PykoBoACTBO
no aKcnayarauuu

MHOrodoyHKLMOHAIbHbIN
n3mepuTtesibHbi Npubop SM-E



HA3HAYEHME

MHorodyHKUMOHaNbHbI M3MepuTenbHblii npuéop SM-E EKF (nanee npuGop, nsmepu-
TeNb) ABNAGTCA UMGPOBLIM NPOrpaMMUPYEMbIM YCTPOCTBOM, NPeAHa3HaYeHHbIM ANA
“3MepeHnA napameTpoB TpexdasHbiX 3-X UK 4-X NPOBOAHbIX CETE C CUMMETPUYHOI 1
HECUMMEeTPUYHOI Harpy3Koi C 0AHOBPEMEHHbIM 0TOOPaKeHEM U3MepPAEMbIX BEUYMH
1 uncpoBoii Nepesayeit AaHHbIX.

lMpu6op AaeT BOSMOXHOCTb yNpaBieHUA, aHann3a u oNTUMU3aumm pa6oTbl aHepreTu-
4eckoro 060pyA0BaHNA, CUCTEM W NPOMBILLNEHHbIX Lienei.

Mpu6op n3mepsaeT cneayrolime napameTpbi:

- CpeAHEeKBaApaTMYHbIX 3HAYEHUIA TOKA N HaNPAXEHWUA, YacTOTbl, aKTUBHOI, peaKkTuB-
HOVl 1 NONHOM MOLYHOCTH, aKTUBHOM M PeaKTUBHOM 3HEPrun B NPAMOM U 06paTHOM Ha-
npaenexunaAx;

- K09(h(HULIMEHTOB MOLYHOCTH, 4aCcTOTI;

- YCPeAHEeHHO aKTUBHO U pPeaKTUBHO MOLLHOCTH;

- NKOBbIE 3HAYEHUA.

[inA koppekTHOro 0To6paXkeHUA AaHHbIX, HaNPAXEHUEe U TOK YMHOXAKTCA Ha 3ajaH-
Hble K03(huuneHTb TpaHc(opMaL i M3MepUTENbHbLIX TpaHCHOPMaTOPOB.

lMokasaHnA MOLLHOCTM pacCynTLIBAOTCA M 0TOOpPaXalTcA B COOTBETCTBUN C 3ampo-
rpamMMuUpoBaHHbIMK Ko3thuumeHTammu TpaHCOPMaTOPOB HAaNpAXEHNA U TOKa.

3HayeHue Kax/o0i U3MepAEMOii BENIMYUHBI MOXKET NepeAaBaTbCA N0 CETU K BEAYLLEMY
YCTPOiCTBY NocpeAcTBOM UHTepdeiica RS485.

NMnynbcHbI BbIXOA MOXHO MCNONB30BATL ANA NPeo6pa3oBaHNA aKTUBHOM M peakTuB-
HOW 3Heprun.

A Mpepynpexpaexue!
e [lepep ycTaHOBKOW M MoAkntoueHWeM npuGopa BHMMATENbHO MpouUTanTe
ZlaHHOe PYKOBOACTBO.
e [Ipou3BoauTENb HE HECET OTBETCTBEHHOCTb 3@ N0Gble HECYACTHbIE Clyyau,
BbI3BaHHbIE HECOOHOAEHNEM MHCTPYKLMIA JAHHOTO PYKOBOACTBA.

A Buumanue!
OnacHocTb NopaXkeHUA aNeKTPUYEeCKHM TOKOM, 0XKOroB UK B3pbiBa!

* YcTaHOBKY W 06CnyXuBaHWe AaHHOro npubopa MOXET BbIMOMHATb TONMbKO
KBanUMUMpoBaHHbI NnepcoHan.
* [lepep pa6oToii 30NUPYiATE BXOA HANPAXKEHUA U UCTOYHUK MUTAHUA, a TakxKe
3aMKHWUTE BTOPUYHblE 06MOTKM BCEX TpaHCchOpMaTOpOB ToKa.
e JinA NpoBepKkN HaNW4YMA UM OTCYTCTBUA HaNPAXeEHWA B Kakoi-nu6o vyactu
npubopa Bcerha MCMonb3yWTe TECTEP, PaCCUMTaHHbIA Ha COOTBETCTBYHLLEE
HanpAxeHue.
* [lepep nopayeit NUTaHUA YCTAHOBUTE Ha CBOWN MeCTa BCE MeXaHW4eckue Ya-
CTH, ABEPLIbI NNV KPbILLKM.
¢ [lapameTpbl 371€KTPO3HEPruM, NOAABAEMON HA AaHHbIA NPUBOP, He AOMKHbI
BbIXOANTb 3@ PAMKM HOMUHANbHOIO paboyero AManasoHa.



Cneaytolme cuTyaumu MOryT NpuBECTH K BOSHUKHOBEHMIO NOBPEXAEHMIA npubopa unu

BbI3BaTb OWKGKK Npu ero pa6oTe:

* BbixoaAllee 3a paMKu HOMMHaNbHOrO paGoyero AuanasoHa U3mMepAeMoe Hampaxe-
HWEe W HanpAXXeHWe OCHOBHOIO NUTAHMA.

* BbixoAALlaA 3a paMKU HOMUHaTbHOrO pa6oyero Aana3oHa 4acToTa CeTu.

* HeBepHan NONAPHOCTb TOKA MW HAaNPAXEHWUA Ha BXOJE.

* 0TcoeANHEHNE KOMMYHUKALMOHHOMO pa3bema npu BKIKYEHHOM NUTaHUK.

* HenpaBunbHoe NoAcOeAMHEHME KNEMM.

& He npukacaiTecb kK knemmam npu6opa Bo BpemA ero pa6oTbi!

Hecoﬁmon,euue 3THUX NPEeBEHTUBHLIX Mep MO)XXeT NPUBECTH K NOBPeXXAEeHUI oﬁopy-
AOBaHWA UNu TpaBmam moneﬁ.
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1 OCHOBHbIE CBE[JEHWUA OB U3ENUK

1.1 Ccbinku Ha cTaHAAPTHI Ha U3genue
Ccbinki Ha MeXAYHapoAHbIe CTaHAapTbl:

M3K 62053-22:2003 — «AnnapaTypa ANA U3MePeHUA INEeKTPUYECKOi SHeprinn NnepemeH-
Horo Toka. YacTHble Tpe6osaHua» HYacTb 22. CTaTUyeckue CHETYUKM aKTUBHON 3HEPrum
knaccos To4HocTy 0,28 1 0,55».

M3K 62053-23:2003 — «AnnapaTypa ANA U3MEPEHUA INeKTPUYECKOH IHeprum nepeMeH-
HOro Toka. YacTHble Tpe6oBaHuA. YacTb 23. CYeTYMKN CTaTUYEeCKUe PeakTUBHOM 3Heprum
(knacc 2 u knacc 3)».

M3K 61010-1:2001 — «be3onacHocTb anekTpuyeckoro o60pyA0BaHMA ANA U3MEPEHMs,
ynpasneHna u naéopaTopHoro npumeHenna. Yactb 1. 06wwme Tpe6oBaHuay.

M3K 61000-2-11 — «3nekTpomMarHuTHaA cCOBMECTUMOCTb. YacTb 2-11».

M3K 60068-2-30 — «cnbiTaHnA Ha BO3AeNCTBUA BHELWHMUX (hakTopoB. HYacTb 2-30».

1.2 06wan unchopmayua

MHorodyHKUMOHaNbHbIA M3MepuTenbHbi npuop SM-E EKF no3sonAeT namepath pas-
JIMYHbIE NMapameTpbl 3NEKTPUYECKON CETU U 3NeKTPOIHEPruio B ABYX HAanpaBneHuAx, a
TakXe npeaycMaTpuBaeT uudpoByio cBA3b. [pubop Wrpoko NpuMeHAeTCA B pa3Hoobpas-
HbIX CMCTEMAax KOHTPOA, CUCTEMax ynpaBieHuA 3Heprue, cucTemax aBTomMaTU3auum
NOACTaHUMA, CUCTEMaxX aBTOMaTU3auMu nepesayn 3NeKTPO3HeprnM U KOMMYTaLNOHHBIX
wkachax. laHHbI npu6op 06nafakoT TakKUMK NpeUMyLLecTBaMu, Kak yA06CTBO YCTaHOBKM
W 06CNyXMBAHUA, MPOCTOTA NOAKIKYEHNA, UHTYUTUBHO MOHATHOE MEHI0, BO3MOXHOCTb
yAanéHHoro c6opa AaHHbIX, NPOrpaMMuUpoBaH1e 1 3anucb NapameTpoB Ha MecTe NPou3-
BOACTBaA pa6oT.

2 TEXHWYECKWUE NAPAMETPbI U ®YHKLMN

2.1 Texuuyeckue napameTpbl

Pa6ouue ycnosna okpyxaioueii cpegbl

Pa6oyan Temnepatypa -40°C-70°C
TemnepaTypa xpaHeHus -40°C-85°C
OTHOCHUTENbHAA BNAXHOCTh <95 %, 6e3 KoHAeHcaTa
Pa6oyan BbicoTa Haj ypoBHEM MOpA <2500 m
CTeneHb 3aLuTbl OT 0CAXAEHMI be3 Koppo3MOHHbIX ra3oB

MepenHas o6onouka P64,
3afHAA 06onoyka IP20
ConpoTuBNEHME MEXAY CUrHaNbHOW KNeMMOiA,
UmnepaHc KNEMMOW 3NeKTPONUTAHMA, BLIXOAHOW KNeMMOK
1 Kopnycom > 100 MOm

CreneHb 3awmThbl IP




Nucnnen

Tun aucnnesn

LED

Pa6ouee anexTponutaHue

[Jlvana3soH 20~300 B nepeMeHHOro/nocTOAHHOrO TOKa
MoTpebnexune <5BA
HomuHanbHoe Hanpaxexue

p >2kB

usonauuun

Hanpa)cenune Ha Bxope

Jlvana3soH

100 B, 380 B (ycTaHosuBLeecH, B 1,2 pasa)

Paspelatowan cnoco6HOCTb

0,1B

Wmnepanc

>1,7 MOwm/cpaza

MNoTpe6nexune <0,1 BA/thasza
MepeHanpaxeHue MrHoBeHHoe, B 2 pa3a/10 ¢
YacToTa 45-65Ty

Tok Ha Bxoge

[luanasoH 5 A/1 A (ycTaHoBuBLWMitcA, B 1,2 pa3a)
Paspewatowan cnoco6HOCTb 1mA

WmnenaHc <20 mOwm/hasa
MoTpe6naeman MOLHOCTb <02 BA/dhasa

KaXKZoi Lenbr Toka

YcToin4nBoCTL

MrHoseHHbI#, B 10 pas3/5 ¢

BbIXOA WMNYNbCOB 3HEpPruun

LLvpuna umnynbca 80mc +20 %
MakcumanbHoe HanpsXxeHue nopTa 35B
MakcumanbHbiii TOK nopTa 10 MA
YacToTa umnynbca <10y

HasHayeHue Bbixoaa

NMnopT akTMBHOI 3Hepruu,
MMMOPT peakTUBHOI 3Hepruu

Kanan cBazu

Duanyeckuit uHTEpdeic

RS-485

CkopocTb nepeaayu AaHHbIX

Jlo 9,6 k6uT/c

KoMMyHMKaLMOHHBIA NpoToKoA

MpombiwnenHas ceTb cBA3n Modbus-RTU

Hanpsxexue usonauum

2000 B nepemeHHoro Toka (1 MuHyTa)




IMc

YCTORYMBOCTD K 31EKTPO-
cTaTU4eckUM paspagam

M3K 61000-4-2-111

YCTOMYMBOCTb K BBICOKOYACTOTHOMY
31eKTPOMArHUTHOMY U3/yYEHMUIO

M3K 61000-4-3-111

YCTOYMBOCTb K KpAaTKOBPEMEHHBIM
YBENNYEHUAM CONPOTUBNEHUA

M3K 61000-4-4-1V

YcToituMBOCTb K yAapam
(6pockam Toka)

M23K 61000-4-5-1V

YcTOMYMBOCTb K HABEAEHHBIM
nomexaM BbICOKOYaCTOTHOrO Nona

M23K 61000-4-6-111

YCcTONYMBOCTbL K MarHUTHOMY MOS0
€ 4acTOTOV NUTaloLLel ceTmn

M3K 61000-4-8-111

YcTOR4YMBOCTb K KpaTKOBPEMEHHbIM
nocajkam 1 npepbiBaHNAM

M3K 61000-4-11-111

HanpaXeHna

2.2 OyHKuuM
DyHKYua Cumson | TouxocTb | [iwanaszon | [uanason gucnnea
HanpsaxeHxue u 05 10-380 B 0-999,9 kB
Tok | 05 0-5A 0-99,99 kKA
AKTMBHafA MOLIHOCTb P 05 0-5,7 kBT 0-9999 MBT
PeakTuBHaA MOLLHOCTb Q 05 0-5,7 kBAp 0-9999 MBAp
MNonHaa MowHOCTb S 05 0-5,7 kBA 0-9999 MBA
ﬁf)i?:f:;‘:e” PF 05 0-1,00 01,000
YacToTa F +0,01 Ty 45-65 'y 45,00 'u-65,00 My
AKTUBHaA aHeprua EP 058 - 0-99999999 MBT*y
PeakTuBHanA aHeprua EQ 2 - 0-99999999 MBAp*y
MpenenbHoe 3HaYeHne - 05 - -
MNoTpebnexne - 05 - -




3 MOHTAX W CXEMA NOAK/IIOYEHUA

3.1 TaGapuTHble pa3mepbl

Puc. 1 ®opma u paamepsl npubopa (Mm)

Tabnuua 1
YcTaHo- MunumansHoe 06
wan ANuHa,
I'Iar:jenb BOYHBII Bbipes YCTaHOBO4HOE MM
anMx spa pasmep Ha naHenu, NpoCTPaHCTBO, MM
- axb, MM Mo ropu- Mo Bep- n m
MM 30HTaNM TMKam
96x96 90x90 91x91 96 9% 75 9%
3.2 MoHTax

e

Puc. 2 Bua cnepean

Puc. 3 Bua c3aam




* ToaroToBUTb 0TBEPCTUE HA 3a(PUMKCUPOBAHHOI NaHENN B COOTBETCTBUM C pa3Mepamu
* CHATb ¢ npu6opa huKcUpyroLLMe 3aXnuMbl
* BcTaButb npubop B 0TBEpPCTUE

* YcTaHOBUTH CbMKCMpyHJLLlMe 3aXWUMbl, 3aKpenuTb UX U HaAeXHOo 3ad)MKCVIleBaTb cyeT-

YUK Ha naHenun

3.3 Hasnauenne knemm

HasHayeHue knemm:

MuTanme 12 epeMeHHbIii TOK, NOCTOAHHBIA TOK:
! 80~270 B
ToKOBbIE KNIEMMbI 4,5,6,7,8,9 Bxoa 3-¢hazHoro Toka
HanpaxeHyeckue Knemmsl 11,12,13,14 Bxog 3-¢hasHoro HanpsxeHua
UmnynbcHble BbIXoab 47,48, 49, 50 Vimnynbc akTuBHOi U peakTuBHOi
3Hepruu
UHTepdeiic RS485 58, 59, 60 A, BuG
4]+
A S L————
W " -
RS485
60 59 58 50 49[48 47 2
S B A RP | AP N L
Ceazb WMnynbChl SHEPTM VCTosHMK niTaue|

Bxozwl (To) BXogel (HANPAXEHUE)
12" 1a 18" 18 _Ic" Ic Un Us Uc Un
4 5 6 789 1112 13 14
L
A =
B o
C o
N

Puc. 4 Pacnonoxenue knemm



3.4 Cxema nogknoyeHua

3 chasbl 1 3 npoBoAa, 2 TpaHcthopmaTopa Toka, 3 chasbl m 3 npoBoAa, 2 TpaHcdhopmaTopa Toka,
Ge3 TpaHcthopmaTopa HanpAXeHua 2 TpaHcthopmaTopa HanpAXeHua
[18 1a 1" Ic| [Ua Uc Us| [15 1a 1 o] [Ux Uc Us|
[4 5 6 78 9] [111213 14| [4 5 6 78 9] [111213 14|
A A i
B * B .
c c
3 chasbl 1 4 npoBoAa, 3 TpaHcchopmaTopa Toka, 3 chasbl v 4 npoBoaa, 3 TpaHcthopmaTopa Toka,
6e3 TpaHcthopmaTopa HanpAXeHUA 3 TpaHcchopmaTopa HanpaXeHua
[1a1a 1e" 1e_Ic" Ic] [Un Us Uc Un] [1a1a 1e"1e_Ic" Io] [Us Us Uc Un]
[4 56 6 78 9] [11121314] [4 56 6 7 8 9| [111213 14|
Lg W) =
m'v\
ES ES
Ao — = Ao — : [N i
B ¥ B .
c c
N N

Puc. 5 Cxema noaknoyenns

WHeTpyKuymuu no nopgknioyeHuio:

(a) HanpaxeHne Ha BXOAe HE MOXET GbiTb Bbllle HOMUHANBHOTO HAMPAXEHUA Ha BXOAE
uzgenua (100 B unu 380 B), nu6o Heo6X0AMMO paccMOTpPeTb BO3MOXHOCTb UCMONb30Ba-
HUA TpaHcOPMaToOpOB HanpsaXeHuA. [inA NpocToTbl 06CNYXMBAHUA Mbl PEKOMEHAYEM
MCMONb30BaTh KNEMMHYHO KONOAKY.

(b) Tok Ha BxoAe He MOXeT GbiTb Bbllle HOMUHANLHOMO TOKa Ha Bxoae uagenus (1 A unn
5 A), nn60 Heo6X0AUMO PaccMOTPEeTb BO3MOXHOCTb UCMOMb30BaHUA TpaHCchopMaTopoB
Toka. B cnyyae ucnonb3oBanuA TpaHCcHOpMaTOPOB TOKA HA OAHOM IMHUN C APYTUMMU NipU-
Gopamu JOMXHO UCMONb30BaTLCA NOCNEA0BaTeNbHOE coeanHeHve. [epes oTkNoueHneM
NpoBOAOB OT KNEMM CnefyeT 06ecTO4YUTb OCHOBHYH Liefb WM 3aKOPOTUTb BTOPUYHbIE
Lenu TpaHchopmMaTOpoB ToKa. [inA NpocToThl 06CNYXNUBAHUA Mbl PEKOMEHAYEM UCNONb-
30BaTb KNEMMHYI0 KONOAKY.

(c) Npu noaknoYeHnn Heo6xoanMo cobnoaaTh NpAMOe YepeaoBaHue a3, a TakKe Co-
0TBETCTBME BXOJAM W BbIXOAAM TOKOBbIX KNEMM U KneMM Hanpaxenua. Hecobniogenve
MOXET NPUBECTM K HENPaBUIbHLIM U3MEPEHNUAM U BbIXOAY U3 CTPOA Npubopa.

(d) Mpu6op moxeT pa6oTaTb B pexume 3 cha3sbl 4 npoBoga unm 3 chasbl 3 nposoga. Monb-
30BaTe/lb MOXeT BbiGpaTh NMOAXOAALMA CNOCOG NOAKNIOYEHUA B COOTBETCTBUM C YCIO-
BUAMK. HacTpoiiku npu6opa AOMKHBI COOTBETCTBOBATL CNOCOGY NoAKMOYeHUA Npubopa;
B NPOTUBHOM Clly4ae BO3HUKHET 60NbLLIOE OTK/IOHEHNE B n3mMepAeMbIX napameTpax.
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4 MEHIO AMCNEA U NPOTPAMMWPOBAHUE

4.1 Onucanne naHenu

IS s

ok N T yyyy ;
~ooonQ
HOHLvawn

_oooQg
OO 00 VA

oo oo
= OO0, VA cese

OO 5

- Menu -

1—-Mogenb.

2 — UnamkaTopbl k u M, oTHocAwMecA K BenuyuHe faHHbIX. Hanpumep, ecnu nepsblii pag
aucnnea oto6paxaet 5701 v npu aTom o6a uHamkaTopa k u M noracnu, 3aTo o3Hayvaet
P=5701 BT. Ecnu unaukaTop k BkntoueH, aTo o3Havaet P=5701 kBT. Ecnu unaukatop M
BK/KOYEH, 3To 03HavaeT P=5701 MBT.

3 — EanHMUbI 13MepeHua 1 3HaKM U3MepAEMOii NO3nULNK.

4 — OTo6paxeHne JaHHbIX U3MEPEHUA U COOTBETCTBYHLLEN MHhopMaLnK.

5 — Pa6oune KHOMKM, Ucnonb3yemble ANA NepeknioyeHna Mexay 0To6paxaeMbiMu UHTEp-
thericamu unu AnA HaCTPONRKM NPOrpamMmbl.

4.2 MeH10 M HHCTPYKLWK N0 3KCANyaTayuu

CTpaHuubl aucnnes oToGpaXalT 3NeKTpUyeckMe napameTpbl M AaHHble 3HEpruu.
HaXXmuTe KHOMKM «<e=» UM «—s» ANA NPOCMOTPA AaHHbIX B LMKNNUYECKOW nocnesoBa-
TensHocTH. HaxmuTe kHonky «Menu» (MeHto) ana nepexkntoyeHua Mexay aneKTpuyecku-
MU napameTpamu 1 AaHHbIMU 3Hepruu.



4.2.1 lucnneii 3aneKTpUHYECKUX napameTpoB
3KpaH anekTpuyeckux napameTpoB oTo6paxkaeT AaHHble U3MEPEHUA HanPAXEHUA, ToKa,
aKTUBHOIA MOLLHOCTM, PeaKTUBHOI MOLLHOCTH, KO3th(hMLMEHTa MOLLHOCTH 1 4acTOThI Clle-

aylowmum o6pasom:

NMapameTpbi Onucanne
My Ma3sHoe HanpAXeHue:
FED Lvave Ua=380,1B,
JEDZ vaw Ub=380,2 B,
3803 vame Uc=380,3 B.
PP
vy JlnneiiHoe HanpsaxeHue:
EEHZvaun Uab=658,2 B,
Ubc=658,3 B,
5583 vam Uca=658,5 B.
B 5H5vame (Mpw ycnosum 3P4W, nnaukatop
cooo eAMHMLbI n3mMepeHna GyaeT Muratb.)
NSRS ®aszHblil TOK:
500 vave 1a=5,001 A,
EO002vaw 1b=5,002 A,
SO0 v 1c=5,003 A.
CymmapHan aKTUBHAA MOLLHOCTb,
PR Y CyMMapHaA peakTUBHaA MOLUHOCTb,
SI100vaum K03hhUUMEHT MOLLHOCTH:
P=5700 BT;
nnn ’
0002 vaw Q-2 BAp;
(000 vaes PF=1,000.
cooo (NMpw ycnosum 3PAW, HaxxmuTe «<=» AnA 0To-
R 6paxeHna TpexdasHoi aKTUBHO MOLLHOCTY.)




YacToTa:
F=50,00 'y

4.2.1 lucnneit aneKTpoIHepruu

3KpaH AaHHbIX 3NEKTPOIHEPTUM MOXKET 0ToGpaxaTb NPUEM UM OTAAYy aKTUBHOM 3Hep-
W, MHAYKTUBHYIO M EMKOCTHYIO 3HEpruio CleaytoLwmnm 06pasom:

NapameTpei

Onucanue

AkTuBHaA aHeprua (Mpuém):
BTopan cTpoka umeeT nepsbie 4 6aiiTa,
a TpeTui - BTopble 4 6aiTa,
thopmupytoLmii 8-6UTHOE 3HaYeHMe.
MpuHATaA akTMBHAA 3Heprua = 713,064 kBTy

AkTuBHaA aHeprua (oTaava):
BTopan cTpoka umeeT nepsbie 4 6aitTa,
a TpeTui - BTopble 4 6aiTa,
thopmupytoLuii 8-6UTHOE 3HaYeHue.
OTnaHHaA akTuBHaA aHeprua = 23,051 kKBTy

PeaktusHan aHeprua (MHAYKTUBHASA)
BTopan cTpoka umeeT nepsbie 4 GaiiTa,
a TpeTui - BTopble 4 6aiTa,
thopmupytoLmii 8-6UTHOE 3HaYeHMe.
WNHayKTMBHARA peakTuBHaA
aHeprua = 301,029 kBAp*u.




PeaktusHan aHeprua (EmkocTHan)
BTopan cTpoka umeeT nepsbie 4 6aiiTa,
Eq a TpeTui - BTopble 4 6aiTa,

OO0 3 vave thopmupytowuii
0c

8-6MTHOE 3HaYeHue.
EmKocTHan peakTMBHaA 3HepruA =
X2 130,275 KBAp*u.

4.2.3 MoTpe6nexne aneKTPOIHEPrUM U NHKOBbIE 3HAYEHUA

B npu6ope npeaycmoTpeHa yHKUMA U3MEPEHNA NOTPEONEHUA U MUKOBbLIX 3HAYEHUA.

N3mepeHHble 3HaYeHUA He BbIBOAATCA Ha AUCTNEN, HO UX MOXHO npounTaThb no RS-485.

MpeaycmoTpeHo AeBATb kaHanoBs u3mepeHna noTpebnenna. 06beKT n3mMepeHna Kaxao-
ro kaHana MoXeT 6biTb 3afaH. M3MepeHue no BCeM KaHanam NPOMCXOANUT OANHAKOBbIM
o6pa3om, ¢ ABYMA BapuaHTaMu Ha Bbi6op — nnaBatoLne Unn UKCUPOBaHHbIE 3HAYEHNA.
Mo>Ho 3a4aTb BpeMA 06HOBNEHNA U BPEMEHHOW UHTepBan.

Mpn6op MoXXeT perucTpupoBaTh NpedenbHble 3HaYEHUA HEKOTOPBIX 3NeKTPUYECKUX Na-
pameTpoB.

Bonee noapo6Han uHopmauna npuseseHa B Tabnuue KOMMYHUKALMOHHBIX aApecoB.
Npu6op 6yaeT perucTpupoBaTb MaKCUMaNbHOE UM MUHUMANbHOE 3HA4YeHWe, BKIKYAA
BPEMA U W3MEPEHHOe 3HayeHUe Mo BpeMeHW. Takxe MOryT perucTpupoBaTbCA MaKcu-
ManbHOe W MUHMMalbHOE 3HAaYeHUA 3@ ONpeAeNeHHbI Nepuoj BPEMEHU, KoTopblie 6yayT
06HOBNATLCA B PEXXMME peanbHOro BpeMeHM Mo Mepe NOABNEHUA HOBbIX NPEAENbHbIX 3Ha-
yeHuit. Hanpumep, BpemeHHoii nepuoa cocTtasnaeT 15 MuHyT, u npubop 6yaeT 06HOBNATb
BCE AaHHble kaxpable 15 MUHYT; 3@ 3T 15 MUHYT GyAeT 3aperncTpupoBaHO HOBOE NUKOBOE
3HayeHue, 3anucb 0 KOTOPOM GyeT 3anucaHa noBepx NpedblAyLiero 3aperncTpupoBaH-
HOrO 3HAaYeHWA, NPU 3TOM OCTAHETCA TONbKO MUKOBOE 3HAaYeHUe TEKYLLero BPEMEHHOMo
nepvoga.

4.3 MporpammupoBaHue

Ynepxusaiite HaxaToi kHonky «Menu» noka Ha skpaHe He oTo6pasutca «w EHdy.
HaXmuTe KHOMKY «<=» unu «—»» AnA Bbi60pa «Pooln 1 HaXMUTE KHOMKY «<=d», nocne
4ero Ha akpaHe 0To6pasuTca «L JdE». cnonbaya KHOMKM «<=» 1 «—-» BBEAUTE HYXHbIN
KoA (nepBuyHbIi Kog: 0001). AnA n3MeHeHNA 3HaYeHNIA HaXKMUTE KHOMKY «<—» 1 BbiGepuTe
61T, KOTOPbI NOANEXMUT 3aMEHe, 3aTEM HaXKMUTE KHOMKY «—-» A1A U3BMEHEHUA 3HaYeHUA
(0-9) BbIGpaHHoro GuTa.

HaxxmuTe KHOMKY «<=» AnA BXOAa B MHTepdenc HacTpoitku napameTpos. (Mpumeyanue:
Ecnv HaxaTue KHOMKKM «<=I» nocne BBOAA KOAA HE Bbi3bIBAET M3MEHEHWUH B UHTepdence,
KOA ABNAETCA HENPaBUIbHBIM.)

KHOMKM «<=» 1 «—b-» UCNONb3YIOTCA ANA NEPEKNIOYEHUA MEHIO, @ TaKXe YBENUYEHNA 1
YMEHbLUEHUA 3HAYEHUA.



Kronka «Menu» ucnonb3yetca AnA Bo3BpaTta Ha npeablayiumii atan. KHonka «<e=» uc-
nonb3yeTcA ANA BXOAA B MEHIO NPOrPaMMUPOBaHUA U NOATBEPKAEHNUA USMEHEHMA.

Mocne M3MEHEHUA 3HAYEHUA WM MO3ULMM MEHIO TPETHEro YPOBHA HaXMMUTE KHOMKY
«<=dn 017 NOATBEPXKAEHUA N3MEHEHWA 1 BO3BpATa B MEHI0 BTOPOro yposHA. 0aHako ecnu

HaxxaTa kHonka «Menu», u3meHeHue He GYAeT NPUMEHEHO.
[inA BbIXOAa U3 HACTPOWKM NapamMeTpoB HaxxmuTe kHonky «Menu», 3aTem oToGpa3sutca

«SALE--HESx

[ins coxpaHeHus 1 BbIXOAA: HAKMUTE <=,
[inA BbIXOAA, 63 COXPaHeHMA: HAXKMUTE KHOMKY «~—)» UIN KHOMKY «=—b-» 0K Ha 3KpaHe

He 0To6pasuTca « SALIE--no», 3aTeM HaXMUTE «e=d».
[ins 0TMeHbI BLIXOAA: HAXMUTE KHOMKY «Menu».

4.3.1 CTpyKTypa MeHI0 HaCTPOHKH

[nA HacTpoitku NnapaMeTpoB NPUHATA Mepapxu4eckan CTPyKTypa ynpasne- cyg
HWA: CBEPXY BHU3; ~

pxy ! LDdE

3 pAaga unchpoBOro AUCNaen cooTBETCTBYT ypoBHAM 1, 2, 3 nHchopmaum- p——

OHHOT0 MEHIO. L v

Cxema CTpyKTypbl MEHIO PUBEAEHA B CleaytoLeil Tabnuue:

1-# ypoBeHb 2-1 ypoBeHb 3-i yposeHb Onucatue
Naponb nn.gggg Monb3oBa-
CodE HH - TenbcKkuit naponb
NO: HeT unknuyeckoro
Luknuyeckuit aucnnen
avennen Ao HES YES: umknuyeckuit
=1 avennei, uuTepsan 3
CeKyHAbI
MapameTpsl
YpoBeHb ApKOCTH
flpkocTb Aucnnen z .
c”g';g"' P ) ,ﬂ—H L0~ L4 L0 — camblit TeMHBbIiA,
Lio L4 —caMblit ApKyit
WnTepdeiic ancnnen HanprxeHne, Mepsblit MHTEPdENC
41 5P TOK 1A avcnnea nocne
! i BK/IOYEHUA NUTaHUA
04ncTUTL AaHHble rﬁi?::::;?_;;
3Heprumn
- P £ nawmJES YES: 04ncTUTL faHHbIE
LLr. 3Hepruu
04nCTUTD AaHHbIE NO: He ounwaTb
MUKOBbIX 3HaYEHUN nowm9ES NlaHHble
Clmd YES: 044CTUTL laHHbIe




1-# ypoBeHb 2-1 ypoBeHb 3-i ypoBeHb Onucatue
MoakntoueHne n. 33 v 34 Cxema
nEE w12 NoAKN0YeHNA
MepBuyHoe n
PE.
BrtopuuHoe
BxoaHble HanpAXeHve 0~690B Bropuutoe
CUTHANb! - HanpsxeHue
} nPE lMepBUYHBIfA TOK
P -l 0~ 9999 kKA MepBUYHBbIA TOK
CE
B o
TOF:!NHHM Tox 0~6A BTopuyHbIii TOK
Y-~
Anpec
Hﬁdr oo o2y Agpec: 1~ 247
CkopocTb nepegayu CkopocTb nepegayun
NaHHbIX 2400 . 8R00 naHHbIx: 2400, 4800,
BAUH 9600
Kommyukauma n.5. {: 6es nposepky,
Conm i = OAWH CTOMOBbLIN GUT;
=) 1
0.5, {:nposepka
®opmaT AaHHbIX o8 1 4ETHOCTH;
dRER EB! E.B. !:nposepka
HEYETHOCTH;
nBe n.5.C : 6e3 nposepky,
ABa CTONOBbIX 6UTa

Mpumeyanne: Mo3nuuu B BoilLeNpUBEAEHHO Tabnuue — 3TO BCe NO3MLMN MeHI0 Npu6o-
pa. Ecnv nonb3oBaTenb 06HapyXuT, 4TO HEKOTOPbIE NO3WULMM OTCYTCTBYIOT, 3TO 03HAYaeT,
4TO Takux thyHKUMiA B npuGope He NpeaycMOTpeHo.



4.3.2 HacTpoiiku cuctembl

MpeAnonoxum, Heo6X0AUMO BbINONHUTL U3MEHEHWe Napona Ha 112, HaCTPOUTb LIMKNNY-
HOCTb AMCTNEA W 06HYNUTb 3HayeHWA 3Heprin. Huxe npeAcTaBneHbl nolwarosbie Aei-
CTBMA N0 HAaCTPOIiKe:

Prol | [CodE|_[TodE 5os )
« - -~ Bxoa B uHTepdeiic
0ooo 0oo ‘ nporpaMmMuUpoBaHna
595) [ 5951 [ 595 ] [595]  umene
L= odE LEEU’EIE/ lglz‘c{g A LodE T napons Ha 112
.| 545 545§ - 545§ 545 HacTpoiika
L= [yl = [YC = CYC = rCyC LMKAKYECKOro
o YyES T ancnnes
- SHE 5‘.'!’5 - 555 5'.'/5 Ynaneuue
L= CLrE 2 LLFE P ELRE 2 ELFE JaHHLIX 3HEPrUN
no HES T
5951 [SAGE | [5ALE| [0516 Coxpareine
- ™ no [ YES OS5 17| yoexoans evepdoiica
0518 NporpaMMUpoBaHuA




4.3.3 HacTpoiika BXxoHOro curiana
Hanpumep, BXoAHble CUrHanbl UMetT cnepytowme 3Hadendna: 10 kB/100 B, 20000 A/5 A.
Huxe npeacTaBneHbl nowarosbie AeACTBUA N0 HACTPOWKE:

Prol | |LadE - LodE | | 545
oooo ogo i
<|InPE | _ |l nPE|_|InPE | _|InPE
= nEE |7 |PE | PE |
0380
_[TRPE|_[TRPE | _[TAPE | _[InPE
=APE I FHPE I FHPE I FHPE 2
ogo 1nog
L|nPE |1 APE| |1 nPE ||/ nPE
PE 2 |7|PE 2 PE 2 |7 |nlE 1
0380 0ioo
I'nPE | _|I nPE | _|I nPE I nPE
S AlE | P nlE E P RlE ! nlE
ooos 2000 2000
vl ! PPE |yl SAUE | - |5AE 05716
no [~ YES 0517
0515y

Bxoga B uHTepdeiic
nporpamMmMupoBaHua

Bxop B MeHto Hac-
TPOIKN NEPBUYHOTO
HanpaXeHuA, BKIOYEH
uHamnkatop k

N3meneHune nepsuy-
HOTO HanpAXeHua
Ha 10kB

N3meHeHue BTOpPMY-
HOrO HanpAXeHnA
Ha 100 B

WN3meHeHune
nepBUYHOro ToKa
Ha 20 kKA

CoxpaHeHue U3MeHeH-
HbIX AGHHBIX W BbIXOA

13 pexuma nporpamMmu-
poBaHua



4.3.4 HacTpoiiku KOMMYHHKaLuK
LLlaru usmeHeHua agpeca cBA3M Ha 12, yCTaHOBKM CKOPOCTYW Nepejayn AaHHbIx Ha 9600 n
HacTpoika chopmaTa npoBepku Ha E81 AaBnAlTCA cneaylwmmu:

Prol CodE 545 Lol ;
Bxoga B uHTepdeiic
npor,
Amm porpamMMMpoBaHmA
[
Call i Calll Calll Lol
'"— RAddr — Addr — Addr — Rddr [— Y3venenue aapeca
e ( cBAsK Ha 12
eyuy [ =]
Caltl Calti Lol Lol "
L yeg || veg || e L 4 | W3ameHenue ckopocTyn
bALd b ‘/::2 bﬂﬁg bALd nepeaayn AaHHbIX
YBO0O 85500 Ha 9600
r_M™M 1 —_M 1 1 —_™M 1
Lo Lo Lo [y =] U3MeHeHve KOHTPONIbHO-
— dAEA —— JALAR — dAER —— dAER —— ro pexuma na kontpons
n.g ! EB ! 10 YeTHOCTH
wom| £OFT L SALE SALE 0B Sg);p:aHHer?bT;:;’:;ng-
enu enu InBal
no SES Eé# ! 13 pexuma nporpamMmmu-
2205 poBaHuA




5 UMNYJIbCHBIE BbIX0 bl

[JaHHblit cYeTUMK NojAEPXMBAET 2 LMKNA Bba4Yu UMMYNbCOB 3HEPTUK (MMNYNbChI aKTUB-
HOW, PeaKTUBHOM 3HEPruu) AnA NPOBEPKW AaHHbIX IHEPTUU U AUCTAHLUMOHHOW Nepejayu.
Wmnynbc 3aHepruv BblAaeTcA ONTONapol OTKPLITOro TMna, KOTopas OCyLecTBAAeT c6op
0611ero KONMYeCTBO UMNYNbCOB CHETYMKOB ANA BbIYUCTIEHUA HAKONIEHHON SHEPruv yaa-
nexHbiMu Tepmunanamu MK, NJIK, koMmyTaumoHHbIM Mogynem LudpoBoro BBoga. Pexxum
BblAauy NpeAcTaBnAeT co60il TOYHbIA PEXMM NPoBEpPKM (HaLMOHANbHbIA CTaHAApT y4eTa:
CpaBHeHWe oWNGOK UMNYNbCOB CYETYMKA).

[‘_“_"“____l VCC
|
|
l |
| 47
A T
: }/ K. 148
| I 49
A T
l_;, E 430
| | v
L _ _ _ _ _ _ _ _" &No

Puc.6 UmnynbcHble BbIXoAb!

(1) NocToAnHan cyeTynka: 5000 umnynbcos/kBT-4 (Bce Ananasobl). 3Havewue: Koraa
npu6op HakannueaeT Ao 1 KBT-y, konuyecTBo BblAaBaeMbix UMNyNbCOB cocTanAeT 5000.
CnepyeT 0TMETUTb, 4TO MOLYHOCTb B 1 KBT-4 0THOCHTCA K BTOPUYHBIM AaHHBIM MOLLHOCTH.

Mpwn Hanuuum TpaHcchopmaTopa HanpaAXeHUA U Toka, 5000 MMNyNbCOB COOTBETCTBYET
€AMHNLE AaHHbIX MOLHOCTH, 1 KBT-4 X Ko3dhduumeHT TpaHcopMaLmm No HanpaxXeHuo
X K03hchuumeHT TpaHchopMaLnu no Toky.

(2) Npumep npumeHenns: cyeTynk umnynsbcos Tepmunana MJIK. Ecnm cuntats, yto N —
3TO YMCNO MMMYNbCOB 3a NepuUoj BPEMEHH, a BXOAHOW curHan cyetyuka: 10 kB/100 B 400
A/5 A, TO HakonNeHHaA 3HepruA no cYeTyuky B 3To BpemAa coctaBnAeT: N/5000 X 100 X
80 eAnHML 3HEpPrUM.

6 OBCJY)XMBAHUE

Buumanue!
B cnyyae HapyweHna npaBun 3kcnnyatayuum oGopyAoBaHWA, YCTaHOBNEHHbIX
M3roTOBUTENEM, MOXXET YXYAWNTLCA 3alyuTa, NPMMeHeHHanA B AaHHOM npuGope.
Kopnyc npu6opa MOXHO YMCTUTb MArKoi BnaxxHoi hnaHenbto. Henb3a ucnonb3oBaThb
pacTBopuUTeNy, aGpasuBHbIE YUCTALME CPEACTBA (MOPOLLKH, NACTbl U Tak Aanee).
3neKTpOHHAA CXema U3MepuTeNA He HYXAAETCA B YUCTKE, 38 UCKIKOYEHNEM THEe3A Noa-
KNIOYEHUA U3MEPUTENbHBIX TPOBOAHMKOB.
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Ll,onycxaemﬂ YUCTKa ries3f noAKNKYeHNA U3MepuTeNibHbIX NPOBOAHUKOB C UCMOJIb30Ba-
HUem 693BOpCMCTbIX TaMMnoHOB.
SaﬂpeLLlBETCH CaMOCTOATENbHO OCYLLEeCTB/IATb PEMOHT npmﬁopa.

7 KOMNNEKTALKA

1. MHorodhyHKUMOHaNbHbI M3MepuTenbHblit npuéop SM-E EKF -1 wT.;
2. KomnnekT ana kpennexusa — 1 wr.;

3. MacnopT — 1 wr.

8 TPEBOBAHNA BE3OMACHOCTH

Buumanue!
Bce pa6oTbl o MOHTaXy, NOAKMIOYEHNIO M HACTPOIiKe HE06X0AUMO NPOBOAUTL
NpPH OTKNIOYEHHOM NUTaHum!

Mpu6opom MoryT nonb30BaThCA NULA, MMEIOLLME COOTBETCTBYIOLLYIO KBanuuKaLmio 1
JonycK K AaHHbIM pa6oTam.

Bo BpemA n3mepeHuii nonb3oBaTeNb He MOXET UMEeTb HENOCPEACTBEHHOIO KOHTAKTa ¢
OTKPbITBIMW YaCTAMM, AOCTYMHBIMU ANA 3a3eMeHUA (Hanpumep, OTKPbITbIE MeTannuye-
ckue TpyGbl LEHTPanbHOro 0TONNEHUA, TPOBOAHUKM 3a3eMIEHUA U T.N.); ANA o6ecneyeHuna
XOpOLUEel U30NALMM ClesyeT UCNONb30BaTb COOTBETCTBYIOLLYIO CNEeuoAexay, nepyaTku,
06yBb, U30UPYIOLLNE KOBPUKM U T. 4.

Henb3a KacaTbCA OTKPLITbIX TOKOBEAYLUMX YACTeM, NOAKNOYEHHBIX K 31€KTPOCETH.

Oco6yto ocTopoXXHOCTb HEOO6X0AUMO CO6NIOAATD NPU U3MEPEHUU HaNpAXEHUA, NPeBbI-
watowero 40B nocTtoAHHOro unu 20B nepemMeHHOro Toka, KOTOpbIe NPeACTaBNAT NOTEH-
LManbHYI0 ONacHOCTb NOPaXeHUA 3NeKTPUYECKUM TOKOM.

Hegonyctumo npumereHme:

* M3MepuTens, NOBPEXAEHHOrO NOJHOCTbLIO MM YACTUYHO;

* NPOBO/OB C NOBPEXAEHHON U30NALMEN;

* M3MepuTens, NPOAOSKUTENLHOE BPEMA XPAHUMOTO B HEMPaBUIbHbIX YCNOBUAX
(Hanpumep, B CbIpOM NOMeLLeHuM).
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9 TPAHCNOPTUPOBAHUWE U XPAHEHUE

9.1 TpaHcnopTupoBaHue W3JeNniAi MOXET OCYLIeCTBATLCA NHOOLIM BUAOM 3aKpbITOro
TpaHcnopTa, o6ecneynBatowM npejoxpaHeHne ynakoBaHHbIX U3Aenuit 0T MexaHN4ecKnx
BO3AEACTBUI M BO3eACTBUIA aTMOCCHEPHbIX 0CAZKOB.

9.2 XpaHeHue nspenuii JOMKHO OCYLLECTBAATLCA B yNaKOBKe NPOM3BOAUTENA B 3aKPbl-
ThIX NOMELLEHUAX NpKU TeMNepaType oKpyxatoLlero Bo3ayxa oT -40°C go +60°C u oTHocu-
TenbHOIi BnaxxHocTh He Gonee 98% npu +25°C.

10 YTUJIU3ALMA
OTpa6oTaBLune CBOW pecypc W BblleALlMe U3 CTPOA Npubopsl cnesyeT yTunu-
ﬁ 31poBaTb B COOTBETCTBUM C AEHCTBYIOLUMM 3aKoHOAaTenbcTBOM Poccuiickoit
Deaepaumm.

11 TAPAHTUA U3TOTOBUTENA

N3roToBUTENb rapaHTUpyeT COOTBETCTBUE M3AeNUit TpeGoBaHNAM TeXHUYECKOR AOKY-
MeHTaLuu Npu co6noAeHUn noTpebuTenem ycnoBui aKCnayaTaLuui, TpPaHCNOPTUPOBaHUA
W XpaHeHuA.
Cpok cnyx6bi: 10 ner.
['apaHTUiiHbIA CPOK XpaHEHMA, UCHMCNAEMBIA C AaTbl TPON3BOACTBA: b NeT.
[apaHTWiiHbIA CPOK 3KCNyaTaLmMM, UCHUCNAEMBIRA C AaTbl NpoAaxu: 5 ner.

Mo Bonpocam rapaHTuitHoro o6cnyxuBanua o6palaiitecs No agpecy:
127273, Poccua, Mocksa, yn. 0TpagHas, 4. 2b, cTp. 9, 5 aTax
Ten./chakc: +7 (495) 788-88-15 (MHOroKaHanbHbIN)

Ten.: 8 (800) 333-88-15 (6ecnnaTHbiit)

www.ekfgroup.com

12 OBCNIY)XXMBAHUE U NOBEPKA

12.1 TexHnyeckoe o6cnyxuBanue npuéopa npu ero SKCnayaTauum 3ak4aeTcA B CUCTE-
mMaTuyeckom HabnAeHnn 3a ero paboToil.

12.2Mpu6op noaBepraeTcA NepBUYHON NOBEPKE NOC/E BbiNycka UK NPOBeAEeHNA PEMOH-
Ta W NepuoANYeCcKoii He pexke 0AHOro pasa B 4 roga.

PesynbTaTbl noBEpKM AOMKHBI (DUKCUpOBATLCA B TabuLe.

Mognuco
noBepuTena
W OTTHUCK Kneiima

PesynbTathl Opraunsayua-
noBepKu noBepuTenb

Cpox ouepesHoi

[ata noBepku nosepku

12.3 MNpu oTpuUaTENbHLIX Pe3ynbTaTax NnoBepku PEMOHT U perynupoBka npuGopa ocy-

22



uecrtenAetcA opraHmsauMeﬁ, yI'IOJ'IHOMO‘leHHOﬁ npou3BOAUTb PEMOHT npuﬁopa.

13 CBUAETENLCTBO 0 NPMEMKE

Mpu6op SM-E Ne

ucnonHexHue

MpuGop Npu3HaH roaHbIM ANA IKCMyaTaLNK.

3aBOACKOIA HOMep

A0JKHOCTb noanucb

LWramn OTK

LLTamn TexHnyeckoro KOHTpONA n3rotoeuTena

[ata npoussoacTBa«__»___ 20

14 OTMETKA 0 NMPOAAXE

[Jlata npogaxwv «___» 20 .

Moanuck npoaasua

MeyaTb hupmbl-npogasua M.M.

23

pacwudpoBka noanucu
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N3rotosutenb: OO0 «dneKTpopeLleHns»,
127273, Poccus, Mockea, yn. OtpaaHas, 4. 26, cTp. 9, 5 atax.
Ten./cpakce: +7 (495) 788-88-15 (MHOrOKAHAJIbHBIN)
Ten.: 8 (800) 333-88-15 (6ecnnaTHbIN)

Manufacturer: «Electroresheniyas, LTD,
Otradnaya st., 2b bld. 9, 5th floor, 127273, Moscow, Russia.
Tel./fax: +7 (495) 788-88-15 (multi-line)

Tel.: 8 (800) 333-88-15 (free)

MMnopTep U NpeAcTaBUTENb TOProBoit Mapkm EKF no pa6ote
C NpeTeH3nsMU Ha TeppuTopumn Pecny6amku KasaxcTaH:
TOO «3HepropelueHus KasaxcTaH», Ka3axcTaH, r. AAMaThl,
BOCTAHABIKCKUI paioH, ynuua TypryT O3ana, A. 247, KB. 4

Importer and EKF trademark service representative
on the territory of the Republic of Kazakhstan:
TOO «Energoresheniya Kazakhstan», Kazakhstan, Almaty,
Bostandyk district, street Turgut Ozal, d. 247, apt 4.

EAL &

www.ekfgroup.com
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