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OO0uue cBegeHusa

[IpoekTHass mOKyMeHTalusi sBIsieTCs coOCTBeHHOCTHhIO ¢ummana [TAO «Pyclmmpo» -
«Kackan BepxneBomkckux ['DCy». Ilepemaua Ttperbell CTOpOHE WM HMHOE pas3rJiallieHue
IIPOEKTHOM JOKyMEHTAllMU TPeOyeT MpeaBapUTEIbHOIO MMCbMEHHOTO COIJIACOBAHUS 3aKa3zuhKa
(pummana ITAO «Pycl'mapo» - «Kackang BepxueBomkckux ['9C»). JlokymMeHTausi He MOXKET
OBITH MCIIOJIB30BAHA JJISl TEXIIEPEBOOPYKEHUS 0€3 yTBEPIKICHHUS.

OcHoBanuem I IPOCKTUPOBAHUSA ABJIAOTCA:

- [Iporpamma TITuP ®wmmana [TAO «Pycl'uapo» - «Kackan BepxueBomkckux ['9Cy;

—  Jorosop Nel200-81-2022 ot 05.05.2022r. «Pa3paboTka mpoekTa TEXHHYECKOTO
MepeBOOPYKEHUSI COOCTBEHHBIX HYK]I PpiOuHCKOM ['DC»;

—  Texuuueckoe 3anaHue Ha pa3pabOTKy AOKYMEHTallMM IO TUTYyly «TexHudeckoe
MIEpeBOOPYKEHHE COOCTBEHHBIX HYX ]I PpiOMHCKOI ['DC»;

—  Texnuueckue TpeboBaHus «Pa3paboTka mMpoekTa TEXHUYECKOTO MEPEBOOPYKEHUS
coOcTBeHHBIX HYX 1 Poionnckoi ['9C»

[lepedyeHp TUTYIOB, pabOT M MPOrpamMM, ¢ KOTOPBIMH TPeOyeTcsl KOOPIMHALIUS PEeIIeHHN
pa3pabaTbIiBaeMOi MPOSKTHOM TOKYMEHTAIUH:

- «Texnnueckoe nepeoopyxenne Poionnckoit 'DC. [TneBmoxo3zsiicteo BJ] u HII».
[Mudp mpoexra 1867.01;

- «Texunueckoe nepeBoopyxenune Peionnckoi ['IC. Cucrema ocymeHus MPOTOYHOTO
TpakTa TUAPOTYpOUH U ApeHakHast HacocHas 3aanust [ DCy». Hudp mpoexra 1867.02;

—  «BepxHuit ypoBeHb aBTOMATH3UPOBAHHOM CHCTEMBI YIIPABICHUS TEXHOIOTMYCCKUMHU
nporeccamu KBBI'OC - Pridunckas I'9Cy». [udp mpoexra 10996791.28.99.39.190.174.

OcHoBHble HOpMaTHBHO-TexHUYeckue noKkymeHTsl (HT/), onpenenstomnie TpeboBaHus K
0(OPMIICHHUIO U COIEPKAHUIO TPOECKTHOMN JOKYMEHTAIIUU:

- [Toctanosnenue IlpaButensctBa PO No 87 ot 16 despans 2008 roga «O cocraBe
pa3zesioB MPOEKTHOM TOKyMEHTALUU U TPEOOBAHUAX K UX CONEPIKAHUION;

— [TocTanosnenue npaBureabcTBa PO Nel1044 ot 21 nekabps 2009 roma «O BHECEHUHU
n3Mmenenus B [lojoxeHune o coctaBe pasielioB MPOSKTHON JOKYMEHTAIMN U TPEOOBAHUSAM K UX
COJZIEPKAHUION;

- [TocTanoBnenue npasurenbctBa PO Ne235 ot 13 anpens 2010 roga «O BHeceHuun
n3Mmenenuii B [lonoxeHune o coctaBe pas/ielioB MPOSKTHOW JOKYMEHTAIIMH U TPEOOBAaHUSAX K MX
COJIEPKAHUION;

— Hammonaneubiii  crangapt Poccuiickoii  ®Depepanuu. «Cucrema MNPOEKTHOM
JOKyMEHTallMK s CcTpouTenabcTBa. OCHOBHBIE TpeOOBaHUS K TNPOEKTHOM M paboueit
nokymeHTaium». 'OCT P 21.1101-2020;

- [IpaBuna YcTpoiicTBa JNEKTPOYCTaHOBOK 7-€ U31aHHUE;

- Texuunueckas nonuruka [ pynmnsl Pycl uapo;

- Crangapt opranmzamun OAO «Pycl'uppo» «I'maposnexkrpocraniuu. Hopmsl
TexHonorudeckoro npoexkruposanuss». CTO Pycl'mapo 01.01.78-2012

- Crannapt opranuzauuu OAO «Pycl'napo» «CuctemMbl TUTaHUS COOCTBEHHBIX HYX[

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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I'DC. Ycnosus cozpanus. Hopmel u tpe6oBanusi». CTO 17330282.27.140.020 -2008;

- Crannapt opranuzauuu OAO «Pycl'napo» «CucteMbl TUTaHUS COOCTBEHHBIX HYXK]T
I'SC. Opranuszanus SKCIUTyaTalui ¥ TEXHUIECKOro o0cmyxuBanus. HopMbl u TpeOoBaHMY;

- Crangapt opranmsaummun OAO «Pycl'mapo» «I'maposnexkrpoctaniuu. CUCTEMBbI
OIIEpaTUBHOI'O NOCTOSSHHOTO TOKa. TeXHUuYecKkue TpeOOBaHMs, TUIIOBbIE TEXHUUYECKHUE PELLICHUS».
CTO PycI'uapo 02.02.105-2013;

—  Pexomennanuun 1o IIPOEKTUPOBAHUIO TEXHOJIOTM4YECKOU qacTu
TUAPOIIEKTPOCTAHIMM U THJIPOAKKYMYJIHUPYIOIIUX 3JIEKTPOCTaHIIMM, YTBEPKACHHbIE IPUKA30M
Munsnepro Poccun ot 30 urons 2003r. Ne285. CO 153-34.20.161-2003;

- [IpaBuiia TEXHUYECKOW IKCILTyaTallMU MIEKTPUYECKUX CTAaHIMN U ceTell Poccuiickon
Oenepaunu, yTBepxkAcHHbIE npukazoM Munsnepro P® ot 19 urons 2003r. Ne229. CO 153-
34.20.501-2003 (P[] 34.20.501-95);

— [1-02-98(2) «O mpoBepke kaleneil Ha HE BO3rOpaHHWE TPH BO3JCHCTBUU TOKA
KOPOTKOT'O 3aMbIKaHU»;

—  Ilpuka3 MunucrepcrBa sHepretuku Poccuiickoit ®@enepanuu Ne97 ot 13 despans
2019 roma «TpeOoBaHusl K KaHajlaM CBSI3U Ui (DYHKIIMOHUPOBAHUS PpEIEHHON 3alUThl U
aBTOMAaTHKIN;

- [Ipuka3z MunucrepctBa sHepretukn Poccuiickont @enepaunu Ne546 ot 10 nroHs
2020 roga «O0 yTBepKIeHUN TPEOOBAHUI K PENICHHOM 3aI[UTE M aBTOMATUKE PA3JTMYHBIX BHIOB
1 ee (PyHKIHOHUPOBAHUIO B COCTaBE SHEPrOCHCTEMbl M O BHECEHMH HU3MEHEHMH B IpPUKAa3bl
Munsnepro Poccun ot 8 deBpans 2019 1. Ne80, ot 13 derpans 2019 r. Ne100, ot 13 deBpans
2019 r. Nel101x»;

- [IpaBuma B3aUMOJNEWUCTBUS  CYOBEKTOB  DIIGKTPOIHEPTETUKH, IOTpeOuTenei
JIEKTPUYECKOM SHEPrUU MpU MOArOTOBKE, BbIJAau€ W BBINOJHEHUM 3aJaHUN IO HACTPOMKe
YCTPOMCTB pEIEHHOMN 3alIUThl 1 aBTOMATHKHU, YTBEPKJICHHBIE MTpuKa3zoM MuHsHepro Poccun ot
13.02.2019 Ne 100;

—  IlpaBuna co3zganus (MoJepHHU3AIMN) KOMIUIEKCOB U YCTPOUCTB PEIEHHOM 3aluThl U
ABTOMAaTUKHU B SHEPrOCUCTEME, YTBEPKACHHBbIE NpukazomM MunsHepro Poccum ot 13.07.2020
Ne 556;

- I'OCT P 58669-2019 «Enunas »sHeprerudeckas cuUCTeMa W H30JUPOBAHHO
paOoratoire sHeprocucreMsl. PeneliHas 3amura. TpanchopmaTopbl TOKa H3MEpUTENIbHBIE
MHAYKTUBHBIE C 3aMKHYTBIM MarHUTOIPOBOJOM /sl 3allUThl. MeTOIUYecKue yKazaHus IO
OIpeJIeJIEHUI0 BPEMEHH JI0 HACBIIIEHUS IPU KOPOTKUX 3aMbIKAaHUSX).

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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1 XapaKTepI/lCTI/lKa HCTOYHHUKOB 3ﬂeKTp0CHaﬁ)KeHI/IH B COOTBETCTBHH C
TEXHUYCCKUMHU YCJIOBUSAMH HA ITOAKIIOYECHUEC 00beKTa KAaNUTAJbHOI0
CTPOUTEIILCTBA K CETAM 3J'IeKTp0CHaﬁ)KeHI/IH oﬁmero m0JIb30BaHUsA

B xauectBe uctounnkoB nutanusi CH npuHSTHI IMHBI FeHepaTOpHOro HanpsbkeHus 13,8 kB
OmokoB  reHeparop-tpanchopmarop u  OOMOTKM  HH3KOro  HampspkeHus 6,3 kB
aBToTpancopmaropos cBsi3u AT1 u AT2, ycranosnennsix Ha OPY-220/110/6,3 kB.

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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2 OO0ocHOBaHMe NPUHSATON CXeMBbI JJIEKTPOCHAOKEeHH S, BLIOOPAa KOHCTPYKTUBHBIX
U MH:KEHEPHO-TeXHNYeCKHUX pPellleHUil, HCIO0JIb3yeMbIX B CHCTeMe
3JIEKTPOCHAOKEeHU ST

2.1  Arperarabie CH (mmutel BG4N, BG6N)

Jlia obecrieyennem nutaHus TokonpueMHukoB CH nepemennoro toka 220/380 B
TUAPOArperaToB IMpeayCMaTpUBAETCs yCTPOMCTBO JaByXcekimoHHoro PVY-0,4 kB, cekuun
KOTOpOro MHTAITCA: OJHAa OT IOHWXawllero TpaHcdopmaropa wmomHocThio 400 kBA,
13,8/0,4 kB, moaxntoueHHoro kabenem 13,8 kB HemocpeincTBEHHO Ha LIMHBI T'€HEPATOPHOIO
HanpspkeHus 13,8 kB, a Bropas — ot cexkumii nmura OCH-2. Cekuun coeIuHEHbl HOPMAJIBHO
OTKJIFOUEHHBIM CEKI[MOHHBIM BBIKJIIOUaTesieM ¢ ycrpoiictBoM ABP, xotopslii cpabaThiBaeT mnpu
MCYE3HOBEHHUH HAIPsDKEHUS Ha 0J1HOM 13 cexuuid. [luTaromue nepByo ceKiuo TpaHcGopMaTophbl
13,8/0,4 xB BbIOpaHbI CyXH€ C TUTOU M3O0JIAIMEH B METANTMYECKOM KOXKYX€, CTETICHb 3alllUThl HE
Mmenee [P21.

CxeMy 9JIEKTpUYECKYI0 NMpUHIUNHAIbHAsA MUTaHUA coOcTBeHHBIX Hyxa ['DC, a Taxxke
pacrnosioxenne ooopynoBanusi Ha otmeTke 96,500 momemienust PY 13,8 kB CH I'A u oTmeTke
101,000 momemenuss PY 0,4 kB CH TI'A cm. tom I11200-81-UOC 5.1.1.2.1 Kuwura 2.1
I'padmueckas yacts. 3nanue ['DC.

2.2 TIPVY-6,3 kB (uutsl BB1P, BB2P)

Jnst pacmipeneneHuss TUTaHUs MoTpeOuTeneit 6 kB mpoekToM mpemycMaTpuBaeTCs
OopraHu3amusl pacrpeaenuTensHoro ycrpoiictea 6,3 kB. Owno mnpencraBnser coOoit
JIBYXCEKI[MOHHBIN IIUT COCTOSIUE U3 18 Aueek ¢ BaKyyMHBbIMU BbIKiItoyaTensiMu 630 A, 31,5 kA,
OJI0KaMHU aBTOMATHUKH U 3alIUT.

[Iutanne Ha CEeKIMU TOAETCs Yepe3 BBOJHBIC SUCHKU OT ABYX TpaHchopmaropoB TB1 u
TB2 mommuocteio 4000 kBA, 13,8/6,3 kB ¢ ycrpoiictBom PITH, moakiaioueHHBIX Ha IIMHBI
reHeparopHoro HanpspkeHust 13,8 xB. IIpoekTom npegycMarpuBaeTcsi IpUMEHEHHE MACISHBIX
TpaHcGopMaTOpPOB, KOTOPhIE YCTAaHABJIMBAIOTCS HAa TPAaHCPOPMATOPHOU IIIOLIATKE HA OTMETKE
96,500. Ilpumenenue ycrpoiictea PIIH 00ycioBieHo 3agaHHbIME BO3MOKHBIMHU KOJIEOAaHUSIMU
HanpsbkeHus B cetu 220 kB.

OT siueek OTXOIAMIMX KaOETbHBIX JTUHUI C BBIKIIOYATENIIMU 3allUTaHbl: JBE CEKLUHU IIMUTa
OCH-1 (uepe3 Ttpanchopmaroper TNI.1 um TNI1.2), nBe ceknuu mmura OCH-3 (uepes
tpanchopmatopel TN3.1 wu TN3.2), pacnpenenurenbublii mut 0,4 kB B 31aHuM
tpanchopmaTopHoit Mactepckoi (TMX) (uepe3 Tpanchopmatop TNS) u Tpanchopmarop (TN6)
6,3/0,4 xB 6a3s1 OMTC, a taoxe uut OCH-4 (uepe3 Tpanchopmarop TN4) ycraHaBIuBaeMblii B
HoBoM KTII.

O6e cexuuu nuta 'PY-6,3 kB coemuHeHbl CEKIIMOHHBIM aBTOMATUYECKUM BBIKITIOYATEIEM
c ycrpoiictBoM ABP, koTopblit cpabaThIBaeT Mpy NPONaJaHuU HAMIPSHKEHHUS HA OHOM U3 CEKIMM.

PacripenenutenpHBIl IIUT COCTOMT W3 IIKAa(QOB JIBYXCTOPOHHETO OOCITYKMBAHHUS CO
CTENEHBIO 3alIuThl He MeHee [P44.

Bce sueiiku npegycMaTpuBaroTCs ¢ IBUTATEIbHBIMHU MPUBOJIAMU BBIKATHBIX 3JIEMEHTOB U
3azeMysiomnX Hoxkel. LLuT ycranapnuBaercst Ha ot™. 96,50 M B nomemennu PY 13,8 kB.

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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2.3 KPYH-6,3 kB (muutsl BB3P, BB4P)

KPVH 6,3 kB ycranaBnuBaercs Ha OPY 220 kB u Boinonnsiercs no cxeme «6-1». Cekuun
KPYH-6,3 kB coenuHeHbl CEKLHMOHHBIM BBIKIIOYaTeneM ¢ ycTpoiictBom ABP, koTopsiii
cpabaTbIBaeT NpH MPONAJaHUN HanpspDKeHUs Ha oqHou u3 cexiuid. KPYH 6,3 kB npexacrasnser
co0oii OJOK BBICOKOBOJBTHRIX IIKadoB ¢ KopuaopoMm ynpasienus. bmok KPY — sto
CMOHTHPOBAHHBINH Ha )KECTKOW paMe METAITMYECKUI KOPIYC, CIyKAIIUi 3aIIUTHONH 000JI0UKOI,
KaK BBICOKOBOJIbTHOr0O 00opyaoBanusi, Tak u KPY B nenom. biok pa3nieneH Ha BBICOKOBOJIBTHYIO
4acTb U KOPUJIOP YIPABICHHUS.

Pacnonoxxenne KPYH 6,3 kB na OPY cm. tom I11200-81-MOC 5.1.1.2.2 Kuwura 2.2
I'paduueckas yacte. OTKpbITas 4acTh, 3AaHUE TpaHchoOpMaTopHOM Mactepckoit, 6aza OMTC,
KTII-630.

24 IMpoussoacreennsie CH OCH-1 u OCH-2 (murtst BB1.1(1.2)N, BB2.1(2.2)N)

Jia nurtanus toxkonpuemHukoB CH mepemenHoro toka 220/380 B, obecneumBarommx
TEXHOJIOTHYECKUI TIpoliecc BhIpaboTku AnekTposneprun ['IC, npeaycmaTpruBaeTcsi yCTPOHCTBO
JIBYX IBYXCEKIIMOHHBIX PY-0,4 kB.

[Mut OCH-1 monyvaer nutanue ot ['PY-6,3 kB yepe3 moHmwxkaromue TpaHchopMaTopsl
TN1.1 u TN1.2 momraoctsio 1600 kBA 6,3/0,4 xB c I1bB.

Kpome notpedureneit ['DC ot cexnuii muta OCH-1 mpexycMoTpeHo:

® MHWTaHUE UIMUTA, YCTAHOBJIEHHOTO B 31aHuu P3 OPY.
e opranuzanus cBszer peseppHoro nutanus cekuii OCH-1 ot ceknuii muta OCH-2.

Cekuuu mUTa COETUHEHBI CEKIIMOHHBIM aBTOMAaTHUYECKUM BBIKJIIOUATENIEM C YCTPONCTBOM
ABP, xoTopslii cpabaTbIBaeT MpH MpONagaHuU HAPsHDKEHUS Ha OJTHON M3 CEKITH.

[Mur OCH-2 mnomyuyaeT OCHOBHOE TIMTaHHE OT OOMOTOK HH3IIETO HaIPSKEHUS
aBTOTpaHchopMaTopoB, ycTaHoBiIeHHbIX Ha OPY 220/110 B, wuyepe3 mnoHmwkarmue
tpanchopmaTopel TN2.1 m TN2.2 momuocteio 1000 kBA 6,3/0,4 kB ¢ ycrpoiicteom PITH.
[Ipumenenne ycrporictBa PIIH oOycioBieHo 3agaHHBIMH BO3MOXXHBIMH  KOJICOQHUSIMU
HanpspbkeHus B cetu 220 kB.

Kpome norpebuTeneit, o0ecrieunBarOmUX TEXHOIOTHYECKH Mpoliecc BEIpaOOTKH SHEPTHUH,
ot mura OCH-2 npegycMoTpeHo:

e [uTaHue BTOphIX cekuuii mutoB ACH;
® MOAKIIOUEHUE JAU3eNIb-TeHePATOPHON YCTAHOBKH PE3EPBHOTO MUTAHUS.

[TonkiroueHue BBIIIOJHEHO C YYETOM B3aUMHOI'O paclpeeieHns aBToTpaHc(hopMaTopoB U
6moxoB I'OC no mmuam 220 kB B HOpManbHOM pexume.

Hns  obecrieueHuss ocoboit  kareropuun  snekTpocHabxkenuss OCH-2 u OCH-1
npenycmarpuBaercs J19C, momHocThio HeoOxoaumoit 1 nutanus CH I'OC npu nosHo# notepe
CH. I9C noxkmrouaercs k muty OCH-2.

Cexkumy muTa COEIUHEHBI CEKIIMOHHBIM aBTOMAaTHYECKUM BBIKJIFOUATENIEM C YCTPONCTBOM
ABP, xortopslii cpaGaTbIBaeT NpHU HMCUE3HOBEHUM HANpsDKEHUS Ha OAHOM M3 cekumid. Takxke
MPEeIyCMOTPEHO aBTOMAaTHUYECKOe BOCCTAaHOBJIEHUE HOpManbHOro pexkuma (BHP).

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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[uter OCH-1, OCH-2 ycranaBnuBatotcst Ha oM. 101,000 m B nomemennu PY 0,4 kB CH
I'A, a ux tpanchopmaTopsl Ha 0T™. 96,500 M B momemenuu PY 13,8 kB CH I'A.

Bce aBTomartnueckue BBIKIIOYATENM  IPEAYyCMATPUBAIOTCS  BBIKATHOIO  THIA  C
MHUKPOIPOIIECCOPHBIMU PACLICITUTENSIMH, BBOJHBIEC U CEKLIMOHHBIN — CEJIEKTUBHBIE.

[uter cocTosT U3 MIKAPOB OAHOCTOPOHHETO OOCTYKMBAHUS CO CTENEHBIO 3aIUTHI HE
meuee [P44.

2.5 Mpoussoacreennsie CH OCH-3 (uutsl BB3.1(3.2)N)

st obecrieyeHnss MUTAHUS TOKOTIPUEMHHUKOB 000pYyIOBaHMS, 00ECIIEUYUBAIOIIETO PadoTy
BcriomoratenbHbix cucteM ['DC, a Takxke BTOPUYHBIX COOpPOK XO034KWCTBEHHBIX HYXkJ ['DC Ha
HanpspkeHue 220/380 B mpoekTtoMm mpegycMaTpuUBaeTCs YCTAaHOBKA JBYXCEKIIMOHHOIO IIWTA,
nutaemoro ot cexkuuii ['PY-6,3 kB uepe3 monmxkatomue tpanchopmartopel TN3.1 u TN3.2
morHocThio 1600 kBA, 6,3/0,4 kB ¢ ycrpoiictBom IIbB. Tpanchopmaropsl npeaycMOTpeHsbl
CYXHE C JJUTOW M30JISIIUEN B METAITINYECKOM KOXKyX€e, CTEIIeHb 3allUThl He MeHee [P21.

luT cHabxeH ycrpoiictBom ABP, cpabGaThiBaromumM npu MCUE3HOBEHUHU HANPSKEHUS CO
CTENEeHbI0 3amuThl He MeHee [P44. Taxxe nmpexycMOTpeHO aBTOMATHYECKOE BOCCTAHOBJIEHUE
HOopMasbHOro pexxuma (BHP).

Pacnpenenmurensusiii mut 0,4 kB coctouT n3 mkadoB 0THOCTOPOHHETO OOCITYKUBAHHSI CO
CTENEHBIO 3alIuThl He MeHee [P44.

[Iut OCH-3 ycranaBnuBarotcs Ha oT™M. 101,000 m B momemennu PY 0,4 kB CH I'A, a ero
TpanchopmaTopsl Ha oT™. 96,500 M B momenienuu PY 13,8 kB CH I'A.

Bce aBTOMarMueckume  BBIKIIOYATENM IPEAYCMAaTpPUBAKOTCS  BBIKATHOTO THUHA €
MHUKPONPOLECCOPHBIMU PACLENUTENSMH, BBOAHBIE U CEKIIMOHHBIA — CEJICKTUBHBIE.

2.6 DuaexkrpocHadxkenue miaomaaku 'IC

Jlnst  obecrieueHuss DJIEKTPOCHAOKEHHS 00O0pYIOBaHUsA, OOCCIEUMBAIONIErO paboTy
BcrioMoraTennbHbIX cucteM ['DC, a Takke cOOpok X03sicTBeHHBIX HYXJ ['9C Ha HanpsyKeHUU
220/380 B, B mpoekTe mpemycMaTpUBAeTCA YCTaHOBKY oOjaHOceKmuoHHoro mmura OCH-4,
nutaemoro ot ['PY-6,3 kB uepe3 nonmwkarommuii tpanchopmatop 6,3/0,4 kB montHocThio 630 kBA
c ycrpoiictBoMm [IBB. Bce aBToMarnueckue BBIKIIOUATENN PETyCMaTPUBAIOTCS BBIKATHOT'O TUIIA
C MUKPOIIPOLIECCOPHBIMH PACLIETIUTEIISIMU.

[t OCH-4 Bemonnsercs B Buae KTII, na mecte 3manus PIT 3/6 xB. Jlng nuranus KTII
ot I'PY-6,3 kB ucnons3yercs cymectByromuii kabenp 6 kB nuraromuii PIT 3,15/6 xB. s
MOJKIIIOYEHHS CyIIecTByome kabenpHoil nuHuu k I'PY-6,3 kB ot nomemenus PY-3 kB
MPOKIAJbIBAETCA ydacToK HoBoro kabens 6 kB mo 3manmio I'DOC. Ot mmura OCH-4
npenycmarpuBaercs KJI BzaumopesepupoBanus PY 0,4 kB 6a3s1 OMTC B pyuHOM pexuMe.

BrinonHsieTcss 3aMeHa CyliecTBYOIEero mMacisHoro tpancdopmartopa B PY 0,4 kB TMX
MouHocThi0 560 kBA Ha cyxoii MomHocThio 630 kBA, a Takke 3amMeHa CyIIECTBYIOIIETO
MacliisiHoro TpaHcopmaropa MomHocTbio 630 kBA 06azet OMTC Ha cyxoil aHaJOTrH4HOM
MOITHOCTH.

[Inan ¢ pacnonoxenuem tpanchopmatopoB B TMX u OMTC, a Taxxke pacrnojiokeHHe
obopynoBanuss B KTII cm. Ttom I11200-81-MOC 5.1.1.2.2 Kuwura 2.2 I'paduyeckas yacTb.
OTkpbITas 4acTh, 31aHue TpaHchopmaTopHoil mactepckoit, 6aza OMTC, KTII-630.
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2.7 BpemeHHOe 3JIeKTpPOCHAO:KeHUe moTpeduTelieii 3 kKB

Cxema BpemenHoro 3ekTpocHabxkenust PY 3 kB OCH ocraercs 6e3 nsmenenuii. PY 3 kB

noyyaet nutanue ot cymectBytommx TCH-1, TCH-2 13,8/3 kB no cymiecTByromumM kadeabHbIM
JTIUHUSM.

2.8 JlemoHTHpyemoe 000pyI0BaHHE

Benomocts gemontrpyemMoro o6opyioBanus u Marepuaino cm. [Ipunoxxenne B.

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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3 CgeaeHus 0 KoJIMYeCTBE FJHEProONPUHUMAININX YCTPOICTB, 00 UX

yCTaHOBHeHHOﬁ, paC‘leTHOﬁ H MaKCHMMAaJIbHOM MOIIIHOCTH

Tabmuua 3.1 — JlaHHbIE 0 AIEKTPOITPHUEMHHUKAX

JlaHHBIE O MEKTPOIIPUEMHHUKAX MPUBEACHBI B Tabiuie 3.1

Ne Homunaneneii | [lorpeOnsemast
n/m HaumenoBaHue 351eKTponpueMHUKA TOK  Harpy3Kd | MOITHOCTb, KBT
notpedurens, A
1 cexnms mmH 0,4 kB «BB1.1N» OCH-1

1 1y KB/I-1 196 110

2 | I0Y KHA-1 160 90

3 | IIY KB/J-3 196 110

4 | 1Y KH/A-3 160 90

5 | COopka nutanus noxapssix Hacocos I1H 1, 2, 4 166 93
(BBOA Nel)

6 | Cbopka muTanus nmoxkapHbeix HacocoB [1H 5, 6, 7 166 93
(BBOA Nel)

7 | Hacoc Nel ocymienust B moTepHe 286 160

8 Cexnus 1 IICH ~0,4 kB B 3ganuu P3 OPY 535 351

9 | Hacoc ITH-3 7 3,7

10 | IlIxad aBTOMaTHKK KOMIpeccopoB (BBoa Nel) 2 1,6

11 | Coopka nutanust ACY, TeleMexXaHUKH U CBSI3U 54 30
(ot™. 96,5)

12 | llIxad aBTOMaToB obecreuyeHHOTO nuTanus [ PY 10 2,2
6,3 kB (BBox Nel)

13 | Ilmomanka tpanchopmaropoB. TpaHchopmaTop 1,8 1
TB1. Ilutanue npuBoaa PITH

14 | I'PVY 6,3 kB Illunku ~EAM (1 ceknms) 4,5 1

15 | ABII CTCY na otm.101,5 (BBOI Nel) 25 15

16 | Pe3sepBHOE muTaHue APEHAKHOTO HAcoca 2 CIl 56 37

17 | Coopka oxnaxaeHus Nel 62 53,7

18 | IIIABP-1 (BBOZ 1) 2.5 1,32

19 | MIIC-1 129 103

20 | IHIABP-2 (BBoxn 1) 1,7 0,88

21 | IIABP-3 (BBoxn 1) 1,7 0,88

22 | IQY-IIY. 1 cexnus 16,2 9

23 | llkad ympasienus HacocoM apeHaxa. Cexuus 49,5 25
Nel

24 | IO (oTM™m.68,85) 3 2

25 | Arperar 3apsaHo-noazapsaHbii Nel 110 60

26 | ut IIP-IIX 2 cexums 216,3 128,1

2 cexmus mmH 0,4 kB «BB1.2N» OCH-1
27 | Coopka Ne3 335,5 254,28
28 | Coopka oxmaxkaeHuss No2 71,4 69,2
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Ne HanmeHnoBaHue 3JIeKTpONIPUEMHUKA Homunaneueiii | [Torpebnsemas
n/m TOK  Harpy3Kd | MOIIHOCTb, KBT
notpedurens, A

29 | IIABP-1 (BBox 2) 2.5 1,32

30 | MIIC-2 132 113

31 | LIABP-2 (BBox 2) 1,7 0,88

32 | IIABP-3 (BBox 2) 1,7 0,88

33 | IDY-UIY. 2 cexmus 16,2 9

34 | PemontHas co6opka [IIPC

35 | Arperar 3apsaHo-no3apsaHbIil Ne2 110 60

36 | Coopka Ned 141,6 81,9

37 | Hacoc I1H-3 (BBog Ne2) 7 3,7

38 | llka¢ aBromaTuku kommnpeccopoB (Brox Ne2) 2 1,6

39 | Coopka nutanus ACY, TeleMexaHUKU U CBS3U 54 30
(otM.92,5)

40 | llIkad aBromaroB obecneueHHOro nutanus ['PY 10 2,2
6,3 kB (BBoa Ne2)

41 | Ilnomanaka tpanchopmaTopoB. Tpanchopmartop 1,8 1
TB2. IIntanne npuBoaa PITH

42 | TPY 6,3 xB Iluaku ~EAM (2 cexmus) 4,5 1

43 | ABITI CTCY na otm.101,5 (BBOA Ne2) 25 15

44 | Kommpeccop BOJ0JIa3HbIN 40 21

45 | I0Y KB/I-2 196 110

46 | I0Y KHA-2 160 90

47 | I0Y KB/1-4 196 110

48 | I0Y KHA-4 160 90

49 | COopka nutanus noxkapueix HacocoB [1H 1, 2, 4 166 93

50 | Coopka nutanus noxapHeix HacocoB [IH 5, 6, 7 166 93
(BBOJI No2)

51 | llIxa¢ ynpaBneHnust HacocoMm ocymieHus. CeKius 285,2 152
Ne3.

52 | Cekuus 2 HICH ~0,4 kB B 3qanuu P3 OPY 535 351

1 cexnus muH 0,4 kB «BB2.1N» OCH-2

53 | Hacoc Ne2 ocymienust B moTepHe 286 152

54 | Coopxka Nel 111,5 61

55 | Arperar 3apsiaHO-oa3apsiAHbIN Ne3 110 60

56 | Tpancpopmarop «TN2.1». Ilutanue npuBona 1,5 1
PITH

2 cexmus mmH 0,4 kB « BB2.2N» OCH-2

57 | Coopxka Ne2 161 86

58 | Arperar 3apsaHo-noazapsanbiid Ned 110 60

59 | Hpenaxwnsiit Hacoc. Ceknust Ne2 49,5 25
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Tabmuma 3.1 (mpogomkenue) — JlaHHBIE O IIEKTPOIIPUEMHHIKAX

Ne HanmenoBaHue 3JIeKTpOIIPUEMHUKA Homunaneueiii | [Torpebnsemas
n/m TOK  Harpy3Kd | MOIIHOCTb, KBT
notpedurens, A
60 | Tpanchopmarop «TN2.2». Ilutanme mnpuBoga 1,5 1
PITH
61 | Hacoc H2.1 ocymienus B motepHe 286 152
62 | lut HIP-TIX 3 cexmus 535 315
1 cexnus mmn 0,4 kB « BB3.1N» OCH-3
63 | COopka BpeMeHHBIX MOIKIt0ueHui (c6.Ne7) 190 100
64 | Hacoc HTB-7 196 110
65 | Kpan Nel mamzana 188 100
66 | Coopka xo3nyxna['A 1-3 125 65
67 | PY 0,4 kB BBox Nel (0tM.96,5) 153 85
68 | PY-1 norepHsl 296 155
69 | Hacoc Ne3 ocymieHust B moTepHe 286 160
70 | PacipenenuTenbHBIA IIMT pabOyYero OCBEIICHUS 540
3J1
71 | Coopxka Nel 534 307
72 | COoopka BEHTWISIUMU U OTOIUICHUS Mali3ana 90 47
(otM.101)
73 | OGorpeB TUBHEBOK 23 15
74 | Coopxa kommpeccopoB KXH Ne2 u KXH Ne3 137 90
75 | Coopka xo3nyx1 PY 3 kB 89 47
76 | BeHTWISIIINS aKKyMYJISITOPOB 21 11,5
77 | Coopka nepemenHoro Toka LIIIT 31 20
78 | Coopka NpUTOUYHOMN BEHTUIISIUU TOTEPHBI 18 9,5
79 | Q1 nutanue koHaUIKOHEPOB duaep 1 36 20
80 | COopka X03HYX I MEXMACTePCKOH 89 47
2 cexmus mmH 0,4 kB « BB3.2N» OCH-3
81 | Coopka Ne2 510 282
82 | COopka BEHTWISAIIMM ¥ OTOIUICHHUS Mali3aja 90 47
(otM.128)
83 | Oromnenue LITY 38 25
84 | Kommpeccop KXH Nel 68,5 45
85 | Hpenaxublii Hacoc. Cekius Ne3 49,5 25
86 | BeHTunsAuus akKyMyJIsITOPHOR 21 11,5
87 | Hacoc oTKauku IUTOXpaHWINIIA 36 19
88 | COopHOI BBITSDKHOM BEHTUIISILIMM OTEPHBI 18 9,5
89 | Q2 nuraHue KOHAULMOHEPOB puaep 2 36 20
90 | IlepenBukHass MacIOOUYHUCTUTENBHAS YCTAHOBKA 107 56
91 | Coopka PY 3 kB OCH 46 24
92 | Coopxka 0,4 kBt mocta H.b. 152 100
93 | HTB-8 196 110
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Ne HanmeHnoBaHue 3JIeKTpOIIPUEMHUKA Homunaneueiii | [ToTpebnsiemas
n/n TOK  HAarpy3kd | MOIIHOCTD,
notpedurens, A | kBt
94 | Kpan Ne2 mamizana 188 100
95 | Coopka xo3nyxa ['A 4-6 125 65
96 | PV 0,4 kB BBoa Ne2 (01M.96.5) 153 85
97 | PY-1 norepusl 296 155
98 | Hacoc H3.1 ocymienust B motepHe 285,2 152
99 | PacnipenenutenbHBId IIUT pabOYero OCBEIICHUS 420
4J1/2J1
100 | PacnipenenutenbHbii HMIUT pabOvero OCBEIICHUS 400 210
I
1 cexnms mmH 0,4 kB «BG4.1N» ACH-4
101 | Ilxad ynpasiaenuss MHY 1 182,1 110
102 | Macnonacoc MHY MH-3 (BBox Nel) 124,1 75
103 | IlIxad ¢ ABP IIABP (BBoa Nel) 110,6 66,33
2 ceknust mmH 0.4 kB « BG4.2N» ACH-4
104 | llIkad ynpasnenuss MHY 2 182,1 110
105 | Macnonacoc MHY MH-3 (BBox Ne2) 124,1 75
106 | Ilxad c ABP IIABP (BBox Ne2) 110,6 66,33
107 | HTB-4 182,1 110
108 | b/m mur 4 289 162
109 | BBH-4I 28 18,5
1 cexnms muH 0,4 kB «BG6.1N» ACH-6
110 | [lIxad ynpasnenns MHY 1 182,1 110
111 | Macaonacoc MHY MH-3 124,1 75
112 | IlIxad c ABP IIABP 110,6 66,33
2 cexnums muH 0,4 kB «BG4.1N» ACH-6
113 | llIkad ynpasnenuss MHY 2 182,1 110
114 | Macaounacoc MHY MH-3 124,1 75
115 | llIxad c ABP IIIABP 110,6 66,3
116 | HTB-6 182,1 110
117 | b/ uut 6 289 162
118 | BBH-6I 28 18,5
1 cexnug muH 0,4 kB «BB4N» OCH-4
119 | baza OMTC 200 110
120 | baza qupexkuun 150 85
121 | 3nanue ynpasieHus 370 210
122 | Slmuk NoaKITIOYeHHsI IEPEHOCHOTO 000PYI0BaHUS 80 45
123 | Coopka ocBereHus 55 30

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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4 TpeﬁoBa}mﬂ K HAACKHOCTH 3J'leKTpOCHaﬁ)KeHI/Iﬂ N KAYECTBY 3JCKTPOIHEPIUu

[IpenBapuTenbHbIid pacyeT BENMYMH HANPSHKCHUS 32 OOMOTKAMHM HH3IIETO HAIPSKEHHS
aBTOTpaHC(hOpMATOpa, BBHIMOJIHEHHBIH Ha OCHOBAHWHM JAaHHBIX O TIpenenax KojeOaHus
HanpspkeHus Ha muHax 220 kB 3a mpenpinymniye nepuoibl SKCIUTyaTallMd IOKa3bIBAeT, YTO Ha
muHax PY-6 kB nanpsokenne moxker MeHstbes B mpeaenax ot 0,96Unom mo 1,1Unom. s
obecrieuenust norpedureneit KPYH 6,3 kB nanpsokennem B mpenenax ne 6onee 1,05UnoM B
MaKCUMaJbHOM pexume U He Hwke 1,0UHOM B MUHMMAaJIbHOM, IIPOEKTOM IpeayCcMaTpuUBaeTCs
yCTaHOBKa MOHMXKarommx cyxux TpaHchopmaropoB TN2.1 m TN2.2 momHocthio 1000 kBA,
6,3/0,4 kB ¢ nuroii uzonsueit u ycrpoiicrsom PITH.

[Ipumenenne ycrpoiictBa PIIH g nByx cunoBbeix TpaHcpopmatopoB TB1 u TB2
morHocThio 4000 kBA, 13,8/6,3 kB 00ycioBieHO BO3MOXHBIMU KOJE€OaHUSIMU IpU paboTe
reHepaTopoB ' DC B pexxuMe CUHXPOHHBIX KOMIIEHCATOPOB.

B oTHOmIEHNN oOecnieueHns HaJeKHOCTU 3IEKTPOCHAOKEHNS AJIEKTPOINPUEMHUKHU 3/1aHUS
I'DC otHocsres k 1 u Il kateropun HagexxHOCTH 1o Kiaccuduxaruu [1YD. DnekTponprueMHUKH
BcriomoratenbHbix 3aaHui (TMX, OMTC) otHocarcs k III kareropuu HaaeXHOCTH IO
knaccudukaruu [TYD.

OnektpocHabxkenne moTpeduteneit 3manmst [DC ortnecennsix k [, Il kareropwuw,
OCYIIECTBIISIETCS OT JBYX HE3aBUCHUMBIX B3aUMHO PE3€pBUPYIOIINX HCTOYHHUKOB!

- arperatHbie CH BbINONIHEHBI B BUJIe ABYXCEKIIMOHHOTO PY-0,4 kB, cexuuu KkoToporo
MUATAIOTCS: OJIHA OT TOHIXKaromero Ttpancpopmaropa momHOCTEIO 400 KBA,
13,8/0,4 kB, a BTopas — ot cekuuii mura OCH-2. Cexkuuu coequHEHbl HOPMAJIBHO
OTKJIFOUEHHBIM  CEKIMOHHBIM BBIKJIIOUaTeneM ¢ ycTpoilctBoM ABP, koTopbiid
cpabaTbIBaeT MU UCUE3HOBEHUH HAIIPSHKEHUS HA OJJHOW U3 CEKLIUH;

- obmecrannmonnbiii mmut OCH-1 BeImonHeH B Buae AByxcekmuonHoro PY-0,4 kB
CeKIMH KoToporo nurarTcs ot oT ['PY-6,3 kB depes nonmwkaromue TpanchopmaTopbl
TNI1.1 u TN1.2 momnocteio 1600 kBA 6,3/0,4 kB ¢ IIBB. Cexuuu mura coearHeHbI
CEKI[MOHHBIM aBTOMATUYECKUM BBIKJIIOUaTesieM ¢ ycTpoictBoM ABP, koTopbiid
cpabaTbIBaeT MpH MPOIAJaHUK HAMIPSHKEHUS Ha OJHOM U3 cekiuil. OOIiecTaHMOHHbBIN
mut OCH-2 BbInonHEH B BUae AByXxceknuoHHoro PY-0,4 kB, ocHOBHOe mnuTaHue
KOTOpPOTO BBIMOJIHEHO OT OOMOTOK HHU3LIEr0 HAMpsHKEHUS aBTOTpaHCHOpPMATOPOB
cBs3u, ycTaHoBieHHBIX Ha OPY 220/110 kB, yepe3 nmoHmxkaromne TpaHchopMaTopsl
TN2.1 u TN2.2 mougaoctsio 1000 kBA 6,3/0,4 kB ¢ yctpoiictBom PITH. [Toakmtouenue
BBITIOJTHEHO C Y4€TOM B3aMMHOTO pacIpelielieHus aBTOTpaHcHOpMaTopoB U OJIOKOB
I'DC no mmnam 220 kB B HOpManbHOM pEXHUME.

Mexny wmmramu OCH-1 u OCH-2 BbimonHsercs KaOenbHash IEepeMBbIUKa.
B3anmopesepBupoBanue mutoB OCH-1 u OCH-2 npoucxoguT B pydyHOM PEXHUME U
BBIMIOJIHEHO 4epe3 HOPMaJIbHO OTKJIIOYEHHBIN aBTOMATHYECKHI BBIKIHOYATENb. Jlis
obecriedeHuss ocoOoil  kateropuu  anekrpocHadxkenus OCH-2 u  OCH-1
npenycmarpuBaercs JIOC, momHocThio HeoOxomumont misa nutanus CH I'DC mpu
nosiHoit nmotepe CH. IDC nonkmovaerca k muty OCH-2. Cekuuu muTa cOeMHEHBI
CEeKIIMOHHBIM aBTOMAaTHYECKUM BBIKJIIOYATENeM ¢ YycTrpoiictBoM ABP, koTopsiit
cpabaTbiBaeT MpU HCYE3HOBCHHHM HAmpsDKEHUS Ha oaHOM wu3 cekmuil. Takke
MPEAYCMOTPEHO aBTOMATHYECKOE BOCCTAHOBIIEHNE HOpMalibHOrO pexkuma (BHP).

- obmecraniuoHHbli T OCH-3 BhImoiHEH B BUE AByxcekuunoHHoro PY-0,4 kB

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
«ITosicHUTETbHAS 3aNHCKA»
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CeKUuu Koroporo mnurarorca or cekuuil [PY-6,3 kB uepe3 mnonumxaromue
tparchopmaropsr TN3.1 u TN3.2 momuocTeio 1600 KBA, 6,3/0,4 kB ¢ ycrpolictBom
I[IbB. Iut cHaGxeH yctpoiictBom ABP, cpabaTpiBaomuM Npu HCYE3HOBEHUH

HaIpsKEHUS.

OnexrpocHabxenne 6a3p1 OMTC ocymecTBisieTcs ot cymiectBytomero muta 0,4 B,
KOTOPBIN 3alMTHIBAECTCS OT BHOBH YCTaHaBIMBaeMoro tpanchopmaropa TNG6 MOITHOCTBIO
630 kBA, 6,3/0,4 xB. Or mwura OCH-4, ycranaBnuBaemoro B HoBoMm KTII,
npeaycmarpuBaercst KJI B3aumopesepBupoBanus PY 0,4 kB 6azst OMTC B pyuHoMm
pexuMe.

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
«ITosicHUTETbHAS 3aNHCKA»
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5 Onucanue pelieHUi M0 00ecneYeHHIO YJIEKTPOIHEePruei JJIeKTPONPHEeMHHKOB B
COOTBETCTBHHU C YCTAHOBJICHHOM KJIaccupukanueil B paboyeM 1 aBapuiiHOM
pexumMax

OCHOBHBIM pecypcoM i obecriedeHus TexHojaornyeckux Hyxa [I'9C saBisercs cucrema
cooctBeHHBIX HYX1 0,4 KB, cocTosmas u3:

- arperaTHbIX COOCTBEHHBIX HYXI;
- TPOU3BOJCTBEHHBIX (0OIIECTAHIIMOHHBIX) COOCTBEHHBIX HYX]I;
- coOCTBEHHBIX HYX]I BcioMoraTesibHbIX cuctem ['OC.

Jia pacnpeneneHuss nuTaHus noTtpedbuteneii 6 kB mpoekToM mpexycmarpuBaeTcs
opraHuzalusi pacnpeaenutenbHoro ycrpoicta 6,3 kB (I'PY 6,3 kB), a takke KPYH 6,3 B,
KOTOpHBIN ycTaHaBnuBaercs Ha OPY 220 kB.

CxeMHbIe DpemieHHs omnucaHbl B pazgene 2 «OOOCHOBaHWE TIPHUHSATOM  CXEMBI
JNIEKTPOCHAOKEHHUsS, BBIOOpPA KOHCTPYKTHBHBIX W  HWHXXEHEPHO-TEXHUYECKUX PEIICHUH,
HCIOJIb3YEMBIX B CUCTEME JIEKTPOCHAOKEHHS» TaHHOTO TOMa.

DneKTpuyeckass SHEpPrusi JOJDKHA cooTBeTcTBOBaTh TpeboBanusm ['OCT 32144-2013
«Onexrpuyeckas sHeprusi. COBMECTUMOCTh TEXHUYECKHX CPEICTB AeKTpoMarHuTHas. Hopmbl
KayecTBa JIEKTPUUECKOM SJHEPTUU B CHCTEMAaX EKTPOCHAOKEHHS 00ILIEero Ha3HAYCHUS.

[lomaya >37€KTPOIHEPTUU OCYIIECTBISETCS HENpepblBHO. JlomyckaroTcsl mepephiBbl B
ANIEKTPOCHAOKEHHH, JUTUTEIHHOCTHIO COOTBETCTBYIOIIEH KaTeropuu HaJEKHOCTH
ANIEKTPOCHAOKEHUS MTOTpeOUTENEH.

HopmanbHo 1 ipesiebHO JOMYCTUMBIE YPOBHU HanpsKeHus +5 u +10 % oT HOMMHAJIBHOTO
3HAYEHUS COOTBETCTBEHHO TMOJJIEPKUBAIOTCS C TMOMOIIbIO PETYIHUPYIOIMUX YCTPOHCTB
TpanchopmMaTopoB U perynupyromux ycrpoiicts TCH.

Cucrema 31eKTpocHaOKEeHHs OTpeduTeNel coocTBeHHBIX HYX a1 ['DC nmepeMeHHOro Toka
220 (380) B paccmotpena B Tome 111200-81-MMOC 5.1.2.1 «CoOcTBEHHBIC HYK/IBI IEPEMEHHOTO
TOKa.

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
«ITosicHUTETbHAS 3aNHCKA»
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6 Onmucanme MPOCKTHBIX pemeHnﬁ 10 KOMII€EHCAllUN peaKTHBHOﬁ MOIIIHOCTH,

peﬂeﬁﬂoﬁ 3aluTe, YIpaBJd€HUI0, aBTOMAaTU3alUMH U JUCHIETIYECPU3ATINUA CUCTEMbI

3JIEKTPOCHAOKEeHU ST

Pemenus no peneiiHoil 3amure, yrnpasieHuto U apromatusamuu cMm. Tom [11200-81-MOC

5.1.4.1 «Peneiinas 3ammra 1 aBTOMaTUKA.

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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7 IlepeyeHb MepONPUATHH IO 00eCIeYEHUIO COOMIOICHUS YCTAHOBJICHHBIX
TpeOOBaHUi YHepreTnYecKoi 3¢ GPeKTUBHOCTH K YCTPOMCTBAM, TEXHOJIOTUAM H
MaTepuajiaM, HCIO0JIb3yeMbIM B CHCTeMe 3JIeKTPOCHA0KeHH s, MO3BOJISIFOLIHNX
HCKJ/IOYUTH HEPALHOHAJIBHBIN PACX0/ 3IEKTPUYECKOH JHEPIHH, U 110 YUYETY
pacxoaa 3JIeKTPUUYECKOM IHEPIruu

B cootBercTBuu ¢ @enepanbHbiM 3ak0HOM Ne 261-D3 ot 23.11.09 «OO0 3neprocdepexennn
M O TMOBBIIICHUH SHEPreTUICCKON I(PPEKTUBHOCTH ...» HACTOAMIAS MPOCKTHAS TOKYMEHTAIUS
COJIEPKUT  CIEAYIOIIHNE MEPONPHUATHS TO OOECNEeYeHUI0 COOJIOIEHUS YCTaHOBJICHHBIX
TpeOoBaHUM 3HEpreTuyecKoi appexTuBHOCTHU:

MeponpusTusi B CUCTEMax COOCTBEHHBIX HYXJ]] IEPEMEHHOTO:

- UCIOJBb30BaHue HEProdhHEeKTHBHOTO 000pya0oBaHUsA. 3aMeHa (PU3UYECKU U MOPAIBHO
ycrapeBmux TpancpopmaropoB CH Ha coBpeMeHHBIE C JIUTOW HW3OJSLUU, YTO MPUBOIUT K
3HAYUTEIIbHOW SKOHOMHUHU MOIIHOCTH 32 CUET YMEHBIIEHHUs MOTeph B TpaHchopmaTtope. 3amMeHa
CUJIOBBIX KaOenel, ObBImMX B 3kcruryatanuu 20-30 ner, Ha HOBble ¢ m3oismmer u3 [IBX
MJIACTUKATA MPUBENIET K CHIKCHUIO TIOTEPh MOIIHOCTH 32 CUET UCKITIOUEHHUS TOKOB YTEUKH;

- ONITUMM3AIUS PAOOTHI pacTIPECIUTENbHBIX CETEH: UCKITFOUCHHE TTEPErPy30K U TIEPETOKOB
PEaKTUBHOI MOIIHOCTH, HOMHHAJIbHAs 3arpy3ka oOOpyaoBaHus U Kabeseil, CUMMETpUpOBaHue
Harpy3ok 1o (azam;

- ONTHUMAJIbHOE TIOCTPOCHUE pACHPENCIUTEIbHON CETH: MAaKCHUMaJIbHOE CHIDKEHHUE
MPOTSHKEHHOCTH KaOEIbHBIX TPACC ¢ YY€TOM KOMIOHOBOYHBIX pemteHui mo ['9C;

Meponpustusi B CUCTEME OCBELICHHUS:

- HUCIOJBb30BAaHME 3HEprocOeperarlux HCTOYHUKOB CBETa (CBETOIMOJHBIE JaMIlbl B
cucTeMax pabodero v aBapuitHOTO OCBEIICHUSI 3aHMH);

- HCMOJb30BAHUE CBETHJIBHUKOB C BBICOKMUMHU CBETOTEXHHYECKHMMH XapaKTePUCTUKAMHU
(MOHMKEHHBIN MTOKa3aTeNb pacCEMBAHUS, MOBBIIIEHHAs T0JIe3HAas CBETOBas otnava u ap.) u [IPA
C MIOHMKEHHBIMU TIOTEPSIMU;

- ToBbllIeHHE A(PPEKTUBHOCTH PACIPENEICHHUS] OCBEIIEHHOCTH IIyTEM ONTUMAJIBLHOTO
pa3MelnieHus] OCBETUTEIbHBIX MPUOOPOB C YYETOM OCOOCHHOCTEH MIIAHUPOBKH MOMEIICHUN U
ocBeraeMbIx 00bekToB. HopMupoBanue ocerieHHocTH B cooTBeTcTBUM ¢ CIT 52.13330.2016;

- COOTBETCTBYIOIEE OOCITYKUBAHUE C IIEJIbI0 MOAJIEP>KAHUS MOJHOTO CPOKa CIY»KOBbI, a
TaKk’kKe HOMHUHAJIBHBIX CBETOTEXHUYECKUX M IKOHOMHUYECKHX XapaKTEPUCTHK OCBETHUTEIbHBIX
pruOOPOB, MPUMEHIEMBIX HAa O0BEKTE KATUTAIILHOTO CTPOUTENHCTBA

s obecrieuenus 3HeprodHPEeKTUBHOCTU B YACTU MOTPEOICHUS SIEKTPOIHEPTHH B TPOCKTE
BBITIONTHSAETCS pa3paboTKa U BHIOOP CUCTEMBI H3MEPEHUS U y4yeTa MOTPeOIeHHsI AIEKTPOIHEPTUr
C BO3MOHOCTBI0 HHTerpanui e€ B aerictByromryto AUMC KTYD (moapobuee cm. Tom [11200-81-
HNOC 5.1.6 «<ACY TII» u Tom I11200-81-1OC 5.1.7 «<AUHUC TYD»).

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
«ITosicHUTETbHAS 3aNHCKA»
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8 CaeneHHsi 0 MOIIIHOCTH CeTeBbIX H TPAHCHOPMATOPHBIX 00HEKTOB

B nacrosiee Bpems Ha Peiounckoit '2C yctanoBiensl 6 reHepaTopoB HanpsbkeHuem 13,8
KB o6meit MmomHocThio 386,4 MBT. ['enepaTopsl B 010KaxX C ABYXOOMOTOYHBIMH TpeX(a3HbIMU
tpanchopmaropamu Trma TJ[-80000/220-V 1 BeimaroT MomHoCTh Ha mHBEI OPY 220 kB. 31anue
TUIPOIICKTPOCTAHIIMH C 3aKPHITHIM MAITMHHBIM 3JI0M H OTJISJICHHEM 3aTBOPOB BepXHEro Obeda.
Hmuna 3manusa 216 m. K 3maHuro mpumblkaeT TpaHCGOpMaTopHasl IUIOIIAAKa, HAa KOTOPOU
pacToIOKEHbl OJIOYHBIE JIBYXOOMOTOYHBIC Tpex(asHble TpaHCHOPMATOPHI HAMPSHKCHUEM
13,8/220 kB (ot™. 96,500 ™).

DNeKTpruYecKas MOIIHOCTh OT TpaHC(HOPMATOPOB, TPUCOCTIUHEHHBIX 0€3 KOMMYTaIlMOHHBIX
anmapartoB, MO HIeCTH BO3AyIHBIM nepexonam 220 kB uyepe3s p. lllekcHy mnepemaercs Ha
OPY 220 xB. Cxema OPY 220 kB — «aBe cHCTEMBI IIMH» C OJHUM BBIKIIOYATEIIEM Ha
npucoeauHenne 6e3 o6xoaHoi cucremsl muH. OPY 220 xB u OPY 110 kB coenunstorcs
aBroTpanchopmaropamu cBsizu 220/110 kB, momrHOoCThIO 63 MBA KaX b1,

[To naHHOMY MPOEKTY YCTAaHABIMBAIOTCS CIEAYIOIMNE TpaHCHOPMATOPHI:

- Ha TpaHchopMaTopHOil Tuiomianke nBa TpaHcpopmaropoB TB1 u TB2 wmomHOCTEIO
4000 xkBA, 13,8/6,3 kB c yctpoiictBom PIIH, monakitodeHHBIX Ha IIMHBI TEHEPATOPHOTO
Hanpspkenus 13,8 kB. Tpancdopmaropst TB1 u TB2 npeanasnauens! ans nutanus cekuuii ['PY
6,3 kB;

- nBa cyxux Tpanchopmaropa TG4 u TG6 momHOCcThIO 400 KBA, 13,8/0,4 ¢ ycTpoiicTBoM
[1bB, noakitoYeHHBIX HA MIMHBI TeHepaTOpHOro HampsbkeHus 13,8 kB. ¢ auTol m3onsauueil B
METAJUTMYECKOM KOXKyXe, muTarorue nepsbie cekiuu arperaTtHeix CH (muter BG4N, BGON).
Tpancdopmarops! ycranaBnmBaroTcst Ha otMeTke 96,500 B momenienuu PY 13,8 kB CHT'A;

- mBa cyxux Tpanchopmaropa TN1.1 m TN1.2 momHocteio 1600 kBA, 6,3/0,4 xB c
ycrpoiictBom [IbB, mnoakmtodyenneie k cexkuusiMm [PY 6,3 kB, ¢ nutoi wu3oisiuend B
MeTaJuTM4eckoM Koxkyxe, nurawmue cekinun OCH-1  (mur BBIN). TpanchopmaTtopsr
ycraHaBiauBarotcs Ha otmeTke 96,500 B momemenun PY 13,8 kB CH I'A;

- nBa cyxux TtpaHchopmatopa TN2.1 m TN2.2 momrHocteio 1000 kBA. 6,3/0,4 xB c
ycrpoiictBom PIIH, moakmiouennsie k cexkuusim KPYH 6,3 kB, ¢ nutoit wu3ossiuend B
MeTaiuyeckoM koxyxe, murapomue ceknqun OCH-2 (mut BB2N). Tpancdopmatopsl
yctaHaBiauBaroTcs Ha otMeTke 96,500 B momeniennu PY 13,8 kB CH I'A;

- nBa cyxux Tpancopmaropa TN3.1 u TN3.2 momuocteio 1600 xkBA, 6,3/0,4 xB ¢
yctpoiictBoM IIBB, mnoakmtouenHsle k cekuusm [PY 6,3 kB, ¢ nuroii wusonsuueid B
MeTaiuyeckoM koxyxe, murapomue ceknqun OCH-3 (mut BB3N). Tpancdopmatopsr
yctaHaBinuBaroTcs Ha otMeTke 96,500 B momeniennu PY 13,8 kB CHT'A;

- B HoBoM KTII (na mecre 3manus PII 3/6 xB) oaun cyxoit Tpanchopmarop TN4
MouHocThio 630 KBA, 6,3/0,4 kBA ¢ ycrpoiictBom [1BB, noakmtouennsie k cexuuu ['PY 6,3 kB,
C JINTOM U30JSIMEN B MeTaJuIndeckoM Koxkyxe, nuraromuid cekunuu OCH-4 (mut BB4N);

- B TMX Ttpancdopmarop TNS5 momnocTsio 630 kBA, 6,3/0,4 kBA ¢ ycrpoiictBom [1BB,

noAktoYeHHbIe K cekuuu ['PY 6,3 kB, ¢ muToit uzonsiueil B METAIUIMYECKOM KOXKYXE;

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHckoi [DC
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- Ha 6a3e OMTC Tpanchopmarop TN6 momrHOCTEIO 630 KBA, 6,3/0,4 KB ¢ ycrpoiictBom

[1BB, noaxntouenusie k cekuuu ['PY 6,3 kB, ¢ nuToil n30s1ueil B METaNIMYECKOM KOXKYXE;
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9 Pemenus mo OopraHv3anuu MacCJstHOro U pEMOHTHOI'O X039l cTBa

B cooTBeTcTBMM € TEXHMYECKHM 3aJlaHHEM B OTHOLICHUHM CUCTEMBI BOJOOTBEICHHS
paspabatbiBaeTcss pas3ien B 00beMe JOCTaTOYHOM Uit oOecreueHHss paboThl CHUCTEMBI
Mmacnoynaineaus Tpancopmaropo TCH-1 (TB1) u TCH-2 (TB2). Permenust mo BOO0OTBEICHUIO
u Macnoynainenuto cMm. Tom [11200-81-MOC 5.3 «Cucrema BomoorBeaenus. Cucrema
Macnoynaienus tpancgopmatopoB TCH-1 u TCH-2».
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10 IlepeuyeHb MepONPUSATHII 110 3a3eMJICHUIO (3AHYJIEHHIO) U MOJIHHE3AIHUTE

10.1 Cgeaenus o cynecTByOIIeil CHCTEMbI 3a3eMJIEHUSI M MOJIHHE3 AU THI

CymectBytomiee yctpoiicto 3nanus PII 3/6 kB (TpanchopMaTopHOTo MyHKTa) COCTOUT H3:

- HapY’KHOI'O 3a3E€MJIMTEIIS;
- BHYTPEHHETO KOHTYpa 3a3€MJICHUS.

3a3eMIuTenh MpeacTaBiseT co0oil 16 BepTUKaIbHBIX MEKTPOJ0B @ 12 MM U UIMHOH 5 M,
COEIMHEHHBIX Ha IIyouHe 0,7 M OT NMOBEPXHOCTU 3E€MJIM TOPU3OHTAIBHBIM 3JIEKTPOIAOM HX
1osiocoBoi ctanu 4x40 MM, IPOJIO)KEHHOMY IO KOHTYPY 3/1aHUSl.

BHyTpeHHuUiI KOHTYpP COCTOMT M3 COEAMHEHHBIX MEXJIy COOOM 3aKiIagHBIX YTOJIKOB H
MIPUCOEAUHSIETCS B IBYX TOUKaX K HapyKHOMY KOHTOPY 3a3€MJICHUSI.

3azemsrsitoniee  yctpoiictBO TMX COCTOMT M3 HapyKHOT'O 3a3€MJIMTENS] M BHYTpPEHHEH
CUCTEMbl YpPaBHUBAHUS TOTEHLIUAJIOB.

Hapy:xHbIl 3a3eMIUTENb BBIIOJIHEH U3 CTAIBHONM OLIMHKOBAHHOM MOJIOCH ceueHueMm 40x4
MM, MPOJIOKEHHBIN 110 KOoHTOPY 374aHust TMX Ha pacctosHuu 1 M oT yHIaMeHTa U Ha TiTyOuHe
0.5 M OT NOBEPXHOCTH 3€MJIM, U BEPTUKAJIBHO 3a0UTHIX B TPYHT U MPUBAPEHHBIX K MOJIOCE Yepe3
Kaxabie 8-10 M cTalbHBIX ONMHKOBAHHBIX TPpyO @2 m mmmHOM 2,5 M. K Hapy)KHOMY KOHTYpY
3azemsienus TMX npucoenunensl 4 tuBepTopa (MOJTHUETIPUEMHHKA), BBITIOTHEHHbIE U3 CTaIbHON
TpyOBI P32 MM, pacIOJIOKCHHBIC B yTJIaX 3/IaHUs.

BHyTpeHHAA cHucTeMa ypaBHUBAHUS DJICKTPUYECKHUX IOTECHIUAIOB BBINOJIHEHA CTAJIBHON
IIOJIOCOM Ce4eHHeM 25x4 MM M COCIMHEHa C METaUIMYECKUMHU TEXHOJIOTMYECKUMU
TpyOOIpOBOIaMH Ha BBOJIE TIOCIIEJHUX B 3/1aHUE.

HapyxHublii KOHTYp 3azemieHust 3aaHusd TMX coeauHEH C KOHTYpOM 3a3eMJICHUS
OPVY-220/110 kB cransHoli mosocoit ceueHueM 40x4 MM ¢ NpUBApEHHBIMH BEPTHKAJIbHBIMHU
AJIEKTPOJIAMU M3 CTAJLHON TPyObl @2 W JauHOM 2,5 M, MPOJIOKEHHON Ha riyouHe 0,5 M ot
ITOBEPXHOCTH 3EMJIN.

Cucrema 3azemsienus OPY-220/110 kB mnpencraBinser co0oil ceTKy H3 B3aMMHO
MEePIEeHIUKYIISIPHBIX OTPE3KOB CTAIBHOMN OIIMHKOBAHHOM MoJ10chl ceueHneM 40x4 MM, yII0KEHHBIX
Ha riryouse 0,5 M OT TOBEPXHOCTH 3eMJTH NTapaJljieIbHO BHEeTHeMY KOoHTOpY OPY. Biosis orpassr
MOJICTAaHIIMH Ha rryouHe 0,5 M IPOJIOKEH 3a3€MIIUTENb, COCTOSLINI U3 CTaTbHOW OIMHKOBAHHON
nosiockl ceueHueM 40x4 MM U NPUBAPEHHBIX K HEH BEPTHKAIBHBIX 3JEKTPOJOB U3 CTajIbHOU
OLIMHKOBaHHOU TpyObl P2” u anuHO# 2,5 M ¢ marom 10 M, 3aMBIKAIOIINN 3a3€MIISIOIIYIO CETKY
o nepumetpy OPY. Bee cThiku U IpUMBIKaHUS OTPE3KOB MOJIOCH COEAMHEHBI CBAPKOM.

Monnuesanmra momanku OPY ocyiiecTBiisieTcs ¢ MOMOIIBIO AUBEPTOPOB U3 CTAIbHOU
TpyOBbI @32 MM U BBICOTOM 1,5-2 M, YCTaHOBJIGHHBIX Ha IMOPTaIax, U TPOCOB, COCTUHCHHBIX Uepe3
KOHCTPYKIIUU TTOPTAJIOB C OOIIeH CUCTEMOI 3a3eMIICHUSI.

Cucrema 3azemnenus OPY-220/110 kB coenunena ¢ koHTypoM 3a3emiieHus 3nanust ['OC
napajuieNbHO MojocaMu (4 mIT.) u3 ctaiu cedeHueMm 50x5 M.

BHemHuit 3a3eMIISIOIMNA KOHTYp 3[aHMs TMIPOCTAHIUM TPEICTaBIsIeT COOON CeTKy U3
Kpyrioro sxeneza @25 MM, YJIOXKEHHYIO B 3eMJIe BJOJb BCEro mojaBomHoro maccua ['9C Ha
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ormeTkax ot 64,500 1o 68,000. IIpuBapeHHbIe K BHEITHEMY KOHTOPY CTep>KHU P25 MM (2 1mT. HA
arperar), B CpPEIHUX DPa3JeNIbHBIX OBIYKaX OTCACBHIBAIOUIMX TPYO MO HIMTOBBIM I1a3aM KaXKIOTO
arperata nogHuMmarotcs 10 ot™.82,0 m. Tlogoiias k MaccuBaMm cMpaibHBIX Kamep Ha 0T™M. 82,500
M, CTEpKHHM MOMapHO oObeauHstoTcs muHou 40x8 mm. Jlajmee mmHa MOAXOIUT K KaOeIbHOU
IaXxTe€ COOTBETCTBYIOILIEro arperara W mnoaHumaercs BBepx 10 0TM.130,000 m. Crosiku B
KaOeJIbHBIX MIaxTax 1o ocu «by» y konoHH 9, 12, 16, 19, 23, 1 26 SBISIFOTCS OCHOBHBIMU CTOSIKAMHU
3a3€MJICHHUS, CBSA3BIBAIOIMMU Marucrpaiu 3azemieHus 3gaHus ['DOC ¢ BHEIIHUM KOHTYPOM.
Marucrtpanu 3a3emMiIeHus 34aHUsI TUAPOCTAHLIMYU BBIITOJIHEHBI CTANIbIO 10J0COoBOM ceueHueM 40x4
MM. Ha TpancdopmaropHOl Mmiomiagke B CHCTEMY 3a3€MJICHHS BKIIOUEHBI JKEIE3HOA0POKHBIC
MyTH, Tpoxoasmue Broyb 31aHus ['9C co cTOpOHBI HMKHEro Obeda M pesbChl, HA KOTOPBIX
YCTaHOBJIEHBI OJIOYHbIE TPAHC(HOPMATOPHI.

Monnuesamnura TpaHchOpMaTOPHON TIJIOMIAIKKA OOECTICUMBACTCS 3AIIUTHBIMH TpPOCaMU
nepexosioM 220 kB, nporsayTeiMu 0T cteHbl ['DC co croponsl HUXKHero Obeda k OPY-220 kB.
CranbHas nonoca ceueHueM 40x4 MM coeIMHSET 3alIUTHBIE TPOCHI ¢ cucTeMol 3azeMiueHus ['OC

10.2 MeponpusiTusi 0 3a3eMJIEHHUIO

B cootBerctBum ¢ m.1.7.51 I1Y3 (u3nanue 7) mis 3a01UThl OT HOPAKEHUS ANEKTPUUECKUM
TOKOM B Cllydae MOBPEXKJICHHUS HU30JSIIMH B MOMEIICHUIX, B KOTOPBIX YCTaHABJIMBAETCS HOBOE
000pyZJ0BaHUE NMPOEKTOM IIPETYCMOTPEHO:

- 3alIMTHOC 3a3€MJICHHUC,;
- aBTOMAaTHYCCKOC OTKIIOUYCHUC ITUTAHUAI,
- YpaBHHBAHHEC NIOTCHIHAJIOB.

B cootBerctBum ¢ m.1.7.98 TIVD (u3manue 7) mis pacnpeaeMTEeIbHOTO YCTPOUCTBa 6-
13,8/0,4 kB npexycMoTpeHo 01HO o0I1Iee 3a3eMIISIFOIIEe YCTPOMCTBO, K KOTOPOMY JIOJIKHBI OBITh
MIPUCOCTUHCHBI:

1) weliTpanu TpaHcopMaTOPOB HA CTOPOHE HANpsDKeHHEM 10 1 KB;

2) xopmyca TpanchopmMaTopoB;

3) MerauMueckure 000JIOUKH U OpoHs Kadels HanpsbkeHueM 110 1 kB u Bbiie;

4) OTKpPBITHIC MMPOBOJIAIINE YACTH JIEKTPOYCTAHOBOK HanpspKeHueM 110 1 kB u BeIIie;
5) CTOpPOHHHUE MPOBOJIAIINE YACTH.

ConpoTHBJICHHE 3a3eMIIUTENs, PACIOJIOKEHHOIO B HEMOCPEACTBEHHOW OJIM30CTH OT
HelTpanu TpaHcpopmaropa, J0JKHO ObITh He O6osee 30 OM npu nuHeitHOM Hanpsbkenun 380 B
HCTOYHUKA TPpeX(a3HOTo TOKA.

[Ipy ucnosb30BaHMM 3a3€MIISIFOLIETO YCTPOMCTBA OJHOBPEMEHHO JUISl AJIEKTPOYCTAaHOBOK
HamnpsbkeHueM 110 1 kB ¢ riyxo3azemiieHHOM HelTpasibto W Bbiie 1 kB ¢ u3onupoBaHHOU
HENTpaJIbl0 CONMPOTUBIICHUE 3a3€MIISIOLIET0 YCTPOMCTBO B JII0O0E BpeMsl rojia JOKHO ObITh HE
6osee 4 Om mpu nuHeliHoM HampspkeHuu 380 B umcrounuka TpexdgasHoro toka (m.m.1.7.97,
1.7.101).

Ha ctopowne 0,4 kB tpanchopmaTopoB CH B ceTH ¢ ri1yxo3a3eMIeHHON HEUTpaIbio IPUHSATA
cucrema TN-C-S. Bce OTKpBITBIE IPOBOAAIIME YACTH MPUCOEAUHSIOTCA K TIIyX03a3e€MJICHHON
Helftpanu TpanchopmaTopoB nocpenctBoM PEN mpoBogHHMKa BO BCEX YCTaHABJIMBAEMBIX IO
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MpoeKTy pachpenenurenbHbix murax 0,4 kB. Pasmenenune HyneBoro padouero N U HyJlIeBOro
3alIUTHOTO MPOBOJHUKOB PE MpOMCXOIUT BO BTOPUYHBIX COOPKAX M TJIABHOM IIUTE OCBEIICHUSI.

B coorBerctBuu ¢ n.1.7.79 IIYD B cucreme TN BpeMsi aBTOMaTHYECKOI'O OTKJIIOUEHUS
nutanus B cetd 380 B ne npesimaer 0,2 cex.

B oanekTpoycTaHOBKax, B KOTOPBIX B KAayeCTBE 3alIUTHOM Mepbl IPUMEHEHO
ABTOMATHYECKOE OTKIIIOYCHHE MUTAHUS, JOJDKHO OBITH BBITIOJHEHO YpPAaBHHUBAaHHUE MMOTCHIIMAJIOB
(n.1.7.78 I1YD).

B coorBerctBun ¢ 1m.1.7.82 IIYD (u3manue 7) OCHOBHasg cCUCTEMa YpaBHUBAHUS
MOTEHINAJIOB B 3JIEKTPOYCTaHOBKaX 0 1 KB coeauHseT Mexay coOo Cieayroniie MpoBOIsIIIe
YJacTH:

1) wnyneoii 3amutHbd PE- i PEN-nipoBoHuK nuTaroieit iuHuu B cucteme TN;
2) MeTaJuIMYecKHe YacTh KapKaca 3JaHus;
3) MeramuMueckue 000JI0UKH TEIEKOMMYHUKAIIMOHHBIX KaOesneH.

Bce ykazanHble dYacTM JIOJDKHBI OBITH TPUCOCIMHEHBI K CTOSKAM  3a3€MJICHHS,
MPOJIOKEHHBIM B KaOENBbHBIX mIaxTax 1Mo ocu «by» y xononn 9, 12, 16, 19, 23 u 26 nocpeactsom
MIPOBOTHUKOB CUCTEMBI YPAaBHUBAHUS TIOTCHITHAJIOB.

K cucreme ypaBHUBaHUS MOTSHITUAIOB MOIKITIOYAETCS TAKKE:

1) 3azemJsiolue MPOBOHUKHU AEKTPOyCcTaHOBOK 6-13,8 kB;

2) peNbCHI )KEIE3HOU JOPOTH, MPoJIokKeHHOU B0k 3nannsd 3PY CH co cTOpOHBI HUKHETO
obeda;

3) MeTrayuIMYecKre 4YacTH KapKaca 3alllUTHOTO CTpoeHus i TpaHchopmaropoB CH Ha
TpaHChOPMATOPHOM TUIOIIAJIKE;

4) MerauM4eckue Oallku, Ha KOTOphIe YycTaHaBiuBaroTcs TpaHchopmatoper CH Ha
TpaHchOpPMATOPHOU TUTOIIAKE.

B cootBerctBum ¢ 1m.1.7.83 I1YD (u3manue 7) cucrema JONMOJHHUTEIBHOTO ypaBHHBAHUS
MOTEHIIMAJIOB COEIUHSET MEXIy CO0O0i BCE OJHOBPEMEHHO JOCTYMHbIE MPUKOCHOBEHUIO
OTPBITHIE TPOBOMAAIINE YACTH CTAMOHAPHOTO 3JIEKTPOOOOPYAOBAHUS M CTOPOHHUE MTPOBOSIINE
4acTH, JOCTYMHbIE MPUKOCHOBEHUIO METAJUIMYECKUE YACTH CTPOUTEIbHBIX KOHCTPYKIIMM 3/1aHus,
a TaKKe HyJIeBbIC 3alIUTHBIE MPOBOJHUKHU B cucteme TN.

Jlis  OCHOBHOM CHCTEMbl YpaBHHMBAHUS TOTEHIIMAIIOB HCIIOJIB30BAHBI  CIIEUAIBHO
MpeyCMOTPEHHbIE MPOBOJIHUKU — cTajbHas monoca 40x4 M, mpokiagbpiBaeMas 1o IEPUMETPY
MOMEILIeHUH TI0 cTeHaM Ha ypoBHE 0,5 M OT OTMETKH YUCTOTO MOJIa.

JlJis OTIONMHUTENHHOW CUCTEMBbl YpaBHUBAHUS MOTEHIMAIOB HCIOJB30BaHbI CIIEHUATBHO
MIpelyCMOTPEHHbIE MPOBOJIHUKU — cTaibHas monoca 40x4 M, mpokiagbpiBaeMas o IEpUMETPY
MOMEIIIeHUH TI0 cTeHaM Ha ypoBHE 0,5 M OT OTMETKH YUCTOTO MOJIa.

JInst JOMONHUTENBHOM CUCTEMBl YpAaBHMBAHUS IOTEHLUUAIOB TaKXe MPOKIIAbIBAIOTCA
crenuagbHble MPOBOJHUKU — CTaIbHAs M0JIOCa CeUeHUeM 25x5.
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11 CBeIleHI/lﬂ 0 THUIIE, KJIAaCCE€ NMPOBOA0B U OCBETHUTEJbLHOM apMaTypbl, KOTOpbLI€
moaJieskaT IPUMEHEHUIO IIPU CTPOUTEILCTBE 00bEeKTa KAaMUTAJIbLHOI0
CTpouTEJIbCTBA

DnexTpuueckue CBs3U Ha HarpspkeHue 13,8 kB BBINONMHSIOTCS 0OAHOXWIBHBIMU KaOeIsIMU
13,8 kB, a Taxxe MeIHBIMH HTHHAMHU.

DnexTpuueckue CBsi3U Ha HarpspkeHue 13,8 kB BBINMONMHAIOTCS OAHOXKWIBHBIMU KaOeIsIMU
tumna [IBBHT(A)-LS ¢ uzomnsiueit u3 ClMToro mojmsTUICHa ¢ METHBIMH JKMJIAMU Ha CJIETYIOITUX
y4acTKax:

- mutanue nByx TpaHchopmaropoB TG4 u TG6 mommocteio 400 xBA, 13,8/0,4 xB
arperaTHbIX COOCTBEHHBIX HYXJ ocyliecTBisiercss kabemsimu 13,8 kB, moakmtoueHHBIX
HENOCPEICTBEHHO Ha IIMHBI TeHepaTOpHOro HanpsbkeHus 13,8 kB;

- Y4YaCTOK OT Te€HepaTopHbIX WMH reHeparopa ['AS no paspenunutens QSI1-TB2
(Tpancdopmaropa TB2)

DnexTpuueckue cBsi3u Ha HamnpspkeHue 13,8 kB Boimonusatorcs meansiMu muHamu [LIMT-
60x10 Ha creayrOmMX y4acTKax:

- mutanue Tpanchopmaropa TB1 mommuocTeio 4000 kBA, 13,8/6,3 kB ¢ ycrpoiicteom PITH,
MTOAKITIOYEHHOT 0 Ha IIMHBI TeHEPATOpHOro HanpsbkeHus 13,8 kB yepes passennaurenn 13,8 kB.

- mutanue TpanchopmaropoB TB2 momuocteio 4000 kBA, 13,8/6,3 kB ¢ ycrpoiictBom PITH
— Ha y4acTke oT pazbeaunurens QS1-TB2 o tpanchopmaropa TB2.

DneKTpuuecKkue CBsI3W Ha HampspbkeHue 6,3 KB BBIMONHSIOTCS TPeXKUJIbHBIMH KaOeIsIMH
BBI'ar(A)-LS ¢ u3onsanueit 1 000J09KOM U3 MOTMBUHUIXIOPUIHBIX KOMITO3UIIMN TOHUKECHHOM
IIO’KAPHOU OMACHOCTH C MEIHBIMHU KHIIAMH:

- mwuranue ['PY 6,3 kB ot Tpanchopmaropos TB1, TB2;

- murtanue tpanchopmaropo TN1,1, TN1,2, TN3,1, TN3,2, TNS, TN6 ot ['PV 6,3 B;

- mnuranue Tpanchopmaropa TN4. [ns muranus KTII (tpanchopmatopa TN4) ot
I'PVY-6,3 kB ucnons3yercs cymecTByomuii kadenb 6 kB nurarommii PIT 3,15/6 kB. Jlns
MOAKITIOYCHHUST CYIIEeCTBYOIIEeH kabenpHOW ymHMH K [PY-6,3 kB or momemeHus
PVY-3 kB npoxknaasiBaeTcs yuactok HoBoro kabens 6 kB no 3panuro I'9C;

- muranue KPYH 6,3 kB ot aBToTpanchopmatopoB ATI1 u AT2;

- muranue tpanchopmaropo TN2,1, TN2,2 or KPYH 6,3 kB;

[Ipoknaaka kabenbHbIX TUHUHI 6 KB npemycmarpuBaercs:

- 1o tepputopun OPY — 1mo BHOBb NpPOEKTUPYEMbIM KaOedbHBIM K.0. JOTKaM (OT
BbIBOJIOB 6,3 kB aBToTpancdopmatopos cBsizu AT1 u AT2 no KPYH 6,3 kB, or KPYH
6,3 kB 1o ceruatoro orpaxnaenus OPY, a Takxke y4acTOK Tpacchl UIyIIEH OT 34aHuUs
I'SC k tpancdopmaropy «TN5S» TMX);

- ot OPVY o 3nanus I'DC — 1o BHOBb NMPOEKTUPYEMbIM KaOeIbHBIM K.0. JIOTKaM J10
Ka0eIbHOro TYHHEJI, Jlajiee - B KaOeIbHOM TyHHENE MO CYLIECTBYIOIINUM KaOelIbHbIM
KOHCTPYKLHSM;

- ot 3nanus ['9C o 6a3s1 OMTC — B TpaHuee Ha riyouHne 0,7 M BJI0JIb CYIIECTBYIOLINX
Tpacc 6 kB.

Kabenu cs3u 0,4 kB Mexay arperaTHbIMU U OOIIECTAHIIMOHHBIMH PaCHpeAeTUTEIbHBIMU
mutamu CH npenycmaTtpuBaeTcst BRINOJIHATE kKabenem tuna BBI'Hr-LS, ¢ o6omoukoit u3 [1BX
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KOMITO3HUIIMH HEPACTIPOCTPAHSIONICH TOPSHNE C TOHMKEHHBIM JILIMO- ¥ Ta30BbIAeeHueM. Kabenu
MPOKJIAIBIBAIOTCS MO CYHIECTBYIOIIMM U yCTaHaBIMBAEMbIM KaOEJIbHBIM KOHCTPYKIHUSM, U IO
KaOeJIbHBIM KaHajaM B I0JIaX 3IaHUS.

[Mpoknanka kabenpHBIX JIMHUN Ha HanpspkeHue 0,4 kB, ces3piBaromux HoBoe KTII 6/0,4 kB

u 6azy OMTC, mpemycmatpuBaercs B TpaHiiee Ha riryomHe 0,7 M BIOJb CYyIIECTBYIOIIHX
KaOeJIBHBIX Tpacc.
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12 Onucanue cucreMbl pado4ero M aBapUitHOr0 OCBEIICHUSI

[IpoexT anexkrpoocsemienus nomenenuid PY 13,8 kB CH I'A (otMm. 96,500) u PY 0,4 kB CH
I'A (otm. 101,000) 3manus I'2C npegycmarpuBaeTcsi COBPEMEHHOE CBETOJIMOIHOE OCBEILICHHE,
o0ecrieunBaroIee HOPMUPOBAHHBIC 3HAUCHUST OCBEIICHHOCTH.

[Ipoektr pa3paboTaH B COOTBETCTBHM C HOPMATHBHBIMH JIOKyMEHTaMH Poccuiickoit
denepanuu:

- I1Y3, uznanue 6, 7 «IIpaBuia ycTpoiiCTBa 3JIEKTPOYCTAHOBOKY;

- CIT 52.13330.2016 «EctecTBeHHOE 1 HICKYCCTBEHHOE OCBEIICHHUEY.

HacrosimiuM mpoekToM MpenycMOTpeHa IIOJIHAasg 3aMEHa CYIIECTBYIOIIEH CHCTEMbI
AJIEKTPOOCBEIIEHUS PEKOHCTPYUPYEMBIX TTOMEIICHNUN C YIETOM U3MEHEHHUSI CTPOUTEIHHON YacTh
U pacrnojoKeHUsi BHOBb YyCTaHaBiIMBaeMoro ooOopyaoBanus. B mnomemenusx PY CH
npeaycMaTpuBaeTcs pabouee U aBapuiiHOe (pe3epBHOE, HBAKyallMOHHOE) U PEMOHTHOE
OCBEIlLIEHUE.

Ocgernienue MTOMEIICHU I 31aHUS npeIycMaTpUBaeTCs CBETUJILHUKAMH,
COOTBETCTBYIOIIMMH Ha3HAYEHUIO MTOMemeHn. HopMbl OCBEIIEHHOCTH MTOMEIIEHUI TPUHSTHI B
cootBercTBUU ¢ CII 52.13330.2016 u npuBenens! B Tadbnuue 12.1.

Tab6muma 12.1 — HopMbI OCBEIIEHHOCTH TTOMEIICHHIA

HaumenoBanue Pa3psn 3putensHOl ITonpa3zpsn HopmupoBannas
ITOMENIEHUS paboTsI 3pUTENBHON pabOTHI OCBELIEHHOCTB, JIK
[Tomemenune

PY 13,8 kBCHTA \" 6 200
0T™M.96,500
[Tomenienune

PY 0,4 xB CHTA \" 6 200
otM.101,000

ABapuitHoe ocBenieHHe (0e30MacHOCTH) NpPUHUMAeTcs Ha YpPOBHE He MeHee 5% OT
HOPMHUPYEMOH BEJTMYMHBI PA00YETO OCBEIICHHSI.

B cocTaB pabodero ocBenieHus: BXOIAT MIEPEHOCHOE (PEMOHTHOE) U MeCcTHOE ocBemienue. C
stoit nenpto B nomenieHusax PY 13,8 kB CHT'A, PY 0,4 kB CH I'A BbinosiHsieTcs craniioHapHas
ceTh HampsbkeHHeM 12 B, mnuTaHMe KOTOPOM  OCYIISCTBISETCS OT  IMOHMYKAIOIIHUX
tpanchopmaTopon 220/12 B.

Cucremoii 3BaKyaliMOHHOT0 OCBEIICHHS IPeyCMaTPUBAECTCSI OCBEILIEHUE Ty Tel SBaKyaIiu.
3HaKM YINpaBJIEHUs HBaKyalUeW JIIOJEW NPeayCMOTPEHbl B pasliene MPOTHUBOMOKAPHBIX
MEPOTPHUSITUI.

JInsl  TMOJKITIOYEHUsT CBETHJIBHHKOB CHCTEMbI pPab04yero OCBEIICHHS B TOMCIICHUH
PY 13,8 kB CH I'A na ot™m. 96,500 ycTanaBiuBaroTcs ABa muUTKa paboyero ocsemenus [11O1 u
02. utku O1 u [IO2 noaxmroyaroTcs K CYIIECTBYIOMINM IIUTaM padouero ocsemienus 3J1
1 4J1/2J1 coOTBETCTBEHHO, 3alIUTAaHHBIM OT PA3HBIX CEKIIUH MPOSKTHUPYEMOT0 OOIIECTAHIIMOHHOTO
uTa coocTBeHHBIX HYK1 OCH-3. [IpoekTom mpenycMOoTpeHa «KOPHIOpHAs cXeMa YIpaBIeHUS,
o0ecrieurBaroIas ynpaBleHUE OCBEIIEHHEM cpa3y OT HECKOJIbKUX BXOJOB B ITOMEIIEHHUE.

JIns TOAKIIIOYEHMS] CBETUJIIBHUKOB CHCTEMbl aBAPUHWHOIO OCBEUIEHUS B IOMEIIECHUU
PV 13,8 kB CH I'A na ot™m. 96,500 ycranaBiauBaroTcs ABa mKUTKa aBapuitHoro ocsemenus [IIAO1
u [I[AO2.
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HopMmainibHO ceTh aBapUiiHOTO OCBELIEHUS TUTAETCA OT CYLIECTBYIOLIETrO UATA aBAPUINHOTO
ocsemienus ~ 0,4 kB 1A/2A, u ucnonb3yercst Kak pabodyee OCBEIICHHE. JTO MO3BOJISIET MOJHEES
HCII0JIb30BATh MOLIIHOCTH OCBETUTEJIbHBIX YCTAHOBOK U OCYILECTBIATH IOCTOSIHHBIN KOHTPOJIb 32
HCIPABHOCTBIO CETU aBapUilHOro ocselieHus. IIpu Mcue3HOBEHUMM NEPEMEHHOrO0 TOKA, CETh
[IEPEKIIIOYAETCS Ha MUTaHNUE TOCTOSHHBIM TOKOM OT LIIUTA ITOCTOSIHHOTO TOKA.

CBeTUIIPHUKY aBapUMHOIO OCBEUICHMS JOJDKHBI OTJIMYATHCS OT CBETUJIBHUKOB paboyvero
OCBEIIEHUS CIIEMaIbHO HAHECEHHOM OyKBOM A KpacHOTO IIBETA.

VYnopaBiieHue OCBELIEHHEM IPEIyCMaTPUBACTCS BBIKIIOYATEISIMU U IEPEKIIOYATEIAMH,
YCTaHOBJIEHHBIMHU IO MECTY.

CeTp BHYTpPEHHEIO OCBEIICHUS MPOKIAIBIBAETCA OTKPBHITO B FOPPUPOBAHHBIX TpyOax, IO
METaJNINYECKUM JIOTKaM U B IUIACTUKOBBIX KaOeNbHBIX KaHanax. Bo3Mo)kHa Mpokiiajgka CeTu
OCBEILIEHUSI COBMECTHO C CUJIOBOM CETHIO.

CeTb aBapuiHOr0 OCBEILIEHHUS BBITIOJIIHAETCS OTHECTOMKUMU KaOeIsIMU ¢ METHBIMHU JKHJIaMH,
HE PacIpOoCTPAHSIOIMIUMY TOPEHHE ¢ HU3KUM JAbIMO- U razoBbiieneHueM (BBI'Hr(A)-FRLS). He
JIOMYCKAeTCsl COBMECTHAsl MPOKJIaJKa CeTe aBapUMHOIO OCBEIICHHS C JAPYTUMHU KalemlsMH B
0JIHOM KopoOe, TpyOe, 3aMKHYTOM KaHajie CTPOUTEIbHONW KOHCTPYKLUHU WM HA OJJHOM JIOTKE.

CeTp BHYTPEHHErO0 OCBEILEHHUS BBINOJHSIOTCA KaOeas MU € MEIHBIMHM >KUJIaMU THUIA
BBI'Hr(A)-LS. PacnpenenurenbHasi ceThb OCBELICHUS BBIMOJHAETCS MATUIPOBOAHOM (3 (asbl,
HYJIEBOM paboyuil ¥ HyJI€BOM 3allIUTHBIN MPOBOJHUK), TPYIIIOBBIE CETH — TPEXITPOBOAHBIMHU.

[Mutanue mrencensHoil cetn 220 B u monusurenbHbIX TpaHcopmaropo 220/12 B
BBITMIOJIHSETCS OT PACIPEAETUTENbHBIX IIKA(pOB OCBELICHUS.

K npyrum npenycMOTpEeHHBIM B MPOEKTE MEPOIPUITHUSIM JJIs 3alIUThl 00CTYKUBAIOLIETO
MIEPCOHAJIa OT MOPAXKEHHUs SJICKTPUUYECKUM TOKOM B CIIy4ae MOBPEXKIACHUS U30JSALUU CIEAYET
OTHECTH 3alllUTHOE 3a3€MJICHHE, CHCTEMY YpPAaBHUBAHMS IOTEHUMAIOB, KJIACC 3allUThI
CBETUJIbHUKOB B COOTBETCTBUM C KaTEropued MOMENIEHUH IO B3pbIBO- U IMOXKApPOOMNACHOCTH,
HaIpsKEHNE IEPEHOCHBIX PEMOHTHBIX CBETHJIBHUKOB.

[Tnan padouero u aBapuitHoro ocsenieHus nomeniennii PY 13,8 kB CH I'A (otM. 96,500)
PY 0,4 xB CH T'A (orm. 101,000), a taxke mmtel padbouero (LLIO1 (DS1), IO2 (DS2)) u
aBapuiinoro (IIJAO1 (DX1), IIAO2 (DX2)) ocBemenust cm. tom I11200-81-MOC 5.1.1.2.1
Kunwra 2.1 I'padmueckas yacts. 3manue ['OC.
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13 Onucanue AOMOJTHUTECJ/IBHBIX U PE3€PBHBLIX HCTOYHUKOB 3JICKTPOIHECPIrUU

I obecrieuenust ocoboit  kareropum  snekTpocHabxkenuss OCH-2 u OCH-1
npenycmarpuaercs 9C, momnocthio 400 kBt st nuranua CH I'DC npu nonxoit norepe CH.
JOC nonkmouaercs k muty OCH-2. Pacuer u Be1i6op I3C 0,4 kB cm. [Ipunoxenue A.
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14 Ilepeyenb MepONPUATHIA IO Pe3epPBUPOBAHUIO JIEKTPOIHEPT U

B paMkax HaHHOrO IpPOEKTa BBINOJIHEHBI CICAYIOIIME MEPOIPUATHS 110 PE3EPBUPOBAHUIO
JJIEKTPOIHEPT UM

- ycraHoBKa JBYX TpaHcdopmaTopos 13,8/6,3 kB TB1 u TB2, moax/F0ueHHBIX Ha MTUHBI
reHeparopHoro Hamnpspkenus 13,8 kB reneparopoB 'A4 u 'AS5 coorBercTtBeHHo. OT
tpanchopmaropo TB1, TB2 3amureBaroTcss mepBas W BTOpas CEKIUS IIIHH
I'PY 6,3 kB. Cexuuu I'PY-6,3 kB coeauHeHB CEKIIMOHHBIM BBIKIIOYATCIEM C
ycrpoiictBoM ABP, koTopblii cpabaTbiBaeT pu NponaJaHuU HANPSKEHUS Ha OJHOM U3
CEKIIUi;

- ycranoBka KPYH 6,3 kB, noaxitouennoro Ha ooMotku 6,3 kB aBroTpancdopmaropon
ATI1, AT2. KPYH 6,3 kB Brmonasgerca no cxeme «6-1». Ceknum KPYH-6,3 kB
COEIMHEHBI CEKLIMOHHBIM BBIKJIIOUaTeneM ¢ ycrpoiictBoM ABP, koTopslii cpabaThiBaeT
MIpU TIPOTIaJIaHUU HaTpshKeHus Ha oaHou u3 cekiuit KPYH 6,3 kB;

- ycranoBka arperaTtHsix CH (ACH-4, ACH-6), BBITIOJTHEHHBIX B BUJIE IBYXCEKIIMOHHOTO
PY-0,4 kB, cekuuu KOTOPOTO MUTAIOTCS: OAHA OT MOHMXKAIOUIEro TpaHchopmaropa
morrHocThio 400 kBA, 13,8/0,4 kB, a Bropas — ot ceknuii muta OCH-2. Cekuun
COCIMHEHBl HOPMAJIBHO OTKJIFOYCHHBIM CEKIIMOHHBIM BBIKIIIOUATETIEM C YCTPOWCTBOM
ABP, koTopbIii cpabaTbIBaeT NMPH UCUE3HOBEHNUN HATIPSHKEHUS HA OJTHOM U3 CEKITHil;

- ycraHoBka obmecranmuonHoro mwuta OCH-1, BBIIOJTHEHHOrO B BHUIE
nByxcekimonnoro PY-0,4 kB cexkumu kotoporo nutarotcsi ot ['PY-6,3 kB uepes
noumxatomue Tpanchopmartopsl TN1.1 1 TN1.2 momuocTteio 1600 kBA, 6,3/0,4 kB ¢
I1bB. Cexuuu mmra COEIMHEHBI CEKIIMOHHBIM aBTOMATHYECKHM BBIKIIOYATEIIEM C
ycTtpoiictBoM ABP, kKoTOphIil cpabaThIBacT Mpy MpOTagaHuy HAPsHKEHUS Ha OJTHOM U3
CEKIIUIL.

- ycraHoBka obOmecrannmuonHoro mwuta OCH-2, BBIIOJTHEHHOrO B BHUE
nByxcekinonHoro PY-0,4 kB, ocHOBHOE mUTaHME KOTOPOTO BBITTOJIHEHO OT OOMOTOK
HU3IIETO  HANpSHKEHUS  aBTOTPAHC(POPMATOPOB  CBS3M, YCTAHOBJICHHBIX  Ha
OPY 220/110 kB, uepe3z KPYH 6,3 kB u uepe3 nonmxaroniue tpancopmaropsr TN2.1
n TN2.2 momnuocteio 1000 kBA 6,3/0,4 kB c yctpoiictBom PIIH. Ilogkmrouenue
BBITIOJTHEHO C YYETOM B3aUMHOTO pacmlpeeieHusi aBToTpaHchopMaTopoB U OJIOKOB
I'DC no muuam 220 kB B HOpMabHOM pEKHUME.

- wmexnay muramu OCH-1 u  OCH-2 BbemmonHsieTcss KaOenlbHas IepeMBbIUKa.
B3anmopesepBupoBanue mutoB OCH-1 u OCH-2 npoucxoguT B pydyHOM PEXHUME U
BBITMIOJIHEHO Y€pe3 HOPMAJIbHO OTKJIFOYEHHBIH aBTOMATHYECKHI BBIKIIOYaTeNb. J{s
obOecrieueHuss ocoboi  kareropuu  siekTpocHabxkenuss OCH-2 wu  OCH-1
npenycmarpuBaercs JIOC, momHocThio HeoOxomumoit g nutanus CH I'DC mpu
nosiHoit nmotepe CH. JIDC noaxmtovaercs k muty OCH-2. Cekuuu muTta cO€AMHEHbI
CEeKIIMOHHBIM aBTOMAaTHYECKUM BBIKJIIOUATENEM ¢ YycTpoiicTBoM ABP, koTopslii
cpabaTblBaeT MpU HCYE3HOBEHHHM HAmpsDKEHUS Ha oJHOM wu3 cekmuil. Takke
MPeIyCMOTPEHO aBTOMAaTHYECKOE BOCCTAHOBIIEHHE HOpMallbHOTO pexknma (BHP).

- ycraHoBka oOmectaHuuoHHoro 1mmra OCH-3, BBIIOJIHEHHOTO B BHUJE
nByxcekunoHHoro PY-0,4 kB, cexkuuun xotoporo mutatorcs oT cekuuid ['PY-6,3 kB
yepe3 noHwkatomme TpaHcpopmaropel TN3.1 u TN3.2 mommuocTteio 1600 kBA,
6,3/0,4 xB ¢ yctpoiictBom [1BB. Iut cHabxeH ycrpoiictBoMm ABP, cpabaTsiBarommm
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IIpM  HMCYE3HOBEHUM HaIpsDKeHHs. Takke MpenycMOTPEHO
BOCCTaHOBJIEHHE HOpMalibHOro pexxuma (BHP).
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ITPUWJIOXEHHUE A

Br100op mapameTpoB OCHOBHOTO 000PY/IOBaHHUS
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1. TIIpoBepka BHICOKOBOJBLTHOIO 000PYI10BAHUSA M NPOBOJIHUKOB
1.1 O0une moJ1oKeHus

B cootBercTBuU € [1] TeXHHYECKHE XapaKTEPUCTUKH 000PYIOBaHHUS JOJKHBI YIOBIECTBOPSTH
YCIIOBHSIM BBIOODA:!

1.1.1 Ilo HOMHUHAJBHOMY HATIPSIZKEHUIO:

UHOM. 2 UHOM.CeTI/I

1.1.2 I1lo HOMUHATLHOMY TOKY:

=

IHOM. IHOM.paC‘{.

i€ luompaca. — HOMUHAJIBHBIA PACUETHBIN TOK, KA;

1.1.3 ITo oTK/Ir04YAIOLIEH CIIOCOOHOCTH:

IOTKJ'[. 2 IHO.

1.1.4 T1o TOKy ITMHAMHMYECKOIl CTOHKOCTH:

I,qm—[. 2 ly,q.

3nauenue yaapHoro Toka K3 iy, KA, onpenensercs no gpopmysre:
iya = \/E ) IH.O ) ky,

rae iy — YJApHBIA TOK, KA;

ky — ynapHblii KOOQQPHUIUEHT.

VY napubiii ko umueHT onpeaensiemM o Gopmyiie:

I'ne Ta — mocTosiHHAS BpEMEHHU 3aTyXaHHUs allepUOANYECKON COCTABIISIIONIEH TOKA KOPOTKOTO
3aMBIKaHUs, C;

[1o TOKy TepMUYECKON CTOMKOCTH:
BK.,CLOI'I 2 BK.pacq
rie  Bupacs — TEMI0BOM UMIyIIbe Toka K3, kKA’c;
BK.paC'—[ = Il%.o ' (tOTK.II + Ta.c)

Bpewms otkmouenus K3, ¢, onpeaensiem o popmye:

tOTK.)'I tp3.MaKC + tl'IBO

A€  (psmakc — MAKCUMAIBHOE BpeMs JIEUCTBUS pEEHHOM 3alUThI, C;
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tiso — OJIHOE BPEMSI OTKJIFOUEHUS BBIKIIIOUATENIA, C

JIomyCTHMBIi TEMIOBOI UMITYJIbC BBIKIIOUATENs, KA%c, onpezenseM no Gpopmyiie:
Bx.gon = I'%ep *Lrep

ra€  lrep. — TOK TEPMUYECKON CTOMKOCTH, KA;

tiuso —BPEMSI TEPMUYECKONU CTOMKOCTH, C.

Toxu K3 B MakcumasibHOM pexume padoThl ceTu Ha muHax 13,8 kB reneparopos 41" u ST,
Ha muHaxX [PY-6,3 kB u na murax KPYH-6,3 kB npuBenens! B Tabmuie A.1 B COOTBETCTBUU C
I11200-81-M1OC 5.1.5 «Pazmen 5. CmeaeHuss 00 HHXKEHEPHOM OOOpYIOBaHUH, O CETIX
WHXCHEPHO-TEXHIUYECKOTO O00eCTeUeHUs, TePeUCHh HWHKECHEPHO-TEXHUYCCKUX MEPOTPHUSATHIH,
cozepkanue TexHonorndeckux pemeHuit. [logpazaen 1. Cucrema snexkrpocHabxenus. Yactp 5.
Pacuer ycraBok». B kauecTBe MakKCMMaJIBHOTO BHIOpAH PEKHUM MUTAHUS OT BHEITHEH CETH U OT
mectu reaepatopoB Peiounckoit I'DC (PI'IC).

Tabnuma A.1-3HadeHust TOKOB KOPOTKOT'O 3aMbIKaHUSI B MaKCUMaJIbHOM pexkume Ha PI'OC

[TocTostHHAs BpeMeHn
Mecto K3 Tok tpexdasznoro K3, kA anei)egg;jggfxoﬁ
cocraBirstronied Toka K3, ¢
[uner 13,8 kB 4I° 40,406 0,08
HIunst 13,8 kB 5T° 40,406 0,08
I c.m. I'PY-6,3 kB 4,593 0,63
2 c.. I'PY-6,3 kB 4,583 0,63
1 c.m. KPYH-6,3 kB 20,428 0,04
2 c.u. KPYH-6,3 kB 20,143 0,04

1.2 IIpoBepka cuiioBbIx Tpanchopmatopos TB1, TB2

Jiia nutanus cexiuii ['PY 6,3 kB npuHSTH 1Ba IByXOOMOTOUYHBIX MacCIsIHBIX TpaHc(opmaropa
13,8/6,3 kB momHocthro 4000 kBA xa)kabIi.

Br160p MOITHOCTH IPOU3BEIEH UCXO/I U3 CYMMapHOM pacyeTHON MOIIHOCTH MOTpeOuTenen
I'PVY 6,3 kB B aBapuifHOM/pEeMOHTHOM pEKHUMeE, KOTJa OJJMH U3 OCTaBIINXCS B paboTe
TpaHcopmaTopoB OepeT Ha cebs Harpy3Ky. A Takke ¢ yueToM KodhduimeHTa MaKkcCuMyma
(kmax=1,07) 1 aKTUBHBIX U PEAKTUBHBIX MOTEPh B TpaHchopmaTopax 6,3/0,4 kB (knoreps=1,08).

PacuerHyto MomtHocTh notpedureneit I'PY 6,3 kB, a Takxke Be160p Tpanchopmaropos TG4,
TG6, nuraromux muthl arperatielx CH BG4N, BGON u tpanchopmatopoB TN1.1, TN1.2,
TN2.1, TN2.2, TN3.1, TN3.2, TN4, nuraromux muthl obmecrannnoHusix CH BBIN, BB2N,
BB3N, BB4N cwm. I11200-81-MOC 5.1.2.1 «Cob6cTBEeHHBIE HYX/Ibl IEPEMEHHOTO TOKa.
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Tabmuua A.2 — Beibop cunoBbix Tpancopmaropos TB1, TB2.

Pacuernas momHoCTh, KBA
HaumeHnoBaHmE AIIEKTPOIPUEMHHKA Hopmanbusiii | HopmanbHbIit ABapHﬁHHﬁu/
pexuM | cir. | pexum 2 ciL PEMOHTHAIH
PEXHM
HTur OCH-1 845,89 660,12 1240,45
ITut OCH-3 719,78 783,9 1356,17
Hlur OCH-4 404 404
baza OMTC 300 300
Tpanchopmaropnas mactepckas TM 290 290
CyMMapHasi MOIITHOCTh, KBA 2259,67 1744,02 3590,62
kmax=1,07
knoreps=1,08
CyMMapHasi pacyeTHas MOIIIHOCTh, KBA 2611,27 2015,39 4149,32
KoaddummenT 3arpysku tpancpopmaropa 4000 kBa 0,65 0,5 1,037

T.o. cornacHo «IIpaBri1 TEXHUYECKOM SKCIUTYyaTalluH dJIEKTPUUECKUX CTAHIIUN U CeTeM
Poccuiickoit @eaepanum» sl MACISHBIX TPaHC(HOPMATOPOB AOMYCKAETCS MPOIOJIKUTEIbHAS

Harpy3ka, IpeBbllIaroiasi HOMUHaANbHYIO Ha 5 %.

1.3 IIpoBepka BbICOKOBOJILTHBIX BbIKJIIOUaTe1eil 6,3 kKB

[Ipumep pacuera npuBeieH s BakyyMHOro Beikitouaresis ISM15_LD_8, HoMuHanbHbIM
HanpspkeHueM 10 kB, HOMHMHaIBHBIM TOKOM lkomsencn=1000 A, ¢ TOKOM OTKIIFOUEHUS lom.orcn =
20 kA, COOCTBEHHBIM BpEMEHEM OTKITIOUEHUS teorc = 0,01 c.

1.3.1 ITo HOMHHAILHOMY HANPSIKEHUIO:

Usom. = 10 KB, Usom.cern = 6’3 KB,

UHOM. 2 UHOM.CeTI/I

1.3.2 I1o HOMHUHAJILHOMY TOKY:

4000

IHOM.paC‘-[ =

V3 x 6,3

Liow = 1000 A; IHOM. = IHOM.paC‘{.

1.3.3 I1o oTK/JI0O4YAIOIIEH CIIOCOOHOCTH:

= 366,57 A

Cornacho I1Y3, BeIOOp anmapaToB MO0 KOMMYTAIIMOHHOM CITIOCOOHOCTH CIIETy€ET BBIMOIHATH 110
OoJibLIIEMY U3 3HAYCHH, OTy4aeMBbIX JUIs cIydaeB TpexdasHoro u onHodasnoro K3 Ha 3emuto.
3Ha4YeHUs TOKOB KOPOTKOI'O 3aMbIKaHUs HA IMIMHAX cM. Tabnuiy A.1.
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IHOM'OTK_TI = 20 KA, Ino = 4,593 KA
= Ipo,

IOTKJI.

1.3.4 1o TOKY TMUHAMMYECKOI CTOHKOCTH:

iy, = V2-4,593-1,98 = 12,89 KA,

0,01
K,=1+e T

rae  Ta—mocTtossHHas BpeMEHU 3aTyXaHUs alepUOUIECKON COCTABIISIONIEH TOKA KOPOTKOTO
3aMBIKaHUs, C;

0,01
K, =1+e 063 =198

L. = 51 KA =iy, = 12,89 KA
1.3.5 Ilo TOKy TepMHUYECKOH CTONKOCTH:

BK.AOH = BK.pacq
Lorkn = tps.makc + teore = 1,5+ 0,01 =1,51¢
BK.pac'-I = I%.o ' (tOTKJ'I + Ta):4;5932 ’ (1;51 + 0:63) = 4‘5;14‘ KAZC

=15t

K.JI0TI Tep ‘Tep

B
By on = 202 -3 = 1200 kA%*c > By pacs = 45,14 KAZc
Pe3ynbrarhl mIpOBEpKHM CHIIOBBIX BBIKJIFOUATENICH CBENIEHBI B TaOmuiy A.4

Tabmuma A.4 — IIpoBepka CHIIOBBIX BBIKIIIOUATEIIEH

PacuetHnle maHHBIE KaranoxHele TaHHEIE

HanmenoBanune -
UH Cs ] BK9 UH.C9 IHOM, IOTKJ'[, llIHl-Iy BK.pva
B | e AT kA i RA L G0 B | A | kA | kA | kA

Bsox ot TBI 6,3 | 366,57 | 4,593 | 12,89 | 45,14 10 1000 20 51 1200

Kk t-py TNIL.1 | 6,3 | 146,63 | 4,593 | 12,89 | 45,14 10 1000 20 51 1200

KiIkt-py TN3.1 | 6,3 | 146,63 | 4,593 | 12,89 | 45,14 10 1000 20 51 1200

KJI k T-py TN4 6,3 | 57,74 | 4,593 | 12,89 | 45,14 10 1000 20 51 1200

KJI k T-py TN5S 6,3 | 57,74 | 4,593 | 12,89 | 45,14 10 1000 20 51 1200

Bsox or TB2 6,3 | 366,57 | 4,583 | 12,86 | 44,95 10 1000 20 51 1200

KlIkT-py TNL.2 | 6,3 | 146,63 | 4,583 | 12,86 | 44,95 10 1000 20 51 1200

KiIkT-py TN3.2 | 6,3 | 146,63 | 4,583 | 12,86 | 44,95 10 1000 20 51 1200

KJI k T-py TN6 6,3 | 57,74 | 4,583 | 12,86 | 44,95 10 1000 20 51 1200

Beoxor ATl | 63 | 91,64 | 20428 | 51,39 | 04682 | o | 1250 | 315 | 80 | 2977

Kl ktpy TN2.1 | 63 | 91,64 | 20428 | 51,39 | 046821 1o | 1250 | 315 1 80 | 2977

Beoxor AT2 | 63 | 91,64 | 20,143 | 50,67 | 02890 | o | 1250 | 3L5 | 80 | 2977
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Pacuernnie JAaHHBIC Karanoxusre JaHHBIC

HanmenoBanune Une,
kB
KlIk -py TN2.2 | 6,3 91,64 | 20,143 | 50,67

B Ks UH.C? IHDM, IDTKH, i,E[HH’ BK.pva
KA%c kB A KA KA KA%c
628,90 10 1250 31,5 80 2977

Lip, A | Luo, KA | iys KA

1.4 IlpoBepka TpancgopMaToOpoOB TOKA

[Ipumep pacuera npuseneH s Tpancpopmaropa Toka 20 kB THII-CBDJI-20 VXIJI2.

1.4.1 1o HOMUHAJIBHOMY HATIPS2KEHUIO:

UHOM. = 20 KB; UHOM.CGTPI = 13,8 KB;
UHOM. > UHOM.CeTH

1.4.2 Tlo HOMUHATLHOMY TOKY:

, 4000
HOM.pacy ~— \/§X 13,8

Lo =1000 A; IHOM. 2 IHOM.paC‘{.

=167,35A

1.4.3 1o ToKy IMHAMUYECKOH CTONHKOCTH:

iy = V2-40,406- 1,88 = 107,57 KA,
Lum = 160 KA; Ly = iy,

1.4.4 1o TOKY TepMHUYECKO# CTOIKOCTH:
Bision 2 By pacy
torkn = tpsmaxe T teorx = 0,7+ 0,035 =0,735¢
Bypacs =I5 * (torcn + T2)=40,406%- (0,735 + 0,08) = 1330,61 KA’c
By gon = Ifep * trep
By son = 63% 1 = 3969 KA%c > By acq = 1330,61 kA®c

PesynbTaTsl npoBepku TpaHchOPMaTOPOB TOKA CBEJCHBI B TAOMUIYy A.S
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Tabnuma A.5 — [IpoBepka TpanchopMaTopoB TOKa

PacuertHble 1aHHbBIE KarasoxHble TaHHbIE
HaumeHnoBanue [ig’ Lo A | Lo, kA | i kA | B, kA% }JKH]; LZM, I;,:X, i;[,;:, lixygzq
STATIBLTA | 138 | 167,35 | 40406 | 10757 | 133061 | 20 | 1000 | 63 | 160 | 3969
PTATIBL2TA | 13,8 | 167,35 | 40406 | 10757 | 133061 | 20 | 1500 | 63 | 160 | 3969
1TA'TTE]’312’ ITA- 1138 | 167,35 | 40,406 | 107,57 | 1330,61 | 20 | 200 | 63 | 160 | 3969
PTATTON 2TA- 1 138 | 1673 | 40406 | 107.57 | 133061 | 20 | 400 | 63 | 160 | 3969
HAAOL A 1138 | 1673 | 40406 | 107,57 | 133061 | 20 | 30 | 63 | 160 | 3969
ITABBOROT | 63 | 366,57 | 4.593 | 12,89 | 4514 | 10 | 600 | 40 | 102 | 1600
2TABROROT | 63 | 366,57 | 4593 | 1289 | 4514 | 10 | 600 | 40 | 102 | 1600
TATNI.1 6,3 | 146,63 | 4,593 | 12,89 | 4514 | 10 | 200 | 40 | 102 | 1600
TA TN3.1 6,3 | 146,63 | 4,593 | 12,80 | 4514 | 10 | 200 | 40 | 102 | 1600
TA TN4 6,3 | 5774 | 4593 | 12,89 | 4514 | 10 | 100 | 20 | 51 | 400
TA TNS 6,3 | 5774 | 4593 | 12,89 | 4514 | 10 | 100 | 20 | 51 | 400
ITADBSOROT | 63 | 366,57 | 4.583 | 12.86 | 4495 | 10 | 600 | 40 | 102 | 1600
PTADSOROT | 63 | 366,57 | 4583 | 12.86 | 4495 | 10 | 600 | 40 | 102 | 1600
TA TN12 | 63 | 146,63 | 4,583 | 12,86 | 4495 | 10 | 200 | 40 | 102 | 1600
TATN32 | 63 | 146,63 | 45583 | 12,86 | 4495 | 10 | 200 | 40 | 102 | 1600
TA TN6 6,3 | 57,74 | 4,583 | 12,86 | 4495 | 10 | 100 | 20 | S1 | 400
TAI/E??H T ] 63 | 91,64 20428 | 51,39 | 646,82 | 10 | 3000 | 40 | 102 | 1600
TAI/E?;H T | 63 | 91,64 | 20428 | 51,39 | 646,82 | 10 | 300 | 40 | 102 | 1600
TA TN2.1 | 63 | 91,64 | 20428 | 5139 | 646,82 | 10 | 150 | 31,5 | 80 | 99225
TAI/E?;H T ] 63 | 91,64 | 20,143 | 50,67 | 62890 | 10 | 3000 | 40 | 102 | 1600
TALBaomor | 63 | 9164 | 20,143 | 5067 | 62890 | 10 | 300 | 40 | 102 | 1600
TA TN22 | 63 | 91,64 | 20,143 | 50,67 | 62890 | 10 | 150 | 31,5 | 80 | 99225
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1.5 IlpoBepka TpancGopMaTOPOB HANIPSIKEHUS

W3mepurenbHble TpaHC(HOPMATOPHI HAPSHKEHUS MPOBEPSIOT O CIEAYIOIIMM yCIOBUSAM:
- 110 HANPSYKEHUIO YCTaHOBKU;

- 110 KOHCTPYKTUBHOMY HCIIOJIHEHHUIO;

- 10 KJIaCCy TOYHOCTH;

- 110 Harpy3Ke BTOPUYHBIX Lienei

PesynbraTsl mpoBepku TpaHcHOpMaTOPOB HANPSIKEHUS TIPUBEACHBI B Tabnuie A.6

Tabnuma A.6 — [IpoBepka TpaHchopMaTopoB HAPSIKEHUS

PacquHHe JaHHBbIC KaTaJ‘IO)KHLIe JAHHBbIC
Uceru, B | Swarp, BA | O6morka Un, B S, BA Knace
TOYHOCTH
TH TPV 6,3 kB

6.3 6300/\3
46,8 Nel 100/73 50 0,2
7,9 No2 100/3 10 0,2
1,8 Ne3 100/3 10 3P

TH KPYH 6,3 kB

6.3 6300/\3
19,5 Nel 100/73 25 0,2
4,9 No2 100/3 10 0,2
0,8 Ne3 100/3 10 3P

1.6 Boioop u npoBepka kaodeJieit

1.6.1 Bbi6op kabeabHbIX JuHuii 13,8 kB

Br100op kabenpHBIX TUHUHA MPOU3BOIUM IO paboueMy TOKY PEMOHTHOT0/TIOCIIEaBapUITHOTO
pexuMa, TOKy TEpMUYECKON CTOMKOCTH U MO yCJIOBUIO HeBo3ropanus 1o PJ1153-34.0-20.527-98
«PykoBopsmue ykazanus o pacuety TokoB K.3. u BeIOOpY 371€KTpo00OpyA0BaHUSY.

Br16op ceuenus kabens mo pabouemy TOKY peMOHTHOT0/TI0CIeaBapuiHOTO pexkumMa 1o
YCIIOBUIO:

Ipa6. < Ip.,zmm‘.,qon.
rae  lp,e— pacueTHbId pabounii TOK PEMOHTHOIO/IIOCIICABAPUIHHOTO PEKUMA, A

Iy ganr non. — PACUETHBIN JUTMTENLHO JomycTUMbIN TOK KJI, A.

Srp*1,4 _ 400%1,4

lhas = Fy— = o1z = 2343 A- s TG4, TG6

rie  S;,. — HOMMHaQJIbHAs MOIIHOCTb TpaHChopmaropa, KBA;

Tp*
Sten- — HOMHUHAIBbHASI MOIIIHOCTh TeHepaTopa, KBA;
U,,on— HOMUHAIIEHOE HampsbKeHue, KB.

Ip.,ELJII/IT.,ELOH. = IK.,ELJII/IT.,ELOH. kg - ky
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rae Iy puur pon— KaTaJ0KHOE 3HAYCHUE JUTUTENBHO JIOIMYCTUMOro ToKa st KJI
COOTBETCTBYIOIIETO CEYCHUS U MaTepHasa MPOBOISIICH KUIBI M CIIOCO0a MPOKITAIKU, A;

k; —ko3puIMeHT, yUNTHIBAIOLINIA TEMIIEPATYPy OKPY>KAIOLIEH CpeIbl;

k, — koaduureHT, yInTHIBAIOUINIA PACTIONOKEHHUE TPYIIN Kabenel U pacCTosTHUE
MCXKIY HUMU,

Koo puumenTs ans xabened, npuHIMaeM B COOTBETCTBHHU C KaTaJIOKHBIMH JAHHBIMU 3aBOJIA
M3rOTOBUTENS KAOEIbHOU MPOYKIIHH.

Pacuer 3anecem B Tabnuiy A.7.

Tabnuma A.7 - PacueTHblil 1uTenbHO nomycTuMblid Tok KJI

Ceuenne KJI L gnur gon.>s A

AL 15 | T et omotepona | | | "
50 290 1 1 290
70 360 1 1 360
95 448 1 1 448
120 513 1 1 513
150 573 1 1 573
185 652 1 1 652
240 760 1 1 760

[IpensaputenbpHO BeIOpanHbIe ceueHus KJI 1o ycrmoBuio AIUTEIBHO TOMYCTUMOM MPOIYCKHOM
CIIOCOOHOCTH:

Tabnuma A.8 - Beibop ceuenus kadesns 1mo padodemMy TOKY pEMOHTHOI'O/TIOCTI€aBAPUIHOTO
pexuMa

KJI 13,8 kB Mapxka u ceuenne KJI
TG4-01a,b,c cexmus 13,8 kB 'A4 TT 2TA-TG4 [IBBHT(A)-LS-15-3x(1x50)
TG4-02a,b,c TT 2TA-TG4 TCH TG4 [1BBHr(A)-LS-15-3x(1x50)
TG6-01a,b,c cekmus 13,8 kB 'A6 TT 2TA-TG6 [IBBHT(A)-LS-15-3x(1x50)
TG6-02a,b,c TT 2TA-TG6 TCH TG6 [1BBHr(A)-LS-15-3x(1x50)

Br160p kabest o TepMUUECKON CTOMKOCTH P BO3JICHCTBUN TOKA KOPOTKOI'O 3aMbIKaHUS 110
ycnoBusM PJ1153-34.0-20.527-98 «PykoBoasuye ykazanus 1o pacuety TokoB K.3. u BeiOopy
3JIEKTPOOOOPY IOBAHUSY.

BLI60p KHUII I10 TepMquCKOﬁ CTOMKOCTH MMPOBOAUTCA C YUCTOM BPEMCHU Cpa6aTHBaHI/I$I
OCHOBHOM 3aIlUTHI Kl n BPEMCHU OTKIIFOUCHUS COOTBCTCTBYIOLICTO BBIKIIFOYATCIIA, 4 110
YCJIOBHUIO HCBO3ropaHus:Aa ¢ y4CTOM BPEMCHU Cpa6aTLIBaHI/I$I pe3epBH017I 3allIUThI (COFHaCHO II.
8.1.1 PII 153-34.0-20.527-98)

- I3 = 40,406 KA - Tox k.3. Ha muHax 13,8 kB;
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- tocnp.s. = 0,03 cex - Bpems cpabaTbiBaHKsl OCHOBHOM PEJIEHHOMN 3allIUThI;
- tpes.ps. = 0,7 ceK - Bpems cpabaThIBaHUs PE3EPBHOM PENCHHOMN 3aIIUTHI;
- tapuen. = 0,035 cex - BpeMst cpabaThIBaHMsI BBIKITIOUYATEIIS;

- T,5¢ = 0,08 - mocTosiHHASI BpEMEHH 3aTyXaHUsI allepUOIUUECKON COCTABJISIONIECH TOKa
K3

MuHumalibHOE ceueHue kabersi, oTBeuaroniee TpeOOBaHUIO TEPMUUECKON cTorikocTu rpu K3
orpeaensieTcs mo GopMmyie:

VB Lis Xty _ 40,406 X /0,145

S.: = = = =14‘6,53 2
min = "¢ Cr 105 MM

tes. = tocups. T open. + Tasxe = 0,03 + 0,035 + 0,08 = 0,145 c - pacueTHOE BpEMsI KOPOTKOTO
3aMBbIKaHMS, CEK;

1
Cr = 105 A - cz/MM? - napameTp mis Kabeneil ¢ aTlOMHUHMEBBIME KHIaMU. (CM. Tabm. 8.3

PJ1 153-34.0-20.527-98).
Sinin = 146,53 Mm? > 50 mMMm?

ITo repmuyeckoit croiikoctu npu K3 npunnmaem xadens [IBBHr(A)-LS-15-3x(1x150).

Br16op kabenst o ycIoBUIO HEBO3TOPAHUS.

B coorBerctBum ¢ 'OCT P 55025-2012 u MOK 60502-2(2014) nnmutensHO 10mycTHMAst
TeMmIiepaTypa IpOBOJHUKA ¢ H30JIALUEN U3 CIIMTOro nomusTHiIeHa cocrasusger 90° C, a
npezensHo gorycrumast ipu K3 0, ., = 250° C.

OmnpenenseM TeMieparypy Harpesa npooaHuka rmpu K3 mo popmyre:

197
G =(9 + Bexp| —X3-oman |_
KH.Q ( H ﬂ) p Klzszgz ﬂ

rae I =40,406 KA - Tok k.3. Ha muHax 13,8 kB;

S - iomaab MOIepeYHOro CCYCHUs IMpPOBOJHUKA, MM2;

1
K; = 226 A - cz/MM?- nocTosiHHAS, 3aBUCAILAS OT MaTepUaaa NPOBOJIHMKA;

B =234,5 K - BenmunHa, 0OpaTHasi TEMIIEPATypPHOMY KOA(PPHUIIMEHTY CONPOTUBIICHUS
ipu 0 °C;

torcn = tpesps. + topuen. + Tasx = 0,7 + 0,035 + 0,08 = 0,815 ¢;
€ - K03(h(DUIMEHT, YUUTHIBAIOIIKI OTBOJ TeIlIa B u3osuto. OH omnpenensercs 1no Gpopmyie

g=|l+F-A £+F2~B(£j
S S

)
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rie  F - koapduuuenT, yuuThIBatOUINA HEMOIHBIN TEMIOBOM KOHTAKT MEXIY IPOBOJAHUKOM U
n3ossanueil. OH 00b19HO TpuHKUMaeTcst paBHbIM 0,7,

A, B - sMIOupHuecKue NOCTOSHHBIE (M3MepsAeMbIe COOTBETCTBEHHO B (MM2/c)™> 1 B MM%/c),
OIpeIENAIONIHE TEPMHYECKHUE XaPAKTEPUCTUKU OKPYKAIOIIUX MIIM COCEIHMX HEMETAIMIECKHUX
MaTepHaJoB:

4 C1 ot Bzc_z[ﬁj
Ge \P; . O¢ \ Pi

rie  C1=2464 mm/m; C2 = 1,22 K-mm?/J1x;

b

oc = 3,45-10° x/Km? - ynensHas 00beMHas TEMI0EMKOCTh TOKOIPOBOAIIETO JIEMEHTA;

ci = 1,7-10° IIx/Km?- yienbHas 00beMHas TEMI0EMKOCTh OKPYKAIOIIUX UM COCETHUX
HEMETANINYECKUX MaTepUasos;

pi =6 KM/BT - ynenbHOoe TepMUYECKOE COMPOTUBIIEHUE OKPYKAIOIINX UITU COCETHUX
HEMETAINTINYECKUX MaTEpHUaJIOB.

TemnepaTypy npoBoJHHKA A0 KOPOTKOTO 3aMbIKaHUsI PEKOMEHIYETCSI ONPENIENISITh 10 popMyJie
I 2
| * Hopm.pacu
SH —[ J ’ (SHOH.HPOI[ - SOKp.HOM )+ 9oKp

I JIOIL TIPOJT

rae  [HopM.pacy - pacueTHbI TOK HOPMaJIbHOTO pexnuMa. A;

[non.mpojt - AOMYCTUMBIN TOK MPOAOJIKUTEIBHOTO peKUMa JIsl TPOBOJHUKA TAHHOT'O CEYCHUS,
A,

Snon.mpox = 90 °C - monmycTumas Temneparypa npoBOAHUKA B MPOIOKUTEIIBHOM PEKHUME;
Sokp.HOM = 25 °C - HOpMUpOBaHHAs TEMIIEpaTypa OKPYKaIoIIEH Cpebl;

Jokp = 25 °C - Temneparypa OKpy>Karomien Cpe/bl.

Pesynbrarel pacuera i Kaxa0u ey 3aHeceM B Tabauiy A.9

Tabmuma A.9 - Beibop xabenst o yclIoBUIO HEBO3TOPaHHUS

KJI 13,8 kB MapKaEﬁequne IH'IXICII’ [non.mpon S JkH.a
TG4- | cexmus 13,8 kB IIBBHT(A)-LS-15-
Olab.c A4 TT 2TA-TG4 3x(1x240) 23,43 760 25,06 170,63
TG4- IIBBHI(A)-LS-15-
02a.b.c TT 2TA-TG4 TCH TG4 3x(1x240) 23,43 760 25,06 170,63
TG6- | cexnus 13,8 kB IIBBHT(A)-LS-15-
Olab.c T'A6 TT 2TA-TG6 3x(1x240) 23,43 760 25,06 170,63
TG6- IIBBHT(A)-LS-15-
02a.b.c TT 2TA-TG6 TCH TG6 3x(1x240) 23,43 760 25,06 170,63

Ka6enu [1BBHT(A)-LS-15-3x(1x240) ynoBneTBopsitoT TpeOOBAaHUIO HA HEBO3TOPaHUE.
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1.6.2 Bb160op kabebHbIX JIUHUI 6 KB

Br160op kabenbHBIX JIMHUN TPOU3BOIUM 10 pad0YeMy TOKY PEMOHTHOTO/TIOCTICaBapUITHOTO
pexuMa, 1o TOKYy TEPMUYECKON CTOMKOCTH U 110 YCJI0BUIO HeBo3ropanus 1o P/ 153-34.0-
20.527-98 «PykoBonsiue ykazanus o pacdery TokoB K.3. u BEIOOPY 371€KTpOOOOPYIOBAHUS.

Bri6op ceuennst kabenst o paboyeMy TOKY pEMOHTHOTO/TIOCIEaBAPHITHOTO PEKUMA T10
YCIIOBHIO:

[ <lI

pa6. = ‘p.gauT.gom.

rae  lp,6— pacueTHbIdl pabounii TOK PEMOHTHOIO/MIOCIICABAPUIHHOTO PEKUMA, A

I, 11 — PACUETHBIA AMUTENLHO HomyCcTUMbIH TOK KJI, A.

p
Stp
Ipa6 =
\/§ ) UHOM

rae  S;,. — HOMUHaJIbHAs MOIIHOCTh TpaHcopmaTopa, KBA;

P

U, on— HOMUHAIBHOE HANpsKeHUE, KB.

Ip.a.a. =n- IK.A.A. ) kl ) k2 ’ k1'1ep

rae n — KOJIMYECTBO napayienbHbix KJI;

Iy g5~ KaTaI0XKHOE 3HAYECHHE JUIUTENBHO J0IyCTUMOro Toka 1us KJI coorseTcTByromero
CeueHUs U MaTepuasa MPOBOSIICH KHUIIbI U CIIOCO0A MPOKIIATKH, A;

k; —koahuImeHT, yUnTHIBAIOMNN TEMITEPATYPy OKPYKAIOIIEH CPEJIbl;

k, — ko3 uireHT, yunThIBAIOMIMI pacnoiokeHne rpynn kabeneil 1 paccTosHue
MeX1y HUMH;

KOC)(b(bI/II_[I/ICHTBI JUIA Ka6CJ'ICI71, IIPpUHUMAEM B COOTBETCTBHUHU C KATAJIOKHBIMH JaHHBIMHU 3aBOJia
H3rOTOBUTENA KaOeIbHOM MMPpOAYKIINH.

Tabmuma A.10 - Beibop ceuenus kabenst mo padboueMy TOKY peMOHTHOTO/TIOCIICaBAPHITHOTO
pexuMa

BBIP-01 | TCHTBI rnyj’ B 366,57 BBF(‘;;((Q)S')L% 382 [ 1| 1| 382 | sosmyx
BB2P-18 | TCH TB2 rnyj B 366,57 BBF(‘;;((Q)S')L% 382 [ 1| 1| 382 | sosmyx
BBIP3 | V6B T(C(I){CITHIET)'I 146,63 BBF‘({;E%LS'6 61 | 1| 1 | 161 | mosayx
BBIP04 | [TV 03B T(C(?CITFE;)'I 146,63 BBF‘({;((%LS"S 61 | 1| 1 | 161 | sosmyx
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©

BBIP-05 rPyi 65 KB T((II?TTHI;M 57,74 fgﬁ?;ﬂ‘gg; 200 | 1| 1| 200 | mosayx
BB1P-06 rnyc’? «B T%Il\g\]s 57,74 BBFE‘;&?&;L% 175 | 1 | 085 148,75 | semus
BB2P-14 | | PYIOKB T(gll\{/lpgf 57,74 BBF?§§?33L5‘6 175 | 1 085| 14875 | sewus
BB2P-15 FPVZ'? «B T%Cgil)'z 146,63 BBF?;&?&;LS‘6 161 [ 1| 1 | 16l BO3AYX
BB2P-16 FPVZ'? «B T%ng'z 146,63 BBF?;&?&;L% 161 [ 1| 1 | 16l BO3AYX
BB3P-01 ATI KPVI;I'? KB 1 91 64 BBF?;&?&;L% 161 | 1| 1 161 BO3IyX
BB3p-03 | OB TS| ones | PRIEGIESC T ags |1 0ss | 14875 | sewan
BBAp-06 | 0 O3 T2 | ores | BETEENESO T ags |1 foss | 14875 | sewnn
BB4P-08 AT2 KPVI}'EQ KB 1 91 64 BBF?§§?33L5‘6 161 | 1| 1 161 BO3IyX

Br160p xabenst 1o TepMUUecKOoi CTOMKOCTH MPHU BO3AEUCTBUU TOKA KOPOTKOT'O 3aMbIKAHHUS T10
yecnosusiMm PJI 153-34.0-20.527-98 «PykoBoasmue ykazanus mo pacuety TokoB K.3. u BeIOOpy
AIEKTPOOOOPY TOBAHHS.

Br160p ceueHus ki1 1o TEpMUYECKON CTOMKOCTH TPOBOAUTCS C yUETOM BpEMEHHU
cpabaTbiBaHUs OCHOBHOM 3amuThl KJI 1 BpeMeHH OTKII0YEHHSI COOTBETCTBYIOLIETO
BBIKJIIOUATENs], @ HA HEBO3TOPAEMOCTh C YUE€TOM BPEMEHH cpadaThIBaHUS PE3EPBHOM 3alUThI
(cormacho m. 8.1.1 PJ] 153-34.0-20.527-98)

- I 5 - TOK K.3. Ha mMHAX 6 KB;
- tocnp.s. =0,03 cex - Bpems cpabaTbiBaHUsI OCHOBHOM PENEHHOM 3aIlUThI;
- tpes.ps. = 1,5 CEK - BpeMs cpabaTbiBaHUs PE3EPBHOM PENCHHOMN 3aIUTHI;

- toun = 0,03 cex - Bpemsi cpabaTbIBaHUSI BBIKJTFOYATEIIS,

- T,5¢ = 0,63 - moCTOsSIHHASI BPEMEHH 3aTyXaHHUsI allepUOIUUECKON COCTABJISIONICH TOKa
K3

MunumanbHOe ceueHue kabens, oTBevaroiiee TpeOoBaHUIO TepMUUYECKOM cToiikocTu mpu K3
omnpezensieTcs no popmye:

VBe _ 13 % [t

-
min CT CT

tes = tocups. T tapmn. T Taox = 0,034+ 0,03 + 0,63 = 0,69 ¢ - pacuetHOE BpeMsi KOPOTKOIO
3aMBbIKaHUs, CEK;

1
Cr = 140 A+ c2/MM? - mapameTp 114 Kabeneil ¢ MeHBIMU Kunamu. (cM. Tabm. 8.3

PJT 153-34.0-20.527-98).
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111200-81-UOC 5.1.1.1 OOIIeCcTBO ¢ OrpaHIYCHHOM OTBETCTBEHHOCTRIO «PeneMaTikay B

428020 r. Yebokcapsr, mp. U. SAxosera, 1

Tabmuna A.11 - Bebop ceuenus kabens Mo TEpPMUUECKON CTOWKOCTH

KJI 6 xB Ik, KA Smin Mapxka I%_cleqeﬂne

BB1P-01 TCH TB1 I'PY-6,3kB 1 4,593 27,25 BBI'Hr(A)-LS-6
C. (3x185)

BB2P-18 TCH TB2 T'PY-6,3 kB2 4,583 27,19 BBI'HI(A)-LS-6
C. (3x185)

i i TCH TNI.1 4,593 27,25 BBI'Hr(A)-LS-6
BBIP-03 | I'PY-6,3kB 1c. (OCH-1) (3x50)

i i TCH TN3.1 4,593 27,25 BBI'Hr(A)-LS-6
BBIP-04 | I'PY-6,3kB 1c. (OCH-3) (3x50)

i i TCH TN4 4,593 42,39 ABBBHT(A)-LS-6
BBIP-05 | I'PY-6,3kB 1c. (KTIT) (3x185)

) : TCH TN5 4,593 27,25 BBI'Hr(A)-LS-6
BBI1P-06 | I'PY-6,3kB 1c. (TM) (3x50)

i i TCH TN6 4,583 27,19 BBI'HI(A)-LS-6
BB2P-14 | TPY-6,3kB2c. (OMTC) (3x50)

i i TCH TNI1.2 4,583 27,19 BBI'Hr(A)-LS-6
BB2P-15 | I'PY-6,3kB2c. (OCH-1) (3x50)

i i TCH TN3.2 4,583 27,19 BBI'HI(A)-LS-6
BB2P-16 | I'PY-6,3kB2c. (OCH-3) (3x50)

KPYH-6,3 kB | 20,428 121,21 BBI'ur(A)-LS-6
BB3P-01 ATl 3. (3x150)

BR3p.03 | KPYH-63kB3 | TCHTN2.1 | 20428 121,21 BBI'ur(A)-LS-6
C. (OCH-2) (3x150)

BR4p.0s | KPYH-6,3xB4 | TCHTN22 | 20,143 119,51 BBI'ur(A)-LS-6
C. (OCH-2) (3x120)

KPYH-6,3 kB | 20,143 119,51 BBI'Hr(A)-LS-6
BB4P-08 AT2 dc (3x120)

Br16op kabenst 1o ycIoBHIO HEBO3TOpaHUs

B cootBerctBum ¢ 'OCT P 55025-2012 u MOK 60502-2(2014) nnmutensHO 10mycTHMAast
TeMmIiepaTypa IpoBoJHUKa ¢ n3ossanueii u3 [IBX kommosuumii coctasnser 70° C, a npenensHo
nomyctumas mpu K3 6, ;,p = 160° C.

OmnpenenseM TeMiiepatypy Harpesa npoBojaHuka mpu K3 mo gpopmyre:

1%7%
19 = '9 + ex K3. “OTKI | __
KH.Q ( H IB) p KIZS 252 ﬂ

roe I ., - TOk k.3. HA mMHax 6 kB;

S - iomaib MOoIepeYHOro CCYCHUs IMpoOBOJHUKA, MM2;

1
K; = 226 A - cz/MM?- nocTosiHHAs, 3aBUCAILAS OT MaTepUasa IPOBOTHUKA;

B =234,5 K - BeninunHa, oOpaTHasi TeMIIEpaTypHOMY KOA(PPHUIIUEHTY CONPOTUBIICHUS
pu 0 °C;

torcn = tpesps + topuen. T Tasx = 1,5+ 0,03+ 0,63 = 2,16 c;

€ - KOS(I)(I)I/H_H/IGHT, y‘-II/ITbIBaIOH_IHﬁ OTBOJ TCILJIa B U30JIALIMIO. On OIPCACIIACTCA 110 (bOpMy.]Ie
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428020 r. Yebokcapsr, mp. U. SAxosera, 1

e=[1+F-A i+F2-B(ij
S S

b

111200-81-UOC 5.1.1.1 OOIIeCcTBO ¢ OrpaHIYCHHOM OTBETCTBEHHOCTRIO «PeneMaTikay B

rie  F - koappuumenT, yauThIBatOUINi HENOIHBIN TEIUIOBON KOHTAKT MEXKIY MPOBOIHUKOM H
n3ossiueil. OH oOpIuHO puHUMaeTcs paBHbIM 0,7;

A, B - sMnupuueckue MocTosiHHbIE (M3MepsieMble COOTBETCTBEHHO B (MM2/¢)0,5 1 B MM2/c),
OTIpEeAETAIONINE TEPMUUECKHE XapAKTEPUCTUKU OKPY KAIOIIUX WM COCETHUX HEMETaNINYECKUX

MaTepHaJiOB:
4 C1 ot Bzc_z[ﬁj
Ge \P; . O¢ \ Pi

rie  C1=2464 mm/m; C2 = 1,22 K-mm?/J1x;

b

oc = 3,45-10° x/Km? - ynensHas 00beMHas TEMI0EMKOCTh TOKOIPOBOAIIET0 JIEMEHTA;

ci=1,7-10° )1>1</KM3- yAelbHast 00beMHasl TeTNIOEMKOCTh OKPYKAIOIINUX WIIH COCEIHUX
HEMETAJUTMYECKUX MaTePHUAIIOB;

p1 =6 KM/BT - ynensHoe TepMUYecKoe COMPOTUBIIEHUE OKPYKAIOIINX UITU COCETHUX
HEMETAIUIMYECKUX MaTEPHAIOB.

Temnepatypy npoBoJHHKA A0 KOPOTKOTO 3aMbIKaHUsI PEKOMEH/IYETCSI ONPENIENISITh 10 popMyJie

HOPM. pacy

2

1

3y = [I—J ) (SHOH.HPOI[ - SOKp.HOM )+ 901<p
JIOTLTIPOJT

rae  [HopM.pacy - pacueTHbI TOK HOPMaJIbHOTO pexnuMa. A;

[non.mpos - AOMYCTUMBIN TOK MPOAOJIKUTEIIBHOTO PEXXUMA ISl TPOBOJHUKA JAHHOTO CEUYEHMS,
A,

Snomn.npon = 70 °C - nonmyctumasi TemrepaTypa NpoBOJHUKA B IPOAOIKUTEILHOM PEKUME;
Sokp.HOM = 25 °C - HOpMUpOBaHHAs TEMIIEpaTypa OKPYKAIOIIEH CPebl;
Jokp =25 °C - Temneparypa OKpyKaromen Cpe/bl.

Tabnuma A.12 - Beibop ceuenus kabenst Mo yCIOBUIO HEBO3TOPAHUS

Mapka u ceueHue In.pacy, 3

KJI 6 kB KT A Imom.pon II((B)., KA Su SxH.2

BB1P-01 TCH T'PVY-6,3 kB BBI'ar(A)-LS-6 366,57 382 4,593 84.86 93.05
TBI 1c. (3x185)

BB2P-18 TCH I'PY-6,3 kB BBI'ur(A)-LS-6 366,57 382 4,583 84,86 93,01
TB2 2c. (3x185)

BB1p.03 | [PY-6.3 | TCHTNLI BBI'ar(A)-LS-6 146,63 210 4,593 56,69 111,94
kB 1 c. (OCH-1) (3x70)

BB1p.04 | [PY-6.3 | TCHTN3.1 BBI'ar(A)-LS-6 146,63 210 4,593 56,69 111,94
kB 1 c. (OCH-3) (3x70)

BBIp.05 | [PY-6.3 | TCHTN4 ABBBHI(A)-LS-6 57,74 290 4,593 27,58 34,30
kB I c. (KTII) (3x185)

BB1P.06 | TPY-6.3 | TCHTNS BBI'Hr(A)-LS-6 57,74 148,75 4,593 34,79 142,98
kB 1c. (TM) (3x50)
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111200-81-UOC 5.1.1.1 OOIIeCcTBO ¢ OrpaHIYCHHOM OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. U. SAxosera, 1 J
Mapka u ceueHue In.pacuy,

KJI 6 xB KT A Inomn.mpoxn I}((_SB)_, KA Su 9KxH.a

BB2p-14 | [ PY-6.3 | TCHTN6 BBI'ur(A)-LS-6 57,74 148,75 4,583 34,79 142,43
kB 2c. (OMTO) (3x50)

BB2P-15 I'PY-6,3 | TCHTNI1.2 BBI'HI(A)-LS-6 146,63 210 4,583 56,69 111,68
kB 2 c. (OCH-1) (3x70)

BB2P-16 I'PY-6,3 | TCHTN3.2 BBT'Hr(A)-LS-6 146,63 210 4,583 56,69 111,68
kB 2 c. (OCH-3) (3x70)

KPYH-6,3 BBI'ur(A)-LS-6 91,64 462 20,428 27,56 118,77
BB3P-01 ATI kB 3c. (3x240)

KPYH-

BB3P-03 | 63k 3 | TCHTIN2I BBI'Hr(A)-LS-6 91,64 379,1 20,428 | 28,80 | 120,44

i c (OCH-2) (3x240)
KPYH-

BB4P-06 | 63xB4 | TCHTN22 BBI'Hr(A)-LS-6 91,64 379,1 20,143 | 28,80 | 117,52
> c (OCH-2) (3x240)

KPYH-6,3 BBI'ur(A)-LS-6 91,64 462 20,143 | 27,56 | 11586
BBA4P-08 | AT2 kB4dc. (3x240)

Bri6panHbie kaOenu ya0BIETBOPSET TPeOOBaHHUIO HA HEBO3TOpaHHe

1.7 Bo10op ceuyeHusi 3kpana kadebHbIX JuHui 13,8 kB

[Ipu BrIOOpE ceueHus skpaHa Kabels U MPOBEPKE €ro TEPMUUYECKON CTOMKOCTHU B CETSIX C
M30JIMPOBAHHON HENTPaJIbIO PACUETHBIM SBISETCS qBOMHOE moBpexaeHue uzomsiuuu K(1,1). Tak
KaK dKpaH 3a3eMJieH, AByx(da3Hoe 0e3 3eMiu KopoTkoe 3ambikanue K(2) BHyTpu kabemns
MPUHIIAIIAATEHO HEBO3MOXKHO H B TaHHOM ciydae aByxdaznoe K3 Ha 3emitto K(1,1) MoxHO
paccmatpuBath Kak aByxdaznoe K3 K(2).

IlK.3. X k 2 I}(<23)

@ — B ®

r'He K.3. 2 K.3.

- nByx(ha3HbIi TOK K.3. HA muHaX 10 kB;

[k~ IOMMYCTUMBIN OAHOCEKYHIHBIN TOK K3 B MeHOM 3KpaHe Kades;

1

Vi

oTiHmyJaronieics ot 1 cex;

k =

o KO3(1)(1)I/IL[I/I6HT, y‘{I/ITI)IBaIOIHI/Iﬁ IMPOAOIZKUTEIIBHOCTh KOPOTKOI'O 3aMBIKaHU A,

tys = tocups T tepmn T Task = 0,03 + 0,035 + 0,08 = 0,145 c - pacyeTHOE Bpems
KOPOTKOT'O 3aMbIKaHHs, CCK;

Taxum oOGpazom:

2@ _ V3 3 _ V3
I I,

=5 o X 40,406 = 34,99 KA
ke = — 1 263
Jte /0,145
1% 3499
Lo = 45 = S5 = 1332KA

B cooTBeTcTBHU C KaTal0XHBIMU JaHHBIMU 3aB0OJIa U3TOTOBUTENS KaOEIbHOM MPOIYKIUU
BBIOMpAEM CeYeHHe MEITHOTO SKpaHa 95 MM? ¢ IOy CTHMBIM OTHOCEKYHIHBIM TokoM K3 18,1 kA
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1200-81-1OC 5.1.1.1 OOIIeCcTBO ¢ OrpaHIYCHHOM OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. U. SAxosera, 1 J

1.8 Br10op orpannumreiei nepenanpsikennii 6 kB

Bb160p HanOOMIBLIETO JUTUTENBHO JIOMYCTUMOTO pabo4ero HanpsukeHus - Uy,

U 6,3
Unpo 2 =% = 71 = 5,73 kB

rne: K - koo dunment, paBHbI OTHOIIEHHUIO TOITYCTUMOTO N3TOTOBHUTEIEM TOBBIIIICHUS
HaIpsDKEHUS B TEYEHUH BPEMEHM t K HauOOJIbIIEMY JJIUTENIBHO JI0IyCTUMOMY paboueMy (uin
HOMHHAJIBHOMY) HAalIPsDKEHHUIO OTPaHUYHTENs. 3HaYeHUE K ompeaessroT i 3Ha4eHus tos3 1Mo
3aBUCHUMOCTH «JOIyCTUMOE IOBBILIEHUE HAIPSDKEHUS - BpEMs» ISl Cilydasl C IpeIBapUTEbHBIM
Harpy>KeHHEeM HOPMHUPYEMBIM UMITYJILCOM 3HEPIUU, KOTOPYIO Ia€T 3aBOJI-U3TOTOBUTEIIb.
JlnnrensHOCTh cyniecTBoBaHus O33 HOpMUPYETCS B 3aBUCUMOCTH OT BHJIA JIEKTPHUUYECKUX
ceTeil U B kaOenbHbIX ceTax 6 kB cocraBiser 2 .

Br160p knacca sneproemkoct OITH 6 kB:

[IpakTueckum kputeprem oueHku s3HeproeMkocti OITH siBisiercs ero cnocoOHOCTb
MIPOITyCKaTh HOPMUPYEMBIE UMITYJILChI TOKa KOMMYTAI[HOHHOT'O TIEpeHanpsbkeHus: 6e3 morepu
pabounx cBoiicTs. [Ipu BO3MOXKHOCTH BO3HUKHOBEHUS niepexoqHoro pezoHanca OITH nomken
HMMETh YHEPTOEMKOCTh He HIkKe 2,5-3,5 kJ[x/kB npu ammmutyne Toka 550-650 A
JuATeNbHOCTBIO 2000 MKC.

Br16op OITH 6 kB 1o ycnoBusiM obecrieueHus B3phIBOOE30IMaCHOCTH
B3priBo6e3omacuocts OITH cunrtaercs obecrieueHHOH, ecin
g =(11+12) I, =(1,1+1,2)-20,428 = 22,47 + 24,51 kA

rae: I, = 20,428 KA - Tok kopoTKoTo 3aMbikaHus Ha muHax KPYH-6,3 kB.

Br160p HOMUHAIBHOTO PA3PSIHOTO TOKA!
BenuunHa HOMUHAIIBHOTO pa3psIHOTO TOKA CITYKUT i kinaccudukanuu OITH.

Jns kinacca HanpsbkeHust 6 kB qocratounsiM siBisiercs 3Hadenue [, = 10 kA

Omnpenenenue 3amutHOro ypoBHs: OITH 6 kB npu KoMMyTallMOHHBIX MTEPEHANPSKEHUIX

BenuunHa KOMMYyTallMOHHBIX MepEHANPSKEHUN OIpeieNsieTcs 3HAYeHHEM OCTArOIIerocs
HanpsokeHus Ha orpanuduTene Uger 30/60, KB, KOTOpOE T0KHO OBITH IpU pacueTHOM Toke 500
A He MeHee, yeM Ha 15-20% Huke ucnpiTaTenbHoro Hanpsokenust Uk, KB, KoMMyTaliMOHHBIM
uMmitysbeoM GporToM 30/60 Mkc 3amuiiaemoro obopynoBanus: s 00opyaoBaHus CO CPOKOM
JKCIUTyaTaluu cBeinie 10 et pekoMeHayeTcsl yBeIMunuTh 3Ty pasHuly a0 30-40%

K

Uom.30/60 < 1._4;
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1200-81-1OC 5.1.1.1 OOIIeCcTBO ¢ OrpaHIYCHHOM OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. U. SAxosera, 1 J

U =K, - KK.\/E-UIMI/IH’

rre: K, = 1,35 — koapunmenT nmnyinbca, yYUTHIBAIOIIUN YIIPOYHEHUE U30JSILIKMU TIpHU OoJiee
KOPOTKOM UMITYJIbCE TI0 CPABHEHHIO C UCTIBITATEIbHBIM;

Ki= 0,9 — koappunimeHT KyMyIITHBHOCTH, YUYUTHIBAIOIINH MHOTOKPATHOCTh
BO3JEHCTBUI MEPEHANPSHKEHUN U BO3SMOXKHOE CTAPEHUE U30JISLNH;

U/ yun — OTHOMUHYTHOE UCIIBITATENIbHOE HANpsbKeHUe yacToToit S0 [ st
anekrpoodopynoBanus g0 6 kB (I'OCT 1516.3-96);

1,4 — k03 GUIHEHT, YYUTHIBAIOIIUN H3HOC 000PYIOBAHHUS.

UOCT.30/60 =179

1,35-0,9-\/2-32_
1,4 ’

179 <

17,9 kB < 39,27 kB.
Onpenenenne 3amutHOro ypoBHs OITH 6 kB nipu rpo30BbIX nepeHanpsbKeHus

Ocraromeecst HaNMPsHKEHUE HA OTPaHUYUTENE MPU TPO30BOM UMITYIIbCe GpoHTOM 8/20 MKC
Uger.g/20 KB ¢ ammuntyioii 5 KA 1015kHO ObITh Ha 20+40% HUKE HOPMUPYEMOTO

MaKCHMAaJIbHOTO 3HAYCHUS UCTIBITATSIILHOTO HAMPSHKCHHS TPO30BBIX UMITYJIHCOB JIJIS
ob6opymoBanus 6 kB U,., = 60 (I'OCT 1516.3-96).

UOCT.8/20 = 1,4 ’
21,3 < 42,86
Br16op mymmab! myTH yreukn OITH:

VY aenpHas AUHA MYTU YTEUKHU JJIsl OrpaHUYuTelNel BeIOupaercs He MeHee, yeM Ha 20% BbllIe,
YeM JUIsl OCTAIBHOTI0 000pyI0BaHUS OJCTAHIINU:

Ly.om—[ =12 Ly.060p

Cornacxo ['OCT 9920-89 cremnenp 3arpsi3HEHHS BHEITHEH H30IALUN 000pyI10BaHUS
MpUHUMAETCs He HUKe Kitacca [1#:

Lyosop = 2,25 KB/cm

Lyomn = 1,2 2,25 = 2,7 kB/cM
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111200-81-M0C 5.1.1.1

OOIIeCcTBO ¢ OrpaHIYCHHOM OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. U. SAxosera, 1 J

Tabmuna A.13 - Pesynbratst Beitbopa OITH 6 kB

[TacniopTHbIE PacueTHbIe
ITapametp YcnoBus BeIOOpa
JTAaHHBIC JITAaHHBIC
HawuOonpmee mmTensHO
JOMYCTUMOE HATIPSKEHUE Uipo = 7,2 KB Uipe = 5,73 kB Uipo = Unpe
VYcnosue
B3PHIBOGEIONACHOCTH I, =40 kKA I, = 22,47 + 24,51 KA Iig = (1,1+1,2) 1,

Kiacc sneproemxoct

W, = 4,2 k/lx/xB

W, = 2,5 k/x/xB

W, = 2,5 k/lx/xB

3alUTHBIN KOMMYTallMOHHBIN
YPOBEHBb

Uocr.30/60 = 17,9 kKB

Uonx = 39,27 kB

UOCT.30/60 = U,qon.K

3aluTHBIN IPO30BOI YpOBEHD

UOCT.8/20 =2 1'3

UOCT.B/ZO = U,qon.r

VY aenpHas JyIMHA TyTH YTEUKU
BHEIIHEHN U30ISIIUU

Lyons = 3,1 kB/cM

Ujonr = 42,86 kB
Lyons = 2,7 kB/cM

Lyonu = 2,7 kB/cM

1.9 Pacuer u Bb10Op /1IC 0,4 B

Huzenbuas snexktpoctanius 0,4 kB (JI2C 0,4 kB) npennaznauena Jyisi aBapuitHOTO 3aImycka
onHoro ruapoarperara 6soka ['DC. JlanHble TOTpeOUTENEH arperaTHbIX COOCTBEHHBIX HYX]I,
HEOOXOAMMBIE JIJIS 3aITyCKa OJTHOTO THApoarperara, a Taxke Bpioop 19C 0,4 kB cBeneHs B

Tabmuuel Al4, Al5.
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111200-81-10C 5.1.1.1

Tabmuma Al4. Pacuer momaocTn Harpy3ku JI9C 0,4 kB B aBapuifHOM pexume

OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PenmeMaTikay
428020 r. Yebokcapsr, mp. U. Sxosera, 1

o

XapakTreprcTHKa dJIEKTPOIPHEMHUKA

Homu- | KOIHUECTBO Koadu- ([Torpednsiemas| Cpenusis Cpenusist
VYcra- Kog(b(l)ﬂ_
HaumenoBanue HaJIbHasA OUCHT AKTUBHas AKTUBHas pCaKTuBHAaA
Ne HoB- |Pabo- |Tun |KIIJ [cosp| tgp | muent
3JIEKTPONIPUEMHUKA MOII rer. | uce “a o HCITOJIB30 | MOIIHOCTb, MOIIHOCTb, MOIIHOCTb,
HOCTh Py BaHUSA kBT kBT kBAp
HOE
Pu n K3 Ku Pop=Pa/m'K3 | Pcp=Pnp-Ku | Qcp=Pcp-tgp
1 2 3 4 5 6 7 8 9 10 11 12 13 14
I'mnpoarperar Nel
1 |Macmonacoc MHY 1 110 1 1 0,85 | 0,8 10,75 0,9 0,7 116,47 81,53 61,15
2 |Macmonacoc MHY 2 110 1 1 0,85 | 0,8 10,75 0,9 0,7 116,47 81,53 61,15
3 |Macnonacoc MHY 3 75 1 1 0,85 | 0,8 10,75 0,9 0,7 79,41 55,59 41,69
4 |Ikxadp ¢ ABP ITABP 98,3 1 1 0,85 | 0,8 10,75 0,9 0,5 104,08 52,04 39,03
5 |HTB 110 1 1 0,85 | 0,8 10,75 0,9 0,7 116,47 81,53 61,15
6 |Komrmp. BOIOKOJIb. 18,5 1 1 0,85 0,8 [0,75 0,9 0,7 19,59 13,71 10,28
HUroro: 552,49 365,93 274,45

Texandeckoe nepeBoopyskeHne cOOCTBEHHBIX HY 1 PrionHckoi [DC
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111200-81-10C 5.1.1.1

OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PenmeMaTikay
428020 r. Yebokcapsr, mp. U. Sxosera, 1

o

Tabmuua Al5. Pacuer u Bei6op 12C 0,4 xB

5 o
o o S = . Cpenusist MakcuMaiibHast pacueTHast
S 2 = 3 5 MOIIHOCTbH MOIIHOCTbH
R o = = ) Ef >§ 3 =
E5 | 2a| &5 = = 5 E | 3 o 5 g
S8 |sx=|238| ZEE c 5|3 |8=2|.5 2 z
£ T o) =l = jan) m < 5 2 s 2 S
SE|S5£| =23 S g 2| =R | S| E |EE = 2
= 3 o S o Zz R = B e g = |8 5 =) &L
HaunMeHnoBanue x = 5 2 g8 = = B cE=2| 2 £ |8 5|8 € |l & S 4
No S = w 5 S 5 S S SR < o 25|12 22l 2 s« X Mmoo BreiBog
DJIEKTPONPHEMHHKA | &, £ g 2 g = g 5 = 2 g 2 = 2|5 § |8 g = s £
= 2| g = 2 E = 2 =S |E2|EE |E¢E = 2
= B s O H > L = 5 2 |S = S B 5 QS
S = i Y % L = = i =
o = S ~ o S 2 < =
O = < 2 =
Ku= Kx= Pcp= Pm= Qm= |SM=V(PM"2
2Pop | >Pcp | >Qcp Qcp A
>Pcp/>Pup | fiKu) |Ku-Pmp Pcp-Kk | Qcp-Kx +QmM"2)
1 2 3 4 5 6 7 8 9 10 11 12 13
[¥a)
I
Q
o
= &
2=
IloTrpebuTenu B - S
1 P EYX 552,49 | 365,93 | 274,45 0,66 0,9 365,93 (274,45 329,34 | 247,00 411,67 s < F
THapoarperaToB § 8 I
E = &
= ~
=3
=
B cootBercTBuu ¢ Tabmuieit Al4, A15 npunumaem k ycranoBke JI9C momuoctsio 400 kBT (500 kBa)
Texandeckoe nepeBoopyskeHne cOOCTBEHHBIX HY 1 PrionHckoi [DC
53
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1200-81-1OC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay
428020 r. Yebokcapsr, mp. W. Axosera, 1

INPUWJIOXEHUE b

Pacuet ocBemennoct nomemennii PY CH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC

«IlosgcHUTEIbHAS 3aIIICKaY

©

54



111200-81-UOC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay B

428020 r. Yebokcapsr, mp. W. Axosera, 1

Jaaxwe M3C 3PY CH [ D |ALux

154230

QnEpaTap
TemehoH

T

BMSETOOHMIA NOTR

Otm 96,500. Paboyee oceew enne. Ocu 23-27 | Paboyan nnockocte | MsonuHumK (E)

— 2411 240 ———— 340 wEHT M
- 270% _ oped 437
5] &]
2100510% 2105, 20
2 1.80
R = A n.an
L i 1 1y 1 1 1 L i i :]Dj
0.00 505 730 1080 1427 18,35 2240 2712 3205m

JnaueruA g Lweg, MacwTad 1: 230
PacnonoxeHWe NOBEpXHOCTH B 1
NOMEL EHWH:

Eh,CI,EJ'IEHHE.F.I ToUKS:
[~5.100 m, 0.000 m, 0.800 m)

Pactp: 30 x 8 Toum

E g [be] Eqp (k] E oy [t Eon ' Ba B/ By

224 L 451 0247 0.123

.

DiALux 413 by DHAL GmbH Cwoposa 1

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC

«IlosgcHUTEIbHAS 3aIIICKaY

55



111200-81-UOC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay B

428020 r. Yebokcapsr, mp. W. Axosera, 1

Jaanwe M3C 3PY CH [ D |ALux

15422022

QnepETop
TenshoH

=]

SMSETIOHMNIR NONTE

OTm. 96,500. Pabo4ee oceew enne. Ocu 16-23 / Pabovan nnockocte | MsonnHum (E)

= E : 587m
o 7 z_E’
) mxxzf_m m e

I ' [TEE I o} - n ' 1 I 1 1 TR A | 0.00

C.oc 545 845 13 30 1? 33 22.08 25 =] 2'5' a0 3545 3822 4330 AT3B 5202 5700 m

Jnauerur 8 L, MacwTat 1: 408
PacnonoxeHne NoOEEPXHOCTH &

NohBW EHHA,
BopenerHan Touka:
{0.000 m, 0.000 m, 0.800 my i

Pactp: B4 x 8 Toums

Eep [] Emn (5] Ermay [ B/ Eep Emin ! Emax
251 125 451 0.200 0273
ES
DiALux 4.13 by DAL GmbH Cwpo=a i1

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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1200-81-1OC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. W. Axosera, 1 J

3nanne F3C. 3PY CH [ D |A|_UX

1S AZ2022
OnEpamap
Temapos
T3

SMNEETDOHHAA AOYTa

OTmM. 96,500. Pabo4ee oceem enne. Ocu 9-16 / Pabovas nnockocts | MsonuHum (E)

. ! = g 587 m
' ; > B : 2 N Taar
o P T [T g 240 282

A _25':'#‘_""‘:4;' &;du T, f e ﬂcﬂ . 147

N o
.00

4330 47368 5202 .00 m

C.0o 545 845 1330 1738 2208 Z6.E0 2930 3545 3522
AnaueruA B L, MaowTad 1: 408

Pacnonoxeqwe nos EpMHOCTH B

NOMEIlEHWN
Eh-,Cl.EJ'I EHHAR ToJUKS:
{0.000 m, 0.000 m, 0.800 m)

Pactp: 54x 8 Toum

Egp k] Ep [ E gy [be] Eon' Bz B ! Emzy
235 24 BT 0398 0.242

rF

Cmposa

DiALUx 4.13 Iy DdAL GmibH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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111200-81-UOC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay B

428020 r. Yebokcapsr, mp. W. Axosera, 1

3naxne [3C. 3PY CH [ D |ALUX

15122022

OnenaTop
TenapoH
=

SReETROHEE A ROYTa

Otm. 96,500. Pabo4ee oceew enne. Ocu 6-9/ Paboyan nnockocts / MisonuHum (E)

] = = L — R — Ts07m
///—243 210 %f j i Tsa7
/\ 7 240 P Taa7

0
70 214
L O O ]
24 202
A0 M 240 Ty
\; == el
l\\\ A . — = E&f’ﬂﬁ?z‘*m =/\\” 1
1 I il (N H in + Il } H i 3 | l:l:":
000 235 545 657 BT7 1230 17381820 2.08m

dnaueruA 8 Lwg, Macwrab 1: 1658

Pacnonoxeque NoEEQXHOCTH B
NoMELW EHHMI

Eh.CI.EJ'IEHHEH TOMES:

{0.000 m, 0.000 m, 0.200 m)

Pacrp: 21 x 8 Towm
E..

ep (5] Emn [ Erray [K] Emin ! Eep Bt/ Emax
240 =] 411 0282 0.168

e
DiALux 413 by DAL GmbH Cwposa 1
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«IlosgcHUTEIbHAS 3aIIICKaY

58



111200-81-M0C 5.1.1.1

Jpanue F3C. 3PY CH B

O6HICCTBO C 01"paHH‘IeHH0171 OTBETCTBCHHOCTBIO «PenemMaTrkay P

428020 r. Yebokcapsr, mp. W. Axosera, 1

Onepamop
TenepoH

=T

SMSETOOHEEA MOYTE

DIALUX

15422022

Otm. 101,00. Pabo4ee oceew ewne. Ocn 23-26 / Pabovan nnockocts | MsonuHum (E)

T5%Tm
Taar

Tzaz
[2.18

4=y

oo

e s £ 1
180 Kim S AR
0
/__zmciﬂl’_‘- 2407 4
) 210 \E]/_/—> O 20
&0
\ 10
e 2400 2107 24075240 2407240 2240 '
.| = = = = = = _'_/"EI'=- y
0.00 540 B7S 821 0.58 1225 1525 17.30 1941  2200m

FPacnonomesue noe EQXHOCTH B

NoMEIEHWK:
Eh,CI,EJ'IEHHEH TOoAKA:
{0.000 m, 0.000 m, 0.800 m)

Pactp: 21 x 8 Touwms

o [ Eqnp [0 By [0 Eqn Exp

208 36 289 0.17

DiALux 413 by DAL GmbH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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JnauequA & L, MaowTas 1: 168

min ‘. SmaEe
0.123

s
Cmpo=a 1
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111200-81-M0C 5.1.1.1

O6HICCTBO C 01"paHH‘IeHH0171 OTBETCTBCHHOCTBIO «PenemMaTrkay P

428020 r. Yebokcapsr, mp. W. Axosera, 1

3naxne [3C. 3PY CH [ D |ALUX

OmenaTap
TenmedoH

SHE

SReETROHEE A ROYTa

15122022

Otm. 101,00. Pabo4ee oceem enne. Ocu 16-23 / Pabovan nnockocts | MisonuHum (E)

3 18s
i 1 IAPIPEP) 3 —i P |

a.no
0.00 233 1055 1472 1078 2445

2000 3480 AO0TI 4578 54,30 G2.10 m

AnauveHuA & L, MaowTad 1 444

PBConox eHWE NOEEPXHOCTH B
NOKEL] EHWW

BuioeneHHan TOuUKE:

{0.000 m, 0.000 m, 0.800 m)

Pacrp: 59 x 8 Towsm

B[] B 1t oz [t B B
228 57 208 0251

DiALux 413 by DAL GmbH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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0.141

e
Cwposa 1
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111200-81-M0C 5.1.1.1

O6HICCTBO C 01"paHH‘IeHH0171 OTBETCTBCHHOCTBIO «PenemMaTrkay P

428020 r. Yebokcapsr, mp. W. Axosera, 1

Inanme F3C. IPY CH [ .

Onenamo
TeradoH

T

IMSETOOMMIR NOUTE

DIALUX

154122022

0OTM.101,00. Paboyee oceeuenne. Ocu 9-16 / PaGoyan nnockocTs | MisonuHuu (E)

587 m

222
1.50
e ooz

oaoo SA% AFE 1230 1730 2210 2680 3545 3022 4295 4737 51.05 A7.00 m

Facnonomeque NCEEQXHDCTH B
NoMe eHAK

Bw OEeneHHBA ToJWEa:
[0.000 m, D.000 m, 0.800 m)

Pactp: 54 x 8 Touku

By [kl Ernn [kl gy 1] B/ Ex
227 48 389 0.212

DiALue 413Dy DAAL GmbH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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AnsueHur & Lux, MacwTad 1 : 408

i Emay
0.1231

CTopoka 1
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111200-81-UOC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay B

428020 r. Yebokcapsr, mp. W. Axosera, 1

Jmanme F3C. 3PY CH [ . D|A|_LIX

1512202

Onepamp
TensdaH

S

IMeKTDOHHER NOUTE

OTm. 101,00. PaGoyee ocBeu enne. Ocu 6-9 | Pabovan nnockocts | MizaonuHuK (E

— = ,.f = - = Tso7m
180 ! =4 _{13 240 5
Mo \27,:, 70
} 210 = 24_ Tazaz
L
21:: 1
) Q 2‘“" 24 1187
2»13 T 1.02
i 210 21|: e A -
[} L
1 (TR} L x [THY L [ [T 14 1 Gl:"::
0.00 603 90% 0TS 13.30 15,80 17.33 2210 m

JnaeeqA B Lux, Macwtad 1 : 1588

Facnonowseque NCEERXHOCTH E

NoMEIEHHK

Booenssnas Touka:
{0.000 rm, 0.000 m, 0.200 m}

Pacrp: 8x 21 Touxu

B[] E i (€] Emzs [1] B/ Exg B ! Emz:

240 21 441 0.338 0.18¢

F ]

DiALw 4.13by DAL GmbH CTopoHs *

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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111200-81-M0C 5.1.1.1

OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay
428020 r. Yebokcapsr, mp. W. Axosera, 1

©

Onepzmo
Tenedos

=T

IMEETDOHHER NOMTE

doanue M3C. 3PY CH

DIALUX

1512202

OTM. 96,500. ApapuilHoe ocBewenne, Ock 23-27 | Monw | MzonuHuK (E)

|1 SETm
437
270
c.:u EIG EIZI 180
50 an ,‘I H Lek= ]
I i I i 14 [ 1 i :Im
0.00 505 720 0.50 14.28 1335 2240 2?.1-1 3205m
Jnauerun & Lux, MacwTtad 1 : 23
PacnonoxeHue NOEEPXHOCTH B T
NOMEL] EHHI
BmigeneqHar TouKS:
{0.050 m, 2.800 m, 0.000 m} -;.1..
| -
._: =
Pacrp: 128 x 128 Toum
Ep [k Eoim [Be] mz [ B/ Exg B/ Emay
il 4.70 147 0.084 0.03z
"
CToposa 1

DiALu 413Dy DAL GmbH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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111200-81-M0C 5.1.1.1

3manwe M3C. 3PY CH

OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay
428020 r. Yebokcapsr, mp. W. Axosera, 1

Onepamp
Tenedas

SMEETPOHHAA MOYT3

v/
DIALUX

1592202

OTm. 96,500. AgapuiHoe ocBeuenne. OcK 16-23 1 Nonw | MsonuHuK (E)

287Tm
- 10 47
= ) 192
75N 147
L + i [ I —3 1 it 1 1 L I 1 1 i DD':I
o.oo &4 845 1230 1728 22092380 20.B0 AR 4R 3022 4330 AT3AE K203 E7FO0m

Facnonosede NoEEpXHOCTHE
NOREL] EHHW

Bo generdHan Touka:

{54849 m, 5.170 m, 0.000 m)

Pacrp: 128 x 128 Toum

E.

k]

7B

DaAL 413 by DiAL CSmibH

Errin [

8.57

By [
148

dnsuenuA & Lux, MacwTas 1 : 408

e Lre
[ |

B/ Eg B By
0.084 0.044

aa

Cropaes 1

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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111200-81-M0C 5.1.1.1

Jnanmwe M3C. APY CH

OO1ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «Penemariikay P
428020 r. Yebokcapsl, nip. 1. SIkoenesa, 1 J

DIALUX

15412202

Onenamo
TeradoH

T

IMSETOOMMIR NOUTE

OTm. 96,500. ABapuitHoe ocBeuleHue. Och 9-16 1 Monwl | MsonuHuu (E)

T = 5
L&l 120 Hi-w 20 {\:I 120 f z.g;m
f‘ 40 0 2492
B a & ey 1.47
L + [ I 1 i 1 1 1 ——3—d I:II:ID
ooo 5.r.5 8.45 1ﬂI ac 1'-r 35 Ez Ew EU ac 29 B0 3545 3022 43230 473E 6203 57.00m
InzueHuA & Lux, MacuTad 1 : 408
PacncnomeHle NCEERXHCOCTH E 1 T T
NOKMEL] EHWH
BeigeneHHas ToUKS:
{54842 m, 5.170 m, 0.000 m)
PacTp: 128 x 128 Toum
Egp [be] E i [B<] E gy 1] Eom/ Exg B/ Emay
77 14 185 0187 0.074
i
CToposa 1

DiALwe 413Dy DAAL GmbH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC

«IlosgcHUTEIbHAS 3aIIICKaY
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111200-81-M0C 5.1.1.1

Joanwe MaC. 3P¥ CH

OO1ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «Penemariikay P
428020 r. Yebokcapsl, nip. 1. SIkoenesa, 1 J

DIALUX

15422023

Cmepamp
Tenedos

DEEC

SreETOOHHIA naUTa

OTm. 96,500. ABapuitHoe ocBeu edne. Ocu 6-9/ Nonw | Mzonuuuu (E)

‘\M (_IZSI \\ ‘“:N P’ ';I_;' __'f.EI? m
!B ,I/ 1207 9] T5a7
ae 120 ap 1;>|]| B Taa7
10 ] an
5 T 4
80 o u 202
ai % 1
Y, S ED 147
M 120
u / L
L i 1 L N | - 1 H i ~ 1 EI:II:'
0.0 225 c4E G687 47T 13.30 17.38 1920 22.08 m
InauequA & Lux, MacwTat 1 : 158
FacnonoxeHne NOEELXHOCTH E 'T T 1
NOMELU EHMI
BwaensHHas Touks:
(21.000 m, 5.170 m, 0.000 m)
Pacrp: 128 x 128 Toum
By [kl Eoin [b] gy [1] B/ Baa Bt By
73 7.51 160 0.103 0.047
e
CToposa 1

DiAL 413 by DiAL GmbH

Texanaeckoe

TIepeBOOpYKeHHE COOCTBEHHBIX HY X1 PeiomHCKO# ['DC
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111200-81-M0C 5.1.1.1

Joanwe MaC. 3P¥ CH

O6HICCTBO C 01"paHH‘IeHH0171 OTBETCTBCHHOCTBIO «PenemMaTrkay P

428020 r. Yebokcapsr, mp. W. Axosera, 1

onepamp
TenedoH

SEED

SNSETROHHIR NodTa

DIALUX

1542202

OTm. 101,00. ABapuilHoe ocBeuledne. Ocu 23a-26 1 Nonw | MaonuHuK (E)

1 z 5497
27 U IT] 7« 7% | oo
/ an &0 : sg | 120 fan 517
Kl ! ,."" = \\
L~ Ellﬁ- h\-l: =] I:I
0 a; / Bl -
9 [ oo ) ﬁn"d’ﬂ B0l 282
I an I gn i { g_-";":""'x Y,
11.22(}“ 20 120 90 ) a0 n'cu B g
120 an / 50 e a0 /’ L
0.00 540 675 B21 5457 13256 1525 1720 1944 2200m
InsseHwA & Lux, MaowTat 1 ;158

FacnonoxeHne NOEEPXHOCTHE
NOMEL] EHMI

BwasnesHas TOWKS:

{20.155 m, 5.173 m, 0.000 m)

Pacrp: 128 x 128 Toum

Eep []

o]

DiALix 4.13 by DIAL GmbH

E
G.00 123

i [E¢] Enay (1] B/ Eg

0.0

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC

«IlosgcHUTEIbHAS 3aIIICKaY

min Emay

0.088

CropoeEa 1
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1200-81-1OC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. W. Axosera, 1 J

3nanwe F3C. 3PY CH B I.) |A|_L|X

151220

Onenamo
TenedoH

=

SNeETHOHHARA ROYTa

OTm. 101,00. ABapuitHoe ocBemenne. Ocn 16-23 [ Nonw | MsonuHum (E

oo

|| i 1 ! . P ]

0.00 3.33 1056 1473 1075 2445 3000 2420 3888 4303 4713 57128 &2.10m

JneeeniA B Lux, MacwTrad 1 ;44

FPacnonoxeque NOEEPXHOCTHE
Mo EHHIL

BuoeneHHaR ToUKE:
{80240 m, £.170 m, 0.000 m) =

Pacrp: 128 x 128 Toums

Egp [kl L Eonay [15] B/ Ean B ' Emz:
[5] 3.28 140 0.084 0028

- ]

CToposa

DaALux 413 by DAAL GmibH

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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1200-81-1OC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay P
428020 r. Yebokcapsr, mp. W. Axosera, 1 J

dnoanue M3C. 3PY CH _ D |A|_ux

70 20

ORepETop
TemedoH

=k

IME ETOHEEA N0ETE

Otwm. 101,00. ABapnitnoe oceew enne. Ocn 9-16/ Nonw | MisonuHum (E)

S8 m
ap-eg =L B0 O S
ek 7ol R
! i } Il } } J : } 4 i 4 0.00
.00 Saf 27 12380 170 2200 2620 2040 3022 4208 4727 210 5T.O0m

JnaueHuA & Lux, MacwTab 1: 408
Pacnoncserne NoeemHoOCTH B -1
NOMEL] EHHM;

BrigenenHar ToukE:
(24.750 m, 5,170 m, 0,000 mj)

Pacrp: 128 x 128 Toukw

Egp I Eomin k] Eomnzy (1] Emn /B Emin / Emay

60 3.76 148 0.063 0.024

E

DiALux 4 13 by DIAL GmbH Cmposa 1

Texandeckoe nepeBoopysKeHne cOOCTBEHHBIX HY /1 PrionHcko# [DC
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111200-81-UOC 5.1.1.1 OOIIeCTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO «PeneMaTikay B

428020 r. Yebokcapsr, mp. W. Axosera, 1

dnanme M3C. 3PY CH B

omepamp
Temedod

1]

IMEETDOHHER NOYTE

DIALUX

151220

OTm. 101,00. ARaprilHoe ocBeu edne, Ock 6-9/ Monwt | ViaonuHum (E)

/ e 1 120 e

i ,2”120 \/_\ 517
| : 7

ag

Tsa87m

120
i .y 1
I [ M ¥ Y M 1 I 1 | E”:":I
0.00 G20 1078 13.30 16580 17.34 2210 m
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llormewerue PY 138 kB (H 1A 27 Aavess cunobou ooHoxu/bHeI 20 KB C U0AUURY U3 CUUMOZ0 RO ITILYHHD M 30 7 I[M B K; "
=7000 k2 ~400
7 LlemorHmax pazeeiuHumens HAS-£ 30 C O0HuM 3a36MAT0ULUM HOXOM wm 7 /7%;/0/%‘[//(5/[/ 22 Lemormax a4eex 04 kB K717 CH 6/ wm 73 /77[/\410/[77 /;2
20 kB 8000 A 63 kB (nepHocumsitl pazbedurumess 8S7-7187) 23 \lerowmax syeex 04 kB PY 04 kB (H 41 wm 77 /77;555 /;Z
=50 _ - 1 7
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=2 308
3 Kavens cunobou ooHoxumbHel 20 KB C UoAauUed U3 cuumoeo momuamumsa (S 7187 M 30 7 '[M /7/(72 " 247 \Kadens ABBMHa-LS 4(3x240+1x95)  (KTTT (H 6/ - B6od 2 om TN4/ M 70 mn 7
4 Mygma kowyebas POL T-24L,/ IXI-Hi~1 12 12,20 kB dng odroxuibHozo kadens 20 kB | wm 6 Z: 7/7/(27 242 \Kaden ABBIHe-LS 4x25 (KTTT (H 6/ - P130 6/ 6600 7 M 25 cmn 7
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s Mygma kowyebas POL T-24L,/ IXI-Hi~1 12 12,/20 kB dng odroxuisHozo kadens 20 kB | wim 6 Z]; 7/7/(27 248  \Kavenm BBHe-LS 5x120 (KTIT CH 61 - WY MH3 MHY 6/7 M 60 a7
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- : =24
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r§ [lomewerue PY 04 kB OCH
1 femormax 00opydobarus, He npuzoiHozo a8 OaibHeWe20 UCinoib300arus (pedHasHayero b qom) © pasdopkou U peskou Ha =
2 Y 4 4 paseap A 27 |lderornmax s4eex 04 kB PY 04 kB OCH um 79 m=400 k2
S SacmLL mn ]l
'8 2 flemormax 000pydobanus, npueooHozo 019 Oa/bHEUWEZ0 UCo/b306aHUs] CO CHAMUEM C MECA YCmaHobKL, HeoOXaaUMal 28 | Jemonmax narened 04 kB PY 04 kB OCH wim 77 m=250 k2
(yacmuyrHod) pasoopkou 083 HadooHaCY XParHeHUs (MEPEMELGENCS Ha GoYE0e MECmO YCmarobry U mit) .l
~ 3 fermormax o00pydobanus, npuzooHozo 048 Oa/ibHEUWE20 UCToIb306aHUS, CO CHAMUEM C MECITIA YCMaHObKLY, HEoOXOOUuMOU
r§ lyacmuHol) pazoopkou U KOHCEPBUPOBaHUEM C LE/bIY CAUMEIbHOZ0 UL KAIMKOGDEMEHHOZ0 XPaHEHUS, C Pa30opKol 08
% JanbHEUWeZ0 Lo/ b 306aHUs. Jucm
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[lpunoxerue B - Bedomocms OEMOHIMUPYEMOZ0 000pLYd06aHUS U MAMEPUa/Iol Z]

£a

Haumerobarue Aoz \/pumeyarue

Lemormax kaoeneu 04 kB s4eex PY 04 kB OCH:

Kavens (b Ix150 (PY 04 kB OCH 54 1 - Pesepb /117)

Kavens (b 3xT150 (PY 04 kB OCH g4 3 - /177)

Kaven (b/BBMHe-LS 3x785 / 5x785 (PY 04 kB OCH a4 4 - M7T)

Kadenms (b /BBIH /(6 x50/ 3x 240 x 150, Ix95 (PY 04 kB OCH 54 5 - peseplb n/7)

Kavens BBHe-LS 4x750 (PY 04 kB OCH g4 6 - [1H 5-7 3darwug TMX)

Kavens (6 3Ix150 (PY 04 kB OCH 54 7 - Peseph M7T om MITT, MI27)

Kaoens BB 5x95 (PY 04 kB OCH 948 - PY 04 kB OCH 7477)

Kaovens (HC 3*120+3*95 (PY 04 kB OCH a4 9 - MITT ]

Kaocens (BC 3*120+3 795 (PY 04 kB OCH 74 16 - M12T ]

Kavens BBHel S 5x95 (PY 04 kB OCH a4 17 - MUCT

Kavenw BBHel S 5x120 (PY 04 kB OCH 54 17 - coopku Gpemenreix nodkmoyerus 16, 26, 36/

Kavenm BB HALS 5x6 (PY 04 kB OCH g4 17 - WABP 36 b6od]

Kavens BBHe-LS 5x95 (PY 04 kB OCH gy, 18 - MULZ)

Kavens BB He-1S 5x6 (PY 04 kB OCH a4 18 - WABP 25 66od 2)

Kacens BBHe-1S 3x25 (PY 04 kB OCH gy, 19 - PY 04 kB OCH n9)

Lemormax kaoeneu 04 kB narened PY 04 kB OCH:

Kaoenms (b 3x70 (PY 04 kB OCH n. 10 - KBA N1 (K]

Kacen ABBIHe-1S 4x785 (PY 04 «kB OCH n. 17 - mpancgopmamap ooozpeba)

Kacens ABBIHe-LS 2l4xT85) (PY 04 «B OCH n 77 - UIH P3 OPY 6b6od 7/

Kavenw ABBIH2-LS 2/4x185) (PY 04 kB OCH n 17 - UCH P3 OPY 6600 2)

Baam b N°

Jdarue mpaxc@apMamopHol MacmepCKol

37 \Macasmed mparcgopramap TM-560/73 (macca nomas 3950 kz) ! Mo

32 \kavem (BC 3x720 - 3 kB (~6,972 kz/M/ o

[lodn v dama

b NV noon

1 Lemormax 00opyGobarus, He NpuEooHozn G5 Oa/lbHeUWeZ0 Lo/ b300aHs (pedrasHayers b 1om) ¢ pazogpkou U peskod Ha
yacm.

2 Lemormax 000pydobarus, npueooHozo 015 Oa/IbHEIWe20 UL/ b300aHUS, CO CHAMUEM C MECIMA YCMaHobKL, HEoOXoOouMaU
lyacmuyrHod) pazoopkou 083 HAdooHOCITY XPaHeHUS (REPEMELGEMCS HA GOYZ0e MECIMO YCmaHobky U mit)

3 O0vemsl co "™ ymoyHume 170 MECITI.

20 [T1I200-8T-A0C 5117

Lama

Dopmam - A4




[punoxenuve B - Bedomocme OeMOHMUPYemMozo 000pY006arusa U Mamepuanol

Haumerobarue

£a

Aon

[lpumeyare

Tparc@opmamopHell nyHKm Ha oase OMTC

Mac/swens mparcgapramap TM 630,/6 (macca nosas ~1895 2/

Kavens ABBE 3x120 - 6 kB (~325 kz,/M/

Fdanue PI73/6 kB

75

Tparcgapramop maciswsi 320 kBA 6/04 kB macca nomag 1920 k2)

ol

36

Tpancgopmamop macigHs 2500 kBA 6/3 kB (macca nomwag 6395 kz)

ol

37

Pasvedumumens 6 kB (macca ~712 k2/

ol

38

Pasvedurumens 3 kB (macca ~70 kz/

mnl

39

Hqevka PY 6 kB (macca ~1700 kz/

mnl

40

[Tarens PY 04 kB (macca ~30 kz)

ol

47

Brikmoyamesns abmomamuyeckus 04 kB (macca ~25 kz/

ol

42

lkag Habecrou 04 kB (macca ~30 kz)

mnl

43

(Bemunbruk Hacmerssit (Macca ~2.8 k2)

mn 3

44

/omox memanauseckud npamou 2000x300x60mm (macca ~4,82 kz)

7

ol

45

Kadenm cunobou 6 «B 3x185 MM2/~4, 567 kz/ M)

70

ol

46

Kadens cunobou 6 kB X185 mm? (4,567 ke/)

30

ol

47

Kaden cunobou 04 kB Ix240 i’ (~8027 k2, M)

0

mnl

48

Kadens cunobod 04 kB 3x95 m’ (<3477 ke/m)

50

7

49

Kadens cunobou 04 kB 3x25 mm z (~0259 kz,/M/

70

mnl

Baam b N°

[lodn v dama

b NV noon

1 femormax 00gpydobaris, He NpueooHozo G5 OabHeUe20 LUCno b306ars (pedHasHaysero b /oM, C pasoaqpkou U peskod Ha
Yacm.
2. flemonmax 000pyoobanus, npuzooHozo 08 Oo/bHEUWeZ0 Lo bI0BarHUs, CO CHIIMUEM C MECna YCimaHobKy, HEoOXO0UMOL
(yacmuyrHod) pazoopkou 083 HAdooHOCITY XPaHeHUS (NEPEMELGETICS HA GOYZ0e MECIMO YCmaHobkY U /mit)
3 Aermormax 000pydobarus, npueooHozo 05 Ja/fbHEUWEZ0 UL/ b3000HUS, CO CHAMUEM C MECITIA YCIMaHOOKL, HeooXoouMoU
lyacmusrHod) pasoopkou U kKoHCEPBUPOBarUEr C UE/bI OAUMEIbHOZD U/ KOGMKOOPEMEHHOZO XPaeHUS, C pasonpKoy 05
Ja/IbHBUWEZ0 U0/ b 30BaHUS

4. Joberwr co "™ ymosHume 10 MECITIL.

20 [T1I200-8T-A0C 5117

Lama

Dopmam - A4
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