MHoropyHKUMOHaNbHbIN CYETYUK INIEKTPUYECKOWN
3Heprum n uameputens MK
SystemeMeters PM38200

 PycucdpmumpoBaHHbin 3,5” uBetHou |IPS-gucnnen « JXypHanbl gaHHbIX, MaKC./MUH N oCcUUIIIOrpaMm
* 512 TOuYeK AncKpeTusaumm 3a nepuoa * XXypHanbl coObITUN, PaboTbl 1 caMmoaNarHOCTUKN
 Knacc touHocTtu 0,2S (FOCT 31819.22) « XXypHan 3anucu "2 nepnogHbix RMS 3Ha4yeHUn

* [MokazaTenu kayectBa (FTOCT M3K 61000-4-30 knacc S/A) + XypHanbl aHepruu

 FapMoHuku n nuteprapmoHuku (FIOCT 30804.4.7) « 3anucb ocuunnorpamm B popmate COMTRADE
 ®nukep (FINOCT MIK 61000-4-15) « 2XEthernet n 1xRS-485

* OtyeTtnbl no NOCT 32144-2013 n IEEE Std 519-2022  SNMP, BACnet/IP, MQTT, MB Master

* Perncrtpauuna npobnem Kayectsa 33 « Modbus RTU/TCP, HTTPS, NTP, SMTP

 BbiBOA ocumnnorpamMmm Ha gucnneun npuodopa * NMoppepxka MIK 61850 u MOK 60870-5-104

1o 4 I'b aHeproHezaBUCUMOUN NaMATH  CteneHb 3awuThbl IP54

 BcTpoeHHbIN BeO cepBep  Paboyasa temnepartypa: ot -25°C o +70 °C

Systéme
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OnucaHue

Cuetynk SystemeMeters PM8200 — 3TO HOBbIM caMbli PYHKLUMOHASbHbIM aHannsaTtop
KadecTBa arnekTpoaHeprun Systeme Electric, paspabotaHHbi cneunansHo Ans
NpUMEHeHNs B 006acTn KOHTPOSSA KayvecTsa.

PM8200 oTnn4yaeTtcs BbICOKOKa4YeCTBEHHLIM UCMOMIHEHMEM KOpnyca, KIEMMHbIX
Pa3sbLEMOB U KpbILEK, BONbLIMM KONTMYECTBOM N3MEPSIEMbIX NAPaMeTPOB U LBETHbLIM
IPS-gmucnneem ¢ pycudpuumpoBaHHbIM MHTEPdENCOM, 0becneynBaloLLMM NPOCTYIO
HaBuraumio n ygobctBo akcnnyatauyumn.

MopgenbHbIn psg npeacTasneH npndopamu ¢ knaccamm TodHoctn 0,2S (TOCT 31819.22).
B 6a3oByto KOMMMEKTaUMIO KaXkaon Mogenu BxoaaT: 4 AUCKPETHbLIX BX0Aa,

2 ONCKPETHbIX Bbixoda, 2 nopTa Ethernet 10Base-T/100Base-TX, nopTel RS-485

n RJ45 (ona mooynsa pacumpeHus).

Cuétumkmn PM8200 nponsBoasT U3MeEpPEHNSt B COOTBETCTBUM CO CTaHAapTaMu

[OCT 31819.22-2012 Knacc 0.2S, TOCT M3K 61000-4-30 Knacc S / Knacc A,

MO3K 62052-31: 2015, TOCT M3GK 61000-4-15, TOCT 30804.4.7, TOCT 32144-2013,
IEEE Std 519-2022.

Takxke npubopbl NnogaepXxmnBatoT 60MbLIOE KONMUYECTBO KOMMYHUKALMOHHbLIX MPOTOKOSOB:
Modbus TCP/RTU, BACnet/IP, SNMP, MOK 61850, MOK 60870-5-104 v ap. bnarogaps
4yemMy UX MOXHO JIerko MHTErpmpoBaThb B pasfinyHbie CUCTEMbI AHEPrOMEHEKMEHTA U
MOHUTOPUHIa Ka4yeCcTBa JfIEKTPO3HEPINKN, a TaKKe B CUCTEMbI aBTOMaTM3aLun
noacTaHUMUN.

Obnactn npumMmeHeHus

« Kommepuecknn yyet anektpoaHeprum 0,25

* MOHUTOPUHI KayecTBa ANEKTPOIHEPINN MArnCTParibHbIX U KPUTUYECKU BaXKHbIX
NUHUN N naepos

» CeTun BbICOKOro, cpeaHero U HU3KOro HanpsikKeHusd

* LleHTpbl 06paboTKn gaHHbIX, NONYNPOBOAHMKOBAA NPOMBbILLNEHHOCTb, TAXENas
NPOMBbILLSTIEHHOCTb, BO30OHOBIAEMbIE MCTOYHUKN SHEPTNU

« ABTOMaTU3NpPOBaHHbLIE MPOM3BOACTBA, paboTalLne B pexnme 24/7

* [loonepxka MOK 61850 aonsa aBTomaTtusaunm NOACTAHUMN N UHTENNEKTYarbHbIX CEeTEN

OCHOBHbIe NpeuMyLLecTBa

Ooo6wue

« Knacc To4HOCTM Mo akTuBHOW 3Heprun 0,2S n MHOroTapudHbIN YYET

« YacTtoTta gmnckpetnsaumm 512 Tovek 3a nepuon

« [1o 41'® sHeproHesasucumomn namatn: 512 Mb (basosasa mogens), 2 I['b (Mogenb
krnacca S) unu 4 I'b (mogenb knacca A)

« LlBeTHOWN pycndmumpoBaHHbin 3,5" IPS-gmucnnen npoMblLWNEHHONO Krnacca ¢
pa3pelueHnem 320x240

e CYETUYMK cymMmMapHOro BpemMeHu paboTbl npudopa (4)

* CuHxpoHunsauma spemerun no NTP, IRIG-B nnu GPS (c Beixogom 1PPS)

« 32 nonb3oBaTenbCckme NporpaMmmMmupyemMbie yCTaBKU

« 2 nopta Ethernet 100BaseT, 1 nopt RS-485 1 1 nopt (RJ45) Ana nogkrnoveHns
OOMNOSTHUTENbHbBIX MOAYNeN BXO40B/BbIXO40B

U3mepeHMe noKa3aTenen KadyectBa anekTpoaHeprum (MKI)

* UNamepeHusa no FTOCT MOK 61000-4-30, knacc S / A (OnumoHarnbHo)

 Otyétbl Nno NOCT 32144-2013 n IEEE Std 519-2022

« [lpoBanbl HaNpPsXKeHUs1, NepeHanpsiKeHns, npepbiBaHNA HaNPsSXXeHUS, NepexogHble
npouecchl, ObICTPbIE NUBMEHEHNS HANPSKEHWUS, MYCKOBOW TOK, ONUKEP, HaMPSXKEHUS
CUrHarnoB, nepegaBaemMblX MO AMEKTPUYECKUM CETSM

« 3anucb ocumnnorpamMmm HeckosibkumMmu cnocobamm ogHospemeHHo (WFC, WFR, DWR).
CoxpaHeHune ocuunnorpamm B popmate COMTRADE

* [1IpoCMOTp TEKYLUMX N 3anncaHHbIX ocuMnorpamMm Ha gucnnee npubopa

* HOnkaTop HanpaBneHust pa3BmuTUs NPOBarioB HaNPsHKEHUS1, NepeHanpsXXeHun,
npepbiBaHNN HaNpPsKeHUS

« Cratnctuyeckne otyeThI no MNK3. 3annce nonynepunogHoix RMS 3HavyeHun.

N3mepeHus

OcHOBHbIe n3MepeHuss (0OHoBreHMe Kaxayr cekyHAay)

* 3-X pa3Hble namepeHuna: HanpsaxeHune (U), Tok (1), aktuBHasa (P), peaktnsHas (Q),
nosiHas (S) MOWHOCTb, KoadpdunumeHT mowHocTu (Km), yactota (F), Tok HenTpanu
(n3amepgaembin 14 n pacye€THbln |H), HanpsaxxeHne HenTparnb-3emMna (UH-3), TOK YyTEeYKU
(pacyeTHbIV |and)

BbLICOKOCKOPOCTHbIEe U3MepeHUs
« 3-x pasHble uamepeHua U, |, P, Q, S, Km, 14 --- %2 nepuoga

JHeprus

« AkTmBHas (KBT*4), peaktusHasa (KBAp*y) aHeprus (IMNpuHaraa/OtoaHHasa/[[puH.-OT14.]/
[MpuH.+0T1Aa.]), NonHas aHeprmna(kBA*Y) (nodasHo 1 cymmapHO)

« CymMMmapHble 3Ha4YeHusa akTuBHom (KBT*4), peaktuBHom (KBAp*J) (MNpunHatas/OtoaHHasn)
nepBOv rapMOHUKN, CYMMbI TapMOHUK (2-63) N MHOUBMAYASIbHO MO rapMOHUKaM
(oT 2 — 0o 63)

UHTepBanbHble U3MepeHuUus

« CpegHenHTepBanbHble TEKYLLUME U NporHosnpyemble 3HadeHuss U, |, P, Q, S, Km, 14
(cymmapHble, nodasHbie U cpeaHue)

 Makcnmymbl cpeaHenHTepBarbHbIX 3HAYEHUN TOKa, HanpsXXeHns, MOLWHOCTU 3a
TEKYLLMN 1 NPOLWbIK Mecsubl (U1 OT/00 MOMEHTa nocnegHero copoca)

*  CUHXpOHM3aAUMA NHTEPBAOB OT AUCKPETHOIO BXo4a

 Makcnmymbl U MUHUMYMbI B TEHEHUE NHTEPBAra yCpeaHEHNS

MynbTuTapud
« [1Ba rpadpuka Tapudukauumn, Kaxgbin rpapuk obecnevnBaer:
o 12 cesoHoB
o 90 npasgHUYHbIX UNKU anbTEPHATUBHbLIX OHEN
o 20 cyTo4HbIX Nnpodounen (12nepmoaos ¢ NHTepBarioMm 15 MUHYT)
o 8 TapudoB ansa aHeprnm/mMoLLHOCTH
* [lepekntovyeHne mexay ABymMda TapudHbIMU rpaPrukamMm ocyLLeCTBNSAETCS
BPYYHYO UM NPOrpaMMHO B COOTBETCTBMU C BbIOpPaHHBbIM BPEMEHHbLIM
NHTEPBASIOM
« JKypHanbl aHeprin no Tapmdam n Makc notpedneHus 3a 12 mecsues

UamepeHusa MK

NMK3 no NIOCT M3K 61000-4-30 Knacc S/ Knacc A

« Yacrorta cetun

« Hanps»keHune

« ®nukep

« [lepeHanpsikeHus, nposarsbl U NPepbIBAHNUSA HANPSXKEHUS

* HecummMmeTpus HanpsKeHUsa NUTaHns

* [@PMOHUKM N NHTEPrapPMOHUNKN HANPSKEHUS

« HanpsikeHuna curHanos, nepegaBaeMblX MO ANEKTPUYECKUM CETAM
* bbicTpoe nameHeHne Hanps>keHma (RVC)

* MapknposaHue

« OTpuuarensHoe 1 NosIoXNTENbHOE OTKITOHEHME HaMpPsXXeHUs
 Tok

* [@PMOHUNKM U NHTEPrapMOHUKN TOKa

« HecunmmeTpusa Toka

FApMOHUKUN N NHTEePrapMOHUKHU

« KoadhpuumeHTbl CyMMapHbIX rapMOHUYECKUX UCKaXEHUN TOKa U HanpsXKeHUs.
THD, TOHD, TEHD, TIHD, TOIHD, TEIHD n TH (RMS)

» [lokasartenu kayectsa Toka (TDD, TDD Even, TDD Odd)

* HouBmayarnbHble rapMOHUKN TOKa U HanpsixxeHus (2-63)

« K-dpakTop TOKa, KpecT-hakTtop ToKa U HanpsaXXeHusd

* HouBmayarsribHble UHTEPrapMOHUKN TOKa N HanpsxeHnsa (1-63)

« HanpsaxeHue, TOK, akTUBHas!, peakTuBHag, NosiHast MOLLHOCTb NepBoOu
rapMOHMKMN, yrnbl pas u cos ¢

* ¥Yrnbl pas rapmMoHuK (2-63)

* [locTosiHHbIE cocTasnawowme U um |

HecummeTpua n HebanaHc
« Hynesas, npsamasa n obpaTtHas nocnegoBaTensHOCTb U 1 |
« Hecummetpusa U n | no Hyneson n obpartHom nocrnenoBaTesisHOCTH

HPOBaHbI, nepeHanpsaxeHus, npepbiBaHNA HanpAXXeHus

« Pernctpauua nposanos, rnepeHanpsixeHnn n npepbiBaHum (ot 10 mc npwu
50 Nu)

« Tpurrep ANCKPETHLIX BbIXOOOB, XYypHarna cobbitnn (SOE), xXypHanos
aaHHbIX (DR), x)xypHana ocuunnorpamm (WFR), XXypHana aBapuUmnHbIX
ocuunnorpamm (DWR), XXypHana cpegHekBagpaTUYHbIX 3Ha4YeHUM
(RMSR), iTrigger n aBapunHble email-yBeqoMIieHnd

« HacTpauBaeMbin TpUrrep AUCKPETHbIX BLIXOAOB A1 CUrHanmM3auum
Havarna unun okoH4yanua il

« OTobpaxeHne ocuunnorpaMmm U/unm BbICOKOCKOPOCTHLIX RMS, a Takke
kpuBbix ITIC/SEMI F47 Ha ancnnee n B BeED-nHTEpdence

« Tpurrep Tpesorn ITIC/SEMI F47 onsa anckpeTHbIX BbIXo4oB u iTrigger rnpu
oOHapyXeHnn Npobnem ¢ Ka4eCTBOM 3fIEKTPOIHEPINK

[MepexogHble npouecchl

* Perncrtpauusa nepexogHbix NpoueccoB anuTenbHocTbio oT 40 MKC Ans
CODbITUIM TUMA NEpPEKNOYEHNE KOHOEHCATOPOB U PE30HAHC

» Tpurrep OANCKPETHLIX BbIXOAOB, XYypHarna cobbitnn (SOE), xypHana
ocumnnorpamm (WFR), )XypHana aBapunHbix ocuunnorpammv (DWR),
XXypHana cpegHekBagpaTtudHbix 3HadeHuin (RMSR), iTrigger n aBapumnHblie
email-ysegomneHus.

« OTobpaxeHune ocuunnorpamm n/unu cpegHekesagpatnyHblx RMS 3HaveHun, a
Takke kpuBbiX ITIC/SEMI F47 Ha ancnnee n B Beb-nHTEphence

BbicTpble nameHeHnsa HanpshxkeHusa (RVC)
» Perucrtpaums ObICTpbIX N3MeHEHUN HanpskeHna (RMS) mexay aByms
YCTONYMBBLIMU COCTOAHUAMMN

[TyckoBoun TOK
*  MOHUTOPUHI NYCKOBLIX TOKOB, (NpW 3anycke AsuraTtens U BKIKOYEHUN
TpaHcdopmartopa, u T.n.). Pernctpaumnsa 10 mc RMS n ocuunnorpamm Toka.

UHankaTop HanpaBreHus

« OnpepgeneHne HanpasneHUsl pacrnpocTpaHeHNa rnposasa HanpsKeHus,
nepeHarnpaxeHna n rnpepbiBaHNA HaNpAaxXeHn4. Bbille nnm Huxe ToYKu
M3MepeHI/II71 MO MNMOTOKY HaxoAnTCA NCTOYHUK

° Onpe,u,eneHMe, ABIAETCA JIU NMPUYHa rnposasia HanpaXeHund, nepeHarnpaxeHums
N NpepbiBaHNA HaNpsXKeHUd BHELLHEN UM BHYTPEHHeEN

Cuetuukum lNK3I

« [lpoBanbl, NnepeHanpsKeHns1, NpepbiBaHNSA HaANPSXKEHUS, NEPEXOAHbIE
NpoLEecchl, ObICTPbIE N3MEHEHUSI HANPSXKEHUS], MYCKOBbLIE TOKU, HANpPsi>XKeHUst
CUrHanoB, NepeaaBaeMbiX MO ANEKTPUYECKUM CETAM
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3anucb COOLITUU U OAHHbIX

JHeproHesaBucumMmas namMAaTb

X

X

X

X

[o 46 sHeproHesaBucumon namatn: 512 Mb (knaccmndeckast mogens), 2 b
(Mogenb knacca S) unn 4 I'b (mogenb knacca A)

ypHan coobitun (SOE)

512 FIFO cobblTnin ¢ BpeMeHHOW MeTKoU (1 mc)

Pernctpauusa cobbiTMn No 3agaHHbIM yCTaBKaM, U3SMEHEHNI COCTOAHUA
anckpeTHblx BxogoB (Dl)/guckpeTHbix Beixogos (DO), nepeHanpsxeHnn, nposanos
N NpepbIBaHNN HANPSXKEHNS, NEPEXOOHbIX NPOLIECCOB, DbICTPbIX N3BMEHEHWUI
HanpsaXXeHus, NyCKOBbIX TOKOB, iTrigger u ap.

3anncb 3NeKTPUYECKNX XapakTEPUCTUK 3apeErMcTpmMpoBaHHbIX CODbITUI COrnacHoO
3agaHHbIM ycTtaBkaMm. OTobpaxeHne OENCTBYIOLMX 3HAYEHUIN, OCLMIITIOrPaMM,
KpuebiX ITIC n SEMI F47 aona cobbiTnn KadecTBa AfIEKTPOIHEPTUN.

ypHan npubopa

512 FIFO cobbITnin ¢ BpeMeHHOW MeTKoU (1 mc)

Pernctpauusa nsmeHeHuin HacTpoek, paboumnx ctatycos (BKJ1/BbIKI1),
CUHXPOHM3aLUNN BPEMEHU N caMOgMarHOCTUKN

YypHanbl CTaTUCTUYECKUX AaHHbIX (SDR)

4 He3aBUCUMBbIX XXypHana ¢ BO3MOXXHOCTbLIO 3anncu Ao 64 napameTpos
Perncrpaumss MakcmmaribHbIX, MUHUMAarbHbIX, cpeaHnx n 95% 3HavyeHnn ans
N3MepsemMblX B peanbHOM BpeMeHN napamMmeTpoB (Hanps>KeHue, TOK,
MOLLHOCTb, KO3O(PULUMEHT MOLLHOCTHK, YacToTa, rapMOHMKN, HECUMMETPUSA)
NHTepsan 3anucu: ot 1 oo 60 MUHYT

[ny6uHa 3anucu: go 450 gHen ¢ 15-T MUHYTHBIM UHTEPBANOM
Bo3MOXHOCTb BbIrpy3kn Yepes becnnaTtHoe nporpamMmmHoe obecrneyeHne
Pexxum 3anuncu FIFO unn octaHoBKka 3annucu rnpu AOCTUXEHUN NTUMUTA

ypHanbl gaHHbIX (DR)

8 He3aBUCUMbIX XXYPHaroB C BO3MOXXHOCTLIO 3annucu o 32 napameTpoB B
pexmnme pearibHOro BpeMeHU

CpenHekBagpaTUyHbIE 3HAYEHUA, FAPMOHUKU, UHTEPrapMOHUKN, dornKep,
HECUMMETPUS 1 ap.

NHTepsan 3anucu: ot 1 cekyHabl oo 40 gHen

[My6buHa 3anuncu: 65535 3anucen (1-7 rpynna) n 120000 3anucen (8 rpynna)
Pexxum 3anmncu FIFO unn octaHoBKa 3anncu npu AOCTUXEHUN NMMuUTa
[locTynHbl 3anmncu 3a nocnegHune 3 roga ¢ 15-TM MUHYTHLIM MHTEpPBanNom

KpuBble TpeHAOB And XypHanoB gaHHbIX SDR n DR

OTobpaxeHne TpeHaa 3annucaHHbIX NapamMeTpoB XXypHaroB 3arnmcen ¢
BblOpaHHbLIM MHTEPBAIIOM Yepel3 BCTPOEHHbLIW BED-cepBep

B0O3MOXHOCTb 3KCMOpTa 3anucaHHbIX XXYpHanoB B TabnnyHon popme yepes
Beb-cepBep

XypHanbl MakcumymoB U MUHMMymoB (MMR)

X

4 He3aBUCMMbIX XXypHarna ang sanucu go 20 nporpaMmupyemMblX napamMeTpoB
CpefgHekBagpaTuyHble 3Ha4YeHUSA, rapMOHUKN, MHTEPrapMOHUKMN,
cpegHeunHTepBasibHble 3Ha4YeHUd, HeCUMMETPUS, onukep
[1Ba pexxuma nepenayu.

o Py4HON. MakCUMyMbl/MUHUMYMbI OT U 4O MOMEHTa nocreaHero cbpoca

o ABTO: MaKCUMyMbl/MUHUMYMbI 3@ TEKYLLMA N NMPOLLUNbLIA MeCsLbl

ypHanbl 3Hepruu |I[ER n AER

>KypHanbl aHeprun nogaepXXmBaroT pernctpaumio nogasHonm 1 cymmapHom
cpegHekBagpaTNUYeckon akTuBHOM (KBT*4) aHepruun, peaktuBHon (KBAp*y)
aHeprnn(lMpuHaTtasa/OtaaHHas/[puH.-OTa./TpuH.*OTA4.), nonHon (KBA*Y)
9Heprmn n cymmapHoun aktnsHou (KBt*4), peaktnsHon (KBAp*y)
(MpuHaTtasa/OTaoaHHaga) SHEPrnv rapMoHUK

NHTepsan 3anucu: ot 1 0o 65535 MUHYT

MakcumanesHasa rnybunHa 3anucu: 65535 3anucen ansa Kaxagow rpynrbol
[Mogoepxka FIFO nnu octaHoBKa 3anucu nNpyu OCTUXKEHUU NUMUTA
BO3MOXHOCTb YTEHUS N SKCIMOPTA XKYpPHanoB SHEPrun yepes Beb-cepsep

CyTouHble/MecsiYHbIe rpatmMku noTpedneHns aHeprum

XypHan 3anucu ocuunnorpamm (WFR) n ocuunnorpaduposanHue (WFC)

OTobpakeHue TpeHaa noTpedbneHnss aHeprum (akTUBHON, PEaKTUBHOM, MOMHOW)
3a 36 mecqueB n 31 geHb Ha NnepeaHen naHenun npmbopa u B Be6-nHTEpence
Bo3MOXHOCTb 3KCnopTa XXypHarna aHepronoTpebneHmnsa B TabnmuyHomn goopme
yepes Beb-cepBep

Pexxum 3anuncu FIFO

OcuunnorpadgupoBaHue B pearibHOM BpemeHu (128 Toyek 3a nepuog, 4 nepuoaa)
3anuncek ocumnnorpamm (WFR). MakcumanbHo 128 3anncen

OpHoBpeMeEHHOE oToDpaXkeHme pasHbIX ocunnIorpaMmmM HanNpPsXXeHnst N Toka,
ocuunsiorpaMmm Toka HeuTpanu

[Tporpammupyemele doopmMaThbl U NpegaBapunHble UMKIbl, BKNtodas 640x16, 320x32,
160x64, 80x128, 40x256, 20x512 (konn4yecTBO NEPUOOOB X KONNYECTBO
Toyek/nepuon)

3annaHupoBaHHaga 3anuck ocuunnorpamm (WFR) ¢ makcnmanbHbIM NOBTOPEHUEM
10 000 pa3 u nporpammmpyembiMm pacnmcaHunem ot 1 o 1440 MUHyT

dopmat dpanna COMTRADE, 3arpyxaembin ¢ Beb-cepBepa nnm FTPS-cepsepa

@ SystemeMeters PM

XypHan aBapuunHbix ocuunnorpamm (DWR)
« 128 3anucen
« OpHoBpeMeHHas 3anuncb 3HadeHnn HanpsxkeHus (U1-U3) u toka (11-14)
o Havano aesapuu: 35 nepnogos (512 To4yek Ha nepwuon);
o PasButne asapuu: go 150 nepuonos (16 Touek Ha nepuon);
o YcTtaHoBuBLUeecqa cocTtosHue: oo 360 cekyH (1To4ka - NMKOBOE
3Ha4eHue Ha nepuoa)
o [locneaBapuinHoe coctosiHue: 15 nepnonos (512 Tovek Ha nepwuon)

XypHan cpegHeKkBagpaTU4HbIX 3Ha4eHun (RMSR)

e 128 3anucen

« MakcumanbHo 8 kaHarnoB: HanpsbkeHue, Tok, MowHocTb (P, Q, S), koaddunumeHT
MOLLIHOCTW, YacToTa, OTKIOHEHUSA 4YaCTOThbl

* WHTepBan 3anucu ot 0,5 go 60 nepnogos

« [ny6buHa 3anncu: 7200 3anncen ans Kaxxgoro napameTpa

« HacTtpanBaemoe konnyectBo 3anucen go asapun: ot 100 go 500

« 3anucb cpeaHekBaapaTUYHbIX 3HAYEHU 3a 72 nepuoga (72 cekyHabl npm 50 'y
nnn 60 cekyHa npu 60 'y)

ITrigger

* [lepeKkpECTHbIN TpUrrep AUCKPETHbIX BbIXOOAOB, XXypHana cobbituin (SOE),
XypHana ocuunnorpamm (WFR), XXypHana aBapumnHbix ocuunnorpamm (DWR),
XXypHana cpegHekBagpaTuyHbixX 3HadeHn (RMSR) n aBapumrHbix email-
yBegomneHmn ¢ gpyrmmmn yctpouctsamu PM8200 B Ton xe
nokarneHou cetn (LAN)

« B kadecTBe ucto4yHuka tpurrepa ucnosnosyetcs ID rpynnel 1 MAC-agpec

OT1yeT no IEEE Std 519-2022

e 3065 CYTOYHbIX OTYETOB AS1A CTAaTUCTUHECKON OLLEHKN FAPMOHUK TOKa U
HanpPs»KeHUHA, OCHOBAHHbIX HA KOPOTKNX U3MEPEHUA C UHTEPBASIOM yCpeAHEHUS
3HadeHun 3 cekyHabl B TedeHune 99% nHTepBana BpeEMEHM.

« 52 HepenbHbIX OTYETOB ANl CTaTUCTUYECKON OLLEHKMN rapMOHUK ToKa (95% 1 99%
NHTEepBana BpeMeHu) n HanpsxeHus (95% mnHTepsana BpeMeHN) OCHOBaHHLIX Ha
KOPOTKUX N3MEPEHUAX C MHTEpPBArioM ycpeaHeHus 3HadeHnn 10 MUHYT.

* Pepaktupyemble HAacTpOUKK Anst oTYETHbIX bopm, HanpsxkeHus B TOTl e,
MaKCUManbHOIro TOKa KOPOTKOro 3aMblKaHUA U T.4.

Bxoabl n BbixoAabl

OunckpeTHble BXoAbl
4 ONCKPETHbIX BXO4a, «CYXMe» KOHTaKTbl, BCTPOEHHbIN NCTOYHUK NUTaHnS 24B
NOCTOAHHOIO TOKA.

Pexxnmbl paboThl:

e MoHuTopuHr coctosiHus ¢ Yactoton 1000l (c HacTpanBaemou 3aLLmnTon oT
apebesra)

e CYETUYMK MMNYNbCOB C NporpaMmmMmnpyembiM KO3OPULMEHTOM ONA KaX4oro
KaHana gnga cbopa gaHHbIX Mo KOMMYHarbHbIM pecypcam (Boda, BO3ayX, ras,
ArIEKTPO3HEpPrm4a, nap)

* CUHXPOHM3aUMA NoTpebneHus

* Pexum nepeknoyeHna Tapndoos

OunckpeTHble BbIXoAbl
« 2 anekTpomMmexaHundeckmx pene (Form A, HO) ana curHanmsauum un oowero
ynpasrieHns

Moaynb paclimpeHus

* [lopT RJ45 ana moayns pacwmpeHus (aHanoroesble BXoAbl/BbiXoapbl,
OVCKPETHbLIE BXOAbI/BbIXOAb!, BXOA TOKa Ir 4Nna nsamepeHua Toka yTeukn u Bxoa
TC ansa namepeHust Temnepartypbl)

JKpaH u Beb6 nHtepdenc

* 3mepeHunsa cpegHekBagpaTUYHbIie 3HAYEHNW, TAPMOHMUK, MOLLHOCTU N 3HEPInK

« BekTopHas anarpamma, rmctorpaMmmel rapMOHUK/MHTEPrapMOHUK

« Ocuunnorpammsl dasHbix U n | (128 Touek 3a nepuoa, 4 nepnoga B peanbHOM
BPEMEHN)

« Ocuunnorpammsl cobbiTuin (512 Tovek 3a nepuoa, kpusble ITIC/SEMI F47)

* TpeHabl CYTOYHOro/MeCsA4YHOro rnoTpebneHnsa aHeprun, XXypHansl gaHHbiXx DR n
SDR

« JXypHanbl aHeprn IER n AER (nodasHble n cymmapHbIe)

« JKypHarbl MaKCMMyMOB 1 MUHUMYMOB

« OTKNOHeHNe, cocTasnaoLmMe nocreaoBaTenlbHOCTU U HECUMMETPUS

« [loTpebrnenne n mynstntapudg

« XXypHan cobbituin (SOE), xxypHan npudopa, cHeéTyunkm K3, cTaTtyCbl AUCKPETHbIX
BXOO0B/BbIXOO0OB

« KoHdurypauua n gnarHoctmka npmbopa
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[lporpamMmmupyembie yCTaBKK

YctaBku ansa NKJ3

» [lepexogHble Npouecchl, NnepeHanpsaXeHna, nposarsbl U NpepbiBaHNA
HanpsxeHns, aBapumnHele yeegomrnenmsa ITIC n SEMI F47, BbicTpble UIBMEHEHUSA
HanpsaXXxeHns, NyCKOBOM TOK

« Tpurrep OUCKPETHbIX BbIXOAOB, XypHana cobbiTnn (SOE), XXypHanoB AaHHbIX
(DR), xypHana ocuunnorpamm (WFR), XXypHarna aBapMnHbIX ocumnifiorpaMmm
(DWR), xXypHana cpegHekBagpaTtuyHbix 3HadeHu (RMSR), iTrigger u
aBapunHble email-yBegomMneHus

OOLwure nporpamMmupyemMbie yCcTaBKuU

« 32 Nosb30BaTENbCKUX NPOorpamMMmpyeMbliX YCTaBOK, MOHUTOPUHT NPEBbLILLIEHUS
3aJaHHbIX 3HAaYEHNN (HanpsKeHne, TOoK, YacToTa, MOLLHOCTb, KO3(PULUNEHT
MOLLHOCTU, raPMOHUNKU, HECUMMETPUSA, dornkep n ap.)

* HacTtpanBaembie noporu cpabatblBaHUSA U BPEMEHHbIE 3a4EPXKKU

« Tpurrep OUCKPETHbIX BbIXOOOB, XYypHana cobbiTnun (SOE), XXypHanoB AaHHbIX
(DR), xypHana ocuunnorpamm (WFR), XXypHana aBapuUnHbIX OCLUIINIOrpamMm
(DWR), xXypHana cpegHekBagpaTtuyHbix 3HadeHn (RMSR), iTrigger u
aBapunHble email-yBegomneHus

YcTaBKuU ANCKPEeTHbIX BXOA4O0B

* YnpasrieHne COCTOAHNEM BbIXOAOB B OTBET HA U3BMEHEHUNS COCTOAHUS
OVCKPETHbLIX BXOO0B

* Tpwurrep OANCKPETHLIX BbIXOOO0B, XypHana cobbitnun (SOE), XXypHanoB AaHHbIX
(DR), »xxypHana ocuunnorpamm (WFR), XXypHana aBapuUnHbIX OCLUIINOrpaMmm
(DWR), xypHana cpegHekBagpatuyHbix 3HadeHn (RMSR), iTrigger u
aBapunHble email-yBegomsreHunsd

Yacbl peanbHOro BpeMeHwu

* [lpnbop ocHaLLEH Yacamu peanbHOro BPEMEHN C Pe3EPBHLIM NUTAHUEM OT
b6atapen. TouHocTb 6ppm ( < 0,5c B AeHb)
* CuHxpoHusaymsa spemenu rno Modbus RTU, NTP, GPS 1PPS n IRIG-B

KOMMyHUKauMOHHbIe BO3SMOXHOCTHU

MopTbl Ethernet (P1, P2)

« [1Ba nopta Ethernet 10Base-T/100Base-TX ¢ nocnegoBaTerbHbIM
nogKntoYeHnem n pasbemom RJ45

« Bbibop pexuma IP-agpecaunn — DHCP n ctatuyeckui

* YnpaerieHme CnnMckoM OoCTyna KIMEHTOB

* [loppepxmBaembie npotokonbl: Modbus TCP, HTTP/HTTPS, NTP, SMTP,
SNMP, FTP/FTPS, RSTP, MQTT, BACnet/IP, IEC 61850 n IEC 60870-5-104

« Beb-cepBep co BCTPOEHHOW 3aLLMTON NAPONEM U MHOIOMNOMb30BaTENbCKUM
OoCTynoM. PasHbi ypOBEHb 4OCTYMa rNo3BOMSIET OPraHM30BaThb MPOCMOTP
OaHHbIX, BbIMOTHNUTb HACTPOMKY ycTponctea n obHoBuTh [10.

 OpgHOBpPEMEHHOE MOAKIIYEHNE HECKOSbKUX KnneHToB, Ao 5xModBus TCP un
S5xM3K61850.

RS485 (P3)

«  OnTn4yeckn nzonupoBaHHbIn NopT RS-485 co ckopocTbio nepegayn gaHHbIX OT
1200 go 38400 6ut/c

» [logoepxnsaembie npotokonbl: Modbus RTU, Ethernet Gateway n Modbus
Master

» [logpoepxka oo 31 sBegombix Modbus yctpoucts

@ SystemeMeters PM

CucrtemHasa nHrerpauus

BcTpoeHHbIN BeO-cepBep/FTPS

* BcTpoeHHbIn BeB-cepBep € 3amMTON naponem odbecneyvmBaeT NpocTon AOCTyn
K ynpaBrneHnto gaHHbIMU N Noa4epKXMBAET BO3SMOXHOCTb HACTPOMKU
ycTponcTBa vyepe3 Beb bpaysep 6e3 crneunanbHOro NporpamMmmHoro
obecne4vyeHus.

« C nomoLlblo 3alULLEHHOrO rnaposniem BCTpoeHHoro FTPS-cepBepa BO3MOXKHO
BbIrpy>atb Excel JOKYMEHTbI C AaHHbIMU NO U3MEPEHUAM, CYTOHYHBbIMU U
HegenbHble otyeTamu no ctadHaapty IEEES19-2022, a Takke ocumnnorpaMmmel
B dopmate COMTRADE 6e3 cneuymansHoro 0.

IPQ Explore

» becnnaTtHoe nporpammHoe obecneveHne ana ogHOBPEMEHHOIO NOAKMIOYEHUS
K HECKOINbKMM aHanunsartopam cepun PM8200

» [logpepxka KoHdurypaumm anga scex napameTpoB HACTPOWUKMU

* OTobpaxeHne namepeHuin B pearibHOM BpeEMEHU, COBbITUIN KaYecTBa
9NIEKTPOIHEPTUN N OCLUUSINOTrPaMM.

« Bo3MOXHOCTb aKkcnopTa xypHarnos aHepruu (IER n AER) 1 XXypHanoB faHHbIX
(DR n SDR), a Takxe ot4yetoB no (OCT 32144-2013 n IEEE Std 519-2022

I/IHTerpau,vm CO CTOPOHHUMU CUNCTEMaMU

* [lpocTtasi uHTerpaunsa B cucteMbl aBTtomatusaumm nogctaHumn, SCADA nnn
BMS cuctem ¢ nomourybto npotokonos Modbus, IEC 61850, IEC 60870-5-104 u
BACnet/IP
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TexHUu4YeckKkmne xapakTepucTuku TOYHOCTb N3MepeHun

Bxoabl HanpsxeHusa (V1, V2, V3, VN) U3mepeHune TouyHOCTBL Pa3pelwueHue
HoMuyHanbHOE HanpsixxeHue (U) +0,1% 0,001B
HalnpAXeHue Un 400B UCba3H. / 690B UnuH. + 20% Tok (ll 12 13 |4) +0 1% 0.001A
Onana3oH namepeHmnu 4-800B UdbasH. / 7-1380B UnuH. MowHocTb (P,Q,S) +0,2% 0,001kX
2*Un (annTenbHo), KBT*4, KBA*y rOCTK31 81 %2228'2012 0,1KX*y
[eperpy3ka 4*Un (B Te4yeHmne 1c) nace Y.
. M3K 62053-24 .
KBAp*4 % 053 0,1kBAp*y
Harpyska <0,5 BA (Ha ¢pasy) face .
+0 20
[MepBuny: 1-1000000B; KM £0,2% 0,001
KTH BTOpYMY: 1-1500B ®azoBbIit yron +1° 0,1°
KaTeropus YacToTa,
0e3onacHOCTH CAT Il Ao 6008 Unuh. OTKITOHEeHuUSA +0,003ly 0,001y
4acToThl
YacToTa 40-72 'y
[apMOHUKM, [OCT 30804.4.7
0,01%
UHTEeprapMoHUKHU Knacc |
Bxoabl Toka (111, 112, 121, 122, 131, 132, 141, 142) HecummeTpus +0.1% 0.01%
HomMunHanbHbIN HanpaXeHns
BTOPWYHbIN TOK In SA (1A — onuwsA) HecummeTpums Toka +0,5% 0,01%
Odnana3oH 0,1% - 200% In dnukep MGK 61000-4-15 0.001
Knacc F1 !
[lopor 4yBCTB. MO TOKY 0,1% In
2*In (ANnUTEnbLHO),
Meperpy3ka 4*In (B TedeHue 10c), YcnoBusl OKpyxarlLieu cpegbl

20*In (B Te4eHne 1c)

YcnoBusd oKpyXxaroLien cpegbl
KaTeropusa 6e3onacHocTu CAT Il oo 600B ULL Py - beA

<0,75 BA (Ha cpasy) @5A PaGouas Temneparypa oT -25°C o +70 °C
Harpyska ’
<0,5 BA (Ha pasy) @1A Temnepartypa
XpaHeHwus oT -40°C no +85 °C
KTT [lepBuny: 1-30000A; BTopuny: 1-50A
OTHOCUTEenbHasA
Bxoa 14 (HenTpanb) [MepBuy: 1-30000A; BTopuy: 1-50A BNaXXHOCTb 5% - 95% (6e3 KoHaeHcaTa)
ATmocdepHoe
AaBreHue 60 klla- 106 klla
Bxoabl nutaHua (L/+, N/-) B
bICOTa Hag YPOBHEM
95-277B nep./nocT. Toka, +10%, Mops <2000 m
MMutaHue 47-440 'y
< 14BA/10BT @250B nep. TOKa CTeneHb 3arpsisHeHus 2
Harpyska <6 BT @24B nocr. Toka YcTaHOBKa ToNbKO BHYTPY NOMELLEHNS
KaTeropus
nepeHanpsXXeHus OVC lll po 300B UnwuH.

MexaHun4yeckue napameTpbl

OuckpeTtHble Bxoabl (DIC, DI1, DI2, DI3, DI4)

Tun NCTOYHUK NUTaHUA 24B nocT. ToKa Pa3mepbl BLIpe3a 92MM * 92 MM
YacToTa onpoca 1000 Iy 3 . .
3anepkka Pa3mep cuyeTumka 96mMM * 96 MM * 95 MM
«yCTpaHeHus apebesra» 1MC MUHUMYM CteneHb 3awumThbl |IP IP54
OunckpeTtHble Bbixoabl (D011, D012, D021, D022)
Tvn InekTpomexaHnyeckoe perne (HO)
S5A @ 250B nep. Toka nnu 30B
Harpy3ka NOCT.TOKa
Tun HarpysKu Pe3ncTnBHbIN

@ SystemeMeters PM SysTe me

elecTric

JHepruda. TexHonornn. HagexHocTb.




PyHKUMOHaNbHbIE OTNNYUA Moaeneun

CpaBHUTENbHbIN NApaMETP PM8201 PM8213 PM8225

BbICOKOCKOPOCTHLIE N3MEPEHUS
Namepaembin TOK HenTpanu 14
PacyeTHbIn TOK HenTtpanu (IH)

PacyeTHbIn TOK yTeuku (Iaud) u

ObbeEM 3HEProHE3aBUCMMOU NMaMATH 512MbB 2I'b 4I'b
CootetcTtBue N(OCT MOK 61000-4-30 -- Knacc S Knacc A
VIHTeprapMOHUKU -- m -
dnukep (Pst, Plt) -- _ =
bbiCTpble N3MEHEHNA HANPSAXKEHUS -- n n
[lepexoaHble NpoLEeCChH -- = -
[TyckoBOW TOK —- n -
Hanpsi»keHns curHanos,

nepengaBaeMbIX Mo -- _- n

SNEKTPUYECKUM CETAM

CnekTparbHble
cocTaBngawwmne 2-9klu

OHeprusd rno rapMoHMKam -- -
[locTOodAHHbIE cocTaBnsawwme U & | - -
Ot1yeT no OCT 32144-2013 --

OTtyeTt no IEEE 519-2022 -- u u
KypHan ctatuctudecknx gaHHblx (SDR) -- u u
Modbus MacTtep n n n
Beb-cepBep (HTTP/HTTPS) _ _ =
FTP/FTPS u - -
SNMP u n -
MQTT u H |
BACnet/IP n m =
MO3K 60870-5-104 u u n
M3K 61850 -- - -

5 _ N H
ABapunHble Email yegomnexus (SMTP) = (BbIrPy3Ka OTYETOB MO | (BbIrpy3ka OTYETOB MO

[OCT 32144-2013 m [OCT 32144-2013 n
IEEE 519) IEEE 519)

CUHXPOHN3aLUMNS BPpEMEHMU . =
no GPS u IRIG-B .
ITrigger (MynsTUYHKLUMA 3arnycka _ =
NPOLECCOB 3anucy 1 NepeKrnoYeHns) "
[TocyTouYHbIE/MOMECAYHbIE rPpadUKK - - -
noTpebneHns saHeprum
KpuBble TpeHO0B ANA XKypHanoBs
naHHbIX DR " " "
KpuBble TPpeHO0B ANA XKypHanoBs
cTaTucTudecknx gaHHblx SDR o o _

ABapumnHoe
ocuunnorpadgpupoaHne DWR

-- HE NMPUMEeHNMO

B roagepXmnBaeTCH

Systéme
elecTric

JHeprua. TexHonornn. HageXHocTb.
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Pa3bemMbl gnsa noaknoyeHUs Kadeneun

0 NuckpeTHsbie Bxoapl (DI)

e Bxoa nutaHus

o Knemma 3azemieHUNA

000000‘0000

)

| f KT - 3
0000‘0___J e e o000

o 2*10/100BaseT Ethernet nopra

o MBMepMTeanble BXOAbl TOKa

G [unckpeTHble Bbixoawbi (DO)

0 N3ameputenbHbie BXOAbl HaNPAXKEHUS

e Mopt RS-485

o Mopt Rj45 (ans moaynsa pacwmpeHus)

P1(10/100M)  P2(10/100M) Expansion
ocremm—rraras.

W

MoOMEHT 3aTaXKKu
Makc. ceyeHune

HanmeHoBaHMe NOoaKMIoYeHUS Pa3smep (pekomeHOyemMbIn/

NPOBOOHMKA ’
MaKCUMarnbHbIN)
NamepuTenbHble BXOAb
HanpPsXXeHns
Bxogbl nntaHug
2.5MM* 2,8 Mm 0,2 - 3,5 MMm? 0,3/0,44 Hm (M3)
Knemma 3azemneHus
[TopT RS-485
OuckpeTHble Bxoabl (DI)
2.6 MM * 3,3 MM 0,2 - 3,5 Mm? 0,4/0,49 Hm (M3)
OunckpeTHble Bbixoabl (DO)
NameputenbHble BXOObl TOKa 7,8 MM * 7,8 MM 0,5 - 2 MM? 0,7/1,17 Hm (M3.5)

Systéme
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CxemMbl noaknoyYeHus

CeTtb
ABCN

Harpy3ka

PM8200

5O ¢

I B I B N A
O

T
Inins

S

bnok 3akopaynBaHus
BTOPUYHOU OOMOTKU TT

3-ha3Hoe 4-npoBoAgHOE NOoAKMYeHne no cxeme “3se3ga’
C NpUMeHeHuneM 4 TpaHcopmMmaTopoB TOKa

D

T

A4 AN I
\)

N

O ¢

D

Harpyska Brok 3akopaunBaHusi
BTOPUYHOU OOMOTKU TT

3-ha3Hoe 4-npoBoAgHOE NOoAKMYeHne no cxeme “3se3ga’
C NpUMeHeHneM 3 TpaHcopmMaToOpPOB HaNpPAXXeHNA u 4 TpaHcdopmMaTOpPOB TOKA

Systéme
elecTric

JHepruda. TexHonornn. HagexHocTb.
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CxemMbl noaknoyYeHus

I — 2A PM8200

Harpy3ka Bnok 3akopa4ynBaHuUs

— BTOPUYHOM OOMOTKM TT

3-tha3Hoe 3-npoBoaHOe NOoAKMYeHUe No cxeme “3Be3aa C 3aseMneHnemM HyrieBoUu TOYKN”
C npumMeHeHueM 3 TpaHchopMaToOpOB TOKa

Harpyska _1_ Bnok 3akopaunMBaHus

=  BTOPUYHOM OOMOTKM TT

3-ha3Hoe 3-npoBoAHOE NoAKrYeHue no cxeme “3sesna ¢ 3a3eMNeHNEeM HYNeBON TOYKN™
C npumMmeHeHueM 3 TpaHchoOpMaTOpPOB HaNpsXKeHna n 3 TpaHchopmMaTopoB TOKA

@ SystemeMeters PM SysTe me
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CxemMbl noaknoyYeHus

Cetb
V1
|* )
V3
VN
l"',-"'l
1 /, 111
(/ 121
' ]
.l—tFl -
(/) 131
> ]
_F 2
(7 _ 141
F’J 142

Harpy3ka Bnok 3akopaumsaHus
— BTOPUYHOMU OOMOTKU TT

3-chpa3Hoe 3-npoBOoAHOE NoAKMNYeHne No cxeme “TpeyronbHUK”
C NpUMeHeHneM 3 TpaHcopmMmaTopoOB TOKa

ABC 2A TH 2A PM8200

Harpy3Ka bnok 3akopaynBaHus
—_— BTOPUYHOU OOMOTKU TT

3-tha3Hoe 3-npoBoaHOe NOAKMYEHUE No cxemMme “pasoMKHYTbIU TPEYronbHUK”
C NPpUMEeHeHneM 2 TpaHcopMaTopoOB HaNpsaXXeHnAa u 3 TpaHcdopmMaToOpPoOB TOKa

@ SystemeMeters PM SysTe me
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CxemMbl noaknoyYeHus

AB C 2A TH 2A PM8200

Harpy3ka Bnok 3akopauMBaHus
"=  BTOpU4YHOM OOMOTKM TT

3-ha3Hoe 3-npoBoAHOE NoAKMKYeHne No cxemMme “pa3oMKHYTbIU TPeyrofibHUK”
C NPpUMEeHeHneM 2 TpaHCcPopMaToOpPOB HaNpPAXXeHNA U 2 TpaHcdopMaTOpPOB TOKa

Cetb

AB N PM8200

>

)
| B

-]
-]
O

O

.

[-:-

bnok 3akopaunBaHus
BTOPUYHON OOMOTKU TT

Harpy3ka

1-cpa3Hoe 3-npoBoAHOE NpsAMoOe NoAKMYeHne ¢ npumeHeHuemM 2 TpaHcdopmMaTopoB TOKa

Systéme

elecTric

JHepruda. TexHonornn. HagexHocTb.
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CxemMbl noaknoyYeHus

) N 2A PM38200

Brnok 3akopaynBaHus

Harpy3ka “—  BTOpUYHOU OOMOTKM TT

1-cpa3Hoe 2-npoBoaHoe L-N npsaMoe nogknyeHne ¢ npumeHeHnem 1 TpaHcopmaTopa Toka

A B 2A PM8200

bnok 3akopaynBaHus
Harpy3ka "=  BTOpPUYHOM O6MOTKMU TT

1-cha3Hoe 2-npoBoaHoe L-L npamMmoe noakno4vyeHue ¢ npumeHeHuemM 1 tpaHcdopmaTopa Toka

Systéme

elecTric

JHepruda. TexHonornn. HagexHocTb.
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[abapuTHbLIEe U YCTAaHOBO4YHbIE pa3mMepbl

Kommepyeckue pedepeHchl

PedepeHc OnucaHune
CueTyuk anektpudeckon aHeprun PM8200 5A (0,2S), 4DI1+2D0O,
PM8201 nutaHne 95-277B AC/DC + 10%, 47-440[ vy
CueTyuk anektpudeckon aHeprun PM8200 5A (0,2S), 4DI1+2DO0,
PM8213 nutaHne 95-277B AC/DC * 10%, 47-440l'y, MOK 61000-4-30 (knacc S)

CueTyuk anektpudeckon aHeprum PM8200 5A (0,2S), 4DI1+2D0O,
PM8225 nutanHune 95-277B AC/DC = 10%, 47-4400u, MOK 61000-4-30 (knacc A)

Systéme
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