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1. BcTyn

Y OOKYMEHTI HaBeAEeHO BiAOMOCTI 040 XapaKTEPUCTUK, MOPSAKY MOHTaXy, BCTAHOBNEHHS Ta ekcnnyaTauii
OaraToyHKUIOHaNLHOrO enekTPoHHOro TpudpasHoro nidynnbHUKa enekTpoeHeprii EM600 tnn 620 (gani
niymnsHMK EM600 Tmn 620):

e  [1aHi NPO KOHCTPYKLUIit0, pyHKLiOHaNbHI 0cOBNMBOCTI, METPONOriYHI MapaMeTpu

e peKkomeHaaLii 3 TexHiku 6e3nekun nNpu ekcnnyaradii NivnnbHKKa

e pekomeHAauil wWwoao BMBOPY KOHQirypauiiHMx napameTpiB, MOHTaXy Ta BCTaHOBIEHHIO,
3aCTOCYBaHHIO Ta eKcnyaTauinHoMy OGCryroByBaHHIO, MEPIOAMYHIA NOBipUi, yYTunisauii npunagy
nicnsa 3akiH4eHHA TepMiHy ekcnnyaTauii.

Onuc npusHayeHnin gns KBanicikoBaHOro NepcoHasny eHeproreHepyrYvnx i eHepronocTavanbHUX KOMMaHin,
NPOMUCIIOBUX NIAMNPUEMCTB, L0 eKCNNyaTyTb Npunaan obniky enekTpoeHepril.

BaraTodyHKUiOHanNbHI NiYNNBHUKM €NEeKTPUYHOT eHeprii HOBOro nokoniHHA cepii EM600 tvun 620 € nogHicmio
rpozpamosaHi eneKTPOHHI Npunagu, Wo 3abesneyvyoTb BUMIPIOBAHHSA eNeKTPUYHOI eHeprii Ta NOTYXHOCTI,
a TaKoX MOHITOPUHT i KOHTPONb NApaMeTPiB eNeKTPUYHOT Mepexi.

JliynmnbHUKN MaloTb Kinbka KOMYHiKaUiiHMX iHTepdenciB i po3wmnpeHi yHKUioOHanbHi MOXIMBOCTI, WO
O03BOIISiE OpraHizoByBaTy 6aratoTapndHMI 061K CNOXMBAHHST €NEeKTPOEHEPTii, aBTOMaTUYHE 3YNTYBaHHS
Ta apxiBauilo gaHMX BUMIpiB, B TOMY YMUCIi B CKnagi aBTOMaTM30BaHMX CUCTEM KOMeEpLINHOro obsiiky
€Hepropecypcis.

lMporpaMyBaHHS MiYUIBHUKIB, B TOMY YMCHi CXEMa BKIIOYEHHS (4-X 4pOTOBa Mepexa, TpU BUMIpHOBarbHNX

ernemeHTn abo 3-x ApoToBa Mepexa, ABa BUMIPIOBANbHUX €NeMeHTU) i 3YNTYBaHHA AaHUX BUMIPIOBaHb
(nokanbHO i ANCTaHUIMHO) BUKOHYETBLCS 3a Aonomoroto nporpamHoro nakety ACE Pilot.

EM600 T1n 620. baratodyHKLUiOHanbHUIN NiYMABHUK enekTpoeHeprii. Onuc.



2. CKopo4yeHHsA Ta abpeBiaTtypu

3C 3MiHHWIA CTPYM M Mera (10°)
IOA IHcbopMmaLiiHui Oucnnen | Makc Makcumym, MmakcumansHui
AbBoHeHTa
CE European conformity (logo) MH MaKkcumMyMm HaBaHTaXeHHs, iHankauis MH
Cosem |[Companion specification for |MID Measurement instruments directive
energy metering (European Union)
TC TpaHcdopmaTtop cTpymy MwH MiHiMyM, MiHIManbHUR
nc MMOCTiiHWIA CTPYM MM MinimeTp
DLMS Device language message |Hom HomiHanbHui
specification
n3an Mepexio Ha 3umoBWMA/NITHIK | NVM HepynHiBHa nam'atb
yac
3PN 3akiHyeHHs1  po3paxyHkoBoro |OBIS Object identification system
nepiogy
3ni 3akiH4eHHs nepiogy iHTerpauii | Cos ¢om | KoedilieHT NoTyXHOCTI
EMC EnekTpomarHiTHa CyMmiCHICTb PSTN | Packet switching telephone network
G Mura (10°) RF PapiovacToTa, pagio4acToTHWI Aiana3oH
GSM Global system for mobile |BB BigHocHa Bororictb
communications
GPRS General packet radio service RMS CepegHbo-kBagpaTnyHa BennymHa (CKB)
nn3 lMepeHocHun nporpamatop /|RTC "OAMHHMK peanbHOro Yacy
34MTyBay
HF BucokoyacTtoTHU# YBH YutaHHa 6e3 Hanpyru
Hz My SAP Service access point (Cosem)
I Ctpym SCADA | Supervisory control and data acquisition
B T.\. B TOM YuChi ceK cekyHaa
T. 3B. TaK 3BaHUMN ni MNepioa iHTerpauii
In (Ib) Hominanbhui (6asosun) ctpym | T Tepa (10")
Be/BuB |Bsogu i Busogu CPE CymapHi perictpu eHeprii
Iy IHppavepBOHUIA CKI CymMapHuii koedilieHT rapMoOHiK
IEC/MEK | MixHapogHa enektpoTexHidHa |A Awmnep
KOMicisi
k KM”O (103) Vv BOJ‘IbT
LAN Local area network TH TpaHcdopmatop Hanpyru
PKI PignHHokpucTaniyimni gucnnen |WEEE |Waste electrical and  electronic
equipment directive (European Union)
cBO CBITNOBMNPOMIHIOYUIA gioa W Batr
rH padhik HaBaHTaXKEHHS Wh BatTt*rog
rePy "0ANHHUK peanbHOoro Yacy BMN3 B6ygoBaHe nporpaMHe 3abe3neyeHHs
ICS Itron Companion Specification | IDIS Interoperable Device Interface
(CymicHa Cneumdikauis Itron) Specification (Cneuudikauis iHTepdency
CYMICHUX Npuagis)
ucC Use case (BapiaHT 3PN 3akiHYeHHs1 po3paxyHKOBOro nepioay
BMKOpPUCTaHHs - BB)
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3. BignoBigHicTb cTaHaapTam

JliunnbHnk EM600 Tvn 620 noBHICTIO BiAnoBigae HacTynHUM cTaHAapTaM Ta HOPMaTUBHUM JOKYMEHTaM:

IEC 62052-11 Electricity metering equipment (AC) - General requirements, tests and test conditions, part 11: Metering equipment
(equivalent to EN 62052-11)

IEC 62052-31 Electricity metering equipment (AC) - General requirements, tests and test conditions, part 31: Product safety
requirements and tests (equivalent to EN 62052-31)

IEC 62053-21 Electricity metering equipment (AC) - Particular requirements, part 21: Static meters for active energy
(classes 1 and 2), (equivalent to EN 62053-21)

IEC 62053-22 Electricity metering equipment (AC) - Particular requirements, part 22: Static meters for active energy
(classes 0,2S and 0,5S), (equivalentto EN 62053-22)

IEC 62053-23 Electricity metering equipment (AC) - Particular requirements, part 23: Static meters for reactive energy
(classes 2 and 3), (equivalent to EN 62053-23)

IEC 62053-24 Electricity metering equipment (AC) - Particular requirements, part 23: Static meters for reactive energy at
fundamental frequency (classes 0,5S, 1S and 1)), (equivalent to EN 62053-24)

IEC 62053-31 Electricity metering equipment (AC) - Particular requirements, part 31: Pulse output devices for electro-mechanical
and electronic meters (equivalent to EN 62053-31)

IEC 62053-52 Electricity metering equipment (AC) - Particular requirements, part 52: Symbols

IEC 62053-61 Electricity metering equipment (AC) - Particular requirements, part 61: Power Consumption and Voltage
Requirements

IEC 62054-21 Electricity metering equipment (AC) - Tariff Load control, part 21: Particular requirements for time switches
(equivalent to EN 62054-21)

IEC 62056-21 Electricity Metering — Data exchange for meter reading, tariff and load control - Direct local data exchange
(supersedes IEC61107)

IEC 62056-42 Electricity Metering — Data exchange for meter reading, tariff and load control, part 42: Physical layer services
and procedures for connection-oriented asynchronous data exchange

IEC 62056-46 Electricity Metering — Data exchange for meter reading, tariff and load control, part 46: Data link layer using HDLC
protocol

IEC 62056-47 Electricity Metering — Data exchange for meter reading, tariff and load control, part 47: COSEM transport layers for IPv4
networks

IEC 62056-53 Electricity Metering — Data exchange for meter reading, tariff and load control, part 53: COSEM Application
layer

IEC 62056-61 Electricity Metering — Data exchange for meter reading, tariff and load control, part 61: Object identification system
(OBIS)

IEC 62056-62 Electricity Metering — Data exchange for meter reading, tariff and load control, part 62: Interface classes

Directive 2014/22/EU for Measurement Instrument Directive (MID), EMC Directive 2014/30/EC, Directive 2011/65/EU (RoHS2),

EN 50470-1 Electricity metering equipment (AC): Part 1 General requirements, EN 50470-3 Electricity metering equipment (AC):
Part 3 Particular requirements

OCTY EN 62052-11:2015 (EN 62052-11:2003, IDT) 3acobv BUMiptoBaHHS €NeKTPUYHOI eHeprii 3MiHHOro CTpyMy. 3aranbHi BUMOrH,
BMNpobyBaHHs Ta yMOBU BUNpobyBaHHs. YacTuHa 11. NiYMnbHUKM enekTpuydHoT eHepril

OCTY EN 62053-21:2018 (EN 62053-21:2003; A1:2017; IDT; IEC 62053-21:2003; A1:2016, IDT) 3acobu BMMiptoBaHHs1 €MeKTpUYHOi
eHeprii 3MiHHoro ctpymy. CneujanbHi BumMoru. YactuHa 21. JliYMnbHUKY akTUBHOT eHeprii cTaTuyHi (knacis TouHocTi 1 2)

OCTY EN 62053-22:2018 (EN 62053-22:2003; A1:2017, IDT; IEC 62053-22:2003; A1:2016, IDT) 3acobu BUMiptOBaHHS! €MEeKTPUYHOI
eHeprii 3MiHHoro cTpymy. CneujanbHi BumMoru. YactuHa 22. JliuunbHUKY akTUBHOT eHeprii cTaTuyHi (knacie TouHocTi 0,2S i 0,5S)

OCTY EN 62053-23:2018 (EN 62053-23:2003; A1:2017; IDT; IEC 62053-23:2003; A1:2016, IDT) 3acobu BMMiptoBaHHs1 €MeKTpUYHOI
eHeprii 3MiHHoro ctpymy. CneujianbHi BumMorun. YactuHa 23. JliYmnbHUKK peakTUBHOI eHeprii CTaTuyHi (KnaciB TOYHOCTI 2 i 3)

OCTY EN 62053-24:2018 (EN 62053-24:2003; A1:2017; IDT; IEC 62053-24:2003; A1:2016, IDT) 3acobu BMMiptoBaHHs1 €MeKTpUYHOI

eHeprii 3miHHOro cTpymMy. CneujanbHi Bumorn. YactuHa 24. CTaTuyHi NiYNNbHUKN peakTMBHOI eHeprii AN OCHOBHOI YacToTu (Knacwu
TouHocTi 0,58, 1S 1a 1)

OCTY EN 62059-32-1:2016 (EN 62059-32-1:2012 IDT) 3acobu ans enekTpuyHnx BumiptoBaHb. YactunHa 32-1. [JoBroBiYHICTb.
[MepeBipka cTanocTi METPONOriYHNX XapakTepUCTUK 3a 4ONOMOrOI0 MiABULLIEHOT TeMnepaTypu)
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4, 3aranbHi pekomeHaauil 3 6eaneku

KoHcTpykuia niyunsHuka EM600 tun 620 Bignosigae sumoram ampektneun €C WEEE (Waste Electrical and
Electronic Equipment Directive), o B1u3Ha4ae NopsAoK yTunisadii Ta NOBTOPHOrO BUKOPUCTaHHA MaTepianis Ta
KOMMOHEHTIB npunagy.

lMicns 3akiHYeHHsA po3spaxyHKogo2o TepMiHy ekcnnyatauii (30 pokiB), NiynnbHWK Mae ByTn AeiHCTanbo0BaHNM
i nepegaHuin, onsa ytunisadii, cnewianisaoBaHoi KOMNaHii, L0 BONOAi€ BignoBigHNMM TEXHONOTAMMN, NiLEH3IAMN
Ta 4o3BONaMMm.

YBATA!

JliyunbHuk cni@ ecmaHoenoeamu i niokoYamu, 8idrnogidHo A0 sumMoz ma pexkomeHoauil Oito4ux
lpasun ynawmyeaHHS i MexHIYHOI eKcrinyamauii er1eKmpoycmaHo8oK.

Opranisauis, nepcoHan skoi BUKOHYE MOHTaX i MigKNIOYEHHS NiYnnbHUKA, HECe MOBHY BiAMOBIAANbHICTL 3a Te,
Lo ii cniBpoBITHUKMK:

e  yBaXHO BMBYWMM LeN JOKYMEHT,
e  MalTb AOCTATHIO KBanigikauito Ans BUKOHAHHA pooiT,
e  [OOTPUMYIOTBCSH i BUKOHYIOTb BUMOrM MNpaBun i IHCTpyKLin.

Mpu BUKOHaHHI pOBIT 3 MOHTaXy Ta NiAKMIOYEHHSA NiYNNbHUKA HagyeHUU i KeanighikogaHuli MepcoHasl NOBUHEH:

e  [OOTpMMyBaTMUCb BMMOT i pekoMeHaauin MNpaBun 6e3neyHoi ekcnnyaTauii eNneKkTpoycTaHOBOK,

MpaBun  ynawTyBaHb  enekTpoyctaHoBoK i  [lpaBunm  TexHiyHOI  ekcnnyaTauii
€NeKTPOyCTaHOBOK;

e  BMKOPWCTOBYBaTW iHCTPYMEHT i MPUCTOCYBAHHS, O NPU3HAYeHi Ana pobiT 3 NiYnnbHUKamu
€neKTpoeHepril.
YBATA!

e KWo nepen BCTAHOBMNEHHAM IiYMITbHUKM NPOXOAATE METPOSOriYHy NOBipKy, CNid nam'ataTty,
WO noBipoYHa yCTaHOBKa MOBMHHA 3abes3nedyBaTy ranbBaHiYHY PO3B'SA3KYy MK naHuloramu
CTPYMY i HANPyru nivynnbHUKa

e [lpu MOHTaxXi i NigKMHOYEHHI NiYMNbHMKA 3i BCIX CTPYMOBEAYYMX YacTUH NOBMHHA OyTW 3HATA
Hanpyra, a BTOPUHHI kona TpaHcdopMaTopiB CTPYMY 3aKOPOYEH.

e He BcTaHoBMOMTE NIYUMBHKKK, SIKi MAOTb SBHI NOLIKOAXKEHHSA abo, Hanpuknaz, Bnanu, HaBiTb
AKLWO | HEe BUOHO XOAHUX MOLWKO4XEeHb. MOXNMBI BHYTPILLUHI MOLIKOAXEHHA MOXYTb NPUBECTU
[0 K.3. | ypaKeHHs1 eNekTPU4HUM CTPYMOM. Taki NMiYnMibHUKK NiansaraoTb A0AaTKOBIN nepesipLi
i, Np¥ HeobXiAHOCTI, NOBEPHEHHIO Ha 3aBOA-BMIOTOBIIOBAY.

e 3ab0OpOHEHO MUTK NIYMMBHUKU B MPOTOYHIN BoAi abo BOAOK Mig TUCKOM, TOMY LLO Le MOXe
BVKITMKaATU NONagaHHSA BOAW BCepeanHy KOprycy i, SK Hacnigok, K.3.

e JliuMnbHMKM MOBWHHI 36epiratuca B CyxuX, YUCTUX MPUMILLEHHSX Mpu TemnepaTtypi Big
- 40°C pgo + 85°C. He ponyckaetbcsa Tpuane (noHag 1 pik) 3bepiraHHs npu TemnepaTypi
noHapg + 70°C.
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5. 3aranbHi BigomocTi

JlivnmneHnk EM600 tnn 620 dyHKUiOHANbHO € 3aKiHYEHOK BMMIPIOBaNibHOK CUCTEMOLD, LLUO
po3milieHa B Kopnyci TpudasHoro nivunbHUKa enekTpoeHeprii (rabapuTHi i npueaHyBarsbHi
po3mipu BignosigatTb ctaHgaptam DIN), a kepytoui/imnynbCHi BBOOW/BMBOAW, KOMYHiKaLifHi
iHTepdericn (ontudHui, ctaHgapty MEK 62056, i enektpuyHi RS-232 ta/abo RS-485) npunagy
3abesnevyoTb 06MiH AaHMMK MO CTaHOAPTHUX NPOTOKONaX.

JTiYMNbHUK BUKOHYE BUMIPIOBaHHS | 064McneHHst baratbOx napameTpiB eHEProCNOXMBAHHS, B T.4.
BUMIp eHeprii, po3paxyHOK MakCMMyMy HaBaHTaXEHHsl i 3anuc faHuX BUMIpIOBaHb y BUrNsAi
«rpacikiB HaBaHTaxeHHA» no 40 kaHanax (gBa pekopaepwu). Y nam'ati npunagy 36epiratotbca
apxiBHi HaBopu JaHUX BUMIpIOBaHb, a B creliansHux «KypHanax noginy - 3anncu npo aBapiiHi,
JiarHOCTUYHI, KOMYHIKaUinHi Ta iHWi nogii, 3MiHM NapameTpiB Mepexi Ta AKOCTi eNneKTPOeHeprii.
JTiumnbHKK, cninbHo 3 nporpamHuM naketamun ACE Pilot, 3abe3neuvye yHKUit0 nokanbHoro abo
ONCTaHLUIMHOIrO OHOBNeEHHs1 BOygoBaHoOro nporpamHoro 3abesneuveHHs (M3) i geski iHLWi
cneuianbHi PyHKLii, B T.4. KOHTPOSIb | MOHITOPMHI MNOKAa3HWKIB AKOCTi eHepril

Mpunag mae noTyxHuM TapudikauiiHoi MOAyMb, WO [A03BOMASE OOHOYACHO BECTU
BaratotapudHun 06nik 11 eHeprin i 10 HaBaHTaXeHb (Tak 3BaHi «KaHan eHeprii» i «kaHan
HaBaHTaXXeHHS») N0 He3anexHUM TapudHUM cxemam (ans 8 30HHMX Tapudis), WO MICTATb 0
12 BapiaHTiB gobosux rpadikis (0o 24 mMomeHTiB nepexony 3 Tapudy Ha Tapud Ha [oby).
MpoTsrom poky, Ans 100 gHiB, MOXHa 3anporpamMyBaTy 0cobnusi TapuHi cxemu.

TpudasHun moaynb XuBMNeHHs 3abesneyvye aBTOMaTUYHE HaNawTyBaHHS Ha HeobxigHy poboyy
Hanpyry, Npu nporpaMmyBaHHi HOMiHaNbHOI HaNpyry B Aiana3oHi Big 3x57/100B go 3x277/480B i
HopMarnbHe (YHKUIOHYBaHHA MiYMNbHUKA MpW BiACYTHOCTI HaMpyrM OAHiel ym aBox as. Ls
0cobnMBICTb, @ TaKOX, MOXIMBICTb MpPOrpamMyBaHHS KiflbKOCTi BMMIpHOBANbHUX €NIEMEHTIB
(nigknioveHHs o 3-x abo 4-x OpOoTOBOI Mepexi) i LMPOKMI Adiana3oH BMMIpIOBaHb, AO3BOMSE
BMKOPWCTOBYBATW OAHY 1 TY X MOAENb NiYnnbHMKA ANs pisHMX 06'eKTiB Mepexi Ha BCili Teputopii,
AIKy 0OCnyroBye eHeprokomMnaHis, LWo CnpoLUye TexHiYHe 0b6cnyroByBaHHS NapKy npunagis obniky
i ONTUMI3y€e ekcnnyaTauinHi BUTpaTu.

51 BapiaHT BUKOHaHHS

NiynneHuk EM600 Tvn 620 moxe 6yTn 3anporpamoBaHun anst pobotu B 3-x abo 4-x 4poTOBUX
Mepexax BUCOKOT abo HM3bKOI Hampyru npu npsiMomy abo TpaHCOpPMaTOPHOMY BKITHOYEHHI.

Hiana3zoH HomiHanbLHOI Hanpyau:

JliynnbHUK NporpamyeTbCst i aBTOMaTUYHO HanalTOBYETbCA Ha CTaHAApPTHI (3 Oyab-Akumu
NPOMDKHUMM 3HA4YEHHAMM) Hanpyru B AianasoHi Big 3 x 57,7/100B go 3 x 277/480B.

Hiana3oH 6a308020 abo HOMiHasIbHO20 (MakcuMasibHO20) CMpPyMy.

¢ 5(100) A, 3 6yapb-AkMMmM CTaHOAPTHUMU NPOMPKHUMW 3HAYEHHAMWN MakCUMarnbHOro CTpyMy
ANs NiYMnbHNUKIB 6e3nocepeaHbOro BKIOYEHHS

e 1(10) A, 30yab-9KMMM CTaHAAPTHUMM MPOMDKHUMW 3HAYEHHAMUW HOMIHAINBHOIO CTPYMY
OnNs NiYUNbHKUKIB TPAHCOPMAaTOPHOIO BKITHOYEHHS.

3anexHo Bia anapaTHOI Bepcii i KoHirypauii KoMyHiKauinHUX PYHKUIR, NIYUNBHUKU MOXYTb
MaTW JeKinbka BapiaHTiB BUKOHAHHS.

NMiymnbHuk EM600 T1n 620 - NOBHICTIO NporpamMoBaHui npunag, SKMn Mae BUCOKUW PiBEHb
byHKLiOHaNbHUX MOXnMBOCTen 6GaraTtoTapudHux BUMIPIOBaHb (YMCNO KaHariB) eHepri,
HaBaHTaXeHHs, 3anncu rpadikiB HaBaHTaXXEHHs!, KOHTPOIO NapaMeTpiB AKOCTI Hanpyru i T. iH.

Mepenik MiHIManbHMX YHKLIOHANbHMUX MOXITMBOCTEN HAaBeEHO B Tabnuu;:
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Perictpu ansa
BUMIprOBaHUX
BeNU4YUH

AkTuBHa, PeakTuBHa i [oBHa eHeprii (Mo KoXHin dasi i No kBagpaHTax)

— 42 pericTpu eHeprii

— 28 pericTpiB HaBaHTaxeHHs (18 nodasHi + 10 cymapHi)

— 26 pericTpiB nepeBuLLEHHA NiMITy HaBaHTa)keHHS (18 nodhasHi + 8 cymapHi)
— 28 pericTpiB MakcuMyMmy HaBaHTaxeHHs (18 nodasHi + 10 cymapHi)

— 6 pericTpiB OCTaHHLOrO ycepeaHeHOro HaBaHTaXXeHHs

TapudHi perictpu

Okpemi TapudHi perictpu:

i napameTpu — 88 ans eHeprii (8 Tapudis x 11 kaHanis)
— 80 ansa HaBaHTaxeHHs (8 Tapudie x 10 kaHaniB)
— 80 ans makcumyMy HaBaHTaxeHHs (8 Tapudis x 10 kaHaniB)
BOynoBaHunm roguHHWMK i OyHKUiS TapudHOro kaneHaapsi 3abesnevyoTb
3aCTOCYBaHHS:
— po 12 cesoHiB
— [0 6 TwkHeBUX rpadikis
— 0o 12 pobosux rpadikie
— 0o 24 nepexopfiB 3 Tapudy Ha Tapud Ha goby
— po 100 cneuianbHux gHiB
Mpadikm Okpemi pekopaepy QAOnsi €Heprii, HaBaHTaXeHHs, cepefHbOKBagpaTUYHUX
HaBaHTaXeHHA BESIMYUH | NapamMeTpiB SAKOCTi eHepril:

— TH1: po 20 kaHaniB

— TH2: po 20 kaHanis

— TH3: npodoinb «CTpymu i Hanpyrx»: go 17 kaHanis
—  npodinb «AkicTb Mepexi»: Ao 34 kaHanis

—  npodinb «Pnikep» (Pst i Plt)

ApxiByBaHHA
po3paxyHKOBUX
AaHux

LjomicsayHO apxiByeTbCS HAabop AaHMX BUMIpIOBaHb MO 96 kaHanax, B nam’dTi
niymnbHMKa 36epiraoTbes 18 Habopis

LljodeHHO apxiByeTbCca Habop gaHux BuMMIptoBaHb Mo 20 kaHanax, B nam’dTi
niymneHuka 36epiratoTbes 120 Habopis

OavH Habop MUTTEBUX AaHMX BUMIpOBaHb No 20 kaHamax — NS YATaHHA Ha
3anut

KomyHikauinHi
MOXIUBOCTI

1 onTuUYHWIA NopT
1 RS485 nopT (2 x RJ45):
—  ANg NigKnNioYeHHs i xxmBneHHa (12B/8BT) 30BHILIHLOrO Mogemy,
abo
— ONg NigKNIYeHHsa, B NPUMILLIEHHI KiHLEBOro crioxmsaya, 30BHiWHboro I4A
(IndbopmauiiHoro Aucnnea ABoHeHTa)
1 RS232 nopT (1 x RJ45):
—  [Ons NigKNYeHHs i kneneHHs (12B/8BT) 30BHiWHBOro mogemy
abo
—  KOMyHikauinHoro mogynst Gen5 NIC (3aBoacbka onis)
nigtpumka PSTN, TCP/IP, GSM/GPRS/3G/LTE KoMyHikauii,
DLMS/COSEM
OMCTaHLiHe OHOBMEHHSA BOyJOBaHOro NMporpaMHoro 3abeaneyeHHst (TEXHONOrIN
FOTA — “Firmware Over The Air”)

npoToKon

MoHiTopuHr
AAKOCTi eHeprii

3HUKHEHHS, NiABULLEHHS i 3HWXeHHs Hanpyru (3rigHo 3 CTY EN50160)
CymapHun koediuieHT rapmoHik (CKIM), o 15 rapmoHiku

IHamBigyansHi rapmoHiku (o 50)

®nikep (3rigHo 3 MEK 61000-4-15:2010)
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5.2  KoHcTpykKuif niuyMnbHUKa

JTiumnbHmk EM600 Tun 620 cknagaeTbCs 3 HACTYMHUX €feMEHTIB!

e Kopryc (BCi enemMeHTU BUroTOBIIEHI 3 HE3aMMMUCTOro nnactuka), Wwo BKovae a cebe
OCHOBY 3 KIEMHMKOM (2 mopaudikauii - NpsMOro BKIOYEHHST i TpaHCcdopMaTopHOro
BKITHOYEHHS), NMULbOBY KPULLKY i KPULLKY KNEMHMKa (3 MOXIMBICTIO KPIMMEHHs nig Heto
KOMYHiKauiiHoro mopynsi/mogemy). Y BEpXHbOI MpaBOi YaCTWHI NMLUBLOBOI KPULLKK
po3TalloBaHa 3HIMHA KpWLUKa, LIO 3aKpMBA€E KHOMKU KEpyBaHHA OWUCMNEEM i KHOMKY
CkmagaHHa MH/3PI. JlnuboBa Kpuiika nidMnbHMKA i KpULLIKA KNEeMHUKa nrnombyoTsea
okpemo. Kpuiuka knemHwka Mae BUCTYM, WO Ai€ Ha KiHUEBUAN BMMUKAY KOHTPOIHO
BiOKPUTTS KPULLIKX KremMHuka. [ns 3axucTy Bif HecaHKuioHoBaHoro goctyny go IP-
NepeMmnyok, MiYUIbHUKMA NPSMOro BKITOYEHHS MOXYTb OCHaLLyBaTMUCS A0AATKOBOK
3aXUCHOI0 NITIOMBOBAHOK KPULLIKOKO (MITAHKOH0).

e Jdasaui cmpymy (NpeumsinHi TpaHcchopmatopu ctpymy 2 tunis: 1(10) A i 5(100) A 3
iHTErPOBaHUM aHTMMarHiTHUM EKpaHOM

e enleKmpoHHi nnamu Tuny «SoM» (System on Module)

—  HUXHSI — MOAYINb XWBIEHHSA

— B8EpXHA — 3 KOMMOHEHTaMW MeTPOSOriYHOro MoAyns, Moayns nam’ati, Mogyns
Beogis/Busogai, Moayns kKOMyHikaUinHUX NOPTiB i Moayns iHTepdency «JlrognHa-
MaLumHa» (KHomku ynpasniHHs, PKI, onTnyHmi i RS nopTn, MeTponoriyHi cBiTno -
BunNpomiHtotodi giogu (CBL)) i T. iH.

EJ'IEKTpOHHi nnaTv NiYnnbHUKA BUrOTOBASIIOTBCS 3@ TEXHOOriEt NnOBEPXHEBOIo0 MOHTaXy i3
3aCTOCYyBaHHAM Cy4YaCHUX €NeKTPOHHUX KOMMOHEHTIB.

1 14 12 7 13 6
NN\
i'\ \ 1 PiguHHo-kpucTaniyHun ingnkatop (PKI)

2 BaTtapes pe3epBHOro XWBIEHHSA
rogvHHUKa i YntaHHg 6e3 Hanpyrm (UBH)

3 Konogka iMnynbCHUX/Kepyrounx BUBOAIB

8 4 Konogka BuBogais pene

5 KnemHuk

6 KHormkn kepyBaHHA PKI  «Up/Down»
(Bropy/ BHu3), KpuyLika 3HATa

7 KHonka «CkugaHHa MH/3PI»

8 OnTnyHWM NopT

9 KomyHikauinHmun nopt RS485 (2 x RJ45)

10 KomyHikauinHuii nopt RS232 (RJ45)

11 KiHueBMin BUMMKAY KOHTPOSIO BigKpPUTTA
KPULLKWN KNeMHUKa

12 | CB[A 1: AktmueHa eHepriga (kWh)

13 | CB[A 2: PeaktusHa eHepris (kVArh)

14 | CB[ 3: lNosHa eHepria (kVAh) abo
iHOMKaUis BTpyYaHHs (3aBoAcbKa onuist)

15 | Kornopka kepykoumnx BBOAIB

16 | Kornoaka iMnynsCHWX BBOAIB

10
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OcHoBa kopnycy NiYnnbHMKa

HwxHa nnata MoAYyIo XUBJTEHHA

CTpiuvkoBi kabeni ¢ po3’emamu

/ ANA NigKNioYeHHA BEPXHLOI MnaTtu

Hasauyi cTpymy

KnemHuk (nivynnbHmK
TpaHCOPMaTOPHOTO BKITIOYEHHS)

PK aucnnen

KHonku gucnnes v cknganHa MH/3PI

BepxHsa nnata 3 METPOnoriYyHUM
MoZynem

KOHD,eHcaTOP PE3EPBHOIO XUBJTIEHHA
roaAnHHUKa

Pene KepyBaHHA HaBaHTaXXEHHAM

Mogaynb KOMyHiKaLilHOro iHTepdency
RS232 (RJ45) i RS485 (2 x RJ45)

Mogynb
BBOIB/BMBOAIB

EM600 T1n 620. baratodyHKLiOHanbHWUIM NiYMABHUK eneKkTpoeHeprii. Onuc.
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Cneuudikauisn

HowmiHanbHa yactoTa

50/60 'y £ 2%, nporpamyeTbCsi, 3aBOACHKA Onuis

CxeMa NigKnoYeHHst A0 Mepexi

3 abo 4 gpoTun, NporpamyeTbes

Twn BKNOYEHHS

beanocepegHe, yepe3 TC abo yepes TH/TC

Twvn NigKIYeHHs

VDE (acumeTpu4He)

PesepBHe XXMBNEHHS rOANMHHUKA NiYMIbHMKA

3amiHHa niTieBa batapes i «cynep» KoHAeHcaTop

Pene kepyBaHHS 30BHILLHIM KOHTaKTOPOM

250V 5A

YunTtaHHa 6e3 Hanpyru (YBH)

3amiHHa niTieBa baTtapes

B1KOHaHHSA KOpPNyCy U MOHTaXHi po3amipwn

HasicHe, 3rigHo 3 DIN

BukoHaHHg kopnycy

IP 54

I3onAauirHi BNacTnBoCTi

Knac Il

[ianasoH TemnepaTtyp
—  poboumnx (rpaHnYHNX)
— 3bepiraHHs | TpaHCNOPTYBaHHS

- 40°C +70°C (85°C)
- 40°C +85°C

BigHocHa BonoricTb

[o 95%, (6e3 koHaeHcaTy)

Bara, HeTTO

He 6inbwe 1.7kr

"abapuTHi po3mipu (B X W X )

Kopnyc ¢ kKnemHvKom

165 x 232 x 84 mm

3 KOPOTKOK KPULLKOK KIeEMHUKa

165 x 232 x 93,4 mm

3 KOPOTKOI KPULLIKOK KNEMHMKA AN MogeMyY

165 x 250,1 x 110,5 mm

3 NOJOBXEHO KPULLKOK KNEMHUKa

165 x 299,8 x 93,4 mm

JNiyvnbHMKKM Ge3nocepeaHbLOro BKITHOYEHHS (MO TOKY M Hanpys3i)

HowmiHanbHa Hanpyra

3 x133/230B - 3 x 277/480B, nporpamyeTbca

Ctpym Baszosun (Ib) 5A

MakcumansbHum (I max) 100A

Knac To4HocCTi

AKTUBHA eHepriqa 1.0*

PeakTtnBHa eHepris

1.0 abo 2.0

* niymnbHUkKM BignosigatoTb BUMoram MEK 62053-22 (3aco6u BUMiptOBaHHS eNeKTPUYHOI eHeprii 3MiHHOTO CTpyMy.

CneuianbHi Bumorun. YactunHa 22. JliqunbHUKU akmueHoi eHepaii cmamuyHi (knacie moyHocmi 0,2S i 0,5S)

NliynnbHMKN TpaHCcOpPMaTOPHOro BKINKOYEHHA

HowmiHanbHa Hanpyra

3 x57,7/100B - 3 x 277/480B, nporpamyeTtbcs

Ctpym HowminanbHum (I nom) 1|5A

MakcumanbHum (I max) 10A

Knac To4HOCTI

AKTBHa eHepris

0.2s, 0.5s a6o 1.0

PeaktnBHa eHeprisi

0.5s, 1.0 a6o 2.0

PyHKUiOHaNbHI MOXNUBOCTI MiYMIbHMKA BiANOBIAaOTb BapiaHTaM BUkopucTaHHs (“‘use case” — UC) arigHo
3 Itron Companion Specification (ICS), ski, B cBolo 4epry, 6asytoTbcs i BignosigawoTb crneuudikauii BB
3rigHo 3 IDIS (Interoperable Device Interface Specification).

B Tabnuui HaBegeHi oesiki (HenoBHU nepenik) BB:

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.

12
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BB HanmeHyBaHHA Onuc BB Mpu3HaveHHs IDIS
NeNe BB BB
01 36ip  (uvTaHHa) | YnTaHHA gaHux Ha BuMmory, | BukoHyeTbca no 3anuty, abo asTomatnyHo | UC3,

OaHux YuTaHHa ganux nicna 3Pl | 3a po3knagom nokansHo abo guctaHuinHo. | UC4
YutaHHa M Mpouec perynsapHoro YiTaHHs 3 6yab AKo
YuTaHHA MUTTEBMX AaHUX METOH0.
Mpouec 36opy paHux H, paHux pgns
po3paxyHkiB (BiniHry).

02 BigkntoueHHs i | BigkntoueHns/nigkntoveHHs | Mpouec BigknoyeHHs | nigknoyeHHs | UCS
NiOKMOYeHHS Ha BMMoOry HaBaHTaXeHHS (nokanbHi Ta/abo
BigkntodeHHA/nigknoYeHHsa | AMCTaHUuinHi onepadii).

3a po3knagom ObOMeXeHHs1 HaBaHTaXXeHHs,
MigkntoyeHHs /BigkntoyeHHs,
OOBMeXeHHS (3HATTS1) HaBaHTAXEHHS,
3aboproBaHicTb 3a CNOXUBAHHS

03 KepyBaHH#A YcTtaHoBka vacy 'PY Mpouec yctaHoBku Yacy ['PY niynnbHuka uCé6
roANHHUKOM KepyBanHusi TM3J1 (nepexig

Ha 3MMOBWI/NITHIN Yac)

04 KoHairypyBaHHA TapudHi napameTpu Mpouec nporpamyBaHHA dyHKLiOHanbHUX | UC2,
(nporpamyBaHHs) | MapameTpum IOA napameTpiB NiYnnbHMKa eneKkTpoeHeprii. UC11
niYnnbHUKA Cnucok nosigoMneHb Ha

PKI Ta iHWi noBigomMneHHs

MapameTpun pexvmy
BigKITHOMEeHHSA/NigKToYeHHSA
(3a/6e3 yyacTio(i)
aboHeHTa, akTuBauis
PYYHOrO BigKOYEHHS

05 OHoBneHHs Bianpaeka «obpasy» BIN3 | lNMpouec «3arpysku», nepesipku i aktmauii | UC9
BOyZ0OBaHOro ABTOMAaTUYHO, 3a | Hosoro BIM3 B niunnbHWKy enekTpoeHeprii.
nporpamHoro pO3Knazom
3abe3neyeHHs 3a 3anutom onepaTtopa

KepyBaHHsi Bepcismu B3
06 Tpwueorw i Mogii MoBigomMneHHs npo | MNpouec uuTaHHa nivyunbHMka 3 MmeTow | UC7,
TpnBOrY, MOHITOPWHIY NiYWIbHUKA UC10,
XKypHan nogin Mpouec ikcyBaHHA i oTpumanHsa | UC12
KepyBaHHsi TpMBOramm NoBiAOMIEHb MPO NOAil, MTOMUIIKMN | TPUBOTK
B peanbHOMY 4aci.
[Mpouec niaTBepoXEHHA  HasBHOCTI i
BMAANEHHS NOMUIKW/TPUBOTU.

07 KepyBaHHs KepyBaHHsi Mpouec nigknoYeHHs/BigknoyeHHs | UC8
HaBaHTaXEHHSIM NepeBULLIEHHAM HaBaHTaXXEHHs1 32 JOMOMOrO0 perne.
yepes pene HaBaHTaXXEHHS,

KepyBaHHsi
HaBaHTaXXEHHAM

08 BkntoueHHa abo | BknoueHHs abo | Mpouec BkoYeHHs abo BigkntoveHHs | UC13

BiakntoyeHHs IOA | BiaKNOYEHHs 30BHILLUHBOIO I0A ao niYnnbHKKa
iHdbopMaLiNHOro Aucnnet | eneKkTpoeHeprii.
aboHeHTa

09 3axuct Jossonutn abo | Mpouec 3aXMUCTy nokanbHoro | UC13
nokansHoro 3abopoHMTM OOCTYyn [0 | KOMyHIKauilHOro iHTepdpency nivunbHuKa
KOMYHiKaLinHoro NokKanbHOro €neKTpoeHeprii.
iHTepdency KOMYHiKaLinHOro nopTy

10 PeecTtpyBaHHs YntaHHa cepivHoro Ne | lMpouec oTpumaHHA peecTpauinHmx i | UCL
nivnnbHUKa niYnnbHUKa PYHKUIOHaNbHUX AaHMX MiYunbHUKa npu

loeHTudikauinHi noro peecTpauii i BBE[EHHI B
napameTpu NiYunbHUKa eKkcnnyaTtadito.

11 besaneka 3miHa 6e3nekoBux nonituk | MNpouec  3actocyBaHHa  «Be3nekoBoro | N/A

3MiHa KntoviB nakeTy», MOCWUMEHHS MONITUKN Be3neku,
3MiHa 06nikoBMX napameTpie 6e3neku
NiYUNbHNKA eNeKTPOEeHepril.
12 AkicTb eHeprii OaHi, wo BigHocaTbcs Ao | lNMpouec MOHITOpUHIY sKOCTi moctadaHHsa | UC7
HAkocTi eHeprii eneKTpoeHeprii.

13 KoHTponb Hossonutn abo | Mpouec BKNHOYEHHS/BIAKNIOYEHHS pyHKUin | UC13

YHKLiN 3ab0pOHMTM  KOMYHIKaLilo | MiYunbHYKa Ha 3anvT onepaTopa.
no ONTUYHOMY NOPTY
13



5.4 KoHdirypauinHe M3

JliunneHmk EM600 T1n 620 € noBHicTio nporpamoBaHnm 6aratodyHKLiOHaNbHUM Npunagom, QyHKLUioOHanbHi
MOXINUBOCTI SAKOro 3aJalTbCA B MOro nporpamHin koHQirypauii Ha 3aBofi-BUpOOHMKY i nepcoHanom
ekcnnyaTtyto4oi opradisauii. [porpamyBaHHsI NiYUNBHUKIB i 3UMTYBaHHS OaHWX BUMiptoBaHb (NOKaneHO i
ANCTaHUINHO) BMKOHYETLCSA 3a gonomorot nporpamHumx naketiB ACE Pilot (Bepcia 7.6.x), wo npautoe B

cepepnosuLli OC Windows®.

KoHdirypauinHe N3

OC Microsoft Windows™

ACE Pilot

W7, W10, W1l

55 laeHTUdgikaLis BUKOHaHHA

[ns ineHTndikauii BapiaHTa BMKOHaHHA NivnnbHUka EM600 Tnn 620 HasBHI gekinbka iHhbopmauinHnx nonis,

AKi JOCTYMHI ANSA YATAHHA.

Tun: ITE 620, cknagaeTbcs i3 6 cumBoniB, MicTUTb igeHTudikaTop «ITE» (Itron Electricity) dipmu-BupobHuka,
3aCTOCOBYETbLCA ANSA Uinen ineHTndikauii 3a BMMoramm 3akoHo4aB40l METPOSOrii, a TakoXX BUKOPUCTOBYETLCH,
sk npedikc B8 COSEM imeHi noriyHoro npunagy.

BapiaHT BMKOHaHHA. psaok i3 18 cumBoniB — igeHTUIKATOpPIB OCHOBHUX 3a800ChbKUX arapamHux

napamempie npunagy:

MapameTp

BapiaHT

HominanbHa 4YacToTa

50 'y abo 60 Iy,

Tun mepexi

3-x abo 4-x gpoToBa

Twvin NigKnNOYeHHs

TH/TC, TC abo BI1 (6e3nocepegHe)

Knac To4HOCTI (aKTuBHa eHepris)

0.5s abo 1.0

Tun KNneMHuKa (CxemMa BKINIOYEeHHS)

AcumeTpuyHa (VDE) abo cumetpudHa (USE)

KomyHikaLinHi nopTtu

BigcyTHi, abo RS485 i RS232 3 XXUBMNEHHSIM MOAEMY
BigcyTHi, abo RS485 ans 10A i RS232

Besoaun / Busogu

BigcyTHi, abo o 4 imnynbcHUX BUBOAIB

BigcyTHi, abo o 2 imnynbcHUX BBOAIB

BiacyTHi, abo 0o 4 Kepyo4Mx BMBOAIB

BiacyTHi, abo 00 2 KepytoUumx BBOAIB

Pene kepyBaHHs HaBaHTaXKeHHAM: BiACYTHE abo 1 pene

YuntaHHsa 6e3 Hanpyrn (YBH)

Tak / Hi

Mogayrib XuBneHHs

Migcunexun (500B) / 3BMyanHnin
TponiyHe BUKOHAHHS / 3BU4ariHe

IP nepemwnykm (BI)

BHyTpIiWHi / 30BHILLHI

Hasauy ctpymy B HenTpani (Tinbku gnsa bI1)

Tak / Hi

e Bepcisa B6ygoBaHoro nporpaMHoro 3a6esne4yeHHs

laeHTudpikye meTponoriyHy i gyHKUiOHanbHy 4YacTuHM BOyOOBaHOrO MporpamMHOro 3abesneyeHHs, sike
3aCTOCOBYETbLCSH B NiYUMNbHUKY, Mae BUrMAA paaka 3 cenapatopamu (Npobin, kpanka, T. iHWe): V. XX v, ge

—  XX: ronoBHun Homep Bepcii (Big 1 Ao 9), 3poctae npu BHeCeHHiI B 13 3MiH, WO MalTb 3HAYHWUIA BNAVB

Ha (pyHKLIOHanbHi MOXNUBOCTI

— vv: gogaTtkoBun Homep Bepcii (Big 00 go 99), sapoctae npu BHeceHHi B 13 3MiH, WO npu3HayeHi Ans
BUAaneHHs nomunok B M3 abo matloTb HE3HAYHUI BNAUB HA (DYHKLUIOHANbHI MOXIMBOCTI

e CepinHun Ne (COSEM imM’st noriuHoro npunaay)

YHikanbHUA CcepinHuA HOoMep (3aBOACBbKMA 3a MNopsiakoM abo cneuianbHUW, 3a 3aMOBMEHHSIM KMiEHTa,

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.
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OPYKYETbCA pa3om 3 6ap-kogoM Ha NUUEBOI MaHerni KpULLKW MiYunbHUKa) HadaeTbCHa i MporpamMyeTbcsa B
NiYNNbHKK B Npoueci BUpOOBHULTBA,.

CepiriHuin Ne cknagaeTbes 3 16 3HakiB (Tak 3BaHuin gosrun Ne) i 3actocoByeTbes Ans igeHTudikauii COSEM
iMeHi noriyHoro npunagy nivnneHuka. Tunosa CTPyKTypa cepinHoro Ne, Lo nporpamyeTbesl, HaBegeHa HUXKYe.

ITEYYMMMXXXXXXXX
— ITE — igeHTndikaTop BUPOOHKKA, (3 CUMBOIN)
— YY — pik BUpoGHULTBA, (2 CMMBOIK)
— MMM - 11n (Moaensb), niYnnbHMKa (3 CMMBONN)
—  XXXXXXXX — NOpsSiAKOBMIA HOMep (8 cuMBOriB)

Cnig 3a3HaynTn, WO 8-3HaKOBUN, «3BUYAVHUNY CEPIHUIN HOMEP € YHIKanbHUM, MoXe ByTun BU4UTaHun
OKPEMO i BUKOPUCTOBYBaTUCA ANS igeHTudikauii niynnsHuka.

15
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5.6 MapkyBaHHs nuueBoi naHeni

IHhopMaList Ha NULBOBIV NaHeni NiYMnbHMKa HAHOCUTBLCA METOAOM Sla3epPHOro ApPYKY i BianoBigae BMMmoram
craHgapty MEK 62053-52. lNpu HeoOXigHOCTi, Ha 3aMOBIEHHS, Ha NMLUbOBY MaHesflb MOXHa HaHeCcTu
[OAaTKOBI AaHi, HanpuKnag noroTyun eHeprokoMnaHii, 3Hak 3aTBepPMXKEeHHSA TUMY NiYUNbHUKA i T. iH.

¥

: / 10
[EC €2052-11 Z

1
2 ;\Q EC €205622
" Vo=~ 1
« \ s TR
Ay Q1 05 th ITE2162C00900052
Ry, O 20 kyeh jmmmmm e
s O s i
\ (DO ol CATI 14 IR |’€ |
S 100D kvat ,L :
il 4 I'
waiy o R
n-PT.MECOINDO v v}]

EJIP Piot 88-2 Bekaskindonesia

L0

§§a e

|

Onuc
Knac ToO9YHOCTi 4nst akTUBHOI 1 peakTUBHOT eHeprii
[iana3oH HOMiHaNbLHOI HaNpyrK, HOMiHaNbLHWUIA (MakcUMarnbHW) CTPYM i YacToTa

[MoCTiMHI NiYMnbHUKA ANS aKTUBHOI U peaKkTUBHOI eHeprii

HianasoH poboynx Temnepartyp

3Haku BignoBigHOCTi HOpMaTUBHMM BUMOram, AaHi KOMMaHii-BMpoOHMKa

HaliMeHyBaHHS | agpeca 3aBogy-BUPOOHUKa

Twun niynnbHUKa

0 (N o (0|~ W ([N |-

YMOBHi MO3HaYeHHA Knacy i3onduii, 4YMCno BUMIpIOBaNbHUX enemMeHTiB i T. iH.
(3rigHo 3 MEK 62053-52)

9 |BignosigHiCTb CTaHQapTam
10 | 3aBoacbkui cepinHui Homep i bap-kog (128)
11 | Cxema nigkntoveHHs

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.



5.7 MapkyBaHHA TepMiHaniB

Homepu TepmiHanis naHutoriB HaNnpyrn i CTpyMy, LLO BigNpeCcoBaHi Ha KNeMHUWKY, BiANOBI4aTh 3a3HaYeHUM

Ha cxeMi NMiaKITIYEeHHS NiYnnbHUKA.

Homepw popaTkoBMX TepMiHaniB HaHECEHi Ha KPULLIKY NiYuibHMKa MEeTogoM nasepHoro apyky. Hymepadis

BCiX TepMiHaniB BUKOHaHa Yy BignoBigHicTb Ao Bumor ctaHgapTy DIN.

Kepytoui / ImnynbcHi BuBogm

4 3 2 1CM

Kepytoui Beoaun

2 1 CM
Control Input

IMnynbcHi Beoau

Pene

EM600 T1n 620. baratodyHKLiOHanbHWUIM NiYMABHUK eneKkTpoeHeprii. Onuc.
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5.8

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.

TexHiyHi napameTpu

HanmeHyBaHHA Onuc OaHi
3aranbHi
Twvn nivnnbHKKa EM600 tun 620...
ana  niyunbHukis  TH/TC

Cxema BKIlOYEHHS B Mepexy |3 abo 4 apotu

BKITHOYEHHA NporpamyeTbCA

Twvin BKNHOYEHHS

BesnocepepHe, yepes TC, TH/TC

Twn nigknoYeHHs

VDE (acumeTtpuuHe)

BumiptoBaHHs 4 xBagpaHTu

eHeprii/HaBaHTaXXeHHS

AKTUBHa, peakTMBHa, NOBHa,

iMmnopT

N eKkcnopt

[aBaui cTpymy

MpeumnsinHi TC 3 aHTUMarHiTHUM ekpaHoM

PeXnM BUMIpIoBaHHS akTueHoi | [TPOTPaMy€EThCS i3 4-X MOXIMBIX anropuTmis

eHepril

Knac To4HocTi

AKT1BHa eHeprig

0.2s,0

.5sab6o 1.0

PeakTvBHa eHepris

0.5s,1

.0 abo 2.0

Hanpyra

HomiHanbHa Hanpyra

lMporpamyeTbes 3 pagy CTaHAApPTHUX 3HaYeHb B dianasoHi Big 3
x 57.7/100B go 3 x 277/480B

Pobouunii gianasoH Hanpyrm -20% o + 15% UHom

Honyctnme nikoBa Hanpyra
(dasHa/niHinHa)

3 x 500/865B npotdrom 10 cek (cneujianbHe BUKOHAHHS MOAyis
XMBMNEHHS - onuis)

Po6oTocnpomMoXHICTb npu 0,5 cek

3HUKHEHHI Hanpyru

CTpym

JliynnbHWK 6e3nocepegHbOro BKITHOYEHHS

Basosun (Ib) 5A
MakcumaneHuii (I max) 100A

CtapTtoBuit cTpym He GinbLue 0,4% lb
lNepeHaBaHTaXXeHHS 30 I max

(niBnepiogn)

NiynneHuk TC (TH/TC) BkNOYEHHSA

HominanbHui (I nom)

nobe cTaHgapTHe 3Ha4eHHs ot 1A go 5A

MakcumanbHui (I max)

10A

CrapToBuUn cTpym

He Ginbuwe 0,2% | nom gnsa niymnbHWKIB knacy 1.0

He Ginbwe 0,1% | nom gns niyunbHKUkiB knacy 0.5s

lNepeHaBaHTaxeHHs (0,5 cek) 20 | max
BnacHe cnoxuBaHHA
B naHutorax Hanpyrm

) 1,4 Bt
ModhasHo, He BinbLue 26 BA
B naHutorax ctpymy
Mpwn Ib (I nom), He BinbLue 0,5BA
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Oucnnen

Twvin

MaTtpuyHnin PKI ¢ nigcsivyBaHHAM

BucoTta cumsony

OCHOBHI nokasu

12 mm

Kog OBIS

8 MM

PospinbHa 3paTHicTb

Yucno 3Hakis

9 (14 pnsa kogis OBIS)

3B'A30K

MeTponoriyHi CB[]

beanocepegHe BKITOYEHHS

1000 imn/kBT1/kBAp*rog

TC i TH/TC BKNtOYEHHSA

10000 imn/kBT/kBAp *rog

OnTu4HMI nopT

3a MEK 62056-21 mode E

3a MEK 62056-42, 46, 53, 61, 62

YuTtaHHs
YuTtaHHsa/3anuc

MocnigoBHWi iHTEpderic RS232 1 po3’em Tuny RJ45
RS485 2 po3’emu Tuny RJ45
LBnAkicTb MporpamyeTtbes Big 1 200 go 115 200 6oa
lMpoTokon 3a MEK 62056-42, 46, 53, 61, 62 | DLMS/Cosem
TCPI/IP 3 30BHiLlUHIM MOJEMOM
, GSM/GPRS 3 30BHILLHIM MOOEMOM
Tun 3B°a3Ky .
3G, LTE, ... 3 30BHiLLHIM MOAEMOM

RF Mesh, NB loT

3 30BHiLHIM MC Gen5 NIC

YKnBneHHs 30BHiLLHBOro Mogemy

12B (+/- 5%), (< 8BT)

Ha po3z’emi RJ45 RS232 i
RS485

Bsoau/Busoau

IMNynbCHI BUBOAM

4 + 1 cninbHUA TepmiHan

3rigHo IEC62053-31

TpuBanictb (Tekn. / TeuMm.)

30 mcek

norika («+» a6o «-»)

1 — BUMKHeHO, 0 — BKJTHOMEHO

IMnynbCHI BBOAN

2 + 1 cninbHU TepmiHan

3rigHo IEC62053-31

TpuBanictb (TBkn. / TBum.)

30 mcek

eneKkTpMYHi NnapameTpu

30 MA, 1 kOm, 27B T1C

Kepytoui BuBOaM

4 + 1 cninbHWU TepMiHan

erneKTPUYHi NnapameTpu

| 400B NC/3C, 100 MA, 23BA

Kepytoui BBOAM

2 + 1 cninbHWM TepmiHan

eNneKkTpMYHi NnapameTpu

288B I1C, 300B 3C, 3 MA

Kepytoye pene

3 BNIOKYBaHHAM

HOpMaJibHO BigKpuTe

HOMiHanbHI U, |

250B 3C, 1A

MaKCcnMmalibHO JJ,OI'IyCTI/IMi

250B 3C, 5A, 1,25kBA

KnimaTtunyHi, enektpu4Hi n EMC xapakrepuctukm

[iana3oH TemnepaTtyp

Po6oumx / rpaHnyHmX

-40°C +70°C / +85°C

36epiraHHs -40°C +85°C
Bonorictb He Ginblwe 95%
BukoHaHHs Koprycy 3a MEK 60529 IP 54
I3onsuis 3a MEK 62053 — 21/22 6 kB Class 2
BunpobyBaHHs  iMnynbcHoto |3a MEK 62052-11 6 kB
Hanpyroto 3a SPM1618 12 kB

3axucT Big enekTpoMarHiTHMx
nonis

3a MEK 62053 — 21/22
(3C, 400AB koTyLuka)

Tak, noBHicTiO

3a MEK 61000-4-8
(3C, 1000AB koTyLuKa)

Tak, noBHicTHO

3a MEK 62053-21/22

Tak, NoBHiICTHO

19
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(enektpomarHiT NC1000AB)

3a VDEW (MOCTifHWIA MarHiT)

- 200 mT
- 12T

Tak, noBHicTHO

- CTaHOapTHE BUKOHAaHHA
- 3 4odaTKkoBUM €KpaHOM

BunpobysaHHs Ha EMC

BunpobyBaHHs Ha CTilKiCTb
00 MiKpOCEKYHOHMWX
iMNYNbCHUX NepeLLKoa

BENUKOT eHeprii

3a MEK 61000-4-5

Cunosi naHutoru, 6 kB

[onomixHi naHutorn, 4 kB

EnekTpocTatuyHi pospagm

3a MEK 61000-4-2

8kV, 10 uuknis
15kV, 10 uuknis

CrivkicTb 4o BNNuBY
pafioyacToTHMX nonis

3a MEK 61000-4-3

3 CTpyMOM HaBaHTaXXeHHS
80MIy — 2T, 10 B/m

Bes cTpymMy HaBaHTaXeHHs
80MIy - 2GI'y, 30 B/m

BunpobyBaHHS Ha CTinKiCTb
[0 HaHOCEKYHOHMX

iMNYNbCHWUX NepeLLKoa

3a MEK 61000-4-4

Cunosi naHutoru, 4kV

JonomixHi naHutorn, 2kV

lMNopaBneHHs pagio3aBaj

CISPR22 Class B

Bara i rabapuTtHi po3mipum

Bara

He 6inbwe 1,7 kr

Poamipu (B X W x 1)

bea KPULLKN KNeMHUKa

232 x 165 x 84 mm

3 KOPOTKO KPULLIKOHO

232 x 165 x 93,4 MM

3 KOPOTKOK KPULUKOK A4 Mogemy

250,1 x 165 x 110,5 mm

3 NOJOBXEHOI KPULLKOH)

299,8 x 165 x 93,4 mm

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.
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5.9 MpyHUMNKM BUMIpIOBaHb

Ak yxe 3a3Havanocs, €nekTPOHHI KOMMOHEHTU MNiYUNbHUKA PO3MIlleHi Ha ABOX E€NeKTPOHHMX nnaTax:
CHWXKHIW», sIKa MICTUTb BCi €NeMeHTW MOAYMs XUBMEHHS, i «BEpPXHi», Ha SAKIN 3HaAxXoouTbCsa peluTa
€MEeKTPOHIKKM, BKMNOYaUYn MiKpOKOHTpOnep, BBOAW/BMBOAM i KOMYHiKaLinHi nopTun, 6noku nam'aTi i PKI.

JliunneHuk EM600 TUIM 620 3abe3neyye BumiptoBaHHs i o6umcneHHs 6aratbox enekTpu4HMX napameTpiB 3a
paxyHOK BUKOPUCTaHHS NporpamHo-anapaTHUX enemMeHTiB:

e MOAYns XVBIMEHHS (HWKHA eNeKTPOHHAa nrata), ANs KMBIMEHHS BCIX EMEKTPOHHMX CXeM npunagy,
B TOMY YMCHi Bi BHYTPILLHBOrO pe3epBHOro Jkepena.

e MOAyns ronoBHOro Mikponpouecopa (SOM - System on Module) Ha BEpXHil eNeKTPOoHHIn nnarti), Wwo
3abe3nevye BUKOHAHHSA MeTPOMnOriYHUX (PyHKLIN, KepyBaHHS i MOHITOPUHT po6oTu PY, enemeHTiB
nam’aTi, KOMYHIKaUiMHUX OYHKLIN.

e KOMYHiKauilMHOro moayns (BepxHs eneKkTpoHHa nnaTa) 3 BciMa BBogamwu/Bmsogamu, PKI Ta
iHTepdencamm.

e MpeuesifHMX BUMIpIOBanbHWX TpaHcopmaTopiB (gaBadyiB) cTpymy.

Ha MariloHKy npmuseneHa Onok-cxema nivnsbHUKa:

2 x CBO:
- KBT*rog
- KBAp'rog

F EHDTEOH PEI

¥ - Do S
i - ReACcmassnnn M

&

[Power Management IC}

¥

i

i

BEI/ G XL —
|
1y
|

]
oy

| zezswshryx

BepxHa nnata

MDY KHENSHHA

HuxHA nnaTta

<

Tpwu iHTErpoBaHnx BTOPUHHUX cUrHanu Big BUMiptoBanbHuX TC nivunbHMKa i TpU cUrHanu Hanpyru Big
pe3nCTUBHUX NOAINbHUKIB HAAX04ATb B 6 KaHanbHUIM aHanoroso-LMdposui nepetsoptosad (ALIM), akui
BMKOPUCTOBYE CUrMa-AenbTa TEXHOIOrI0 | Buaae (Yepes crneuianbHi inbTpu, siki 3a6eanedytoTb 3axucT
Bi rapMOHINHUX CKNadoBUX i BUCOKOYACTOTHUX HaBEAEHUX CUrHamniB CTpyMy i Hanpyru B gianasoHi Big
2klMy oo 150kMy) undpoBi curHanu cTpymy i Hanpyru kKoxHi 0,125 mcek.

21
EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.



[itoui (cepeoHbO-kBaApaTWYHI) 3HAYEHHS HaNpyrn BUMIPKOOTbCA KOXHI 40 Mcek, npu LUbOMY B
niynnbHuKax 4-x APOTOBOroO MiAKMHYEHHS MOHITOPATLCHA MNOAiI KOHTPOMs SAKOCTI Hanpyru i, Ko
TpuBanicte Oyab-AKOi 3 UMX MOAIN nepeBuLLyE 3adaHuMn MiMiT TPMBanoOCTi, B namM'aTi NiYnnbHMKa
iKCyeTbCH BiANOBIAHWI 3anuc.

Y MIKpOKOHTpOnepi OBYMChEHi, LUMAXOM NEePEeMHOXEHHSA CWUrHamiB Hanpyrm Ta CTpyMy, 3HAYeHHS
aKTMBHOIO i PEaKTUBHOIO HaBaHTaXKEHHS | eHeprii (4Ns peakTMBHOIO HaBaHTaXEHHS CUrHanu CTpyMmy
BiANOBIOHUM YMHOM TPaHCAOPMYHTLCH) IHTErpyoTbCA NPUBM3HO KOXHY CeKyHAy. EMHICTb pericTpiB
cTaHoBUTb 232 (4 294 967 296) Bt*roao/BAp*roa/BA*rog. Mo pocsraHHi uboro niMiTy  perictp
aBTOMaTUYHO CKMOAETbCSA Ha HyIb i B XXypHani nogin ikcyeTbCca BignoBigHMI 3anuc.

Mpn 06uYncneHHi pasHMxX 3HaYEeHb HaBaHTaXXEHHS! | eHeprii, B 3aNeXHOCTi Big nporpamHoi KoHdirypauii
niYnnbHWKa, BUKOPUCTOBYETLCA apudPMETUYHMIA aB0 BEKTOPHUIN METOAN pO3paxyHKy NOBHOI eHeprii:

o S =1|Rrus X Urms - TOYHI peasynbTatu npu cTpymi > 1,/10;

e S=1VP2+Q2 - Leit MeToq Aae 6inblL TOYHI pe3ynbTaTi NPU Manmux 3HAYEeHHAX CTPyMy

HaBaHTaXeHH4.

Mpumitka: apnMeTUYHNn MeTo HEe MOXE 3aCTOCOBYBATUCS, SKLIO NiYUMABHWK 3anporpamoBaHUi Ha
poboTy B 3 — X ApOTOBOi Mepexi.

Kpim po3paxyHKy 3Ha4yeHb eHeprii i HaBaHTaXeHHs, MIKpOKOHTponep 3abesnevye BU3HAYEHHS KyTiB 3CyBY
a3, KoedilieHTy NOTYXHOCTI, NOCMIAOBHICTb a3 i 6araTo iHWNX BENUYMH, @ TakoX KepyBaHHs poboToio
PKI, BBoais/BnBOAIB Ta MOpPTiB NivymnbHuKa. [lepenik geskux BMMIpOBaAHMX/PO3PaxyHKOBMX BEMWMYMH Ta
iHLIMX, O KOHTPOMOTLCA/IKCYOTLCA B Nam'aTi napaMeTpiB i NoAin, HaBoAUTLCS HWXKYe. Binblu aeTaneHun
Oonuc HaBedEeHW B JOKYMEHTI Aani.

EHepreTnyHi BennyinHm IHWi BeNnnYnHm CraTycHi
AKTUBHa eHepris NMoBHa eHepris KoediuieHT noTy>XHOCTi EHepris
kBT*rog casa 1 e kBA*vac pasa 1 e Cos ¢ cpasa 1 AKTVBHA
kBt*rog dpasa 1i kBA*yac casa 1 i Cos ¢ pasa 2 Hanpsimok eHeprii
Cos ¢ pasa 3
kBT*rog dpasa 2 e kBA*yac cpasa 2 e Hanpsamok kB1*rog o.1
kBT*rog dpasa 2 i kBA*4ac casa 2 i Cos ¢ 3-x . Hanpsamok kBT*rog ¢.2
Hanpsamok kB1*rog .3
kBT*rog paza 3 e kBA*yac cbasa 3 e CepeaHbokBagpaTUYHi PeakTtnBHa eHepris
kBT*rog dpaza 3 i kKBA*yac paza 3 i Hanpyra Ne kBagpaHTy
Urwms thaza 1
kBT*rog 3-x . e kBA*yac 3-x . e Urms hasa 2 Ne kBagpaHTy .1
kBT*rog 3-x @. i kBA*yac 3-x . i Urwms thaza 3 Ne kBagpaHTy .2
Ctpym Ne kBagpaHTy .3
PeakTnBHa eHeprisi | rus hasa 1 MocnigoBHicTb a3
kBAp*rog dasa 1 e | rus haza 2 Crartyc
kBAp*rog dpasza 1i | rms dasa 3 CTtatyc BumiptoBaHb
KBAp*roa chasa 2 e Hynboqa Mopii KOHTPOIIO
nocnigoBHICTb SIKOCTi Hanpyrm
kBAp*rog dasa 2 i Hanpyra 3HUMKHEHHS no dasi 1
Ctpym 3HUKHEHHS no ¢asi 2
kBAp*rog dasa 3 e 3HUMKHEHHS no dasi 3
kBAp*rog daza 3 i YacTtoTa
YacTtoTa mepexi BHWKEHHA no dasi 1
kBAp*rog 3-x ¢. e 3HmKeHHs no dasi 2

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.
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kBAp*rog 3-x ¢p. i Yrnu 3cyBy a3

3HWxXeHHs no ¢asi 3

kBAp*rog Q1 .1 30BHiLLHI Ui/l

MigBuweHHs no dasi 1

kBAp*rog Q2 .1 kBT*rog 3-x ¢. e uz2/12

MigBuLWeHHsA no gasi 2

kBAp*rog Q3 .1 kBT*rog 3-x . i uU3/I3

MigBuLWeHHsA no gasi 3

kBAp*rog Q4 .1 kBAp*rog 3-x ¢. e

kBAp*rog 3-x . i U1/ U1

BHUKHEHHS XKNBNEHHS

kBAp*rog Q1 .2 kBA*vac 3-x . e U2/ U3

kBAp*rog Q2 .2 kBA*uac 3-x . i U3/ U1

kBAp*rog Q3 .2

kBAp*rog Q4 .2

kBAp*rog Q1 ¢.3

kBAp*rog Q2 ¢.3

kBAp*rog Q3 ¢.3

kBAp*rog Q4 ¢.3

kBAp*rog Q1 3-x .

kBAp*rog Q2 3-x .

kBAp*rog Q3 3-x .

kBAp*rog Q4 3-x .

MpumiTka:
1. «i» abo «+» — iMnNopT (CNoOXMBaHHS) BekTopHa giarpama BU3Ha4Ye€HHS KBagpaHTiB nNpu
4-x KBagpaHTHUX BUMIPIOBaHHSX:
2 «e» abo «-»— eKcrnopT (reHepawis) ErcnopT axTeEHOTeHeprT  MIMIOPT SKTHEHOT sHaprl
3. BCi BEMMYNHN OHOBIIOOTBLCS KOXHY CEeKyHAOY = =
4. Ans 3-x dasHol Mepexi noasHi BUMiptoBaHHs Wuinopr ¥
BUKOHYIOTbCSH, BUXOOAYN 3 YMOBU CUMETPUYHOCTI grm"“ a2 o1
cuctemMmn Fananl 5
5 BCi BENIMYMHM, LLO BUKOPUCTOBYIOTLCS AJIS g | Q .
po3paxyHkiB, BUBOOATLCA Ha AUCNNEN, AK p
MUTTEBI 3HAYEHHS
6. PesynbTaTy nigcymoByBaHHs 06pobnsAl0TLCS
NiYNNbHUKOM Tak camo, sk Byab-ska iHLa = FRARA" ]
Benu4nHa a3 4
ERcnopT
DEEFTHEHOT
SHEpi

5.10 Bsoau n BuUBOoau

Ak 3a3HaveHo B po3aini 5.5, niunnbHnk EM600 Tn 620 MoXe MaTu Kinbka BapiaHTiB anapaTHONO BUKOHAHHS
BEPXHbOI MMaTtu, Ha KN iHTerpoBaHi eNekTPOoHHI perne moayns BBOAY/BMBOAY i MOOYNS KOMYHiKaLinHUX
iHTepdencis. MakcmanbHa KoHirypauis HasBHUX BBOZIB i BUBOAIB HaBeAeHa Ha PUCYHKY.

Qe o e iy e s [ s g s 0}
e 8§ @ s8e
) R TR W B 8
2 1 CM 4 3 2 1CM 2 1CM
Control Input  Relay 230VACSA Qutput Pulse input

®PyHKUIOHaNbHI  MOXMIMBOCTI  €MEKTPOHHMX  pene  (Kkepyrodi/iMnynbCHi

BMBOAN

(KBw/IBn) abo

kepytodi/imnynbcHi BBoan (KBB/IBB)) BU3HA4YatOTbCA amapamHOK 8epcietd i MPOrpamMHOI0 KOHdirypauieto
nivunbHUKa, Hanpuknag, SKWo eneKkTpoHHI pene anapamHyo po3paxosaHi nue Ha TpaHCcNAuilo iMNynbCis,

EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.
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BOHMW HE MOXYTb OYyTW 3anporpaMoBaHUMK Ha BUKOHAHHS «KEPYHOUMX» (DYHKLIN.

IMnynbcHi BUBOAM:

e nacwBHi (Hanpyra go 27B lNC, TpuBanictb imnynscy nporpamyetbes Big 30 go 255 mcek, Zi<3000m)

e KnemHa konogka IBu/KBu gossonse nigkniodaty 4poTu nepepisom 4o 1,5mm?

Konoaka I1Bu/ KBu Mo3Ha4yeHHs Mpu3Ha4vyeHHs
e PO1 IMnynbcHun BuBig 1
s PO2 IMMynbCcHWIA BUBIA 2
S Egj :MI‘IyJ‘IbCHI/IIiI BMB!JJ,j:
MMYNbCHUN BUBIg
B 1o CM CninbHWA KOHTaKT

I'IepeniK BEeJIMYNH ONA nporpamMmyBaHHA iMI'IyJ'IbCHl/IX BMBOAIB HABOANTBLCA HMXKYE.

HanmeHyBaHHA Kog OBIS

AkTBHa eHepris imnopT (+A) (ArperosaHa, 3-d) 1-0:1.8.0.255
AKTBHaA eHepria ekcnopT (-A) 1-0:2.8.0.255
AkTnBHa eHepria cyma ([+A|+-A] 1-0:15.8.0.255
AkTnBHa eHepria HeTTO ([+A[-|-A] 1-0:16.8.0.255
PeaktneHa eHeprisa QI (+Ri) (ArperosaHa, 3-) 1-0:5.8.0.255
PeaktneHa eHepris QIl (+Rc) 1-0:6.8.0.255
PeaktneHa eHeprisa Qlll (-Ri) 1-0:7.8.0.255
PeaktneHa eHepris QIV (-Rc) 1-0:8.8.0.255
PeaktnBHa eHepris imnopT (+R) (QI+Qll) 1-0:3.8.0.255
PeaktneHa eHeprisa ekcnopT (-R) (QIII+QIV) 1-0:4.8.0.255
MoBHa eHepris imnopT (+VA) (QI+QIV) 1-0:9.8.0.255
MoBHa eHeprisa ekcnopT (-VA) (QII+QlIIN 1-0:10.8.0.255
AKT1BHa eHepris iMnopT (+A) 1 1-0:21.8.0.255
AkT1BHa eHepris ekcnopT (-A) $1 1-0:22.8.0.255
AkT1BHa eHepris cyma (|+A|+[-A]) P1 1-0:35.8.0.255
AkTnBHa eHepria HeTTO ([+A|-|-A]) $1 1-0:36.8.0.255
PeaktnsHa eHeprisa QI (+Ri) #1 1-0:25.8.0.255
PeaktusHa eHepriga QI (+Ri) (Delta Values) ®1 1-0:25.29.0.255
PeaktneHa eHepris Qll (+Rc) &1 1-0:26.8.0.255
PeaktusHa eHepriga Qll (+Rc) (Delta Values) ®1 1-0:26.29.0.255
PeaktnsHa eHeprisa Qlll (-Ri) #1 1-0:27.8.0.255
PeaktneHa eHeprisa Qlll (-Ri) (Delta Values) ®1 1-0:27.29.0.255
PeaktneHa eHepris QIV (-Rc) #1 1-0:28.8.0.255
PeaktneHa eHepria QIV (-Rc) (Delta Values) ®1 1-0:28.29.0.255
PeaktnBHa eHepris imnopT (+R) (QI+QIl) 1 1-0:23.8.0.255
PeaktnBHa eHeprisa ekcnopT (-R) (QII+QIV) ®1 1-0:24.8. 0.255

PeakTvBHa eHepris iHgykTuBHa (QI+QlII)

1-0:100.8.0.255

PeaktvBHa eHepris iHgykTuBHa (QI+QlIl) 1

1-0:101.8.0.255

PeakTvBHa eHepris iHgykTuBHa (QI+QlIl) ®2

1-0:102.8.0.255

PeaktvBHa eHepris iHgykTuBHa (QI+QlIl) &3

1-0:103.8.0.255

PeakTtnBHa eHepris emHicHa (Ql1+QIV)

1-0:104.8.0.255

PeakTnBHa eHepris emHicHa (QI1+QIV) ®1

1-0:105.8.0.255

PeakTnBHa eHepris emHicHa (QI1+QIV) &2

1-0:106.8.0.255

PeaktnBHa eHepris emHicHa (QI1+QIV) &3

1-0:107.8.0.255

MoBHa eHeprig imnopT (+VA) (QI+QIV) &1 1-0:29.8.0.255
MoBHa eHepriga ekcnopT (-VA) (QII+QIIl) &1 1-0:30.8.0.255
AKT1BHa eHepris iMnopT (+A) 2 1-0:41.8.0.255
AKT1BHa eHepris ekcnopT (-A) $2 1-0:42.8.0.255
AKT1BHa eHepris cyma (|+A|+]-A]) P2 1-0:55.8.0.255
AkT1BHa eHepris HeTTO ([+A[-|-A]) $2 1-0:56.8.0.255
PeaktnBHa eHeprisa QI (+Ri) $2 1-0:45.8.0.255
PeaktmBHa eHeprisa Qll (+Rc) ®2 1-0:46.8.0.255
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PeaktnsHa eHeprisa Qlll (-Ri) $2 1-0:47.8.0.255
PeaktueHa eHepria QIV (-Rc) $2 1-0:48.8.0.255
PeaktnBHa eHepris imnopT (+R) (QI+QII) 2 1-0:43.8.0.255
PeaktneHa eHepris ekcnopT (-R) (QII+QIV) &2 1-0:44.8.0.255
MoBHa eHepris imnopT (+VA) (QI+QIV) 2 1-0:49.8.0.255
MoBHa eHeprisa ekcnopT (-VA) (QII+QIII) ®2 1-0:50.8.0.255
AKkT1BHA eHepris iMnopT (+A) 3 1-0:61.8.0.255
AkTnBHa eHeprig ekcnopT (-A) $3 1-0:62.8.0.255
AkTnBHa eHepria cyma ([+A[+H-A]) 3 1-0:75.8.0.255
AkTnBHa eHepria HeTTO ([+A[-|-A]) P3 1-0:76.8.0.255
PeaktneHa eHeprisa QI (+Ri) $3 1-0:65.8.0.255
PeaktneHa eHepris Qll (+Rc) ®3 1-0:66.8.0.255
PeaktnsHa eHepris Qlll (-Ri) $3 1-0:67.8.0.255
PeaktueHa eHepria QIV (-Rc) 3 1-0:68.8.0.255
PeaktnBHa eHepris imnopT (+R) (QI+QII) @3 1-0:63.8.0.255
PeaktneHa eHepris ekcnopT (-R) (QII+QIV) &3 1-0:64.8.0.255
MoBHa eHepris imnopT (+VA) (QI+QIV) 3 1-0:69.8.0.255
MoBHa eHepria ekcnopT (-VA) (QI1+QlIl) &3 1-0:70.8.0.255

Kepytoui BuBOoaM:

e po3paxoBaHi Ha poboTy npu Hanpy3i He Ginbwe 400B 3C/TC, pecypc (npun 250B/100mA 3C) He

MeHLe 108 onepadiin.

Konopgka 1Bu / KBu lMo3Ha4yeHHsA Mpu3HavYeHHsA
Q- o Rl Cco1 Kepytouni BuBig 1
\\ ) & Co2 Kepytouuii BuBIg 2
B} Co3 Kepytounii BuBig 3
4 3 2 1CM Co4 Kepytounin Busig 4
CM CninbHWUI KOHTaKT

KoxHuin 3 BUBOIB MOXHa 3anporpamMyBaTh Ha BUKOHAHHS HACTYNHUX OYHKLIR:

Mpu3HayeHHA

Onuc

IMNynbCHUNA BUBIA

KBu npautoe sk I1Bu: Hanpuknag skwo KBu1 3anporpamoBaHui Ha
TpaHCrsALUil iMIynbciB, MOro napameTpy OyayTe Takumu xe K y 1Bul.

Tpusora 1, 2, 3

KBu Buagae curHan 3a ¢aktom MnosiBu Tpusoru (nogii) B aBapinHomy
perictpi Ne 1, 2 a6o 3. KBwu 3HaxoanTbCca B aKkTMBHOMY CTaHi [JOKMK
TpuBora He Gyde 3HATa BigNOBIgHOW kOMaHAoW. binbw goknagHo
npo aBapinHi perictpy aguBmUChL garni.

3Nl HaBaHTaxkeHHs

KBu Buagae curHan 3a akToM 3akiHYeHHs 3anporpamoBaHoi
TpMBanocTi nepioAy iHTerpadii.

KBu Bupgae curHan 3a akToM 3akiHYeHHs 3anporpamoBaHoi

MIrMH1,rH2 . X )
TPMBanNoCTI nepiogy iHTerpauii.
MepeBnLLeHHs KBVI BMOae curHan 3a akToMm MepeBuLLEHHA 3anporpamoBaHOro
HABAHTaKEHHS niMiTy HaBaHTaXeHHSI.
3Pl 1 KBun Bumgae curHan 3a akToM BWKOHaHHA Ail  «3akKiHYeHHs

PospaxyHkoBoro [lepiogy»  (aBTOMaTuM4HO, 3a po3knagom, abo
BpYYHY, KHonkot «CkungaHHa MH/3PI)».

3HUKHEHHSA P1, D2, ©3

KBu Buaae curHan 3a oakToM 3HWKEHHS, NPOTAroM 3aJaHoro nepioay
yacy, pasHoi Hanpyry HXK4Ye 3anporpaMmoBaHOro fiMiTy «3HUKHEHHSA»
Hanpyru.

CuHxpoHisauia 'PY

KBu BMaae curHan Ha CUHXPOHi3auito 30BHiWHboro MNPY: 1y 3 50%
KoedilieHTOM 3an0OBHEHHSA/POBOYMM LIMKITOM

IHOuKaLig yacy

KBu, oauH pas Ha goby mix 17.45 - 17.46, Buaae curHan TpMBanicTio
1 MiHYyTY

AKTUBHUI Tapud

KBwn TpaHCcnoe Ha 30BHILLHIN Npunag curHan npo akTMBHUIN Tapud Ans
AkT. 3-x . (arrp) eHeprii (Hanpuknag Tapud 2=00 1 0)
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Kepytoui BBOAU:

Konogka KBB Mo3HayeHHs Mpu3Ha4vyeHHsA

clh Kepytouni BBig 1

[ g —— ]

Cl2 Kepytouni BBig 2

CM CninbHUI KOHTaKT

e MpuU3HaYeHi ons NpunoMy aBapiiHUX CUrHarniB Bi4 30BHILLUHIX NPUCTPOIB, po3paxoBaHi Ha poboTy npwu
Hanpysi He Ginblue 288B NC a6o 300B 3C, (ctpym < 3MA), cnpaLbOBYOTb NpW TPUBANOCTI CUrHany

He MeHLwe 1 cek. Mpuknag cxemu NigKOYEHHS Kepyounx BBOAIB HaBegeHo Aani.

Mopsagok cnpavuboByBaHHs pene KBB:

BumkHeHO

He Bu3Ha4veHo

YBIMKHEHO

0B 27,6B 64B
IMmnynbCcHi BBOAM:

288B

e AKTMBHI, ONs MiOKMIOYEHHSA HWKWX nNiYvnbHUKIB (ENEKTpoeHeprii, rady, BoAM, iHWMX), 3
iMNynNbCHMMK BUBOZamu 3rigHo Bumor |IEC62053-31. Taki BUBOOW MOXYTb MaTu Pi3Hi «aKTUBHI»
CTaHW: «BMCOKUNY» abo «HU3bKN», ToMy IBB nivymnbHuka Tun EM620 Tpeba BignoBigHUM YMHOM

3anporpamysaTu, i BBECTU TUN BENMYMHU, sika byae TpaHcnoBaTuca Ha IBB.

Konogka IBB Mo3HayeHHs Mpu3Ha4vyeHHA
Pl1 IMnynbcHWA BBIg 1
PI2 IMnynbcHWA BBIA 2
CM CninbHUI KOHTaKT

Mepenik «308HIWHIX» BENUYUH AN NporpamyBaHHs iMNybCHUX BBOAIB HABOAUTLCA HUXYe

HanmeHyBaHHSA

AkTnBHa eHepriga imnopTt (+A) (ArperosaHa, 3-@)

AkTMBHa eHepriga ekcnopT (-A)

AKTVBHaA eHepris cyma ([+A[+]-A])

AkTVBHa eHepris HeTTo (J+Al-|-A])

PeaktusHa eHepria QI (+Ri) (ArperosaHa, 3-d)

PeaktusHa eHepriga Qll (+Rc)

PeaktusHa eHeprig Qlll (-Ri)

PeaktusHa eHepria QIV (-Rc)

PeaktusHa eHepriga imnopT (+R) (QI+QII)

PeaktuHa eHepriga ekcnopT (-R) (QII+QIV)

[MoBHa eHeprig iMnopT (+VA) (QI+QIV)

lMoBHa eHepria ekcrnopT (-VA) (QII+QlIN)

AKTMBHa eHeprig imnopT (+A) ®1

AkTnBHa eHepriga ekcnopt (-A) ®1

AkTMBHa eHepria cyma ([+A[+H-A]) ®1

AkTuBHa eHepria HeTTO (J+A[-|-A]) P1

PeaktusHa eHepriga QI (+Ri) ®1

PeaktusHa eHepriga QI (+Ri) (Delta Values) ®1

PeaktusHa eHeprisa Qll (+Rc) ®1

PeaktusHa eHepriga Qll (+Rc) (Delta Values) ®1

PeaktusHa eHepriga Qlll (-Ri) ®1

PeaktusHa eHepriga Qlll (-Ri) (Delta Values) ®1

PeaktueHa eHepria QIV (-Rc) #1
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PeaktueHa eHepris QIV (-Rc) (Delta Values) ®1

PeaktnBHa eHepris imnopT (+R) (QI+QII) 1

PeaktnBHa eHepris ekcnopT (-R) (QII+QIV) &1

PeakTvBHa eHepris iHgyktuBHa (QI+QllI)

PeaktvBHa eHepris iHgyktuHa (QI+QlIl) ®1

PeakTvBHa eHepris iHgykTuBHa (QI+QlII) ®2

PeaktvBHa eHepris iHgyktuBHa (QI+QlIl) &3

PeaktnBHa eHepria emHicHa (Ql1+QIV)

PeaktuBHa eHepria emHicHa (QI1+QIV) &1

PeaktuBHa eHepria emHicHa (QI1+QIV) &2

PeaktuBHa eHepria emHicHa (QI1+QIV) ®3

MoBHa eHeprig imnopT (+VA) (QI+QIV) &1

MoBHa eHeprisa ekcnopT (-VA) (QII+QIII) &1

AKTMBHA eHepris iMnopT (+A) 2

AkT1BHa eHeprig ekcnopT (-A) $2

AkTnBHa eHepris cyma (|+A|+]-A]) P2

AkTnBHa eHepris HeTTO ([+A[-|-A]) P2

PeaktneHa eHepria QI (+Ri) $2

PeaktneHa eHeprisa Qll (+Rc) ®2

PeaktneHa eHeprisa Qlll (-Ri) $2

PeaktneHa eHepria QIV (-Rc) $2

PeaktnBHa eHepris imnopT (+R) (QI+QIl) 2

PeaktneHa eHeprisa ekcnopT (-R) (QlI+QIV) &2

MoBHa eHepris imnopT (+VA) (QI+QIV) 2

MoBHa eHeprisa ekcnopT (-VA) (QII+QIII) ®2

AKkT1BHa eHepris imnopT (+A) ®3

AkTnBHa eHepriga ekcnopt (-A) ®3

AkTBHa eHepria cyma ([+A[+-A]) 3

AkTBHa eHepria HeTTO ([+A[-|-A]) P3

PeaktneHa eHeprisa QI (+Ri) $3

PeaktneHa eHeprisa Qll (+Rc) ®3

PeaktnsHa eHeprisa Qlll (-Ri) $3

PeaktneHa eHeprisa QIV (-Rc) $3

PeaktuBHa eHepris imnopT (+R) (QI+QI) 3

PeaktnBHa eHeprisa ekcnopT (-R) (QII+QIV) 3

lMoBHa eHepris imnopT (+VA) (QI+QIV) 3

lMoBHa eHeprisa ekcnopT (-VA) (QII+QIII) 3

JTiumnbHWK rasy

JliunnbHKK BOON

IHWwa eHepria 1

IHWa eHepria 2

IHWa eHeprig 3

Pene:
o [lpusHayeHe ONA KepyBaHHSA 30BHILIHIM KOHTAKTOPOM, MoAadvi Kepykuyoro curHany Ha
NPOMiKHE perne KepyBaHHS MOTYXHOro KOMyTaLiiHOro anaparty, abo BodorpiviHoro kotna,
KOHOUUiOHepa i T. iH.

Pene lNMo3HayeHHs lMpu3Ha4veHHA
1 HopmanbHO BiOKPpUTUIN KOHTAKT

2 CninbHUI KOHTaKT

KomyHikauinHi noptu:

e  HaniBOyNIeKCHUN KOMYHikauiiHun nopT RS232, 1 pos'em RJ45
e  HaniBOYNIIEKCHUIM KOMYHikauiiHun (nopT RS485, 2 pos'emn RJ45.
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BinbL AoKNagHO NPO KOMYHiKaLiAHI MOXNUBOCTI NivMnbHUKa AMBUCH Aani.

[na meTponoriyHoi NOBIpKM NiYMMbHUKA Ha MOro NULBLOBIV NaHerni po3TalloBaHi ABa meTpororiyHi CB[, ski
reHepyloTb CBITNOBI iMNyNbCK, O NPONOPLINHI BUMIpIOBaHOI NMiuMnbHUKOM eHepril. [uToma Bara imnynbcy
(nocTinHa nivunbHuka) ctaHoBuTb 10000 imn/kBT*rog ansa npunagis TpaHcdopmaTopHOro BknoveHHs i 1000
iMn/kBT*rog, ons niyMnbHUKIB 6e3nocepeHbOro BKIKOYEHHS. TpuBanicTb imnynbcy — 10 Mcek.

5.11 Moaynb X1MBRNEeHHA

Ak BXXe 3a3Havanocs suLle, nivynnbHk EM600 Tin 620 mae enekTpoHHWUI BIOK XXMBIEHHS, KM 3abe3nevye
HopMarnbHy poboTy npunagy (3i 36epexeHHsIM Knacy TOYHOCTI) NPy MiAKMIYEHHI horo Ao TpudasHoi (3-x
abo 4-x opoToBUIA, CXeMa BKIKOYEHHS NPOrpaMyeTbCs) Mepexi 3MiHHOro CTPyMy 3 HOMIHANbHOK HaMpyrow
Big 3x57/100B po 3x277/480B, B TOMy 4umchi, i B HACTYMNHMX No3alUTaTHUX CUTYaLisX:

e npwu BigcyTHocTi 1 abo 2 ¢as (4-x opoToBa Mepexa)

e npw BiOCYTHOCTI HenTpani abo HelTpani Ta ogHiel da3un (4-x opoToBa Mepexa)
e npwu iHBepCIi HenTpani Ta ogHiei i3 a3 (4-x ApoToBa Mepexa)

e npwu BigcyTHOCTI 1 dhasm (3-x ApoToBa Mepexa).

IHdbopMaLlis Npo cTaTyc Mepexi XXMBIMEHHS i NocnigoBHOCTI a3 BigobpaxaeTbca Ha gucnnei nidnnbHuka i
dikcyeTbCs B Moro nam'aAti. brnok xxuBneHHsa 3abe3neyye HopmarnbHe (PYHKUIOHYBaHHS BCIiEl €MNeKTPOHIKN
nNiYnnbHMKa MeHLW Hixk Yepesd 1,5 cekyHam nicns nogadi Hanpyry XMBNEHHS | TPU NOBHOMY 3HWKHEHHI Hanpyru
TpusanicTtio go 0.5 cekyHaun. Bei gaHi BuMiptoBaHb 36epiraloTbCa B €HEProHe3anexHin nam'aTi NivYnnbHUKa,
sika 3abesneuvye ix 36epexeHHs B He3MiHHOMY BUrnsai He meHwe 10 pokis.

JliuunbHuk  nosHicTiO  Bignosigae Bumoram crtaHgapTtie MEK 62052-11 i 62053-21-22-23 no
nepeBaHTaXxyBanbHOI 30aTHOCTI, i ctTaHaapTam MEK 62053-61 — 3a BNaCcHUM CMOXMBAHHSM B NOCHiA0BHMX
i napanenbHMX naHutorax 6aratoyHKLiOHaNbHMX MiYUNBHUKIB aKTMBHOI Ta PEaKTUBHOI eHepril.

ANst NigknioYeHHst KoOMyHikauinHoro mogyns (po3MillyeTbcs Mig KPULLKOK KreMHuKa NidnnbHMKa), Omnok
XMBNeEHHA 3abe3nevye nogadvy Hanpyru XuMBNeHHs Ha pod'eMy RJ45 enekTpnyHUX KOMYHiKaLUinHUX NopTiB
niYnnbHUKAa.

PesepBHe XuUBMeHHsi BOYJOBaAHOrO rogMHHUKA pearnbHOro 4acy nidvnbHuKa (Npy 3HWMKHEHHI Hampyru
XMBMNEHH Big Mepexi) 3abesnevyye KoHOEeHCATOp BENMKOI EMHOCTI i niTieBa Gatapes (1/2AA, 3.6B,
BCT@HOBIIOETLCH B CcreuianbHOMY BiACiKy Mig KPULLIKOK KNEeMHMKa):

e TOBHICTIO 3apsifKeHni koHaeHcaTop 3abesnedye poboty MPY npotarom 7 gi6 (npu Temnepatypi
23°C). TloBHa nepe3apsigka KoHAeHcaTopa BigbyBaeTbca 3a 24 rognHW. TepMmiH cnyxou
KoHAeHcaTopa He MeHwwe 10 pokis

e rapaHToBaHa TpmBanicTb pobotu 'PY Big 6atapei (niunneHnk 3HaxogmTbcest 6e3 Hanpyru) - 10 pokis
(mpn TemnepaTtypi 25°C), TepMiH cnyxbu Gatapenkn - 20 pokiB (MOXITMBE 3HWKEHHS €MHOCTI
BHacnigok camopo3spsagy - 0o 10% npu 25°C)

e [PU 3HUKHEHHI HanNpyru XMBMEHHA, NOOUHHWUK CNoYaTKy XUBUTLCA Bif KOHAeHcaTopa, a noTiM BiJ
Oatapei

e  ONd KOHTpons piBHA Hanpyrm 6aTtapei Ha PKI niymnbHWKa 3acTOCOBYETLCS crewianbHUi iHaMKaTop,

a Mpu 3HWXKEHHI PIBHA HWXKYe 3aaHoro nimiTy, opMyeTbCs BiAnoBigHe aBapiiHe NOBIJOMMEHHS
npo HeobXigHicTb 3aMiHn BaTapeil

e  SKLWO MikpornpoLecop nivnnbHUKa 3adikcye nogito «BTpaTta roavHHukay, NPY 6yae nokasyeatu
HacTynHi gaty i 4ac: 01.01.2000, 00 rog 00 xB.

TouHicTb xoay N'PY noeHicTio Bignosigae Bumoram crangaptis MEK 62052-21 ta MEK 62054-21 (OACTY
EN 62054-21, IDT).

3amiHa 6aTapei BUKOHYETbCS Ha MpaLolyoMy MivnIbHUKY, 6€3 NnopyLeHHS MeTponoriyHux nnom6. MNpu
upbomMy 3abesneuyeTbcd noBHa Oe3neka onepatopa BiO YPaXEHHS eneKTPUYHUM CTPYMOM i
eNeKTPoCTaTUYHNMM po3psiaamu.

Akwo nivymnbHMK Mae dyHkuilo «YutanHa gadux Bes Hanpyru xusnenHs» (YBH), BiH ocHallyeTbcs
«nocuneHoto» nitiesoto 6aTtapeeto (1/2AA, 3.6 B, 1200 mA*roa), ska 3abesnevye, KpiM pe3epBYyBaHHS
xueneHHs PY, He MeHLWwe 12 N'STUXBUNMHHUX CEaHCIB YATaHHS AaHUX NPOTArOM OOHOro POKY (3a Takux
YMOB pO3paxyHKOBUI TEPMiH criykbu 6atapei - He meHLwe 20 pokiB).
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Mikponpouecop nivunbHWKa KOHTPOME cTatyc b6atapei i, Npy 3HWXKEHHI i Hanpyru Huwx4e 3agaHoro

nimity, dopmye BignosigHy HedaTanbHy NOMUIIKY i3 3anucom B XKypHani noain.

CeaHc unTaHHA AaHux 6e3 Hanpyru iHILilETLCA NPOTATOM 2 CEKYHA HaTUCKaHHAM KHOMKW Aucnnes, npu
ubomy niacsidyBaHHSA PKl BumukaeTbca i aktuByeTbcsa cumon YBH. Ceanc YBH npunuHAeTscs
aBTOMAaTUYHO i HAcCTyMHe YNTaHHA AaHUX MoXHa Oyae BMKOHATW TifbKW MiCNs 3aKiHYeHHSA 3a4aHoro B

nporpamMHoi KoHQirypauii niynnbHMKa nepioay vacy.

5.12  TapudHi pyHKuUiT

NiynneHuk EM600 T1n 620 Mae noTyHWUI TapudikauinHnii Mmogyrb, Wo 3abesnedye, pa3om 3 BOyAOBaHUM
rOOVHHMKOM, BUKOPUCTaHHSA «lloToyHoro kaneHgaps» (4o 8 nobosux rpadikie 3 8 TapnHMMM 30HAMM |
12 MOMeHTaMu nepeMukaHHs Ha Ao0y) ONA KOXHOro 3 MOXIMBUX «KaHamniB BUMIPOBaHHA eHepril i
HaBaHTaXXEHHsI», 3aCTOCYBaHHs 6 Ce30HiB, cneuianbHux TapudgHux cxem ana 45 gHiB (T. 3B. «AHi
BMKIMIOYEHHS») Ta iHiuiauio, B 3agaHy aaty, T. 3B. «MaibyTHbOro kaneHgapsi».

MapameTp Kinbkictb
Ce30Hu 12
[Hi BUKNtoYeHHSA 45
TapudHi 30HU 8
Mepexig 3 Tapudpy Ha Tapud (Ha Joby) 12
TwxHeBuN rpadik 6
Ho6oBuii rpadik 12

5.13 BumiproBaHHSs eHeprii, HaBaHTa)XXeHHSA Ta iHWWX BeNUYnNH

5.13.1 CymapHi perictpu

JliuMnbHUK, «3a 3aMOBYaHHAM» Mae T. 3B. «CymapHi perictpu» eHeprii (CPE) i «cymapHi perictpu»
HaBaHTaxeHHs (CPH), To6TO pericTpn, B SKMX HaKONWYYlOTbCS AaHi BUMIpOBaHb 3 MOMEHTY mnoyaTtka
poboTu Npunagy, HesanexHo Big NporpaMHoi KOHAirypadii, 3aCToCoByBaHNX TapudHMx cxem, ans dyab-
AKOI 3 BUMIpIOBaAHNX BenuuuH. JaHi B uux perictpax HE MoxHa OOHYynMTU Mpu BUKOHAHHI onepauii
«CkungaHHa MakcumyMy HaBaHTaeHHs/3akiHiyeHHs PospaxyHkoBoro lMepiogy» (CkuganHa MH/3PTT).

Mepenik CPE i CPH HaBegeHui HXKYe.

Tun eHeprii ®da3za KsagpaHt | Hanpsimok On.sumipy

AkTnBHa (8 pericTpiB) ArperoBaHa (3-d) - ImnopT Wh
ArperoaHa (3-d) - Ekcnopt Wh

OX - ImnopT Wh

®1 - Ekcnopt Wh

®2 - ImnopT Wh

2 - EkcnopTt Wh

3 - ImnopT Wh

3 - Ekcnopt Wh

PeakTtunBHa (24 perictpu) ArperoaHa (3-d) - ImnopT VArh
ArperoaHa (3-d) - EkcnopTt VArh

1 - ImnopT VArh

1 - EkcnopTt VArh

o2 - ImnopT VArh

o2 - Ekcnopt VArh

3 - ImnopT VArh

@3 - Ekcrnopt VArh

ArperoaHa (3-d) Q1 - VArh
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ArperoaHa (3-d) Q2 - VArh
ArperoaHa (3-d) Q3 - VArh
ArperoaHa (3-d) Q4 - VArh
1 Q1 - VArh
1 Q2 - VArh
o1 Q3 - VArh
1 Q4 - VArh
P2 Q1 - VArh
P2 Q2 - VArh
P2 Q3 - VArh
P2 Q4 - VArh
@3 Q1 - VArh
@3 Q2 - VArh
3 Q3 - VArh
o3 Q4 - VArh
MoBHa (24 pericTpn) ArperoBaHa (3-d) - ImnopT VAh
ArperosaHa (3-) - Ekcrnopt VAh
o1 - ImnopT VAh
o1 - Ekcnopt VAh
o2 - ImnopT VAh
o2 - Ekcnopt VAh
3 - ImnopT VAh
@3 - Ekcnopt VAh
Tvn HaBaHTaXXeHHA ®da3za KeagpaHTt | Hanpsimok Opa.Bumipy
AkTnBHE ArperosaHe (3-d) - ImnopT W
ArperoBaHe (3-d) - Ekcnopt w
OX - ImnopT w
OX - Ekcnopt w
®2 - ImnopT W
®2 - Ekcnopt W
®3 - ImnopT W
o3 - Ekcnopt w
PeakTtnBHe ArperosaHe (3-) - IMnopT VAr
ArperoBaHe (3-d) - Ekcnopt VAr
®1 - ImnopT VAr
$1 - Ekcnopt VAr
®2 - ImnopT VAr
D2 - Ekcnopt VAr
3 - ImnopT VAr
3 - Ekcnopt VAr
MoBHe ArperoBane (3-) - ImnopT VA
ArperoBane (3-) - Ekcnopt VA
$1 - ImnopT VA
OX - Ekcnopt VA
D2 - ImnopT VA
D2 - Ekcnopt VA
o3 - ImnopT VA
@3 - Ekcnopt VA
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5.13.2 TapudHi perictpu

B sanexHocTi Big piBHSA (yHKUiOHanbHOCTI, NidnnbHUK EM600 tmun 620 MoOXHa 3anporpamysaTtn Ans
BUMIipIOBaHHS B GaratoTapudHOMY pexumi 6yab-siki eHeprii («kaHan eHeprii») i HaBaHTaXeHHs («kaHan
HaBaHTaXEHHS» ), NPU LLbOMY AJ151 KOXXHOI 3 BENMYNH HasABHI 40 8 TapudHUX pericTpiB (Mo ymcny TapndHmx
30H B Ao6oBoMy rpadiky), npu 3aranbHoOi KiNbKOCTi TapuUHUX pericTpie 222;

e 88— anga eHepril,
e 108 — onsl HaBaHTaXXeHHSA
e 26 — nepeBULLEHHA HABAHTaXXEHHS.

Kanan Hanpsimok Tapudm Oa.Bumipy

. ImnopT 1-8 Wh

AKTVBHa eHepris Excnopt 1-8 wh
PeakTviBHa eHepris IMnopTt 1-8 VAr
EkcnopTt 1-8 VAr

PeakTnBHa eHepris Q1 1-8 VAr

PeaktusHa eHeprist Q2 1-8 VAr

PeaktnsHa eHeprist Q3 1-8 VAr

PeaktusHa eHeprist Q4 1-8 VAr

MoBHa eHepris ImnopT 1-8 VAh

EkcnopTt 1-8 VAh

AKTMBHa eHepris cyma - 1-8 Wh
AKTMBHE HaBaHTaXXeHHSI IMnopT 1-8 W
Ekcnopt 1-8 W

PeaKkTUBHE HaBaHTaXEHHS IMnopT 1-8 VAr

Ekcnopt 1-8 VAr

MoBHe HaBaHTaXeHHs! IMnopT 1-8 VA
Ekcnopt 1-8 VA

Cnig 3ayBaxuTu, WO Npu NporpaMyBaHHi TapuHUX PEricTpiB HaBaHTaXXeHHS, NiYNNbHUK Bede po3paxyHoK
i 3anuc, y BIigNOBIOHUX TapuHUX pericTpax, MakCMMyMIB HaBaHTaXXEHHS | HakonnyyBarnbHUX MaKCUMyMiB
HaBaHTaXEHHS!.

5.13.3 Po3paxyHOK HaBaHTa)XXeHHSA

Po3paxyHok ycepeOHeH020 3HAYEHHSA HaBaHTaXXEHHSI BUKOHYETbCA MPOTArOM OLHOMO, CMifMbHOro AN BCiX
KaHaniB HaBaHTaXeHHs, ¢hikcogaHo2o abo besnepepsHo20 nepiody iHMeepauii (B OCTaHHLOMY BUNaaky
MOXHa 3agaTtu 3, 6 abo 12 cybiHTepBaniB iHTerpauii). 3aransHa TpusanicTe 1l nporpamyeTbes B fiana3oHi
Big 5 no 60 xeunuH (1, 5, 10, 15, 20, 30, 60).

3 momeHTy noyatky [l i 4o Moro 3aBepLUeHHS, ANA KOXHOro 3 KaHarniB HaBaHTaXeHHs, pO3paxoBYHOTbCH
MUTTEBI yCcepeaHeHi 3HaYEHHS, sIKi OHOBMNIOIOTLCS KOXHY CEKYHAY.

3akiHueHHs nepiogy iHTerpauii (3l11) ke €, B cBOIO Yepry, no4aTkom HacTynHoro [l npM3BoanTb 40 HACTYMHOTO:

e B pericTpi HaBaHTaXXeHHS1 OHOBIOETLCS YcepeaHeHe 3Ha4YeHHs 3 YacoBoo MiTkow MPY niyunebHuka,

e  SKLIO MUTTEBE YCEpPeLHEHe 3HAaYEeHHSs NepeBULLYE OCTaHHIN, 36epexeHuin B nam’siti MH, nonepegHe
3Ha4yeHHa MH 3amiHloeTbCA Ha HoBe,

e OCTaHHE MUTTEBE 3HAYeHHSN ckuaaeTbesa Ha O i nounHaeTbes Bianik Hooro 11

B Tabnuui HaBepeHi npuknagu 4dacy P4, yacoBoi MiTkm i yac nodvatky HoBoro [l, gns kanany
HaBaHTaxeHHdA 3 6e3nepepBHMM 30 xBUnMHHWUM [11 (6 cybiHTepBanis 3 11 = 5 xB.):

31
EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.



Yac I'PY YacoBa miTka Movarok Il
09:30 09:30 09:05
09:35 09:35 09.10
09:40 09:40 09.15
09:45 09:45 09.20

Mpwn 3acTocyBaHHi pexxumy gikcogaHozo Il (nporpamyeTbcs 00uUH cybiHTepBar), po3paxyHOK HaBaHTaXXEHHS
BMKOHYETbCS NOTSAIrOM OAHOrO nepiofy iHTerpawii 3 ikcoBaHO TPMBaniCTHO.

PuUcyHOK HmkyYe intoCcTpye npoLec po3paxyHKy HaBaHTaXeHHS NPOTAroM ABOX NOCniAoBHMX dikcoBaHux [1I,
32 YMOBW MOTOYHOIO HaBaHTAXEHHS, O HE 3MIHIOETBCS NMPOTArOM Yacy:

MiTreEe HaBaHTAWEHHA

MoToyHe HABAHTAKEHHA

/

+— T - nepiog inTerpauii —+ <+— T - nepiog iHTerpauii —»

Yac

Ak yxxe 3a3Havanoch, B pexumi 6esnepepsHozo Nl po3paxyHoOk HaBaHTaXeHHS BeaeTbCcAa NnpoTsarom 3, 6 abo
12 cy6GiHTepBaniB ogHakoBoi TpuBanocTi. Mo 3akiH4yeHHi nepworo uinoro Il (i no4atky HacTymHoOro),
pO3paxyHOK MUTTEBOrO HaBaHTaXEHHHA MOYMHAETLCA 3 YCepeAHEHOro 3HayeHHs, 3a nonepefHin (n-1)
nepioa: npy (OPMYBaHHI 3HAYEHHS HABaAHTaXEHHS 3a Mepiod 8 UiloMy, BPaxoBYOTbCA AaHi BUMIpIOBaHb
OCTaHHLOro CybiHTepBany nonepeaHLOro nepiody, a He BenM4yMHa, WO po3paxoBaHa Ha KiHelb nepLioro
cybiHTepBany 4eproeoro nepioay.

PuycyHOK HUXKYe intocTpye NpoLec po3paxyHKy HaBaHTaxeHHs NpoTaroM GeanepepsHoro MMI:

MHTTEBE HABAHTAMEHHA

MNoTouyHe HaBaHTaMEHHA

e Yac

Mepiog inTerpauii, wo cknagacTecA 3 6 cybiHTepeanie
T - TpuBanicTe cybintepeany

Mpn HopmanbHOi poboTi npunagy po3paxyHOK HaBaHTaXXEHHSA BWKOHYETbCS npoTsarom uinoeo I,
CUHXpOHi3oBaHoro 3a 'PY niuunbHKka, ane Moxnuei cutyadii, konu Nl 3aBepLuyeTbCs « JOCTPOKOBO» (T.
3B. «HenoBHi» MI):

®  3HUKHEHHS HaMpyry XXUBIEHHS:
—  3HUKHEHHS Hanpyri Ta il BiAHOBMNEHHA MakTb Micue nNpoTaroMm 0dHoz2o [1l: HaBaHTaXXeHHsI
po3paxoByeTbes 3a uinun Ml (Tpusanicte Nl Bkroyae Yac BiACYTHOCTI HANPYr XXUBMNEHHS)
— 3HUWKHEHHSA Hanpyri Ta ii BiAHOBMEHHA MaloTb Miclue npoTarom pi3Hux [ll: 3HayYeHHs
HaBaHTaXeHHs IKCYETLCA 3a «TeopeTUYHo» TpmuaanicTio MMI.
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3MiHa vacy:

—  «HOBUM» i

«CTapuhy» 4Yac roguMHHMKA € B Mexax noTtovHoro [ll: HaBaHTaXeHHs

po3paxoByeTbcs 3a uinun MMl
—  «HOBUMY» i «CTapui» Yac rooMHHUKa He € B Mexax noTo4vHoro Nl: notoyHui MMl 3akiHdyyeTbeA
3a «TEOpPETUYHOK» TPUBAMICTIO, ane MpPOMiKHI 3HavyeHHA (B 6e3nepepBHOMY pexumi
pPO3paxyHKy) He OTPUMYIOTLCS.
3MiHa NapamMeTpiB HAaBaHTAXEHHS:
— noTo4Hui Nl 3aBepLlyeTLCH, NPOMDKHI 3HaYEHHSA OBHYMIOITLCS.

[Insa BCix kaHaniB HaBaHTaXeHHS (B T.4. TapndHUX) nepeabaveHi okpeMi perictpu s 36epexxeHHsa gaHux npo

MaKCMMyMKN HaBaHTaxeHHs (MH) 3 yacoBow MIiTKOK iKCyBaHHSI NPOTArOM MOTOYHOro
pO3paxyHKOBOro nepiogy (perictTpu aBTOMaTWYHO OOHYMIOKTBCA MO 3aKiHYEHHi
po3paxyHKOBOro nepiogy, abo npu BUkoHaHHi akuii « CknaaHHa MH/3PT».)

MakCMMyMK, L0 3adiKCoBaHi NPOTSAroM BCiX pPO3paxyHKOBMX nepioais, T. 3B.
«HakonuyyBanbHi (KymynsatusHi) MH» (gaHi B perictpax OHOBMIOKTLCA MO 3aKiHYEHHI
YeproBoro po3paxyHKoBOro nepioay, abo npu BUKOHaHHI akuii « CkngaHHs MH/3PTy).

5.13.4 AnroputTmMu po3paxyHKy eHepril

JlivnneHnk EM600 Tun 620 (3anporpamoBaHUn sIK 3 -X €NIEMEHTHUN, AN BKIOYEHHSA B 4-X APOTOBY

Mepexy)

MOXHa 3anporpamyBaTi Ha OA4MH 3 YOTUPBbOX anroOpUTMIB PO3paxyHKy TpboxdasHoI eHepril

no gaHux nogasHnX BUMIptOBaHb:

e Anro 1 (oguH HanpsIMOK, HETTO)

e Anro 2 (oguH HanpsIMOK, NiACYyMOBYBaHHS)
e Algo 3 (aBa HanpsiMKu NiACyMOBYBaHHS)

e Algo 4 (abcontoTHa cyma eHeprin)

Hwxue HaBefeHi NpyKnaamn po3paxyHKy eHeprin 3a TakuMmn anroputmamu:
Anro 1 = AktusHa eHepris HeTTO (|+A|-|-A]), kog 1-0:16.8.0.255 gopiBHIOE pe3ynbTaTy MiACyMOBYBaHHS

nodgasHmx 3Ha4YeHb iIMNOPTY (CNOXMBAHHSA) eHeprii | BiAHIMaHHS 3Ha4YeHb ekcrnopTy (reHepadii):

D1 P2 P3 ImnopTt | Ekcnopt
1 1 1 3 0
1 1 -1 1 0

Anro 2 = AktnBHa eHepris imnopT (+A), kog 1-0:1.8.0.255 gopiBHoe cymi noasHuX 3Ha4eHb CMOXMUBAHHS

(imnopTy) eHeprii, AaHi ekcrnopTy 40 pO3paxyHKy He NpUAMarTbCs:

Anro 3

D1 P2 ®3 ImnopTt | Ekcnopt
1 1 1 3 0
1 1 -1 2 0

AktuBHa eHepria iMnopt (+A), kog 1-0:1.8.0.255 Ta AkTMBHa eHepria ekcnopT (-A),
kog 1-0:2.8.0.255 po3paxoByrTbCA OAHOYACHO

P1 P2 d3 ImnopT | Ekcnopt
1 1 1 3 0
1 1 -1 2 1

Anro 4 = AktuBHa eHepris cyma (|+A|+|-A|), kog 1-0:15.8.0.255 gopiBHIoE cymi abCOMTHMX 3Ha4YeHb

eHeprii iMnopTy Ta ekcnopTy:

P1 P2 d3 ImnopT | Ekcnopt
1 1 1 3 0
1 1 -1 3 0
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B Tabnuui HaBeaeHi 3aranbHi opMynun po3paxyHKy eHepri AN KOXHOro 3 MeTponoriYHMx anropmuTMis:

Anro 1 Anro 2 Anro 3 Anro 4

AKTUBHa, Skujo ( ZPn+) > | Pn- | Skwo (3Pn+) > | sPn-|: | = ZPn+ = (zPn+) + |=Pn-|
imnopT = (IPn+)-|=Pn-|,a60=0. | =XPn+, abo = 0.
AkTUBHa, Skwo ( ZPn+) < | 2Pn- | Skwo (SPn+) < | 2Pn- | : =|zPn-| =|ZPn-|
ekcnopt =|=Pn-|-(ZPn+)|,a60=0. | =|ZPn-|, abo = 0.
PeakTuBHa, Skwo ( 3Qn+) > | 30n- | : Skwo (3Qn+) > | 30n- | : =XQn+ = (ZQn+) + [=Qn-]
IMnopT = (2Qn+)-| =Qn- |, abo = 0. =XQn+, abo =0.
PeakTusHa, Skwo (2Qn+) <| 2Qn- | : Skwo (2Qn+) <] XQn-|: | T1XQn-1 | =[2Qn-|
ekcnopt =|2Qn- |-(ZQn+), abo = 0. =|ZQn-|, abo = 0.
MoBHa, iMNOpPT | gxyo (3Sn+)>|3Sn-|: Skwo ( ZSn+) > | ZSn- | : =3XSn+ = (ZSn+) + [=sn-|

= (ZSn+ )—-| ZSn- |, abo = 0. =¥Sn+, abo = 0.
MosHa, Skwo ( XSn+) <| ZSn- | Skwo (ZSn+)<|3Sn-|: | =1ZSn-| = [zSn|
ekcnopt =|ZSn- |-(XSn+), abo = 0. =|xSn- |, abo = 0.
PeakTnBHa Q1 =3Q1 =301 =301 =301
PeaktuBHa Q2 =3Q2 =3Q2 =3Q2 =3Q2
PeakTuBHa Q3 =2Q3 =3Q3 =>Q3 =>Q3
PeakTtuBHa Q4 =IQ4 =304 =3Q4 =3Q4

MpumiTka: P — akTMBHa eHepria, Q — peakTMBHa eHeprida, S -noBHa eHepria, h — Homep dasn.

5.13.5 MuTTeBi napameTpu

3 MeTo KOHTpOMs napamMeTpiB SKOCTI Mepexi, NiYnNbHUK BUMIPIOE | pO3paxoBye HacTyMNHi BeNuYnHu (BCi

napameTpy OHOBIIOOTLCSI KOXHY CEKYHAY, 3@ BUHATKOM AaHux po3paxyHky CKI):

®da3za KBapgpaHT Hanpsm Po3pinbHicTb
CepeaHbo - KBagpaTU4yHa Hanpyra o1 - - Big 1 oo 10°B
2 - - BiAo 1 Ao 10°B
o3 - - BiAo 1 Ao 10°B
CepeaHbLO — KBaApaTUYHUIA CTPYM »1 - - Bin 1 4o 10° A
o2 - - Big 1 Ao 10° A
o3 - - Big 1 Ao 10° A
CKT no Hanpysi o1 - - %
®2 - - %
®3 - - %
CKI no ctpymy 1 - - %
®2 - - %
®3 - - %
MixchazHi kyTu o1 (U-1) - - 1°
P2 (U-1) - - 1°
eI (U-1) - - 1°
Ul-N 1°
U2 -N 1°
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U3-N 1°
11-12 1°
12-13 1°
13-11 1°
Ul-uU2 - - 1°
U2 -U3 - - 1°
u3-u1 - - 1°
YacTtoTta mepexu - - - 102 Iy

Pag mutTeBux napameTpiB (HaBedeHi B Tabnuui HUx4Ye), 3a hakToM HasiBHOCTI NOAil KOHTPONs SIKOCTI
(3HWKEHHA/NIABULWEHHS Hanpyru, 3HUKHEHHsI HewnTpani) MoxHa 3anucyBatm B ¢opmi MH (o 34
KaHanis), B T. 3B. Npodinb «AKiCTb Mepexi».

®dasza KsapgpaHT| Hanpsamok Po3ainbHicTb
Cos i 3 — x (hasHun - ImnopT 10-3
»1 - IMnopT 10-3
®2 - IMnopT 10-3
®3 - IMnopT 10-3
CepeaHbo - KBagpaTuU4yHa Hanpyra OX - - 10-2 v
2 - - 10-2 Vv
»3 - - 102V
CepeaHboO — KBagpaTUYHUIN CTPYM o1 - - 10-2 A
2 - - 102 A
3 - - 102 A
MixdasHi Kytu P1LU-) - - 1°
P2 (U-1) - - 1°
d3(U-1) - - 1°

5.13.6 ApxiByBaHHS1 faHUX

NiynneHuk EM600 Tun 620 moxHa 3anporpamyBaT Ha 30epexeHHst B nam’sTi Kinbkox HabopiB gaHux
BMMIpIOBaHb, T. 3B. «apXiBHWX HabOpiB», SKi OOCTYMHI ANA 4YWTAHHA JOKanbHO, 4epe3 onTonopT, abo
anctaHuinHo 3a gonomoroto ACKOE, uinkom abo 4acTkoBO, 3a 3a4aHuin NPOMIDKOK yacy.

Bci apxiBHi Habopu paHux 36epiratotbca B nam’aAti 3a npuHuunom «first-in first-out (FIFO)», T06T0 no
3anoBHeHHI0 Habopa AaHuX 4eprosi («HOBI») AaHi 3aNMCYTLCH B NaM'ATb 3aMiCTb HanBInbLL «CTapuxy.

[dob6oBe apxiByBaHHS

JNiynnbHWK NporpamyeTbCs Ha aBTOMaTUYHe apXiByBaHHS AaHUX B 3adaHun 4ac KoxHoi gobwu. Kpim Toro
noboBuin apxiB pOPMYETBCSA MPU 3HUKHEHHI HaMpPyru >XMBMEeHHS abo 3a KOMaHOol, WO HajicnaHa Ha
KOMYHiKauinHmi nopt. [lam'aTe nmiymnbHMKa po3paxoBaHa Ha 36epexeHHa 120 (cTo ABaauaTb) [o6oBKX
HabopiB, KOXHWIN 3 AKMX CKNagaeTbcs 3 AaHmx 20 KaHarniB BUMIpHOBaHHS, WO NpOrpamyoTbCs:

jaraivac

CymapHi perictpu eHeprii (42 kaHanu)

TapudHi perictpu eHeprii (88 kaHaniB)

TapudHi perictpu Makcumymy HaBaHTaxeHHs (108 kaHanis)

Ho6osi apxiBHi Habopy aBTOMaTUYHO OYMLLYIOTBCS NMPUM 3MiHi 3anNporpaMoBaHmMX KaHanis abo NPy BUKOHAHHI
KoMaHau «3aranbHe CKuaaHHsa AaHuX NiYUAbHUKaY .
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ApxiByBaHHs no 3Pl

JliunnbHMK MOXHa 3anporpamyBaTW Ha apxiByBaHHS HabopiB T. 3B. «OiNiHrOBUX» [OaHUX, SiKi
BMKOPUCTOBYHOTBCS ANSA pO3paxyHKiB, Hanpvknag, 3a CoXUTy eHeprito, No 3akiH4eHHI0 PpO3paxyHKOBOroO
nepiogy. Taki onepauii, sk 3asHayanocb Buwe, HasmBalwTb «CKMOAHHA  MakCUMyMmy
HaBaHTaxxeHHs/3akiH4eHHs PospaxyHkosoro lNepiogy» (CkuganHa MH/3PTIT) i BukoHytoTbCS:

e aBTOMATU4HO, 3rigHO 3 MPOrpamMHOI0 KOHirypauieto nivunbHUKa: 3agaeTbCa AeHb Micaud i yac
BMKOHaHHS onepaLlii (3a 3aMOBYaHHAM B nepLunn aeHb Micauys, o 00 rog 00 xBunuvH), abo

e 33 KOMaHAOOoH, LU0 HajicrnaHa Ha KOMYHiKauinHun nopt, abo

e  BpPYUHY: onepaTop HaTuckye kHomnky «CkngaHHa MH/3PT».

Mpwn BMKoHaHHI onepadii 3PN BUKOHYHOTbCS TakoXX 4OO0BE apXiByBaHHS i CKMAAHHS PETiCTPIB HABAHTaXEHHS.

B nam’aTi niunnbHuMka moxe 3bepiratnca 18 (BiCiMHagUsTb) MICAYHMX HAOOPIB OAHWUX, KOXHUM 3 SIKUX
cknagaetbes 3 96 kaHanis, WO NporpamMyoTbes:

e faTaivac

e CyMapHi perictpu eHeprii (42 kaHanw)

e TapudHi pericTpu eHeprii (88 kaHanis)

e pericTpu HaBaHTaxeHHs (108 kaHanis)

® pEricTpy NepeBuULLEHHA HaBaHTaXeHHs (26 kaHaniB)

Lli apxiBHi Habopu TakoXX aBTOMATUYHO OYMLLYKOTLCS MPU 3MiHIi 3anporpaMoBaHUX KaHaniB abo npu
BMKOHaHHI kKomaHan «3aranbHe CKUAAHHS OaHUX JTiYUIbHMKa .

Mpumitka: skwo onepadis aBToMatuyHoro 3Pl He Gyna BMKOHaHa BHACNIAOK 3HUKHEHHS
Hanpyru XuBneHHs abo 3MiHK Yacy 'PY, BoHa Oyae BMKOHAHHS Micns BigHOBNEHHS XMBMEHHS abo no
3aKiHYEHHI0 NpoLEecy BCTAHOBMNEHHS HOBOIO Yacy MivnIbHMKa.

3 meTolo 3anobiraHH GaraTopasoBoro nosToptoBaHoro 3PI1, nporpamyeTbcsi Yac TawmM-ayTy (3a
3aMoOBYaHHAM - 10 XBUIMH), NPOTArOM SIKOro BUKOHaHHA onepauii « CkugaHHs MH/3PI» 3a komaHgot
abo BpYy4HY HEMOXIUBO.

5.13.7 'padhiki HaBaHTaXXeHHA

JliumneHuk EM600 Tvn 620 mMae OBa He3anexHux «pekopaepu», siki 3abesnevyoTb O4HOYACHWUA 3anuc
AaHux y surnagi 40 (20 x 2) «padikisB HaBaHTaxeHHsA» - TH (3anucytoTbeca AaHi BUMIpIOBaHb, CTaTycHa
iHdopMauis i gata/yac) onsa 6yab-gkoi BUMIpIOBaHOT BENUYMHW (€HEPTil, HaBaHTaXeHHS, CTPYMY, Hanpyrm i.
T. O.) 3 O4HaKOBUM, NS KOXHOrO 3 peKOpAEepiB, Nepiogom iHTerpadii, sk Bubmpaeteca 3 psgy 1, 5, 10, 15,
30, 60, 360, 720 i 1440 xBuUNUH i MOXe He cniBnNagaTv 3 TpuBanicTo nepiody iHTerpauil po3paxyHky
HaBaHTaXXEHHS!, 3a BMKITIOYEHHAM BUMAAKiB, KONW Ans 3anucy gaHux B Burnagi M'H nporpamytoTbest kaHanm
HaBaHTaxeHHd — B Takux Bunagkax Nl ana N'H mae 6ymu odHakosum 3 Il HagaHMaXXeHHs.

OctaHnHin 3a poby [l 3akiHuyetbess o 00:00. Mpuknag BigobpaxeHHus gavux MH (Ml =10 xBWAKH)
nporpaMmHmum naketom ACE Pilot HaBegeHo Hkue.

o 3 f [ H I K L
Arre (-4 Am smept Arep, O o Mosnas, wmocp Arvis 0 ) Deansn, st Arres 0-4) Peomr, mmopr Arrs (340 Pase memes © 1 A mumugn 92 s voanopt © 3 Aae, sunopr 1 Peasr, mumugr ® 2Py
" e a3 vk iz e twh 115 n (r --

T s r 26,01 2003

TepwmiH 36epiraHHs gaHux rpadikie HABaHTaXKEHHST HE 3aneXuTb Bi YMCra KaHarniB 3anucy, BU3HAYaeTbCs
TpuBanicTo nepiogy iHTerpadii (kinbkicTio Ml 3a goby) i po3paxoByeTbes 3a hopmyrnoto T3 = 11 520/(n*T),
ae T3 — TepmiH 36epiraHHa B nam’siTi, 11 520 — MakcMmMarnbHa KinbKiCTb 3anuciB B ogHomy kaHani 'H, n —
KinbkicTb Il B roguHi (n = 60/t, ge t — TpmeanicTb Nl B xBUNMHax), T = 24 roanHn — TpuBanicTb gobu).
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Takum YnHOM, Hanpuknag, ansa koxHoro 3 20 rpadikiB HaABaHTaXeHHs, WO 3anucyoTb 3 15 XBUNuUHHUM 11
pekopaepu 1 i 2, TepmiH 36epiraHHa ctaHoBuTb 11 520/(60/15*24) = 120 gi6, a 3 nepiogom iHTerpadii 30
xBunuH, 11520/(60/30*24) = 240 gi6.

Kpim eHeprii i HaBaHTaxxeHHS B H dikcytoTbes | 36epiratoTbCcsa NOBIAOMITEHHS NPO NoAji, Wo Manu micue
NpOTAromM BiAMOBIAHOIO nepiofy iHTerpadii (Hanpuknag, KopuUryBaHHs vacy roguHHuka, MN3J1, 3HMKHEHHS
HaMpyry XXMBIEHHS i T. iH.), @ TaKOXX MUTTEBI AaHi BUMIpIOBaHb.

3 METOH MOHITOPUHTY 1 KOHTPOJSI0 NapaMeTpiB IKOCTi Hanpyru, nivnnbHMk EM600 Tnn 620 mae gogaTtkoBui
pekopaep Ans 3anucy ycepeaHeHux 3HayveHb cTpymy, Hanpyrn, CKI, Cos @i i T. iH., y Burnaai 17 kaHanis
"H 3 3acTocyBaHHAM €AMHOrO, ANs BCiX 3anporpamoBaHux BenuyuH, [, wo nporpamyetbed 3 pagy 1, 5, 10,
15, 30, 60 i 1440 xBUnWH:

gara i vac

nodgasHa Hanpyra

nodhasHnin CTpym

nogasHun CKI™ no ctpymy

nocasHun CKI™ no Hanpysi
nodchasHun Cos i

MUTTEBUIN nodpasHu Cos i (imnopT)
KyT1 Un-N

TepwmiH 36epiraHHs uux gaHux (1152 3anucis Ha kaHan) 3anexuTb Big TpueanocTi 11, Tomy, Hanpuknaa, gaHi
3anucaHi 3 Il = 10 xsBunuH 6yayTb 36epiratuca npotarom 1152/(60/10*24) = 8 gi6b.

MpumiTtka: AKWo mae micue HenoBHMI 1 (BHACNiAOK 3HUKHEHHSA HanNpPyry XunerneHHs abo 3amiHM vacy),
[0 BCix gaHux 'H 3acTocoByeTbCA TEX came NpaBuIio, WO A0 PO3paxyHKy HaBaHTaXKeHHs (aue. n. 5.13.3).

OaHi T'H aBTOMaTM4yHO BMAANSATLCA NpU 3MiHi 3anporpamMoBaHnX napamMeTpiB KaHanis abo Npy BUKOHAHHI
KoMaHau «3aranbHe CKnaaHHsa AaHuX NiYUAbHUKaY .

5.14 MoHiTOpUMHIr napameTpiB Mepexi

JliumneHuk EM600 Tun 620 3anpoepamosgaHuli Ha pobomy & 4 -x dpomoegoi mepexi i nidkmoyeHuld 0o 3-x
asHoi 4-x Opomoeoi Mepexi, BUKOHYE (YHKLii MOHITOPUHIY MapameTpiB enekTpUYHOI Mepexi, AKOCTI
Hanpyrn, KOHTPOIOE i doikcye iHOopMaLito NPo Taki nogii:

e yacToTa: MUTTEBI 3HAYeHHs, MiHIManbHa i MakcumanbHa 4acToTa NPOTHAroM pPO3paxyHKOBOro
nepiogy

e Hanpyra: MUTTEBI 3HaYEHHS, MaKkcumanbsHa (cepeHboKBaapaTU4Ha)

e Hanpyra 3a MUHYNUIN Po3paxyHKOBMIN nepios

e CTPYM: MWUTTEBI 3HAYEHHS, MaKCUManbHWA (CepedHbOKBaApaTUYHWIA) CTPYM 3a MWUHYNUA
po3paxyHKOBUI nepiod, NepeBULLIEHHSA 3a4aHOro NiMITy CTPYMY HaBaHTaXKeHHS

e  3MiHa HaNPsIMKY CTPYMY Y BTOPUHHWX NaHLOrax: YACrno NoAin Anga KOXHOT 3 TpboX a3, iHdhopmauis
npo 10 ocTaHHix nogin 3 gatoto/yacom, Ne dasn, HanpsMKOM

e  3HUMKHeHHs (> 10 cekyHA) CTpyMy B BMMiptoBarnbHMNX NaHutorax (nocgasHo)

e Hanpyra i CTPyM HyMbOBOI MOCMIAOBHOCTI: (DiKCyBaHHA MNepeBULLEHHA 3a4aHoro MOpOoroBoro
3HaYeHHs

e  3HWXKEHHS (3HUKHEHHS1) Hanpyry BiQHOCHO 3a1aHOro NOPOroBOro 3HAa4YEHHS: YUCHO NOAIN AN KOXHOI
asu, 3aranbHa TpUBariCTb NOAIN ANS KOXHOI hasu, MakcMMarnbHa TpyBanicTb nogii Ana dasm 3
Aatoto/yacom, MiHimaneHa TpyBanicTb nogii Ans dasu 3 garot/vyacom, iHdpopmauis npo 10 ocTaHHix
MOAIN 3HKEHHS Hanpyru (4acoBa MiTka, TpuBanicTb, marHityaa, Ne daswn) - Tinekv ons nivnnbHUKIB,
3anporpamoBaHux Ha poboTy B 4-X APOTOBOI MepEXi

e OBHE 3HUKHEHHS HaMpyru: YMCro KOPOTKOYACHMX 3HUKHEHb, YACMO TPUBANMX 3HUKHEHb, 3aranbHa
TpMBaniCTb 3HWKHEHb, MakCUMaribHa TPUBaNICTb 3HUKHEHHS 3 YacoM noyaTky nofii, MiHiManbHa
TpMBaniCTb 3HUKHEHHS1 3 YacoM noyaTky nogii, iHpopmauia npo 10 ocTaHHIX NOAIN 3HUKHEHHS
Hanpyr1 3 TPUBAsICTIO | YacoM MOYaTKy MOAi.
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Hanpyra.

MoHITOpMHr ~ napameTpiB  SKOCTi  Hanpyrm  BUKOHYETbCS LWNAXOM  MOCTIMHOMO  MOPIBHAHHS
cepedHbOKBaApaTUYHMX 3HaYeHb Hanpyru (nodasHo) 3 3agaHnumu niMmitamu. lNporpaMmyBaHHSA 3Ha4YeHb MiMITIB
BMKOHYETbCS OrnepaTopoM BPy4Hy abo 3aCTOCyBaHHAM CTaHAAPTHMX (3a4aHuX 3a 3aMOBYYBaHHSIM) BENNYMH
(8 % Big U HOM).

Moaii KOHTPOM SKOCTI Hanpyrn (3HWKEHHS, MiOBULLEHHS), 3HMKHEHHS) DIKCYOTbCSl NiYUIBHUKOM, KOMU
BENMYMHA (pasHOI Hanpyrn gocsrae BepXHbOro abo HMXKHBbOIO 3HAYEeHHsT NiMiTy | 30epiraeTbCs HE3MIHHUM
NPOTAroM NEBHOTO Yacy.
Hwxde npuBeaeHi Npuknagm Takux NiMiTis
o 3HUKHEHHS Hanpyru
o  BHWKEHHSA Hanpyru: KOPOTKOYACHI BiAXUNEHHs, NiMiT dikcyBaHHA - 20% Big UHOM, RnimiT yacy
dikcyBaHHS noAii — 5 cekyHA
o [ligBMLLEHHS HanNpyrK: KOPOTKOYACHI BiAXWMMEHHS, NiMIiT dikcyBaHHA +20% UHoM, RiMiT vacy
chikcyBaHHs nogii — 5 cekyHq
e [loHwxXeHHA Hanpyru: goBroTpvBane BiOXUNEHHs, NiMIT dikcyBaHHA -10% Big UHOM, niMiT yacy
dhikcyBaHHs nogii — 120 cekyHA
o [lepeBuweHHa Hanpyru: goBroTpmeane BigXUNeHHs, NimiT dikcyBaHHa +10% go UHoMm, MiMiT Yacy
dikcyBaHHSA nogii — 120 cekyHAa
Moaii KOHTPONIO AKOCTI HAaNPYrK AIKCYTLCA B NaM’ATi 3@ YMOBU AOCATHEHHS 3HAYEHHSI HanNpyru BignoBigHOro
niMiTy NpPOTAroM 3afaHoi TpuBanocTi (cekyHau). HasBHICTb ABOX BiNbHO NporpaMoBaHWX NiMiTiB 4O3BOMSE
KOHTPOMOBATK KOPOTKOYACHI | 4OBroTpueani BigxmneHHs Hanpyru. Cnig nam’sitatu, Wo NiMiT NigBULLEHHS
Hanpyru 3aexan mae 6yTu Binbwnm Big NiMITY NepeBULLEHHS, TaK CaMO AK MIMIT 3HVXXEHHSA - HUXKYe MiMITy
MOHVKEHHST HAnpyru.
KoHTponb i chikcyBaHHA nopfii NOBHOIMO 3HMKHEHHSA HaMpyru (Hampyru >XUBMEHHA Bi4 BCiX Tpbox has)
BUKOHYETbCA 3a 3agaHuMM NiMITOM TpUBAnocTi nogii. AKWO TpuBanicTb 3HWMKHEHHS HaNpPyryu XXUBMNEHHS

MeHLle 3aJaHoro niMiTy, noAia KnacudikyeTbCsa K KOPOTKOYACHE 3HUKHEHHS, B iHLWOMY BUNagky BOHO
dikcyeTbCca B NaM'aTi npunagy, sk Tpusane 3HUKHEHHS XUBMNEHHS.

MprHLMNN KOHTPOMIO NapameTpiB SKOCTi HAMPYIK iMOCTPYIOTLCA ManioHKaMu, LWo HaBedeHi Huxye.

3HUKHEHHS.

U HOM

CepeaHboKBagpaTUyHe 3HaYEHHS Hanpyru
HwxHin nimiT (no4aTtok nogir)

TpuBanictb noaii

MarHityna

o g kM w N e

BepxHin nimiT (3akiH4eHHs noair)
3HMXKEHHS.

U Hom

CepeaHboOKBagpaTUyHe 3HAYEHHS Hanpyru
HwxHin nimiT (no4aTtok nogir)

TpuBanictb noaii

MarHityna

o g M~ w N e

BepxHivi nimiT (3aKkiH4eHHs nogaii)
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MipBnwWeHHS.

U Hom
CepegHboKBagpaTyHE 3HAaYEHHS Hanpyrm

HwxHin nimit (noyatok nogii)

TpwusanicTtb noaii

Marwityna

I S o

BepxHivi nimiT (3aKkiH4eHHs noaii)

3158

2768

MouaTOoK YacoBs0ro MNCTepesicy

Kikeus rictepeancy 1D

2568

Timit nipemwenna U
Maruityaa nigenuenus/nepeenwenns U

Usom =230B

Timit nepeeuwenun U

CEeKyHau
_—

Nimir 4acy dikcynanna noai
nosepHeHHA HopmancHoro U = 120 cex

Misir wacy ans pikcyBanua
nogii nepesnuienns U = 120 cex
|

Nimir wacy anA hikcypanyn
noait nigeuwenns U =5 cex

TNimit yacy pikcyBaHHA IHIKHEHHA
noail nineumesHs U =5 cex

Ha pucyHky HaBedeHO npuvknag 3 niMitamu 3a 3aMOBYaHHAM ANs 10o0it mi08UWEHHS | MepesuleHHs
Hanpyru. MNogis nepesuweHHs ikcyeTbeca Nicnsa nogii nidsuweHHs Hanpyry, Wo Mae GinbLLUN YacoBWI
rictepesuc, xo4ya nepeBuLLEHHSA Mae OinbLly NoBHY TpuBanicTb. [Nogia niaBuLleHHNA ikcyeTbes ane 3a
KiNnbka CeKyH 3aKiHYyeTbCs, SK TiNbKW  Hanpyra AOCHArae 3Ha4yeHHs HWKYe BiAnoBIiAHOro MiMiTy.
Po3paxyHOK 4acoBOro ricrepesucy Ang HOPMarbHOrO 3HAYEHHS Hanpyry MNOYMHAETBLCS TiNbKU Micns
3HWKEHHS Hampyrn HKYEe «HWKHbOrO» MimiTy (B gaHOMy npuknagi - nimiT nepesuweHHs). B skocTi
MarHiTyam nNiaBULLIEHHS | MePEBULLEHHSA B NaM’ATI 3aBXAuN PIKCYETbCA MakCUMarbHe 3Ha4YEeHHS Hanpyrm
(B HaBegeHoOMyY Npuknagi 4ns obox nogin MarHiTyau ogHaKoBi).

B >xypHani nogin KOHTpOMK SKOCTI Hanpyru 3anucu OyayTe mMatu Takmi Burnsg (dac 00:00:00
BBa)XAETbCSA NOYATKOM MOAiN):

e 00:01:45 - MipBniieHHs U ®1

e 00:02:30 — NepesuniLeHHa U d1 (Tpmsae 30 cekyHA 3 00:00:00 1O MOMEHTY NepeBULLEHHS
BiONOBIQHOrO MNiMITY)

e 00:02:55 — 3akiH4eHHA MigBuLeHHs U 1

e 00:06:52 — HopmanbHa U ®1, B Liel TouULi po3paxoByHOTbCHA MarHityaa i TpuBanicTb OCTaHHbLOI Nogji:

TpmBanicte nogii niasmweHHss = 00:01:10, TpuBanicTb ocTaHHbOI nofii nepesulieHHs: 00:02:05,
MarHitTyaa nepesuileHHsa = 315 B.
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Crpym.

CepeaHboKBaapaTUYHi 3HaYeHHA (hasHMX CTPYMIB MOPIBHIOKTLCA 3 3a4aHUMK niMiTamu (3aganTsbea B
% BiA MakCMManbHOro CTPyMy), SKLIO MiMIT NepeBULLEHO NPOTArOM 3a4aHoro (B CekyHaax) yacy,
hikCyeTbCs NoAil NePeBULLEHHS CTPYMY:

e T[lepeBuileHHs cTpymy (P1, ©2, P3)

MpumiTka: gkwo ue nepepbayvyeHo B MporpamHoOi KOHirypauii, nofis nepeBULLEHHS CTPYMYy MOXe
iHiLilOBaTM HagaHHA KOMaHAI Ha BiAKMIOYEHHS pene nivynnbHuKa. binblw goknagHo anBuchb po3sain 5.16.

Mogis peBepcy cTpyMy (3MiHa HaNPSAMKyY CTPYMY HaBaHTaXXEHHS 3 «iMMOPT» Ha «EKCMOPT») iKCyeTbCS
nodpasHo:

e Pesepc ctpymy (®1, 2, d3)

CymapHui koedilieHT rapmMoHik

Mogii CKI gna Hanpyrm i cTpyMy dikcytoTbcs 3a ymoBW nepeBuwieHHsa nimity CKI (3apgaeTtbest B
BiACOTKax Big HOMiHanNbHOI HaNpPyrn/cTpymy) NPOTArom 3a4aHoro (B CekyHAax) 4Yacy, Ans KOXHOI hasu:

e T[lepeBuweHHss CKIM no Hanpysi (91, $2, $3)
o [lepeBuuweHHsa CKI no ctpymy (1, 2, ©3)

lHanMBiAyanbHi rapmMoHikun

BrkoHyt0TbCA BUMIpIOBaHHS | pO3paxyHOK (3a TepMIHOMOrIEI0 i MeToAMKo, Wo 3a3HadveHi B MEK 61000-4-
30) CKB 3Ha4eHb iHAMBIgyanbHMX rapMoHik o 50 BKMAOYHO.

ModbasHi BUMipIOBaHHS i pO3paxyHOK 3Ha4YeHb Hanpyru, CTpymy, HaBaHTaxeHHsi, CKI i T. iH. BUKOHYIOTbCS 3a
MEK 61000-4-7 i MEK 61000-4-30:

e 1-~50 rapmonika gna U1, U2, U3, 11, 12,13

e 1-~50 rapmonika gna P1, P2, P3, Q1, Q2, Q3

e CKT, koediuieHT BiOHOLLIEHHSA CyMapHOro KOMMOHEHTa Ta OCHOBHOIO KOMMOHEHTA, B % ana U1, U2,
us, 11,12, 13

e CymapHui koediuieHT HaBaHTaxeHHs (CKH), koedilieHT BigHOLWEHHS CyMapHOro KOMMOHEHTa Ta
abcontoTHOro HaBaHTaxeHHs, B % ana U1, U2, U3, 11,12, 13

o CymapHun koediuieHT iHTeprapmoHik (CKII), koedilieHT BigHOWEHHA CyMapHOro KOMMOHEHTa
iHTEprapMoHik Ta OCHOBHOro KOMMNOHeHTa, B % ansa U1, U2, U3, 11, 12, 13

e CymapHUMN KOMMOHEHT (OCHOBHWA + TapMOHIKM + I[HTEepPrapmMoHiku) AnAs Hanpyru, CTpymy,
HaBaHTaXXeHHS, CUMETPUYHMX KOMMOHEHTIB (MO3UTUBHWI, HeraTneHWA, 0 NOCAIAOBHICTD)

e TinNbKn OCHOBHUW KOMMOHEHT Ans Hanpyru, CTpymy, HaBaHTaXEHHS, CUMETPUYHUX KOMMOHEHTIB
(no3uTMBHUK, HeraTueHWMA, 0 NOCNIQOBHICTD)

®dnikep.

BukoHytoTbCst nodhasHi BMMiptoBaHHS i po3paxyHku (3a MEK 61000-4-15:2010) 3i 36epexeHHsAM OaHuX B
Buai npodpinto (MH):

e Pinstmax, MakcMmMarnbHe 3Ha4YeHHsI MUTTEBOFO NokasHuka dnikepy

e Pst, nokasHmk kopoTkoYacHoro dnikepy, nepiog (iHTepsan) BUMiIpIOBaHHsS nporpamMmyeTbcs Big 1
00 15 XBUNUH.

e PIlt, nokasHuk goBroTpuanoro grnikepy, nepiog BMMipIOBaHHS nporpamyetbes Big 12 go 1008
Pst iHTepBanis.
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KoedpidieHT HaBaHTaXXeHHA

Benetbca MoHiTopuHr Cos i kKoxHOI hasm i TppboxcasHoro Cos di. MNpu 3HMKEHHI pO3paxyHKOBOro
ycepenHeHoro 3HadeHHs Cos i sKoiCcb hasu HmkYe 3anporpamoBaHOro niMmiTy, y BignosigHOMY
XypHani nogin cikcyeTbcs nogis:

o [lesiauis (BigxmneHHsa) Cos i d1, ©2, 3.

MocnipgoBHicTb has3
Po3paxoByoTbCsl | KOHTPOMIOKOTLCA KyTU Midk BekTopamu cpasHoi Hanpyrm (U1-U2, U2-U3, U3-U1) 3
MeTOH0 3adikcyBaTy NOAIH:

e HeBipHa nocnigosBHicTb has

3HUKHEHHSs1 HenTpanu
CepegHbo-kBaapaTUYHE 3HAYEHHS BEKTOPHOI cymu pa3Hmx Hanpyr (Hampyra «O» nocnigoBHOCTI)
NOPIBHIOETBLCA 3 3a4aHMM NiMITOM 3 METO KOHTPOS0 HasiBHOCTI Nogji:

e 3HUKHEHHs1 HerTpani

PeBepc cTpymy
KOHTPONIOETECA HAMPAMOK CTPYMY KOXHOI (pasu. AKWO HanpsiMOK 3MIHMBCA (Hanpuknag, 3 «iMnopTy» Ha
«eKkcnopT») dikcyeTbcH nogis:

o PeBepc ctpymy ®1, ®2, L3

Momunka HenTpani

Mogpisa dikcyeTbca (3a YMOBWM HASBHOCTI B KOMi HEMTpani NidyunbHWKa AaBaya CTPyMy), SIKLWO CTPyM B
HeWTpani nepeBuLllye 3agaHuWi NiMIT OoOMeXyBada HaBaHTaXeHHHA. 3a HasiBHICTIO nogii dopMyeTbCs
TpuBora:

e [lomunka HenTpani

HecumeTpuyHicTb ¢has

Po3paxoByeTbcs cepeAHbO-KBagpaTUYHE 3HAYeHHA BEKTOPHOI CyMu asHux cTpymiB (CTpym «O»
NocnifgoBHOCTI), sike MOPIBHETbCA 3 3aJaHuUM niMiTOM. 3a YMOBM HasBHOCTI 3HA4YHOI acumeTpil
HaBaHTaXXeHHs 3a pazamMu, NPOTArOM 3a4aHoro Yyacy, OpMyeTbCA TpMBOra:

e HecumeTtpuuHictb a3z

YacTtoTa

Moaii NigBULWEHHS | 3HKEHHS YacTOTH MepexXi IKCYITbCS, AKLWO 3HAYEHHS YacTOTU «NEPEBULLIAMION
3agaHi nimitu (3a3Bmyan +/-2% Big HOMIHaNBLHOro 3HayeHHs) NpoTarom Ginbwe 10 cekyHA:

e  3HMXKeHHs YacToTu abo lMigBuLLIEHHSA YacToTK
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5.15 XXypHanu nogin n TpuBoru

BOynoBaHe nporpamHe 3abe3neyveHHs1 nivYnnbHMKa MICTUTb cnmcok login, wo BigHOCATbLCA OO0 pobOoTU
nporpamMHo-anapaTHUX KOMMOHEHTIB npunagy i enekTpu4HOi Mepexi A0 49KOi BiH nigknioveHuin. 3a
aonomoroto nporpamHoro nakety ACE Pilot, i3 3anponoHoBaHoro cnucky, BubuparTbcs nogii, TpuBoru ta
aBapiviHi nosigoMneHHs, iHpopmauis npo aki 6yae 3b6epiratuca B XXypHanax nogin (KI) i signosigHWx
pericTpax.

Mpwn BuGopI Mogin ana 3anucy i 36epiranHa B XKI1 cnig BpaxoByBaTU €MHICTb XXypHanie, W00 BOHW He
3anoBHANUCA AyXe LWBWAKO, a OCKiNbKW Li AaHi 36epiraloTbCst B NaM’aTi NidnneHUKa 3a npuHumnom FIFO
(«first-in first-out»), To6T0 No 3anoBHeHH0 XKl abo perictpa iHdopmaList Npo «HOBI» NoAii Oyae 3anucaHa B
nam'aTb 3amiCTb HaAMBINbLL «CTapux», OyXe BaXKMBO PErynsipHO BUYMTYBaTU (LiNKom abo yacTuHamu, 3a
3afjaHuin  NpoMikok 4acy) pgadi X[ i perictpiB 3 MeTow 3anobiraHHss BTpaTM BaXMBOI, ANis
eHepronocTa4anbHOI KomnaHii abo cnoxunsava, iHopmallii.

3a gonowmoroto nporpamHoro naketa ACE Pilot MoxHa 3agatu Tpu TenedoHHMX HOMepK, Ha Aki ByayTb
BignpaBnATnca SMS nosigomneHHsa npo nossy Tiei abo iHwoi nogii. Bubip noagin 3 HasgBHOro nepeniky B
XKl ctae moxnmeuM, sk TiNbkn 3agaloTbCs TeNedOHHI HOMepy ANnd BignpasBky NOBIAOMIEHb.

PoboTa uiei dyHKUiT 3anexuTb Big Tuny moaema, MigknYeHoOro A0 NiYunbHUKa: MOAEM MOBIHEH
nigTpumysaTum BignosigHy AT komaHgy, Wwo 3abe3neyye BUKOHaHHA BignpaBKy NOBIAOMMEHb.

Cnmncok XypHanis MNogii Ta ix XapakTepUCTUKK:

HanmeHyBaHHs OBIS Code, Attribute Po3Mmip (KinbKicTb 3anuciB)
XypHan ctaHgapTHUX noain 1,0-0:96.11.0.255,2 1000
XypHan «Kpagixxok» 1,0-0:96.11.1.255,2 1000
XypHan 3miH KoHdirypauii 1,0-0:96.11.10.255.2 128
XXypHan KOHTpPOn AKOCTi eHeprii 1,0-0:96.11.4.255,2 1000
XKypHan 3HUKHEHHS XXUBNEHHS 3,0-0:96.7.19.255,2 1000
XypHan 3B’a3Ky 1,0-0:96.11.5.255,2 1000

KoxxHun XTI mae cBin «DinbTp nogi», 3a 4ONOMOroK SIKOro iHililoeTbest abo BiaMiHAETbCA 3anuc nogii (il
koay) go signosigHoro XKI1. Hwxk4e HaBedeHO KoAW, HAMMEHYBAHHS i KOPOTKUIW onuc nofin (nepenik He
MOBHWIA, MOXe 3MiHIOBaTUCS BigMNOBIAHO 0 Bepcii BOygosaHoro M3 nivmnbHuka).

CraHpapTHi nogii

Ne HanmeHyBaHHs Onuc

1 | 3Hukna Hanpyra XvBIEHHs Ha niyunbHuky 3HMkna Hanpyra xuBneHHsa. Cnig
3ayBaXuTu, WO Ue Moxe OyTm He noB’sizaHO 3
ENEKTPUYHOI MEpPEXe 40 AKOI NiAKMYEHUA npunag.

2 | 3'aBunacb Hanpyra XuUBJEeHHSA Ha niuunbHWKy, nicns 3HWKHEHHSA 3’sABuMNachb Hanpyra
XMBMNEHHS.
3 Mepexig Ha 3umoBWA/NITHIM Yac | MNepexig roanHHKKA NiYMNbHUKA Ha NiTHIN abo 3MMOBUNA
3aCTOCOBYETbCSA/HE yac. «4acoBa MiTka» nokasye 4yac Jo nepexony. ogisa
3aCTOCOBYETbCS. He (iKCYyeTbCs NpU «PYYHOMY» MepeBoAy roAMHHMKA i

NPV 3HUKHEHHI HAMPYrn XXUBMEHHS.
4 BcTaHoBneHHs Yacy PY («cTapi» | 3MiHEHHSI Yacy roguHHMKa 3 4aTok/4acoM A0 3MiHEHHS

aara/yac) Hacy

5 BcTaHoBneHHs vacy PY («HoBi» | 3MiHEHHS 4Yacy roAvMHHWMKa 3 JaTtot/yacom micns
aara/yac) 3MiHEHHS Yacy

6 | 3ynuHka roaMHHuKa Mopis moxnuBOi HeBipHOI poBOTM roAWHHUKa Mpw,

Hanpuvknag, 3HWXKeHHi Hanpyrn pe3epBHOro XuneneHHs MPY
(baTaperkn abo cynep-koHgeHcaTopa). PikcyeTbca npu
nogadi Hanpyrv XMBNEHHA Ha npunag

7 3amiHa baTtapei Batapes pesepBHoro xwueneHHs N'PY mae 6yTu 3amiHeHa,
T.K., Hanpuknag, 3akiHiMBCcs 3anporpamoBaHWini CTPOK
cnyx6u batapenku

42
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Hwuska Hanpyra 6aTtapei

Hwuska Hanpyra 6aTtapei

9 | 3actocoByeTbCS TapudHun
Kanengap

MacuBHun (BigcTpoyueHun) TapudHUn

adKTBOBaHO

kaneHaap

10 | Perictp NnOMMUNOK O4MLLEHNIA

[aHi B pericTpi nomnnok BuaaneHi

11 | PericTp TpuBIr o4nLLieHUn

[aHi B pericTpi TpuBir BuaaneHi.

12 | Nomunka nporpamoBaHoi Nam’aTi

[Nomunka nporpamoBaHoi Nam’'sTi

13 | NMomunka RAM

®iznyHa abo noriyHa nomunka Random Access Memory

14 | NMomunka NV nam’ari

disnyHa abo noriyHa nomunka Non Volatile nam’aTi

15 | Poborta Watchdog

PoGoTa Moayns KOHTPOIO PYHKLiOHYBaHHS
MikponpoLiecopa: nporpamHe abo anapaTHe
ckngaHHs/nepesanyck

16 | Momunka BUMipIOBaNbHOIO

®iznyHa abo noriyHa nNomwunka BMMIPIOBaNbLHOrO Moayns
(cuctemun) nivymnbHUKa

mMoayns
17 | B6ynosaHe N3 rotoBo A0 Hoea Bepcis BOygoBaHoro [13 ycnilHO 3aBaHTaeHa,
akTuBauii NponLLIa NepeBipKy i FOTOBO A0 akTmBaLii

18 | BbygoBaHe 13 akTMBOBaHO

HoBy Bepcito BOygoBaHoro 13 ycnillHO akTMBOBaHO

19 | MacmeHun TapudpHun Kanengap

MacuBHum (BigcTpoveHun) TapudpHun Kanengap

20 | 3oBHilWIHA TpMBOra

Ha kepytovomy BBOAI Npunagy 3’ssBUBCHA curHan

21 | 3aranbHe CKMAaaHHA
niYnnbHUKa

JaHux

BukoHaHa kOmMaHOa Ha MNOBHE «CKUOAHHSA»
pericTpax niYnnbHUKa

JaHnx B

22 | Hema baTtapei

Batapes P4 BigcyTHs

23 | Hema batapei, kiHeub

Batapes 'PY BctaHoBneHa

47 | OgnH abo 6Ginble napameTpiB
3MiHEHO

OpawnH abo Ginblie napameTpiB 3MiHEHO

48 | mobanbHWi KoY (KMoum)
3MiHEHO

OauH abo 6inblue rnobanbHUX KNoYiB 3MiHEHO

49 | MaincTep KoY 3MiHEHO

BukoHaHa 3aMiHa MancTep Krtova

51 | Momwunka B6ygoBaHoro M3

HoBa Bepcis BbygosaHoro 13 He nponwna nepesipky i He
Moxe ByTn akTuBOBaHa

52 | HecTtaHgapTHe CnoOXUBaHHSA

Unexpected consumption

254 | TH ounweHnn

[aHi oagHoro abo Ginbwe NH BnaaneHi

255 | XK ounwenmnn

Oani  KIN  BuganeHi. LUe nosigomneHHs  3aBxau
3'ABNSETLCA NEPLUMM B XXypHari, 3 ssikoro Oynu BuaaneHi BCi
NOBIAOMITEHHS

3MmiHu B KOHDirypauii

Ne HanmeHyBaHHs Onuc

1 MapameTpu gaHux Ans po3paxyHkis (6iniHry)

2 MapameTtpn N'H

3 [MapameTpu pericTpiB eHeprii i HAaBAHTAXEHHS

4 [MapameTpu TapudHoro kaneHgaps

5 MapameTpu Ocobnueux gHis

6 MapameTpu ynpaBniHHA BiAKMHOYEHHSM CMOXMBaHHS
7 MapameTpu perictpis MH

8 [MapameTpu ynpasniHHA HaBaHTaXXEHHAM

9 [MapameTpun KOHTPONs AKOCTi eHeprii

10 MapameTtpn KT TC/KT TH

11 Peseps

12 Peseps

13 [Mapametpu Aucnnes

14 MapameTpu iHdopmauiHoro gucnnest aboHeHTta (10A)
15 Peseps

16 Peseps
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«Kpagixkn»

Ne HanmeHyBaHHA Onuc
40 Kpuiika knemHuka BigkpuTa KpuLika knemMHuka niynnbHuKa 3HATa, nofist ikcyeTbCs i npu
BiCYTHOCTi Hanpyru xXvBneHHs
41 | Kpuwka KNemMHuUKa 3akputa KpuLika knemHuka nivnneHMKa BCTaHOBMEHA
42 | Ataka marHitom Ha niynnebHuK BNNvMBae cunbHe NOCTiNHE MarHiTHe none
43 | Ataka mMarHitom 3aBeplueHa 3HMKHEHHS BMMBY CUJIBHOTO NMOCTINHOrO MarHiTHOro Noss
44 | Kpuvwka niyunoHuka sBigkputa | Kpuwka niymnbHMKa 3HsTa, nogis  dikcyetbecss | npu
BiACYTHOCTiI Hanpyru >XMBNeHHs
45 | Kpuuwka niymneHuka 3akputa | Kpuuika niymnbHUKa BCTaHOBMNEHa
46 | MNMomwunka aBTeHTUIKaLT Cnpobu oTpumMaTu JocTyn K npunagy 3a LONOMOrow
acouiadii («n» pas HeycnilwHa | HeBipHoro naponto (Low Level Security goctyn) abo «n»
aBTeHTUiIKaLiN) HeycniwHMx cnpob nporTtu High Level Security npouenypy
gocrtyny
49 | MNMomwunka gewmndpyBaHHs MNMomunka pewmndpyBaHHA 3a  OOMNOMOrOK  AiK0YOro
abo aBTeHTUdikauii («n» 3aranbHoro/nepcoHanbHOro Kro4a npu cnpobi
pas) 3reHepyBaTty gincHun APDU abo Ter aBTeHTUdiKaUii
50 | MNosTopHa aTaka 3HaYeHHs JiYunbHUKA OTpMMaHuMx QpenmiB MeHwe abo
OOPIBHIOE  KINbKICTI  OTpUMaHuMx perMiB Mpu  OCTaHHbOMY
ycniwHomy APDU. lMogis moxe 6yTy noB’si3aHa i 3 cutyauieto
konim DC BTpaTMB CMHXPOHI3aLito 3 NiYniibHUKOM bpenmis
91 | PeBepc cTpymy HecnopgiBaHuin ekcnopT eHeprii (npynag 3anporpamoBaHuii Ha
BMMIPIOBAHHSA B PEXMMIi iMNopT)
254 | TH ounweHnn [aHi ogHoro abo Ginblie M'H BuaaneHi
255 | XKI1 ouniueHun Oani XKIM BupganeHi. Lle nosigomneHHs 3aBxau 3'sIBNSIETbCA
nepLInM B XXypHarni, 3 skoro 0ynu BuganeHi BCi NOBiJOMIEHHS

KoHTponb sikocTi eHepril

Ne HanmeHyBaHHA Onuc

1 MoTo4Ha nocnigosHicTb a3

2 lMoTo4Ha nocnigoBHICcTb ¢as, KiHelb

41 | 3HUKHEHHS Hanpyru Beix a3

46 | Ctpym 6e3 Hanpyrn, P1 CTpyM HaBaHTaxeHHAa B @1, BigcyTHa Hanpyra ®1

47 | Ctpym 6e3 Hanpyru, $2 CTpym HaBaHTaxeHHs B ®2, BigcyTHs Hanpyra ®2

48 | Ctpym 6e3 Hanpyru, $3 C1pym HaBaHTaxeHHs B ®3, BigcyTHs Hanpyra @3

49 | CtpymM 6e3 Hanpyru, ®1, KiHeupb 3akiHdyeHHs nogii (Tpueorn) Ctpym 6e3 Hanpyru, ®1
50 | Ctpym 6e3 Hanpyrn, P2, KiHeub 3akiHdyeHHs nogii (Tpusorn) Ctpym 6e3 Hanpyrun, $2
51 | Ctpym 6e3 Hanpyru, ®3, kiHeup 3akiHdyeHHs nogii (Tpneorun) Ctpym 6e3 Hanpyru, ©3
52 | JlimiT cTpyMmy HenTpani [NepeBULLIEHHA NIMITY CTPYMY HenTpani

53 | JlimiT cTpyMy HenTpani, KiHelb 3HUKIO NepeBULLEHHS NIMITY CTPYMY HenTpani

54 | NimiT Hanpyrn HerTpani [MepeBuLLIEeHHA NiMITY Hanpyru HenTpani

55 | NlimiT Hanpyrv HenTpani, KiHeub 3HUKIO NepeBULLEHHS NIMITY Hanpyr HenTpani

56 | Nomwunka HeuTpani 3’asunack Nomunka HenTpani

57 MNomunka HenTpani, KiHeub 3Hukna nogisa MNMomunka HenTpani

58 | lNepeBuileHHs ctpymy, 1 Ctpym no @1 nepesuye 3agaHun nimit

59 MepeBuLLieHHs cTpymy, ©2 Ctpym no ®2 nepesBuLLye 3agaHui NiMiT

60 | MNepeBuLleHHsa cTpymy, D3 Ctpym no @3 nepesBuLLye 3agaHui NiMiT

61 | MNepeBuLieHHsa cTpymy P1, KiHeLb 3HMKNO nepeBULLEHHS cTpyMy D1

62 | MNepeBuLleHHsa cTpymy D2, KiHELIb 3HUKIO NepeBULLEHHS CTpyMy D2

63 | MNepeBuLieHHs ctpymy D3, KiHeLb 3HMKNO nepeBuLLEeHHs cTpyMy D3

64 | BigxuneHHa Cos di, ®1 BigxunenHs (Oesiauis) Cos i, 1 Big 3agaHoro nimity
65 | BigxuneHnna Cos i, ¢2 BigxunenHs (Oesiauis) Cos i, 1 Big 3agaHoro nimity
66 | BigxuneHnna Cos i, ¢3 BigxunenHs (Oesiauis) Cos i, 1 Big 3agaHoro nimity
67 BigxuneHHa Cos g, ®1, KiHeLb 3Hukno BigxuneHHs (Oesiauia) Cos i, 1

68 BigxuneHHa Cos i, ®2, KiHeLb 3Hukno BigxuneHHs (Oesiayia) Cos i, ©2

69 | BigxmuneHHs Cos i, ®3, kiHeLb 3Hukno BigxunexHs (Oesiauis) Cos i, P3
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70 | HebanaHc Hanpyru [NepeBuLLIEHO NIMIT KOHTPOM HebanaHcy Hanpyru

71 | HebanaHc Hanpyru, KiHeLb KiHeub nepeBuLLIEHHS NiIMITY KOHTpOM HebanaHcy

76 | lNoHwxkeHHs Hanpyrn, 1 [loBroTpusasne noHmwxkeHHs Hanpyrn ®1

77 | NoHwxeHHa Hanpyrn, ®2 JosroTpuBane NOHWKEHHA Hanpyrn ®2

78 | MNoHwxeHHs Hanpyrn, $3 [osroTpuarne noHwxeHHs Hanpyrn ®3

79 | MNepeBuuleHHst Hanpyrun, ®1 JosrotpuBane nepesuLleHHa Hanpyrn &1

80 | lNepeBuLleHHa Hanpyrn, 2 [osroTpusane nepesuLleHHsA Hanpyrm ®2

81 | lNepesueHHa Hanpyrn, 3 [osroTpusane nepesulleHHs Hanpyrm ©3

82 | 3HUKHeHHs Hanpyru, O1 Hanpyra ®1 € Hwk4e 3agaHoro nimity UMiH npoTarom
3agaHoro vacy.

83 | 3HUKHEeHHs Hanpyrn, 2 Hanpyra ®2 € Hwk4ye 3agaHoro nimity UMiH npoTtarom
3aJaHoro yacy.

84 | 3HUKHeHHs Hanpyrn, ®3 Hanpyra ®3 € Hwx4e 3agaHoro nimity UMiH npoTtarom
3aJaHoro yacy.

85 | HopmanbHa Hanpyra, ®1 Hanpyra ®1 € B 3agaHuMx HOopmanbHUX RiMiTax nicns,
Hanpuvknag, nepeBuULLEeHHS.

86 | HopmanbHa Hanpyra, ®2 Hanpyra ®2 € B 3agaHux HopMasnbHUX NiMiTax nicns,
Hanpuvknag, NepeBuLLEHHS.

87 | HopmanbHa Hanpyra, 3 Hanpyra ®3 € B 3agaHux HopmarsnbHuX fiMiTax nicns,
Hanpuvkniag, NepeBuLLEHHS.

88 | HesipHa nocnigoBHicTb a3 HeBipHO nigkntoveHi gpotn 3-x hasHoi Hanpyrm
XMBIEHHS.

89 | 3HUKHEHHA HenTpani Moais obpmBy HewTpani 3-x ha3Hoi Mepexi, A0 AKOoi
NigKMIOYEHWI NiYUABbHKK (HeATpanb 4O HaBaHTaXEHHS
nigknoyeHa). ®asHi  Hanpyrv, WO BUMIPIOIOTLCA
NiYUNBHUKOM BigXWUNEHI Big HOpManbHMX, Hanpyra «0»
NocnigoBHOCTI NepeBuLyE 3a4aHnm NiMIT.

90 | HecumeTpuyHicTb a3 Mae wmicue 3Ha4yHMI HebanaHC HaBaHTaXEeHHs Mo
dasax, cTpyM «0» NOoCnigoBHOCTI NepeBuMLLYE 3adaHni
nimiT.

91 | PeBepc cTpymy HeouikyBaHun  pexvm  ekcnopTy eHeprii  (Ans
NIYUNBbHKUKIB  3anporpamMoBaHUX fvwe Ha  iMnopT
eHeprii).

92 | PeBepc ctpymy, @1 Pexwvm ekcnopty eHeprii no ®1.

93 | PeBepc ctpymy, ®2 Pexxum ekcnopty eHeprii no ®2.

94 | PeBepc ctpymy, ®3 Pexxum ekcnopty eHeprii no ©3.

95 | PeBepc ctpymy, ®1, KiHeLb 3aKiHYeHHs pexxuMy ekcrnopTy eHeprii no 1.

96 | PeBepc ctpymy, @2, KiHeUb 3aKiHYeHHs pexxuMy eKkcrnopTy eHeprii no 2.

97 | PeBepc ctpymy, @3, kiHeUb 3akiHYeHHs1 pexxnMmy ekcnopTy eHeprii no ®3.

98 | 3HwmxeHHa Hanpyru, 1 KopoTko4acHe noHwkeHHsa Hanpyru 1.

99 | 3HwmXeHHa Hanpyru, ®2 KopoTko4acHe NoHWxKeHHsa Hanpyrn 2.

100 | 3HwxeHHHa Hanpyrn, 3 KopoTkoyacHe noHwkeHHs Hanpyrn $3.

101 | 3HuxeHHs Hanpyru, ®1, KiHeub 3aKiHYeHHs1 KOPOTKOYACHOro MNOHWXEHHs Hanpyrn 1.

102 | 3HwkeHH:A Hanpyrn, P2, kiHeub 3akiHYeHHs1 KOPOTKOYaCHOIO MOHWXKEHHS Hanpyrn 2.

103 | 3HuxeHHs Hanpyru, P3, KiHeub 3aKiHYeHHs1 KOPOTKOYACHOro NOHWXKEHHs Hanpyru 3.

104 | NigBuwieHHs Hanpyrn, P1 KopoTkoyacHe nigsuweHHs Hanpyrm ®1.

105 | MNigBuwieHHsa Hanpyrn, ®2 KopoTkoyacHe nigsuweHHs Hanpyrm 92,

106 | MigBuueHHs Hanpyru, ®3 KopoTkodacHe nigsueHHsa Hanpyru 3.

107 | NigBuwieHHsa Hanpyrm, 1, kiHeUb 3akiHYeHHs1 KOPOTKOYaCHOrO MiABULLIEHHS Hanpyrn 1.

108 | MNigeuieHHs Hanpyru, ®2, KiHelb 3aKiHYeHHs1 KOPOTKOYACHOro NiaBULEeHHs Hanpyrn 2.

109 | NigBuwieHHsa Hanpyrn, 3, KiHEUb 3akiHYeHHs1 KOPOTKOYaCHOrO MiABULLIEHHS Hanpyrn 3.

110 | MNoHwxeHa yacToTa YacTtoTa Mepexi Hux4e 3agaHoro nimity (3assuyai -2%
BiJ HOMiIHamNbHOI).

111 | lMigBMweHa YacToTa YacTtoTa mepexi BuLe 3a4aHoro nimity (3assunyan +2%
BiJ HOMiHamnbHOY).

112 | HopmanbHa 4acTtoTa Yactota Mepexi € B Mexax 3agaHoro nimity nicns,
Hanpvknag, 3HWKEHHS.

113 | NepeBuiieHHsa CKI no Hanpysi, ®1 CKI™ no Hanpya3i, nepesuLlye 3agaHuin NiMiT (3a3Budan
5%)
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114 | MNepeBuweHHa CKI™ no Hanpysi, ®2 CKI™ no Hanpya3i, nepesuLlye 3agaHun NiMiT (3a3Buyan
5%)
115 | MNepeBuweHHa CKI™ no Hanpyai, ®3 CKI™ no Hanpysi, nepeBuLLy€e 3agaHnii NiMiT (3a3Brnyan
5%)
116 | CKI no Hanpysi, ®1, HopMmanbHUN CKI no Hanpysi, ®1, € B 3agaHux nimitax, nicns
3akiHYeHHSA noaii nepesuweHHs CKI .
117 | CKTI no Hanpysi, 2, HopmanbHUN CKI' no wHanpysi, ®2, € B 3agaHux nimitax, nicng
3akiHYeHHs nogii nepeBuweHHs CKI .
118 | CKI no Hanpysi, 3, HopmanbHUN CKI' no wHanpysi, ®3, € B 3agaHux nimitax, nicng
3akiHYeHHs nogii nepeBueHHs CKI .
119 | MNepeBunweHHsa CKI no ctpymy, ®1 CKI" no ctpymy, @1, nepeBuilye 3agaHuii nimit.
120 | MNepeBuweHHa CKI™ no ctpymy, ®2 CKI" no ctpymy, @2, nepeBuLLye 3agaHum NimiT.
121 | MNepeBunweHHsa CKI no ctpymy, ®3 CKI" no ctpymy, @3, nepeBuilye 3agaHuii NimiT.
122 | CKTI no ctpymy, ®1, HopmasbHuii CKI no ctpymy, ®1, € B 3agaHux nimitax, nicns
3akiHYeHHs noAii nepeBuLeHHs CKI.
123 | CKTI no ctpymy, ®2, HopmanbHWUi CKI' no ctpymy, ®2, € B 3agaHux nimitax, nicns
3akiH4YeHHsA nogii nepesuweHHsa CKI.
124 | CKTI no ctpymy, ®3, HopmanbHWUi CKI' no ctpymy, ®3, € B 3agaHux nimitax, nicns
3akiH4YeHHsA nogii nepesuweHHsa CKI.
125 | HesipHa nocnifoBHicTb as, KiHeLb 3HMKHEHHs noaii HeBipHa nocnigoBHiCcTb das
126 | 3HUMKHEHHSA HenTpani, KiHeub 3HWKHEHHs1 nofii 3HMKHEHHS HenTpani
127 | HecumeTpuyHicTb das, KiHeLb 3HMKHEeHHs nofil HecumeTpuyHictb a3
128 | Hema ctpymy 1 3HUKHEHHSI CTPYMY HaBaHTaXeHHs 1
129 | Hema ctpymy ®2 3HMKHEHHSI CTPYMY HaBaHTaXeHHs P2
130 | Hema ctpymy ®3 3HMKHEHHSI CTPYMY HaBaHTaXeHHs $3
131 | Hema ctpymy P1, kiHeLb 3’IBUBCS CTPYM HaBaHTaxeHHs P1
132 | Hema ctpymy P2, kiHeub 3’ABMBCS1 CTPYM HaBaHTaXeHHs1 P2
133 | Hema ctpymy ®3, kiHeUb 3’ABMBCSA CTPYM HaBaHTaXeHHss 3
134 | NlimiT yacy noHwxkeHHst Hanpyrn &1,
KiHEeLb
135 | NlimiT Yacy nNoHWXeHHa Hanpyrn ®2,
KiHEeLb
136 | NimiT Yyacy noHuxXeHHs Hanpyrn O3,
KiHEeLb
137 | IlimiT yacy nigBuweHHs Hanpyrn @1,
KiHeLb
138 | JlimiT yacy nigBuweHHs Hanpyrn 2,
KiHeLb
139 | JlimiT yacy nigBuweHHs Hanpyrn ®3,
KiHeLb
254 | 'H ounweHnn [aHi ogHoro a6o 6inbwe M'H BuaaneHi
255 | XK1 ounieHnit Jani KM Buganedi. Lle nosigoMneHHs 3aBxau
3'ABNSETbCA Nepwum B KypHami, 3 skoro 6ynu
BUOaneHi BCi NOBiJOMITEHHS

XypHan 3B’s13Ky

Ne HanmeHyBaHHS Onuc
1 NAN, Hema gocTyny -
2 NAN, iHibiauis -
3 NAN, HanpgeHa -
4 NAN, nigknto4YeHo -
51 | HAN, poctynHo -
52 | HAN, iHiyiauis -
53 | HAN, HarpgeHa -
54 | HAN, nigknto4yeHo -
101 | WAN, Hema gocTyny -
102 | WAN, iHidjauis -
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103 | WAN, HavigeHa -

104 | WAN, nigknioveHo -

151 | Cellular_access_disabled Hema goctyny K cota Mmepexi

152 | Cellular_initialized CoTta mepexa iHiLiloeTbea

153 | Cellular_found CoTta mepexa 3HangeHa

154 | Cellular _connected [igknio4YeHo o0 coTa Mepexi

158 | JlokanbHWiA 3B'A30K BCTAHOBMNEHO YcniwHa KoMyHikauis no
ONTMYHOMY NMOPTY.

161 | Momwunka LLS, onTtonopT

162 | MNMomwunka aBTeHTUdikauii HLS5, ontonopT

163 | MNMomwunka aBTeHTUdikauii HLS7, ontonopT

164 | MNMomwunka TpaHCnopT. WKdpPyBaHHSA, ONTONOPT

165 | MNMomwurnka TpaHcnopT. Tera, ONTONoOpPT

166 | Momunka TpaHCnopT. LMPPOBOro MNiANUCY, ONTONOPT

167 | MNMomwunka LLS, RS232

168 | MNMomwunka aBTeHTUikauii HLS5, RS232

169 | MNMomwunka aBTeHTUiKauii HLS7, RS232

170 | Nomwunka TpaHcnopT. WwudpyBaHHs, RS232

171 | MNMomwunka TpaHcnopT. Tera RS232

172 | MNMomwunka TpaHcnopT. undgposoro nignucy RS232

173 | MNMomwunka LLS, RS485

174 | MNMomwunka aBTeHTUikauii HLS5, RS485

175 | Momwunka aBTeHTUiKauii HLS7, RS485

176 | MNomwunka TpaHcnopT. WwudpyBaHHs, RS485

177 | MNMomwunka TpaHcnopT. Tera RS485

178 | MNMomwunka TpaHcnopT. undposoro nignucy RS485

179 | 3B'A30K No onTONOPTY, KiHEUb

180 | 3B'A30k No onToONOPTY, CTAPT

181 | 3B'a30ok no RS232, kiHeub

182 | 3B'a3ok no RS232, ctapt

183 | 3B'a30k no RS485, kiHeub

184 | 3B'a30k no RS485, ctapt

254 | TH ounLLeHun HaHi opHoro abo ©Ginbwe TI'H
BUAAnNeHi

255 | 2KI1 ouniieHmnn [aHi KM BUAOANEHI. Lle
NOBIAOMITEHHA 3aBXAWN 3'sIBNSETLCA
nepwmMm B XypHani, 3 sikoro Oymnu
BMAaneH BCi NOBIJOMMEHHS

PericTtpu TpuBoru

Heski i3 nofin, WO 3a3HaveHi BULLE MOXYTb (POPMyBaTW CUrHaNU TPUBOIK: B cheLianbHOMY pericTpi
TpuBor cpikcyeTbes (nigHiMaeTbesa «dnar» = B6iT) dakT nogii i BionoBigHe «TPUBOXHE» NOBIAOMIEHHS
BignNpaBnsieTecs 4epe3 3adaHui kaHan 3B'si3ky. BubGip TpuBOr ansa BignpaBKM BUKOHYETbCA 3a
AOMOMOrot BiANOBIAHUX «iNbTPIB», O JO3BOMSE YHUKHYTU OTPUMAHHS HE NOTPIOHNX NOBIAOMIMNEHD.
CvrHanwm TpuBorm, WO BignpasneHi 40 cuctemMu 360py AaHWX He HeCyTb SKOICb AeTanbHoi iHdopmadii

npo MOB’A3aHy Mofito, okpiM hakTy ii HagBHOCTI, TOMY iHdOpMaLito Npo

wykaTtun y signosigHux XK.

JliymnbHnk EM600 mae Tpu Perictpu Tpusor.

«LWWo, Konu, Yyomy?» Tpeba
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PericTtp TpuBor 1

Bit/cbnar HanmeHyBaHHs Homep nor’sazaHoi nogii B XKI1
0 3ynunHKa roanHHuKa CtaHpgapTtHa 6
1 3awmiHa 6aTtapei CraHpgapTtHa 7
8 [Nomunka nporpamoBaHoi nam’siTi CraHpgapTtHa 12
9 Momnnka RAM CraHgapTHa 13
10 MNMomunka NV nam’'aTi CraHgapTHa 14
11 lNomunka BMMIipOBanbHOro Moayns CraHgapTHa 16
12 Po6oTta Watchdog CraHgapTtHa 15
13 Cnpoba HecaHKLIOHOBaHOro AOCTYmny «Kpagixkuy: 40, 42, 44, 46, 49, 50

PericTp TpuBor 2

Bit/conar HanmeHyBaHHs Howmep nor’asaHoi nogii B XI1
1 3HMKNa Hanpyra >XUBJIEHHS CraHgapTHa 01
2 3’aBunack Hanpyra XvBrneHHs CrangaptHa 02
3 3HUKHEHHSsT Hanpyrn, ©1 KAE 82
4 3HUKHEHHs Hanpyrun, ®2 KAE 83
5 3HUKHEHHs Hanpyrn, ®3 KAE 84
6 HopmanbHa Hanpyra, ®1 KAE 85
7 HopmansHa Hanpyra, $2 KAE 86
8 HopmanbHa Hanpyra, ®3 KAE 87
9 IHWwa TpmnBora*® CraHpapTtHa
10 HecumeTpuyHicTb das KAE 90
11 PeBepc cTpymy «Kpapgixkkuy» 91
12 HesipHa nocnigosHicTb a3 KAE 88
13 HectaHgapTHe cnoXxmBaHHs CtangapTtHa 52
14 3MiHeHHsa Kntoua «Kpagikkny» 48
15 Peseps: HeskicHa Hanpyra, ®1 * KAE

16 Peseps: HeskicHa Hanpyra, ®2 * KAE

17 Peseps: HeskicHa Hanpyra, ®3 * KAE

18 30BHILLHA TpuBOra CraHgapTHa 20
19 JlokanbHWI 3B'A30K BCTAHOBIEHO 38’30k 158
20 YKnuBneHHs Hema** KoHTakTop 62, 64
21 YKnuBneHHs HasiBHe** KoHTakTop 63, 61, 69
22 [MepeBuLLEHHs niMiTa obmexyBada ** KoHTakTtop 65
23 3HUKHEHHS HenTpani KAE 89

24 IMomunka HenTpani KAE 56

25 BigxunenHs (Oesiauis) Cos i, ®1 KAE 64

26 BiaoxunenHs (Oesiauis) Cos i, ©2 KAE 65

27 BigxunenHs (Hdesiauis) Cos i, ®3 KAE 66

28 HebanaHc Hanpyru KAE 70

29 3aranbHe ckngaHHAa gaHuX NniYnnbHUKa Std 21

30 3HUKHEHHs Hanpyru BCix ¢as3 PQ 41

31 MancTtep ko4 3mMiHEHO Std 49
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Perictp TpuBor 3

Bit/hnar HanmeHyBaHHs Homep noB’asaHoi nogii B XKI1
1 MepeBunieHHs Hanpyrn, ®1 KAE 79
2 MepeBuieHHa Hanpyrn, ©2 KAE 80
3 MepeBunieHHs Hanpyrn, 3 KAE 81
4 IMoHwxeHHs Hanpyrn, ©1 KAE 76
5 IMoHwxkeHHs Hanpyru, $2 KAE 77
6 IMoHwxeHHs Hanpyrn, ©3 KAE 78
7 3HWKeHHs1 Hanpyru, ®1 KAE 98
8 3HWKeHHs1 Hanpyru, ®2 KAE 99
9 3HWKEHHs Hanpyru, $3 KAE 100
10 MigBuwieHHs Hanpyru, ©1 KAE 105
11 MigBuweHHs Hanpyru, ®2 KAE 106
12 MigsuieHHsa Hanpyrm, ®3 KAE 107
13 MepeBueHHs cTpymy, ©1 KAE 58
14 MepeBuLLeHHs cTpymy, ®2 KAE 59
15 MepeBuLeHHs cTpymy, O3 KAE 60
16 MNigBnLLEHa YacToTa KAE 110
17 lMoHwxeHa yacToTa KAE 111
18 MepeBuweHHs CKI no Hanpy3i, ®1 KAE 113
19 MepeBuweHHs CKI no Hanpysi, ®2 KAE 114
20 MepesuwenHs CKI™ no Hanpysi, ®3 KAE 115
21 MepeBunweHHsa CKI no ctpymy, ®1 KAE 119
22 MepeBuweHHs CKI no ctpymy, ©2 KAE 120

23 MepesuieHHs CKI no ctpymy, ®3 KAE 121
24 Ctpym 6e3 Hanpyru, O1 KAE 46
25 Ctpym 6e3 Hanpyru, ®2 KAE 47
26 Ctpym 6e3 Hanpyru, ®3 KAE 48
27 Hewma ctpymy 1 KAE 128
28 Hema ctpymy ®©2 KAE 129
29 Hema ctpymy ®©3 KAE 130
32 IMomunka BiaAKMHOYEHHS/NiAKMIOYEHHS** KoHTakTop 68

MpuMiTKa: * - 3aCTOCOBYETHLCA B NiYUNbHMKAX 3 AesikumMu Bepcismn BbyaosaHoro M0O;
** . 3aCTOCOBYETBCA JIMLLE B NiYNMIbHUKAX 3 PENe KepYBaHHS HAaBaHTaXEHHSAM.

Ak Bxxe 3a3Havanocs, niymnbHUK dikcye i Bigobpaxae nogii, HelwTaTHi cuTyauii, TPMBOMM, NOBIAOMITEHHS NPO
Aki 36epiratotbesa B XK, Perictpax TpuBor, a Takox B Peaicmpi noMunok, oe ¢ikCyeTbCsa CTaTyC HasiBHUX
nogin, Hanpuknag Takux, sk B Perictpi TpmBor 1. Cnig nam’satatm, WO [JaHi perictpy NOMUIIOK He
BMKOPUCTOBYIOTLCA MNpW Bignpasui SMS nosigomneHb ane ix moxHa BuBoautu Ha PKI i Buuutatm 3a
pgonomoroto ACE Pilot.

Mpuknaam BinobpaxeHHst gaHux Perictpy nomunok Ha PKI:
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HanimeHyBaHHA

Obis Kog

DaHi

Oucnnen

Tnyma4yeHHs

Perictp nomunok

0;0;97;97;0;255

8195

Perictp nomunok 2

0;0;97;97;1;255

194

*8195 =

Bit O:

3ynuHka roguHHUKa

Bit 1:

3amiHa 6aTtapei

Bit 13:

KpuLika KnemHuka Bigkputa

*194 =

Bit 1:

3’aBunacb Hanpyra XMBMEHHS
Bit 6:

HopwmanbHa Hanpyra, ®1

Perictp nomunok 3

0;0;97;97,;2;255

917504

*917504 =
Bit 17:
MoHwmxeHa YyacToTa
Bit 18:
MepeBuweHHa CKI™ no Hanpysi, 1
Bit 19:
MepesuweHHsa CKI™ no Hanpyasi, 2

Koa nogaii
«Kpagixok»

0;0;96;11;1;255

44

! Bit 44:

KpuLika niynnbHUKa Bigkputa

Kopg
«CTangapTHOi»
nogaii

0;0;96;11,0;255

Bit 7:

* 3amiHa baTapei

Kop nogii
«3B’A30K»

0;0;96;11;5;255

255

Bit 255:

= 2KIM ounLLieHun

Bci noMnnku MoxHa po3noginuTu Ha Tpu rpynu:

e  «camoycysaeMi» - TaKi, WO yCyBaTbCA CaMi - NOBIOOMIIEHHSA NPO MOAiH/TPUBOrY 3HMKAE Micns

YCYHEHHS (3HUKHEHHS) MPUYMHK 1T NOSBU

«HecaMoycCyBaeEMi» - Taki, WO He YCyBalTbCH CaMi - NOBIAOMMEHHS HE 3HUKaE MiCNs YCYHEHHs
(3HUKHEHHS) NPUYKUHWK T NnosiBn. NoMunka KBUTYETLCS KOMaHAo0 Big KoHdirypauiHoro MO
«iHGbopMamueHi» - 3aBXOWN «HeCaMOYCYBa€EMi», OCKINbKM NpUYMHa X NOSIBU BIACYTHS | HE MOXe
«3HUKHYTM» abo 6yTn ycyHeHotw. [Npuknag Takoi nomunkum - 30in 3B'sA3Ky, HeycniwHa cnpoba
NigKNYUTUCA O0 NiYMNbHMKA i T. iH.

Kpim TOro, noMunku moxyTb 6yTn «patanbHUMmMY i «HedaTanbHUMM»:

daTanbHa nomurnka (3aBXAuM «HecamoyCyBaemasi») 3a3Buyan NpuU3BOAMTb A0 3YMUHKU BCiX
BMMIipIOBaHb i ob4ncneHb, kpim MuTTEBUX BennumH (Ha PKI 3'aBnaetbcs nosigomnenHa STOP), ii
MOXHa KBiTyBaTW CreLianbHO komaHzgow nporpamHoro naketa ACE Pilot, npote HeobxigHo
BM3HA4YUTM NPUYMHK Ti nosiBn. AKwWwo cnpoba KBiTyBaHHSA dpaTarnbHOi MOMUITKM HeycnilHa abo BOHa
3'aBmnacsa 3HOBY, NiYMMbHYK NigNArae AocnigpkeHHo B nabdoparopii i, npy HeobXigHOCTi, PEMOHTY.
Cnig 3a3HauuTy, Wo nosiea chatanbHOI MOMUITKM HE NPUBOANTL A0 BTPaATV AAHUX BUMIPIOBaHb, LLIO
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36epiratoTbCs B nam'saTi NivnnbHMKA.

— HedhaTanbHa noMunka (gesiki 3 Takux Ynucto iHopMaTuBHI) He BNMMBAE Ha HOpMarnbHy poboTy
nivYnneHuKa.

5.16 KepyBaHHA KOHTaKTOpPOM

JliumneHnk EM600 tun 620, WO OCHaLWEeHW pene KepyBaHHS HaBaHTaXEHHAM Hagae MOXIMUBICTb
BKMtovaTu/Bukntovatn (beanocepeaHbo abo vepe3 OOAATKOBI KOMyTaLiHI MPUCTPOI) 30BHIWHI npunagu
(6orinepw, KOHAMLUIOHEPW, ONantoBarbHi i BEHTUNSALiAHI CUCTEMW, i T. iH.), LLO A03BONSIE eHepronocTavanbHoi
KOMMaHii KOHTpontoBaT abo 06MeXyBaTV HAaBaHTAXXEHHS HA EMNEKTPUYHY MEPEXY.

lMoTOYHMIA cTaTyCc KOHTakTiB pene (3aMKHYTI/BidiMKHYTI) BigoOpaxkae cneuianbHui iHankaTop Ha PKI
nivmnbHKKa. Pene mae «CTONOPHU» MeXaHi3M, TOMY CTaH KOHTaKTIB HE 3MIHIOETbCA NPW 3HUKHEHHI Hanpyru
XUBMEHHA, a TaKkoX 3axuUCT Big «OpA3KOTY» KOHTAKTIB. Pexumn kepyBaHHS pene i CKpUMNTU KOMaHg
peanisoBaHi y BignosigHocTi 3 gokymeHToM DLMS UA «COSEM Blue Book».

YBATA!

Pene npautoe Ha Hanpysi 6inblwe 33B, Wo cTaHOBUTL Hebe3neky!

KepyBaHHsi po60TOLO perie BUKOHYETHCS:

e QucmaHuiltiHo — KomaHgow Big nporpamHoro nakety ACE Pilot, wo HagcunaetTbca Ao nivnnbHUKA
Yyepes onTu4HMM abo RS nopt

e JI0Kas/lbHO (aBTOMATM4YHO) — 3a AOMNOMOrot BOyaoBaHoro N3 nivnnbHUKa, Wo peanisye yHKLUio
KOHTPOMIO NEPEBULLIEHHST 3a4aHOr0 NiMITY HABaHTaXXEHHS

e 3a KaneHOapem (aBTOMaTW4HO) — dyHKUis BOygoBaHoro [13 3 3acTtocyBaHHS TapUdHOro
KaneHgapsa abo kaneHaaps KepyBaHHS HaBaHTaXeHHAM (NporpamyeTrbcsi 3a [OMOMOroH
nporpamHoro nakety ACE Pilot.

MpumiTka: 3 MipkysaHb 6e3rieku KomaHOa Ha BKITOYEHHS perie He Moxe 6ymu HadicnaHa depe3 RS
nopm, IKWo KomaHOa Ha U020 8idKno4eHHs1 Hadiliwa Yyepes onmonopm.

Pexxnm kepyBaHHA pene BU3Ha4YaeTLCA NPOrpamMHOI0 KOHIrypauieto nivymnbHuKa:

pene He 3aCTOCOBYETLCS

nokanbHO (3a NepeBULLIEHHAM MiMITY HAaBaHTaXEHHS)
JVCTaHLINHO, 32 KOMaHOOo

NnoKarsrbHO i AUCTaHLUinHO

3a KaneHgapem

Mepenik 4OCTYMHUX PEXUMIB KepyBaHHS pene i 6riok-cxema X BUKOHaHHSA HaBedeHi Hkye, B Tabnuui
i HA PUCYHKY.
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AUCTaHUIMHO_BIAKN4YUTH

BPYYHY_BKIIOYNTH

(e)

OTOBO_A0_EKMIOYEHH

A

V 4
EPYyYHY_Bigkniouuth

(d)

) No—

(2)

NoKanbHO_BIAKNOYUTH

2 > o (g)noxanbno_axmoqmu
P 3 ()
<, ~ - 4
Pexxnm BigknioueHHs NigknoyeHHA
OucraHuitHo BpyuHy | JlToKanbHO | AucTaHUiiHO Bpy4Hy | JlokanbHO
Homep (b) (c) (f) (g) (a) (d) (e) (h)
0 - - - - - - - -
1 X X X X - X X -
2 X X X X X - X -
3 X X - X - X X -
4 X X - X X - X -
5 X X X X - X
6 X X - X - X

Akwo nporpamHa KoHdpirypauis niyvnbHuka nepegbadvae poboTy pene 3a (akToM NepeBULLEHHS
HaBaHTaXEHHS, NMiYUNBHUK aBTOMATUYHO (/I0Ka/lbHE KepyBaHHS) BiOKMOYae HaBaHTaxeHHs (abo Hagae
Kepyummn curHan Ha 30BHILUHIN KOMYTaUiHIn NPUCTPi) 3a akToOM NepeBULLEHHA MIMITY MUTTEBOrO 3-X
hasHOro HaBaHTaXeHHS (aKTUBHe, peaKkTVBHe, MOBHE, iIMNOPT abo eKCnopT) MPOTSAIrOM NEBHOTO Nepiogy vacy
(3apaeTbcsa B MiHyTax).

lMicnga Toro, sIK 3Ha4YeHHS KOHTPONbOBAaHOI BEMNWYMHMW, 3HOB Taku NPOTAroM 3afaHoro nepiogy yacy, ctaHe
MeHLwe nimiTy, BbygosaHe 3 niyMnbHyKka 3abe3neynTb aBTOMaTUYHE (J10KasibHe KepyBaHHS) BKMOYEHHS
perne, SKWo Le nepeadayveHo 3afaHM PeXMMOM KepyBaHHS perne.
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5.17 3axucT Big Kpagixok

[ns 3axucTty Bif HecaHKUiOHOBAHOro AOCTYNy A0 €NEeKTPOHIKM npunagy i Kpagikok enektpoeHeprii B
nivnneHmMky EM600 Tnn 620 peanisoBaHuii NakeT NporpaMmHo-anapaTHUX 3axoaiB:

HanmeHyBaHHs

Onuc

CneuianbHun ansamH

JliunneHuk € po3pobreHMM 3 BUKOHAHHSM BUMOP  TEXHIKM
«3axvweHni no AausanHy (secure-by-design)», Bignosigae
nonoXeHHsaM AokyMeHTy Security Development Lifecycle (SDL),
NPOWLLOB MNepeBIpPKYy 3axuCTy Big cnpob HecaHKLiOHOBaHOro
OOCTyny B He3anexHoi nabopaTopii.

MexaHiyHun 3axmuct

Kpuwikn nivymnbHMKa i KNeMHWKa nnoMOytoTbCA OKPEMO, KPULLIKY
NiYUNBbHUKA HE MOXXHA 3HATU 6e3 3HATTS KPULLIKM KNeMHMKa.

Y nam'aTti nidynneHuKa gikcyetbecsa iHdhopmalis npo nogii BiakpuTTs
KPULLKA KIEMHWMKA | KPULIKW NiYWnbHMKa, B TOMY 4MCAi, KOnu 3
NiYUNbHUKA 3HATA HaNPyra >XMBNEHHS.

MOHITOPVHI BUMIpIOBaHb

Y BignosigHux XKl dikcytoTbCS NOBIAOMITEHHS 3a NOAI€El0:
e peBepc CTpyMy (ModasHo)
®  3HUKHEHHSA CTpymy (NodasHo)
e peBepc eHeprii
e HeBipHa NocnigoBHICTb has,
nepesuLLieHHs niMmiTy | Ta/abo U «0 nocnigoBHOCTI»
nepeBuULLEHHS MiMITY CTPYMY HaBaHTaXeHHs (nodasHo)
® [epeBULLEHHSA MiMITYy TpMBanoCTi BIiACYTHOCTI BracHUX
BMMIpiB (HEMaE NPUPOCTY B pericTpax eHeprir)

KoHTpornb nporpaMmyBaHHs!

Byagpb-gka 3miHa nporpaMHOi KoHQirypauii abo iHWWX napameTpis,
BBEAEHMX B NiYnNnbHUK, ikcytoTbes B XK1

3axucT Bif aTaku MarHitom

[asaui cTpyMy ekpaHoBaHi.

Mpn Byab-akin cnpobi BAAMHYTU Ha NIYUNBHUK MarHiTHUM
nonem (200mT i >):
e B nam'ati npunagy @ikcyeTbca HasABHICTb nogii i i
TpuBanicTb,
o B Il cpbopmyeTbCa 3annc Npo ataky MarHiTom
e Ha PKI BuBoguTtbcs BignoBiaHMA CUMBOJI
e )KMBIIEHHSI 30BHIWWHLOrO MoAeMy, nigknioveHoro Ao RS
NOPTY NiYMIbHUKA NPUNUHAETLCA

3axucT KomyHikauji

Mpun cnpobi onepatopa 3B'A3aTUCS 3 MiYMIIBHMKOM 3@ AOMOMOrOH
HeBipHOro napons, nicnsa nepeBuLEeHHS 3a4aHoro, Ans LUboro nopTy
nimiTy nocnigoBHUX cnpob nigknunTMca Jo nidunbHuka, B3
niYnnbHUKa 3akpuBae KOMyHiKauiiHUM nopT Ana uboro Cosem
KnieHTa (3a 3amoBYaHHAM: Tpu cnpobu, 86400 cekyHa/24 roavHum).
BigkpuTTa NOpTy 34IMCHIOETECA NPeaCcTaBHUKOM eHeprokoMmnaHii 3
BigNOBIiAHMMM NpaBamM JOCTyny.

[nsi KOXKHOro NopTy B Nam'siTi NMivnnbHUKa 36epiraloTbes:

e 3aranbHe Yncno cnpob NigkniYMTUCS 3 HEBIPHMM NaponemM
(HaBITb SKLLO Lie HE NPU3BENO A0 3aKPUTTS NOpTy)
e [ara idac ocTaHHix cnpob BBECTU HEBIpHWIA Naposb
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5.18 KomyHikauis

JTliumnbHuk EM600 T1n 620 MoXXe MaTh A0 TPbOX HE3aNneXHNX (3 OKPEMUMM BHYTPILLHIMW KaHanamm 3B’s13Ky
— UART: Universal Asynchronous Receiver-Transmitter/YHiBepcanbHun ACUMHXPOHHUIA [lpunmau-
MepepaBay) KOMyHiKaLiiHMX MOPTIB A8 NIoKanbHOro Ta/abo QUCTaHLiAHOrO 3B'S3KY:

®  ONTUYHUIA, iIHPpaYEpPBOHNUIA
e enekTpunyHWM nocnigosHun RS232 (nopt 1 abo nopt «KomnaHii»)
e enekTpMYHWIA nocnigoBHMn RS485 (nopt 2 abo nopt «AboHeHTa» )

OnNTNYHMIA NOPT 3aCTOCOBYETLCS AN NOKANbHOMO 3B’A3KY 3 NpunagoM (YMTaHHsS gaHux/mporpamyBaHHs),
nopt RS232 — Ansa AMCTaHUINHOT KOMYHIKaLiT Yepes 30BHiLLHIM Mogem abo wno3 (Moaynb 3B’A3ky Itron Genbs
NIC /Micro AP NIC) 3 cuctemoto 360py gaHux, RS485 (aBa pos’emun) Ansg AUCTaHLUIMHOT KOMYHIKauii Yepes
30BHILLHIN MoaeM abo Ans nepegadi (TpaHcnauil) AaHuX Ha iHdopmauiiHmi gucnnen aboneHTta (10A), wo
BCTaAHOBIEHUN B NPUMILLIEHHI cnoxumBada. Cnig 3ayBaXuTu, L0 HAaBaHTaXXEHHS KOMYHiKaLiiHUX NPpUCTPOIB,
AKi NigknodeHi go o6ox RS nopTiB i OTpMMYIOTb Bid HUX HAMpyry XWBMEHHS, HE MOBUHHO NepeBuLLYyBaTH
8.0 BT npu 12B.

JNliynnbHuk 3abe3nevye 3B'A30K (KOMYHiKaLilo) MO BCiX TpbOX MOpTax OAHOYACHO, 3a YMOBM, WO A0
nivnnbHUKa NigKnoYaTbes pisHi Cosem KnieHTun.

5.18.1 ONTUYHMKA NOPT

Ons nokanbHOI KOMYHiKauii (YMTaHHsA/3annc, HaniBAYMMEKCHUA PeXuM) 3 MiYMIbHUKOM, 3a [OMOMOro
nporpamHoro nakety ACE Pilot, 3acTocoByeTbcsl iHhpadepBOHUIA ONTUYHWUIA NOPT, SIKMIA BigNoBigae BMMoram
ctangaptis MEK 62056-21 (mode E) Ta MEK 62056-42/46/53/61/62 (DLMS/COSEM npoTtokon Yepe3 HDLC
data link layer).

[MapameTpu ONTMYHOrO NOPTY HaBedeHi B Tabnuui.

MapameTp 3HaYeHHs
CTaHgapTHUN pexunm 0 («mode E» npotokon 3rigHo 3 IEC (EN) 62056-21)
Yac signosigi nporpamyetbesa 20 abo 200 mc, (ctaHgapTHo: 200 mc)
CraHgapTHa (noyaTkoBa) WWBUAKICTb 300 60g, (3a IEC (EN) 62056-21)
HDLC wBuAKicTb ctaHgapTHo: 9600 6o
HDLC agpeca (¢iznyHa) nporpamyeTbcsl, cTaHgapTHo: 16
HDLC iHTep-OKTeT TanM-ayT nporpamyeTbcsa B MC, CTaHAapTHO: 25 MC
HDLC TanM-ayT HeakTUBHOCTI nporpamyeTbCs B ceK, ctaHgapTHo: 120 cek
HDLC posmip BikHa Tx / RX 1 copenm / 1 dpeim
HDLC makc. po3mip iHdo Tx / RX nporpamyetbcst B 6anT, ctTaHgapTHo: 128/128

5.18.2 EnekTpnyYHM nocnigoBHUM nopt 1

Ak BxXe 3a3Havanocs, NiYUNbHUK OCHALLYETLCHA €NeKTPUYHMM MOCniAOBHUM iHTepdericom RS232, skuin
3abe3neyvye KOMyHiKaLilo 3 NiYUMNbHUKOM B rokanbHOMY abo OUCTaHLUIHOMY pexuMMmax 3B'A3Ky 4epes
30BHilLHIN Mogem abo Wno3;

e LAN - Local Area Network using TCP/IP (or an Internet connection)
e GSM/GPRS - Global System for Mobile communication / General Packet Radio Service
e 3G,LTE...

MopT 3abe3nedye KOMyHiKaLilo (YMTaHHSA/3annc, HaMiBAYNMEKCHUIA PEXUM) 3 MiYUIIbHMKOM, 3rigHO BMMOram
ctaHgapTtiB MEK 62056-42/46/53/61/62 (DLMS/COSEM npotokon 4Yepe3 HDLC data link layer).

MopT BuKOHaHMM y BUIMAAi cTaHdapTHoro posd'emy RJ45 i 3abesnedvye XvMBNEHHS Ans 30BHILIHLOrO
MoAemy/LWno3y, KM KpinMTbCa OO0 cneuianbHMX 3aCyBOK Ha BHYTPIWHBbOI MOBEPXHI CTaHAAPTHOI KPULLKM
KnemMHuKa nivnnbHuUKa. JlereHga KOHTaKTiB KOMYHiKaUiMHOrO NOPTY NpuBegeHa HUXYe.
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KoHTakTt RS232 NIC
1 1 +12B +/- 5% (8 BT makc.) +12B +/- 5% (8 BT makc.)
87654321 2 He BrKopuCTOBYETBCA MDM BUSY IN
3 He BrKopucTOBYETHCA PF_OUT
4 RX RX (anapatHa onuis ana TTL a6o RS232)
5 TX TX (anapaTHa onuia ana TTL a6o RS232)
6 0V - 3emns 0V - 3emns
7 DTR (anapatHa onuis RS232) MTR_SRVC_OUT (ana TTL)
8 He BMKOPUCTOBYETLCS Zero Crossing (Hy/nbOBU NEPETUH)

MapameTpu nopTy HaBeaeHi B Tabnuui.

3Ha4eHHsA
nporpamyetbes, 1200 -115200 604, ctaHaapTHo: 9600 6o
NnporpamyeTbecd, CTaHgapTHO: 16
nporpamyeTbcs B Mc, cTaHgapTHO: 30 Mc
nporpamyeTbeCsl B CEK, CTaHAApTHO: 3 CeK
nporpamyeTbcsl, CTaHaapTHO: 7 ppenmis
nporpamyetbcs B 6anT, ctTaHgapTHo: 256/256

MapameTtp
HDLC wBuAakictb
HDLC agpeca (¢iznyHa)
HDLC iHTep-OKTeT TanMm-ayT
HDLC TariM-ayT HeaKTMBHOCTI
HDLC po3mip BikHa nepegaym Tx / RX
HDLC makc. po3mip iHdo Tx / Rx

5.18.3 EnekTpuYHM NOCRifOBHUM NOPT 2

Opyrmin enekTpnyHUn nocnigoBHun iHTepdenc RS485 BMKOHaHMI Yy BUMMSAI OBOX CTaHAAPTHUX PO3'eMiB
RJA5 3abe3nevye >XMBMEHHHA 30BHILLIHBOTO MOAEMY, KOMYHiKauilo 3 MiYMibHMKOM B JoKanbHoMy abo
ONCTaHLUIMHOMY peXxumax 3B'A3Ky, a TaKOX TpaHCNAUilo AaHuX NiYunbHWKa Ha iHpopMauinHuin gucnnen
aboHeHTa (I0A), WO BCTAaHOBNEHMI B NPUMILLIEHHI CNOXMBaYa.

Pexvm TpaHcnauii gaHuUX BMKOHYETBCA 3a MNPOTOKOMOM, SIKMA po3pobneHuin 3rigHO [0 yHidikoBaHoi
cneundikauii (v. 5.0.2, section 6) HigepnaHacbkmx Bumor go Cmapt- JliuumnbHukie (Dutch Smart Meter
Requirements - DSMR) i Bignosigae Bumoram ctaHgapTy IEC (EN) 62056-21 mode D (4uTaHHS gaHux).
Habop 3anporpamoBaHux AMsl YUTAHHS JAHUX OHOBIHOETLCS | TPAHCIHOETLCA 3riAHO 3 3a4aHUM B MPOrpamMHoi
KOHdpirypauii niymneHmka nepiogom yacy (5, 15, 30 abo 60 cekyHa).

AKWOo nopT 3acTOCOBYETLCA ANS KOMYHiKauil Yyepe3 30BHILWHIN MOAEeM, HasBHICTb ABOX posd’emiB RJ45
[03BONSIE OpraHi3yBaTu 3B'A30K C KinlbkoMa npunagamu, nigknoyYeHnx 0o ogHiei RS485 wunHn.

Pexum pobotu nopTty (koMyHikauiiHuin npotokon DLMS/COSEM yepe3 HDLC data link layer 3rigHo 3 MEK
62056-42/46/53/61/62 abo DSMR) nporpamyeTbcs 3a fonomoroto nporpamHoro nakety ACE Pilot.

JlereHga KOHTaKTiB KOMYHiKaLiMHOrO NOPTY NPUBEAEHA HMKYE.

KoHTakT RS485 (2 x RJ45) DSMR
Fo 1 + 12B +/- 5% (8 BT makc.) +5B
LT 2 RX — RX —
fpaie 3 He BUKOpPUCTOBYETHCS Data Request (RX MCU TTL)
' Wﬂ 4 RX + RX +
| ™ 5 TX + TX +
12345678 6 0V - semns 0V - semns
7 X - X -
8 He BUKOpPUCTOBYETLCS Data (TX MCU)

MapameTtpu nopty RS485 anga 060x KOMyHikaUiinH1MX NPOTOKOMIB HaBeAeHi B Tabnmusx.
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DLMS Cosem

MapameTtp 3HavYeHHsA

HDLC wBuakicTb nporpamyetbes, 1200 -115200 6oa, ctaHgapTHo: 9600 6o
HDLC apgpeca (iznyHa) nporpamyeTbes, CTaHa4apTHO: 16
HDLC iHTep-OKTET Tanm-ayT nporpamyeTbCcs B MC, CTaHAapTHO: 25 MC
HDLC TanM-ayT HEaKTUBHOCTI NnporpamyeTbCcH B CeK, CTaHaapTHO: 120 cek
HDLC posmip BikHa nepegayn Tx / Rx nporpamyeTbecs, cTaHaapTHO: 1 dpeinm
HDLC makc. po3mip iHdo Tx / Rx nporpamyeTbscs B 6anT, ctaHaapTHo: 256/256
DSMR

MapameTp 3HayeHHA
LBmakicTe TpaHcnsauii nporpamyetbes, 1200 - 115200 6oa, ctaHaapTHO: 115200 604

Mepenik JaHWX, WO TPAHCMIOIOTLCA | NpOrpamyeTbes i3 JOCTYNHOrO nepeniky:

e |ID2 = TN niunnbHUKa/aAaHi 3 NMUeBoi naHeni, 6ap-kog
e [artaiuvac

o AKTMBHa eHepris, imnopT (+A)

o AkKTMBHa eHepris, ekcnopT (-A)

o PeaktnBHa eHepris, imnopt (+R) (QI+QlIl)

o PeaktneHa eHepris, ekcnopT (-R)_(QII+QIV)

e MwuTTEBE aKTUBHE HaBaHTaXXeHHS, P1

e MwuTTEBE aKTUBHE HaBaHTaXXeHHS, P2

e MuTTeBe akTMBHE HaBaHTaxeHHs, P3

e MwuTTEBE peakTuBHE HaBaHTaXeHHs, iMnopT (+R) ®1
o  MwuTTeEBe peakTUBHE HaBaHTaXEHHS, iMnopT (+R) ¢2
e  MwuTTeEBe peakTUBHE HaBaHTaXEHHS, iMnopT (+R) 3
o  MwuTTeEBe peakTuUBHE HaBaHTaXeHHs, ekcnopT (-R) ®1
o  MwuTTeEBe peakTUBHE HaBaHTaXeHHs, ekcnopT (-R) $2
e MuTTeBe peakTUBHE HaBaHTaXeHHs, ekcrnopT (-R) @3
e MuTtTeBa Hanpyra ®1

e MwuTtTeBa Hanpyra ®2

e MuTtTeBa Hanpyra ®3

e  MwutTeBui ctpym P1

e  MuTtTeBun ctpym ®3

e  MwutTeBun ctpym $3

e  TeKCT NOBIAOMINEHHS ANsi CnoXuBayva

Home Area Network

1

-~ \W\iFi abo iHwwmA WiFi abo iHwa RF mepena Jal:y
RF nepenapau

PucyHok intocTpye poboTy nivunbHUKa B pexumi TpaHcnsudii gaHux (DSMR) no gomaluHid KOMyHikauinHoT
mepexi (HAN = Home-Area Network) yepes npucTpin 3B’s3Ky, Wo nigknoyeHnn go RS485 nopty, 3gaTtHumn
iHTepnpeTyBaTu AaHi BUMiptoBaHb i TpaHcntoBaTH ix Ha ekpaH IJA. Cnig nam’aTaTy, WO 0AHOYACHE YNTAHHSA
OAHUX NiYUNBbHUKA NO BCiX MOPTax MOXAMBE 33 YMOBM WO A0 Ai4MAbHUKA NigkntoyvatotTbca pisHi COSEM
KNEHTH, AKLLO LA YMOBA He BUKOHYETbCA, NPUAAZ, BigNOBICTb /MLIEe NepLIOMYy ONepaTopy, WO NigKIo4YmBCA.
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5.18.4 Be3neka KOMyHiKaLil

3 MeTot0 BMKOHaHHSA BMMor cTaHaapTy IEC (EN) 62056-53 6e3neka koMyHikaLii 3 NiYnMIbHUKOM peani3yeTbesi
LUMSIXOM 3acTocyBaHHs BaraTopiBHEBOro focTtyny, wo nepegdayeHnn DLMS/COSEM npoToKonom.

[ocTyn 0o AaHMX KOHTPONETLCA norivHuMm npunagom (COSEM logical device), L0 BUKOHYE pornb cepsepy
niyuneHuka, i 3abesnevye igeHTudikauilo pisHux onepatopie (COSEM knieHTiB) 3 iHAuBIAyansHUMUK
KOMYHikaLinHnMKu npodinsmn. KoxxHWI Takmii Nnpodinb 3axmullaeTbCcs CBOiMM 6e3nekoBnMmM napameTpamm
(naponb Ta/abo knodamm) i koxHa cnpoba COSEM knieHTa MigkniounTuca 0 NiYunbHUKA | noYaTy ceaHc
3B’513Ky NOYMHAETBLCS 3 NEPEBIPKM LIMX NapameTpiB.

B niyuneHnky EM600 TuMn 620 peanisoBaHWin €OuMHWA  JOMYHUA  nNpunag  «YnpaBniHHS», SKUi
ineHTndikyetTbea B HDLC cpeiimax 3a oro SAP (Service Access Point).

NoriyHnn npunag SAP Onuc
YnpaBniHHA 0x01 ITE [yy] 620 [cepinHnii HOmep 8 3HaKiB]

Migknoyatuca (ByTy acouiioBaHUM) OO NOFMYHOrO Mpunagy MOXyTb 3asganerigb BU3HadeHi onepatopwu
(COSEM knieHTn), KOXXeH 3 Akux Mae pi3Hi npaBa gocTtyny o gaHux (COSEM o6’exTiB). KoxeH onepartop
ineHTUdikyeTbcst 3a SAP, SkMn Mae pisHe 3HAYEHHS! 3aneXxHOo Big 3aCTOCOBYBaHOIO MexaHiaMy Ge3neku.
Onepatopu 3 ogHakoBuMM SAP ID He MOXyTb MigKNOYaTMCA OQHOYACHO A0 Pi3HMX MOPTIB MiYNIbHUKA.

KnienT SAP ID TunoBi pyHKUii
YutaHHAa 112 Jlvwe yntaHHsa gaHnx
ApwmiHicTpaTtop 1 MoBHWMI gocTyn 4o AaHnx
3aranbHun 102 3acToCOBYETbLCS A1 MacoBOI KOMYHIKaUil 3 NiYMnbHUKaMK
Oucnetyep 111 IHCTansAuis, KOHIrypyBaHHs
My6niyHnn 16 (6e3 LLS/HLS) | Nuwe yntaHHsA 6a3oBoi iHbopMaLlii NiYMnbHUKA B NPOLEC
nepesipkun 3a gonomoroto DLMS Conformance Test Tool

3acTtocoByBaHMIN MexaHi3am ©e3nekn npu OOMiHIi JaHMMKM MK cepBepom (NoriYHuMi npunag) i
onepatopom (COSEM knieHTn) 3abe3neyye HAaCTYMHi CTYMEHi 3axUCTy:

e ABTeHTUdiKauis (Authentication): nepeBipseTbLCA BiANOBIAHICTL «NapaMeTpiB JOCTYNy» onepaTtopa
napameTpam cepBepa (noriyHoro npunagy) i HaBnaku.

¢ KoHgigeHuinHicTb (Confidentiality): o©OMiH AaHMMKW rapaHTOBaHO NPOXOAWTb fULIE MiXK CEPBEPOM i
KnieHTom, 6e3 MOXINMBOCTI OCTYNYy OO0 HUX TPETLOI 0CoOM.

e [loBHoTa (Integrity): nepesipka «sKOCTi», B TOMY YAUCIIi NiAMIHW, AaHUX.

e AnTu-nosTOp (Anti-replay): 3axvcT BiA4 NOBTOPHOro HagCUNaHHs AiICHOrO MOBIAOMIIEHHS, SIKE BXe
Oyno HagicnaHo.

e BigmoBa B cepsici (Service denial): KOHTPOMIOIOTLCA BUKOHAHHA Ai (aKuin) 3 MeTow
HeJONYLEHHS BUWKOHAHHA Takux, WO nNpu3BedyTb [0 TuMMYacoBoro abo MnocTilHOro
OnokyBaHHS cepBepy (JTOriYHOro npunagy).

B niyunsHuky EM620 peanisoBaHi:

e MexaHi3M CUMETPUYHOIO LLINPYBAHHSA 3 CEKPETHUMU KINoYaMm 3 3aCTOCYBaHHAM anroputMmy
AES128 ¢ pexvumom GCM (ID mexaHiamy = 0 3a DLMS Green Book v.10).

e MexaHi3M acuMmeTpuyHoro wudgpysaHHsa: AES-GCM wudpyBaHHSA 3 aBTeHTUdiKkauieto,
ECDSA P-256 uudposui nignuc, ECDH P-256 napysaHHs kntovamu, SHA-256 xellyBaHHSA
Ta AES-128 kancyntoBaHHs krtoda (ID mexaHiamy = 1 3a DLMS Green Book v.10).

DLMS/COSEM ctaHgapTu nepenbavatoTb ABa BUAW 6e3NeKoBUX KIOYiB:

= gudineHud (giicHni nuwe anga ogHiei COSEM acouiadii)
= enobanbHul (oivcHnn onsa scix COSEM acoujauin): came L TUN Krtoda 3acTOCOBaHUA B NiYUBHUKY .
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B niuMnbHUKy (cepBepi) 36epiratoTbcst nepcoHanbHi kntodi (128 6it/pagok 16 6ant) i naponi (64 6it/psigok 8

6anT):
HanmeHyBaHHA Tun 3acTocyBaHHA
Knou wndpyBaHHA MancTtep [nsa 3amiHm rmobanbHKx kntoviB 3a RFC 3394 AES Key Wrap

(oavH ons BCiX KMiEHTIB)

anropMTMom

OpHoagpecHun knod | nobanbHui
wurdpyBaHHA
(oavH ans BCiX KNIEHTIB)

Onsa aeTeHTUpikauii i wudpyBaHHa npu nepegadi DLMS
NoBiAOMITEHHSA
Insa BctaHoBneHHss COSEM acouiauii 3a HLS-5 (GMAC)

Knou aBteHTUdDiKauii | MTmobanbHun
(oavH ang BCiX KNIEHTIB)

[nsa aBTeHTMdikauii DLMS noBigoMneHHs

LLS naponb Maponb
(oavH Ang BCiX KNIEHTIB)

[Ona sctaHoBneHHss COSEM acouiauii 3a LLS

MaWcTep-knoy € yHikanbHUM ANs KOXHOro NiYvnbHUKa, NporpamMyeTbCs Ha 3aBofi i He Moxe ByTu

3MiHEHUM.

CraHngapTHi [mobanbHi kntovi i LLS naponi Takox nporpamyroTbCs Ha 3aBOAI 3a JONMOMOIO CrevianbHOro
nporpamHoro gogatka HSM (Hardware Security Module), a noTim ekcnopTyiTbCs i HagawTbCs, B
6esnevyHmn cnocib, ekcnnyaTyodin KoMMaHii. YNOBHOBaXeHI NpauiBHUKN eHeprokoMnaHii (onepaTtopwu, WO
MatoTb BigNoBigHI NpaBa AOCTyMy), MOXyTb 3MiHIoBaTK LLS naponi i FmobanbHi kntodi (HOBI KNntoyi MaloTb

OyTn NOB’A3aHi 3 MancTep-Kn4yem).

Mpu cnpobi onepatopa (COSEM «knieHTa) BCTaHOBUTWM 3B'A30K (BukoHatm COSEM acouiauiio) 3
NiYNNIBHUKOM 3aCTOCOBYHOTLCS BiANOBIAHI MEXaHi3aMu acouiauii:

e  HanHwmxkumnii piBeHb 6e3nekun - Lowest Security (LS, ID = 0): Hisikux nepeBipok.
e Husbkin piBeHb 6e3nekn - Low Level Security (LLS, ID = 1): nepeBipseTbca Napornb onepartopa

(MexaHi3M 3 ogHUM naponem).

e Bucokin pieHb 6e3nekun - High Level Security mode 5 (HLS-5, ID = 5): onepaTop i cepBep (noriyHuin
npunag niymnbHUKa) o6MiHIOTECS (3 NEePEBIPKOD) 3awnMPOBAHUMU NOBIJOMIEHHAMMN (MEeXaHi3m 3
yoTupma naponsamu). MNMosigomneHHs € psgkom 3 17 6ant, copmoBaHNM 3 paHOOMHUX GanTis
(Big 8 0o 64), 3a AES-GMAC anropMTMOM 3 3aCTOCYyBaHHS rnobanbHuX KIoYiB.

e Bucokin piseHb 6e3nekn - High Level Security mode 7 (HLS-7, ID = 7) — aHanoriyiun HLS-5, 3
3aCTOCYBaHHAM AMHAMIYHMX rNobanbHKX KIoYiB

O6miH mixx onepaTopom i cepeepoMm COSEM noBigoMNeHHs MU NPOXOAUTL 3a YOTMPMa PiBHAMU 6e3NeKoBOi

NONITUKN:
PiBeHb MoniTuka
0 COSEM noBigoMMeHHs1 He 3axuLLEHO (3BUYanHMIN TeKCT 6e3 Tery aBTeHTudikadii)
1 COSEM noBigomneHHsa Mae 3axucT (3BMYaHUIA TEKCT 3 Terom aBTeHTudikau,ii)
2 COSEM nosigomMneHHs 3alimgpoBaHo (3awwmdpoBaHnii TekcT 6e3 Tery aBTeHTudikauii)
3 COSEM nosigomneHHsa 3aimMdpoBaHo i aBTEHTUDIKYETbCH (3aMdpoBaHUin TEKCT 3
Terom aBTeHTUiKaLii)

WndppysaHHa COSEM nosigomneHb i TeriB aBTeHTUIKaLil BUKOHYETbCH 3a AES-GMAC anropntmom.
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5.19 Oucnnen

MaTpuyHui pigMHHO-KpUCTaNIYHM AUCMNEN 3 KOHTPACTHUM MiACBiYYBaHHAM (BMUKAETHLCH HATUCHEHHSAM
KHOMKM ancnnesi, BAMUKaeTbCA aBTOMaTU4YHO Yepe3 60 cekyHz nicnst o0cmaHHb020 HamucKaHHs1 — TaM-ayT
HeaKTMBHOCTI) 3abeanedye, B giana3oHi pobounx Temnepatyp (-40°C + 70°C), 6e3nocepegHe 34NTyBaHHS
Ginbw Hix 100 BMMipIOBaHWX NiYUNBHMKOM BENWYMH, MapaMeTpiB i NOBiAOMIEHb, B TOMY 4uCRi Npu
BICYTHOCTI Hanpyrv xuBneHHs (onuig «4utaHHsa 6e3 Hanpyrm» — YBH):

NOTOYHI AaHi pericTpiB eHeprii i NOTY>XXHOCTi
AaHi TapnHNx pericTpis
Habopwn apxiBHMX AaHNX
3HaYeHHs CTPYMIB, Hanpyru, KyTiB 3CyBYy a3, 4aCTOTU i T. iH.
pi3Hi NiKkTOrpamu, NOBIAOMIEHHS, aBapilHi CUrHaNM i T. iH.

PKI mae Tpu ocHOBHi nons BigobpaXeHHs JaHuX:

e [aHi BUMiploBaHb: (9 3HaKiB, MO3ULis KOMU MPOrpaMyeTbCa): ANS BiAoOpaXKeHHA 4aHUX pericTpis
eHeprii i HaBaHTaXeHHs (KiNbKICTb Linux i 4eCATUHHMX 3HAKIB MPOrpamMyeTbCs OKPEMO).

e OpguHMUA BUMIpIOBaHb. BigoOpaxaeTbcs BiOMoBigHA OAMHMUS BUMIpIOBaHb ANSl AaHUX, WO € Ha
avcnner:

W Wh Var Varh [VA VAh \Y/ Ah
kW kWh kvar |kVarh |kVA kVAh |A Vh
MW MWh |MVar |MVarh|MVA |[MVAh [Hz

= Kop OBIS (14 3HakiB): BigobpaxaeTbcs BignosigHuii kog OBIS ana gaHmx, Wo € Ha gucnnei.

Kpim Toro, Ha PKI BigobGpaxatTbCcsa pi3Hi CMMBOMM Ta iHOMKATOPW, SIKi JoNoMaratoTb onepaTopy TIyMaymuTu
OaHi, wo € Ha gucnnei, pexxum poboTtu PKI i cTatyc niunnbHuka:

CumBon HanmeHyBaHHA Onuc
=+ KBagpaHT Binobpakae HanpsIMOK i TUM eHeprii, Lo BUMIPIOETLCS:
-~ e AkTvBHa i PeakTnBHa
& e IMnopTt Ta Exkcnopt
L1L2L3N ®asa CumBonu BigoOpaxatoTb HasiBHICTb BCiX TPbOX dhas, SKLLO Ha SAKINCh
i3 pas BigCyTHA Hanpyra, TO CMMBON Li€i ha3n He BUCBITITHOETLCS.
Mpu BUABNEHHI HenpaBWMbHOI MOCNIAOBHOCTI pas, cumBONU
BMUCBIYYIOTBCS Y BiANOBIAHOMY nopsaaky, Hanpuknag, L1, L3 i L2 i
MUratThb.
EM600 T1n 620. baratodyHKLiOHanbHWUIM NiYMABHUK eneKkTpoeHeprii. Onuc.
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roanHHMK BinobpaxaeTtbca npu 3ynuHui MPY.

TpuBora Binobpaxae HasiBHICTb aBapiiHOro MOBiAOMIIEHHS (TpUBOrK),
3anporpamoBaHoro o iHgukauii Ha PKI.

Pene Binobpaxae crtaTtyc pene: posimkHyTe (0), 3amkHyTe (1), abo
rotoBe A0 cnpauoBaHHS (2).
La = A
0 1 2

Cratyc 6aTapei | |HAMKaTOP CBITUTLCA MOCTINHO NPW BiACYTHOCTI 6aTapei (3akiHYeHHs
3anporpamoBaHoro TepMiHy cnyxbwu Gatapei), 6nMmae, 3 pisHoI
LUBWAKICTIO, B 3a51€XKHOCTI BiA PiBHSA 3HWXKEHHSI Hanpyru 6atapei.

Bignobpaxae, wo nopt AGOHEHTa 3anporpaMoBaHuin Ha poboTy no
npotokony DSMR

MopT ana I0A

KBKIJ1/KBKK Binobpaxaetbcss npu poboTi yHkuii «KoHTponb BigkputTa
Kpuwkn JliumneHunka» abo «KoHTponb Bigkputta Kpuiwku
KnemHuka», 3HMKae aBTOMaTtU4HO NPW BCTAHOBMEHHI KPULLIOK Ha
MicLe.

Tononoris Mepexi| 1 = 3-x dpasHa 4-x gpoToBa
2 = 3-x pasHa 3-x gpoToBa

€ B N > e

g
™~

PiBeHb curHany | X=0

Peseps
Cnyx6oBui 1 TpUKYTHUK = «Py4Hun» pexum poboTtu ancnnes
iHOMKaTop 2 TpuKkyTHUKa = «TecT» pexum poboTn ancnnes

3 TpuKyTHUKa = pexunm «CTon BUMipOBaHHA»
4 TPUKYTHMKA = pexXnM «3aBOACHKMIA»

MNepeBuLLEHHS Bigobpaxae HasiBHICTb MOAii NepeBULLEHHS 3adaHOro nimity
HaBaHTaXXeHHS HaBaHTa)eHHS.

ATaka MarHiTom | BigoGpaxaeTbcsi cnpo6a BhAMBY Ha MHWMLHUK MOCTINHUM
MarHiToMm.

W} ( € )

i

KomyHikauis Bigobparkae ctaTyc npouecy KOMyHikauii NivYnnbHMKa 3 30BHILLHIM

® MPUCTPOEM.

YnpaBniHHA po0OTOK Ancnnes 34iNCHIETLCS 3a AONOMOroK KHOMOK Aucnnest (BepxHbot «Up» i HUKHBOK
«Down») i nnombosaHow kHomkoto CkmpgaHHs MH/3PIT (Rst), fki 3aKkpuBa€eTbCA 3HIMHOK 30BHILLHLOIO
KPULLIKOHO.
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BukoHaHHs pi3HUX yHKLUIN 3anexuTb Big pexumy pobotu PKI, nporpamHoi koHdirypauii niymnbHuka i
TPUBANOCTi HATUCKaHHS:

Kopomke (< 2 cekyHpa)
Tpusarne (= 2 cek ane < 5 cek)
Lloseompusarie (= 5 cek)

Cnuncok napameTpiB, AKi BUBOAATLCS HA OUCNIIEN, | PEXMM Oro poboTu MOBHICTIO NPOrpamyeTbCs.

IHpopMmaLis BinobpaxkaeTbca Ha PKI B HAacTynHUX pexxmmax:

«HopmanbHui» (HP) — ue ctTaHaapTHMI (32 3aMOBYYBaHHSIM) PeXnM, B AKOMY 3afaHa iHbopmalLiis
aBTOMATUYHO «MNpoKpydyeTbes» Ha PKlI B 3anporpamoBaHOMy nopsiaKy, MPUYOMY KOXHE
MOBIAOMITEHHA 3anuwiaeTbCa Ha aucnnei (2 cek 3a 3aMOBYaHHAM) NPOTArOM 33a[aHOro 4vacy
(nporpamyeTbcs, Tak camo, i Yac nay3u MK MOBiAOMMEHHSAMW). B uboMy pexumi, mpusanum
HaTuckaHHaM kHomkn «Up» PKI nepeBoantbest B «Py4Huny» pexmm pobotu, a doszompusarsie
HaTUckaHHs 060x kHonok ( «Up» + «Downy») nepeBoanTb Anchnen B « TeCT» pexum.

«PyyHuti» (PP) — py4Hun pexum nepernsgy (gaHi Bueogatbcs Ha PKI noyeproByM HaTUCKaHHSAM
kHonok «Up»/«Downy) noBigoMneHb i napameTpiB, 3agaHnx Ans BigoOpaKeHHA B LbOMY PEXuMI.
JTiumnbHMK noBepTaeTbCsl B HOPMAlibHUM PEXMM MiCAsl 3aKiHYEeHHA 3a4aHoro 4acy Tanmm-ayTy
HeakTuBHOCTI Anst PP (10 cekyHA 3a 3aMOBYaHHSIM)

«Tecm» (TP) — pydyHun pexum nepernagy (gaHi BuBogsaTtbcs Ha PKI noyeproBum HaTUCKaHHAM
kHonok «Up»/«Downy) NoBigoMneHb, JOCTYMHMX B LIbOMY PEXUMI, C BUCOKOK PO3aiNbHICTIO (6+3)
ONS eHepreTMYHMX BenuYMH (CyMapHi akTuBHa, peakTMBHa i MOBHa eHeprii, iMnopT/ekcnopT).
NiynnbHUK noBepTaeTbCA B HOPMarnbHUA pexum BigoOpadkeHHs [aHWX mnicnd  MOBTOPHOTO
dos2ompusasioeo HaTuckaHHs 06ox kHomok ( «Up» + «Downy)

«YcrtaHoBunn» (YP) — pydHUin pexum, aKTMBYETbLCA OOHOYACHUM HaTUCKAHHAM KHOMOK «Upy» +
«Rst/CkmpganHa MH/3PI» i cynpoBogXyeTbCs MiACBiYyBaHHAM M'ATOro 3niBa Ccny>60BOro
iHOukaTopa (TPUKYTHKMKa). B Lubomy pexumi onepatop kHonkamu «Up»/«Downy» mMoxe moandikysaTtu
Aeski napameTpu nidunbHWKa, Hanpuknag gaty, vac, koediuieHTn TpaHcdopmadii, nuTomy Bary
iMMyNbCiB, KOMYHiKauiiHi napameTpu, NiMITU HaBaHTaXeHHs. [ligTBepaXeHHs BHECEHHS 3MiH
BMKOHYETbCSA KHOMKOW «Rst/CkmpgaHHa MH/3PT», Buxig i3 YP abo BigMiHa 3MiH - HaTUCKaHHAM
kHonok «Down» + «Rst/CknganHa MH/3Pl». [MNpu ycniwHol 3MiHi napameTtpy Ha PKI BuBogutbcs
nosigomneHHa « ACCEPTED», akwo HeycniwHe - «kREJECTED».

«YBH» — py4Huin pexnm nepernagy (4aHi BuBoasaTbcs Ha PKI noyeproBuM HaTUCKaHHAM KHOMOK
«Up»/«Down») nosigoMneHb i napameTpis, 3agaHux ans smeogy Ha PKI npu BigcyTHOCTI Hanpyru
XMBINEHHS Ha MiYUIBbHUKY.

«CknganHa MH/3PlM» — pyyHuMin pexum apxiByBaHHS AaHWX/CKMAaHHs AdaHux perictpis MH,
BMKOHYETbCS KOPOMKUM HaTUCKaHHAM kHonkun «Rst/CkuaaHHs MH/3PI». Ha gucnnen BuBoanTbeS
nosigomneHHs «DONE» npu ycnilwlHOMY BMKOHaHHIO akuii, abo «REFUSED», AKWO akuis He
BMKOHaHa, Hampukniag ToMy, Wo Agie 3abopoHa (He 3akiHumnmacs 3agaHa TPUBariCTb) Ha «pPydHEe»
cknpganHa MH/3PT1, abo Taka akuis He nepeabayeHa B NporpamHoi KOHdirypadii.

«3axuct nopty» (3I1) — uen pexmm € ONuUIOHHWM, 3a4a€ETbCA Ha 3aBogdi i 3abe3neyye pyyHy
akmuseauito docmyny 0o onmoropmy abo 0o onmornopmy + RS nopmam. AKTUBALISt BUKOHYETbCS
mpugasnum HaTUCKaHHAM KHonkn «Rst/CkmaaHHa MH/3PT». OntuyHui nopT (i RS nopTu, 9KLwo Taka

onuia Oyna 3agaHa npu 3akasi NivyunbHMKa) «3aKpPUBAOTLCS» MICNA 3akiHYEHHs1 nepiogy 4Yacy
3axMCTy ONTUYHOrO NOPTY, Lo NporpamyeTbed 3a gonomoroto ACE Pilot.
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Ha pucyHkax HaBefeHi 6rnok-giarpamu gesikux pexxumis poboTun amcnnes.

HOPMATEHMIA PEXXIAM

HOPMANBHWIA
Tanm-Ayt —l PEHLIIM
Mepwe
f NoBIQOMNEHHA
KopoTke
“UprDown”
¥ Tanm-A
Yeproee/nonepenHe aum-Ayr 10 cex
NOBIQOMMEHHA Micna ocTannsoro | (CTAHARRT)
NoBigoMNEHHA
KopoTke _I
“UprDown”
WERTRIALTE HOPMATEHIAL
PEXLIM
QJ XWUBNEHHA BKNKOYEHO

) HOPMANEHWIA

? [loBrotpusane PEXIM

: "Up" + "Down’
HOPMATIBHIA Taii
PEXIM e
KopoTke "Up"
KiHey, noBigomnexs

HOPMANEHWIA

PEMIAM

EM600 T1n 620. baratodpyHKLiOHAaNbHUIA NIYNNBHUK eNeKTpoeHeprii.

PYYHII PEXKIM

Mepwe
NoBIgOMMEHHA

»

2-5cek"Up”

T
KopoTke
“Up"rDown”
h 4

Yeproee/nonepegHe
NoBiQoOMAEHHA

B

Tanm-AyT 10 cer
(cTangapT)

” I

*

=

KopoTke
"Up“rDown”

TECT PEAUM

Mepwe
NoBigoMNEHHA

5 cek "Up" +"Down"”

Ko ;;OTKe
“Up“rDown”

h 4

Yeproee/nonepegHe
NOBIQOMNEHHA

Kopt!;: J I

“UprDown”

5 cek "Up” +"Down”
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6. PekomMeHAauil N0 MOHTaXy i BKITFOYEHHIO

A YBATA!

BcTaHoBNeHHs niyunbHWMKa Ha naHeni npunagiB i Moro NiAKMYEeHHsS Mae BUKOHYBaTW KBanidikoBaHui
nepcoHan eHeprokomMnaHii  3rigHO 3

diluMMn  npaBunaMuM  TEXHiKM ©e3neku Ta  ekcnnyatauii
€IeKTPOYCTaHOBOK.

6.1 MNabapuTHi i MOHTaXHi po3mMipu

Po3mipu (3 KOpOTKOK i CTaHOApTHOK KPULLIKOK KMEeMHWKa) npunagy i po3TallyBaHHS TOYOK KPinfeHHs
MoKasaHi HUK4Ye Ha MartoHKax.

BepxHsa Touka KpinneHHs nivnnbHUKa 3abesneyeHa PyXOMOK MOHTaXKHOI MaHkol (ikcyeTbecsl B TPbOX

Mo3MLisiX), HWKHI TOYKM KPINJeHHs po3TalloBaHi Ha KOPMycCi i 3aKpvBalTbCA MIIOMOOBAHOK KPULLIKOH
KnemHuka.

185

2501

| |
T ——
i F
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165 934

2998

199.9

2.7

1898.9

2.7
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6.2 lNigknoYeHHA | cXeMU BKIIOYEHHSA

A YBArA!

Bci BunpobyBaHHA CTPYMOBMX MaHLIOMB Ta BigNOBIAHUX HaBaHTaXyBanbHUX XapakTepUCTUK NiYnnbHMKa
NPOBOAMMUCA | BipHi TiNbKM MPU NiAKMOYEHHI NiYMNbHUKA 0 MEepeXi XMBMEHHS i K HaBaHTaXXEeHHI 3a
gonomMoroto kabenie 3 MigHUMK >xunamu. py BUKOPUCTaHHI antoMiHIEBUX MPOBIOHWKIB, OO YHUKHYTH
€neKTpOoKopOasii, cnig BUKOPMUCTOBYBATU NiYUMNBHUKA 3 aHOLOBAHUMU KNemMamu.

JTiuMnbHUKK 3i cTaHOAPTHUMKU NATYHHUMK KneMamu chif, nigkniovaTy 4o anoMiHieBrx kabenis yepes KnemMHi
KONMOAKWN, BUKOPUCTOBYIOYM MigHi nposigHukn (L = 0,5M) abo cneuianbHi HAKOHEYHWKW, 3anpecoBaHi Ha
antoMiHieBMIA kabenb (Npy MigKNIOYeHHI Jo GaraToXunbHUX kabeniB, 0COBGNMMBO NIYUIBHUKIB NPSMOro
BKITHOYEHHS], 3aCTOCYBaHHS1 HAKOHEYHUKIB 0O0B'A3K0BO A58 Byab-AKMX TUMIB KNem).

JliunnbHUKN GesnocepeaHbOro i TpaHCOPMAaTOPHOrO BKIMIOYEHHS MatoTb YHIQDIKOBaHWUIA OM3aNH KIEMHOI
Konogku (KNeMHUKa) i pisHSATbCS NnuLle giaMmeTpom krneM (kabenis, Lo NigKMoYaoTbest), BUKOHAHUX i3 NaTyHi
i PO3MIPOM KpiNUIbHUX FBUHTIB.

Tun BKNOYEHHSA

DiameTp kabento (Makc)

KpinunbHi reuHTH (Ha kabenb)

BesnocepegHin

9.1 Mm

2 x M8

TC - THTC

5 Mm

2x M4

KnemHuk niymnbHuka TC — TH/TC BknroveHHA (VDE, acumeTpuyHe NigKnoYeHHs)

)Y ()Y () fan)
S &O® e
@ N AN AN v
O M) D )

Q) Jo
@

Knema | MNMpusHauyeHHsa | Knema | MNpusnaveHusa| Knema | MNMpusHaveHHsa | Knema | Mpu3HaveHHsA
®1 P2 P3
1 11 BXig, 4 12 BXig, 7 13 BXig, 11 Hentpanb
2 U1 Bxig 5 U2 Bxig, 8 U3 Bxig,
3 11 Buxig 6 12 Buxig 9 13 Buxig
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KnemMHuk niynnbHuKa 6e3nocepeaHboro BkoYeHHs (VDE, acumeTpuyHe NigKnoYeHHs)

Knema | MNMpu3HayeHHs | Knema | NMpusHayeHHss| Knema | MNpu3sHaveHHs | Knema | lNMpu3sHaveHHsA
D1 P2 P3
1 Ul/I11 Bxig 4 U2 /12 Bxig, 7 U3 /13 Bxig, 10 Hewntpanb BXig
2 5 8 12 HewTtpanb Buxig
3 Ul/11 Buxin, 6 U2 /12 Buxin, 9 U3/ 13 Buxig,

NiyuneHnk EM 600 tun 620 (TC-TH/TC) moxe 6yTu 3anporpamoBaHUM Ha BKIKOYEHHA B 4-X (Tpu
BMMIpIOBanbHUX eneMeHTn) abo 3-x ApoTOBY (ABa BMMIpIOBaNbHMUX EMIEMEHTUN) MEpPEXY.

MoXXnuBi CXeMK BKINKOYEHHS NiYMIIbHUKA | MOro NporpaMHe KOHQirypyBaHHS HaBeAEHI HMXKYeE.
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Cxema BKNIOYEHHSA NiYynMnbHUKa B 4-X APOTOBY Mepexy
JliuMnbHUK 3anporpamoBaHuMin Ha BKITHOYEHHS B 4-X APOTOBY Mepexy 3 3 BUMIpOBanbHUMU efieMeHTamm

[1]2]3]4]5]e]7[8]o]r1] [1]2[3]4]5]6[7[8]911]
T ] . |
*— —————— r
o—e ei—e e —L— —————— ‘! e—1eo eoL—eo eoL—e
& = @ 2
é — i é - i
Knema | ®asa Mpu3Ha4vyeHHA Knema | ®aza Mpu3Ha4vyeHHA
1 1 |[11-TC1 Bxig 7 3 [I3-TC3 Bxig
2 1 |U1-nanpyra 8 3 |U3-Hanpyra
3 1 |11-TC1 Buxin 9 3 [I3-TC3 Buxin
4 2 12 - TC2 BXin, 11 N |Un - HenTpanb
5 2 [U2 - Hanpyra
6 2 12 - TC2 Buxin

O

000G 6 6 OO

Mpuknag cxemu NigKNIOYEeHHA KEPYH4YMX BBOAIB

 J J
6 7 8 9 11

38889371

67
EM600 T1n 620. baratodyHKLiOHaNbHUIA NIYNNBbHUK eneKkTpoeHeprii. Onuc.



Cxema BKNHOYEHHS NiYnnbHUKA B 4-X APOTOBY MeEpPexy

4 4
fl'\ o Fany l
Y L U/

2 =3
3 = |
Knema | ®aza Mpu3HavyeHHA Knema | ®asa Mpu3Ha4vyeHHsn
1 1 11 - d1 Bxig 7 3 I3- ®3 BXxiA
2 Hemae nigkntoyeHHs 8 Hemae nigkntoveHHs
3 1 11 - d1 Buxig, 9 3 I3 — @3 Buxig,
4 2 12 — P2 BXig 10 N [HenTtpanb BXig
5 Hemae nigkntodeHHs 12 N |Hewtpanb Buxig
6 2 12 — ®2 Buxig,
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Cxema BKIIOYEHHS NiYniibHUKa B 3-X APOTOBY Mepexy
JTiumnbHWK 3anporpamoBaHUin Ha BKNIOYEHHS B 3-X APOTOBY Mepexy 3 2 BUMipoBanbHUMKN efleMeHTaMun

Ne2

[$1

nalina

[1]2]3]4]s]s[7[s]o [t

— |
- ,.ﬂ ¥
[ g w— ] o—e =I___— -L ___,_ﬁ—-l e—r¢ e—o
1 = g“ b
2 1 1 -
3 § -
Ne3
Knema | ®aza Mpu3Ha4vyeHHs Knema dasza Mpu3Ha4vyeHHsA
1 11 - TC1 BXin, 7 3 13- TC3 Bxig
2 U1 - Hanpyra 8 3 U3 - Hanpyra
3 11 - TC1 Buxig, 9 3 13— TC3 Buxia
4 Hemae nigkntoveHHs 11 Hemae nigknodeHHsa
5 2 |U2—Hanpyra
5 2 U2 — TH cninbHa
6 Hemae nigkntoveHHs
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JTinnbHUK 3anporpamoBaHUi Ha BKITHOYEHHS B 4-X OPOTOBY Mepexy 3 3 BUMiptoBanNbHUMM efleMeHTaMm

Cxema BKNOYEHHSA NiYyMnbHUKa B 3-X APOTOBY Mepexy

4 . 2
D P oD
L/ h 3/
11213|4|5|6|7|8|9 |11
]
® ¢ ® @O 2
1
X
|
Knema | ®aza Mpu3HaveHHA Knema | ®da3sa Mpu3Ha4vyeHHsn
1 1 |11-TC1Bxig 7 3 |I3-TC3Bxig
2 1 U1l - Hanpyra 8 3 U3 - Hanpyra
3 1 11 - TC1 Buxig, 9 3 I3 — TC3 Buxin,
4 2 12 — TC2 Bxig 11 N [Hemae nigkntoyeHHs
5 U2 — TH cninbHa
6 2 12 — TC2 Buxig

® 0

O(@®

(O S [
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Cxema BKIIOYEHHs NiYnnbHUKa B 3-X APOTOBY Mepexy

JTiumnbHUK 3anporpamMoBaHuUn Ha BKITHOYEHHS B 4-X APOTOBY Mepexy 3 3 BUMIpIOBaNbHUMKU enemMeHTamu
(Cxema ApoHa)

L 4

[

\ 4

112134 |5

rGWG [¥]

8

j L — ]
1 X 1
% ‘ < X )l‘
Knema daza Mpu3HaveHHsa |Migkno4veHHsa|Knema| dasa MpusHaveHHa |[Mligkno4veHHA

1 1 11 -TC1 BXig 7 3 13- TC3 BXig,
2 1 U1 — Hanpyra BXxia 8 3 U3 - Hanpyra BXig,
3 11 — cninbHUK 1213 9 13 - cninbHWA 11il12
4 12-TC1/TC3 11 un Hemae
5 U2 — TH cninbHa
6 12 - cninbHW 11il3

Mpumitka: 060B'A3k0Ba yMOBa KOPEKTHUX BUMIPHOBaHb - CUMETPUYHICTb ha3Hnx cTpymiB, TO6TO [1+12+13=0.
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6.3 baTtapes roguHHuKa

[Mopsaok yCTaHOBKM (3amiHM) pe3epBHOI Oatapei >XUBMEHHS TFOAMHHMKA, B MpOUECi ekcnnyaTtauii
nivymnbHWKa, NpoBoANTLCA 6e3 3HATTA METPOSIONYHNX NAOMO:

3HATY NNOMBMU, AKLLO BOHU €, i KPULLIKY KNEMHMKA NiYnUnbHMKA.

ButarHyTu koHTakTHY rpyny 6atapei i3 po3’emy, BunHaT1 6artapeto.

BcTaHoBuTM HOBY GaTapeto B GaTapenHuii BiACik.

MigKNIOYUTM KOHTaKTHY rpyny K po3’eMy nivnrbHUKE.

BcTaHoBuTM Ta onnombyBaTu KpULLIKY KMEMHOT KONOOKN MiYnNbHUKA.

3a ponomorot nporpamHoro nakety ACE Pilot BBecTM B nporpaMHy KOHQirypauito niYnnbHUK
napameTpy MOHITOPUHIY cTaHy 6aTapei.

okhwnNE

MpumiTka: KOHTaKTHy rpyrny MOXHa BCTaBUTM B pPO3’EM JliYMSbHMKA nuwe B OOHOMY
(NpaBUNBHOMY) MONOXEHHI.

JliTieBa 6aTtapes pe3epBHOro XUBMNEHHs roANHHKKA 3abe3neyvye poboTy MPY, npu BigCyTHOCTI HaNpyru Ha
niynnbHuky npotsirom 10 pokiB (Npu TemnepaTypi 25°C). MoBHUN TepmiH cnyx6u baTtapei - He MeHLwe
20 pokiB (MOXNMBE 3HWXEHHS EMHOCTI BHacnigok camopo3psgy - Ao 10% npu 25°C). EnekTpoHika
nivymnbHMKa KOHTPOSIOE CTaH BaTapei i hopMye BiONOBIAHI NOBIAOMMNEHHS Npo cTaH 6aTapei.
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6.4 MNnomGyBaHHA NiYMNbHUKA

Micust anst yctaHoBku nnomb 3aBofgy - BUpOOHUKa Ta/abo ekcnnyaTyl4doi opraHisauii nokasaHi Ha
MaJsTtoHKY:

1. Kpuwka niymneHuka
— 3aBojcbka nnomoba.
2. Kpvwka knemHuka
— nnomba ekcniyaTylo4oi opraHisauii
3. Kuomka «CkmganHa MH/3PI» (Rst),
KpuLuka Biaciky kHonok PKI BigkpuTa
— nnomba ekcnsyaTy4oi opraHisakii.

Mpumitka: kpuwka Biaciky kHonok PKI, moxHa

3HSTU SIK NIOKA3aHO Ha PUCYHKY: BiAKPUTY Ha 45
i BUTArHYTU i 3HU3Y.
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