MPEOBPA3OBATEJIb U3MEPUTEJIbHBIN
MHOI'O®YHKIIUOHAJIBHbINA
AET

IIpoToxos HH(POPMATMOHHOTO 06MeHA
Yacrtp 5. MOK 60870-5-104
47113964.505100.054-01 90 03-5



47113964.505100.054-01 90 03-5

1 OCHOBHBIE MOJIOKEHHS

1.1 Hacrosmmii  JOKYMEHT  paclpoCTpaHAeTCs Ha  MpeoOpa3oBaTeNd  H3MEpPHUTEINbHBIC
mHoro¢pyHnkunonansasie AET100, AET200, AET300, AET400 (nanee — npeoGpa3oBaTeb), H3rOTOBICHHbBIE
B HCIIONHEHMH: omuH wuHTepdeiic Ethernet mmoc ommu muTepdeiic RS-485 u pabGoraromrme B cocTaBe
ABTOMATH3UPOBAHHOMN CUCTEMBI AUCIIETYSPCKOTO YIPABICHUSI.

[IpeoOpa3zoBaTens oOecreunBaeT H3MEPEHUE MapaMETPOB TPEXIPOBOAHBIX W YETHIPEXIPOBOIHBIX
JNIEKTPUUYECKUX CETel TMEePeMEHHOr0 TOKa W BbIgauyy pe3yibTaroB u3MepeHus mo cetd Ethernet c
ucnoib3oBaHueM oTkpbiToro uuTepdeiica TCP/IP, roe mpeobpaszoBatenb BbicTymaeT B poian MOK-104
Server. Pesynbratsl m3mMepenuii opopmisitores: B Buae ASDU (MOK-101).

1.2 Ucnonb3yeMble COKpaIIeHUsI

APCI  Application Protocol Control Information (Ynpasnsromas Uudopmarus [puknamgHoro

YPOBHSI)
APDU  Application Protocol Data Unit (ITpotokonbhsiit biaok J{anusix [pukiagHoro ypoBHs)

ASDU  Application Service Data Unit (baok J{anusix [IpukiagHoro ypoBHsi)
IP Internet Protocol

oSl Open System Interconnection (B3anMoeHCTBUSI OTKPBITHIX CUCTEM)
TCP Transport Control Protocol

M3K-101 MPOTOKOJ HH(POPMAIIMOHHOTO OOMEHA, peaM30BaHHbBII B COOTBETCTBHU C
I'OCT P M3K 60870-5-101-2006
MDK-104 MPOTOKOJ MH()OPMAIIMOHHOTO OOMEHa, PeaTM30BaHHBIA B COOTBETCTBHHU C
I'OCT P M3K 60870-5-104-2004

2 IpoTokosbHblii Biok Jlanubix Ipukiaanoro yposus (APDU)

2.1 Crpykrypa nmakera APDU npencrasiena Ha pucyHke 1.

CTAPT 68H

OnuHa APDU(Makcumym 253)

Mone ynpaeneHusa 6ant 1

APCI

Mone ynpaeneHusa 6ant 2

Mone ynpaeneHusa 6ant 3

APDU

Mone ynpaenexus 6anT 4

OnunnHa

K

ASDU, onpegerneHHble B
M3K-101, M3K-104

ASDU

Pucynok 1
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[Ipeobpa3oBareins MoACPKUBACT TPH THIIA (opMaTa OIS YIPaBICHHUS:
- mepenaun uHpopmaru (popmar I);

- (YHKIIMK KOHTPOJIA ¢ HyMepaiuei (popmat S);

- pyHK1mu ynpasienus 6e3 Hymepauuu (popmar U).

2.2 B npeobpazoBarere NoaJIepKUBAETCsl yIIpaBlieHe nepenadeii ¢ ucronb3oBanueM Ctapt/Cror.

2.3 Jlns MBOK-104 B mpeoOpaszoBaTenie yCTaHOBJICHBI CIICAYIOIINE 3HAYCHHUS TTAPAMETPOB
HPUKJIaJHOTO YPOBHSI:

- pexXHUM nepeadn AaHHBIX | (epBBIM HepenaeTcs Maaamui 0air);
- nmuHa aapeca ASDU nBa 6aiita;
- JUTHHA afipeca 00beKTa HHpOPMAIH TpU OanTa;
- AJTMHA TIOJIsI TPUYHHA TIepeauu 1Ba O6aiTa;
- MakcumanbHas qauna APDU: 253 Oaiira;
- ASDU:

<9> 3HayeHue U3MepsIeMOil BEIMYMHBI, HOPMAJIU30BAHHOE 3HAYEHUE;

<10> 3naveHue u3MepsIEeMOil BETUUYNHBI, HOPMAIU30BaHHOE 3HaYEHHE C METKOW BPEeMEHHU
CP24Bpewms2a;

<21> 3naveHune U3MePIeMON BeTHUUHBI, HOPMAIIN30BaHHOE 3HAYeHHE Oe3 OmrcaTessi KauecTBa;

<34> 3naueHue u3MepsIeMoil BETUUYHHbI, HOPMAIN30BaHHOE 3HaYEHHE C METKOW BPEeMEHHU
CP56Bpems2a;

<100> Komanaa ompoca;

<102> Komanza urenus (070K TaHHBIX HAYHHACT (POPMHPOBATHCS C 00BEKTA YKA3aHHOTO B
KOMaH/IC ¥ 3aKaHYMBAETCSl MPHU 3aBEPIICHUHN HENPEPHIBHOM aipecaliiyl WK 1O TOCTHKEHUH
MakcumaibHoro pasmepa ASDU);

<103> KomaH/1a CHHXpOHH3AIMH BpeMeHH (OMIIHOHATIBHO);

<143> 3naueHue n3MepseMoi BEIMYNHBI, HOPMAJIN30BaHHOE 3HAUYE€HUE C METKOW BpeMEHHU
CP56Bpewmsi2a.

Ornucanne ASDU 143 mpuBeieHO B IPUIIOKEHUH A.

Brei6op ASDU <9>, <10>, <21>, <34>, <143> 0CyIIECTBIAETCS MPOTPAMMOIl  BEPXHETO
ypoBHst «SetComplex 3.2 npu koH(GUTrypHUpOBaHUH PeoOpa3oBaTeis.

2.4 Tlpuknanasie QyHKITHH

B nipeobpasoBaresie peaqn30BaHbl CIACAYIOIINE TPUKIAHBIC ()YHKIHH:

- IUKJIMYECKas Tepeiava JaHHBIX C 33]]aBaeMbIM TIEPHO/IOM (yCTaHABIMBAETCS C TOMOIIIBIO
[pOrpaMMbl BEPXHETO YPOBH);

- mporieaypa urenust (ASDU102);

- onpoc crannuu (ASDU100);

- CHHXPOHH3aIHsI BPEMEHH (OIIMOHAIIBHO).

2.4.1 lluxnuueckas mepeada JaHHBIX C 33]]aBAeMbIM TIEPHOJIOM

Jis aTeHns JaHHBIX IpeoOpaszoBares pealn3oBaHa nukinieckas nepenada APDU makeros.

Jist 3amycka NUKIMYecKOH nmepeaadu JaHHbIX ucnoib3yercst Gynknus STARTDT nons ynpasieHust
¢dopmara U. [t ocTaHOBKM LMKIMYECKON Tepeaun JaHHbIX ucnoib3yercs pyukuus STOPDT moins
yrpasnenus popmara U.

IMepron niepeayun JaHHBIX yCTAHABIMBACTCS IPOrpaMMoii BepxHero ypoBHs «SetComplex 3.2».

2.4.2 Ilpouenypa 4TeHus

[IpuknaaHo# polecc Ha KOHTPOJIUPYIOLIEH CTAHINH (PUCYHOK 2) OCHIIAE€T KOMaHy YTE€HHS
A_RD_DATA req k yciyram cBsi3u, yciyru cBsiu nepenator ook nanasix C RD NA 1 REQ (ASDU 102)
coJiep KalIuii ajipec 00beKTa NHPOPMAILIMH, KOTOPBIX ONpEIeIsieT 3apOIIeHHbINH 00beKT HHQOpMAIIHH.
[MpuknamHOW TIpoliece Ha KOHTPOJIMPYEMON CTAHIIMY BO3BpAIAET 3aIlPOIIEHHBIH 00heKT HHPOpMAIH KaK
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A_M DATA. req yciyram cBs3u. YCIIyTU CBSI3M Ha KOHTpOJMpyeMoi craniuu ¢popmupyiotT ASDU,
coJiep Kaluii 3aNPOIICHHBIA 00bEKT HH()OpMALKH, U TIEPEIAIOT €ro B HAIpaBICHUH KOHTPOJIS C IPUYUHON
nepemaun  <5> REQ.

KoHTponupylowas KoHTponvpyeman -
cTaHLus Yermym canad CTaHUMs Dencrene
A_RD_DATA.req C_RD_NA_1<5>REQ | ARD_DATAIN | omononemorn oo™
—
> »- Obwexra wHhopMaLM
A_M DATA.ind M_<5> REQ A_M_DATA.req Oraer — o6LeKT MHGopMALMK,
e - - KOTOPBIA Bbin sanpoLueH

Pucynok 2. [locnenoBartenbHas mpolenypa — npoueaypa YTeHHUs

KOMaHI[a YTCHUA YUTACT JAaHHBIC, HAYMHAasA C aJip€Ca YKa3aHHOI'0O B 3aIIpOCE, U MPOaO0JIKAECT
CUUTBIBATH MMOKA UJACT HCTIPEPBIBHAA aApecaliusd 00BEKTOB I/IH(I)OpMaHI/II/I.

2.4.3 Ilponieypa ompoca

B mpeoOpa3oBaterne onpammBacTcsi aKTHBHAS TPYIINa, BBIOOP KoTOpoit ocymiecTrisieTcst ASDU ¢
uneatudukaropom tumna <100> ¢ momomkto onmcarens QOI. O0bpennHEHE PETUCTPOB B TPYIIIHI
ocymiecTBisiercs mporpammoii «SetComplex 3.2» npu koH(UTryprpoBaHUH TPpeoOpa3oBaTEIs.

IMomnepxuraercs onpoc cranmu (ASDU comepkut Bce 00beKThl HHQOPMAIIUU PeoOpa3oBaTes).

[Iponenypa ompoca nonaepxkusaercs Bcemu ASDU 3a uckmogennem ASDU 143.

2.4.4 KomaHa CHHXPOHH3AIIUY YaCOB
Unentudukarop tuma <103> wcmonb3yeTcs I 3alKCH B TaiiMep mpeoOpa3oBaTetst ceMb OalT

TEKyIero BpeMeHH B ABOMYHOM Kojie. CTpykTypa anemenTa unpopmanuu CP56Bpemsi2a npuBenena Ha
pucyHke 3.

Buret | 8 | 7 I 6 | 5 I 4 | 3 I 2 l 1
BaiTht MunaHceKyHALI
1 2’ 2’
MiLrHceKyYHARBE
2 215 2® 0 .. 539999 MWLUTHCEKYHI
Munuyrn:
3 v [REst] 2° 2* 22 22 2 2 | 0. 59 mumyr
4 3 qaﬂi‘ 1 0
4 SU RES2 2 2 2 2 2 0 .. 23 yacos
JdHan Hegenn JdHm MecAaia 1 .. 31 nHeli MecsaLIa
5 2z 21 2o 2“ 23 22 2]' 2“ 1 ..7 naHeii HepeIM
Mecaus:
6 ' RES3 2* 2° 2! 2° 1 .. 12 Mecsues
) ConbI _ o
7 REsal 2° 28 2* 2} 2 2' 2 0 .. 99 ner

Pucynok 3. Crpykrypa snementa napopmanun CP56Bpemsi2a.
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Tabumna 1
Nwmst peructpa Anpec Urenne/3anucy | [Ipumedanue

JleiicTByroree 3HaueHre Hanmpsbkerus ¢assl A (Ua) 0x0000 +/-
JleficTBytoree 3HaueHue Hanpspkerns daser B (Ub) 0x0001 +/-
JleficTBytoree 3HadeHne Hanpspkerus daser C (Uc) 0x0002 +/-
JeiicTByI011Iee 3HAYCHNE HAMIPSDKEHHS HYJIEBOH 0x0003 +/-
nocienosareabHocTr (UO)

JleficTBytoree 3HaueHue cuibl Toka (aser A (1a) 0x0004 +/-
JleficTBytoree 3HaueHue cuiibl Toka (aser B (Ib) 0x0005 +/-
JleiicTByroree 3HaueHune cuibl Toka daser C (IC) 0x0006 +/-
JeiicTBytoliee 3HaU€HUE CHIIBI TOKA HYJIEBOU 0x0007 +/-
mocaemosarensHocTH (10)

JleficTByroriee 3HaueHre MexayhasHoro Hampsokenus (Uab) 0x0008 +/-
JleficTByroniee 3HaueHne MexaydasHoro Hanpspkenus (Ubc) 0x0009 +/-
JleiicTByroree 3HaueHre MexayhasHoro Hanpspkenus (Uca) 0x000A +/-
AxTHBHast MOIIHOCTH (a3bl A (Pa) 0x000B +/-
AxTuBHast MOIIHOCTH (a3bl B (Ph) 0x000C +/-
AxTuBHast MorHOCTb ¢asbl C (PC) 0x000D +/-
AKTHBHas MOIIHOCTh Tpex(a3Hoii cuctemsl (P) 0x000E +/-
PeaktuBHas MomrHoOcTh (a3l A (Qa) 0x000F +/-
PeaktuBHas MomHoOcTh dasel B (Qb) 0x0010 +/-
PeaxtuBHas morHocTh (aser C (QC) 0x0011 +/-
PeakTrBHas MOITHOCTH Tpexdasnoii cucremsl (Q) 0x0012 +/-
ITonnast motHOCTH (hasbl A (Sa) 0x0013 +/-
ITonras MontHOCTH (hassl B (Sh) 0x0014 +/-
ITonuast morHOCTH (hassl C (SC) 0x0015 +/-
ITonHast MOITHOCTH Tpex(ha3Ho# cHCTeMBI (S) 0x0016 +/-
PeaktuBHas MomtHOCTh (aser A (Qfa) 0x0017 +/-
PeaktuBHas MorrHocTh dasel B (Qfb) 0x0018 +/-
PeaktuBHas momHocTh dasel C (Qfc) 0x0019 +/-
Yacrora (f) 0x001A +/-
Cpennee 3Hauenue ¢asnbix Hanpspkenuid (U ¢ . cp) 0x001B +/-
Cpennee 3HaueHue cuiibl (a3Hbix TOKOB (I cp) 0x001C +/-
Cpennee 3Hauenne Mexnaydasusix Hampsokernid (U cp ) 0x001D +/-

3 Ctpykrypa cTeka npotokoiaa MIK-104 B ceru Ethernet

Crpykrypa creka npotokona MOK-104 B cetu Ethernet, B coorserctBuu ¢ mozensio (OSI) npusenenHa

B Ta0uUIlE 2.

Tabnuua 2

YpoBeHb

IIpuknagHoit APCI, ASDU

IIpencraBnenus -

CeaHCOBBIN -

TpaHcnopTHBIN TCP (nopt 2404)

CereBoii IP

Kanansaerit 802.3 (Ethernet)

dusnyeckuii DKpaHUPOBAaHHAS M HEDKPAHUPOBAHHAS BUTAs Mapa
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4 Ucnoab3yemMasi HOpMATHUBHAS JOKYMeHTaIUsl

I'OCT P M3K 60870-5-101-2006 YctpoiicTBa u cucteMbl TenemexaHuku. Yacts 5. [IpoTokonsl nepeaadm.
Pazmen 101. O6o0maromuii cTangapT M0 OCHOBHBIM (DYHKIIHSAM TEJIEMEXaHUKH.

I'OCT P M3K 60870-5-104-2004 YctpoiicTBa u cucteMbl TenemexaHuku. Yacts 5. [IpoTokounsl nepeaadm.
Pazmen 104. Joctym k cetn st TOCT P MOK 870-5-101 ¢ ncionp3oBaHnEM CTaHIAPTHBIX TPAHCTIOPTHBIX
podIITeH.
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Ipniaoxenne A
Onucanue 0J10Ka JaHHBIX NPUKAaAHOro ypoBus ASDU 143
Tun Omoka manHbix - 143. [lepemaeTcst mOCaeIOBATEIbLHOCTh 3JIEMEHTOB HH(popMaruu. Kaxkmpii

AJIEMEHT COCTOUT M3 OJHON M3MEPAEMOM BETMYHNHBI, KOTOPast UMEET HOPMaJIH30BaHHOE 3HAYCHHE.
Crpykrypa ASDU 143 nmpuBeaeHa Ha pucynke A.1.

Coneprxanne Pa3mep momns
(B GaifTax)
1000 1111 1
(Mnentuduxarop trmna=143)
80h +j 1
(Knmaccuukarop nepeMeHHON CTPYKTYPHI) (7 Myagmmx OUT OIPENEIIAIOT KOJTHICCTBO
9JIEMEHTOB j)
ITpuumnHa nepenaun 1
OOmuii ampec CTaHIUU 1
(ompenensietr Neo KIT)
Anpec o0bpeKTa HHOPMAITII 1,2
OnemenT nHpopmarmu Ne | 2 (HOpMaM30BaHHAs BEJIMYMHA)
Omnmcarens KagecTBa 1
IVNTSBBL AV00 OV
Onement nHpopmarwn Ne 2 2
Onwucarens KauecTBa 1
IVNTSBBL AV00 OV
OnemenT nHpopMaru Ne j 2
Onwucarens KauecTBa 1
IVNTSBBL AV 00 OV
Bpewms 7

Pucynok A.1 Crpykrypa ASDU 143

Bpewmst nepenaetcst Tpemsi GaiitaMu B IBOUYHOM KOJIE:

- MHIJUTUCEKYH/HI (1Ba OaiiTa);

- wmuHyThl, RES1, HenelicTBUTEIHO (O1UH OaiiT).

Uetsipe cTapmmx OaiiTa MoIHOTO ceMUOaTHOTO (popMaTa OTOPACHIBAIOTCH.

Biok Tuma 143 He ucnosb3yercs B hopMaTe MOCIICI0BATEIIBHOCTH 00bEKTOB HH(POPMAIIMH, TaK KaK B
3TOM CJIy4ae OH COBMAJAeT ¢ OJIOKOM Tuma 34.

[IpeoOpaszoBaTens B onucaresne Ka4ecTBa UCIOIb3YET OUTHI:
OV — BbIX0J M3MEPSIEMOi BEIMYUHBI U3 pabovero nuama3oHa
<0> - u3MepseMas BeJIMYMHA B paboveM JTMara3oHe;
<1> - u3MepseMas BeITMUMHA BBILILIA U3 paboyero Auana3oHa.
NT — 3HaueHmne n3mMepseMol BETHYNHBI OOHOBIIEHO
<0> - 3HaYeHHE U3MEPSIEMO BEIMIMHBI 0OHOBJICHO;
<1> - 3HaYeHHe U3MEPSIEMOH BEIMYMHBI HE OOHOBIICHO.
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