;_'

BU3HAYEHUX TNYHKTOM 3 pojatka 3  TexHivyHoro
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lcTopis cepTudpikara

Homep Bepcii ceprudikara Dara CyrreBi 3MiHn
UA.TR.014.B.01825-24 Rev.0 23.02,2024 p. MNepBuHHLA cepTUdikaT
UA.TR.014.B.01825-24 Rev.1 22.08.2024 p. OHORNBKKA BEPOIN NPOrpPaMHOTD

3abesneyeHHs
Bumoru:

MepesipeHuit TUN 3acoby BUMIPHOBANLHOT TEXHIKM BiAMOBIAaE BUMOram
TexHi4YHOro pernameHTy 3aKoHOAABYO perynsoBaHux 3acobis BUMIPIOBarsHOT TEXHIKW, 3aTBEpPKeHOro
nocraHoBoto KabiHety MiicTpiB Ykpaitu sig 13 ciuHa 2016 poky Ne94

3acrocosaHi rapmoHizoBaHi craHaapTy:

- ACTY EN 62052-11:2015 (EN 62052-11:2003, IDT) 3acobu BuMiptoBaHHs enekTpuyHoi eHeprii
3MiHHOTO CTpymy. 3aranbHi BUMOTM, BUNPOBYBaHHS Ta yMOBM BUNpoByBaHHs. YactuHa 11. JliumnbHUK
ENeKTPUYHOT eHepriT;

- [ICTY EN 62053-21:2015 (EN 62053-21:2003, IDT) 3acobu BUMipioBaHHS enexkTpuyHoi eHeprii
aMiHHoro cTpymy. CnewjankHi Bumory. Yactura 21, NiunnbHUkU akTMBHOT eHepril craTuyHi (knacis ToyHocTi 1
i 2);

- ACTY EN 62053-22:2015 (EN 62053-22:2003, IDT) 3acobu BUMIpIOBAHHS enekTpUIHOT eHeprii
3MiHHOrO cTpymy. CneujaneHi Bumory. Yactura 22. JTYMnbHUKM akTueHoi eHeprii cratnyHi (knacie TOYHOCTI
028i0,58),

- ACTY EN 62053-23:2015 (EN 62053-23:2003,IDT) 3acobn BUMIPIOBAHHS €reKTPUIHOT eHeprii
3MiHHOro cTpyMmy. CreuiansHi BuMorn. YactuHa 23. JTiMnrbHUKYM PEaKTUBHOT @Heprii cTaTuyHi (knacis TOYHOCTI
2i3)

- ACTY EN 62059-32-1:2016 (EN 62059-32-1:2012, IDT) 3acobu Ans eneKTpuyHmx BUMIpIOBaHb,
Hapinnicts. Yactura 32-1. [loBrosiuHicTs. Mepesipka cTanocTi MeTPOorivHUX XapakTepucTK 3a 4ONOMOror
nigBuLLEHOT TemnepaTypu
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1.0nuc npunapy

1.1. KoHcTpykuin

NiwnnbHukn enektTpuyHoi eHeprii Tury NIK 2308...A... (Hagani — niuMnbHYKK) — Le craTuuHi TpudhasHi
@NEKTPOHHI MiYMMBHIKA 3 @NeKTPOHHUM AKCTINIeEM Ta TPboMa BAMIPIOBaSNbHUMW enemMeHTamu, npuaHadeHi 4ns
HeTapuHoro abo TapupHOro BUMIPIOBAHHS aKkTUBHOI Ta peakTUBHOI enekTpuYHOi eHeprii B npsamomy Ta
SBOPOTHOMY HarnpAMKax B TpuUpasHux Mepexax aMiHHOro crpyMmy 3 GesmocepeaHiM ato TpaHchOpPMaTOpPHUM
MIAKMOYEHHAM MO HAMPy3i Ta CTpyMmy.

NiunnbHVKM BUTOTOBNAKOTLCA B PIBHUX BUKOHAHHSIX, SIKi BIAAPI3HAOTLCA PYHKLIOHANBHUMN MOXMMBOCTSIMU Ta
TEXHIMHUMU XapakTepUcTUKaMM.

Bei nivmnbHUKN B SIKOCTi €NEKTPOHHOrO Auchneto BUKOPWUCTOBYIOTE PIAKOKPUCTANIYHI iHAUKATOpY (Hapani —
PKI). Ha Bcix niunnbH1Kkax BCTaHOBIEHO OMTUYHINA NOpPT, eNeKTpU4Hi BUNPoByBarbHi IMMYSbLCHI BUBOAMW, OMTUYHI
iMNYNbCHI BUNPOBYBaNkHI BUBOAM, LLO CRYIYIOTb TaKoX CBITNIOAIOAHUMU iHAVKATOPaMU BUMIPHOBaHHS eHeprii
(akTvBHOT @bo akTwBHOI Ta peakTUBHO!). BCi MiUMmMbHMKM ocHaleHi kHorikamin «[llepernsay Ta «Bubip», ski
rpusHaqeri AN KepyBaHHS MeHIo iHAVKaLii nidunbHAKka, Bei TapuetbHi MivnmbHKY ocHalLyrTECA BOYA0BAHOK
Batapeeto peaepBHOro XUBNEHHS, AATUMKOM BigKPUTTS KOXyXa Ta [JaT4MKOM BiKPWUTTA KPULLIK 3aTUCKAYIB.

BYKOHaHHA NiMMNbHUKIB BiAPISHAIOTLCS 30aTHICTHO BUMIPIOBATW PeaKTUBHY €HEpritd, MakCUMansHOK CUMNOK
CTPyMY, 3AaTHICTIO BUMIPIOBATIN EHEprito 3a Kinbkoma Tapudamu, HasBHICTIO Ta BUAOM [OAAaTKOBOIO iHTepdency,
HasIBHICTIO AATUMKIB MarHiTHOrO Ta EneKkTPOMAarHiTHOrO MomMiB, HASBHICTIO pene BIAKNIOYEHHST HaBaHTaKEHHS,
3AATHICTIO BUMIPIOBATY @Heprito B 3BOPOTHOMY HanpsMKy, HOMiIHAMBHOK Hanpyrow, KinbKicTio BUMIpHOBaHUX
BeAUNH,

BUKOHaHHS NiYMABHWKIB BILPI3HAKTLCS CXEMOIO MIAKIHOYEHHST:

» BUKOHaHHS NPAMOro MiaKMI0YeHHs 3 MakcyMarisHOK curiolo cTpyMy 120 A (cxema MigKmtodeHHs P3);
» BUKOHaHHSA MPSMOro NigKMoHeHHs 3 MAKCUMANbHOK CUTIO cTpymy 80 A (cxema nigkriroueHHs P6);
» BUKOHAHHS TPAHCHOPMETOPHOIO MiAKMIOUEHHS! 3 MEKCUMATBHOK CUMOK crpymy 10 A

NivnnbHYKA B 3aMEXHOCTI Bif BUKOHAHHS MOXYTb OCHALLYBATUCH iHTEPGENCOM AN ANCTaHLINHOT nepeaadi
AaHVIX: NepLunM AOAATKOBUM iHTepdercom (abo RS-485, abo 4G/LTE) Ta Apyrum 4OAaTKOBUM iHTepdericom RS-
485,

Pi3Hi BUKOHaHHS NIYANBHUKIB MOXYTb OCHALLYBATUCS peneiiHiM BUXOAOM abo pene BIAKIOYEHHS
HaBaHT&XeHHS, AaTYMKOM MarHiTHOro nonsi ta (abo) enexkTPOMArHiTHOro Nons,Ta BUBOAGMM ANS AVCKDETHUX
BXOAIB, @ TapUPHI BYKOHAHHS NiYMNbHIKE — TAKOXK AOAATKOBOIO 30BHILLHBOI GaTapeeto Pe3EepPBHOro XKUBMNEHHS.

NS KMBNEHHA  NiYMNBbHUKIB - BUKOPUCTOBYETLCA  IMMYMbCHE [XKEPEeno >KUBMEHHSA, WO nNepeTBopre
BUNPAMIEHRY BXiAHY HANPYry B HANpyry, HEOOXiAHY L1151 XKMBMEHHS BCIX BY3NiB i MOAYMIB NMiYNNbHUKIB.

KoHCTpyKUist NiYMNbHWKIB BIANOBIAAE TEXHIUHIN fokymeHTauii (cnpasa 114/ 0 141 TP B).

BumiptoBaHHA akTUBHOI Ta peakTVBHOI eneKkTPUYHOi eHeprii NPOBOAUTLCA LLUMNAXOM aHanoro-umMppoBoro
NEPETBOPEHHS ENEKTPUYHIX CUTHanIB, L0 HAAXOAATL Bifl MEPBUHHUX NEPETBOPIOBAYIB CUIM CTPYMY (LUyHTK abo
TpaHchopMaTopy CTPYMy, B 3aNeXHOCTI Bifl BUKOHAHHS NiYMAbHUKIB) | HANPYr1 (Pe3nCTUBHI NOAINBHUKA) Ha BXif
aHanoro-Ldgposoro nepersopioBada (ALIM) KoHTponepa, SKuMii NMEpeTBOPIOE CUrHaNM B umncbposun  Kog.
KoHTponep pospaxoBye cepesHboKBaapaTnyHe 3HauyeHHs Cusm CTPYMY, Hanpyry, NOTYXHOCTI, NOTOYHE 3HAYEHHS
koedpiLjieHTa MoTYXKHOCTI N KOXHII pasi, @ Takok 3HaueHHs akTUBHOT | peakTUBHOI eHeprii CymapHO i No KOXHOMY
Tapudy.
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KoHTponep kepye PKI, ENEKTPUUHUMM  Ta ONTUYHUMK  IHTEpdecamy, ENeKTPUYHUMU Ta ONTUMHUMMA
BUNPOBYBaNbHUMY IMMY NbCHUMM BUBOAAMW, PENE BiKMOYEHHA HABAHTXEHHS, 8 TAKOX 06pobnse iHhopmaLlito,
WO HaaxoauTb Bif MEXaHivHWX KHOMOK, Aaruuka BIJKPUTTS KOXyXa, AaTyvka BigKpUTTS KPULLKMA 3aTUCKadiB
NiYUINBHWKA, AATUMKIB MArHiTHOro Ta EneKTpoOMarHiTHoOro nonis.

Ons  36epiraHHsi paHux B NiUMnbHUKaxX BUKOPUCTOBYETLCA eHeproHesanexHa naM'are. Y nam'sTi
abepiratoTbCca HaKOMMYeHi 3HayeHHs enexkTpoeHeprii i napameTpu niynnsHUKa.

Nivmnervkm BuroToBnsioTECH B MNnacTUKoBOMY i30MALIHOMY KOpRyci kKnacy 3axucTy |l, Skuii ckragaeThes 3
LOKOAA Ta Npo30pOro koxyxa. B KOHCTPYKUT Liokons MiunmbHUKIB nepeadadeH OTBOPM Ta (hiKcaTop ANS MOHTaXY
NiYNMBbHYKA B MIiCLi BCTAHOBNEHHS.

Ho uokons kpinuTLCs ApykoBaHa nnaTa 3 AVCNNeeM, CBITNOLIOAHUMM IHAMKATOPaMM, AATUMKAMY, HLLIUMM
ENeKTPOHHVMM  KOMMOHEeHTamn Ta pos'emamu. Ha KOXyCi NiunnbHUKA HaHeceHa nacnoprtHa Ttabnuuka 3
iHbopMaLier Npo NivMbHUK.

Koxyx kpinuTbesi 40 LIOKOMS ABOMA rBUHTAMM.

Ha LoKkorib Tako BCTAHOBMIOETLCH GROK 3aTicKadis 3 NepBUHHUMK NepeTeoptoBaYamu Harnpyrv i crpymy.
HasBHiCTb  3axuCHUX Neperopofiok Mk asHUMK Knemamu Bnoky satuckavis sabesnedvye HeMOXNMBICTb
KOPOTKOro  3amuKkaHHs MK HUMW. [lpu nigkntodeHHi NiYMnbHAKIB Y BIANOBIAHI 3aTuckadi niuMnbHVKIB 3a
AOMOMOrOI TBUHTIB KPIMNATLCS NPOBOAW MEPEeXi Ta NPOoBOAW HABAHTEXKEHHs. Brok aaTvckauis 3aKpuBaETbLCSH
KPULLIKOHO.

Ha ppykoBaHii nnati Takox poamiwjeHi pos’emm BUNpoByBanbHUX BUBOAIB  NiMMNbHUKE, pPo3’emMu
iHTepdeiicis, pos’em TNy SMA Ans NiAKNIOYEHHS aHTEeHU, CRoT Ans SIM-kapTi, po3’em NSt CEPBICHOrO Axepena
PEe3ePBHOro XMBMNEHHA. HasBHICTL TUX UM IHLLMX PO3'EMIB BUBHAYAETLCS BUKOHAHHSAM MiYMIbHUKIB. Hocrtyn po Hux

MOXIMBWIA TiNTbKA NP 3HATIN KPULLL 3aTrCKaviB.
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1.2, CrpyktypHa cxema
CTpykTypHa cxema niuvnbHuKIB Tvny NIK 2308.. A... nokasana Ha PucyHky 1.
e Tokepeno 71 I Batapes |
I ) 1 ﬁ} r " 5
| _PE3ePBHOIO KumeHHs | Baow wunsens < | ____PE3ePBHOIO AcumeHHy |
v
_ ‘ Enexrponnuii
[lepeuHni nepernoprosaui jgueneii
HanpyrH (pesncTiani 7Y
NOJTBHIKH) o o
—ppt Mpatisep PKI
e
Tlepsuiui nepersoprosayi Bumiprosaibhuii o Tt sz5 FLASH
2 3 W250Q64
CTpymy = Bnok
A Enextpuunuii iMnyascHuii
: = BUNPOOYBAILHHIIT BUBIJ
| S (axkTuBHA eHEpris)
L o Pene pigxntouenns * -
E oo, l@BAHTAMCHHA ! = i Enextpuynnii iMnyascHnii i
=+ Bunpolysanbmuit Busin |
; (peaxtiBHa eHepria) '
Turepdeiic . ok R
onTHYHuii nopT e KOHTpONEpa Orrruunnii imnysscHnii
__________________________________ STM321L451 o BUNPOOY BaibHII BitBij
| Ierrepdetic LTE L:‘:::- (axTusHa eHepris)
i ]
T i Onraunuii ivoynscunii |
i i = BUNpoOyBaabHUI BUBIL |
¢ o B 2 Lo ; !
| Inreppeiic RS-485 T ! (peaxTHBHA eHepris) |
Tariik - o S ————
: g™ . 7 1
BITKPUTTS KOXKyXa i i i ot s e s i !
Hatuuk BigkpurTs [ CTTTommmmm Ty
KPULLKY 3aTHCKAYIB =t Penefiunii supin S
P Javawc .
| S TR Fiale !'-V S— Knorka «Bubip»
L arank T
f enempox\f;mimoro o181 .’::' < Kuorma «TTeperaaz

Mpumitka,

Pucynok 1. CtpykrypHa cxema niunneHukis Tuny NIK 2308..A...

NyHKTUpHOLO Nikieto noaHavieHi Byanu, ski MoxyTs GyTu APUCYTH B PIBHIAX BUKOHAHHAX RIMUABHUKA,

IHchopmaLito MPo 3MiHHI CKNaAoBi YacTUHK NIYMMLHUKIB, B 3aneXHOCTI Big ix KOHCTPYKTUBY, MicTuTh Tabnmus 1.

Tabnuusa 1. Indopmauin NnPo 3MiHHI cKNagOBI YACTUHM NIYUNLHUKIB

Mpumitka N2 | Cknaposi YacTuHK Mpsame nigkroveHHs TpaHchopmaTopHe MigKMoYeHHs
1 Mxepeno pesepsHOro XusreHHs BiacytHe MpucyrHe

2 lNepBuHHI nepeTsoproBavi cTpymy LLyHTn TpaHchopmaTopm cTpymy

3 BumiptoBansHuin 6nok 3xV9240 ADE7858

4 Pene BigKNiOYeHHs HaBaHTaXeHHs MpucyTHe BincytHe

5 BuBoau guckpeTtHux Bxogis BigcyTHi [MpucyTHi
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1.3.Tabnuus BukoHaHb

Tabrvuto BukoHaHb Ta cTpykTypy YMOBHOrO rMosHaueHHs NiYnnbHUKIB onvcye Tabnmus 2.

Tabnuusa 2. NMo3sHaueHH: BUKOHAHL niunnbHUKiB TMNY NIK 2308...A...

| X] . 1 X X X|.] X cIXE X

Houinanvna nanpyza

1 | 3x220/380 B
3x230/400 B

3 | 3x240/416B
Hlupoxwmit gianazon

4 Hanpyru'
3x57.7/100 B...
3x240/416 B

5 | 3x57.7/100 B!

Bumipioeanns axmuenol eHepail
1 | B npamoMy Hanpamky
5 B npsamony Ta 3BOpOTHOMY
HAMPsAMKAX
Hasenioms damyurie

0 Buxonauns 6e3 gartunkis
M | Hasenicrs gatamka Marsitaoro noas
C HassricTs maTauxa enextpoMarsitTHOro
OIS
MC Hassnicts gatamkis MarsiTHOTO Ta

CIIEKTPOMATHITHOTO 1O/
Hasenicms pene
Buxouanns Gea pene
Hassricts peneiinoro susoay
HassricTs pese BiAKMOMCHHS HABAHTAKCHHS?
HasBricT pene BIAKMOMCHHS HABAHTAMEHHS i
peneiisoro BuBoRy?
Hasngnicmy 0pyeozo dodamrososo tnmepgpeticy
0 Irrrepdeiic pixeyTHiH
2 BeranosiieHo intepdetic RS-485
Hassnicmo nepuwiozo dodamrosoeo inmepeeticy
0 | Inrepdpeiic sigcyrniit
Beranosnero inrepgeiic RS-485
6 | Beranosneno inrepeiic 4G/LTE
Hasenicmy ochosnozo inmepgeiicy
1 [ Beranosaeno inrepdieitc omruarmii mopr
T | JomaeTnest TimbKu ist NO3HAYEHHS TAPH(HUX JiHIbHHKIB
T1pobist, A0AA€THCA TiNbKHU A1 TIO3HAYCHHS TAPH(HIX NiYHIBHIKIB

W =T

(5

Cxema niOKmIoHents 00 enexmpuinol Mepexci

ITpstvoro migxmouenns 5(120)A

Tpsvoro migxmouenns 5(80) A

Tpancopmaroproro niaxmouenns 5(10) A

Bumipiosana enepein

Rl Homaernes TinbKu A1 NO3HANEHHS MYHIILHAKIE peaxTHBHOI eHeprii

EHepris

Knac moynoemi niviunsruxie

| NIK 2308 AlX] X
P3
P6
T
A | AxruBHa
NIK 2308 JlivunsHuKY 3 KaacoM ToarocTi |

NIK 2308 0.5 Jlimunsnmiu 3 kaacom tounocti 0,5 S(rimbku s TPAHC()OPMATOPHOTO T AKTHOUCHEHS)

TMpumirku:

! — TisbKn At MMHIBHIKIB TPAHC()OPMATOPHOTO MiTKIIOMEHHS
* — TiNbKM A7 JMHILHUKIB TPIMOTO BKTIOUCHHS
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1.4. 3oBHiwHIA BUrNaA niywnbHukie TMny NIK 2308...A...
Mpuknas 30BHILLHLOTO BUMNAZY NYUALHUKIE | poaTallyBaHHA enemeHTiB YrpassiiHHA [AeMOHCTPYe
PucyHok 2.

13/ 12/ 11/ 10

PucyHok 2. 3oBHiwHii BUrnapg, niuMnbHUKIB Tuny NIK 2308...A...
Ha pucyHky nosHaueHi HacTynHi enemeHTu:
- ONTUYHMIA IMNYNbCHWIA BUNPOBYBAaMNLHUIA BUBIL AKTUBHOI eHeprii.
. EnexTpoHHuii gucnnen nivmnbHuka.
. Koxyx niumnsHuka.
. Krorika «[Mepernsig».
. KHorka «BuGip».
. Mnom6yBanbHi renHT!.
. Mnomo6w.
. 3oBHiLLHS BaTapes pesepBHOro XUBEHHS,

© O N O A W N -

. bnok satuckauis.
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10. Cnot ans BeTaHoBNeHHs SIM-kapty,

11. KOHTaKTV enekrpuyHoro iMnynbcHoro BUMPoOyBankHOro BUBOAY akTUBHOT eHeprii.

12. KoHTakTy eneKkTpuiHoro iMnybcHoro BUNpoByBanbHOroO BUBOAY PEaKTUBHOT eHEpri.

13. Jatuuk BigkpuTTa KPULLIKKA Bnoky aatuckavis.
14. Micue nigkntoYeHHs aHTeHn.

15. Kpuwwika aatuckavis,

16. OnTUYHKIA noprT.

17. Kpuiuka onTtuyHoro ropry.

18. OnTUYHUIA IMNybCHUI BUNPOBYBaTbHMI BUBiJ] peaKkTUBHOI eHeprii.

1.5. EnekTpoHHuUi aucnneii

B AKOCTI €NeKTPOHHOTO [UCHNes B NiYUNbHUKAX BUKOPUCTOBYIOTLECA ceMun cermeHTHi PKI 3 gopatkosumn

CUMBOMamu, 30BHILLHIN BUJ, SIKUX AEMOHCTPYe PucyHok 3.

[ ™ [ INPUT | OUTPUT
— []273]11]213

OO8 L NV AQHEP AU

2\ lels s 7 Vs heao ot

Pucynox 3. 3opuimmniii Burnag PKI

Ha pucyHky nokasaHi HacTynHi cumeonm Ta rpynu CUMBOJIIB.
- P'pyna iHpvkauii OBIC-koay napameTpy, 1o BifoBpakacTses.
. IHaVIKaTOp peaKTUBHOT IHAYKTUBHOI eHeprii.

. IHavikaTop HOMepy Tapudy, kUi fiie Ha GaHMI MOMEHT.
. 'pyna BigoBpaxeHHsi 3HaYeHHs rnapameTpy, L0 BUMIPHOETLCS.
. IHAVKaTOPW HaNPSAMKY MPOTIKaHHS CTpymy no ¢asam L1, L2, L3.

~NOO O AW N -

~50%, Y~ 75% 1a Yd ~100% .
8. IHAviKaTOp OBMIHY AaHUMK Yepes iHTepdencn « +y,
9. IHamukaTop 0BMiHY AaHUMMK Yepes ONTUYHIIA ropr.
10. Mpyna ingvkaTopis KBagpaHTy kyTa eHeprii:

10.1. «y aKTUBHA MOTYXHICTE (A+),

10.2. «"49-» aKTUBHa MOTYXKHICTb (A-).

T 3
. IHAVKaTOP BUAY TapUdy, HarMpPUKNas | —Mo3HauYeHHs SBUYENHOrO Tapuy.

. IHankaTop crany 3s'saky GPRS abo 4G 3'eaHaHHs. KinbkicTb PUCOK rOBOPUTL MNP0 SKICTL 3B'S3KY: /. 25%, Yd
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10.3. « -ﬁ » BEKTOP MOBHOI NMOTY)XHOCTI B NEPLUOMY KBaapaHTi (A+R+).

&
10.4. « » BEKTOP NMOBHOI NOTYXHOCTI B ApYroMy KBaapaHTi (A-R+).
s

10.5. «‘Jn» BEKTOP MOBHOT NOTYMKHOCTI B TpeTbOMY KBaapaHTi (A-R-),
-

10.6. «¥a » BEKTOP NOBHOI MOTY)XHOCTI B YETBEPTOMY KBAAPAHTI (A+R-).

10.7. 4% pearusHa notyxHicTs (R+).

10.8. «¥o» peakTnBHa noTyXHicTb (R-).

IHAVKaTop peakTUBHOI eMHICHOT eHepril.

IHAVKaTOP CTaHy AUCKPETHUX BXOAIB.

IHAWKaTOp CTaHy pene BiAKMIOYEHHS HABAHTAXEHHS: -( O — pene po3iMKHyTe, K™ — pene 3aMKHyTe.
IHAVKATOpP CTaHY AUCKPETHUX BUXOZIB.

IHavkaTop cTaHy peneiHoro BUBOAY: j\ — peneviHui BUBIA 3aMKHEHWI, -\ — penevHuA BuUBIA
PO3IMKHEHWIA,
IHAVKaTOP POGOTU NiUUNLHIKA 38 IBOXENIEMEHTHOIO CXEMOID (TPdasHUA NIYUNBHIK).

IHAVKATOP BHYTPIWHLOI MOMUIIKK «A», Bnumae npu BUHUKHEHHI Nomunku, abo nin vac Ail asapiiiHoro
Tapudy.

InAMkaTop aBoto roAnHHKKA,

IHAvKaTop pospsiay BHYTpiLWHLOI Garapei PEe3epBHOro XuBreHHs. FAKWO iHaukaTop ceiTUTbCH Garapes
noTpebye 3amiHu.

IHOMKATOP PO3PsAY 30BHIWHLOI BaTapei PEe3ePBHOMO KUBMEHHS. Akwo iHaukaTop ceiTUTECA Gatapes
notpebye samiHn.

I'pyna iHaMKaTopiB NepeBULLEHHS AOMYCTMOrO HABAHTAXKEHHS.

IHavkaTop nepekocy has.

IHAVKaTOP HEeBIAMOBIAHOCTI CTPYMY HeliTpari.

IHAVKATOP HasBHOCTI MarHiTHOrO ONPOMIHIOBAHHS MIUUMBHUKE. MUraroumi IHAVKaTOpP CBIAYUTL MPO HaSBHICTL
MarHiTHOrO  OMPOMIHIOBAHHA B MOTOYHUI MOMEHT. [MiCns 3HWUKHEHHS MarHITHOro OMPOMIHIOBaHHS  Lieit
iHAMKaTOP CBITUTLCA NOCTIHO 40 MOFALLEHHS HOro vepes BIAMNOBIAHE BTPYUaHHS 3@ [OMOMOrOK NPOrpaMHoro
3abesneueHHs.

IHAMKaTOP HAABHOCTI EneKTPOMarHiTHOro OMPOMIHIOBEHHS NiYnnbHUKA. Muyraroumii iHgukaTop CeigunTh npo
HAABHICTL EreKTPOMArHITHOrO OMPOMIHIOBAHHA B MOTOMHUIA MOMEHT. TTiCns 3HUKHEHHS eneKTPOMAarHiTHOro
OMPOMIHIOBEHHA LI IHAUKATOP CBITUTLGS MOCTINHO A0 NOFELISHHS MOro yepes sifroeigHe eTpydarHs sa
ZOMOMOTO NPOrPaMHOro 3abeaneyeHHs.

IHAVKATOP BIAKPUTTS KPULLIKK 3aTUCKAYIB MiYMMbHUKA.

IHAVKaTOP BIAKPUTTS KOXKYXa NiYMNbHUKA.

I'pyna iHavKaLlii oavHML BUMIpY:
28.1, «A» cuna cTpymy B amnepax.
28.2. «v» Hanpyra B BOSbTax.

28.3. «Kw » @KTMBHA NOTYXHICTL B KinosaTax.
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28.4. «Kv Ar » PEaKTVBHa NOTYXHICTb B KiNnoBapax.

28.5, «Kv.l h» aKkTBHa eHepris B KinosaT-roguHax.

28.6. «HZ» vacroTa Mepexi.

28.7. «u : !¢» KOEWMILIEHT NOTYXHOCTI.
He noaxaueni Ha pucyHky cumesonmu PKI B garHnx nivmnsHUKax He 3aisHi,

1.6. FaGapuTHi | BcTaHOBMIOBaNLHI po3mipu

laGapuTHi Ta BCTAHOBNIOBANLHI PO3MIPY NUUNLHUKIB Tuny NIK 2308...A... nemoHcTpye PucyHok 4.

MicIs s nuoMOyBaHHs

.

i

263
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221

= |

L
1

Q |

146,7

83

Poamipu nis ponigox

Pucywok 4. FaGapuThi Ta BCTaHOBMIOBaNLHI PO3MipK

1.7. Cxema nigKnioueHHn NiYUNLHUKIB 00 Mepexi cnoxuBava

Cxemu niaKNoueHHS NiYnnbHUKIB [0 Mepexi croxueada AEMOHCTPYIOTE PUCYHOK 5, PUcyHOK 6,

PucyHok 7 ta PucyHok 8.
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PucyHox 5.

NiaknoueHHA NIYUNLHUKIB NPAMOro MIAKNIOYEHHS!
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PucyHok 7,

MiaknoveHHs niuyunbHUKIB TpaHchopmaTopHoro
NIAKITIOYEHHA 3 HOMIHANBLHOK HaNPYrolo
3x57.7/1100 B

MpumiTtka
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Pucynox 6.

NiakntoueHHs nivmnbHUKIB TPaHcthopmaTopHOro
NIAKNIOYeHHNA 3 HOMIHANBLHOI Hanpyrolo 3x220/380
B, 3x230/400 B, 3x240/416 Ba6o 3 wupokum
AianasoHom Hanpyru 3x57.7...240/100...416 B
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PucyHok 8.

MigknoveHHs NivunbHUKIB TpaHchOpMaTopHOro
NiAKNIOYeHHs 3 HOMIHANLHOK Hanpyrow 3x57.7/100
B a60 HOMIHaNbLHOK HANPYIFOK WKWPOKOro
AianasoHy 3x57.7...240/100...416 B go mepexi 3a
CXEMOI0 TPUKYTHUKa

HasBHICTL pene BiAKIIOUEHHSA HaBaHTaXeHHs «K» 3ane)uTs BiZ BUKOHaHHS NivnnbHrka (Aus. Tabnnuto 2).

1.8. Cxema nigxnioyeHHs inTepdeiicie

CxeMu nipkrnoveHHs iHTepdeiicis AeMOHCTRPYoTh PrcyHok 9, 10 i PucyHok 11.
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PucyHok 9.

Cxema niaknioueHHsn iHTepdencia Ta enexTpUIHUX iMnynbcHux BUNpoGyBanLHUX BUBOAIB

NiYUNBHUKIB NPAMOro NIAKIIOUYSHHS,
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PucyHok 10.

Cxema nigknioveHHs iHTepdencia Ta enekTPUIHKMX iIMNYNbCHUX BUNpo6yBanbHUX BUBOAIB
NiYNNBLHUKIB TPAHCHOPMATOPHOTO NIAKMIOYEHHS,
B 3anexHocTi BiA BUKOHAHHS NiUMNBLHWKA pos'emn M1, M2 ta knemun 12, 13, 16...17 MOXYTb He
BCTaHOBMOBATUCH ab0 HEe BUKOPUCTOBYBATUCS.

3amicTb poz’emy M1 B BUKOHAHHSIX MiYMNBHUKIE 3 iHTepcpeicom 4G/LTE BCTaHOBMIOETLCS PO3'EM TNy
SMA ans nigknoveHHs anTern LTE.

N | 87165 3 ] 2 | 1

6]5] 4
(6765432 1] (BIBIA[A |GND|GND| GND|GND

Pucynok 11.
Hymepauisi koHTakTis pos’emis RJ-45 nepworo Ta apyroro nogatkosux iHrepdencis niunnbHuKIB
MPAMOro NiAKNIOYeHHA
B tabrmui 3 HaBeaeHo Hymepawiio KOHTaKTIB pod’emy nigknodeHHs Ao iHTepdelicy RS-485 pns
NIMUNBHUKIB TPaHCOPMATOPHOTO MiAKMOYEHHS.

Tabnuus 3. Hymepauin koHTakTis po3’emie nigKnioYeHHn Ao iHTepdeincy RS-485 ans niunnbHukis

TPAHC(HOPMATOPHOIO NiOKITHOUCHHS.

M1 Hatimenysauus
28— RS-485 GND

29 - RS-485 A

30- RS-485 B
® @

28 29 30

M2 HaimeHyBaHHs
31— RS-485 GND

32 - RS-485 A

33—- R8-485 B
® @
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2. Naruuku (nepeumHI nepersopiosayl)

2.1. NiYmnsHUKY NPAMOro NigKMIOYEHHS

B konax Hanpyru nepsuHHuM nepeTBoptoBaYem € PesncTUBHWUIA NOAINBLHUK HAaNPYr 3 CRIBBIAHOLGHHSM onopis
nnevett 4x300 kKOM+360 Om

B konax cTpymy sik nepeuHHi nepeTBopIoBaYi BUKOPUCTOBYIOTLCS LUYHTY 3 napameTpamm;
¢ BermumHa onopy ~ 200 MkOm +5%:;

® MakCUMarbHUA CTpym - 120 A.

2.2, NMiunnsHukn TPAHCHOPMATOPHOrO NiAKMIOYEHHS

B konax Hanpyri nepeuHHUM NepeTBOptoOBaYEM € PE3UCTUBHWIA NOZINBHUK HANPYTY 3 CRIBBIAHOLUEHHSM ornopis
nnever 6x200kOm/1kOm.

B konax crpymy sik nepeuHHi nepetsoprosayi BUKOPUCTOBYIOTLCA TPAHCCHOPMATOPU CTPYMY 3 NapameTpamu:
e TUN - Tp-010
¢ HOMIHarbHUIA (MakcuManbHWin) cTpym - 5(60)A
e KoediLieHT TpaHcthopmalii - 1:2500
e knac ToyHocTti - 0.1 %
® HOMIHANBLHUN BUXIAHWUIA CTPYM - 2 MA

® OMip HaBaHTaxkeHHs - 10 Om

3. O6po6neHHn pe3ynbTaTiB BUMIPIOBaHL

3.1. TexHiuHi 3acobu
BuMiptoBaHHsA akTWBHOT Ta peakTUBHOI eneKTPUYHOI eHeprii 34iMCHIETLCA 38 AONOMOroH mikponpouecopa
T& pesynbTaTi BUMIPIOBaHHS BUBOASTLCS 38 ONOMOrOH eneKTPOHHOrO auennes.

3.2. MNporpavue 3abesneyeHHn (MpowunBKN, KOHTPONLHI CyMK Ta MeToau saxucty M0O)
HaHi npo riporpamHe 3a6esrneqeHHs MiCTUTE Tabnwugs 4,
Tabnuus 4. NMporpamue 3a6esneveHHs

Bepcis MoxnuBicTe Knac
Bepcia N3 KOH;p;nga NPOWNUBKY | BUMIPHOBAHHA | TOMHOCTI ARt
i Ha PKI eHeprii rno akTmey P
TpaHchopmaTopHe

AKTUB, B NpAMOMY !
EMB101_v.3.01.0098  |2BF72BE3  |B101_3.01 |issopotHomy [17a05§ [MAKTOUEHHs

IHTepcenc 4G/LTE,

HanpsiMkax RS-485

AxkTuB + Peaktus, TpaHchopmaTopHe

B MPAMOMY | MIOKNHOYeHHA
EMB103_v.3.01.0098 C73FD8FO B103_3.01 SBOF[’JOTHOMy 112068 lHTepdeiic 4G/LTE,

Hanpsamkax RS-485

AKTVIB, B NpsMomy Mpamve nigknoyeHkHs
EMB110_v.3.01.0097 57411E4D B110_3.01 |i aBOpoTHOMY 1 IHTepdeiic 4G/LTE,

Hanpsmkax [RS-485

':';‘T;:Mgsﬁ'q”s’ MpsiMe nigknodeHHs
EMB112_v.3.01.0097 FO9BDE79 B112_3.01 3BOPOTHOMY ::g?fé%emc 4G/LTE,
HanpsiMKax

—
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MpumiTku:

ATTOpUTM PO3PAaxyHKY KOHTPONbHOT cymmn CRC32.

3axucT nporpamHoro 3abeaneueHHn SAIACHIOETbCA 38 LOMOMOTOK nporpamHo-anaparHmx 3acobie BUPOGHUKA,

MEXaHIYHOro 3axucTy Koprycy niynnbHUKa Ta 3a 4ONOMOrOK0 NIOMOYBaHHS.

4. BigobpaxeHHsn pe3ynbTartis BUMiPIOBaHb

BinoBpaxeHHs pesynbTariB BUMIpOBaHb 3AIMCHIOETHCA 3a OMOMOrO €MEKTPOHHOMO AUCIIEH).

5. fossoneHi hyHKLii Ta MOXNIUBOCTI

DYHKLOHANBHI MOXKIMBOCTI NIUMMBHUKIB 3rifHO TEXHIYHOI fokymeHTauii (114/0 141 TP B).

6. TexniuHa nokymeHTaLis
TexHiuHa fokymeHTaLis BupoBHUKa 3rigHo 3 114/0 141 TP B .

7. TexHiuHi gaHi

7.1. TexHiuHi napameTpu
TexHi4Hi xapakTepucTukn NiYnnbHUKIB MicTUTL Tabnuus 5.

Tabnuus 5. OCHOBHI TeXHiUHI XapaKTePUCTUKYN NIYNTIBLHUKIB

MapameTp, xapakrepuctuika

3HauveHHs, onmc

Knac To4HOCTI npv BUMIpIOBaHHI aKTUBHOI eHeprii (3rigHo
ACTY EN 62053-21)

1

Knac TouHOCTi npu BUMipIoBaHHi peakTueHoi eHeprii (3rigHo

[ICTY EN 62053-23) e
Knac To4HOCTI npy BUMIpIOBaHHI akTUBHOT eHeprii (3rigHo 058
ACTY EN 62053-22) '
HomiHaneHa Hanpyra (B 3anexHocTi Big BukoHanHs1) Un, B 3x220/380,
3x230/400,
3x240/416,
3x57.7...240/100...416%
3x57.7/100*
Honyctume BigXvMneHHs Hanpyrv Mepexi Bifi HOMIHANMBLHOrO 3HaueHHs, % BiA Big MiHyc 20
Un Ao nmoc 15
1251
CrapToBa cuna cTpymy (YyTnUBICTb) NPY BUMIPIOBAHHI aKTUBHOT eHeprii Ist, 102
MA; 5
Craprosa cuna CTpymy (YyTiMBICTb) NpY BUMIPIOBaHHI PeakTUBHOT eHeprii Ist, 15.6"
MA; 15
basosa (yHopmoBaHa) cuna crtpymy Ib(In), A 5
MakcumansHa cuna ctpymy Imax, A 18200
(B 3aNeXHOCTI Bif BUKOHAHHS) 10
HowminaneHa Yyacrtora, 'y 50
Crana niunneHykis npy Bumipi akTueHoi eHepril, iMn/(kBT-roa) 8000
Crana niunnbHIKIB rpy BUMIpi peakTUBHOI eHeprii, iMn/(keap-roa) 8000

[MOTYXHICTb CrOXMBaHHS B KOSAX HaNPYrv no KoxHin dasi, B-A (BT)

He Binewe 10 (2)

TMOTYXHICTL CNOXMBAHHSA B KOSI@X CTPYMY MO KOXHIl dasi
(mpu | = 1b,In), B-A

He BinbLue 0,05

Kinbkicts pospsgis PKI ans sigo6paxeHHst 0CHOBHOT iHdopmMaLii

6+3

MicTkicTb BiAnikoBOro npucTpoto, kBT rog

999999,999

TapudoHuin 06nik cnoXxvBaHHA eHeprii

3rifHO BUKOHaHHA [0 4-X
Tapudis i 12 TapmdHmMx
Ce30HiB

36epiraHHsa Npodintio HaBaHTaXeHHs! 3 repiogoM iHTerpadyii 60 xBunuH, 4i6

He MeHLwwe 180

36epiraHHs gaHnx Mo CrnoxuTiv eHeprii no BCix Tapudgax Ha kiHeup a406u, 4i6

He MeHue 180

36epiraHHa faHnX Mo CroXuTiin eHeprii no Beix Tapudax Ha KiHels Micsus,

He MeHLe 48




Al «Binnnusacrangaptmerponoris» UA.TR.014.B.01825-24 Rev.1 CropiHka CropiHok

CEPTU®IKAT MEPEBIPKM TUMY 15 19
lNapameTp, xapakrepucTika | SHaqeHHs, onue
MicsiLliB
OcHosHa abcontoTHa noxubka s6ya0BaHOro rogmMHHMKa niynnbHUKa, c/poba +0,5
HianasoH Temnepatypu pobouuin, °C B MiHyc 40
go nmoc 70

; : o Bif MiHyc 40
HianasoH Temneparypu abepiramHs, °C 70 oG 70
BiaHocHa Bonorics nosiTps npu Temneparypi nnoc 30 °C, % He BinbLe 95
CTyniHb 3axucty IP54
Knac no aoBHiLUHIM MeXaHiuH1M yMoBam M2
Knac no 30BHiLUHIM enekTpomarHiTHUM yMoBaMm E2
Maca, kr He Binbwe 1,6
CepepHiit TepmiH cry6u 40 NEPLIOrO KariTansHoro PEMOHTY, POKIB He MeHLWwe 24
CepeaHe HanpalyioBaHHs Ha BIAMOBY (3 ypaxyBaHHSM TeXHIYHOrO He MeHLe 200 000

oBcnyroByBaHHs), rog

TIpumirku:
'— pna AiluMABHUKIB NpsMoro NiAKAOYEHHS Knacy TodHoceT 1
2 — ONA NiMUABHUKIB TPaHCHOPMATOPHOTO NiAKIOHEHHS Knacy TouHocTi 1
3~ ana niumnsHukie TPaHCHOPMaTOPHOTO NIAKAIOUEHHA KAACY TOUHOCTI 058
4= ana NiMMNbHUKIB TPaHCHOPMATOPHOTO NiGKAIOUEHHS Kaacy TouHocTi 1 Ta 058

8. InTepdpeiicu Ta 30BHiWHI NpUCTPOT

8.1. InTepdericu
NiunnbHUKN MaKOTL @NEKTPOHHUI ANCTNeN, IHTepdeNc «ONTUYHII nopTy», iHTepenc RS-485, iHTepeiic
LTE, enekrpuyHi iMnynbcHi BUnpoSysasbHi BUBOAM Ta ONTUYHI iMNYrbCHI BUNPOBYBanbHi BUBOAW, WO CIYIYIOTh

TakoX CBITNIOAIOAHUMM iHAMKATOPaMU BUMIPIOBAHHS eHeprii Ta BUBOAW AUCKPETHUX BXOZiB.

8.2. 3oBHiWHI NPUCTPOI, WO MOXYTL 6YTH Nia’caHaHI
NivnneHWKM npuegHyoTHCS:
® A0 IHhOpMALiiHIX KOMMMEeKCIB Yu cucTem 36opy AaHUX yepes erektTpuuHi ta/abo onTuuHI
iMnyribCHi - BUNpoByBarbHi - BUBOAK, Yepes enekTpuyHi Ta/abo onTuuHi iHTepdelicy, yepes
AUCKPeTHI BXOAU:
® /10 [Kepersia pe3spBHOro MUBISHHS!,

9. Bumoru fo Bupo6HULTBa, BBEEHHA B eKcnsyaTauiio Ta BAKOPUCTaHHA

9.1. Bumoru wogo Bupo6HuLTBa
Bumorv oo BupoBHULTBa HaBeAeHi BUPOBHUKOM B TEXHIUHIN AokymeHTaLii (114/0 141 TP B ).

9.2. BUMOrun wono BBeAEHHS B eKCryaraLiio
Bumory wozno BBeAeHHA B ekcnnyaTaliio HaseaeHi BUPOBHVKOM B HacTaHoBi 3 ekcrinyarauii (114/0 141
TP B).

9.3. Bumorn wopno ekcnnyarauii
Brmory opo ekcnnyatyBaHHs HaBefeHi BUPOBHUKOM B HACTAHOBI 3 ekcrinyaradii 3 BpaxyBaHHAM
BignosigHocTi nivvnbHukie ACTY EN 62059-32-1:2016 (114/0 141 TP B).
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10. Harnsan 3a npunanamm B excrninyarauif
NiunnsHykK nignsraoTs nepioanyHin nosipLyi B ekcrinyatauii Ta nosipLi nicris peMoHTy, sika MPOBOANTLCA
Y BIANOBIAHOCTI 40 METOAWK MOBIPKM, O MICTATLCS B HOpMaTVBHUX akTax abo HawioHankHYX cTaHgapTax.

11. JokymeHTauis ans ouiHoBaHHs
HokymeHTauis ans ouiHIOBaHHA HaBeaeHa BUPOBHMKOM B TeXHiuHI nokymeHTaji (114/0 141 TP B ).

12. IneHTudbikauis (anaparHoro Ta nporpamHoro 3abesneyeHHs)

MposoanTbes Ha crapii BUPOBHULTBE RiYUNbHUKIE enexkTpuyHol ereprii Tuny NIK 2308...A... arigHo
AOKyMeHTaLl HaBeaeHO! BUPOGHUKOM B TeXHIUHIN AokymeHTaLii arinHo cnpasu (114/0 141 TP B) ta B npouec
ekcrnyaralii 3a 4OroMOrol BHYTPILUHBOrO MPOrPEMHOrO 3aBeareyeHHs Ta CePBICHWX fporpaM po3pobrieHnx y
BiANOBIAHOCTI [O npaTokony O6MiHY arigHO cnpaen (114/0 141 TP B) Ha OCHOBI NOSHAYEHL MiMWNLHUKIB B
NacnopTHin Tabnuyyi.

13. 3acobu saxucty

KOXyx | KpuvLKa 3aTucKaviB MivunbHUKIB KpinnaTeea A0 Lokons nnoMByBansHUMK rBuHTaMK. a3 no
nepuMeTpy Lokons sabeanedye rnepekpuTTa Npu s'efHaHHi He MeHwwe 4 MM, WO BUKMHOMAE HECaHKLiOHOBaHe
NPOHVKHEHHS 40 BUMIPHOBANbLHOI YacTUHW NiVMMNbHUKIB 6es MOLUKOAXEHHS  kopnycy. [opatkoBo [0
NnomMByBankHUX rBUHTIB A8 KPINNEHHS KoXyxa 40 LioKonto Moxe ByTi BUKOPUCTaHE NasepHe 3aBapioBaHHs,

KoHeTpykuis  koprycy aabesrieuye HOMOKSMBICTE 3HATTS KOXYXY NiunnbHUKa ©e3 BHATTH KpWLLKW
3aTuckavie.

Ha yokoni Ta Koxyxy HaHocATLCA HOMepW, AKi BIAMOBIA&ITE 3@BOACKKOMY HOMEPY MiYnmMbHKA, Lewt xe
HOMEep BKasaHW Ha NacnopTHIN TaBrnuLy, Lo YHEeMOXNMBITIOE iX niapoBky. 3a BUMOroto 3aMOBHMKaA Ha OA4HOMY 3
CTSDKHUX TBUHTIB  NiYWIbHUKA MOXIMBE BCTAHOBNEHHS OHOPA30BOI HOMEpHOi nnoMBu, Ta HaHeCeHHs
(By6nioBaHHsA) HOMepy 3asHaveHoi nrnombu Ha KOPMycCi NiYMNbHAKA TaKUM YMHOM, LUO BiH OXOMHOE | KOXyYX i
LOKOIMb KOPIyCcy MiunnbHuUKa.

Po3kpuTTsi kOXyxa niumnbHUKa abo KPULLKW 3aTUCKadiB (IKCYETLCA [aTYMKOM PO3KPUTTS KOXyXa aBo
AATHYMKOM POKPUTTS KpuLkM Broky 3atuckadis BianosigHo. daktu BIAKPUTTS KOXyXa Ta KPULUKW 3aTuckadis
IKCYIOTLCA Yy BIANOBIAHOMY XypHaNI MOgii. Mpy BigcyTHOCTI Hanpyr B Mepexi dikcalyis crpavboByBaHH:
A8TUMKA PO3KPUTTS KPULLKW 3aTWUCKaYIB | AaTumka PO3KPUTTA KOXKYXa 3AINCHIOETLCS 3aBASKA BOynoBaHil Gatapei
Pe3epPBHOro XUBMGHHS.

MporpamHuii 3axucT TexHiuHOI iHhopmaLyi.

14. MapkyBaHHs Ta Hanucu

Ha nacnoptHux Tabnuukax niuvnbHUKIB 06G0B'S3KOBO MOBMHHI ByTn HaHeceHi oceTHUM apykom abo
iHLIM criocoBoMm, kUi He MoripLLye SKOCTi:

- 38peECTpoBaHa TOProBenkHa Mapka;

- YMOBH® MO3Ha4YeHHS BUKOHaHHS TUrY;

- YMOBH® rio3HayeHHs knacy(is) TouHocTi Ta signosiaHi iomy(iM) craHaapTy;

- Nepeparoure(i) uicno(a) (crana(i) BUNPOGYBarbHOro(1x) enekTpudHoro(Ux) Busoay(is));

- CXeMa MigKMoveHHs. [Jo3BONAeTLCA HAHECEHHS Takow/abo Ha BHYTPILUHIA CTOPOHI KPULLKM 3aTUCKAMIB;

~ 6azosuin abo yHOpMOBaHWI CTPYM (B 3aNeKHOCT Bifi BUKOHEHHS) | MakCUMansHui CTpyMm:

- HOMiHanbHa Hanpyra Mepexi:
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= HOMIH&NbHA YacToTa;
= YCTaHOBMEHMI POBOUMIA AianasoH TemnepaTypu;

- 3HaK OL{iHKW BIAMOBIAHOCTI Ta fOAATKOBE METPONOrivHe MapKyBaHHS;

- YMOBHE NO3HAYEHHS KiNbKOCTI BUMIPHOBATNbHAX €IEMEHTIB;

- YMOBHe noaHaueHHs knacy saxucrty II;
- YMOBHE Mo3Ha4eHHs! iHTepheicis (3a HasBHOCTI);

- YMOBH® rMO3HaYeHHs ANS NiYnnbHUKB, AKi Nig'eaHYIOTHCA Yepes BUMIPIOBankHI TpaHchopmaropu(s

3aneXHOCTI Bif) BUKOHEHHS)

= 3aBO/ICbKWIA HOMEP 38 CUCTEMOIO HymepaLli MignpueMcTBa-BUpoBHUKa;

= PiK BUrOTOBMEHHST;
= WITPUX KOA,
- NO3Ha4eHHsA kHonku «[Mepernan» Ta kHonku «Brbip»;

- Hanue «BupoBneHo B YkpaiHix.

MacroptHa Tabnndka NiYMNbHUKE MOXE BUKOHYBATUCH METOLOM TAMMOAPYKY Ha KOXYCI MiumnbHMKA.

PucyHok 12 Ta PucyHok 13 AeMOHCTpye npuiknag MapKyBaHHA NacnopTHOI Tabnuukn NiMMNbHUKIB B 38NEXHOCTI

BiZl CXeMW MigKMHOUYEHHS,
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PucyHox 12. Mpuknan mapkyBaHHs NacnopTHOI TabrMyuky NiYUNbHUKA NPAMOTO NiAKMIOYEHHS

Ha pucyHky nosHadeHi HacTynHi enemeHTu:

1. 3Hak DLMS.

2. YMOBHE NO3HAYEHHS1 BUKOHAHHS MiYMMbHAKA.
3. MNoaHaueHHs kHorku «IMepernsgy.

. MNoaHaueHHs kHorkn «Bubip».

- Micuie ana HaHeceHHs yMOBHOro noaHaYeHHs HasiBHOGT Ta BUAY APYroro AoAaTKoBOro iHTepdency.

4
5
6. Micue ans HaHeceHHs 3Haky OLiHKW BiANOBIAHOCTI Ta A0AaTKOBOrO MEeTPOSOrYHOro MapKyBaHHS,
7

i Micue ANS HaHeCeHHs YMOBHOrO ro3HaveHHs HasgBHOCTI pene BiLlKJ']POHeHHH HaBaHTa)KeHHS.
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8. YMOBHE NOSHAUGHHS KNACIB TOUHOCTI MiUMMbHUKA NPY BUMIPIOBAHHS AKTUBHOI | PeaKTWBHOI eHeprii Ta

BiANOBIgHI IM cTaHAapTW.

9. Micusa ns HaHeCceHHs o[AaTKOBOT iHpopMAaLLii Ha 3aMOBNEHHS BIACHWKIB NiUMNbHUKIB.

10.
11.
12.
13.
14.
16.
16.
17.
18.

18.
20.
21
22.

23

YMOBHe NnosHa4eHHs Knacy saxvcry 1.

YcraHosneHnin pobounii aianasoH Temneparypu.

YMOBHE rno3HaueHHs! KiflbKOCTi BUMIPHOBATbHUX eNeMeHTIB.

Pik BUroToBEHHS nivnnbHMKa,

Hanuc «BupobneHo B Ykpaii».

3aBoAacbKuii HOMEp 3a CUCTEMOLO HyMepaLlii NiANPUEMCTBa-BUPOBHIKA.

Micue ans WwTprx Koay NivnnbHUKA.

MicLie Ansi HAaHECEHHSA YMOBHOTO MO3HAYeHHs HASBHOCTI Ta BUAY MEpPLUOrO fOAATKOBOO iHTepdpelicy.
lNosHa4eHHst OoNTUHHOrO BUNPOBYBANLHOrO iMMYLCHOMO BMBOAY MpY BUMIPIOBAHHI peakTUBHOI eHeprii
(3HaYeHHs crarnol enekTPUYHOro BUMPOGYBanLHOrO IMMYILCHOIO BUBOAY NivnnbHUKA NPY BUMIpIOBaHHI
peakTUBHO! eHepril).

Micue Anst HaHeCeHHA YMOBHOFO MO3HaYeHHS HasBHOCTI ONTUYHOMD ropTy.

OcHoBHi  TexHiYHI  xapakTepucTUKM  (HOMiHarbHa Harpyra, YHOPMOBEHA | MakcuMansHa cuna
CTPYMY,HOMiHaneHa YyacToTa).

Mo3HavueHHs Trny nivMnebHUKA.

lMo3aHaueHHs oNTUYHOrO BUNPOBYBANBHOIO IMMYMLCHOTO BABOAY BAMIPIOBAHHI BKTUBHOT eHeprii (3HavyeHHs
CTanoi enekTpUYHOro BUNPoByBansHOro iMMyNLCHOrO BUBOAY NiMMUIbHUKA Mpy BUMIPHOBAHHI aKTUBHO|
eHepril),

3apeecTpoBaHa ToproeeribHa Mapka.
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PucyHok 13. Mpuknan MapkyBaHHs NacnopTHOT Tabnuukm niYnunbHUKa TpaHcOPMaTOPHOro NigKMIOUeHHs
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Ha pucyHky nosHaqeHi HacTynHi enemeHTy:

1.
2

3.
4.
5,
6.

7.

8.

9.

10
11
12
13
14
15
16
17

18
19

20.
21.

22.

23.

3apeecTpoBaHa TOProBensHa Mapka.

MosHa4eHHs OMTUYHOro BUNPOGYBANLHOMO IMMYNLCHOrO BUBOLY BUMIPIOBAHHI AKTUBHOI eHeprii (3HaueHHs

cTanoi enekTpyHoro BUNPoGyBarnbHOrO iMMYIECHOTO BUBOAY MiYUNbHMKA MPK BUMIPIOBaHHI aKTUBHOT eHeprii).

3Hak DLMS.

YMOBHE Mo3HaueHHs! BUKOHaHHA Mi4nnbHUKa,

MosHaveHHs kHorkK «Mepernsigy.

MoaHaueHHs kHorku «BuGip.

MicLie Ans HaHeCeHHsS YMOBHOIO NO3HAYEHHS HASBHOCTI Ta BUAY NEpLLOrO [OAATKOBOO iHTepency.

Micue fns HaHeCeHHs 3HaKy OLjiHKV BiAMOBIAHOCTI Ta A04ATKOBOrO METPOINOriYHOrO MapKyBaHHS.

Micue Ans HaHeCeHHs YMOBHOrO NO3HAYEHHA HAasBHOCTI Ta BUOY LPYroro JOLAaTKOBOrO iHTepdency.

- YMOBHE MO3HaYeHHS KNaciB TOYHOCTI MiYUNbHUKA MPU BUMIPIOBAHHS aKTWUBHOI | PeaKTUBHOI eHeprii Ta
BIAMNOBIAHI IM cTaHaapTK.

. Micua ans HaHeceHHs foaaTkoBol iHbopMaLl Ha 3aMOBIEHHS BACHUKIB NiYUMLHUKIS,

. YcraHosneHuin po6ounii AianasoH Temneparypu.

. YMOBHe rosHaveHHs knacy saxucry |l.

. YMOBHE MO3HAYeHHSA ANS NIMUILHUKIB, SKi Mif € AHYI0THEA Yepes BUMIPIOBabHI TpaHchHOpMAaTOPU.

. YMOBHE Mo3Ha4YEHHA KiNbKOCTI BUMIPIOBAINBHUX ENEMEHTIB.

. Pik BUrotoBneHHs nivunnbHmKa.

. Hanune «BupobnieHo B YkpaiHi».

. 3aBOACLKMIA HOMEP 3@ CUCTEMOID HyMepaLlii NianpPUeMcTBa-BUPOGHUKE.

. Micue ans wrprx kogy niunneHWKa.

MicLie ANt HAHECEHHS YMOBHOTO MO3HAYEHHS HASIBHOCTI ONTUYHOrO NOPTY.

Mo3HaueHHs ONMTUYHOrO BUNPOBYBAMLHOrO IMAYMLCHOTO BUBOAY npy BUMIPIOBaHHI peakTUBHOI eHeprii

(3Ha4eHHs1 CTanoi enekTpUYHOro BUNPOBYBANBLHOrO IMMYNbCHOrO BMBOAY MNiUYWANbHUKE NpY  BUMIPIOBAHHI

peakTBHOI eHepril).

OCHOBHI  TexXHiuHI  XapakTepucTvku (HOMiHanLHa Hanpyra, yHOpMOBaHa | MakcumanbHa cuna CTpymy,

HOMiHarnbLHa JacToTa).

MoaHayerHs TUny nivnnbHUKa,

15. Kpecnennn
MocunanHs Ha kpecreHHs BUPoGHWKa 3HaxoasTLCA B cipasi 114/0 141 TP B
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