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BBEJEHME

Hacrosiiiee pyKOBOACTBO TIO 3KCIUIyaTalMM TpeAHA3HAyeHO /il O3HAaKOMJIEHUs C paboToi,
KOHCTPYKIMel U 00C/Ty>KUBaHUEM PerucTpaTopoB aBapuiiHbIX coObiTHil AYPA-08, nasnee 1o TekcTy
0003HaUeHHbBIX KaK «PEerMCTPATOPbI».

PykoBOZCTBO 1O 3KCITyaTaljiy COCTOUT U3 2 YacTei:
Yacts 1 cofepXKUT OCHOBHBIE pasfiesibl;
YacTb 2 OMUChIBaeT COCTaBHBIE UaCTH PETUCTPATOPOB aBapyiHbIX coObITHIT AYPA-08.

[Tepes HauasioM paboTBl C perMcTparopaMu HeOOXOAMMO O3HAaKOMUTBCS C  HACTOSIIIMM
PYKOBOZICTBOM I10 3KCIIyaTaljiy, B TOM UMCJIe C TIePBOM YacCThO, a TaKXKe C JJOKYMeHTaMMU:
* Peructparop aBapuiiHbiXx coObiTHII AYPA. OnucaHue M DPyKOBOJACTBO IO/b30BaTesist
nporpaMMHOro obecrieuenust AuraQt;

» [Iporpamma npocMmorpa aBapuiiHbIx (paiinoB Aura2000.exe. PykoBozCTBO oneparopa;
* [Iporpamma ComtradeR. PykoBozCTBO mo/ib30Bareris.

B omnucanusx O/IOKOB TMpuBefjeHO 00O3HaueHWe TIpM 3aka3e U IMIM(pP B COOTBETCTBUU C
KOHCTPYKTOPCKOM IOKyMeHTalueli (KOHCTPYKTOpPCKOoe 0603HaueHue).

KoHcTpyKTOpCcKoe 0003HaueHWe TPHUBEEHO C LiefbI0 COTIOCTaB/IeHUs BePCHMM DPYKOBOZCTBA T10
9KCIUTyaTalliy C KOHKPeTHBIM BapUAaHTOM HCTIONMHeHus 6/i0ka. Takyke HEKOTOPBIe /IOTIO/IHUTE/TbHbIe
JleTaJTi 3aKa3bIBalOTCs 110 KOHCTPYKTOPCKOMY 0003HaueHHIo.

V3roToBUTE/H TIOCTOSIHHO BeJET pabOThI 10 COBEPIIIEHCTBOBAHHUIO MPOAYKIUH, [I03TOMY OCTaBJ/IsieT
3a coboii mpaBO BHOCUTB M3MeHeHHs1 B KOHCTPYKTOPCKOe 0003HaueHwe.
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1 CUCTEMHBIE B/IOKH
1.1 HA3HAYEHUE

1.1.1 CucremHble OnOKM TpeAHa3HaueHbl [/ HWCIOJHEHWS Koja BcTpoeHHoro IO,
obecrieunBaroIero BBITIOJHEHWEe BceX GYHKIMM perucrpatopa. K cucreMHOMy 610Ky
TIOJJK/TFOUAIOTCS KOHI[€HTPATOpPhl CHTHAJIOB, M3MepUTe/bHbIe TpeoOpa3oBaTe/d, O/JIOKHM BBOJA
JIACKPETHBIX CUTHAJIOB.

1.2 ObO3HAYEHWUE ITPUN 3AKA3E

1.2.1 Crpykrypa o603HaueHust

Cucremnblii 6110k AYPA-08-VHH (XapaKTeprCTHKH)
rae
V1 — BapuaHT UCIIO/IHeHNUS:
K — cucremHbI# 610K «K/laCCUYeCKOT0» UCTIOTHEHUsI PerMCcTpaTopa, MeeT BXO/bl
JUTs TIOAK/TIOUeHHsT TipeoOpa3oBaresield C aHaJI0TOBBIMU BBIXOZIAMU;
P — cucremHbIi 6/10K «pacripe/ie/IEHHOT0» UCIIO/HEHUsI perucTparopa, UMeeT
BXO/IbI /IS IOK/IFOUeHUsI KOHLIeHTpaTopoB cetu AYPA-P;
KP — cucremHbI# 610K «rMOPUJHOTO» UCTIONIHEHUS] pErUCTPaTopa, UMeeT U BXO/bl
JUTs TIOAK/TIOUeHHs1 TipeoOpa3oBarerield C aHaJIOTOBBIMH BBIXOZIJAMU U BBIXO/IbI
IS TIOAK/TIOUeHHs KOHLIeHTpaTopoB ceTu AYPA-P;
L] — cucTeMHbI 610K «11(PPOBOTO» UCIIOHEHUS PErUCTpaTopa, MoJydaeT BCe
CUrHaJ/Ibl Mo npoTokosy M3OK 61850.
HH — TOPSIAKOBBIA HOMEP MO/IBapYaHTa UCIIOTHEeHUS;
(xapakTepuCTUKU) — Ji7ist BapuaHTOB «K» B ckoOKax rpuBeJieHO KOJINUeCTBO aHAIOTOBbBIX
BXO/IOB CUCTEMHOTO 0/I0Ka.
1.2.2 BapuaHTbI UCIIOJTHeHHMs1 M 0003HaueHUe TIpY 3aKasze TMpuBejeHbl B Tabuie 1.

Tabmuia 1

Komu- |Komuue- | KomuectBo |Bctpoe |Pa3me-
O603HaueHue TpY 3aKa3e KoHcTtpykTopckoe "

YeCTBO |CTBO CUTHAJIOB, He |HHBIA | pbI 6710~

0603HayeHHe "

VHTep- (TopToB | bosee My/l1bT  |Ka

teticos | cetu ympaB-

Ether- |AYPA-P |2H3 |AMC | rapng

net /I0TO- | KpeT- |

BBIX |HBIX
[TiKa-
LU

Cucremubiii 610k AYPA-256 |CBE.01.1110-03.1 |2 0 64 512 - 255x204
(64 aHanOrOBBLIX CUrHAA) x164
Cuctemublii 6ok AYPA-256 |CBE.01.1110-03.4 |2 0 256 |512 - 255x204
(256 aHA/IOTOBBIX CUTHAJIOB) x164
Cuctemubiii 6ok AYPA-08-K1 | TBI'1].01.1111-00.1 |4 0 64 256 + 255x204
(64 aHanOroOBLIX CUTHAJA) x164
Cucremnsiii 6ok AYPA-08-K1 [ TBI'LI.01.1111-00.2 |4 0 128 |512 + 255x204
(128 aHa/IOTOBBIX CUTHAJIOR) x164
Cuctemubiii 6ok AYPA-08-K1 | TBI'1].01.1111-00.4 |4 0 256 |512 + 255x204
(256 aHa/nOroBBIX CUTHAJIOB) x164
Cucrtemubiii 6ok AYPA-08-K2 | TBI'].01.1112-00.1 |4 0 32 128 + 255x204
(32 aHanoroBbix curHasa) ¥
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Komu- |Konuue- | Komnuectso |Bcerpoe |Pasme-
O6o03HaueHHe TIPH 3aKase KoHcTpyKTOpCKOe 9
YecTBO |CTBO CUT'HAJIOB, He |HHBIA | pbl Os10-
0603HayeHHe 3
VHTep- (TopToB | 6osee My/l1bT  |Ka
theticos | cetu yTipaB-
Ether- |AYPA-P |28 |AMC 1l papyg
JI0TO- | KpeT-
net Y VH-
BBbIX |HBIX
JKa-
101707
x164
Cuctemubiii 610k AYPA-08-K2 | TBI'1].01.1112-00.2 |4 0 64 256 + 255x204
(64 ananorosbIxX curuasna) ¥ x164
Cucremnbiii 6ok AYPA-08-K2 | TBI'LI.01.1112-00.4 |4 0 128 |512 + 255x204
(128 aHanoroBeIx curHasnos) ¥ x164
CucremHblit 610k AYPA-08-K3 |TBI'11.01.1113-00.8 |4 0 256 1024 |+ 425x204
(256 aHanoroBbIX CUrHaIoB) ¥ x164
CucremHblit 610k AYPA-08-KP | TBI'LI.01.1113- 4 2 256+ [1024+ |+ 425x204
(256 ananoroebix curuanos) ¥ |00.14 256211024 ? x164
CucremHbIii 6ok AYPA-08-P1 | TBI'11.03.1108 4 2 25671024 ¥ |+ 255x204
x164
Cuctemubiii 6110k AYPA-08-P2 | TBI'11.03.1109 4 2 25671024 ¥ |+ 255x204
x164
Cucremnbiii 6ok AYPA-08-111 | TBI'LI.13.1201 6 0 0 0 - 197, 2U

Y Bce cucTeMHbIe 6/I0KM MMEIOT BO3MOXKHOCTD MO/TyYeHUsl JOTIO/IHUTE/IbHBIX CUTHA/IOB 10
nipotokony MOK 61850 konruecTBO 1{M(pPOBBIX KAaHAIOB OMUCaHO B paszesie «[IpakTuueckas
KaHa/IbHOCTb perucrparopa» AoKyMmeHTa «Pervcrpartop aBapuiiHbix cobbiTuit AYPA. Omnucanue U
PYKOBO/ICTBO I10JIb30BaTe’Isi MPOrpaMMHOT0 obecrieuenrs: AuraQt».

2 Ilns cucteMHbIX 6710k0B AYPA-08-KP K0/IMUeCTBO CUTHA/IOB YKa3aHo B BU/Ie CYMMbI CUTHAJIOB,
1-s1 ppa — KOIMUECTBO aHA/IOTOBBIX BXO/J0B CAMOTO CHCTEMHOTr0 0J10Ka, 2-51 rudpa —
KOJINUeCTBO CUT'HAJIOB, [T0JIyYaeMbIX yepe3 KOHLIeHTpaTopsl ceTu AYPA-P.

? Ilns crcTeMHbIX 610k0B AYPA-08-P1, AYPA-08-P2 yKa3aHO KOJIMYECTBO CUTHAJIOB,
Mo/TyyaeMbIX yepe3 KOHLieHTpaTopbl ceth AYPA-P.

Y BO3MOXXeH YBeJIMUeHHbIN CPOK TMOCTAaBKU. Y TOUHANTE B OT/e/1e TPOjiaK.
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1.3 KOHCTPYKIUA

1.3.1 CucreMHble O/0OKU BBITIOJIHEHbI B MeTas/UVIMUeCKOM KOpITyca, uTo obecrieurBaeT 3alluTy
O710KOB OT 3/IEKTPOMarHUTHBIX TIONeld U obecrieurdBaeT, BMecTe C TeM, JOCTaTOYHYIO
MeXaHUUeCKYyl0 TPOYHOCTb KOHCTPYKLMM, HEOOXOAUMYIO TpPU JJIUTEe/NbHOM SKCIUlyaTallid B
TIPOMBILLIIEHHBIX YC/IOBUSIX.

1.3.2 CucreMHbIe G/I0KM UMEIOT 0€3BEHTHU/ISTOPHOE WCITO/IHEHWE, UTO TOBBIIAET HaZEKHOCTh U
UCK/TtouaeT HeoOX0IMMOCTh MepUoinYeCcKoi 3aMeHbl BEHTH/ISITOPOB.

1.4 COCTAB

1.4.1 B xoprmyc cucteMHOro 6/10Ka yCTaHOBJIEHBI:

* [IpoueccopHnas mnara;
* OrneparuBHas NaMsTh;
e DHeproHe3aBUCHMOe HeMeXaHMW4eCKOe 3allOMUHalolee yCTPOMCTBO Ha OCHOBe
MUKpocxeM namatu (SSD auck);
*  Mopaynbs UHAVKALY;
* Mopay/b JUCKPeTHBIX BbIXO/0B;
* BropuuHble HCTOYHUKY NTUTAHUS;
* CoeauHuTesbHbIE Kabesu.
1.4.2 JlomoyiHATe/IbHO HEeKOTOpble BAPUAHThI UCIIOJIHeHUs COZleprKart:
* B0k conpsbkeHUs yCTaHOBJIEHHBIM B Pa3béM IPOLieCCOPHOM IJ1aThl;
*  Mopgynu BBOAA aHAIOrOBBIX U AMCKPETHBIX CUTHAJIOB;
* Mopay/b JUCKPeTHBIX BbIXO/0B;
e Ilyner UHAUKALMU U YIIpaB/IeHU.
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1.5 CHUCTEMHLIE BJIOKU AYPA-256

1.5.1 B cocrage peructpatopoB AYPA-08 fomyckaeTcsi pUMeHeHHe CUCTEMHBIX OI0KH
AYPA-256 u3 cocraBa paHee BbinyckaeMbix [ITK «AYPA-07», MOfZepHU3UPOBAaHHBIX TYTEM
yCTaHOBKH MporpaMMHoro obecriedenust AuraQt.

1.5.2 Bugpr cucremHoro 6moka AYPA-256 (BapuanT ncnosnHenuss CBE.01.1110) co cTopoHbI

repeiHeN U 3a/iHeM MaHesied npeJCcTaBaeHbl Ha PUCYHKe 1.

PucyHoxk 1

1.5.3 Omnmcanue cucteMHbIX 6710K0B AYPA-256 npuBe/ieHO B PYKOBO/CTBE 110 KCIITyaTalil
P3O 4252-001-12325925-2023.
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1.6 CUCTEMHLIE BJIOKN AYPA-08-K

1.6.1 OrpaHuueHus IpUMEHEHUs

1.6.1.1 Kax/piii Pa3béM /1151 MOAK/TFOUEHUS] MO/TyJ/Iel aHa/IOTOBBIX CUTHAJIOB 00€CTIeunBalOT He
6osiee 5 BT MOIHOCTH 1151 uTaHust MoAysist. Ha 1 Mozy/ib MOXKHO YCTaHOBHUTE He GoJiee 3
ripeobpa3oBartesiel MOCTOSTHHOTO HarpspkeHust/Toka [TTTH-xxx, [TITT-xxx (oCcTasbHbIE — MOTYT
ObITE TIpeobpa3oBaTessIMHU MepeMeHHOT0 HarlpsDKeHHs/TOKa).

1.6.1.2 TIpu HeOOXOAUMOCTH YCTAaHOBKH B 1 Mozy/b Oosiee 3 rpeoOpa3oBaresieit MOCTOTHHOTO
HanpspkeHus/Toka [TITH-xxx, TTITT-xxX — TpeOyeTcsl yCTaHOBUTD AOTIOIHUTETbHBIA HCTOUHUK
nuranus £12 B MoljHOCTEI0 He MeHee 15 BT.

1.6.2 KoHcTpyKUUs

1.6.2.1 Bugpl cucremHoro 6soka AYPA-08-K1 co cTopoHbI TiepefHed W 3a[Hel TaHeseil
Tpe/iCTaB/ieHbl Ha PUCYHKe 2.

PucyHok 2

1.6.2.2 Bugpl cuctemHoro 6moka AYPA-08-K2 co cTopoHbl mepeAHell W 3ajHel TaHesnei
Tpe/iCTaB/IeHbl Ha PUCYHKe 3.

PucyHoxk 3
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1.6.2.3 Bugpl cucremHoro 6moka AYPA-08-K3 co cropoHbl mepefHedi W 3amHell TaHenei
rpeficTaB/ieHbl Ha PUCYHKe 4.

PucyHok 4

1.6.2.4 Ha nuieBoM mMaHe/Mu pacrlojioKeH BCTPOEHHBIM TMyAbT WHAWKALWMKA W yOpaBieHUs.
@YHKIMOHMPOBaHUe My/bTa WUHAMWKALMM W yIpaB/JeHUs OMMUCAHO B JIOKYMeHTe «Perucrparop
aBapuiiHbIx coObITMA AYPA. OmnucaHve ¥ DPYKOBOACTBO TII0/Ib30BaTesisi IPOTPaMMHOTO
obecrieuenns AuraQt».

1.6.2.5 Ha nuiieBoii naHeu TakXKe PacrioyioykeHbl CBETOAUO/IHbIe UHAWKATOPHI /1JIs1 CUTHa/IW3aLU
0 paboTe wu HeUCIIpaBHOCTH, KHOTIKY yripaBieHus “ITYCK” u “CBPOC.

1.6.2.6 CaeToauOAHbIE UHAVKATOPBI UMEIOT CJlefiyIolllee Ha3HaueHue:

ceetoauon “ITMTAHUE” curHaau3ypyroLyii 0 HaTMUWU MIUTaHUs CHCTEMHOT0 0J10Ka;
ceetopuop “AVCK” curanvsupyowmyi o 3arnicy wid yreHnn SSD;
ceetoguop “TIYJIBC”, Muraroiuii 3e/eHblli CUTHAlA CUTHAJU3UpyeT 00 HCIpaBHOCTU

cucteMHoro 6/10Ka;
ceetopuoz “HEVCITPABHOCTD” curHanv3upyoomyi 0 HeUCIpaBHOCTH B LIeNIX MUTaHUs
BXO/[HBIX TpeoOpa3oBaresieii UM HeMCIPAaBHOCTH CUCTEMHOTO 0J10Ka;

IIeCTb CBETOJUOZOB /IJIsi KOHTPOJIsi paboThI MyCKOBBIX OPraHOB PerrCTpaTopa:
- ceetoguog, “ITYCK”, curHaiM3upyrolyi 0 mycke 3alMCy aBapUHOTO MPOLIeCca;
- ceroguog, “BBIIINE YCTABKW”, cuUrHaausvpyrolLdid O IyCKe IO TpeBBILIEeHUI0

yCTaBKU;
- ceetoauon “HVDKE YCTABKW”, curHaiv3upyromdii O TMyCKe M0 CHIDKEHUIO HIDKe
yCTaBKU;

- cBetoguog, “U2 wunu [2”, curHanusvpyroiuii o mycke 1o 3HaueHusiM U, wu I;
- ceroguog, “IVCKPETHBIN”, curHanu3vpyloUpii o TycKe 10 cpabaTbIBaHUIO

AUCKDETHOI'O CUT'HAJld;
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- ceetoguog, “YIAJIEHHBIN”, curHanusupyromuii o mycke orepaTopoM I10 CeTH uepes3
WEB unTepdeiic, mubo o mycke 1o CETH OT IPYroro perucTparopa;

kHorka “ITYCK” npejHa3HaueHa /i/is KOHTPOIBHOTO MyCKa 3aliCy aBapUMHOTO TMPOLIecca;
kHorka “CBPOC” — anst cOpoca MHIUKAIMY TTyCKa ¥ aBapUMHOW CUTHa/IM3al[1y;
CepBUCHAasA KHOIIKA O [JJIs1 TIepe3artycka CUCTeMHOTro 0J10Ka;

CepBUCHasi KHOIIKA (I) JJIS BKJIIOUEHUsI CUCTEMHOTro Osioka B cyiydae cOosi HacTpoek
(B HOpMa/ILHOM peXHMe CHUCTeMHBIM 610K BK/IHOUAeTCs aBTOMaTUUeCKW TpU Tiojjaue
TATAHUS).

Ha 38,[[H€I>i TaHeJIn pacCIIO/IoKeHbI:

pasbeM JJisl TOAK/IIOUeHUs TUTaHUS;
pasbémbl  (Al..A8) wmoayneld aHaJOroOBOr0 BBOJA /Ui TOAK/IOUEHUS MOZAyJen

nipeobpa3oBareiel;
pa3bémbl ([11...18) Mozysnsi BBOzia JUCKPETHBIX CUTHAJIOB [I/IsI TIOZIK/TFOUeHUs O/I0KOB cObopa
JIACKPETHBIX CUTHAJIOB,;

KJIEeMMHUK (X1) /151 TOAK/TI0OueHUs 1eTel BHelLlIHed CUrHaIn3aLvu;

pa3beMbl /1J1s1 IOAK/IIOUeHUS K JIOKaTbHOW KOMITbIOTePHOM CeTH;

pasbeM (9-koHT.) RS-232 nns nopk/moueHus: yCTPONCTB CUHXPOHW3ALMA BpEMEeHH OT
r706abHBIX HAaBUTAIJMOHHBIX CITYTHUKOBBIX crcteM [JIOHACC/GPS;

uHTepdeiicet USB /i1  MOAK/IIOUEHWs] BHEITHEro 3allOMHHAIOIEr0  YCTPOMCTRA,
K/IaBUaTyPbl, MbIIIIY;

pa3bémbl RJ-45 /1 nogk/toueHus K 1okaabHOM cety Ethernet;
uHTepdelic A5 TMOAKIHOUeHUsT MOHMTOpa (B 3aBUCMMOCTM OT BapvaHTa WCITO/JIHEHUS

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

1.6.3 XapakTepuCTHKH aHaJIOTOBBIX BXOZIOB CUCTEMHOT0 O/10Ka

1.6.3.1 AHasoroBble BXOJAbl CHCTeMHOro 0Oyioka TmpeAHa3HaueHbl i  TIOJK/TFOUEHHs
W3MepUTE/IbHBIX Mpeobpa3oBaresiell GU3NUeCKUX BETUUMH, 00eCreurBaroIIUX rajbBaHuueCKYHO
pa3Bsi3Ky U MMeEIOLMX HOPMUPOBAHHBIM BBIXOJHOW CHUTHA/A TOCTOSHHOTO WM MepeMeHHOro

HarpspKeHUs..
1.6.3.2 BxogHoe COMpOTUB/IEHHE KaXK0r0 aHa/I0Or0BOr0 KaHasia HanpsokeHust He meHee 500 kOwm.
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1.6.3.3 PacrioniokeHre pa3bEMOB M HyMepalusi BXO/[OB aHA/IOTOBBIX KaHA/JIOB CUCTEMHOTO 0OJioKa

AYPA-08-K1 B KomMmieKkTauum Ao 256

1.1.11

dHaJIOT'OBBIX CUT'HAJIOB ITIpPUBEAEHLI Ha PUCYHKE 5.
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1.6.4 XapakTepuCTUKH JUCKPETHBIX BbIXOOB

1.6.4.1 CucrteMHbII O/IOK UMEET AUCKPeTHbIE€ BbIXOAbI UCIIO/TIb3yeMble OJjid CUTHAIM3dlUN O ITyCKe

N/ HEUCIIpaBHOCTU yCTpOﬁCTBa. BbIXO,E[HOﬁ CHUI'HaJl q)OpMI/IpyeTCH AWUCKDETHBIM HM3MEHEHUEM

COCTOSIHMS TI0/IyTIPOBOJHUKOBOTO TBEPZAOTE/NLHOTO pejie (3aMKHYTO/Pa30MKHYTO) BbIXOJHOU

ternd. KommyTtupyemoe HaripsbkeHue - A0 400B. KomMMyTupyemblii TOK NpU pe3UCTUBHOM
Harpyske - 10 100 MA.
1.6.4.2 Ha3HaueHue KOHTaKTOB pa3béMa CUrHa/IM3aLyu

X1

KonrakTe! 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14 — nporpamMmmupyemasi JIOTHMKa, B
TOM UHcJie - AyOmpoBaHre cpabaTbiBaHUs Iy CKOBBIX yCTaBOK.

KonTakTel 15-16 «KackafHblii TMyCK» 3aMbIKalOTCSI Cpa3y TPU HaCTYIUIeHUH
MyCKOBOT'O COOBITHSI ¥ OCTArOTCS 3aMKHYThIMU 0.5 Cek.

KonTakTel 17-18 «Ilyck» 3aMbIKatOTCs MOC/e TMyCKa perucrparopa U OCTAaKTCs B
3aMKHYTOM COCTOSIHUM JI0 CHSITUSI CUTHA/IM3alliy KHOIMKOM Ha mepefiHell MaHe/lr
WM yanéHHOo npuy oMoty nporpammel WEB unHTepdetica

KonTtaktel 19-20 «HeucripaBHOCTb»  3aMbIKAKOTCSI TPA  HEHWCIPABHOCTU
cucteMHOro 6710Ka, B TOM UHMC/Ie TIPHU OTCYTCTBUU TTUTAHUSI.

1.6.4.3 [Ins yBenuueHWsi HArpy30uHOMl CrocoOHOCTH, B 1€MW BHEIIHed CUrHaIM3aluu K
CUCTeMHOMY O/IOKy TOAKMIoUaroTcs pese-roproputen tunma MKS2XTIN-11 DC220 wnu
aHa/IOTUYHbIe.

1.6.4.4 XapakTepUCTHUKU peJie-TIOBTOpUTe/Ied M CXema IOJK/IIOUeHUsl TIpUBeJieHbl B pasfene 3
HaCTOALLEr0 PYKOBOZCTBA I10 SKCIITyaTaL|uH.

1.6.5 XapaKTepuCTHUKH 3/1eKTPOMUTAHUS

1.6.5.1 TluraHue cucTeMHOro 6/10Ka OCYITIECTBIISETCS HAPsPKEHUEM ITOCTOSIHHOTO TOKa 24 B.
1.6.5.2 IlpenenbHO AOMyCTUMBIE 3HaUeHUs HarpspkeHUs nuranus: 15...28B.
1.6.5.3 Hampsokenve 24B ¢opMupyeTcsi BXOAALUM B KOMIUIEKT MMOCTaBKU UCTOYHUKOM MUTAHUS,

paboTaroIyM OT CeTH TepeMeHHOro Toka uvactotod 50 I’y u HampsbkeHwem (220+44) B,

(127425.4) B, nnu oT ceTH OCTOSTHHOTO TOKAa HanpsbkeHueM 220 B.

1.6.5.4 [JonycTuMbil ypOBeHb MPOBA/IOB U OTK/IOHEHWH HamnpspkeHUst Ipyu nutaHuu oT cetd COIIT
TIpYBEIEH B paszese «XapakKTepUCTUKU 3/IeKTPONUTaHusA» yacTy 1 Hacrosiero PO.
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1.6.5.5 TloTtpebnsieMasi MOIITHOCTb OJIOKOB He TIPEBBILIAET CAAYIOIIUX 3HAYeHWH, MPUBEAEHHBIX
Tabnuie 2:

Tabnuria 2
HanmeHoBaHue 610Ka MakcumasnbHast MOLLHOCTb,

Bt

CucteMHbIi 6710K (6e3 rpeobpa3oBaresieit u 6/1I0kOB cOopa 50

JIMCKPETHBIX CUTHAJIOB)

ITpeobpa3oBarenb mepeMeHHOro HarpsbkeHust [TH-xxx 0.2

ITpeobpa3oBaTe/ib IepeMeHHOro Toka I1T-xxx 0.2

ITpeo6Gpa3oBaTe/ib MOCTOSTHHOTO HanpsbkeHust TITTH-xxx 2.0

[Tpeobpa3oBatesib MOCTOSHHOrO HanpsbkeHust TTTTT-xxx 2.0

bnok cbopa auckpeTHbIx curHamoB BK/I-64 12

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

CymmMmapHasi moTpebJisieMast MOIITHOCTh, OPUEeHTUPOBOUHO, BT:

- nnst KoHuryparmu AYPA-256 Ha 256 aHanoroBbix u 512 200...370

JIMCKPeTHBIX KaHaJoB;

- nnst kKoHurypaimu AYPA-256 Ha 64 aHaioroBbix v 128 50...100

JIMCKPeTHBIX KaHajl0B

1.6.6 VHTepdeiichl cBsizu

1.6.6.1 CuctemHblIi1 670K UMeeT UHTepP(enChI:

e Ethernet 10/100/1000 M6wut/c;
e USB 2.0 mo I'OCT P MDK 62680-4 mia HOAKIIOYEHHS BHEIIHETO 3aIIOMUHAIOIIETO

YCTPOWCTBA;
* RS-232 misg mogkimoveHNs yCTPOMCTB CUHXPOHU3AI[UH BpPEMeHH OT T/I00a/TbHbIX
HaBUral[MOHHbIX cryTHUKOBBIX cucteM [JIOHACC/GPS.

1.6.7 MexaHuueckue XapaKTepUCTUKU

1.6.7.1 T'abapuTHbIe ¥ yCTaHOBOYHbIE Pa3Mephl yKa3aHbl Ha pUcyHKe 65 B [Ipunoykernu A.
1.6.7.2 Macca cuctemHoro 6;10Kka He TpeBbIIIaeT 5 KT.

1.6.8 PaOora

1.6.8.1 M3mepsieMblii aHAJIOTOBBIA CHTHA/ TMOCTYMaeT Ha BXOJHbIe TpeoOpa3oBaTe/id, KOTOphIe
1peoOpa3yroT ero B YHU(GUIIMPOBAHHBIN CUTHa/ HanpsbkeHUs 5B (melicTByrolliee 3HaUeHHe) WU
-7B...+7B (mOCTOSIHHOe WM MrHOBEHHOe 3HaueHue). [lajsee cWrHaa Mo COeAUHUTETbHOMY
KabeJTro MOoCTyTIaeT Ha aHa/IOTOBbIe BXOZbI CUCTEMHOTO OJ10Ka.

1.6.8.2 AHasnoroBble BXOAbI CHUCTeMHOro Osioka mopksmtoueHbl K ALITI, KoTopwli mpeobpasyer
aHasIoroBbli curHan B LudpoBble KoAbl. COCTOSIHUS AWCKDPETHBIX CUTHAJIOB, MOIy4yaeMble OT
6nokoB BK/]-64 u BK/[-64-5B, mpoxoAsT uepe3 KOMMYTaTOPbI JUCKPETHBIX CUTHA/IOB U TaKXkKe
ripeoOpa3syroTcsi B UPPOBOM KOZ.

1.6.8.3 IlonyueHHble LM(pPOBbIe KOJbl TMOCTYMArOT Ha IUIaTy IPOLIECCOpa, [[je HelpepbIBHO
TeperMChIBAIOTCS B LMKINYeCcKuid Oydep, pacrosnioykeHHbIN B OrepaTUBHOM MamsaTu. Bo BTopoii
Oydep TPOM3BOAUTCS 3amMMCh AHAJOTOBBIX BeMYMH M COCTOSHUM [JUCKPETHBIX CHUTHAJIOB,
T0JIy4aeMbIX I10 JIOKa/IbHOM ceTy 1o rpotokosaM MOK 61850.

1.6.8.4 TIporpamMmHoe obecrieueHre HeMPePLIBHO POU3BOAUT aHa/I|3 TIOTOKA IaHHBIX Ha TIPeJIMeT
HaCTYTJIEHUs] TIYCKOBOTO COOBITUSI UM, B C/ydae BBLIMIOJIHEHUSI YCJOBUSI TyCKa, PerrucTpaTop
MepexoJUT B PeXKUM 3allvicHy aBapuiHOro ¢aiisia, HauMHas € rpejilaBapuiHOr0 peXxrMa.
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1.6.8.5 TIporpamMmHoe obecrieueHre MPOU3BOAUT PAaCUéT U3MePSIeMbIX 3HAUEHUH /IJ1S1 TIepejaukl B
cucremy ACYTII.

1.6.8.6 IlporpammHoe obecrieuenre uMmeer WEB wuHTepdelic, Kyja BBIBOOUTCS Tpaduueckoe
oTtoOpakeHHe U BeJIMUMHBI TTapaMeTPOB HOPMasbHbIX pexXuMoB. Takke uepe3 WEB unHTepdeiic
obecrnieurBaeTcsi KOHPUTYpUPOBaHUE PerUCTpaTopa.

1.6.8.7 CucremHbIiii 610K obecrieuriBaeT BU3ya/ibHYI0 WHAWKAL[MIO TPU HEMCIIPABHOCTSIX, a TaKxke
yMeeT BBIXOZ, /I/1s1 O K/TFOUeHUs LieTlell BHelllHel aBapUMHOU CUTHaIM3aLyu.

1.6.8.8 CucreMHbIH 610K COZIEP)KUT CTOPOKeBO TaliMep Mpe/jHa3HaueHHbIH /17151 aBTOMaTH4eCKOro

BOCCTaHOBJ/IEHHsI PabOTOCTIOCOOHOCTH CUCTEMBI B C/Ty4ae arapaTHOTrO WA TIPOrPaMMHOTO

cbost.

Jloruka paboThI CTOPO’KEBOTO TaiMepa CJie[yIOIIas:

1) Tlocne BkItOueHWsi (WM Tepe3arpy3Kd) CHCTEMHOrO 0OJi0Ka OTCUMTHIBAeTCSl HHTepBal
16 munyT. Eciu B TeueHWe S5TOro BpeMeHM He HAuMHAIOTCS oOpaimjeHuss K OIOKy
conpsbkeHMsl, GOPMUPYeTCs CUTHaJI Tepe3arpy3ku CUCTeMHOTo O/10Ka.

2) [Mocse mepBoro obpailjeHust CTOPOKEBOU TaiiMep repexoAuT B pabounii pexkuM. Ecii B 3TOM
peXxuMe TporafialoT obpailjeHust K O/I0OKy cOmnpsbkeHMs, TailiMep uepe3 56 ceKyH[, Iocje
rocnegHero obpaireHus: GopMHUpyeT CUrHAJ repe3arpy3kyd CUCTeMHOTO 6J10Ka.



TBI'l1.411733.003 P32 18

1.7 CUCTEMHBIE BJIOKN AYPA-08-P

1.7.1 KoHcTpyKuus

1.7.1.1 Bupg cucremHoro 6710ka AByxcTtopoHHero obcmy>kuBanuss AYPA-08-P1 (TBI'LI.03.1108) co
CTOPOHBI Mepe/iHel U 3a/iHell TaHesell Tpe/iCTaB/eH Ha PUCyHKe 6.

PucyHok 6

1.7.1.2 Bup cucremHoro 670ka ogHOCTOpOHHero obcimyxuBanusi AYPA-08-P2 (TBI'11.03.1109)
Tpe/iCTaB/IeH Ha PUCYHKe 7.

e

PucyHok 7
1.7.1.3 Ha nvueBoi mNaHenW pacloioKeH BCTPOEHHbIM My/NbT WHAWKALMM W yIpaB/eHus.
@OYHKIMOHMPOBaHVe ITy/JbTa WHAWKALMM U YIIpaB/IeHUs OMMCAHO B JOKyMeHTe «Perucrparop
aBapuiiHbIX CcoObITMA AYPA. OrmucaHve ¥ PYKOBOACTBO TI0/Ib30BaTesiss IPOTPaMMHOTO
obecrieuenus AuraQt».
1.7.1.4 Ha nuiieBoM naHe M TakXe pPacro/ioyKeHbl CBeTOJUO/HbIE UHIUKATOPbI [/ CUTHATU3aLuU
0 paboTe WM HEUCITPaBHOCTH, KHOTIKY yripaBieHus “ITYCK” u “CBPOC.
1.7.1.5 CBeToaMOAHbIE UHAVKATOPBI UMEIOT CJie[lyIolllee Ha3HaueHue:
* cBetopuoy “TIMTAHUE” curHanu3upyro|i 0 HaTMUUK MMATaHWsS CUCTEMHOTO O710Ka;
* cBeroauos “AVICK” curHanM3vpyoIUM O 3aricu uiv uyreHuu SSD;
* cBetopuog “TIYJIBC”, muraromui 3e/eHbId CUTHAA CHUTHAJU3UPyeT 00 HCIpaBHOCTU
CHACTEeMHOro 0JI0Ka;
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ceetopuoz, “HEVCITPABHOCTD” curHanusvpyrowyi 0 HeUCIIpaBHOCTH B LIETISIX NMATaHUS
BXO/JJHBIX Ipeobpa3oBaTesieil UM HeMCIPaBHOCTH CUCTEMHOTO 6J10Ka;

111eCTh CBETOJJMOAO0B /151 KOHTPOJIsi pabOoThI MyCKOBBIX OPraHOB PerucTparopa:

- ceetoguog, “ITYCK”, curHa/IM3upyIOLLIUI O MyCKe 3aliCy aBapUtHOTO MPOLecca;

- ceetoguog, “BBIIIE YCTABKU”, curHanu3upyroIyi O MycKe M0 MPeBbIIEHUI0 YCTaBKY;
- ceeroguog, “HVDKE YCTABKW”, cuUrHanu3supyrloluii O MyCKe [0 CHIDKEHUIO HIDKe
YCTaBKU;

- ceetoguof, “U2 wu [2”, curHaau3upyroluii o rmycke 1o 3HadeHusm U, umm I;

- cetoguog,  “IVCKPETHBIN”, curHanusupyompii o0 mycke 1o cpabaThIBaHHIO
JICKPeTHOI'O CUTHAJIa;

- cBetozmog, “YIAJTEHHBIN”, cUrHanusUpyromyii 0 TycKe OrepaTopoM IO CeTH uepes
WEB unTepdetic, 1160 0 TycKe 10 CETH OT IPYTOr0 PerucTparopa;

kHorka “ITY CK” npesHa3HaueHa /1/is1 KOHTPOJIBHOTO TTyCKa 3aiCy aBapUMHOTo MpoLiecca;
kHornka “CBPOC” — nnst c6poca MHAWKALMY TTyCKa W aBapU{HOW CUTHa/IA3al|H;

CepBUCHasi KHOITKa O IS Tiepe3artyCcka CcTeMHOro 0J10Ka;
CepBUCHasi KHOITKa (I) JJI1 BK/TIOYEHHWS] CHUCTeMHOro Osioka B ciiyyae c€OOsI HacTpoOeK

(B HODMAJILHOM pe)KHMe CHUCTeMHBIM OJIOK BK/IFOUAeTCS aBTOMAaTHUeCKW TIpU  Tojaue
TIATaHUS).

1.7.1.6 Ha 3agHeil maHenu CUCTeMHBIX OJIOKOB C JBYXCTODOHHMM OOC/Iy>KMBaHWeM (WM Ha
JIULIEBOM TaHe/Id CUCTeMHBIX OJIOKOB C OZHOCTOPOHHUM 00C/Ty>KUBaHUEM) PacrioyioyKeHbl:

pasbeM [i/1s MOAK/II0UEeHUs] TUTaHKSI;
pa3bémbl KP1 1 KP2 g5 mopktoueHrs KOHLieHTpaTopoB cetu AY PA-P;

K/IeMMHUK (X 1) /151 ToAK/TFoueHus 1eTield BHellTHel CUTHaIU3al1u;

pasbeM (9-koHT.) RS-232 ans mofk/iroueHUsi YCTPOWMCTB CUHXPOHM3allUd BpPeMeHU OT
r7100a/IbHBIX HaBUTAIJMOHHBIX CITYTHUKOBBIX crcteM [VTTOHACC/GPS;

uHtepdelicet USB a7  TOAK/IOUEHWsI BHEIIHEero 3aliOMMHAOIero  yCTPOMCTBa,
KJ/IaBUaTypbl, MbILIH;

pa3bémbl RJ-45 151 mogK/roueHus1 K JiokanbHOM ceTu Ethernet;

uHTepdelic A TOAK/IIOUEHUs] MOHMTOpa (B 3aBUCMMOCTU OT BapuvaHTa WCIOJHEHUs
cucremHoro 6i1oka — HDMI, DVI, DP, VGA).

1.7.1.7 K pa3zpémam KP1 1 KP2 mokeT ObITh TIOAK/TIFOUEHO /10 8 KOoHIleHTpaTopoB ceth AYPA-P.

1.7.1.8 KoHIeHTpaTopbl MOTYT ObITH CO€IMHEHBI B IIeTI0YKY U/ JE€PEBOM.

1.7.1.9 K xkakaoMy KOHLIEHTPAaTOPy MOXeT OBITh TOAK/IIOUeHO [0 8 U3MepHTe/lbHBIX
nipeobpa3oBareiedt (cM. Tabnuily 9) u o 8 6;0koB cOopa AMCKpeTHBIX curHaioB [JC-16.

1.7.1.10 Kaxapni npeobpa3oBaresib UMeeT 4 aHAJOTOBBIX KaHasa, UTO TO3BOJISIET PETUCTPATOPY
W3MepSTh U PEerUCTPUPOBaTh 0 64*4 = 256 aHa/IOroBLIX KaHA/IOB JIFOOOTO TUMa (TTepeMeHHbIN
TOK, ITepeMeHHOe HarpsKeHUe, TOCTOSTHHOe HallpsDKEeHUe).

1.7.1.11 Kaxpapiii 610K cO6opa AuckpeTHbIX curHanoB /IC-16 umeer 16 BXOOB, UTO TIO3BOJISIET
orpammBarh 10 8*8*16 = 1024 1UCKpeTHBIX KaHaIOB.

1.7.1.12 Utoro cucremusie 6moku AYPA-P1, AYPA-P2 moryT orpaimBarhk fo 256 aHa/loroBbIX
curtasoB U 710 1024 [WCKpeTHBIX CUTHAJIOB, IepefjaBaeMbIX uepe3 KOHLIeHTPaTopbl [0 CeTv
AYPA-P.
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1.7.2 YacToTbl JUCKpeTHU3aL1r

1.7.2.1 BapuaHTbI BBIOOpA YaCTOTHI JUCKpETH3aly CUCTeMHBIX 0710KoB AYPA-P B 3aBUCHMMOCTH
OT KOJIMYeCTBa aHaJIOTOBBIX, JUCKPETHBIX KaHaJIOB MpUBe/ieHbl B Tabuie 3.

Tabsuna 3
Uucno aHanoroseix | YuMcio AUCKPeTHBIX YacroTa AUCKpeTU3aLiu
KaHaJsIoB KaHasloB
I'y Touek Ha niepuop,
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 Cucremnsie 6ok AYPA-P1 u AYPA-P2 uMerOT [UCKPeTHBIe BbIXO/bI UCII0/Ib3yeMble JJist
CUTHa/lM3alMu O IyCKe WIM HeMCIIPaBHOCTH YCTpoOicTBa. BeIxopHoW curHan ¢opmupyeTcs
OUCKDETHBIM ~ W3MEeHeHHeM  COCTOSIHUSL  TOJIyIIPOBOJHUKOBOTO — TBEPZOTE/bHOIO  pejie
(3aMKHYTO/pa30MKHYTO) BBbIXOAHOM Lenu. KommyTupyemoe HampsbkeHue - 1o 400B.
KoMMyTHpyeMBbIl TOK IIPYA pe3UCTUBHOU Harpyske - 1o 100 MA.

1.7.3.2 Ha3HaueHue KOHTAKTOB pa3béMa CUrHa/IM3aluu

X1

KonrakTe! 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14 — mporpamMmmupyemas JIOTMKa, B
TOM YHCJIe - AyOMMpoBaHre cpabaThIBaHMsI MyCKOBBIX YCTABOK.

KonTaktel 15-16 «KackagHbli MyCK» 3aMbIKalOTCSI Cpa3y [MPU HACTYIUIEHUH
MTyCKOBOTO COOBITHS 1 OCTAlOTCS 3aMKHYThIMH 0.5 Cek.

KonrakTel 17-18 «Ilyck» 3aMbIKatOTCs MOC/e IyCKa perucrparopa U OCTarTCs B
3aMKHYTOM COCTOSIHUM [0 CHSTHUS CUTHa/M3aliy KHOIMKOM Ha mepefiHeld NaHer
WY yAanéHHo 1pu oMol nporpamMmmel WEB unHTepdeiica

Konrakter 19-20 «HeucripaBHOCTb»  3aMBIKAKOTCS  TPA  HEWUCIPaBHOCTU
crcTeMHOro 0710Ka, B TOM UHC/Ie TIPY OTCYTCTBUM TTUTAHUSL.

1.7.3.3 [Ins yBe/luyeHUs HArpy30uHOM CrOCOOHOCTH, B IeMM BHeIIHeW CUTHa/IW3aldd K
CHCTeMHOMY OJIOKYy TMOJK/IoUatoTcst pese-noproputesid tunma MKS2XTIN-11 DC220 wm
aHajIoTUYHbIe.

1.7.3.4 XapakTepuCTHMKU peJie-NIOBTOPUTENIed M CXeMa TOJK/IIUeHUsl NpYUBeJieHbl B pasjene 3
HaCTOsLLero PYKOBOZCTBA I10 3KCIITyaTalyu.

1.7.4 XapakTepuCTUKH 3/71eKTPOITUTAHUSA

1.7.4.1 TlutaHue CUCTEMHOTO 0JI0Ka OCYIIeCTB/ISIETCS HAMPSDKEHUEM TTOCTOSTHHOTO ToKa 24 B.

1.7.4.2 TlpepenbHO JOMYCTUMBIe 3HAYEHUs HaNpspKeHUs nuranus: 15...28B.

1.7.4.3 Hanpsbkenue 24B ¢gopmupyeTcs BXOASIUM B KOMIIIEKT IMOCTaBKU MCTOYHUKOM MUTAHUS,
paboTalLM OT CeTh IMepeMeHHOro Toka uactotod 50 I'i u HampsbkeHuem (220+44) B,
(127425.4) B, unu oT ceTH MOCTOSTHHOTO TOKa HanpsbkeHreM 220 B.
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1.7.4.4 [onyCTHMBbIN YPOBEHb MPOBAJIOB U OTK/IOHEHWM HanpskeHUs npuy nutaduu ot cet COIIT
NIpUBe/IEH B paszesie «XapaKTepUCTUKU 3JIeKTPOIIUTaHUsI» YacTu 1 HacTosiero PO.
1.7.4.5 TloTtpebmnsieMast MOIITHOCTB He TipeBbitaeT 40 BT.

1.7.5 VnTepdeiichl cBsI3K

1.7.5.1 CucremHbie 6/I0KM UMeIOT UHTeP(eChI:
¢ FEthernet 10/100/1000 M6ut/c;
e USB 2.0 mo T'OCTP MOK 62680-4 mjiga DOOKIIOYECHUS BHEIIHETO 3allOMUHAIOIIETO
YCTPOMCTBA;
e RS-232 g TOAKIIOYEHUS YCTPOWCTB CHHXPOHM3ALMM BpPEMEHM OT T/I00a/bHBIX
HaBUTaLMOHHBIX CryTHUKOBBIX cucteM [JTIOHACC/GPS;
* 2w 4 BeiieneHHbIX mopta Ethernet ais moxkiroueHus KoHIeHTpaTropoB ceT AYPA-P.

1.7.6 MexaHuyeckue XapakTepUCTUKU

1.7.6.1 TabapuTHbIe ¥ yCTaHOBOYHBLIE Pa3Mephl TIPHBe/IeHbI Ha prcyHKe 65 B [IpuioxkeHun A.
1.7.6.2 Macca cucreMHOro 6s10ka He MpeBbIIIaeT 3 K.
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1.7.7 Pabora

1.7.7.1 Cuctemnsrii 6ok AYPA-08-P npuarMaeT n3MepeHHs U COCTOSIHUE JUCKPETHBIX CUTHAJIOB
o cetu AYPA-P.
1.7.7.2 CTpyKTypHasi cxeMa coefiiHeHusi 6/10KoB B ceTb AYPA-P npuBe/ieHa Ha pUCYHKe 8.

CuctemHblit 6nok AYPA-P

\L‘@--‘*-"""""M K{-JI_-IL[EHTPQ}O-Q Ne‘
CeTb AYPA-P

kabene eumas napa (1 <100 m)

80/10KOHHO-0nmMuyeckul kabens (1>100 m)

\ \L

AY

KoHueHTpatop Ne3

A4, Nep

A4, Nen+1 Ay. Nen+2 Ay, Nem
PucyHok 8
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1.7.7.3 V3mepsieMblli ~ aHa/JIOTOBBIA CUTHA/A TIOCTYMaeT Ha BXOAHbIe MpeoOpa3oBaTeu
perucrparopa, KOTopble Mpeobpa3yloT ero B LU(POBOM Koz. [lanee 1o 3ampocy MIHOBEHHOE
3HaueHHe aHaJ0roBOr0 CUrHasia B LM(POBOM BHJe IMOCTYIaeT B KOHLIEHTPATopbl. JIMCKpeTHbIe
CUTHasbl, Tloy4aeMble oT 6710koB [1C-16, Takxke 10 3alpOCy MOCTYIAIOT B KOHLIEHTPATOPHI.

1.7.7.4 KoHueHTpaTopbl 00eCreunBalOT peTPaHCISALMI0  OLU(POBAHHBIX  aHA/NOTOBBIX U
JVCKPeTHBIX CUTHA/IOB Ha Bx0[, 6yioka comnpsbkeHust (BC), ycTraHOB/IEHHOTO B CUCTEMHOM OJI0Ke.
bC npesHa3HaueH /ijis COPTUPOBKM [aHHbBIX aHA/IOTOBBIX M JUCKPETHBIX KaHaJ/IOB, MOJy4YeHHbIX
u3 cetu AYPA-P u nepefauu nHdopmaiiuu Ha mmHy PCI ripoijeccopHol niaarsl.

1.7.7.5 BxoaHble aHa/lOTOBble W JUCKPEeTHble BesMunHbBl U3 Oydepa miatel BC HempepbIBHO
TIePeIUChIBAIOTCA B LIUK/INUeCKUid Oydep, pacrosioykeHHBIH B OMe€paTHBHOM MaMATH. Bo BTOpoi
Oydep Mpou3BOAUTCS 3aMKCh aHATIOTOBBIX W AUCKPETHBIX BEJTUUKH, TIOy4aeMbIX 10 JIOKaJIbHON
cetu no npoTtokoaam MIK 61850.

1.7.7.6 TIporpammHoe obecrieueHre HENPePbIBHO MIPOM3BOIUT aHa/IU3 MOTOKA JaHHBIX Ha IpeMeT
HaCTYTUUIeHWsT TIYCKOBOTO COOBITHS W, B CJiyuae BBLITIOJIHEHUS YCJIOBUS TIyCKa, PErucTpaTtop
NepexoJUT B PeXXKUM 3allvCHy aBapuiHOro (Qaiisia, HauMHas € rpe/iaBapuiiHOr0 peXkrMa.

1.7.7.7 TlporpammHOe obecrieyeHue MPOM3BOAUT PacuéT M3MepsieMbIX 3HAYeHWM [is Tiepesjauld B
cuctemy ACYTIL

1.7.7.8 Ilporpammuoe obGecrieueHrie nMeer WEB wuHTepdeiic, Kyga BBIBOAWTCS rpaduueckoe
oTobpa’keHre ¥ BeJTMYMHBI TapaMeTPOB HOPMaJTbHBIX pexkuMOoB. Taxke uepe3 WEB unTepdetic
obecrieunBaeTcsi KOHQUTYPHUPOBaHKUE PETUCTPATOPA.

1.7.7.9 CuctemHsblii 650K obecrieuriBaeT BU3yalbHYI0 MHAWKALIMIO TP HEUCIIPABHOCTSIX, @ TAKXKe
HIMeeT BbIXOZ, /151 IOJK/IF0UeHUs 1erel BHelllHeld aBapuMHOM CUTHa/IA3aluu.

1.7.7.10 TInara BC cucremHoro 61oka

[Tnata BC copepxxut uHTepdeiic ¢ mmHoi PCI, cxeMbl MPpUEMHUKOB U TepeAaTuMKOB JJaHHbBIX T10

cet AYPA-P, ctoposeBoii Tatimep (Watchdog).

CTopo)XeBOii TaliMep TpeJHa3HaueH /il aBTOMAaTHYeCKOrO BOCCTAHOBJIEHHUS] paboTOCIoCOOHOCTH

CHUCTEMBI B CJTy4ae arapaTHOTrO WA TPOrpaMMHOTO cOosl.

Jloruka paboTbl CTOPOXKEBOI'O TaiiMepa Ciief[yIomias:

1) Tlocne BkmroueHusi (WM Tiepe3arpy3Kd) CHCTEMHOTO 0OJIOKa OTCUMTHIBAETCS WHTEPBal
16 munyT. Ecilu B TeueHMe S5TOro BpeMeHM He HAuMHAIOTCA obpaijeHuss K O/OKy
conpspKeHHs], POPMHUPYeTCs CUTHAJI Tlepe3arpy3Ki CUCTeMHOTO O/I0Ka.

2) Tlocie mepBoro oOpalljeHrsi CTOPOKEBOM TaliMep MepexoAuT B pabounii pexxum. Eciii B 3TOM
peXxrMe TIpomajaroT obparijeHusi K O/0Ky COMpspKeHWs, TaliMep depe3 56 CeKyH[, mociie
nocsiefHero obpaitjeHusi GOpMHUpYeT CUTHAJI ITepe3arpy3Ku CUCTeMHOro 6J10Ka.
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1.8 CHCTEMHEIN BJIOK AYPA-08-1]

1.8.1 KoHcTpykuus

1.8.1.1 Buemnwuit By cucteMHoro 6yioka AYPA-08-111 6e3 KperuieHus TIpUBeJEH Ha PUCYHKe 9.

Pucynok 9

B KOMIUIEKTAlJUI0 BXOAAT YI'OJIKU /14 KPEIJIEHUA Ha IMdHeJIb.

1.8.2 [Jomo/sHUTEbHO MOCTaB/IsIeMble OMLUU

1.8.2.1 O6o3HaueHue /1715 3aKa3a JJOTIOJTHUTE/TbHO TOCTaB/ISIEMbIX OILMK KPEryieH!s TTPUBEZIEHO B
Tabmumie 4

Tabnmuua 4
HaumeHnoBanue O6o3HaueHMe TIPH 3aKase
Kpennenne Ha DIN peiiky TBI'l].13.1201.110
Kpernnenue B 19” cTolKy TBI'.13.1201.120

1.8.2.2 Bnemnunyi Bug Kperienust Ha DIN peliky npuBefiéH Ha pucyHke 10.

Pucynok 10: Kpeninenne Ha DIN peliky a4
cuctemHoro 6moka AYPA-II1
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1.8.2.3 Buemnwmii Bug cuctemHoro 61o0ka AYPA-08-111 c kperuieHreM B 19” cTOMKy npuBeJéH Ha
pucyHke 11.

Pucynoxk 11
1.8.2.4 Cuctemubiii 610k AYPA-08-I]1 He wuMeeT COOCTBEHHBIX TIOPTOB QHA/TOTOBBIX U
JMCKPeTHBIX cuUrHaioB. Bce curnansl mocrtymnatoT no cetu Ethernet B mugpoBoMm Buze 1o
nporokony M3OK 61850 (GOOSE, SV).
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1.8.3 TexHuueckue xapaKTepUCTUKU

1.8.3.1 OcHOBHbIe TeXHUUECKHE XapaKTepPUCTUKH MpUBe/ieHbl B TabsuLe 5.

Tabmuna 5
Ne HanmeHoBaHue 3HaueHUe
1 ITpoueccop
1.1 Tun npoueccopa i7-8700T 4I'T'y
2 [TamATb
2.1 O6bem namsaTty, I'6 4
2.2 Tun namsatu DDR4 2666
3 Bugeo u ayguo
3.1 BugeokoHTponnep Intel UHD Graphics P630/630
3.2 NuTepoeiico DP, 2xDVI
3.3 Pa3zbembl DVI-I, DVI-D, DP
3.4 Aynno ALC892 HD Audio
4 Cetp
4.1 Uwucno kaHanoB LAN 6
4.2 CkopocTb 10/100/1000
4.3 CeTeBble pa3beMbl 4xRJ45 + 2xSFP
4.4 SFP mopynu 3aKa3bIBaKOTCs JOTIOTHUTETBEHO
4.5 Kananer SATA 2x SATA + 2x mSATA
4.7 Kop3uHsl A1 HakomnuTesel 2.5" ¢ ropsiueii 3aMeHOM, IIT. 2
4.8 Otcekn 2.5" cbeMHbIe, IIIT. 2
4.9 Hakonmrens SSD, I'6, 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 npotokonoB obmeHa MOK 61850-5-2 LE,
MDO3K 61850-8-1 (GOOSE)
6.2 MaxkcumanbHOe KomuecTtso SV norokoB MOK 61850-9-2 32
6.3 MakcrManbHOe KOJTMUeCTBO AUCKPETHBIX CUTHAJIOB, 4096
npuHumMaeMsbix 1o MBOK 61850-8-1 GOOSE
6.4 CropoxxeBoii Taiimep 1-255 ¢
7 DNeKTpOIUTaHne
7.1 HanpsbkeHue nUTaHust 10...30 B
7.2 IMorpebsieMast MOLHOCTB, He 6osee, BT 80
8 YcnoBust paboThl U XpaHeHUst
8.1 TemmepaTypa pabouas, °C -40...75
8.2 Temmnepatypa xpaHeHwusi, °C -40...85

1.8.4 T'abapuTHBIE U yCTAHOBOUHBIE Pa3Mepbl

1.8.4.1 T'abapuTHBIE ¥ YCTAHOBOUHBIE Pa3Mepbl MPHBeleHbl Ha PUCYyHKe 70 B TIPUIOXKeHUH A.
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2 IIYJIbT NHAUKALIUU 1 YIIPAB/IEHUSA
2.1 HA3HAYEHUE

2.1.1 IlynbT WHOWKAUUMU W yNOpaBICHHUS MpeJHAa3HAuYe€H s CEPBHUCHOTO OOCTYKUBaHUS
peructparopa. Ilo3BoisieT mnpou3BeCTH KOHTPOJIBHBIM IYCK perucrparopa, oroOpa3uTh
COCTOSTHHE aHAJIOTOBBIX U JMCKPETHBIX BXOAHBIX CHTHAJOB perucrparopa, a takxke IP aapec u
HOMEp perucrparopa.

2.1.2 HekoTopble HUCHOTHEHHS] CHUCTEMHBIX OJOKOB HMMEIOT BCTPOCHHBIM MyAbT WHAMKAINH U
ynpapneHus. [ TakKuX UCTIOTHEHU BHEUTHUH MyAbT HE HYXKEH.

2.2 OBO3HAYEHUE IIPU 3AKA3E

O6o03HaueHye TP 3aKa3e MPUBeeHo B Tabsuiie 6.

Tabmuia 6
HaumenoBanue O06o3HaueHMe TP 3aKa3ze KoHctpykTopckoe
o603HaueHue
[TynbT MHAVKALIMKY U yIIPaBICHUS I[IYyHu-1 TBI'1.20.8101

2.3 KOHCTPYKLIUA

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

Peructpatop aBapuitHbIX cobbiTHiA
AYPA-08 o

O nuTaHKE

_ -
OB
(@]

AYALC

o

AlEE

1 3 HEMCTIPABHOCTS
O

Ea— rocK
N el
7 m?clm
. . ulalz
s

D L—J mn!cn}mun

PucyHok 12

2.3.3 IlynbT uHAVKaLMy U yripaBieHus: umeet kpersieHre Ha DIN peliky.

2.3.4 T'abapuTHbIe pa3Mephl (IHMPUHAXBBICOTAXITyOnHa), MM, He Oonee: 155x150%31

2.3.5 OyHKUMOHMpOBaHMe My/bTa UHAVKALMU U YIIpaB/eHUs OIIMCaHO B IOKyMeHTe «Perucrparop
aBapuiiHbIx CcoObITHi AYPA. OmnucaHve W PYKOBOACTBO TIOJIb30BaTesisi [POTPAMMHOTO
obecrieuenus AuraQt».
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3 PEJIE-IIOBTOPUTE/IN
3.1 HA3HAYEHUE

17151 IOAK/TIOUeHUS K LIeTsiM CUT'Ha/TM3al[ui CUCTeMHOT0 0/10Ka Harpy30K, TOK MoTpebsieHust
KOTOPBIX TPeBbILIaeT JOMYCTUMbIN TOK TBEPAOTE/IbHBIX pejie, PEKOMEeHAYeTC s IPUMEHSITh
ripomexxyTouHsle pejie MKS2XTIN-11 DC220.

3.2 OBbO3HAYEHUE IIP1 3AKA3E

O6o3HaueHue TPH 3aKa3e MpUBeAEHO B Tabsuiie 7.

Tabmuua 7
HaumeHnoBaHue O6o3HaueHue TPH 3aKaze
[IpomexxyTouHOE pene MKS2XTIN-11 DC220

3.3 TEXHUYECKUE XAPAKTEPVUCTUKU

3.3.1 Kparkue TexHHUYeCKHe XapaKTepHUCTHKU peJie TIpHUBeeHbl B Tabuile 8.

Tabnura 8
HaumeHoBaHue napameTpa 3HaueHUe TTapaMeTpa
KonnuecTBO KOHTaKTHBIX TPYMIT 2
HomuHanbHOe pabouee HampsbKeHHe KaTYIIKA 220 B 11oCTOSHHOI'0 TOKa
HaripsbkeHuye U30/51[UM MeXXAY KaTYIIKOW U KOHTaKTaMHu 2500 B nepemeHHOr0
HanpsbkeHus 50 nu 60 I'ny Ha
NIPOTSDKEHUU 1 MUHYTEI
KomMMmyTalroHHasi '3HOCOCTOMKOCTb KOHTAKTOB He menee 100000 1juk/ioB
JnuTenbHO 0MTYCTUMBIN TOK 10A
KomMmyTalroHHast ClocoOHOCTh B LIETISIX TIOCTOSIHHOTO TOKA He menee 35 Bt gns
C MHAYKTUBHOM Harpy3kow, ¢ noctossHHou Bpemenu 0,02 ¢ HOPMaJIbHO 3aKPbITOrO
KOHTAaKTa,
He MeHee 200 Bt ais
HOPMaJ/bHO OTKPBITOI'O
KOHTAaKTa.

3.3.2 BHewHuii BUJ pese NpyBeiéH Ha PUCYHKe 13.

Pucynok 13
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3.3.3 Cxema peJe ripuBeJieHa Ha pUCYHKe 14.

4 6
8
A(+) B(-)
Pucynok 14

3.4 YCTAHOBOYHLIE PASMEPEI

3.4.1 Pa3meps! U cxema NaHeJIbKY /17151 KperuteHus pesie Ha DIN peiiky wiv Ha naHesib puBefieHa
Ha pUCyHKe 15.

Cxema BHyTpEHHUX  Paamepbl KpenéxHbIX

coeguHeHun OTBEPCTUN
Paamepbl, MM

P7TMF-08-D Two, M4 or

- 34 max - _— two 3 5-dia. hole

66+0.3

78 max.

nd 31202 'I

\
- 39 max. —=

PucyHnok 15
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4 BJIOKUA IINTAHUA
4.1 HA3SHAYEHUE

4.1.1 bnoku mnWTaHUA TIpeJHA3HaueHbl /i1 TIpeoOpa30BaHUSl ITMUTAIOIIEr0 HAIPSDKeHUS B
HOMHHA/IbHOE HalpsDKeHUsT MATaHus (QyHKIIMOHATBHBIX O/IOKOB pErucTpaTopa.
4.1.2 Tlpy Hamuuuu  TpeOOBaHWN  BBIJEP)KUBATh IpepbIBaHWE  HaNpsDKEHWS  [MATAHUS

JJTUTEeNIbHOCTBI0 710 0.5 CeK, perucrparop AO/DKEeH ObITh YKOMIUIEKTOBAH [[OTIOTHUTETbHBIM
OydepHbIM 6/10KOM TTUTAHUSI.

4.2 OBO3HAYEHME 1PN 3AKA3E

4.2.1 O6o3HaueHue OJIOKOB TTMTaHUS MPUBeZIeHO B Tabmuiie 9.

Tabmuiia 9
O6o3HaueHue TpH 3aKa3ze Kparkue xapakTepuCTUKH
WIPOS PS1 24-2,5 24B,25A
WIPOS PS1 24-10 24B,10 A
DRM-24V240W1PN 24B,10 A
NPSM241-24P 24B,10 A

4.2.2 O6o3HaueHue OydepHbIX 0JIOKOB TUTaHUS MPHBeieHO B Tabmumie 10.

Tabmwa 10
O0o3HaueHue TIPU 3aKa3ze Bpewms yaepykaHus NUTaHUs
DBUF20-24 0,5 cek ripu MoufHOCTH 710 240 BT
DBUF40-24 1 cex npu momHOCTH [0 240 BT

4.3 DOKCIUVIYATAIIMOHHBIE OI'PAHNYEHUA

4.3.1 byoku TmMTaHUs, TIepeurc/ieHHble B Tabmuie 9 /i OCTaTOYHOTO OXJIAXKIeHUs TpeOyroT
cobsmoeHnst 60KOBOM MCTaHIMY He MeHee 20 MM 1 BePTHKa/IbHOU AUCTAHIMK He MeHee 70 MM.
C yuétom 3TOro TpeboBaHUsI U /1 obecrieueHUsi B3aUMO3aMEeHSIEMOCTH OJIOKOB CTeAyeT, TIpy

MPOEKTUPOBaHMHU pa3MelrieHns Ha DIN pefike, BbIZIeTMTh MeCTO [ijist O/I0Ka MIMTaHUSI HE MeHee
100 mM 110 MpuHe.

4.4 TABAPUTHBIE N YCTAHOBOYHBIE PASMEPLI

4.4.1 T'abapuTHbIe U yCTaHOBOUHbIE pa3Mephbl MPUBeJieHbl Ha PUCYHKax 71-75 B mpuiokeHUu A.
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5 KOHL EHTPATOPBI CUI'HAJIOB C IN®POBBIMUA BXOJAMUA
5.1 HA3HAYEHUE

5.1.1 KoHijeHTpaTopbl CUTHA/OB C LMGPOBBIMA BXOJaMH BBITIOMHSIOT (YHKLHIO Y3/10BbIX
ycTpoicTB cetd AYPA-P. Kakaplii U3 KOHI[eHTPAaTOpPOB obecrieuriBaeT 00MeH WH(pOpMarei c
BXOJHBIMHU TIpeoOpa3oBarensiMd W O/I0KaMH AMCKPETHBIX CUTHAIOB C IM(PPOBBIM BBIXOOM, a
TakK)Ke C JpyrMMU KOHLIeHTpaTopaMu (cM. pucyHok 20).

5.1.2 Konuentpatopbl wumeroT 8 moptroB A1-A8, nmpegHa3HAayeHHBbIX [Jisi TIOAK/IHOUEHHUS
M3MepUTeNTbHBIX TpeoOpa3oBaresiedi, 8 moptoB [I1-/18, mpeaHa3HaYeHHBIX i TIOAK/IIOUEHUS
6rokoB cbopa MUCKpeTHBIX curHanoB, 3 mopra KP1-KP3, mpenHa3HaueHHBIX /i COeIUHEHUS
KOHIIEHTPaTOPOB MeXKAy cO00i 1 C CUCTEMHBIM 0G/I0KOM.

5.1.3 Baumanme! Yepe3s noptel A u [l KOHLIEHTPAaTOpOB nozaeTcsi nuranue (+24 B) a/1s BXOAHBIX
ripeoOpa3oBaresieli ¥ O/I0KOB AMCKPeTHBIX CUTHaoB. [loakmoueHne K moptam A u /| apyroro
ceTeBOro obOopyzoBaHUs, KpoMe TipeoOpa3oBarenieid U 0/0KOB cOopa AUCKPETHBIX CHUTHAJIOB
npoussozgctea 000 «CBEM», MoXeT NPUBECTH K BBIXOJY CeTeBOro 060py/0BaHMs U3 CTPOS.
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5.2 OBO3HAYEHMUE ITPU 3AKA3E

5.2.1 Tumbl BBIMYCKaeMbIX KOHIIEHTPAaTOPOB CHTHA/IOB C LM(POBLIMM BXOJAaMH TEpPEUUC/IeHbl B
tabmure 11.

Tabmuna 11

O6o3HaueHue TIpU KoHcTtpykTopckoe Criocob KperuieHus Turn nnoptoB
3aKaze obo3HaueHHe KP1-KP3

KP-8800-24B CBE.03.8801 KpervieHre KpOHIITelHaMu B
OKHO IaHe/x

KP-8800-24B-01 CBE.03.8801-01 yctaHoBKa Ha DIN-peiiky

KP-8800-24B-02 CBE.03.8801-02 KperieHve Ha raHelb
(oTBepcTHs cIpaBa U clieBa OT
KOHIICHTPATOpa),

CM. PHMCYHOK 82

RJ-45 pns
Kabesst
KP-8800-24B-03 CBE.03.8801-03 KperleHve Ha raHelb «BUTas
(oTBEpCTHA CBEPXY M CHU3Y OT |mapa»
KOHIICHTPATOpa),
CM. PUCYHOK 83

KP-8800-24B-04 CBE.03.8801-04 KperieHve Ha raHelb
(oTBepcTHS CBEPXY U CHHU3Y OT
KOHIICHTPATOpa),

CM. PMCYHOK 84

KP-8812-24B-SM CBE.03.8812-24B-SM KpeIieHHe KPOHIITeMHaMu
KP-8812-24B-SM-01 |CBE.03.8812-24B-SM-01 |ycraHoBKa Ha DIN-peliky

KP-8812-24B-SM-02 |CBE.03.8812-24B-SM-02 |kperuieHUe Ha MaHe/b
(oTBepcTHs cIpaBa U clieBa OT
KOHIICHTPATOpa),

CM. PHMCYHOK 82 SC pyis og-

KP-8812-24B-SM-03 |CBE.03.8812-24B-SM-03 |KperuieHue Ha NaHeb HOMOZ0BOI0
(OTBepCTI/ISI CBEPXY U CHU3Y OT OTITHHECKOTO
KOHLIEHTPATOpa), Kabers

CM. PMCYHOK 83

KP-8812-24B-SM-04 |CBE.03.8812-24B-SM-04 |kperieHue Ha MaHes b
(oTBepcTHS CBEPXY U CHHU3Y OT
KOHIICHTPATOpa),

CM. PMCYHOK 84




TBI'll.411733.003 P32 33

5.3 KOHCTPYKLNA

5.3.1 Ha pucyHke 16 npezicTaB/ieH BHeILIHUI BUJ| KOHL|EHTpaTopa.

PucyHok 16

5.3.2 Ha3HaueHHe MOPTOB:
KP — 1151 mogK/roueHust KOHIleHTpaTopa B ceTb AYPA-P (Mexxy cob60i U K CUCTEMHOMY O/I0KY).
A — 117151 TIOIK/TFOUEeHHsT BXO/IHBIX TTpeobpa3oBaTeiei.
JI — [Jist TIOK/TF0UeHus1 OJI0KOB IMCKPETHBIX CUT'HAJIOB.

5.4 HACTPOUMKA

5.4.1 HacTpolika KOHILIEHTpaTopa OCYLeCTB/SeTCS MHOTOMNO3ULMOHHBIM IIepeK/rodaresieM.
[TonoxxeHne «repek/roUaTe/ib OMyIeH» COOTBeTCTByeT JIOr. 0, MONOXKeHWe «IepeK/IruaTesb
TIOAHAT» COOTBETCTBYeT JIOr. 1.

5.4.2 TlepeknrouatessiMu ¢ 3-TO TI0 5-0¥ OTBeYArOT 3a BHIOOD aZipeca KOHIIEHTpATopa.

5.4.3 Appecauyss KOHLIEHTpAaTOpoB HauuHaeTcs € 0 M 3akaHuUMBaeTcs 7, TO eCTb ajpec
KoHLeHTpaTtopa Nel paBseH 0, a agpec koHLjeHTpaTopa Ne8 paBeH 7.

5.4.4 Homepa KaHasioB HauuHarotcs ¢ 1. [lyig mogcyéra Homepa KaHasa, MOAK/IFOYeHHOrO K IIOpTy
A1l Hy)XHO ajipeCc KOHIIEHTpaTopa YMHOXWTb Ha 32 W J00aBUTb 1, HarpyMep, TIpU ajipece
KOHIIeHTpaTopa 7 (BOCbMOW KOHIIEHTpaTop), HOMep TIepBOro KaHaja rpeobpa3oBareris,
TTO/IK/TFOUeHHOT 0 K 1opTy Al paBeH 7*32+1=225.

Appec mepBoro KaHasa mpeoOpa3oBaresisi, TIOAK/IHYaeMOro K KaKOMY TOCTIeAYIOIeMy TOPTY
A2,A3,...A8 yBennuuBaeTtcs Ha 4.

5.4.5 [lna nojcyéta HOMepa KaHaja, TOAK/IUYEeHHOro K 1opty 1, Hy>)KHO afipeCc KOHL|eHTparopa
YMHOXUTh Ha 128 u pobaButh 1, Hampumep, MpH ajpece KOHIleHTpartopa 7 (BOCBMOM
KOHIIEHTPaTop) HOMep TIePBOro KaHaa cOopa JUCKpeTHBIX curHasioB [1C-16, OAKIFOUeHHOTO K
1 paBen 7*128+1=897.

Appec niepBoro KaHasa 6710ka c6opa AucKpeTHbIX curHanoB JC-16, moak/iouaeMoro K KaxioMy
nocnenyroemy nopty A2,A3,...A8 yeenrurBaeTcs Ha 16.
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5.5 WHIUKALIUS

5.5.1 MHjuKaTtop nUTaHUs FOPUT 3€/IeHBIM L[BeTOM IIpU I0faye Ha KOHLIeHTPaTop MUTAKOLero
HarpsDKeHUsl.

5.5.2 Tlpu mratHO! paboTe WHAMKATOPbI OOMEHa JAHHBIMM MHTAIOT 3e/IeHbIM I[BETOM TIpH
MOJK/IFOYeHHOM K COOTBeTCTBYHOIIleMY ITOPTY BHEIIHeM YCTPOMCTBe. VIHAMKaTop He rOpUT, eCIu
K TIOPTy HUUEro He roAkmoueHo. OOMeH He H/eT, eCMv K TIOPTY TOAK/IFOUeHO YCTPOMCTBO, HO
WH/IMKAaToOp He MeHsieT CBOe COCTOsIHUe.

5.6 XAPAKTEPUCTUKU SJIEKTPOIIMTAHUA

5.6.1 HarmpsbkeHue nuTtaHus KOHLleHTparopa — 24B 5%
5.6.2 CobcTBeHHast moTpebisieMast MOIIIHOCTE He TpeBbIliaeT 7 BT, HO 1Tpu BEIOOpe 6/10Ka TTUTaHUS

HeoOXOJUMO  JIOTIOJIHUTE/IBHO ~ YUWTHIBATH  MOILJHOCTh TMTaeMbIX OT  KOHL|EHTpaTropa
ripeo6pa3oBaresieii 1 6J10KOB cOopa JUCKPETHBIX CUTHAJIOB, YKa3aHHYIO B Tabmuije 12.

Tabnuiia 12

HanmeHoBaHue 6710Ka MakcumasibHasi MOLJHOCTb, BT
[TpeobGpa3oBaTe/b MeEpeMeHHOT0 HarpshKeHUs (TOKa) 2
[Tpeobpa3oBaresib IOCTOSSHHOTO HATPSDKEHUST 4
byiok guckpeTtHbix curHanoB 1C-16 4

5.7 MEXAHUMWYECKHUE XAPAKTEPUCTUKN

5.7.1 TabapuTHble ¥ YCTaHOBOYHBIE pa3Mephbl KoHIleHTpaTopoB KP-8800-24B mnpuBesneHbl Ha
pucyHkax 80-84 B mpuioxxeHuu A.
5.7.2 Macca KOHI[eHTpaTopa He TIpeBbIlaeT 2 K.

Tabmuna 13
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6 KOHLHEHTPATOPBI CUT'HAJ/IOB C AHAJIOI'OBbIMH BXOJAMMUN
KP-32A

6.1 HA3HAUYEHUE

6.1.1 KoH1ueHTpaTop CUrHasioB C aHaJIOTOBBIMU BXOZlaMU Tpe/jHa3HauyeH [Is IO K/II0YeHUsT MO/
ripeobpa3oBaTesiell C aHa/JIOTOBLIM BbIXoZioM u OyokoB cbopa BK[-64 wiu BK-64-5B k
cucteMHbIM 610Kam peructparopa AYPA-08.

6.1.2 KoHueHTpaTtop IO3BOJIIeT KOHBEPTUMPOBaTb [0 32 aHa/JOrOBbIX CHUTH&JIOB U A0 128

JUCKPETHbIX CUrHa/ioB B npoTtokon MOK 61850-9-2 nns manbHelilieil nepejaud B CUCTEMHbBIN
6nok o cetu Ethernet.

6.2 OBO3HAYEHUE IIP1 3AKA3E

O6o3HaueHMe TIPH 3aKaze KoHcTpykTOpCKOe 0603HaueHne

KP-32A TBI'll.21.4101
6.3 KOHCTPYKLNA

6.3.1 BHemHui1 BUJ KOHLIEHTpaTOpa MpUBe/IEH Ha pUCyHKe 17.

Pucynoxk 17
6.3.2 KoHIL|eHTpaTop OCHAIIEH pa3béMOM aHa/loroBbIX CMrHanoB X1 (pucyHok 18), K koTopomy
nofiK/ItouaeTcsi Kabenb OT Mofynsi mpeoOpasoBaresiell C aHAJIOTOBBIM BBIXOZAOM UM JBYMS
pa3béMaMM JTUCKPeTHBIX cUrHamoB X2, X3 (pucyHok 19), K KOTOPBIM TOAK/IIOYAIOTCS O/I0KU
cbopa guckpetHeix curHanoB BK/I-64 wiu BK/-64-5B.
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PI/IC}’HOK 18: HasHaueHue KOHTAaKTOB pa3LéMa dHAJIOT'OBBIX

CHUI'Ha/IOB
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PucyHok 19: Ha3HaueHre KOHTaKTOB Pa3bEéMOB TIOAK/TFOUEHHS
6710KOB cOOpa AMCKPETHBIX CUTHAIOB

6.3.3 Konujentpatrop umeer 2 mnoprta Ethernet (LAN1 (X7), LAN2 (X6)), uepe3 KOTOpkbIe
riepe/iaéTcs MOTOK OLMPOBAHHBIX AaHHBIX B TTpoToKone MOK-61850 (SV).
6.3.4 KoHijeHTpaTop UMeeT pa3beM nutanus =24 B (X4).

Tabsuria 14
O06o03HaueHue HaumeHoBaHue
X4-1 GND
X4-2 +24 B

6.3.5 KonuenTparop umeet nopt RS-485 (X5) a1 NogK/IIO4eHNsT yCTPOUCTB CUHXPOHU3aL[UN
BpeMeHHM OT I7100aTbHBIX HABUTAl[MOHHBIX CITyTHUKOBBIX cucteM Aura-GPS (AYPA-TJIOHACC)
0o A1 TIOAK/TFOUEHUST TEPMUHAJIA TlapaMeTPUPOBAHUSI.

Tabmura 15
O06o3HaueHMe HaumeHnopanue
X5-1 Negative (-)
X5-2 GND
X5-3 Positive (+)

6.3.6 Ha HwKHell raHe/ M KOHLIEHTpATOpa Pacro/ioykeH 8-T0o3ULIMOHHbIN Tiepekitodaresb SW1 s
HACTPOMKHU pekUMa pabOTHI.

ITo3niy nepekaroyaTes 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 nmuueBoii naHe v KOHLIEHTPATopa PacIio/IoyKeHbl CBeTOAUObL:
6.3.7.1.1 LAN1, LAN2 asist uHAUKaIMK paboThl COOTBETCTBYIOIINX CeTel
Ethernet.
6.3.7.1.2 «pexum» Ijis UHAUKAIUU pexxuMa pabotel KP-32A.
6.3.7.1.3 «3auuTa» /51 UHAUKALMWA aKTUBAL[UM CUCTEMbI 3allUThl OT
TIpeBbILLIeHNs TTOTPebIeH s TOKa MOJK/TFOUeHHBIM MO/Y/IeM aHa/I0TOBBIX
nipeobpa3oBatesieii (3e1€HbI — HOpMa/IbHOe MOoTpebieHre, KpaCHbIH -
cpaboraa 3aiura).
6.3.8 Konuenrparop ocHanién kpemieaneM Ha DIN peiiky.

6.4 XAPAKTEPUCTUKU AHAJIOTOBBIX BXOZIOB

6.4.1 AHanoroBble BXOAbI KOHI|eHTpatopa obecrieunBaeT paboTy C W3MepUTeIbHBIMU
nipeoOpasoBaTensiMi (HU3NUECKUX BeMWYMH, 00eCreurBaroMK TaJlbBaHUYECKYIO Pa3Bs3Ky |
VMIMEIOLMMH HOPMUPOBAHHBIN BBIXOAHOM CUTHAJ ITOCTOSIHHOTO WJ/IU ITepeMEeHHOI0 HallpshKeHMs.

6.4.2 BxojHOoe CONpOTUB/IEHVE KaXKI0r0 aHa/IOrOBOr0 KaHasla HarnpsokeHus He meHee 1 MOw.
6.4.3 [Iuamna3oH W3MepeHUsl MOCTOSTHHOTO HamnpsiKeHUsl (UM MCHOBEHHOTO 3HaueHUsl riepeMeHHOr0

HarpsbKeHUs1) Ha aHa/IoroBbIX Bxojax — oT MuHyc 10 B go 10 B.

6.4.4 Tlpegen [omycKaeMOM TIOTPEIIHOCTA U3MepeHMs TIOCTOSHHOTO —HarpsbkeHUs (WId
MTHOBEHHOTO 3HaueHUs TlepeMeHHOT0 HampshKeHHs1) Ha aHaJIorOBOM BXO/ie, B paboumXx yC/IoBUsSX
TIPUMEHEeHUs He TpeBbIIlIaeT:

TIpU MOZyJ/le 3HaueHUs BXOJHOT'O HanpsibkeHHs He MeHee 0.5B .................... +(0,2 % * X)
TIpU MOZyJle 3HaueHus1 BXOJHOTO HampsikeHust MmeHee 0.5B ....................... +(0.001 B)

rae X — 3HaueHWe BXOAHOT0 CUrHaJa.
6.4.5 Bapuantsl BeiOOpa yacToThl auckperuzanuu: 1000, 2000, 2400, 4000, 4800, 8000, 12800,
14400 I'm.

6.5 XAPAKTEPUCTUKU SJIEKTPOIIMTAHUSA

6.5.1 IluraHnue KOHLIEHTpaTopa OCYILIEeCTB/SeTC OT IMOCTOSHHOrO HaripsbkeHus +14...30 B mpu
TOMOLLIYA BHEILIIHEr0 UCTOUHMKA MUTaHUS.

6.5.2 TlorpebsieMast MOIIIHOCTDL Oe3 peoOpa3oBaresieli v 6JI0KOB cOOpa TUCKPETHBIX CUTHA/IOB
cocrassieT He 6onee 5 BT.

6.6 MEXAHUNYECKUE XAPAKTEPUCTUKU
6.6.1 MexaHWueCKHe XapaKTePUCTHUKH TPUBe/IeHbI B Tabsmile 16.

Tabuia 16

HaumMmeHoBaHUE 3HaueHue

Macca Kr, He boiee 0,8

T'abapuTHbIE pa3Mepbl , MM
1IMpUHA 200
BBICOTA 140
rnybrHa 60
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7 NSMEPUTEJ/IBHBIE ITPEOBPA3SOBATEJ/IN C AHAJIOI'OBBIM
BBIXOJOM

7.1 HA3HAYEHUE

7.1.1 V3meputenbHble TIpeoOpa3oBaTe/ld C AHA/JIOTOBBIM  BBIXOJOM IIpeJHA3HAUYeHbl /s
raJibBaHUUeCKOM pa3Bs3KH U TMHEWHOTo TipeoOpa30BaHust BXOJHOTO CUTHAJIa HaMpsDKeHUsT (CHJTbI
TOKa) B YHU(ULIMPOBaHHbIM BBIXOAHOW CUTHA/ HarpsDKeHUSI.

7.1.2 Koadduuyent npeobpa3oBaHus OTpefieiéH CaeyOMM 00pa3oMm:

K = U/ Xex.
rae Us,.x — BBIXOJHOE HarpsikeHve, B
Xex — 3HaUEHWEe BXOJHOIO CUTHAJIA.
7.1.3 B KoMIIIeKT mpeoOpa3oBaresis BXOAWT pO3eTKa [jisi MOHTa)ka B OKHO TlaHenw. Eciu

3aKa3bIBaeTCs MOAY/Ib TipeoOpa3oBaTesieid, TO PO3eTKH TIOCTAB/SIOTCS CMOHTUPOBAHHBIMHU B
MOZY/Ib.

7.1.4 Po3erka BbInosHseT ¢yHKUMi0 BU: mpu u3BnedeHuu rnpeobpa3oBaresis BXOJHbIE CUTHAJIBI
OTCOeJJUHSIFOTCSI OT PerucTparopa.

7.1.5 Po3eTKu TOKOBBIX MpeoOpa3oBaresieli [JOMOJHUTENHLHO 00eCIieurBaroT 3aMbIKaHWe TOKOBBIX
1ierieid Ipy U3BJIeYeHNH IpeoOpa3oBareJis.

7.2 TWIIbl U IUATIA30OHEI U3MEPEHUSA [TPEOBPA3OBATEJ/IEN

7.2.1 BoImyckaeTcsi HeCKOJIBKO TUTIOB CTIeL{Ma/TM3UPOBAaHHbBIX BXO/IHBIX ITpeoOpa3oBaTeieil:
* mipeobpa3oBartesb epeMeHHOro HarpsbkeHus (ITH);
* mipeobpa3oBatesb cusbl mepemeHHOro Toka (T17T);
* mipeobpa3oBaTtesib MOCTOTHHOTO Hanpspkenus (TTTTH);
* mpeoOpa3oBartenb CHIbl TocTostHHOTO ToKa (TII1T).

7.2.2 Tlpeobpa3oBatemu mocrtosiHHoro Hampspkenusi (ITITH) u mocrosinHoro Toka (TIIIT) moryT
M3MepsTh B TOM UKMCJIe U TlepeMeHHOe HarpsbkeHre (TOK).

7.2.3 Kopmyca ripeobpa3oBaresieif UMeIOT pa3HbIii LIBeT B 3aBUCUMOCTHU OT THUIIA: TipeoOpa3oBaTenu
nepemeHHoro HanpspkeHwss (I[TH) wumeroT Kopryc 3en€HOro 1iBeTa, TpeoOpa3oBaresv
nepemeHHoro Toka (IIT) umerloT Kopryc 4YEpHOro 1iBeTa, TpeoOpa3oBaTeny IOCTOSHHOTO
Haripspkenusi (ITITH) u mocrosinHoro Toka (TII1T) uMetoT kopryc 6esoro isera.

7.2.4 VI3vepsieMble BeMUMHBI W MOfleld TipeoOpa3oBaTesniel,, a Takxke oOecrieunBaeMbie
npeoOpa3oBaTe/IsIMU /[Uaria30Hbl U3MepeHust PUBe/ieHbI B Tabmie 17.

7.2.4.1 Y Mofeneld, UMeIOILIMX HECKOJIbKO TOJAMAara3oHOB M3MepeHUs, TOoAAUana3oH HM3MepeHUst
BbIOMpaeTCs pKaMIiepaMu, pacrioyioKeHHbIMUA BHYTPU KOpITyca rpeo0Opa3oBarers.

7.2.4.2 [Ins mipeobpa3oBaTesieli TepeMeHHOrO0 TOKa W HampsbkeHWss B Tabmuie 17 ykaszaHO
JelCTByOlee 3HaueHue [lepeMeHHOI0 TOKa 1 HallpsDKeHUs] COOTBETCTBEHHO.

7.2.4.3 Maciutabspiti k03pdurmedT Ky, (M3 Tabmuipl 17) u yrioBoi kosdhduimeHT Ky (M3
Tabmuupl  18) — JomKHBI OBITH BHECEHbI B KOHGUIypallMl0 perucrparopa B TOJs
KaTMOpPOBOUHBIX KO3(D(PHIIMEHTOB COOTBETCTBYMOIIero mnpeobpa3oBarens npu momoid WEB
vuHTepdetica.
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Tabnura 17
Ne Mogens | W3mepsiemasi | YcTaHOB- Huvana3oH Koadpduru- MaciniTabHbId Ko3GUIeHT
/o npeo6- BeJIMUMHA JIEHHBIH H3MepeHwus, eHT 1peo0- K
pa3(])11anTe- Max{?p & HiﬁIZHZ:;H pasoas K CucreMHsle KonueHrparop
- P 6r10KH TBI'L[.21.4101,
A AYPA-256, CUCTeMHbIe
AYPA-08-K1 6/10KH
AYPA-08-K2,
AYPA-08-K3
1 IMTH-250 |ITepemeHHOe 80B 0-80 B 0,0625 0,056 0,005
HarpsxeHue 120 B 0-120 B 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 I1T-20 |Cwua nepe- 2A 0-2A 2,5 0,0014 0,000125
MEHHOTO TOKA | 4 o 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 I1T-200 |Cwuna niepe- 20 A 0-20 A 0,25 0,014 0,00125
MEHROTOTOKA | 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
4 [1ITH-0,2 |ITocTostHHOE - ot muHyc 200 MB |-33,33333 -0,000105 -0,000009375
HarpsbkeHue 7o 200 mB
ITepeMeHHOE - 0-200 MmB -33,33333 -0,000105 -0,000009375
HanpsDKeHHe
5 [IITH-24 |IlocTosiHHOE - or MuHyC 24 B |-0,25 -0,014 -0,00125
HarpspKeHue o024 B
ITepemeHnHOE - 0-20B -0,25 -0,014 -0,00125
HarpsDkeHHe
6 T1ITH-330 |ITocTostHHOE - ot munyc 330 B |-0,02 -0,175 -0,015625
HanpsbkeHUe 1o 330B
IlepemenHoe - 0-250 B -0,02 -0,175 -0,015625
HanpsDKeHHe
7 IIITH-600 | ITocTosiHHOE - ot muHyc 600 B |-0,00833333 |(-0,42 -0,0375
HarpspKeHue Zio 600 B
ITepemeHnHOE - 0-600 B -0,00833333 |-0,42 -0,0375
HarpsDkeHHe
8 II1T-0,02 | Cuna rocTo- - ot MuHyc 20 MA |-250 -0,000014 -0,00000125
STHHOTO TOKa 1o 20 MA
Curna niepe- - 0-20 MA -250 -0,000014 -0,00000125
MEHHOTO TOKa
9 [II1T-0,2 | Cuna nocro- - ot MuHyc 200 MA |-25 -0,00014 -0,0000125
STHHOTO TOKa 1o 200 MA
Curna niepe- - 0-200 MA -25 -0,00014 -0,0000125
MEHHOI0 TOKa




TBI'1].411733.003 P32 40
Tabnuria 18
Ne n/mn Mogensb ripeobpa3oBaresis YrroBoit KoappuiyeHT Kiyg
1 ITH-250 -0,15
2 I1T-20 0,3
3 I1T-200 0,3
4 [1ITH-0,2 1,5
5 [ITH-24 1,5
6 [TITH-330 1,5
7 [ITH-600 1,5
8 [1I1T-0,02 1,5
9 [1I1T-0,2 1,5
10 [TP-4H350 0
11 [TP-4T200 0
12 IMP-3H100-3T10 0
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7.3 KOHCTPYKLNA

7.3.1 Tlpeobpa3oBaresi KMMelOT YHHGULMPOBAHHbIE I1JIaCTMACCOBble KOpITyca IITElCeIbHOro
Tuna. (pucyHok 20).

Pucynok 20
Kpsimika kopryca (1) KpernuTcsi K pa3beMHOW 4yacTH (2) 4eTblpbMs BUHTaMU. Kpblllika Kopryca

nMmeet fBa (ukcaropa (3) ans ¢dukcanuu mpeodOpa3oBaresis B OTBeTHOW uacTh pasbema (4).
KoHCTpYKIMsI BXOZHOTO pa3beMa aHa/JIOTUYHA TPAJUIIMOHHBIM HCIBITaTe/IbHBIM 0/I0KaM THTIa
BU-6, uto obecreuriBaeT 3aMbIKaHHe TOKOBBIX LieTleld NMpU HW3BIeYeHUM TMpeobpa3oBaresiei,
BO3MOKHOCTh TIPOTPY3KH W UCIIBITAHUST W30JISILUM TIOABOASAIIMX Kabeneii. Ha pasweme mexmy
KOHTakTHbIMU JamesnsMu  (6) WMeEITCs  CrelyasibHble  Harpab/siolide  BbICTYNbl  (7),
TIpeIoXpaHsIOLIHe JJaMeTi OT 3aMbIKaHUI TIPH CTy4aifHOM TiepeKoce rpeoOpa3oBaresisi B MOMEHT
YCTaHOBKU B OTBETHYIO YacThb pa3beMa. OTBeTHas 4acTh pa3beMa MMeeT K/IeMMHUK (5) moj, BUHT
M4 nnst BXOAHBIX M BBIXOAHBIX Iierneii. Kopryca nmpeobOpa3oBaresieii pa3HbIX THIIOB BBIIOJTHEHBI
13 TUIaCTMacChl pa3Horo 1jBeta. OTBETHBIE YaCTU pa3beMa Ipeobpa3oBaresieli COOTBETCTBYIOT UM
IO LIBeTY.

7.3.2 TIpeobpa3oBaTeny rpynnupyroTcs B MOAY/IM (CM. pUCYHOK 21), cocTosiiue 13 Kapkaca (1),
Ha KOTOPOM 3aKpeIljieHbl OTBeTHbIe YaCTH pa3beMOB Tpeobpa3soBaresieit (6). C3aau Ha MOJY/SAX
YCTaHOBJIeH KaHas (2) /151 YKIaKU XKT'YyTOB BXO/IHBIX LieTeid.

7.3.3 Tlpeobpa3oBaTeM M DPO3eTKH OCHAIlleHbl KOAMPYIOLUIUMU BCTaBKaMH [ijIs 3alUThl OT
YCTaHOBKM B PO3eTKY Mpeobpa3oBaresisi HECOOTBETCTBYIOIIEr0 TUTIA.
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Pucynok 21

7.3.3.1 PucyHok c rabapuTHbIMM U YCTAaHOBOUHBIMM pa3MepaMu IaHe/id Tpeobpa3oBaresieit
IpUBe/EH Ha pUCyHKe 76 B IIpunokenuu A.

7.4 TAJIbBBAHUYECKAA U30JIALNA

7.4.1 TIpeobpa3oBaresy TOKa W HaIIPSDKEHUSI UMEIOT ra/lbBaHUUECKYIO W30SO,

7.4.2 [IusneKkTpuuecKue CBOWCTBa U30JISILMY TIPUBEJieHbI B paszierie «raneKTprueckre CBOMCTBa»
yacTu 1 HacTosIero pyKoBOACTBa 10 SKCILTyaTalyu.

7.4.3 Bxoapl u3MepuTebHBIX TIpeobpa3oBaTesiell HampspKeHUs C BXOJHBIM HarpsbkeHreM MeHee
60B OTHOCATCS K 1eTisiM ¢ pabourM HarpsbkeHHeM MeHee 60B.

7.4.4 BxopaHble 1[eTTH U3MEPUTETBHBIX TIpeobpa3oBaTe/iel ToKa U BXO/HbIE IeMU U3MepUTEeTbHbIX
nipeoOpa3oBaTesiell HampsDKeHUs] ¢ BXOAHBIM HarpsbkeHreM 0Oosee 60B OTHOCSTCS K LIETISIM C
pabouriM HanpspkeHHeM Oosiee 60B.

7.5 HACTPOUKA

7.5.1 VI3MeHeHUe TpejeioB U3MepeHus

7.5.1.1 V3meHeHue TIpeJie/ioB HW3MepeHUs] Ka)k[JOoro H3 ueThipeX KaHaJoB mpeoOpa3oBaress
MPOM3BOAUTCA TIPU TIOMOLLM TepeMblueK (ZykKamrepoB), PacIlO/IOKeHHBbIX BHYTPU KOpITycCa
ripeoOpa3oBareisi.

7.5.1.2 [Ins ©3MeHeHHUs] AUAra30HOB M3MepeHHsT HeoOX0UMO CHATH KPBILIKY npeobpa3oBaresns 1
YCTaHOBUTH TepeMbIUKU TepeK/touaresiedd B COOTBETCTBYyHOLee TMosiokeHre. CoOTBeTCTBUE
TI0JIO’KEeHUS IepeMblUeK Jiuarna3oHy U3MepeHUs yKa3aHo Huxke, B ILIL. 7.7.4, 7.8.4.

7.5.2 FOctupoBka

7.5.2.1 FOcTupoBKa KaXAOr0 KaHajga TipeoOpa3oBaresis  TPOW3BOAWTCS  TPU  TIOMOILU
TIOZICTPOEUHBIX pe3rucTopoB. HOCTUPOBKa MOKeT MPOU3BOAUTHCSI aBTOHOMHO WM COBMECTHO C
pPEerucTpaTopoM.

7.5.2.2 FOctupoBka mnipeoOpa3oBaresieil HampspkKeHWsI TIPOBOAMTCS TIPU  3HAYeHWH BXOJHOTO
HarpspKeHUs1 paBHOM BepxHel rpaHuLie iharia3oHa u3MepeHus peobpa3oBarersi.

7.5.2.3 HOctupoBKa npeobpa3oBartesieli ToKa C BepxHel rpaHMIlel Anaria3oHa u3Mepenus o 40 A
MIPOBOJWTCSl TPU 3HAYeHHWH BXOJHOTO TOKAa PAaBHOM BepxHel IpaHMlle [Juara3oHa M3MepeHHs
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nipeoOpa3oBaress. [Ipu pabote ¢ Tokom 40 A, He peKOMeH/yeTCs TIofiaBaTh ero Oosee uem Ha 60
CeK.

7.5.2.4 HOctupoBKa rpeobpa3oBaTesieil TOKa C BepxHel rpaHuiieli quana3oHa usmepenus 100 A u
200 A mpoBOAMTCA TIpY 3HAUeHHWH BXogHOro Toka 50 A. Ilpu pabore c Tokom 50 A He
peKoMeH/lyeTcs 1o/iaBath ero 6osiee uem Ha 60 cek.

7.5.2.5 ABTOHOMHasl FOCTHPOBKA IMPOBOAUTCS CIeYIOIIMM 00pa3om:

1) mopgath Ha peobpa3oBartesib MUTaHue +12 B;

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

3) mMpu NOMOLLY MOACTPOEUHOTO Pe3MCTOPa YCTaHOBUTD HAMPS’KEHUE Ha BbIXOJ|e
nipeoOpa3oBaress paBHoe U, K 115 mpeobpa3oBaress HaripsbkeHue Wiy paBHoe L K s
ripeoOpasoBaTesist TOKa.

7.5.2.6 Tlpu 1OCTMpOBKe B COCTaBe perucTparopa pe3y/abTaT H3MepeHMs COOTBETCTBYIOLLETO

KaHasa cuuThbiBaeTcs B WEB wuHTepdelice peructparopa. Ilpy momol MoACTPOeUHOro
pesucTtopa HeoO6X0AUMO 0OWTHCS COBMAJ|eHUs TMOKa3aHWM perucrparopa MoJaHHOMY Ha BXO[
nipeobOpa3oBaTe/is 3HAUEHHIO HaIpsDKeHUs (TOKa).

7.5.2.7 [lomycKaeTcs MOTrpeLrHoCTb FOCTUPOBKU He 6osee 0.15%.
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7.6 MOHTAX

7.6.1 MOHTaX BBINIO/IHAETCS B COOTBETCTBUM C YyKasaHUAMHU pasfena «MoHtax» 1 uactu

Hacrosero PO.

7.6.2 TIpeobpa3oBaresin C aHA/IOTOBBIM BBIXOZIOM, KaK MPABUJ/IO, YCTAHABIMBAIOTCS B MOZAY/IH (CM.

PUCYHOK 76).

7.6.3 BbIxozsHbIe pa3bEéMbl MoAysed TipeoOpa3oBaresnield MoAKMOUaroTcss K mopram  Al...A8
crcTeMHOro 0/I0Ka MM K BXOJHBIM Pa3béMy aHA/IOTOBBIX KaHAloOB KoHIjeHTpatopa KP-32A B
COOTBETCTBUM CO CXEMOU JIeKTPUYEeCKUX COeIMHEeHUI perucTparopa.

7.6.4 Cxema TIOJK/IHOUEHHUs] AHAJIOTOBOrO TIpeoOpa3oBaresisi TpHBeJeHa Ha pHUCYyHKe 22. [lnis
riprMepa 1300paXkeHO TO/K/TIFOUeHe OZJHOTO TIpeoOpa3oBartesist Ha TiepBble 4 KaHajla CUCTeMHOTO
6noka AYPA-08-K v koHteHTparopa KP-32A.

CucremHbin 6nok AYPA-256
nnu koHueHTpartop KP-32A
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Bxoabl
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+128
-128
Bx.1-1
Bx.2-1
Bx.3-1
Bx.4-1

J)

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

6

o | o
3 By o2 AHanoroeble
BX0OAbI
18] By 03 { A
381 By o4 )
21 h
]3]
u NcTouHnK
Bxoawl 1 +12m } nuTaHma
npeobpazo- , moaynen
BaTens -12B J

PucyHok 22
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7.7 W3MEPUTEJIBHBIE IPEOBPA3OBATE/IY [IEPEMEHHOI'O
HAMPSDKEHUSA (ITH)

7.7.1 Obo3HaueHMe TIPU 3aKa3ze

7.7.1.1 W3roTtaBnuBaeTcs ofjHa Mojesib TipeoOpa3oBaresisi, UMeroIasi HeCKOILKO TIOZIharia30HOoB
HW3MepeHus.
7.7.1.2 Ob6o3HaueHHe TIpU 3aKa3e TIpUBeZIeHO B Tabwiie 19.

Tabmwuia 19
K Bb10paHHbBIH
Mopens OHCTPYKTOPCKOE O6o3HaueHMe NpY 3aKase MO/ iMaria3ox
o0o3HaueHre
n3Mepenus, B
ITH-250 TBI'].01.2209-250B  [ITH-250 (80 B) ot 0 10 80
ITH-250 (120 B) or 0 mo 120
ITH-250 (160 B) ot 0 g0 160
ITH-250 (250 B) ot 0 go 250

7.7.1.3 B ckobkax Tmocje Ha3BaHUS MOJe/nu TipeoOpa3oBaTenss YKa3biBaeTCs HeoOXOAUMBIN
MOAMana3oH, Ha KOTOPBIM [lo/DKeH ObITh HacTpoeH TmipeoOpasoBatenb. [lopamarnia3oH
ripeo6pa3oBaresisi MOXKeT OBbITh M3MEeHEH MpH Hanazike (cm. 1. 7.7.4).

7.7.2 TexHrWueCKHe XapaKTePUCTUKHU

7.7.2.1 TlpeoOpa3oBaTesy 3allMIleHbl OT BbIXOJA W3 CTPOS TPH I0Jaue Ha BXOJ IMOCTOSHHOTO
HarpsoKeHUs.

7.7.2.2 DnekTpuuyeckye XapaKTepUCTHUKHM, He 3aBUCALMe OT YCTaHOBJIEHHOIO /Juaria3oHa
v3MepeHusi, puBeieHbI B Tabsuie 20.

Tabmuna 20

HaumMmeHoBanue 3HaueHue
KonuyecTBo KaHa0B 4
HarnpsikeHue nutanus, B 12
[oTpebsisieMasi MOILIHOCTb OT UCTOYHUKA MTUTaHUs, He Oosiee, BT 1,2
HomuyHanbHBIM AWana30H 4aCTOT BXOAHOTO CUTrHama, 'y ot 45 1o 55
[TpenenbHbIN AMAaNa30H YaCTOT BXOHOTO CUTHaMA, ['1] OT 5 10 75
HomuHa/mpHOe BBIXOHOE HarpspKeHHe rpeobpa3soBaresieit 5
(mericTBylOLLlee 3HAUEHME [IepeMeHHOr0 HanpsbkeHus ), B
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7.7.2.3 DneKTpuuecKkre XapaKTePUCTUKH, 3aBHUCAIIVE OT BBIOPDAHHOTO TIOAAMAarna3oHa U3MepeHus,
nipyBeZieHbl B Tabnumiie 21.

Tabnuria 21
[vana3oH v3MepeHUs [|eHCTBYIOLLETO or 0 or 0 or 0 or 0
3HaueHUs IlepeMeHHOr0 HarpsbkeHus, B o 80 no 120 o 160 o 250
[osroBpeMeHHas reperpy3ouHas
CII0COOHOCTB,
IOCTOSSHHOT'O HaIpsDKeHUsl UIn 170 170 200 450

JleMCTBYIOLLer0 3HaUeHMs! IepeMeHHOr0
HarpsbkeHusi, B

BxoziHOe conpoTHBIeHUE, He MeHee,

75 110 150 240
KOMm

[ToTpebnsiemast MOIIHOCTB 110 K&XK/[OMY
M3MepHUTeIbHOMY BXOAYy, He Oonee, BA

0,1 0,2 0,2 0,3

7.7.2.4 MexaHn4eCKre XapaKTepPUCTUKY TIPUBeJieHbI B TabsuLe 22.

Tabmura 22

Haumenosanue 3HaueHue

Macca Kr, He bosee

nipeobpa3oBartesisi 6e3 po3eTKu 0,4

pO3€eTKHU 0,4
TabapuTHbIe pa3mepsl (6e3 po3eTKH), MM

IWPUHA 69

BBICOTA 171

rmybvHa 117
['abapuTHbIE pa3Mepbl (YCTaHOBJIEH B PO3€ETKY), MM

LIMPHHA 70

BBICOTA 171

rmyOvHa 125

7.7.2.5 T'abapuTHBIE U YCTAaHOBOUHBIE pa3MephI ITPUBE/IeHBI Ha PUCYHKe 77 B TIPUIOKEHUH A.
7.7.3 Pabota

7.7.3.1 CTpyKTypHas Cxema OFHOr0 KaHaja rpeobpa3oBaresisi IPUBeJieHa Ha pUCYHKe 23.

Tp DA
Cxema ’
—— = repernueHns
npeaenoe
U i‘ |

Pucynok 23

Y

7.7.3.2 BxomHoe HampsbKeHHe TOCTyIlaeT Ha Pe3UCTHUBHYIO CXeMy TepeK/HoueHUs TpejiesioB,
KoTopast Tipeobpa3yeT BXOJHOe HarpsbkeHue B TOK. [lajiee TOK MPOXOJUT yepe3 TpaHCHOpPMaTop
TOKA M B Harpy3ouyHOM pe3ucTope TpeoOpa3yeTcs B HarpsbkeHHe, KOTOpOe YCUIMBAeTCs
OTepaLMOHHBIM YCUTUTE/IEM U TIOCTYTIaeT Ha BBIXO/, peoOpa3oBareJis.
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7.7.4 BbIbop Auamna3oHa

7.7.4.1 [1ns BeIOOpa Auara3oHa HEOOXOJUMO CHATH KPBIIIKY TIpeobpa3oBartesis.

7.7.4.2 Bbibop Auamna3oHa OCYIIECTB/ISETCS HE3aBUCHUMO /I KaKAOTO0 KaHaja usMmepeHus 1-4
COOTBETCTBYIOLUM T0JI0KeHHEeM [kamriepoB JP1-JP4.

7.7.4.3 MecToHaxox/ieHue [KaMIlepOB U HeoOXoJuMoe TI0Jio)KeHHe [KaMIiepoB [/ Bbibopa
Jlvaria3oHa yKas3aHbl Ha DUCYHKe 24.

7.7.4.4 Tlocne u3MeHeHUs Juaria30Ha He0OX0AUMO TIPOBECTU KalMOPOBKY rpeobpa3oBarelisi.

= |
Rét [ R4z m mat R44 j
l L t l

J]D AL L | L
£ 2 [eS88 160B
HDDDD DD]DTDDDD good 3y T 9 H

j m N O O O NN 1208
2388 80B
HP S HDH |

JP1
JP2

PucyHnok 24

7.7.5 CxeMa NOJKIOUeHUsI

7.7.5.1 TlpeoOpa3oBatesi WMeOT 4 He3aBHCHUMBIX KaHa/la, KOTOPble MOXXHO TOAK/IIOUaTh K
v3MepsieMbIM LiersiM KakK OT[e/lbHO, TaK M MCIIO/b3ysl pas/iiuHble CXeMbl MOAK/IHYeHus,
HanpuMmep «3Be3za» U T.II.

7.7.5.2 Hymepauusi BLIBOZIOB TipeoOpa3oBatesisi TpuBeZieHa Ha pUCYyHKe 25 (BHJ CO CTOPOHBI
JIULIEBOM TIaHesn).

B ]
e ~
1 Beix.1 |2
K cucreMHOMY K cucremMHomy
Broky 3|0 Boix.2 | 4 Broky
I q i nnu
KOHLEHTpaTOpY §|+12B  Bbix3|6| | «ouuenTpatopy
KP-32A . 71-12B Bbix.4 [g | KP-32A
(9| U* U1 [10]
11| U2* U2 |12
BxoaHbie J L BxogHbie
Lenu 13| U3* Us |14 Lenu
L 15| U4* Us (16 )
- [9 o]

PucyHok 25
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7.8 V3MEPUTEJIBHBIE IIPEOBPA3OBATEJIM CUJIBI TEPEMEHHOI'O
TOKA (TIT)

7.8.1 O0o3HaueHMe TIPU 3aKaze

7.8.1.1 M3roTaBnuBaeTCcs HECKOJILKO Mogesell mpeoOpa3oBaTesiell, pPaCcCUMTAHHBIX Ha pa3HbIe
Jvara3oHbl u3Mepenus. Kaxkgast Moziesis ipeobpa3oBaresisi IMeeT HeCKOJTBKO MO//IHara30HoB.
7.8.1.2 Ob6o3HaueHHe TIpU 3aKase TPUBeZIEHO B Tabwiie 23.

Tabmuia 23
Mogensb KoHCTpyKTOpCKOEe BribpanHbiii
O6o3HaueHwUe Mpy 3aKase TIOZIAMaria30H
nipeobpa3oBare’is o0o3HaueHue
n3Mepenus, A
TIT-20 (2A) ot 0 710 2
I1T-20 (4A) or 0 no 4
I1T-20 TBT'1].01.2609-20A
TIT-20 (10A) or 0 70 10
I1T-20 (20A) ot 0 1o 20
I1T-200 (20A) ot 0 mo 20
I1T-200 (40A) ot 0 1o 40
I1T-200 TBT'1].01.2609-200A
ITT-200 (100A) ot 0 no 100
ITT-200 (200A) ot 0 5o 200

1.1.0.1 B ckobkax TiOC/e Ha3BaHWUs Mofenw TMpeobpa3oBaresisi yKa3bIBaeTCsl HeOOXOJUMBIH
NojiiManasoH, Ha KOTOpbI Jo/bkeH ObITh HacTpoeH mpeobOpasoBarens. IlogauanasoH
npeobpa3oBatesst MOKeT ObITh U3MeHEH IpY Hasajke (cM. 1. 7.8.4 ).
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7.8.2 TexHuuyeckue XapakKTepUCTUKU

7.8.2.1 OcHOBHEIE 3J/IGKTpUUeCKHe XdPaKTePHUCTUKH Hp806pa3OBaTeHeﬁ CHJIBI TIepeMeHHOI'0 TOKa

nipYBeZieHbl B Tabnuiie 24.

Tabmumiia 24
HaumenoBanue 3HaueHUe

KonnuecTBo KaHai0B 4
Harpsokenue nurtanus, B +12
[MToTpebmnsieMast MOIITHOCTb OT UCTOUHWKA TIUTaHUs, BT 1,2
HomuHanbHBIN 4aCTOTHBIM AWana3oH BXOAHOTO CUrHana, ['n ot 45 10 55
JonyCcTUMBIN 4aCTOTHBIN jMana3oH BXOAHOI0O cUrHana, I'y oT 5710 75
HomuHaisHOe BBIXOHOE HarlpsbkeHre Tipeobpa3oBareieit 5
(meiicTBytOlLLlee 3HAUEHME TIEPEMEHHOTr0 HanpsbkeHus), B
BxogHoe corpoTuB/ieHNe epeMeHHOMY TOKY yactoToi 50 I, 0,0075
Owm, He Oonee
[MTorpebsisieMast MOIIIHOCTB TI0 BXOZY, Ha a3y, BA, He Gonee 1°*#0,0075
TepMuueckasi CTOMKOCTB U Tleperpy304Hasi ClioCOOHOCTb TOKOBOM LieTn
nipeobpa3oBaTesieil mepeMeHHOT0 TOKa:

AJINTEJIBHO Jio 10A

KpaTKOBpeMeHHO, 1 cek 710 200A

7.8.2.2 MexaHnUecKre XapaKTepUCTUKK TpeoOpa3oBaresieil CH/bl TIepeMeHHOTO TOKA TPHUBEZEHbI

B Tabmiie 25.

Tabmwuia 25
HaumeHnoBaHue 3HaueHue
Macca kr, He boiee
nipeobpa3oBartesisi 6e3 po3eTKH 0,7
pO3eTKH 0,4
T'abapuTtHbIe pa3mepsl (6e3 pO3eTKH), MM
LIMpHHA 69
BBICOTA 171
ryOuHa 117
T'abapuTHbIe pa3Mepbl (yCTaHOBJIEH B PO3€TKY ), MM
LIMpHHA 70
BBICOTA 171
ryOuHa 125

1.1.0.2 T'abapuTHbIe ¥ yCTAHOBOUHBIE Pa3Mephl MPHBeZieHbl Ha PUCYHKe 77 B TIPUIOKEHUH A.
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7.8.3 Pabora

CTPYKTypHaH CXeMd OJHOI'O KaHdJ/ld Hp606p830BaTEIIH MnpuBeJAeHad Ha pUCYHKe 26.

Cxema
NepeKnoYeHun
npegencs

DA

Tp

L1

PucyHnoxk 26

Ha Bxoze mpeobpa3soBaresnsi ycraHoOB/ieH TpaHchopMmarop Toka. C BbIxofa TpaHCgopMmaTropa TOK
MOZ[AETCS Ha TMPeLM3UOHHBIM Harpy304HBINA Pe3UCTOp, Ha KOTOPOM TpeoOpasyeTcsi B HarpsiKeHHe.
[Manee HanpspKeHHe TOCTYTIAeT Ha CXeMy MePeK/IIoueHHs TIpe/ie/ioB U MacCITaOUPOBAaHUSI CUTHAJIOB
Ha OCHOBe OIepaluoHHOro ycwaurtens. Ha BbIXoZie OMepaliOHHOTO YCHIUTENsS TI0/TydyaeTcst
HamnpsDKeHUe, TPOMOPLIMOHANBHOEe CHIe BXOJHOTO TOKA, KOTOpOe TIIOCTYIaeT Ha BBIXOJ
npeoOpa3oBareis.

7.8.4 Bowibop AuariazoHa

7.8.4.1 [lns BeIOOpa AMaria3oHa HEOOXOAUMO CHSITH KPBIIIKY TIpeobpa3oBaresisi.

7.8.4.2 Bpibop auara3oHa OCYIIECTB/ISETCS HE3aBUCUMO [/ KaXKJOro KaHajaa u3MepeHus: 1-4
COOTBETCTBYIOILIUM TI0/I0’)KeHreM mxamrepos JP1-JP4.

7.8.4.3 MecToHaxoXKeHe W HeoOXoAUMOe TIOJIO)KeHHe JKaMIlepoB [jisi BbIOOpa /uaria3oHa
yKasaHbl Ha pUCYHKe 27.

7.8.4.4 Tlocne u3MeHeHUs /[Mara3oHa Heo0X0AUMO TTPOBECTH KaJMOPOBKY MpeoOpa3oBareris.

nT-200 NT-20

§s3S] 200 20A
1234

10A

ggﬂg 40A 4A
234

[eledel - L
TE0wE1  TGMLGTLZA0E.Z101  R22EIAE ZOA ZA

Pucynok 27

7.8.5 Cxema nmoJK/IH0ueHust

7.8.5.1 TIpeobpa3oBarenn uMMelOT 4 He3aBUCHMMBIX KaHala, KOTOpble MOXKHO TMOAK/IOUaTh K
r3MepsieMbIM LielIIM KakK OTZJe/JIbHO, TaK W MCIO/b3ysl pas/IdyHble CXeMbl IOJK/IFOUEHUS,
Harpumep «3Be3ja» 1 T.II.

7.8.5.2 Hymepaiusi BBIBOZOB TpeoOpa3oBaresisi MpvBeileHa Ha PUCYHKe 28 (BHZ CO CTOPOHBI
JIVL[€BOM TIaHeN).
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7.9 M3MEPUTEJIbHBLIE ITPEOBPA3OBATEJIV IIOCTOAHHOI'O 1
[TEPEMEHHOI'O HAITPS)KEHWSA (I1ITH)

7.9.1 O0o3HaueHMe TIPU 3aKa3ze

7.9.1.1 M3roTtaBnuBaeTCcs HECKOJIBKO Mogesell mpeoOpa3oBaTesiell, pacCUMTAHHBIX Ha pa3HbIe
Jiiara3oHbl U3MepeHusl.
7.9.1.2 O6o3HaueHHe TIpU 3aKa3e TPUBeZIEHO B Tabwiie 26.

Tabnuiia 26
OGo3HaYeHIE KoHCTpyKTOpCKOE nara3oH usmMepeHust
TpM 3aKase o6o03HaueHue
[TocTostHHOTO HarpsbkeHUs | [lepeMeHHOr0 HarpsHKeHUs
I1ITH-0,2 TBI'1.01.2909-0,2B |ot -0,2 B no 0,2B or 0 10 200 MB *
(ot 0 g0 150 MB) *
[1ITH-24 TBI'1.01.2309-24B |oTr-24 B no 24 B ot 0 1o 20 B
[TTTH-330 TBI'I.01.2309-330B |otr-330 B 1o 330 B ot 0 10 250 B
[TITH-600 TBI'.01.2309-600B |oT -600 B no 600 B ot 0 10 600 B

7.9.2 TexHuuyeckue XapakKTepUCTUKU

7.9.2.1 OcHOBHBIE 3/IeKTPHUYeCKHe XapaKTePHUCTUKY TIPUBeieHbI B Tabsie 27.

Tabmuria 27

HanmenoBaHue 3HaueHue
KonuuectBo KaHanoB 4
Harnpsokenue nuranus, B +12
[Torpebasiemast MOIITHOCTB, He 6osee, BT 2
HomuyHanbHBIM AWana3oH 4acTOT BXOJHOIO CUrHasa, [ ot 0 mo 85

Baumanue !

CucremHbli 010K obOecrieunBaer He Oosee 5 BT pAnsA nUTaHMA KaKAOro MOAY/IA
npeobpa3oBaresiedl, MO3TOMYy Ha OJUH MOJYy/b Npeo0pa3oBare/ieil He/lb3sl YCTaHAB/IUBATh
Oosiee 2 mpeoOpa3oBaresieii MOCTOTHHOI0 TOKA W/IX HAaNIPSDKEHHS.

IIpu Heo0X0JUMOCTH YCTAHOBKH B MOJy/Ib 0o/iee 2 mpeodpa3oBaTe/ied MOCTOAHHOIO TOKAa WIH
MOCTOSTHHOTO HANpPsDKeHHs, - HY)KHO TNPUMEHATb MOAY/JIM mpeoOpa3oBaTesiel ¢
JIOMO/THUTEe/TbHBIM HCTOUHHKOM NMUTaHua +-12B.

1  pns cucteMHbIX 610KoB AYPA-08-K2, AYPA-08-K3, AYPA-08-KP, kou1jeHTparopa KP-32A
2 ans cucteMHbIX 6mokoB AYPA-256, AYPA-08-K1 TBT'T1.01.1111



TBI'll.411733.003 P32

53

7.9.2.2 XapakTepuCTHKH, 3aBUCSLLKe OT YCTaHOBJIEHHOTO [AMaria3oHa HM3MepeHHs TpHBeeHbl B

Tabnuie 28.
Tabmuiia 28
Mopgesns ipeobpa3oBaterisi [TTH-0,2 | TIITH-24 [ITTH-330 [ITTH-600
HonroBpeMeHHasi reperpy3ouHasi 0,3 30 350 600
CroCcoOHOCTB,
TOCTOSIHHOTO HarpsDKeHUsT WU
JeACTBYIOLL[Er0 3HAYEHUSsT
TIepeMeHHOr0 HanpskeHusi, B
BxogHoe corpoTuB/ieHre, He MeHee, 1 10 1000 1000
KOM
[TorpebsisieMasi MOIIIHOCTD TI0 KaXK[OMY 0,01 0,06 0,15 0,36
M3MepuTeIbHOMY BX0ay, He Oosee, BA
7.9.2.3 MexaHUuyeCcKre XapaKTepUCTUKU TTpUBeZieHbI B Tabwiie 29.
Tabmwmia 29
Haumenosanue 3HaueHUe
Macca kr, He boiee
nipeobpa3oBartesisi 6e3 po3eTKH 0,4
pO3eTKHU 0,4
['abaputHbIe pa3mepsl (6e3 po3eTKH), MM
LIMpUHA 69
BBICOTA 171
ryOuHa 117
'abapuTHbIe pa3Mepbl (YCTaHOBJIEH B PO3€TKY), MM
LIMpUHA 70
BBICOTA 171
rmybvHa 125

7.9.2.4 T'abapuTHBIE U YCTAaHOBOUHBIE pa3MephI ITPUBe/IeHbI HA PUCYHKe 77 B IIPUIOKEHUH A.
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7.9.3 Pabora

7.9.3.1 CrTpyKTypHas cxema OJHOTO KaHajia rpeobpa3oBaTe/isi MpUBeleHa Ha pUCYHKe 29.

CTpyKkTypHas cxema npeobpasoBaTens
3

REx

st[i>

Unzon

7.9.3.2 BxopHOoe HarpsbKeHUe

npeobpa3oBaTesisi WMeeT He3aBUCUMYHO

BTOPI/Iqulﬁ HNCTOYHHK IMUTAHUA.

7.9.4 CxeMma NOAK/IOYEHUS

7.9.4.1 TlpeobGpa3oBaTesi WMeHOT 4 He3aBHUCUMBIX KaHasa, KOTOPble MOXXHO TIOAK/IIOUaTh K
v3MepsieMbIM LIelsIM KaK OT[e/lbHO, TaK M MCIOJb3ysl pa3/MuHble CXeMbl TOJK/I0UeHUs,

Harpumep «3Be3ja» U T.II.

7.9.4.2 Hywmepaius BbIBOJIOB TIpeobpa3oBare/isi mprBeJeHa Ha pucyHKe 30 (B CO CTOPOHBI

JIVL[eBOM TIaHeJIN).

K cucremHomy
Gnoky
ANK
KOHUEeHTpaTopy
KP-32A

BxoaHbie
Leru

<

MOCTyIaeT

N

[a] [&] [2] [e] [3] [o] [] [+]

N

-

Pucynok 29

Ha

Bbix.1

0 Bbix.2
+12B Bbix.3
-12B Bbix.4
Ut(+)  U1()
U2(+)  U2(-)
Us(+)  Us()
Ua(+) Ua(-)

3] 2] 8] [3] [=] =] [2] |~

Pucynok 30

.

AN

Pe3UCTUBHBIN
W30/IMPOBaHHbIN  ycunuTenb W Jud@epeHlManbHbIA  YCUIUTENb, KOTOPbIA OCYIeCTB/sIeT
MaciuTabrupoBaHUe CUTHaA, HalpsbKeHHe MoJaéTcst Ha BIxXo[, Tipeobpa3oBarers. KaabIii KaHas
raJibBAHUUECKYI0 pa3Bs3Ky U W30JMPOBaHHbIN

A

>

.

JlenuTelb.

K cuctemHomy
onoky
Anu
KOHUEHTpaTopy
KP-32A

BxoaHbie
ueriu



TBI'11.411733.003 P32 55

7.10 UIBMEPUTEJIBHBIE ITPEOBPA3OBATEJIN CUJIBI ITOCTOAHHOI'O
W ITEPEMEHHOTI'O TOKA (ITIIT)

7.10.1 O6o3HaueHUe MPH 3aKaze

7.10.1.1 UsroraBiuBaeTcsi HECKOJBbKO Mojesieli TpeoOpa3oBaresielf, paCcCUMTAaHHBIX Ha pa3HbIe
Jiiara3oHbl U3MepeHusl.
7.10.1.2 O6o3HaueHuUe MPH 3aKa3e MpuBeeHo B Tabmure 30.

Tabmwmia 30
Obosnavenne KoHCTpyKTOpCKOE [Tyiana3oH U3MepPeHHsT CHJ/IbI IIOCTOSIHHOTO TOKa
TpH 3aKadse o603HaueHue
CHJIBI TIOCTOSIHHOTO JeHCTBYOII[ee 3HaUeHHe
TOKa TIepeMeHHOr0 TOKa
I1I17T-0,02 TBI'11.01.2709-20mMA ot -20 MA 50 20 MA ot 0 mo 20 MA
II1T-0,2 TBI'1.01.2709-200MA ot -200 MA g0 200 MA |oT 0 go 200 MA

7.10.2 TexHuueckue XapakKTepUCTUKU

7.10.2.1 OcHOBHBbIe 37IeKTpUYeCKHe XapaKTepUCTHKY MprBeieHbl B Tabmure 31.

Tabsmura 31

HavmeHnoBaHue 3HaueHue
KonuuecTtBo KaHanoB 4
HarnpsokeHue nuTaHus, 1ojlyyaeMoe OT KOHLieHTpaTopa, B 24
[Torpebasiemast MOIITHOCTb OT KOHLIEHTpATopa, He 6osee, BT 2
HomuHanbHbIN [Uana3oH 4aCcTOT BXOAHOIO CMrHania, ['y ot 0 go 85

Baumanme !
CucremHblii O/10K oOecieunBaeT He 0Oosiee 5 BT ansA nUTaHMA KaKAOro MOAY/IA

npeo0pa3oBare/ieif, MO3TOMy Ha OfWH MOAY/]b TNpeoOpa3oBaresieil He/b3s YCTaHAB/IMBATh
0oJ1ee 2 npeo6pa3oBaresiel MOCTOSTHHOTO TOKA H/IM HaNPSDKEHUS.

IIpu He00X0JUMOCTH YCTAHOBKH B MOAY/Ib 0oJiee 2 peodpa3oBare/ieil MOCTOSTHHOTO TOKA W/IH
MOCTOSTHHOTO HANpPSDKeHHs, - HY)KHO TNPUMEHATb MOAY/JIM mpeoOpa3oBaTe/iell ¢
JIOTI0/THUTE/IbHBIM HCTOUHUKOM NUTaHuda +-12B.
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7.10.2.2 MexaHU4ecKHe XapaKTepUCTHKH MTpYBeieHbI B Tabmuie 32.

Tabnuria 32

HaumMmeHnoBaHue 3HaueHue

Macca kr, He bosee

ripeoOpa3oBate/isi 6e3 po3eTKU 0,4

pOo3eTKu 0,4
abaputHble pa3mepsl (6e3 po3eTkKu), MM

LIMpHHA 69

BBICOTA 171

rmyOuHa 117
['abapuTtHbie pa3Mepbl (YCTaHOBJIEH B PO3€TKY), MM

LIMpHHA 70

BBICOTA 171

rmyOuHa 125

7.10.2.3 T'abapuTHbIe ¥ yCTAaHOBOUHBIE pa3Mephl MpHBeieHbl Ha PUCYHKe 77 B TIPUIOKEHUH A.

7.10.3 Pabora

7.10.3.1 CtpyKTypHas cXxeMa O/IHOTO KaHasia rpeoOpa3oBaresisi IpUBeZieHa Ha pUCyHKe 31.

CTpyKkTypHas cxema npeobpasoBaTens

R
—
- | R1 oY
IBXQ : >
* ' — UBbIx
Rd
DCADC
|
| UnuT
Uunzon | <]
Pucynok 31

7.10.3.2 BxopHOM TOK MOCTyIaeT Ha TOKOW3MEPUTE/bHBIN PEe3UCTOp, Aajee uepe3 pe3rCTUBHBIN
JleniTenb, W30/IMPOBAaHHBIM  yCcwiuTenb U JuddepeHLMaNbHbld  YCUIUTENb, KOTODPbIN
OCYILLeCTB/sIeT MacliTabupoBaHUe CUrHasa, IOAy4YeHHOe HamnpsbKeHWe TOfaéTcsi Ha BBIXO[
npeobpasoBarens. Kaxzplli KaHan npeobpa3oBaresisi MMeeT He3aBUCHMYIO Ta/lbBaHUUECKYIO
pasBs3Ky U U30/IMPOBAHHBIA BTOPUYHBIN UCTOYHMK MTUTAHUSI.

7.10.4 Cxema NoK/IHOYeHUS

7.10.4.1 TIpeobpa3oBarenu UMeHOT 4 He3aBUCUMbBIX KaHajla, KOTOpPble MOXXHO TOJK/IOUaTh K
y3MepsieMbIM LielsiIM KaK OTZAe/JbHO, TaK M MWCIIO/Ib3ysl pas3/iMuyHble CXeMbl TOAK/IIOUeHUS,
Harpumep «3Be3ja» U T.I1.
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7.10.4.2 Hymeparusi BLIBOZIOB TipeoOpa3oBare/isi prBeJeHa Ha pUcyHKe 32 (BU/ CO CTOPOHBI

JIUL[eBOM TlaHesn).
o) o

s ™
1 Bbix.1 [ 2
K cucteMHOMY K cucteMHoOMy
Bnoky 3|0 Buix.2 | 4 oroky
nnu 9 1 W
KOHLIEHTpaTopy [5|+12B  Boix3|6 KOHUEHTpaTopy
KP-32A § 71.128 Boix.4 [ g ) KP-32A
CTe| 1+ nE [10]
1| 2(+ 12(-) |12
BxonHbie b E ) *) :I . BxogHbie
uenm 13| 13(+) i3(-) (14 Lenu
L 15| l4(+) la(-) |16 )
B c
PucyHok 32

7.11 KABEJIU JJ15 TIOOK/TFOUEHVSA MO Y/IEN
[TPEOBPA3OBATEJIEN C AHAJIOT'OBBIMU BEIXOOAMU

7.11.1 CranmapTHple AIUHBI KaOeineld i TOIKIIOYEHHS K CHCTEMHOMY OJIOKYy MOJyJeH
npeoOpa3zoBarenei ¢ aHaIOroBbIM BBIX0JIOM: 50 cM - K IEPBOMY MOAYJIO, 65 CM - KO BTOPOMY,
90 cM - k TpeTtbeMy, 105 cm — k yeTBEpTOMY, 7 Wit 10 METPOB - €ClTi MOAYJb CTOUT B COCETHEM

mKkady.
7.11.2 O0o3HaueHHe TIPU 3aKase

O6o3HayeHMe TpU 3aKa3e JmiHa
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 10m
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8 NUSMEPUTEJ/IBHBIE ITPEOBPA3OBATE/IN C HIU®POBbIM
BbIXOJOM B ITPOTOKOJIE AYPA-P

8.1 HA3HAYUYEHUE

8.1.1 U3smepurenbHble TipeoOpa3oBaTesii € I[MGPOBBIM  BBIXOZOM  IIpeJHA3HAUeHbI /IS
raJibBaHUUeCKOM pa3Bs3KH U TMHEWHOTo TipeoOpa30BaHust BXOJHOTO CUTHAJIa HaMpsDKeHUsT (CHJTbI
TOKa) B 1[U(POBOI KOA /15 arbHeHIIIel rmepeiaun B CHCTeMHBIN 0/10K o ceT AYPA-P.

8.1.2 KoaddurmeHT npeobpazoBaHus ONpeiesiéH CieyIOIM 00pa3om:

K = D/ Xox
rge Dy, — BbIXOJHOE 3HaueHHe CUrHasia B LIU(POBOM Ko/e,
Xpx — 3HaUeHUe BXOJHOI0 CUTHaJIa.
8.1.3 B komrmiekT npeobpa3oBaresisi BXOAUT po3eTKa MepegHero nprcoefuHeHus. OMIHOHATBHO

MOXKHO 3aKa3aTb MOZY/Ib Mpeobpa3oBaresieii, Torga rpeobpa3oBaresib KOMIUIEKTYETCSI PO3eTKOM,
rpe/jHa3HaYeHHOM /I/I1 MOHTa)ka B OKHO I1aHe/IM U PO3eTKU IOCTAaBJISIOTCS CMOHTUPOBAaHHBIMU B
MOZYJIb.

8.1.4 Poserka BeimonHsieT ¢yHKUu0 BI: mpu n3BnedeHun npeoOpa3oBaTesst BXOAHbIE CUTHAJIBI
OTCOe[VHSIOTCS OT perucTparopa.

8.1.5 Po3eTku TOKOBBIX MpeoOpa3oBaresiell [OMOJHUTETHLHO 00eCIeurBaroT 3aMbIKaHUE TOKOBBIX
Lerieii Mpy U3BIeUeHNH TIpeobpa3oBaTeis.

8.2 TWIIbI U IVUATIA3OHBI U3MEPEHN S ITIPEOBPA3OBATEJIEN

8.2.1 BroimyckaeTcs TpU TUIA CIeliMaJIu3upOBaHHbIX BXOJHBIX TIpeobpa3oBaTtereil:
* mipeobpa3oBartesib nmepemMeHHoro HarpsbkeHust (ITPH);
* mipeobpa3oBatesib cujbl epeMeHHoro Toka (ITPT);
* mipeobpa3oBaTesib MOCTOSTHHOTO Hanpsbkenus (TTPTTH);
* mipeobpa3oBatesib CUsbl ocTosiHHOro ToKa (ITPIIT);
8.2.2 TIpeobpa3oBarenu nocrossHHoro HanpsbkeHusi (ITPITH) u mocrosiaHOro ToKa (ITPIIT) mMoryT

M3MepATh B TOM UMCJ/Ie U TlepeMeHHOoe HamnpshkeHre (TOK).

8.2.3 Bremmnuii Buj mnpeobpa3oBaresnieil npuBeféH Ha pucyHkKe 33. B 3aBucumocTu OT THMa
npeoOpa3yemMoro BXOJHOTO CHTHasa, KOpIiyca TpeoOpa3oBaTesield MMEIOT pa3/IMyHble L{BeTa:
nipeobpa3oBaresin niepeMeHHoro HarpspkeHus: (ITPH) wmeror Kkoprmyc 3e/1€HOTO  I[BeTa,
nipeobpa3oBaren niepeMeHHOro Toka (ITPT) umeror kopmyc 4épHOro 1iBeTa, mpeoOpa3oBaresn
noctostHHoro HanpsbkeHus (ITPITH) u nocrosinHoro Toka (ITPTIT) uMetot Koprtyc 6esoro 1igera.
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L

npeobpasoBarenb NepemMeHHoro
K TOKa (YepHbIiA Kopnyc)

Pa3sbeM ans nogknioyeHns
K KOHLIeHTpaTopy

WHaukatop
CE_Tb AYPA-P

_\_\_‘_‘—‘——\_._ _'_,_,_,—-—_'_'_'_ _\_\_\_\_‘_‘—‘——_‘_\_

MPTH
npeobpasoBarenb I'IOCTOHHHOFO
HaI'IpFI)KeHMﬂ (6enbiit Kopnyc

II ]
" MPH

npeoﬁpaaoaaTenb NepeMEeHHOro

Hal'IpFIH{EHI/IFI 3eneHblif Kopnyc

Pucynok 33
8.2.4 VI3mepsieMble BeJIMUMHBI, U MOJe/H mpeoOpa3oBaresiel, Bbimyckaembix OO0 «CBEW», a

TaK)Xe obecrieuriBaemMble IpeoOpa3oBaTe/sIMU TUara30Hbl U3MepeHus PUBeZieHbl B Tabmie 33.
8.2.4.1 Y Mopenel, UMeIOIIMX HECKOIBKO TMOJUAra30HOB W3MepeHus], MoJAuana3oH U3MepeHust
BbIOMpaeTCs )KamriepaMu, pacrioyioKeHHBIMU BHYTPH KOpITyca rpeo0Opa3oBarers.
8.2.4.2 IIna mpeobpa3oBaTesiedl TEpeMEHHOTO TOKA WM HampspDkeHusi B Tabmuile 33 yKasaHO
JIeMCTBYIOLee 3HaUeHUe ITepeMeHHOr0 TOKa Y HarpshKeHNsi COOTBETCTBEHHO.

8.2.4.3 Macmrabueii ko3pdurment K., — ykasbiBaetcs B WEB uHTepdeiice mnporpammbl
AuraQt.
Tabmuna 33
Ne |Mogenb W3mepsiemasi Be- | YcTaHOB- | /Iuaria3zoH Kosddumment | Macitab-
n/ |mpeobpaso- |MMUWHA JIEHHBIA | U3MepeHwUs, ripeobpa3oBa- | HbIH KO-
n |Barens [bKamre- |efuHULA U3MepeHus | Hust K ¢buyeHT
paMu Krnul
Jiaras3oH
1 |IIPH-250 |IlepemeHHOe 80B 0-80 B 200 0,005
HAMPDKERME 11208 |0-120B 133,333333  |0,0075
160 B 0-160 B 100 0,01
250 B 0-250 B 64 0,015625
2 |TIPT-20 Cuna nepemen- |2 A 0-2 A 8000 0,000125
Horo Toxa 4A 0-4 A 4000 0,00025
10 A 0-10 A 1600 0,000625
20 A 0-20 A 800 0,00125
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Ne |Mogenb N3mepsiemasi Be- | YcTaHOB- | [Inama3oH Kosddumment | Maciurtab-
n/ |mpeobpaso- |MMUWHA JIEHHBIA | U3MepeHwus, npeobpa3oBa- |HbIM K03(-
n |Baresns [bKamrie- |efWHULA U3MepeHus | Hust K buyeHT
pamu Ko
Jiiaras3oH
3 |IIPT-200 |Cwna nepemen- (20 A 0-20 A 800 0,00125
Horo Toxa 40 A 0-40 A 400 0,0025
100 A 0-100 A 160 0,00625
200 A 0-200 A 80 0,0125
4 |TTIPITH-0,2 |ITocTosiHHOE - ot muHyc 200 MB {80000 0,0000125
HarpsbKeHue no 200 mB
ITlepemeHHOe - 0-150 mB 80000 0,0000125
HanpspKeHue
5 |IIPIIH-24 |IlocTosiHHOE - oT MHUHYyC 24 B 800 0,00125
HarpsKeHue no 24 B
[TlepemeHHOe - 0-20 B 800 0,00125
HanpspKeHue
6 [ITPTIH-330 |IlocTosiHHOE - ot munyc 330 B 64 0,015625
HarpsbKeHue no 330 B
[TlepemeHHOe - 0-250 B 64 0,015625
HanpspKeHue
7 |ITPITH-600 |ITocTostHHOE - ot muHyc 600 B 26,66667 0,0375
HarpsbKeHue o 600 B
[TepemeHHOE - 0-600 B 26,66667 0,0375
HanpspKeHue
8 [IIPIIT-0,02 |Cwusa nocrosiH- |- ot muHyc 20 MA 800000 0,00000125
HOT'0 TOKa 1o 20 MA
Cwuiia nepemeH- |- 0-15 MA 800000 0,00000125
HOTO TOKa
9 [IIPIIT-0,2 |Cwsa nocrosiH- |- ot muHyc 200 MA  |80000 0,0000125
HOT'0 TOKa 1o 200 MA
Cuiia nepemeH- |- 0-150 MA 80000 0,0000125

HOI'0 TOKa
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8.3 KOHCTPYKIUA

8.3.1 ITlpeobpa3oBaresii MMeOT YHU(UIMPOBAHHBIE TIIACTMACCOBbIE KOPITyCa INTETICeTbHOr0
TUMa. (PUCYHOK 34).

PucyHok 34
Kpeika kopnyca (1) Kkpenutcs K pa3beMHOM 4acTy (2) ueTblppMsi BUHTaMu. Kpblilika kopriyca

umeer gBa (ukcatopa (3) s duKcanyy rpeobpa3oBaTesissi B OTBETHOH 4acTH pasbema (4).
KoHCTpyKIMsST BXOZHOTO pa3beMa aHa/JOTMYHA TPAJULIMOHHBIM MCIbITaTe/IbHbIM O/I0KaM THTIa
BU-6, uto obecrieunBaeT 3aMblKaHMe TOKOBBIX LieTleid TPU H3BAeueHUW IpeobOpa3oBaresiel,
BO3MO)KHOCTb TTPOTPY3KH U UCTILITAHMS U30/ISILIUY TIOABOAAIINX Kabesei.

Kopryca mnpeobpa3oBaresieli pa3HbIX TWIIOB BBITIOJTHEHbI W3 TUIACTMACChl PA3HOTO lIBeTa.
OTBeTHbBIE YaCTH pa3beMa rpeobpa3oBaresieli COOTBETCTBYIOT UM I10 LIBETY.

Ha pasbeme MeXxJy KOHTAKTHbIMU JjamMesisiMd (6) KMMeIOTCSl CrieljuaibHble Harpasstolue
BbICTYNbl (7), TIpefoXpaHsiioll[Me JaMeNad OT 3aMblKaHUW TIpU  CIyyallHOM TiepeKoce
nipeobpa3oBaTesisi B MOMEHT yCTaHOBKH B OTBETHYIO YacTh pa3bema. OTBeTHasl 4aCTh pa3bema
rvMeeT K/IeMMHUK (5) 11oJi BUHT M4 /1711 BXOJHBIX Y BBIXO/IHBIX LIeTTei.

B BepxHell uacTM Kopryca pacro/ioKeH pa3beM [ijisi MOAK/IIOUeHUs] K KOHLIeHTpaTopy CeTH
AYPA-P.

8.3.2 TlpeobOpa3oBaresii € ILM(POBBIM BBIXOZIOM KOMIUIEKTYIOTCSI PO3€TKaMH IepeiHero
rpucoeuHeHust (CM. PUCYHOK 78) JJig YCTaHOBKM Ha MOHTaXHYIO TaHesb. OMLMOHANbHO -
MOT'YT YCTaHABJIMBATLCS B MOJY/ISIX BXOAHBIX TipeoOpa3oBareseii (CM. pucyHok 21).

8.3.3 TlpeoOpa3oBaresii ¥ PO3€TKA OCHAIeHbl KOAWPYIOIUMU BCTaBKaMH [Jisl 3alUThl OT
YCTaHOBKH B PO3€TKY peoOpa3oBaresisi HeCOOTBETCTBYHOII[Er0 THTIA.
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8.4 T'AJIbBAHNYECKASA N30JIALNA

8.4.1 TIpeobpa3oBarenu TOKa U HaIpsbKeHHsI UMEIOT ra/TbBaHUUECKYI0 U307ISLHIO.

8.4.2 JluanekTtpryecKye CBOWCTBA M30JISLIMY NIPUBE/IEHBI B pa3zene «[lusneKTpuueckre CBOKMCTBa»
yacTy 1 HacTosIero pyKoBOZCTBA I10 SKCILTyaTalj|Hy.

8.4.3 Bxojbl u3MepuTeNbHBIX Mpeobpa3oBaTesiell HampshDKeHUs] C BXOJHBIM HarpsbkeHreM MeHee
60B OTHOCATCS K 1eTisiM ¢ pabourM HarpsbkeHreM MeHee 60B.

8.4.4 BxomHble 1l W3MepUTeNbHBIX TpeoOpa3oBaTesieil TOKAa U BXOJHbIE L€l U3MepUTe/IbHBIX
nipeoOpa3oBaTesiell HampsDKeHHs] C BXOAHBIM HarpsbkeHreM Oosee 60B OTHOCATCS K LIETSIM C
pabouriM HanpspkeHHeM O6osiee 60B.

8.5 HACTPOMKA

8.5.1 N3meHeHue nipesie/ioB U3MepeHusl

8.5.1.1 M3meHeHWe TMipe/ie/ioB H3MepeHUs KaXJOro u3 ueThipex KaHa/loB Tipeobpa3oBareis
MIPOM3BOAUTCA TIPU TIOMOLLM TepeMblueK (Z)KamrepoB), DPAacIIO/IOKeHHBIX BHYTPU KOpITyca
nipeobpa3oBaresi.

8.5.1.2 [1n11 u3MeHeHHs1 AMAaria30HOB U3MepeHUst HeoOX0UMO CHSITh KPBILIKY rpeoOpa3oBaresisi U
YCTaHOBUTH TEepPeMbIUKU TepeK/ouaresiedd B COOTBETCTBYyHOLee TMosiokeHre. CoOoTBeTCTBUE
TIO/IOYKEHHS TIepeMbIYeK Juara3oHy U3MepeHus yKa3aHo Huxke, B IL.IL. 8.7.3, 8.8.4.

8.5.2 KOcTtupoBka

8.5.2.1 FOcTtpoBKa KaXX[IOr0 KaHa/jia IpeoOpa3oBaresis  MPOW3BOJUTCA TIPU  TTOMOIIU
MOJCTPOEUHBIX Pe3uCTOpoB. KOCTUpOBKa MOXeT MPOM3BOAUTHCS aBTOHOMHO WM COBMECTHO C
perucTpaTropoM.

8.5.2.2 HOctupoBka mpeoOpa3oBaresieii HarpsyKeHHs] TIPOBOAWTCS TIPH 3HAU€HWH BXOZHOTO
HanpsDKeHUs] paBHOM BepxXHell TpaHulle iharia3oHa u3MepeHus ripeobpa3oBarers.

8.5.2.3 HOctupoBka npeobpa3oBaresieil TOKa C BepXHel rpaHuLiell Auarna3oHa u3Mepenus 10 40 A
TIPOBOZIUTCSL TPY 3HAYeHWM BXOJLHOIO TOKAa PaBHOM BepXHeM IpaHMlie Auara3’oHa H3MepeHWs
nipeo6pa3soBarens. [Ipu pabote c Tokom 40 A, He peKOMeH/yeTCs TofiaBaTh ero bosee yem Ha 60
CeK.

8.5.2.4 KOctupoBKa rpeobpa3oBaresieii TOKa C BepxHell rpaHuriel quara3oHa usmepenus 100 A u
200 A mpoBOAMTCA TIpY 3HAUeHWH BXogHOro Toka 50 A. Tlpu pabore c Tokom 50 A He
peKoMeHTyeTCs TIofiaBaTh ero 6osee uem Ha 60 cek.

8.5.2.5 Pe3ynbraT M3MepeHHsi COOTBETCTBYIOIero KaHasa cuuTbiBaeTcs B WEB wuHTepdeiice
perucrparopa. [Ipy MOMOLM TMOACTPOEYHOTO pPe3nCTopa HeoOXOJUMO JOOUTHCS COBIA/IEHHUS
TIOKa3aHWI PerucTparopa MolaHHOMY Ha BXO/, TipeoOpa3oBatesisi 3HaUeHUIO HarpsDKeHUsT (TOKa).

8.5.2.6 [loryckaeTcst MOTPeIHOCTb FOCTHPOBKU He 6osee 0.15%.

8.6  MOHTAX

8.6.1 MoHTaXX BBITIOJIHSIETCI B COOTBETCTBUM C YyKa3aHUsIMU pasfen «MoHTax» uvacth 1
Hacrosiero Po.

8.6.2 TIpeobpa3oBarenu C IUGPOBLIM BLIXOJOM, KaK TPaBUJIO, PaCIPeeNsIIoTCS 0 OOBLEKTY.
B 5TOM Ci1ydae po3eTku nepejHero nNpucoejvHeHUss MOHTUPYHOTCSI HA MOHTa)KHbIe TTaHeIu.

8.6.3 Bruixognble pa3béMbl cet AYPA-P mipeobpa3oBatesieli mofk/arouaroTcs K mopram Al...A8
KOHI[eHTpaTopoB Kabensmu Ethernet cat. 5e B COOTBETCTBUM CO CXeMOW 3/1eKTPHUYECKUX
COeJJMHEeHUU pernucrparopa.
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8.7 M3MEPUTEJIBHBIE ITIPEOBPA3SOBATEJIN IIEPEMEHHOI'O
HATIPA)KEHWSA (ITPH)

8.7.1 Obo3HaueHHe TIPU 3aKaze

8.7.1.1 M3roraBnuBaeTcst ofHa Moje/ib TIpeoOpa3oBaTesisi, UMeloIliasi HeCKOIBbKO TTO/Iara30HOB
V3MepeHusl.

8.7.1.2 Yka3zaHHbli B 0003HaueHWM TmpeoOpa3oBaressi [Juara3oH COOTBETCTBYET BEPXHEMY
3Ha4YeHHI0 MaKCMMa/bHOI0 MO Mana3oHa.

8.7.1.3 Obo3HaueHHe TpH 3aKa3e NIpUBeZEHO B Tabwviie 34.

Tabnmura 34
Mogenb nipeo6- | KoHcTpykTopckoe | O603HaueHue MpH 3aka3e | BbiOpaHHBINM Mo 1Uana3oH
pasoBareJis 0003HaueHue u3mepeHusi, B
ITPH-250 TBI'LI.03.2209- ITPH-250 (80B) ot 0 1o 80
2508 TTPH-250 (120B) ot 0 710 120
[TPH-250 (160B) ot 0 o 160
TIPH-250 (250B) ot 0 710 250

8.7.1.4 B ckobkax mocne o0o3HaueHHsi TmpeoOpa3oBaresis yKa3blBaeTCs HeoOXOJUMbIH
ToZ/IMarna3oH, Ha KOTOpbIM [Mo/bkeH ObITh HacTpoeH mipeoOpa3oBarenb. Ilopguana3oH
ripeoOpa3oBaTtesisi MOKeT ObITh U3MeHEH TIpU Hamake (cm. 1. 8.7.3).

8.7.1.5 Tlpeobpa3oBaTeny 3aluilieHbl OT BbIXOJA W3 CTPOsI MPH IOflaue Ha BXOJ TIOCTOSTHHOTO
HarpsoKeHUs..

8.7.1.6 OcHOBHBIE 3/IeEKTPUUECKHe XapaKTePUCTUKH MpHBeieHbI B Tabnuie 35.

Tabmuua 35

HaumenoBanue 3HaueHUe
KonunuecTBoO KaHa/IoB 4
HarnpsokeHue nutaHus, mojsiyyaeMoe OT KOHL|eHTparopa, B 24
[MToTpebsieMasi MOIITHOCTD OT KOHLIEHTpATOpa, He bosee, BT 2
HomuHaibHBIM AWana30H 4aCTOT BXOAHOTO CUTrHaja, 'y ot 45 mo 55
[IpenenbHBIN AMANa30H YaCTOT BXOJHOTO CUTHa/MA, '] 0T 5 10 75
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8.7.1.7 DnekTprueckre XapaKTePHUCTHKH, 3aBHUCAIIME OT BhIOpAHHOTO MOAJUara3oHa WU3MepeHus,

nipyBeZieHbl B Tabnuiie 36.

Tabuiia 36

[1ana3oH v3MepeHust 1eHCTBYIOLIEro
3HaueHMsl IepeMeHHOr0 HarnpsykeHus, B

ot 0
o 80

or 0
1o 120

ot 0
1o 160

ot 0 mo 250

[onroBpemMeHHas neperpy3ouHast
CII0COOHOCTB,

MOCTOSTHHOTO HaNpsUKeHUsT UIn
JleMCTBYIOLLer0 3HaUeHMs! IepeMeHHOr0
HarpsbkeHusi, B

170

170

200

450

BxogHoe conpoTuB/ieHre, He MeHee,
KOMm

75

110

150

240

[ToTpebnsiemast MOIIHOCTB 110 K&XK/[OMY
M3MepHUTeIbHOMY BXOAYy, He Oonee, BA

0,1

0,2

0,2

0,3

8.7.1.8 MexaHnyecKue XapaKTepUCTHKH NpHBeieHbI B Tabmuie 37.

Tabnwiia 37
HaumeHoBaHue 3HayeHue
Macca kr, He boiee
nipeobpa3oBatesisi 6e3 po3eTKH 0,4
PO3eTKH 0,4
'abapuTtHbIe pa3mepsl (6e3 pO3eTKH), MM
LIMpHHA 69
BBICOTA 171
ryOrHa 117
T'abapuTHbIe pa3Mepbl (YCTaHOBJIEH B PO3€TKY ), MM
LIMpHHA 70
BBICOTA 171
ryOuHa 125

8.7.1.9 T'abapuTHBIE M yCTaHOBOUHBIE pa3Mephl PUBeZIeHBI Ha PUCYHKe 77 B IPUIO’KEHNH A
8.7.2 Pabora

8.7.2.1 BxopHOe HarpspKeHue TMOCTyrnaeT Ha pPe3UCTUBHYH) CXeMy I[IepeK/IF0UeHUsl TpefiesioB,
KOTOpasi Tipeobpa3yeT BXO/HOe HarpsbkeHHWe B TOK. [lajiee TOK MPOXOAUT uepe3 TpaHC(hOpMaTop
TOKA M B Harpy304HOM pe3ucTope TipeoOpa3yeTcs B HarpsDKeHHe, KOTOpOe YCUIHUBAETCS
OTePALIMOHHBIM YCWINTE/IEM W TIOCTyMaeT Ha BXO/bl aHAIOro-lMdpoBOro npeobpasoBaresis
(ALIT).

8.7.2.2 TlporpammupyeMasi jorudeckasi uHTerpanabHas cxema (ITJIMC) ynpasnsier paboroit ALIIT u
rpuémoriepesiaTuikoM  cetu  AYPA-P, cuuThiBaeT  pe3ynabTaThl  aHa/lOro-1yGpoBOro
rpeoOpa3oBaHusi U TiepesiaeT u3MepeHuss B cetb AYPA-P 1o 3ampocam, MOCTyMarolUM OT
KOHLIeHTparopa.

8.7.2.3 Ceeromuopnbii uHAaukatop CETDH AYPA-P wmuraet 3e1eHbIM LIBETOM TIPU IITaTHOU
pabore: mpeobpa3oBareb MOAK/IIOUEH K TIOPTY A KOHI|eHTpaTopa U uzieT 00MeH WH(hOpMaIue.
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8.7.3 Bribop auara3zoHa

8.7.3.1 [Ins BeIOOpa /iMarna3oHa He0OXOIUMO CHSITh KPBIIIKY ITpeoOpa3oBareris.

8.7.3.2 Bpibop Auarna3oHa OCYIeCTB/ISIeTCS He3aBUCUMO [I/Is KaXX/0r0 KaHajia usMepenus 1, 2, 3,
4 COOTBETCTBYIOLLUM M0JIOKeHueM [pkamrepos JP3, JP4, JP1, JP2.

8.7.3.3 MecToHaxoXJeHre U HeoOXOoAWMOe II0JI0)KeHHe [KaMIlepoB /s BbIOOpa /[uaria3oHa
yKa3aHbl Ha pUCYHKe 35.

2508
1608
00'0
-bo
1P  Rs0 Rz R31 R29

1208 plicd 1P P4 ooo0

oo
[005g] 0000 0000 0000 0000

0000 00060 cooo
80B
sall
CBE.03.2208-2506 nzpth;gﬁfuvfu
X1 xz
Pucynok 35

8.7.4 Cxema NMOAK/IIOUeHUs

8.7.4.1 TlpeobpasoBaresii MMeIOT 4 He3aBUCHUMBIX KaHajla, KOTOpble MOXKHO TIOAK/IOYaTh K
v3MepsieMbIM LlelIM KakK OT[e/lbHO, TaK M MCIO0Jb3ysl pas/MuHble CXeMbl [OJK/I0UYeHUs,
HaripuMep «3Be3za» U T.0.
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8.7.4.2 Hymepanus BbIBOZIOB peoOpa3oBaresisi IpyUBeZieHa Ha PUCYHKe 36 (BH[] CO CTOPOHBI
JIUL[eBOM TlaHesn).

K koHueHTpaTopy
KP-8800 unu KP-8812

T

_O) R.-45 Q
_]:— 1 |Kopnyc Kopnyc| 2 —:L

"o Ut U1 [10] )
1] U2* U2 (12
BxogHbie L BxogHblie
Lenu 13| U3* Us |14 genm
15| U4* U4 {16
S -

9) ©]

PucyHok 36
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8.8 M3MEPUTE/ILHBIE [IPEOBPA30OBATE/N CUJ/IBI IEPEMEHHOI'O
TOKA (TIPT)

8.8.1 O6o3HaueHMe TIpU 3aKaze

8.8.1.1 M3roraBnuBaeTcst ofHa Moje/ib TTpeoOpa3oBaTesisi, UMeloIliasi HECKOIBbKO TO/Iara30HOB

V3MepeHusl.

8.8.1.2 YkazanHblii B 0003HaueHWM TmpeoOpa3oBaresisi [Juara3oH COOTBETCTBYET BEePXHEMY

3HAYE€HHWIO MdKCUMAJIBHOI'O ITOA AKX dIId30Had.

8.8.1.3 TlepeksroueHre Uara30HOB OCYILECTB/SIETCS PKaMIlepaMH Ha Tiiate rpeobpasoBarerisi.
8.8.1.4 O6o3HaueHue IMpH 3aKa3e NpUBeZeHO B Tab/wviie 38.

Tabsua 38

Mogenb nipeobpaso-
Baresis

KoHcTpyKkTOpCKOe
o0o3HaueHre

O06o3HaueHue TIpU
3aKase

Bri6paHHbIit
To/,Aara3ox
vu3MepeHus, A

[TPT-20 TBI'].03.2609-20A ITPT-20 (2A) ot 0 10 2
[TPT-20 (4A) or 0 no 4
ITPT-20 (10A) ot 0 1o 10
[TPT-20 (20A) or 0 no 20

[TPT-200 TBI'1].03.2609-200A ITPT-200 (20A) ot 0 10 20
ITPT-200 (40A) ot 0 1o 40
ITPT-200 (100A) ot 0 1o 100
ITPT-200 (200A) ot 0 5o 200

[TPT-200/4 CBE.03.2608-200A ITPT-200/4 (40A) ot 0 1o 40
[TPT-200/4 (200A) ot 0 5o 200

8.8.1.5 B ckobOkax rmoc/e Ha3BaHUS Moje/nu TipeoOpa3oBarenss yKa3blBaeTCs HeOoOXOAWMBIN

MOA/MAna3oH, Ha KOTOpPbIA [Jo/DKeH ObITh HacTpoeH mipeoOpasoBatenb. Ilogzauara3oH

ripeobpa3oBaTesisi MOKeT ObITh U3MEHEH TIpU Haslazike (cM. 1. 8.8.4 ).
8.8.2 TexHHWuecKue XapaKTePUCTUKHU
8.8.2.1 OcHOBHBIE 3/IeKTPHUUECKHe XapaKTePUCTUKH MpHBeieHbI B Tabuie 39.
Tabmuua 39

HaumMmeHoBanue 3HaueHUe

KonunuecTBoO KaHa/IoB 4
HarnpsikeHue nutaHus, mojsiyyaeMoe OT KOHL|eHTparopa, B 24
[MorpebsisieMast MOILIHOCTb OT KOHLIeHTpaTopa, He bosiee, BT 2
HomuyHanbHBIM AWana30H 4aCTOT BXOAHOTO CUTrHaja, 'y ot 45 1o 55
[TpenenbHBIN AMAaNa30H YaCTOT BXOJHOTO CUTHaMA, ['1] OT 5 10 75
BxofHoe corpoTuB/ieHre [OCTOSHHOMY WU I[IepeMeHHOMY TOKY 0,0075
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HaumenoBaHue 3HaueHUe

yacrtotoii g0 50 I'ty, He 6oee, OM

[ToTrpebnsiemast MOIITHOCTB TI0 BXOAY, Ha a3y, He 6onee, BA I** 0,0075

Tepmuueckasi CTOMKOCTb Y Tieperpy304yHasi ClTo0COOHOCTh TOKOBOM 1[eTTH
nipeobpa3oBaTeJieil mepeMeHHOT0 TOKa:
- IIUTe/IbHO 1010 A
- KpaTKOBPeMeHHO 10 1 cek: no 200A

8.8.2.2 MexaHnUeCcKHe XapaKTepHUCTUKH NpyUBe/eHbI B Tabmuiie 40

Tabmuia 40
HavmeHoBaHue 3HaueHue
Macca Kr, He 6oj1ee
nipeobpa3oBaresisi 6e3 po3eTKH 0,7
PO3eTKU 0,4
T'abaputHbie pa3mepsl (6e3 po3eTKH), MM
1IMpUHA 69
BbICOTA 171
rybuHa 117
['abapuTHBIe pa3Mepsl (YCTaHOB/IEH B PO3€TKY), MM
1IMpUHA 70
BbICOTA 171
rnybuHa 125

8.8.2.3 T'abapuTHBIE M yCTAaHOBOYHBIE pa3Mephl NPUBeZieHbl Ha PUCYHKe 77 B IIPUIOKEHNH A.

8.8.3 Pabora

8.8.3.1 BxozpHoi1 TOK uepe3 TpaHC(hOpMaTop TOKAa IIOCTyMaeT Ha MpEeLM3MOHHbINA pe3ucCTop,
KOTOpBIM TIpeoOpa3yeT BBIXOAHONW TOK TpaHchopMaTopa TOKa B HarpsbkeHue. [lanee
HanpspKeHWe, yCU/IeHHOe OMNepaLiOHHbIM YCUTUTe/IeM MOCTyNaeT Ha BXO/bl aHa/I0ro-Lr(poBoro
nipeoOpa3oBatesnis (ALIIT).

8.8.3.2 TIporpammupyemasi jjoruueckasi uHTerpanbHasi cxema (ITJIMC) ympasnsiet pabotoit AL u

nipuémoriepeatayikoM cet AYPA-P, cunuThIiBaeT pe3ysibTaThl aHa/I0ro-IudpoBoro rpeobpa3oBaHust

U repejaet usMepeHus B ceTb AYPA-P 1o 3anpocam, NocTymnarnM 0T KOHL|eHTpaTopa.

8.8.3.3 Ceromnopnbii vHAukatop CETDH AYPA-P wmuraer 3e1eHbIM LIBETOM TIPU IUTaTHOU
pabote: mpeobpa3oBaresb MOAK/IIOUYEH K MTOPTY A KOHIIEHTpaTopa 1 ujeT oOMeH nH(popMaryei.

8.8.4 Bribop auaria3zoHa

8.8.4.1 [ns BeibOpa [uara3oHa He0OXOAUMO CHSITh KPBILIKY TTpeobpa3oBaTtesisi.
8.8.4.2 Bribop Auama3oHa OCYIIECTB/ISETCS HEe3aBUCUMO [/IsS KaXKOro KaHaja HW3MepeHUs

COOTBETCTBYIOILMM I0/10)KeHreM mxamriepos JP1, JP2, JP3, JP4.
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8.8.4.3 MecToHaxoKJeHHe U HeoOXOoAUMOe II0JIOKEHHWEe [DKaMIIepoB /i BbIOOpa /[Auaria3oHa
npeobpa3oBaresnss CBE.03.2608-200A yka3aHbl Ha pucyHKe 37.
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25.08.2017

1

o
1

3 kaHan -__I

> o
0 o e .
4 KaHan _l:":

-

¢

m Uamlﬁllzma Q
_|

1 kaHan 0

P o= .
40A|i|mm—|:]—
S

2 kaHan
o0 o I
40a [T iz00a

JP4

i)

DDDDUD

1o

Uo

Pucynok 37

8.8.4.4 MecToHaxoXJeHHe U HeoOXOoAUMOe II0JIO)KeHHe [KaMIIepoB /i BbIOOpa /[uaria3oHa
nipeobpa3oBarenst TBI'11.03.2609-20A u TBI'11.03.2609-200A yka3aHbl Ha pUCYHKe 38.
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8.8.5 Cxema nogk/iroueHus

8.8.5.1 IIpeobpa3oBartesii uUMelOT 4 He3aBUCHUMbBIX KaHa/la, KOTOpble MOKHO TIOJK/IHOUaTh K
v3MepsieMbIM LIeTIsIM UCTO/Tb3ysl pa3/IMuHble CXeMbl MOAK/IFOUeHUs], HarpuMep «3Be3za».

8.8.5.2 Hymepaius BbIBOZIOB MpeoOpa3oBaresis prBe/ieHa Ha pucyHke 39 (BH[, CO CTOPOHBI
JIULIeBOM TIaHesn).

K koHueHTpaTopy
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8.9 U3SMEPUTEJIBHBIE IIPEOLPA3SOBATEJIN ITOCTOAHHOI'O
HAIIPS)KEHUSA (TTPTIH)

8.9.1 O6o3HaueHMe TIPU 3aKaze

8.9.2 Ob6o3HaueHue TIpU 3aKaze

8.9.2.1 M3roraBnMBaeTCcsl HECKOJBKO Mojesieli mpeobOpa3oBaresieif, pacCUATAHHLIX Ha pa3HbIe
JiMarna3oHbl U3MepeHusl.
8.9.2.2 OO6o3HaueHMe TIPH 3aKa3e TIpUBeeHO B Tabuile 41.

Tabnmuua 41
O6o3HaueHe TIpU KoHcTpykTOpCKOe [varna3oH u3MepeHus
3aKase o003HayeHue
ITocTosiHHOTO [TepemenHoro
HarpspKeHUst HarpsbkKeHUst
TTPITH-0,2 TBI'1.03.2909-0,2B ot -0,2 B 10 0,2B ot 0 1o 150 mMB
ITPITH-24 TBI'1.03.2309-24B oT -24 B 10 24 B ot 010 20 B
ITPITH-330 TBI'.03.2309-330B ot -330 B 10 330 B or 0 10 250 B
ITPITH-600 TBI'1.03.2309-600B ot -600 B go 600 B ot 0 10 600 B

8.9.3 TexHnuecKue XxapaKTePUCTUKHU

8.9.3.1 OcHoBHBI€ 3/IeKTPUUeCKHe XapaKTePUCTUKH MpHBeZieHbl B Tabvie 42.

Tabnuua 42

HavmeHnoBaHue 3HaueHue
KosiuecTBO KaHaIo0B 4
HanpspkeHue nvranus, rosydaemMoe OT KOHLIeHTparopa, B 24
[ToTpebsisieMast MOIIIHOCTb OT KOHI[eHTparTopa, He 6osiee, BT 4
HoMuHanbHBIN AHana3oH 4acTOT BXOJHOIO CUrHaa, ['1] ot 0 oo 85

8.9.3.2 DnekTpuuecKue XapaKTepUCTHKH, 3aBUCSIME OT Auaria3oHa npeobpasoBaresisi prBeieHbl
B Tabmiie 43.
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Tabmuiia 43
Mopenb nipeobpa3oBaterisi [TPITH-0,2 [TPITH-24 | ITPIIH-330 | ITPITH-600
HonroBpeMeHHasi reperpy3ouHasi 0,3 30 350 600
CII0COOHOCTB,

MOCTOSIHHOTO HampsKeHUsT UK
JIeACTBYIOLL[Er0 3HAYEHUST
repeMeHHOr0 HarnpsbkeHusi, B

BxopgHoe cornpotuBiieHue, He 1 10 1000 1000
MeHee, KOM
[ToTpebsisiemasi MOIIIHOCTD TIO 0,01 0,06 0,15 0,36

Ka)KZ[OMY H3MEePUTETLHOMY BXOLY,
He 6ojee, BA

8.9.3.3 MexaHnuecKHe XapaKTepHUCTHKH MpHBe/ieHbl B Tabuie 44.

Tabmuua 44

HaumMmeHoBaHUE 3HaueHue

Macca Kr, He 6oj1ee

nipeobpa3oBaresisi 6e3 po3eTKH 0,4

PO3eTKU 0,4
T'abaputHbIe pa3mepsl (6e3 po3eTKH), MM

1IMpUHA 69

BBICOTA 171

ryouHa 117
['abapuTHbIe pa3Mepsl (YCTaHOB/IEH B PO3€TKY), MM

1IMpUHA 70

BBICOTA 171

rnybuHa 125

8.9.3.4 T'abapuTHBIE M yCTAaHOBOYHBIE pa3Mephl PUBeZIeHbl Ha PUCYHKe 77 B IPUIOKEHNH A.
8.9.4 Pabora

8.9.4.1 BxopHOoe HaripsbkeHHe TIOCTYIaeT uepe3 pPe3UCTUBHBIM [leTuTe/lb U W30JMPOBAHHbBIN
oriepal[MOHHbIN YCHUIUTe/ b Ha BXOZBI aHa/oro-1dpororo peodbpasosaresis (ALITT).

8.9.4.2 TIporpammupyemasi joruueckast unrerpanbHas cxema (ITJIAC) yripaBnsier pabotoit ALIIT u
npuémorniepesatuukoM  cetu  AYPA-P, cuuTbiBaeT  pe3ynbTarthl  aHa/noro-LydpoBoro
npeobpa3oBaHus W TiepesaeT u3MepeHus B cetb AYPA-P mo 3ampocam, MOCTymawIydM OT
KOHILIeHTpaTopa.

8.9.4.3 Ceromnopnbii vHAukatop CETDH AYPA-P wmuraer 3en1eHbIM LIBETOM TIPU IUTaTHOU
pabote: mpeobpa3oBaresb MOAK/IIOUYEH K MTOPTY A KOHIIeHTpaTopa 1 ujeT oOMeH UH(popMaryei.
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8.9.5 Cxema nogk/iroueHus

8.9.5.1 IIpeobpa3oBaresii uUMeOT 4 He3aBUCHUMbBIX KaHa/la, KOTOpPble MOKHO TIOJK/IHOUaTh K
v3MepsieMbIM LIeMsIM KaK OT[e/lbHO, TaK M MCIOJb3ysl pa3/MuHble CXeMbl TOJK/IH0UYeHUs,
Harpumep «3Be3ja» U T.I1.

8.9.5.2 Hymepaiusi BbIBOJJOB TipeoOpa3oBaTesisi npuBefieHa Ha pucyHke 40 (BUA CO CTOPOHBI
JIMLeBOM TlaHesn).

K KOHUgHTpaTopy
KP-8800 wnm KP-8812

T

_Cj RU-45 Q
—I—:-— 1 {Kopnyc Kopnyc| 2 -——l

"ol 1(+) () [10]
1] 12(+) 12(-) |12
BxopgHsie J . BxopaHble
Lenu 13{ 13(+) 13(-) |14 Lenu
15| 14(+ -
15 (+) la(-) 18] |

9) ©

Pucynok 40
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8.10 UI3MEPUTEJILHBIE [TIPEOBPA30OBATEJIV CUJ/IBI TIOCTOSTHHOT'O
TOKA (TIPIIT)

8.10.1 O6o3HaueHUe MPH 3aKa3ze

8.10.1.1 WsroraBivBaeTcsi HECKOJIBKO Mopeneli TipeoOpa3oBaresiel, paCcCUMTAaHHBIX Ha pa3HbIe
Jiiara3oHbl U3MepeHusl.
8.10.1.2 OGo3HaueHMe TP 3aKa3e MpUBeeHO B Tabmuile 45.

Tabmuiia 45
O06o3HaueHue TIpH KoHcTpykTopckoe Jlnara3oH u3MepeHust CUJIbl TOCTOSSHHOTO TOKa
3aKase o0o03HaueHne
CHUJIbI TIOCTOSIHHOTO | ZIeHCTBYHOIIlee 3HaueHue
TOKa TepeMeHHOr0 TOKa
[TPTIT-0,02 TBI'].03.2709-20mMA ot -20 MA 110 20 MA ot 0 1o 14 MA
ITPIIT-0,2 TBI'1.03.2709-200MA ot -200 MA 10 200 MA ot 0 no 140 MA

8.10.2 TexHuyeckue XapakKTepUCTUKU

8.10.2.1 OcHoBHbIe 3/IeKTpHUECKIe XapaKTepUCTHUKY TTpUBe/ieHbI B Tabmmie 46.

Tabnuia 46

HavmeHnoBaHue 3HaueHue
KonmuyecTtBo KaHanos 4
HarpsokeHue nuTtaHus, mojlydaemMoe OT KOHLeHTpaTopa, B 24
[ToTpebsisiemast MOIITHOCTb OT KOHILIEHTpaTopa, He 6osee, BT 4
HomuHanbHbINM [Mana3oH 4aCcTOT BXOAHOTO CUrHana, ['y ot 0 go 85

8.10.2.2 MexaHWueCcKHe XapaKTepUCTHUKY IPUBeZieHbI B Tabmie 47.

Tabmwuia 47
Haumenosanue 3HaueHUe
Macca kr, He bosee
nipeobpa3oBatesisi 6e3 po3eTKH 0,4
pO3eTKH 0,4
TabapuTHbIe pa3mepsl (6e3 po3eTKu), MM
LIMpHHA 69
BBICOTA 171
ryOuHa 117
[abapuTHbIe pa3Mepsl (YCTaHOB/IEH B PO3€TKY), MM
LIMpHHA 70
BBICOTA 171
ryOuHa 125

8.10.2.3 T'abapuTHbIe ¥ yCTaHOBOYHbIE Pa3Mephl IPUBEJEHBI HAa PUCYHKe 77 B TIPUJIOKEHUH A.
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8.10.3 Pabora

8.10.3.1 BxoAHO TOK IOCTyTaeT Ha TPELM3MOHHBINA Pe3rCTop U mpeobpa3yeTcsi B HamNpsDKeHHe,
KOTOpOe 4epe3 H30/MPOBAHHbIM  OMepalMOHHbIM  YCUIMTE/Nb I[IOCTyNaeT Ha  BXO[bI
aHasoro-1u@pooro rnpeobpasosaresis (ALI).

8.10.3.2 TIporpammupyemasi jioruueckasi uaterpanbHas cxema (ITJIMC) yripasnsier pabotoit ALITT
U npuémoniepefatuyukoM cetd AYPA-P, cuuTbhiBaeT pe3y/ibTaThbl  aHaa0ro-Lu¢poBOro
npeobpasoBaHusl M nepefaeT usMepeHus B cetb AYPA-P mo 3ampocaM, MOCTyHaromiyMm OT
KOHL|eHTpaTopa.

8.10.3.3 Creroguoanbiii uHaukatop CETBHb AYPA-P muraeT 3e/ieHbIM I[BeTOM TMpH IITaTHOU
pabote: nmpeobpa3oBareb IMOAK/IIOUEH K ITOPTY A KOHIIeHTpaTopa 1 uzeT 06MeH uHbopMarifei.

8.10.4 Cxema noaK/Ir0OYeHUs

8.10.4.1 TIpeoGpa3oBare HMMeOT 4 He3aBUCUMBIX KaHasla, KOTOpble MOXXHO TOAK/IIOUaTh K
v3MepsieMbIM LIeMsIM KaK OT[e/lbHO, TaK M MCIOJb3ysl pa3/MuHble CXeMbl TMOJK/IH0UYeHUs,
Harpumep «3Be3ja» U T.II.

8.10.4.2 Hymepalus BBIBOZIOB MpeoOpa3oBaresis TMpHBeleHa Ha pUCyHKe 41 (BUZ CO CTOPOHBI
JIML[eBOM TIaHesN).

K koHUeHTpaTopy
KP-8800 unu KP-8812

I

_O/] RJ-45 Q
r— 1 |Kopnyc Kopnyc| 2 ——:L

(Ta| (+) 11(-) [10] )
1| 12(+) 12(-) [12
BxogHble J . BxogHble
Lenu 13| 13(+) 13(-) |14 uenu
+ -
L 15| 14(+) l4(-) |16 )

9) ©]

PucyHnok 41
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9 NUSMEPUTEJ/IBHBIE ITPEOBPA3OBATE/IN C IU®POBbIM
BbIXO/JOM B ITPOTOKOJIE M3JK-61850 (ITIP)

9.1 HA3HAYEHUE

9.1.1 U3smepurenbHble npeobpasoBarenu TP mipegHa3sHaueHbl i TaJbBaHUUECKOH pa3BsSI3KU U
Vi3MepeHUs] MTHOBEHHbBIX M BeKTOPHBIX 3HaUeHUI ITepeMeHHbIX TOKOB U/IM HalpsyKeHU, a TakKe
orpefie/ieHUs] COCTOSIHUSI JUCKPETHBIX CUTHAJIOB TUIA «CyXOW KOHTaKT» W Tepefaud 3Tou
vHopmauyto o cetu Ethernet.

9.1.2 Peanu3oBaHbl CefyroLyie IIPOTOKOJIbI Iepejayu JaHHbIX:
* [EEE C37.118.2 (n/i1 cuCcTeM CHHXPOHM3HMPOBaHHBIX BEKTOPHBIX U3MePeHUI )
* MDBK 60870-5-104 (as1s1 cicTeM Te/leMeXaHUKH)
* MDBK 61850-8-1 GOOSE (g/1s1 mepefjaur COCTOSIHUSI IMCKPETHBIX BXO/I0B)
*  MDOK 61850-9-2 (#/1s1 mepefjau MTHOBEHHbBIX aHAJIOTOBBIX 3HAYEHUI)
* HTTP (Be6G-unTepdetic HamaaumKa)
9.1.3 B komrmiekT npeobpa3oBaresisi BXOAUT po3eTKa MepegHero npucoefnHeHusi. OMIHOHATBEHO

MO>KHO 3aKa3aTb MOZY/Ib Mpeobpa3oBaresieii, Torja rpeobpa3oBaresib KOMIIEKTYETCSI PO3eTKOM,
rpe/iHa3HaYeHHOM /IJI1 MOHTa)ka B OKHO IaHe/IM U PO3eTKU IOCTaBJISIOTCS CMOHTUPOBAaHHBIMU B
MOZY/Ib.

9.1.4 Poserka BeimomnHsieT ¢yHKUu0 BI: mpu n3BnedeHnn npeoOpa3oBaTesst BXOAHbIE CUTHAJIBI
OTCOe[VHSIOTCS OT PerucTparopa.

9.1.5 Po3eTku TOKOBBIX MpeoOpa3oBaresiell [OMOJHUTEIBFHO 00eCIeurBaroT 3aMbIKaHUE TOKOBBIX
Lerieii Py U3BIeUeHNU TIpeoOpa3oBaTeris.

9.2 TUIIbI U IUATIA3OHBI U3MEPEHN S ITIPEOBPA3OBATEJIEN

9.2.1 TIpeoGpa3oBaresu I1P BbIMyCKaeTcsi B HECKOJILKAX BapUAHTaX UCIIOTHEHUSI, Pa3/TMYAOLXCST
TUIIOM BXOZIHOTO CUTHAaJa Y Mpeie/ioM ero U3MepeHusl.

Tabmuria 48
O603HaueHne rpy KoHCTpyKTOpCKOe AHasoroBble BXOJbI* JMCKpeTHBIe
3aKase 0003HaueHue TOK HaIpsDKeHKe BXOZBI*
MP-3H100-3T10 | TBTI.13.2401-100B-10A | 3(~10A) | 3(~100B) 4 (=24 B)
TP-4H350 TBI'1.13.2201-350B ] 4 (~350 B) 4 (=24B)
I1P-4T20 TBI'11.13.2601-20A 4(~20A) - 4 (=24B)
I1P-4T200 TBI'1.13.2601-200A 4 (~200A) - 4 (=24 B)
TP-4T200-01 | TBTIL.13.2601-01-200A | 4 (~200 A) ] 4(=24B)
I1P-41TH24 TBI'11.13.2301-24B - 4 (=24B) 4 (=24 B)
ITP-4ITH600 TBI'.13.2301-600B - 4 (=600B) 4 (=24B)
TTP-4ITHO,2 TBT1I.13.2901-0,2B - 4(=200MB) | 4 (=24B)
I1P-411T0,02 TBI'1.13.2701-20mMA 4 (=20 MA)
I1P-4I1T0,2 TBI'1.13.2701-200MA 4 (=200 mA)

*J]/151 aHa/IOTOBBIX BXOZIOB B CKOOKax yKasaH Ipefien u3MepeHus (JelicTBylollee 3HaUeHHe ITepeMeHHOT0 TOKa WJIM HalpsDKeHHsl UTH
TIOCTOSTHHOE HarpsDKeHue), 1Sl AUCKPeTHBIX - HOMUHA/IBHOE ONPOCHOE HarpsDKeHHe; MopoOHee 00 371eKTPUUeCcKrX U
MEeTPOJIOTHUeCKHUX XapaKTepHUCTUKAX CM. HIKe.
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9.2.2 BHemHuii BUg ripeobpa3oBaresieil IpuBeEH Ha PUCYHKe 42.

Mecto
181

HaHeCceHHs |
OTTHCKA
Kjieiima

® Diynec

L

. Ctunaunn

BhumaHve!
| Tox Gonee 50 A
NoA2ERTL
| He Jonblue
10 vek.

PucyHok 42

9.2.3 B 3aBUCMMOCTU OT TWIa Npeobpa3yeMoro BXOJHOTO CHUTHasa, Kopryca TnpeoOpa3oBareneit
MMEIOT pa3/iMyHble IBeTa: mpeoOpa3oBaresiv nmepeMeHHOro HarmpspkeHus (ITP-4Hxxx) uMeroT
KOpIyC 3e/IéHOTO 1iBeTa, Tpeobpa3oBartenu repeMeHHOro Toka (ITP-4TXXX) WUMEIT KOpITyC
YyEpHOTO 1]BeTa, nMpeobpa3oBaresu MocTossHHOTO HanpskeHus (ITP-4ITHXXX) ¥ MOCTOSTHHOTO TOKa
(TTP-4T1Txxx) uMeroT Kopryc Oesioro 1jBeTa, TIpeobpa3oBaTesii MepeMeHHOr0 HarpsbKeHUs U
nepemeHHOro Toka ([TP-3Hxxx-3TXxX) MMeIOT KOpPITyC CUHEro 1|BeTa.

[Tpeo6paszosarens [TP-4Txxx-01 nMeeT aJtOMUHHEBbIM KOPITyC M HACTO/IbHOE UCTIO/THEHUE.

9.3 OJIEKTPOIIMTAHUE

9.3.1 TIpeobpa3zoBaremu CMIIP umeroT Ba BX0/a MUTaHus. [TuTaHHe MoXXeT OBITh TIOZAHO Ha
riepBbIii opT Ethernet w/vmm Ha KieMMbl OCHOBHOTO pa3béMa. BHYTpHU BX0/bl TUTaHUS
00beIMHeHbI AUOAHOM cxemMoi 1 paborarot Ha oguH DC/DC nipeoOpa3oBatelib.
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Tabmuiia 49
Harmpskenue nutanus
Bxop nuranus
HOMHUHAJ/IbHOE pabouee
Power over Ethernet (PoE; kacc 0*) ro nmopty Eth1 =48 B 36..57 B
Knemmbl XC4 (+) u XC2 (-) =24..48 B 18..75B

*B cootBercteuu ¢ IEEE 802.3af-2003.

9.3.2 MormHocTh, moTpebsiemast ipeodpasoBatenisiMu AYPA-CMIIP ot merneii muTaHus B pabouem
pe>kume, He TpeBbiiiaeT 6 BT. TUTIOBbIe 3HaU€HUSI TIPUBE/IEHBI B TaO/UIIE HIDKE.

Tabmuna 50

[NoTpebnsiemast MOIITHOCTD
Pe>xuM paboThI JUCKPETHBIX BXO/|0B
TUoBas™ MakKcuMasbHas
Pa3oMKHYTBI WK C BHEITHUM MUTaHUEM 2,8 Bt 6B
< T
3aMKHYTbI C BHyTPEHHUM [TUTaHWeM 3,6 Bt

*B ciyuae oTK/04eHUs ofHOro u3 pasbémoB Ethernet, cHwkaercs fononHuTensHO Ha 0,2 BT.

9.4 OOKYMEHTALINA

9.4.1 Bonee noxpo6HO npeobpa3oBarey ITP onucaHbl B pyKOBO/CTBE T0 SKCITyaTaluy
PD 4221 003 12325925 2019.
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10 b/IOKU UCIIbITATE/IbHBIE b
10.1 HASHAYEHUE

bnoku ucrieitatesnbHble BY nipeiHa3HaueHsb! /17151 KaMOPOBKU U TTOBEPKU U3MePUTe/bHBIX KaHajoB
PErucTpaTopoB aBapuiiHbIX coObITHl AYPA-08 1 ITTK AYPA-07.

Bxopgw1 uamepurenbHbIX KaHaioB Ha BU-H coequHens! napasiensHo, Ha BU-T —
nocnenoBaresibHO. BYI-H Takyxe mpurozeH 1yisi KamMOpOBKY KaHa/IoB rpeobOpa3oBarerieid
TIOCTOSTHHOTO HarpshKeHUSI.

10.2 OBO3HAYEHHE ITPU 3AKA3E

bW BbIMycKaroTCs BYX MOAU(DHUKALMIM:
BU-H - pis kKannOpOBKY KaHA/IOB HaTPsDKeHNs,
BU-T — gns KanuOpOBKY KaHa/IOB TOKa.
BU-H — 3enénoro usera, BU-T — uépHoro LiBeta
BU 3en1éHOTO 11BeTa MPUrofieH Takxke /71t KaTnOpoBKU NpeoOpa3oBatesieli MoCTOSHHOTO
HarpspkeHusi, BY uépHoro 1iBeTa — [/ ipeobpa3oBaresieii MOCTOSHHOTO TOKA.

Tabnuiia 51

HanmeHoBanue Hasznauenue O603HaueHye IpU KoHctpykropckoe
3aKase o603HaueHue

Bnok ucribiTarenbHbil | KanmbpoBka Toka o | baok ucrbitarensHeiii | CBE.01.8501-T

st AYPA-07, AYPA- |20 A BU-T

08 Kanmmubporka Toka bnok ucnbrratenbhbiti |CBE.01.8501-T4
Gosee 20 A bU-T4
Kanmbporka bnok ucnibrratesnibubili | CBE.01.8501-H

HarpsyKeHUs BU-H
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10.3 KOHCTPYKIINA

bnoku wucneITaTe/nbHble M3rOTOBAEHLI Ha OCHOBE CTAHAAPTHBIX PO3€TOK W3MEpPHUTE/IbHBIX

nipeoOpa3oBaresieil.
Bueurawnii Bug BU-T u BU-H cBepxy u c6oky npuBeéH Ha pucyHke 43, B11-T4 — Ha pucyHke 44.

Pucynok 44

10.4 ITPUMEHEHUE

1) Uccnenyemblii ipeobpa3oBaresib U3BIeKaeTCst U3 po3eTKU U Bctapmsiercss B BU (BU gomkeH ObITh
COOTBETCTBYIOLIIEro 1iBeTa: AJisi rpeoOpa3oBaresist HaMpsHKeHUsT — 3e/IEHbIN, /i ripeoOpa3oBaresis
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
uyépHbIii BU), Tocsie uero mpou3BOAUTCS TIPOBEPKAa WK KaJIMOPOBKa KaHAIOB PerrCTparopa.
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11 BJIOKA CBOPA IMCKPETHbBIX CUI'HAJIOB C BbIXOJ0OM I10
TMMAPAJIJTIEJIbHOU HIVHE

11.1 BJIOKN CBOPA IVCKPETHBIX CUT'HAJIOB BK/I-64

11.1.1 Ha3zaueHue

11.1.1.1 Bnok cbopa auckperHbix curHanoB BK/-64 obecrieunBaeT mofk/itoueHre K CUCTEMHOMY
610Ky ¥ rajbBaHUUeCKYI0 Pa3Bs3Ky 64-X IMCKPeTHBIX KaHAIOB TUMA «CyXOM KOHTAKT».

11.1.2 O6o3HaueHue MpH 3aKaze

O6o3HaueHue TPH 3aKase KoHcTpykTOpCKoe 0603HaueHue

BKI-64 CBE.01.3108

11.1.3 KoHcTpyKuus

11.1.3.1 bnoku cbopa auckpeTHbix curHanoB BK/I-64 BbIMo/HeHbI B MeTal/TMUe CKUX KOPITyCax.
11.1.3.2 BuemHui By 6710ka cbopa AucKpeTHBIX curdanoB BK/[-64 npuBeéH Ha pucyHKe 45.

Pucynok 45

(HEIAI'II/ICI/I MOT'YT OT/IMYATbCA OT HaAHHCGﬁ Ha I1OCTaB/IAeMBIX 6]'IOKaX)
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11.1.3.3 B BepxHeli uacTu KOpIlyca yCTaHOBJIEH Pa3béM [/l TIOAK/IIOUEHHSI K CUCTEMHOMY OJIOKY,
Ha3HaueHue KOHTAaKTOB pa3béMa IpuBefeHO Ha puCyHKe 46. «0» Ha kKoHraktax Kl..K4
COOTBeTCTBYeT 3aMKHYTOMY COCTOSIHUIO BXOJHOI'O CUTHaJIa.

8000000001
50000000

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

1.1.0.1 PucyHok 46

11.1.3.4 B HWwKHeM yacTy KOpIlyca — KJIEMMHUKH JJ151 IOAK/TFOYeHUs IUCKPETHBIX CUTHAJIOB.
11.1.3.5 Bnoku cbopa auckpeTHbix curHanoB BK/I-64 umetot kperisienre Ha DIN peliky.

11.1.4 XapakTepuCTUKU BXOAHBIX AUCKPETHBIX CUTHAJIOB

11.1.4.1 JucKpeTHBId  CUTHalA  [O/DKeH  (OPMHUPOBaTbCs ~ CYXUMM  KOHTAaKTOM WU
TIOTYTIPOBOJHUKOBBIM 3JIEMEHTOM, UMEIOIIMM TpeOyeMble XapaKTepUCTHKH 110 KOMMYTUPYEMOMY
TOKY Y HalpsDKeHUIO.

11.1.4.2 Tok BxomHOU menu 610Ka cbopa JUCKPETHBIX CUTHAIOB COCTaBisieT oT 2 no 10 MA B
COCTOSIHUM “3aMKHYTO” IIPY COIPOTUB/IEHUY JIMHUM CBsA3U 10 500 Om.

11.1.4.3 OcrarouHblii TOK B COCTOSIHUM “pa3’OMKHYTO” IpH INPUMEHEHWU I0IyTPOBOAHUKOBBIX
3/IeMeHTOB /i1 (DOPMHUPOBAHUSI [JUCKPETHOTO CHIHajaa AJisi KOPPEKTHOrO [eTeKTHPOBaHUs He
ZospkeH nipeBbiiath 0.1 MA.

11.1.4.4 XapakTepuCTUKX W30/SLMA  BXOJOB AWCKPETHbIX CUTrHajioB OnokoB BKII-64
COOTBETCTBYIOT XapaKTepUCTHKaM /s 1iereli ¢ pabounm HanpsikeHreM MeHee 60B, yKa3aHHBIX
B paszienie «/lnanekTprueckre CBOMCTBa» yacTu 1 HacTosiero PO.

11.1.4.5 Mexanunueckue xapakrepuctuku BK/[-64 npuBeeHb! B Taburie 52.

Tabnuiia 52

HaumeHnoBaHue 3HaueHUe
Macca, K1, He Oosee 1
['abapuTHBIE pa3Mepbl, MM 370 x 98 x 30

11.1.4.6 [na nofx/aoyeHUs AUCKPETHBIX BXOZOB ITOCTOSSHHOIO HarpsbkeHus 220B coBmecTHO C
Onokamu  cObopa  AUCKpPeTHBIX  curHanoB  BKJI-64  [MOMOMHUTENBHO — WCTIOB3YIOTCS
nipeo6pa3zoBarenu [103-16-T4.

11.1.4.7 Tlpu ucnonws3oBaHuu ripeobpasoBareseii [103-16-T4 coBmectHo ¢ BK/I-64, Heo6xopumo
3a3emyuThb BXx0Abl «0» BK/[-64 11 WCK/IIOUeHUsI HEKOHTPOJIMPYeMOro pacripefeneHus
noTeHIManoB Mexay usonsarmsm BKI-64 u [103-16-T4, nockoneky I[103-16-T4 umetot 6omee
BBICOKO€E TIPOOMBHOE COTIPOTUBIIEHUE U30JISILIH.

11.1.4.8 Bonee moppo6Ho IIO3-16-T4 onMcaHel B  PYKOBOACTBE IO  OKCIUTyaTaIllH
TBI'l[.468151.001 PO.
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11.1.5 Pabora

11.1.5.1 B cocraB 6/10ka BXOJST OMTOMAPhI M TaJlbBaHUUECKH Pa3Bs3aHHbIM MCTOUHWK MUTAHUS,
obecrieunBarolie TaJbBAHUUECKYI0 Pa3BsSI3Ky BXOJHBIX CHTHAJIOB, KOMMYTATOp JMCKPETHBIX
CUTHAJIOB.

11.1.5.2 OnpocHoe HanpsbkeHre 24 B ¢opMupyeTcsi BHyTPEHHUM Ta/lbBaHUUYECKH pa3Bs3aHHbIM
VICTOUHUKOM THUTaHUS.

11.1.5.3 CBeToguOHbIN WHAWKATOD CBETUTCS 3e/IeHbIM LIBETOM CBETUTCS TIPU BK/IHOYEHUU
MUTaHUSI M KPAaCHbIM L[BETOM TMPH HEWUCNPaBHOCTU WM Meperpy3ke HCTOYHMKA MUTaHUS,
(hopMHpYIOLLETO ONIPOCHOE HarpshKeHHe.

11.1.5.4 KoHTaKTbl KI1€MMHHUKOB UMeOT Hymepauuto: 0, 1, 2, ... 64. KoHTakTbl, UMmerolue B
ob6o3HaueHuu «0», - 3aMKHYTBI MeXIy C000OM U cC/Iy’kaT OOIMM TPOBOZOM [l BXOAHBIX
CUTHAJIOB.

11.1.6 TlogkiroueHre ¥ MOHTaX

11.1.6.1 Bnok cbopa JUCKPeTHBIX CWTHAJIOB TMOJK/IHOUaeTCss K pa3béMaM CUCTeMHOro O/oKa
KoHIleHTpatopa KP-32A, mpesHa3HaueHHBIM /s TIOJK/THOUeHUs] OI0KOB cOOpa AMCKPETHBIX
CUTHAJIOB, TIpM ToOMoIM Kabens anuHout 1.8 M, ecmu BK/-64 croar B ogHoM 1miKady C
CHUCTeMHbBIM O/1I0KOM WM JuHoM 6M, ecii BKI-64 crout B coceiHeM mmikady.

11.1.6.2 bioku cbopa auckpeTHbix curHaioB bKJI-64 kak mpaBuio KpemsTcs Ha OOKOBHHAX C
3aIHEN CTOPOHBI TTAHEIIH.
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11.1.6.3 Cxema nogximtouenusi BK/]-64 npuBe/ieHa Ha pyUcyHKe 47.

11.1.6.4 Knemmbl «0» coefuHeHbl MexAy coboil BHyTpu Osoka. OcTanbHble CHTHAJIBI
TIOJJK/TFOYAKOTCST aHA/IOTUYHO CUTHA/IaM, U300pakKEHHBIM Ha CXeMe.

11.1.6.5 TIpu OTCYTCTBUM y KOHTPOJUPYEMOTO pejie CBOOOAHBIX KOHTAKTOB, MPUMEHSIOTCS
MasIOMOLL{Hble KOHTDPOJ/IbHbIE 3/IeKTpOMeXaHWUeCKHe, TepPKOHOBble W IOIyIPOBOJHUKOBbIE
pesie. KOHTpO/BbHBIE peJie HanpsKeHUs! BK/IIOYAI0TCS Mapasle/lbHO KOHTPOJIMPYEMOMY 3/1EMEHTY,
KOHTPOJIbHBIE peJie TOKA — [10C/1ej0BaTeIbHO (CM. PUCYHOK 48).

Kontpompyemoe Kontponupycmoe Kontponupyemoc
pene peie pele
Konrposshoe KonrposbHoe Onrrosiek TporHHas
pene HanpsKeHHA pele ToKa pa3B:A3Ka
[ ] %
] L N
o~ ~ 7<
0 Bxog N 0 Bxojp N 0 Bxog N
BK/1-64 BK/I-64 BK/I-64
PucyHnok 48

11.1.7 TabapuTHbIe ¥ yCTaHOBOYHbIE Pa3Mephbl

11.1.7.1 TabapuTHbIe U YCTaHOBOUHBIE pa3Mepbl OJIOKOB cOopa JUCKpeTHhIX curHanoB BK/-64
ripvBezieHbl B [Ipunokenrn A Ha pucyHke 86.
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11.2 BJIOKN CBOPA IMCKPETHBIX CUT'HAJIOB BK/I-64-5B

11.2.1 HasHaueHue

11.2.1.1 bnok cbopa auckpetHbix curHasoB BKII-64-5B coBmecTHO ¢ mpeobpa3oBarensimu
IVCKpeTHBIX curHaioB [103-16-T5 obecrieunBaeT TOAKIIOUEHHE K CHCTEMHOMY OJIOKy |
rajbBaHAYECKYH0 pa3Bsi3Ky 10 64-X CUTHaA/IOB TUMA «MOKPBIM KOHTAKT» C HampsbkeHuem 220B.

11.2.2 O6o3HaueHHe TIPH 3aKa3ze

O6o03HaueHue TIpU 3aKasze KoHcTpyKTOpCKoe 0603HaueHre

bKI-64-5B CBE.01.3501

11.2.3 OO6iue cBeeHUs

11.2.3.1 bnok c6opa auckpeTHbix curHasoB BK]I-64-5B obecrieunBaeT moOgKIIOUeHHe 10 8
npeobpa3oBaTtesiel AUCKPeTHbIX curHanoB I102-16-T5.
11.2.3.2 Buemnuii Buf, 6110ka coopa quckpeTHbIX curHanoB BK/[-64-5B npuBeséH Ha pucyHke 49.

) HencnpasHocrs
@ Heronpoca
(P Pabora -

PucyHok 49
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11.2.3.3 TabaputHble pa3Mepbl 6/i0Ka cOopa AUCKpeTHbIX curHanoB BKII-64-5B mpuBeseHbl Ha
puCyHKe 87 B IIpUIOKeHUU A.

11.2.3.4 Xapakrtepuctuku usonsiuu [103-16-T5 cOOTBeTCTBYIOT XapaKTepUCTHUKaM [i/isl Lierel C
pabounm HarpsbkeHreM Oosnee 60B, ykazaHHBIX B pa3jene «/lyaneKTpuueckue CBOMCTBa» YacTH
1 Hacrosigero PO.

11.2.4 Kabenu Ajisi OJK/IHOUEHUsI ONITO3/IEKTPOHHBIX Tpeobpa3oBatesieit [103-16-T5 omnucaHbl B
pa3gene 16.4 .
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11.3 KABEJIN AJIA ITOJKJ/IFOYEHVA bJIOKOB BK/I-64, BK/I1-64-5B

11.3.1.1 [dns nonkmrouenus 6moxkoB BK/I-64 u BKJ[-64-5B k cuctemMmHOMY GJIOKY BBIITYCKAIOTCS
CTaHJapTHBIE COCTUHUTENbHBIC KaOemH.
11.3.1.2 O6o3HaueHue Kabessi Py 3aKase

[nvHa Ob6o3HaueHue [Tpumeuanue

1,8 m CBE.01.8000.200.00-1.8m CraHjapTHas J/IMHa

™ CBE.01.8000.200.00-7m Ecnuy perucTpatop COCTOUT U3
HEeCKO/bKUX IIKahoB

10m CBE.01.8000.200.00-10m Eciit perHCTpaTop CocTouT i3
HEeCKO/bKMX IIKadoB
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12 bJ/IOKHN CBOPA JUCKPETHbBIX CUI'HAJIOB C IN®POBLIM
BbIXO/JOM B ITPOTOKOJIE AYPA-P

12.1 BJIOKU CBOPA INCKPETHBIX CUT'HAJIOB /IC-16.

12.1.1 Ha3uaueunwue

12.1.1.1 Bnok c6opa auckpeTHbix curHanoB [IC-16 obecrieurBaeT rajbBaHUUECKYHO DPa3BSI3Ky
16-TM JUCKpeTHbIX KaHa/lOB THUIIA «CyXOM KOHTaKT» W Ilepefjauy COCTOSHUS JUCKPeTHBIX
CUTHAJIOB B LU(PPOBOM BHjEe dYepe3 KOHIeHTpaTopbl ceTd AYPA-P B cucTeMHBbIN OJIOK.
COBMECTHO C OITO3/IeKTPOHHBIMU Tpeobpa3oBarenssMu [103-16-T4 103BossSeT OMpaIMBaTh
JMCKPEeTHbIe CUTHAJbl TUMA «MOKPbIM KOHTaKT» HamnpsbkeHuem =220B.

12.1.1.2 donyckaetrcs (opMHpOBaHHe BXOJHOTO JWCKDETHOIO CHUrHasia IOIYTIPOBOAHUKOBBIM
3/IeMeHTOM, UMEIOIIUM TpeOyeMble XapaKTepUCTUKU TT0 KOMMYTHPYEMOMY TOKY U HarpsyKeHUIO.

12.1.1.3 [Ins cornacoBanus BxozoB 6/i0ka [1C-16 ¢ pa3mMUHBIMM TUTIAMHU CUTHA/IOB BBITYCKAIOTCS
KOHTDOJIbHBIE pejie W OITO3/eKTPOHHbIe Mpeobpa3oBaresid. OmnucaHue KOHTPOJBHBIX pese U
OTTO3/IEKTPOHHBIX TTpeoOpa3oBaTesieli mprBefeHo pa3aenax 14 u 15 Hactosmiero PO.

12.1.2 O6o3HaueHHe TIpU 3aKaze

O6o3HaueHMe 1Y 3aKa3e KoHcTpyKkTOpCKOe 0603HaueHue

AC-16 CBE.03.3101

12.1.3 KoHcTpyKuus

12.1.3.1 bnoku cbopa AucKpeTHbiX curHaaoB [IC-16 BbITIOJHEHBI B TIJIACTUKOBBIX KOPITyCaX,
TipeiHa3HaueHHbIX [1/151 ycTaHOBKY Ha DIN peliky.
12.1.3.2 Buemnuii Buj 1C-16 nipeacTaBieH Ha pucyHke 50.

- o /~ VHauKaTope! COCTOAHMS ™
2 o AVCKDETHbIX CUrHanoe

./""I}I-;,qmaTOp T
_QETb AYPA-P_/

" Pa3beM AN NOAKMIOYEHUs ™,
“.__K KOHUeHTpaTopy £

Pucynok 50

B BepxHeii yacTu 6/10Ka yCTaHOB/IEH KJIEMMHUK [1J151 TIOAK/TFOUeHUs BXOJHBIX CUTHAJIOB, B HIDKHEH —
pasbeM [j1sl TIOAK/IoUeHUs1 K KoHLeHTpaTtopy. CBetoguogHbii uHaukatop CETh AYPA-P muraer
3e/IeHBIM IIBETOM TpH IITaTHOW pabore: [1C-16 mopaksoueH K 1opty [l KOHLIEHTpaTtopa U WeT
oOMmeH.
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Ha nuueBor naHeny BAO/Mb KJIEMMHMKA pPacronoXeHbl 16 [BYXIIBeTHBIX CBETOAMOZOB, IO OZHOMY

Ha KaX[Jbld AUCKPeTHbIM CUTHa/l. 3e/leHbl LBeT CBETOAMOZJA COOTBETCTBYeT DPa30OMKHYTOMY

COCTOSIHUIO BXOJHOTO CUTHAJIa, KPACHBIM — 3aMKHYTOMY.

KoHTakTbl ¢ MapkupoBkoii OBIITAM 3aMKHYTHI Mexy co60M M CIyKaT obLMM MPOBOAOM s

BXOZIHBIX CUTHAJIOB.

12.1.3.3 bnoku IC-16 monyyaroT nUTaHue HamnpsbkeHreM 24B oT KOHLIeHTpaToOpoB uepe3 Kabesb
cetu AYPA-P.

12.1.4 TexHuueckue xapakTepUCTUKU

12.1.4.1 OcHOBHbIe 37IeKTpUYeCKHe XapaKTePUCTUKH TIpHBe/ieHbI B Tabure 53.

Tabnwiia 53

HaumenoBaHue 3HaueHue
KosmuecTBO orpaivBaeMbIX JUCKPETHBIX KaHAI0B 16
HaripskeHue nuTaHus, mojiyyaemMoe OT KOHLIeHTpaTopa, B 24
[ToTpebisiemast MOIITHOCTb OT KOHIIEHTpaTopa, He 6osee, BT 4
OrnpocHoe HarpsikeHve, B 24
Tok BXOHOM 1ier 6/10ka cOopa AMCKPeTHBIX CUTHAIOB B COCTOSTHUU “3a- oT 2 10 10 MA
MKHYTO” TIDU CONPOTUBJIEHUU JTMHUU CBsA3U 10 500 Om.
JornycTtrMoe COMpOTUB/IEHUE «CYXOr0 KOHTaKTa» B COCTOSIHUU 200 kOm
“pa3’oMKHYTOro”, He MeHee

12.1.4.2 XapakTepuCTUKH W30JSL[UA  BXOJOB  JWCKPETHBIX curHaioB OmokoB  [IC-16
COOTBETCTBYIOT XapaKTepUCTHKaM /i 1iereii ¢ pabourm HarpsibkeHreM MeHee 60B, yKa3aHHBIX
B pasziesie «[lusnekTprueckure CBOMCTBa» yacTu 1 HacTosiero PO.

12.1.4.3 MexaHnYecKrie XapaKTepPUCTUKU TIPUBeieHbI B TabsuLe 54.

Tabnuia 54

HaumenosaHue 3HaueHue

Macca, kr, He Oonee 0,4

T'abapuTHbIE pa3Mepbl, MM

JUITMHA 157
IMpYHaA (C y46TOM K/IeMMHUKA U BBICTYTIA TO/

OTBEPTKY [/151 yCTaHOBKM U chéMa ¢ DIN peliku) 101
BbICOTA 59

12.1.4.4 T'abapuTHble U yCTaHOBOUHBIE pa3Mephl ITPUBe/IeHbI Ha PUCYHKe 85 B MPU/IOyKeHNH A.

12.1.5 Pabora

12.1.5.1 M3011poBaHHBIM UCTOYHUK TMUTaHUS (POpPMHPYeT OMPOCHOe HarpsbkeHue, KOTOopoe TpU
3aMbIKaHUM OTpAllIMBaeMOro KOHTAaKTa BK/IFOUaeT OMTOoIapy.

12.1.5.2 TIporpammupyeMasi Jjioruueckasi uHTerpanbHasi cxema (ITJIMC) cuuThIBaeT COCTOSIHUE
ONTOINAap W IlepefiaeT COCTOSIHMSL [UCKPeTHbIX CUTHajioB B ceTb AYPA-P mno 3ampocawm,
TIOCTYTAKOLIMM OT KOHL|eHTparopa.

12.1.5.3 B HmKHeli yaCTH KOpIyca pacrioyioKeH pa3beM JJ1s1 TIOAK/I0UeHUsT K KOHLIeHTPaTopy.
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12.1.5.4 Ceetopuopnbii uHguKatop CETb AYPA-P mwuraetr 3e/eHbIM LIBETOM TIPU LLTAaTHOM
pabore: /IC16 moak/toueH K 1opty [l KOHIIeHTpaTopa U uieT 00MeH UH(OopMarivek.

12.1.6 Cxema nogx/roueHus

12.1.6.1 Cxema noAK/It0YeHHs NpUBeieHa Ha pUCYyHKe 51

27)28(29|30(31|32|33|34|35|36|37(38|39(40|41(42|43|44(45]|46|47)|48(49|50|51|52
o WS, N M ORI N W N DS 0T NOEOOS M S N wax
> SEEUVULUSELLLULUSSU S S SSS eSS S
E FYRNSZIFNNISIFINgagITagagg
o Lo g wn wm [ Ta]
4 (@ oo (e e} oo o
CETb AYPA-P
K KoHueHTpaTopy
PucyHok 51

12.1.6.2 TIpy OTCYTCTBMM y KOHTPOJIMPYEMOTO pejie CBOOOAHBIX KOHTAKTOB, TPHUMEHSIOTCS
MaJ/IOMOLL{HbIe KOHTPOJ/IbHbIe 3JIeKTpOMeXaHWueCKue, IepKOHOBble WY I10/1yIIPOBOJHUKOBbLIE
pesie. KOHTpOJ/IbHBIE peJie HallpsKeHUsl BK/IFOUAOTCS T1apajijle/IbHO KOHTPOIUPYEeMOMY 3/IEMEHTY,
KOHTDOJIbHBIE peJjie TOKa — M0C/Ie0BaTe/IbHO (CM. PUCYHOK 52).

KorTpomipycmoe KonTponupyemoe KonTponupyemoe
pene pene pene
K()H'l'p().’leUﬁ KUH’[T]UJII)HUS ()l|’l‘03][3|('[“p()HHi:lﬂ
pelIe HAIPAMKCHIAA peiIc TOKA pa3BA3Ka
[ ] %
L LI ﬁ
o~ ~ 7<
OB AC N Obuyuii AC N 06y IC N
AC-16 C-16 AC-16
Pucynok 52

Kabenb cetu AYPA-P noakmtouaercst K mopty «Jl» KoHIjeHTpaTopa
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13 ME/IVNAKOHBEPTEPDBI
13.1 MEJVNAKOHBEPTEPEI MK-01 1 MK-01M

13.1.1 Ha3uauenwue

13.1.1.1 MeauakoHBepTepbl TpeoOpa3yroT 3/eKTpuueckuii curHan cetd AYPA-P (umu cetu
Ethernet) B ontuueckuii 1 Ha060poT. C ero MOMOIIBI0 MOXKHO BK/THOUUTE B ceTb AYPA-P mopThI
KP KOHLIEHTPAaTOPOB Pa3HbIX TUMOB (CM. Tabimily 3), a Takke coeguHUTH TopT KP crcteMHOro
6noka ¢ ontuyeckum noptoMm KP KoHIeHTparTopa.

13.1.1.2 C nomolpl0 ABYyX MeAUAaKOHBEPTEPOB MOXHO TMOJAK/IHOUYUTh K KOHLIEHTPaTopy OJWH
yAa/IEHHBIN aHaIoroBbIN Mpeobpa3oBaresib WK O/10K AUCKPETHBIX CUTHAJIOB.

13.1.1.3 [anbHOCTh CBSI3U 110 MHOTOMO/JJOBOMY OITHYeCKOMY Kabemo — A0 2 KM, TiO
ofHOMOZOBOMY — 710 10 KM.

13.1.2 O6o3HaueHHe TIPU 3aKaze

O06o03HaueHue TIpU KoHcTpyKTOpCKOe 0603HaueHre Tun onTryeckoro pasbéma
3aKase
MK-01 CBE.03.4101 SC, onHOMO[,
MK-01M CBE.03.4102 SC, mHOrOMOZ,

13.1.3 KoHcTpyKuus

13.1.3.1 MejuakoHBepTepbl BBINOJHEHbI B KOpIyce W3 allOMUHMEBOrO Mpo(UIs U HUMeT
kperuieHue Ha DIN peliky.

13.1.3.2 BHelnuii BUj MeJilMakoHBepTepa Mpe/icTaB/ieH Ha PUCYHKe 53.

Pucynok 53
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13.1.4 TexHuueckue xapakTepyUCTHUKU
13.1.4.1 OcHOBHbIe 37IeKTpUYECKHEe XapaKTePUCTUKH TIPHBe/IeHbI B Tabsurle 55.

Tabmuna 55

Haumenosanue 3HaueHUe
CkopocTtb 0OMeHa 100 Merabur
Hanpsokenue 6710ka nuTaHusi, B 24
[ToTpebisiemasi MOIITHOCTb, He Gonee, BT 3

13.1.4.2 MexaHuuecKue XapaKTepUCTUKH MpHBe/ieHbl B Tabuie 56.

Tabmuia 56
HavmeHnoBaHue 3HaueHue
Macca, Kr 0,2
['abapuTHBIE pa3Mephl, MM
LIMpUHA 37,5
BBLICOTA 87,5
ryOuHa 104

13.1.4.3 PucyHOK ¢ rabapuTHBIMU M YCTaHOBOYHBLIMU pa3MepaMH Me/IMakKOHBepTepa MpUBeIEH Ha
pucyHke 88 B [Ipuoxenuu A.
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14 JATUNKU TOKA N HATTPSI)KEHUSA
14.1 HASHAYEHUE

Hatuviku (TipexkHee HavMMeHOBaHHWeE - «KOHTpPOJIbHble pesie») HampsbkeHuss (KPH) u Toka (KPT)
TipeZiHa3HaueHbl /i1 KOHTPOJISI COCTOSIHUSI YCTPOMCTB aBTOMAaTHUKK U TejleMeXaHWKA Ha 0ObeKTax
sHeprocHabkeHusi. KontponbHble peie HanpspkeHus (KPH) Bk/owaroTcs mapasuieslbHO 0OMOTKe
KOHTPOJIUPYEMOro pesie, a KOHTposibHble pesne Toka (KPT) Bk/rouaroTcsi moc/iefoBaTe/bHO C
0OMOTKOM KOHTPOJIMPYEMOTO peJie B C/Iydae OTCYTCTBUS y TIOC/eIHETO CBOOOAHBIX KOHTAKTOB [IJIsI
KOHTPOJISI er0 COCTOSIHUS.

14.2 KOHCTPYKLI A

KOHTpOJIbHBIe peJie BBITIO/IHEHBI B BH/I€ K/IEMMbBI U YCTAdHAB/IMBAIOTCA B PAAbI KJIEMMHBIX 3a>)KMMOB

Ha CTaH/lJapTHbIE MPOQPUIIH.

KoHTpoJsbHBIE perie cOCTOST U3:
*  JieBOU W rpaBoii 60koBuH (1);
* (uxkcaropa (2);
* meyatHOM maarsl (3);
*  BXOJHBIX U BbIXO/IHbIX K/ieMM (4).
KoHTposibHBIE pejie BBHIMIOJIHEHBI Ha 0a3e 3/1eKTPOMEeXaHWYeCKHMX WM TePKOHOBBIX pejie C

OrpaHUUMBAIOIIMM PEe3UCTOPOM B I1lelmd OOMOTKUA. B pesie HampspkeHWsT Pe3UCTOp BK/IHOUEH
TI0C/IeZloBaTe/IbHO, B Pejie TOKa - MapasuieibHo 0OMOTKe.

[Mepen skcrutyaTaryield HEOOXOUMO BHUMATEIbHO O3HAKOMMTBCS C KOHCTPYKIMEH W MpaBUIaMHU
YCTaHOBKH.

14.3 OCHOBHBLIE TEXHUYECKUNE JAHHBIE

OcCHOBHBIE EKTPUUECKHE XapaKTEPUCTUKH 3IEKTPOMEXaHNUYECKUX OTHOKAHAJIbHBIX KOHTPOJIbHBIX
pene HanpsbkeHus Ha peiiky G32 npuBeneHs! B Tabnure 57.

Tabnuia 57
HaumenoBa- | Homu- | Makcu- | BxogHoe co-| Harmipsixxe- | Haripst | Bpe- |Bpe- | KommyTu-
HUe Ha/lb- | Majib- | MPOTHBJIE- HUe JKeHue | Mst MsT pyemoe
HOe Hoe HUe, He Me-| cpabarel- | OTImycC | cpaba |OTmy | HampsKe-
Harpsi | Haripsi- | Hee BaHUS KaHus | - CKa- | HUe
)KeHue | )KeHue ThIBa- | HUS
HUS
_ _ 130... 80... 30B/2A;
KPH-220/3 | =220B| =275B | 40 kOm 1608 110B 15mc | 8 mc 220B/ 0 3A
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OCHOBHBIE EKTPUUYECKUE XaPAKTEPUCTUKU IEKTPOMEXAHUUECKUX OJJHOKAHATBHBIX KOHTPOJIbHBIX
peiie Toka Ha peiiky G32 npuBeneHsl B Tabnuie 58.

Tabnuia 58
Hanmenosanue | Homu- |Makcu- |R Bxoza | Tok Tok Bpemsa |Bpemsa |Kommytu-
Ha/lb- | MaJIbHBINA cpabarkl- | OTIycKa- |cpaba- |oTmyc- |pyemoe
HbIH TOK, A BaHWs, |HUS, He |TbiBa- |KaHWS |HarmpsDKe-
TOK, A He 60- |MeHee, A |Huf, He |He Oo- |HHe
nee, A bonee, |Jee, MC
MC
KPT-0.01 0.01 0.015 480 Om [0.008 0.0004
KPT-0.015 0.015 ]0.021 324 Om [0.012 0.0006
KPT-0.02 0.02 0.03 250 Om |0.015 0.0008
KPT-0.025  |0.025 |0.035 (2000w 0.018 0.001 |03..1503  |SOB/O025A;
-0. . . M | 0. . 3...1.50, 130 B/ 0.03A
KPT-0.03 0.03 0.041 170 Om |0.021 0.0011
KPT-0.033 0.033 10.047 150 Om |0.024 0.0013
KPT-0.05 0.05 0.07 100 Om [0.036 0.002
KPT-0.064 0.064 10.073 950m [0.034 0.003
KPT-0.075 0.075 10.09 67 Om 0.037 0.004
KPT-0.085 0.085 10.12 350m [0.049 0.005
KPT-0.1 0.1 0.13 300m 0.057 0.006
KPT-0.15 0.15 0.2 200m |0.086 0.009 0415123 127B/0.06A.
KPT-0.2 0.2 0.27 150m [0.115  |0.012 I
KPT-0.25 0.25 0.33 120Mm 0.143 0.015
KPT-0.4 0.4 0.5 8 Om 0.215 0.023
KPT-0.5 0.5 0.67 6 Om 0.287 0.03
KPT-0.75 0.75 1 4 Om 0.43 0.045
KPT-1 1 2 0.20M (0,5 0,05 —0.05-50B/
KPT-2 2 4 0.10m |1 0,1 0.25A
KPT-4 4 6 0.020m |2 0,2 1 mc 0.5 mc ~180B/
KPT-5 5 7 0.02 Om (2,5 0,25 0.01A
KPT-8 8 10 0.02 Om |4 0,4
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OCHOBHBIE EKTPUUYECKUE XAPAKTEPUCTUKH ONTODIEKTPOHHBIX OJJHOKAHATIBHBIX KOHTPOJIBHBIX
peie Toka Ha peiiky G32 npuBeneHsl B Tabmuie 59.

Tabmuiia 59

Haumenosanue Homu- |Makcu- |R Bxoga | Tok Tok Bpemsa |Bpemsa | KommyTu-
Ha/lb- | MaJTbHBIN cpabarel- |OTIyCKa- |cpaba- | OTImyc- |pyeMoe
HBIU TOK BaHUs HUS ThIBa- |KaHUS |HarpsoKe-
TOK (= 20%) HUSA 131503

TKPT-0.01 0.0IA ]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 75 Om | 0.025A

TKPT-0.05 0.05A |0.2A 510m |0.035A

TKPT-0.075 0.075A |0.25A 300m 0.052A 0.95..097

T 12Mme (0.5 me (400/0.12A

TKPT-0.085 0.085A |0.27A 270m |0.064A |Icpad

TKPT-0.1 0.1A  |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 2.4 0m |0.75A

TKPT-2.0 2.0A |25A 1.0Om |1.5A

14.4 TABAPUTHBIE PASMEPLEI

14.4.1 T'abapuTHbIe pa3Mepsl IPUBeAEHbI HA PUCYHKe 54

42

14.5 MOHTAXX

14.5.1 [lnst ycTaHOBKM Ha TaHeJib KOPIyC KOHTPOJILHOTO peJie CHaO»KeH 3allle/slkoi, KoTopasi uMeeT

PucyHnok 54

ABa (bI/IKCI/IpOBaHHI)IX MOJIOXKEHHA K TI03BOJIAET KPEIUTh pesie B pdfe KJIEeMMHBIX 3daKMMOB Ha

Mr060M 13 TIpUMeHsIeMbIX B HACTOsII[ee BpeMsi HeCyIIUX TPoQuiei.

14.5.2 Tlepen ycTaHOBKOM Ha TaHe/b HeOOXOAUMO pa300paTh KOHTPOJILHOE pejie U 3aTeM coOparhb

cenytonmM obpaszom:
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* (DUKCUPYIOILMI BBICTYTI 3allleJIKU [JO/DKeH ObITh HarpaBJieH B CTOPOHY Oosiee BHICOKOM
TOJIKUA HeCylllero npoduis;
* [/1aTa pesie A0/DKHA ObITh YCTAHOB/IEHA TAKUM 00pa3oM, UTOObI BIBOABI 1,2 ObUTH
HarpaB/ieHbl BHYTPb TaHesH.
[TopsifioK ¥ pUMep YCTAaHOBKH perie Ha rpodurie roka3aH Ha pUCYHKe 55.

{

PucyHok 55
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15 OIITOJJIEKTPOHHBIE ITPEOBPA3OBATE/IN AUCKPETHbBIX
CHUI'HAJIOB I103-220B

15.1 HASHAYEHUE

[Tpeobpa3oBareny mpegHa3HaueHbl [l Ta/JbBAHWYECKOW pa3BsSI3KM W COIVIACOBAHUSI yPOBHEH
NWACKPEeTHBbIX CUTHa/I0B. [IpvMeHstOTCA [/ TOAK/oUeHus TipueMo-TiepefatuukoB AB3K-80 u
YI13-70 K JUCKpeTHBIM BXO[aM perucrparopa.

[Tpeobpa3oBatenu u3roTapnuBaroTcs Ha 0a3e onTpoHoB KP3010 mnmm LTV814A B Kopmyce Tura
KJIeMMa.

15.2 OBO3HAYEHUE ITPUN 3AKA3E

[Tpu 3aKa3e OITO3/1€KTPOHHBIX ITpeobpa3oBaTesieil MPUMeHEHHBIX B CXeMax IMOJK/IFOUeHHs Ha
pucyHkax 58-61, cieyeT ykas3biBaTh 0003HauU€HHe OMTO3/IEKTPOHHBIX Mpeodpa3oBaresieii B
cootBeTCTBUM ¢ R1, 0603HaueHHBIM Ha PUCYHKE:

O6o3HaueHue Tun PrCyHOK CXeMbl IOJK/TFOUeHUs
T105-220B/470K ripeobpa3oBaTe/ib HalPSKEHHST 58, 59, 60, 61
[103-220B/75K rpeoOpa3oBaTe/ib HaNPsHKeHUs 59
[103-220B/30K ripeoOpa3oBaTe/ib HarpsHKeHHUs 60
[103-220B/240R rpeoOpa3zoBaresib TOKa 58

15.3 KOHCTPYKIINA

KoHcTpyKIMs ¥ pa3mephl Tipeobpa3oBartesisi WAEeHTUUHBI KOHTPOJIBHBIM pejie TOKa M HampshKeHUs,
ONMCaHHBIM B pasgene 14 Hacrosiero PO.
OnekTpuueckasi cxeMa rpeoOpa3oBaresieli pyBe/ieHa Ha pPUCYHKe 56.

[lpecopazoraTeT: HAMpEESHHT

PucyHok 56

[To Tumny npeobpa3oBareny JensTcs Ha peoOpa3oBaTenu HarpskeHWst U peobpa3oBaresiv Toka. B
npeoOpa3oBaTe/isiX HAlpsOKeHUs BXOAHOM pe3ucTop RI1  BK/IIOUEH TMOC/Ie[0BaTebHO, B
nipeobpa3oBaTesisix TOKa - Tlapasie/lbHO BXOJHOM LIeMH.

HeobxomumMoe HarpsbkeHHWe WM TOK cpabaTbiBaHMs 00ecreurBaeTcsl IMOJ00POM  BXOJHBIX
pe3uctopoB. [ mogbopa pe3rcTopa HeOOXO[UMO 3HaThb HarpshDKeHHe UM TOK KOHTPOJIMPYeMOro
curHasa. Pacuet pe3ucropa Jisi ipeoOpa3oBaTteisi HaNpsKeHWsl IPOU3BOAUTCS TI0 hopmyIie:
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R1 = (Uc-Uo)/Io

rae:

R1 - conporuBnenue BxogHoro pesucropa(kOm),

Uc - HanpskeHUe KOHTpoupyeMoro curHana(B),

Uo - BxogHoe HanpsbkeHue onTpoHa (1,2 B), Io - BxoaHol Tok ontpoHa(0,1-0,2 MA).

st mpeobpa3oBares TOKa pacyeT MPOU3BOAUTCS TI0 hopmyIie:

R1 =Uo/Ic

re Ic - TOK KOHTPOIMPYEeMOro CUrHaIa.

[Tocse pacueTa W yCTAHOBKM pe3uCTOpa HeoOXOJWUMO TPOBepUTh paboTy rpeobpa3oBaresns. s
3TOTO BXOJ, MpeoOpa3oBaresisi MOJKIIOUNTL K BBIXOAY MCTOYHMKA TMOCTOSTHHOTO TOKa. Ha BbIxop
TIO/IK/TFOYMTh BOJIETMETP ITOCTOSIHHOTO TOKa.

CxeMa BKJIOUeHUs [IPUBe/JeHa Ha PUCYHKe 57.

22X B
um | o —

Pucynok 57
[1naBHO MOBBIIIAsE YPOBEHb BXOJHOTO HarpsbkeHUe (TOKa), yOeAUThCs, UTO BBIXOJHOW TPaH3UCTOD
nipeoOpa3oBaTesisi OTKPBIBAeTCSI He TM037Hee JOCTMXKeHUs BXOJHBIM CHUTHAJIOM HOMMHAILHOTO
ypoBHs. IlafieHre HampspKeHUST Ha OTKPBITOM TpaH3ucTope He Oosee 0,2 B. IIpu HeoOX0AMMOCTH,
CKOPPEeKTUPOBaTh BeJIMUMHY BXOZHOTO Pe3UCTOpa U MOBTOPUTH MPOBEPKY. /st yBepeHHOU paboThI
ripeoOpa3oBaTe/isi He0OXOAMMO TIPeyCMOTPeTh 3ariac 1o BXoAHOM BesmunHe Ha 20 — 30%.

15.4 TIOAK/IFOYEHUE ITPUEMO-TITEPEJATUNKOB AB3K-80 1 ¥YI13-70
K PETUCTPATOPY

[TpuBefieHHBIE HIDKE CIIOCOOBI TIOJK/IFOUEHUs HOCSAT PEeKOMEeH/aTe/bHbIA XapakTep. B Kakaom
KOHKDETHOM CJIydae, B 3aBUCUMOCTH OT TIPUMEHSIeMOH armapaTypbl U JKeJlaéMbIX TOUeK KOHTDOJIS,
MOTYT TIDUMEHSIThCS [IPyTHEe CXeMbl TOAK/II0UeHUs1. KOHTPOIUpyeMblii CUTHA/ /I0/DKEH OTBeYaTh
CJIeIyIOIIUM TPeOOBaHUSIM:

*  ypOBeHb CUTHasla J0JKeH TpeBbiars 1,2 B;
* M3MeHeHMe CUTHaJa JAOJDKHO ObITh AUCKPETHBIM (eCTh HalpshkKeHue - HeT HalpshKeHus);
*  CHUTHAJl MOXXET OBITh BBICOKOUACTOTHBIM.
B nmocnegHeM ciydae i pacueTa BXOAHOTO pe3WCTOpa IpeoOpa3oBaresis HCIOIb3YeTCs

JelCTByOlee 3HaUeHre CUrHaa.

s nopxroueHust KaHanos Unep. U Inp. B K1eMMHOM psifly HaHeseld, Ha KOTOPbIX PacIio/IoKeHbI
npyeMo-Tiepe/IlaTUMKH, YCTaHAB/IMBAIOTCSI ONTO3/€KTPOHHBIE TpeoOpa3oBaTen, BbIXObl KOTOPBIX
KabesieM COeJUHSIIOTCSI C BXOJJaMH IUCKPETHBIX KaHa/ioB AYPA.

KonTtponb Hanpsbkenus nepegaun Uniep. AB3K-80 ocyiecTBisieTcs: criefyromum o6pasom: Mexay
toukamu "Ocu. nipa" k. I15-1 u "IIpeo6p.2" k. [14-5 AB3K Bk/toueHa orrorniapa (HarpsbkeHre
cpabareiBanus 120-160B).



TBI'11.411733.003 P32 99

CxeMa MogK/IroueHus rpuBeJeHa Ha pUcyHkKe 58.

ABC;;(ISO Mpeobpasosarens HanpsKeHUs Briok IC-16
) _ Ka6enb
— 2] R1=47010m_ B @30

@ 2 4 S

6.2 IMpeobpasoBarenb Toka o
o oh] R1=2400m B[S
I |

l’@lz S D 29

@31

K opraHy cpaBHeHus a3

PucyHok 58

B pexume, korga TiepefaTuMk He paboraer, TpanH3uctopel Tl u T2 6moka MYC
(cm. cxemy npuemorniepesatuvka AB3K-80) 3akpbIThl, Ha KOJIZIEKTOpPax TPaH3UCTOPOB HampspKeHUe
paBHO HampspkeHUto muTaHus (220-240B), cBeToaMo/, ONTONApPhI MPU 3TOM CBETUTCS, @ BBIXOAHOM
TPaH3UCTOP OTKPBIT.

Bo Bpemst npoxoxkaenust BU mauku, TpaHsucTtopsl T1, T2 HaunHatoT paboTarh, HarpsbkeHHe Ha WX
KoJ/ileKTopax cHwkaetrcss o 80-100B, cBeroguon omnromapbl MpU 3TOM TacHeT, BBIXOHOM
TPaH3UCTOP 3aKpPbIBaeTCs.

KonTposie Toka mpuema Inpm. AB3K-80 ocyiectBasiercs ciiefyromiiM o6pa3oM: B pacceuky
Mexxay Toukamu "Beix. mpm" ka.I16-2 u OpraHom cpaBHeHUs (a3 BK/IrOUeHa omrTorapa (Tok
cpabarbiBanus 5-7 MA). B HopMmasibHOM pexxume TpaH3uctop T2 y3ma BbIX.2 OTKpHIT, B
KOJIUIEKTODHOM LleMd ero rporekaer TOK Ipuema 20 MA, CBeTOAWOJ OITOMNApbl CBETUTCH,
BBIXOJJHOW TPAH3UCTOP OMTOMaphbl OTKPAIT.

[Ipy npueme BY curnasa OT CBOero Wiy 4yXoro Iepefaryvka TpaH3ucTtop T2 3akpbiBaeTcsl, TOK
ripyieMa paBeH HYJII0, CBETOAMO/, ONTOMAphl FaCHeT, BbIXOJHOW TPAaH3UCTOP 3aKPhIBAeTCHI.

Bropoii BappaHT KOHTPOJISl TOKa TipreMa He TpeOyeT pa3pbiBa Iiely OpraHa cpaBHeHUs ¢a3. B atom
cjlyuyae, BMeCTO mpeoOpa3oBaresis TOKa, WCIOMB3YeTCs IpeoOpa3oBaTesib  HAIPSOKEHMS,
KOHTDOJIUPYIOIUM TMaj/leHue HarpsbkeHUsi Ha opraHe cpaBHeHUWsi ¢a3. Cxema MOAK/IHOUEHUS
TpUBe/ieHa Ha PUCYHKe 59.

AB3K-80 - “ —

751 HPCDOPH'%O'BHTC.—IB Hﬂ'l'[pﬂ&{_"[—]ﬂﬂ B

z }@ll R1 470 kOm 3|®JI Kuben ﬁ

T14-5

° C —

1]

TT12-4 TTpenfpasoRaTeTh HATIPAACHNS o

@ t2[1| R1=75 kOm 3@

i = —
2 & S {2 29

Pucynok 59
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TpeTuii BapvaHT NOAKMOUeHUs1 (Ha pucyHke 60) mNpuMeHsieTCs TIpU  WCII0/Ib30BaHUMU
TOJTyTIPOBOJHUKOBBIX 3all[UT.

R co0 . & biok JIC-16
IT5-1 TpeodpazoRaTeTh HATPAKCHIS B
2 }@ll R1 ~ 470 xOm 3|®} Kaben &
T14-5
i = —~
1]
TIR-2 n})cl’)épﬂgﬂ'ﬂﬂj’cj}i Hﬂnpﬂ}f{{:ﬁﬂﬂ Q
@ t2[1| R1= 30 kOm S
7]
@E IS D29
PucyHok 60

HOns peructpauuu HanpspkeHust nmycka YI13-70 onromapa BK/IrO4aeTcss Mexay BbiBogamu [118-21
"KonTaktHbiéi myck YM" u I1I8-15 "Barapes -", ripu Mnycke TepeaTuyMKa BbIXOJHOM TPaH3UCTOP
OTITOTMApBI OTKPBIBAETCS (HarpsbkeHre cpabarbiBanus 120-160B).

KoHTpone TOKa nprieMa OCyl1ecTB/ISeTCs IyTeM BKJ/IFOUEHUSI OMTOIAaphl B Lellb OpraHa CpaBHEHUs
(a3 OCD, B HOpMAILHOM Pe’KHMe BBIXOZHOW TPAH3UCTOP OMNMTOIApPhl OTKPHIT (TOK CpabaThiBaHUs 5-
7 MA). Cxema NOZK/IIOYeHNs NTPUBe/ileHa Ha pUCYHKe 61.

YI13-70 _ ) ok JIC-16
R peodpazoBATeITh HATTPSHCHIS ot
& I R1 = 470 kOm Kabenn
R —
1% 2R
T18-20 IpeobpaiopaTeds ToKa
@ I@ R1 - 240 Om
]

.

K oprauy cpasnens das

Pucynok 61

Insi koHTpoOssi paboThl TiepefjaTuMKa BO3MO)KHO BK/IFOUeHHe TpeoOpa3oBaTesisi MEXAy TOYKaMH
"Boixogq YM" u "O6111." muHeNHoOro GuibTpa.

[TpoBepka paboOTBI OMTOMAp TP TOAK/IIOUEHHBIX LEMsX pPerucTparopa OCYILEeCTB/ISeTCS
C/IeyrOLLIM 0Opa3oM:

*  TIPOBEPUTH BOJILTMETPOM WM ocLuiiorpadom mnu rnpu nomoiny WEB nnTepdetica
COCTOSIHHE BBIXOZIHBIX TPaH3HUCTOPOB OMTO3/IeKTPOHHBIX Mpeobpa3oBaresieii B HOpMaJTbHOM
peXxume;

* TIpoBepUTH paboTy OMTO3/IEKTPOHHBIX TIpeobpa3oBaresiel Mpy pa3IMYHbIX PeKUMax paboThI
npyeMo-Tiepe/ilaTYMKOB MyTeM 3alMCH KOHTPOJIbHBIX OCL{W/IZIOTPaMM.
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16 OIITOJJ/IEKTPOHHBIE ITPEOBPA3OBATE/IA YPOBHA
AUCKPETHbBIX CUT'HAJIOB I103-16-T4 1 I103-16-T5

16.1 HASHAYEHUE

OnTosneKTpoHHbIE TPeodpa3zoBaTeNu YPOBHS IUCKPETHBIX curHainos [103-16-T4 u
[103-16-T5 npenHasHav4eHsI 1151 TPeoOpa30BaHMs BXOIHBIX TUCKPETHBIX CUTHAJIOB
HanpspkeHueM UCOIT MOCTOSHHOTO TOKa B «CyXOW KOHTAaKT» JUIsl yCTPOUCTB cOopa
JUCKPETHBIX CUTHAJIOB, /ISl PAa3MHOKEHUS JUCKPETHBIX CUTHAJIOB.

16.2 OBO3HAYEHUE ITPU 3AKA3E

O6o3HaueHue MpH 3aKase KoncTpykTopckoe o603HaueHme
[103-16-T4-220 CBE.06.3401.000.00-220
[103-16-T5-220 CBE.06.3501.000.00-220

16.3 OBLIME CBEAEHNA

16.3.1 Kparkue xapakTepHCcTUKHU NpuBeneHb! B Tabnuie 60.

Tab6muma 60

HaumeHnoBanue 3HaueHue

HomunansHoe BxonHOe Hanpsikenue, Uconr 220 B

[Topor BkitoueHus1, B 0,6...0,65% Unom COIIT
[Topor otkmrouenus, B 0,45...0,55% Unom COIIT

16.3.2 BuemHui BUJ pYBeIEH Ha PUCYHKax 62, 63.

S08850085009

20aNININRIND

LR IR R 4R
[ IS 1 L 1

PucyHok 62: Buemnuii By I1102-16-T4
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il ”'

PucyHok 63: Buemnuii Bug [103-16-T5

16.4 KABEJU JUIS IOAKJIFOUEHM S OIITORJEKTPOHHBIX
I[IPEOBPA3OBATEJIEM I[1023-16-T5

16.4.1 Jlns MOAKIIOYEHHs] ONTOAIEKTPOHHBIX mpeobOpa3oBareneit ypoBus [10D-16-TS5 k OGnokam
coopa muckperHbix curHaioB bBKJ[-64-5B, BBITyCKalOTCS CTaHOAPTHBIE COCIUHUTEIbHBIE
Ka0eu.



TBI'll.411733.003 P32 103

16.4.2 O6o3HaueHHWe KabeJis TPH 3aKase

InvHa O6o03HaueHne

40 cm 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
10m CBE.01.8001.200.00-10m

16.5 JOKYMEHTALINA

Bosee moapoOHO onrosnekTpoHHbIe TpeodpazoBatenn [103-16-T4 u [103-16-T5 onucans! B
pykoBozcTBax 1o skcruryarauuu TBI'T[.468151.001 PO u TBI'11.468151.002 PO.
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17 YCTPOHCTBO CUHXPOHUM3AIII BPEMEHU AYPA-GPS
17.1 HASHAYEHUNE

AYPA-GPS nipeiHa3HaueH Jjisi CAHXPOHM3al[MK Pa3/TMYHbIX YCTPOMCTB C CUTHA/IaMU TOUHOTO
BpeMeHH rosyyaeMbIMU OT criiyTHUKOB GPS u ITIOHACC.

17.2 OBO3HAYEHUE ITPU 3AKA3E

O6o3HaueHMe TP 3aKa3ze KoHcTpyKTOpCKoe 06003HaueHre

AYPA-GPS CBE.01.8208-24B

17.3 OBIIME CBEJEHNA

17.3.1 Merposoruueckue XapakTepuCTHKU MpUBeIeHBI B Tabuie 61.

Tabmura 61

HaumeHoBaHUe 3HaueHUe

TTorperHocTs Nepesaun (poHTa curdana PPS?
TPY HAJIMUKUU CITyTHUKOB

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

- Ha BeIxone RS-232 +20 MKC
- Ha BeIxoae PPS-TS +20 MKC

[MorperHocTh curHana PPS nipu ncuesnoBennu | He 6onee 360 MUKpPOCeKyH/ 3a Uac
CWTHaJ/Ia CITyTHUKOB He 6osiee 10 MUITMCEKYH/] B CYyTKH

3 PPS — ceKyHHBIN UMITY/IbC.
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17.3.2 Buewnuii Bug AYPA-GPS npuBeiéH Ha pUcyHKe 64.

17.4 IOKYMEHTALINA

Bosee nmogpo6HO yCTpoicTBO cuHXpoHu3aluu Bpemenr AYPA-GPS onucaHo B pyKOBOJICTBE 110
skcruryarauuu TBI'T1.464346.001 PO.
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INTPW/IOXEHWE A. TABAPUTHBIE 1 YCTAHOBOYHBIE PASMEPBI

v

255 MM

A

Peructpatop aBapuiiHbix CObbITHIA
AYPA-08

204 mm

163 Mm

v

PucyHok 65: ['abaputHble pa3mepbl cructeMHOro 6ioka AYPA-256, AYPA-K1, AYPA-K2,
AYPA-P1
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PucyHok 66: Bbipe3 B maHenu 1oj; cucteMHbIH 0ok AYPA-256, AYPA-K1,
AYPA-K2

430

kA ——n e e et

PervcTpatop asapuiiHbIX coBeITHi

205

%

it

PucyHok 67: 'abaputHble pa3mepsl crictemMHoro 60ka AYPA-08-K3 (Bup criepesin)
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425

200

PucyHok 69: 'abapuTtHbIe pa3mepbl cricteMHOTo 6/10ka AYPA-08-K3 (Buz cBepxy)
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PucyHok 70 T'abapuTHbIe U yCTAHOBOUHBIE Pa3Mephbl
cuctemHoro 61moka AYPA-08-111
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32

90

TATATATAT:
PP

++ ===
Output DC 24V / 2.5A

v wieland
wipos PS124-2.5

Input AC

4,7 to 10 max.

RAIL STOPPER)

PucyHok 71: ['abapuTHbIe U yCTaHOBOYHbIE pa3Mephbl 0/10Ka ruTanus PS1 24-2.5




TBI'll.411733.003 P32

111

140

10

-

|

(T

60

5 0 A e
Output DC 24V / 10A

v wieland
wipos PS1 24-10
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L
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Input AC
100-240V
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PucyHok 72: T'abapuTHbIe ¥ yCTaHOBOYHBIE pa3Mepbl O10ka mutanust PS1 24-10
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117.0 [4.61]

124.0 [4.88]

60.0 [2.36]

PucyHok 73: ['abapuTHbIe ¥ yCTaHOBOUHBIE pa3Mephl O10ka muTanuss DRM-24V240W 1PN
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N
e
12
19 H-
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110 10 40
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PucyHok 74: ['abapuTHbIe U yCTaHOBOYHbIE pa3Mephbl 6/10Ka nutanusi 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 75: ['abapuTHbIe ¥ yCTaHOBOUHBIE pa3Mepkl OydepHoro 610ka mutanus DBUF20-24 u

DBUF40-24
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780 |
| 750 |

210

PucyHok 76: ['abapyTHbIe ¥ yCTaHOBOYHbIE Pa3Mepbl MO/l BXOJHBIX Ipeobpa3oBaresieil



TBI'l1.411733.003 P32 115

70 122 Bua caagun

171
150

T 1
95 (BblcoTa oT naHenu)

Pucynox 77: 'abapuTHble pazmepsl IpeoOpa3oBareseil Toka 1 HanpsKeHus (¢ po3eTKOM)

&9

37

@2r
25

HARRRAATT i

65

[ 1T

© ©

PucyHok 78: I1peobpa3oBaTtesb ¢ po3eTKOi repe/iHero NpucoejuHeHust
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Pucynok 79: Po3eTka nepeiHero npucoeauHeHus
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Pucynok 80: 'abaputHbie pa3mepsl KoHIleHTpatopoB KP-8800-24B u KP-8812-24B
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Pucynok 81: YcranoBounsle pazmepsl koHIieHTpaTtopos KP-8800-24B u KP-8812-24B ¢
KpEIJICHUEM KPOHIITEHHAMH B OKHO ITaHENIH
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Pucynok 82: 3apnsas naHens KoHLeHTpatopoB KP-8800-24B-02, KP-8812-24B-SM-02 fns
KpeIUIeH!s] Ha T1aHe/Ib, OTBePCTHs CIIpaBa U CjieBa OT KOHL|eHTpaTopa
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Pucynok 83: 3agHss nanesib kKoHueHTparopoB KP-24B-8800-03, KP-8812-
24B-SM-03 p/1s1 KperuieHUs Ha IaHeJlb, OTBePCTUsl CBePXY U CHU3Y OT

KOHIIeHTpaTopa
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PucyHok 84: 3aaHss naHens koHLieHTpatopoB KP-8800-24B-04, KP-8812-24B-SM-04 niis
KpeIIeHHs Ha TlaHeJIb, OTBePCTHS CIIpaBa U CjieBa OT KOHLIeHTpaTopa
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PI/ICYHO; 85: N'abapuTHbIe pa3mepsl 0J10Ka JUCKPeTHBIX curHaioB [1C-16

i
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Bun ceepxy

PucyHok 86 'abapuTHble 1 ycTaHOBOUYHbIE pa3Mepkl O610Ka cbopa

og

nuckpetHbix curHanioB BK/I-64 (aptukyn CBE.01.3108)
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PucyHok 87: 'abapuTHble 1 yCTaHOBOUYHbIe pa3Mepkl O6110Ka cbopa
JuckpetHbixcurHanos bK/I-64-5B

:
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Pucynok 88: 'abapuTHble pasmepsl MeaurakoHBepTepa MK-01
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IMTPUJ/IOKEHUE b. PEKOMEH/JAIINNA 110 BBIOPY KABEJIA CETU
AYPA-P.

[nisi coeiliHeHUI MeXXAy CUCTEeMHBIM 0/I0KOM, KOHL[eHTpaTopamHu, 6;10kaMu cbopa JUCKPeTHBIX
CUTHAJIOB U TIpeobpa30oBaTe/IiMi PEKOMEHYETC ST UCTIOMb30BaTh Me/IHbINM Kabesb Kateropuu S5E ¢
ceuenreM >usbl 0,196...0,212 MM2 (17151 OIHOKUIBHOTO Kabesisi COOTBETCTBYET JUAMETPY JKUTTbI
0.52 mm). TTpu gunHe kabens go 6mokoB [IC-16 u npeobpa3oBaresieii MeHee 50 M 10Ty CKaeTCst
nipuMeHeHue Kaberns ¢ gAruameTpoM xusbl 0.48...0.5 mm. TIpu gmiHe 6osiee 50 M - IPUMEHSITh
Kabenb ¢ arameTpoM xuibl 0.52 Mm. He gomyckaeTcsi mprMeHeHre aFOMUHUEBOTO OMEZHEHHOTO
Kabesnst (CCA).

Tun koHHekTOpa Ethernet RJ-45 Ko/DKeH cOOTBeTCTBOBATH TUITY Kabesis (/1 OHOXKU/ILHOTO U
MHOTO>KUTLHOTO Kabesist OHU pa3Hbie !!!, 11 oflHOKUIbHOTO — 3-3y01IeBbIe, /1/11 MHOTOXKU/IbHOTO
— 2-3y0O1ieBbie). Vi KOHHEKTOD JI0/KeH UMeTh YHUBepCa/lbHble HOXU, TIOAXO/SIINe /IS
OTHO>KUJIbHOTO ¥ MHOTOXXWJTBHOTO KabeJisi.

KoHTaKTBI KOHHEKTOPOB [JOJDKHBI UMETh 30/10TO€ MOKpbITHe He MeHee 50 MUKpozaronmoB (1.27
MUKpPOH). Ec/ii B onyicaHumM KOHHeKTOpa He yKa3aHa TOJILIMHA 30/I0TOr0 IOKPBITHS, IPUMeHeHre
TaKUX KOHHEKTOPOB He A0IyCKaeTCs.

Cxema kabess ganHbix CETU AYPA-P. Ka6ess Turia UTP kar. 5, mu6o FTP (obrmii skpaH), mibo
STP (3kpaH A/151 Ka>XKI0¥M BUTOM mapkl). Turl Kabesist BEIOUpaeTcs U3 yueTa YC/IOBUN SKCIUTyaTal[HH.
Hanuure 3KpaHa co3ziaeT AOTIONHUTE/IBHYIO 3all[UTY OT 1eKTPOMAarHUTHBIX TIOMeX.

B Tabnuie npuBeseHa pacHOBKA Kabesist. Kabesb psiMOi — KOHTAKT Ha OZJHOM KOHI[e
Kabesisi COOTBETCTBYeT OIHOMMEHHOMY KOHTAaKTy Ha APyroM KOHILe Kabers.

Tabmuia 62
No KOHT.
ITpoBop Bua curnasna

pasbema
1 OerbIii/OpaHKeBbIi npuemM+ / repejaua+
2 OpaH’KeBbIN rpueM- / mepejaua-
3 OesbIii/3emeHbIi nepefava+ / npueM+
4 CUHUU ITuranue +24 B
5 OenbIii/cUHMI [Muranue +24 B
6 3e/IeHbIN repefiaua- / IpueM-
7 OebIii/KOpUYHEBbIHA [Muranue 001wt
8 KOPWUYHEBbIN [Turanue 001wt
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