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OITMCAHME THUITIA CPEJICTBA U3MEPEHUM
Y CTaHOBKH 3JIeKTpOodHepreTudeckue 3ranonusie "BOT-MD 1.0"

Hasnavenue cpeacrsa usmepeHui

YcTaHOBKH aneKTpolsHepreTHyeckue stanonHeie "BOT-MD 1.0" (manee - BOT) npennaznadeHsl
JUIE M3MEpPEHHs] aKTUBHOW, PEaKTUBHOM, IOJHOW 3JEKTPUYECKOW MOIMHOCTH M JHEPIrHH, 4YacTOThI
MePEeMEeHHOr0 TOKa, HaNpsHKEHHWs W CHJIBI TOKa, yriioB ciasura a3, K03G(GHIHEHTOB MOIIHOCTH, U
CJIEAYIOUIMX MOKa3aTenel KadecTBa IEKTPHUECKOH SHEPrUH H IapaMeTPOB 3HEPronoTpedIeHus:

- HaNpsHKeHWE OCHOBHOM rapMOHHYECKOMN cocrapistomei (nanee - rapMmonuk#) (U);

- 4aCTOTA OCHOBHOM rapMonuki (f));

- HanpskeHue rapMoHUKH nopsaka h (Uyy), npu 3Havenusix h mo 50;

- Hanpsoxenue uaTeprapMonnky (Uc);

- CHJIa TOKa OCHOBHOM rapmonuku Toka (I);

- cuJ1a Toka rapMOHuKH nopsika h (Iyp), npu 3Havenusx h zpo 50;

- CHJIa TOKAa HHTeprapMoHUKH (Icm);

- yria cziBura (a3 Mex Iy rapMOHHKaMH Mopsiika h HanpspkeHus ¥ Toka OHOH (a3bl;

- K03 ¢unueHT rapmonnky HanpsokeHus nopsaka h (Ky(h));

- koo dunmenta rapmonuku Toka nopsaka h (Ki(h));

- AKTUBHAs 3JIEKTPHYECKON MOLIHOCTH OCHOBHOM rapMoHuKH (P1);

- peaKTHBHAs JIEKTPUYECKOH MOIIHOCTH OCHOBHOM rapmoHukH (Q));

- cymMmmapHbIi koaddpuuuenT rapMoHukK HanpsxeHus (Kuy);

- cyMMapHbI# ko3 punneHT rapmoHuk Toka (Kj).

I[IPUMEYAHHE - 30ece u Oanee nod mepmunamu "nHanpsocerue" u "cuna moka" nowumaiomes
COOMBEeMCMEEHHO:  CPeOHeK8aopamu4eckoe 3HA4YeHue HANPANCeHUs  NePeMeHHo20 moka U
cpeoHeKkeaopamu4eckoe 3Ha4eHue Culbl NepemMeHH020 MoKd.

Onucanne cpeacTBa H3MepeHHH

[Ipunnun nedictBus BOT ocHoBaH Ha aHanoro-uugpoBoM MpeoOpa3oBaHWM MTHOBEHHBIX 3HAYEHHH
BXO/IHBIX CHTHAJIOB HANpHKEHUS H TOKAa B LU(POBHIE KOABL, M3 KOTOPBIX (OPMHPYIOTCS MacCHBBI
OoLM(POBAHHBEIX BBIOOPOK, C MOCAEAYIOUIMM BBIYHCICHHEM 3HAUCHHH HU3MEPAEMBIX BEIMYHUH U3
TTOJY4EeHHOT0 MAacCHBA IAHHBIX B COOTBETCTBHH C TPOrPaAMMOH.

Mertox wu3MEpeHHs AaKTHBHOH JJIEKTPHYECKOH MOIIHOCTH COCTOMT B HHTErPHPOBAHHH
OPOU3BENCHUS CHHXPOHHBIX OTCYETOB MTHOBEHHBIX 3HAYCHHH HANpPsXKEHHsS M TOKA IO IEPHOAY
9aCTOTBl HMX OCHOBHOM rapMoHHKH. V3MmepeHue peakTHBHOH JJIEKTPHYECKOH MOIIHOCTH
peayu3yeTcs Mo TOMY XK€ aJrOPHUTMY IIPH CABUIE OTCYETOB MIHOBEHHBIX 3HAYEHHH HAIPSIKEHHA OT
MT'HOBEHHBIX 3HaY€HHUH TOKa Ha 1/4 meproja 4acTOThl UX OCHOBHOW rapMOHHUKH.

BOT cocToUT U3 KOMIUIEKCA TEXHHYECKHX CPEJCTB, BKIIIOYAIOLIEr0:

- MCTOYHHK (DUKTHBHOW MOIIHOCTH Ha OCHOBE: IPOrpaMMHpYEMOT0 IeHepaTopa-CHHTE3aTopa
CHUTHAJIOB MEPEeMEHHOr0 HampspkeHus H Toka "DHeprodopma-3.1", ycHIUTENs TOKa, YCHIMTENs
HAIpPSHKEHUS U OHWKAIOIIET0 TpaHC(HOpMaTOpa HaNpsHKEHHS;

- NepBHYHbIE H3MEPHTENbHbIE MacIITabHble MpeoOpa3oBaTeNd HANpPSIKEHHs M ToKa (HEIHTENh
HANpsHKEHHS ¥ KOMIUIEKT LIYHTOB);

- IBa CHHXPOHHM3UPOBaHHBIX aHaNoro-uuppossix npeodpasosatens (ALIT) MrHOBEHHBIX 3HAYEHHH
CUTHAJIOB HAaNpsUKEHHUs ¥ TOKa Ha ocHoBe MynsTuMeTpa 3458A (I'ocpeectp Ne 25900-03);

- IPEM3HOHHBIA HCTOYHHK OMOPHOM 4acToThl ;i cuxpoHusanuu AL BOT u AIIIT nosepsieMbix
CH Ha ocHOBe reHepaTopa curaanos npou3BoibHoH hopMel 33521B (Tocpeectp Ne 53565-13);

- CHCTEMBI yIpaBlieHHs, 00pabOTKH U MpeJACTaBIeHHs HHGOPMAlUH HAa OCHOBE IIEPCOHAIBLHOIO
komnetorepa (I1K), peanusyiomas ¢ HUCHONB30BAHUEM CHELHAIM3UPOBAHHOTO IPOrPaMMHOTO
obecneyenus (I[10) "EnergoEtalon™" (yHKIHH BEIMUCICHHS 3HAYEHUN U3MEPSIEMBIX BEJIHYHH, IIpHEMA

i 00pabOTKH pe3ynbTaToB H3MepeHuil mnoBepseMbx (kamuOpyembix) CH, a Takke BBIYHCICHHS
norpemrocTe# stux CHU.
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B cocraBe BOT moryt Mcnosib30BaThCsi yCTpOWCTBa (HampuMep, paauodvachl) Uiss MNpuéma
CHTHAJIOB CIIyTHHKOBOH HaBHranuoHHO# cucteMsl (mkara UTC), hopmupoBaHus BpeMEHHOTO KOJa
(vaboOpMaMKM O TEKYIIMX 3HAYCHUSIX BPEMEHHM) M MEpelavyd 3TUX JaHHBIX OOOPYJOBAaHUIO W
npudopam, BxoaamuM B coctaB BOT.

st peanuzanuu nosepku CU anexkTpuyeckoil SJHEpruu ¢ UMITYJIbCHBIM BBIXOAHBIM YCTPONCTBOM
METO/IOM CpaBHEHHS 4YacTOT HpuMeHseTcs Bxonsaumii B coctaB BOT mpeobpaszosatens "IITHY"
(Tocpeectp Ne 34892-07);

KonctpyktuBHo BOT BbhllonHeHa B BuJe MNpUOOPHOHM CTOMKH, B KOTOPOW pa3MelieHbl
yKa3aHHbIE BbIIIE KOMIOHEHTHl ycTaHoBKU. [IK, Bxoxasmuii B cocTaB cHCTEMBI YIIpaBJICHUS,
00paboTKHU U MpecTaBIeHus] UH(QOpMAIMH, pa3MElIeH Ha paboueM CcTolle oeparopa.

Onexrpuyeckoe nmutanue BOT mpousBoguTcst oT ogHOGA3HOHN CeTH MEePEMEHHOT0 TOKAa YacTOTOU
(50 £2,5) T'u, manpsokenuem (220 £22) B u ¢ k03pPHUIHECHTOM HCKaKEHHS CHHYCOHIATbHOCTH
KpUBOM HarpsikeHus He 6omee 5 %.

VYcnoBHoe o0o3Hauenne BOT npu ux 3aka3e ¥ B JOKyMEHTALUU APYTOW MPOAYKLHH, B KOTOPOH
OHHU MOTYT OBITh IPUMECHEHBI:

BOT-M31.0-X-UTC-1I
1 2 3

rIe.

1 — o6o3HaueHHE MOTU(HUKAIIMH IO BEPXHEMY TpeIeiy Auana3ona usmepeHus cuibl Toka (Imax):
¢"5" — ¢ Iyax 5,5 A [HOMUHAIBHBIC 3HAYCHHS MTOIAMANA30HOB U3MepeHus cuitbl Toka (ly)
BeIOMpatorcs 3akazunkom u3 psaa: 0,1;0,5; 1; 2,5 u 5 A];
¢"10" — ¢ Iyax 11 A [HOMUHATBHBIC 3HAYCHHUS MOIAMANIA30HOB M3MepeHust CHiIbl Toka (ly)
BeIOMpatorcs 3akazunkom u3 psiaa: 0,1; 0,5; 1; 2,5; 5 u 10 A];
¢"40" — ¢ Iyax 44 A [HOMUHANBHBIC 3HAYCHHUS MOIMATIA30HOB M3MepeHust CHiibl Toka (ly)
BeIOMparoTcs 3akazunkom u3 psaa: 0,1; 0,5; 1; 2,5; 5; 10 u 40 A];
2 — o0o3HaueHHWEe MOAM(PUKAIUU M0 HATMYUIO YCTPOHUCTBA JUIsI MPUEMA CHTHAIOB CITyTHUKOBOM
HaBUTAIIMOHHOM CHCTEMBI B KOMIUIEKTE IIOCTaBKU.
e “UTC” (c npuémuukom currano UTC);
e “0” (0e3 nmpuéma curnanos UTC),
3 - ob6o3HavueHne Moaudukanuu mo Hamunauio npudopa «IITHY» B KOMIIEKTE TOCTaBKH:
o «II» (c mpudopom);
e «0» (6e3 mpubdopa).

BOT MoryT ucnonb30BaThCs NJIs BBITTOJIHEHHS KamuOpoBKHM W ToBepku CH yKa3aHHBIX BBIIIE
3JEKTPOIHEPTETUUECKUX BEIUYHH.

BOT npuMeHSrOTCS 1711 KOMIUICKTAIlMKM HCTbITaTeIbHBIX Jabopartopuii [ICM Poccrangapra u
BEJIOMCTBCHHBIX METPOJIOTHYECKHX CIy’)KO M MOTYT OBITh aTTECTOBAaHBI B KayeCTBE BTOPHYHBIX
ATAJIOHOB €MHUIL JIEKTPUYECKON MOITHOCTH B COOTBETCTBUU C TOCYIAPCTBEHHOM MOBEPOUYHOM CXEMOM
JUISL CPECTB U3MEPEHuH a1ekTpudeckoit momuoctu u sHeprun I'OCT 8.551-2013.

BOT Moryr wucmons30BaThes Ui XpaHEHHUS eauHUIl akTuBHOM (BT) W peaktuBHOM (Bap)
3JEKTPUYECKON MOIIHOCTH M TEpeAauyd 3TUX €IUMHHUIl OT ['0CYyIapCTBEHHOIrO MEPBUYHOIO 3TaJIOHA
enuHuIlpl nekTprueckoi Momuoctd ['DT 153-2012 pabounm sTamonam u cpeacrsam usmepernuii (CH)
3JIEKTPUYECKON MOIIHOCTH U 3JIEKTPUYECKOU SHEPIUH.

®dotorpadus BOT ¢ ykazanuem mecTt miioMOMpoBaHus mpuBeneHa Ha pucyHke 1. Kieitmo
MTOBEPUTEIISI TIOCTIE TOBEPKH HAHOCUTCS Ha CTAI[MOHAPHYIO YCTAHOBKY B BUJIE HAKIICHKU Ha OOKOBYIO
CTEHKY YCTaHOBKHU.
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Pucynok 1 - Ycranoska "BOT-MD 1.0". OOmuii By,
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IIporpammHoe o0ecnieuenne

B kauecte 10 B BOT npumensiercs [10 "EnergoEtalon™".

[IporpaMMHBIN KOJ, BBINOJHSIOMINN METPOJIOTHYECKH 3HAYMMBIC OIEPAIlMU M BBIYMCIICHHS, a TaK
e KOHTPOJHMPYIOIINI 3HAYCHHS MOMPABOYHBIX MHOXKUTEIICH M MOMPABOK, KOTOPHIE YUUTHIBAIOTCS TIPH
BBIYMCIICHUH PE3yJbTaTOB M3MEPEHHUI M ONPENCIISIOTCS MPU PETYIMPOBKE WIIM TOBEPKE, BBIACICHBI B
OTICIbHYI0 000c00eHHYI0 OubanoTeky ''MeasureProcessor.Lib”. ®yukiun nanHo# OHOIHOTEKH
OCTAlOTCS HEM3MEHHBIMH TPH JIIOOBIX M3MEHEHHSX IPOTPaMMBbI, HE CBS3aHHBIX C BBIYHCICHUSAMH W
pacueTamu.

Jlnst mpoBepKyM MOUIMHHOCTH M HEM3MEHHOCTH JJaHHOW OMOJIHMOTEKH B pOrpamMMe IperycMOTpeHa
GyHKIHA pacdera KOHTPOJIBHON CyMMBI IO mosimHOMuabHoMy anroputmy CRC32. Ilpu oOHapykeHuH
OIIMOKK KOHTPOJIBHON CyMMBI Ha JIMCIUICH BBIBOJSITCSI COOTBETCTBYIOIINE COOOIICHNUS. DTa KOHTPOJIbHAS
CyMMa JIOJDKHA COBIIAIaTh C KOHTPOJIBHON CyMMOH, MOMYYEHHON JPYTUMU MPOrpaMMaMH JJIsi pacueTa
KOHTPOJIbHBIX cyMM. W nenTndukannonnsie ganupie [10 u 3Haue€HUS KOHTPOIBHOW CYMMBI, TIPUBEICHEI
B Ta0muie 1.

[10, a Takke MaccHUBBI MONPABOYHBIX MHOXKUTEJIEH M TONPABOK 3alUIICHBl OT W3MEHEHUH WIIH
ynaneHus naposieM. [IpuOopbl UMEOT 3aIUTy OT Mo00pa MapoJIs.

Tabmauua 1

WnentudukannonHbie 1aHHbIC (MIPU3HAKH) 3HayeHue
NnentudukanmonHoe HaumeHoBanue [10 "EnergoEtalon™"
Howmep Bepcuu (naeHtudukauonssiit Homep) I10 1xxV
Howmep Bepcun (MaeHTHPHUKAMOHHBI HOMED) 1.00"

METPOJOTHYECKH 3HauuMoun yactu [10
("MeasureProcessor.Lib")

Hudposoit uaeHTU(HUKATOP METPOTOTUIECKH 3HAUUMO 0xB9D73E72 (CRC32)
yactu [10
("MeasureProcessor.Lib")

1
) —ClIeuraJbHbIMH CUMBOJIaMU X.X 3aMCHCHBI 3JICMCHTHLI B 0003HaYCHUU BCpCHUH, OTBCHAIOIIUC 3a

MCTPOJOTUYCCKHU HE3HAUNMYIO 9aCTh.

YPOBEHB 3aIIUTHI MPOTPAMMHOTO 00ECIICUCHHSI OT HEMPETHAMEPECHHBIX U MTPEIHAMEPCHHBIX H3MCHCHHIMA
— «CpeIHUI» B COOTBETCTBUHU C peKoMeHalusmu no metponoruu P 50.2.077-2014.

MeTponornquKue H TEXHUIECCKHUEC XaAaPAKTCPUCTUKHA

BOT o0ecnieunBaror mnepefady eAMHUIL 3JIEKTPUYECKOM MOITHOCTH OT [ocyaapcTBEHHOTO
MEPBUYHOTO 3TAJOHA EAMHUIBI dJekTprudeckoi momHuoctu DT 153-2012 paboumm stanonam u CU
ANIEKTPUYECKONW MOIIHOCTH W DJEKTPHUYECKOH SHEPIMU M U3MEPEHHE PsAAa JIIEKTPOIHEPTEeTHUECKHX
BeNMYMH (B TOM 4YHCIe WHPOPMATHBHBIX IMApaMETPOB AaKTUBHOW M PEAKTUBHON MOIIHOCTH) B
JMana3oHax:

- Hanpsprerust — ot 0,01 1o 530 B u npu HoOMHHAIBHBIX 3HaYeHUAX moaauana3onos (Uy): 0,07; 0,7;
7,60, 120, 240 u 480 B;

- cuitel Toka — ot 0,11y mo 1,11y (s Bcex moaauamasoHOB M3MEPEHUs, UMCIOIIUXCS Y JTaHHOU
moaudukamu BOT);

- 4acTOThl OCHOBHOM rapmonuk# (f1) — ot 16 no 450 I'm;

- yria casura (a3 Mexay OCHOBHBIMH TapMOHUKaMH HanpsbkeHus ¥ Toka — ot 0 1o +180 rpagycos;

- HaNPsDKEHMS ¥ TOKa TapMOHUK nopsiaka h s h ot 2 o 50.

[Ipenensr nomyckaembix morpentHoctedd BOT B 3aBUCHMOCTH OT COYETaHHS I1O/HANa30HOB
n3MepeHnit HHHOPMATHBHBIX TAPAMETPOB MIPUBEICHBI B TAOIUIIE 2.
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Tabmuma 2
N3Mepsiemble JInama3oHbl IIpenensl nomyckaemou [Tpumeyanue
BeIMIHAAEL WY TIOJIIMATIa30HbI TIOTPEITHOCTH:
U3MEPEHUI Y — IpuUBeIcHHOH, %0;
1507051 0 — oTHOCUTENbHOH, %0;
MH(OPMATHUBHBIX A — abcomoTHOM
napamMeTpoB
1 3 4
Hanpsoxenune (U) u U ot 0,1Uy 50 6 =+0,004 0Tu<f<70T;
HanpsHKEeHUE OCHOBHOM 1.2Uy 16 I'm < ;<450 I'n
rapmonuku (U;), B 6 =0.005 Uy<240B
6 = %0.007 Uy =480B
Cwuuia toka (I) u cua Toka l or 0,113 10 1,11y 40T <f; <70 T'g
ocHoBHoO# rapmonuk# (I1), A 6 =20.004 Iy<10 A
6 = %0.006 In=40 A
16 Tu<f;<450I'n
6 = %0.005 I5<10 A
6 =+0.008 In=40 A
YactoTa OCHOBHOW TapMOHH- or 16 0 =+0.0001 0,01 B<U;<530
ku Hanpspkenus (1), I'n 1o 450 B
Yron cnsura a3 MexIy or 0 no 180 A = ke fy, 0,01 B<U;<530
OCHOBHBIMH FapMOHUKAMHU rie B;
TOKA W HAINPSDKEHUS, TPaayc Kk, =0.00003 epaoyc 001A<Ih<40A
Iy
AKTHBHas ) IeKTpHUeCKas U or 0,1Uy n0 40 <f; <70 'y,
MOIIHOCTE, BT. 1.2Uy; & = 0,004 099<K”<1
| o1 0,11y no 1,11y; v¥ = 40,006 0,02 <K?<0,99
PeakTHBHAs dMeKTpHUECKas Uy <240B:14<10 v¥ = 40,003 K? <0.02
MOIITHOCTh CHHYCOHUIaTbHBIX A
curnanoB U u |, Bap. ot 0.1Uy no 1,2Uy; 40T <f,<70TIx;
o1 0,1 Iy 10 1,11; § = 0,005 099<K?<1
AKTUBHas U peaKTHUBHAs Uy =480 B; Iy =40 y3) = 0,007 0,02 < K? <0,99
3IIEKTPUYECKAs MOLIHOCTh A vJ = 0,004 K <0.02
OCHOBHO¥ I'apMOHHKH, ot 0.1Uy j10 1,2U4; 16 I' < f1 < 450
Br (Bap) ot 0,1 Iy mo 1,11y i
Un <480 B; Iy < 40 8 = 0,007 099<K?<1
A y?) = +0,012 0,02 <K <0,99
v¥) = +0,009 K <0,02
[TonHast anekTpuueckas U or 0,1Uy 0 6 = 0,008 40T <f; <70 'y
MOIIHOCTh, B-A 1.2Uy;
l or 0,11 mo 1,11y;
A
U ot 0,1Uy n0 6=%0.01 40T <f <70 T
1.2Uy;
l ot 0,11y 10 1,1ly;
Uy =480B; Iy =40
A
U or 0,1Uy n0 0 =+0.015 16 Tm < ;<450 I'y
1.2Uy;

lor 0,1l no 1,11y
Uy <480 B; 1;3<40
A
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1 2 3 4
Hanpspkenne rapMoHUKT or 0 no 0,5U; U, <0,01U;
nopsika h (Up), B Uh < Ug - Uy y = +0,005 2<h<20
y = +0,01 20 <h <50”;
U, >0,01U;
§=205 2<h<20"
§==1 20 <h <50”
Cuia ToKka TapMOHUKH ot 0 mo 0,71y; Ih<0,01:1;
nopsiaka h (1), A In< Iy - Iy y = +0,005 2 <h<20Y
y = +0,01 20 <h <50”
Ih>0,0114;
§=205 2<h<20"
§==1 20 < h <50”
CpeaHeBBITPSAMIIEHHOE U or 0,1Uy o 0,05 16 Tu<f; <450Tm
3HaueHue HanpskeHus, B 1.2Uy
Uy=0,07B
U ot 0,1UH Ji(o) 0,02
1.2Uy
Uy>0,7B
CpeaHeBBITPSAMIIEHHOE lor 0,1l mo 1,11y 0,02 16 Tu<f; <450Th
3Ha4YEHHE CUIBI TOKa, A
VYrou caBura a3z Mexmy ot 0 o £180 A = +keg-h-fy,
TOKOM W HaIPSDKEHUEM TIe 2<h<50 5);
rapMoHHMK mopsiaka h, rpamyc Kk, =0.00003 epaoyc
Iy
Koaddumnment rapmonuku ot 0 10 50 Kum=1,0;
HanpspKeHus nopsaka h A = +0,0005 2<h<20?
(Kum), % A = £0,001 20<h<50"
Kum > 1,0;
8 = 0,05 2<h<20?
§=40,1 20<h<50”
Koaddurnment rapmonuku or0 1070 Kin<1,
Toka nopsiaka h (Kipy), % A =+0,0005 2<h<207
A = £0,001 20<h<50”
Kin> 1,
8 =+0,05 2<h<20?
§=20,1 20<h<50°
Cymmapssbiit ko3 uipent or 0 mo 50 A = 20,002 Kyu<1; K <1
oo s 5= %02 Ko> LK 1
CpenHekBagpaTHIeCKOe 3Ha- ot 0 mo 0,15:U; Un<0,01.U;
YEHUE UHTEPTapMOHUKH y = +0,005 05<m<195?
HaMPsHKCHUS 9acToThl Mfp vy =+0,01 20,5<m<50,5"
mrt mor 0,5 1o 50,5 ¢ Un>0,01-U;
muckpetHocThio 1,0 (Up), B =105 05<m<195%
§==1 20,5<m<50,5">
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[Tpogomkenre TadJnIb 2

1 2 3 4
CpenHekBaapaTUIeCcKoe 3Ha- or 0 1o 0,151 I, <0,011;
YeHHE CUJIBI TOKA HHTEpTap- y = +0,005 05<m<195%
MOHMKM 4acToThl Mf1 mst m vy =+0,01 20,5<m<50,5~
ot 0,5 1o 50,5 ¢ auckper- Im>0,01-14
rocteio 1,0 (Iy), A §=+05 05<m<195%

§=+1 20,5<m<50,5">
VYron cnsura a3 Mexay oc- ot 0 mo 180 A = +ke-fq 0,01B<U<80B

HOBHOW rapMOHHMKOM Harps- epaodyc

rae k. =0.0001

JKCHHA U OIIOPHBIM CUTHAJIOM be
1 TI'u (PPS), rpanyc A = +kefy U>80B
rae
Kk, =0.00015 P4%¢
Iy

[Tpumevanus

1) MeTposIornYecKre XapaKTePUCTUKU TIPU U3MEPEHUM aKTUBHOW U PEaKTHBHOMN
ANEKTPUICCKON MOIIIHOCTH COXPAHSIOTCS MIPH BBITIOJHECHUH ITEPEUHCICHHBIX HIKE YCIOBHIMA:

- 3HaYCHUS KO3(DPHUIIMEHTOB TAPMOHKK TOKA M HANIPSHKCHHS OJTHOTO MOPS/IKA B MANa30HEe
gacToT oT 16 10 450 I'm He npeBbimatoT coorBeTcTBeHHO 40 % 1 10 %);

- 3HaYCHUS KO3(D(PHUIIMEHTOB MHTEPrapMOHHK TOKA W HATPSKCHUS OJTHON YaCTOTHI B
nuanaszone 4yactot oT 16 1o 450 ' He npesbimaroT coorBeTcTBeHHO 40 % 1 10 %);

- 3HaYCHUS KO3(DPHUIIMEHTOB TAPMOHKK TOKA M HANIPSHKCHHS OJTHOTO MOPS/IKA B JMANa30HEe
gactoT cBbime 450 mo 2500 I'tp He npeBwimatoT coorBeTcTBeHHO 20 % 1 5 %;

- 3HaueHUS KOA(D(UIMCHTOB HWHTEPrapMOHMK TOKA W HANPSHKCHHS OJHOM YacTOThI B
nuanasone cBbitie 450 mo 2525 ' He npebimatoT coorBeTcTBeHHO 20 % 1 5 %;

- CyMMapHbIi KO3((QHUIMEHT TapMOHHK M CyMMAapHBIA KOX(PQHUIMEHT HMHTEPrapMOHHMK He
noJpkHbI ipeBbimath 70 % mis Toka u 50 % muist HanpsoKeHMS.

2) K = c0s ¢ npu u3MepeHnn akTUBHON MoIHOCTH U K = SiN @ mpu U3MepeHur PeakTUBHOM
MOIIIHOCTH;

3) y3> — TMpHUBEICHHAs MOTPEIIHOCTh HU3MEpeHUs (HOPMHUpYOIIee 3HAuYeHHEe — MOJIHAs
3JIEKTPHUYECKAs MOIIHOCTh BXOJHOTO CUTHAJIA);

4) wactorel rapmonuk (h-f;) i uareprapmonuk (m-f;) e momxusl npesbinars 1020 I';

5) uactoter rapmonuk (h-fi) wim uareprapmonnk (M-f1) He qomKHBI peBbimaTh 2550 I'.

OO01m1re TeXHUYEeCKUEe XapaKTePUCTUKU IIPUBEACHBI B Tabmuie 3.

Tadmuna 3.

XapakTepucTUKa 3HaueHHe
[ToTpebnsieMast MOIITHOCTH OT ceTH uTanus, B-A, He 6omee 1200
["abapuTHBIC pa3Mepbl CTOWKHK (JUTMHA, IIUPUHA, BBICOTA), MM, He OoJiee 700x600%2000
CpenHee Bpemsi HApaOOTKM Ha OTKa3, 4 10000
CpenHuii CpoK CITy kOB, JIeT 10
Macca, xr, He 0oJiee 180
Bpewms yctaHoBeHust pabodero pexxuma, MUH., He OoJiee 60
MaxkcuMalibHast IPOJI0JKUTETIbHOCTh HEMIPEPBIBHOM pabOTHI, Y. 10

Ycnosus MNPUMCHCHUA TPUBCICHBI B Ta6n1/1ue 4,

Tabmuia 4.
XapakTepucTuKa 3HaueHue
Temnepatypa okpyxkatomero Bo3ayxa, °C 23+5
OTHOCHTEeNIbHASI BIAXKHOCTh BO311yXa, %0 10 80 npu 25 °C

Atmocdeproe nasienwne, klla (Mm pr. CT.) 84 —106,7 (630 —800)




3HaK yTBepsKAeHHs THIIA
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3HaK yTBEP>KJIEHUS TUIIA HAHOCUTCS HAa TUTYJbHBIX JINCTAX JKCIUIYyaTallMOHHOM JTOKYMEHTallUU
TUNOTpa(CKUM cocoOOM M Ha TabJIUUKe, 3aKperyIeHHOW Ha TpuOOpHOM cToMKe.

KoMnjieKkTHOCTh cpeacrea H3Mepenm7i

Tab6aunma 5 - Kommiexr noctasku BOT

HanmenoBanwue O6o3HaueHne KomngectBo
MynsTumetp 3458A 2 IIT.
I'enepaTop curnanos 33521B 1 .
[Ipeobpaszosarens "IITHY" MC2.725.001 1mr. Y
HIyHT TOKOBBIH 3TaOHHBIHN Oe3peaktuBHbIi [113-0,1 M(C5.638.001 1mr. Y
HIyHT TOKOBBIN 3TaNOHHBIN Oe3peaktuBHbIi 13-0,5 M(C5.638.001 1.V
[IIyHT TOKOBBIN dTamoHHBIN Oe3peakTuBHBIHN [112-1,0 MC5.638.001 1 mr. V)
HIyHT TOKOBBIH 3TaOHHBIN Oe3peakTuBHbIi 113-2,5 MC5.638.001 1.V
[IIyHT TOKOBBIN dTamoHHBINA Oe3peakTuBHBIHN [113-5,0 MC5.638.001 1 mr. V)
HIyHT TOKOBBIH 3TaNOHHBIH Oe3peakTuBHbIA [113-10,0 M(C5.638.001 1.V
HIyHT TOKOBBIH 3Tan0HHBIN Oe3peakTuBHBIHA 113-50,0 M(C5.638.001 1.V
[Tpuemuuk curnanos UTC 1.V
Croiika npubopras (600x2000x600) ? Rittal, TS 8 1 KOMILIEKT
brmok kommyranuu "bK-1.0" M(C3.609.003 1 .
bnok rereparopa-cunresatopa "OHepropopma-3.1" MC2.211.002 1 .
Ycunutens nepemenHoro toka "YT-3.1" MC2.032.101 1w,
Ycunurens HanpsHKeHHsI mepeMeHHoro Toka "YH-3.1" M(C2.032.102 1 .
Jlenutenb HapsbKEHMsI PEe3UCTUBHBINA 0/THO(a3HBIH MC2.727.503 1 .
Tpancdopmarop nonmwxkarommii ogHodazapid «TT1-1.0» MC2.727.502 1 .
IIpeodpaszoBarens untepdeiicos ""Agilent 82357B USB/GPIB 2 mT.
Interface”
biok coenuHuTeNbHBIN (pa3BeTBUTENb CUTHAIOB PPS) 1 .
[IpeobpaszoBarens untepdeiica "USB-4RS232" MC2.008.002 1w,
Kabemu y1st cBsizu o naTepdeiicam 1 KoMIUIeKT
Kabesu nutanus TpeXmpoBOAHbIE (C 3aIIUTHBIM 3a3EMJICHUEM) IEC-320-C13 1 KOMIUIEKT
Kabenu n3mepurenbubie 1 KoMIuIeKT
Kabenn koakcuansubie "BNC-BNC" 1 KoMIIeKT
DK 6110k po3etok (7 po3eTOK C BBIKIIOYATEIIEM) 2 IT.
Kommnbrotep tuna IBM PC 1 .
PykoBozcTBO MO BKCHHyaTaI_II/II/I4) MC2.702.501 PO 1 5k3.
DopmyJsip MC2.702.501 @O 1 sks.
MeTouKa MOBEpKH MII 2203-0284-2014 1 5K3.
YnakoBka 1 KoMIUIEeKT
10 "EnergoEtalon™" u PykoBonctso none3osarens [10 va CD 1 .
W3mepurens mapameTpoB Mukpokiaumara "Mereockon-M" 1 mmr. ?
[IpunTep 1 .
Hcrounuk 6ecriepedoitnoro muranus (2000 B-A) 1 wr.

[Ipumeuanns:

1) - HanM4Ke yCTPORCTB ompeensercs Moaudukanueir BT B COOTBETCTBUH € 3aKa30M;

2) - MONOJHUTENIbHBIC IPUHAIICKHOCTH,
3) — mocraBseTcs B pa300paHHOM BUJIE;

4) — pemoHTHas (MMOBEpOYHAas) JOKYMEHTAIUS MIOCTABIISACTCS 10 TPEOOBAHUIO OPTaHU3AIHIH,

npou3Bosinmx peMoHT (mosepky) BOT.
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IloBepka

ocyiectisercs mo gokymenTy MII 2203-0284-2014 «YcTaHOBKH 37I€KTPO3HEPreTHYECKHE ITATIOHHbIE
"BOT-MD 1,0". Mertoauka mnoBepku», yreepkaensomy [1IA CU OI'YII «BHUUM um.
J.U.Menpeneesa» B nexabpe 2014 r.

OcHOBHEIE CpeacTBa IOBepKH: [OCYyIapCTBEHHBIH NEPBHYHBIA JTAJOH EJHHHUIE! SJNEKTPHYSCKOMH

MOIIHOCTH B AuanasoHe 4actoT or 1 g0 2500 I'm I'ST 153-2012; wacroTomep 3IIEKTPOHHO-CUETHBIH
tuna Y3-63 (Iocpeectp Ne 9084-83).

CaeeHusi 0 MeToaUKAaX (MeTOAAX) H3MepeHHi
u310KeHbl B PykoBozcTBe 1o akcrutyarauuun MC2.702.501 PD.

HopmaTuBHbIE W TeXHHYECKHE JOKYMEHTbl, YCTAHAB/JIMBAKONIHE TPeOOBAHHS K YCTAHOBKaM
3JIEKTPOIHEPreTHYECKHM 3TaoHHbIM ""BOT-MD 1.0"

I'OCT 22261-94. Cpenctea u3MepeHuit IEKTPUYECKUX U MarHUTHBIX BeMWUMH. O6Iue TexHu4eckue
yCIIOBHSL.

MU 1940-88 I'CH. FocynapCTBeHHaﬂ NIOBEPOYHAs CXeMa Ul CPEe/CTB H?.MepeHHH CHJTBI IEPEMEHHOT0
9JIEKTPUYECKOr0 TOKa OT 1- 10" 10 25 A B mmanasore uactor ot 20 o 1-10° I,

['OCT P 8.648-2008 I'CH. 'ocynapcTBeHHast HOBEPOYHAs CXeMa IS CPECTB H3MEPEHHUH IEPEMEHHOI0
Hanpsokerus 10 1000 B B auanaszone wactot ot 1-1 0?2 102-10°T'm.

['OCT 8.551-2013 I'CH. I'ocynapcTBeHHast OBEpOYHas CXeMa Il CPEJCTB U3MEPEHUHN JJIEKTPHYECKON
MOIIHOCTH ¥ 3JIEKTPHYECKO# 9Hepruy B Auanasone 4actoT ot 1 no 2500 I'.

TY 4381-057-49976497-2014. VYcraHOBKH aneKTpodHepreruyeckue stanoHHsie "BOT-MD 1.0".
TexHuYeCKHe yCIOBHS.

Pexomenpanuu mno o6jgacTsM npuMeHeHHst B cdepe rocylapcTBeHHOr0 pery/JMpoBaHUs
obecneveHHsl €HHCTBA H3MEPeHHIl:

- OKasaHHe YCIYT 110 obecreueHuIo €IHHCTBa HSMCPCHHﬁ.

H3roroBuTeb

00O "HIIIT Mapc-Dnrepro", r. Cankr [letepOypr

199034, Cankr-IlerepOypr, 13-s manus B.O., a. 6-8, nut. A, nom.41H
Ten.(812) 327-21-11; daxc (812) 309-03-56

e-mail: mail@mars-energo.ru

HcenpiTaTebHbIA HEHTP

' CU ©I'VII «BHUUM um. JI.U. Menneneesa»

190005, r. Canxr-IlerepOypr, MockoBckwuii mp.,1.19

ten. (812) 251-76-01, daxc (812) 713-01-14, e-mail:info@vniim.ru

Atrecrar akkpeautanuu ['LIA CU OI'YII « BHUMM um. .M. Menaeneesay 1o npoBeaEeHUIO
HCTIBITAHU CPENCTB H3MEpeHHil B 1ensx yreepxaenus tana Ne 30001-10 ot 20.12.2010 r.

3amecTuTens PykoBoauTess S0 "0 rT,f":'fff,\E%ﬁ

defiepaIbHOrO areHTCTBa “{\“;" SErE O A\

[10 TEXHAYECKOMY PETyIHPOBAHHIO: o (7 = 417 =0

H METPOJIOTHH lwoi 35 % 128} C.C.T'onyGen
" Mg sy « 0? 3» 0} 2015 r.



