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Rk, RS
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BaaM. uHb. N

Modnuck U dama

1. UcxodHsle daHHbIe

MNpoekm “PekoHcmpykuug /13M-10 kB “Topuusl” © ycmaHobkou namu CekuuoHUpYLWUX nyHKmob
(pexnoy3epob)” BeinonHeH Ha ocHoBaHuu mexHuyeckux 3adaHul Ha BeinonHeHue AP N*151076 u N°151077,
BbidaHHoz0 @unuanom MAQ "MPCK Llenmpa’- “/luneuk3Hepzo”, Mamepuanoh u3bickaHUU mpacc u odcnedobaHus
00bekmob pekoHCMPUKUUU.

2. INEKMPOMEXHUYBCKUE DeuwleHUs

[laHH6IM npoekmamM npedycmampubaemcs:

- ycmaHobka CexkyuoHUpYIOWLEZ0 NYHKMA C ycnobHeIM HoMepoM R1, coznacHo pacyemHou Modenu, Ha
cyuecmbyowed npoMexymodrod onope N° 288 /131 10 kB opuust om MC 35/10 kB bopucobka;

- ycmaHobKka CexkyuoHUpYIOULeZ20 NYHKMA C ycnobHeIM HoMepoM RZ, coznacHo pac4emHou Modenu, Ha
cyuecmbyowed npoMexymodrod onope N° 88 /131 10 kB X. Mecku om MNC 35/10 kB bymsipku;

- ycmaHobka CexkyuoHUpYIoWEe20 nyHkma ¢ ycnobHeIM HoMepoM R3, coznacHo pacHemHou Modenu, Ha 3aMeHsieMoU
npoMexymoyHod onope N° 5 omnadku om onopsl N°129 /13M 10 kB X. Mecku om NC 35/10 kB Bymsipku;

- ycmaHobka CexkyuoHUpYIOWLe20 NYHKMA ¢ ycnobHeIM HoMepoM RL4, coznacHo pac4emHou Modenu, Ha
3amMeHsieMou npoMexymoyHou onope N° & omnauku om onopel 99k PI110 kB opuubl /1311 10 B opuub om M1C
35/10 kB bopucobka;

- ycmaHobka CexkyuoHUpYIoWEez0 nyHkma ¢ ycnobHeIM HoMepoM RS, coznacHo pacdemHou Modenu, Ha 3aMeHsieMoU
npoMexymoyHod onope N° 206 /131 10 kB A1T3 om NC 35/10 kB bopucobka;

- dng uHmezpauuu cyulecmbywowezo peknoysepa R6 ycmaxobnenHozo Mexdy onop 1440 u 144LB /1301 10 kB
“Topuusl” om MC 35/10 kB Topuusl b odwyn SCADA cucmemy b ezo wkag ynpabneHus Heodxooumo
doycmarobums cneyuanusupobaqHoe odopydobaHue, nosbonsiowee opzaHu3cbams ydaneHHslu docmyn K
peknoy3epy no GSM kaHany.

[poekmom npedycmampubaemcs ycmaxobka peknoy3sepa co wkagoM ynpabneHus Ha 0BHOCMOEYHbIX
NpoMexymoYHbIX onopax co cmoukamu (B110-5. na oBecneyeHus oduHakobozo msaxenus npobodob,
npuknadeibaemMozo k onope npobodamu cywecmbyoweu /1301, do u nocne ycmaHobku peknoy3epa, NpoeKmoM
npecycMompeHo paspesaHue (pasHelx npobodob /1311 Bosne npoMexymoyHou onopel U MoHmax b paspuib npoboda
u3onamopa /K-10/70-b4 YXA1. Mpoboda k u30namopy GUKCUPYOMCS C NOMOWLI0 HAMAXHLIX D0AMOBLIX
3axumob.

[lanHas du3anekmpuyeckas Bcmabka b ¢asHele npoboda, BuinonHsem He monbko GuHKuUD BeipabHubaHus
ycunug maxeHus npobodob Ha onopy, Ho u no3bonsem nodknl4uMb NOMICH PEKNOY3epa K pasHbiM 00pa3obaHHbM
yyacmkam /1311 10 kB do u nocne usonsmopa.

lpu Bknio4eHHoOM NonoxeHuU peknoy3sepa yqacmku /137 umeom 3nekmpuyeckyio cbasb dpyz C Opy2oM .

B cny4oe omkniyeHus peknoyepa om deucmbus 3awum, cemb 0eAUMCA HO Y40CMKU U30nUpoBbaHHbe 0py2
om dpyza. Imo no3bongem nokanu3obams abapuuHele y4acmku U MUHUMU3Upobams HeGoomNYCK 3MeKMPO3HEpzUU
b cemb u nobeicumb HadexHoCMb 3nekmpocHadxeHust nompedumeneu .

Cnocod ycmaHobku pexknoy3sepod npuHam coznacHo pekoMeHdauuu BeinonHexHsix 3A0 “TK “Tabpuda
3nekmpuk”.

Mecma ycmaHobku cekuuoHupylwux nyHkmob BeidpaHsl coznacHo npobedenHsix pacdemob odocHobaHus
30 pekmubHocmu NpUMEHeHUS peknoy3epab.

[larHeiM npoekmaom npedycMampubaemcs ycmarobka:

- nyHkmob cexuuoHupobaHug nuHuu - 5 wm,
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BaaM. uHb. N

Modnuck u dama

ub. N nodn.

MpuMeHsieMble peknoy3eps odnadaom CAegyiuwuMU OMAUYUMENHEIMU OCOBEHHOCMAMU:
- omcymcmbue HeodxoduMocmu B odcayxubaHuy;
- uHmezpauus b cucmemsl ducnemyepckozo ynpabneHus;
- CNEeUUanbHele GYHKUUU peneUHoU 3awumsl U abmomMamuku;
- yOodcmbo u NpoCcMomA MOHMAXA HA ONOPLI NUHUL;
- BcmpoenHas cucmema u3MepeHuUst MOKoB U HONPSXEeHUU C 0Beux CMOPOH KOMMUMAUUOHHO20 Modyns:
- ucnonb3obaHue koMBuHupobaxHou mbepdod u Bo3dywHod u3onsuuu B KOHCMPYKUUU KOMMUMAUUOHHOZ0 Madyns;
- HadexHas cucmema decnepedoUH020 NUMAHUS;
- Bederue xypHanob onepamubHbX U aBapulHbix coduimul B AuHUU;
- Manble MaccozadapumHble NOKa3amenu;
- baxdano3awuweHHocms.

MpuMeneHue pexnoy3epob PBA/TEL & pacnpedenumensHeix cemsix no3bonum 3HaqumensHo nobbicums HadexHocme
3nekmpocHadxeHus nompedumeneu u 3nekmponpueMHukob, abmomamu3supobame NPoUeCcH Noucka u nokanu3auuu nobpexoeHuu
HQ NUHUU, YMeHbLWUMb 3ampamsl Ha odcAyxubaHue 3nekmpuyeckol cemu, onmumMu3supobames padomy Cucnemyepckozo U
onepamubHozo nepcaHana, nobeiCuMb MEeXHU4eCKul ypobeHb 3kCnAyamauuu 3neKMpUYecKUX
cemed.

Koncmpykmubro BakyymHeil peknoysep PBA/TEL cocmoum u3 mpex ocHoBHbIX 3neMeHmoB: KoMMYMauuoHHo20 Modyns
cepuu OSM/TEL, komopsid ynpabnsemcs nocpedcmbom wkada ynpabnerus cepuu RC/TEL © MukponpoueccopHol peneuHol
3awumod u abmomamukod. Mexdy codol oHu chasaHsl coeduHumensHuiM kadenem CC/TEL.

B cocmab wkaga ynpabnequs RC/TEL Bxodum odopydobaHue, nosbonsiowee odecnequms ydanesHLx docmyn ynpabneHus
peknoy3epoM 4Yepe3 cemb GSM:

- adanmep D-link DUB-E100;
- 3G poymep IRZ RUHZb;
- 3G Axmenna TPUALA-993 (SMA)

[ns usmezpayuu b eduHyl cucmemy ynpabneHus yxe cywecmbynwezo peknoysepa R6, ycmanobnenHozo Ha /130 10 kB
l'opuust om 1C 35/10 kB bopucobka, dns 3mozo peknoy3epa Heodxodumo npuodpecmu u ycmaxobums B ezo wkad ynpabneHus:
- YN0 3nmek;

- 3G poymep IRZ RUHZb;
- 3G AHmenHa TPYALA-993 (SMA;
- kadens RS-232 DB9F-DBOM.

[lnaH pasmeuleHus nyHkmob cexuuoHupobaHus ykasadsl B pasdene 2 “Tpoexkm nonocel omboda”

Cnocod pasveweHust odopydobaHus Ha onopax ykasaH B pasdene 3 “TexHonozudeckue U KOHCMPYUKMuBHLIE peweHus
NUHe(Hoz0 odbekma’.

[lng 3awumsl CEKUUCHUPYIWUX NYHKMOH om amMOCQEPHBIX U KOMMUMAUUGHHbIX NEPEHANPAXeHUU NpedycMompeHa
ycmaHobka 0zpaHuyumenel NepeHanpsxeHus U BuinonHeHUe 2p0303aWUmHsIX 303eMAsioWUX ycmpoucmb conpomubBneHueM He
Bonee 4 OM, mk. b cocmabe cexyUoHUPYWIE20 NYHKMA uMeimcst mpaHcgopMamopsl codcmbernsix Hyxd 10/0.4 kB, a b wkagy
ynpabneHus u abmomamuku ycmanoBneHs ycmpoucmba C HOMUHOALHLIM HONpaxeHuem 220 B.

B npoekme BbiNonHEHbI Cnedyiowue pacyems:

- no Beidopy MeCMa pasMeweHus CexuuoHupyWux nyHKmaob;
- no Buidopy ycmabok penedrHol 3auwumsl u abmomamuku dns ycmpodcmb CekuuoHUpYWUX NYHKMOB;

B pesunsmame BeinonHeHus pacyemob pexumoB padomsl /13M-10 kB “X. Mecku” om MC 35/10 kB “Bymsipku’, /13M-10 kB
lopuusl U /131 10 kB A1T3 om NC 35/10 kB bopucobka npu pasnuyHLX KOMMUMAWUOHHLIX COCMOAHUAX UCmaHaBauBaeMbix
peknoy3epob, Beino BeigbaeHo, Ymo 0dwas Ha2pu3ka Ha 2010BHEIX y4acmkax Moxem npebeiwams 3Ha4eHue 100A. Mlpu
makux cnoxubwuxcsa ucnobusax dydum nepezpyxamsCa mpaHcdapMamaops moka ucmaxabnenHsie & g4 10 NC 35/10 B
bopucobka u B g4. & "X Mecku’ NC 35/10 kB “Bymbipku’.

PexoMerduemcs npousbecmu 3aMeHy mpaHcdapMamopob moka ¢ ko3dduuuermam 100/5A ycmaHoBneHHbIX B BaHHbIX
4. 10 bopucaobka MC 35/10 kB Bopucobka u b a4, & "X Mecku’ NC 35/10 kB “Bumsbipku’ HO MpaHCGOPMOMOPL MOKA C
ko3dduuueHmam 150,/5A.

[ns docmuxeHus BeICOKUX NoKa3dmenel HAdeXHOCMU PEKOMEHBUeMCS 3aMeHUMb Cyulecmbypuiue
3neKmpoMexaHuyeckue ycmpoucmBa peneuHoU 3awumsl U abmoMamuku Ha MukponpoueccopHsle B ay. 10 bopucobka, 4. 6
NT3 NC 35/10 kB bopucobka u B a4. & "X Mecku” MC 35/10 kB “Bymslpku’

Podomsl N0 3aMeHe mpaHcgopMamopod moka U ycmpoucmb penelHol 3awumsl dOHHBIM NPOEKMOM HE
npedycmMampubapmes.

/lucm
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Baam. unb. N

[odnuck u dama

Jub. N nodn.

3. (mpoumenbHble peuleHus

BbidpaHHoe MeCcma pasMeuleHus CeKUUOHUPYWUX NyHKmob coznacobaHsl C 30Ka34UKOM.

Ha ocHobBaHUU YmoYHeHHbIX PE2UCHANbHbIX Kapm HopMamuBHeix u Bempobbix HaZpyY3ok HO
meppumopuu /luneukou odnacmu, onseima 3kcnayamauuu deucmbypowux B/1 u ocoderHocmu Mukpopeneqa
pacyemHsle knumamuyeckue ycnobus (nobmopseMocms 1 pas B 25 nem) HaCENEHHO20 NYHKMA, N0 KOMOPaMY
npoxodum npoekmupymas B/1 cnedywouiue:

HaumeHobaHue nokasamens Faunuua Mokasamens
U3MEepeHUs

PauoH no 2ononedy l
HopMamubras monwuHa cmexku 2ononeda MM 15
Pavuon no Bempy Il
HopmamubHas ckopocms Bempa M/cC 32
Bempoboe dabneHue Ma 650
(pedHezodobas npoGonxumensHoCme 2po3 yac 80-100

Temnepamypa Bo3dyxa, 2pad. C: makcumansHas - nawoc 40, MuHuManbHas - Munyc 40, npu 20nonede
- MUHYC 5, cpedHezodobad - nnioc 5.

[ pYHMbl — CY2NUHOK U Mecmamu necok. YdensHoe conpomubnerue 2pysmob no mpacce B/l npunsmo
100 OMM (cyznuHok U necok Mecmamu).

[lna ycmaHobku cexuuoHUpylWwuUx nyHkmob npumeHsiomcs cywecmbywowue onopsl /13M1-10 kB
‘Topuubl”.

3asemnapwue ycmpoucmba onop BeinonHsiomcs no munobou dokymMenmauuu cepuu 3.407-150 .

L. OxpaHa okpuxaouied cpedsl

TexHu4eckue xapakmepucmuku, nodnexawux cmpoumenscmby CekUuUoHUpYWUX nyHkmob
npubedexsl B pasdene 3 “TexHoNozu4eCKUE U KOHCMPUKMUBHbIE PeweHus NuHeUuHo20 odbekma'.

MpoexmupyeMble 0dbeKMbl COOpYXawmcs 0ng nepedadu U pacnpedeneHus 3neKMpo3Hepzul
Ha HanpaxeHue 10 kB.

YKa30HHBIU MEeXHON0ZUYHeCKUU npouecc abnsemcs 0e30mxo0HLIM U He conpoboxdaemca
BpedHbiMu BeiBpocamu B okpyxanwyio cpedy (kaxk Bo3dywHye, mak u BodHyo). [pousbodcmbeHHsid
wyM U Budpauuu He npebbiwawnm donycmuMbIX HOpM.

B cba3u c 3mum npobederue Bo3dyxo-, BoOoOXpaHHLIX MEpONPUSAMUU U Meponpusmuu no
CHuxeHuin npousbodcmberHozo wyma u Budpauuu HacmoAwuM npoekmoM He npedycMampubaemcs.

Pa3mMepsl 000C0BNEHHbIX 3EMeNbHbIX Y4aCmKob, ucnonb3yeMsix dna ycmaqobku onop B/
onpedenalmcs coznacHo nocmaqobneHus npabumenscmba PP N°486 om 11.08.032, u Mozym Obimb
yymensl B 20cydapcmberHom kadacmpe 0dHozo odbekma Hedbuxumozo umywecmba (eduHozo
3eMnenonb3obarus) npu cdaye odbekma. 3emMensHas nnouads, 3aHumaemas nod onopel B/l nodnexum
0myyxadeHur.

Nucm
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Baam. unb. N

[odnuck u dama

Jub. N nodn.

[pu Bridope onmMuMansbHO20 BapuaHma pacnonoXeHus CeKUUoHUpYWUX NYHKmob yyumsibanucs
npednonazaemslie Yoeimku 3emMnenonb3obamens, cbasanHele € u3bamuem Bo BpeMenHoe nonb3obaHue
yyacmkob 3emnu u nonocel 3emMnu Bdonb B/1 Ha nepuod cmpoumensCcmba cekuuoHUpYowuXx NYHKmab.

Mecmo pasMelleHUs CekuuoHupyowux nyHkmob BeidpaHo C y4emoM odecneyeHus U
POUUOHANLHO20 uCnonb3obaHus 3eMenbHbIX Yzoduu u ydodecmba odcayxubaHus 3kcnayamupympuwied
0p2@HU3auUed. 3ampamsl Ha Nokpeimuue ydbimkod (ecnu makobeie umeimcs), CBA3AHHLIX C U3bSMUEM
3eMAU Y 3eMnenonb3cbamens, npedycMompeHsl CMEMOU HA CMpoumenbCmBo CekuuoHUpYioWUX NYHKMOoB,

5. OxpaHa mpyda u mexHuKa 0e30nacHoCmu.
[lpomubonoxapHele MeponpuAMUSA U NOXAPHAA 3aujuma

OxpaHa mpyda u mexHuka Be3onacHoCmu Npu cmpoumenbcmbe U 3kCnayamayuu
npoekmupyemblx 00bekmob odecneyeHsl NpUHAMUEM BCex NpoeKMHbIX peweHuu B cmpozom
coombemcmbuu ¢ M43 7u3d, CHull 12-03-2001 «be3onacHocms mpyda b cmpoumenscmbe. Yacme 1»,
CHuM 12-04-2002 «be3onacHocms mpyda & cmpoumenscmbe. Yacms 2», mpedobaHus Komopsix
yyumsibaiom ycnobus desonacHocmu mpyda, npedynpexcdeHue npou3bodcmberHozo mpabmamu3ama,
npodeccucHanbHelx 3adonebaHuu, noxapob u b3pwibob, a makxe ¢ y4emom npabun HIb-242-97
«Knaccugpukauus u Memodsl 0NpeCeneHus NOXapHoU ONOCHOCMU 3NeKMPUHeCKUX KABeNbHbIX AUHUUY,
HIb-248-97 «Kadenu u npoboda 3nexkmpuyeckue. [loka3amenu NOXapHOU onacHocmu. Memogsl
ucneimanuuy, CHull 21-01-97 «foxapHas onacHOCMb 30aHUL U CODPYXEHUU>.

[Ina odecneveHus oxpaqsl mpyda U mexHUkU Be3onacHocmu HeodxoduMo, Ymodsl
CMPOUMENbHbIE, MOHMAXHbIE U HANA004HLIE padombl U 3KCNAYAmauus 371ekmpoycmaHobok
npou3bodunuck B coombemcmbuu c N33 u M0T PM-016-01 "Mexompacnebsie npabuna no OT (MB) npu
3kcnayamauuu 3nexkmpoycmaxobok (c uam. u don. 2003z2), NT6, MT3 3nekmpaycmaxobok u MTH npu
npou3bodcmbe padom Ha odbekmax MuH3Hepzo.

[Ins oBecnedeHus oxpaqbl mpyda U MexHUKU Be30NaCHOCMU NPOEKMOM NpedycMOMpPEHD:

- UCnonb3obaHue mexHU4ecku cobepuweHHbx u3denuu;

- pasmeuleHue odopydobaHus, odecneyubaiulezo ezo chododHoe odcayxubaHue;

- MOHMOX 3a3emMnsipwux ycmpoucmb 3nemeHmod 3nexkmpoycmaHobok C HopMupobanHou M1Y3 7 u3d.

BenuyuHou conpomubneHus;

- NpuUMeHeHue munoBbX KOHCMPYKUUU ONOp NUHUU 3nekmponepedaqu;

- ucnonb3obaHue npu BeINOAHEHUU CMPOUMEeNbHO-MOHMAXHbIX Padom MAWUH U MexaHu3mob, b

KOHCMPUKUUU KOMOPbIX 3010XEeHbI NPUHUUNGI 0XPaHLI mpyda;

- Beicokas CMP & coombemcmbuu ¢ munobeiMu mexHonozuyeckumu kapmamu. CmpoumensCmbo Hobbix

yyacmkob B/1 Bdnu3u deucmbyiowiux, HaXo0AWUXCH NOC HANpAaxeHueM, JonxXHO BeINOAHAMBLCA C

Codnp0eHUEM HOpMUPUEMbIX paccmosHuu om npobodob do padomamnuwiux MawuH u MexaHu3Mob, ux

Hadnexauwlez0 3a3eMNeHUS U Opyz2ux Meponpusmuu no odecneyeHuin Be3onacHocmu bedeHus padom.
[podonxumensHocmb omkA4eHus deucmbyowux B/1 dng BeinonHenus ombembnerHus donxHa

Obimb yka3aHa B npoekme npousbodcmba padom u coznacobaHa ¢ 3HepzocHadxawuwleu 0pzaHu3ayued.
MNoxapHas BesonacHocmb /13M1-10 kB odecnequbaemcs npuMeHeHUEM HEC20paeMbIX

KOHCMPUKUUU, 303eMneHueM onop, codniodeHueM 0e30NaCHLIX paccmosHul Mexdy npobodamu pasHbix

(a3 u codnpdeHueM paccmosHUU om 3da0HUU U COOpYXeHuU coznacHo Y3 7 u3g.

Nucm

CEN48150206-113

Wam  Konyd. J/ucm INGok. JlModnucs  Jlama
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Baam. unb. N

[odnuck u dama

Jub. N nodn.

6. OpzaHu3auus cmpoumenscmba

[poekmupyeMble CEKUUOHUPYIOWUE NYHKMBI, KOK 00bEKM CMpoumenscmba, He UMelm CAOXHOU
U HeocboeHHOU MexHoNo2UU U NO Knaccugukayuu, npuHamou BCH 33-82* «BedoMcmbeHHbIe
CMpOoUMensHble HOpMbI N0 pa3padomke npoekmob cmpoumenscmba (3nexmpo3Hepzemukal», omHOCAMCS
K HeCnoxHsiM odwbekmaM. B coombemecmbuu ¢ TOCT 27751-88 "HodexHocmb CMpoOUMebHbIX
KOHCMpUKUUU U ocHobaruu.OcHoBHbIE NonoxeHus no pacyemy” knacc ombemcmbeHHOCMU COOpUXeHUS
-

(MemHas cmoumocms cmpoumenscmba, nompedHocmu B cmpoumensHeiX KOHCMPYKUUSAX,
0CHOBHbIX Mamepuanax u odopydobaruu Ha Becs nepuod cmpoumenscmba npubedensl B nacnopme
npoekma pasdena 3 “TexHonozuyeckue U KOHCMPUKMUBHbIE peweHus NUHeUHo20 0dbekma’.

Bce Heodxo0uMble daHHble dns BeiNOAHEHUS CMPOUMENLHO-MOHMAXHLIX padom  npubedeHsl b
Yepmexax pasdena 2 ‘lpoekm nonocsl omboda’.

(mpoumensHo-MOHMAXHsIe padomsl NO COOPYXEHUI CeKUUOHUPYWUX NYHKMOB
npedycmampubaemcs BeiN0AHAMB CunaMU CNeuuanu3upobaHHo20 CMPOUMenbHO- MOHMAXHOZ0
NpecnpuAmUs, OCHAWEHHO20 HeodXo0UMBIMU CMPOUMEenbHLIMU MexaHuaMamu dng npoudbodcmba padom.

HopmamubHas npodonxumensHocms cmpoumenscmba pacyumsibaemcs b coombemcmbuu co
CHuM 1.04.03-85* "HopMbl npodonxumensHocmu cmpoumenscmba u 3adena b cmpoumenscmbe
NpecnpuamuU, 300HUU U COOPYXeHud’, u cocmabnsem 2 Mecaua.

[locmabka mamepuanob, kKoHCMPUKUUU U 0dopydobaHus ¢ ueHMPanbLHoOU Ba3sl CMpoUMensHoU
0p2aHU30UUU ocyulecmbBngemcs abmompaHcnNopmoM, paccmosaHue om Komopou 00 0dbekma
cmpoumenscmba cocmabnsgem 47 kM.

[poekm npou3sbodcmba padom No COOPUXEHUI CeKuUoHUpYWwUx nyHkmob paspadamsibaemcs
NOdpAdYUKOM.

[eped HavanoM cmpoumenscmba donxHel dbimb BbiNoAHEHs padomsl No nodzomobke
Meppumopuu k cmpoumenscmby: ydpasl depebbd C mpacchl, 0dpe3aHsl Mewawnulue Bemkuy,
NepeyCMpPOEHs NOMEWeHUS, Mewawpuue cmpoumenscmby, 8eMoHmupobansl deucmbyiowiue HenpuzodHsle
K danbHeuweu 3kcnayamauuu /1300,

Nucm

CEN48150206-113

Wam  Konyd. J/ucm INGok. JlModnucs  Jlama
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B3aaM. unb. N

GSM-Modem
Modyns ynpabreus | dng TELARM

APM P3A
10 "TELARM DISPATCHER®
Pexnoysep PBA/TEL ‘\%\
llkay ynpabrenus RC_S GRS % L — -
=

[lucnemepckul nHkm

APM llucnemyepa
cywecmbyowas SCADA

SM-kapma [lodpobckozo P3C

WD
USB ‘\$\~ Y A1
Mpeodpazobamens GPRS-Hae ‘ .
USB b Ethernet GPRS 1\
Fihernef cumecméigi?ﬂ SCADA

MBC

GPRS-poymep

SIM-kapma

TexHU4eCKue peweHus HuxHezo ypobHs (peknoysep PBA/TEL):

1. GPRS-poymep u npeodpascbamens USB & Ethernet ycmanabnubaomes b wkagy ynpabnequs peknoysepa

2.B xo4ecmbe GPRS-poymepa - IRZ RUHZb, b kavecmbe npeodpascbamens - D-Link DUB-E100.
3. [1ng cbasu modyna ynpabnerus RCM u npeodpasobamens ucnons3yemcs uHmepdeuc USB.
k.MumaHue GPRS-poymepa HanpsxeHueM 128 ocyuiecmbnaemcs vepe3 kneMMHUK X10 € knemMMHuka RCM_9

(koHmakmel 1,2) Modyns ynpabnenus RCM.

2 5. [ oBecneyeHus zepMemu4HOCMU Wwkada BBod aHmerH BLnonHumb 4epe3 zepmabBod. CENL8150206-113
© 6.B GPRS-poymepe pekoMeHdyemcs ucnonb3obams UHOYCMpUanbHbie SIM-kapmel,
g 1.B chyyae 3kcnayamauuu peknoy3sepob npu Huskux memnepamypax B wkady ynpabneHus peknoysepa dunuan NAQ "MPCK Lienmpa” - “/luneux3nepza”
= npedycmMompena cucmema odozpeba
B Mam. f Konys | Auem | N Bok. Madn. fama | i ’ | Cmadus Nucm Nucmob
TexHuyeckue peweHus BepxHezo ypobHs (Bucnemyepckud NYHKM): Paapmonan | Onewrebu T Mo Pexocmpykuu A3M-10 kB "Topuus™ £ ycmakoBkod
< Mepedaya uHdopmauuu no GPRS Ha BepxHul ypobeHb Npoucxodum No 30KpeiMOU cemu nepedayu Minobepun Xkt 01T NAMU CeKUUBHUPYOLUX NykKkmob (pexnoyaepab] I 2
E daHHbIX C Op2aHu3auueu cmamuyeckou IP-adpecauueu dng kaxdozo peknoy3epa Haqomdena ) rmezpaus PBA/TEL b cquecmbyouige cocmeng
E HkoHmponb | Bonmaeh (}@44/ 0116 SCADA. CmpuxkmypHaa cxema nepedadu daHHbIX dna 000"TABPULA 3NEKTPUK LIEHTP”
TN Bonmaeh M 0116 peknoy3epob R1, R2, R3, RL, RS

®opmam A3




B0k ynpabresus Ikag ynpabneHus peknoysepa RC_5
X1
Lenb KoHm. ! XT10
08 Mumanue RTU-"| 1 — 1 [ |1 L —
- Mumawe RIU-| 2 R {2 [2 H GSM-Modem
32 ROMS | - —>] 3 z |[Dh
lLAJ
o~
N (> | §
A A3
Bl
[peodpa3obamens
USB B Ethernef
Ethernet
A
Lﬁ U+ U_
Ethernet
WD3
AL
GPRS-poymep ModknioyeHue numaHus GPRS-poymepa
— =
H=1) B
= & | [
g CEN48150206-M13
g dunuan NMAGC "MPCK Llenmpa” - “/luneuk3Hepzo”
Mam. f Konys | Auem | N Bok. Madn. fama | i ’ | Cmadus Nucm Nucmob
Sy Pekoncmpykuus /13M-10 kB "Topuusl” € ycmaHobkou
Paspadoman | Onewkebuy 0116 .
‘ NSMU CeKuuaHUpYiwux nyskmob (peknoysepob) M 3
g Mpobepun Xykob 10116
= fa1omdena A (xema nodkniyeHust 0dopydobaqus cbsasu B wkagax
g 4 " "
= Hkormpons | 5onmae (}@44 0116 npabesust peknay3epae RY, R2, R3, R, RS 000'TABPUIA 3/EKTPUK LIEHTP
rvn bonmaed Thasy” f 0116
®opmam A3




Bud cnepedu

020170

B3aaM. unb. N

Modn. u dama

MHB. N nodn.

—

Ycmarobka odopydobaHus b wkadpy ynpabneHus peknoy3sepa

Bud cbepxy

npeodpasobamens USB B Ethernet

GPRS-poymep

GSM-modem TELARMI(cyw)

din-peuka

200
\
\

/20O

CR0-0EY,

[

[PuMeyaHue:

Kadenu K HapyxHou aHMeHHe

1. GPRS-poymep MoHMUpYemcs Ha CneuuanbHYw Memannu4eckyo naamy.

2. NumaHue ycmpoucmb cbasu ocywecmbasemecs om Modyna ynpabnerus RCM.
3. MNodkno4erHue GPRS-poymepa ocywecmbnsemcs kadenem Ethernet.

L. Bbod kadeneu b wkad BeinonHumb Yepe3 zepmobbods..

CENL8150206-113

Kadenu k HOpYxHoU aHMeHHe

dunuan NMAGC "MPCK Llenmpa” - “/luneuk3Hepzo”

“"Pekoncmpykuus /13M-10 kB "Topuusl” € ycmaHobkou

Cmadus /lucm /lucmob

NSmU CeKuuoHUpyiowux nyskmab (pexnoysepab)” M L

Mam. f Konyw | Aucm NP Bo Modn. fNlama
Paspadoman | Onewxebuy 0116
lpobepun Xykob 10116
Hoy.omdena A
Hkowmpons | Bonmaed (}@44/ 0116
N banmaeb M 0116

(xema pasmeuweHus oBopydobarus cbasu b wkapax

ynpabneHus peknoysepamu R1, R2, R3, Rk, RS 000'TABPULA SMEKTPAK LIEHTP

®opmam A3




TN

bonmaeb

0116

1 2 3 L 5 6 1 8 9
Kod odopydobaHus,
Mo3uuus HaumeHobaHUE U MexXHUYecKue Xxapakmepucmuku Tun, MapKa, 0803HA4eHUe usdenus, 3abod-u3zomobumens Eduruua Konu- Macca [puMeHaHuA
doKYMeHMA, ONPOCHO20 Nucma Mamepuand usMeperusa | 4ecmbo | eduHuupl, k2
[lepeyeHb 0dopydobaHug b wkagy ynpabneHus peknoy3sepa

1 MNpeodpasobamens USB B Ethernet O-Link DUB-E100 D-Link wm. 5

2 GPRS-poymep 3G-poymep IRZ RUHZb wm. 5

3 3G AHmMeHHa TPUANIA-993 SMA wm. 5

L Mamy-kopd, 05 M UTP, kam. 5E wm. 5

[pumeHaHUe:
E 1. Konusecmbo odopydobarus u mamepuanob ykasaHo dns ocHaweHus wkadob ynpabneHus 5-mu CENL8150206-M3
> peknoy3epob R1 R2, R3, Rk, RS.
E 2.30ka3 odopydobarua chasu ocyuecmbagemcs Ha ocHoBaHuu onpocHsx Aucmob CENLB150206-TKP1.10/11, dunuan NMAGC "MPCK Llenmpa” - “/luneuk3Hepzo”
CENLB150206-TKP2.1.0/M, CENL8150206-TKP3.1.0/11, CENL8150206-TKPL.1.0/11, CENL8150206-TKP5.10/1.
Mam. f Konys | Auem | N Bok. Madn. fama | i ’ | Cmadus Nucm Nucmob
Sy Pekoncmpykuus /13M-10 kB "Topuusl” € ycmaHobkou
Paspadoman | Onewkebuy 0116 .
. NAMU CeKUUoHUpYpULUX nyHkmob (pexnoysepob) M 5

g Mpobepun Xykob 10116
; asomdeng ”; 1lepeverb oBopydobaHus cbasu pasmewaeMsie b wkapax
E HkoHmpon, bonmaed (}@44/ 0116 ynpabneHus peknoysepamu R1, R2, R3, Rk, RS 000'TABPULA JMEKTPAK LIERTP"

®opmam A3




Peknoysep PBA/TEL

Wkag ynpabnerus RC_1

Modyns ynpabneHus

RS-232

Kanmponnep

JHTEK GPRS

Ethernet

GPRS-poymep

SIM-kapma

TexHU4ecKue peweHus HuxHezo ypobHs (peknoysep PBA/TEL):

1. B ka4ecmbe ocHobHozo kanana cbasu ucnons3yemca GPRS-kaHan.
2. GPRS-poymep u koHmponnep ycmaxabnubaomes b wkapy ynpabneHus peknoysepa

- S

WD1

1

[lucnemyepckul NYHKM
[lodpobckozo P3C

A1

GPRS-Modem

SIM-kapma

APM [lucnemyepa

cyuecmbyiowas SCADA

M0 "TELARM Master”

NBC

Cepbep
cywecmbywowaa SCADA

=\

= 3. B ka4yecmbe GPRS-poymepa pekoMendyemcs ucnons3obams IRZ RUHZb, & kayecmbe koHmponnepa -
E JHTEK 7110.
5 k. [lng cbasu konbepmaopa c Modynem ynpabneHus RCM ucnons3yemcs uHmepdeuc RS-232.
- 5. lumaHue GPRS-poymepa u koHbepmopa HanpsaxeHuem 12B ocyuiecmbBnsemcs vepe3 knemmHuk X10 ¢
kneMMHUKa RCM_9 (konmakmel 1, 2) Modyns ynpabneHus RCM.
6. [lng odecneyeHus zepMemuyHocmu wkada Bbod aHmenH BuinonHumb Yepe3 2epmobbod.

g 7. B GPRS-poymepe pekomeHdyemcs ucnonb3obames UHGYCMpUansHbie SIM-kapmel. CEN48150206-(13
© 8. B cnyyae 3kcnnyamayuu peknoy3sepod npu Huskux memnepamypax b wkady ynpabneHus peknoysepa
£ Npegycrompea cucmena 0dozpeda Punuan NMAQ "MPCK Llenmpa” - “/luneuk3Hepzo”

TexHu4eckue peweruq Bepxrezo ypobrs (Qucnem4epckuu nyHkm): wom |fonoe | mum | wowe | Mo | fomo T Cnadws 1 Aoem Tlcmob

lNepedaya uHpopmMauuu no GPRS Ha BepxHuu ypobeHb npoucxodum no 3akpsimou Cemu nepedadu Sazpmonan | Srenetm =\ i “Pexarcmpykuus /13M-10 «B “Topuusi” € gEmGHDfl}fDLI
= 00HHbIX C Op2OHU3aUUed cmamu4eckoud IP-adpecauuu Toobepun Yot R NAMU CeKUUOHUPYRWUX NyHkmob (pexnoy3epab) I 6
; 0 kaxdozo PEKNOG3ERT Ha.omdena Va CmpykmypHas cxema nepedayu daHHeix no karany cBssu GPRS/EDGE.
E HkoHmponb Banmaeb (}@44/ 0116 YemaroBka koHmponnepa YCMA 3HTEK, 000" TABPMOA 3/MEKTPUK LIEHTP"
N Eonmaed M 06 GPRS-Modema B wkady ynpabneHus peknaysepa Ré.

®opmam A3




B3aaM. unb. N

Modn. u dama

MHB. N nodn.

BAoK ynpaBnexus lkap ynpabneHus pexnoy3epa RC_1
X1
Lens KaHm. XT10
Mumare RTU—| 1 {1 0= |1
=128 Mumaue RTU+| 2 U [ Us | 2
RIM.S5 | [ ]
RIM 6 | [
A3 5
Koumponnep 3HTEK =
3|
V+
GNDE
Ethernef
A
Lﬁ Us U-
WD3 Ethernet
AL
o [ooknio4eHue numaHus GPRS-poymepa
=l ISR
& |[=<d

CENL8150206-113

dunuan NMAGC "MPCK Llenmpa” - “/luneuk3Hepzo”

Mam. f Konys | Auem | N Bok. Madn. fama | i ’ | Cmadus Nucm Nucmob
Sy Pekoncmpykuus /13M-10 kB "Topuusl” € ycmaHobkou
Paspadoman | Onewkebuy 0116 .
NSMU CeKuuaHUpYiwux nyskmob (peknoysepob) M 7
MNpabepun Xukob 107116
fa1omdena A (xema nodknioyeHus odopydobarus chasu b wkagy
/ " "
Hxowmpone | Bonmaed Jbas o npabesust pekno3ena R 000'TABPAOA 3NEKTPYK LIEHTP
rvn bonmaed Thasy” f 0116
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Bud cnepedu

020170

Ycmarobka odopydobaHus b wkadpy ynpabneHus peknoy3sepa

B3aaM. unb. N

Modn. u dama

MHB. N nodn.

|
O
o
o
6
KoMMUHUKauuoHHsIG napm RS232
o o T
-O=
(] (]
[e)
T
(o)
© [

Kadenu k HOpYxHoU aHMeHHe

GPRS-poymep

din-peuka

Bud cbepxy

Koxmponnep 3HTEK

Kadenu K HapyxHou aHMeHHe

[puMeYaHUE:
1. Konbepmop u poymep MOHMUPYIOMCS HA CNELUdNbHYID MEMANAUHECKYD NAAMY.
2. lumanue ycmpoucmb cbasu ocywecmbnsemes om Modyns ynpabnerus RCM.

3. MNodknio4eHue koHBepmaopa K KoMMyMauuoHHoMy nopmy npousbodumcs kadenem DBOF-DBOF nodknioyeHue

GSM-poymepa - kadenem Ethernet.
L. Bbod kadeneu b wkag BenonHume Yepe3 zepMobBodsl.

CENL8150206-113

dunuan NMAGC "MPCK Llenmpa” - “/luneuk3Hepzo”

Mam. f Konys | Auem | N Bok. Madn. fama | i ’ | Cmadus Nucm Nucmob
Sy Pekoncmpykuus /13M-10 kB "Topuusl” € ycmaHobkou
Paspadoman | Onewxebuy 0116 .
NSMU CeKuuaHUpYiwux nyskmob (peknoysepob) M 8
lpobepun Xykob 10116
Havomdeng A (xema pasmeweHus odopydobaHus cbasu b wkady
/ " "
Hkoumpone | Bonmaet Jbas o npabesus peko3ena R 000'TABPAOA 3NEKTPYK LIEHTP
mn bonmaed M 0116

®opmam A3




1 2 3 L 5 6 1 8 9
Kod odopydobaHus, _
[o3uuus HaumeHobaHUE U MexXHUYecKue Xxapakmepucmuku Tun, MOpKa, 0B03HO4EHUE usdenust 3abod-u3zomobumens Eduruug Konu Macca [puMeHaHuA
aDKl__jMEHmL'l, 0ONPOCHOZ0 nucma ' U3MEpEHUA vecmbo eduHuUbl, K2
mMamepuana
MNepeyeHb 08opydobaHus B wkapy ynpabneHus peknoysepa

1 Konmponnep 3HTEK uc7mo-t-LX Moxa wm. 1

2 GPRS-poymep 3G-paymep IRZ RUHZ2b w. 1

3 3G AHmeHHa TPUALIA-993 SMA wm. 1

L Kadenb RS-232 DBIF-DBSF(null-modem) 05 M wm. 1

MNepeyerb 08opydobarus dna ducnemyepckozo nyHkma odpobckazo P3C

1 GPRS-poymep 3G-poymep IRZ RUHZb wm. 1

2 3G AHMeHHa TPUANA-993 SMA wm. 1
=
o
g CENL8150206-M13
S [puMeYaHUE:
= 1. Konuyecmbo odopydobaHusd u Mamepuanob ykasaHo dns ocHaweHus wkagpob ynpabneHus peknoy3sepa R6 U " W .
= b [lucnemyepckom nyHkme [lodpobckozo P3C ®unuan MAQ "MPCK Uermpa” - */luneuk3xepzo

2.30xa3 0dopydobarug cbasu ocyuwiecmbngemcs Ha ocHobanuu onpocHeix nucmob CENLB150206-TKP6.1.0/11.

Mam. f Konys | Auem | N Bok. Madn. fama | i ’ | Cmadus Nucm Nucmob
Sy Pekoncmpykuus /13M-10 kB "Topuusl” € ycmaHobkou
Paspadoman | Onewkebuy 0116 .
. NAMU CeKUUoHUpYpULUX nyHkmob (pexnoysepob) M 9
g Mpobepun Xykob 10116
= Hay.omdena A lepeyenb odopydobaHus chasu pasmewaeme b wkagy
E H.koHmponb Bonmaed (}@44/ 0116 ynpabneHust peknoy3sepoM R6 u b BucnemyepckoM 000"TABPUIA 3INEKTPUK LIEHTP”
TN Bonmaeh M 0116 nyHkme [lodpabckozo P3C
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Mos HaumeHobaHue U mexHU4eCKas xapakmepucmuka oTﬁL;ZHESE:Sé £D. u3M Kon. Mpumey.
1 Onopa xene300emoHHaA
- NpoMexymaoyHaa onopa 340771-14325 Mmo-3 wm/ M2 | 1/ 045
- npomexymoyHas onopa 34071-143.26 M0~k wm/ M2 | 1/ 045
Bcezo onop wm/ ™i | 12/ 15
2. Xene3odemarHsle u3denuq
2.1 (moika (B110-5 wm/ M2| 3/ 135
3 [lpoboda u kadenu
31 Mpobod camoHecywuu u3onupobanHbIl € YynnomHeHHoU
s cumoss tonsamureis, wcron von o covmuen 10| 0T | e/ e fooek/221
MM2
ifqelzigzt:]ﬁ1xt15n60:u;|;ehb|u HeU30nupoBaHHbLIL, 4YUCAOM Xun U AC M/ K2 e
L 30nsmopel
V3onamop
L1 wmeipebou P-20-B wm 12
L 2. HamaxHou /K-10/70-B4 YxM | wm 15
5. CmansHble KOHCMpUKUUU (Memu3sl)
Tpabepcel
51 34071-14389 ™9 wm/ kz | 2/ 202
52 34071-14389 ™10 wm/ k2| 1/ M5
53 34071-143832 ors wm/ k2| 4/ 10
XoMymel
54 34071-1438L49 X2 wm/ kz | 3/ 36
55. 3asemnsiowuu npobodHuk 3M M/ ke | 30/ 27
bonmel
56 bonm b5 wm/ K2 2/1
'% Memus3sl Bcezo: k2 689
E b m.y. mpabepcel K2 W17
g CEN48150206-MN3.C
é ®unuan MAO "MPCK LieHmpa” - “/luneuk3Hepzo”
< Foobepar Yach o NAMU CekuuoHupyeuiux nyHkmob (pexnoysepab) I 1
% :%STEQS somoet | dbad 01 CNEULQUKILILR B00pUTODEHLS. 000" TABPYA 3/EKTPYK LEHTP"
= rhﬂ D 522222& I by J o116 130010 U MeMepLOTED D17 LEMOA00K pexoepod
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Mo3 HaumeHobaHue u mexHu4eckas xapakmepucmuka Tun, Mapka, Q. u3m Kon. [pumey.
0003HaYeHuUe

6. /luHeuHas apMamypa

6.1 3axuM nnaweHsIU nc-2 wm 3

6.2, 30xuM nnaweyHsIu Mc 3-1 wm 5

6.3, Konnayku nonuamuneHobble K6 wm 12

6.4 CnupansHas Baska (B70 wm 21

65 3axumM npokansibaouuu SE 20 wm 2L

6.6. 3oxuM npokansibawowuu SL252 wm 30

6.7, 30XuM aHKepHbIU PAZ3 wm 30

6.8. /leHma MoHMAXHas F207 M 50

6.9. (kpena NC20 wm L0

7. Memann dns 303eMNEHUS
71 MNMonoca cmankHas 5x40 MM rocT2590-88 M/ ke | 20/ 3L
7.2. Cmanb kpyznas D=18 MM rocT2590-88 M/ ke | 60/ 120
8. CexuuoHupyowuu nyskm & cocmabe
8.1 KoMMymauuoHHLId Modyns OSM15_AL_T wm 5
82 llkag ynpabneHus TER‘RECL;””‘RES wm 5
- FS-TR_Unit_Umbili

8.3 (oeduHumensHoe ycmpoucmbo cal_206) wm 5

8.4 0zpaHuyumens NEpPeHaNpAXeHus UHH_P%EEL_M/ wm 30

85. TpaHcqopmamop coScmbenHbIx Hyxd 0125/ XM | ym 11

8.6. MOHMOXHbIU KOMNNEKM PeKknoy3epa TER‘R??TLRE wm 5

8.7, MoHmaxHbIU KoMNAeKM mpaHc@opmamopa codcmbeHHbIX HYXd TER‘RTE%MT”T‘V wm 1
B
E Mucm
= Wam  JKonuy. J/lucm INGok.  JfModnucs  Jflama . 2
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YTBEPHIALIO

H.o. NEPBOro 3aMECTHUTES
JHUpEeKTOopa — NTaBHOIro MHIKEHEPpa

AJL Apanon
g 2015

Texuuueckoe 3ajanue Ne 15-014
HA4 BBIITOJHEHHE [II)()CI\T'I”IIU-'I'IfilxICl(“d'l'ﬂ.‘lel\'l-l.\ pa(')()'l' AJS CTPORTEILCTBA (pelcoﬂcrpymum) JHHHHA
yexrponepeaayun 0,4-10(6) kB u rpancdopmaropubix noacranuuii 10(6)/0,4 B
duanaina OAQ «MPCK llentpa» — «JIuneunxiuepro»

Hexooneie oannpie:

1.1. Mecto Bhinontenus padot: Jlunenxkas odnactb.

1.2. Cp()g\ BbLINTOJHEHUH deUI U,Bd. MECHILA OT JAaThl 3aKJIO4YCHKA 10roBopa
1.3. PaitoH no cpenero oo npojomkuTedbiocT rpos — 80-100 vacos
1.4. Paiion no crenenu 3arpastennocti armocdepn — L

[.5. Paion no tojiumHe ctenku rosonena — HI

1.6. Paiion no serposomy pashenuro — 11

1.7. OcHoBaHKe 118 [IPOEKTHPOBaHUs: MHBecTuLMOnHas nporpamma 2015 r.
1.8. Obbem deO]

YCTaHORUTE 3 PCKIIOY3EPOE.

Tadawua 1.
Ilepeyenb 00bLEKTOB.

3 - I .
| NeT3 PHC HauMenoBanue HHBCCTHIIHOHHOIO IPOEKTA H pador Perc.noy;epu,
n - I - o
“ | PekoHCTpY kums JIDTI-10 kB "Topuusl" ¢ yeraHoBkoH Tpex
1 | 151076 | JloOpoBCkHii | CEKLHOHHPYOLIHMX II}HKTOB B palOHe HACEIEHHbIX ITYHKTOB € 3
| | Kanuranumno, canaropuii "Mevra”, JloGposckuii pakoH. -
T ] Pexon ;up\ ks JIDT1-10 kB "Topuisl™ ¢ yCTAHOBKOH JIBYX
2 1151077 | JoBpoBeKkit | CCKLHONMPYIONNX NYHKTOB B PAHOHE HACCACHHBIX NYHKTOB C. 2
Topuus. CKO nikoaa-nuepHar 4 Biia, JloGposcknii paiioH. -
| - - MHroro: - ) - 5




2. Cmaduinocme padom:

2.1, [lpoBeaexue npeanpoeKkTHOro 00¢/1e/10BaHHs ¢ cocTapeHHem oTuiTa.

2.2. llporeaeHue U3bICKATEALCKUX padoT U BLIOOP MECTa CTPOHTEIILCTBA.

2.3. Pa3padorka npeekTHOR M TEXHHUCCKON JOKYMCHTALMH.

2.4. CornacoBaHue TPOEKTHO-CMETHOH JOKYMCHTALWM C 3aHHTEPECOBAHHBLIMKU CTOPOHAMM, W B HAA30PHBIX
opraHax.

3. Tpeoosanus Kk npoexkmuoi QOKyMeHmayuu: '

3.1. O6bem pabor BeIIOAHIEMBIX-LPH npednpoekTaom obeaegopanun (IO):
Marepua:ibl IO o6bekTa (CHTYalMOHHBIA M1aH O MECTE HAXO0K/AEHHA 00BEKTA C NPUBABKOH K OCHOBHbLIM
OPHEHTHPAM, BapruaHThl npoxoxcieHus Tpacesl JIDI u mect pasmewenns TIT, PIT).
CXxeMbl 1YCKOBBIX KOMIIEKCOB (NMPH HEOOXOAUMOCTH).

— TMoayuenue TY 0oT oOpraHu3auuid, 4YbW MHTEPECHl 3aTParvBaeT CTPOMTE/IBCTBO W/IM PEKOHCTPYKIIKA
37EKTpOceTeBOro 0ObeKTa,

— Peuienue 10 3eMEYCTPOUTENLHBIM J€/1aM, OMpPEeAeIeHHe IPAHULIbI 30H ACHCTBUA NYDIHYHBIX CEPBUTYTOR.
00LEKTOR HCTOPHUHYECKOIO HACIEANS.

— KoppeKTHpOBKa MIIAHOBLIX MATEPHAIIOB MO PE3Y/ILTATAM COITTACOBAHNH € 3¢MJICTIONL30BATEIAMM.
VKPYIHCHHBIR pacuéT 3aTpaT Ha CTPOMTENLETBO H BBO/L 0OOLCKTA B DKCILTYATALMIO.

— PesyiibTathl NpeIIPOEKTHOI0 00C/IC/10BARMS COMIACOBATL ¢ HaualbHuKoM POC, 0TACI0M NEPCNERTUBHOIO
PAZBMTHA, YIIPABJCHHEM KANMTAILHOIO CTPOMTENLCTBA, YIPABICHUEM HHBECTHUMH W PO HIILHBIMH
noapasaencuusmu punnana OAO «MPCK Llentpar—«/Inneukanepron.

3.2. O6bem paboT BLIIOJHSIEMBIX 1IPH pa3padoTKe POEKTHONH TOKYMECHTALHH!

~[Tonayuenne MPJ (akt Bbibopa TPAacChl/IIOUIAAKK WA TPOSKT MJIAHUPOBKH TEPPHUTOPUH W MCYKCBAHH
TEPPUTOPHH, Pa3pelleHie aIMHHHUCTPALMK PAHOHE Ha CTPOHTCILCTRO, PEKOHCTPYKIHMIO o0beKTa.

KajgacTpoBbie 1ALl TEPPUTOPHI ¢ HAHECCHMEM HA HMX IpaHuil 3emenbHoro y4vacrka TII monoce:
orTBoAa 3emenb - s JIDILL rpaHui oxpannodl W CaHWTapHO-3aLUTHON 30H TIPOCKTHPYEMOro obbeKra M
00OBEKTOB, B KOTOPLIE NOIAAACT 3¢ME/IbHbIH y4acTOK, 10/10Ca 0TBOAA.

—~CBOJIHYIO IKCTIJIMKALMIO 3eMeib 10 mukeTam Tpacchl JIDIL

~TIpaBoycTaHaB MBAIOLIME JOKYMEHTEL Ha OOBEKT HOBOIO CTPOMTENILCTBA H 3eMe/IbHbIH yHacTOK (B catyuac
HOBOI'O CTPOMTE/ILCTBA U PEKOHCTPYKLHH).

“CejeHus O KATEFOPHH 3eMellb, Ha KOTOPLIX Paciofaracrest 00beKT KannTalbHOro CTpOHTC/ILCTBA.

-CBEACHMS O pa3sMepe CpeacTB, TPeOYIOIINXCs 1Sl BO3MELLEHHS YOBITKOB npaoodaajaTe/siM 3eMe/bHbIN

YHACTKOB, B CIYHAC UX U3BATHA BO BDEMECHHOE M (M1M) 110CTOAHHOE NO/Ib30BAHHC.

OGOCHOBAHKUE PAZMEPOB 3EME/ILHBIX YYACTKOB, NO/UIC/KALLHX U3BATHIO, B TOM HYHC/IC NYTCM BbIKYIIA, JUIA

pasMeleHns 00bEKTa KanuTalbHOro CTPOMTEbCTBA.

~Ceenenus 0 coOCTBEHHHKAX W npaBoodiafaTe/iaX 3eMe/IbHbIX Y4acTKaX, Ha KOTOpbIX MNpearno/aracres

pasMelieHre 00beKTa KaluTalbHOrO CTPOMTEILCTBA.

~KajacTpoBble BBIUIMCKH O 3CMEIbHBIX YHACTKAX, MOMIEKALUMX BBIKYIY AW BPEMCHHOMY 3aHATHIO MpH

CTPOHTEILCTBE 00BEKTA KAMHTAILHOIO CTPOUTCILCTBA.

~VTBEPHKIEHHBIC B YCTAHOBICHHOM HOPS/IKE CXEMbI PACTIONOKEHHA 3CMEILHBIX YHACTKOB Ha KA/IACTPOBBIN
KapTax WJiM [U1IaHaX COOTBETCTRYIOWMN TEPPHTOPHI.

—Pacyer yObITKOB COOCTBEHHMKOB 3€ME/ILHBLIN Y4ACTKOB, 3eMJIENOJIL30BATECH, 3eMIIEBNA/ICbLCS,
apeH/IaTOPOB 3€MEIbHBIX YYACTKOB, CBS3aHHBIX C M3bATHCM [YTEM BBIKYNA WA BPEMEHHBIM 3aHATHEM
YKa3aHHbBIX 3EMEIbHBIX YUAaCTKOB Ulsl Lefel CTPOMTENbCTBA (PEKOHCTPYKLUMK) O0BEKTA  KAMHTAJILHOIO
CTPOUTE/ILCTRA,

_Corniacie  3emienonb3oRaTescii, 3eMIIeBNae/bLUER, apeHATOPOB, 3aJ0rOjepKaTe/eH  3EMEILHBIN
Y4aCTKOB, W3 KOTOPBIX MpH pasjeie, OObEAMHCHHH. NEPEPACIPEICICHUM WK BbIACICHWN obpasyiores
JeMelIbHBIE YUACTKM, HEOOXOAMMBIC JUIH PA3MCILEHHS 00LEKTA KAMHTAILHOIO CTPOHTEILCTE.

Cornamedus ¢ COBCTBEHHMKAMM 3CMENbHLIX YHACTKOB. 3CMJICTIONB3OBATCIAMHU, 3CMICBJIALCTILLUAMH,
APEHIATOPAMM 3eME/IbHBIX YHACTKOB, CBA3AHHLIX C M3BATHEM, B TOM HHCIIC [IyTCM BLIKYIA, WJIK BPEMCHHbBIM
JAHATHEM  YKA3aHHBIX  3€ME/LHBIX  YYAaCTKOB /Ul LEJAeH  CTPOMTENbETBA (peKOHCTpYKUMH)  00bEKTA
KAIUTa/IbHOTO CTPOUTE/ILCTRA.



~[onyuenne TY 01 opravusaudid. YbH HHTCPCCLI 3ATPATHBAET CTPOWTEIBLCTBO HJIM PEKOHCTPYKIIHA
WIEKTPOCETEROIO 0OLLKTA,

~[IPOBE/ICHME MHIKEHEPHBIX H3BICKAHNIT, B MCCTHON CHCTEME KOOPAMHAT, CHCTEME BbICOT banThiickas.

~Pazpaborka nNpoeKTHON JOKYMEHTALMKH  HA  JIMHEHHBIH  00BLEKT KalnWTalbHOro  CTPOMTENILCTBA
(peKkoHCTpYKUMH) B OObeme, ycTaHoBjICHHOM M.l 34 — 42 [lonoxenus 0 COCTaBe Pa3aeoB NPOCKTHOM
JOKYMEHTALUMH W TPeOOBAHUAX K UX COAEPHKAHUIO.

~Paspaborka paboueil nokymeHTauun (pH HEOOXOMMOCTH) N0 JONOJHUTENLHOMY 3a1aHHIO.

~TloaroToBKa  JOKYMEHTOB  /UJlsi  [POBEJEHWs  SKCIEPTWU3bl  MPOEKTHOH  JIOKyMeHTaumnu  (nph
HEOOXOAUMOCTH). ) g

~Iloaroroska (npH HEOOXOAMMOCTH) JIOKYMEHTOB [/ 3aK/OYCHWs JIOroBopa O BEICHMM aBTOPCKOTO
Haa3opa.

3.3. Drans! pazpadoTKH NPOEKTHOM H padotueil JOKYMEHTALHH.

| oran - paspaboTka., o0OCHOBAHME W coOrjlacopaHue ¢ 3akazquukom, (MpOQHibHbIE CAyxObl M
noapasaenenus (uimana «JInneukaHepro») OCHOBHBIX TEXHUHYECKHX pewennit (OTP) no coopyxaemomy
00BEKTY.

[ sran - paspadoTka, COracoOBaHME M IKCMEPTH3A NPOCKTHOM JOKYMEHTALMKW B COOTBETCTBUM C
FpeGOBAHMAMHE  HOPMATHBHO-TEXHHYCCKHX  JIOKYMEHTOB:  pa3paboTka M COIVIACOBAHHC  pasica
« Texuuueckue TpedOBAHMA K OCHOBHOMY YICKIPOTEXHHYECKOMY 0D0PY10BAHUIO.

[ yran — (npu HeodX0AMMOCTH) pa3paboTka, corjacosaHHe padoUeH JOKYMEHTALMH.

4. Hopmamueno-mexnuuecxkue 00KyMenntsl (HT/]), onpedensiongue mpedoganus K opopiienuio u
cooepacanuio NPOCKMNON U padouel QOKymenmauuu.
4.1. HHopmaTuBHBIE AKTHI (e1ePAILHOT0 YPOBHI!
I"patocTponTenbHblil koaeke Poceuiickoit Menepain ot 29.12.2004 Nel90-D3.

“3emenHblil Kogexke Poceuiickoit @enepaunn ot 25.10.2001 Nel36-D3.

~Boanblii kogexe Poceubickoi ®eaepauun ot 03.06.2006 No74-D3.

—3emenbHblil Kojeke Poccuiickoit ®enepaunn or 25.10.2001 Nel36-D3.

~Menepanbhblit 3akod o1 21.07.2011 N 256-P03 «O 6e30macHOCTH 0OBEKTOBR TONIMBHO-DHEPTETHHECKOIO
KOMILIEKCa».

“Tocranosaenne lpasutenbersa Pocewiickoil @enepaunn ot 16.02.2008 Ne87 «O cocrase pasienios
HPOEKTHON TOKYMEHTALMKM M TPEOOBAHMAX K MX COMEPIKAHHION.

“[ocranosienne  [lpasureaserea  Poceniickoit ®enepaunu or 24.02.2009r. Nel60  «O  nopsiake
YCTAHOBJIEHHs OXPAHHLIX 30H OOBLEKTOB EKTPOCCTEBOrO XO3fHCTBA M 0COObIX YCJIOBHH HCMNONbL30BAHMS
3EMESILHBIX YHACTKOB, PACNONOKEHHBIX B I'PAHHIIAX TAKHX 30H».

~[locranosnenne Ilpasureasctsa PO ot 23.02.1994 Neld0 «O pexyabTHBALMM 3€MEllb, CHATHH.
COXPAHEHHMH W PALIMOHANILHOM HCHOJIL30BAHNH MI00POJHOIO CJIOA TTOUBbI.

“TOCT P21.1101 -2009 «OcHoBible TpeBOBaHUS K POCKTHO! U paboyel 10KYMEHTALMH.

4.2. Orpacaessie HT/L:

~[lpaBuniia ycTpOHCTBA 2JIEKTPOYCTAHOBOK.

~[1paBna TEXHUYECKOH IKCIITyaTalMu 31eKTPHHCCKUX CTAHIMH W ceTeh.

~MeToanYEeCKHe YKa3aHWs M0 YCTOHUMBOCTH 3HEProcHCTeM, YTBEPA/ICHHbBIC [PHKA3OM MuHoHEPrO
Poccuu or 30.06.2003 Ne277.

~MeTojdecKie PeKOMEHIALH 110 IPOEKTHPOBAHNIO PA3BUTHSA SHEPTOCHCTEM, YTBEPIKIACHHLIC TIPHKAIOM
Mutianepro Poccun o1 30.06.2003 Ne281.

—~PJI 78.36.003-2002 HuxkeHepHO-TEXHHUECKas  YKPEIJICHHOCTD. Texnuueckue CpeicTBa  OXpaHbl.
TpeGoBatns W HOPMbI IPOCKTHPOBAHMS 110 3aILHTE 0OOBEKTOB OT NPECTYIHBIX MOCATATENLCTS.

_“MeTo/MUeCKHE YKA3anus M0 3allMTe PaCHIPEie/MTENbHBIX YICKTPUYECKUX CETEH HAIpPsIKCHHEM 0.4-
10kB  or rposoBbIx nepeHanpswenuid”.  “PYKOBOACTBO 1O M3bICKaHWAM Tpacc W I[NIOWAA0K LA
ek TPOCETeBbIX 00beKTOB Hanpsennem 0,4-20 kB.

4.3. OP/L w HTJL OAO «Xoaanur MPCK», OAO «MPCK-Ilentpa», OAO «PCK EIC», 0OAQ «CO
EDC».

(OS]



—«[Tonoxenne o eannoi rexuuyeckoil nonmruke OAO «Xonauur MPCKy B pacnpeae/inTe/IbHOM CeTEBOM
KOMILIeKee» (yrsepaacttoe pewenuem Cosera aupexropos OAQ «Xonauur MPCK» o1 07.10.2011 Ne 64),

~Crangapr opranusaunn OAO «CO EDC» «llpaBuia npenoTepalleHWs pa3BUTHS W JIMKBUJIALIMK
HAPYWEHNH HOPMAJILHOIO PEIKHMA DIEKTPUYECKO#H yacTh aneprocuctem», CTO 59012820.29.240.007-2008.

—Meroanueckne pexkoMeHJaUMu 110 peand3auud  UHQOPMALMOHHOro oOMeHa 3HeproodbeKkToB ¢
KopriopaTHaHO# nHdopmaurontoii cucremoit OAO «CO EDC» no nporokony F'OCT P MDK 60870-5-104.

—[Ipunoxenue k npukazy OAQ «Xonanar MPCK» ot 17.01.2013r. «O BHeceHUW H3MEHEHHH B npuHKa3s
OAO «Xonauur MPCK» or 14.05.2010 Ne 180» - «Tunosoe Texuuueckoe 3asanue Ha paspaboTky
NpoeKTHOR ¢ pabodeidl JIOKYMEHTAIMM HA CTPOMTEILCTBO (PEKOHCTPYKUMIO) JIMHUM  37EKTpOrepelaH
(MOJICTAHILHH)».

—Pernament  «Bszaumoaehcreus  noapazaenenuii OAO  «MPCK llenTpa npu  paceMoTpeHuu W
cornacopanuu I1CJ] Ha CTPOMTENLCTBO M PEKOHCTPYKUMIO 0OBEKTOB 2eKTpOCETEROr0 Xo3sicrsay Ilpukas
Ne120-LIA oT 14.03.2013r.

4.4. ITpuHMMaEMbIC B NPOCKTAX TEXHWUYECKME PELUEHHs] AOIKHBI MAKCHMAJILHO WCMOML30BATL MPHMCHCHMC
TMNOBBLIX  NpoekTOB  cTpoutenserea  JIDIT 0.4-10kB - w TI-10/0,4kB, W 1078%HbI  COOTBETCTBOBATH
«Texnunueckoit noautnke OAQ «MPCK llenrpa» B pacnpeseavTe/bHOM IEKTPOCETEBOM  KOMITICKCE »,
viBepiaeHHoH npukazom OAO «MPCK enrpay No227-1A ot 16.08.2010 roxa n Konuenuun nocrpoctins
pacnpe/eantenshoi cetn 0,4-10 kB ¢ nepenocom nyHKToB TpaHC(OPMALIMK NEKTPOIHEPIMH K TOTPEdHTE 1.

5. Meponpusmua RO 3aU{HMe OKPYICAIOUEH NPUPOONOLL CPeobl.

5.1. IlpeycMOTPETL MEPONpPHSITHS 10 OXPaHE OKPYIKAIOLIEH NPUPOAHOR CPE/bl: HA BPEMs CTPOMTE/LCTRA,
HCKITIOYEHUs HEraTHBHOIO BO3JCHCTBUA MPOEKTHPYEMOro OObEKTA Ha OKPYIKANOLLYIO MPUPOAHYIO CPEely M
PALMOHATLHOMY — MCIHOJIBL30BAHMIO  3eMEJIbHBIX  YFOJMH, — 3aTpaTel  Ha  BO3MeleHHe  yObITKOB
3eMIIeN0/IB30BATENAM, Ha OnaroycTpoictso npu crpoutensctse JIDII, n nposeneHHe A0MOIHHTEIbHBIX
obcneoBatunii 1o TPeGOBAHMIO 3EMIEB.IA/IE/IbLIA.

6. Cpoku Haua1a U OKOHYAHUA CAPOUNIETLCINE

6.3. HopmaTHBHBIH CPOK CTPOUTENLCTBA — OMPEAE/IHTE POCKTOM.

6.4. Hauano cTporTebCTBA — B COOTBETCTBUH C OrOBOPOM NojApsiia.

6.5. OKoHYaHWE CTPOMTENLCTBA — B COOTBETCTBHH C JIOIOBOPOM [10/1psAaa.

7. Tpedosarue no evioeenuio 6 padouem nPoeKme HyCKOGbIX KOMRIEKCO8.

Pa3paBoTka MaKCMMATbHO BOIMOJKHBIX OT/AE/IbHBIX MYCKOBLIX KOMIUIEKCOB MPH BBOAC B dKCUiyaraumio BJI
6/10 kB, TIT 6/10 kB, BJIM-0.4 kB.

8. Ocodbre yciogus npoesmuposan s,

8.1. [IposecTu npeanpoekTHoe 00CIe10BaHHE KaK10r0 00beKTa.

8.1.1. PaccmorpeTh paziMuHble BAPMAHTHI TEXHUUYECKOTO PEUICHHA MO Kakaomy odwexTy. Bee ocHOBHbIC
MOKA3ATC/M  [POEKTHpYeMoro obbekta, Brjtouas: nporsxennoctn JIDIT 6(10)/0,4 kB, wmowHocTy
KoHCTpykTHBHOE mcnondeHne TI1, B Tom wncie BbIOOP MOLIHOCTH CHIOBBIX TPaHC(OPMATOPOB, MX
PACIIOJIOKEHME, TOUKM MOAKTIOUEHUA W T.JL NPUHMMAETCA 110 Pe3yNbTaTaM TMpeArpoeKkTHOro obcenoBalims,
COTJIACOBAHHOIO ¢ 3aKa3HHKOM

8.1.2. Onpe/ienTh, U3 NPEAIOKCHHBIX ONTUMAJIbHbIA BAPHAHT TEXHHYECKOIO PELUCHHA, U NOTYYHTE Corlacne
Ha [IpOBEJIEHME [POEKTHO-M3bICKATEILCKMX padoT no Kakaomy oO0bEKTY B 3JEKTPHUYCCKHX  CeTsx (1o
TEPPUTOPHATILHOMY Pa3MELIEHHIO ODBEKTOB).

8.1.3. [IpenocrauTh HHHOPMALMIO U JOKYMEHTDI HEOOXOAMMbBIE JIJ15l PELIEHHs 3EMJIEYCTPOHUTENBHBIX JIE]1.

8.1.4. [IlpemoctapuTh (MpH  HEOOXOAWMOCTH) TEHEpajbHLIC [J1aHbl  HACCJCHHBIX TMYHKTOB € yHCTOM
CYLIECTBYIOLNX U NEPCIICKTHBHbBIX FPAHULL.

8.1.5. BuinoauuTs (1pu HEOOX0IMMOCTH) TAKCALHIO JIECOB H 3EJICHBIX HACAMK/IEHHMH.

8.2, MinKeHepHbIC M3LICKAHWS TPACC W MIOLIAA0K LIS SJEKTPOCETEBbIX OOBEKTOB BbINOJIHMTL B CHCTEMC
koopsmHat MCK-48. ncnoas3osats macmitad M 1:300 715 HACCIEHHBIX NYHKTOR, M 1:1000 s ocTaibHOM
TCPPUTOPUH.

8.3. B npoexte 0npeieanTh U BbIACIHTS OXpaHHylo 30HY JIDLL.



8.4. Ilpu npoxoxaenun BJI 0,4-10 kB 1o necHbiM maccusam W MECTHOCTH, Haubonee NOJABEP/KEHHOH
HW30BLIM Mozkapam (Nosis, JIyra, TOCE/IKH), TPEHMYLIeCTBO OT/1aBaTh TMPUMECHEHUIO #ene300eTOHHBIX W
Le/IbHOMETaTHYECKMX MHororpanHbix onop. [lpu npoxoxsennn BJL 0,4-10 kB no mectHocTH, Haudonee
MOABEPIKEHHON HM30BBLIM TOZKAPaM, [PUMEHATL JAEPEBAHHBIE ONOPLI C YCTAHOBKOH MX Ha KeNe300€TOHHBIX
NacLlHKAX TOJABKO MPH ClielnaibHOM 000CHOBAHUH.

8.5. CMeTHbIH pacyéT COCTAB/IAETCS HA OCHOBAHUM TEPPUTOPHAIIBHBIX cOopHuKoB LeH st Jinneuxoit obaactn
(TEP, TCLI-2001, TEPwm). CMeTHas CTOMMOCTb CTPOMTE/bCTBA PAacCUMTLIBACTCA B HBYX YPOBHAX LCH: B
GasnchoMm no coctostuio na 01.01.2001 u Tekyuiem, C/OKHBIICMCS KO BPEMEHH COCTABICHUA CMCT. Ilepecuct
CMETHOH JIOKYMEHTALMH B TEKYLLME LEHBl BbINOJIHUTL unaekcami, paspaloTaHHbIMM M YTBEPHKICHHBIMH
PeruoHa bHBIMM LEHTPAMHK 1IEHO00Pa30BaHHs.

8.6. B cMeTHYIO JIOKYMEHTANMIO YUCCTb 3aTpaThl Ha:

~TlokpbiTie yOBITKOB COOCTBCHHMKOB 3€MEJLHBIX YHaCTKOB, 3EMJIEMONB3OBATE/IEN, 3EMIIEBIIA/C/ILLCE,
APEHIATOPOR 3eMEJILHBIX YUACTKOB, CBA3AHHLIX € MIbATHEM MYTEM BbIKYMA HAH BPCMCHHLIM 3aHATHEM
YKa3aHHbIX 3eMEJIbHBIX YYACTKOB JUlsl LEJICH CTPOMTE/ILCTRA (PEKOHCTPYKIMH) 00BEKTd KAMUTAllbHOIO
CTPONTEILCTRA,

~[lposeaeHne MeKeBbIX paboT.

— ApeHJIHYIO N71aTy 33 BPEMEHHbIH OTBOJL 3¢MEJTb HA MEPHO/L CTPOUTEILCTEA.

TlposesieHue KanacTpoBplXx paboT W MOArOTOBKY JIOKYMEHTOB W MATCPHAIOB, HEODXOAMMBIX LI
[poBEJeHHsA NOCTAHOBKM HA rOCY1apCTBCHHBbIH KaJlaCTPOBLIA Y4eT 3eMEJIbHBIX Y4acTKOB B COOTBCTCTBHM ¢
[paBHIaMK, TIPELYCMOTPEHHBIMA 3EMEIBHBIM KOJACKCOM Poccuitckoit @epepaunu 1 OepepanbHbiM 3aKOHOM
ot 24.07.2007 1. No 221-D3 «O rocyaapcTBeHHOM KalacTpe HEABHKUMOCTH Y.

~[lepeBo/ 3eMEILHOTO yHacTKa U3 O/IHOH KATErOPHH B APYIYIO B COOTBETCTEMM © @enepalibHLIM 3AKOHOM
ot 21 nexabps 2004 r. No 172-®3 «O nepesojie 3eMelb WM 3EMC/IbHBIX yHACTKOB M3 OJIHOH KATEropuu B
JAPYIYIOn.

~OQOpPMAEHHE 3EMENBHOIO YUACTKA U PasOUBOYHBIC paloTbl; 3aTPaThl 10 OTBOAY 3CMENLHOIO yHacTKa,
BblAA4E APXHUTEKTYPHO- ITAHUPOBOYHOIO 3a/1aHNA W BLIICICHHIO KPACHBIX AUHKME 3aCTPOHKH.

~Bbinoc HeHTpoB 0110p B HATYPY.

[lpoBeieHHe IKCIEPTH3, HATOMH W JIPYrHe 0DA3ATENIbHBIC 11aTEKH B COOTBETCTBMM C JCHCTBYIOLLHM
3AKOHO/IATEIbCTBOM.

~TpaHcnopTHbIe, KOMaHIHPOBOYHLIC H CTPAXOBLIC PACXO/LbL, oe3 HJC.

~JlemonTax cyuwecrsyiomnx  BJI-0,4-10 kB, TIT u pocrapky AEMOHTUPOBAHHBIX MATCPUAIOB W
oBopyaosanus Ha cknaisl POC.

—Pacuuctky Tpace BJI-10(6) ot JAIKP n nepeebes, yTHIH3AUMIO nopyOOUHbLIX MaTEPHAIIOB.

~Q0pe3Ky KpoH JepEeBbEB 1 KYCTOB.

—PekynbTHBALMIO 3EMETb.

9. JIOKYMEHTALMIO [0 TIPOEKTY B NOJHOM 00beMe, BKIOUas 0BOCHOBBIBAIOLIHE pacyeThl (MpH HEOOXOAMMOCTH),
NPEICTABHTL 3aKa34MKY B 5-X 3K3EMILIApAX Ha OymaskHoM Hocutede W 1 (OAMH) 3K3EMILIAP B SNEKTPOHHOM
(ckanuposannom) Buie, Ha CD uan DVD Hocurese. B 27eKTPOHHOM BME, TEKCTOBYIO W rpauuecKyio Hactu
NPOEKTa [IPEJICTABHTL B CTAHAAPTHOM hopmate PDF, no3B0/s10LIEM [IPOCMOTPETL MX W pacredarars ¢ MOMOLILbIO
Gecrnarioro 110 Adobe Reader, B Bujie oanoro daiina ¢ Ha3paHWemM COOTBETCTBYIOUIHM wrpy npoekra u
COACP/KALLMM BCE HacTH MPOEKTa, pasMepoM HC CBBILLC 10 Moaiit. B cayuae npesbiienus oOnm 00bEMOM
daiia ykazanHoro pasmepa. (gaii HEOOXOMMO PasICinTh Ha HaCTH, Hassanne haiios J10/KHO COOTBETCTBOBATL
HazsaHHAM TOMOB. CMCTHYIO JTOKYMEHTALMIO PCACTABHTH B dopmare RTF nan XLS (ans npocMoTpa W nevartu ¢
nomousio MS Office). a Ttakie B Qopmare nporpammbl «"PAHJIT CMETA», no3posstoliemM BeCtu
HAKOIUTEIBHEIE BEIOMOCTH M0 JIOKAJbHBIM CMCTAM.

10, OnHOBpeMeHHO ¢ pa3paboTKOH NPOCKTHON JIOKYMCHTALMK, HEOOXOAMMO pazpadoTaTh |eXHHUYECKYIO HacTh
KOHKYPCHO# JoKymenTalnn 1 Texiuueckune TpeboBaHMs K OCHOBHOMY 3NEKTPOTEXHMUECKOMY 0DO0pY/I0BAHHIO
(OMPOCHBIE JUCTBI, CHIEUMDUKALMA W T.JL), YUHTBIBAIOILME BCC yC/IOBHA (a71eKTpUHECKHe, MaccoradapuTHLIC,
KITMMATHYECKHE, IKCI/IYaTALMOHHBIC, HAACKHOCTH W T.jL) NPUHATHIE B [POCKTHBIX PCLICHMAX (0TS IbHBIMH
TOMaMM) B COOTBETCTBHMM ¢ [losoKeHHeM O NOPSAKE [IPOBEICHHH PErIaMCHTHPOBAHHBIX 3aKYIOK TOBAPOE, palor.
yeayr st vyl OAO «MPCK-LienTpan.

11. CpOKH BLINOIHEHUs [IPOEKTHO-CMETHOH JOKYMEHTALMU: B COOTBETCTBHM C JOrOBOPOM MOAPS/A.

12. Opranuzauua-3akazauk — puanain OAO “MPCK 1lenrpa”-“Jluneuxanepro”,

D



13. TIpoeKTHas Oprann3aliis — ONpPEe/IseTcs Ha KOHKYPCHOH OCHOBE,

14. CtpouTte/bHO-MOHTaXkKHas OPraHu3ans — Onpeae/seTes Ha KOHKYPCHOR OCHOBE,

15. PaszpaforaHHass NPOEKTHO-CMETHAA [OKYMEHTALMWA sBNACTCA coOCTBEHHOCTLID 3aKajdMKa W repegaqa ce
TPeTHHM JMiaM Oe3 ero COrjlacHs 3anpeLlacTes.

Hauaasnux ynpasaenus
HePCHERMUGH 20 PA3GUNIUA
0.A. Cepéorun

«__» 2015 2.
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AOS99 KOMNJIEKCHOW aBTOMaTu3aunmn yvactka cetn BJ1-10 kB
d.10 «Mopuubi» MNC «Bopucoskay - .4 «XK. neckn» MNMC «ByTbipkn»
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1. O0mme cBeaeHus

Hacrosimue pexomeHaanuu pa3paboTaHbl Uisi 000CHOBaHUS 3PPEKTHBHOCTH MPHUMEHEHHS
pexnoyzepos PBA/TEL nHa ¢.10 «lopums»y IIC «bopucoBka» - ¢.4 «K. meckm» IIC
«ByTBIpKI».

Pexnoyszep PBA/TEL mpeaHa3zHaueH ajisi IpUMEHEHHUS B BO3AYIIHBIX paclpeneTuTeIbHBIX
ceTsiX Tpex(a3HOTO TMEPEeMEHHOT0 TOKa C H30JMPOBAHHOM, KOMIIEHCUPOBAHHOM WU
3a3eMJIEHHON HeuTpanbio yactoroil 50 [', HoMuHanbHBIM HamnpsikeHueM 10 10 kB B kauecte
ABTOMATUYECKOTO MYHKTa CEKIIMOHUPOBAHUSA CETH C OJHUM WJIM HECKOJbKHUMH HCTOYHHKAMU
MMUTaHUS.

PBA/TEL npennazHadeH sl BBITOJHEHUS CIICTYFOIINX (YHKITHI:
— aBTOMAaTHYECKOE OTKIIIOUEHHUE MOBPEKIEHHBIX YUaCTKOB JINHUMY;
— aBTOMaTHuYecKoe NnoBTopHoe BKItoueHue (AIIB);
— aBTOMATHYECKUH BBOJI CETEBOTO pe3epBHOTO nutanus (ABP);
— ONepaTUBHAs MECTHasl U JUCTAHIIMOHHAs peKOH(UTYpaIHsl CeTH;
— CaMOJIMarHOCTHKA;
— HM3MEpEeHHUe MapaMeTpOB PEKUMOB pabOTHI CETH;
— BEJICHUE JKYPHAJIOB ONEPATUBHBIX U ABAPUIHBIX COOBITHI B INHUMY;
— JNHUCTAHIIMOHHOE yNPABJICHHE.

[Tpumenenne pexnoyzepoB PBA/TEL B pacnpenenuTeNbHBIX CETSAX MO3BOJISIET 3HAYUTEIHHO
NOBBICHTh ~ HAJECKHOCTh  DIIEKTPOCHAOKEHHs  moTpeduTeneli W DIIEKTPONPUEMHHKOB,
aBTOMATH3UPOBATh INPOLECCH IOUCKA M JIOKAIW3ALMKM MOBPEKICHUM Ha JIMHUHU, YMEHBIIHTH
3aTpaThl Ha OOCIyKUBAaHHE DJIEKTPUYECKON CETH, ONTUMU3UPOBATh pabOTy AUCIETYEPCKOrO U
OIEpaTUBHOIO IE€PCOHANA, IMOBBICUTH TEXHUYECKHUH YPOBEHb OKCIUIyaTallMd 3JIEKTPUYECKHUX
ceTei W, B KOHEYHOM C4YeTe, CO3JaThb YIpaBIsIEMblE M  aBTOMATU3MPOBaHHbBIC
paclpenesUTeNbHbIE CETH HOBOI'O IIOKOJICHUS.

Pekmoyszep PBA/TEL o6mamaeT cieayomuMy OTINIATETFHBIMA OCOOCHHOCTSIMH:
— OTCYTCTBHE HEOOXOIMMOCTH B 00CITY)KHUBaHUH,
— HHTErpanys B CUCTEMBI IUCIETYEPCKOTO YIIPaBICHHUS,
— crenuanbHble (PyHKIMH PEICHHOM 3alUThl U aBTOMAaTHKY;
— yZ100CTBO M MPOCTOTAa MOHTAXKa HA ONOPHI JIMHUMH;
— BCTpPOEHHass CHCTEeMa M3MEpEHHs TOKOB U HampsiKeHUH ¢ 00eux CTOpOH
KOMMYTAallMOHHOTO MOJYJIS;
— HCIOJb30BaHNE KOMOMHUPOBAHHOM TBEPJON U BO3AYIIHON M30JISALUN B KOHCTPYKIIMU
KOMMYTAallMOHHOTO MOJYJIS;
— HaJIe)KHas cucteMa OecriepeOotHOTO MUTaHMS;
— BEJICHUE JKyPHAJIOB ONIEPATUBHBIX U aBAPUIHBIX COOBITHI B INHUMY;
— MaJible MaccorabapuTHbIE T0Ka3aTelNu;
— BaHJAJI03AIIUIIECHHOCTD.



2. MeTonnka BbI0Opa MeCT YCTAHOBKH PEKJIOy3epPOB (OlleHKa TeXHHYecKoro 3¢gpgexra or
BHE/IPEHUS PEKJIOYy3epOB)

2.1. Kputepum K BbIOOPY MeCT YCTAHOBKH
2.1.1. Dramsl 10 BEIOOPY MECT YCTAHOBKHU PEKIOY3EPOB

[Tpomiecc BbIOOpa MecT ycTaHOBKH pekioy3epoB PBA/TEL B pacmpenenuTenbHBIX CETSIX
MO>KHO pa3JeUTh Ha CIECAYIOIIHAE OCHOBHBIC JTAIIbL.

e OmnpeneneHue Ha3HAYECHUS YCTAHOBKH PEKIIOY3€POB.
e Brpi0op kpuTepHs ONTUMHU3AINH yCTaHOBKH.
e OmnpeneneHue MECT yCTAHOBKHU.

2.1.2. HazHaueHHe yCTaHOBKH PEKIIOY3€pPOB

B namem ClIydan OCHOBHBIM HAa3HAYCHUCM YCTAHOBKH PCKIIOY3CPOB ABJIACTCA «KominuiekcHas
aBTOMATHU3allMs CETW», T.C. YCTAHOBKAa PEKJIOY3epOB C LENbIO MOBBIMICHUAS HAIC)KHOCTH
NIEKTPOCHA0KEHUS BCEX TIOTPEOUTEICH.

2.1.3. Be1Oop KpuTepHs ONTUMH3AINN YCTAHOBKH

KpureprieM onTuMu3anuu BbIOOpa MeCTa YCTAHOBKHM PEKJIOY3€pOB B CETH C IEIIbIO
HOBBIIIEHUS]  HAJEKHOCTH  3JIEKTPOCHAOXKEeHHsT MoTpeOuTeneil  sBiaseTcss MUHUMM3ALUS
COOTBETCTBYIOIIMX TIOKa3aTesleld HAJEeKHOCTH HIIEKTPOCHAOKEHUS CETH TOCie YCTaHOBKH
PEKIIOY3€epOB.

K 1aHHBIM nTOKa3aTessiM HaIe)KHOCTH OTHOCATCS:

e SAIFI — Unnekc cpenHeit 4acTOTHI MOBPEXKICHUH JIMHUHN (OTKI/TON);

WNupekc mokaspiBaeT, Kak YacTo CpPeAHUH MOTPeOMTENb HCHBITHIBACT YCTOMYMBOE
npepbiBaHue (0TKa3) pabOTHI CUCTEMBI B TEUEHHUE IOJa.

e SAIDI — HWupmekc cpeaHed NpPOJOJKUTENBHOCTH NEPEPHIBOB  3JIEKTPOCHAOKEHUS

(ugac/ron).
Wupekc xapakTepusyeT OOIIyI0 CPEIHIOI €XETOTHYIO MPOJA0IKUTEIHHOCTh OTKA30B.

e EUE — Ungaekc cpeqHero HeI0OTITycKa 3MeKTposHepruu (kKBT*u/ron)

2.1.4. OnpeneneHue MECT yCTaHOBKHU

[Ipu ycTaHOBKE PEKIOY3€pOB C IIENbI0 MOBBIIMIEHUS HAJIEKHOCTU AJIEKTPOCHAOKEHHUS BCEX
norpedureneil (MUHUMHU3aLUs MOKa3aTeleld HaJeKHOCTH 3JIEKTPOCHAOKEHUSI CETH) OCHOBHBIM
KpUTEpUEM K BBIOOPY MECT YCTAaHOBKHM PEKJIOY3€pOB SIBJISETCS JIEJCHMS JIMHUMU Ha OTHAEIbHbIC
YUYaCTKH ITyTEM YCTaHOBKH PEKJIOY3€EPOB.

MunumansHoe 3HaueHue nokaszateiss SAIFI qocturaercs nmpu paBHOMEPHOM paclpeaeieHun
PEKII0Y3€epOoB M0 Tpacce JUHUU. DTO O3HAYAET, YTO MPHU BBIOOPE MECT YCTAaHOBKH HEOOXOAUMO
CTPEMUTHCS, UTOOBI BHIMOJIHAIOCH IPUMEPHOE PABEHCTBO.

Ny Ly & congt
Trac

Ni — KoJIM4ecTBO NOTPEOUTENEH MOAKIIOUEHHBIX K Y4aCTKY 1
Li — cymmapHas NpoTsSKEHHOCTh JINHUM € OTHalKaMM Ha y4acTKe 1



[Tpu BBIOOpE MECT YCTAaHOBKM HEOOXOIUMO YUUTBIBATh, YTO NIl BCEro (uaepa pPaBEHCTBO
N, 'Ly moayunTh HE Bcerza BO3MOXHO, TaK KaK TOYKH TOAKIIOUEHHS TOTpeOHuTenen

pacupCaCJICHbI HC PaBHOMCPHO.

2.1.5. Bausuue AIIB Ha moka3arenyd HaIeKHOCTH

Okono 80% mnoBpexIAeHUN B BO3AYLIHBIX PACIPEACIUTENBHBIX CETAX, 110 CBOEH MPHUPOAE
SBJISIFOTCS.  HEYCTOWYMBBIMH, TI03TOMYy IielecooOpaszno mpumensats AlIB. Cratuctuka
MOKa3bIBaeT, 4YTO YycmemHocTh mnepBoro mukina AlIB cokpamjaer ofmiee KOIWYECTBO
oTKIt0ueHui Ha 60%, BTOpoil — gonoaHuTenbHO Ha 20%.

JlenieHTpanu3oBaHHass CHCTEMa CEKIIMOHUpOBaHUs ceTu ¢ mnpumeHenneM PBA/TEL
npeanojaraeT MUHUMalnbHO ofgHokpaTHoe AIIB. Yaie Bcero Ha pekioy3epax peKOMEHAyeTCs
MCIIOJIb30BaTh ABYKpaTHOE, peke TpexkpatHoe AlIB.

B 3aBHUCHMOCTH OT HaJIM4YUS WM OTCYTCTBUS aBTOMATHUKHU MOBTOPHOI'O BKJIIOYEHMS B CETH,
I7ie INIAHUPYETCS] YCTAHOBKA PEKIIOY3€pOB, IPUMEHEHNE JELEHTPAIIN30BAaHHON aBTOMAaTU3alllH C
MHOTOKPAaTHBIM aBTOMaTHYE€CKUM MOBTOPHBIM BKItoueHHeM JuHuM (AIIB) mo3Bosnsier B cpenneM
COKpaTUTh KOJIMYECTBO OTKItoueHni Ha 20% npu ucnosnb3zoBanuu aBykpatHoro AIIB u Ha 25%
— pu TpexkpaTtHoMm AlIB.

2.2. TpeOoBaHNe K YPOBHAM NMOKAa3aTeJsl HAIEKHOCTH

CornacHo uneneil nporpammel «MHHOBamuoHHOro passutus xonauHra MPCK» npu
PEKOHCTPYKIIUH CETe HE0OXOAUMO CTPEMUTHCS K CIEIYIOIIUM IOKa3aTeNsIM HaJle)KHOCTH:

e SAIFI - 2 oTkitoueHus Ha OTPEOUTENS B TOJ;
e SAIDI - 60 MmuryT Ha TOTpEOUTENS B TOJI.



3. [IpensiokeHne MO PEKOHCTPYKIMH (pUIePOB

3.1. Ounenka TeXHHYeCKOro I(peKTa OT BHEIPEHHS PEKI0Y3€POB

CornacHo MeTOMKE K BHIOOPY MECT YCTaHOBKHM PEKJIOY3€pOB, ONMMCAHHOM B paszene 2. Obul
npoBeneH aHanu3 cetd §.10 «opuus» IIC «bopucoska» - ¢.4 «K. neckn» IIC «byTbipkn» ¢
pacueToM TOKa3aTened HaJAEeKHOCTH JJIEKTPOCHAOXKEHHsT M BbIOOpAa MECT YCTAHOBKH
PEKII0Y3€pOB.

[Tpu oueHke mMokasaTesell HaJeKHOCTH CUMTAEM, YTO Ha peKiioy3epax OyIeT yCTaHOBIIEHO
2-x kpatHoe AIIB. B xone aHanu3a OleHUBAIUChH MOKA3ATENN HAACKHOCTH O PEKOHCTPYKIIMHU
CETH H IOCIIE.

[Toka3zaTenu HaeKHOCTH JUJIsl BCEX BapUAHTOB (J0 U MOCHIE PEKOCTPYKLUHI) PACCUNTHIBAIHNCH
B mporpammHoM  kommiekce TELARM, paspabotku  «TaBpuma  DOnextpux». Ilo
IIPEIOCTABJIEHHBIM HCXOIHBIM JIaHHBIM IIPOPHCOBBIBANIACH MaTeMaTHuYecKas MOJENb CETH U
PacCUUTHIBAINCH HEOOXOMMBIC TaHHBIE.

OpHoNMHEHAs cXeMa CEeTH JI0 M TOoCje PEKOHCTPYKIUH H300pakeHa Ha pHCyHKax [-2.
Mecra ycranoBku pekiioy3epoB PBA/TEL BeIOpaHbI Ha CIEAYIOMNX OTIOPAX:

R1 — omopa 288 .10 «I"opute» I[1C «bopucoBkay;

R2 — omopa 88 ¢.4 « XK. neckn» I1C «byTbIpkn»;

R3 —onopa 5 Ha ortnaiike ot onopsl 129 Ha ¢.4 « K. neckn» [1C «byThipkn»;

R4 — onopa 4 ornaiiku ot onopsl 99 ¢.10 «"opuns» I[1C «bopucoBkay;

RS — omopa 206 ¢.6 «JIT3» I1C «bopucoBkay;

R6 — cymectByromuii PBA ycranosien Ha onopax 1446 u 1448 ¢.10 «I"opuwusi» 11C

«bopucoBkay;

3Ha4YeHUsI TOKa3aTeliel Ha/JeKHOCTH B 3aBUCHMOCTH OT BapHaHTa CBEACHBI B Tabmuiy 1.
IToBbIIeHNe Moka3aTeneil HaZle)KHOCTH CPaBHUBAETCS C MTOKA3aTeNsIMU HAJIe)KHOCTU B 0a30BOM
BapuaHTe (JI0 PEKOHCTPYKITUH).

Tabmuma 1. CpaBHEeHHE TTOKa3aTEIeH HAaICKHOCTH.

HanmenoBanme Aptomarm3anus | ¢.10 «["opuisny $.6 «JIT3» b.4 «K. meckm»
napamerpa ceTu I1C «bopucoska» | IIC «bopucoBka» I1C «byThIpKI»

Cpennee uncio hice) 6,48 4,62 4
OTKJIFOYEHUH B CETH
(SAIFI), oTki/ron rmocie 2,04

Cpemmsis 70 7,78 5,35 5.2

IPOIOJKUTEITHHOCH
OTKJIFOUEHUH B CETH - 2.72
(SAIDI), yacos/rox ’
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3.2. Auroputm padoThl CeTH NMPH BHIOPAHHOM BapUAHTE PEKOHCTPYKIMHU

1. HopmanwHblit pexxum pabotsl (Puc.3):

— Beikimouarenu ¢.10, ¢.6 T1IC «bopucoka» u ¢.4 [1C «byThIpkr» BKIIIOYEHBI;
— pexinoy3sepbl R2, R3, RS, R6 BkitoyeHsl;

— pexnoy3sep R1, R4 otkmntouen.

8 A
s9. 10 4. 4

@ITlilililil@

I1C «bopucosckas

I1C «byTbIpcKas»
38A 10 A 53A 37A

25 A

T s19. 6
O

I1C «bopucosckas

Puc.3 Ilpennaraemasi cxema ceTu

2. AmapwuitHblil pexuM, noBpexaenne Ha ydactke «§.10 I1C «bopucoka» — R6» (puc.4):
— BoIkJtouarens B 514.10 [1C «bopucoBka» OTKII0YAETCSE OT TOKOBBIX 3aLIUT;

—npoxoaut AIIB Beikmouarens B a4.10 [1C «bopucoskay;

Ecnu nmoBpexaeHne He yCTpaHMIIOCh, TO:

— pekinoy3ep R6 oTkimtouaeTcs OT 3alIUThl MUHUMAIBHOTO HAMIPSKCHHUS,

— R1 nepekmtouaer nuranue HenoBpexkaeHHoro yuactka BJI Ha §.4 [1C «byTeipkn.

8
g4. 10 4. 4

®+/.l.l.l.l._@

I1C «bopucockas TIC «byTbipckas»

38A 10 A 53A 37A
25 A

T 4. 6
. e et

I1C «bopucosckas

Puc.4 Ilospexnenue Ha ydactke «¢.10 IIC «bopucoBka» — R6»
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3. ABapuifHBIN pEXHM, MOBPEXKAeHUE Ha yuacTke «R6 — R1» (puc.5):

— pexiioy3ep R6 oTkIIt0ouaeTcst OT TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoysepa R6;

Ecnu noBpexxaeHue He yCTpaHUIIOCh, TO:

— R1 nepekmtouaer nuranue HenoBpexaeHHOro yuactka BJI Ha ¢.4 [IC «byThipkny;
— R1 oTkirouaercst OT TOKOBBIX 3aIlUT.

8 A
s9. 10 4. 4

~— .gﬁ.i.i.i.—@

I1C «ByTbIpcKas»

I1C «bopucosckas

38A 10A 53A 37A
25A

T 4. 6
—

I1C «bopucosckas

Puc.5 IoBpexnenue Ha yuactke «R6 — R1»

4. ABapuiiHblil pexxuM, IoBpexaeHne Ha yyacTke «R1 — R2» (puc.6):

— pexioy3ep R2 oTkitouaeTcst OT TOKOBBIX 3aIlUT;

— R1 mepexmovaer nutanue HenoBpexaeHHoro yaactka BJI Ha ¢.10 I[1C «bopucoBkay;
— R1 oTkiro4aercst OT TOKOBBIX 3aIIUT.

8 A
g4, 10 a4 4

@lTlil?lilil@

T1C «byTbIpckas»

I1C «bopucosckas

38A 10 A 53A 37A
25A

T 4. 6
O

[1C «bopucoBckas

Puc.6 IloBpexaenue Ha yuyactke «R1 — R2»
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5. ABapuiiHBIN peXHUM, MOBpeXAeHUE Ha yuacTke «R2 — R3» (puc.7):

— pexiioy3ep R3 oTkitouaeTcst OT TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoysepa R3;

Ecnu noBpexxaeHue He yCTpaHUIIOCh, TO:

— R1 nepekmtouaer nuranue HenoBpexaeHHoro yuactka BJI Ha ¢.10 IIC «bopucoBkay;
— R2 oTkitoyaercs OT TOKOBBIX 3alIHT.

8 A
s9. 10 4. 4

(o w m
1 .l.l.\V.l._@

I1C «bopucosckas TIC «ByTbIpckas»

38A 10A 53A 37A
25A

T 4. 6
—

I1C «bopucosckas

Puc.7 IloBpexnenue Ha yuactke «R2 — R3»

6. ABapuiiHblil pexxum, noBpexaeHue Ha yyactke «§.4 IIC «byteipkn» — R3» (puc.8):
— BbIKit04YatTesnpb 94.4 [1C «byThIpKW» OTKIIOYAETCS OT TOKOBBIX 3AIIIMT;

— npoxoaut AIIB Beikmtouatens 4. 4 11C «byTeipku»;

Ecnu noBpexeHue He yCTpaHWIOCh, TO:

— pexiioy3ep R3 oTkirouaeTcs OT 3alMThl MUHUMAJILHOTO HAIPSKEHMUS,;

— R1 mepexmovaer nutanue HenoBpexaeHHoro yaactka BJI Ha ¢.10 ITC «bopucoBkay.
8

] E-E B

Ic «Bopnconacxaﬂ I1C «byTbIpcKas»

38A 10A 53A 37A
25 A

T 519, 6
-

I1C «bopucosckas

Puc.8 IToBpexxnenne Ha yyactke «¢.4 [1C «byTeipkm» — R3»
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7. ABapuiHBIA PEXHUM, MOBpEXKAeHUE Ha yuacTke «R4 — R5» (puc.9):

—pekiioy3ep RS oTkiro4aeTcss OT TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoysepa R5;

Ecnu noBpexxaeHue He yCTpaHUIIOCh, TO:

— R4 nepexmtouaer nuranue HenoBpexxaeHHoro yuactka BJI Ha ¢.10 IIC «bopucoskay;
— R4 oTkirouaeTcst OT TOKOBBIX 3aIlUT.

4. 4

Tlilililil@

TIC «byTbIpckas»

26 A

L

I1C «bopucosckas
Puc.9 IloBpexaenue Ha yuactke «R4 — R5»

8. ABapwifHbII pexuM, MOBpexkaeHUE Ha yuacTke «§.6 I1C «bopucoska» — R5» (puc.10):
— BbIKIItoUarens 4.6 [1C «boprcoBkay OTKIIFOUAETCA OT TOKOBBIX 3aILUT;
—npoxoaut AIIB Beikmtouatens a4.6 I1C «bopucoBkay;
Ecnu noBpexaeHne He yCTpaHUIOCh, TO:
— pekioy3sep RS oTkimrodaeTcs OT 3alUThl MUHUMAIIBHOTO HAIIPSKEHHUS;

— R4 nepexiouaet nuranue HemoBpexkaeHHoro yuactka BJI Ha ¢.10 TIC «bopucoBkay.

8 A
T 4. 4

.i.i.i.i._@

I1C «byTbIpcKas»

o

[1C «bopucosckas

38A 10A 53A 37A
25 A

= s

I1C «bopucosckas

Puc.10 IloBpexnenue Ha yuactke «(}.6 I[1C «bopucoka» — R5»
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1. UcxoaHble JaHHBIE:

OTTanKuBasCh OT UCXOJHOM OJHOJIMHEHHOIN CXeMbl 3aMELICHUs] pacCMaTpUBaeMbIX (HIEPOB,
Oblla COCTaBJieHAa pacyeTHas CXeMa 3aMelleHuss B mporpaMMHoM kommuiekce TELARM.
BriOpanbl Mmecta yctaHoBku peknoy3epoB PBA/TEL:

R1 — onopa 288 ¢.10 «I"opuus» I1C «bopucoskay;

R2 — omopa 88 ¢.4 «K. meckm» I[1C «ByThIpkm»;

R3 —onopa 5 Ha ornaiike ot onops! 129 Ha ¢.4 « K. neckn» [1C «byThipkn»;

R4 — onopa 4 otnaiiku ot omopsl 99 ¢.10 «opuns [1C «boprcoBkay;,

RS — onopa 206 ¢.6 «JIT3» IIC «bopucoskay;

R6 — cymectByromuii PBA ycranosien Ha omopax 1446 u 1448 ¢.10 «"opums» I1C «bopucoBkay;

PacueTHast cxema mpejcTaBieHa Ha pUCyHKe 1. YCTaBKM BBIKIIOYATENEeH paccMaTpUBAEMBIX
(bumepoB npecTaBiIeHb B Ta0IuUIE 1.

Tabauna 1. YcraBku BeIKIIIOUATENEH pacCMaTpUBaeMbIX PHUIEPOB.
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el B el
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2. Pacuer TOKOB Harpy3km:

CornacHO UCXOAHBIM JIaHHBIM MaKCHUMaJIbHBIM ypOBEHb TOKOB Harpy3ku B 3UMHUN PEKUMHBIA JCHb
cocraBisor 100 A Ha ¢.4 «K. neckn» I1IC «byTsipkm», 30 A u 62 A Ha §.6 u .10 «opuns I1C
«bopucokay coorBercTBeHHO. B mporpamMmmuom komiuiekce TELARM npousBeneHbl pacueTsl Harpy30K
IPOTEKAIOIIMX Yepe3 amnmaparbl JUHUNA B Pa3IMYHBIX pexuMax. B pacuere mpuHATO, 4TO KOI(PPUIMEHT
3arpy3ku Bcex TII ogumHakoBbId. Pe3yabTaThl BEIYUCICHUH 3aHECEHBI B TAOIHUITY 2.

Pexum, npu koropom Beikimouatens B 4.4 K. meckm» IIC «bByThlpkn» OTKIIOYEH, a NMHUTaHUE
norpedureneit auHMK ocymecTBisieTcss oT (.10 «opunb» IIC «bopucoBka» 0003HAYUM Kak
«pexkum 1». [Tutanue norpeduteneil B pexxume 1 BO3MOKHO TOJIBKO 70 peknoy3epa R3 mo ycrnosuto
MaKCHMaJIbHOTO MaJICHUs HAIIPSKEHUS.

Pexum, mpu kotopoMm BbeikItouaTensb B 4.6 «JIT3» IIC «boprucoBka» OTKIIOYEH, a MUTAHUE NTOTPE-
oureneit muauK ocyuectisiercs oT ¢.10 «opunb» I1C «bopucoBka» 0003HAUNM KaK «PesKUM 2».

Pexum, nipu xkotopom BbsIkiItouatTens B 14.10 «Iopune» I1C «bopucoBka» OTKIIOUEH, a MUTAaHUE
norpedureneil nuHun ocymectBisercs or (.4 «K. meckm» IIC «bByrbipkm» 0003HAUMM Kak
«pexkum 3». Iluranue nmorpeOutenedt B pexxume 3 paccMOTpPeHO 10 pekioy3epa R6, T.k. muTaHue
HArpy3KH 3a 3THM anmapatoM npeanodrurensHee ¢ ¢.6 «JIT3» TIC «bopucoBkay mo BenwunHE MaACHHS
HaIPsSDKEHUS.

Pexum, npu xkotopom BbikiItouaTens B f4.10 «Iopune» [1C «bopucoBka» oOTKIIIOUEH, a MUTAaHUE
norpeduteneit auHun (o R6) ocymectBugercs ot (.6 «JIT3» IIC «bopucoBka» 0003HaUYUM Kak
«pexum 4.

Tabmura 2. Toku Harpy3Kku Ha pacCMaTpUBAaeMbIX puaepax.

No KommyrarmoHHbIi Hopmainbnsliii Pexum 1 | Pexxum 2 | Pesxxum 3 | Pexum 4
anmapar pexum (A) (A) (A) (A) (A)
U ic dbopncomes 4 9 | w0 | o 0
2 ch);g;ggl:ll;?));Ka 51 51 0 51 58
3| e gy;f;ﬁg: 100 0 100 135 135
4 R1 0 47 0 34 34
5 R2 11 37 11 44 44
6 R3 53 0 53 84 84
7 R4 0 0 47 0 8
8 RS 26 26 23 26 33
9 R6 38 81 38 7 0

[Ipu pacuere ycraBok Bbikitouatesns a4.10 «["opums» IIC «bopucoBkay, TOk Harpys3ke AJaHHOTO
BbIKIO4arenss B3AT 111A, 4TO COOTBETCTBYET €ro 3HAYEHUIO aBTOMAaTUYECKOM pE3€pBUPOBAHMHU
¢. 6 «JIT3» IIC «bopucoBka» «JIT3» u ¢. 4 «K. necku» I1C «ByTIpKI» 0JHOBPEMEHHO.

VYuutbiBasg BENIWYMHY TOKAa Harpy3kKd B pexume pesepBupoBaHus Ha A4.10 «lopuusn»
IIC «bopucoBka» nm Ha 4.4 «K. meckm» IIC «byTelpkn» HeoOXxoaMMa 3aMeHa CYyIIECTBYIOIIMX
TpancdopmaTopos Toka 100/5 Ha TpanchopmaTopsl ¢ ko3 dpuuuentom Tpanchopmamuu 150/5.



3. Pacuer TOKOB KOPOTKOI0 3aMbIKAHHUSI:

CornacHo ucxonausiM AanHbiM Ha muHax 10 kB TIC «bopucoskay Ik3amax=1874 A; Ikamin=1210 A.
Ha mmnax10 kB I[IC «byteipkm» Ik3amax=3060 A; Ik3min=2135 A. 3HaueHne MUHHUMAJbHBIX TOKOB
IBYX(a3HBIX METAUIMYECKUX 3aMBIKAHUI B Pa3HBIX PEKMMaX B CaMbIX OTJAJICHHBIX TOUKAaX 3alllHIlae-
MOTO y4YacTKa CBEJICHBI B TaONMUITy 3. 3HaUCHUE MAaKCUMAaJIbHBIX TOKOB KOPOTKOTO 3aMBIKaHUSI HEOOX 01~
MBIX JIJIsl pacueTa (IPOBEPKH) YCTaBKU TOKOBOW OTCEYKHU B TOJIOBHBIX BBIKJIIOUATENSIX YKa3aHbl B TaOIu-
e 4. PacueTbl TOKOB KOPOTKOTO 3aMbIKaHUs BBIIIOJHEHBI B TporpaMMHoM Komiiekce TELARM.

Tabmuua 3. Toku K3min Ha paccMaTprBaeMbIX puaepax.

Ioxi | Iox2 | Ioxs | Ioks | Ioxs | Ioxs | Iox7 | Ioxs | Iexe | Iokio | Iokii
Pexum 1 - - - - 304 - 252 - - - 408
Pexum 2 - 286 - - 304 - - 193 - - 408
Pexxum 3 216 - 246 - - 452 - - - 319 -
Pexunm 4 192 - - 340 - - - - 243 - -

Tabnuua 4. Toxu K3max Ha paccMaTpuBaembix duaepax.

Ioa | Ioke | Io)ki2

¢.10 «I"opuus I1C «bopucoBkay 688 - -

.6 «JIT3» I1C «bopucoBka» - 445 -

.4 «K. meckn» [1C «BbyTbipkm» - - 810
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4. Aaroput™m padoThl 3allIUT U ABTOMATUKH

1. HopmanbHsriii pexxum padotsl (Puc.3):

— Boiktouarenu ¢.10, ¢.6 I1C «bopucoska» u ¢.4 I1C «byTbIpki» BKIIOUYEHBI;
— pexinoy3sepbl R2, R3, RS, R6 BkitoyeHsl;

— pexioysep R1, R4 oTtknroues.

8 A
5. 10 T s4. 4
~— _ mamms EEES ERm mam e
TIC «bopucoBckas l l l l I1C «BbyTbIpckas»
38 A 10 A 53A 37A
25 A
T 4. 6
ot

TIC «bopucoBckas

Puc.3 Ilpennaraemast cxema cetu

2. ABapuitHblil pexxuM, oBpexaeHue Ha yaactke «¢.10 I1C «bopucoska» — R6» (puc.4):
— BbIKJTIO4YaTedb B 514.10 [1C «bopucoBka» OTKII0YAETCS OT TOKOBBIX 3allIUT;

—npoxoaut AIIB Beikmouatens B a4.10 [1C «bopucoBkay;

Ecnu noBpexaeHne He yCTpaHUIOCh, TO:

— pekioy3ep R6 oTkimtouaeTcs OT 3alMThl MUHUMAIBHOTO HAIIPSHKCHHUS,

— R1 nepekmtouaer nuranue HenoBpexaeHHoro yuactka BJI Ha ¢.4 [1C «byThipkn.

8
s4. 10 4. 4

@+}.l.l.l.l.—@

I1C «bopucosckas TIC «byTbipckas»

38A 10A 53A 37TA
25 A

T 4. 6
. e e

I1C «bopucosckas

Puc.4 Tospexnenne Ha ydactke «¢.10 [IC «bopucoBka» — R6»



3. ABapuifHBIH peXHUM, MOBpEXKAeHUE Ha yuacTke «R6 — R1» (puc.5):

— pexnoysep R6 oTkiitouaercs 0T TOKOBBIX 3allUT;

—npoxoaut AIIB pexnoy3zepa R6;

Ecnu noBpexaeHue He yCTpaHUIIOCh, TO:

— R1 nepekmtovaer nuranue HenoBpexaeHHOro yuactka BJI Ha ¢.4 [IC «byThipkny;
— R1 oTkiIt04aeTcs OT TOKOBBIX 3aIIUT.

8 A
5. 10 4. 4

on e e e e N

I1C «bopucosckas TIC «ByTbIpckas»

38A 10A 53A 37A
25A

T 4. 6
—

I1C «bopucosckas

Puc.5 IloBpexnenne Ha yuactke «R6 — R1»

4. ABapuiiHbI{ pexuM, OBpekIeHNUE Ha ydacTke «R1 — R2» (puc.6):

— pexnoysep R2 oTkitouaercs OT TOKOBBIX 3aIlUT;

— R1 mepexmovaer nutanue HermoBpexaeHHoro yaactka BJI Ha ¢.10 I[1C «bopucoBkay;
— R1 oTkirogaercst OT TOKOBBIX 3aIUT.

8 A
9. 10 4. 4

@.T.i.q}’\.i.i.—@

TIC «bopucosckas TC «byTbIpcKas»

38A 10 A 53A 37A
25A

T 4. 6
O

TIC «bopucoBckas

Puc.6 IloBpexnenue Ha yuactke «R1 — R2»
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5. ABapuiiHBIN peXHUM, MOBpeXAeHUE Ha yuacTke «R2 — R3» (puc.7):
— pexnoysep R3 oTkitouaercs 0T TOKOBBIX 3allUT;
—npoxoaut AIIB pexnoy3zepa R3;
Ecnu noBpexaeHne He yCTpaHUIOCh, TO:
— R1 nepekmtouaer nuranue HenoBpexaeHHoro yuactka BJI Ha ¢.10 IIC «bopucoskay;
— R2 orkimrouaeTcst OT TOKOBBIX 3QIIIHT.

8 A
9. 10 a4. 4

@ITlilil\ylil@

TIC «bopucosckas TC «byTbIpcKas»

38A 10 A 53A 37A
25A

T 4. 6
B

TIC «bopucoBckas

Puc.7 IloBpexaenue Ha yuactke «R2 — R3»

6. ABapuifHBIN peXuM, oBpexaeHue Ha yuacTke «d.4 T1C «byTteipku» — R3» (puc.8):
— Beikmouatenb 94.4 [1C «byThIpKi» OTKIIIOYAaeTCs OT TOKOBBIX 3aIIIHT;

— npoxoaut AIIB Beikmtouatens s14. 4 1IC «byTeipkn»;

Ecnu noBpexaeHne He yCTpaHuiIoCh, TO:

— pexnoysep R3 oTkitoyaercs oT 3a1IUThl MUHUMAJIBHOTO HAIIPSDKEHHUS,

— R1 mepexmovaer nutanue HenoBpexaeHHoro yaactka BJI Ha ¢.10 ITC «bopucoBkay.

8 A
s, 10

@lTlilililfyfﬁ@

I1C «bopucosckas I1C «ByTbIpcKas»

38A 10A 53A 37A
25A

T 4. 6
-

I1C «bopucosckas

Puc.8 IloBpexxaenue Ha yuactke «¢.4 I1IC «byToipkm» — R3»
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7. ABapuilHbI pexxuMm, MoBpexaeHue Ha yyactke «R4 — R5» (puc.9):
— pexiioy3ep RS oTkimrouaercss OT TOKOBBIX 3allNT;
—npoxoaut AIIB pexnoysepa R5;
Ecnu noBpexaeHne He yCTpaHUIIOCh, TO:
— R4 nepexmouaer nutanue HenmoBpexaeHHoro yyactka BJI Ha ¢.10 TIC «bopucoBkay;
— R4 oTkirouaeTcst OT TOKOBBIX 3aIlUT.

4. 4

Tlilililil@

I1C «ByTbIpcKas»

L o

TIC «bopucosckas

Puc.9 [loBpexnenne Ha yuactke «R4 — R5»

8. ABapwiiHbII pexuM, MOBpexkaeHNe Ha yuacTke «§.6 I1C «bopucoska» — R5» (puc.10):
— BbIKIrouarens 514.6 [1C «bopucoBkay OTKIIFOYAETCA OT TOKOBBIX 3aILUT;

—npoxoaut AIIB Beikmtouarens s514.6 [IC «bopucoBkay;

Ecnu noBpexaeHne He yCTpaHUIOCh, TO:

— pekioy3ep RS oTkimouaeTcs OT 3alMTHl MUHUMAIBHOTO HAIIPSHKCHHUS,

— R4 nepekmtouaer nuranue HenoBpexaeHHoro ydactka BJI Ha ¢.10 I1C «bopucoskay.

8 A

s, 10 T 5. 4
o B8 8 8 8
[1C «bopucosckas l l l l IIC «ByTbIpckas»

38A 10 A 53A 37 A
25 A
/T\\ 4. 6
wret—
N

I1C «bopucosckas

Puc.10 IoBpexnenue Ha yuyactke «(d.6 [1C «boprucoBka» — R5»



5. Pacuer ycraBok P3unA:

Mertoauky pacuera yctaBok P3uA cBeneM B Tabnuiy S:

Tabnuna 5. Meroauka pacuéra ycraBok P3uA

12

[Tapa-
Ne pa- PacuérHoe ycnoBue PacueTrHbIe BbIpaKeHUs [Ipumeuanue
METp
1 OtcTpoiika oT Makc. TokKa v I, -(A+¢&)k,, ) CwM.
Harpy3Ke Rec33 k, ’ [Mpunoxenue 1
MT3
) CornacoBanue ¢ 3alllUTaMH MT31 BB_I0B )
MT31 BBILIECTOAIIETO alapara Reel5 = ’
IReclS HI P (1 + gi)
CorjracoBaHue ¢ 3alUTaMu 11];4;31; > IthgleKB (+e); )
HIKECTOSIIIETO anmnapara -
OrneHka 4yBCTBUTEIBLHOCTU K _ 1(2)Kn >1.5:
3 ”yg - MT31 = 1o~y -
3aIUThI IRects
CornacoBaHue ¢ BpeMeHEM
MT31 > MT31
4 cpabaTbIBaHUsI HUKECTOS- t,  ty +At
AMT31 1IEro KOM. armapara Cwm.
“ CornacoBaHue ¢ BpeMEHEM [Ipunoxenue 1
5 MT31 < MT31
cpalaThIBaHUS BBIIIECTOS- t,,  Stgg —At
11eTr0 KOM. anmnapara
B cooTBeTcTBHM € peKOMEH1alu-
6 £ ATIB el GupMBI H3TOTOBUTENS TIPUHH-
“ MAaeTCs:
4c, 10 c.
3MH BB ATIBBB MII3 BB BB
D S A A R
CornacoBaHue ¢ BpeMeHEM
3MH Cwm.
7 t., cpabateiBarust AIIB Bbie-
[Ipunoxenue 1
CTOSIIIETO KOM. anmnapara MT31BE .  MI3BB . BB
+t) +1) +1!
P p
CornacoBaHue AeicTBUs
3MH 3MH ABP BB 3MH
8 - 3MH u ABP BrImecrosie- te, 2t +1,,, to, =3¢
ro KOM. amnmnapara
CoriacoBanue IeUCTBUS
ABP ABP 3MH BB ABP
9 t., ABP u 3MH BbIIecTOs1IIC- t, 21, +1,,, t., =1lc
ro KOM. ammnapara
T0 I(3)Kn B koH1ie 3am.
11 Pacuer TO Igp 2I3)Kn-(1+¢,); (3)
[0 y4acTka
"8 | Orenka 4yBCTBUTEILHOCTH K I3)Kn 1.2 I(3)Kn B Havane
12 llyg TO —_ b
3alUThI I

3alll. y4aCcTKa




6. Kapra ycraBok P3nA

HaumenoBanue: R1
Hanpasnennsie 3amurer:—
MT3 -90 A, 0,25¢
MT3yck —90 A, 0,1c.
ABP -2lc.

HaumenoBaHnue: R6 S P ——— HaumenoBanue: R3
MT3 - 155 A, 0,35¢ MT3 70 A o1se MT3 - 165 A, 0,35¢
MT3yck - 155A, 0,1c. - MT3yck - 165A, 0,1c.

TO-800A,0c MT - 70A, 0,1c.
° ATIB - 2¢, 10c. Syck - 704, 0,1c ATIB - 2¢, 10c.
MT3-235A,0,5¢ { A AIIB — 2c, 10c.
3MH - 20c. 3MH - 20c.
AIIB — 5¢ A ABP -21c. 4
a4. 10 A,
i . B B -
I1C «BopucoBcKas HanmenoBanue: R2 IIC «byTteIpckas»
Hanpasnennsie 3ammrer:—
R4 38 A 10 A MT3 — 70 A, 0,15¢ 37 A TO - 1000 A, 0 c
= MT3yck — 70 A, 0,1c. MT3-210A,0,5¢
HanmenoBanue: R 25 A ATIB — 2, 10c. ATIB — 5¢
HanpasneHnHsie 3aUTHI: |
TS = L0 £, D25 4. 6 HamnpasiieHHbIC 3aIATHI: <—
MT3yck - 100A, 0,1c. MT3 — 90 A. 0.25¢
AllB —2¢, 10c. . MT3yck - 90A, 0,1c.
AIIB — 2c, 10c.
HanpasiieHHbIe 3a1UTEI: | I1C «bopucosckas
MT3 -20 A, 0,15¢ HaumenoBanue: RS
MT3yck — 20 A, 0,1c. HanpagienHsie 3auThl:— TO-550A,0¢
ATIB — 20, 10c. MT3 =50 A, 03150 MT3 - 150 A, 0,5 C
MT3yck - 50A, 0, lc. AIIB —5c¢
AIIB — 2c¢, 10c.

HanpasneHHbIE 3a1UTHL: <—
MT3 -70 A, 0,25¢
MT3yck - 70A, 0,1c.

AIIB —2c, 10c.

Puc. 11. Kapra ycraBok P3uA

VYcraBku P3uA 3amutsbix anmnapatoB PII «"oputis» BeiBecTH. Pesxumbl, He pacCMOTPEHHBIE B IaHHOW MOSICHUTEIBLHOM 3amKCKe, 3anpeTuTh. s nocTrxkenus 6osee BhICOKMX Nokaszarenen HanexHoctn SAIFI u SAIDI
PEKOMEHIOBAaHHO 3aMEHHTH JICKTPOMEXaHUYECKHE yCTporcTBa P3MA 3alMTHBIX anmapaToB pacCMaTpuBaeMbIX (PUIEPOB HA MUKPOIIPOIIECOPHBIE M peau30BaTh Ha HUX ABYKpaTHoe ATIB.



7. CorJjiacoBaHue ¢ peIoXpaHUTeIIMHU

CornacoBanue ycraBok MT3 3amuTHBIX anmapatoB C MpenoXpaHUTENsIMu HukecTosmux TII

npousBeneHo, ucnonbdys BTX mpemoxpanuteneid ¢ ydyeToMm MOJOXKUTENbHON 20%-HOW MOrpenHOCTH.

[IpoBeneHO cpaBHEHHE BpEMEHH PaOOTHI 3alTUT M IUIABKUX BCTABOK MPH MHHUMAIBHBIX 3HAYEHUAX TOKOB
nBYyX(a3HBIX METAUINYECKUX 3aMbIKAHWK B KOHIIE 3amiuimaeMoro ydactka juHuH. CoriacoBanue ¢ BTX

npeloXpaHuTeNeil MpuBeAeHbI Ha pucyHkax 12-14 u B tabnunax 6-8.

e

MNpegospatimens:MKT 10-10-1 2,5| | -\
MNpegoxpanurens:MNET 10-16-1 2,5|

|

o

ol

MNpegosparvmrens: KT 10-20-1 2,5|

MNpegoxpaHyreae:MET 10231512
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o
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Mpen
\ RE

s

A

OEPAHKTENE:

MET 1050125

//

MNpegospaHyrens: KT 10100125

[Taxa]

100

1000

Puc. 12. CornacoBanue ¢ BTX npenoxpanureneii (Pexum 1, 2)

Tabnuna 6. CornacoBanue ¢ npegoxpanurensmu (Pexuwm 1, 2)

Amnmnapar [TorpeOutens
Touka K3 | CornacoBanue

Ne | VcraBku 3amuThl Ne Tun npepoxpanuTens | ty,,1o puc.12

¢.10 | MT3=270A, 0,5¢ | TII-4 IIKT-10-50-12,5 0,5 I(2) K11 +
R6 | MT3=155A, 0,35¢ | TII-860 I1KT-10-50-12,5 1.5 I(2) K5 -
R6 | MT3=155A, 0,35¢ | TII-818 | TIKT-10-31,5-12,5 0,17 I(2) K5 +
R2 | MT3=70A, 0,15¢ | TII-249 | IIKT-10-31,5-12,5 0,2 1(2) K7 -
R2 | MT3=70A, 0,15¢ | TII-859 IIKT-10-20-12,5 0,08 1(2) K7 +
R4 | MT3=100A, 0,25¢ | TII-700 IIKT-10-50-12,5 1,8 I(2) K2 -
R4 | MT3=100A, 0,25¢ | TII-841 | TIIKT-10-31,5-12,5 0,15 I(2) K2 +
RS | MT3=50A, 0,15¢ | TII-142 | TIKT-10-31,5-12,5 0,4 I(2) K8 -
R5 | MT3=50A, 0,15¢ | TII-198 IIKT-10-20-12,5 0,15 1(2) K8 +




ol

MNpeagospaHumens:MET 10-10-1 2,5|

MNpenoxpanvrens:NET 10-16-1 2,5|
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\

Mpegoxpa

R1

HureneTET 10-31.5-1 2,5\

MNpegospanurene:MNET 10:60-12 5

R3] !

[04]

\

MpegoxpaHyTens: MET 10-100-12.5
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LinEs

Ikio]

100

1000

Puc. 13. CornacoBanue ¢ BTX npenoxpanureneii (Pexxum 3)

Tabnuna 7. CornacoBanue ¢ npegoxpanureisimu (Pexum 3)

Pexnoysep [ToTpeburens
No S — No Tun npepoxpanu- {10 piiC. 13 Touka K3 | CornacoBanue
TCJIA
b.4 MT3=210A, 0,5¢ TI1-696 | TIKT-10-50-12,5 1 I(2) K10 -
¢b.4 MT3=210A, 0,5¢ TII-612 | IIKT-10-31,5-12,5 0,1 1(2) K10 +
R3 MT3=155A, 0,35c TII-815 | IIKT-10-50-12,5 0,4 I(2) K6 -
R3 MT3=155A, 0,35¢c TII-855 | IIKT-10-31,5-12,5 0,05 I(2) K6 +
R1 MT3=70A, 0,15¢ TII-860 | TIIKT-10-50-12,5 3 I(2) K3 -
R1 MT3=70A, 0,15¢ TII-814 | IIKT-10-31,5-12,5 0,2 I(2) K3 -
R1 MT3=70A, 0,15¢ TII-835 | IIKT-10-20-12,5 0,07 I(2) K3 +




1a

0l

3

-

MNpegoxpanurens: KT 1

010125

MNpegospanurens: KT 10-16-1 2,5|

Mpegoxpanumens: 1T 10-20-1 2,5| ‘ \

MNpegoxpanyrens:NET 10-31 51 2,5\

b [MKT 10-50-12.5

[pegoxpaHuTe
d.6]

Mpegoxpadyrens: [T 10100125

16

1000

Puc. 14. CornacoBanue ¢ BTX npenoxpanureneii (Pexxum 4)

Tabnuna 8. CornacoBanue ¢ npegoxpanureisimu (Pexum 4)

Pexnoy3zep [ToTpeburens
No S — No Tun npepoxpanu- {010 pitc. 14 Touka K3 | CornacoBanue
TCJIA
¢.6 MT3=150A, 0,5¢ TII-811 | IIKT-10-100-12,5 10 I(2) K4 -
¢.6 MT3=150A, 0,5¢ TII-711 IIKT-10-50-12,5 0,9 I(2) K4 -
¢.6 MT3=150A, 0,5¢ TII-157 | [IKT-10-31,5-12,5 0,09 I(2) K4 +
R5 MT3=70A, 0,25¢ TII-166 | IIKT-10-50-12,5 3 I(2) K9 -
R5 MT3=70A, 0,25¢ TII-820 | [IKT-10-31,5-12,5 1,3 1(2) K9 +
R4 MT3=20A, 0,15¢ TI1-806 | IIKT-10-31,5-12,5 0,3 I(2) K1 -
R4 MT3=20A, 0,15¢ TII-825 | TIIKT-10-16-12,5 0,08 I(2) K1 +

BriBom: Ha paccmarpuBaembIx ¢uaepax oOecrieurBaeTCsl CeNeKTHBHAas oTcTpoiika MT3 3ammTHBIX
anmaparoB ¢ npeaoxpaHuTensMu HipkecTosmux TII ¢ HoMmuHaNTBEHBIM TOKOM 10 50 A B HOPMAaTbHOM PEKU-
Me u 710 31,5 A B nocneaBapuiiHbIX pexUMax.



MNPUJIO)KEHHUE 1.
TABJIMLIbI BBIBOPA KOO®OUITMEHTOB

Tabmuma 1. OTHOCUTENBHBIC TOTPEITHOCTH U3MEPEHUS TOKA ISl PACYETOB

KomMmyTanonHslii annapar €

1 | Recl$5, SP15, Rec35 0,05

2 | Belkmrouarens, ynpasisieMblil BHemHeln MIT3 0,13

3 | BeimrouaTens, yIpaBiIsieMbli BHEITHIM pelie 0,15

4 | Ilpemoxpanutens, ammapat 0,4 kB 0

Tabnuna 2. k03 PHUIHEHTH BO3BpaTa 3alUThI

Ne [Tapametp O06o3Ha4eHue Koadpunment
1 koa(duieHT Bo3Bpara 3aluThl peKIoy3epa k, 0,95

2 k03¢ dunreHT Bo3Bpara 3amuTsl OM perne k, 0,8

Tabnuma 3. MunuMasbHble BpeMs OTCTPOIKU 10 BpeMeHH ( At )

Bl
B2 PT40+IBPB | | o0 MIT3 Recl5 | Rec3s, SPIS
PT40+2B,PB 0,20 0,21
PT-80 unu PTB 0,40 0,40
MII3 0,15 0,15
Recl5 0,15 0,13 0,15 0,10 0,10
Rec35, SP15 0,15 0,13 0,14 0,09 0,10
Tabmuma 4. Bpemena oTKJIIOYEHUS armapaToB
Ne | Tun annmapata tOTKII
1 | Rec35,SP15, CB15 LD8, CB15 Shell2 0,021
2 | CBI15 LDl, Recl5 0,027
3 Brixarouarenu 10-35 kB 0,060
4 Macasusie Beikiarogarend 10 kB 0,1
5 | lpenoxpanurenp, ammapar 0,4 kB 0,030
Ta6muma 5. Beioop koaddummenTa camosamnycka
Ne [Tapametp O06o03Ha4yeHue Koappuuumenr
1 [Ipu oTcyTcTBUM B cocTaBe HAarpy3Ku 3ekTpoasurareneit 6(10) kB km 1,1 +1,3
2 npu BpeMeHH cpabarteiBanus MT3 6onee 0,3 ¢ k., 1,1 +1,3
3 IIpu paderax ycraBok MT3 mns cenbeckux ceTeit k., 1,8
Tabnuna 6. BpemeHnHble mapameTpsl pene
3HaueHue, ¢
PT-8X,
[MTapamerp O6o3nauenne | PT40+ PT-9X MIT3 RC 5 CM 15
OB, PB i PTB (Recl5) | (SP15, Rec35)
MunuMansHO€E tep
1 TOKOBOI'O 3alllUTHOTO tor_min 0 0 0,005 0,005 0,001
dNIeMEeHTa
MakcumanbHoe — tep
2 | TOKOBOTO SAUHTHOTO for mas 0,1 0,1 0,045 | 0,045 0,045
JJIeMEHTa Ul Kpart- =
HoctH I/Icp=1,2
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