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CpencTBa W3MepeHHil JaHHOTO THIA CPEICTBA M3MEPCHUM, IPOU3BOJUMEIE B IEPUOJ CpOKa
JeWicTBUS  JaHHOTO  ceprudukara 00  yTBEPKACHUMM TUIA  CPEICTBA  M3MEPEHHUH,
WM YTBEPXKIACHHBIM THII CIMHMYHOTO OSK3EMIULIpa CpEICTBAa H3MEPEHMH pa3peInaroTes
K IpUMEHEHWI0 Ha Teppuropuu PecrmyOmmku bemapych B COOTBETCTBHM C IIPAJIaracMbIM
OIKMCaHUEM THITA CPEJCTBA U3MEPEHUH.
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OITVICAHUE THIIA CPEJICTBA U3MEPEHWIA
IPUIIOKEHHE K CepTUQUKATy 00 yTBEPKICHUH THIIA CPEJICTB U3MEPEHHH
or A/ dgyez@%g 20,29 1. No 4506

HanMenoBanue THIIa CPEICTB H3MEPEHUH M HX OOO3HAYEHHE: PETHUCTPATOPEI
3JIEKTPHYECKUX TpolieccoB nudpossie «ITAPMA PII14.12»

Hasnauenve u o6acTh MPUMEHEHMS: B COOTBETCTBUH C pasnenoMm «HazHaueHue
cpencTBa u3MepeHuit» [Ipunoxenus.

Onucanue: B COOTBETCTBUU C paznenoM «OIucaHUe CpeAcTBa U3MEPEHUN»
IIprnoxenus.

O6s3aTenpHBIE METPONIOTHYECKHE TpeOOBaHMS: B COOTBETCTBHUM C Tabmumamu 2, 3
IIpunoxeHus.

OCHOBHBIE TEXHUYECKHAE XapaKTEPUCTUKH M METPOJIOTHYECKHE XapaKTePUCTHUKH,
HE OTHocsmuecs K  OOS3aTeNbHBIM  METPOJIOTHMYECKUM  TpeOOBaHMSIM:
B COOTBETCTBUU ¢ Tabnureit 4 [TpumoxxeHus.

KoMmiekTHOCTh: B COOTBETCTBUU ¢ Tabnuiiel 5 [Ipunoxenws.

MecTo HaHeCeHUS 3HaKa yTBEp)KIEHHWS THUIA CPEICTB M3MEPEHHUH: Ha CPEICTBE
U3MEPEHUH W/WITH Ha SKCILTyaTallMOHHBIX IOKYMEHTAaX.

ITosepka ocymectBisiercs o PA1.004.012MII1 «PeructpaTopbl 3JIeKTPHYECKHX
nporneccoB nudpossie «IJAPMA PI14.12». MeToauka OBEPKIY.

Ceenenns o MeTogukax (MeTOJaxX) M3MEpeHHWH: B COOTBETCTBHH C pa3lelioM
«CBeneHus 0 MeToIUKax (MeToax) u3MepeHui» [Ipunoxenws.

Texuuueckre HOpPMAaTHBHBIE IIPAaBOBBIE AaKTBI M TEXHUYECKHE OKYMEHTEL,
yCTaHaBJIUBAOIINE:

TpeOOBaHMA K THIY CpEICTB M3MEPEHUIl: B COOTBETCTBUH C Da3fIeoM
«HopmaTvBHEIE M TeXHHYECKHE JOKyMEHTHI, yCTaHABIUBAIOIIME TpeGOBaHMs
K THILy CPeICTB U3MepeHui» [ IpuiioxeHuns.

Ilepevens CpencTB MOBEPKHM: B COOTBETCTBHM ¢ pasmenoM «IloBepkay
[IpunoxxeHus.
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Unentudukanns mporpaMMHOTO OOECIIeUeHHs: B COOTBETCTBHHU C Tabmureid 1
ITpunoxenus.

IIponsBonuTeNns  CPeACTB  H3MEpPEHUN: B  COOTBETCTBHM C  pa3lieioM
«MzrotoButensy [Ipunoxenus.

VYIOTHOMOYEHHOE IOPUAMYECKOE JIMIO, NPOBOAMBILEE WCIBITAHHS CPEICTB
U3MEPEHHI: B COOTBETCTBUU C pa3fesnioM «McnbITaTenbHbIi 1eHTp» [IpunoxeHus.

IIpuBenennsle o0  Tekcry  [IpWiloKeHWMS  CCBUIKM  Ha  JTOKYMEHTHI
«P 50.2.077-2014», I'OCT P M3K «60870-5-104-2004 VcrtpoiicTBa M CHCTEMEI
TeneMexaHuku. Yacte 5. IIpoTokonsl nepenaun gaHsHbiX. Pazgen 104, Hoctym k
ceru gmx [OCT P MOK 870-5-101 ¢ wcmonp3oBaHHEM CTaHAAPTHEBIX
TpaHcnopTHEIX mpoduneit, IEC 61850-8-1:2011 Cetu cBSI3M M CHCTEMEI
aBTOMAaTHU3allMd DJHeprocucteM ofmiero mnons3oBaHusd. Yacte 8-1. Cxema
pacnpeneneHus ocoboit ycmyru cBs3um  (SCSM). Cxema pacmpefeneHus
JUIsL TIPOM3BOJACTBEHHOM CHCTEMBI MOIyJNBbHON KOHCTpykimu MMS (ISO 9506-1
u ISO 9506-2) u mo ISO/MIEC 8802-3mnms PecmyGmuku bBemapyck HOCST
CIIPaBOYHBIN XapaKTep.

®otorpadun obIIero BUIa CPpeICTB U3MEPEHHH HOCSAT WLTIOCTPATUBHEIN XapaKTep
U IIPEJICTaBIICHBl Ha pUCYHKaxX | — 4 [Ipunoxenus.

Cxema (pHUCYHOK) ¢ yKa3aHHEM MecTa [l HaHEeCeHHUs 3HaKa(0B) TIOBEPKH CPENICTB
U3MEPEHUN: Ha CBUJIETEIICTBO O IIOBEpKe U (WIM) Ha CPEICTBO H3MEPEHHI
WM IIPY OTCYTCTBUU TaKOW BO3MOXKHOCTH Ha SKCILTyaTalldOHHYIO JOKYMEHTAIIHIO.

Cxema IUIOMOUpPOBKM OT HECAHKIIMOHUPOBAaHHOTO JOCTYNIa B COOTBETCTBHU
¢ pucyHKoM 5 IIpunoxeHus.

[IpunoxxeHue: onMcaHUe TUIA CPEACTB HM3MEpPEHUM, pPerducTpalliOHHEBIN HOMED:
Ne 75141-19, Ha 10 nmucTax.
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OIIUCAHME TUIIA CPEJICTBA M3MEPEHUI

PerucTpaToph! 3IeKTPHYECKHX mporieccoB Iudpossie «[TAPMA PII4.12»

Hasnavyenue cpeacTBa H3MepeHHi

PerucTpaTophl SIEKTpHYecKux TpoueccoB wudpossie «IAPMA PI4.12» (manee mo TeKCTy -
PETHCTpaTopsl) IpeAHa3Had9eHbl I HM3MEPEHHWH M PETHCTPAMH BEIMYMH HANPSDKCHIA M CHIIBI
[OCTOSHHOTO TOKa, JEHCTBYIOIMX 3HAYEHMH HAIPDKEHHI M CHIBl IIEPEMEHHOr0  TOKa,
CHHXPOHU3UPOBAHHBIX BEKTOPHBIX M3MEPEHHH, YaCTOTH, aKTUBHOM, PEaKTHBHOH W MOTHOM MOIIHOCTEH,
COCTOSIHFIS TUCKPETHBIX CUTHATIOB B YCTAHOBUBILVIXCA H IIEPEXOTHEIX PEKMMax pabOTEI SHEPTOCHCTEMBL.

OmnucaHue cpelcTBa H3MepeHHH

[IpuHIMN MEWCTBHSA DPETHCTPATOpa 3aKIIOYaeTcss B PETHCTPAllMH BXOIHBIX aHATOTOBBIX
CHTHAIOB HAIpPSKGHHSA M TOKA, TUCKPETHBIX CHTHAIOB THIIA (CYXOH KOHTaKT», @ TaKKe MU(POBBIX
CUTHATOB, C TOCIAEAYIONMM BBIIOIHEHHEM HX BPEMEHHOM CHHXPOHHM3AllUH, BBIYHCICHHEM
KOHTPO/IMPYEMBIX ITapaMETPOB 3IEKTPUUECKOTO PEKHMa, XPaHEHHEM, OTOOpaKeHHeM H Iepeladei
II0JTy4EeHHBIX 3HAYEHNH 1 (BaiiyIoB JaHHBIX 110 mudpossM naTEpdeiicam Ethernet, RS-232 u USB.

Perucrparop npeacTaBiser co00H MPOEKTHO-KOMIIOHYEMBIH, IIPOrpaMMHO-KOH(HUTYPHPYEMBIA
IPOMBIILIEHHEIH KOHTPOJUIEP, COMAEp KaIluii MOJIYIIH BBOZAA aHAJOTOBBIX M JHCKDETHBIX CHIHAINOB,
BEIBOZIA IUCKPETHBIX CUTHAJIOB, & TAKXKe MOIYIIM CHHXPOHU3AIWH ¥ KOMMYHHKAIIHH.

PerucrpaTop KOHCTPYKTHBHO MpPEACTABISET CO00H MOHOONOK, NpeNHa3Ha4YCHHBIH UL
YCTAHOBKM B CTOHMKH, MaHend W mKadsl 19-m0HMOBOro MpOMBIIUIEHHOTO CTaHXapTa. Permcrparop
OCHAILEH KIABHATYPOH, IIPeIHA3HAYEHHON [ MECTHOTO YIPABIEHHUS, H TpahHIECKUM JUCIIISEM UL
OTOOpaKEHHsI TEKYIIMX 3HAUYCHWH H3MEPAEMBIX BENMYIHH, COCTOSHMA IHCKPETHBIX CHTHAIIOB,
CEPBUCHOM ¥ AUATHOCTHYECKOH MH(OPMAIIKH.

PerucTpaTop M3rOTaBIMBACTCA B HECKOJIBKHX HCIIOIHEHHUAX, OTIHYAOMHMXCA BHEIIHAM BHIIOM,
THIIOM MOMYJS CHHXPOHM3AUWM, KONMYECTBOM [HMCKPETHBIX BXOZOB, KOJTHYECTBOM H3MEPSIEMBIX
BEJINYMH W BEIXOIHBIX PEIIE:

— PETHCTPATOp B OAHOCTOPOHHEM HCIIONHEHHH MMEET 16 aHATIOTOBBIX H 16 MMCKPETHBIX
BXOJIOB, a TaKXe 2 pefe Ui BhlIaul JMCKPETHBIX CHTHAJIOB;

- PETHCTPaTop B JIBYXCTOPOHHEM HCIIONHEHHH MMEET 16 aHAOTOBBIX M 32 IMCKPETHBIX
BXO0J14, a TakXke 4 peye s BEIIaud JUCKPETHBIX CUTHAJIOB.

XapakTepUCTHKU aHAIOTOBLIX BXOJOB (THI H3MEPAEMOM BEIMYHMHE! M HAIIA30H M3MEPEHNUH)
OTpeNeNsAIOTCs NP 3aKase perucrparopa. MCKpETHBIE BXOABI PETHCTPATOPa MMEIOT 3alUTy OT
«TIEPEIOTIOCOBKMY.

B 3aBHCHMOCTH OT HCIIOJHEHHS, CHHXPOHH3AIMs BPEMEHH DPETHCTPATOpa C BPEMEHEM
BCEMHUPHOTO KOOPAMHAPOBAHHOTO BPEMEHH MOKET BBIIIOJHATHCS C IIOMOIIBIO CIEAYIOINX CPEACTB:

- antenna '/TOHACC/GPS;

- CHCTeMa IIpHeMa 1 TIepeaady CUTHAIOB TouHoro Bpemenn «[TAPMA PB9.01x;

— MCTOYHHK TOYHOTo BpeMeHH ¢ moanepxkoit IRIG-B (TTL/onToBONIOKHO);

- BHEIIHWI cepBep TOUTHOTO BpeMeHH ¢ moanepxkoi NTP/SNTP.

He3aBHCHMO OT HCIIONHEHHS, PETHCTPATOP MMEET CIEeAYIOmMH Habop KOMMYHHKAIMOHHBIX
nHTEPGEHCOB!

— nBa wmHTepdeiica Ethernet10/100/1000 BASE-TX nna mpuema/mepeadn AaHHBIX II0
nudpoBeIM TIpoToKonam craraapra IEC 61850-8-1 (MMS, GOOSE), F'OCT P M3K 60870-5-104,
OPC, IEEE C37.118.2-2011 mus mepemaun JaHHBIX B CTOPOHHHE aBTOMATHU3MPOBAHHBIE CHCTEMBI
YIpaBIIEHUs, a TakKe 0 QUPMEHHOMY HHU(GPOBOMY IIPOTOKOIY NEPEAATH NaHHBIX 000 «ITAPMA» -
IUISL CBSI3H CO CITEIHATH3HPOBAHHEIM CEPBHUCHBIM IIPOTPAMMHEIM ObecreyeHreM;

- omuH untepdeitc RS-232 ans npuema/nepenady JaHHEIX M0 GUPMEHHOMY LH(QPOBOMY
npoTokoiy mepenaun gaHHex OO0 «ITAPMAY;

- mea uurepdeiica USB mms Berpyskn HeoOxomuMex (aino Ha chéMubml USB-
HaKOIIUTENb, 4 TAKKe OOHOBJICHHS MPOrPAMMHOI0 00ECIIEYeH s Ha MECTE SKCIUTyaTallul PETHCTparopa.
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Perucrparop mMmeer BerpoeHHs WEB-cepBep, IpeaoCTaBiIsOMMUKA BO3MOXKHOCTE JOCTYNa K
NaHHBEIM PETHCTpaTopa ¢ Momompio craHmapTHoro WEB-Opaysepa, a Takxke FTP-cepmep - and
JOCTyIIa K JaHHBIM C IIOMOLIBI0 CTOpOHHKMX FTP-KiHMeHToB.

Perucrparop MoXeT OTHOBPEMEHHO paboTaTh B Ka4ECTBE:

L. ABTOHOMHOTO PETHCTPaTopa aBapHiHBIX COOBITHI (amee mo TekcTy - PAC): 3amuch
MTHOBEHHBIX 3HAYCHWI M3MEPAEMBIX BEIMYMH M DPETMCTPUPYEMBIX NHCKPETHBIX CHTHAIOB (B TOM
upcne monmydeHHHIX cepsucoM GOOSE-kommynukanun crannapra IEC 61850-8-1) B caitier
ocuumrorpamMM B hopmate COMTRADE1999, COMTRADE 2013 umu B hopmare DO (pupmeHHBIH
dopmar daitnos ocuuiorpamm OO0 «ITAPMAY).

[Iyck permctpaTopa ¢ MOCHEAYIONIEH 3amuchi0  (aiIoB aBapHHHBEIX —OCHHIOrpaMM
BBITIOJIHAETCS 110 (QaKTy BBIXOJa KOHTPOJIHPYEMBIX IapAMETPOB 3JIEKTPHIESCKOTO PEKUMA 32 3alaHHBIC
OIEPAaTOPOM YCTaHOBKH. B kauecTBe KOHTPOIHPYEMEIX MapaMeTPOB DJIEKTPHYECKOr0 PeXHUMa MOIyT
BBICTYIIATh:

— JENCTBYIOMME 3HaYeHUs (a3HBIX TOKOB M HAIPDKEHHUH;

— IefCTBYIONIME 3HAYEHHMS CHMMETPHYHBIX COCTABIAIOIIMX TOKOB M HAIPSKCHHH
(upsimast, o6paTHas ¥ HyJIeBas IIOCISA0BATENbHOCTH),

- gacToTa (a3HOrO HANPSDKESHUS ¥ TOKa, ITOTydeHHas 10 JaHHeM PAC;

- gyacrora (a3sHOro HAIPSDKCHWs, IIOMYYEHHAs II0 [OaHHBIM CHHXPOHU3HPOBAHHBIX
BEKTOPHEIX u3Mepenuit (manee mo Tekcry - CBH);

- CKOPOCTD H3MEHEHHMS JACTOTHI (Pa3HOr0 HANPSKEHH, IIONydeHHas no AaHHsM CBU;

— IEeHCTBYIOIME 3HAYEHHsS TaPMOHMYECKHX COCTABIAIOMHMX TOKOB H HAIPKECHHH
(mo 20-1 rapMOHMYECKOH COCTABIIAIOIIEH BKIIOUUTENBHO);

- COCTOSIHME IHCKPETHBIX CHTH&IOB (B TOM uMcie HomydeHHBIX cepeucoM GOOSE-
xommyHuKanuu crangapra [EC 61850-8-1).

I[Tyck perucTpaTopa TaKKe MOXET BBIIOTHATECS 110 KOMaH[Ie OIepaTopa ¢ MOMOIIBI0 OPTaHoB
MECTHOT'O YIPABIEHHs PETMCTPATOPa I 110 KOMaHE, OTHPaBICHHON MO UH(POBOMY HPOTOKOTY
TepeIayn JaHHBIX.

2. CaMonwcua: 3aluch YCPEAHEHHBIX NEHCTBYIOIMX 3HAUYCHHWM M3MEPSICMBIX BEIWYHH M
PETHCTPHPYEMBIX THCKPETHBIX CHTHAJIOB B CHelHanbHbIe haiisl B popmare TO (bupmeHHBIH hopMaT
daitmo camomucies OO0 «[IAPMAy). Iluki 3amucu W XpaHEHHs Takux (aiinoB 3amaéres
OIIepaToOpOM.

3. VCTpoiicTBa CHHXPOHM3UPOBAHHEIX BEKTOPHBIX M3MepeHuH (anee mo Tecty - YCBH):
BBITIOTHEHHE ¢ HOPMHPOBAHHOW TOYHOCTBIO M3MEPEHHMH CHHXPOHH3UPOBAHHBIX BEKTOPOB M APYTHX
3MEKTPHYECKHUX TIapaMETPOB B OJHO3HAYHO ONpPEIETCHHBIE C MOMOMIBIO TI00ANBHEIX HABUTAIIMOHHBIX
CITyTHHUKOBBIX CHCTEM MOMEHTHI BPEMEHH H ITlepefada pesylJbTaToB H3MEPEHHH B KOHIEHTPATOPHI
CHHXPOHM3HPOBAaHHBIX BEKTODHBIX HAHHBIX M aBTOMATH3UPOBAHHBIE CHCTEMBI YIPABICHHA IO
nudposoMy npotokoiry nepegaun gaHasx IEEE C37.118.2-2011.

4. MEHOTohYHKIMOHATEHOTO HM3MEPUTEIPHOTO NpeobpasoBaTens (Aanee IO TEKCTY -
MMII) B cocTaBe aBTOMATH3MPOBAHHBIX CHCTEM YIPABJIEHHS TEXHOIOTHIECKHM IPOLECCOM (Hanee 1o
texcry - ACY TII), cucrem c6opa n mepenadn mHbopMamun (nanee mo texcry - CCIIH) n cucreM
oOMeHa TEeXHOJOTHYECKoH mH(opMannei ¢ aBTOMaTH3NPOBAHHON CHCTEMOW CHCTEMHOrO OIleparopa
(manee mo Tecty - COTU ACCO): BBIIONHEHHE C HOPMHUPOBAHHOW TOYHOCTEIO H3MEPEHUH
I1apaMETPOB NEKTPUYECKOTO PEXKAMA, PETUCTPAIINS JUCKPETHBIX CHTHAJIOB, IPeoOpasoBaHne NaHHBIX
m3MepeHuil B uupoBoil Kox, oToOpaKeHHe Pe3yabTaTOB M3MEPeHHI Ha MHIMKATOpEe M mepeaada
uadopmanuu B ACY TII, CCIIM u COTHU ACCO no uu¢poBsIM HPOTOKONAM IEPEAavIH JAHHBIX
IEC 61850-8-1, TOCT P M3K 60870-5-104, OPC.

5. VeTpoiicTBa ONpelelNeHHs MecTa IMOBpeXAeHMs (manee mo Tecty - OMIID) Ha
BO3AYIIHBIX JIMHHAX 3EKTPONIEPEIauN TIEPEMEHHOIO TOKa ¢ HOMUHaTBHEIM HampsokerueM 10 (6) kB u
BBIIIE (QUCTAHLMOHHBINA PHHIKIT): ONPEAENEHHE PACCTOSHUSA 0 MECTa MOBPEKACHUSA BBIIOJIHACTCS
10 CHMMETPHYHBIM COCTABJIAIOIMM YCT@HOBHBIIHXCS 3HaYCHUH TOKOB W HANPSKCHHI aBapHiHOTO
nporecca, MOTyYEHHBIX Ha OCHOBE OZHOCTOPOHHETO 3aMepa. PacdyeTHas MOrpemrHoCTh ONpPEeeNICHNUs
PACCTOSHHUS N0 MECTa TIOBPEXKIEHUs COCTaBsieT He 6onee +3 % oT amuubl muanA. Tounocts OMII
3aBHUCHT OT TOYHOCTH 3aJaHMUs MapaMEeTPOB CXEMBI 3aMEIICHHUS JINHAU SJICKTPONICPEAATH.
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O6mmil BU pETHCTPaTOpa MPEeACTaBIeH Ha PUCYHKax 1—4.
CxeMa IIOMOUPOBKHA OT HECAaHKIIMOHHPOBAHHOI'O OCTYTIa IPSACTABJICHA Ha PUCYHKE S.

Pucyrok 1 — JIumesas maHemb PeruCTPaTopa B HCIOMHEHHH ¢ pasbeMoM DB-151m moakmouenns

nntepdeticaoro kademns anTeHHs! [ JIOHACC/GPS mnu cepeepa TOYHOTO BPEMEHH € IO IEPIKKOH
IRIG-B (TTL)

Prcynok 2 — JIuieBas naHeIb perucTpaTopa B HCIIOIHEHHUH C IBYMs ONTHYECKUMH Pa3beMaMH ST mna
CHHXPOHH3AIMY OT BHELIHETO CepBepa TOYHOTO BPEMEHH C IIOAICPKKOH IRIG-B nnu cuCTEMEI
IpreMa U Tepeiady CHTHAIOB TouHOro Bpemenn «[TAPMA PB9.01»
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PrcyHoKk 4 — TbUTbHas TAHEIb PETUCTPATOPa B ABYXCTOPOHHEM MCTIOTHCHHH
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PrcyHoK 5 — CxeMa mIOMOMPOBKH OT HECAHKIIMOHUPOBAHHOTO IOCTYTIA!
1 — aTHKeTKa IIOMOHPOBOYHAS

ITIporpamMmHoe obecrieyeHne

TIporpammuoe obecredenne (II0) perucrparopa IpefHAa3sHAYeHO M 0OpaboTKH, MepenayH,
TIPEICTABIICHYS TaHHBIX, BHITOJHEHHS. OCHOBHBIX TEXHONOTHIECKHX H CEPBHUCHBIX (QYHKIMMA, a TakKe
UL BEITIOJTHEHHS CaMOJIHarHOCTHKH PETHCTPATOopa.

Berpoennoe ITO pernctpaTopa yCTaHaBIMBACTCSA Ha 3aBOIE-H3TOTOBUTENE C HCIIOMB30BAHHEM
CIIELMAaIbHBIX IPOrPAMMHO-TEXHHUECKHX CPEICTB.

JIJ1st 3aIIUTHT OT IPEIHAMEPEHHBIX W HENPeAHAMEPEHHEIX H3MEHEHNH GII0KOB NaHHBIX,
BKITIOUAIOIIHX B ce6s mapaMeTpsl KOHGHUTYpallMy U apXUBEI IIPEAYCMOTPEHO PasTpaHWYeHHE A0CTyNa
K (DYHKIMSAM ONEPallMOHHON CHCTEMEI M K JaHHEIM BeTpoerHoro [10.

VpOBeHs  3alIMTEl  NIPOrPaMMHOTO  OOECHEYeHMs  «BBICOKHH» B  COOTBETCTBHH  C

P 50.2.077- 014.

Tabmuua 1 — Unentudukannonnse nanxsle I10 peructpatopa

W eHTHHKAIMOHHEIE JaHHEIE (TIPU3HAKH) 3HaYeHHE
WnentrdukanonHoe HauMeHosanue I10 DODRV
Howmep Bepcun (MaeHTHdUKaunoHHEIH HOMep) 10 He mmxe v. 7.53.0.40

MeTpo.Hornqecm{e H TeXHUYECKHE XapPaKTEePUCTHKH

Tabnmma 2 — MeTponoru4ecKue XapakKTepUCTUKU

[Mpenens! gomyckacMon
TIOTPENTHOCTH U3MEPEHMI:
Jnana3oH U3MepeHni HpHBeHeHHOﬁI), % (v);
OTHOCHTEIRHOH, % (0);

abcosroTHOH (A)

HamnMmenosanue
XapaKTEPHUCTHKH

PexuM «PerncrpaTop aBapHHHBIX COOBITHIN
dyrkunu: «Peructparopy, «Camonuceny, «MHUII»
ot -0,2 mo +0,2
ot -1,0 mo +1,0
ot -20,0 mo +20,0 =+0,05 mpu U,<0,1:Ux
HampspkeHue IT0CTOSHHOTO TOKa, B or -100.0 510 +100,0 Y8_=iO, 5 rqfn U,20,1-Ux
ot -200,0 mo +200,0
ot -260,0 mo +260,0
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Haumenoranune
XapaKTePUCTHKH

Jlnarma3oH U3MepeHuH

IIpemensl DOMyCKAaeMOH
HOTPELIHOCTH N3MEPEHHUH:
anBeneHHoﬁl), % (V);
OTHOCHTENBHOH, % (J);
abcomoTHOI (A)

HanpspkeHre IOCTOSHHOTO TOKa, B

ot -420,0 mo +420,0

ot -530,0 mo +530,0

ot -650,0 mo +650,0
ot -1000,0 mo +1000,0

v=£0,05 mpu U,<0,1-Uk
6=+0,5 mpu U,=0,1-Ux

JHericTByrolee 3HaYCHHE
HaIpsDKEHHs IEpeMEHHOr0 ToKa, B

ot 0, 00007 mo 0,14000
ot 0,00035 mo 0,70000
ot 0,007 mo 14,000
ot 0,035 mo 70,000
ot 0,07 mo 140,00
ot 0,09 no 180,00
ot 0,15 mo 300,0
ot 0,175 mo 350,000
ot 0,23 mo 460,00
ot 0,50 mo 1000,00

v=%0,05 mpu U,<0,1-Ux
6=+0,5 mpu U,20,1 Uk

Cwuiia IOCTOSTHHOTO TOKa, A

ot -0,008 mo +0,008
ot -0,03 mo +0,03
ot -0,5 mo +0,5
ot -1,0 mo +1,0
ot -2,5 mo +2,5
ot -5,0 mo +5,0
ot -10,0 mo +10,0
ot -16,0 mo +16,0
or -20,0 mo +20,0
ot -30,0 mo +30,0

v=£0,05 mpu I, <0,1 Ik
6=+0,5 mpm 1,20,1-Ix

JleficTBYyIOIIEE 3HAYECHHE CHIIBI
MTEPEMEHHOI0 ToKa>,A

ot 0,0000025 mo 0,0050000
ot 0,00001 mo 0,02000
ot 0,000175 mo 0,350000
ot 0,00035 mo 0,70000
ot 0,001 mo 2,000
ot 0,00175 mo 3,50000
ot 0,0035 mo 7,0000
ot 0,0055 mo 11,0000
ot 0,007 mo 14,000
ot 0,0175 mo 35,0000
ot 0,03 1o 60,00
ot 0,06 mo 120,00

v=£0,05 mpu I <0,1-Ix
8=+0,5 mpu [>0,1Ix

Jle¥icTByromniee 3HAYEHHE CHUITBI
IIEPEMEHHOI0 Toka>,A

ot 0,1 mo 200,0

v=+0,15 mpu I <0,3 Ik
&=+0,5 mpm 120,31

YacToTa MepeMeHHOT0 TOKa, I'11

ot 40,0 mo 65,0

A=%0,05
Ipu UHZO,l 'UK, IHZO,l IK




IMponomkenye TabauLbl 2

JIuner Ne 6
Bceero nuctos 10

HaunmeHnoBaHUE
XapaKTepUCTUKH

Jluama3oH U3MEpeHui

IIpenens! gomyckaeMon
IOTPEMIHOCTH M3MEPEHHUH:
HpI/IBe,HeHHOﬁl), % (y);
OTHOCHTENLHOH, % (0);
abcomroTHOM (A)

®ynkiun: «Camonmceny, «MHUID»

VYron capura a3 MEXIY
HaIpsoKeHHeM (TOKOM) U TOKOM
(HampsDKEHMEM) OCHOBHOM 4acTOTH,

(o]

ot 0,0 mo 360,0

A=+0,5
npu U,20,1-Ug, 1,20,1-Ix

AKTHBHas MOIIHOCTH 110 daze
(o Tpem dazam), Bt

oT Uy'Iyg mo Uxk'Ix

(ot Un'Ig 1o 3-(Ux'Ix))

6=+[0,5+0,05(Px/Pu-1)]
IIpH | coscp] 20,2

PeakTHBHasi MOIIHOCTE IO (hase
(o Tpem ¢azam), Bap

oT Uy Iy mo UgkIx

(OT Up'ly no 3'(UK'IK))

8=+[0,5+0,05(Qx/Qu-1)]
IIpU | sin(pl 20,2

IMoszast MOLIHOCTH 110 (ase
(o tpeM ¢azam), B-A

oT Uyl mo Uk Ik

(OT UygIy o 3 (UKIK))

§=+[0,5+0,02(Sx/Su-1)]

PexxuM «Y CTpOMCTBO CMHXPOHH3UPOBAHHBIX BEKTOPHBIX H3MEPCHUH»

HarpspkeHue OCTOSHHOTO TOKa, B

ot -0,2 mo +0,2

ot -1000,0 mo +1000,0

v=+0,015 mpu U,<0,15-Uk
&==+0,1 npu U,>0,15-Ux

JlercTByromniee 3HaYECHHE

ot 0,021 mo 140,000

v=+0,015 pmpu Uy<0,15-Uk

HaIpsHKESHHS IEPEMEHHOr0 ToKa, B ot 0,069 10 460,000 &=+0,1 mpm U,20,15-Uk
JeficTByromee SHAYCHHE ot 0,028 110 140,000 /=£0,02 1ipm Us<0,15-U
HaNpsDKEHUs TPIMOH 0.9 1om U 0.15-U
MTOCIIEIOBATENLHOCTH, B ot 0,092 mo 460,000 s~ IPH UnV, K
JeiicTByrouiee 3HaueHHC o7 0,028 110 140,000 /=£0,02 pm Uy<0,15-U
HANpPsHKEHAS HYIeBOH M=y s
THOCJIEI0OBATENBHOCTH, B ot 0,092 mo 460,000 »4 IIPH U=V, K
JeiicTByromee 3HAYEHHE ot 0,028 10 140,000 /=0,02 mpm U,<0,15-Ux
HanpspKeHUS 06paTHOH 5—50.2 o U.>0.15-U
MTOCJIeI0OBATENLHOCTH, B ot 0,092 mo 460,000 »< IPH Un=U, K

YacToTa HAMPSDKEHHUS IIEPEMEHHOTO
TOKa, I'1T

ot 45,0 mo 55,0

A=%0,001 mpu U,20,1-Ux

Je#cTByromIeEe 3HAYCHHE CHITBI ot 0,0004 o 2,0000 =+0,02 mpu [;<0,1 Ik
MIEPEMEHHOTO TOKa, A ot 0,0022 mo 11,0000 &=+0,2 mpm [;>0,1 Ik
Jle#icTByIOIIEE 3HAYCHHUE TOKA ot 0,0006 mo 2,0000 v=+0,03, nmpu 1,<0,1-Ix

IPAMOI TIOCTEA0BATENBHOCTH, A

ot 0,0033 o 11,0000

§=0,3 mpu 1,20,1I

JeiicTByrouiee 3Ha4eHUE TOKa
06paTHO# MOCIE0BATENEHOCTH, A

ot 0,0006 o 2,0000
ot 0,0033 mo 11,0000

y=+0,03 mpu [,<0,1Ix
&=+0,3 mpu [;>0,1 Ik

JeticTRyrolee 3HaYEHHUE TOKA ot 0,0006 mo 2,0000 v=+0,03 mpu [,<0,1Ix
HyJIEBOM [TOCIIEI0BATEILHOCTH, A ot 0.0033 10 11,0000 &=+0,3 mpu 10,11k
®a30BEIi yrom), ...° ot 0,0 mo 360,0 A=+0,05
mpu U,>0,1-Ug, I:=0,1 "Ik
Vroun casura ¢as Mexay ot 0,0 no 360,0 A=+0,1

HapsUKeHueM (TOKOM) M TOKOM
(HarpsDKSHUEM) OCHOBHOM YaCTOTBL,
o

mpu Uy20,1-Uk, 20,1 I




JIuct Ne 7
Bcero auctos 10

[IponoiKeHue TabIHLbI 2

IIpenens! DomycKkaeMoH
e HOBARHE TIOTPEIIHOCTH H?MepeHHﬁ:
Jlvama3oH U3MEpPEHUH IIPUBEICHHON ) % (y);
XapaKTEepUCTHKH _ el
OTHOCHTEILHOH, % (0);
abcomoTHOH (A)
AKTHUBHAsA MOIIHOCTE 110 (aze ot Ug'Ixg mo Uk Ik §=+[0,25+0,02(Px/Py-1)]
(o TpeM dazam), Bt (ot Ug'Ig mo 3'(Uk'Ix)) pu | coscpl 20,2
AKTHBHAas MOIIHOCTE NIPSIMOH, _
06paTHOMH ¥ HyJIEBOH ot Ug'Ig mo Uk Ik ' S—i[0’370’03(|1)§épn_1)]
MOCJeN0BaTENLHOCTH, BT mpr | cosql 20,2
PeakTuBHAs MOILIHOCTH 10 dasze ot Uy Ix mo Uk Ik §=£[0,25+0,02(Qx/Qu- 1)]
(o Tpem ¢aszam), Bap (ot Ug'Ig mo 3+ (Uk'Ix)) pHU | sincpl =0,2
PeaxTnBHas MCBH.IHOCTB HE;IMOI‘ZI, §=£[0,3+0,03(Qx/Qu-1)]
o0paTHOH U HYJIEBOH ot Ug'Ig mo Uk Ik o | sin (Pl 0,2
[IOCJIEIOBATEIIEHOCTH, Bap
TTonHast MOITHOCTE ITO dase ot Uy'Ig mo Ug Ik _
(o TpeMm Gazam), B'(Ex (ot Ug'Iy 10 3-(Uk'Ix)) 5=+[0,2+0,02(5¢/Sp-L}
IMosHas MOLTHOCTE NPSIMOH,
00paTHOM U HYJIEBOH ot Uy'Ig mo Ux'Ix §=%[0,25+0,025(Sx/Su-1)]
rmocyenoBarensHocTeit, B-A
[Mpumeuanue:

— Uy (Iy) -HagansHOE 3HAYEHUE qUala30Ha H3MEPEHNS HAMPIKCHIA (CHJIBI TOKA);

— Uk (Ix), Px (Qk, Sk) - KOHEYHOe 3HaYCHHE AHANa3oHa M3MCPCHUA HAaIPAKCHAA (CHUIBI TOKA),
aKTHBHOM (peaKTHBHOM, OTHO) MOIIHOCTH;

— Uu (In), Py (Qu, Sn) - U3MEPEHHOE 3HAUCHUE HANPAKCHHS (cHIIBI TOKA), aKTHBHOH (PEaKTHBHOM,
ITOJTHOM ) MOIIHOCTH;

— s pexuMa «YCBU» HOMHHATEHOE IEHCTBYIONISe 3HAYCHUE HANPKCHHUA MEPEMEHHOTO TOKA
npuaMMaerca paeasiM 100 B mwm 380 (400) B, mommHaneHOE JIEHCTBYIONIEE 3HAUEHHE CHIIBI
TIepeMeHHOro Toka — 1 A i 5 A.

D _ 3a mopmupyromee 3HaueHHE TPHHUMAETCS KOHEYHOE 3HA4ICHHE (BepxHHI IIpenen) AuanasoHa
HU3MEpEHUS,;

2 _ p3Mepenwe NpeAeNbHBIX 3HAUYEHHH CHIBI TOKA HAa MOZIYISX 35,0, 60,0, 120,0 u 200,0 A
IEPEMEHHOTO TOKA 110 YCIOBHAM TEPMUYECKOH CTOMKOCTH OCYMIECTBIACTCA B TCHEHUE lc;

3 _ aBGCOMOTHBIN yroN CHHXPOHM3MPOBAHHOTO BEKTOPA, PaBHBIA YTy MEXITy OCHOBHOH
rapMOHHWKOH (Pa3HOro TOKa (HaIpA/KEHUs) ¥ YCIOBHON KOCHHYCOMUIOH NPOMBIIUICHHOH YacTOTE,
(ha3a KOTOPO# paBHa HyITIO PH CMEHE CEKYHJl BCEMUPHOT0 KOOPAMHUPOBAHHOTO BPCMCHH.

Tabuma 3 — MeTpoornuecKie XapakTepUCTUKA TOYHOCTH NMPHBSA3KH PETHCTPHPYCMBIX NAHHBIX K
BCEMHPHOMY KOOPIMHHPOBAHHOMY BPEMCHH
HanmeHOBaHHE XapaKTEPHUCTHKHU 3HaueHue

AGCOIOTHAS TIOTPEIIHOCTE IIPUBS3KHA PETUCTPHPYEMBIX NaHHBIX K BHEIIHEMY
MCTOYHUKY CHHXDOHM3aIMM TIPH OCYIUECTBICHMH CHHXPOHM3AIMH IO
BBUIEJICHHO JTMHMH ITIepefady JaHHEIX (aHTEHHA TJIOHACC/GPS, cucrema +1
npreMa W Iepefaud CHTHAJOB TOYHOTO BPEMCEHM «(TAPMA PB9.01»,
sHemHm#t ceppep ¢ nomaepxkkoi IRIG-B), Mke

AGCOIOTHASL [IOTPENTHOCTh [PHUBSI3KM PETUCTPUPYEMBIX JaHHBIX K BHCIIHEMY

WCTOYHMKY CHHXPOHM3alMM MpPH OCYIIECTBICHWM CHHXPOHHM3AalMH IO =]
noxkansHo# cetu Ethemnet(cepsep NTP/SNTP), mc
AG6COIIOTHAS TOTPEITHOCTS TOYHOCTH X0/Ia YacOB IIPH OTCYTCTBAM CHIHANA OT 1

BHEILIHMX HCTOYHMKOB CHHXPOHH3AIUM, C/CyT




Tabmuua 4 — OcHOBHEIE TEXHUYECKHE XapaKTEPUCTHKH

JIuct Ne 8
Bcero aucros 10

HanMeHOBaHUE XapaKTEPHCTHKH 3HayeHue
AHaJIOTOBEIE BXOJEI, IIIT. 16
JuCKpeTHEIE BXOIBI
KOJIMYECTBO (B 3aBUCHMOCTH OT HCIIOIHEHMUS), IIT. 16 nmm 32
HOMHMHAIBHOE HAaIPsIKEHHE IIOCTOSTHHOTO TOKa, B 24, 48,110, 220
KOJIMYECTBO DJIEKTPHYECTBA MMITYIbCa pexekimn’, MKK 200
HaIpsDKSHUE 3allyCKa MMITYJIbca pemexmml), B 143
BXOJHOE COIPOTHBJIEHHE IPH 3aKPHITOM pabo4eM COCTOSHHH AHCKPETHOTO
Bxoma’’, kKOMm, He Gomee 60
JICKDETHEIE BEIXOMIBI, KONHYECTBO pere (B 3aBHCHMOCTH OT HCIIONHEHH), P
IIT.
DIIEKTPUUECKOE COMPOTHBICHHUE M30JLINMHU perucTparopa, MOM, He MeHee 2
BXOHOE COMPOTHBIICHHE IENel M H3MEPEHUI HaNPsLKEHHUs IOCTOSHHOTO
Toka, KOM, HE MEHEE 1000
Pa6ouuii quanason Temmepatyp’, °C ot -20 mo +55
IpexenbHBIN TUana30H TEMIIEPATYP TPAHCIOPTHPOBAHYS M XPaHCHNU, °C ot -40 mo +55
["abapuTHEIE pa3Mepsl perucrparopa 6e3 YIIaKOBKH
(BBICOTaX MIMpHHA X TyOuHa), MM, HE Gonee
010K ©3MEPUTEIIBHBIH 90x485%291
antenna [TTOHACC/GPS, mis HCIIONHEHH ¢ aHTEHHOR 168%x74x74
Macca perucrparopa, Kr, He 6osee
OJI0K M3MEPUTEIIbHBIN 5,0
aurenna [TJIOHACC/GPS ( 11t HCIIOTHEHUsI C aHTEHHOMW) 0,8
Cpenusis HapaOOTKa Ha OTKa3, 4, He MCHEe 130000
CpemHee BpeMs BOCCTAaHOBIEHHS PaboTOCTIOCOGHOrO COCTOAHHSA, IOCIE
onpeIeNIeH s HEHCIIPaBHOCTH, 1, He foiee 3
CpeaHu# CpoK cIyxObl, JIET, HE MEHE® 30
DeKTPOITUTaHHE PETHCTPATOpa
OT CETH MOCTOSHHOTO TOKa (B 3aBUCMMOCTH OT MCIIOTHEHHs), B ot 100 mo 370 nn

ot 55 o 132

OT CEeTH TIEPEMEHHOTO0 TOKa 4acToTol oT 45 1o 55 I'y, B ot 90 mo 264
JIOTTyCTHMBIH MEPEPEIB JIEKTPONIUTAHHS, C 1
T[Totpeb6rsiemast MOMIHOCTE, B'A, He Gonee 33
[Tpumeuanue:
Y 11pu ycIOBMH MONKITFOYEHHs K PETHCTPaTOpy 6I10Ka PEXEKIIMH P-8, Tomeko s Uyen= 220 B;
2 pr  HeOGXOAMMOCTH, IO COrNACOBAHMIO C 3aKA3YMKOM, JUIA 3AIUTEl PErHCTPaTopa  OoT
BO3IEHCTRHI KITHMATHIECKHX (DAaKTOPOB, OTIMYHBIX OT YKa3aHHBIX, €r0 Pa3MEIaloT B mIKady, B
KOTOPOM JOTIOMHUTENBHO YCTaHaBIHBAeTCA 060pyI0Banue Al 000rPeBa MM OXJIAKICHHA.

3HaK yTBepKIAeHHs THNA

HAHOCHTCS Ha JMLEBYIO TaHEeNh OJOKA H3MEPHUTENHFHOTO METOIOM IIa3e¢pHOH TIPaBHPOBKM WIH
MeTa/uTorpaduKy, a TaKkke Ha THTYNBHBIH JMCT (opMyndpa M PYKOBOACTBA IO SKCILTyaTalnH

THIIOTPadCKUM CIIOCo60M.



JIuct Ne 9
Bcero nuctos 10

KoMILIEeKTHOCTh CpeICTBa H3MepeHui

Ta6imma 5 — KoOMIIEKTHOCTE CPEeaCTBA H3MEPEHUA

HaumenoBanue O6o03HaueHNe KonuuecTtBo

Biok n3MepHuTenbHbIH PA2.703.059-XX 1 mT.
PyKOBOJCTBO IO SKCILTyaTally PA1.004.012P3 1 7K3.
Dopmymsp PA1.004.01200 13K3.
MeTonuka NOBEPKU PA1.004.012MII 1 9Kk3.
HuctpubyrusHei USB-HaKoMUTEIb - | mr.
CeprucHslif USB-HakomUTENb - 1 mT.
KoMmaxT AucK ¢ MPOrpaMMHEIM 00€CIIeYeHHEM - 1 mr.
JIOIIOIHUTENbHBIE IPUHAIIEKHOCTH!

Kommext arrennsl [JIOHACC/GPS ¢ xabenem’’ - 1 mr.
KoMrmiekT cucTeMbl IIpHEMa M IIepeladu 1
curHayioB Tounoro Bpemenu ([ IAPMA PB9.01»" - e
KOMIUTEKT 3aIlacHBIX JacTell’ - 1 mT.

ITpumeuanue:
1
) ToCTaBIIAETCA IPY HAIMYAN B IOTOBOPE IIOCTABKH.

IloBepka
OCYIIECTBIIAETCA 110 JOKYMEHTY PA1.004.012MII «PerucTpaTop JJIEKTPHYECKUX IIPOIECCOB

nudposoii «IIAPMA PII4.12». Meroauka IIOBEPKH», YTBEPKICHHOMY OI'VII «BHUUMC»
06.02.2019 .

OCHOBHBIE CPEACTBA IIOBEPKU!

xanuGparop ynusepcanpHsii Fluke 9100E (perucTpaurOHHEIH HOMep B PDenepanbHOM
nrdopmMarmontoM dorze 25985-09);

KaIHOpaTop HATIPSUKEHMS M TOKA STANIOHHBIA mHOro(yEKIMOHANBHEN «TAPMA T'C8.03»
(perucTpanuoHHsIt HoMep B DenepatbHOM HHOPMAIIMOHHOM doune 46614-11);

CYETYHK 3TANOHHEIN MHOrohbyHKIMOHATsHBIA Power Sentinel 1133A (perucTpannoHHEIN
romep B DenepansHoM HHOOPMAIHOHHOM QOHAE 44633-10).

JlomycKaeTcss TPUMEHEHNE aHAJIOTHIHBIX CPEJICTB MOBEPKH, 06eCIeunBarOIUX ONPEACTICHUE
METPOIOTHYECKHX XapaKTePUCTHK, osepseMbix CH, ¢ TpebyeMoi TOUHOCTEIO.

3HaK MOBEPKM HAHOCHTCS B BUE OTTHCKA B GOPMYJLIp /MM Ha CBHACTENBCTBO O MOBEPKE, &
TaKKe B BHZIE TOIOrpahIecKoi MOBEPOUHOH HAKICHKH.

CBeeHHs 0 MeTOANKax (MeToJaX) H3MepeHni
IPUBEIEHE! B SKCIITYaTallHOHHOM JOKYMEHTE.

HopMaTHBHbIE U TeXHHYECKHe IOKYMEHTBI, yCTAHABIHBAIOLINE TpeboBaHMs K PErHcTpaTopy
3J1eKTPUUYEeCKUX mponeccos mupposomy «IIAPMA PII4.12»

TOCT 22261-94 CpenctBa H3MEPEHHH OIEKTPHYECKMX W MAarHMTHBIX penuuud. OOmme
TEXHUYECKHE YCIOBUS

TOCT P MDK 60870-5-104-2004 YcTpo#icTBa MW CHCTEMBI TENEMEXaHHKA. JacTb 5.
ITIpoToKoJBl Tepenauy JaHHbIX. Pasnen 104, Jloctyn x cern misi TOCT P MOK 870-5-101 ¢

FICTIOB30BaHNEM CTAHIAPTHEIX TPAHCIIOPTHRIX ITpoduiiei
IEC 61850-8-1:2011 CeTn cBS3M W CHCTEMBI aBTOMATH3alUH SHCPrOCHCTEM obmiero

monb3opamms. YacTe 8-1. Cxema pachpeneneHHs 0CO00H yCuyrn CBA3H (SCSM). Cxema
pacmpeieieHus Al IPOM3BOACTBEHHOH CHCTEMBI MoaynbHOH KoHcTpykumu MMS (ISO 9506-1 u

ISO 9506-2) u mo ISO/IEC 8802-3
TY 26.51.43-030-31920409-2017 Perucrpatop 3JIEKTPUIECKHX INPOIECCOB uudpoBo

«ITAPMA PI14.12». TexHUYECKHUC YCIOBUA



JIuct Ne 10
Bcero nmuctos 10

H3rorosurean
O6uIecTBO ¢ OrpaHKuenHoH 0TBeTcTBEHHOCTEIO ([TAPMAY (000 «ITAPMAY)
VIHH 7812045760
Anpec: 198216, r. Canxr-Tletep6ypr, Jlenunckuit mp., 140, nutep A, nomemenune 15H
Tenedon: 8 (812) 346-86-10
®daxc: 8 (812) 376-95-03
Web-caliT: www.parma.spb.ru
E-mail: parma@parma.spb.ru

HenbiraTrebHbIA HEHTP

QenepanbHOE - TOCYNAPCTBEHHOE YHWTapHOE TpEAnpusATHe «BCepOCCHACKHH — Hay4qHO-
MCCIeIoBaTeIbCKIN HHCTHTYT MeTponorudeckoit ciryx6em (PI'YIT «BHUHMMCy)

Aapec: 119361, r. Mocksa, ya. O3epuas, A. 46

Tenedon: 8 (495) 437-55-77

daxc: 8 (495) 437-56-66

E-mail: office@vniims.ru

Artectar akkpemuraiuu OTYII «BHUMMC» o mnpOBENEHHIO HCIBITAHUH CPENCTB
u3Meperuil B nengx yreepxaerns tuna Ne 30004-13 ot 29.03.2018 r.

3aMecTUTeNb

PyxoBonuTens PenepasHOTO
ATCHTCTBA 10 TEXHUYECKOMY
pEryIHpOBaHUIO U METPOJIOrHH

. A.B. Kynemos
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