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Jlunetinvii pecenepamop MCO04 Texnuueckoe onucanue u UHCMPYKYUs o IKCHIyamayuu

1. Ha3zHauyeHue.

PerenepaTop mpeaHasHaueH A pereHepauuu M Ipo3padHoro TpaHsura DSL curnanoB B cocrase
anmnapatypsl MC04-DSL u MC04-DSL-3U.

Pereneparop mpeacraBisieT co0Oi repMETHUYHBIN aTIOMMHUEBBIA OJ0K pazMepamu 222*146*55 mm u
YCTAHABIIMBAETCS B KOHTEHHEPHI HEOOCITYKUBAEMBIX PEreHEpAIlMOHHBIX IYHKTOB 3aMEHSEMbBIX JMHEHHBIX
TPaKTOB.

2. CucreMa 0003HAYCHUSA.

Hcnonnenue perenepaTopa 3a1aHo B €10 0003HAUEHUU U Pa3INYal0TCA:
ITo konuyecTBY UCHOIB3YyEMBIX Hap Kabes:

— 1B — ogHOMNIapHBIIA;

— 2B — 1ByXnapHBbIi.
[To TexHONOrMYM NIEpEAYUN:

— bis — ckopocTh nepenauu 10 5,5 MOuT/c o kaxxao# nape;

— bisM — ckopocTb nepeaauu a0 15 MOuT/c o kaxxaoi nape.
IIo nmonoxenuto B cexuuu 11

— T — tpan3utHbId, [I1 IpOXOIUT B CIEAYIOUIYIO CEKIUIO;

— K — xoneunsii, JII1 He MpOXOAUT B CIENYIOUIYIO CEKIIMIO.
[To motpebsieMmoil MOIITHOCTH:

— bisM2 — notpe6isiemast MOIHOCTH 9 BT (1.4.2.).

[Tpumep o6o3nauenus: MC04-2B.bisM-T.

3. OyHKIIMOHAJBHBIN COCTAB pereHeparopa.

PerenepaTtop conepxut cieayronme GyHKIHOHAIbHbIE Y3JIbL:
— npuemonepenatuuku NT u LT nmunnii DSL;
— y3eJl IpUeMa CUTHAJIOB C JJaTYMKOB aBapUU TUIIA ~CyXON KOHTAKT ;
—  y3eJ CIIyKeOHOMU CBsI3H;
— NpuUeMHUK qucTaHuuoHHoro nutanus ([I1) ¢ kontakramu 3aganus pexuma JI1.

Bba3zoBas niiara MBR
Mpuemunx AI1
A2: B2: BI: Al
DSL2.bis / DSL2.bisM DSL2.bis / DSL2.bisM
Tp. CC
45 6 (I®) X3 (J9) X3 (J9) X3 (I9) X3
1 1
EEEREL, o X17 X15 [ ] PEEBEIX16
[ ]x6 32 1 12 3
3 21 X14 X5 X4 X3 X2 Xl

Puc. 1. Cxema pacrosioxeHusi OCHOBHBIX y3JIOB Ha 0a30BOi IIaTe pereHeparopa.

3.1. [Ipuemonepenaruuku NT u LT saunnii DSL.
B pereneparope obecrnieunBaeTcsi mpo3payHas KOMMYTallKsl JAHHBIX ¢ BHYTPEHHEH IIUHBI Mepelaud U
npuemMa npuemonepenatynka NT Ha mmHy npueMa u nepeaadu npuemonepenaryuka LT.
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Jlunetinvii pecenepamop MCO04 Texnuueckoe onucanue u UHCMPYKYUs o IKCHIyamayuu

Jluneiinas uens npuemonepenatunka NT (Bxoa) moakitoyaercss K JUHMM, HANPaBICHHOH K MoOJEMYy
LT, npuemonepenatuuka LT (Bpixon) — k mogemy NT.

B pereneparope ycraHosieHa 0a3oBas miata MBR ¢ moaymsamu o6pa®oTku (mpuemonepenaTunka)
DSL—curnana (cm. puc.l u Tab6n.1). B onHonapHOM pereHeparope yCTaHOBJEH OJIMH JBYXKaHAJIbHbBIN MOAYIb
DSL2.bis/DSL2.bisM:

—Ha Mecte Al — npuemonepenatuuk NT, 1uHeNHHbI BX0J/BbIX0A KOTOpOro yepe3 KoHTakThl X1 miatet MBR
ITOAKJIIOYEH K BXOAHOM OJHOIIAPHOW JIMHUM CBSI3HU, yXOAsIeN B cTOpoHy Mozaema LT;

—Ha Mecte Bl — mnpuemonepemaruuk LT, nuHeiHbII BXOA/BBIXOJ KOTOPOro 4epe3 KOHTakThl X2/X5*
IIOAKJIIOYEH K BBIXOHOM OJHOIIAPHOW JIMHUU CBA3HU, YXOIsIled B cTOpoHy MoaeMa NT.

B nByxmapHOM pereHepatope yCTaHOBIJIEHBI /1B JBYXKaHAIbHBIX Moyt DSL2.bis/DSL2.bisM:

—Ha Mectax Al, Bl — npuemonepenaruuku NT, nuHeiHbIe BXOABI/BBIXOABI KOTOPBIX Yepe3 KOHTAaKThl X1, X2
MOJIKJIFOUEHBI K BXOAHBIM JIMHUSAM CBsI3U A U B, yxonsamum B cropony mojaema LT;

—Ha Mectax A2, B2 — npuemonepenatuuku LT, nuHeiiHbIe BXOIbI/BBIX0/IbI KOTOPBIX uepe3 KOHTAaKThl X4, X5
IIOJIKJIFOUEHBI K BBIXOAHBIM JIMHUAM CBsI3U A U B, yxoasamum B ctopory moznema NT.

JInHelHbIE e MPUEMONEPETaTYMKOB BBIBEJCHbI HAa T'€PMETUYHBIM 12—TH KOHTaKTHBIA pa3beM, K
KOTOPOMY IOJIKJIFOYAeTCsl BHEIIHUH IIHYp pereHeparopa ¢ kiieMmaMu tuna «banana» (4 MM mteipi). Kinemmbl
«banana» mHYypa pereHeparopa MOAKIIOYAIOTCS K KiemMmaMm (THe3gam) kalenpHOro mikada, Ookca wim
KOHTElHepa pereHepanvoHHoro nyHkra, Hanpumep HPII-Cl1-4. Bxoanble jMHENHBIE LIEMM pereHepaTopa,
MapKHpOBaHHBIE KaK BX.A U BX.B, mojkitouaroTcs kK JIMHEHHOMY Kabelto, yxoasamemMy B cTopony mojema LT.
BbixogHble NMHENHBIE LENM pPEreHEpaTopa, MApKUpPOBaHHbIE Kak BBIX.A M BbIX.B, nonkmrouarorcs k
JTUHEHHOMY KaOelto, yxoasmeMmy B cTopoHy mojema NT.

Tabnuna 1. CBsi3p BHYTPEHHHUX M BHEIIHUX Lieniel pereHeparopa no DSL —cTbikaM.

DSL—nmuuus | MapkupoBka | KoHTakTsl | MapkupoBKka KOHTaKTOB Mecto ycTaHOBKH Tun
KJIIEMM kpyrioro | miuatel MBR nop pacnaiiky | mogyns DSL DSL—crbika
BHEIIHETO pa3beMa | BUTBHIX AP BHYTPEHHETO MC04-1B |[MC04-2B
HIHypa HIHypa
Bxonmnas A BX. A 1,2 X1 Al Al NT
Bxoanaa B BX. B 3,7 X2 - B1 NT
Brixognas B BbIX. B 11,12 X4 — B2 LT
Bexomnas A BBIX. A 6, 10 X5 B1 A2 LT

3.2. ¥Y3eq npueMa CHTHAJIOB € JATYMKOB aBAPHM THNA ’CyX0il KOHTAKT” .

PerenepaTop oOecrieunBaeT mpueM [BYX CHUTHAJIOB aBapuH, HANpuUMep, OT JaTdyhKa BCKPBITUS
KOHTEIHEepa pereHepallMOHHOro MyHKTa. BX0abl IpMEMHMKA CUTHAJIOB aBapUU BbIBEJCHBI HA JBYXKOHTAKTHBIN
kieMMHUK AC BHENTHETo mHypa pereneparopa (cm. tadmn.2). Hezazemiiennoe (000pBaHHOE) COCTOSHUS BXO/1a
COOTBETCTBYET OTCYTCTBUIO aBapuu. ABapUMHOE COCTOSSHUE BXOJa — 3aMbIKAHUE Ha 3E€MII0 (KOPILyC
perenepatopa). CocTosiHHE NaTYMKOB aBapUU KaKIOrO pereHepaTopa BBIBOJUTCS B CHUCTEME MOHHMTOpPUHIA
3eJeHbIM (OTCYTCTBUE aBapuu) WIM KpacHbIM (aBapusi) uHAuKaTopoM. [lo ymomuaHuio aBapus Ha
pereHeparopax 3aMacKMpoBaHa — YCTaHOBJIEHA ~Tajlouka” JlaTYMKM aBapHH pereHepaTropa — 1 HE BbIBEJICHA
Ha BbIxoa ALR o6meii aBapuu cucremsbl. [Ipu cHITHM “ramouku” Macka aBapuu CHUMAETCs, COCTOSHUE
JaTYMKOB aBapUU MHAUIMPYETCS HA AMUCIUIEE U BBIBOAUTCS Ha BbIXoJ ALR o01iei aBapun cCTEMBI.

Tabnuua 2. CBs3b BHYTPEHHUX U BHEIIHUX IIeTIel pereHeparopa 1o JaT4uKaM aBapuu U CIIy>KeOHOH CBSI3H.

Hemnn MapxkupoBka Ber Ne KonTaktel | MapkupoBka pa3beMOB
BHEIIHETO IpOBOJA | aBapUUHOTO | KPYIJoro BHYTPEHHETO IIHYpa,
pa3zbema KaHaja pazpemMa | NOJKIIOYAEMBIX K ILIaTe
MBR
Bxonpl gaT4mkoB CUHUH Kanan 1 4
AC = X3
aBapuu kopuuHeBbll| Kanam 2 8
CnyxebHast CBsI3b CC — — 5,9 X6
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Jlunetinvii pecenepamop MCO04 Texnuueckoe onucanue u UHCMPYKYUs o IKCHIyamayuu

3.3. ¥3ea ciayxkeOHOH CBA3M.

Jlis obecrieyeHust Ciy:KeOHBIX Pa3rOBOPOB MEXKY CTaHLUEH U pereHepalluOHHBIMU IIYHKTaMU B COCTaB
anmapaTypbl BKIIOUYEH KaHal CIIy:KeOHO CBS3U, OPraHU30BaHHBIN M0 pabOYNM Mmapam JABYXHNAPHBIX JTUHEHHBIX
TpakToB. CBsi3p oOecreunBaeTcs uepe3 TpaHchopMaTopsl ciyxeOHOU cBsizu Tec, mepBUYHBIE OOMOTKH
KOTOpbIX BKJItOueHbl B 1enb Il pereneparopa cornmacHo cxeme Ha puc. 2. Ilepenaua curnana CC mexnay
nepBoﬁ u BTOpOfI CCKOUAMU JJIMHHBIX TPAKTOB C ABYXCTOPOHHUM IIHUTAHUEM IMIPOU3BOAUTCA 4YCPE3
KOHJIGHCATOpPbl, IIYHTHUPYIOLIKWE pa3pblB MEXAY KOHTakTamMu XI18 B koHeuHoM pereHepatope MC04—
2B.bis/bisM—K.

Bropuunas oomoTka Tpancopmaropa Tee BriBeqeHa Ha KOHTaKkThl 1-2 pazpema CC BHeEUIHEro IIHypa
pere"eparopa. K BropudHoii 00MOTKE Yepe3 yKa3aHHbIE KOHTAKThI MOAKIIOYAIOTCS TIEPETOBOPHBIC YCTPOHUCTBA
MCO04—CC.

3.4. Ilpuemuuk /11 pereneparopa ¢ koHTakTamu 3aganus pe;xkuma /II1.

[Intanne pereHepaToOpoOB OCYIIECTBIIAECTCS CO CTAaHLMOHHOTO MOJZEMa OT MCTOYHMKA JUCTAaHLIHOHHOTO
nuTaHus. OJHONApHBIA pereHepaTop MNUTAeTCs MO OAHOM JMHEHHON mape (cXemMa «IPOBOA—TIPOBOIY).
JIByXmapHbIil pereHepaTtop mnuTaeTcs Mo (aHTOMHOM IENMU JBYX JIMHEHHBIX Map (CXema «Imapa—Iapay).
[Tpuemnuk Il npeacrasiser coboit npeoOpazoBatens Hanpspkenus Il B Hampspkenue 5 B. JlomycTumblii
JMana3oH BXOJAHOTO HampspKeHus npeodpaszosarens — 120...370 B.

Pexxumer JII1 pereneparopa cineayromue:
— OJIHOMIAPHBIN UM IBYXIIapHBIN PEKUM IUTAHHUS;
—TpaHn3uT Hanpspkenus 11 wnu paspeis nenu /11 Ha cnenyromuii pereneparop.

VYcranoBka pexuma I perenepaTtopa nmpou3BOIUTCS ¢ NOMOULIBIO UKAMIIEPOB, YCTaHABIMBAEMbIX Ha
IITHIPEBBIE KOHTAKTHI U TIEPETNaiiku MPOBOIOB BHYTPH pereneparopa. [lonpodnee cm. m.5.2.1.

VYcraHoBKM 10 KOHTakTaM X 18 B pereHeparope 3a1ar0T peKUM:

TPAH3UTHBIN — TpaH3uT Hanpspkenus /11 Ha cienyromui pereseparop;

KOHeYHbIH — pa3peiB nenei 11 mexxny nepBoi U BTOPOM CEKUMAMMU MPU ABYXCTOPOHHEM ITUTAHUH.
JUi N3MEHEHUs yCTaHOBOK CM. II. 5.2.2.
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Puc. 2. Cxema nenu JII pereneparopa.
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Jlunetinvii pecenepamop MCO04 Texnuueckoe onucanue u UHCMPYKYUs o IKCHIyamayuu

4. OCHOBHbIE TEXHUYECKHE XaPAKTEPUCTUKH.
4.1. JInneitnbiii uaTepdeiic G.SHDSL.

— Yucno nunuit (map) 1 wim 2;
— CKOPOCTb IepeJjauM TaHHbIX 110 KaK10H nape:
st MC04—XX.bis N*64 xout/c, roe N=3...88;
111 MC04—-XX.bisM N*64 kour/c, roe N=3...239;
— ITUHEWHBIN KO
st MC04—XX.bis TC-PAM - 16/32;
111 MC04—-XX.bisM TC-PAM —4/8/16/32/64/128,;
— UMIIeJaHC 135 Owm;
— MOIITHOCTh CHUTHAaJa 13,5 nbwm;
— JAJIBHOCTD Nepeadn o taomie 3.

4.2. IInTanue.

— Hanpsoxenue nuranus AIT (120...370) B;
— noTpebsiemMast MOITHOCTb:
n1a MC04-1B 3 Br;
nas MC04-2B 5,5 Br;
st MC04-2B.bisM2 9 Br.
4.3. KanaJj ciayxke0HOMH CBA3M.
— YpoBeHb nepefaun CUrHajia CayKeOHO! CBS3H 6 nbwm;
— Makc. JUIMHA TPaKTa ¢ TapaHTHPOBAHHON Pa300pUMBOCTHIO 50 km.

4.4. IlapameTpbl CUTHAJIA aBAPUH («CYXO0il KOHTAKTY).
— OcTtaro4Hoe HanpspKeHue pu Toke Harpys3ku 100 MA He Oonee 2 B;
— TOK YTE€UKH IIpH HarnpspkeHnuu 72 B He 6onee 10 MKA.

4.5. 'abapuTHbIe pa3Mepbl U Macca.
— I'abGapuTHbIe pazmMepsl 6€3 MPUCOESTNHUTENBHOTO IIHYpPA:

6e3 kponmreitna TUII3 222x159x56 mm;
¢ kponureiinom THUII3 300x205x58 mm;

— Macca ¢ IPUCOEIUHUTENbHBIM IIHYPOM U MOAYJISIMU TPO303aILUTHI:
MC04-2B He Oounee 1,5 kr;
kponmreitn TUII3 0,6 kr.

4.6. Yci10BHA IKCILIyaTalluH.
— Temneparypa OKpy>Karolero Bo3ayxa ot —45 o +55°C.
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Jlunetinvii pecenepamop MCO04 Texnuueckoe onucanue u UHCMPYKYUs o IKCHIyamayuu

Monem LT MC04—- MC04- MC04—- Moaem NT
JInanst A (B bis —T xB.bis-T| ____ _ _ _ __ ____ xB.bis -T
Mcrounnk JI1 Bxon Brixonx Bxon Brixon Bxon Brxon [Lnergp 1T
________ Nel ceeeee] N2 oo ] NS e
Ulnanst B NT LT INT LT NT LT
LT INT
X18/1-2 X18/1-2 X18/1-2
X18/5-6 X18/5-6 X18/5-6

Puc. 3. Cxema OIHOCTOPOHHETO JUCTAHIIUOHHOI'O ITUTAHUS PECTCHEPATOPOB.

Cexmms 1 Cexmus 2
AN AN
4 I 4 N
Monem LT MCO04- | ..... | MC04— MCO04— MC04- Monem NT
T Ay pis T xB.bis -K xB.bis -T xB.bis -T
cTounuk 11 Bxon Beixon Bxon Brixon Bxon Bexon Bxong Beixon cTounuk 11
_________ Nol fooooo ] N4 oo | NoS oo N8 oo
Juns B NT LT NT LT NT LT NT LT
LT INT
X18/1-2 X18/2-3 X18/1-2 X18/1-2
X18/5-6 X18/4-5 X18/5-6 X18/5-6

Puc. 4. Cxema AByXCTOPOHHETO TUCTAHIIMOHHOTO MTUTAHUS PETCHEPATOPOB.

5. YcraHoBKa pereHeparopos.

5.1. MoHTax pereneparopa.

Pereneparop  mpexacraBisieT  cOOOM  TEepPMETHMYHBIM  alIOMMHHEBBIH  OJOK  pa3MepaMu
222*146*55 MM. U YCTaHaBJIMBAaeTCS B KOHTEHHEPbl HEOOCIIY)KHBAEMbIX PpEreHEpallMOHHBIX IYHKTOB
3aMEHSAEMBIX JTMHENHBIX TPAKTOB.

Pereneparop ycranaBiauBaeTcs Ha MOJIKY WIIM MOYKET KPEIUTHCS K cTeHe. 11 KpeIIeHHs pereHeparopa
K CTE€HE Heo0XOAMMO 3aKa3aTh KpOHIITEHH. ['abapuTHble M YCTaHOBOYHBIC pa3Mepbl KpPOHILUTEHHA ¢
YCTaHOBJIEHHBIM PEr€HEPATOPOM IIOKAa3aHbI Ha pUC.S.

[IHyp MOAKIIOYEHUS K JTUHEHHOMY KaOelto UMeeT AJIMHY | M. M 3aBOJUTCS HA BUHTOBBIC KIIEMMHUKH
Moayiel rpo3o3amuThl. Kabenb 10 BBOJHOIO ycTpOWCTBa IOCTaBISETCS MO OTIENbHOMY 3aka3zy. BxogHble
JUHEWHBIE LENH pereHepaTopa, MapKUpPOBaHHBIE KaK BX.A M BX.B, moaxitouaroTcs K JIMHEHHOMY Kaberto,
yX0AmuM B cTOpoHY MojeMa LT. BeIxoaHble TMHEHHBIE LIETIH PETeHEepaToOpa, MapKUPOBAHHBIE KaK BBIX.A U
BBIX.B, Mo/IKIIt04ar0TCs K JIMHEHHOMY Kabemto, yXoasumm B ctopoHy Mogaema NT (cMm. puc. 6).

[Ipn opranm3zanuu JMHEMHOrO TpakTa ¢ oxHOCTOpoHHMM [III Bce pereHeparopel MCHOJB3YIOTCS C
3aBojickol ycranoBkoi Tpan3uta Il — MC04—xB.bisM-T (cm. puc. 3). IIpu nsyxcroponnem I nocinennum
B [IEPBOM CEKLIUU UCTIOB3yeTCs pereneparop KoHeuHblii MC04—xB.bisM—K (cm. puc. 4).

JUid MOAKIIOYEHHs aTYMKOB aBapUi BBIBEJEH JABYXKOHTAKTHBIM KJIEMMHUK. /[aT4MKu nonkiroyaTth B
COOTBETCTBHH C Ta0II. 2.

5.2. U3meHeHune kOHUrypauuu pereHeparopa.

5.2.1. Iopsimok mepeBoia ABYXIIapHOIO pereHeparopa B OAHONAPHBII:
Hemontuposats miaty DSL2.bis/DSL2.bisM, yctanoBiieHHY0 Ha MecTax A2, B2.
OTnasTh KOHIIBI BUTOM Tapbl OT KOHTAKTOB X5 matel MBR.
Pacnasite KOHIIBI BUTOM mapbl K KoHTakTaM X2 riatel MBR (mpu HE0OXOIUMOCTH — YAJTUHUTS).
Coenunutb Bunku X14 u X15 ¢ nomouipio 2—X NpoBOJHOrO MIHYpa (JOMyCKaeTcsl Hepa3beMHOE MassHOe
COEJIMHEHHUE).
5. YcraHOBUTH JKaMIIephl (IEPEMBIUKH) B TTOJI0KEHHUE 3aMbIKaHUs KOHTakTOB X 16/2—3, X17/2-3 6a3oBoii
miatel MBR.
6. CuaTh mxamnepsl (mepeMblukn) ¢ KoHTakToB Ha X3/A1, X3/B1 mmater DSL2.bis/DSL2.bisM.

PR
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4.2.2. YcTaHOBKM 110 KOHTaKTaM X 18 11 n3MEeHeHUs TPaH3UTHBIN/KOHEUHBIH:
— B TPaAH3MTHBIX pEereHepaTopax ycTaHOBIIEHbI Jkamnepa Ha X18/1-2, X18/5-6;
— B KOHEYHOM pereHepaTope yCTaHOBIIEHBI Jkamrepa Ha X18/2-3, X18/4-5.

5.3. 3azemuenue.

[Ipu MmoHTa)KE HEOOXOIUMO COSTUHUTD C ITMHOM 3a3€MJICHUS:

— KJIEMMY 3a3€MJICHHS pereHepaTopa;

— KJIEMMY 3a3€MJICHUS KaX/10r0 U3 MOAYJIEH IpO303allUThI;

— 9KpaH BUTOM Mapbl TMHEHHOTO Kabens;

Jns 3a3eMIIeHHs UCTIOJIb30BaTh MPOBOJI CEYEHHEM HE MeHee 1,5 MM,

[IpoKOHTPOIMPOBATH KAYE€CTBO COEAMHEHHUS HKPAHOB (000JI0UEK) BXOJHOTO M BBIXOJHOTO JTMHEHHBIX
kaleneil W uX 3a3emiieHus. BenununHa CONpPOTHUBIIEHUS COEIUHEHHS SKPAaHOB U 3a3€MJICHUS HE JOJDKHA
npessimars 0,1 Om.

5.4. I'po3o3ammra pereneparopa.

['po3ozamura pereneparopa ooecneunBaeTcsi MoayseM rpozozamutsl MC04—-MZ wiin MC04-MZF-2,
BXOJAIIMM B KOMIUIEKT [TIOCTaBKU pereHepaTopa.

Jlig nmoaxIroueHus K KaOemto B MOJYJISIX IPO303aLUThI UCIIOIb3YIOTCSI BUHTOBbBIE KJIEMMHUKHU.
Pereneparop noaxitoyaTs K MOJIYJIHO IPO303aIIUTEI CO CTOpoHBI O00py/n0BaHMe, TMHEHHBIN Kabeib
MOJIKJIFoYaeTcsi co cTopoHsl Jiunus A/B.

Jlig kperuieHust MOAYJeN rpo303alUThl UCIIOIb3YETCS:

— MC04-MZF-2 — oTBepCTHS O] BUHTBHI;

— MC04-MZ-2 — n1ByCTOPOHHUI CKOTY.

5.5. Ilociieq0BaTEILHOCTD YCTAHOBKH pPereHepaTopos.

C 1
Mopgem LT R1 . _efu_mi ——_1 R4 R5 _C?(EPZ[E __| Rrg Mopem NT

— T ——-———— — K T (- — T
Ncrounuk JI1 Hcrounuk JI1

B nepBoii cexuuu (wim npu ogHoctoponHeM JIIT) pereHeparopbl yCTaHaBIMBAOTCS MOCIEI0BATENBHO
or LT—monema, HaunHas ¢ Tpan3utHoro R1 mo xoneunsiii R4. [locne mMoHTa)ka ouepeaHOro pereHeparopa
IIPOBOAUTCS. KOHTPOJIb MPOXOKAEHHUS U KauecTBO DSL—curnana.

Jns storo Bkmrouaercs nuraHue LT-monema m 3anmyckaercs ucrounHuk [II. Ilocie momaum JII B
JUHUIO HAYMHAeTcs npouecc akTuBauuu DSL—nuHuil perenepalluoHHBIX y4acTKOB. J[MUTEIbHOCTh aKTUBALUU
OJIHOTO PEreHEepalMOHHOIO y4yacTka He mpesbimaer | mMuH. C yd4eroM TOro, 4TO YCIEHNIHOE 3aBEpLICHHE
AKTHBALUU MOKET IIPOUCXOJUTH HE C NEPBOM MONBITKH, IPOLECC AKTUBALMU BCErO JUHEHHOTO TPAKTa MOXKET
3aHMMaThb HECKOJILKO MHHYT. Ilo 3aBeplICHHIO aKTHBALMU IIEPCOHAJ HA CTAHLMM C IOMOIIBIO CUCTEMBI
MOHHUTOPHHIA IPOU3BOAUT KOHTPOJIb cOCTOsAHUS DSL—CThIKOB pereHepaTopos.

Bo BTOpOI#i ceknuu pereHepaTopbl MOI'yT YCTaHABIMBATLCS B IIOCIIEN0BATEIbHOCTH:

a) MmpsMOM, HaUMHas ¢ pereHeparopa RS (crnemyromiero mocie koHeuHoro) mo RS;
b) oOpatHoii, HauuHas ¢ pereneparopa R8 (ot mogema NT) no RS.

[Ipp nDpsaMON MOCIENOBATEIBHOCTH YCTAHOBKM PETrE€HEpPaTOpOB BTOPOM CEKIUM OTCYTCTBYET
BO3MO>XHOCTb KOHTPOJISI IPOXOXKAEHUS U KadecTBa DSL—curnana nocie MOHTaXxka O4E€pPEIHOTO pereHepaTopa.
[IpaBMWIIBHOCT, MOHTa)Ka KOHTPOJMPYETCS HU3MEPEHUEM I10 MOCTOSHHOMY TOKY CONpPOTHUBJICHHMH IieiidoB
(conmpoTuBiIeHHEe OOMOTKHM JIMHEHHOro TpaHchopMmaropa IBYyXIapHOro pereHeparopa npumepHo 4 Owm) u
CONpOTUBJIECHU Mexay mnomtocamu JII — compoTuBieHME KOHEYHOI'O pPEreHeparopa Co CTOPOHBI BTOPOM
cexkumu IT — 150 xOm.

[Ipu oOpaTHON MOCIEIOBATENILHOCTH YCTAHOBKM pPEreHEPAaTOPOB II0CJIE€ MOHTa)Xa O4YepeaHOro
pereHeparopa IMpOBOJUTCS KOHTpoJb MNpoxoxkiaeHuss DSL—curnama. [Ing 3TOro BKIIIOYAETCS IMTAHUE
NT-monema u 3amyckaercs ucrounuk JIII. Ilocme 3amycka ucrounumka nopaercs HampsbkeHue [[II nHa
pereHeparopsl. Uepe3s 2 MuHyThl nocie nojgaud HampspkeHus JII BHOBb yCTaHOBIIEHHBIM pereHepaTrop
uHUuupyeT aktuBauuio DSL—nunuii Ha ckopoctu 3*64 kbut/c. Ilo 3aBeplIeHHI0 aKTUBALMKM NEPCOHAN Ha
CTaHLIMM C TOMOLIBIO CUCTEMbI MOHUTOPHUHIA IIPOU3BOAUT KOHTPOJIb MPOXOXKIEHUS yepe3 pereHeparopsl DSL—
CUTHaJja Ha cKkopocTH 3*64 xour/c.
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BHUMAHMUE! JIunusi cBSI3M € JIMHEHHBIMM pereHepaTopaMM HAXOAMTCS MO/ HANPsKeHUeM /10
400 B. IIpu pa6oTe Ha JJMHHH cJIelyeT IPHHUMATH HE00X0AMMbIE MepPbl IO TeXHUKe 0€30MaCHOCTH.

5.6. Pexomenannu 1o Bpi0opy kadeabHOM JTHHUM.

5.6.1. B kauectBe KaOenpbHOM JIMHUN CBSA3M MOXHO MCIIOJIB30BaTh JIOObIE TeJaepOHHbIE Kabenu ¢
cumMerpuunbiMu napamu tuna T, TII, KCIIII, MKC, 3K u t.n. HegonycTtuMo ucnonb30BaTh JUHUU CBSI3U C
Pa3HONAaPHBIMU KUJIAMH.

5.6.2. CocrosiHME M30JIALUU Kabens JOHKHO COOTBETCTBOBaTh HopMmaMm (He menee 100 MOwM Ha Bcro
JUIMHY Tpacchl) MpU U3MEPUTENLHOM HarpsikeHuu He meHee 300 B.

5.6.3. JlnuHbl pereHepallMOHHbIX YYacTKOB KaOeNbHOW JIMHUM JIOJDKHA YKJIAAbIBaTbCcs B 3HAYEHUS,
yKa3aHHbIE B Ta0I. 1.

Ta6mmma 3. JInvHa pereHepalinoHHOrO ydacTka npu nepegade N kaHaiuoB 64 KOUT/c, KM.

Yucno kaHamoB/ CKOPOCTh Tun xabens

nepeaayn mo 2—M napam TI1-0,4 | TI1-0,5 | KCII1-0,9 | KCIII1-1,2 | 3KII-1,2 | MKC-1,2
N=2*16 /2048 xbut/c 5,3 7,2 17 18 28 30
N=2%*32 /4096 x6ut/c 43 6,0 12 13 20 21
N=2*64 / 8192 kbut/c 3,0 4,2 8 9 12 13
N=2*88 / 11264 xbut/c 2,5 3,5 7 8 9 10
N=2*177/ 22656 kbut/c 1,3 1,5 3 3,3 4 5
(Tonbko st bisM)

Tabmuia 4. MakcumanbHOE KOJTMYECTBO PEreHEPaTOPOB B TpakTe mpu ogHocToponHeM JI1.
Tun HomunansHoe Tun kabens / AJIMHA PEreHePalMOHHOTO yJacTKa
pereHeparopa Hanpsioxenue 11 KCIIII-0,9 KCIIII-1,2 MKC/3KII
3..8xM | 12km 3.9k | 13km | 4...11xm | 21 kM
KomnnuaecTBo perenepatopos

MC04-1B.bisM 210B 3 2 3 2 3 2
300 B 4 3 4 3 4 3
MC04-2B.bisM 210B 3 2 4 3 3 2
300 B 5 4 6 5 6 4
MC04-2B.bisM 370 B 6 5 8 6 8 6

5.7. Pac4yer KoJIM4eCTBA PEereHepaTopoB B IHHHUH.

MaxkcumanbHOE KOJHYECTBO pEreHepaTopoB, KOTOPOE MOXKHO 3allUTaTh C OJHOW CTOPOHBI Ha
KOHKPETHOW JIMHEHHON Tpacce, 3aBUCUT OT BeldMuuHbl HampspkeHus JII, MomHoctu pereneparopa u
COIPOTHBIICHUS JIMHUH PETCHEPAIMOHHOTO Y4acTKa.

Hns pacuera TpeOyeMbIx mapameTpoB uctouHuka [III B 3aBHCHMOCTH OT 4HMCIIa PEreHEpPaTOpOB U
CONPOTHBIICHUS JIMHUM DPEKOMEHIIYeTCS TOJB30BAThCSA IMPOTPaMMOH, KOTOPYI0 MOXKHO CKadaTh C caira
PEaNpUATHI-U3TOTOBUTENS 10 ceblike http://adc-line.ru/program/URP.zip.

[Ipu MByXCTOpOHHEM MHUTAHUHM MaKCHMAaJIbHOE KOJMYECTBO PEreHEPATOPOB yIABAUBACTCS OTHOCUTEIHHO
OJTHOCTOPOHHETO MUTAHHUS.

MaxkcumanbHOe KOJIMYECTBO PEreHepaTOpPOB, KOTOPOE MOXKHO 3aIUTATh C OJTHOW CTOPOHBI JUISI THITOBBIX
JUIMH pereHepalMioHHbIX YUaCTKOB, IPUBECHO B Tabaue 4.

5.8. Jlokam3anus HEMCNPABHOIO PereHePAIMOHHOI0 Y4YACTKA.

Bo3MokHBI TpY BUJIa HEUCIIPABHOCTEN B TPAKTE: KOPOTKOE 3aMbIKaHUE, OOPBIB U MPOOOM H30IALUH.

[Ipy KOPOTKOM 3aMBIKAHMH 1IENIM AMCTAHIIMOHHOTO NMUTaHUs cpabaTbiBaeT 3amura ucrounuka JI1 u
OH OTKJIFOYAETCs. YYacTOK, HA KOTOPOM IIPOM30ILLIO KOPOTKOE 3aMBIKAHHE, MOYKHO OIPEJENINTh [0 BEJINYMHE
COIIPOTUBIICHUS O Y4acTKa C 3TOM HEUCHPABHOCTBIO. Ui OTOro CleNyeT OTKIIOYHUTH JIMHUIO OT MOJEMa C
uctoyHukoM Il ¥ m3Meputh CONpOTUBIIEHHE KaOEas CO CTOPOHBI MHUTAIOIIEH CTAaHIUM: IJI1 ABYXIApHOTO
TpPaKTa — CONPOTUBIICHUE MEXKIY IMapaMu, JUIs OJHONAPHOIO — CONPOTUBIIECHUE MEXIYy Xuiaamu napel. llpu
OTCYTCTBHH KOPOTKOT'O 3aMbIKaHUSI ©3MEPEHHOE CONPOTHUBIIEHHE OYy/IeT COCTAaBIATh BenuunHbl 6osee 100 kOm.
[Tpu xopoTkom 3ambikanuu nernu 11 B kabene wim pereneparopax M3MEPEHHOE COMpoTuBIeHUE Ru3m. Oyner

KB2.131.003 TO cmp. Qusz 12



Jlunetinvii pecenepamop MCO04 Texnuueckoe onucanue u UHCMPYKYUs o IKCHIyamayuu

meHee 1 kOwm. HOMep 3aKOPOYCHHOI'O0 PETCHCPALIUOHHOI'0 y4aCTKa N BBIUMCIISCTCS ACICHUEM BeIIMYMHBI Ru3m
Ha paCcuCTHOC COMPOTUBIICHHUEC OJHOI'0 PEr€HECPAIMOHHOIO YJaCTKa R L-

R, = p- L — conpoTuBiieHUE IBYXIIAPHOTO PET€HEPALIMOHHOIO y4yacTka, Om

R, =2 p-L — conpoTuBiIE€HNE OJHONAPHOIO PETEHEPALINOHHOIO ydacTka, Om
p =16 OM/KM — NOTOHHOE CONPOTUBJICHUE >KUJIbI Kabens 1,2 MM

p =28 OM/KM — IOTOHHOE COIIPOTHUBIIEHHUE KMIIbI Kabens 0,9 Mm

L — nivHa pereHepaloHHOrO y4acTKa, KM.

IIpu oOpbIBe kalesss BTOPOro WM IOCIEAYIOIIMX PEreHepallMOHHBIX y4yacTKOB ucTouHuk [III He
otkioyaercs. Cucrema MOHMTOPHHra OTOOpPa3sUT AaKTUBUPOBAHHBIE pEreHepaTopbl 10 TOYKU OOpbIBa U
JIOKQJIN3yeT HEUCIIPABHBIN Y4aCTOK.

[Tpu npo6oe n3oasauuu ucrounuk JI1 oOHapyxuBaeT yreuky U MHIAUIUPYET ee cBeToguogamu L+L—.
[Ipy cHM)KEHUU CONMPOTUBICHUS M30JALMU 10 BenuuMHbl nopsaka 50 kKOM U HUXKE TOK YTEUKH JIOCTUraeT
nopora cpabateiBanusi 3amuThl 3—5 MA u ucrounuk JI1 Beiximtouaercs. IloBropueiii 3amyck Il cHoBa
MPUBEJET K OTKIIOYEHUI0. PereHeparopsl ocTatoTcsi 6€3 MUTaHUs, CUCTEMa MOHUTOPUHIA OOHAPYKUT TOJIBKO
OJMH MojieM. UTOOBI JIOKaIM30BaTh HEUCIIPABHOCTD, HY)KHO 00€CIICUNTh MUTAaHUE PETeHEPATOPOB.

s oOecnieyeHuss NMUTAHUS PEreHEepaToOpoB IMPH HAJIMYUK yTEedKU Oosee 3 MA HYKHO OTKIHOYUTH
(OnokupoBaTh) 3amMTy OT yredek. OTKIIOUEHHE 3allUThl MPOM3BOJUTCS YCTAaHOBKOW CIBUIOBOTO
nepekiryaress MojaemMa ¢ uicrouHukom /111 B mpaBoe nosioxeHue (CM. TEXHUYECKOE OIMCAaHUE Ha MOJIEM).

[Ipu ycraHoBKe OJOKMPOBKM 3alIUTa OT YTEUKU HE cpabaThiBaeT M Ha pereHepaTopbl MOCTYMaeT
Hanpsokenue JIII. PerenepaTopbl akTHBUPYIOTCS M MX MOXXHO HaOI0aTh 1O cUCTeMe MOHUTOpuHra. Ha
pereHepaliioHHOM Y4YacTKe, Ha KOTOPOM MpOU30IIea MpoOoil M30ISAIMU, MOXKET HAONI0NAThCS MOBBIIICHHBIH
MOTOK OIIMOOK, YTO MO3BOJISIET JIOKAJIM30BaTh 3TOT y4yacToK. [locie ycTpaHeHus yTeukd BKIIIOUUTH 3aIIUTY —
YCTaHOBUTH NIEPEKIIOYATEIND B JIEBOE IIOJIOKEHUE.
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