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Hcropus n3MEHEHN pyKOBOCTBA I10JIb30BATENS

HcTopus n3MeHeHUl pYKOBOACTBA M0JIb30BaTe/s

Bepcus
PYKOBOACTBA
MoJab30BaTe s

Onucanne N3MeHEeHHUs

2.1

JHob6aBnena UCTOpHUS U3MEHEHUH PYKOBOJICTBA MOJIb30BATENS.

JloGaBiieHbI 3HAKH € MPEIYTIPEKIAIONICH U MTOSCHSIONIEeH HHPOPMAITHEH.

Jlo6aBneHbI HOBBIE Pa3/IeIibl:
—  «Cosz0anue cnucka snemenmos dannwvix, noayyaemvix no IEC-104» (Slave 104);
—  «Obpawenue 8 ciyxcody mexHuueckou no00epI’CKIUY.

Pazoen «Hacmpotixa cnucka IP-adpecos Slave 104 Drivery: NTOTIONTHEHO OITUCAHUC
BO3MOKHOCTH HAaCcTpamBaTh MOPTHI BMecTe ¢ IP-agpecamu.

Pa3zoen «Hacmpotixa obuux napamempos ycmpoticmea Slave 104 Driver»: 1o0aBieHo
OIMCaHNE HOBBIX MAPAMETPOB M BO3MOKHOCTD JIOTUPOBAHUST KOMAH/IbI CHHXPOHH3AIUH.

Pa3zoen «Coszoanue cnucka komaro, nonyuaemsix no IEC-104»: nobaBieHO ONMcaHme
peanu3aiyy BO3MOXKHOCTH COXPaHATh MPUHATOE BpeMs B IIEPEMEHHOM, HE BBITIOTHSS
CUHXPOHHU3AITHIO.

Paszoenvr (Master/Slave) «Ilpussska nepemennvix npocpammol K d1emMeHmam OaHHbIX U
KOMAHOAM»: TOOABIICHO OIMMCAHHUE PEaTH3allii BOSMOKHOCTH YTECHHE/3aINCh MPUBSI3aHHBIX
MEepEMEHHBIX 10 ajpecy (mpsamoii goctyn k namstu [1JIK), 6e3 ncnonp3oBanus mexanusma 1/O
Mapping (cooTHECEHHE BXOI0B/BBIXOAOB).

Pasoen (Slave) «Aemomamuueckas eenepayus nepemennbix u nPUSsA3Ka K KAHAIaM 6600d-
6b1600a»: 1OOABJICHO ONKCAHNE PeaTU3alK BO3MOXKHOCTH UCII0Ib30BAHMS BEI30BA CHCTEMHOM
(YHKIMY CIIOpaInvecKOi OTHPABKU U3 MPHUKIAJAHONW TPOTPaMMEL.

Paszoen (Master) «llpussiska nepemennvix npocpammyl K 91eMeHMAM OAHHBIX U KOMAHOAMY!
N00aBJIEHO OMHMCAaHUE PEATU3ALNH BO3MOKHOCTH YCTAaHOBKH PE3EPBHBIX OUTOB B METKE
BpPEMEHH.

JIONOJTHUTENBHO TI0 TEKCTY BHECEHBI HEOOMbIIINE U3MEHEHHUS C YTOUHSIOMIEH nHpopManueit

2.2

Pa3zoen «Hacmpotixa cnucka IP-adpecos Slave 104 Drivery: NTONOIHEHO OIUCAHKUE O
BO3MOXKHOCTH 33JIaHUS TUATIa30HOB JIJI1 OCHOBHBIX U PE3EPBHBIX aJIPECOB.

Paszoen «Cozoanue nepemennuvix 0nis pabomul ¢ OaHHbIMU/KOMaHOamu, nepedagaemvimu no IEC
104» (s Slave/Master 104 u Master 101): qormoHeHO ONHUcCaHUe O BO3MOKHOCTH MTOTYYEHHUS
cTaryca KaHaja (paciidpeHa JUarHoCTHKa KaHajla epeaayn JaHHBIX ).

Paszoen «Hacmpoiixa o6wux napamempog ycmpoticmea Unbalanced Secondary 101 Drivery:
N00aBJICHO OMHMCaHNE HOBOTO ITapaMeTpa, ONPeeIFOLIEero 3aepKKy OTBETa Ha 3arpoc Mpu
pabote mo RS-485.

Paszoen «Hacmpoiixa o6wux napamempog ycmpoticmea IEC 101 Outer Slave»: nob6aBiaeHo
OIMCaHKe HOBOI'O IIapaMeTpa, ONPEIENIONIeT0 KOJIMIYECTBO IIOBTOPEHHUH 3aIIpOCOB IPH
BO3HUKHOBEHHH OIIHNOOK.

JIONOJTHUTENFHO TI0 TEKCTY BHECEHBI HEOOMbITNE N3MEHEHUS ¢ YTOUHSIOIIEH nHpOpMaIuei

2.3

Pazoen «Hacmpoiixa obwux napamempos ycmpoticmea Slave 104 Drivery: 1OTIOTHEHO
OIMCAaHNE O BO3MOKHOCTH HE KOITUTH COOOIIEeHUs B pexrmMe «CToI», Jaxe MPH BKIFOYEHHOM
napamerpe Mcenosib30BaTh HaKONJIeHUE oYepeau coodeHuii. XXypHanupoBanue coObITHS
MEPENOTHEHUS ouepe/iel CIIopaMuecKuX JIaHHBIX.

JIONOJTHUTENHFHO TI0 TEKCTY BHECEHBI HEOOIbIITNE N3MEHEHUS ¢ YTOUHSOIIEH nHpOpMaIue

Hactpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.9




Hcropus n3MEHEHN pyKOBOCTBA I10JIb30BATENS

Bepcus
PYKOBOJCTBA
MoJab30BaTe s

Onucanmne N3MeHEeHHUs

2.4

Pa3zoen «Hacmpotixa obwux napamempos ycmpoticmsa Slave 104 Drivery: TOTIOTHEHO
OIMCAHUE O BO3MOXKHOCTH yJIAJICHHSI OUePeIi COOOIICHHUIH U3 TIPUIIOKEHHUS.

Pazoen «Hacmpotixa obwux napamempos ycmpoiicmea Unbalanced Secondary 101 Drivery:
n00aBJIeHO OMKCaHue HOBBIX mapameTpoB (MruopupoBats koManay time sync; C4uTaTh, 4To
Bpems B KomaHze time sync 3agano B UTC; Mc, koTopsie Haio 100aBIATh, YAUTHIBAS 33JICPIKKY
komannel TIME SYNC).

Pazoen «Hacmpotixa obuux napamempos ycmpoticmsa IEC 101 Outer Slavey: no6aBieHo
oIMCaHue HOBOTO mapamerpa MuH. naTepBan mexay PDU, mc

2.5

OOHOBIICHHE B CBSI3M C BBIITYCKOM Cpeibl pa3padboTku Astra.IDE.
JToOaBJICHBI HOBBIC Pa3/IEIIbL:
—  «Hacmpoiika konmponnepa ¢ kawecmae Slave 104 OSy;
—  «Hacmpotxa koumponnepa 6 kauecmee Master 104 OSy.

Pa3zoen «Hacmpotixa cnucka IP-adpecos Slave 104 Drivery: HacTpoiika nuanazoHa [P-anpecos
nepenecena co Bkiaaaku Slave IEC 104 Koundurypauus na Bkaaaky peaaktopa Slave 104
Driver.

Pa3zoen «Cosdanue cnucka snemenmos oannwix, nepedasaemvix no IEC-104/101»
(Master/Slave): nobaBieHo omrcaHue O MPOBEPKE 3aTaHHOTO 3HAYCHHUS apeca.

Paszoen «Ilpueszka nepemenHbix Rpocpammol K d1emenmam oannwix u komanoamy (IEC-104/101
u Master/Slave): Ha sTare KOMIUWIAIKMK 100aBJIeHa IPOBEPKA THITOB MPHBSI3aHHBIX
MEPEMCHHBIX.

JIONOJTHUTENBHO TI0 TEKCTY BHECEHBI HEOOIBbIIINE U3MEHEHHUS C YTOUHSIOMEH nHpopManueit

2.6

JloGaBiieH HOBBIH paz/e:
—  «Peanuzayus obweco onpoca cmanyuuy.

Pazoen «Hacmpoiixa koumponiepa ¢ xauecmee Slave 104 OS. JKypranuposanue pabomol
Opaiisepay’. N0OABJICHO ONMMCAaHUE YCTAHOBKHU YPOBHEH JIOTUpOBaHus uepe3 cBoiicTBo Loglevel
s b yerpoiicts. JloGaBieHo onucanue cBoiictBa @b ActiveConnections.

Paszoen «Hacmpoiixa cnucka IP-adpecog Slave 104 Drivery: nobapnena BaxxHasi HHpopManus
nox 3HakoM «BHUMAHUWE!», onrceiBatorasi orpaHiyYeHIe «OIMH KIIMEHT - OJTHO
COEUHEHUE

2.7

I[O6aBJ'IeHLI HOBBIC PAa3JCJIbl:

— «A@momamuttecxaﬂ cenHepayust nepeMEHHblX U NPUBA3Ka K Kanaiam 6600(1'6’b160061»
(015 Slave 104 OS);

—  «Hacmpoiixa konmponnepa ¢ kauecmse Slave 101 OSy,
— «Hacmpotixa konmponnepa 6 kauecmeae Master 101 OSy.

Toopasoen «Ocobennocmu pabomvl ¢ QYHKYUOHATbHBIMU OLOKAMU OAHHBIX». TOOABICHO
OIMCAaHNe BO3MOKHOCTH UTEHHUs/3amncH BeexX ¢uiaroB metku Bpemern CP56Time2a.

Pazoen «Hacmpotika obwux napamempos ycmpoticmea Slave 104 Drivery: no6aBieHo
ornmcanue HoBoro napametpa ([Ipuopurer Gl naHHBIX TIepe CTIOHTAHHBIME JAHHBIMH).

JIONOJTHUTENFHO TI0 TEKCTY BHECEHBI HEOOIBbIIINE U3MEHEHHUS C YTOUHSIOMIEH nH(popManueit
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Hcropus n3MEHEHN pyKOBOCTBA I10JIb30BATENS

Bepcus Onucanue U3MeHeHUs!
PYKOBOACTBA
MoJIL30BaTelIs
2.8 Jlo6aBnena uHdGoOpMAaIHs PO UCTIONBE30BaHHE UIICHTUYHBIX MIEPEMEHHBIX B Pa3HBIX
sK3eMIuIIpax apaiisepos (Master/Slave, 101/104 u Master/Slave, 101/104 OS)
2.9 Pa3zoen «Hacmpotixa koumpoanepa 6 kauecmee Master 104. Cozoanue cnucka komaro,

nepedasaemulx no IEC-104» u Pazoen «Hacmpoiixa konmponnepa ¢ kauecmee Master 104 OS.
Cosoanue cnucka komaro, nepedasaemuvix no IEC-104»: nobaBieHa HOBas KOMaHa
cunxponmsanuu Bpemenu (C_CS_NA_1) B Master 104/104 OS, ananornuHasi KoMmaHza
nobasiena u B Master 101/101 OS.

Paszoen «Hacmpoiixa koumponnepa 6 kauecmee Slave 104. Cozdanue cnucka snemenmos
Odannwix, nepedasaemuvix no IEC-104» u Pazoen «Hacmpotixa konmpoinepa é kauecmse Slave
104 OS. Cozoanue cnucka anemenmos dannwix, nepedagaemuvix no IEC-104»: B Tabmuiry
«ITapametps amemenToB JaHHbIX |EC-104» no6aBieHo mpuMedaHue MO 3HAKOM «*»
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AHHOTaIU

AHHOTALIMS

Hacrosmmuii JOKyMEHT COIEpKUT CBEIEHHUS O HACTpPOWKe Ha KOoHTposuiepax cepum Regul RX00
nepeaaun naHHbix mo crangapram ['OCT P MOK 60870-5-104-2004 u 'OCT P MOK 60870-5-101-

2006. Hactpoiika ocymiecTBiseTcs ¢ OoMOIbio mporpammuoro obecrieuenus Astra.IDE.

HaHHOG PYKOBOACTBO IIPp€AHA3HAYCHO JJId OJSKCILUIyaTallUOHHOTO II€pCOHAIa MW HHXKCHCPOB-

npoekTupoBIIMKOB ACY TII, KoTOpbI€ 1OTKHBI:
— HMETh, KaK MUHUMYM, CpPEJIHEee TEXHUIECKOE 00pa30BaHUE;
— MPUCTYIOUTH K paboTe TOJIBKO MOCJe U3YyUSHHSI TaHHOTO PYKOBOJICTBA.
OonoBeHne uHGopMmanun B PykoBoacrse

[TpouzBoautens OO0 «PerJlab» ocraisier 3a co00# MPaBO U3MEHATh HH()OPMAIMIO B HACTOSIIEM
PykoBoactBe um 00s3yercss HyOJIMKOBaTh Ooyiee HOBBIE BEPCHH C BHECCHHBIMH H3MEHEHUSIMU.
OOHoBneHHast Bepcusi PykoBoicTBa JoCTynmHa JUIs CKAauMBaHHA Ha OQHIMAIBHOM  CalTe
[Mpoussoautens: https://reglab.ru/.

Jisi  CBOEBPEMEHHOIO OTCIEKMBAaHUs BBIXOJA HOBOM Bepcuu PyKOBOACTBA pEKOMEHAYETCS
oopMUTH MOANMKMCKY HA OOHOBICHHUE JokyMeHTa. [[iist aToro HeoOxoaumo Ha caiite [IpousBogurerns:
https://reglab.ru/ xiaukayTh Ha KHOTIKY «IlomnKCaThCS Ha OOHOBICHUM» U OCTABUTHh CBOM KOHTaKTHBIC

JaHHBIC.

B pykoBojacTBE NPUCYTCTBYIOT 3HAKM C Mpeaynpexjaroleil M MHoscHsoUed HHpopmanuei.

Kaxxnprit 3Hak 0003HavaeT Clenyromiee:

MPEAYNPEKIAIOIINE 3HAKHA

BHUMAHUE!
& 31ech cieayeT o0paTUTh BHUMaHUE Ha CIIOCOOBI M IPU EMBl, KOTOPbIE HEOOXOIMMO
B TOYHOCTH BBIIIOJIHATH BO N30eKaHNe OMNOOK MPU 3KCIUTyaTallid WA HaCTPOMKE.

NHO®OPMAIIMOHHBIE 3HAKH

: HH®OPMALIUSA
| 31ech ciaexyeT oOpaTUTh BHUMAaHNE Ha BAXXHYIO WH(OPMaLHIO
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Bsenenue

BBEAEHHUE

Oo01ue cBeaeHus

Kontposepsr cepun Regul RX00 moakiroyaroTcs K CeTsIM IepeJadd JaHHBIX MOCPEACTBAM
untepdeiica RS-232/485 w/unu Ethernet. Kaxxapiii uHTEpdEiic MO IePKUBACT CTAHIAPTHBIA IPOTOKOJI
oomena nanueivu: Ethernet - TOCT P MDBK 60870-5-104-2004 (manee no tekcry |EC-104) u
RS - 232/485 - TOCT P MDK 60870-5-101-2006 (mamee mo texcry IEC-101). IIporoxon IEC-101

nOoAACPIKUBACT TOJIBKO HG6aJ'IaHCHYIO nepcaauy JaHHbIX B JIOKJIbHOM CETH.

CrangapTel OJIPOOHO OMHUCAHBI B JOKYMEHTE «YCTpPOICTBA U CHUCTEMBI TeleMeXaHUKHu. YacTp 5.
[Ipotokonel mepenaun» (cm. pasmen 101 um 104). Ilporoxon IEC-104 sBnsercs Momuduxaiuein
nporokona IEC-101, peanmsys u nmognepxkuBast Habop ynkuwmii mporokona |IEC - 101 (mpuxmamHoii
YPOBEHB), HO C pacHIMpeHHbIMH BO3MOXxHOCTsMHU. [IpoTokon IEC-104 opueHTHpOBaH Ha mepemady

nanubix o TCP/IP (TpancropTHbIH ypoBeHb). O0a MpOTOKOJIa PACIOIATal0T CXOXKHUMH MMapaMeTpaMu.

ITporpammuoe obecrieuenne KoHTposuiepa Regul mo3BossieT CKOHOUIYPHUPOBATH €ro Kak B

kadectBe Master-ycrpoiictsa, Tak u B KadecTBe Slave-ycrpoiicTsa.
IlepeyeHb pexoMeHAyeMbIX JOKYMEHTOB

Jns monydeHuss wuHboOpMalMM 1O HACTPOMKE JPYIHX IapaMETPOB KOHTPOJUIEPOB CEPUU
Regul RX00 B cpene paspabotku Astra.IDE pexkomeHayeTcss O3HAKOMHUTBCS CO  CIICAYIONIMMHU
JTOKYMEHTaMHU:

— IIporpammuoe o6ecneuenue Astra.IDE. PykoBoacTBo nonb3oBarens;
— Regul R600. CuctemHO€ pyKOBOACTBO;
— Regul R500. CuctemHO€ pyKOBOJICTBO;
— Regul R400. CuctemHO€ pyKOBOJICTBO;
— Regul R200. CuctemHoe pyKOBOACTBO.

Hauayo padoTsl

VYcraHoBuTe Ha KoMmmbloTep mnporpammHoe oOecneuenne Astra.lDE. Omnucanue mpornecca
YCTAHOBKH TPOTPaMMBbI, a TaKXKe WHCTPYKIIMH MO padoTe C MpOrpaMMOi TPUBEACHBI B JOKYMEHTE
«[Iporpammuoe obecneuenne Astra.IDE. PykoBoactBo mosb3oBarens». [IporpamMma ycTaHOBKH U

JOKYMEHTAIUs TOCTYIHBI Ha caiite https://reglab.ru/.

3amyctute mporpammy Astra.lDE. Co3pgaiitTe TpoeKT B COOTBETCTBUU C  amlMapaTHOM
KOH(HTrypalued KOHTpoJiepa ¢ moMoiso Macrepa koHdurypanuu Regul (MHCTpyKIIMU mpUBEIECHBI
B nokymeHnTte «IIporpammuoe o6ecnieuenne Astra.IDE. PykoBoacTBO MOIb30BaTENISN»).
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Bsenenue

B cnyuae, xorma konTposiep Regul RX00 BeicTymaer B kadectBe Slave, /st HACTPOWKH OOMeHa

JaHHBIMU HYXKHO BBITIOJTHUTD CJIEYIONINE ACUCTBUS corilacHO Tabnue 1.

Tabmmma 1 — Hactpoiika koHTpoimiepa B KadecTBe Slave ycrpoiicTa

Slave 104 Driver

Slave 101 Driver

IlocnenoBaTeIbHOCTD NEHUCTBHIL:

— J100aBUTh K KOHTPOJUIEPY YCTpoHcTBO Slave
104 Driver (OS) — npaiiBep, KOTOPBIi
MIPUHUMAET U 00pabdaThIBACT BXOISIIIHEC
coeaunenus ot IEC-104 kiaueHTOoB;

— ykasartb BHeuHue IP-agpeca kueHTos, oT
KOTOpBIX JipaiiBepy pa3peliaeTrcs NIpuHUMaTh
BXOZISIIUE 3aIIPOCHI, U COOTBETCTBYIOLIHE
stuM aapecaMm TCP nopTsl, OTKpPBIThIE
JpaiiBEpOM Ha IIPOCIYLINBAHHUE;

— HACTPOUTH OOIIHME apaMeTphl yCTPoicTBa
Slave 104 Driver (OS), oTseuaroriue 3a TO,
Kak OyZeT IpONCXOIUTh OOMEH JaHHBIMU,

— CO3J1aTh CIIHCOK 3JIEMEHTOB JTaHHBIX U CITUCOK
KOMaH[, [lepeaBaeMbIX 10 IPOTOKOIY
IEC-104;

— €03/1aTh B MPOrPaMMHOM KOJI¢ TIEPEMEHHBIC,
MpeCTaBISIoNIe U3 ce0sl PyHKIIMOHATIHHEIC
OJIOKH ONpe/ICNICHHBIX TUIIOB, OMTUCAHHBIX B
oubnorexe PslecCommon
(PSIEC60870Bridge). ITocie uero cBsi3ath
MEpPEMEHHBIE TIPOTPAMMEI ¢ DJIEMEHTaMH
JAHHBIX U KoMaHaamu. [TpeaycmoTpena
BO3MOXHOCTh aBTOMATUYECKOM FreHepaIluH
MEPEMEHHBIX M UX TIPUBSI3KA

ITocnenoBaTeIbHOCTD TEMCTBUM:

- Il06aBI/ITI) K KOHTPOJUICPY HOCHGI[OBaTCHI)HI)II\/'I
mopT — Regul Serial Port;

— HACTPOHUTH MapaMeTPhl MOCICI0BATEILHOTO
opTa;

— nobasuth ycrpoiicto Unbalanced Secondary
101 Driver (OS) — npaiiBep, KOTOPBIi
MIPUHUMAET 1 00padaThIBaeT BXOISIINE
coequaeHus ot IEC-101 kimeHToB;

— HaACTPOUTH 0OIINE MapaMeTphl yCTPOicTBa
Unbalanced Secondary 101 Driver (OS),
OTBEUAIOIIHE 33 TO, KaK OyJeT MPOUCXOIUTH
00OMEH JaHHBIMHU;

— CO3JaTh CIIMCOK DJIEMEHTOB JAaHHBIX U CIIHUCOK
KOMaHJI, IepeaBaeMbIx o npotokony [EC-101;

— CO03/1aTh B IPOrPAMMHOM KO/JI¢ TIEPEeMEHHBIC,
npeacTaBisonme u3 cedst GyHKINOHATBHBIC
OJIOKM ONPE/ICICHHBIX THITOB, OMTUCAHHBIX B
oubmmoreke PslecCommon
(PsIEC60870Bridge). ITociie uero cBsi3ath
MEPEMEHHBIC TIPOrPAMMBbI C DIIEMEHTaAMU
JIAHHBIX U KoMaHaaMu. [IpeaycmoTpeHa
BO3MOYKHOCTh aBTOMAaTHYECKO# reHepaiuu
MEPEMEHHBIX M UX TPUBSI3KA

B cnyuae, xorna kontposiep Regul RX00 BricTymaer B kauectBe Master, /j1si HACTpOHUKH 0OMeHa

JTaHHBIMH HYXXHO BBITIOJTHUTH CJIEIYIONINE ACHCTBUS COTJIACHO TaduuIie 2

Tabnmma 2 — Hactpoiika koHTpoiuiepa B kauectBe Master

Master 104 Driver

Master 101 Driver

TTocimeqoBaTeIbHOCTE JECHCTBUH:

— 100aBUTH K KOHTPOJIJIEPY yCTpoicTBO Master
104 Driver (OS) — npaiiBep, KOTOpPBIit
B3auMoJencTByeT ¢ cepsepom IEC-104.
Haunee x apaiieepy nodasuts IEC 104 Outer
Slave (OS) — kommoHeHT
B3aUMOJICHCTBYIOLIHIA C BHEIIHUM (outer)
MIOJTYMHEHHBIM (slave) ycTpoiicTBOM;

— HaCTPOUTH OOIIKE TAPaMETPhI YCTPOUCTBA
IEC 104 Outer Slave (OS), orBeuarorue 3a
TO, KaK Oy/IeT IPOUCXOJUTH OOMEH JTAHHBIMHU

ITocaenoBaTenbLHOCTH JEHCTBUI:

— 100aBUTH K KOHTPOJUIEPY MOCIEeI0BATEIbHBIN
nopt — Regul Serial Port;

— HAaCTPOUTH IMapaMeTpsl OCIeI0BATETHEHOTO
opTa;

— nobGasuth ycrpoiictBo Unbalanced Primary
101 Driver (OS) — npaiiBep, KOTOpBIit
B3ammMozeicTByer ¢ cepsepoMm IEC-101;
HEMy N00aBUTH MOAYNHEHHOE ycTpoiicTBo [EC
101 Outer Slave (0OS);

Hacrpoiika IEC 60870-5-101/1EC 60870-5-104
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Bsenenue

Master 104 Driver

Master 101 Driver

10 POTOKOJY, BKMovast IP-agpeca
(ocHoBHOM u pe3epBHbIi) 1 TCP mopt
ynanennoro cepsepa |IEC-104;

— CO3/IaTh CIHCOK 3JIEMEHTOB JaHHBIX U
CIMCOK KOMaHJI, IepeaBaeMBbIX 110
npotokony [EC-104,

— CO311aTh B MPOTPAMMHOM KOJI¢ IEPEMCHHBIC,
MIPEJICTABIISIONINE U3 ce0s1 PYHKIIMOHATBHBIC
OJIOKH OTIpEJICIICHHBIX THITOB, OITUCAHHBIX B

ounonuoreke PslecCommon

(PsIEC60870Bridge). ITocie yero cBsi3aTh
HepeMEHHBIC POTPAMMBI C SJIEMEHTAMHU
JIaHHBIX U KoMaHAamu. [Ipenycmorpena
BO3MOKHOCTh aBTOMaTHYECKON reHEpaIii

IMEPEMEHHBIX U UX IIPUBA3Ka

— HACTPOUTH 00IIMe mapaMeTpsl ycrpoiictBa IEC

101 Quter Slave (OS), orBeuarorue 3a TO, KaK
OyZeT mponucXoauTb OOMEH TaHHBIMU;

CO3J1aTh CIIMCOK 3JIEMEHTOB JJaHHBIX U CIIMCOK
KOMaHJ, [IepeaaBaeMbIX 110 IPOTOKOIY
IEC-101,

€03/1aTh B IPOrPAMMHOM KO/JI€ IIEPEMECHHBIE,
MIPEICTaBIISIOIINE U3 ce0sl (YHKIIMOHAIBHEIC
OJIOKM OTIPE/ICICHHBIX THITOB, OMTUCAHHBIX B
oubnnoreke PslecCommon
(PSIEC60870Bridge). ITocie wero cBsi3ath
MEPEMEHHBIC TIPOTPAMMEBI C DIIEMEHTAMHU
JAHHBIX U KoMaHaaMu. [IpeaycmoTpeHa
BO3MOXHOCTh aBTOMATUYECKON TeHEPAIUH
MIEPEMEHHBIX U UX TPUBSI3KA
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Hacrpoiika kouTpouiepa B kauectse Slave IEC 60870-5-104

HACTPOMKA IEC-104

NHOOPMALIUA

Haunnas ¢ Bepcun CI10 1.7.0.0, noctynHa HaTuBHAs Bepcus apaiiBepa ¢ momonaenneM OS,
peanr3oBaHHas Ha YPOBHE ONEPAIIIOHHOMN CHCTEMBI

HacTtpoiika konTpo/s1iepa B kadyectBe Slave 104

KonTposmiep BICTyaeT B pojiu BeIOMOI0, ONPAIIMBAEMOI0 YCTPOUCTBA.

JlobaBJjienue ycrpoiicra Slave 104 Driver

B okHe nepeBa yCTpoiCTB TOMECTHTE KypCOp Ha Ha3BaHHE KOHTPOJUIEPA, HAKMUTE MPABYIO KHOIIKY
MBIIIM. B mosBUBIIEMCsI KOHTEKCTHOM MEHIO BbiOepuTe MyHKT Jl06aBUTH ycTpoiicTBO... OTKpoeTcs
okHo [lo6aBuTH ycTpoiicTBO, B KoTopoM BhiOepute Regul 2 MOK 60870 - TCP 60870-104-
Slave =2 Slave 104 Driver. Haxvute kHONKY /Jo6asumo ycmpoicnmeo Wi IBaX/IbI MICTKHUTE JICBOK

KHOIIKO# MbIIH. BeiOpaHHOE yCTPOHCTBO MOSIBUTCS B TIPOEKTE B JiepeBe ycTpoiicTs (PucyHok 1).

m JoBaenTe yCTpORCTED s

Wmaz |SIave_104_Driver |

LeicTene
(®) DobaeuTs yorpodiceo () OBHOBMTE yoTpoiicTED
|CTDDNa ANA NONHOTEKCTOBOr D NOMCKE MocTaewwmk <All vendors> w~
s MocTaewme Bepcun Onncanune
= T‘ Regul
+- 1 Modbus
=1 M3k 60870 -
+- T TCP 60870-104 Master SRS MR
= 7 TCP 60870-104 Slave =g FCioL 104 =2
T Slave 104 Driver 1.7.0.0 Driver which accept and pry - "‘T_l REGLIL_RS00_61 (REGUL R500 61)
)'Tl [Opalisep Slave 104 05 "Prosoft-Systems™ Ltd. 1.7.0.0 Yerpoitcteo IEC-104 Slave - EE{' Plc Logic
+ T‘ MocnenosaTensHbLIA NopT = Application
£ T‘ MpomeiwnerHele ceTi (fieldbus) ¢ E Menekep GubnioTex
8 PLC_PRG (PRG)
a o 1 ;— KoHUrypaLwa zagaqy
m |1: Slave_104_Driver (Slave 104 Driver)
I pYNMMpOBaTh Mo kaTeropuAam || OTofpaxats ece sepoam (anA skcnepToe) [ Mokasath yorapeswne Bepoin +- Regul_Bus (Regul Bus)

m Wms: Slave 104 Driver
MponssoaMTenb: Prosoft-Systems” Ltd.
Ipynnei: TCP 60870-104 Slave
Bepous: 1.7.0.0 -
Homep Mogenm: - ‘_ﬁ
Onucanme: Driver which accept and process incoming connections from iec104 s
dients.

HobaenTb BpibpanHoe yCTPOHCTEO KaK NOCNEQHEND NOTOMKA
REGUL_R500_61

& (Mosro eniSpate apyrol TApreT-y3en, NoKa OKHO OTKPLITO.)

M oSaeuTs yoTpoicTeED 3aKpeiTh

Pucynok 1 — Jlo6aBneHue B KOHGUrypaluo KOHTposiepa yerpoiicto Slave 104 Driver

JIBOWHBIM IIIETYKOM IO Ha3BaHHIO ycTpoiicTBa Slave 104 Driver otkpoiite BKIaaKy MapaMeTpoOB.
[To ymonmuaHMIO OTKpBIBaeTCs TepBas BHYTpeHHss BKiajaka Pemaxrop ycrpoiicrBa IEC 104 Slave
(Pucynoxk 2).
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Hacrpoiika kouTpouiepa B kauectse Slave IEC 60870-5-104

T Slave_104_Driver X

Pepaktop IEC104 Slave

OcHOBHbIE 3apeca: PezepeHble agpeca:

HakHbie

OatHble anA npuréma

KomMaxgbl

Slave IEC 104 M3K-o5bekToB

CocroRHue

WkdopHauma

172,29.22.45 172,29.22.145
172.29.22.2 172.29.22.102
172,29.22.31 172,29.22.131
172,29.22.15 172,29.22.115

Osuime napamMeTpebl yCTpOACTEA

OTNaAoYHbIN PExmMM |
Ofuysid anpec yorpoicrea 1 =
Bxopawwid TCP nopT 2404 =
OnkHa nonA "npedKHa nepegauu’” | 2 v|
Amissa nona "oSui agpec” | 2 v|
[Onwka nona "aapec” | 3 v|
Ti-TafMayT "HeT OTBEETE HA KOMaHaY, cek” 15 =
T2-TarkmayT OTNPaBEKK NOATEEDXAEHHA, CEK 10 =
T3-TalimayT HEAKTHEHOCTH CEPBEDE, (K =
W - KonwyecTso npuHATEIX PDU AnA nogTeep#aeHua =
K - Konu4ecTeo HENOoATEEP®ASHHLIX NOCNaxHbx PDU 10 =
Bpema Gyteprsaumm, Mo 200 =
Mcnonb30BaTh HENPEPBIBHLIM METOA 24P SCalMK 1 =
Mcnonbzoeats HaKoMMEHKE oYepean coobweHni 0 =
MNoeegerue & pexmme "Cron” HeT akTHBHOCTH v
WreopupoBaTe KoMakay time sync 0 =
CYyMTaTh, 4TO BPEMA B KOMakae time sync 3agado g UTC 0 =
Mc, KOTOPbIE HAAo A0DEBNATL, YYUTHIBEA SANEPRKY KoMaHae TIME_SYNC ] =
PazMep ouepeam coobersuid 1000 =
He uononezoeats I0-Mapping (pekomergyerca)
MeTkw BpeMend B dopmare UTC
WMoermwdukaTop Tvna ana 64 Sutkoro double + GaifT kKavecTea 125 =
MaerTidwmkaTop Tvna ana 64 Sutoro double + GaiT kayectea + 56 SuThont time 130 =
MoerTrdukaTop Tvna anA 64 SuThoro uint + GaiT kayecTea 131 =
MaermisdwmkaTop Tvna ana 64 GumHoro uint + GaiT kavectea + 56 OWTHLIA time 132 =
06wwmit agpec ycrpolictea (ans npuéma) 1 =
MepHod UMKAKYEeCK o oTChinkK [Mc) 25000 =

>

Pucynok 2 — Pengakrop ycrpoiictsa IEC104 Slave

Hactpoiika cniucka IP-agpecos Slave 104 Driver

B penakrope ycrpoiictBa Slave 104 Driver B BepxHeil 4acTH BKJIAJKM HAXOJATCs JBa OJOKa:

OcnoBHble anpeca u Pe3epBHble aapeca. 31ech yKa3bIBaeTcs CIUCOK |P-ampecoB, OT KOTOPBIX

paspeliaeTcsi NPUHUMATh BXOJSIIME 3alpoChl, MHAuY€ TOBOPS, CIHCOK Pa3pEIIeHHBIX «MacTEpOB)

IEC-104.

Hacrpoiika IEC 60870-5-101/IEC 60870-5-104

www.reglab.ru

DPA-302.2-v2.7




Hacrpoiika kouTpouiepa B kauectse Slave IEC 60870-5-104

NHOOPMALIUA

Kaxmoe coenquHenne nmoaaep >kuBaeT OTAeNbHBIN Oydep ouepean qaHHbIX. [
HOpPMAaJIbHOM paboTHI peKOMEHIyeM YKa3bIBaTh HE Oojiee 15 KaHaIoB OCHOBHOW/PE3ePBHBIIN
JUTSL COCTMHEHUS

Kaxxaplii Mactep MOXKET BECTH ONPOC IO OCHOBHOMY WMJIM PE3EPBHOMY KaHaly (B MPHOPHUTETE
OCHOBHOH KaHajl, MacTep IepeKiIovacTcs Ha OOMEH C pPE3epBHBIM, TOJIBKO €CIIM HET CBS3U C

OCHOBHBIM). J/Io6aBuTh ueHTHYHBIC IP-aqpeca B OCHOBHOMW M PE3EPBHBII CIIMCOK HE MOTYYHUTCS.

Jnst nobGaBieHns OCHOBHOTO WM pe3epBHoro |IP-agpeca momecture Kypcop B OJIOK aapecos,
HOKMHTE TPaBYI0 KHOIKY MBIIIM. B mosBHBIIEMCSI KOHTEKCTHOM MEHIO BbIOepuTe myHKT /lo0aBUTH

HOBBI |P. [TosBUTCS HOMOJHUTEIBHOE OKHO, B KOTOPOM HYKHO BBecTH IP-anpec (Pucynok 3).

OcHOBHbIE 3Opeca: PezepeHblie aapeca:
172.29.22,45 172.29,22,145 AoBaeuts Hoeeiii [P x
172.79.22.2 172.79.22.102
172.29.22,31 172,29.22,131 IP: 0o .0 .0 . 0D
172.29.22.115

[] Peaepetimi IF: 0 0 0 0

| [oBaenTe HoekI [P

MNepecnpegenwts nopt: |0 =
JNoBaenTe HoBRIN guanasoH [P [] Nepeo - z
Pegakraposars

¥panuts

Pucynok 3 — Jlobasnenue noBoro IP-aapeca

Taxxe, xkpome |P-agpeca, MOXXKHO 3alaTh HOMEp IHOpPTa COEIMHEHUs, JUIsI 3TOr0 HEOOXOAMMO
YCTaHOBUTH (priaxkok B moje mapamerpa Ilepeompeneants MOPT M yKa3aTh HEOOXOAMMBIN HOMEp B
nojie (Pucynok 4). MoXHO yKa3bIBaTh HECKOJbKO KOoMOWHanuii IP-ampecoB ¢ HOMepaMu TOPTOB

coequHeHus. CyniecTByeT orpaHMueHUE Ha KOJIMYECTBO MPOCIYIIMBAaeMbIX TOPTOB, He Oosee 10.

CcHOBHBIE dapeca. PEBEIZIEHI:IE dapeca: CCHOBHBIE dapeca:
' 172.29.22.45
172,29,22.2 AoGaenTs HoebliA [P > 172.29,22.2
172.29.22.31 172,29,22.31
172,29,22.15 IP: 172 29 14 2 172.29.22.15
172.29,34.2: 2405
[] Pesepetwii IP: 0 0 0 0
MepeonpepenuTs nopr; | 2405 = P |

Pucynoxk 4 - IIpucBoenne Homepa nopta s IP-agpeca

NHOOPMALIUA

Hucio pe3epBHBIX aAPECOB HE MOXKET OBITh OOJIBIIIE, YeM OCHOBHBIX

Eciu OIpocC MAaCTCPOM BEACTCA TOJIBKO IO OAHOMY KaHAlly, TO €ro IP azapec CICAyCT IOMCCTUTDL B

KoHel[ criucka OCHOBHBIE aJipeca, pe3epBHbIC apeca JIIsl HEro He YKa3bIBaTh.
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Hacrpoiika kouTpouiepa B kauectse Slave IEC 60870-5-104

Jlis penakTupoBaHUs ajpeca BBIOEPUTE €r0 B CIHCKE, BBI3OBHUTE KOHTEKCTHOE MEHIO, MyHKT

PenaxkTupoBars. [losBUTCS JOMONHUTENIBHOE OKHO, B KOTOPOM MOXHO u3MeHUTh |P-ampec. s

YAAJIICHHUA aapeca BBI6CpI/ITe €T0 B CIIMCKC, BBIBOBUTC KOHTCKCTHOC MCHIO, ITYHKT Y):[aJII/ITL.

AN

BHUMAHHE!

HporpaMMa HC 3anpamurBacT NOATBCPKACHUC HA YAAJICHUC

EcTte BO3MOXHOCTH 3aaBaTb aAWana3oH aJApeCOB Ha BKIAAKE pPEaAaKTopa YCTpOﬁCTBa. I[J'Iﬂ

no6aBieHus nuana3oHoB |IP-anpecoB momecTute Kypcop B OJOK aApecoB, HAKMUTE MPABYIO KHOIKY

MBIIIH. B MOSIBUBIIEMCS KOHTEKCTHOM MEHIO BbiOepute MyHKT Jlo6aBMTH HOBBIH aAuamna3zon IP

(Pucynok 5).
OcHoBHEIE 3apeca: Pezepetble agpeca: foBaewTs HoBRIA AnanazoH IP X
172,29,22,45 172,29.22.145 KonwsecTeo anpecos: Py
172,29.22.2 172,29.22,102 ! =
172,29,22,31 172,29,22,131 B r=t=s -
172.29.22.15 s 0.0.0.0 0.0.0.0

JoBaenTs HoBRIN IP

JoBaenTe HoBRIM gnanasoH |P |

PegakTupoeate

¥aanuTe

[] Pesepanwii IPawanasen: | 0.0 . 0D . 0 S|0.0.0.0
[[] NepeonpenenuTs nopr: D =

Pucynok 5 — Jlo6aBienue HoBoro nuana3oHa IP-agpecos

[Tpu 3apanuu auamnasona IP-anpecoB HE0OX0IUMO yUeCTh ClIeayIoIIee:

— TIEPBBIM 33J]a€TCsl HAYAIBHBIN aJpec Iruana3ona, 3aTeM, uepes aeduc, KOHEUHbIN aapec;

— B IIOJIC mapaMeTpa KoauuecTBo aJipecoB 3a71aC€TCA OAMHAKOBOC KOJIMYCCTBO |P-a)1p€COB B

OCHOBHOM M PE3€PBHOM JHara3oHe (orpaHudeHue — 10 255);

— MOXHO 3aJaTb HOMCD IMOPTa COCAUHCHUA, I 3TOIO HeO6XOI[I/IMO YCTaAaHOBUTH (l)naxcm( B

nosie mapamerpa I[lepeompeaenutTb NOPT U yKa3aTb HEOOXOAMMBI HOMEP B IIOJIE

(3amaBaTh HE 00s3aTENBHO).

IIPUHHAMACTCS 3HAYCHHUEC 10 YMOJIYaHUIO,

B cjIydac OTCYTCTBUA 3aJaHHOI'O0 3HAUYCHHUA TIOpPTa,

— CPBBIC TpU OaliTa IP-aszeca HaydaJla auaria3oHa OOJIKHBI OBITh HJICHTHUYHBI IICPBBIM TPEM

OaliTaM KOHIIa AUaIra3oHa.

IIpumep:

‘174.29.35.1-174.29.35.5:2405’, nepBrie Tpu Oaiita IP-agpeca — «174.29.35».

[Ipu HEKOPPEKTHOM BBOJIE, B *KypHAaJIe OSIBUTCS COOOLIEHHE CIEIYIOIIETro BUIA:

«Addr. range 172.29.34.1-172.29.35.5 first 3 bytes differ».

I[I/IaHaBOHLI MOTYT OBITH 3alaHbl IJId OCHOBHBIX W PE3CPBHBIX aIpPCCOB. HaanMep, YKa3aHbl

CIIeYIONINE a/Ipeca:
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OcHoBHBIE aipeca PesepBHbIe agpeca

172.29.34.1 172.29.34.3

174.29.35.1-174.29.35.5 174.29.35.11-174.29.35.15

175.30.40.1-175.30.40.5*

* - lnanazon 175.30.40.1-175.30.40.5 3amaeT agpeca OCHOBHBIX KaHAJOB, HE MIMEIOIINX MAPHBIX PE3CPBHBIX.
Taxue quana3zoHsl CIEAYIOT TOCIEIHUMH B CIIUCKE apecoB

[Tapbl [0CHOBHO¥ <> pe3epBHBIii| B 3TOM ciy4ae OyayT CeIyrolue:

CooTBeTCTBYIOIIHE TAPHI

172.29.34.1 172.29.34.3
174.29.35.1 174.29.35.11
174.29.35.2 174.29.35.12
174.29.35.3 174.29.35.13
174.29.35.4 174.29.35.14
174.29.35.5 174.29.35.15

[Tpu hopmupoBaHuM Nap AUANIA30HOB OCHOBHOM <> Pe3epBHBIA HEOOXOIUMO YUECTh CIIEAYIOIICE:

— MHOXECTBO a/IpECOB B OCHOBHOM JMala30HE HE JOJDKHO TMEPECceKaTbCcs CO MHOXKECTBOM
apecoB B  pe3epBHOM jauamnazoHe. [Ipm  HEKOppeKTHOM BBoAe (Hampumep,
OoCHOBHO:'172.29.34.1-172.29.34.9 u pe3epsubIii:'172.29.34.8-172.29.34.16"), ocHOBHbBIE

COeIMHEHMS Oy1yT IPUHUMATHCS, a PE3EPBHBIC HET.

2 BHUMAHHUE!

B cBsi3u ¢ TeM, UTO €AMHCTBEHHBIM HIEHTH()UKATOPOM KIHEHTa (MacTepa) sIBISETCS ero
IP-anpec, u Bxoasmue coequaenus ¢ oguaoro |P-agpeca (APMa) HeBO3MOXKHO COOTHECTH C
KOHKPETHOH CHCTEMOM OIpoca, HCIONb3Ys TOJIBKO cpencTBa npotokona IEC-60870, To co
cTopoHbI apaiiBepa Slave-104 st ka0 pe3epBHOM Mapbl COSTUHEHHIN TOMTYCKAETCsI
MOJIIepKaHNe YCTaHOBIIEHHS TOJIBKO OJTHOTO MOJKITIOYEHHS CO CTOPOHBI, KaK OCHOBHOTO,
TaK U pe3epBHOro aapeco. Eciu ¢ ogHoro u toro e IP-agpeca mpoucxoauT moBTOpHAS
MOIBITKA TOAKIIIOYEHUS], TO OHO CTAHOBHUTCS aKTUBHBIM, a IPEAbIAYIIee MOJKIIOUCHNE
npaiiBepom Slave-104 npuHyAUTEIBHO 3aKphIBACTCS

HacTtpoiika o6mmx napamerpos ycrpoiicra Slave 104 Driver

B penakrope ycrpoiictBa Slave 104 Driver B 6ioke O01ue mapaMeTpsl YCTPOHCTBA JOCTYITHBI

T HACTPOMKHM TIapaMeTphl, MPeICTaBICHHBIE B Ta0IuUIE 3.
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Tabmuna 3 — O0wmue napamMeTpsl yCTpOHCTBa

ITapamerp Onucanue 3HaveHue no
YMOJTYAHUIO
ITpu ycranoBke ¢uaxka M B 3ToM mosie OyayT 3amucanbl B
. JKypHaJl paboThI KOHTpoJUIepa Bee neranu oomena o [EC-104, a
OTag04HbIN pexRnM
MMEHHO TiepejaBaeMble 1 MPHHUMAaEMBbIE TTAaKeThl, KOMMEHTapHUU
K BO3HUKAIOIIUM OITHOKAaM U T.II.
Copepxut o6mmit axpec (COMMON ADDRESS, ASDU 1
Oo6muii agpec ADDRESS) yctpoiicTBa, Bce OTIaBacMbIC TaHHBIE U
ycTpoiicTBa BBITIOTHIEMbIE KOMaHBl UMEIOT OOIIYI0 YacTh, PABHYIO
3HAYEHUIO 3TOro Hmapamerpa (cM. crermdukaruio IEC-104)
. Copepxut o6mmit axpec (COMMON ADDRESS, ASDU 1
Oo6muii agpec N
crpoiictBa (s ADDRESS) ycrpoiicTBa, Bce oqy4daeMble TaHHBIE UMEIOT
yerp 1 OOIIYI0 YacTh, PAaBHYIO 3HAYCHUIO ITOTO MapameTpa (CM.
npuemMa)
crnenudukanmio IEC-104)
. Howmep nopra TCP, KOTOPBIi OTKPBIT JaHHBIM slave 11 nprema 2404
Bxoasimuii TCP mopt p 1op . P PRIT A s P
BXOJIAIIMX COCAMHCHUH
Coep>KUT AJTUHY TOJIS «IIPUYUHA TTEPEIaAdM)» 2
Jlnuna mojis Acp JTHY b pell
(COT, Cause Of Transmission). JlormycTuMbIe 3HAYECHUS
«IMPUYNHA Teperadym»
napametpa: 1 wim 2
Xapaxkrepuctuku PDU (Protocol Data Unit — mpoTokonbHast «o0mmi
JiuHa moJist «o0mmMid | equHuIa, maker), nepenaBaeMbix o IEC-104, momxHbI OBITH aapec» - 2,

aapec», Jlnuna noas

OJIMHAKOBBI JJIs TIaphl master slave. JlomycTumble 3HaUeHUS

«ampec» - 3

«agpec» napamerpa «oouwmii aapecy: 1 unu 2. JlomycTuMble 3HaUCHHS
napameTpa «aapecy: 2 uiu 3
T1-TaiimayT Bpewmsi, B TeueHUE KOTOPOro OXKUAACTCS OTBET HA KOMaHAY WIIH 15
«HEeT 0TBeTa HA noareepxkaeHue goctaBku PDU. IlpeBsimenue taitmayTa
KOMaHIY», CeK MIPUBOJUT K pa3pbIBy COEANHEHUS
IIpu nomyuenun PDU 3anyckaetcs taiimep Ha T2 cekyHz, 10
T2-TaiimayT noaTBepxkaeHue o npueme (naket S-PDU) orcbutaercs mubo no
OTNPaBKH HCTEUYEHHUIO ITOTO TaiMepa, 1100 Mo GakTy npruemMa HEKOTOPOTo
NMOJITBEP:KIEHHS, CeK | IpeaenbpHoro konudectsa PDU, ykazanHoro B napamerpe W. T2
JIOJKeH ObITh MeHbIre T1
T3-Taiimayr [lepuoanuecku kak master, Tak 1 slave MOryT oTcbuiaTh 20
CIeLMaJIbHBIE TAKETHI J1s IPOBEPKH CBs3U. Eciu B TeueHne
HEAKTUBHOCTHU
cepBepa, ceK WHTEpBaJia, 3aJJaHHOTO B TapaMeTpe T3, HeT HUKakoro oOMeHa,
TO slave MOXET 3aKpBITh COeTUHEHUE
KommuectBo npunsteix PDU, koTopoe HeoOxoanmo 10
W-KosauuecTBo
E— nmoaTBepkaaTh. Pekomenmyem BeioupaTs 3HaueHue W, He
PDU s npesbimaronee 2/3 ot 3Hauenus K (Master). [lapameTpst
JIOJDKHBI OBITH coryiacoBanbl Ha Master u Slave. Hampumep, nipu
TOATBEpATIeHu K=10 na Master, W=8 na Slave
KonunyecTBo HenoATBEPKAEHHBIX oTnpaBiaeHHbIX PDU, nocie 10

K-KoanuectBo
HEMOATBEP:KIEHHbIX
nocJganubix PDU

KOTOpOTO JpaiiBep npekpaiaer otipasiar PDU, noxumasice
MOATBEPKACHHUSI OTIpaBieHHbIx PDU.

Cne):[yeT OTMCTUTDB, YTO B CJIydac, KOrja Tp€6yeTC$I OTIIPpABKa
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ITapametp

Onucanmne

3HaueHHE 1O
YMOJTYAHUIO

OO0JBIIOrO KOJIMYECTBA JAHHBIX, 3HaYeHHe mapamerpa K ciexyer
ycTaHaBIuBaTh 6onbmmM. Hanpumep, eciin TpeOyercs oTrpaBka
20000 orcueToB B cekyHy, 3HaueHne K cienyer yBenuuuBarhb
1o 150. Unaue apaiiBep OyaeT MprOCTaHABIMBATEH OTIPABKY
TAaHHBIX, O’KUIast IOATBEPKICHNE KIMEHTa, pa3Mephl ouepeeit
U 3TOM OYAYT HApacTaTh.

Juis onTuManbpHON paboTHI ApaiBepa peKOMEHIYETCs
OTPaHUYHUTH OTIPABKY Ha ypoBHE 25000 0TCUETOB B CEKYH/Y.
OTcueT — u3MEHEHHEe OJTHOTO JIEMEHTa IaHHBIX. Eciiu BBeieHO
500 >71eMeHTOB JAHHBIX U BCE OHU U3MEHSIOTCS pa3 B 10 mc, To
ato paBHOCHIBHO 500*1000/10=50000 0TCYETOB B CEKYHIY

Bpems Oy¢epusanuu,
McC

[lepuoxa KpaTKOCPOUHOTO 0KUJAHUS ITOTIOHEHUS OYepeIn Ha
otnpaBky. Mcnonb3yercs s HakoruieHus B oqHom PDU
HCCKOJIbKHX JaHHBIX OJHOI'O THUIIA, AJIA OIITUMH3alluU

200

IMepuon uMkau4ecKoi
OTCHLIKH (MC)

IIpu onucanuu 3nemenTa naHHbIX [EC-104 MOXHO BKIOYUTH
€ro B IUKJINYECKYIO pacChUIKy (YCTaHOBKA (pi1a’kka B I0JIe
YuacTByeT B HUKJINYeCKOil paccbluike). /1 Bcex Takux
3JIEMEHTOB HX 3HAYEHU, Ja)Ke MIPU OTCYTCTBHH U3MEHEHUH,
OyIyT OTCBIIATHCS C YKa3aHHBIM 37€Ch MIEPHOIOM (B
MUJUTUCEKYH 1aX)

25000

IMepuon unkaUYecKoi
OTCBLIKH, CEK

[Ipu onucanuun 3nemenTa faHHbIX [EC-104 MOXHO BKIOYUTH
€ro B UKJINYECKYIO PacChUIKy (yCTaHOBKa (hIaXkKa B MoJie
YuacTBYeT B HUKJINYECKOil pacebuike). [l Bcex Takux
3JIEMEHTOB HX 3HaYCHU, JaXKe IIPH OTCYTCTBHH U3MEHEHUH,
Oy/IyT OTCBHIIATHCS C YKA3aHHBIM 37IeCh TIEPHOAOM (B CEKYHIaX).
JlaHHBII MapaMeTp OCTaBJIEH B LIENAX 0OpaTHOMN
coBMmectuMocTu. Ecnu 3Hauenne napamerpa Ilepnog
HUKJIUYECKOI 0TCHIIKH (MC) OTJIUYHO OT HYJISI, TO TaHHBII
napameTtp urHopupyercsa. Hauunas ¢ sepcun CIIO 1.6.5
apaMeTp CKPBIT

25

Hcnoan3oBaTh
HeNpepbIBHBII MeTo
ajgpecanuu

OxoHoMHEIH pexuM [EC-104, B 0TChIIaeMBIX TTAaKETaX
YKa3bIBaeTCs aJ[pec TOJIHKO MEPBOTO AIEMEHTa, CYNTAEM aJipeca
OCTaJbHBIX MOCIIEA0BATENIEHO HapacTatomumu. 0 — He
HCTIONB3YeTCsI, | — MCIIOIB30BaTh 3TOT METO/T

HcnoaszoBarh™
HAKOIUIEHHE oYepeau
COO0LIeHU I

HakarumBath TaHHBIE IPH OTCYTCTBHU CBSI3U C MaCTEPOM.

0 — He ucnonb3yeTcs (cOpackiBaeTCs ouepeib JaHHBIX TIOCIEe
BOCCTaHOBJIEHUS cBs3H). JIroboe uncno, oranynoe ot 0,
aKTHUBHPYET UCIOJIb30BaHNE HAKOIUIEHUS COOOLIEHUH C
orpaHHUuYeHHEM, KOTOPOe 3ajaeTcs mapamMerpom Pazmep
oyepeau cooOIeHuit

IloBenenne
B pexkume «Ctom»™*

Onpenensger noBeeHNE KOMIIOHEHTA ITPH OCTAHOBKE
[IPOrpamMMBl.

Hem axmuenocmu - o3HavaeT, 4to ycrpoiicto Slavel04
MIpeKpaliaeT Bce COEANHEHNUS M He BOCTIPUHIMAET HOBEIE;

Hopmanvnas paboma - 03Ha4aeT Npo0IDKeHHE padOThI B
O0OBIYHOM PEKUME

Her
AKTUBHOCTH
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ITapametp Onucanue 3HaveHue no
YMOJTYAHUIO
Ecnu 3nauenne we paBHo 0, TO pH MOTYYEHUH KOMaHIbI 0
HrHopupoBath cuaxponuzaiuu Bpemenu (C_CS NA 1), cuHXpoHH3aInu
KOMaHJy time sync BpeMeHH He npoucxoauT. Ecim atoT mapamerp pasen 0, To
KOMaHJa CHHXPOHH3aLU1 BPEMEHH BBITIOIHACTCS
Ecnu B 3TOM 10J1€ 3a/1aHO 3Ha4YeHUE |, TO, TPU CUHXPOHU3ALIUU 0
CunTaTth, YTO BpeMs
. BpPEMEHH, BpeMs B COCTaBE KOMaH/IbI OyZeT HHTEPIPETUPOBAHO,
B KOMaHJe time sync
kak UTC. Ecnu 3anano 3nadenue 0, T0, 3T0 Bpems Oyaer
3agano B UTC
WHTEPIIPETUPOBAHO, KaK JIOKAIbHOE BPEMSI
MuaauceKyHabl, KoppekTnpoBka KoMaH/bl CHHXPOHHU3ALUN BPEMEHU 0
KOTOpbIE HA/I0
J100aBJISITh,
YUYUTBIBAs 33/1€PKKY
KOMAaH/IbI
TIME_SYNC
Onpenenser pasmep Oydepa COOOIEHHH IS TIEPECHUIKH B 1000
HOPMAJTPHOM peXHMe, a TaK)Ke IPU OTCYTCTBUU cBsi3u. Crenyer
n3beraTh yCTAaHOBKU pazMepa odepenu coodmenuii 6onee 50000
COOOIIIEHNH, TTOCKOJIBKY B ATOM CITydae BOSHUKAET PUCK
HCcYepHaHus pe3epBa ONepaTUBHON MaMSITH.
Bwmecre ¢ TeM, pazmep ouepeny AOKEH ObITh HE MEHbIIIE
Pa3mep ouepenn
N TUTAHUPYEMOTO KOJIMYECTBA DJIEMEHTOB JJAHHBIX. DTO CBSI3aHO C
€o001IeHuI
TeM, 4To Tipu BHeHeM nonkiodernn [EC-104 Slave moxet
MOJYYHTh KOMaHIy OOLIEero ompoca, 4To IPUBEAET K
€IMHOBPEMEHHOMY 3allOJTHEHHUIO O4epe/IH MOCIeTHIMHU
3HAYEHISIMH BCEX JIEMEHTOB JIaHHBIX. Ecii pa3mep odepenu
MEHBIIIE PEKOMEHIyeMOT0, TO YacTh JaHHBIX He OyeT
OTIpaBJeHa
®axxok M, ycraHOBIIEHHBII B [10J1€, 03HAYAET, YTO
He ucnoan3oBathb
10-Mapping YTEHUE/3AMNCH MPUBSI3AHHBIX IEPEMEHHBIX TIPOUCXOIUT IO
aapecy (npsmoit moctym k namsitu [1JIK), 6e3 ncnonszoBanus
(pexoMeHayeTCs) ’
Mexanusma 1/O Mapping (cooTHeceHHe BXOI0B/BBIXOA0B)
®axxok M, ycraHOBIIEHHBI B 110J1€, 03HAYAET, YTO 3HAUECHHUE
MeTku BpeMeHH
MeTku Bpemenu cooTBeTctByer UTC, mHaue - TOKaabHOTO
B ¢opmate UTC
BpEMEHU
Unentuduxarop una | 3aganue ID s nons3osatensckoro tuna LREAL(double), 6e3 129
s 64 outHoro double | MeTku BpemeHn
+ DaiiT KayecTBa
Hnentuduxarop tuna | 3aganue ID s nonp3oBatensekoro Taa LREAL(double), ¢ 130
aJist 64 outHoro double | MeTKOM BpeMeHHU
+ D0ailT KayecTBA
+ 56 OuTHBII time
HUnenrudpuxarop tuna | 3aganue ID msa nons3oBatensckoro Tuna ULINT (uint), 6e3 131
A5 64 GuTHOro Uint | MeTKH BpeMeHH
+ DaiiT KayecTBa
HUnentuduxarop tuna | 3aganue [D mis nonp3oBatensekoro Trmna ULINT (uint), ¢ 132

s 64 GuTHOrO UINt
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ITapametp Onucanue 3HaveHue no
YMOJTYAHUIO
+ 0aliT kayecTBa METKOW BpEMEHHU
+ 56 OuTHBII time

Ipumeyanus
*- IpeaycMOTPEHa BO3MOXKHOCTh OTKIFOUCHHUS HAKOIUICHHS O4Yepelr COOOILICHHWH, KOTrha BEIOMbIH KOHTpOJLIEp
Haxomutest B pexxume «Ctom». To ects, ecnu 3amaH mapaMerp Mcmosib30BaTh HAKOILIEHHE OYepend COOOIIeHUi
(sroboe gmcno, ormmaHoe oT () ¥ BeZOMBIH KOHTPOJUIEp OCTaHOBIICH, TO, IIPH BO3OOHOBIICHHH PabOTHI M TOAKIIIOYCHAHN K
HEeMy, yCTapeBIIHNE IaHHble He OymyT mocTymaTtb. Bemymmii KOHTpoiutep, NP IOTEpsAX CBA3M, OyIdeT HaKaIUIMBaTh
o4epesib COOOIICHHUI U PH MOAKITIOUCHUH MOCTYIIAT BCE TAHHbIC.

1) Ecnu TpeOyeTcsi OTKIIOYHUTH HAKOIUICHHE COOOLICHHH B pexknme «CTom», TO TOJI30BATENlb MOXKET HCIONb30BaTh
CJEeIyIOIMNA oepaTop:

Slave_104 Driver.m_outer.set_not_accum_in_stop(not_accum_in_stop);

I[Tocne BBI30Ba 3TOTO OMeparopa B Slave_104_Driver ue 6yayT KOMUTHCS OTUETHI B pexume «CTom».

2) Ecnu moTpeOyeTcss OYHCTHTH O4Yepelb COOOLICHHH M3 NPHIOKEHHUS, TO IIOJB30BATEIb MOXKET HCIIONB30BaTh
CIIC YOI METONI;

Slave_104 Driver.purge_queue();

[Tocne BbI30Ba Toro Metona B Slave_104_Driver 6yaet yaaneHo coaepxkumoe 6ydepa coodiieHuil.

**- pemxycMOTpEeHa BO3MOXKHOCTh CAMOCTOSITENIFHO aKTHBUPOBATh «IIOBEICHHE B pekiMe «CTOm»» B IPOrpaMMHOM
kone. Jnst akTuBanuu pexuma TpeOyercs B mporpamme mpucBouth 3Hauenue TRUE cBoiictBy ActivateStopBehavior
HEOOXOIUMOI0 YCTPOHCTBA!

«IEC104Slave_device namex.ActivateStopBehavior := TRUE;

Iocue atoro slave-yctpoiictBo nepeiinet B CTomn-pexum paboTh

[IpeaycMoTpeHo KypHaTUPOBAaHUE COOBITUN CHHXPOHHU3ALMK BPEMEHU MPHU MOJYYEHUH KOMaHIbI
CHUHXPOHU3AIUU (time sync). Knnent moceuraer KOMaHy CMHXpPOHH3allUW U Ha OCHOBHOM BKJIIaJKEC
napamMeTpoB yCTpofICTBa BO BKJIAaJKEC )Kypﬂa.n, B 3aBUCHUMOCTH OT BLI6paHHOF O 3HAUCHUA ITapaMeTpa
«ArHopupoBaTh KOMaHAy time sync», TOJDKHBI TOSBHTHCS COOOIICHHUS Cleayromero Buaa: «Set
system clock to ...», «Set system clock succeded» nnu «Set system clock failed» (Pucynoxk 6).

VT EETTE T Components ~ | & | [ IO 135 | E'D |0 136 | () 229 | stdlogger - Ourctime | & &
Kecocte Bpemennas oTmena Onucanmne Komnorent

Mpunoxexna

i ] 13.01.2021 15:50:52.400 slave 104 381 1: Got data ToDrvPs 1045lave
PEZEDEHOE KONKP OBAHKME 1 Li ] 13.01.2021 15:50:52.400 slave104 381 1: read_fds is set IoDrvPs1045lave
BOCCTAHOBNEHHE o 13.01,2021 15:50:52.400 slaye 104 S81 1 Select grrand 1oDrvPs 1045lave

. i ] 13.01.2021 15:50:52.383 | slave 104 381 1: Set system dock succeeded ToDrvPs 1045lave

Daiinel L] 13.01.2021 10:52:21.973 slave104 381 1; Set system dock to 13/1/2021 10:50:52.378 IoDrvPs 104Siave

i 13.01,2021 10:52:21.873 ¥ 5 IoDrvPs1048ave
Hyphan < >

Pucynox 6 - XXypHanupoBanue KOMaH/ bl CHHXPOHH3AIIMH BPEMEHH

Taxke NpenycMOTPEHO >KypHAJIMPOBAHHE COOBITHS MEPENOSHEHUS odepenel CrnopajandecKux

JTaHHBIX. BO3MOXHO JBa cllydast IEPETOTHEHUS OUYePEIn:
— TIepernoJIHAETCS OoYepeab M3MEHEHHH NaHHBIX (OJlHA OYepenpb JJsl BCEX COECTUHEHHI) U
JIOJKHO TIOSIBUTHCSI COOOIIEHHE CISAYIOIETO BUIA:
«Slave 104 Driver change queue overflow»

— TIeperoJIHAETCS OYepeb CIIOHTAaHHBIX COOOMIEHUH KOHKPETHOM Maphl COETUHEHUI

OCHOBHOC-PE3CPBHOC U NOJIKHO IMMOABUTHCA COO6H.[€HI/IC CJICOYIOLICTO BUAA:
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«Slave_104 Driver 192.168.0.10:2404 queue overflow.

Ha Bknanke Slave IEC 104 Kondurypauus, MoKHO 3a1aTh 3HaueHue napamerpa Ilpuopurer Gl

JAHHBIX Nepel CNOHTAHHBIMU JaHHbIMH (PucyHOK 7).

T Slave_104_Driver x
Pepaktop IEC104 Slave Mapamerp Tun 3HaueHue  3HauyeHWe no ymonuaHuwe  EguHuua ™

§ CuMTaTe, uTo BpemA B KoMaHae time sync sanaHo s UTC DWORD a a

akHelE
A # Mc, KoTopble Hano A00EENATE, YHMTEIBAA SANEMHKY KomaHab TIME_SYNC DWORD ] o
.  NaeHTudikatop TMRa AnA 64 GuTHoro double + BaiiT kauscTsa BYTE 129 129
LakHsie AnA npuEMa . —
@ Waermudikatop TMNa AnA 64 ButHoro double + it KavecTsa + 56 BUTHEN time BYTE 130 130
KoMarmsl % NaeHTudikaTop TMRE ANA 64 BUTHOro Uint + BaiTT kauecTsa EYTE 131 131
@ Waeqmudmkartop THna Ana 64 BuTHoro uint + BaiT kavecTsa + 56 BuTHLIR time BYTE 132 132
Slave IEC 104 Kondwrypauua # MeTin spemetn s dopmate UTC BOOL True True
 OBwmi aapec ycTpoicTea (ana npuéna) WORD 1 1
Slave IEC 104 M3K-ofbexTos & Mepvon wikneckoil oTcskm (o) DWORD 25000 25000
% Starting Parameterld of new data descriptions (input) DWORD 84000 84000
@ ‘HDMODMTET GI AaHHbIX NEPeA NOHTAHHBIMK AEHHBIMA | BOOL True True

 Paszmep ouepean cooblueHmi WORD 1000 1000

Cocroanue

Pucynok 7 - Bxiagka Slave IEC 101 Konduryparms

JIBOIHOM MIETYOK JIEBOM KHOMKOW MBIIIM MO siyeiike B cTondie 3Hauenue B ctpoke Ilpuopurer

GI JAHHBIX NEpel CIOHTAHHBIMU TaHHBIMH ITO3BOJIACT 3a1aTh H€O6XOIII/IMOG 3HA4YCHHC.

Ecnu 3nauenue napamerpa TRUE (3HaueHune o yMOIYaHHIO), TO JAaHHBIE OTBETA HA OOIIMIA OMPOC

CTaHIIMU OTCHUIAIOTCA Cpa3y MOCIIe MOJIYUYEHUS 3ampoca OT KJIMEHTA.
Hanpuwmep:
Ucxonuoe cocrosaue:

— TIOCJIeIOBATEILHOCTh CIIOHTAHHBIX JaHHBIX Ha MOoMeHT Gl 3ampoca: 1, 2, 3,4, 5, 6, 7,
— B MOMEHT nonyueHus 3anpoca GI ouepens: 4, 5, 6, 7;
— TeKylllee COCTOSIHUE JaHHBIX: /.

B otBete Ha GI oTchutaeTcs Tekylee 3HaUeHUE: 7, a Jajee JOChUTAIOTCS TaHHbIe U3 odyepenu: 4, 5,

6, 7. 3a BpeMs 3THX OTCBHUIOK BO3HUKIIM HOBBIE CTIOHTaHHBIC HaHHbIe: 8, 9, 10.
B urore oTchuika TaHHBIX:
1sp,2sp,3sp, 7Gl,4sp,5sp,6sp,7sp,8sp,9sp,10sp
r7ie SP - cioHTaHHbIe nanHbie, Gl - maHHbIe oTBeTa Ha 3ampoc Gl.

Ecnu 3nauenue mapamerpa FALSE., To nanHble oTBeTa Ha OOLIMI OMPOC CTaHIIMM OTCBHLIAIOTCS

IOCJIC CIIOHTAHHBIX HOAHHBIX HaXOAAIIUXCA B OYCpPCAU, B MOMCHT IOJYYCHHA 3alpoca GIL.

CroHTaHHBIC JAaHHBIC, BO3HUKAIOIINEC ITOCJIC MMOJIYYCHHS 3aIIpoca GI, OTCBHLIAIOTCS Iocie oTBeTa Ha Gl.

B utore oTchlIKa JaHHBIX:

1sp,2sp,3sp,4sp,5sp,6sp,7sp,7Gl,8sp,9sp, 10sp
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NHOOPMALIUA

Ecmu Brkiazgka Slave IEC 104 Kondurypamusi OTCyTCTBYET, TO HEOOXOIMMO TIEPEHTH B

MeHI0 MHeTpyMeHThI= ONuuu = HAWTH ITyHKT @ Penaxrop YCTPOMCTB U YyCTaHOBHTH
(naxok HanpoTuB noiist [loka3pIBaTH 001IME OKHA KOH(UIYPALMH YCTPOICTB

Co31aHue cniucka 3J1eMEeHTOB IaHHBIX, nepeaaBaeMsbix no IEC-104

B penaktope ycrpoiicta Slave 104 Driver mepeiigute Ha BHYTPEHHIOIO BKJIaAKy JlaHHBIE

(Pucynok 8).
T Slave_104_Driver X -
~
PenakTop IEC104 Slave
NofaeuTte napameTp PenakTHposaTs napaMeTp Y EanuTE napaMeTp
| Aannbie [[] Coznaearts skzemnnapsl [EC nepeMetkbix 1 NPMBAZKY NP1 A00aBNeHM NapaMeTpoE

- 4 n 13Ty " A ER M - .
[Natikbie Ans npuémMa WcnonbzoBaTh aBTOMaTHHECKM MEHEDMPY eMble MMeHa anA IEC nepeMenHbix

WMma  Tun  Agpec gaHHBIX ABTONPUCECEHWE METKW EpemMeH  Llmknndeckan nepegava HeuyecTEMT
KoMarabl
Slave IEC 104 M3K-obbekTos <
Tun daina
Mrngy SKCno|
pT PT ® sy (O)xml v
< >

Pucynox 8 — Penaxrop Slave 104 Driver. Bxiagka «J{aHHbIE)

DOneMeHThl JAaHHBIX OIMCBIBAIOTCS Kak mapamerpbl. [[is noOaBieHus, W3MEHEHUS U yAaJeHUS
3JIEMEHTOB JAHHBIX UCIIOJIb3YIOTCSI COOTBETCTBEHHO KHONIKU /Jo0asumb napamemp, Peoakmupoeampo
napamemp, Yoanums napamemp. IlepeliTn K pelakTUPOBAHMIO MAPAMETPA TAKKE MOYKHO JIBOMHBIM
IIETTYKOM JIEBOI KHOIKOM MBIIIN MO HY>KHOU cTpoke. OKHA BBOJIA/peJaKTHPOBAHHUS JIEMEHTA JTaHHBIX

BBITJISIIAT Clieayromum oopazom (Pucyrok 9).

JoBasuTe HOBBI NapameTp H [JoBaenTs HOBBIA NapameTp H JoBaenTe HoBLIN NapameTp n
Tun paxkBLX: M_SP_MA 1 ~ Tun GaHHGIX: M_ME_NA_1 ~ Tun pakkbc M_ME_TE_1 ~
Anpec 0fbEKTa MHPOpMaLIN: 1 < Anpec oSbEKTa MHEOPMALMM: 2 = Anpec ofbeKTa MHDopMaLIM: 3 =
VuacTeyeT & waknwieckod pacceunke: [ Y4BCTBYET B LMKNMYecko pacceinke: [ | ABTONPHCEOSHUE METKW BPEMEHN: O
Monoca HeHyBCTBMTENLHOCTH: 0,0000000 2. [Nonoca HewyECTBUTENEHOCTI 0,0000000 = lNonoca HeYyBCTEMTENEHOCTH. 0.0000000 =
Onucaxue NapamMeTpa; :l Bepxtnn rpatmua 0.0000000 o Macwras: 0,0000000 =
[ep— RS 0.0000000 > Onucarie napatvetoa: [ ]
P P l:l Wma nepemestoi;

Wma :

Pucynok 9 — OxHa 100aBieHUs] HOBOTO NapaMeTpa (3JeMeHTa JTaHHBIX )

Hactpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.7



Hacrpoiika kouTpouiepa B kauectse Slave IEC 60870-5-104

,HJ'I?I OJIECMCHTA AJAaHHBIX YKAXKHUTC 3HAYCHUA B IIOJIAX. HapaMeTpLI OJIEMCHTOB IIPCACTaBJICHBI B

Tabimue 4.

Tabnmmna 4 — [MapameTpsr anementoB qanaeix |[EC-104

IMapameTp Onucanue

Nmsa HaunmMmeHoBaHMe 31eMeHTa JaHHBIX

AcconuupoBaHHbIi ¢ 3TUM 3eMeHToM JaHHbiX Tl [EC-104. CnipaBounbie
tunsl JaaabX [EC-104 mpuBenens! B Tabnuie 5. Yacto ucmnonb3yembie
THUIIBI JAHHBIX:

Tun nannbIX 0 M_SP_TB_1 — s AUCKPETOB C METKON BPEMEHH;
0 M_ME_TF_1 - nus float-3HaueHuii ¢ METKOH BpEMEHU;

0 M_IT_TB_1 - mrs nemodnciaeHHBIX 3HAYCHUI

YHUKalIbHBIN aJipec 2JIeMeHTa JaHHbIX. 3HaUeHHE ajipeca He JOKHO
MIPEBBINIATh MAKCUMAJIBHO TOIYCTUMOIO 3HAaYEeHHUs, KOTOPOE
00yCIIOBJIMBAETCS pa3MepoM aapecHoro mnosst PDU.

Pa3mep anpecnoro nons PDU onpenensercs napamerpom JlyiiuHa moJs
«agpec».
Anpec o0beKTa

HampumMmep, ecin 3amaHo 3HaUeHHE TIUHEI IO aapeca paBHOE 2, TO
uHpopMauHn PHMED, peca p ’

MaKCUMAJIBHO JOIYCTUMOE 3HAUCHHE aJipeca He MOXKET MPEBBIMATh 65535
(mnst 3HAYEHUS 3 - HE MOXKET MpeBbImaTh 16777215).

[Ipu HEKOPPEKTHOM BBOAE, B JIOT€ MOSBUTCS COOOIICHUE O MEPENOTHEHUH
azipeca, HallpuMep:

«Address overflow: 100001 max: 65535»

YcraHoBKka (biakka B 3TOM I10JI€ aKTUBHPYET Y4acTHE 3JIEMEHTA JJaHHbBIX B

HUKJIUYEeCKOH pacchiike. /i BceX Takux 3JIEMEHTOB MX 3HAUYCHUS JTaXKe
YuacTByer IIPH OTCYTCTBHH W3MEHEHHUH OyIyT OTCHUIATHCS C IMIEPHOIOM (B CeK.),

B IMKJIMYECKO# pacchliike | YKa3aHHBIM Ha BKJIAJKe OOIIMX mapaMeTpoB. JJOCTyITHO ISl TUTIOB:

M_ME_NA 1,M_ME NB_ 1,M_ME_NC 1,M_ME _ND 1wu

M_SP_NA_1* (BHe ctanmapra)

VcranapiauBaeMasi IoJb30BaTeIeM MUHUMAJIbHAS pasHula MEXI1y

ITonoca
MOCJIEIHUM OTOCJIAHHBIM 3HAY€HHUEM U TEKYLIUM U3MEPEHHBIM
HEYYBCTBHUTEJIbHOCTH o
(deadband) (paccunTaHHBIM) B IPOTrpaMMe KOHTPOJUIEPA, TPEBBIIICHNE KOTOPOI
BBI3BIBACT CHOHTaHHYIO OTCI)IJ'IKy
Bepxusist rpanunua, [TapameTpsl, 3agaro1ue AUana3oH Jjisi HOPMaJIU30BaHHBIX THUIIOB
Huxuas rpanuna (M_ME_NA 1,M_ ME_TA 1,M_ME ND 1,M_ME _TD_1)

[Ipu ycTaHOBIIEHHOM B 3TOM 10Jie (riakke He TpeOyeTcs sIBHO 3a/1aBaTh
BPEMEHHYIO METKY ISl OTChIJIAEMOI'0 3HAYEHUS 3JIEMEHTA JAHHBIX.
Bpemennas mMeTka OyaeT asmomamuyecky 3a1aBaTbCs B JIOKAJIbHOM
ABTONpPHCBOEHNE BpeMeHn | BPEMEHH U NPUCBANUBATHCSA m_timestamp.

(7151 THIIOB ¢ METKOii [Ipu oTcyTcTBUM (Di1askKa, MOJIb30BATEIIb 6PYHHYIO B TPOrpaMMe

BpeMeHH) npucBanBaeT M_timestamp (¢ BO3MOXHOCTBIO CMEIIIEHHSI YaCOBOT'O Mosica
JUISL IOKAJIBHOTO BpeMenn). Eciin e mpucBouts M_timestamp, To Oyzer
repeaaBaTeCs HyJIeBasi BpEMEHHAsI METKA.

3nauenue Metku BpemeHn cooTBeTcTByeT UTC mim JOKaTbHOMY BpEMEHHU
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ITapametp Onucanne
B 3aBHCHMOCTH OT napamerpa «MeTkn Bpemenn B popmate UTC»
Macwrad s macmrabupyembIx iapameTpoB, ipu Beioope Tunma M ME TE 1

Onucanue napamerpa

OHHI/IOHaJ'II)HO, TCKCTOBOC OIIMCAaHUC DJICMCHTA JaHHBIX

HNms nepeMeHHOIT™*™

Yka3zbeiBaetcst HazBanwue nepeMenHoi IEC (mporpamMmel KOHTposuiepa), B
KOTOPOH XpaHsTCs TepeiaBacMbIe JaHHBIE.

I[J'Iﬂ 3anonHeHus noas Ums HepeMeHHOﬁ HaXMUTC B 3TOM I10JIC KHOIIKY

* |, OTKpBIBAIOLIYI0 OKHO AccHcTeHT BBoaa. Halinure HyXHYIO
nepemennyo. Eciu ycraHoBieH ¢uiaxok B nosie CTpYKTYpUPOBAHHbIH
BU/I, TO PACKPBIBATE CIIMCKH C TIOMOIIBIO KHOMKH +. Eciiu raskok cHAT u
MepeMEeHHbIE IPEACTaBICHbl OJHUM OOJBIINM CITUCKOM, [T yI00CTBa
[IOHUCKa BOCHOIB3YHTECH HHIBTPOM

* Hauwmnas ¢ Bepcuu 1.7.2.0 B Slave 101 ocymiecTBieHa Mmojjep)kKa Mapamerpa «Y4acTBYET B IUKIMYECKOM
paccouike» st Tunia M_SP_NA_1.

** [lapaMeTp HPHCYTCTBYET B OKHE BBOJA/PCIAKTHPOBAHHS DJIEMCHTA IAaHHBIX, KOTJA INPUBS3KA NEPEMEHHBIX
MPOUCXOINT Mo anpecy (mpsmoii goctyn k mamstu [1JIK), 6e3 ncnonp3oBanus Mexannzma I/O Mapping (cooTHeceHme

BXOJIOB/BBIXOIOB), TIPH YCIIOBHH, YTO He CHAT (uiaxkok ¢ mapamerpa «He ucmons3zoBats 10-Mapping»

PeanuzoBansbl CJICAYIOIIHNC HHGHTH(bHK&TOpBI TUIIa, IMMPCACTAaBJICHHLIC B Ta6n1/1ue 5

Tabmmma 5 — [Nepedyens Tumos nanaeix IEC-104

Tun nanaeix | ID Tuna Onucauue
JAAHHBIX

M_SP_NA_1 1 OpnnoseMeHTHast THHOpMAITUS
M_DP_NA 1 JByxanemeHTHas nHGOPMAIUS
M_ST NA 1 5 WHbopMaIs o MOI0KEHUH OTITaeK
M_BO_NA 1 7 Crpoxka u3 32 6ut
M_ME_NA_1 9 Nsmepsiemas BenMyrMHAa, HOPMAJIN30BAHHOE 3HAYEHHE
M_ME_NB_1 11 W3mepsiemast BeIMUMHA, MACIITaA0UPyEMOE 3HAYEHHE
M_ME_NC 1 13 Nzmepsiemas BenmuunHa, GOpMAT C TUIABAIOIIEH 3aIIITOMN
M_IT NA 1 15 WuTerpanbHas cymma
M_ME_ND_1 21 W3mepsiemas Benmu4nHa, HOPMaJIN30BaHHOE 3HAUEHUE 0€3 OmucaTels KauecTBa
M_SP_TB_1 30 OpHodneMeHTHas HH(popManus ¢ 56-OMTHOIM METKOW BpeMeHH
M_DP_TB_1 31 JByxaneMeHTHas nHpopManus ¢ 56-OuTHON METKOW BpeMeHH
M ST TB 1 32 Mupopmanys o IOI0KEHUH OTIIAEK ¢ 56-OUTHON METKON BPEMEHH
M_BO TB_1 33 Crpoka u3 32-x GUT ¢ 56-OUTHON METKOM BpEMEHH
M_ME_TD_1 34 Nzmepsiemas Benmu4rHa HOPMAITM30BaHHOE 3HAYCHUE C 56 OUTHOI METKOM

BpEMEHU
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Tun panaeix | ID Tuma Onucanmne
JAAHHBIX
M_ME_TE_ 1 35 W3mepsiemas BeTMurHA MacIITAOMPOBAHHOE 3HAUCHUE C 56 OUTHOM METKOM
BpEMEHH
M_ME_TF_1 36 W3mMepsiemast BeTMYMHA C IJIABAIONICH 3aIATOM ¢ 56 OUTHONH METKOW BPEeMEHHU
M_IT_TB_1 37 WuTerpanphas cymma ¢ 56-OMTHOM METKOM BpeMeHH
M_EP_TD 1 38 Wnudopmanus o paboTe peaeiiHol 3aIuThl ¢ 56-0MTHOI METKOH BpeMeHH
M_LR_NA 129* | Undopmanus nonszosatensekoro Tuna LREAL u3 64-x 6ut + GallT kauecTsa,

0e3 MEeTKH BPEMCHH

M_LR_TC 130* | Uudopmanus nonszosarensekoro Tuna LREAL u3 64-x Out + Gaiit KauecTsa ¢
56-0uTHOM METKOW BpeMEeHHU

M_ULINT_NA | 131* | Uadpopmanus nons3osarensckoro tina ULINT u3 64-x 6Gut + GalfiT kayecTsa,
0e3 MeTKH BpeMeHH

M_ULINT_TC | 132* | Uudpopmanus nons3osarensckoro tuna ULINT us 64-x Gut + Gaiit kayecTsa ¢
56-0uTHOM METKOW BpeMEeHU

Ipumeuanue - * - ID 3agaercs monp3zoBarenem

3amonneHHas Bkiaaka Jlanable moka3ana Ha pucyHke 10.

T slave_104_Driver x -
PenakTop IEC104 Slave
Iofasute napameTp PenakTuposaTe napameTp ¥panuTe napameTp

Aakrble [ Coznasats sksemnnspel [EC nepeMerHslX ¥ NPHEASKY NPk A0B3BNEHMK NAapaMeTp OB

Nanrbie ana npuEma Wcnons30BaTh aBTOMATHHECKH MEHEPHPY EMBIE MMEHa AnA TEC nepemettbix

wn Tun Aapec qanHen ApTonpucBoeH.,  Lvknwueckas ne.. HeuyecTeuTeneH.. BepxHaa rpad.. Hwxdaarpa..  Macwrad  Onncanue
KomMarge!
151 Data_1 M_ME_TE_1 1 O - 0,5 - - 0
Slave IEC 104 M3K-06wexTon [5iData 2 MMETF L 2 L . 0 - - -
151 Data_3 M_SP_TB_1 3 - 0
Enmmms [S1Data 4 MSPNA_L 4 - 0
rcho praLms < >

Tn daiing
WmnopT SkcnopT @esv  Oaml

Pucynok 10 — IIpumMep criucka 371eMEHTOB TaHHBIX
Co3aanue cnucka 3J1eMEeHTOB IaHHbIX, noay4aembix no IEC-104

Hapsiny c otmpaBkoit u3aMeHuBIIuXcs JaHHBIX 1o mpotokory IEC 60870-104, oOwekt
Slave 104 Driver Takxe MOXeT U IPUHUMATH JaHHBIE OT APYTOil CTOPOHBI OOMEHA U, B COOTBETCTBUU

C MPUHATON MPOTOKOJIbHOM HH(pOpMaLMel, U3MEHATh 3HaUeHHsI IEPEMEHHBIX MPHIIOKEHHUS.

B 1o Bpems kak Ha Bkiagke /laHHBIe TIOB30BATEh MOXKET KOHPHUTYPUPOBAThH MEpeIaBaeMble 10
MPOTOKOJIy JaHHBIC, TO Ha BKiajake /laHHBbIe Il MpHeMa MOXXHO CKOH(PUTYpHpOBaTh JaHHBIC,
KOTOpBIE MTOTYYarOTCs MO MPOTOKONY. By n HazHaueHue nosieit Ha BkiIaakax Jannsie v Jlannbie nis

npuema uaeHTnuHbl (Pucynoxk 11).
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T slave_104_Driver X -
Pepaktop IEC104 Slave
[NoBasuTe napameTp PepakTuposats napameTp YnanuTe napameTp

Aavkele [] coznaeats sksemnnapbl [EC NEpEMEHKbIX M NPHEASKY NPW A0D3ENERIM N3PAMETP OB

14 n . sy ' A0y 1 A n "
[arksie ana npréma WononbsoBaTh aBTOMATHHECKM IreHEpMPYeMble kMeHa AnA [EC nep emenHb

Mma  Tun  Agpec agaHHbix AsTonpucecerne MeTkn Bpemenn  Llnknnueckas nepegava HeuyscTenTensHocTe Bepx
Komarab

Slave IEC 104 M3K-obuekToB

Tun daiina
Wmnopt SkcnopT @ev  Oxml

Pucynoxk 11 — Penakrop Slave 104 Driver. Bkinaaka «/lanHble 1uist mpuemay

W tam 1 TaM 3a7aeTcs COOTHOIICHHE MEXY IMapaMeTpaMu MPOTOKoIa (apec, TUI) U MEePEeMEHHOI
npuiokeHus. Pa3nuiia Tojbko B TOM, YTO NIEPEMEHHbIE IPUIIOKEHUS], YKa3aHHbIE Ha BKiIajike JlaHHbIe
AJsl nmpuemMa, OyAyT H3MEHSATH CBOE 3HAUYEHHUE, METKY BPEMEHH, KaueCTBO IIOCIE MOJIYyYCHUS

Bxoasammx PDU ¢ npuuunoit nepenaun «CnortanHas», «{ukimmaeckas», « OOl ormpocy.

Anpeca nHopMaMoHHBIX 00BEKTOB «/laHHBIX» U «/laHHBIE A7 IpUeMa» MOTryT nepecekarbcs. B
paMKax NIpOTOKOJIa pas3HHUlla ompexeinsercs mapamerpoM «Aznpec ASDU» (mHOrza ero Ha3bIBaroT
«O6mmit agpec»). HWHbIMH clioBaMH, CYIIECTBYeT 2 HE3aBHCHMBIX MHOXXECTBA aJpECOB
nHpopmannoHHbIX 00bekToB (IO address) mist oTnaBaeMbIX M TOJTYYaeMBIX JaHHBIX. Kakmoe

MHO>KECTBO UMEET CBOI YHUKaIbHBINA OOIIHIT agpec.
Hampuwmep:
OOmwmii aapec I OTaaBaeMbIX JaHHbIX = 1. OTHaroTcs gaHHble ¢ aapecamu [1, 2, 3];
OOmwii aapec I mojydaeMbIX JaHHbIX = 2. [Tomydarotes ganHble ¢ aapecami [2, 3, 4].

B cnyuae, xorja MHOXECTBO MOJy4aeMbIX JaHHBIX He mycrtoe, Slave 104 Driver ¢opmupyer
KomaHJy ooOmero ompoca B orBeT Ha kKomaHgy START DATA mnocne ycTaHOBKM BXOZSIIETO
coeauHeHus. YcrpoiictBo tuna Slave 104 Driver He mochlIaeT HUKaKUX KOMaHJ 33 MCKIIOYEHUEM

KOMaH/IbI O6HI€FO OIIpocCa B BBIIICOITMCAHHOM CJiy4dac.

Co3nanue cnucka koMmanj, mojydaemsix no IEC-104

Kpome 3ampoca manubix ¢ koHTposuiepa B |IEC-104 peann3oBaHbl KOMaH[bI, UCTIOIB3YEMbIS IS

YCTaHOBKH 3Ha4Y€HUsI KaKOW-1100 nepeMeHHOMN, JIMOO0 BBIIOJHEHUS 0 CUTHATY KaKUX-T100 1eHCTBUH.

B pemakrope yctpoiictBa Slave 104 Driver mepeiinnte Ha BHYTPEHHIOIO BKIaaKy KomaHbl.
OOmuit BUJ peakTopa KOMaHI aHAJIOTMYEH PEJaKTOpy SJIEMEHTOB JNaHHBIX. KomaHIbl HAa TaHHOU
BKJIAJIKE OMMCHIBAIOTCA Kak mapameTpbl. [lns mobGaBneHUWs, W3MEHEHHs] WM yHaJeHHs KOMaH]
WCTOJIB3YIOTCSI COOTBETCTBEHHO KHONKHU /[odasumes napamemp, Peoakmuposeams napamemp,
Yoanume napamemp. llepeiiTh K pelakTUPOBAHHIO KOMAH]Ibl TAK)KE MOKHO JIBOMHBIM IIEITYKOM

JIEBOW KHOIIKOM MBIIIH 10 HY’)KHOU CTPOKE.

OKHO BBO/Ia/peIaKTUPOBAHKsI KOMaH/I BBIMJISITUT ciieaytomum oopasom (PucyHok 12).
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JoBaeuTe HoBBIA NapameTp

[JoBaenTs HoBLIR Napamertp

Wma:
Twn koMaxms!:
Anpec KOMaHOEL:

A.CIDOC SEPKANbEHOMD OTBETAE:

Onucanue napameTpa:

Wma nepemento;

BriGopka nepen eninonkeruem (0 - He ucnones.) M.

[52 Cmd 1 | W 152_Cmd_2

C_SC_MNA_1 ~ Twn KoMaxms: C SE TA 1 »
1 = Anpec KoOMaHok!: 2 =
0 = Anpec sepKankHOND OTEETE: 0 =
0 = BriSopka nepen Bminonkekkem (0 - He uenonkss.) mc. [ =

BepxHaa rpasuua: 0,0000000

A

Hyoxcting rpatnua: 0.0000000 =

Onucanue napameTpa:

Wma nepererHoil:

Pucynok 12 — OkHO 100aBiIeHUS HOBOW KOMaHIBI

Jnist KoMaH[ yKa)kKUTe 3HaueHus B moJisix. [lapameTpsl komaH[ ipeicTaBiieHs! B Tadnue 6.

Tabmmmna 6 — [Mapamerpsr komanzg IEC-104

IHapamerp

Onucanne

Nmsa

HaumenoBaHue KoMaHIbI

Tun naHHBIX

AccoruupoBansbiit ¢ 3Toi komauoi Tyt IEC-104. CnpaBoyHbIE THITBI
nanHbix [EC-104 npuseaeHs! B Tabnuie 7

Anpec o0beKkTa
uHGopmanuu

YHuKaIbHbIN agpec KoMaH bl 3HaYEHHE ajpeca He JOKHO MPEBHIIIATh
MaKCHMAaJIbHO JJOIYCTUMOT'O 3HaUCHUs, KOTOpOe 00yCIOBIMBACTCS
pa3zMepoM aapecHoro noist PDU.

Pa3mep anpecnoro nons PDU onpenensercs napamerpom JliiuHa moJs
«aapec».

Hampumep, ecnu 3a1aHo 3HaYeHHE AJTMHBI TIOJIS aJipeca paBHOE 2, TO
MAaKCUMAaJIbHO JOIYCTUMOE 3HAUEHHE aJipeca He MOXKET MPEBbILATh 65535
(nns1 3HaUeHus 3 - He MOXKET npeBbImaTh 16777215).

HpI/I HCKOPPCKTHOM BBOJC, B JIOI'C MMOSABUTCA COO6I].I€HI/IG O MMCPCIIOJIHCHUH
aZipeca KOMaH/, HalIpuMEp:

«Command addr overflow: 100002 max:65535»

AJlpec 3epKaJbLHOI0 0TBETA

Anpec 21eMeHTa JaHHbIX, B KOTOPBIH OyIeT TOMEeIIeHO 3HaYeHHe,
nepenanHoe koman 10 (0 — He ucronb3yercs)

Bpems 0;10kHpOBKH
(0 — He McmoaB3.)

KomaH s MOTYT OBITh MTPOCTBIMHU M C «BBIOOPKOU TIepe]T BHITOTHEHUEM)
(Select Before Operate). IIpu HEHyIIEBOM 3HAUEHUH 3TO BPEMSI, B TEUEHHE
KOTOPOIo KOMaH/Jia OCTAacTCA B COCTOSIHUN ((BBIGpaHa» JUTISA BBIIIOJTHEHUSL
(mocrne mockuUTKH 3ampoca select). YcmerHoe BbIMOTHEHHE KOMaH TbI
(execute) BO3MOXKHO J0 UCTEUYCHHSI TAHHOTO TaiiMayTa

Maciurad

I[J'ISI KOMaH/, 3aJaroIinux MaC].HTa6I/IpyeMBIC 3HA4YCHUA

BepxHusis rpanuna,
Hu:kHss rpannna

[Mapa mapameTpoB, ONPEENSIONINX JUANa30H 3HAUCHUH KOMaH/IbI JIIst
HopmanuzoBaHHbIX KoMana (C_SE NA 1uC SE TA 1)
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ITapametp

Onucanne

Onucanue napamerpa

OHHI/IOHaJ'II)HO, TCKCTOBOC OIITMCAaHUC KOMAaHAbI

HNms nepemMeHnHOii*

YkaszbpiBaeTcst HazBanwue nepeMenHoi IEC (mporpamMme! KOHTposuiepa), B
KOTOPO# XpaHsTCs TepeaBacMble KOMaH/IbI.

I[J'Iﬂ 3anonHeHus noias Ums HepeMeHHOﬁ HaXMUTC B 3TOM I10JIC KHOIIKY

* |, OTKPBIBAIOLIYI0 OKHO AccHcTeHT BBoaa. Halinure HyXHYIO
nepemennyo. Ecnu ycraHoBieH ¢uiaxok B nosie CTpYKTYpUPOBAaHHbIH
BU/I, TO PACKPBIBATE CIIMCKH C TIOMOIIBIO KHOMKH +. Eciiu praskok cHAT u
[IEPEMEHHBIE IPEACTaBICHb! OJHUM OOJIBIINM CIIUCKOM, VI yI00CTBa
[IOUCKa BOCIOIb3YHTECh GHIBTPOM

IIpumeuyanme: -*- mapameTp NPUCYTCTBYET B OKHE BBOAA/PEIAKTUPOBAHMS KOMaH/bI, KOTJIa IPUBS3Ka MEPEMEHHBIX
MPOMCXOINT 1o anpecy (mpsmoii goctyn k mamstu [1JIK), 6e3 ncnonp3oBanus Mexannzma 1/O Mapping (cooTHeceHue

BXOJIOB/BBIXO/IOB), IPH YCIIOBUH, YTO He CHAT (uiaxkok ¢ napamerpa «He ucnoas3zoBars 10-Mapping»

Tabmmmna 7 — [Nepedyens Tumos nanaeix [EC-104

Tun naHHBIX ID Tuna Onucanue
JAAHHBIX
C SC NA 1 45 Bunapras komaHa
C DC NA 1 46 Komanza ¢ TpeMst COCTOSHUSAME
C_RC_NA 1 47 Perynupyrolias nomarosasi KOMaHja
C_SE_NA 1 48 Komana ycraBku (HOPMaIM30BaHHOE 3HAUYCHHUE)
C SE NB 1 49 Komanza ycraBku (MaciiTabupyeMoe 3HaUEHHE)
C_SE NC_1 50 Komanna ycrasku (3Hauenue tuna float)
C_BO_NA_1 ol Komania ycTaHOBKH TOOUTOBOTO PETHCTPa
CSCTA 1 58 bunapnas xomanaa ¢ 56-0MTHON METKOW BpeMEeHU
CDCTA 1 59 Komanpa ¢ Tpemst cocTossHUSAMU ¢ 56-OUTHOM METKOI BpeMeHH!
CRCTA 1 60 Perynupyrolas momarosasi KOMaHaa ¢ 56-OUTHON METKON BPEMEHH
CSETA 1 61 Komanpa ycraBku (HOpMaM30BaHHOE 3HAYEHHE) C S6-OMTHOW METKOM BpeMeHH
CSE TB 1 62 Komanpa ycraBku (MacirabupyeMoe 3HaueHHe) ¢ 56-0MTHOM METKOH BpeMeHH!
C SE TC 1 63 Komanpa ycrasku (3Hadenune tuna float) ¢ 56-6MTHOM METKOM BpeMeHH
CBOTA 1 64 Komanma ycTaHOBKH TOOUTOBOTO pErucTpa ¢ S6-OMTHOH METKOH BpeMeHH!
C_ CS_ NA 1 103 KomaH1a CHHXpOHU3ALUHY BPEMEHU

B03MOXHOCTE COXpaHATh IPUHATOE BPEMs B IEPEMEHHOM, HE BRINOIHIS CHHXPOHU3AIUIO

Ecmu y o0bekra Slave 104 Driver ycraHoBieH ykasatenb Ha uHTepdeiic I_clock_handler ¢
nomotneio BbizoBa Slave 104 Driver.m_outer.set_clock_sync_handler (i_clock _handler), to mnpu

IMOJIYYCHHUN KOMAaHIbI

C_CS_NA 1

cepsep 1ec-60870-104(101) wme Oymer mBITaThCA caMm

CHHXPOHHU3UPOBATh BPEeMsi, BMECTO 3TOro OyJeT BbI3BaHa MoJyib30oBaTenbekas Gynkuus on_clock_sync
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(timestamp_type). B oroit ¢yakiuun wuaTepdetica i clock sync handler momp3oBatens wuMmeer

BO3MOYXHOCTh BBIITOJTHUTH JCHCTBHS, TPOUKTOBAHHBIC JIOTHKOW PabOThl KOHTPOJLIEpA.
IIpumep uCnoIb30BaHUSA:
FUNCTION BLOCK clocksync handler fb IMPLEMENTS IEC LIB.i clock sync handler

METHOD on_clock sync // nojb30oBaTeNbCKMM MeTonm oOpaBorky xoMmanzsl C_CS NA 1
VAR _INPUT

t : IEC LIB.timestamp type;

END VAR

GVL 1.g ts := t;

PROGRAM PLC PRG

VAR

first cycle : BOOL := TRUE;
timesync_handler : clocksync handler fb;
END VAR

IF ( first cycle )

THEN

first cycle := FALSE;

Unbalanced Secondary 101 Driver 1.m outer master.set clock sync handler (timesync h
andler); // mma 101-ro

Slave 104 Driver.m outer.set clock sync handler (timesync_handler); // mna 104-ro
END IF

Co3nanne nepeMeHHBIX /1JIsl pa00ThI ¢ JAHHBIMHI/KOMaHIaMu, epeaaBaeMmbivu no IEC-104

DneMeHTHl JTAaHHBIX M KOMaH[bl, omucaHHele B pemaktope IEC-104, B TepmuHOMOTHMM Cpeabl
pa3paboTKU SBISIOTCS KaHAJaMHM BBOAAa-BbIBOAA. /Iy peanu3anuu oOMeHa JaHHBIMH HEOOXOIMMO

CO3aaTh J3TH KaHaJIbl (CM. MMpEaAbIAYIINC pa3I[eJ'IBI), CO3/1aTb B NPOrpaMMHOM KOAC NEPEMCHHLIC

CIICHHUAIIBHBIX TUIIOB, ITIOCJIC YCTO CBA3ATh NICPEMEHHBIC C KaHAaJIaMHi BBOZd-BbIBOA.

TpebyeMble TUIIBI TepeMEeHHBIX ((PYHKIIMOHAIBHBIE OJIOKK) omKcaHbl B Oubnuoreke PslecCommon.
Dta OuOnMoTeKka, a Takxke Hcnonp3ywomas ee Oubimoreka PsloDrvlecl04Slave apromarnuecku

MOJIKJTFOYAI0TCS TpH o0aBieHnn ycrporictea Slave 104 Driver.

Jlns mpeoOpa3oBaHusl BpeMEHHBIX METOK M_timestamp B Systimedate u oOparHo, B OuOIMOTEKE
PslecCommon mpucyrctByor — ¢(yHkius Systimedate_to_timestamp u ¢GyHKIHOHATBHBIN OJI0K
timestamp_to_systimedate.

Jis_TaHHBIX MCIIONB3YIOTCS Cieayromue GyHKiHoHambHbie O1oku: bo_tb_fb, ep_td_fb, it_tb_fb,
me_tf_fb, sp_tb_fb, me_td_fb. B naumenoBanuu 6moka dakruyecku ykazan tun gaHHbix |EC-104,
Hanpumep, Omoky bo_tb fb coorBerctByer ™Hm M_BO _TB 1, a me_tf fb coorBercTByer
M_ME_TF 1. KonuuecTBo (yHKIIMOHATHHBIX OJIOKOB MEHbBIIIE KomudecTBa TUTIOB MaHHbIX IEC-104,

KaXKJIbIi (bYHKHHOHaHBHBIﬁ OJIOK MOXKET UCIIOJIb30BaThCS Cpa3y AJid HCCKOJIBKUX THUIIOB.
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Tabmuna 8 — CoorBercTBHE (QDYHKIMOHAIBHBIX 0JIOKOB M THIOB aHHbIX [EC-104

M_ME_TD 1

DyHKL. Tun nanneix IEC-104, ykazbiBaeMblii KomMmenTapuii
010K JJ1s KaHAJIa BBOJIa-BbIBO/A

bo_tb_fb M_BO_NA 1, M_BO_TA_1, Jls 4-0aiiTHBIX 1eNbIX 0e3 3Haka (32-0uTHbIe
M BO TB 1 bitstring)
M_DP_NA_ 1, M_DP_TA 1, M_DP_TB_1 | Jomycrumsie 3HaueHus 0, 1, 2
M_ST_NA 1, M_ST_TA_1,M_ST_TB_1 | Jonycrumsic 3HaueHus 0 ... 255

ep_td fb M _EP TD 1 JIst cOOBITHH 3aIUThI 000PYIOBAHHS

it tb fb M IT NALMITTA1LMIT TB 1 Jliist 4-6afTHBIX LEBIX CO 3HAKOM

me_tf_fb M_ME_NC_1,M_ME_TC_1, Jlist 4-0aiTHBIX YKCeN ¢ TUIABAOIIEH TOUKON
M_ME_TF_1
M_ME_NA_1,M_ME_TA 1, 151 HOpManU30BaHHBIX YHCEN C TUIABAIOIICH
M_ME TD_1 TOYKOH, ONMCaHNE KaHaIa JIOJDKHO COMIEPIKATh

hi/low

M_ME NB 1,M ME TB 1, Jna macmrabupyempix BennunH (scaled values),
M_ME TE 1 OIMMCaHWe KaHalla IOJDKHO COJIepKaTh scale

sp_tb_fb M_SP_NA 1, M_SP_TA 1,M_SP_TB_1 | Hdus OyneBbIX TUCKPETOB

me_td_fb M_ME_NA_1,M_ME_TA 1, Jly11 HOpMaTM30BaHHBIX YMCEI C TUIABAIOIICH

TOYKOM, OMMCAaHUE KaHaJa IOJKHO COJEPKATh
hi/low

Jns coznanus nepeMeHHbIX oTkpoite penakrop IIJIK-nporpammel. Hanpumep, B penaktope ST

muis iporpamMMbl PLC_PRG co3ganue nmepeMeHHBIX BBITISAUT CASAYIOIINM 00pa3oM:

PROGRAM PLC PRG

VAR

ISl Data 1:
ISl Data 2:
ISl Data 3:
IS1 Data 4:
END VAR

me tf fb;
me tf fb;
sp_tb fb;
sp_tb fb;

Huxe npencrasnen npuMep oO0bsIBIEHUS IEPEMEHHBIX

active connections
BOOL;

linked :
iecl real
iec3 di
iecb5 int

ts

cmdl

STRING;

PsIoDrvIeclO4Slave.
PsIoDrvIeclO4Slave.
PsIoDrvIeclO4Slave.

me tf fb;
sp_tb fb;
it tb fb;

PsIoDrvIeclO4Slave.

//COmMcoK coenmMHeHMI
//craryc coenmMHeHMd

//float C MeTKO}) BpEeMeHM
//OUCKpeT C MEeTKOM BPEMEHN
//IIeJIounCcIeHHOe C MEeTKOM BPEMEHN

: timestamp type;
//nepeMeHHass Tula «BpeMeHHas oTMeTka s IEC-104»
PsIoDrvIeclO4Slave.common command type;

//KoMaHna,;

Hacrpoiika IEC 60870-5-101/1EC 60870-5-104

www.reglab.ru

DPA-302.2-v2.7




Hacrpoiika kouTpouiepa B kauectse Slave IEC 60870-5-104

[MpenycMoTpeHa BO3MOXKHOCTh MPOrPAMMHO MOJIYYUTh CIHUCOK MOJKITIOYCHHBIX K Slave mactepos

(coenuHeHuit):
active connections := Slave 104 Driver.m active connections;

[Tepemennas active_connections mokaspiBaeT crucok |P-ampecoB B Buae CTPOKH, Tie aapeca
paznenensl npobenamu: '172.29.23.152 172.29.23.10".

Taxxe npeaycMoTpCHa BO3MOKHOCTH I10JIydaTb CTAaTyC COCIAUHCHUA (Uue, €CJIn COCOAMHCHUC

ycTaHOBJIeHO, nHave — false):

linked := Slave 104 Driver.Linked();
CaoiicTBa (properties) pyHKIHOHAIBHBIX OJIOKOB IS IEPeAayn JaHHBIX CIICYIOIIHE:

— value — naHHOMY CBOWCTBY NPHCBamMBaeTCs 3HA4YCHUE, KOTOpoe OyaeT mepenaBaThCs IO
IEC-104. Hcnonbs3yemblii TUN 3HaUeHHs (MMeeTcsi B BUIY mpoctoii Tum — int, real, bool...)
Oyzer 3aBuceTh 0T Toro, kakou tun (mo IEC-104) nmeeT kaHnan BBOJa-BBIBOJIA, CBSI3aHHBIN

¢ JaHHOH mepemenHoii. CBoiicTBO Value mpuHMMaeT 3HaueHKe JUIHHON He Oojiee 4 OaiiT;

— (quality — Oaiir kauecTBa 3HaueHHs. 3Ha4YeHue 1O ymomdaHui — 0 (kadectBo Qood).
Homyctumbl Takke 128 (80 hex) — kauectBo invalid, 64 (40 hex) — kauectBo Substituted.
Bce nonyctuMble 3HaueHHs yKazaHbl B onucanuu npotokona IEC-60870-5-104(101);

— timestamp — BpeMeHHAs OTMeTKa, Ha3HAuyaeMas [pH  WM3MEHEHHH COCTOSHHSL.
IIpencraBnena TUIIOM JaHHBIX timestamp type. Mo)keT reHepupoBaThCsl aBTOMAaTHYECKHU,
€CIIM YKa3aHO B OINMCAHUU CBSI3aHHOT'O KaHaja BBOJA-BbIBOJA, TMOO 3a/1aBaTbCs BPYUHYIO.
B ciiyuae aBromaTtudeckoii reneparuu timestamp HazHayaeTcsl MPH MU3MEHEHUH 3HAYCHUS
value.

Hwke npuBeneH npumep TeHepanuu 3HaveHHs timestamp_type w3 Tekymield IaThl/BpEMEHHU.
Peanm3oBaHo B BUjIe METO/1a IS IIPOTPAMMBI, TpeOyeTcs moakaouenne oudauorexku SysTimeRtc.

O0baBJIeHHE

METHOD PUBLIC get current timestamp : PsIoDrvIeclO4Slave.timestamp type
VAR INPUT

END VAR
VAR
stTime : SYSTIME;
sdtDateHiRes : SYSTIMEDATE;
END VAR
Peanuzanus

IF (SysTimeRtcHighResGet (stTime)=0) AND
(systimertc.SysTimeRtcConvertHighResToDate (stTime, sdtDateHiRes)=0)
THEN

get current timestamp.m year := sdtDateHiRes.wYear;

get current timestamp.m month := sdtDateHiRes.wMonth;

get current timestamp.m day := sdtDateHiRes.wDay;

get current timestamp.m hour := sdtDateHiRes.wHour;

get current timestamp.m minute := sdtDateHiRes.wMinute;

get current timestamp.m second := sdtDateHiRes.wSecond;

get current timestamp.m millisecond := sdtDateHiRes.wMilliseconds;
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END IF

Jis KoMaHa MpeayCMOTPeH OAuH THll (YHKIHOHATBHOTrO Ooka: common_command_type. Ero

OCHOBHBIC KOMITOHEHTBI CJICAYIOIIUEC:

— m_value — nepenaercs comepkanue Bcero mois Information Object PDU komanasr. Mmeer
THII COMMON_union T.e. o0beaUHEHNE pa3mepoM 4 Oaiita. Jlanubie 4 Gaiita MOTyT OBITH
unrepnpetupoBanbl kak BYTE, WORD, DWORD, INT, DINT, REAL B 3aBucuMoctu OT

THUIIa KOMaH/bI,

— m_timestamp — B ciyd4ae, KOrja KOMaHIa WMEET THII, BKIIOYAIOIIUA B ce0s METKY
BPEMEHHU, JTAHHOE T0JI€ COJIEPKUT METKY BPEMEHH, MOJYYEHHYIO B COCTaBe KoMaHabl. s

KOMaH/[ 0e3 MeTKH BPEMCHH JAHHOC I10JIC HE UCITIOJIB3YyCTCH.

Hmxe IMPUBCACH NPUMEP HUCIIOJIB30BaAHHA IICPEMCHHLBIX B IPOIPAMMHOM KOZC.

active connections := PsIoDrvIeclO4Slave.m active connections;

//concox IP ampecoB aKTHMBHEIX COENMHEHNH

iecl real.value := 3.14; //3BanaeM nelCTBUTEIBHOE SHaYEHHUE
iec3 di.value:= 1; //3anaeM OUCKpeTHOe 3HadeHue
iec3 di.timestamp := get current timestamp();

//OONOJIHUTEJIEHO I'eHepupyeM timestamp

iec5 int.value:=515; //LesouncaeHHoOe 3HaYeHHUe

cmd value:= cmdl.m value; //npumenmas KOMaHAa

IIpuBs3ka nepeMeHHBIX NPOrpaMMbI K 3JIeMeHTaM JaHHbIX 1 komanaam |IEC-104

Haunnas ¢ Bepcum CIIO 1.5.7.0, yreHue/3amuch TPUBSI3aHHBIX IMEPEMEHHBIX MPOUCXOAMUT TIO
aapecy (mpsimoit noctyn k namstu [1JIK), 6e3 ucnons3oBanus Mmexanuszma I/O Mapping (cooTHeceHue

BXOJIOB/BbIXO/IOB), NpHU YCIOBUHM, YTO HEe cHAT ¢uaxok c napamerpa «He mcmoab3oBats 10-

Mapping» (mapamerp akTHBHPOBaH).

Ecin IEC ycTpoHCTBO COAEPKHUT NapaMeTpbl cTaporo Qopmata, Uil KOTOPBIX IPUMEHSETCS
Mexanu3Mm [/O Mapping (cooTHeceHUE BXO0B/BBIXO0JIOB), TO MX MOXHO OOHOBHUTH /10 HOBOTO (hopmaTa
C HCIIOJIb30BAaHUEM MPSIMOM aJpecallii MEpPEeMEHHbIX C MOMOIIbI0 KHONKU OO6HOGumb napamempol
(Pucynok 13). Kaonka nosiBisiercst Ha Bkianke Jlannbie i KoMaHabl TONBKO B TOM CiIydae, €CIu
aktuBupoBan mapamerp «He mcmoan3oBars 10-Mapping» u oOHapyKeHbI MapaMeTpbl CTApOro
¢dopmara. Takue napameTpsl pacloIOkKeHbI B Ipyrom auanaszone ID.

T Slave_104_Driver X -

PepakTop IEC104 Slave

DNoBasuTe napamerp PepakTuposats napameTp YnanuTs napameTp
| Dantisie [[] Coznaeats sksemnnRpbl [EC nepementbix 1 RPHEASKY NPpM A0BaBNeHI NapaMeTpos

Aannbie ans npuEmMa WCnonb308aTh 3ETOMATMHECKH TEHEDHDY eMble MMera ann [EC nepementbix

Wma Tun Aapec aanHeix AsTonpucsoeHne meTkm epemenn  Llukanueckan nepegaua HeuyscTenTensHocTs Bepxnan rpannua Huzkran rp ™
Komange!

151 Data_1 M_ME_TE_1 1 1 - 0,5
Slave IEC 104 M3K-o6vekToR 151 Data_2 M_ME_TF_L 2 g . u v

< >

Tin daina OBHOBMTE NapaMETpLI
Wwnopr xcnopr @esv (Ol
(0 v

Pucynox 13 - O6HOBNIEHNE ITapaMeTPOB JI0 HOBOTO (hopmara
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[Ipu axktuBupoBanHoM mapametpe «He mcmoab3oBats 10-Mapping» B penakTope yCTpouCTBa

Slave 104 Driver Oynet oTcyTCTBOBaTh BHYTpEHHsIs BKiIaaka COOTHeceHre BX010B/BbIX0/I0B.

2 BHUMAHHE!

Pexomennyercs He neaktuBupoBath napamerp «He nemoab3zoBats I0-Mapping»

Ecnu neaktuBupoBath mapamerp (CHATh (Iakok), HE0OXOIUMO OyaeT 3aKpbITh OCHOBHYIO
BKJIAJIKy, @ 3aT€M 3aHOBO OTKPBITh M TPU 0OaBICHUHM TAHHBIX/KOMAH][ aBTOMATHUYECKU TOSBUTCS

Bkiajika CooTHeceHne BX0A0B/BbIX010B (PucyHok 14).

T Slave_104_Driver X -
PepakTop IEC104 Slave Haiiti ©uneTp MokasaTs BCe + dF Jobasnts @6 4na 10-kanana.., Mepeiity K 31EeMnaapy
TEvn MepemenHan COoOTHECEHWE Kanan Aapec Tun EavHuua OnucaHne

+-" 151 Data_1  %QDO
[aHHkble ana npuéma - K@ 151 Data_2 QD6

+. " 151 Data_3  %QD12
KomMarasl +. T 151 Data_4 %0018

+
Slave IEC 104 CooTHeceHue 4 151 Cmd_1 *ID0
BX0A0E/BLIXOA0E

| | COpoc cooTHECERMA  Beerga 0BHOBNATL NEpPEMEHHbIE | YCTaHOBKE POAMTENLCKOrD YCTPOIACTES ~
@ = Co303Th HOBYHD MEPEMEHHYID " = CooThec ¢ cywecTeyrowel nep ementoil

Pucynok 14 — Slave 104 Driver CooTHeCeHHE BXOI0B/BBIXOI0B

Ha »orToil BkIagke NpeaCcCTaBIeH CHHCOK KaHANOB BBOJA-BhIBOJA (B TEPMHUHOJIOTUU CpEIbl
pa3paboTKH), aCCOIMUPOBAHHBIX C YCTPOHCTBOM. Korma mosip30BaTesnb CO31aeT JIEMEHT JNaHHBIX WIIN
KOMaHJly B COOTBETCTBYIOIIEM penaktope (Bkianka Januble, Bkiagka Komanabl), 5TOT mapamerp
aBTOMATHUYECKHU MOSBISETCS 3/IeCh B BUJAE KaHaia BbIBOJA (A1 JaHHBIX) WMJIM KaHajda BBoAa (Jjis

KOMaHI[). HanmenoBaHue }106aBJ'IeHHOFO napamMeTpa yKa3zaHO B KOJIOHKC Kanaun.

Jinsg Toro, 4roObl 3HAYEHUS, NPHUXOJAIINE/OTIIPABIsIEMbIE IO KaHaly, OBUIM JOCTYIHBI B
nporpaMme KOHTpOJUIepa, HY)KHO TPUBS3aTh KaHAI K MIEPEMEHHOM MpOorpaMMsl. [IBaXkKabl MIETKHUTE
JICBOI KHOTIKOW MBIIIN B CTPOKE HYXHOTO KaHana. [1osBUTCS Kypcop (MOXKHO BPYYHYIO BBECTH HMs
NepeMEeHHOM, CEeMaHTHKa MMEH OIICcaHa HUKe) ¥ KHOMKA | ** |, OTKPBIBAIOIIAsl OKHO ACCHCTEHT BBOAA
(Pucynok 15).

T Slave_104_Driver X -

Haiiti TuneTp Mokasate Bce ~ db NoBasute ©6 gns |0-kaHana... : "

MepererHan CooTHECEHKME KaHan Appec Tun EanHnua OnucaHue

" | % IS1Data 1  °%QDO

4 151 Data_2 %006

+. 151 Data_3  %0QD12

4. 151 Data_4  %0D18

+o A 151 Cmd_1 %100
| | CBp0E CoOTHECEHIN Brerga oSHOBMATE NEpeMekHblE | YCTEHOBKA POAMTENLCKOrD YCTPOACTEE w

§ = CoznaTb HOBYID NEpEMERHYIO " = CoOOTHECTH C CyLLECTEYOWE Nep eMerHOi W
< »

Pucynox 15 — Py4Hoii BBOJ] TepeMEHHOM NN BBI30B aCCUCTEHTA BBOJA
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B okne Accucrent BBoaa (Pucynok 16) HaiiauTe HYXKHYIO TEpEMEHHYIO. EciaM ycTaHOBJIEH
¢drnaxok B moje CTPYKTYpHMPOBAaHHBIN BH/, TO PACKPBIBANTE CIIUCKH C MOMOINBIO KHOMKH +. Eciun
q)ﬂa)KOK CHAT W TCPEMCHHBIC NPCACTABICHBI OJHUM 6OJIBH_II/IM CIIMCKOM, JJId y,IIO6CTBa IIOHUCKa

BOCIOJIb3YHTECH (PUITBTPOM.

ACCUCTEHT BEOAA X

TexcTosbili nouck  KaTeropim

Mepemekkble & Nma Tun Aapec WeTounme
=% application Mpsnoxemie
=- 5@ PLC_PRG PROGRAM
% IS1_Data_2 7
% I51_Data_3
@ IS1_Data_4 E .
+ ﬂ IoConfig_Globals VAR GLOBAL
CTPYKTYPUPOBaHHEIN B DuneTR: | HeT v
MNoKaszsEaTE AOKYMEHTALWHD Brraeka C aprymeHTamm Bcraerka C @EdJHNCDH

JokyMeHTawmA:

IS1_Data_1: me_tf fb;
(VAR)

Pucynok 16 — /lnanoroBoe OKHO «ACCHCTEHT BBOJIa»

[Tocne BBIOOpa mepeMeHHOW HaxmuTe KHONKY OK, 3aKkpoercss OKHO ACCHCTEHT BBOJA, a

nepeMeHHas osBUTCs Ha BKiIaake CooTHeceHne BX010B/BbIX010B (PucyHok 17).

T Slave_104_Driver X -

Haiiti DuneTp MokazaTe Bce + gb [JoBaeute OB ana 10-kaHana... : 2
MepemerHas CooTHeCceHWE KaHan Anpec Tun EamHuuya  Onwca...

+- i Application.IS1_... T 151_Dat... %506

+- i Application.IS1_... T 151_Dat... %%0B&

+-"% Application.IS1_... T 151_Dat... 240p42

+- i Application.IS1_... i 151_Dat... S%9EHS

e 151_Cm... SID0
| | COpOoC COOTHECERMA | Brerpga ofHOBNATE MEpEMEHHIE | YoTaHOBKA pOOMTENLOKOro YCTpoicTEa ~

@ = Co303Th HOBYIO NEPEMERHYID @ = COOTHECTM C CyLUECTEYIOWER NepeMerHofi
£ >

Pucynok 17 — IlepemeHHbIe IPUBSI3aHbI K KaHATaM BBIBOAA
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NHOOPMALIUA

JlomyckaeTcst UCTIONIb30BaHUE OJIHUX U TEX Ke IK3EMIUISPOB MEPEMEHHBIX (U JaHHBIX, U
KOMaHIT) IJIsT IPHUBS3KH K Pa3HBIM dK3eMITIsIpaM npaiisepos (Master/Slave, 101/104), mpu
YCIIOBUH, YTO HACTPOUKH MPUBSI3aHHON TIEPEMEHHOH (ITapaMeTphl 3JIEMEHTOB
JIAHHBIX/KOMaH]T) JUTSl BCEX 3K3EMILISIPOB JPaiBEPOB UIACHTHYHBI.

Ha sTamne KOMITUISAIMA TPOEKTA BBIMOIHSICTCS MPOBEPKa COBMAICHHS HACTPOCK, B CIydac
HECOBIIAJICHUS, B OKHO COOOIIEHUI BRIBOAUTCS COOOIICHUE 00 OIMOKe, C yKa3aHueM
UMEHHU TIePEMEHHON ¥ UMEH COOTBETCTBYIOIINX dK3EMILISIPOB IPAHBEPOB.

3amperieHo MPUBSA3bIBATh IEPEMEHHYIO TAHHBIX OJHOBPEMEHHO BO BKJIanke laHHbIe 1
JdanHble AJ151 mpueMa

[Ipu pyuHoM BBOJIe ceMaHTHKa UMEH cleaytomias (yriaossle ckooku npu BBoge HE ucnonbiytorcs):

<Umsa npunooicenusi>.<Ums npoepammuozo wrnuma>.<Hms nepemeHHou>

Kak panee ykazano, mna mpuBsisku k kaHany |EC-104 ucnonbs3yroTcs TONBKO NEpeMEHHBIE,
MIpeJICTaBIISIONIHE U3 ceOsl GyHKIIMOHATBHBIC OJIOKH OIPE/ICIICHHBIX THIIOB, OIMCAHHBIX B OMOIHOTEKE
PslecCommon.

NHOOPMANIUA

Tun nannsix IEC-104 (manpumep, M_BO_NA 1) 3agaetcs npu onyvcaHuM 3J€MEHTa
JIAHHBIX WU KoMaHbl. [locie «IpuBsA3KN» IEPEMEHHON IPUIIOKEHUS K
COOTBETCTBYIOIIIEMY KaHay, mepeMenHas (tuma bo_tb fb) 6yzer nepenaBaTbest mo
npotokony [EC-60870-5-104(101) ¢ ucrons3oBanuem tuna M BO NA 1

Bce ¢yHkunoHaneHble 06J10KH, HCHOIB3yeMble i onucaHus nepemeHHbIx IEC-104, nmerot none
MeTKH BpemeHu. Ho B ciywasx, korna tun gaHHbix |EC-104, ykazaHHBI B ONMMCAaHUM 3JIEMEHTa
JTAHHBIX WA KOMaH[IbI, He MeeT MeTkH BpemeHnu (Hampumep, M_BO_NA 1), mone MeTka BpeMeHHU
(GYHKIMOHAIBHOTO OJIOKA IMPOCTO HE MCIONIb3yeTcs. Takxke B 3aBUCHUMOCTH OT Tuna aaHHbix |EC-104

nojie MeTka BpeMeHH MOXXET CepUaIn30BaThCs B S6-OMTHBIN WK B 24-0MTHBIN timestamp.

ABTOMAaTHYECKAsI reLepanvs NepeMEeHHbIX M MIPUBA3KA K KaHa/JIaM BBOJAa-BbIBO1a

IIpu noGaBneHun nmapameTpoB Ha BKIaakax JlaHHble 1 KoMaHAbI MOXHO aKTHBHPOBATh PEXKHM,
IIpU KOTOPOM JUIsl KaXJOro KaHajga aBTOMAaTH4ecKu co3farorcs nepeMeHHsle [IJIK-nmporpammsl u

dhopmupyeTcst IpUBS3Ka MEPEMEHHON K KaHaiy. JIJist 3TOro mpu co3/1aHWK HOBOTO AJIEMEHTA JIAHHBIX

HJIM KOMAHJbl YCTAHOBUTC (I)J'Ia)KOK B II0JIC C03IlaBaTb IK3EMILIIAPDBI IEC NEPEMEHHbIX U IIPUBA3KY

npu no6asjeHun napamerpos (Pucynok 18).
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T Slave_104_Driver X

Pegaktop IEC104 Slave

JlofasuTs napaMeTp PenakTupoEaTe napaMeTp ¥ OanuTE NapaMeTp
Aarksie I Cosaaeats sksemnnApsl IEC NepeMertsix ¥ NPKBASKY Npv aoGaBneHkH NapamMeTpos
[akkbie 4ns npuéna |:| Mcnone=0BaTh 3aBETOMATHYECKM MEHEDHDYEMBIE KMeHa ana [EC nepemMerHbIx
HMma  Tun Agpec gaHHbIx ABTONPWCEOEHME METKN BREMEHN Unknuueckan nepegayqa HeuyecTeMTEnEHOCTE Bepxta
Komaxas £ >

Pucynox 18 — Ycranoka ¢uaxka B none «CoznaBath sk3eMIUsipsl IEC nepeMeHHBIX U TPUBS3KY NIPU 100aBICHUN
apaMeTpoB»
B osrom pexumme npu gobaBienun Kanama mus ycerpoictBa Slave 104 Driver cosmaercs

COOCTBEHHBIN CIUCOK TN00ANBHBIX NepeMeHHbIX ¢ uMeHeM Buaa 1104 _GVL_X, rae X — ycnoBHbIN

MOPSIIKOBBII HOMEp yCTpoicTBa, HaunHas ¢ eauHuibl (Pucynok 19). B atom criucke Oyner cosznana
IIEPEMEHHAs COOTBETCTBYIOIIErO TUNA.

YcTpoiicTea L I T Slave_104_Driver T 104 GVL_1 X -
B ~|~|l|B 1 VAR GLOBAL
= ﬁT| REGLL_R500_61 (REGUL R500 61) 2 IoConfig Glokals.nloConfigTaskMapCount: IEC LIB.me_tf fb; D
= §{| Plc Logic : END_VAR
=1} Application
5 o4 gv 1

L= Menenxep BufinmoTex
{#'] PLC_PRG (PRG)
+ :. KoHdurypaua sanaq
’F‘ 1: Slave_104_Driver (Slave 104 Driver)
= Tl Regul_Bus (Regul Bus) v
£ - >
& YorpoiicTea D POU

100 % | €4

Pucynox 19 — I[Ipumep ommcanus nmepeMeHHbIX B cimcke 1104 GVL 1

HpI/I HaJIMYHUH BKJIIaAKH CooTHeceHue BXO)IOB/BBIXO)IOB HOBas NICPEMCHHAA 6YJ16T ABTOMAaTUYCCKH

npuBsA3aHa K HoBoMmy kaHany (Pucynok 20). HanmeHoBaHue TiepeMEHHOM OyaeT COBMaaaTh ¢ UMEHEM
KaHana (IpoOebl 3aMEHSIOTCS Ha MOAYEePKUBAHNA).

T Slave_104_Driver X

PenakTop IEC104 Slave
LlofiaeuTe napameTp PenakTupoeate napameTp YnanuTe napameTp

Cozaaeats sksemnnaps! [EC nep W pMESISKY MM A0S: napameTpos

| Aanrbie

e e [] MenonszosaTs aETomaTIsecky renepupyemsie kMera AnA IEC nepemerkbix

Wus  Tun  Agpecgawmenc  Astonpuceoenue memin spemenm  Llmicnmueckan nepesaua  HeuyscreurensHocts  Bepxkan rpadn
Komanasl

5. MM.. 1 O 0
Slave IEC 104 CooTeecerue a T Slave_104_Driver x
BXD.ﬂOBth\XOﬂDB - —— _ "'
Slave IEC 104 M3K-ofbexTos Mmnopt Skenopt Penaktop IEC104 Slave Haiitn DuneTp Mokasats ece ~ =F JobaeuTe @6 Ana |0-KaHana...
s MepemerHan CooTHeceHKe Kanan Appec Twn EavHuua Onucanne
#-" Application.IS1 Data_1 "% 151 Data 1 %98
[akkble AnA npuéma
LCLELL U
Slave IEC 104 CooTrecerme
EXDA0E(BbIX0A0E l:| OSpoc cooThecenms | Bceras 06HOBNATS NepemMenibie | YCTAHOBKA POAMTENBCKOrD YCTPONCTEA v

PI/ICYHOK 20 — ABTOMAaTHYECKOE CO31aHUC HCpCMeHHOﬁ 1 aBTOMATHUYCCKas MPUBA3KA €€ K KaHally

[Ipu ycranorieHHOM (iaxkke B mosie McmoJib30BaTh aBTOMATHYECKH TeHepUpyeMble HMeEHa
st IEC nepeMeHHBIX UMEHA MIEpEMEHHBIX OYIyT CO3AaBaThCcsl HA OCHOBE IIA0JOHA: iec<cayuatiHoe
yucno>_data_fb. llpu oTcyTcTBUU (JIakKa B ITOM TOJIe UMEHA TeHEPUPYEMBIX MEPEMEHHBIX UMEIOT
Buf: IS<X>_Data <N> (mis snemenToB AaHHbIX), ISKX> Cmd_<N> (mas komann), rae X — HOMep
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Slave-ycrpoiictea, N — Hymeparop mnepeMeHHbIX. ['eHepupyeMble MO YMOJTYAHUIO MMEHA KaHAJIOB

AAaHHBIX 1 KOMaH/[] COBIIAAA0T ¢ UMCHAMU CBA3bIBACMBIX IICPCMCHHBIX.

2 BHUMAHHUE!

Hcmonp30BaHue BRI30BA CHCTEMHON (DYHKITUH CITOPAAMYECKON OTIIPABKA U3 IPUKIIATHON
MPOTpaMMBbl HE SIBJISIETCS CTaHAAPTU30BAHHOU OMITMEH nmpoTokoia. HactogarensHo
PEKOMEHIyeM MPUMEHSTh TOJIBKO B TEX CUCTEMAX, IJIe 3TO SBJISICTCS MPSIMBIM TPeOOBaHUEM
MpOeKTa

CrHoHTaHHBIE YBCAOMIICHHUA HMHUIHUUPYHOTCA B MOMCHT, KOIrJa OGLeKTy JaHHBIX TTPHUCBANBACTCA

3HAYCHUE, OTIIMYHOC OT IMPCAbIAYIICTO.

Hanpuwmep:

sp_na : IEC LIB.sp tb fb;
sp_na.value := NOT sp na.value;

Tak xe MOXHO HHUIUHUPOBATh OTCBUIKY CIIOHTAHHOI'O YBCIOMIJICHUA, €CJIU 3HAYUYCHHUC 00BeKTa

JaHHBbIX HC U3MCHUJIOCH. OCYHIGCTBI/ITI) 9TO MOKHO ABYMAA crocodamu:

1) Slave_104 Driver.send_spontaneous(sp_na) — TOJbKO OJUH JpaiiBep OTCHUIACT OTH

JIAHHBIE,;

2) sp_na.send_spontaneous () — Bce apaiiBepbl, KOTOpPbIe B KOH(QHUI'Ypalid HMEIOT SP_Na,

OTIIPaBSAT SpP_na.

DyHkIWs cropaanyueckoil mepemaun Send_spontaneous() cpabaTkiBaeT Bcerjia, HE3aBHCHMO OT
YCTaHOBJICHHOTO 3HAUCHHUs Tapamerpa mosiockl HeuyBcTBuTenbHOcTH (deadband). [lawubie Oymyt
OTIIPaBJICHbl C MPUYMHON IMepeAauu «CIOHTAaHHas», AK€ €CIU 3Hau€HUE HE BBIILIO 33 TPaHUIIbI
MI0JIOCHl HEUYBCTBUTEJIBHOCTH. B ocTanbHbIX ciaydasx (Korjga nepeMeHHass MEHSET CBOE 3HAauYCHHE),

eciu ycranosiieH deadband - on nmpuMeHsieTcs Bcer/a.
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Hacrpoiika konTpoJuiepa B kadectBe Slave 104 OS

JloGaBiieHHE YCTPOMCTBA U HACTPOMKA IP-aApEeCcOB MPOU3BOIUTCS MICHTHYHO TOMY, KaK OMKUCAHO B

paznene «Hactpoiika koHTposiepa B kauectBe Slave 104».

HacTtpoiika o61mx napamerpos ycrpoiicrBa Slave 104 OS

B penaxtope ycrpoiictBa Slave 104 OS (Pucynok 21) B 6;10ke O01Ine mapaMerpbl yCTpoiicTBa

JOCTYITHBI /11 HACTPOWKY TTapaMeTphl, IpeIcTaBIeHHbIC B TabmuIe 9.

™ _Slave_104_05 x -
Pepaktop IEC104 Slave OEwwe napaMeTpel yCTpoicTEA
Oarkbie OTN3MOYHBIFA DEXMM |
OBwwit agpec ycrpoiicea 1 =
KoMaHab!
BxoaAwmi TCP nopT 2404 =
Slave 104 Driver 05 Kokdurypauws Lrisa nons “NpEuEa nepegaun” |2 v|
Slave 104 Driver 0S M3K-ofwekToB Anwka nona "ofwwit agpec” | 2 ~ |
Onuka nona "agpec o0bexkTa uhdopmaumm” | 3 v |
CocToaxke
T1-TaiiM-ayT oxMAaHKA OTEETA NPW NOCHINKE KOMAKAL! MK TECTOBOTO Kagpa, cex |19 =
Vinbopmaums T2-Taiim-ayT OTNPEEKH Kaapa NoOATEEPRAEHHA, CEK 10 =
T3-TaliM-ayT oTNPaBKK TECTOBOMD Kaapa B CTy4ae oTCYTCTEMA obMera, cek 20 =
W-Kon-g0 npuHATEX FOU 4nAa nogTeepsaeHn 8 =
K-Kon-B0 HenoATEEpPRASHHEIX NoCNakHLx PDU 12 5
WHTEpEAN NEpHOAWYECK O OTAPABKK (M) 30000 =
WCnonb=0EaTh HENPEPHIEHBIR METOA 3ApECaLMM
Hakannueats coobllerks B 0YEpelb |
MoeeaeHve Apakeepa B pexsme "Cron” | Mo activity i
WrHOpHMpOBaTE KOMAHIY CHHXD OHKZ3LMKM BPEMEHK |
CMHKXp OHWSALUMA BpeMesl B hopmaTe UTC |:|
CeTeBan Sa0ep®Ka KOMarabl CHHEXP DHHIAUMK B eMenk (M) 0 =
Pazmep ouepeaw coobweHwi 1000 =
Wononezoeate gopmat UTC npu aeTONPMCE0 EHMKA METOK BD EMEHH
MoerTidikatop THRa and LREAL [+ onucaTent Ka4ecTea) 129 =
WnerTichikatop Tz an LREAL {+ onwcatens kauecTea + CPSATime2a) 130 5
WaekmiekkaTop Tena ane ULINT {+ omucaTens KayecTea) 131 =
Waexmiedmkatop Tina anA ULINT {+ onkcatens kasecrea + CPS6ETime2a) 132 =
OTNpAENATE KOMAHAY OKOHYaHKA wHuMansawmas (M_ET NA_1) |:|
O%1A3Th KOMAHIY CHHXPOHMEALMM BD EMEHK NOCNE CTAPTA |
< >

Pucynox 21 — Penakrop Slave 104 OS
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Tabmuna 9 — OOwmue napameTpsl yCTpOHCTBa

ITapamerp Onucanue 3HaveHue no
YMOJIYAHHIO
IIpu ycranoBke iaskka M B 3ToM mosie B sxypHa paboThl
OTJ1al0YHbIH peKUM | KOHTpoJuIepa OyIyT BEIBOJUTHCS COOOIIEHHUS 00 OMMOKax,
MPEenYNpPEexXICHUAX U KIIOUEBBIX MOMEHTaxX padoThl ApaiiBepa.
Conepsxut obmumit anpec (COMMON ADDRESS, ASDU 1
Oo6mruii agpec ADDRESS) ycrpoiicTBa, Bce oOTIaBacMble TaHHBIE U
ycTpoiicTBa BBITOJIHSIEMBIE KOMaH bl IMEIOT OOLIYIO YacTh, PAaBHYIO
3HAYEHUIO 3TOro mapamerpa (cM. crenudukarmio IEC-104)
. Homep TCP nmopra aj1st IpreMa BXOAAIIUX COEIUHEHUI OT 2404
Bxoasimmii TCP nopTt P pra U TP U a
macrepa IEC-104.
CollepXHT AMHY MOJISl «IPUYHHA TIEpeaadmn 2
Jlnuna mojis Acp JHY b pell
(COT, Cause Of Transmission). JlonmycTiMble 3HAYECHHS
«NPUYMHA MepeIavmy
napamertpa: 1 wim 2
Jnuna noas «odumia | Conepxut anuHy mois «oomuii agpec» (CA, Common 2
azpec» Address). [lomycTumbie 3HaueHust napamerpa: 1 wmm 2.
Jouna noas «agpec | Comepxut AnuHy mnois «anpec oobekra uapopmanun» (I0A, 3
o0beKTa Information Object Address). JlomycTumbie 3HaUCHHS
uHpopManum» napamerpa: 2 uiu 3
T1-Taiim-ayT Bpewms, B TedeHHE KOTOPOTO OKUAAETCSA OTBET HA KOMaHAY WIN 15
0KNIaHUS 0TBeTa mpu | noareepkaeHue gocrasku PDU. IIpeBrlieHue Taiimayra
NMOCBLITKE KOMAH/ABI MPUBOJIUT K Pa3phiBy COCTUHEHUS
WJIM TeCTOBOIO KaJpa,
ceK
IIpu nonyuenun PDU 3anyckaetcs taiimep Ha T2 cexyHf, 10
T2-Taiim-ayT moaTBepkacHKE 0 TpremMe (makeT S-PDU) otceutaercs 6o 1o
OTIPABKM KaJapa HCTEUYEHHUIO ITOTO TaiMepa, 1100 Mo GakTy npruemMa HEKOTOPOTo
NMOJATBEP:KIEHHs, CeK | IpeaenpHoro konudectsa PDU, ykazanHoro B napamerpe W. T2
JIOJKeH ObITh MeHbIre T1
T3-Taiim-ayT [lepuoanuecku kak master, Tak ¥ slave MOTyT OTCBUIATD 20
OTIPABKH TECTOBOI0 | CIICLHAJbHbIC MAKEThI U1 IPOBEPKH CBS3H.
KaJpa B ciIy4dae
OTCYTCTBHUSI 00MEHa,
ceK
KommuectBo npunsteix PDU, koTopoe HeoOxoanmo 8
W-KonunuyecTBo
noATBepKaaTh. Pekomenayem Beioupath 3HaueHne W, He
NPMHATHIX
PDU 1 npesbimarotnee 2/3 or 3Hauenus K (Master). [TapameTpst
I A P JIOJDKHBI OBITH coryiacoBanbl Ha Master u Slave. Hampumep, nipu
ATBEP2IL K=10 na Master, W=8 na Slave
KonuyecTBo HenoATBEPKAEHHBIX OTNpaBiaeHHbIX PDU, nocie 12

K-KoaugecTBo
HENOATBEPKICHHBIX
nocJganubix PDU

KOTOPOTO JpaiiBep MpeKpanaeT OTIPaBIATh HOBbIE |-TTakeThl,
JIOKUJIAsICh TIOJTBEPKJCHUS OTIIPABICHHBIX PaHEE.

Crenyer OTMETUTD, UTO B ClIydae, Korjia Tpedyercs OTIpaBKa
00JIBLIOr0 KOJIMYECTBA JaHHBIX, 3HadeHue napametpa K cienyer
ycraHaBiauBath 6osbinM. Hanpumep, eciin tpeOyercsi oTrpaBka
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Pa3mep ouepenn
c0001eHni

HOPMAaJIbHOM PEKUME, a TaKXKe IpU OTCYTCTBUH cBs3u. Criemyet
n30eratb yCTaHOBKH pa3Mepa odepenu coolmiernii 6omee 50000
COOOIIEHNH, TIOCKOJIBKY B 3TOM CIIydae BOSHUKAET PUCK
HCYEpIIaHMsl pe3epBa ONePaTUBHON MaMSITH.

BwMmecTe ¢ Tem, pasmep ouepean JOJKEH ObITh HE MEHBILE
IUTAHUPYEMOT'0 KOJIMYECTBA JIEMEHTOB JAHHBIX. DTO CBSI3aHO C
TeM, 4TO npu BHemHeM noaxmoyennu IEC-104 Slave moxer
MOJYYUTh KOMaHIy OOIIEro onpoca, 4To NpuBereT K
€IMHOBPEMEHHOMY 3aII0JTHEHHUIO O4eper OCIeTHUMHI

ITapametp Onucanue 3HaveHue no
YMOJTYAHHIO
20000 oTcueToB B ceKyHAY, 3HaueHHe K Hy>KHO yCTaHaBIMBATh
ot 1000 u 6onbie. MHaue apaiiep OyneT mproOCTaHABIUBATD
OTIPaBKy JaHHBIX, OKUAAsl HOATBEP)KACHUE KITUEHTA, Pa3Mephl
odepezelt mpu 3ToM OyIyT HapacTarh.
[Tpu onucanum amemenTa qaHHbIX [EC-104 MOXHO BKITIOYUTH 30000
HnrepBan €ro B IIEPHUOUIECKYIO PACCHUIKY (YCTaHOBKA (IaXKKa B TIOJIE
P . YuyacTByeT B HUKJIHYECKOH pacchlike). J[1s Bcex Takmx
nepHoNYecKoi o
oTHpaBKH (MC) SIIEMEHTOB X 3HAYEHUSI, JaXKe IPU OTCYTCTBUU U3MEHEHHH,
P OyIyT OTCBIIATHCS C YKa3aHHBIM 37€Ch MIEPHOIOM (B
MUJUTACEKYHIAX )
Hcnoan3oBaTh ®axxok M, ycraHOBIIEHHBII B 10JI€, 03HAYAET, YTO
HeNpepbIBHBIN MeTOJ | aKTUBUPOBaH «3KOHOMHBIID pexxuMm IEC-104 - B oTchutaeMbIx
ajpecanuu MaKeTax yKa3bIBaeTCsl aApec TOIBKO MEPBOTO IIEMEHTA
IIpu ycraHoBke diakka M B 3ToM mosie GymeT mpOU3BOIUTHCS
HakannauBath HAKOIJICHUE JTAHHBIX MPH OTCYTCTBHH CBSI3U C MAaCTEPOM.
coo0uieHus B ouepensb | [myOuHa HakomeHus 3aaeTcsa napameTpoM Pasmep ouepenu
coobmenuii (cM. Tabuiry 10)
Onpeienser MOBEIeHUE KOMIIOHEHTA IIPU OCTAHOBKE No activity
nporpammsl (cM. Tabuiry 10).
IMoBenenue apaiisepa | Hem akmusnocmu (NO activity)- o3Hauaer, 4T0 yCTpOUCTBO
B pe:kume «Ctom» * | Slave 3akpbIBaeT BCce COCTUHEHUS U HE IPUHIUMAET HOBEIC
Hopmanvnas paboma (Normal work) - o3Hauaet npoonkeHue
paboThI B OOBIYHOM PEKUM
HUrnopupoBath Ilpu ycraHoBke duakka M B aTom mose Gyzer 3amnperiena
KOMAaHY o0paboTka komaHasl cuaxpoHuzanuy Bpemern (C_CS NA 1)
CUHXPOHHM3AIMU
BpeMeHH
Ecnu Oyner ycranosien duaxok M B aTom nose, To, npu
Cunxponusanus
CHHXPOHH3AI[MM BPEMEHHAsi METKa B COCTaBe KOMaH/IbI OyIeT
BpeMeHH B (popmare
UTC nnTeprperupoBana, kak UTC. Eciu dnaxkok cHAT, To, 3TO
BpeMs Oy/IET HHTEPIPETHPOBAHO, KaK JIOKAJIbHOE BpeMs
CereBas 3aj1epKKa KoppekTupoBka KOMaH/1bl CHHXPOHH3AI[MN BPEMEHH — 0
KOMaH/IbI N00aBIseTCsl K BpEMEHHOM METKE KOMaH/ bl
CUHXPOHHM3AIMU
BpeMeHH (Mc)
Onpenensier pasmep Oydepa cOOOIEHHI IS IEPECHUIKU B 1000
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ITapametp Onucanue 3HaveHue no
YMOJIYAHHIO

3HAYEHUSIMU BCEX 3JIEMEHTOB AaHHBIX. Ecim pa3mep ouepean
MEHBIIIE PEKOMEHTyEMOT0, TO YacTh JaHHBIX He OyAeT
OTIpaBiicHa — 0oJiee cTapble JaHHbIE OyayT epe3anyucaHsbl

Hcnons3oBats ®naxxok M, ycTaHOBIIEHHBII B MOJIE, 03HAYAET, YTO 3HAYECHHE
¢opmar UTC npn METKH BPEMEHH MPH OTIIPaBKe BPEMEHHBIX THIIOB JaHHBIX OyIeT
aBTONPUCBOEHUH BeIcTaBieHo B popmare UTC, nHaue - JIOKaJIbHOI'O BpEMEHU

METOK BpeMeHH

HUnentuduxarop Tuna | 3amanue ID mms nons3oBarensckoro tna LREAL(double), 6e3 129
aasi LREAL METKHU BPEMEHU
(+omucartejib
Ka4ecTBa)
Unenruduxarop Tuna | 3azanue ID s nonb3osatensekoro Tuna LREAL(double), ¢ 130
nas LREAL METKOH BpeMeHH!

(+omucarte/ib KayecTBa
+CP56Time2a)

Haentuduxarop tuna | 3amanue ID s mons3oBatensckoro tuma ULINT(uint64), 6e3 131
aas ULINT METKU BpEMEHHU
(+omucartesib
Ka4ecTBa)
Uaentudurarop Tuna | 3agaxue ID st nosbs3oatenbekoro trna ULINT(uint64), ¢ 132
aas ULINT METKOH BpeMeHH!

(+omucartejib KayecTBa
+CP56Time2a)

OtnpaBiasth komanay | IIpu ycraHoBke ¢uaxkka M B aTom mosie, mociie 3arpysku u

OKOHYAHHUS MHHIMAIM3aIKH, Slave oTnpasiseT yKkazaHHyr0 KOMaH/Iy 1o
MHAAATA3AIHH AKTUBHOMY COEIMHEHHUIO [UTS KaXKI0U pe3epBHOI maphl
(M_EI_NA_1) MOIKITFOUSHHUN

Eciu Gyzet ycranosnen duiaxok M B aTom mone, To, 10
MOJIYYEHUs] KOMaHAbl CHHXPOHHU3ALUU BCE JAHHBIE C METKOU
BPEMEHHM COJICPIKAT YCTAHOBJICHHBIH B 3TOW METKe OUT
uepeicTeurensaoctH (1V)

OknaaTh KOMaHIy
CHHXPOHHU3ALHH
BpeMeHH MocJie cTapTa

IIpumeyanus
*- MpenycMOTpPEeHa BO3MOXKHOCTh CaMOCTOSITENIbHO aKTHBHPOBATh «IOBeleHHe B pexnume «CTom» B MPOrpaMMHOM
kone. Jlyis akTuBanmu pexuma Tpebyercs B mporpamme npucBouTh 3uHadenue TRUE cpoiictBy ActivateStopBehaviour
HE0OX0IUMOTO YCTPOMCTBA:

«IEC104SlaveOS_device namex.ActivateStopBehaviour := TRUE,;

Iocne atoro slave-yctpoiictBo nepeiiner B STOP-pexxuM paGoTh

ITosenenue B peskume CTOII u Oypepusanns JaHHBIX

Hacrpoiiku mapamerpos «lloBenenue npaiiBepa B pexume «Ctom»» n «HakamnmmBaTs cOOOIIEHUS B
ouepenb» Ui ycTpoiicTBa Slave omnpenensioT JIOTUKY MepelJadyd M HaKOIUICHHS JaHHBIX B

3aBUCUMOCTH OT COCTOSAHUSA MBK-HpI/IHO)KCHI/I}I (CTapT/CTOH) HUJIK BbI3OBa B KOAC IPHUIIOKCHHUA
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csotictBa ActivateStopBehaviour (mporpamMmHuast aMyisiiust CTapT/cTom) I KOHKPETHOTO JpaiiBepa.

Jloruka BKIIIOUSHHS HAKOIIJICHUS OYepear CoOOIeHni peacTaBieHa B Tabuuie 10.

Tabnmma 10 — Jloruka BKIFOYSHHUS HAKOIDICHUS OYepein COOOIIeHmit

3HaveHHe mapaMerpa AxTHBanus pexkuma Cron Hanuuue Htor
(B IVIK, B IDE) MOAKJII0YEHHSI
Hopenenne | Haxaniusarh HJIH B KOJIe Yepe3 BbI30B macrepa
ApaiiBepa | coolwennus B ActivateStopBehaviour
B peKHMe ouepeib
«CTom»
No activity He BaxkHo Bxirouena He Baxxno Ipaiiep He
pabotaeT, JaHHBIE
HE KOISITCS U HE
OTIPABIISAIOTCS
No activity Bkirouena Beikirouena Ectp JlaHHBIE
OTIPABIISAIOTCS
Macrepy
No activity Bxrouena Brikirrouena Her JlaHHBIE KOIIATCS B
odepean
No activity Brikimrouena Brikimrouena Ectp JlaHHBIE
OTIPABJISAIOTCS
Macrepy
No activity Brikmouena Brikmouena Her Jlanusie HE
KOITATCS B OUEpPETH
Normal work Bxrouena He Baxxno Ectpb Jlanusle
OTIPABJISIOTCS
Macrepy
Normal work Bxutouena He BaxxHo Her JlaHHBIE KOIIATCS B
ouepen
Normal work Brikmouena He BaxxHo Ectp JlaHHBIE
OTIPABIISOTCS
Macrepy
Normal work Brikimrouena He Baxkno Her Jannsie HE
KOIISATCS B OUepeIn

JInsg TpUHYOUTENbHOW OYHCTKM O4YepeAM CIOHTAaHHBIX JaHHbIX apaiiBepa Slave 104 OS

MOJIH30BATENI0 MPEJOCTABISICTCST MeTon  purge_queue(),

AK3eMIUIsipa ApaiiBepa:

Slave_104_OS.purge_queue();

KOTOPBI HEOOXOIWMO BBI3BATh A

910 MNPUBCACT K OYHUCTKE TCKYIIUX 0qepe)1eﬁ CIIOHTAHHBIX [AaHHBIX JISI BCEX HO}IKJ’IIO'—IGHI/Iﬁ

(pe3epBUPOBAHHBIX AP MOAKIIOUEHUN).
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KypnaaupoBanue padoThl ApaiiBepa

Jlnst mpocMoTpa JKypHajla paboThl JpaiiBepa IMEpelIuTe Ha OCHOBHYHO CTpPaHUILy IapaMeTpoOB
ycTpoiicTBa BO BKIaaKy ZKypHau, Kyaa MOTYT BBIBOAUTHCS CIEAYyOIIHE COOOIeHus apaiiBepa Slave
104 OS:

— MNOJK/IIOYCHUE/OTKIIIOYEHUE KJIMEHTa (MacTepa) Mo OCHOBHOMY/pesepBHOMY IP-agpecam,
Biutouass komanjbel aktuBauuu (STARTDT ACT) u neaxtuBanuu (STOPDT ACT)

kanana (Pucynoxk 22);

e anoBi oG Components + | & 4 s [Do]o 135[Eo0[@ 136 |® 229 | stdogger - Ourctme | & &
XKéctkocte  BpemeHHas oTmeTka Onucanune Komnowent

Mprnoxerua

[ ] 24.03.2022 16:02:10.564 Slave104[s1]: connection [reserve] 192.168.34.111:45253 is closed PsIEC60870Slave104_0S
PesepBHOE KONMPOBaHKUE K [ ] 24.03.2022 16:02:09.952 Slave104[s1]: connection [reserve] 192.168.34.111:45253 is deactivated PsIEC60870Slave104_0OS
BOCCTAHOBIICHME [ ] 24.03.2022 16:01:37.696 Slave104[s1]: connection [reserve] 192.168.34.111:45253 is activated PSIEC60870Slave 104_0S
Saim i} 24.03.2022 16:01:21.076 Slave104[s1]: connection [reserve] 192, 168.34.111:45253 is opened PsIEC60870Slave104_0S

1] 24.03.2022 15:54:48.248 Slave104[s1]: connection [base] 172.29,34.6:44923 is dosed PsIEC60870Slave 104_0S
Ky ] 24.03.2022 15:54:47.468 Slave104[s1]: connection [base] 172.29.34.6:44923 is deactivated PsIEC60870Slave104_0S

L] 24.03.2022 15:54:43.172 Slave104[s1]: connection [base] 172.29.34.6:44923 is activated PsIEC60870Slave 104_0S
N e T [ ] 24.03.2022 15:54:42.248 Slave104[s1]: connection [base] 172.29.34.6:44923 is opened PsIEC60870Slave 104_0S

[ ] 24.03.2022 15:54:37.593 Slave104[s1]: started listening on port 2404 PsIEC60870Slave104_0S

Pucynok 22 — CooOriieHust o padbote apaiiepa Slave 104 OS

— 00paboTKa 3amycKa U OCTAaHOBKH IPUJIOKEHUS yepe3 mepekitouaTens Run/Stop na momayne
LII, nmu6o yepe3 meHio cpenbl pazpabotku «Otnaaka= Ctapt/CTom» HIU C MOMOIIBIO

cBoiictBa «ActivateStopBehaviour» sk3emmisipa dpaiiBepa B KOAE MPHUIOKEHHS

(Pucynok 23);
YCTaHOBK#M COeauHerns Components v & L (o € o E 0|6 33 @ 229 | Stdlogger 2 D UTC Time E]‘h :;
XKéctkocte  BpemenHas otmetka Onucanue KomnonenTt
Mpunoxexna
[ ] 24.03.2022 16:13:15.510 Slave 104[s1]: started listening on port 2404 PsIEC60870Slave 104_0S
PesepBHOE KONMPOBAHKUE U o 24.03.2022 16:13:15.510 Slave 104[s1]: STOP mode is OFF PsIEC60870Slave 104_0OS
BOCCIatfoRneMe ] 24.03.2022 16:13:15.487 s1: BusCyde : APP is STARTED PsIEC60870Slave 104_0S
s L] 24.03.2022 16:13:15.485 Start application done PsLed
| i 24.03.2022 16:13:15.485 Switch RUN/STOP changed to RUN PsLed
Kypran [ ] 24,03.2022 16:12:29.029 Slave 104[s1]: stopped listening to port 2404 PsIEC60870Slave 104_0S
] 24.03,2022 16:12:29.005 Slave104[s1]: STOP mode is ON, STOPBEHAVIOUR = NO_ACTIVITY PsIEC60870Slave 104_0OS
YVeranoskn TUK i 24.03.2022 16:12:28.992 Stop application done(RUNSTOP_SWITCH) PsLed
] 24.03.2022 16:12:28.980 s1: BusCyde : APP is STOPED PsIEC60870Slave 104_0S
] 24.03.2022 16:12:28.979 Switch RUN/STOP changed to STOP PsLed

Pucynoxk 23 — CooO1ieHus 0 3aIyCKe U OCTaHOBKE ITPHIIOKCHHUS

— TIepernoJIHeHUEe oYepear M3MEHEHMH JaHHbIX (0JHA odepeab JUIsl BCEX COEAMHEHUM) NpHU

reHepalyy B MPUI0KEHUH O0IBIIOro o0beMa qaHHbIX (PucyHok 24);

YCTaHOBKM COEaMHEHMS ‘ Components v | & @ | (O IO o|E o0 |0 28 |(D0 | Stdlogger > Ourctime | &

- ! XKeéctkocte  BpemenHas oTMmeTKa Onucanue KomnoneHt
kol @® 24.03.2022 17:02:27.320 Slave_104_0S : on_data_change() : 140000 spont values are discarded, internal cache is FULL! PsIEC60870Slave 104_0S
PesepBHOE KONMPOBaHKE U 24.03.2022 17:02:26.816 Slave_104_OS : on_data_change() : 130000 spont values are discarded, internal cache is FULL! PsIEC60870Slave 104_0S
BOCCTaHOBNEHNE 24.03.2022 17:02:26.311 Slave_104_0S : on_data_change() : 120000 spont values are discarded, internal cache is FULL! PsIECE0870Slave 104_0S
Saiinn . 24.03.2022 17:02:25.807 Slave_104_0S : on_data_change() : 110000 spont values are discarded, internal cache is FULL! PsIEC60870Slave 104_0S
®© 24.03.2022 17:02:25.303 Slave_104_OS : on_data_change() : 100000 spont values are discarded, internal cache is FULL! PsIEC60870Slave 104_0S

Pucynox 24 — CooOmieHus 0 IepenoTHEHIH OYepeI U3MEHCHHUN TaHHBIX

— TIeperoJIHEHHWE Ouepeld CIOHTAaHHBIX JIaHHBIX, TJIyOMHAa KOTOpPOH, oOmpenensercs
napametpoM «Pa3mep odepeau cooOrieHuit» (Ha YpOBHE CHUCTEMHOTO IpaiiBepa), Hpu

3TOM, OoJiee CTapbie JaHHBIC B OUEpE/IN TIepe3anuchiBaroTcss HOBbIME (PucyHok 25);

Hacrpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.7
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Mpunoxerna

PesepeHOE KONMPOBaHKE W

R Components + ¥ D36 [@o[E0[® 150 stdogeer ~ COurctme | & &
XKéctkocte  Bpemennas otmetka Onucanne Komnownent

®

L

24.03.2022 17:28:38.095
24.03.2022 17:28:38.045

24.03.2022 17:27:58.052

Slave 104[Slave_104_0S]:
Slave104[Slave_104_0S]:

Slave 104[Slave_104_0S]:

6000 oldest values are discarded, internal cache is FULL!
5000 oldest values are discarded, internal cache is FULL!

started listening on port 2404

PsIEC60870Slave 104_0S
PsIEC60870Slave 104_0S

BOCCTaHOBNEHNE 24,03.2022 17:28:38.032 Slave 104[Slave_104_0S]: 4000 oldest values are discarded, internal cache is FULL! PsIEC60870Slave 104_0S
Caiii 24.03.2022 17:28:27.949 Slave104[Slave_104_0S]: 3000 oldest values are discarded, internal cache is FULL!  PsIEC60870Slave 104_0S

24.03.2022 17:28:27.937 Slave 104[Slave_104_0S]: 2000 oldest values are discarded, internal cache is FULL!  PSIEC60870Slave 104_0S
KypHan @& 24.03.2022 17:28:17.864 Slave 104[Slave_104_OS]: 1000 oldest values are discarded, internal cache is FULL! = PsIEC60870Slave104_OS

PsIEC60870Slave 104_0S

Pucynok 25 - CooOmieHns 0 IepenoTHeHNH OYepei CIOHTAHHBIX TaHHBIX

— MOJyYeHHe KOMaH/bl CHHXPOHHU3AIMU BpeMeHHu oT Mactepa (PucyHok 26).

3| 24|06|E-o|0 243 | () 227 stdlogger

fu

Components » | & » [] uTC Time ;r El

YCTaHOBKH COEAMHEHHA

E— KecTrocTe BpemeHHan oTMeETK Onucanne Komnouent
? [i] 13.04,2022 09:59:57,523 Slave104[z1]: time sync: UTC '2022-04-13 04:52: 57,507 is set OK, local now is '2022-04-13 09:59:57,507000°  PsIEC&0370Slave104_ 0S5
PE3epBHOE KONMDOBAHKE K [i] 13.04.2022 09:59:57.523 Slave104[s1]: tme sync: 2022-04-13 04:59:57.507(UTC) format received PsIECE03705lave104_035
FIEAELIELEL U [i] 13.04.,2022 09:59:57.523 Slave104[s1]: connection [base] 172, 29.34.6: 39044 is activated PsIECE08705lave104_05
aiiny [i] 13.04,2022 09:59:57.523 Slave 104[s1]: connection [base] 172, 29, 34.6: 39044 is opened PsIECE03705lave104_05
[i] 13.04.2022 09:59:29.590 Slave 104[s1]: started listening on port 2404 PsIEC608705lave104_0S

Pucynox 26 — CooOleHus 0 NOoIy4eHnH KOMaHAbl CHHXPOHU3ALUN BPEMEHN

JlononHuTe pHY0 UHGOpPMAIHIO 0 paboTe apaiiBepa MOXXHO MOJIYYHTh, IIPOCMOTPEB JIOT-(aIbL.
Jlast 3arpy3ku (ailiioB, mepeianTe Ha CTPAHMIYYy ITapaMeTpoB YCTpoicTBa BO Bkiaaky Paiinbl. B
obmactn McnoJiHeHUWe HaXMHUTE KHOIKY (Obnoséums). B okne otoOpazurcsi aepeBo (ailios,
umeromuxcs Ha Koutposuiepe. [lepeiiaure B manky logs—logger—user (Pucynok 27). Umena nor-

daitnos umerot Bua: «iec60870driver_*.log». Ckonupyiite or-¢aitisl ¢ KOHTPOJUIEPA AJIs IPOCMOTPa

)
Ha 1K (kxomnkoii - ** |, 3 Mcnoanenue B Xocr).
9 IEC_101_05 x
VCTBHOBKM COBAMHERNHS XocT | Pacnonomenme = | G@ P23 | Hcnonnenne | Pacnonoenie : | o logs/loggerfuser - & ¥
Mo uMetm | Pasmep Wame Mo umeHin = | Pastep | Wme &
Mprnoxern = Cr\ .
e T e = D:\ | backgroundlog 2,08 KB (2 125 Baiir) 09.01
e B\ || cashreporter.log 1,61 KB {1 648 Bairr) 09.0:
= P\ || dhubm.log 33,28 K5 (34092 Falit) 09.01
Paiinsl = G\ || espd-default.log 45,91KE (48 036 baii) 9.0
= H:\ || espd-redundancy.log 3,11 KB (3 180 faiir) 09.0!
Kypran = 2\ || ftp.users.log 6,27 KE (6 425 Ban) 09,01
|| apiod.log 2,15 KB (2 205 faiir) 09.0i
Ycrakosku VI | ham.log 42,07 KB (43 078 Baitt) 09.0:
|| hart_dhub_driver.log 3,14 KB (3 212 Baiir) 09.0i
Ofonouka MK || [ecenaTodriver Jog 4,59 M5 (4 817 060 Baiir) 09.01
|| fieceoavodriver_20220808_142726.log | 5,00 MB (5 242 738 faifr) 08.0i
Monb30BaTENM W rPYNNGI || |iec60870driver_20220808_143534.log 5,00 ME (5 242 775 baitT) 08.0i
|| fieceoa7odriver_20220808_144340.log | 5,00 MB (5 242 762 faifr) 08.0i
Mpasa AocTyna . = iec60870driver_20220808_145145.log 5,00 MB (5 242 753 BafT) 08.01
_I || liecs0870driver_20220808_145959.log | 5,00 MB (5 242 740 faiir) 08.0:

Pucynox 27 - KoHCTaHTHI

MosKHO 3a/1aTh J€TAILHOCTh TPACCUPOBKH B (haiiyiax ¢ momorkio cBoiictBa Loglevel sk3emmuisipa

npaiiBepa B mpoliiecce paboThl MPUIIOKEHUS:
SlavelO4.LogLevel:= PsIEC60870Bridge.LOG LEVEL PDU MAX;

KoHcTaHThl, BKIIOYAIONIME ONPENEICHHbI YpOBEHb JIOTUPOBAHHUSA, OIHUCAaHbl B OuOIMOTEKE
PSIEC60870Bridge (Pucynox 28). KoHCTaHTBI MOXHO OOBEAMHHUTH C IOMOIIBIO JIBOHYHOTO
omneparopa MJIN (OR). Yposens, coorBerctBytomuit LOG LEVEL BASE, BkitoueH Bcerja.
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WmMa Tun HacnegoeaHo o7  Agpec  HadaneH. :[(onmemapnﬁ
LOG_LEVEL_BASE DWORD 16#0 base log level
LOG_LEVEL_PDU_SHORT DWORD 16%1 short PDU trace log level
LOG_LEVEL_PDU_MAX DWORD 16#2 full PDU trace log level
LOG_LEVEL_SPONT_DATA DWORD 16%4 spontaneous data event log level
LOG_LEVEL_SPONT_VALUE DWORD 16#8 spontaneous data values log level
LOG_LEVEL_CMD_DATA DWORD 16%10 command data event log level
LOG_LEVEL_CMD_VALUE DWORD 16#20 command data values log level
LOG_LEVEL_IG_DATA DWORD 16%40 interrogation data event log level
LOG_LEVEL_IG_VALUE DWORD 16#80 interrogation data values log level
LOG_LEVEL_PERIODIC_DATA DWORD 16%100 periodic data event log level
LOG_LEVEL_PERIODIC_VALUE DWORD 16#200 periodic data values log level
LOG_LEVEL_READ_DATA DWORD 16#400 read request data event log level
LOG_LEVEL_READ_VALUE DWORD 16800 read request data values log level
LOG_LEVEL_ALL DWORD 16#FFF all log levels

Pucynox 28 — KoHcTaHTHI
[TpexycMoTpeHa BO3MOXHOCTH MPOrPAMMHO ITOJIyYMTh CIIMCOK MojKIoueHHbIX K Slave 104 OS
MacTepoB (aKTHMBHBIX COEAMHEHUI) ¢ momoIIbio cBoiictBa OB npaiiBepa ActiveConnections:

active connections : STRING (255);
active connections := Slave 104 OS Driver.ActiveConnections;

ITepemennas active_connections npu 3ToM MOKaxeT crucok IP-aspecoB B BUe CTPOKH, TIC aapeca
mactepoB (¢ JokaiabHbiMU TIopTamu [1JIK, Ha KOTOpBIX IpaiiBep MPHHUMACT BXOMSIINE ITOKIFOUCHHS )
pasnenensl npoodenamu: '172.29.23.152:2404 192.168.34.110:2405'.

Co31aHue cimuCcKa 3J1eMeHTOB JTaHHBIX, epenaBaeMbix no IEC-104

Jlnst mobGaByieHus 3JIEMEHTOB JIaHHBIX B peaakTope yctpoiicta JpaiiBep Slave 104 OS nepeiiaute

Ha BHYTpeHHOI0 BKJIaKy Jdanubie (Pucynok 29).

T _slave_104_05 x -
Pepaktop IEC104 Slave
NofSaeuTe napameTp PenakTUpPOBETE NapaMeTp YNanuTL napameTp
Aantsie [] Cozazeate sksemnnapel IEC nepemettaix 1 NPHUBASKY NPH 4003ENEHHK N3P aMETDOE
KoMarabl WMma Tun Appec AaHHBIX AETONPWCEOEHME METKN BREMEHK Unknuuyeckan ne

Slave 104 Driver 05 Kokdwurypauma

Slave 104 Driver 05 M3K-obbekToR

CocToAHKe

Whdopmauma I

Tun daiina
Wrnopt JkcnopT @®csv (O)xml

Pucynk 29 — Penakrop [paiisep Slave 104 OS. Bxasaka «/laHHbIe»

21.]'[51 }106aBJ'IeHI/I$I, HU3MCHCHUA WU YIAAJICHHA JJICMCHTOB IOAaHHBIX HCIIOJB3YIHOTCA COOTBETCTBCHHO
KHONKU /lobaeumsy napamemp, Pedaxmupoeamv napamemp, Yoanumsv napamemp. llepeiitu x

PECAAKTUPOBAHUIO TTapaMETpa TAKKE MOXKHO JBOMHEIM IIETYKOM JICBON KHOIIKOM MBIIIH I10 HY)KHOﬁ
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CTpOKE ¢ omucaHueM ao0aBiieHHOTO 3jemeHTa. OKHa BBOJA/pEAAaKTUPOBAHUS DJIEMEHTA JTaHHBIX

BBINJISLIIAT clieayroimum oopazom (Pucynok 30).

[loBaguTs HoBRI napaMeTp d [loBagnTs HoBLIA NapameTp d [loBaguTs HoBsIfi napaMeTp d
Wrag: 151 _Data_1 Wra: Wrar:
Twn faHHbX: M_SP_NA_1 ~ Thn faHHbX: M_ME_NA_1 ~ Twn paHHbX: M_ME_TE_1 e
Anpec ofseKTa HHEOPMALMK 1 > Anpec ofbeKTa HHEOPMELIAK, 2 = Anpec oFbeKTa HHEOPMAELIMN 3 >
WyaCTBYET B LiKkndeckoi pacceinke: [ WySCTRYET B UMKNMUECKo pacceinke: [ Macwras: 0.0000000 =
Onucane NapaMeTpa l:l TMonoca HeywyBCTEMTENEHOCTH: 0.0000000 5 TMeroca HeuyBCTEHTENEHOETI: 0,0000000 -
Wrr nepemennoi X Onucakke NapaMeTpa l:l AAETONPHCECEHIE METKN BPEMEHI O
Vima nepementai Onucakre napameTpa l:l

Mma nepemetton

Pucynox 30 — Oxna 106aBIeHHUS HOBOTO MapaMeTpa (IeMeHTa JaHHBIX)

I[JIH 9JICMCHTA JAaHHBIX YKAXKHUTC 3HAUYCHUSA B II0JIAX. HapaMeTpH OJICMCHTOB IIPCACTABJICHBI B

Tabmune 11

Tab6mua 11 — [Mapametpsi anementoB aanubix IEC-104 (OS)

ITapamerp Onucanue

Nmsa HaunmMmeHoBaHMe 31eMeHTa JaHHBIX

AccouuupoBaHHbId ¢ 3TUM 31eMeHTOM JaHHbIX TUl IEC-104. CnipaBounbie
tunsl JaaabX [EC-104 mpuBenens! B Tadmuiie 12. Yacto nucnonb3yemblie
THUIBI JAHHBIX:

Tun nanueix 0 M_SP_TB_1 — mis AMCKPETOB ¢ METKOI BpEMEHH;
0 M_ME_TF_1 - nus float-3HaueHnii ¢ METKOH BpEMEHH;

0 M_IT_TB_1- pis nenoynciaeHHbIX 3HaYSHUH

YHUKaIbHBIN apec JIEMEHTa JaHHBIX. 3JHAYEHUE a/Ipeca HE TOJKHO
MPEBbIIITATL MAKCUMAJIbHO JOITYCTUMOI'O 3HAYCHUA, KOTOPOC
00yCIIOBJIMBAETCS pa3MepoM ajapecHoro mosst PDU.

Anpec o0bekTa Pa3smep anpecnoro nonst PDU onpenensierca napamerpom Jliimna moJis
uHopmauuu «aapec».

Hanpumep, ecnu 3amano 3Ha4eHHUE JUIMHBI TIOJIS afpeca paBHOE 2, TO
MaKCUMAaJIbHO JOIYCTUMOE 3HAUEHHE aJipeca He MOXKET MPEBbIATh 65535
(nnst 3HAYEHUs 3 - He MOXKeET npeBbImaTh 16777215)

VYcranoBka (ha)kka B 3TOM I0JI€ aKTUBUPYET YUacTHE DJIEMEHTA IaHHBIX B
LUKIINYECKOH pacchiike. /1 Bcex TaKUX 3JIEMEHTOB MX 3HAUECHUS AaXKe
YuacrtByer MIPH OTCYTCTBHH W3MEHEHUI OyIyT OTCHUIATHCS C MEPHOAOM, YKa3aHHBIM
B HMKJIHYECKOH pacchliIKe | Ha BKIaJKe obmux mapamerpoB. Joctymro ans tumos: M_ME_NA_1,
M_ME_NB_1,M_ME_NC_1, M_ME_ND 1uM_SP_NA_1* (sue

CTaH/apTa)
Mosoca VYcranasnuBaeMas 1ojib30BaTeNIEM MUHUMANbHAs Pa3HULIA MEXKIY
MOCJICAHNUM OTHPABJIICHHBIM 3HAYCHUEM U TCKYIIUM U3MECPCHHBIM
HEYYBCTBHUTEJILHOCTH
(deadband) (paccunTaHHBIM) 3HAYEHHEM B IIPOrpaMMeE KOHTPOJLIEPA, NPEBBIILIEHAE

KOTOpOfI BbI3bIBACT CIIOHTAHHYIO OTCBUIKY
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ITapametp Onucanne

[Ipu ycraHOBIEHHOM B 3TOM ToJie (hiIaXkKe BpeMeHHasi MeTKa dJIeMEHTa

ABTONpPHUCBOEHUE METKHU JNAaHHBIX OYJET agmomamuyecky 3a1aBaTbCsl U IPUCBAUBATHCS TIOJIIO
BpeMeHH (1JIS THIIOB C timestamp nepen orcbutkoii; popmar - UTC uiu TOKaabHOE BpeMs,
METKOI BpeMeHH) 3aucut oT napamerpa «Ucnoab3oBats popmat UTC npu

ABTOINMPHUCBOCHUU METOK BPEMEHUN))

Jia MmacmtabupyeMbIx mapaMeTpoB, mpu Beroope tTuma M. ME NB 11

Macurrad M_ME_TE 1

Onucanue mapamMeTpa OHHI/IOHaJ'II)HO, TCKCTOBOC OIIMCAaHUC DJICMCHTA JaHHBIX

Yka3zbeiBaetcst HazBanwue nepeMenHoi IEC (mporpamMmel KOHTposuiepa), B
KOTOPOH XpaHsTCs TepeiaBacMble JaHHBIE.

s 3anonHeHus nosst UMs nepeMeHHOo# Ha)KMUTE B 3TOM I10J1€ KHOIIKY

HMms nepemMeHHOi ++ |, OTKPBIBAIOLIYI0 OKHO ACCHCTEHT BBOAA. Halinure HyXHYIO
nepemennyo. Ecnu ycranosieH ¢uiaxok B nosie CTpyKTYpUPOBAHHBIH
BU/I, TO PACKPBIBATE CIIMCKH C TIOMOIIBIO KHOMKH +. Eciiu riaskok cHAT u
MepeMEHHBIE TIPEACTaBICHbl OJHUM OOJBIINM CITUCKOM, JUIS y00CTBa
[IOHUCKa BOCHOIb3YHTECh GHIBTPOM

* Haunnas ¢ Bepcun 1.7.2.0 B Slave 101 OS ocymecTBicHa MOAAEPKKa MapaMerpa «YYacTBYeT B IHKIMIECKOM
paccouike» 1ust Tuna M_SP_NA_1

Peanu3zoBansbl CJICAYIOIIUC HHGHTH(bHK&TOpLI TUIIa, IMPCACTABJICHHLIC B Ta6J'II/II_[e 12.

Tabmuua 12 — [Nepeuens Tunos nanueix IEC-104

Tun pannpix | ID Tuna Onucanmue
JTAHHBIX

M SP NA 1 1 OnHosyieMeHTHast HH(OpMAITUs
M_DP_NA 1 2 JByxanemenTHas nH(OpMAIUs
M_ST NA 1 5 Wudopmarust o oIoKeHUH OTIIaeK
M_BO_NA 1 7 Crpoxka u3 32 6ut
M_ME_NA_1 9 H3Mmepsemas BelMUKMHA, HOPMAJIM30BaHHOE 3HAUECHUE
M_ME_NB_1 11 Nsmepsiemas BenmnunHa, MacmTabupyemMoe 3HaYCHIE
M_ME_NC 1 13 Nsmepsiemas BenmnurHa, GopMarT ¢ TUTABAOIIEH 3arsTOM
M_IT_NA 1 15 WurerpasibHas cymma
M_ME_ND_1 21 Nsmepsiemas BenmndrHa, HOPMAJTU30BaHHOE 3HAUYEHUE 0€3 OmmcaTeNns KayecTBa
M_SP_TB_1 30 OnnosnemenTHas nHGopMmanus ¢ 56-OMTHOM METKON BpeMeHU
M_DP_TB_1 31 JByxanemenTHas uHGopManus ¢ S6-OMTHON METKOH BpeMEHH
M ST TB 1 32 Hupopmanus o TOI0KEHUH OTIIAEK ¢ 56-0ONTHON METKOM BpEMEHU
M_BO TB_1 33 Crpoka u3 32-x out ¢ 56-OUTHON METKOW BpeMEeHHU
M_ME_TD_1 34 Usmepsiemas BenmnyrHa HOPMAIIM30BAaHHOE 3HAYCHHE C 56 OUTHOI METKOH
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Tun ganaeix | ID THna Onucanne
JAAHHBIX

BpeMeHU

M_ME_TE_ 1 35 Nzmepsiemas BeTMYrHA MAcIITAOMPOBAHHOE 3HAUCHHUE ¢ 56 OUTHOM METKOM
BpeMeHU

M_ME_TF_1 36 Nzmepsiemas BeTMYKMHA C TUIABAIOIICH 3aMaTol ¢ 56 OUTHOW METKOW BPEMCHH

M_IT TB_1 37 WnTterpanbhas cymma ¢ 56-OMTHOM METKOH BpeMeHU

M_EP_TD 1 38 Hudopmanus o paboTe peneiHOM 3aMTH ¢ 56-0MTHOM METKOM BpeMeHH

M_LREAL_NA 129* | Undopmanus nonssosarensckoro Thna LREAL u3 64-x 6ur + Gaiit kauecTsa,
0e3 METKH BpEMCHH

M_LREAL_TC 130* | Mudopmarms momnssosarensckoro tuna LREAL u3 64-x 6ut + Gaiit kauecTsa ¢
56-OnTHON METKOW BpEeMEHH

M_ULINT_NA 131* | Mudopmarms monszosarensckoro tina ULINT u3 64-x Our + GaliT kayecTsa,
0e3 METKH BpEMECHH

M_ULINT_TC 132* | Mudopmarus nonszosarensckoro tina ULINT u3 64-x Our + GaliT kadecTsa ¢
56-OMTHON METKOW BpEeMEHH

Ipumeuanmue - * - ID 3agaercs moms3oBaTeieM

Co3nanne cnucka KoManj, noaydaembix no IEC-104

Kpome 3anpoca manubix ¢ kontposuiepa B |IEC-104 peann3oBaHbl KOMaH[bI, UCIOIb3yeMbIE IS

YCTaHOBKU 3HAYCHUA KaKoW-1Tn00 nepeMeHHoﬁ, 1100 BEITTOJTHEHUS 110 CUTHaIly KaKHX-JIHOO JEHCTBHI.

B penaktope ycrpoiictBa Slave 104 Driver mepeiinure Ha BHYTpeHHIOKW BKIaaKy KomaHbl.

OO6mwmit BUJ penakTopa KOMaH] aHAJOTHYEH PENaKTOpy SJEMEHTOB JaHHbIX. KomaHapl Ha JaHHOM

BKJIAAKC OIIMCBIBAIOTCA KaK IapaMETphI. ILJ'ISI }1063BJ’IGHI/I${, HU3MCHCHUA W YyAAaJICHUA KOMaH]

UCIIONB3YIOTCSI COOTBETCTBEHHO KHONKH /lobasums napamemp, Pedaxmupoeams napamemp,

Yoanume napamemp. llepelitu K pegakTUPOBAHUIO KOMaHAbl TAaK)K€ MOXHO JBOMHBIM ILETYKOM

JIEBOM KHOIIKOM MBIIIY 110 HY?>KHOU CTPOKE.

OKHO BBOJIa/peJaKTUPOBAHMS KOMaH]T BBITJISLIUT ciieayromum oopazom (Pucynok 31).

10638 MTH HOBBIR NapameTp [ [ — d [lo6aenTs HOBRI NapameTp H
Tun komanzs C_SC_NA 1 - Thn Komanzst: csETE . Tun Komanze C_SE_TAT -
Arpec xomakast n P 5 Aapec komaknst 6
Apec aepransioro orcera 0 s emEm TR 0 Aapec 3epransroro orsera 0
Beifiopka nepen eeinonkenmen (0 - ve ucnones.) Mc.: |0 s BriGopka nepea ssinonkermnen (0 - ke nenones ) me. |0 Boifopka nepea stinontiemen (0 - He uenonss.) me.: (0 L
s nepementoit Onucarie napameTpa: I:l Mrs nepementoi

e
Ok

Pucynok 31 — OkHO 00aBIIeHUS] HOBOW KOMaH/IbI

JInist KoMaH[ YKa)KATe 3HaUeHHs B moJisix. [lapameTpsl komaH/ I ipencTaBieHs! B Tadmmie 13.
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Ta6muua 13 — [MTapamerpst komang IEC-104 (OS)

ITapamerp

Onucanue

HNma

Hanmenopanue KOMaH/bI

Tun 1anHBIX

AccormuupoBaHHBIN ¢ 3TON KoMaHaoi tuit IEC-104. CripaBoYHBIEC THITHI
nanubix IEC-104 npusenens! B Tabnuie 14

Anpec o0beKTa
uHpopMaUHU

YHuKaIpHBIN agpec KoMaH bl 3HaYSHHE ajpeca He JODKHO MPEBHIIIATh
MaKCHMaJIbHO JOMYCTUMOTO 3HAYCHHS, KOTOPOE 00YCIOBIHUBACTCS
pasMepom aapecHoro nosst PDU.

Pasmep anpecnoro nosnst PDU onpenensercst napamerpom JjiuHa noJis
«aapec».

Hanpumep, ecnu 3agaHo 3HaYeHNE AJIMHBI TIOJIS aJipeca paBHOE 2, TO
MAaKCUMAaJbHO JOIYCTUMOE 3HAUCHHE aJlpeca He MOXKET MPEBbIATh 65535
(mnst 3HAYEHUs 3 - HE MOXKET MpeBsImaTh 16777215)

AJIpeC 3€PKAJTBHOI0 0TBETA

Anpec 31eMeHTa JaHHbIX, B KOTOPBIH OyIeT OMEIIeHO 3HaYeHHE,
niepenanHoe kKomMan o (0 — He UCTIoIB3yeTcs)

Bpemsi 0/10kMpOBKH
(0 — e Mcmoap3.)

KomaH1e1 MOTYT OBITH IPOCTBHIMH H C «BBIOOPKOH TTE€pe/T BBIOTHECHUEM)
(Select Before Operate). [Ipu HeHy1eBOM 3HAYEHHUN ITO BPEMs, B TCUCHHE
KOTOPOIro KoMaHJa OCTacTCAa B COCTOAHUN «BBI6paHa>) JUJI BBIIIOJTHCHU S
(mocne mockuUIKM 3ampoca select). YcnenHoe BhIMOIHEHUE KOMaH/ bl
(execute) BOBMOXXHO 10 HCTEUCHUsI JaHHOTO TaliMayTa

Maciurado

Jis koman, 3aaromux Maciradupyemblie 3HaueHus C_SE_NB 1 u
CSETB 1

Onucanue mapaMerpa

OHHI/IOHaHBHO, TECKCTOBOC OIIMCAaHUC KOMaH/IbI

HNms nepemeHHoOi

VYka3siBaeTcs Ha3BaHue nepeMenHol IEC (mporpamMmbl KOHTpoJIEpa), B
KOTOPOI XpaHATCs MeperaBaeMble KOMaH IbI.

I{J’Iﬂ 3arojgHeHus noist Ums HepeMeHHOﬁ HaXMHUTC B 3TOM II0JIC KHOIIKY

* |, OTKpBIBAIOLYI0 OKHO ACCHCTEHT BBOAA. Halinure HyXHYIO
nepeMenny0. Ecnu ycranoBieH ¢uaxok B mosie CTpyKTYpUPOBaHHBIT
BU/1, TO PaCKPbIBATE CIIMCKH C TIOMOIIBIO KHONKH *+. Ecnu naskok cHAT
MepeMEeHHbIE TIPECTaBICHbI OJJHUM OOJBIIINM CITUCKOM, JUIS y00CTBa
MOKCKa BOCIIOIB3YHTECh QHIBTPOM

Ta6nuna 14 — INepeuens Tunos koman IEC-104 (OS)

Tun gaHHBIX ID tuna Onucanne
JAAHHBIX

C_SC_NA_1 45 bunapHas komana

C_DC NA_ 1 46 KomaH1a ¢ TpeMst COCTOSHUAMHU

C_RC_NA_1 47 Perynupyromas nomarosast KoMaHaa

C_SE NA 1 48 Komanna ycraBku (HOpMann30BaHHOE 3HAYCHHE)

C SE_NB 1 49 Komanga ycraBku (MacimtabupyeMoe 3HaueHHE)

C_SE_NC_1 50 Komanpa ycraBku (3Hauenue tumna float)
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Tun 1aHHBIX ID Ttina Onucanmne
JAAHHBIX
C_BO_NA_1 5l Komanga ycraHOBKHM TOOMTOBOTO perucrpa
CSCTA 1 58 BunapHast koMaHaa ¢ 56-0UTHON METKOH BpeMEHHU
CDCTA 1 59 Komanmaa ¢ TpeMs COCTOSHUAMU ¢ 56-OMTHOM METKOH BpeMEHH
C RC TA_1 60 Perynupyrorias momarosasi KOMaHja ¢ S6-OMTHOW METKOH BpeMeHHU
CSE.TA 1 61 Komanpna ycraBku (HOpMaJIM30BaHHOE 3HAYCHHE) ¢ S6-OMTHOW METKOM BpEeMEHHU
CSETB 1 62 Komanpa ycraBku (MacmrabupyeMoe 3HaUeHHE) ¢ 56-0MTHOI METKOH BpeMeHH!
C SE TC 1 63 Komania ycrasku (3Hauenne tuna float) ¢ 56-OMTHON METKOM BpeMeHn
C_BO TA 1 64 KomaH/a ycTaHOBKH IOOUTOBOTO PETHCTPA ¢ S6-OUTHOIM METKON BPEMEHH

Co3nanne nepeMeHHBIX /1JIsl pa00ThI ¢ JaHHBIMHI/KOMaHIaMu, nepeaaBaembiMu o IEC-104

DOneMeHTHl JAHHBIX M KOMaH[bl, ommcaHHbie B pemaktope |EC-104, B TepMuHOIOTHH Cpeibl
pa3paboTKU SABISAIOTCS KAaHAJAMM BBOAA-BbIBOAa. [l peanu3anuu oOMeHa JaHHBIMH HE00XOIUMO

co3JaTh ATH KaHaIbl (CM. MPEAbIIYIIME pa3lienbl), CO3MaTh B IPOrPAMMHOM KOJE MEpPEMEHHBIE

CIICHHUAJIbHBIX THUIIOB, ITIOCJIC YCTO CBA3ATh ICPEMEHHBIC C KaHaJIaMH BBOAAa-BbIBOA.

Tpebyemble TUIBI TEepeMEHHBIX ((PYHKIMOHANbHBIE OJIOKM) ONMUCaHbl B O0mEell OmbImoTeke
PSIEC60870Bridge. Dta  OuOnmoTeka, a  TakkKe  HCHOOJNB3YIOIIAas e¢  OMOIMOTEeKa
PsloDrvlec104Slave_OS, aBromMaTh4eckd MOIKIIOYAIOTCS MpU 100aBiICHUH ycTpoiicTBa JlpaiiBep
Slave 104 OS.

B rtabmuune 15 mnpuBeneHo omnucaHue mMoAAepKHBaeMbIx TUMOB AaHHbIX |IEC-104 u
COOTBETCTBYIOIIMX UM (DYHKITMOHAJIILHBIX OJIOKOB C yKa3aHueM riaBbl ctaHgapta IEC 60870-5-101 st
3TOr0 THUMA W TEPEUYHCICHUEM IMoJIed (YHKIIMOHAIBHOTO OJIoKa JuUisi pabOTBHl C €ro 3HAYCHHEM,

Ka4yeCTBOM M METKOM BPEMCHHU.

Tabnumna 15 — CooTBeTcTBHE (QYHKIIMOHAIBHBIX OJIOKOB U TUIOB JAaHHbIX/Komana [EC-104

Ne | DyHKH.0J10K Tun IEC-104 IIpumenenne Ioast GpyHKUMOHAIBHOIO (JI0KA
1 |mspnalfb M_SP_NA 1 Huckper: 0, 1 3nauenue (BYTE): SPI, value
(IEC 60870-5-101, KauectBo (BYTE): quality, QD_BL,
7.2.6.1) QD_IV, QD_NT, QD_SB
2 |msp tbh 1 fb M SP TB 1 Huckper: 0, 1 Hacnexyer orm sp na 1 fb
(IEC 60870-5-101, é;é’g.ﬁ?ﬁg;; MeTion Bpems: timestamp
7.3.1.22) (psCP56Time2a_t)
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Ne | ®DyHkn.0J10K Tun IEC-104 IIpumeHnenne oust pyHKIMOHAIBHOTO 0JI0KA
3 |mdpnalfb | MDPNAI1 2-yx-outoBoe moje: 0-3 | 3uauenue (BYTE): DPI, value
(IEC 60870-5-101, KauectBo (BYTE): quality, QD _BL,
7.3.1.3) QD_IV,QD_NT, QD_SB
4 |m.dp_th 1 fb M_DP_TB_1 2-yx-ouroBoe moune: 0-3 | Hacnegyer orm_dp na 1 fb
s C BPEMEHHOUN MEeTKOU .
(IEC 60870-5-101, CP56Time2a Bpemst: timestamp
7.3.1.23) (psCP56Time2a_t)
5 |m.stnalfb M_ST NA 1 7-0UTOBOE 3HAUEHUE 3unauenne (BYTE): VTI, value,
(IEC 60870-5-101 (-63 ... +64) c GuTom TRANS
7.3.1.5) 1(1(? ISXOHHOFO COCTOTUIA | K auectBo (BYTE): quality, QD_BL,
’ QD_IV,QD_NT, QD_SB, QD_0oV
6 | m.stth 1fb M ST TB 1 7-6UTOBOE 3HAUCHHE Hacnenyer orm st na 1 fb
(IEC 60870-5-101, | (63 - T clurom ) g o i mestamp
7.3.1.24) ?5%3’;";‘;*;’;2;}?5;"”“" (psCP56Time2a_t)
MeTkoit CP56Time2a
7 |mbonalfb |[MBONAI1 4-GaiiTHOoe 11eTI0€ 0e3 3nauenue (DWORD): BSI, value
(IEC 60870-5-101, E‘*IE‘FK;T(%,'\'%‘)TH"M Kaucctso (BYTE): quality, QD _BL,
7.3.1.7) QD_IV,QD_NT, QD_SB, QD_0oV
8 | m_both 1 fb M BO TB 1 4-GaiiTHoe 1Eenoe Oe3 Hacnmenyer orm bo na 1 fb
(IEC 60870-5-101, Eﬁ?“;‘%&ﬁfé‘;}“’m Bpens: timestamp
7.3.1.25) . . (psCP56Time2a _t)
C BPEMEHHOU METKOM
CP56Time2a
9 Immenalfb | M ME NA 1 Hopmanu3zoBanHoe 3nauenue (REAL): NVA, value

(IEC 60870-5-101,
7.3.1.9)

YHCIIO C IUIABAKOLIEN
TOukoMu: -1 ... +1-2"-15

KauectBo (BYTE): quality, QD BL,
QD_IV, QD_NT, QD_SB, QD_0OV

10| mmetdlfb | M METD 1 HopmanuzoBanuoe Hacneayer orm _me na 1 fb
(IEC 60870-5-101, | 11¢IO © IaBarothen Bpewmst: timestamp
7.3.1.26) TouKoid: -1 ... +1-2%-15 | () epraTimeny t)
C BPEMEHHOU METKO
CP56Time2a
11{m menb 1fb | M ME NB_1 MacirabupoBaHHOE 3nauenne (REAL): SVA, value
3HAaYEHUE:

(IEC 60870-5-101,
7.3.1.11)

275 L 20 5-1.

B onncannu kanana
3agaercs KoappuurueHT
Maciraba

KauectBo (BYTE): quality, QD _BL,
QD_IV, QD_NT, QD_SB, QD_0OV
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Ne | ®DyHkn.0J10K Tun IEC-104 IIpumeHnenne oust pyHKIMOHAIBHOTO 0JI0KA
12 |m me te 1 fb | M_ME_TE 1 MacurrabupoBaHHOe Hacneayer orm _me nb 1 fb
3Ha4YCHUE:

(IEC 60870-5-101,
7.3.1.27)

2M5 .. 27 5-1 ¢
BpPEMEHHON METKOM
CP56Time2a. B
OMHMCaHUU KaHala
3amaercs KodpurmeHT
Macriraba

Bpewms: timestamp
(psCP56Time2a_t)

13

m_me_nc_1 fb

M_ME_NC_1

(IEC 60870-5-101,
7.3.1.13)

4-0aliTHOE YHUCIIO C
M1aBaroleH 3anaTomn
(xopoTkwuii hopmar)

3nauenne (REAL): R32, value

KagectBo (BYTE): quality, QD _BL,
QD_IV, QD_NT, QD_SB, QD_0OV

14 | m me tf 1 fb | M_ME_TF. 1 4-GaliTHOE YKCIIO C Hacnexyer orm me nc 1 fb
(IEC 60870-5-101, ‘(maBaK’“l?“ 3a“’”°)“ Bpewmst: timestamp
7.3.1.28) KOpOTKHif hopmat) ¢ | ) opEETime2a 1)
BPEMEHHOI MEeTKOM
CP56Time2a
15| m_it na 1 fb M_IT NA 1 4-GaliTHOE LIENI0E CO 3nauenue (DINT): COUNTER,
(IEC 60870-5-101, | 3HaxoM value
7.3.1.15) Kauectso (BYTE): quality, SN_SQ,
SN_CY, SN_CA, SN_IV, SN
16 | mit tb 1 fb M IT TB 1 4-GaliTHOE LIENI0E CO Hacnenyer orm_it na 1 fb
(IEC 60870-5-101, | 3HAKOMC BPEMCHHOM | 50\ 1g: timestamp
7.3.1.29) merkoit CP36Time2a | s ~praTime2a t)
17 | m_me nd_1 fb | M_ME_ND_1 HopmanuzosanHoe 3nayenue (REAL): NVA, value

(IEC 60870-5-101,
7.3.1.21)

YHCJIO C MJIaBaroIeun
Toukoi: -1 .. +1-2°-15
0e3 ommcareis KayecTna

18 | m_ep td 1 fb M_EP_TD 1 CoOBITHS YCTPOWCTB 3unauenne (BYTE): SEP, ES, value

= 3aIIUTHI C BPEMEHHOM )
gg(i :63(())5)370 5-101, verkodi CP56Time2a Nurepsan (UINT): RELAY

e Kauectso (BYTE): quality, QD_El,

QD _BL, QD_IV, QD_NT, QD_SB
Bpewmsi: timestamp
(psCP56Time2a _t)

19 | m_Ireal na_1 f | M_LREAL_NA_ 1 | 8-6aiitHoe uncio ¢ 3nauyenne (LREAL): R64, value

b

Custom type

TIaBaloIIeH 3aIITON

KauectBo (BYTE): quality, QD _BL,
QD_IV, QD_NT, QD_SB, QD_0OV

20

m_lIreal tc 1 fb

M_LREAL _TC_ 1
Custom type

8-0aifTHOE YKCIIo C
TJIAaBAIOIICH 3aIIITOM
C BPEMEHHOM METKOMU
CP56Time2a

Hacnenyer or m_Ireal na 1 fb

Bpewms: timestamp
(psCP56Time2a_t)
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Ne

OyHKL.0JI0K

Tun IEC-104

IIpumeHnenne

oust pyHKIMOHAIBHOTO 0JI0KA

21

m_ulint na 1 f

M_ULINT_NA 1

8-0aiiTHOE 1ETI0€E

3nauenne (ULINT): COUNTER,

b Custom type 0e33HaKOBOE value
Kauectso (BYTE): quality, QD_BL,
QD_IV, QD_NT, QD_SB, QD_0OV

22 | m_ulint_tc 1 fo | M_ULINT_TC_1 | 8-6aiiTHoe menoe Hacnexyer or m_ulint na 1 _fb

Custom type ng:;ggflz; MeTKOM Bpewms: timestamp
CP56Time2a (psCP56Time2a_t)

23| cscnalfb C SC NA 1 OIHOMO3KUIMOHHAS 3nauenne (BYTE): SCO, SCS, value
(IEC 60870-5-101, | XoManaa, muckpetot: 0.1 1 o oo (BYTE): QOC, QU
7.32.1) Heticteue (BYTE): SE

24 | c sc ta 1l fb CSCTA 1 OHONO3UIMOHHAS Hacnenyer orc_sc na 1 fb
(IEC 60870-5-101, | KOMAaHAa € BDEMCHHOW | 30\ 0 timestamp
7.3.2.1) merkoit CP36Time2a, | o ~praTime2a t)

muckpetsr: 0,1

25| cdcnalfb |C_DC_NA_1 JByXIO3UIHOHHAS 3uauenue (BYTE): DCO, DCS,
(IEC 60870-5-101 KOMaHza ¢ 2-OMTOBBIM value
7.3.2.2) fronem Onmucarens (BYTE): QOC, QU

Heticteue (BYTE): SE

26 | c dc ta 1 fb CDCTA 1 JIBYXTIO3HIIMOHHAS Hacnenyer orc_dc na 1 fb
(IEC 60870-5-101, | KOMAaHAa € BDEMCHHOW | g0\ 0 timestamp
7.32.2) merkoit CP36Time2a, ¢ | s ~praTime2a t)

2-OUTOBBIM ITOJIEM

27 | c_rc_na_1 fb C RC_NA 1 Komana momarosoro 3unauenne (BYTE): RCO, RCS, value
(IEC 60870-5-101, | Pery/HpoBati Omucarens (BYTE): QOC, QU
7.32.3) Heiicteue (BYTE): SE

28 |crctalfb CRCTA 1 Komana mmorrarosoro Hacnenyer orc rc na 1 fb
(IEC 60870-5-101, ggng[’g;aiﬁlfon Bpewmst: timestamp
7.3.2.3) CP56Time?a (psCP56Time2a_t)

29 | c_se na 1 fb C SE NA 1 Komanza ycraBku, 3nauenne (REAL): NVA, value
(IEC 60870-5-101, | MOPMATH30BAHHOC Onmucarens (BYTE): QOS, QL
7.3.2.4) 3HAYCHHE

T Heiictue (BYTE): SE
30 |csetalfb CSE_TA 1 Komanpa ycraBkw, Hacnenyerorc se na 1 fb

(IEC 60870-5-101,
7.3.2.4)

HOPMAJIU30BAHHOE
3HAYEHHUE C BPEMEHHOM
MeTkoir CP56Time2a

Bpewms: timestamp
(psCP56Time2a_t)
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(IEC 60870-5-101,
7.3.2.7)

BPEMEHHOH METKOMI
CP56Time2a

Ne | ®DyHkn.0J10K Tun IEC-104 IIpumeHnenne oust pyHKIMOHAIBHOTO 0JI0KA
31| csenb 1fb C SE NB_ 1 Komanma ycraBkH, 3unauenne (INT): SVA, (REAL)
(IEC 60870-5-101 MaciTabupOBaHHOE value
7.3.2.5) 3HATCHAC Onmucartens (BYTE): QOS, QL
Heiicteue (BYTE): SE
32| cseth 1fb C SE TB_ 1 Komanyia ycTaBkw, Hacnenyer ot c_se nb 1 fb
(IEC 60870-5-101, ?ﬁ;i;iiﬂfzggg?;oﬁ Bpems: timestamp
7.3.2.5) verkodi CP56Time2a (psCP56Time2a_t)
33| c.senc 1 fb C SE_NC 1 Komanpa ycrasku, 3nauenue (REAL): R32, value
(IEC 60870-5-101, | KOPOTKMI popmarc | o ooy (BYTE): QOS, QL
73.2.6) IUIaBAKONIEH 3amATON
T Heticteue (BYTE): SE
34 |csetclfb CSE TC 1 Komanpa ycraBku, Hacnenyer orc_se nc 1 fb
(IEC 60870-5-101, | KOPoTKMii dopuar ¢ Bpemst: timestamp
7.3.2.6) [LTABAIOMICH 3ATATON € | (b cp5aTime2a_t)
BPEMCHHOU METKOU
CP56Time2a
35 |c bonalfb C BONA 1 Crpoka u3 32 6ur 3nauenne (DWORD): BSI, value
(IEC 60870-5-101,
7.3.2.7)
36 | c_bo ta 1 fb CBO TA 1 Crpoka u3 32 6uT ¢ Hacnenyer or ¢ _bo na 1 fb

Bpewmsi: timestamp
(psCP56Time2a_t)

Ocod0enHoCcTH PadoOThI ¢ PYHKIIMOHAIBHBIMHU 0JI0KAMU JAHHBIX

Jlns Bcex TumnoB mosie Value sBisiercss yHUQHUIMPOBAHHBIM CHHOHMMOM TIONS (haKTHYECKOTO

3Ha4YeHUs1 KOHKpeTHoro tuma, Hampumep, R32 mat M_ME_NC 1 wmm SPI mngs M_SP_NA 1, u

B3aMMO3aMCHACMO C HUM B KOJC ITPUIIOKCHU .

O,Z[HaKO, AJIsT HEKOTOPBIX THIIOB, value sBisercs wacTbro 0611_16171 CTPYKTYpPbI IIOJIA HOaHHBIX.

Hanpumep, ams M_ST_NA _1, value npencrasnser muaamme 7 6ut mons VTI, a TRANS — crapuimii

BoceMmoii Outr. Iins M_EP TD 1, value sBasercs cuHonmMom ES — mosst cocrostHust cOOBITHS,

MIPEJICTaBJISAIONICTO JIBa MyIaamux outa mosst SEP.

Jis TurioB ¢ miaBaromiei 3anstoin (M_ME_NA 1, M_ME NB 1, M ME_NC 1, M_ME_ND 1mu

HUX BAapHUaHTOB C METKOH BpeMeHI/I), value pa60TaeT Ha BXOI[C/BBIXO,Z[C CO 3HA4YCHHUEM B (I)OpMaTC

REAL, mpu »ToM HOpManu3alMs M MacIITaOMpPOBAHUE 3HAYEHHUS NPOMU3BOIATCS TOJIBKO MpHU

CepHaJIN3alMy TUIIA B IIPOLIECCE OTIPABKH JTAHHBIX MAcCTepy.
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Jlnst paGoThl ¢ OTHeNbHBIMU (OMTOBBIMH) TOJSIMH KadecTBa oOmiero omucarens kadectBa (QD,
Quality Descriptor) sieMeHTa MaHHBIX IOJIb30BATEIIO TMPEIOCTABISIOTCS CICAYIONIMEe CBOWCTBA
(byHKIMOHATBHOTO OJI0KA:

— QD_BL — nanmuuue (1) / orcyrctBue (0) OJIOKMPOBKH;
— QD_SB — namnumue (1) / orcyrctBue (0) 3amerieHus;
— QD_NT — neakryanbnoe (1) / akryansHoe (0) 3HaueHuUe;
— QD_IV — neneiictBurensHoe (1) / neticrBurensHoe (0) 3HAUCHUE;
— QD_OV —ecrtb (1) / mer (0) nepenoHeHuUs;
— QD_EI — neneiicrBurensHoe (1) / neficteutenbroe (0) 3HaU€HUE HHTEPBAIa BpEMEHHU.
Otu nons umeroT i BYTE u Ha Bxome npuauMaior «0» / «He O» (mpeobpasyercs B «1»), Ha

BbIxozie oTaaroT «O» [ «1».

Taxke, ¢ KaXIbIM THUIIOM, IIOJIB30BAaTEIb MOXKET HCIIOIB30BATh IIOJIE OIKCATENA KadecTBa C
YHUGUIIMPOBAHHBIM UMeHeM quality, cogepskaium Jorudeckoe 00beIMHEHUE BhINICYKa3aHHBIX OUTOB
Ka4ecTBa CO CMELICHUSMH, COOTBETCTBYIOIIMMH OIHMCAHUIO ITOT0 KOHKPETHOI'O THIIA B CTAaHJAPTE.
Oto none umeet tun BYTE. Ilpu ero n3mMeHeHuu, COOTBETCTBEHHO, OOHOBIISIIOTCS M BCE OT/ENIbHBIC

OMTOBBIE IO OMMCATEIIST Ka4dye€CTBa, U HaO60pOT.

JInst TUIOB C BPEMEHHOW METKOM HCIOJB3YeTCsl CTPYKTypa maHHbix PSCP56Time2a_t,

[IPEIOCTABIISIONIAs JOCTYIT KO BceM mosisim MeTku Bpemernn CP56Time2a (IEC 60870-5-101, 7.2.6.18):

TYPE psCP56Time2a t

STRUCT
year : BYTE; // Year - <0 .. 99>
month : BYTE; // Month - <1 .. 12>
day : BYTE; // Day - <1 .. 31>
hour : BYTE; // Hour - <0 .. 23>
minute : BYTE; // Minute - <0 .. 59>
second : BYTE; // Second - <0 .. 59>
milliseconds: WORD; // Milliseconds - <0 .. 999>
invalid : BYTE; // Invalid - <0>:=valid, <1>:=invalid
summer : BYTE; // Summer time - <0>:=standard time, <1>:=summer time
day of week : BYTE; // Day of week - <1 .. 7>, Monday=1l, Sunday=7
resl 23 : BIT; // RES1;
res2 30 : BIT; // RES2;
res2 31 : BIT; // RES2;
res3 45 : BIT; // RES3;
res3 46 : BIT; // RES3;
res3 47 : BIT; // RES3;
res3 48 : BIT; // RES3;
res4 56 : BIT; // RES4;
END STRUCT
END TYPE

Taxxe, B ob6meit Oubmmoreke PSIEC60870Bridge moctynHa (yHKIHS TONYYSHHS TEKYIIErO
Bpemenu get_psCP56Time2a_now(xUTC : BOOL) B Buze crpykrypbl pSCP56Time2a_t B mokaibHOM

niu UTC (popMaTe. HpI/I 9TOM BCC MOJIAA, HC OTHOCAIIUCCA K BpECMCHHU, 3aHYJIAIOTCH.
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Jns  GyHKIMOHATBHBIX  OJIOKOB THUIIOB C METKOW BPEMEHH TPEAYCMOTPEH  METO.
set_timestamp_flags(...), TO3BOJNSIONIMIA 3aJaBaTh BCE, HE OTHOCSIIMECS K BpeMeHH, (uaru

CTPYKTYphL. MeToa BbI3bIBacTCS AJI dK3eMIuLsipa @b COOTBETCTBYIOLIETO TUIIA, HAIIPUMED:
data me tf 1 : PsIEC60870Bridge.m me tf 1 fb;

data me tf l.set timestamp flags(1,0,0,0,0,0,0,0,0,0);

Ecnu B onucaHuM KaHaja yCTaHOBJIEHA rajodka «ABTOINPUCBOEHHE METKU BPEMEHW», TO, IpHU
OTIIPAaBKE 3JIEMEHTA JAHHBIX, BPEMEHHAs METKa Oy/AeT 3aloJHATHCA aBTOMATHYECKH € (OpMATOM
cornmacHo Hactpoiike «Mcnonb3oBate ¢opmar UTC npu aBTONPUCBOCHUH METOK BPEMEHH.
ABTOHpI/ICBOCHI/IC MCTKH BPEMCHHU HUMCCT IPUOPUTCT HAA €€ PYYHBIM H3MCHCHHCM 4YCpPC3 II0JIC
timestamp. IIpu 3ToM, ¢uaru, paHee BbICTaBICHHBIC C TIOMOIIBIO MeTona set_timestamp_flags(...), He

MCHAKOTCA, OOHOBIISIOTCS TOJIBKO IOJIS AaTbl U BPCMCHU.

ABTOMaTHYECKAS regepanud NePpeMEHHbIX U IPUBA3ZKA K KaHAJIaM BBO/J1a-BbIBOAa

IIpu noGaBneHun napamerpoB Ha BKIaakax JlaHHble 1 KoMaHABI MOXHO aKTHBHUPOBATh PEXKHM,
IIPY KOTOPOM JUIsl KaXJOro KaHajga aBTOMAaTH4eCcKu co3farorcsa nepeMeHHsle I[IJIK-nmporpammsl u

dbopMupyeTcst IpUBsI3Ka MEPEMEHHON K KaHamy. JlJis 3TOro MpU CO3/IaHUU HOBOTO DJIGMEHTA JIAHHBIX

WM KOMaHJIbl ycTaHOBUTE (uiaxkok B nosie CozaaBath 3k3eMILISIpbI IEC nepeMeHHBIX U NPUBS3KY

npu 1o6asjieHun napamerpos (Pucynok 32).

T _slave_104_05 X

PepakTop IEC104 Slave

HofzenTE NEpaMeTp PenakTHpOEaTE NEpEMETP YOBNWTE NapamMeTp
JarHble
Co3naeaTh sk3emmnapsl [EC NepeMeRHbIX W NPHBASKY NpH A003aBNEHIM NADAMETD OB
KomMakasl ‘ Mma  Tun Appec gaHHBLX ABTOMNPHCECEHUE METKM EPEMEHK Luknnyeckan nepegaya Heu
< >

Pucynok 32 — YcranoBka ¢uaxka B moie «Co3naBaTh dk3eMIusipel IEC mepeMeHHBIX ¥ IPUBS3KY MIPH J00aBICHIH
apameTpoB»
B stom pexxume mpu mobapieHun KaHanma juis ycrpoictBa [paiiep Slave 104 OS cospmaercs
COOCTBEHHBIN CIUCOK TN00aNbHBIX NepeMeHHbIX ¢ uMeHeM Buaa 1104_GVL_X, rae X — ycioBHbII
CKBO3HOH MOPSIKOBBI HOMEpP YCTPOWCTBA, HauWHas C €IUHUIBL. B 3ToM cnucke Oyner cosjaHa

OEpEMEHHAA COOTBECTCTBYIOIIECTO THUTIIA.

Hactpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.7




Hacrpoiika korTponiepa B kauecte Slave IEC 60870-5-104 (OS)

NHOOPMALIUA

JlomyckaeTcst UCTIONIb30BaHUE OJIHUX U TEX Ke IK3EMIUISPOB MEPEMEHHBIX (U JaHHBIX, U
KOMaH) JJIs IIPUBSI3KU K Pa3HBIM SK3eMIUIIpaM apaiiBepos (Master/Slave, 101/104 OS),
MIPH YCIIOBHH, YTO HACTPONKHU MPUBS3aHHON MEPEMEHHOM (ITapaMeTphl 3JICMEHTOB
JIAHHBIX/KOMaH]T) JUTSl BCEX 3K3EMILISIPOB JPaiBEPOB UIACHTHYHBI.

Ha sTamne KOMITUIISAIMN TPOEKTA BBIMOIHSIETCS IPOBEPKA COBMAICHHS HACTPOCK, B CIIyvae
HECOBIIAJICHUS, B OKHO COOOIIEHUI BRIBOAUTCS COOOIICHUE 00 OIMOKe, C yKa3aHueM
UMEHHU TIePEMEHHON ¥ UMEH COOTBETCTBYIOIIUX dK3EMILISIPOB ApaiiBepOB

Peanuzanus CIIoOpaagn4€eCKoro Meroaa nepeaaan

CornacHo cTaHAapTy, MOJ W3MEHEHHEM COCTOSHUS WH(GOPMAIMOHHOTO 00BEKTa MOHMMAETCS HE
TOJIBKO WM3MEHEHHE €ro TEKYIIero 3HA4YCHHs, HO M W3MCHCHHE JIF0OOr0 TpH3HAKA €ro OImUcaTels
KadecTtBa. V3MeHeHHEe y WH(POPMALMOHHOTO OOBEKTAa TOJILKO «METKH BPEMEHH» HE CUUTACTCS

HU3MCHCHUEM €TI0 COCTOAHMA.

ITo ymonmuaHuto, Ipy U3MEHEHUH 3HaYCHMs (WM OJHOTO U3 €ro IMOoJIeH) min KayecTBa (MM Jito0oro
ero TpU3HaKa) WHPOPMALMOHHOTO OOBEKTa, IMPOUCXOAUT H00aBICHHE CHUMKA €ro TEKYIIEro
COCTOSIHMSI B OYEpEeb OTIPABKH CIOHTAHHBIX JaHHBIX C MPUYMHOM mepemaun <3>. DTO MOXKET
IIPUBOJUTH K HEXKENATEIbHOMY IIOBEIEHHUIO, KOI/la, HAIIPUMED, B KOJIE I0JIb30BATENS IPUCYTCTBYIOT

HECKOJIBKO CJICAYHOIIUX APYT 3a APYTroM W3MEHEHMH noyeH JaHHBIX OAHOI'O SK3EMILIApa 00BeKTa:

data me tf 1 : PsIEC60870Bridge.m me tf 1 fb;

data me tf l.value := 123.45;

data me tf 1.Q0D SB := 1;

data me tf l.timestamp := PsIEC60870Bridge.get psCP56Time2a now (TRUE) ;

Btopas u TpeThsi CTPOKM BBI3OBYT OTIPABKY JBYX COCTOSHUN OOBEKTa, KaxJ0€ C OJHUM
W3MEHEHHBIM ToJieM. V3MeHeHHne BpeMeHHON MEeTKH OyJeT 3apUKCHpPOBAHO, OTIPABKU JIAaHHBIX HE

nocieayer.

st monziep kaHus KOHCUCTEHTHOCTH JAHHBIX HAa YPOBHE AIK3eMIUIsipa (yHKIMOHAIBLHOTO OJIOKa
HH(bOpMaLIHOHHOFO 06’beKTa r[pez[nar acTCA HUCIIOJIb30BaTh OAWH U3 ):[ByX pe)KI/IMOB pa6OTBI L[paﬁBepa
Slave 104 OS.

PexxuM aBTOMAaTHYECKON OTHPABKHU JTaHHBIX (BKJ'IIOLICH 1o VMOJI‘-IaHI/IIO)

B stom PEKUME TPOUCXOANUT ABTOMATUYCCKAA OTIIPAaBKa NAHHBIX C l'[pPI‘-IPIHOfI nepcaauun <3>, npu

W3MEHEHWW 3HaueHus (WM OJHOTO W3 €ro TMOoJied) WM KadecTBa (MM JIFOOOTO €ro IMpHU3HAKA)
nH(popManoHHOro 00bekTa. [Ipu 3TOM, UCTIONB3YeTCs CIEAYIONUN MEXaHU3M OJIOKUPOBKH OTIIPABKU
CHIOHTaHHBIX JAHHBIX - OJIOK KOJia, B KOTOPOM MPOU3BOJISATCS U3MEHEHUS Pa3UYHbBIX MOJield 00beKTa

JAaHHBIX, 3aKJIIF0YAa€TCA B BBI3OBBI COOTBECTCTBYIOIIUX METOIO0B!

data me tf 1 : PsIEC60870Bridge.m me tf 1 fb;
data me tf 1.lock send(); // OJIOKMPOBKAa OTIPaBKM
data me tf l.value := 123.45;
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data me tf 1.0D SB := 1;

data me tf 1.QD IV := 0;

data me tf l.timestamp := PsIEC60870Bridge.get psCP56Time2a now (TRUE) ;
data me tf 1l.unlock send(); // oTnpaBKa M3MEHEHHHX IaHHEBIX

Metox unlock send() BeI3bIBaeT aBTOMAaTHYECKYIO OTIPaABKY JaHHBIX, B ciay4ae (PaKTHUCCKOrO
U3MEHCHUS 3HAYCHUS W/WIM KadecTBa OOBEKTa, C YYETOM 3aJaHHOrO JMara3oHa MOJIOCH!

HEYYBCTBHUTEIBHOCTH IJIS1 3TOTO HH(POPMAIIMOHHOTO 00BEKTA.

[Tpu HEOOXOIMMOCTH, BKIFOYCHUE 3TOr0 PEXKUMA [UIs KaXKIOr0 OTACIBLHOTO SK3eMILIsIpa JpaiBepa
Slave 104 OS npowusBoautcs yepe3 cBoiictBo SendMode:

Slave 104 OS.SendMode := PsIEC60870Bridge.e sm auto;

PexxuM pydHO# OTOPaBKU JAHHBIX

B pyuHOM pexxume He MPOUCXOAUT aBTOMAaTUYECKOM OTIPABKU JAaHHBIX, IPY U3MEHEHUHU 3HAYCHMS
WIM KayecTBa HH(pOpMAlMOHHOrO 0OBbekTa. Jlig moMemeHHs  COCTOSIHMSL — 3K3eMIUIIpa
(GYHKLIMOHATIBHOTO OJI0KA B OUepe/lb OTIPABKU CHOHTAHHbBIX JAHHBIX HEOOXOJMMO B KOJIE BBI3BATH JJIS

uero meton send():

data me tf l.value := 123.45;

data me tf 1.Q0D SB := 1;

data me tf 1.QD IV := 0;

data me tf l.timestamp := PsIEC60870Bridge.get psCP56Time2a now (TRUE) ;
data me tf l.send(); // oTnpaBka M3MEHEHHHEIX NaHHEIX

HpI/I HeO6XOI[I/IMOCTI/I, BKIIFOUCHHUC PCIKHUMaA JJIA KaKJA0I'o0 OTACIIbHOI'O 9K3CMILIApA L[paﬁBepa Slave

104 OS npousBoauTcs Takke yepe3 coiictBo SendMode:
Slave 104 OS.SendMode := PsIEC60870Bridge.e sm manual;

JIONOJTHUTENBHO, B PYYHOM peXHUMe paboThl MPeayCMOTPEHA BO3MOXKHOCTh OTIIPABKH Habopa Bcex
U3MEHCHHBIX Ha TEKYLIMHA MOMEHT BpeMEHH JaHHBIX. J{i1s aTOrO0, Iist 3K3eMIusipa apaiisepa Slave 104

OS, B xoze, He0OX0aMMO BbI3BaTh MeTo 1 Send():

data me tf l.value := 123.45;

data me tf 1.Q0D SB := 1;

data me tf O0l.value := 123;

data me tf 02.quality := 0x80;

data me tf 03.timestamp := PsIEC60870Bridge.get psCP56TimeZ2a now (TRUE) ;
data me tf KK.value := 543.21;

data me tf NN.timestamp := PsIEC60870Bridge.get psCP56TimeZ2a now (TRUE) ;

Slave 104 OS.send();
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NHOOPMAIIUAA

B 000oux pexxrMax OTIpaBKU MOJIH30BATEIIO PEOCTABISICTCS BO3MOKHOCTh O€3YCIIOBHOM
OTIIPaBKHU JaHHKIX 0€3 y4eTa MX U3MEHEHUsI U HACTPOMKH ITOJIOCH HEUyBCTBUTEIBHOCTH
deadband, T.e. OTIIPaBKYU TEKYIIETO COCTOSHIS SK3eMILIIpa (QYHKITMOHAIBHOTO OJI0Ka,
BBI3BAB I Hero B koje metos send_now():

data me tf 1.send now();

NHOOPMALIUA

I Mertonet lock send(), unlock send(), send() u send now() @b maHHBIX JOCTYIHBI TSI
paboThI TOJBKO MPH MPHUBSA3KE MEPEMEHHBIX ITHX TUIIOB K SK3EMILIIPaM IpaifBepoB
Slave 104 OS u Slave 101 OS

Peasm3anms o01ero onpoca cTaHIuu

B npaiiBepe peasin3oBaHO TpU peXMMa OTIPABKH JAHHBIX B OTBET Ha KOMaHIy OOIIEro ompoca
ctanuuu (3HaueHue ykaszarens omnpoca QOI = 20). Beibop pexxuma 3a1aeTcsi ¢ moMolIbio cBoiictea Ob
npaiieepa InterrogationProfile, mpu npucBoeHHH eMy OJHOrO U3 3HAYCHHUH MEPEUHCICHUS
interrogation_profile_type_enum, onucannoro B oudauoreke PSIEC60870Bridge:

1) SlavelO4.InterrogationProfile := PSIEC60870Bridge.standard;

OtnpaBka JaHHBIX COTJACHO CTaHAApTy, BKIoYas cienyromme Tumbl: M_SP_NA 1,
M_DP_NA_1, M_ST_NA_1, M_BO_NA_1, M_ME_NA_1, M_ME_NB_1,
M_ME_NC_1,M_PS NA_ 1, M_ME_ND 1;

2) Slavel04.InterrogationProfile := PSIEC60870Bridge.custom_ps;

OTtnpaBka 1aHHBIX BKIIIOYaeT Bce TUIBI, onucannbie B .1 1 M_IT_NA_1.

[lepemenHble ¢ THIAaMH C BPEMEHHOM METKOI BBICBIIAIOTCS C COOTBETCTBYIOIIMM THIIOM
6e3 BpeMeHHOM MeTkH, To ecTb M SP TA 1 ©®M SP NA 1 u 1.4. DTOT pexXuM BKIIIOUYEH

10 YMOJTYaHHUIO;

3) Slavel04.InterrogationProfile := PSIEC60870Bridge.custom_tn;

OTHpaBKa JaHHBIX BKJIFOYACT BCC THUIIbI, OIIMCAHHBIC B ml c HpH‘-IHHOfI nepeaayu COT =

20. HepCMeHHLIC C TUmnaMu C BpeMeHHOﬁ METKOM BBICBLIAIOTCS C HpHQHHOﬁ nepcaauun
COoT=3.

OcobeHHOCTH PadoOTHI ¢ PYHKIIMOHAIBHBIMHU OJI0KAMU KOMAaH/]

Jnst TumoB C_ BO XA 1 u C_SE xC 1 mone value sBisieTcsi CHHOHUMOM TOJIst (haKTHIECKOTO
3Ha4YeHUs1 KOHKpeTHoro tuma, Hampumep, BSI mms C BO xA 1 u R32 mna C SE xC 1, mn

B3aMMO3aMCHACMO C HUM B KOJC IIPUIIOKCHUA.
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Jus tummoB C SC XA 1, C DC xA 1 u C RC xA 1 value sBasiercss 4acThio 00IIEH CTPYKTYPHI
noist qanubix. Hanpumep, s C_SC_xA 1 value npeacrasnsier muaanmii (SCS) 6ut nons SCO.

Oynkiuonanbubiii 0710k THna C SE XA 1 nmpunumaer u otgaer 3Hauenus tuna REAL B
nuarnasoHne ot -1 jgo +1-2°-15 uepes ceou nonst NVA u value. [lepeBosi B HOpMaTH30BaHHOE YHCIIO C
¢dbukcupoBannoit 3anstoi co 3HakoM (Fie, IEC 60870-5-101, 7.2.6.6, Tun 4.1) npou3BOIUTCS TOJIBKO

IIpr CEpHUAIM3AllMA TUIIA, B IIPOLECCE oOMeHa JaHHBIMH C MaCTCpPOM.

s tuma C_SE xB 1 mone value npunumaer u otaaer 3nadenus tuna REAL. Camo 3HaucHme
XpaHUTCS BO BHYTPEHHEM IMpPEACTABICHUU B BHJIE MAcIITaOMPOBAHHOTO 2-X OaWTHOrO LEJIOro Co
saakoM (I1e, IEC 60870-5-101, 7.2.6.7, Tun 2.1) u gocTymHO Uil 3amucu/4TeHus depe3 moine SVA
(INT). MacmrabupoBanue TpOU3BOIUTCS MyTEeM JAEJCHHS IMOJNydyeHHOro 3HadeHus tuna REAL nHa
K03 dULMEeHT MaciITaOupoBaHus (IIOJI0KEHUE JIECATUYHOMN 3arsITOM ), KOTOPBIN 3a/1aeTCs B OMMCAHUU

KaHaJia, a TAK)Ke JIOCTYIICH [Tl U3MECHEHHS Yepe3 moJjie GyHKIMOoHAILHOTO Oioka scale.

HpI/I pa60Te C IOJIsIMHM 3HA4YCHHUA H OIIUCATCIIA q)YHKHI/IOHaHBHBIX 0J10KOB KOMaHI CJICAYCT
YUUTBIBATH TO, YTO COCTABHBLIC IMOJIA UCIOJB3YIOTCA «KaK €CTh» - COIJIACHO OIMMMCAHUIO AAHHOT'O THIIA,
B TCpMHHAX OUTOBKIX IIOJICH B CTaHdapTC, a K OTACIIbHBIM IOJIAM IMPUMCHCTCA CMCIICHNEC 3HAYCHUA

BIIPaBO.

Hampumep, mis C_SC XA 1 (SCO := CP8{SCS, RES, QOC}, IEC 60870-5-101, 7.2.6.15)
cocraBubpie mojs tuna SCO u ommcarens QOC oOpabaThiBalOTCS, COOTBETCTBEHHO, KaK OalT u
ouToBOE TOJIe 3TOr0 Oaiita mo macke ¢ 3 mo 8 out. OtnenbHble Toyisa 3HaYeHUs SCS u omucarens
koMauael QU u SE cnBurarorcs (mpu HEOOXOIMMOCTH) BIIPABO, IO TIEPBOTO 3HAYAIIETO OWTa TOTO
nons. Hampumep, none SCS npencrasnser 1-b1it 6ut B 6aiite SCO, nmosTomy, OH Ucnonb3yeTcs 0e3
CIIBUTa, MPHUHUMast Ha Bxoje 3HaueHus «0»/ «He O» (mpeobpasyercs B «1»), u oTaaBas Ha Bbixoje «0»
| «1». buroBoe nmone QU ¢ 3 mo 7 OuT caBuraercs Ha 1Ba OUTa BIPaBO, MPUHUMAs (OTHaBas) 3HAUCHHUS
u3 quana3ona [0,31] (IEC 60870-5-101, 7.2.6.26). burosoe moste SE, npencrapmnstomiee 8-0if OUT MOt
SCO cpaBuraercs BIpaBO Ha CeMb MO3WIMH, MpUHUMas Ha BXoje 3HaueHUs «0»/ «ue O»

(mpeobpa3zyercs B «1»), u otaaBas Ha Bbixozae «0» / «1».

Hnsa tunma C_SE_XA_1 (CP24{NVA, QOS}, IEC 60870-5-101, 7.2.6.6 u 7.2.6.39) coctaBHOE 10J]IE
ormmcarenst komanael QOS oOpabarteiBaetest kak OaidT. Ero ornenbrbie OutoBble mois QL u SE
caurarorcs (mpu HeoOXOJUMOCTH) BIPABO, /10 MEPBOro 3Hayallero o6ura storo noss. burosoe nosne
QL ¢ 1 mo 7 ucnonb3yercsi 6e3 casura, mpuHuMas (oTaaBasi) 3HadeHust u3 auamnazona [0,127] (IEC
60870-5-101, 7.2.6.39). butoBoe none SE, npencrasinstomniee 8-oit 6ut nonst QOS capuraercs BrpaBo
Ha ceMb MO3ULIMH, MpuHUMas Ha BXxoje 3HaueHus «0»/ «He 0» (mpeobpasyercs B «1»), U oTAaBas Ha

BBIXOZE «0» / «1»
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Hacrpoiika koHTpoJuiepa B kayecTBe Master 104

KoHTposiep BeICTYIMaeT B poJIH BEAYIIETO, ONPAIIUBAIOINIETO ycTpoiicTBa. [Ipu HacTpoiike pexxnma
HEOOXO0MMO 3a/1aTh TapaMeTphl Slave-ycrpoiictBa, KOTOpoe OYAET ONpPalIMBaTHCS KOHTPOJUICPOM.

Kpowme toro, Tpedyetcs onucats HaOOp JaHHBIX, KOTOPBIM OyIET 3apalInBaThHCS.

JobasJjienne ycrpoiicra Master 104 Driver

B okHe nepeBa ycTpolCTB MOMECTUTE KypCOp Ha Ha3BaHHE KOHTPOJUIEPa, HAKMHUTE MPaBYIO KHOIIKY
MbIIIH. B mosBUBIIEMCST KOHTEKCTHOM MEHIO BbIOepuTe MyHKT {00aBHTH yCTPOHCTBO... OTKpoeTcs
okHo Jlo6aBUTH ycTpoiicTBO, B KoTOopoMm BbiOepute: Regul - MOK 60870 - TCP 60870-104-
Master - Master 104 Driver. Haxvute kHOnKy /lo6asums ycmpoicmeo Wid JABAXIbI HICIKHUTE

JIEBOM KHOTKOW MbIIIU. BeIOpaHHOE YCTPONCTBO MOSBUTCS B IPOEKTE B ACPEBE YCTPOUCTB.

Jlanee k ycrpoiictey Master 104 Driver HyXHO TMOAKIIOYATH OJHO WM  HECKOJIBKO
slave-yctpoiictB  (outer slaves), kotopele OyayT ompammBarbes KoHTposuiepom: Regul 2
MDOK 60870 - TCP 60870-104-Master = IEC 104 Outer Slave (Pucynok 33).

[ Nosasurs YCTPORCTED >

Wrmmz |Master_ 104_Driver |

NeficTene

(@) QobBaewTs ycTpoiicTeo () OBHOBMTL YCTPORCTED
|CTDDNa ANA NONHOTEKCTOBOr0 MOWMCKE Mocraswmk <all vendors> - YcTpoiicTea - 0 X
=G =
Wnan MocTaewmk Bepcun Onncanune: 2 -
=43 TP REGUL_R500_61 (REGLL R500 61)
TP regul = ?l] Plc Logic
3. o
T Modbus =13 Application
T| MEK 60870 L5 Menenwep Bufnmorex
= T TCP 60870-104 Master ) PLC_PRG (PRO)
T"lMaster 104 Driver "Prosoft-Systems” Ltd. 1.7.0.0 Driver which communic =.Fl KDHEJMI’YDBLMH sanau
T“ [Opaiieep Master 104 05 "Prosoft-Systems” Ltd. 1.6.6.1 YoTpoicTeo IEC-1041 —_' éa Master 104Task
+. -
T| TCP 60870-104 Slave W Master_104_Driver.BusTask
. _ - :
< > =54 RegulBusTask
Regul_Bus.Bus_Task
TpynnMpoBaTe no kateropuam [ | OtofpaxaTe ece sepowm (AnA skcneptoe) [ ] MokasaTe ycTapeBlwMe BEPCAK N SOULEUS.BUs_Tas
=5 TASK_PLC_PRG
PLC_PRG
fl WMma: Master 104 Driver = T' Master_104 Driver (Master 104 Driver)
NMponssoauTens: Prosoft-Systems” Lid, T [1: IEC104_Outer_Slave (IEC104 Outer Slave)
Ipynnei: TCP 60870-104 Master -
Bepoua: 1.7.0.0 -ﬂ' + T' Regul_Bus (Regul Bus)
Homep mogenu: - -
Onmcanne: Driver which communicate with iec104 server. [ ==Y

JobasnTs BbIbpaHHoe YCTPONRCTBO KaK NOCNEQHEND NOTOMKA
REGUL_RS500_61

&  (Moxko ewiSparh Apyroi TapreT-yzen, NoKa 0KHo oTKpLITa.)

JobaeuTs ycTpokcTED 3aKkpeiTe

Pucynok 33 — Jlo6aBnenue B koH(Uryparuo KonTposuepa yerpoiicrsa IEC 104 Outer Slave

JIBoitHbIM ImedKOM 10 Ha3BaHuio ycrpoictBa IEC 104 Outer Slave otkpoiiTe BKIaaKy
napametpoB. [lo ymongaHuio OTKpbIBaeTcs neppas BHyTpeHH:s Bkiaaka Pemaxrop IEC 104 Outer

Slave (Pucynok 34).
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T IEC104_Outer_Slave X -

Pepaktop IEC 104 Outer Slave
A P O&wwe napareTpel yCTpoAcTEa

fl=tie O0TnagouHsli pextm O

Komarabi Ofwwid anpec ycTpolicTea 1 =
Exoaawwii TCP nopt 2904 =

IEC104 Quter Slave M3K-obuexToB
Onuka nona "npudKEa nepegaud’” | 2 v|

CocToanme [Anuka nona "oBwwii agpec” | 2 v|

Vindoprauws [Onwka nonA "agpec” | 3 v|
T1-TaiMayT «<HeT OTEETA Ha KOMaKIY:, &K 15 3
T2-TalMayT oTNpaEky NOATEEPRAEHKA, CEK 10 =
T3-TalMayT HEAKTHEHOCTH CEPBEPA, CEK 20 5
OcHoEHOH agpec i72 . 29 . 23 . 52
PezepeHbili agpec 172 . 23 . 23 . 152
W - KonuyecTeo npukATeix PDU Ane noaTEEp=aeHMA 10 =
K - Konv4ecreo HenoaTeep®aeHHbIX Nocnakkbx PDU 10 =
WHTEpEAN ONpOCa, CEK 0 o
MaKCHMansHoe Konk4ecTeo select-0B NPy yCTEHDENEHNM COEAMHEHNA 15 =
MHHMMaNEHEIR MHTEPEAN B EMEHM MEXAY NONEITKAMK COEAMHERMA, CEK 15 -
He ncnomezoeate I0-Mapping (pekomergyeTon)
MeTkn Bpemer 6 hopmate UTC
Waoermiedrkatop Tvna ana 64 Guthoro double + GaifT KawecTea 129 =
WaermishkkaTop Tvna ana 64 BuTkoro double + Galft kaverTea + 56 GuTHbI time (130 =
Maexmidrkatop Tvna ana 64 SuTkoro uint + GaiT kavecrea 131 =
MoetTidikaTop TMRa anA 64 SuTHoro uint + SaiT KayecTea + 56 SUTHLIA time 132 =

£ >

Pucynoxk 34 — Penakrop yctpoiicrsa IEC 104 Outer Slave
Hacrpoiika o6mux napamerpos ycrpoiictBa IEC 104 Outer Slave

B penaktope yctpoiictea IEC 104 Outer Slave B 0Onoke O6mme mapaMerpbl YCTPOWCTBa

AOCTYIIHBI JJIS1 HaCTPOP'IKH nmapaMeTpsl, MPECACTABIICHHLIC B Ta6J'II/II_IC 16.

Tabnuna 16 — O6ume napamMeTpsl ycTpoicTBa

IMapameTp Onucanue 3HaveHue MO
YMOJTYAHUIO

IIpu ycranoBke duakka M B 9T0M mosie GyayT 3anucanbl B
’KypHaJI paboThl KOHTpoJuTepa Bee netanu oomena o [EC-104,
a IMEHHO TIepelaBaeMble  IPHHUMAEMbIE MTAKETHI,
KOMMEHTapUH K BO3ZHHKAIOIIUM OIIHOKAM U T.II.

OTaan04yHbIi pexuM

Conepxur obmuii agpec (COMMON ADDRESS, ASDU 1
OO0uruii agpec ADDRESS) ycrpoiicTBa, BCe JaHHBIE U KOMaHIbBI UMEIOT
yeTpoiicTBa 001IIyI0 9acTh, PaBHYIO 3HAYEHHUIO dTOTO TapaMeTpa (CM.

nportokoi IEC-104)
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agpec», JluinHa moJs

OIWHAKOBBI AJId IMaphbl master slave. I[OHyCTI/IMI)IC 3HA4YCHU

IMapametp Omnucanue 3HaveHue no
YMOJTYAHUIO
. Howmep nopra TCP, koTOpBIii OTKPBIT JaHHBIM slave s 2404
Bxoasimuuii TCP mopTt p Top P . PRIT A a
TpueMa BXOIAIINX COSTHHCHUH
CoJepKUT JUIMHY OIS «IIPUUIHHA ITePEIadIH) 2
Jlnuna moJs AP sy b pel
(COT, Cause Of Transmission). JlomycTuMbie 3HAaYCHHS
«ITPpUYMHA Mepeaadm» )
mapametpa: 1 wmm 2
Xapaxrepuctuku PDU (Protocol Data Unit — mpoTokonsHast «O0Ommi
JlnnHa moJs «ooImid SIUHUIIA, TaKeT), TepeaaBaeMbIx 1o IEC-104, momKHEBI OBITH anpec» — 2,

«anpec» — 3

K-KoauuecTBo
HENOATBEPKICHHBIX
nocjaanneix PDU

KOTOpOTo ApaiBep npekpamniaet otnpasiate PDU, noxxuaasce
MIOATBEPKAECHUS OTIpaBiaeHHbIX PDU.

Crnemyer OTMETUTb, UTO B ClTy4ae, Koraa TpeOyeTcst OTIpaBKa
00JIBIIOr0 KOJIMYECTBA IaHHBIX, 3HaYeHHE mapaMeTpa K
CleyeT ycTaHaBnuBath OonbmM. Hanpumep, eciu tpeOyercst
otnpaska 20000 oTcueToB B CEKyHy, 3HaueHHEe K HY»)HO
ycraHaBnuBarthb 10 150. UHaue npaiiBep Oynet
NPUOCTAaHABIMBATH OTHPABKY JaHHBIX, OKUAAS
MOJITBEPKJICHNE KIIMEHTa, pa3Mephl oUepelieit pu 3ToM OyayT
Hapacrarh.

i onTManbHOM paboTHI IpaiiBepa peKOMEHAYeTC s
OTPaHUYHUTH OTHPaBKy Ha ypoBHE 25000 0TCHETOB B CEKYHAY.

«aapec» napametpa «ooumii anpecy»: 1 uim 2. JlomycTumble 3HaYSHUS
rmapameTpa «aapecy»: 2 Wid 3
T1-Taiimayr Bpewmsi, B TeueHHE KOTOPOrO OXKUAAETCS OTBET Ha KOMAH/Iy MU 15
«HEeT 0TBeTa HA noareepxkaenue goctasku PDU. IIpeBsimenne TaiimayTa
KOMAaHIY», CeK MIPUBOJUT K Pa3pbIBy COCTMHCHUS
I[Ipu monyuennn PDU 3anyckaercs taiimep Ha T2 cexyH, 10
T2-TaiimayT noaTBepxkaeHue o npueme (maket S-PDU) otceutaercs 6o
OTHPABKH M0 UCTEYCHUIO 3TOTrO TaliMepa, 1100 Mo pakTy nprueMa
NMOATBEPKIEHUS, CEK HEKOTOpOro npeaensHoro konuuectsa PDU, ykaszaHHOTO B
napamerpe W. T2 nomxkeH Ob1Th MeHbIe T1
I[Teproauyecku Kak master, Tak u slave MOIyT OTChLIATh 20
CIenyabHbIe TAKETHI AT IPOBEPKHU CBsi3U. Ecnu B TeueHue
T3-TaiimayT WHTEpBaja, 33JJaHHOTO B lapametpe T3, He ObUIO HUKAaKOM
HEAKTHBHOCTH CepBepa, | aKTUBHOCTHU CO CTOPOHBI KIIMEHTA, TO MOCHUIAETCS TECTOBOE
CeK PDU wu Bxmrodaercs taiimep T1. Ecnu B Teuenun nntepBana T1
He OBIJI0 aKTHBHOCTH CO CTOPOHBI IPYTOi CTOPOHBI OOMEHa,
COEJIMHEHHE pa3pbIBaeTCA
OcHoBHOI aapec IP-agpec ocHOBHOTO COCAMHEHMS
Pe3zepBHblii agpec IP-angpec pe3epBHOrO COeIMHEHNUS
Konnuecto npunsteix PDU, kotopoe HeoOxoanmo 10
W-KoanyecTBo nmonTBepkaaTh. PekomeHmyem BeiOupath 3HaueHune W, He
npunateix PDU qas | npesbimrarontee 2/3 ot 3nagenus (Slave). Ilapametpst 10DKHBI
MOATBEPKIEHHUS ObITh cornacoBanbl Ha Master u Slave. Hanpumep, npu K=10
Ha Slave, W=8 na Master.
KonunuectBo HenmoaTBepx)AeHHBIX oTpaBieHHbIXx PDU, nocne 10
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IMapametp Omnucanue 3HaveHue no
YMOJIYAHHIO
OTcuer — n3MEHEHUE OIHOTO AIEMEHTa JaHHbIX. Eciu BBeneHo
500 smeMeHTOB JaHHBIX U BCE OHU U3MEHsIoTCs pa3 B 10 Mc, To
aT0 paBHOcHIBEHO 500%1000/10=50000 0TCUETOB B CEKyHIY
[epuon oTchUTKK KOMaHIBI o01Iero onpoca. 3Hauenue 0 — 0
HNuTepBag onpoca, cex
OTCBIJIKa KOMaH/Ibl OOILETO OMpOoca HE TPOU3BOAUTCS
MaxkcumanbHoe MaxkcuManbHOe KOTMYECTBO 3anpocoB Tuna «Beibopka nepen 15
KonmvecTBo select-oB | BoimonHeHHeM» (Select before operate)
IIPU YCTAHOBJICHMH
coeAMHeHHUsI
MuHuMAaNbHBIN ITpoMeXyTOK BpEMEHH B CEKYHAAX MEXKIy HOIBITKAMHI 15
HHTEePBaJ BpeMeHH YCTAHOBJICHUS COEIUHEHHUS C CEPBEPOM
MeEK1Y MONBITKAMHU
coennHenus, cex (TO)
®naxok M, ycTaHOBIEHHBIH B M0JIE, 03HAYAET, YTO
He ncnoan3oBars
10-Mapping YTEHHE/3aIMCh IPUBSI3aHHBIX IEPEMEHHBIX IPOUCXOAUT T10
aapecy (mpamoii noctyn k namaru [1JIK), 6e3 ucnonszoBanus
(pexoMeHayeTcs) :
Mmexanusma I/O Mapping (cooTHeceHHe BXOI0B/BBIXO/IOB)
®naxok M, ycTaHOBIEHHBII B TIOJIe, 03HAYAET, YTO 3HAYCHUEC
MeTku BpeMeHn
MeTKHU BpeMmeHu cooTBercTByeT UTC, nHaye - JTOKaJIbHOTOo
B popmate UTC
BpEMEHH
Unentuduxarop Tuna | 3amanue ID a1 nonb3osarensckoro tuna LREAL(double), Ge3 129
s 64 outHoro double | MeTku BpeMeHU
+ 0aiiT KavyecTBa
HUnentunduxarop Tuna | 3apanue ID ans nons3zoBarensckoro tuna LREAL(double), ¢ 130
nJs 64 outHoro double | MeTKoI BpeMeHH
+ 0aiiT KayecTBa
+ 56 OuTHBII time
Naentuduxarop Tuna | 3ananue ID ans monmszoBarensekoro tuna ULINT (uint), 6e3 131
IJIg 64 GutHOTO Uint METKH BPEMEHU
+ 0aiiT KavyecTBa
HNaentudukarop tuna | 3aganue ID ans monszoBarensckoro tTuna ULINT (uint), ¢ 132

nJig 64 outHoro uint
+ 0aliT KayecTBa
+ 56 ouTHLIH time

METKOU BpEMEHU

Co3nanue cniucka 3J1eMEeHTOB JIaHHBIX, nepeaaBaeMsbix no IEC-104

Cnucok 351eMeHTOB JaHHbIX uMmeeT orpaHmdyeHue B 10000 s3meMeHTOB Uil KaKIOTO yCTPOMCTBA

Slave 104 Outer Slave.

B penaxtope ycrpoiicta IEC 104 Outer Slave mepeiinnte Ha BHYTpEHHIO BKIaaKy JaHHBbIE

(Pucynoxk 35).
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T IEC104_Outer_Slave X

Pepaktop IEC 104 OQuter Slave
[oSasuTs napameTp PepakTupoeate napameTp YpanuTe napameTp

Danie [[] Coznaeats sksemnnapsl IEC nepemertLx 1 NPHEASKY NPK A0G3BNSHKM N3PaMETPOE

Komakabl Wcnonb3oBaTh aBTOMaTHYECKM MeHEPMPYeMble MMeHa anA IEC nepeMeHHbix

Wma  Tun  Agpec ganHenx Linknuueckan nepegaqa HeuyecTEMTENBHOCTE BepxHan rpanuua HuzHaa rpanuua Macwrat
IEC104 Quter Slave M3K-ofwekTos

>
Cocrontue

Tun daitna
e Wmnopr Skcnopt @csv (Owml

Pucynok 35 — Pemakrop IEC 104 Outer Slave. Bxnanka «JlaHHbIe»

DJIEMEHTHI JaHHBIX OIHMCBHIBAIOTCS Kak ImapameTpbl. s mo0aBiieHUs, W3MEHECHUS M YAaJCHUS
3JICMEHTOB JIAHHBIX HCIIOJIB3YIOTCS COOTBETCTBEHHO KHONIKU /[o6asumsb napamemp, Peoakmuposameo
napamemp, Yoanums napamemp. [lepeiiTu Kk peJaKTUPOBAHUIO MMapaMeTpa TakKe MOXHO JIBOWHBIM
IISITIKOM JIEBOH KHOIIKOM MBIIIH 10 HY>KHOH cTpoke. OKHO BBOJA/pEIaKTUPOBAHUS IIEMEHTA JaHHBIX
BBITISINT Creayroum oopasom (Pucyrok 36).

JoBaenTe HOBBIA NapamMeTp H AobasnTe HOBLIA NapamMeTp n

Viras: IM1_Data_1 | Wras: IM1_Data_2 |

Twun paHHLRc M_SP_NA_1 w Tun BaHHLX: M_ME_TD_1 w

Anpac ofbEKTa HHPOPMALIM; 1 - Anpec 0FbEKTa MHIPOPMELIK: 2 5

[onoca HEYYBCTEMTENBHOCTH: 0,0000000 B Monoca HewyBCTEMTENEHOCTH: 0,0000000 B
Onucanue napameTpa: Bepxxan rpaHuua: 0.0000000 =

MMa nepemettoi: s 0.0000000 :
Onicanwe napaMeTps:

WMrn nepemernoi:

Pucynok 36 — OkHO 100aBIeHHsT HOBOTO IMapaMeTpa (JIEeMEeHTa TaHHBIX)

Jlng sneMeHTa JaHHBIX YKaXHTE 3HaueHUs B Moyax. [lapamMeTpbl 3JIE€MEHTOB MpeNCTaBICHBI B
Tabmune 17.

Tabnmma 17 — [Tapamerps! 3neMeHToB nanHbX |IEC-104

ITapamertp Omnucanue

Hms HaumenoBanue 3imemMeHTa JaHHBIX

AccoruupoBaHHbBIN ¢ 3THM deMeHToM JanHbX T IEC-104. CipaBouHbIe

tunsl JaHHbIX [EC-104 npusenens! B Tadimie 18. Yacto ncnonbs3zyemblie
THIIBI TAHHBIX:

Tun nannbIX 0 M_SP_TB_1 — s AUCKPETOB ¢ METKON BPEMEHH;

0 M_ME_TF_1 - nus float-3HaueHui ¢ METKOH BpEMEHH;

0 M_IT_TB_1— nis ueno4ncieHHbIX 3HAYCHU N
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ITapametp Onucanne

YHUKaIbHBIN aipec JIeMeHTa JaHHBIX. 3HAaYeHHE aJipeca He JODKHO
MPEBBIIATh MAKCUMAIBHO JOIMYCTUMOTO 3HAYEHUS, KOTOPOE
o0ycmoBimBaeTcs pazmMepom aapecuoro noist PDU.

Pasmep anpecnoro nomnst PDU onpenensercst napamerpom JjiuHa noJis
«aapec».
Anpec o0beKTa

Hanpumep, ecnu 3a1aHo 3HaueHHUE ATMHBI MOJIS afpeca paBHOE 2, TO
HHpopManun PHUMED, A Apeca p ’

MaKCHMaJIbHO JOMYyCTUMOE 3HAUCHHE a/Ipeca He MOXET MpeBsImarh 65535
(nnst 3HAYeHUs 3 - HE MOXKeT NpeBbImaTh 16777215).

ITpu HEKOPPEKTHOM BBOJIC, B JIOT€ MOSBUTCS COODIIIEHHE O MEPEOTHEHUH
ajipeca, HalpuMep:

«Address overflow: 100001 max: 65535»

Hoxoca YcranaBnnBaemas 0JIb30BaTeIeM MUHUMAIIbHAS Pa3HULIA MEXKILY
MOCTIETHUM OTOCTIaHHBIM 3HAYCHHUEM M TEKYIIHM U3MEPEHHBIM
HEYYBCTBHUTEJIbHOCTH .
(deadband) (paccuMTaHHBIM) B IpOrpaMMe KOHTPOJUIEpa, MPEBHIIEHNE KOTOPOi
BBI3BIBACT CIIOHTAHHYIO OTCBUIKY

Bepxusisi rpaHumna, [TapameTpsl, 3a1aromIue TUana3oH J1Jisi HOPMAJIM30BaHHBIX THUIIOB
Huxuasas rpannna (M_ME_NA_1,M_ME_TA 1, M_ME_ND_1, M_ME_TD_1)
Jliis MacimtabupyeMbIX apaMeTpoB, npu Beioope tuna M_ME_NB_1,
Macmra6 M_ME_TE_1
OnucaHue mapamMerpa OniuoHaNIbHO, TEKCTOBOE OMMCAHUE YIIEMEHTA TaHHBIX

VYkassiBaeTcs Ha3BaHue nepeMenHoi IEC (mporpaMmbl KOHTpoILIEpa), B
KOTOpOM XpaHATCs MeperaBaeMble JaHHBIE.

I{J’Iﬂ 3arojgHeHus noisi Ums HepeMeHHOﬁ HaQXMHUTC B 3TOM II0JIC KHOIIKY

Hms nepeMeHHO#T* *+ |, OTKPBIBAIOLIYIO0 OKHO AccHcTeHT BBoAa. Halinure HyXHYIO
nepemennyro. Eciu ycranoBiieH ¢uiakok B rnosiec CTpyKTYpUpPOBaHHBIH
BHUJI, TO PACKPBIBAalTE CIIMCKU C TIOMOIIBI0 KHOMKY +. Ecin dtaykok cHAT u
[IEpEeMEHHBIE TTPEJICTABICHBI OJTHUM OOJIBIITUM CITUCKOM, JUIS yI00cTBa
MOKCKa BOCIOIB3YHTECh QHIBTPOM

Ipumeuyanue: -*- mapamerp NPUCYTCTBYET B OKHE BBOA/pEIaKTUPOBAHMS 3JCMEHTA JaHHBIX, KOTIa MPHUBI3KA
MEPEMEHHBIX MPOMCXOJUT O azpecy (mpsimoit goctyn k mamstu [1JIK), 6e3 ucnons3oBanus Mexanusma /O Mapping

(cooTHeceHne BXOZ0B/BBIXOIOB), IIPH YCIIOBHH, YTO HE CHAT (uaxok ¢ nmapamerpa «He ncnoas3zosars 10-Mapping»

Tabnuua 18 — [Nepeuens Tunos nanueix IEC-104

Tun gjaHHBIX ID tuna Onucanne
JAAHHBIX
M_SP_NA_1 1 OnHo31eMeHTHas HHQopManys
M_DP_NA_1 2 JByxanemeHTHas WHGOPMAIUSL
M_ST_NA_1 S Hudopmarius o mojioxKeHU! OTIaeK
M_BO_NA 1 7 Crpoxka u3 32 6ut
M_ME_NA_1 9 N3mepsiemas BenM4YrHa, HOPMAJIU30BaHHOE 3HAUCHUE
M_ME_NB_1 11 W3zmepsiemast BelM4yMHa, MacIiTabupyeMoe 3HaUeHUe
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Tun 1aHHBIX ID Ttina Onucanmne
JIAHHBIX

M_ME_NC_1 13 W3zmepsiemast Benn4rHa, popMmar ¢ MmiiaBarolel 3ansiToi

M_IT NA 1 15 WuTerpanbHas cymma

M_ME_ND_1 21 N3mepsiemas BenmurHa, HOpMaIM30BaHHOE 3HAUCHHE O€3 OmMcaTelsI KadecTBa

M_SP_TB_1 30 OpnHosneMeHTHas HHpopManus ¢ 56-OMTHOIM METKOW BpeMeHH

M_DP_TB 1 31 JByxsnemeHTHas naopManus ¢ S6-OuTHOH METKOW BpeMeHH

M_ST TB 1 32 MudopManus o MojoKeHNUH OTHaeK ¢ 56-GMTHON METKOM BpeMEHH

M _BO TB_ 1 33 Ctpoka u3 32-x GHUT ¢ 56-OUTHOM METKOI BpeMEeHH

M_ME_TD_1 34 M3MepsieMast BeIM4YMHA HOPMAJIM30BAHHOE 3HAYE€HHE ¢ 56 OUTHOM METKOI
BpEMEHU

M_ME_TE_ 1 35 M3MepsieMast BeIMYKMHA MaCIITaOUPOBAHHOE 3HAYEHHE ¢ 56 OUTHOM METKOM
BpEMEHU

M_ME_TF 1 36 M3MepsieMast BeIMYKHA C IUIABAIOLIEN 3anTON ¢ 56 GUTHON METKOM BpeMEHU

M_IT TB 1 37 MuTerpanbHas cymMmMa ¢ 56-GMTHON METKOM BpeMeHH

M_EP_TD 1 38 Nudopmanus o pabote peaeiHoM 3amuThl ¢ 56-0UTHOM METKON BpeMeHH

M_LR_NA 129* Nudopmanus nosb3oBareabekoro tuna LREAL u3 64-x 6ut + 6aiiT kavecTsa,
0e3 MeTKH BpeMeHH

M_LR_TC 130* Nudopmanus nosb3oBareiabekoro tuna LREAL u3 64-x 6ut + 6aiiT kauecTsa
¢ 56-O0uTHOM METKOW BpeMEeHHU

M_ULINT_NA 131* Nudpopmanust ons3oBarenbekoro trma ULINT u3 64-x 6ur + Gaiit kayecTsa,
0€3 METKH BpEMEHH

M_ULINT_TC 132* Nudopmanus nosb3osareiabekoro tuna ULINT u3z 64-x 6ut + Gaiit kauecTsa ¢

56-0uTHOI METKOW BpeMeHH

ITpumeuanwue - * - ID 3amaercs monp3oBarenem

3amonHeHHas Bkiaaka JlaHHble oka3aHa Ha pUCyHKe 37.

AakHbie

KomMaraw

CocToRHKe

Mkcho praLn

IEC104 Quter Slave M3K-obrekTos

T IEC104_Outer_Slave X

PenakTop IEC 104 Outer Slave
HoSaewTs napameTp

PenakTupoBaTe Napametp VOanuTe NapameTp

[] Coznaearts skzemnnapel IEC nepeMerHsx ¥ NPUBAZKY NP A0BABNEHMM NBPAMETDOE

WMcnonb30BaTh aBTOMATHYECKM MEHEPHPY eMble kMeka ana IEC nepemMerHbix

s Tun Appec gaHHbR Limknnyeckan nepegaya HeuwyBcTEMTENBHOCTE
IM1 Data_1  M_SP_NA_1 1 - 0
IM1 Dats 2 M_BO_TB_1 2 - 0
IM1Data 3 M_METF_1 3 - 0
£ >
Tun dakina
MrnopT JkcnopT @csv (O xml

Pucynox 37 — IIpumep cnmcka 3J1€MEHTOB IaHHBIX
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Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-104

Co31aHue cnucka KoMaHJ, nepeaaBaembix no IEC-104

Kpome mnepenaun nannsix no |EC-104 peanu3zoBaHbl KOMaH/AbBI, HUCIOJIb3YyEMBbIE AJIi YCTAaHOBKHU

3HAYEHUS KaKOH-JINOO MepeMEeHHOM, TMOO0 BBIMOIHEHUS 110 CUTHALY KaKUX-TH0O0 IEHCTBUI.

Croucok komanj umeeT orpanudenue B 10000 smemenToB mis Kaxkaoro ycrpoiictsa Slave 104

Outer Slave.

B penaxrope ycrpoiictea IEC 104 Outer Slave mepeiiaure Ha BHYTPEHHIOI BKIaaky KoMaHasbl.

OOmmii BUJ peakTopa KOMaHI aHAJIOTHYEH PEJAKTOpPy SJIEMEHTOB JNaHHBIX. KoMaHIel Ha JaHHON

BKJIAZIKC OIIMCBIBAOTCA KaK IMapaMETphbI. I[JISI I[06aBJICHI/I$I, HU3MCHCHUA HW YAAaJICHUA KOMaH

HCIIOJIB3YIOTCA COOTBCTCTBCHHO KHOIIKH ﬂoﬁasumb napavemp, PeOaKmupoeamb napaviemp,

Yoanume napaviemp. HepeﬁTH K PCAAKTHPOBAHUIO KOMAHABI TAKXC MOKHO HBOﬁHBIM mMCIIYKOM

JIEBOM KHOIIKOM MBIIIY T10 HY?>KHOU CTPOKE.

OKHO BBO/Ia/peIaKTUPOBAHKSI KOMaH T BBITJISIIUT ciieaytonum oopasom (PucyHok 38).

[NloBaguTe HossIli napamerp Bl | Ac6asums noswiii napavierp H foBasue Hoewii napamerp E
Ton Komanas: € SE NB_1 - Tin Kowmanasi: ¢ sc AT - Tin KoMaKzs: C_SE NA -
Anpec KoMaHab! 4 = Appec KOMaHZbI! 5 Agpec Komana 7 =
BriSopka nepen Exinonkerken (0 - ve wenomes.) Me.: |0 0 Brifopka nepen Beinonveruen (0 - ve wenones.) me.: |0 Beifopka nepen erinonketven (0 - ve venonsa.) me.: |0 =
TaiiMBYT BENONHEHKA MC.: 5 2 TaliayT ELINONKEHIA 1C.: 5 2 TaittzyT sbineaens 1e.: 5 -
Macwras, 0.0000000 = T T 1 Bepxnnn rpaniuz 0.0000000 =
Onmcanue napameTpa: I:l ims nepemenof Huoxian rpanius: D,0000000 =
Vmn nepementon: OnKCEHIE NEPEMETDE: I:l

-

Pucynok 38 — OkHO 100aBICHUST HOBOM KOMAaH/IbI

Z[J'ISI KOMaHbI YKAXKUTEC 3HAUCHUA B ITOJIAX. HapaMeTpLI KOMaHJ MMPEACTaBJICHBI B Ta6nnue 19

Tabmnuua 19 — [Mapamerpsr komang IEC-104

ITapamerp

Onucanue

Hma

HaumenoBanue KOMaH/bI

Tun koMaHAbI

AccouuupoBannblit ¢ 3Toit komangoi tum IEC-104. CnpaBoyHbI€ TUIIBI
nmanubix [EC-104 npusenens! B Tabnwmie 20

Apec KOMaHAbI

YHUKaNIbHBIN aipec KOMaHAbl. 3HaU€HUE aJpeca He AOKHO MPEBBIILIAThH
MaKCHMaJIbHO JOMYCTUMOTO 3HAYCHHS, KOTOPOE 00YCIOBIHUBACTCS
pa3mepom aapecHoro nosist PDU.

Pa3mep anpecnoro nomnst PDU onpenensercs napamerpom JyiiuHa noJis
«aapec».

Hamnpumep, ecnu 3a1aHa AnMHA OIS a1peca - 2, TO MAaKCHMaJIbHO
JOMTyCTHMOE 3HaUEHHUE aapeca He MOXKeT IpeBhImaTs 65535.

HpI/I HCKOPPCKTHOM BBOJC, B JIOI'C MOSABUTCA COO6H.[CHI/IC O IMCPCIIOJIHCHUH
aZipeCa KOMaH/J, HalIpuMep:

«Command addr overflow: 100002 max:65535»
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Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-104

ITapametp Onucanne

Komanapt MOTyT OBITH TPOCTHIMHU H C «BBIOOPKOM MTEPE]] BHIITOITHEHUEM)

Bei6opka nepen (Select Before Operate). IIpu HeHy1€BOM 3HaYEHUH STO BPEMS, B TEUCHHE
BbInojHeHueM (0 — He KOTOPOT'0 KOMaHJa OCTAETCsl B COCTOSIHUU «BBIOPaHa) JUISI BBIIIOJIHEHUS
HCMO0JIb3.) MC. (mocie mochUTKY 3ampoca select). YcnenrHoe BBITOTHEHNE KOMaH b

(execute) BO3MOXHO J0 UCTEUEHHS JAaHHOTO TaliMayTa

Omnpenensier BpeMs 0KUAAHUS BBITIOIHEHHSI KOMaHIbl CO CTOPOHBI
YIPaBJISIONIETO y31a. 3aaeTcs B ceKyHaax. Eciu B TeueHHH JaHHOTO
WHTEpBaJia BpEMEHHU He ObUI MOJTy4eH OTBET (MO3UTUBHBIN HIIH
TaiimayT BBINOJTHEHHUsI MC. | HETaTUBHBIN), TO yNPABIAIOIININ Y3€I [0JIaraeT, 4To NPOU30IILIa
HEITaTHasl CUTYallsl U IOMeYaeT KOMaHay KaK OIIMO0YHYIO.
[MapameTp exec_timeout akTyaneH TOJBKO IS YIPABIISIOIIETO y3ia
(Master 104 Driver)

Bepxusisi rpanunua, [Tapa mapameTpoB, ONPEAETAIOMINX TUANAa30H 3HAUCHU KOMAaHIbI TS
Huknsas rpaHuna HopmanuzoBaHHbIX KoMana (C_ SE NA 1uC SE TA 1)
s koman, 3aaromux Macirabupyemelie 3HaueHus C_SE_NB 1 u
Macmrad - =
CSE TB 1
Onucanue mapaMmerpa OmnuuoHaIBHO, TEKCTOBOE OMUCAHNE KOMaH/IbI
VYkaseiBaercst HazBaHue nepemenHol IEC (mporpaMMel KOHTpoIiepa), B
KOTOPOH XpaHATCA [IEPEAABAEMBIE KOMAH/IbI.
s 3anonnenus nonst UMsi nepeMeHHO HAXKMUTE B 3TOM I0JI€ KHOMKY
Wms nepeMeHHO#* ++ |, OTKPBIBAIOLYI0 OKHO AccucTeHT BBoAa. Halinure HyXHYIO

nepemenny0. Ecnu ycranoBieH ¢uaxok B mosie CTpyKTYpUPOBaHHBIH
BH/I, TO PaCKphIBaiiTe CITUCKN C TOMOIIBIO KHONIKH +. Eciu ¢iaxok cHAT
NIepeMEHHBIE TIPEICTABICHBI OJJTHUM OOJBIIMM CIHCKOM, JUIs YA00CTBa
MOKCKa BOCIIOIB3YHTECh QHIBTPOM

IIpumeuanne: -*- mapameTp NPUCYTCTBYET B OKHE BBOAA/PEIAKTUPOBAHMS KOMaHbI, KOT/Ia PUBA3KA NEPEMEHHBIX

MPOUCXOJUT 10 ajpecy (mpsamoii noctyn k namsitu [1JIK), 6e3 ncnons3zoBanus mexanusma 1/0O Mapping (cooTHeceHue

BXOJIOB/BBIXOJIOB), TIPH YCIIOBHH, YTO He CHAT (uiaxkok ¢ mapamerpa «He ucnonnszoBatrs 10-Mapping»

Tabmnuua 20 — [Nepeuens Tunos nanueix IEC-104

Tun gaHHBIX ID TMHIa JaHHBIX Onucanne

C SC NA 1 45 Bunapnas komaHa

C SE NA 1 48 Komanpa ycraBku (HOpMan30BaHHOE 3HAYCHHE)

C_SE NB_1 49 Komanpa ycraBku (MacmrabupyeMoe 3HaUEHHE )

C_SE NC_1 50 Komanna ycrasku (3Hauenue tumna float)

C BO NA 1 ol Komanga ycraHOBKHM TOOMTOBOTO perucTpa

CSC TA_1 58 Bunapnas komanna ¢ 56-0UTHON METKOI BpeMEeHU

C SE_TC 1 63 Komanza ycraBku (3Hauenue tuna float) ¢ 56-6uTHON MeTKOI
BpEMEHHU

CBOTA 1 64 Komanpma ycraHoBKH TOGUTOBOTO peructpa ¢ S6-0uTHON MeTKOU
BpEMEHHU
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Tun 1aHHBIX ID THIa JaHHBIX Onucanmne

C CS NA 1 103 KoMaHJa CHHXpOHHU3AIUH BPEMEHH

Co31aHue nepeMeHHBIX IS padoThl ¢ JaHHBIMH/KOMaHIaMu, nepeaaBaeMbiMu o IEC-104

DOneMEeHThl JTaHHBIX M KOMaHJbl, onucaHHble B penakrope |EC-104, B TepMUHOJIOTHU CpEIbI
pa3paboTKu SBISIOTCS KaHAJaMH BBOAA-BbIBOAA. /(s peanm3anuu oOMeHa TaHHBIMA HEOOXOIUMO

co3JaTh ATH KaHaIbl (CM. MPEAbIIYIIME pa3lielbl), CO3aTh B IPOrPAMMHOM KOJI€ TEPEMEHHEIE

ClicaJIbHbBIX THUIIOB, ITIOCJIC YECTO CBA3AaTh IICPEMEHHBIC C KaHaJIaMH BBOAAa-BbIBOA.

TpeOyembie THUNBI TEpeMEHHBIX ((PYHKIMOHAJIbHBIC OJIOKM) ONHCaHbl B  OHOJUOTEKE
PsIECCommon. Orta 6ubimoTeka, a Takke HcHoJyib3yromas ee OmOimoreka PsloDrviecl104Master
ABTOMATHYECKH MOJIKIIIOYAI0TCS MpH Jo0aBieHnn ycrporictea Master 104 Driver.

JIsis aHHBIX HCIONB3YIOTCS cienyronme GyHkiuoHansHbie 00ku: bo tb fb, ep_td fb, it _th fb,
me_tf_fb, sp_tb_fb, me_td_fb. B naumenoBanuu ¢yHKIHOHAIBLHOTO 0JIOKa (hAKTHUECKU yKa3aH THII
nauubix IEC-104, nanpumep, Omoky bo_tb fb coorBerctByer tum M_BO _TB 1, a me_tf fb
cootBerctByeT M_ME_TF 1. KonudectBo ¢yHKIIMOHATBHBIX OJIOKOB MEHbILE KOJIMYECTBA THUIIOB
nanHbix |EC-104, xaxxaplii QyHKIMOHANBHBIA OJOK MOKET MCIOJIB30BATHCS Cpa3y sl HECKOJIBKHX

THUIIOB.

[Mpu co3manmum coucka sneMentoB ganHbix |IEC-104 Outer Slave ucronb3yroTcst Te K€ camble

(GyHKUIHMOHANBHBIE OJIOKH, KOTOpbIC OIKCcaHbl B pasznene «Hacrpoiika koHTpouiepa B KauecTBe Slave.
Co3naHue mnepeMeHHBIX Ui paboThl C JaHHbIMHU/KOMaHaamu, nepeaaBaeMbiMu 1o IEC-104»
(Tabmuua 3). Onucanue 3TuX (PyHKIHMOHAIBHBIX OJIOKOB M MPUMEPHI CO3/1aHUsl MEPEMEHHBIX TaKkKe

IMPUBCACHBI B BHINICYKA3aHHOM pPasaciic.

[IpenycmoTpeHa BO3MOXHOCTh IPOrPaMMHO YIPABJIATH U MOJy4aTh HHPOPMAIUIO 00 yCTaBIEHHOM

COETMHEHUHN OCHOBHOW/PE3EPBHBIN C MOMOIIBIO CIEAYIOLUUX METO/I0B!

— |EC104_Outer_Slave.base_connected() — true, eciiit OCHOBHOE COETHHEHUE YCTAHOBJICHO;

— IEC104_Outer_Slave.reserv_connection() — true, ecaum pe3epBHOE COEAUHEHUE
YCTaHOBJ'IeHO;

— |IEC104_Outer_Slave.close_all_connections() — 3akpeiTh OCHOBHOE H PE3EPBHOE
COCOIUHCHUA,

— 1EC104_Outer_Slave.close_base_connection() — 3akpbiTh OCHOBHOE COCTUHCHHE,
— |1EC104_Outer_Slave.close_reserv_connection() — 3akpbITh pe3epBHOE COCAMHEHUE.
Takke mpeaycMOTpeHa BO3MOXKHOCTH TOJIydaTh CTAaTyC coequHeHus (true, eciu coeauHEeHHE

yCTaHOBJIEHO, nHaue — false):

linked : BOOL

linked := IEC104 Outer Slave.Linked();
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Jiis KoMaH/T MCIIONIB3YIOTCS cieayrone GyHKimoHanbubie 0oku: active_sc_fb, active_se _nc_fb,
active_bo_fb.

OCHOBHBIE CBOICTBA (bYHKLII/IOHaJ'IBHI)IX 6J'IOKOB, OIMHUCBIBAOINNX KOMAHABI, CJICAYIOIINUEC:

— value — naHHOMY CBOWCTBY NpPUCBaMBacTCs 3HAYCHUE, KOTOpPOE OyIeT IepeaaBaThCs
KoMaH10i. Mcronb3yemMblii THIT 3HaYeHus (MMeeTCs B BHLy IIpocToi Tul — int, real, bool...)
Oyzer 3aBUCETh OT THIA (PyHKIMOHATBHOTO Osioka. CBOMCTBO Value mpuHHMaeT 3Ha4YeHHE

IUTMHOM He Ooiee 4 OaiT;

— m_timestamp — B cay4ae, Korja KOMaHIa HMEET THII, BKJIIOUYAIONIMHA B CeOS METKY
BPEMEHHU, JAHHOE IOJI€ COAEPKUT METKY BPEMEHH, MEpPEIaBaeMyl0 B COCTaBE KOMaHJBbI.

HJ'ISI KOMaH[ 0e3 MEeTKHU BPEMCHH JAHHOC I10JIC HE UCIIOJIB3YCTCH.

HpanKa MEPEMECHHBIX NIPOrpaMMbIl K 3JIEMEHTAM JaHHBIX H KOMaH/IaM

Hauunas ¢ Bepcun CIIO 1.5.7.0, ureHue/3anuch NPHUBS3aHHBIX [EPEMEHHBIX NPOMCXOIUT I10
anpecy (nmpsmoii noctyn k mamsrtu [1JIK), 6e3 ucrnons3oBanust mexanusma /O Mapping (cooTHecenune
BXOJIOB/BBIXO/IOB), TIPU YCJIOBWH, 4YTO He CHAT (uaxok c mapamerpa «He wumcmoan3oBath 10-

Mapping» (mapaMeTp akTHBUPOBAH).

Eciu IEC ycTpoHCTBO COAEpPKHUT MapaMmeTpbl CTaporo ¢opmara, Uisi KOTOPBIX MPUMEHSETCS
Mexanu3M I/O Mapping (cooTHeceHHe BXOJ0B/BBIXOJIOB), TO KX MOKHO OOHOBHTH JI0 HOBOTO (hopmara
C WCIIOJIb30BaHUEM TPSIMOM aJpecalui MEPEMEHHBIX C MOMOINBI0 KHONKH OO6HO8UmMb napamempul
(Pucynoxk 39). Knomnka nosBnsiercst Ha Biiajke Januble i KomMaHnabl TOJBKO B TOM cliydae, €clid
aktuBupoBaH mapamerp «He ucmoan3oBats 10-Mapping» u oOHapyKeHBI MapaMeTpbl CTApOro

¢dopmara. Takue napameTpsl pacloIOkKeHbI B Ipyrom auanaszone ID.

¥ IEC104_Outer_Slave X -
Pegaktop IEC 104 Outer Slave
[oBaswTs napamerp PepakTuposats napamerp Y nanuTe napameTp

| OakHble

[] Coznaeats sksemnnapel IEC nepemerkeix M NpHBRZKY NPpK A0B3BNEHMN NADAMETDOB

Komargsl Wcnonbz0BaTe aBTOMATHYECKM MEHEPHDY EMbIE WMEHa AnA [EC nep eMeHHbIX

Wras Tun Appec AaHHbIX Uuknuyeckan nepesada HeuyscTeEUTENBHOCTE Bepxnas rpanuua Hikras rpanuua Macwraté  Onucanue
IM1 _Data_1 M_SP_MNA_1 1 - 1]
MiData_2 MBOTE_1 2 - 0
Mi_Data_3 M_METF_1 3 - 0

IEC104 Outer Slave M3K-oGrexTos

Cocrosnue

Wrhopraums

< ¥

Tun daitna

OSHOBMTE NapaMeTpel
Hranopr Skcnopt @y Oxml

(2)

Pucynox 39 — OOHOBIIEHHE TTapaMeTpOB 10 HOBOTO (hopMaTa

[Ipu axtuBupoBanHOM mapamerpe «He mcmoanzoBath 10-Mapping» B penakTope ycTponcTBa

IEC 104 Outer Slave 6yaeT oTcyTcTBOBaTh BHYTpeHHSIS BKIaaka CooTHeceHHe BX010B/BbIX0/10B.

Q BHUMAHHUE!

Pexomennyercs He neaktuBupoBath napamerp «He uenmoab3zoBats 10-Mapping»
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Ecnm neaktuBupoBath nmapameTp (CHATH (iIakok), HEOOXOIUMO OYIET 3aKPhITh OCHOBHYIO BKJIAJIKY
yerpoiictea |[EC 104 Outer Slave, a 3arem 3aHOBO OTKPBITh W TPHU JOOABICHUU JaHHBIX/KOMaH]

aBTOMATHYECKH MOSBUTCS BKiIagka CooTHeceHne BX010B/BbIX010B (Pucynok 40).

T IEC104_Outer_Slave X o
PepakTop IEC 104 Outer Slave Haiiti DuneTp Mokasate BCe » dp [loBasue ®6 ana |0-kaHana... MNepeiith k 3k3emnnapy J
Ferra Mepemennan (COOTHECEHME Kanan Appec Tun EamHmua Onucanune

L ] IM1 Data_l  =IDO
Komanasl S IM1Data2  %ID6

L IM1Data_3  %%ID12
IEC104 Outer Slave CooTHecerue
BXOA0E/BLIXOA0E

CHp 0C COOTHECEHWA B 6 e}

IEC104 Outer Slave M3K-ofmekTor | | A CEraa QLHOBNATL NEPEMERHEIZ | YCTAHOBKA POAWTENLCKOND YCTPOACTES i

Pucynok 40 — IEC 104 Outer Slave CooTHeceHne BXOJOB/BBIXOI0B

Ha »Toil BKIagKe NpPEACTaBIEH CHMCOK KAaHAJIOB BBOJA-BbIBOJA (B TEPMUHOJIOTUU CpEIbl
pa3paboTKM), aCCOLMUPOBAHHBIX ¢ yCTpoiicTBOM. Korja mosb3oBarens co3/1aeT 3J€MEHT JaHHbBIX WIN
KOMaHJly B COOTBETCTBYIOIIEM penakrope (Bkiaaka Jlamnble, Bkianka KomaHabl), 3TOoT mapamerp
aBTOMAaTUYECKH NOSBISAETCA 3/€Ch B BHJE KaHala BbIBOJA (A JAHHBIX) WIM KaHaia BBoJa (JUIs

koman). HaumenoBanue 100aBJI€HHOTO IMapaMeTpa yka3zaHo B kKojonke Kanad.

Jis  Toro, YTOOBI 3HAYCHHSI, MPHUXOMASIINES/OTIPABISIEMbIE IO KaHaly, OBUIM JOCTYITHBI B
MporpamMMme KOHTPOJUIEpa, HYKHO MPUBA3aTh KaHaJ K MEPEMEHHON MmporpamMMsbl. J[Ba)KJbl MIEIKHUTE

JIEBOM KHONKOH MBI B CTPOKE HYXXHOI'O KaHaJIa. ITosiBUTCS KypcCop (MO)KHO BPYYHYIO BBCCTH UM

MNEPpEMCHHON, CCMAaHTUKAa UMCH OITMCaHa HI/DKG) M KHOIIKA |, OTKpPbIBAromasa OKHO AcCCHCTEHT BBOJdAa
(Pucynok 41).
T IEC104_Outer_Slave X -
Pepaktop IEC 104 Outer Slave Haiitin Dunetp MokasaTs Bce + &k JoBasute ©F gna |0-kaHana... Mepeiiti k 3kEeMmnnapy |
e Mepemennan CooTHeceHue Kanan Appec Tun EauHmua Onucanue
4 | % IMiData i  %IDO
Komarasi o M1 Data_2  %ID6
e M1 Data_3  %ID12
IEC104 Outer Slave CooTHeceHue
EXO0A0E/BLIXOA0E
5 . -
IEC104 Outer Slave M3K-ofuexTos | | | GBpoccooTrecerv | Brerna ofnoBnATe nEpemerHbe |YCTaHOBKE POAUTENLOKOND YCTPOCTER ~

Pucynok 41 — Py4dHoii BBOJ IEpeMEHHOM MJIH BBI30B ACCHCTEHTA BBOJIA

B okne Accucrent BBoAa (Pucynok 42) Haiiiure HYXHYIO TepeMeHHYI0. Ecim ycTaHOBIEeH
¢dnaxok B nojie CTPYKTYPUPOBAHHBINA BHU/, TO PACKPHIBANTE CIUCKH C TMOMOIIBIO KHONKH +. Eciau
(bIaKOK CHAT W TMEepeMeHHbIe MPEJCTaBICHbl OJHUM OOJBIIMM CIHMCKOM, IJs YA0OCTBa MOMCKA

BOCIIOJIb3YHTECH (PHIIBTPOM.
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ACCUCTEHT BBOAA =

TercToBei nouas KaTEropi

MepeMeHHble & s Aapec WeTtounnk

=% Application
- 5@ noa_evi_t
=g L _PRG 7
plmspata 1 |-
@ IM1_Data_2
@ IM1_Data_3
E2 “IoConﬁg_Globals WAR_

o O8AT
GLOBAL

CTPYKTYPMPOBEHHEIR BMA DunbTp: |Het e
MNoKasbIBaTH AOKYMEHTSLIMID Bcraska © aprymeHTaMa Becraska c© npedwkcon
JoKyMeHTauua:

IM1_Data_1: sp_tb_fb;
(VAR)

Pucynox 42 — JInanoroBoe 0KHO «ACCHUCTECHT BBOJa)

[Tocne BBIOOpa mepeMeHHOW HaxmuTe KHONKY OK, 3aKkpoercsi OKHO ACCHCTEHT BBOJA, a

nepeMeHHast osiBUTCs Ha BKJIaake CooTHeceHHe BX010B/BbIx010B (PucyHok 43).

T IEC104_Outer Slave X -
Haiiri TuneTp MokasaTs Bce - 5 (A
MepemerHan CooTHeceHme Kanan Aapec Tun EavHuua OnucaHne

+- 4% Application.IM1_Data_1 ] IM1 Data_1 Ipo

+- 4 Application.IM1_Dats_2 ] IM1 Data 2  SdB&

+- 4% Application.IM1_Dats_3 " IM1_Data_3 E1E: EL!

+ T Application.IM1_Cmd_1 " IM1_Cmd_1 OB

+-"g Application.IM1_Cmd_2 " IM1_Cmd_2 ZoRs

+ g Application.IM1_Cmd_3 " IM1_Cmd_3 SLOEHR
| | CBpoc cOOTHECEHMA | Brerna oSHOBMATE NMEpEMEKKBIE | YCTaHOSKA POANTENLCKOTO YCTPONCTES w

# = Co3m3Th HOBYHD MEPEMEHHYIO " = COOTHECTH C CyWECTBYIOWEH NEp eMerHDi W

Pucynox 43 — [lepemMeHHbIE IPUBSI3aHbI K KaHAJIAM BbIBOJIA

NHOOPMALIUA

JomnyckaeTcs UCTIOJIb30BaHKE OAHUX U TEX Ke HK3EMIUIIPOB MEPEMEHHbIX (M JaHHBIX, U
KOMaHJ) JJIs IPUBSI3KH K Pa3sHbIM dK3eMIusipaM apaiisepoB (Master/Slave, 101/104), npu
YCIIOBHH, YTO HACTPOWKH MPUBSI3aHHON MIEPEMEHHOH (ITapaMeTphl 2JIEMEHTOB
JAHHBIX/KOMaHT) JUTSl BCEX 3K3EMILISIPOB JPadBEPOB WICHTHYHBI.

Ha sTane koMnuiisiuu OpoeKTa BHIIOIHSAETCS IPOBEPKa COBIIAICHUS HACTPOEK, B CIIy4yae
HECOBITAJICHUS, B OKHO COOOIIIEHUI BRIBOAUTCS COOOIIeHHEe 00 oImuoKe, ¢ yka3aHueM
MMEHU NIEPEMEHHON U UMEH COOTBETCTBYIOIIUX AK3EMILIAPOB JpaiiBEPOB.

3anperieHo NpUBsI3bIBaTh IEPEMEHHYIO JAHHBIX OJHOBPEMEHHO BO BKJIajaKe /laHHbIe 1
JlanHbIe 1J1s1 IpremMa

[Ipu pyuHOM BBOJIe cEMaHTHKa UMEH cieaytomias (yriaossle ckooku npu BBoge HE ucnonbiytorcs):

<Ums npunosxcenua>.<Hms npoepammmnozo onuma>.<Hms nepemeHnou>
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Kak panee ykazano, misi mpuBsizku kK kaHany |EC-104 ucmonb3yroTcsi TOJMBKO IEpEMEHHBIE,
MPEJCTaBISAIONINE U3 ce0sl PYHKIMOHATIbHBIE OJOKH ONpPEAETICHHBIX THUIIOB, OIMCAHHBIX B OMOINOTEKE
PslecCommon.

NHOOPMALIUA

Tun ganueix [EC-104 (manpumep, M. BO_NA 1) 3amaetcs npu onrcaHUH dJIEMEHTa
JaHHBIX WK KoMaHzbl. [locie «IpuBsS3KM» MepeMeHHOH MPUIIOKESHUS K
COOTBETCTBYIOIIEMY KaHay, mepeMenHas (tuma bo_tb_fb) Oyzer nepenaBaTscest mo
npotokony [EC-60870-5-104(101) ¢ ucnonb3oBanueM Tunia M_BO_NA 1

Ha »tane KOMITMJIAIMK IIPOU3BOAUTCA IIPOBEpPKa THUIIOB IIPHUBA3AHHBIX IICPEMCHHBIX. HpI/I

HECOOTBETCTBHHM THIIOB, B OKHE COOOIIEHUH MosBUTCs nHpopMarus 06 omroke (Pucynok 44).

Coobwenua - scero 2 ownbor, O npeaynpexaeHiia, 5 cooBueHui - B X
Komnunauma || € 2 owmBok | & 0 npeaynpescactnii @ 5 coobenmii | X 3
Onucanune Mpoexr Qfvekr Moznuwna 2

THMMSMPOBATE KOA. ..
) HexoppekTHei TN 'IEC_LIB.iec_data_fb' nna IEC nepemennoli TEC_Data.Data_Z', cwmnaetca Tun TEC_LIB.bo_t... KK_TM_Test_50 IEC_Data [Device: P... Mepenada no cobeiT...

€ HexoppekTHEi TN 'TEC_LIE.common_command_type' ana IEC nepementol 'IEC_Data,Command', cMAaeTCa TH... KK_TM_Test_50 IEC_Data [Device: P... Mepenada no cobeiT... v

Pucynox 44 — Ipumep. Coodienue 06 ommbke (Master 104)

Bce ¢yHKkumoHanmpHbIe OJIOKH, MCHIOIB3yeMble s onncanus nepemeHHbix IEC-104, nmerot mosne
MeTkH BpemeHu. Ho B ciydwasx, korza tun jnaHHbiX |IEC-104, ykazaHHBIH B ONMCAaHMM 3JIEMEHTA
JAHHBIX WJIK KOMaH[bl, He uMeeT MeTkH Bpemenu (Hampumep, M_BO_NA 1), none MeTrka BpeMeHU
(YHKIMOHATIBHOTO OJIOKA MTPOCTO HE MCIONB3yeTcs. Takke B 3aBHcHMOCTH OT Tna aaHHbix 1[EC-104

nojic MeTKa BpeMeHHU MOXET CepHaI30BaThCs B S6-OMTHBIN Wiu B 24-OuTHBIN timestamp.

YcTaHoBKa pe3epBHBIX OUT B METKE BPEMEHU

Nwmeetrcss BO3MOXKHOCTH mepepauu pes3epBHbIX OutoB B timestamp (IEC 60870-5-4 m 6.8
COMPOUND INFORMATION ELEMENTS CP56Time2a). 3T0 oCyIIecTBISIE€TCS TyTeM yYCTaHOBKU
cTapiiux OMTOB B KOMITOHEeHTHI iepeMeHHoi Tuna [EC_LIB.timestamp_type.

Octet 3 OGurer IV, Resl MOXHO YyCTAHOBUTL C IIOMOUILIO
ts.m minute := ts.m minute OR 16#C000; // ycTaHOBJeHH 2 OuTa

Octet 4 Burwer SU, RES2 MOXHO YyCTAHOBMTHL C [IOMOILIO
ts.m _hour := ts.m hour OR 16#E000; // ycTaHOBJeHH 3 Oura

Octet 5 6ure Day of week MOXHO YyCTaHOBMTB C IIOMOUIBIO

ts.m day := ts.m day OR 16#E000; // ycraHoByeHE 3 ©Gura
Octet 6 OwmTel RES3 MOXHO YyCTaHOBMTB C IIOMOIUIBIO

ts.m month := ts.m month OR 16#F000; // ycraHoBjieHu 4 Oura
Octet 7 6ur RES]1 MOXHO yCTaHOBMUTH C I1OMOIIBIO

ts.m year := ts.m year OR 16#8000; // ycraHoBmeH 1 Our.

ABTOMAaTHYECKAsI reiepanvs NEPpeMEeHHbIX M MIPUBA3KA K KaHa/J1aM BBOJIa-BbIBO1a

[Ipu nob6asnenun nmapamerpoB Ha BkJIaakax JJannble 1 KoMaHABI MOXHO aKTUBUPOBATH PEXUM,

IIpU KOTOPOM IJid KaAXKAOTO KaHaJla aBTOMATHYCCKU CO3OAK0TCA TICPEMCHHLIC HHK-HPOFpaMMBI n
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Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-104

dbopMupyeTcsi IpUBsI3Ka MEPEeMEHHON K KaHaiy. [ 3TOro mpu co3/laHuU HOBOTO AJIEMEHTA JIaHHBIX

WM KOMaH/bl ycTaHoBHUTE (prakok B mosie Co3aaBaTh 3x3eMilisipbl IEC nepeMeHHBIX U PUBSA3KY

npu no6asjeHun napamerpos (PucyHok 45).

T IEC104_Outer_Slave x =

Pepaktop IEC 104 Outer Slave

[ofaeuTe NnapaMeTp PepakTupoBaTh napaMeTp ¥ OEnuTh napamMeTp
Aartbie C0Z03BaTh SKIEMMNAPEl IEC NEpEMEHHEX M NPMEAZKY NpH 000aENEHIM NaPaMETP OB I
Komargsl |:| McnonbZoBaTh aBTOMATHYECKK MEHEDMPYEMBIE MeHa ana IEC nepemerHbix
nn Tun Agpec.. Uwknw.. Heuys.. Bepxna.. Huwxna., Macwr., Onuca..  WMwan..
[EC104 Outer Slave M3K-obbekTor
Cocroanue Tun dafina
Wranopt 3kcnopT @y (Oxml

Pucynox 45 — YcranoBka ¢uaxka B noisie «CoznaBath sk3eMIusipsl IEC nepeMeHHBIX ¥ PUBS3KY NPU 100aBICHUH
[IapaMeTpoB»
B srom pexume mpu nobaBiaeHuu kanama aias ycerpoiictea |IEC 104 Outer Slave cosmaercs
COOCTBEHHBIN CIMCOK TNO0ANBHBIX NepeMeHHbIX ¢ uMeHeM Buaa 1104 _GVL_X, rae X — ycnoBHBIN
MOPSIIKOBBII HOMEp yCTpOWCTBa, HaunHas ¢ eauHuibl (Pucynok 46). B atom crmcke Oyner cosznana

OECPEMCHHAA COOTBCTCTBYIOIICIO THIIA.

VeTpolicTea > 0 X T IEC104_Outer_Slave e M04_GVL_1 X -
=3 ~/~|B 1] R GLOBAL
=379 REGUL_RS500_61 (REGLL R500 61) - IM1 Data l: IEC_LIB.sp_tb_Ib; O

= gg Plc Logic 3 IMl Data 2: IEC LIB.me_tf fb;

IM1_Data_3: IEC_LIB.bo_tb_fb;:

= IMl Cmd 1: IEC LIB.actiwe_ sc_f£b;

R R IMl_Cmd 2: IEC LIB.active_se_tc_fb;
(= Meneaxep GubinvoTex 7 IMI_Cmd_3: TEC_LIB.active bo_ta_fb:
{H] PLC_PRG (PRG) v 3| END VAR

£ >

& YoTpoiicTea D POU 100 % |[&h

Pucynox 46 — [Tpumep onucanus nepemeHHbIX B cnucke [104 GVL 1

=% application

&

HpI/I HaJIMYHUH BKJIaAKH CooTHeceHue BXOI{OB/BLIXOIIOB HOBas IICPEMCHHAaA 6yz(eT ABTOMAaTUYCCKHU

npuBsi3aHa K HoBoMmy kaHany (Pucynok 47). HaumeHoBaHue nepeMeHHOM OyeT COBMaaaTh ¢ HMEHEM

KaHaja (IpoOesbl 3aMEHSI0TCS Ha MOA4YEPKUBAHNUA).

79 IEC104_Outer_Slave X =
Pepartop IEC 104 Outer Slave
NofasuTe NapameTp PenakTuposats napameTp ¥V panuTs napaMeTp
AER C03A38aTh sk3eMnnApLl IEC nepemerkblx ¥ NpHBASKY NpK AobaBnekuk napaMeTpos
Komanael |:| Mcnonb3oBaTh aBTOMATHYECKH MEHEpHPYEMble WMeHa anA IEC nepemMerHbix
IEC104 Outer Slave CooThecemie Mma  Tun Aapec KoMaHAB! BuiBopka nepes BbinoAHednem  TaimayT Bt
BX0ACE/BLIXOAOE IML.. C_SC_MA_1 i - -
T IEC104_Outer_Slave X -~
IEC104 Outer Slave M3K-owekTos ML.. CSCTAL 2 ki
< PenakTop IEC 104 Outer Slave Haittn Dunetp lMokasate Bee
CocToAkWE
rnopt 3neno| | pamee MepemerHan CootHecenne  Kawan Aapec Tun  EanHnL
+ "% application.IM1_Cmd_1 “% IM1_Crd_1 pIr=tr
Komargel +- " Application.IM1_Cmd_2 " IM1_Cmd_2 2L0De
IEC104 Quter Slave CooTrecerme
EX0A0E/BEIX0A0B | | CBpoC CODTHECEHMA

PI/ICYHOK 47 — ABTOMaTHYECKOE CO31aHUC HCpCMeHHOﬁ 1 aBTOMATHU4YCCKas MPUBA3Ka €€ K KaHaly
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[Tpu ycranoBieHHOM (naxkke B mone Mcnmoab30BaTh aBTOMATHYECKH TeHepHpyeMble MMeHa
aas IEC nepeMeHHBIX UMEHa NEPEMEHHBIX OyIyT cO3/aBaThcs Ha OCHOBE IIAONIOHA: iec<ciyuatiHoe
yucno>_data_fb. llpu oTcyTcTBUU (hakKa B 3TOM IOJIe UMEHA TEHEPUPYEMbBIX MEPEMEHHBIX UMEIOT
Bug: IS<X> Data <N> (mis snemenToB gaHHbIx), ISKX> Cmd_<N> (mas komann), rae X — HOMEp
Slave-ycrpoiictBa, N — Hymeparop mnepeMeHHbIX. ['eHepUpyeMble MO YMOIYaHUIO MMEHA KaHAJIOB

JAaHHBIX 1 KOMaH/J COBIIAJa0OT C UMCHAMHU CBA3bIBACMbBIX IICPCMCHHBIX.

Bo3Mo:kHOCTB pPa3pbiBa COCANHECHUA CO CTOPOHBI IEC-HpOFpaMMBI

Jlnss  koHTposuiepa B KadectBe Master ngo0aBieHa  (yHKIHOHATBHOCTH, MO3BOJISIOLIAS
IEC-nprItoskeHHIO YIIpaBIIsATh PaspeiBOM coeauHeHus. Korpa mporpaMma orpezessier, 94ro oOMeH
naHHBIMA 110 TipoTokoiy |EC-104 ocyiecTBisieTcsi HEKOPPEKTHO, BBIMOJIHAETCS KOMaHjIa, KoTopas
pa3phIBacT OCHOBHOE COEIMHEHHWE W IPOUCXOIMT IEPEKII0YEHHE Ha pe3epBHBIA KaHai. IlombiTka
COCIMHEHUSI [0 OCHOBHOMY KaHally COCTOMTCS Yepe3 HEKOTOPBI IPOMEKYTOK BpPEMEHH
(reconnect_interval). Ecnu ona OyaeT ycHeniHON, TO pe3epBHOE COCAMHEHHE 3aKpOeTCS U OOMEH

MMPpOAOJIKUTCA 110 OCHOBHOMY KaHally.

T‘ IEC104_Outer_Slave @ PLC_PRG X
Expression Type Value Prepared value

connect BOOL TRUE

» g

@ wvelocity DWORD 0

@ warl REAL 0
addr_exposed BOOL FALSE

@ _exp

& dw DWORD 0

@ str STRING
1 me_tf 1;
ap_na_1;
3 it_th_1;
4 c_sc;

IF ( do_disconnec
= 7 THEH

do_disconnectikEs ALSE;
IEC104 Outer Slave.m base connection.
END IF

red discommect();

:= IEC104_Outer_Slave.base_connected();
13 re@ME] := IEC104_Outer_Slave.m reserv_connection.connected();

15 IF { do_commandENER] )
= 16 THEH
17 c_sc.value := command value[ 0 |
18 do_commandEMERY := FALSE;
13 END IF
Watch 1

Expression Application Type Value Prepared value  Execution point
@ IEC104_Outer_Slave.m_base_connection.m_state REGUL_RS500_51_61.Application_use_master1(4 CONNECTION_104_STATE_E ready_for_data Cyclic Monitoring
@ IEC104 Outer_Slave.m_reserv_connection.m_state REGUL_R500_51_f1.Application_use_masteri4 CONNECTION_104_STATE_E disconnected Cyclic Monitoring

| |
PucyHoxk 48 — Pa3pbIB cOeAMHEHUsI CO CTOPOHBI IIPOrPAMMBI
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Hacrpoiika konTpoJuiepa B kadectBe Master 104 OS

JloGaBneHne yCTpONCTBa MPOU3BOIAMTCSA WACHTHYHO TOMY, Kak omucaHo B pasnene «Hactpoiika

KOHTpoJuiepa B kadectBe Master 104» (Ipaiisep Master 104 OS).

HacTtpoiika o61mx napamerpos ycrpoiictBa Outer Slave 104

B penaktope ycrporictea Outer Slave 104 (Pucynoxk 49) B Oinoke OOlme mnapamMerpbl

YCTPOMCTBA OCTYIHBI JJIs HACTPOMKHU MapaMeTphl, IpeicTaBleHHbIe B Tabuuie 21.

T _OuterSlave_104 X
PepakTop IEC 104 Quter Slave
FIEL T

KomMaxabl

OuterSlave 104 Driver
Kordurypauma

OuterSlave 104 Driver M3K-
obBEKTOE

CocToAxmxe

MhtdopMauma

DEWwmMe napamMeTpel yCTpoicTEa

OTNagouHbIf pExMM

06w appec yorpolcTea

Vaanerkbld TCP nopT

[nuHa nonA “nprdMEa nepegayun”

AnuHa monA "obwwi agpec”

AnuHa mona "agpec obwexTa wHdopmauma”

TO-TafMayT npu yCTaHDEMEHMM COEAMHEHMA, CEK

T2-TaliM-ayT oTNPAEKK KAPE NOATEEPMAEHUA, CEK

T3-TadM-ayT 0TNRPAEKK TECTOBOMD KAApa B Cy4as OTCYTCTEMA 0OMeHa, cek
OcHOBHOW agpec

PezepeHbIf agpec

W-Kon-eo npuHATeX PDU ana nogTeepxaesma

K-Kon-80 HenoATESpXASHHLIX NoCcnakHex PDU

Wrrepean obwero onpoca GI (0-ebikn), C2K

Moeeaexue apakeepa B pexMe "Cron”
CHHXPOHWMEAUMA BDEeMeHd B chopmate UTC

WMHTEDEEN MO ChINKK KOMEHLE CHKKD DHKUEaLMM Bp eMetn (0-Bbikn), ek
WMaerTidukatop Tena ana LREAL [+ onmcaTens kauecTea)
Waermsdukatop Tvna ana LREAL (+ onmcatens kavectea + CPSETime2a)
Waermudukarop Tena ana ULINT (+ onMcaTtens kavectea)

Waexmudwukatop Twna gna ULINT (+ onkcatent kawectea + CPS6Time2a)

MeTkw Bpemern B bopmate UTC

ik

ik

T1-TaitM-ayT 0xMA3HUA 0TEETA NPM MOCKIAKE KOMAHOR WAk TECTOBOTO Kaapa, cek |15

172 .

172 .

8

12

0

29 . 23 . 52

29 . 23 . 152

ik ik

4k

|NU activity W

0

129
130
131

132

4k 4k ik ik

4k

Pucynoxk 49 — Penakrop yctpoiicrsa Outer Slave 104 (OS)

Tabmuna 21 — O6mme napamMeTpsl yeTpoicTBa

ITapametp

Onucanne

3HadeHHE MO
YMOJTYAHUIO

OTag04HBIN peRIM

ITpu ycranoBke ¢uaxka M B 3ToM mosie B sKypHa paboThI
KOHTpOJIIepa OyAyT BHIBOJAUTHCS COOOIIEHMS 00 OIMOKaX,

MpeynpeXIeHUSIX U KII0YEBbIX MOMEHTaX padoTHI ipaiiBepa.
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ITapametp Onucanue 3HaveHue no
YMOJTYAHUIO
Conepsxur obmmii anpec (COMMON ADDRESS, ASDU 1
Oo6muii agpec ADDRESS) ycrpoiicTBa, Bce OTIaBaeMble TaHHBIC U
ycTpoiicTBa BBITIOTHIEMbBIE KOMaHBl UMEIOT OOIIYI0 YacTh, PABHYIO
3HAYEHUIO 3TOro mapamerpa (cM. crenudukaruio [EC-104)
Ynaneunstii TCP mopt | Homep TCP nopra cimaiisa IEC-104 i nogximtoYeHns: Mactepa 2404
CopmepXuT ATMHY TOJIS «IIPUYHHA TIepeIadrn) 2
Janna moss L
(COT, Cause Of Transmission). JlomycTiMbIe 3HAYCHHS
«IMpUYUHA MepeIadym»
napamerpa: 1 wim 2
Jauna moas «oouuii | Conmepxut anuHy moist «oomwuit agpecy (CA, Common 2
anpec» Address). [lonmycTuMble 3HaueHus apamerpa: 1 wiu 2
Jouna noas «agpec | Comepxut AnuHy nois «axpec oobekra napopmanun» (I0A, 3
o0beKTa Information Object Address). JlomycTiMbIe 3HAYEHUS
uHpopMaAnHI» napamerpa: 2 wiu 3
TO-Taiim-ayT npu Bpewmsi, B TedeHHE KOTOPOTO MacTep MbITAETCs YCTAHOBUTH 30
YCTaHOBJIEHUH COeTMHEeHHE
COeTUHEHUs], CEeK
T1-Taiim-ayT Bpewms, B TedeHHE KOTOPOTO OKUAAETCS OTBET HA KOMaHAY WIN 15
0:KMJIaHUs OTBeTa mMpu | moaTBepkacHue noctaBku PDU. IIpeBrimenue TaitmayTa
NMOCBITKE KOMAH/ABI MPUBOJUT K Pa3pbiBy COCTUHEHUS
WJIM TECTOBOIO KaJpa,
ceK
[Ipu nmomyuenun PDU 3amyckaetcs taiimep Ha T2 cexyHz, 10
T2-Taiim-ayT noaTBepxkaeHue o npueme (naket S-PDU) orcbutaercs nmubo no
OTIPABKM KaJapa HCTEUYEHHUIO ITOTO TaiMepa, 1100 Mo GakTy npruemMa HEKOTOPOTo
MOATBEPXKIEHNS, CeK | TpenenbHoro konundectsa PDU, ykazanHoro B mapamerpe W. T2
JIOJKeH ObITh MeHbIre T1
T3-Taiim-ayT [Nepuoaunueckn kak master, Tak u slave MOT'YT OTChLIAThH 20
OTIPABKH TECTOBOI0 | CIICLHAJbHbIC MAKETHI U1 IPOBEPKH CBA3H.
Ka/pa B ciIy4ae
OTCYTCTBHUSI 00MeHa,
cek
IP-anpec ocHoBHOTO coenuHenus. [Ipu oOpbiBe CBS3M
.. MIEPEeKITIOUeHIE Ha Pe3ePBHOE COSTUHEHHE TTPOU30UIET HEe
OcHoBHOIi anpec p pesep p A
pasble, 4eM uepe3 T 1 npu HaIMYMK aKTHBHOTO OOMEHa 1 Yepe3
T3 npu orcyTcTBUN OOMEHA.
IP-anpec pesepHOro coeaunenus. [Ipu oOpbIBe cBsI3U
. MepeKIFoUeHIe Ha Pe3epBHOE COSTMHEHUE ITPOU3OUIET HEe
PesepBHbIii agpec p pesep P A
paHbIie, geM depe3 T 1 npu HaTuIuu aKTUBHOTO OOMEHa U uepes
T3 npu oTcyTCTBUE OOMEHA.
KommuectBo npunsteix PDU, koTopoe HeoOxoanmo 8

W-KoaunuecTBo
MPHHSITHIX
PDU aasa
NOATBEP:KIEHUsI

noATBepKaaTh. Pekomenayem Beioupath 3HaueHune W, He
npesbimaronnee 2/3 ot 3Hauenus K (Master). [lapameTpst
JIOJDKHBI OBITH coryiacoBanbl Ha Master u Slave. Hampumep, nipu
K=10 na Master, W=8 na Slave
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

ITapametp Onucanue 3HaveHue no
YMOJTYAHHIO
KonnuecTBo HemoaTBepkIeHHBIX oTHpaBieHHbx PDU, ocne 12
KOTOPOTO JpaiBep MpeKpaIaeT OTIpaBiIsTh HOBBIE |-TIakeTsl,
TO0KUASICh TIOATBEP>KICHHUS OTHPABICHHBIX paHee.
K-KoinuecTso Crenyer OTMETHUTD, UTO B cllydae, Korjaa TpeOyeTcs oTpaBKa
HeNoATBepPKIeHHbIX 0O0JBIIOro KOJIMYECTBA JaHHBIX, 3HaYeHue mapameTpa K cienyer
nocaannbix PDU ycraHaBnuBathk OonbmuM. Hampumep, eciu pedyeTcst oTipaBka
20000 oTcueToB B CeKyHAY, 3HaueHHe K HyKHO ycTaHaBIMBaTh
ot 1000 u 6onbie. UHaue apafiBep OyAeT MpHOCTaHABIUBATD
OTHPAaBKY JaHHBIX, OKUAs TOTBEPIKICHHE KIIMESHTA, pa3MephI
odepeneit mpu 3ToM OyIyT HapacTaTh
HutepBas odmiero [lepron oTchUIKM KOMaHABI 001Iero onpoca. 3Hadenue 0 — 0
onpoca Gl (0-BbIKJI), | OTCHUIKa KOMaH/IbI OOIIETO ONPOCca HE MPONU3BOJUTCS
cek
Onpenenser NoBeJeHue KOMIOHEHTA P OCTAHOBKE No activity
MPOTPaMMBI.
IToBenenue apaiisepa | Hem axmuenocmu (NO activity) - o3agaet, 9T0 yCTpOHCTBO
B pe:xxnme «Ctom» * | Master 3akpriBaer Bce coeinHEHUS
Hopmanonas paboma(Normal work) - o3HadaeT mpogoinKeHue
paboThI B OOBIYHOM PEXKUME
CuHxpoHu3anus ®naxok M, ycTaHOBJIEHHBII B T10JI€, 03HAYAET, YTO [PH
BpeMeHHU B gopMaTe | CHHXPOHHU3AIMH, BpEMEHHAsi METKa B COCTaBe KOMaHbl OyJIeT B
uTC ¢opmare UTC, nnaue - TOKaIbHOTO BpEeMEHH
HuTepBaj NocbLIKA | MacTep MOXKET MMOChUIaTh KOMaHAy CHHXPOHU3AIHU BPEMEHH C 0
KOMAaH/IbI 3a1aHHBIM TIEPHOJIOM
CUHXPOHHM3AIMU
BpeMenH (0-BbIKJI),
ceK
Naentuduxarop Tuna | 3amanue 1D s nonb3oBatensckoro Tuna LREAL(double), 6e3 129
nas LREAL METKH BPEMEHH
(+onmucartesb
Ka4ecTBA)
HUnentuduxarop una | 3aganue ID ma nons3oBatensckoro Tuna LREAL(double), ¢ 130
aaa LREAL METKOW BpEMEHU
(+omucarte/ib KayecTBa
+CP56Time2a)
Unenrudpuxarop una | 3aganue ID nng nons3oBatensckoro Tuna ULINT(uint64), 6e3 131
nas ULINT METKH BpEMEHH
(+omucartesib
Ka4ecTBA)
HUnentuduxarop tuna | 3aganue ID s nonp3oBatenbekoro tTuna ULINT(uint64), 132

aasa ULINT
(+omucartejib KayecTBa
+CP56Time2a)

METKOW BPEMEHHU

MeTKu BpeMeHH B

Eciu nonw3oBarens He 3aajl MCTKY BPEMCHU NIEPC OTHpaBKOﬁ
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

ITapametp Onucanue 3HaveHue no
YMOJIYAHUIO
¢opmat UTC KOMAaH/Ibl, TO OHa aBTOMAaTHYECKH (POPMHUPYETCS C 3aJaHHBIM
¢dopmarom
Ipumeyanus

*- MNpeayCcMOTpCeHa BO3MOXKHOCTb CaAMOCTOATCIILHO aKTUBUPOBATH «IIOBEACHUEC B PCIKUME «Cron» B porpaMMHOM

kone. Jlns akTHBanMM pexxuma Tpebyercs B mporpamme mpucBouTh 3HaueHue TRUE cBoiictBy ActivateStopBehaviour
HEOOXOIMMOT0 YCTPOMCTBA!
«IEC104MasterOS_device name».ActivateStopBehaviour := TRUE;

[Tocne atoro master-ycrpoiictso nepeiiner B STOP-pexxum padoTs

Co31aHue cniucka 3J1eMEeHTOB JIaHHBIX, nepeaaBaeMsbix no IEC-104

B penakrtope ycrpoticta Jpaiiep OuterSlave 104 nepeiianre Ha BHYTPEHHIOK BKIAIKY JlaHHbIE
(Pucynox 50).

71 _OuterSlave_104_05 X T

Pepaktop IEC 104 Outer Slave

oSaenTe NapameTp PepakTwpoBaTte napameTp ¥OanuTe napamMeTp
fanticie [] Cozaaeats sksemnnapsl IEC nepemMerHbIX ¥ NPUEASKY NPk 4053BNeHUM NapaMETpoR
Komarasl Hima  Tun Appec JaHHBR Luknuueckan nepegaqa HeuyecTEMTENEHD
OuterSlave 104 Driver
Kokdurypauma
OuterSlave 104 Driver M3K-
0OBEKTOE
CocToRaHue
HrdopHawn <
Tun daina
Mrnopt Jxcnopt @y (O xml
£ >

Pucynok 50 — Penaktop npaiisepa Outer Slave 104 (OS). Briaaka «JlaHHbIe»

DneMeHThl JaHHBIX OIUCHIBAIOTCS Kak mapamerpsl. J[ns noOaBieHMs, U3MEHEHUS U yHaleHHs
AJIEMEHTOB JAHHBIX UCIIOJIB3YIOTCS COOTBETCTBEHHO KHONKU /[o6asumsb napamemp, Pedoakmuposeamp
napamemp, Yoanrums napamemp. llepeliT K peJaKTUPOBAHUIO MTAPAMETPA TAKKE MOYKHO JIBOMHBIM
IIETYKOM JIEBOM KHOIKOM MBIIIH MO HYKHOM cTpoke. OKHO BBOAA/peJaKTUPOBAHUS FIEMEHTA JaHHbBIX

BBIMJISTUT ciienyronmm oopaszom (PucyHok 51).
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

JoBaenTe HOBbIF NapameTp d AoGaenTe HOBRIA NapameTp n
Wms: IM1_Data_1 | Vims: IM1_Data_2 |
Tun paHHBR: M_SP_NA_1 ~ Twn BaHHBNX: M_ME_TE_1 v
Anpec ofberTa MHGOPMaLIMK: 1 = Anpec ofbekTa MHEOPMaLMN 2 =
Onucatke napameTpa: Macwrad: 0,0000000 =
Mrma nepeMerHoil; Onwkcatine napameTpa:
Wra nepemernoi:

Pucynox 51 — OxHO mo0aBieHHsT HOBOTO TapameTpa (3JeMEeHTa TaHHbIX)

Jlns seMeHTa JaHHBIX YKaKHUTE 3HAuCHHWsI B MOJSX. [lapamerpbl 3JEMEHTOB IMPEICTAaBICHBI B
Tabuie 22.

Tabnuna 22 — [Mapamerps! anementoB ganubix [IEC-104

ITapamerp Onucanue

Umsa HaunmMmeHoBaHMe 31eMeHTa JaHHBIX

AccouuupoBaHHbId ¢ 3TUM 31eMeHTOM JaHHbIX TUl IEC-104. CnipaBounble
tunsl JaHabX [EC-104 mpuenens! B Tadbmuile 23. YacTo ncnoab3yeMpie
THUIIbI JaHHBIX:

Tun nannbIX M_SP_TB_1 — ay1st IMCKPETOB ¢ METKOM BPEMEHH;
M_ME_TF_1 — nns float-3HaueHuit ¢ METKOW BpEMEHH;

M_IT_TB_1 — mist menodncaeHHbIX 3HAYCHUI

VHUKaJIbHBIN aZpecC 3JICMCHTA JaHHbIX.

YHUKaIbHBIN aJipec 2JIeMeHTa JaHHBIX. 3HaYeHHE a/ipeca He T0JKHO
MPEBLIIITATL MAKCUMAJIbHO JOITYCTUMOI'O 3HAYCHUA, KOTOPOC

00ycCIIoBIMBaETCSA pa3MepoM aapecHoro mnoist PDU.
Agnpec 00bekTa

uHQopManuu Pa3mep anpecnoro nons PDU onpenensercs napamerpom JliiuHa moJs
«aapec».

Hampumep, ecnu 3a1aHO 3HaYeHHE AJIMHBI TIOJIS aJipeca paBHOE 2, TO
MAaKCUMAaJIbHO JOIYCTUMOE 3HAUEHHE aJipeca He MOXKET MPEBbILATh 65535
(nns 3HaueHus 3 - He MOXKeT npeBbImaTh 16777215)

His macmrabupyeMbIx apameTpoB, rpu Beidope tTimia M. ME _NB_1,

Maciurad M_ME_TE 1

Onucanue mapamMerTrpa OHHI/IOHaJ'ILHO, TCKCTOBOC OIIMCAHUEC 3JICMCHTA JaHHBIX

VYxazpiBaercst HazBaHue nepemenHol IEC (mporpamMmMel KoHTpoIsiepa), B
KOTOpOU XpaHATCs NepeiaBaeMble JaHHBIE.

s 3anosHenns nonst UMs nepeMeHHOo# HAXXKMUTE B 3TOM I10JI€ KHOIIKY

* |, OTKpBIBAIOLIYIO0 OKHO AcCHCTEeHT BBOAA. Halinure HyXHYIO
niepemennyo. Eciu ycranoiieH ¢uraxxok B rosie CTpPyKTYpUPOBaHHBIH
BHJI, TO PACKPBIBAlTE CIIUCKU C TIOMOIILIO KHOMKY [+, Eciin ¢htaykok CHAT 1
[IEPEMEHHBIE MTPEJICTABICHBI OJTHUM OOJIBIITUM CITUCKOM, JUIsS y100CcTBa

HNms nepemeHHOM
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ITapametp

Onucanne

MOKCKa BOCMOIB3YHTECH QHIBTPOM

Tabnuna 23 — [Tepeuens Tunos ganubix [IEC-104

Tun 1aHHBIX ID Tuna Onucanue
JTaAHHBIX

M_SP_NA 1 1 OpnHosneMeHTHast TH(QOpMAITUs

M_DP _NA 1 JByxanemeHTHas nHMDOpMAITUSI

M_ST NA 1 5 Hudopmaris o moaoKeHnH OTIIaeK

M_BO_NA 1 7 Crpoxka u3 32 6ut

M_ME_NA_1 9 M3mepsiemast BeuurHa, HOPMaIU30BaHHOE 3HAUCHUE

M_ME_NB_1 11 W3MepsieMast BEJMYMHA, MACIITAOUPYEMOE 3HAUEHHE

M_ME_NC 1 13 H3mMepsieMast BenrdrHa, (popMar ¢ IUIaBarolen 3ansaToi

M_IT_NA 1 15 WurerpanbHas cymma

M_ME_ND_1 21 Nsmepsiemas BenmndrHa, HOPMAITU30BaHHOE 3HAUYCHHUE 0€3 OmmcaTeNns KauecTBa

M_SP TB_1 30 OpnosneMeHTHAs HH(MOpMAIHS ¢ S6-OUTHOW METKOW BpeMEHH

M_DP_TB_1 31 JIByxaseMeHTHas HHPOpMAIUs ¢ 56-0MTHON METKOM BpeMeHH

M ST TB 1 32 Hupopmanus o IOI0KEHUH OTIAEK ¢ 56-0OUTHON METKOM BpEMEHU

M_BO TB_1 33 Crpoka u3 32-x 6ut ¢ 56-0UTHON METKOW BpeMeHHU

M_ME_TD_1 34 N3mepsiemas BeIMYMHA HOPMAJIM30BAHHOE 3HAYCHUE C 56 OUTHON METKOMH
BpEMEHU

M_ME_TE_ 1 35 N3mepsiemas BeIMYMHA MACIITAOMPOBAHHOE 3HAUEHUE ¢ 56 OMTHOM METKOM
BpEMEHU

M_ME_TF 1 36 H3mMepsieMast BEIMYMHA C IUIABAIONIEN 3anATON ¢ 56 OUTHOM METKOM BpeMEHH

M_IT_TB_1 37 WuTterpanbHas cymma ¢ 56-OMTHOM METKOW BpeMeHN

M_EP_TD_1 38 WNudopmarus o pabote peneitHoit 3amuThl ¢ S6-0MTHON METKOH BpeMeH!

M_LREAL_NA | 129* | Hudopmauus nons3osarensckoro tuna LREAL u3 64-x 6ut + GaiiT kayecTsa,
0e3 METKH BpeMEeHU

M_LREAL_TC 130* | Madopmanus nonszosarensekoro tuna LREAL u3 64-x 6ur + GaiiT KauecTsa ¢
56-0OMTHON METKOW BpEMEHH

M_ULINT_NA 131* | Madopmanus nons3osaresekoro Tuna ULINT u3 64-x Gur + Gaiit kayecTsa,
0e3 METKH BpeMEHH!

M_ULINT_TC 132* | Madopmanus nonszosarensekoro Tuna ULINT u3 64-x Gur + Gaiit kayecTsa ¢

56-OMTHON METKOW BpEMEHH

Ipumeuanue - * - ID 3agaercs nons3zoBarenem
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

Co31aHue cnucka KoMaHJ, nepeaasaembix no IEC-104

Kpome mnepenaun gansasix mo |EC-104 peanu3zoBaHbl KOMaHABI, HUCIIOJIb3yEeMbIE AJIi YCTAaHOBKU

3HAYEHUS KaKOH-JINOO MepeMEeHHOM, TMOO0 BBIMOIHEHUS [10 CUTHALY KaKUX-TH0O0 IEHCTBUI.

B penakrope ycrpoiictBa [paiiBep OuterSlave 104 mnepeiinnrte Ha BHYTPCHHIOK BKIIAAKY
Komanapl. O0umii Bu peakTopa KOMaH] aHAJTOTHYEH PEIaKTOPY dJIEMEHTOB JHaHHbIX. KoMaHp! Ha
JAHHOW BKJIQJIKE OMHMCHIBAIOTCS KaK mapamerpsl. st moOaBieHus, U3MCHEHHS U YAAJICHUS KOMAaH]
UCIOJIb3YIOTCSL COOTBETCTBEHHO KHONKU /lobasums napamemp, Pedakmupoeamsv napamemp,
Yoanume napamemp. llepeiiTh K penakTUPOBAHUIO KOMAHJbl TaK)KE MOXKHO JIBOMHBIM IIEITYKOM

JIEBOM KHOIIKOM MBIIIY I10 HY?>KHOU CTPOKE.

OKHO BBOIa/peIaKTUPOBAHUS KOMAH/I BBITJISLIUT ClieaAyromum oopazom (Pucynok 52).

JoGasnTe HOBBIF NapameTp n
Vs IM1_Cmd_1 |
Tun KoMaHab: C SE NB 1 v
Appec KOMaHOb!: 3 =

BriBopka nepen smnontexmem ([ - ke wenones.) mc. |0

4k

TafMayT BLNONHEHKA MC.. 5

4k

Macwras: 0.0000000 =

4

Onucanwe napaMeTpa:

Mrma nepemetnoi:

Pucynok 52 — OxHO pelakTHpOBaHUS KOMaHIbI

JIist KOMaHBl YKaXHUTE 3HAaUeHUS B osix. [lapaMeTpsl KOMaH 1 ipeCcTaBIeHbI B TabmuIe 24.

Tab6nuia 24 — INapamerpsr koman IEC-104 (OS)

ITapamerp Onucanne

HNma HaumenoBaHue KoMaHIbI

AccoruupoBaasbii ¢ 3Toi komauoi turt IEC-104. CipaBoyHBIE THITEI

Tum rannbIx nanHbix [EC-104 npuseaens B Tabnuie 25

VHUKaIBHBIN aapeC KOMaHABbI. 3HaueHue aJpeca HE NOJIKHO IIPEBBINIATH
MaKCHMAaJIbHO JJOIIYCTUMOTO 3HaUCHHUS, KOTOpOe 00yCIOBIMBACTCS
pa3zMepoM aapecHoro noist PDU.

AJpec KOMaHAbI Pa3mep anpecnoro nosnst PDU onpenensercs napamerpom JiiuHa noJis
«aapec».

Hanpumep, ecnu 3aana JyIMHA NOJS ajpeca - 2, TO MAKCUMAaJIbHO
JIOTTyCTHUMOE 3HaUEHHUE apeca He MOXKET IpeBbIaTh 65535

Bei6opka nepen Komanasl MOTyT OBITH IPOCTBIMHU M € «BBIOOPKOW Hepe]l BHITOTHEHUEM»
BbInojHeHueM (0 — He (Select Before Operate). I1pu HeHy€BOM 3HaY€HUH 5TO BPEMS, B TEUCHHE
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ITapametp

Onucanne

HCI0JIb3.) MC

KOTOPOTO KOMaHJia OCTAETCsl B COCTOSIHUN «BBIOpaHa» IS BBITOTHEHUS
(Tocire MOCHUTKY 3arpoca select). YcrenmHoe BBITTOIHEHNE KOMaH/IbI
(execute) BO3MOXHO J0 UCTEUEHHS JAaHHOTO TaliMayTa

TaiimayT BbINOJTHEHUS] MC

Omnpenensier BpeMs 0KUAAHUS BBITIOIHEHHUSI KOMaHIbl CO CTOPOHBI
YIPaBJIAIOIIETO y371a. 3aJaeTcsd B MUITMCEKyHaaxX. Ecinu B Teuenun
JAHHOTO WHTEpBajia BpeMEHH He ObLI MOMy4YeH OTBET (MO3UTHUBHBIN WK
HETaTUBHBIN), TO yNPaBIAIOIINN Y3€1 [0JIaraeT, 4To IpoU30IIja omnoKa

Maciurad

Hns xomanz, 3agaromux Macmtabupyemsie 3HaueHns C_SE_NB 1 u
C_SE_TB_1

Onucanue mapamerpa

OHHI/IOHaJ'II)HO, TCKCTOBOC OIIMCAHUC KOMaHIbI

HNms nepemeHHOI

VYkazpiBaercst HazBaHue nepemenHoi IEC (mporpamMMel KOHTpoIiepa), B
KOTOPOH XpaHATCA [EPEAABAEMbIE KOMAH/IbI.

s 3anonnenus nonst UMs nepeMeHHO HAXKMUTE B 3TOM I10JI€ KHOMKY

* |, OTKPBIBAIOLIYI0 OKHO AccHCTEeHT BBoAa. Halinure HyXHYIO
nepemenny0. Ecnu ycranosieH ¢uiaxok B mosie CTpyKTYpUPOBaHHBIT
BU/1, TO PACKPbIBATE CIIMCKH C IOMOLIBIO KHONKH +. Eciin iiaskok CHAT u
MIEpEMEHHBIE IPEACTaBICHb! OJHUM OOJIBIINM CITUCKOM, I yA00CTBa
MOKCKa BOCTIOIB3YHTECh GHIBTPOM

Tabmmma 25 — [Tepeuens Tunos komang IEC-104

Tun paHHBIX

ID Tuna pa"HHbBIX

Onucanne

C SC NA 1 45 Bunapras komMaHaa

CDCNA1 46 Komanna ¢ Tpemst coCTOSTHUSIMU

C RCNA 1 47 Perynupyroias momarosasi KOMaHza

C SE NA 1 48 Komanpa ycraBku (HOpMann30BaHHOE 3HAYCHHE)

C SE NB 1 49 Komanpa ycraBku (MacmrabupyeMoe 3HaUE€HHUE )

C_SE NC_1 50 Komanna ycrasku (3Hauenue tuna float)

C BO NA 1 ol Komanpma ycTraHOBKH TOOUTOBOTO pErucTpa

CSCTA 1 58 bunapnas komaHaa ¢ 56-OMTHON METKOW BpeMEHHU

CDCTA 1 59 Komanpa ¢ TpemMsi COCTOSIHUSAMU ¢ S6-OMTHOM METKOH BpeMEHHU

CRCTA 1 60 Perynupyromas 1momarosasi KOMaHa ¢ 56-OUTHON METKOM
BpEeMEHU

C SE TA 1 61 Komanpa ycraBku (HopMalin3oBaHHOE 3HaYCHHE) ¢ 56-0nTHON
METKOW BPEMEHHU

C SE_TB_1 62 Komana ycraBky (MaciitabupyeMoe 3HaueHue) ¢ 56-0uTHOM
METKOW BPEMEHHU

C SE_TC 1 63 Komanza ycraBku (3Hauenue tuna float) ¢ 56-6uTHON MeTKOI

BPEMEHHU
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

CBO TA 1 64 Komanga ycraHOBKHM TOOMTOBOTO perucTpa ¢ 56-0MTHON METKOM
BpEMEHU
C CS_ NA_1 103 Komana cHHXpOHHM3aIUU BpeMEHH

Co31aHue nepeMeHHBIX I padoThl ¢ JaHHBIMH/KOMaHIaMu, epeaaBaeMbivu o IEC-104

DOneMEeHThl JTaHHBIX M KOMaHJbl, onucaHHble B penakrope |EC-104, B TepMUHOJIOTHU CpEIbI
pa3paboOTKH SIBJISAIOTCS KaHAJaMH BBOJa-BbIBoJA. JlJisg peanu3anuu oOMeHa JaHHBIMH HEO0OXOJIMMO

co3JaTh ATH KaHaIbl (CM. MPEAbIIYIIME pa3lieibl), CO3/aTh B IPOrPAMMHOM KOJI€ TEPEMEHHEIE

CIICHHUAJIBHBIX THUIIOB, ITIOCJIC YCTO CBA3ATh NICPEMEHHBIC C KaHaJIaMK BBOAAa-BbIBOA.

Tpebyemble TUIBI TEepeMEHHBIX ((PYHKIMOHANbHBIE OJIOKH) OMHCaHBl B 00mell OmOIMoTeKe
PSIEC60870Bridge. Drta
PsloDrvlec104Master_OS, aBTOMaTH4ecKu MOAKIIOYAIOTCS MpH JoOaBieHHH ycTpoicTBa JlpaiiBep
Master 104 OS / Jpaiieep OuterSlave 104.

OmbiamoTeka, a  TaKkKe  HUCHOJB3yIomas e¢  OuOIMoTeKa

B Tabnune 26 nano onucanue nojajaep:kMBaeMbix TUIOB JaHHBIX |IEC-104 1 cOOTBETCTBYIOMIMX UM
(GyHKIMOHATBHBIX OJIOKOB € yKa3zaHHMeM TIJaBbl crapaapra IEC 60870-5-101 mnms 3Toro Tuma u

MIEPEUUCIICHUEM T10JIeH (YHKITMOHATBHOTO OJIOKA I padOTHI C €ro 3HAYCHHEM, Ka4eCTBOM U METKOM

BpCMCHHU.

Tabnuna 26 — CooTBeTcTBHE (QYHKIIMOHAIBHBIX OJIOKOB U TUIOB AaHHbIX/Komana [EC-104

7.3.1.22)

Ne | @DyHKH.0JI0K Tun IEC-104 IIpumenenne Ioast GpyHKUMOHAIBHOIO (JI0KA
1 |mspnailfb M_SP_NA_1 Huckper: 0, 1 3unavenue (BYTE): SPI, value
(IEC 60870-5-101, KauectBo (BYTE): quality, QD _BL,
7.2.6.1) QD_IV, QD_NT, QD_SB
2 |msp tb 1 fb M _SP TB 1 JMuckper: 0, 1 Hacnexyer orm sp na 1 fb
(IEC 60870-5-101, é;gg.ﬁ?;f;; MeTkou Bpewms: timestamp (psCP56Time2a t)

3 |m._dp na 1l fb

M_DP_NA_1

(IEC 60870-5-101,
7.3.1.3)

2-yx-burooe moe: 0-
3

3nauyenue (BYTE): DPI, value

KauectBo (BYTE): quality, QD BL,
QD_1V, QD_NT, QD_SB

4 |'m dp_tb_1_fb

M_DP_TB_1

(IEC 60870-5-101,
7.3.1.23)

2-yx-6uroBoe noe: 0-
3
C BPEMEHHOUN METKOMU

CP56Time2a

Hacnenyer orm _dp_na_1_fb
Bpewms: timestamp (psCP56Time2a t)

S |m.stnalfb

M_ST_NA 1

(IEC 60870-5-101,
7.3.1.5)

7-0uTOBOE 3HAUCHHE
(-63 .. +64) c burom
MIEPEXO0JTHOTO
cocrostans (0,1)

3unauenue (BYTE): VTI, value,
TRANS

KauectBo (BYTE): quality, QD _BL,
QD_IV, QD_NT, QD_SB, QD_0oV
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

Ne | ®DyHKW.0J10K Tun IEC-104 IIpumeHnenne oast pyHKIMOHAIBHOIO 0JI0KA
6 | mstth1fb M_ST TB 1 7-0UTOBOE 3HAUEHUE Hacneayer orm st na 1 fb
(IEC 60870-5-101, (-63 - +64) c Gurom Bpewms: timestamp (psCP56Time2a_t)
7.3.1.24) MEPEXOHOTO
coctostans (0,1)
C BPEMEHHON METKOM
CP56Time2a
7 | m_bo _na_ 1 fb M_BO_NA_1 4-GaiiTHoe 1enoe 0e3 3nauenue (DWORD): BSI, value
(IEC 60870-5-101, ?I;{I?I'Ksa'l'(éfl-\?él; HblH KauectBo (BYTE): quality, QD _BL,
7.3.1.7) QD_IV, QD_NT, QD_SB, QD_0OV
8 | m both 1 fb M BO TB 1 4-6atiTHOE 1I€]I0C O€3 Hacnenyer orm bo na 1 fb
(IEC 60870-5-101, 3HaKa (32-OuTHbIi Bpewms: timestamp (psCP56Time2a _t)
7.3.1.25) BITSTRING)
C BPEMEHHOUN METKOMU
CP56Time2a
9 Immenalfb |M MENA1 Hopmanu3zoBanHoe 3nauenue (REAL): NVA, value

(IEC 60870-5-101,
7.3.1.9)

YHCIIO ¢ IIaBaromen
Toukoii: -1 .. +1-27-15

KauectBo (BYTE): quality, QD_BL,
QD_IV, QD_NT, QD_SB, QD_0V

10| mmetdlfb |M METD1 Hopmanu3oBanHoe Hacnenyer orm _me na 1 fb
= YHCIIO C TUTaBaIOIIeH L .
;Ig(i E;(E)S?O 5-101, TouKoil: -1 . +1-27-15 Bpewms: timestamp (psCP56Time2a _t)
o C BPEMECHHOW METKOM
CP56Time2a
11 {mmenb 1fb | M ME NB 1 MacmtabupoBaHHOE 3navenne (REAL): SVA, value

(IEC 60870-5-101,
7.3.1.11)

3Hauenue: -2°15 ..
+2"15-1. B onucanun
KaHaJjia 3a1aeTcst

KO3 HUITHEHT
macirada

KauectBo (BYTE): quality, QD BL,
QD_IV, QD_NT, QD_SB, QD_0OV

12

m_me_te 1 fb

M_ME_TE_1

(IEC 60870-5-101,
7.3.1.27)

MacmrabupoBaHHOE
3pauenue: -2°15 ..
+2"15-1 ¢ BpeMeHHOI
meTkoii CP56Time2a.
B onmcannn xaHana
3a7aeTcs

K03 HUITHEHT
Maciirtadba

Hacnenyer orm me nb 1 fb

Bpewms: timestamp (psCP56Time2a t)

13

m_me_nc_1 fb

M_ME_NC_1

(IEC 60870-5-101,
7.3.1.13)

4-0aiiTHOE YKCIIO C
TIaBaloIIeH 3aIITON
(xopoTtkwuit hopmar)

3nauenmne (REAL): R32, value

KauectBo (BYTE): quality, QD _BL,
QD_IV, QD_NT, QD_SB, QD_0OV

14

m me tf 1 fb

M_ME_TF_1

(IEC 60870-5-101,
7.3.1.28)

4-GaiiTHOE YUCIIO C
JIaBaIOILEH 3anaTon
(xopoTtkwuit hopmar)
C BPEMEHHOM METKOMU
CP56Time2a

Hacnenyer orm me nc 1 fb

Bpewms: timestamp (psCP56Time2a t)
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

(IEC 60870-5-101,
7.3.1.21)

YHCJI0 C IJIaBarouei
Toukoi: -1 .. +1-2"-15
0e3 onmcareis

Ne | ®DyHKW.0J10K Tun IEC-104 IIpumeHnenne oast pyHKIMOHAIBHOIO 0JI0KA
15| m_it na_ 1 fb M_IT NA 1 4-GaliTHOE LIENOE CO 3nauenue (DINT): COUNTER, value
(IEC 60870-5-101, | MM Kauectso (BYTE): quality, SN_SQ,
7.3.1.15) SN_CY, SN_CA, SN_IV, SN
16 | m it tb 1 fb M_IT_TB_1 4-6aiiTHOE 1IEJI0€e CO Hacneayer orm_it na 1 _fb
(IEC 60870-5-101, 3HAKOM . N Bpewms: timestamp (psCP56Time2a _t)
7.3.1.29) C BPEMEHHOH MeTKOH
R CP56Time2a
17| m me nd 1 fo | M_ME ND 1 HopmanusosanHoe 3nauenne (REAL): NVA, value

Custom type

IIaBaroleil 3anaTon

KauecTBa
18 | mep td 1 fb M _EP TD 1 CoOBITHS YCTPONCTB 3nauenue (BYTE): SEP, ES, value
(IEC 60870-5-101, | ARl . | Unrepsan (UINT): RELAY
7.3.1.30) ¢ BPEMEHHOH MeTKO# _
B CP56Time2a Kauectro (BYTE): quality, QD_El,
QD_BL, QD_IV, QD_NT, QD SB
Bpewmsi: timestamp (psCP56Time2a _t)
19 | m_Ireal na 1 fb | M_LREAL_NA 1 | 8-6aiiTHOE 4ncio ¢ 3nauenue (LREAL): R64, value

KauectBo (BYTE): quality, QD BL,
QD_IV, QD_NT, QD_SB, QD_0OV

20

m_Ireal tc 1 fb

M_LREAL_TC_ 1
Custom type

8-0aliTHOE YHCIIO0 C
MJIaBAIOIICH 3aIITON
C BPEMEHHOM METKOU
CP56Time2a

Hacnenyer or m_lreal na 1 fb

Bpewms: timestamp (psCP56Time2a t)

21

m_ulint_ na_1 fb

M_ULINT_NA_1
Custom type

8-0atiTHOE 1IETOE
0€e33HaKOBOE

3nauenne (ULINT): COUNTER,
value

Kauectso (BYTE): quality, QD_BL,
QD_IV,QD_NT, QD_SB, QD_0OV

(IEC 60870-5-101,
7.3.2.1)

KOMaHJia C BpEMEHHOU
meTkoit CP56Time2a,
nuckpertsl: 0,1

22 | m_ulint_ tc 1 fb | M_ULINT_TC_ 1 | 8-6aiiTHOe 1enoe Hacnexyer or m ulint na 1 fb
0e33HaKoBOE o .
Custom type ¢ BpeMeHEoit MeTKol Bpewmst: timestamp (psCP56Time2a t)
CP56Time2a
23| cscnalfb CSCNA 1 OHOMO3UIMOHHAS 3nauenue (BYTE): SCO, SCS, value
(IEC 60870-5-101, golMaHﬂa’ JUCKPETEL | Omcarens (BYTE): QOC, QU
7.32.1) Heiicteue (BYTE): SE
24 | ¢ sc ta 1 fb CSCTA 1 OIHOTIO3UIIMOHHAS Hacmenyer orc sc na 1 fb

Bpewms: timestamp (psCP56Time2a t)

Hacrpoiika IEC 60870-5-101/1EC 60870-5-104

www.reglab.ru

DPA-302.2-v2.7




Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

Ne | ®DyHKW.0J10K Tun IEC-104 IIpumeHnenne oast pyHKIMOHAIBHOIO 0JI0KA
25| c dc_nal fb CDCNA 1 JIByXTIO3UIINOHHAST 3nauenne (BYTE): DCO, DCS, value
(IEC 60870-5-101, Egﬁjﬁﬂa C 2-GMTOBBIM | () atens (BYTE): QOC, QU
71.32.2) Heiicteue (BYTE): SE
26 | c_dc_ta 1 fb CDC TA 1 JIBYXIO3UIIMOHHAS Hacnenyer or ¢ dc na 1 fb
s KOMaH/Jia C BpEMEHHOU oy .
ggcz (;?870 5-101, Merkoit CP56Time2a, Bpewms: timestamp (psCP56Time2a _t)
T ¢ 2-OUTOBBIM TIOJIEM
27 | c_rc_na_1 fb C RCNA1 Komanga momarosoro | 3uauenne (BYTE): RCO, RCS, value
(IEC 60870-5-101, | PETY/MpOBatii Onmucarens (BYTE): QOC, QU
7.323) UHeiictue (BYTE): SE
28 | crctal fb CRCTA 1 Komanpa nommarosoro | Hacnexyer or ¢ rc na 1 fb
(IEC 60870-5-101, | PCTY/IMPOBAHHAC Bpewmst: timestamp (psCP56Time2a_t)
73.2.3) BPEMEHHOI MeTKOl
R CP56Time2a
29 | c_se_na_1_fb C_SE_NA_1 KomaHza ycraBkw, 3uauenne (REAL): NVA, value
(IEC 60870-5-101, | MOPMATH3OBAHHOC Onmucarens (BYTE): QOS, QL
7.3.2.4) 3HaueHHE
T Heiictue (BYTE): SE
30 |csetalfb CSETA 1 Komanpa ycraBku, Hacnenyer orc_se na 1 fb
(IEC 60870-5-101, HOPMAIH3OBARHOC Bpewmst: timestamp (psCP56Time2a t)
7.3.2.4) 3HAYEHHUE C
BPEMEHHOH METKOMI
CP56Time2a
31 |c.senb 1 fb C_SE_NB_1 Komanpa ycraBku, 3unauenue (INT): SVA, (REAL) value
(IEC 60870-5-101, | MaCWTaOupoBaKoe | oo (BYTE): QOS, QL
7.3.2.5) 3HAaYEHUE
T Heiicteue (BYTE): SE
32 |cseth 1 fb CSE TB 1 Komanpa ycrasku, Hacnenyer orc_se nb 1 fb
(IEC 60870-5-101, MaCIITAOHPOBAHHOC Bpewms: timestamp (psCP56Time2a_t)
7.3.2.5) 3HAaYEHUE C
T BPEMEHHON METKOU
CP56Time2a
33| csenc1fb C SE NC 1 Komanpa ycraBku, 3nauenue (REAL): R32, value
(IEC 60870-5-101, | KOPOTKHMI gopvatc | o oo (BYTE): QOS, QL
7.3.2.6) IUIABAOIIEH 3anATOM
T Heiictue (BYTE): SE
34 |csetclfb C SE TC 1 Komania ycraBku, Hacnenyer or ¢ se nc_1 fb

(IEC 60870-5-101,
7.3.2.6)

KOPOTKHiA popmaT ¢

IJIaBaroIle! 3amnsaTon ¢

BPEMEHHOH METKOMI

CP56Time2a

Bpewms: timestamp (psCP56Time2a_t)
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

Ne | ®DyHKW.0J10K Tun IEC-104 IIpumeHnenne oast pyHKIMOHAIBHOIO 0JI0KA
35| c bonal fb C BO NA 1 Crpoxka u3 32 6ut 3unauenne (DWORD): BSI, value

(IEC 60870-5-101,

7.3.2.7)
36 | c_bo ta 1 fb CBO TA 1 Crpoka u3 32 6ut ¢ Hacnenyer ot ¢_bo na 1 fb

s BpPEMEHHON METKOM oy .
glng (;?870 5-101, CP56Time2a Bpewms: timestamp (psCP56Time2a _t)
NHPOPMANUA

JlomyckaeTcst HCTI0NIb30BaHNe OIHUX U TEX XKe HK3EMIUIIPOB IEPEMEHHbIX (U JaHHBIX, U
KOMaHI) JJIs IIPUBSI3KU K Pa3HBIM dK3eMIUsIpaM apaiisepos (Master/Slave, 101/104 OS),
MIPU YCIIOBHHM, YTO HACTPOMKHU MPUBA3AHHON NepeMeHHO (TapaMeTpbl 3JIEMEHTOB
JaHHBIX/KOMaH/) UL BCEX 3K3eMIUIIPOB JpaiBepOB UACHTHYHBI.

Ha sTamne KOMITUISAIMA TPOEKTA BBIMOIHSICTCS POBEPKA COBMAICHHS HACTPOCK, B CIydac
HECOBIIAJICHUS, B OKHO COOOIIIEHUH BBIBOJUTCS COOOIICHHE 00 OIIMOKE, C YKa3aHUEeM
MMEHU NIEPEMEHHON U UIMEH COOTBETCTBYIOIINX SK3EMILUIAPOB IpaiBEPOB

Oco0enHOCTH PpadOTHI ¢ PYHKIIHOHAIBHBIMHU 0JI0KAMM IaHHBIX U KOMAH/I

Onucanue (QyHKIHMOHAIBHBIX OJOKOB M OCOOCHHOCTH DPAa0OTBI C HMX DJK3EMIUIIpAMU B IUIAHE
YTEHUS/3aIIUCH T10JIeH 3HaYeHHUsl, KauecTBa U BPEMEHHON METKM COBNaJaloT ¢ pasnenoM «Hactpoiika

KOHTpoJutepa B KadectBe Slave 104 OSy.

OCOOEHHOCTBIO HCIIOHEHUS KOMaHJ MacTepa, Ui KOTOpBIX 33JaHO HEHYJEBOE 3HaueHHe
HacTpoliku «BbliOOpka mepen BbIIOJIHEHHEM», T.e. SBO-koManpa, sBiIseTCs aBTOMaTHYECKOE
BBINIOJTHEHUE 000MX I1aroB — BeIOOpKH (Select) u Beimonnenus (Execute), 6e3 yyacTus moib30BaTes.
[TIpu »Tom, mocne otmpaBku Komauzawl BbeIOOpa (SELECT.req) mpaiiBep OTClIeKHBAaeT 3aJEPKKY
MOJTy4eHUsl MOATBEpKAeHHs BbIOOpa oT cmdiiBa (SELECT.con). Ecnu BpeMs oXugaHus MpeBBIIIACT
3aJJaHHYIO JUIS JIaHHOW KOMaHJbl BEJIMYMHY B HacTpoiike «BblOOpka mepesn BBIOJHEHHEM», TO
BBINIOJTHEHUE KOMaHIbl oTMeHsieTcsi. MHade, npaiisep otnpasisier komanay ucrnonnenus (EXCO.req)
U OXHUJAaeT TOJydeHHe OT cidiiBa moarBepkaeHus ucnoiHenwus (EXCO.con) B Tedenwe mepuoaa
BpPEMEHHU, 3aJlaHHOTO B HacTpoiike «TaiiMayT BeimonHeHus». Ha Bcex aTanax oOMeHa maketaMu Mexay
MacTepOM H CIIDIBOM BBINOJIHSAETCS NPOBEPKa HISHTHYHOCTH MEPEChLIAEMOT0 3HAYEHUS M METKH

BpPEMEHH (€CJIU UMEETCs).

AnamornyHo (GyHKIHOHAIBHBIM OJOKaM maHHbIX ApaiiBepa Slave 104 OS, mis momaepkaHus
KOHCHUCTCHTHOCTH Ha YPOBHE dK3eMIUIIpa (QYHKIIMOHAILHOTO OJIOKa KOMAH/IBI JIOCTYITHBI JIBa peKUMa

paboTHI IpH OTIIpaBKe KoMaHn apaiiBepa OuterSlavel04.

PexxuM aBTOMaTHUYECKON OTHpaBKU KOMAaH/I (BKJ]IO‘-ICH 10 YMOJIYAHUIO)

B stom PCKUMEC IMPOUCXOAUT ABTOMATHUYCCKAA OTIPABKAa KOMAHIbI MPU KaXKIOM IMPUCBOCHUHN

3Ha4YeHHs (WM OJHOTO W3 €ro MoJiel) WIM OmucaTess KOMaHAbl (WM JII0O00ro ero Mpu3HaKa)
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

nH(popmaoHHOro oobekTa. [Ipu 3TOM, UCHONIB3yeTCs CIEAYIONUN MEXaHU3M OJIOKUPOBKH OTIIPABKU
KOMaHpbl - OJOK KOZJa, B KOTOPOM IMPOU3BOJISATCS M3MEHEHHsS PA3IMYHBIX TMOJIEH 00bEeKTa KOMaH]IbI,

3aKJII049acTCA B BbI3OBBI COOTBCTCTBYIOIIUX MCTOOOB:

cmd ¢ se ta 1 : PsIEC60870Bridge.c _se ta 1 fb;

cmd _c_se ta 1l.lock send(); // GIOKMPOBKa OTNPaBKMU

cmd ¢ se ta l.value := 123.45;

cmd ¢ se ta 1.QL := 1;

cmd ¢ se ta 1.SE := 1;

cmd ¢ se ta l.timestamp := PsIEC60870Bridge.get psCP56TimeZ2a now (TRUE) ;
cmd _c_se ta l.unlock send(); // oTmnpaBKa KOMAaHIE

Meron unlock_send() BeI3bIBacT aBTOMAaTHYECKYHO OTIPaBKY KOMaHbl. Eciim MeTka BpeMeHH He
YCTaHABIMBAIACH BPYYHYIO, TO ISl COOTBETCTBYIOIIMX TUIIOB OHA OyJeT aBTOMaTUYECKH OOHOBIICHA C

coxpaHeHreM (¢IIaroB METKH, He oTHOcsImuXxcs K Bpemenu (Invalid, Summer, Reserve bits).
ITpy HEOOXOMMOCTH, BKIFOUYEHHE STOr0 PEKUMA JUIA KaXIOr0 OTAEIBLHOTO SK3eMILIspa JpaiBepa
OuterSlave104 npousBoauTcs yepe3 cBorictBo SendMode:

OuterSlave 104.SendMode := PsIEC60870Bridge.e sm auto;

PexxuM pydHOi OTOPABKU KOMAaHJIbI

B pyuHoMm pexume He NPOMCXOAUT ABTOMATUYECKOM OTIPABKM KOMAaHABI, IIPU U3MECHEHUM €€
3HAa4YeHUs1 WM omnucareis. s NOMeIIeHUs COCTOSIHHUA S3K3eMILIApa (YHKLIHMOHAIbHOTO OJioKa B

oyepeb OTIIPABKU KOMaHI He0OXOAMMO B KOJI€ BbI3BaTh [t Hero Metox send():

cmd ¢ se ta l.value := 123.45;

cmd ¢ se ta 1.QL := 1;

cmd ¢ se ta 1.SE := 1;

cmd ¢ se ta l.timestamp := PsIEC60870Bridge.get psCP56TimeZ2a now (TRUE) ;
cmd ¢ se ta l.send(); // oTmpaBka KOMaHIEH

[Ipn HEOOXOMMMOCTH, BKJIIOYEHHE pPEXHMa JUIsl KaXKIOrO OTIAEIBHOTO JK3EMIUIsipa JpaiiBepa

Outer Slave 104 mpousBoautcs Takxe yepe3 cpoiicteo SendMode:

OuterSlave 104.SendMode := PsIEC60870Bridge.e sm manual;

JIOTIOTHUTENBHO, B PYYHOM peKkUMe pabOoThl, IPeyCMOTPEeHa BOZMOXKHOCTh OTIIPaBKU Habopa Bcex
W3MEHEHHBIX Ha TEKyUMd MOMEHT BpEMEHM KoMmaHI. /[lns 3Toro s 3K3emIuisipa JapanBepa

Outer Slave 104 B koxe HeoOXx0auMO BbI3BaTh MeTo Send():

cmd ¢ se ta Ol.value := 123.45;

cmd ¢ se ta 01.QL := 1;

cmd ¢ se ta 01.SE := 123;

cmd ¢ se ta 02.00S := 0x80;

cmd ¢ se ta 03.timestamp := PsIEC60870Bridge.get psCP56Time2a now (TRUE) ;
cmd ¢ se ta KK.value := 543.21;

cmd ¢ se ta NN.timestamp := PsIEC60870Bridge.get psCP56Time2a now (TRUE) ;

OuterSlave 104.send();
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

NHOOPMALIUA

Meronst lock_send(), unlock_send(), u send() ®b xomann mocTynHBI 11t pabOTHI TOJIBKO

IIpY TIPUBSI3KE IIEPEMEHHBIX DTHX THIIOB K dK3eMIUIIpaM apaiisepos Outer Slave 104 OS u
Outer Slave 101 OS

KypnanupoBanue padoTsbl ApaiiBepa

s mpocMoTpa KypHana paboThl apaiiBepa MEpeianTe Ha OCHOBHYIO CTpPAHUILYy MMapaMETPOB
ycTpoiicTBa BO BKiIaaky JKypHai, Kya MOTYT BBIBOJUTHCS CIEyIOIINE cOOOIeHus apaiiBepa Master
104 OS:

— TOJKIIOYEHHE/OTKIIOUEHHE K cepBepy (CdiiBy) Mo OCHOBHOMY/pe3epBHOMY I[P-agpecam

(Pucynoxk 53).

T 1EC_101_05 x|
VCTAHOBKM COBANHERNA Components » | & | N2 |0 0 | E'0 |ﬂ 14 | 0 | stdlogger > Outctime | 5 &
HecTkocTe | BpeMeHHas oTMETKE | Onucanue | KoMnoHeHT |
Mpynoxeris [ ] 10.08.2022 17:03:02.118  Master 104[Master 104]: disconnected from 172.29.34. 134:2404[base] PsIECA0ET0Masteri04_035
L] 10.08,2022 17:03:02.094 Master 104[Master 104]: STOP mode is ON, STOPBEHAVIOUR = NO_ACTIVITY PsIECE0870Master104_05
PesepBHOE KOMMPOBAKKE U
BOCTAHOENERIE o 10.08.2022 17:03:02.071  Master 104 : BusCyde : APF is STOPED PSIECE0ET0Master 104_05
i) 10.08.2022 17:02:50.384  Master 104[Master 104]: connected to 172,29, 34, 134:2404[base] PsIECE0870Master 104_0S
Daiinkl [ 10.08,2022 17:02:49.616 Master 104[Master 104]: STOP mode is OFF PsIECE0370Master 104_05
L] 10.08.2022 17:02:49.556 Master 104 : BusCycle : APP is STARTED PsIECE0870Master 104_0S
HypHan L] 10.08,2022 17:02:04.287 Master 104[Master 104]: stopped (STOP mode is ON, STOPEEHAVIOUR = NO_ACTIVITY) PsIECE0870Master104_05
] 10.08.2022 17:02:04.287  Master 104[Master 104]: '14' commands PsIECE0370Master104_05
Yerauoskm TUK | i) 10.08,2022 17:02:04,287  Master 104[Master 104]: '22' dats params PsIECE0370Master 104_0S

Pucynok 53 - Coobmenns o pabote mpatiBepa Master 104 OS

JlomoTHUTETbHYIO HHPOPMAIHIO 0 paboTe ApaiiBepa MOKHO IMOJIYYHUTh, IPOCMOTPEB JIOT-(PaiiIb.
st 3arpy3ku ¢ainoB, MeperuTe Ha CTPAHUIly MapaMeTpPoB YCTpoWcTBa BO BKIanaky Maiijabl. B
obnactu McnojiHeHHe HaXMHUTE KHOIKY (O6no6ums). B oxHe otobpasurcsi aepeBo (aiinos,
umeroiuxcst Ha koutposuepe. [lepeiiaute B manky logs—logger—user (Pucynok 54). Mmena or-

daiinos umerot Bua: «iec60870driver_*.l1og». Cxonupyiite 10r-(haiiiel ¢ KOHTpOIUIEpa Ui IPOCMOTPa

v
Ha I1K (knonkoii - ** | u3 Mcnosnenue B Xocr).
<9 IEC_101_05 x
YT eI e Xocr | Pacnonomerie : B ¥ Mcnonnenne | Pactonoerie : | i logs/loggeruser - |Ca ¥ 4
Mo mmeri [ Pamen [ vame Mo urern_ = [ Paznep [ Viame =
Mpunoxeris = i\
TR R DT =a Do\ || background.log 2,08 KB (2 125 Baiir) 09.0¢
EOCCTEHOEMRHME =a B\ || crashreporter.log 1,61K5 (1 648 Baitr) 09.01
a Fi\ || dhubm.log 33,29 KB (34092 faiit) 09.0¢
Daiinsi =a G:\ || espd-defauit.log 45,91 K5 (48 036 Balit) 09.01
a H\ || espd-redundancy.log 2,11KE (3 180 Bairr) 09.0¢
Kyphan = Z\ | ftp.users.log 6,27 KB (5 425 Baitr) 09.0¢
; gpiod.log 2,15KE (2 205 Baiir) 09.0¢
Yeranoswm VK || ham.log 42,07 KB (43 078 6aii) 09.0:
; hart_dhub_driver.log 3,14 KE (3 212 BaiT) 09.0i
OBonouka MK || [fece08 adriver.log 4,59 MB (4 817 060 fiaiir) 09.0:
; iec60870driver _20220808_142726.log 5,00 MB (5 242 738 6aitT) 08.0i
Monb30BaTent U rpynnkl || |iece0s7udriver_20220808_143534.og | 5,00 M5 (5 242 775 6aiir) 08.0i
|| |iec60870driver_20220808_144340.log 5,00 ME (5 242 752 6aitT) 08.0i
Mpaea aocTyna . || |iece087ndriver_20220808_145148.log | 5,00 M5 (5 242 753 faifr) 08.0¢
4 || |iec60870driver_20220808_145958.log 5,00 ME (5 242 740 6aitT) 08.0i

Pucynok 54 - JlomonHuTenbHBIE J0T-(halinbl

MoskHO 33/1aTh JIETAILHOCTh TPAacCUPOBKH B (haiiax ¢ momokko cBoiictBa Loglevel skzemruisipa

npaiiBepa B mnpoiiecce paboThl IPUIIOKEHUS, HATIPUMED:

MasterlOl.LogLevel:= PsIEC60870Bridge.LOG LEVEL PDU MAX;
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Hacrpoiika konTponiepa B kauectse Master IEC 60870-5-104 (OS)

KoHCTaHTBI, BKJIIOYAIONIUE OIPEICICHHBI YPOBEHb JIOTMPOBAHHUsS, OIMHUCAHBI B OHOIHOTEKE
PsSIEC60870Bridge. (Pucynok 55). KoHcTaHTbI MOXXHO OOBEIUHHTH C IOMOIIBIO JABOUYHOTO

oneparopa MJIU (OR). Yposens, coorBercTByromuii LOG LEVEL BASE, BkitoueH Bcerja.

lma Tun Hacnenoeado oT  Agpec  HauankH. :[(OMMEHTapMﬁ
LOG_LEVEL_BASE DWORD 16#0 base log level
LOG_LEVEL_PDU_SHORT DWORD 16#%1 short PDU trace log level
LOG_LEVEL_PDU_MAX DWORD 16%2 full PDU trace log level
LOG_LEVEL_SPONT_DATA DWORD 16%4 spontaneous data event log level
LOG_LEVEL_SPONT_VALUE DWORD 16#8 spontaneous data values log level
LOG_LEVEL_CMD_DATA DWORD 16#10 command data event log level
LOG_LEVEL_CMD_VALUE DWORD 16%20 command data values log level
LOG_LEVEL_IG_DATA DWORD 16#40 interrogation data event log level
LOG_LEVEL_IG_VALUE DWORD 16#80 interrogation data values log level
LOG_LEVEL_PERIODIC_DATA DWORD 16100 periodic data event log level
LOG_LEVEL_PERIODIC_VALUE DWORD 167200 periodic data values log level
LOG_LEVEL_READ_DATA DWORD 162400 read request data event log level
LOG_LEVEL_READ_VALUE DWORD 16#800 read request data values log level
LOG_LEVEL_ALL DWORD 16#FFF all log levels

Pucynok 55 — KoHctanTtet
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Hacrpoiika IEC 60870-5-101

HACTPOMKA IEC-101

NHOOPMALIUA

MO3KHO HCITOJIB30BaTh OJIHH H T€ K€ MEPEMEHHBIE B PA3HBIX DK3EMIUISpax APaiiBEpPOB
Slave 101/104 u Slave 101/104 OS, pu ycoBUH, YTO B ApaiiBepax OCYIIECTBICHBI
UJICHTUYHBIC HACTPOWKH JUIs IepeMeHHbIX. Ha sTare KoMmuisiun OyaeT mpor3BOAUTCS
IPOBEPKA MIEPEMEHHBIX H, B CIIyYae BBIBICHHUS HECOOTBETCTBHS, BBIIABATh OLIHOKY

JloGaBJieHHE M0CJIeI0BATEIBHOI0 MOPTA B KOHPUIYyPalHI0 KOHTPOJLIepa

Ilepen mactpoiikoii IEC-101 B KOH(urypamuioo KOHTpoJiepa HEOOXOIUMO J00aBHUTH

HOCJ'ICI[OB&TCJ'IBHI)Iﬁ IIOpT.

JlobaBieHue nmopra

Jlnst oOMeHa JaHHBIME OyAeT MCIoJb30BaThes oauH u3 noproB: COML (untepdeiic RS-232) wnu
COM2 (unTepdeiic RS-485) Ha Moyie IEHTPAIBHOTO MTPOIIeCccopa, JIMOO OJUH U3 IMTOPTOB HA MOJIYyJIS

KOMMYHHUKAIIMOHHOTO Tiporieccopa (nutepderic RS-485).

JoGaBieHue Iocae0BaTEALHOTO MOPTa MOJAYIIS IIEHTPAJLHOIO IpoLieccopa

Ecmu pus oOmeHa JaHHbIMHA 6YI[6T HUCIIOJB30BaThHCA IMOPT MOAYJIA ICHTPAJIBHOI'O IIponcccopa, TO B

KOH(HTypaiuo Heo0XoauMo 100aBUTh K KOHTpoutepy ycrpoiictBo Regul Serial Port. Jlist storo B

OKHE JIepeBa YCTPOWCTB MOMECTHTE Kypcop Ha TOJIOBHOE ycTpoiicTBo (Device), HaXMHUTE MpaByro
KHOIIKY MBbIIIH. B TMOSBUBIIEMCS KOHTEKCTHOM MEHIO BbIOEpHUTe MYHKT J[06aBHTH YCTPOMCTBO...
Otkpoercss okHO Jl06aBUTH YyCTpoOiicTBO, B KOoTOopoM BhIOepuTe Regul =2 [llocreoosamenvuviii
nopm = Regul Serial Port. Haxxmurte kaonky /Jo6asums ycmpoiicmeo Wiy IBaXK/IbI MIETKHUATE JICBON

KHOIKOM MBIIIK. BbIOpaHHOE yCTpOHCTBO MOSBUTCS B MIPOCKTE B AepeBe ycTpoicTB (Pucynok 56).
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[ foBasure ycTpoicTen

Wma: |Regu|_SeriaI_P0rt

LeRcTene

(@) OobaeuTs ycrpoiicTeo

(C) OBHOBEWTE YCTPOMCTEO

+ Tl MpomeiwnenHsiz ceTh (fieldbus)

|CTDDNa LNA NOMHOTEKCTOBOMD NOMOKE Mo CTaBwwmME <All vendors > w
Kna MocTaswme Bepcua Onncanmne:
=7 Regul
+- T Modbus
+. 1 M3K 60870
= T MNocnenosaTensHeii nopT
Tl "Prosoft-Systems” Ltd. 1.5.0.10 Serial port on a Regul controller

TpynnupoBaTth No kateropuAM [ | OTofpamars Bce Bepokr (AnA sKcnepTos)

[] Nokazats yerapeswme sepoim

m Wms: Regul Serial Port
Nponssogurens: Frosoft-Systems” Ltd,
Ipynnei: Mocne0oEaTEnsEHLIA NopT
Bepona: 1.5.0.10
Homep mogenu:
Onmcanme: Serial port on a Regul controller

=

REGUL_R500_61

NobaewTb BoiOpaHHOE YCTPORCTBO KaK NOCNEQHETD NOTOMKA

@ (Moxko eniSpate Apyrod TAPreT-yIen, NoKa OKHO OTKPLITO.)

LOobaeuTs yTpolcTen

3aKpEITE

YeTpolicTea > o X

= _ﬂ - A
=157 REGUL_R500_&1 (REGUL R500 51)
= Eg Plc Logic
=T} Application
g Meregmep BubnvoTer
{8 PLC_PRG (PRG)
=% KoHdurypauma sagaq
5 &lg RegulBusTask
Regul_Bus.Bus_Task

=-g% TASK_PLC_PRG

PLC_PRG
T‘l |1 : Regul_Serial_Port (Regul Serial Port)
= Tl Regul_Bus (Regul Bus) W
< >

Pucynox 56 — JlobaBnenue nocienosarensuoro mopra Regul Serial Port

JlBoinpiM  miemykoM 1o HasBanuio Regul Serial Port  otkpoercs

(Pucynok 57).

BKJIaJIKa TapaMeTpOB

nopTa

Cocronkue

HMrdopMauma

<

T Regul_Serial Port x

Ha cTpo FiKM nocnNegoBEaTENBHOrO

Homep nopra:

(@ Mopr 1

() Mopr 2

CKopocThb:
Kon-eo BMT AaHHBIX:
YeTHoCTh:

Kon-so cron-Gur:

9500

8

fe3 AMTa YETHOCTH

1

>

Pucynoxk 57 — Hacrpoiiku nocnenosatesnbHoro nopra Regul Serial Port

I[O6aBJ'IeHI/IC NOCJICAOBATCIBHOI'O MTOPTA KOMMYHUKAIITMOHHOT'O MO VYJIA

Ecmu nns oOMmeHa JaHHBIMH 6y,[[eT HCIIOJIB30BATBCA HOOPT MOAVYJIA KOMMYHHKAIIMOHHOTO

nporeccopa, TO B KOHOUTYpalHio0 HEOOXOAUMO T00aBUTh K MOAYIK KOMMYHHKAIIHOHHOTO
nporeccopa ycrpoiicteo Extended Regul Serial Port (Regul =2 Ilocreoosamenvuwiti nopm >

Extended Regul Serial Port). BeiOpanHoe ycTpOHCTBO MOSBHUTCS B MPOEKTE B JCPEBE YCTPOMCTB

(Pucynox 58).
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Hacrpoiika IEC 60870-5-101

m [oBaenTe ycTpolCcTED X
yap

WmMa: |Extended_ReguI_SeriaI_Port |

NelicTene
(®) Nobaewts yorpodicree () Boraeums yorpolicteo () OBxoBHT yorpoiceo
|CT|JDNa ANA NOMHOTEKCTOBOMD NOWMCKE MocTaewme <All vendors V YerpoiicTea ~ 0 X
ra Mocraewmg Bepcua Onucanme: =g d
=77 Reau = 1% REGUL_R500_61 (REGUL R500 61)
= Tl MocnenoBaTenbHEIA NopT + EEH Plc Logic
T‘l |Exhended Regul Serial Port | "Prosoft-Systems” Ltd, 1.6.5.1 - Tl Requl_Bus (Regul Bus)
=i 0:R500_ (R500 Kpeiir)
rpynnupoeats no kateropuam [ | OTofBpamaTth ece Bepoun (anA skcneptoe) [ | MokasaTe yCTapeBWME BEPCHK a ST00 1 (ST o0
B PP_00_xxx (PP 00 300)
’|'-| Wmn: Extended Regul Serial Port rs ' * 1 CU_00_xxx (CU 00 200x)
NpoussoauTene: Prosoft-Systems ™ Ltd. = ' |g 04_011 (CP 04 011)
Tpynne:: NocnenosaTensHei nopT — -
Bepona: 1.6,5.1 - TP 1: Extended_Regul_Serial_Por
Homep mopenn: - 3 ST o _x 2w (ST ¢ x2x)
Onncanmne: v T
£ >
[o6aemTe BbibpaHHoe YCTPORCTBO KaK NOCNEgHErD NOTOMKa
CP_04_011
®  (Moxro enipath Apyrof TApreT-y3en, Noka oKHo OTKPRITO.)
JobaeuTs yCTpoHCTED JaKkpeiTe

Pucynok 58 — Jlo6asnenue nocienosarensroro mopta Extended Regul Serial Port

JlBoiinpiM 1meukoM mo HasBanuio Extended Regul Serial Port orkpoercst Bkiagka mapameTpoB
(Pucynok 59).

T Extended_Regul_Serial_Port X -
HacTpoikk NoegoBaTeNsHOro Homep nopTa:
nopTa
MopT1
BExtRegulSerial Kondwurypaums ® Nop
(O MopT2
BExtRequlSerial M3K-ofwekTos
() MopT3
CocTofHke
() NopT4
Whdopmaugmn
CropocTh: 9600 V
Kon-e0 GWT gaHHbD: |8 w
YeTHOCTh: Bes BuTa ueTHOCTM
Kon-eo cron-6ur: 1 v
< >

Pucynok 59 — Hacrpoiiku nocnenoBarensaoro nopra Extended Serial Port

Hacrpoiika napameTpoB nopra

OTtkpoiiTe THaBHYH BKJIAQJKy MapaMeTpOB TMOpTa M TMepeiauTe Ha BHYTPEHHIOK BKJIAJKY
Hacrpoiikn nocienoBareabHoro nopra (Pucynok 58, 59). B mone Homep mopra BeiOepute u3
CIHCKa TMOPT MOJYJISA, K KOTOPOMY ITOJIKJIFOYEHO BHEITHEE YCTPOMCTBO M YCTAHOBHUTE TEPEKITIOYATEIb

B COOTBCTCTBYIOH_ICﬁ CTPOKE. I[anee, BBI6I/Ipa}I 3HAYCHHUC B PACKPLIBAIOIICMCA CIIUCKC, 3ajainTe
CICOYIOIINEC TapaMeTpPhI.
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Hacrpoiika IEC 60870-5-101

o CkopocTb — 3HaueHHs ckopoctu mepenauu manueix. 1200, 2400, 4800, 9600, 19200,
38400, 115200;

o Koua-Bo OMT JaHHBIX — 3HayeHus: 5, 6, 7, 8;

o UYerHocThb — 3HaueHHsA: Oe3 Ourta YCTHOCTH, IPOBEPKA HAa HCUCTHOCTH, IIPOBEPKA HaA

YETHOCTBD,

o Koa-Bo cron-our — 1 wiu 2.
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Hacrpoiika konTpoiepa B kadecte Slave IEC 60870-5-101

Hacrtpoiika konTpoJsiepa B kauectBa Slave 101
Jlobasienue ycrpoiicra Unbalanced Secondary 101 Driver

Jlo6aBeTe ycrpoiicteo Unbalanced Secondary 101 Driver x mocnenoBarensnomy mopty Regul
Serial Port unun Extended Regul Serial Port (Regul 2 MOK 60870 - Serial 60870-101 Slave 2
Unbalanced Secondary 101 Driver). BpiOpanHOe YCTPOHCTBO MOSBUTCS B IPOCKTE B JCpPEBE
ycrpoiicts (Pucynox 60).

m JoBaenTs yeTpoRcTeD x

Wma: |Unba|anced_5&cundary_10 1_Driver |

JeficTene
(®) fobaeums yarpoiicree  (C) BoraswTe yoTpoficeo () OBroewTL yoTpoiicEe
‘CTDDha ANA NONHOTEKCTOB0rD NOMCKE MocTasumk <All vendors: v
Wman Mocraeuwpk Bepcua Onucanne:
= 1T Requl Ycrpolictea > 1 x
- 7TJ Hart = 10104 <
#- T Modbus =-I3TP REGUL_RS500_61 (REGLL R500 61)
= 1T M3K 50870 =] Pic Logic
+  Serial 60870101 Master =} Application
= 19 Serial 60870-101 Slave [> = Menenmep Bubmoes
T'||Unbalanoed Secondary 101 Driver | "Prosoft-Systems™ Lid, 1.7.0.0 Unbalanced Sec| @ PLC_PRG (PRG)
< > ES :- KoHdwmrypaLua sanad

= Tl 1: Regul_Serial_Port (Regul Serial Port)
T" | 1 : Unbalanced_Secondary_101_Driver (Unbalanced Secondary 101

+- 1 Regul_Bus (Regul Bus]
i HMma: Unbalanced Secondary 101 Driver T Regu Bus Reg )
NponzsoauTens: Prosoft-Systems” Ltd.
Ipynne: Serial 60570-101 Slave
Bepaus: 1.7.0.0 ==
Homep mopenu: - -
e

‘Onncanme: Unbalanced Secondary 101 Driver.,

TpynnupoeaTs no kaTeropuan || OToSpaxats Bce eepcnk (ana skcneproe) [ | Mokasats ycTapeswme Bepam

< >

DHobasnTe BuifpanHoe yCTPOHCTBO KaK NOCAE4HErO NOTOMKA
Regul_Serial_Port

®  (Moxno enSpath apyrof TapreT-y3en, NOKa OKHO OTKPLITO.)

NobaenTs yoTpoiicTeo 3aKpeITh

Pucynok 60 — /lo6GaBneHne B koHpUTypanuio KoHTpouiepa ycTpoiictBo Unbalanced Secondary 101 Driver

JIBoWiHBIM ImEMYKOM 1O Ha3BaHHio ycrpoiictBa Unbalanced Secondary 101 Driver otkpoiite

BKJIa/IKy napameTpoB. [Io ymMoiuaHuio OTKpbIBaeTCs nepBas BHyTpeHHss Bkiaaka Pegakrop IEC 101
Unbalanced Secondary (Pucysok 61).
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Hacrpoiika konTpoiepa B kadecte Slave IEC 60870-5-101

T Unbalanced_Secondary_101_Driver X -
PepakTop IEC101 Unbalanced
Secondary O&uLe napaMeTpel YCTRORCTES
Aatitibie OTN3A04HBIR P EXMM ]
" " 1 :
THETTE OBwwih agpec ycrpoicTea
nKHa NonA "NpHYMHE nepeaaqn” 1 ~
Unbalanced Secondary IEC 101 A o P | |
Kondurypaums OnuHa nonA "oSwwi agpec” | 1 v|
Unbalanced Secondary IEC 101 . .
M3K-0bLekToB OnwHa nona "agpec | 2 v|
CocToakKe Agpec ceazu 1 :
MepHog WHKNMHECKOH OTCHINKM, CeK 25 5
WMrdoprauma
TaimayT T0, Mc 2000 =
Moeeaexke B pexuMe "CTon” HeT akTHEHOCTH -
WriopupoBaTh KoMaKay time sync 0 =
CYMTaTh, 4TO BP&MA B KoMaKae time sync sagako & UTC 0 5
Mc, koTopble Haao AoSaBMATL, YUUTHIBEA IAASPMKY KoMakael TIME_SYNC 0 =
He wcnomezoeate I0-Mapping (pekoMerayeTca)
MeTkH BpeMetH B dopMaTe UTC
HpermishukaTop Tena ane 64 Suthoro double + BaiT KavecTea 129 =
Wpermisdukatop THNa anA 64 Suthoro double + GaifT kasecTea + 56 SvTHoid time (130 =
Maermidmkatop THNa and 64 GuTHoro wint + GaifT kavecTea 131 =
MaeHTidrkaTop THRE AnA 64 BuTHoro uint + 63T KawecTea + 56 GMTHLIA time 132 =
MuH. METEpBan Mexay POU, Mc 0 =

Pucynok 61 — Pegakrop ycrpoiicta IEC101 Unbalanced Secondary
Hacrpoiika 00mux napamerpos ycrpoiicrea Unbalanced Secondary 101 Driver

B penakrope ycrpoiictBa (Pucynok 61) B 61oke O01mue mapamMerpbl YCTPOHCTBA JOCTYITHBI JUIS

HACTPOWKM apaMeTphl, peiCcTaBlIeHHbIe B TabnuLe 27.

Tabnumna 27 — OO01IKe mapaMeTpbl YyCTPOUCTRA

IMapamerp Onucanue 3HaveHue MO
YMOJTYAHUIO

ITpu ycranoBke akka M B mosie, Bce aeranu oOMeHa 1o
IEC-101 OyayT 3amucanbl B )KypHas padOThl KOHTPOJLIEPA, a
HMMEHHO Tepe/IaBaeMbIe M MPUHUMAEMBIC MTAKETHI,
KOMMCHTApHUH K BOSHUKAIOIINUM OIIHnOKaM H T.II.

OTag04HbIi pexnM

Conepxur oommii anpec (COMMON ADDRESS, ASDU 1
Oo6muii agpec ADDRESS) yctpoiicTBa, Bce TaHHBIE 1 KOMAH]IBI HIMEIOT
ycTpoiicTBa OOIIIYIO YacTh, pAaBHYIO 3HAYSHHUIO ITOTO MapameTpa (CM.

cnenudukanmto I[EC-101)

COJIepKUT JTMHY TIOJIS KIIPHYMHA MTepeIavany 1
(COT, Cause Of Transmission). JlormycTuMble 3HaYCHHS
napametpa: 1 umm 2

Jlnuna moss
«MPUYMHA Tepeaadm
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Hacrpoiika konTpoiepa B kadecte Slave IEC 60870-5-101

aapec», Jlnuna nosas
«aapec»

OJMHAKOBBI AJIs1 apbl master-slave. JlomycTuMble 3HaUEHUS
napamerpa «oouuii aapecy: 1 uiu 2. JlomycTumble 3HaYSHUS
napaMmerpa «aapec»: 2 wiu 3

ITapametp Omnucanue 3HaveHue Mo
YMOJIYAHHUIO
Xapakrepuctuku PDU (Protocol Data Unit — mpoTokonsHast «o0mmi
JiuHa moJist «o0mmMid | equHuIa, maker), nepenaBaeMbix o IEC-101, momkHBI ObITH anpeo» - 1,

«aapec» - 2

Anpec cBsizu (Link
Address)

YHUKaIbHBIN aapecC jid npoueayp oOMeHa JaHHBbIMHA
KaHaJIbHOTO YPOBH:

IMepuon unkiauYecKoi
OTCHLJIKH, CEK

[Tpu onucanuu snemenTa fauHbX IEC-101 MOXHO BKIIOYUTH
€ro B IIMKJIMYECKYI0 PacChUIKY (YCTaHOBKA (haKKa B MOJIe
YuyacTByeT B HUKJIH4YECKOH pacchlike). J[1s Bcex Takmx
SJIEMEHTOB UX 3HAYCHUS JaXKe MPU OTCYTCTBUHU U3MEHEHUN
OyIyT OTCBIIATHCS C YKa3aHHBIM 37IeCh IEPHOIOM (B
CEeKyHJIaxX)

25

Taiimayt T0, mc

WnTepBan BpeMenu B MuuincekyHaax. Onpenenser
MaKCHUMaJIbHYIO 3aJIepXKKy OTBeTa Ha 3anpoc. Ecnu 3agepxka
MIPEBBILIACT AaHHBIN HHTEPBAJI, TO COCAUHEHHE CUUTACTCS
MOTEPSHHBIM

2000

IloBenenue
B pesxkume «Crom»*

Omnpenensger noBeeHNe KOMIIOHEHTA ITPH OCTAHOBKE
IPOrpaMMBl.

Hem axmuenocmu - o3Ha4aet, uto ycTporictBo Unbalanced
Secondary 101 Driver npekpainaeT Bce COeTUHEHUS U HE
BOCIIPUHUMACT HOBBIC,

Hopmanvhas paboma - o3HadaeT npoaobKeHue padoThl B
O0OBIYHOM pEKUME

Het akTuBHOCTH

Ecnu 3nayenne He paBHO 0, TO MpH MOTyYEHUH KOMAH/IbI 0
HUrnopupoBarsb cuaxponuzanuu BpemeHu (C_CS NA 1), cuHxpoHHU3auuu
KOMaHAy time sync BpeMeHH He npoucxoauT. Eciu aToT mapamerp pasen 0, To
KOMaH/Ia CHHXPOHH3ALIMU BPEMEHH BBITTOJIHAETCS
Ecnu B 3TOM noie 3anaHo 3HaueHue 1, To, npu 0
CuuTaTth, 4TO BpeMs
. CHHXPOHHU3ALIMU BPEMEHH, BPEMS B COCTaBe KOMaH/ bl OyneT
B KOMaH[e time sync
3anano B UTC nHTepnpernposano, kak UTC. Ecnu 3agano 3navenue 0, To,
3TO BpeMsi OyJeT HHTEPIIPETUPOBAHO, KaK JIOKAIBHOE BpeMsi
Mec, KoppekTrnpoBka KOMaHAbl CHHXPOHHU3AIH BPEMEHH 0
KOTOpbIe HAJ10
J00aBJSITh,
YUUTBHIBAS 32JE€PKKY
KOMAaHJbI
TIME_SYNC

He ucnoan3oBathb
10-Mapping
(pexoMeHayeTCs)

®naxok M, ycTaHOBIEHHBII B TI0JIe, 03HAYAET, YTO
YTEHUE/3AMKCH MPUBSI3AHHBIX IEPEMEHHBIX TIPOUCXOUT I10
anpecy (mpsimoit moctym Kk mamsatu [1JIK), 6e3 ucmonb3oBanms
Mexanusma 1/O Mapping (cooTHeceHHe BXOI0B/BBIXOI0B)
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Hacrpoiika konTpoiepa B kadecte Slave IEC 60870-5-101

ITapametp Omnucanue 3HaveHue Mo
YMOJIYAHHUIO

®naxok M, ycTaHOBIIEHHBII B T0JIE, 03HAYAET, YTO 3HAYECHHE
MeTKd BpemeHu cooTBeTcTByeT UTC, mHage - TOKaIbHOTO
BpPEMEHHI

MeTkH BpeMeHHU
B ¢opmate UTC

HUnentuduxarop Tuna | 3amanue ID mms nons3oBarensckoro Tna LREAL(double), 129
s 64 6utHoro double | 6e3 MeTkH BpeMeHH
+ 0aliT kauecTBa

HUnentuduxarop Tuna | 3amanue ID s noms3oBarensckoro tuna LREAL(double), ¢ 130
4151 64 outHoro double | MeTkOl BpeMeHU
+ 0aliT kauecTBa
+ 56 6uTHBII time

Unenruduxarop tuna | 3axanue ID s nons3osatensckoro tuna ULINT(uint), 6e3 131
nJs 64 6uTHOrO Uint | METKH BPEMEHHU
+ 0aiiT KayecTBa

Hnentudurarop Tuna | 3aganue ID miis nonb3oBarensckoro tima ULINT(uint), ¢ 132
AJis1 64 OuTHOrO Uint | METKOW BpEMEHU
+ DaiiT KauecTBa

+ 56 ouTHBII time

Onpenenser MUHUMAaIbHBIN HHTEpBal BpeMeHu Mexay PDU, B 0
cirydae, Koraa ucronsizyercs RS-485 (pekomenmyemoe
3HaveHue st RS-485:5...20)

MuH. uHTEpBaJI
mexay PDU, mc

IIpumeuyanune -*- mperycCMOTpeHa BO3MOXKHOCTh CAMOCTOSITETIHHO aKTHBHUPOBATh «IOBEACHHE B pexxume «CTom» B
nporpaMMHOM koje. Jlns aktuBauuu pexuma TpeOyercs B mporpaMme npucBouth 3Hadenue TRUE  cBoiicTBy
ActivateStopBehavior Heo6xoaquMoro ycTpoicTsa:

«IEC101USSlave_device name».ActivateStopBehavior := TRUE;

Iocue atoro slave-ycrpoiictBo nepeiiner B CTon-pexum paboTs

NHOOPMALIMA

Jlnst 0630pa Beex mapameTpoB MOKHO TiepeiiTu Ha Biiaaky Unbalanced Secondary IEC
101 Kondurypanus, eciv BKIIaJKa OTCYTCTBYET, TO HEOOXOIUMO TIEPEUTH B MEHIO
HNucTpyMeHTHI= ONIUM = HAWTH TyHKT @ PenaxkTop ycTpoiicTB 1 yCTaHOBUTH (IIaXKOK
Harnpotus 1o Iloka3piBaTh 001IHEe OKHA KOH(PUIypalul yCTPOCTB

Bce nocnenyromue HacTpoiiku oonacre qanabix Slave 101 v mprieMbl pabOThl ¢ HUMH HUIEHTHYHBI
TeM, 4YTO omucaHel B pazaene Hacrpoiika kontpoJiepa B kadecrBe Slave 104, nauymnas c

noapaszaena Co3/laHue crrcka dJIeMEHTOB JaHHbIX, MepenaBaeMbix o IEC-104.
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Hacrpoiika konTpouiepa B kauectse Slave IEC 60870-5-101 (OS)

Hacrpoiika konTpoJuiepa B kadectBa Slave 101 OS

Job6aBsenue ycrpoiicra /[paiisep Unbalanced Secondary 101 OS

Jlob6aBbTe ycrpoiictBo [paiiBep Unbalanced Secondary 101 OS k mocienoBaTelbHOMY THOPTY
Regul Serial Port unu Extended Regul Serial Port (Regul > MOK 60870 - Serial 60870-101 Slave

= /paiisep Unbalanced Secondary 101 OS). BeiOpaHHOE yCTPOHCTBO MOSBUTCS B IPOCKTE B JIEpPEBE

ycrpoiicTs (Pucynok 62).

fii. Nobasure yorpoiicreo

Wmn: I_Unhalanced_sacnndary_1Dl_OS

DefcTene
’7(: Oofaeuts yorpoiicreo  { Beraewms yorpoiicreo  { Dogeniowwrs yorpoficres ¢ DBHOBHTE yCTpofcTen

¥ Tpynniposats no kateropuam [ OtoSpamats sce sepoim (ans skeneptos) [ Mokasats ycrapeswme sepoin

IC’::\E NS NONHOTEKCTOB0MD NOMCKE MocTaBlmk I(AII vendorsz j
Wna | MocTaswmk. Bepona Cnncanne:
= ¥ Requl
+- 7 Modbus
=1 m3K 60870
+ - 7 serial 60870-101 Master
= TP serial 60870-101 Slave
)'T‘ Unbalanced Secondary 101 Driver “Prosoft-Systems” Ltd. 1.7.1.2 Unbalanced Second
T“ ‘ﬂpaﬁseu Unbalanced Secondary 101 05 ‘ "Prosoft-Systems” Ltd, 1.7.1.0 Yorpoiicreo [EC-10
4 | n|

=2 wse_var_fest -

=437 Device_1 (REGUL R500 71)
= ?l:l Plc Logic
=43 Application
=
|: MeHewep BubnuoTer
18 PLC_PRG (PRG)
E2 g— Kondmrypawmna sagay
=7 1:Requl Serial Port (Requl Serial Port)

’F‘ |Unbalancedjamndarv?lolfos {Lpaieep Unbalanced Secondary 101 0O5)

T Wmm: [paiisep Unbalanced Secondary 10105 a
rosoft-Systems” Ltd.
pynne: Serial 60870-101 Slave
Beponn: 1.7, 1.0
Homep mogenm: -
Onucanme: Ycrpoiictso IEC-101 Slave (Unbalanced Secondary). [ipaiisep cepeepa IEC-
101 Ha yposHe OC.

=

HobaeuTs BeibpaHHoe YCTPOHCTEO KaK NOCNEQHErO NOTOMKA
Regul_Serial_Port

8 (Moo BbiSpaTh Apyrol TAPreT-y3en, NoKa OKHO OTKPLITO.)

HobaenTs ycTpoicreo

33KphiTh |

Pucynok 62- JlobaBieHue B KOHGUTYpaIHiO KOHTpoJuiepa ycrpoiicTBo Jpaiisep Unbalanced Secondary 101 OS

JIBOMHBIM IIENYKOM MO Ha3BaHuIO ycrpoictBa /lpaiiBep Unbalanced Secondary 101 OS

OTKpOfITG BKJIAZIKY IMapaMETpPOB. Ilo YMOJTYAaHUIO OTKPBIBACTCS IICPBAst BHYTPCHHAS BKIIAIKa PeuaKTop

IEC 101 Unbalanced Secondary (Pucymok 63).
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Hacrpoiika konTpouiepa B kauectse Slave IEC 60870-5-101 (OS)

T Unbalanced_Secendary_101_05 x]
PepakTop IEC101 Unbalanced
Secondary O6LWLKWe NapaMeTpel yCTpoRCTES
Aakhnie OTRaaoYHbIR pesimM r
TETE Ofwwit aapec yorpolicTea I 1 :I
muHa Nons "npKurHa nepeagaqu” 1 -
Unbalanced Secondary 101 Driver A P P I J
05 Kondurypauya Onusa nona "obwwi agpec” I 1 j
Unbalanced Secondary 101 Driver . .
05 M3K-ofbekTos Anwnra nonA "agpec obbekTa uidopMalmK IZ j
CoCToRKHE Anpec ceAzk I 1 ::I
[nuHa aapeca ceAsK |1 ::I
Whdopmauma
WHTEpBaN NEpHOAMYECKOH OTNRABKK, CEK |3E| ::I
__-_""---_______ TO-TakM-ayT OTEETE HA SANPOL, MC IZI:IEID ::I
MNoeeaskve apaieepa & pexume "CTon” IHET KTHBHOCTH j
WrHopHpPOBaTE KOMaHOY CHHXDOHMZALUMK BQEMEHM r
CMHXP OHKMZaUMA BpeMerH B dopMaTe UTC r
CETERan 3a0Ep*Ka KOMAHAL CMEND OHMSALMK BOEMEHK (MC) ID :I
Wononbsoeate doprat UTC Npu aBTONPUOB0 EHKMKA METOK BPEMEHK v
MaermidrkaTop THNa gna LREAL (+ onucaTent Ka4ecTead) |129 ::I
Waermudmkarop Tuna g LREAL (+ onucatens kasectea + CPS6Time2a) |13E| ::I
WoerTrdekatop Tena ana ULINT (+ onucatent kavecrea) |131 ::I
MaerTidrkaTop THna anA ULINT (+ onucatens kavecTea + CPS6Time2a) |132 ﬁ
MuH. wHTepean mexay POU, Mc ID ﬁ

Pucynok 63 - Pemakrop ycrpotictea IEC101 Unbalanced Secondary
HacTtpoiika o0mmx napamerpoB ycrpoiictBa JIpaiiBep Unbalanced Secondary 101 OS

B penakrope ycrpotictBa (Pucynok 63) B O1oke OOmme mapaMeTpbl YCTPOWCTBA TOCTYITHBI JIJIS

HACTPOWKH TTapaMeTphl, IPEICTaBICHHBIC B Ta0mIe 28.

Tabnmma 28 — O0mue mapaMeTpsl yCTpOHWCTBa

ajpec»

Address). [IormycTumble 3Ha4eHus napameTpa: 1 uimu 2.

ITapamertp Omnucanue 3HaveHue no
YMOJTYAHUIO
ITpu ycranoBke ¢uaxka M B 3ToM mosie B sKypHaI paboThI
OTiaK0YHbIii peskuM | KOHTpoJuiepa OyIyT BBIBOIUTHCA COOOIIEH!Us 00 ommoKax,
MIpeIyNpexXIeHUSIX U KII0UEeBbIX MOMEHTaX padoThI JipaiiBepa.
Conepsxut oouwmii agpec (COMMON ADDRESS, ASDU 1
Oo6muii agpec ADDRESS) yctpoiicTBa, Bce TaHHBIE 1 KOMAH]IBI HIMEIOT
ycTpoiicTBa OOIIYI0 YacTh, PaBHYIO 3HAYEHHUIO 3TOTO MapameTpa (CM.
cnenudukanmto I[EC-101)
CollepHT AJMHY MOJISl «IPUYMHA TIEpeaadin 1
Jlnuna moss AP Futy TP peit
(COT, Cause Of Transmission). JlomycTumple 3HaUE€HUS
«MPUYNHA TepeTadm» i
mapamerpa: 1 wumm 2
Jauna moas «oommii | Copepxxut amuHy nodist «obmmii agpecy» (CA, Common 1
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Hacrpoiika konTpouiepa B kauectse Slave IEC 60870-5-101 (OS)

ITapametp Omnucanue 3HaveHue Mo
YMOJIYAHHUIO
Juna nojis «agpec | Comepxut AnuHY moiis «anpec oobekta nadpopmanun» (I0A, 2
00beKTa Information Object Address). JlomycTuMble 3HaUEHUS
uHopMannm» napamerpa: 2 wim 3
YHUKaNbHBIN agpec s Iporeryp oOMeHa JaHHBIMHU 1
Ajpec cBsi3U
KaHAJIBHOT'O YPOBHS
JlnrHa mMoJIsl yHHKAIIBHOTO anpeca, pasmep: ot 1 1o 65535 (1 1
JumHa agpeca cBsa3u o
w2 OaiiTa)
[Ipu ommmcannm snemenTa mauHbIX IEC-101 MOXHO BKIIOUUTH 30
HurtepBan €ro B NEPUOJMUYECKYIO PACCBUIKY (yCTaHOBKa ()JIaKKa B TI0JIE
nepuoANYecKon YuyacTByeT B IMKJIHYECKOH paccblike). st Bcex Takux
OTIPaBKH, CeK 3JIEMEHTOB HUX 3HAUEHUs, Jake MPU OTCYTCTBUU U3MEHEHHUI,
OyZAyT OTCBIIATHCS C yKa3aHHBIM 371€Ch IEPHOAOM
WurtepBan BpeMeHH B MWITMCEKyH1aX. Onpenenser 2000

TO0-TaiimayT oTBeTa HA
3anpoc, Mc

MaKCHUMaJIbHYIO 3aJIepXKKy OTBeTa Ha 3anpoc. Ecnu 3agepxka
MIpeBBIIIAET JAHHBIM HHTEPBaJ, TO COEIUHEHNE CUUTAETCS
MOTEPSHHBIM

IToBenenue npaiiBepa
B pesxkume «Crom»*

Onpenensger noBeJeHNe KOMIIOHEHTA ITPH OCTAHOBKE
[IpOrpaMMBl.

Hem axmuenocmu - 03Ha4aeT, 4To ycTporctBo JpaiiBep
Unbalanced Secondary 101 mpekparaer 0OMeH ¥ 3aKpbIBaeT
[IOCJIEI0BATENbHBIIN MOPT.

Hopmanvhas paboma - 03HavaeT nponobKeHHe padoThl B
OOBIYHOM PEXHUME.

Het akTuBHOCTH

HUrnopupoBats Ilpu ycranoBke duakka M B 3Tom mose Gyzer 3amnperiena 0
KOMAaHAY o0paboTka komanas! cuxpoHuzanuy Bpemern (C_CS NA 1)
CHHXPOHM3AIUH
BpeMeHHU
Crnxponmsaums Ecnu Gynet ycranosinen duaxok M B srom moste, To, npu 0
BpeMenH B dhopmaTte CHUHXPOHHU3AIIUM BpEMEHHAass METKa B COCTaBe KOMaHbl Oy/eT
uUTC uHTepnperuposana, kak UTC. Ecnu dnaxok cHAT, TO, 3TO
Bpems OyzeT HHTEPIPEeTUPOBAHO, KaK JOKaJIbHOE BpeMs
CerteBas 3aep:KKa KoppexTtrnpoBka KoMaH/Ibl CHHXPOHHU3ALUH BPEMEHH — 0
KOMaH/IbI no0aBisieTcs K BpEMEHHOM MeTKe KOMaH Ibl
CHHXPOHM3AIUH
BpeMeHH (Mc)

Hcnonb3oBaTh ®axxok M, ycraHOBIIEHHBIH B 10J1€, 03HAYAET, YTO 3HAUCHHUE 0
¢opmar UTC npn METKH BPEMEHH NPH OTIIPaBKE BPEMEHHBIX THIIOB JAHHBIX
aBTONPHCBOCHUU Oyner BoicTaBieHo B popmare UTC, nnaue - TOKanbHOTO

METOK BpeMeHH BpEMEHH

Unentuduxarop tuna | 3aganue ID ng nons3oBatensckoro Thna LREAL(double), 129

aast LREAL
(+onmucartejb
KAa4yecTBa)

0e3 METKH BpEMEHH
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Hacrpoiika konTpouiepa B kauectse Slave IEC 60870-5-101 (OS)

ITapametp Omnucanue 3HaveHue Mo
YMOTYAHHIO
Hpentudpuxarop tuna | 3axanue ID ms noas3oBarensckoro trna LREAL(double), ¢ 130
aasi LREAL METKOW BpEMEHHU

(+omucartesib KayecTBa
+CP56Time2a)

HUnentuduxarop Tuna | 3amanue ID mms nons3oBarensckoro Tuma ULINT (uint64), 6e3 131
ajs ULINT METKH BPEMEHU
(+omucartejib
Ka4ecTBa)
Hpentuduxarop tuna | 3axaunue ID s nons3osarensckoro tuna ULINT(uint64), ¢ 132
aasa ULINT METKOW BpEMEHHU

(+omucartejib KayecTBa
+CP56Time2a)

Onpenenser MUHUMaIbHBIN HHTEpBaN BpeMeHu Mexay PDU, B 0
ciy4ae, Korja ucnoibiyercs: RS-485 (pexkomenmyemoe
3HaveHne i RS-485:5...20)

MuH. uHTepBaI
mexkay PDU, mc

Ipumeyanmne -*- mperycMOTpeHa BO3MOKHOCTh CAMOCTOSITEIBHO aKTHBUPOBATh «IOBeAeHHE B pexxume «Ctom» B
nporpaMMHOM koje. Jlns aktuBauuu pexuma TpeOyercs B mporpaMme npucBouth 3Hadenue TRUE  cBoiicTBy
ActivateStopBehavior Heo6xoauMoro ycTpoicTBa:

«IEC101USSlave device name».ActivateStopBehavior := TRUE;

ITocne atoro slave-yctpoiictBo mepeiinet B CTom-pexuM paboTsl

NHOOPMALIUA

Jlns 0630pa Becex mapamMeTpoB MOKHO Tepeiitn Ha Bkiaaky Unbalanced Secondary 101
Jpaiiep OS Kondurypauus, eci BKIIagKa OTCYTCTBYET, TO HEOOXOIUMO ITEPEUTH B
MeHio MHCTpyMeHThI= ONuMu = HaWTH ITyHKT @ PenaxkrTop ycTpOMCTB 1 YCTaHOBUTH
(hnaxxok Hanpotus noiis [loka3bIBaTh 001IME OKHA KOH(UTypauuu ycTPoOicTB

KypnanupoBanue padoTsI ApaiiBepa

Jlis mpocMoTpa KypHajla paboThl JpaiiBepa NepedauTe Ha OCHOBHYIO CTpPaHMIly MapamMeTpoB
YCTpOMCTBa BO BKJIAAKY ZKypHaJI, KyJa MOTYT BBIBOJIUTHCS CIIEAyIOIINE cooOIIeHus apaiBepa Slave
101 OS:

— WHHIWAIU3aINs, 3aIyCK U OCTaHOBKA paboThI apaiiBepa (PucyHok 64);
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Hacrpoiika konTpouiepa B kauectse Slave IEC 60870-5-101 (OS)

/7 IEC_101 05 X

VCTaHOBKM COEMHERIS Components ~ | F [t4]@a]Eo]® 71[@ 0 | stdoger - Ouctme 2 &
HECTROCTE | BpeMEHHaA OTHMETKE | OnUcaHKe | KoMNoHEHT

Mpunosesna

PBEDBHOE KONWpOBaHKE 1
BEOCCTAHOBAEHHE

Daiink

WypHan

Yerakoskm MUK

09.08.2022 11:59:53.662
09,08.2022 11:59:58.062
09.08.2022 11:59:58.650
09.08.2022 11:59:58.638
09.08.2022 11:59:54.461
09.08.2022 11:59:54.461
09.08.2022 11:59:54.461
09.08.2022 11:59:54.435
09,08.2022 11:59:40,253
09.08.2022 11:59:40.253

Slave101[s101_1]: serial '#10" is dosed
Slave101[s101_1]: stopped

Slave101[s101_1]: STOP mode is ON, STOPBEHAVIOUR. = MO_ACTIVITY

5101 1: BusCyde : APP is STOPED
Slave101[s101_1]: started

Slave101[s101_1]: serial '#10 9500 8M1'is created and opened OK

Slave101[s101_1]: STOP mode is OFF
5101 _1: BusCydle : AFP is STARTED

Slave101[s101_1]: stopped (STOP mode is ON, STOPBEHAVIOUR. = NO_ACTIVITY)

Slave101[s101_1]: '14' commands

PsIECH0870UsSlave101_0S
PsIECB0870UsSlave101_05
PsIEC&0870UsSlave101_05
PsIEC&0870UsSlave101_05
PsIEC&0870UsSlave101_05
PsIEC60870UsSlave101_0S
PsIEC60870UsSlave101_0S
PsIECH0870UsSlave101_0S
PsIECB0870UsSlave101_05
PsIEC&0870UsSlave101_05

ceoeeReeeR@

OBonouka MK 09.08.2022 11:59:40.241

Slave101[s101_1]: '22' data params, cydic '0', interrogation '21'
Pucynox 64 - TpaccupoBka cOOBITHIA ApaiiBepa B )KypHaJe YCTPOUCTBA

PsIEC&0870UsSlave101_05

— MOJyYeHHe KOMaH/bl CHHXPOHHU3AIMU BpeMeHu oT Mactepa (PucyHok 65).

T IEC_101 05 x|

YETEHOBKH COBAMHEHHA Companents ~ | & | s IO 2 I 3] IQ 256 ||j) a1 | stdLogger - CJuTcTime |2 &
HEC,,, | BpeMEHHas 0THETES | CINHCAHHE | KoMnoHEHT

TpHNCKEHHA 26,10.2022 15:23:04. 183

26,10.2022 15:25:04. 183
26,10.2022 15:25:03,995
26.10.2022 15:23:03.995  Slavel01[s101]: serial ‘#10 9600 8M1' is created and opened OF
26.10.2022 15:23:03,995  Master101[m101]: started

Slave101[5101]: time sync: new kime is set OK, local now is '2022-10-26 15:23:04, 174000'
Slavel01[5101]: time sync: 2022-10-26 15:23:04, 174{Local) format received
Slavel01[s101]: started

PsIECA0570USSlave101_05
PsIECA0570UsSlave101_05
PsIECA0570UsSlave101_05
PsIECAOE70UsSlavel01_05
PsIECE0570UpMasterl0l O3

PesepEHOE KONHPOEAHHE H
BOCCT 3HOENEHHE

eeeeR

Dk

Pucynok 65 - TpaccupoBka coObITHI IpaiiBepa B KypHaje yCTPOHUCTBa

JlononHuTe pHY0 HH(OPMAIHIO 0 paboTe apaifBepa MOXKHO MOJIYYHTh, IIPOCMOTPEB JIOT-(aIbL.
Jast 3arpy3ku (ailiioB, mepeinTe HA CTPAHHUIy MapaMeTpOB YCTPOWCTBa BO BKiIaaky Maiiyibl. B
obmactn McnoJiHeHHWe HaXMHTE KHOIKY (Obnos6ums). B oxne otoOpaszutcsi aepeBo (aiiios,
umeromuxcs Ha Kourposuiepe. [lepeiiaure B manky logs—logger—user (Pucynok 66). Mmena sor-

¢aitnos umerot Bua: «iec60870driver_*.log». Ckonupyiite or-¢aiisl ¢ KOHTPOJUIEPA A1 IPOCMOTpa

Ha [1K (kHOMKOM

-7 IEC_101 05 x

<

, u3 Ucnoanenue B Xocr).

0Bonouka MK

Monks0BaTeny v rpynnel

|| hart_dhub_driver.log

|| liec60870driver.log

|| |iece0a7odriver_20220808_142726.log
|| |iec60870driver_20220808_143534.log
|| liecena7odriver_20220808_144340.log

3,14 KB (3 212 6aifr)

4,59 M5 (4 817 060 6aiiT)
5,00 M5 (5 242 738 6aiir)
5,00 M5 (5 242 775 6aiir)
5,00 M (5 242 752 Gaifr)

YCTaHOBKM CoBmMHERIE Xocr | Pacnonomenie : L I=Tr s Mcnonnenue | Pacronoxenve : | i logs/loggeruser G X e
Mo wmern [ Pasnep Ve Mo vmera_~ [ Pasmep [ Viame «
MprnoxeHn N
=a G\ t .
FeErTioe mramEaE =a D:\ || background.log 2,08 Kb (2 125 Baift) 09.0
BoCCTaHOBAEHME | B\ || cashreporter.log 1,61KE (1648 Baim) 09.0:
. =a Fil = dhubm.log 33,29 Kb (34092 Bairr) 09.0¢
Paiinsi = G\ || espd-defauit.log 46,91KE (48 036 6aiT) 9.0
= H:\ | espd-redundancy.log 3,11KB (3 180 Baiir) 09.0
HKypHan = 2\ || ftp.users.log 6,27 KB (5 425 Baiir) 09.0¢
| gpiod.log 2,15 KB (2 205 Baitr) 09.0i
Yeraroaku TV || ham.log 42,07 KB (43 078 6altr) 09.01

09.0i

08.0i
08.01
08.0¢

5,00 M5 (5 242 753 6aiir)
5,00 M (5 242 740 6aiir)

08.0
08.0;

Mpaea goctyna

.. ||| jecsoa7odriver_20220808_145143.log
_I || |iece0870driver_20220808_145959.log

Pucynox 66 - JomomauTenbHBIE T0T-(halinb
MoskHO 3a/1aTh JE€TAILHOCTh TPACCUPOBKH B (hailiax ¢ momorkio cBoiictBa LoglLevel sk3emmuispa
npaiiBepa B poliiecce paboThl MPUIIOKEHUS:

SlavelOl.LogLevel:= PsIEC60870Bridge.LOG LEVEL PDU MAX;

KoHcTaHThl, BKIIOYANONIME ONPEIEICHHBI YpOBEHb JIOTUPOBAHHUSA, OIHUCAaHbl B OuOIMOTEKE
PSIEC60870Bridge (Pucynox 67). KoHCTaHTBI MOXHO OOBEAMHHUTH C IOMOIIBIO JIBOHYHOTO
omneparopa MJIN (OR). Yposens, coorBerctBytomuit LOG _LEVEL BASE, BkitoueH Bcerja.

Hactpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.7



Hacrpoiika konTpouiepa B kauectse Slave IEC 60870-5-101 (OS)

WmMa Tun HacnegoeaHo o7  Agpec  HadaneH. :[(onmemapnﬁ
LOG_LEVEL_BASE DWORD 16#0 base log level
LOG_LEVEL_PDU_SHORT DWORD 16%1 short PDU trace log level
LOG_LEVEL_PDU_MAX DWORD 16#2 full PDU trace log level
LOG_LEVEL_SPONT_DATA DWORD 16%4 spontaneous data event log level
LOG_LEVEL_SPONT_VALUE DWORD 16#8 spontaneous data values log level
LOG_LEVEL_CMD_DATA DWORD 16#10 command data event log level
LOG_LEVEL_CMD_VALUE DWORD 16#20 command data values log level
LOG_LEVEL_IG_DATA DWORD 16%40 interrogation data event log level
LOG_LEVEL_IG_VALUE DWORD 16#80 interrogation data values log level
LOG_LEVEL_PERIODIC_DATA DWORD 16%100 periodic data event log level
LOG_LEVEL_PERIODIC_VALUE DWORD 16200 periodic data values log level
LOG_LEVEL_READ_DATA DWORD 16#400 read request data event log level
LOG_LEVEL_READ_VALUE DWORD 16800 read request data values log level
LOG_LEVEL_ALL DWORD 16#FFF all log levels

Pucynox 67 - KoHCTaHTHI

Bce mocnenyromnue HacTpoiiku mapamerpoB U komang Slave 101 OS u mpuemsl paboThl ¢ HUMHU
WJEHTUYHBI T€M, 4TO omnucaHbl B paznene Hacrtpoiika koHTposuiepa B kaudectBe Slave 104 OS,

Ha4duHasiA C moApasaciia Co3aHue CImcKa 3JIEMEHTOB JaHHBIX, ITIEPEJaBaCMBbIX 110 IEC-104.

Hacrpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.7



Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-101

Hacrpoiika koHTpoJuiepa B kadectBa Master 101
Jobasienue ycrpoiicra Unbalanced Primary 101 Driver

Jlo6aBeTe ycrpoiicteo Unbalanced Primary 101 Driver x mocnenosarensHomy mopty Regul
Serial Port unu Extended Regul Serial Port (Regul 2 MOK 60870 - Serial 60870-101 Master -2
Unbalanced Primary 101 Driver). Haxxmute kHOTIKY /l00asums ycmpoiicneo Win ABaX bl IICIKHUATE

JIEBOM KHOIIKOM MBIIITH. BeIOpaHHOE yCTPOMCTBO MOSIBUTCS B IIPOCKTE B JIEPEBE YCTPOMUCTB.

Janee k ycrpoiictesy Unbalanced Primary 101 Driver Heo0X0AMMO MOAKIOYHTH OJHO HIIA
HECKOJBKO Slave-yctpoiicts (outer slaves), koropeie OyayT ompalimBaThcsi KOHTpouiepom: Regul =
MOK 60870 - Serial 60870-101 Master - IEC 101 UP Outer Slave (Pucynok 68).

m JoBaeuTe ycTpoiicTen *

Mins: |IEC 101_UP_Outer_Slave |

LeicTene
(®) Jobaeuts ycrpoiicreo () OBHoBHTL yCTpOICTRO Yerpoiictsa - 1 X
|C Al 4 =2 IFCI0L 104 =
TPOKa ANA NONHOTEKCTOBO0r0 NOMCKa <All vendors ~
a JREETIrs =% REGUL_R500_61 (REGUL RS00 61)
Krn MocTaswmk Bepcua Onncanmne: = ?g Plc Logic
=0 Regul =-£} Application
= 7 M3K 60870 [ Menenwep GubnioTex
= Serial 60870-101 Master 4] PLC_PRG (PRG)
T" IEC 101 UP Quter Slave "Prosoft-Systems” Ltd. 1.7.0.0 IEC101 device that is confiy =18 Kondwrypawa sanaq
=k
a o %= RegulBusTask
Regul_Bus.Bus_Task
S
Tpynnipoeats no kareropuan || OTofpaxate Bee Bepon (anA skcnepToe) [ | Mokasats ycrapeswne Bepoin % TASK PLC_PRG
PLC_PRG
S
79 Mum:[EC101UP Outer Slave ® UP101Task
NponssoguTenk: Frosoft-Systems” Lid. Unbalanced_Primary_101_Driver.BusTask
Ipynnbi: Serial 60870-101 Master . . . .
Bey - 1.7.0.0 q. T' 1: Regul_Serial_Port (Regul Serial Port)
Homep mopgen: - - = T' Unbalanced_Primary_101_Driver (Unbalanced Primary 101 Driver)
Onucanmne: IE_C101 device that is configured as a Secondary for a IEC101 b Tl |2 . IEC101_UP_Outer_Slave (IEC101UP Outer Slave)
Unbalanced Primary Master.
+- T Regul_Bus (Requl Bus)
£ >

Jobaentb BoiGpanHoe YCTPONCTBO KaK NOCNEAHEr O NOTOMKA
Unbalanced_Primary_101_Driver

&  (Moxno enBpaTe Apyrof TapreT-y3en, Noka 0KHO OTKPLITO.)

N ofaeuTh yCTp OHCTED 3aKpLITE

Pucynok 68 — Jlobasienue B koHpurypamuio kourposuiepa ycrpoiictso IEC 101 UP Outer Slave

JIBoitHbIM ImedkoM 1o HasBanuio ycrpoictBa IEC 101 UP Outer Slave otkpoiite BKIaaKy
napametpoB. [lo ymomganuio OTKpbIBaeTcs repBas BHyTpeHHss Bkiaaka Pemaxrop IEC 101 Outer
Slave (Pucynok 69).
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Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-101

77 IEC101_UP_Outer_Slave x

Pepaktop IEC 101 Outer Slave OBLwue napameTpsl yCTpoicTea

Aakheie OTNaA0HLIN PEsiM [

Komanm: OSwwi anpec yorpoiicTea 1 =

IEC101 UP Quter Slave M3K- Anaa nos "agpec’ | 2 V|

06nexTOR AnuHa nona “npwykHa Nepegayn’ | 1 v|

CocToanme [Anusa nona "obwwi agpec” | 1 v|

e —— TaiiMayT T0, Mc 2000 =
Appec cedsH 1 =
[nuHa agpeca ceasm 1 =
WMHTEpEAN ONpoCa, CeK 60 3
Moeegexne B pexuMe "CTon” | HeT akTHMEHOCTH V
MaKCHManeHOE BPEMA BABAEHMA NDPTOM, MC 10000 =
He ncnonezoeaTs I10-Mapping (pekomesgyeTea)
MeTku Bpemetn B dopmaTe UTC
WMaexmishikatop Tna ana 64 Sutkoro double + GaifT kavecTea 129 =
WMaermibikaTop THNa ana 64 Suthoro double + 63T kavecTea + 56 GuThb time 130 3
MoerTidrkaTop TvNa anA 64 SwTHoro uint + SalT KayecTea 131 =
Maexmidmkatop Thna and 64 GutHoro uint + GaifT Kavectea + 56 OuThbii time 132 =
MuH. usTepean mexgay PDU, Mc a =
Konwectso noeTopos PDU 3 3

£ >

Pucynoxk 69 — Penakrop yctpoiicrsa IEC 101 Outer Slave
Hacrpoiika o6mux napamerpoB ycrpoiicrsa IEC 101 Outer Slave

B penakrope ycrpoiicta (Pucynok 69) B 6moke O01mue napamMmerpbl YCTPOiicTBAa JOCTYITHBI IS

HACTPOWKH TTapaMeTphl, IPEICTaBICHHbIC B Ta0mie 29.

Tabnmma 29 — O0mue mapaMeTpsl yCTpOUCTBa

ITapamertp Onucanue 3HaveHue no
YMOJTYAHMIO
[pu ycranoBke duakka M B mose, Bce neranu oomena o IEC-
. 101 6 3aIMCaHbI B XXypHaI pabOThl KOHTPOILIEPa, 4 KMECHHO
OTiag04HbIN peRuM YAy YpHaI b P p
repeilaBaeMble U MPUHIMAaeMble MTaKeThl, KOMMEHTApUH K
BO3HHKAOIIUM OITUOKAM U T.II.
Conepsxut oouwmii agpec (COMMON ADDRESS, ASDU 1

ADDRESS) ycTpoiicTBa, Bce TaHHbIE U KOMaH (bl HMEIOT
OOIIYI0 YacTh, PaBHYIO 3HAYEHHUIO 3TOTO MapameTpa (CM.
crierudukanmio IEC-101)

Oo6wmuii agpec
yeTpoiicTBa

«anpec» — 2,
«OOIIui
anpec» — 1

Xapakrepuctuku PDU (Protocol Data Unit — npoTokonsHast
Jl1dHa moJist «aapec», | eIMHUIA, maker), nepenaBaeMbix 1o IEC-101, nomkHbI OBITH
JIiuHAa noJas «o0uid | OAMHAKOBHI T Tapsl master-slave. Jlomyctumele 3HaYEHNS

ajpec» napamerpa «aapec»: 2 wiu 3. JlonycTuMble 3HaYeHUS
napamerpa «oouwmii aapec»: 1 umu 2
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Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-101

g 64 GuTHOrO UINt
+ 0aliT KayecTBa

MCTKHU BpEMCHU

ITapametp Onucanue 3HaveHue no
YMOJTYAHHIO
Jlauna noss Coep>KuT JITUHY TOJIS «IIPUYUHA TISPEIaum)y 1
(COT, Cause Of Transmission). JlomycTiMbIe 3HAYCHHS
«MPUYHHA NepeIavm»
mapamerpa: 1 w2
WHTepBan BpeMeHH B MIWITMCEKyHIaxX. Onpenenser 2000
. MaKCUMAaJIbHYIO 3aJICPXKKY OTBeTa Ha 3anpoc. Eciu 3anepxka
TaiimayT T0, mc Y VL p P
MPEeBbIIIACT AaHHBIN HHTEPBAJI, TO COSJUHEHUE CUUTACTCS
MOTEPSHHBIM
Alpec cBsizH YHUKaIbHBIN aJIpec OJTHOTO U3 MOTYMHEHHBIX BTOPUYHBIX 1
P YCTPOICTB, KOTOPOE OMPAIINBACTCS IEPBUYHBIM
JnuHa mosis yHUKalIbHOTO aapeca, pazmep: oT 1 1o 65535 (1 1
JMHa agpeca cBA3H o
niu 2 Oaiita)
[Tepro OTCHIIKM KOMaH/IBI 001ero onpoca. 3nauenue 0 — 60
HNurepnaJy onpoca, cex
OTCBIJIKa KOMaHIbl O0IIETO OMpOca HE POU3BOAUTCS
OmnpenensieT moBeeHNEe KOMIIOHEHTA IIPH OCTAHOBKE Her
MPOTPAMMBI. AKTHBHOCTHU
Hem axmuernocmu - 03Ha4aeT, 4TOo
IMoBenenue Unbalanced Primary 101 Driver npekpaiaer
B pexnMe «Ctom»* B3aUMOJIEUCTBOBATH C COOTBETCTBYIOIIUM
IEC 101 UP OQuter Slave;
Hopmanvhas paboma - 03HaYaeT NpoaoKEHUE PabOThI B
OOBIYHOM PEKUME
MakcumaiabHoe BpemMsi | MakCHMalTbHBIIM HHTEPBAI BpEeMEHH 0OMEHA TaHHBIMH C OJJHUM 10000
BJIAJIEHUsI MOPTOM, MC | YCTPOHCTBOM, B MIJUTUCEKYH IaX
®naxox M, YCTaHOBJICHHBIN B 110JI€, 03HAYAET, YTO
He ucnoan3oBathb
X YTCHUE/3AMKUCh PUBSI3aHHBIX IEPEMEHHBIX MPOUCXOUT T10
10-Mapping N
anpecy (npsmoii octyn k namsartu [1JIK), 6e3 ucrnons3oBanus
(pexoMeHayeTCs) ’
Mexanusma 1/O Mapping (cooTHeceHHe BXOI0B/BBIXOI0B)
®axok M, ycraHOBIIEHHBIH B [10J1€, 03HAYAET, YTO 3HAUECHHUE
MeTku BpeMeHH
MeTKH Bpemenu cooTBetcTByeT UTC, nHaue - JIOKaIbHOTO
B (popmate UTC
BpEMEHU
Unentudpuxarop Tuna | 3aganue ID mng nons3oBatensckoro thna LREAL(double), 6e3 129
s 64 outHoro double | MeTku BpemeHn
+ 0ailiT KavyecTBa
Hnentuduxarop tuna | 3aganue ID s nonp3oBatensekoro Taa LREAL(double), ¢ 130
nJist 64 6utHoro double | MeTKOl BpeMeHHU
+ D0ailT KayecTBA
+ 56 OuTHBII time
HUnentudpuxarop tuna | 3aganue ID misa nons3oBatensckoro tuna ULINT (uint), 6e3 131
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Hacrpoiika konTposuiepa B kauectse Master IEC 60870-5-101

ITapametp Onucanue 3HaveHue no
YMOJTYAHHIO
HUnentudpuxarop tuna | 3aganue ID mig noap3oBatensckoro Tuna ULINT(uint), ¢ 132

AJ1s1 64 OUTHOIrO Uint | METKOM BpEMEHHU
+ 0aliT kayecTBa
+ 56 OuTHBII time

Onpenenser MUHIMAaIBHBIN HHTEpBAN BpeMenn Mexy PDU, B 0
ciyyae, koraa ucnoibiyercs: RS-485 (pexkomenmyemoe
3HaueHue s RS-485: 5...20)

MuH. MHTEpPBAaJI
mexny PDU, mc

OmnpenensieT KOJIMYECTBO MOBTOPOB OTIIPABKH 3apoca, B 3
Koauuecrso cilydyae, KOTAa OTBET OT BTOPUYHOTO YCTPOUCTBA OTCYTCTBYET
nosropos PDU yiac, p yerp Y yer,
TU00 COAEPKUT OIINOKY
HUHO®OPMAIMA

Jis 0630pa Beex mapamMeTpoB MOskHO mepeiitu Ha Bkiaaaky |[EC101 UP Outer Slave
Koundurypauus, ecimm BKIIaJKa OTCYTCTBYET, TO HEOOXOIUMO TIEPEUTH B MEHIO

HNHcTpyMeHTHI= ONIIMU = HANTH MyHKT @ PenakTop ycTpoiicTB 1 yCTaHOBUTH (DIIAXKOK
HanpoTus noss [loka3piBaTh 0011Me OKHA KOHGUTypPalii YCTPOICTB

Bce mnocnenyromue HacTpoiiku obmacredt nanueix Master 101 u mpuemsl paboThl C HUMHU
WICHTHYHBI TE€M, YTO OMHCaHbI B pazuene Hactpoiika koHTposiepa B kadectBe Master 104,

HauyuHas ¢ mojapasnaena Co3jianue CrucKa JIEeMEHTOB JIaHHBIX, nepeaaBaeMbix 1mo IEC-104.

Jlns monyuenust craryca coemunenus Master IEC 101 (true, eciu coeaMHEHHE YCTaHOBIICHO,

unaue — false) HeoOxoaMMoO mponucarte, HaITpUMep:

IEC1I01 UP Outer Slave
IEC101 UP Outer Slave 1

linked : BOOL;

linked2 : BOOL;

linked := IEC101 UP Outer Slave.Linked();
linked2 := IEC101 UP Outer Slave 1.Linked();
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Hacrpoiika korTpoiepa B kauectse Master IEC 60870-5-101 (OS)

Hacrpoiika konTpoJiepa B kadectBa Master 101 OS
[obaBaenue ycrpoiicrsa JIpaiisep Unbalanced Primary Master 101 OS

Jlob6aBbTe ycrpoiictBo [ApaiiBep Unbalanced Primary Master 101 OS x mocienoBatenbHOMY
nopty Regul Serial Port unu Extended Regul Serial Port (Regul > MOK 60870 - Serial 60870-
101 Master > [Jlpausep Unbalanced Primary Master 101 OS). Haxwmure xHouky /lo6asums

ycmpoiicmeo VU JBAX]bl MIEIKHUTE JEBOW KHOMKOW MbIM. BriOpaHHOE YCTpOICTBO MOSIBUTCS B

MIPOEKTE B JIEPEBE YCTPOMCTB.

Hanee k ycrpoiictBy JpaiiBep Unbalanced Primary Master 101 OS Heo0X0auMO TOAKITIOYUTH
OJTHO WJIM HECKOJIbKO slave-ycTpoiicTB (outer slaves), KOTopble OyayT ONMpammBaTbCs KOHTPOIIIEPOM:
Regul > MOK 60870 - Serial 60870-101 Master = /Ipatieep OuterSlave 101 (Pucynok 70).

x

Vima: IMasberJU 1

",qeﬁtmne

&+ fo6asuts yorpolicreo ¢ Brraewts yorpolicreo €0 OogwniowTs yorpoficteo ¢ O6HOBWT yoTpolicTao ‘

IC'J:x‘e‘ MR NONHOTEKCTOBO0M0 MOMCKE MoCTABWME |<AII vendors > ﬂ
Wma MocTasumK. ‘ Bepoug | OnucaHme:
= T“Ragul
= 71 m3K 60870

= 7 serial 60870-101 Master
’I"‘ Dpaiteep Outerslave 101 "Prozoft-Systems” Ltd, L7.1.0 Yerpoiicteo IEC-101C

= use var test
4 | | = “"‘I‘_‘ Device_1 (REGUL R500 71)
= EEIJ Plc Logic
=1} Application

@ G
¢ 5 Meremkep BufmoTex
18 PLC_PRG (PRG)
A KoHthurypaLya sanaqy
fr.| Wms: [paiisep OuterSlave 101 E = T‘ 1: Regul_Serial_Port (Regul Serial Port)
NpoussouTens: Prosoft-Systems™ Ltd. = T‘ Unbalanced_Primary_Master_101_05 (fipaitsep Unbalanced Primary Master 101 05)
j < T‘ ‘Masterflul {dpaiisep OuterSlave 101)
S\...E

¥ rpynnupoeats no kateropuam | OToSpamats ece sepoin (ans skeneptoe) | Mokasams ycrapeswwe sepow

Ipynnbi: Serial 60870-101 Master

Bepcna: 1.7.1.0

Homep mopgenm: -

Onmcanne: Yorpoicreo [EC-101 QuterSlave, Jpaisep kinenta [EC-101 Ha LI
uuuuu nr

HoBasnTe BRIGpaHHOE YCTPOHCTBO KaK NOCNEAHEr0 NOTOMKA
Unbalanced_Primary_Master_101_0S

@  (MoxHo enifpaTh Apyrof TapreT-y3en, NOKa OKKG OTKPHITO.)

DobaenTs yCTpoicTED 3aKkpeiTe

Pucynox 70 - JTo6aBiieHue B KOHGUTYpAIHIO KOHTpoJuIepa ycrpoictBo [paiiep OuterSlave 101

JIBOMHBIM IIENYKOM IO Ha3BaHuIO ycrpoiictBa [lpaiiBep Outer Slave 101 oTkpolite BKIaaky
napametpoB. [1o ymon4aHuio oTKpbIBaeTcsi nepBasi BHyTpeHHss Bkiaaka Pexakrop IEC 101 Outer

Slave (Pucynok 71).
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Hacrpoiika korTpoiepa B kauectse Master IEC 60870-5-101 (OS)

-7 Master_101 x

MaermiudukaTop Twna ana LREAL (4 onkcaTens kayecTea + CPSATIme2a) |13IZI

WMaermudmkatop Tuna gna ULINT (+ onkcatens kavecrea) I 131

P IEC 101 Quter sl
FAsKToP urer siave (O6wWwmue napaMeTpel yCTPOACTES
Aattkie OTNaAoYHbIR pexim r
e OBwwi agpec yoTpoicTea I 1 j
nkka nonA "agpec obwekTa wedopHMaumm” 2 -
OuterSlave 101 Driver A P nbop I J
Kordmrypauws Onuea nonA "nprusHa nepeaaqn” I 1 j
OuterSlave 101 Driver M3K- .
oBLEKTOB [Anuka nons "obwwi agpec” I 1 j
TrmTEiE TO-TalM-ayT OTEETA Ha 3aNPOC, MC IZEIEID j
Appec ceAzH I 1 :’
Whdopraumn
AnuHa aapeca ceAzk |1 :’
__-_""---.__ . WkTepean odwero anpoca GI (0-BbIknA), CeK II:I :I
MNoeeaeHue apakeepa & pexume "CTon” I HeT akTMBHOCTH j
MaKCHMEnNbHO & BpEMA BNEAEHWA MOPTOM, MC I 10000 :’
MeTKH BpeMern B dopmate UTC -
MuH. weTepean Mexgy PDU, mc II:I :I
Konwiecteo noeTopoe PDU |3 j
MaermudukaTop TMna ana LREAL (# onucaTent Ka4yecTea) |129 j

Waexmudmkarop Tuna gna ULINT (+ onucatens kavecrea + CPSATime2a) |132

Pucynoxk 71 - Penaktop ycrpoiictsa Jlpaiiep OuterSlave 101
Hacrpoiika 00mux napamerpos ycrpoiictea /Ipaiisep Outer Slave 101

B penakrope ycrpoiicta (Pucynok 71) B 6moke O01mue napamMerpbl YCTPOiicTBAa JOCTYITHBI IS

HACTPOWKM NapaMeTphl, MpejacTaBieHHble B Tabnuue 30.

Tabnuua 30 — O6ume napamMeTpsl yeTpoicTBa

ITapamerp

Onucanmne

3HayeHune no
YMOJTYAHHIO

OTiag04HbIN peRuM

ITpu ycranoBke (iaskka M B 310M 110J1€ B KypHAa paboThl
KOHTpoJIIepa OyAyT BHIBOJAUTHCS COOOIIEHHS 00 OIMOKaX,

NPenyNpexkICHUAX U KIIOUEBBIX MOMEHTax padoThl ApaiiBepa.

Oo6wmuii agpec
ycrpoiicTea

Conepxur oomwmii anpec (COMMON ADDRESS, ASDU
ADDRESS) ycTpoiicTBa, Bce OTIaBacMble JaHHBIE U
BBITOJTHSIEMbBIE KOMaH bl IMEIOT OOIIYIO YacTh, PABHYIO
3HAYEHUI0 3TOro mapamerpa (cM. crenudukarwio IEC-104)

Jdnuna moJas «aapec
00beKTa
HHpOpMATHI

Conepxut auHy moiist «ajupec oobekra uapopmanuny (I0A,
Information Object Address). JlonycTuMble 3HaYCHHUS
napamerpa: 2 uim 3

Jnuna moss
«MPUYMHA Tepeaadm

ColepKuT AJIHHY OIS «IIPUYHHA TTEPETaUI»
(COT, Cause Of Transmission). JlomycTrmplie 3HaUE€HUS
mapamerpa: 1 wmm 2
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Hacrpoiika korTpoiepa B kauectse Master IEC 60870-5-101 (OS)

HNuTepBaj o6mero
onpoca GI (0-BbIKk),
CeK

[lepron oTchUTKM KOMaHABI 001Iero onpoca. 3Hadenue 0 —
OTCBUIKA KOMaH bl OOIIETO OIpOca HE MPOU3BOIUTCS

ITapametp Onucanue 3HaveHue no
YMOJTYAHUIO
Jauna moas «oommii | Coaepxut anmuHy nodist «oomwmit agpec» (CA, Common 1
aapec» Address). [lomyctumelie 3HaueHus mapamerpa: 1 wmm 2
WnTepBan BpeMeHu B MuuIHceKkyHaax. Onpenenser 2000
TO-TaiimayT oTBeTa Ha | MAKCUMAIIBHYIO 3a/ICpP’KKy OTBETa Ha 3anpoc. Eciu 3anepkka
3ampoc, Mc MIPEBBIIIAET JAHHBIH HHTEPBAJ, TO COETUHEHNE CINTACTCS
MOTEPSHHBIM
YHUKaNbHBIN agpec s Iporeryp oOMeHa JaHHBIMU 1
Anpec cBsi3U
KaHaJIBHOTO YPOBHS
JlnrHa mMoJIsl yHHKAIIBHOTO anpeca, pasmep: ot 1 1o 65535 (1 1
JumHa agpeca cBsizu o
niu 2 Oaiita)
0

IHoBenenue apaiisepa
B peskume «Ctom» *

Onpenensger noBefeHNe KOMIIOHEHTA ITPH OCTAHOBKE
MIPOTPAMMBI.

Her aktuBHOCTH (NoO activity) - 03Ha4aeT, 4TO yCTPOHCTBO
Master octanaBiIMBaeT 0OMEH

Hopmanbnast padota(Normal work) - o3Hagaet npoaomkeHue
paboThI B OOBITHOM PEKUME

HeT akTMBHOCTMU

HNnentuduxarop THna
aiasa ULINT
(+omucartejib

Ka4ecTBA)

3aganue ID mig monp3oBatenbekoro Tuma ULINT(uint64), 6e3
METKH BPEMCHH

MaxkcnMaiabHoe BpeMsi | MakcuManbHbIi HHTEpBal BpeMeHH o6MeHa nanHbvu ¢ oqauy | 10000
BJIaJIEHUA IOPTOM, MC | YCTPOICTBOM, B MHJUINCEKYHIaX
Ecnu nonp3oBaTens He 3a/1a1 METKY BPEMEHH Tepe]l OTIIPaBKOM
Merku Bpemenn B KOMaH[bl, TO OHa aBTOMaTHquCKH cl})]o F1’\/114 eTc;II; imaHIE)LIM
¢opmat UTC ’ PMUPY
¢dbopmarom
Ornpeienser MUHUMAIbHBI HHTepBan BpeMenu Mexay PDU, B | O
MuH. MHTEpBaJI
wiesny PDU, mc cirydae, Korja ucnoibiyercs: RS-485 (pexomenmyemoe
y ’ sHaueHue st RS-485: 5...20)
Onpenensger KOINYECTBO MOBTOPOB OTIPABKH 3aIIpoca, B 3
Koauuecrso ) lzlai KOTJla OTBET OT BTO I/ILI}I:OFO CTp oiicTBa cf)Tc T’CTB eT
nosropos PDU yias, p yerp YTCTBYEL,
MO0 COJEPKUT OIIUOKY
Wpentndukatop Tuna | 3aganue ID juis nons3oBarensckoro tuna LREAL(double), 6e3 | 129
aiasi LREAL METKH BPEMEHU
(+onmucartejib
Ka4ecTBA)
HUnentudpuxarop tuna | 3aganue ID nna nons3oBatensckoro Tua LREAL(double), ¢ 130
aiass LREAL METKOW BPEMEHHU
(+omucartejib KayecTBa
+CP56Time2a)
131
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Hacrpoiika korTpoiepa B kauectse Master IEC 60870-5-101 (OS)

ITapametp Onucanue 3HaveHue no
YMOJTYAHHIO
HUnentuduxarop tuna | 3aganue ID nng nons3oBatensekoro Tumna ULINT(uint64), ¢ 132
aasa ULINT METKOW BpEMEHHU

(+omucartesib KayecTBa
+CP56Time2a)

NHOOPMALIUA

Jlist 0630pa Beex mapameTpoB MOXKHO TiepeiiTu Ha BKiaaky OuterSlave 101
Kondurypauusi, eciu BKiaaka OTCYTCTBYET, TO HEOOXOIUMO TIEPEHTH B MEHIO
HNHcTpyMeHTHI= ONIUM = HaTH MYHKT @ PenaxkTop ycTpoiicTB 1 yCTaHOBUTD (I1a)KOK
HanpoTuB oy [loka3pIiBaTh 001111e OKHA KOH(UTYpPallMH YCTPOICTB

KypunanupoBanue padoThl ApaiiBepa

Jlnsa mpocMmoTpa sKypHana palOoThl JpaiiBepa MepeiinTe Ha OCHOBHYIO CTpaHUILy MapamMeTpoB

yCTpolcTBa BO BKJIaAKy ZKypHaJs, Kyla MOTYT BBIBOJUTBHCS CIEAYHOLIUE COOOIICHUS ApaliBepa
OuterSlave 101 OS:

— WHHIHUAIU3AIIMs, 3aI1yCK U OCTaHOBKA paboThl JpaiiBepa (PucyHok 72).
7 IEC_101_05 X

VCTaHOBKM £0EAMHEHMS Companents ~ | & | D3 |0 0 | EO |0 13 |® 0 | StdLogger - OurcTme | & &
mcrmcrb | BpeMeHHasA oTMETKA | OnucaHwe | KoMnoHeHT
Mpunoxetia o 10.08.2022 16:20:51,265  Master101[m_101]: stopped PsIEC&0870UpMaster 101_05
il 10.08.2022 15:20:51.265 Master101[m_101]: STOP mode is ON, STOPEEHAVIOUR = NO_ACTIVITY PsIEC80870UpMaster 101_05
PesepEHOE KOMMPOBAKKE W
S et — o 10.08,2022 16:20:51,240 _ m 101 : BusCycle : APP is STOPED PSIECA0870UpMaster 101_0S
[i] 10.08.2022 15:20:47.4595 Master101[m_101]: started PsIEC80870UpMaster 101_05
Daiine [} 10.08.2022 16:20:47.495  Master101[m_101]: STOP mode is OFF PsIECA0870UpMaster 101_05
i) 10.08.2022 156:20:47.469 m_101: BusCydle : APP is STARTED PsIEC80870UpMaster 101_05
HypHan [:] 10.08.2022 16:20:30.34%  Master101[m_101]: stopped (STOP mode is ON, STOPBEHAVIOUR = NO_ACTIVITY) | PsIECS0870UpMaster101_05
o 10.08,2022 16:20:30.344  Master 101[m_101]: '14' commands PsIECE0870UpMaster 101_0S
Yeranoskw MUK o 10.08,2022 16:20:30.344  Master 101[m_101]: '34 data params PsIECE0370UpMaster 101_0S
i) 10.08.2022 16:20:30.320  Master101[m 101]: serial '#2 9600 8N1' is opened PsIECE0870UpMaster 101_0S

Pucynox 72 - TpaccupoBka COOBITHIA ApaiiBepa B )KypHAJe YCTPOUCTBA

JlonmomHUTERbHYI0 UHPOPMALIUIO O paboTe ApaliBepa MOXKHO MOJTYYUTh, MTPOCMOTPEB JIOT-(hailibl.
Jns 3arpys3ku (ailnoB, mepeiiiuTte Ha CTpaHMIly MapaMeTpoB YCTpoiicTBa Bo Bkiaaky Maiiubl. B
obnactu McnojiHeHHe HaXMHUTE KHOIKY [] (O6no6ums). B oxne otoOpasurcsi aepeBo (aiinos,
umeromuxcs Ha koutpoiutepe. Ilepeitnute B manky logs—logger—user (Pucynok 73) Mmena nor-

daitnos umerot Bua: «iec60870driver_*.log». Ckonupyiite or-¢aiisl ¢ KOHTPOJUIEPA AT IPOCMOTpa

<

Ha [1K (kHomKOM , u3 Ucnosanenue B Xocr).

Hactpoiika IEC 60870-5-101/IEC 60870-5-104 www.reglab.ru DPA-302.2-v2.7



Hacrpoiika korTpoiepa B kauectse Master IEC 60870-5-101 (OS)

99 IEC_101 05 %

YCTaHOBKM COEAMHEHIT

Mprnoxern

Pe3zpBHOE KONHPOEaHHE M
BOCCTaHOBNEHNE

XocT | PaconomeHue

Hcnonnenmne | PAcionomeHne §

| logs/loggerfuser

- |3

<

Mo uMetm

| Pasmep Mzme

Mo umeHin =

| Pastep

| M3me ~

e G\
= D3\
a E:\

Gaiinsl

= P\
a G\

Hypran

Yerasoeku MK

0Bonoska MK

Monks0BaTeny v rpynnel

Mpaea goctyna

=a H:\
=gl

=

|| background.log

|| cashreporter.log

| dhubm.log

|| espd-defaultlog

|| espd-redundancy.log

; ftp.users.log

| gpiod.log

; ham.log

|| hart_dhub_driver.log

; iec60870driver.log

|| liecena7odriver_20220808_142726.log

|| |iec60870driver_20220808_143534.log

|| lieceoa7odriver_20220808_144340.log
iec60870driver _20220808_145145.log
iec60870driver_20220808_145959.log

Pucynox 73 - JlomomauTenbHBIE J0T-(halinbl

2,08 KB (2 125 Baifr)
1,61KE (1 648 Baitr)
33,29 K5 (34 092 6aiit)
45,91KE (48 036 baii)
3,11 KG (3 180 Baiir)
6,27 KB (§ 425 6aiit)
2,15 KB (2 205 Baiir)
42,07 KB (43 078 62iiT)
3,14 KE (3 212 Baiir)
4,59 M5 (4 817 060 6aiim)
5,00 M5 (5 242 738 6aiir)
5,00 M5 (5 242 775 6aiir)
5,00 M5 (5 242 752 6aiir)
5,00 M5 (5 242 753 6aiir)
5,00 M (5 242 740 Gaifr)

09.0
09.0;
09.0
09.0;
09.0¢

09.0i
09.0;
09.0i
09.0
08.0i

08.0i
08.01
08.0¢

MoHO 3a/1aTh JE€TaILHOCTh TPACCUPOBKH B (haiiax ¢ momoribio cBoiictBa Loglevel sk3emiuispa

npaiiBepa B mpoiiecce padboThl IPUITOKEHUS:

MasterlOl.LogLevel:= PsIEC60870Bridge.LOG LEVEL PDU MAX;

KOHCTaHTLI, BKIIIOYAKOIIHEC OHpCILGJ'IGHHBIﬁ YPOBCHBb JIOTUPOBAHUA, OIIHMCAHBI B OuOIHNOoTEKE

PSIEC60870Bridge (Pucynok 74). KoHCTaHTBI MOXXHO OOBEIHHHUTH C TOMOIIBIO JBOUYHOIO

onepatopa MJIU (OR). Yposens, coorBercTByromuiit LOG LEVEL BASE, BkitoueH Bcerja.

lma

LOG_LEVEL_BASE
LOG_LEVEL_PDU_SHORT
LOG_LEVEL_PDU_MAX
LOG_LEVEL_SPONT_DATA
LOG_LEVEL_SPONT_VALUE
LOG_LEVEL_CMD_DATA
LOG_LEVEL_CMD_VALUE
LOG_LEVEL_IG_DATA
LOG_LEVEL_IG_VALUE
LOG_LEVEL_PERIODIC_DATA
LOG_LEVEL_PERIODIC_VALUE
LOG_LEVEL_READ_DATA
LOG_LEVEL_READ_VALUE
LOG_LEVEL_ALL

Tun

DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD
DWORD

Pucynox 74 - KoHCTaHTHI

Hacnenoeado oT  Agpec  HauankH. :[(OMMEHTapMﬁ
16#0 base log level
16#1 short PDU trace log level
16#2 full PDU trace log level
1674 spontaneous data event log level
16#8 spontaneous data values log level
16#10 command data event log level
16#20 command data values log level
16740 interrogation data event log level
16#80 interrogation data values log level
167100 periodic data event log level
16#200 periedic data values log level
162400 read request data event log level
16#800 read request data values log level
16#FFF all log levels

Bce nocnenyromne HacTpoiiku mapameTpoB U koman] Master 101 OS u npuemsl paboTbl ¢ HUMHU

UJCHTUYHBl TEM, 4TO omMucaHbl B pasznene Hacrpoiika koHTposuiepa B kadectBe Master 104 OS,

HaunHas ¢ moapasnena Co3nanne Crmcka JIEMEHTOB JIAHHBIX, TiepeiaBaeMbix 1o [EC-104.
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OkenopT 1 umnopt koHdurypauuu IEC 60870-5

IKCIIOPT U UMITOPT KOH®UT'YPAIIUU IEC 60870-5

,HJ'IH YOpOLCHUA CO3JaHUA CIIMCKa KaHaJlOB W HX IIPUBA3KK K HIEPEMEHHBIM IIPOIrpaMMBbL

PeyCMOTPEHA BO3MOXHOCTh UMITOpTa/3Kcropta koupuryparuu IEC-104/ IEC-101.

Kondurypanmto koHTpoiulepa B KadecTBe Slave, JKCIOPTHPOBaHHYIO B  (aiii, MOXHO
UMIIOPTUPOBATh M MCIIOJIB30BaThb IPU HACTpPOHKE KOHTpoiuiepa B kKadectBe Master. Ilpu stom

Tpe6yeTc;1 CJICAUTDL 34 YHUKAJIbHOCTBIO MMCH CICHCPUPOBAHHBIX IIEPEMCHHBIX. B IIPOTHUBHOM CJIy4ae,

T.C. KOrga UMCHa NEPEMCHHBIX HE YHHUKAJIBHBI, IIPOUCXOJUT CICAYIOLICC:

— TIpH HACTPOMKE KOHTpOJIepa B KadecTBe Slave IOJIb30BaTENbh KCIOPTHPYET CIHUCOK
IEC-104/ IEC-101- nepeMeHHBIX,

— 3aTeM B 3TOM IIPOCKTC IOJIb30BATC]Ib HACTPAMBACT KOHTPOJIJICp B KAa4YCCTBEC Master u

HCIOJIB3YCT CITUCOK IMEPEMECHHBIX JISI UMITIOPTA,

— B PE3YyJbTAaTe MpOUCAYPbl UMIIOPTA paHCE CO3JaHHBIC INIEPEMCHHBLIC C TEMHU K€ MMCHAMU

OyAyT CTEpTHI, M 3aMEHEHBI HOBBIMH, XapaKTEPHBIMH ISl MACTEpa.

BKCIIOPT/I/IMIIOPT CIIMCKA 3JICMCHTOB JJaHHBbIX
B penakrope ycrporicTBa Ha BKIaJake JlaHHbIe CO3JaliTe CIIMCOK YJIEMEHTOB JaHHBIX.

B HmxHel yacti okHa B Onoke Tum ¢aiisia mocraBbTe NepekiroyaTelb Ha 3HAYCHUE ® csv,
Haxmute kHOmKy Ikcnopm. Otkpoercs okHo Save iec 104/101 settings. Onpenenurte mamky, B
KOTOpoil OynmeT xpaHuthes dain konduryparmu IEC-104(101), 3anmaiite eMy uMsi, HOKMUTE KHOIKY
Coxpanums. Unpopmanus Oyzaet coxpaneHna B ¢ain ¢popmara CSV (TEKCTOBBIN GopMar), Tie BCe Mmoist
OTAENA0TC cuMBoJIoM TaOymsauuu (TAB), mepBas cTpoka o00s3aTeNIbHO MpPEJICTaBIsSeT HMMEHa
CTOJIOIIOB, BCE CTONIOLBI 00s13aTeNIbHBL. ECM B OMMCaHuy 3JIeMeHTa JaHHBIX [T Kakoro-iubo croidua

HUYEro He yKa3aHo, TO MoJy4yaeTcs ABa cuMBoia T AB, uaymue noaps.

Mj 22_02-04 04_11.iec104data.csv — BnokHoT — O >
DQaiin [lpaeka ®opmatr Brvg Cnpasxa

Cycle  DeadBand Name Descr Typeld IoAdr  HighBound LowBound Scale
a % IS1 Data_1 164 1 8 a %

a 8,5 I51 Data 2 35 2 8 a 8,1

a % IS51 Data_3 e 3 8 a %

1 % I51 Data 4 1 4 8 a %

Pucynok 75 — Ctpykrypa ¢aitna kondurypauuu 1uist Skcrnopra/ummnopra qannsix Ha npumepe 1[EC-104
B ¢aitie koHuUrypanuu npucyTCTBYIOT CIEAYIOIINE OIS

— Cycle — yuacTByeT 11 B IUKJINYIECKO# pacchuike (3HaueHue 0 — HeT, 1 — 1a);

— DeadBand — mnojoca HEYyBCTBUTEIBHOCTH (€ClM MpPUMEHMMa K JaHHOMY THILY,

3naueHue 0 — He I/ICHOJ'IB3yCTC$I);
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OkenopT 1 umnopt koHdurypauuu IEC 60870-5

— Name - HamMeHOBaHHWE KaHaia (M COOTBETCTBYIOIIEH TIEPEMEHHOW, B PEXKUME

aBTOMATHYECKON TeHEepaLnn);
— Descr — onucanue kanana (HeIOMYCTHM CUMBOJ TaOYJISIIMK B ONIMUCAHHUH, ITYCTOE 3HAUECHUE
JIOTTYCTHUMO);

— Typeld — unentuduxarop tuma coracHo nporokony IEC-60870-5-104(101). Jlas Tumos ¢
METKOH BpPEMEHH MOXHO YKa3aTh AaBTOMATHYECKYI0 TEHEpAIMI0 BPEMEHHBIX METOK,

npuOaBuB K uaeHTudukaropy tumna 128 (80 hex);
— 10Adr — yHukanbHbI# ajpec 3ieMeHTa coracHo npotokony IEC-60870-5-104(101);
— HighBound — BepxHsist rpaHuia ajsi JHana3oHHbIX THIIOB JaHHBIX (0 — HE UCIIONIB3YETCsl);
— LowBound — HuxHsis rpaHuIa st AMAaNa30HHBIX TUITOB AaHHBIX (0 — HE UCIIOIBb3YeTCs);
— Scale — macmta0, s MaciuradbupyeMsix BeaudrH (0 — He HCIOIb3YEeTCs ).

Jlist umrmopta KoHurypauu u3 (aitia B mpoekT BbiOepuTe THI (aiiia, ganee HAXKMHUTE KHOMKY
Hmnopm. Otxpoercst okHo Import iec 104/101 settings. BeiOepute Ha KOMIBIOTEpE HYXHBIH (aii,

Ha)XMUTEC KHOIIKY OprblIHb. Ha Bkmagke Z[aHHbIe MOSIBUTCS HOBBIM CITUCOK DJIEMEHTOB JaHHBIX.

@aiin ¢ omMCaHWEM 3JIEMEHTOB JIAHHBIX HE O00S3aTEIBHO JOJDKEH OBITh CO3/1aH B IPOCKTE M
SKCHOPTHPOBaH. [l0b30BaTElb MOXKET CaMOCTOATENBHO co3farh (aiin dopmara Tab delimited ¢
IIOMOIIBIO DIIEKTPOHHBIX Tabnui, Hampumep, Microsoft Excel. B snekrponnoit Tabivie HEOOX0IUMO
CO3JIaTh | 3aIlOJIHUTH TIOJISI B COOTBETCTBUU CO CTPYKTYpOH (aiina (omrcana Beime). Jlagee coxpaHuTh

Gaiin ¢ pacumpeHueM csv.

14 - p 2
A B C D E F G H I L
1 |Cycle DeadBand MName Descr  Typeld loAdr HighBound LowBound Scale
2 1] 0 151_Data_6 35 1 1] 1] 0
3 0 0,6 151 Data 7 30 2 0 0 0
4 1 0 151_Data_8 1 3 1] 1] 0
] 1 0151 Data 9 164 4 0 0 0

=
Pucynok 76 — Cozmanue B 3JCKTPOHHOM Ta0JwIle criicka epeMeHHBIX Ha mpumepe |EC-104 ms mocneayromero uMmopra
B ITPOCKT
[Tpu skcnopre KoH(UTYyparu MOKeT ObITh BeIOpaH popmar XMl (B 6:10ke Tum ¢aiina mocraBeTe
nepexIIouaTens Ha 3HaueHne ® *M) Maiin Gyxer mpeacTaBIATh cO00M MpaBmIbHEI XML-10KyMeHT,
ero CTpyKTypa JIoTHUecKH OyJeT Takas ke, kKak y ¢aima Tab delimited, ¢ yuerom cneundpuxu xml-

(dbopMaTupOBaHUS.

Wmnopt ¢aiina Trma Xml BEIOTHSIETCSA aHAJIOTHYHO UMIIOPTY (haiina Thrma CSV.
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OkenopT 1 umnopt koHdurypauuu IEC 60870-5

IKCHOPT/UMIIOPT CMUCKA KOMAaH/T

CoxpaHeHue CrucKa KoMaHja B (ailn (Kak ¢ pacmupeHueM CSV, Tak u ¢ pacimperuem Xml),
coznanue QaiyoB KOH(UTypaluu JPYrUMH HWHCTPYMEHTaMH (BHE MPOEKTa), UMIOPT (ailios
BBITTOJIHSACTCS TaK e, KaK U aHAJIOTUYHBIE JIEHCTBUS CO CIIMCKOM 3JIEMEHTOB MaHHbIX. Ha pucynke 77

MOKa3aHa CTPYKTypa ¢aiina KoHUrypamuu J1jisi SKCIopTa/UMIIOpTa KOMaHI.

MakcumanbHOE KOJIMYECTBO KOMaH/I ISl KaXKJ10r0o ycTpoiicTBa coctanisieT 2000 3eMeHTOB.

M_WI 01_03-09_24 51.iec1Mcmd.csv — BaokHoT — O >

DQain [paeka Qopmar Bua Cnpaexa

MirrordAdr SelectPeriod ExecTimeout MName Descr  Typeld IofAdr  HighBound LowBound Scale

% 5] 5 IM1_Cmd_1 45 1 ] 5] 8
11 g 5 IM1_Cmd_2 58 9 8 g 8
%) g 5 IM1_Cmd_3 51 2 8 g 8

Pucynok 77 — Ctpykrypa daiina KoHPHUrypamu s SKCIopTa/uMiopTa koMaux Ha npumepe |IEC-104
B ¢aitie koHpUrypanuu npucyTCTBYIOT CIEAYIOIINE IO
— MirrorAdr — aapec »sjeMeHTa [aHHBIX, B KOTOPBIA OyAeT MOMEIICHO 3HAYEHHE,
nepeaanHoe komanaou (0 — He UCTONIB3yeTCs);

— SelectPeriod — Bpemst 6;10KUpOBKH ISl KOMaH[I ¢ QYHKIIMOHAILHOCTHIO «BrIOOpKa mepen

BoinonHeHuem» (0 — He ucmonb3yercs);
— ExecTimeout — TaiimayT BBINOTHEHHS,

— Name - HamMeHOBaHUE KaHaja (I/I COOTBCTCTBYI-OH_Ieﬁ r[epeMeHHoﬁ, B PCKUMC

aBTOMATUYECKOW reHepalun);

— Descr — onucanue kaHana (HeIOMYCTUM CUMBOJI TaOYJISILIMK B ONMCAHUH, ITyCTOE 3HAUECHUE

JIOTTYCTHMO);

— Typeld — unentudukarop tuna cornacuo nporokony IEC-60870-5-104(101). st THIIOB ¢
METKOW BpPEMEHH MOXXHO yKa3aTh aBTOMATHYECKYI0 TEHEpalHi0 BPEMEHHBIX METOK,

npubaBuB Kk uneHtTuukaropy tuna 128 (80 hex);
— 10Adr — yHukanabHbI# ajpec aieMenTa coracHo npotokony IEC-60870-5-104(101);
— HighBound — BepxHsist rpaHuIia s Uana30HHbIX THIIOB JaHHBIX (0 — HE UCTIONB3YeTCs);
— LowBound — HuxHsIs rpaHuLa TS AHAaNa30HHBIX THITOB JaHHBIX (0 — HE UCTIONb3yeTCs);

— Scale — macmta0, s MaciradbupyeMsix BeandrH (0 — He HCIOIb3yeTCs).
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TGCTI/IpOBaHI/Ie CHUCTCMBI, BBISIBJICHHUC HGHCHpaBHOCTCﬁ " UX YCTPpAHCHUC

TECTUPOBAHUE CUCTEMBI, BbISABJIEHUE
HEMCIPABHOCTEHW U UX YCTPAHEHUE

Oo1ue neiicTrBus

ITocne mactpoiiku IEC-104 Slave (na xontposmiepax cepuu Regul RX00) Hepeako Bo3HHMKaeT
cuTyauus, Koraa B cuiny Kakux-nuoo npuunn IEC-104 Master, npencrasnennsiii SCADA-cucremoit
WIA WHBIM CTOPOHHHM IPHJIOKEHHEM, HE MOXKET HOJKIIOYUTHCS K KOHTPOJUIEPY IO MPOTOKOIY

IEC-104. OcHOBHBIE BepOATHBIE PUIKHBI (B IIOPSIKE IIPOBEPKH):

— KOHTPOJIIEp HEAOCTYIeH U3 mojcetu ¢ kimentom IEC-104 Master;

— OTCYTCTBYET BO3MOXXHOCTb CBSI3aThCS C KOHTPOJUIEPOM IO IOPTY, YKAa3aHHOMY B
Hactpoiikax [EC-104 Slave;

— HENpaBWIbHbIE HACTPOMKH  CIHCKA OCHOBHBIX M  PE3EPBHBIX  MacTep-aJIpecoB
IEC-104 Slave;

— owmubku B pabore mnoxakimovaromerocs kineHta I[EC-104 Master, HecooTBeTCTBHE
IPOTOKOIY.

HOCTYHHOCTB KOHTpOJJICpa Tpe6yeTc51 IIpOBEPUTH, C€CJIU IIOACCTH, B KOTOpOfI HaxoauTCsa KIUCHT

IEC-104 Master, He coBIaaeT ¢ MOACEThIO, K KOTOPOH NMPUHAICKHUT KOMIBIOTEP (C YCTaHOBJIEHHBIM

Astra.IDE), ucrons3yeMblii 111 HaCTPOWKK KOHTpoJuiepa. J{ist mpoBepKy HCHOIb3yiTe KOMaHIy Ping
koMaHgHoro wuHTeprnperaropa Windows, mubo ananmormunyro komanay B Shell-repmunane
LinuX-momo0HBIX OMEpalMOHHBIX CHCTEM. BBINONHSAETCS KOMaHIa Ha KOMITBIOTEpE C KIHEHTOM

IEC-104 Master, ykaxxute IP-anpec kontposutepa cepuu Regul RX00.

[Mpumep ycrmenHoro BeIMOIHEHHs Ping (koMaH bl uHTepperarop Windows):

C:\>ping 172.29.22.240
ObMeHn mnakeramu C¢ 172.29.22.240 nmo 32 Gaut:
Oreer or 172.29.22.151: umcrao Ganr=32 BpemMmaA<lMc TTL=64

[Tpumep — piNg HE BBIMOJHEH:

C:\>ping 172.29.22.153
ObmMeH mnakeTamMu Cc 172.29.22.153 no 32 bawntT:
[IpeBHIIEH MHTEPBAJ OXMIAHMSA IJd Barnpoca.

Eciu plng A0 KOHTPOJUICPA HE BBIIIOJHACTCA, TO CICAYCT MNPOBCCTU JMUATHOCTUKY CETCBBIX

HOJIKJIOYCHUN M HACTpOeK muio3oB (gateways) u T.m. B oOmiem citydae 3TO BBIXOJUT 33 paMKH

JAHHOTO PYKOBOJCTBA. BO3MOXKHO TakXke, 4YTO Ha TECTUPYEMOM KOMIIBIOTEpE 3allylleH OpaHaMaysp, B

HAacTpoikax koroporo 3abmokupoBanbl ucxojsamme ICMP-makersl. CreayeT H3MEHUTh HACTPOUKH

6DaHHMaV3Da, 1100 BPEMCHHO €T'0 OTKJIIOYHUTD.
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TGCTI/IpOBaHI/Ie CHUCTCMBI, BBISIBJICHHUC HGHCHpaBHOCTCﬁ " UX YCTPpAHCHUC

[Ipy HamMuuM CBSI3M C KOHTPOJUIEPOM IPOBEpPhTE BO3MOXKHOCTH TCP-coenuHeHus ¢ mopTowm,
yka3aHHbIM B Hactpoiikax |EC-104 Slave, mo ymomyanuio nopr 2404. B kauecTBe TeCTOBOM
NporpaMMbl MOKHO HCIIONBb30BaTh T elnet-kiueHt, kortopass Bxomut B moctaBky OC cemeiicTBa
Windows, kak  ONIMOHAIBHBIA  KOMIOHCHT  (MOKHO  YCTAHOBHUTH  4epe3  MaHelb

«AJIMUHUCTPUPOBAHUE).

IMpumep mombiTku  moakmodeHus:  telnet  (komawaseiii  waTepnperatop  Windows) k
IP 172.29.22.153, nopt 2404

C:\>telnet 172.29.22.153 2404

ITpu c6oe noakIrOUeHHs HOSBUTCS CIECAYIOLIEe COOOIEHHE:

MomkJjoueHme k 172.29.22.153...
He ynajioCk OTKPEITH IIOOKJIOUEHME K B3TOMYy Yy3Jy, Ha nopt 2404: COOM NOIOKJIOUEHMS

B Takoil curyanuu cieayer MOAKIIYUTHCS K KOHTpoJuiepy (BhINONHUTH LOQIN) u mpoBeputh
cocrosiuue ycrpoictBa Slave 104 Driver B aepeBe 00bEKTOB. 3HAUOK «KPACHBIA TPEYrOJbHUK»
nmokaspiBaeT cOoii B pabore — B O3TOM cilydae, CKOpee BCEro, morpedyercss OOpaTHTbCA B
TEXIMOAJICPKKY, HPUIOKHB JKypHal KOHTpoiuilepa u aiinm mpoekra. OnpnHako Ooyiee BeposiTHA
cutyaius, korja ycrpoiictBo Slave 104 Driver 3amyiieHo u paboTaeT, HO OTCYTCTBYIOT BHEIIHHE

INOAKIIOYCHUA, 1 YCTpOﬁCTBO IMOMCUYCHO CECPBIM TPCYTI'OJIbHUKOM.

Ecnu He ynaercs mMoOAKIIOYUTBCA K TpeOyeMOoMY HOPTY KOHTPOJUIEpa, TO CIEAYEeT NMPOBEPUTH U
M3MEHUTh NIPU HEOOXOIUMOCTH HACTPOWKH OpaHnMayspa (TpaBuiia sl HCXOSIIUX COSAMHEHUI) Ha
TecTupyeMoM KommbioTepe ¢ kimeHToM IEC-104 Master. Eciu 3TOT KOMIBIOTEp MOAKIIIOYAETCS K

KOHTPOJUIEPY U3 JIPYToil CeTH, TO MOKET MOTpeOOBaThCs HACTPONKA MapIIPyTH3aTOPOB.

[Tpu ycnenrHoM monakirodeHHH KiueHT Telnet mokaker mycroe oKHO TepMHHana, 0e3 cooOIIeH i
00 ommbkax. B mporpamme Astra.IDE B xypHane KOHTpoJuiepa MOXKHO OyJeT yBHJIETh CIEIYIOILYIO
3anuchk oT komnoHeHTta 10DrvPs104Slave (Pucynok 78).

PesepEHOE KOMMPOEBAKHKE W ™o &~ | F i gl 0 | E gl 10 2 o UTC Ti ElED
BOCCTAHOBMEHME Ompanen z o id ® StdLogger | me | =] 5]

Kect., Bpemeddas ot..  Onucadne KomnoHeHT
&  21.03.2017 19:24.. slavelD4 371 1: New connection from 172,29.22,152 IoDrvPs104Slave

Daink

| WypHan < ¥
Pucynok 78 — Coobmmenue ot komnonenTa loDrvPs104Slave

B oxHe nmepeBa ycTpoicTB coctosinue ycrpoiicta Slave 104 Driver Oymer moka3aHO 3e€JI€HBIM
KPYXXKOM, YTO O3Ha4aeT, YTO YCTPOICTBO B paboTe M MOSIBHINCH BHEIIHUE MOAKIIoueHus. Ecnw,
HecMOTpsi Ha 370, KiaueHT IEC-104 Master ne monydaer NaHHBIX, CIEAYeT MPOBEPUTH HAJIUUUE
IP-agpeca kiMeHTa B CIIMCKE OCHOBHBIX WK pe3epBHBIX IP-aapecos B HacTpoiikax Slave 104 Driver u,
NP OTCYTCTBUH, N00aBUTh. Ecv Bce HACTPONKHM BEPHBI, HO JaHHBIX HET, TO B PAMKaX «CTaHIAPTHOW»
MIPOBEPKH Npeasaraercs ucnoib3zonatsb [10 «IIporpammusiii mmo3-konBepTop OPC IEC 60870-5-104
(MDK-104)» (manee OPC-104) mpousBoxactBa kommanuu «PerJla6». [lemo-Bepcuss OPC-104
nocTymHa 1o 3ampocy. Ilporpamma npunumaer mannsie mo IEC-104/101 u otmaer mo OPC DA,

3HAYEHUS 3aMpalliBaeMbIX TapaMeTPOB JOCTYIHBI JJIs IPOCMOTpa yepe3 HHTepdeic MporpaMmBbl.
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TCCTI/IpOBaHI/IC CHUCTCMBI, BBISIBJIICHHUC HCHCHpaBHOCTCfI " UX YCTPpAHCHUC

HUcnoab3zoBanue nporpammbl OPC-104 17151 TecTUpOBaHUSA

IIpennonaraercs, uro B Hactpoiikax Slave 104 Driver Ha KOHTpoJulepe 3aJaHO HECKOJIBKO

AJIEMEHTOB JIaHHBIX ¥ KOMaH/I, KaK Ioka3aHo Ha pucyHkax (Pucynok 79, Pucynox 80).

T slave_104_Driver X -
A
Penaktop IEC104 Slave
[ of3euTE NapaMeTp PenakTHpoBaTE NapaMeTp ¥ OEnuTE NapamMeTp
Aanreie [[] cozaaeath sksemnaapbl [EC nepeMERHLIX 1 NPHEASKY NPh A00aENEKIM N3P aMETPOE
[akHble 4nA npHEMa Wcnonb=0eaTh aBETOMATHYECKH MEHEpHPYEMEIe MMEHa AnA [EC nepeMeHtbix
WMnan Tun Agpec gaHHBX ABTONpUCEDEHME METKW Bpemern  Llmknnueckan nepegaua Heuyectent
Komanae
151 Bool M_SP_TB_1 1 - 0
Slave IEC 104 M3K-o6mexTon I51Int  MIT_TB_1 2 g ’ 0
151 Dat.. M_ME_TE_1 3 O - 0
CocToRHue
Wrdho prauma <
Tun daiina
Wranopt JxcnopT @y O xml
v
< >
Pucynok 79 — IIpumMep criucka 31eMEHTOB TaHHBIX
T slave_104_Driver x h
~
Pepaktop [EC104 Slave
lofaeuTe napameTp FenakTHpoBaTE NapamMeTp ¥ AENUTE NBpamMeTp
A [] coznaeate skzemnnnpel IEC nepemetikslx 1 NPUBAZKY NPk A0G3ENEHMN N3P aMETROE
[arkbie ang npuEna Wenonb30BaTe aETOMATHYECKK MEHEDUPY &MBbIE WMeHa AnA TEC nepeMertbix
Mmn Tun Appec komange! Ajpec sepKansHore oTBETa BeiBopka nepes BEINCAHEHMEM Bepinan
Komarasl
151_Cmd_Bool C_SC_NA_1 4 0 0 -
Slave IEC 104 M3K-oBuekTos Is1Cmd Resl |CSENC1 |5 0 0 -
151 Cmd_Int  CSC_NA_1 6 0 0 -
Cocrontime
Wrdo prauma £
Tun daiina
Wrnopt 2KcnopT @y Ol v
< >

Pucynoxk 80 — [Tpumep cnrcka KoMaH[

Z[J'I;I O6pa6OTKI/I JAaHHBIX U KOMaH/ B KOHTPOJUICPEC UCIIOJIb3YCTCA CJ'ICIIYIOH_[I/Iﬁ HpOFpaMMHLIﬁ KoA:

O0ObaBJIeHHE

PROGRAM Test_IECl 04
VAR
//IepeMeHHEe OJI UMATALMM AaHHbExX M3K-104
bool value BOOL;
int value: DINT;
real value: REAL;
//TepeMeHHEIe [JIS OTOOPAaXECHMUS MPUHATEX KOMAaHI
bool cmd: BOOL;
int cmd: DINT;
real cmd: REAL;
//nnia reHepanmu OUCKPETHOT'O 3HAUYEHMS
timer of bool value:TON:=(PT:=T#2S);
END VAR

Peanmzanus

//TeHepanmns naHHBIX
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TecTtupoBaHue CUCTEMBI, BBIIBIICHUE HEUCIIPABHOCTEH U UX YCTPAaHEHUE

timer of bool value (IN:=TRUE) ;
IF (timer of bool value.Q) THEN
bool value:= NOT bool value;
timer of bool value (IN:=FALSE);
END IF
int value:=int value+l;

real value:=SIN (2%3.141592653*TIME_TO REAL(TIME())/5000) ;

//mo6aByieHue IJAaHHEIX B ouyepensb ornpaBku IEC-104 Slave
IS1 Bool.value:= BOOL TO WORD (bool value);

IS1 Real.value:= real value;

IS1 Int.value:= int value;

//HOoJIydyeHmne BHAUYEHMI M3 KOMAaHI, NpuHATEX IEC-104 Slave
bool cmd := WORD TO BOOL(IS1 Cmd Bool.m value.m word);
int cmd := IS1 Cmd Int.m value.m dint;

real cmd := ISl Cmd Real.m value.m float;

Jlnst poBepKH CBSI3U € KOHTposuiepoMm 1o mpotokony |EC-104 ycranoBuTe Ha TecTHpyeMOM

kommbiotepe [10 OPC-104, 3anmycture nporpammy (Pucynok 81).

®alin HacTpolika Bua  NMusHsMpoBaHwe Cnpaeka

5 spG7s1
a REGUL_TEST
-[10 TEC_101

D OPC

|:| SYSTEM104 Ter 3HaY... | Bpema | Tun | I{aqecrso| Knae... | Knuedt
E||:| [EC_104 opcl04_deff requests 2017/03/12 22:40:18.05 String  Good 0 0

+ Pilnaya opcl0d_gi_state 0 2017/03/12 22;40:18.05  Bit Good i} i}

% G.-'-\Zg‘&' opcl04 online 1 2017/03/12 22;41:55.04  Bit Good ] ]

+-5

f- B SHRP_01

[Ready 3 tags

Pucynok 81 — INporpammusrii nuto3-kouseprop OPC IEC 60870-5-104 (MDK-104)

B nepese o0bekToB BhIOepuTe dnemeHT |EC 104, HaxxmMHUTE TpaByl0 KHONKY MBIIIA U B

MOSIBUBIIEMCSI KOHTEKCTHOM MEHIO BbliOepuTe MyHKT Jlo0aBUTH y3eqa. YKaXuTe yCIOBHOE UMs Y37ia,

IP-ampec koHTpOILIEpa, TOPT; yCTaHOBUTE (rakok B mojie Active connection, 3ateM Ha)kKMHTE KHOTIKY

OK (Pucynok 82). Ilpenmonaraercs, 4TO OCTalbHbIE HACTPOWKHU y3J1a COOTBETCTBYIOT TE€M, KOTOPHIC

3aJlaHbl Ha KOHTPOJLIEPE.
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TGCTI/IpOBaHI/IC CHUCTCMBI, BBISIBJIICHHUC HCHCHpaBHOCTCﬁ " UX YCTPpAHCHUC

[N 60870-104 Node Properties

MNode name: | REGUL_TEST

~TCPfIP
IP-addr: | 172.29,22,240

Port: |24|:|4
Active Connection [v

Connection interval I 20 SeC

Increase conn. interval, algo. v

Pratocal |Requested Setl Commands | Serviced Set

—IEC 60870-5-104
Common Address length:

Object Address length:
Cause of Transmission length:

Common Address:

D 1: |0

T1: IZ[] ser
—Miscellaneous
Use local time [ D 2 ID T2 | 10 sec
Interrogation Interval: |0 sec
T3: IB‘D— seC
Clocksynch [
: 0 soz W(K): |1[J
Clock synch interval
= " Suspend GI till IDis sent [
W
ol o I 100 e Answer GI with native type_id [
Cydic update interval IU ser
0K I Cancel |

Pucynox 82 — YcranoBka mapamMeTpoB y3ia

Jlanee OIMUIIUTEC J3JICMCHTBHI AJAHHBIX W KOMAaHAbI, COOTBCTCTBYIOIUC TEM, YTO 6BIJ'II/I CO3J1aHbI B
koHTposutepe. C MOMOIIBI0 KOHTEKCTHOTO MEHI0 OoTKpoiite okHo Node Properties, mepeiiaure Ha

BkiIaaky Requested Set. Onmmure 3 snemenTa qaHHbIX ¢ agpecamu ¢ 1 mo 3 (Pucynok 83).

W 60870-104 Node Properties

Mode name: | REGUL_TEST

"Protocol  Reguested Set |Commands I Serviced SetI

MA c1rHana | Anpec |DEUJ.uﬁ a... | HitHuiA mpegen | Bepx  Add Point.. |
Data.Bool 1 1 -1

Data.Int 2 1 -1 Edit Point..
Data.Real 3 1 -1

elete Point

X

Point Properties

ultiply Paoint

ili

Mame: I Data.Real

IEC address: I 3

Common address:

High Limit:

[y

[y

Loy Lirnit: I -1

Scale: ID

o]

Cancel

Cancel

=) I

Pucynox 83 — [TapameTpsl 371eMeHTa JaHHBIX

Hepeﬁz[HTe Ha BKJIIAIKY Commands, TAC OMHUIIUTE COOTBETCTBYIOIIMEC KOMAHIABI — IJIA Kaxxgoi
KOMaHJbl HY’KHO YKa3aTb THUII U aJpeC (PI/ICYHOK 84) Tune!l u aapeca COOTBCTCTBYIOT KOMaH/IaM,

OINHMCAaHHBIM B KOHTPOJLIEPE.
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TGCTI/IpOBaHI/IC CHUCTCMBI, BBISIBJIICHHUC HCHCHpaBHOCTCﬁ " UX YCTPpAHCHUC

Mode name: | REGUL_TEST

Protocol | Requested set  Commands | serviced set |

Command Properties x|
ViMA KoMaHat Add
Crnd.boal Mame: ICmd.ReaI|
IEC address: I 5 Edit |
Common address: I 1 Delete |
Type: IC_SE_NC_I |

Select imeout: I 0

Execute timeout: I 10

Break timeout: I 10

Assodiated data: I

Source: I

LI_ Source type: I j

Simple command v Active v

0K I Cancel | Cancel |

Pucynox 84 — I[TapameTpbl KOMaHIBI

[Tocne okoHyanus HacTpoek HaxkmuTe KHONKY OK.

Jlist 3amycka TECTHPOBAHUS BRIOEPUTE B KOHTEKCTHOM MEHIO y37a MyHKT OTKpPbITh. [IukTorpamma
y371a OKPaCHUTCs 3€JIeHBbIM LBETOM. [IpM packpbITMM CHMCKa TETOB y3Jla CTAHOBUTCS BHJHO, YTO C

KOHTpOJJICpa MMPUXOIAT JaHHBIC.

Z[J'DI TCCTUPOBAHUA KOMAH/bI YKAXKXUTC HA HCC B CIIMCKC, HAKMUTC KIIABUIIY Enter. ITosBurcs
(bopMa A1 BBOZAa HOBOI'O 3HAYCHHA, TAC YKAKHUTC 3HAUCHUC, NAJICC HAKMUTC KIIABUIILY Enter.

3HaueHue JI0JKHO OBITH 3allMCaHO Ha KOHTPOJLIEP.

Ecnu, HecMoTpsl Ha mpaBUIIbHBIE HACTPOMKH, Bbl HE CMOIUIM JOOUTHCS CBSI3U C KOHTPOJIJIEPOM, TO

CJIeIyeT OOpaTUThCS B TEXTIOIJIEPIKKY.
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OOparnienue B CIy)0y TEXHUYECKOU MOIEPIKKH

OBPAIIEHME B CJYXBY TEXHUYECKOW MOJJAEPKKHA

Jlnia oOparenust B TeXHUYeCKyr0 nojaepxky Ilonp3oBarento HeoOXxoaumMo chopMHUpOBaTh 3ampoc

Ha caiiTe TeXHUYecKoW mojuepxku: https://support.prosoftsystems.ru, nubGo OTHPaBUTH MUCBMO TIO

AJIEKTPOHHOU mouTe: Support@prosoftsystems.ru. B mepBoM ciyuae TpeOyercss mpeaBapuUTeIbHAS

perucrpanusi.

OO6parenue 00513aTeNbHO JTOHKHO COACPIKATh CIISAYIONINE CBEICHMUS:

0JIpOOHOE OMKMCAHUE CIOKHUBIICHCS CUTYaIIUU;
HaUMEHOBaHHE 00BEKTa U €r0 MECTOPACIIONIOKEHNUE;
HAUMEHOBAHHUE CUCTEMbI aBTOMATH3AIIHH;

moxens [TJIK;

cepuitnblii Homep I1JIK;

BepCHs MaKeTa OOHOBJICHUS I cpebl pazpadotku Astra.|DE;
Bepcusi CIIO-koHTposIepa;

apxuB c¢ jor-Qaitnamu (cm. qokymeHT «Astra.IDE User Guide DPA 302. Paznmen «Kyphan

COOBITHI»);
apxuB ¢ JIoT-(haliamMu, BKIFOYAIOIIUMU B ceOs IEPHO]] BPEMEHH, KOTJ[a IPOU30IIE]T 0TKA3;

JaTa U BpE€MsA BO3HHKHOBCHUA OTKa3a. A Taxxke MNEPUOAUIHOCTb U YCTOﬁqHBOCTB IIOBTOPCHUSA

MOJAOOHBIX OTKA30B B CIIy4ae, €Clii Takasi HHGOpMAIIUs UMEeTCsl.

XKenatensHo mpucnate npoekt s Astra.lDE, Tak kak 3TO MOXET 3HAYMTEIBHO YNPOCTUTH U

YCKOPHUTH IMPONECC MOMCKA IMPUYIHNHBI OTKa3a.

g toro, ytoObl y3HaTh, Kak IOJYYUTh HEOOXOIuUMYI0 HMH(OpMaIHiO (CBEIEHUH O BEpCUU

Astra.IDE, Bepcun CIIO u Tak panee), 03HaKOMbTECh C COAepKUMBIM JokymMeHTa «Astra.IDE User
Guide DPA 302».
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