PykoBoactBo llonb3oBaress

Cucrema i1t MOHUTOPUHTA COJNTHEYHBIX nanenen PHA-M



1. Onucanue

PHA-M cucrema mnpenHa3HaueHa [JIi MOHUTOPUHIA CETUM IIOCTOSIHHOIO  TOKa
(GOTO3IEKTPOHHBIX ~ MOAYJNeH,  HeoOXxoaumas  JAJs  aBTOMATHU3aLUU  COJHEYHBIX
anektpoctanuuii. PHA-M coctoutr w3 Monmyns ympaBleHHS W MOIYyJds cOopa IaHHBIX.
Cucteme He TpeOyeTcs BHEIIHUN HCTOYHMK INUTAHUSA, TaK KaK OH BCTPOEH B MOAYJIb
ynpasieHus. be3 BHemHero Oj0ka NUTAaHUS CHCTEMa CTAHOBUTCS 0Ooyiee KOMIIAKTHOW W
ynoOHOM B ycraHoBke. CucreMa OTIMYAaeTCs JOCTOMHCTBAMHU: BBICOKAs TeMIepaTypa
paboThl, HHM3KOE SHEPronoTpedieHne, BBICOKHA YpOBEHb 3amMThl OT mHomex. Cucrema
PHA-M colupaer naHHbIE O IOCTOSHHOM TOKE, HAaIpPSXKEHUH, TEMIIEPAType U COCTOSIHUU
BEIKITIOYaTenss MonHezammTel. PHA-M  momgnepxuBaer wunTepdeiic RS485 mportokon
MODBUS.

2. DyHKIUHU

8/12/16/20/24/28/32/36 xomuuecTBO KaHAIOB M3MEPEHHS TOKA,

N3mepenne HanpsoKeHus;

W3mepenue Temreparypsl B mkady;

MOHHUTOPHHT COCTOSIHUSI MOJTHE3AIIIUTH;

KOHTpOIIb COCTOSTHHS BBIXOIHOTO BBIKJIFOUATEIS;

ITpu OTKIIFOYEHUH/BKIIFOYEHUH [TUTAHKUS BCE HACTPOMKHU IMPHOOPa COXPAHIIOTCS;

PHA ocnamena nudpossiM uaTEpdeiicom RS485, HECKOIBKO yCTPOCTB MOTYT OBITH
00BbETMHEHBI B CETh [T cOOpa JaHHBIX. AJJPec KaKJ0ro yCTpoicTBa MOYKHO U3MEHUTD B
KoH(urypauuu, agpec 0 saBiseTcs 3aBOACKUM aIpecoM MO0 YMOJYaHHUIO, a aapec 255 -
HIMPOKOBEIIATeNIbHBIM aipecoM. OcTanibHble 254 aipeca, 3a UCKIIIOYEHUEM 3TUX JBYX, MOTYT
OBITH CKOH(UTYPUPOBAHBI TIOJIb30BATEIIEM.

CkopocTb nepesiauu JaHHBIX MOKHO HACTPOUTh. Y CTPOWCTBO MOKET B3aMMOIEHCTBOBATh
yepes TpH ckopocTu nepenauu gaHubix: 2400, 4800 u 9600 6ut/c, u MoxkeT ObITh HACTPOECHO
C TOMOIIIbIO KOMaH/1 KOHPUTypalHH.

JI1st OCyIIECTBIIEHUS. MOHUTOPUHIA 3HAYEHUS ITIOCTOSIHHOI'O TOKA KaHasa, MOYKHO
HCII0JIB30BATh KOMAaHAY JJI1 CHUTBIBAHUA BI)I6OpOIIHOFO 3HAaUYCHU KaHaJla IIOCTOAHHOI'O TOKa
C YCTpPOWCTBA,

Cuctema no3BoJsieT KOHPUIypHpOBaTh BEpXHEE MPeIeIbHOE aBapuitHOE 3HaUe€HHE TOKa U
HaNpsDKEeHUs, HIDKHEE IPeesIbHOe aBapuiiHOe 3HaUEHUE, a TAaKXKe OCYILECTBISATh
MOHHUTOPHUHT ¥ CUTHAIM3ALMIO0 BEBIOOPOYHOTO 3HAUEHUS KaXKI0r0 KaHalla B peXKUMeE
pEaTbHOrO BPEMEHH.



. OCO0EHHOCTH CUCTEMBbI

e KoHcrpykuus mpubopa coBMmemaeT OJOK MUTAHUS U MOHHTOPHHT MOCTOSHHOTO
TOKa,

e [loNMHOCTBIO ONTUMHU3UPOBAHHAS KOHCTPYKIHUS OOOpYIOBaHHUS, ONTHYECKU
M30JIMPOBAHHAS OT JIFOOBIX BHEITHHUX JJIEKTPUICCKUX COCTUHEHUH,

e Konctpyknusa cucrembl PHA-M uMeer He3aBUCHMMYIO OT IIpoleccopa CXemy
MOAKIIOUEHUST W (QYHKIUIO CaMOJUArHOCTHKH, TEeM caMbIM oOecreunBas
Oe3aBapuiiHyto padoty mpudopa.

e TexHomnorus mudpoBoi GUIBTPALMKN HUCIIONB3YEeTCS I dPPEeKTUBHON OOPHOBI C
BHEUTHUMH IOMEXaMHU, a COBMEIICHHAsi KOHCTPYKIIMS YA00HA JIJIsl YCTaHOBKU;

e BbICOKOKAaYECTBEHHbIE KOMIIOHEHTHI MPOMBIILIEHHOTO KJIacca, BHICOKOYPOBHEBAs
AIEKTPUYECKAss KOHCTPYKIUS U CTPYKTYpa MHTETPATIbHOW MHUKPOCXEMBI BBICOKOU
TUIOTHOCTH MO3BOJISIIOT YCTPONCTBY 0071a1aTh MPEBOCXOIHBIMH XapaKTePUCTUKAMU
AICKTPUUYECKON HM3OJIAIMH U 3JICKTPOMATHUTHOTO SKPAHWPOBAHUS, 3HAYUTEIHHO
yaydiias XapaKTepUCTUKU 3aIIUTHI OT TOMEX U HaJIeKHOCTh YCTPONCTBA, a TaKKe
WHTEJUICKTYaJIbHBIM YCTPOMCTBOM COOpa JaHHBIX;

e Peneiinas 3ammra TOrO K€ YpPOBHS IJIEKTPOMArHUTHOM COBMECTHMOCTH, UYTO U
MHTEJUIEKTYyallbHOE YCTPOHCTBO cOOpa NaHHBIX;

e Pabouee BxomHOE HampspKeHUE ycTpoiictBa coctarisier 5-1500B DC. PHA moxer
HIUPOKO UCTIOIB30BATHCS B PA3IMUHBIX CpEaxX dJIEKTPOTUTAHUS;

o [llupoxuit TemnepaTypHbIii pesxuM: pabouas Temneparypa -35...+75 °C;

e Marepuanom Kopiyca npudopa sBJII€TCS OTHECTONKMI, O€30MacHbIM M HAJACKHBIN
MaTepua,

e Enunble ycTaHOBOYHBIE pa3MeEpPhI U YA0OCTBO COOPKH;

¢ BrmonHsercs koppekuusa kodhduirenTa U 3HaYCHUS CMEIIECHHS KaX/I0Tro KaHama,
U OCYHIECTBISIETCS 3arpy3ka M BBITpy3Ka 3HAYEHUW. 3HAUEHHUS COXPAHSIOTCS B
YCTPOWCTBE;

e  Moynb KOHTPOJIS NIEpEIaeT JaHHBIE O TOKE, HAPSHKEHUH U TEMIIepaType.



4. TexHu4yeckue napamMmeTrpbl

Texnnveckue nmapamMeTpbl

Bxopsmee manpsbxenne, DC

100-1500 B

e GoTOAIEKTPHUESCKUX MOJTyJICH

8/12/16/20/24/28/32/36, 0~25A, Tounocts 0.5%

WuTepdeiic cBs3u

RS485 Modbus, 2500B onTuueckast U30JIss

Tlogxmrouenue

Burtas nmapa, 2500B onTuueckast u3oJsius

[udposoii gucmeit

8 6uT, ¢ ToyHocThio A0 0,1, morpentHocTh < 5%

Pabouue xapakTepucTuku

[ToTpebisiemast MOIITHOCTh <3W

Pabouas Temneparypa -35°C - +75°C

TeMneparypa xpaHeHuUst -40°C~+85°C

OrtHOCUTENbHAS BIAXKHOCTh 5°C - 95 °C, 6e3 xoHACHCAIIUH
Pa3zmepsnl

JnunHa * mupuna * BeIcOTa

Monyib ynpasiaeHus 72mm * 87mMm * 58Mm

Monyib coopa naHHbBIX 72MM * 42MM * 35Mm

Crioco6 ycTaHOBKH

Monyne ynpasnenusi: Ha DIN-peliky

Monyns cOopa JaHHBIX: Ha 3a/IHIOI0 TAaHEh

[Ipumeuanue: KOHCTPYKLHMSI TIOCTYIJICHHS TOKAa COOTBETCTBYET HAIIMOHAIBHOMY
crangapty ypoBHs 3 (L-N 2KV). OnmHako mpu HCHOJIB30BAaHUHU IOJIH30BATEIEM MEPHI
MOJIHHE3AIUThl JOJKHBI pa3pabaThiBaThbCsi Ha CTOPOHE BBOJA MOIIHOCTH. B mpoTuBHOM
clydyae BHYTPEHHUU MOJYJIb TMUTAHUS YCTPOMCTBA MOXKET OBITh TMOBPEXKICH NPH yaape
MOJIHUH



5. [IporpamMmMHoOe o0ecnieueHue JJ1s1 KOHPUTYypaUUH

[Tporpammuoe obecnieueHre BKIIOYAET B ce0s1 creayromue GyHKINu:

N3meneHune nmapameTpoB CBSI3H C YCTPOHMCTBOM U T.J.

Amnanu3 3anuceil MOHUTOPHHIA JaHHBIX B PEXXMME PEAIbHOTO BPEMEHH;

Koppekuus quckpeTu3alyy CUrHala KaHaa,

MOHUTOPHHT JaHHBIX B PEKHME PEAIbHOTO BPEMEHH U IUCTAHIIMOHHOW CUTHAIU3ALINY,;
CunThIBaHME WM H3MEHEHUE NHPOPMAIMY O HIXKHEM IIpe/ere;

YcTaHOBKa BEPXHETO U HUKHETO MPEEIOB aBapUIHOW CUTHAIU3ALAH.



6. Pa3mepnl
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YcranoBka:




/. MuTepdeiicnas pyHKuus

Howmep Haszpanue xiiemm Onucanue
1 5V 5B 10510KUTEIBHBIN BBIXO
2 G 5B oTpuiarenbHpIi BBIXO]]
3 G [Tpuem curHasia mepexIIOUeHHMs -
4 D1 [TepexmoueHue 3HaueHHE |
5 D2 [epekmtouenue 3HaueHUE 2
6 A RS485 koMMyHUKAITMOHHBIA TEpMUHAT A
7 B RS485 koMMyHUKAITMOHHBIN TepMUHAT B
8 G RS485 xommyHHMKanoHHbIH TepMuHan G
9 B RS485 koMMyHUKaITMOHHBIN TepMUHAI B
10 A RS485 xoMMyHHMKaIMOHHBIN TepMuHAIT A
VcTtounuk nutanus + V+ DC nuranue +
HcTtouyHuk nutanus - V- DC nuranue -




8. MHcTpyKuusi M0 NOAKJIIOYEHUI0

8.1 [MToakiroueHue TUHUN
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d=0: cneBa Hanpago 1-16
d=1: 16-1 cneBa Hamnpago.

8.2 Onucanue unTepdeiica nuTaHus

— 100-1500B DC —

8.3 CxeMa moIKIFOUYEHUS

+ - GD1ID2 A B G B A
5V switchvalue 485 485



9. UHCTPYKUMS MO0 IKCILTyaTaAllUH

Wutepdeiic  B3aUMOACHCTBUS  YEJIOBEK-KOMIIBIOTEP BKIIOYAaeT B ceOs. IUCIUICH,
(GYHKLIMOHATIbHBIE KHOIIKH, Pa3beM Ul MOJKIFOUEHHUS U CBETOBAsK MHIMKALMS.

collection display

RUN TX RX

Alv]m

1) Mucruieit u KHOIIKH:

Ha nucrutee oToOpakaroTcs: 3HAYCHHUE TOKA B KaHAlle, 3HAYCHHE HAMPSDKCHUS, 3HAYCHUC
MOIIHOCTH, COCTOSIHUE KaHajia, CKOPOCTh Mepeaadd, ajapec, BhIPA0OTKa 3JIEKTPOIHEPTHH,
TEeMIIepaTypa u T. 1.

KHormku: BBepX, BHU3 U BHU3, PYHKIIMOHATbHAS KHOTIKA.

2) Onucanue HHIUKATOpA!

RUN: MHaukaTop MUTAET - HHTETPUPOBAaHHAsI CHCTEMa paboTaeT HOPMAJIBHO.

RX: MHIUKATOp TOPHT - YCTPOMCTBO MOHMTOPHHTA MOJIYYaET JaHHBIE.

TX: I/IH,Z[I/IKaTOp TopuT - YCTpOﬁCTBO MOHUTOPHHIA OTHPABJIACT JaHHBIC.

3) NHCcTpyKIuK 10 9KCILTyaTaluy KHOIMOK:




[TocnenoBaTenbHOCTh NEPEKIIOUYECHUS (PYHKIIMOHATIBHBIX KHOIIOK:

Bxurounre qucruiei
Brenure mapoas PASS 00
[Tonreepaute napons PASS 01
Bri6epute anpec Addr * 032
Coxpanute agpec Addr
Br160p ckopoctu nepenaun ganabix b3 * 9600
CoxpaHUTh CKOPOCTH Mepelayn JaHHBIX b3
Br16op kanana Td *24
Coxpanuts kanan Td
Br16op nampasienus d * 0000
10 Coxpanuts Hanpasnenue d *
11. OToOpakeHHe TEKYIIMX IaHHBIX KaHayla (OmMOKa maposis, 0TOOpa)keHHe MOAPOOHBIX
JAHHBIX, IPABHJILHOE OTOOPaXEHHE TApOJIs KAKIOT0 KaHaIIa).
ABTomaTHnueckoe oroOpaxenue: Tekyiiee 3Hadenue 01 * - 00.00.
3nauenue momrHocty P * 00 0000
3nauenue coctosguus S ** 0 0000

©ENOU A WNEO

[Tpumedanue: BUTBI NaHHBIX TEKYIIETO 3HAUCHHUS COCTOSIHUS COOTBETCTBYIOT: BEPXHEMY
npeneny, HIDKHEMY Tpeleily, HYJICBOMY 3HAYCHHWIO, OOpaTHOMY, aBapUHHOMY CHUTHAITY
nucoOamanca

12. HaxwmuTe BBepx u BHH3: Tekyulee 3Hauenue 01 * - 00.00
3nauenne momraoctd P * 00 0000
3uauenue cocroguust S ** 0 0000

13. OroOpakeHHe JaHHBIX KaHaJla HAIIPSDKEHUS
ABTOMaTHYECKOE OTOOpaXKEHHE:
3navenue HanpspkeHus 01*0 000.0
3nauenue craryca S**0 000000

[Tpumeuanue: OUTHl AAHHBIX 3HAYEHHs] COCTOSHUS HANpSKEHUS COOTBETCTBYIOT: BEPXHUI
Ipeell, HUKHUH Ipees, HUKHUM Ipeaen

14. Ha)XXMHTE BBEpX M BHU3: 3HaueHue Hanpspkenus 01 * 0 000,0
3nauenue cocrostausa S ** 0 0000

15. uHauKanus cyMmmapHoi momxHoctu UT*0 000000
16. OToOpakeHue TaHHBIX KaHaa snekTposnepruu E * 00 0000
[TpuMedanue: eqUHAIIA JaHHBIX KaHaJIa MOITHOCTH - KBT4

17. KonnuectBo nepexmouenus 1 Jucmneit S1 ** 0000
18. KommuectBo nepekimodenus 2 Hucruieir S2** 0000
19. Muaukarus temmepatypsl T*** +- 00.1

20. Brriitu n3 gucres.



10. ITpoTOKOJI CBSI3H

ITporokon cBsizm Modbus u pexxum cBsizu RTU,

HMECT BBICOKYIO IINIOTHOCTH AaHHBIX H

0O0JIBIITYI0 MPONMYCKHYIO CIIOCOOHOCTH, U COOOIICHHE TepelaeTcsi B CTPOroM IOTOKE JaHHBIX.
Cxopocts niepeaauu 2400, 4800, 9600 6uT/c.

1) HacTpoiiku cBs3u

Bun Conepxanue
Pexum cBsizu Modbus RTU
CKopocCTh nIepeiauu JaHHbBIX 9600 (cTangapr)
bur gansbx 8
ITapurer HET
Cron-6ut 1 Our
ITpoBepka Oura CRC16

2) Onucanne kona Gpynkuun MODBUS

0x03 Komanna 4reHusi JaHHBIX MOHHTOpPWHTA, MOXeT unTarth kKaHai PV DC u ynaneHHbIi

CHUTHAJI.

0x01 Yrenme KOMaHIBl YAAJCHHOTO CUTHANA, TOJIBKO YAAJICHHBIM CHTHAJ MOXXET OBITh
IPOYKMTAH (HAIPUMEp: 3HAYCHUE CHUTHAJIA IPEBBIMICHHUS MpE/eia, COCTOSHUE aBTOMATHYSCKOrO
BBIKJIFOYATEIS, COCTOSIHUE MOJTHUE3AIUTHI, CUTHAI OOpaTHOTO X0/1a, CUTHAN aucOanaHca u T.1.)

3) Omucanue popmara coodbrenns MODBUS Onwucanue koaa GyHKIHH
0x03 ®dopmaT KOMaH]IbI 3a11poOCa.:

Omnpenenenne | Anpec | dyaknmoHansHbd ko1 | Havaneserii angpec | Oaiit | IIpoepka CRC
JlanHble ADDR 03H SREG nREG CRC16
Kou-Bo GaiiToB 1 1 2 2 2
@dopmar oTBeTa Ha 3anpoc:
Onpenenenve | Anpec | @ynkunonaneHelii | Bosspar Oaiita Bospar [Tposepka CRC
KOJ JTAHHBIX JAHHBIX
JlanHbIC ADDR 03H X DATA CRC16
Kou-Bo 6aiiToB 1 1 1 X 2
0x01 Kon pynkuuu
3anpoc hopmaTta KOMaH/IbI:
Omnpenenenue | Anpec | dynkumoHansHbli K011 | Hauanbublil anpec | Oaiit | IIposepka CRC
JlaHHBIC ADDR 01H SREG nREG CRC16
Kou-Bo GaiitoB 1 1 2 2 2
dopmar oTBeTa Ha 3a1poc:
Omnpenenenue | Anpec | @ynkunoHanbHbIM | Bo3Bpar Oaiita BozBpar ITposepka CRC
KOJI JTAHHBIX JTAHHBIX
Jlanuble ADDR 01H X DATA CRC16
Koun-Bo 6aiitoB 1 1 1 X 2




4) Tabnuna oToOpakeHus aApecoB NaHHBIX:

Anpec [Tpumeyanue JlmHa Koadduruent
0x1000 Photovoltaic DC channel 1 1 0.01
0x1001 Photovoltaic DC channel 2 1 0.01
0x1002 Photovoltaic DC channel 3 1 0.01
0x1003 Photovoltaic DC channel 4 1 0.01
0x1004 Photovoltaic DC channel 5 1 0.01
0x1005 Photovoltaic DC channel 6 1 0.01
0x1006 Photovoltaic DC channel 7 1 0.01
0x1007 Photovoltaic DC channel 8 1 0.01
0x1008 Photovoltaic DC channel 9 1 0.01
0x1009 Photovoltaic DC channel 10 1 0.01
0x100A Photovoltaic DC channel 11 1 0.01
0x100B Photovoltaic DC channel 12 1 0.01
0x100C Photovoltaic DC channel 13 1 0.01
0x100D Photovoltaic DC channel 14 1 0.01
0x100E Photovoltaic DC channel 15 1 0.01
0x100F Photovoltaic DC channel 16 1 0.01
0x1010 Photovoltaic DC channel 17 1 0.01
0x1011 Photovoltaic DC channel 18 1 0.01
0x1012 Photovoltaic DC channel 19 1 0.01
0x1013 Photovoltaic DC channel 20 1 0.01
0x1014 Photovoltaic DC channel 21 1 0.01
0x1015 Photovoltaic DC channel 22 1 0.01
0x1016 Photovoltaic DC channel 23 1 0.01
0x1017 Photovoltaic DC channel 24 1 0.01
0x1018 Voltage 1 1 0.1
0x1019 Reserved 1 1
0x101A Reserved 1 1
0x101B Total power (high before low) 2 1
0x101D Channel power 1 2 1
0x101F Channel power 2 2 1
0x1021 Channel power 3 2 1
0x1023 Channel power 4 2 1
0x1025 Channel power 5 2 1
0x1027 Channel power 6 2 1
0x1029 Channel power 7 2 1
0x102B Channel power 8 2 1
0x102D Channel power 9 2 1
0x102F Channel power 10 2 1
0x1031 Channel power 11 2 1
0x1033 Channel power 12 2 1
0x1035 Channel power 13 2 1
0x1037 Channel power 14 2 1
0x1039 Channel power 15 2 1
0x103B Channel power 16 2 1
0x103D Channel power 17 2 1
0x103F Channel power 18 2 1
0x1041 Channel power 19 2 1




0x1043 Channel power 20 2 1
0x1045 Channel power 21 2 1
0x1047 Channel power 22 2 1
0x1049 Channel power 23 2 1
0x104B Channel power 24 2 1
0x104D Remote signal 1 1

0x104E Remote signal 2 1

0x104F Remote signal 3 1

0x1050 Remote signal 4 1

0x1051 Remote signal 5 1

0x1052 Remote signal 6 1

0x1053 Remote signal 7 1

0x1054 Remote signal 8 1

0x1055 Remote signal 9 1

0x1056 Remote signal 10 1

0x1057 temperature 1 0.1
0x1058 Total electric energy 2 1

Buumanue!

DOTOATEKTPUICCKHI KaHAJl TIOCTOSIHHOTO TOKA, HAMPSKCHHE, TEMIIEpaTypa.

Ornucanue:

®dopmar JaHHBIX - 3TO 16-pa3psIHOeE 1e10e YUCiIo 0e3 3HaKa (CHavajia CTapiiuii OUT, TOCIeTHUN
MUK OuT), crapmuii OuT Temmneparypbl: 0 IIsi TONOKUTENBHONH TeMmepatypbl U 1 ams
OTPHUIATEIIEHON TeMITepaTypéhl.

Buaumanue!

MoutHocTb, OIHAs SHEPrUsl.

Onucauwue:

®dopmMar TaHHBIX MPEACTABISIET OO0 32-pa3psiiHoe 1es1oe Yucio 0e3 3Haka (CHavyajia CTapiiui
OUT, MoCIeAHUN MITAAIIUI OUT), eMHHIIAa U3MepeHus KBT.

Buaumanue!

Onucanue craTyca NepeKI0YaTes:

Hopmanphas paboTa aBTOMAaTHYECKOrO BBIKJIIOYATENs] HOPMAlIbHO 3aMKHYTa, KOHTPOJIb
KOJIMYecTBa Iepekiroyarened paBeH 1, a orkmroueHne paBHo 0, Korga yCTpOWCTBO

MOJIHME3alIUThl 3aKpPbITO, KOHTPOJIb KOJMYECTBAa NEpeKitouaTenel paBeH 1, a koraa OH
OTKJIFOYEH, OH paBeH (.



5) Tabnuua oToOpakeHHs aPecoB yIAICHHBIX CUTHAIIOB!

Anpec perucrtpa Peructparus 1aHHbIX
0x0100 Zero-crossing status status of PV DC channel 1
0x0101 Low value over-limit status bit of PV DC channel 1
0x0102 The high value of PV DC channel 1 is out of the limit status
0x0103 Zero-crossing status status of PV DC channel 2
0x0104 Low value over-limit status bit of PV DC channel 2
0x0105 High value of PV DC channel 2 exceeds the status bit
0x0106 Zero-crossing status status of PV DC channel 3
0x0107 Low value over-limit status bit of PV DC channel 3
0x0108 High value of PV DC channel 3 exceeds the status bit
0x0109 Zero-crossing status status of PV DC channel 4
0x010A Low value over-limit status of PV DC channel 4
0x010B High value of PV DC channel 4 exceeds the status bit
0x010C Zero-crossing status status of PV DC channel 5
0x010D Low value over-limit status bit of PV DC channel 5
0x010E The high value of the photovoltaic DC channel 5 is out of the limit state
0x010F Reserved
0x0110 Zero-crossing status status of PV DC channel 6
0x0111 Low value over-limit status bit of PV DC channel 6
0x0112 High value of PV DC channel 6 is out of limit status
0x0113 Zero-crossing status status of PV DC channel 7
0x0114 Low value over-limit status bit of PV DC channel 7
0x0115 The high value of the photovoltaic DC channel 7 is out of the limit state
0x0116 Zero-crossing status status of PV DC channel 8
0x0117 Low-value status status of PV DC channel 8
0x0118 The high value of the photovoltaic DC channel 8 is out of the limit state
0x0119 Zero-crossing status status of PV DC channel 9
0x011A Low value over-limit status bit of PV DC channel 9
0x011B The high value of the photovoltaic DC channel 9 is out of the limit state
0x011C Zero value over-limit status bit of photovoltaic DC channel 10
0x011D Low value over-limit status bit of photovoltaic DC channel 10
0x011E The high value of the photovoltaic DC channel 10 exceeds the status bit
0x011F Reserved
0x0120 Zero value over-limit status bit of photovoltaic DC channel 11
0x0121 Low value over-limit status bit of photovoltaic DC channel 11
0x0122 The high value of the photovoltaic DC channel 11 is out of the limit state
0x0123 Zero value over-limit status bit of photovoltaic DC channel 12
0x0124 Low value over-limit status bit of photovoltaic DC channel 12
0x0125 The high value of the photovoltaic DC channel 12 is out of the limit state
0x0126 Zero value over-limit status bit of photovoltaic DC channel 13
0x0127 Low value over-limit status bit of photovoltaic DC channel 13
0x0128 The high value of the photovoltaic DC channel 13 exceeds the status bit
0x0129 Zero value over-limit status bit of photovoltaic DC channel 14
0x012A Low value over-limit status bit of photovoltaic DC channel 14
0x012B The high value of the photovoltaic DC channel 14 is out of the limit state
0x012C Zero value over-limit status bit of photovoltaic DC channel 15
0x012D Low value over-limit status bit of photovoltaic DC channel 15
0x012E The high value of the photovoltaic DC channel 15 is out of the limit state




0x012F Reserved

0x0130 Zero value over-limit status bit of photovoltaic DC channel 16
0x0131 Low value over-limit status bit of photovoltaic DC channel 16
0x0132 The high value of the photovoltaic DC channel 16 is out of the limit state
0x0133 Zero value over-limit status bit of photovoltaic DC channel 17
0x0134 The low value of the photovoltaic DC channel 17 is out of the limit state
0x0135 The high value of the photovoltaic DC channel 17 is out of the limit state
0x0136 Zero value over-limit status bit of photovoltaic DC channel 18
0x0137 Low value over-limit status bit of photovoltaic DC channel 18
0x0138 The high value of the photovoltaic DC channel 18 is out of the limit state
0x0139 Zero value over-limit status bit of photovoltaic DC channel 19
0x013A Low value over-limit status bit of photovoltaic DC channel 19
0x013B The high value of the photovoltaic DC channel 19 is out of the limit state
0x013C Zero value over-limit status bit of photovoltaic DC channel 10
0x013D Low value over-limit status bit of photovoltaic DC channel 20
0x013E The high value of the photovoltaic DC channel 20 is out of the limit state
0x013F Reserved

0x0140 Zero value over-limit status bit of photovoltaic DC channel 21
0x0141 Low value over-limit status bit of photovoltaic DC channel 21
0x0142 The high value of the photovoltaic DC channel 21 is out of the limit state
0x0143 Zero value over-limit status bit of photovoltaic DC channel 22
0x0144 Low value over-limit status bit of photovoltaic DC channel 22
0x0145 The high value of the photovoltaic DC channel 22 exceeds the status bit.
0x0146 Zero value over-limit status bit of photovoltaic DC channel 23
0x0147 Low value over-limit status bit of photovoltaic DC channel 23
0x0148 The high value of the photovoltaic DC channel 23 exceeds the status bit
0x0149 Zero value over-limit status bit of photovoltaic DC channel 24
0x014A Low value over-limit status bit of photovoltaic DC channel 24
0x014B The high value of the photovoltaic DC channel 24 is out of the limit state
0x014C Reserved

0x014D Reserved

0x014E Reserved

0x014F Reserved

0x0150 Voltage 1 high / low value over limit status bit

0x0151 Reserved

0x0152 Reserved

0x0153 Reserved

0x0154 Reserved

0x0155 Reserved

0x0156 Reserved

0x0157 Reserved

0x0158 Switch quantity 1

0x0159 Switch quantity 2

0x015A Reserved

0x015B Reserved

0x015C Reserved

0x015D Reserved

0x015E Reserved

0x015F Reserved

0x0160

PV DC channel 24 current reverse alarm status bit




0x0161 PV DC channel 23 current reverse alarm status bit
0x0162 PV DC channel 22 current reverse alarm status bit
0x0163 PV DC channel 21 current reverse alarm status bit
0x0164 PV DC channel 20 current reverse alarm status bit
0x0165 PV DC channel 19 current reverse alarm status bit
0x0166 PV DC channel 18 current reverse alarm status bit
0x0167 PV DC channel 17 current reverse alarm status bit
0x0168 PV DC channel 16 current reverse alarm status bit
0x0169 PV DC channel 15 current reverse alarm status bit
0x016A PV DC channel 14 current reverse alarm status bit
0x016B PV DC channel 13 current reverse alarm status bit
0x016C PV DC channel 12 current reverse alarm status bit
0x016D PV DC channel 11 current reverse alarm status bit
0x016E PV DC channel 10 current reverse alarm status bit
0x016F PV DC channel 9 current reverse alarm status bit
0x0170 PV DC channel 8 current reverse alarm status bit
0x0171 PV DC channel 7 current reverse alarm status bit
0x0172 PV DC channel 6 current reverse alarm status bit
0x0173 PV DC channel 5 current reverse alarm status bit
0x0174 PV DC channel 4 current reverse alarm status bit
0x0175 PV DC channel 3 current reverse alarm status bit
0x0176 PV DC channel 2 current reverse alarm status bit
0x0177 PV DC channel 1 current reverse alarm status bit
0x0178 Reserved

0x0179 Reserved

0x017A Reserved

0x017B Reserved

0x017C Reserved

0x017D Reserved

0x017E Reserved

0x017F Reserved

0x0180 PV DC channel 24 current imbalance alarm status bit
0x0181 PV DC channel 23 current imbalance alarm status bit
0x0182 PV DC channel 22 current imbalance alarm status bit
0x0183 PV DC channel 21 current imbalance alarm status bit
0x0184 PV DC channel 20 current imbalance alarm status bit
0x0185 PV DC channel 19 current imbalance alarm status bit
0x0186 PV DC channel 18 current imbalance alarm status bit
0x0187 PV DC channel 17 current imbalance alarm status bit
0x0188 PV DC channel 16 current imbalance alarm status bit
0x0189 PV DC channel 15 current imbalance alarm status bit
0x018A PV DC channel 14 current imbalance alarm status bit
0x018B PV DC channel 13 current imbalance alarm status bit
0x018C PV DC channel 12 current imbalance alarm status bit
0x018D PV DC channel 11 current imbalance alarm status bit
0x018E PV DC channel 10 current imbalance alarm status bit
0x018F PV DC channel 9 current imbalance alarm status bit
0x0190 PV DC channel 8 current imbalance alarm status bit
0x0191 PV DC channel 7 current imbalance alarm status bit

0x0192

PV DC channel 6 current imbalance alarm status bit




0x0193 PV DC channel 5 current imbalance alarm status bit

0x0194 PV DC channel 4 current imbalance alarm status bit

0x0195 PV DC channel 3 current imbalance alarm status bit

0x0196 PV DC channel 2 current imbalance alarm status bit

0x0197 PV DC channel 1 current imbalance alarm status bit

0x0198 Reserved

0x0199 Reserved

0x019A Reserved

0x019B Reserved

0x019C Reserved

0x019D Reserved

0x019E Reserved

0x019F Reserved

6) 0x104D
Onpenenexus:

Bit0 Current zero status bit of PV DC channel 1
Bitl Current low value status bit of PV DC channel 1
Bit2 Current high value status bit of PV DC channel 1
Bit3 Current zero status bit of PV DC channel 2
Bit4 Current low value status bit of PV DC channel 2
Bit5 Current high value status bit of PV DC channel 2
Bit6 Current zero status bit of PV DC channel 3
Bit7 Current low value status of PV DC channel 3
Bit8 Current high value status bit of photovoltaic DC channel 3
Bit9 Current zero status bit of PV DC channel 4
Bit10 Current low value status of PV DC channel 4
Bitll Current high value status bit of PV DC channel 4
Bit12 Current zero status bit of PV DC channel 5
Bitl13 Current low value status of PV DC channel 5
Bit14 Current high value status bit of PV DC channel 5

Bit15

Reserved




7) Ox104E

Onpenenexus:
Bit0 Current zero status bit of PV DC channel 6
Bitl Current low value status of PV DC channel 6
Bit2 Current high value status bit of PV DC channel 6
Bit3 Current zero status bit of PV DC channel 7
Bit4 Current low value status bit of PV DC channel 7
Bit5 Current high value status bit of PV DC channel 7
Bit6 Current zero status bit of PV DC channel 8
Bit7 Current low value status bit of PV DC channel 8
Bit8 Current high value status bit of photovoltaic DC channel 8
Bit9 Current zero status bit of PV DC channel 9
Bit10 Current low value status of PV DC channel 9
Bitll Current high value status bit of PV DC channel 9
Bitl12 Current zero status bit of PV DC channel 10
Bit13 Current low value status bit of photovoltaic DC channel 10
Bit14 Current high value status bit of photovoltaic DC channel 10
Bit15 Reserved

8) 0x104F

Ornpenenenus:
Bit0 Current zero status bit of PV DC channel 11
Bitl Current low value status bit of PV DC channel 11
Bit2 Current high value status bit of photovoltaic DC channel 11
Bit3 Current zero status bit of PV DC channel 12
Bit4 Current low value status bit of PV DC channel 12
Bit5 Current high value status bit of photovoltaic DC channel 12
Bit6 Current zero status bit of PV DC channel13
Bit7 Current low value status bit of PV DC channel 13
Bit8 Current high value status bit of PV DC channel 13
Bit9 Current zero status bit of PV DC channel 14
Bit10 Current low value status bit of photovoltaic DC channel 14
Bitll Current high value status bit of photovoltaic DC channel 14
Bit12 Current zero status bit of PV DC channel 15
Bit13 Current low value status bit of PV DC channel 15
Bit14 Current high value status bit of PV DC channel 15
Bitl15 Reserved




9) 0x1050

Onpenenexus:
Bit0 Current zero status bit of PV DC channel 16
Bitl Current low value status of PV DC channel 16
Bit2 Current high value status bit of photovoltaic DC channel 16
Bit3 Current zero status bit of PV DC channel 17
Bit4 Current low value status of PV DC channel 17
Bit5 Current high value status bit of PV DC channel 17
Bit6 Current zero status bit of photovoltaic DC channel 18
Bit7 Current low value status of PV DC channel 18
Bit8 Current high value status bit of photovoltaic DC channel 18
Bit9 Current zero status bit of PV DC channel 19
Bit10 Current low value status of PV DC channel 19
Bitll Current high value status of PV DC channel 19
Bitl12 Current zero status bit of photovoltaic DC channel 20
Bit13 Current low value status bit of photovoltaic DC channel 20
Bit14 Current high value status bit of photovoltaic DC channel 20
Bit15 Reserved

10) 0x1051

Ornpenenenus:
Bit0 Current zero status bit of PV DC channel 21
Bitl Current low value status of PV DC channel 21
Bit2 Current high value status of PV DC channel 21
Bit3 Current zero status bit of PV DC channel 22
Bit4 Current low value status of PV DC channel 22
Bit5 Current high value status of PV DC channel 22
Bit6 Current zero status bit of PV DC channel 23
Bit7 Current low value status bit of photovoltaic DC channel 23
Bit8 Current high value status bit of photovoltaic DC channel 23
Bit9 Current zero status bit of PV DC channel 24
Bit10 Current low value status of PV DC channel 24
Bitll Current high value status bit of photovoltaic DC channel 24
Bit12 Reserved
Bitl3 Reserved
Bit14 Reserved
Bitl15 Reserved




11) 01052

Onpenenexus:
Bit0 Voltage 1 high value over limit status bit
Bitl Reserved
Bit2 Reserved
Bit3 Reserved
Bit4 Reserved
Bit5 Reserved
Bit6 Reserved
Bit7 Reserved
Bit8 Switch quantity 1
Bit9 Switch quantity 2
Bit10 Reserved
Bitl1 Reserved
Bit12 Reserved
Bit13 Reserved
Bit14 Reserved
Bit15 Reserved

12) 0x1053

Ornpenenenus:
Bit0 PV DC channel 24 Current reverse alarm status bit
Bitl PV DC channel 23 Current reverse alarm status bit
Bit2 PV DC channel 22 Current reverse alarm status bit
Bit3 PV DC channel 21 Current reverse alarm status bit
Bit4 PV DC channel 20 Current reverse alarm status bit
Bit5 PV DC channel 19 Current reverse alarm status bit
Bit6 PV DC channel 18 Current reverse alarm status bit
Bit7 PV DC channel 17 flow reverse alarm status bit
Bit8 PV DC channel 16 Current reverse alarm status bit
Bit9 PV DC channel 15 Current reverse alarm status bit
Bit10 PV DC channel 14 Current reverse alarm status bit
Bitl11l PV DC channel 13 Current reverse alarm status bit
Bit12 PV DC channel 12 Current reverse alarm status bit
Bit13 PV DC channel 11 Current reverse alarm status bit
Bit14 PV DC channel 10 Current reverse alarm status bit

Bit15

PV DC channel 9 Current reverse alarm status bit




13) 0x1054

Onpenenexus:
Bit0 PV DC channel 8 Current reverse alarm status bit
Bitl PV DC channel 7 Current reverse alarm status bit
Bit2 PV DC channel 6 Current reverse alarm status bit
Bit3 PV DC channel 5 Current reverse alarm status bit
Bit4 PV DC channel 4 Current reverse alarm status bit
Bit5 PV DC channel 3 Current reverse alarm status bit
Bit6 PV DC channel 2 Current reverse alarm status bit
Bit7 PV DC channel 1 Current reverse alarm status bit
Bit8 Reserved
Bit9 Reserved
Bit10 Reserved
Bitl1 Reserved
Bit12 Reserved
Bit13 Reserved
Bit14 Reserved
Bit15 Reserved

14) 0x1055

Ornpenenenus:
Bit0 PV DC channel 24 current imbalance alarm status bit
Bitl PV DC channel 23 current imbalance alarm status bit
Bit2 PV DC channel 22 current imbalance alarm status bit
Bit3 PV DC channel 21 current imbalance alarm status bit
Bit4 PV DC channel 20 current imbalance alarm status bit
Bit5 PV DC channel 19 current imbalance alarm status bit
Bit6 PV DC channel 18 current imbalance alarm status bit
Bit7 PV DC channel 17 current imbalance alarm status bit
Bit8 PV DC channel 16 current imbalance alarm status bit
Bit9 PV DC channel 15 current imbalance alarm status bit
Bit10 PV DC channel 14 current imbalance alarm status bit
Bitl11l PV DC channel 13 current imbalance alarm status bit
Bit12 PV DC channel 12 current imbalance alarm status bit
Bit13 PV DC channel 11 current imbalance alarm status bit
Bit14 PV DC channel 10 current imbalance alarm status bit

Bit15

PV DC channel 9 current imbalance alarm status bit




15) 0x1056

Onpenenexus:
Bit0 PV DC channel 8 current imbalance alarm status bit
Bitl PV DC channel 7 current imbalance alarm status bit
Bit2 PV DC channel 6 current imbalance alarm status bit
Bit3 PV DC channel 5 current imbalance alarm status bit
Bit4 PV DC channel 4 current imbalance alarm status bit
Bit5 PV DC channel 3 current imbalance alarm status bit
Bit6 PV DC channel 2 current imbalance alarm status bit
Bit7 PV DC channel 1 current imbalance alarm status bit
Bit8 Reserved
Bit9 Reserved
Bit10 Reserved
Bitl1 Reserved
Bit12 Reserved
Bit13 Reserved
Bit14 Reserved
Bit15 Reserved




11. TpancnopTupoOBKAa

TpancnoptupoBka: Bo Bpemsi TpaHCIOPTUPOBKM HE JOJKHO OBITh CHUJIBHBIX BHOpanuii u
YAapos;

Xpanenue: 000pyI0BaHUE CIIEIyeT pa3MeniaTh B XOPOIIO MPOBETPUBAEMOM MecTe, u3beras
BBICOKOM TeMIlepaTypbl, a TakXe JOXIsA, CHera M YyJapoB BO BpeMsl XpaHEHHUS U
TPAHCIIOPTHUPOBKHU.

12. 'apanTus KayecTBa

["apaHTUHBINA CPOK TAHHOTO U3ACIIHS COCTABIACT 12 MecCsIEB.



13. IIpoBepka 0€30IACHOCTH JKCILUIyaTalMM HAa  MeCTe
IKCILUTyaTAUM

[Tepen BeIOMTHEHUEM TIPOBEPKU 000PYIOBaHUS HA MECTE, MOKAIYICTA, BHITIOJHUTE CIEAYIONIUE
JeMcTBUS 1Sl oOecrieueHus: 0€30MacHOCTH:

1. OrcoenuHuTEe aBTOMATUYECKUI BBIKIIIOYATEh B MIUTE, YTOOBI OTCOCTUHUTH MOIYJL cOOpa OT
(oTOraIbBAHNYECKOTO BBIXO/1a TOCTOSTHHOTO TOK;

2. [MoTsHUTE 32 OJIOK MpEeIOXpaHUTENIeld Ha BXOJE MOAKIIOYCHHS, YTOOBI OTACIUTh MOAYIb OT
($OTOAIEMEHTOB.

Baumanue:

Iloce OTKIIOYEHUS BBIKIIOYATENS IIOCTOSHHOIO TOKA BCE KJIEMMBI  BBIKIIOYATES
MOCTOSIHHOTO TOKa OyayT ocTaBaTbCid MOJ BbICOKMM HampspbkeHuem! Ilocie cHsTus
MPEOXPAHUTENS  JepKaTelb MPEIOXpaHUTENsl ocTaeTcsa noja HampsbkeHuem! TexHuyeckoe
obcimykxuBaHuE OOOPYJOBAaHUS HA MECTE JIOJKHO BBIINOJHATHCA TIOCIIE  OTKJIIOYEHUS
MIPEOXPAHUTENS U BBIKJIKOYATENS TIOCTOSSHHOTO TOKA.

[Ipenocrepexenue:

Bce omeparnuu u MOIKITIOYEHHs JTOJDKHBI BBITONHATHCS KBAIU(DUIIMPOBAHHBIM JIIEKTPUKOM
WJIA UHXKEHEPOM!

IIpenocrepexenue:

IIpu ycTaHOBKE HE MepeMelanTe Jpyrue 4acT CUCTEMBI, KpOME KJIEMMHOM KOJIOIKH!
IIpenocrepexenue:

Bce onepanuy 1 mpoBOJKa JOJKHBI COOTBETCTBOBATH CTaHAapTaM!

[Ipenocrepexenue:

[Tpu ycraHoBKe (OTORIEKTPUUYECKUX MOJyJIeH B T€UEHUE JHS UCIOJIb3YHTEe HEmpo3pauyHble

MaTepHalbl Ul MOKPHITHS (OTOINEKTPHUUECKUX MOJAYJIEH, B MPOTHBHOM CIllyyae CYIIECTBYET
ONAaCHOCTb MOPAKEHUS NIEKTPUUIECKUM TOKOM BBICOKOTO HAMPSKEHHUSL.



