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Cnpaska
O COOTBETCTBUU JOKYMEHTALINU

TpeOOBAHUAM JACUCTBYIOIIMX HOPM M MPABUIT

TexHuuyeckue peuieHusi, NPUHATbIE B Pa3pabOTaHHON JAOKYMEHTAIlMH, COOTBETCTBYIOT
TpeOOBaHUSAM SKOJOTUYECKUX, CAHUTAPHO-TUTUEHUYECKUX, TPOTUBOMOXKAPHBIX U JIPYTHX HOPM,
nercTtByromux Ha tepputopun Poccuiickoit ®@enepaunu, @3 Ne384-D3, rpagocTpouTeIbHOMY
MJIaHy 3eMEJIbHOTO Yy4YacTKa, 3a/IaHUI0 Ha MPOEKTUPOBAHUE, TPATOCTPOUTEIHLHOMY PETJIAMEHTY, C
COOJIOZICHNEM TEXHHYECKUX YCIOBUH, M 00eCNedYMBArOT OE30MacHYIO IS KU3HU U 3J0POBbS

JIOJIeH SKCIUTyaTauio 00beKTa Py COOIIOCHUH MTPEAYCMOTPEHHBIX POSKTOM MEPOIPHUSITHIA.

I'maBHBIN HHXEHED MPOEKTA A. B. AnekcanapoB
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B3am. nnB. Ne

TTonm. u nara

Hus. Ne momn.

Cnucok coxkpameHui

(B TOM uHCJIe HA MPUBEICHHBIX PUCYHKAX U CXEMaX )

ANNC KYD — apromaru3upoBaHHasi HHOOPMAITMOHHO-U3MEPHUTEIIbHAS CHCTEMa KOMMEPYECKOTO yUeTa,

ABP — aBTOMaTnueckuil BBOJI pe3€pBa;

APKT — aBTOMaTHKa peryaupoBaHus KOdQPHUIHEHTa TpaHC(HOpMAIIUH;

ACY TII — aBTOMaTru3upoOBaHHAs CUCTEMA YIPABICHUS TEXHOJIOTMYECKUMU MTPOLIECCAMM;
AYVYB —aBTOMaTHKa yNpaBJIeHUs] BBIKIHOYATEIIEM;

AYP — aBTOMaTH4eCKas 4aCTOTHAs pa3rpys3Ka;

BH — BeIcuIEE HaNpsKEHUE;

BOJIC — BonokoHHO-ONTHYECKAS TUHUS CBSI3H,

I'3 T — razoBas 3amnura Tpancopmaropa;

I'3 PITH T — razoBas 3amura Tpanchopmaropa;

I'JIOHACC - rnoGanbHasi HABUTAIMOHHAS CITyTHUKOBAsI CHCTEMA;

J3J1 — nuddepeHnumanpHas 3anuTa JIMHAHY;

3T — nuddepenunansHas 3ammra Tpanchopmaropa;

N301 — quddepennnansHas 3ammra omuHOBKY lc.mr. 110 kB;

1302 — nuddepennnanpHas 3ammra omuHOBKY 2¢.11. 110 kB;

NDY — nHTennekTyalbHOE 3IEKTPOHHOE YCTPOICTBO;

3]13 — 3amuTa OT 1yroBbIX 3aMbIKaHUH;

3MH — 3amuTa MUHUMaJIBHOTO HaNPSYKEHUS;

311 BH — 3amuTa OT neperpy3ku CTOPOHBI BBICIIETO HAMPsDKEHUS TpaHC(hOpMaTopa;
311 HH — 3amuTa oT neperpy3ku CTOpOHBI HU3IIETro HampshKeHus Tpanchopmaropa;
KA — xoMMyTallMOHHBIH anmapar;

KII — koHTpOMIEp NpUCOEANHEHUS;

KC3 — KOMIUIEKT CTyIleHYaThIX 3alllUT;

JI3II — noruyeckas 3aIura II1H;

JIBC — nokanbHasi BBIYUCIUTENbHAS CETh;

MT3 — MakcuMaJIbHasI TOKOBAs 3aIlnTa;

MT3 BH/U — makcumanbHasi TOKOBas 3allUTa ¢ IyCKOM 110 HalpsbKeHUIo cTopoHsl BH;
H3T — ne3aBucumas 3ammura Tpanchopmaropa;

HH — nuswee Hanpsikenue;

033 — 3amuTa OT 0AHO(A3HBIX 3aMbIKAaHHIA;

ITAC — npeobpa3oBarenib aHaJTOTOBBIX CUTHAJIOB;

[T/1C — mpeoOpazoBarenb AUCKPETHBIX CUTHAJIOB,
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PAC — peructpaTtop aBapuiiHBIX COOBITHIA;

CKCY - cTaHIIMOHHBII KOHTPOJUIEP CBSI3U U YIIPABJICHHUS;

CI'TI — cuctema rapaHTUPOBAHHOTO TTUTAHUS;

COIIT - cucremMa onepaTUBHOIO IMTOCTOSIHHOTO TOKA;

T3 — TeXHOJIOTHYECKHE 3aIUTHI,

TH — TenensmepeHue;

TC—- tenecurnari;

TY— Teneynpasnenue;

YPOB — ycTpoiicTBO pe3epBUPOBaHUS IIPU OTKA3€ BHIKJIKOYATEIISA;

MII — MUKpPOIIPOLIECCOPHBIN;

I1C — moxacranuys;

P3A — peneiinas 3amura 1 aBTOMaTHKa;

PY — pacnipenenurenbHoe yCTPOUCTBO;

HITIC — uudposas moacraHuus;

HINIT - mkad n3MEepUTENBHBIX PeoOpazoBaTeei;

IIKIT - mxad KOHTPOJIIEPOB MPUCOCTUHCHHI;

HICO - mkad cepBepHOro 060pYyI0BaHHUS;

OTT — 3eKTPOHHBIN TpaHCPOPMATOP TOKA,

OTH —5nexTpoHHbIH TpaHCcHOpMATOP HAPSIKEHHUS;

Firewall — network firewall (mexcereBoii sxpaH);

GOOSE - Generic Object Oriented Substation Event (o01iue 00b5eKTHO-OpUEHTHPOBAHHBIE COOBITHS Ha
MOJICTAHIINU — aHTL.);

GPS - Global Positioning System (Cucrema r7100a15HOTO MTO3UITHOHUPOBAHMSI — aHTIL.);
IP - Internet Protocol (MexxceTeBoi MPOTOKOMI — aHT.);

QoS - Quality of Service (kauecTBO 00CTYKUBAHUS — aHIIL.);

SNTP - Simple Network Time Protocol (rmpocToii ceTeBoii BpeMEeHHOI TPOTOKOJI — aHTIL.);

SV - (Sampled Values — cranmapr MDBK 61869-9 no npodmmo [TAO «PCK EDC») — mportokon

g nepeayd OUU(POBAHHBIX MIHOBEHHBIX 3HAYEHHUH OT H3MEPUTENBbHBIX TpaHC(HOPMATOPOB TOKA U

z nHanpsokenus (TT u TH);

[s2)

a2l . e
MMS - (Manufacturing Message Specification — crangapr MOK 61850-8-1) — mpoTokosa nepenauu
JaHHBIX pealbHOTO BPEMEHH W KOMaH/I JAUCIETYEPCKOTO YIPABICHUS MEXKIY CETEBBIMH yCTPOHCTBAMHU

<

5 W/WIH IPOTPAMMHBIMU TPUIIOKEHUSIMU;

=

=t UTC - Coordinated Universal Time (BcemMrupHOE KOOPIUHUPOBAHHOE BPEMS — aHTIL.);

]

= VLAN - Virtual Local Area Network (Jiorudeckasi JOKaibHasi BRIYUCIUTENbHAS CETh — aHTJL. ).

=

=

]

=

2 Jluct
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B3am. nns.

TTonm. u nara

Hus. Ne momn.

1 O0uIMe moJI0KeHus

OcHOBaHMEM JUIsI TPOCKTHPOBAHUS SIBISETCS TEXHUYECKOE 3aJaHHE HA MPOCKTHPOBAHUE
00BbEKTa KAaMUTAIBHOTO CTPOUTEIBLCTBA MO TUTYNY: «PeKOHCTpyKUHMs (BHEAPEHUE TEXHOJOTHUI
nudposoit noacranmmu ) KTII-23 B kopmyce Ne2 mo nip.M. fIkosineBa, 1.5, r.HebGokcapsi».

Bri6op mpunnunoB u tumnoB yctpoiictB P3A u obGopynoBanus ACY TII ocymecTBieH B
COOTBETCTBHH C:

— CTO 5694700-29.240.10.248-2017. Hopmbl TEXHOJOTHYECKOTO  IPOCKTUPOBAHMS
MOACTAHII TIEPEMEHHOT0 TOKa ¢ BeICIIUM HarpspkeHueM 35-750 kB (HTII T1C);

— CTO 56947007-29.240.10.256-2018.  Texuuueckue TpeOOBaHMS K amNmapaTHO-
IIPOrPaMMHBIM CPEJCTBAM U JIEKTpOoTeXHHYecKkoMy obopynoBanuto LII1C;

— CTO 56947007-29.120.70.042-2010. Tpeboanus k mkadam ympasieHus u P3A c
MHUKPOMPOIIECCOPHBIMU YCTPOHCTBAMU;

— CTO 56947007-29.240.10.261-2018. Iudposas mnoacranmms. I[IpoTokonm TOYHOMH
CUHXPOHU3AIMHA BPEMEHH JIJISI H3MEPUTEIBHBIX U YIIPABJISIONINX CHCTEM.

— CTO 56947007-25.040.40.246-2017 TumoBble CXEeMbl  YyIPAaBICHUS  CHIIOBBIM
obopynoBanuem I1C cpenctBamu ACYTII,

— CTO 56947007-25.040.40.236-2016 IIpaBuna texandeckoit skcruryatanun ACY TIT T1C
EHOC. O6mue Texuuueckue TpeboBaHuMs;

— CTO 56947007-29.130.01.092-2011 BsiGop BuI0OB U 00BEMOB TeiaeHHGOPMAIIUU TIPU
MPOEKTUPOBAHUM CUCTEM cOopa U mepemaun uHbopMmanuu noiactanuuiik EHOC s ueneit

AUCTICTYEPCKOT'0 U TEXHOJIOTHYCCKOT'O YIIPABJIICHUA

23-2020-10C1.4.113
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Bsam. uns. Ne

TTonm. u nara

Hus. Ne momn.

2 KpaTkoe onucanmne 00beKkTa

O6opynoBaHye, MOHTUPYEMOE COTJIACHO TJAaHHOMY IIPOEKTY, IPpeIHA3HAYeHO JIJIsl 00ecredeHus
nutanueMm norpeourenss AO «UDA3». KTII-23 pacnonoxeno mo aapecy np. U. Skosnera, 1.5.
Montupyemoe obopymoBanue pacmonaraercss Ha otmerke 0.000 B momemenun KTII-23.
YcTaHoBKa HOBOTO 000py10BaHUS IPEIYCMOTPEHO HA MECTE IEMOHTHPYEMOTO.

PY-10 kB otcyrcrByer. Tpanchopmartopel mnoakmroyatorcs K PII-2 sueiikam Ned4, Neol7
kabemem AADB 3x120-6. PII-2 moaximouaercs k obmieropojckoi cetu uepe3 [1C 110/6 «HOxuas»
10 IByM KaOeJIbHBIM JTUHHIM K pugepam Ne312, Ne413.

3ammra 3IIeKTpOOOOpYIOBAaHUS OT KOPOTKHX 3aMBIKAHUH M HapyIIEHWH HOPMalbHBIX
pexuMoB paboTel ycTpoiictBamu P3A opranusoBeiBaercs Ha PII-2.

JIist 321U Thl OTXOASIIUX MIPUCOSAMHEHUN HCIIONB3YIOTCS: TOKOBBIE OTCEUKH M MaKCUMalbHAs
TOKOBasl 3allUTa C JACWCTBUEM Ha OTKJIIOYEHHE IMPHUCOCAUHEHMs. MeponpHusaTHs 10 CHHKEHUIO
TOKOB KOPOTKOT'O 3aMbIKaHUsI HE TpeOyeTcsl.

[IpoektoM mo TuTyny: «PekoHCTpyKuus (BHEApEHHUE TEXHOJIOTUH UU(POBON MOJCTAHIINH)
KTII-23 B kopmyce Ne2 mo np. W. SkoBneBa, aA. 5» mnpeaycMaTpuBaeTcs PEKOHCTPYKLUA
cymectByromeii cxembl nutanusa. B KTII-23 mns mogxmouenust nByx Ttpancopmaropo TJIC-
1000 6/0,4 ycraHaBiuBarOTCS JBE BBICOKOBOJIbTHBIC sueliku mpousBoacTBa AO «UDA3» KPV-
YDA3-70/10.

Y cTaHaBIMBAIOTCS:

- nBa Tpancdopmaropa TJIC-1000-10/0,4 V1, Y/YH-0;

- nBe siueiiku KPY-UDA3-70/10;

- nBa mkapa YKKPM-5-125-25 V3;

- cemb nmaneneir PYHH-0,4 xB;

- nBa mkada IOTB;

- omuH mkad ACY TIT (IIMCV-18);

— onuH mkap AUNC TYD;

- oH mKkad BUICOHAOIIOICHHUS;

— OJIVH SIIUK coOcTBeHHBIX HY)1 SCH.
MMocaenoBareabHOCTH PadoT (Tu1aH ycraHOBKU o0opynoBanus 23-2020-MOCI.1 aucr 2):
— JIEMOHTaX CyIIecTBytomiero tTpanchopmaropa T2 (TM3-1000 - 10/0,4 V1, Y/Yn-0);

- OpraHu30BaTh KaOenbHbIN MPUSMOK U HAPACTUTH y4acTok kabens 6 kB ot PII-2;
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MOHTaX HOBOU sgueiiku PY-6 kB ¢ mmuHON BecTaBkoii Ne2 KPY-UDA3-70;
MOHTaX HOBOTO Tpancdopmaropa T2 (TJIC-1000-10/0,4 Y1 Y/YH-0);
nemoHTax cymiectBytomero PYHH-0,4 kB: 5 mikadoB aBe cexiumy;

MoHTax HoBoro PYHH-0,4 xB: 7 mikadoB aBe cexuuw;

JEMOHTaX CylecTByromiero tpanchopmaropa T1 (TM3-1000 - 10/0,4 V1, Y/Yu-0);
OpraHU30BaTh KaOCIbHBINA MPUIMOK U HAPACTUTH y4acToK kabens 6 kB ot PII-2;
MOHTaX HoBoro Tpancdopmaropa T1 (TJIC-1000-10/0,4 Y1 Y/YH-0);

MOHTAaX HOBOH stueriku PY-6 kB ¢ mmunHo# Bcraskoit Nel KPY-UDA3-70;
MoHTax 1mKkapos YKKPM-5-125-25 V3;

MOHTax mikada oneparupHoro Toka [IIOTB,;

MoHTax mkahoB ACY TII, AMMC TYD u BupeoHaOIIOACHUS;

MOHTaK CHCTEMBI OCBeleHHs cornacHo yeprexy 23-2020-MOC1.1 aucr 5;

MOHTaX H IIOAKIIOYCHHC AOINOJIHHUTCIBHBIX 3JJIEMCHTOB CHUCTCMBI 3a3C€MIJICHHUA JIsA

YCTAHOBJICHHOI'O O60py,HOBaHI/I$I.

PEMOHT U BOCCTAHOBJICHUC I10JIOB.

Ilepeyenn 1eMOHTHPYEMOro 000py10BaHUSA

[Tepeuens geMOHTHpPYEMOTo 000PYAOBAaHUS MTpeIcTaBieH B Tadmmie 3.1.1.

Tabmuna 3.1.1 — [lepeuerp qeMOHTHPYEMOTO 000pYyIOBaHHUS

Ne HanmeHnoBanue Tun Koxa-Bo Ipum.
1. |PYHH-0/4 S5 maHenen. 750 kr.*
Oi 2. I'PIII 5 manernei. 200 kr.*
m
= 3. |IIBA KTII-23 400 A 1 mxad 100 kr.
g 4, |Craommsatop SDV-3-30000 I mmead 90,5 K.
HaIpsOKESHHS
5. EBA KTT1-23 1000 1 mkad 150 xr.
g 6. |LIBAZ2.1 1 mxad 50 kr.
= 7.  |YKKPMI, YKKPM-5-125-25 V3 1 mxad 75 K.
5 8. |YKKPM2 YKKPM-5-125-25 V3 1 mxad 75 Kr.
= 9 Beixirouarens Ha 1 10
A IIT. KT.
=
g
g JI
: 23-2020-MOC1.4.1T3
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B3am. nnB. Ne

ITonn. u nara

Hus. Ne momn.

10

Ne HaumeHoBaHue Tun Kou-Bo Mpum.
10. Ceraaroe 1 komrI. 200 xr.
OTpaKJCHHE
11. |TI TM3-1000-10/0,4 V1, Y/Yn-0 1 . 5320 kr
12. |T2 TM3-1000-10/0,4 V1, Y/Yn-0 1 mr. 5320 xr

* - Macca onHoro mkadga

zm.

Kon.yu

JInuct

Neok

TTonm.

Jara

23-2020-10C1.4.113
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3 ABTOMaTH3UPOBAHHASA cucrema ylpasBJieHUs TEXHOJIOTHYECKUM

npoIeccoM

3.1 Heau cozganusa ACY TII

Coznanne ACY TII KTII-23 umeeT crneayroniue 1eiu:

— IOBBINICHUEC HAACKHOCTHU CUCTEM YIIPABJICHWA U IIOBBINICHUEC Ha 9TO# OCHOBE HaaACKHOCTHU

AJIEKTPOCHAOKEHUS TOTPEOUTENCH;

— pacmmpeHue (YHKIHOHAJIBHBIX BO3MOXHOCTEH CHCTEM YIPABJICHUS MOACTAHIMAMH 32
CUET HCIIOJIb30BAHUS BO3MOYKHOCTEH COBPEMEHHBIX CPEACTB MMKPOIIPOLECCOPHOW TEXHUKU U

MH(OPMALIMOHHBIX TEXHOJIOTHUH;
— CHIDKEHHE 3aTpaT Ha TEXHHUYECKOe 00CITy)KUBaHHE MOICTAHIIUM;

— CHWOKCHUC Tpyd03aTpaT Ha M3TCOTOBJICHHC alllapaTypbl, MOHTaX M OSKCILIyaTallUOHHBIC

IMIPOBECPKU CUCTEM YIIPABJICHUA

3.2 Hazuauenune ACY TII

ACY TII KTII-23 npeanaznaueHa jyis:

— MOHHUTOPHUHIAa MW KOHTPOJA TEXHOJOTHYCCKUX IapaMETpOB C HUX BI/I3yaHI/I3aI_II/IeI71 n

CUTHAaJIN3aIluei;

— yHOpaBJICHUA TCXHOJIOTHYCCKUM O60py,I[OBaHI/IeMZ KOMMYTAllUOHHBIMU  allllapaTaMu

KTIT -23;

— HOpCACTABIICHUC ONICPATOPY IJICKTPUUCCKUX CXEM MOACTAHIIUN B TUHAMHKE UX W3MEHEHHUI

¢ 0TOOpa)keHNEM aHaJIOTOBOM M TUCKPETHON MH(POpMAIIMK (MHEMOCXEMBI);

%
g o
= — OTO6pa)KeHI/Ie U CUTHAIIM3alus U3MCHCHHUU DIICKTPUUYCCKUX CXEM, MNPOUCXOAANIUX B
2
CB IMpoHeCCe BEACHUA TCXHOJOTUUCCKOI'0 PEIKUMA,
— pCeructpanus, NpCaAyrnpeCanuTeiibHas 1 aBapHﬁHaH CUTHaJIM3alusd IIPU BBIXOAC MMapaMETPOB
2]
§ TCXHOJOI'NMYCCKHUX HpOHeCCOB 3a )IOHYCTI/IMBIQ Hpeglenm;
=
=
=
=)
=
=
=
)
=
2 JIuct
e 23-2020-10OC1.4.113
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— perucTpalyu IapamMeTpoB, HEOOXOIMMBIX JJsi aHajlu3a MW OUEHKU paboThI
TEXHOJIOTUYECKOTO0 00OpYJOBaHMS, CpPEACTB AaBTOMAaTHM3allUM U JEHCTBUN mepcoHana (B

HOpPMAaJIbHBIX U aBAPUIHBIX pPEXKUMAX);

—CHUCTEMHOI MHTEerpaluy cO CIEUUAIN3UPOBAHHBIMU IOACUCTEMAMU M CpPEACTBAMU
aBTOMaTHyeckoro KoHTpossi u ympasieHus (P3A, IIA, oxpaHHas M mnokapHas CUTHaJIM3aLus,

OXPaHHOE M TEXHOJIOTUYECKOE BHJICOHAOIIOICHHE, U JIP.);

— MOHHUTOpHHIA OKCILTYyaTalluOHHBIX napameTpoOB n JNarHoCTHUKH OCHOBHOTI'O

TEXHOJIOTHYECKOT'O O60py,Z[OBaHI/IH;

— ydeTra MmapaMeTpoOB OCHOBHOTO TEXHOJOTHYECKOTO 000pydoBaHHs (KOJIUYECTBO

MIEePEKIIOUECHUH, NTUTENIbHOCTD NEPEHANPSIKEHUH U TIp. );

— MOHUTOpHMHIa W AOWArHOCTHUKM KOMIIJICKCA IPOrpaMMHO-TCXHUYCCKUX CpPCIACTB

ACY TII;
—(hOopMUPOBAHUS U BEACHUS TEXHOJIOTHYECKON 0a3bl JaHHBIX;

— reHepaluryd OTYETOB ONEpaTUBHOM W y4yeTHOW HUHQPOpMalUu 10 OCHOBHOW U

BCIIOMOTaTEJIbHON TEXHOIOTHYECKOM I/IH(bOpMaI_[I/II/I;

VcranaBauBaeMas cuctema KTII-23 noapa3yMeBacT nepeaady aHaJlOroBbIX U NHUCKPCTHBIX

CHTHAJIOB B IU(POBOM BHJE OT CHIOBOrO obopynoBanusi k Tepmunaiam P3A u UIl, u obparno. B

kauectBe UII maHHBIM NPOEKTOM NMPEAYCMOTPEH TEXHMYECKUM y4eT M3MEpPEHUH Ui Iepefadyd Ha

BepxHuil ypoBeHb (SCADA-cucTeMmy).

JIuct

23-2020-10C1.4.113
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4 Oomme pemenusi ACY TII

4.1 3agauu ACY TII

ACY TII no3BoJigeT peliarh CICAYIOIINE 3a/1a4u:

— COop aHaJIOTOBOM M NUCKPETHOW MH(POPMAIMHM O TEKYIIUX TEXHOJOTHYECKHX pEeXHMax U
COCTOSIHMH 00OpY/IOBaHHMS IO CTaHIAPTHBIM mpoTokosiam MOK 61850-8-1.

— IlpencraBnenue Tekymed U apXuBHOW MHPOPMAIUU ONEPATUBHOMY MEPCOHATY U JPYTHM
I10JIb30BATENISIM.

— OroOpakeHHe Ha MHeMOcxemaX O0bekTa (C AMHAMHYECKUM H3MEHEHHEM COCTOSHUS)
3HAUEHUI aHaJOrOBBIX TEXHOJIOIMYECKHUX I1apaMETPOB, CYIIECTBEHHBIX AJI BEACHUS PEKUMOB U
O0TOOpaXCHHUE COCTOSHUSI 000PYIOBaHUS C HHIUKAIIMEH OTKIIOHEHUH OT HOPMBI.

— JlucranumonHoe ympamieHue obOopymoBanuem IIC, B TOM umuciie KOMMYTallMOHHOM
anmapatypoii [1C.

— KoHTponp cocTrossHUSS ¥ AMCTaHUMOHHOE  YIPABICHHE JIOKAIbHBIMU  CHUCTEMaMH
aBTOMATUYECKOTO YIIPABIICHUS.

— Perucrpamus coObITHII TOCPEACTBOM HWH(POPMALMOHHOTO OOMEHa C aBTOHOMHBIMHU
cuctemamu P3A.

— TexHonoruueckas npeaynpeAuTeNbHass W aBapuiiHas CUTHAJIM3ALUU: KOHTPOJb H
peructpanusi MpeaynpeauTeNbHbIX M aBapUilHBIX CUTHAOB, BbIBOA uX Ha APM, dunpTpanus,
obOpaboTKa.

— Cunxponnzanuto koMnoHeHToB ACY TII o curnanam cucTeMbl €IMHOTO BPEMEHHU.

— HWudopmannonnsiii oomen mexay MDY mo crangapry MOK 61850-8-1 1 MOK 61869-9 no
npoduiio [TAO «DPCK EDC».

4.2 Cocras nepenaBaemoii nngopmanuu B ACY TII

Ha KTII-23 B APMp&I BepxHEro ypoBHS IpeIycMaTpUBAETCs IMepeada CIIeIyIoIero cocTaBa

TenenHpopmanuu cM. Tabnuny 4.14.1.

JIuct
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4.3 Apxurtektypa cetu JIBC u cocta ACY TII

Cucrema aBromatm3aumuu KTII-23 peannzoBana mytéM (opMHpPOBaHHS HPOTPAMMHO-
anmnapatHoro komiuiekca (IIAK) na 6a3e uudpoBoro o6opynoBaHusI U ONTOBOJOKOHHBIX CBSI3EH,
00BbeTMHEHHBIX €IMHBIM ITPOTOKOJIOM Iepeavr TaHHbIX 1Mo cTaHaapty MOK 61850.

ACYTII KTII-23 nomxHa 00eceynTh KOMIUIEKCHYIO aBTOMATH3AIMI0 TEXHOJOTHMYECKHX
MPOIIECCOB C LENBIO MOBBIMICHUS! HAJEKHOCTH Pa0OThl 000pYNOBaHMS M YYaCTKOB MPUIIETAIOIINX
JNIEKTPUUYECKUX CeTe W, Kak CJIeICTBUE, 00ecneueHus] HaJIeKHOTO dSJICKTPOCHAOKEHUS
noTpeduTeneit 3eKTPOIHEPTUH, CBEJICHUS 1O MUHUMYMa 00CITYKHBAIOLIETO MepcoHaa.

Crpykrypa ACY TII cTpouTcs Kak TpeXypOBHEBas MepapXUUeCKasi CUCTEMA YIPaBICHUS U
BKJIIOYAET B ceO0sl:

—  TOJCTAHIIMOHHBINA U BEPXHUUN YPOBHU;

—  YpPOBEHb MPUCOCTUHECHHS,

—  TIOJIeBO YpOBEHbD.

CrpykrypHas cxema npueneHa Ha yeptexe 23-2020-MOC1.4-I'Y nucr 2.

1) Hoaesoii ypoBens:

- anexkrpoHHsle TT u TH npousBonctBa “InexTpomut”’(TpeOoBaHMUs yKa3aHbl HUXKE IO
TEKCTY, Takxke B Tome 23-2020-OC1.1);

- gatuyukd (IEpBUYHBIE MPeoOpa3oBaTeN), HE BXOIAIIME B KOMIUIEKT OCHOBHOTO
o0opynoBaHus,;

- aBTOMarHyeckue BeIKirouaren BAS50-47; BA40-06;

2) YpoBeHb NPHCOETUHEHHUS:

- UII ¢ pynxmusamu [IKD u AUUC TYD npousBoicTsa “OHeprocepBuc’”;

- WMDY, xoropsle MHGOPMALIMOHHO UHTETPUPYIOTCS, HO He BXoaaT B coctaB ACY TII
npou3BojictBa AO “UDA3”;

- Kontpomnep stueex 0,4xB.

3) IoacTaHIMOHHBINA YPOBEHbD:

o
g - CTaHIMOHHBIA KOHTpoOJUIep Ha 0a3e mpombliieHHOro kommetorepa ¢ [10 «KKBAHT-
g UDA3;
- 00opynoBaHUE CUCTEMbI OPraHU3alUU €MHOTO BPEMEHU:
5 . npuemnuku GPS/TJIOHACC;
<
= « cepBep TouHoro BpeMeHu (ocH./pe3.) DHKC-2 npousBoacTsa “OueprocepBuc’”,
g
:5 - xommyTtaTtophl, RedBox, cereBoe 060pymoBaHNEe IMHBI CTAHITNH,
- mpeoOpa3oBareau HHTEPPEHCOB U CPeIbl MepeIadu TaHHbBIX;
=
=
]
=
2 Jluct
e 23-2020-10OC1.4.113
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~  MEXCETEBOU JKpaH;
- APMs1 OII u nepenocuoit P3A/ACY;,
- KOMMYTAaTOpPbI, CETEBOE 000PYI0BaHNE ITUHBI YIIPABJICHUS;

- YCIIJ SM160-02M npousBoactBa 'K «Cuctembr u TexHOmOrHN.

4.4 IlosieBoli ypoOBeHb

s opranu3anyy CBSI3M MEKIy IOJIEBBIM YPOBHEM M YCTPOWCTBAMH YPOBHS NPUCOECIUHEHUS
OpraHu30oBaHa MyJIbTUINIMHA (IIMHA TpoIlecca W IIMHA CTaHIMH) C [OMOIIBI0 IHU(PPOBBIX
KOMMYTAaTOpOB, K KOTOPBIM MPOM3BOMUTCS TMOJKIIOYEHUE BCEX BBINICYKAa3aHHBIX YCTPOWCTB,
BXOJISIIIIME B 3T ypOBHU. [10 MyJbTHIIMHE BCe yCTPOHCTBA OOMEHHUBAIOTCS JAHHBIMH B IU(POBOM
Buje 1o nporokoxy MOK 61869-9 no npodumo [TAO «®CK EDC» u o nmpotokoxry MOK 61850-8-
1.

B kauectBe anekrponHbix TT u TH mpumeHstoTCs 3IIEKTPOHHO-IIM(POBBIE M3MEPUTEIbHBIE
KOMOMHHpOBaHHbIE TpaHCc(hopMaTopsl Toka Hanpsikenus TE-DK-6.

Oo6opynoBanne He noanepxkuparomue cranaapt MOK 61850-8-1 8 ACY TII moakirovarotcs

10 APYIrUM IMMPOMBIINIJICHHBIM IIPOTOKOJaM Mepeaadn JaHHbIX, KOTOPBIX IMOAACPKHNBACT YCTpOﬁCTBO.

4.5 YpoBeHb pHCOeINHEHUSI

VYcranapnuBaemble Ha KTII-23 MII ycrpoiictBa P3A umeroT [BOWHOE Ha3HAYEHHE: Kak
COOCTBEHHO YCTpOMCTBa aBTOHOMHOM cucTteMbl P3A, Tak U KOMIIOHEHTHI YPOBHS MPHUCOEAMHEHUS
[ITK, KoTOpble HCIONB3YIOTCA B Kauye€CTBE HCTOYHUKOB 3HAYUTEIBHOTO oO0beMa LHUPPOBOI
uHbOpMaLUY 7Sl pellieHHs] Pa3JInYHbIX 33/1a4 KOHTPOJISA M yIpaBlieHUs] 0ObEKTOM B HOPMAJIbHBIX U
aBapUMHBIX PEKUMAX.

O6opynoBanue P3A nomxHbl noaaepxuBaTh nporokosnsl MOK 61869-9 nmo mpodunio ITAO

«®CK EDC» m MDK 61850-8-1 nnmsi oOMeHa NaHHBIMH MEXAY YCTPOWCTBAMH BCEX YpPOBHEH

g MEPAPXUUECKON CHCTEMBI.
=
= Kontpomeps! siueek obopynoBanus 0,4xB nomknel moanepxkusarh cranaapt MOK 61850-8-1
[s2)
m
MMS st TUCTaHITMOHHOTO YIIpaBiIeHHs U HAOIrOIeHUS 32 BBIKITIOUaTessiMu BA40.

O6opynoBanue UII momkHbl moanepxkuBaTh MpoTokoidsl MOK 61869-9 mo mpodumao [TAO
<
=
g «DCK EDC» m MDOK 61850-8-1 ans oOMeHa NDaHHBIMH MEXIY YCTPOWCTBAMHU TOJEBOTO U
=
% MIOJICTAHIIMOHHOTO YPOBHEW HEPAPXUUECKON CUCTEMBI.
=
=
=
]
=
2 Jluct
e 23-2020-110C1.4.113
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Oo6opynoBanne He noanepxkuBaromue cranaapt MOK 61850-8-1 8 ACY TII noakmrodaroTcs

IO APYIrUM MPOMBIINIJICHHBIM IIPOTOKOJIAM MEpCaavun JaHHbIX, KOTOPBIX NOAACPKHUBACT YCTpOﬁCTBO.

4.6 IloacTaAaHIHOHHBIA U BePXHHE YPOBHHU

B cocraB mMmoOACTAaHIIMOHHOTO YPOBHSA BXOIAT cepBepHoe obOopymoBanue ACY TII,
kommyTtaTopel, RedBox ,APM OIl, mexcereBod 3KpaH, 00OPYIOBaHUE CHCTEMbI OpPraHHU3aLUH
ennHOro BpeMeHH. CTaHIMOHHBIM KOHTpoJUiep (OCH./pe3.) MOJydaeT daHHBIC, OTHOCSIIHUECS K
TEXHOJIOTUYECKOMY IpoIeccy, M IMOMenlaeT Mx B 0a3y JaHHBIX mpouecca. Jlamee mosyueHHas
uHpopManusg UCHONb3yeTcs Uid BuU3yanu3aluu Ha auciiesx APM, coxpaHeHuss B apXuBax,
pacueToB, BbIBOJIA HA II€YATh.

B cocras I10 ITAK KTII-23 Bxoaur:

« SCADA cucrema KBAHT-UDA3;

o 11O nuarnoctuku o6opynoBanus [TAK KTII-23 no nporokory SNMP;

o 11O nmns nuarHocTuku Tpaduka ceTy MIMHBI MPOoIlecca U CTaHIIUN;

« Konguryparop MIK 61850;

. BempExplorer;

o [IIO «IIupamuna 2.0 ITpom Cepsep»;

« TIO ams pe3epBHOrO KOMMPOBAHKSI M BOCCTAHOBJICHUS JaHHBIX ACronis Backup;

- Anruupyc Kaspersky Endpoint Security for Node.

4.6.1 lloacucremMa eTMHOTO BpeMEHHU

[Toncucrema eIUHOTO BPEMEHM NPUHUMAET CHUTHAJIBI TOYHOTO BPEMEHHU OT CIYTHHKOB
GPS/TJIOHACC u ocymiecTBIsieT CHHXPOHH3ALMI0 BPEMEHH BO BCEX YCTPOMCTBAX, BXOMISAIINX B
coctaB ACY TII. [lng opranu3anuu MoACUCTEMbI €TUHOTO BPEMEHH IIPETyCMAaTPUBAETCS] YCTAHOBKA

cepBepa BpeMeHH (OCHOBHOM U pe3epBHBIN). B paMkax mpoekrta mpeaycMaTpuBaeTcs JiBa HCTOYHHUKA

& toyHoro Bpemenn DHKC-2.

=

§ Cunxponuszanusi tuPpoBbIX TpaHCHOPMATOPOB TOKA U HAMPsDKEHHS ocyiiecTBisiercs mo JIBC
MYJIBTHIIUHBI B TIpoTokosne PTPV2 ¢ Toynocthio He MeHee 1Mmkc. OcrambHble ycTpoiictBa DY,

. 000py/JI0BaHUE TOACTAHIIMOHHOTO YPOBHS, KOHTPOJUIEPHI HE TPeOylOT TOYHOW CHUHXPOHHU3AIMU

=

<

= BpPEMEHH B 1MKC, MO3TOMYy CHHXpOHH3auus ocymiectisieTcs mo nporokory S(NTP) uepes JIBC ¢

=

E TOYHOCTBIO 10 1Mc.

]

=

=

=

]

=

2 Jluct
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4.6.2 TpeGoBanus k ycrpoiictBaM moacTaHuuoHHoro ypoBusi KTII-23. TpeboBanus k

CTAHIIMOHHBIM KOHTpOJLJIepamM

CTaHUMOHHBINA KOHTPOJUIEP BHIMONHSET (YHKIMU cOopa MHPOpPMAIMKU C YCTPOHCTB YPOBHS
npucoeaunenuss KTII-23 mepenaun omnepaTHBHO-IUCIETYEPCKON HMH(OpPMALMM Ha BBIIIECTOSIINE
YPOBHH.

CTaHIMOHHBI KOHTPOJUIEP JOJDKEH YIOBIETBOPATH TpeOoBaHusaM, mpuBeneHHbiM B CTO
56947007-29.240.10.256-2018.

CTaHUMOHHBIE KOHTPOJUIEPHl 00S3aTENBHO JOJKHBI IMOJAECPKUBATh CEPBUC KaJleHAAPHOM
cuHXpoHu3anuu no nporokoiay SNTP B coorBercTBuu ¢ TpeOboBaHusiMu ctanaapta MOK 61850 (m.
9.2). KOMMyHMKaIIMOHHbIE KOHTPOJUIEPHI JOJKHBI OBITH paccuuTaHbl Ha padOTy C HE MEHEE YeM
JBYMsI CEpBEpPaMU KaJleHAApPHON CUHXPOHU3aluU (OCHOBHBIM U PE3E€PBHBIM).

CTaHUMOHHBI  KOHTPOJJIEp JOJDKEH B3aUMOJICHCTBOBaTH C  YCTPOMCTBAMH  YPOBHSA
npucoeauHenuss KTII-23 mo cTaHIIMOHHOI IIMHE UCTIONb3Ys CEPBUCHI KIMEHT-CEPBEPHOTO OOMEHA B
coorBercTBrH ¢ MOK 61850-8-1.

CTaHUMOHHBIN KOHTPOJUIEpP JOJDKEH NMPUHUMATh JaHHble OT MDY ypoBHS mpucoeIuHEHUs C
HCIIOIb30BaHUEM cepBucoB oT4eToB (Report), mepenaun aitnos (File transfer) B cooTBercTBHM C

MDO3K 61850-7-2.

4.7 Ilepeyens u coctas mkagos ACY TII

B pamkax paznena ACY TII yctaHaBIMBarOTCs CEAYIOMINUE MTKA(BI:
— IlIxad cucremsl MoHuTOpUHTa U ynpasieaus LIMCY-18;

— IlIxap AUUC TYD.

Tabnuna 4.7.1 — Ilepeuens u coctas mkadgo ACY TII

o

s HasBanmue mkadga HanmenoBanue Koxa-Bo DOyHKuUH
m
et
=
= CraHIMOHHBIH KOHTpOLIEp (OCH./pe3.) ) Mkadp IMCVY-18
i DA-720-C5-DPP YCTaHABIMBACTCS JIsL
KVM Ilepexmrouarens CS72D 1 pa3MeIIeHNs] OCHOBHOTO U
o MIxa¢d IMCY-18
S KoMMyTaTOpBI MIMHBI yIIpaB- 9 pe3epBHOTO
= nenus EDS-518E
g o0opynoBaHuUs
] -
= Ié(;l;[g/ISyTaTopH MYyJIbTHIIUHBL PT 2 OICTAHIHOHHOTO
=
g
2 b}
: 23-2020-MOC1.4.113
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MonuTop npomsinuieHHbIH 21.5" DM- ypoBHs ACY TII, nns

F22A/PC OpTaHHU3AI1H IIUHBI

CepBep TOUHOTO BpEMEHHU
(PTP, NTP) DHKC-2-2.1.1

CTaHIIMH U ITpoHeCCa CCTU

A, B

Ceprudunuponannsiii y PCTIK
MexcereBoit skpan FORTIGATE 1
60E-LENC-CERT

Cepsep nociie1oBaTeIbHBIX TOPTOB

1
NPORT 6450
Redbox (Redundancy Box) Ruby3A- .
3G-L2-L2
YCITJ] SM160-02M 1
Opranu3zanuu coopa
MHoro(hyHKIIHOHAIEHOE
Mxadp AUUC TYD 2 JTaHHBIX ¢ TPUOOPOB
u3MepuTenbHoe ycTpoiictBo ESM-SV
ydeTa AIEeKTPOIHEPTUU
Monyine naaukainuu SHMU-5-24-2 2

o

4.8 Opranuzauus u pynkuun APM onepaTuBHOIo nepcoHasna

APM OII peanuzoBan Ha 0a3ze mnepcoHanbHOro kommbioTepa. Ha APM OIl ACY TII

peasim3oBaHa cuctema ympasieHus u nucneraepusanuu KTII-23, kotopast obecrieunBacr:

—  MOHMTOpHHT Tekymiero pexuma KTII-23;

—  BU3YyaJIH3AlHIO U3MEPEHHBIX BEJIMUYUH (B BUAE CXeM, TpaduKoB, TaOIUII U T.11.);

— (Qukcanuioo OTKJIOHEHUH OT 3a/JlaHHBIX TMpelaBapUHBIX M aBapUUHBIX YCTaBOK
KOHTPOJIUPYEMBIX PEKUMHBIX TAPAMETPOB;

— ¢opMupoBaHHE COOTBETCTBYIOIIEH MPeyNPEAUTEIHHON U aBAPUITHON CUTHAIU3AIINH;

— (QopMupoBaHUE CHHCKOB COOBITHI M TPEBOT, Mepeaavy ITUX CIUCKOB Ha CTAHIIMOHHBIN

koHTposuiep ACY TII myig 1oaroBpeMEHHOIO XpaHEHUs;

g
£ — aBTOMATU3MPOBAHHOE YIPABICHUE KOMMYTALMOHHBIMU allllapaTaMy IPUCOCIUHEHUN
Z
R (BBIKJTFOUATEIISIMH, pa3beIMHUTEIIMH, 3a3eMIIsIoIUMH Hoxkamu, PITH);
—  KOHTPOJIb BBIITOJIHCHUS KOMaH[I;
s —  MOHHUTOPUHT pabOThl TEXHOJIOTMYECKOT0 000pyn0BaHus U cMexHbIX noacuctem KTII-
g
= 23:;
=
S —  0TOOpakeHHe apXHWBHOW MH(POPMALIKH 110 3aIPOCy ONEPATUBHOTO IIEPCOHAIA;
=
=
o
=
2 Jluct
e 23-2020-10C1.4.113
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— pyunoi BBoA ¢ APM OII auckpeTHbIX cUrHaioB nosiokeHui KA, ¢ aBToMarndyeckum

MIPUCBOCHMEM TpU3HAKA PYYHOTO BBOJA U Nepenavyell BBEAEHHBIX 3HAUCHUN (C MPU3HAKOM PYyYHOTO

BBOJIa U METKOM BPEMEHHU) B AUCIIETYEPCKHUE LIEHTPHI, HAa BBICILINE YPOBHU UEPAPXUH YIIPABICHUS.

B pamkax manHoro mpoekra penusyiorcs 1XAPM rmaBHoro sHepreruka, 2XAPM 3am.

IJIaBHOTO 3HepreTuka, 1IXAPM nexypHoro snektpuka (kopmyc 15) u 2XAPM unxenepa AUUC TYD

B TIOMEIICHUH CIYyXObl TmaBHoro nsHepretuka AO «UDA3» (kopnyc 4, 3 »atax). BHOBb

ycraHaBiuBaemble APM: APM rnaBHOrO SHEpreTvka, pealu30BaHHbBIM Ha 0a3e MepCOHAIBHOTO

KoMmIibloTepa ¢ kujakokpuctammueckuM (JKK) monuTopoM ¢ amaroHanbio skxpana 49” (MOHUTOP

HaBECHOI'O I/ICHOHHCHI/IH),

IXAPM nexypHoro snektpuka. 2XAPM 3aMm. rimaBHOTO 3HEpreTuka u

2XAPM umxenepa AUMC TYD peanusyrorcs Ha 6asze CyIIECTBYIOIIETO 000py/10BaHHMS.

4.9 Opranusauus u pyHkuuu nepeHocioro APM umn:kenepa P3A/ACY

Ilepenocnoit APM umxenepa P3A/ACY peanusoBad Ha 0a3e NEPEHOCHBIX KOMITBKOTEPOB.

[Tepenocuoit APM umkenepa P3A/ACY BbINOIHSET CIAYIOIINE 3a1a4H:

3amaua mpocMoTpa

H aHajJx3a OCHUJIJIOrpaMM aBapHﬁHBIX mpouccCcoB  JJid

HCOIICPATUBHOI'O IIEPCOHAJIA - 3aaa4a «OcuI/mnorpa(b»;

[IporpamMma mpocMoTpa, aHanu3a U U3MEHEHUs (OMIIMOHaNbHO) ycTaBoK MIIP3A;

Otuer «Ctaructuka padotst MITP3Ay;

Oruet «YcraBku MITP3A»;

Otuet «PaboTocmnocobHoCTh ycTporictB MITP3Ay;

Otuet «CBenenust 00 OMIDy.

38.I[3LII/I AUArHOCTUKHU BTOPHUYHBIX IMOJACUCTEM ITOACTAHIINH,

Otuer «Pabotocnioco6HOCTh ycTpoiicTB MITP3Ax;

Otuer «Paborocnioco6HoCcTh yeTpoiicTB ACY TII».

4.10 Oaucanue SCADA cucremsl

OcHOBHBIMU cpenicTBamMu TipezcTaBienns nHpopmarun seisitorcs APM KTII-23 u cepBepHOe

obopynosanue. B kauectse 10 ucnonszyercs SCADA cucrema KBAHT-UDA3 npoussojcta AO
«UDA3».

[Tporpammuslii kommiekc SCADA npennaszHaueH Juist cOopa MHGOpPMAalMU, MOHUTOPUHTA U

ynpasieHusi obopymoBaHueM mnojactaHiuu. Kommonentsl I[IK paGoTaroT B JOKaIBHOM WM
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rnobanbHoit cetn Ethernet. PacnpenenéHnas CTpyKTypa MO3BOJISICT OPraHM30BBIBAThH OTIIEIBHO
cepBep cOopa TaHHBIX, aBTOMAaTU3UPOBAaHHBIE paboune MecTa peJeHInKa, ASKYypHOro omepaTopa,
JUcreTyepa.

Hns noctyna k SCADA kaxaoMy TOJB30BATEII0 MOXET BBIIABATHhCS CBOS POJb, MpaBa U
apoJb.

OcHoBHBIE (PYHKIINU:

- [Ipocroii, mousTHEINA UHTEpdeEiic noas3oBarens npu padore ¢ [1K;

- MOHUTOPHHT MTapaMeTPOB CETH, MOACTAHIIMOHHOTO 000PYyI0BaHUsI, YCTPOUCTB P3A;

- KonTposs u onepatuBHOe yrpaBiieHuE 000pyI0BaHUEM MOACTAHIINUN;

- Pabora ¢ napameTpamMu 1 ycTaBKaMu MOJICTAHIIMIOHHOT'O 000PY/10BaHMUS;

- [Tonydenue xypHajloB COOBITUI, TAPaMETPOB

Y OCIIMJLIOTPaMM aBapUUHBIX MPOIECCOB yCTPOorCcTB P3A, ux apxuBHOE XpaHeHue, paboTa ¢
apXUBOM.

CoOpanHble TaHHBIE COXpaHAIOTCS B 0aze naHHbIX. [lomyuenme otuétoB ¢ CepBepa 0a3bl
JTAHHBIX BO3MOXKHO 4Yepe3 oObIuHbIN Opaysep. s ckaunBaHus (ailyioB TaHHBIX JTOCTYITHBI ()OPMATHI
"htm, ".pdf, "xls. CepBep opranuzyer cOOp KOHTPOJIUPYEMOW M TMepenady YIpaBsiOIen
uHpopmanuy 000pyI0BaHUIO MO MIUPOKO HUCIOIB3YEMbIM MPOTOKOJIAM:

- Modbus ASCII//RTU/TCP/UDP;

- MDK 60870-5-101/103/104;

- MDK 61850-8-1 (GOOSE, MMS);

-OPC DA (151 paGoThbI 110 HECTAaHAAPTHBIM ITPOTOKOJIAM);

- SMS;

- SNMP;

- E-mail.

Cucrema aBTOMaTH3allMd MUMEET BO3MOKHOCTh AMArHOCTUKHM BCEX HCIOJIb3YEMBIX CHUTHAJOB,
CPeICTB  CBs3WM,  mojjepxuBarommx  nporokon  SNMP,  nuarHocTupoBanuss — OmmMOOK
(caMOnpOM3BOJIBLHOE  OTKPBITUE/3aKPHITUE  WCHOJHUTENIBHBIX  MEXAaHHU3MOB, JOCTOBEPHOCTb
aHAJIOTOBBIX CHUTHAJIOB, MPEBBIIICHHE BPEMEHH OTPAaOOTKH WCIOJIHUTENBHBIX MEXaHHU3MOB, U T.IL).
AxTtuBanys GyHKIUN GIIOKHMPOBOK/1EOJIOKMPOBOK 000pYIOBaHUS, O] IIPaBaMu JOCTYIa HHXKEHEpa
P3A. B [IO mpenycmorpeHa ¢yHKIUS HacTpauBaeMoOWl (UIbTpAalMM CHUTHAJIOB [0 IpyMmnam
CUTHAJIOB.

[1K oGecnieunBaeT BO3MOXKHOCTh OpraHU3alMy yJaJIEHHOTO BUACOHAOIIONEHUS 32 00bEKTaMU

ITAK KTII-23.
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[IpuMeHeHHEe  COBPEMEHHBIX  CpPEACTB  HpEACTaBICHHS UHPoOpManmuu  OOECIeyrBaeT

apdexTuBHOE (BH3yalbHOE, TEXHOJIIOTHYECKOE, SPrOHOMUYECKOE) OTOOpakeHHEe HH(POPMAITUH.

4.11 Tomoaorus JIBC KTII-23

Tomonorust opraHu3anuy MKWHBI IPOLECcca — CMEIIaHHas, COCTOSIIEH U3 TOMOJIOTUU KOJBIIO C
nporokosiom pesepupoBanusi RSTP (JIBC) onucanubim B ctanmaptre MOK 62439-1 u tononoruu
nyOnupoBaHHAsI 3BE3/1a ¢ MPOTOKOJIOM pe3epBupoBanusi PRP, omucannbim B ctanmapre MOK 62439-
3. Tononorust MOCTpOEHHs IIMHBI CTAHIIMA — CMEIIAHHAs, COCTOALICH W3 TOIOJIOTUH KOJBIO C
npotokojiom pesepBupoBanus RSTP (JIBC) u Tomosoruu ayOnMpoBaHHAsl 3BE3/la C MPOTOKOJIOM
pesepBupoBanuss PRP. Tomonorust aybomupoBaHHas 3Be3lla MOAPa3yMeBAaeT MOJKIIOYEHHE BCEX
YCTPOMCTB, KaK K IIEPBOM 3BE37€, TAK U KO BTOPOW, B CBSI3M C YEM YBEIMYMUBACTCS BEPOSITHOCTH
BO3HUKHOBEHHS OTKa30B B cucteme cM. Pucynok 4.12-1.

B ocHoBe yHkironupoBanus npotokona PRP 3anoxeHno monoxeHne o TOM, 4TO KaXAbIH U3

HMCTOYHUKOB CUTHAJIOB ME€pe/laeT UX CUHXPOHHO B ceTb A u B cm. Pucynok 4.11-1.

VeTpoleTEO-
I'ID)'IY\-IBTEJ'II:

MaxeTs GaHHbIX ©
cyibdmrcom PRP
Ana cetn b

flokansHanA ceTb A \

MAKETE AHHLI r_\

cyidrikcom PRP
ANA CETH A

MakeTkl J3HHLIX €
cyihdmrcom PRP
ana cetn B

A\

/ JlokansHas ceTs B
] B

anA ceTH B

YerpoicTea-
OTApaBMTEnH

Pucynok 4.11-1 — Tononorus JIBC npotokona pezepBuposanus PRP.

Kaxxpiii mpreMHHK moTy4aeT ux u3 cetd A u B. OgHako npueMHUK 00padaThIBaeT JIUIIE OJTHO
U3 JIBYX OJHOTHUITHBIX COOOIIEHUH, KOTOpOE MPUIILIO MEPBBIM K MPUEMHHUKY, OTOpachiBas BTOPOE.
[Ipu3HaKoM OMHOTHUITHOCTH SIBIIsieTCA Tak HasbiBaembld PRP Tpeiinep — wacts mH(bOpMaAImoHHOTO

KoJa, npukpersieMoro k Ethernet kanpy Ha ypoBHe ceTeBOI KapThl HCTOYHHKA.
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YKa3aHHBIN aJTOPUTM TaKXKE MO3BOJISIET JUArHOCTUPOBATh OOPHIB CBSI3M IO KaHaity A wiu B.
Kpowme Toro, yka3aHHbIN CTaHIApT MOAXOIUT AJs ceTell A 1 B ¢ mpou3BosIbHON TONOJIOTHEN.

Bricokuii ypoBeHb pe3epBUPOBAHUS JOCTUTAETCA B MPEANOJIOKEHHH O TOM, YTO 00e ceTu
OJIHOBPEMEHHO OTKa3aTh HE MOT'YT U BEPOSITHOCTh OYEHb BBICOKA.

[Ipoune ycTpoiCTBa, HE MOAJEPKMBAIOIINE YKAa3aHHBIA CTAaHIAPT PE3CPBUPOBAHUS, TAKKE
MOTYT OBITh HHTETPUPOBAHBI B PUHSATYIO CTPYKTYPY.

VKka3zaHHBIM ~ CTaHAApPT  PE3EPBUPOBAHUS  HE  MPEIBSABIAET  OCOOBIX  TpeOOBaHMM

KOMMYTallUOHHOMY 000pY10BaHUIO.

4.12 lyoaumpoBaHHasi 3Be3/1a ¢ mpoTokogomMm PRP

s ompeneneHns HaJEKHOCTH CETH C HCIOJIb30BaHUEM IIPOTOKojda pe3epBupoBaHusi PRP
HCCIlelyeM BO3MOXKHBIE OTKa3bl B CETH C AyOnupoBaHHOM 3Be3moil. Ha pucynke 4.12-1
IIPEJCTAaBICHbl BO3MOXKHbIE KOMOMHAIIMM OTKa30B B CHUCTEME, II0Ka3aHO BIMSIHHUE YKa3aHHBIX
cUTyaluid Ha paboTOCHOCOOHOCTh CHUCTEMBI IEpeJauyd MJAaHHBIX B IEJIOM M Ha KaXAbIM U3

paccMaTpuBaeMbIX y3JI0B OTJIEIbHOCTH.
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1 2 3
A B A B A ﬁ
V3enl V3en2 V3en3 Vsend V3enl V3en2 V3en3 V3end Vzenl V3en2 V3en3 V3end
4 5 6
A B A B A B
Vsenl V3en2 V3end V3end V3enl V3en2 V3end V3end V3end
8 9
A B §7L B
V3end Vzenl V3en2 V3zen3 V3end V3enl V3zen2 V3en3 V3end

Vi3end

- KOMMYHHUKalLUU ¢ APYTUMHU y3J1aMU
HapyIIEHBI

13
P B
V3en2 V3en3 V3end
y3en |- ysen 0OMEHMBAETCS BCEMH JJaHHLIMH y3en

12

PN B

Vzenl V3en2 V3en3

- cucTeMa B paboTOCIOCOOHOM
COCTOSITHHUH

- pabOTOCTIOCOOHOCTD CHCTEMBI
orpaHuyeHa

- - TIOJTHBIA OTKa3 CUCTEMBbI

- nepeaava JaHHBbIX MEXAY y3JI0M U
APYTUMU y3JlaMU OTpaHuYC€HA

Pucynok 4.12-1 - KomOuHaIust 0TKa30B B TOMOJIOTHHU AyOIUPOBAaHHAsS 3BE3/a.
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4.13 CtpykrypHas cxema ACY TII KTII-23

B rpaduueckoit wactu 23-2020-MOC1.4-TH mucr 2 mpuBenena cxema crpykrypaas ACY

KTTI-23 ¢ ykazaHueM OCHOBHOTO 000PYI0BaHHUS.

4.14 Tabauua 00 beMOB ONEePATHBHO-TEXHOJIOTHYecKOH TejienH(oOpMaIluT

[Tepeuenr MMS coobmenunii B cuctemy ACY TII ot obopynoanus KTII-23 npusenen B
tabmune 4.14.1. Jlna nyonmukammun MMS  co 3HaYeHHWSIMH — TENEH3MEPEHUN  UCIOIB3YIOTCS
HeOy(depu3upyeMbie OTUETHI, a JIUISl OCTAIBHBIX CUTHANIOB — Oydepusupyembie. OCTalbHbIC CUTHAIBI,
nepeaaBaeMble OT YCTPOMCTB, He MmojyiepkuBaromux crangapt MOK 61850-8-1, ormpasistores 1o
JPYTUM MIPOMBIIIJICHHBIM IPOTOKOJIAM MepeAayuu JaHHbIX OMHCAaHHbIX B JokyMeHTe 23-2020-1OC1 .4.

Tabmuna 4.14.1 — [lepeuens curnanos i nepeaadn B ACY TII

Ne \HanmenoBanme curnana Tun/rpynna curajia I[pumeuanue
Slueiiku BBOna PY 6KkB
Cueryuku/usmepuresu ESM-SV

1 |Tox la T MMXUL.A.phsA

2 |Tox Ib T MMXU1.A.phsB

3 |(Tox Ic T MMXU1.A.phsC

4 |Hanpsoxenue Uab TH MMXU1.PPV.phsAB

5 |Hampspxenue Ubc ™ MMXU1.PPV.phsBC

6 |Hanpsoxenne Uca TH MMXUL.PPV.phsCA

7 |Yacrora f ™ MMXU1.Hz
: 8 |AKTHBHAs MOIIHOCTH P ™ MMXU1.TotW
2 9 |PeaxtuBHas MomHOCTH Q ™ MMXU1.TotVAr
i 10 |Heucnpasuocts MDY (cocrosinue Live) I1C1 LPHD1.PhyHealth.stVal
g 3ammra BB/BOMII PY-02
é 1 |CpabatsiBanue MT3-1 cr. AC PTOC1.Op.general
X 2 |CpabatsiBanue MT3-2 cr. AC PTOC2.0p.general
; 23-2020-MOC1 4.113 -
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Ne|HanmenoBanue curnana Tun/rpynna curaana IIpumeyanue
3 |CpabarsiBanue MT3-3 cr. AC PTOC3.0p.general
4 |CpabateiBanue 3/13 Ha muHe AC
5 |CpabateiBanue 3/13 B suciike AC
6 |Orka3 Beikmouarens YPOB AC RBRF1.0pEx.general
7 |CpabatsiBanue AIIB AC RREC.OpCls.general
8 |Pexxum AIIB oC
9 |CpabateiBanue 30D AC
10 |ABapwuiiHasi CHTHATH3AIUSL AC CALH1.GrAIm.stVal
11 |Bentunsiius Tp-pa BKIIOYEHA I1Cl1 GGIO
12 |Heperpes T1(T2) AC GGIO
13 [IpenynpenurensHas CUTHATH3AIUS O mci GGIO
Harpese T1(T2)
14 |Otka3 TemnepatypHoro peine Ha T1(T2) I1C1 GGIO
15 |ITonoxeHue BBHIKIIOYATENS OoC XCBRL1.Pos.stVal
16 |/[lucTraHMOHHOE YIpaBJICHUE BHIKIIOYATEIEM TY
17 |ITonoxenune 3H oC
18 |Aucranumnonnoe ymnpasnenue 3H TY
19 |TTonoxenue BD oC
20 |ducrannmonHoe ynpasienue BO TY
21 |IIpuBox BBIKIIOUYATENS HE TOTOB IIC1
22 |HeucnpaBHOCTH LeTIeH yIpaBiIeHUs [1C1
23 |PexxuM ympaBJieHHs] MECTHOE/ IUCTAaHIIMOHHOE OoC XCBR1.Loc.stVal
24 |HeucnpaBHocTh nutanus MDY [1C1
o5 CocTostHue CHHXpPOHU3AIUU ci
BpEMEHU
26 CBsI3b C IIMHOM CTAHITUHU 10 OCHOBHOMY Ici
KaHamy
97 CBsI3b C IIWHOM CTAHITUH TI0 c1
pE3epPBHOMY KaHATY
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Ne|HanmenoBanue curnana Tun/rpynna curaana IIpumeyanue
28 CBsi3b C MKHOM Mpoiiecca o OCHOBHOMY c1
KaHaITy
29 CBsI3b ¢ MIMHOM TIpoIiecca 1o IC1
pe3epBHOMY KaHAIy
30 |HeuncmnpaBHOCTH IcC1 CALH1.GrWrn.stVal
31 |Heucnpasuocts DY (cocrostaue Live) I1C1 CALH1.GrWrn.stVal
32 |COpoc curHanu3anuy TMCTAaHIIHOHHO TY LPHD1.PhyHealth.stVal
PY 0,4xB
Cuyerynku/usmepureau ESM-HV400
1 |Toxk la ™™ MMXU1L.A.phsA
2 |Tok Ib ™ MMXU1.A.phsB
3 |Tox Ic ™ MMXU1.A.phsC
4 |Hanpsoxenue Uab TH MMXUL1.PPV.phsAB
5 |Hanpsokenune Ubc TH MMXUL1.PPV.phsBC
6 |Hanpsoxenne Uca TH MMXUL1.PPV.phsCA
7 |Yacrora f ™ MMXU1.Hz
8 |AxTuBHas MOIIHOCTH P T MMXU1.TotW
9 |PeaxtuBHas MomIHOCTHL Q ™ MMXU1.TotVAr
10 |Heucnpasuocts UDY (cocrosiaue Live) Ici LPHD1.PhyHealth.stVal
ABP-0,4 xB/BOMII PY-04
1 |ITonoxxenue aBromara BBoga 12 0,4xB OC
% 2 [|ITomoxenue aBTomara Beoga T1 0,4xB OC
m
et
g 3 |IlonokeHHe CEKITMOHHOTO aBTOMATa oC
M
4 |CpabarsiBanne ABP AC
= 5 |HeucnpaBuoctb nutanus MOV [ICI
<
=
:' 6 CocrosiHue CHHXPOHU3ALNT c1
5 BpEMEHU
S =
7 CBsI3b C IIWHOM CTAHITUHU 10 OCHOBHOMY c1
KaHaTy
=
=
2 b}
: 23-2020-M0OC1.4.113
~ W3m. |Kon.yu] JTuct [Nepok| Tloam. | data 23

®opmar A4




Bsam. uns. Ne

ITonn. u nara

Hus. Ne momn.

27

Ne|HanmenoBanue curnana Tun/rpynna curaana IIpumeyanue

8 CBS3b ¢ IIMHOU CTAHIIUU 10 ci1
pE3epPBHOMY KaHATY

9 |HewucnpaBHOCTH IcC1 CALH1.GrWrn.stVal

10 |Heucmpasuocts MDY (cocrosaue Live) I1C1 CALH1.GrWrn.stVal

11 |Vnpasnenue aBTomaroM BBoja T2 0,4xB TY

12 |Vnpasnenne apTomaroM Broja T1 0,4xB TV

13 |Ymupasnenue cekunoHHbIM aBToMaToM 0,4kB TY

14 |COpoc curHanu3anuu JUCTAaHITMOHHO TV

YnpasJienue aBTomaTndeckuMu Boikiaw4areaavu (BA40) 0,4 kB/BIMII PY-YCO4

Ilonoxenue aBToMara

1 |manens BBoga Ne2 jquHus 2 oC XSWI1.Pos.stVal
«IIIP-23 yu. na3epHoOll pe3Ku»
ITonoxxenue aBToMaTa

2 |manens BBoga Ne2 nuHus 3 OoC XSWI2.Pos.stVal
«PezepB»
Ilonoxenue aBToMara

3 |nuueitnas naHenb Ne2 nunus 3 oC XSWI3.Pos.stVal
«Ixad PIT ygactka Finn Powery
ITonoxxenue aBToMaTa

4  |nuneitnas nanens Ne3 nuHus 1 oC XSWI4.Pos.stVal
«YKKPM-1»
Ilonoxenue aBToMara

5 |nuHeiinas naHenasp Ne3 munus 2 oC XSWI5.Pos.stVal
«IIIP yygacTka J1a3epHON PE3KU»
[TonoxxeHnue aBTomara

6 |muHeitHas maHenb Ne3 muHUS 3 oC XSWI6.Pos.stVal
«Yuacrok pesunozanusHou ITITY COL»
Ilonoxenue aBToMarTa

7 |nuneiinas nanens Ne3 nunus 4 oC XSWI7.Pos.stVal
«IIOTB (pabouwnii BBog No2)y
[TonoxxeHnue aBTomara

8 |muHeitHas maHenb Ne3 muHUS 5 oC XSWI8.Pos.stVal
«PeszepB»
[TonoxxeHnue aBTomara

9 |nuHeliHas na”ens Ne3 nuHus 6 OoC XSWI9.Pos.stVal
«PesepB»
ITonoxenue aBToMara

10 |nuHeitHas manenb NeS muHus 1 oC XSWI10.Pos.stVal
«YKKPM-2»
[Tonoxxkenue aBTomara

11 |nuHeliHas na"ens NoS quHUS 2 OoC XSWI11.Pos.stVal
«Yuactok Finn Power (nepekuiHom )»

W3m. |Kon.yu] JTuct [Nepok| Tloam. | data
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Z

HaunmeHnoBanue curaaJja

Tun/rpynna curaana

IIpumeyanue

TlomoxeHne aBTomara

XSWI112.Pos.stVal

«PeszepB»

12 |nuneiinasg na”enb NeS auaus 3 OoC
«KorenpHasy
Ilonoxxenue aBTromara
13 |muneitHas mane s NoS nmuHus 4 oC XSWI13.Pos.stVal
«Yyactok Finn Powery
ITonoxenue aBromara
14 |nuneitHas nanenas NoS nuHUS 5 oC XSWI14.Pos.stVal
«IOTB (pabouwnii BBog Nol)y
Ilonoxxenue aBromara
15 |muneitHas maneas NoS muHUS 6 oC XSWI15.Pos.stVal
«PesepB»
ITonoxxenue aBromara
16 |nuueitHas nmaHens No6 muHUS 3 oC XSWI16.Pos.stVal
«Kommnpeccopsr C-1/COL»
Ilonoxxenue aBromara
17 |nuneitnas nanenb No7 nunaus 1 oC XSWI17.Pos.stVal
«PeszepB»
[TonoxxeHue aBromara
18 |nuneitHas maneas No7 TuHUS 2 oC XSWI18.Pos.stVal
«IIIP-14 yyacTka CBapIIMKOB»
VYnpaBieHue aBTOMaToOM
19 |masens BBOoga Ne2 nuuug 2 TY gssvv\yllj:_l'gpg Isr,].g«zr;]eergl
«IIP-23 yu. na3epHoOll pe3Ku» -Oppn.g
VYrpaBieHrue aBToMaToOM
20 |mauens BBOma Ne2 nunus 3 TY CSW12.0pCls.general
«Pe3eppy CSWI12.0pOpn.general
VYrpaBieHrue aBToMaToOM
21 |nuHekHasa naneib No2 nuHus 3 TV gssvv\xg’gpg I?]'gir;]eergl
«Ixad PIT ygactka Finn Power OPEPN.g
VYnpasneHue aBTOMaToOM
22 |nuHenHasa nagess Ne3 nuHus 1 TY CSW14.0pCls.general
«YKKPM-1» CSWI14.0pOpn.general
YmpaBiieHne aBTOMaToM
23 |nuHekHasa nanesb Ne3 quHus 2 TY CSWI5.0pCls.general
. CSWI5.0pOpn.general
«IIIP y4yacTka JIa3epHOU PE3KU»
VYnpasneHue aBTOMaToOM
24 |\nuHekHasa na”esb Ne3 nuHus 3 TY gssvv\xlgc())pg ISr,].geer;]eerrE;II
«Yuactok pesunozammBHo [TITY COLl» 2Popn-g
YmpasieHue aBTOMaToM
25 |nuHekHas nanenb Ne3 nquuus 4 TV gssvv\ylgé)pg Islfl'geer;]eergl
«IIOTB (pabounii BBOJ No2)» -©Opopn.g
VYnpasieHue aBToMaToOM
. CSW18.0pCls.general
26 JI(gHeeglzg:i naHenb Ne3 nunus 5 TY CSWI8.0pOpn.general
VYmpaiieHue aBTOMaToM
27 |nuHekHasa nanesb Ne3 quHus 6 TV CSWI19.0pCls.general

CSWI9.0pOpn.general

zm.
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Bsam. uns.

TTonm. u nara

Hus. Ne momn.
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Z

HaunmeHnoBanue curaaJja

Tun/rpynna curaana

IIpumeyanue

VYnpasneHue aBTOMaToOM

CSWI10.0pCls.general

«IIIP-14 yyacTka CBapIIMKOB»

28 |nmuueiiHas manensb NS nmaus 1 TY
YKKPM-2% CSWI10.0pOpn.general
VYnpasieHue aBTOMaToOM
29 |nuueiHas nanensb Ne5 nunusg 2 TY CSWI11.0pCls.general
) . CSWI11.0pOpn.general
«Yuacrtok FInn Power (niepexuiHoit)»
VYnpasiieHue aBTOMaToM
30 |nmuueliHas maHenb Ne5 nunus 3 TY CSW112.0pCls.general
CSWI12.0pOpn.general
«KorenbHas»
VYnpasieHue aBTOMaToOM
31 |nunerinas nmanens NeS nuHus 4 TY CSWI13.0pCls.general
) CSWI13.0pOpn.general
«Yuacrok FInn Powery
VYnpasiieHue aBTOMaToM
32 |nunelinas naHenb NeS5 nuHUS 5 TY gssv\olllfjgpg Isn'gir:;rgl
«IIOTB (pabouwnit BBog Nol)y -2Oppn.g
VYnpaBieHue aBTOMaToOM
. CSWI15.0pCls.general
33 |nuHeliHas naHenb Ne5 nunus 6 TY CSWI15.0pOpn.general
«PeszepB»
VYnpaiieHne aBTOMaToM
34 |nmuHeliHas naHenb Ne6 uHUS 3 TY C?SSVV\YIIfE? C?pcc): Isr‘].gzr:]zrrilll
«Kommpeccopst C-1/COL» -2ppn.g
VYnpaBieHue aBTOMaToOM
. CSWI17.0pCls.general
35 |nuneiinas nmanenb Ne7 nuHus 1 TY CSWI17.0pOpn.general
«PeszepB»
VYnpaiieHne aBTOMaToM
36 |imHeliHas naHenb Ne7 uHus 2 TV CSWI118.0pCls.general

CSWI118.0pOpn.general

anaBJ]eHne ABTOMAaTHYC€CKUMHU

BbIKJIIOuareasamu (BAS0) 0,4 kB

37

Ilonoxxenue aBTromara
nuHelHas naneiab Ne2 muaus 1
«Oxpacounas kamepa COLl»

OoC

38

VYnpasiieHne aBTOMAaToOM
nuHeiHas nanenb Ne2 nmuHus 1
«Oxpacounas kamepa COL»

TY

39

Ilonoxxenue aBTromara
JuHelHas naneiab Ne2 nuaus 2
«KTTI-21»

OoC

40

VYnpaBneHue aBTOMaTOM
JMHelHas naneiabs Ne2 nmuaus 2
«KTII-21»

TY

41

Ilonoxxenue aBromara
nuHelHas naneab Ne6 muaus 1
«IuronpoBox Ha KTII-22)

OoC

42

VYnpasieHue aBToMaToOM
JMHelHasa na"nenb Ne6 nunaug 1
«IInnonpoBox Ha KTII-22»

TY

Modbus RTU

zm.
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Z

«Oxpacounas kamepa COLl (pezepBHasi)»

HanmeHoBaHMe CUIHA/IA Tun/rpynna curaana IIpumeyanue
TlonoxeHne aBTomara
43 |nuuHeiiHag nmadenp Neb JuHus 2 oC
«Oxpacoynas kamepa CO e€3epBHasi)»
P pa COLL (pesepena) Modbus RTU
VYnpasieHue aBTOMaToOM
44 |nuueiinag maHens Ne6 tuHus 2 TV

Cucrema MOHUTOPHHIA TEMIIEPATYPbI

Ha koHTakTax BD 6kB/HKY Muemo-03

45

t, °C (daza A) (Ha BepXHUX KOHTAKTaxX)

T

46

t, °C (daza A, B, C) (Ha HWKHUX KOHTAKTaX )

™

Modbus RTU

Cucrema mountopunra COIIT

47 |ABapuiiHoe OTKIItOUeHHE Ha | cek. AC
48 | ABapuiiHO€ OTKIIIOUEHHE Ha 2 CeK. AC
49 |BBox 1 cek. BKITIOYCH oC
50 |ABapus Ha BBojzie 1 cek. AC
51 |BBox 2 cek. BKIIIOUEH oC
52 |ABapus Ha BBOJiE 2 CEK. AC
53 |ABapus B nenn 220B AC
54 |ABapus 3BY 1 cek. AC
55 |ABapus 3BY 2 cek. AC
56 |CHuXeHHE COMPOTHBIICHUS U3OJISIIIUU IIC1
57 |ABapus Ha BBOJIE aK. ObaTapeu AC

MDO3K 61850-8-1

CucreMa MOHUTOPHHIA COCTOSIHUS CETEBOr0 000Py10BaHUA/KOMMYTATOPBI

U npeodpazoBaresnn uuTepdeiicon

zm.

Kon.yq] JIuct | Nemok

ITogn. | Jara

E 58 |HeucnpaBHOCTH KOMMYyTaTOpa I1C1
2
@ 59 |HeucnpaBHOCTH TOPTOB KOMMYTaTOpa ICl1 M3K 61850-8-1

60 |HeumcmpaBHOCTH MUTaHWSI KOMMYTaTOpPa [ci
<
=
s 61 HeI/ICHpa]jHOCTB npeoOpazoBarens c1
:_ uHTepdeiicon SNMP
2 HewncnpaBHOCTD MOCIIEA0BATENBHBIX TOPTOB
S 62 . TC1

npeoOpa3oBaTesisi HHTEp(ErcoB

=
g
2 b}
: 23-2020-M0OC1.4.113
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Z

HanmeHoBaHMe CUIHA/IA Tun/rpynna curaana IIpumeyanue
Cucrema mouutropunra cocrosinusi IICEB
63 CocrosiHue CBS3U CO CIIyTHUKAMH yCTPOMCTBA e
CUHXPOHU3AIIMH BPEMEHU SNMP
64 |Craryc CHHXpOHHU3AIIH [1c2
OO01menoacTaHIMOHHLBIEC
65 |Temmneparypa Boznyxa B KTII-23 TH
OtHocuTeNnbHas BIAXKHOCTH Bo3ayxa B KTII- Modbus RTU
66 T
23
21
m
=
3
m
£
=
=
g
S
=
=
=
2 b}
: 23-2020-MOC1.4.113
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4.15 INoacuctema AUUC TYD

CoznaBaemas AUMC TYD KTII-23 npenna3znauena jyis:

- ABTOMATHYECKOTO0 H3MEPEHUs M YydeTa AKTUBHOM U PpEaKTUBHOM 3JEKTPOIHEPTHMH U
MOIITHOCTH C NMPUBSA3KOI BCEX U3MEPEHUH 3JIEKTPO3HEPIrUU U MOIIHOCTU K €JMHOMY KaJIeHAApHOMY
BpPEMEHU;

- obecrieyeHusi CBOCBPEMEHHOM, MOHOM M JOCTOBEpHON MH(OpMaIuei, HeoOXOaUMOM st
pacueToB 00 oOBbEMax TIOCTYNHMBIICH M OTIYIIEHHON OJIIEKTPO’HEPTUU B TEXHOJIOTMYECKOM
nporecce GyHKIHOHUPOBAHUS;

- 00pabOTKM M XpaHEHUs JaHHbIX M3MEpPEHHH, MX Ieperadyd MO HEeOOXOAUMBIM YPOBHSAM
HEpapXUH CUCTEMBIL;

- pacdera Y4YETHBIX I[IOKa3zareineil M o0ecreueHue periaMeHTHPOBAHHOIO —JOCTyIa
(YHKIMOHATIBHBIX CIIY’KO K IaHHBIM y4eTa 3JIeKTPO3HEPTUu.

[IpenycmarpuBaetcs kpyriocyrounoe pynkunonupoanue AUMC TYD, B aBToMaTuyeckom
pEeXHMME OCYILECTBISIONIEN H3MEpeHHE 3aJaHHbIX MapaMeTpoB, cOOp, oOpabOTKy, XpaHEHHE U
nepenavyy JaHHbIX.

B kauecTBe CUETYMKOB  3JEKTPOIHEPIMM  HCIOJIB3YKOTCS ~ MHOrO()YHKIIMOHAJIbHBIE
u3meputenbubie npubopsl ESM-SV u ESM-HV  npoussoactBa 3A0  «DHeprocepBuc», T.
Apxanrensck.  [Ipubopst ESM  cnocoOHBI  BBIMONHATE  (QYHKIMHA  HW3MEPHTEIBHBIX
npeobpaszoBareneit, caeTynKoB U u3Meputeneit [IKD 1 uMeroT cCOOTBETCTBYIONIYIO CepTH()HUKALIUIO.

[Tpubopsr ESM-SV nomydaroT JaHHbIE O TEKYIIMX 3HAYEHHUAX TOKA M HANpsDKEHUS Ha
npucoequHeHusaX 6 kB oT undpoBbIX 31eKTpoHHBIX TpaHchopMmaTopoB no npodpumo [TAO «PCK
ED3C» na 6aze MOK 61869-9. Ilpubopsr ESM-SV ycranasmmsatorcs B mkapy AUNC TYD B
nomenieHuu KTII. Ins npucoenunenuit 0,4 kB B 111X CHIKEHHSI c€0€CTOMMOCTH MCTIOB3YeTCs
ycraHoBka npu6opoB ESM-HV na mute co6ctBennbix Hyxa. [Ipubopsr ESM-HV noaxitouarotes

K U3MEPUTEIbHBIM 00MOTKaM TpaHC(HOPMATOPOB TOKA M HAIPAMYIO K LiensM Hampspkenus 0,4 kB.

< [TpuGopsr ESM Ha ocHOBE MOTYYEHHBIX TEKYIIMX 3HAYEHUH TOKA W HANPSHKEHUS! BEIYUCIISIOT

g

£ 3HAYEHUS AKTUBHOM, pPEaKTUBHON MOIIHOCTH W NOTpPeONEeHHOW 3ieKTposHepruu. J[laHHbIE C

Z

& npubdopoB ESM no mporokonry MDK-61850-8-1 (MMS) mnocrymatoT Ha IMIMHY MOJICTaHIUH C
UCIOJb30BAHUEM KOJIBIIEBOM cXeMbl pe3epBupoBaHusa. J[lanHple ¢ mnpubopoB ESM  Taxxke

s ncrions3ytores B cucreme ACY TII nnsa tenemsmepeHMil M aHanM3a IOKaszareleld KayecTBa

<

IS¢

= JNEKTPOSHEPTHH.

g

=

]

=

=

=

]

=
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Jiis BU3yalbHOTO 0TOOpakeHUsI MHPOPMALUU O 3HAYCHHUSX TOKOB, HANPSDKEHUH, aKTUBHOW U

PEaKTHBHON MOIIHOCTH M APYTruX napameTrpoB NpuOoopbl ESM KOMIUIEKTYIOTCS MHIUKATOPHBIMU

moayssimu DHMMU-5 npousBoactea 3A0O «HeprocepBUcy, I'. ApXaHTeJbCK.

Ilepeuenr u xapaktepucTuku Touek ydera cucrembl AUMC TYD KTII-23 npuBenen B

tabmuue 4.15.1.

Tabmuua — Ilepeuens Touek yueta AUMC TYD KTII-23

Kuacc Kuamacc
Ne Ne HaumenoBanue Bun
HaNPSLK., Tun cyeTYuKa | TOYHOCTH
CYeTYHKA NPUCOeTUHEHUS yuera
kB cUyeTYHKA
1 PIK1 6 BBog Nel T-1 TY ESM-SV 0,2S/0,5
2 PIK2 6 BBog Ne2 T-2 TY ESM-SV 0,2S/0,5
3 PIK3 0,4 BBog Nel or T-1 TY ESM-HV400 0,2S/0,5
4 PIK4 0,4 BBog Ne2 or T-2 TY ESM-HV400 0,2S/0,5
OxkpacoynHas Kamepa
5 PIK5 0,4 TY ESM-HV400 0,2S/0,5
con
OxpacouHnas Kamepa
6 PIK6 0,4 TY ESM-HV400 0,2S/0,5
COLI (pe3epBHas)

OpnHonuHelHas cXeMa JJIEKTPOYCTAaHOBKM C YKAa3aHHUEM pAaCIHOJIOXKEHHS TOYEK ydeTa

npuBeneHa B 23-2020-MMOC1.4I'Y nucr 1.

Jlns opranuzanuu cOopa JaHHBIX ¢ MPUOOPOB ydeTa 3JIEKTPOIHEPTUU MpPeayCcMaTpUBAETCS

HaBecHoll mkap AUNC TYD npoussoactsa AO «UDA3» ¢ YCIIA SM160-02M (I'K «Cuctembl

n Texnonorum», r. Bnaaumup). YCIIJ] ocymectBiser cOop, o0pabOTKy, XpaHEHHE IaHHBIX,

COOpaHHBIX CO CYETYMKOB DJIEKTPOIHEPTUH U Nepeaady ux Ha BepxHuil yposenb. Y CIIl SM160-

02M nonyyaer uHOpMaIUO ¢ HUPPOBON IIMHBI MOACTAHIMU MO HpoTokony MOK-61850-8-1

(MMS). Cunxponusanusi Bpemenu st Y CITJ] ocymiecTBisieTcst Mo CHrHAIaM TOYHOTO BPEMEHHU

ot YCB DHKC-2-2.1 cucrembr ACYTII mo mporoxomy NTP.

p

2 Bepxuuit yposenr MBK Bbmonnsiercss Ha 06aze cneuuanusupoBanHoro [10 HMHUC

A «ITupamuna» (I'K «Cuctemsr u Texnonmoruun», r. Bnagumup). I1O «Ilupamunga» obGecrneunBaer
cOOp U JAONTrOBpEeMEHHOE XpaHeHue nHpopMaluy, 0OMeH JaHHBIMH C Pa3IMYHBIMHM CHCTEMaMH, a

g TaK)Xe COAEPXKUT BeO-uHTep(eic I MPOCMOTPa OCHOBHBIX 3HEpPronapaMeTpoB U oT4eToB. Bed-

:. uHTepdeiic mo3poiser paboTaTh ¢ cucTeMoil uepe3 KiueHTckiue APM paznuuHbIX KOoHpUrypammii,

:5 B ToM umciae Ha Oa3ze Android m i0S-coBMecTuMBIX MOOHMIBHBIX ycTpoiictB. 10 MBK
yCTaHABJIMBAeTCS Ha CYHIECTBYIOIIMN cepBep ciyxkObl riaBHoro sHepretuka AO «UDA3»

=

2

ol

P 23-2020-M0C1 4113 e
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34

(xopryc 4, 3 stax). Cepsep UBK nonyuaer nannbsie yuera ¢ YCIIJ KTII-23 no nokanbHOM
BBIUHUCIUTENBHON cetu npeanpuatus AO «UDA3y.

Crpykrypras cxema AUNC TYD KTII-23 npuBenena B 23-2020-MMOC1.4I'Y nucr 2.

23-2020-10C1.4.113
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5 TpeGoBaHusA K 3JIEKTPONMUTAHUIO

OCHOBHBIM TIPUHIIMIIOM OpPTaHU3allMU dSJEKTPOIUTAHUS JIOJDKHO OBITh pachpeaciicHue
OIepaTUBHOrO TOKA IO IpyIaM noTpeduresneii TakuM o6pazoM, YTOObI OTAeNIbHAS HEUCIIPABHOCTh
WJIM PEMOHT 3JIEMEHTA CETH 3JIEKTPONUTAHUS HE MPUBOJWIMN K MOJHOMY Bbixoay ycrporcts KTII-
23 u3 CTposi.

Onexrponutanue ycrpoictB KTII-23 10KHO OCYIIECTBISATHCS OT CHCTEMBI ONIEPATUBHOTO
noctostHHOro Toka (COIIT) HIIIT 1 cexnuu u LITIT 2, a Takxke ot ogroro BBoaa IIICH.

Onekrponutanue ycrporctB  KTII-23 1NOCTOSHHBIM — ONMEpPaTUBHBIM  TOKOM  JIOJIXKHO
cootBercTBoBaTh 'OCT P 51317.6.5, CTO 56947007-29.240.044-2010.

VYerpoticta KTII-23 10omKHBI IMETh 3aLIUTY OT MOJAYM HANPSDKEHHS ITUTAHKUS TOCTOSTHHOTO
TOKa OOpPaTHOM MOJISIPHOCTH.

Axxymynstopasie Oatapen B COIIT nmomkuel oOecneunBath OecriepeboiiHyto paboTy

obopynoBanus ACY TII B Teuenue 2 4acos.

o

et

=

5

)

<

s

=

=

=

=

]

=
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6 TpeGoBanusi Kk o0ecneYeHNIO HATEKHOCTH

TpeOoBaHusi MO HANEKHOCTH OOOPYAOBAHHUS BTOPUYHBIX CHUCTEM MOJCTAHUIUNA JTOJKHBI
OTPENETATHCA TPEOOBAHMAMHU OTPACIEBBIX JOKyMeHTOB, B ToMm umcie PJ[ 34.35.120 u PJl
34.35.310.

TpeOoBaHUsT K HAJEKHOCTH KOMMYHUKAIMOHHOW CpeIbl TOJCTAHIIMU OIpPECICHbl B
crangapre ['OCT P MOK 61850-3.

ITAK B wactu TpebGoBaHMil MO HaAeKHOCTH AoibkeH cooTBercTBoBaTh ['OCT 4.148-85,
I'OCT 24.701-86 u T'OCT 27.003-90. ITAK pomxeH co3maBaTbCd KakK BOCCTaHaBJIMBaeMas U
PEMOHTHOTIPUTOJHAS ~ CHCTEMa,  pacCuMTaHHas  HAa  JUIATENbHOEe  (DYHKIHMOHHPOBAHHE.
[TeproAMYHOCTH M TPOJAOJDKUTEIBHOCTE 0CTaHOBOB [TAK TOJKHBI periiaMeHTHPOBATHCS TpadhuKoM
PEMOHTOB PHEProo00pPyA0BaHUS.

Kommnonents! [TAK KTTI-23 nomkHbI COOTBETCTBOBATH CIAEAYIOUIMM TPEOOBAHUSIM CTaHIApTa
I'OCT P MBK 61850-3 110 HaACKHOCTH:

- ar000f1 eOUHWYHBIA WM MHOXECTBEHHBIH o0OTka3 kKommoHeHToB ITAK KTII-23,
OTHOCSIIIMXCS K 000PYJOBAaHUIO BTOPUYHBIX CUCTEM IOJACTAHIIUMHU, HE JIOJDKEH MPUBOJIUTH K OTKA3y
npyrux komnoHeHToB [IAK KTII-23 (paboTocmocoOHBIX 0 BO3HUKHOBEHHUS YKa3aHHOTO
€IMHUYHOTO WJIM MHOXECTBEHHOT'O 0TKa3a);

- J000W eNVMHWYHBIA WM MHOXECTBEHHBINM oTka3 koMmmoHeHTOB ITAK KTII-23 nomxen
CBOEBPEMEHHO OOHApYKUBATHCS;

- KOMMYHHKAI[MOHHas CeTh H ceTh cuHXxpoHu3auuu Bpemenun KTII-23  momxHbI
obecrieunBaTh TOJIEPKKY pe3epBupoBanusi kommoneHTtoB ITAK KTII-23, B Tom umcre,
obecrieunBaTh MOMJEPKKY aBTOMATHYECKOTO TMEPEKIIOUYEHHs] C OCHOBHOTO KOMIIOHEHTa Ha
pEe3epBHBIN MTPU OTKa3€ OCHOBHOTO KOMIIOHEHTA;

— BpeMs NEPEKIIOYEHUsI ¢ OCHOBHOTO KOMIIOHEHTa Ha PE3EpBHBINM IPHU OTKa3e OCHOBHOTO

KOMITOHEHTa KOMMYHUKAIIMOHHOW CeTH WM ceTH cuHxponuzanuu Bpemenu KTII-23 He momkHO

2 NPEBBIMIATh MPEIEIBHOTO BPEMEHH MEPEKIIOYCHHUs, TIPH KOTOPOM O0ECTIeUMBACTCS COXPAaHHOCTh

o

= nokasaresei BeposTHOCTH 6e30Tka3Hol paboTs! pyHkuuit ACY TII KTII-23;

§ — IpU HCHOJb30BaHUU pe3epBuUpoBaHHus koMmoHeHTOoB [IAK KTII-23, oTHocsmmxcs K
000pYOBaHUIO BTOPUYHBIX CHCTEM TIOJCTAHIINH, TOJDKHBI OBITh HWCKIIOYEHBI €IMHBIC TOUYKH

g OTKa3a, BO3HHUKHOBEHHWE OTKa3a B KOTOPBIX MOXXET TIPUBECTH  OJHOBPEMEHHO K

E HepaboTOCIOCOOHOCTH  OCHOBHOTO  (PE3epBHPYEMOro) U HEpabOTOCHOCOOHOCTH PE3EPBHOIO

é KOMITOHEHTA, MJIM HAIMYHe YKa3aHHBIX €MHBIX TOYEK 0TKa3a JIOJKHO ObITh CBEIEHO K MUHHUMYMY;

Jluct
= 23-2020-110C1.4.113
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— 111000# BO3MOYKHBIN €IUHUYHBIN WJIM MHOXKECTBEHHBINA 0TKa3 KoMmoHeHToB ITAK KTII-23,
OTHOCSIIIMXCSA K OOOpYJOBaHWIO BTOPUYHBIX CHCTEM IMOJACTAHIIMU, HE IOJKCH NPUBOIUTH K
3alpElIEHHBIMU WA HEPErJaMEeHTUPOBAHHBIM YIIPABIAIOIIMM BO3ICHCTBUSAM Ha IEPBUYHOE
obopynoBaHue;

- JnerpaganuoHHble OTKa3bl KOMNoHEHTOB I[IAK KTII-23 pomkHBI OBITH CBEACHBI K
MUHHUMYMY 32 CUET 3aME€Hbl KOMIIOHEHTOB, IOCTUTIIUX MPEJAEIHLHOTO COCTOSIHUS B COOTBETCTBUU C
I'OCT 27.002;

- B cocraBe IIAK KTII-23 nmomkHBI TPUMEHATHCS TOJBKO TaKWE€ KOMITOHEHTHI
o0opynoBaHus, A KOTOPBIX MPOM3BOAMTEIEM JIAHHOTO OOOpYIOBaHUS pErIaMEHTHPOBaHA
BEPOATHOCTh OTKa3a KOMIIOHCHTa B TEYCHHE 3asBICHHOTO IPOM3BOJIUTEIEM CPOKa CIYX OB
KOMITOHEHTA WJIH CpeJlHee BpeMs HapaOOTKH J0 OTKa3a.

[Ipumensiembie B [TAK KTII-23 ycrpoiictea UDY B wactu TpeOoBaHUN 1O HAJIEKHOCTH
JIOJKHBI cooTBeTcTBOBaTh PJI 34.35.310.

Ha KTII-23 momxHBI OBITH HCIOJIB30BAHBI CIEAYIOIINE OCHOBHBIE CIOCOOBI MOBBIIICHUS
HanexxHoctu [TAK u ACY TII:

— MOBBILIEHUE aNllIapaTHOW HAJIEKHOCTH TEXHUUYECKUX CPE/ICTB;

— pe3epBUPOBAHUE TEXHUYECKUX CPEICTB W MPOTPAMMHOIO OOEcleueHus, Hajau4due
anmapatHoi, wuH(pOpMANMOHHOW, (YHKIMOHAILHOW ©  QJITOPUTMHYECKON  M30BITOYHOCTH,
obecrieunBaromieii paboOTOCIOCOOHOCTh ACTPAAAIIMOHHBIX CHUCTEM MPH EAMHUYHBIX OTKazax 0e3

OCTaHOBa O60py,I[OBaHI/IH;

IMPUMCHCHHC OTKaSOYCTOﬁqHBLIX CTPYKTYP;

JAUAarHoCTUKa TEXHUYCCKUX CPCACTB U IPOTrpaMMHOI0 O6CCHC‘ICHI/I$I;

3amuTa OT BblJJa4dH JIOXKHBIX KOMaH/I U HUCITIOJIb30BaHUA HCI[OCTOBCpHOfI I/IH(i)OpMaHI/II/I;

panoOHAJIBHOC paclpCaCICHUC q)YHKI_II/Iﬁ YIIpaBJICHUA MCKAY TCXHUYCCKUMH CPEACTBAMU
" IEPpCOHAIIOM;
— HCIOJIB30BAHUC PAlMOHAJIBHOTO YCJIIOBECKO-MAallIMHHOI'O HHTGp(i)CfIC&, ITO3BOJJIAOIICTO

OBICTPO M OJHO3HAYHO UJAECHTU(PHUIIMPOBATH U YCTPAHATh HAPYIICHHUS;

%
] - mepeaaya u ob6paboTka MHPOpMaLUU B HUPPOBOH (opMe, UCIOIB30BAHNE CIEIMATIBHBIX
=
= KOJIOB JUISl 3allUThl MH(OpMaIMK B Ipoliecce 0OMeHa U MpH HE0OXOAMMOCTH KOHTPOJb JOCTaBKU
M
uH(pOopMaLnu;

— KOHTPOJIb MHPOPMAIIMU Ha BXOJIE, UCTIOIH30BAHNE N30BITOUHOCTH «JIBa M3 IBYX», «I[Ba U3
<
=
S Tpex» B HanboJiee OTBETCTBEHHBIX CIIydasix;
=
g - XpaHeHuWe HaubOoyiee BaXHOH uWHGPOpMAIMM M TPOTPaMM B DHEPrOHE3aBUCUMOM
]
= 3alTOMHUHAIOIIEM YCTPOICTBE;
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BMCIIATCJILCTBA,

— 3aiuTa

JTAHHBIX

n
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nporpaMmMHOTO obecreueHus oT HCCAHKIIUOHHUPOBAHHOI'O

— o0OneryeHHbI pexxuM padbotsl [T1AK;

— PpaluoOHaJIbHAaA 3KCIJIyaTallus ITAK u oOecrnieueHue 3amacHLIMU YacCTsMHU,

— TOBBIIIEHHE YPOBHS KBanuuKauu odciyxuatomiero nepconaia [TAK.
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7/ TpeooBanusi kK uHGOPMALMOHHON 0€30MACHOCTH

[Tporpammuo-anmnapatabsie cpenctBa KTII-23 momxHbl pazpabaTbiBaTbcs B COOTBETCTBUU C
tpeboBanussmMu ['OCT P 56939 nns mpemoTBpariieHus MosBICHUS (MM YCTPAHEHUS) YSI3BUMOCTEH
BCTPOEHHOTO U MoJib30BaTeiabckoro I10.

[Ipu opranmzanumu uHPopmanmonnoin Oe3omacHoct (MbB) KTII-23 ocoboe BHHMaHHE
CIICAYET YACATh CICAYIONMM MOTCHIIMAILHBIM yrpo3am (cortacHo MOK 62351-1):

— HapyHICHUEC IOJUTHUKHU aBTOPU3ALHUHU,

KOMITpoMeTalus KaHana csa3u («Main-in-the-middle»);

ataku Thna «OTka3 B oocmyxkuBanun» (DoS);

— JEHCTBHE BPEJOHOCHOIO IPOrPAaMMHOIO oOecreueHus: («KOMIIBIOTEPHBIE BUPYCHD»,
«4epBU», U T.11.);

— owMOKH 00CITY>KHBAIOLIETO MEPCOHATIA;

- OTKJIIOUeHHE (00XO0/) 3aIlUTHI;

Jia oOecneuenus Wb A0MKHBI MCIONB30BaTbCcsl KaK TEXHUYECKHE CPEICTBA, TaK U
opranuzanuonHsie Mepsl. IIpu noctpoenuu cuctemsl b rpynnesr KTII-23 crneayer ncnonab3oBath
UEPAapPXUUECKYI0 CTPYKTYPY, BKIIOYAIOIIYIO B c€0sl: yIOCTOBEPSIIOIINI LIEHTp, rojoBHOI cepBep b
(ypoBenb POC, I13C u T.11.), cepepsl b, 00bekTs qoctyna (MDY). Cuctema Ub KTII-23 nomkHa
obecrieunBaTh  0€30MAaCHOCT,  BCEX  BHJAOB  HMH(OPMAIMOHHOTO  oOMeHa  (IITaTHBIN
MH(POPMALMOHHBIH 00MeH, KOH(UTYpUpOBaHHE, aIMUHUCTPUPOBAHKE U T.J1.) MEXKAY YCTpOHCTBaMU
(UBY) u monb30BaTEISIMU CUCTEMBI.

st obecrieuenust Ub KTTI-23 momKHBI HCTIONIB30BATHCS CIEAYIONIHE MEXaHU3MBI:

- uudposbie cepTUUKATHI;

— DIIEKTPOHHBIE U(POBBIE MOTHUCH;

— IPOYHE alNIapaTHbIE U POrPaMMHBIE PELIEHUS 110 3alIUTE BCTPAauBAEMOT0 U aBTOHOMHOT'O

IPOTPaMMHOTO oOecrieueHus, uCroiabp3yemoro B pamkax KTII-23.

2 B pamkax Wb KTII-23 nomkeH ObITh oOOecriedeH €AMHBIA MEXaHW3M 3allUThl OT
% HECAaHKIIMOHUPOBAHHOTO TOJAKIIOYEHHUS K KOMMYHMKAIlMOHHOM cpelie MpU MOMOIIM MeXaHHU3Ma,
§ npenycmorpenHoro IEEE 802.1X; IMonnep:xka IEEE 802.1X nomkHa ObITh NpeycMOTPEHA KakK B
KOMMYHHKAIIHOHHOM OOOpPY/ZIOBaHWH, TaK U B KOHEYHBIX YCTPOHCTBAX, MOJKIIOYAEMBIX K CETH
g KTII-23. B cocraBe cepBepa b KTII-23 momkHBI OBITh peaTU30BaHbL: CepBEP ayTeHTU(UKAINN
E nojkiaroueHuss kK kommyHukanuonHoit cetu KTII-23 (RFC 2865, RFC 3588), uentp ynpasieHus
é ceprudukatamu. He nomyckaercst HCIONb30BaHUE 3aKPBITHIX ((PUPMEHHBIX) IPOTOKOJIOB MEpeadu
JIAaHHBIX 0e3 00ecTieYeHNsI aHAJIOTHYHOTO YPOBHS MH(MOPMAITMOHHONW 0€30MacHOCTH.
. 23-2020-MOC1.4.113 il
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Jlisi TpUEeMHUKOB TIOTOKAa JaHHBIX 1o craHgapry MDOK 61869-9 moxHO m1pOBOIUTH

BHIOOPOYHYIO MPOBEPKY MAKETOB Ha HAJIMYME 3JIEKTPOHHON IM(POBOI MOMMUCH, HO HE MeHee |

npoBepku B cekyHny. s npuemankoB GOOSE coobmenuit TpeOyeTcss MpoBepKa Bcex

MOJTy4aeMBbIX COOOIIECHUH.

Habopa npaB, HEOOXOMMOTO IS BBITIOJTHEHUS paboT.

Haznauenune IIpaB MOJB30BATCIIAM JOJLKHO IMPOU3BOAUTHCA C MPCAOCTABJICHUCM MHUHHMYMa

s ycTpoiicTB, (DYHKIMOHHPYIOIIMX TIOJ[ YIPaBICHHEM CBOOOIHO pacHpOCTPaHSIEMBIX

onepanoHHbIX cucrteM (cemeiictBo Windows, Unix, Linux u T1.1.), TpeOyercs oOs3aTebHOE

MPUMCHCHHUEC aHTUBUPYCHOT'O IIPOIrpaMMHOT'O obecreyeHusl.
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8 Pacuet nponyckHoi cnocooHoctu cetu KTII-23

41

Pacuer BbINOJHSIETCA COTJACHO HOPMATHUBHBIM JOKyMeHTaM cranaapra MOK 61850 u

texuudeckuMm TpeboBanusiM CTO «DCK EDC» k opranmzanuu npousBoautensHoctd JIBC. B

tabnuue 4.15.2 npuBeseH pacueT KOMMYTAI[MOHHON MaTpHUIIbl KOMMYTAaTOPOB IIKMHBI MIpoLiecca 1Mo

npodmio [TAO «DCK EDC» na 6aze MOK 61869-9.

MDK-61869-9. SV
Tab6auia
23-2020-10C1.4.T'Y aucr 3.

pacnpezeneHus

MH(OPMALIMOHHBIX

ITIOTOKOB

SV pUBecHA

B

OO01Ias Harpy3ka KOMMYTAllMOHHOW MAaTpUIBl KOMMYTATOpOB BeluHucisieTcsa ¢ 30% 3anacoMm
Y y yT

OT MAaKCHMaJbHOH MPONYCKHOW CHOCOOHOCTH Kaxaoro mopra pasHas — 100 Mowut/c. B

KOMMYTaToOpax KOMMYTaI[MOHHas MaTpula paBHa — 2800 Mout/c.

Tabmuua 4.15.1 - PacueTHble 3HaYeHHUS HArpy3KH OT Pa3HBIX BUOB WH(POPMALMOHHBIX TIOTOKOB

SV

KoauuyecTBO IOTOKOB

3arpy3ka kanaiaa Ethernet, Mout/c

MD3K 61850-9-2LE MD3K 61869-9

1 motok P3A (1ToK) 5,12 2,82
1 motok P3A (3 Toka) 5,12 3,44
8 moTokoB P3A (3 Toka) 40,96 27,49
1 motok AUMICKYD (1 ToK) 11,10 6,12
1 morox AUMICKYD (3 Toka) 11,10 7,97
8 morokoB AUMICKY?D (3 Toka) 88,20 63,74
1 motok P3A (2 Toka) 5,12 3,2

Tabnuma 4.15.2 - PacdyeT KOMMYTaIlMOHHON MaTPUITEI KOMMYTAaTOPOB IIIHHEI MPOTIecca MO MPOQIITIO
I[TAO «®CK ESBC» na 6aze MOK 61869-9

o

jas)

2 KommyTrarop PRP A PRP B
= SV noroku g P3A, Mout/c 16,92 16,92

SV MOTOKH TS yuera,

© 36,72 36,72

5 u3Mepenuit, Mout/c

=

: 3arpyska KOMMYTallMOHHOM

2 53,64 53,64
= MaTpHIbl KOMMyTaTopa, Mout/c

JI
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KOMMYTaTOPOB IITMHBI Mpoliecca HarpyxeHa Ha 1.92%.

42

[To pacueram Tabmuiel 4.15.2 MOXHO cenaTh BBIBOJ, YTO KOMMYTAIIMOHHAsT MaTpuIla

Htorosas 3arpyska nmopra kommyratopa ot Ethernet kampor SV cooOiiieHuii He MpeBbIIaeT

18,36 MOwuT/c npu xapakTepucTHKe MOpToB KommyTartopa — 100 Mourt/c.

MD3K-61850- 8.1. GOOSE

noatomy 3arpy3ka JIBC mo GOOSE e paccunThIBaeTcHl.

CUMTATh He3HAUUTENIbHOW. CKOPOCTh MH(POPMALIMOHHOTO MTOTOKA HE MpeBbImaeT 4,5 kout/c.

IEEE 1588. PTPV2 — cunxpoHu3anusi BpeMeHH.

[To manHOMY TpOEKTY Ucmonb3oBaHue nporokona MOK-61850- 8.1. GOOSE ne tpebyercs,

3arpy3ka KOMMYTaTOpPOB OT IIAKETOB CHHXPOHHW3aLMU BpeMeHU 1o mpoTokoiay PTP moxHO
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Tabauna perucTpauny U3MeHeHU

43

Homepa nrctoB (cTpanuin) Bcero
JIucros Home
Nzm. Nzme- 3ame- AHHYH- p IToam. Hata
Hogeix (cTpanm) TTOK.
HEHHBIX HEHHBIX POBaHHBIX
B JIOK.
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[Topadkabsii Homep 2
Hasxaqere Bbod N2
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Lnumesro donycmumas

243 A
moKkobas Hazpyska Kaoe/ s

7 [Topadkobsi Homep
Bbod N7 HazHaverue
AABb-3X120-6KB (cywy) | Tun b ceverue kadens
LnumensHo donycmumas
243 A
moKkobas Hazpy3Kka Kaoens
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Cmpykmypras cxema ACY TIT KT171-23

Kanan ans
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[lodn. v dama

WHbB. N° nodn.

192.168.249.0 ... 192.168.249.254 IP-adpeca /IBC KT11-23

NpomoKo/sl U UHMEepPeUcs! nodk/w4eHus nodcucmem uHmezpupobarHsix 6
ACY TI1 Mozym Obimb U3MEHEHB HA CMAGUU NPOEKMUPoBaHus.

* 8 5o0001Anp

- cywec

Mynemuwura: M3K 61850-8-1 (MMS)/MIK 61850-9-2 (SV)/PRP/PTP/100Msum/c, BASE TX
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Popmam A3

Hanpabnerue (nocod npoknadku
Haumen- [paga dns
a obarue MaKupobKa Kadens Konusecmbo (- ecmpo Odwas no Toumesae | OMEmOK
o3 MOHMAXHOU AL y cesenue uecn. Xun g m | Memann | b x-0 b rem. | 6 mpar~ 200p0- |6 gansuf n cmpou-
- Xun Omkyda Kyda KOH- kad. | nomke/| wee (6 mpude | nony menscmba
cmpyx-| nomke | mpyde | mpyde)
yuy
7 2 3 4 5 6 7 8 9 10 11 1% 3 14 5 6
. KT11-23/llkag WWIMCY-18/AU1/ Modulel/
1 XMo1 Onmusecku namy-kopd, OPC MM LC-LC T11-23/Mawens CB/53IM1 PY-CB/EHHTA/Rx Tx oot 1/Rx Tx 20 - - - - - -
) KT11-23/llikag WIMCY-18/AU1/ Modulel/
2 XMO2 Onmuyeckug namy-«apd, DPC MM LC-LC KT71-23/Tawens PY BH T-1/TA1/EthTA/Rx Tx oot 2/Rx Tx . - - - - - -
) KT11-23/lllkag WWIMCY-18/AU1/ Modulel/
3 XMO3 Onmuyeckud namy-«apd, DPC MM LC-LC KT11-23/Tawens PY BH T-1/TA2/Eth1A/Rx Tx oot 3/Rx Tx . - - - - - -
- KT11-23/llkag WMCY-18/AUT/ Modulel/
4 XMO4 Onmuseckud namy-kopd, OPC MM LC-LC KT1-23/Manens PY BH T-1/TA3/EthIA/Rx Tx oot 4/Rx Tx ] - - - - - -
. KT11-23/llikag WIMCY-18/AUT/ Module2/
LY XMO5 Onmuseckud namy-kopd, OPC, MM LC-LC KT1-23/Tawens PY BH T-1/A1/Eth1A/Rx Tx ort 1/Rx Ty 0 - - - - - _
. KTT-23/llikag WMCY-18/AU1/ Module2,
6 XMO6 Onmueckud nam4-«opd, OPC, MM LC-LC KT11-23/Manens PY BH T-2/TA1/EthTA/Rx Tx / ﬁm P //?X/,X / / 30 - - - - - -
. KTT-23/llikag WMCY-18/AU1/ Module2,
7 XMO7 | Onmudeckud namy-kopd, OPC MM LC-LC KT11-23/Marens PY BH T-2/TA2/Fth1A/Rx Tx / fmﬁ 3Ry /7X / / 30 - - - - - -
. KTT-23/llikag WMCY-18/AU1/ Module2,
8 XM08 Onmueckud nam4-«opd, OPC, MM LC-LC KTI1-23/Manens PY BH T-2/TA3/Eth1A/Rx T. / fwﬁ / //ex/rx /i / 30 - - - - - -
. KTI1-23/Wkag WMCY-18/ AU/ Module3/
9 XMO9 Onmuseckud namy-kopd, OPC, MM LC-LC KT1-23/Tawens PY BH T-2/A1/Eth1A/Rx Tx port 1/Rx Tx 30 - - - _ - _
= 0 p— - -
0 Xm0 | Onmuseckui namy-kapd, DPC MM LC-LC KI-23/ ”Z@%ﬂi‘%v rom T 4 K23/t MK”?;U%M%QE/T;’ Ui/Moddes/ | _ _ _ _ ) i}
) KT11-23/lllkag WIMCY-18/AU2/ Modulel/
11 XMOTT Onmuyeckuu namy-kapd, OPC MM LC-LC T11-23/faxens CB,/6IMI PY-CB/Fth1B/Rx Tx port 1/Rx Tx 20 - - - - - -
) KT11-23/lllkag WIMCY-18/AU2/ Modulel/
17 XMO12 Onmuyeckuu namy-kapd, OPC MM LC-LC KTI1-23/Maremns PY BH T-1/TA1/Eth1B/Rx Tx port 2/Rx Tx 10 - - - - - -
) KT11-23/lllkag WIMCY-18/AU2/ Modulel/
3 XMOT3 Onmuyeckud namy-kapd, DPC MM LC-LC KTI1-23/Marens PY BH T-1/TA2/Eth1B/Rx Tx ort 3/Rx Tx 0 - - - - - -
. KT11-23/llkag WIMCY-18/AUZ/ Modulel/
14 XMO14 Onmuyeckuu namy-kopd, DPC MM LC-LC KTI-23/Mawens PY BH T-1/TA3/Eth1B/Rx Tx oot 4/Rx Tx 0 - - - - - -
. KT11-23/llikag WIMCY-18/AU2/ Module2/
5 XMOT5 Onmuseckud nams-xopd, OPC, MM LC-LC KTI1-23/Tlarens PY BH T-1/A1/Fth1B/Rx Tx port 1/Rx Tx 0 - - - - _ _
S KTT-23/likag WMCY-18/AU2/ Module?,
~§ ] XMot6 | Onmuseckud namy—kapd, DPC, MM LC-LC K111-23/Tlawens PY BH T-2/TAT/Eth1B/Rx Tx / gfmrf 2//?)(/7)( / / 30 - - - . . _
IS]
S KTT-23/likag WMCY-18/AU2/ Module?,
S 17 XMO17 Onmuseckui namy-«kopd, DPC MM LC-LC KTI-23/Tlarens PY BH T-2/TA2/Fth1B/Rx Tx /! 4370”‘ 3 //?X/TX /! / 30 - - - - - -
> . KTT1-23/lllkag WMCY-18/AU2/MaduleZ,
= 8 xM018 | Onmuseckud namy-kopd DPC MM LC-LC KT11-23/Tawens PY BH T-2/TA3/Eth1B/Rx T / KH”ZW " //ex/rx A - - _ i _ _
3
§ 1 Kade/Helu XypHa/ He MOXEM CAYXUMb OCHoBaHueM 0/5 Hape3sku Kaoess.
«° 2. Kabenw Hape3aemcs no Qaxkmu4ecky npoMEDeHHOU Mpacce.
3 (xema npoknadku kadeneu yymera 6 23-2020-M0CT 1
S 23-2020-N0CT41'Y
S
=]
E, A0 "43A3" no np Skobreba 45 2. Yedokcaps!
Man_| Kony4| /lucm | Ndok. | [lodn_ 4 Jama
Paspag. Konecukoba 0220\ Pexorcmpykuus (Bredperve yugpobod nodcmanyuu)|  Cmadus | /lucm Aucmob
, llpobepun bedomot ~A1 0220 KT-23 b kgpnyce
r'§ N2 no np Skabreba a5, 2. Yedokcaps! N BT 4
=
£
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Hanpabrerue (nocod npoknadku
Haumen- [paga dns
P obarue MasKupobKa Kadens Konusecmbo (- ermpo Odwas o Tumesae | OMEMOK
o3 MOHMAXHOU AL U cesenue ucn. xun dnung, v | Memann | 6 x-0. | 0 mem. | b mpa- 20¢po- | 6 panbul g cmpou-
- xun Omkyda Kyda KOH~- kad. | nomke/| wee (6 mpude | nony memscmba
cmpyx-| nomke | mpyde | mpydel
yuy
1 2 3 4 5 6 7 8 9 10 11 14 3 74 5 16
9 | x| ovmwseckud namikopd 0PC M 1C-LC K123/ Tuvens P 84 1-2/ /e oy 1| (TR WS BAIORE gyl | - - -
- KT11-23/TTaxens B6od N°T om T-1/ KTI1-23/kag WMCY-18/AU2/Module3/
20 XMO20 Onmuyeckuu namy-kapd, OPC MM LC-LC A1/EthB/Rx Tx ot 2/Rx Tx 8 - - - - - _
(BodHas madnuya uHmep@eucHsix kaoesed
Mapka/konusecmbo u ceverue xun LnuHa, M Kon-6o
Onmuseckuu nam4-«gpd, DPC MM LC-LC 0 8
Onmuseckuu nam4-«gpd, DPC MM LC-LC 18 2
Onmuyeckuu namy-kapd, OPC MM LC-LC 20 2
Onmuyeckuu namy-kapd, OPC MM LC-LC 30 8
=
E
=
&
]
S
S
=]
§
=
§
=
> /lucm
< 23-2020-N0CT4MY 132
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Hanpabrerue (nocod npoknadku
Haumer- [paga dnsg
P obarue MasKupobKa Kadens Komusecmbo |y ermpo Odwas o 5 5 Mpuwesae | OMEMOK
o3 MOHMAXHOU AL U cesenue ucn. Xun Gnumg m | MEMAnn | b x-0.| O Mem. | U mpar- 200po- |6 gamsuf cmpou-
- Xun Omkyda Kyda KOH- kad. | nomke/| wee (6 mpude | nony memscmba
cmpyx-| nomke | mpyde | mpydel
yuy
7 2 3 4 5 6 7 8 9 10 11 2 3 14 5 6
7 XMET Kaoenw bumas napa FTP. Cat 5e 4x2x051 8 KT1-23/ llkag AMIC TY3/EAT port2 KT1-23/ likagp UWMCY-18/EAT port? 8 - - - - - -
2 XMEZ Kadesw Bumasg napa FTP. (af 5e 4x2x051 8 KTI1-23/ kap AMWIC TY3/EAT ports KTT1-23/ lllkag WMCY-18/FAT port2 8 - - - - - -
3 XME3 Kadens bumas napa FTP. (at 5e 4x2x051 8 KTI1-23/ llikagp AWIC TY3/EAT port6 KTT1-23/ llikag WIMCY-18/EAT port3 8 - - - - - -
4 XMF4 Kadesns Bumasg napa FTP. (af 5e 4x2x051 8 KTI-23/ kap AMWIC TY3/FAT port8 KTI1-23/ likag WMCY-18/EAT porté 8 - - - - - -
5 XMES Kaoenw bumas napa FTP. (at 5e 4x2x051 8 KTI1-23/Tlarens 66od N°T om T-1/PIK3/LAN-1 KTI1-23/ likag WMCY-18/EAT ports 78 - - - - - -
6 XMFé Kadenw bumas napa FTP. Cat 5e 4x2x051 8 ((T11-23/lTanens BBad N°2 om T-2/PIK4/LAN-1 KTT1-23/ kag WMCY-18/EAT porté 30 - - - - - -
7 XME7 Kadenw Bumas napa FTP. Cat5e 4x2x051 8 KTI-23/OkpacoqHas kavepa COLL/PIKS/LAN-1 KT1-23/ likag UMCY-18/EAT port7 25 - - - - - -
8 XMES Kadenw bumas napa FTP. Cat 5e 4x2x057 8 Km_ﬁ/UKMC%ZZ;;[Kjﬁ?U 0 esly KTT1-23/ lilkag WMCY-18/FAT port8 % - - - - - -
9 XME9 Kadenw Bumas napa FTP. (at 5e 4x2x051 8 KTT1-23/ Ukag AMC TY3/EAT port3 KTT=23/ liikag WMCY-18/FAT port13 8 - - - - - -
0 XMETD Kadens bumas napa FTP. (at 5e 4x2x0571 8 KTT1-23/ Uikag AMIC TY3/EAT ports KT11-23/ Wkag WMCY-18/FAT portTh 8 - - - - - -
17 XMETT Kaoenw bumas napa FTP. Cat5e 4x2x051 8 KTT=23/ Ukag AMC TY3/EAT port7 KT-23/ lkag WMCY-18/FAT portls 8 - - - - - -
v XMET? Kaden bumas napa FTP, Cat 5e 4x2x051 8 KT1-23/ likag AMIC TY3/FAT port9 KTI-23/ lkag WMCY-18/FAT portTé 8 - - - - - -
B XMET3 Kacens Bumag napa FIP, (at5e 4x2x051 8 KTI-23/Tlawens B6od N°T om T-1/PIK3/LAN-2 KTI-23/ likag LIMCY-18/EAT port!7 18 - - - - - -
74 XME T4 Kadesw bumasg napa FTP. Cat 5e 4x2x051 8 TI1-23/Tlarens bbod N°2 om T-2/PIK4 /L AN-2 KTT1-23/ llikag WIMCY-18/FAT port18 30 - - - - - -
() XMETS Kadens bumasa napa FTP, Lat5e 4x2x051 8 KTI1-23/Oxpacoquas kavepa COLL/PIKS/LAN-2 KT11-23/ likag WMCY-18/FAT port19 05 - - - - - -
% XMET6 | Kadens Bumas napa FTP. Cat 52 24057 8 KTT-23/Op e AN Ol fpesly KT11-23/ lkag UMCY-18/EAT port20 75 - - - - - -
7 XMET7 Kaoenw bumasg napa FTP. (at 5e 4x2x051 8 /IBC AD "43A3" KTT1-23/ likag WIMCY-18/FA2 port! 40 - - - - - -
>
S 18 XMET18 Kadesns Bumasg napa FTP. Lat 5e 4x2x051 8 /IBC AD "H3A3" KTN1-23/ Uikag WMCY-18/FA2 port? 40 - - - - - -
3
=
& 7 XMET9 | Kadenw bumas napa FTP, (at 5e bx2x051 8 KI-23/ llkag WOTB-2/A2/1AN KI-23/ llkag UMCY-18/FA2 port3 23 - - - - - -
20 XMEZO Kadenw bumas napa FTP. Laf5e 4x2x051 8 KT11-23/ likap AWIC TY3/FAT port] KTN1-23/ Ukag WMCY-18/FA2 ports 8 - - - - - -
]
r§ 21 XME21 Kadenw cbssu RS485 2x2x06 3 KTI-23/Bbod om T-1/BA50-47/RS-485 KTT-23/ Uikagp WMCY-18/XT6:1XT6:2XT6:3 18 - - - - - -
=]
(N
E: 22 XME22 Kadenw cbssu RS485 2x2x06 2 KTI-23/Tlawenms PY BH T-1/A3/RS-485 KTTI-23/ ikag WMCY-18/XT64,XT65XT66 10 - - - - - -
S
S
> /lucm
< 23-2020-N0CT4MY 133
Wam. | Konys | lucm| N°dox)|  [Todn. | Aama ‘
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Hanpabrerue (nocod npoknadku
Haumen- [paga dns
P obarue MasKupobKa Kadens Konusecmbo (- ermpo Odwas o Tumesae | OMEMOK
o3 MOHMAXHOU AL U cesenue ucn. xun dnung, v | Memann | 6 x-0. | 0 mem. | b mpa- 20¢po- | 6 panbul g cmpou-
- xun Omkyda Kyda KOH~- kad. | nomke/| wee (6 mpude | nony memscmba
cmpyx-| nomke | mpyde | mpydel
yuy
23 XME23 Kadenw cbssu RS4E5 2x2x06 2 KTT-23/Tlarens PY BH T-2/A3/RS-485 KT11-23/ Ukag WMCY-18/XT6:7-XT68XT6:9 30 - - - - - -
24 XE36 | Kaden koakcuansHell, SMA-KonHexmop K111-23/ likag IMCY-18/AT1 KT11-23/ Kpsiwa 3dawus 50 - - - - - -
% XES7 | Kaden koakcuansHell, SMA-KonHexmop K111-23/ likag IMCY-18/AT2 KT11-23/ Kpsiwa 3dawus 50 - - - - - -
(bodkas mad/uya UHMep@eUcHsX Kaoeneu
Mapka,/ konudecmbo u cesverue Xun Lnura, m llpumeyarue
Kadesw bumasg napa FTP. (at5e 4x2x051 353
Kadens cbasu RSLES 58
Kadesw koakcuarbheit, SMA-koHHEKmop 100
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(oznacobayo

Macca
lTosuyus HaumerobaHue u mexHUYeckue Xapakmepucmuky Tun, MGpKG, CO0SHAYEHUE COKYNEHME Ko 00apydoOaHyS, Jabod-uszomobume s Eounua Kon-6o | eduHuys, lpum.
onpocHozo Aucma usdesnus, mamepuanol U3IMEpEHUS 2
7 Odopydobanue
/1 Ukag WMCY-18 ((2000+200 yokons)x800x600 (Bxlxl), nepedras v 3adHag 23-2020M0C14TY 16 16 2636465 A0 Y3 un y
dbepu meman/iuyeckue)
12 Ukag AMIC TY3 (500x400x250 (Bxllixl) HabecHozo ucnonkerus) 23-2020-M0CT4Y9 19192 A0 "YFA3” wm 7
2 Odopydobarue dna APM
—. (17 8700,/ 16384Mb,/ 2000256550 Gb/ | IOHTOOINRS 720~ 18I Lenovo un 2
y GTX10507i/silver,/ W10 MT '
Knabuamypa wm 2
Mol wim 2
Morumop 49" XK [G49 KEHQZ;UPZ[ FULL LG wm 7
Kaoenw HOM| 10m wim 7
Morumap 27 XK Bend PUZ27004 Bend wim 2
Kporwimeur dng Mosumapa 49” wm 7
Akycmuyeckas cucmema 20 HP Multimedia Speakers ybem: 4epkei br36 7aa wm 2
NcmoyHUK 0PCREDEOOUHDZ0 NUMAHLS Powercom IMP-12004P wm 2
Lemebou yanuwumess 3 Mempa 5 po3emok wm 2
Ang APM
Medesw dng APM (cmar, mymdoyka, cmys) wm 7 JeXYpHOZO
INEKMPUKA
7 Ooopydobarnue Gns nepexockozo APM
HP 250 G6 /13 702004/ 128550,/ DVD-
Hoymog R,/ WiFi/BT/ Winl0Pra/ 156"/ 196 Kz HTOBEAZALS » wm !
Kaoens VGA-VGA wm 7
4 [lpozpammHoe obecneqerue dng APM
110 «llyparuda 2.0 lpom (epbepy -6 TK «Cucmemsl U TexHonozuuy K- 4
Ogucroe 110 OfficeStd 2010 npabo Ha ucnosns3o6arue wm 7
Anmubupyc Kaspersky Engpoint Security for Node wm 7
=
3
S
Q] 23-2020-M0CT41'Y
S
S A0 "93A3" no np Skobreba 45 2 Yedokcaps
S - NAonys) lucm |V dok . N Alama
E Paspao Konecrukoba | o7 | U220 | Pekorcmpykuyus (Bredperue yugpobod nodcmanyuu)| (madvs | /lucm /licmob
[lpok, Pedomob 0220 KTT1-23 b kopnyce 7 y B
< N2 no npHkobreba 45 2 Yedokcaps '
8
2 H kowmp. Vbbob o220 (neyuguxayus o0gpydobarus
§ 7 A ek candpol o220 LI SAS
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Tun. Mook 0503HaYeHUe Kod odopydobarus, Edunuya Macca
lTosuyus Haumenobarnue v mexHUYeCKUE XAPaKMEPULMUKY 7 . MOpKA, u3genus, Jabod-uszzomobumens usmepe- | Kon-6o | eduHuys, llpum.
DKYMEHMA, ONPOCHOZO AUCMA
mamepuanol HUA Kz
5 Kadenu u kadesnsHsle npuwadnexHocmy b cocmabe:
Apmupobansen wHyp onmuseckud (namy-Kopd) NTSS PREMUN dpc LL/UPC-LL/UPC NISS-OPC-FI1-625- IMunuumK wim 8
625/125 30mm 10m [ S7H LC/U-LCU-30-10-A ‘
ApmuypoBanken wHyp onmusecku (namy-Kopd) NTSS PREMUM dpoc L/ UPCLL/UPC NISS-OPC-P1-625- IMunuuEK wm 2
625/125 30mm 18m [ SZH LC/U-LC/U-30-18-A '
ApMupobasmel wHyp onmuYeckud (nam4y-kopd) NTSS PREMUM doc LL/UPC-LL/UPC NISS-PC-PIT-625- Ik wm 2
625/125 30mm 20m L S7H LC/U-LCU-30-20-A '
ApmuypoBanken wHyp onmusecku (namy-Kopd) NTSS PREMUM doc LL/UPCLL/UPC NISS-OPC-1-625- IMunuuEK wm 8
625/125 30mm 30m [ STH LC/U-LC/U-30-30-A '
Kaoeny cbasu FIP (4 napw) Cat 5 Belden 7868F Belden M 753
Pasverm RJ-45 (BP8L) kamezopus Se kparupobarHei wm 40
Konnayok dng pazvema RJ45 wm 40
Kadesk KWTFBKE He (A] - LS 2x2x06 AD «3nexkmpokae/ib» M 58
1 fonyckaemcs 3ameHa ooopydobanus u mMamepuanol Ha gpyzue muns C aHGA02UYHLIMU Xapakmepucmukamu.
2. [nuHa kaoeneu YmoHAEmCs pu MOHMAXE.
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