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OIMCAHUE TUITA CPEJICTBA U3MEPEHUH
[Tpuopbl 3NEKTPOU3MEPHTEIBHBIE MHOTOQYHKUHOHAIbHBIE "IuepromouuTop-61850"

HasnaveHne cpe/icTBa H3Mepenni

[Tpubopsl HNEKTPOUIMEPHTEIBHBIC MHOTODYHKIIHOHATBHBIC "Juepromonntop-61850" (nanec
~ IM-61850) npeanaznadeHn .

- W3MepeHHMil AKTMBHOW M pEaKTHBHOM JIEKTPHYECKOH MOIIHOCTH B TpexdasHbX #
onHoa3HBIX ceTAX;

- U3MEPEHNH MapaMeTPOB JIEKTPHYECKOH IHEPriH Tpex(azHbIX U OAHODAZHBIX CETCH,

- W3MEpPeHHl CHITbl IEPEMEHHOTO TOKA i HAIPAKEHUS [TEPEMCHHOTO TOKA.

- ipeoBpa3zoBaHus CHIBI NEPEMEHHOrO TOKA H HANPSKCHWA [EPEMCHHOTO Toka B uudpposon
[1OTOK MIHOBEHHBIX 3HAYCHH, NMEPEIABAEMBIX 110 TPOTOKOMY, OITUCAHHOMY B IEC 61850-9-2;

- onpejenenus  MOAYJALHOW, YIJIOBOH W MONHON  NOrpelHoCTe  MacuTabHbIX
npeoGpaszoBateseil TOKA H HANPSKEHHUA C BBIXOAHBIMY CHTHANAMY B BUAC AHAJIOrOROIO CHIHAIA U B
Bujie 1poBoOro NOTOKa MrHOBEHHBIX 3HAYCHHUIl, TIepe/IaBaeMBIX 110 IPOTOKOIY, OTHCAHROMY B IEC
61850-9-2;

- OmpeliesieHHs METPOJIOTHYECKHX XapaKTEePHCTHK H3MCPHTETbHDIX YCTPOHCTB COTIPAKEHNS
(SAMU - Stand-Alone Merging Unit corjlacHo CTaHaapTy [EC 61869-13).

MeTpoaoruyeckue XapaKkTepHCTHKH npubopos IEKTPOUIMEPHTCIIHHBIX
MHOTOQYHKUHMOHATIBHBIX "IneproMmouuTop-61850" COOTBETCTBYIOT TpeboBaHMAM, NPEIBABIACMbIM:

- K 5TaioHy | paspsia B cooTBeTcTBHH € ['OCYA@pPCTBEHHOM ITOBEPOYHON CXEMOM [Uld CPEICTE
H3AMEpPEHHit TIEPEMEHHOT0 JIEKTPHYCCKOrO HAIPAKCHHA 110 1000 B B auanazoHe 4acToT OT 110" g0
2-10° 'y, yrBepkaentoit [Tpukasom Poccranapra Ne 1053 ot 29 mas 2018r.;

- K stasony | paspsina B coorserctsun ¢ FOCT P 8.767-201 1

-k stasiony 1 paspsina B coorsercremy ¢ IOCT 8.551-2013.

Onucanne cpeicTBa HIMEPeHU

[punuun peicraus DM-61850 ocHoBan Ha AHATIOTO-UM(PPOBOM NPeobpasoBaHii MIHOBCHHBIX
JHAYCHHH BXOAHBIX CHIHAIOB HAMpPSOKCHWS M TOKAa B LM(POBbIE KOABI, W3 KOTOPBIX hopmupyroTes
MACCHBEI OIM(POBAHHBIX BLIGOPOK, € TOCHEAYIOIMM BbIYHCICHHEM THAUYEHU T H3MEPSEMBIX BEIMUYHH 13
MOJTYHEHHOTO MACCHBA JIAHHBIX BCTPOCHHBIM NTPOrPaMMHbIM obecrieyeHuEM.

IM-61850 MOryT GBITE HCTIONB3OBAHBI B COYETAHHM ¢ NEPCOHANLHBIM KOMIIBIOTEPOM (nanee -
[1K), a TaK *e B COCTaBE CHELHATM3UPOBAHHBIX M YHMBEPCATBHBIX YCTAHOBOK UL KaHOpOBKH W
MOBEPKH TATOHHBIX W pabounX cpencTs WIMEPEHM I DMEKTPOIHEPTCTHHUECKHUX BEIHUMH.

- H3MEPHUTEIBHBIX TpatcopMaTopoB HAIPSIKCHHS (MUTH) v toka (UTT);

- 3NEKTPOHHBIX HM3MEPUTEIBHBIX TPaHCPOPMATOPOB HATPIKCHUA (OTH) u toka (OTT) u
YCTpOHCTB CONPSAKEHHS C BRIXOAHBIMU CHTHA/IAMH B BH/IC (POBOro MOTOKA MIHOBEHHbBIX 3HAUCHHH,
nepesaBaeMpiX Mo MPOTOKOIY., ONHCAHHOMY B IEC 61850-9-2;

- oHO(A3HEIX M TPex(hasHBIX BATTMETPOB, HIMEPHTCILHBIX npeobpaszoBareiel aKTHBHON
MOUIHOCTH;

- MHOTO(YHKUMOHATLHBIX CUETUMKOB AKTHBHOH M peaKTHBHOH 2JIEKTPUUECKOH IHEPrHM ¢
BXONHBLIMH CHTHAJaMKM B BWie HHPPOBOrO INOTOKA MIHOBCHHBIX JHAYCHUH, NepejaBaeMbiX 10
npotokaiy, onucantomy 8 IEC 61850-9-2;

- BOMBTMETPOB, AMIIEPMETPOB ¥ M3MEPUTETBHBIX TMpeobpasoBaTeiichi HAPAACHHA H TOKa B
[POMBILLIJIEHHOW 061ACTH 4acToT.

IM-61850 comepKUT CHEAYIOMHE OCHOBHBIE OIOKH:

- M3MepUTeNbHbIH 6110K;

- BHeIHKH TepMHHan ynpasacHus Ha Gase [TK nii NIaHIETHOTO KOMIBIOTEDA.

Wsmepurenpiibii 610k [Tprbopa « IHeproMon urop-61850» conepmut:

- 4 MHOTrOIHATA30HHLIX BXOJIHBIX 11peobpa3oBaTeils ToOKa,

- 4 MHOTONMANA30HHBIX BXOAHBIX Mpeobpa3zoBaTeia HaNPSUKCHUS,
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- poceMuKkaHaneHeI AL,

- MOJYJ1b YTIpaBncHHs Ha 6a3e BecTpanBacMoro komnbiorepa (MV);

- MOZLy7lb CHHXPOHH3ALINH,

- OJIOK TIHTaHMUS.

MY obecrieunBaer padoty DM-61850 B COOTBETCTBHH C BHYTPCHHHM IPOrpaMMHBIM
obecriedeniem, TIPoBeIeHHEe PAcUEToB MO MacchBaMm olmdporanHex BEIOOpok ALII, coxpanenue
pe3y/bTATOB B IHEPTOHE3ABUCHMOI MaMATH, CYCT BPEMCHH, BBIBOJ PE3YILTATOB IO uHrepbeiicam
Ethernet unm Wi-Fi, mpreM KOMaH] W JIaHHBIX OT BHEIIHErO TEPMUHAIIA YITPABJIEHHA.

BHenHuii TepMuHan yrpasicaus Ha 6ase ITK HIH NIaHIIETHOrO KOMIIBIOTEpa 00¢CIICHHBACT
oTobpakeHNe PACCUMTAHHEIX 3HAYEHHIL, ynpaBnenue paboroi DM-61850, HACTPONKY MAPAMETPOB. A
TaxKe GOPMHPOBAHHE H IKCTIOPT OTUETOB.

Mojyik CHHXPOHU3AIMK 00ecrednBaeT CHHXpoHM3aumi DM-61850 ¢ BHELIHNMH 3a1aI0IHMH
YCTPOMCTBAMH M TEHEPAIIMIO CHHXPOHH3UPYIOUTHX CUTHAJIOB,

OM-61850 BbinycKacTcs B MOAHPHUKALMAX, OTIMYAIOIIMXCA KOHCTPYKTHBHBIM MCIOTHCHUCM,
3HAYEHWSIMH TOTPELIHOCTelH HM3MepeHuil; HamMuMeM JIOTOMHUTENbHBIX (YHKUMI; HOMHHAILHOMH
gactoToil. YcnosHoe obo3Haverme OM-61850 npu MX 3akaze M B JOKYMEHTAlMH JIPYron
MPOJAYKIMH, B KOTOPOH OHM MOTYT ObITh HPUMEHEHBI, JOIKHO COCTOATH M3 ODO3HAYCHHs THIIA
npubopa (DuepromonrTop 61850) 1 yCI0BHOTO 0003HAYECHUA MOAHPHUKALIHN:

DuepromouuTop-61850 X-X-XX-X
12 3 4

1 — o6Go3HaueHue MOJIUGMHKALIMN 110 KOHCTPYKTUBHOMY UCTIOITHEHHIO!

"C" - cTauMOHapHLIH MpubOp JUTA BCTpaHBaHWS B CTOWKY cTaHaapTa 19" i ycTaHOBKH Ha
crone;

"TT" - mepeHocHoOM npudop;

2 — o6o3HaueHHe MOAH(QHUKALHH MO 3HAYCHUAM [TOIPEIIHOCTEH U3MEPCHHS:

"02" - ¢ METPOIOTHYECKUMHU XapAaKTEPHCTHKAMH, NIPUBEeHHBIMY B Tabmuuax 2,4, 5,7, 9:

"05" — ¢ METPOTIOTHYECKUMH XapaKTCPHCTHKAMHU, TPHBEICHHBIMHU B Tabnuiax 3, 4, 6, 8, 9;

3 — obo3HaueHMe MOAM(UKALMH [0 HATMYHIO JIOUNOJTHUTENbHBIX (yHKuMA (npuOOpsI
0BecreunBaroT BO3MOKHOCTE BHITTOIHEHHS HECKONBKHX JIOTIOIHATEIBHBIX QYHKLMH):

"00" — Oe3 JIOMONTHUTENbHBIX YHKLHH,

"01" - ¢ dynkuuei npubopa cpasHenus ans nopepku UTH u HUTT ¢ uncrionb3oBannem

BHeIIHero Ycrpoiictsa nosepku tpancopmaropos Toka (YIITT).

4 — obo3HaueHHne MOH(UKAIIMN IO HOMUHAIBLHOIT yactoTe (fiom):

"50" — ¢ fyom = 50 T’ ¥ 06aCTBIO 3HAYCHWI BIHMAOLICH BETHINHBT OT 42,5 10 57,5 T'y;

"60" — ¢ fom = 60 T’ 1 06nacTBIO 3HAYEHHUIT BIUAONICH BelHunHBI 0T 51 10 69 'L

Brewnuit g DOM-61850, mecto mIoMOMpPOBKM OT HECAHKIMOHWPOBAHHOTO JOCTYIA U
0603HAYCHNE MECTAa HAHCCCHUA 3HAKA MOBEPKHU NpPEACTaBICHbI Ha pucyHkax 1 u 2. [lnombuposanune
OM-61850 ocymiecTBiAeTcs B BIIE TIIOMObI B FHE3/1€ KPEMNEKHOr0 BUHTA KOPIyca.
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Mecto
TIOMOMPOBKHN OT
HECaHKIIHOHU-
POBaHHOTO
A0CTYTA

Mecro
HaHECEHUS
JHAKA
MOBEPKU

Pucynox 1 - O6muit Bua mogudukauun "Duepromonntop-61850 I1", MecTo 110MOHPOBKH OT
HECAHKIIHOHHPOBAHHOTO JIOCTYTIa M 0003HaYE€HHE MECTA HAHECCHHUS 3HAKA TOBEPKH

= = w

Mecto
HaHeCeHHs
3HaKa
MIOBEPKH

Mecto
IOMOHPOBKH
OT HECAHKLIHO-
HUPOBAHHOTO
JocTyna

Pucynok 2 - O6umit Bu moaudukaimn "IHepromouutop-61850 C", MecTo noMOMpoBKH 0T
HeCaHKUMOHHPOBAHHOTO JOCTyNa U 0003Ha4YeHHE MECTA HAHECCHUS 3HaKa MOBEPKH

MporpaMmmHoe obecneenne

[Tporpammuoe obecrieueaue IM-61850 coCTOUT U3 BCTPOSHHOIO IIPOrPaMMHOTO 00eCrecUeHUs
(nanee - BITO) w npuknaausix nporpamm ans ITK.

———
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BITO BbImonHseT QYHKUHH YIPABIEHUS pekKAMamMHu paboThl, MaTeMaTHYeCKON 00paboTKH 1
NPEACTABICHUA H3MEpUTENbHONH WHpopMauuu. Ycranoka BIIO npousBoautes Ha npeanpusaTHU-
usrorosutene. BITO xpaHUTCA B SHEProHe3aBUCHMOi namatu DM-61850.

ITo cBocii cTpyktype BITO pasjieneHo Ha MeTPONOIHYECKH 3HAYUMYIO H METPOIOTHYECCKH HE
3HAYNMYH 4acTH. Kaskias cTpyKTypHas 4acTh 3aUIMINAETCA KOHTPOJILHOW CYMMOH M0 aJrOpUTMY
CRC32-IEEE 802.3, koTopas KOHTpoIUpyeTcs cucteMoit anarHoctuku YM-61850.

BIIO, a Takie MacCHBBI TONPABOYHEIX MHOMKHTEIEH H MOIPABOK 3aLUMIIEHbI OT H3MEHEHHH HIIH
yiaaneHus. MeTpoJIoOrHHecKHe XapakTepuCTUKH Janbl ¢ ydetom BiusHua BITO na pesynbrathl
M3MEPEHHH.

Koncrpykuusa OM-61850 uckiouaer BO3MOKHOCTb HECAHKIIHOHMPOBaHHOTO BAuAHNA Ha BITO
W U3MEPHTENBHYI0 HH(OpMAIIHIO.

VpoBeHb 3amuThl nporpamMMHoro obecnedenus OM-61850 or HempeaHaMepeHHBIX U
TpeAHaMEPEHHBIX H3MEHEHHI COOTBETCTBYET «BBICOKOMY» B cootBeTcTBuH P 50.2.077-2014.

Unentudukaunonnsic nannsie BITO ykaszane! B Tabnuue 1.

Tabmuua |

| MaeHTH(GHKALMOHHBIC JaHHbIC (IPH3HAKH) ! 3HaueHue

| Unentudukanuonsoe HaumeHosauue 110 J? Energomonitor-61850INT
| Homep Bepcuu (maentudukaunonnsiit Homep) [10 | ne Huxe 0.0.1

MeTtpojiornueckie H TeXHHYECKHE XapaKTePHCTHKH

Mertponoruyeckue xapakrepictukid IM-61850 npeacrasiensl B Tabnuuax 2 — 9.

OM-61850 obecrieunBaeT U3MEpEHHE 11apaMETPOB ITEKTPUYECKOTO CUIHAJIA TIPH YCIIOBUH,
YTO aMIIMTYJHBIE 3HAYEHWs CHUTHAJIOB HanpsKeHus W Toka He npeswimator 170 % or
YCTAHOBIEHHLIX HOMHHANBLHBIX 3HAUEHHII TOKa WM HanpskeHWd, cooTBeTcTBeHHO (150 % tipm
YCTAHOBJICHHOM HOMHHAlIbHO 3HavcHuU HanpsxeHus 800 B). HomunanbHele 3HaYEHHA BXOIHBIX
U3MEPSIEMBIX BEJTUUMWH:

- HOMHMHAaJIbHBIE 3Hauenus TokoB (Iy): 0,1; 0,25; 0,5; 1; 2,5; 5; 10; 25, 50 u 100 A;

- HOMHHAJIbHBIE 3HaueHUs Hanpsokenns (Uy): 1, 2, 5, 10, 30, 60, 120, 240, 480 u 800 B.

B Tabnunax 2 — 8 moj TepMHHAMU: HaNpsbkeHWe TepeMeHHOT0 TOKa, HampsKeHHe TapMOHUKH,
CHJIa NEPEeMEHHOI0 TOKa, CHJIa TOKAa T'apMOHHMKH TOHHMMAKOTCA CpPEAHEKBAAPATHYECKUE 3HAYEHUA
VKA3aHHBIX BEJTUUHH.

Tabnnua 2 — Merposoruueckne XapakTepucTHKH Moaupukanuu "Juepromonutop- 61850 x-02-xx"

Hsmepsemas BenuunHa Jwnanasonsl Bun ITpumeuanue
WIN TOTPEIIHOCTH,
110U aITa30HbI Npeaessbl A0MycKaeMo
U3MEPEHHIT OCHOBHOM TIOTPEUTHOCTH
1 2 3 +
Hanpsxenue ot 0,1-Uy mo oTHOCcHTEbHas, %o Uy>2B
TIEPEMEHHOTO TOKa U 1,2-Uy +[0,01+0,002:(1,2-Uyx/U-1)]
HAMPSYKEHHE OCHOBHOMU
rapmonuku (U n Uyy), B OTHOCHTelIbHasA, %o Uy<2B
+[0,015+0,003+(1,2-Uy/U-1)]

Cuta rmepeMenHoro Toka u ot 0,1-Iy o OTHOCHTENBHAS, Yo m<10A
CHIa IEPEMEHHOTO TOKa 1,21y +[0,01+0,002-(1,2-Iy/1-1)]
OCHOBHOI# TapMOHUKH (I 1 OTHOCHTENIbHAsA, %o In>10A
Iy, A +[0,025+0,002:(1,2:-Tx/T-1)]
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1 2 3 4
AKTUBHAs 3NeKTpUUecKas ot 0,11 no OoTHOCHTENEHAs, % Pu=UyIy;
MOIIHOCTh W aKTHBHAasA 1,21y; +[0,01+0,004-(Py/P-1)] [cos o@|: oT 0,9 10
JNIEKTPUYECKast ot 0,1Ux 1o 1,0
MOIIIHOCTH OCHOBHOH 1,2Ug Uy>2B
rapmonuk# (P u P()), Bt [H< 10A
OTHOCHUTCITBbHAsA, % [cos @f: o1 0.9 10
+[0,025+0,004-(Py/P-1)] 1,0
Uy>2B
In> 10 A
OTHOCHUTENbHasA, % [cos ¢|: o1 0,9 mo
+[0,025+0,004-(1,44-Py/P-1)] 1,0
Uu<2B
m<10A
OTHOCUTENbHAS, Yo |cos ¢|: o1 0,2 10
+£[0,015+0,004-(1,44-Py/P-1)] 0,9
Uy>2B
< 10A
OoTHOCHTENbHAsA, Yo |cos @|: o1 0,2 no
£[0,05+0,01-(1,44-Py/P-1)] 0,9
Un=2 B uwm (u)
[H>10A
[TonHas snekTpuyeckas ot 0,11y mo OTHOCHTENLHAA, %0 Uu>2B
MOIITHOCTE (S), B-A 1,21y; #0,02+0,005-(1,2-Up/U+1,2-Iy/1 < 10A
ot 0,1Uy no -2)]
1,2Uyn oTHOCcUTebHas, Yo Uy<2B
+0,04+0,01-(1,2-Uyg/U+1,2:1/1- wid (u)
2)] In>10A
PeakTHBHAs or 0,11 mo U: o1 0,1Uy 1o
3NIeKTpHYECKas 1,2Iy; 1,2Uy;
MOLIHOCTH, (Q), ot 0,1Uy mo OTHOCHTEeNbHas, % I or 0,11 mo
paccuMThLIBagMas 1,2Uy £[0,03+0,01-(1,44-Qu/Q-1)] 1,21y
TrEOMETPHYECKHM sin @|: o1 0,9 10
METOIOM 1.0
(Qu=Upg Iy
£[0,05+0,01-(1,44-Qu/Q-1) | [sing|: oT 0.2 10
0,9
PeaxTusnas ot 0,11y no U: ot 0,1-Ug o
JIIEKTpHUECKas 1,21 1,2-Uy;
MOTIHOCTh OCHOBHOM ot 0,1Uy no OoTHOCHTENbHas, %o, I: ot 0,1- 1 1o
rapMOHUYECKOH 1,2Uq +0,03+0,01-(1,44-Qn/Q, - 1,21y
cocrasistomniei (Qy) p 1)] sin @|: or 0,9 10 1
OTHOCHTEILHAA, % [sin @|: o1 0,2 O
+[0,05+0,01-(1,44-Qu/Q;-1) 0,9
YacToTa nepeMeHHOro ot 40 no 70 abcomoTHas, ['n ot 0,11 mo 1,21y
Ttoka (fy), T'u +0,0002 ot 0,1Uy o
1,2Uy
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1 2 3 4
Vron ¢azosoro ciasura ot 0 mo 360
MEHKJLY OCHOBHBIMH
rapMOHUKAMH,
- BXOJIHBIX HalIPsKEHHIA; abcontoTHas, rpatyc ot 0,1Uy 1o
+0,003 1,2Uy
- HanpsDKCHUS W TOKa abcomoTHas, Tpagyc ot 0,11y 101,21H:
o1HOH a3kl +0,003 ot 0,1Uy no
1.2Uy
CyMMapHbIi ot 0 10 50 AbcomotHas, % Ky<l1,0
K03 PHULUHEHT rapMOHHK +0,01
(1]
?;SE’I[_)I{?E:IE:Z(II_{IE);’I:O OtHocurensHas, % Ky=1,0
1,2Us) -
CpeaHekBagpaTH4YECKOe oT 0 10 0,6-Uy Abcomotnad, B
3HAYEHUS FrApMOHHYECKOH +0,0001-Uy
COCTaBIATOUIEH Uen <0.01-Uy
HATIPSKEHHUA MOpsiAKa h'
(Uew) (Tlnst h ot 2 110 50) OTtHocurensHas, % Uen > 0,01-Uy
+]
Koapduumenr or 0 AbcomotHas, %
TapMOHHYECKOH 10499 +0,003 U: ot 0,2-U no
COCTaBIAIOICH 1,2-Uy
HanpsiKeHus rnopsiaka h Ku(h)< 1.0
[Ku(h)] (nst h ot 2 10 50)
Otnocutenchad, % Ku(h)>1,0
0.3
CymmapHbiit or 0 10 50 AoconrotHas, % Ki<1,0
KO3(h(HLMEHT rapMOHHUK +0,01
toka (Ky), % OtHocuTepHas, %o Ki>1,0
(mpu I: o1 0,21y 70 1,21y +1.0
CpennexBaapaTHiecKkoe ot 0 mo 0,61y AbcomotHas, A Iep = 0,011y
3HaueHHE TapMOHHYCCKOH +0.0001 1y,
COCTABIISIOLLEH CHITBI TOKA OtnocurensHas, % Icp > 0,011y
nopsiyka h (Iey) +1
(u1a h: ot 2 no 50)
Kosppunmenr Oro0 AbcomorHas, % Kiy(h)< 1,0
TaPMOHUYECKOH 10499 +0,003
COCTARJISAIONIEH CHITBI TOKA OrrocuTensHasn, %
nopsaka h [Ky(h)] +0,3 Kih)>1,0
(ans h ot 2 no 50;
I: oT 0.2:I1y mo 1,2-1)
VYron casura a3 Mexay ot 0 10 £180 A=tk f) ot 0,2-Uy o
OCHOBHOI rapMOHUKOH rae kr= 0,0003 rpagye/Tu 1,2-Uy
HaNPSHKEHUs ¥ OTIOPHBIM
curasioM 1 I'u (PPS),
rpaayc
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1 2 3 4
Yron casura ¢as Mexay ot 0 mo =180 A=tkpfy, ot 0,21 no
OCHOBHOM rapMOHHMKOMN rae kr= 0,0003 rpagyc/I'n 1,21y

TOKa ¥ OMOPHBIM
curdaiom 1 I'u (PPS),
rpaxyc

Yacrota onopHoro

curnaia (PPS)

1 T

OTHOCHTENIBHASA,
+2.10°

Hopmaibhbie ycnoBust u3MepeHuii:
- TeMIlepaTypa oKpyxkarlueii cpeisl, 'C
- OTHOCHTEJIbHAS BIAXKHOCTh, %0
- arMocdepHoe nasienne, Klla

ot +15 1o +30
ot 30 o 80
ot 84 no 106,7

Tabnuua 3 — MeTponoruyeckue XapakTepucTiKl Momiudukauuu "uepromouutop-61850 x-05-xx"

Hamepsaemas BenuunHa Jluana3zoHsl HIH Bua norpeusocty, [Tpumeuanue
MTOIIHATIa30Hb] TIpeJIesbl T0MYCKaeMoil
H3MepeHHid OCHOBHOI1 MOTPEUIHOCTH
1 2 3 4
Hanpsxenue ot 0,1-Uy oo OTHOCHTeIbHas, %o
MEPEMEHHOTO TOKa 1,2-Uy +[0,02+0,005:(1,2-Uy/U-1)]
ocHOBHOI rapmonuku (U
151 Uln), B
Cuna mepeMeHHOT0 ToKa U ot 0,11y OTHOCUTENBHAs, %o
CHJIa TIepEeMEHHOT0 TOKa nol,2- 1y +[0,02+0,005-(1,2-Iy/T-1)]
OCHOBHOH rapMoHHKH (I n
), A
AKTHBHaA dNeKTpHUIecKas ot 0,11y oTHocHuTenLHad, %
MOIIIHOCTE U AaKTUBHAS aol,2-1y; +[0,05+0,01-(1,44-Py/P-1)] Py = Uy
IEKTPUYECKAs MOIIHOCTE or 0,1'Uyno
OCHOBHOM rapmMoHukH (P u 1,2-Uyy;
Pa)), Bt [cos @|: 01 0.2
nol,0
PeakTtuBHas
3NEKTPUUECKas MOITHOCTb, Qu = Unly
(Q), paccunTbiBacMas or 010 s
METOIOM:
- IEPEKPECTHOTO 1,2:Us;
W - ot 0,1'Ty mo OTHOCHTELHas, %o
: i 1,2-1y; +[0,1+0,02-(1,44-Qy/Q
- TEOMETPUYECKUM, .
[sin ¢| oT 0,2 MO -1)]
- CABMra CUrHaua 1.0
HanpsiKeHus Ha 1/4 ?
nepruoIa OCHOBHOI
TapMOHHYECKOH
COCTaBJISTHOIIEHH
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ITpogomkenne Tabmuuer 3

1 2 3 4
PeaxkTuBHas ot 0,1 Uy no
DIIEKTPUYECKAN MOIIHOCTh 1.2-Uy;
OCHOBHOM TapMOHUYECKOM ot 0,11y 10 OrnocnTenbhas, %o
coctasistoei (Q) 1,21y +{0,1+0,02-(1,44-Qu/Q;
[sin @] ot 0,2 10 -]
1,0
[Tonnas snexTpuveckas or 0.1y OtnocurensHas, %
MOIIHOCTH (S), B-A nol,21y; +[0,04+0,01-(1,2-Uy/U
ot 0,1-Ujp a0 +1,2-11y/1-2)]
1,2-Uy;
Yacrora nepeMeHHOTO ot 40 10 70 AbcomoTHas, 'y ot 0,11y
Toka (fi), ['n +0,001 nol,2-Iy;
ot 0,1-Uy 1o
121
Yron dazoBoro ciasura
MEX1Y OCHOBHBIMH ot 0 AbconroTHas, rpangyc ot 0,2-Ugy o
TapMOHUKAMM, TPaIyC: 10 360 0,01 1,2-Uy
- (ha3HBIX HATIPSKEHUIT;
- HalPsDKEHUS U TOKA AOGcoIroTHAsA, Tpaxyc or 0,11y
0/THO# azwl (@) +0,01 nol,2:Iy;
ot 0,1-Uy 10
1,2-Uy;
CyMMapHEIit ot 0 10 50 AbcomoTHasd, % Ky<1,0
k03 duIHeHT TapMOHUK 0,01
nanpskerns (Ky), % OtHocutensHas, % Ky>1,0
(U: o1 0,2-Uy no 1,2-Uy) 1] .
CpenHexkBaapaTHaeckoe Ucn <0,01-Ug
3HAYCHUA FAPMOHHYECKON Ai%(’ga%g“;ﬂ» B
E(;:[Tasg;{l:}?nu:t;io anka h or.0.a0 4,6Un ’ )
(Uc:) P OtHocuTensHasn, % Ucp > 0,01-Uy
(Ins h ot 2 10 50) +2
Koa¢dpumment
rapMOHUYECKOH AbcomoTHas, % Ky(h) < 1,0
COCTaBIAIONIEH ; 500 +0,01 '
HANPSHKEHUS TTOpsIKa
(Ku(h)] - OtHocurenbHast, % s
(g h ot 2 g0 50; +1.0
U: o1 0,2°U 10 1,2-Uy) ’
CymMapHbIi AbcomoTtnas, % Ki<1,0
KO3 UIIUEHT rapMOHUK +0,01
Toka (Kj), % B L OtHocutensHas, % Ki=1,0
(I: o1 0,211y mo1,1-1y) +1.0
CpenHekBagpaTHUECKOe . [, =0.011y
3HAYEHHUE raPMOHHYECKON AbcomoTnas,
COCTABIISFOIIEH CHITHI TOKA ot 0 10 0.6-Ty £0,0002-I;
nopsika h (Icn) OTHOCHUTEIBHASA; Ich > 0,011y
([Inst h: ot 2 no 50) +2 %
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1 2 3 4

Ko durment ;
rapMOHUYECKO AbcomoTHast, % Kih)<1.0
COCTaBJIAIOILICH CHJIBI TOKa ot 0 0,01
I: o1 0,21 10 1.2Tn) i
VYron casura daz mexay ot 0 1o +180 A=tk 1), ot 0,2-Uy o
OCHOBHOW rapMOHUKOH rie kp = 0,0005 rpanyc/T 1,2-Uy
HAINPSKEHUs! H ONTOPHBIM
curnanom 1 I'u (PPS),
rpagyc
VYrou casura dhas mexkay ot 0 no £180 A=tk 1, ot 0,2-Iyno
OCHOBHOH rapMOHWKOH rae ky = 0,0005 rpagyc/Tu 1,2-Iy
TOKA U OIOPHBIM
curnaisom 1 I'u (PPS),
rpajayc
Yacrora oropHoro 1T OtHocHTebHAS,
curnana (PPS) +2.10°
HopmaieHbie ycnoBust H3MepeHuii:

- TeMIiepaTypa okpykatouiei cpeasl, °C ot +15 10 +30

- OTHOCHTEIILHAs BIIaKHOCTh, %0 ot 30 o 80

- atMoctepHoe naBnenue, Klla | or 84 no 106,7

Tabnuua 4 - JlononHUTENbHbIE MOrPEITHOCTH H3MepeHuit IM-61850 Beex ucnonHenuit

HauMeHoBaHKe TOMOIHUATEILHOW MOTPEIIHOCTH

3HayeHHe

[Ipenensi JomyckaemMoii JOMOTHNTEILHOM MOTPEITHOCTH OT
H3MCHEHMSA TEMIIEpaTyphbl OKPYXKAIOIICH Cpejibl, B JHaria3oHe pabounx
TEMIIEPATYp, B JOJISX OT IIPEIEIOB OCHOBHOI J0MTYCKaeMOH

TTOTPEILIHOCTH

1.0

[lpenensr  1omyckaeMoit

JIOMOJHUTEILHON

JIOTTYCKaeMOW OCHOBHOM TTOTPEILIHOCTH

TMOrPEUTHOCTH oT
B3dHMHOI'0 BIIHMAHUA KAaHAIOB H3MEPCHHA, B JOIAX OT IPEHACIIOB

0,5

Tabnuua 5 — MeTponoruyeckne XapakTepucTHKd Moaudukaiun "JueproMmountop-61850 x-02-01"
ripu mosepke MTH u UTT ¢ anamoroBeIMu BEIXOIHEIMH CUTHAJIAMHA

Hanmenopanmne Huanason ITpenemnsr IIpumeuanue
OlpeenseMon orpeenseMoin JIOITyCKaeMoH
METPOIOTHYECKOH BEJTHYHHBI abcomoTtHOH
XapaKkTEPUCTHKH MOTPELIHOCTH
Jns TpancdopmaTopoB HaPsKEHUs
[TorpemHocTs HanpsiKeHNUs
(Bku(tp))> %0 ot -0,2 10 +0,2 +0,002
or-2,0 10 +2.,0 +0,02

ot -20,0 110 +20,0 +0.2 ot 0,2-Unz 210
Yri0oBas NOTPEIIHOCTh gj(}i};: + 1) T
(AQ y(tp)) ' ot -600 10 +600 +0.1

o1 -180° mo +180° 1.0
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Hanmenoauue JluanasoH IIpenenst IIpumeuanue ;
oTpeieaaeMon oTpeIenaeMoit JIOTTYCKAaeMOH I
METPOIIOrHYECKOH BEITMYHHEL abCcoMIOTHOM |
XAPAKTCPHCTHKH MOTPETHOCTH
s tpancdopmaTopoB ToKa
TokoBas HOrpenIHoOCTh
(81t7), % ot -0,2 1o +0,2 +0,002
or-2,0 10 42,0 0,02 ot 0,01 412 10

ot -20,0 o +20.0 +0.2 1,2Tha;
VYrnoBas norpenHocTs f=faomzxt )T
(Agrr), ot -600 110 +600 +0,1 :

ot -180° 1o +180° +1,0

100 B);

Upz — HOMHHAIBHOE BTOPUYHOE Hanpsbkenue noeepsiemoro MTH (100/V3 B wnn

I} — HOMHUHAIEHEBIN BTOPUYHEIH TOK orepsemoro UTT (1 A umi 5 A);
fyom — HoMuHanbHasa gactota rmosepsemoro UTT wmu UTH (50 win 60 I').

Tabmnua 6 — Merponoruueckue Xapaktepuctuky Moaudukanuu "Suepromonurop-61850 x-05-01"
1pu nosepke UTH u UTT ¢ ananoroBsIMHu BEIXOAHBIMH CHTHAJIAMH

Haumenoranue Junanazon [Ipenens [Tpumeuanue
onpeaeasieMon onpeacasieMonl JlOImycKaeMoin
METPOJIOrHUCCKOMH BCITHYMHEL a0COMIOTHOM
XapaKTepUCTUKH TIOIPEIIHOCTH
Jins TpaHchopmaTopoB HaNPSKEHUST
[TorpemnocTs HanpsiKeHuUs,
(Bku(tp))> %o ot -0,2 no +0,2 +0,005
ot -2,0 10 +2,0 +0,05 ot 0,2-Uyy mo

ot -20,0 1o +20,0 +0.5 1,2-Upa;
VrioBas MorpemHocTs, f=(fuom= 1) I
(AQ y1p)),' ot -600 mo +600 +0.2 ,

or -180° no +180° 2,0 |
Jlta TpancopMaTopoB ToKa
ToxoBas morpemwrHoOCTh (dlrr),
% or -0,2 no +0,2 +0,005

ot -2,0 10 +2,0 +0,05 ot 0,01-Ty> 10

ot -20,0 10 +20,0 +0,5 1204
YrioBas NorpemHocTh f=(fgom= 1) I'u
(AgrT); ot -600 no +600 +0,2

ot -180° mo +180° +2.0

Unz — HOMMHAIbHOE BTOPHYHOE Hanpsikenue nosepsiemoro UTH (100/V3 B unum 100 B);
Iy12 — HOMHHANBHBIH BTOpUYHEIIi TOK nIoBepsiemoro UTT (1 uau 5 A);
fiiom — HoMuRankHas yactora nosepsieMoro UTT uan UTH (50 umm 60 I'n).
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Tabmmua 7 — MeTposlorHyeckne XapakTepHCTHKH Moauukaimu "DHeproMoHnTop-61850 x-02-xx"
IIPH MOBCPKE H3MepHUTENbHBIX npeodpazoBatencid, DTH u DTT ¢ BRIXOOHBIMU CHUrHANAMHU B BHUJIE

UMpoBOro MoToka MrHOBEHHBIX 3HAYCHMIA, IepejaBacMbIX MO MPOTOKOMy, onucanHomy B IEC
61850-9-2.

HaumenoBanue onpeaensemoit Juanazon [Ipenesnst ITpumeuanuc
METPOJIOTHYECKOM OIpeAeIsIEMOi JIOITYCKaeMOit
XapaKTepUCTUKU BENTHYHUHEL abCONMFOTHOMR

- TIOrPEIIHOCTH
Jlist TpancgopMaTOpPOB HAIPSIKEHUS
[TorpemHocTh HaNpsKEHUA ot -20,0 o +20,0 +0,015
(6Ku{Tp)); % S oT U,Z-UHOM 0
Yrinosast norpemHocTb (AQ y1p), ' | o1 -180° 10 +180° 1.0 . 1,2-Unom;
[osnHas nmorpemHocTs, % ot -20,0 mo +20,0 40,03 | = (fuom = 1) Tt

s Tpancdopmaropos Toka
Tokosas norpewnocts (6lrr), % | o1 -20,0 1o +20,0 40,015

ot 0,01 Iyonm IO
Yrnosas norpemwrHocTh (A@rr), ' ot -180° go +180° +1,0 1,2‘_[HUM;
[MonHas norpemnocTs, % ot -20,0 10 +20,0 +0,03 f=(faom=1)Tn

[Tpumeuanus

Unom — HOMHHAITEHOE TIEPBHYHOE HAIpshkeHue nosepsemoro DTH;

I11om — HOMUHANIBHBIN TIEPBUYHBIH TOK oBepsemoro DTT;

fiiom — HOMHHBasbHAS YacToTa nnoBepsiemMoro DTT nmu OTH (50 nnu 60 ).

Tabsuma 8 — MeTposornueckue XapakTepucTHKH Monudukanuu "JaepromoruTop-61850 x-05-xx"
IIPU MOBEPKE H3MepHuTeNbHbIX npeodpaszosarencii, DTH u OTT ¢ BBIXOJAHBIMH CUTHAJIAMH B BHJE

uuppoBOro MOTOKA MTHOBEHHBIX 3HAUECHW, TepeaBacMbIX 110 MPOTOKOMy, omucawHomy B TEC
61850-9-2.

Haumenoanue onpeaenseMoii Jluanazon [Mpenens ITpumeuanune
METPOIOTHUYCCKOMH oTIpeneTaeMon JIOTTYCKaeMOM
XapaKTepUCTHKU BEIUYHHBI abCOIIOTHOI

TIOTPEIIHOCTH
s TpancdopMaTOpOB HAMIPAKECHUA
[TorpewHocTs HANPAXKECHUA ot -20,0 no +20,0 +0,05
(6KU(TP]]3 % oT Osz'UHOM oo
Vraosas morpewrHocTs (AQ y1p)), ' | o1 -180° 10 +180° +2.0 1,2-Unowm;
ITonnas norpemnocts, % ot -20,0 no +20,0 +0,07 £=(fwom= 1) Tu

s TpancdopmaTopoB Toka
Tokosas norpewnocts (6lrr), % | o1 -20,0 mo +20,0

+0.05 oT U,OI‘IHQM 0
VYraoeas norpemHocts (AQrr), ' ot -180° no +180° +2.0 " (fl ,2.1:?1;1;]“;1
ITonHas nmorpewHocTh, % ot -20,0 mo +20,0 +0,07 e
[IpuMmeganus

Unom — HOMHHAIILHOE MTEPBUYHOE HaNpsiKeHue rosepsiemoro 3TH;
Ihom — HOMUHANBHEINH TEPBUYHBIN TOK noBepsemoro DTT;
fiiom — HOMHHaBHas yactoTa nmoeepsemoro DTT wim DTH (50 wiwm 60 ).
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Tabmmma 9 — MeTtponoruyeckue xapakrepucTukd DM-61850 npu cpaBHeHHH UH(POBBIX MOTOKOB

MIHOBCHHBIX 3HA4YCHHI, NcpcaaBacMblX Mo nporokony, onucandomy B IEC 61850-9-2

HaumeHoBaHue n3MepsaeMoii Junarnason Ipenensl [Ipumeuanune
BCJIMUUHBI W3MEPAECMON JOITyCKaeMOH
BEJIHYHHEL a0bCOMOTHOMH
MOrPEeLIHOCTH
OTHocHUTENbHAS Pa3HOCTh ot -20,0 10 256  BbiOOpok  Ha
CPeIHEKBAIPATHYCCKHX 3HAYCHHI +20,0 +0,15/U* nepuos HOMHHATBHOM
OCHOBHBIX TAPMOHUK HAMPSIKEHUS yactoTsl (50 [')
JIBYX CHTHAJIOB, IPEICTaBICHHBIX 80  BBIOOpOK  Ha
B BHIIE LlHEprBOI‘O NMoTOKa iO,ESr’fU NepHoJI HOMHWHAJILHOM
MTHOBEHHBIX 3Haqeﬁﬂﬁ, % yacTtoTel (50 T'1)
VYron casura dasel MeXKIY 256  BeibOpok  Ha
OCHOBHBIMH TaPMOHUKAMH +4/U MEpPUOJ HOMUHAITBHOH
Hamnpsi’KCHHUS IBYX CHUTHAIOB, ot -180° mo yacTtothl (50 ')
IIpeJCTaBIICHHBIX B BU/jE +180° 80 BBIOOPOK Ha
1T POBOro NMoToKa MTHOBEHHBIX +6/U TIepUoa HOMHHATBLHOW
3HAYEeHM, ' yactotel (50 I'r)
OtHocUTeNbHAsA pa3HoCTh 256  BBIOOpOK  Ha
CPeIHEKBAIPATUYECKUX 3HAYEHUH +0,015/T%* Nepuoji HOMUHAILHOMH
OCHOBHBIX TapMOHMK TokKa ABYX | 0T -20,0 10 yactoTsl (50 ')
CHUTHANOB, TPCACTABICHHBIX B +20,0 80  BmIOOpOoK  Ha
BUIE uupposoro NoTOKa +0,025/1 NIEPUO HOMHHAIIbHOH
MTHOBEHHBIX 3HAUEeHHIT, %o gactoTsl (50 I'ty)
Vron casura  (asel  MEXIY 256  BBIOOpPOK  Ha
OCHOBHBIMH FapMOHHUKaMHU +0,4/1 nepuoj HOMUHAIBLHON
Halps>KeHWs  JAByX  CUTHaloB, | oT -180° mo qacToTs! (50 I'x)
[1peACTaBIEHHBIX B BUJIE +180° 30 BBIOOPOK Ha
undpoBOrO TMOTOKA MIHOBEHHBIX +0,6/1 MEepHOJ HOMHHAJIBHOM
3Ha4YCHU, ' yacToTsel (50 ')
IMpumevanus
* U — 3HaueHne, paBHOE CPETHEKBANAPATHUIECKOMY 3HAUCHHUIO HATIPSKEHNS OCHOBHOI TapMOHUKH
BBIPaKEHHOE B BOJIbTAX, ecnu Hanpsxenue Meree 100 B wnm pasno 100 B, ecu
CpeHeKBAAPaTHYECKOE 3HAUeHHEe HATIPSKEHHs OCHOBHOM rapMonnku Gomee 100 B;
** | - 3Hauenue, paBHOE CPEJAHEKBAAPATHUECKOMY 3HAYEHUIO CHIIBI TOKA OCHOBHOW IrapMOHUKH
BBIPa/KCHHOC B amIiepax, eciim cuia Toka Mmexee 10 A wium pasuo 10 A, eciid cpeiHEeKBaIpaTHYECKOE
BHAUCHNE TOKA OCHOBHO rapMonuKkM Goxee 10 A.

Tabmuua 10 - OcHOBHBIC TEXHHYECKHE XapaKTEPUCTHKU

HauMeHOBaHME XapaKTEpHUCTHKH 3HavcHUE '
1 2

[TapameTpbl 3AEKTPUYECKOTO MTHTAHUSA:

- HampsKeHHue TIepeMEeHHoro Toka, B 2 303:

- 4acTOTa NEPEMEHHOro ToKa, [’ ot 47 no 63

ITonnas MomHocTs, motpedmaemas IM-61850, B-A, He Oonee 100




Juer Ne 13
Bcero smctos 14

TTponomxenue Tadbmumst 10

1 2
["abapuTHBIE pasMepsl CpeIcTBA M3MEPEHNUIT, MM, He Golee
21 Moaubukauunit "Iuepromonutop—-61850 C"
- BBICOTA 266
- IIHPHUHA 483
- r1youHa 430
st Mogukanuit "DHepromouutop—61850 I1"
- BBICOTA 223
- IMWpHHA 555
- TnyOuHa 432 -
Macca, kr. He Oonee "
Juis Moaudukaumi "IHeproMmoHuTop—61850 C" 13
Juis Moaukanmii "Suepromonurop—61850 IT" 14

Yenorus sxenayaTanuu:

- TEMIIEpaTypa oKpyKatoulen cpeast, °C ot +5 1o +40

- OTHOCHUTENbHAA BIaXKHOCTh, % 110 90 npu 25 °C

- atmocepHoe narnenue, klla ot 84 no 106,7
Bpemst ycranoBieHus pabovero pexuma, MHH, He Doree 30
Bpems HempephIBHON paboThl, 4, HE MEHEE 16
Cpennss HapaOOTKa Ha OTKas, 4 20000
Cpenuuii cpok ciry:k0bl, 1eT 10 |

3HaK yTBeps/KIeHHA THIIA
HAHOCHUTCS HA TUTYJIbHBIE JIMCTBI IKCIUTYATAMOHHOM JIOKYMEHTAUUH TUIIOrpadCKUM METOIOM H Ha
Kopryc OM-61850 meTonom menkorpaduu.

KoMmiieKTHOCTH cpeacTBa U3MepeHuid
Tabmuna 11 - KommiektHOCTE pubopa IM-61850

Haumenoranue OG6o3Hauenue Komuuectso
ITpu6op sneKTpon3MepUTenLHLIH M(C3.055.501 1 mr
MHOTO(YHKIHOHATBHEI "DHeproMoHuTop-61850"
KoMmnnekT npuHaiexHocTei | kommaexT™
PyKoBOACTBO 110 3KCILTYaTaluH MC(C3.055.501 PD 1 7K3.
Dopmynsip MC(C3.055.501 ®O 1 9K3.
MeToaMKa MOBEPKHU MIT 2203-0305-2018 1 3K3.
[Tpumeuanue
*B cOOTBETCTBHM C JIOrOBOPOM ITOCTABKH

ITorepka

ocymectBiserca no gokymenty MIT 2203-0305-2018 "I'CH. Ilpubopsl 351€KTPOM3MEPUTEILHBIE
MHOTOQYHKIHOHAIIBHBIE DHeproMoHUTOp-61850. Meroauka mosepku", yreepxaeHnomy DIVII
«BHUUM nm. JI.1. Mengeneera» 27.06.2018.

OcHOBHBIE CpeICTBa MOBEPKU: YCTAHOBKA 3JIEKTpOdHepreTHueckas sranonHas BOT-MD 1.0
(peructpannonnslii Homep B DexepansHoM uHpOpMauuoHHOM (onae 60114-15); ycraHoBka
nosepoyHas yHuBepcanbHas «YIIIIY-MD3» (perucrpaumonnsiii Homep B DexepansHoM
uHdopmanoHHoM donme 57346-14).

Jlonmyckaercs npuMeHEHHE aHATOTHYHBIX CPEJICTB MOBEPKH, 00ECTIEUNBAIONINX ONpeaeIeHne
METPOJNIOTHYECKHUX XapakTepucTuk mosepseMbix CH ¢ TpebGyemoit TOUHOCTBIO.
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3HaK NOBEPKH, B BHUJE OTTHCKA ﬂOBEpHT@ﬁ}:HOI‘G Kneidma, HaHoOCHTICH HA CBUALTEABCTRBO O

foBepke W B BUJE MIOMOBI B THE3AE KPENERKHOTO pumta Kopryca IM-61850 (mMecTo HAHECCHHS
yKa3aHo Ha pHCYHKaX 112).

Cpeqenus 0 METOHKAX (METOJAX) n3Mepenui
npuBeneHbl B IKCTLTYATALMOHHOM JOKYMEHTE.

HopmaTHBHbIE H TCXHMUCCKHE AOKYMEHTBI, yCTAHABJIHBAOUWINE Tpebosanus K npubopam
IEKTPOU3IMEPHTETBHBIM muorodyHKIHOHAIbHBIM “BHeprououmop—t’;lSSB”

TOCT 22261-94 CpencTsa M3MepeHHH 3ICKTPHHUCCKHX ¥ MarsuTHBIX BesuuH. Obuuie
TeXHUYECKHE YCIOBUA

'OCT P 8.767-2011 I'CU TlNocynapcrbernnas [OBEPOYHAS CXeMa JUld CPeACTB H3MEpeHHH CUlbl
TIEPEMEHHOTO K TPHUECKOro TOKa OT 1-10° 50 100 A B AManasoHe HaCTOT OT 110" 50 1-10° '

Ipukas Poccranaapra Ne 1053 or 29 wmas 2018 r. OO0 yTBCPKIACHUH rocyapcTBEHHOM
[IOBEPOYHOM CXEMBI JUTA CPEACTR paMeperHuil IEPEMEHHOTO JIEKTPHHIECKOTO panpmxenns 20 1000 B B
AMAanazoHe ¥acToT oT 1102 10 2:10° T

TOCT 8.551-2013 T'CH. TocynapcTsenHad oBepouHas cxema A Cpencts H3IMEpeHH
3EKTPUUECKOH MOIIHOCTH 1 AexTpEUecKoll SHEPTHH B JHAanasoHe qacToT ot 1 mo 2500 I'n

TY 4381-058-49976497-2016. [Mpudop ANEKTPOMIMEPHTE IbHBIH MHOTO(hYHKIHOHATBHEIH
Inepromonntop-61850. Texnuueckue yCJIOBUA

HiroroBHTEIb

OB61IEecTRO ¢ OrpaHMHCHHOH OTBETCTBEHHOCTRIO «Hay4HO-IPOH3BOJCTBEHHOE TIPEANPUATHE
Mapc-Duepro» (000 «HIIII Mapc-2Hepro»)

MHH 7826694683

Anpec: 199034, 1. Cankr-Tletepbypr, 13-a muuus B.O., . 6-8, mat. A, tom.41H

Tenedon: (812) 327-21-11

dakc: (812) 309-03-56

E-mail; mail@mars-energo.ru

Henbirateabubiil 0eHTp

Gejepanpioe  [OCYAapCTBEHHOE  YHHTAPHOS npeAnpusITHE «BeepocCHHCKUi  HAYUHO-
YCCIeA0BATEbCKHI HECTHTYT METPOJIOTHH |, M. JL.H. Menaeneesa»

Anpec: 190005, r. Canxr-TerepBypr, MOCKOBCKHH 1P, 19

Tenedou: (812) 251-76-01

daxc: (812) 713-01-14

Web-caitT: www.vniim.ru

E-mail: info@vniim.ru

Atrecrar akkpemytaum OIVII BHUUM um. JLA. Menneneesan 1O [POBCACHHK
HCITBITAHWMA CPE/ICTB M3MEPEHHH B HENsX yrBepkaeHus THia Ne RA.RU.311541 ot 23.03.2016T.

s

3aMeCTHTEND

Pyxosouutens DenepaibHoro
AreHTCTRA 10 TEXHHYECKOMY
pery;HpoBaHHIo ¥ METPONOTHH

M. « ﬁ 5 1A 2018 r.




