeM 3JE€MEHTaM MaccuBa ModbusReal COOTBETCTBYIOLUIMM PETHUCTPHI
Modbus 1 nosryyaem 4MciIo ¢ IIaBaroliei Toukoi B nepeMeHHoil RealValue. [Ipumep:

VAR
VarReal: REAL;

§ Real 2Word: Real Word;
g = END VAR
Els =
= E
= o PROGRAM PLC PRG
e B VAR
CmpModbusKAPP82.GetHoldingRegisters (Global.mapping, 0, 2,
Real 2Word.ModbusReal) ;
g VarReal:= Real 2Word.RealValue;
= END_VAR
=
= JIyisi KOHBepTaIuM 3HAYCHUS C TJIaBaOIIe TOYKo# B /Ba peructpa Modbus cmoco6om
o0beMHEeHUsT HEOOXOOUMO 3amucaTth €ro B TMEPEMEHHYI0 RealValue, a 3aTeéM MacCHUB
ModbusReal 3anucath B peructpbl Modbus. IIpumep:
=
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VAR

VarReal: REAL;
Real 2Word: Real Word;
END VAR

PROGRAM PLC PRG

VAR
Real 2Word.RealValue:=VarReal ;
CmpModbusKAPP82. SetHoldingRegisters (Global.mapping, 0, 2,
Real 2Word.ModbusReal) ;

END VAR

Basno!!! Taxkoi MOJX0/ COOTBETCTBYET pyHknusam 0ubJIMOTeKH

CmpModbusKAPPS82 ¢ nopsinkom 0aiit BADC. IlepBbiM cTrapmmii 6aiiT coOTBEeTCTBYeT
nedoaraomy nopsiaky o6aiit Modbus. B nannom ciydae miiaamee cioBo nepsbiM. Takoii
MOAX0/X MO:KeT GoJiee YI00HbIM, YeM ucnoJib3oBanusa Gpynkiuuii CmpModbusKAPPS82, ecan
HY’KeH HMEeHHO TaKoH nmopsaaok 0aiiT u ciaos. [lopsigok XxpaHeHue B IaMsTH CJIOB, 0aliTOB
OMTOB 00yCJIOB/IEH 0COOCHHOCTBIO APXUTEKTYPHI KOHTPOJLJICPOB.

Coget!!! B ciyuae He00X0qUMOCTH U3MEHEHHsI MOPsSAKA 0aiiTOB MOKHO CO31aTh /IBA

00beUHEHUS] — B MePBOM OyJeT NMPOUCXOAUTHh KOHBepTranmus noaydeHHbIX mo Modbus
3HayeHuit WORD B maccuB 0aiiToB, 2 BO BTOPOM — KOHBEpPTalUsi HOBOr0 MaccuBa 0aiiToB

(mepe

CTABJICHHBIX B HY’KHOM IopsaKe) B nepeMmeHHnyio Tuna REAL. IIpumep konBepranmnu

2 WORD B REAL c nepecranoBkoii 6aiiT (anajor ¢pyukuuu GetFloatABCD):

UNION
ModbusReal: ARRAY[0..1] OF UINT; //MaccuB ciioB niia Modbus
Bytes: ARRAY [0..3] OF BYTE; // Maccup 0arTOB
END_UNION
END_TYPE

TYPE Word Byte

TYPE Byte Real

UNION
Bytes: ARRAY [0..3] OF BYTE; // Maccus B6aMTOB
RealValue: REAL; // 4YMCJIO C IJjlaBaplel TOUKOM
END_UNION
END_TYPE
VAR

Word to Bytes: Word Byte;

_ﬁ Bytes to Real: Byte Real;
z : VarReal: REAL;
nE END_VAR
ISE o)
2B
- PROGRAM PLC_PRG
VAR

5 CmpModbusKAPP82.GetHoldingRegisters (Global.mapping, 0, 2,
8 Word to Bytes.ModbusReal) ;
= Bytes to Real.Bytes[0]:= Word to Bytes.Bytes[1l];
E Bytes to Real.Bytes[l]:= Word to Bytes.Bytes[0];
é Bytes to Real.Bytes[2]:= Word to Bytes.Bytes[3];

Bytes to Real.Bytes[3]:= Word to Bytes.Bytes[2];

VarReal:= Bytes to Real.RealValue;
3
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END VAR

Takol moJIX0J MOMET HCIO0JIb30BAThCA MPU HEOOXOAMMOCTU IMOMEHSTh MOPSAOK OUT B
Oaiitax. Torna Hy>)KHO OyJIeT BMECTO MaCCUBOB OAMTOB MCIOJIB30BaTh MACCHUBHI OUTOB.

Eme oquu noaxoa K JaHHOM 3a/1a4y€ UCTOJIb30BAHUE yKa3aTeleH.

VYkazarenu cogepxar agpeca nepeMeHHbIX. OOpamiasch K MEpeMEHHON 10 YKa3aTello,
[10JIb30BaTelb PabdOTaeT HEMOCPEICTBEHHO € O00NacThi0 MaMATH, B KOTOPOM XpaHUTCS 3Ta
[IEpEMEHHAs1, YTO MO3BOJIIET MPOU3BOUTH JIFO0YI0 00pabOTKY HAXOAAIIUXCS B HEW TaHHBIX.

Basxkno!!!

HUcnoan3oBanue
KBAJIM(UKALMIO TPOrpaMMHUCTA.

yKasaTeneﬁ moapasymeBacTt COOTBETCTBYHOIYIO

IlekoppeKTnoe HCIIOJIb30BAaHHE yKa3aTeneﬁ MOKET

NPUBECTH K «3aBHCAHHUIO» MPOrpaMMbl U KOHTPpPOJLJIEpAa.

[Ipumep noJtyueHus yucia c IiaBarolel TOYKOi U3 IByX perucTpoB Mazdac:

VAR

VarReal:

REAL

VarArray: ARRAY

PrReal:

END VAR

:=2.54;
.1] OF UINT;
POINTER TO REAL;

PROGRAM PLC PRG

VAR

CmpModbusKAPP82.GetHoldingRegisters (Global .mapping, 0, 2,

VarArray) ;

PrReal:= ADR (VarArray);
VarReal:=PrReal”;

END VAR

Takolt monaxon Toxe cooTBeTcTBYeT ¢GyHKIusAM Oubanoreku CmpModbusKAPP82 c
nopsiikoM Gaiitr BADC.

Coger!!! Jlns nepectaHoBkM 0aiiTOB WM OMTOB Takoil moaxoa OyxeT XOTb H
OCYIIECTBHMBIM, HO OY€Hb TPYA0eMKHM. PexoMeHyeTcsl MCIOJIL30BATh [IJIsl TOT0 NEepPBbIe
aBa cnoco6a (pynkuuu 6udauoreku CmpModbusKAPPS82 nin Oo6beaunenns).
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

3.3 Pabora ¢ apaiisepamu MIK 60870-5

3.3.1 Hacrpoiika nmpoekra

KonTtpomniep conepxut apaiiBep KOHTPOJUPYEMOW CTaHIMHU, pabOTAIOMICH MO MPOTOKOITY,
I'OCT P MDK 60870-5-104.  ®opmynsip  corjiacoBaHUSs
peayin3alnuy MpoTOKOJIA PACIIONOKEH B IPUIIOKEHUU 3.
Jlnist ToHUMaHus paboThI MTPOTOKOJIA TIOJIH30BATENb JOJDKEH OBITH 3HAKOM CO CTaHIAPTOM
I'OCT P M3K 60870-5-104.
Jlis BxiroueHuss paboThl JpaiiBepa HeoOxoaumo 100aBUThH ycTpoiicTBo «lec 60870-

OIpeNeIsIeMOMY

104 Slave»B mpoekT (pucyHok 94).

CTaHIAPTOM

@ Aobasurs ycTpoucTeo X
Wms:  [lec_60870_104 Slave_1 |
QDeicTene
(® QobaeuTs ycTpoiicteo (O 0brosuT YC
IBsenme CTPOKY ANS NONHOTEKCTOBOr0 NOMCKa s<| NpowssoauTens: | ASUPRO v
Nmsa Mpouseogurens Bepcua Onucanue: !
ﬂj Discrete I0 ASU PRO 1.0.0.0 BubnMoTeKa ANCKPETHBIX
ﬂj Iec 60870-104 Slave ASU PRO 1.0.0.0 BubnuoTexa M3K 60870-¢
[_'Tj Modbus RTU Slave ASUPRO 1.0.0.1 BubnmoTtexka Modbus RTU
i Modbus TCP Slave ASU PRO

1.0.0.0 BubnuoTexa Modbus TCP ! S

>

MpynnuposaTh no kateropuam [_| OToBpaxars sce sepamm (ana skcneptoe) [ | Mokasate ycrapee

[  Wma:lec 60870-104 Slave
NMpoussogurens: ASU PRO
Fpynnbi:
Bepcns: 1.0.0.0
Homep mogenu:
Onucanne: bubnmoteka M3K 60870-5-104 Slave ana KANN-82-168 v

%

Device

Ro6aeuTb BbIOpaHHOE YCTPOMCTBO KaK NOC/IegHEro NoOTOMKa

® (Moxno ebibpaTh Apyro TapreT-y3en, NOKa OKHO OTKPLITO.)

I[Jo6aam ycrpov'icmol 3aKpbiTh

Pucynok 94 — Jlo6aBnenue ycrporicta lec 60870-104 B mpoexT

[Tocne noGaBieHust yCTPOMCTBA B MPOEKT, MOKHO YCTAaHOBUTH HEOOXOIUMBIE HACTPOUKHU
MPOTOKOJIa (PUCYHOK 95).
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Internal Kondurypaums | Mapamerp Tun  3HayeHne 3Hau.. Onucanue

Internal CooTHecerme 1 @ Port DINT 2404 2404 Mopt
EXOA0B/BLIXOA0B ® QueueSize DINT 10 10 Pasmep ouepeau
o s [ ® HighPriorityQueueSize DINT 10 10 Pasmep ouepeau BLICOKOro NpuopuTeTa
® OriginatorAddress DINT 0 0 Aapec oTnpasuTens
VirbopraLms Pk DINT 12 12 MaKoMManbHas PasHOCTb MEXAY NEPEMEHHON COCTC
Pw DINT 8 8 MocneaHee noaTsepxaeHue nocne npuema w APDL
Pt DINT 10 10 TaitMayT yCTaHOBKM COEAMHEHUA
P t1 DINT 15 15 TaiMayT NoCbINKM Mnn TecTuposaxns APDU
P t2 DINT 10 10 TaiMayT noaTBEpXKASHUA
P 3 DINT 20 20 TaimMayT nocbinky BNOKOB TeCTUPOBaHUA
< >

Pucynok 95 — Hacrpoiika mpotokomna

Hanee, Heobxoaumo mo6aButh B mpoekt Ooubamoteky Cmplec60870104KAPP82. D10
MOXHO CJIeJaTh C IOMOIIbIO MEHEKepa OMOInoTeK (PUCYHOK 96).

Nma Jdononnn... [encrey...
+--+# 3Slicense = 3SLicense, 3.5.10.0 (3S - Smart Software Solutions GmbH S NICE... 3.5.10.4
+--+(8 BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 art S.. BPLog = 3.5.5.0

+ =8 CAA Callback Extern, 3.5.11.0 (CAA Technical Workgroup) CB 3.5.11.0
+-+38 CmpApp, 3.5.11.0 (System) CmpApp 3.5.11.0

+ - +8 CmpEventMgr, 3.5.8.0 (System) CmpEvent... 3.5.8.0

+ - s(1a) |Cmplec60870 104KAPP82 = Cmplec60870104KAPP82, 1.0.0.0 (ASU PRO) I Cmplecs0... 1.0.0.0 @
+ -+ CmpSchedule, 3.5.9.0 (System) CmpSchedule 3.5.9.0

Pucynok 96 — Jlo6asnenue 6udnnorexu Cmplec60870104KAPP&2

Ha stom HacTpoiika mpoekta [uist paboThl ¢ napaiiBepoM mportokosa MOK 60870-5-104
3akoHueHa. [locne 3amycka mpuiIokKeHHs, JpaiiBep OyIeT NpUHUMATh MOJIKIIOYEHHUS K
YKa3aHHOMY B HacTpoHkax nopty (1o ymomauanuio 2404).

bubnnorexka Cmplec60870104KAPP82 conepxut ciieayronye TUIbI JaHHbIX:

- lec60870MeasuredValueShort — 3HaueHue n3MepseMoi BEIMUUHBL, KOPOTKUI (hopMart ¢
iasatouieit 3anstoid (M_ME NC 1);

- lec60870MeasuredValueShortWithCP56Time2a — 3HaueHue usmepsieMoi BEIUUUHBI,
KOpOTKHH popmar ¢ ruiaBaroiieit 3anaroit ¢ metkoit Bpemenu CP56Bpemsa2a (M_ME TF 1);

- lec60870SinglePointInformation — onnosnementHas undopmanust (M_SP NA 1);

o
z] = - lec60870SinglePointWithCP56Time2a — OgnosnemMeHTHas HHOOPMAIUS ¢ METKON
s E spemenn CP56Bpems2a (M_SP_TB 1);
% r_%’ Jig Toro, 4TOOBI KOHTPOJIUpPYEMas CTaHIUS MOTJIa 00pabaTbIBaTh KOMaHbl, HEOOX0AUMO
- =2 peasin3oBaTh PyHKIUU-00pabOTUMKH: JIst 00paboTku npuHATOro ASDU 1 06paboTku KOMaH/Ibl
ormpoca.
o Komanja cunxponuzanuu BpeMeHu oopadatbiBaeTcsi 0€3 y4acTus MoJIb30BaTeIbCKOTO
5 KOJIa.
= KonndecTBO 0AHOBPEMEHHBIX MOIKIIOYEHU KOHTPOJHUPYIOIIUX CTAHIUK — 1.
=
=]
=
=
3
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3.3.2 Cnopagnueckas nepegada uaipopmanuu

KoHnTponupyemas cTaHIiMsi MOKET OTIPABJIATDH JaHHbIE IO CBOEHM MHHUIIMATHUBE, HAIPUMED,
IIPU U3MEHEHUH 3HAYE€HUN IEPEMEHHBIX.

g atoro o0bsiBUM 00bekT uHPopMmanuu thna M_ME NC 1 (3naueHue usmepsemoin
BEJIMYMHBI, KOPOTKUI opMarT C Ii1aBaroiei 3ansaToi) 1 3a1aJuM eMy ajipec.

iol: CmpIec60870104KAPP82.Iec60870MeasuredValueShort := (
ObjectAddress := 123
) ;

Takxe HeoO6xo1uMo 00bsABUTH 010K JaHHBIX (ASDU), KkoTOpbIit OyneT coaepkarb 0OBEKT
nH(popMaLnH.

asdu: CmpIlec60870104KAPP82.Iec60870ASDU;

B kojie nporpammel co3aém 010K TaHHBIX:

asdu := Cmplec60870104KAPP82.Iec60870AsduCreate (
CmpIec60870104KAPP82.Iec60870Type.M ME NC 1,
FALSE,

CmpIec60870104KAPP82.Iec60870CauseOfTransmission.Periodic,
0, 1, FALSE, FALSE);

[Tomemnaem 00beKT MHGOPMAITHU B OJIOK TAHHBIX:

CmpIec60870104KAPP82.TIec60870AsduAddInformationObject (
asdu, ADR(iol));

[Tomemaem 610K TaHHBIX B OYEPEIb HA OTIIPABKY:

CmpIec60870104KAPP82.Iec60870104S1laveEnqueueAsdu (asdu) ;

[Tocne momemennst B o4epep, OJIOK JAHHBIX YHHUTOXKACTCS, U MaMsTh, 3aHUMaeMasi UM,
ocBobOoxkmaetcs. [loaroMy, He ciemyeT co3aaBaTh OJOKM JAHHBIX, HE OTIIPABJISS UX B OUYEpe.lb
OTITPAaBKH, NHAYE MOYKET MPOU30MTH MEPEIIOTHEHUE TAMSTH.

E
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3.3.3 Oopadorka ASDU

s oOpabotku ASDU, npHUHSATBIX OT KOHTPOJMPYIOUIEH cTaHIUU (KOMaH[bl, YCTaBKH),
HEOO0X0aUMO peann3oBaTh (YHKIIUIO OOpaTHOTO BbI30BA. i 3TOro BBIOEPHUTE MYHKT MEHIO
«lo6aBnenue oowekray — «POU...» (pucynok 97).

= jec104 v .
= [ Device (kaPP-82-168) .
=B Plc Logic
= f}li\pplication s
4 % Bopesats
[ KormposaTb 7
E X Yaawmms 1
= _5 Ob63op » =
pu PedaxkTopuHr »
- -ﬁ‘ L
{[E Csoiictsa... -
_ | .} AobasneHe ofbexTa | <%¢ our..
_d Analg ~, )
@ ana ) AobasuTb Nanky... T Persistent-nepemenHsie. ..
4] Analg ., _
'_‘T‘] Discre ] PeaakTuposaTb obbexT |cg'| poa,;!
) 1ec_s PeaaxTiposaTth 06beKT B... )| POLlI\\‘smsa HEABHbBIX NPOBEPOK. ..
'.@ NoruH CBJ Busyanusaums...

YASNUTb NPUNOXEHHUE U3 YCTPONMCTBA BrewHwit dain...

Pucynoxk 97 — JloGaBnenue GpyHKImM 0OpaTHOTO BHI30BA

B oxue «Jlo6aBute POU» (pucynox 98) BBeauTe uMs CO37aBa€MOr0 KOMITOHEHTA,
Hanpumep, «AsduReceivedCallback» u BeiOepute THI « DYHKIIMOHAIBHBIN OJ0K» U A3bIK «ST».

CornacosanoCoriacoB
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Jo6asuts POU X

Il:B Co3aaTts HoBbIM POU (KOMNOKEHT Opraxusaumm
‘ nporpamMmsl)

Wma:
[AsduReceivedCalIbad<

Tun:

O Nporpamma

(® ®ynkuymoHanbHbii 610K

Extends: I!?O 10AsduReceivedCaIlbachB]
[Jimplements: I ]

CneundwukaTop gocryna:

A3bIK peanusaumm MeToAa:

CTpyKTYypupoBaHHem TexcT (ST)

O oynkuyna

Tvn BO3BPAWaeMoro 3Ha4yeHns:

AsbIK peanusaumm:

CTpyKTYypupoBaHHbiit TexcT (ST) v

| Lobaeuts | | OTMeHa LQ
X

Pucynok 98 — Co3nanne GpyHKIIMOHATHHOTO OJI0Ka

[loctaBpTe ramouky «Extends:» u BBeauTe B T1OJ€ HANpPOTHUB HEE 3HAUYEHUE
«Cmplec60870104KAPP82.1ec6087010AsduReceivedCallbackFB» wunu  BbiOepure ero B
«aCCHCTEHTE BBOJa», HAXKAB HA KHOTIKY «...» (PUCYHOK 99).

a Wma Tun WNcTounuk
+ r,; Application IDIONEHIE
= {} Cmplec60870104KAPPE2 BubmoTexa Cmplec60870104%

Jlucr

83

.
g 2 =) Cmplec60870104KAPPS2
= E =-|2) Function Blodks
% g E] Iec60870104SlavelnterrogationCallbackB ~LWVCT70N BLOCK
] 25 =] |Tec6087010AsduReceivedCallbackiB | verion sLock e 70104
+-{} standard bubmorexa Standard, 3.5.9.0
g
S Pucynok 99 — Bei0op mabiaona GpyHKIIMOHAIBEHOTO OJI0Ka
=
% [Ipy BO3HMKHOBEHHM COOBITHS Npuéma OloKa JaHHBIX, OyJIEeT BbI3BIBATHCA (YHKIUS
a EventCallback co3garnHoro ¢yHKIIMOHAIBHOTO OJIOKA.
=
=
]
=
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peanuzyeM o00pabOTKy KOMaH]IbI

JHanee, He00X0aUMO TO0ABUTH CO3/1aTh SK3EMILUIAP CO3JAHHOTO (YHKIIMOHAIBLHOTO OJIOKA
B CIIMCOK NEPEMEHHBIX (T100aJIbHBIN CIUCOK MM CHUCOK MPOTPaMMBI):

asduReceivedCallback: AsduReceivedCallback;

ITepeiiném B w™meton EventCallback 6moka AsduReceivedCallback. Jlns mnpumepa,

C SE NC 1).
st aToro 1106aBUM BHYTPEHHHE IEPEMEHHBIC ISl COJEPKMMOTO KOMaH[IbI, 0OBEKTa

nH(pOpPMaLUY U IPUYUHBI IEPEIaun:

METHOD EventCallback

VAR _INPUT
pEventParam: POINTER TO CmpEventMgr.EventParam;
END VAR

VAR

pEvtParam: POINTER TO

ycTaBKA (KOPOTKOE UYHCIO C IUIABAOIICH 3arsiTOM,

CmpEventMgr .RTS TEC RESULT

CmpIec60870104KAPP82 .EVIPARAM IEC60870104AsduReceived;
newAsdu: CmpIec60870104KAPP82.Iec60870ASDU;

cot:

io:

setpointCommandShort:

CmpIec60870104KAPP82.Iec60870CauseOfTransmission;

CmpIlec60870104KAPP82.Iec60870InformationObject;

CmpIec60870104KAPP82.Iec60870SetpointCommandShort;
END_ VAR

B tena meroma HeoOXOIMMO cHadasia M3BJIE€Yb IMapaMeTpsl coObITHA. [ 3TOrO, HYKHO
npuBecTH nepemeHHyto napamerpa k Tuny EVIPARAM_[EC60870104AsduReceived:

pEvtParam

Jist  0OpaboTKU  KOMAaH/IbI,

:= pEventParam”.pParameter;

Iec60870AsduGetType).
Iec60870AsduGetCOT). Ecniu tun ASDU u npuunHa nepenayd COBIAAAIOT C TEMHU, KOTOPHIE
HaM He00xoauMo 00paboTaTh, n3BIeKaeM 00beKT nHpopmaruu 3 ASDU ¢ nomombio GyHKITUN

Iec60870AsduGetElement,

Hanee,

cHauajga HyxHO onpeaenuts TUn ASDU (dbyHkuus

OIIPENIEIUTh IPUYHHY nepeaadu (pynkuus

[ociie 4ero mnpeoOpadyeM €ro B JKeJaeMbld Tun (QpyHKUUSA
Iec60870GetSetpointCommandShort). 3Haduenune yctaBku Haxoautcs B moje Value oObekra
uH(popMaLnH.
[Tocne 06paboTKM KOMaH[bl, HEOOXOOUMO OTHPABUTH PE3YJbTAT, YCTAHOBUB IPUYUHY
nepeaaun ActivationCon u otnpasuB ASDU.

m
] § B koHue, nepemenHoi result mapamerpoB ¢yHnkuuu npucBauBaercs 3Hadenne TRUE npu
=z YCJIOBUH yCIIENTHON 00pabOTKN KOMaH/IbI.
% EZ’ Konx mporpammel OyaeT BBITISACTH CICIYIOIIMM 00pa3oM:
] 25
// STa QyHKIMS BEIBEBAETCS Hpu rnpmuéme ASDU
// Hpn ycnemHor obpaborke ASDU HeoBXOAmMMO OTIPABUTE
g // MNOOTBEPXIEeHME M YyCTAaHOBUTE pes3yJjbsTarT B TRUE
E // VHaue pesynbTaT ycTaHaBamBaeTcs B FALSE
= IF pEventParam”.EventId =
§ CmpTec60870104KAPP82.EventIds.EVT TEC60870104ASDUReceived THEN
pEvtParam := pEventParam”.pParameter;
%
= JIucr
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// Onpenesisiemrurn ASDU
asduType :=
CmpIec60870104KAPP82.Iec60870AsduGetType (pEvtParam”.asdu) ;

CASE asduType OF
CmpIec60870104KAPP82.Iec60870Type.C SE NC 1:

cot := CmpIec60870104KAPP82.Iec60870AsduGetCOT (pEvtParam”.asdu) ;
IF cot =
CmpIec60870104KAPP82.Iec60870CauseOfTransmission.Activation THEN
io :=

CmpIec60870104KAPP82.Iec60870AsduGetElement (pEvtParam”.asdu, O0);

setpointCommandShort :=
CmpIec60870104KAPP82.Iec60870GetSetpointCommandShort (i0) ;

IF setpointCommandShort.ObjectAddress =
Global.shortValuel .ObjectAddress THEN

// Kommpyem BHAaYeHMe yCTAaBKM B OOBEKT MHOOpMALMM
Global.shortValuel.Value := setpointCommandShort.Value;

CmpIec60870104KAPP82.Iec60870AsduSetCOT (pEvtParam”.asdu,
CmpIec60870104KAPP82.Iec60870CauseOfTransmission
.ActivationCon) ;

CmpIlec60870104KAPP82.Iec60870104S1laveSendASDU (
pEvtParam”.connection,
pEvtParam”.asdu) ;

pEvtParam”.result := TRUE;
END IF
END IF
END CASE;
END IF
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

3.3.4 O0padoTka KOMaHAbI ONPOCA

Jli1g 06paboTKH KOMaH/Ibl OTIpoca HEOOXOIMMO peann30BaTh PYHKIHIO 0OpAaTHOTO BBI30BA.
Jliig aTOro BeIOEpUTE MYHKT MEeHIO «/lo6aBienue oobekTan — «POU...».
B okne «Jlo6aButs POU» (pucynox 100) BBemute uMsi CO3/1aBa€MOTO KOMIIOHEHTA,

Hanpumep, «InterrogationCallback» u BeiOepute THI «DYHKIIMOHATBHBIA OJIOK» U SI3BIK «ST».

Jdobasuts POU X

EB Co3aaTb HOBbIN POU (KOMNOKEHT Opranmsaumm
nporpamMmsl)

Wma:

[InterrogaﬁonCallbad<

Tun:

(O nporpamma

(® ®ynkumoHanbHbIl 610K

Extends: I4SIaveInterrogaﬁonC!allbackFB|
[]implements: \ }
CneundmkaTop gocryna:

A3bIK peanusaummn MEeToAa:

CTpyKTYypupoBaHHbit TekcT (ST)

O oynkuna

Tun BO3BPaLaeMOro 3Ha4yeHns:

ﬂBbl K peanusaumn:

CTpyKTYpupoBaHHbiit TexcT (ST) v

o

Pucynok 100 — Co3znanue pyHkmroHaibHOTO OJI0Ka

[loctaBpTe ranmouky «Extends:» u BBeauTe B T1OJ€ HANpPOTHUB HEE 3HAUYEHUE
«Cmplec60870104KAPP82.1ec60870104SlavelnterrogationCallbackFB» wnu BeiOepute ero B
«aCCHCTEHTE BBOJa», HAXKaB Ha KHOMKY «...» (pucyHok 101).
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

a Wma Tun WcTour
+ -} Application IDMSIOKEHIE
= {} Cmplec60870104KAPPS2 Bubmorexa
=-|) Cmplec60870104KAPPS2
=~ | Function Blocks

£]|1ec60870104SlavelnterrogationCallbackfB| 770w sock Cmprecsoa
£] 1ec6087010AsduReceivedCallbackiB FUNCTION_BLOCK ~ Cmplec608.70
+- {} standard )

Pucynok 101 — Bs16op ma6nona ¢pyHKIMOHAIBHOTO 010K

[Ipy BO3HHMKHOBEHHH COOBITHS ONIpOCAa CTaHIMH, OYJET BBI3BIBATHCS (PYHKIIHS
EventCallback co3nannoro ¢ynknuonansHoro Omoka. ['pynma ompoca mnomemiaercss B
napaMmeTpsl PyHKIUH.

Janee, He00X0UMO JOOABUTH CO3/1aTh SK3EMIUIAP CO3JAHHOTO (DYHKIIMOHAIBHOTO OJIOKa
B CIIMCOK NEPEMEHHBIX (T100alIbHbII CIUCOK MM CIUCOK MPOTPaMMBI):

interrogationCallback: InterrogationCallback;

[Tepeiiném B meton EventCallback 6moka InterrogationCallback. Jlns mpumepa, peannsyem
00paboTKy KOMaHABl OOIIEero ompoca, OTHPABHUB BCE HMEIONIMECS HA CTAaHIUU OOBEKTHI
uH(popMaLnH.

JIJ'I?I 3TOI'0 )106aBI/IM BHYTPCHHHUC IICPEMCHHBIC JId COACPKHMMOI0 KOMaHJbl U HOBOI'O
ASDU:

METHOD EventCallback : CmpEventMgr.RTS IEC RESULT
VAR INPUT

pEventParam: POINTER TO CmpEventMgr.EventParam;

END VAR
VAR

PEvtParam: POINTER TO
CmpIec60870104KAPP82 .EVIPARAM IEC60870104InterrogationRequest;
newAsdu: CmpIec60870104KAPP82.Iec60870ASDU;

END VAR

B tena metoma HeoOXOoIMMO cHadasia M3BJIEYb HMapaMeTphl cOObITHA. [l 3TOro, HYXKHO
MIpUBECTH NepeMeHHyto napamerpa k tuny IEC60870104InterrogationRequest:

pEvtParam := pEventParam”.pParameter;

Jis  oOpa®oTKku ompoca, HYKHO OTIPaBUTb Ha KOHTPOJUPYIOIIYIO  CTaHIIHIO
MOATBEPXKICHUE Hadaja ompoca, co3gaTh HOBeI ASDU, momMecTuTh B HEro OOBEKTHI
uHpopmanuy, otrpasuth ASDU 1 noATBepAUTH 3aBEpLICHUE OIIpOca.

[IpuMmepHBIil KOJ1 IPOrpaMMBbI BBITJIAIUT CIEAYIOUIUM 00pa3oM:

// STa QYHKIMS BEIBEBAETCS IIPH IIOJYYEHMM KOMAHOE 3& OMIPOC CTAaHLMANA
// 9To MoxeT OGHTB KAk OOIMi ONpOC, TakK M OMNPOC ONEepHesIEHHOM I'PYIIIE
IF pEventParam”.EventId =
CmpIec60870104KAPP82 .EventIds.EVT IEC60870104InterrogationRequest
THEN

pEvtParam := pEventParam”.pParameter;
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// pEvtParam”.qol - rpymnmna ompoca

// OrnpaBjsseM HNOOTBEPXICHME Hadajla ONpoca
CmpIec60870104KAPP82.Iec60870104S1laveSendActCon (
pEvtParam”.connection, pEvtParam”.asdu, FALSE);

// Cosmaém HOBENI ASDU

newAsdu :=
CmpIec60870104KAPP82.Iec60870AsduCreate (
CmpIec60870104KAPP82.Iec60870Type.M ME NC 1, FALSE,
CmpIec60870104KAPP82.Iec60870CauseOfTransmission
.InterrogatedByStation, 0, 1, FALSE, FALSE);

// IOoBaBnseM oO6BbekTH MHbOOpMALMM B CcO3maHHBm ASDU

CmpIec60870104KAPP82.TIec60870AsduAddInformationObject (
newAsdu, ADR(IEC104.io0l));

CmpIec60870104KAPP82.TIec60870AsduAddInformationObject (
newAsdu, ADR(IEC104.io02));

CmpIec60870104KAPP82.TIec60870AsduAddInformationObject (
newAsdu, ADR(Global.shortValuel));

// Ornpaesisiem ASDU

// ASDU aBTOMATMYECKM YHUUTOXAETCS I[NOCJIE OTIPABKH

// MHO3TOMy He CJemyeT cosjaBaTe ASDU, HEe OTHPAaBJISIS MX

// (5TO I'po3UT NEePEernoJIHEHMEM IaMsIT)

// MOXHO CO3HaBaTB M OTHIPABJSATE HECKOJBEKO ASDU HOCHEegOBATEJBLHO,

// ecsmM B OIHOM HEe XBaTaeT MeCcTa IJjs BCex OOBEKTOB MHYOPMALMNA

CmpIec60870104KAPP82.Iec6087010451aveSendASDU (
pEvtParam”.connection, newAsdu);

// OTnpapJjisieM 3aBepleHre OIpoCca
CmpIec60870104KAPP82.Iec6087010451aveSendActTerm (
pEvtParam”.connection, pEvtParam”.asdu);

// BosBpamaem TRUE, ecym ONPOC CTAHIMM YCHEmHO o06paboTaH
pEvtParam”.result := TRUE;
END IF
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3.4 PabGora c¢ d¢yHkuuaMu BpeMeHH KoHTposiepa KAIIII-82-168
(oudsamorexa SysTime)

Jlyst paboTHI ¢ YacaMu PeaIbHOTO BPEMEHH, HE0OX0IuMO 100aBUTh OMbInoTeky SysTime
B npoekT CODESYS. [l 3T0Tr0 B MEHemkepe OMOIMOTEK KMeM KHOTIKY «J{00aBUTh
oubnuoTexky» (pucynok 102).

YCTpoiicTsa v 3 X K X
=13 Systime_for_doc I‘?_-J No6asuTb 6M6nnorexyl Yaanute 6UBAMOTEKY
= (@ Device (KAPP-82-168-M7b) DT
= &I Pic Logic $.4@ 3S|icense = j),Sdﬂoﬁiaa,m:. 6ubanoTeky ‘ Softy

=} Application H-+@ [ s Jing = B bgging Functions, 3
i) Merenxep 6ubnMoTEK #-+@ JoStandard = IoStandard, 3.5.9.0 (System
[E] PLC_PRG (PRG) *@ Standard = Standard, 3.5.14.0 (System)
= [ Kondurypauws 3agay
= & MainTask
&) PLC_PRG

Pucynok 102 — Menemxep Oubnuorek

B otkpeiBmieMcss okHe «buONMHOTEKa» B HIDKHEM IIPaBOM YOIy JKMEM KHOIIKY
«/lomoTHUTENBHO...» U B HOBOM OKHE, B CTPOKE MOMCKa HabUpaeM KITFOYEBOE CIOBO «Systimey,
BBIOMpaeM HYXXHYIO OMOIMOoTeKy U HaxuMaeM KHOMKY «OK»(pucynok 103).

[l BubanoTeka n

BubnuoTeka Mnelicxongep

e ‘ néanotexa )
=12 SysTime, 3.5.9.0 |
g STSTIME SysTimeCore, 3.5.5.0
[£] sysTime_To_string AC_Datalog, 3.5.14.0
5} DCSyncToMasterWithSysTimeFrom2000 /007 vEtherCAT IODIVEtherCAT, 3.5.14.30
5} DCSyncToMasterWithSysTime  JoDrvEtherCAT IODrvEtherCAT, 3.5.14.30
-@ SysTime23, 3.5.13.0
@2 SysTimes4 SysTime23, 3.5.13.0
=12) SysTimeCore, 3.5.5.0
[5] sysTimeGetns SysTimeCore, 3.5.5.0
|E] SysTimeGetMs SysTimeCore, 3.5.5.0
Q SysTimeGetUs SysTimeCore, 3.5.5.0 v
. < >
. L
N =
@ S DOeranu... Penoautopui 6ubnmoTex... OTmeHa
=|=
oS
2] B Pucynok 102 — [Touck u no6asnenue 6u0IMOTEKN
o AHaAJOTHYHBIM  criocoOOM  HeoOxoaumMo  100aBuTh Oubmmorexky SysTypes mns
e
g AOMOJHUTCIBbHBIX CHUCTECMHBIX THIIOB TICPEMCHHBIX (HaHpI/IMep, HaM HOHaI[O6I/ITCﬂ THUII
= RTS IEC RESULT — pe3ynabTaT BBIIIOJHEHUS KLMK), a Tak ke oubimuorexy CmpErrors, B
E. . — 2 9
5 KOTOPOi1 cofiepxaTcsi KOJIbl OIIMOOK BBIMOIHEHUS (QYHKIUH.
=
=
5
A Jluct
%
y 73619730.425200.005 PO moguduxanus 4 20
=
= W3m. | Kon.yu.| JIuct |Ne nok. |IToanucs| darta

dopmaTtA4




Hannas 6ubmmoreka cocrout u3 AByx: SysTimeCore u SysTimeRtc.
3.4.1 ®ynkuuu SysTimeCore

Oynkuuu SysTimeCore nmpenHa3HaueHbI U1 OIPENEIICHUS OTHOCUTEIBHOTO BPEMEHHU:

SysTimeGetMs — Bo3BpaiiaeT MOHOTOHHO BO3pacTalollee YHCIO0, MHUJUIHCEKYHIHBIS
takThl, uncio (UDINT) wmensiercs B aumanazoHe ot 0 mo 4294967295. TakTtel MOXHO
UCII0JIb30BaTh Il M3MEpPEHHs TaliMayra U OTHOCHTENbHOro BpeMeHHU. IlpumeuaHmue: yachl
peajibHOr0 BpeMeHH He BJIUSIIOT HA 3TOT N0KAa3aTeJIb!

SysTimeGetNs — 3amucbiBaeT B aprymMeHT @QyHkuuu tuna InOut MOHOTOHHO
BO3paCTarolllee YUCI0, HAHOCEKYHAHbIE TaKThl. MOKHO HCIIOIb30BaTh ISl H3MEPEHUSI BPEMEHU
C OYEHb BBICOKMM paspelieHueM. IlIpumeuanue: yachl peajibHOr0 BpeMeHH He BJIMAKOT Ha
3TOT moKa3arejb! Bo3ppamaer kox omMOKH cucTeMbl BpPeMEHH BBINOJHEHHS (CM.
CmpErrors.library)

SysTimeGetUs — ananornynas (yHKIIMM ONKMCAHHOU BBILIE, TOJHKO B JaHHOM ciydae |
TaKT 3TO | MUKpOCEKyH/1a.

[Ipumep ucnoap30BaHUs JAHHBIX (QYHKIUI:

PROGRAM PLC PRG

VAR

TicMs: UDINT ;

TicNs: SYSTIME;

TicUs: SYSTIME;

ResultNs, ResultUs : RTS IEC RESULT;
END VAR o

CornacosanoCoriacoB

TicMs:=SysTimeGetMs () ;
ResultNs:=SysTimeGetNs (TicNs) ;
ResultUs:=SysTimeGetUs (TicUs) ;

OOparute BHUMaHUE, TIPU OHJIAMH MPOCMOTPE BBIMOJHEHUS KOJIa TIepeMeHHasi TicNs He
M3MEHSETCA, a Pe3yJbTaT BBIMOJTHEHUS (TIepMeHHas ResultNs) paBeH 12 (pucynok 103).

i) MeHewxep 6ubnMoTEK [Z] PLC_PRG x| Device

Device.Application.PLC_PRG

Jlucr

90

BbipaxeHue
% TicMs
# TicNs
. % TicUs
M
E; E # ResultNs
=S # ResultUs
5[5
gl

1 TicMs[ 3783635 |:=SysTimeGetMs();

2 ResultNs[ 12 |:=SysTimeGetNs (TicNs| 299071457722370 ) ;|
< 3 ResultUs[I}: =SysTimeGetUs (TicUs| 3782645945 )) ;[RETURN
8
=
=
=] o
= Pucynok 103 — OnnaiitH npocMOTp BBIIIOJIHEHUS KO/1a
=
=
=
5
=
%
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

[To komy omMOKH MOXHO ONPEISITUTh MPUYMHY BBI3BABIIYIO €€. B 3TOM MOXeT momMoub
oubnuoreka CmpErrors. s 3TOro HEOOXOIMMO OTKPBITH MeHemkep Oubnuotek. Jlanmee
BBIJICJINM JaHHYI0 OMOIMOTEKY U HaiieM myHKT «Errors» (pucynox 104).

i) Menemxep 6ubnuotek x| [Z] PLC_PRG @ Device

%3 No6asutb 6ubavoteky X Yaanuts 6ubanoteky F Ceovictsa

® fleraau 51 Nnevicxonaepsi [ Penosutopuii 6uéavotel

Nma

S - Smart Software Solutions GmbH

) Funct

@ CmpErrors, 3.3.1.40 (System) I

@ Standard = Standard, 3.5.14.0 (System)
@ SysTime, 3.5.9.0 (System)
+ 38 QueTimalnre — QueTimalnra 2 & § N (Quctam)

@ [Errors
=

diecrrors

4

[JlononxutenbHoe uMs
3S_LICENSE

CmpErrors
IoStandard
Standard
SysTime

Bxoabi/Bbixoasy AOKyMeHTauus

VAR_GLOBAL CONSTANT Errors

Nmsa
ERR_OK |

ERR_FAILED |

Pucynok 104 — Pacnionoxenue nynkra «Errors» B 6udamorexke CmpErrors

Hanee Bo Bkuamgke «JlokymeHTtanus» HaiimeM omuOKy mo ee komay. Heobxommmo
YUUTBHIBaTh, YTO KOJAbI OIIMOOK B JOKYMEHTAllMU yKa3aHbl B IIECTHAJIIATEPUUYHON CUCTEME
cuucieHus (Ha 4To yka3bIBaeT cuMBOJ 16#). Pexxum otoOpaxenus no ymonadanuto B Codesys
NECSITUUHBIN. YOeAUTbCA B 3TOM MOJKHO ILIEIKHYB MPaBOM KHOMKOM MO MOJIIO C HUCIOJIHAEMbIM
KOJIOM, MYyHKT «PexXum oToOpaxeHus», Mpu HEOOXOIUMOCTH MOXKHO MEPEKIIOYUTh PEKUM

(pucynox 105).

B umamem

Boipesatb

Konuposatb

BCTaBnTb

Yapanutb

Bbibpatb BCE
JononHutensHo

AccucteHT BBOAA...

[lo6aBnTb TOUKY OCTaHOBA...
MepekntoumTb TOUKY OCTaHOBa

1=}
)

)

cop

b

bINONHUTL A0 KY

w w

ajaTb CNEAYHOULYHO KOMaHAY

OcBo6oauThb BCe 3HaueHun 'Device.Application’

Pexum oTo6paxeHus

> Asownu.

ciydae kox owubku (12 paBHO

ERR_NOTIMPLEMENTED(pucyrok 106).

v| [decatnu.
LWecTtHaguatepuu.

Pucynok 105 — MeHnto pexxuma 0ToOpaxeHus IepeMeHHbIX

16#C) cooTBeTcTBYyeT OLIMOKE

M3m.

Kom.yu.| JTuct |Ne moxk.

ITonnucs| lata
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Bx0abi/Bbixozbl - AOKyMeHTaums

ERR_PARAMETER UDIN| 16#2 Invalid parameter tor this operation
ERR_NOTINITIALIZED UDINT 16#3 Function cannot be executed, since
component has not been initialized yet. It
may work later, though
ERR_VERSION UDINT 16#4 Version conflict
ERR_TIMEOUT UDINT 16#5 Operation timed out
ERR_NOBUFFER UDINT 16#6 Insufficient memory to carry out the request
ERR_PENDING UDINT 16#A For async-calls: call not complete, yet
| LIDINT. 16£R Ia i
ERR_NOTIMPLEMENTED UDINT 16#C The function is not implemented
_INVALIDID ODINT To7D W |: :oun;
ERR_OVERFLOW UDINT 16#E Integer overflow
ERR_BUFFERSIZE UDINT 16#F The size of a buffer is to small or invalid
ERR_NO_OBJECT UDINT 16#10 No object with this specified name available
ERR_NOMEMORY UDINT 16#11 No heap memory available
ERR_DUPLICATE UDINT 16#12 An object with the same name is still
available
ERR_MEMORY_OVERWRITE UDINT 16#13 Heap memory was written out of bounds!

Pucynok 106 — JlokymenTanus no omudkam 6udaunoreku CmpErrors.

Jannas omuOka cooOmaeT o ToM, 4yTo (DYHKIHMS HE TOIECPKUBACTCA amnmapaTHO, YTo
00yCIIOBJICHO apXUTEKTYpPOi KOHTpOJLIEpa.

HaHHBIC (bYHKIII/II/I MOKHO HCIIO0JIb30BaTb, HAIIPUMCP, MJIA 3aMEpa BPEMCHHU HCIIOJIHCHUA
y4acTKa Koja B MUKpocekyHaax. s atoro B muxiie ot 1 g0 100, Oymem Aenuth mepeMeHHYIO
VarReal Ha BCIIMYMHY HUTCpallM LHUKJIA KW PE3YIbTAaT IIOMCIIATH B 3Ty KC IECPECMCEHHYIO
(VarReal). Ilpumep:

PROGRAM PLC PRG

VAR

VarReal: REAL := 10000.123456;

I: INT;

CycleWorkTime, CycleStartTick: ULINT;
END VAR

// omnpemeysgeM HadyaJlbHOE B3HAUEHME CUETUMKA
SysTimeGetUs (CycleStartTick) ;

// BHIIOJIHAEM HeOOXONUMEIE OIepalmnm
FOR i:=1 TO 100 DO

VarReal:= VarReal / 1i;
END_FOR

// ompemnesiseM 3HAUEHME CUeTUMKa I[IOCJIe BEHIIOJHEHUS Olepalui
SysTimeGetUs (CycleWorkTime) ;

//KO.J'H/Iqu'I‘BO MMKPOCEKYHIO 3aTPa4vYe€eHHBIX Ha BEIIIOJIHEHUE HeOoOXOOVMMEBIX

1E onepaumi
E = CycleWorkTime:= CycleWorkTime - CycleStartTick;
=

gz [Tonyuennsie pe3ynbrarbl (pucyHok 107) MOXXHO CpPaBHUTb C BPEMEHEM BBINOJHEHUS

al 3ajaud. VHTYUTHBHO MOHSTHO, YTO OHM IMPUMEPHO OYyAyT paBHbI, pa3HUIa OyneT JHIIb B
BoimotHeHNH (pyHkumit SysTimeGetUs, SysTimeGetUs u ompeneneHun pa3HUIBI 3HAYCHHMA

& cueTyrka. Bpems BbINoJIHEHU 33/1a4l MOKHO MOCMOTpPETh BO BKJIaake «Kondurypamus 3agauy»

§ (pucynox 108).

=]

=

=]

=

=

3

5 JIucr
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fi) Menemxep 6ubnmoTex [5) PLC_PRG x| [{] Device [ Kondurypauns 3agay

Device.Application.PLC_PRG

BbipaxeHrve Twn 3HaueHve
# VarReal REAL 0
o1 INT 101

L # CyceworkTime ULINT 207 |
# CycleStartTick ULINT 689497064

/ onmpenenser HAaYANLHOE SHAYEHME CYSTUMKA

2 SysTimeGetUs (CycleStartTic 689457064 ) ;

b // BBEIIOJIE
5 s|e ror s
: VarReal U= Varmeal 0 Yi[W0T;

7| END_FOR

X onepanvi

CycleStartTick] 689497064 ; RETURN

VHO SaTp
7 g

13f0 cyelevorkmine ]

Pucynok 107 — BeinosiHeHue Ko/1a B peKUME OHJIAlH

) Meremxep 6ubnmoTex [E] PLC_PRG ) Device [ Kondwmrypaums 3apgau x & MainTask

MOHWUTOPUHT | Ucnonb30BaHWe nepeMeHHOMN | CBOMCTB3
3agava Cratyc  CYHETUMK M... CYéTuu... Mocn. (ps) Cpea. spems umkna (ps) | Makc. epems ...  MuH. Bpems |
@:MainTask Valid 109253 109364 226 226 786

\, .

Pucynok 108 — Bxiajnka koHdurypanus 3aaa4 B pe:kruMe OHJIaiH

3.4.2 ®ynkuuu SysTimeRtc

Oynkuun SysTimeRtc npeanasHauensl st pabOThl € yacaMH peaJbHOTO BpPEMEHU
KOHTpOJuIepa.

Oynkuuu SysTimeRtc manku High Resolution He mognep:xuBatoTcss koHTposuiepoM. Tak
e KOHTPOJUIEp HE TIOICP’KUBACT YAaCOBBIC MOSICA M CBSI3aHHBIC C 3TUM (YHKITHH.

Oynkiuu SysTimeRtc manku Standart moanepkuBaeMbie KOHTPOJIIIEPOM:

SysTimeRtcGet — Bo3Bpamaer Tekymee Bpemsi B ¢popmare UTC. Tun Bo3BpamaemMoro
grcia DWORD.

SysTimeRtcSet — ycraHOBKa CUCTEMHBIX YacoB, BpeMs nepenaercs B popmare UTC, Tuna

HE DWORD.

= I SysTimeRtcConvertUtcToDate — npeoOpasyer Bpems B dopmate UTC (DWORD) B

= 5 ctpykrypupoBansbiii popmaT «SYSTIMEDATEY.

C%’ g SysTimeRtcConvertDateToUte — oGpatHoe mpeoOpa3oBaHHE U3 CTPYKTYPHUPOBAHHOTO
¢dopmara B8 UTC (DWORD).

Jlnst  HEmoCpeACTBEHHOW  paboTBl  CO  BpEMEHEM  HUCHOJB3yeTcs  CTPYKTypa
£ «RTS_SYSTIMEDATE» — mncesmonum «SYSTIMEDATE». J[lanee mnpuBeaeHa Tabnuua,
= OTIMCHIBAOIIAS TTOJISI JAHHOU CTPYKTYPHI.
=
] Ta6muma 17 — Crpykrypa RTS SYSTIMEDATE:

UM THIT KOMMEHTapHil

wYear UINT | I'ox (manpumep 2006)
%
2 JIucr
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wMonth UINT | Mecsn (1..12: SAuBaps = 1, lexaOpb = 12)

wDay UINT | Hdensb mecsiia / yucio (1..31)

wHour UINT | Yacsr (0..23)

wMinute UINT | Munyrtsi (0..59)

wSecond UINT | Cexynusi (0..59)

wMilliseconds UINT | Muwumcexkynast (0..999). OnmmonanbHo! (HE MOAepKUBAIOTCS)
wDayOfWeek UINT | dens negenu (1..7: Bockpecenne = 1, Cy660Ta=7)

wYday UINT | Hdens rona (1..365): loe SAuBaps = 1, 31oe nexabps = 364/365

UTC — Bcemupnoe xoopaunupoBanHoe BpeMms (anri. Coordinated Universal Time) —

CTaHJApPT, MO KOTOPOMY OOLIECTBO peryiupyeT 4Yacel M Bpems. OtTiaMuaercs Ha LEIOe
KOJIMYECTBO CEKYHJI OT aTOMHOI'O BPEMEHHU U Ha JPOOHOE KOJUYECTBO CEKYH] OT BCEMUPHOIO

Bpemenu UT1. UTC Obuto BBEIEHO BMECTO YCTapeBIIEro CpeAHEro BpeMeHH Mo ['puHBuuy
(GMT).

[Tpumep ucnonp3oBanus GyHKIUI:

PROGRAM PLC PRG

VAR
Result: RTS IEC RESULT;
TimeUTC, TimeLoc: DWORD;
SysDate: SYSTIMEDATE;

END VAR

TimeUTC:=SysTimeRtcGet (Result) ;
Result:=SysTimeRtcConvertUtcToDate (TimeUTC, SysDate);

UTC,

B nanHom mpumepe mnosydaeM 3Hau€HHE CHCTEMHOTO BpPEMEHHU KOHTposuiepa B (opmare
a 3aTeM nepeBoJuM ero B noHATHYI0 HaM cTpykTypy SYSTIMEDATE, onucannyto panee

B Ta0nuie 17.

C nomompro ¢yakimu SysTimeRtcSet MOXHO M3MEHUTH Yachl PEATLHOTO BPEMEHH

KOHTpoJuiepa. MoauduimpyeM paHee OmMCaHHBIN KOJI 111 BO3MOKHOCTH U3MEHEHHS TEKYIIETO

gaca:

PROGRAM PLC_PRG

VAR
change: BOOL :=FALSE;
Result: RTS IEC RESULT;
TimeUTC, TimeLoc: DWORD;
SysDate: SYSTIMEDATE;
Hour: UINT;

E END VAR
22} B =
2|z
E‘ § TimeUTC:=SysTimeRtcGet (Result) ;
] [oo SysTimeRtcConvertUtcToDate (TimeUTC, SysDate);
o IF change THEN
SysDate.wHour :=Hour;
5 SysTimeRtcConvertDateToUtc (SysDate, TimeUTC) ;
s SysTimeRtcSet (TimeUTC) ;
= change:= false;
5 END IF
=

Jlucr
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B nanHoM mpuMmepe 1o coObITHIO change=TRUE MeEHsETCA TEKyLIUMH yac Ha 3HaYCHHUE
yKa3aHHOE B MepeMeHHOW Hour. Enu 3HaueHne Hour OTIIMYHO OT yKa3aHHOTO B TaOymie 17
JMana3oHa U3MEHEHHUs HE TTPOU30MIeT.

Baxno!!! Bce nepemennsbie cTpyktypbl RTS SYSTIMEDATE moryr nmpuHuMaTh
3HAYEHHUS TOJbKO M3 YKA3aHHOI0 B Ta0uuue 17 nuanasona.

Coget!!! Hachl peaibHOro BpeMeHH KOHTPOJLIepa Jy4dllle BCero MeHATh ¢ MOMOIIb
cepBucHoro IO Caltester.exe, pynknueii «Cunxponuszanus spemenn ¢ [1K» (Ilpusoxenne
K).

Tak e naHHble QYHKIMHM XOPOIIO MOJOMAYT JUIsl CO3/1aHUsl CTEKOBOTO HCTOPHUYECKOIO
apxuBa. 3aJjaua: €CTb HEKas IepeMEHHas VarReal, IPH BbIXOJE €€ 3HaueHue 3a 10 Heo6xoaumo
B MCTOpUYECKHH apxuB pasmepoMm 30 mociaeaHMX 3amuceid, 3aluchiBaTh BpEeMs U JaTy
BO3HUKHOBEHHUS JaHHOTO coObITHs. [Ipumep peanuzanuu 3agauu:

PROGRAM PLC PRG

VAR
err: BOOL :=FALSE; // BHXOI 3a npenesy HaABIOIAEMOTO IapaMeTpa
Result: RTS IEC RESULT;
TimeUTC: DWORD;
SysDate: SYSTIMEDATE;
History: ARRAY [1..30] OF SYSTIMEDATE; // WCTOPUUECKU apxuB
VarReal: REAL; // HabmomaeMels mapamMeTp
R _TRIG Inst: R TRIG; // meTexTop mMMIOyJbCa IO NepemgHeMy OPOHTY
i: usint :=1; // HoMep 3anmucu B apxmupse History
END VAR

// omnpemesyigeM BHXOI 3a IONYCTUMHIM OMANa30H HAOIOIAEeMOTO IIapaMeTpa
IF VarReal>10 THEN
err:= TRUE;

ELSE
err:
END IF

FALSE;

// HabIomaeM 3a BOSHMKHOBEHMEM BHIXOINA 3a OMAallas3oH

CormacoBanoCoriacoB

R TRIG Inst(CLK:= err);

// 1o mnepenHeMy OGPOHTY CumMTEHIBAEM BpeMd M »OATy C KOHTPOJJIEpa U
3anMcHBaeM B COOTBETCTBYKOWMI  DJIEMEHT  MCTOPUYECKOTO  apXuBa,

B3aum. uHB.
NeBzauMm. unB.

VHKPEMEHTUPYEM MHIOEKC COOBITUA

IF R_TRIG Inst.Q THEN
TimeUTC:=SysTimeRtcGet (Result) ;
SysTimeRtcConvertUtcToDate (TimeUTC, SysDate);

TToam. u mata

Historyl[i] := SysDate;
i:=1i+1;
IF i>30 THEN // npu BHXOIE 3a apxXMB BO3BpamaeMcs K 1 BJEeMeHTY
i:=1;
END IF
END IF

Jlucr
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3.5 Pabora ¢ SD kaptoi kouTpoJiepa KAIIII-82-168

Jliist mpocMoTpa, 3arpy3Kd HOBBIX U TiepeHoca ¢ainoB ¢ SD—kapts! Ha [1K 6e3 nzBnedenus
€e U3 KOHTpOJUIepa MOKHO BOCHOJIb30BaThCcsl MeHemkepoM daitnoB cpensl CODESYS. Uto6s!
OTKpPBITh MEHeIKep (aillioB, HYXKHO BBINOJIHUTH JIBOMHOW IIETYOK MBIIIBIO IO 3HAUKY
«YcrpoiictBo» («Device») B jepeBe MPOEKTa, MOCIE Yero OTKPOETCS COOTBETCTBYIOLIAs BKIIAAKa

(pucynox 109).

Qavin  [llpaska Bua [lpoekt Komnunsumsa Ownavid Otnagka MWHCTpyMeHTbI
A E & o 25 @A 8L B i O 60
ycTpoiicTea v 3 Xx i) MeHenxep 6ubnnoTek 4 Device x I

far.ac = CKaHupoBa

= [ Device (KAPP-82-168-M7b) I

=} Application
i Meremxep 6ubnnoTex
[£) PLC_PRG (PRG)
= [#8 KoHodurypauwms 3aaay
=& MainTask
@] PLC_PRG

YCTaHOBKWU CoeauHEHUs

MNpunoxeHna

Pe3epBHOE KONMPOBaHUE U
BOCCTaHOBNEHUE

®ainbl

JXKypHan

YcraHosku MK

Pucynok 109 Pacnoniosxenue 31auka «Device» U OTKpbITasi COOTBETCTBYIOIIAs BKJIaIKa

Hanee 00s13aTeNbHO NMPOBEPUTH coeAuHEeHHE ¢ KoHTpoyuiepoM KAPP-82-168, nns yero
Y6CI[I/ITI)C$I, 4YTO MHAUKATOPLI MMOAKITIOUCHUSA 0T06pa>1<a}0Tcs[ 3CJICHBIM IIBETOM, a UMA YCTpOﬁCTBa
nmeet 3HadeHue «KAPP-82-168» (pucynok 110).

MpunoxeHus

PesepBHOe KONMpOoBaHUe 1
BOCCTaHOBNEHUE

Daitnbl

XKypHan

YcraHosku MK

060n04ka MK

Monb30BaTENM U FPYNMbl

Mpasa gocryna

IP-Address:
localhost

Port:
1217

—]

v 192.168.20.222 (aKTHB. v

WMs ycTpoicTsa:
KAPP-82-168

AApec ycTpoiicTsa:
0301.9000.2DDC.COA8.14DE

IP-agpec ycTpoiicTea:
192.168.20.222

. g CuMBONbHbIE NpaBa ID Tapreta:
ol = 16A1 0001
E E PasMelleHne 3anaqm Tun TapreTa:
A= 409
s
=l CocTosHue
=] [aa} MpowussoauTens Taprera:
9 Lol ASU PRO
m = MHbopMaums
Bepcus TapreTa:
3.5.9.20
g
< .
= Pucynok 110 — AkTuBHOE coeHEHUE C KOHTPOJUIEpOM Ha BKiasike «Device» YcTaHOBKa
=
8 COEIMHEHUS
=
=
B cnyuae orcyrcTBUS coearHEHUs, HEOOXOIUMO YCTAaHOBUTH €ro0, myTeM BBoJa IP-ampeca
koHtposuiepa KAPP-82-168, nactpoennoro B koHpurypaunonanoMm ¢aitie Ha SD-kapte u
=
3
=i JIucr
%
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Haxarb KinaBuuly «Enter». bosee moapo6Ho MOXKHO nouyuTath B riase 2.3.9 YcraHOBKa CBSI3HU C
KOHTPOJUIEPOM.

3aTeM HE0O0X0auMO TepelTH Ha BKIAIKY «Daiab». s momydenus cnucka ¢aiaoB Ha
SD-kapTe HE0OXoauMO HakaTh KHONKY «OOHOBHUTH». Ilpu momoIu KHOMOK «>>» U «<<»
MoxHO niepeHecty ¢aisl ¢ [IK va SD — kapty u obpaTHo.

) Menenxep 6ubnuoTex

YCTaHOBKM COEAMHEHSA

Mpunoxexus

Pe3sepeHoe Konuposatue 1

BOCCTaHOBNEHME

aitnbl

XKypHan

YcraHosku MK

06onouka MK

Monb308aTeNY U rpynMbl

Mpaga poctyna

CMMBONbHbIE

Pasmewyetve

CocrosHue

WHpopmaums

npasa

3apa4n

XocT | Pacrionoxeue :

[ Device x

Mo umenn
= C\
ca Di\
= H
 F\
ca G\

&

Pasmep W3mereH

WcnonHexne  Pacnonoxexue :

Mo nmexn Pasmep
1 System Volume Information
&J) CODESYsControl.cfg

_) Updatelog.txt

__| Application.app

736 6aint
469 6aitt

49,57 K6 (50 76...

VsmeHeH

17.08.2020 16:50
30.11.1979
28.08.2020 10:18

Pucynoxk 111 — ®aitnoserit menemxep cpeast CODESY'S

Crnenyer y4uThIBaTh, 4TO JIEUCTBYIOT OIpaHUYEHHS] KOHKPETHOH (ailioBoii cuctemsl SD-
kapthl (FAT, FAT32 uwnu EFAT). [lo ymonuanuio MakcuMalbHbIi pasmep ¢ana 4 ['Caiit. Daiin
«Application.app» SBISE€TCS NTPOrPaMMOM TIOJB30BATENsI, €r0 HE CJIEAYeT HW3MEHSATH WIH
OTKpPBbIBAaTh W3 MPOTpamMMbl IOJIb30BATENs, TaK KaK B ATOM Cllyyae IporpaMma I0JIb30BaTess
noBpenuT cama cebs. Huxe mpuBeneHa Tabiauna ¢ OrpaHUYEHUSAMHU JUIS MOJJIEPKUBAEMbBIX

(halIOBBIX CUCTEM:

Tabnuna 18 — Orpanndenus uist Mo/Iep>KUBAEMbIX (haliIOBBIX CHCTEM:

oC MaxkcumanbHas | JlomycTrumble CUMBOJIBI MaxkcumanbHas MaxkcumalibHBII
JUTMHA UMEH JUITMHA TyTH pasmep daiina

FAT 8 3 ANSI JIro0ble CHUMBOJIBI ANSI | Her orpannuenuit | 2 ['0aiita
(Unicode mms VFAT), kpome
NUL.

FAT32 | 255 UTF JIrobbie cumBonbl  FOnukona, | Her orpanuyenuii | 4 ['Oaiita
kpome NUL.

ExFAT | 255 UTF JIrobble cumBonbl  FOnukona, | Her orpanunucHmii | 16 D06aiita
kpome NUL.

o

HE

=

z 3 Kontpomnep mogaepxkubaet kaptol popmaroB SD u SDHC no Class 10. Mcnonb3oBanue
S g MHBIX TUIOB KapT HE rapaHTUPYET €ro HOPMaJIbHOM pabOTHI.

[aa]

5

=

=

=]

=

=]

=

=

S
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3.5.1 Pabora ¢ SD kaproii konTpo/uiepa KAIIII-82-168 ¢ momombio
onoamorexu SysFile

Jlst paGoTs ¢ (aitmoBoit cuctemoit microSD kapThl, HEOOX0AUMO A00ABUTH CIIEAYIOIINE
oubnmuorexku B npoekt CODESYS: SysFile; SysTypes; CmpErrors. Kak no6aBute 610a1oTeKy
MO>KHO IOCMOTpPEeTh B nyHKTe 3.4 Paborta ¢ ¢pyHkuusamu Bpemenu koHtposuiepa KAIII-82-168
(6ubmumoTeka SysTime).

Jiia pabotel ¢ ¢paitnamu HeobxonuMma nepemennyto tuna «RTS IEC HANDLE», koTopas
OyZeT sBJISATHCS yKa3zaTeleM Ha CTPYKTypy Qaina (neckpunrtop). Tak ke mNoHanoOUThCA
nepemenHas tuna «RTS IEC RESULT» nnst xpanenus pe3yabTata oneparuu (OMucaHne KOJI0B
omurOOK MOKHO HaWTH B JOKyMeHTauuu K OmOnmotexe «CmpErrorsy). [TogpoOuee mo komam
OLIMOOK MOXHO OCMOTpPETH B u1aBe 3.4.1 @ynkuuu SysTimeCore.

Jlia mpumepa HamuiieM KOJ IMPUJIOKEHHs, KOTOpBIA MO0 KOMaHJE run CO3JaeT Qailn
«file.txt» B kopHe SD kaptel 1 nomeniaer B Hero TekeT «Hello World!!!», a 3arem B cTpokoByto
MEPEMEHHYIO 3allUIIeM 3TOT TeKCT U3 Paiina. [Ipumep:

PROGRAM PLC PRG
VAR
run: bool := false;
FILE X: RTS IEC HANDLE;
F RESULT: RTS IEC RESULT;
APPEND DATA: STRING := 'Hello World!!!';
READ DATA : ARRAY [0..99] OF BYTE;
VarSTR: STRING;
LenFile: DWORD;

i: INT;
PSTR: POINTER TO STRING;
END VAR

IF run THEN
run:= FALSE;

//3anuce cTpoxu APPEND DATA B dainn

FILE X:=SysFileOpen('file.txt', SysFile.AM WRITE,

ADR(F_RESULT)) ;

IF F RESULT = CmpErrors.Errors.ERR OK THEN
SysFileWrite (FILE X, ADR (APPEND DATA),
TO_DWORD (LEN (APPEND DATA)), ADR(F RESULT));
SysFileClose (FILE X);

END IF

" E //urenne B Oydep READ DATA mn3 daiina
= S LenFile:=SysFileGetSize('file.txt', F RESULT);
S E FILE X:= SysFileOpen ('file.txt', SysFile.AM READ,
sla ADR(F_RESULT)) ;
m= IF F RESULT = CmpErrors.Errors.ERR_OK THEN
SysFileRead(FILE_X, ADR (READ DATA), LenFile,

< ADR(F_RESULT)) ;
5 SysFileClose (FILE X);
= END IF
5 _
= //npeobpazosanre Bybepa READ DATA B crpoky VarSTR

pSTR:= ADR(READ DATA);

VarSTR:= pSTR";
3
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// obuynenme (oumcrTka) 6ybepa
FOR i:=0 TO 99 DO
READ DATA[i1]:=0;
END_FOR
END IF

OOpaTuTe BHUMaHKHE Ha TO, YTO B IPUMEpPE JJIsl YTEHUS UCIOJIb3YeTCs HE CTPOKa, a MacCUB
0aliTOB, KOTOPHIM MOcCie MpeoOpa3oBaHMsI W 3alUCH JAHHBIX W3 HErO0 B CTPOKY IMOJHOCTBIO
oOnynsercs. Ilpu Mcnonp30BaHMM CTPOKM 0€3 IMPOMEKYTOUHOTO MacCHBa, MPH HNOBTOPHOM
YTEHHUU JIAHHBIX MEHbILNX, YEM CUUTAaHHBIE paHee, [UINHHA CTPOKU OyJeT paBHAa MaKCHUMAalIbHOU
JUIMHE CUYUTAHHBIX JaHHBIX. M COOTBETCTBEHHO OCTaBIIMECS pPAHEE CUHUTAHHBIE JAHHbIE
OCTaIOTCS U MEHSIOTCA TOJbKO JaHHbIE CYUTaHHbIE MOBTOpPHO. Hampumep: cUUTHIBaEM CTPOKY
«Hello World!!!y», 3arem cuuThiBacM u3 (paiya CTPOKY C MEHbBIIEH IMHOU «Worldy, a
II0JIy4aeM CTpOKYy «World World!! !».

B npumepe ¢aiin oTkpsiBaeTcs ¢ nomoibio ¢yHkiuu «SysFileOpeny». IloncraBus B
¢byHkMIO UM (Qaiia, peXUM OTKphITUA (aiila U yka3zaTelnb Ha IMEPEMEHHYI Tula
«RTS IEC RESULT» ¢ynkuus Bo3BpamaeT pesyibTara OTKpbITUS ¢aitna. Ecnu pesynbrar
cootBeTcTByeT «ERR OK»y, daitn oTKppUICS yCHENIHO, ONMUcaTeNh MOMEIIEH B MEPEMEHHYIO
tuna «RTS IEC HANDLE». Tabnuna 19 conepxut uMeHa U ONUCAHUS PEKUMOB OTKPBITHS
(aiinos.

Tabnuna 19 — Pexumbl oTKpbITHS (ailsioB:

HanmenoBanme pexxnma Onucanue

AM READ OTKpbIBaeT CyIICCTBYIOIIUK (ailm ¢ JocTyroMm
TONBKO [Tt uTeHus. Eciau daiina He cyiiecTByerT,
Oyzaer BO3BpalllcHa omroKa. YkazaTeinb
ycTaHaBJIMBAETCS B Ha4YaJo daiina.

AM_WRITE Co3gaer HOBBIH (a1 ¢ JOCTYNIOM TOJBKO Ha
3amuch. Eciam  ¢aitnm  yxe cyliectByer, ero
COJIEPKUMOE orOpacsIBaercs. VYkazatennb
ycTaHaBJIMBAETCS B Ha4YaJo daiina.

B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

AM_APPEND OTKpbIBaeT CyIICCTBYIOIIMK (ailm ¢ JocTyrom
TOJILKO Ha 3amuch. Ecnm (aiina He cyliecTByerT,
Oyzaer BO3BpallcHa omroKa. Ykazateinb
ycTaHaBJIMBaeTCs B KoHell (aiia.

AM_READ PLUS OTKpBIBaeT CYIISCTBYIOIIMM (aiii ¢ AOCTyIOM Ha
yTeHHWe M 3amuch. Eciu Qaiiia He CyIlecTByeT,
Oyzaer BO3BpalleHa orroKa. Ykazateinb
yCcTaHABJIMBAETCS B HavYalo Qaiina.

AM_ WRITE PLUS Co3gaer HOBBIH (ailyl ¢ IOCTYIIOM Ha YTEHUE U
3amuch. Eciam  ¢aitnm  yxe cyliectByer, ero
COZIEPIKUMOE orOpacsIBaercs. VYkazarenb
yCcTaHABJIMBAETCS B Ha4yalo Qaiina.

AM_APPEND PLUS OTKpBIBaET CYIISCTBYIOIIMK (aiiin ¢ AOCTyIOM Ha
YyTeHHe W 3amuch. Ecim Qaiin He cyliecTByeT, TO
co3JacT HOBBIN (aiinl. YKazarenb ycTaHaBINBACTCS
B KoHell (aiia.

Ba:xno!!! Ilociae 3aBepuienusi padorsl ¢ ¢aiijioM ero HeoOXOAMMO 3aKPbITh, B
NPOTHBHOM CJIy4ae €CTh BEPOSITHOCTH MOTEPH WJIM HMCKAKEeHUsl ero cojaep:kumoro. s
3TOro ucnojb3dyercs coorBercrByomas ¢pynkmus «SysFileClose».
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Coger!!! Eciin Heo0X0AuMO HCNOJb30BaTh (PYHKIHMIO YTEHHS W 3allUCH B OJAHOM
AelicTBUHU (MOCJIEA0BATEBHO), Jy4llle HCN0Ib30BaTh pexkuM oTKpbITHS PLUS u 3akpbITh
¢aiin B koHme 3toro aeiicrBusi. Tak ke He 3a0bIBaiiTe KOHTPOJIHUPOBATH TeKyllee
noJioxkenue ykazareis pyuxkuusamu SysFileGetPos u SysFileSetPos.

PeanuzoBannsie B [1JIK KAIIII-82-168 ¢ynkuuu oubnuotexu SysFile MoxHO mOCMOTpeETh
B Tabnuue 20.

Ta6muma 20 — PeanmuzoBanubie pynkumnn oudnamorexu SysFile:

HasBanue KommenTtapuii
SysFileOpen OTKPBITH (hain
SysFileClose 3aKpBITH (paiii
SysFileTruncate yceub (aiin
SysFileRead npodectsb U3 (aiiia
SysFileWrite 3amucath B (paiin
SysFileDelete YIAIATH Qaii
SysFileRename MeperMEHOBATh (aii
SysFileGetPos MOJIYYUTh TEKYIIYIO TIO3MIIMIO B (aiiie
SysFileGetSize MOJIy4YUTh pa3Mep (aiisa
SysFileSetPos YCTaHOBUTH MO3ULIKIO (haiiia
SysFileCopy CKOMMPOBATh (hari
SysDirOpen OTKPBITh NANIKy
SysDirClose 3aKpBITh MANKy
SysDirRead MPOYUTATh COAEPKUMOE MATKH
SysDirCreate CO3/1aTh MAINKy
SysDirDelete YAAJIUTh MAaIKy
SysDirRename [IEPEUMEHOBATh MANKy
SysDirGetCurrent MOJTyYUTh AKTUBHYIO MANKy
SysDirSetCurrent YCTaHOBUTH AKTHBHYIO MANKy
SysFileEOF (YHKIMS TIPOBEPSICT NOCTUTHYT JIM KoHell (aiiya

(pu uTEeHNN)

bonee mompobHO Tpo GYHKIIMKM MOXKHO TOYHTATh B OINHUCAHWM W JOKYMEHTAIMH
Menemxepa OUOINOTEK.
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3.6 Padora ¢ mopramu USART (RS232 / 485) xourposiiepa KAIIII-82-
168 ¢ momomb10 6ubIHOTeKH SysCom

Hst paborsr ¢ mopramum COMI, COM2, COM3, COM4 HeoOxomuMo H00aBHUTH
cienyromue 6udanoreku B npoekT CODESYS: SysCom; SysTypes; CmpErrors.

Baxwno!!! Peasm3zanmsa paGoTbl ¢ mopraMM /[J0JKHA BBINOJHATHCH B OT/AEJbHOM
3aj1aye, TaK KaK BpeMsl BBINOJHEHUS] TAaKOH 3aJaYyHM MOKeT NPEBbINIATH YKA3aHHBIH B
HACTpoiikax KoOH(Urypauuu 3aJay HWHTEPBAJ ee BBINOJIHEHHS, B CJIEICTBHH OKHIAHUSA
TallMayToOB NpueMa/mepesavu.

B xontpomnepe peanusoBaH Bech (QyHKuuoHan Oubinuorexkn SysCom. B tabnume 21
MIPUBEJCH ME€PEUEHb JOCTYIHBIX (QYHKIUH.

Tabnuna 21 — [lepeuens ¢pyHkumii Oubnuorexku SysCom:

HasBanue KommenTtapuii
SysComClose 3aKpBIBACT YCTPOMCTBO MOCIENOBATEIHLHON CBI3U
SysComGetSettings MoJTy4aeT HaCcTPOMKU UHTepdeiica 1Mo nepeJaHHOMY YKa3aTellto
OTKpBIBAE€T YCTPOMCTBO TocienoBaTebHOM cBsi3u. He pexoMeHayercs
SysComOpen HCHOJIb30BATH IAHHYI0 (PYHKIHIO, TAK KAK OTKPBHITHE POU3BOIUTCS 0€3
HacTpoiikn!
OTKpPBIBAET YCTPOMCTBO MOCIENOBATENFHON CBSI3U, M HACTPAWBAET COTIIACHO
SysComQOpen2 nepenaHHol B «pSettings» crpykrype HacTpoek. BAJKHO!!! IMapamerp
«pSettingsEx» 10J5keH ObITh paBeH HYJIIO
MPOU3BOJUT OYHCTKY Oydepa utenus (ucmombszyercs FIFO xkombleBoit
SysComPurge Oydep, pasmep (pHUKCHpOBaH M HE 3aBUCUT OT HACTPOWKH B CTPYKTYpeE
«pSettings», paen 1024 GaiiT)
IPOU3BOJAUT UYTEHUE U3 YCTPOMCTBA IOCIECIOBAaTEIBHOM CBSI3U B
HeOnmokupyromem pexume. Ecmu B konbueBom FIFO Oydepe mmeercs
3aTpeOOBaHHOE KOJ-BO OaiT, TO BO3BpaT IPOM3OMICT HEMEIJICHHO. B
SysComRead MPOTUBHOM CJIydae 3ajada, U3 KOTOPOH BbI3BaHa MaHHas (QyHKIHUs, Oyaer
OCTaHOBJICHA JI0 TOrO MOMEHTa Ioka B Oydepe He Habepercs TpeOyemoe
KOJTMYECTBO OaiT, MM HE BBIMJIET MEPHUOJ BpeMEHH (TaiiMayT) yKa3aHHBIN B
CTPYKTYpe «pSettings»
SysComSetSettings W3MEHEHNE /}IC}“aHOBKa HACTPOEK B  TIEpElaHHOE  YCTPOMCTBO
MOCIIEAOBATENLHOMN CBS3H
SysComSetTimeout OTACIBHO H3MEHACT TaiMayT OIepalMi 4YTEHUs U 3alMCH B YCTPOWCTBO
MOCIEA0BATENbHOM CBS3H
SysComWrite IIPpOU3BOUT 3aIIUCh B YCTpOﬁCTBO II0CJICIOB aTelbHOM CBs3U B
HEOJIOKUPYIOIIEM PEXUME
|E
B Crpykrypa kondurypamuu nmopra «COM_Settings», KoTopasi 3aJaeT HACTPONKH, TailMayT
: % orepanuil YTeHus 1 3alKicH MpUBeAeHa B Tadbnuue 22.
o
] Tabmuma 22 — Ctpykrypa koHburypanmu COM_ Settings:
Nwms Tun KommenTtapuii
5 sPort COM_Ports Howmep nmopra: 0=3anpermien, 1=COM1, 2=COM?2, N=COMN
S byStopBits COM _StopBits Yucio cron 6ut, cM. Tabmuity 23 — [Nepeunciaeane COM_StopBits
= byParity COM Parity [Tapurer, cM. Tabauiy 24 — Iepeuncnenue «COM Parity»
E{ ulBaudrate COM _Baudrate Ckopocth  mopta, cM. Tabmuiy 25 —  Ilepeuucnenue
= «COM_Baudrate»
ulTimeout UDINT OrpanndeHue BpPEMEHH Ha ONEpalid 4YTCHUS W 3aluch B
MuuincekyHaax, «SYS NOWAIT» (0) - ©Oe3 Taiimayra,
%
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«SYS_INFINITE» (16#FFFFFFFF) - oxxunanue 6e3 orpaHn4eHuit
10 BPEMEHH

ulBufferSize UDINT Pasmep kombrieBoro Oydepa FIFO, B naHHOM citydae yka3bIBaTh
ero He uMeeT cMbicia, Tak kak B [1IJIK oH ¢ukcupoBan u paBexn

1024 Gaiir.

Ta6muma 23 — [Mepeuncienne COM_StopBits:

Nwmst Omnucanue

SYS ONESTOPBIT OpuH cTor OUT

SYS ONESSTOPBITS [ontopa cron 6ura

SYS TWOSTOPBITS JlBa cron Outa

Ta6muma 24 — [lepeuncnennie COM_Parity:

Wwms Onucanue
SYS NOPARITY bes napurera
SYS ODDPARITY Heuérnplil maputer
SYS EVENPARITY YETHbII napuTeT

Tabnuna 25 — [lepeuncienne COM Baudrate

CormacoBanoCoriacoB

Nwms Onucanue
SYS BR 4800 Cxopocts 4800 box
SYS BR 9600 Cxopoctb 9600 box
SYS BR 19200 Cxkopocts 19200 bon
SYS BR 38400 Cxkopocts 38400 bon
SYS BR 57600 Cxkopoctb 57600 bon
SYS BR 115200 Cxopocts 115200 box

PaccmoTpuM npumep Mcnoib30BaHus OMOIMOTEKH JUIsl YACTUYHOW pealin3aluy MpoTOKOoJIa
Modbus. B uyactHOCTH peann3yeM (QYHKIMIO YTEHHUS CTa PETUCTPOB XpPaHEHHS B PEXHUME
MOJAYMHEHHOI0 C orpaHuueHusMu. B nmpumepe, 4yTo Obl CHIIBHO HE YCIOXKHSAThH KOJI, IPU IIpHUEME
nochUIKK OyneTr Tosibko mpoBepka SlavelD (mocelnka, agpecyemasi HalleMy KOHTPOJUIEpY) U
kojga QyHkuuu (kox ¢ynkiuu 03 — ureHue pPEerucTpoB XpaHEHHUs). Pe3ynbTaT BBINOJIHEHUS
OyIeT BbIIaBaThCs BenymeMmy ¢ KOHTposbHOM cymmor CRC m komom ommobOKu B ciiydae Koja
¢byHkuKu oTauyHOro ot 03 — ureHue peructpoB paneHus. [IpoBepka koHTposbHOI cymMmmbl CRC
IIPOBEpPKa COOTBETCTBHUS 3alpalllUBaeMbIX PETUCTPOB U MpOUee, pealn30BbIBaThCA HE Oyaer. Jls
Hayana g06aBuM ¢yHkiuuoHanbHbli 010k AddCRC, rae BXOJHBIMU JaHHBIMU OyIyT MaccuB U
KOJIMYECTBO OAaWTOB, Al KOTOPBIX TpeOyeTcsl BBIUUCIUTH KOHTPOJIbHYIO cymMMy. Bbixonnas
nepeMeHHas — cJI0B KoHTposbHas cymma CRC:

. E FUNCTION BLOCK AddCRC
E S VAR INPUT
HE INPUT:ARRAY [0..250] OF BYTE; (*Bxonuou Oybep*)
Ep:é: size: UINT; (*mmmHa Oybepa*)
A= END_ VAR
VAR_OUTPUT
< CRC: WORD; (*BBUMCJIEHHAS KOHTPOJIbHAA CcyMMaX*)
5 END_VAR
= VAR
= i, j: UINT;
é VarBool: BOOL;
END VAR
3
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CRC:= 16#FFFF;
FOR 1:=0 TO size-1 DO // T.x Ha4amo ¢ 0
cre := crc XOR INPUTTi];
FOR j:=0 TO 7 DO // 8 6ut B OaiiTe
VarBool:=crc.0;
crc:= SHR(cre,1); // cABHT BIIPaBO
IF VarBool THEN
crc:=crc XOR 16#A001; // momuaOoM 16#A001 mtst Modbus
END IF
END FOR
END FOR

Jlist u3MeHeHus mopsijika 0alTOB B CIIOBE OHAIOOMUTCS co3naTh o0beauHenue Word Byte
(kak paHee yka3wpiBaJIOCh B riaBe 3.2.5 B koHTposuiepe KAIIII-82-168 nmopsimok GaiitoB BA):

TYPE Word Byte
UNION
VarWord: WORD;
ArrByte: ARRAY [0..1] OF BYTE;
END UNION
END TYPE

[locne »storo poGaBuM GyHKUMOHAIBHBIM Omok Processing, B koTopom Oyner
MIPOU3BOIUTECS 00pabOTKa TOIYYEHHOTO 3ampoca. BXomHbIMH JaHHBIMH OYyAyT NPUHSTHIE
TaHHBIE OT BEIYIIETO YCTPOWCTBA M MACCUB PETHUCTPOB XPaHEHHUs. BBIXOTHBIMU JaHHBIMU OYIyT
MacCCHB JITAaHHBIX JJIS TIEPEIavd U €T0 JUINHA!

FUNCTION BLOCK Processing
VAR INPUT

END_VAR
VAR _OUTPUT

END_VAR

VAR

RxData: ARRAY [0..250] OF BYTE;
HoldReg: ARRAY [0..99] OF WORD;

TxData: ARRAY [0..250] OF BYTE;
TxLen: UDINT;

AddrData, Quantity, Temp: Word Byte;
i, j: UINT; B
CRC: WORD:= 16#FFFF;

FunCRC: AddCRC;

p END VAR
A E
=13 CASE RxData[l]OF // memncTBMEe B BaBUCUMOCTM OT Koma (QYyHKLMM
= § 3: //obpaborka o¢yHxuum 03
g g TxData[0]:= RxDatal[0]; //ampec BEIOMOTO
TxData[l]:= RxDatal[l]; //xon OyHKLMU
g //nepekyaneBaeM B HYXHHIM [NOPSOOK ©OalTOB HAYAJIbHE anpec u
S KOJIMUECTBO PErMCTPOB
:. AddrData.ArrByte[1l]:= RxData[2];
= AddrData.ArrByte[0] := RxDatal[3];
= Quantity.ArrByte[l]:= RxDatal[4];
Quantity.ArrByte[0]:= RxDatal[5];
=
5
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//xKommuecTBO GanToB mJsa nepemaum (1 perucTp — 2 6Ganra)
TxData[2]:= TO BYTE (Quantity.VarWord*2);
J:=3;

// nepexkyambBaeM 3anpolleHHBE PEeTMCTPEl B IIOCHUIKY IJIS Iepernadu
C ydYeToM Hnopsfanka 0amToB BA, dyepes BPEMEHHYD INEPEMEHHY
FOR i:=AddrData.VarWord TO (Quantity.VarWord -1) DO
Temp.VarWord:= HoldReg[i];

TxData[j]:= Temp.ArrByte[l];
Ji= J+1;
TxData[j]:= Temp.ArrByte[0];
Ji= J+1;

END_FOR

// BEIUMCJIAEM KOHTPOJIBHYI CYMMY M IIOJIYUMBIIYIOCHA IOJIMHY IIOCBUIKM
FunCRC (INPUT:=TxData, size:=(j), CRC=>CRC);
Temp.VarWord:= CRC;

TxData[j]:= Temp.ArrByte[0];

TxData[j+1]:= Temp.ArrByte[l];

TxLen:= j+2;
ELSE // HeT Koma B CIMCKe

TxData[0] := RxDatal[0];

TxData[l]:= RxData[l]+128; // no mnpoTokojyly B Cllydae OWUOKM
crapumii 6uT = 1 (Bec 8-ro OBura 128)

TxData([2]:= 1; // mnpwv HeBepHOM ObYyHKUMM KOI Omrbrm =1

FunCRC (INPUT:=TxData, size:=3, CRC=>CRC);
Temp.VarWord:= CRC;
TxData[3]:= Temp.ArrByte[0];
TxData[4]:= Temp.ArrByte[l];
TxLen:=
END CASE

1:
5;

Jlanee nuiieM OCHOBHOM KOJI HACTPOMKHU NOpTa U IpreMa/nepeadn JaHHbBIX 110 HEMY:

PROGRAM PLC PRG

VAR
StartPort: BOOL := FALSE;
ComSet: COM Settings; // HacTporiku nopra
COM Pl: RTS IEC HANDLE; // YrasarTesib Ha NOPT
F Result: RTS IEC RESULT; // PesynbTaT QYHKLUIA
// Oybeph uTeHMUs, OTBETA M BPEMEHHBI
RxData, TxData, TempData: ARRAY [0..250] OF BYTE;
. RxLen: UDINT := §; //KomuuecTBO BGamnT B IIOCBUIKE [IPY IpMeMe
o E TxLen: UDINT; //KommuecTBO GalT B [NOCHJIKE NPU IIeperaue
g S HoldReg: ARRAY [0..99] OF WORD; // mMaccuB PEermMcTPOB XPaHEHUI
E § Proc: Processing; // OCHOBHOM OYHKLMOHAJILHEI OJIOK
=4 o SlaveID: UINT:=1; //ampecC NOOUMHEHHOTO (IAaHHOTO KOHTPOJJIEpa)
-l END VAR
s // VHULMaIM3aumMs HaCTPOeK I[opTa
& IF NOT StartPort THEN
= // Pexum mnapureTa - 06e3 HETo
= ComSet.byParity := SYS NOPARITY;
= // Uucio cTon-6muT - 1 cTon EUT
ComSet.byStopBits := SYS ONESTOPBIT;
// Homep mnopra (1..4) - 4m nopr
%
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ComSet.sPort := SYS COMPORTI;

// Cxopoctr 115200 ComSet.ulBufferSize := 0;
ComSet.ulBaudrate := SYS BR 115200;

// TarimayT npuéMa ¥ OTIPABKM B MUJJIMCEKYHIAX
ComSet.ulTimeout 100;

// OTKpHBaeM MNOPT C 3TUMM HACTPOMKaAMU

COM Pl := SysCom.SysComOpen2 (ADR (ComSet), 0, ADR(F Result));

// TlpoBepseM OTKPHUJICS JIU

IF F Result = CmpErrors.Errors.ERR OK THEN
// ECIM mopT OTKPHUJICH YCIIENHO, [IePexXOold B OCHOBHOM LIMKJI
StartPort:= TRUE;

END IF

END IF

// OcHoBHOM LMk paborw COM nopra
IF StartPort THEN
SysCom.SysComRead (COM_P1, ADR (TempData) , RxLen, 100,
F Result);
IF TempData[0]= SlaveID THEN
RxData:=TempData;

//npoBepka SlavelID

SysComPurge (COM_P1) ; //odncTKa KOJLLEeBOTO Bybepa
Proc (RxData:= RxData, HoldReg:= HoldReg,
TxData=>TxData, TxLen=>TxLen); //bopMupoBanmMe oTBeTa
SysCom.SysComWrite (COM P1, ADR (TxData), TxLen, 100,
F Result); // mnepemaua B NOopT COOPMMPOBAHHOTO OTBETA
END IF

END_IF

B paccmotpenHoM npumepe 00s13aTeNIbHO CIIEUTH 3@ TEM, YTOOBI HE BHUIE3TH 3a AUAIa30H
MaCCHBOB PETUCTPOB XpaHEHH (3ampamuBarh peructpbl oT 0 10 99). Tak e BaKHO 3aMETHUTh,
YTO pa3Mepbl MACCHBOB 3aBEIOMO OOJIbIIE YEM MPHUHATOE U MEepeAaBaeMOe KOJIMUYECTBO OalTOB
uHpopmauuu. [Ipuem komMaHABl YTEHHS PETUCTPOB XpaHeHus — 8§ OaitoB: 16aiiT — anpec
BemoMoro; 1 Oalt — kox ¢dynkumm; 2 OaiiTa — agpec HavalbHOTO perucrpa; 2 Oaiita —
KOJIMYECTBO 3allpallliBaeMbIX pErucrpoB; 2 Oaiita — koHTpoidbHas cymma CRC. Ilepemaua
uHpopmauuu: 16aiT — agpec BegoMoro; 1 6aitT — ko Gynkuuu; 1 6aiiT — KonMyecTBO OaiiTOB
neperaBaeMoil MHGOpMaK + KOJUYECTBO MEpPEIaBAEMbIX PETUCTPOB YMHOXKEHHOE Ha 2 +
koHTposbHas cymma CRC. Uto B cymMe He 101kHO npeBbiath 205 6aiiToB nHopmanuu.

[IpoBepuTh BbIlIE ONUCAHHBIA KOJ MOKHO JHOOBIM BEAYIIMM yCTpoicTBOM. B kauecTBe
Benyuiero moxxker Beictymarh [IK ¢ mporpammoit Modbus Poll (pucynok 112) mnm npyroit
KOHTPOJUIEP.
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¥ Modbus Poll - Mbpoll1
File Edit Connection Setup Functions Display View Window Help
DEE& X|F|SE|/1|o5061516172223|TC%L|? N2

Mbpoll1 [E=2E0 %"
ITx =6:Err= OlID =1:F =03: SR = 1000ms

ﬂ LAY L] Communication Traffic

2 Exit Stop Clear Save Cop Log [(IstoponEror [ | Time
3 Tx:000362-01 03 00 00 00 08 44 OC

45  Rx:000363{01 03 10J00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 oo
Tx:000364-0T 03 00 00 00 08 44 0C

Rx:000365-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

0  Tx:000366-01 03 00 00 00 08 44 OC

o  Rx:000367-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000368-01 03 00 00 00 08 44 OC

Rx:000369-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000370-01 03 00 00 00 08 44 OC

Rx:000371-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000372-01 03 00 00 00 08 44 OC

Rx:000373-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000374-01 03 00 00 00 08 44 0OC

Rx:000375-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000376-01 03 00 00 00 08 44 OC

Rx:000377-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000378-01 03 00 00 00 08 44 OC

Rx:000379-01 03 10 00 01 00 02 00 03 00 2D 00 43 00 00 00 00 00 00 9E CA

Tx:000380-01 03 00 00 00 08 44 OC

[0 o [~ [o [ [+ [w [ [= o]

Pucynok 112 — O6mwuii Bux I1O Modbus Poll ¢ otkpserToii Bkitagkoit Communication
Traffic

Ha pucynke BbI€I€HO KOJIMYECTBO NepefaHHbIX MakeToB (Tx=6), koauuecTBO OmMOOK
(Err=0), anpec BejoMOro ycTpoicTBa, KOJ (PyHKIHUU, KOJIUYECTBO 0aiTOB MHPOPMAIIMHU B OTBETE
1 KOHTPOJIbHASI CyMMa, IPUHSATHIX OT BEAOMOTO YCTPOUCTBA.

Ha pucynke 113 nmoka3zan BapuaHT 3ampoca BXOJHBIX perucTpoB (ko ¢yHkiuu 04).

Jlucr

3 Modbus Poll
File Edit Connection Setup Functions Display View Window Help
D& X|F |2 2| 1|0506151617 2223 |TC | 2 W2
Mbpoll1 |
Ix=11L.Er=11:1D=1:F =04: SR = 1000ms
lllegal Function
alias 00000 |m3 Communication Traffic
0 L0
1 0 Exit Stop Clear Save Copy Log C
2 0  Tx:001225-01 04 00 00 00 08 Fl CC
Bl o  Rx:001226-01 84 01 82 CO
— Tx:001227-01 04 00 00 00 08 F1 CC
4 0 Rx:001228-01 84 01 82 CO
5| 0  Tx:001229-01_04 00 00 00 08 F1l CC
6 o  Rx:001230-01[84 0182 cO
El , | Tx:001231-01"0Z 00 00 00 08 F1 CC
L4 Rx:001232-01 84 01 82 CO
8| Tx:001233-01 04 00 00 00 08 Fl CC
& 9 Rx:001234-01 84 01 82 CO
HE — Tx:001235-01 04 00 00 00 08 F1 CC
=] o Rx:001236-01 84 01 82 CO
|2 Tx:001237-01 04 00 00 00 08 F1 CC
= E Rx:001238-01 84 01 82 CO
] o Tx:001239-01 04 00 00 00 08 F1 CC
o Rx:001240-01 84 01 82 CO
Tx:001241-01 04 00 00 00 08 F1 CC
Rx:001242-01 84 01 82 CO
Tv-NN1242-N1 NA NN NN NN NQ w1 N
g
‘;f Pucynoxk 113 — O6mwuii Bua I10 Modbus Poll ¢ otkpsiToit Bkinaakoit Communication
o Traffic npu ucnonp3oBanuu GyHKIMH, HE TOAJEPKUBAEMOM BEIOMBIM YCTPOMCTBOM
g
Baxxno!!! Jlanublii KO0A mNpuUBeJeH MCKJIYUTEILHO B KadyecTBe NpuUMepa JIs
NMOHUMAHUS NMPUHLIMIIOB PAad0ThI U 00/1aCTH IPUMeHeHUs1 O0ubanoTeku. B 1anHOM npumepe
=
=
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=
%
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BA’KHO CJIEAMTh 32 TeM, YTOObI He BbLJIE3TH 32 IMANA30H MACCHBOB, YTO MOKeT IPOU30HTH
TaKKe NMPU NpUHeMe MCKAKEHHBIX JaHHBbIX. /Il MCIOJb30BAHUA B peajibHbIX MPOEKTAX
o0si3aTesibHA A0padoTKa — 00padoTKa OWMOOK NpH mnpueMe (IMPOBEPKAa KOHTPOJILHOM
cymmbl CRC, npoBepka cooTBercTBHe 3anpammBaeMbix peructpoB maccuBy HoldReg u

T.[.).

Ucnonp3oBanne maHHOW OWMONMMOTEKHM MOXKET HAWTH TNPUMEHEHHE TakK K€ s

IMPOMU3BOJIBHOI'O ITPOTOKOJIA HOCHGHOB&TGHLHOﬁ CBs3HU.
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3.7 Pabora ¢ Ethernet moprom ¢ nomoubio 6mdanorexku SysSocket

Coker (amri. socket — pashéM) — Ha3BaHHe NpPOrPAMMHOrO HHTepdeiica s
obecrieueHnss oOMeHa NaHHBIMH MEXAy mporeccamu. [Iporecchl mpu TakoM 0OMEHE MOTYT
UCTIOJHATHCS KaK Ha OJJHOM YCTPOMCTBE, TaK M Ha Pa3JIMYHBIX, CBSI3aHHBIX MEXKY COOOU CEThIO.
Coker — aOcTpakTHBIH OOBEKT, MPEICTABISIIOIIMNA KOHEUHYIO TOUKy coefuHeHus. Crenyer
pa3nuyath KIMEHTCKHE U cepBepHbIe cokeThl. CokeT Kimenta MoxxeT paboTaTh TOJIBKO C OJTHUM
cokeroMm Cepsepa. Coker CepBepa MOXKET paboTaTh Cpa3y ¢ HECKOJIBKUMH COKeTaMu KiTneHToB.

st B3aMMOJIEHUCTBHSI MEXKIY YCTPOWCTBAMHU C TMOMOINBI0 cTeka mpoTokosioB TCP/IP
UCIOJIb3YIOTCS ajpeca W MOPThl. Ajpec mpeicTaBisieT coOoi 32-OMTHYIO CTPYKTypy MAjs
npotokoisia IPv4. Homep mopra — nenoe yucio B auanazone ot 0 mo 65535 (ans mpoTokosia
TCP). OTa mapa onpeenseT COKET («rHe30», COOTBETCTBYIOIIEE aAPECy U MOPTY).

Kaxnpiii mpouecc (B Hamiem ciiydae 3ajgada) MOXKET CO3/1aTh «CIYLIAIONINI» COKET
(cepBepHBIN COKET) U MPUBS3aTh €ro K KaKOMY-HHOyIb (U3UYECKOMY IMOPTY YCTpOMCTBa (B
HalleM ciiydae eIuHCTBeHHBIN nmopt Ethernet).

Crymaronuii mporecc 0OBIYHO HAXOIUTCS B LUKJIE OXKHUAAHUS, TO €CTh IPOCHIIACTCS MIPH
MOSIBIICHUHM HOBOTO COCIMHEHHUSI.

OOBIYHO KJIMEHT SIBHO «IIOJICOCIMHSETCS» K CIIYIIATENI0, MOCIe Yero JIIo00e YTEHUE HIIH
3aInCh Yepe3 ero (aiyioBbIi TecKpunTop OyayT MepeaaBaTh JaHHBIE MEXLy HUIM H CEPBEPOM.

Jiia pabotel ¢ moprom Ethernet Heo6xonuMo 106aBUTH clieyrone OUOIMOTEKH B IPOEKT
CODESYS: SysSocket; SysTypes; CmpErrors. [{ns TecTupoBanusi MOKHO BOCTIONB30BaThes [10
SocketTest v 3.0.

B  oOmem cnyuae crpykTypHas cxema paboTel Knument — CepBepa ¢ NOMOIIBIO
o6ubnuorexku SysSocket BHINIAIUT cleAyommM oopa3om (pucyHok 114)

Jlucr

Knuent Cepsep
Co3paem coket Co3zpaem coket
SysSockCreate SysSockCreate
CsA3blBaeM COKET C
nopTom
SysSockBind
Bkniovyaem
npocnylwueaxsue
SysSockListen
YcTanaenusaem Oxugaem
coeauHeHue coeauHEHUA
SysSockConnect SysSockAccept 2
>» Y]
o
OTtnpasnaemM AaHHble 2
& » SysSockSend
HE Monyyaem aaHHble |
E S SysSockRecv
=
E s OTtnpasnsem gaHHble
] oo SysSockSend =
M= | Nonyuyaem pavHble
SysSockRecv
s 3aKpbliBaem COKeTbI 3aKkpblBaem COKeTbI
= SysSockShutdown SysSockShutdown
= SysSockClose SysSockClose
= \4
5]
= Pucynok 114 — CrpykrypHas cxema pabotsl Kinuent — CepBepa ¢ moMol1ipto OubInoTexu
SysSocket
=
ISt
o
=
%
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3.7.1 Pabora CepBepa

[TepBoe uTo monanoOuTCs 3TO0 co3aarh cokeT pynkimein SysSockCreate. [Ipumep:

Global.hServSoc
SOCKET IPPROTO TCP, ADR(F Result));

SysSockCreate (SOCKET AF INET, SOCKET STREAM,

Baxwno!!! OOparur BHHMaHHWe, 4YTO JecKpUNTOpP hServSoc oO0bsBJsETCS B
riao0anbHbIX nepemMeHHbIX Global RETAIN 6soka. Ilpu TakoM moaxoae 1ecKpUNTOpP K
CO3JaHHOMY cepBepy He OyJeT TepATbCH B Npolecce H3MEHEHHUs NPOEKTa, a TaK Ke NPH
HEOKUIAHHON mnepe3arpyske KoHTposuiepa. Tak ke B RETAIN 6.0k jgyuynie nomeumarb
BCe IepeMEeHHbIe, KOTOPbIE¢ J0JIKHBI COXPAHATH CBOM 3HAYECHUsS (JECKPHUIITOP KJIMEHTA,
3Tal BHINOJHEHHUS IIPOrPAMMBI).

DYHKIMS CO3AaeT HOBBIM COKET M BO3BpAIAET yKa3aTeNb (AECKPUNTOP) HA HETO (Tadymiia

26).
Tabmuma 26 — Onmcanune pyakiun SysSockCreate
O6sacTh Nwms Tun KommenTapuit
Return SysSockCreate | RTS IEC_HANDLE | ®yHkius Bo3Bpalaer Jeckpuntop (yKaszaTelnb)
CO3/IaHHOTO COKeTa, KOTOpBId Tpedyercs B
Ka4yecTBE BXONHOIO IapaMerpa Uil JIpYyrux
¢ynkuuit 6ubmmoreku, Takux kak SysSockBind,
SysSockConnect u T. 1.
Input AddressFamily | INT CeMeliCTBO aIpecOB COKETOB
Type DINT Tun cokera
Protocol DINT IIpoTokon cokera
Result POINTER TO | Ykazarenp Ha KOJI OIIMOKM cHucTeMbl Runtime

RTS IEC RESULT |(cm. VAR GLOBAL CONSTANT, Errors

oubnmmoreku CmpErrors)

Bo3MoxHBIE 3HAUEHUS CEMEHCTBA aJPECOB COKETOB MOJXKHO ITOCMOTPETh B CITHUCKE
rnobanpHBIX KOHCTaHT GVL 6ubnuotexku SysSocket (Tabimia 27).

Tabnuna 27 — [lepeuncienus ceMencTBa aipecoB COKETOB

Nwms

CeMelCTBO aIpecOB COKETa

SOCKET AF UNSPEC

Heonpenenennoe

SOCKET AF LOCAL

s noxansHoro xocra (LocalHost — 127.0.0.1)

SOCKET AF UNIX

OOpaTHOH COBMECTHMOCTH

SOCKET AF INET

DINTernetwork: UDP, TCP u 1.1.

HE SOCKET AF IMPLINK ARPANET nporokona IMP
= I SOCKET AF PUP PUP nporokonos, Takux kak BSP
Z 5 SOCKET AF CHAOS CHAOS nporokosnos MIT
5 (oo SOCKET AF NS NS mporokonoB XEROX
-l SOCKET AF ISO ISO HpOTOKOIOB
SOCKET AF OSI OSI ipoTOKOJIOB
s SOCKET AF ECMA EBponelickux Npon3BOANTENEH KOMIIBIOTEPOB
= SOCKET AF DATAKIT Datakit mpoTokomnos
g SOCKET AF CCITT CCITT nporokonos, X.25 1 n0g00HbIe
& SOCKET AF SNA SNA nporokosioB IBM
= SOCKET AF DECnet DECnet nmpoTokonos
SOCKET AF DLI nHTepdeiica npsimoro kaHana nepenaun naHueix (DEC Direct data
%
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link DINTerface)

SOCKET AF LAT LAT
SOCKET AF HYLINK NSC Hyperchannel
SOCKET AF APPLETALK AppleTalk

SOCKET AF ROUTE

Routing nporokosos

SOCKET AF LINK

WnTepdeiicoB kKaHAIBHOTO YPOBHS

SOCKET pseudo AF XTP

eXpress Transfer Protocol (6e3 AF)

SOCKET AF COIP

IP ¢ ycraHoBieHMEM coeMHEHMS, TakxKe n3BeCcTHRIN Kak ST 11

SOCKET AF CNT

Computer Network Technology

SOCKET pseudo AF RTIP

Bcnomorarenbabix naeatugukatopop RTIP makero

SOCKET AF IPX

Novell nporokos Ha IP

SOCKET AF SIP

Simple Internet Pritocol

SOCKET pseudo AF PIP

BcnomorarenbHbix naeatudukatopos PIP makeros

SOCKET AF MAX

MakcCUMaJIBHOIO pa3pelieHus

SOCKET AF INET BSD

cnenuduunsix ps BSD INET AF

SOCKET AF INET STREAMS

cnenuduunbix 111 STREAMS INET AF

Bo3MokHBIE 3HaUEHUS THIIA COKETa MOXKHO IMOCMOTPETH B CIIMCKE rj100aJIbHBIX KOHCTAHT
GVL 6ubnuortexkn SysSocket (tabmmma 28).

Tabnuna 28 — [lepeunciienus Tuna cokera

Nwms

Tun cokera

SOCKET STREAM

Coxker 110TOKa

SOCKET DGRAM

Coker neiitarpamMm

SOCKET RAW

CoKeT HU3KOr0 ypOBHS

SOCKET RDM

Coker HaICXHO JOCTAaBJICHHOI'O COO6H_[eHI/I$I

CormacoBanoCoriacoB

B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

SOCKET SEQPACKET

CoKer 11akeToB

Bo3MokHBIE 3HAYCHUS IIPOTOKOJIa COKETa MOKHO IIOCMOTPETH B CIIMCKC rJ100aJIbHBIX
koHctaHT GVL 6ubmortexku SysSocket (Ttabmmma 29).

Tabnuna 29 — [lepeunciienus NpoToKoJia COKeTa

Nwms

ITpoTokon cokera

SOCKET IPPROTO IP

IP ypoBeHb

SOCKET IPPROTO ICMP

[TpOTOKOI MEKCETEBBIX YIPABJISIOIIUX COOOIICHUH

SOCKET IPPROTO IGMP

IIpoTokoun yrpaBiieHHs TPYIIOBOM Nepeaadyeil JaHHbIX

SOCKET IPPROTO GGP

[TpoTOKOI MEKIUTIO30BOTO B3aNMOIeHCTBUA (HE pekoMenayercs!!!)

SOCKET IPPROTO TCP

[IpoTokon ynpaieHus nepenadent

SOCKET IPPROTO PUP

IIpoTOKON yHUBEpPCATIbHBIX TAKETOB

SOCKET IPPROTO UDP

[IpoToKoi Mob30BaTENbCKUX ASHTAarpaMM

SOCKET IPPROTO IDP

IIpoTOKON MEXKCETEBBIX eHTarpaMm

SOCKET IPPROTO ND

HEO®UILNAJIBHBIM npoTokon ceTeBoro aucka

SOCKET IPPROTO TLS

HEO®UILNAJIbHBIM npoToKoI 3amuThl TPAHCIIOPTHOrO YPOBHSI

SOCKET IPPROTO RAW

IIpoTokoin cereBoil neyaTu

SOCKET IPPROTO MAX

ITpoToK0a MaKCUMaJIBHOT'O pa3pelleHUs]

Jlanee HEOOXOIMMO HACTPOUTH APECAIMI0 COKETa U MPUBS3AaTh HACTPOUKH K CO3AaHHOMY
cokery ¢ynkiuen SysSockBind. ITpumep:

//HacTpoMKa ampecaumy COKeTa ¥ MIPMBS3KA MX K COKeTy
SocAddrServer.sin family 1=
SocAddrServer.sin port

SocAddrServer.sin addr.ulAddr

SOCKET_AF INET;
= SysSockHtons (Port) ;
= SOCKET INADDR ANY;

Jlucr
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F Result = SysSockBind (Global .hServSoc, ADR (SocAddrServer),
SIZEOF (SOCKADDRESS) ) ;

Tun mnepemennoii SocAddrServer sBmserci SOCKADDRESS. Crpykrypa
SOCKADDRESS npencrasnena B Tabnuie 30.

Ta6mmma 30 — Ctpykrypa SOCKADDRESS

Nwmst Tun KommenTtapuii
sin family INT CeMelCTBO BXOAIIUX aPECOB
sin_port UINT Unentudukannonnslii HoMep mopra. JloJikeH OBITH

npeodpa3oBaH B  MOPSAJOK  COOTBETCTBYIOIEMY
NnopsAAKy IHHbI ¢ noMombio SysSockHtons ()!

sin_addr INADDR 1P anpec  BXOJAIIETO COEIUHEHHUS. SIBisiercs
oObenuHeHHEM H coaepkuT I[P-ampec B Tpex pasHBIX
(dopmaTax:

1) S un b (tum: UDINT IN BYTES) — Anpec mis
Mo0alTOBOTO JOCTyIa

2) S un w (tum: UDINT IN WORDS) — Anpec
JUIS TIOCJIOBHOT'O JTOCTYTIA

3) ulAddr (tum: UDINT) — IP - azapec B
1[EJIOYMCIICHHOM BH/IC

sin_zero ARRAY [0..7] OF BYTE PynuMenT (1o mpudrHaM COBMEIIEHUS).

B JaHHOM IpuMepe SocAddrServer.sin addr.ulAddr paBsen
SOCKET INADDR ANY, 4YTO YyKa3blBacT CepBEpy IPUHMMATh IOJKIIOYEHUS OT JIH0OOTro
kinueHTa. B Tabnuue 31 nepeunciensl Apyrue BO3MOKHbBIE BAPUAHTHI.

Tabmuma 31 — [lepeuncnenns sin addr

Nwms KommenTtapuii

SOCKET INADDR ANY JIroboii aapec

SOCKET INADDR LOOPBACK | Ycrpo#cTBO OOpaTHOM METIH

SOCKET INADDR BROADCAST | HlupokopemaTenpHas nepenada

SOCKET INADDR NONE be3 ykazanus

st ykazaHusi KOHKPETHOTO ajpeca HeOOXOIMMO C TOMOIIBIO CTPOKOBOM TMEpPEeMEHHOM
(strIP_Addres :STRING (16)) yka3aTb 3TOT aJpec B NPUBBIYHOM (popmare (Hampumep —
192.168.0.100), a 3arem c momompio (ynkuuu SysSocklnetAddr nmpeobpazoBats B (opmar
UDINT neobxoauMmblii nepemenHoii sin addr.ulAddr. [Ipumep ucnonb3oBaHus QyHKIMH:

F Result:= SysSockInetAddr (strIP Addres,

1E ADR (SocAddrServer.sin addr.ulAddr));
£z
=
z 5 SysSockBind  BbI3bIBa€T (PYHKLHIO OINEPALMOHHOM CHCTEMbI, KOTOpasl CBSI3bIBACT
62 g JIOKaNbHBIN afpec (SocAddrServer) ) U cOKeT (Global.ServerSocket), KOTOPBIA yxke ObLI
co3gan ¢ mnomompo SysSockCreate. DTo nemaercs [0 BbI30Ba TakuxX (QYHKUMH, Kak
SysSockListen mmm SysSockAccept (tabmmma 31).
<
=
<
= Tabmuma 31 — Omucanune ynkiuu SysSockBind
2 O6sacTh Nwms Tun KommenTapuit
S Return SysSockBind RTS IEC RESULT | Konm  ommbOku  cucremMbl  Runtime  (cMm.
VAR GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)
=
5 JIucr
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Input

hSocket RTS IEC HANDLE | VYka3arens (ZeCKpUIITOP) COKETa

pSockAddr POINTER TO | YkazaTenb K JOKATBHOMY aJ[pecy ¢ HacTpOWKaMu
SOCKADDRESS (SOCKADDRESS)

diSockAddrSize | DINT Jmuna ctpykrypsl SOCKADDRESS

Janee 3anyckaem MpOCIYIIUBAHUE COKETA JJIA ONPEIEICHHS IMOMNBITKH MOIKIIOYECHUS K
cepBepy ¢ nomombio pyakiuu SysSockListen (Tabnuma 32).

Tabmuma 32 — Onucanne ynkuu SysSockListen

O6sacTh Nwms Tun KommenTapuit
Return SysSockListen RTS IEC RESULT | Kox ommbku cucrembl Runtime (cm.
VAR _GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)
Input hSocket RTS IEC HANDLE | Yka3arensb (ZeCKpUIITOp) COKETa
diMaxConnections | DINT MakcuManbHOEe — paspelieHHOE — KOJIHUYEeCTBO
MOAKJIFOYEHHI

[Ipumep ucnonszoBanus pyHkuu SysSockListen:

F Result :=

SysSockListen (Global.hServSoc,

maxConn) ;

FHC IEpEMECHHAA maxConn IEJIOYUCICHHOIO TUIIA YKa3bIBaA€T MaKCUMAJIbHOC KOJIMYECTBO
KITUEHTOB B OYCPE/IH.
[Tocnme »TOTO TpPHHUMAeM CIEAYIOIee BXOJIIEe COCTUHEHHE OT KIMEHTa (YHKIUEH
SysSockAccept (tabmuma 33).

Ta6muma 33 — Onucanune pyakiun SysSockAccept

O6sacTh Nwms Tun KommenTapuit
Return SysSockAccept RTS TEC HANDLE | Ykazatens (neckpuntop) cokera Knmenra
Input hSocket RTS TEC HANDLE | Ykazartens (neckpuntop) cokera Ceppepa
pSockAddr POINTER TO | Vkazatenp Ha cTpykrypy SOCKADDRESS
SOCKADDRESS Knuenra
pdiSockAddrSize | POINTER TO DINT | Vkazatenb JUTAHBI CTPYKTYpPBI
SOCKADDRESS
pResult POINTER TO | YkazaTenb Ha KOI OIIMOKH CHCTeMbI Runtime
RTS IEC RESULT | (cm. VAR GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)

[Tpumep ucnonp3oBanus Gyakmuu SysSockAccept:

) g Global.hCliSoc 1= SysSockAccept (Global .hServSoc,

E Z ADR (SocAddrClient), SIZEOF (SOCKADDRESS), ADR(F Result));

] o Kakx tonmpko d¢ynknuenr SysSockAccept MNpUHATO TMOJKIIOYEHHWE OT KIWEHTa, B

-l 3aBUCUMOCTH OT HEOOXOJMMOW HaM JIOTMKHM HauyWHaeM OOMEH JAaHHBIMU MEXIY KIMEHTOM H
cepBepoM. B Hamiem ciydae mepemaeM NMPUBETCTBEHHOE COOOIICHHE OT cepBepa C MOMOIIBIO

s ¢byukuun SysSockSend (tabnuna 34).

<

=

=

8 Ta6muma 34 — Onmcanue pynkiun SysSockSend

= S

S O6sacTh Nwms Tun KommenTtapuii
Return SysSockSend __XINT KomuvectBo mepenanHbix OaiitoB. 0 mpum

Heyaue.

=

S
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Input

hSocket RTS IEC HANDLE | Vkazatens (neckpuntop) cokera Kimenra
pbyBuffer POINTER TO | Ykazatens k Oydepy comeprkaiiero coooieHne
BYTE JUIs1 KIIMEHTA
diBufferSize ~ XINT JnnHa MaHHBIX I TIepenayu
diFlags DINT Omnpenensier crocod BbI30Ba (DYHKIIMK; 3aBHCUT
or omuuid cokera. bonee moapoOHO MOXHO
MOCMOTPETh B TJIO0QIBHBIX  MEPEMEHHBIX
oubmmoreku B kareropuu TCP flags.
pResult POINTER TO | YkazaTenb Ha KOI OIIMOKM CHCTeMbl Runtime
RTS IEC RESULT | (ev. VAR GLOBAL CONSTANT, Errors
oubnmmoreku CmpErrors)

[Ipumep ucnosib30BaHusA:

NumBytesTx := SysSockSend (Global.hCliSoc,
LEN (ServMessages)+1, 0, ADR(F Result));

ADR (ServMessages) ,

Ba:xkno!!! O0paTuTe BHMMaHHe, YTO JJMHA COOOIIEHUS 0OJIbIIIE CAMOIr0 COOOIIEHUSs

Ha 1 0aiiT, 1 MOCHIIKHA HOJIb TEPMHHATOPA.

Jlanee B HamieM citydae npuHuMaeM jaanabie Gyaknueit SysSockRecv (tabmuma 35).

Tabmmma 35 — Onucanne ynkiuu SysSockRecv

O6sacTh Nwms Tun KommenTapuit
Return SysSockRecv _ XINT KonuuectBo npuHATHIX 0aiiToB. 0 py HEeyaaue.
Input hSocket RTS IEC HANDLE | Vkasarens (neckpuntop) cokera Kinenra
pbyBuffer POINTER TO | Vkazatenp kK  Oydepy  NpHHHUMAIOIIEMY
BYTE COOOIIIEHHSI OT KIIMEHTA
diBufferSize _ XINT MaxkcumanbHas JIMHA TPUHUMAEMbIX TAHHBIX
diFlags DINT Omnpenensier cocod BbI30Ba (DYHKIIMK; 3aBHCUT
or omuuid cokera. bonee moapoOHO MOXHO
MMOCMOTPETh B  IJIOOAJBHBIX  MEPEMEHHBIX
oubmmorexu B kareropuu TCP flags
pResult POINTER TO | YkazaTenb Ha KOI OMIMOKM CHCTeMbl Runtime
RTS IEC RESULT | (cv. VAR GLOBAL CONSTANT, Errors
oubnmmoreku CmpErrors)

[Ipumep ucnosib30BaHusA:

NumBytesRx:= SysSockRecv (Global.hCliSoc,
ADR(F Result));

ADR (CliMessages), 255, 0,

o
A=
B
E_ = B nannom mpumepe MakcuMainbHas JUIMHA NMPUHUMAEMbIX JaHHBIX, paBHa 255 6ailT, 4TO
é r_%’ COOTBETCTBYET MakcuMaabHOM aiuHe cTpoku STRING(255).
] &
Janee ecnu HEOOXOAUMO OTKJIFOUYMTH H/WIIK 3aKPBITh COKET KIMEHTa/cepBepa He00X0AUMO
. BOCIONb30BaThest pyHKImsaMu SysSockShutdown (Tabnuma 36) u SysSockClose (tabmmuia 37).
=
<
=
= Tabmuma 36 — Onucanune pyakiuu SysSockShutdown
E( O6nacte | Uwms Tun KommenTapuii
= Return SysSockShutdown | RTS IEC RESULT | Vkasarenb Ha koj ommOku cucTteMbl Runtime
(emv. VAR GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)
=
3
=i JIucr
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Input hSocket RTS IEC_HANDLE | Vkazatenb (ZeCKpUITOpP) COKETa KOTOPBIH

HE00XO0AUMO OTKIIIOUUTH
diHow DINT VYka3bplBaeT, Kakude OIepaiuu OOoJbIle HE
paspemieHbl.  bormee  moapoOHO  MOXHO
MOCMOTPETh B TJIOOAJBHBIX  MEPEMEHHBIX
o6ubmmoreku B kareropuu shutdown flags
Tabmuma 37 — Onucanne ynkuu SysSockClose

O6sacTh Nwms Tun KommenTapuit

Return SysSockClose RTS IEC RESULT | VYka3arenp Ha KOXI OIMIMOKM CHUCTeMbI Runtime
(cmv. VAR GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)

Input hSocket RTS IEC_HANDLE | Vkazatenb (ZECKpHITOpP) COKETa KOTOPBIH

HEOO0XOAMMO 3aKPBITh

[Ipumep ucnospb3oBanus (OTKIIOYEHUE U 3aKPBITHE COKETA CEpBEpa):

SysSockShutdown (Global.hServSoc,

SysSockClose (Global.hServSoc) ;

SOCKET SD_BOTH) ;

PaccmoTpuM Tenepp npuMep HamucaHus KOJa CEpBepa, KOTOPBIA IMOCIE MOAKIOYEHHS
KJIMEHTA OTChUIAET eMy nmpuBeTcTBeHHOE coobmenue «Hello From Server!!!», nanee npunumaer
COOOIIeHNE OT KIMEHTA, Pa3phIBACT COSANHEHHE U CHOBA JKJET MOIKIIOUYEeHUE KIIMEHTA.

Jlyig Havana HanuieM IpocTeiyto GyHKIHo 00pabOTKU OMUOO0K:

FUNCTION ErrPerf : STRING

VAR _

VAR

INPUT
Str:

STRING

’

F Result: RTS IEC RESULT;
END VAR

END VAR

IF F Result <>

ELSE

ErrPerf :=

ErrPerf

END IF

CmpErrors.Errors.ERR OK THEN
TO_ STRING (F Result));

Concat (Str,

’Ok’;

@yHKIMSA 3alIpallliBacT Ha3BAHUE KOMAH/bl U PE3YJIbTAT €€ BBITOIHEHU. Eciau pe3ynprar
BBINIOJIHEHUS] yCHEIIHbI Bo3Bpamaer cTpoky «Ok». [lpum omubke BO3BpalaeT Ha3BaHHE

& é KOMaHAbl W KoJ omuOku. Jlydme Bcero BuUMCIATH emie Tekymee Bpemsi (3.4 Pabora ¢
=l ¢byukuusmu Bpemenu koutposuiepa KAIIII-82-168) u 3anuceiBaTh pe3yabTaT ¢ METKOM BpeMEHU
1 . "
= E B Jior — ¢aiin Ha SD — kapty xkoHTposuiepa (3.5 Pabora ¢ SD kaptoit kortposuiepa KAIIII-82-
] o)
o = 168). }
B rio6anbHBIX mepeMEHHBIX COXpaHsSeMOl 00JacTH MaMATH IOMELIaeM IepeMEHHbIE

yKazarenu (JIeCKPUITOPhl) COKETOB KIMEHTA U CEpBepa, a TaK K€ TEeKyIIMii mar aaropurMa. [lpu
< o o
= TaKOM IIOJIXOJIE€ B MPOIIECCE U3MEHEHUs AITOPUTMOB € MOCIEAYIOUIeH 3arpy3Koil B KOHTpOJUIEp
=
= 9TH MEpEMEHHBIE HE OYAYT TEPATHCS.
=
é VAR GLOBAL RETAIN

hServSoc, hCliSoc: RTS IEC HANDLE;
Step:INT;

=
3
=i JIucr
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END VAR

OCHOBHOM IIUKJI IPOTPaMMBI:

PROGRAM PLC PRG
VAR
SocAddrServer, SocAddrClient: SOCKADDRESS;
SocAddrSize: DINT;
Port: WORD:= 1315;
maxConn: UINT:=10;
F_Result: RTS IEC RESULT := CmpErrors.Errors.ERR FAILED;
Err: STRING:='0Ok’';
ServMessages: STRING:='Hello From Server!!!SRSN';
RxData: ARRAY [0..254] OF BYTE;
CliMessages: STRING (255);
pStr:POINTER TO STRING;
NumBytesTx, NumBytesRx: DINT;
ResServ: BOOL:=FALSE;
i: UINT;
END VAR

CASE Global.Step OF
0:

Global.hServSoc:= SysSockCreate (SOCKET AF INET, SOCKET STREAM,

SOCKET IPPROTO TCP, ADR(F Result));

Err:= ErrPerf ('SysSockCreate Err: ',F Result); // o6paborka

ommbOoOK

IF F Result = CmpErrors.Errors.ERR OK THEN
SocAddrServer.sin family:= SOCKET AF INET;
SocAddrServer.sin port:= SysSockHtons (Port) ;
SocAddrServer.sin addr.ulAddr:= SOCKET INADDR ANY;
F Result:=SysSockBind(Global.hServSoc,
ADR (SocAddrServer), SIZEOF (SOCKADDRESS))

Err:= ErrPerf('SysSockBind Err: ',F Result); // obpaborka

oMb oK
IF F Result = CmpErrors.Errors.ERR OK THEN
F Result:= SysSockListen(Global.hServSoc, maxConn) ;
Err:= ErrPerf('SysSockListen Err: ', F Result);
obpaboTka omMbOK
IF F Result = CmpErrors.Errors.ERR OK THEN
Global.Step:= 1;
END IF
END IF
ELSE
Global.Step:= 5;
END IF

Global.hCliSoc:=
ADR (SocAddrClient), SIZEOF (SOCKADDRESS), ADR(F_Result));

Err:= ErrPerf ('SysSockAccept Err: ',F Result); // o6paborka

omrb oK
IF Global.hCliSoc <> RTS INVALID HANDLE AND F Result
CmpErrors.Errors.ERR _OK THEN
Global.Step := 2;
ELSE

SysSockAccept (Global .hServSoc,

//
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Global.Step := 4;
END IF
2:
NumBytesTx := SysSockSend(Global.hCliSoc, ADR(ServMessages),
LEN (ServMessages)+1, 0, ADR(F Result));
Err := ErrPerf ('SysSockSend Err: ',6F Result); // obpaborka
ommbOoOK
IF NumBytesTx <> 0 AND F Result = CmpErrors.Errors.ERR OK
THEN
Global.Step := 3;
ELSE
Global.Step := 4;
END IF
3:
FOR i:=0 TO 254 DO
RxData[i]:=0;
END_FOR
NumBytesRx:= SysSockRecv (Global.hCliSoc, ADR(RxData), 255, O,
ADR(F Result));
Err:= ErrPerf ('SysSockRecv Err: ',F Result); // ob6paborka
ommbOoK
pStr := ADR(RxData);
CliMessages := pStr”;
Global.Step := 4;
4:
SysSockShutdown (Global.hCliSoc, SOCKET SD BOTH); // BHKIOUAEM
B OC cokeT, npueM M Hepenavy
SysSockClose (Global.hCliSoc); // 3akpuBaeM COKET
IF ResServ THEN
Global.Step := 5;
ResServ:= false;
ELSE
Global.Step := 1;
END IF
5:
SysSockShutdown (Global.hServSoc, SOCKET SD BOTH); // BHKJIOYaeM
B OC cokeT, npueM M Hepenavdy
SysSockClose (Global.hServSoc); // 3akphBaeM COKeT
Global.Step := 0;
A E
g1= ELSE
; % Global.Step := 0; // ecmm mar Global.Step npuHAN OmMOOUHOE
=] 3HaueHMe, OOHyJIgeM eTo M mnepexommMm k mary 0
=1 = END CASE
5 B nmpuBenennom mpumepe BeCch IIMKJ MPOrpaMMbl Pa30UT Ha miecTh maroB. Ha HymeBom
= mare (Global.Step=0) cO3MaeTCs U HACTPAUBACTCS COKET CEpPBEpa, a TAK K€ BKIIOUYACTCS
:. MPOCIIYIIMBAHNE BXOISIINX COSAMHEHUN. DTOT IIar BBITIOJHSIETCS TOJIBKO 1 pa3 mpu BKIIOUCHUH
a WIK MpHU TOJIyYeHUU KoMmaHnbl cOpoca cepBepa (ResServ = TRUE). lllaru ¢ mepsoro mno
= YETBEPTHIM SIBIAIOTCA OCHOBHBIM 1MKJIOM. Ha mnepBoM 1iare mNpUHUMAETCS BXOJSIIEE
COCIMHEHHUE, Ha BTOPOM IIIare OTCHUIACTCS NMPUBETCTBEHHOE COOOINECHHE KIMEHTY, HAa TPEThEeM
3
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mare MPUHUMACTCS OT HEro BXOJAIIee COOONICHHWE HW HAKOHEIN, Ha YEeTBEPTOM IIare
BBIKJTFOUACTCS M 3aKPBIBAETCS COKET KIIMEeHTa. [laee MUK HauWHAETCs 3aHOBO C MEPBOTO IIara,
MIpU YCJIIOBUH, OTCYTCTBHS KOMaHIbI Ha cOpoc cepBepa. Ecnu Obuta koManma Ha cOpoc cepBepa,
BBIMNOJIHSETCA IIar MSATBIA, B KOTOPOM 3aKPBIBAETCS COKET CepBEpa M Jajee Mporpamma
BBITIOJTHSICTCS C HYJIEBOTO TIIara.

Ba:xno!!! Ilpuemunliii 0ydep (RxData) npeacrapjsieT u3 cedsi MacCuB 0aiiTOB (ARRAY
[0..254] OF BYTE). Ilepen mpueMoM JaHHBIX MACCUB OOHYJsieTCs, MOCJe 4Yero Mo
yKa3aTejqr JaHHbIe MEePeHOCATCH B CTPOKY (CliMessages). Pasmep Oydepa u pazmep
CTPOKH COBIIA/IAIOT.

OOpaTuTe BHHMaHHE, YTO B KOHIIE IPHUBETCTBEHHOTO COOOIIEHMSI CepBepa CoJep:Karcs
CUMBOJIBI TlepeBoJa CTpokKH (SR) U Bo3Bpara KapeTku (SN), st Oosee HarjiasiAHOrO
oToOpakeHus 0OMEHA B TUAJIOTOBOM OKHE KJIMEHTA.

B kadecTBe KimeHTa Ui MPUMEpPA, MOXKHO HCIIOJIB30BaTh MPOrpaMMHOE oOecreueHue
SocketTest (pucynox 115).

e SocketTest v 3.0.0 - o IEN

e Server  * Udp ® About

Connect To
IP Address [127.0.01 ]
Port [21 | port | Connect \ [-] Secure

SocketTestv 3.0

Connected To < NONE >
Conversation with host

Send Save

Message |
. 9 Clear

Pucynok 115 — O6mwuii Bun I10 SocketTest, Bkinanka «Knuent»

Jlyist ero MCIoJib30BaHWs B Ka4eCTBE KJIMEHTA JOCTaTOYHO yka3arh B moJie I[P Address

Jlucr

E Bmecto 127.0.0.1 agpec cepepa (B Hamem ciydae 192.168.20.222), a B mose Port — mopt
E : cepepa (B HameMm ciaydae 1315). [locne storo HeobxoauMo HaxaTh KHONKY «Connect»
E (ITopkmrounts) (pucynok 116).
-k
ml=
g
=4
=
=]
5
=
=
=
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® Client ‘ ® Server

Connect To

IP Address 192.168.20.222

Port 1315

Connected To < 192.168.20.222 [192.168.20.222] >
Conversation with host

_ o

SocketTest v 3.0.0

® About

Port ‘ Disconnect | [] Secure e

SocketTestv 3.0

Hello From Server!!!

Send

Message |

Save ‘

| ﬂ Clear ‘

Pucynoxk 116 — O6mmuit Bug I1O SocketTest mocne moaxiroueHus kK cepBepy

Oo6parure BHumanue B mosie Connected To (Iloaxmroueno k), mosiBwics I[P — ampec

cepBepa. B nmuanorosoe okao Conversation with host (uasior ¢ cepepomM) mpumuio cooodieHne
ot cepepa «Hello From Server!!!». Jlns nepenaun cooOmieHus cepBepy HEOOXOqUMO HaOpaTh
ero B mosie Message (Coobmienne) u HaxaTh KHOTIKY «Send» (OtmpaButs). [locie atoro cepsep
Pa3opBET COSNMHEHHE COTJIACHO AJITOPUTMY.

E
21=
=l
15
|5
o] P
g
=
=
=
5
=
=
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3.7.1 Paoora Kiaunenrta

PaboTa kiMeHTa HECKOJBPKO OTIMYAeTCs OT paboThl cepBepa. Tak ke Kak M B ciydae
cepBepa, KIMEHTY Heo0XoauMo co3nath cokeT komanmon SysSockCreate. Jlamee ykazaTh
napamMeTphl cepBepa, K KOTOPOMYy HeoOxXoaumo moakitountbes. s onpenenenus IP — anpec
cepepa B popmare UDINT crpykrypst SOCKADDRESS, moxxHO Bocnosib30BaThCsi GyHKITUEH
SysSockInetAddr (tabmmma 38).

Ta6muma 38 — Onucanne ynkiuu SysSockInetAddr

O6sacTh Nwms Tun KommenTapuit
Return SysSockInetAddr | RTS IEC RESULT | Ykazatens Ha KoJ OIIMOKM crcTeMbl Runtime
(cemv. VAR GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)
Input szIPAddress REFERENCE TO | IP — agpec B ¢dopmare STRING, xkotopsrii
STRING TpeOyercs mpeodpa3oBaTh
pInAddr POINTER TO | Ykazatenp k mepemenHod tuma UDINT
UDINT (npeobpazoBannbiit [P — anpec st cTpyKTypHI
SOCKADDRESS)

[Ipumep ucnosib30BaHusA:

F Result:= SysSockInetAddr (strIPadrServ,
ADR (SocAddrServer.sin addr.ulAddr));

Jlanee HEOOXOIMMO COCTMHUTHCS C cepBepoM ¢ nomoibio pyHkimu SysSockConnect

(Tabmuma 39).
Ta6muma 39 — Onucanune pyakiuu SysSockConnect
O6sacTh Nwms Tun KommenTapuit
Return SysSockConnect | RTS IEC RESULT | Ykazatens Ha KoJ OIIMOKU crcTeMbl Runtime
(cmv. VAR GLOBAL CONSTANT, Errors
oubmmoreku CmpErrors)
Input hSocket RTS IEC_HANDLE | Vkazatenb (IeCKpHUITOp) Ha COKET CO3JaHHBIH
Ha CTOPOHE KIIMEHTa
pSockAddr POINTER TO | Vkazatens k crpykrype SOCKADDRESS ¢
SOCKADDRESS HacTpOUKaMH cepBepa
diSockAddrSize | DINT Pasmep crpykrypst SOCKADDRESS cepsepa

[Ipumep ucnosib30BaHusA:

F Result:= SysSockConnect (Global.hCliSoc, ADR(SocAddrServer),

SIZEQOF (SocAddrServer)) ;

O6MeH nHpopmalre Mexay KIMEHTOM U CEpBEPOM OCYILECTBIISETCS TaK )K€, KaK U B
cirydae ceppepa, ¢ momotbio pyakuuii SysSockRecv n SysSockSend.

OTKJII0YEHHE U 3aKpbITHE COKETa KIMEHTa OCYILECTBIISECTCS aHAJIOTUYHO CEpPBEPY, C
nomotbio pyakuuit SysSockShutdown u SysSockClose.

Hanumewm npocreiimii ko1 kiaueHTta. i npocToThl MOHUMaHUs oboiaemcs 6e3
¢GyHKIMY poBepKu omnOoK. KinueHT OyneT noakiodarbes K cepBepy, IPUHUMATL OT HEro
JaHHbIE U BBIJIaBaTh OTBETHOE COOOIIEHHE coepkalee cTpoky «lIpuHsaToe coodiieHne ot
cepBepa: » U IPUHATHIE JaHHbIE. B citydae pa3pbiBa coelMHEHUs KIIMEHT OyJeT 3aKphIBaTh
COKET, cO3/[aBaTh €ro 3aHOBO U MbITATHCS MOJKIIOYATCS K CEPBEPY.
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AHaJIOTrMYHO cepBepy EepeMEHHbIE 1ecKpunTop cokera (hCliSoc) u war (Step)
MTOMECTHM B CITUCOK TJIOOATBHBIX TIEPEMEHHBIX COXPAHIEMOM 00J1aCTH aMSTH:

VAR GLOBAL RETAIN
hCliSoc: RTS IEC HANDLE;
Step:INT;

END VAR

OCHOBHOI [IUKJI KJIIMEHTA:

PROGRAM PLC PRG
VAR
SocAddrServer: SOCKADDRESS;
Port: WORD:= 1315;
strIPadrServ: STRING:="'192.168.20.130";

F_Result: RTS IEC RESULT := CmpErrors.Errors.ERR FAILED;

CliMessages: STRING;
RxData: ARRAY [0..254] OF BYTE;
ServMessages: STRING (255);
pStr:POINTER TO STRING;
NumBytesTx, NumBytesRx: DINT;
i: UINT;

END VAR

CASE Global.Step OF

0:

Global.hCliSoc:= SysSockCreate (SOCKET AF INET, SOCKET STREAM,

SOCKET IPPROTO TCP, ADR(F Result));
SocAddrServer.sin family:= SOCKET AF INET;
SocAddrServer.sin port:= SysSockHtons (Port) ;

F Result:= SysSockInetAddr (strIPadrServ,

ADR (SocAddrServer.sin addr.ulAddr));

F Result:= SysSockConnect (Global.hCliSoc, ADR(SocAddrServer),

SIZEQOF (SocAddrServer)) ;
Global.Step := 1;

FOR 1:=0 TO 254 DO
RxData[i]:=0;
END FOR

Numgytest:z SysSockRecv (Global.hCliSoc, ADR(RxData), 255, 0,

ADR(F Result));
pStr := ADR(RxData);
ServMessages := pStr”;

IF NumBytesRx <> 0 AND F Result = CmpErrors.Errors.ERR OK THEN

Global.Step := 2;
ELSE

Global.Step
END IF

3;

CliMessages:=  CONCAT ('lpuHusaToe coobueHMre  OT cepeepa: ',

ServMessages) ;

NumBytesTx:= SysSockSend (Global.hCliSoc, ADR (CliMessages),

Jlucr
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LEN(CliMessages)+1, 0, ADR(F Result));
Global.Step := 1;

3:
SysSockShutdown (Global.hCliSoc, SOCKET SD BOTH); // BHkJOYaeMm
B OC cokeT, OpMEM U Hepemauvy
SysSockClose (Global.hCliSoc); // 3axkphHBaeM COKET
Global.Step := 0;

ELSE
Global.Step := 0; // ecmu mar Global.Step npmHAT OomMBOUYHOE
3HaueHMe, OOHYyJIsgeM eTo M mnepexommMm k mary 0

END CASE

B paccMoTpeHHOM mnpuMepe Halle HOMEp OJUH IIPOBEPSETCS KOJWYECTBO MPHHSATBIX
JAHHBIX M YCIIEHIHOCTb BBINOJIHEHUS (PyHKIMU NpueMa. B ciydae ycrnexa jajnee BBINOIHIETCS
BTOPOM IIar, MHAa4Ye NEPEXOAUM K IIary HOMep 3, IZie COKET BBIKJIOYAETCS M 3aKphIBACTCS, a
3aTeM co3jaerca HOBBIM. Bo BTopoM 1miare oOpabaTbiBaeTcsi NPUHATOE COOOLICHHE,
OTIIPaBIIAETCS OTBETHAS MOCHUIKA. [locie 3TOro KIMEHT CHOBAa 0KHMJAET JaHHBIE OT CEpBEpa.

B xadectBe cepBepa uIs TpuUMEpa, MOXHO TaK >K€ HCIIOIb30BaTh IPOrPaMMHOE

obecnieuenue SocketTest (pucynok 117).

e SocketTest v 3.0.0 - o IEl

e Client ®Server | eUdp e About

Listen On
IP Address [0.0.0.0 |
Port[1315 ] Pot | statListening |

SocketTestv 3.0

Connected Client : < NONE >
Conversation with Client

Send Save

Message Cloar
= |

Pucynoxk 117 — O6mmuii Bua 11O SocketTest, Bknaaka «Cepep»

Ha mannoii BKi1aike HEOOXOAMMO yKa3aTh MOPT COKeTa (B HAIIEM Clydae

1315) u Haxkathb

kHOTKY «Start Listening» (Hauate npocnymmBanue). [Tocie 3amycka cepBepa v OAKITIOYCHHUS K
HEMY KJIMEHTa B JUAJIOTOBOM OKHE MOSIBSTCS COOTBETCTBYIOLIUE CO00IIEeHUs (pUcyHOK 118).

M3m.

Kom.yu.| JTucr |Ne nok. |TToanucs| data
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e SocketTest v 3.0.0 - o IEH

e Client | ®Server | eUdp | ®About

Listen On
IP Address 0.0.0.0
Port 1315 Pot | StopListening |

SocketTestv 3.0

Connected Client: < 192.168.20.222 [192.168.20.222] >
Conversation with Client

§> Server Started on Port: 1315
R A —
1> New Client: 192.168.20.222

Send Save ‘
Message [ | send Disconnect j
3 e Clear

Pucynoxk 118 — O6mmit Bug I10 SocketTest, Bknaaka «CepBep» mocie moaKII0YCHIS KIINEHTa

Tak e mocine MOAKIIOUEHUs KIHEeHTa pa30nokupyercs MeHio «Send» (OtmpaBka
cooOmienuit). [ns mepenaum cooOmieHuss KIUEHTY HeoOxoaumo HaOpaTh ero B moJsie Message
(Coobmienne) u Haxath KHONKY «Send» (OtmpaButh). [locme 3TOTO KIMEHT, COTJIACHO
aNropuTMy, 00paboTaeT MOIyYeHHOE COOOIIEHHE W TMPUIIIET OTBET COACPIKAIIUN CTPOKY
«IIpunsToe cooOiIeHne OT CepBepa: » U MPUHSITHIC JaHHBIE (pUCYHOK 119).

e SocketTest v 3.0.0 - o IEl

e Client | ®Server | eUdp = e About

Listen On
IP Address 0.0.0.0
Port 1315 Port Stop Listening ‘

SocketTestv 3.0

Connected Client: < 192.168.20.222 [192.168.20.222] >
Conversation with Client
> Server Started on Port: 1315

> New Client: 192.168.20.222
S: QWERTY
lipunaToe coobueHue ot cepsepa: QWERTY

0 Send Savi
g § Message{ \rsend Disconnect | gae:r |
S E —
2B
il Pucynoxk 118 — O6mmii Bua I1O SocketTest, Bknaaka «CepBep» mocie OTIPaBKU COOOIICHUS
«QWERTY» knuenty
5
=
=
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4 Texuuueckoe 00CTy:KMBAHUE
4.1 O0mue ykazanus

B nemsix oGecrneueHuss mpaBuibHON W 0€30MacHOM AKCIUTyaTallMd OOCITY>KHUBAIOIUN
IepcoHan JOJDKEH MPOWTH MPOU3BOJACTBEHHOE oOyueHue Ha pabodyem Mmecre. B mporecce
0Oy4YeHHs] TIEpPCOHANl JIOJDKEH OBITh O3HAaKOMJIEH B oObeMe, HEOOXOIUMOM i JaHHOU
JOJIKHOCTH, C Ha3HAUYE€HUEM, TEXHUYECKHUMHU JIaHHBIMH, pab0TOM U yCTPOICTBOM KOHTPOJLIEPA, C
MOPSIIKOM TOATOTOBKM M BKJIIOUEHHUS KOHTpoJulepa B paboTy M JPYrUMU TpeOOBaHUSIMHU
JAHHOTO PYKOBOJICTBA.

4.2 Mepbl 0e301aCHOCTH

[To crnocoOy 3amuThl OT MOpPa)XEHHs IEKTPUUYECKUM TOKoM B coorBeTcTBHM ¢ ['OCT
12.2.007.0 koHTpoJIIEpHl C HOMHHAIBHBIM HAamNpsKEHWEeM NuTaHus 24 B MOCTOSIHHOTO TOKa
oTHOcsTCs K Kiaccy [1I1.

[Ipu skcrutyatanuy, TEXHMYECKOM OOCITY)KMBaHHM W TOBEpKE HEOOXOIUMO cOONI0AATh
tpedoBanus ['OCT 12.3.019-80, «IIpaBun sKkcITyataniuy 3JEKTPOYCTAHOBOK MOTpPEOUTENEH» U
«[IpaBui oxpaHsl Tpyza Npu HKCIUTyaTallMK JIEKTPOYCTaHOBOK IOTPEOUTENEID.

JIroOble MOKITIOYEHHSI K KOHTPOJUIEPY U pabOThl IO €ro TEXHUYECKOMY OOCITYKHUBaHUIO
MPOM3BOJATCA TOJIbKO IPU OTKIIOUEHHOM NIMTAHUM KOHTPOJUIEpa M MOJKIIOYEHHBIX K
KOHTPOJIJIEPY YCTPOMCTB.

He nomyckaetcst paboTa KOHTpOJIIIEpA ¢ OTKPHITON KPBIIIKOM.

[TopxitoueHne M TEXHUYECKOE OOCIY)KHBAHME KOHTPOJUIEpA JOJDKHBI MPOU3BOAUTHCA
TOJIBKO KBAJIU(DPUIMPOBAHHBIMU CHELMATUCTAMM, W3YYMBIIMMU HACTOAIIEE PYKOBOJCTBO IIO
AKCIUTyaTaluu.

[Ipu oOHapy)keHHH HEUcCHpaBHOCTEH, HEOOXOJUMO OTKIKYHUTh KOHTPOJUIEp OT
AIIEKTPUYECKOM CETH U MPOU3BECTU 3aMeHy Mpuodopa.

3anperiaercs 3KCIIyaTUPOBAHUE KOHTPOJUIEpa C UMEIOIIMMHUCS HEUCTIPABHOCTAMHU.

4.3 Ilopsiaok TeXHNYECKOT0 00CTY:KUBAHUA U3AeTUS

s oOecnieyeHuss HOpMalbHOW pabOThl KOHTPOJUIEpA PEKOMEHIYETCS BBINOIHATH B
YCTaHOBJIEHHBIE CPOKH, CIEIYIOIINE MEPOIIPUATHS:

B [IEPUO/] HAJTAAKU

[IpoBepsaATh NPaBHWIBHOCTh (PYHKIHOHUPOBAHUS KOHTPOJUIEPOB B COCTAaBE CpPENCTB
yOpaBlI€HUS 1O TOKa3aHUSM KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, (UKCHUPYIOLIUX

MIPOTEKAHUE PETYIUPYEMBIX TEXHOJIOTMUECKUX MPOLECCOB, WK ¢ nomoribio SCADA cucrem.
EXEMECAYHO

Jlucr

m
g E — OYHIIaTh KOPHYC M KJIEMMHbIE KOJOJIKHA HpuOOpa OT MbUIM, I'PA3M U MOCTOPOHHUX
nE MPEIMETOB;
3 ‘::a. — IIPOBEPSTH KAYECTBO KpeIuieHus: KoHTpoJsuiepa Ha DIN-peiike;
o — IIPOBEPSTH KAYECTBO MOKJIFOUECHHS BHELITHUX CBSI3EH.

OOHapyxeHHBIE TIPU OCMOTPE HEJOCTATKH CIIeIyeT HEMEIJICHHO YCTPAHHTb.

5 B I[IEPUO/] KAIIUTAJIBHOT'O PEMOHTA OBOPYZIOBAHU A U ITOCJIE PEMOHTA
& KOHTPOJUJIEPA
:. [Tpon3BoANUTE POBEPKY TEXHUIECKOTO COCTOSIHUS M H3MEPEHHS MTapaMeTpOB KOHTPOJLIepa
é B Ta0OPATOPHBIX YCIOBHUSX.
=
=
i 73619730.425200.005 PO monudukarus 4
é W3m. | Kon.yu.| JIuct |Ne nok. |IToanucs| darta

dopmaTtA4

123




CormacoBanoCoriacoB

4.4 KoncepBanus

Ilepen ynakoBbIBaHMEM KOHTPOJUIED JOJDKEH IPOWTH KOHCEPBALMIO  COTJIACHO
tpedoBanusam ['OCT 9.014-78.

Konceparuto npoBoauTh 1o Bapuanty 3auiuTsl B3-10. Bapuant BHyTpeHHEH ynakoBKH -
BY-5.

Cpoxk 3ammThl 6€3 MepeKOHCEePBALIUK — OJIUH TO/I.

5 XpaHnenue

VYcioBust XxpaHeHUs: KOHTpoJLIepa MpuBeAeHbl B Tabnuie 2. (myHKT 1.2.1)
Cpok XpaHEeHHUsI B YIIAKOBKE U3rOTOBUTENS - | TOI.

6 TpancnoprTupoBanme

VYcioBus TpaHCTIOPTUPOBAHUS KOHTPOJUIEpa MPUBEACHBI B TabauIe 2.

Kontpomiep, ymakoBaHHbI B TpPAHCIOPTHYIO Tapy, MOXKET TPAaHCIOPTUPOBATHCS
KEJIE3HOIOPOKHBIM TPAHCTIOPTOM 0O€3 OTpaHWYCHHUSI CKOPOCTH M PACCTOSHHS, aBTOMOOUIHLHBIM
TpaHCIOpTOM Ha pacctosiHuM He 6osee: 4000 km mo mocce; 1000 kM MO TPYHTOBBIM J0pOram;
300 kM 10 6€370POKBIO.

[Ipy TpaHcopTUpOBaHMM BO3AYIIHBIM TPAHCHOPTOM TIpPy3 JOJKEH OBITh TMOMELIEH B
r€PMETU3UPOBAHHBIN OTCEeK. KOHTpoOsuIephl, ylmakoBaHHBbIE B TPAHCHOPTHYIO Tapy, AOJIKHBI
XPaHUTHECA B OTAILIMBAEMOM HJIM HECOTAIIJIMBACMOM ITOMCIHICHUU.

7 YTuanszauus

ITocne BBIBOJIa M3 OKCILTyaTalluh W JCMOHTAaXa, U3ACITUC IMOAJICKUT JIMKBUAAIIUA (B TOM
yyclie yTWIM3allMM M 3aXOpOoHEHHI0) B YycraHoBieHHOM mnopsake ['OCT P 52108-2003
«Pecypcocbepexenue. OOpamienue ¢ oTxoaamMmu. OCHOBHBIC TTOJIOKEHUS.

OO6pazyromuecs: Tpyu JIMKBUJAIIANA U3ACIHS OTXOJbI COOTBETCTBYIOT 5 KJIacCy OTacCHOCTH.
Oco0bIx TpeOoBaHMIA K OOpaIIeHHIO ¢ 00Pa30BABIIMMHUCS OTXOJaMHU HE MPEIbIBISACTCS.
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8 I'apaHTHiiHBIE 00513aTEJIBCTBA

000 «ACY IIPO» (nanee o tekcty - M3rotoBuresns) rapaHTupyeT paboToCOCOOHOCTh
KOHTpOJuIepa U ero kKauecTBo (coorBercTtBue TpeboBanusM TY 42 5200-005-73619730-2015)
IpU COOJIIOJIGHUU YCIOBUI TPAaHCHOPTHUPOBAHUS, XpaHEHMs, MOHTaXKa W OKCIUIyaTallUH,
YCTaHOBJIEHHBIX HACTOSIIIUM PYKOBOJICTBOM.

lNapanTniiHblli CpOK SKcILlyaranuu —l2 MecsleB ¢ MOMEHTa BBOJAa KOHTPOJUIEpa B
JKCIUTyaTaIuio, HO He 6osee 18 MecsAeB ¢ MOMEHTa PO IaXKH.

I"apanTHiiHBINA CPOK XpaHEHHsI KOHTpOJUIepa B yrakoBke M3rorosurensa — lron.

B pamkax Hacrosmux rapantuili M3rotoButenb 0O0sA3yeTCsl OCYIIECTBUTH PEMOHT BO
B3aMOCOTIJIACOBAaHHbIE CPOKM JIIOOOM W KaXJI0l HEUCHpaBHOCTH OO0OpyIOBaHUS, 3a
UCKJIIOYEHHEM HM)KE€YKa3aHHBIX CIIy4aeB.

N3roroButens HE HECET rapaHTUMHBIX 0053aTENIbCTB, €CIU KOHTPOJUIEP:

- UIMEET MEXaHUYECKUE TTOBPEKACHMUS,;

- XpaHWJICS WIH TPAHCIOPTUPOBAICA C HApyIIEHUWEM IpaBWI, YKa3aHHBIX B HACTOALIEM
PYKOBOJICTBE MJIM YE€TKO OrOBOPEHHBIX HHBIM o00pa3oM (B 3awitoueHHOM Jlorosope,
TEXHUYECKOH JTOKYMEHTALlUU U T.J.);

- IOBPEX/JIEH B MPOIECCE YCTAHOBKH (MOHTAXKa);

- Moau(puUMpOBaH, M3MEHEH WJIM BOCCTAHOBJIEH 0€3 MHCbMEHHOIO  COTJIacHs
W3rotoButens;

- YCTAaHOBJEH WM OKCIUIyaTUPyeTCi C HapylleHHeM TpeOOBaHUM HACTOSIIEro
PYKOBO/JICTBA;

- MOBPEXJEH, W3HOIIEH WM pa3pylleH H3-3a UCIOJIb30BAaHUSA HE IO HA3HAYCHUIO WIIU
BCJIE/ICTBHE HEOPEXKHOTO 0OpaIleHHsI BO BpEMsl SKCILTyaTalluu;

- OpU  IKCIUIyaTallud  KOHTpOJUIEpa  MCIOJIb30BAINCh  HEKAUYECTBEHHBIE  W/WIU
HECOOTBETCTBYIOIIUE PACXO/IHbIE MaTEpUAIIbI;

- yTpaueH WU IOBPEXJEH BCIEACTBUE ACUCTBUM TPEThUX JIMIl WIA B pe3yJbTaTe
HACTYIUIEHHS] OOCTOATEIbCTB HEMPEOI0IUMOM CHIIBL.

JleficTBue  TapaHTUMHBIX  00s3aTenbCcTB  M3roToBUTENS  pacmpocTpaHseTcs  Ha
HEUCIIPABHOCTH, YCTAaHOBJICHHbIE B TE€UYEHHME T'apaHTHMHOIO NEpHUOJa, €CIU YBEIOMIJIEHHE 00
3TUX HEUCHpPaBHOCTAX oTmpasieHo [lotpeburenem M3roroButenio B NUCBMEHHOM BHJIE B
TEYEHHE TPUJLATU KAJICHJAPHBIX THEH ¢ MOMEHTa OOHapy)KEHHUs IpelroJsiaraeMoro aedexra.
JlaTtoii mojiaun yBeIOMJICHHS CUMTAETCS 1aTa IOYTOBOI'O OTIIPABIICHHUSL.

JUis ocyllecTBIEHUS TapaHTUWHOTO PEMOHTAa WJIM 3aMEHbl KOHTpOJUIEpa B TEYEHHUE
YKa3aHHOTO BbIIlI€ TapaHTUIIHOTO cpoka, I[loTpeburenb, mocie MUCBMEHHOTO YBEIOMIICHHS
W3roToButrens, NOHKEH OTIPABUTh KOHTPOJUIEP C NACHOPTOM U KpaTKUM ONHCAaHHEM
HeucnpaBHoctTu B oduc UMszroroButrens B r. OpenOypr, naumbo B Apyroe, yKa3aHHOE
N3roroBurenem mMecTo.

Anpec odpuca MsroroBurens:

. E 460048, Poccuiickas @eneparnusi, OpenoOyprckas odmacts, r.OpeHOypr, np-a ABTOMaTUKH

= I 12E, OO0 «ACY ITPO»

= 5 ten/daxc: (3532) 68-90-88 106. 195, e-mail: irn@asupro.ru

62 g [To cormacoBaHMiO CTOPOH, BO3MOKEH T'ApaHTUIHBINA PEMOHT KOHTpoJUIepa Ha 00bekTe. B
aToM ciydae IloTpeOuTens HampaBisieT NHCHMEHHBIH 3ampoc M3roToBWTENI0 Ha BHI3OB
cnienuanucra. B 3ampoce noimkeH ObITh KPaTKO OMUCAH MpPEeIoiaraeMblii JeeKT KOHTpoJuiepa

g JJI BBIABJICHUSA IPUYHHBI I[e(i)eKTa " 3aKYIIK1 H€06XO}II/IMBIX 3aIacHBIX YacTel.
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HHPUJIOKEHUE b

(O6s3aTenbHOE)

Curnagsl ceeroauoanoro unaukaropa IJIK KAIIIT 82-168

Curnan Onucanne
TaTHeiit pexum padotsl, [IJIK npomen tect, u
‘ ‘ ‘ ‘ ‘ ‘ ‘ 3anmyctui cpeny ucnoinuenuss CODESYS.

3anyck cpeapl ucnoanenuss CODESYS unu cepBUCHBIM

‘ ‘ ‘ ‘ ‘ ‘ ‘pem/IM paboOThI, IPU MOAKIIOUESHUH CEPBUCHOTO MO «AT
KAIII».

Heucnpasuocts microSD kapTsl, unu nopta SDIO.

Heuncnpasrocts O3V IUIK. ITamaTs HE TpoIIIa TECT.

X x X [X]

Amnmapatssiii cooit MK ITTJIK (Hard fault stop).

b4 B4 BN

CormacoBanoCoriacoB

Ommbka yrpaBiaeHusl NaMAThio / olIMOKa apOouTpaxa

-- IIUHBI / IPOYNE OIIMOKU 000pYIOBaHUS.

UsageFault / BusFault / MemManageFault

B3aum. uHB.
NeBzauMm. unB.

He craprosano sapo MK (CortexM), ipu yciioBuu
HaJUYUs IUTAHUS.

(XX [X[X[X][X]

TToam. u mata

Ommoka FreeRT OS, HEBO3MOKHO BBIICIUTH NAMSTh JIJIS
’—‘ X ‘ X ’—‘ X ‘ X ‘ HOBOM/CylIecTBYIOIIEH 3a1aun, nepenoiaHenue CTOKa.

Jlucr

Mus. Ne moj.

73619730.425200.005 PO monudukarus 4 127

W3m. | Kon.yu.| JIuct |Ne nok. |IToanucs| darta

dopmaTtA4




CormacoBanoCoriacoB

Nnet npommska I1JIK HoBOI Mukponporpammoi ¢ SD
‘ X ‘ KapThl.

&

AnnapaThblii c00il 3arpy3unka, He Mpolia
\ WHULMAIA3A1Ms Kakoro-inoo obopyaosanus (RCC, SD-
Kapra).
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HHPUJIOKEHUE B

(O6s3aTenbHOE)

(I)yHKIII/II/I YTCHUA U 3aIIUCH B PEKUME BEIOMOT O

Pa6ora ¢ paaramu(Coils)

FUNCTION GetCoil : BOOL — I[lonyunts 3Hauenue iara

Obnacte | Nms Tun KommMenTapwuii

Return GetCoil BOOL

Inout mapping ModbusMapping Tabnuna peructpoB Modbus
Input address UINT Anpec ¢uara

Output result ModbusError Pe3ynbTat BBIMOTHEHUS OTepaluiu

FUNCTION GetCoils : ModbusError — [lonyunTs 3Hauenus ¢uaros

Obnacte | Nms Tun KommenTapwmii
Return GetCoils ModbusError
Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT Anpec niepBoro ¢uara
count UINT KomuuecTBo ¢uiaros
Input
values g(())I(I)\IE ERTO MaccuB ¢uaros, nomkeH ObITh [0..count-1]

FUNCTION SetCoil : ModbusError — YcTtanoBurs 3

HayeHue (ara

Ob6nacte | Nms Tun KommenTapwmii

Return SetCoil ModbusError

Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT Anpec ¢uara

Input
value BOOL 3HauyeHue ISl YyCTAHOBKH

FUNCTION SetCoils : ModbusError — YcranoBuTh 3Ha4eHus (piaros

1E Ob6nacte | Nms Tun KommenTapwuii

E : Return SetCoils ModbusError

A=

% r_%’ Inout mapping ModbusMapping Tab6nuna peructpor Modbus
-l address UINT Anpec ¢uara

count UINT KomuuectBo perucrpos

S Input

<

= POINTER TO

: values BOOL MaccuB ¢uaros, nomkeH ObIThb [0..count-1]

=

=]
=

g

S

5 JIucr
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Pa6ora ¢ auckpernsiMu Bxogamu (Discrete Inputs)

FUNCTION GetDiscreteInput : BOOL — IlonyunTs 3Ha4€HHE TUCKPETHOTO BXOa

Ob6nacte | Ums Tun Kommenrtapuit

Return GetDiscretelnput BOOL

Inout mapping ModbusMapping Tabnuna peructpoB Modbus
Input address UINT Anpec TUCKPETHOro BXo/a
Output result ModbusError Pe3ynbTatr BBIOTHEHUS OTepalun

FUNCTION GetDiscretelnputs : ModbusError — Ilony4unts 3Hau€HHs TUCKPETHBIX BXOJI0B

Obnacte | Nms Tun KommenTapwuii
Return GetDiscretelnputs | ModbusError
Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT Anpec mepBOro JTUCKPETHOrO BX0a
Tnput count UINT KonmdecTBo AMCKPETHRIX BXO0B
values POINTER TO MaccHB TUCKPETHBIX BXOJIOB, H0JIKEH OBbITh
BOOL [0..count-1]

FUNCTION SetDiscreteInput

: ModbusError — YcTaHoBUThS 3HaU€HHE TUCKPETHOTO BXOa

Obnacte | Nms Tun KommenTapwuii
Return SetDiscretelnput ModbusError
Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT AJZlpec AUCKPETHOTO BXO/1a
Input
value BOOL 3HaueHue ISl YCTAHOBKH

FUNCTION SetDiscretelnputs : ModbusError — YcTanoBUTh 3Hau€HUSI AUCKPETHBIX BXOJIOB

Obnacte | Nms Tun KommenTapwmii

Return SetDiscretelnputs ModbusError

Inout mapping ModbusMapping Tabnuna peructpoB Modbus

address UINT Anpec TUCKPETHOro BXo/a
- Tnput count UINT KonugectBo peructpos

M alues POINTER TO MaccHB TUCKPETHBIX BXOJIOB, H0JIKEH OBbITh
|z va BOOL [0..count-1]
-2
=k
-l Padora ¢ perucrpamu xpanenus (Holding Registers)
s FUNCTION GetHoldingRegister : UINT — ITonyunts 3HaueHHE pErucTpa XpaHEHHUsI
S Ob6nacte | Nms Tun KommenTapwuii
: Return GetHoldingRegister | UINT
=
= Inout mapping ModbusMapping Tabnuna peructpoB Modbus

Input address UINT Agnpec perucrpa
=
S
5 JIucr
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Output

result

ModbusError

Pe3y.IIBTaT BBIITIOJIHCHUSA OII€palivin

FUNCTION GetHoldingRegisters : ModbusError — [losryunTs 3Hau€HUs] perUCTPOB XpaHEHHUSI

Ob6nacte | Ums Tun KommenTapwuii
Return GetHoldingRegisters | ModbusError
Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT AJlpec IepBOro perucTpa
Tnput count UINT KomuuectBo perucrpos
values POINTER TO UINT MaccuB perucTpoB XpaHeHUs, JOIKEH OBITh
[0..count-1]

FUNCTION SetHoldingRegister : ModbusError — YcraHOBUTb 3HaU€HHE PETUCTPa XpaHEHUS

Ob6nacte | Nms Tun Kommenrapuii

Return SetHoldingRegister | ModbusError

Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT Anpec peructpa

Input
value UINT 3HauyeHue ISl YCTAHOBKH

FUNCTION SetHoldingRegisters : ModbusError — YcTaHOBUTb 3HaUeHMs] pETHCTPOB XpaHEHUs

Ob6nactes | Nms Tun KommenTapwmii
Return SetHoldingRegisters | ModbusError
Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT Anpec perucrpa
Tnput count UINT KomuuectBo perucrpos
m
§ values POINTER TO UINT MaccuB perucTpoB XpaHeHUs, JOIKEH OBITh
£ [0..count-1]
o]
Q
<
§ Pa6ora ¢ peructpamu BBoaa (Input Registers)
Q
<
= FUNCTION GetInputRegister : UINT — IlonyunTs 3HaueHHne BXOJJHOTO perucrpa
© Ob6nacte | Nms Tun KommenTapwuii
P Return GetlnputRegister UINT
A=
E : Inout mapping ModbusMapping Tab6nuna peructpor Modbus
A=
% r_%‘ Input address UINT Anpec peructpa
- Output result ModbusError Pe3ynbTat BIMOTHEHUS OTepaluu
<
§ FUNCTION GetInputRegisters : ModbusError — [Togyunts 3HaueHus BXOJIHBIX PETUCTPOB
= Ob6nacte | Nms Tun KommenTapwuii
E Return GetlnputRegisters ModbusError
=]
= Inout mapping ModbusMapping Tabnuna peructpoB Modbus
=
3
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Input

address UINT AJlpec IepBOro perucTpa
count UINT KomnuectBo peructpos
values POINTER TO UINT MaccuB BXOTHBIX PETHCTPOB, JTODKEH ObITh

[0..count-1]

FUNCTION SetInputRegister : ModbusError — YcraHoBUTh 3HaU€HHE BXOJIHOTO perucTpa

Ob6nacte | Nms Tun KommenTapwmii

Return SetlnputRegister ModbusError

Inout mapping ModbusMapping Tabnuna peructpoB Modbus
address UINT Anpec peructpa

Input
value UINT 3HaueHue ISl YyCTAHOBKH

FUNCTION SetInputRegisters : ModbusError — YcraHoBUTh 3Hau€HUS! BXOJHBIX PETHCTPOB

Ob6nacte | Ums Tun KommenTapwuii

Return SetlnputRegisters ModbusError

Inout mapping ModbusMapping Tabnuna peructpoB Modbus

address UINT Anpec peructpa
Tnput count UINT KomnnuectBo peructpos
values POINTER TO UINT MaccuB BXOJIHBIX PETHCTPOB, TOJDKEH OBITH
[0..count-1]
o

HE
<= B
=lz
-2
3|2
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g
=
=
=]
=
=]
=
=
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HPUJIOKEHUE T’

(O6s3aTenbHOE)

@OYHKUMU HACTPOHKH NMOPTOB B pe;KUMe Beaylero

FUNCTION ModbusNewRtu: ModbusError — Co3nats koHTEKCT Modbus RTU

Ob6nacte | Mms Tun KommenTapwmii

Return ModbusNewRtu ModbusError

Input port BYTE Howmep nociietoBaTenbHOro nopra
baudrate UDINT CKOpOCTh MMOCIIeI0BATEIFHOI0 TIOPTa
parity ModbusParity YErHocTh
dataBits ModbusDataBits | KonuuectBo OMTOB JaHHBIX
stopBits ModbusStopBits | KoiudecTBo cTon-0uToB

Output context ModbusContext KonTekct 6ubanoreku Modbus

FUNCTION ModbusNewTcp: ModbusError — Co3gats kontexct Modbus TCP

Ob6nacte | Mms Tun KommenTapwuii
Return ModbusNewTcp ModbusError
Input ip STRING IP-anpec
port DINT ITopt
Output context ModbusContext Kontekct 6ubaunoreku Modbus

FUNCTION ModbusConnect: ModbusError — Ycranosuts coemnuenne Modbus

Ob6nacte | Ums Tun Kommenrapuii
Return ModbusConnect ModbusError
Inout context ModbusContext Konrekcr oubdimmorexku Modbus

FUNCTION ModbusClose: ModbusError — 3akpeiTsh noakimtouenue Modbus

Ob6nacte | Mms Tun KommenTapwuii
Return ModbusConnect ModbusError
2 Inout context ModbusContext KonTekct oubauoreku Modbus
Q
<
=
5 FUNCTION ModbusSetSlave: ModbusError — YcraHoBUTS HOMEp BTOPUYHOTO YCTPONCTBA
% Modbus (Slave ID)
2 Ob6nacte | Mms Tun KommenTapwmii
§ Return ModbusSetSlave ModbusError
8 Input slaveld DINT Homep BTOpruHoro ycrpoiicrea Modbus
@)
| (Slave ID)
& Inout context ModbusContext KonTekct oubauoreku Modbus
et
gl=
E. = FUNCTION ModbusSetResponseTimeout: ModbusError — YcranoButs Bpems TaiiMayra
= K OTBETA OT CepBepa
- =2 O6nacte | Ums Tun KommeHnTapwmii
Return ModbusSetResponseTimeout | ModbusError
o Input sec UDINT CexyHapl
§ usec UDINT MUKPOCEKYHIbI
= Inout context ModbusContext KonTtekct 6ubauoreku Modbus
=
g
3
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HHPUJIOKEHUE J1

(O6s3aTenbHOE)

(I)yHKIII/II/I YTCHUA U 3aIMUCH B PEKUME BEAYHIECT 0

FUNCTION ReadCoils : ModbusError — IlpounTtaTth 3Hauenus ¢aaros

Ob6nacte | Nms Tun KommenTapwmii
Return ReadCoils ModbusError
Inout context ModbusContext Konrekct 6nbnmuoreku Modbus
Input address UDINT AJlpec IepBOro perucrpa
count UDINT KonuuecTBo peructpos s yTeHUus
buffer UDINT Bydep mis npuéma nanHbIx
ADR (ARRAY OF SINT)

FUNCTION ReadDiscretelnputs: ModbusError — [IpounTtaTh 3Hau€HHs JUCKPETHBIX BXOJIOB

Obnacte | Nms Tun KommenTapwuii
Return ReadDiscretelnputs | ModbusError
Inout context ModbusContext Konrekct 6nbnmuorekn Modbus
Input address UDINT AJlpec IepBOro perucrpa
count UDINT KonuuecTBo perucTpoB i YTeHUS
buffer UDINT Bydep mis npuéma nanHbIx

ADR (ARRAY OF SINT)

FUNCTION ReadHoldingRegisters: ModbusError — [Ipountars 3HaueHUs perucTpoB

XpaHEHUsI
Ob6nacte | Mms Tun KommenTapwuii
Return ReadHoldingRegisters | ModbusError
Inout context ModbusContext Konrekct 6nbnmuorekn Modbus
Input address UDINT AJlpec IepBOro perucrpa
count UDINT KonnuecTBo perucTpoB i YTeHUS
buffer UDINT Bydep mis npuéma nanHbIx
ADR (ARRAY OF UINT)
FUNCTION ReadlInputRegisters: ModbusError — [Ipountarh 3HaueHUs1 BXOJHBIX PETHCTPOB
Obnacte | Nms Tun KommMenTapwuii
Return ReadlnputRegisters | ModbusError
Inout context ModbusContext Konrekct 6nbnmuorekn Modbus
Input address UDINT AJlpec IepBOro perucrpa
count UDINT KonnuecTBo perucTpoB i YTeHUS
] buffer UDINT Bydep mis npuéma nanHbIx
. E ADR(ARRAY OF UINT)
HE
= 3 FUNCTION WriteCoil: ModbusError — 3anucares 3Hauenue ¢uara
52’ g Ob6nacte | Nms Tun KommenTapwuii
Return WriteCoil ModbusError
Inout context ModbusContext Konrekct 6nbnmuoreku Modbus
£ Input address UDINT AJpec perucrpa
= value UINT 3HaueHue IS 3aMicH
=
é FUNCTION WriteCoils: ModbusError — 3anucats 3HaueHus ¢iaros
Ob6nacte | Nms Tun KommenTapwuii
Return WriteCoils ModbusError
3
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Inout context ModbusContext Konrekct 6nbnmuorekn Modbus
Input address UDINT AJlpec IepBOro perucrpa
count UDINT KonnuectBo peructpos g 3anucu
values UDINT 3HadYeHus IS 3alUCH
ADR(ARRAY OF SINT)

FUNCTION WriteHoldingRegister: ModbusError — 3anucars 3HaueHue perucrpa XpaHeHus

Ob6nacte | Ums Tun KommenTapwmii
Return WriteHoldingRegister | ModbusError
Inout context ModbusContext Kontekct 6ubauoreku Modbus
Input address UDINT Agnpec perucrpa
value UINT 3HaveHue IS 3aM1ucH

FUNCTION WriteHoldingRegisters: ModbusError

— 3anucaTh 3HaueHus (aaros

Ob6nacte | Mms Tun KommenTapwuii
Return WriteHoldingRegisters | ModbusError
Inout context ModbusContext Konrekct 6nbnmuorekn Modbus
Input address UDINT AJlpec IepBOro perucrpa
count UDINT KonnuectBo peructpos uig 3anucu
values UDINT 3HadYeHus LIS 3alUCH
ADR(ARRAY OF UINT)
o
HE
==
==
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HHPUJIOKEHUE E

(O6s3aTenbHOE)

DyHKIUH NPeodpa3oBaHusI YNCel ¢ NJIABAIONIEH TOYKOI ISl epeavu Mo NpoToOKoIy

Modbus

FUNCTION GetFloatABCD : REAL — IIpeo0Opa3oBanue 1ByX peruCTPOB B YHCIIO C
IIaBaroieil Toukoi 6e3 nepecTaHOBKU

Oo0macTh Nms Tun
Return GetFloatABCD REAL
Inout values ARRAY [0..1] OF UINT

FUNCTION GetFloatBADC : REAL — IIpeo0Opa3oBanue 1ByX pErUCTPOB B YHCIIO C
IJIaBarolle TOUKON ¢ epecTaHOBKOM OaiiToB

Oo0macTh Nms Tun
Return GetFloatBADC REAL
Inout values ARRAY [0..1] OF UINT

FUNCTION GetFloatCDAB : REAL — IIpeo0Opa3oBanue 1ByX perucTPOB B YHCIIO C
IIJIABAOIIEN TOYKOM C IEPECTAHOBKOM CIIOB

Oo0macTh Nms Tun
Return GetFloatCDAB REAL
Inout values ARRAY [0..1] OF UINT

FUNCTION GetFloatDCBA : REAL — IIpeo0Opa3oBanue 1ByX peruCTPOB B YHCIIO C
TJIABAIOIICH TOYKOM C IEPECTAaHOBKOM OATOB U CIIOB

“ OGnactb Nmst Tun
S Return GetFloatDCBA REAL
=
8 Tnout values ARRAY [0..1] OF UINT
g FUNCTION SetFloatABCD : ModbusError — [IpeoGpa3oBanue uncia ¢ miaBarwIiei TOYkoi B
5 JIBa PETHCTPa B 0€3 MepecTaHOBKHU
© O6nacTh Nwms Tun
. Return SetFloatABCD ModbusError
et
E : Input value REAL
A=
% C%’ Inout registers ARRAY [0..1] OF UINT
] 25
FUNCTION SetFloatBADC : ModbusError — [IpeoGpa3oBanue uncia ¢ miaBarmIiei TOYkoi B
s JIBa PETHCTPA C IEPECTAaHOBKON OATOB
§ O6nacTh Nwms Tun
. Return SetFloatBADC ModbusError
=
= Input value REAL
Inout registers ARRAY [0..1] OF UINT
=
S
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FUNCTION SetFloatCDAB : ModbusError — [IpeoGpa3oBanue uncia ¢ miaBarIiei TOYkoi B

JIBa PETUCTpa C IIEPECTaHOBKOW CIIOB

Oo0macTh Nms Tun

Return SetFloatCDAB ModbusError

Input value REAL

Inout registers ARRAY [0..1] OF UINT

FUNCTION SetFloatDCBA : ModbusError — [IpeoOpa3oBanue uncia ¢ miaBarmIiei TOYkoi B
JIBa PETHCTPa C IEPECTAHOBKON OANTOB U CIIOB

Oo0macTh Nms Tun
Return SetFloatDCBA ModbusError
Input value REAL
Inout registers ARRAY [0..1] OF UINT
&
HE
j<=N N
==
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g
=
=
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HHPUJIOKEHUE XK

(O6s3aTenbHOE)

Cunxponusanum 4yacos peaabHoro spemenu ¢ IIK ¢ nomomsio cepsucuoro 110

Caltester.exe

3anmyckaeMm npuioxkenne ceppucHoe 1O Caltester.exe. B oTKpbIBIIEMCSl OKHE yKa3bIBaeM
IP — agpec xoutposiepa, IP — anpec cepBuchHoro IIJIK yxa3piBaem kak 127.0.0.(Tak
HA3bIBAaCMBIH, «IOKaJbHBI XOCT», MO CMBICIY — OTOT Kommblorep). [lamee HeoOXoammo
KJIMKHYTb MPAaBOM KHOIKOM MBIIIH JUISl BBI30BA MEHIO 10 KPACHOMY KpYIJIOMY 3Ha4Ky B Oinoke [P
— aapec xkanuoOpyemoro ITIK, (pucynox XK1)

IP-agpec Kanupye aau

(192.168.20.222 ‘ . 127.0.0.1 . - .

1P - afipec cepeucHoro MK MopT KanubpaTopa

oTnp: 0:
MpuHATO:

Ynpasnexue

Jlor

0. OTNpaBneHo: 0
0 MpuHATO: 0

|AT-KAIN, sepcus 22

Pucynok XK1 — O6mwuii Bug cepucuoro I10 Caltester.exe

B otkpeiBmiemcst MeHio BeIOpaTth NyHKT «MHunumanuzanus v Bpems...». Ilocie yero B
OTKpbIBLIEMCS OkHE 0a30Boil nHunmanuzanuu [IJIK Haxats kHOKy « CHHXPOHU3UPOBATH BpEMS
c I1IK» (pucynox X2).

bazoBas nunumanuzauus MJIK

[arta u BpeMs

31.08.2020, 16:49:22

| CMHXPOHM3MPOBaTb Bpems ¢ MK ‘

ba3oBble NapaMeTpbl

MAC aapec:

] E 87 140 25 35 134 6

=S I~

s § 3aBO[ICKOM HOMEp: 149

Sle

A= C6poc kannbpoBouHbIX Tabnuy

g

) ['] UH1umanusmposaTb 3aKpbITb (ESC)

=

E

= Pucynok K2 — Oxno 6a3oBoit nanmmanmzanuu [1JIK

=
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[Tocne manHOW mpoleAypsl B JIOTE TOSBHUTCS COOOmIeHHE 00 YCHENHOW CHHXPOHU3AINHI

BpeMeHH (pucyHok XK3)

192.168.20.222

OTnpaBneHo:
MpuHATO:

ynpasnetue

1IP-agpec kanuépyemoro MK

1P - appec cepsucHOro MK MopT KanuépaTopa
127.0.0.1 . v .
32 OTnpaBneHo: 0
66 MNpuHATO: (1]

16:59:33

AT-KANIN, sepcus 22

16.59.23 I
16:59:35 Bpema uenesoro IUIK CuMHXpOHM3MpPOBaHO C 2Ty IIK! I

e

E oF

COXpaHUTb

OuncTUTL

Bepcusa cucremuoro MNo: 22 Bbixoa

Pucynok K3 — Jlor cepBuchnoro I10 Caltester.exe

E
21=
S
15
|5
o] P
g
=
=
=
5
=
=
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HHPUJIOKEHUE 3

(O6s3aTenbHOE)

®opmyasp corjiacoBanus peajuzanuu nporokoiaa MIK 60870-5-104

BriOpannbpie mapameTrpel 0003HauarOTCs B O€NBIX MPSAMOYTOJIbHUKAX —CIIEAYIOIIUM

o0pazom:

Oynkuust unu ASDU He ucnonb3yercsl.

Oynknusa uin ASDU ncnone3yeTcs, Kak yKa3aHo B CTaHaapTe (M0 yMOJTYaHUIO).

X
R | ®ynkius wim ASDU ucnosbdyercst B 00paTHOM peKHME.
B | ®ynkius unu ASDU ucnonbs3yeTcst B CTAHIAPTHOM M 00OpaTHOM PEXKUMaX .

Bo3moxuspiit BbI60Op (myctoil, X, R mnm B) omnpenensercs g KaXIoro myHKTa WA
napamerpa. UepHblil NpsSMOYroJbHUK yKa3bIBAaeT HAa TO, YTO ONIUS HE MOXET ObITh BhIOpaHa B

crangapre MOK 60870-5-104.

Bb.1 Cucrema wjin ycTpoicTBO

(ITapameTp, XapakTepHBIM IS CHUCTEMBI; YKa3bIBaeT Ha OIPEACICHUE CHCTEMBl HIIH
YCTPOUCTBA, MAPKUPYS OJAWH U3 HIKECICAYIOMUX MPSIMOYTOJIBHUKOB 3HaKOM "X'")

OmnpeneneHre CUCTEMBI.

Omnpenenenue KoHTpoaupyromiei ctaniuu (Bemymmii, Macrtep).

X | Onpenenenue koHTpoaupyeMoi ctanuuu (Benomsrit, CiiiB).

b.2 Kongurypauus ceru

(ITapameTp, XxapakTepHbIN Ui CETH; BCE UCIOIb3yEMbIE CTPYKTYPbI JOJIKHBI

MapKupoBatbces 3HakoM "X").

Fouxa-rouxa Maruerpasbtas

PamraasttasTouka-Touka

Mueretoueuradpaanbtast

b.3 ®usnyeckuii ypoBeHb

(ITapameTp, xapakTepHBIN U1 CETH; BCE UCIIOJIb3yeMbIe HHTEP(EHCH U CKOPOCTH

nepeauy JaHHbIX MapKUPYIOTCs 3HakoM "X").

Ckopoctu nepeiauv (HaupaBJIeHUE YIIPABJICHUS)

Hecummerpuunsbie Hecummerpuunsie CuMMeTrpHuuHbIe 11ernu oOMeHa
ey ooMeHa ey ooMeHa X.24[6], X.27[7]
< V.24 [3], V.28 [5]; V.24 [1], V.28 [5];
g § CTaHJIapTHbIE Pexomenyrores npu
; % ckopoctu Gonee 1200
52 our/c
=1 =
+00-61rrie 2400-61tie 2400-61tte 56000-6111f

g 200-6irrie 4800-61rie 4900-61ie 64000 OuT/
< 300-6ur/e 9600-6rF/e 9600-61F-/e
= 600 omi-c 19200 Gre
= 1200 6nr/e 38400-6r¥le
!
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Ckopoctu nepesiauv (HanpaBJIeHUE KOHTPOJIS)

Hecnmmerpuunsie

nenyu ooMeHa

V.24 [3], V.28 [5];

Hecnmmerpuunsie
nenyu ooMeHa
V.24 [1], V.28 [5];

CuMMeTpHuuHbIe 1iernyu oOMeHa
X.24[6], X.27[7]

CTaHJapTHEIE Pexomennyrorces npu
ckopoctu 6osiee 1200
out/c
106-6ut/e 2400-6nt/e 2400-6nt/e 56000-out!
200-6ut/e 4800-6nt/e 4900-6nt/e 64000-out!
300-6utie 9600-6nt/e 9600-6ut-/€
600-6ut/e 19200-6ut/e
1200-6nv/e 38400-6utte

b.4 KanaabHblil ypoBeHb
(ITapameTp, XapaKTepHBIH AJIsl CETU; BCE UCIOIb3yEMbIE OIIMH MapKUPYIOTCS 3HAKOM X.)
VYka3bIBalOT MaKCUMaJIbHYIO JUIMHY Kajpa. Eciau npumeHsercs HecTaHAapTHOE HAa3HAYEHUE IS
cooOmeHnit kimacca 2 mnpu HebalaHCHOM mepenade, TO ykaspiBaloT Type 1D (wmm
Unentuduxatopel tuna) u COT (Ilpuumsbl nepenayn) BceX COOOLIEHUM, NPUIMCAHHBIX
KJ1accy 2.

CormacoBanoCoriacoB

Ilepenaya no kanary AJZIpecHOE MOJI€ KaHAJIBbHOTO YPOBHS
batanenasHepeAata OTCYTETBYCT (ToAbKo HPH-OaiateHoH Hepeaaye)
Hebastatenasepeaata OmH-6aiir

Honma xaapa Hpa-6aiita
MaxcumanbHaswmHa L CTPyKTYpHpOBaHHOC
tuHeso-baiiron) HeerpyirypHpoBatitoe

[Ipu wucnonp3oBaHMM HEOATAHCHOTO KaHAIbHOIO YpoBHS cienywoomue Tunsl ASDU
BO3BPALIAIOTCS MPU COOOIIEHUAX Ki1acca 2 (HU3KUM IPUOPUTET) € YKa3aHUEM IPUYHH Mepeiadn:

o

A=

E : NJAEHTUDOUKATOP tuma [Tpuunna nepegaun

S E 9,11,13,21 <1>

E
ml=

g

<

= NAEHTUDOUKATOP [Ipuunna nepegaun

E THUIIA

5
=

=
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B.5 IlpukiagHoi ypoBeHb

Pexxum nepenayu MpUKJIATHBIX JAHHBIX
B HacTosiieM crannapte UCHOJb3YyeTCs TOJIBKO pexXuM 1 (TIepBbIM MepenaeTcs: Miaamni
0aiit), kak onpenesnero B 4.10 'OCT P MOK 870-5-5.

OO6umii agpec ASDU

(ITapamerTp,

3HaKoM X).

XApaKTEPHBIA JUIsl CUCTEMBI; BCE MCIOJIb3yEMbIE BapHAHTBHI MAPKUPYHOTCS

| Ozt baiir | X | Jlpa Gaiira

Anpec 00beKkTa HH(pOPMALMH

(ITapameTp, xapakTepHBIA Ui CHUCTEMBI; BCE HCIIOJIb3yEMble BapHaHTbl MapKUPYKOTCS
3HaKoM X).

Om-6aiir CTpyKTypUpOBaHHBIH

Hpa-6aitra X | HectpykrypupoBaHHbIit

X | Tpu Gaiita

IIpuuyuHa nepexaun

(ITapameTp, XapaKTepHBIM A CHUCTEMBI; BCE HUCIOJIb3YeMbl€ BapUaHThl MapKUPYHOTCS
3HaKoM X).

O Sai X JIBa GaiiTa (C anpecoM UCTOYHUKA).

Ecnu agpec uctouHuka He UCMOIb3YeTCsl, TO OH ycTaHaByuBaeTcs B 0.
Jauna APDU

APDU B cucreme).

(ITapameTp, XapakTepHBINH IJIsi CHUCTEMBbl W YCTAHABJIMBAIOIIUA MaKCUMAIbHYIO JUTHHY

Maxkcumanshas qyinHa APDU pasna 253 (no ymonuanuio). MakcumanbHas JJIMHA MOXKET
OBbITh YMEHBIIICHA JUISl CHCTEMBI.

253

Maxkcumansaas jmHa APDU g cucTeMEL.

Be10op cranpapTabix ASDU
HNudopmanus o npouecce B HANPaBJIeHUH KOHTPOJISA
(ITapametp, xapakTepHblil 11 cTaHIMK; KaxkIplil Type 1D mapkupyetcs 3HakoM X, eciu

o
g E HCIIOJIB3YCTCA TOJIBKO B CTAHAAPTHOM HAIIPaBJICHHUH, 3HAKOM R - eciu HCIIOJIB3YETCA TOJIBKO B
Z = oOpaTHOM HampaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHHIX)
<
ISE o)
g g X | <1> |:= OgHodneMeHTHAs HHPOPMATHS M_SP_NA_1
M—SP—FA
B M DP NA 1
5 M-—DP—TA—1
= M ST NA 1
Ez M—STTFA
= M BO NA |
<8 :=CTporaH332-6HT-c MEeTKOH BpeMeHH MEBO_FAC
=l
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<9> |:= 3HaueHue U3MEPSAEMON BEIIMYMHBI, HOPMAJIN30BAaHHOE 3HAUCHHE M_ME_NA_1
M-ME—TA—}
M_ME NB_1
M-ME—TB—
X <13>|:=3nHaveHne U3MepsAEMOI BEINYNHBI, KOPOTKUI (GopMar ¢ IIaBaro- M_ME _NC 1
Iel 3arsIToin
M-ME—TFE—+
M IT NA 1
<20>|:= YmakoBaHHas OJHO3JIEMEHTHasI MH(opMaIus ¢ onpeaeacHrueM uaMenenus M_SP_NA_1
COCTOSTHUS
<21>|= 3HauycHHE U3MEPSEMOI BEIMYMHbI, HOPMAJIM30BaHHOE 3HAYCHHE 0€3 M_ME ND 1
OIHcaTessl KauecTBa
X |<30>|:= OngnosnemenTHas nHpopManus c MeTkoi Bpemenn CP56Bpems2a M_SP TB _1
<31>|= JIByxaneMeHTHas uH(popmaius ¢ MeTkoii BpeMenu CP56Bpemsi2a M _DP TB 1
<32>|= HMudopmarus o MOJIOKEHUHU OTHaeK ¢ MeTkoi BpeMeHr CPS56Bpemsila M_ST TB_1
<33>|= Crpoxka u3 32 our ¢ metkoit Bpemenu CPS56Bpemsla M BO TB 1
<34>|= 3HauycHHE U3MEPSEMOI BEJIMYMHBI, HOPMAIM30BaHHOE 3HaYeHHe ¢ MeTkoir M_ME_TD_1
BpemeHHuCP56Bpemsla
<35>|:= 3HauycHHEe U3MEPSAEMOI BEIMUMHBI, MacIITabupoBaHHoOe 3HaueHue ¢ MerkoilM_ME_TE_1
Bpemenu CP56Bpemsila
X <36>|= 3HaucHHUE U3MEPSEMOI BEJIMYMHBI, KOPOTKHUI (hopMar ¢ TIaBaromeh M_ME_TF 1
3arsToil ¢ MeTkoit Bpemenu CP56Bpems2a
<37>|:= WHTerpanbHble CyMMbI ¢ MeTKOM BpeMenn CP56Bpemsi2a M_IT_TB_1
<38>|:= Jle#icTBHE yCTPOMCTRB 3alMTHI ¢ MeTKoW BpeMenu CP56Bpemsi2a M_EP_TD_1
<39>| := YnakoBanHas nH(pOpMaIs 0O cpabaThIBAaHUM MTyCKOBBIX opraHoB 3anutel M_EP_TE_1
¢ metkoil Bpemenun CP56Bpems2a
<40>| := YnakoBaHHas HH(pOpMAaIIKs 0 CpabaThIBAHUM BBIXOMHBIX IICHEH M_EP TF 1
ycTpoiicTBa 3aluThl ¢ MeTKol BpemeHu CP56Bpemsi2a

Ucnonwsyrores ASDU nub6o u3 mHabopa <2>, <4>, <6>, <8>, <10>, <12>, <14>, <16>,
<17>, <18>, <19>, mubo u3 Habopa ot <30> mo <40>.
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B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

HNudopmaumst o npouecce B HaNPaBJIeHUH YIIPaBJICHUS
(ITapameTp, xapakTepHbIil st craHuuy; Kaxasid Type ID mapkupyercs 3HakoM X, eciu
KCIMOJIB3YETCSl TOJIBKO B CTaHAAPTHOM HANPABJICHUH, 3HAKOM R - ecim ucronap3yercs TOIbKO B
00paTHOM HampaBJICHUH U 3HAKOM B - ecu ucnosib3yercs B 000UX HAMPaBICHUSX )

X | <45> |:= O1HONO3UIIMOHHAs KOMaH/a C SC NA 1
<46> = JIByXNO3UIIMOHHAas KOMaH/a C DC NA 1
<47> = KoMaH/a [o1aroBoro peryJaupoBaHus C RC NA 1
<48> = KoMaHJa yCTaBKH, HOPMaJIM30BAHHOE 3HAYCHHE C SE NA 1
<49> = KoMaHJa ycTaBKH, MacIITaOMpPOBAHHOE 3HAUECHHE C SE NB 1
X | <50> .= Komanna ycraBku, KopoTkui popmat ¢ masaromieit 3amsrod |[C_ SE NC 1
<51> = Crpoka u3 32 Out C BO NA 1
X | <58> |:= OnHono3unKoHHas komaHjaa ¢ metkoil Bpemenu CP56Bpems2a [C SC TA 1
<59> |= JIByxno3uiMoHHas komanaa ¢ Metkoil Bpemenu CP56Bpems2a |C DC TA 1
<60> = KoMaH/a nomaroBoro peryJiupoBaHus ¢ METKOI BpeMeHU C RC TA 1
CP56Bpewms2a

<61> = KoMaHja ycTaBKu, HOpMaJIM30BaHHOE 3HAYEHHUE C METKOM C SE TA 1
Bpemenu CP56Bpems2a

<62> = KoMaHJa ycTaBKH, MacIITaOMPOBAHHOE 3HAUYEHHE C METKOM C SE TB 1
Bpemenu CP56Bpemsi2a

X <63> = KoMmanga ycTtaBku, KOpoTKoe 3HaueHue ¢ miasatouiei 3anstoit ¢|C_SE TC 1

MeTkoi Bpemenu CP56Bpems2a

<64> = Crpoka u3 32 out c metkoii Bpemenu CP56Bpewmsi2a C BO TA 1

Ucnonws3zytorcs ASDU nm6o m3 Habopa ot <45> nmo <51>, mubo u3 Habopa or1<58>

0<64>.

HNudopmanmst 0 cucreMme B HANPABJIEHUH KOHTPOJIA
(ITapameTp, XapaKTepHBIN ISl CTAHITNH; 11 MAPKUPOBKH MCIOJIb3YETCS 3HAK X)

| | <70>

‘ := OKOHYaHNE UHUIHATIN3ALUN ‘ M EI NA 1 ‘

HNudopmanus o cucreme B HANPABJACHUH YIIPABJICHHUSA
(ITapametp, xapakTepHblil uid cTanuu; Kaxasid Type ID mapkupyercs 3Hakom X, eciau
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJICHHWH, 3HAKOM R - eciin MCIonbp3yeTcst TONBKO B
oOpaTHOM HampaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHUSIX)

X | <100> | := Komanna onpoca C IC NA 1
<101> | := Komannaa onpoca CYETYMKOB C CI NA 1
<102> := Koman1a yreHus C RD NA 1

X | <103> | := Komanna cuaxpoHu3anuu Bpemenu (onmus, cM.7.6) | C CS NA 1
104> | :=TeeroBasiomataa CFSNAL
<105> | := Komanpa cOpoca npouecca C RP NA 1
106> | :=Komanaa3anepikiionpoea C CD NA |
<107> | :=TecToBas KOMaHJa C METKOI BPEMEHHU C TS TA 1

CP56Bpewms2a

M3m.

Kom.yu.| JTuct |Ne moxk.

ITonnucs| lata
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Ilepenaya mapamerpa B HanpaBJICeHUH YIIPABJICHUSA

(ITapametp, xapakTepHblil ans ctanuuu; kKaxaelid Type ID mapkupyercs 3Hakom X, ecnu
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIonap3yeTcss TONBKO B
oOpaTHOM HanpaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHUSIX)

<110> | :=IlapameTp u3MepsieMON BEIUYMHBI, HOPMAIU30BAHHOE P ME NA 1
3HAYEHUE
<111> | :=Ilapamerp u3mMepseMoi BEIMUNHbI, MACIITAOMPOBAHHOE P ME NB 1
3HAYEHUE
<112> | :=IlapameTrp u3mepsieMoil BEIUUNHBI, KOPOTKUN popmar ¢ P ME NC 1
IUIABAOIICH 3aISTON
<113> | := AxTuBanuu napaMmerpa P AC NA 1

Ilepechlika ¢aiina

(ITapametp, xapakTepHblil ans cTaHuuu; Kaxxaelid Type ID mapkupyercs 3Hakom X, ecnu
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIonabp3yeTcss TONBKO B
oOpaTHOM HampaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHHSIX)

CormacoBanoCoriacoB

<120> | := Pain1roTos F FR NA 1

<121> | := Cekuust roToBa F SR NA 1

<122> | := BpI130B aupexTopuu, BeIOOp (haiina, BbI30B (aiiia, BEI30B F SC NA 1
CeKIIUU

<123> | :=TIlocneansisi CEKIMs, MOCIECTHUN CETMEHT F LS NA 1

<124> | :=IloarBepxxeHue npuema ¢aiiia, HOATBEPKICHUE TpUeMa F AF NA 1
CEKIIUU

<125> | := CermeHt F SQ NA 1

<126> | := Jlupexropus {nporyck winu X; TOJIbKO B HalIPaBJIECHUU F DR NA 1

KOHTPOJIS (CTaHIapTHOM) }

B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

b.6 OcHoBHBIC NpUKJIaAHBIE QYHKIMHU
Nuauuuanuzanus cTaHuuM
(ITapameTp, xapakTepHbIi Ui CTAHIUU; €clIU QYHKIUSA UCHIOJIB3YETCs, TO MPIMOYTOJIbHUK

MapKHUPYeETCst

3HaKoM X)

‘ ‘ Y nanennas THULMAJIA3ALHS ‘

[Hukianyeckas nepeaaya JaHHbIX

(ITapameTp, XapakTepHbIM s CTaHIMHU; MapKUpyeTcs 3HAKOM X, eciu (YHKLIUS

HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciii MCIOnap3yeTcss TONBKO B
o0OpaTHOM HampaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHUIX)

‘ X ‘ [Mukinnyeckas nepeaada JaHHBIX ‘

IIpoueaypa uyrenust

(ITapameTp, xapakTepHbI [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (yHKuus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIonap3yeTcs TONBKO B
oOpaTHOM HampaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHUSIX)

| | Mpouenypa urenus |

M3m.

Kom.yu.| JTucr |Ne nok. |TToanucs| data
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Cnopaanyeckast nepeaaya

(ITapameTp, XapakTepHbI [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (yHKuus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIonap3yeTcss TONBKO B
oOpaTHOM HanpaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHUSIX)

| X | Cnopanuueckas nepenaua |

Jyo0aupoBanHasi nepegadya o0beKTOB MHGOpPMALMH NPH CIOPAAMYECKOH NpHYMHE
nepeaauun

(ITapameTp, XapakTepHBIN AJIs CTAHUMU; KaX/IbIH TUII HHPOPMAIIMN MapKUPYETCsS 3HAKOM
X, ecnmu oba tuna - Type ID 0Oe3 merku Bpemenu u coorsercTByromuii Type ID ¢ merkoit
BPEMEHH - BBIJJAIOTCS B OTBET Ha OJMHOYHOE CIOPAJWYECKOE M3MEHEHHE B KOHTPOJIUPYEMOM
00BEKTE).

Crnenytomye MACHTUPHUKATOPHI TUIA, BbI3BAHHBIE OJMHOYHBIM HW3MEHEHHUEM COCTOSIHHS
oObekTa uH(pOPMaLKK, MOTYT NepelaBarbcs IOcienoBaTeNbHo. VHIuBHUIyanbHbIE ajapeca
00BEKTOB MH(OpMAINH, A KOTOPBIX BO3MOXHa AyOJIMpOBaHHas Neperava, OnpeAesstorcs B
IIPOEKTHOM JOKYMEHTALIUH.

OpnnosnementHas uapopmanus M SP NA 1,M SP TA 1,M SP TB 1uM PS NA 1
1

M
JiByxanementHas uHpopmauus M DP NA 1,M DP TA 1uM DP TB 1
WNudopmanus o nonoxenun ornaek M ST NA 1,M ST TA 1uM ST TB 1

Crpokauz 32 6utrM BONA 1,M BO TA 1uM BO TB 1 (ecnu onpeneneHo aus
KOHKPETHOTO TPOEKTA)

N3mepsemoe 3Hauenune, HopMmanuzoBanHoe M ME NA I, M ME TA 1,
M ME ND 1uM ME TD 1

N3mepsemoe 3HaueHue, macmrabuposanHoe M ME NB 1, M ME TB 1uM ME TE 1

N3mepsiemoe 3Hauenune, KOpoTkuit popmar ¢ maasatomeit 3ansatol M ME NC 1,
M ME TC 1uM ME TF 1

Onpoc cranuuun

(ITapameTp, XapakTepHbI [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (yHKuus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIOab3yeTcst TONBKO B
oOpaTHOM HampaBJieHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHHIX)

X | OOmmit
X | I'pymma 1 X | I'pymma 8 X | I'pynma 15
X | I'pynna 2 X | I'pynma 9 X | I'pynmna 16
. X | I'pymnma 3 X | I'pymma 10 Anpeca 00beKTOB HHGOpMAIUH,
. E X | I'pynmna 4 X | I'pymma 11 IIPUHAJIEKAIUX KaXK IO IpyIIe,
= . X | I'pymna 5 X | I'pynmna 12 JOJKHBI OBITh I0KA3aHbl B OTJEIbHON
2 E X | Ppynmna 6 X |TIpynma13 | Tabmaue
Rl X | I'pynna 7 X | I'pynna 14
g
=
= CuHxpoHHM3anusi BpeMEHH
= (ITapameTp, xapakTepHbI [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (yHKuus
= HCIOJIB3YETCS TOJIBKO B CTaHAAPTHOM HAIIPABJICHUU, 3HAKOM R - eclM HCIOJIb3yeTcsl TOJIBKO B
00paTHOM HaIlpaBJIECHUU U 3HAKOM B - eciiu ucrnosnb3yercst B 000MX HaIPaBICHUSAX)
| X | Cunxponuzauus BpeMenu |
=
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OMIMOHAIBHO.

IMepenauya komang

(ITapameTp, xapakTepHbI [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (QyHKuus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJICHWH, 3HAKOM R - eciin MCIOnIb3yeTcss TONBKO B

o0OpaTHOM HanpaBJIeHUH U 3HaKOM B - eciiu ucnosb3yercs B 000UX HapaBIeHHSIX)

X | IIpsimas nepegada KOMaH[

X | IIpsimas nepenavya KOMaH[ YCTaBKU

[lepenaua koMaH[ ¢ IpeaBapPUTEIHLHBIM BHIOOPOM

[lepenaua KOMaH] yCTaBKU C MPEIBAPUTEIBHBIM BEIOOPOM

Ucnonb3oBanne C SE ACTTERM

X Her AOIMOJTHUTCIIBHOI'O OIPEACICHUA AJTUTCIIBHOCTU BBIXOJHOI'O UMITYJIbCA

KopoTtkuii uMinynsc (AIUTENbHOCTD ONPEeNIsIeTcs CucTeMHBIM napamerpoM Ha KIT)

JUTMHHBIN UMITYIbC (ATUTENIBHOCTD ONPeAEseTCsl cHCTeMHBIM napameTpoM Ha KIT)

ITocTOSHHEII BBIXOT

KOMaH/[{ YCTaBKHW B HAlIPABJICHUH YIIPABJICHU A

KoHTpons MakcumanbHOH 3a7iepKKu (3ana3bIBaHNs) KOMaH/ TeJIEYIpaBICHUs U

MakcuMansHO A0IIyCTUMas 3a€pKKa KOMaH/I TCJICYIIPABJICHUA U KOMaH YCTaBKH

Ilepenaua nHTerpajabHBIX CyMM

(ITapameTp, xapakTepHbId UIsl CTaHUMU WM OOBEKTa; MapKUpyeTcs 3HAKOM X, €Cid
(GYHKIMS UCHOJB3YeTCs TOJIbKO B CTaHJAPTHOM HAIpaBJIEHWH, 3HaKOM R - eciu ucnonb3yercs

TOJIbKO B 0OpaTHOM HaIlpaBJIEHUU U 3HAKOM B - ecnu ncrosib3yeTcsi B 000MX HalpaBJIEHUSX).

Pexxum A: Mectras ¢pukcamnus co CiopaandecKkoil nepeaadeit

Pexxum B: MectHast pukcaiysi ¢ ompocoM cyeTurKa

Pexxum C: @ukcanus u nepegaya npu MOMOILIM KOMaH]l OIIpoca CYETYHKA

Pexum D: ®uxcanus komaH10i onpoca cueTynka, pUKCUPOBaHHbIE 3HAUCHUS
COO0IAI0TCS CIIOPATUIECKH

CuyuTbpIBaHHE CUETUYHKA

dukcanus cyeTdynka 6e3 copoca

dukcanus cyeTynKa co copocom

COpoc cueTumnka

OO0mwmii 3a1poc CYETIYNKOB

B3aum. uHB.

NeBzauMm. unB.

TToam. u mata

Mus. Ne moj.

3anpoc CUEeTYUKOB Irpynbl 1

3anpoc CUETYMKOB IPYMIIbI 2

3anpoc CUeTYMKOB IPyIIIbI 3

3anpoc CUETYMKOB IpyHibl 4

3arpy3ka napamerpa

(ITapamerp, xapakTepHbIl s OO0bEKTa; MapKUpyeTcsi 3HAKOM X, eciau (QyHKUus

0oOpaTHOM HampaBJICHUHU B 3HAKOM B - eciii ucnosb3yercst B 000MX HAIPaBICHHSIX).
[ToporoBoe 3HaYeHUE BEITMYMHBI
KoaddummenT crinaxxupanus

HCIIOJIB3YCTCA TOJIBKO B CTAHAAPTHOM HaAIlPaBJICHHUH, 3HAKOM R - ecm HCIIOJIB3YETCA TOJIBKO B

W3m. | Kon.yu.| JIuct |Ne nok. |IToanucs| darta
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HwxHuii npenen Ui nepenayu 3Ha4€HUNH U3MEPSIEMOU
BEJINYUHBI
Bepxuuii npeaen st neperayu 3Ha4€HUH U3MEPSIeMON
BEJINYUHBI

AKTHBaUMs MapaMeTpa

(ITapamerp, xapakTepHbI 151 OO0bEKTa; MapKUpyeTcsi 3HAKOM X, eciau (QyHKIus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJICHWH, 3HAKOM R - eciim MCIonabp3yeTcst TONBKO B
o0paTHOM HanpaBJieHUH U 3HaKOM B - eciiu ucnosb3yercs B 000UX HanpaBiIeHUsIX).
AKTHBAIMS/ I€aKTUBALINS TIOCTOSIHHON ITUKIMYECKON WITH TIEPHOIUICCKON TIepeauun
aJpeCOBAHHBIX OOBEKTOB

IIpouenypa rectupoBaHust
(ITapameTp, XapakTepHbIM [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (yHKuus
HCIIOJIb3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIonap3yeTcs TONBKO B
oOpaTHOM HamnpaBJIeHUH U 3HaKOM B - eciiu ucnosnb3yercs B 000UX HalpaBiIeHUIX).
\ X \ [Ipouenypa TectupoBanus \

Ilepechlika ¢aiiioB
(ITapameTp, XapakTepHbIM [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (QyHKuus
UCIIOJIb3YETCSI)

Ilepechlika (pail10B B HANPABJIECHUH KOHTPOJISA

[Ipo3paunsiii daiin

[lepenauya faHHBIX O HAPYHIEHUX OT ammaparypbl 3alIUThI

[Tepenada nmocnea0BaTENHPHOCTH COOBITHIMA

[lepenaua nocier0BaTEIbHOCTH PETUCTPUPYEMbIX aHAJIOTOBBIX BEJIMYUH

Ilepechlika (pail10B B HANIPABJICHUH YIIPABJICHUA

[Ipo3paunsiii daiin

DoHOBOE CKAHMPOBAHUE

(ITapameTp, xapakTepHbI [UId CTaHLMM;, MapKUpyeTcsl 3HaKoM X, eciau (yHKuus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciin MCIOab3yeTcst TONBKO B
oOpaTHOM HamnpaBJIeHUH U 3HaKOM B - eciin ucnosnb3yercs B 000UX HalpaBiIeHUIX).

1E | | donoBOE ckannpoBaHue |
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IHony4yeHnne 3aaepKKU nepeaadu

(ITapameTp, xapakTepHbIM [UId CTaHLMM;, MapKUpyeTcsl 3HakoM X, eciau (yHKuus
HCIIOJIB3YETCS TOJIBKO B CTaHJAPTHOM HAIPABJIICHWH, 3HAKOM R - eciii MCIOIp3yeTcst TONBKO B
0o0paTHOM HanpaBJIEHUU U 3HaKOM B - eciu ucnosib3yercst B 000MX HanpaBiIeHUX).

‘ ‘ Honyuente 3agepixrHepeaats
OmnpenesieHne TaiM-ayToB
[Tapamerp | 3HaueHue 1o [Ipumeuannus Bri6pannoe
YMOJIYaHHIO 3HaYEHUE
t0 10 ¢ TaliM-ayT py yCTAaHOBJIEHUU COEIMHEHMS
tl I5¢ TaliM-ayT npu noceuike wim rectupoannu APDU
t2 10 c Taiim-ayT 17151 MOATBEPKACHUSA B Cllydyae
OTCYTCTBHSI COOOIICHUS C JaHHBIMH t2<t1
t3 20 ¢ Taiim-ayT 17151 TOCBUIKM OJIOKOB TECTUPOBAHUS B

cJ1ydac JoJroro mpocTos

MakcuManbHbIM Hana3oH 3HAYEHUM U9 BCEX TaillM-ayToB paBeH: oT | mo 255 ¢
TOYHOCTBIO 70 1cC.

MaxkcumaiabHoe uyuciao k HemoarBepxkaeHHbix APDU ¢opmara I m mociaennux
noarBep:xaaoummx APDU (w)

CormacoBanoCoriacoB

[Tapamerp | 3HaueHue mno [Ipumeuanns Bri6pannoe
YMOJIYaHHIO 3HA4YCHHE
k 12 APDU MakcumanbHas pa3HOCTb MEXAY IEPEMEHHON 12 APDU
COCTOSIHUSA IIEPEaYy U HOMEPOM IOCIIETHETO
noareepxkaeaHoro APDU
W 8 APDU [Tocnennee noarsepxkaenue nocie npuema w APDU | § APDU
¢dopmara |

MakcumanbHbIN 1uamna3oH 3HadeHuit k: ot 1 1o 32767 = (215-1) APDU c¢ TounocTsto 110 1
APDU. MakcuMainpHbIN quamna3oH 35adeHuii w: ot 1 1o 32767 APDU ¢ tounoctero 1o 1 APDU

(Pexomenpanus: - 3Ha4UeHUE W HE JIOJDKHO OBITh OoJjiee ByX Tperei 3HaueHus k).

Homep nopra

[TapameTtp 3HavyeHNE [Tpumeuanue
Homep nopra 2404 Bo Bcex ciyuasx
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