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Bonpochl 6GesonacHocTi U Mepbl NPeA0CTOPOXHOCTU

A OnacHoCTb U NpeaynpexaeHus

*

*

MoHTaX M Hanagka AaHHOTO YCTPOWCTBA [OMKHbI NPOBOAWUTLCS TOMbKO
KBanUMUUMPOBaHHBLIMU CrieLmanMcTamm.

M3roToBUTENb HE HeceT OTBETCTBEHHOCTb 3a Iiobble HEUCTPaBHOCTH,
BbI3BaHHble ~ HECOGMIOAEHUEM  MHCTPYKUMIA,  MPUBEAEHHbIX B AAHHOM
PYKOBOACTBE.

A PUCK NOpaXeHus 3NEeKTPU4ECKMM TOKOM, BO3rOpaHus WiW B3pbiBa

MoHTax, Hanagka u obcnyxvBaHe A4aHHOro YCTPOMCTBA AOIKHbI OCYLLECTBNATLCS
TOMNbKO KBaNMMULMPOBaHHLIMW CreLyanucTamu.

Mepen Havanom akcnnyaTauun yCTpONCTBa M30NMPYINTE BBOA HANPSHKEHNS U
MCTOYHMK MUTAHWS, @ TaKkke 3aMKHUTE BTOPUYHYIO 0BMOTKY BCeX
TpaHcopMaTopoB ToKa.

Ob6s3aTenbHO NpoBEpbTE, OTKIIOYEHO M HaMNpsixeHue, C NOMOLLbIo
COOTBETCTBYIOLLETO MHAMKATOPa HanpshkeHus (Haanexalero npubopa ans
NPOBEPKMN HaNpPsXKeHNs1).

Mepen nopavelt NUTaHus (BKNIOYEHNEM YCTPOWCTBA) yCTaHOBUTE BCE
MexaHu4eckne aetanu, ABEPU U KPbILLKW B NepBOHaYanbHoe UCXoaHoe
nonoxeHue.

Bceraa nogknioyanTe yCTpOMCTBO K UCTOYHKKY, obecneunBatoemy nogady
HOMMWHAaNbHOTO 3HaYEeHUSt HaNPsHKEHUS.

HecobntoneHve BbiLUeNanoKeHHbIX Mep NPENOCTOPOKHOCTU MOKET NMPUBECTU K CEPbE3HBIM
TPaBMaM NepcoHara 1 NOBpexaeHnio 06opyaoBaHNs.
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naBa 1 Beegexve

WHTennektyanbHoe yctpoiictBo DFPM211 CMS siBnsieTcs MHOrokaHanbHOW CUCTEMOW MOHUTOPUHra
napaMeTpoB 3MEKTPO3IHEPIUN, TAe MOHWUTOPUHI OCYLLECTBMSETCS C NOMOLLBIO MUKpopacnpeaeneHHoro
MHOFOKOHTYPHOrO 6roka MoHuTopuHra. Cuctema CoCTOUT M3 MOAYNSA M3MepeHus (JaTyuka) 1 Moayns
ynpaBneHusi, KoTopble coeauHsitoTcA obwen nuHuen Aibus. CoepuHUTENbHBLIN KOHHEKTOp RJ12
ABNAETCA CTaHOAApPTHbIM, YTO 3HAYMTENbHO ynpollaeT BCe AENCTBUA M MaHWMynsuMM Ha MecTe

YCTaHOBKM.

YctporictBo DFPM211 npepHasHavaeTcss Ans pacnpefenuTernbHbiX LWkadoB M nepekniovatenein B
HWU3KOBOMbTHBIX CUCTEMax pacnpeaeneHvs anekTpoaHeprm Hwke 220 B nepemeHHoro Toka (casHoe
HanpsbkeHne). OHO nopgepxuBaeT ofdHodasHyilo AByxnpoBoaHyi (1P/2W) un  TpexdasHyto
yeTblpexnpoBogdHyto (3P/4W) cuctembl. OauH 6ok MOHWTOpPWHrA MOXeT nopdepxusaTb o 45
n3mMepuTenbHbIX MOAyIei, KoTopble CnocobHbI N3MepsiTb 15 TpexdasHbix Lenei unu 45 ogHodasHbIx
uenen, a Takke BbINOMHATL MYHKUMM U3MEPEHUS M yyeTa obLwmX AaHHbIX TpexdasHol BeTBu (obLias
MOLLHOCTb, MOMHasi aneKTpuyeckas aHeprus). MakcumanbHoe 3HayeHue AuanasoHa M3MepeHus Toka
coctaBnser 60 A, 4TO COOTBETCTBYeT OOMbLIMHCTBY TpeboBaHWA AONA PasnuyHbIX 3ajaHui U

NPUMEHEHWIA.

MamepuTenbHbIn Moaynb MoXeT NPUMEHATLCA ans MHOrOKpaTHOW yCTaHOBKM,
a ynpasnsitowee yCTpocTBo (KoHTponnep) cooteeTcTByeT ctaHaapTy DIN35 u MoHTMpyeTca Ha peliky
npu nomoLum BVHTOBOrO KpenneHus 3agHen naHenw;
Mpn HeobXxoOMMOCTM BO3MOXHA YCTAaHOBKA B 3aKPbITYHO NUHWIO W YCTAHOBKA C OTKPbIBAKOLWMMCS
dukcaTtopom B kavecTtBe onuuv. CoeduHeHue Mexay W3MepUTENbHbIM MoAyneM (4aT4yuMKkoM) U

KOHTPOMN/IEPOM OCYLLECTBNIAETCA C MOMOLLBbIO  §TaHAapTHoro nopta RJ12, uTo ynpouiaeT MoHTax

ANEeKTPOoNpoBOAKMN HENOCPENCTBEHHO Ha MECTE KpenneHus.



B naHHOM ycTpoicTBe npeaycMaTpuBaloTcs cneayrowme MyHKUNN:

4 /3mepeHue napameTpoB B pearibHOM BPEMEH
B OpHo-/Tpex hasHoe HanpsikeHne
B OpHo-/Tpex chasHblii ToK
B AKTVBHasi MOLLHOCTb
B PeakTBHasi MOLLHOCTb
B [poBepka MOLLHOCTN
B KoadhhrLMEHT MOLLHOCTH
B YacToTa
4 OyHKUUA M3MEpeHUs
B AKTVBHasi SHeprusi
B PeakTuBHas aHeprus
¢ OyHKUMA curHanusaumm
B CyrHanusaumm npv NOHWKEHHOM HanpsikKeHUn
B CyrHanusaumm npv noBbILIEHHOM HaNPsHKEHWUN
B CvrHanusaumsi neperpy3sku no Toky
B CyrHanusaumsi HeMcnpaBHOCTU U3MEPUTENBHOrO MOAYNS
¢ DyHKUMA KOMMYHUKaLWIA
B OyHKUMS CBA3N
B Cena3b RS485, npotokon Modbus-RTU



maea 2 Bbibop npogykTa

Cuctema DFPM211 coctout w3 Onoka ynpaenewust (koHTpornnep DFPM211-M) un
N3MepuTerbHbIX MOAynein (BO3MOXHa ycTaHoBKa A0 45 m3amepuTenbHbIX MOAynen-AaTyukoB).
M3amepuTenbHbIi MOAYNb AOCTYMNEH Takke B OTKPbITOM WCMOMHEHUM C PMKCAaTOPOM-3eLLenkon
(Open Measurement Module DFPM211-SCT).

BoamoxHocTy Beibopa ykasaHbl B Tabnuue

Hanpspkenne 3 x 220 / 380 B, haszHoe HanpsixkeHne nuHum

DFPM211-M ANs NoAaYn UTaHus

DFPM211-SCT HomuHanbHbIii Tok 10 (60) A, TouHOCTb 1, AnameTp peabbbl

9,5 Mm.

M3amepuTenbHble MOAynM MOAKMOYalTCa nocnegoBatensbHo kabenem RJ12. [ocTynHbl
Tonbko ABe cTaHpgapTHble anuHbl 15 cm 1 30 cm. OnuHa kabens RJ12 moxeT 6biTb
onpefeneHa B COOTBETCTBMM C TpeboBaHusmu nnowagku (npoekrta). O6was AnvHa

KaxKaon nameputenbHow WnHbl (Albus) He gomkHa npesbiwate 500 cm.



MmaBa 3 BHELLHWIA BUL M MOHTaXHbIEe pasMepbl

3.1 FabapuTHbIA YepTex

EavHuua namepennsi: Mm
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PucyHok 1. Cxema pa3mepoB ynpasnstoLiero 6rnoka (koHTponnepa).
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PucyHok 2. Cxema pa3smepoB Moayns M3aMepeHusi ¢ hrMKcaTopoM-3aLLenkon
SCT



3.2 MoHTaXHbIi YepTex

EavHuua nsmepenns: Mm

PuncyHok 3. Cxema ycTaHOBKM KOHTpornepa

SCT viavepuTeAbHbIA MOy b
SCT Open measurement module

PucyHok 4. Cxema yCTaHOBKW MOZYIS U3MEPEHMS C 3aLLENKMBAOLLMMCS (PUKCATOPOM



PI/ICyHOK 5. Cxema YyCTaHOBKM 6noka MOHUTOPUHIra 3aKpbITOro N3AMepUTENbHOro Mmoayna

'maBa 4 [jucnneit u onepalyMoHHbIE KNaBULLIK

4.1 Qucnneit

Yctpovicteo DFPM211 npepycmatpusaeT XK-gucnnew ¢
paspelueHnem 128*64. MepekntodeHne pyHKUUA U3 MEHIO
1 3aTpeboBaHue NoACKa3oK OCYLLECTBRSETCS C NMOMOLLbIO
[ABYX KnaBuLL, HaxoasLwmxcs Ha 6roke gucnnes.
Mpumevanve: Ecnn B TeyeHne 60 cek. He ByaeT HaxaTa
HW ofdHa knasuwa, noacseTtka XK-gucnnes BbiknoyaeTcs

[10 BO30GHOBMEHMS NOCNeayLuX onepauui ynpasneHus.




4.2 3anpoc cratyca

WnovkaTop| Liset Ovicnnew Wnovkaumsa
CraTtyc 3eneHbint | beicTpoe HopmanbHas
MuraHve

YcTonunsein ceet KOHCbVIpraLWIFI SCT moaynsi
MepnneHHoe [CBSA3b C KOHTPOMNNEPOM

Mwuranve
ﬂynbcauym KpaCHbIVI MwuraxHue WHankaums umnynbca 3Heprum, NocTosiHHas uMnynsca 1200

4.3 Knasuwm
BHumaHue: OpHa v Ta e knaBuLa MMeeT pasnnyHble YHKLMKN Ha pasHbiX MHTepdericax.
ALT B MeHI0 TOro e ypoBHS/YBenmunBaeT 3Ha4eHne napameTpa

Return / Enter (Bo3BpalleHve/noaTsepxaeH1e BBoaa)

4.4 Wntepcheiic gucnnes

FnaBHbIN UHTepdeinc
Bxatounte nutaHune

obopypaoBaHua, BonguTte B
OCHOBHOW MHTepdeic (main
interface) n otobpasute
TpexdaszHoe HanpsaxeHue n
YacToTy B pexuMe peasbHOro
BpPemeHMU.




1.Hax. knaB. ANA 3aTpeboBaHns
VHTepderica ycTaBok (setting
interface), Bbi6upainTe ganee

Data  Energy
Alarm Set

Debug Info
Temp

HaxxumanTe v, 4tobbl
BblbpaTh Tpebyembli
nHTepdenc, Haxxmmante >,
uTo6bl NOATBEPAUTL BBOJ,

Data: MpocmoTp B pexume
peanbHOro BPeMeHU Kaxaoro
Homepa SCT: faHHble moayns,
BK/IfOYasA TOK, MOLLHOCTb,
Temnepatypa, ¢asa un gpyras
NHPopmaLmA.

Energy: npocmoTp aKkTMBHOM

MolHocTh kaxgoro SCT moayns
aKTMBHasA 4 peaKTI/IBHaﬂ
3Heprus.

Alarm: npocMoTp MHdopmMaLmmn o
Tpesorax kaxaoro mogynsa SCT.

Set: MapameTpbl ycTaBoK.
Debug: Pexwum yctaHOBKM.
Info: MpocmoTp nHbopmaLmm o
xocTe.

Temp: [laHHble 0 Temnepatype,

n3mepsaemble XoCToOM




2. Boibepute Data, Hax.

KNnas.
data query (3aTpeboBaHue

Begurte real-time

JaHHbIX B peasibHOM BPeMEHN)
kaxagoro SCT moayns, Kak
NnoKasaHo Ha PUCyHKe

BaseData:PA 1/3
1:0.00A T:30°C

P:0.001kW
Q:0.001kvar

PA : YkasbiBaeT, UTO TeKyLnn

Mogynb SCT nogkAtoYveH K uenu
HanpsaxeHusa ¢asbl A. Ecan
Mogynb SCT He NOAK/IOYEH, Ha
nosmumun PA 6yaet muratb
cnoBo «Lost»;

1/3: YkasbiBaeT, 4TO BCero
HacTpoeHo 3 SCT, n TekyLumin

moaynb SCT

aapec 1;

Real-time data (gaHHble B
peanbHOM BpeMeHW):

Current I, Unit A (Mogynb SCT
1, ®aza A);

Temperature T, (Temnepatypa
T, eamHnua nsmepenmsa °C;
Active power P,

(AkTMBHas MoLHOCTb P,
EavHunua namepenus kW);
Reactive power Q, Unit kvar
(PeakTnBHasa MowHOCTb Q,
EanHMUa n3mepeHuns

kvar)

[Janee, Haxumante knasuLy
>, 4yTO6bI BEPHYTLCA K
BEPXHEWN CTPOKE MEHHO.
Haxxnmante knasuwy v,
4TO6bI BEPHYTLCA K CTPaHuLLe

AN NpocMoTpa AaHHbix SCT.)




3.BbibepuTe Energy,
HaXKVMaunTe KiaBuLly >,
BBOAMTE MHTepdenc
3anpoca 3Heprum
kaxxgoro moayna SCT, kak
MoKasaHO Ha PUCYHKe.
Haxunmante knasuwy > ans
BbIXOAbl U3

TeKyLLlen cTpaHuLbl 1 and
BO3BpaLLeHuns K
BEPXHEMY MEHIO

EnergyData:1/3
EngP: 0.1kWh

EngQ: 0.1kvarh

EnergyData: Yka3biBaer,
YTO YCTaHOBJIEHO BCEro TpK
SCT, a agpec TekyLero SCT
nokasblBaeTcs Noj
HoMmepom 1;

EngP: AktuBHasn

3Heprua, EanHumua nim.
kBtu (kWh);

EngQ: PeaktnsBHas
3Hepruna, EamHnua nam.
Kunnosap-uac (kvarh),

HaxXmuTte Knasuwy >,
UTOObI BEPHYTLCA B
BepxHee MeHIo,
Haxxnmante knasumuy v,
UTOObI BKNKOUYUTD CTPAHULY
AN NPOCMOTPA AaHHbIX
SCT

4. Bbibepute Alarm,
HaXknmas KaaBuLLy >.
Bongute B nHTepdenc
npocMoTpa napamMeTpoB
CUTHann3aLmm TpeBoru
Alarm , Kak nokasaHo Ha
puUcyHKe

Alarm-Voltage
Alarm-Current

Alarm-Module
Alarm-Temp

Alarm-Voltage: npocmoTtp

3HaUeHU HaMpPsXXeHWs A5
CUrHaNM3aL .
Alarm-Current: npocmoTp
3HaueHW Toka Ans
CcUrHanmMsaumu.
Alarm-Module: npocmoTp
HEencrnpaBHOCTU MOAYNS.
Alarm-Temp: npocMoTp
3HaueHW TeMnepaTypbl Ans

CATHann3aunn TpeBorun.
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Ha cTpaHuue npocMoTpa AaHHbIX
curHanmsauum alarm view,
HaxxumawiTte knasuwy v, utobbl
BbI6paTh MHGOPMaLUIO ANs
npocmMoTpa.

Korpa kypcop Ha cTpenke BBepX
4.1. HaxviManTe knaBuwly Vv, Ytobbl
BbI6paTh Select Alarm-Voltage
(BbI6GOP 3HAUEHMsA HaNPsXXeHWs 415
CUFHaAn3aLmm), HaxXnmamnTe
KNaBuLWy > , YTOB6bI BBECTM
cTpaHuuy voltage alarm viewing
(NPOCMOTpP 3HaYEHNIN HanpsaXeHNs
ANS CUTHaM3aLnm)

Vol:V 13
Max:264 Min:187

Max Alarm: NO
Min Alarm : YES

Vol : HanpsxeHue
obbekTa TpeBory, eanHuLa
n3mepeHus — (V) B;

1/3: TpexdasHoe
Hanps>xeHWe, B HacToALlee
Bpemsa (Tekywias dasa A;
Makc.: BepxHuin npegen
Hanps>keHus, 264 B, kak
MokKasaHO Ha PUCYHKe.

Min :
Hanps>eHus, 187 B, kak

HVKHUW nNpegen

MoKasaHo Ha PUCYHKe.
Max Alarm : lngukauyms
aBapUMHOro curHana npwu
NpeBbILLIEHUN BEPXHEro
YCTaHOBJIEHHOTO npejena.
Min Alarm: npeBbiweHne
HUXKHEro YCTaHOBJIEHHOTO
npegena Ana BKAHOUEHMS

CUrHanmM3auuu.
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Haxxmute knasuwy > ansa
BO3BpaLLeHNsA B BEpXHee MeHHo.
4.2 HaxxnmanTe knasuuy Vv,
yTobbI BbIGPaTh Alarm-Current
(«ABapUNHBIN TOK»).
HaxwmawTe knaBumwy >, 4to6bI
BONTW Ha CTPaHWLLy NpocMoTpa
Tekylen Tpesoru.

Current:A 1/3

Max : 30.00A
Alarm:NO

Current: O6bEKTOM CUrHaAM3aLun

asnsetca Tok, egnHuua
n3mepeHusa A;

1/3: Bcero ycraHoBneHo 3 SCT
MoAyAnA, a Tekywmn agpec SCT - 1.
Max: BepxHuin yCTaHOBAEHHBIN
npejen Toka, Kak MokasaHo Ha
pucyHke paseH 30 A.

Alarm: nHguKauusa neperpysku no
TOKy. Ha cxeme Bbiwe B 3101 rpade

cTouT 3HauveHne NO.

Haxxumarwite knasumuy /91, utobbl

nepennctbiBatb CTpaHULYy

ansa npocmotpa 3HayeHnn
CUrHanmsauum no Toky kaxgoro SCT
Mogyna. Haxmwute knasuwy > ans
BO3BpalleHVs B BepxHee MeHHo.

4.3 Haxumante KknaBuvy Vv, 4TO6bl

BbIOpaTh Alarm-Module
(«CurHanusaums moaynsa»).
Haxvmaiite  knaBuwy >,  4TO6bI
BOWTM Ha CTpaHWUy npocmMoTpa
module  fault  (HencnpasHocTb
Mozyna)

Module: 1/3
Max : 3

1/3: Yka3biBaeT, Uto BCEro

yctaHoBneHo Tpu SCT
MOAYASA, N afpec TeKyLero
SCT-1.

Makc: MakcMManbHoe
KOIMYeCTBO MOAyNen,
0603HaueHo Kak 3.

Fault: lHankauus cbos cBasun
mMogyna. IHankauma
3HaueHmA NO ykasbiBaeT Ha
TO, UTO MOAY/b HE UMeeT

cboeB cBA3N.
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Haxumante knasuiy v, 4tobbl
nepenncTbiBaTb CTPaHULbI 1
NPOCMOTPETb CTaTyC TPeBorn
(alarm status) kaxzgoro mogyns
SCT; HaxxumanTte knasuwy > ans
BO3BpaLLleHNs B BEPXHEE MEHIO.
4.4 HaxxmuTe knaBumuy v, 4tobbl
BbI6paTh Alarm-Temp (3HaueHune
TemnepaTypbl 418 CUTHaNU3aLnm
TPEeBOrK), HaXXNUMawnTe KaBuLLy
>, YTO6bI MepenTn Ha CTPaHULYy
NPOCMOTPa 3HauYeHnn
aBapWMHOro curHana ans
TemnepaTtypbl.

1/4: ykasbiBaert, uTO BCErO
nmeetca 4 TeMnepaTypHbIX
KaHana, a TeKylyme jaHHble O
TemnepaType oTobpaxcaroTcs B
nepBoM KaHa”ne.

Makc.: BepxHun npegen
TemnepaTtypsl

Alarm: coctosHuWe TpeBory,
Korga Temnepatypa npesbillaeT
BEPXHUN YCTaHOBNEHHBIN
npegen.

Fault: MposepbTe
NPaBUAbHOCTb NOAK/IOUYEHNA
Moy s Temnepatypbl. Mogynb
C Havkaumen «Yes»,
roKasaHHbIN Ha PUCYHKe,
NOAKNOUEH HempaBUbHO.
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Haxxnmaiite knasuily v, 4tobbl
NNCTaTb CTpaHI/IL[bI n
npocmaTtpueaTb TeMnepatypy
AaHHbIX CUTHAIM3aL N TPEBOTY
KaXkAoro kaHana. Haxumante
KfaBuLy > A1 BO3BPaLLEeHWs B
BEPXHEE MEHHO.
5. B vHTepdelice 3aTpeboBaHus
ycTaHoBOK (query setting interface),
HaXxumawTe v, 4ytobbl Bbi6paTh Set.
Haxkumaiite knaBuy >, 4To6bl
BBECTU CTpaHuLy napons (password
page).

t: ysenuueHve sHauenus;

= .

4,

U3MeHeHVe HacTpoeK bit;
MoaTtBepxaeHne n3MeHeHnn

<. Bo3BpalleHue;

pass
0000

Hax. AN1A NOATBEPXKAEHNA
MCMONb30BaHMS.

Koraa kypcop Bbibepet

CUMBOA 3 HaXaTne KNaBuLum
BO3BPALLAET B BEPXHEE MEHHO.
6. Hax.v, utobbl Bbibpats Debug,
Hax. >, 4Tobbl BBECTU CTpaHULYy
yctaBok mode setting page, kak
rokasaHo Ha pUcyHke

Debug SCT-Mode

Enter: NO

Hax. Bblbupaert
pexxum paboThbl,

5

yes: BBog pexuma debug.
NO: Beog, pexuma
paboTbl.

Korga kypcop

BblbepeT gHaxm.[="
MoaTBepxaeHve n
BO3BpalLleHNe B BepxHee

MEeHHIO.
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7. B uHtepdenice querry setting
HaXxMmanTe v, 4To6bl BbIGUPaTh
nHoopmauuto (info);
HaxvmarTe knasuiy >, 4ytobbl
BOWTW B CTpaHuULy MHbOpMaLun
Kak nokasaHo Ha pucyHke:

Version:SR310-100

3P4W: Pexxum nogknroueHuns

TpexdasHbIn
YeTbIPEXNPOBOAHOWN.

COM: VHTepdenic
nHbopmaLmm cBA3K, Kak
nokasaHo Ha puc., agpec xocTa
- 1, a ckopocTb nepegaun
9600bps.

Module: MonHoe koanuecTBo
CKOHOUIYpUpOBaHHbIX
Mogynen, 34ecb NokasaHo 3;
Version: VHdopmaumsa o

Bepcum xocTa.

Hax. >, uTobbl BO3BPaTUTLCA
B NpeAblAyLlee MeHto

8.B nHTepdeinice querry setting
HaXknmamTte Vv, ytobbl
BblOMpaTh Temp
(Temnepartypa).

Hax. >, utobbl BBECTM
CTpaHuLy nokasa
Temreparypbl, Kak nokasaHo

Ha pUCyHKe:

OtobpaxeHne

3HaYeHUN
Temnepatypbl XocTa B
pexunme peanbHOro BpeMeHM

B 4-X no3nymsx

15



4.5 YcraHoBKa napameTpoB

MporpaMmmupoBaHne MHCTPYMEHTOB
B nHTepderice query setting Hax.v,
HTO6bI BbIGpaTh Set.

Haxxumante knaBuwy >, 4ytobbl
BBeCTM CTpaHuLy napons (password
page), Kak NokasaHo Ha pPUCyHKe.

pass
0000

Hax. /¥] ans BbibOpa
cTpaHuubl Page Operator,

t
-
Jd
2

t: yBenuueHue 3HaueHus;
= : M3MeHeHue HacTpoek bit;
J noateepxaeHue;
<: BO3BpaLLeHMe;
Korpa «kypcop

A Hax [,
BEPHYTbCA K  BepxHemy

BblbUpaet

3HaK yTObHbI

MEHHO. Mo ymonuaHuto naponb 1.

BBeauTte NnpaBu/IbHbIA Napob
A5 BXOAA Ha CTpaHuLy
HaCTPOWKM NapameTpoB.

UART
Module

Circuit
Loop num 1

Hax. v, uTobbl BbIGpaTh CTpaHuLy

YCTaHOBKM NapaMeTpoB. Hax. >,

uTO6bI BBECTW YCTaBKV NapamMeTpOB.
Bbibupaiite "1" , Hax. >, utobbl

BEPHYTbCA B NpeaBaputesbHoe
MEHH0.

1. Bbibepute UART, Hax. >
Beeaute nHTepdenc yctaHoBKM
napameTpoB MocsieoBaTe/IbHOro
noprta (serial port parameter
setting)
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1
Addr: 001 =

Baud: 9600
>

Hasx. \V, 4ro0bI BHIOpATH
ctpanuiy Operator, Hax. >, 4TOOBI
MOJTBEPIUTH HCIIOJIb30BAHHUE.
Kypcop HampaBiseTcst Ha 3HaK

Hax. >, uTobbl NOATBEPANTL
ycTaBky. [Nocne yctaHOBKM
agpeca avcnaen
aBTOMaTUYECKW NepengeT K
nokasy CKOpoCTV nepesauun.

2. Hax.v, utobbl BbIbGpaTh
MOZYNb, HaX.>, 3aTeM
3aTpebyiiTe CTpaHULLy
yctaHoBKkM agpeca SCT
mogynsa (SCT module
addres setting), kak
roKasaHo Ha puUCyHKe
HUXe:

Module

Hax. v, uTobbl BbIGpaTh pexunm
ycTaHoBkM agpeca SCT moayns.
AutoAddr: Astomatuuecku
onpegenser TekyLWwnin MUHUMYM
He MCMOo/Ib3YHOLMNXCA afpPecoB,
3/eCb NoKasaHo 2.

O [Apaxapl KAMKHUTE Ha KHOMKY
SCT mogyns , HANKaTOp
pabotbl Mmogyns SCT noracHeT u
YCTaHOBUTCA PEXMM HaCTPOMKM
agpeca.

@ Bbibepute Hy>XHYHO CTpaHULY
Page Operator kypcopom “—"

® Haxwmute >, oTnpasbTe U
yctaHoBuTe agpec SCT mogyns.

@ Mocne ycnewHon oTAPaBkm 1
HaCTPOMKM MHAMKaTOP paboTbl
SCT HaumMHaeT Mmuratb, a XocT
npegnaraet “set OK” .
ManuAddr :

ajpeca B PyYHOM pexmme.

YcraHoeka SCT
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®/ABaxabl KIMKHUTE Ha KHOMKY
SCT mogyns , uHAMKaTop
pabotbl Mmoayns SCT noracHet u
YCTaHOBUTCA PEXMM HaCTPOWNKM
aapeca.

@ WN3meHsnTe agpeca,
ncnonb3ys cTpaHuLy operator.
®Kypcop BbibrpaeTcs HUxe
«=» 1 onepaTop CTpPaHuLbl
«=», HAOXXMUTE KNaBuLLYy >.
3aTem oTnpaBbTe B PyYHOM
pexxvme yCTaHOBJIEHHbIN agpec
Ha ueneson mogynb SCT,
@®Mocne Toro, Kak HacTpoWka
OTMNPaBKM BbIMOJIHEHA YCMeLIHO,
nHamKaTop pabotbl SCT
HayMHaeT MuraTb, 1 XOCT
npegnaraet «set OK». Korga
KypcopoM BblbpaHa cTpenka
BBEPX, HAXKMUTE KNaBuLLy >,
4TOGbI BEPHYTLCA B BEPXHEe
MEHHO.

HaxuvmanTe v, BbibepuTe Lienb
(Circuit), HaxxMMas knaBsuLLy >,

BBeguTe TpexdasHyto Lenb

4. cTpaHuLa KoHOUrypaLmm, Kak

NOoKa3aHO Ha pUCyHke:

add
remove

empty
return

add:Add/Modify Three Phase

Circuits (406aBnsATb/ U3MEHUTL

3-da3Hble ceTn)
remove:Delete a configured
three-phase circuit (yaanutb
CKOHOUIYpUpOBaHHyto 3-
dasHyto ceTb)

empty:Clear all three-phase
circuits set (ctepeTb ycTaBku
BCex 3-da3zHbIx ceTen)

return:return (Bo3spatyeHue)
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3.1 HaxwmwTe v, 4tobbl BbIOpaTh
«add»;HaxxmuTe knasuwy >, 4ytobbl
BOMTU B HTepdenc gobasneHuns/
n3MeHeHuns TpexdasHom Lenm
(adding/modifying).

Add : 1-A
2-B
3-C

Confirm

Add 1: lobaBuTb nepsyto 3-

1721

return

dasHyto Lenb

1-A:AA cootBetcTByeT SCT ¢
aapecom 1.

1/21: Bcero 21 3-da3 uyenen,
TekyLlas nepsas.

confirm: noaTBepxaeHue;
return: Bo3Bpar.

HaxxmunTe KHonky Vv, 4To6bI
nepenTn B NapameTpbl;
HaxxwvmanTe kHonky > ans
BblbOpa NnapameTpoB
KOHOUrypauum (HacTpomrkm).

Mocne nsmeHeHus Bcex
napameTpoB HaxmuTe confirm
(noaTBEpPAUTD), UTO6DI
NoATBEPANTb U3MEHEHME.
Return, uto6bl BEpHYTLCA B
npeabigyliiee MeHo.
Mpumeuanve:

1. O6bopypoBaHue
aBTOMaTMUeCcKn onpeaenunt
agpec moayna SCT,
NOAK/IFOUYEHHOTO K Kaxxaon dase,
a SCT,

CKOHOUIYPUPOBaHHbBIN C
TpexdasHOM Lienbto, He MOXeT
6bITb CKOHPUIYPUPOBaH
NMOBTOPHO.

2. TpexdazHas uenb He MOXeT
6bITb yCTaHOB/IEHA C
WHTepBanoMm, Hanpuwmep 2/21,
JOJIXKHO BbITb YCTaHOBNEHO
nocne ycraHosku 1/21; He
pa3speluLaeTca nponyckaTb
HacTpouky 2/21 n cpasy
ycTaHaBavBatb 3/21.

4.1 Haxmute knasuuy Vv,
BblGepUTE remove, HaXXMUTE
Knasuuwy >. Bongute B
NHTepdenc yaaneHns
TpexdasHou uenwu.
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del 2 5-A 221
1-B

11-C
confrim

del 2 :

TpexdasHon uenu. Haxunmante

return

YpaaneHune sTopon

>, Bblbepute TpexdasHyto
Lenb; HaXunmawnTe KnaBuLy Vv,
Bbl6epute confirm ans
NoATBEPXAEHUS UK return
AN BO3BpaTa B NpeAbigyliee
MeHto. 4.2 Haxxumawte
KnaBuwy v, Bbibepute empty,
HaXXumMawuTe Knasuuy >,

BOMAMUTE B MHTEpPhENC OUNCTKM

Remove all
yes
no

BbibepuTe «yes», 4TobbI
cTepeTb BCe YCTaHOB/EHHbIe
TpexdasHble Lenw;
Bbibepute «no», utobbI
BEPHYTbCA 6e3 cTMpaHums.
HaxumanTe knasuwy >,
noATBEepAUTE N BEPHUTECH B
npegbiayliee MeHto
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4.
BblbpaTh Loop num (Homep

Haxmute v, u4Ttobbl

uenw), HaXXumaunTe
knasuwy >. Bonmaute B
nHTepdenc KoHpUrypaumm

CXeMbl:

Set Moduleloop 1

module total: 13
3P-lp total: 20 ,

module total: NMonHoe
konnyecteso SCT mogynen.
3P-Ip total: MNosHoe kon-Bo 3

da3HbIX Luenen.

BbibepuTe:

t yBeNnyeHne, —U3MeH.
J MNopTBepxa,

Bo3Bpau. &

MNpumeyaHue: Konnuectso
moaynen SCT — at0

MakcumanbHbIv agpec SCT,
onpatumeaemMbin xoctom. Mprme
€C/n yCTaHoBAEeHO 3HayeHwne 10
DFPM211 cobupaeT agaHHble SCI

no agpecam ¢ 1 no 10.
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[nasa 5 MamepeHus
5.1 ba3oBble aNeKTpUIECK1e NapameTpbl B PEXUME pearnbHOro BPEMEHM

YctporictBo DFPM211 cnoco6HO M3MepaTb OCHOBHbIE 3NEKTPUYECKMe NapameTpbl, Takme
KaK HanpsbkeHue, TOK, MOLLHOCTb, YacToTa U T. A.

YcTaHoBka TpaHCchopMaTopoB C
0~ 60A
pasbeMHbIM cepaedHmkom SCT

Wire — neutral wire/ Henitpans 0~ 264V

Kaxpas dasa -16 ~16kW/kvar/kVA
Cymma -48 ~ 48kW/kvar/kVA
Kaxpas dasa -1.000 ~ 1.000
Cymma -1.000 ~ 1.000

45 ~ 65Hz 45 ~ 65Hz

5.1.1 Hanpsixetue
[wnana3soH dasHoro Hanpsixenuss DFPM211 coctasnsiet 220 B, Ha 4To nonb3oBaTenb AOMKEH
o6paTtnTb 0coboe BHUMaHWMe. Meperpy3oyHas cnocobHocTb cocTaBnsieT 1,2 pasa ot
HOMVHaIIbHOTO HanpsbKeHUst, YTOObl NPEAOTBPaTUTL HAMNpPsPKEHUE HaCbILLEHWS Liener, KoTopoe

MOXeT caenaTb nsamepeHue HenpasusibHbIM.
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5.1.2 Tok

Tok DFPM211 gomxeH namepsitecst uameputenbHbiM mogynem ¢ SCT (TpaHccopmaTtop
Toka C pasbeMHbIM cepAevHukoM). HomwuHanbHbn TOok SCT 10 (60 A), ator

TpaHchopMaTop MOXET U3MEPSTb LieMb C MaKcMMarbHbIM 3HaYeHnem o 60 A.

Monb3oBaTens JoSpkeH obpaliaTe BHUMaHWE Ha TeKyluwil AuanasoH uernen B xope
NPOEKTUPOBaHWS, YTOBbI NPEAOTBPATUTL HACHILEHWE Lienu, KOTOPoe MOXKET MPUBECTU K

HenpaBUIibHbIM U3MepEeHUaM.

5.2 [NapameTpbl MOLIHOCTH

DFPM211 akTuBHas/peakTuBHasi, BXOA/BbIXOA 3NEKTPUYECKUIA Trpagyc, MaKCUMyMm
Hakonnewuss o 99999999.9 c ykaszaHWeM OAHOrO 3Haka nocne 3anston; W Oynet
aBTOMaTUYECKN MPOKPYYMBaTLCSl K PEBEPCHOMY (MepBoHaYanbHOMY) 3HauyeHuto, Koraa

HakonneHne gocturaetT MakCMManbHOro obbema.

5.3 Hactpoiika ABapuiiHoro curHarna

DFPM211 npegycmatpvBaeT CcuCTEMY CUrHanuM3auum C  Monb3oBaTeNbCKUMU
HacTpoiikaMu [aHHbIX AN KOHTPONsSi 3MeKTpUYeckMx NapameTpoB B COOTBETCTBUM C
ycrtaBkamu. Korga npoucxoguT kakoe-nmbo cobbiTme TpeBoru, ero napamerpbl MOXHO
M3MEHUTb C MOMOLLbI WHTepdelnica TPeBOrM ANA MPOBEPKU COObITU TpesBorm w Ans
CUMTBLIBAHWS TUMOB TPEBOT MO CBSI3U; MOCIe TOro, Kak TpeBOXHoe cobbiTe ByaeT yaaneHo,

1 Ha nHTepderice Tpesorm nosiBuTca Haanucb «NO».
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Tabnuua ycTaBok curHanusaumm

O6bexT CvrHanusaums akTueHa BHumatue

curHanusauuu

Voltage/ MamepsieMoe 3HaueHe HanpshkeHnst > | Active value = 0 means close
HaNPAXEHNe | ycranoBneHHOE 3HaUYEHNe BEPXHETO alarm (AKTUBHOE 3HaueHue = 0
BEpXHN npeaena HanpPsXKeHNs 03HauaeT 3aKpPbITYI0 TPEBOry)
npegen

Voltage 3HaueHIe M3MePSIeMOro HanPsKeHNs < Active value = 0 means close
KU YCTaHOBMEHHOE 3HAUEHNE HIKHETO alarm (AKkTMBHOe 3HaueHue = 0
npeen npeaena HanpshkeHus: 03HaYaeT 3aKpbITYI0 TPEBory)
Current/Tok | WN3amepsieMoe 3HauyeHue HanpspkeHus > Active value = 0 means close
HUKHUI 3aAaHHOe 3HaYeHne BEpXHero npeaena alarm (AkTuBHOE 3HaueHune = 0
npepen Toka 03HaYaeT 3aKpbITYIo TPEBory)

5.3.1 CurHan Tpesoru
Korga curHanusaumsi TpeBoru BKIIOYMTCS, NepenanTe Ha CTpaHuLy yBEAOMIIEHUS! O

TpeBore (page of alarm notice), 4ToGbl NPOBEPUTL TUN TEKYLLEN TPEBOTY.

HaxwmuTe knaBuLy >, YTOObl BEPHYTLCS K TEKYLLEMY UHTepdeicy. ABapuiHbIA curHan
Takke MOXHO NPOBEPUTL C MOMOLLbIO CBA3N RS485, nocne ncyeaHoBeHVA aBapuiHOro

CcurHana Ha CTpaHuue aBapuiiHoro curHana 6yaet otobpaxartbes cnoBo «NO».
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maBa 6 Ces3b
6.1 OB3op

DFPM211 npegycmaTtpuBaeT uHtepdenc ceasm RS485. Cnocob noaknoveHusi nokasaH Ha
crieflylolemM pUCYHKe. B peanbHbIX YCroBWsSIX Ansi NPefOTBPALLEHUS] OTPaXEHWsi curHana
pesuctop okono 120 Om (120Q) o6bI4HO NoaxnoyaeTcs napannensbHo K KoHuy cetn RS485

Ana cornacoBaHuUsa CUrHanoB. nO)KaﬂyVICTa, o6paT|/|Te BHUMaHWe Ha curHarn.

R3485 Converter
PC —LUs5—

5 +

Meter 1

Meter 2

Meter 3

PuicyHok 9. Cxema nofkmioyeHns KOMMYHUKaLMOHHOro nHTepdeiica RS485
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6.2 CpenctBa cBSI3u

C akpaHMpOBaHHON BUTOW Napow 22 B OAHON CETU MOXHO coeanHuTb A0 32 cyeTtynkoB DFPM211.

Ecnu HeT noBTOpPUTENS, TO A4ANBHOCTL CAMOW MOLLHOW LUKHBI He npeBbiwaeT 1200 meTpos.

6.3 Mpotokon cBsi3u

DFPM211 nopgaepxvBaeT MexayHapoaHbii npotokon Modbus-RTU. MNoxanyicra, obpallaitecb
K COOTBeTCTByloLeMy pykoBoAcTBy «[poTtokon csssaun Modbus DFPM211» ans nonyyexus

noapo6HoN MHgopmaLmu.

6.4 MNapameTpb! cBSI3U

Mpennocbinkon Ans Hagnexaluen CBA3W Mexay AaHHbIM YCTPOWCTBOM (CHETYMKOM) U rMaBHOWM
cTaHumen (the master station) sBnsieTca npaBUNbHOCTb HACTPOVKM NapameTpOB CBA3N.

MapameTpbl cBsasav DFPM211 BkntoyatoT B cebsi:

< Meter Address ID (MoeHTudukaTop agpeca cyeTymnka): 3To UAEHTUMKATOP CHETYMKA B CETU.
[ins kaxporo yctporictea DFPM211 B ofHoii ceTu TpebyeTcst yHUKanbHbli aeHTUdMKaTop
(ID), koTOpbIA MOXET GblTb U3MEHEH Nonb3oBaTenem.

<& CkopocTb nepeaayy AaHHbIX nopTa 1: YeTblpe Bo3MOXHbIX onummn: 38400, 19200, 9600, 4800.

6.5 pyHKUMA 3awmTbl MHTEpdeiica CBA3N OT neperpysku

Wutepdenc ceasm DFPM211 umeeT yHKUMIO 3awmTbl OT Meperpysku; TO €CTb, Npu
KpaTkoBpeMeHHon (B TeyeHve 5 muHyT) neperpyske (380 B nepemeHHoro Toka, (380VAC)
nMHTEpEeNC He BBLIXOAUT M3 CTPOs, U DYHKUMS CBSA3N MOXeT OblTb BOCCTaHOBIieHa mnocrne

pecTaBpaLun HOPManbHOTO ANEKTPONUTAHNS.
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C hapter 7 TexHuyeckne xapakTepUcTUKu

MNapameTpbl [IlvanasoH
HoMuHanbHbIA UCTOYHUK NUTaHNUSA |-|V|TaH|/|e OT ceTeBoro Hal'lpﬂ)KeHVIﬂ
HOMAHANEHbIE |y o e id BxogHoit Tok | 10 (60) A
MapameTpel
(SCT)
HomuHanbsHoe 3x220/380V, nana3soH: 85%-120% ,
BXOZHOE HanpsikeHue U5HZ~65HZ
MapameTpbl [vanasoH TouHoCTb
TouHOCTb HanpsixeHne 85%~120% 0.5%
Tok 1%~120% 0.5%
KoacpcpuumeHT mowyHocTn 0~1 1.0%
AktuneHas aHeprus(SCT) 0~99999999.9 1%
PeakTtvBHas aHeprus 0~99999999.9 2%
AKTMBHas MOLLHOCTb OpHodbaskas 0.5%
PeakTnBHas MOLLHOCTb 16~16 KW/kvar/kVA 2.0%
Bcero:
-48~48 kW/kvar/kVA
MapameTpel OcbcbeKTUBHOCTD
[NoTeps MOLHOCTU, 3HEPrun < 5W/10VA
Temnepatypa [HopmansHas pabota -20°C ~ +55°C
[nanasoH pabouei _25°C ~ +70°C
Temneparypbl
TemnepaTtypa xpaHeHusi -30°C ~ +80°C
OTHocuTenbHas BNaxHOCTb MeHee Yyem 95%
BblaepxuBaemoe HanpskeHue 2000VAC
XapakTepucTukv 4acToThbl NUTaHUS
n3onaunm COMPOTUBNEHWE N30MSALMMN > 100MQ
MMnynbcHoe HanpshkeHve 6000V
P Bcero P20
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Moauuus CraHpapt Knacc

CTOMYMBOCTb K GB/T17626.2-2006 Class 4
lPneKTpocTaTU4eCKUM (IEC61000-4-2:2001)
paspanam
YCTOMYMBOCTb K GB/T17626.3-2006 Class 4
pagmo4acToTHOMY (IEC61000-4-3:2002)
3MEKTPOMarHUTHOMy

nonto

TMOMEXOYCTOMYMBOCTb K (IBEB(/;-23117060206 : ;12288 o Class 4
BbICTPLIM 3MEKTPUYECKMM ( RS )

nepexofHbIM npoLeccam
YCTON4MBOCTb K GB/T17626.5-2008 Class 4
ANHaMU4YeCKUM U3MEHEHUAM -A-5-

HanpsKens (IEC61000-4-5:2005)

EMC |snextponuranug

YCTOMUMBOCTb K GB/T17626.6-2008 Class 3
KOHOYKTUBHbIM (IEC61000-4-6:2006)
MOMEXAM, HABEJEHHbIM
PAOVOYACTOTHbLIMU
ONEKTPOMAIHUTHBLIMW
nonAamm

lMpenenbHoe 3HayYeHne GB 9254-2008 CooTBeTCcTBUE
3MEeKTPOMarHUTHOro (CISPR22: 2006)
M3nyyeHus
YCTONYMBOCTb K NageHNsaM n GB/T17626.11-2008 CooTtBeTcTBUE
KpaTKoBPEMEHHbIM (IEC61000-4-11:200
OTKIMIOYEHUAM HanpsXeHnsa 4)

GB/T HomuHanbHoe

Bblﬂep)KVlBaeMoe 1721 5 21 1 _2006 Hanpsp>keHne nsonaunu
HanpshxeHne i cocTaBnsieT <300 B, a

npOMbILLIﬂeHHOI;I YacToTbl

McnbiTaTenbHoe
HanpsbkeHne

2000V.

HomuHanbHoe
HanpsbkeHne U3onsauum
icocTaBnsAeT <60 B, a
McnbiTaTenbHoe
HanpsbkeHne

1000V.

YTeuka

Tok yTeuku cocTaBnsieT
MeHee yem 10 MA 3a 1
MUHYTY.
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na.a 8 Mpobnemb! U UX ycTpaHeHue

TcyTCTBVJe Y6eauTech, 4TO Ha knemmsbl L/+ un N/-
nokasanit Ha YCTPOICTBa NOAAHO NpaBuribHoe paboyee
nvcnree He YA2nock NOAKIoUMUTL Hanpshkenve.
nocrie nogauu YCTPOWCTBO K UCTOYHUKY | Myoenie, He neperopen i
ynpasnaiolero nuTaHns npefoXpaHUTesb YNpaBisiowero NUTaHns
nUTaHna

Flposepre, HaOeXHo nn coeanHeHune c
HenTpanbto.
VamepeHHoe MpoBepbTe, COOTBETCTBYET N
3HaYeHre HeBepHoe nsmepeHnne M3MEPEHHOE HaNPSKEHNE HOMUHATBHBIM
HEBEPHO U HanpskeHns napaveTpam ycTponcTea.
He MpoBepbTE NPABUIBHOCTL HACTPOKN
napameTpos.
COoOTBETCTBYET
nomke/ MpoBepbTE, COOTBETCTBYET K
obcTostTensCTeam M3MepeHHbI i TOK HOMUHAMBHOI MOLLHOCTY
MN3mepeHne Toka P .
HEBEpHO 0GopyA0BaHWS, NPaBUIbHbI fM HACTPOKM
napameTpoB TPaHCGOPMaTopoB ToKa.
[poBepbTe NPaBUNbHOCTb HACTPOEK
pexvma n3MepeHus.
VIsMepeHIe MOLLHOCTY [MpoBepbTe, COOTBETCTBYIOT N
HEBE pHo HanpshXeHUe 1 TOK NpaBUIIbHOW
P nocnegosaTtenbHOCTU a3
MpoBepbTe, He ykasaHo nn
HenpaBWbHOE NMS AaTyuka.
ec CBA3N MpoBepbTe, COOTBETCTBYET N1 agpec
p
. i YCTPOWCTBa onpeaeneHunio
YcTpoiicTso HenpasBuUIbHbIN
HeBepHas CKOpOCTL nepeaayun | [1POBepbTe, COOTBETCTBYET 1M CKOPOCTH
BEPXHEro YPOBHA| 1o ¢ yetpolicTsa nepesauv AaHHbIX ycTpolictea
He MoxeT onpeseneHuio
YCTaHOBUTH Murna CBASN H€ MposepbTe, NpucoeanHeH nn
CBfi3b MOAKMIo4eHa K peauncTop Ha 120 Om (Q)
C HaHHBIM OKOHEYHOMY pe3ncTopy
YCTPOMCTBOM HapyleHa nuHus ceasmn Y6eamTech, 4TO KOMMYHUKaLMOHHBIN

aKpaH (LWT) 3a3emneH

I'Ipepb|BaHV|e JINHUN CBA3N

lMpoBepbTe, HE OTCOEAMHEH NN
kabenb cBsA3n

29




lnaea 9 Mpunoxexune

9.1 Onpep,eneHMe TepMuHana
TpexdasHblii 4eTbIPEXNPOBOAHOM
cnoco6 nogkntoyeHns (3P4W)

Tema | Onpenenehne Wnnioctpauus Tema Onpepenetme Wnnioctpauus

1 485+ RS485+ 2 485- RS485-

3 SHLD RS485 Shield 4 VA A dasa

5 VB B ¢hasa 6 VC C dasza
MopT moayns

7 VN Neutral 8 A n3mepeHus
dasbl A

MopT mogyns MopT moayns
9 B n3mepexus casbl B 10 C n3mepeHus asbl C

MN3mepuTenbHblii mogyns (SCT)

Item Definition Illustration Item Definition lllustration
. Measuring BUS . Measuring BUS
1 | AiBus1 Port 1 2 | AiBus2 Port 2

Mpumeyanue: 1. [Ba nopta usmeputensHoro moayns SCT He pasniuyaioT BXogsime 1

nexoasaiwune curHanbl
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9.2 TunoBble cnocobbl coeanHeHns
] 3P4W cnocob:

zZ < o0

A B C N PE

K BEPXHUM
YPOBHAM
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1P2W cnoco6:

K BEPXHUM yPOBHSAM
RS485 to upper
levels

L N PE

To AiBus A [RNY
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BHuMmaHue:

° Nudopmaums, npueegeHHas B AaHHOM
PYKOBOACTBE, MOXET ObITb M3MEHEHA
npousBoguTenem 6e3 npeaBapuUTebHOIo
yBEAOM/IEHUS B CBA3M C HEOBXOANMOCTbHO
obHOBNEHUA.

JHEPTOMETPUKA

www.energometrika.ru

00O «3HepromeTpukay, zakaz@energometrika.ru, Ten.: +7(495) 276-0510, www.energometrika.ru
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