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BBEJEHME

Hacrosiijee pyKOBOACTBO TIO 3KCIUIyaTalldM TpeAHA3HAYeHO /il O3HAaKOMJIEHUs C paboToW,
KOHCTPYKLIMel U 00C/Ty>KUBaHUEM PerucTpaTopoB aBapuiHbIX coObiTHl AYPA-08, nasnee 1o TekcTy
0003HaUeHHbBIX KaK «PEerMCTPATOPhI».

PyKoBOZCTBO 10 3KCITyaTaljii COCTOUT U3 2 yacTeu:
YacTts 1 coepXKUT OCHOBHBIE pasfiesibl;
YacTb 2 ONMUCHIBAeT COCTaBHBIE UaCTH PETUCTPATOPOB aBapuitHbIX coObITHii AYPA-08.

[Tepes HauasoM paboTBl C perMcTparopaMu HeoOXOAMMO O3HAaKOMUTBCS C  HACTOSIIVM
PYKOBOZICTBOM I10 3KCIIyaTaljiu, B TOM UMCJIe C TIePBOM YacCThlO, a TaKXKe C JJOKyMeHTaMMU:
* Peructparop aBapuiiHbIXx coObiTHi AYPA. OmnmcaHue W PYyKOBOJCTBO IIOb30BaTesis
nporpaMMHOro obecrnieuenust AuraQt;

» [Iporpamma npocMmotpa aBapuiiHbIxX (paiinoB Aura2000.exe. PykoBozCTBO oneparopa;
* [Iporpamma ComtradeR. PykoBozACTBO mo/ib30Bareris.

B omucanusx O/I0KOB TpuBeJjeHO o00O3HaueHWe TIpM 3akaze M MIM(pP B COOTBETCTBUU C
KOHCTPYKTOPCKOM IOKyMeHTalueli (KOHCTPYKTOPCKoe 0b603HaueHue).

KoHcTpyKkTOpCckoe 00603HaueHWe TPUBEEHO C Lie/IbI0 COTIOCTaB/IeHUs] BePCHMU DYKOBOJCTBA I10
9KCIUTyaTaldy C KOHKPeTHBIM BapUAHTOM UCIIOHeHus1 6s10Ka. Takke HEKOTOpbIe JOTOTHUTE/IbHbIe
JleTaJii 3aKa3bIBalOTCS 110 KOHCTPYKTOPCKOMY 0003HaueHUro.

V3roToBUTE b TIOCTOSIHHO BeJIET PabOThI 10 COBEPILIEHCTBOBAHUIO MPOAYKLIMH, TIO3TOMY OCTaBJIsSIeT
3a coboii mpaBO BHOCUTH M3MeHeHHsI B KOHCTPYKTOPCKOe 0003HaueHue.
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1 CUCTEMHBIE B/IOKHN
1.1 HA3SHAUEHHWE

1.1.1 CucremHble OJIOKM TIpeJHa3HaueHbl [jIi MCIOMHEHUs Koja BcTpoeHHoro I10,
obecrieunBaroIero BBIMIOHEHWe Bcex GYHKIMK peructparopa. K cucreMHOMy O/10KY
TIO/JK/TFOUAIOTCSI KOHLIEHTPATOPhbI CUTHAJIOB, U3MepHUTe/IbHbIe TTpeobpa3oBaTed, 6/10Ku BBOjA
IACKPETHBIX CUTHAJIOB.

1.2 OBO3HAYEHMUE ITPU1 3AKA3E

1.2.1 Crpykrypa o603HaueHust

CucremHbiii 6510k AYPA-08-V1HH (XxapakTeprUCTHKH)
rje
V1 — BapuaHT UCIIO/IHEeHNUS:
K — cucremHbI# 610K «K/lacCUUYeCKOT0» UCTIOJTHeHUsI PerMCcTpaTopa, UMeeT BXO/bl
JUTs TIOAK/TIOUeHHsT TipeoOpa3oBareield C aHaJIOTOBBIMU BBIXO/IAMU;
P — cucTremHbI 6/10K «pacripezie/IEHHOTO» UCTIO/IHEHUsI perucTparopa, UMeeT
BXO/Ibl JIJIS1 IOAK/IFOUeHUs1 KOHLIeHTpaTopoB cetu AYPA-P;
KP — cucremHblI# 610K «rMOPUIHOTO» UCTIOIHEHUS PErMCTPaTopa, UMeeT U BXO/bl
JUTS TIOAK/TIOUeHHsT TipeoOpa3oBarerield C aHa/IOTOBBIMH BBIXOJIAMU U BBIXO/IbI
IS TIOAK/TFOUeHHs KOHLIeHTpaTopoB ceTu AYPA-P;
L] — cucTeMHbIi 610K «1(PPOBOTO» UCIIOTHEHUST PErUCTPaTopa, MoJyyaeT BCe
CUrHaJ/Ibl Mo nmpoTokosy M3OK 61850.
HH — TOPSIAKOBBIA HOMEP M0/IBapUaHTa UCIIOTHEeHUS;
(XapaKTepuCTUKU) — i1 BapuaHTOB «K» B ckoOKax rpuBeZieHO KOJIMUeCTBO aHAIOTOBbBIX
BXOJZIOB CUCTEMHOTr0 0/10Ka.
1.2.2 BapuaHTbI UCIIOJIHeHUs1 U 0603HaueHUe TIpY 3aKase TpUBeeHbI B Tabuile 1.

Tabmuna 1

Komu- |Komuue- |KonuuectBo Bcrpoe |Pasmepst
O603HaueHye 1Py 3aKase KoncTpykTopckoe .

YeCcTBO |CTBO MOp- | CUTHAJIOB, HE |HHBIA | B/1oKa

o0b603HaueHue D

vHTEep- |TOB cet |0osee MyJIET

¢eiicoB | AYPA-P yTpaB-

Ethernet aHa- | /ucC- JIEHUs U

JIOTO- |KpeT- | uHJuKa-
BBIX | HBIX RV
CucremHbliii 6nok AYPA-256 CBE.01.1110-03.1 2 0 64 512 - 255x204
(64 aHa/OroBHIX CUrHAA) x164
CucremHblii 610k AYPA-256 CBE.01.1110-03.4 2 0 256 |512 - 255x204
(256 aHaNOroOBBLIX CUTHAJIOB) x164
Cucremnsiii 6ok AYPA-08-K1 TBI'TI.01.1111-04 4 0 256 [512 + 255x204
x164
Cucremnbiii 610k AYPA-08-K2 TBI'11.01.1114-04 4 0 256 [512 + 255x204
x164

CuctemHsIi 6710k AYPA-08-K2 TBI'11.01.1112-01 4 0 32 128 + 255x204
ucm.1 x164
Cucremnsiii 6ok AYPA-08-K2 TBI'I.01.1112-02 4 0 64 256 + 255x204
WCIL.2 x164
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Cucremubiii 6ok AYPA-08-P1 TBI'11.03.1108 4 2 2562 (10242 |+ 255x204
x164
CucremHblii 610k AYPA-08-P2 | TBT'L1.03.1109 4 2 2562 (10242 |+ 255x204
x164
CucremHblii 610k AYPA-08-111 | TBILI.13.1201 6 0 0 0 - 19”7, 2U

U Bce cucTeMHbIe 6/I0KM UMEIOT BO3MOXKHOCT TO/TyUeHHs] JOTIO/IHUTE/IbHBIX CUTHAJIOB I10
nipotokoiy MOK 61850 KonmmuecTBO LIM(PPOBLIX KaHAIOB OMKCAHO B paszene «[IpakThueckas
KaHa/IbHOCTb PerucTpaTropa» AOKyMeHTa «PerucTpaTtop aBapuiiHbIX coObiTHit AYPA. Onrcanuve u
PYKOBO/ICTBO T10/Ib30BaTe/Isi IporpaMMHOro obecrieueHust AuraQt».

2 Ilnsa cucteMubIx 6710k0B AYPA-08-P1, AYPA-08-P2 yka3aHo KOJIMUeCTBO CUTHAJIOB,
ro/TyyaeMbIX yepe3 KOHLieHTpaTopbl ceth AYPA-P.
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1.3 KOHCTPYKIIA

1.3.1 CucremHble G6/I0KU BBHITIONIHEHBI B MeTas//IMueCKOM KOpIyca, uTo obecrieurdBaeT 3aljuTy
O710KOB OT 3/IeKTPOMAarHUTHBIX TI0/ieli W obecrieurBaeT, BMeCTe C TeM, J[O0CTaTOYHYHO
MeXaHUUeCKyl0 MPOYHOCTh KOHCTPYKLIMHM, HeoOX0AUMYI0 MpU JIMTeNbHOM JKCITyaTtaljiy B
TIPOMBIIIEHHBIX yC/IOBUSIX.

1.3.2 CucremMHbIe 06/10KM UMeIOT Ge3BeHTU/IITOPHOE MCTIOTHEHUE, UTO TIOBBIIIAeT Ha/léKHOCTh
Y MCK/TI0YaeT HeoOX0AMMOCTh ITepUONUeCcKOi 3aMeHbl BEHTU/ISITOPOB.

1.4 COCTAB

1.4.1 B xoprmyc cucteMHOro 6/10Ka yCTaHOBJIEHBI:

* [IpoueccopHas nnara;
* OrneparvBHas NaMsTh;
e DHeproHe3aBUCHMOe HeMeXaHWYeCKoe 3allOMUHarolee yCTPOMCTBO Ha OCHOBe
MuKpocxeM namatu (SSD auck);
*  Mopaynbs UHAVKALMY;
* Mogy/nb JUCKPeTHBIX BbIXO/OB;
* BropuuHble NHCTOYHUKY NTUTAHUS;
* CoeauHuTesbHbIE Kabesy.
1.4.2 JlomoyHUTe/IbHO HEeKOTOpbIe BAPUAHTHI UCIIOJIHeHUs COZlepyKar:
* B0k conpshkeHUs yCTaHOB/IEHHBIM B Pa3béM IPOLIeCCOPHOM IJ1aThl;
*  Mopgynu BBOZa aHAIOTOBBIX U AUCKPETHBIX CUTHAJIOB;
* Mogynb JUCKPeTHBIX BbIXO/OB;
e Ilyner MHAUKALMU U YIIpaB/IeHUA.
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1.5 CUCTEMHBIE BJIOKU AYPA-256

1.5.1 B cocraBe peructpatopoB AYPA-08 momyckaeTcs TpUMeHeHre CUCTEMHBIX 0/I0KOB
AYPA-256 u3 cocraBa paHee BbinyckaeMbix [ITK «AYPA-07», MOfepHU3UPOBaHHbBIX MYTEM
yCTaHOBKH MporpaMMHoro obecrieuenust AuraQt.

1.5.2 Bugpl cucremHoro 6moka AYPA-256 (BapuanT ucnonHeruss CBE.01.1110) co cTopoHbI

repeiHeN U 3aiHel naHesield npeACcTaBaeHbl Ha PUCYHKe 1.

PucyHoxk 1

1.5.3 Onmcanue cucteMHbIX 6710K0B AYPA-256 npuBeieHO B PYKOBO/ZCTBE 110 KCILTyaTalil
P3O 4252-001-12325925-2023.
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1.6 CUCTEMHBIE BJIOKU AYPA-08-K

1.6.1 OrpaHuueHus IpUMEHEHUs

1.6.1.1 Kax/piii Pa3béM /1151 MOAK/TFOUEHUS] MO/Ty/Iel aHa/IOTOBBIX CUTHAJIOB 00eCTIeuBalOT He
6osiee 5 BT MoI[HOCTH /151 UTaHus MoAysist. Ha 1 Mozy/ib MO>KHO YCTaHOBUTE He Oosiee 3
ripeobpa3oBareielt MOCTOSTHHOTO HanpspkeHust/Toka [TTTH-xxx, TTIIT-xxx (ocTanbHbIe —
MOTyT OBITH TTpeobpa3oBaTessiMU IlepeMeHHOT0 HalpsDKeHHST/TOKa).

1.6.1.2 TIpu HeOOXOAUMOCTH YCTAHOBKH B 1 Mozy/b Oosiee 3 rpeoOpa3oBaresieit MOCTOSTHHOTO
HarpspkeHust/Toka [TITH-xxx, TIITT-xxx — TpeOyeTcsl yCTaHOBUTD JAOTIO/THUTETbHBIN
HUCTOUHUK NUTaHud 12 B MolHOCTLIO He MeHee 15 BT.

1.6.2 KoHcTpyKUUs

1.6.2.1 Bugpl cucremHoro 6moka AYPA-08-K1 co cTopoHbl TiepeiHedl W 3a/iHel maHesei
Tpe/iCTaB/IeHbl Ha PUCYHKe 2.

PucyHoxk 2

1.6.2.2 Bugpl cuctemHoro 610ka AYPA-08-K2 TBI'1].01.1112 co cTopoHbI niepefHeit 1 3ajHei
TraHeJsieil Ipe/iCTaB/eHbl Ha PUCYHKe 3.

PucyHok 3
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1.6.2.3 Bugpl cuctemHoro 6yoka AYPA-08-K2 TBI'1].01.1114 co cTopoHbI iepefHelt v 3aHel
TriaHesield Ipe/iCTaB/IeHbl HA PUCYHKe 4.

PerucTpaTop aBapuiiHbiX COBbITUIA
AYPA-08

IRy E R | e BB R T M ey ye re v v

VBB 1R BIEIE B s B BB B B B R BAE I 1 A

= yErmr=yml

@ iRl S L I

PucyHok 4

1.6.2.4 Ha nuueBoil mMaHenyd pacrlojoKeH BCTPOEHHbIM MyJabT WHAWKALWMKA U YIIPaB/EHUS.
@YHKI[MOHUPOBAHWe TIIyJbTa WHAWMKALUWA W yOpaB/JeHWs ONMCAaHO B  JIOKyMeHTe
«Peructparop aBapuiiHbix coObiTuii AYPA. OmnmcaHue ¥ PYKOBOJCTBO I10J/Ib30BaTelIs
nporpaMMHOT0 obecrnieuerust AuraQt».

1.6.2.5 Ha /uueBoM maHenu TakKe PpacroOXKeHbl CBETOAUOAHbIE WHJWKATOPbI IS
CUTHa/IM3aluu 0 paboTe UM HEeMCIIPABHOCTH, KHOMKH yripaBieHus “ITYCK” u “CBPOC.

1.6.2.6 CaeToauOAHbIE UHAVKATOPBI UMEIOT CJle[iyIolllee Ha3HaueHue:
* cBeroguof “TIMTAHUE” curHanvd3upyomui 0 HaTMIUY TTUTaHUS CUCTeMHOTO 0JI0Ka;
* cBetoguog “JVICK” curHamM3upyrommn 0 3anucy Uiu uteHuu SSD;
» cBeroguog “ITYJIBC”, mwuraroufuii 3e/ieHbI CUTHAJ CUTHAIU3UpyeT 00 WCIIPaBHOCTU

CHCTEMHOIO0 0JI0Ka;
» cetoguog “HEVCITPABHOCTD” curHa/iu3upyroLiyii 0 HeUCIIpaBHOCTHU B LIENSIX MUTaHUs
BXO/THBIX TTpeoOpa3oBaresieii UM HeMCIIPAaBHOCTH CUCTEMHOTO 0J10Ka;

* IIeCTb CBETOJUOAOB /Jisi KOHTPOJIsi pabOoThI ITyCKOBBIX OPraHOB PerrcTpaTopa:
- ceetoguog, “ITYCK”, curHa/M3upyroiyi 0 mycKe 3alMcy aBapuitHOTO MPOLeCCa;
- ceroguog, “BBIINE YCTABKW”, curHaausvpyroluii O TMyCKe MO TpeBbILIEHUI0

yCTaBKU;
- ceeroauos “HVDKE YCTABKW”, curHanv3upymooldid O TYCKe 0 CHWXKEHHIO HIKe
yCTaBKU;

- ceetoguog, “U2 wnu [2”, curHanu3vpyrommm o mycke no 3HadueHussM U, wn Iy;
- ceroguog, “OVICKPETHBIN”, curHamvM3vpyloUmii 0 TycKe T0 CpabaThbIBaHUIO

JIMCKPETHOTO CUTHaa;
- ceetoguog, “YIAJIEHHBIN”, curHanusupylolyii o Mmycke orepaTopoM IO CeTH uepes3
WEB unTepdeiic, 1160 o mycke 1o ceTu OT APYroro perucTparopa;

 kHorka “ITYCK” npesHa3HayeHa /11 KOHTPOJILHOTO IMyCKa 3alMCU aBapUHOTO TPOLIeCca;

* kHorka “CBPOC” — ayist cOpoca MHIUKALIMK MTyCKa ¥ aBAPUMHOW CUTHATM3aL[|H;

* CepBHUCHas KHOIMKa O JJIs1 TIepe3artycka CHCTEMHOTO0 0J10Ka;

* CepBUCHAsi KHOIKa d) JUIsl BKJIFOUEHMsI CUCTeMHOro O70ka B ciaydyae c6osi HacTpoek
(B HOpMa/ILHOM De)XHUMe CHCTeMHbIM OJIOK BK/IHOUAeTCs aBTOMAaTHUeCKU TIpU Tojaye
TIATaHUS).
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Ha 3a/iHelt raHe i pacrionoyXeHbI:
* pa3beM /IS TIOAK/IIOUeHUs TUTAHUS;
* pasbémbl (Al..A8) wMoayneli aHa/sOroBOro BBOJAA [Jis TIOAK/IOYEHUS MOAYJei
ripeoOpasoBareiel;
* pa3bémbr ([11...718) Mozaysnisi BBOZIa JUCKPETHBIX CUTHAJIOB [I/IsI TIOAK/TIOUeHUs: OJI0KOB cOopa
JTUCKPETHBIX CUTHAJIOB;

* KneMMHUK (X 1) /151 TTIOAK/TIOUeHHs 1ieTield BHeIlIHeW CUTHa/TU3aliui;

* pasbeMmsbl /151 IOK/IOUeHHs K JTI0OKaJIbHOW KOMITbIOTEPHOU CeTH;

* pasbeM (9-koHT.) RS-232 14 noaxmoueHrst yCTPOMCTB CHHXPOHU3aL[MM BpeMeHH! OT
r106abHBIX HaBUTALMOHHBIX CITyTHUKOBLIX cucteM [JTIOHACC/GPS;

* uHrepdeiicki USB [/ TIOAKIIOUEHHSI BHEILHEro 3allOMUHAIOIIero  yCTPOMCTBa,

K/IaBUATYPbI, MBIIIIH;

* pa3bémbl RJ-45 a5 nok/toueHuys K jokanbHOM cety Ethernet;
* uHTepdeic A TOAKIOUEeHHST MOHMTOpa (B 3aBUCMMOCTU OT BapUaHTa WCIIO/HEHUS

cuctemHoro 6moka — HDMI, DVI, DP, VGA).

1.6.3 XapakTepuCTHUKH aHaJIOTOBBIX BXOZIOB CUCTEMHOTO 0/10Ka

1.6.3.1 AHasoroBble BXOJbl CHUCTEMHOTO O/I0OKAa TIpeAHA3HAuU€Hbl /i1  TIOAK/IIOUEeHUS
M3MEepUTE/IbHBIX Tpeobpa3oBateneli (u3nueckux BenuurH. [IpeoOpa3oBaTeniu JIO/DKHbBI
obecrieurBaTh rajbBaHUUECKYIO Ppa3Bs3Ky W WMeTh HOPMHUPOBAHHBIM BBIXOAHOM CHTHAI
MOCTOSTHHOTO WJ/TU TIepeMEeHHOT0 HarpshKeHUsl.

1.6.3.2 BxogHoe CONpOTUB/IEHME KaXK0r0 aHa/IOr0BOT0 KaHasia HanpsbkeHrs He meHee 500
KOwm.
1.6.3.3 XapaKTepuCTHUKM aHA/IOTOBBLIX BXO/IOB CUCTEMHBIX O/IOKOB MPHUBE/IEHBI B TAO/IUIIE 2.

Tabmuria 2
OGo3Hauenue pi | KOHCTPYKTOPCKOE [wnara3oH nsMepeHus, eauHuIla | MaciTabHbIi Ko3hdu-
3aKase o0o3HaueHre M3MEpEHUA iHeHT

mul
Cucremubiii 6ok | TBI'L].01.1111 Or-7Bgo7B 0,0035
AYPA-08-K1
Cucremssiii 6ok | TBI'L.01.1114 Or-10B 5o 10 B 0,0003125
AYPA-08-K2
Cucremnsnii 6mok | TBI'LI.01.1112 Or-10B 5o 10 B 0,0003125
AYPA-08-K2

1.6.3.4 TIpu yka3aHHOM B Tabsuile 2 MacitabHoM ko3dduiueHTe B Beb-uHTEpdetice
peructparopa OyzeT 0ToOpa)kaTbCsl HarpsHKeHHe Ha BXOZAX aHaIOrOBBIX KAaHAIOB
cucteMHoro 6710ka B Bosbrax.

1.6.3.5 Eciu aHasoroBele Bxobl cucteMHoro 6ioka AYPA-08-K2 HuKyza He MOJK/IFOUeHbl, B
BeO-uHTepdeiice cucremMHoro 6moka AYPA-08-K2 ¢ KOHCTPYKTOPCKHUM 0003HaueHHUEM
TBI'1].01.1112 6yayT oTobpaxkaTbcsi u3Mepenus okosio 7120 keantoB ALIIT, a ¢
KOHCTPYKTOPCKUM 0603HaueHreM TBI'11.01.1114 — okono 6450 kBantoB ALIII, uto
COOTBETCTBYeT IpUMepHO 2+2,3 BosbTaM. OTO He IB/IseTCs IPU3HAKOM HeUCIIpaBHOCTH
CUCTeMHOro 6/10Ka.
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1.6.3.6 PacnosioxxeHue pa3béMOB M Hymepalys BXOJOB aHAJIOrOBbIX KaHa/JOB CHUCTEMHOIO
6moka AYPA-08-K1 B koMmIuieKTaiud [0 256 aHa/JOrOBbIX CHMTHA/IOB TIPUBEJEHbI Ha

PUCYHKe 5.
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1.6.4 XapakTepuCTUKH JUCKPETHBIX BbIXOJ0B

1.6.4.1 CucremMHbIii O/I0K MMeeT JUCKDETHbIe BBIXOZBI MCIOb3yeMble /ISl CUTHAIU3al[ii O
MyCKe WM HEeUCHpPaBHOCTM YCTPOMCTBA. BbIXOAHOU curHan ¢opmMupyeTcs AUCKPETHBIM
Vi3MeHeHueM COCTOSTHUSI T0JIy[IPOBOJHUKOBOT'O TBEpZOTe/IbHOTO pene
(3aMKHYTO/pa3oMKHYTO) BbIXOAHOM Lenu. KommyTtupyemoe HanpsbkeHue - g0 400B.
KoMMyTHpyeMbIil TOK IIpU pe3MCTUBHOM Harpyske - o 100 MA.

1.6.4.2 Ha3HaueHHe KOHTAaKTOB pa3béMa CUrHa/IA3aLuu

X1

KonrakTe! 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14 — nporpamMmMupyemMas JIOrMKa, B
TOM UHCJie - AyOMpoBaHre cpabaTbiBaHUS MyCKOBBIX YCTaBOK.

KonTtakTbl 15-16 «KackafHbli TMyCK» 3aMbIKalOTCSI Cpa3y IpU HaCTYIIeHUU
MyCKOBOT'O COOBITHSI ¥ OCTAtOTCS 3aMKHYThIMU 0.5 Cek.

KonTakTel 17-18 «Ilyck» 3aMbIKatOTCs MOC/e TMyCKa perucrparopa U OCTAaKTCs B
3aMKHYTOM COCTOSIHUM JI0 CHSITUSI CUTHA/IM3alliy KHOTKOM Ha repefiHell MaHe/n
WM yanéHHO npu oMol nporpammel WEB uHTepdetica

KonTtaktel 19-20 «HeucrpaBHOCTb»  3aMbIKAlOTCSI MPU  HEUCTIPAaBHOCTHU
cucteMHoro 6710Ka, B TOM UHMCJIe TIPHU OTCYTCTBUU TTUTAHUSI.

1.6.4.3 [Ins yBenuueHWsi Harpy30uHOM CrOoCOOHOCTH, B LIeMM BHEIIHeM CUrHaAM3aluu K
cucteMHOMY O/10Ky mopksrouatroTcs pene-roproputen trna MKS2XTIN-11 DC220 wiu
aHa/IOTUYHbIe.

1.6.4.4 XapaKTepHCTHKH peJie-TIOBTOPUTE/IeN U CxeMa MOAK/IUeHNs TIPUBeIeHbI B pa3zaenie 3
HAaCTOALLIero pyKOBOZCTBA 10 SKCILTyaTalluu.

1.6.5 XapaKTepuCTHUKH 3JIeKTPONUTaHUS

1.6.5.1 TIuraHue cucTeMHOro 6/10Ka OCYITIECTBIISIETCS HaPsDKEHUEM ITOCTOSIHHOTO TOKa 24 B.

1.6.5.2 IlpepenbHO AOMyCTUMBIE 3HaUeHUs HarpsbkeHys nuranus: 15...28B.

1.6.5.3 Hampspkenve 24B ¢opmupyeTcs BXOASIILIMM B KOMILIEKT TIOCTaBKA HCTOYHUKOM
MUTaHUs, pabOTalOLMM OT CeTH TMepeMeHHOro TokKa yactotod 50 Il ¥ HampspkeHHeM
(220444) B, (1274£25.4) B, unu OT ceTH MOCTOSIHHOTO TOKa HarpsbkeHreM 220 B.

1.6.5.4 [onycTuMblM YpOBeHb IPOBAJOB U OTKJIOHEHWM HalpsUKeHWs MPU NUTaHWUA OT CeTH
COIIT nipuBesiéH B pasjesne «XapakKTepUCTHUKU 3JIeKTPOIUTaHUs» YyacTu 1 Hacrosiero PO.
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1.6.5.5 TloTpebnsiemass MOIIHOCTb OJIOKOB He  TIpPEBbIIIAeT

TIpUBeIEHHBIX Tabumie 3:

CeyIolUX  3HayeHUuH,

Tabmuria 3
HaumeHoBaHue 6710Ka Makcumaris- Cpenusas

Hasl MOLLJ- MOILIHOCTb,
HOCTb, BT Bt

Cuctemnsriii 670k AYPA-08-K1, AYPA-08-K2 (6e3 50 30

ripeobpa3oBarerieil ¥ 6710KOB cOOpa AUCKPETHBIX CUTHATIOB)

[Tpeobpa3oBarenb epeMeHHOT0 HarpspkeHust [TH-xxx 0.2 0.2

[Tpeobpa3oBatesib CUIIbI epeMeHHOro Toka I[TT-xxx 0.2 0.2

I[Tpeobpa3zoBarens nocrosiHHOTO HanpspkeHust [TTTH-xxx 2.0 2.0

[Tpeobpa3oBatesib TOCTOSTHHOTO HarpspkeHus TTTTT-xxx 2.0 2.0

brok c6opa auckpeTHbix curHanoB BK/I-64 12 6
(BCe curHasbl (50% curxanoB
3aMKHYThI) 3aMKHYTHI)

bnok cbopa auckpetHbix curHanoB BK/1-64-5B 3 3

Moso6m0k 30 15

AYPA-GPS 5 4

CymmapHasi motpebsisiemast MOIIIHOCTb, OPUEHTHPOBOYHO, BT:

- 151 KOHGUTypaLluy Ha 256 aHanoroBbIX U 512 JUCKPEeTHBIX 201 117

curHasioB (60 mpeoOpa3oBaresiell mepeMeHHOTO

TOKa/HarpsbkeHusl, 4 peobpa3oBaresisi TOCTOSHHOTO

Toka/HanpspkeHus, 8 mwt. BK/-64, moHoOm0K, AYPA-GPS);

- 1151 KoHGUrypauyu Ha 64 aHamoroBbiX U 128 AUCKpPeTHBIX

curHasoB (12 npeobpa3oBareseli IepeMeHHOTO 120 72

TOKa/HarpsbkeHusl, 4 peobpa3oBaresisi TOCTOSHHOTO

ToKa/HanpspkeHus, 2 wt. BK/-64, moHoOm0K, AYPA-GPS);

1.6.6 VHuTepdeiichl cBsizu

1.6.6.1 CucrtemHbIi 6710K MMeeT UHTeP(EeHChI:
e Ethernet 10/100/1000 M6ut/c;

e USB 2.0 mo I'OCT P MDK 62680-4 i OOAKIIOYEHUS BHENIHETO 3alIOMHUHAIOIIETO

YCTPOWCTBA;

* RS-232 misg mogkiiovueHNs yCTPOMCTB CUHXPOHHU3AI[MH BPEMEHHU OT T7I00aTbHbIX

HaBUral[MOHHbIX CrTyTHUKOBBIX cucteM [JIOHACC/GPS.

1.6.7 MexaHuueckue XapakTepUCTUKU

1.6.7.1 T'abapuTHBIe U yCTAaHOBOUHbIE Pa3Mephl yKa3aHbl Ha PUCYHKe 67 B [Ipunoykernu A.

1.6.7.2 Macca cuctemMHoro 6;10Ka He MpeBbIIIaeT 5 KT.
1.6.8 Pabora

1.6.8.1 M3mepsieMblii aHAIOTOBBIM CUTHAJI TTOCTYIIAeT Ha BXOJHbIe TIpeobpa3oBare/iv, KOTOphIe
TIpeoOpa3yroT ero B YHU(MUIIMPOBAHHBIM CUTHA/ HarpsbkeHUst 5B (#elicTByroIee 3HaueHMe)

umu -7B...+7B (mocTossHHOe WM MTHOBEHHOe

3HaueHue).

Hanee

CUI'Ha/I 110

COEeAVHUTE/IbHOMY KabeJstro MOCTYIMdeT Ha dHA/IOTOBbI€ BXOAbI CUCTEMHOI'O 0/10Ka.
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1.6.8.2 AnasnoroBble BXO/bI cUCTeMHOro Om0Ka mogkmodeHbl K AL, KoTtopeiii ipeobpa3syer
aHaJ/IOrOBbIM cUrHas B LU(poBbie Kofabl. COCTOSHUS JUCKPETHBIX CUTHAJIOB, TI0/ydyaeMble OT
6nokoB BKII-64 u BK]/I-64-5B, mpoxoaaT uepe3 KOMMYTaTOpPbl JAMCKPETHBIX CHTHA/IOB U
TaKke rpeobpa3yroTcsi B LIM(POBOM KOJ,.

1.6.8.3 TlonyueHHble 1[M(ppPOBBIE KOl MOCTYMNAlOT Ha TJIaTy MPOLeCCopa, Te HerpepbiBHO
TIepernuChIBAlOTCA B LIMK/IMUeCKUd Oydep, pacrmono)keHHbI B orepaTUBHON TamsaTd. Bo
BTOpOi1 Oydep TNPOU3BOAUTCS 3alMChb aHAJIOTOBLIX BeJMYMH W COCTOSIHUM [JUCKPeTHBIX
CUT'HAJIOB, TO/Ty4YaeMbIX T10 JIOKaJIbHOM ceTH 1o rpotokosaM MOK 61850.

1.6.8.4 TIporpammHoOe obecrieueHHe HETIPEPLIBHO TPOM3BOAWT aHA/IW3 TOTOKA AAHHBIX Ha
TpeZiIMeT HACTYIUJIeHUSI TyCKOBOTO COOBITUSI W, B C/lyuae BBITIOJTHEHUSI YCJIOBHUS IycCKa,
pPerucTparop nepexofuT B PeXXWM 3allMCU aBapuiiHoro aiisia, HauMHasi C Tpe/laBapuiHOTO
pexxuma.

1.6.8.5 TIporpammHoe obecrieueHre IPOM3BOAUT PACUET U3MEPSAEMbBIX 3HAUEHHUH [I/Is1 TIepeiaun
B cuctemy ACYTIL.

1.6.8.6 Ilporpammuoe obecrieuenrie umeer WEB nHTepdelic, Kyza BIBOAUTCS rpaduuecKoe
otobpakeHWe ¥ BeIWYMHBI TlapaMeTPOB HOPMasbHbIX pexumoB. Takke uepes WEB
uHTepdetic obecrieuriBaeTcsi KOHPUTYPHUPOBAHKE PErHCTpaTopa.

1.6.8.7 CuctemHbIii 650K obecrieuriBaeT BH3yalbHYI0 WHJWKALMIO TPU HEHCTIPaBHOCTAX, a
TaK>Xe UMeeT BbIXOZ, /151 TIOJK/IF0UeHUs Liefleld BHellHel aBapUMHOM CUTHA/IA3al[1u.

1.6.8.8 CuctemHbIH /10K COIEPKUT CTOPOXKEBOM TaliMep MpeHa3HaueHHBIN [I7Is
aBTOMaTHUeCKOro BOCCTaHOB/IeHUsI pab0OTOCIIOCOOHOCTY CUCTEMBI B C/Tydae armnapaTrHoro
WM TIPOTPaMMHOTO cOOsl.

Jloruka paboTbl CTOPOXKEBOT'O TaiiMepa ciie/[yIoiias:

1) TMocne BkoUeHUs: (WM Tiepe3arpy3ku) CHCTEMHOTO 0Ji0Ka OTCUMTHIBAETCS WHTEpBas
16 munyT. Ecii B TeueHMe S5TOro BpeMeHH He HauMHalOTca obpaijeHuss K O/0Ky
conpspKeHHsl, GOPMHUPYeTCs CUTHAJI Tlepe3arpy3Ki CUCTeMHOTO O7I0Ka.

2) ITocne nepBoro obpalljeHrsi CTOpPOXKeBOW TaiiMep repexofuT B pabouuii pexxum. Eciii B 3TOM
peXXuMe TIpomazaroT obparijeHusi K O/IOKy COMpsDKeHWs, TaliMep depe3 56 CeKyH[ mociie
nocnefHero obpaiteHust GopMUpyeT CUrHas Nepe3arpy3Ky CHCTeMHOro Os1oKa.
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1.7 CUCTEMHBIE bJIOKU AYPA-08-P

1.7.1 KoHcTpyKuUs

1.7.1.1 Bupg cuctemHoro 6/710Ka ByXCTOpOHHero obcmyxuBanus AYPA-08-P1 (TBI'L].03.1108)
CO CTOpOHBI TIepefiHelt 1 3a/jHelt aHesiell pe/icTaB/ieH Ha PUCYHKe 6.

PucyHnok 6

1.7.1.2 Bug  cucremHoro  670ka  ogHOCTOpoHHero  obcnykuBaHusi  AYPA-08-P2
(TBT'L].03.1109) nipefcTaB/ieH Ha PUCyHKe 7.

CBEW BTO7
Perncrpatop asapuitHbix cobbitui ~ comi com2

PucyHok 7

1.7.1.3 Ha nuvueBol MaHeny pacrioyiokeH BCTPOEHHBbIM My/JbT WHAWKALMA U YIIpaB/eHUs.
@DYHKIMOHMPOBaHYe My/bTa MHAWKALIMY U yTIpaB/ieHHs OIUCaHo B JOKyMeHTe « Perucrparop
aBapuiiHbIX cobObiThit AYPA. OmmcaHve W PYKOBOACTBO TIO/B30BaTesisi MPOTPaMMHOTO
obecrieuenus AuraQt».

1.7.1.4 Ha nuieBoM TiaHe/JM TaKKe pacroioXKeHbl CBETOAWOJHble WHAUKATOPbI  [I7Ist
CUTHa/IM3alMu 0 paboTe WM HEeMCIIPABHOCTH, KHOMKH yripaBieHus “ITYCK” u “CBPOC.

1.7.1.5 CaeToauoAHble UHAVKATOPBI UMEIOT CJlefiyIolllee Ha3HaueHue:

* cBeroguog “IIUMTAHUE” curHamm3upyomyii 0 HaIMYuy MATaHWsl CUCTEMHOTO 0J10Ka;

* cseropuog “AMCK” curHaamsvpyroLum 0 3anicy Wiy yreHnu SSD;

* ceroguog “ITYJIBC”, muraromuii 3e/eHbld CHTHAl CUTHAaIM3UpPyeT 00 MCIIPaBHOCTH

CHUCTEeMHOro 0JI0Ka;
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* cseropuozg “HEMCITPABHOCTD” curHanusvpyrolyi 0 HeUCIIpaBHOCTH B LIEMSIX MMATaHUs
BXOZIHBIX Mpeobpa3oBaresieil Wi HEUCIIPABHOCTH CUCTEMHOTO 0J10Ka;

*  [IeCTb CBETOAWO/OB /il KOHTPOJIsi pabOThI MyCKOBBIX OPraHOB PerucTparopa:
- ceetoguog, “ITYCK”, curHa/iM3upyrolyi 0 Mycke 3alMCH aBapUIHOTO TPOLIecca;
- ceetouog, “BBIIIE YCTABKIW”, curHanv3upyoLyy o MycKe M0 NPeBbIIIeHNI0 YCTaBKY;
- ceeroguog, “HVDKE YCTABKW”, curHanu3upyrolmvid O IyCKe [0 CHWDKEHUIO HIDKe
yCTaBKW;
- ceetoguog, “U2 wiu [2”, curHanu3upyommi o mycke 1o 3HaueHussM U, wiu Iy;
- cetoguog,  “IVCKPETHBIN”, cuUrHanusupyromyii o Tmycke 1o cpabaThIBaHHIO
JVICKPeTHOI'O CUTHaJIa;
- cBeTogmog, “YIAJTEHHBIN”, cUrHanu3upymomuii 0 TyCKe OIMepaTopoM IO CeTH uepes
WEB unTepdetic, b0 o mycke 1o CeTH OT APYTOTr0 PerucTpaTopa;

* kHomnka “TTYCK” npefHa3HaueHa /i/1s KOHTPOIbHOIO MyCKa 3aryCcy aBapyuiHOTO MpoLecca;

* kHonka “CBPOC” — asisi cbpoca MHAUKAIMK MTyCcKa U aBapUMHOM CUTHAIM3ALIWY;

*  CepBUCHAasl KHOIKa O JITs Tiepe3artycka CUcTeMHoro 6710Ka;

* CepBUCHasl KHOIIKA (I) [l BK/TIOYEHUWS] CHUCTeMHOro Osioka B ciydae cOos HacTpoek
(B HOpMa/sILHOM pEeXHWMe CHCTeMHbI OJIOK BK/IIOUAETCs aBTOMaTUYeCKW TIPU Tojade
TIATaHUS).

1.7.1.6 Ha 3ajHeil maHe/syd CUCTeMHBIX OJIOKOB C JBYXCTOPOHHMM OOCTy)XvBaHUeM (WA Ha
JIULIeBOM TaHe/Iu CUCTeMHBIX OJIOKOB C OZHOCTOPOHHUM 00C/Ty>KUBaHUEM) PacrioyioyKeHbl:

*  pasbeM /ISl [TOAK/II0UeHUs TUTaHUs;

* pa3bémbl KP1 u KP2 g5 noakatoueHrs KOHLieHTpaTopoB cetu AYPA-P;

*  KJeMMHUK (X1) A/1s1 moAK/Ir0UeHUs 1ieTiell BHellIHel CUTHaIU3alluu;

* pasbeM (9-koHT.) RS-232 pasia mopk/toueHWs YCTPOMCTB CHHXPOHM3al[id BpeMeHU OT
r7100a/TbHBIX HaBUTAIIMOHHBIX CIYTHUKOBBIX cucteM [TTOHACC/GPS;

* wuHrepdelicei USB 171 TOAKIIOUEHUsI BHEIIHero 3alOMHUHAOILIero  yCTPOMCTBa,
KJ/IaBUATyPbl, MBILLIH;

* pa3bémbl RJ-45 15 mogk/toueHus K ioKanbHOM cet Ethernet;

* uHTepdelic s TOAK/IOYeHWs MOHUTOpa (B 3aBUCUMMOCTHA OT BapyaHTa MWCIIO/JHEHUs
cuctemHoro 610ka — HDMI, DVI, DP, VGA).

1.7.1.7 K pasvémam KP1 u KP2 moxeT ObITh MOAK/IIOUEHO [0 8 KOHI|EHTPAaTOPOB CeTH
AYPA-P.

1.7.1.8 KoHIeHTpaToOpbl MOTYT ObITH CO€IMHEHBI B IIeTI0YKY WU J€PEBOM.

1.7.1.9 K KaXgoMy KOHI[EHTPAaTOpPy MOXET ObITh TOAK/IOUEHO 0 8 W3MepUTe/bHBIX
nipeobpa3oBaresieit (cM. Tabmuiry 10) u 1o 8 6/10k0oB cObopa JUCKpeTHBIX curHanos JIC-16.

1.7.1.10 Kaxpgeiii mipeobOpa3oBaTeslb WMeeT 4 aHA/JOTOBBIX KaHajaa, uUTO TI0O3BOJISIET
PerucTpaTopy M3MepsATh U PeruCTpUpoBaTh A0 64*4 = 256 aHaIOroBHIX KaHAIOB JIFOOOTO
TUIa (TTepeMeHHbIN TOK, IepeMeHHOe HallpsbKeHre, IOCTOSTHHOe HarpshKeHue).

1.7.1.11 Kaxppiii 610k c6opa auckpeTHbIX curHaioB /JC-16 umeer 16 BXOZIOB, UTO MO3BOJISIET
orpammBarh 0 8*8*16 = 1024 1UCKpeTHBIX KaHa/IOB.

1.7.1.12 WUtoro cucremHbie 6moku AYPA-P1, AYPA-P2 wmoryTr omnpaimmBate A0 256
aHa/JIOrOBbIX CUrHaAoB W 70 1024 [UCKpeTHBIX CUTHA/OB, I[lepe/jlaBaeMbIX 4epes
KOHLIeHTparTopsl 110 cet AYPA-P.
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1.7.2 YacToTbl JUCKpeTHU3aL1U

1.7.2.1 BapuanThl BbIOOpa 4YacTOThl  [JUCKPETH3al[UM CUCTeMHBIX Om0KoB AYPA-P B
3aBHCHUMOCTH OT KOJIMUECTBa aHAIOTOBbIX, AMCKPETHBIX KaHa/IOB MPUBE/IEHbI B Ta0/uIle 4.

Tabmuna 4
Uucno aHanoroseix | Yucio AUCKPeTHBIX YacroTa AUCKpeTU3aLuu
KaHaJsloB KaHasio0B
I'y Touek Ha nepuop,
64 256 1000, 1200, 2000, 2400, 20,24,40,48,80
4000
128 512 1000, 1200, 2000, 2400 20,24,40
256 1024 1000 10,12,20

1.7.3 XapaKTepuCTHUKHU JUCKPETHBIX BbIXO/OB.

1.7.3.1 Cucrtemnsie 6;10ku AYPA-P1 u AYPA-P2 umMerOT IUCKPeTHbIE BBIXO/bI UCIO/b3yeMble
[JI1 CUTHa/lM3aluMu O T[yCKe WIM HeMCIIPaBHOCTM YCTPOWCTBa. BBIXOAHOM cHrHan:
(opmMHpyeTCsl IUCKPETHBIM HM3MeHeHHeM COCTOSIHUSI MOJYIIPOBOJHUKOBOIO TBEpZOTeIbHOIO
pesie (3aMKHYTO/pa30MKHYTO) BBbIXOZHOW Lienu. KomMmyTupyemoe HanpsbkeHue - 1o 400B.
KoMMyTHpyeMBbIl TOK IIPYA Pe3UCTUBHOU Harpyske - o 100 MA.

1.7.3.2 Ha3HaueHue KOHTAKTOB pa3bémMa CUrHa/IU3aLuu

X1

KonrakTe! 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14 — nporpamMupyemMas JIOrMKa, B
TOM YHCJIe - AyOnMpoBaHre cpabaThiBaHMsI ITyCKOBBIX YCTaBOK.

KonTakTtel 15-16 «KackafgHbli MyCK» 3aMbIKalOTCS Cpa3y MpPU HaCTYIJIEHUU
ITyCKOBOTO COOBITHS 1 OCTarOTCs 3aMKHYThIMU 0.5 cek.

KonrakTel 17-18 «Ilyck» 3aMbIKatOTCs MOC/e IyCKa perucrparopa U OCTarTCs B
3aMKHYTOM COCTOSIHMM [0 CHSTHUS CUTHa/IM3aly KHOIMKOM Ha IrepefiHeld MaHe/lr
WY yanéHHo 1pu oMoty nporpamMmmel WEB unHTepdeiica

Konrakter 19-20 «HewucripaBHOCTb»  3aMBIKAlOTCSI TMPU  HEUCTIPABHOCTU
crcTeMHOro 0/10Ka, B TOM YHCJ/Ie TIPH OTCYTCTBUU TTUTAHMUSI.

1.7.3.3 [Insg yBenuueHWss HArpy30uHOM CMOCOOHOCTH, B LIeMM BHELIHEM CUTHaIW3alud K
cucteMHOMY 010Ky TofiK/rouatoTcsi pene-mioBropurend tunma MKS2XTIN-11 DC220 wm
aHajIoTUyHble.

1.7.3.4 XapakTepuCTHKU pejie-TIOBTOPUTENe U CXeMa MOJK/II0YeHNs NpYBe/ieHbl B paszene 3
HaCTOsLLIero PYKOBOZCTBA I10 3KCITyaTal{yu.

1.7.4 XapakTepuCTUKH 3/71eKTPOITUTaHUSA

1.7.4.1 TlutaHue cucTeMHOTO O/I0Ka OCYIL[eCTB/ISIETCS] HANPsDKeHUEM TTOCTOSTHHOTO ToKa 24 B.

1.7.4.2 TlpepenbHO AOMYyCTHMMBIe 3HAYeHUs HalpspkeHus uranus: 15...28B.

1.7.4.3 Hampsbkenue 24B dopmupyeTcss BXOASIIMM B KOMIUIEKT TIOCTaBKA HCTOYHUKOM
MUTaHus, paboTaloIyM OT CeTH TepeMeHHOro Toka uactotod 50 I'i u HampspkeHHEeM
(220444) B, (1274£25.4) B, wnu OT ceTy NOCTOSIHHOTO TOKa HanpsbkeHreM 220 B.
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1.7.4.4 [lonyCTHMBbIN YpOBEHb TPOBAJIOB W OTK/JIOHEHWUW HarpsbKeHWsl NPU MUATAaHUU OT CeTH
COIIT npuBefiéH B pasjese «XapaKTepUCTUKU 3/1eKTPOIUTaHUSA» yacTy 1 Hacrosero PO.
1.7.4.5 TloTtpebnsiemasi MOIITHOCTB He TipeBbitaeT 40 Br.

1.7.5 VnTepdeiichl cBsi3n

1.7.5.1 CucremHble 6/10KM UMeIOT UHTeP(eChI:

¢ FEthernet 10/100/1000 Mobwurt/c;

e USB 2.0 mo T'OCTP MDK 62680-4 miga HOOAKIIOUYEHUST BHEIIHETO 3alIOMHHAIOIIETO
YCTPOMCTBA;

* RS-232 g TOAKIIOYEHHsS YCTPOMCTB CHHXPOHM3AMM BpPEMEHM OT TI7I00a/bHbIX
HaBUTALMOHHBIX CcrTyTHUKOBBIX cucteM [JIOHACC/GPS;

e 2 wiu 4 BeimeneHHbIX mopta Ethernet s mogkmrouenus koHIeHTpaTopoB cetn AY PA-P.

1.7.6 MexaHuyeckue XapakTepUCTUKU

1.7.6.1 TabapuTHbIe U yCTaHOBOYHBIE Pa3Mephl IPUBe/IeHbI Ha pUcyHKe 67 B [IpuioxeHnu A.
1.7.6.1 Macca cucremMHOro 6s10ka He MpeBbIIIaeT 3 K.
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1.7.1 PaGora

1.7.1.1 Cucremnsiii Omox AYPA-08-P mnpuHUMaeT W3MEpEeHUS] W COCTOSIHHE IHCKPETHBIX
curHayos 1o cetu AYPA-P.
1.7.1.2 CrpykTypHasi cxemMa coefiiHeHus 6/10KoB B ceTb AYPA-P nipuBe/ieHa Ha pUCYHKe 8.

CuctemHblin 6ok AYPA-P

Cetb AYPA-P

kabens aumas napa (I <100 m)

1— 80JTOKOHHO-0nmuyeckull kabenb (1 >100 m)

KoHuentpatop Ne3

—
2
=)
z

Au. Nen+1

Au. Nen+2
PucyHok 8
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1.7.1.3 V3mepsieMblii aHA/IOTOBBIA CUTHA/A TIOCTyMaeT Ha BXOAHbIe TipeoOpa3oBaTesn
perucrparopa, KOTopbie 1peo0OpasyloT ero B UQPPOBOM Koj. [laee 1o 3arnpocy MrHOBEHHOE
3HaueHWe aHaJIOrOBOr0 CMrHaja B LW(pPOBOM BHJE TOCTyNaeT B KOHLEHTPaTOPBL.
JIcKpeTHbIe CUTHAJIBI, TO/iydaeMble oT OyiokoB [IC-16, Takke IO 3arpocy IOCTYIAlT B
KOHLIEHTPATOopkI.
1.7.1.4 KonueHTpaTopbl 00eCcreurBalOT pPeTPaHC/SLMI0  OLM(PPOBAHHBIX aHAJNOTOBBIX U
JVCKPeTHBIX CHUTHaJoB Ha Bxof Osoka compsbkeHusi (BC), ycTaHOBIEHHOrO B CHCTEMHOM
6noke. BC mpefHa3HaueH [ijii COPTUPOBKHM JAHHBIX aHA/IOTOBBIX WM JUCKPETHBIX KaHaJIOB,
nosiyueHHbIX U3 cetu AYPA-P u nepegauu mH@opmaiuy Ha wvHy PCI mporjeccopHoi
T/1aThl.
1.7.1.5 BxopHble aHa/lIOTOBbIe W AMCKPeTHbIE BeJMUMHBI U3 Oydepa 1iatel BC HempepbiBHO
TIEPEIUCHIBAIOTCS B LUK/IMUYeCKHN Oydep, pacronoXeHHbIM B OrepaTHMBHOW MaMATH. Bo
BTOpPO# Oydep MPOM3BOJUTCS 3alMCh aHAJOTOBBIX U JUCKPETHBIX BEJTMUMH, TIOTyYaeMbIX 110
JIOKanbHOM ceTH 110 TipoTokoiam MOK 61850.
1.7.1.6 IlporpammHOe obecrieueHre HeIlpepbIBHO IMPOM3BOAUT aHAIW3 IOTOKA [JaHHBIX Ha
rpeMeT HACTYIUIeHUsT TYCKOBOTO COOBITHSI U, B C/ydae BBITIOJHEHUs YCIOBUS TyCKa,
perucTparop MepexofuT B PEXXUM 3allMCU aBapuiHOro (haiina, HauMHas C Tpe/jlaBapUHOTO
pe>xuma.
1.7.1.7 TlporpammHoOe obecrniedeHre MPOM3BOAUT PacuéT W3MepsieMbIX 3HAYeHUH [is Tiepe/jaurt
B cuctemy ACYTIL.
1.7.1.8 TIporpammHoe obecrieuenue umeer WEB unTepdetic, Kyna BBIBOAUTCS Tpaduueckoe
otobpakeHWe ¥ BeWYMHBI TlApaMeTPOB HOPMaJbHBIX pexxumoB. Takke uepes WEB
uHTep(detic obecrieuriBaeTcsi KOHPUTYPHUPOBaHKE PErrCTpaTopa.
1.7.1.9 CucremHbiii 650K obecrieurBaeT BH3yalbHYI0 WHUKALMIO TPU HEHCIIPaBHOCTSX, a
Tak)Xe MMeeT BbIXO/, /ISl IOAK/II0UeHUs Lierlell BHellIHel aBapyuiHON CUTHa/IM3aLWu.
1.7.1.10 IInara BC cucremHoro 6s0ka
[Tnata BC cogepxxut unTepdeiic ¢ mmHoM PCI, cxeMbl IPpUEMHUKOB U MepefaTudKOB JJaHHBIX 10
cetu AYPA-P, cropoxxeBoii Taiimep (Watchdog).
CToposkeBOi TaiiMep IpejHa3HaueH /il aBTOMaTHUUeCKOro BOCCTaHOBJIeHHsI paboToCroCOOHOCTH
CHCTeMbI B C/Iyuae arnmapaTHOro Wi POrpaMMHOT0 CHosl.

Jloruka paboTbl CTOPOXKEBOT'O TaiiMepa ciief[yIoLias:

1) Tlocsme BkitoueHusi (WM Tiepe3arpy3ky) CHCTEMHOTO 0JI0Ka OTCUMTHIBAETCS WHTEpBas
16 munyT. Ecii B TeueHMe S5TOro BpeMeHH He HauMHaloTcs obpaijeHusi K O/0Ky
conpspKeHHs], OPMHUPYeTCs CUTHAJI Tiepe3arpy3Ki CUCTeMHOTO O7I0Ka.

2) ITocne nepBoro obpalljeHrsi CTOpPOXKeBOU TaiiMep repexofuT B pabouuii pexxum. Eciiu B 3TOM
peXxrMe TIpOoTazaroT obparijeHusi K O/IOKy COMpsDKeHWs, TaliMep depe3 56 CeKyH[ mociie
nocnefHero obpaiteHust GopMUpyeT CUrHas Nepe3arpy3ky CHCTeMHOro OJ1oKa.
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1.8 CUCTEMHBIN BJIOK AYPA-08-11

1.8.1 KoHcTpykuus

1.8.1.1 Buemmnmii Buj cucremHoro Omoka AYPA-08-1]1 0e3 kperuvieHWss TIpUBeJEH Ha
pucyHke 9.

Pucynok 9

B KOMIUIEKTAlJUI0 BXOAAT YI'OJIKW Jid KPEIVIEHWS Ha TTaHEe/Ib.

1.8.2 [JorosHUTEeNBHO MOCTaB/IsieMble OMLHUN

1.8.2.1 O6o3HaueHwue /15 3aKa3a JOMOTHUTETBLHO TIOCTAB/ISIEMbIX O KPeTUIeHUs
TIpUBeIEHO B Tabmuie 5

Tabsuija 5

HaumenoBanue O6o3HaueHMe TIPU 3aKaze

Kpennenne Ha DIN peliky TBI'll.13.1201.110

Kperiienue B 19” cToMKy TBI'll.13.1201.120
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1.8.2.2 Bnemnuny Buj kperyieHust Ha DIN peliky npuBeféH Ha pucyHke 10.

Pucynok 10: Kpeninenne Ha DIN peliky a1
cuctemHoro 6moka AYPA-I11

1.8.2.3 Buemnwmii Bug cucremHoro 6;oka AYPA-08-111 c kpensienueM B 19” cTOVKy rpuBefiéH
Ha pucyHke 11.

PucyHoxk 11
1.8.2.4 Cuctemubiii 610k AYPA-08-L]1 He wMeeT COOCTBEHHBIX TIOPTOB AaHAJIOTOBBIX U
JIMCKPeTHBIX CUTHanoB. Bce curHanel noctymnatoTr no cety Ethernet B uydpoBom Buje 1o
nporokosny M3OK 61850 (GOOSE, SV).
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1.8.3 TexHuueckue xapakTepUCTUKU

1.8.3.1 OcHOBHbIe TeXHHUUECKHEe XapaKTepPUCTUKH MPUBeZeHbI B Tabsiie 6.

Tabmuia 6
Ne HanmeHoBaHue 3HaueHUe
1 ITpoueccop
1.1 Tun npoueccopa i7-8700T 4I'T'y
2 [TamATb
2.1 O6bem namsaty, I'6 4
2.2 Tun namsatu DDR4 2666
3 Bupeo u ayguo
3.1 BugeokoHTponiep Intel UHD Graphics P630/630
3.2 WuTepdeiico DP, 2xDVI
3.3 Pa3zbemnl DVI-I, DVI-D, DP
3.4 Aynno ALC892 HD Audio
4 Cetp
4.1 Uwucrno kaHanos LAN 6
4.2 CkopocTb 10/100/1000
4.3 CeTeBble pa3beMbl 4xRJ45 + 2xSFP
4.4 SFP mopynu 3aKa3bIBarOTCS [OTIOTHUTEIBHO
4.5 Kananer SATA 2x SATA + 2x mSATA
4.7 Kop3uHsl /151 HakornuTesnel 2.5" ¢ ropsiueii 3aMeHOM, IMIT. 2
4.8 Otcekn 2.5" cbeMHbIe, IIIT. 2
4.9 Hakonmrens SSD, I'0, He MeHee 240
5 [TopTel BBOAA-BBIBOJA
5.1 COM mopTsl 4xRS232/422/485
5.2 Kanans! USB, 1ir. 2
5.3 tun USB 2.0,3.1
6 Jpyrue napameTpbl
6.1 Hanuuue nporokonoB 06MeHa MOK 51850-5-2 LE,
MDO3K 61850-8-1 (GOOSE)
6.2 MaxkcumanbHoe konuectso SV norokos MOK 61850-9-2 32
6.3 MakcrManbHOe KOJTMUeCTBO AUCKPETHBIX CUTHAJIOB, 4096
npuHumMaeMsbix 1o MBOK 61850-8-1 GOOSE
6.4 CropokeBoii TaiiMep 1-255 ¢
7 DNeKTpOITUTaHne
7.1 HanpspkeHue nUTaHust 10...30 B
7.2 IMorpebsieMass MOLHOCTB, He Gonee, BT 80
8 YcnoBust paboThl U XpaHeHUst
8.1 TemmepaTypa pabouas, °C -40...75
8.2 Temmnepatypa xpaHeHusi, °C -40...85

1.8.4 T'abapuTHBIE U yCTAHOBOUHBIE Pa3Mepbl

1.8.4.1 T'abapuTHBIE ¥ yCTAHOBOUHBIE Pa3Mephl MPHBeIeHbl Ha PUCYHKe 72 B TIPUJIOKeHUA A.
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2 IIYJIbT NHAUKALIUHU 1 YIIPAB/IEHUA I1YU-1
2.1 HA3HAUEHUWE

2.1.1 IlynbT WHAMKAIMM M YNpaBICHUS MpeAHAa3HAYeH MJii CEPBUCHOTO OOCIYKMBAHUS
peructparopa. I[lo3BonsieT mpou3BeCTH KOHTPOJBHBIM IMYCK perucrparopa, OTOOpa3uTh

COCTOSTHME aHAJOTOBBIX M JUCKPETHBIX BXOJIHBIX CHUTHAJIOB PETUCTpaTopa, a Takxke IP ampec
¥ HOMEp perucrparopa.

2.1.2 HCKOTOPBIG HCIIOJIHEHHST CUCTEMHBIX OJIOKOB HMMEIOT BCTpOCHHHfI IMyJIbT UHAUKALIUA U
YHpaBJICHUA. I[J'IH TaKUX MCIIOJIHEHUI BHEITHUH IMYJIBT HC HY’KCH.

2.2 OBO3HAUYEHMUE ITPU1 3AKA3E

O6o03HaueHye TP 3aKa3e MPUBe/IeHo B Tabsuile 7.

Tabmua 7
HaumenoBanue O6o03HaueHue TP 3aKa3ze KoHctpykTopckoe
o6o03HaueHue
[TynbT UHAMKALIMY ¥ yIIPABICHUS I[IYyu-1 TBI'1.20.8101

2.3 KOHCTPYKIIVA

2.3.1 IlynbT MHAMKALUU U YIIPABICHUS BBIIIOJIHEH B AJIFIOMUHUEBOM KOpPITyCE.
2.3.2 BHemHwMii BUJ MyJIbTa MHAMKALIMU U YIIPaBJICHUS NIOKa3aH Ha pUCyHKe 12.

Perucrpatop aBapuitHbIX CO6bITUM
| AYPA-08 ¢ )

O  numamme

o
Reboot

[ON: 7

PrrEES

O

o

nynbc

HEMUCMPABHOCTb

2|

nycK

‘ BbILUE YCTABKU

‘ HWXKE YCTABKM

U2 um 12

BEE
EEE

AUCKPETHbIA

. YDANEHHBIA |

ERNE
_ JENES ¢

-
<

|

Pucynoxk 12

2.3.3 IlynbT uHAVKaLMy U yripasiieHus: umeet KpersieHne Ha DIN peiiky.
2.3.4 T'abapuTHble pa3Mepsl (IIMPUHAXBBICOTAXITyOMHA), MM, HE Oomnee: 155%150%31
2.3.5 ®OyHKUMOHUPOBAHME IMy/JbTa WHJWKALMA W yIpPaB/IeHHWs ONUCAHO B [JOKyMeHTe

«Peructparop aBapuitHbix coObiTuii AYPA. OnucaHue W PYKOBOZACTBO T0/b30BaTesist
MporpaMMHOTO oOecrieueHust AuraQt».
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3 PEJIE-IIOBTOPUTE/IN
3.1 HA3HAUEHUWE

17151 IOAK/TFOUeHUS K LIeTsiM CUT'Ha/IM3al[ii CUCTeMHOT0 O/10Ka Harpy30K, TOK MoTpebieHust
KOTOPBIX TPEBbILLIAeT JOMYCTUMbIN TOK TBEPJOTE/IbHBIX pejie, PEKOMEHAYeTC s IPUMEHSTh
ripomexxyTouHsle pejie MKS2XTIN-11 DC220.

3.2 OBO3HAYEHME 1PN 3AKA3E

O6o3HaueHMe TPH 3aKase MpHUBeAeHO B Tabsuie 8.

Tabmuia 8
HaumeHnoBaHue O6o3HaueHue TIPH 3aKase
IIpomexxyTouHOE pene MKS2XTIN-11 DC220

3.3 TEXHNUYECKUE XAPAKTEPUCTHUKHA

3.3.1 Kparkue TexHHUeCKHe XapaKTepHUCTHKU peJie TIpUBeeHbl B Tab/uie 9.

Tabmwmia 9
HaumeHoBaHue napameTtpa 3HaueHUe TTapaMeTpa
KonnuecTBO KOHTaKTHBIX TPYMIT 2
HomuHanbHOe pabouee HampsbKeHHe KaTYIIKA 220 B 11oCTOSIHHOI0 TOKa
HaripsbkeHuye U30/5I1[UK MeXXAY KaTYIIKOW U KOHTaKTaMUu 2500 B nepemeHHOr0
HanpsbkeHus 50 wiv 60 I'ny Ha
NIPOTSDKeHUU 1 MUHYTBI
KomMmyTaloHHasi “3HOCOCTOMKOCTh KOHTAKTOB He menee 100000 1j1k/10B
JnuTebHO OTYCTUMBIN TOK 10A
KomMmyTalroHHast ClocoOHOCTh B LETISIX TIOCTOSIHHOTO TOKA He menee 35 Bt g5
C MHAYKTUBHOM Harpy3kow, ¢ noctossHHou Bpemenu 0,02 ¢ HOPMaJIbHO 3aKPbITOTO
KOHTAaKTa,
He MeHee 200 Bt ais
HOPMaJ/IbHO OTKPBITOTO
KOHTAaKTa.

3.3.2 BHewHuii BUJ pese NpyBeéH Ha PUCYHKe 13.

Pucynok 13
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3.3.3 Cxema pese ripuBeJieHa Ha pUCYHKe 14.

Pucynok 14
3.4 YCTAHOBOYHBIE PASMEPDBI

3.4.1 Pasmepsl 1 cxeMa naHenbKH [/ KperyieHust pesie Ha DIN peliky iy Ha naHesb
NpyBe/JeHa Ha PUCYHKe 15.

Cxema BHYTpeHHUX  Paamepbl KpenéxHbIX
COoeaUHEHWNIA OTBEPCTUNA

Pa3smepbl, Mm
7 P7MF-06-D Two, M4 or
r - = — 34 max. - = _~ two 3.5-dia. hole
1 —r= o S e sl
ol & | | |
(AN N H 1
i | |
o (B | |
= | |
1 = ! - 6620.3
i .1 | | 7
78 max H 1
= | |
| ’- ! -
S = | |
— —n [] 1
o] & N e @
== j" J 7
il B T
: 4 o 3120.2 —I
- 39 max \\ -]
Six, M3 x 8

Pucynok 15
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4 B/IOKU IINTAHUA
4.1 HA3SHAUEHHWE

4.1.1 Bnoky TMTaHUS TMpeAHa3HaueHbl [/ IMpeoOpa3oBaHUs ITUTAIOIIEro HampsUKeHWs B
HOMHHA/IbHOE HalpspKeHUs! MATaHust QyHKLIMOHATBHBIX OJIOKOB perucTpaTopa.

4.1.2 Tlpy Hanuuuyd TpeOOBAaHWM BbIZIEP)KMBATh ITIPEpPLIBAHWE HATPSDKEHUS  TUTAHUS
JUIATEeNILHOCTBIO0 710 0.5 CeK, perucTpaTop [0/DKeH ObITh YKOMIUIEKTOBAH JOTIOJTHUTETbHBIM
OydepHbIM 6/10KOM TTUTAHUSI.

4.2 OBO3HAYEHMUE T1PN 3AKA3E

4.2.1 O6o3HaueHue OIOKOB TTUTaHUS MpHBeZieHO B Tabmmie 10.

Tabmura 10
O6o03HaueHue TIpu Kparkue xapakTepucTuku
3aKase

BxogHoe HanpskeHue, B

Brixozroe Tok Harpysku, A
ITepemenHoro | IloctosHuHoro | HampsbkeHue, B
TOKa TOKa

WIPOS PS1 24-2,5 ot 100 mo 264 ot 90 1o 350 24 2.5
WIPOS PS1 24-10 ot 100 go 264 ot 90 o 350 24 10
DRM-24V240W1PN ot 100 go 264 ot 88 0 375 24 10
NPSM241-24P ot 120 no 264 or 110 o 345 |24 10

4.2.2 Ob6o3HaueHue OydepHbIX 6/I0KOB MUTaHUS MPUBEJEHO B Tabuie 11.
Tabmuia 11

O6o03HaueHue TP 3aKasze Bpems yziep>xaHusi TUTaHUS
DBUF20-24 0,5 cek npu MorHOCTH [0 240 BT
DBUF40-24 1 cek nipu mogHOCTH 110 240 BT

4.3 OKCIUVIYATAIIMOHHBLIE OI'PAHUYEHNA

4.3.1 Bnoku nuTaHus, Tiepeurc/ieHHble B Tabnuile 10 /15 0CTaTOYHOTO OXJIaXKAeHUs TPeOyroT
cobmofernss 60KOBOM AUCTaHLIMK He MeHee 20 MM U BepTHKa/IbHON AMCTAHIIUM He MeHee 70
mM. C yuétoMm 3TOro TpeboBaHuUs U [/t 0OecrieueHus: B3auMo3aMeHsieMOCTH OJIOKOB CJiefiyerT,
TIPY TIPOEKTUPOBaHUM pa3meltieHrst Ha DIN petike, BbIJeUTb MeCTO /it O/I0Ka TTUTaHUS He
MeHee 100 MM o mMpuHe.

4.4 I'’ABAPUTHBIE 1 YCTAHOBOYHBIE PASMEPDI

4.4.1 TabapuTHbIe U yCTAaHOBOYHBIE Pa3Mephl IPUBeJeHbI Ha PUCYHKaX 73-77 B IPUIOKEHUN
A.
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5 KOHIHEHTPATOPBI CUT'HAJIOB C IN®POBBIMUA BXOJAMUA
KP

5.1 HA3HAYEHUE

5.1.1 KonreHTpaTophl IpeAHa3HaYeHbl [jII COBMECTHOM pabOThI C CHUCTEeMHBIMU O10Kam
AYPA-08-P1, AYPA-08-P2.

5.1.2 KoHIleHTpaTOpbl CUTHalOB C LX(POBBIMU BXO[AMM BBLIMOIHSIOT (DYHKIUIO Y3/I0BBIX
ycrpoiictB cet AYPA-P. Kaxk/iplii U3 KOHLIeHTPaTopoB obecrieuriBaeT o6MeH nH(popMarei
C BXOJHBIMU TIpeoOpa3oBatensiMu 1 O/I0KaMU TUCKPETHBIX CUTHAJIOB C IU(PPOBBIM BBIXOZIOM,
a TaKkKe C JPyrMMU KOHL|eHTpaTopaMH (CM. PUCYHOK 21).

5.1.3 Konuentparopsl umeroT 8 mnoproB Al-A8, mnpeaHasHaueHHbIX /I IOLK/IHOUEHUS
M3MepHTeNbHBIX Tipeobpa3oBaresneii, 8 mopros [1-/18, nmpeaHasHayeHHBIX IS TTOK/TIOUEHUS
O6mokoB cOopa AMCKpeTHbIX curHaioB, 3 mopra KP1-KP3, mnpegHa3HaUeHHBIX [IIsI
COeZIMHEeHUS KOHIIEHTPATOPOB MEXy COO0M M C CUCTEMHBIM OI0KOM.

5.2 OCOBEHHOCTH ITPUMEHEHUA

5.2.1 Yepe3 moptel A u [l KOHLIEHTpAaTOpOB TMopaeTrcsi nuTaHue (+24 B) nnsi BXOAHBIX
nipeoOpa3oBaresieii v OJIOKOB JUCKPETHBIX CUTHAJIOB.
Buumanue! ITogkmouenve K moptam A u [l gpyroro ceteBoro o0OOpyZOBaHHS, KpoMe
npeo6pasoBaresnieif U 6/10KoB c6opa AUCKPeTHLIX CUTHAAOB npousBogcTBa OO0 «CBEW»,
MOJKET IPUBECTH K BBIXOZY CeTeBOro 060py0BaHUs U3 CTPOSI.

5.2.2 Baumanue! [Ipy npoeKTHMpOBaHUM pervcTparopa, ajipeca KOHLIEHTPAaTOpPOB B LIEMOUKe
TIOAK/TFOUEHHS OT CUCTEeMHOTO0 0/10Ka HeoOX0[MMO Ha3HayaTh 110 HapacTaHUIO.
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5.3 OBO3HAYEHME 1PN 3AKA3E

5.3.1 Tumnsl BBIITYCKd€MBIX KOHILIEHTPATOPOB CUI'HAJIOB C ]_[I/I(i)pOBBIMI/I BXOdMHU MMepeurC/ieHbl B

Tabmure 12.
Tabmuma 12
O603HaueHue TIpU KoHcrpykTopckoe Criocob KperuieHus Tur ropros
3aKaze o0o03HaueHue KP1-KP3

KP-8800-24B CBE.03.8801 KperieHre KpOHIITelHaMU B
OKHO MaHeJn

KP-8800-24B ucmn.1 CBE.03.8801-01 ycraHoBKa Ha DIN-peiiky

KP-8800-24B wcr.2 CBE.03.8801-02 KpeIuleHue Ha IaHe/b
(oTBepcTHs cIpaBa U clieBa OT
e

- pucy Kabesist
KP-8800-24B wcr.3 CBE.03.8801-03 KpeIuleHue Ha IaHe/lb «BUTas

(oTBEpCTHSA CBEPXY M CHU3Y  |mapa»
OT KOHIIEHTpaTopa),
CM. PUCYHOK 85

KP-8800-24B ucn.4 CBE.03.8801-04 KpeIuleHue Ha IaHe/b
(oTBEpCTHUS CBEPXY U CHU3Y
OT KOHIIEHTpaTopa),

CM. PUCYHOK 86

KP-8812-24B-SM CBE.03.8812-24B-SM KpervieHre KPOHIITeHaMu1
KP-8812-24B-SM wucn.1 |CBE.03.8812-24B-SM-01 | ycranoBka Ha DIN-peiiky

KP-8812-24B-SM ucrn.2 |CBE.03.8812-24B-SM-02 | kperuieHue Ha IaHesib
(oTBepcTHs cIpaBa U clieBa OT

KOHIICHTPATOpa),

CM. PUCYHOK 84 SC st oz
KP-8812-24B-SM ucn.3 |CBE.03.8812-24B-SM-03 |kperuieHue Ha IaHe b HOMOZI0BOTO

(oTBepCTHS CBEPXY M CHU3Y E:g:?;cmm

OT KOHIIEHTpaTopa),
CM. PUCYHOK 85

KP-8812-24B-SM ucn.4 |CBE.03.8812-24B-SM-04 | kperuieHue Ha TaHeslb
(oTBEpCTHUS CBEPXY U CHU3Y
OT KOHIIEHTpaTopa),

CM. PUCYHOK 86
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5.4 KOHCTPYKIIMA

5.4.1 Ha pucyHke 16 nipezicTaB/eH BHEILIHUI BUJ, KOHLIEHTpaTopa.

PucyHok 16

1.1.1 Ha3HaueHue NOpTOB:
KP — 115 mogKroueHust KOHI[eHTpaTopa B ceTb AYPA-P (Mexxay co00i U K CUCTEMHOMY
6/10KYy).
A — 1151 TIOIK/TIOUEHUS BXO/IHBIX MpeoOpa3oBaresie.
I — nnst oK IroueHust 6JI0KOB JUCKPeTHBIX CUTHAJIOB.

5.5 ITOAKJ/IFOYEHUE

5.5.1 BapuaHT nofk/roueHus rpyuBeJEéH Ha pUCYHKe 17.

Appec=0

Appec=1

Appec=4 Appec=5 Anpec=6 Appec=7

Pucynok 17
5.5.2 [lonyckaeTcsi coeJUHEHHE B OJIHY LIETIOUKY /10 8 KOHLIEHTPaToOpOB, HO PEeKOMEeH/yeTCsl
pacrpeziesnisitb Tpauk Ha 2 LIeTTOUKHU.
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5.5.3 Takxke monyckaeTcs CTPYKTypa B BU/e [iepeBa, HarlpuMep — MOXXHO TTOZKJIFOUHTD
KOHL[eHTpaTop ¢ azpecoM 7 K nopty KP3 KoHIjeHTpaTopa C afjpecoM 5.

5.5.4 Baumanmue! KoHLIEHTpPaTOPHI 10 MyTH OT CUCTEMHOTO O/I0Ka JIOJ/DKHBI UMETh
HapacTaroLe azpeca.

5.6 HACTPOUKA

5.6.1 Hacrtpoiika KOHLIeHTpaTropa OCYILeCTB/ISIeTCSI MHOTOMO3ULIMOHHBIM TepeK/iroyaresieM.
[TonoxxeHne «mepek/royare/b OIyLeH» COOTBeTCTBYeT JIOL. 0, IO/IOKeHHe «IlepeK/rovaresib
MO HAT» COOTBETCTBYET JIOT. 1.

5.6.2 TlepekntouaresnsiMu € 3-TO 10 5-0i OTBeUaroT 3a BbIOOP aZipeca KOHLieHTpaTopa.

5.6.3 Azpecauusi KOHLIEHTPaTOpOB HauuvHaeTcss ¢ 0 M 3aKaHUMBaeTCs 7, TO eCThb ajpec
koHLeHTparopa Nel paBeH 0, a agpec KoHLieHTpaTopa Ne8 paBeH 7.

5.6.4 Homepa kaHa/sioB HauuHatoTcs ¢ 1. [Ias moacuéTta HOMepa KaHasa, MOAK/IHUEeHHOro K
nopty Al Hy)KHO afipeCc KOHLIEHTpaTOpa YMHOXWTb Ha 32 W [00aBUTh 1, Harmpumep, Ipu
azpece  KOHIleHTpaTopa 7 (BOCbMOM KOHIIEHTpaTOp), HOMep TepBOro KaHaja
ripeobpa3oBare/isi, MOJK/IFOUEHHOTO K MOpTy Al paBeH 7*32+1=225.

5.6.4.1 Agpec mepBoro KaHana —TmipeoOpasoBarens,  MOJK/IIOYaeMOr0 K  KaKIOMY
nociaeayrouemy nopry A2,A3,...A8 ysenuurBaeTcs Ha 4.

5.6.5 lna mopcuyéra HOMepa KaHajla, IOAK/IHOUEHHOro K rmoprty [I1, Hy)KHO azjpec
KOHI[€HTpaTopa YMHOXWTb Ha 128 u no6aBuTh 1, HampuMmep, TIpU ajipece KOHIIEHTpaTopa 7
(BOCBMO KOHLIEHTPAaToOp) HOMEp I1epBOro KaHajsa cOopa AMCKpeTHbIX curHaioB [IC-16,
rozK/IroueHHoro K /11 pasen 7*128+1=897.

Appec mepBoro kKaHana 0Omoka cbopa AuicKpeTHbIX curHaioB [1C-16, mogkmoyaemMoro kK
KaXJOMy IoceayroueMy nopry A2,A3,...A8 ysesurBaercs Ha 16.

5.7  VHAUKALIAA

5.7.1 VHaukaTop muTaHUsl TOPUT 3e/IeHbIM LIBETOM MPU To/laye Ha KOHLIEHTPaTOp MUTAKOLEero
HarpspKeHUs..

5.7.2 Tlpu 1ratHoi paboTe WHAWKAaTOPhl OOMeHa /JaHHBIMM MUTAIOT 3€/IeHbIM I[BeTOM IpH
TMO/IK/IFOUEHHOM K COOTBETCTBYIOLLIEMY MOPTY BHeIIHeM yCTpoulcTBe. VIHWKAaTOp He TOpMT,
ewId K TOPTYy HUUero He rmnofkmoueHo. OOMeH He HJeT, eC/iM K TOPTY TMOAK/IFOUEHO
YCTPOMCTBO, HO MHJUKATOP He MeHsIeT CBOe COCTOSIHUE.

5.8 XAPAKTEPUCTUKUA SJIEKTPOITUTAHUA

5.8.1 HampsbkeHre nuTaHus KOHLleHTpaTopa — 24B 5%
5.8.2 CobctBeHHasi moTpebsisieMasi MOIIHOCTb He TIpeBbIlIaeT 7 BT, HO mpu BbIOOpe O/10Ka

MIUTAHUST HeOOXOMMO [IOTIO/IHUTE/TbHO YUUTHIBATH MOIIHOCTh MUTAeMbIX OT KOHIIEHTPATopa
npeoOpa3oBaresieli v 67I0KOB cOOpa AUCKPeTHBIX CUTHAJIOB, YKa3aHHYO B Tabsuie 13.

Tabnuiia 13
HanmeHoBaHue 610Ka MakcumasibHasi MOLHOCTb, BT
[TpeoOpa3oBaTe/ib IepeMEHHOTO HATIPSKeHUs (TOKa) 2
[Tpeobpa3oBaTe/ib TOCTOSTHHOTO HaMPSKeHHST 4
biiok guckpetHbix cursanos 1C-16 4
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59 MEXAHUYECKUE XAPAKTEPUCTUKNU

5.9.1 T'abaputHble U ycTaHOBOYHBIe pa3Mepbl KoHIleHTpaTropoB KP-8800-24B npuBeseHbl Ha
pucyHkax 82-86 B npusoxkeHuu A.
5.9.2 Macca KOHL|eHTpaTopa He IpeBbIliaeT 2 KI.



TBI'll.411733.003 P32

6 KOHHEHTPATOPBI CUI'HAJIOB C AHAJIOI'OBbIMH BXOJAMMU

KP-32A

6.1 HA3HAYEHHME

6.1.1 KoHILleHTpaTop CUrHaJOB C aHAJOTOBLIMK BXOJaMU TIpe/jHa3HaueH AJisi TOAK/IHOUeHHs
aHaJIOTOBLIM BbIXOZIoM U 61okoB cbopa BK/I-64 v BK/I-64-

Mogysisi ipeoOpa3oBaresiei C

5B k cucremHbIM O710kaMm perrctparopa AYPA-08.

6.1.2 KoHueHTpaTop MO03BO/IsseT KOHBEPTUPOBaTb O 32 aHa/JIOrOBBIX CHUTHA/JIOB U A0 128
JUCKPEeTHbIX curHaaoB B mnpotokon MOK 61850-9-2 pns pganbHeiiiied nepefaud B

cucTteMHbIi 010K 110 cetu Ethernet.

6.2 OBO3HAYEHME 1PN 3AKA3E

O06o3HaueHMe TIpY 3aKaze

KoHcTpykTOpCKOoe 0603HaueHue

KP-32A

TBI'[].21.4101

6.3 KOHCTPYKIIA

6.3.1 BHemHui1 BUJ, KOHLIEHTpaTOpa NMpUBeIEH Ha pyuCyHKe 18.

Pucynok 18
6.3.2 KoH1eHTpaTop OCHaIEH pa3béMOM aHaI0roBbIX CUrHaioB X1 (pucyHOK 19), K KoTopoMy

MOAK/TIOUaeTcsl Kabesb OT MOAyssi mpeoOpa3oBaresiell C aHaJOTOBBIM BLIXOIOM M JBYMSI
pa3béMaMu AUCKPeTHBIX CUTHaMOB X2, X3 (pucyHok 20), K KOTOPBIM TIOAK/TFOYAIOTCS O/I0KH
c6opa auckpeTHbIX curHanoB BK/I-64 wiu BK]I-64-5B.

T O UOON O MOUOUNO T~ OO NO «— m m
O OO0 OO ™ v vw - N NNNN M ~ N
X X X X X X X X X X X X X X X X ~
DO DD OO0 OMDD DD DOD A Co+
()]
TO00000D00D000D00000O0O0O0
,QOOOOOOOOOOOOOOOOOO
™ N
Nﬁ'@OOONvCOOOONﬂ'GOOONHE
OOOO\—\—\—\—\—NNNNNO’)C")LOQ.
X X X X X X X X X X X X X X X x5 2
S S I I s ' s O 2w ' 5 ' S )
Pucynok 19: HasHaueHre KOHTAKTOB pa3béma aHaI0rOBbIX

CUI'Ha/IOB
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PANCTS
T T T O
<M AN~ T T TTO
T IILL
800000000

0000000
5 9

GND
+5B
+5B
GND
+24 B
Korpus
DIAG

Pucynok 20: HazHaueH1e KOHTAaKTOB pa3béMOB TOAK/TIOUeHUsT
6/10k0B cOOpa ANCKPETHBIX CUTHAIOB
6.3.3 Konujentpatrop umeet 2 noprta Ethernet (LAN1 (X7), LAN2 (X6)), uepe3 KOTOphble
repe/iaéTcs MOTOK OLMGPOBaHHBIX AaHHBIX B TTpoToKone MOK-61850 (SV).
6.3.4 KoHijeHTpaTop UMeeT pa3beM nutanus =24 B (X4).

Tabsuia 14
O06o03HaueHue HavmeHoBaHue
X4-1 GND
X4-2 +24 B

6.3.5 Konuentparop umeet nopt RS-485 (X5) a1 NogK/IIOueHNs1 yCTPOUCTB CHHXPOHU3AL[UU
BpeMeHU OT I7100a/IbHbIX HaBUTALIMOHHBIX CITyTHUKOBBIX cucteM Aura-GPS (AYPA-
[TIOHACC) nubo f/1s1 IOAK/IF0YeHUs] TePMHUHAA TTapaMeTPUPOBaHHUS.

Tabnuiia 15
O603HaueHue HawnmMeHoBaHue
X5-1 Negative (-)
X5-2 GND
X5-3 Positive (+)

6.3.6 Ha HwKHeli raHe/ M KOHLIEHTpaTopa Pacro/ioykeH 8-T03ULIMOHHBIN Tiepekiodares SW1
JUIsL HACTPOMKH peXUMa paboTBhI.

ITo3uiy nepexkaroyaTes Hasnauenue
1,2,3 YacToTa AUCKpeTU3aLuu:
000 = 1000
001 = 2000
010 = 2400
011 =4000
100 = 4800
101 = 8000
110 = 12800
111 = 14400

4,5,6,7,8 pe3epB
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6.3.7 Ha nuueBoii naHe Iy KOHLIEHTPATopa PacIioyioyKeHbl CBeTOAUObL:
1.1.1.1.1 LAN1, LAN2 panst uHaUKayy paboThl COOTBETCTBYIOIIUX
ceteii Ethernet.
1.1.1.1.2 «PEXXUM» JIJI1 UHAUKALIUY peskuMa pabotel KP-32A.
1.1.1.1.3 «3aluTa» Jj1si UHAUKAL[MY aKTUBALIUM CUCTEMBI 3allUThI OT
TIpeBbILLIEeHHs TTOTPebIeHNs TOKa MOJK/TFOUeHHBIM MO/Y/IeM aHa/I0TOBBIX
nipeobpazoBatesieii (3e1€éHbI — HOpMa/IbHOe MOoTpeb/ieHre, KpaCHbIH -
cpaboraa 3aiura).
6.3.8 Konuenrtparop ocHamén kpemienueM Ha DIN peiiky.

6.4 XAPAKTEPUCTUKN AHAJIOT'OBBIX BXOJOB

6.4.1 AHanoroBele BXO[bl KOHIIeHTpaTopa obecrieuriBaeT paboTy C H3MepUTeTbHBIMU
nipeo6pasoBarensiMy (HU3NUECKUX BeTWYMH, 00eCreunBaroMy rajbBaHUYeCKYH0 Pa3Bsi3Ky
Y WMEWIMMH HOPMHDOBAHHBIM BBIXOZAHOM CHUTHaJ TIOCTOSHHOTO WIA IIepeMeHHOro
HarpsDKeHUsl.

6.4.2 BxojHoe COINpOTUB/IEHVE KaXKI0r0 aHa/IOrOBOT0 KaHasla HanpsikeHus He meHee 1 MOw.
6.4.3 [Iuama3oH u3MepeHUsi TIOCTOSTHHOTO HarpsbkeHdss (WM MTHOBEHHOrO 3HaueHHs

repeMeHHOT0 HarpsKeHHs1) Ha aHa/IoroBbIX Bxofax — oT MuHyc 10 B go 10 B.

6.4.4 Tlpenen [omycKaeMO# TIOTPEITHOCTH U3MepeHHsl TIOCTOSIHHOTO HampsbkeHus (Wiu
MTHOBEHHOTO 3HaueHWsl TepeMeHHOTO HampsDKeHHs)) Ha aHajoroBOM BXofe, B paboumnx
YCJI0BUSIX TIPYMEHEHUs He MPeBbIIIaeT:

MpY MOJy/le 3HaUeHUsI BXOJHOI0 HampsbkeHUst He MeHee 0.5B .................... +(0,2 % * X)
NPy MOJyJ/le 3HaYeHUs1 BXOJHOro HamnpsbkeHUst meHee 0.5B ................... ... +(0.001 B)

rae X — 3HaueHWe BXOAHOT0 CHUrHasa.
6.4.5 Bapuantel BbiOOpa uacToThl auckperusauuu: 1000, 2000, 2400, 4000, 4800, 8000,
12800, 14400 I'm.

6.5 XAPAKTEPUCTUKU SJIEKTPOITMTAHUA

6.5.1 IluraHue KOHL[eHTpaTOpa OCYLLEeCTB/ISIeTCS OT [IOCTOSHHOrO HarpsbkeHus +14...30 B npu
MOMOLLY BHEILIIHEer0 UCTOUHMKA MUTAHUS.

6.5.2 TlorpebsieMast MOIIIHOCTDL Oe3 mpeoOpa3oBaresieli U 6/10KOB cOOpa JUCKPETHBIX
CUTHAJIOB COCTaB/isieT He Oonee 5 BT.

6.6 MEXAHUYECKUE XAPAKTEPUCTUKIN
6.6.1 MexaHWueCcKHre XapaKTePUCTHUKH IPUBeIeHbI B Tabmuile 16.

Tabuia 16

HavmeHoBaHUe 3HaueHUe

Macca Kr, He boiee 0,8

[T'abapuTHbIe pa3Mepbl , MM
LIMpUHA 200
BBICOTA 140
rnybrHa 60
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7 USMEPUTEJ/IBHBIE ITPEOBPA3OBATEJIN IIH, IIT, IIIIH, IIIIT C
AHAJIOI'OBBIM BbBIXO/J1OM

7.1 HA3HAYEHUE

7.1.1 V3meputenbHble TIpeoOpa3oBaTe/idi C aHAJOTOBBIM BBIXOZIOM ITIpeJHA3HAUYeHbl IS
raJbBaHUUYECKON pa3BsA3KU U JIMHEHHOTrOo mpeoOpa30BaHUs BXOJHOTO CHUTHaJsa HarpsKeHUs
(cusbl TOKA) B YHU(PULIMPOBAHHBIN BBIXOAHON CUTHA HallPSDKEeHUSI.

7.1.2 KoadduuyenT npeobpa3oBaHust OTpe/ieéH CaeyOMKM 00pa3oMm:

K = U/ Xex.
rae Us,.x — BBIXOLHOE HarpsbkeHue, B
Xex — 3HaUeHWe BXOAHOTO CUTHAJIA.
7.1.3 B KomruieKT TipeoOpa3oBaTesisi BXOAWUT PO3eTKa [Jid MOHTa)ka B OKHO TaHenu. Eciu

3aKa3bIBaeTCs MOAY/Ib TpeoOpa3oBaresieid, TO PO3€TKH TMOCTAB/ISIOTCS CMOHTHPOBAHHBIMU B
MOZYJIb.

7.1.4 Po3etka BbInosiHsieT ¢pyHKUuo bU: nipy u3BneyeHry npeoOpa3oBarerist BXOJHbIe CUTHAJIBI
OTCOeJMHSIFOTCS OT PEeruCcTparopa.

7.1.5 Po3eTKM TOKOBBLIX TpeoOpa3oBaresieli OIMOJHUATENBHO 00eCreurBaOT 3aMbIKaHHE
TOKOBBIX L{eTiel TIpY U3BJIedeHHH rpeoOpa3oBaresis.

7.2 TUTIBI Y VATIA30HBI I3BMEPEHNA
I[TPEOBPA3OBATEJIEN

7.2.1 BoimyckaeTcsi HeCKOJIBKO TUTIOB CTIeL{Ma/TM3UPOBAaHHBIX BXOHBIX ITpeoOpa3oBaTesiei:

* mipeobpa3oBaresb epeMeHHOr0 HarpsbkeHus (ITH);
* mpeobpa3oBarenb bl iepeMeHHOTO ToKa (I1T);

* mipeobGpa3oBaresb MoCTosTHHOTO Hanpspkenus (TTTTH);
* mpeobOpa3soBarenb cuiibl mocTostHHOTO (ITI1T).

7.2.2 TIpeobpa3oBatenu nocrosiHHoro HanpsbkeHus: (ITITH) u mocrositHHOrO ToKa (ITI1T) MoryT
M3MepsTh B TOM UHMCJIe U TlepeMeHHOe HarpspkeHre (TOK).

7.2.3 Kopryca mipeoOpa3oBaTesieli WMEIOT pa3Hbli I[BET B 3aBUCMMOCTH OT THWIIA:
npeoOpa3oBateni TiepeMeHHOro HarpspkeHus: (ITH) wuMeroT Kopriyc 3el€HOTO I[BeTa,
npeobpa3oBareu nepemeHHoro Toka (I1T) umeroT Kopriyc 4épHOTO 1iBeTa, rpeobpa3oBaTesu
noctostHHoro HarpsbkeHus (ITITH) u nmoctosiHHOTro Toka (TIT1T) uMeroT Kopryc 6e/1oro 1iBeTa.

7.2.4 VI3vepsieMble BelWYMHBI M MOZeIM TipeoOpa3oBaresiel, a Takke oOecrieunBaeMbie
nipeoOpa3oBaTe/isiMU Jiaria30Hbl U3MepeHus TIprBe/ieHbl B Tabuie 17.

7.24.1 Y wMopenel, UWMEIOLUMX HECKOJIbKO TIO//AMAra3’0HOB H3MepeHus], [0J/uarna3oH
u3MepeHUsi  BbIOMpaeTCcs ~ [pKamIiepaMH, — pacriojioKeHHbIMA ~ BHYTPHM  KOpITyca
nipeobpa3oBaresisi.

7.2.4.2 [Ins mipeoOpa3oBaTesieli TilepeMEHHOTO TOKa W HampspkeHWs B Tabimie 17 yKa3aHO
JIeMCTBYIOLLee 3HaUeHNe IepeMeHHOr0 TOKa M HarpshKeHUsI COOTBETCTBEHHO.

7.2.4.3 MaciuTabHbiii kKo3bdurmeHT Kny (13 Tabmuipbl 17) u yrioBod kospduimeHT King (U3
Tabmubl 18) — go/mKHBL OBITh BHECeHbI B KOH(Urypalydi0 perucrpartopa B TIOJs
Ka/TMOPOBOYHBIX KO3 HUIIMEHTOB COOTBETCTBYIOIIero nmpeodpasoBaress rpu romoiu WEB
uHTepdetica.
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Tabnura 17
Ne |Mopens  |M3mepsiemas | Ycra- | [Juana3oH Koaddurm- | MacirabHbiii
n/ |mpeob- BeJIMUUHA HOBJIEH- | U3MepeHus, eHT peob- |Ko3bduimeHT Ky
I |pasoBare- HBIN euHuLIa Pa3’oBaHUS | pcremmbie KoHIieHTpaTop
ns AXKaM- | U3MepeHus K GrIoKH TBI'1].21.4101,
nepaMu AYPA-256, CHCTeMHbIE
’qﬂana_ AYPA-08-K1 O/10KU
30H AYPA-08-K2,
AYPA-08-K3
1 |TTH-250 ITepemennoe |80 B 0-80B 0,0625 0,056 0,005
Harpsbkenke 1190 B 0-120B 0,04166666 |0,084 0,0075
160 B 0-160 B 0,03125 0,112 0,01
250 B 0-250 B 0,02 0,175 0,015625
2 [IIT-20 Cuna nepe- |2 A 0-2 A 2,5 0,0014 0,000125
MEHHOI'O TOKa |4 A 0-4 A 1,25 0,0028 0,00025
10 A 0-10 A 0,5 0,007 0,000625
20 A 0-20 A 0,25 0,014 0,00125
3 [IIT-60 Cunanepe- |20 A 0-20 A 0,25 0,014 0,00125
MEHHOI'0 TOKa |3 A 0-30 A 0,1666666 0,021 0,001875
40 A 0-40 A 0,125 0,028 0,0025
60 A 0-60 A 0,0833333 0,042 0,00375
4 |I1T-200 Cuna mepe- |20 A 0-20 A 0,25 0,014 0,00125
MEHHOT0 TOKa |40 A 0-40 A 0,125 0,028 0,0025
100 A |0-100 A 0,05 0,07 0,00625
200 A |0-200 A 0,025 0,14 0,0125
5 |[I[TH-0,2 |[locTostHHOE |- ot muHyc 200 MB |-33,33333 -0,000105 -0,000009375
HarpspKeHUe o 200 mB
ITepemenHoe |- 0-200 mB -33,33333 -0,000105 -0,000009375
HarpspKeHHe
6 |IIITH-24 ITocTosiHHOE |- oT MuHyC 24 B -0,25 -0,014 -0,00125
HarpsbkeHUe o 24 B
ITepemennoe |- 0-20B -0,25 -0,014 -0,00125
HarpspKeHue
7 (IITTH-330 |ITocTtosiHHOE |- or munyc 330 B |-0,02 -0,175 -0,015625
HarpsKeHue no 330 B
ITepemenHoe |- 0-250 B -0,02 -0,175 -0,015625
HarpspKeHue
8 |IIITH-600 |ITocTtosiHHOE |- ot muHyc 600 B [-0,00833333 |-0,42 -0,0375
HarpspKeHUe o 600 B
[TepemenHoe |- 0-600 B -0,00833333 |-0,42 -0,0375
HarpspKeHHe
9 |IIIIT-0,02 |Cwunanocto- |- ot MmuHyc 20 MA  |-250 -0,000014 -0,00000125
STHHOT'O TOKa o 20 MA
Cusa niepe- |- 0-20 MA -250 -0,000014 -0,00000125
MEHHOT'O TOKa
10 [TITIT-0,2  |Cuna mocTo- |- ot muHyc 200 MA [-25 -0,00014 -0,0000125
STHHOTO TOKa 1o 200 MmA
Cuna nepe- |- 0-200 MA -25 -0,00014 -0,0000125

MEHHOT'O TOKa
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Tabmumiia 18

Neni/m | Mogenb nipeobpa3oBateris Yrnosoit ko3gpurmeHT King
1 [TH-250 -0,15
2 I1T-20 0,3

3 I1T-200 0,3

4 [1ITH-0,2 1,5

5 [TITH-24 1,5

6 [TITH-330 1,5

7 [TITH-600 1,5

8 [1I1T-0,02 1,5

9 [1I1T-0,2 1,5
10 [TP-4H350 0

11 [1P-4T200 0

12 [TP-3H100-3T10 0
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7.3 KOHCTPYKIIA

7.3.1 Tlpeobpa3oBare/nn MMelOT YHU(PUIMPOBaHHbIE IIaCTMACCOBblE KOPITyCa IITEICeTbHOr0
TUma. (PUCyHOK 21).

Pucynok 21
Kpbiika koprmyca (1) kpenurcsi K pa3beMHOW uacTd (2) yeTbIppMsi BUHTaMHU. Kpblika

Kopryca uMeeT fBa ¢ukcaropa (3) A ¢ukcalyu mnpeoOpa3oBaresis B OTBETHOW YaCTH

pasbeMa (4). KoHCTpyKIMsl BXOAHOIO pa3beMa aHa/I0rM4Ha TPaZAULIMOHHBIM UCIIBITaTe/IbHbIM
6nokam Tuma BU-6, uro obecrieurBaeT 3aMbIKaHHE TOKOBBIX IIeTled TIpU HW3BeUeHUr
ripeoOpa3oBareield, BOSMOKHOCTb TIPOTPY3KU U UCITBITAHUS U30JISL[N TTOABOJAIMX Kabesieit.
Ha pasbeMe MeXly KOHTaKTHbIMM JlaMe/siMM (6) MMEIOTCS CrelajbHble Harpas/sioLye
BbICTYNbI (7), TMpeAoXpaHsiiolue JjamMeJd OT 3aMblKaHWUM TpU CJIy4allHOM I[lepeKoce
npeoOpa3oBaTesisi B MOMEHT YyCTAaHOBKM B OTBETHYIO 4YacTb pa3bema. OTBeTHasi 4acTb
pasbemMa MMeeT KJIeMMHUK (5) rof BUHT M4 s BXOAHBIX U BBIXOHBIX Liened. Kopmyca
nipeoOpa3oBaresiell pa3HbIX THIIOB BBITIOJIHEHBI M3 TUIACTMAcChl pa3HOro 1Beta. OTBeTHbIE
YyacTy pa3bema npeobpas3oBaTesieil COOTBETCTBYIOT UM I10 L{BETY.

7.3.2 TIpeobpa3oBareyiu TPyMHIMpPYOTCS B MOAY/IM (CM. PUCYHOK 22), COCTOSIIME W3 KapKaca
(1), Ha KOTOpOM 3aKpeIyieHbl OTBETHBIE UACTH pa3beMOB Tpeobpa3zoBatesniert (6). C3aau Ha
MOJY/SIX YCTaHOBJ/IEH KaHa (2) 471 YKIaJKHU )KT'YTOB BXOJHBIX Lielneu.

7.3.3 Tlpeobpa3oBaTeM M PO3eTKU OCHAIleHbl KOAMPYIOLIUMU BCTaBKaMM [jisi 3alUThI OT
yCTaHOBKH B PO3eTKY Ipeobpa3oBaresisi HeCOOTBETCTBYIOLLEr0 THIIA.
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PucyHok 22

7.3.3.1 PucyHOK C rabapuTHBIMM U yCTAaHOBOYHBIMU pa3MepaMy TaHenW TpeoOpa3oBareseit
NpuBe/EéH Ha pUcyHKe 78 B [Ipunokenuu A.

7.4 I'AJIBBAHNYECKASA N30JIALIA

7.4.1 TIpeobGpa3oBaresM TOKa U HalIPSDKEHHUSI UMEIOT rajibBaHUUE CKYIO U30JISLIUIO.

7.4.2 [IusneKkTpuueckue CBOMCTBA M30/SILMM TpUBeJeHbl B pasfenie «[lusnekTpuueckue
CBOMCTBa» 4acTy 1 HaCTOSIIEr0 PyKOBOACTBA 0 3KCIITyaTal|uH.

7.4.3 Bxoapl M3MepUTeNbHBIX Tpeobpa3oBaTesiell HarpsKeHUs] C BXOJHBIM HarpspKeHHeM
MeHee 60B oTHOCATCS K 1[eTsiM ¢ pabounM HarpsbkeHrueM MeHee 60B.

7.4.4 BxogHple T1ielMM HW3MEpPHUTE/LHBIX TpeoOpa3oBaTesieli TOKa W BXOJAHbIE  ILIeTH
M3MepUTe/bHBIX TIpeoOpa3oBaTesiell HampsDKeHHsI C BXOJHBIM HarpsbkeHreM Oosiee 60B
OTHOCSITCS K 1[eTIsIM C pabounM HarpsbkeHHeM 6ostee 60B.

7.5 HACTPOUKA

7.5.1 VI3MeHeHUe TpejeoB U3MepeHus

7.5.1.1 V3meHeHue TipefiesioB M3MeDeHHUs] Ka)k[JOrO M3 4YeThIpeX KaHa/oB IpeoOpa3oBaresis
TIPOM3BOJUTCS TPU TOMOIIM TepeMblueK (J)KaMIlepoB), PacroOKeHHbIX BHYTPU Kopryca
ripeoOpa3oBareisi.

7.5.1.2 [Inst u3MeHeHUs AUAara30HOB U3MepeHHsT HeoOX0UMO CHAThH KPBIIIKY Tpeobpa3oBareis
Y YCTaHOBUTh TIePEeMbIUKM TepeK/itoyaresieil B COOTBeTCTBYOIIee rnosioykeHrue. COOTBeTCTBUE
TI0JIO’KEeHHS IepeMblUeK Jiuarna3oHy U3MepeHUs yKa3aHo HuxKe, B ILIL. 7.7.4, 7.8.4.

7.5.2 FOctupoBka

7.5.2.1 FOcTupoBKa Kax/JOro KaHana IipeoOpa3oBaresisi TPOM3BOJUTCS TPU  TIOMOLIU
TIOZICTPOEUHBIX pe3rucTopoB. HOCTUPOBKa MOKeT MPOU3BOAUTHCSI aBTOHOMHO WJTM COBMECTHO
C PerucTpaTopom.

7.5.2.2 FOctupoBKa mpeobpa3oBaTesieil HarpspKeHUs] TIPOBOAMTCS TPU 3HAueHUM BXOZHOTO
HarpspKeHUs1 paBHOM BepxHel rpaHuLie iharia3oHa u3MepeHus peobpa3oBarersi.

7.5.2.3 HOcTtupoBKa rpeo6pa3oBaresieii TOKa C BepXHeli TpaHUI[eH Juara3oHa u3MepeHus 1o 40
A TipoBOAMTCSA TIpUM 3HAaueHMU BXOJHOTO TOKA pPAaBHOM BepxXxHel TIpaHHlle /Juara3oHa
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u3MepeHus npeodpasoBaress. [Ipu pabore ¢ Tokom 40 A, He peKOMEHAYeTCs M0JjaBaTh €ro
6osnee uem Ha 60 cek.

7.5.2.4 HOctupoBKa npeobpa3oBaresieli TOKa C BepXHel rpaHuIel quara3oHa u3Mepenust 100
A u 200 A TIpoBOAMTCS TIpU 3HaueHWH BXxogHOro Toka 50 A. Ilpu pabore ¢ Tokom 50 A He
peKOMeH/lyeTcs 1o/iaBaTth ero 6osiee uem Ha 60 cek.

7.5.2.5 ABTOHOMHasl FOCTHPOBKA IMPOBOAUTCS CeIYIOIIMM 00pa3oMm:

1) mopaTh Ha mpeobpa3oBaresib MUTaHue +12 B;

2) mojaTh Ha BXO[| M3MepsieMOe HarpsbkeHue (TOK);

3) Mpu NOMOLLY NOACTPOEUHOrO Pe3UCTOPa YCTaHOBUTDL HaMps’KeHUE Ha BbIXOJe
nipeoOpa3soBaresns paBHoe UK 11 mpeobpa3oBaresst HarpsbkeHue Wiv paBHoe Ly K st
ripeoOpasoBaTesis TOKa.

7.5.2.6 Tlpu rOCTUpPOBKe B COCTaBe pervucrparopa pe3y/lbTaT U3MepPeHHsI COOTBETCTBYIOLLEro

KaHasa cuuTbiBaeTcss B WEB wuHTepdeiice peructparopa. IIpyu momoIM MojCcTpOeyHoro
pe3ucTopa HeoOXOAWMO [OOWUTBbCS COBMAaZleHUs! MOKa3aHWM perucrparopa MOAaHHOMY Ha
BXOJ, TTpeoOpa3oBarte/isi 3HaUEHUIO HarpsDKeHUs (TOKa).

7.5.2.7 [omyckKaeTcs MorpeLHoCcTh nokasaHuii He 6osee 0.15%.
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7.6 MOHTAX

7.6.1 MOHTaX BBINIOJHAETCS B COOTBETCTBUM C YKa3aHUSMU pasfena «MoHTax» 1 vactu

Hacrosero P3.

7.6.2 TIpeobOpa3oBaresin C aHAJIOTOBBIM BBIXOZIOM, KaK TMPaBH/IO, yCTAHABIMBAIOTCS B MOZY/IN

(cM. pucyHOK 78).

7.6.3 BbIxozsHbIe pa3béMbl MoOysiel TipeoOpa3oBaresieil MOJK/IHOUArOTCS K moptam Al...A8
cuCTeMHOTO 0/10Ka MK K BXOZIHBIM Pa3beéMy aHa/IOTOBBIX KaHa/loB KoHIleHTpaTopa KP-32A B

COOTBETCTBUM CO CXEMOM 3JIeKTPUUECKUX COeJMHEeHUM perucrparopa.

7.6.4 Cxema TIOJK/TIOUEHUs] aHAJIOTOBOTO TIpeoOpa3oBartesisi MpYBe/ileHa Ha pUCyHKe 23. s
npyMepa H300pa’keHO TIOJK/IIOUEHHe OJHOro IpeoOpa3oBaTenss Ha IiepBble 4 KaHazia
cuctemHoro 6/oka AYPA-08-K wu koHLeHTparopa KP-32A.

CunctemHbin 6nok AYPA-256
nnu koHueHTpartop KP-32A

[

Ll =] [B] B =] [l =] 1]

+12B
-128
Bx.1-1
Bxogabl E Bx.2-1
npeobpa3so-
BaTens [13] Bx.3-1
[15] Bx.41

Bbix.1
Buix.2
Buix.3
Boix.4
Bx.1-2
Bx.2-2
Bx.3-2
Bx.4-2

L Bx 01
37 By o2
181 By 03
361 Bx 04
21| oy,
Bxogbl i s
npeobpaso- ,
BaTens -12B

AHanorosble
BXOAbl

MNcTOYHUK
nuTaHug
mMoaynei

PucyHok 23
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7.7 W3MEPUTEJIBHBIE TIPEOBPA3OBATEJIM IIEPEMEHHOI'O
HAMIPSDKEHUSA (ITH)

7.7.1 Obo3HaueHMe TIPU 3aKa3e

7.7.1.1 V3rotaBnuBaeTcss OfHa  MOJe/b  MpeoOpa3oBaresis, UMeIOIIass  HEeCKOJIbKO
T0/ijana3oHOB U3MepeHus.
7.7.1.2 Ob6o3HaueHHe TIpU 3aKa3e TIpUBeZIeHO B Tabwiie 19.

Tabnura 19
K Bb10paHHbIiA
Mopens OHCTPYKTOPCKOE O603HaueHe Npy 3aKase | oA uanasoH
o0o3HaueHre
usMepenus, B
ITH-250 ot 0 mo 250
ITH-250 (80B) ot 0 50 80
ITH-250 TBI'1].01.2209-250B
[TH-250 (120B) ot 0 mo 120
ITH-250 (160B) ot 0 50 160
Pozetka ITH g5t Po3zetka -
YCTaHOBKU B MOAY/Ib TBI'.01.2209.120.00 TBI'[].01.2209.120.00
Poserka [TH nepennero Po3setka -
HIpHCOE/AHEHHS TBI'H.01.2209.130.00 | 15111 01.2209.130.00

7.7.1.3 B ckoOkax mocie Ha3BaHUS MOjenu TpeoOpa3oBaresisi yKa3bIBaeTCs HEOOXOAMMBIN
TOAIMana3oH, Ha KOTOPBIM [o/bkeH ObITh HacTpoeH mpeobpa3oBarens. [lopawanasoH
ripeoOpa3oBaresisi MOXKeT OBbITh M3MEeHEH MpH Hazazike (cM. 1. 7.7.4).

7.7.2 TexHrnueCcKHe XapaKTePUCTUKHU

7.7.2.1 TIpeobpa3oBaTe/y 3alMil[eHbl OT BbIXOJA U3 CTPOS TPH Io/laue Ha BXOJ] TTOCTOSTHHOTO
HarpsoKeHUs.

7.7.2.2 DnekTpuuyeckye XapakTepUCTHMKHU, He 3aBUCALMe OT YCTAaHOB/IEHHOIO /[uarasoHa
v3MepeHusi, puBeieHb B Tabsuie 20.

Tab6muna 20

HaumMmeHoBaHue 3HaueHue
KonnyecTBo KaHao0B 4
HarnpsokeHue nutanus, B 12
[oTpebsisieMast MOILIHOCTb OT UCTOYHUKA MTUTAHUs, He Oosiee, BT 1,2
HoMmuyHanbHBIM AWana30H 4aCTOT BXOAHOTO CUrHaja, [ ot 45 1o 55
[TpenenbHbIN AMANa30H YaCTOT BXOHOTO CUTHaA, ['1] OT 5 10 75
HomuHa/mbHOe BBIXO[HOE HarpsbKeHHe rpeobpa3oBaresieit 5
(mericTBylOLLlee 3HAUEHME [IepeMeHHOr0 HanpsbkeHus ), B




TBI'11.411733.003 P32

47

7.7.2.3 DnekTpuyeckue
W3MepeHwus, TIpUBeZieHbI B Tab/viie 21.

XapaKTepUCTHKH,

3aBUCSIIE  OT

BLIOPAHHOTO  TIOZAMAria30Ha

Tabnura 21
[nana3oH u3MepeHUs [1eNCTBYIOLLETO or 0 or 0 or 0 or 0
3HaueHUs IlepeMeHHOr0 HarpsbkeHus, B o 80 no 120 o 160 o 250
[lonroBpeMeHHas eperpy3ouHast
CII0COOHOCTB,
IIOCTOSSHHOT'O HaIpsDKeHUsl U/In 170 170 200 450
JleMCTBYIOLL[er0 3HaUeHUs! [IepeMeHHOr0
HarpsbkeHusi, B
BxozHOoe conpoTuB/ieHre, He MeHee, 75 110 150 240
KOM
[ToTpebnsiemast MOIIHOCTb 110 KaXK/[OMY 0.1 0.2 0.2 0.3
M3MepHUTeIbHOMY BXOAY, He Oonee, BA

7.7.2.4 MexaHnveCKre XapaKTepPUCTUKU TIPUBeJeHbI B TabsuLe 22.

Tabsuria 22
HavmeHoBaHue 3HaueHue
Macca kr, He boiee
nipeobpa3oBartesisi 6e3 po3eTKu 0,4
pO3eTKU 0,4
TabapuTHbIe pa3mepsl (6e3 po3eTKH), MM
IWPUHA 69
BBICOTA 171
rmybrHa 117
'abapuTHbIe pa3Mepbl (YCTaHOB/IEH B PO3€ETKY), MM
LIMPHHA 70
BBICOTA 171
rmybrHa 125

7.7.2.5 T'abapuTHBIE U YCTAaHOBOUHBIE pa3Mephl PUBE/IEHBI HA PUCYHKe 79 B MPUIOXKEHNH A.

7.7.3 Pabora

7.7.3.1 CTpyKTypHas CxemMa Of[HOTO KaHasa rpeobpa3oBareisi TIpUBe/ieHa Ha pUCYHKe 24.

Tp

Cxema
—>»|NepeKknyeHuns

npeaenos
U

Y

DA

>

Pucynok 24

7.7.3.2 BxogHOe HampspkeHHe TIOCTyIaeT Ha Pe3UCTHMBHYHO CXeMy IepeK/IoYeHHUs IpeesioB,
KoTopasi mpeoOpa3yeT BXOAHOe HarpspkeHHe B TOK. /Jlamee TOK TPOXOAWUT uepe3
TpaHC(OpMaTop TOKAa U B HArpy30UHOM pe3ucTope rpeobpa3yeTcsi B HalpsDKeHHe, KOTOpOoe

YCU/IMBAETCA OIIepAlIMOHHBIM YCHUJ/INTE/IEM U TTIOCTYIA€T Ha BbIXO/ Hpeo6pa30BaTenH.
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7.7.4 Bwibop Auaria3oHa

7.7.4.1 [1ns BeIOOpa Auaria3oHa HE0OXOAUMO CHATH KPBIIIKY TTpeobpa3oBartesis.

7.7.4.2 Bbibop Auamna3oHa OCYIIECTB/SETCS HE3aBUCUMO /ISl KaXK/I0To KaHasia u3MepeHus 1-4
COOTBeTCTBYIOLLIUM I10JI0KeHUeM JkaMmiiepoB JP1-JP4.

7.7.4.3 MecToHaxox/ieHre /pKaMIiepoB U HeoOXo[uMoe TIONIOKeHHe /)KaMIlepoB [jisi BbiOopa
Juaria3zoHa ripeobpasosatesieii [TH-250 yka3aHbl Ha pUCyHKe 25.

1
R4l [4-|_R42 |j R43j R44 m
mmnjmu Dﬂjm — [ == = B 2s0s
(000 |, booo | dooo - 0ooo T > § T > § S x ) T' | s 3| 160B
m j | 1033 1208
HDD 070 "0 3300 80B
== = = T T T [T
PucyHnok 25
7.7.4.4 Tlocne W3MeHeHMs Jvaria3oHa HeoOXOZWMMO TPOBECTH FOCTHUPOBKY IpeobpasoBaresisi
(cm. 1. 7.5.2).

7.7.5 Cxema NOAK/IOYEHUS

7.7.5.1 Tlpeobpa3oBaTtesnu MMeOT 4 He3aBUCUMbIX KaHasa, KOTOPble MO)KHO TMOJK/IHUaTh K
v3MepsieMbIM LlelIM KakK OTZe/IbHO, TaK U WCIO/b3ys pas3/iuHble CXeMbl MOJK/IH0UYeHUS,
HaripuMep «3Be3za» U T.0.

7.7.5.2 Hymepanusi BLIBOJJOB TIpeoOpa3oBatesisi TIpUBeJileHa Ha PUCYHKe 26 (BH CO CTOPOHBI
JIULeBOM TIaHesN).

o) o]
a N
1 Bobix.1 | 2
K cucremHomy K cuctemHomy
6noky 310 Bbix.2 | 4 Bnoky
unu 9 r unu
KOHLIEHTpaTopy 5[+12B  Bbix.3|6| | «onyenTpatopy
KP-32A 71-128 Bbix.4 [g ) KP-32A
N\
(9] Ur* U1 [10] )
11| U2* U2 (12
BxogHbie J ., BxogHbie
uenm 13| U3® Us (14 uenm
4*
L 15| U U4 |16 )
0) (©

PucyHoxk 26
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7.8 N3MEPUTEJIBHBIE ITPEOBPA3OBATEJIN CUJIbI
I[TEPEMEHHOI'O TOKA (IIT)
7.8.1 O0o3HaueHMe TIPU 3aKa3ze

7.8.1.1 M3roTaBnuBaeTCss HECKOIBKO Mojeneli rpeoOpa3oBaTesiell, paCCUMTAHHBIX Ha Pa3HbIe
AvarasoHbl  u3MepeHus. Kaxzas  Mogens  mpeoOpasoBaresisi  MMeeT  HECKOJIbKO

roAAvarna3oHOoB.
7.8.1.2 Ob6o3HaueHHe TIpU 3aKa3e NPUBeZIEHO B Tab/wile 23.
Tabmura 23
Mogenb ripeo6- | O603HaueHue Npu Bri6paHHbIii nogymanason | KOHCTpyKTopckoe
pa3oBaresist 3aKase u3MepeHus, A obo3HaueHue
I1T-20 ot 0 1o 20
I1T-20 (2A) or 0 1o 2
[1T-20 I1T-20 (4A) or 0 10 4 TBI'11.01.2609-20A
I1T-20 (10A) ot 0 1o 10
I1T-200 ot 0 no 200
I1T-200 (20A) ot 0 1o 20
ITT-200 IIT-200 (40A) ot 0 10 40 TBI'TI.01.2609-200A
I1T-200 (100A) ot 0 mo 100

B ckoOkax rmocie Ha3BaHUsA MoOfenW TpeoOpa3oBaTesisi yKa3bIBaeTCs HeOOXOMMBbIH
TMOAIMarna3oH, Ha KOTOPBIM [o/bkeH ObITh HacTpoeH mpeobpa3oBarens. [lopamanasoH
ripeoOpa3oBaresisi MOXKeT OBbITh M3MEeHEH MpH Hasazke (cMm. . 7.8.4).
B komruiekT nmpeoOpa3oBaresist BXOJUT PO3€eTKa /i yCTaHOBKU B Moaynb TBI'1].01.2609.120.00.
OmniMoHaIbHO MOXKET OBITh 3aKa3aHa po3eTka nepezaHero npucoeauHenus TBI'T.01.2609.130.00.
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7.8.2 TexHuuyeckue XapakKTepUCTUKU

7.8.2.1 OcHOBHEBIE 3J/IEKTpUUeCKHe XdpPaKTePpHUCTUKH HpeO6pa3OBaTEH6ﬁ CHJIBI IIepeMeHHOro

TOKa MPUBeZEHbI B Tab/mLie 24.

Tabmiia 24
HaumenoBanue 3HaueHue

KonnuecTBo KaHai0B 4
Harpsokenue nutanus, B +12
[TorpebsisieMast MOIIIHOCTb OT UCTOYHHMKA MTUTAHUs, BT 1,2
HomuHanbHBIN 4aCTOTHBIM Auana3oH BXOAHOTO CMrHania, ['y ot 45 10 55
JonyCcTUMbIM 4aCTOTHBIM jMana3oH BXOAHOIO cUrHana, I'n oT 5710 75
HomuHambHOe BBIXO[HOE HarpsbkeHre Tipeobpa3oBarerieit 5
(meiicTBytOlLLIeE 3HAUEHME TIEPEMEHHOT0 HarpskeHus), B
BxogHoe corpoTuBieHe IepeMeHHOMY TOKY yactoToi 50 I'1j, 0,0075
Owm, "e Oonee
[Torpebsisiemast MOIIIHOCTB TIO BXOZY, Ha a3y, BA, He Gosee 1**#0,0075
TepMuueckasi CTOMKOCTB U Teperpy304Hasi ClioCOOHOCTb TOKOBOM LjeTn
nipeobpa3oBaTeJieil mepeMeHHOT0 TOKa:

AJINTEJIbHO Jio 10A

KpaTKOBpeMeHHO, 1 cek 710 200A

7.8.2.2 MexaHuyeckre XapaKTepUCTUKU npeobpa3oBaTesiell CWIbI TIePeMEHHOTO TOKa

TIpUBe/ieHbI B Tab/wviie 25.

Tabmwmia 25
HaumeHoBaHue 3HaueHue
Macca kr, He boiee
nipeobpa3oBareisi 6e3 po3eTKH 0,7
pO3eTKU 0,4
'abapuTtHbIe pa3mepbl (6e3 pO3eTKH), MM
LIMPHHA 69
BBICOTA 171
ryOrHa 117
T'abapuTHbIe pa3Mepbl (YCTaHOBJIEH B PO3€ETKY), MM
LIMPHHA 70
BBICOTA 171
ryOrHa 125

7.8.2.1 T'abapuTHBIE U YCTaHOBOUHBLIE pa3Mephbl ITPUBeIeHbI Ha PUCYHKe 79 B MPUIOKEeHUH A.
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7.8.3 Pabora

CTpyKTypHasi cxeMa OJJHOTO KaHasia ripeo0Opa3oBareJisi IpyUBe/ieHa Ha PUCYHKe 27.

Cxema
nepeknUeHNs
npejenoe

DA

Ip
;j‘ -

Pucynok 27

Ha Bxome mpeoGpa3oBaresisi ycTaHOB/IeH TpaHchopmarop Toka. C BbIxoza TpaHcdopmaropa TOK
TOZIaéTCs Ha MPELM3UOHHBINA Harpy304HbIA Pe3KCTOp, Ha KOTOPOM Npeo0pa3yeTcsi B HalpsDKEHHE.
Ianee HampspKeHME MOCTYTIAET HA CXeMy TepeK/IOUeHHs Mpeie/ioB U MacIiTabUpOBaHUsI CUTHAIOB
Ha OCHOBEe OMEepal[MOHHOTO ycuauTesns. Ha BbIXOZie OMEpalOHHOTO YCHIUTENS TIO/TydYaeTcst
HarpspkeHWe, TMPOMOPLMOHA/ILHOE CWIe BXOJHOTO TOKA, KOTOpPOEe TIOCTYMaeT Ha BBIXO[,
ripeoOpasoBareisi.

7.8.4 Bribop AuariazoHa

7.8.4.1 [1n1s1 BBIOOpA /Mara3oHa He0OXOJUMO CHSITh KPBIILKY TTpeoOpa3oBarterist.

7.8.4.2 Bribop Auaria3oHa OCYIIeCTB/ISeTCS He3aBUCHMO [I/Isl KaKJ0ro KaHaia uMepenus 1-4
COOTBeTCTBYIOLLMM I10JI0KeHUeM Ji>kamriepoB JP1-JP4.

7.8.4.3 MecToHaxoxJeHre U HeoOXoAUMOe T0JIoXKeHHe [KaMIlepoB AJisi BbiOOpa Auaria3oHa
nipeoOpa3oBatesnieit TBI'L].01.2609 yka3aHbl Ha pUCyHKe 28.

Kkanan 2 k:};;l;s kanand nT-2OO nT"ZO
= % 12 * T4
) LI | 18
0333 200A 20A
1234
n S B 10A
*{5 - - = x T3 oloo 1 OOA
) L . —y s 1 2 3 4
- : - 3] 40A 4A
- 1234
100 Tt
T200¥5.1  TBrLLO1.2609.21001  R20220824 20A 2A
""" | 1234

PucyHoxk 28

7.8.4.4 Tlocne w3MeHeHMs Jvaria3oHa HeoOXOZWMMO TPOBECTH FOCTHUPOBKY IpeobpasoBaresisi
(cm. 1. 7.5.2).

7.8.5 Cxema TNOAK/I0YeHHUs

7.8.5.1 Tlpeobpa3oBatesn MMerOT 4 He3aBUCUMbIX KaHasa, KOTOPble MO)KHO TOJK/IHOUaTh K
v3MepsieMbIM LlelIM KakK OTZe/IbHO, TaK U WCIO/b3ys pa3/iuHble CXeMbl MOJK/IH0UYeHUS,
HaripuMmep «3Be3Za» U T.0.
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7.8.5.2 Hymepariiysi BbIBOZIOB MpeoOpa3oBaresis NpyBeieHa Ha PUCYyHKe 29 (BUZ CO CTOPOHBI

JIULeBOM TIaHesN).
B ]
Bbix.1
0 Bbix.2

~
J

K cucremHomy
Broky
unm 9
KOHLeHTpaTopy
KP-32A

K cucremHomy
Brioky
unm
KOHLeHTpaTopy
KP-32A

+12B Bbix.3
-12B Bbix.4

Y4
AN

BxogHble 4
uenm

BxogHble
uenm

5] [al[=2][e] [x][a] [«] [-]
3] 2] [8] [3] =] [=] [»] ™)

-
-

PucyHnok 29
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7.9 N3MEPUTEJIBHBIE ITPEOBPA3OBATEJIN ITOCTOAHHOI'O
HAIIPSOKEHWSA (ITITH)

7.9.1 Obo3HaueHMe TIPU 3aKa3ze

7.9.1.1 M3roTtaBnuBaeTCs HECKOTBKO Mojeneli rpeoOpa3oBaTesiell, paCCUMTAHHBIX Ha pa3HbIe
[ivara3oHbl U3MepeHUsl.
7.9.1.2 O6o3HaueHHe TIPU 3aKa3e TpUBeZIeHO B Tab/wiie 26.

Tabmuria 26

Jnara3oH usmMepenus KoHcTpykTOpCKoe

o6o03HaueHue

O0o3HaueHue TIpH
3aKasze

[TocTosiHHOTO [TepemenHoro

HarpsbKeHUst HarpspKeHUst
I1ITH-0,2 ot -0,2 B 10 0,2B or 0 10 200 MB * TBI'11.01.2909-0,2B

(ot 0 go 150 MB) 2

[1TTH-24 oT -24 B o 24 B or 01020 B TBI'11.01.2309-24B
[TITH-330 ot -330 B 10 330 B ot 0 10 250 B TBI'1.01.2309-330B
[TITH-600 ot -600 B no 600 B ot 0 5o 600 B TBI'11.01.2309-600B

B komriiekT rpeobpa3oBaresisi BXOAUT po3eTKa //is1 yCTaHOBKY B MoAynb TBI'1].01.2309.120.00.
OmniroHankHO MOKET OBITH 3aKa3aHa po3eTKa nepeaHero rpucoeauHenus TBI'L.01.2309.130.00.

7.9.2 TexHrueCKHe XapaKTEePUCTUKU

7.9.2.1 OcHOBHbIe 3/IeKTpUUeCKHUe XapaKTePUCTHUKH TPUBeIeHbI B Tabuile 27.

Tabmura 27

HaumeHoBaHue 3HaueHue
KonuuecTBo KaHaI0B 4
Hanpsokenuve niutanus, B +12
[ToTpebnsiemast MOLITHOCTL, He Oostee, BT 2
HomuHanbpHBINM JUara3oH 4acTOT BXOAHOIO CUrHana, I' or 0 10 85

Baumanme !

CucremMHblii 010K oOecieunBaeT He 0Oosiee 5 BT AnsA nUTaHMA KaKAOro MOAY/IS
npeoOpa3oBare/ieii, MO3TOMY Ha OJUH MOAY/Jb Npeodpa3oBare/iell He/lb3sl YCTaHAB/IHBATh
Oosiee 2 mpeoOpa3oBaresieil MOCTOTHHOTO TOKA M/IM HAaNPsDKeHH.

IIpu Heo0X0JUMOCTH YCTAHOBKH B MOAY/Ib 0oJiee 2 mpeodpa3oBaTe/iell MOCTOSHHOIO TOKA W/IH
MOCTOSTHHOTO HANpPsDKeHHWsA, - HY)XHO TNPHMEHATh MOJy/JIM mNpeoOpa3oBareeli ¢
JIOTIO/THUTEe/TIbHBIM HCTOUHUKOM NMUTaHusa +-12B.

1 Tlpu mpUMeHeHUH COBMECTHO C CUCTeMHbIMM OyiokamMu AYPA-08-K2, AYPA-08-K3, AYPA-08-KP,
KoHLeHTpaTtopamu KP-32A
2 Ilpu npuMeHeHUU COBMECTHO C cucTeMHbIMM OrokamMu AYPA-256, AYPA-08-K1
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7.9.2.2 XapakTepuCTHKH, 3aBUCSLIMEe OT YCTAaHOBJIEHHOTO Axara3oHa U3MepeHusi IpUBeJeHbI B

Tabmuie 28.
Tabmuiia 28

Mopenb ripeobpa3oBateris

I1IT1H-0,2

I111H-24

ITITH-330

ITITH-600

[onroBpeMeHHas rieperpy3ouHasi
CIIOCOOHOCTB,
TOCTOSIHHOTO HampsKeHUsT Un
JIeMCTBYIOIETO 3HAUeHUsI
rIepeMeHHOr0 HanpsbkeHusi, B

0,3

30

350

600

BxogHoe cornpoTuB/ieHre, He MeHee,
KOm

10

1000

1000

[ToTpebnsiemast MOIIHOCTB 110 KaXK[OMY
H3MepuTeIbHOMY BX0ay, He Oosee, BA

0,01

0,06

0,15

0,36

7.9.2.3 MexaHnuecKre XapaKTepHUCTUKY TIPUBeieHbI B TabsuLe 29.

Tabnwuma 29
Haumenosanue 3HaueHUe
Macca Kr, He boiee
nipeobpa3oBareisi 6e3 po3eTKH 0,4
pO3eTKH 0,4
TabapuTHbIe pa3mepsl (6e3 po3eTKH), MM
LIMPHHA 69
BBICOTA 171
ryOrHa 117
[abapuTHbIe pa3Mepsl (YCTaHOB/IEH B PO3€TKY), MM
LIMPHHA 70
BBICOTA 171
ryOrHa 125

7.9.2.4 T'abapuTHBIE U YCTAaHOBOUHBIE pa3Mephl IPUBe/IeHBI Ha PUCYHKe 79 B MIPUIOKEHNH A.
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7.9.3 Pabora

7.9.3.1 CTpyKTypHas cxemMa OJHOTO KaHajia rpeobpa3oBarteisi mpuBeeHa Ha pucyHke 30.

CTpyKkTypHas cxema npeobpasoBaTens
3

REx

st[i>

Unzon

Pucynok 30

7.9.3.2 BxomHoe HampsbkeHWe TIOCTylaeT Ha Ppe3UCTUBHbIA JenuTenb. [anee, uepe3
W30/IMPOBaHHbIN ycuauTenb U AuddepeHIUaabHbIM YCUIUTe/Ib, KOTOPbIA OCYIeCTB/seT
MaciuTabupoBaHUe CUTHaa, HarpspkeHWe TIOAAeTCsi Ha Bbixof Tipeobpa3soBatesisi. Kaxzabiid
KaHaJl mpeoOpa3oBaresisi UMeeT He3aBUCUMYIO ra/JlbBaHUUeCKYH0 Pa3Bsi3Ky W W30/IUPOBAHHBIM
BTOPUUHBIN UCTOYHUK MTUTAHUS.

7.9.4 Cxema NOAK/IOYEHHS

7.9.4.1 TlpeobGpa3oBaTend UMeIOT 4 He3aBUCUMbIX KaHaja, KOTOpble MOKHO TIOJK/IHOUaTh K

n3MepsgeMbIM LelAM KaK OTAe/IbHO, TdK W HCIIOJ/Ib3ysd pa3/IMUHbIe CXeMbI TMOAK/IHOUYEHMNS,

Harpumep «3Be3ja» U T.II.

7.9.4.2 Hywmepaiysi BBIBOJIOB TIpeobpa3oBare/isi IprBeJeHa Ha pucyHKe 31 (BUJ CO CTOPOHBI

JIVLIEBOM TIaHeJN).

K cucremHomy
Bnoky
unm
KOHLieHTpaTopy
KP-32A

BxogHble
Lenwu

~

hYd

[a] [&] [2] [e] [N] [e] [e] [~]

Ve
{

B

+12B

3] [2] 8] [8] [=] [=] [2] ™)

N\

Pucynok 31

J

\

]

K cuctemHomy
Bnoky
unu
KOHLIeHTpaTopy
KP-32A

BxogHble
Lenwu
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7.10

I[TOCTOAHHOI'O TOKA (IIIIT)

7.10.1 O6o3HaueHUe MPH 3aKase

N3MEPUTEJIBHBIE ITPEOGPA3OBATEJIN CNJIbI

7.10.1.1 U3roraBiuBaeTcsi HECKOIBKO MOJesieil ipeoOpa3oBaresieli, paCCUMTaHHBIX Ha Pa3HbIe
JiiarasoHbl U3MepeHusl.

7.10.1.2 O6o3HaueHue MPH 3aKa3e MpuBegeHo B Tabmurie 30.

Tabnwia 30

O6o3HaueHue MpH
3aKaze

I,Z[I/IEIHEI?»OH Hn3MepeHHs CUJ/IbI IIOCTOAHHOI'O TOKA

CHJ/IbI ITIOCTOAHHOT'O
TOKa

JelCTBYIOLLee 3HaUeHHe
TepeMeHHOT0 TOKa

KoHcTpykTopckoe
o6o03HaueHue

[1I1T-0,02

ot -20 MA 10 20 MA

ot 0 1o 20 MA

TBI'lI.01.2709-20MA

TIIT-0,2

ot -200 MA 10 200 MA

ot 0 1o 200 MA

TBI'].01.2709-200MA

B komriiekT rpeobpa3oBaresisi BXOAUT po3eTKa /i1 yCTaHOBKY B MoAynb TBI'1].01.2309.120.00.
OmniroHankHO MOKET OBITH 3aKa3aHa po3eTKa nepeaHero rpucoeauHenus TBI'L.01.2309.130.00.

7.10.2 TexHuyecKue XapaKTepUCTUKU

7.10.2.1 OcHOBHbIE 3/IEKTpPUUECKHe XapaKTepHUCTHKHY TIpUBe/ieHbl B Tabuile 31.

Tabmuria 31

HaumeHnoBaHue 3HayeHue
KonnuecTBo KaHaIo0B 4
HanpsokeHust nutanus +12
[ToTpebssiemast MOILI[HOCTb OT MCTOYHUKA TTUTAHUs, He Oosee, BT 2
HomuHanbHBIM AMana30H 4acTOT BXOAHOIO CUrHajia, I ot 0 10 85

Baumanue !

CucremMHbld 010K oOecreunBaer He Oosiee 5 BT g nUTaHUs KaXKAoro Moy
npeoOpa3oBaresieii, MO3TOMY Ha OAMH MOJy/ib IpeoOpa3oBare/ieil He/lb3sl YCTaHAB/IUBATh
Oosiee 2 mpeoOpa3oBaresieii MOCTOTHHOIO TOKA W/IN HAIPSDKEHMSI.

IIpu Heo0X0JUMOCTH YCTAHOBKH B MOJY/Ib 0o/iee 2 mpeodpa3oBare/ieid MOCTOAHHOIO TOKA WIH
MOCTOSTHHOTO HANpPsDKeHHsA, - HY)XHO TNPHUMEHATH
JIONO/THUTE/TIbHBIM HCTOUHHKOM NuTaHuda +-12B.

MOy  TpeoOpa3oBare/ieil C
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7.10.2.2 MexaHU4eCKre XapaKTepUCTHKH MpHBeieHbI B Tabnuie 32.

Tabnuria 32
HanmeHnoBaHue 3HaueHue
Macca kr, He bosee
ripeoOpa3oBate/isi 6e3 po3eTKU 0,4
PO3eTKU 0,4
F'abaputHbie pa3mepsl (6e3 po3eTku), MM
LIMpUHA 69
BBICOTA 171
ryOvHa 117
['abapuTtHbie pa3Mepbl (YCTaHOB/IEH B PO3€TKY), MM
LIMpUHA 70
BBICOTA 171
ryOrHa 125

7.10.2.3 T'abapuTHbIe ¥ yCTAaHOBOUHBLIE pa3Mephl MpHBeieHbl Ha PUCYHKe 79 B TIPUIOKEHUH A.

7.10.3 Pabora

7.10.3.1 CtpyKkTypHas CXeMa O/IHOTO KaHasia peoOpa3oBaresisi IpyBe/ieHa Ha PUCYHKe 32.

CTpyKkTypHas cxema npeobpasoBaTens

R3

IE}{E> ]

4

Unson

7.10.3.2 BxogHOM TOK TMOCTyNnaeT Ha TOKOW3MepPHUTE/IbHbIN
PEe3WCTUBHBIM [le/IUTe/b, WU30/IMPOBAaHHBIM YCUIUTeMb U AUQQepeHLManbHbId yCUINUTE b,
KOTOPBIM OCYILLeCTB/sieT MaclITabupoBaHye CUrHaja, NoMyuyeHHOe HanpshkeHUe MoAaéTcs Ha
Kaxapiii kaHanm rpeobpasoBaresist

BBIXO/], Hp806p830BaT€I[H.

Pucynok 32

—

R1 OP1
—

R2
— UBbIx

R
<]UHMT
pesucTop,

nuMmeeT

rajibBaHMYeCKY0 pa3Bsi3Ky U U30/IMPOBaHHbIM BTOPUUHBIN NCTOYHUK MTUTAHUS.

7.10.4 Cxema NoJK/IHOYeHUs

7.10.4.1 TIpeobpa3oBarenu UMeHOT 4 He3aBUCHMMbBIX KaHajia, KOTOPbIe MOXKHO TOJK/IHOUATh K
v3MepsieMbIM LIeMsIM KakK OTAe/IbHO, TaK U WCMO/b3ys pa3/vuHble CXeMbl MOJK/IH0UYeHUs,

Harpumep «3Be3fa» U T.I1.

He3aBHCHUMYHIO
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7.10.4.2 Hywmepaius BbIBOZIOB TipeoOpa3oBaresisi IprBeJeHa Ha pUcyHKe 33 (B, CO CTOPOHBI

JIULeBOM TIaHesN).

K cucremHomy
Brioky
nnm
KOHLIeHTpaTopy
KP-32A

BxoaHble
uenm

<

Y4

B

1 Bbix.1 | 2
310 Bbix.2 | 4
5|+12B Bbix.3 | 6
7|-12B  Bbix4|g
9| I(+) l1(-) |10
1] 12(+) l2(-) [12
13| 13(+) 13(-) [14
15| 14(+) l4(-) (16

PucyHok 33

AN

>

K cucremHomy
6roky
nnm
KOHLIeHTpaTopy
KP-32A

BxoaHble
uenm
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7.11 KABEJIM JIJId TIOOK/IHOUEHKWA MOOY/EN
IIPEOBPA3OBATEJIEN C AHAJIOT'OBEIMU BEIXOJAMU

7.11.1 BuemHwmi B Kabes MpeCcTaBiIeH Ha pUCYHKeE 34.

PucyHok 34
7.11.2 CranmapTHble NIUHBI KaOeled sl TOIKIIOYCHHS K CHUCTEMHOMY OJIOKY MOJTyJiei
npeoOpa3oBaTesieil ¢ aHaJOrOBBIM BbIXOJMOM: 50 CM - K MEpBOMY MOy, 65 CM - KO
BTOpoMy, 90 cMm - k TpeTbeMy, 105 cm — k yeTBEpTromy, 7 unu 10 MeTpoB - eciv MOIYJIb

CTOHWT B COCETHEM IIKA]Y.
7.11.3 O0o3HaueHHe TIpU 3aKase

O6o03HaueHue MpU 3aKkase U KOHCTPYKTOPCKoe 00603HaueHne [nvHa
CBE.01.8000.100.00-0.5m 50 cm
CBE.01.8000.100.00-0.65m 65 cm
CBE.01.8000.100.00-0.9m 90 cm
CBE.01.8000.100.00-1.05m 105 cm
CBE.01.8000.100.00-7m 7M
CBE.01.8000.100.00-10m 10 m
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8 NSMEPUTEJ/IBHBIE ITPEOBPA3OBATE/JIA I1PH, ITPT, ITPIIH,
ITIPIIT C INPPOBLIM BbIXOOM B ITPOTOKOJIE AYPA-P

8.1 HA3HAYEHUE

8.1.1 U3smepurenbHble TMpeobOpa3oBaTeM C IUGPOBLIM BLIXOJOM IpeAHA3HAUEHbl IS
raJbBaHUUYECKON pa3BsA3KU U JIMHEHHOTrOo mpeoOpa30BaHUs BXOJHOTO CHUTHaJsa HarpsKeHUs
(custel TOKA) B LM(POBOI KO, /17151 a/IbHEHIIIel repejaul B CHCTeMHBIN 0/10K 1o ceT AYPA-
P.

8.1.2 KoaddurmeHT nmpeoOpazoBaHus OTpeeéH cieyonM o0pa3om:

K = Do/ Xox
rge Dy, — BBIXOJHOE 3HaueHHe CUrHasia B LIu(poBOM Kofe,
Xpx — 3HAUEHUE BXOJHOTO CUTHAJIA.
8.1.3 B komrutekt rmpeoOpa3oBaresisi BXOAWUT pO3eTKa TepefHero  TPHUCOeJUHEHHUs.

OmiuoHalbHO MOXKHO —3aKasaTb MOAy/b TpeoOpa3oBaresieid, Toraa mpeobpa3oBaresib
KOMILJIEKTYeTCSI PO3eTKOW, NpeJHa3HaueHHOW /UId MOHTaka B OKHO IaHeJd W PO3eTKU
TIOCTABJISIFOTCS] CMOHTUPOBAaHHBIMU B MOZY/Tb.

8.1.4 Posetka BeimomnHsieT GyHKIuO BI: ipu n3BneueHun rpeobpa3oBaTesisi BXOJHbIE CUTHAJIBI
OTCOeJVHSIOTCS OT PerucTparopa.

8.1.5 Po3eTkM TOKOBBIX IpeoOpa3oBaTesiell [JOMOHUTEBbHO 00ecreunBaloT —3aMbIKaHHEe
TOKOBBIX LieTieli TIPH W3B/IedeHUH TipeoOpa3oBarteris.

8.2 TUIIBI Y IUATIA30HBI I3BMEPEHNSA
[TPEOBPA3OBATEJIEA

8.2.1 BroImycKaeTcs TpU THUIIA ClieliMaIM3uPOBAaHHBIX BXOAHBIX TIpeoOpa3oBartereii:
* mipeobpa3oBaresb epeMeHHOro HarpspkeHus ([TPH);
* rpeoOpa3oBaresib CU/bl TilepeMeHHOro Toka (ITPT);
* mipeobpa3oBaTesb MOCTOTHHOTO Hanpspkenus (TTPTTH);
* mpeoOpa3oBaresib CUbl TOCTOSTHHOTO ToKa (TTPTIT);
8.2.2 TIpeobpa3oBarenu mnocrosiHHOro HarpspkeHust (ITPTTH) u mocrtosinHOro ToKa (TTPIIT)

MOTYT U3MepsITh B TOM UHCJ/le U IlepeMeHHOe HarpsbkeHue (TOK).

8.2.3 Bremnuii Bug, mpeoOpa3oBatesiell MpUBeAEH Ha pucyHke 35. B 3aBUCMMOCTH OT THMa
rpeo6Opa3yemMoro BXOAHOTO CUTHasa, KOpItyca rpeoOpa3oBaresieli UMelOT pa3/iMuHbIe I[BeTa:
npeobpa3oBaresii miepeMeHHOro HanpspkeHusi (ITPH) uMeroT Kopriyc 3e/1€HOTO IIBeTa,
npeoOpa3oBatesiu  niepemMeHHoro Toka (TIPT) wMeroT Koprmyc UépHOro  LiBeTa,
nipeobpazoBatenu noctosHHoro HarpsbkeHusi (ITPITH) u mocrosinHoro Toka (ITPITT) umeror
KopItyc Gesioro 1BeTa.



TBI'll.411733.003 P32 61

neT
npeobpasosatenb NepeMeHHoro
TOKa (YEepHbIA Kopnyc)

MPMH
npeobpasoBartesib NOCTOAHHOO
HanpsbkeHus (Benbli kopnyc)

Pasbem ang nogxknioyveHms
K KOHLeHTpaTopy

WHamnkaTop -
CETb AYPA-P 4

npeobpa3oBaTesib NepeMeHHOro
HaNpsKEHNs (3eneHblit Kopnyc

Pucynok 35
8.2.4 VI3mepsiemble BeJTMUMHBI, U MOJie/IM ipeoOpa3oBaresieii, BoimyckaemMbix OO0 «CBEW», a

TakKke obecrieuriBaeMble TipeoOpa3oBaTe/siIMU Maria30Hbl U3MepeHUsl TIPUBeZIeHbI B TabsuIe

33.

8.2.4.1 Y wmogenei, WMeWIIMX HECKOIbKO T[IOAJWANa30HOB HW3MepeHUs], TMOAAuara3oH
M3MepeHus  BbIOMpaeTcs  DKAMIIepaMHd,  PacrliofiO’KeHHBIMHM  BHYTpPU  KOpImyca
ripeoOpa3oBaresisi.

8.2.4.2 [Insa mpeoOpa3oBatesieli TlepeMEHHOTO TOKa UM HarpspkeHUsi B Tabmuie 33 yKa3aHo
JleMCTByIOLLjee 3HaYeHre ITepeMeHHOr0 TOKa U HalpsDKeHUs1 COOTBETCTBEHHO.

Macintabubiii KosddurrenT Kmul — ykasbiBaetcss B WEB unTepdetice mporpamMmer AuraQt.
Tabmwmia 33

YcraHoB-
. Macirra6-
Mogesnb neHHbIM | /lnariasoH KoadduumeHnt N
Ne N3mepsiemas HBIN KO3-
nipeobpaso- [DKaMIie- | MU3MepeHus, ripeobpa3oBa-
/T BeJTMYMHA ¢burmeHT
BaTesst pamu elMHULIA u3MepeHust | HUst K K
JMarasox mul
1 [TPH-250 |Ilepemennoe |80 B 0-80 B 200 0,005
HANPKEHUE 11508 |0-120 B 133,333333  |0,0075
160 B 0-160 B 100 0,01
250 B 0-250 B 64 0,015625
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YcraHoB-
. Macrirra6-
Mogenb neHHbIM | /[Inarmas3oH KoadduiieHnt N
Ne N3mepsiemas HBIN KO3(-
rpeo6pazo- JDKamrie- | U3MepeHus, ripeoOpasoBa-
n/m Be/IMUMHa ¢bueHT
BaTesis pamu eivHuIa u3MepeHus | Hus K K
Jvaria3ox mul
2 ITPT-20 Cuia niepe- 2A 0-2A 8000 0,000125
MEHHOTO TOKA 1 4 o 0-4 A 4000 0,00025
10A 0-10 A 1600 0,000625
20 A 0-20 A 800 0,00125
3 ITPT-200 |Cwuna nepe- 40 A 0-40 A 400 0,0025
MEHHOTOTOKA 1500 A 0-200 A 80 0,0125
4 [TPITH-0,2 |IlocTosiHHOE |- ot muHyc 200 MB {80000 0,0000125
HarpspKeHue no 200 mB
ITepemeHHoe |- 0-150 mB 80000 0,0000125
HanpspDKeHUe
5 [TPITH-24 |IlocTosiHHOE |- oT MuHyC 24 B 800 0,00125
HanpsoKeHue no 24 B
ITepemeHHoe |- 0-20 B 800 0,00125
HanpspDKeHue
6 [TPITH-330 |IlocTosiHHOE |- ot munyc 330 B 64 0,015625
HarpspKeHue no 330 B
ITepemeHHoe |- 0-250 B 64 0,015625
HanpspDkeHue
7 ITPITH-600 |ITocTtosiHHOE |- ot muHyc 600 B 26,66667 0,0375
HarpspKeHue o 600 B
[TepemenHoe |- 0-600 B 26,66667 0,0375
HanpspDKeHUe
8 [TPITT-0,02 |Cwuna nocross- |- ot muHyc 20 MA 800000 0,00000125
HOI'O TOKa 1o 20 MA
Cuna nepe- - 0-15 MA 800000 0,00000125
MEHHOTO TOKa
9 [TPITT-0,2 |Cwuna nocross- |- ot munyc 200 MA  |80000 0,0000125
HOI'O TOKa 1o 200 MA
Cuia niepe- - 0-150 MA 80000 0,0000125

MEHHOI'0 TOKa
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8.3 KOHCTPYKIIVA

8.3.1 Ilpeobpa3oBaren UMEIOT YHU(PULIMPOBAHHbIE TIACTMACCOBBIE KOPITyCa IITETICeTbHOr0
Tuna. (pUcyHok 36).

PucyHnok 36
Kpeika kopriyca (1) KpemuTcsi K pa3beMHOW 4yacTu (2) ueTblpbMsi BHMHTaMu. Kpbliika

Kopryca uMeeT nBa ¢ukcaropa (3) ans ¢ukcaiuu rpeobpa3oBatesis B OTBETHOW uacTh
pa3bema (4). KoHCTpyKIIMs BXOAHOTO pa3beMa aHa/IoTHYHa TPaJUIJMOHHBIM UCTIBITAaTe/TbHBIM
6nokam Tuma BU-6, uro obecrieurBaeT 3aMblKaHWE TOKOBBIX IieTied TIPU W3BIeUeHUH
nipeobpa3oBaTesieif, BO3MO)KHOCTb TIPOTPY3KU U UCTILITAHKUS U30ISILIUY TIOABOSIINX Kabesielt.
Kopryca npeobpa3oBaresieli pa3HbIX TWIIOB BBITIOJTHEHBI W3 TIACTMACChl Pa3HOTO LiBeTa.

OTBeTHbIe YaCTH pa3beMa rpeobpas3oBaresieil COOTBETCTBYIOT UM T10 L{BETY.

Ha pasbeme MexJy KOHTakTHbIMU JlamesisiMu (6) MMEIOTCS ClieLjia/ibHble HalpaBs/Isitolye
BbICTYTbI (7), TIpefoXpaHsoIMe JaMead OT 3aMbIKaHMM TIpU C/IydallHOM Tlepekoce
npeobpasoBaTenss B MOMEHT YCTAaHOBKM B OTBETHYIO uacTb pasbeMa. OTBeTHasi 4acTb
pasbeMa “MeeT KJIeMMHUK (5) o7l BUHT M4 111 BXOJHBIX Y BBIXOJHBIX LieTlei.

B BepxHell yacTu KopIyca pacIiojio)kKeH pa3beM [ MOJK/IOUeHHUs] K KOHLIEHTPaTopy CeTH
AYPA-P.

8.3.2 Tlpeobpa3oBaresi C [M(POBBIM BBIXOAOM KOMIUIEKTYIOTCSI DPO3€TKaMHU I1epeiHero
npucoeiuHeHus1 (CM. pucyHok 80) [/11 yCTaHOBKM Ha MOHTaKHYIO TaHesb. OMNIMOHA/IBHO -
MOT'YT yCTaHaB/IMBAaTbCSl B MOZY/ISIX BXOZHBIX ITpeobpa3oBaresieii (CM. PUCYHOK 22).

8.3.3 TlpeobOpa3oBaresii ¥ PO3€TKA OCHAILeHbl KOAWPYIOIUMU BCTaBKaMH [Jisi 3aLUTHI OT
YCTaHOBKH B PO3eTKY peoOpa3oBaresisi HeCOOTBETCTBYHOLIErO TUTIA.
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8.4 I'AJIBBAHNYECKASA N30JIALIA

8.4.1 TIpeobpa3oBaresiu TOKa U HaIPsDKeHHs UMEIOT TajlbBaHUUeCKYI0 U30SLHIO.

8.4.2 [IusnekTpuueckre CBOWMCTBA W30JSILMU TIpUBeZieHbl B pasfenie «usneKTpruuyeckue
CBOMCTBa» 4yacTu 1 HaCTOSAIIEro PyKOBOACTBA I10 3KCILTyaTal|uH.

8.4.3 Bxonpl u3MepuUTe/bHBIX Tpeobpa3oBaTesieil HarpspKeHUs C BXOJAHBIM HarpspKeHHueM
MeHee 60B oTHOCATCS K 1[eTsiM C pabourM HarpsbkeHueM MeHee 60B.

8.4.4 BxogHble 1[eMM  W3MepUTENbHBIX IIpeoOpa3oBaTesieli TOKa W BXOAHBIE  IIENH
M3MepUTe/bHBIX Tpeobpa3oBaTesiell HampsDKeHHsI C BXOJHBIM HarpsbkeHreM Oosiee 60B
OTHOCSITCS K 1[eTIsIM C pabounM HarpsbkeHueM 6osiee 60B.

8.5 HACTPOUMKA

8.5.1 N3meHeHue nipesie/i0B U3MepeHust

8.5.1.1 M3meHeHMe TipeJie/iOB U3MepeHHUs KaKJO0ro W3 ueTbIpeX KaHa/loB TpeoOpa3oBareris
MIPOM3BOAUTCS TPU TOMOIM MepeMblueK (J)KaMIlepoB), PacroIOKeHHbIX BHYTPU KopIiyca
ripeoOpa3oBareisi.

8.5.1.2 [1y11 u3MeHeHus AMaria30HOB U3MepeHHsi He0OXOAUMO CHATh KPBIIIKY TipeoOpa3oBareris
Y YCTAaHOBUTh TlePEMbIUKM TepeK/itouaresieid B COOTBETCTBYOIIee rnosioykeHrue. COOTBETCTBUE
TI0JIO’KEeHHS [epeMblUeK JiMarna3oHy U3MepeHUs yKa3aHo Huxke, B ILIl. 8.7.3, 8.8.4 .

8.5.2 KOcrtupoBka

8.5.2.1 KOcTupoBKa KaX/0ro KaHana rpeoOpa3oBaresiss TPOM3BOJUTCS TPU  TIOMOLIU
MOJCTPOEUHBIX pe3ucTopoB. FOCcTUpOBKa MOXXeT NPOU3BOAUTHCS aBTOHOMHO WU/IM COBMECTHO
C PerucTpaTopom.

8.5.2.2 KOctrpoBKa rmpeoOpa3oBaresieli HarpsbKeHUsT TIPOBOJUTCS TPH 3HAUEHWM BXOJHOTO
HarpspKeHUs1 paBHOM BepxHel rpaHuLie uaria3oHa u3MepeHus peobpa3oBarerisi.

8.5.2.3 HKOctupoBka npeobpa3oBaresieil TOKa C BepxHeii rpaHuLiel Auraria3oHa usmepenus 7o 40
A TpoBOAMTCSA TIpM 3HAaueHMU BXOJHOTO TOKAa paBHOM BepxHel TIpaHHlle /Juara3oHa
nu3MepeHus npeobpa3oparens. [Ipu pabore ¢ Tokom 40 A, He peKOMEHAYeTCS TIOlaBaTh ero
6osnee uem Ha 60 cek.

8.5.2.4 HOctupoBka npeobpa3oBaresied TOKa C BepXHeM rpaHuiiel guara3oHa uaMepenus 100
A u 200 A mipoBoAMTCS TIPH 3HaUeHWM BXo#Horo Toka 50 A. Ilpu pabore ¢ Tokom 50 A He
pPeKOMeH/IyeTCsI To/laBaTh ero 6osiee uem Ha 60 cek.

8.5.2.5 Pe3ynbraT M3MepeHUsl COOTBETCTBYIOLLEr0 KaHajia cuuThiBaeTcsi B WEB uHTepdelice
peructparopa. IIpy MoMoIIy MoCTPOEYHOTO Pe3ucTopa HeoOX0AUMO AOOUTHCS COBIIA/IEHUS
MOKa3aHWM pervcTparopa IOJaHHOMY Ha BXof TipeoOpa3oBaTesisi 3HAUEHHIO HarpsDKEHUS
(Toka).

8.5.2.6 [loryckaeTcs mOrpenHoCTh Mokasanuii He 6ostee 0.15%.

8.6 MOHTAX

8.6.1 MoHTaX BBINIOJIHAETCS B COOTBETCTBUM C yKa3aHUAMU pasfiesn «MoHTax» vactyd 1
Hacrosiiero P3.

8.6.2 TIpeobpa3oBatenu ¢ 1UGPOBLIM BBIXOJOM, KaK MPaBH/IO, PACHpPeAe/sIOTCS 10 00BLEKTY.
B 3TOM Cs1yyae po3eTku nepeHero NprcoeiHeHNsI MOHTHUPYIOTCSI HA MOHTa)KHbIe TTaHesIH.
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8.6.3 BbixozHble pa3béMbl cetd AYPA-P npeobpa3oBaresieli moak/ouaroTcs K mopram Al...A8
KOHIIeHTpaTopoB Kabensimu Ethernet cat. 5e B COOTBeTCTBUM CO CXeMOW 3/1€KTPHUYECKUX
COeJJMHEeHUI perucTparopa.

8.7  V3MEPUTEJIbHBIE IIPEOBPA3OBATEJIM [IEPEMEHHOI'O
HATIPSDKEHMSI (IIPH)

8.7.1 Obo3HaueHMe MpU 3aKase

8.7.1.1 U3roraBnmuBaeTcss oAHAa  Mofenb  TipeoOpa3oBaTens, WMelol[ass  HECKOIbKO
TMO/IMara3oHOB U3MepeHus.

8.7.1.2 Yka3zaHHbIi B 0003HaueHWW MpeoOpa3oBaresisi [JUara30H COOTBETCTBYET BEPXHEMY
3HaYeHWI0 MaKCUMaJIbHOTO To/[Mara3oHa.

8.7.1.3 Ob6o3HaueHue IpH 3aKase NpUBeZEHO B Tab/uiie 34.

Tabmuria 34
Mogenb O603HaueHne BriOpaHHbIi Tz [Hana- KoHcTpykTopckoe

nipeobpa3oBate’is TIpY 3aKasze 30H M3MepeHusi, B o6o3HaueHue
I[TPH-250 ot 0 1o 250
ITPH-250 (80B) ot 0 10 80

IMTPH-250 IMTPH-250 (120B) |ot 0 go 120 TBI'1].03.2209-250B
TTPH-250 (160B) |oT 0 10 160
ITPH-250 (250B) |ot 0 mo 250

B komruiekT nmpeobpa3oBaresist BXOJUT po3eTKa nepeaHero rpucoeguHenus TBI'L.03.2209.130.00.
OmniMoHaIbHO MOXKET OBITh 3aKa3aHa po3eTKa /il yCTaHOBKU B Mozyib TBI'T1.03.2209.120.00.

8.7.1.4 B ckobkax mocse o0o3HaueHWss TipeoOpa3oBaTesss yKa3bIBaeTCs HeOOXOAUMBIN
TOAIMarna30H, Ha KOTOPBIM [O/bKeH ObITh HAcTpoeH rmipeobpa3oBaresnb. Iloazguara3oH
ripeoOpa3oBaresisi MOXKeT OBbITh M3MeHEH MpH Hasazike (cm. 1. 8.7.3 ).

8.7.1.5 TIpeobpa3oBaresy 3allMIIieHbl OT BbIXO/a U3 CTPOS TP Mojaue Ha BXO[|, MOCTOSTHHOTO
HarpspKeHUs..

8.7.1.6 OcHOBHbIe 3/1eKTpUYeCcKre XapaKTepUCTUKU MTpUBeZieHbl B Tabmiie 35.

Tabmura 35

HavmeHoBaHue 3HaueHue
KonmuecTBO KaHa/ioB 4
HanpskeHue nivranus, roydyaemMoe OT KOHLIeHTparopa, B 24
[TorpebsisieMast MOIITHOCTb OT KOHIIEHTparTopa, He 6osiee, BT 2
HoMuHanbHBIN AMara3oH 4acTOT BXOAHOIO CUrHajia, I oT 45 710 55
[IpenenbHbIV AMANa30H YaCTOT BXOJHOTO CUTHaa, ' oT 5710 75
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8.7.1.7 DnekTpuueckue XapaKTePUCTHUKH, 3aBUCSIUMEe OT BBIODAHHOTO IMOJ/Mara3oHa
W3MepeHusi, IprBe/ieHbI B Tabnuie 36.

Tabmuria 36

[nana3oH u3MepeHUs [1eNCTBYIOLLETO or 0 or 0 or 0

3HaueHUs IlepeMeHHOr0 HarpsbkeHus, B o 80 no 120 o 160 ot 0 0 250

JonrospemMeHHas rneperpys3ouHas
CII0COOHOCTB,

[OCTOSHHOI'O HaIpsDKeHUs WU 170 170 200 450
JeMCTBYIOLLer0 3HauUeHMs! IepeMeHHOr0
HarpsbkeHusi, B

Bxo/iHOe cOnpOTHB/IEHUE, HE MeHee,

75 110 150 240
KOMm

[MToTpebsisiemasi MOILLIHOCTD TI0 KaXK/[OMY

M3MepHUTeIbHOMY BXOAY, He Oonee, BA 0.1 0.2 0.2 0.3

8.7.1.8 MexaHnvecKue XapaKTepUCTHKH NpHBeieHbI B Tabmuie 37.

Tabnura 37

HavimeHOBaHue 3HaueHue

Macca kr, He boiee

nipeobpa3oBareisi 6e3 po3eTKH 0,4

pO3eTKHU 0,4
'abapuTtHbIe pa3mepbl (6e3 pO3eTKH), MM

LIMPHHA 69

BBICOTA 171

ryOrHa 117
T'abapuTHbIe pa3Mepbl (yCTaHOBJIEH B PO3€ETKY), MM

LIMPHHA 70

BBICOTA 171

ryOrHa 125

8.7.1.9 T'abapuTHBIE ¥ yCTAaHOBOYHBIE pa3Mephbl MPUBeAEHbI Ha PUCYHKe 79 B MPUIOKeHUH A

8.7.2 Pabora

8.7.2.1 BxopHOe HampspKeHHWe IMOCTyTaeT Ha Pe3UCTUBHYIO CXeMy MepeK/IHUeHUs IpefiesioB,
KoTOpasi TmpeoOpa3yeT BXOJHOe HampsbkeHHe B TOK. /Jlajee TOK TIPOXOJUT uepe3
TpaHC(hOpMaTop TOKa U B Harpy304yHOM pe3uCTope mpeodpasyeTcsi B HampsDKeHHe, KOTOpOoe
YCU/IMBAeTCSl OMepaljuoOHHBIM YCUIWTe/IeM U TIOCTyTaeT Ha BXOZbl aHAI0ro-Lu¢poBOro
nipeo6pa3sosarens (ALIT).

8.7.2.2 Tlporpammupyemasi jorudeckass uHterpasbHas cxema (IIJIMC) ympaBnsier paboroit
ALIT u npuémornepenatunkoM cetd AYPA-P, cuuTbiBaeT pe3y/bTaTbl aHa/lI0ro-1KH(poBOro
npeobpa3oBaHus U mepefaeT usmepeHus B cetb AYPA-P 1o 3ampocam, MOCTyMarOImUM OT
KOHL|eHTpaTopa.

8.7.2.3 Ceeromuopnbii uHAuKatop CETb AYPA-P muraer 3e/ieHbIM LIBETOM MpPH LITAaTHOU
pabote: mpeobpa3oBaresib TIOAKIIOUEH K TOPTY A KOHIleHTpaTopa W HeT o0MeH
vHdopmaLei.
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8.7.3 Bribop auara3oHa

8.7.3.1 [Ins BeIOOpa Avana3oHa HeoOXOAUMO CHSTH KPBIIIKY Ipeobpa3oBareris.

8.7.3.2 BpIbOp guara3oHa OCyIIeCTB/SIeTCS He3aBUCHUMO [I/Tst KaXKI0TO KaHasia u3MepeHus 1, 2,
3, 4 COOTBETCTBYIOLLIUM I10/I0KeHHeM [xamriepos JP3, JP4, JP1, JP2.

8.7.3.3 MecToHaxoKJeHe U HeoOXoAMMOe TI0JI0XKEeHHe [KaMITePOB /il BbIOOpa Juaria3oHa
yKa3aHbl Ha pUCYHKe 37.

JP3

Y JP1 JP4 0000
000 0000 000 0000
)¢} 00 00

MNPH-250v2
CBE.03.2208-250B 20.08.2018

Pucynok 37
8.7.3.4 Tlocsie v3MeHeHUWs AMarnia3oHa HeoOXOAWMO TPOBECTH FOCTHUPOBKY Ipeobpa3oBaresisi
(cm. m. 8.5.2).

8.7.4 Cxema noJK/Ir0ueHust

8.7.4.1 TlpeobOpa3oBaren MMelOT 4 HE3aBUCHMBIX KaHasna, KOTOPble MOXKHO TIOJK/IOYaTh K
U3MepseMbIM LielsIM KakK OTZe/JbHO, TaK U UCIO/b3ys pas/IMuHble CXeMbl MOJK/IOUYeHU,
Harpumep «3Be3ja» 1 T.IL.
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8.7.4.2 Hymepanus BbIBOZIOB MpeoOpa3oBaresis IprBe/ieHa Ha pUCYHKe 38 (BUJ CO CTOPOHBI
JIULeBOM TIaHesN).

K kOHUeHTpaTopy
KP-8800 nnu KP-8812

T

_Cj RUJ-45 Q
1 [Kopnyc Kopnyc| 2
1 1

(o] Ut* U1 [10] )
11| U2* U2 |12
BxogHbie . BxogHble
Lenu 13| Us* Us |14 Lenu
15| U4g* 4 116
\- U /

9) ©]

Pucynok 38
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8.8 N3MEPUTEJIBHBIE ITPEOGPA3OBATEJIN CNJIbI
I[TEPEMEHHOI'O TOKA (ITPT)

8.8.1 Ob6o3HaueHMe MpU 3aKase

8.8.1.1 MsroraBnuBaeTrcs  OfHA
N0, /Uara30HoB U3MepeHNsl.
8.8.1.2 YkazauHblii B 0003HaueHHWM MpeoOpa3oBaressi [Juara30H COOTBETCTBYET BEPXHEMY

MOJeJ/Ib npe06pa30BaTenﬂ , HUMeromiasa HeCKOJIBKO

3Ha4YeHHI0 MaKCMMa/bHOI0 Mo Mana3oHa.

8.8.1.3 IlepekntoueHre  Auanas’oOHOB  OCYILeCTBIISETCS
npeoOpa3soBareis.

8.8.1.4 O6o3HaueHue IMpH 3aKase NpUBeZEHO B Tabwvie 38.

MKaMIlepaMu Ha [iare

Tabmuria 38
Mogesnb npeob- O06o3HaueHue TIpH BribpanHLIii KoncrpykTopckoe 0603Ha-
TIo/iIMaria3oH

pasoBaresi 3aKase yaMepeHs, A yeHHe
ITPT-20 ot 0 mo 20
ITPT-20 (2A) ot 0 mo 2

ITPT-20 TIPT-20 (4A) or 0 10 4 TBI'1I.03.2610-20A
[TPT-20 (10A) ot 0 1o 10
ITPT-200 ot 0 no 200

ITPT-200 TBI'LI.03.2609-200A
[TPT-200 (40A) ot 0 1o 40

B komruiekT nmpeobpa3oBaresist BXOJUT po3eTKa nepeaHero rpucoeguHenus TBI'].03.2609.130.00.
OniroHanbHO MOKET OBITH 3aKa3aHa po3eTKa /Il yCcTaHOBKU B MoAynk TBI'11.03.2609.120.00.

8.8.1.5 B ckoOkax rocie Ha3BaHUSI MOJed TpeoOpa3oBaresst YKa3bIBaeTCs HeOOXOJUMBIMA
TOZIIMaria30H, Ha KOTODPbIM [JO/DKeH ObITh HAcTpoeH mpeobpa3oBatesnb. Iloiauara3oH
ripeoOpa3oBaTtesisi MOKeT ObITh M3MeHEH TIpU Hamaake (cm. 11. 8.8.4 ).
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8.8.2 TexHuueckue XapaKTepUCTUKU

8.8.2.1 OcHOBHbIE 37IeKTpUYeCKHe XapaKTePUCTUKH TIpHBe/ieHbI B Tabmuie 39.

Tabsua 39
Haumenosanue 3HaueHUe

KonnuecTBo KaHanoB 4
HarpsbkeHue nuTaHus, TojlyyaeMoe OT KOHLIeHTpaTopa, B 24
[MToTpebsisiemast MOLITHOCTh OT KOHIIEHTPATOpa, He Oomee, BT 2
HomuHanbHbINM ara3oH 4acTOT BXOAHOTO CUTHAja, 'l ot 45 10 55
[IpenenbHBIN AMAMa30H YaCTOT BXOAHOTO CUrHama, 'y oT 5 10 75
BxopgHoe corpoTtyBiieHre I0CTOSHHOMY W/IU [IepeMeHHOMY TOKY 0,0075
yactotou g0 50 I', He 6osee, Om
[ToTpebisiemasi MOIITHOCTD T10 BXOAY, Ha a3y, He 6osee, BA I** 0,0075
TepMmuyeckasi CTOWKOCTB U Ieperpy304Hasi CloCOOHOCTb TOKOBOM LieT!
nipeobpa3oBaTeJieil mepeMeHHOT0 TOKa:

- IIUTEe/IbHO a0 10 A

- KpaTKOBPeMEeHHO 10 1 cek: no 200A

8.8.2.2 MexaHWuecKre XapaKTepUCTUKH TTpUBeieHbI B Tabvie 40

Tabmwiia 40
HanmeHoBanue 3HaueHue
Macca kr, He Ooiee
nipeobpa3oBaresisi 6e3 po3eTKH 0,7
PO3eTKU 0,4
['abapuTtHbIe pa3mepsl (6e3 po3eTKH), MM
LIMpUHA 69
BbICOTA 171
ryOrHa 117
T'abapuTHbIe pa3Mepbl (YCTaHOBJIEH B PO3€ETKY), MM
LIMpUHA 70
BbICOTA 171
rnybrHa 125

8.8.2.3 T'abapuTHBIE ¥ yCTAaHOBOYHBIE pa3Mephl MPUBeZEHbI Ha PUCYHKe 79 B MPUIOKEHNH A.

8.8.3 Pabora

8.8.3.1 BxozmHol TOK uepe3 TpaHC(hOpMAaTop TOKa IOCTyMaeT Ha TPELU3MOHHBLIM pe3ucTop,
KOTOpBbIMi Tipeobpa3yeT BBIXOJHOM TOK TpaHCchopMaTtopa TOKa B HampsbkeHue. [lasee
HampsDKeHHe, yCHUJIeHHOe OIepallMOHHbIM YCUIUTeJIeM TIOCTYTaeT Ha BXO/BI

uudposoro npeobpasosaresst (ALITT).

8.8.3.2 ITlporpammupyemasi 1orndeckasi unterpanbHas cxema (I1JIVIC) ynpassnsieT paboToit
ALIT v npuémonepenarunkom cet AYPA-P, cuniThiBaeT pe3y/ibTaThl aHa/10ro-HK(poBOro

dHaJ10ro-



TBI'11.411733.003 P32 71

npeoOpa3oBaHus U repefiaeT u3MepeHus B cetb AYPA-P 1o 3ampocam, MoCTymarouuUm OT
KOHL|eHTpaTopa.

8.8.3.3 Ceeromuopnbiii uHaukatop CETb AYPA-P muraer 3e/ieHbIM LIBETOM TpPH LLUITATHOMU
pabote: mpeobpa3oBaresib TIOAKIIOUEH K TOPTY A KOHIlEHTpaTopa W HeT o0MeH
vH(popMaLuei.

8.8.4 Bribop Auama3zoHa

8.8.4.1 [Insa BeIOOpa Avana3oHa He0OXOAUMO CHSTH KPBIIIKY Ipeobpa3oBareris.

8.8.4.2 Bribop aMamna3oHa OCYIIECTB/SETCS HEe3aBUCHMO [Jil KaK[Oro KaHaja W3MepeHHs
COOTBETCTBYIOLMM TO/I0KeHHeM xkamriepoB JP1, JP2, JP3, JP4.

8.8.4.3 MecToHaxoxJeHre U HeoOXoauMoe TI0/IOKEHHe [IKaMIIepoB AJis BbIOOpa [Juara3oHa
nipeoOpa3oBatesnist TBI'11.03.2609-200A yka3aHbl Ha pUcyHKe 39.
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8.8.4.4 MecToHaxoKJeHHEe U HeOOXOAMMOe T0JIOKEHHE [KAMITePOB /Il BbIOOpa Juaria3oHa
npeo6pazoBatens TBI'TI.03.2610-20A u TBI'11.03.2610-200A yka3aHbl Ha pucyHke 40.

1 kaHan 2 kaHan 3 kaHan 4 kaHan
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1
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OO0
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1-200A 20A
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3-40A 4A
4-20A 2A

JpP2 JP3 P4
OQO0) OO0 OO0
CO00 LOoo0 Logo
1234 1234 1234

TBI.01.2609.210.01 R20220824

N
TBrL.03.2610-20A TBILI.03.2610-200A
cae 20A 200A
1234
10A 100A
JP1-JP4 123+
4A 40A
1234
2A 20A
1234
Pucynok 40

8.8.4.5 Tlocie w3MeHeHHUsI Auaria3oHa HeOOXOJUMO TIPOBECTH FOCTHPOBKY ITpeoOpa3oBaTtelis

(cm. m. 8.5.2).

8.8.5 Cxema nopx/iroueHus

8.8.5.1 IIpeobpa3oBaresn UMelOT 4 He3aBUCUMBIX KaHasla, KOTOpble MOXKHO TOJK/I0YATh K
r3MepsieMbIM LIeTISIM UCTIO0/b3ysl pa3/IMuHble CXeMbl MOAK/I0UeHUs], HarlpuMep «3Be3Za».
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8.8.5.2 Hymepanys BbIBOZIOB MpeoOpa3oBaresisi IprBe/ieHa Ha PUCYHKe 41 (BUJ CO CTOPOHBI
JIULeBOM TIaHesN).

K KOHUeHTparTopy
KP-8800 nnu KP-8812

T

_OJ RJ-45 Q

Kopnyc Kopnyc

2

EEEFECD

. BxogHble
uenu

BxopaHbie |
uenu

-

PucyHnok 41
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8.9 N3MEPUTEJIBHBIE ITPEOBPA3OBATEJIN ITOCTOAHHOI'O
HATIPA)KEHWSA (ITPITH)

8.9.1 O6o3HaueHHe TIPU 3aKa3ze

8.9.2 Ob6o3HaueHue TIpU 3aKaze

8.9.2.1 M3roraBnMBaeTCss HeCKOJILKO Mojefiei TipeoOpa3oBaTesieli, pacCUMTaHHBIX Ha pa3Hble
JiMarna3oHbl U3MepeHusl.
8.9.2.2 OO6o3HaueHMe TIPH 3aKa3e TIpUBeeHO B Tabsuile 41.

Tabmuua 41
Juaria3oH usmepeHus
O6o3HaueHue MpH Konctpykropckoe
3aKase TTOCTOSIHHOTO ITepeMeHHOTO obo3HaueHne
HarpsHKeHust HarpspKeHUst

TTPITH-0,2 ot -0,2 B 10 0,2B ot 0 1o 150 mB TBI'11.03.2909-0,2B
[TPITH-24 oT-24B 1o 24 B or0p020B TBI'11.03.2309-24B
ITPITH-330 or-330 B 10 330 B or 0 1o 250 B TBI'[].03.2309-330B
ITPITH-600 ot -600 B 5o 600 B ot 0 5o 600 B TBI'11.03.2309-600B

B komriiekT npeobpa3oBaresisi BXOAUT po3eTKa nepeaHero npucoeantHenys TBI'T1.03.2309.130.00.
OmniMoHaIbHO MOXKET OBITh 3aKa3aHa po3eTKa fijist ycTaHOBKM B Mozyns TBI'TI.03.2309.120.00.

8.9.3 TexHuueckue XapaKTepUCTUKU

8.9.3.1 OcHoOBHbIE 37eKTpUYeCKHe XapaKTePUCTUKH TIpHBe/ieHbI B Tabuie 42.

Tabnuria 42

HanmeHnosanue 3HaueHue
KonuuectBo KaHanos 4
HaripshkeHue nuTaHus, mojlyyaemMoe OT KOHLeHTpaTopa, B 24
[MTorpebsisiemast MOIIIHOCTb OT KOHIIeHTparopa, He 6osiee, BT 4
HomuHanbHbINM [Uarna3oH 4acTOT BXOAHOTO CUTHAaja, ' ot 0 7o 85
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8.9.3.2 Onekrpuueckue
nipYBeZieHbl B Tabniie 43.

Tabmuria 43

XapaKTepUCTUKH,

3aBUCdAIIMEe OT [JHdlld30Hd Hpeo6pa30BaTemI

Mogenb ripeobpa3oBare’is

TIPTTH-0,2

[TPTIH-24

[TPITH-330

ITPITH-600

[onroBpeMeHHasi rieperpy3o4Hast
CIIOCOOHOCTB,
TOCTOSIHHOTO HarpspKeHUs1 Uu
JIeACTBYIOLL[Er0 3HAYeHUSsT
riepeMeHHOr0 HanpsbkeHusi, B

0,3

30

350

600

BxopgHoe corpotvBiieHue, He
MeHee, KOM

10

1000

1000

[MoTpebnsiemast MOIITHOCTB TIO
Ka)K/[OMy H3MEpPHUTEe/IbHOMY BXOZY,
He 6osee, BA

0,01

0,06

0,15

0,36

8.9.3.3 MexaHnueCcKre XapaKTepHUCTUKH MPUBe/IeHbI B Tabsuie 44.

Tabnuria 44
HanmenosaHnue 3HaueHue
Macca Kr, He Ooiee
nipeobpa3oBaresisi 6e3 po3eTKH 0,4
pO3eTKH 0,4
['abapuTtHbIe pa3mepsl (6e3 po3eTKH), MM
LIMpUHA 69
BBICOTA 171
ryOrHa 117
T'abapuTHbIe pa3Mepbl (YCTaHOBJIEH B PO3€ETKY), MM
LIMpUHA 70
BBICOTA 171
rnybrHa 125

8.9.3.4 T'abapuTHBIE ¥ yCTAaHOBOYHBIE pa3Mepbl PUBeZEeHbI Ha PUCYHKe 79 B MPUIOKEHNH A.
8.9.4 Pabora

8.9.4.1 BxoiHOe HampsbkeHUWe TIOCTYIlaeT yepe3 pPe3UCTUBHBIN [leUuTe/lb U U30/IMPOBAHHBIN
OTepaLMOHHBIN YCUUTe b Ha BXOABI aHaoro-udposoro npeobpasosarens (ALITT).

8.9.4.2 TIporpammupyemasi jiorudeckass uHTterpasbHas cxema (IIJIMC) ympaBssier paboTtoit
ALIT u npuémornepesaturkoM cetd AYPA-P, cuuTbhiBaeT pe3ynbTaThl aHAaoro-LudpoBOro
ripeobpa3oBaHusi U TiepefiaeT usMepeHus: B cetb AYPA-P 1o 3armpocam, MOCTYMaroIUM OT
KOHL|eHTpaTopa.

8.9.4.3 Ceeromunopnbii uHAUKaTop CETDH AYPA-P muraer 3e/ieHbIM LIBETOM IpPH LITAaTHOU
pabore: mipeoOpa3oBaTenb TOJKIIOUEH K TIOPTy A KOHIeHTparopa ¥ ujer o0OMeH
vHopmaLen.
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8.9.5 Cxema nogaxJ/iroueHus

8.9.5.1 IIpeobpa3oBaren UMelOT 4 He3aBHUCUMBIX KaHasjla, KOTOpble MOXKHO TOJK/I0YATh K
v3MepsieMbIM LIeNsIM KakK OTAe/IbHO, TaK U UCIMO/b3ys pa3/vuHble CXeMbl TOJK/IH0UYeHUs,
Harpumep «3Be3fa» U T.I1.

8.9.5.2 Hywmepaiusi BbIBOJIOB IpeoOpa3oBaresisi TIpUBe/ieHa Ha pUCyHKe 42 (BUJ CO CTOPOHBI
JIULeBOM TIaHesN).

K KOHUeHTpaTopy
KP-8800 nnun KP-8812

|

_O) RJ-45 Q
—L—- 1 [Kopnyc Kopnyc| 2 ___|_

(o] (+) 11(-) [10] )
11| 12(+) 12(-) [12
BxooHble ! . BxogHble
uenu 13| 13(+) 13(-) |14 uenu
15] 14(+ -
L 5| 14(+) l4(-) |16 )

9) ©]

Pucynok 42
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8.10 M3MEPUTEJIbHBIE ITPEOGPA3OBATEJIN CNJIbI
I[TOCTOAHHOI'O TOKA (IIPIIT)

8.10.1 O6o3HaueHue MPH 3aKa3ze

8.10.1.1 W3roraBivBaeTCsi HECKOJILKO MoOjiesiell TipeoOpa3oBaTesield, paCCUMTAHHBIX Ha Pa3HbIe
JiiarasoHbl U3MepeHusl.
8.10.1.2 OGo3HaueHMe TP 3aKa3e MpUBeEHO B Tabmuile 45.

Tabmnwiia 45
,Z[I/IaHa3OH Hn3MepeHHs CUJ/IbI IIOCTOAHHOI'O TOKA
O6o3HaueHue KoHcTpykTOpCKoe
IpX 3adKa3e Ae[‘/’lCTBy}o]_uee 3HaUeHUue ob03HayeHue
CUJIBbI ITOCTOSAHHOI'O TOKA
nepeMeHHOro TOKa

ITPIIT-0,02 ot -20 MA 1o 20 MA ot 0 mo 15 MA TBI'1.03.2709-20MA
[TPIIT-0,2 ot -200 MA g0 200 MA  |ot 0 go 150 MA TBI'1.03.2709-200MA

B xomriiekT npeobpasoBaresisi BXOAUT po3eTKa repegHero npucoenunenns TBI'L.03.2309.130.00.
OniroHankHO MOKET OBITh 3aKa3aHa po3eTKa /JIsi yCTaHOBKU B MoAynk TBI'11.03.2309.120.00.

8.10.2 TexHHUeCKHe XapaKTEepUCTUKU

8.10.2.1 OcHoBHBbIe 37eKTpHUUYeCKHe XapaKTepHUCTHKU TTPUBe/IeHbI B Tab/uile 46.

Tabmuia 46

HaumeHnoBaHue 3HayeHue
KosinuecTBO KaHaaoB 4
HanpspkeHue nvranus, rosydaeMoe OT KOHLIeHTparopa, B 24
[TorpebsisieMast MOIIIHOCTb OT KOHIIEHTparopa, He 6osiee, BT 4
HoMuHanbHBIN AWaTa30H 4acTOT BXOAHOIO CUrHasa, [ ot 0 10 85
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8.10.2.2 MexaHWueCKHe XapaKTepUCTHUKH MPUBeZIeHbI B TabmLe 47.

Tabnutia 47

HaumMmeHoBaHue 3HaueHUe

Macca kr, He bosee

ripeoOpa3oBate/isi 6e3 po3eTKU 0,4

pO3eTKu 0,4
F'abaputHbie pa3mepsl (6e3 po3eTku), MM

LIMpUHA 69

BBICOTA 171

ryOvHa 117
['abapuTtHbie pa3Mepbl (YCTaHOB/IEH B PO3€TKY), MM

LIMpUHA 70

BBICOTA 171

ryOrHa 125

8.10.2.3 T'abapuTHble M yCTaHOBOUHbLIE pa3Mephbl TIPUBe/IeHbI Ha PUCYHKe 79 B MPUIOKeHUH A.

8.10.3 Pabora

8.10.3.1 BxogHOUl TOK TIOCTyraeT Ha TMPeLU3UOHHBIM pe3ucTop U TmpeobpasyeTcs B
HamnpspKeHue, KOTOpOe 4Yepe3 M30J/IMPOBaHHBIM OIepaljuOHHBbIM YCHUIUTeNb IOCTyrnaeT Ha
BXO/IbI aHa/Ioro-1udpoBoro rpeobpa3sosaresns (ALIIT).

8.10.3.2 IIporpammupyemasi jioruueckasi uHTerpanbHas cxema (ITJIVIC) ympasnsier paboroit
ALIT u npuémorniepegatunkoM cetd AYPA-P, cuuTbiBaeT pe3y/bTaThl aHa/IOro-1[KH(POBOTO
npeobpa3oBaHus U TepefaeT u3MepeHus B cetb AYPA-P mo 3arpocam, MmoCTymaroudM OT
KOHLIeHTparopa.

8.10.3.3 Creroguoanbiii uHAUKatop CETb AYPA-P muraeT 3e/ieHbIM 1[BETOM TP IITaTHOU
pabore: rmipeobpa3oBartesib TOAK/IIOUEH K TIOPTY A KOHIleHTparopa U uAeT o0MeH
vHdopmalen.

8.10.4 Cxema noaK/I0YeHUs

8.10.4.1 TIpeoGpa3oBaren UMEIOT 4 He3aBUCHUMbBIX KaHajla, KOTOPbIe MOXKHO TOJK/IHOUATh K
H3MepsieMbIM LiensiM KakK OT/e/JbHO, TaK U UCMO/b3ys pa3/UuHble CXeMbl TMOJK/IH0UYeHUs,
HarpuMmep «3Be3za» U T.IL.

8.10.4.2 Hymepaius BbIBOJOB ITpeoOpa3oBaTesisi MpHBeieHa Ha pUcyHke 43 (BHJ CO CTOPOHBI
JIULeBOM TIaHesN).



TBI'11.411733.003 P32 79

K xoHUeHTpartopy
KP-8800 nnu KP-8812

|

_O) RJ-45 Q
1 |Kopnyc Kopnyc| 2
Lot

(o] 1(+) 11(-) [10] )
1] 12(+) 12(-) |12
BxogHbie . . BxogHble
uenu 13| 13(+) 13(-) [14 uenwu
[4{+ -
1 (+) la(-) |16]

PucyHoxk 43
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9 NSMEPUTEJIBHBIE ITPEOBPA3OBATEJIA ITP C ITN®POBbIM
BbIXO/1O0OM B ITPOTOKOJIE M3JK-61850

9.1 HA3HAYEHUE

9.1.1 UsmepurenbHble rpeobpa3zoBatesu [P nipeqHa3HaueHbl /15 Ta/IbBAHUUECKOW Pa3BsA3KU U
V3MepeHUs] MTHOBEHHBIX M BEKTOPHBIX 3HaueHWil MepeMeHHbIX TOKOB WM HampshKeHWH, a
TaK)Ke OrpefiesieHUs] COCTOSTHUSI UCKPETHBIX CUTHAJIOB TUMA «CyXOM KOHTaKT» W mepefauu
5T0M MH(popmauuto 1o cetu Ethernet.

9.1.2 Peanu30BaHbI CeAyOLMe TIPOTOKO/IbI Iepejauu JaHHbIX:
« [EEE C37.118.2 (a5 cicTeM CMHXPOHHU3UPOBAHHbBIX BEKTOPHBIX M3MepeHUi)
* MO3K 60870-5-104 (a151 cucTeM TesieMeXaHHUKH )

* MOK 61850-8-1 GOOSE (a/151 iepeiauu COCTOSIHUSL JUCKPETHBIX BXO/0B)
* MDBK 61850-9-2 (z/151 mepeiaui MTHOBEHHBIX aHAI0TOBBIX 3HAUEHUH)
* HTTP (BeG-unTepdetic Hamaaumrka)

9.1.3 B

KOMIUJIEKT

nipeobpa3oBateris

BXOZUT

po3eTka

riepeiHero

MMpUuCcoearHEHNS.

OmiuoHalbHO MOXKHO —3aKasaTb MOAy/b TpeoOpa3oBaresnieil, Toraa mpeobpa3oBaresib
KOMILJIEKTYeTCSI PO3eTKOW, NpeJHa3sHaueHHOW /UId MOHTaka B OKHO IaHeJd M PpO3eTKU
TIOCTABJISIFOTCS] CMOHTUPOBAHHBIMU B MOZY/Tb.
9.1.4 Posetka BeimomnHsieT GyHKIu0 BI: ipu n3BneyeHun rpeoOpa3oBaTesisi BXOJHbIE CUTHAJIBI
OTCOeJVHSAIOTCSA OT PerucTparopa.
9.1.5 Po3eTkM TOKOBBIX IpeoOpa3oBaTesiell [JOMOIHUTEBPHO 00ecreunBaroT —3aMbIKaHHEe
TOKOBBIX LieTieli TIPH W3B/IedeHUH TIpeoOpa3oBarteris.

9.2

IIPEOBPA3OBATEJIEN

9.2.1 TIpeobpa3oBartesnu ITP BbITyCKaeTCsl B HECKOIBKUX BapUaHTaX MUCTIOTHEHMS],
pa3UYaroMXCsl TUTIOM BXOJHOTO CUTHAJIa U Mpeie/ioM ero u3MepeHusl.

TUIIbI 1 JMAITA30OHbBI UISMEPEHIA

Tabmuiia 48
O06o3HaueHue TIpH Amnarnorosbie Bxozp! uCcKpeTHbIe KoHcTpykTopckoe
3aKase TOK HarpsDKeHue BXO/IbI %) 00603HaueHne
ITP-3H100-3T10 3(~10A) 3 (~100 B) 4 (=24B) |TBI'1].13.2401-100B-10A
TIP-4H350 - 4 (~350 B) 4(=24B) |TBI1].13.2201-350B
ITP-4T20 4(~20A) - 4(=24B) |TBI'l].13.2601-20A
ITP-4T200 4 (~200 A) - 4(=24B) |TBI'1.13.2601-200A
T1P-4T200-01 4 (~200 A) - 4(=24B) |TBI1].13.2601-01-200A
ITP-4ITH24 - 4 (=24B) 4(=24B) |TBI'll.13.2301-24B
[TP-41TH600 - 4 (=600B) 4(=24B) |TBI'l].13.2301-600B
TTP-4TTHO,2 - 4 (=200 MB) 4(=24B) |TBI1].13.2901-0,2B
TIP-4T1T0,02 4 (=20 MA) - 4(=24B) |TBI1].13.2701-20mA
TTP-411T0,2 4 (=200 MA) - 4(=24B) |TBI1].13.2701-200MA

U Jlnst aHa/IoroBEIX BXO/IOB B CKOOKAX YKa3aH mpe/ies u3sMepeHus (IefCTByrolee 3HaueHre TIepeMeHHOT0 TOKA WIIN HarpsyKeHUs Ui

TOCTOSIHHOE HaTIpsDKeHMUe);

2 JI/ist IUCKPETHBIX BXO/IOB B CKOOKaX yKa3aHO HOMMHA/ILHOE OTIPOCHOE HarpPsKeHHe.
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Tabnuiia 49

O603HaueHue ipeobpa3oBaresis

PoseTka /11 yCTaHOBKY B
MOJY/b

Posetka rnepeaHero
IIpUcoeJMHeHHA

[1P-3H100-3T10

CBE.13.2401.120.00

CBE.13.2401.130.00

[TP-4H350 CBE.13.2201.120.00 CBE.13.2201.130.00
[1P-4T20 CBE.13.2101.120.00 CBE.13.2101.130.00
I1P-4T200 CBE.13.2101.120.00 CBE.13.2101.130.00
[1P-4T200-01 - -

I1P-4I1H24 CBE.13.2301.120.00 CBE.13.2301.130.00
[TP-4ITH600 CBE.13.2301.120.00 CBE.13.2301.130.00
[1P-41THO,2 CBE.13.2301.120.00 CBE.13.2301.130.00
[1P-4I1T0,02 CBE.13.2301.120.00 CBE.13.2301.130.00
[1P-411T0,2 CBE.13.2301.120.00 CBE.13.2301.130.00

B xomruiekT nmpeo6pa3oBaresisi BXOAUT PO3eTKa repejHero rnpucoeguHeHus1. OMoHaIbHO MOXKeT
OBITH 3aKa3aHa po3eTKa [l YCTAaHOBKH B MOZY/Tb.
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9.2.2 BHemHuii Buj nipeobpa3oBaTesieil IpUBeAEH Ha PUCYHKe 44,

Mecto
A1
HaHeCeHUus
OTTHCKA
K/1eimMa

* Gonosmos
| PoE
® nNynee
@ Heucnp.
& LANY
® L AN2

X
104
\(52

® 104
410
P o

| BuumaHve!
| Tok 6onee 50 A
non2EETL
} He flonblue
10 cex.

&)

g e

2848 ¢€

PucyHok 44

9.2.3 B 3aBUCMMOCTH OT TuMNa TpeoOpa3yeMoro BXOAHOTO CHWTHama, KOpIyca
nipeoOpa3oBaresiell UIMEIOT pa3/IMuHbIe IjBeTa: IpeoOpa3oBaTesy TiepeMeHHOT0 HarpsyKeHuUst
(TTP-4HxxX) WMeIT KOpITyC 3e/I6HOr0 IiBeTa, MpeoOpa3oBare/ii TEePeMEeHHOr0 TOKa
(TTP-4TxXX) MMeEIT KOPIyC UépHOro IiBeTa, MpeoOpa3oBaTey MOCTOSHHOTO HaTpsDKeHUs
(TTP-41THxxx) u moctosiHHOro TOoKa (TTP-4I1TxXX) wuMelOT Kopryc 06esioro I[BeTa,
rpeobpa3oBaTe/id MepPeMeHHOr0 HarpsbkeHuss W repeMeHHOro Toka (ITP-3Hxxx-3Txxx)

HMMeIOT KOPILyC CUHero LiBeTa.
[Tpeobpa3zoBarenb [TP-4Txxx-01 UMeeT aFOMUHHUEBBIM KOPITyC M HACTO/IbHOE UCTIO/THEHHeE.
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9.3 SJIEKTPOITUTAHUE

9.3.1 IIpeobpa3zoBarenu CMIIP umeroT aBa Bxoza nutanus. [TutaHue MoxeT ObITh TIOZAHO Ha
niepBbIii opT Ethernet u/umm Ha KieMMbl OCHOBHOTO pa3béMa. BHYTpU BXOJbl MUTaHUS
o0berHeHbI ANOHON cxeMol 1 paboratoT Ha oguH DC/DC nipeobpa3oBaresib.

Tabsua 50

HarnpspkeHue nmuraHus
Bxog nuranus
HOMHUHAJIbHOE pabouee
Power over Ethernet (PoE; knacc 0*) no noprty Ethl =48 B 36..57 B
Knemmbr XC4 (+) u XC2 (—) =24.48B 18..75B

*B cootBerctsuu ¢ IEEE 802.3af-2003.

1.1.2 MorHoCTb, IoTpebsiemMast mpeobpaszoparensimu AYPA-CMIIP or 1jemnedt mutaHus B
paboueM pexkume, He TpeBbiiiaeT 6 BT. TUMOBbIe 3HaUeHHsI TIPUBE/IEHBI B TaOJTULIE HIDKE.

Tabmuua 51

[MoTpebnsiemast MOIIIHOCTh
Pe>xuM paboThI JUCKPETHBIX BXOZI0B
TUIoBas™ MaKCHUMaJlbHast
Pa3oMKHYTBI WM C BHEIITHUM [TUTaHHUEM 2,8 Bt 6B
< T
3aMKHYTbI C BHYTPEHHUM ITUTaHUEeM 3,6 Bt

*B cilyuae oTK/IH0YeHUs 04HOTO U3 pa3bémoB Ethernet, cHikaetcs foronHuTebHO Ha 0,2 BT.

9.4 OJOKYMEHTALINA

9.4.1 Bonee nogpobHO nMpeodbpa3oBarey ITP onucaHbl B PyKOBO/CTBE IO SKCITyaTaluy
P3-4221-003-12325925-2019.
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10 BJ/IOKHM UCIIBITATE/IBHBIE B
10.1 HA3SHAUEHHWE

bnoku wucnbiTatensHele bW mipeaHa3HaueHbl i IOCTUPOBKM, KaJUODOBKM U TIOBEPKHU
H3MEePUTEe/TbHBIX KaHaIOB PErMCTPAaTOPOB aBapuiHBIX coObiTHii AYPA-08 1 ITTK AYPA-07.

Bxopb1 uamepurenbHbIX KaHamoB Ha BU-H coenuHens! napasiensHo, Ha BU-T —
110CJ/1e/l0BaTesIbHO.

BU-H TakKe MpUro/ieH /1/is1 OCTUPOBKH, KaJTMOPOBKHY M TIOBEPKH KaHa/IOB ITpeoOpa3oBaresieii
TOCTOSIHHOTO HaMpsyKeHUs.

10.2 OBO3HAUYEHMUE ITPN 3AKA3E

BU BeINyCKarTCA AByX MOANDYKALMIA:
BU-H - pns npeobpa3oBaresieil HarpspkeHUs,
BU-T — gns npeobpa3oBarerneii Toka.
BU-H — 3enénoro useta, bU-T — uépHoro 1iBeTa
BU 3enéHoro 1BeTa nMpUrozieH Takxxe J71s1 ipeoOpa3oBaTesield IIOCTOSTHHOTO HaMpsDKeHMS,
bW uépHoro 1iBeTa — /151 peoOpa3oBaTterieil TOCTOSIHHOTO TOKa.

Tabmuia 52

HaumenoBaHue Ha3nauenwue O06o3HaueHue TIpU KoHcTpykTOpCckoe
3aKase o6o03HaueHue

Brok ucnbitarenpHbi | KamibpoBka Toka o | Briok ucnbitarensabii | CBE.01.8501-T

anss AYPA-07, 20 A BU-T

AYPA-08 KanmbpoBka Toka bnok ucnbrrarensueii  |CBE.01.8501-T4
Gosee 20 A BU-T4
KanmbpoBka bnok ucnbrrareneneii  |{CBE.01.8501-H

HanpsHKeHus bU-H
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10.3 KOHCTPYKIIMA

bnoku wucneITaTe/nbHble U3rOTOBAEHLI Ha OCHOBE CTAHAAPTHBIX PO3€TOK W3MEpPHUTE/IbHBIX

nipeoOpa3oBareieil.
Bueurnunii Bug BU-T 1 BU-H cBepxy u c6oky npuBenéH Ha pucyHke 45, BUI-T4 — Ha pucyHke 46.

¥

PucyHok 46

10.4  TIPUMEHEHUE

1) Uccnenyemblii ipeobpa3oBatesib U3B/IeKaeTCsi U3 po3eTKU U Bctapmsiercss B BU (BU gomkeH ObITh
COOTBETCTBYIOIIIEro 1iBeTa: AJisi peoOpa3oBaresist HapsDKeHUs — 3e/EHbIN, 71 TipeoOpa3oBaresist
TOKa — YEpPHBIN).

2) BU c npeobpa3oBaTesieM 1 yCTaHAB/IMBAETCSI B PO3€TKY BMECTO IpeoOpa3oBareJis.

3) Ha naboparopHbie KinemMmbl B/ miofaétcst aTamoHHOe HarpsbkeHue (Ha 3enénbii BI) wiu Tok (Ha
yépHbIii BU), mocsie yero npor3BoAUTCS MPOBepPKa WX FOCTHPOBKA KaHA/IOB perucTparopa.
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11 BJIOKHM CBOPA JUCKPETHBIX CUT'HAJIOB BK/] C BBIXOZIOM I10
IMAPAJIUTEJIbHOU INIVMHE

11.1 BJIOKH CBEOPA JVCKPETHBIX CUT'HAJIOB BK/I-64

11.1.1 Ha3xaueHue

11.1.1.1 bnok cbopa puckperHbix curHanoB BK/[-64 obecrieunBaeT mnopAK/ItOueHe
CUCTEMHOMY O/IOKYy U rajbBaHUYeCKyH0 Pa3Bsi3Ky 64-X NUCKPETHBIX KaHajO0B TUIA «CyXOu

KOHTAKT».

11.1.2 O6o3HaueHue MpH 3aKaze

O6o03HaueHue MPH 3aKasze

KoHcTpyKkTOpCKOe 0603HaueHue

BK/[I-64

CBE.01.3108

11.1.3 KoHcTpyKLys

11.1.3.1 bnoku cbopa auckpetHbix curHasioB bBK/I-64 BbImoHEHBI B MeTa/sTMyeCKUX

KOpITyCax.

11.1.3.2 BuemHuii By 6710ka cbopa AUCKpeTHBIX curHanoB BK/I-64 npuBenéH Ha pucyHke 47.

PucyHok 47

(HaAMmUCH MOTYT OT/IMUATLCS OT HAJTMCel Ha MOCTaB/IsIeMbIX 0/I0Kax)
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11.1.3.3 B BepxHeli yacTU KOpIlyca YCTAHOBJIEH pa3béM [JIsi MOAK/IHOUEHUS] K CUCTEMHOMY
00Ky, Ha3HaueHWe KOHTAKTOB pa3béMa IpuBe/leHO Ha pUCyHKe 48. «0» Ha KOHTaKTax
K1...K4 cooTBeTcTByeT 3aMKHYTOMY COCTOSIHUIO BXOZHOI'O CUTHAaJIa.

M AN~ O

TTTT
SMNT-TTTT
XXX LLILIL

800000000’I
50000000

GND
+5B
+5B
GND
+24 B
Korpus
DIAG

PucyHok 48

11.1.3.4 B HWwKHeM yacTy KOpIlyca — KJIEMMHMKH [J15 IOAK/IFOYeHUs IUCKPETHBIX CUTHAJIOB.
11.1.3.5 Bnoku cbopa auckpeTHbix curHanoB BK/-64 umeror kperuieHne Ha DIN peiiky.

11.1.4 XapakTepuCTUKU BXOAHBIX AUCKPETHBIX CUIHAJIOB

11.1.4.1 JuckpeTHBId CWArHaA  JO/DKeH  (OPMHPOBAaTbCsl  CyXMM  KOHTakKTOM WU
TOYTIPOBOJHUKOBBIM ~ 3JIEMEHTOM,  WMeIOIIMM  TpeOyeMble  XapakTepPUCTUKU 10
KOMMYTHPYEeMOMY TOKY Y HalpsDKeHHUIO.

11.1.4.2 Tok BXoAHO# 1jeny 6/10Ka cOopa AMCKPETHBIX CUTHA/IOB cocTaBysieT oT 2 o 10 MA B
COCTOSIHUM “3aMKHYTO” IIPY COIPOTUB/IEHUY JIMHUU CBs3U 10 500 Om.

11.1.4.3 OcrarouHbIi TOK B COCTOSIHMY “Pa30MKHYTO” MPY NMPUMEHEHUH MOTyIIPOBOJHUKOBBIX
3/1eMeHTOB /1151 GOPMUPOBAHKS JUCKPETHOTO CUTHAA /i1l KODPEeKTHOTO [IeTeKTUPOBaHUs He
ZloypKeH nipeBbIiath 0.1 MA.

11.1.4.4 XapakTepuUCTUKK H30JSAIMM BXOJOB JMCKPETHBIX CHrHajsioB 0Oyi0koB BKJII-64
COOTBETCTBYIOT XapaKTepUCTHKaM [/ Lereil ¢ pabouum HarpsbkeHMeM MeHee 60B,
yKa3aHHBIX B pa3ziesie «/luanekTpryeckre CBOKWCTBa» yacTu 1 HacTosiero PO.

11.1.4.5 Mexannueckue xapakrepuctuku BK/[-64 npuBeens! B Taburie 53.

Tabmuria 53

HaumenoBanue 3HaueHue
Macca, K1, He bosiee 1
['abGapuTHBIE pa3Mepbl, MM 370 x 98 x 30

11.1.4.6 [na nofx/IroueHUs: AUCKPETHBIX BXOZ0B ITIOCTOSHHOIO HarpsbkeHus 220B coBMecTHO
c Omokamu cbopa [guckpeTHeIXx curHanoB BKJ/I-64 [omomHUTENTBHO —WCIOMb3YIOTCS
nipeo6pa3soBarenu [103-16-T4.

11.1.4.7 Tlpu wucnons3oBanuu mpeobpa3oBareneir [103-16-T4 coemectHo ¢ BKII-64,
HeoOxoauMo 3a3eM/IuTh Bxoabl «0» BKII-64 payif WCKIIOUEHWss HEKOHTPOIUPYEMOTO
pacripefiesieHdss ToTeHUManoB Mexay wusonsauusam BKI-64 u [103-16-T4, 10CKONBKY
[103-16-T4 umeroT 6osiee BEICOKOe IMPOOHMBHOE COTIPOTUB/IEHHE HU30JIALIUH.

11.1.4.8 Bonee mnozppobHo I103-16-T4 omnucaHbl B PYKOBOACTBE TIO OKCIUTyaTaIlHH
TBI'l].468151.001 PO.
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11.1.5 Pabora

11.1.5.1 B cocraB 6s0Ka BXOAAT OMNTOMAapbl M TrajlbBaHWYeCKU pa3Bs3aHHBIA HCTOUHUK
MUTaHus], obecrieunBaroIlie rajbBaHUUECKYIO0 Pa3BsA3Ky BXOAHBIX CUTHATIOB, KOMMYTaTOp
JWCKPeTHBIX CUTHAJIOB.

11.1.5.2 Hanpskenus nmutanusi 24B u 5B nocrymnatoT ot cucremHoro 6710ka yepe3 pa3bém X1
(cm. Puc. 48).

11.1.5.3 TloTpebssieMast MOILIHOCTEL OT CUCTEMHOTO 0Ji0Ka 1o 1jer +24B — He 6onee 12 BT.

11.1.5.4 TloTtpebsieMast MOIIIHOCTEL OT CUCTEMHOTO 0Ji0Ka 10 1jeri +5B — He 6osee 1 BT.

11.1.5.5 OnpocHoe HanpsbkeHue 24 B dopmupyeTcss BHYTPEHHUM TrajbBaHAYeCKHU
pasBsi3aHHbIM MCTOYHUKOM MMUTaHUS.

11.1.5.6 CBeToJuO/HbIN WHAUKATOpP CBETUTCS 3e/IeHbIM I[BETOM CBETUTCS TPU BK/IHOUEHUU
MWTaHUS M KPacCHbIM LIBETOM IIPU HEUCIIPaBHOCTU W/IM Teperpy3ke WCTOUYHMKA MUTAHUS,
(hopMHpYyIOLLETO ONIPOCHOE HarpsbKeHHe.

11.1.5.7 KoHTaKThl KJIeMMHHUKOB UMelOoT Hymepanuto: 0, 1, 2, ... 64. KoHTakTel, UMeroL1e B
o6o03HaueHnu «0», - 3aMKHYTBbl MeXIy CO0O0M M C/Ty>KaT OOIMM TPOBOJIOM /il BXOJHBIX
CUTHAJIOB.

11.1.6 TlogkitoueHre ¥ MOHTaX

11.1.6.1 Brok cbopa AMCKPETHBIX CHTHA/IOB TIOAK/IIOUAETCS K pa3béMaM CHCTeMHOro O70kKa
KoH1jeHTpaTtopa KP-32A, nipegHa3HaueHHBIM [ijisl TTOJK/TFOUeHUst 6/10KOB cO0opa JMCKPeTHBIX
CUTHAJIOB, TIpU TIOMOIIM Kabesnst amuHoM 1.8 M, ecsiu BK/I-64 ctosT B ofHOM mmIKady C
CHUCTeMHBIM O/I0KOM WM JTMHOM 6M, ecrii BK/I-64 ctout B cocesHeM mikady.

11.1.6.2 bnoku c6opa nuckpetHbix curHanoB bKJI-64 kak nmpaBuio kpensTcs Ha OOKOBHHAX C
3a/IHEW CTOPOHBI MAHEIIH.
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11.1.6.3 Cxema nogximtouenusi BK/[-64 npriBezieHa Ha pyucyHKe 49.

Cxema nogknoqeHna BK-64

nap_

Q

@] i o] W] b | | | = [ 2o

AYPAY

BKA

WCTBO perncTpallii aBapiu «
8

ABTOMAaTUMECKoe yCTpo
iy

PucyHok 49
11.1.6.4 Knemmbl «0» coemuHeHbl Mexxay coboil BHyTpu Onoka. OcTasibHble CHUTHAJIBI

MNOAK/IHOYAKTCA daHA/JIOTUYHO CUI'Ha/1dM, I/1306pa)KéHHbIM Ha cxeMme.
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11.1.6.5 TIpu OTCYTCTBUM Yy KOHTPOJUPYEMOTO pejie CBOOOAHBIX KOHTAKTOB, NMPUMEHSIIOTCS
MaJ/IOMOIIIHbIe KOHTPOJIbHbIE 37IeKTpOMexaHu4ecKre, rePKOHOBbIE W/IU TI0/yTTPOBOAHUKOBbBIE
pene. KOHTpO/ibHBIE pejie HamNpspKeHWs] BKIIIOYAKOTCSl Tapasiie/lbHO KOHTPOJIUPYEMOMY
3/1eMEeHTY, KOHTPOJIbHBIE pejie TOKa — M0C/Ief0BaTe/IbHO (CM. pUCYHOK 50).

KonTtpommpyemoe Konrponupyemoe KonTpompyemoe
peie peie peie
KonTtponbroe KontponbsHoe OnTOo31€KTpOHHAs
perie HalpsKeHHs! pere Toka pasBsi3Ka
i ] N
o~ o~ 7<
0 Bxog N 0 Bxog N 0 Bxog N
BK/1-64 BK/I-64 BK/I-64
Pucynok 50

11.1.7 T'abapuTHBIE U yCTAaHOBOUHBIE Pa3MepPbl

11.1.7.1 TabapuTHbIe U YCTaHOBOUHbIE pa3Mephl 0JI0KOB cOopa JUCKpeTHBIX curHaioB bBK/-64
npuBefieHsl B [IprunoykeHnn A Ha pucyHke 88.
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11.2 bJIOKN CbOPA IMCKPETHBIX CUT'HAJIOB BK/I-64-5B

11.2.1 HasHaueHue

11.2.1.1 bnok c6opa guckpeTHbsix curHamoB BK/[-64-5B coBmecTHO c mpeobpa3oBaresisimu
IVCKpeTHBIX curHaioB [103-16-T5 obecrieunBaeT MOAKIIOUEHHE K CUCTEMHOMY OJIOKY M
raJlbBaHUYECKYH pasBs3Ky [0 64-X CUTHa/JOB THIA «MOKDBIM KOHTAKT» C HarpspKeHUeM

220B.
11.2.2 O6o3HaueHHe TpH 3aKase
O6o03HaueHMe TIpY 3aKaze KoHcTpykTOpCckoe 0603HaueHre
BK/1-64-5B CBE.01.3501

11.2.3 OO61ue cBeeHUst

11.2.3.1 Bnok cbopa guckpeTHbix curHanoB BK/I-64-5B obecrieunBaeT moak/IoueHue 10 8
ripeoOpa3oBaTtesieli AUCKpeTHBIX curHanoB [103-16-T5.

11.2.3.2 Buemnuii Buf, 6110ka coopa qucKpeTHbIX curHanoB BK/[-64-5B npuBesiéH Ha pUCyHKe
51.

© HeucnpasHocte 'BK[1-64-5B [
@ Her onpoca - I

\lﬂl‘\‘

]
(D pabora (7 R | | [ e | -
i < & <) " k

| cBEA |

Pucynok 51



TBI'11.411733.003 P32 92

11.2.3.3 TabaputHble pa3mepnl O/0ka cOopa AUCKpeTHBIX curHaaoB BKII-64-5B mpuBeneHbI
Ha pUCyHKe 89 B Npu/iokeHuM A.

11.2.3.4 Xapakrepuctuku wusomaquu I103-16-T5 COOTBeTCTBYIOT XapaKTepUCTHKaM [i/Isl
Hereii ¢ pabounM HaripsbkeHueMm Oosiee 60B, yka3aHHBIX B pazfesnie «/lu3neKkTpuyeckue
CBOMCTBa» yactu 1 HacTosiero PO.

11.2.4 Kabenu psisi IOAK/IIOUEHUST OTITO3/IeKTPOHHBIX rpeobpa3soBaresieit [103-16-T5 orvcaHbl
B pa3gene 15.3.
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11.3 KABEJIN OJIA TIOJKJ/IFOYEHW A BJIOKOB BK/I-64, bK/I-64-
5B

11.3.1.1 Jns nmoaxmroueHust 6;1okoB bK/[-64 u BKJI-64-5B k cuctemuomy 010Ky
BBIIYCKAIOTCSI CTAaHIAPTHBIC COCIMHUTENIbHBIE Kabeu.

PucyHok 52

11.3.1.2 Ob6o3HaueHue Kabesisi IpH 3aKase
HmvHa O06o3HaueHKe TIpY 3aKase U [Iprmeuanue
KOHCTPYKTOPCKOe 0003HaueHue
1,8 m CBE.01.8000.200.00-1.8m CranjaprHas J/MHa
M CBE.01.8000.200.00-7u Ec/u perucrpaTop COCTOUT U3
HeCKOJIbKUX 1IKa(oB
10M CBE.01.8000.200.00-10M Ec/u perucrpaTop COCTOUT U3

HEeCKOJIbKUX 1IKa(oB
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12 BJ/JIOKHA CBOPA TMCKPETHbBIX CUI'HAJIOB /IC-16 C
I ®POBLIM BbIXOA0OM B ITPOTOKOJIE AYPA-P

12.1 HA3HAYEHUE

12.1.1 Bnok c6opa auckpeTtHbix curHanoB JIC-16 obecrmieuriBaeT raibBaHUYECKYIO Pa3Bsi3Ky
16-TM AWCKpeTHBIX KaHa/lOB THIMA «CYXOM KOHTAaKT» W Iepefayy COCTOSIHUS [JUCKPeTHBIX
CUTHAJIOB B 1[M(POBOM BH/Ee Uepe3 KOHI[eHTpaTopbl ceTd AYPA-P B cucTeMHBIM O/IOK.
COBMECTHO C OTTO3/eKTPOHHBIMU TTpeobpa3oBatesisimu [103-16-T4 mo3BosisieT onpamvBaTh
[IVICKPeTHbIe CUTHAJIbI TUMA «MOKPBIM KOHTAKT» HarpsbkeHueMm =220B.

12.1.2 onyckaeTcs (hOopMUpOBaHHE BXOAHOIO AMCKPETHOTO CUTHasa IOIyIPOBOAHUKOBBIM
3/IeMEHTOM, WMeEIOIUM TpeOyeMble XapaKTePUCTHKH [0 KOMMYTHPYEMOMY TOKy U
HarpsDKeHUIO.

12.1.3 [na cornacoBanuss BxofgoB Omoka [JIC-16 c pa3nMuHbIMM TWUTIAMUA CUTHAJIOB
BBIITyCKAIOTCSI KOHTPOJIbHbIE pefle M ONTO3/MeKTPOHHBIe TipeoOpa3oBareny. OmnucaHue

KOHTPOJIBHBIX Pejie U OTTO3/IeKTPOHHBIX MpeoOpa3oBareieii mpuBeeHo pasgenax 14 u 15
HacrosLero PO.

12.2 OBO3HAYEHMUE 1PN 3AKA3E

O6o3HaueHMe 1py 3aKa3e KoHcTpyKTOpCKOE 0603HaueHue

AC-16 CBE.03.3101

12.3 ~ KOHCTPYKLWA

12.3.1 Bnoku cbopa guckpeTHbIX curHaaoB [IC-16 BbIMOSHEHBI B TJIACTUKOBBIX KOPIyCaXx,
ripe/iHa3HaueHHbIX [/1s1 ycTaHOBKU Ha DIN peiiky.

12.3.2 Buewmnwuii Bug [IC-16 nipescraB/ieH Ha pUCYHKe 53.

n HOUKATOPbl COCTOAHUA
OUNCKPETHbIX CUrHarioB

\ Muoukarop
CETb AYPA-P
Paszbem ansa nogknoyeHns
K KOHLieHTpaTtopy

PucyHnok 53

B BepxHeii yacTy 6/10Ka yCTaHOB/IEH KJIEMMHUK /151 TIOIK/TFOUE€HUST BXOIHBIX CUTHAJ/IOB, B HIDKHEH —
pasbeM [j1sl IOAK/IoUeHUst K KoHLeHTpaTtopy. CBetoguogHbii uHaukatop CETh AYPA-P muraer
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3e/IeHBIM [IBETOM TpH IITaTHOW pabore: [IC-16 moaksmoueH K 1opTy [l KOHLIEHTpaTtopa U WAET
oOMeH.
Ha nuueBoi naHeny BAO/Mb KJI€MMHMKA pPacronoyXeHbl 16 [BYXI[BeTHBIX CBETOAUOZOB, IO OAHOMY
Ha KaXJbld [AUCKPETHBbIM CUTHAa/A. 3e/ieHbI LBeT CBETOAWOJA COOTBETCTBYeT DPa30MKHYTOMY
COCTOSIHUIO BXOJHOTO CUTHaJIa, KPaCHBIN — 3aMKHYTOMY.
KoHTakTbl ¢ MapkipoBkoii OBIIMI 3aMKHYTHI Mexzy co60i M CTyaT oBLIMM MPOBOJOM s
BXO/IHbIX CUTHAJIOB.

12.3.3 Bnoku [IC-16 mony4aroT MUTaHHe HarnpsbkeHrueM 24B oT KOHIeHTPAaTOPOB uepe3 Kabesib

cetu AYPA-P.

12.4 TEXHNYECKUE XAPAKTEPUCTUKUA

12.4.1 OcHOBHBIE 3/IeKTpPUYeCKHe XapaKTepUCTHUKY TIPYBe/ieHbI B Tabmuiie 54.

Tabmuria 54

HaumeHnoBanue 3HaueHUe
KonuuecTBo onpailiviBaeMbixX AUCKPETHBIX KaHA/IOB 16
HaripskeHue niutaHus, mojiyyaeMoe OT KOHL|eHTparopa, B 24
[MorpebsisieMast MOILIHOCTb OT KOHIIeHTparopa, He 6osiee, BT 4
OrnpocHoe HanpskeHue, B 24
Tok BxOHOM 1iernu 6/10ka cOopa AUCKPeTHBIX CUTHAIOB B COCTOSIHUU “3a- ot 2 1o 10 MA
MKHYTO” MIPU COMPOTHBJ/IEHUM JIMHUU CBsi3u 10 500 Om.
JorycTrMoe CONpOTHB/IEHUE «CYXOr0 KOHTAKTa» B COCTOSIHUM 200 kOm
“pa3oOMKHYTOr0”, He MeHee

12.4.2 XapakTepuUCTUKH W30JSI[UM  BXONOB [JUCKPETHBIX curHaioB OnokoB [IC-16
COOTBETCTBYIOT XapaKTepPUCTHKaM [/ Lereil ¢ pabouum HarpsbkeHeM MeHee 60B,
yKa3aHHBIX B pa3ziene «/luanekTpryeckre CBOWCTBa» yacTu 1 HacTosiero PO.

12.4.3 MexaHuuecKue XapaKTePUCTHUKH TTPUBeIeHbI B Tabmuie 55.

Tabmuia 55

HaumeHoBaHue 3HauyeHUe

Macca, Kr, He bosee 0,4

'abapuTHbIE pa3Mepbl, MM

JJIMHA 157
IMpHHA (C y46TOM KJIeMMHHMKA Y BBICTYIIA M0,

OTBEPTKY [/11 yCTaHOBKM U chéMa ¢ DIN pelikn) 101
BbICOTA 59

12.4.4 TabapuTHbIe U yCTaHOBOYHbIE pa3Mephl NIPYBe/IeHbI Ha pUCYHKe 87 B MPUIOXKeHUH A.

12.5 PABOTA

12.5.1 W3onupoBaHHbBIA UCTOYHUK MUTAHUS (OPMHPYeT OMPOCHOe HampsbKeHue, KOTOpoe TIpu
3aMbIKaHUM OTpalIMBaeMOro KOHTAKTa BK/IFOUaeT ONTOIapy.



TBI'11.411733.003 P32 96

12.5.2 Ilporpammupyemas jorudeckass uHterpasbHas cxeMma (IIJIVIC) cuuThiBaeT COCTOsIHUE
OrnTOoMnap Y TepefaeT COCTOSHUS JUCKPeTHbIX CurHajaoB B ceTb AYPA-P 1o 3ampocawm,
MOCTYIAIIMM OT KOHLIEHTpaTopa.

12.5.3 B HWKHel yacTy KOpIlyca Pacro/ioyKeH pa3beM /Jisl TIOJK/IH0UeHsl K KOHLIeHTPaTopy.

12.5.4 Cgetoguogubiii uHaukatop CETb AYPA-P muraer 3e/ieHbIM I1[BETOM TIpH ILITATHOM
pabote: [JC16 nogk/todeH K ropty JI KOHI[eHTpaTopa U uieT ooMeH nHbopMaliei.
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12.6

CXEMA ITOAK/TFOUEHNA

12.6.1 Cxema nofk/toueHus rpuBeJeHa Ha pUcyHKe 54
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Pucynok 54
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PucyHok 55

Kabenb cetu AYPA-P noakmtouaetcst K mopty «/[» KoHIjeHTpaTopa

3/1eMEeHTY, KOHTPOJIbHBIE pejie TOKa — M0C/Ie0BaTe/IbHO (CM. PUCYHOK 55).

12.6.2 Tlpyu OTCYTCTBUM y KOHTPOJMPYEMOTO pejie CBOOOAHBIX KOHTAKTOB, TPUMEHSIOTCS
MaJsIOMOLL{Hble KOHTPOJIbHbIE 3/IeKTPOMeXaHUUeCKue, TrePKOHOBbIE WU MOTyIPOBOJHUKOBbIE
pesne. KOHTpO/bHBIE pejie HamNpspKEHWs] BKJIIOYAKOTCSl Tapasiie/ibHO KOHTPOIUPYEMOMY

Kontpomupyemoe
pene

OnTOo31€KTpOHHAs
pasBsi3Ka

1

2
PAN

O6umii C N

JIC-16
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13 MEJUAKOHBEPTEPHI MK-01 1 MK-01M
13.1 HA3HAYEHHME

13.1.1 MeguakoHBepTephl Mpeodpas3yroT 3meKTpuueckuid curHan cetu AYPA-P (umm cetu
Ethernet) B ontrueckuii 1 Ha060poT. C €ro MoMoIIbI0 MOYKHO BK/IIOUUTH B ceTh AYPA-P
noptel KP KOHLIeHTPaTopoB pa3HbIX TUIOB (CM. Tabiuiy 3), a Takke coeArHUTH mopt KP
cucreMHoro 6710ka ¢ ontuueckum roptom KP KoHLleHTparopa.

13.1.2 C nomompio ABYX Me[UaKOHBEPTEPOB MOKHO MOZAK/IOUUTH K KOHLIEHTPaTopy OAWH
yAa/IEHHBIN aHAIOTOBBIN Mpeobpa3oBaTesib WK O/I0K AUCKPETHBIX CUTHAJIOB.

13.1.3 [JaneHOCTH CBfI3M TI0 MHOTOMOZIOBOMY OMNTUYeCKOMY Kabemo — A0 2 KM, IO
ofHOMOZ0BOMY — 710 10 KM.

13.2 OBO3HAYEHME ITPN 3AKA3E

O6o3HaueHue TP 3aKa3ze Tun onTUUeckoro pabéma KoHcTpykTopckoe
ob03HaueHUe

MK-01 SC, ogHOMOg, CBE.03.4101

MK-01M SC, MmHOTOMOZ, CBE.03.4102

13.3 KOHCTPYKIIA

13.3.1 MeguakoHBepTepbl BBINIOJHEHbI B KOPIyCe W3 allOMHUHUEBOrO MpoGuas U HUMerT
kperuieHre Ha DIN peiiky.
13.3.2 Buewnwuii Buj meauakonseptepa MK-01/MK-01M npegcraB/ieH Ha pUCyHKe 56.

Mepnwakonseptep MK-01

CBEWH & |
24B

Pucynok 56



TBI'll.411733.003 P32 99

13.4 TEXHNYECKUE XAPAKTEPUCTUKUA

13.4.1 OcHOBHBIe /1eKTpHUUeCKHe XapaKTePHUCTUKY TPUBeZieHbI B Tabsie 56.

Tabmnwmia 56
3HaueHUe
HaumeHnoBanue
MK-01 MK-01M

OHOMO/I0BOE ONITHUYECKOe MHoOroMo/10BO€e ONTHYeCKoe
Tumn onTryeckoro Kaberst

BOJIOKHO BOJIOKHO
CkopocTtb 06MeHa, Mout 100 100
J1vHa BOJIHBI, HM 1310 1310
Iucranius, He Oostee 10 2
Hanpspkenue 6710ka 24 24
nuTaHus, B
[ToTpebiisiemasi MOIITHOCTb, |3 3
He Oostee, BT
Bo3MoHOCTh MUTaHust | zaa” na?
ripeoOpa3oBaresieit
AYPA-P Y

U Tpu BKIFOUEHHOM NUTaHKuK TipeoOpasosarenieli AYPA-P, k opry RJ-45 f0mycKaeTcst TONMbKO
TIOZIK/TI0UeHre TipeoOpa3oBaresield, ONMMCAHHBIX B paszene 8 Hacrtosiiero PD. [ToakmoueHue
JIpyroro o00pyZioBaHHe MOKET TIPUBECTH K BBIXOJY U3 CTPOS TIOAK/TFOUEHHOTO 000Py/j0BaHUs.

13.4.2 MexaHuuecKre XapaKTepHUCTUKY TIPUBeZieHbI B Tabsviie 57.

Tabmwmia 57

HavmeHoBaHue 3HaueHue

Macca, Kr 0,2

TabapuTHbIE pa3Mepbl, MM

LIMPHHA 37,5
BBICOTA 87,5
ryOrHa 104

13.4.3 PucyHOK ¢ rabapyUTHBIMUA M yCTaHOBOUHBIMK pa3MepaMi MeJNaKOHBEePTePOB MpUBeIEH
Ha pucyHKe OmnmbKa: MICTOYHMK TepeKPECTHOM CChIIKU He HaleH B [Ipuoxenuu A.
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14 [OATUYUKUAU TOKA U HAITPSIKEHUSA KPT 1 KPH
14.1 HA3SHAUEHHWE

Hatuvku (ripeXkHee HaMMeHOBaHMe - «KOHTPOJibHble pesie») HampspkeHuss (KPH) u Toka (KPT)
TipeZiHa3HaueHbl /i/Isi KOHTPOJISE COCTOSIHUSI YCTPOWCTB aBTOMAaTHUKK U TejleMeXaHWKU Ha 00beKTax
sHeprocHaOkenusi. Jlarumku Hampsbkenusi (KPH)  Bk/rouaroTcsi  Mmapajuie/lbHO  OOMOTKe
KOHTpO/IUpyeMoro pesie, a gatuukd Toka (KPT) BK/IOYAKOTCs TOC/e0BaTe/IbHO C OOMOTKOM
KOHTDPOJIUPYEMOTO peJie B C/Tydae OTCYTCTBHS Y TOCTIeJHEro CBOOOAHBIX KOHTAKTOB [/l KOHTPOJIS
ero cocrosgHus. daruuku KPH u KPT — BeIno/nHeHbl HA OCHOBE 3/1€KTPOMEXaHUYeCKUX pejie.
Haturku TKPH u TKPT — Ha 0CHOBe ONTO3/1eKTPOHHBIX perle.

14.2 KOHCTPYKIIVA

[aTuvKu BBINO/HEHBI B BHJle KAE€MMbl W YCTAHABAMBAKOTCA B DPsiibl KJ€MMHBIX 3aKMMOB Ha
cTa”zapTHble nipoduu (auH peiiky TH 35).

;
-
— CE R1
. e Ry NSNNEE
E%} got? o ey 0 ~
| sl 1 % 2
13Ul =
e é?fﬂlé 1 I smynl 2
o . 2 L
i 2 X2
# X1
%‘% ; VD1 = - m| -
: I~
) 0N
"
\’

JaTuvKu COCTOAT U3:

*  JIeBOU U NpaBOi OOKOBHH ;

* ¢ukcaropa;

* [evyaTHOM MJIaThl ;

*  BXO/HBIX U BBIXO/IHBIX KJIEMM.
[aTtyuvku BBITIONHEHBI Ha 6a3e 3/1eKTPOMeXaHWYeCKUX WM TePKOHOBBIX pejie C OrPaHWYMBAIOLIUM
Pe3uCTOpoM B Liel OOMOTKHW. B jjaTumke HampspkeHWsi Pe3UCTOp BKJIFOUEH TOC/e[oBaTe/lbHO, B
JlaTYMKe TOKA - MapasuieslbHO 0OMOTKe.
[Mepen sKkcrutyaTarield HeOOXOJUMO BHUMATEILHO O3HAKOMMTBLCS C KOHCTPYKLMEH W IMpaBU/IaMH

YCTaHOBKH.
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14.3

OCHOBHBIE TEXHUUYECKUWE TAHHBIE

OCHOBHBIE IEKTPUUECKHE XaPAKTEPUCTUKHU SIICKTPOMEXaHUUECKUX JTAaTYMKOB HAMPSKEHUS
npuBeJIeHbl B Tabnuue 58.

Tabnuia 58
HanmenoBanue | Homu- | Makcu- | BxogHoe co-| Hampsoke- Hamnpsoke- | Bpems | Bpe- KommyTu-pye-
HaJ/IbHOe | MajlbHOe | IIPOTHB/IEHUe, | HUe HUe cpaba- | ms MOe Harpsbke-
Hanps- | Hamps- He MeHee cpabaTbiBa- | OTIyCKa- | ThiBa- |OTMOYC | HUE
JKeHUe | XeHUe HUS HUS HUS KaHUus
_ _ 24B/1.25A;
KPH-220 =220B | =275B 40 kOm 130...160B | 80...110B | 15 mc 8 Mc 220B/ 0.2A
24B/1.25A;
KPH-220I1E ~220B | ~275B 40 kOm 130...160B | 80...110B | 15 mc 8 Mc 220B/ 0.2A

OCHOBHBIE YIICKTPUIECCKHIE XaPAKTEPUCTUKU dIICKTPOMEXaHUIECKUX OTHOKAHAIBHBIX JaTYHKOB
TOKa IpUBe/IEeHBI B Tabnuie 59.

Tabmura 59
Haumenosanue | HomuHasib- Maxkcumarib- Tok Tok
HBIN TOK, A HBIN cpabarbiBaHUs, HE | OTITYCKaHUs, He MeHee, A
TOK, A boiee, A
KPT-0.01 0.01 0.015 0.008 0.0004
KPT-0.015 0.015 0.021 0.012 0.0006
KPT-0.02 0.02 0.03 0.015 0.0008
KPT-0.025 0.025 0.035 0.018 0.001
KPT-0.05 0.05 0.07 0.036 0.002
KPT-0.075 0.075 0.09 0.037 0.004
KPT-0.1 0.1 0.13 0.057 0.006
KPT-0.15 0.15 0.2 0.086 0.009
KPT-0.2 0.2 0.27 0.115 0.012
KPT-0.25 0.25 0.33 0.143 0.015
KPT-0.3 0.3 0.5 0.215 0.023
KPT-0.5 0.5 0.67 0.287 0.03
KPT-0.75 0.75 1 0.43 0.045
KPT-1 1 2 0,5 0,05
KPT-2 2 4 1 0,1
KPT-4 4 6 2 0,2
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OCHOBHBIE IEKTPUYECKHIE XapaKTEPUCTHKH ONTOAICKTPOHHBIX TATYUKOB TOKA IIPUBEICHBI B
Tabiuie 60.

Tabnwia 60

Hanmenosanne Homu- Makcu- | R Bxopa | Tok Tok Bpemsa |Bpemsa | KommyTH-
Ha/lb- | MaJTbHBIN cpabarthl- |OTITyCKa- | cpaba- |oTmyc- |pyemoe
HBIN TOK BaHUs HUS ThIBa- |KaHUWS |HarpsiKe-
TOK (+20%) HUSA 131503

TKPT-0.01 0.01A |0.03A  |240 Om 0.007A
TKPT-0.015  |0.015A |0.05A  |180 Om |0.011A
TKPT-0.02 0.015A |0.06A 120 Om |0.015A
TKPT-0.025  |0.025A |0.07A | 100 Om |0.019A
TKPT-0.033  |0.033A |0.09A  |750m |0.025A
TKPT-0.05 0.05A |0.2A 510M |0.035A
TKPT-0.075  |0.075A |[0.25A  |300m |0.052A |095.0.97
TKPT-0.085  |0.085A 0.27A 270w |0.064A |1cpad

2Mmc 0.5 Mmc [400/0.12A

TKPT-0.1 0.IA |03A 240m |0.075A
TKPT-0.15 0.15A |0.35A 16 Om |0.112A
TKPT-0.25 0.25A |0.5A 100m |0.19A
TKPT-0.5 0.5A |1.0A 4.70m |0.375A
TKPT-1.0 1.0A |2.0A 24 0m |0.75A
TKPT-2.0 2.0A |25A 1.0Om |1.5A

14.4 I'ABAPUTHBIE PASMEPEI
14.4.1 T'abaputHble pa3Mepsbl NpYBe/ieHbl Ha PUCYHKe 57

62 %

) =

=5
93

JA 1

PucyHok 57
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15 OIITODJIEKTPOHHBIE ITPEOBPA3OBATE/IA YPOBHSA
JUCKPETHBIX CUI'HAJIOB I103

15.1 OIITOSJIEKTPOHHBIE ITPEOEPA3SOBATEJIN YPOBHA
OVCKPETHBIX CUT'HAJIOB I103-220B

15.1.1 Ha3HaueHue

[Tpeobpa3oBareny mpegHa3HaueHbl [Jisi raJbBaHWYECKOW pas3Bsi3KM U COIVIACOBAHHUSI YPOBHeH
[JVCKPeTHBbIX CUrHajoB. lIpumeHArOTCA [ TOAK/IIOUeHUs IpueMo-nepesatuikoB AB3K-80 u
YII3-70 K AUCKPETHBIM BXOZaM perucrparopa.

[Tpeobpa3zoBarenu w3rotaenuBatoTcs Ha Oase onrpoHoB KP3010 wm LTV814A B kopmyce THra
K/leMmMa.

15.1.2 O6o3HaueHue MpH 3aKaze

[Tpu 3aKa3e OITO3/1€KTPOHHBIX ITPeobpa3oBaresieii MPUMeHEHHBIX B CXeMax MOJK/TFOUeHUs Ha
pucyHkax 60-63, cyieyeT yKa3biBaTh 0003HaUeHHe OINTO3/IeKTPOHHBIX TIpeoOpa3oBarereii B
cooTBeTCTBUM C R1, 0003HaUeHHLIM Ha PUCYHKE:

O6o03HaueHne Tun PHCyHOK CXeMbl IIOJK/IIOUeHUs
I105-220B/470K nipeobpa3oBaTe/ib HaNPsHKEHUsT 60, 61, 62, 63
[103-220B/75K rpeoOpa3oBaTe/lb HaNPsHKeHUs 61
I103-220B/30K nipeobpa3oBaTe/ib HaNPsHKEHUsT 62
I103-220B/240R rpeoOpa3zoBaTesib TOKa 60

15.1.3 KoHcTpyKums

KoHcTpyKkist ¥ pa3mepsl npeobpa3oBaresisi WIeHTUYHBI KOHTPOJIBHBIM peJie TOKa W HarpsDKeHWs,
OnMCcaHHbIM B pasgene 14 Hacrosigero PO.
OrnekTpuueckas cxema npeobpa3oBarerieli MprBeieHa Ha PUCYHKe 58.

IIpeoOpa3zoBarens HanpsKEHUs!

Pucynok 58

I[To Tumy rpeo6pa3oBaresiu JefsaTcs Ha ITpeoOpa3oBaTe/iy HalpsbKeHHUs U rpeobOpa3oBare/iv Toka. B
npeoOpa3oBaTe/issX HaMpsKeHWsT BXOAHOW pe3uctop RI1  BKIIOUEH MOC/Ie0OBaTeNbHO, B
npeoOpa3oBaTesisiX TOKa - Tlapasiie/IlbHO BXOAHOM 1INy,
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Heobxomumoe HarpsbkeHHMe WIM TOK cpabaTbiBaHMs 00ecrieurBaeTcsl IMOJ00POM  BXOJHBIX
pe3uctopoB. [ mofbopa pesucTopa HeOOXOUMO 3HaTh HarpsbKeHUe WM TOK KOHTPOIUPYeMOro
curHasna. Pacuet pesucropa Aist ipeobpa3oBaresisi HaNpPsHKEHUsT TIPOU3BOJUTCS TI0 popmyrie:

R1 = (Uc-Uo)/Io

rze:

R1 - conporuBnenue BxogHoro pesuctopa(kOm),

Uc - HanpskeHUe KOHTpoupyeMoro curHana(B),

Uo - BxogHOe HarpspkeHe ontpoHa (1,2 B), lo - BxogHou Tok ontpoHa(0,1-0,2 MA).

st mpeobpa3oBaresisi TOKa pacueT MPOU3BOAUTCS TI0 popmyrie:

R1 =Uo/Ic

rzie Ic - TOK KOHTpO/IMpPyeMOro CUrHasia.

[Tocne pacueTta M yCTaHOBKM pe3nCTOpa HeoOXOJMMO IpOBepuTb paboTy rpeobpasoBaresns. [ist
3TOro BXOZ, rpeobpa3oBaresisi TOAKIIOUNTL K BBIXOJY HMCTOYHMKA TOCTOSTHHOTO TOKa. Ha BbIXOf
TOJK/IFOUUTB BOJIBTMETP MTOCTOSIHHOI'O TOKaA.

Cxema BK/IFOUeHUS TIpUBeZieHa Ha pUCyHKe 59.

+5B
1xkOm
40
2l B[S
R e
Pucynok 59

[TnaBHO TOBBIIIAS YPOBEHbL BXOJHOTO HArpsbkeHHe (TOKa), yOeaUThCs, UTO BBIXOJHOW TPaH3HUCTOP
ripeoOpa3oBaTesisi OTKPBIBAeTCS He TMO3Hee AOCTKEHHWsS] BXOJHBIM CHUTHAJOM HOMHHA/ILHOTO
ypoBHs. [lafeHre HarpsbkeHUsi Ha OTKPBITOM TpaH3uctope He 6omee 0,2 B. IIpu Heob6XoAUMOCTH,
CKOPPeKTUPOBaTh BeJIMUMHY BXOAHOTO Pe3UCTopa W MOBTOPUTH MPOBePKY. [/ yBepeHHOU paboThI
ripeoOpa3oBaTe/isi He0OXOAMMO TIPeyCMOTPEeTh 3arac 1Mo BXoAHOM BesnunHe Ha 20 — 30%.

15.1.4 Tlopkmouenue ripuemo-repenaruukoB AB3K-80 u ¥Y113-70 K peructparopy

[TpuBesieHHBbIE HIDKE CITOCOOBI TTOJK/IFOUEHHMS HOCSAT PEeKOMEeHZATe/bHbIA XapakTep. B Kakzom
KOHKDeTHOM CJ/Tydae, B 3aBUCHMOCTH OT TPUMeHsieMOM amrapaTypbl U Ke/laéMbIX TOUeK KOHTPOJIS,
MOTYT TIPUMEHSITBCSI JpPyThe CxeMbl TOJK/ItoueHrs. KOHTpo/vpyemblii CUrHal [JO/DKeH OTBeuaTh
C/IeYIOLUM TpeOOBaHUSIM:

*  ypOBeHb CUTHasla J0JDKeH TpeBbiath 1,2 B;
* W3MeHeHHe CUTHaJa JAOJDKHO ObITh AMCKPETHBIM (€CTh HalpshKeHUe - HeT HalpsDKeHus);
*  CHTHAaJl MOXXET OBbITh BbICOKOUACTOTHBIM.
B mocnegHeM ciydae i pacueTa BXOAHOTO pe3WCTOpa IpeoOpa3oBaresiss UCIOJb3YeTCs

JleMCTBYIOIIlee 3HaUeHUe CUrHaJla.

HOns nopgkmouenus: kaHaioB Urniep. u Inp. B KIeMMHOM psifly TaHesiel, Ha KOTOPBIX PacIioyioKeHbl
TIpYeMo-Tiepe/IaTuMKH, YCTAaHABIUBAKOTCS OMTO3/IeKTPOHHBIE TIpeobpa30BaTesi, BbIXO/bI KOTOPBIX
KabesieM COeIUHSIIOTCS C BXO/IaMU TUCKPETHBIX KaHaioB AYPA.

KonTposs Hanpspkenust epegaurt Uniep. AB3K-80 ocyiiecTBisieTcsi CyieAy oM 00pa3oM: Mexay
toukamu "Ocir. nipg" k. I15-1 u "TIpeo6p.2" k. T14-5 AB3K Bk/toueHa onrorapa (HampspkeHHe
cpabareiBanus 120-160B).
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CxeMa nogx/iroueHus rpuBeJeHa Ha pucyHke 60.

ABCn’:i<I8O MpeobpasosaTtent HanpsbkeHus Bnok OC-16
: Kab
M4-5 I@h |Rl =470 KOM | 3|®I abenb 20

@ 2 4 S

MpeobpasoBaTtens Toka
Me-2 o
(] I@h IRl =240 Om | 3|®{

yi@h 1S D 29

@31

K opraHy cpaBHeHus a3

Pucynok 60

B pexume, korga TiepefaTuMk He paboraer, TpanH3uctopel Tl u T2 6moka MYC
(cm. cxemy npuemorniepesaturika AB3K-80) 3akphIThl, Ha KOJIJIEKTOpax TPaH3UCTOPOB HampshDKeHUe
paBHO HampspkeHUto muTaHus (220-240B), cBeToAMo/, ONTONaphl MPU 3TOM CBETUTCS, @ BBIXOAHOU
TPaH3UCTOP OTKPBIT.

Bo Bpems npoxoxkaenust BU nauku, TpaHsuctopsl T1, T2 HaunHatoT paboTarh, HarpspkeHUe Ha WX
KoJ/IleKTopax cHwkaetrcsi o 80-100B, cBetoauon onTorapbl TPU 3TOM TacCHeT, BBIXOAHOU
TPaH3UCTOP 3aKpPbIBaeTCs.

KonTposie Toka mpuema Inpm. AB3K-80 ocymiectBasiercss ciiefyromiuM o6pa3oM: B pacceuky
Mexxay Toukamu "Beix. mpm" ka.I16-2 u OpraHom cpaBHeHUs (a3 BK/IrOUeHa omTorapa (Tok
cpabarbiBanus 5-7 MA). B HopmasibHOM pexxume TpaH3uctop T2 y3ma BbiX.2 OTKpHIT, B
KOJUIEKTOPDHOM 1leMd ero rporekaer TOK rpueMa 20 MA, CBeTOAMOZ OITONApbl CBETUTCH,
BBIXOJJHOW TPAH3UCTOP OMTOMaphbl OTKPHIT.

IIpyu npueme BY curHasa OT CBOero Wiy 4yoro repefardyvka TpaH3ucTtop T2 3akpbiBaeTcsl, TOK
ripyieMa paBeH HYJII0, CBETOAUO/] ONTOMNAPhl FaCHET, BbIXOJHOW TPAH3UCTOP 3aKPhIBAeTCHl.

Bropoii BapyaHT KOHTPOJISl TOKa TipreMa He TpeOyeT pa3pbiBa Iiely OpraHa cpaBHeHUs ¢a3. B aTom
cjlyyae, BMeCTO TmpeoOpa3oBaresis TOKa, WCIIOMB3yeTCsl IpeoOpa3oBaresib  HAIPsOKEHMS,
KOHTPOJIMPYIOIIUI TajieHue HafpsbkeHUsi Ha opraHe cpaBHeHUMsi ¢a3. Cxema MOAK/IIOUEHUS
TpuBe/ieHa Ha pUCYHKe 61.

AB3K-80 . ) Baok [1C-16
peobpa3oBaTesib HAPSIKSHMUs.
115-1 _ Kabenn
()] |1 R1 =470 kOm 3|® )]
T14-5 S
@ 4
ek S ,
IIpeoOpa3oBaTenb HANPSHKECHUS
I112-4 7))
1)} I@h R1 =75 xOm 3|®I
ER I
% 2 S 29

Pucynok 61



TBI'11.411733.003 P32 106

TpeTuii BapyaHT TNOAK/MIOUeHUs (Ha pUCYHKe 62) TmpuMeHsieTcs TIpU  HCI0JIb30BaHUU
TOJTyTIPOBOZHUKOBBIX 3all[UT.

AB3K-80 - - brox JIC-16
peobpa3oBaTesib HAPSIKSHMUs.
115-1 _ KaGemnn
)] |1 R1 =470 kOm 3|® )]
114-5 —
@ 4
D S ,
162 IIpeobpasoBarenb HapsKEeHUs o
1)} I@h R1 =30 xOm 3|®I
L ]
2l S D 29
Pucynok 62

Hns peructpaumu HanpspkeHust rycka YI113-70 onromapa Bk/IodaeTcss Mexay BbiBogamu [118-21
"KonrtakThbiii yck YM" u I118-15 "Barapes -", npu mycke nepefaTyvka BbIXOJHOW TPaH3UCTOP
OITOTAphI OTKPbIBAETCs (HarpsbkeHre cpabatbiBanus 120-160B).

KoHTponb TOKa rnprieMa OCylleCTB/ISeTCs IyTeM BKJ/IFOUEHUsI OMNTOIaphl B Liellb OpraHa CpaBHEeHUsI
(a3 OCP, B HOpMa/ILHOM peKMMe BBIXOAHOM TPAH3UCTOP OMTOMAaphl OTKPHIT (TOK cpabaThiBaHUS 5-
7 MA). Cxema NoJK/IroueHus TIpuBeZieHa Ha pUCyHKe 63.

V11370 Hbeos ok JIC-16
HJ8-2| peobpa3oBaTeiib HAIIPAKECHUA K 6
@ ' R1 = 470 kKOm l aben | o
T e—T
@ Z 4/ Sl -
1118-20 TIpeobpasoBaTens TOKa 2
@ 2N RI=2400m B[S

F@h — iy -

K oprany cpaBuenus da3

Pucynok 63

[nst koHTpOssi paboThl TepefaTudKa BO3MOXKHO BK/IHOUeHHe TpeoOpa3oBaTesnisi MeXIYy TOUKaMy
"Beixog YM" 1 "O611." muHelHOTO (MIbTpa.

[TpoBepka paboTel oOMTOMAp TIPM TOAK/IIOUEHHBIX LEMsX pPerrcrparopa OCYILeCTB/SeTCs
CJIeIyIOIIM 00pa3oM:

*  [IPOBEPUTH BOJABTMETPOM WM ocLuiorpadom muiv npu nomoui WEB unTepeiica
COCTOSIHHE BBIXO/IHBIX TPaH3UCTOPOB OMNTO3/1eKTPOHHBIX Mpeobpa3oBaresieii B HOpMaJTbHOM
pexxume;

*  TpoBepUTh PabOTy OMTO3EKTPOHHBIX Mpeobpa3oBaresiel Py pa3TMUHbIX Pe)KUMax paboThI
TIpYeMO-TiepelaTYMKOB IIyTeM 3alliCH KOHTPOJIBHBIX OCLIM/IJIOTPAMM.
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15.2 OIITOSJIEKTPOHHBIE ITPEOGPA3SOBATEJIN YPOBHA
OUCKPETHBIX CUT'HAJIOB [103-16-T4 1 [103-16-T5

15.2.1 Ha3uauenwue

OnTosneKTpoHHbIE MTPeodpa3zoBaTeNu YpOBHS AUCKPEeTHRIX curHanoB [103-16-T4 u
[1OD-16-T5 npenna3HaueHb! 415 TpeoOpa30BaHUs BXOHBIX JUCKPETHBIX CUTHAJIOB
HanpspkeHrneM UCONT MOCTOSTHHOTO TOKA B «CYyXOW KOHTAKT» ISl YCTPOUCTB cOopa
JIMCKPETHBIX CUTHAJIOB, JIJISl PA3MHOXKEHHUS TUCKPETHBIX CUTHAJIOB.

15.2.2 [JokymeHTauus

Bornee moapoOHO onTo31eKTpoHHBIe Tipeobpa3oBatenu [103-16-T4 u [103-16-T5 onucanbl
B pykoBozcTBax 1o 3kcrutyaranuu TBI'T[.468151.001 PO u TBI'L[.468151.002 PO.

15.2.3 Ob6o3HaueHHe TIpU 3aKaze

O6o3HaueHMe 1pU 3aKa3e KoHcTpyKkTOpCKOe 0003HaueHe

[103-16-T4 CBE.06.3401.000.00-220

I[103-16-T5 CBE.06.3501.000.00-220

15.2.4 OO61ue cBeieHUs

15.2.4.1 Kparkue xapakTepHCTUKU IpUBeIeHbI B Tabnuie 61.

Tabmuma 61

HaumeHoBaHue 3HaueHue

HomunansHoe BxonHOe Hanpsiokenue, Ucont 220 B

[Topor Bxitouenus, B 0,6...0,65% Unom COIIT

[Topor otkitouenus, B 0,45...0,55% Unom COIIT

15.2.4.2 BHellHU BU/, MPYBeJEH Ha PUCYHKax 64, 65.
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PucyHok 64: Buewnuit Bug [103-16-T4
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Pucynok 65: Baewnuii Bug [103-16-T5

15.3 KABEJIN UL IOAKIIOYEHMA OIITOSJIEKTPOHHBIX
IIPEOBPA3OBATEJIEN I103-16-T5

15.3.1 JIns mNOJKIIOYEHHUS ONTO3JIEKTPOHHBIX IpeoOpazoBareneid ypoBHs I103-16-T5 x
O6mokam cOopa guckpeTHblXx curHaioB bBKJ/[-64-5B, BelmyckaiooTcs —CTaHJapTHBIE
COEIMHUTEIIbHBIE KaOeH.

15.3.2 O6o3HaueHHe Kabesist TPH 3aKase

ImiHa O6o3HaueHMe TPU 3aKa3e ¥ KOHCTPYKTOPCKOe
0003HaueHHe

40 cMm CBE.01.8001.200.00-0,4m

1m CBE.01.8001.200.00-1m

2M CBE.01.8001.200.00-2m

3M CBE.01.8001.200.00-3m

5m CBE.01.8001.200.00-5m

10 m CBE.01.8001.200.00-10m
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16 YCTPOMCTBO CUMHXPOHM3AIIVN BPEMEHU AYPA-GPS
16.1 HA3SHAUEHHWE

AYPA-GPS nipeiHa3HaueH fijisi CAHXPOHU3al[MX Pa3/TMYHbIX YCTPOMCTB C CUTHA/IaMU TOUHOTO
BpeMeHH IosyyaemMbIMU 0T ciiyTHUKOB GPS u ITIOHACC.

16.2 OBO3HAYEHMUE I1PN 3AKA3E

O6o3HaueHMe TIpY 3aKase KoHcTpyKTOpCKoe 0603HaUeHre

AYPA-GPS CBE.01.8208-24B

16.3  OBIIME CBEJIEHNS

16.3.1 Merposoruueckue XapakTepUCTHUKU pUBEIEHBI B Tabuie 62.

Tabmuma 62

HaumeHoBaHue 3HauyeHUe

TTorpemHocTs nepesaun ppoHTa curtana PPS?
TPY HAJIMUKWU CITyTHUKOB

- Ha BeIxone RS-485 +100 HC
- Ha BeIXOZE PPS-12V +] MKC

- Ha BeIxoge RS-232 +20 MKC
- Ha Berxoge PPS-TS +20 MKC

[MorperHocTh curHana PPS nipu ucuesHoBennu | He 6onee 360 MUKpPOCeKyH/] 3a Uac
CWrHaJ/a CITyTHUKOB He 6osiee 10 MUITUCEKYH/]] B CYyTKH

3 PPS — cekyH/HBI} UMITY/IbC.
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16.3.2 Buemnwuii Bug AYPA-GPS nipuBefj€éH Ha pUCyHKe 66.

PucyHok 66

16.4  JOKYMEHTALIUA

Bonee nozpo6Ho ycTpoiicTBO cHXxpoHu3alyu BpeMeHn AYPA-GPS omnucaHo B pyKOBOJICTBE
no skcruryarauuu TBI'11.464346.001 PO.
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INTPN/IOXXEHWE A. TABAPUTHBIE 1 YCTAHOBOYHBIE PASMEPBI

Y

255 MM

A

Perucrpatop aBapuiHbiX co6bITUi
(<)

AYPA-08 ROt

204 mm

163 MM

PucyHok 67: 'abapuTHbIe pa3mepbl cucTeMHOro 6/10ka AYPA-256, AYPA-K1, AYPA-K2,
AYPA-P1
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PucyHok 68: Beipe3 B maHemu nog, cucreMHbId 610k AYPA-256, AYPA-K1,

AYPA-K2
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Pucynok 70: T'abapuTHbie pa3mepsl cuctemHoro 6oka AYPA-08-K3 (Buz c3aan)
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PucyHok 71: 'abaputHble pa3mMepsl cicteMHOTo 6/10ka AYPA-08-K3 (Buz cBEpXY)

79.1 MM

297.0 MM
282.0 MM
260.0 mm

115.0 Mmm
175.0 MM

UC ble U yCTaHO e pa3Mepsl

CCCCCCCCCC 6rmoka AYPA- 08 L[l
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Pucynok 73: I'abapuTHbIe 1 yCTaHOBOYHBIE pa3Mephl O0ka utanust PS1 24-2.5
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PucyHok 74: T'abapuTHbIe 1 yCTaHOBOYHBIE pa3Mephl O10ka muranust PS1 24-10
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117.0 [4.61]

124.0 [4.88]

PucyHok 75: ['abaputHble U ycTaHOBOUYHbIE pa3mephl 6/10ka mutanus DRM-24V240W 1PN
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PucyHok 76: I'abapuTHbIe U yCTaHOBOYHBIE pa3Mephl O0Ka mutanuss NPSM241-24P
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Terminal Pin No. Assignment (TB1)
PinMNo. | Assignment

1.2 DC +V
3.4 DC -V
114.9
u @
@
0

Terminal Pin No. Assignment (TB2)
Pin No. | Assignment

FG@

Inhibit (1)

Ready (R)

Buffering (B)

Supply Voltage (+Vs)

1 S PO O

125.2

63

TB1
TEE]

i
v

Ty S
TN e
B cricrargey

PucyHok 77: T'abapuTHbIe U yCTaHOBOUYHBIE pa3Mephl OydepHoro 6yoka muranus DBUF20-24 u

DBUF40-24
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PucyHok 78: T'abapuTHbIe U yCTaHOBOYHBIE Pa3Mepbl MOAY/ISI BXOAHBIX peobpa3oBaresieit
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Pucynok 79: 'abaputHble pazmepsl npeoOpa3oBaTeseil Toka U HanpsKeHus (¢ po3eTKOM)
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Pucynok 80: ITpeoGpa3oBaTesib C PO3eTKOH MepeHero MpucoeJUHEeHHs
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Pucynok 81: Po3eTka nepeiHero npucoeayuHeHus
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PucyHok 82: I'abaputHbie pa3mepbl KoHIleHTpatopoB KP-8800-24B 1 KP-8812-24B
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Pucynok 83: YcranoBounsle pazmeps! KoHLeHTpatopos KP-8800-24B u KP-8812-24B ¢
KpEIJICHUEM KPOHIITEHHAMH B OKHO ITaHEIIN




TBI'11.411733.003 P32

124

A5
1 _:-z

/5

12002 1
| l. a a !
&
s r
gl |7 - ‘
< g4 37
& Lomé
[ £ £
S o
I:::r hy |
S| & g
6257
& omb
]
] 0
&
=1
el
(s
o e J
1 ! £ £
|
| 2 D005 R

Pucynok 84: 3aansas naHesns KoHLeHTpatopoB KP-8800-24B-02, KP-8812-24B-SM-02 gns
KpeIUIeHUs1 Ha T1aHe/Ib, OTBePCTHs CIIpaBa U CjieBa OT KOHL|eHTpaTopa
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PucyHok 85: 3aanss naHesns KoHLleHTparopoB KP-24B-8800-03, KP-8812-
24B-SM-03 /151 KperuieHUsl Ha NaHe/Ib, OTBePCTHUSI CBepXy M CHU3Y OT

KOHIIeHTpaTopa

[5*



TBI'11.411733.003 P32 126

B0, 5*
1507 75
| ] .y o !
Y
al O [
=
L-r\-‘:-\.
o
]
] =} g =}
= o
3 d =
g257%
& omth
L
] - £
&
=t
Fal r
A O D
1 ! o £
J 5
i 29 THIH 7

PucyHok 86: 3aanss naHens koHLeHTpatopoB KP-8800-24B-04, KP-8812-24B-SM-04 nns
KpeIlIeHHsl Ha TlaHeJIb, OTBePCTHS CIIpaBa U CjieBa OT KOHLIeHTpaTropa



TBI'11.411733.003 P32 127

PrcyHok 87: 'abapuTtHbIe pa3Mepsl 6/10Ka JUCKPEeTHLIX curHaioB JJC-16
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PucyHok 88 'abapuTHbIe U yCTaHOBOUYHBIE pa3Mephl 610Ka coopa
nmuckpeTHbIX curHanoB BK/I-64 (aptukyn CBE.01.3108)
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PucyHok 89: I'abapuTHBIe U yCTaHOBOUHBIe pa3Mepsl 610ka cbopa
JuckpeTHbixcurHanos bK/I-64-5B
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Pucynok 90: 'abaputHble pa3mepbl MeguakoHBepTepa MK-01
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ITPJIOKEHUE b. PEKOMEH/JIAIINN 110 BBIBOPY KABEJISA CETHU
AYPA-P.

[nsi coefviHeHU MeXXAy CUCTEeMHBIM 0JI0KOM, KOHL[eHTpaTopamu, 6;10kaMu cOopa JUCKPeTHBIX
CUTHAJIOB U TIpeobpa30oBaTe/iiMU PEKOMEHYETCSI UCTIOb30BaTh Me/IHbIM Kabesb KaTteropuu SE ¢
ceuenreM >usbl 0,196...0,212 MM2 (17151 OTHOKUTBHOTO Kabesisi COOTBETCTBYET JUAMETPY >KUTTbI
0.52 mm). TTpu gunHe kabesns o 6mokoB [IC-16 u npeobpa3oBaresieii MeHee 50 M 10Ty CKaeTCst
nipuMeHeHue Kaberns ¢ AuameTpoM >xusbl 0.48...0.5 mm. TIpu gmHe 6osee 50 M - IPUMEHSITH
Kabenb ¢ auameTpom xuibl 0.52 Mmm. He gomyckaeTcst mpuMeHeHHe aTFOMUHUEBOTO OMeHEHHOTO
kabesnst (CCA).

Tun koHHekTOopa Ethernet RJ-45 go/bKeH cOOTBeTCTBOBATH TUIY Kabesis (/151 OAHOXKUILHOTO U
MHOTO>KU/TbHOTO Kabesist OHU pa3Hbie !!!, 111 omHOKMIbHOTO — 3-3y011eBble, /111 MHOTOXKU/ILHOTO
— 2-3y0O1ieBbie). Vi KOHHEKTOD JI0/DKeH UMeTh YHUBepCa/lbHbie HOXKU, TIOAXO/SIINe /IS
OTHO>KWUJIbHOTO ¥ MHOTOXXKMJTEHOTO KabeJtst.

KoHTaKTBI KOHHEKTOPOB [JOJDKHBI UMETh 30/10TO€e MOKPbITHe He MeHee 50 MUKpoAroMmoB (1.27
MHKDPOH). Ec/i1 B onricaHuM KOHHeKTOpa He yKa3aHa TOJILIMHA 30/I0TOr0 MOKPLITHS, IPUMeHeHHe
TaKUX KOHHEKTOPOB He 0IyCKaeTCs.

Cxema kabess ganHbpix CETU AYPA-P. Kabens Turna UTP kart. 5, mu6o FTP (o61uii 3kpaH), mmbo
STP (3kpaH A1 KaXKzoii BUTOM T1apbl). Tur kKabesst BEIOMpaeTCst U3 yueTa YC/I0BUM SKCILTyaTaluu.
Hanvure 3KpaHa co3/iaeT OTIOHUTE/IBHYIO 3all[UTy OT 1eKTPOMAarHUTHBIX TIOMeX.

B Tabsuiie npuBeseHa pacMHOBKa Kabesist. Kabesb pssMOI — KOHTAKT Ha OZJHOM KOHI[e
Kabesisi COOTBETCTBYeT OZIHOMMEHHOMY KOHTAaKTy Ha JPyroM KOHLIe Kabers.

Tabmuiia 63
No KOHT.
ITpoBop Bupa curnasa

pasbema
1 OerbIit/OpaHKeBbIi npuemM+ / repejaua+
2 OpaH’KeBbIN rpueM- / mepejaua-
3 OesbIii/3emeHbIi nepefava+ / npueM+
4 CUHUU ITuranue +24 B
5 OenbIii/CUHNI [Muranue +24 B
6 3eJIeHbIN repeziaua- / IpueM-
7 OeJbIii/KOPpUYHEBBIN [Muranue 00wt
8 KOPUYHEBbIN [Muranue 001wt
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