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Bbnarogapum Bac 3a Bblbop obopyaosaHua JIANGSU SFERE ELECTRIC CO., LTD

TOProsoM

mapkn ELECNOVA®. Tepes Hayanom 3Kcnayatauuum  cUCTEMbl

BHMMaATE/IbHO U3y4nTe HacToALLee PYKOBOACTBO.

TexHUKa 6e3onacHOCTU

OnacHoe Hanps)XeHue!
OnacHOCTb ANA KU3HU MAU PUCK CEpPbesHbIX TPaBM.
MNepep Hayanom paboTt OTKAKUUTE CUCTEMY U YCTPOMUCTBO

OT UCTOYHUKA NUTAHUA.

OCTOpOXKHO:
Moxkanyiicta, cnepyiite AOKymMeHTauuu. ISTOT CMMBOA
npeaynpexpaeT O BO3MOMHOW OMACcHOCTM, KoTopas

MoXeT BO3HUKHYTb BO Bpemsa MOHTQAXHbIX,

NYCKOHaNaA04YHbIX pa60'r.

YcTaHoBKa M 06CNyKMBaHUE [OMKHO BbINOAHATLCA TONLKO
KBaNMGUUMPOBAHHBIMM CNEeLMaIUCTaMu.

lMepea, BbINOAHEHNEM INEKTPOMOHTAXKHbIX PabOT BbIKNOUMTE NUTAHME
CUCTEMBbI U BCE BXOAHbIE CUTHA/IbI U 3aMKHUTE BTOPUYHbIE 0BMOTKM
n3mepuTenbHbIX TPAaHCGOPMaTOpPOB TOKa.

Y6eamtecb B OTCYTCTBUMU HANPAXKEHUI HA BbIBOAAX MPW MOMOLLM
NOAXOAALLEro usmeputesibHoro npubopa.

MapameTpbl BXOAHbIX CUTHANOB JOMKHbI HAXOAUTHCA B AOMYCTUMBbIX

npeaenax.

Cnepytowime NpuYMHbI MOTYT NPUBECTU K NOJOMKE MW HENPABUAbHOW paboTe:

Bbixog yacToTbl HanpaXeHna NnNTaHnA 3a npeaenbl pa6oqero
Anana3oHa.
HenpanmbHaﬂ NONAPHOCTb NO4a4Yn BXOAHOIO TOKa NN HanpAXXeHUA.

[pyrue ownbKN NogKAOUEHNS.




L4 OTKAtoYeHune npoBoAOB OT NOPTa CBA3U UAU UX NOAKNKOHYEHUE BO BpemAa

paboTbl.

3anpeu.|,aeTc;| NPUKACaTbCA K KIEMMaM

paboTatowero npnbopa!
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1. OnuncaHue

1.1 CooTBeTCTBUE CTAHAAPTAM

MexayHapoaHble TpeboBaHusA

IEC62053-22: 2003 o60pyaoBaHUe ANA yyeTa 3NEKTPo3Hepruu (a. c.)-ocobble
TpeboBaHMA-YACTb 22: CTAaTUYECKME CYETYMKU aKTUBHOM aHeprum (knaccbl 0,2S n
0,5S).

IEC62053-23: 2003 o60pyaoBaHUe ANA yyeTa 3NeKTpo3Hepruu (a. c.)-ocobble
TpeboBaHMA-YacTb 23: cTaTUYECKME CHETYMKMN PEaKTUBHOW aHeprum (Knaccol 2 1 3).

IEC61010-1: 2001 TpeboBaHMA 6E30MACHOCTU K 3NEKTPOOBOPYA0BAHUIO ANA
U3MepeHuii, KOHTPONA U NabopaTopHoro ucnonb3osBaHua-Yactb 1: O6wwme
TpeboBaHuA.

IEC 61000-2-11 3neKTpomarHuTHaa coemectMmocTb (AMC)- yacTb 2-11

IEC 60068-2-30 3Konormyeckas b6esonacHocTb-4acTb 2-30: TecTbl-TecT Db:

BNAXKHOE Tenno, UmMkamdeckuin (12H + 12H umkn)

1.2 O6wee onucaHue

MHorodyHKLMOHaNbHbIE 3NEKTpoU3MepUTenbHble Nnpubopsl  SFERE720A/B moryT
U3MEPATb HAaNpPAXKeHUe, TOK, YaCTOTy, MOLLHOCTb, KO3PPULIMEHT MOLLHOCTH,
3HEepruto, rAPMOHUKM 1 CNPOC, 3anucbliBaTb cobbiTnA SOE 1 curHannsmposatb npm
BbIXOZe NapameTpOoB 3a YCTaHOBNEHHble Npegenbl. OHU UMeIOT Takne GYyHKUUK,
KaK CBA3b, UM(POBOW BXOA, PENENHbIN BbIXOA U UMMNY/IbCHbIN BbIXOA,

Mpnbopbl MOTyT BbITb MCNONB30BaHbI A4/17 KOHTPOIA NAaPAaMETPOB NEKTPOCETH.
OHM LUMPOKO NMPUMEHAIOTCA BO MHOTUX BUAAX CUCTEM YNPABAEHUSA, CUCTEM
yrpaBAeHUs sHepruen, cuctem aBTomaTm3aLlMn NOACTAHUNUIA, cUCTEM
aBTOMATMU3aLMM pacnpeseneHnsa 31eKTPOIHePrum, UHTENNEKTYya bHbIX

pacnpefenutenei n pacnpesenvTeNnbHblx LWKapoB.



1.3 Bbi6bop mopgenm

SFERE720A

SFERE720B

BHewHwuit BUg 1

TOYHOCTb

Oucnnen

LCD

LCD

Cnocob ycTaHoBKM

LLinToBoM

Knacc akTMBHO aHeprum

0.5S

Knacc peakT1sHol aHeprum

28

UsmepeHna s
peanbHOM

BpemeHu

u/1/p/Q/S/PF/F

MNotpebnexune

Tok HelTpanu

UsmepeHue

aHeprum

[lByHanpasaeHHas sHeprus

PeaktnsHasa 9Heprna No KeagpaHtam

3anacHaa aHepruna

Tapudbl aHeprumn

Kauectso

3Heprum

Hanps»eHune/Tok THD

CoaepskaHue cybrapmoHuk

2nd _ Slst

KomnoHeHTbI nocnenoBaTtelbHOCTU U
¢a3050e NOoNoXeHne HanpaxeHna u

TOKa

[ncbanaHc ToKa 1 HanpsxKeHus

AMnauTygpl Hanpsxenua, K daktop

TOKa

3anucb AaHHbIX

Bpems pabotbl npubopa/Harpysku

MotpebneHne/max./min. 3HaueHwus

Bbixoap! 3a YCTaHOB/NEHHble npeaenbl

CobbiTna SOE

Bxoapb! 7

BbIXOAbI

MMNyAbCHBbIN BbIXOA,

MopT RS485

[MCKpeTHbIN BXOA,

PeneiiHbili BbIxo,

Mpumeuanve: I Oa; — Het




2. TexHn4yeckne napameTpbl

2.1 TexHnuyeckue cneyndpukaummn

Ycnosus pabotbl

Pa6ouas Temnepatypa

ot -25°C po 70°C

TemnepaTypa XpaHeHus

ot -30°C o 80°C

OTHOCUTENbHaA <95%, 6e3 06pa3oBaHMA KOHAEHCcaTa
B/IAYKHOCTb
BbicoTa Hag, ypoBHem <2500m
mops
IP MNepeaHas naHenb IP64, Kopnyc IP20.
Meay CUrHasoMm, UCTOYHUKOM MUTAHUA, BbIXOAHON Kaemmol 1
U3onauma
conpoTusieHnem kopnyca >100 MOM
Mutanue
HanpsaxeHue AC/DC (20~300) B
MNotpebnsemas mowHocts | <5BA
M3onauma >2kB

Bxoabl HanpaXeHua

HomwuHanbHble 3HaveHna

230B/400A (pnuTenbHas neperpyska: 1.2Un)

PaspelweHune

0.1B

ConpoTtusneHue

1.6 MOM/Ha dasy

ﬂ0TepM MOLLHOCTH

<0.1 BA /Ha ¢azy

MNeperpy3ka MrHoBeHHas: 2 pa3a/10 ¢
Yacrora 45-65 Iy,
Bxoabl TOKa

HomuHanbHble 3HaYeHna

5A/1A, (aamTenbHas neperpyska: 1.21n)

PaspelueHne

1 mA

ConpoTtusneHue

<20MOM/Ha dasy

MoTepu moLHoCTH

<0.2 BA/Ha ¢azy




Meperpy3ka

MrHoBeHHas: 10 pa3/5c

PeneiiHble BbIXxoabl

MowwHocTb

5A/250 B nepeMeHHOro TOKa;

TOKa

5A/30 B nocTtoAHHOro

HanpsskeHue usonaumm

Mex Ay KOHTaKTOM K KaTywKoi: 2000 B nepemeHHOro Toka / M1H

Bpems cpabaTbiBaHun

Makcnmym 10 mc

Bpema BoccTaHoBNEHNA

Makcmmym 5 mc

CpoK cay6bl 10° UMKNOB
UMnynbcHbIli BbIXOA,

LWnpuHa umnynbca 80mc+20%
MakKc. HanpsasKeHue Ha 35B
Knemmax

MakKc. TOK Ha Knemmax 10mA
Yactota umnynbca <10ly,

AucKpeTHble BXoAbl

Y YBCTBUTE/IbHOCTb

BK/1:140 ~ 270B nepemeHHOro TOKa, BbIK/:

nepemeHHOro Toka

<110B

HanpsxeHue usonaumm 5000 B nepemeHHOro Toka (1 muH)
Bpems onpoca 1 mc

Bpems ¢punbTpauum 30 mc

Ceasb

Mopt RS-485

CKopocCTb nepesayn 0o 115,2 Kéut / ¢

MpoToKon cBAzm Modbus-RTU

HanpsaxeHue usonaumum 2000 B nepemeHHoro Toka (1 muH)

Yacbl peanbHOro BpemeHun

OTKNOHeHne

<0.5¢c/neHb

dNeKTPOMarHMTHaA COBMeCTUMOCTb

YCTOMUYMBOCTDL K 3NEKTpoCcTaTU4eckomy paspaay: [EC 61000-4-2-11

MN3nyyaemasn, paamnoyacToTHas, 3NEeKTPOMarHuTHaA nomexoycromumnsoctb: |IEC 61000-4-3-111




61000-4-4-IV.

61000-4-6-111

IEC 61000-4-11-11

YcToMunBOCTL K NnepeHanpsaxkenmam: IEC 61000-4-5-1V

YCTOWYMBOCTD K 3/1EKTPUYECKUM BbICTPbIM NMepexoaHbiM npoueccam/scnneckam: [EC

YCTONUYMBOCTb K KOHAYKTMBHBIM MOMEXaM, HaBeAEeHHbIM PagMo4aCcTOTHbIM nonam: IEC

YCTONUYMBOCTb K MAarHUTHOMY MOJIHO NPOMbIWAEHHOM YacToTbl: IEC 61000-4-8-I11

YCTOWYMBOCTb K MPOBaNam HanpsXeHUs, KOPOTKUM MPepbIBaHUAM M KONeBAHUAM HaNPAKEHUA:

2.2 dyHKuUMN
DyHKUNM 0603Ha4eHne TouHOCTb [AwnanasoH [manasoH MHAMKALMK
nU3mepeHui
HanpsskeHue U 0.5 10—380B 0--999.9 kKB
Tok | 0.5 0--5A 0--99.99 KA
AKTUBHbISA 3HEPrUA P 0.5 0—5.7 kBT 0--9999 MBT
PeakTnBHas aHeprus Q 0.5 0—5.7 kBap | 0--9999 Meap
MonHaa MOLWHOCTb S 0.5 0—5.7 KBA 0--9999 MBA
KosddpuumeHT MoLHocTH PF 0.5 0--1.00 0--1.000
Yacrora F +0.01My, 45--65 Ty, 45.00Hz-65.00 Iy,
AkTvBHaA anexkTposHeprna | EP 0.5s - 0--99999999 MBTyY
PeakTuBHan EQ 2 - 0--99999999 MBapu
3/1EKTPO3HEPrUA
Hanps»keHne THD THDu Class A 51 0--99.99 %
Tok THD THDi Class A 51 0--99.9 9%
CybrapmoHmKm HRUh Class A 51 0--99.99 %
HanpAaxeHuna
CybrapmoHuKM ToKa HRIn Class A 51 0--99.99 %
[ucbanaHc HanpsaxeHUn Uunb Class B - -
[OuncbanaHc ToKka lunb Class B - -
KomnoHeHT U1, U2, uo 0.5 - -
nocnef0BaTeNbHOCTY
HanpAXXeHUn
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MonoeHue pasHbIx Ou1,0u02, +0.1°

HanpsKeHuit Ous

KomnoHeHT 11,12, 10 0.5 - -
nocnezoBaTeNbHOCTH TOKOB

MonoxeHue dpasHbix Tokos | 614,81, 6,3 | ¥0.1°

KcTpemanbHble 3Hadenna | Max/Min 0.5 - -
NoTpebneHne - 0.5 - -

3. YcTaHOBKa M nogKatoveHue

3.1 rabaputHble pa

3mepbl

10(max)

N

N
SN

E L)

[ 196
\

7 7
7,

]

7.5 50.5

|4

90

90

0002200, (00023 (00

MN306pakeHue 3-1 NabaputHble pasmepbl Nnpubopa




3.2 Cnocob ycTaHOBKMU

M306paxkeHune 3-2 Bug cnepeam MN306pakeHune 3-3 Bua csagu

1) BbibepuTe NpaBU/IbHOE MECTO Ha IMLEBOW NaHeNN pacnpenenvTenbHoro Wwkada
LN1A Bblpe3a pasmepom 91x91mm;

2) CHMMUTE 3aXKMMbI NPUBOPa;

3) BcTaBbTe npubop B Bbipes;

4) BcTaBbTe M 3aLLe/IKHUTE 3aXKMMbl, 4TObbl 3adpuKcMpoBaTb Npubop.

3.3 HasHaueHue Knemm npubopa

HasHaueHUWe 1 Hymepauusa Knemm:

Onn nepemeHHoro "
Nutaxue 1,2 NOCTOAHHOTO TOKa
TOKOBbIE CUTHaNbI 4,5,6,7,8,9,65, 66 ToKoBbIl BBOA,
CurHansl
HanpsxeHus 11,12,13,14 BBog, HanpsxeHus
PeneliHblli BbIXOA, 15—17 [Ba peneliHbix BbIxoaa
UmnynbcHbii Boixos | 47, 48 MNMMyNbCHBIN BIXOA,
Mopt RS485 58,59, 60 A, B 1 S no otgenbHocTH
[McKpeTHbIN BXOA, 70—71,72—73 [1Ba AMCKPETHbBIX BXOAA




Tunosas cxema nogKAlO4eHUA

==k

47 48

58 59

60 2 1

AP/RP

A B

S N L

Pulse output Communication Power supply

Sfere720A
Current Inputs Voltage Inputs
I 12 13 IN ViV2V3 N
4 5|6 7|8 9]6566 1112 13 14
2 P00
v Vi
v2 xSt V2
N S1 52 N —
L k PC
+ — N
@O — L
- RS485
[15 16 17 70 71]72 73] [47 48 58 59 60 2
[bot D02 Dog 1D1 | 2D1 AP/RP| A B S L N
[Relay Outputs]  [Digital Inputs Pulse Communication|  [Power Supply|
Sfere720B
Current Inputs Voltage Inputs
1 [ 12 [ 13 ] IN ViV2V3 N
4 5|6 718 9]6566 111213 14
L 1
v =St Js2 Vi1
V2 s |s2 V2
V3 s _Js2 V3
N s1 |s2 N |




3.4 Cxembl NOAKNIOYEHUA C y4yeTom BXOAHbIX CUTHA/10B

1-Phase, 1CT, no PT

1-Phase, 1CT, 1PT

3P3W,2CT, no PT

[T 1213 ] [vivava N]

[ T12Ti1s] [vivavs N]

12 T 13 ] [Vivavs N]

[@5l6 718 9] [11T121314]

[@5(6 718 9] [11121314]

@506 71 | [11121314

2 =

)
L 3

H

3P3W,3CT, no PT

3P3W, 2CT, 2PT

3P3W, 3CT, 2PT

[T 12 13] Wivzvan]|
5]6 7]

[T 12 T13] [Vivav3 N]

12

L4 | [1121314]

1[4 516 7] | [11121314]

13 | [Viv2vs N]
7 3

9] [11121314]

i

Lt Js2 = 2 = = lIJl
s Js2 52

L2

13 s sz s sz s

3P3W, 3CT, 3PT

3P4W, 3CT, no PT

3P4W, 3CT, 3PT

[T 12T 13] [vivav3 N]

12 T 13 ] [Viv2Vv3 N]

[T 12]13] NVIV2V3 W]
[

[Z 5]6 718 9] [11121314] [6 718 9] [11121314| [2 56 718 9] [11121314]
Lysi Js2 = ["1{:12 2 = =
M s s s s s s
tn BT s |2 s_Js2

3PAW, 2CT, 3PT (for balanced 3-wire loads)

[ [12]13] [VivzvaN]
| | | 111213 14]

élé'
™M

(a) BXOAHOE HanpAXeHune He MoXKeT 6bITb Bbile HOMWHAbHOMO BXOA4HOIo

HanpsskeHua (100B uam 380B) npubopa. EciM BXOA4HOE HaMpAMKeHWe Bbllle

HOMWHANAbHOTIO, HeO6XO,CI,I/IMO ncnonb3oBatb A0MOJNHUTE/IBHO Tpchd)opmaTopbl

HanpseHusa. [ns ynobcTBa 06CNYKMBAHUA Mbl PEKOMEHAYEM WMCMNOAb30BaTb

KNIEMMHYIO KONIOOKY.

(6) BXOZ4HOW TOK HE MOET BbITb Bbille HOMUHANILHOTO BXOAHOTO ToKa (5A unu 1A)

npmﬁopa. Ecan BXOAHOﬁ TOK Bbllle HOMMWHANbHOTO, HeOﬁXOAMMO MCcnonb3oBaTb

OONONHWUTENbHO TpaHchopmaTopbl ToKa. Eciv BHewHMI TpaHcdopmaTop TOKa




coeavHeH C ApyrMMu npubopamm, TO A8 NPOBOAKM MCMONb3YETCA TaHAEMHbIN
cnocob. lepes CHATMEM TOKOBOM BXOAHOW MPOBOAKM npubopa, MNOMKaayncTa,
OTK/IOYMTE MEPBUUYHYIO Lenb TpaHCPopmaTopa TOKa MAM 3aMKHWUTE BTOPUYHYIO
uenb. Ona yoobctea 06CNYKMBAHMA Mbl PEKOMEHAYEM UCMO/b30BaTb KAEMMHYIO
KONIOAKY.

c) aona obecneyeHna Toro, u4TOBbl BXOogHOe TpexdasHoe HampsXKeHue
COOTBETCTBOBANO TOKY, NOC/AeA0BaTeNbHOCTb M HanpasieHune ¢as A0NXKHbl 6biTb
COrNacoBaHHbIMKM, WHaye 6ydeT MMeTb MeCTO YMCNoBas WM CUMBO/bHaA
norpewHoCTb.

(d) BHewHAa npoBoOAgKa AO/KHA COOTBETCTBOBATb Kaemmam npubopa, B
NPoTMBHOM c/ayyae 6ygeT HabnoaatbcA 6Gosbliee OTKAOHEHWE A1A AaHHbIX,

nimepaembiX CHETYHUKOM.

4. OTo6parkeHne uHpopmauum

4.1 OnucaHue naHenn

2200 |

1 2ede
2203 |
1

1—Mogens;
2—VYka3aHue das;
3—O0T0b6parkeHne NOKasaHN U 3HAYUMbIX COBLITUN ;

4—KHONKM AN NepektoYeHns CTPAHUL, U HacTpoiku npubopa.

10



4.2 OTtobparkeHue AaHHbIX
|'IpM6op namepAaeT U NOKa3blBaeT AaHHble Pa3/INYHbIX TUNOB, KOTOpPbIE
npeactaBaAoT co6011 OCHOBHbIE I/IEKTPUYECKMNE nepemeHHble, AByHanpaBieHHY0

3Hepruto, 3anacHyr 3aHepPrnuto, rAPMOoHUKHK, CNPOC, SKCTpeManbHOE 3Ha4YeHune,

A
TapuHYIo sHEpruo u Bpemsa. HaxmuTe ” ” Mnm"’, 4yT0bbI NPOCMOTPETL

o Menu
AaHHble 04HOrO TUMNa B LUMKANYECKOM NocienoBatenbHoCTU. Haxmure ”O ”,

4YTOObI NEPEKOYATL CTPAHULbI OTODPAXKEHUA MEXKAY PA3NNYHBIMU TUNAMU
OAHHbIX.
4.2.1 dneKTprUUecKue napameTpbl
CTpaHu1Lbl OTOBPAXKEHMA INEKTPUYECKUX NEPEMEHHbIX MOKA3bIBAKOT HaMNpPsXeHe,
TOK, aKTUBHYO MOLLHOCTb, PEaKTUBHY MOLLHOCTb, KaXYLLYHCA MOLLHOCTb,
K03pPULIMEHT MOLLHOCTM, YacTOTY U COCTOAHME Nepekatodatens. NoapobHas
WHCTPYKLMA NpUBeAEHA HUXKe.

Tabanua 4-1 CTpaHuubl 3N1EKTPUYECKUX NapameTpoB

OTobpakeHne OnucaHue

L3330 1
EEU. 'V HanpsskeHue no Tpem dpasam
UEE nE UL1=220.1V
U' UL2=220.2v
Beeng UL3=2203V
U‘

L2 n

U. v JInneitHble HanpaxeHua
LZSHB nE U L12=380.5V

U‘ U L23=380.6V

nggg -'I U L31=380.7V

11



L1Sl_ll_l I A

Tok no Tpem dasam

5 E I L1=500.1A
I L2=500.2A
mn ng I L3=500.3A
“500
5 n n nHz Yacrota
uuy F=50.00Hz
u l n i
u ' W AKTMBHaA MOLLHOCTb M0 Tpem dpazam
12 9 E PL1=1901W
PL2=1902W
3 P L3=1903W

(907

I

I'E LIEVAR
646
i64Y 17

PeakTnBHaA MOLWHOCTb NO

QL1=1645var
Q L2=1646var
QL3=1647var

Tpem dasam

12




MNonHas MOWHOCTbL MO Tpem pasam
SL1=14.7kVA
S L2=14.8kVA
S L3=14.9kVA

061Wwan aKTUBHAA MOLLHOCTb

P=5700W

VAR
061wan peakTUBHaA MOLLHOCTb
nggE Q=4936var
2
k
VA
qg 7 n 06Lwan nonHas MOLLHOCTb
Ly S=45.7kVA
2

13




‘0550

KoaddpuumeHT mowHocTv no Tpem dpasam

LM m PF L1=0.950
LLgEUPF PF L2=0.960
L0 N PF L3=0.970
L. ()]
’n n n 06wyt Ko3GOULMEHT MOLYHOCTH
Luurr PF=1.000
2
11
unb
mn { [AucbanaHc HanpaxKeHUs
UELl { Uunb=24.1%
%
]
1 .nb
n n OucbanaHc ToKa
UU 5‘3 I unb=5.8%
%

14



Ca 3
C3

Tok HelTpanu

In=5.06A

MNpumeyaHue: ecnm KoapPULUMEHT HEWTPaANbHOrO TOKa

paseH “0", To 3Ta cTpaHMLa He ByaeT nokasaHa.

[McKpeTHble BXoabl
1 n 2 cootsetcTBylOT ABYM LMGPOBLIM BXOAAM MO
oTaenbHocTu. Ecnm  pelicteyeT umdpoBoit Bxog, TO

COOTBETCTBYIOLLEE YNC/I0 ByAeT MUraThb.

do

|
1

Peneiitble BbIxoap!
1 ¥ 2 CcOOTBETCTBYIOT ABYM Pe/ieiHbIM BbIXOAAM MO
oTAeNnbHOCTU. ECAn oauH peneiHblii BbIxog AenCTBYeT,

TO COOTBETCTBYHOLWMIA HOMep ByaeT muratb.

15




4.2.2 dHeprusa
CTpaHuLbl OTOBPAXKEHUA SHEPTMM NOKA3bIBAOT ABYHANPABIEHHYIO aKTUBHYIO U
PEeaKTUBHYIO SHEPTUI0, aKTUBHYIO M PEaKTUBHYIO SHEPruio reHepaTopa.

Tabnnua 4-2 CTpaHuLbl 3HEprum

OTobpakeHne Onucanue

BxoaAwwan obLian akTMBHanA aHeprus

EP i
"ll'l

u
50

EP=70005kWh

Mcxopawan obLasn akTMBHan aHeprus

nrn

uuuuy EP-=9kWh
nn
uu

n nE 5 Bxoaswan obuias peakTMBHas 3Heprus

EQ=650kvarh




Mcxopawan oblias peaktMBHan sHeprus

EQ-=0kvarh

4.2.3 3anac sHeprum

CTpaHMLI,bI 0T06pa)'KeHVIH 3anaca 3HepPrmm NOKasbiBaOT aKTUBHYHO U PEAKTUBHYIO

3anacHyto 3Hepruto. Korga HauHeTcA yyeT 3anaca sHeprum, obLLmi yueT aHeprum

npekpaTuTCcA.
Tabanua 4-3 3anac sHeprum
OtobparkeHue OnucaHue
BEP %
Wh
'nn n Obwan BxoAAwWwasa aKTMBHAA  3anacHas
'U U U 3aHeprua
nnn BEP=10006kWh.,
ELI uuy
BEP-'
Wh
Obwan wucxoaAwaa aKTMBHAA  3anmacHas
0300 |sem

4500

BEP-=3000.5kWh

17




BEQ

480

0000

O6lwan BXoAAWAA peaKTMBHAaA 3amacHas
3Heprua

BEQ-=7800kvarh

bEY-
066U

a i0d

O6lwan MUCXoAAalWan peaKkTUMBHaA 3amnacHas
3Heprus

BEQ-=6600.1kvarh

4.2.4 CtpaHULbl FTAPMOHUK

CTpaHuubl 0TOBpaXKeHUA rapMOHMK NMOKa3biBAOT obluee cofepikaHUe FapMOHUK

HanpAKeHUs M TOKa Kaxaoh @asbl. CybrapmoHUKM MOXKHO CYUTaTb Yepes

WHTepdeiic.

Tabnunua 4-4 CTpaHuLbl rAPMOHUK

OTobpaskeHue

OnucaHue

EHd

11 10
u i

g4 i6*

THD HanpsaxeHua no ¢ase 1

U1 THDv=4.16%

18




THD HanpsxeHus no daze 2

U2 THDv=4.20%

THD HanpsaxeHus no daze3

U3 THDv=4.03%

THD ToKka no ¢ase 1

" " T 11 THDI=3.01%
g3ad
EHd

THD THD Toka no ¢aze 2

12 THDi=3.12%

19




I:Hd

3 I}

p30v

THD ToKka no ¢ase3

13 THDi=3.04%

EHd

i T
u i

04 15°

B TpexdasHOM TPEXNpPOBOLHOM

EHd
EEN

l'll_ll'l 1%

U32 THDv=4.01%.

TpexpasHOM TPexnpoBOAHOM

20




4.2.5 CTpaHunubl 3HaYeHuit noTpebneHuns
CTpaHuLbl oTo6pakeHWs cnpoca NoKasbIBalOT 3HaYeHWe cnpoca TpexdasHoro Toka

M MOLHOCTW.

Tabnvua 4-5 CTpaHuubl 3HaYeHU noTpebneHuns

OTob6pakeHne OnwucaHue

fid

MakcumanbHoe notpebneHune Toka l1=3A

1
n
u

Ly~ QA

C3

r

]
I

u W

Q_

MaKcumanbHoe notpebneHune Toka 12=4A

L =

C3

c
0
r

{

/

i W

MakcumanbHoe notpebneHue Toka 13=5A

L 7T A

3
0
n

Q. | C3
=

1

MakcumanbHoe no‘rpeﬁneHme aKTUBHOMN MOUWHOCTH

P=3600W

Wy 00

21



MakcumanbHoe n0Tpe6neHMe peaKTMBHOl\;I MOLHOCTHN

q Q=2500var

! MakcumanbHoe I'IOTpe6}1€HVIe nosHomn MOLWHOCTH

S=5700VA

4.2.6 IKcTpemanbHble 3HaYeHuUsA

CTpaHuMLbl OTOOPAXKEHMA IKCTPEMANbHbIX 3HAYEHW NOKa3bIBAOT MaKCUMasIbHble U
MWHUMaNbHble 3HauYeHWA GasHOro HaMpPAXKEHWs, TMHENHOro HaNPAXEeHUA, TOKa,
aKTUBHOW  MOLLHOCTW, PEaKTUBHON MOLLHOCTK, KaKyLlenca MOLLHOCTU W

KO3hPULMEHTA MOLLHOCTH.

Tabanua 4-6 CTaHWLLbl IKCTPEMAbHBIX 3HAYEHUI

OTobpaxkeHue OnucaHue

fiAH
MaKcmanbHoe 3HayYeHune d)aaHoro
Un HanpaxeHua,

Max. Un=380.8V.
3808

22




MakcrmanbHoe 3Ha4YeHUe aKTUBHOM

n
I
P MOLHOCTH,
5

Max. P=5707W.

MuHUManbHOe 3HavyeHne KosadpoduLmeHTa

PF MOLLHOCTH,
i

Min. PF=0.10.
n
u

4.2.7 CtpaHuubl TapuPOoB 3/1eKTPO3HEPrUmn

Mp1BopPbI MOTYT N3MEPATb INEKTPOIHEPTUIO MO YETbIPEM TaPUPHBIM 3HAYEHUAM B

ABEHAALATU BPEMEHHbIX 30HaX.

Tabnunua 4-7 CTpaHuLbl TapudOB INEKTPOIHEPTUN

OTobparkeHne OnucaHue

EAE W'

n n n ' 061wan BXOAALAA aKTUBHAsA IHeprusa
uuug i EAT= 19.862kWh

9867

23



EAE

Joo0

5344

> X

06Lwan BXOAALLANA aKTUBHAA SHEPruA Mo Ta

EAT1=5.944kWh

pudy T1

ERECW:

daao

Hd5

06Lwan BXOAALLAA aKTUBHAA SHEPrWA Mo T

EAT2=1.425kWh

apudy T2

ERE 3w}

adg i

d5cb

06Lwan BXOAALLANA aKTUBHAA SHEPrUA Mo Ta

EAT3=10.526kWh

pudy T3

EAEYHY

dood

2l ib

06Lwan BXOAALLANA aKTUBHAA SHEPruA Mo Ta

EAT4=2.016kWh

pudy T4

ECE Wi
000l

3486

0O6Lan sHeprvs 3a TeKyLWmii meca

EO.T = 3.486kWh

24



SHeprua no Tapudy T1 3a Tek

E0.T1=2.431kWh

yLWMA meca

SHeprua no Tapudy T2 3a Tek

E0.T2= 0.000kWh

yLWMA meca

SHeprua no Tapudy T3 3a Tek

E0.T3 = 1.435kWh

yWMA meca

SHeprua no Tapudy T4 3a Tek

E0.T4=0.000kWh

yLWMA meca

O6wwan sHeprvsa 3a 1-i npeablaywmin mecay,

E1.T =0.000kWh




C3Cy M
CaComr
sr

dHeprua no Tapudy T1 1-i npeaplayLwmin mecay,

E1.T1=0.000kWh

C3C3 M
sr

CoCar

dHeprua no Tapudy T2 1-i npeaplayLmin mecay,

E1.72=0.000kWh

=<
> X

0w COCOny GO0y o

C3C3mM

CyCom

dHeprua no Tapudy T3 1-i npeaplayLmin mecay,

E1.73 =0.000kWh

CICOm
CICJ
COC .

sk‘

dHeprua no Tapudy T4 1-i npeaplayLmin mecay,

E1.T4=0.000kWh

3G M
Lg €3 i~ | C3 G A~
Cjtjs

0O6Lwan sHeprva 3a 2-i Npeablaywmin mecay,

E2.7=0.190kWh




SHeprua no Tapudy T1 3a

E2.T1=0.000kWh

-1 NpeablayLwmin meca

SHeprua no Tapudy T2 3a

E2.T2=0.000kWh

-1 NnpeablayLwmnin meca

SHeprua no Tapudy T3 3a

E2.73=0.190kWh

-1 NpeablayLwmin meca

SHeprua no Tapudy T4 3a

E2.T4=0.000kWh

-1 NpeablayLwmin meca




4.2.8 Bpema

Tabnnua 4-8 CTpaHnua BpemeHu

OTob6pakeHne OnucaHue
EB ng Ha nsobpaxeHun ykasaHo: 16(rog), 05(mecay), 28(aeHb),
-U 08(uacbl), 45(MuHyTbI),37(CekyHAbI)

4.3 YnpaBneHue KHOMKamMu Ha naHenum

”“N'IU"
Haxmure [ ] B TeyeHMe 3 ceKyHA (MMHMMYM), a 3aTem OTnycTUTe ero, Ha

OAWH pa3, Ha

aucnaee noasuTca Ha,EI,I'IMCb"I"EHd". Haxmute ”” wnan "

; -
aucnaee nosaBUTCA HaAMNUCb “Praly. Haxmute ", BBEAUTE CBOM Maposb (no

A~ €
ymonuanuio 0001), Haxkas ” nnm ", a 3aTem HaxkmuTe “\.° ", Ecnm naponb

NPaBU/bHbIA, Bbl MOMETe BOWTM B MEHI NPOrPamMmMMUPOBAHMA, OAHAKO, ecau
ONCNed He MEeHAeTCA, 3TO O3HayaeT, YTo Bbl HE CMOMM BOWTU B MEHI0
nporpammupoBaHus. lMoxanyicta, nonpobyiite ewe pas. byabTe BHUMATENbHbI,
€C/IM  paHee MEHSAAW Naposib, He 3abbiBaliTe ero. [lporpammupoBaHue He
BO3MOYKHO, €C/IM MPaBU/IbHbII NAapo/ib He BBEAEH.

DYHKUUA YeTbipex KNaBUW B PeXKMMe NPOorpammupoBaHus. HarkmuTe KHOMKY

, UTOBbl MEepPeKNUYNTLCA Ha ApyrMe MeHo NPorpaMmmupoBaHus

Menu
WU U3MEHWUTb 3HAYEHUA; HAXKMUTE KNaBuLLy ”O", YTOObI BEPHYTLCA K BEPXHEMY

28




” n

YPOBHIO  MEHIO; Ha*Xmute Knasuuwy ) 4ytobbl BOWTM B MEHIO

nporpammmnpoBaHnAa U noaTeepanTb USMEHEHUA.

YT106bI U3IMEHUTb 3HAUYEHUSA, HAXKMUTE KNaBULY " 4T06bI BbIOPATL OUT, U

HaxkmuTe Knasuwy “~ " ytobbl U3MEHUTb YMCNO B BbIBPaHHOM BUTe.

Y106bl U3MEHUTb NONOXKEHUE AECHTMHHOﬁ TOYKM, npo,u,onmaﬁTe Ha*XUmMaTb

Knasuuwy l ” A0 Tex Nop, NOKa YACNO HE HAYHET MUTaTb, @ 3aTEM Ha*XMUTe

KNnaBuLy ”’, YTO6bI USMEHUTL MOJIOKEHWNE AECATUYHON TOYKM B MUTAOLLEM

COCTOSIHUM, HaXKMUTE Knasuuy “ ', 4TO6bl NOATBEPAUTL MNOOKEHUE.

Mocne M3MeHeHUA 3HaYEHUA UK NYHKTa MEHIO TPETbEro YPOBHA HaXXMuUTe
Knasuwy , YTO6bl NOATBEPAUTL M3MEHEHME N BEPHYTLCA K MEHIO BTOPOTO
,,“N’IU"
ypoBHaA. OA4HAKO, eC/IM HaXKaTb KNaBuLly D ), M3MeHeHuA He ByayT CoXpaHeHbI.
YT06bI BLIATM U3 pEXKMMa NPOrPaMMMUPOBAHKNA, CHauyaNa BEPHUTECH K

NepBOMY YPOBHIO MEHIO, @ 3aTEM HaXXMUTe ”@’, npubop OT05pa3MT"EHUE--HE Gr.

Huxke npusegeHbl Tpn BnUAa onepau,m‘/'l, KOTOpPble ABNAKOTCA Heobs3aTeNnbHbIMU.

1) coxpaHeHMe OTpeaaKTUPOBaAHHbIX HACTPOEK: HaXKMMUTE ” ;

2) He coxpaHeHWe oTpeaakTMPOBaHHbIX HACTPOEK: HarkMuTe *

“

[
’.”, Ha gucnnee nosBuTCA ”EHLE--HD", a 3aTeM Haxkmute

Menu
3) ocTaThCA B pexunme NporpaMmmmpoBaHus: HaxkmmTe “ O”.

29



4.3.1 CTpyKTypa MeHI0 HacCTPOUKM U NapameTpbl

MeHI0 yCTaHOBKM NapaMeTpoB MMEeeT Mepapxuyeckylo CTPyKTypy. Tpu CTPOKu

CBepxy BHWM3 COOTBETCTBYIOT NepBOMY, BTOPOMY U TPeTbemMy YPOBHAM MeHI0 no

OTAENbHOCTU.
Tabamua 4-9 CTpyKTypa MeHIo 1 napameTpsl
MepsbIit Btopoi#t
TpeTuii ypoBeHb OnucaHue
ypOBeHb ypoBeHb
Maponb
r ooon~9ggg MNaponb nonb3osatens
LodE
NO: HeT unkna
LMKknnyHocTb VES
: LMKANYHOE
oToBpaxeHns na / HES
ryr oToBpaskeHue CTpaHuL, ¢
L
VHTEPBANOM 3 CEKyHAp!
MoacseTka Bpems paboTbl NOACBETKU
Vo 0-180
Li U IKpaHa
OTob6paskeHne
Mepsas cTpaHuua npu
3HaueHui Hanpsi>keHwe, TOK U T.4, .
BK/IIOYEHUM Npubopa
di 5P pumop
BusyanbHaa
0 0: BbikOYeHa
CuctemHble CUrHanusauma
30~120: s3Hauenwus
HaCTPOWKM (muranve) 30~120
cyc Al - npesenos
AP. MMMYNIbC aKTUBHOM
Umnynbe
3Hepruu
3Hepruu AP/ rP
e rP. MMNY/IbC PEaKTUBHOM
oL
aHeprum
Cébpoc NO 6
1 He cbpacbiBaTh AaHHble
SHeprum no / HES VES: <6
1 CBPOCUTL faHHble
CLrE P
C6poc NO 6
1 He cbpacbiBaTh AaHHble
notpebneHus no / HES
- YES: c6pocuTb faHHbie
LLrd
Cépoc NO: He cbpacbiBaTb faHHble
no / YHES
3anuceit YES: c6pocutb paHHble

30



™

Bxogauwme

CUTrHanbl

! nPL

Cxema

NOAKNHOYEHNA

nEE

nid
n34
nic

n33:mw¢%umw
npososa
nJY: 1pu pasbl yetbipe
npososa

]
nie: oaHa dasa

MNepsuyHoe
MepBudHoOe 3HaueHue
HanpaXeHua 0~9999 kv
HanpAXKeHNs
PE |
BTopuyHoe
BTopuuHoe 3HaYeHune
HanpskeHue 0~690V
PE 2 HanpseHWs
MNepBuyHbIN
TOK 0~9999 kA MepBUYHOE 3HaYeHMe ToKa
r |
LE
BTOpUYHbI
TOK 0~6A BTopuyHOe 3HaueHMe ToKa

[E 2

Tok HeWTpanu

T

HeVlTpaanoe 3HaYeHue TOoKa.

Ecnv 310 “0", TO CTpaHULA He

I nlE
byaet oTobpakaTtbes.
SBHE / EUHE YacToTa anekTpoceTn
Yacrota
Agnpec
nono 10247 3HaueHwue agpeca npubopa:
npubopa oL i~y i 1247
Addr
CropocTb
Bbibepute 3HaueHue: 2400,
nepegauun 2.400~115.2
Mepsbiit 4800, 9600, 19200...
P bALd
nopT CBA3N I
F N Al 1. her NpPOBEpPKK, OANH
Lo f
dopmar nH | cTon-6ut
g1 g1
npoBepKn oa i 00 1: npoBepKa HeYeTHOCTU
LaHHbIX ERB ! ER ! NpOBepKa YeTHOCTU
dAER nd? nHZ: ner NpoBepKU, ABa

cTon-6uTa
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MapameTpbl

EYPE

I’PqS TOK U MOLLHOCTH

Pexxnum

paboTbl

[ P ~
[y ¢ CKO/Mb3AWMN
|
1

H.: dUKCMpOoBaHHbIe

MotpebneH NadE
ne
dﬂ d Bpema
obHoBNEHMA 0001~9999 Bpemsa obHoBNeHUA
BpemeHHasn
30Ha 0001~9999 BpemeHHas 30Ha
nkE
a Pexum
NCKPETHbI
. paboTbl l‘.‘l E n J‘J E M: pe3sepBHaa aHeprua
1 BxOg,

di

di - i~
dl -2

SEA

SER. nposepkKa craryca

DFF: BblIK/IlOYEH

Pexxum o FF - E n
I : yaaneHHoe
paboTtbl rEnR
npasnexue
ModE AL - yop
HL M:  curHanusauma
WnpwuHa
Mmnynbca 0~99.99s LnpurHa umnynbes
PeneliHbiit = i
BbIXOA, 3HayeHune T 3HauyeHue ana
i UL H..
I EEN CWUrHaAM3MpOBaHMA
do- 1! BennumHa BennumHa 3HayeHua ona
3HaYeHus 0~9999 cpabaTbiBaHWA CUrHANU3aLMK
uAL
3HauyeHue
3HaueHKe ructepesmca
rucTepesuca 0~9999
H4Y5
Bpemsa
33[1ePHKKM 0~99.99s YCTaHOBKa 3a/IePXKKM CMrHana
dELY
Tl
F 10 i/ 00.00 E i~EY Bbi6epuTe BpeMeHHbIe 30HbI 1
FE i
oo Bpems Tapudbl cooTeeTcTBYIOWME TapUdbl
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Flig
Felic
Tapuda pna
pasHbIX
BPEMEHHbIX

30H

Fllan

MecauHbIi

Tapudp

BbiGepuTe COOTBETCTBYIOLWWMIA

Tapud ANA KaKAOro mecaua

CoPY
CoxpaHeH
ne
OAHHBIX O
3Heprumn
B
onpegen
eHHoe
Bpems
KakAabli
mecsAy,

d H

[JeHb, vac

00~31

BbI6op BpemeHu 1 aatbl
COXpaHEeHWA NapameTpos ¢

npubopa

EHA
Bpema
CYMTbIBaH
na
nokasaHu

n

npubopa

loa, mecau,
OeHb, Yac,
MWHYTbI

CeKyHAabl

00~99

YcTaHOBKa BpemeHun

4.3.2 CucTemMHble HaCTPOMKKU

[ns nsmeHeHums napons Ha 112, BbI6opa UMKANYHOTO OTOBPAXKEHUA AaHHbIX 1

OUYMCTKM 3HEPTUU, HEOBXOAMMO CAenaTh creayloLee:
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Pral - [adE I'; LadE b &y%
0oog oot

45 | 845 €| 545 | | 545

= CadE — [odE “ CodE | CodE
. ooo it gtic

5 ] . - :}i gy% . 845

e &S 1 EEE m EHE | €5E
® no YES

gyg - Ly [© Syg - gyg

@ CLrE o CLrE B CLAE HHECLAE
|Z no HES

] - SAuE ': SAUE !.;\"E'Jﬂ Iy

= —~ no [ YE5 230

o 2303

Enter programming mode

Changepassword to 112

Set cydic display

Clear energy

Save modified data and
exit programming mode
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4.3.3 HacTpoiika BXOAALMX CUTHANOB
[ns yctaHOBKM BXogaLmx curHanos 10kB/100B 1 2000A/5A, a TakKe 4acToTbl TOKa

60 Ny HeobX0aMMO CnefoBaTh CAeayoLEMY arOPUTMY:

Pral | [CadE |¢ CadE | [ 595

oooo | oooi e ———
InPE | |1 APE |< | APE - I nPE
@] o HE’: = HEL- — HEE ] Select three phase foure wire mode
® n3d n34

I nPE | fnPf:vk'E: | nPEV" . I nPE
gPE f FIPE { FPe. I SPE 4 M
= HHBD . !HDU Change primary voltage to 10kV

I nPE » I nPEy © I nPEv | |1 nPE
PE 2 FFPE2 T PE2 —PE2

:E 0388 D lﬂﬂ Change secondary voltage to 100V
I nPE . I nPE N I aPE |1 nPE

e 1 (e 1 BE 1Bk |

[~ HDBS HEDU Change primary current to 200A

& I nPE - 1 nPE ., Eﬁ_,f nPE . - I nPE

“EE & HEE 2 (e 2 TIEE £

BBE ’ DDBS Change secondary cument to SA
< 1nPE | [InPE |© 1 nPE | [I nPE

8 TF R CFEE CEE CEL
SHHE | EGHE Change frequency to 60Hz
I nPE |_[SAUE |<[SAE | faadh
= T na [ JES dd0c |  seemestedcammaon
‘2cid
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4.3.4 HacTpoiika napameTpoB CBA3U

[Ona nameHeHusn ajpeca CBA3U Ha 12, YCTaHOBKM CKOPOCTK nepefadn gaHHbIX Ha

9600 6/c, Bbibopa dopmaTta NPOBEPKM AaHHbIX E81, He06X0AMMO NPOU3BECTH

cnepyrouime onepaumm:

Prol | . |CodE
ooon

: CodE

aog ¢

545

— — Addr
ooag i

c

Loflt | |Lalll [©
~ Addr

Caflt
agi2

Calll

Al [

4800

Lafll | |Lalll |©
bR — BAlH [~

Laflt
9600

| Lofll
kAL

bAUd

DAl

Cofll | [Eafll |
dREAR I dAER =

Cafll
dAEA

e o

l rAl | | EAI
545 |_[GAGE |<[GAuE | 2301
5 = na (| 4ES (“ra302

p== 55

Enter programming mode

Addr —

Change communication address to 12

Change baud rate fo 9600

dAEAR

Change check mode to E81

Save modified data and
exit programming mode




4.3.5 Hactpoiika peneiiHoro Bbixoaa

Ona YCTaHOBKU pexXnma CUrHaansauunm npu npesblilieHnn JIMHEWHOro HanpaxeHuA

Bbiwe 110B, Ans NnepBoro pesneiiHoro BbIxo4a, T.e. A8 3aMblKaHUA NepBoro pene,

HeobxoaMmo caenatb

cnepyrouiee:

Pral

CadE

El NE
aonn

©) = (&)
oooo oog !
do-! | |do-1 géda-I o/ do=1
=i ~ flodE = ModE |~ MNadE
@ oFF AL~
do-1 | 'do-1 gﬁda—f _;du—f

do-1
I EEN
Un H

do- 1
uAL
booo

(1ag

do-1

da-1! | _

dELY
0aog

dELY
1agg

— HYs ¥ HY5 [ HYyS |© HYyg
~ ooao | | bosp
do-1 | |do=-1 (€ da=-1 do- |

“ JELY

SAuE

no

SAuE
YES

_f23mi,
2302

=il

Enter programming mode

Change relay output
mode to alarm mode

Change pulse width to 10s

Change alarm mode to
high line voltage alarm

Change alarm value to 110%

Change hysteresis value to 5%

Set delay time as 10s

Save modified data and
exit programming mode



5. ®yHKUUM cBA3MN

Mpnbop MO ymonyaHui OCHalleH oAHMM nopToM RS485 c¢ npoTOKONOM
Modbus-RTU.

6. lononHuTenbHble GyHKLUUN

6.1 UmnynbCHbIM BbIXoA,

B npubope npucyTCTBYET OAMH WMMYNbCHBIA BbIXOA 3HEPrUM, KOTOPbIN
MoXeT paboTaTb B pexuMe cyeTa MMMYIbCOB aKTMBHOW WM PEaKTUBHOM
3Heprun. C NOMOLLbIO 3TOW (PYHKLIMM MOXHO peanun3oBaTtb YY4ET 3HEprum Ha

ynanéxHHom TepmuHane, MK unu B cneumanbHbIX NporpaMManx.

VCC
Meter
] 47
E <an G
_._{?
GND

PucyHoOK 5-3 MMnynbCHbIV BbIXOA,

A. 2nektpuyeckune napameTpbl: VCC<L35B, 1z<10MA;

B. Pexkumbl umnynbcos: 5000 mmn/kBTy (amanasoH 380B/5A), 20000 mmn/KBTY
(amnanasoH 380B/1A, 100B/5A) , 80000 umn/kBtu (amanason 100B/1A).

CwmbICn 3aknoyaeTcs B TOM, YTO Korga mamMepuTenb HakannusaeT 1kBTy,
4MCro BbIXOAHbIX MMMynbcoB coctaensieT 5000. CnenyeT NnogyepkHyTh, YTO
1kBTY-3TO BTOpMYHbIE OaHHblE O 3Heprun. Ecnu npubop nogkntoyeH K
TpaHcopMaTopy  HanpsbkeHus  unu - TpaHcdopmaTtopy  Toka, TO
COOTBETCTBYHOLIME MMMYIbCHble AaHHble 5000 COOTBETCTBYHOT AaHHBLIM
nepBuMYHON aHeprun 1 KBTY X OTHOLLEHWE HanpskeHus TpaHcdopmartopa

HanpsikeHWsl X OTHOLLEHWNE ToKa TpaHcgopmaTopa Toka.
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C. MpumMep NpUMeHeHUs: YCTPOMNCTBO MOACYETA MMMYNbLCOB WUCMONb3yeTcs
ans tepmunana MNIK. Mpegnonoxum, 4To B TedeHue nepuoga C AfIMHOM t
yncro cobpaHHbIX MMMynbcoB paBHO N; Bxog npubopa - 10kB/100B,
400A/5A, Takum obpas3om, HakonmneHHas 3Heprus npubopa 3a 3TOT nepuon
coctasnset N/ 20000x100x80.

6.2 INCKpeTHbIii BXOA,

Mpubop nogaepxvBaeT ABa AWUCKPETHbIX Bxoda. BxogHonm curHan 220B
nepemMeHHOro Toka.

CyuiecTByeT ABa pexrmMa paboTbl AUCKPETHbIX BXOAOB:

a. KOHTPOSflb COCTOSIHMS: NpuOOpP MOMNy4yaeT COCTOSIHME KOHTaKTa W
nokasblBaeT ero Ha nepegHen naHenu. NameHeHne ctatyca byaeTt nokasaHo
HemeaneHHo.

b. 3anacHas 3Heprusi: COCTOSIHUE KOHTaKTa - CUHXPOHHBIA CUrHanm.
M3mepeHne 3anaca aHeprum Ha4MHaeTCcs C MOMEHTa MOMyYeHusl curHana, B

TO BpeMsA Kak OCHOBHOE U3MepeHne aHeprun npexkpatwlaeTcd.

6.3 PeneiiHbiii BbiIXog,

Mpubop umeeT ABa peneviHbIX BbIXoAa.

PeneliHbIl BbIxo4 MMEET ABa pasnnyHbIX pexnma paboTbl: pexum
CUrHanusaunm n pexxmm OUNCTaHUMOHHOIO ynpasrieHus. Pexum pa6OTbI,
YpOBE€Hb CUrHanmsaunnm n gmana3oH Cpa6aTbIBaHMF| Kaxxgoro peneﬁHoro
BbiXxoda MoryT ObITb YCTaHOBI1€HbI B npouecce nporpaMmmMmnpoBaHua.
anMe‘-laHMe: CbOpMaT AaHHbLIX Anana3oHa TpPeBOrn - 3T0 BTOPUYHLbIE
uenovyucrieHHbleé OaHHbleé CeTuU. KOHerTHbIﬁ (*)OpMaT OTHOCUTCA K

cnepywolwen tTabnuue. (“H "ykasbiBaeT Ha BbICOKMIA YPOBEHb TPEBOIHU, a
“L" - Ha HU3KUN YPOBEHb TPEeBOrNn)

39



Tabaunua 6-1 3HAYEHUSA CUrHanM3aLUun 1 onucaHue

0O603HaueH
dopmaTt OnucaHue
ne
Un.H CuUrHanmMsauma BbICOKOrO  3HavyeHua noboro
XXX.X B
$basHoro HanpsaxxeHua
Un. L CurHanuMsaums  HWM3KOro  3HadeHua  aoboro
XXX.X B
$a3Horo HanpsaXKeHua
Ul.H CurHanuMsaums  BbICOKOrO 3HauyeHus noboro
XXX.X B
JIMHEHOTO HanpAXeHUA
ul.L CurHanuMsaums  HM3KOro  3HadeHua  oboro
XXX.X B
JIMHEHOTO HanpAXeHUA
I. H CurHanuMsaums  BbICOKOrO 3HauyeHus noboro
X XXX A
dbasHoro Toka
I. L CurHanuMsaums  HM3KOro  3HadeHua  oboro
X XXX A
dasHoro Toka
In. H CurHanusauma BbICOKOrO  3HayeHMA  TOKa
X XXX A
HenTpanu
In. L X.XXX A CUrHann3auma HU3KOro 3Ha4YeHMA TOKa HernTpanu
P. H CurHanmMsauma  BbICOKOrO  3HayYeHUsa  obuiel
XXXX BT
AKTMBHOWM MOLLHOCTH
P. L CuUrHanmMsaumMa  HWU3KOTO  3HayeHWa  obuiel
XXXX BT
AKTMBHOWM MOLLHOCTH
Q. H CurHanmMsauma  BbICOKOrO  3HayYeHUsa  obuiel
XXXX Bap
pPeakTUBHOM MOLLHOCTH
Q L CuUrHanMsaumMa  HWU3KOTO  3HayeHWa  obuiel
XXXX Bap
pPeakTUBHOMN MOLLHOCTH
S. H CurHanmMsauma  BbICOKOrO  3HayYeHUsa  obuiel
XXxx BA
NOSIHOW MOLLHOCTH
S. L CurHanmnsaums HM3KOro 3HadeHus obuuein noaHom
XXxx BA

MOLLLHOCTM
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PF. H CurHanuMsaums  BbICOKOTMO  3HauyeHuss obuero
X.XXX
K03bdMLMEHTA MOLLHOCTH
PF. L CuUrHanuMsaums  HWM3KOro  3HayeHua  obuwero
X.XXX
K03bdMLMEHTA MOLLHOCTH
F. H XX.XX CurHannsaums BbICOKOrO 3HaYeHMe YacToTbl CeTH
F.L XX.XX CurHanmnsauma HU3KOro 3Ha4YeHMe YacToTbl CeTH
UTH.H CurHanmsaumsa BbICOKOrO 3HayYeHuA THD
XX.XX
HanpAaXKeHns
UTH.L CurHanmsaumsa HWU3KOro 3HayeHuA THD
XX.XX
HanpAaXKeHns
ITH.H XX. XX CurHanmsauma BbiCOKoro 3HavyeHna THD Toka
ITH.L XX. XX CurHanmsauma HM3Koro 3HavyeHna THD Toka
D.IA.-H CUrHanmMsauma BbICOKOrO 3Ha4yeHMA Tekylero
X XXX A
cnpoca Toka no ¢ase A
D.IA.L CUrHanmMsaumMa HU3KOr0 3HavyeHuA Tekylero
X XXX A
cnpoca Toka no ¢ase A
D.IB.H CUrHanmMsauma BbICOKOrO 3Ha4yeHUA TeKylero
X XXX A
cnpoca Toka no ¢ase B
D.IB.L CUrHanmMsauma HU3KOr0 3HayeHuA Tekylero
X XXX A
cnpoca Toka no ¢ase B
D.IC.H CUrHanmMsauma BbICOKOTO 3HaAYyeHMA TeKyLero
X XXX A
cnpoca Toka no ¢aze C
D.IC.L CUrHanmMsaumMa HU3KOFO 3HAYeHMA TeKyLero
X XXX A
cnpoca Toka no ¢aze C
D.I.H CUrHanmMsauma BbICOKOTO 3HaYeHMA TeKyLero
X XXX A
cnpoca Toka
D.I.L CUrHanmMsaumMa HU3KOFO 3HAYeHMA TeKylero
X XXX A
cnpoca Toka
D.P.H ChrHanmMsauma  BbICOKOTO  3HA4YeHMA  cnpoca
XXXX BT

0buel TekyLLen aKTUBHOM MOLLHOCTH
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D.P. L CurHanmMsaumsa HU3KOro 3HayeHus cnpoca obuuei
XXXX BT
TeKyLLEeN aKTUBHON MOLLIHOCTH
D.Q.H CurHanuMsaumsa  BbICOKOTO  3HayeHWAa  cnpoca
XXXX Bap
obLel TeRyLLeit peakTUBHOM MOLLHOCTH
D.Q.L CUrHannsauma HU3KOro 3HayeHuA cnpoca obuiel
XXXX Bap
TeKyLLeh peakTMBHOM MOLLHOCTH
D.S.H CurHanuMsaumsa  BbICOKOTO  3HayeHWAa  cnpoca
XXxx BA
obLuel TekyLwei NOAHOM MOLLHOCTH
D.S.L CUrHanmn3auma HU3KOro 3HayeHuA cnpoca obuiel
XXxx BA
TeKyLLEen NOHON MOLLIHOCTH
D1-1 -- #1 anckpeTHbI BXxoa — 1 aelicTeue
D1-0 - #1 nuckpeTHbIl Bxoa — 0 aelicteune
D2-1 - #2 nuckpeTHbIl BXxoa — 1 aelicteune
D2-0 - #2 nuckpeTHbIl Bxoa — 0 aelicteune

MpumeyaHus:
1. BbICOKMI / HU3KMI1 CUrHaN TpeBoru

HW3KK1I1 cMrHan TpeBoru o3HavaeT, YTo Korga U3MepeHHoe 3HaYeHNe a1eMeHTa
HUW¥Ke NOPOroBOro 3Ha4YeHUA CUrHanNa TPEBOTU, pesie aKTUBUPYETCA; BbICOKUI
CUTHAN TPEBOMM O3HAYaEeT, YTO KOraa U3MepeHHoe 3HaYeHMe Bblille NOPOroBoro
3HAYEHMA CUTHANA TPEBOTU, pene akTMBUpyeTca.
2. AlnctaHUMOHHO ynpaBasemoe pene

Ecnu peneitHblli BbIX04, HAXOAMTCA B ANCTAHUMOHHO YNPaBAAEMOM PeXUME, TO
DYHKLMA CUTHANN3ALMKN JOMKHA BbITb BbIKNtOYEHA. Ecv 3agaHHOe 3HaYeHue

paBHO O, TO pefieliHblii BbIXOA HAXOAUTCA B PEXKUME HOPMAJIbHOTO YPOBHS.

6.4 Max./Min. 3HaueHusa cnpoca
Mpnbop moxeT 3anucbiBaTb Max./Min. 3HaueHUA HanPAMKEHUA, TOKa,
MOLLHOCTM U FaPMOHMUK, 3 TaK¥Ke COXPaHATb 3TU AaHHbIE NO TEKYLLEMY, MPOLLAOMY

¥ N03anpoLIoMy mecsLy.
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Mpnbop MoXeT M3mepaTb NoTpebHOCTb B TpexpasHOM TOKe, 06Liei aKTUBHOW
PEaKTUBHOW MOLWHOCTM U O6LEN KaXylwenca MOLWHOCTU. Pexumbl MsmepeHus

cnpoca moryt 6bITb YCTaHOB/1IEHbI C MOMOLLBLIO NOPTa CBA3U.

6.5 3anucb cobbiTuii

3T0 yCTPOMCTBO noagepumBaeT OYHKUMIO 3anucu  cobbituid.  CuuTbiBaHWE
MHPOPMaLMKM 3aMUCK M YCTAHOBKA COOTBETCTBYIOLLMX NapameTpoB MOTryT ObliTb
peann3oBaHbl TONbKO Yepes NopT CBA3MN.

3anucb SOE BKAoyaeT B cebs 32 yacTu CobbITUY, KOTOpble copep:KaT Bpems
aKkTMBaumm undpoBoro BXxoaa u penerHoro Bbixoaa. PaspelueHue coctaBnset 1 mc.
3anucb BbIXOA0B U3MEPEHUI 3a Npesen NOPOroBbIX 3HAaYEHUN BKAtOYaeT B ceba 10
WITYK KaXOO0ro HanpsXKeHWs, TOKa U aKTUBHOW MOLLHOCTW, KOTOPble OLEHUBAOTCA
Kaxkable 1 cekyHay. Korga ntoboe pasHoe HanpsarkeHue u ¢asHbii TOK Uam obuwasn
aKTUBHAA MOLLHOCTb BbIlE WM HUXKe MOPOroBOro 3HAYeHWsA, COOTBETCTBYOLLEE

cobbiTne 6yp,eT 3anncaHo. 3HavyeHna CUrHanoB TpEeBOIrn moryTt 6bITb U3MEHEHDI.

7. Bo3amoKHble npobaembl n cnocobbl ycTpaHeHUsn

7.1 Npobnembli cBA3U

1) npubop He oTNpaBAAeT faHHble

CHayana ybepmutech, 4To MHbOPMALMA O HACTPOWKe CBA3M NPUBOPA, TaKanA Kak
afipec, CKOpPOCTb Nepesayn AaHHbIX B 604axX U pexnm npoBepKu, COOTBETCTBYET
TpeboBaHMAM KoMNbtoTepa. Eciv HeckonbKo NpUBOPOB He OTNPABAAIOT AaHHbIE,
noyanyncTa, NpoBepbTe, NPaBUIbHO X NOAKIOYEHA KOMMYHUKALMOHHAA WWHA U
HOPManbHO N1 paboTaeT npeobpasosaTenb RS485.
Echm oavH  uM3mepuTenb  WAM  HECKONIbKO  CBA3bIBAOTCA  HEHOPMasbHO,
COOTBETCTBYIOLLAA KOMMYHUKALMOHHAA WWHA TaKXe A0/XKHa b6biTb NposepeHa. Bbl
MOXeTe NPOoBepPUTb, eCTb AN OLWMBKA B MAaBHOM KOMMbOTEPe, NOMEHAB ajpeca
NOAYMHEHHbIX MAWWH HOPMasbHO pPaboTaloWero cyeTyMKa W He MpPaBU/IbHO

paGOTaI-OUJ,eI'O cyeTymka. Kpome TOro, Bbl MOXeTe [MpPOBEpPUTb, eCcTb Jn
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HEeMCcnpaBHOCTb B CYETYMKE, 3aMEHMB YCTAaHOBOYHbIE MONOXKEHUA HOPMAJbHbIX U
HEHOPMaNbHbIX CHETYMKOB.

2)aaHHble, oTNpaB/ieHHble NPUHOPOM, HEBEPHbI

Mepepaya gaHHbIX, KOTOpPaA OTKPbITa ANA N0/b30BaTe/Ie BKAOYAET OCHOBHOM TUN
AaHHbIX “float” n BTOpUYHBINA TMN daHHbIX “int/long”. Moxanyicta, BHUMATENbHO
NpouYnTalTe MHCTPYKUMIO MO aapecy U GopmaTy XpaHEHWs AaHHbIX B Tabauue
afpecoB cBA3W W ybeauTecb, YTO [aHHble MNepedatoTcs B COOTBETCTBUM C
OTHOCUTE/IbHbIM pOPMATOM.

MpepnaraeTcs 3arpysuTb TectoBoe nporpammHoe obecnedeHne MODSCAN ans
npotokona cssazn MODBUS-RTU ¢ Hawel gomaliHen CTpaHuubl. TO NporpammHoe
obecneyeHne NPUHMMAET CTAaHAAPTHbIN NpoTokon MODBUS-RTU, KoTopblii moKeT
oTobpakaTb AaHHble B TaKMX dopmMaTax, KaK Lesioe YnC/o, C NiaBatoLelt 3anaTon u
WwecTHaAUaTePMYHOE 4YMCNO, TaK YTO Bbl MOMeTe CPaBHUTb AaHHble C

NM3MepPEHHbIMN OaHHbIMMU, OTO6pa)KaeMbIMM HenocpeaCTBEHHO Ha an6ope.

7.2 HesepHblie nsmepeumna U, I n P

CHavana ybeguTecb, 4To B K NpMboOpy NOAKNHOYEHbI BEPHbIE BXOAALME CUTHANbI.
Bo-BTOpbIX, ybeauTecb, 4YTO CUrHaNbHbIK NPOBOA MOAK/IOYEH MNPABU/bHO,
Hanpumep, KNEMMbl TEKYLLEro curHana (T. e. BXOA), a TaKKe NocneaoBaTesIbHOCTb
$a3 pgomKHbl 6bITb NpaBuUbHbBIMKU. [poBepbTe oTObpaxkeHne WHPopmauum o
MOWHOCTU Ha Agucnnee an60pa, npn npasuibHOM NOAKNKOYEHUN CUMBON
OTOﬁpa)KaeTCFI NONOXUTENbHbIM, OTpULATENIbHOE 3HAaYeHNE TOBOPUT 06 OﬁpaTHOI;I
nepegaye, KOTopaa Bbl3BaHa HeNpasuibHbiIM coeanHeHnem NVHAI BXO4a-BbIXo4a
UIn Henpaswu/ibHbIM COoegUHEHUEM NocnenoBaTe/IbHOCTU ¢a3.

bonee Toro, I/IEKTPUYECKME NapamMeTpbl, 0T06pa)'KEEMbIe Ha an60pe, ABNAKOTCA
3Ha4YeHnAMU I'IepBI/NHOI7I uenn; 3TO MOXeT npuBeCtTM K HenpaBuibHOMY
OTOOPAXKEHWNIO /TIEKTPUYECKMX NAPAMETPOB, EC/IU KO3DDULMEHTbI TPaHCHOPMaL MM
C Y4Y4eTOM BHelWHero TpaHcpopmaTopa HaACTpoeHbl He BepHo. [uanasoH
HanpAXxXeHnAa M TOKa NO YMOJYaHUKO HE MOXKeT ObITb U3MEHEH MOCae NOCTABKM.

CeTb MOAKNIOYEHUA MOXKET ObITb M3MEHeHa B COOTBETCTBMM C d)aKTW-IECKMM
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NOAKNIOUYEHMEM HA MECTe, HO pPEeXUM MOAK/YEHUS, YCTAHOB/EHHbIA B
NporpamMmMuvpoBaHUM,  OOJIKEH  COOTBETCTBOBAaTb  daKkTUyeckomy  cnocoby

NOAKNKOYEHNA, UHAYE 3TO MOXKET NPUBECTU K HENPABU/IbHOMY 0To6pa>o<eHmo.

7.3 HenpaBunbHoe NoAKAIOYEHUE NUTAHUA

JHeprMs HaKan/iMBaeTCA Ha OCHOBE W3MEpPEeHMA MOLLHOCTW; NpOBepbTe,
COOTBETCTBYET /M OTObpakaemoe 3HayeHMe MOLLHOCTM (aKTMYeCKOM Harpyske.
MocKkoNbKy npubop noaAep’KMBaeT ABYHANPaBNEHHOE W3MepPeHWe 3Hepruwm,
3Heprusa byaeT HakanaMBaTbCA B 06paTHOM HaMpaBAeHMM, @ He B NPAMOM, €C/u
NpPoBOAA HE MNOAK/OYEHbl AO0/MKHbIM 06pasom MM 06Lan aKTMBHAA MOLLHOCTb
oTpuuaTenbHa. Hambonee pacnpoctpaHeHHOU npobaemolt Ha mecTe ABAAETCA TO,
YTO BXOZHOM M BbIXOLHOM NpoBoAa TpaHCcPopmaTopa TOKA HaXogAaTCsA B 06paTHOM
coepguHeHmun. HabntogaiiTe 32 3HaKOBOW aKTMBHOM MOLLHOCTbIO B OTAENbHOM da3e,
M OHA MOMKET 6bITb OTPULLATENBHOW U3-32 HEMPABUALHOIO NOAK/OYEHUA, U Bonee
TOro, HenpaBwWbHaA NOC/eA0BaTENLHOCTL Ga3 MOXKET NPUBECTU K HEMPABUIbHOMY

3anycky.

7.4 NMpubop He paboTaeT

y6€,CI,MTECb, YTO K KneMmaM NMUTaHnA NogKn4veH I'IpaBl/I}'IbeIi;l UCTOYHUK NUTaAHUA.
MocKkosbky Npubop MOXKeT ObiTb MOBPEXAEH HAMPSKEHUEM NUTaHUA, KoTopoe
Haxo4uTcAa 3a npeaenamm HOMMUHA/ZIbHOINO AMana3oHa, OH MOXeT 6bITb BblBE€AEH U3
cTposA. Mcnonb3yiite MynbTUMETP ANA W3MEPEHUs HamnpsKeHua WCTOYHMKa
nutanua. Ecam I'IpM60p He BK/KYaeTCA, Korga HanpaxXeHue npasuabHoe,
no»(any|7|CTa, OTKNKYNTE U NOAKNKYUTE ero CHOBa, a 3aTtem, ecau I'IpM60p He
pa60TaeT, no»(any|7|CTa, cBAXUNTECH C Halwnm oTaenom TeXHNYEeCKOoro

obcnyRkuBaHus.

7.5 Mpubop He pearnpyet Ha MaHUNYAALUN
Ecnun I'IpM60p He [OaeT HUKAKOro OTBeTa NOocC/ie Ha*aTuAa KaaBull Ha nNaHenu,
OTK/IIOYNTE N NOAKNHYMUTE ero CHOBa. |_|0)Kal1yl71CTa, CBAXUTECDb C HAWWMM OTAENOM

TeXHU4YeCKoro OﬁCﬂy)KVIBaHMH, ecin an60p He pa60TaeT B HOPMaNbHOM pexnme.
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7.6 Opyrue npobaembli

|'|o>+<any17|CTa, CBAXUTECb C HaWkuM OTAeNoOM TeEXHUYECKOro 06C}1y)'KVIBaHMH, YTObbI
[atb nogpobHoe onucaHve npobnembl. Hawum cneumanuctbl NPoaHanvM3vpyoT
BO3MOXHble NPUYUHbI B COOTBETCTBUK C BallMM ONUCaAHUEM. KomnaHuA HasHauuTt
TEXHUKOB ONA peleHna I'Ip06HEM Ha mecCTe Kak MOXXHO CKopee, eciun np06nema He

MOXKeT bbITb peweHa yaaneHHo.

NHPopmauma, coaepikallasca B HACTOAWEM [AOKYMEHTe,
MOMKeT BbITb M3MeHeHa 6e3 AONONHUTENbHOIO YBEAOMNEHMS.

JIANGSU SFERE ELECTRIC CO., LTD.

Add: No.1 Dongding Road, Jiangyin, Jiangsu, China.

P.C: 214437

Tel: +86-510-86199063 +86-510-86199069 +86-510-86199073
Email: export@sfere-elec.com

Website: www.sfere-elecnova.com
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