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OIIMCAHME TUIIA CPEJICTBA M3MEPEHUHA

Perucrparoper ssiekrpuueckux npoueccon uudpossie « [TAPMA PI14.12»

HasnayeHne cpexcrBa u3mepeHuii

Perucrparopel siexrpuueckux npoieccor mudpoesie «[IAPMA PI14.12» (nanee mo TekcTy -
PETUCTPATOPBI) MpeJHa3HAYeHBl U1 M3MEPeHHH M DPEerMCTpallid BEJIMYHMH HANPSKEHMS H CHUILI
MOCTOSHHOTO ~ TOKA, [CHCTBYIOUIMX  3HAYEHWH  HaNpskeHHs W CHJIbl  [EPEMEHHOrO0  TOKa,
CHHXPOHHM3HPOBAHHBIX BEKTOPHBIX M3MEPEHHI, YAacTOThI, AKTUBHOW. PEaKTHBHOM M IIOJIHON MOIIHOCTEH,
COCTOAHNA NTHCKPETHRIX CUTHaJIOB B YCTAHOBHBILIUXCS U EPEXOIHLIX peXKUMax pﬂ6OTBI IHEProCHCTEMEI.

Onucanue cpeacTsa N3MepeHui

llpuaumun  meficTBUs perucTpaTopa 3aK/IHOHaeTCsl B PETHCTPAllMM  BXOIHBIX AHATIOTOBBIX
CHIHAJIOB HANPSDKEHHS M TOKA, JTHUCKPETHBIX CHTHAIOB THIA «CYXOH KOHTaKT», a TakiKe [U(POBBIX
CUI'HAIOB, ¢ TIOCNCAYIOIIMM BBLITOJHEHHEM HX BPEMEHHOH CHHXPOHH3ALMHU, BBIYHCICHUEM
KOHTPOJIMPYEMBIX TapaMETPOB JJIEKTPUIECKOTO PEXKMMa, XPaHCHHeM, 0TOOpaKeHHEM W Iepejayei
MONYYEHHBIX 3HAUCHUN U (paiioB JaHHBIX Mo UdpoBbiM uHTepdeiicam Ethernet, RS-232 u USB.

Peructparop npejicrasiser coboi MPoeKTHO-KOMIIOHY€EMBIH, IPOrpaMMHO-KOH(HTYpHPYeMEIii
MPOMBILJICHHBIH KOHTPOJUIEP, COAEPKALIMH MOJIY/IH BBOJA AHATOTOBBIX W JMCKPETHBIX CHIHAIOB,
BBIBOJIA JIMCKPETHBIX CHI'HAJIOB, @ TaKiKe MOLY/IM CHHXPOHU3ALMH H KOMMYHUKALMA.

Perucrparop KOHCTPYKTHBHO mpejcTapiser coboil MOHOOGIOK, NpeiHa3HAYEHHBIH s
YCTAaHOBKH B CTOHKH, MaHeld u wmikadnbl 19-110HMOBOro NMpOMBILIIEHHOrO cTaHaapra. Peructpartop
OCHALIEH KIABUATYPOU, NPEAHA3HAYEHHOH UI1 MECTHOIO YIPaBJIeHUs, U rpaQ)MueckuM JIUCILIeeM IS
OTOOp&XEHUS TEKYLIMX 3HAYEHMH H3MEpACMBIX BEJIWYHH, COCTOSHMS JMCKPETHBIX CHIHAJIOR,
CEePBUCHOM U JHArHOCTUYECKOH MHPOPMAITHH.

Peruncrparop n3rotarnuBaeTcs B HECKOIBKHX MCTIOTHEHHAX, OTIMYAIOIINXCA BHELIHUM BHIOM.
THIIOM MOJIYJIA CHHXPOHH3AIMK, KOJIMYECTBOM JHCKPETHBIX BXOJO0B, KOJUYECTBOM H3MEPIEMBIX
BEJIMYMH W BBIXOJIHBIX penie:

- pErucTpaTop B OJHOCTOPOHHEM MCIOJHEHHH MMeeT 16 aHaloroBeIX W 16 THCKPETHBIX
BXOJI0B, a TakxkKe 2 perne /sl BbIAauy AUCKPETHBIX CUTHATIOB;

= PErHCTPaTOp B ABYXCTOPOHHEM MCIIOJHEHHH MMEET 16 aHATOTOBBIX U 32 JHCKPETHBIX
BXO0J1a, a TaioKe 4 pejie 171 BbIIAUH JTHCKPETHBIX CHIHAJIOB.

XapaxkTepHCTHKH aHAJIOTOBBIX BXOJOB (THI M3MEpAEMON BEJHUYMHBI U JMANA30H HU3MEPEHHH )
OMNpelesIOTCs IPH 3aKa3e perucrparopa. JIMCKpeTHble BXOABI PErHCTPATOPA HMMEIOT 3alliuTy OT
«T1EPEITOIIOCOBKH Y.

B 3aBMCHMMOCTH OT HWCHONHEHHS, CMHXPOHH3ALMSA BPEMEHH pPErHCTPATOpa C BPEeMEHEM
BCEMHUPHOTO KOOPAMHUPOBAHHOTO BPEMEHH MOYKET BBIIOJIHATHCS ¢ MOMOIIBIO CIEAYIOMIMX CPEACTB:

- antenHa I'JIOHACC/GPS;

CUCTEMA IIPUEMA U TIepeladyl CUTHANOB TOUHOro BpemeHHu «IIAPMA PB9.01y»;
UCTOYHUK TOUHOTO BpeMenu ¢ nojaep:xkoit IRIG-B (TTL/ontosonokuo);

- BHEIIHHH CEpPBEP TOYHOTO BpeMeHH ¢ moaaep:xkoit NTP/SNTP.

He3aBucuMo OT MCIOIHEHMH, PETHCTPATOP MMEET CICAYIONIMiT HABOp KOMMYHHKAILIMOHHBIX
HHTepGhEeHcoB:

— asa untepdeiica Ethernet10/100/1000 BASE-TX ans npuema/mepenauu JaHHBIX 110
uudpoeiM mporokosiam craumapra [EC 61850-8-1 (MMS, GOOSE), TOCT P M2K 60870-5-104,
OPC, IEEE C37.118.2-2011 nnsa nepenayd J@HHBIX B CTOPOHHUWE aBTOMATH3MPOBAHHBIE CHCTEMEI
yIpaBeHnsd, a Takxke 1o GpupMeHHOMY IHpporoMy npoTokony nepemaun aanueix 000 «[TAPMA» -
JUIs CBSI3M CO CHIELMATU3HPOBAHHBIM CEPBHCHBIM NTPOrPAMMHBIM 00€CIICUEHHEM,
oaun uaTepderic RS-232 11a npuema/nepenauy TaHHBIX 110 (HUPMEHHOMY LHUPPOBOMY
NpoTOKOJy nepeaauu gaHHbeX OO0 «ITAPMA»;
nsa wuHTepgeiica USB mng Buirpy3xu HeoOXoauMbiX (ainoB Ha chéMHbIH USB-
HAKOIIUTElb, & TAKoKe 00HOBIEHHS TPOrpaMMHOT0 00eCIeUeHUs! Ha MeCTe IKCIUTyaTallui PEruCTpaTopa.
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Perucrparop umeer Betpoennsiit WEB-cepBep, npeaoctaistomuii BO3MOKHOCTL J0CTYA K
A4HHBIM pErucTparopa ¢ moMOmEbI0 crangaptHoro WEB-Opaysepa, a Ttaxke FTP-cepmep - s
JOCTYIa K AAHHBIM € MOMOLIBI ¢cTOpoHHUX FTP-knuenToB.

Perucrpatop MoxeT 0 JHOBPEMEHHO paboTaTh B KAYECCTBE:

1. ABTOHOMHOIO pETHCTpaTopa aBapUitHbIX coObITHI (naiee mo Tekcty - PAC): 3anuch
MIHOBEHHBIX 3HAYEHMH HM3MEPAEMBIX BEJIHYMH M PErHCTPUPYEMBIX JMCKPETHBIX CHTHANOB (B TOM
auciae noiydeHHbX cepBucoM GOOSE-kommynukanmu cranmapra [EC 61850-8-1) B daiinsl
ocunsnorpamm B popmate COMTRADE1999, COMTRADE 2013 unu B dopmare DO (pupmeHHbIi
hopmar daiinor ocumnmorpamm 000 «ITAPMA»).

[lyck peructpatopa ¢ mnochexyioweld 3anucbto  GaiioB aBapuilHBIX  OCHMILIOrPAMM
BBIOJIHAETCS 110 (PAKTY BBIXOJA KOHTPOIUPYEMbBIX IAPAMETPOB 3IEKTPUYECKOT0 PEKIMA 3a 3aJaHHble
OTepaTopoM YCTaHOBKH. B kavyecTBe KOHTPOIUPYEMBIX MAPAMETPOR MEKTPUUECKOr0 PeKUMa MOTYT
BBICTYIIATh!

= JeHicTByONME 3HaueHNs (ha3HBIX TOKOB U HAIPSKEHH I,

- NCHCTBYIOIIME 3HAYEHUS CHUMMETPUYHBIX COCTABISIOUIMX TOKOB H  HAlPSHKEHHH
(mpsiMast, oOpaTHas U HyJIeBas MOC/IeI0BATEILHOCTH ),

— 4acToTa ()a3HOro HANpsHKEHHS W TOKA, NOTy4eHHas 1o JaHHeM PAC;

- 4acToTa ()a3HOTO HANpsUKEHUs, IOJYYEHHAs [0 JaHHBIM CHHXPOHH3HPOBAHHBIX
BEKTOPHBIX U3MEpeHuH (nanee no texcry - CBU);

— CKOPOCTH U3MEHEHHMs YacTOThl (Pa3HOI0 HANPsKEHUs, MoayueHHas mo ganusiM CBU;

- JIEHCTBYIOIIME 3HAYEHUS TapMOHMYECKHX COCTABJSIIOMIKMX TOKOB M HANPKCHHH
(10 20-# rapMOHMYECKOH COCTABRIISIOIECH BKIIIOUHTENLHO);

- COCTOSIHHE [OUCKPETHBIX CHUIHANOB (B TOM uuciae moaydeHHBIX cepucoM GOOSE-
KoMMmyHuKaluu ctaggapra [IEC 61850-8-1).

[Tyck perucTpaTopa Taiske MOMKET BBINONHSITECS [0 KOMAH/IE OTEPaTopa ¢ MOMOLIBI) OPraHOB
MECTHOTO YTIPABJICHHA PETMCTPaTOpa MM MO KOMaHIE, OTIPABAEHHOH MO IH(POBOMY MPOTOKOIY
mepeiayk JaHHbIX.

2. Camomnmcna: 3amuch yCpeaHEHHBIX JCHCTBYIOUIMX 3HAYEHUH W3MEPSEMBIX BEIHYHH U
PErHCTPHPYEMBIX JIMCKPETHRIX CUTHAIIOB B ClieliHanbHble (aiiasl B popmate TO (bupmenuslii hopmar
daitnos camomucueB OO0 «ITAPMA»). [lukn 3anMcd W XpaHeHUs TakuxX (ailios 3ajgaércs
OIIepaTopoM.

3. YeTpolicTBa CHHXPOHH3MPOBAHHKIX BEKTOPHBIX M3MepeHui (manee 1o tecty - YCBU):
BBIMOJIHCHHE ¢ HOPMHUPOBAHHOH TOYHOCTBIO M3MEPEHHH CHHXPOHM3MPOBAHHBIX BEKTOPOB M APYIHX
AJIEKTPUYECKUX [TapaMEeTPOB B OJIHO3HAYHO OLpPEJIEIEHHBIE ¢ TIOMOINBIO TTOOATBHBIX HABUTALIMOHHEIX
CIYTHUKOBBIX CHCTEM MOMEHTBI BpPEMEHM M Iepejiaua pe3yahTaTOB H3MEpPEHHil B KOHIEHTPATOPHI
CUHXPOHH3UPOBAHHLIX BEKTOPHBIX JIaHHBIX W aBTOMATH3MPOBAHHBIE CHCTEMbI YIPABICHHS [0
b poBoMy NpoTokoiry nepesiadn ganubix IEEE C37.118.2-2011.

4. MuorogyHKUHOHAIILHOTO M3MEPUTEIBHOrO MpeofpasoBaTenis (nanee IO TEKCTY -

MMII) B cocTaBe aBTOMATH3MPOBAHHBIX CUCTEM YIIPABICHHUS TEXHOJIOTHYECKHM MPOTIECCOM (Jaiee mo
tekery - ACY TII), cucrem cOopa u nepeaaun unopmanun (gaiee no tekery - CCITH) u cuctem
oOMeHa TEXHONOTHYeCKoH MH(pOpMAalLMel ¢ aBTOMATH3MPOBAHHONW CHCTEMOW CHCTEMHOIO ONEpaTopa
(naee mo tecty - COTHM ACCO): BblOSHEHHE € HOPMHMPOBAHHOW TOYHOCTBIO H3MEpPCHHIH
mapamMeTpoB ICKTPHYECKOr0 PeXHUMAa, PErMCTpalus AMCKPETHBIX CUTHAOB, TpeobpazoraHHe NaHHBIX
M3MEPEHUH B LM(POBOH Koa, oToOpaKeHHE pe3ynbTaTOB HM3MEpPEHWH Ha WHIMKATOPE W Iepeaada
unpopmanun B ACY TII, CCIIM u COTU ACCO no uu@poBbIM HPOTOKOJAM MEpeaadd JaHHBIX
[EC 61850-8-1, 'OCT P M3K 60870-5-104, OPC.
5. YerpolictBa onpejelneHuss Mecta IOBpexJaeHMs (qanee no Tecty - OMII) Ha
BO3JIyHIHBIX JIMHMAX 3JIEKTPOINEpeiadyy IEPEMEHHOTO TOKA ¢ HOMHHANBHBEIM HanpsbkenueM 10 (6) kB u
BEILIE (JMCTAHIIMOHHBIN NPUHIIMIL): OTIpesie/IeHUe PACCTOSIHUS 0 MecTa MOBPEXIEHHS BBIIOJHAETCS
0 CHMMETPHYHBIM COCTaBJISIFOIUM YCTAHOBHBILIMXCS 3HAYEHHWH TOKOB M HAIPsSHUKEHMI aBapMHHOTO
rpouecca, IoJ1y4eHHBIX Ha OCHOBE OJHOCTOPOHHEro 3amepa. PdcuyeTHas MOrpellHOCTh ONpeaesieHHs
PacCTOSIHUS [0 MECTa TOBPEKICHUs cocTaBugeT He Oonee +3 % oT anuabl nuHEH. TouHocTs OMII
3aBUCHT OT TOUHOCTH 3aJaHKs [1apaMETPOB CXEMbI 3aMELEHUS JIMHAK JIEKTPONEPE/1auH.
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OOt BHJ perucTpaTopa IpeIcTaBlieH Ha pucyHKax 1—4.
CxeMa MIOMOMPOBKH OT HECAHKIIMOHMPOBAHHOTO JOCTYIIA IPE/ICTABIEHA Ha PUCYHKE 5.

Pucynok 1 — HHHeBaﬂ MaHeNlb perﬁcrpampa B HCIIOJIHEHHHE ¢ pazbeMoM DB-15171d moaKmoYeH s
unTepdeitcHoro kabens antennsl ' JIOHACC/GPS uin ceppepa TOYHOTO BPEMCHH € IIOAIEPXKKOH -
IRIG-B (TTL)
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&

Prcyrok 2 — JIuneBas maHeIs PErucTPATOPA B HCIIOJHEHHH C JIBYMS ONTHIECKMMHU pasbemamu ST 1t
CHHXPOHHM3AIlMK OT BHEIIHETO CepBepa TOYHOTO BpeMeHH ¢ nouiepkkoi [RIG-B niu cuerems!
TnpueMa ¥ repeaadn CHraaios tognoro Bpemenu « I TAPMA PB9.01»

o e
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Pucynok 4 — TeUTbHAs TAaHETb PETHCTPATOPa B IBYXCTOPOHHEM HCIIOIHEHHH
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Pucynox 5 — CxeMa m1oMOMpPOBKH OT HECAHKITHOHHPOBAHHOTO JIOCTYTIA:
1 — 3THKeTKa MITOMOHPOBOYHAS

IIporpaMmmHoe odecneueHne

[Iporpammuoe obecneuenue (I10) perucrparopa npenHazHadeHo i 00paboOTKH, Nepenay,
IpeacTaBICHHAA JaHHBIX, BEIIOJIHCHHUA OCHOBHBIX TEXHOJOTHYECCKHX H CEPBHCHBIX (I)YHKHHﬁ, a TaK¥XKeE
JUIsL BBIIIOJIHEHUS CaAMOJHArHOCTHKH PErHCTPaTOpa.

Betpoennoe 10 peructparopa ycTaHaBIHBAETCS Ha 3aBO/Ie-H3TOTOBUTENE C UCIIOIB30BAHUEM
CHEHANBHBIX IPOTPaMMHO-TEXHUYECKUX CPEICTB.

J171s1 321U TR OT NpeIHAMEPEHHBIX U HellpeIHAMEPEHHBIX U3MEHEHHH OJIOKOB JIaHHBIX,
BKIIOYAKOIIUX B ceOs napamMeTprl KOHGUIypaly ¥ apXUBbl MPEIYyCMOTPEHO PA3TPAHUYEHHUE JOCTYIIA
K (QYHKIHAM OIepallMOHHON CHCTEMBI H K JaHHBIM BcTpoerHOTO [10.

YpoBeHb  3alIUTBl NIPOTPAaMMHOTO  ObOeclieYeHHs  «BLICOKHH» B  COOTBETCTBUH C
P 50.2.077- 014.

Tabnuna 1 — Maentudukanuonnsle nanusie 110 perucrparopa

Wnertuduxainonssle JanHble (TPH3HAKH) 3HaueHue
WnentudukanuonHoe HanMeHoBaune 110 DODRV
Howmep Bepcuu (nnentuduxarmmonnsii Homep) 110 He mmoke v. 7.53.0.40

MeTpDJIOFH'-IeCKI/Ie H TEXHUYECCKHE XapPaKTEePHUCTHKH

Tabmuna 2 — MeTponoruueckue XapakTepucTUKU

[Tpenensr nomyckaeMoi
[OrPEIIHOCTH U3MEPEHUH:
JluanazoH U3MepeHuit HpHBe,ueHHoﬁl), % (v);
OTHOCHTEIBHOH, % (8);

abcomroTHOH (A)

HanmenoBanue
XﬁpaKTepHCTHKH

Pexum «PerucrpaTop aBapHiHBEIX COOBITHIY

Oyukun: «Peructparopy, «Camomucery, « MHAIT»

ot -0,2 no +0,2
ot -1,0 mo +1,0 .
HanpsixeHnue nocTossHHOro Toka, B ar-20,0) o -£20,0 pF==hl e Lys,d Ui
’ ot -100,0 xo +100,0 ' 6==0,5 npu U,20,1-Uy

ot -200,0 mo +200,0
ot -260,0 mo +260,0
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HaumMeHnoBanue
XapaKTEPHCTHKH

Juanazon uaMepeHui

[Ipenenel nomyckaeMo
MOTPELIHOCTH U3MEPEHUH:
anBeneHHOﬁ”. % (v);
OTHOCHTETBHOH, % (8):
abcoJiioTHOH (A)

Harmpsoxenne roctossHHOro Toka, B

ot -420.,0 mo +420.0

oT -530.0 mo +530.,0

o1 -650.0 1o +650,0
ot -1000.0 1o +1000.,0

y=+0.05 mpu U,<0,1-Ug
8=%0,5 npu U,=20,1-Ug

JlefcTRYIOIIIEE 3HAUECHHE
HAIpsDKEHHs IEPpEMEHHOr0 ToKa, B

ot 0, 00007 1o 0.14000
ot 0.00035 mo 0,70000
ot 0,007 mo 14,000
ot 0.035 xo 70,000
ot 0,07 mo 140,00
ot 0,09 no 180,00
ot 0,15 10 300.0
ot 0,175 no 350,000
ot 0,23 10 460,00
ot (0,50 mo 1000,00

vy=+0,05 npu U,<0,1-Uyk
6=+0,5 mpu U,=0,1-Ug

CHa moCTOSHHOIO TOKa, A

ot -0,008 mo +0,008
ot -0,03 1o +0,03
ot -0.5 no +0,5
or-1,0 jo +1,0
oT -2,5 no +2.5
ot -5,0 1o +5.0
ot -10.0 mo +10.0
ot -16,0 10 +16.0
ot -20,0 o +20.0
ot -30,0 mo +30.0

v=+0,05 npu I, 0,1 Ik
6=+0.5 npum [,20,1 Ik

JeficTByroniee 3Ha4eHUE CHIIBI
MepeMeHHOT0 Toka’ , A

ot 0,0000025 10 0,0050000
ot 0,00001 mo 0,02000
ot 0,000175 no 0,350000
ot 0,00035 10 0.70000
ot 0,001 g0 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 o 60.00

ot 0,06 50 120,00

y=+0,05 mpu 1 <0,1-Tx
6=+0,5 mpu [20.1-Ix

JlelicTByrONIEE 3HAYECHUE CHIIDI
2
NepeMeHHOro Toka” A

ot 0.1 1o 200,0

v=%0,15 npu 1, <0,3-Ig
0=%0.5 npm 120,31k

YacToTa nepeMeHHOro Toka, '

ot 40,0 no 65.0

A=+0,05
Ipn U,.Zo,l Uk, 120,11
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HauMmeHnoBauue
XapaKTePHCTHKH

JlnanazoH uaMepeHuit

[Ipenens: nonyckaemoii
IIOrPELIHOCTH U3MEPEHHH:
npuBenenHoi'’, % )
OTHOCHUTENBHOH, % (0);
abCoIIOTHOH (A)

Oyukruu: «Camonuceny, « MUTT»

Yroa casura ¢az Mexay
HampsKeHUeM (TOKOM) H TOKOM

(HanpspKEeHUeM ) OCHOBHOH 4acTOTHI,
0

or 0,0 ;10 360,0

A=£0,5
npu UHZO,I 'U]{, 1“20,1 'I]{

AKTHBHAs MOIIHOCTH TI0 (aze
(o Tpem ¢azam), Bt

oT Uy Iy mo Uk Ik

(OT UH'IH 0 B(UKIK))

0=%[0,5+0,05(Px/Py-1)]
IIpu | COS(p! 20,2

PeakTBHas MomHOCTS 10 haze
(mo Tpem dazam), Bap

oT UH'IH pi(e] UK'IK

(ot Uy Iy 1o 3-(Uk-Ik))

Szi [015+0~05(QK/QH'1 )]
1pH | sin(p| >0,2

lonnas MoutHocTe No aze
(o Tpem dazam), B-A

ot Uy Iy a0 Uk Ik

(OT UH'IH pE(e) 3(UKIK))

ﬁzi[0.5+0,02(81{/814-1 )]

PexuM «YeTpolicTBO CHHXPOHU3HPOBAHHBIX BEKTOPHBIX M3MEPEHUIHY

HanpsixeHne MOCTOSHHOTO ToKa, B

ot -0,2 no +0,2

ot -1000,0 10 +1000.0

y=+0,015 pu U,<0,15- Uy
6=%0.1 mpu U,20,15-Ug

JeiicTRylolee 3HaYeHE
HalPsDKEHUs TIEPEMEHHOI0 TokKa, B

ot 0,021 no 140,000
ot 0,069 10 460.000

y=%0,015 snpu U,<0,15-Uy
6=+0,1 mpu U,20,15-Uy

JeicTrytoniee 3HaYeHHE
HAPSKEHHS TTPSIMO
1ocje0BaTenbHocTy, B

ot 0,028 10 140,000
ot 0,092 o 460,000

y=10,02 mpu U,<0,15-Ug
0=%0,2 nipu U,20,15-Uy

HelicTBytomee 3HayeHne
HaIlpsHKEHUS HYJIEBOH
1ocIegoBaTenbHOCTH, B

ot 0.028 1o 140,000
ot 0,092 mo 460.000

y=+0,02 npu U,<0,15-Uk
6=+0,2 mpu U,:20,15-Uy

HelicTBytolee 3HaueHue
HAMpIKEHKUd 00paTHOH
nocliienosare/ibHoCTH, B

ot 0,028 0 140,000
or 0,092 no 460,000

v=+0,02 npu U,<0,15-Ug
6=+0,2 npu U,>0,15-Uy

YacroTta HanpsHKeHUs NEPEeMEHHOr0
ToKa, [’

ot 45.0 7o 55,0

A=%0,001 mpu U,>0.1-Uy

JelicTByrolnee 3HaAYCHHUE CHITBI
[IEPEMEHHOT0 TOKa, A

ot 0,0004 1o 2,0000
ot 0,0022 o 11,0000

v=+0.02 mpu 1,<0,1 Ik
0=+0,2 nipu 1,2>0,1 I

JeiicTBy1OIICE 3HAUEHHE TOKA
IIPSIMOi TIOCIIe10BATENBHOCTH, A

ot 0,0006 1o 2,0000
ot 0,0033 1o 11,0000

y==0,03, npu 1,<0,1 Ik
0=+0,3 mpum [,20,1 I

Jle#cTRy1OIIICE 3HAYEHHE TOKA
00paTHOH MocheoBaTeIbHOCTH, A

ot 0,0006 10 2,0000
or 0,0033 o 11,0000

v=%0,03 npu 1,<0,1 I
6=+0,3 mpu 20,11y

JeiicTBytolIEee 3HAYEHHE TOKA
HYJIEBOH ITOCIEN0BATENBHOCTH, A

ot 0,0006 no 2,0000
or 0,0033 no 11,0000

y=+0,03 mpu [,,<0,1 I
0=%0,3 npu 1,20,1-Ix

dazoBkiii yroo, ...°

N ot 0,0 1o 360,0 A=%0.05
npu U,>0,1 Uy, [,20,1 Iy
Yron cusura das Mexy ot 0,0 o 360.,0 A=£0,1

HalpsHKEHUEM (TOKOM) M TOKOM

(HanpsKEHUEM ) OCHOBHOM 4acTOThI,
Q

npu U, >0,1 Uy, ,20,1-Ig
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[Ipenens: nomyckaeMo
MTOTPEUTHOCTH H3MEPEHHIH:
HaumeHnoBanue o o 1) '
Jlnana3oH u3MepeHuit [IpUBEJIEHHOH ', % (¥);
XapaKTePUCTHKH & 5 )
OTHOCHUTENBHOM, % (8);
abcomoTHO#H (A)
AKTUBHas MOLIHOCTS 10 (aze ot Uy Iy mo Uk Ik 0=£[0,25+0,02(Py/Py-1)]
(o Tpem gazam), Bt (ot UyIg mo 3-(Ug 1k)) npu | cos_(p| >0,2
AxTHBHas MOLIHOCTS MPAMOH, §5={0,3+0.03(P/Py-1)]
o0paTHOM U HYIleBOH o1 UpIn mo Uk Ik | |
npu | cosql 20,2
nocieaoBaTelbHOCTH, BT
PeaxTuBHas MOIIHOCTE 110 (haze ot Uyl mo Uk-Ix 0=%[0,25+0,02(Qx/Qu- 1)]
(o Tpem Qazam), Bap (ot Uy-Iy mo 3 (Uk-Ik)) IpH l sintpl 20,2
PeaktuBHast MOIIHOCTB MPSAMOH, q
=+[0,3+ .
obpaTHOH 1 HyJIeBO# ot Uy-Iy no Uy Ik o==[0,3 0'(.)3(QK/QH D]
npu 1 51r1(p| 20,2
10CJIE/IOBATENILHOCTH, Bap
ITonnas MmomHOCTS 110 (aze ot Up'Iy mo Uk Ik
; =4 -+ =
(o Tpem dazam), B-A (ot Uy Iy mo 3-(Uk-Ix)) 0=[0,2+0,02(S1/Su-1)]
[Tosnnas MOUTHOCTL NPAMOH,
0o0paTHOM W HYEeBOM oT Uy Iy mo Uk Ik 6=+[0,25+0,025(Sk/Sp-1)]
nocjenoBaTeabHocTed, B A
[Ipumeyanue:

— Uy (In) -HauanbHOE 3HAYEHWE JAUana30Ha U3MEPEHMs HanpsDKeHUs (CHUIIBI TOKa),
— Uk (Ix), Px (Qx, Sk) - xoHeuHOE 3HAYCHHE NHMANa30Ha H3MEpPEeHHS HATPHKEHHSA (CHIIBI TOKA),
AKTUBHOM (peaKTHBHOH, MOJIHON ) MOIIHOCTH;

— Up (In), Py (Qu, Sn) - u3MepeHHoe 3HaUCHHE HAMPSHKEHUS (CHIIBI TOKA)., aKTHBHOW (pEeaKTHBHOM,
MOJHOH) MOLIHOCTH,

— s pexuma «YCBWy» HomuHanbHOE AeHCTBYIOLNEe 3HAYCHHUE HATPSDKCHUS MEpPeMEHHOTO TOKa
npuauMaercs pasHbiM 100 B unu 380 (400) B, nomubannHoe ASHCTBYIONICE 3HAYCHUE CHUIIBI
nepemenHoro toka — 1 A wimm 5 A.

'Y~ 3a HOPMUpYIOLLEe 3HAUeHUE MPUHUMAETCH KOHEYHOE 3HayeHue (BepxXHUH Ipejeln) auarazoHa
H3MEPEHUS:

. U3MEpEHUE TIpeJe/IbHBIX 3HauyeHU#l cuibl Toka Ha moayisax 35.0, 60,0, 120.0 u 200,0 A
NepeMEHHOr0 TOKa 110 YCJIOBUAM TEPMHUYECKOH CTOMKOCTH OCYLIECTRIseTCs B TeyeHue | c;

4 abCOJMIOTHBIH  yrojl CHHXPOHHU3MPOBAHHOIO BEKTOpPa, pPaBHBIA yIily MeXJIy OCHOBHOH
rapMOHMKOH (a3sHOro Toka (HalpsyKeHMs) U YCIOBHOH KOCHHYCOM/OH NMPOMBIIUIEHHOR 4acTOTBHI,
daza koTOpO# paBHA HYIIO IPU CMEHE CEKYH BCEMHPHOTO KOOPAMHUPOBAHHOTO BPEMEHH.

~

Tabnuna 3 — MeTtponornyeckue XapakTepHCTUKH TOYHOCTH IIPUBS3KHM PETUCTPUPYEMBIX AAHHBIX K
BCEMMPHOMY KOOPAMHUPOBAHHOMY BPEMEHHU

HaumeHoBaHMe XapaKTepUCTUKH 3HavyeHHe

ABcomroTHasA TOrPEIHOCTh IPUBS3KH PETUCTPUPYEMBIX /IAHHBIX K BHEUIHEMY
HUCTOYHHKY CHHXPOHM3allMd TIPM OCYIIECTBICHHH CHHXPOHM3ALHUH IO
BBIICICHHOM JMHMK Tiepefadn aanubix (antenuna ['JIOHACC/GPS, cucrema +1
npueMa M Iepegayd curHaioB ToudHoro BpemeHu «IIAPMA  PB9.01»,
BHEITHUH cepBep ¢ noyiepxkod IRIG-B), mke

ADCOIIOTHAS TIOTPEIIHOCTE MPUBS3KH PETHCTPUPYEMBIX JaHHBIX K BHEIIHEMY
MCTOYHHKY CHUHXPOHM3ALMH IIPH  OCYLIECTBICHHHM CHHXPOHH3AIHMH [0 ]
nokanbHoH cetn Ethernet(ceprep NTP/SNTP), mc

AbcomoTHas MOrpeIIHOCTL TOYHOCTH X04a 4acoB IIPH OTCYTCTBHMHU CHI'HAJIA OT

. +1
BHEIIHMX HCTOUHHKOB CHHXPOHU3AIUI, ¢/cyT




Tabnuna 4 — OcHOBHBIE TEXHHUYECKHE XAPAKTEPHCTHKY

Jluer Ne 8
Beero nuctos 10

HammMeHoBaHme XapakTepHCTHKH 3HaueHue
AHaNoroBele BXOIbI, IIT. 16
JIUCKpETHBIE BXOJIbI
KOJIHYECTBO (B 3aBUCUMOCTH OT MCIIOJHEHUS ), 1LIT. 16 umu 32
HOMHUHAITLHOE HaNpspKeHHe MOCTOSIHHOrO Toka, B 24,48, 110, 220
KOJIHYECTBO YIEKTPHYECTBA UMITYIbCa PeKeKInn |, MK T 200
HAMPAKEHUE 3alTyCcKa UMITYJIbCa pemexum{' "B 143
BXOIIHOE COIIPOTHRBIIEHHE IIPH 3aKPBHITOM pabodeM COCTOSHHH JIHCKPETHOTO
on,ua”, kOM, He Donee 60
JHCKpPETHBIE BBIXO/IBI, KOMMYECTRBO pefie (B 3aBHCUMOCTH OT MCTIOTHEHHS), T
IIT.
D7EKTPUYECKOE COTTPOTHBIICHHE H30MIAIIMK perructpaTopa, MOM, He MeHee 2
Bxozroe conporusienue nemeil s W3MepeHHs HaNPsKeHHS TOCTOSHHOIO
Toka, KOM, He MeHee 1000
Pabounii mranazon TeMHepaTypz), °C oT -20 no +55
[pejiesbHbli Hana3oH TeMIepaTyp TpaHCIIOPTHPOBAHKS U XpaHeHus, °C oT -40 mgo +55
I'abaputHrie pa3mepsl perucrparopa 6e3 YIIAKOBKH
(BRICOTA* LIMPUHA X JIyOUHA), MM, He HoJee
OJIOK H3MEPUTEBHbBIH 90x485%291
| anrenHa [JIOHACC/GPS, juis ucrionuenus ¢ aHTeHHOM 168x74x74
Macca perucTparopa. Kr, He 6oee
O510K U3MepUTENbHBIN 3,0
anterna [ JIOHACC/GPS ( ins ucnonHenus ¢ aHTeHHOH) 0.8
Cpennss HapaboTKa Ha OTKa3, U, HE MEHee 130000
CpeziHee BpeMs BOCCTAHOBIEHHS paBOTOCIOCOGHOIO COCTOSHHS, MOCIIE
onpeJieNIeHus HEUCIIPABHOCTH, |, He OoJiee 3
CpejtHuit cpox ¢y k0bl, JIET, HE MEHee 30
DIEKTPONUTAHNE PETHCTPaTOpa
OT CETH MOCTOAHHOIO TOKA (B 3aBHCHMOCTH OT UCIIONHEHUs ), B oT 100 mo 370 wom
oT 55 no 132
OT CeTH IIEPEMEHHOT0 TOKa 4acToTol o1 45 10 55 ', B ot 90 no 264
JOTIYCTUMBIH IIEPEPEIB NIEKTPOITUTAHMS, C 1
ITorpebnsemas momHocth, B-A, He Oonee 35
[Tpumeuanue:
4 [IPH yCIIOBHHU MOJKIIIOYEHHUSI K peructparopy 0noka pexekuuu P-8, roneko s U, o= 220 B;
- npH  HEOOXONMMOCTH, IO COrJIACOBAHMID C 3aKA3UMKOM, JUIs 3allUThl PErucTparopa oT
BO3NEHCTBHH KIIMMATHYIECKUX (aKTOPOB, OTIHYHBIX OT YKa3aHHbIX, €r0 pasMellaioT B mkady, B
KOTOPOM JIOTIONHHTENBHO yCTaHaBaAuBaeTcsi 000py ioBaHMe I 000TpeBa UITH OXJIaXKIEHHS.

3HaK yTBep:K/AeHusl THIA

HAHOCHUTCS Ha JHIEBYI) I1aHEJb Onoka H3MEPUTECJIBHOTO MCETOAOM JTEBCpHOﬁ I'PaBUPOBKH HITH

Meramiorpaduki, a TakKe Ha TUTYJIBHBIA JIHCT (GOPMYISIpa W PYKOBOJACTBA 110 3KCILTyaTaIlHu
TUIIOrpad)cKUM crocobomM.



Jluer Ne 9
Beero muctos 10

KoMniekTHOCTH cpeacTBa mmepeﬂﬂﬁ

Tabnuua 5 — KOMIIEKTHOCTE CPeICTBA U3MEPCHHUH

HanmenoBanue 0Ob603Ha4yeHue KonudectBo
Biiok H3MepuTeNbHEIHR PA2.703.059-XX 1 .
PyKOBOJICTBO 110 IKCIUTyaTallliu PA1.004.012PD 1 9K3.
dopmyisp PA1.004.01200 13Ks.
MeTo IMKa TOBEPKH PA1.004.012MI1 1 3K3.
Huctpubytussblid USB-HaKonuTe b 1 mT.
Ceprucabiii USB-nakonuresb 1 me.
KoMMakT JMCK ¢ IporpaMMHbIM 00eCriedeHueM 1 wr.
JlononauTeNbHbIe TPHHAICKHOCTH:
KommexT autennsl [ JIOHACC/GPS ¢ KaGeneM '’ — 1 .
KoMmIUleKT CHCTEMBI TIpUeMa H  Iepejadu
curHanos Tognoro spemMenm «ITAPMA PB9.01»" B b
KOMILIEKT 3amacHbIX YacTei’ — 1 .
[Ipumeuanue:

1
) [IOCTAaBISICTCA IIPH HAJIMYHH B OOTOBOPE MOCTABKH.

IToBepka

ocyuiecTensercs mo jgokymenty PA1.004.012Ml1 «PervcTpartop JIEKTPHYECKHX MPOLECCOB

mdposoit  «[TAPMA PIT4.12». MeToanka MNOBEPKH», YTBEPKACHHOMY OTrVIT «BHUMMC»
06.02.2019 1.

OcHOBHBIE CPe/ICTBA MOBEPKH:

kambpatop yausepcanbbii Fluke 9100E (peructpaionnbii Homep B DelepanbHOM
uHpopmanroHHoM honjie 25985-09);

KaaMOpaTop HANPSKEHAS M TOKA HTATOHHBIA muorodynkimonansasit «[TAPMA T'C8.03»
(perucTpannonHbi Homep B PesiepanbHoM HHHOPMALHOHHOM doune 46614-11);

CueTUMK STANOHHBIH MHorodysknuonansHsiit Power Sentinel 1133A (perucTpanXOHHBIA
Homep B DejiepasibHOM HHPOPMALMOHHOM (QoHIE 44633-10).

JlomyckaeTcst TIpEMEHEHHE aHaJOIHYHBIX CPEJICTB TOBEPKH, obecrneynBarOIINX OIpeIeIeHHue
METPOTOrMYECKHX XapaKTepucTHK, nosepsembix CH, ¢ TpeOyeMOH TOUHOCTEIO.

3HaK MOBEPKU HAHOCHUTCSA B BUJIC OTTHCKA B (GopMysp H/HUIKM Ha CBHACTENBCTBO O MOBEPKE, a
TaKKe B BUE rojorpa@uueckoil moBepodHOl HAKIEHKHA.

CpeleHHs 0 METOIMKAX (METOAAX) H3IMePEeHHUI
[IpHBeJIeHb] B OKCILTyaTallOHHOM JIOKYMEHTE.

HopMaTHBHbIE M TeXHHYECKHE MOKYMEHTBI, YCTAHABJNBAIOMHUE TpeboBaHHsI K Perucrparopy
yekTpHuecKkuX npoueccos uudposomy «IAPMA PI14.12»

TOCT 22261-94 Cpesncrsa W3MepeHHH 3IEKTPUUCCKMX W MAarHUTHBIX BEJIUYHH. O061mue
TEXHHUYECKHE YCIIOBHUSA

FOCT P MDK 60870-5-104-2004 YerpoiictBa 1M CHCTEMBI  TCJEMEXAHHKH. Yacte 5.
[IpoTokonsl mMepefaun gaHHbIX. Pasnen 104. Tloctyn x cern mis TOCT P MDK 870-5-101 ¢
HCIIO/Ib30BAHMEM CTAH/IAPTHBIX TPAHCTIOPTHBIX MpodHIcH

[EC 61850-8-1:2011 CeTu cBS3H W CHUCTEMBI aABTOMATU3ALMK SHEPrOCHCTEM o01iero
nonbopaums. Yacte 8-1. Cxema pacrpeleneHus 0COOOH YCIyrd CBS3H (SCSM). Cxema
pactpesiesieHrs JUIs TPOM3BOJCTBCHHOH CHCTEMBI MOIy/IbHO# KoHcTpykimn MMS (ISO 9506-1 n
1SO 9506-2) u o ISO/IEC 8802-3 ‘

TY 26.51.43-030-31920409-2017 Peructparop 3JeKTPHYECKUX IPOLECCOB dposoii
«ITAPMA PI14.12». TexHuyeckue yCcIoBHA



JIuer Ne 10
Beero nucros 10

HsroroBurean

OB1iecTBO ¢ OrpaHUYEHHOM 0TBETCTBEHHOCTEIO «[TAPMAY (000 «ITAPMAY)

MHH 7812045760

Anpec: 198216, r. Canxr-ITerep6ypr, Jlenunckuit np., 140, nutep A, nomemenue 15H
Tenedon: 8 (812) 346-86-10

daxkc: 8§ (812) 376-95-03

Web-caiiT: www.parma.spb.ru

E-mail: parma@parma.spb.ru

HcenbiTarebHbIi HEHTP

OQenepanbHoe  rocyJapcTBEHHOE YHHTapHOe Ipeanpustue «Bcepoccuiickuii  HaydHO-
HCCIICIOBATEILCKHE HHCTHTYT METpoNoruueckoi cinyxonm» (OI'YII « BHUMMCy»)

Agppec: 119361, r. Mockgsa, yn. Osepnasi, 1. 46

Tenedon: 8 (495) 437-55-77

Daxkc: 8 (495) 437-56-66

E-mail: office@vniims.ru

Attectar  akkpemuranun  OIYIT «BHUMMC» 1o npoBe/eHWI0 MCIBITAHHH CPeJICTB
H3MEpeHuH B Lensx yreepokaerust Tuna Ne 30004-13 ot 29.03.2018 .

3aMecTHTEeNb

PykoBoaurens OepepansHoro
areHTCTBAa 110 TEXHUYECKOMY
PEryIMpOBaHUIO H METPOJIOTHH

M.o.
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