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HacTtosiwee pykoBoacTBo no akcnnyatauuu (PJ) npegHasHavyeHo ONs U3yYeHUsa u
NCNONb30BaHNSA TEXHUYECKMM NEepcoHarnoMm npu NpoeKkTUpPOBaHUU, MOHTaXe U IKCnyaTaumm
obopynoBaHnss MCO04-DSL.bis2 (B pfganbHenwem unMmeHyemoe obopygosaHme MCO04-
DSL.bis2) n npegHasHayeHHOe A58 UCNOMNb30BaHUSA Ha CETAX CBSA3M BCEX BUAOB.

O6opynoBaHne MCO04-DSL.bis2 nsrotaBnmBaeTcs B COOTBETCTBUN C TEXHUYECKMMMU
yCnoBuaMH.

PykoBOACTBO COCTOUT U3 TpeX pas3geros.

B nepBom pasgene npuBedeHO HasHadYeHWe U3Lenus, TEXHUYECKMNEe XapaKTepucTuKu
n paboTa cocTaBHbIX YacTen usgenus, Heobxogumble AN akcnnyaraumm obopygoBaHus.

BTopon pasgen cogepXuT ykaszaHuMs MO MOHTaxy, MOArotoBke o6opyaoBaHUS K
paboTe 1 NopsaoK AKChyaTauum Ha JIMHUAX CBA3W.

B TpeTbem pasgene gaHbl pekOMeHZauun Mo TEXHUYECKOMYy OOCnyXuBaHUIO U
MeToaMKa W3MEepeHUn napameTpoB, BKIKOYAs ykasaHUsA No AencTBusiM obcnyxusaroLero
nepcoHana no BOCCTAHOBIEHMUIO CBA3M NP aBapusix 06opyaoBaHnS.

[ononHNTENbHO pekoMeHOyeTCH MoNb30BaTbCs CBEAEHUAMMU, COAepXallMMucs B
KMo PMO-01.



O6opynoBaHue MC04-DSL .bis2 OOO HM® "Jlncko"

PykoBoACTBO Mo aKcnnyaTauum JIKTM.469436.018 PO

Mcnonb3ayemble cokpalleHus:

MoTtok E1 — nepBuYHbIA NOTOK CO CKOpOCTbIO 2048 KBUT/C;

MC3-T — mexayHapoOHbIN COK3 ANEKTPOCBA3N (CEKTOP TENEKOMMYHUKaLUN);
MUX — MmynbTunnekcop;

DMX — gemynbTunnekcop;

CWAC — curHan nHavkaumm aBapunHoro COCTOSIHUS;

KW - kaHanbHbIN MHTEpBarT;

CVYB - curHanbl ynpasneHusi U B3aMMoLeNCTBUS;

O — ancTtaHUMOHHOE NUTaHKE;

HPI — HeoGcnyXnBaembi pereHepaUnNoOHHbIN NYHKT;

3WI — koMNnekT 3anacHbIX YacTen, MHCTPYMEHTa U NPUHAANEXHOCTEN;
MCI — nceBgocnyyanHas nocnenoBaTenbHOCTD;

MK — nepcoHanbHbIN KOMNbLIOTEP;

KMY — koMMNNeKkT MOHTaXHbIX YacTeMn.
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1 OnucaHue n pabora usgenus

1.1 HasHa4yeHue uspenus

O6opynoBaHne MCO04-DSL.bis2 npegHasHavyeHO AnNA oOpraHusauumn JIMHEWHOro
TpakTa W TPaHCMOPTMPOBKM OT OAHOrO0 A0 4YeTbipex noTokoB 2048 kbut/c wu/vnn opHoro
kaHana Ethernet 10/100Base-TX no ogHown vnu AByM napam TenedoHHoro kabens tuna T,
TM, KCMM, MKC, 3K ¢ ncnons3oaHnem texHonornm G.SHDSL.bis (ITU-T G.991.2).

O6opynoBaHne MC04-DSL.bis2 obecneunBaert:

- MHOrOCKOPOCTHYIO nepegadvy pfaHHbix noTokoB 2048 kbuT/c M paHHbIX 4epes
nHTepgenc Ethernet 10/100Base-TX N0 CUMMETPUYHbIM MeAHbIM BWUTbIM Mapam Mo
ctaHgapty G.SHDSL.bis (ITU-T G.991.2) n nuHenHbiMm kogom TC-PAM-4/8/16/32/64/128;

- OOHOBPEMEHHYI0 TPAHCNOPTUPOBKY OT OAHOrO A0 YeTbIpeX CUHXPOHHbLIX MOTOKOB
2048 kbut/c n/vnn Ethernet kagpoB oT ogHoro kaHana Ethernet 10/100Base-TX no ogHowm
NN BYM CUMMETPUYHBIM MEAHbBIM BUTLIM Napam;

- opraHusaumio mocta mexay JIBC no kaHany nepeHoca AaHHbIX CO CKOPOCTbIO A0
11,3 M6ut/c no ogHon nape wn 22,6 M6but/c no ABymM napam kabens no wnHTepdency
Ethernet 10/100Base-TX;

- npo3payHbin pexum gna "tagged VLAN" nakeToB;

- TMbkoe perynupoBaHue CKOpOCTU nepefaym B guvanasoHe (192...11328) kbut/c no
Ka)kgon nape kabens ¢ AUCKpPeTHOCTbIo 64 KbuT/c;

- ogHOoKabenbHbIN pexum paboTbl No ABYM Napam;

- OUCTaHLUMOHHOE NUTaHUe NOCTOSAHHBbIM CTabUNN3NPOBaAHHBLIM TOKOM A0 7 JIMHENHbIX
pereHepaTopos (HPI1) B TpakTe npM 0AHOCTOPOHHEM ANCTAHUMOHHOM NMUTaHWK;

- cnyxebHyo ceasb ¢ HPI1 no paHTOMHOM Lenu Yyepe3 BCTPOEHHOE NeperoBopHoe
YCTPOWCTBO B rPOMKOIrOBOPSILLEM CUMMIIEKCHOM PEXUME;

- KOHTpOnb M ynpasneHune obopyaoBaHnem MCO04-DSL.bis2 ocywecTBnaeTca Kak
nokKanbHO, C MOMOLLLIO NEPCOHAsIbHOIrO KOMMbITEPA Yepes cepBUCHbIE MHTepdenchbl RS-232
n Ethernet 10/100Base-TX, Tak un gauctaHuymoHHo Yepe3s JIBC Ethernet;

- MOHUTOPWHI W AUCTAHUMOHHOE YyNpaBfeHne JMHENHbIMU pereHepaTopamMmn u
yaaneHHeiM obopynoBaHnem MCO04-DSL.bis2 ocyuiecTBnsieTcss 4yepe3 CEepBUCHbIN KaHan
TENEKOHTPONA NpU MOMOLLM MEPCOHANbHOro KoMMbloTepa Yepe3 CepBUCHbIE UHTepdENChbl
RS-232 n Ethernet 10/100Base-TX;

- 3aWnTy JIMHEWHbIX Uuenern OT TrPOo30BbiX pa3psgoB M HanNpsXKeHUs  NUHUKA

anekTponepeagaym B COOTBETCTBUM C pekomeHaaumamm K20 n K21 MC3-T.
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O6opynoBaHne MCO04-DSL.bis2 npu nomowm KMNO PMO-01 BKMAOYEHO B €OUHYHO
CUCTEMY CETEBOro MOHUTOPUHIra annapaTypbl.

O6opynoBaHne MCO04-DSL.bis2 cocTouT K3 CTaHUMOHHOIO U MPOMEXYTOYHOrO
obopyaoBaHMs NIMHENHOro TpakTa.

O6opypoBaHne MCO04-DSL.bis2 npegHasHadyeHo Aana paboTbl NO  napam
TenedoHHoro kabenda tuna T, TI, KCMIM, MKC, 3K.

OnekTponutaHme obopygosaHmss MCO04-DSL.bis2 ocyuiectBnseTcs oT NepBUYHOIO
MCTOYHMKA NOCTOSIHHOrO TOKa C HOMUHarbHbIM HanpsXxeHnem 48 nnun 60 B ¢ 3azemneHHbIM
NONOXUTENbHBIM MNOSIKOCOM UCTOYHUKA MUTAHUS.

CrtaHuuoHHoe obopynoBaHne MCO04-DSL.bis2 npegHasHavyeHO Ans aKcnnyaTtauum B
OoTansMBaeMbIX NOMELLEHUAX B YCNOBUSAX:

- TemnepaTtypa okpyxatoLwlen cpebl oT nntoc 5 go nnoc 40 °C;

- OTHOCMTENbHas BMAXHOCTb Bo3gyxa He Bblwe 80% npu TemnepaType He Bblille
nntoc 25 °C;

- aTMocdepHoe gaBneHune He Huxe 60 klMa (450 mm pT. CT.).

CtaHuuoHHoe obopygoBaHme MCO04-DSL.bis2 coxpaHseT cBou napameTpbl nocne
npebbiBaHuA npu Temnepartype oT MuHyc 50 go nntoc 50 °C.

CrtaHuunoHHoe obopynoBaHne MCO04-DSL.bis2 akcnnyatupyetcs B kapkacax CKY, B
CTOMKax unu wkadax crtanHgapta "19 gonmoB" (eBpocTaHOapT) M NpegHa3HayYeHo Aans
HenpepbIBHOW KPYrroCcyTOYHOW paboThl.

CtaHuuoHHoe obopynosaHme MCO04-DSL.bis2 pasmellaeTcsi cornacHo npoektam B
nomewleHmsax JTIALL TenedoHHbIX CTaHUMIA.

[MpomexyTouHoe obopyaoBaHWE NMHEMHOro TpakTa yCTaHaBNMBaeTCHA B Konoguax
TenedoHHOM KaHanu3auumu, nogsanax M noagbesgax 3gaHuin, ctonbax BO3QYLIHOW NUHUMK
CBSA3W 1 paBoTaeT Npu TemnepaType okpyxatoLLel cpeabl oT MuHyc 40 fo nntoc 40°C.

O6opynosaHne cootBetcTBytoT [OCT 12.1.004-91 '"lMoxapHas 6e30nacHOCTb.

O6wwe TpeboBaHusa".
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Tabnuua 1 — N3genus, Bxoasiwme B coctaB obopynosaHna MC04-DSL.bis2

PyHKUMOHarbHblIE 0COBEHHOCTHU

HanmeHoBaHne n o6o3Ha4YeHne Konunuectso
nsnenuns Konunyectso |KonuuecTtso KaHanoB NcTouHmnk ce
DSL - nuHun | noptos E1 Ethernet an

10/100Base-TX

Bnok MCO04-DSL.bis2-1PAM-

>E1/1Eth 1 2 1 HeT HeT
Brnok MC04-DSL.bis2-1PAM- 1 > 1 ecTb HeT
2E1/1Eth-DP
brnok MC04-DSL .bis2-1PAM-1Eth 1 HeT 1 HeT HeT
Brniok MC04-DSL.bis2-2PAM- 5 > 1 HeT ecTh
2E1/1Eth
Brnok MC04-DSL.bis2-2PAM- 5 > 1 ecTh ecTh
2E1/1Eth-DP
Brniok MC04-DSL.bis2-2PAM- 5 4 1 HeT ecTh
4E1/1Eth
Brniok MC04-DSL.bis2-2PAM-

2 4 1 ecTb ecTb

4E1/1Eth-DP

Brnok MC04-DSL.bis2-2PAM-1Eth 2 HeT 1 HeT HeT

OpHonapHbIn pereHepaTtop bnok

P04-1PAM.bis2 1 y y y HeT

[lByxnapHbIn pereHepatop bnok

PrI04-2PAM.bis2 2 - - - ecTh

CtpykTypa 0603Ha4yeHus 6noka MC04-DSL.bis2:
MC04-DSL .bis2-2PAM-4E1/1Eth-DP

- Hann4ue nctovnuka Arl

- UHTepdencobl nonb3oBaTens
E1 (2 unun 4) u/vnn Ethernet

- konnyecTtsBo DSL nuHun (1 nnn 2)

- KnaccudukaTop obopyaoBaHus

CtpykTypa 0603Ha4yeHus pereHepatopa 6noka PJ104:
PJ104-2PAM.bis2
| - konnyecTBo DSL—nuHun (1 nnn 2)

- KnaccudmkaTop 06opyaoBaHUs
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1.2 TexHU4yeckue AaHHbIe

1.2.1 MapameTpbl CTAaHLMUOHHOIO 3NeKTpnYeckoro uHtepcgenca 2048 kourt/c

MapameTpbl MMMyIbCOB 3r1eKTpU4ecKoro CTblKa 2048 Kbut/c Ha
Harpyske (120 +0,12) Om gormkHbl 6bITb Cnegytowme:

a) Macka umnyrnbca AOoSMKHa COOTBETCTBOBATbL PUCYHKY 1:

- aMnaMtyga WUMNYynbCOB MNOSIOKUTENBHONM W OTpuUaTeNbHOW MnonsipHocTeEn (B
cepeauHe MMnynbca No ANUTenbHOCTHN) JormkHa 6bIThb (3 £0,3) B;

- ONUTENbHOCTb WUMIMYSIbCOB MOSNOXUTENBHON U OTpuUaTenbHOW MONSPHOCTEN
(Ha ypoBHe 0,5 amnnutyabl) AomkHa 6bITb (244 +25) Hc;

- OTHOLUEHVE MexXay amnauTyaaMun MONOXUTENbHbIX U OTpULaTENbHbIX MMMYNbCOB
AOSMKHO 6bITh (1 £0,05);

- OTHOLWEHWe Mexay ANUTENbHOCTAMM MNONOXKUTENbHBLIX U OTpuUaTeSibHbIX

UMMYNbCOB OOMKHO 6bITh (1 £0,05);

200 A [N~
100% 10% X HomuHansHbIH
0
10% )®( HMITYJIBC
20%
| 2441488 _
50% ~ HC T
00 L 10% ) 10%
10% $20% ) 10%

PucyHok 1 - Macka nmnynbcoB Ha cTbike 2048 kbut/c
©) Tun koga - HDB3/AMI;
B) BenMYMHA TMOMHOr0 pasmaxa asoBoOro [poXaHuUs BbIXOAHOrO CuUrHana
2048 kbut/c, n3amepeHHaa B OONSAX TaAKTOBOro WHTepBana T, He [OMKHA NpeBbIWaTb
0,05 TakToBbIX MHTEpBana B nonoce 4Yactot oT 20 Ny go 100 klu;
r) MakcumarnbHO AonycTumMasi BenvMuuHa a3oBOro ApOXKaHUS BXOOHOrO curHana
anekTpuyeckoro cTbika 2048 kbuT/c, namepeHHasi B AONAX TaKTOBOro MHTepeana T, AOMKHa

COOTBETCTBOBATb PUCYHKY 2;
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MonHbI pasmax 15T
(ha3oBoOro gpoxaHus

Ons 2048 kout/c T=488 Hc

02T

YacTtoTa ghazoBoro
0 > OpoXxaHus

20y 2,4«ly 18 «kly 100 kl'y,

PucyHok 2 — HuwxHMin npegen makcMmarbHO A0MyCTUMOro ha3oBoro ApoXaHus
A) 3aTyxaHune coegmHuTenbHOro kabens Ha yactote 1024 kl'y - ot 0 oo 6 Ab;
€) KonmyecTBo CTbikoB 2048 kbut/c - 2/4;

X) TN COeANHNTENBHOMO pasbemMa - RJ45.

1.2.2 MNMapameTtpbl nHTepcenca Ethernet 10/100Base-TX
a) untepdenc Ethernet 10/100Base-TX cootBeTcTByeT ctaHgapTy IEEE 802.3u;
0) ckopoCTb Nepenayn AaHHbIX - 11,3 M6ut/c no ogHom
nape kabens,
- 22,6 M6uT/c no asym
napam kabens;
B) konmn4yecTBo cThikoB Ethernet 10/100Base-TX -2;
r) konn4ecTtso kaHanoB Ethernet 10/100Base-TX -1;
n) oba ctbika Ethernet 10/100Base-TX paboTtatloT B OQHOM CeTU NO NpUHUMNY
Ethernet Switch;
e) MakcumanbHasa anuHa kabena UTP kateropumn 5 ana cKOpocTu nepenayun gaHHbIX
10 M6wuTt/c - He 6onee 150 M, MmakcMmanbHasa anvHa kabens UTP kateropumn 5 gns ckopoctun
nepegayn gaHHblx 100 Méut/c - He Bonee 70 m;
X) aBTOMaTUYeCcKoe onpeaeneHne u KOppekuus CUrHanbHbiX nap npuema u
nepegayu n nonsapHocTu curHana (dpyHkums Auto MDI/MDIX);
3) TN COEaUHUTENBHOrO pasbema - RJ45;
n) obpaboTka AaHHbIX MNocTynawwmx no wuHtepdency Ethernet 10/100Base-TX
NPOXOauT Ha YpPOBHE ynpaBneHust OOCTYNOM K cpefe nepegayn (yposeHb MAC — Medium
Access Control) n He 3aTparmBaeT nNpoTokonoB 6onee BbICOKOro ypoBHS Takmx kak TCP/IP,

DECnet u IPX n onepaumnoHHbix cuctem Takmx kak NetWare n MS LAN;

10
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K) cTblik Ethernet 10/100Base-TX pabGoTtaeTr B pexume cdunbtpauun. Pabota B
pexuve unbTpaumm ocHoBaHa Ha daHHbix Tabnuubl JIBC. Tabnuua JIBC cospaetcsa
aBToOMatTM4eckn no npuxogsawmm kagpam Ethernet u copmepxut agpeca yCTpoucTs,
NOAKMNOYEHHbIX K Ton e JIBC, uyto n kaHan 6noka MC04-DSL.bis2.

Copepxumoe Tabnuubl JIBC aBToOMaTnyeckn obHOBNSETCH: ecnv OT YCTPONCTBA, Yew
agpec Haxogutcsa B Tabnuue JIBC, B TeyeHne 5 MUHYT He npuaeT HM OOHOro kagpa, To
AaHHoe ycTponcTBo (ero agpec) ygansetca u3 Tabnuubl JIBC. Tabnuua JIBC cnocobHa
xpaHuTb o 8000 agpecos.

B pexume dunbtpaumm vyepes cTblk Ethernet 10/100Base-TX nepenatotcs AaHHbIe,
agpecoBaHHble k gpyron JIBC. [aHHble, agpecoBaHHble K YCTPOWCTBAM, HaxoAasLWMUMcs B

JIBC, Kk koTOpOW noakntoyeH kaHan 6noka MC04-DSL.bis2, nrHopupytoTcs.

1.2.3 MapameTpbl nuHenHoro Tpakta G.SHDSL .bis

a) MakcumarnbHas MHOpPMaLMOHHAs CKOPOCTb

Nno Kaxaow nape - 11328 kbuT/c (n x 64 kbuTt/c, rae n=(3...177));
©) TN NMHENHoOro Koaa - TC-PAM-4/8/16/32/64/128;
B) HOMUWHarbHOE Harpy3o4Hoe ConpoTUBIEHNE - 135 Ow;

F) MaKkCumMalsibHaA MOLLHOCTb BbIXOAHOIO CUrHana

yCTaHaBnMBaeTCs aBTOMaTUYECKN -10,25...17 pbwm;
A) KONN4YeCTBO NMHENHBbIX CcTbikoB G.SHDSL.bis -1/2;
e) TUM COeaUHUTENBLHOro pasbema - 2ESDVM-06P;

X) MakcumarnbHoe paboyee 3aTyxaHue B NIUHUMK
Ha 4acTtoTe Fysy = (n*64/K) kl'y, - He bonee 45 nb;
- r4e N — YMCINO KaHanoB CO CKOPOCTbto 64 KouT/C;
- k — koahpuumeHT, 3asmcawmm ot koga TC-PAM B nuHun. CmoTpeTb B Tabnuue 7;
3) NnpegenbHas AfivHa pereHepaumoHHOro ydacTtka nmHenHoro Tpakta G.SHDSL.bis B
3aBMCMMOCTU OT CKOPOCTU nepeaayn npmBedeHa B Tabnuue 2.

Tabnwuua 2 - MNpegenbHas anuHa pereHepaunoHHOro yyactka

AnvHa ynnoTHAEMOM NIMHWUK, KM
.. CkopocTb nepegauu
INnHeviHbIN koA (konmuecTBO Tun/OuameTp xun, Mm
KaHanos 64 kout/c)
TI1-0,4 TM1-0,5 | KCIM-0,9 |KCIr-1,2 | MKC-1,2
TC-PAM 4 1024 k6ut/c (n=16) 4,1 5,2 7,1 10,7 13,6
TC-PAM 8 1344 k6ut/c (n=21) 3,8 4,7 6,4 9,3 11,9
TC-PAM 16 1472 k6ut/c (n=23) 3,5 4,4 5,9 8,4 10,5
TC-PAM 32 | 4416 kbut/c (n=69) 2,9 3,7 4,8 6,4 8,0
TC-PAM 64 |8640 kbut/c (n=135) 2,3 3,0 3,7 4,8 6,0
TC-PAM 128 | 11328 kbut/c (n=177 2,1 2,7 3,5 4,2 5,2
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1.2.4 MapameTpbl AUCTAHLUOHHOIO NUTAHUA

a) cTabmnuanpoBaHHbIN TOK OUCTAHUMOHHOIMO nuTaHust 6nokos MCO4-DSL aosmkeH
6biTb (100 £5) MA, Npy M3MEHEHUM BbIXogHOro HanpsbkeHus ot 50 go 450 B npu BXogHOM
HOMUHanbHOM HanpsbxkeHun 60 B.

6) pasmax nynbcaumi BbIXOAHOrO HanpsXXeHns He 6onee 80 mB;

B) nopor cpabaTbiBaHMA 3aLlMUThl OT yTeYek -0,2...0,5MmA;

r) nopor cpabaTbiBaHWs NPU YMEHbLUEHUN TOKa bornee 30% ot

HOMWHaJ1bHOIo 3Ha4YeHUA,

[) TOK KOPOTKOro 3aMblKaHs He Gonee 150 MA.

€) MakcMmarnbHOE COMPOTUBMEHUE YMAOTHAEMON NIMHUN NPU TOKE OUCTaAHLMOHHOIO
nutanusa (100 £5) MA - He 6onee 4500 Ow;

X) NageHne HanpshkeHWss Ha pereHepaTope Npu TOKe AUCTAHUMOHHOIO MNUTaHWUs
(100 £5) MA:

- ogHonapHbIM pereHepaTop 6nok P04-1PAM.bis2 -(45...50)B;

- ABYXNapHbIn pereHepatop 6510k PJ104-2PAM.bis2 -(50...55)B;

3) Ha WCTOYMHUKE [OUCTAHUMOHHOINO nuUTaHuMs cpabaTbiBaeT curHanmsauus wu
OTKIIOYAETCHA BbIXOAHOE HaNpshKeHNe B Cneaylowmx cnyyasx:

- Nepekoc HanpshkKeHns OUCTaAHLUMOHHOIO MNUTAHUA OTHOCUTENbHO “3emnn” Ha
(50 £20) B;

- KOPOTKOE 3aMblKaHWe B JIMHUW;

- YMEHbLUEHME TOKa B NMMHUKN Ha BennyuHy 6onee 30% OT HOMMHANBHOINO 3HAYEHWUS;

- 06pbIB LEeNV ANCTAHLUMOHHOIO NUTAHUS.

N) aBTOMATU4YECKOE BKIIHOYEHME [OUCTAHLUMOHHOINO MNUTaAHUSA MOBTOPSETCA 4Yepes
1 MWHYTY OO MOMEHTa ycTpaHeHus aBapun. Bpemsa cpabaTtbiBaHWs 3alMTbl HE NpeBbilaeT
100 mc. Bbibop aBTOMATUYECKOro BKMOYEHUS OMCTAHLMOHHOIO NMUTaHUs BbiOMpaeTcs npwu
nomowm KMo PMO-01;

K) MakcMmaribHOe KONMYECTBO pPEereHepauMoHHbIX Y4YacTKOB B 3aBMCUMOCTU OT
AnamMmeTpa Xunbl NMMHENHOro kabens, nageHus HanNpsKeHUsl Ha NMMHENHOM pereHepartope U
HanpsbkeHun Ha Bbixoae Al oo 450 B npueBeaeHo B Tabnuue 3.

Mpn ogHOMApHOM MUTAHUW PEreHepaTopOB MaKCMMalibHO BO3MOXHOE KONNMYECTBO

pereHepaumoHHbIX Y4aCcTKOB paccyuTbiBaeTcs no dopmyre 1:

L x 2 x (R1+R2+...+Rp-1) x Ign + Upr x (n—1) < Ugn (2)
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Mpwn OByxNapHOM MUTaHWM pereHepaTopoB MaKkcUMmarbHO BO3MOXHOE KONMYEeCTBO

pereHepaumOoHHbIX Y4aCTKOB paccyuTbiBaeTcs No opmyne 2:

L x (R1+R2+...+Rp-1) x Ign + Upr x (n—=1) = Ugn (2)

roe:

L — MakcumanbHaga gnvHa ynnoTHsemon nnHum (km) 6e3 pereHepaTtopos (NpvBedeHa
B Tabnuue 2);

R1, R2 ... Rn — conpoTMBneHne O4HOMN Xuibl kabensi pereHepaunoHHOro y4acTka
(Owm);

lan = 0,1 A — TOK ANCTAHLMOHHOIO NUTaHUSA;

Upr - nageHne HanpsixeHust Ha ogHoM pereHepaTtope (B);

N - KONUYECTBO pereHepaunoHHbIX Y4aCTKOB.

Mpn OBYXCTOPOHHEM MNWUTaAHUM pereHepaTopoB  MaKCMMaribHOE  KOSIMYECTBO
pereHepauMOHHbIX Y4aCTKOB yaBanBaeTCs.

Tabnuua 3 - MakcumarnbHoe KOfiM4yeCcTBO pereHepalMOHHbIX y4aCTKOB

s
= E[ KonnyectBo yyacTKkoB KonnyectBo yyacTKkoB
E" E‘ T pereHepaumm No ogHonapHomu pereHepaumm no AByxnapHom
[0 2 | < cucteme Or1 cucteme A1
s | 9| Z
; @ | B | Ckopoctb nepenaum (konmuectso | CkopocTb nepeagaym (KonM4ecTso
§ > 2 nepegaBaeMbix KaHanoB 64 k6ut/c | nepegaBaeMbix KaHanoB 64 kouT/c
o é 0 no ogHol nape) no AByM napam)
() [ g
§ §. X | 1024 | 2048 | 4096 | 11328 [1024x2 [2048 x2|4096x2 1&;’53?
= 8 2 | kout/c | kGut/c | KBUT/C | KOBUT/C | KBUT/C | KBUT/C | KBUT/C (n=177x
S L | (n=16) | (n=32) | (n=64) |(n=177)|(N=16x2)(n=32x2)(n=64x2) _2)
|_
TM-0,4 1139|180 1 2 2 2 2 2 3 3
TM-0,5 | 90 | 180 2 2 2 2 2 2 3 3
KCIMM-0,9 28 | 450 4 5 6 6 5 5 6 6
KCIn-1,20 16 | 450 5 6 6 7 6 7 8 8
3Kri-1,2/
MKC-1.2 16 | 450 4 4 6 6 5 6 7 7
BHumaHue! - lNpu pabote no ropoackomy kabento tuna TI npu nomowm
KNO PMO-01 B 6noke MCO04-DSL.bis2 Heo6xoaMmo yCTaHOBUTb MaKCUMalrbHOe
BbixoaHoe HanpsikeHue A1 180B.
Mpu paboTe NO cenbCKUM, 30HOBbLIM U MaructTpanbHbIiM Kabenam tuna KCIM,
3KM, MKC npu nomowm KMNO PMO-01 B 6noke MC04-DSL.bis2 MOXHO yCTaHOBUTb
MakcumanbHoe BbixogHoe HanpsikeHue [N 450B.
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1.2.5 MapameTpbl Cryke6HON CBA3UN NIMHEMHOro TpakTa

a) ana 6nokoB MCO04-DSL.bis2 HOMUHanNbHbLIM YPOBEHb CUrHana cry>kebHown CBs3u
Ha yactoTe 1 Kl'u;

- BXOOQHOW - MuHyc 40 aobwm;

- BbIXOHOMN - He meHee 0 gbm.

0) oManasoH perynmpoBKM yCcuneHus curdana Ha yactote 1 kl'y - 40 ab.

B) TN COeOMHUTESNBHOIO pasbemMa - RJ11;

1.2.6 MNMapameTpbl CUCTEMbl aBTOMAaTU4YECKOro KOHTPOSIA W CUrHanusauum
HeucnpaBHOCTEN

1.2.6.1 Cuctema aBTOMaTU4YECKOrO KOHTPONSA W CuUrHanusauum obHapyxmBaeT wu
BbldaeT Ha aBapuiiHble wuHaukatopbl M Ha [1K, 4yepe3d wuHTepdencbl RS-232 u/vnn
Ethernet 10/100Base-TX, cnegyoLwine aBapunHblie COCTOSAHUS:

- OTCYTCTBME CUrHana Ha BxoAe CTaHUMOHHOro cTbika 2048 kbut/c;

- OTCYTCTBUWE CUrHana Ha Bxoge nmHenHoro Tpakta G.SHDSL.bis;

- HapyLLEeHMEe LUMKNOBOW CUHXPOHU3ALMN CTAaHUMOHHOIO cThika 2048 kbut/c;

- HapyLLEHME LUMKNOBOW CUHXPOHM3aUMN NMHenHoro ctbika G.SHDSL.bis;

- curHan CUAC Ha Bxoae anektpuyeckoro ctbika 2048 kout/c;

- NOTEPS BHELWHEN CUHXPOHM3ALUN;

- BKIOYEHME Wnenda cTtaHunoHHoro ctbika 2048 kbut/c;

- 06pbIB uenu nnmn ymeHolueHme toka [N Ha 30% OT HOMUHANBHOrO 3HAYEHNS;

- NepeKoC BbIXOAHOMO HaNpsKeHUst OTHOCUTENbHO "Kopnyca®;

- KOPOTKOE 3aMblKaHWe B INHWUW;

- Ol BbIKNHOYEHO.

1.2.6.2 lpn OTCYTCTBMM BXOOHOrO CUrHana Ha CTaHUWMOHHOM CTblke B CTOPOHY
nuHenHoro Tpakta TC-PAM dopmupyetca curdan CUAC.

Mpn OoTCYTCTBUM BXOAHOrO CUrHana Ha SIMHEMHOM CTbike B CTOPOHY CTaHUMOHHOIO
cTbika gopmupyetcsa curdan CUAC.

[Mpn oTCyTCTBUM BXOOHOrO CUrHara Ha CTaHUMOHHOM CTbike E1 BKIovaeTca KpacHbIN
WHOMKATOPbl aBapuuM COOTBETCTBYIOLLErO0 CTAHUMOHHOIO CTbika. [lpy  NOBbILEHHOM
KoahpuumeHTe KOOOBbIX OLIMOOK Ha BXOAE CTAHUMOHHOrO CcTbika E1 KpacHbin nHamnkaTop
COOTBETCTBYHILLEINO CTAHLUMOHHOIO CTblka MuraeT. Ecnu no ctaHUMOHHOMY CTblKy E1 HeTt
aBapun, TO CBETUTCS 3efleHbIn UHAMKATOP COOTBETCTBYHLLErO CTAHUMOHHOMO CThika. [pwn
HapyLWeHMM LMKNOBOW CUHXPOHM3AUMM Ha BXOAe CTaHUMOHHOro cTbika E1 3eneHbin

MHOUKaATOP COOTBETCTBYHOLLENo CTAHUMOHHOIO CTblka MUTaET.
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Bnok MCO04-DSL obecneuunBaet Bbigady coobuieHne o6 aBapum (curHan JAC) Ha
BHelLlHee YyCTPOMUCTBO aBapUMUHOM CUrHanmsaumm Yepes Cyxme KOHTaKTbl BCTPOEHHOrO perne.
MakcnumarnbHbIM  TOK 4Yepe3 KOoHTakTbl pene 500 MA, MakcMmanbHoe KOMMYTUpyemoe
HanpsbkeHue - 80 B.

1.2.6.3 B 6noke MCO04-DSL.bis2 ocywecTBnaeTca MWHAMKALMA COCTOSIHUN
nHTepgencos Ethernet 10/100Base-TX.

CoctosiHus nHtepdencos Ethernet 10/100Base-TX oTobpaxatoTcst Ha MHAMKaTopax
LAN u LINK, pacnonoxeHHblx Ha pa3beme unHTepdenca Ethernet 6rnoka MCO04-DSL.bis2.
Mpwn paboTe B ceTn Ethernet 10Base-TX npu npaBuibHOM CO€AMHEHUM OOSTKHbI 3aropeTbCs
xentole mHamkatopbl LAN. lNpu pabote B cetn Ethernet 100Base-TX npwu npaBuiibHOM
COeIMHEHMM [OSMKHbl 3aropeTbcs 3eneHble uHaukatopbl LINK. Bo Bpema npuvema wu
nepefayn gaHHblx no nHtepgency Ethernet 10Base-TX xentbin nHgmkatop LAN gormkeH
murate. Bo Bpema npuema v nepegaym gaHHblx no wmHTepdency Ethernet 100Base-TX

3eneHbin nHamkaTopbl LINK gormkeH muratb.

1.2.7 MNMapameTpbl cUCTEMbI YrpaBrieHUA U yaarieHHOro MOHUTOPUHra

1.2.7.1 KoHTponb n ynpasneHne obopynoBaHnem obecneumaetca ¢ nomolubto MK
yepe3 WHTepdencbl RS-232 un Ethernet 10/100Base-TX. Onepatop [1K npu nomouim
KMO PMO-01 ocywectBnaet cb6op aBapuUrHbIX COCTOAHUA U MOHUTOPUHI COCTOSHUSA BCEX
ctoikoB DSL, E1, Ethernet Ha mogemax w pereHepaTopax, 3agaeT 3KcniyaTauuoHHbIE
pexumbl paboTbl obopygoBaHus MCO04-DSL.bis2 u pereHepaTtopoB. YnpaBneHue
yaaneHHbiM obopygoBaHnem MCO04-DSL.bis2, nuHenHbIMM pereHepaTopamu u  cbop
aBapUMHbBIX COCTOSIHUM  OCYLLECTBNSETCA 4Yepe3 CEepBUCHbIM KaHanm TENeKoHTPons,
BCTpoeHHbIN B DSL TpakT kaHan obcnyxmeaHms (EOC) co ckopocTbio nepegaumn 400 6ant/c.

Hdoctyn Kk ynpaBneHuto obopygosaHmem MCO04-DSL.bis2 3awwmweH naponewm,
KOTOPbIN yCTaHaBMMBaETCA ONepaTopoM N MOXeT ObiTb MU3MEHEH B Noboe Bpemsi.

Mpn pabote c¢ KIMO PMO-01 Heobxogumo 4tobbl Ha [1K 6bina ycTtaHoBneHa
nuueHsnoHHas onepaumoHHaa cuctema Windows 2000/XP, pekomeHayeMbii rpadonyeckmi

pexum 1024x768 nukcenen n ceoboaHOE MeCTO Ha BUHYecTepe He meHee 10 Mb6anT.

15



O6opynoBaHue MC04-DSL .bis2 OOO HM® "Jlncko"

PykoBoACTBO Mo aKcnnyaTauum JIKTM.469436.018 PO

1.2.7.2 BcTpoeHHaa cuctema MOHUTOPWUHra MMeeT cnefywowmne nHtepdencol ans
NOAKMNIOYEHNSA BHELLHEro obopyaoBaHuUs:

- anga nogkntodeHus MK - RS232 u Ethernet 10/100Base-TX;

- Aana cBA3M Cc 6Gnokamym CMEXHOro obopyaoBaHUA WNU NSt OpraHu3auun
MOHWTOpPUHIra Yepes apyryro cuctemy nepegaym - Ethernet 10/100Base-TX.

MapameTpbl cTbika RS232:

- coeguHUTEsNbHbIN Kaberb - BUTasa napa;

- MakcumMarbHas gnvHa kabens npu

ckopocTu nepegaum 19,2 kéut/c -15 wm;

- TUMN COeaANHUTENBHOrO pasbemMa - RJ45.

MapameTpbl MHTEpPhenca Ethernet 10/100Base-TX:

- nHTepgenc Ethernet 10/100Base-TX cootBeTcTBYeT cTaHgapty |IEEE 802.3 u
802.3u;

- MakcuMarnbHasa gnvHa kabensa UTP kateropumn 5 gnsi CKOpoCTM Nepefayn OaHHbIX
10 M6éwut/c - He 6onee 150 wm;

- MakcumanbHas anuHa kabens UTP kateropumn 5 ans ckopocTu nepegayn OaHHbIX
100 M6wut/c - He 6onee 70 wm;

- TN coeauHUTENbLHOro pasbema - RJ45.

1.2.7.3 bnok MCO04-DSL.bis2 obecneumnBaeT Bbigayy cooblieHne 06 aBapum (CurHan
OAC) Ha BHelHee YCTPOMCTBO aBapuUWHOM CUrHanuMsauum 4epes3 Cyxme KOHTaKTbl
BCTPOEHHOro pene. MakcumanbHbI TOK 4epe3 KoHTakTbl pene 500 MA, makcumarnbHoe
KOMMYyTUpyemoe HanpsbkeHue - 80 B.

Bnok MmeeT OBa BCTPOEHHbLIX AaTymka obecneumBalomMx npuem coobuieHus o6
aBapuu c gpyroro obopyaoBaHus unv npuem coobLueHUst O BCKPbITUE MOMELLEHUS NyTem

nogayvyun notTeHumnana 3emMsiiad Ha KOHTaKT gaT4yuKka.
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1.2.8 Pexumbl cMHxpoHusaumm 6noka MC04-DSL.bis2

Boibop pexuma cuHXpoHM3aumm npegoctaBnseTcs B 6rnokax MCO04-DSL,
paboTaoLwmx B pexmme Master.

B pexume Slave 6nok MCO04-DSL.bis2 cuHXxpoHuM3uMpyeTca Bcerga oOT NepBoro
NUHENHOro TpakTa, a B Cfydae nponagaHvsl curHana nepexoguT Ha CUHXPOHU3Auuio OT
BTOPOro JIMHENHOrO TpakTa.

B 6noke MCO04-DSL.bis2 B pexume Master npeayCMOTPeHbl Creayolmne pexmvbl
CMHXPOHM3aLumK, Bbibupaemble nonb3oBaTenem nporpammHo npu nomowm KMo PMO-01.:

1. PeXnm CMHXpPOHM3aUMn OT BblOENEHHOW TAaKTOBOM YacToTbl CThika 2048 k6ut/c Ne1
(E1-1);

2. PeXuM CUHXpOHM3aLMKM OT BblAENIEHHOM TaKTOBOM YaCTOThbl CThika 2048 kout/c Ne2
(E1-2);

3. Pexxnm cuHXpoHM3aumm oT BblAeNIEHHOW TaKTOBOW YacToThl CTbika 2048 k6ut/c Ne1
C pe3epBMpOBaHNEM CUHXPOHM3aAUUN OT BblESIEHHOW TakTOBOW YacTOTbl CTbika 2048 kbut/c
Ne2 (E1-1 ocHoBHOM E1-2 pe3epBHbIN);

4. ABToKonebaTenbHbI PEXMM OT BHYTPEHHErNO reHepaTopa CO CTabunNbHOCTLIO He
MeHee 1x107 (BHyTpeHHsS).

Mpn BbIGOPE PEXMMOB CUHXpPOHM3aUMM 1 1 2 Npu nNoTepe curHana oT BblOpaHHOro
MCTOYHMKA BHELUHEN CUHXpoHM3aumm 6nok MCO04-DSL.bis2 aBTOMatMyecknm nepexoamt B
aBTokonebartenbHbIn pexum paboTbl 3agatowero reHepatopa. Ha K Bbigaetca aBapus
noTeps BHELLUHEN CUHXPOHU3aLMMN.

[Mpn BOCCTAHOBMAEHUN CUrHANa OT UCTOYHMKA BHELUHEN CUHXPOHM3auumn 6rnok MCO4-
DSL.bis2 aBTOMaTudeckn nepengeTr B PEXMM BHELIHEN CUHXPOHM3aLMM OT BbIOpaHHOro
NCTOYHMKA.

Mpn BbIGOpPE pexnma CUHXPOHM3auMn 3 Npu notepe curHana ot cTbika 2048 kbut/c
Ne1 6nok MCO04-DSL.bis2 aBTOMaTM4yeCKn Nepexoaut B PEXUMM CUHXPOHM3aUUM OT
BblAENEHHOW TaKTOBOW 4acToTbl CTbika 2048 kbut/c Ne2. Ha lNK BbigaeTcs aBapus noteps
BHELUHEN CUHXPOHM3aLUMN.

Mpn BocCcTaHoBREHUN curHana oT cTbika 2048 kbut/c Ne1 6rnok MCO04-DSL.bis2
aBTOMaTUYECKN NEePENSET B PEXNUM BHELLUHEN CUHXPOHM3aUMn OT CTbika 2048 kbut/c Ne1.

BHumaHue! PekomeHayeTcs BbIOMpaTh peXXum CUHXpoHu3auum ot E1-1.

BHumaHue! Bce notoku E1 AonmkHbl ObiTb CUHXPOHHbI C BbIOPaHHbLIM

UCTOYHUKOM CUHXPOHU3IALUN.
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1.2.9 MapameTpbl 3f1IeKTpONUTaHUA

1.2.9.1 TlutaHne obGopynoBaHus MCO04-DSL.bis2 [omkHO nNpPoOM3BOAUTBCA OT
NepBUYHbIX MCTOYHUKOB MOCTOSAHHOIO TOKa C HOMMUHarbHbIMKU HanpsbkeHusmu 48 unu 60 B ¢
3a3eMs1eHHbIM MOMOXUTENbHbLIM MOMOCOM C AOMNYCTUMbIMKA PaboynmMu Hanps>KeHUAMU OT
38,4 no 72 B.

[McohomeTpuyeckoe HanpsHKeHne NCTOYHMKA - He 6onee 0,005 B.

1.2.9.2 Toku noTpebneHns nsgennamm, Bxoasummm B coctas obopyaosaHna MCO04-
DSL.bis2 oT nepBUYHOro NCTOYHUKA MOCTOAHHOIO TOKa HOMUHanbHbIM HanpsxeHnem 60 B He

OOJKHbI NMpeBbIlaTb 3Ha4YeHun Tabnuubl 4.

Tabnuuya 4
HanmeHoBaHue 1 0603HavYeHne nsgenus MoTpebnsiembin TOK, MA
Brnok MC04-DSL.bis2-1PAM-2E1/1Eth 130
Bnok MC04-DSL .bis2-1PAM-2E1/1Eth-DP 830
Bnok MC04-DSL.bis2-1PAM-1Eth 120
Bnok MC04-DSL.bis2-2PAM-2E1/1Eth 150
Bnok MC04-DSL.bis2-2PAM-2E1/1Eth-DP 850
Bnok MC04-DSL.bis2-2PAM-4E1/1Eth 170
Bnok MC04-DSL.bis2-2PAM-4E1/1Eth-DP 870
Bnok MC04-DSL.bis2-2PAM-1Eth 140

BHumaHume! - NoTpebneHue 6nokoB MC04-DSL.bis2 ¢ ncrouHukamu Al namepsoT B
pexume ctabunusauum Toka Al (100 £5) MA npu BbixogHOM HanpsikeHuun 450 B.

1.2.9.3 MowHocTb, noTpebnsemasa 6rokamMmmn NMHENHbIX PereHepaTopoB, HE AO0SMKHA

npeBblWaTh 3Ha4YeHU Tabnuupl 5.

Tabnuuya 5
HanmeHoBaHue 1 0603HavYeHne n3genus MoTpebnsemas MowHOCTb, BT
OpHonapHbIn pereHepatop 6nok PJ104-1PAM.bis2 5
[ByxnapHbi pereHepaTop 6nok PJ104-2PAM.bis2 5,5

1.2.10 KOHCTpYKTMBHbIE NapamMeTpbl
1.2.10.1 YcTaHOBOYHbIE M NPUCOEAUHUTESbHbIE pa3Mepbl U3Lenuin, BXOOAWMX B
obopynoBaHue, OOMKHbI COOTBETCTBOBATL 3HAYEHMSM, YKa3aHHbIM Ha COOPOYHbIX YepTexax

Ha 3TN n3genung.

MabapuTHble pasmepbl 6riokoB MC04-DSL.bis2 - 483x203x43,5 mm.
MabapuTHble pa3mepsbl 6nokoB PJ1-04.bis2 - 230x140x75 mm.
1.2.10.2 Macca 6nokos MC04-DSL.bis2 - He BGonee 5 kr;
Macca 6nokoB PJ1-04.bis2 - He Bonee 2 kr.
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1.2.11 KoMnnekTHoCTb

Coctas nocraBsku obopyaoBaHusa npuBeneH B Tabnuue 6.

Tabnuuya 6
HanmeHoBaHune
CocTaB nsgenus Kon-Bo
n3genus
Bnok MC04-DSL.bis2-1PAM-2E1/1Eth 1 wWwr.
Briok O6opynoBaHne MC04-DSL.bis2. PykoBogcTeo no 1 oK3
MCO04-DSL.bis2-1PAM-2E1/1Eth skcnnyaTtaunu ]
NBKOJ1.469436.018 KoMnnekT MOHTa)HbIX YacTen 1 Komnn.
Macnopt 1 3k3.
Ero Bnok MC04-DSL.bis2-1PAM-2E1/1Eth-DP 1 wWwr.
ok :
MCO04-DSL. bis2-1PAM- ;)Kf‘i;%gc;:z:ne MCO04-DSL.bis2. PykoBoacTtso no 1 oK.
2E1/1Eth-DP ~
UBHONN.469436.018-01 KoMnnekT MOHTa)HbIX YacTen 1 komn.
IMacnopTt 1 9kK3.
Bnok MC04-DSL.bis2-1PAM-1Eth 1 Wwr.
Brok ObopynoBaHne MC04-DSL.bis2. PykoBoacTteo no 1 o3
MCO04-DSL.bis2-1PAM-1Eth | 3kcnnyatauuu '
NBHKOJ1.469436.018-02 KoMnnekT MOHTa)HbIX YacTen 1 komn.
IMacnopTt 1 9kK3.
Brnok MC04-DSL.bis2-2PAM-2E1/1Eth 1 wr.
Briok O6opynoBaHne MC04-DSL.bis2. PykoBogcTso no 1 o3
MCO04-DSL.bis2-2PAM-2E1/1Eth 3kcnnyatauuu :
MBKOJ1.469436.018-03 KoMnnekT MOHTa)HbIX YyacTen 1 Komn.
IMacnopTt 1 9K3.
Erok Brnok MC04-DSL.bis2-2PAM-2E1/1Eth-DP 1 Wwr.
MCO4-DSL bis2-2PAM- Si(;&)}//ﬂagza::e MCO04-DSL.bis2. PykoBoacTtso no 1 k3.
2E1/1Eth-DP -
UBIOS1.469436.018-04 KoMnnekT MOHTa)HbIX YacTen 1 KomnJ.
Macnopt 1 3Ka3.
Bnok MC04-DSL.bis2-2PAM-4E1/1Eth 1 wrT.
Brok O6opynoBaHne MC04-DSL.bis2. PykoBoacTteo no 1 5K3
MCO04-DSL.bis2-2PAM-4E1/1EtH 3kcnnyaTaunu )
MNBHKDJ1.469436.018-05 KoMMneKkT MOHTaXHbIX YyacTeln 1 Komn.
Macnopt 1 3Ka3.
Eno Bnok MC04-DSL.bis2-2PAM-4E1/1Eth-DP 1 wr.
oK :
MCO4-DSL bis2-2PAM- ?Kiz%nagga:ﬂe MCO04-DSL.bis2. PykoBoacTteo no 1 K3,
4E1/1Eth-DP =
VNBHONN.469436.018-06 KoMnnekT MOHTa)HbIX YacTen 1 komn.
Macnopt 1 9k3.
Bnok MC04-DSL.bis2-2PAM-1Eth 1 wr.
Briok O6opynosaHne MC04-DSL.bis2. PykoBogcTteo no 1 k3.
MCO04-DSL.bis2-2PAM-1Eth |3kcnnayaTtauuu
MBKOJ1.469436.018-07 KoMnneKkT MOHTa)HbIX YacTen 1 komnJ.
Macnopt 1 9k3.
Bnok PJ104-1PAM.bis2 1 wr.
Brok . KoMnneKkT MOHTaXHbIX YacTen 1wt
PJ104-1PAM.bis2 -
MacnopTt 1 9K3.
Bnok PJ104-2PAM.bis2 1 wr.
Brok . KoMnneKkT MOHTaXHbIX YacTen 1 WwrT.
PI04-2PAM.bis2
Macnopt 1 3Ka3.
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1.2.12 Mpumepbl opraHM3aums NIMHUU CBA3WM Ha Oa3e obGopyaoBaHus MCO04-
DSL.bis2

1.2.12.1 OpraHusaums NIMHUN CBA3K NO O4HOW Nape kabens:

- CKOpPOCTb nepeaayvn nHpopmaumm ot 192 oo 11328 k6uT/c;

- pexxumbl paboTbl 2E1+Ethernet, oanH kaHan Ethernet. CooTHoweHne ckopocTen E1
n Ethernet 3apgaetcsa nonb3oBaTenem;

- MPOTSHPKEHHOCTb NIMHMM CBA3M AN cKopocTu nepepadm 2048 kbut/c gns kabens
TI-05 go 6 km, ana kadbensa KCIM-0,9 go 12 km, ana kadbensa MKC-1,2 go 21 kwm;

- ANA  NPOTSKEHHbIX YYaCTKOB JMHUW  CBA3WM MNpedycMOTpeHa  yCTaHOBKa

pereHepaTopoB PJ104-1PAM.bis2 (go 5 wr.).

LAN1 LAN2

Ethernet 10/100Base-TX Ethernet 10/100Base-TX

o1 1E1 fo 2E1 |

[ ot 1E1 fo 2E1
oo oo ! ) | oo oo

TIC 3ATC Briok MCO4-DSL bis2 Onria napa kabena Enok MCO4-DSL.bis2 =

[naBHas cTaHUus YpaneHHas ctaHums

PucyHok 3

1.2.12.2 OpraHusaums nMHU1 CBA3W NO ABYM napam kabens:

- CKOPOCTb nepeaayn nHpopmaumnmn kaxxgon nape ot 384 oo 11328 kbuT/c;

- pexumbl paboTtbl 2E1+Ethernet, 4E1+Ethernet, oguH kaHan Ethernet no aBym
napam. CooTHoweHne ckopocTten E1 n Ethernet 3agaeTtca nonb3oBartenem;

- NPOTSHKEHHOCTb NIMHMM CBA3N ANdA ckopocTn nepegayn 2048 kbut/c gns kabens
TM-05 po 6 km, ana kabens KCIM-0,9 go 12 km, ana kabensa MKC-1,2 go 21 km;

- ANA  NPOTSKEHHbIX Y4YaCTKOB JMHUW  CBA3WM MNpeayCcMOTpeHa  yCTaHOBKa
pereHepaTopoB PJ104-2PAM.bis2 (go 7 wr.);

- cnyebHasa ceasb ¢ HPI 1 yganeHHbim 6nokom MCO04-DSL.bis2.

LAN1 LAN2

=

1 | |

S i
&) cc Ethernet 10/100Base-TX & cc Ethernet 10/100Base-TX

e |
ot 1E1 po 4E1
oooo - | oooo A
Ecd I

TC 3ATC Briok MC04-DSL.bis2 [lBe naps! kabens Brok MC04-DSL.bis2 SATC
[naBHas cTaHuus YpaneHHas cTaHuusi

ot 1E1 po 4E1

PucyHok 4
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1.3 YcTtpouctBo 1 pabota o6opyaoBaHus

1.3.1 KoHcTpyKuusa u coctaB obopyaoBaHmna MC04-DSL.bis2

1.3.1.1 O6opynoBaHne MCO04-DSL.bis2 coctont M3 cTaHUMOHHOro o6opyaoBaHUS
(6rnokn MCO04-DSL.bis2) n npomexyTo4yHoro obopyaoBaHuUst FIMHEWNHOrO TpakTa (NMHEWHble
pereHepaTopbl 6nokn PI104).

1.3.1.2 CtaHumoHHoe obopyaoBaHne MCO04-DSL.bis2 BbiNonHeHo B Buae 6noka ans
YCTaAHOBKM B CTOMKM unu wkadbl ctaHgapta "19 gionmos" eBpokoHcTpyktuB 1U. B Gnoke
MCO04-DSL.bis2 yctraHoBneHa 6a3osas nnata MC-20. Ha 6a3oByto nnaty ycTaHaBnvMBatTCH
CMeHHble mMoaynu obpabotku curHanos DSL (nnata MA-04), cteikoB E1 (nnata BC-20),
ctbikoB Ethernet (nnata ME-21). JononHutensHo B 6nok MC04-DSL.bis2 yctaHaBnnBaetcs
nnata uctodHuka A (nnata [Or1-20). Cxema pacnonoxeHna B 6Grnoke MCO04-DSL.bis2
CMEHHbIX NfaT npuBegeHa Ha pucyHke 5. Ha yctaHoBo4YHOe MecTo Ne2 MOXHO yCTaHOBUTb
nnaty BC-20.

Nneva 2. flvkma 1
Mnara MO-04
Mnara AOr-20

Mnarta MC-20

Mnarta BC-20 Mnata BC-20 (|Mnata ME-21

yCTaHOBOYHOE yCTaHOBOYHOE yCTaHOBO4YHOE
mecTto Ne1t mecTto Ne2 mecTo Ne3

PucyHok 5 - PacnonoxeHune B 6noke MC04-DSL.bis2 cmeHHbIx nnat

HasHa4yeHne cMeHHbIX Moaynen B 6rioke MCO04-DSL.bis2:

- nnata M1-04 obpabaTbiBaeT oauH cTbik DSL,;

- nnata M1-04-01 o6pabaTbiBaeT gBa ctbika DSL;

- nnaTta BC-20 obpabaTbiBaeT gBa crbika E1;

- nnata ME-21 obGpabaTtbiBaeT gBa ctblika Ethernet 10/100Base-TX. [daHHbie OT
cTbikoB Ethernet 10/100Base-TX obbeguHsotcas B oauvH kaHan Ethernet. Oba cTbika
Ethernet 10/100Base-TX paboTatoT B ogHon ceTtu no npuHumny Ethernet Switch;

- nnata AlN-20 npegHasHayeHa Ansi NMUTaAHUSA MOCTOSAHHBIM CTaOUNU3NPOBAHHLIM

TOKOM JTMHENHbIX pereHepaTtopos PJ104.
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1.3.1.3 JlnHenHble  pereHepaTopbl  NpeAcTaBnAlT  cobonm  repMeTuYHble
nnactmaccoBble 6noku pasmepamun 230x140x75 mm. PereHepaTtopbl ycTaHaBnmMBalTCs B
KOHTENHEPbI HEOOCNYXMBaAeMbIX pereHepaumoHHbIX NyHKToB (HPI) 3ameHseMbIX NIMHENHbIX
TPaKToOB U B KabernbHble LwKadgbl.

JInHenHble pereHepaTopbl NOCTaBNATCA ABYX TUMOB:

- ogHonapHbIn pereHepatop 6nok PJ104-1PAM.bis2;

- ABYyXnapHbIn pereHepatop 6nok PJ104-2PAM.bis2.

[MTaHne pereHepaToOpOB OCYLLECTBIISETCA OT UCTOYHWKA OUCTAHLMOHHOIO NUTaHUS
6noka MCO04-DSL.bis2. OgHonapHbin pereHepatop ©6nok PJ104-1PAM.bis2 nutaetcs no
O4HOW §nWMHEWHOM nape - cxema “"npoBoa—npoBon”. [lByxnapHbii pereHepatop ©Onok
PI04-2PAM.bis2 nutaetca no paHTOMHOW LieNn ABYX NIMHENHbIX Nap - CXxema "napa-napay.
AnctaHuMoHHOEe NuTaHne MoXeT ObliTb OAHO NN ABYXCTOPOHHUM.

B pereHepaTopax ycTtaHoBrneHa ©6asoBas nnata PJ1-20. Ha 6asosyw nnarty
yCTaHaBnMBalTCA CMeHHble Moaynn obpaboTtkm curHanos DSL (nnata MAO-04),
HanpasneHun npuema/nepegaun A n b. Cxema pacnonoXeHus B pereHepatope CMEHHbIX

nnaT npuBefeHa Ha pUCYHKe 6.

( )
]
Tvhns 1 Nnkna 1 NvHns 2 Jvhuns 2
cTbik B cTbik A cTbik B cTbiKA
BeoaANcE| Master  Slave Master Slave
X3 X3
X1
T T
Baon AT A Mnata PN-20
Beopg AN c B
MnaTta MO-04 MnaTta M-04
X2
Ne1 Ne2
= Beoa M c A
z X3
5
E
3 X4
¢
&
\ J

PucyHok 6 - PacnonoxeHne B pereHepaTtope CMeHHbIX nnat
B 6noke PJ104-1PAM.bis2 Ha 6a3oByto nnaty PJ1-20 Ha mecTo Ne1 ycTtaHaBnuBaeTca
CMEHHbIN Mogynb obpaboTtkm curHanoe DSL - nnata MO-04-02, HanpaBneHun
npuema/nepenaun A1 n b1. JluHma 1 nogkntodaeTcs K cTbiky A. JlMHMa 2 nogknioyaeTcs K

CTbiKy B.
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B 6noke PJ104-2PAM.bis2 Ha 6a3oByto nnaty PJ1-20 ycTtaHaBnuBaTCs ABa CMEHHbIX
moaynst obpaboTku curHanos DSL - nnatel MA-04-01, HanpaBneHun npuemal/nepenadm A m
B. CmeHHbIn Mogynb Ha mecte Ne1 noakntovaetcs Kk cToikaMm A1 n B1. CMeHHbIN Moaynb Ha
mMecTe Ne2 nogkritoyaeTca K cTbikam A2 n b2.

Ona obecneveHna cnyxebHon cesasm mexay HPIT u ctaHumen kK pereHepaTtopam
PI04-2PAM.bis2 moxeT noakniyaTbCs NeperoBOpHOe YCTPOMUCTBO MoHTepa Tuna AM-30K.
CnyxebHble neperoBopbl BeAyTCA B [POMKOrOBOPSILLLEM CUMINEKCHOM pexXume Mexay
CTaHUMEen W pereHepaunoHHbIM NyHKTOM. CnyxebHasa CBA3b BeOeTcsl MO MCKYCCTBEHHOW
Luenun napannenbHO C AUCTaHUMOHHBbIM nNuTaHueM. KaHan cnyxebHowm CBA3WM opraHu3oBaH B
6nokax MCO04-DSL.bis2 n pereHepatopax PJ104-2PAM.bis2 ¢ nomoLbio TpaHchopmaTopos,

BKIMKOYEHHbLIX B Lienb ANCTAHLUNOHHOIO NMTaHnA.
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1.3.2 YctpoucTtBo u pabota 6nokoB MC04-DSL .bis2

1.3.2.1 KoHdurypupoBaHue 6nokos MC04-DSL .bis2

KoHdurypupoBaHne 6nokoB MCO04-DSL.bis2 ocywectensetca ¢ [1K 4epes
nHTepdencol RS-232 nnun Ethernet 10/100Base-TX npu nomowm KMo PMO-01.

KoHdpurypuposaHme 6nokoB MCO04-DSL.bis2 3akntioyaetca B Bblbope HOMepoB
nepegasaembix KW notokoB E1  (Ne1, Ne2, Ne3, Ned) wwunm wuHTEepdenca
Ethernet 10/100Base-TX no 1 w/vnn 2 nuHenHomy Tpakty G.SHDSL.bis. OT konun4yecTBa
BblOpaHHbIX K 3aBMCUMT CKOpPOCTb nepefaynm no Kaxaon nape u Kog NMHEWHOro curHana
TC-PAM-4/8/16/32/64/128. Kop nuHenHoro curHana TC-PAM BbiBupaeTca B pydHylo u3
AOCTYMNHbIX KOOOB AN OAHHOW CKOpOCTM curHana. CKopocTb nepegayv no napam MOXeT
pasnuyatbcs.

Brnokn MCO04-DSL.bis2 paboTtatoT B ABYX pexumax: "lMmaBHon ctaHuuu" - Master u
"Begomon ctaHumn" - Slave. Oba pexuma ycTaHaBnMBalOTCA fokanbHO B Bnokax MCO04-
DSL.bis2, pacnonoxeHHbIX Ha MPOTMBOMOMOXHbBIX KOHLAX fIMHWM CBA3U: C OOHOW CTOPOHbI
pexum Master, ¢ gpyron ctopoHbl — Slave. bnok MC04-DSL.bis2 B pexxnume Master siBnsietcsa
Beaywmm no DSL cTbiky M 3agaeT BCeM pereHepatopam BblOpaHHOE 4MCNO KaHanos
(ckopocTb nepepaumn) u kog TC-PAM Bo Bpems npouenypbl Npegaktnsauunn.

BHumaHue! Kondurypaumsa no KU B 6noke MC04-DSL.bis2 B pexume Master m
B yaaneHHom 6noke MC04-DSL.bis2 B pexunme Slave gonxHa 6bITb O4MHAKOBOM.

B 6noke MCO04-DSL.bis2 B pexume Master HeobxoaumMoO BbIGpPaTb WUCTOYHUK
CUHXPOHM3aunn. PekomeHayeTcs BbIOMpaTh pexuM CUHXpOHU3aumm ot E1-1. brnokn MCO04-
DSL.bis2 B pexume Slave saBnsawTCA BEAOMbIMU M HAaCTPaMBaKTCs HA CKOPOCTb Nnepenayu,
3agaHHylo Begywmnmm 6rnokamm MC04-DSL.bis2.

lMepenaBaemMble CTaHUMOHHbIE curHanbl E1 moryT 6bITb CO CTPYKTYpOW umkna mn 6es.
[Ana HopmanbHon paboTbl 65ioka MC04-DSL.bis2 Heobxoaumo ykasaTb kakon noTok E1 - co
CTPYKTYpPOM umkna unu 6e3 CTpykTypbl. Takke HeobxoamMmo 3agaTb TUMbl JIMHENHbIX KOOOB
no ctelikam E1. [Ins nepegaym ogHoro nonHoro notoka E1 3aHumaetca 32 KW.

Kagpbl Ethernet moryT nepegaBaTbCs Kak COBMECTHO € nMtobbiM 13 noTokoB E1, Tak n
OTAeNnbHO NO ofgHoM wnu  OByM napam  kabens. [Ons  BKAKYEHUS  CTbika
Ethernet 10/100Base-TX Heobxogumo ykasaTb napy kabens, no kotopoun OyayT
nepenaeaTtbCs AaHHble. Bcero no ogHonm nape kabenst moxeT nepegasatbea 0o 177 KA co
ckopocTbio 64 kbut/c. MNpu nepenayve kagpoe Ethernet no ogHon nape kabens ckopocTb
nepefayun gaHHolx Yepes nHtepdenc Ethernet 10/100Base-TX 6yaet 11328 k6ut/c. o gsym

napam CKOpOCTb nepefayun gaHHblx byaeT 22656 kbut/c.
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1.3.2.2 BHewHun Bug 6noka MC04-DSL.bis2

BHewHunn Bug 6noka MC04-DSL.bis2 npefcraBneH Ha pucyHkax 7 un 8.

9
6 WHaoukaTopbl
WHamnkaTops! 8 aBapwii NIMHEHbIX
COCTOSIHUS TpakToB
CTaHLMOHHbIX CThIKOB E1 WHankatope! G SHDSLpbiSZ Net n Ne2
Ne3 u Ned COCTOSIHUSI CTBIKOB y : 11

Ethernet 10/100Base-TX Perynstop rpomMkocTu
No1 v No2 npuemHuka curHana CC

4
WHaukaTopbl
COCTOSHNS
CTaHUMOHHbIX CTbIkoB E1
Ne1 v No2

/ E1 E1 LAN nc1 ne2 / ABM
e*‘"‘ ® an r . ‘:I > 3 . | > o0 CEPBUC E
3 -
e & s RS-232 ETHERNET i cc
6666 ; (7o) L

\5/_/

1
WHaukaTopbl 2
COCTOSIHWS UCTOYHWKA Konka
an BKIIOYEHMS!

WNCTOYHMKA

an

13
WHpvkaTop aBapwu
6noka MC-104

14
Tym6nep
BKIIOYEHNS!
12 nuTaHna
Pasbem gns 6Hnoka
NOAKIIOYEHUS BHELLHETO
ycTpoiictea CC

Pasbembl ans

NOAKMKYEHNss ceTeBoro
kabens Kk cTblkam
Ethernet 10/100Base-TX
No1 1 Ne2

3
Pa3bembl gns
NOAKNIOYEHNS
CTaHUMOHHBbIX CTbIkoB E1
No1 1 No2

10
WHTepdeiicel cuctembl
ynpaBnexus n
Y[AneHHOro MOHUTOPUHTa
RS-232 n Ethernet 10/100Base-TX

Pasbembl

ANS NOAKIIoYeHNs
CTaHUMOHHBIX CThIKOB E1
Ne3 1 Ne4

PucyHok 7 - BHewHun Bug nuueBon CTopoHbl 6rioka MCO04-DSL.bis2

MutaHune Ha 6nok MCO04-DSL.bis2 nogaeTcs yepe3 Tym0nep Ha NMLEBOWN NaHENMN.

JInHenHbIn TpakT, cogepxawwmn 6nokm PJI04, nony4yaeT nuTaHMe NpU HaxaTum
kHonkn «N BKI».

HasHauyeHne anemMeHTOB HaxXoAsALWMNXCS Ha NnuueBon cTopoHe 6noka MCO04-DSL.bis2:

1 - nuagukaTopbl aBapuin nctovHuka Ar. NHamnkatopbl yctaHoBneHbl B 6riokax MCO04-
DSL.bis2 ¢ ucrounukamum Or. 3eneHbin nugukatop AN dukcmpyeT BKIIHOYEHHOE COCTOSIHME
nctoyHuka Ar. KpacHein ungmkatop K3 dukcmpyeT aBapmto KOPOTKOrO 3aMblkaHUst B FINHUN.
KpacHbin nHamnkatop OBPbIB dukcupyeT asapuio obpbiBa nNUHUK. KpacHbin MHAWKATOP
NMEPEKOC cukcupyeTt aBaputo nepekoca BbIXOAHOMO HaNPSKEHWS;

2 - KHOMKa BKIOYeHusa/oTknoYeHuss uctovHmka A, Ona sknioveHuss nctovHunka A1
Heobxoaumo HaxaTb 1 yaepxunsaTtb kHornky AN BKJ1 6onee 2 cek. Nocne 3anycka NCTOYHUKA
AN pormkeH 3aropetbcs 3eneHbin mHaukatop AMN. Ons oTknioyeHna wuctodHuka Al
HeobxoomMmo HaxaTb u yaepxwuBatb kHonky LM BKIJ1 6onee 2 cek. [Mocne oTknoyeHus
ncrtoyHuka [l gomkeH nepectatb ropeTb 3eneHbl nHaukatop AM;

3 - pa3bembl A5 NOAKMHYEHUST CTaHUMOHHbIX cThikoB E1 Ne1 n Ne2;

4 - MHAWKaTOpbl aBapui CTaHUMOHHLIX CTbikoB E1 Ne1 n Ne2. [Npu BO3HUKHOBEHUM
aBapUMHbIX CUTyauUn Ha CTaAHUMOHHbIX CTblikax E1 B 6nokax BKMOYalTCA KpacHble
WHOMKaATOPbl aBapuu COOTBETCTBYIOLLEro CTaHUMOHHOro CcTbika. [Mpu oTcyTtcTBUM aBapum

CBETATCA 3eJieEHble MHOWKAaTOPbI,
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5 - pasbembl 45 NOAKMHYEHUS CTaHUMOHHbIX CThikoB E1 Ne3 n Ne4,

6 - MHONKaTOpPbl aBapun CTaHUMOHHBIX CTbikoB E1 Ne3 n Ne4,

7 - pa3beM AN NogknyeHnst ceTeBoro kabens k ctblikam Ethernet 10/100Base-TX
Ne1 u Ne2 Ethernet. Pasbembl cTbikoB Ethernet 10/100Base-TX npegHasHadeHbl ans
MOHTaxa ceTeBOro kabensi u opraHmsauum mocta mexay JIBC. B 6nokax MCO04-DSL.bis2
oba cTbika Ethernet 10/100Base-TX paboTatoT B ogHon cetu no npuHuuny Ethernet Switch;

8 - MHAMKaTopbl NOAKNOYEHNA ceTeBOro kabens k ctoikam Ethernet 10/100Base-TX.
Ecnu ceteBon kabenb Ethernet He nogkntoveH, To 3eneHbin uHaukatop LINK He cBeTwT.
Ecnun ceteBon kabenb Ethernet nogkntoyeH, To 3eneHbin ungukatop LINK ceetutca. Ecnm
OCYyLLECTBNSAETCA NpMEM W nepegadva gaHHbIX no uHTtepdency Ethernet 10/100Base-TX, To
xentbln tHankaTop LAN muraer;

9 - uHOMKaTOPbl COCTOSIHUA NWHENHbIX TpakToB G.SHDSL.bis2 Ne1 u Ne2. [lpwu
HopmarnbHon paboTte o6opyaoBaHUst MHAMKATOPbI AOSMKHbI NMOCTOSAHHO CBETUTCS;

10 - nHTepencbl cuctembl ynpasBneHUs U yaaneHHoro mMoHuTopuHra RS-232 un
Ethernet 10/100Base-TX. WHTepdencbl npeaHasHadeHbl ANA MOAKMIOYEHNA K Brioky
NnepcoHanbHOro KoMmnbtoTepa Ansi opraHu3auuu ynpasneHus ©nokom MCO04-DSL.bis2 wn
cbopa asapun. UHTepdenc Ethernet 10/100Base-TX OOMNOMHUTENBHO NpefHasHadeH Ans
opraHusauum cBaA3n Cc  6nokamm cMexHoro obopyaoBaHuMs unuM AN OpraHv3auuu
MOHUTOPWHIra Yepes apyryto cucteMmy nepegaym ¢ nHrepdencom Ethernet 10/100Base-TX;

11 - perynatop rpoMKOCTM NpUeMHMKa curHana crnyxebHowm cessn. B mncxogHom
COCTOSIHMM NEPEroBOPHOE YCTPOMCTBO HAXOAMTCS B pexnme npuema. Perynatop rpoMKocTm
yCTaHaBnMBaeTCs B NonoxeHue, obecneyvmsatoLlee npmem curHana Bbi3oBa OT MOHTEpa Ha
NUHUK. Perynatop rpoMKOCTM yCcTaHoBneH B 6rnokax MCO04-DSL.bis2 nmetowmx cnyxebHyto
CBS3b;

12 - pasbem Ons NOAKNIOYEHMS BHELUHEro YCTPOWCTBa cnyxebHown cBasun. Pasbem
npegHasHayeH Ans NOAKMYEHNA neperoBopHoro yctponctea u3d KMY 6Gnoka. Pasbem
ycTaHoBneH B 6rokax MC04-DSL.bis2 nmetowmx cnyxebHyto cBA3b;

13 - nHgukatop aBapun 6noka MC04-DSL.bis2. hgnkaTtop obuen aBapmum cBeTUTCA
KpaCHbIM CBETOM Mpu BO3HUKHOBEHMM Ntobo aBapun B 6Noke;

14 - Tymbrniep BKNOYEHMA/OTKNIOYMEHUS NuTaHuda. Tymbrnep npegHasHaveH And

nogayn HanpskeHus nutaHmsa B 6nok MC04-DSL.bis2.

26



O6opynoBaHue MC04-DSL .bis2 OOO HM® "Jlncko"
PykoBoACTBO Mo aKcnnyaTauum JIKTM.469436.018 PO

KOHTP.
NWUTAHUE CEPBUC NNHUA

P s ¢

18
Pasbem ans
NOAKIMIOYEHUS NIMHENHBIX
TpakToB
G.SHDSL.bis2 Ne1 n Ne2

20
KoHTponbHbIn
19 pasbvem N
BuHt
3aLNUTHOTO
3a3emneHust

15 16 17
Hespo Pasbem Pa3svem ans nogknoyeHns
CMEHHOro BBOAA ueneﬁ OT BHELWHMX AaT4YNKOB
npegoxpaxHutens nuTaHus v BbiBOoAa Lenent QAC

PucyHok 8 - BHelHun Bug 3agHen ctopoHbl 6rioka MC04-DSL.bis2

HasHayeHne aneMeHTOB Haxo4AaLMXCs Ha 3agHen ctopoHe 6noka MC04-DSL.bis2:

15 - rHe3go CMeHHOro npegoxpaHuTena nutaHusa. He3go npegHasHadeHo Ans
YCTaHOBKW CMEHHOro NpeaoxpaHnTens B Lienb BoAa NUTAHUS;

16 - pasbem BBOAA NUTaHMs. Pasbem npegHasHavyeH ans BBoga NUTaHus B Onok;

17 - pasbem CEPBWC. lNpegHasHayeH OnNa MOAKMOYEHUS Lenern OT BHELUHUX
AaTYMNKOB (JaTyYMKOB 4pYyroro obopyaoBaHUsS UM aTYMKOB BCKPbLITUSA NOMELLEHNS) U BbIBOAA
uenen SAC Ha yCTPOMCTBO BHELLHEN CUrHanM3auuu;

18 - pazbem anga noakntoyeHus nuHenHblx TpaktoB G.SHDSL.bis2 Ne1 n Ne2;

19 - BUHT 3awWwmMTHOro 3asemneHus. lNpegHasHayeH AnNs NOAKMOYEHUSA 3aLUUTHOro
3a3emneHus K 6rioky MC04-DSL.bis2.

20 - KOHTpOnbHbIN pasbeM [l ¢ ycTaHOBNEHHOW 3arnywkon paspbiea Toka Al. Ona
obecnevyeHus Buammoro paspbiBa uenu [ BbIXOQHOW TOK MOAAETCss B JIMHUIO 4Yepe3
pa3pbiBHblE THE34a KOHTPOSIbHOrO pasbemMa Ha 3agHen naHenun. B 6nokax MCO04-DSL.bis2

0e3 UCTOYHKKa ,Ell'l KOHTPOJIbHbIE pa3beMbl HE YCTAHOBJ1EHbI.
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1.3.2.3 CtpykTypHas cxema 6noka MC04-DSL .bis2

CtpykTypHas cxema 6rnoka MCO04-DSL.bis2 npuBegeHa Ha pucyHke 9. CTpyKTypHble
cxembl 06nokoB MCO04-DSL.bis2 pasnuuHbiX WCMNOMAHEHWA OTNMYalTCA Apyr OT Apyra
KONMMYECTBOM CTaHUMOHHbIX CTbikoB E1, Hanuumem wnn oTCyTCTBMEM UHTepdencos
Ethernet 10/100Base-TX, KONMYECTBOM JMHEWHbIX TpaktoB DSL w© Hanuunem wunu
OTCYTCTBMEM OUCTAHLUMOHHOIO NUTAHWUS.

B 6noke MCO04-DSL.bis2 yctaHoBneHa 6a3soBasa nnata MC-20. Ha 6asoByto nnaty
yCTaHaBNMBalTCA CMEHHble Moaynu obpaboTkm curHanos DSL (nnata MO-04), cteikoB E1
(nnata BC-20), ctbikoB Ethernet (nnata ME-21). OononHuutensHo B 6nok MCO04-DSL
yCTaHaBnmBaeTca nnata uctodnunka A (nnarta Ar-20).

CTpykTypHas cxema ©Onoka MCO04-DSL.bis2 copgepxuT cnegywwme nnatbl u
PyHKUMOHanbHbIE Y3Mbl:

Ha nnate M-04 HaxoaaTca:

- rpo3o3awmTa | cTyneHb — nNpegHa3HayeHa Ans 3awmTbl NIMHEMHON YacTu nnathbl

M[-04 oT n36bITOYHbLIX TOKOB M NEpEHanpPsKEeHNN;

- Tl — BXOOHOW/BbIXOAHOW cornacywwun TpaHcdopmaTop JNMHENHOro CTblKa
G.SHDSL.bis 1;

- T2 — BXOOHOW/BLIXOAHOW cornacylwuin TpaHcdopmaTop JIMHENHOro CTblKa
G.SHDSL.bis 2;

- rpososawmTta |l cTyneHb — npefHasHadyeHa Ans 3awWwuTbl BXo4a W BbIxoAa
TpaHcuBepoB G.SHDSL.bis oT n30bITOYHbIX NepeHanpsikeHun;

- TpaHcuBep G.SHDSL .bis — o6paboTunk AByx NMHENHbLIX NOTOKOB B Koge TC-PAM.
OcyuwiecTtBnseT crniegyowme pyHKUNK:

- obecne4dnBaeT ABYHanpaBrieHHYO nepegayvy OBYX JIMHENHbIX CUrHanoB MO ABYM
napam kabens B koge TC-PAM-4/8/16/32/64/128 npu 3atyxaHum curHana ot 0 go 45 gb un
MakCcUManbHOM MH(POPMAaLIMOHHOW CKOPOCTH NO Kaxkaon nape 11328 kbuTt/c;

- IPOM3BOAMUT KOHTPOSb OLWNBOK B MPUHUMAEMbIX NIMHENHbBIX CUrHanax;

- MO cUrHany Havana uukna nepegadm metkam M1 n M2 npoussoant popmupoBaHme
LUMKNa nepegaym AByX NIMHENHbIX CUrHaNoOB U3 JaHHbIX OT koMMyTaTopa KU;

- No curHany ynpasneHne DSL nponssoguT BbI6OpKY nepeaasaembix KU,

- Nnpon3BoauT BblgeneHue TakToBon yactoTel FR1 (FR2) n gaHHbix DR1 (DR2) u3
NPUEMHbIX NIMHENHbIX CUrHaNoOB U nepegaeT nx B kKommyTtatop KU;

- IpoM3BOAMT NnogasBrieHne asoBbIX APOXaHWU Ha NpuemMe;

- hopmumpyeT aBapum K cxeme ynpaBJieHMA U KOHTpons 6nokom MCO04-DSL.bis2;
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Ha nnate BC-20 HaxogAaTcs:

- T1 — BXOOHOW/BbLIXOAHOW cornacylowWmin TpaHcopmMaTop CTaHUMOHHOINO CTblKa
2048 kbut/c Net;

- T2 — BXOOHOW/BBLIXOAHOW coOrnacylwmn TpaHcopmMaTop CTaHUMOHHOIO CTblKa
2048 kbut/c Ne2;

- TpaHcuBep E1 cTaHUMOHHLIN — 00paboTUMK OBYX CTaHUMOHHbLIX NoTokoB E1.
OcyuwecTtBnseT crniegyowme pyHKUNK:

- nNpuHMMaeT W nepefaét [nBa CTaHUMOHHbIX curHana B koge HDB3/AMI ¢
PUINYECKMMIN XapaKTepucTukammn cornacHo pekomeHgauumn G.703, npu 3aTyxaHum curHana
ot 0 gpo 12 gb;

- NPOu3BOAWUT KOHTPOSfb OWMBOK NOCPeacTBOM OBHApY>XeHUs  HapyLleHWUn
YyepeaoBaHWS MONAPHOCTEN BXOOHbIX curHasnos E1;

- Npou3BOAMT BblaerieHMe TakToBblX YactoT FTS1 wu FTS2 13 NpueMHbIX
CTaHUMOHHBbIX curHanos 2048 kbut/c ana kommytatopa KU;

- popmupyeT NoToK nepeaadn gaHHbix DTS1 n DTS2 ana kommyTatopa KU;

- NPOM3BOAMUT NofaBneHne pasoBbiX 4POXaHUN Ha NpUeme;

- (hbopmupyeT aBapum K cxemMe ynpasfieHMA U KOHTpons 6nokom MCO04-DSL.bis2;

- pexxum paboTbl TpaHcuBepa E1 cTaHUMOHHOro 3agaeTcs cXxemMou ynpaBrieHUA U
KOHTponsa 6nokom MCO04-DSL.bis2;

Ha nnate ME-21 HaxogaTtcs:

- Tl — BXxoAgHOW/BbIXOQHOW cornacywwmin  TpaHcdopmaTtop UHTepdenca
Ethernet 10/100Base-TX cTblk Ne1;

- T2 — BXOAOHOW/BbIXOQHOM  corfacywwmin  TpaHcopmaTtop UHTepdenca
Ethernet 10/100Base-TX cTbik No2;

- KoHTponnep Ethernet 10/100Base-TX — o6pabotumk [OByx uWHTEpdencos
Ethernet 10/100Base-TX. OcywecTBndaeT cnegyowme pyHKUnm:

- 13 kagpa Ethernet nonyyeHHoro no wHTepdency Ethernet 10/100Base-TX,
oTbpacbiBaloTcs npeambyna u 32-6uTHaa nNpoBepovHas nocrnefoBaTenibHOCTb, a
ocTaBLlasacsa 4actb (agpec HasHadeHusi, agpec oTnpaBuTens, TUN/gnuMHa u none AaHHbIX)
AononHseTcsa dnaramym 1 nposepoyvHon nocrnegoBatenbHocTbio CRC. lMonydeHHbin HDLC
Kagp nepegaeTcs MO CNSOWHOMY OWMTOBOMY MOTOKY Ha CKOpPOCTM n X 64 kGuT/c U3

KoHTponnepa Ethernet 10/100Base-TX B kommyTtaTop KW.
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Takke n3 koHtposnsnepa Ethernet 10/100Base-TX B kommyTtaTtop KU nepenaetca
MeTka Hadana nepegaym naketa MTEL. lNMocne obpaboTtkn B kommyTtatope KU aaHHble
kagpa Ethernet no nuHenHomy TpakTy G.SHDSL.bis nepegatotca Ha NPOTMBOMOSIOXKHYHO
CTOPOHY;

- Ha NPOTUBOMOSIOXKHOW CTOpPOHE AaHHble no TpakTy G.SHDSL.bis noctynatot B
kommyTatop KWU. Nocne obpaboTkm aaHHbIX B KOMMyTaTope KU naHHble nakeTta Ethernet B
BMOe CnoLHOro GMToBOro nNoToka Ha CKOPOCTM N X 64 KOGUT/C MOCTynakT B KOHTponsnep
Ethernet 10/100Base-TX.  Takxe n3 KOMMYyTaTopa KU B  KOHTponnep
Ethernet 10/100Base-TX nepepaetca MeTka Hadana npuema naketa MREL1. B
KoHTponnepe Ethernet 10/100Base-TX npoxoguT BOCCTaAHOBMNEHWE (OETEKTUPOBAHUE)
kagpoB HDLC, otbpacbiBaHMe naroB npoBepoyHon nocnegosatensHoctn CRC.
MonyyeHHbIn 6nok obpamnaeTcsa npeamOynon M BbIMUCIIEHHOW 32-OMTHOM NPOBEPOYHOWN
nocrnegoBaTenbHOCTbO. B pesynbtate nonyyaetcs kagp Ethernet, NONHOCTbIO MOEHTUYHBIN
ncxogHomy. ITOT Kaap nepenaetcd B nHTepdenc Ethernet 10/100Base-TX;

- oba cTblka Ethernet 10/100Base-TX paboTatoT B ogHon ceTu no npuHumny Ethernet
Switch;

- cocTosiHne nHTepenca Ethernet 10/100Base-TX oTobpaxkaeTca Ha nHAMKaTopax
LAN n LINK, pacrnonoxeHHbIX Ha nvueBon ctopoHe nnatbl. Ecnn ceteBon kabenb Ethernet
He noakrntoyeH, To nuHamkatop LINK He cBeTut. Ecnun ceteBon kabenb Ethernet nogkntouyen,
TOo uHamkaTtop LINK cBetutcsa. Ecnu ocywectBnseTca npuem M nepepada faHHbIX MO
nHTepgency Ethernet 10/100Base-TX, To nigukatop LAN muraer;

- pexum paboTbl KoHTponnepa Ethernet 10/100Base-TX 3agaetcsa cxemMow
ynpaBrieH1s n KoHTponsa 6rnokom MC04-DSL.bis2;

Ha nnate MC-20 HaxogsaTcs:

- kommyTtatop KU — o6pabotunk KW wmexgy TtpaHcuBepom G.SHDSL.bis,
TpaHcuBepom E1 cTaHUMOHHBLIM 1 KoHTponnepom Ethernet 10/100Base-TX.
OcyuectBnseT cneayolime yHKUMK:

- NpPoOM3BOOMT (POpMUPOBaAHWE TaKTOBOW 4YacToTbl nepepadn FT1 u FT2 kpaTHOW
64 kl'y OT 4acToTbl BbIOPAHHOIO WMCTOYHUKA CUHXPOHU3AUUW. WMICTOYHWK CUHXPOHMU3aLUK
BblOMpaeTcs Tonbko npu pabote 6Gnoka MCO04-DSL.bis2 B pexume Master. CkopocTb
nepeaayvm no JIMHENHbIM TPaKTaM MOXET pas3nnyaTbCs;

- hopMuMpyeT ANs KaKAoro NIMHENHOro TpakTa MeTKM Havana umkna nepegaym M1 m
M2 un3 notoka gaHHbIX DTS CTaHUMOHHbLIX CUrHanoB wunuM notoka AaHHbix DTE kagpos

Ethernet;
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- npu nepepade kagpa Ethernet no meTke Havyana nepepadn naketa MTE
3anomuHaeT aaHHble DTE kagpa Ethernet. [laHHble DTE kagpa Ethernet oT KoHTponnepa
Ethernet 10/100Base-TX nepegatotca B BuAe CNSOWHOro GUTOBOro MOTOKa Ha CKOPOCTM
n x 64 k6ut/c. Nocne 13 3anMcaHHbIX 4aHHbIX NakeTa PopMUPYETCA LUK, KOTOPbIA COCTOUT
M3 MEeTKM Havana uukna nepefadm v camux faHHbix. [locrne aToro 3anucaHHble AaHHble
naketa BMeCTe C MEeTKOW Hayana naketa C YacToToM KpaTHouM 64 kly moryT
nocrefoBaTesibHO nepefaBaTbCa BMeCTe C AaHHbIMK noboro notoka E1 nnu otaensHo, no
BblOpaHHON nape kabens. MakcumanbHast ckopocTb nepegaym Ethernet naketoB uyepes
nuHerHbIn Tpakt G.SHDSL.bis npu pabote no ogHon nape — 11328 k6uTt/c. Mo gBym napam
CKOPOCTb Nepenayn gaHHbIx byaet 22656 kout/c;

- N0 KOMaHAe YynpaBfieHUsi OT CXeMbl yNnpaBJieHUA U KOHTponsa 6nokom MCO04-
DSL.bis2 Bblbupaet KN 13 notokoB AaHHbIX DTS CTaHUMOHHBIX CUrHANOB WM MOTOKa
AaHHbIX DTE kagpa Ethernet n BbicTaBnsieT nx B nopsiake Bo3pactaHus. B HeBbiOpaHHbIX KA
NOTOKOB AaHHbIX DTS cTaHUMoHHbIX curHanos nepegatotes 1 (curHan CUAC);

- 13 BblbpaHHbIX KM dhopmumpyeT notoku nepegaym gaHHbix DT1 n DT2 m curHan
ynpasneHue DSL Ha BbI6opky nepegaBaembix KM TpaHcuBepom G.SHDSL .bis;

- hopmupyeT NoTokn nepedadn gaHHbelx DTL1 n DTL2 1 TakTOBbIX YacTOT npuemMa
FTL1 n FTL2 ana cTaHUuOHHbIX TpaHcuBepoB E1. B HeBbiOpaHHbIX KA B CTOpOHY
CTaHUMOHHbIX CTbIkOB nepeaatotes 1 (curHan CUAC);

- npu npueme Kagpa Ethernet dopmupyeT ansa KOHTponnepa
Ethernet 10/100Base-TX meTky Hadana naketa MRE u cnnowHon OWTOBBIN MOTOK Ha
CKOpPOCTU N X 64 kbut/c;

- '3 2048 kly — reHepaTop TakToBOWM 4YactoTbl 2048 «kl'y. lNMpegHasHayeH AOns
dopMnpoBaHUs TakTOBOW YacToTbl Ana KommyTtaTopa KU n ctaHUMOHHbLIX TpaHCMBEPOB B
cnyyae nponagaHnsa BXOOHbIX curHanos ot E1;

- T'YH 2048 kly - reHepatop TakToBOM 4YacTtoTbl 2048 «kly, ynpaBnsembin
HanpsbkeHuem. [lpegHasHadeH Ans OPMUPOBAHUA TaKTOBOM 4acCTOTbl, CUMHXPOHHOW C
4acTOTOWN BbIOPaHHOIO NCTOYHMKA CUHXPOHM3ALNN;

- '3 25000 klu — reHepaTop TakToBOM 4acTtoTbl 25000 klu. lNpeaHasHauyeH ans
dopMMpoBaHUS TaKTOBOW YacToThl ANst KOHTponnepa Ethernet 10/100Base-TX;

- y3en nutaHma 1 — obecneumnsaet nnatel MC-20, M-04, ME-21, BC-20 n [iI1-20
Heob6X04MMbIMWN HANPSPKEHNAMM;

- y3en nutaHua 2 — npeobpasyeT HanpsikeHne nutaHus nnoc 3,3 B B HanpskeHns

nntoc 1,2 n 1,8 B ana nutanua mukpocxem nnat MC-20, MO-04 n ME-21;
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- cxema ynpaBneHusi U1 KoHTponsa 6nokom MCO04-DSL.bis2 — 3agaeT ycTtaHOBKM
ans pabotbl 6noka MC04-DSL.bis2, cobupaeT aBapum u nepegaeT Mx Yyepes UHTepdencol
RS-232 n Ethernet 10/100Base-TX Ha l1K.

[Mpn oTCYTCTBUM BXOOHOrO CUrHasa Ha CTaHUMOHHOM CTbike E1 BKItoMaeTca KpacHbIN
WHOMKaATOPbl aBapuM COOTBETCTBYIOLLEr0 CTAHUWMOHHOro CTbika. [lpy MNOBbILLEHHOM
KO3dhMUMEHTE KOOOBLIX OWMOOK Ha BXO4E CTAHUMOHHOMO cTbika E1 KpacHbIM nHAMKaTop
COOTBETCTBYIOLLErO0 CTAHUMOHHOIrO CThlika MuraeT. Ecnu no cTtaHUuMOHHOMY CTbliky E1 HeT
aBapuin, TO CBETUTCH 3efieHbl MHOMKATOP COOTBETCTBYHOLWEro CTaHUMOHHOrO CTbika. [pwu
HapyLeHUM LWKNOBOW CUHXPOHM3AUMW Ha BXOAe CTaHUMOHHOro cTbika E1  3eneHbin
WMHONKaTOP COOTBETCTBYHOLLEro CTaHLUMOHHOMO CTblka MUraer.

- y3en cny)xebHoun cBA3UN — ycTaHoBrEH Ha nnatax MC-20, paboTtatowmmm ¢ AByMS
napamun kabend, M npegHasHadeH Ons obecnedveHuna crnyxebHon cesasu mexagy HPIT un
ctaHumen. CnyxebHas cBA3b BegeTcd MO  WUCKYCCTBEHHOM Lenu napannesibHo ¢
ANCTAHUMOHHBIM NUTaHMEM. Ycunutenb criy>kebHom cBa3n paboTaeT noodepeHO Ha npuem
n Ha nepepgadvy. lNNepeknioyeHne pexuMma nNpPou3BOAUT OnepaTop, Haxumas u oTnyckas
KHOMKY Ha nMeperoBopHOM YycTpouctee. [OuMHaMKK, HaxogAawMncsa B NeperoBOpPHOM
YyCTPOMCTBE, BOCNPOU3BOAUT NPUHMMAEMbIe CUrHanbl, a Npu paboTte Ha nepegavy siBAsieTcs
MUKpodoHoM. MakcumansHoe ycunenue yeunutens coctasnsaet 40 ab Ha yactote 1000 Iy,

B ncxogHOM COCTOSIHUM MEeperoBOpHOE YCTPOWCTBO HaxoOuTCA B pexume npuema.
Perynatop rpomMKoCTM yCTaHaBnvMBaeTCs B MonoxeHue, obecnedvvsatoliee npuem curHana
Bbl30Ba OT MOHTepa Ha nuHuK. 1o npuxody curHana BbI30Ba OT NEPEeroBOpPHOro yCcTpomcTea
MOHTEpa AMHaMUK NnaTbl BOCNPOU3BOAUT BbI3bIBHOW CUrHasm. BbI3bIBHOW CUrHam MOHTEpPOM
MOXeT nogaBaTtbCs NMOO BbI3bIBHOM 4YacTOTOM C NeperoBopHoro yctponctea tuna AM—-30K
KU ronocom. o OKOHYaHUKU BbI3bIBHOIO CUrHarna onepaTop Ha CTaHUMU HaXWMaeT KHOMKY
Ha NeperoBOpHOM YCTPONCTBE N Yepes 0bpaTUMbIN B PEXMM MUKPOOHa AMHaMUK nepegaeT
coobueHne MmoHTepy. NMpu Npneme coobuleHns OT MOHTepa KHoMnka oTnyckaeTcd. Bo Bpems
npuema perynsaTopoM yCTaHaBNMBAETCS HYXHbI YPOBEHb IPOMKOCTY;

Ona yBenudeHns noptoB E1 Ha ycTaHOBOYHOE MECTO YyCTaHaBnuBaeTcs nnaTta
BC-20.
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Mnata [O-20 npegHasHayeHa ANA NUTAHUSA MOCTOSIHHLIM CTAOGUNM3NPOBAHHBIM
TOKOM HeobCcnyXmBaemblX pereHepaumoHHbiX nyHktoB (HPIT). lNuTaHuMe pereHepaTopoB
OCYLLeCTBNAETCA ANCTAHLMOHHO MO UCKYCCTBEHHbIM Liensam pabounx nap kabens.

ToK AONCTAaHUMOHHOTO nNUTaHUs OfHonapHbIX pereHepaTtopos PJ104-1PAM.bis2
nogaeTca no SIMHEMHOW nape 4yepes pacluensieHHY No NOCTOSSHHOMY TOKY CPEOHIOK TOYKY
nuHenHoro TpaHcdopmatopa T1 nnatel MA-04. MNnioc Al nogaetca Ha OA4HY MONOBUHY
obmoTkn TpaHcdopmatopa T1. Muuyc [, 4eped coeguHeHne wmexay Tovkamu 2-3,
nogaeTcs Ha BTOPYHO NONOBUHY 06MOTkM TpaHcdopmaTtopa T1. CoeanHeHms mexay Toukamum
1-2 HeT. Pabo4yas nonapHoctb [l — nntoc Ha KoHTakTe 3 NMHENHOro pasbemMa X4, MUHYC Ha
KOHTaKTe 1 fiMHenHoro pasbema X4.

ToK AUCTAHUMOHHOIO NUTaHWA AByXnapHblX pereHepaTtopoB PJ104-2PAM.bis2
nogaetcda no oaHTOMHOWM Lienn Yyepes cpeHne TOYKN NIMHENHbIX TpaHcdopmaTopoB T1 n T2
nnatel MO-04-01. MNmoc Ol nogaeTcs B cpefHo TOYKYy 0BMOTKM TpaHcgopmatopa T1,
muHyc [T nogaeTtcs B cpefHo Touky 0OBMOTKM TpaHcdopmatopa T2. Touku 1-2
COeauHeHbl, Toukn 2-3 HeT. Pabouasa nonapHocte [l — nnoc Ha nuHUM 1, MUHYC Ha
nuHWUKM 2;

Ha nnate [AI1-20 HaxoasaTcs:

- cXema ynpaBfieHUs1 U KOHTPONA — 3ajaeT YCTaHOBKU Ans paboTbl BCcen nnathbl
Ar-20, cobupaet aBapun 1 nepegaeT Mx No 3anpocy B CXemMy yrnpaBrieHUss U KOHTpons
o6noka MCO04-DSL.bis2, BkntovaeT/BbikntodaeT nctoyHmk Arl.

Cxema ynpaBfeHUst U KOHTPONSA OCYLWEeCTBAAET BKIKOYEHME W BbIKIOYEHME
CUMNOBbIX TPaH3MCTOPOB ucTOYHMKa Toka [Of. Crabunusauma BbIXOOHOMO ToKa, nNpwu
N3MEHEHUN Harpy3ku WM BbIXOAHOIO HarnpsHKeHus, MNpou3BOAMTCA MyTEM W3MEHEHUN
LWMPUHBI YNpaBrsoLWmMX UMMYI1bCOB.

Cxema ynpaBrnieHMss U KOHTponsa obecneymBaeT KOHTPOSb BbLIXOAHOIO ToKa W
BbIXOQHOrO HanpsbkeHnss UCToYHuMKa Toka [Of. [lpyM OTKNOHEHMUM KOHTPOMMpPyeMbIX
napamMeTpoB 3a npeaenbl HOPMbI NnaTa OTKYaeTCs, a aBapuUnHbIE CUTHanNbLI NepesarTcs B
cxeMmy YynpaBrfieHMss MU KOHTponsa Onoka MCO04-DSL.bis2, pgna nocneayrowero
otobpaxenmns Ha T[K. TMpun aBapuax wuctoyHmka [T A0ONOAHUTENbHO BKIOYaKOTCA

COOTBETCTBYIOLLME aBapUNHbIE NHANKATOPbI.
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OtkntodeHne nnatol AM1-20 npoucxognt npu  cnegyowmx OTKIOHEHUAX OT
HOMWHAaIIbHOro 3Ha4YeHNst NapaMeTpPOB BbIXOAHOMO TOKa U HaNpsXXeHUs:

- 006pbIBE NVHUM UK YMEHbLUEHUM Toka Ha BennyuHy 6onee 30% OT HOMUHANBHOrO
3HayeHus;

- KOPOTKOE 3aMblKaHUe B NIUHUMU;

- NepeKoce BbIXOAHOMO HanpshkeHust OTHOCUTENbHO Kopnyca Ha (50 £20) B.

Mpn nomowwm KNO PMO-01 npefocTtaBnseT BO3MOXHOCTb NPON3BOAUTL crieytoLne
HaCTPOMKM NCTOYHMKa Toka [[1:

- 3anpeTt/Pa3spelueHne NOBTOPHOIro BKINHOYEHUA

Mpn BO3HMKHOBEHMM aBapuu nepekoc, obpbiB UM KOPOTKOE 3aMblkaHue B NNHUU
OTKNoYaeTca UCTOYHUK [ 1 yepes 1 MUHYTY OenaeT NonbITKy BKNtoveHus. Ecnv aBapus He
ncyesna, TO CHOBa MPOMCXOAUT BbIKIOYEHME M fdanee vepe3 1 MUHYT BKNoYeHue. Bpems
cpabaTbiBaHnA 3awmTbl He npesblwaeT 100 mc. BkntoyeHne n BbikNtoYeHne nctodHunka Al
Oypet npoucxoouTb OO0 YCTPaHEHUs MNPUYUHBI, Bbi3BaBLUEN aBapuio. Bos3moxeH 3anpet
NMOBTOPHOrO BKMOYEHUSA UCTOYHMKa [l1, cBsA3aHHbIM ¢ TpeboBaHNAMN TEXHUKM Ge30MacHOCTH.
B atom cnyyae ans Bknwo4veHna uctovHuka [l Heobxoammo HaxaTb Ha kHonky «[IM BKJ1»
WUNU BBLIKIMIOYUTL U BKIIOYUTL Tymbriep BknoveHus nutaHua 6noka MCO04-DSL.bis2. Ons
BblbOpa pexmma HeobxoauMO YCTaHOBUTL rasiodky B OkHe «[llepesanycky;

- 3anpeT/Pa3pelleHne OTKNOYEHNA NnaTbl NpU Nnepekoce

[Mpy BO3HUMKHOBEHUN aBapumn NepeKoc OTKYaeTcs UCTOYHKK . Bo3amMoxeH 3anpeT
3TOro OTKMYeHus ana obecneyvyeHuss paboToCnOCOBHOCTU SIMHEMHOrO TpakTa MUTaemMoro
nctodHnkomM A npy NOHWXEHHOM COMPOTMBIIEHUM n3oNAUMN kabensa. ITo HeobxogmMmo ong
obneryeHna nomcka HeMcnpaBHOCTU B NUHWUW. [1ns BPEMEHHOro BbIKIHOYEHWE aBapuUMHOIO
COCTOSIHMS MO nepekocy Heobxoammo ybpaTb ranoyky B OkHe «PaspewunTtb aBapuio
nepekocay;

- U3meHeHune Toka cTabunusauumn

CTtabunmnanpoBaHHbIN  BbIXOOHOW UCTOYHMKA [l MOXeT ycTaHaBnMBaTbCs B
ananasoHe ot 50 go 150 MA. Mo ymonuyanuto npu nomowm KMNO PMO-01 BenunumHa
cTtabunmnsaumm Toka yctaHosneHa (100 £5) MA;

- I3meHeHMne MakcuMarnbHOro HanpsXxeHus

MoxeT ObITb 3a4aHO MakcMMmaribHOe BbIXOAHOE HanpseHne nctodHunka A - 450 B.
Mpn QOCTMXKEHUM 3TOW BENWUYMHBI U OanbHEWLWEM YBENUYEHUN COMNPOTUBIIEHUS Harpysku
BbIXOOQHOE HanpsbhkeHue He pacTteT, UCTouHMK [l nepexoant B pexum ctabunmsauumn He

TOKa, a HanpsaXxeHuna n BbIXOAHOW TOK Ha4YnMHaeT YMEHbLUAaTbCA,
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- U3meHeHune pexuma ctabunusauymm

NcTtounuk [ moxeT paboTatb kak B pexmme ctabunmsaumm Toka, Tak U B pexmme
ctabunusaunmn HanpskeHus. Pexnm ctabunusaumm Toka unm HanpsbkeHus BblbupaeT nnaTta
ArM-20, B 3aBUCUMOCTN OT MakCUMarbHbIX YCTAHOBIEHHbIX 3HAYEHUN TOKa UITU HanpsXKeHUs!.
Ecnn HanpsikeHne Ha Harpyske He OOCTUraeT MakCMMalsibHOW YCTAHOBMEHHOMW BESIMYUHbI -
nctoyHuk [l Haxogutca B pexume crtabunumsauum Toka. B cnyyae agoctmkeHus
YCTAHOBIIEHHOW BENNYMHBbI  MAKCMMAarbHOMO BbIXOAHOIO  HanpshkeHust uctovHuk  Arl
nepexoauT B pexum cTabunusaumm HanpskeHuss M nNpu - ganbHenwem  yBenudeHum
COMPOTUBNEHNSA Harpy3Kkn BbIXOAHOW TOK HAYMHAET yMeHbluaTbes. B pexvnme ctabunusauum
HanpskeHnst uctovHuk [ BbIOAET HanpshkeHMe paBHOE BENMYMHE MaKCUMarbHOro
HaNPSYKEHWS;

- BbiBOoA nHopMaLmMm 0 TOKe U HanpsXKeHUun

Ha T1K nocTtosiHHO BblgalOTCA COOOWEHMS O BENMYMHE BbIXOAHOMO TOKa,
NOSIOXKUTENBHOM N OTPULATENBHOM BbIXOAHOM HanpshkeHun nctovHmnka Arl.

- MCTOYHMKA TOKAa AUCTAaHLUMOHHOrO NUTaAHUA — MpefHa3HayeH Ans nuTaHus
NOCTOSIHHLIM CTabUNM3NPOBAHHBIM TOKOM HEOBCNY>XMBAEMbIX pPereHepaumoHHbIX MYHKTOB
(HPTT). UctouHmnka Toka Al BbINOMHEH MO ABYXTAKTHOWM CXEME WU COAEPXUT OBa CUIOBbIX
TpaH3uCcTopa, BbIXOAHOW TpaHcopmMaTop, MOCTOBOM BLINPSMUTENb W  CriaXuBawoLmin
GunbTp. [Nsa yBenuyeHus BbIXxogHOM MoLHOCTM nnata [Al-20 cooepXuT gBa UCTOYHMKA
TOKa AUCTAHLUMOHHOIo nutaHma. UCTOYHMKKN TOKa AUCTAHLMOHHOIO NUTaHuA paboratoT
Ha OAHYy Harpysky W nogknioyeHsl napannensHo. [nata [AM-20 ob6ecneynBaeT
cTabunmsayuio BbixogHoro Toka ot 50 go 150 MA.

B rHe3ge X3 MOXHO OCyLLECTBNATb KOHTPOSb BbIXOAHOMO HaMpsiKEHUSA UCTOYHMKA
AN npn nomowwm BonbTMeTpa. [Ana obecneyeHms BUAMMOro paspbiBa Lenu gUCTaHLMOHHOIoO
NUTaHNA BbIXOAHOW TOK NOAAETCS B NIMHMIO Yepe3 KONOAKM pa3pbiBHbIE rHe3ga X3.

CpegHsaa Toyka uctovHuka [N 3aszemneHa v opraHM3oBaHa C MNOMOLLbK ABYX
BbICOKOOMHbIX pe3ncTtopoB. OpraHusaumsi ICKYCCTBEHHOW CpeaHen ToYku Heobxoamma aons
KOHTpOSis nepekoca HanpsxeHusa Ol oTHocuTenbHO “3emnn”. HanpshxkeHve ANCTaHUMOHHOIO

NUTaHWUS B NIMHUIO NOOAETCA CMMMETPUYHO OTHOCUTENbHO “3emMnn”: Mo OAHOMY NpoBOAY -
nnoc Upn/2, no apyromy - muHyc Upn/2, rae Upn - HanpsbkeHne AUCTaHLMOHHOIO NUTaHUs Ha

Bbixoge nnatbl [MM-20. Mpu yTeuke B Lenu ANCTaHUMOHHOIO MUTaHMUS Ha KOPNyC BO3HWKaET
nepekoc HanpsikeHus. B ogHOM NpoBoAe C yTEYKOW HanpsiKeHUe yMeHbluaeTcs, B ApYrom
NPOBOAE Ha TaKYHo e BENNYNHY YBENNYMBAETCS;

- S2 — KHonka, obecne4ymBatoLLiaa BKNOYeHe/BbiknoveHne uctouyHmka AN nnatbi;
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1.3.3 YcTponcTBO M paboTa NMHENHbIX pereHepaTtopoB

1.3.3.1 JlnHenHbIN ogHONapHbLIN pereHepaTtop 6nok PJ104-1PAM.bis2

PereHepatop 6nok PJI04-1PAM.bis2 npegHasHayeH ansa BBOAAa W BbiBOAA
YNNOTHAEMbIX NIMHENHbIX Leneun, pereHepaumm U npo3payHoro TpaH3uTa CUrHasos No OAHOW
nape nuHenHoro kabensa. ObecneuymMBaeT NpuemM CUrHANOB TENEKOHTPONsi OT OKOHEYHOW
CTaHuMn onga opraHvsauum WwnendoB no NHPOPMAaLMOHHBIM CUTHaNamM HanpasrneHnn A nnu
B nvHum 1 n onpoca cocTosiHUn pereHepaTopa. PereHepaTop HacTpamBaeTCs Ha CKOpPOCTb
nepegayu, 3agaHHyto segywimm 6nokom MCO04-DSL.bis2 n obecneumBaeT nepenady AaHHbIX
CO ckopocTbto 192...11328 kbuT/c.

lMuTaHne pereHepaTtopa — AUCTAHUMOHHOE NO CXeMe "MpoBOA — MpoBoa" paboyen
NUHEeNHon napbl OT UCToYHMKa Toka 100 MA. TOK AMCTAHUMOHHOIO MUTaHUSA OA4HOMNAapPHbLIX
pereHepaTopoB PJ104-1PAM.bis2 npvHMMaeTcsa MO NIMHEMHOW Nape Yepes pacliensieHHYHo
MO NOCTOAHHOMY TOKY CPeAHIOK TOYKY NIMHENHOro TpaHcdopmartopa nnatel M-04-02 6noka
PN04-1PAM.bis2. Co cTtopoHbl nuHuu nnoc A1 nogaetca Ha OOHY MNOSIOBUHY OOMOTKM
TpaHcgopmatopa T1, a wmwumHyc [OIl nopgaetca Ha BTOPYH MOMOBUHY OOMOTKM
TpaHchopmaTopa T1. lNocne npoxoxaeHna npuemHuka Al TOK TpaH3UTOM MOXeT UATU Ha
pacLLensieHHbIn N0 MOCTOAHHOMY TOKY JIMHEWHbIA TpaHcdopmatop T2 n ganee B CTOPOHY
nuHuKn. Beoa O MmoxeT ocyLecTBRASATLCS Kak CO CTOPOHbI HanpasneHnsa A, Tak U CO CTOPOHbI
HanpaBneHuss b. Tak kak Ha Bxoge npuvemHuka [T CTOUT BbINPSAMUTESNbHBLIM MOCT, TO
NoNAPHOCTb Ha Bxoae npmemuHuka [ moxeT ObiTb nobon.

Mpn BBOAE ANCTAHUMOHHOIO MUTAHUS CO CTOPOHbI HanpasreHuss A Heobxogumo
4YTOObI NepBble KOHTaKTbl LWHypa Ha Bunkax X1 u X2 Ha nnate PJ1-20, Haxogunucb co
cTopoHbl Hagnucu «Beog Al ¢ Ax.

Mpn BBOAE OMCTAHUMOHHOIO MUTAHUSA CO CTOPOHbI HanpaeneHus b Heobxogumo
4YTOObI NepBble KOHTaKTbl LWHypa Ha Bunkax X1 u X2 Ha nnate PJ1-20, Haxogunuce co
cTopoHbl Hagnucu «Beog Al ¢ by.

KonnyectBo pereHepatopoB PJ104-1PAM.bis2 B nuHMM — OO0 5 wWwTyk npwm
OAHOCTOPOHHEM OUCTAHUMOHHOM nuTaHum unn 10 - npu  OBYXCTOPOHHEM NUTaHUMW.
KonunyectBo pereHepaTtopoB PJ104-1PAM.bis2 B nuHuu paccuntbiBaeTcs no opmyne 1.

CTpyKTypHasi cxema NMMHENHOro TpakTa Al OAHOMAaPHbIX pereHepaTopoB npuseneHa

Ha pucyHke 10.
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Brok PJ104-1PAM.bis2 BbINOMHEH B repMETUYHOMN KOHCTPYKUUN U yCTaHaBNMBaeTCs
B KOHTenHepbl HPIM-C1—4, 3ameHseMbix ninHenHbIX TpaktoB MUKM—-30C—4, nnu B kabernbHble
wkadbl. bnok PJI04-1PAM.bis2 nogkntovaeTcsa K nWHUKM aHanormyHo 6rnoky PJI1-14 ¢
NMOMOLLbIO ABYX LLHYPOB C KneMmamu Tuna «banana» (4 MM WTbIpn).

Bnok PJ104-1PAM.bis2 cocTonT u3 gByx NOMOBMHOK NflacTMaccoBoro 6rioka, B 0gHON
NosfioOBMHKe 3akpensieHa maTtepuHckas nnata PJ1-20. Ha nuueBon naHenu pacnosioXeHbl
repMeTnyHble pasbembl. [epmeTunsaumo nonoeuHok 6noka PJ104-1PAM.bis2 obecneynBaeT
pPe3nHOBOE YMIOTHEHNE.

JInHenHbIn ogHonapHbIn pereHepatop 6nok PJ104-1PAM.bis2 BbinonHeH B Buae
repMmeTmnyHoro 6510ka, B KOTOPOM YCTaHOBMEHa MaTepuHckast nnata PJ1-20. Ha maTepuHckyto
nnaTty ycTaHaBnuBaeTCAa OAHA Me3OHMHHas nnata pereHepauun DSL curHanoB ogHoro
NMHenHoro TpakTa AByx HanpasneHun Al n b1 — M1-04-02.

B nnate PJ1-20 obecneuynBaeTcs npo3pavyHasi KOMMyTauus OaHHbIX C BHYTPEHHEN
WKHbI nNepedayn n npuema npuemonepenatynka TC-PAM HanpaBneHus A nvHum 1 Ha
BHYTPEHHED LWKWHY npuvema u nepepaym npuemonepegatdnka TC-PAM HanpaBnenus b
nuHum 1. Takke Ha nnate PJ1-20 HaxoguTcs NpUEMHMK ToKa AUCTAHUMOHHOIO MUTaHUsS n
nepeksntyaTenb YCTaHOBOK pexunma paboTbl pereHepaTopa.

Mo curHany TenekoHTpPoOnss OT OKOHEeYHOW cTaHumm Ha nnate PJ1-20 MOXHO
opraHu3oBaTb ABa BMAa WIendosB No MHPOPMAaLMOHHBIM CUrHanam.

MepBbIN WINENd opraHudyeTca Ana HanpasneHus A - MHMOPMAUMOHHLIN CUrHan
npuHuMaeTca npuemonepegatynkom TC-PAM HanpasneHns A nuHum 1 mn noctynaet Ha
BHYTPEHHEID LWKWHY npuvema HanpasneHus A nuHum 1, ganee MHMOPMAaLUMOHHBIA cuUrHan
KOMMYTUPYETCA Ha BHYTPEHHE LUMHY nepefadn HanpaeneHus A nuHum 1 1 nepepaetcsd
npuemonepenatyunkom TC-PAM B cTopoHy HanpaBneHus A nuHumn 1. VIHOpMauMOHHbIN
curHan HanpasneHust b nuHum 1 nrHopmpyeTcs.

BTopon wnend opraHmsyeTtcsa gns HanpasneHuss b - MHMOPMaUMOHHBIN curHan
npuHumMmaeTtca npuemonepenatynkom TC-PAM Hanpaenenna b nuHum 1 n noctynaet Ha
BHYTPEHHEID LWWHY rnpuvema HanpasneHus b nuHum 1, ganee vHMOPMALUMOHHBIA curHan
KOMMYTUPYETCA Ha BHYTPEHHEK LUMHY nepefayn HanpasneHuss b nuHum 1 n nepepaetcs
npuemonepenatyinkom TC-PAM B cTopoHy HanpasneHuss b nuHumn 1. MIHOpMaLMOHHbIN

curHan HanpasreHus A nuHum 1 urHopupyeTcs.
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Mpuemnuk O ocywectenseT npeobpasosaHue Toka [l B HanpsxeHns +1,5 B, +1,8
B n +3,3 B. [Ona ob6ecneyeHus paboTbl pereHepaTtopa npu o06enx nonapHOCTAX
ANCTaHUMOHHOIO NUTaHUA Ha BxoAde npuemMHuka [l yctaHoBNeH BbINpAMUTESb.

[ns noncka mecta o6pbiBa NnHUKM Ha nnate [ 6noka MC04-DSL.bis2 npu nomoLum
KMO PMO-01 yctaHaBnmMBalT MHBEPCUIO BbIXOAHOIO  HarnpshKeHus, YycTaHaBnvBaloT
MakcumarnbHoe BbixogHoe HanpsxeHne 100 B u makcumanbHbi TOK 100MA. B pesynbtaTe
Ha BbIxoge ucTodHmka [ 6noka MCO04-DSL.bis2 nomeHsieTca MNONAPHOCTb BbIXOAHOMO
HanpsbkeHus, a McTodHuk [l nepenget B pexum ctabunusaumm HanpsbkeHus. Tok Gyaet
onpeaenaTbCs  Harpy3oyHbIM conpoTuBneHneM. [lo  BenuMyuHe npoTekawwero Toka
onpeaenseTcs, Mexay Kakumm pereHepatopamMmu Npon3oLLEn pasphbiB.

[na obecneveHnsa koHTponsa obpbiBa NuHMK BBOA [l AOMMKEH NPOXOAUTb NO CXeme
"npoBog — npooa". Ons atoro Ha koHTakTax A11 n B11 gomkeH 6biTb nntoc A, a Ha
KoHTakTax A12 wn Bb12 pomkeH ObiTb MuHyc [, Ecnn nonapHocte BBoaa Al He
cobniogaeTcs, TO NMHENHLIN TpakT byaeT pabdotate 6e3 KOHTPONsA obpbIBa NIMHUN.

Kog nuHenHoro curHana TC-PAM-4/8/16/32/64/128 w appec pereHepatopa Ans
ornpoca no TENEKOHTPOI0 3a4atoTcs aBTOMATUYECKN, BO BPEMS NpoLeaypbl NpeaakTuBaunn.

Mpn OOHOCTOPOHHEM [OUCTAHUMOHHOM NUTaHMKM pereHepaTopoB 650k MCO4-
DSL.bis2, pabotatowmin B pexume Master M yCTaHOBIEHHbIA Ha [MaBHOW CTaHLUMMW,
NoAaKIYaeTCa K NMMHUK HanpaBneHHon Kk pereHepatopy Ne1 k npuemonepenatyunky TC-PAM
HanpaeneHus A, paboTtatowero B pexume Slave (Bxog vnu wnend Ansa ANCTAHUMOHHOIO
nutanus). Npuemonepenatyuk TC-PAM HanpaeneHus b pereHepatopa Ne1, paboTatowmi B
pexume Master (BbIxog ANS  OUCTAHUMOHHOIO MUTAHWUA), MOAKMNKYaeTcss K NMHUK
HanpaBneHHon K 6noky MCO04-DSL.bis2, paboTtaowmm B pexnme Slave n yCTaHOBMEHHbIM
Ha ydaneHHoW CTaHuuKu, UK K CreayrLwemMy pereHepaTopy B NIMHMM K NpMemonepeaaTymky

TC-PAM HanpaBneHus A, paboTatoLlero B pexume Slave.
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[Mpn OBYXCTOPOHHEM ANCTAHUMOHHOM MUTaHUU pereHepaTtopoB cekuma 1 nurtaetcd
OT faBHOM CTaHUMM W BKMNOYAETCs KakK MpuM OAHOCTOPOHHEM MUTAHUU pereHepaTopoB.
Cekuusa 2 nutaeTcsa OT yaarieHHOW CTaHUMW W BKNKOYaeTcs cregyrowum obpasom. brnok
MCO04-DSL.bis2, paboTtatowmn B pexmme Slave n yCTaHOBMEHHbLIN Ha yaaneHHON CTaHuuW,
NnoaKkrioyaeTca K rnocnegHemy pereHepaTtopy B NuHUMM K npuemonepepatymky TC-PAM
HanpasneHus b, paboTalwero B pexnme Master (Bxog vnu wnend ana ANCTaHUMOHHOMO
nutanus). lMpuemonepepatunk TC-PAM HanpaBneHus A nocnegHero pereHepaTtopa B
nnHUK, paboTatowmi B pexnme Slave (BbIXod ANCTAHUMOHHOIO NMUTaHMA), NOAKNYaeTca K
NUHUKX HanpaBfieHHOW K npegnocnefHemy pereHepaTtopy B JIMHUKM K npuemonepenaTymky
TC-PAM HanpaeneHus b, paboTatowiero B pexunme Master.

[na 3aWwmTel NMHENHbIX Lienen OT nonepeYvHbIX U NPOoAOSbHbLIX TOKOB Ha nnate PJ1-20
yCTaHoBreHbl pa3psagHukun. MapannensHo npuemMHuky Ol ons ero 3awmTbl OT U3ObITOYHbLIX
nepeHanps>keHun  Takke  YCTaHOBMNEeH  paspsagHuK.  JIMHenHble  TpaHcdopmaTopsbl

obecneunBaioT OONOJTHUTESIbHYO 3alUTy NNHENHbIX MUKPOCXEM OT ONacCHbIX BIIUSTHUA.
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1.3.3.2 JlnHenHbIN AByXNapHbIN pereHepaTtop 6nok PJ104-2PAM.bis2

PereHepatop 6nok PJI04-2PAM.bis2 npegHasHayeH ansa BBOAA W BbiBOAA
YNNOTHAEMbIX NIMHENHbIX Lenen, pereHepaumMm 1 Npo3payHoro TpaH3uTa CUrHanos Mo ABYM
napam nuHernHoro kabens. ObecnednBaeT NPUMEM CUrHanNoOB TENEKOHTPOSII OT OKOHEYHOW
CTaHuuun, OAng opraHusaumm wnendos No MHEAPOPMALMOHHBIM CUrHanamMm HanpasreHun Al,
A2, b1, B2 1 onpoca COCTOSAHWUIN pereHepaTopa, 1 TPaHCIALMIO CUTHANOB Cry>XeBHOW CBA3M,
nepegasaeMbix N0 paHTOMHOM Lenn paboynx nap kabens. PereHepaTtop HacTpanBaeTcs Ha
CKOPOCTb nepefayn, 3afaHHyio Begywum 6nokom MC04-DSL.bis2 u obecneuvvBaet
nepeaavy AaHHbIX CO cKopocTbio 192...11328 kbuT/c no kKaxgon nape kabens.

[MuTaHune pereHepaTopa — OUCTAHLUMOHHOE Mo PaHTOMHOW Lenn pabounx NIMHENHbIX
nap ot uctodHuka Toka 100 MA. ToK OUCTAaHUMOHHOIO NUTaHUS ABYXMAPHbIX pereHepaTtopos
PN04-2PAM.bis2 npuHMmaeTcs no aHTOMHOW Lenn 4Yepes3 cpefHue TOYKU JIMHEWHbIX
TpaHcgopmatopos nnaTt DSL cteikoB — MO-04-01. Mntoc A nogaetca B CpeaH TOYKY
obmoTkn TpaHchopmaTopa nuHum 1, MuHyc [l nogaetca B cpefHow TOYKY OOMOTKM
TpaHchopmaTopa nuHum 2. Beog [T MOXeT OCyLeCcTBNATLCA Kak CO CTOPOHbI HanpassieHna
A, Tak U co cTopoHbl HanpaeneHus b. Tak kak Ha Bxoge npuemHuka Al ctouT
BbINPSAMUTESNbHBLIN MOCT, TO NOMSIPHOCTbL Ha BXoAe npuemMHuka Al moxeT 6bITb ntobomn.

Mpn BBOAE AUCTAHUMOHHOIO MUTAHUS CO CTOPOHbI HanpassfieHuss A Heobxogumo
4YTOObLI MEepBbIE€ KOHTaKTbl LWHYpPOB Ha Bunkax X1 n X2 Ha nnate PJ1-20, Haxogunucb co
cTopoHbl Hagnucu «Beog Al ¢ Ax.

Mpn BBOAE ANCTAHUMOHHOIO MUTAHUS CO CTOPOHbI HanpasneHuss b Heobxogumo
4YTOObI MepBble KOHTaKTbl LWHYPOB Ha Bunkax X1 n X2 Ha nnate PJ1-20, Haxogunucb co
cTopoHbl Hagnucu «Beog Al ¢ b».

KonnuyectBo pereHepatopoB PJ104-2PAM.bis2 B nuHMM — OO 8 wWwTyK npwu
OAHOCTOPOHHEM OUCTAHUWMOHHOM nMuUTaHUM unn 16 - npu  OBYXCTOPOHHEM MNUTaHUMW.
KonunyectBo pereHepaTtopos PJ104-2PAM.bis2 B nuHuMu paccunTbiBaeTcs no oopmyne 2.

CTpyKTypHasi cxema NIMHENHOro TpakTa Ans ABYXNapHbIX pereHepaTopoB npueeneHa

Ha pucyHke 11.
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Brok PJ104-2PAM.bis2 BbINOMHEH B repMeTUYHOM KOHCTPYKUUN U yCTaHaBnMBaeTCcs
B koHTenHepbl HPMN—-C1—4 3ameHsaeMbIX NnHenHbIX TpakTtoB MKM—-30C—4, unu B kabernbHble
wkadbl. bnok PJI04-2PAM.bis2 nogkntovaeTcsa K nWHUKM aHanormyHo 6noky PJI1-14 ¢
NOMOLLbIO ABYX LUHYPOB C KneMmmamu Tuna «banana» (4 Mm WwtbIpn)..

Bnok PJ104-2PAM.bis2 cocTonT u3 gByx NOMOBMHOK NfiacTMaccoBoro 6rioka, B 0gHON
NosfioOBMHKe 3akpensieHa maTtepuHckas nnata PJ1-20. Ha nuueBon naHenu pacnosioXeHbl
repMeTuyHble pasbembl. [epmeTunsaumo nonoBuHok 6noka PJ104-2PAM.bis2 obecneynBaeT
pPe3nHOBOE YMIOTHEHNE.

Ona obecneveHna cnyxebHon cesasm mexay HPIT u ctaHumen kK pereHepatopam
6nokam PJ104-2PAM.bis2 moxeT nogkntovatbCsl NEPEroBOPHOE YCTPOMCTBO MOHTEpa Tuna
AM-30K.

JInHenHbIn gByxnapHbIn pereHepatop 6nok PJI04-2PAM.bis2 BbinonHeH B Buae
repMeTnyHoro 6510ka, B KOTOPOM yCTaHOBMEHa MaTepuHckas nnata PJ1-20. Ha maTepuHckyto
nnaTy yCTaHaBNUBAKOTCA [Be Me30HUHHble nnaTbl pereHepaumm DSL curHanoB [fAByx
NMHENHbIX TpakToB ABYX HanpasneHun A u b — M1-04-01.

B nnate PJ1-20 obecneunBaeTcss npo3pavyHasi KOMMyTauusl OaHHbIX C BHYTPEHHEWN
WWHbI nepedadn v npuvema npuemonepenatdnka TC-PAM HanpasneHna Al nuHum 1 Ha
BHYTPEHHE LUMHY npuemMa un nepegayu npuemonepegatyunka TC-PAM HanpasneHuns b1
nMHUM 1, a Takke npo3padHas KOMMYTauusi OaHHbIX C BHYTPEHHEW LWKWHbI nepejayn u
npuema npuemonepegatumka TC-PAM HanpasneHna A2 nuHUM 2 Ha BHYTPEHHEK LUMHY
npuema n nepegayu npmemonepegarymka TC-PAM HanpasneHuna b2 nuHumn 2. Ha nnate PJl-
20 HaxoguTCa NPUEMHUK TOKa ANCTAHUMOHHOIO NUTaHus, TpaHcdopmaTop cryXebHoun cBA3n
N NepekroyaTenb YCTaHOBOK pexnma paboTbl pereHepaTopa.

Mo curHany TenekoHTPOsisi OT OKOHEYHOM CTaHuuu Ha nnate B nnate PJ1-20 MoXxHO
opraHuM3oBaTb YeTbipe Buaa wriendoB no MHPOPMaLMOHHBIM CUrHanNam.

MepBbI Wnend opraHusyeTcs Ans HanpaeneHns A1l - MHPOPMALMOHHBIN CUrHan
npuHumMmaetca npuemonepegatymkom TC-PAM  HanpaBnenHuss Al n  noctynaet Ha
BHYTPEHHE WWHY npuemMa Hanpaenenus A1, panee uWHGOPMALUMOHHBIA  curHan
KOMMYTUPYETCS Ha BHYTPEHHEK LWuHY nepefadn HanpasneHna Al wn nepepaetcs
npuemonepenatyinkom TC-PAM B CTOpOHY nuHuM HanpasneHus A1. VIH(popMauMOHHbIN

curHan HanpasrneHns b1 urHopupyetcs.
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BTopon wnend opraHudyetca ans HanpasneHus b1 - MHMOpMaUMOHHBIA cuUrHan
npuHuMaeTca npuemonepegatymkom TC-PAM  HanpaBneHuss b1 wn  noctynaet Ha
BHYTPEHHEK LWKMHY npuema HanpaeneHna b1, panee uWHMOPMAUVOHHBIM - CcUrHan
KOMMYTUPYETCA Ha BHYTPEeHHew WuHy nepegadm HanpasneHna b1 n nepepaetca
npuemonepenatinkom TC-PAM B CTOpOHY nuHuM HanpaeneHus b1. VHdpopmMaunoHHbIN
curHan HanpasneHust A1 urHopupyeTcs.

Tpetnn wnend opraHmsyeTca ond HanpasneHus A2 - MHMOOPMAUMOHHBLIN curHan
npuHuMaeTca npuemonepenatdymkom TC-PAM  HanpaBneHus A2 w©  noctynaet Ha
BHYTPEHHEK WWHY npuemMa HanpaeneHus A2, panee UWHGOPMALUMOHHBIA  curHan
KOMMYTUPYETCA Ha BHYTPEHHel LWuHY nepejadn HanpasneHna A2 un nepepaetcsa
npuemonepenatyunkom TC-PAM B CTOPOHY nuHMM HanpaBnenus A2. VIHopMauMOHHbIN
curHan HanpasrneHus b2 urHopupyetcs.

UeTBepThbin Wnend opraHmsyeTcs Ans HanpasneHus b2 - ntHdopMaunoHHbIN curHan
npuHuMaeTca npuemonepegatynkom TC-PAM  HanpaBneHus b2 wn  noctynaet Ha
BHYTPEHHEK LWMHY npuema HanpaeneHna b2, panee uvHOPMAUVOHHBIN  CcUrHan
KOMMYTUPYETCA Ha BHYTPEHHel LWuHy nepegadm HanpasneHna b2 wn nepepaetca
npuemonepenatinkom TC-PAM B CTOpOHY nuHUM HanpaeneHus b2. VIHpopMaunoHHbIN
cuUrHan HanpasrieHust A2 urHopupyeTcst.

Mpuemumk AN ocywecTtBnsaeT npeobpasoBaHne Toka OUCTAHLUWMOHHOIO MUTaHUS B
HanpskeHus +1,5 B, +1,8 B n +3,3 B. [1na obecneyeHns paboTtbl pereHepaTtopa npu obeunx
NONAPHOCTAX AUCTAHUMOHHOINO nMUTaHWa Ha Bxoge npuemHuka [l ycTtaHoBneH
BbINpsiMuTenb. Pabovasa nonspHOCTb AUCTAHUMOHHOMO NMUTaHUS — NIIOC Ha NIMHUK 1, MUHYC
Ha NHUKU 2.

Kog nuHenHoro curHana TC-PAM-4/8/16/32/64/128 w appec pereHepaTtopa Ans
ornpoca no TEeNeKOHTPOr 3a4aeTcs aBTOMaTUYeCKu, BO BpeMs npoLeaypbl npeaakTBaunn.

Mpn OOHOCTOPOHHEM WU OBYXCTOPOHHEM [OUCTAHUWMOHHOM MUTAHUN pereHepaTopoB
BBog [l mMoXeT OCylecTBNATLCA Kak CO CTOPOHbI HanpasfneHust A, Tak U CO CTOPOHbI
Hanpasnenus b.

Mpn OQHOCTOPOHHEM [OUCTAHUMOHHOM MNUTaHUKM pereHepaTopoB 6nok MCO04-DSL,
paboTarowmn B pexume Master n yCTaHOBIIEHHbIA Ha [MaBHOW CTaHUWMKW, NOAKMOYAETCs K
NMHWSAM  HanpaeneHHbiM K pereHepatopy Ne1 «k npuemonepepatdinkam TC-PAM
HanpasneHmn A1 n A2, pabotaiowum B pexume Slave (Bxog wnu wnend anga

AONCTaHUMOHHOIO I'II/ITaHI/IH). Mnoc Ha nuHuK 1, MUHYC Ha JNTMHUAN 2.
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Mpuemonepepatunkn TC-PAM HanpaBnennn bB1 u B2 pereHepaTtopa Ne1,
paboTatowwme B pexume Master (Bbixog ANs ANCTAHUMOHHOIO NMUTaHWUS), NOLKMOYATCA K
NUHUAM HanpaeneHHbiM K ©6noky MCO04-DSL.bis2, pabGotaiowmm B pexume Slave u
YCTAHOBMEHHbIM Ha YyOaneHHOW CTaHUMK, UMW K CredyllemMy pereHepatopy B JIMHMM K
npuemonepegatymkam TC-PAM HanpasnenHunn A1 n A2, pabotaiowmm B pexume Slave.
[noc Ha NUHUKM 1, MUHYC Ha NHUK 2.

Mpy OBYXCTOPOHHEM AWCTAHUMOHHOM MUTaHUM pereHepaTtopoB cekums 1 nuTaeTcs
OT rfaBHOM CTaHUUM W BKNOYAEeTCs Kak Mnpuv OAHOCTOPOHHEM MUTAHUU pereHepaTopoB.
Cekumst 2 nutaetca OT yAaneHHOW CTaHUMM W BKIOYaeTcs cregyrowmnm obpasom. brok
MCO04-DSL, paboTalowuin B pexumme Slave U YCTAHOBMEHHbLIM Ha YyAAnNeHHOW CTaHUuM,
NoAOKIoYaeTCa K MocnegHemy pereHepatopy B NUHUMKM K npuemonepegatymkam TC-PAM
HanpasneHun b1 wn B2, pabotarowmm B pexume Master (Bxog wnu wnend anga
ANCTaHUMOHHOrO nutaHus). MNnc Ha nuHum 1, MUHYC Ha nunHum 2. [NpuemonepegaTynkm
TC-PAM HanpasneHnn A1 n A2 nocnegHero pereHepatopa B nuHUKM, paboTawouwme B
pexume Slave (BbIxod ANCTAHLMOHHOIO NUTAHWS), NOAKMAYAKTCSA K MIMHUSAM HanpaBneHHbIM
K criegyloLlemMy pereHepaTtopy B nnHUn K npuemonepeaatymkam TC-PAM HanpasneHun b1 n
B2, paboTatowmm B pexxume Master.

[nsa obecne4veHna cnyxebHon ceasm mexay HPI n ctaHumen Kk pereHepaTopam
P04-2PAM.bis2 moxeT nogkntoyaTbcs neperoBopHoe yctponcteo Tuna AM-30K.

CnyxebHass cBA3b oOpraHu3oBaHa no (PaHTOMHOW Lenu napannenbHo C
ANCTAHUMOHHBIM MUTAHMEM W HE 3aBUCUT OT HaNUuMs OUCTaHUMOHHOIO NUTaHuA. Y3en
cnyxebHON CBA3N COCTOUT M3 pasBA3blBalOLEro TpaHcdopmatopa C ABYyMsi 0OMOTKamu
(koadppuumeHT TpaHcdopmaumm — 1) 1 KoHgeHcaTopa, npedHasHadYeHHOro Ans TpaH3uTa
curHanoB cnyxebHon ceasn. O6moTka 1 nogknioyeHa napannenbHO (aHTOMHOW uenu
mMexgy nuHuamMm 1 u 2 HanpasneHus A. [Ons otaeneHns MNOCTOSIHHOM COCTaBAsoLLEN
YyCTaHOBIIEH pasfennutenibHbin kKoHaeHcaTop. OBMoTKa 2 NOAKMNoYEHA K pasbeMy CnyxebHou
CBSA3W, K KOTOPOMY MOAKIOYaT annapaTt MOHTepa.

[1ns 3aWwmThl NMHENHbIX Lienen OT nonepeYvHbIX U NPOAOSbHbLIX TOKOB Ha nnate PJ1-20
yCTaHoBIeHbl pa3psagHukun. MapannensHo npuemMHuky Al ons ero 3awmTtbl OT U3ObITOYHbIX
nepeHanpskeHun  Takke  YCTaHOBMNEH  paspsgHuK.  JIMHenHble  TpaHcdopmaTopsbl

obecneunBatoT OONOJIHUTEJIbHYIO 3aLlUUTY NNHENHbIX MUKPOCXEM OT OMNMacCHbIX BITUSTHUNA.
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2 Ucnonb3oBaHue No Ha3Ha4YeHusA

2.1 MNMoprotoBKa N3genus K UCNOosib30BaHUIO

2.1.1 Mepbl 6e30nacHOCTM Npu NOAroToBKe 060pyAOBaHUA

2.1.1.1 3anpewaetcsa paboTtatb ¢ obopyaoBaHMEM NuULAM, HE CAABLUMM 3a4veT Mo
TexHuke 6e30nacHOCTM B YCTaHOBIIEHHOM NopsKe.

2.1.1.2 3anpeliaeTtcsa NpoBOANTb Kakne-nnbo paboTbl HA He3aKpENMNEHHbIX KapKkacax
CTOEK.

2.1.1.3 Kapkacbl ctoek, 6noks HPIT gormkHbl ObiTb MOOKMOYEHblI K 3aLMTHOMY
3a3eMJIEHMIO.

2.1.1.4 lpn pabote C wun3MepuUTENbHBIMM W 3SKCNyaTaunoHHLIMU nNpudopamu
3a3eMnnTe 1x, NCNosMb3ys 3eMIISHYHO KIleMMY Ha CTOEYHOM KapKace.

2.1.1.5 3ameHy nnaT, yCTaHOBIEHHbIX B 06opyaoBaHne, Npon3BoguTe TOMbKO MNpu
OTKIMHOYEHHOM MUTAHWUMN.

2.1.1.6 CTtpouTenbHble WU MOHTaXHble paboTbl NpPoBOAUTE B COOTBETCTBUU C
"MpaBunamn cTpouTenbcTBa W pemMoHTa kKabenbHouM nuHuM cBasu". [lpu pabote ¢
obopynoBaHnem cobniogante "lpaBuna TEXHUYECKOM SKCNyaTauumnm SneKTpoyCTaHOBOK
notpebutenen”, "MpaBuna TexHUKM 6e30MaCHOCTU MpPU 3KChfyaTauum SNEeKTPOYCTaHOBOK
notpebutenen".

2.1.1.7 Bce cTponTenbHO-MOHTaXHble paboTbl NPOBOAUTE TOSLKO NPU OTKIKOYEHHOM
OT CTOEK NUTaHWUM U NMPU OTKIMIOYEHHbIX OT 060PYA0BaHMS NIMHENHbIX Lensax.

2.1.1.8 3anpewjaeTcs npom3BoanTb Nodblie paboTbl Npu rpose.

2.1.1.9 Pabota ¢ obopymoBaHneM [OfMKHaA MNPOBOAMTLCSA HE MeHee 4YeM [ABYMS
paboTHMKaMWN, OANH U3 KOTOPbIX Ha3Ha4aeTcs CTapluMMm, OTBETCTBEHHbIM 3a cobntogeHve
npasun 6e30nacHoOCTMW.

2.1.1.10 [lepen npoBedeHMEM  M3MEpPEHUM nap  kKabens  OTKNW4YUTE
COOTBETCTBYHOLLME NIMHENHbIE LIenu N paspaguTe Ux Ha KOpnyc CTOMKM.

2.1.1.11 Bce KpbIWKN, OCOBEHHO UMEIOLLME 3HAK BbICOKOTO HanpsiKeHusi (KpacHyto

CTpernky), BO BpeMs paboTbl OMKHbI OblTb YCTAHOBMNEHbI HA CBOM MecCTa.
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2.1.1.12 lMpwn pabote B HPI1 ¢ kaknm - NnnbO TPakTOM COOTBETCTBYHOLUUN UCTOYHUK
An, nutatowmn atot HPI, gomkeH GbiTb BbIKMOYEH, @ Ha TyMbGnep BKMNHOYEHUS NMUTaHUS
nctouHnka M gormkHa 66T NoselleHa Tabnuuka "He BKNoYaTtb, paboTtaroT nrogu!”.

BknioyaTb AUCTaAHUMOHHOE NMUTaHME MOXHO TOSIbKO Torga, Korga Ha FMHUKU HUKOTO
HeT unu nocne Toro, Kak paboTalwme Ha NMHUKM coobuwiaTt no cnyxebHon CBA3M O CBOEW
BesonacHocTw.

2.1.1.13 Tllpu oTknodeHun ycTtponctea [ (obpbiBe, 3a3emneHun uenun A1)
Heo6Xxo4MMO BbIKNIOYMTL UCTOYHUK [ Anga paspsiga BbIXO4HOWM €MKOCTM U eMKOCTU kabens.

2.1.1.14 3anpelaetca ncnonb3oBaTb npegoxpaHntenu B 6nokax MCO04-DSL.bis2

HenpegycMoTpeHHOro HoMmmHana.
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2.1.2 MNMopspok NoaroToBKU Usgenusi K UCNonb3o0BaHUIO

lMepen BCKpbITMEM TapHbIX SLWMKOB MpoBepbTe Hanuyue nnomb6. [lpoBepbTe
KOMMJEKTHOCTb COAEPKMMOrO COrfacHoO nacnoptam, HaxogsaWwmuMes B sLLMKax.

YctaHoBute 6rok MC04-DSL.bis2 Ha mecTto B kapkace CKY mnu wkade ctaHgapTta
"19 gonmoB" (eBpocTaHdapT), NpedycMoTpeHHoe npoekToMm. [ns onpefeneHna mecta
YCTaHOBKM Grioka BOCMOSIb3YWTECh METKaMW, HAHECEHHbIMM Ha KPOHLWTEWHbl ¢ warom 1U,
Kak nokasaHo Ha puUcyHke 12. YCcTaHOBUTE ranku ans nuueBoro kpennexHust 6roka B wkagy B
BblOpaHHble Ma3bl KPOHLUTEMHOB, KaK MOKa3aHO Ha pucyHke 12. BuHTbI M ramku ans

KpenneHnsa Groka BXoaAaT B KOMMMEKT MOHTa)XHbIX YacTen.

— 1

0 )

O

OO0 O000O00O00O0O0O0000mMO0000

A

Mecta yCTaHOBKM raek
noa BEPXHWE W HWXKHME
KpenexHole  OTBEPCTMA
6noka

O

1
A

Vol

N MeTka U

_.1_._ Mex6noyHoe
| _y__npoctparcTeo (1U)

0 o o

PucyHok 12
MogkntounTe BHEWwHME Uenu cornacHo 2.1.4 wn 3agante pexumbl padoTbl

obopynoBaHus no 2.1.5.
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2.1.3 N3mepeHne napamMeTpoB KabenbHOW NUHUMU

[o yctaHoBKM 0b6opyaoBaHMA Ha NUHUIO criedyeT NPOBECTU n3mepeHue KabernbHbIX
Yy4acTKOB.

B kayectBe nuMHMIA CBA3M Mexay MOAEMaMM MOXHO WCNONb3oBaTb ftobble
TenedoHHble kabenu ¢ cummeTpuiHbiMmn napamu Tuna T, TI1, KCMIM, MKC, 3K u T.n.

BHumaHue! - Hepgonyctumo ucnonb3oBaTb JIMHUM CBA3U C pa3HoONapHbIMMU
Xunamu.

BHumaHue! - Mpu pabote no ropoackomy kabenwo tuna T, TM npu nomowm
KMo PMO-01 B 6noke MC04-DSL Heo6xoAMMO yCTaHOBUTb MaKCMManbHOe BbIXOQHOEe
HanpsxkeHne [OMN 180B. lNpu pabote no cenbCKUM, 30HOBbIM W MarucTpanbHbIM
kabensam Tuna KCIM, 3KMN, MKC npu nomowwu KMNO PMO-01 B 6noke MC04-DSL .bis2
MOXHO YCTaHOBUTb MakCUMaribHoe BbixoaHoe HanpsikeHue [ 450B.

[MpoBepbTe NapameTpbl Kabens Kaxaoro pereHepaunoHHoro yvactka ¢ rHesg HPI,
nmetownx mapkmposky A1, A2 - B cTopoHy ctabkabena HanpasneHus A n b1, b2 - B cTopoHy
ctabkabens HanpasneHus b.

Ha kabernbHbIX y4acTKax NOCTOSAHHBbIM TOKOM U3MEPSAIOT criefytoLlme napameTpbi:

- conpoTuBneHue wnenda kabens;

- aCMMMETPUIO CONMPOTUBIEHNS XU Kabens;

- LLleNIOCTHOCTb 9KpaHa;

- CONPOTUBMEHME U3ONSALMM XWUI N 3KPaHA MO OTHOLLEHWUIO K 3eMi1e 1 Mexay cobon.

M3mepeHHble BENUYMHBI OSMKHLI COOTBETCTBOBATH HOPMaM.

Mpn nomowm reHepaTopa, CENeKTUBHOIO U3MEPUTENS YPOBHSA U LUMPOKOMNOSIOCHOMO
n3mepuTens nNpoBOASAT M3MepeHue Ccrnefylwmx napameTpoB kabens, npuv uMmnegaHce
135 Owm:

- paboyero 3aTyxaHus;

- Nepexo4Horo 3aTyxaHusi Ha BIMXKHEM KOHLE CMEXHbIX NMHUN DSL;

- YPOBHS LUyMa B NIUHUMN.
Pabouyee 3aTtyxaHue namepseTtcsa Ha Yyactote F 3, C MOMOLLLIO reHepaTopa CUrHasnoB
Ha OHOW CTOPOHE FIMHUU N CENEKTUBHOIO N3MEepPUTENS YPOBHS Ha ApYyron CTOpoHe. YacToTa,
Ha KOTOPOW MPOM3BOAATCA M3MEpPEHUs, paccuuTbiBaeTcs no dopmyne 3 M 3aBUCUT OT
CKopocTu curHana u ot koga TC-PAM B nuHun:
Fuaw = (n*64/K) My (3)
- rge N — YMCIno KaHanoB CO CKOPOCTbIO 64 KGUT/C, nepegaBaeMbix No nape kabens;

- k — koathdpuumeHT, 3asmcawmm ot koga TC-PAM B nuHun. CmoTpeTb B Tabnuue 7.

50



O6opynoBaHue MC04-DSL .bis2 OOO HM® "Jlncko"

PykoBoACTBO Mo aKcnnyaTauum JIKTM.469436.018 PO
Tabnuuya 7
Uneno G1ToB HAnana3soH KoadppuumneHt
Bblbopa CkopocTb B ans
B CMMBOJ1E g Momexo-
Koa B nuHum KaHanbHbIX NNHUNK, N3MepeHnin .
(buToB 6T/ YyCTONYNBOCTb
MHGOPMALIN) WHTepBarnoB Kbut/c 3aTyxaHus B
64 kbut/C nnHUn (K)
TC-PAM-4 2(k=1) 4 -39 128 — 2496 2 BblCOKas
TC-PAM-8 3(k=2) 4-79 128 — 5056 4 BblCOKas
TC-PAM-16 4 (k=3) 4-119 128 — 7616 6 cpegHss
TC-PAM-32 5(k=4) 4 —159 128 — 10176 8 cpegHss
TC-PAM-64 6 (k=5) 4-177 128 — 11328 10 HU3Kas
TC-PAM-128| 7 (k=6) 4-177 128 — 11328 12 HW3Kas

Hanpumep, npu nepegade no ogHon nape 32 kaHanoB notoka E1 n BbibpaHHOM koae
B NUHUKM TC-PAM-16 vactoTa F,3y = (32*64/6) kl'y, = 341 kl'u.

Mpn nepenaye no ogHom nape 16 kaHanoB M BbibpaHHOM koae B nNuHum TC-PAM-8
yactoTta Fy = (16*64/4) kl'y = 256 k'Y,

N3mepeHHOe paboyee 3aTyxaHne Ha vactoTte F 3y He OomKHO npeBbiwaTth 45 ab

OnuHa kabenbHOW NUHUM AOSMKHA YKMaabiBaTbCA B 3HAYEHMSA YKa3aHHble B
Tabnuue 2.

BHumaHue! B Tabnuue 2 npuBeaeHbl npeaenbHble ONUHbI, NPU KOTOPbIX Ha
peanbHbIX NMUHUAX C lWWyMaMu obecneunBaeTcs koacdduumMeHT ownbok He nyywe 107°.
Ons nonyyeHus koadduumeHTa owmnbok He Gonee 10™° cneagyeT opueHTUPOBATLCSA Ha
AONYyCTUMYIO ANUHY NUHUK, KoTopasa Ha (10-15) % kopoue npenenbHOW, yKa3aHHOW B
Tabnuue.

Bbibop ckopocTu nepegayn 3aBUCUT OT XapakTepucTuk kabens. B obwem cnydae
nyywe BblbnpaTtb kog TC-PAM B NMHMKM MeHbLUE, YTO AacT GOMbLUY0 NOMEXOYCTONYNBOCTb.
YBenuumBasi ypoBeHb kogumpoBaHus TC-PAM B nMHMM — yMeHbLUaeM ChnekTp curHana,
yMEHbLUAaeM  UCMOMb3yeMyld  MOfIocy  MNponyckaHmss B kabene M yMeHblUaem
NOMeEXOYyCTONYNBOCTb.

lMepexogHoe 3aTyxaHune mamepseTca Ha vactote 300 kL ¢ NnomoLlblo reHepaTopa
CWTHaNoOB Ha OOHOW JIMHMM MU CENEKTUBHOIO U3MepuTens ypoBHSA Ha apyron. NepexogHoe
3aTyxaHue A0ImKHO bbITb He MeHee 60 ab.

Wymbl B NMHWMM BO3HMKAKOT 3a CYET NEepexofHblX BfUSHUMA CO CTOPOHbI CUCTEM
nepegayun, pabortarwmx B TOM Xe kabene, a Takke n3-3a BAUSIHUIA COCEAHMX aHANOroBbIX

abOHEHTCKMX U COeANHUTENBbHbBIX NMIMHUIA CBSA3W.
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YpoBeHb LLyMa N3MepsieTcsa LWMPOKONONoCHbIM nameputenem B nonoce 0...1,0 MITu,.
Ha ganbHem KoHUe M3MepsieMOon napbl AOSMKEH OblTb YCTAHOBIEH COrMnacylowmnin pesnctop
135 OM. YpoBeHb Wwyma gomkeH 6biTe He 6onee muHyc 30 obwm.

BHumaHue! Wym B nuHuMM Heobxogumo u3amepATb npu pabote B TOM Xe
kabene McTo4yHMKa nomex. B kayecTBe MCTOYHMKA NMOMEX MOXHO MCNONb30OBaTb
NUHenHbIN curHan G.SHDSL.bis2 nuHum cBA3wn.

Ecnv npu wmnsmepeHun napameTpoB kabenbHOW NUHUKM napameTpbl kKabena He
COOTBETCTBYIOT HOpMaMm, TO ycTtomuymBasa pabota nuHum cBAsn OyaeT npouMcxoauTb Ha

MEHbLLEN CKOpPOCTHN coeanHEeHUs .

2.1.4 MopAaokK NOAKNIOYEHMUA BHELUHUX Lenen

K 6nokam MCO04-DSL.bis2 yepe3 coeagnHUTENN Ha NULLEBOM CTOPOHE MOAKM0YaTCS
CTaHLUMOHHbIE Lenu NHTepencos 2048 kbuT/c, uenu UHTepencos
Ethernet 10/100Base-TX, uenM WHTepdENCcoB CUCTEMbl YynNpaBfieHUs W yAareHHOoro
MoOHUTOpUHra RS-232 n Ethernet 10/100Base-TX, neperoBopHOe YCTPOWCTBO CriyxebHom
CBA3N.

K 3agHen ctopoHe 6nokoB MCO04-DSL.bis2 nogkntovatoTcss Uenu nuTaHus, uenu
BHEWHMX pJgatymkoB M uenen OSAC, uenn nuHenHblX cTblkoB G.SHDSL.bis2, nposog
3aLUMTHOrO 3a3eMIIeHNS.

[nsa 6nokoB PJ104-1PAM.bis2 n PJ104-2PAM.bis2, yctaHaBNnMBaeMbIX B KOHTENHEPbI
HPI1, Tn BHELIHMX pa3beMOB COOTBETCTBYIOT 3aMeHsieMbiM Bnokam PJ1-14.

BHelwHMe uenn MOHTUPYHTCS Ha OTBETHblE 4acTU COeaUHUTENENn, BXOASALWMX B
KOMMNMEKT MOHTaXHbIX 4acten 6noka MCO04-DSL.bis2. Tllocrne MoOHTaxa po3eTku

COEeONHAITCA C COOTBETCTBYHOLLMMUN BUJTKaMKW nnar.

52



O6opynoBaHue MC04-DSL .bis2 OOO HM® "Jlncko"
PykoBoACTBO Mo aKcnnyaTauum JIKTM.469436.018 PO

2.1.4.1 MopgknioyeHue Luenev NUTaHUA U 3aLWMUTHOro 3a3eMrneHuns

Onsa nogknoyeHuss uenerl nuTaHust HeobxoaumMo uMcnonb3oBaTb MpoBoga C
ANaMeTpoOM CeyveHus npoBoAHMKa o0 1 MM, HO He MeHee 0,5 MM. 3ayuLLEHHbIE KOHLbI
NPOBOOOB 3aBOAATCA B KINeMMHUKM pasbema 2ESDVM-03P, koTopble 3axumarotca
BUHTOBbLIM coeanHeHuem. Pasbem 2ESDVM-03P Bxoamt B coctaB KMY 6Gnoka. Pasbem
«MATAHUE» HaxoouTca Ha 3agHen ctopoHe 6roka MCO04-DSL.bis2. Tak kak Ha BXxoae
BBOAA NMUTAHUSA CTOUT BbINPAMUTENbHbBIA MOCT, TO MONAPHOCTL Lenen nuTaHus MOXeT ObiTb
nobon. Llenn nutaHua 3aBoastcs Ha kneMmHukn 1 1 3 pasbema 2ESDVM-03P.

Pasbem 2ESDVM-03P

Lenb |KoHT.

-60B
-60B Y

Ha3Ha4yeHne KoHTakToB +60B
B pasbeme «["MTAHUE» +60B | 3 [——— > BBop nutaHua

3emnda 2 —

PucyHok 13 — Cxema nogknioveHns uenen nutaHus

MogkntoyeHue npoeoda 3allUTHONoO 3a3eMIieHns OcymeCTBﬂﬂﬁTe Ha BUHT

3aLLUUTHOrO 3a3eMreHuns «Jj—» Ha 3agHen naHenu 6noka MCO04-DSL.bis2 (kpanHui
cnpaea). 3awuTHOe 3as3emrneHne ©Onoka MCO04-DSL npoms3BOoAUTCS  MHOTOXWUIbHBIM
NpPOBOAOM ce4YyeHneM He MmeHee 3 MM, BTopon koHey npoBoga 3aWMTHOrO 3a3eMileHust
COEOUHSIETCA C KMNEMMOW 3alMTHOrO 3a3eMieHns B BepxHen 4vactu ctomkum CKY wunm ¢

KneMmon 3aLlMTHOro 3asemneHnsd wkadga crangapta "19 grommos" (eBpocTaHgapT).
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2.1.4.2 MopkntoyeHue NUHEeNHbIX Luenen cTbikoB G.SHDSL .bis2

BxogHble 1 BbIxoAHble NUHEWHble uUenn oT 6nokoB MCO04-DSL.bis2 oo nnuHTOB
BBOAHO-KabenNbHOro YCTPOMCTBA MOXHO BbIMOMHATL OAHOMAPHBIMU  AKPAHMPOBAHHbLIMMN
kabenamn Tuna [BYC, KCB, KMC-1, KMC-2 no pucyHky 14. [lpegnoytutensHo
ucrnonb3oBatb kabenb [BYC, wmerowmini BONMHOBOE COMNPOTUBIEHWE OnNM3Kkoe K
COMPOTUBNEHUIO NMNHENHBIX Kabenewn Tuna TI1, TN, KCMM.

OTBeTHblE YacTM BUIMOK AN 3a4efnKn nmHenHoro kabens Haxogatca B KMY Gnokos
MCO04-DSL. 3agenka kabens B po3etkn 2ESDVM-06P nponssoguTcs cnegyowmm o6pasom.
3aunueHHble KOHUbI Kabens n akpaHa kabens 3aBoOATCS B KNEMMHUKA PO3ETKU, KOTOpble
3a)XKMMaKTCA BUHTOBbIM COEANHEHMEM.

BHumaHue! - JKkpaH kabensi AonkeH ObITb 3a3eMneH C O4HOW CTOPOHbI — B
BBOAHO-KabenbHOM yCTpPOUCTBE.

3awmnTHoe 3a3eMreHune CTbIKOB G.SHDSL.bis, obecneumBaroLiee

C*)yHKLI,VIOHI/IpOBaHI/Ie BCTpOGHHOI7I rpo3osawunTbl, npoun3BoaAUTCA 4Yepe3 BUHT 3allUTHOIO

3a3eMrneHuns «Jj—» Ha 3agHen naHenun 6noka MCO04-DSL.bis2.

Uenb |KoHT.
1
HasHaueHve KOHTaKTOB S I
B pa3beme 2ESDVM-06P OkpaH | 2 i
Aans ctbika G.SHDSL.bis 4
6
OkpaH | 5 (i

PucyHok 14 — Cxema BHELWHUX MNOAKMIOYEHNN AN NUHerHbIX cTbikoB G.SHDSL.bis2
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2.1.4.3 MopgkntoyeHue CTaHUMOHHbIX CTbIKOB 2048 k6uT/c

MogknioyeHue uenen npuema u nepegaydm curHanos 2048 kbut/c k 6rnokam MCO4-
DSL.bis2 pomkHO Npom3BOAUTLCA CUMMETPUYHBLIM Kabenem napHoOW CKkpyTkum Tmna UTP
kaTteropuun 5 no pucyHky 15. MakcumanbHas AnnHa coeamHUTENbHOro kabena onpeaensaeTca
B COOTBETCTBUM C 1.2.1 C y4eTOM METPUYECKOro 3aTyxaHusi kKabens Ha COOTBETCTBYHOLLUX
yacToTax.

OTBeTHble 4YacTM PO3eTOK AN 3aJefiku CTaHUMOHHOro kabensa Haxogatcs B KMY
6nokoB. 3agenka kabensa B BWUNKy TenedoHHyto TPR-8P8C npou3BoguTcs C MOMOLLbLIO

WHCTPYMEeHTa Ans KpumnupoBaHusa sunok RJ45 ns komnnekra 3UMM-01.

Llenb |KoHT.

2
HaaHaueHMe KOHTaKTOB B pasbeme RJ45 | Bx0A :><>O<><

ansa ctoika 2048 kbut/c

3

6
Bbixon

7

3emna | 4,5

NogBoanmble

npoBoaa |
Cxema pacronoXeHusi KOHTaKTOB B \

pasbeme RJ45 |
(BWA, CO CTOPOHBI KOHTAKTOB) \_r

L |
OO W

PucyHok 15 — Cxema BHEeLHUX MNOAKMIYEHUN ANA CTaHUMOHHBIX CTbIKOB 2048 kbut/c
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2.1.4.4 NMopkno4yeHne nHtepcenca Ethernet 10/100Base-TX

K wuHTepdpbency Ethernet 10/100Base-TX 6nokoB MCO04-DSL.bis2 noakntovaeTtcs
LLIHYp, CXema KOTOpOro npmBefeHa Ha pucyHke 16. MakcumanbHas gnvHa COeanHUTENbHOIO

kabens onpependeTcda B COOTBETCTBUAN C 122 ¢c y4eTOM MEeTPUHECKOro 3aTyXaHud kabens

Ha COOTBETCTBYHOLLNX YaCTOTax.

[Ons cbopkn wWHypa wucnonb3ytTcsa pasbembl 3 KMY 6nokos MCO04-DSL.bis2.

MoOHTaX [OImKeH MPOM3BOAUTLCS CUMMMETPUYHbIM Kabenem napHon ckpyTkum Tuna UTP

KaTeropum 5 unu Se.

B 6nokax MCO04-DSL.bis2 wnHTepdenchl Ethernet 10/100Base-TX aBTOMaTMyecKku
onpenensitoT U KOPPEKTUPYIOT CUTHasbHbIE Napbl pMeMa 1 nepegayun u NonspHOCTb CUrHana

(noppepxka dyHkumm Auto MDI/MDIX). NoatoMy ans Bcex criydaeB UCMONb3ylT kabenb

Ethernet - "npsmon”.

LUenb |[KoHT.

1

2

3

6

5 4

P 5

5 7

P 8

MooBogumble
npoeoaa | %
'\\ 3
4
5
|_r 6
7
8
RJ45 RJ45

O~NO A WNPE

O~NO UL WNPE

Cxema WwHypa ana coegmnHeHust mexay cobom NK n 6nokos
MCO04-DSL .bis2, aByx 6nokoB MCO04-DSL.bis2 mexay cobon,
6noka MCO04-DSL.bis2 n HUB no cTbiky Ethernet 10/100Base-TX

PucyHok 16
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2.1.4.5 Mopknio4yeHne uHTepdenca CUCTEMbl YynpaBneHUs W yAareHHoro
MoHuTopuHra Ethernet 10/100Base-TX

K pasbemy «CEPBUC ETHERNET» 6nokoB MCO04-DSL.bis2 nogkntoyaetcs CTbiK
Ethernet 10/100Base-TX cuctembl ynpaBreHus 1 yaarneHHoro MoHuMTopuHra. Cxema LwHypa
npvBeneHa Ha pucyHke 17.

[Ons cbopkn wWwHypa wucnonb3ytTcsa pasbembl 3 KMY 6nokos MCO04-DSL.bis2.
MoHTaX [OrfmKeH MNpoM3BOOUTLCA CUMMETPUYHbIM Kabenem napHom ckpyTkm Tuna UTP

KaTeropum 5 unu Se.

Lenb |KoHT.
1
2
3
6
5 4
5
5 7
8
MooBoaumMble
nposoga | y
3
4
5
{ 6
| 7
38
Pasbem 1 1
«CEPBUC |2 Y 2
ETHERNET» |3 <& 3
RJ45 4 4 RJ45
5 5
6 6
7 7 Brnok MC04-
ok MC04-DSL.bisd g 8| DSL.bis2 nnn MK

Cxema wHypa ons coegmHeHns mexay codom NK n 6nokos MC 04-
DSL .bis2, aByx 6niokoB MCO04-DSL.bis2 mexagy cobor no CcTbIKy
Ethernet 10/100Base-TX 6e3 HUB

Pasbem 1 1
«CEPBUC 2 2
ETHERNET» 3 3
4 4

RJ45 5 5 RJ45
6 6
7 7

priok MC04-DSL.bis4 g 8 HUB

Cxema wHypa gns coegmHeHnst mexgy cobon MK , 6nokos MC04-
DSL.bis2 n HUB no ctbiky Ethernet 10/100Base-TX

PucyHok 17 — Cxema WwHypoB Ans uHtepderica ynpasnennsa Ethernet 10/100Base-TX
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2.1.4.6 Mopknio4yeHne uHTepdenca cCuUCTeMbl YynpaBneHUs W yAaneHHoro
MOHUTOpUHra RS-232

K pasbemy «CEPBUC RS-232» 6nokoB MCO04-DSL.bis2 nogkntoyaetca cTbik RS-
232 cuCTeMbl ynpaefeHuss U yganeHHoro MoHuTOopuHra. Cxema LWwHypa npuBefeHa Ha
pucyHke 18.

[Ons cbopkn wWwHypa wucnonb3ytTcsa pasbembl 3 KMY 6nokos MCO04-DSL.bis2.
MoHTaX [OrfmKeH MNpoM3BOOUTLCA CUMMETPUYHbIM Kabenem napHom ckpyTkm Tuna UTP
KaTeropum 5 unu Se.

BHumaHue! - [Ina npeaoTBpalleHus noBpexaeHns uHtepdenca RS-232 nepen
noakntovyeHunem MK k 6noky MCO04-DSL.bis2 ybeautecb B Hanuume coeauHeHus

Kopnyca ctoukm (kadpa) n kopnyca K.

Brniok MC04-DSL.bis2 MK
nopt RS-232 nopt RS-232
Pasbem 1- -1
«CEPBWC RS-232» | 2 N 2
3 3
4— L4
RJ-45 5 5 DB-9F

6— -6
7— -7
8— -8
-9

PucyHok 18 - Cxema wHypa onga nHtepdgenca ynpasnexHms RS-232
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2.1.4.7 MopaknioyeHue uenen BHELWHUX AaTymKkoB u uenen dAC

Bce uenu nogkntovatoTcss Kk pasbemy «CEPBUC» ycTtaHOBRNEHHOMY Ha 3agHewn
naHenu 6noka B COOTBETCTBUM C PUCYHKOM 19.

[Ona nogknioyeHus uUenen BHeWHWX aAaTtdmkoB M uenen OAC pgonyckaetcs
ncnonb3oBaTb kabenb TCB.

[Ona nogknioyeHus uenen mcnonb3ytT po3eTky DHR-9F na KMY 6noka. 3agenka
kabens B Bunky DHR-9F npou3BoamMtcs MEeTOAOM Marku NpoBoda Ha COOTBETCTBYHOLLME
KOHTaKTbl.

Bnok MCO04-DSL.bis2 nmeeT aBa BCTPOEHHbIX AaTyMka obecnedmBalowmx npuem
coobuieHns o6 aBapum c gpyroro obopyaoBaHWs WNM NPUEM COOOLLUEHUA O BCKpbITUE
noMeLLeHNs nyTeM nojadn noteHuuana 3eMns Ha Bxof Adartyuka. Cxema nopkroyeHus
uenen OT BHELLHUX AAaTYMKOB NOKasaHa Ha pucyHke 19.

Brnok MCO04-DSL.bis2 obecneyunBaeT Bbigady coobueHne o6 aBapum (curHan SAC)
Ha BHeLLUHee YCTPOWCTBO aBapuUMHOW CUrHanmmMsauumn 4epes3 Cyxue KOHTaKTbl BCTPOEHHOro
pene. MakcumarnbHbIM TOK Yyepe3 KOHTakTbl pene 500 MA, MakcMmanbHOe KOMMYTUpyemoe
HanpskeHne MuHyc 80 B. Pene B 06eCTOMEHHOM COCTOSIHAM HOPMarbHO Pa30MKHYTO, B
B6e3aBapuMMHOM COCTOSIHMM Brnoka KOHTaKTbl pene pas3oMKHyTbl. Cxema nogKnYeHus Lenewn

OAC nokasaHa Ha pucyHke 19.

2.1.4.8 YcTtaHOBKa NeperoBOpHOro yctpomcrea

[Ona dwukcaumm neperoBOpHOro YycTpoucTBa B wWkady HeobxoanMmo BbIAENUTb
ceBobogHoe Mexb6riovHoe nNPOCTPaHCTBO Mexay Onokamu. [lonoxute neperoBopHoe
YCTPOMCTBO Ha BEPXHIOK NOBEPXHOCTb Groka MCO04-DSL.bis2 n coeguHuTe ero ¢ rHes3gom

CC Ha nuueBow naHenu 6noka MCO04-DSL.bis2.
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HasHauyeHue koHTakToB B po3eTke DHR-9F

Ons Lener BHELHNX JaTYMKOB
n uenen SAC

JIKTN.469436.018 P3

Llenb

KoHT.

3emns

Bxopa patumka 1

B OT BHelUHero
patymka 1

- 1

Cxema noakrnoveHus
uenen SAC

KoHTakTbl pene _~

A

Cxema pacnonoxeHus KOHTaKTOB
B po3eTka DHR-9F
(B1A CO CTOPOHBLI NaNKK
NpoBOAOB)

KoHTakThl Ans pacnamku
npoBoJoB

Bxop natuvka 2 7 |a——— OTBHEWHEro q—
paTyuka 2 L
8 9
Biixog 3AC K BHELLUHeMy yCTpoWicTBY
9 p ABAPUIHOW CUrHaNM3aLumm
BHellHee ycTponcTBO
aBapunHOW curHanusaumm
8| IKS00mA == o -60B
Bbixoa
OAC
9 0 +60B
Posetka DHR-9F
10 20 30 40 50
) O 70 80 90

PucyHok 19 - Cxema nogkrnoyeHus Lenen BHeLWHMX gaTtynkos n uenen 3AC
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2.1.4.9 MopaknoyeHUe BHELUHUX Lenen K 6nokam PJ1

Brnokn PJ104-1PAM.bis2 wn PJ104-2PAM.bis2 BbINOMAHEHbI B  repMETUYHON
KOHCTPYKUMM W ycTaHaBnmBaloTcss B KOHTenHepbl HPI1-C1-4, 3amMeHsieMbIX JIMHEMHbIX
TpaktoB MKM-30C-4, nnun B kabenbHble wkadbl. bnokn PJ104-1PAM.bis2 n PJ104-2PAM.bis2
NOAKMNYaTCH K NMMHUM aHanorn4Ho 6noky PJ1-14 ¢ nomoLbio ABYX LLUHYPOB C KnemmMmamu
™Mna «banana» (4 MM LWITbIPK).

KoHTenHep HPI-C1-4 obecneunBaeT BKNHOYEHWE B KAOENbHYO FUHUIO FIMHEWNHOMO
pereHepaTtopa, pabotatowero no AsyMm napam kabens. KoHntenHep HPI1-C1-4 coctout u3
kopnyca u Kpbiwkn. [Ana coeamHeHna HPIM-C1-4 ¢ kabenbHOM NHMEN B KOPNyce KOHTENHepa
UMeeTcAa BBO[, BbIMNOMIHEHHBIN B BUAE TepMeTUYHOM MydThl, 3aKaH4MBaloLLENCS
ctabkabensmn. Ha mydpte yctaHoBneH pasbem ans nogknodeHnsa annapata AM-30K.

JInHenHble uenu oOT cTabkabena BbIXOOAT Ha MNaHeflNb C  KOMMYTALMOHHbIMU
rHe3gamm, pacnosioxXeHHyto BHyTpu kopnyca HPIM-C1-4. K naHenn nogkno4yarTcs WHYpbl OT
6rnoka PJ104-1PAM.bis2 vnn PJ104-2PAM.bis2 ¢ nomowpsio BUMoK Tuna “"6aHaH". LUHypbI
nmetoT mapkmposky A1, A2 n b1, B2.

CoeguHeHne 6noka PJ104-1PAM.bis2 wnu PJ104-2PAM.bis2 ¢ koMMyTauMOHHON
naHesnbld MOXHO NPoayb6nMpoBaTb NAMKOM NepeMbldeK OT KOHTaKTHbIX NeNeCcTKOB BUIKU OO
KOHTaKTHbIX NEeNeCTKOB NMMHENHbIX THe3n,.

CwurHan u3 nMHMM NocTynaeT yYepel3 ctabkabenb n KOMMyTaLMOHHYHO NaHenb B 650K
PJ104-1PAM.bis2 nnn PJ104-2PAM.bis2.

C «koHTenHepom HPT1-C1-4 6noku PJI04-1PAM.bis2 wnun PJ104-2PAM.bis2 He
NOCTaBNATCA N AOSMKHbI ObITh 3akasaHbl OTAENbHO.

Jlnueasa naHenb 6noka PJ104-1PAM.bis2 n PJ104-2PAM.bis2 nokasaHa Ha pUCYHKe
20. Anga nogkrnoyeHns BHELLHUX Lenen Ha NaHenu pasmeLleHo YeTbipe repMeTUYHbIE BUIKK

Tmna 2PMI". Bunkn « CC» Ha nuueson naHenu 6noka PJ104-1PAM.bis2 HerT.

-[0] ©
-4
PereHepaTop
A @ DSL.bis2 @ b
PJ104-2PAM.bis2

PucyHok 20 - JluueBasa naHenb 6noka PJ104-1PAM.bis2 n PJ104-2PAM.bis2
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MNpu yctaHoBke Ha nuHuM 6GrokoB PJ1 nogknioyaTtb uMx Kk kabenw Heobxooumo
cnegyowmm obpasom:

- pazbeM A [OomKeH ObiTb BKMOYEH B CTOPOHYy "lMaBHon ctaHumn" (Master), a
pasbeM b — B cTopoHy "Begomon ctaHumn” (Slave);

- uenun "nuHna 1" BbIXoOAaT Ha KOHTakTbl 1, 2 pasbemoB A n b, uenn "nuHuna 2" - Ha
KOHTaKTbl 3, 4 9TUX pa3sbeMOB;

- B HPT1-C1-4 cTtabkabenb A AOfmKeEH coeanHATLCA € pasbeMoM A, a ctabkabenb b -
C pasbemom b.

Mpn OQHOCTOPOHHEM M ABYCTOPOHHEM OUCTAHUMOHHOM MUTAHUW pereHepaTopoB B
6nokn PJ104-1PAM.bis2 4yepe3 yeTblipeXKOHTaKTHYyO BUrKy A B O6nok 3aBoauTcs pabouyas
napa kabens co CTOPOHbI rMaBHOM CTaHUuK - HanpaeneHne A. LLUHyp nmeet mapknpoBky A1.
Uepes3 4yeTblpexkoHTakTHYy0 BuUNKYy B — napa kabend, Bbixogdwiad B CTOPOHY BeOOMOW
cTaHuuu - HanpaeneHue b. LUHyp umeeT mapkuposky b1.

Mpn OOHOCTOPOHHEM M ABYCTOPOHHEM OUCTAHUMOHHOM MUTAHUW pereHepaTopoB B
6nokn PJ104-2PAM.bis2 4epes 4eTbIpEXKOHTAKTHYIO BUNKY A B 6510k 3aBoadATCsa ABe paboune
napbl kabens co CTOPOHbI FMaBHOW CTaHUMK - HanpaBneHue A. LLUHyp nmeet mapknposky A1
— nuHna 1, A2 — nnHmna 2. Yepes 4YeTblipexkOHTakTHy0 BUiky B - gBe napbl kabens,
BbIXo4sLWMe B CTOPOHY BeOMOM CcTaHuun - HanpaeneHune b. LUHyp nmeet mapkuposky b1 —
mmHnsa 1, B2 — nuHuna 2.

Mpn coegMHeHUN B NIMHEWNHOM TpakTe pereHepaTopoB (FIMHENHbIX U CTaHLMOHHbIX)
HeobX0OUMO BbLINOMNHATL Ccrefyollee YCroBME: Ha KaXOoM pereHepauuoHHOM YyyacTke
AOSDKHbI COeANHATBCA ApPYr C APYroM OAHOMMEHHbIE Lenu CMEXHbIX pereHepaTtopos, T.e.
"nMMHnA 1" npeawecTByOWEro pereHepartopa ¢ "nuHuen 1" nocnegyowlero pereHeparopa,
"NMMHKUA 2" NpeLlecTBYOLEro pereHepartopa ¢ "nuHnen 2" nocneayroLero pereHeparopa.

K yeTbipexkoHTakTHOM Bunke CC nogkntoyatoT annapaT cnyxebHon csasn AM-30K
npv BegeHun neperosopoB mexay HPI u ctaHumnen.

3aluTHoe 3a3emMrieHme CTbIKOB G.SHDSL.bis, obecneymBatoLlee

bYHKUMOHMPOBaHNE BCTPOEHHOW rpo303alnTbl, MPOM3BOAUTCS 4Yepe3 BUHT 3alUMTHOro

I

3a3eMNieHmsa «==» Ha nuueBon naHenun 6nokosB PJ1. 3awuTHOEe 3a3emneHne 6nokos PJl

npon3BoanNTCA MHOIoXXurnbHbIM NPoOBOAOM Ce€4YEHNEM HE MEHEE 3 MMZ.
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2.1.4.10 MopknioyeHMe BHELWHUX Luenen K KoHtenHepam HPI

Ons HPIT OCHOBHbIMW BHELWHUMMW LensMu ABNAKOTCS NUHENHble kabenu, KoTopble
HeobxoauMo cpacTuTb co cTabkabensmu.

MoakntoyeHne nMHenHbIX kKabenen NPon3BoANTCA CrieayoLwmm obpasom:

- cTabkabenb A Bcerga nogkntoyvaeTcss B CTOpoOHy "[MasBHon cTaHuun" (Master),
ctabkabenb b - B ctopoHy "Begomon ctraHuuun" (Slave);

CoefuHeHune xun nNMHenHoro kabensa n ctabkabens npomssoante "UBeET - B LBET" BO
Bcex cny4vasix. Cxema nogknioveHusi ctabkabens npusegeHa Ha pucyHke 21.

MoakniounTe BUMKKU LWIHYPOB, MayLmx oT 6nokos PJ1 k ctabkabento yepes naHenb ¢
KOMMYyTaUMOHHbIMK rHe3gamn A1, A2 n b1, b2.

Mpyn 0AHOCTOPOHHEM ANCTAHLUMOHHOM MUTAHUN PEreHepaTopoB CO CTOPOHbI FMaBHOWN
ctaHuun (Master) kKoMMyTaunoHHble rHe3ga A1, A2 naHenu OOMKHbI COeANHATBCA C BUNKOW
A 6rnoka PJ1, a rHe3pa b1, B2 - ¢ Bunkon B.

Mpyn OBYXCTOPOHHEM OUCTaHLMOHHOM MUTaHUWU pereHepatopoB 6nokun PJ1 cekunn 1
NOAOKIYAKTCA KaK MNpU OAHOCTOPOHHEM MUTAHUW pPEreHepaTopoB - 3aNUTbIBAOTCS OT
rmaBHon ctaHuun. brnokm PJ1 cekumn 2 3anutbiBalOTCA OT YyaaneHHoum cTtaHuuu. [lpu
ANCTAHUMOHHOM MUTAHUW pereHepaTopoB CO CTOPOHbI yAaneHHou cTaHumm (Slave)
KOMMyTauUMOHHble rHe3ga A1, A2 naHenun JOMKHbl coeanHATbCA ¢ Bunkon A 6noka PJl, a
rHespga b1, B2 - ¢ Bunkon b.

MogkniounTe 3asemneHne K 3emnsHomy 6onty Ha kopnyce HPIT n k 3emnaHomy

KOHTaKTy Ha nuueson naHenu 6noka PJl. KaGernb B CTOPOHY

Crabkabenb b ynanenHon craHumm (Slave)
Crabkabenb A

~—~ ~— \H’\f\
// H\ HPIM AT

/7 \
\ / HA\ /H [ HA
7 | ' ; —— :
/ \ I / \ /
JInHna 1 Iy Foy ) A1 <> B Do | \‘ JTInHna 1
! | o—1 \ | | o1
1
I | ] | I | | |
[ II ll l| l [ [ |
| |
I R R A B .
— AR
| | | |
JInHna 2 ST T A2 <> B2 ST TR JlnHnga 2
\ | P \ | \ t P X |
\ I \ ! \ | \ /’
\ / \ \ / \
\_ 1 e\ / 3KF33H \_ /e /
N7 AN N/ N
N \_/ N N4
\ Kabenb B CTOpPOHY rnaBHon ctaHumn (Master)

Ll - useTHaqa napa
H - napa HaTypanbHoro uBeTa

PucyHok 21 - Cxema BkntoveHunsa kabenen B HPI
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2.1.5 YcTtaHOBKa 3KCnyaTauMOHHbIX PeXXUMOB 060pyaoBaHUA

2.1.5.1 YcraHoBKa pexuma paboTtbl 6riokoB MC04-DSL

KoHdurypmnpoBaHue 6nokoB MCO04-DSL.bis2 ocywectBnsetca ¢ [1K  yepes
nHTepgencol RS-232 unn Ethernet 10/100Base-TX npu nomowm nporpammbl TELESHELL
(KNO PMO-01).

Onsa  koHdwurypmpoBaHna 6nokoB MCO04-DSL.bis2 npu nomowm KO PMO-01
HeobGxoOMMO co3gaTb MPOEKT C  yCTaHOBMNEHHbIMM  6nokamun  MCO04-DSL.bis2 n

pereHepaTopamu PJ104. 3agatb nx ceteBble agpeca.

ONT-2ME,

ONT-2ME,

PucyHok 22 — Bug okHa C MpOEKTOM JIMHUK CBA3U
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Hanee Heobxoanmo BbiGpaTb GNOK 1 3anTn B OKHO «KoHdurypaums obopynoBaHUsa»
N HaXxaTb KHOMKY «YTeHuex. [locne 3Toro B 3aBUCUMOCTM OT NpOeKTa 3af4aTb KOHUrypaumo
6noka MCO04-DSL.bis2. T[locne 3agaHuss KoHdwurypauum HeobxoguMmo  3anucatb

koHdurypaumto B 6ok MC04-DSL.bis2. [1na aToro He06xo0ANMO HaXKaTb KHOMKY «3anucby.

EX Kondmrypauna o6opyaoeanua @

}g i B nok: OfwekT: Agpec gocTyna:
= onT-2ma Black3 192 168.0.101

Coctas noka | Mapamerpsl M kommyrauna | Ethemet | 10 PereHeparopb

D5L E1 an
() DaHa napa () et noproe E1 O ver AN
() 2 nopra E1
(=) Jee napsi ® 4 nopraE1 *) ecte AN

Urenue [F2] 15:10:33 - OO aHHE OTBETA...

15:10:33 - Enok: ONT-2.0

3anuce (F3) 15:10:33 - Onepauka YTEHKWA yonewHo saeepweHa

PucyHok 23 — Bug okHa «KoHdurypaumst obopynoBaHus - coctaB 6noka»
BHumaHue! - lMpu nM3meHeHUn KOHcUrypaumm NMUHENHOro TpakTa B MNEepBYHO
oyepeab HeO6XO0AMMO M3MEHATb KOHduUrypauuro yaaneHHoro 6noka MCO04-DSL.bis2.
Mpu 3anucu HOBOM KOHMUrypauum CBA3b MO JIMHEMHOMY TpPakTy paspywaetcs. Mpwu
HeNpaBuUNbLHOM  KOH(MUrypupoBaHMM JIMHEMHOrO TpakTa CBA3b MOXET He
BOCCTaHOBUTLCA. Ecnn nocne aktuBauumn cBaA3b ¢ yaaneHHbIM 6nokom MC04-DSL.bis2
He BOCCTaHaBfIMBaeTCA, TO MU3MEHUTb KOHdurypauuro ypaneHHoro 6noka MCO04-

DSL.bis2 MOXHO TOJNIbKO NOKanbHO.
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E nok: ONT-2k 10 Anpec 00CTYNE EA0A0

CocTas Snoka | NapareTpel W koreyrauda | Ethernet | 10N Perereparopel
Ko g ET[1.2] Kon g E1[3.4] W neride Pesir
@HDB3 O A @HDB3 M Ou O OSlave @ Maste
[ Mackuposarue asapuii E1 I ackiposanie asapuil E1 [ Mackuposarue asapuii E1 M ackpoBanie asapuil E1 Ethemet
[] HectpykryprposanHsi E 1 [ HecTpykTypuposaHHEE E1 [+] HecTpykTyprposanHs E 1 [] HecTpykTypMposaHHEE E1 [#IL1 |24 hd
(#)Her u O (@) mer Cu (@] (#)Her i O (#)Her Cu (@]~ L2 |1 v
EL[0] -> L1 w E2[0] - |HeT E3[0] - |[2  w E4A[0] - |Her #| [ Koa & maan L1
EL[1] -= |L1 w EZ[1l] -» |HeT ™ E3[1] -» [LZ2 w E4[1l] -> |HeT | w O TCPAMAE
El1[2] -> |L1 w EZ[2] -> HeT » E3[2] -> |L2 L Ed[2] -> |HET % () TCPAM-32
EL[3] -= |L1 w EZ[3] -» |HET ™ E3[3] -» [L2 w E4[3] -»> |HeT | w Rem o T 2
El[4] -> |L1 w EZ[4] -> HeT » E3[4] -> |L2 L Ed[4] -> |HET %
E1[5] -> |L1 ~ EZ[5] =-> |HeT | » E3[5] - |L2 L's E4[5] =-> |HeT OTCPAM-'IB
EL[6] -> L1 E2[6] -» |HeT E3[6] -> L2 E4[6] -» |HeT (&) TCPAM-32
E1[7] -> |L1 w EZ[7] -> HeT % E3[7] - |L2 w E4[7] -> |HET % ChrxpoHHzauma
El[8] -> |L1 w EZ[8] -> HeT » E3[8] -> |L2 L E4[8] -> |HET % 8?]12
E1[9] -> |L1 w EZ[9] -> HeT % E3[9] -> |L2 w E4A[9] -> |HET % O E1-1 Don, E1-2 Pesepe.
EL[10] -> (L1 | » E2[10] -> |HeT w E3[10] -> |L2 E4[10] -> |HeT Q) Bryrp.
E1[11] > |L1 w EZ[11] -> HET % E3[11] > |L2 w E4[11] -> |HET % =30
EL[12] -> (L1 | w E2[12] -> |HeT w E3[12] -> |L2 E4[12] -> |HeT w L1 |z w
EL[13] > LT EZ[13] - |HeT w E3[13] > L2 E4[13] -> |Her w Lo |z 7
EL[14] -> |L1 | » E2[14] -> |HeT w E3[14] -> |[LZ2 E4[14] -> |HeT w
EL[15] = LT « EZ[15] -> |HeT w E3[15] > L2 E4[15] -> |Her w ﬂaﬂ"w{' 5
EL[16] > L1 |+ E2[16] -> |HeT E3[16] > L2+ E4[16] -> |HeT & Macka (][]
EL[17] > L1 = EZ[17] -> |HeT E3[17] > L2~ EA[17] -> |Her Thn
EL[18] -> |L1 = EZ[18] -» |HeT w E3[18] -> |[L2  » E4[18] -» |HeT |w [3anw0b[683neperpgan<u]]
EL[19] > LT EZ[19] -> |HeT w E3[19] > L2 E4[19] -> |Her w
El[20] - LT E2[20] -> |HeT E3[20] - |2 v E4[20] -> |ner b L2
El1[21] > LT « EZ[Z1l] -> |HeT w E3[21] > L2 E4[Z1] -> |Her w Rasbees Rie-ti Rocs2
El[22] -> |L1 ~ EZ[22] -> |HeT w» E3[22] = |L2 L's E4[22] -> |HeT ABEE ] 0

CurHanswym | 17 15
E1[23] > LT EZ[23] -> |HeT w E3[23] > L2 E4[23] -> |Her  w 2 pwn 2 5
12:24:89 - OsMnanqe oTeeTa...
12:24:59 - Bnok: ONT-2M10

12:24:59 - Onepauma HTEHMA ycnewHo sasepweHa

PucyHok 24 — Bug okHa «KoHurypaumst obopyaoBaHus — napaMmeTpbl U KOMMYTauus »

KoHgurypmnposaHne ©6nokoB MCO04-DSL.bis2 3akntovaetcsa B Bblbope HOMepoB
nepegasaemblx KW notokoB E1  (Ne1, Ne2, Ne3, Ne4) wu/wmnu wuHTepdenca
Ethernet 10/100Base-TX no 1 wnun 2 nuHenHomy TpakTy G.SHDSL.bis. Ot konun4yectBa
BblOpaHHbIX KW 3aBUCUMT CKOPOCTb nepedaydn No Kakaow nape u Kog NMHENHOro curHana
TC-PAM-4/8/16/32/64/128. CkopocCTb nepenayum no napam MoXeT pasnndaTbCsi.

Kog nuHenHoro curHana TC-PAM BbibupaeTcs B pyyHYrO0 U3 OOCTYMHbLIX KOAOB AN
AaHHOW CKOPOCTU cuUrHana.

Bnokn MCO04-DSL.bis2 pabotatoT B AByXx pexumax: "maBHon cTtaHuuun" - Master n
"Begomon ctaHumn" - Slave. Oba pexuma yCcTaHaBnMBaKTCA fokanbHO B 6nokax MCO04-
DSL.bis2, pacnonoxeHHbIX Ha MPOTMBOMOMOXHbBIX KOHLAX FIMHUM CBA3U: C OOHOW CTOPOHbI
pexum Master, ¢ gpyron ctopoHbl — Slave. bnok MC04-DSL.bis2 B pexxume Master siBnsietca
Begywmm no DSL cTbiky U 3agaeT BceM pereHepatopam BblOpaHHOE 4YMCNO KaHarnos

(ckopocTtb nepegayn) n kog TC-PAM Bo Bpems npoueaypbl NpeaakTusaumm.
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BHumaHue! Kondurypauua no KU B 6noke MC04-DSL.bis2 B pexume Master n
B yaaneHHomMm 6noke MC04-DSL.bis2 B pexume Slave gonxHa 6bITb OAMHAKOBOM.

B 6noke MCO04-DSL.bis2 B pexume Master HeobxoauMMO BbIOpaTb WCTOYHMK
CMHXpOHM3aumun. [lpeaycmMoTpeHbl crnegyrwme pexnumbl CUHXPOHU3auuKW, BbliOMpaemble
nonb3oBarerniemM nporpamMmmMHo npu nomowm Ko PMO-01:

- PEXUM CUHXPOHM3ALUKN OT BblAENEHHOW TaKTOBOMW YacToThbl CTbika 2048 kouT/c Ne1
(E1-1);

- PEXUM CUHXPOHM3ALUKN OT BblOENEHHOW TAaKTOBOM YacToThbl CTbika 2048 kout/c Ne2
(E1-2);

- PEXUM CUHXPOHM3ALUKN OT BblAENIEHHOW TaKTOBOMW YacTOThbl CTbika 2048 kouT/c Ne1
C pe3epBMpPOBaHNEM CUHXPOHM3aUUN OT BblAENIEHHOW TaKTOBOW YacTOThbl CTbika 2048 kbut/c
Ne2 (E1-1 ocH, E1-2 peseps.);

- aBToOKosiebaTenbHbI peXxMMm OT BHYTPEHHEero reHepartopa CO CTabusibHOCTbIO He
meHee 1x107 (BHyTp.).

BHumaHue! PekomeHayeTcA BbIOMpPaTb PeXUM CUHXpPOHU3auum ot E1-1.

BHumaHue! Bce notokm E1 AOMXKHbI ObITb CUMHXPOHHbI C BbIOPaHHbLIM
MCTOYHUKOM CUHXPOHU3aLUN.

Brnokn MCO04-DSL.bis2 B pexume Slave aBnsTCA BeAOMbIMU U HAaCTpamBarloTCs Ha
CKOPOCTb Nnepeaayun, 3agaHHyro Begywmmm 6nokamm MCO04-DSL.bis2. B pexume Slave 6ok
MCO04-DSL.bis2 cuHxpoHuM3npyeTca Bcerga OT MepBOro NIMHEMHOro TpakTa, a B crnydvae
nponagaHusi curHana nepexoguT Ha CUHXPOHU3aUUI0 OT BTOPOro NIMHENHOIO TpakKTa.

B okHe «PWB» yctaHaBnuBaeTcs KO3I(PULMEHT MOLLHOCTU BbIXOAHOrO cuUrHana
NMHEHOro TpakTa. BbixogHas MOLWHOCTb NMHEWHOro curHana OygeT MakcumanbHa npu
yCTaHOBKe camoro 6onbworo koagdguumeHta — 0, 1 MMHMMarnbHa NpPU CamoM MarieHbLKOM
koappuumeHte — 5. PekomeHayeTcsa ycTaHaBnueaTb koapduuneHT — 2. [pu 6onbLion
MOLLHOCTW BbIXOAHOIO CUrHana nuHerHble napbl 0yayT BNNATL ApYr Ha apyra.

lMepenaBaemMble CTaHUMOHHbIE curHanbl E1 moryT 6bITb CO CTPYKTYpOW umkna mn 6es.
Ana HopmanbHon paboTtbl 6rioka MC04-DSL.bis2 Heobxogmumo npu nomowm KMNO PMO-01
ykasaTb kakon notok E1 - co cTpykTypor umkna unm 6e3 cTpykTypbl. Takke Heobxoammo
3agaTb TUMbl JIMHENHBIX KOAOB MO cTblikam E1. [na nepegayn ogHoro nosiHoro notoka E1
3aHumaetcs 32 K. Ecnu cteik E1 He ucnonb3yeTtcs, TO Toraa HeobxoguMMoO MNOCTaBUTb

ranoyky B okHe «MackupoBaHue aBapun E1».
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Kagpbl Ethernet moryT nepegaBaTbCs kak COBMECTHO C ftobbiM 13 noTokoB E1, Tak n
OTAENbHO NO ogHOM WM OBYM napaMm  kabens. [Ons  BKAOYEHMS  CTbiKa
Ethernet 10/100Base-TX HeobxoaMmo ykasaTb napy kabens, no koTopon OyayT
nepefasaTtbCs AaHHble. [INa 39TOro HagoO YCTaHOBUTL ranouvky B OkHe «L1» mn/mnu «L2» n
BbIOpaTb KonmyecTBo 3aHMMaeMbix K. Bcero no ogHon nape kabens MoOXeT nepegaBaTbCA
no 177 KW co ckopoctbto 64 kbut/c. B cnydyae nepepaum kagpoB Ethernet no ogHom
BblbpaHHON nape kabens moryT 3aHumaTtbess Bce 177 K. B atom cnyvae cKopocTb
nepegaym faHHbIX vepe3 uHTepdenc Ethernet 10/100Base-TX 6yaet 11328 k6ut/c. MNpu
nepepadve kagpoB Ethernet mo gBym napam kabens CKOpOCTb Mepedayn AaHHbIX Yepes
nuTepdgenc Ethernet 10/100Base-TX 6yaet 22656 kbuTt/c.

Mpn OTCYTCTBUM BXOAHOrO CUrHana Ha CTaHLUMOHHOM CTbiKE B CTOPOHY JIMHEMHOIO
Tpakta TC-PAM dopmupyetca curdan CUAC.

Mpn oTCyTCTBUM BXOAHOrO CUrHama Ha SfIMHEMHOM CTblke B CTOPOHY CTaHUMOHHOIO
cTbika opmupyetca curdan CUAC.

[Mpwn OTCYTCTBMMN BXOOHOIO CUrHasna Ha CTaHUMOHHOM CTbike E1 BKItovaeTcs KpacHbIn
WHOMKATOPbl aBapuMM COOTBETCTBYIOLLErO0 CTAHUMOHHOIMO CTbika. [lpy MNOBbLILLEHHOM
KoahpuumeHTe KOOOBLIX OWIMOOK Ha BXOAE CTAaHUMOHHOro cTbika E1 KpacHbIn MHAMKaTOp
COOTBETCTBYHOLLEr0 CTAHUWMOHHOIO CTblka mMuraet. Ecnu no ctaHuMoHHOMY CTbliky E1 HeT
aBapui, TO CBETUTCS 3eNeHbl UHOMKATOP COOTBETCTBYIOLWIEro CTAHUMOHHOrO cCTbika. [Mpu
HapylweHUM UMKNOBOW CUMHXPOHM3aUMM Ha BXO4e CTaHUMOHHOro ctblka E1  3eneHbin
WMHOMKATOP COOTBETCTBYHOLLErO CTAHLUMOHHOIO CThika MUraeT.

B 6noke MCO04-DSL.bis2 HaxoosTcs OBa BCTPOEHHbIX AaTymka obecrneyumBaroLmx
npuem coobLuieHns o6 aBapum ¢ gpyroro obopyaoBaHus Unu NpuemM coobLLEHNSA O BCKpbITUE
nomMeLleHns nyTeMm nogadn noteHumana 3emns Ha Bxof AaTtymka. Cxema nogknoveHus
uenen OT BHELLUHMX OATYMKOB MokasaHa Ha pucyHke 19. [Ina BKNOYeHUs gatyvka B paboTty
HeobXxoauMO B OKHe «[aTyMkuM» YyCTaHOBUTbL ranoyvky B OkHe «Mackay». [lpu ycTaHoBKe
rafioukm B OkHe «Twuny» aBapusi gaTynka NosiBUTCS MpWU 3aMblKaHUW gaTyvka (BXon4 AaTyumka
3aMblkaeTcsa Ha 3eMnio). Ecnv ranoyvka B okHe «Tun» He yCTaHOBIEHA, TO aBapus gaTtymka

NoABUTCA MNMPU pa3MblKaH OaTHYUNKa (BXO,D, JaT4ynKa OoTpbiBae€TCA OT 3eMJ'II/1).
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B okHe «pereHepaTopbl» 6rnoka MCO04-DSL.bis2 Heobxoanmo ykasaTb KONMYECTBO
pereHepaTopoB B IMHENHOM TpakTe M 3anucatb Ux agpeca. Agpeca pereHepaTopoB AOMKHbI

ObITb 3agaHbl Nnpwn COCTaBJIEHNN NPOEKTA.

EX KoHdmrypaumna oGopyaoBaHHa EI
B nok: anT-2M0 Agpec gocTyna;

CocTae Gnoka | MNapameTpel W kortagrauma | Ethernet | 00N Fereqeparope

K.OHPHIYpaLmHA pereHepaTopoe
[ Sance AU 1 gaTuHkos ] ALTT MET AL M2 12 34 85EF748

1. 100.0.0.1 Minlgol o |Max[ze0  «[Minfgon o |Maxzen o ';'j:"am I |

Koneo |1 w

"Macka" aBapuA oT AaTYMKE:
(-zamackHpoEaHa.
1-paspewena

Ty
0-3B3pHA KOMLE PASOMEHYT,
1-83B3pHA KOrAa SarkHYT

K.araHaa

"3ammce AUM W garyikos”
EEINONHAETCA

&3 NEPErpYskM
OBOpUL0EaHHA

Urerue [F2] 12:37:48 - O%uaaHHE OTBETA...
12:37:48 - Book: ONT-2M0

3anuce [F3] 12:37:48 - Onepauma YTEHWMA ycnewno sasepiweda

PucyHok 25 — Bug okHa «KoHurypaumst obopyaoBaHus — pereHepaTopbi»

Kaxgbll pereHepaTtop MMeeT BOCEMb BCTPOEHHbIX AaTYMKOB obecneymBaroLmx
npyem coobuieHns o6 aBapumu nyteMm nodayv noTeHuuana 3eMnsa Ha Bxof Aatyuka. [Ons
BKITIOUEHMSA JaTumka B paboTy Heobxoaumo B OkHE «[aTyMkuy YCTAHOBUTb rarioyky B OKHE
«Mackay. Npn ycTaHOBKe ranoyku B okHe «Tuny aBapus gatymka nossiBUTCS Npu 3amMblKaHUU
Aatyvka (BXog AaTtyvMka 3amblkaeTcss Ha 3emno). Ecnm ranoyka B OkHe «Tun» He
yCTaHOBMEHa, TO aBapus Adatymka MNOSIBUTCA MNpWU pas3MblkaHUM JaTymka (BXo4 AaTyuvka
oTpbiBaeTca OT 3emnu). [na BknNYeHUs BblOpaHHbIX nNapamMeTpoB AatymkoB 6e3

nepesarpyskm ob6opyaoBaHnsa He06xoaMMO HaxaTb KHOMKY «3anucb AL n gatymkosy.
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Kaxgblh  pereHepaTop wmeeT [fABa BCTpoeHHblx AUM - AUMN1I w  AUM2,
obecneunBaroLwmx npeobpasoBaHMe YPOBHS BXOAHOrO CUrHama OT BHELWHWX AaTYMKOB B
undposyto oopmy. Ansa BkntodeHna AL HeobxoanumMo ycTaHOBUTL B OkHax «Min» n «Max»
3HayeHus curHanos oT 0 go 2,6 B 1 HaxaTb kHonky «3anuck AU n gatynkosy.

B okHe «KoHdurypaums obopyaoBaHma» BbIOpaHHOro pereHepaTopa MOXHO CMOTPETb
napameTpbl CUrHana Kaxgou JIMHUM W yCTaHaBnueaTtb LWNendbl MHPOPMALMOHHBLIX
curHanos. LLnendbl opraHmsytoTcs cpasy B 06e cTopoHbl NinHum ceasun - A1 B A1 n b1 B b1,
A2 B A2 n b2 B B2.

BctpoeHHbin ALIMNO nokasbiBaeT nageHve HanpshkeHust Ha 6annacTtHoM pesuctope
yCTaHOBMNEeHHOM B npuemHuke [l pereHepaTopa. OTO 3Ha4YeHne JOIMKHO OblTb B npeaenax
ot 0,3 po 2 B. Ecnn 3HaveHne AUIMO meHbwe yem 0,3 B, To npoBepmuB 3TO 3HA4YeHWe Ha
ApYrux pereHepatopax, Heobxoaumo Ha uctoyHuke [l yBenuuntb Tok ctabunusaumm. Ecnu
3HayeHue ALMO 6onblwe Yem 2 B, TO NpoBepUB 3TO 3HAYEHME Ha ApPYrux pereHeparopax,

HeobxoaumMo Ha uctoyHuke A yMeHbWNTb TOK cTabunuaaymm.

E Kondmrypauna o6opyaoeanna g]
Bnok: Fn-04 Aapec goctyna: | ETTENENTR]
MapareTpel
L1 cTopoHa A L1 cTopoHa B aun
Cropocts | 3264 Cropocts | 3264 ALMNO 0,56
W nefEd
alm
Jatysanme| 0O - Satysanme| 0O
[ no v M= AUM2
CurHantwue | 14 CurHantwye | 25
PwBl 2 PwBE|l 2 Narauku
EEEREEEEN
L2 cTopoHa A L2 cTopoHa B TEHBR4L4 2210
Cropocs | 3648 Cropocts | 3648 B Cocroanue O
Il nedic
B CoctoAHue 1
Jarysanue| 0O ] o ki He2 SaryraHue | 1
Curnantwye | 16 Curnanfwyea | 24
P&B|l 2 PwEBl 2
Urenme [F2] 131853 - OxMaaHHE OTEETA...
1318:53 - Bnowk: PN-04
Zamuck [F3) 1318:53 - Onepauma HTEHMA ycnewHo saeepweHa

PucyHok 26 — Bug okHa «KoHurypaumst obopynoBaHnsa — pereHepatop»
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Bnokn MC04-DSL.bis2 ¢ ncrtoyHnkom A1 BbinyckatoTCA C YCTAHOBMEHHLIM PEXUMOM
ctabunumsaumm Toka AN (100 +£5) MA npu HanpsbkeHun Ha Bbixoge LI ot 50 go 450 B um
aBToOMaTM4eckum oTknoveHnem 1.

JInHenHbin TpakT, cogepxawmn 6Gnokm PJ04-1PAM.bis2 wnn PJ104-2PAM.bis2,
nony4yaeT nuTaHue nNpu HaxaTnn Ha kHonky « O BKI».

Mpn wncnonb3oBaHun 6rokoB MCO04-DSL.bis2 ¢ mnctoyHukom [ Ha maructpanu
HeobxoOMMO 3HaTb nNapameTpbl NWHEWHOro Tpakta. MakcumanbHoe  KOnMYecTBO
pereHepaumMoHHbIX Y4aCTKOB B 3aBMCUMOCTM OT AuaMeTpa Xuibl NUHEnHoro kabens,
nageHus HanpskeHUs1 Ha NIMHEMHOM pereHepaTope u HanpsikeHuu Ha Bbixoge Al go 450 B
npueegeHo B Tabnuue 3.

Mpn BO3HMKHOBEHMM aBapumn nctoyHuka [ B 6noke MCO04-DSL.bis2 BkntovatoTcs
KpacHble MHANKaTOpbl COOTBETCTBYOWMX aBapun 1.

MHaukaTopbl BKMAOYAKOTCA NpyU aBapusax WUCTOYMHMKa Toka [l: obpbiB, nepekoc
BbIXOOHOIO HarnpsbKeHUs, KOPOTKOE 3aMblKaHWe B JIMHUW.

Mpn nomowwum KNO PMO-01 npegoctaBnsieT BO3MOXHOCTb MPOU3BOANTL CrieaytoLumne
HaCTPOMKM NCTOYHMKA Toka [I1:

- 3anpeTt/Pa3spelueHne NOBTOPHOIro BKNHOYEHUA

Mpn BO3HMKHOBEHUM aBapun nepekoc, obpbiB UM KOPOTKOE 3aMblkaHuWe B FNMHUK
OTKNoYaeTca UCTOYHMK [ 1 yepes 1 MUHYTY genaeT NonbITKy BKNtoveHus. Ecnv aBapus He
ncyesna, TO CHOBa MPOMCXOOUT BbIKNOYEHME M fanee vepe3 1 MUHYT BKMYeHue. Bpems
cpabaTbiBaHnA 3awmnTbl He npesblwaeT 100 mc. BkntoyeHne n BbikNtoYeHne nctodHunka [l
OygoeT npoucxoauTb OO0 YCTPaHEeHUs MPUYUHBLI, Bbi3BaBLlen aBapuio. BoamoxeH 3anpet
NMOBTOPHOrO BKMOYEHUSA UCTOYHMKa [l1, cBsA3aHHbIM ¢ TpeboBaHNAMN TEXHUKM Be30MacHOCTH.
B atom cnyyae ans BknwoveHnsa uctovHuka [ Heobxoanmmo HaxaTb Ha KHonky «[IM BKJ1»
WUNU BBIKMIOYUTL U BKIIOYUTE Tymbriep BkNoYeHus nutaHua 6rnoka MCO04-DSL.bis2. Ons
Bbl6opa pexrma HeobxoaMMO YCTaHOBUTL ranoydky B okHe «[llepesanycky;

- 3anpeT/Pa3pelueHne OTKNOYEHNA NnaTbl NPU Nepekoce

[Mpy BO3HUKHOBEHUWN aBapuu Nepekoc oTKvaeTcs UCTouHuK 1. Bo3amoxeH 3anpeT
3TOro OTKMYeHus ana obecneyeHnss paboTocnoCOBHOCTU NIMHEMHOrO TpakTa MUTaemMoro
ncToyHMKoM A Npy NOHUXKXEHHOM COMPOTUMBIEHUN U30NAUUK Kabens. 9To Heobxoaumo ans
obneryeHna nomcka HeMcnpaBHOCTU B NUHWUW. [nsa BpeMEHHOro BbIKIOYEHWE aBapUHOIO
COCTOSIHMA MO nepekocy Heobxoammo ybpaTb ranovky B OkHe «PaspewuvTb aBapwuito

nepekocay;
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- U3meHeHme TOKa cTabunusauun

CT1abunmanpoBaHHbIN BbIXOOHOW TOK MCTOYHMKA [l MOXeT ycTaHaBnuBaTbCs B
nporpaMmmHo B guanasoHe ot 50 go 150 MA. Mo ymonyanmio npu nomowm KMO PMO-01
BennymHa ctabnnusaumm Toka yctaHoBneHa (100 £5) MA;

- \ameHeHMe MakcUManbHOro HanpsiXkKeHus

MoxeT 6bITb 3aaHO MakCUMarnbHOE BbIXOAHOE HanpshkeHne nctodnmnka Al - 450 B.
Mpn QOCTMXKEHUM 3TOW BENWUYMHBI U AanbHEWLWEM YBENUYEHUN COMNPOTUBIIEHUS Harpysku
BbIXOQHOE HanpshkeHue He pacTeT, UcTovHuk [ nepexoant B pexum ctabunmsauum He
TOKa, a HanpshKeHUs 1 BbIXOAHOW TOK HAYMHAET YMEHbLUATbLCS;

- N3ameHeHune pexuma crabunusaumm

NcTtounuk [ moxeT paboTatb Kak B pexmme ctabunmsaumm Toka, Tak U B pexumme
ctabunuaaunmn HanpskeHms. Pexxnm ctabunusauum Toka unm HanpskeHusa BblbupaeTt nnarta
ArM-20, B 3aBMCUMOCTN OT MakCUMarbHbIX YCTAHOBJIIEHHbIX 3HAYEHUN TOKa U HanpsiKeHUs.
Ecnn HanpsikeHne Ha Harpyske He OOCTUraeT MakCMMasibHOW YCTaHOBMEHHOMW BESIUMYUHbLI -
nctoyHuk [l Haxogutca B pexume crabunumsauum Toka. B cnyyae agoctmkeHus
YCTAHOBIMEHHOW BENWYMHbI  MAKCMMarbHOMO BbIXOAHOIO HanpskKeHust uctovHuk  Arl
nepexoamT B pexum cTabunusaumm HanpskeHns W npu  ganbHenwem yBernunveHun
COMPOTUBMNEHUS HArpy3Kkn BbIXOAHOW TOK HaYMHAET yMeHbLuaTbCH. B pexume ctabunmsauum
HanpskeHnst uctouHuk [ BblOAET HanpshkeHMe paBHOE BENMYMHE MaKCUMarnbHOro
HaNPSYKEHWS;

- BbiBoa nHopmMaLmm o ToKe U HanpsKeHun

Ha T1K nocTtosiHHO BblgalOTCA COOOWEHMS O BENMYMHE BbIXOAHOMO TOKa,

NOJTIOXUTEJSIbHOM U OTpUUaTeESiIbHOM BbIXOAHOM HanNpA>XXeHn NCTOYHUKA art.
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BHumaHne! - B 3aBucMMOCTM OT BbIXOOHOW MOLLHOCTWU, BblgaBaeMou
ucroyHukom [N B Harpysky, Heo6xoaMmo ucnosnb3oBaTb B paboTe oAuH WU ABa
kackaga AM. MNMpu BbixogHon MowHocTu o 20 Bt (makcumanbHbIi TOK 100 MA M
MakcumanbHoe HanpshkeHue 200 B) Hy)kHO Mcnonb3oBaTb TONLKO OAMH Kackaa. Ans
BTOPOro Kackaga YCTaHOBWUTb ranoyky B okHe «OTKnouYuTb BTOpPOWM Kackag». lNpwm
BbIXO4HOW Mo HOCTK 6onee 20 BT Hy)XXHO ncnonb3oBaTtb 06a Kackapa.

BHumaHue! - Mpun pabote no ropoackomy kabentwo tuna T, TI npu nomowm
KMNO PMO-01 B 6noke MCO04-DSL.bis2 Heo6xogumo yCTaHOBUTbL MaKCUManbHoOe
BbixogHoe HanpsbkeHue [N 180B. [lpu pabote no cenbCKUM, 30HOBbIM MU
marucTpanbHbiM kKabensam tuna KCIM, 3K, MKC npu nomowm KIMNO PMO-01 B 6noke

MCO04-DSL.bis2 MOXHO yCTaHOBUTb MakcumMarnbHoe BbixoaHoe HanpsbkeHue [ 450B.

BN KondMrypauya o GopyaoeaHuA E

i E nok: ObekT:
w OnT-2m0 Block3

Cocrae Gnoka | NMaparetpel v komryrauwa | Ethernet [ 10 Pereneparopel

Pestia Mepesanyck ABIPHK Kackan

() Bes asTonepesanycka FPaspewwTe asapuo K3 [] OrkntauiTes nepesii kackan
CTaBUAMSAUMA N0 HANPAKEHMIO Pazpewre asapHi ofpeiEa [] DTktouMTE ETOPOR Kackad
() Nepesanyck AN npu asapuM PaspeliTe SEapH0 NEpekoca

3HAYEHMA TOKA M HANPAKEHMA Ynpaenatwme kos SRULMEHTE
[ Kanmtpoexa
M akcumaneHeld Tok (35 1
1= 0
12
I2= 0

M akcurmansHoe Hanpsterie | 450 A
= 3

uz
2= 3

Urenue [F2] 16:01:59 - D#uaaHqe oTEETA..

16:01:59 - Enok: OAT-20.0

3anuce (F3) 16:01:53 - Onepauma HTEHMA yocnewHo sasepwera

PucyHok 27 — Bug okHa «KoHdurypauus obopygoanms — Oy
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2.1.5.2 YctaHOBKa pexuma paboTbl pereHepaTopoB

B Onokax PJI04-1PAM.bis2 wnun PJI04-2PAM.bis2 HeobxoaMmo yCTaHOBUTb
KOMMyTauuio Lenen ANCTAHUMOHHOIO NUTaHWs Ans paboTbl B KadecTBe MNPOMEXYTOYHOrO
WNN OKOHEeYHoro pereHepatopa. B 6nokax PJI04-PAM.bis2 HeobGxoaMmo YCTaHOBUTb
KOMMyTauuio uUenen cnyxebHon cBsA3M And paboTbl B pexume MPOMEXYTOYHOro Wnu
OKOHEYHOro pereHeparopa.

Ana kommyTauum uenen ANCTaHUMOHHOIO NUTaHNS U criykebHom cBa3n ons paboTol
B pexume NPOMEXYTOYHOIO UMM OKOHEYHOro pereHepartopa HeOBX0AMMO YCTaHOBUTb BUISIKY
wrencenbHyto PIMNM26-4U-B B cooTBeTcTBYoWYy0 po3eTky PIMM26-413. Posetkn X3 n X4
(PMM26-413) yctaHoBneHbl Ha nnate PJ1-20. lNpu ycTtaHoBKe BUMKM B po3eTky X3 —
pereHepaTop 6yamet pabotatb B pexume TpaHauta [ n CC. lNpn ycTtaHOBKE BUIKM B
po3eTky X4 — pereHepatop Oyget pabotate B pexume wnenda AN n tpaHsuta CC. Onsa
goctyna k nnate PJ1-20 Heo6xoAMMO OTBMHTUTbL LLECTb BMHTOB, Kpenswue repmMeTuyHyto
KpbILKy 6noka PJ104.

PacnonoxeHne anemeHToB Ha nnate PJ1-20 npuBegeHo Ha pucyHke 28.

a N
]
NMnana 1 JIukna 1 JvHna 2 JnkHus 2
cTbik B cTbik A cTbik B cTbiK A
BeogANcB| Master Slave Master Slave
X3
X1 - 5
Boon S A Mnara PN-20
Beog AN c b
Mnara MO-04 Mnara MO-04
X2
Ne1 Ne2
QD BeogAMNcA
z X3
]
H
E
2 X4
8
\ J

PucyHok 28 - PacnonoxeHue B pereHepaTope CMeHHbIX nnat
Mpn BBOAE AUCTAHLMOHHOINO MUTAHUA CO CTOPOHbI HanpaBneHus A Heobxoammo
4YTOObLI MEepBblE€ KOHTaKTbl WHYpPOB Ha Bunkax X1 u X2 Ha nnate PJ1-20, Haxogunucb co
cTOpoHbl Hagnucu «Beog Al ¢ A».
Mpn BBOAE AUCTAHLUMOHHOINO MUTaAHUSA CO CTOPOHbI HanpaBneHus b Heobxoommo
4YTOOblI MepBble KOHTaKTbl LWHYPOB Ha Bunkax X1 u X2 Ha nnate PJ1-20, Haxogunucb co

cTopoHbl Hagnucu «Beog Al ¢ B».
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2.1.5.3 MpoBepka paboTocnoco6HOCTH 06opyaOBaHUA

2.1.5.3.1 BkntoveHne nutaHusa 6rnoka MCO04-DSL.bis2 nponsBoantcs Tymbrnepom Ha
nuueBon ctopoHe 6rnokoB MCO04-DSL.bis2 TonbKo nocrne npoBepku NPaBUIIbHOCTU MOHTaXa.

lMocne BkNOYEHUS NUTaAHUA Ha nNuueBon naHenun G6rnokos MCO04-DSL.bis2 4epes 20
CEKYHA OOMMKHbI BKMIOYUTLCA U HAa4YaTb MUraTb 3eNeHble MHAMKATOPbl COCTOSAHUS NIMHENHOO
Tpakta JIC1 n JIC2 (ansa 6nokos MC04-DSL.bis2 ¢ ogHUM NMHENHBbIM TpakToM Torbko JIC1).

Ecnv MOHTax nvHuM npousBedeH npaBwuibHO, TO 4epe3 1 —3 MUH 3eneHble
NHOMKaATOPbl COCTOAHUSA NiMHenHoro Tpakta JIC1 n JIC2 fomkHbl NOCTOAHHO CBETUTBLCA. OTO
CBUOETENbCTBYET O TOM, YTO JIMHEMHblIE MUKPOCXEMbl Ha OOOMX KOHLAX JIMHUMK CBSA3U
CBSA3anuCb Apyr ¢ ApyromMm u cuctema Moxet pabotaTtb.

Ecnn 3eneHble mHAMKATOpbl COCTOAHUA nuHenHoro Tpakta JIC1 wunu JIC2 He
CBETATCA, TO 9TO O3Ha4yaeT, 4YTO CBA3b Mexay 6O6nokamnm MCO04-DSL.bis2 no
COOTBETCTBYHOLLEMY TMHENHOMY TPaKTYy He yCTaHOBIEHa.

[MprynHOM OTCYTCTBUSA CBA3N MOXET ObIThb cnegytoulee:

- ANIMHA NIMHUK NPEBbILIAeT AONYCTUMYHO;

- KOPOTKOE 3aMblKaHWE B JINHUY;

- B ucnonb3yemMmon nape kabens BbICOKMI ypOBeHb noMex. B aTom cnyyae cnegyet
3aMeHUTb napy,

- HenpaBwnbHO 3adaHa KoHdurypaumss 6nokoe MCO04-DSL.bis2 Ha oboux KoHuax
NNHUN CBA3M;

- HEeUcnpaBHOCTb UCTOYHMKa [[1.

YKasaHHble HeMcrnpaBHOCTU crefyeT ycTpaHuTb, nocrne Yyero 6nok MCO04-DSL.bis2
HOpMaribHO BKItO4aTCS.

lMocne nycka nuHUKM NpoBepbTe AOCTOBEPHOCTb Nepefadn no Kaxgomy NIMHENHOMY
TpakTy.

B npouecce paboTbl BO3MOXHbI aBapunHble cOCTosiHUSA 6riokoB MCO04-DSL.bis2. Ha
akpaHe [1K, koHTponupytowero obopyaoBaHMe NMHEMHOrO TpakTa, BKIOYMTCH MHAWMKaLUMS,
COOTBETCTBYHOLLAA BUAY aBapuu.

Bo3moxHble Buabl aBapum ykasaHbol B 1.2.6.
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2.1.5.3.2 BkntoyeHne nutaHma uctodHuka Al npowusBogutca kHonkown «LINM BKJ1»
TONbKO MNOCne MNpPOBEPKN MPaBUIbHOCTU MOHTaXa nUHUKM K 6Ge3onacHoCcTM nepcoHana,
paboTatoLLero Ha JIMHUMK.

Mpn ncnpasHOM NUHUKM OOMMKHBLI NOracHyTb MHAUKATOPbLlI aBapun uctovHuka A, B
NPOTMBHOM Cny4ae 3To 6yaeT CBMAETENbCTBOBATL O HEUCTNPABHOW JIMHUMN.

BoamoxHbI cnegyowime npuymnHbl HeNonagok:

- ONWHA NIMHUK NpeBbIaeT BO3MOXHOCTU UCToYHMKa [, T.e. And nuTaHusa Tpakta
TpebyeTcsa HanpsikeHne CBbille YCTAaHOBIEHHOMO BbIXOLHOMO HaMNpsiKeHUs Ha AaHHOW nnaTte
(Tpebyemoe HanpsbkeHne paBHO CyMME MNadeHW HanpsbkeHUs Ha >kunax kabens m Ha
NNUHENHbIX pereHepaTopax);

- B JIMHUKN MMeeTCs yTeudka Ha "3emnto" ogHoro 13 nposogos [fT;

- KOPOTKOE 3aMblKaHUE B NIMHUM;

- 00pbIB Lenu ANCTaHUMOHHOIO NMUTaHUS.

YKasaHHble HeucrnpaBHOCTW crieayeT YCTpaHuTb, Mocfe 4ero WUCToyHuk Al
HOpPMarbHO BKIKOYUTCA U AOIHKEH BKIOYNTLCS 3efeHbln nHankaTop Arl.

B npouecce paboTbl BO3MOXHO aBapuiHOEe OTKMoYeHne nctodHuka Al nnatel. Ha
akpaHe [K, kOHTponupytoLwero obopygoBaHMe NMHEMHOrO TpakTa, BKMHYUTCS MHOUKaLUMS,
COOTBETCTBYHOLLASA BUAY aBapuu.

Bo3moxHble BUAbl aBapui ykasaHbl B 1.2.6.

2.1.5.3.3 JlvHenHbIn  TpakT, cogepxawmn  6nokn  PJ104-1PAM.bis2 wu
PN04-2PAM.bis2, nonyyaeT nuTaHne npu BktoveHnn nctovHmka Al 6noka MC04-DSL.

B npouecce akcnnyaTtaumm 65okm PJ104-1PAM.bis2 n PJ104-2PAM.bis2 He TpebytoT
HUKaKNX PErynmpoBoK.

HeobxognmocTb B obcnyxuBaHum o60pyAOBaHUA NMHEWHOrO TpakTa BO3HWUKAET
TONBKO MpY NOSAABNEHUN HencnpaBHOCTEN. B NnMHenHOM TpakTe MOryT ObiTb cnegyowine Buabl
aBapuu:

- MONIHOE NponagaHue curHana;

- yBenu4yeHme koadppuumneHTa owmnbok;

- nponagaHne gUCTaHUMOHHOIO NUTaHmA.
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[Mpy BO3HUKHOBEHUN HEUCNPABHOCTEN B NOOOM NIMHENHOM TpaKTe Ha CTaHLMOHHOM
obopyaoBaHMM BKNOYaeTCA crieayoLwas CUrHannsaums:

- nHgukaTop aBapum JIC HemcnpaBHOro JIMHEMHOIO TPaKTa;

- MHOMKATOP COOTBETCTBYIOLLEN aBapun nctoyHuka Art;

- NOABNAETCA COOTBETCTBYOLAs MHpopmMauna o aBapumn Ha akpaHe K.

C noMoLLbIO JaHHOW cuUrHanusauumm onpenensieTcss HeMcrnpaBHOCTb NINHUN.

KoHTponb pereHepaTopoB W yaaneHHoro 6rnoka MCO04-DSL.bis2 npoussogutca ¢
komnbtoTepa ¢ yctaHoBrneHHbiM KINO PMO-01, yepe3 BCTPOEHHbIV KaHamn oGCny>XMBaHUSA B
DSL—curHane. MK nogkntoyaeTca k 6noky MC04-DSL.bis2 yepes nHtepgencel RS-232 nnu
Ethernet 10/100Base-TX.

Mpn  obpbiBE  NUHUM  UCMOMB3YOT  METOAMKY  MOWUCKa  HeucnpasHOro
pereHepauUMOHHOro yyactka B npegenax cekumn Al1. Mo meToguke onpedenstoT, HA Kakom
N3 pereHepauMoOHHbIX Y4YacTKOB CeKUMM npousollesni obpbiB UM KOPOTKOE 3aMblkaHue
kabens. [ns noncka mecTta obpbiBa nuHMM Ha nnate [l 6noka MC04-DSL.bis2 npn nomowu
KMO PMO-01 yctaHaBnMBalOT WHBEPCUIO BbIXOAHOIO  HaMpsbKeHWs, YyCTaHaBnMBalOT
MakcumarnbHoe BbixogHoe HanpskeHne 100 B n makcumanbHbi TOK 100MA. B pesynbtaTe
Ha BbIxoge wucTtodHnka [l 6noka MCO04-DSL nomeHsieTcs MNONSAPHOCTb  BbIXOAHOMO
HanpskeHusi, a UctodHuk [ nepengeT B pexunm crabunmsauuu HanpskeHusi. Tok bygeT
onpefensTbCa Harpy3oyHbiM conpoTuBfneHnem. [lo BenMuuMHe npoTekawLllero Toka
onpegensieTcs, Mexay KakuMmmn pereHepatopamMmu npousoLuen paspbis.

Mpn noBblWEHHOM KO3dbdMUneHTe OWMBOK, B KakoM NMbo NMHENHOM TpakTe, no
CUrHany TeNekoHTPons OT OKOHeYHouW cTaHumm B 6nokax PJ104-1PAM.bis2 wu
PN04-2PAM.bis2 mMoXxHO opraHusoBatTb wWnendbl N0  MHPOPMALMOHHBIM  CUrHANam
HanpaeneHms A wm b nuHMn 1 un 2. TllocnepoBaTtenbHO OpraHusys Wnendbl Mo
WHPOPMALUMOHHBLIM  CUrHanNam HanpasneHun A u b onpegensioT MeCTOHaxoXaeHue
HencrnpaBHOro pereHepartopa unu onpeaensarT Kakon N3 pereHepaumoHHbIX Y4aCTKOB JIMHUN

BHOCUT BonbLue owmnboK B nepegaBaemble LaHHbIE.
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2.2 JdKcnnyaTtaums obopyaoBaHuA

2.2.1 OOwme ykasaHus

Mocne nogknioyeHnss BHELWHMX Lenen no 2.1.4 n 3agaHns pexumos paboTbl no 2.1.5
obopyaoBaHMe roToBO K 3KcnnyaTtauuu. TexHudyeckoe obcnyxmBaHve oGOpyaoBaHUS BO
BpeMs aKcnsiyataumMm NnpoBoANTCA B COOTBETCTBMM C pasgenom 3.

Bo Bpemsa akcnnyataumm obopyaoBaHne He TpebyoT HUKaKMX peryrnmpoBOK.

Heobxogumocte B obcnyxuBaHun o0O0OpyaoBaHMs BO3HMKAET MNpU  MOSBNEHUN
HemncnpaBHOCTEN. Bo3MOXHbIE BMAbI aBapwii ykasaHbl B 1.2.6.

Ha akpaHe [K, koHTponupytowero obopygoBaHMe FMHENHOrO TpakTa, BKAYUTCA

WHAMKaUUS, COOTBETCTBYHOLLAS BUOY aBapuun.

2.2.2 Mopspok paboTbl cnyxebHOU CBA3MN

CnyxebHasa cBsA3b ocyliecTBnseTcs nNo paHTOMHOW Lenu kabens napannensHo C
ANCTaHUNOHHBIM NMUTAHUEM.

CnyxebHas €Bf3b C MOHTEPOM, HaxOOSAWMMCS Ha pereHepaumMoHHOM MyHKTe,
OCYLLIECTBNAETCA C MOMOLLbIO NEPEroBOPHOrO YCTPOMCTBA, BXOASALLEro B KOMMNIEKT 6nokoB
MCO04-DSL.bis2. LHyp neperoBopHOro YCTpoWUcTBa noakn4varT K pasbemy CC,
BbIXOOAWEMY Ha nuueByto CcTOpoHy ©6nokoB MCO04-DSL.bis2. Kopnyc neperoBopHoro
YCTPOWCTBA 3aKpennsiT B yAOOHOM MecCTe 3a BMHTOM KpEernmneHUs KPbILWKW Kakoro-rnvbo
6noka. KpenneHue BbLINOMHAKT C MOMOLLBI 3aKpennsowen npyXuHbl Ha Koprnyce
NeperoBOpPHOro yCTPOMCTBA.

CnyxebHas cBA3b OCYLLECTBNAETCA B FPOMKOrOBOPSLLEM CUMIMNEKCHOM pexunme u
He 3aBMCUT OT Hanuuusa ANCTAHUWOHHOMO NUTaHus. Ycunutenb cnyxebHoun cBasu paboTaet
nooyepenHoO Ha Npuem U Ha nepepady. [epekniodeHne pexmma NpouM3BOAMT onepartop,
HaXknmas n oTnyckas KHOMKy Ha NeperoBOpHOM YCTPOWMCTBE.

OvHamuk, HaxogAwMncs B MEpPeroBopHOM  YCTPOUCTBE,  BOCMNPOM3BOAUT
npyHMMaemble curHanbel, a npu paboTe Ha nepepadvyy SABASETCA  MUKPOGOHOM.
MakcumanbHoe ycuneHue yeunutens coctaesnseT 40 ob Ha yactoTte 1000 M.

B ncxogHOM COCTOSIHUM NEeperoBOpHOE YCTPOWCTBO HaxoAMTCs B pexume npuvema.
Perynatop rpomMKoCTM yCTaHaBnvBaeTCs B MOnoxeHue, obecnedvvBatoliee npuem curHana
Bbl30Ba OT MOHTepa Ha nuHuu. Mo npuxogy curHana Bbi30Ba OT NEPEroBOPHOro YCTPOMCTBa
MOHTEpa AMHAMWK MNEeperoBOPHOro YCTPOWCTBA BOCNPOW3BOAUT  BbI3bIBHOW  CUrHar.
BbI3bIBHOW CUrHam MOHTEPOM MOXET nogaBaTbCA NGO  BbI3LIBHOW 4acTOTOM C

neperoBopHOro yCTpOIZCTBa MOHTEPA WU TOJIOCOM. Mo OKOH4YaHMWM BbI3LIBHOMO cuUrHana
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orepaTop Ha CTaHUMM HaXMMaeT KHOMKY Ha NeperoBOpHOM YCTPOWCTBE U Yepe3 obpaTuMbIi

B PEXMM MUKPOOHA ANHAMUK NepefaeT coobLLEHNE MOHTEPY.
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Mpn npueme coobuieHnsa OT MOHTepa KHomnka oTtnyckaetca. Bo Bpems npuema
pPerynsaTopoM YCTaHaBMMBAETCA HYXHbIA YPOBEHb TPOMKOCTU. YpPOBEHb Mepedadn He
perynupyetca. Bbi3oB B CTOPOHY NIMHMM MO CryXeBHOM CBA3WN OCYLLLECTBSIETCSA FOSIOCOM.

CnyxebHas cBasb 13 HPI1 ocywiecTBnseTcs ¢ NOMOLLBI NeperoBOPHOro yCTponcTea

MOHTepa. AnnapaT nogkrtoyaetca k rHesgam CC 6noka PJ1.

2.2.3 Mopsapok noucka obpbiBa uenu Al

Mpn  obpbiBE  NUHUK MCNonb3ytT  METOAUKY  noucka HeucnpaeBHOro
pereHepaLUMOHHOro yyactka B npegenax cekumn Al1. Mo meTtoguke onpeaenstoT, Ha Kakom
N3 pereHepauMoHHbIX YYaCTKOB CeKuMM npousoLlesni obpbiB MM KOPOTKOE 3aMblkaHue
kabens.

OkBMBaneHTHas cxema uenu TtectoBoro [l npuBegeHa Ha pucyHke 29. Bce
HanpskeHne OygeT nagatb Ha pesuctopax conpotmeneHnem 10 kKOM, conpoTuBneHMEM
NMHUKM MOXHO npeHebpeyb. 10 BenuvuMHe npoTekawwero Toka onpeaenseTcs, Mexay
KaknmMm pereHepatopamu NponsoLlen paspbiB.

Paboty no noucky mecta o6pblBa §nMHAM BLINOMHAKT B Criegylowen
nocnegoBaTenbHOCTU:

- BbIKMHOYMUTE UCTOYHUK AT KHONKOM Ha NULIEBON NAHENM;

- 3angute B OKHO «KoHdwurypauus obopynosaHusa» 6noka MCO04-DSL.bis2 wn
HaXXMUTE KHOMKY «YTeHuner;

- 3angnte B Hactpomku [Ofl. [lpn nomowm KHOMKM «YTeHne» cuuTante
ycTaHoBrieHHble napameTpbl [Al. YcTtaHoBuTe pexnm 6e3 aBTonepesanycka uctovHuka [l
no asapusMm. o Bcem aBapnam CHUMUTE ranodkn. B paboTy BKNoUMTE TONLKO OAWMH Kackapg
ncroyHuka [rl. YcraHoBute ranouyky B okHe «MHBepcus AlM». Haxxmnte KHONKy «3anncby;

- BKNKOYNTE UCTOYHMK Ol KHONKOW Ha NULIEBON NaHEnu;

- Haxmute KHomky «UYTteHue». WcTtounmk [ pormkeH nepentu B pexunm
ctabunusaumm no  HanpskeHuto. B pesdynbTate nondpHoctb [T  MeHdeTcsa  Ha
NPOTUBOMNOSIOXHYIO0, BennumHa HanpsikeHus Al - 100 B, cunTaHHble nokasaHus Toka byayT
onpenensaTbCsd  Harpy3oYHbIM  COMPOTMBIIEHMEM  PE3UCTOPOB,  YCTAHOBMEHHbIX B
pereHepaTopax;

- N0 BENUYMHE NMPOTEKAIOLLEro Toka onpeaenseTcd, Mexay KakuMmn pereHepaTtopamu

npousoLlen paspbiB.
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PucyHok 29 - OkBmBaneHTHasa cxema uenu tectosoro 1

Ha cxemMe nokasaHbl YeTblpe pereHepauMOHHbIX Y4yacTka, Ha KOTOPbIX MOXEeT
NPOM30MTM OBpbIB UMM KOPOTKOE 3amblkaHue kabena. [pu KOPOTKOM 3amblkaHue kabens
pereHepaTtopbl, Haxoadawmecs 0O MecTa 3amblkaHus, 6yayT paboTaTb M onpawmBaTbCs MO
KaHany TeneKOHTPOons.

Mpn obGpbiBE, B 3aBMCUMOCTU OT CUTyauun, nokasaHusi Toka Ha akpaHe MK moryT
ObITb CNegyLWUMK:

- B cnyyae obpbiBa nNMHUKM B Toykax 1 Toka He ByadeT v nokasaHus Toka Ha [1K
paBHbI O;

- B criyvae obpbiBa NMHMM B TOYKax 2 nokasaHus Toka Ha MK He B6yayT npeBblwaTtb
10 MA.

100 B: 10 kOm = 10 MA;

- B cny4yae obpbiBa NMHUK B TOYkax 3 nokasaHust Toka Ha K 6yayTt HaxoouTbcs B

npegenax (10 . .. 20) MA.
100 B : (10 kOm // 10 kOMm) = 20 MA;

- B cnyyae obpbiBa NMHMM B Toudkax 4 nokasaHust npubopa OyayT HaxoauTbCs B

npegenax (20 . . . 30) MA.
100 B : (10 kOm // 10 kOm // 10 kKOM) = 30 MA;

- B cnyyae obpbiBa NMHMM B Touke 5 (HeT wnenda Al B 4eTBEpTOM pereHepaTtope)

nokasaHusa npnbopa Oyayt HaxoanTbca B npegenax (30 . . . 40) MA.
100 B : (10 kOm // 10 kOm // 10 kOm // 10 kOm) = 40 MA.
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3 TexHu4yeckoe o6GCnyXnBaHue U PEMOHT

MpoBepka QYHKUMOHMPOBAHUS W NapaMeTpoB MNPOU3BOOMTCA MOCMEe MOHTaxa
obopygoBaHua (NpM nacnoptv3auMuM) W BO BpeMs  3KcnnyaTauum nNpu  noucke
HEMCNPaBHOCTEN U BbINOIHEHUN MMAHOBbIX NepUoanyecknx paboT no o6CcnyxnBaHuio.

B obopynoBaHum exerogHoO peKOMeHLYETCA NPOBEPATL CreayoLlme napameTpbi:

- ans Bcex 6nokos MC04-DSL.bis2 namepeHne JoOCTOBEPHOCTU Nepeaayu;

- ana ©6nokoB MCO04-DSL.bis2 ¢ wuctouHukamu [I1 npoBepsitoT HanpsbkeHue

ANCTaHUMOHHOIO NMUTaHUA.

3.1 Mpubopbl, Ucnonb3yemblie Ans nposepku 6nokos MC04-DSL

1) Tectep nHTepdencHoix curdanos TUC E1,E2,E3 AEAK.468212.005TY:

2) BonbT™meTp yHMBepcanbHbin undgposon B7-38 XB2.710.031 TY.

MpumeyvaHne — [lonyckaeTcsa 3amMeHa yKasaHHbIX MpMOOPOB Ha aHamnorMyHble Mo
Ha3HayeHuto, obecneyvnBatoLme HeoBXOANMY TOYHOCTb U3MEPEHWI.

lMepen npoBedeHVMEM U3MEPEHUN COEANHUTb 3eMIsSHble KremMmbl NpuboposB C

KOpMNyCOM CTOWKW.

3.2 A3mepeHne JOCTOBEPHOCTU Nepeaayn

lMpoBepka NMHEMHOro TpakTa NPOBOAATCA MNOcre MOHTaxa obopygoBaHWA M BO
BpeMSA 3KcnfyaTauuum npyv Noucke HeucnpaBHOCTEW. WM3mepeHus npoBoaAT TeCcTepoMm
nHTepdgencHolx curdanos TUC E1,E2,E3.

Mpu npoBepke PYHKLNOHNPOBAHMS JIMHENHOMO TpakTa B LIENIOM M NP OpraHvM3aumm
UMGPOBLIX WEnoB Ha pereHepaTopax namMepsieTcs KoagdPUUNEHT OWNBOK B JIMHEWHOM
curHane, npuHunmaemom 6nokom MCO04-DSL.bis2. NamepsieTca konmyecTBo M KO3 UUNEHT
oLmBoK. MamepeHHoe 3HaueHne KoadhduLmMeHTa oLMBOK JOMKHO BbiTb He Gonee 107",

®PyHKLMOHNPOBaAHME NIMHENHOro TpakTa KOHTpoOnupyeTcs aBapUNHBIMN
nHankKaTopamm Ha 6nokax: Npu Hanu4MM cBA3M ¢ Bnokamn ganbHero KoHua nHankatopsl JIC
noraLleHsbl.

Mpn HeucnpaBHocTM 6GnokoB wunu obpbiBax fWHWM  CBSA3W  3aroparoTcs
COOTBETCTBYHOLINE aBapuiHble uHAMKaTopbl. [lpy 3ToM Ha akpaHe [1K BknAouyMTCS
NHOWKaUWS, COOTBETCTBYIOLASA BUAOY aBapun.

BoamoxHble Buabl aBapun ykasaHbl B 1.2.6.
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3.3 MpoBepkKa HanpsXKeHUsA AUCTAaHLMOHHOroO NUTaHNA

lMpoBepka Toka N HanpPsXXeHWs AUCTAHUMOHHOIrO NUTaHWSA NpoBoaMTCA ANns 6riokos
MCO04-DSL.bis2 npyn NnogknNtoYeHHOM NIMHEMHOM TpakTe.

BHumaHue! - Bo Bpemsa uamepeHuss npubop M ero nameputesribHbie LWHYPbI
OyayT HaxoaUTbLCA NoA HanpsikeHneM ANCTaHLUOHHOIO NMUTaHUSA.

HanpskeHne n TOK ANCTaHUMOHHOIO NMUTaHUSA N3mepseTcs BONIbTMETPOM.

HanpsbokeHne uctoyHmka Al 6nokoB MCO04-DSL.bis2 ¢ ogHUM NUHENHbIM TPaKTOM
namepsaT mexay 1 u 3 KoHTakTamn nuHenHoro pasbema 2ESDVM-06P. Ha koHTakTte 1
AOIMKHO ObITb HanpsbkeHve +[I1, a Ha koHTakTe 3 HanpsxeHne —[I1. NamepeHHasa BenuymHa
HanpskeHns nctovHunka AN npmn HanpskeHmn nutadms 60 B gomkHa 6biTe oT 50 o 450 B.

HanpsikeHne ncrtoynuka [l 6nokos MC04-DSL.bis2 ¢ AByMst IMHENHBIMU TpaKTamMu
namepsaT mexay 1 n 4 koHTaktTamm nuHenHoro pasbema 2ESDVM-06P. Ha koHTakTe 1
AOJDKHO ObITb HanpskeHne +[I1, a Ha KoHTakTe 4 HanpskeHne —[I1. N3amepeHHasa BennynHa
HanpskeHus nctodHnka Al npu HanpskeHun nutadns 60 B gomkHa 6biTe oT 50 o 450 B.

[aHHble oTobpaxaembie Ha MK 1 namepeHHas BENUUNHA HaNPsKeHUst UICToYHKMKa [

AOJDKHbI coBnagaTh.

3.4 PeMOHT o6opyaoBaHusi

Brnokn MCO04-DSL.bis2, pesynbTtatbl NPOBEPKM KOTOPbIX HE COOTBETCTBYIOT
yKa3aHHbIM BblLLie HOpMaM, noarexaT 3aMeHe N PEMOHTY.

Mpn neperopaHun npepoxpaHutens B 6noke HeobXxoOUMO YCTaHOBUTbL W
NVKBUOMPOBATL MPUYUHY NeperopaHusa npegoxpaHutens. NpovsBecTn 3amMeHy BblleLlero
N3 CTPOSA NpeaoxXpaHNTENsa aHanorn4HbIM.

PemoHT o00opyaoBaHMss B nepuod rapaHTUMHOMO  OBCNYyXMBaHUA  OOMKEH
BbIMOMNHATLCA Ha NPeanpuUATUM-U3roToBuTENe, Nocne 3Toro cpoka — B crneunanm3npoBaHHbIX

PEMOHTHbLIX MaCTepPCKUX Ui No A0OroBopy Ha npeanpuaTumn-mn3rotoBuTene.
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