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O npeanpudaTun

000 «bonna» 6bino co3gaHo B 1991 roay Ha 6e3e KonnekTMBa NabopaTopmm KOMMNO3ULMOH-
HbIX PE3UCTUBHbIX MaTepuranos Cubupckoro HUMN IHepreTmkum.

Ha cerogHAWHMM AeHb YUCNAEHHOCTb NepcoHana npeanpuaTna coctasnset 6onee 100 yeno-
BeK. CpeaHuii BO3pacT cCOTpyAHMKOB - 40 ner.

O6wan naowaab, 3aHMMaeMan NPOMU3BOACTBEHHO-TEXHONOTMYECKMMM Yy4aCTKAaMU N OPUCHbI-
MW MOMeLLLeHUAMMN, cocTaBnsaeT bonee 3500 m2.

Ha npoTaxeHnun 30 net OO0 «bonung» cneunanmsmpyeTca Ha NnposeaeHUM HAaYyYHbIX nccaeao-
BaHMI, NPOM3BOACTBE M BHEAPEHUN COOCTBEHHbIX Pa3paboToOK Ha 06 beKTaxX 3/IEKTPOIHEPTETUKM.

MHTeﬂﬂeKTyaﬂbeIVI noTeHUMan nepcoHaaa KOMMNaHNUMN B COYE€TaHUN C CepPbe3HbIM OMbITOM
MNO3BOJIAET YCNELWHO pewaTb C/I0OXKHbIE HAYYHO-TEXHUYECKME 3a4a4YN B obnactu 3aWnTbl 3/1EK-
Tp0060pyﬂ,OBaHl/IF| M noBbliWeEHNA HAAEKHOCTUN €ro aKCnayaTaunin.

Cneuvannsauuvda npegnpuaTung

000 «bonua» asnaetca U3BECTHbIM M HALEXKHbIM POCCUIACKMM MPOM3BOAMUTENEM LUMPOKOTO
Knacca pe3mMcTopHoro o6opyaoBaHUA Ha OCHOBE 3anaTeHTOBAaHHOro KomnosuTa «3KOM» ans Hy»Ka,
3/1EKTPOCETEBbIX, FTEHEPUPYHOLLMX U UHBIX MPOMbILLNEHHbIX NPeanpPUATUM, CTPOALLMX U SKCNAYyaTUpPY-
OLLIMX SHEProo6bEKTbI U 3/IEKTPMYECKME CeTU HanpsrkeHnem 6-35 KB. Keanndukauma npeanpuatma
NO3BO/IAIET BbINO/IHATL LWUMPOKMI Kpyr paboT B 061acTn nccnenoBaHmin, pa3paboTku, NpoekTUpoBa-
HMA M NOCTaBKM cneumnanbHoro obopyaoBaHMa oA 3alWMUTbl CETEN OT NepeHanpaXeHui n obecnevye-
HWA UX HOPMATUBHOFO CPOKa CNy»KObl.

OnbIT paboTbl M HaKoneHHbIM noTeHuMan 000 «bonmay», co3aaHHble TeXHONOTMK, KBanuduum-
POBaHHbIA NEepCcoHan, Mmeroweeca crneunanmsnpoBaHHoe obopyaoBaHME ANA PE3KU U CBAPKM
MeTanNa, NNa3MeHHOro HanblieHnsa, GOPMUPOBAHUA U 3aNeKaHUA PE3UCTUBHbIX 3/1€MEHTOB, Hana-
YKEHHble KaHa/ibl MOCTAaBOK POCCUMCKOTrO Cbipba U MaTepUanos 414 NPOU3BOACTBA — NO3BONAIOT HAM
obecneynTb CTabMNbHOCTb peanms3aLMM HayYHO-UCCNeA0BaTENbCKUX, KOHCTPYKTOPCKO-
TEXHONOIMYECKUX U BHeApeHYecKnx pabot B obnactn 3awmtbl cetent 6-35 KB, moaepHM3aumnm u
PEKOHCTPYKLMWN INEKTPOCETEBOTO KOMMJIEKCA U CUCTEM 31IEKTPOCHABKEHMA NPOMbILLNEHHbIX Npes-
NPUATUIM C NOCTAaBKOM CU0BOM PE3UCTOPHOM TEXHUKN ANA Nt06bIX 06beKTOB aHepreTukm —TIL, FP3C,
B3C, '3C, A3C, anekTpoceTeBbIX TPAaHCHOPMATOPHbIX MOACTAHLUN.

Mbl rapaHTUpyem BbINOJHEHWE B3ATbIX HA ceba 0653aTeNbCTB, TEXHUYECKYIO U KOHCYNbTaLMOH-
HYIO NoAAEepXKKy, obecneymBaem Bble3s KBAIMPULMPOBAHHbLIX CNeuManncTos Ha obcnesoBaHue
CeTM NPU NPOEKTUPOBAHMUN U CTPOUTENbCTBE. Halla uenb - cTpaTerMyeckoe COTpyAHMYECTBO C Npea-
NPUATUAMM SHEPTEeTUYECKOM OTPAC/IU, MOCTOSHHOE B3aMMOZENCTBME 419 MOUCKA IYYLLMX PEeLUEHN N
HbICTpOe pelleHne TEXHUYECKUX BOMPOCOB.

2



Copep)xaHue

BbICOKOBOJIbTHbLIE PE3NCTOPbI A/TA 3A3EMJIEHUA HENTPAIN CETEW 6-35«B 4
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BbICOKOBOJIbTHbIE pe3unCcTopbl Aangd
3a3emMsieHna HenTpanu cetem 6-35 kB

Matepuan «3KOM» - yHUKANbHbIN 3/1EKTPONPOBOAHbIA KOMMNO3ULIMOHHBIA MaTepuan
Nexkalwum B ocHoBe PYyHKLMOHANBbHOM YacTK Bcex pe3nctopos, npounssoactsa OO0 «boanay».

KOHCTpyKUMA pe3nctopoB NO3BOIAET IKCNyaTUPOBaTb 060pya0BaHME NPAKTUYECKM B
NOBbIX KNIMMATUYECKMX YCTOBUAX, BK/THOYAS PANOHbI XON104HOI0 KIMMaTa.

[MoaoTBepXxaeHne KayecTea:

TexHn4YecKne xapakKTepucTukKun

* MnotHocTb — 2,6 + 2,8 r/cm3

* MexaHun4yecKaa NpoYHOCTb Ha cxaTtue — 10 + 100 MIA

* Tennoémkoctb — 0,8 KAM/Kr-K

* TennonpoBogHocCTb — 1 + 4 BT/m-K

* AnekTponposogHocTb — 10-6 + 3 000 Cm-m-1

* TennoctomKkocTb — Ao 1100°C

* AnvtenbHo-gonyctMmana tTemnepartypa Harpesa — 300°C

* TemnepaTtypHbIi KoapPpuumneHT conpotnsnerHma — (1,5 + 2)-10-3 1/K
* MpumeHseTca B BOeHHOM chepe



Attectauua INAO «PocceTtn»

Pe3ncTopbl Npowamn atrectaumto
AO «HTL, ®CK ESC» n NMAO «PocceTtu».

Cuctema meHegXmeHTa KadectBa OO0 «bonug»
NPUMEHUTENIBHO K KOHCTPYMPOBAHUIO U N3TOTOBAEHUIO
3aWNTHbIX PE3NCTOPOB, NaHenen 3NeKTPUYeCKUX
rPeLWmX, NPOXKEKTOPOB CBETOANOAHbBIX U MNACCUBHbIX
PaANOKOMMOHEHTOB COOTBETCTBYeT TpeboBaHMAM
FOCT P MCO 9001-2015




Mpon3BOACTBO 3NMEKTPOTEXHNYECKON MNMpoaVKLNn
000 «bonna» ¢ 1991 r. 3aHMMaeTca NPOU3BOACTBOM NIEKTPOTEXHUUECKUX U34eNNii U3 KOMNO3nULUMU-
OHHOro 3NeKTponposogHoro martepuana IKOM, paspaboTaHHOro coTpygHukamu npegnpuarua. B
nepeyeHb NPOU3BOAUMbIX U34ENTNNA BXOJAT:
* BbICOKOBO/IbTHbIE 3aLLUTHbIE PE3UCTOPbI M KOMMAEKTHble YCTPOMCTBA A/1A 3a3eMIeHMA HeUTpaau
3NIEKTPUYECKUX CETEN HanpsaKeHnem 6—35 KB,
* PE3UCTMBHbIE YCTAHOBKM OFPaHNYEHMA TOKOB 04HOdA3HbIX KOPOTKMX 3aMblKaHUIM N5 SNEKTPUYECKUX
ceTeit 110-500 KB;
* 6/104HO-MOAY/IbHbIE Harpy304Hble YCTPONCTBA 419 NPOBeAEeHMA NYCKO-HaNaA0uHbIX PpaboT ra3oTypbuH-
HbIX M Fa30MOPLUIHEBbIX 3/1EKTPOCTAHLNN,
= HarpeBaTe/IbHble 31eMEHTbI 417 CUCTEM 31eKTPO0BorpeBa NPOMbILINEHHbIX NNOLWAAEN,
= cMcTembl 060rpeBa rmapoTeXHUYECKUX COOPYKEHNN.

KntoueBoit 0cobeHHOCTbIo pe3nctopoB bonna asnsetca ocobbiii paboumini matepman — KOMNo3uT
«9KOM». Y pe3unctopos M3 KOMMNO3ULMOHHOIO MaTepmana TemnepaTypa Ha NOBEPXHOCTM paboymx
anemeHToB B pabouem pexkume B 5 — 10 pas MeHblle, YeM Y MEeTa/IZIMYECKMUX aHANOroB, YTO
yaoBnetTBopseT TpeboBaHMAM BCEX OTEYECTBEHHbIX HOPMATUBHbIX AOKYMEHTOB MO AOMYCTUMbIM
TemnepaTtypam Harpesa. [NpymeHeHWEe KOMMNO3ULMOHHbIX PE3NCTOPOB C TeMMNepaTypomn
ToKonpoBoaAwmx anemeHToB meHee 100 — 120 °C no3BonsieT obecneunTb BbICOKYIO HaAEXHOCTb
3KCnyaTaLMmn NOAMMEPHOM M30NALUM B COCTaBE PE3UCTUBHOM YCTaHOBKM, @ MOBbILLIEHWE aKTUBHOTO
TOKa MpPW HarpeBaHWM pe3ncTopa rapaHTUpyeT Tpebyemyto YyBCTBUTENbHOCTb PeieMHbIX 3aLLmT
HEe3aBMCUMO OT MOMEHTA OTK/TIOYEHMA 0AHODA3HOIO NOBPEKAEHUA.

K HacToswemMy BpemeHM NpeanpuaTMem U3rotoB/1eHO U BBe4,EHO B 3KcNayaTaumio 6onee 2800
PE3UCTUBHbIX YCTAHOBOK B 3/1IEKTPUYECKUX CETAX TaKMX npeanpuatnit Poccumn, Kak «Poccetny,
«Cnbupckan yronbHaa sHepreTuyeckana komnaHus», «CyprytHedTeras», «fasnpomy, «JIYKONN»,
CUBYP u ap., a TaKXKe B anekTpuyeckux cetax benopyccumn, YkpauHbl, MoHronmm, KasaxctaHa,
KbiprbidctaHa, BbeTHama, MpaHa.

Pesuctopbl cepuii P3, P31, PKD ycTaHOBNEHbI B 3N1EKTPUYECKUX CETAX KPYMHbIX TEMI0BbIX
(HoBocmbupckme TIL-2 n TIU-3», Ydumckne TILU-2 n TIU-3, Capatoskana PIC, dHrenbcckan TIL,
KamuaTckana TIL-2, Kemeposckasa T3L, CaxanuHckasa P3C-2 u ap.) n aTomHbix (KannHuHckaa A3C,
benoapckaa A3C, Poctosckaa A3C, JleHnHrpaackaa ASC, HososopoHexckaa ASC, ASC «bywep» B
MpaHe) aneKTpOCTaHUWN, CeTAX PEernmoHaNbHbIX pacnpenennTenbHbiXx KomnaHuii CeBepo-
3anagHoro, Ypanbckoro, Cnbupckoro, [JanbHeBOCTOYHOTO desepasnbHbIX OKPYroB, LLEANHON03HO-
B6YMarKHbIX, HePTEXMMUYECKUX, TOPHOPYAHbIX KOMOMHATOB, YrO/IbHbIX Pa3pe3oB, KabenbHbIX CEeTAX
60/1bLINX TOPOAOB.
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BbICOKOOMHDbIE pe3ncTtopbl
HasHaueHne

= OrpaHWYeHue nepeHanpsaXKeHn Npu ogHOda3HbIX AYroBbIX 3aMblKaHK-
AX 00 YpOoBHA (2,4 - 2,6)Usma;

* NoJgaB/ieHNe Pe30HAHCHbIX, PeppPopPe30HAHCHbIX ABNEHWUI U YCTPAHEHNE
CBA3AHHbIX C HUMM NOBPEXKAEHNIM TPAHCPOPMATOPOB HAMPANKEHUSA;

= CO34aHue yCnoBuin ana HBbICTPOro N HAZEXKHOTo onpeaeneHns NoBPeXK-
AEeHHOro pmaepa ycTpomcTBamm peieMHOM 3aLmThbl.

OcuunnnorpamMmmbl NepexoaHbIX NpoLeccoB B ceTu Npu ogHodasHbIX
3aMbIKaHUAX Ha 3eMJI0 C NepemMeXXalouLenca ayrom

Mda3Hble Hanps)XeHnda B ceTu @da3Hble Hanpsa)XeHus B ceTu
C U301IMpOBaHHON HEeNTpanblo C Pe3NCTUBHOWN HEenTpanbio

Mocne ycTaHOBKM pe3nCTOPOB B HEUTPaAJIb CETU KOIMYECTBO aBaPUMHDbIX OTK/IIOYEHUM
CHUXKaeTcA B cpegHem B 4 - 6 pas.

TexHndyeckne xapakKTepucTukm *

HommnHanbHOe HanpAaXeHue ceTn, KB 6, 10, 20, 35

HomMHanbHaA MOLLHOCTb, A4NNTENbHO, KBT £o 200

HomnHanbHbIM TOK, A no 17

Jonyctumoe Bpems NpoTeKaHMA HOMUHAbHOTO TOKA OANTENbHO (He meHee 6 YacoB)
Kanmatmnyeckoe ncnonHeHune YX/1 kateropma 1
TemnepaTypa OKpyKatoLen cpeapbl Npu akcnayatauum, °C o1 -70 go +45
CelicMOCTOMKOCTb, 6annoB no9

[apaHTUMHBIN CPOK aKchnyaTauuu, net 5

*Mo cneuviasiibHOMY 3aKaly Moryrt ObiTb M3rOTOBJIEHbI pPe3ncTopbl Ha CoOrnacoBaHHYK BeJIM4YMHY HarnpsXxeHud, conportusiieHud,
KInMmaTn4yeckKoro ncnonHeHwud, ra6ap|/|THb|e pa3mepbl.



Hn3KkoomMHble pe3ncTopbl

Ha3HadyeHue

= OpraHu3auma CeNEeKTUBHOMN peneiiHom 3aWmTbl C AeMCTBUEM Ha OTKIOYEHUE MOBPEXAEHHO-
ro npucoeanHeHus;

" OrpaHuuyeHve nepeHanpPsXeHWn npu oAHOGMA3HbIX AYroBbiX 3aMblKaHMAX [0 YPOBHSA
(2,4-2,6)Uomax;

* NogaBAeHME Pe30HAHCHbIX, GepPPOPE3OHAHCHbIX ABNEHUI N YCTPAHEHUE CBA3AHHbIX C HUMM
NOBPEXAEHUIN TPAHCHOPMATOPOB HANPANKEHUS;

= KpaTKOBPEMEHHbIN pexunm paboTbl Npu 0AHOGDAa3HbIX 3aMbIKaHUAX HA 3EMJIHO.

TexHnyeckne xapakKTepucTtmkm *

HomunHanbHoe HanpaXkeHue ceTn, KB
6, 10 20, 35
HomuHanbHoe conpotusnexHune, Om
15...300 12...200

Jonyctnmoe BpemaA NpoTeKaHUA HOMUHANBLHOTO TOKa

KpaTkoBpemeHHo (He meHee 10 cekyHA)

*Mo cneumanbHOMY 3aKa3y MOryT 6biTb U3roTOBMEHbl Pe3NCTOPbl Ha COMAaCOBAHHYIO BeJINUMHY HAarpshKeHus, COrMnpoTuBneHus,
KNUMAaTNYeCKOro UCMOJSIHeHVs, rabapuTHbIe pa3mMepbl.

OnbIT 3KCNyarauum

Hu3KkoomHoe 3a3emneHune HelTpaam obecneunsaeT 6bICTpOE BblAENEHNE M aBTOMATUYECKOE OTKKOYe-
HMe 0AHOGDA3HOIO NOBPEKAEHUA KaK HA IMHMAX OT NUTAKOLLEN MOACTAHUMM, TAaK U HA OTXOAALLUX TUHUAX
PM (PTM) ¢ cnnoBbiMU BbIKAOYATENSIMU. BBUAY CHUMKEHMA PUCKOB Pa3BUTUA 3aMblKaHUA B K3 cHM3UTCA
obulee KoMYEeCcTBO aBapPUIHbIX OTK/IIOYEHUI M 06bEMbI MOBPEXKAEHMA 060PYA0BaHUS, YTO NOATBEPKAE-
HO OMbITOM 3KCM/yaTauMm B rOPOACKUX pacnpeaenuTesibHbix cetax Mocksbl, CaHKT-lNeTepbypra, Mepmu,
MeTtponasnoscka-KamuaTckoro, Tounucu (Mpysumsa).
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HunskooMHble pe3ncTtopbl ana adeek KPVY

Ha3HaueHune

= OpraHuvsauuna CENIEeKTUBHOM peneﬁHoﬁ 3aWunThbl C AEﬁCTBMeM Ha OTK/IIOYEHUE NMOoBPEXAEHHOIO
npncoeanHeEHUA,

= OrpaHun4yeHune nepeHanpﬂmeHMﬁ npwu OAHOCI)a3HbIX AYroBblX 3aMblKaHUAX OO0 YPOBHA
(2,4'2,6)U¢Max;
" KPaTKOBPEMEHHbIM pexxum paboTbl Npu ogHOPa3HbIX 3aMbIKaHUAX HA 3EMHO.

Tun
ncnosnHeHna A

TexHnyecKmne xapakTepucTukKu

HomunHanbHOe HanpAaXeHue ceTn, KB 3,6,10

HomunHanbHoe conpoTtusneHue, Om £0 1500 Om

Jonyctumoe BpemA NpoTeKaHUA HOMWHAJIbHOTO TOKA KpaTKoBpeMeHHO, He meHee 10 cekyHp,
MecTo ycTaHOBKM Aueiikm KPY (Hanpumep, cepum K-104M)
Knnmatunueckoe ncnonHeHue YXNn T, kateropmsa 2, 3

A - pacnonoxkeHune JP3 Ha ogHOM ypOBHe B ABa pAL4a,
b - pacnonoxkeHne JP3 B ABYX YPOBHAX B OAMH pAL,

Tun ucnoaHeHuA



OnbIT 3KCNnyaraunum

Bonee 500 pe3ncTopoB pasINYHbIX HOMUHANOB AN KomnaekTaunm wrkados KPY-6-10 KB
nocrtasaeHbl KomnaHuam-npomnssogmutTenam «3A0 MK «dnektpowmt» - TM Camapa», OAO «Moc-
KOBCKWUM 3aBoA, «IneKTpowwmnty, «Inmaw-M», OAO «3asog IJ/IEKTPONY/IbT», HMO «Upbucy,
OAO «HoBas dpa», Mwnenckmin n PoBeHCKN 3aBoAbl BbICOKOBO/IBTHOM annapaTypbl, 3A0 «43C3

«InekTpocuna» n ap.

KomnaHua 000 «bonng» umeet anueHsnio PegepanbHon cy»Kbbl MO 3KONOTMYECKOMY,
TEXHONOMMYECKOMY M aTOMHOMY HaA30py, KOTOpaa paspeluaeT U3rotaBamMBaTb M NOCTaBAATb
pe3nctopbl TNa P31 Ha 06bEKTbI UCNONb30BaHUA aToMHOM 3Heprum (ASC) B cocTaBe sueeK KPY.

3a 2010-2023 rogbl Ha 06bEKTbI UICNONIL30BAHUA aTOMHOM SHEPrumn NocTaBneHo 36

pe3uncTopos:
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KannHuHckasa A3C, Poccuna
benoapckaa A3C, Poccua
Poctosckaa A3C, Poccus
NeHunHrpaackaa A3C, Poccua
HosoBopoHexckaa ASC, Poccua
Kypckaa A3C, Poccua
benapycckaa A3C, benopyccuma
ADC «bywep», UpaH,

A3C «Pynnyp», baHrnagew



Pe3ncrtopbl KOMMO3ULMNOHHbIE 3HepreTndeckue

Ha3HauyeHune

MpeaHa3HauyeHbl ANA PE3UCTOPHbIX YCTAHOBOK B 3/1IEKTPUUYECKUX ce-
Tax 3-750 KB, obecneunBaloWmnxX nepepacnpeseneHme U peryimpoBaHue
3/1eKTPUYECKOM IHEPTUU MEXKAY 3/1eMEeHTaMU CXEMbI:
= KOMMJIeKTaLMA Pe3sncTopoB, LYHTUPYIOWMX Ayroracsame KOHTaKTbl
BO3A4YLUHbIX BbIKNOYaTENEN;
= KOMMJIEKTALUMA pPe3nUCTOPOB ANA 3a3eM/IEHUA HEWTpanuM ceTen
6-35 KB c uenbio obecneveHns Tpebyemom CENEKTUBHOCTU PENENHOM
3aLWMTbl OT 0AHOPA3HbIX 3aMbIKaHUI Ha 3EMHO;
= KOMMJIeKTaLma TOKoorpaHnYnBarowmx yctpoiicts TOY-H ana 3asem-
JIEHUA HEUTPaNM TPAaHCPOPMATOPOB M aBTOTPAHCHOPMATOPOB;
" KOMMJIeKTaLma ToKoorpaHuunBaroLwmx yctpoiicts TOY-H ana 3asem-
JIEHUSI HEUTPANW LYHTUPYIOLWMX PeakTopoB Ana 6opbbbl ¢ anepuo-
ANYECKMMM COCTaBAAOLLMMM TOKA.

Ha3HauyeHue n npenmywiecrTtsea npumeHeHns pesnctopoB PK3 B coctaBse TOY-H

TOY-H npegHasHayeHo gna gemnpupoBaHmUA SNEKTPOMATHUT-
HbIX NePexXoaHbIX MPOLECCOB NPW aBAPUMHbBIX KOMMYTaLMAX B CETAX
110 KB n ncnonb3syeTca B KOMMNJEKCe CpeacTs yrnpasaeHUa n 3aLum-
Tbl CUNOBOIO 060PYA0BAHUA.

TOY-H orpaHnymnBaeT OTKIHO4aeMble YyCTAaHOBUBLUMECA TOKK 1-
¢ K381,2...1,4 pa3a, yaapHbie TOKM B 0OMOTKax TpaHCPOpMaTopoB
B1,5...2,5 pasa.

Mo cpaBHEHMIO C TPAAULIMOHHBIMMU CNOCO6aMM TOKOOrpaHU-
yuBaowmx geneHumn cetm TOY-H o6nagatotr Takumu npemmyLiec-
TBaMM KaK:

= 6e3bIHEePLUMOHHOCTb AENCTBMA,

= OrpaHMYeHune yaapHbIX TOKOB K3,

= OFPaHMYEHMEe onacHbIX CKBO3HbIX TOKoB K3 B 06MOTKax
TpaHchOpPMaTopOB,

= OrpaHUYEHME NepexoaHbiX BOCCTaHAB/INBAOLLMX HANPAXKEHWUA.

OnbIT 3KCNNyarauum

Pe3unctopbl TMNa PK3 B cocTaBe TOKOOrpaHuumnBatowwmx yctpomcts TOY-H ycnewHo skcnayatm-
pytotca B cetax 110-220 kB HabeperxkHo-YenHuHckom T3, B cetn 110 KB KasaHckon TIU-3, B ceTn
500 kB NMC «O4yakoBO».
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Pe3uncTtopbl vMnyrnbcHbie 1 RC-uenn

Ha3sHaueHune

Komnnektauua RC - u,eneﬁ C uenbko orpaHn4YeHnA BbICOKOYACTOTHbIX nepeHanpﬂmeHMVl, B
TOM YUCNE NMPU KOMMYTaLUKNAX I'IpMCOGﬂ,MHeHMﬁ BaKyYYMHbIMMU BbIKTKOYATENAMMU.

TexHn4YecKne xapakKtepuctTmkm *

HomnHanbHoe HanpsxeHue cetn, KB 6..110
HomnHanbHoe conpotnBnenue, Om 5...200

Ipynna MexaHMUeckoro NCNONHEHUS MO CTONKOCTM K BU6PALIMOHHEIM BO3AEACTBUAM M39
Knumatnueckoe ncrnonHeHue UXJl, kateropus 3

*MNo 3aKasy MOryT ObiTb MU3roTOBMIEHbI Pe3UCTOPbl AJI YCTaHOBKM B RC-uenax noGoro HOMuHana, a Tak)ke rnosHoctbio RC-uenu.
KoHcTpyKunsa RC-uenu npeacraBnaeT co60i pe3ncTop B N30JIALMOHHOM KapKace U3 CTeKJ/IOTeKCTONUTa, YCTaHOBMEHHbI Ha OMopHbie
n305naTopbl. Ha BepxHeil KpbilKe pe3ncTopa MOXXeT 6bITb PacrnonoXeH 6/10K KOHAEHCaTOPOB.

TexHn4ecKkune xapakrepuctnkm RC-uenn
PKY-50-0,3-35 ¥3 npoussogctea OO0 «bonna»

HopmanbHoe anekTpuyeckoe conpotusieHune*, Om 50
HopmanbHas anekTpuyeckas emkoctb*, MK® 0,3
HopmanbHoe HanpskeHue, KB 35
Hanbonblee pabouee HanpsakeHne, KB 40,5
Pe3uncTtop
ans RC-Lenoyxkmn CreneHb 3awmnTbl no MOCT 14254-2015 Ip54

BHewHue rabapuTbl ycTaHOBKM B cbope, AxXLLUXB, mm 768x600x1606

Macca yctaHoBKM B cbope, Kr 330

OnbIT 3KCNNyaTauum

MonoxxutenbHbin onbIT 3KkcnayaTtauun RC-uenen npowussoactea 000 «bonmg» mmeetcs
B cetn 35 KB OAO «YenabuHCKUi meTannyprmyecknii KombmHat — MEYE/I» n cetn 110 kB
OAO «YenabUHCKN anekTpoMeTannypruyecknitkombuHat (H3MK)»
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NHXVHWNPVHIOBbIE YCJTIYIT U

Cneunanunctbl OO0 «bonng» exerogHo BbINOAHAT 601blIOK 06bem paboT No NPOBEAEHUIO Pa3nY-
HbIX UCCNEA0BAHUMN B INEKTPUYECKMX ceTaX 6-35 KB (Npu BO3HMKHOBEHMW OAHOGMA3HbIX 3aMbIKAaHUIN Ha
3eM/110, KOMMYTaLMAX BbICOKOBOALTHOrO 060pyA0BaHNA, NpoBepKe 3GPEKTUBHOCTU PabOoTbl 3aWMUTHbBIX
annapaToB., yCTPOMCTB KOMNEHCaLMM EMKOCTHOTO TOKa 033 1 T.M.), HaNpPaB/AIEHHbIX HA MNOBbILIEHWE HAAEXK-
HOCTM PaboTbl KaK OTAENbHbIX BUA0B 060PYA0BAHNA, TAK U BCEN /TIEKTPUYECKOM CETHU B LLESIOM.

000 «bonna nmeet Heobxoammsble cenaetTenbctBa CPO Ha gonyck K paboTam, KOTopble OKa3biBatOT
BAMAHME Ha 6€30MacHOCTb O6BEKTOB KAanNUTaNbHOTO CTPOUTENLCTBA B 3/IEKTPOIHEPreTMKe, B 061acTn Kak
NPOEKTUPOBAHUA, TaK U CTPOUTENBCTBA, BKAKOYAA, NO Knaccmdurkaumm PoctexHagsopa, 0cobo onacHble
TEXHUYECKM CNOXKHbIE OOBEKTDI.

Halwa opraHunsauma BbINONAHAET NpeanpoeKTHble 06cnen0BaHNA U NPOEKTHbIE PaboTbl, @ TaKXKe NOCTaB-
Ky, MOHTa)X M HanagKy obopyaoBaHMA B paMKax peanm3aumm TEXHUYECKUX pPeLleHnin No 3awmuTe ceTen u
CUCTEM 3N1EKTPOCHABKEHNA NPOMBbILWAEHHbIX, MHPPACTPYKTYPHbIX M ObITOBLIX NOTPebuTenen 8 nogpasae-
NIEHUAX U AoYEPHUX NPeAnpUATUAX rpynnbl «JTYKOM», «Pycluapo», «Poccetn», « MHTepPAO», « KoHLepH
PocaHeproatom», xonguHra « CUBYP». B uncne Hawmx 3aka3unkos —npeanpuatna « HAMK», 3anonapHbii
dunman «TMK «Hopunbckuit Hukenb», «HosaBuHA», «fasnpom aobbiya (YpeHroi, Hagbim)» u «fasnpom
TpaHcra3s (Mocksa, Tomck)», «JIYKOW/I-NMepmHedTeoprcmHTes», «3anagHo-CMBUPCKUI HedTexnmmuyec-
Kni Komnnekc», «O6beanHEHHaAA sHepreTMyeckaa KomnaHusa», «Ceteaa KomnaHua» Pecnybnmkn Tatap-
CTaH, «bawkKknpaHepro», «KamuyatckaHepro», «Kysbacckaa sHeproceteBas KOMNaHUA», «PermoHanbHble
aNIeKTpuYeckne cetn», KoHuepH «bensHepro» (benapycb), «Tenacu» (fpysma), «Yyickoe npeanpuatne
B3C» (KbiprbidctaH), «HaBouiickunit TMK» (Y36ekucran), «YnaH-baTopckue anekTpmuyeckme cetm» u cTaH-
umm (MoHronns) u MHorme apyrue.

CneuunanbHble PacuyeTbl NUUNCCcieaoBaHNA B 06/1acTn
3aWnTbl OT NepeHanpsH>XeHun

000 «bonua» obnagaetr HeobxoaMMbIM 060PYAOBAHUEM, ONbITOM, METOAMKAMU ANA NPOBEeAEHUA

LUMPOKOrO Kpyra nccaenoBaTe/IbCKUX PaboT, a UMEHHO:

1. AHanM3 CXeMHO-PEXUMHbIX YCNOBUI 3KcnayaTaunm obopyaoBaHUA, pacyeTbl eMKOCTHbIX TOKOB
0AHOhA3HOro 3aMblKaHWA Ha 3eMJIH0 U KOPOTKMX 3aMbIKaHUM.

2. MpoBepeHne 3KCNepPUMEHTA/IbHbIX UCCAEA0BAHUIN C perucTpaument CUrHanoB ToKa M ¢$asHbIxX
HanpaAXXeHUM ¢ nomolblo UMbpPOBbIX ocumMnnorpadoB, BbICOKOBOJIbTHbIX KOHAEHCATOPOB,
cneunann3npoBaHHbIX AeNUTeNeN HanpPaAXeHUa COOCTBEHHOM KOHCTPYKLMKM Ana ceTein 6—35 KB.

3. PacyeT aneKTPoOMarHMTHbIX NepexoAHbIX MPOLLECCOB B 3/1€KTPUUYECKMX CXxemax ceTel 6—35 KB c nomoLbio
MaTeMaTMUUYECKMX MOZENEeN B TporpammHbIx Komnaekcax MATLAB, VMAES, EnergyCS.

4. OpraHu3auma CeneKTUBHOTO BbIABNEHUA MOBPEXAEHHOrO NPUCOEAUHEHUA C OAHOPA3HbLIM
3aMblKaHWEM Ha 3eM/1t0 B ceTAax 6—35 KB ycTponcTBamm pesieiHOM 3aLLnUTbl U aBTOMaTUKM.

5. MNpoBepKa f0CTaTOYHOCTM CYLLECTBYHOLMX YCTPOMCTB 3aLMUTbl OT KOMMYTALLMOHHbIX MepeHanpsaKeHum
(OMH) B ceTax 6—35 KB.

6. TexHu4yeckoe obocHoBaHWe BbIOPAHHOrO pemma U 0O60pyAOBaHMA ONA 33a3EMNEHUA HENTpPanu,
YCTPOMCTB 3alMTbl OT KOMMYTALMOHHbIX NepeHanpaXeHWi, cornacoBaHne c 3akasvynmkom gnd
BK/IIOYEHMA B MPOEKT.

7. Pa3paboTKa paboyelt LOKYMEHTALMM NO BHeAPEHMIO Pa3paboTaHHbIX TEXHUYECKUX PeLLEHWA.

8. Peanunsauma npoeKToB Mo pe3MCcTMBHOMY 3a3eMJ/IEHUIO HEMTPAIM YaCTUYHO U «MOL, K/THOY».

Pe3ynbTaTbl nCcneqoBaHnii, KOTOpbie NnosiydyaeT 3aKa3uuk

Mo MTOram KOMMNEKCA PacyYeTHbIX NCCNef0BaHNIM pa3pabaTbiBalOTCA TEXHMYECKME PeLUEHMA MO BHEA-
PEHWNIO CPeACTB U METOAOB OrPaHUYEeHUA NepeHanpPAaXKeHUM Npmu OAHOPA3HbIX 3aMbIKAHUAX Ha 3eMI0,
BK/IIOYEHUIO B HEMTPaNb PEe3nUCTOPOB, BEAEHMIO KOMMNEHCALMN N HACTPOMKe Ayroracalmx peaktopos B
ceTax 6-35 KB. Mpun HeobxoammocTu BbinonHAeTcA nposepka OMNH ana cete 6-35 KB.
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NcnbiTtaHna n namepeHmd B IJNIeKTPpUn4HeCKumx cetTdx

[lna noaTBepKaeHMA 4OCTOBEPHOCTU PAacYeToB, ONpeaeneHns peasbHoro npoTeKa-
HWA NPOLLECCOB, onpeaeneHnsa GakTMUYECKOro COCTOAHMA M MapamMeTPOB 3NEKTPUUYECKOM
CeTU, BbICOKOBONLTHOrO 0bopyaoBaHus cneumnanmctamm 000 «bonua» BbINOMAHAOTCS
CNeunanm3npoBaHHbIE UCMbITAHWUA U USMEPEHUSA B AENCTBYIOLMX SNIEKTPUUYECKUX CETAX.

JAnarHOCTUpoBaHMe COCTOAHNA KAabesibHbIX NTMHUN
3ANeKTpun4yeckKknx cetem 6-35 kB

C uenbto NoBbIWEHUA HaAEKHOCTM paboTbl KabenbHbix ceTent 000 «bonma» c 2011 roaa
C NOMOLbIO CrneunannsnupoBaHHoro obopyaosaHus npoussoactsa ¢mpmbl BAUR (AscTpusn)
MMeET BO3MOMKHOCTb NMPOBOAMUTb BbICOKOBOJ/IBTHbIE MCMbITAHUA HANpPAXEHUEM CBEPXHU3KOM
yactoTbl (CHY) n KomnneKcHble guarHoctuyeckne obcneaoBaHUA KabenbHbIX TMHUA HAa OCHOBE
Kabenem c usonayme ns clumtoro noamatunena (CM3) HanpaxeHnem go 35 KB.

MepeuncneHHble BUAbI PaboT peannsyroTca NPy NOMOLLY NepeaBUXKHOK KabenbHoM
aneKTpoTrexHuyeckom naboparopum MErA - 2 Professional 80 System 3S.

lNpenmyuiectBa

= [InarHoCTMpOBaHMe, UCMbITaHME U U3MepPEeHNEe NapaMeTPOB OCYLLLECTBAAETCA C UCNONb30Ba-
HWEeM Hepa3pyLLAOLUX METOAOB UCMbITAHMUA U KOHTPOS COCTOAHUA Kabenemn, HaxoaALLMXCA
B 9KCN/yaTaLum.

* Jlabopatopma ponyuweHa B 3KCM/yaTaUMIO M 3aperncTtpmpoBaHa B 3anagHo-Cnbupckom
ynpasneHnn ®enepanbHoM cny>Kbbl NO 3KONOrMYECKOMY, TEXHOIOTMYECKOMY U aTOMHOMY
Haa3opy (cBuaetenbctso o peructpaumm  Ne 31-058-2020 ot 16 ceHTAbBpa 2020r.) w
nmeet akkpeaguTaumto OAO «lasznpom» Ha ocyLlecTBaeHNEe AeATENbHOCTU NO TEXHUYECKOMY
ANarHoCTMPOBaHMIO (CBMAETeNbCTBO 06 akKpeauTauumn A-515, per. Homep 515-3T/TA).

= B0O3MOXHOCTb MCNONBb30BAHUA INEKTPOTEXHUYECKOMN nabopaTtopumn META - 2 Professional 80
System 3S B yAanéHHbIX, TPYAHOAOCTYMHbIX PaliOHaX, B TOM YMcae KpalHero CeBepa A0CTuUTr-
HyTa ee YCTaHOBKOW Ha Wwaccu aBTomobuna YPA/14320 cneypmanbHOro UCNONAHEHUA.
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MdOVHKLMNOHAaNbHbIEe BO3MOXXHOCTU nnabopartopun

= McnblTaHMe CMN0BbIX KabenbHbIX IMHUIM C U30NALUMEN U3 CLUMTOTO NOANSTUIEHA MOBbILWEH-
HbIM HanpAXeHMem cBepxHU3Kom YactoTbl 0,1 My (cMHycomaanbHoM popmbl A0 57 KBasicrs,
KOCUHYCHO-NPAMOYro/ibHOM popMbi 40 80 KBeiicrs.).

= McnbiTaHME CUNOBbIX KabenbHbIX IMHUIA C ByMaXKHO-MPONUTAHHON M30AAUMEN NOBbIWEH-
HbIM HanpAXeHUem NOCTOAHHOIo TOKa A0 80 KB.

= JInarHOCTMKa CMN0BbIX KabenbHbIX NMHUI 1-35 KB:
- U3MepEeHMEe TaHTeHCa Yrna AN3NEKTPUYECKNX NOTEpPb;
- U3MepEeHMEe YaCTUYHbIX Pa3pPAA0B C IOKaAN3aLMen Mecta UX BOSHUKHOBEHMUA.

= M3mepeHune conpoTUBIEHNS U30NALMMU CUOBbIX KabenbHbIX TMHKI 1-35 KB.

= [peaBapuTenbHoOe U TOYHOE onpeaeieHNe MeCT NOBPEKAEHUM CUNOBbIX KabeNbHbIX IMHUI
1-35kKB.

= To4Has noKauma ogHoPa3HbIX 3aMbIKaHUIN HA K3EMTIO».

= OnpepaeneHune Tpacc CUNOBbIX KabenbHbIX ANHUMA.

* McnblTaHMA U TOYHOE onpeaeneHue MecT noBpexaeHMn 060/104eK CUNOBbIX KabenbHbIX
NnHnI 1-35 KB.

= TennoBu3MoOHHbIe 06cnesoBaHUA CUNOBbIX KabenbHbIX AMHKIA 1-35 KB.

Pe3ynbTartbl paboT, nepeaaBaemMbie 3aKa3unky

[NA oueHKM pe3ynbTaToB UCMbITaHUM M AMarHOCTUKK cneymanmnctamm 000 «bonmna» paspa-
60TaHbl METOAMKU U KPUTEPUU ONpPeneNeHUss COCTOAHMUN 3/1EMEHTOB CUNOBbIX KabenbHbIX
AnHKUIM 1-35 KB c n3onaumen ns cLUMToro NoaN3TUAEHa.

Mo pe3ynbTaTam paboT NpeaocTaBAsOTCA NPOTOKO/Ibl C YKa3aHMEM KOHKPETHbIX Npobaem-
HbIX Y4aCTKOB CETU, PEKOMEHAYEMbIX CPOKOB PEMOHTOB M Mocneayowen ANarHOCTUKKU, YTO
No3BONIAET HA HOBOM, HONee BbICOKOM YPOBHE KOHTPO/IMPOBATb COCTOSAAHUE BbICOKOBOJIBTHbIX
KabenbHbIX ceTer N NepexoanTb Ha UX TEXHUYECKoe 0O6CNyKMBaHME N0 GaKTUYECKOMY COCTOS-
HUto. COOTBETCTBEHHO, OYAET CHUMKEHA NOBPEXKAAEMOCTb CETU, KOIMYECTBO aBAPUMHbBIX OTKAIO-
YEeHWM, a TaK*Ke ONTUMU3MPOBAHbI 3aTPaTbl HAa PEMOHTHO-BOCCTAHOBUTE/IbHbIE PAbOTHI.

HauuHasn c 2011 roaa, cneunanucramm nabopatopum nposeaeHbl 06cneaoBaHna Kabenb-
HbIX IMHUIA HA MHOTUX 06bEKTax, B TOM YMUCe 3KCNyaTUpylowmxca B ycnosuax KpanHero
Cesepa.
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OObEeM MHCTPYMEeHTaNlbHOro o6crienoBaHUA

CoBpemeHHana nsmepuTesibHas annapaTypa 1 cobCTBeHHble pa3paboTKKM NO3BONAKOT permc-

TPUPOBaTb NepPexoaHble NPOLECCHI C BbICOKOW YaCTOTOM AUCKPETM3aLMn B 60/bLLIOM Anana3oHe
BPEMEHMW.

OcHOBbIBaACb Ha 60/1bLIOM OnbiTe nposegeHna nccnegoBare/ibCKUxX pa60T B ceTax cpeAa-

Hero K/aacca HanpsaKeHus, KomnaHua «boana» c yenbto obecneueHua 6esasapuitHoit paboTbi
anekTpoobopyaosaHua ceteir 6-35 KB Bo nsbexkaHue ero nospexaeHua npu ogHodasHbIX
3aMbIKaHUAX HA 3eMJ1K0 U KOMMYTaLMUAX BaKYYMHbIMU BbIK/IKOYATENI MU, NOBbILLEHUA HASEeXK-
HOCTU 3/1eKTPOCHabXKeHuAa noTpebuTteneil NPOBOAUT 3KCNEPMMEHTA/IbHbIE UCCIeA0BaHUA B
ceTax 6-35 KB c pa3paboTKoM COOTBETCTBYHOLLMX PeKOMEHAALUN B cneaylowem obbeme:
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IKCNEPUMEHTA/IbHbIE UCCNEA0BAHUA HAMPAXKEHUA HECUMMETPUM/CMELLEHNA HEUTPaaU C
YY4ETOM FAPMOHMUK B CUFHA/IE HanpAXeHUA HA HEUTPAAWU 1 onpeseneHne eMKOCTHOro TOKa
033 «KOCBEHHbIM» METOAOM MO PE30HAHCHOM KPUBOMW.

JKcnepuMeHTanbHble nccnegoBaHunsa TokoB 033 1 pasHbIX HANPAXKEHUIA NPU UCKYCCTBEHHbIX
3aMblKaHMAX HA 3eMt0 B ceTax 6-35 KB 1106bix 06 bEKTOB HE3AaBUCMMO OT PEXKMMA 3a3em/ie-
HMA HenTpanu. Lindposoe ocumnnorpadpupoBaHme curHanoB. OueHKa 3PPEeKTUBHOCTM
CUCTEMbI KOMIMEHCALMKU 1 Pe3UCTOPOB NyTeM NPOBeAEHNA UCKYCCTBEHHbIX Ayrosbix 033.
N3mepeHune napameTpoB KauyecTBa 3/1EKTPOIHEPrUM (B TOM YMC/e FTAPMOHMYECKOrO COCTaBa
HanpAXeHuA) cekumi cetn 6-35 KB B HopmanbHOM pexxkume paboTbl ¢ nomoLLbio npubopa
PECYPC Ha cooTtBetcTBUE TpeboBaHmam FOCT.

O6paboTKa pe3ynbTaToB 3KCMNEPUMEHTOB C ONpeaeneHMeM rapMOHNYECKOrO COCTaBa TOKA
033. OnpegeneHune CyLLECTBYHOLLEN CTENEHN KOMNEeHcaLmm ToKa 033 Ha ceKLmaAx c gyroracs-
Wwmmn peaktopamu (ArP). BbiBogbl NO A0CTAaTOYHOCTU cyllecTByowmx AP nnm Heobxoau-
MOCTW YCTAHOBKM HOBbIX, C TUMAMM U XapaKTEPUCTUKAMMN PEAKTOPOB.

JKCnepMMeHTaNnbHble UCCAeA0BaHMA NepeHAnpPAXeHUN Npu KOMMYTALMUAX BbICOKO-
BO/IbTHbIX BbIKtOYaTeIen (B YaCTHOCTU, BAKYYMHbIX) B pa3/iMuHbIX y3nax cetu. OnpeaeneHue
YPOBHEN KOMMYTALMOHHbIX NepeHanpaXeHni Ha OCHOBE MOJIy4YEHHbIX B OMbITE OCLUANOT-
pPaMM C BO3MOMKHOCTbIO MATEMATMYECKOro MOLE/IMPOBAHUA NepexoaHbIX NpPoLeccos nNpu
KOMMYTaLMAX BAKYYMHbIX BbIK/Tl0YaTENIEN B KOHKPETHOM CETH.

OnpeneneHve OTAENbHbIX CKOPOCTHbIX U BPEMEHHbIX XapPaKTEPUCTUK BbICOKOBONBLTHbIX
BbIKAto4YaTene npubopa NKB/M7.



OnbIT paboT No 06CNeaoBaHNIO ceTen

N3mepeHne eMKOCTHbIX TOKOB B ceTsix 6-35 KB BbinonHAETCcA No oTpaboTaHHbIM MeTOAMKaM B COOTBE-
TCTBUM C N.621 MpaBUN TEXHNUYECKOM 3KCMyaTaLMM SNEKTPUYECKUX CTaHUNI U ceTel PD: «M3mepeHune
€MKOCTHbIX TOKOB, TOKOB ZlyroracsilMx peakTopoB, TOKOB 3aMbIKaHWUA Ha 3EMJ/THO M HAaNPAXKEHUN CMeLLeHUA
HEeNTPasN B CETAX C KOMMNEHCaLMel eMKOCTHOTO TOKa A0/I}KHO NPOU3BOANTLCA NPU BBOAE B IKCMIyaTaLLMIO
AYroracAaLLmMx peakTopoB Y 3HAYUTENbHbIX USMEHEHUAX PEXKUMOB CETU, HO He perke 1 pa3a B 6 1eT».

B uncne obcnesoBaHHbIX 06HEKTOB, HAa KOTOPbIX ObIIN BbINOAHEHBI KOMMNAEKCHbIE HAaTypPHble U3Me-
PEHMA -3NEKTPUUYECKME CETU U CUCTEMbI SNEKTPOCHabKeHUs 6-35 KB Halwmnx 3aka3umnkos - 000 «CIK» ana
Hy»ka BapHaynbckon T3U-3, HoBocnbupckux T3U-2,3,4,5, BapabuHckoi TILU, KysHeukon T3, MAO
«Poccetn» ana HyxKa pas3nndHbix dunmanos, NAO «HuxkHekamcKkHepTexmm», OAO «YpanbcKasa CTasiby,
OAOQ «Kapenbckuii OKatbiw», AO « OCKONbCKUM 31EKTPOMETANNYPIUYECKNI KOMBMHAT UM. A.A. Yraposa»,
MAO «H/IMK» (HoBonuneukuii metannypruyecknii kKombuHar, r./liuneuk), NAO «'MK "Hopunbckuii
HUKenb», OAO «HuHeBapToBcKaa [PAC», 000 «TYKOMN-IHEPTOCETU» ana Hya, YcuHcKoe v MepmcKoe
pernoHanbHoe ynpasneHne , OAO «CeneHrMHCKUI LenntoNo3HO-KapToHHbIN KOMBUHaAT», MAO «Ydaop-
rcuHTed», OAO «Bbenapycbkanuiny , r. Conuropck, Pecnybanka benapycb, TOO «ATbipayckuii HedTenepepa-
6aTbiBatowmii 3aBoa», TOO «dkumbacTysckasa NPIC-1 umeHun bynata HyprkaHoBa», PecnybamnKka KasaxcTaH.

Pa3paboTKka HOPMATUBHO-TEXHNYECKON
N MeToandeCcKoOn AOKYMeHTaunnm

Cneunanuctamm «bonmng» paspabotaHbl HOPMATUBHbIE AOKYMEHTbI 415 XONANHIOBbIX
opraHmsauui Mpynnbl «Jlykonn», «fasnpom», «Poccetn Cnbupb», «Poccetn Bonra», «Poc-
cetnJleHaHepro»:

= MO NPMMEHEHUIO PA3/INYHbIX PEXMMOB 3a3eMJIEHUA HENTPANU ceten 6-35 KB, B TOmM umncne
PE3NCTUBHOMY 3a3€M/IEHUIO HEWTPAZIM U OFPaHUYEHUIO BHYTPEHHUX MepeHanpaAXeHun;

* 10 BbIbOpY, NPOKNAAKE, MOHTAXKY W 3KCMNyaTaLMm CUNOBbIX Kabenewn c usonaumen U3 clUMTo-
ro NO/IN3TU/IEHA Ha HanpAXKeHue 6-110 KB;

= 10 TEXHMYECKMM TPebOBaHUAM K BaKYYMHbIM BblKAtoYaTenam ana cetei 6-35 kKB n oueHke
TEXHUYECKOTO COCTOAHWUA BaKYYMHbIX BblKAtO4YaTenen 6-35kB.

Mpoaonraetca pa3paboTka HOPMATUBHOM U METOAMYECKOM AOKYMEHTAUMM ANA KPYMHbIX
3/1eKTPOCETEBbIX KOMMaHWUI Poccun.
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KoHdepeHunn, BbICTaBKU, KOHCVY/bTaLumn

CoTpyaHUKM Hay4dyHo-uccaegosatenbckoro otgena OO0 «bonma» ocywecTBAAKT NOCTOAHHYIO
paboTy co cneumanncTamm aKCNyaTUPYHOLWMX U MPOEKTHbIX OPraHM3aLmi.

[N NpOEKTHbIX OpraHM3aLmMin NPOBOAATCA pacyeTbl M pa3pabaTbiBatOTCA peKoMeHAaLMn C BbiIbopom
napameTpoB 3awMTHOro 06opya0BaHMA A8 06bEeKTOB 3aKa3umKa.

[Ona cneumanucToB M pykoBoauTenen cnyxb v noppasgeneHuin sHepreTMdeckux npeanpusaTuil
NPOBOAATCA KOHCYNbTALMK (NO TenedoHy, BO BPEMS CY*KeOHbIX BCTPeY), Bble3aHble TEXHUYECKME CEMUHA-
Pbl N0 NPUMEHEHWIO PE3UCTUBHOTO M KOMBMHNUPOBAHHOTO 3a3eMIEHUA HEMTPANU, OTPAHNYEHMUIO MepeHan-
pAaxeHna, obopyaoBaHMIO M YCTPOMCTBAM OFPaHUYEHUA BHYTPEHHUX NEPEHANPANKEHUN, NPUMEHEHMUIO,
MCNbITAHUAM U ANATHOCTUPOBAHUIO KabenbHbIX AMHWMI c u3onaumen CMd.

Cneumanuctbl oTaeNa MeXayHapoaHbIX OTHOWEHUM U UHXUHUPUHTA PEryasipHO NPUHMMAIOT yyac-
TMe B TEXHMYECKMX MU 0OyYatoWMX CEMMHAPAX, POCCUNCKUX MEKAYHAPOAHbIX KOHEpPeHLMAX, «KPYIAbIX
CTONAX», HAa KOTOPbIX 06CYKAATCA NPO6AEMbI CETEM CpeaHEero Knacca HanpaXeHus.

OCHOBHblE TEMATUKKN KOHDEpPEHLMK:

1. PeneiHas 3awmTta 1 aBTOMaTMKa B pacnpeaenmrtenbHbix ceTax. Cnocobbl opraHM3aummn, nporpam-
MHOEe 1 annapaTHoe obecneyeHne, normka pabotol. Ludposas TpaHchopmauma.

2. PeXXMMbl 3a3eMIEHNA HENTPANUN B INEKTPUYECKUX CETAX CPEAHErO HAaNPAXKEHMUA U NPUMEHAEMOe
obopyaoBaHue. POCCUINCKUIA M MMPOBOWM OMbIT. 3aLLUTA OT NepeHanpaXKeHun. 3a4a4m NPOEKTUPOBAHKS.

3. MaTemaTnyeckoe mogennpoBaHme 1 pacyeTbl 3N1eKTPOMArHMUTHbIX npoueccos B ceTax 6-10-20-35
KB.

4. TpaHchopmaTopbl HanpsaxKeHnsa. Peppope3oHaHCHble aeneHua. NMpobnema cpabaTbiBaHMA npea-
OXpaHuTenen.

5.3KcnepnmeHTanbHble UCCNefoBaHUA U U3MEPEHUA B pacnpeaenmTeNbHbIX CeTAX.

6. CneumnanbHble BONPOCbI OLEHKM TeXHUYeCcKoro coctossHua P3A 1 cunosoro obopyaosaHus pacnpe-
AEeNUTEeNbHbIX CETEN.

Ha anpenb 2023 r. B EKaTepuHbypre 3aniaHnpoBaHa yxe Il Bcepoccuiickana KoHbepeHUUaA ¢ Mexay-
HapOoAHbIM y4acTUeM.

Cneumanuctbl «bonna» ny6anKyoT pe3ynbTaTbl CBOMX PaboT B Nepnoanyeckmx HayyHo-TEXHUYECKUX
ypHanax («3HepreTuk», «PeneliHas 3awmTa n aBToMaTuKa», «[pombllNEHHasA aHepreTuKka», «M3sectus
BbICLUMX y4ebHbIX 3aBeaeHUIn. Mpobaembl 3HEePreTUKn»), maTepurasbl KPYMHbIX POCCUNCKUX U MeXKayHa-
POAHbIX HAYYHO-TEXHUYECKNX KOHDEPEHLNIM, CEMUHAPOB, COBELLAHUN.
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NpoavKuna s KOMMO3UTHbIX
ANIeKTpPOTeXHN4YeCKNX MmartepuanosB

BnoyHo-moaybHblie Harpy3o4Hblie ycrponcrea (BMHY)

Ha3sHaueHne

= NPOBEAEHNE PErNAMEHTHbIX PAaboT Mo Tekywemy ob6CNyKMBAHUIO arperatoB eaMHUYHOM
MowHoctTn 0o 5,5 MBT;

" NpoBeAeHMe MYyCKO-HANaA04HbIX PaboT ra3oTypObUHHbLIX M ra30MopLUHEBbIX 3/1EKTPOCTAH-
LM,

TexHn4YecKme xapakTepucTtukm

HomuHanbHoe HanpsixeHue ceTtu, KB 0,4: 6;10: 35
HomuHanbHas molHocTb, MBT 0,63:1:1,2.55
Pexum paboTbl Npy HOMWHANLHOM MOLHOCTY NPY TeEMMNepaType okpyxaloLlen cpeabl AnuTenbHbIN

ot -55 go +44 °C
Pexum paboTbl npu neperpyske no HanpsxeHuto Ao 1,1Uxom, uac

CrabunbHOCTb Harpysku Npy U3MeHeHn TemnepaTypbl OKpyXalollein cpeabl +15

ot -30 go +40 °C, %

13meHeHna BenMUMHbI Harpysok Npu KOMMYTaumn cekuunin peanctopos, % 20-40-60-80-100
KnumaTtunueckoe ncrnonHeHve UXJ1, kateropus 1
Cpok cnyx6sl, net 10

BMHY morKeT 6bITb BbINONHEHO B BUAE KECTKON CBAPHOW KOHCTPYKLUMM TUMA KOHTEMHEpP
WA MOAYNbHOTO MOBUNBHOTO NCNONHEHUA Ha 6a3e aBToMobuAbHOro noaynpuuena. Mobunb-
HOe MCMNOJIHEHWE NO3BOAAET UCNonb3oBaTb BMHY ana paboTbl ¢ HECKOIBKMMUK arperatamu,
PacnosoXKeHHbIMM AaNeKOo APYr OT Apyra U (Man) B TPYAHOAOCTYNHbIX MECTax. 19



OnbIT 3KCNNyartauum

B HacToAwwee Bpems akcnayaTupyroTca 10 MOBUNBbHBIX HAarpy304YHbIX YCTPOWUCTB Ha Npea-
npuatnax MAO «lasznpom», B TOM yucne cnegyrowmmu opraHusaumamm: OO0 «CypryTras-
npom», OO0 «Hoabpbckrazgoboiya», 000 «TomckTpaHcra3d», OO0 «bawTpaHcras»,
000 «OpeHbyprrpaHcras», 000 «CamapatpaHcra3d», OO0 «lasnpom TpaHcra3d HOropck»,
OO0 «laznpom gobblua Ambypr».

NaHenb anekTpuyeckasa rpetwaqa (M3ar)

Ha3HaueHune

MNpegHasHa4vyeHbl 419 UCNOJIb30BAHMUA B KA4eCTBe Kak OCHOBHOIO UCTOYHMKA Tenna, Tak n
AONO/THUTENNbHOTIO o6orpeBa npon3BoOACTBEHHDIX, 6bITOBbIX, XUnbix, O(I)VICHbIX, TEXHOJ/I0rn4yec-
KUX, CKN1adCKUX ﬂOMEMEHMﬁ.

TexHU4YeCcKmne xapakKTepucTtukmn

HomuHanbHoe HanpsxeHne cetu, B 220
HoMunHanbHaa mowHocTb, KBT 0,5;0,7;1;1,25
Pabouas Temnepatypa Ha noBepxHocTtu, °C 85

CreneHb 3alnThl OT BOAbI IP X4
labapuTHble pa3smepsbl, He 6onee

A*LU'ZBI o e 1185*425%65
Macca, He 6onee, kr 16

DKcCrnnyartaymoHHble OCOGEHHOCTMW:

* He nepecyLwmnBaeT BO3AyX;

= BbICOKAA NOXKapobe30nacHOCTb;

= 6ONbLLOWM CPOK CNYKObI;

= 10 40 % MOLLHOCTN NepeaaeTca HU3KoTeMNepaTyPHbIM MHPPaKpPaCcHbIM nsnydyeHunem, 60-70 %
KOHBEKTUBHbIN TEM/IOCHEM;

= olLyLLeHMe KomopTa y Noib30BaTeNielt HACTyMaeT yXKe Npu TemnepaType OKpPYrKatoLLero
Bo3ayxa 16-18 C;

= peasibHasA 9KOHOMMA INEKTPOIHEPrum oT BHeapeHUA naHenen MN3I coctasnaet He meHee 10 %
MOLLHOCTH, NayLen Ha 3neKTpooborpes NoMeLLLEHNIA.

Mo pe3ynbtatam nccnegoBaHua B Cubupckom TokcMKonornyeckom LleHTpe nponssogm-
Mble naHenu M3l pa3pelleHbl K UCMO/Ib30BaHUIO HE TONIbKO B CKNAACKUX, OPUCHDBIX U KUNbIX
NoMeLLEeHMAX, HO U B 6ONbHULLAX, AETCKUX CaZaX, LUKONAX.
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AneKkTpnyecKne HarpesarTenu ansa
o6orpeBa rmapoTexHN4YeCKnX COOpyIXXeHum

Ha3sHayeHune

O6orpeB KOHCTPYKLNIM M MEXAaHM3MOB r'MAPOCOOPYKEHNM, NoABEp-
raloLLMXca B 3MMHKUI Nepuog 3HaumTenbHomy obnegeHeHuo (3aTBopbl IC
N KOMNNEKCOB 3aLLNTHbBIX COOPYKEHWUIM OT HABOAHEHUN U T.N.).

TexHn4YecKmne xapakKTepucTtukmn

OTHOCUTENbHasA BNa)KHOCTb BO3auxa, % 100

Pabouas Temnepatypa, °C -40 ... +5
MpeaenbHoO-AONUCTMas TeMAepaTypa Ha NoBEepPXHOCTY, He 6onee, °C 70

ConpotusneHue nzonauyum, MOm 1

CreneHb 3alnThl OT BOAbI IP X7 (no 3akasy IP X8)

OcyujecTBneHne ynpasneHns U KOHTPons paboTel HarpeBaTenbHbIX 3NeMEHTOB C MOMOLLbI0 KOHTPONbHO-
perynupyiowein annapatypbl

OTCyTCTBME COCTABHLIX UacTeil U MaTepranos, NPpeACTaBnAoLWUX ONACHOCTb AN KU3HW U 300POBbA Nogen n
oKpyatowlen cpegbl

OnbIT 3KCNNnyarauynm

HarpeBaTe/ibHble 3/1eMeHTbl yCTaHOBNEHbI Ha YcTb-CpegHeKkaMcKol, HapBcKol, boryyaH-
ckoi MIC, a TaKXKe 3KCNAyaTUPYHOTCA B KOMMIEKCE 3aLUTHbIX COOPYKEHUN OT HABOAHEHUM
CaHnkT-MeTepbypra.
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Cuncrema vnanéHHoOro MOHUTOPUHra
ANEeKTpNn4YecKnx cetenm

Perncrpartop nepexogHbiX npoLeccoB
n coobiTnnn «CIrNeEKTP»

OCHOBOW CUCTEMbI ABNAETCA PErMCTPATOP NEPEXoaHbIX npoueccoB U cobbiTnit «CMEKTP»,
pa3paboTkun nmnsrotosneHmnsa OO0 «bonng», KOTOPbIN yCTaHAaBIMBAETCSA B KaXKA0M KOHTpoOAMpye-
MoM y3ne 6-110 KB aneKTpuyecKmx ceTen.

Ha3sHaueHune

Cuctema yganiéHHOr0O MOHUTOPUHIA 3IEKTPUYECKOM ceTU obecneymBaeT B peXXnume peasib-
HOro BPEMEHW PEerncTpaLmio NepexoaHbix NPOLLECCOB MPU KOMMYTALMAX U B aBaPUMHbIX PEXKK-
MaX 3/IEKTPUYECKMX ceTeN. Micnonb3oBaHMe cUCTEMbl 0becnedynBaeT KOHTPOIb 3PEKTUBHOCTH
paboTbl 3aWMTHOro 060pPYyA0BaHNA, TOMHOCTM HACTPOEK PEeIeMHOM 3aLLNTbI, NO3BONAET CHU3UTb
3KCNyaTaUMOHHble 3aTpaTbl HA AMArHOCTUPOBAHUE U PEMOHT BbICOKOBO/ILTHOIO 060pya0Ba-
HUA.

NpemyuiecTBa

= PEerncTpauma nepexoaHbiX U aBapUIMHbIX MPOLLECCOB B 3/IEKTPUYECKOM CETU KOHTPOINPYEMbIX
NOACTaHUMM B LULMPOKOM YacTOTHOM Amana3oHe — oT 20 'y, Ao 100 Ky, no Kaxaomy KaHany ¢
NCMNoab30BaHUEM CNELMANbHBIX EMKOCTHbIX AeNUTENEN HANPAXKEHUA C NOJI0CON NPOMNYCKaHUA
0o 500Ky,

= BO3MOXHOCTb ONepaTUBHOIO KOHTPOAA CUTHANI0B U NPOBEPKM PAaboTOCNOCOOHOCTM CUCTEMDI
CMEKTP no «manoi Bbibopke» (5 Klu);

= A/INTENbHOCTb 3aNUCK OCLMANOTPAMM UCXOAHO orpaHuyeHa BpemeHem 30 ¢ (+npea3anmcb 5c¢
M NoCcne3anncb 5c), Ho MoXKeT HacTPamBaTbCA BPYYHYIO;

= YCNOBWA 3aMyCKa BKAKOYAOT KOMOMHALMM yCNOBMIA cpabaTbiBaHMA (Hanpumep, 1ornka «M» no
npesblweHunto pasHoro HanpsxeHua n 3U0);

= HACTpOMKa perncTpatopa, KOHTPO/Ib ero paboTocnocobHOCTU U Nepeaaya pesynbLTaToB U3me-
PEHWUI NO KaHaNamM CBA3M Ha yAanéHHbii MK onepaTtopa ¢ MCNO/b30BAaHMEM TEXHOIOMMUM
Virtual Private Network nponcxoaut B pexkxmme peanbHOro BpemeHu;

= OPUTMHA/IbHOE NporpammHoe obecneyeHune (cepBep-NPorpamma M KAMEHTCKan nporpamma)
NO3BONAIOT COXPAHATb, MPOCMaTPUBATL U aHA/IM3UPOBATL OCLMIIOrPAMMbl COBbITUI Ccpasy
nocne 3aBepLUeHMA NepexoaHoro npoecca.
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OcHoBHble napameTpbl «CINEKTP»

KONMYECTBO KOHTPONUPYEMbIX CEKLMN WNH - A0 4;

KO/INYEeCTBO PerncTpmpyemblxX aHa10roBbIX CUTHAN0B:

- HANPAXKEeHUA - 00 22;

-TOKa -0 16;

YaCTOTHbIN AMaNa30H PerncTpmpyemblix curHanos ot — 20 My go 100 Klu;
4acToTa AUCKpeTM3aLunm:

- KaHanbl HanpaxeHua - 250 Klu,;

- KaHa/Nbl TOKa - 5 Kl'y;

AMana3oH KOHTPOIMPYEMbIX NAPamMeTPOB aHA0r0BbIX CUTHANOB:
- HanpAXeHUA - 40 5Ukow;

-TOKa - 80 20 A (BTOpUYHbIe uenu);

OCHOBHAA OTHOCUTENIbHAA NOrPELLHOCTb - He bonee 1,5 %;
BO3MOXHOCTb NepekoaAnpoBKku nHpopmaumnm 8 COMTRADE.
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CBeTtoanonHblie ocBeTuTesribHble Npnoopbl

NMpo>keKTopbl cBeTOANOAHbIE @
MnCca-220/100-03 YXJ/11

Ha3HaueHune

Hapy»Hoe ocBeLleHne 60/1bLMX NPON3BOACTBEHHbIX N0LLLA-
AeW, B TOM YMCNe TePPUTOPUN HedTerasonpombiC/1I0B, KOMMPECCOP-
HbIX CTAHLWI, 3N1eKTPONOACTAHLUNI, KApbePOB, TaK e yauLl, Aopor
(knacca A2-A4,6,B) u nnowagen c perynapHbiM TPAHCNOPTHbIM
ABUKEHNEM B TOPOACKMX U CENIbCKMX NMOCENEHUSAX.

JKcriyatauMoHHbIe OCOBeHHOCTIN

BblbMpaeman Kpueas cunbl ceeta no NOCT 54350;
Knmmatunyeckoe ucnonHeHune YXJ/1 1 no NOCT 15150;
BblOMpaeMbln BapMaHT KpenaeHusa

(KOHCONbHbINM, NOABEC, ONOPHAs NOBEPXHOCTb);

NO 3aKa3y BO3MOKHO UCMOJIHEHWE MPOXKEKTOPOB

B AMana3oHe mouwHocTer ot 80 ao 120 Br.
rapaHTUMHbIN CPOK 5 nerT.

TexHn4yeckKne xapaKTepucTtukm

LiseT cBeyeHusn (LiBeToBaa Temnepatypa, K) benbiit (6530£510)
HanpsaxeHwne nutaHua, B 160-240

YactoTa nuTatowero Hanpaxxenus, Ny, 43-63
MoTpebnseman MoLLHOCTb, He 6onee, BT 100

[vana3oH paboumnx Temnepatyp, °C o1 -60 go +40
CpoK cnybbl, He MeHee, Y 50000

«[}», KOCUHYCHas

«K», KOHUEeHTpMpOBaHHas,
«J1», nonylwmpokas,
AcvmmeTpuyHaa

Tun KpuBoii cuabl ceeta no FOCT 54350

PacyeTHoe 3HaueHMe CBETOBOrO NOTOKA, HE MeHee, J/Im 14000
Knumatnyeckoe ncnonHeHune no MOCT 15150 YXJ1, KaTeropua 1
Knacc 3awmtbl OT nopaxkeHua anektpmyeckum Tokom no FOCT P M3K 536 I

CreneHb 3aWuTbl Kopnyca npoxekTopa no NOCT 14254 IP 67

Macca (a1 npoXeKTopa ¢ AJMHOW NPUCOeANHUTENIbHOTO Kabens 5 m), He bonee, Kr 5

[abapuTHblE pasmepbl, MM 270 x 140 x 228

MpoxeKkTopbl cooTBecTBYyOT TpeboBaHMam TP TC 004/2011 «O 6e3onacHOCTU

HW3KOBONbTHOro o6opyaoBaHus, TP TC 020/2011 «IneKTpomarHUTHas COBMECTUMOCTb

TEXHUYECKNX CPEeACTB», U TpeboBaHMAM NoXKapHOM He3onacHOCTM Npu cobaroaeHum
2/ NPpaBW/IXPaHeHWA, TPAHCMOPTUPOBAHUA M 3KCNyaTaLMU.



BapuaHTbl KPpUBbIX CU CBETa
npoXXektopa NCA-220/100-03 YX/11

Tvn «[1» KOCMHYCHaA Tun «K»
KOHUEeHTpUpoBaHHaA

Tun «J1» nonywmnpokas AcmmeTpUudHan

KcnayaTauma

[MpOXKeKTop ycnewHo NPOLWEN ONbITHYIO 3KCM/yaTauunio B
opraHusauum MBY r. HoBocnbupcka «lfopoackor LeHTp
OpraHu3auum LOPOXKHOIO ABUKEHUAN
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NMpo)keKTopbl CBETOANOAHbIE @
NCcA-220/200-03 YX/11

Ha3HayeHue

Hapy»Hoe ocBelyeHne 60/1bnX NPON3BOACTBEHHbIX NAOLLLA-
Ael, B TOM YMCne TeppuUTopmin HepTerasonpombiCN0B, KOMMIPECCOP-
HbIX CTAHLWI, 3N1EeKTPONOACTAHLUMN, KApbepOoB, TaK }Ke yaul, 4opor
(knacca A2-A4,6,B) v nnowanen c perynapHbIM TPAHCMOPTHLIM
ABUXKEHNEM B TOPOACKMX M CENbCKMX MOCENEHUSAX.

JKCrnyartauymMoHHble 0CO6EeHHOCTN

BblbMpaemasn kpmeasa cmabl ceeta no FOCT 54350;
KnnmaTtmnyeckoe ncnonHenme ¥YXJ11 no rOCT 15150;
BblOMpaeMbI BapuaHT KpenieHus

(KOHCO/NbHbLIN, NOABEC, ONOPHAsA NOBEPXHOCTD);

Mo 3aKa3zy BO3MOXHO UCMO/IHEHUE NMPOXKEKTOPOB

B AMana3oHe molHocTen ot 150 ao 240 Br.
rapaHTUMHbIN CPOK 5 nerT.

TexHU4YyecKmne xapakKTepucTukun

LiseT cBeueHusn (LiBeToBaa Temnepatypa, K) Benbiii (6530%£510)
HanpsaxeHue nutaHua, B 160-240
YacTtoTa nuTatoLwero HanpaxxeHus, ly, 43-63
MoTpebnsemas mowHocTb, +5%, BT 200
[Junana3oH pabounx Temnepatyp, °C ot -60 pgo +40
CpoK cny»kbbl, He MeHee, Y 50000
«[l», KOCUHYCHaA
Tun Kpusow cuabl ceeta no FOCT 54350 «K>, KOHUEHTPUPOBaHHEA,
«J1», nonywmpokas,
AcummeTpuyHas
PacyeTHoe 3HaveHMe CBETOBOro NOTOKA, He MeHee, JIm 28000
Knumatunyeckoe ncnonHeHune no NOCT 15150 YXN, Kateropua 1

Knacc 3awmtbl OT nopaxeHusa anektpuieckmm tokom no FOCT P M3K 536 |
CreneHb 3aLWwmTbl Kopnyca npokektopa no FOCT 14254 IP 67
Macca (a5 npoXeKTopa ¢ A/IMHOM NPUCOeaMHUTENbHOTO Kabens 5 m), He bonee, Kr 12

[abapuTHble pasmepbl, MM 340 x 240 x 220

MpoxeKTopbl cooTBecTBYyOT TpeboBaHuam TP TC 004/2011 «O 6e3onacHOCTH

HW3KOBONbTHOro o6opyaoBaHus, TP TC 020/2011 «IneKTpomarHUTHas COBMECTUMOCTb

TEXHUYECKNX CPEeACTB», U TpeboBaHMAM MNoXKapHoM He3onacHOCTM nNpu cobaoaeHum
26 npaBuaxpaHeHUs, TPAHCNOPTUPOBAHMA M IKCNAyaTaLUMN.



NMpo>keKTopbl cBeTOAnOAHbIe
NCca-220/250-02 yXJ/11

Ha3sHaueHune

Hapy:kHoe ocBelleHMe 60/blUMX MPOM3BOACTBEHHbIX NJOLLA-
Ael, B TOM Yncne TeppuUtTopuin HepTerasonpombiCI10B, KOMMPECCOP-
HbIX CTaHLMIA, 3N1EKTPOMNOACTAHLMNI, KapbepoB U T.M.

JKcrsiyatauMoHHbIe OCOBeHHOCTIN

= BbICOKaA 3HepProapPpeKTMBHOCTb;

= BbICOKas KOHTPACTHOCTb, MHAEKC uBeTonepeaayn (Ra) He meHee 70;

= M3roTaB/MBaeTCA A1 TAXKENbIX YCNOBUI 3KCnAyaTaumun <o%;

= CTeneHb 3aWMTbl OT BHELHUX MEXaHMUYeCKNX Bosgenctamim IKO9
no EN50102 (Bblaeprkusaet cuny yaapa 10 Ox);

= FapaHTUNHbIN CPOK - 5 neT;

* MFHOBEHHOE BK/ItoYeHMe (OTCYTCTBYET Bpemsa pa3orpesa), B TOM
yucse Npu OTPULATENbHBIX TEeMMepaTypax.

TexHnyeckmne xapakTepucTukKu

LiseT cBeyeHun (LiseToBaa Temnepatypa, K) benbiii (6530£510)
HanpaxeHne nutaHua, B 160-240

YacToTa nuTatowero HanpaxeHus, Ny, 43-63
MoTpebnseman moLLHOCTb, He 6onee, BT 250

[wnanasoH pabounx Temnepartyp, °C ot -60 o +40
CpoK cny»Kbbl, He MeHee, Y 50000

Yron cBETOBOro NMOTOKa B rOPM30HTa/IbHOM M a3uMyTasibHOM NAOCKOCTAX (200,s), rpaa. 115

Tun KpuBo# cunbl ceeta no FOCT 54350 KpYrnocMmmeTpuydHasa, Tun «»
PacyeTHOe 3Ha4YeHmne CBETOBOro NOTOKa, HE MeHee, JIm 21000
Knumatumyeckoe ncnonHerue no NOCT 15150 YXN, kateropumsa 1

Knacc 3awmtbl OT nopaxeHua anektpuieckmum Tokom no NOCT P M3K 536 I
CreneHb 3aWwmTbl Kopnyca npoxkektopa no NOCT 14254 IP 67
Macca (415 nposkekTopa ¢ ANMHOW NPUCOEANHUTENbHOTO Kabena 5 m), He 6onee, Kr 15

FabapuTHbIE pazmepbl, MM 552 x 454 x 63

MposkeKTopbl cooTBecTBYOT TpeboBaHuam TP TC 004/2011 «O 6e3onacHocTH
HWU3KOBONbLTHOrO 0bopyaosaHusa, TP TC 020/2011 «INeKTpoMarHUTHasA COBMECTUMOCTb
TEXHUYECKUX CPeacTB», U TpeboBaHMAM NoxKapHoi 6e3onacHOCTU nNpu cobaoaeHum
NpaBuA XpaHEeHUA, TPAHCNOPTUPOBAHMA W KCMTyaTaL K. 27



po)XeKTopbl cBeTOANOAHbIEe
NCa-220/125-02 yxJ11

Ha3HayeHue

Hapy»KHoe ocBelleHMe NPOMbILLNEHHbIX, MPON3BOACTBEHHbIX
0O6bEKTOB, C BO3MOMKHOCTbIO YCTaHOBKM MPOMKEKTOpPA Ha CTaHAap-
THbl€ OCBETUTE/IbHbIE MaYTbl.

JKCriyataynoHHble 0CO6EeHHOCT!N

= BblCOKas aHeproadeKTNBHOCTD;

= BbICOKas KOHTPACTHOCTb, MHAEKC uBeTonepenaymn (Ra) He meHee 70;

" M3roTaBNMBAETCA ANSA TAXeNbIX YCNOBUI 3KCNayaTaumm <<'1_T>>;

= CTeneHb 3alinTbl OT BHELHMX MexaHuvyecknx sosgenctemn IK09
no EN50102 (BblaepxusaeTt cuny yaapa 10 [x);

= rapaHTUMHbIN CPOK - 5 neT;

" MFHOBeHHOEe BKJ/ItoUeHue (OTCYTCTBYET BpeMs pa3orpesa), B TOM
yncne Npu oTpuuaTenbHbIX TeMNepaTypax;

= KOHCOJIbHOE KpenneHue Ha Tpyby amameTpoM A0 67 MM, a Tak Xe
Ha OMOPHYIO MOBEPXHOCTb.

TexHU4YecKne xapakKTepucTuku

LiBeT cBeueHun (LiBeToBas Temnepatypa, K) Benbiii (6530%£510)
HanpsaxeHne nutaHua, B 160-240

YactoTa nuTatowero Hanpaxxenus, Ny, 43-63
MoTpebnseman MoLLHOCTb, He 6bonee, BT 125

[unana3oH pabounx Temnepatyp, °C oT1-60 go +40
CpoK cnybbl, He MeHee, Y 50000

Yron cBeTOBOro MOTOKA B FOPU30HTA/IbHOM U a3MMyTasibHOM NAOCKOCTAX (200,5), rpaa. 115

Tun KpuBo# cunbl ceeta no FOCT 54350 KpyrnocMummeTpuyHasa, Tmn «»
PacueTHOe 3Ha4eHMe CBETOBOrO NOTOKA, HE MeHee, JIm 10500
Knumartuyeckoe ncnonHeHune no NOCT 15150 YX/, kateropuma 1
Knacc 3awmtbl OT nopaxeHus anektpuieckmum tokom no FOCT P M3K 536 |

CreneHb 3aLWwmTbl Kopnyca npokektopa no NOCT 14254 IP 67

FabapuTHbIE pazmepbl, MM 620 x 225 x 95

Macca (a1 npoXeKTopa ¢ A/IMHOM NPUCOeANHUTENBHOTO Kabens 5 M), He bosiee, Kr 9

MposKeKTopbl cooTBecTByOT TpebosaHnam TP TC 004/2011 «O 6e3onacHocTH
HWU3KOBONbLTHOrO 0bopyaosanHua, TP TC 020/2011 «IneKTpoMarHMTHaaA COBMECTUMOCTb
TEXHUYECKUX CPeACcTB», U TpeboBaHMAM NOXKapHOW HGe3onacHOCTM Npu cobatoaeHum
npaBua XpaHeHUA, TPAHCNOPTUPOBAHMA U IKCNTyaTauUN.



KauecTtBO

MpYMeHEHMEe KaYecTBEHHbIX MaTepPMaNoB N 31EeKTPOHHbIX KOMMOHEHTOB, OPUIMHA/bHbIE
TEXHMYECKME PEeLLEeHUss U HEMaAbIW ONbIT MPOM3BOACTBA MO3BO/AIOT raPaHTMPOBATb KAaYecTBo
Hallen NPoAYyKLUMY B TedeHme 5 nerT.

Bca Bbinyckaemaa Hamum npogyKuma npoxoauT 100 % ycuaeHHbIN CniowHOM KoHTpoab OTK.
Mommnmo npoBepKn 06A3aTeNbHbIX NAPaMeTPOB H€30MaCHOCTM, B PaMKax BbIXO4HOIO KOHTPOASA
KaXkabI NPOXKEKTOP NpoxoauT npoBepKy IP, npoBepKy Ha paboTocnocobHOCTb LUKAMYECKUM
BK/IIOYEHMEM B TeyeHMe 24 4acoB, NPOBEPKY Ha PaboTOCNOCOBHOCTb NP TEMMNEPATYPE OKPY*Ka-
toLLLero Bo3ayxa -60 C 1 TONbKO NOC/e 3TOro OTNPaBAAETCA K KOHEYHOMY NoTpebutento.

cnbiTaHna Ha NPOBEPKY CTENeHU 3alyTbl O0O0STIOUYKU

cnbiTaHna Ha pa6o0TOCNOCOGHOCTb cnbiTaHna Ha pa6oTOCNOCOGHOCTb
LMKINN4YeCKM BKJTIO4YeHeM npu TemnepaType Bo3ayxa -60 C
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Bbi6op oCBeTUTENbHOro 060pYya0BaHUA NMPU
NPOEeKTUPOBAHNN

CnepymanuncTbl Hawero NpeanpuUATUA rOTOBbl NPOBECTU CBETOTEXHUYECKUE
PaCcYETbl OCBETUTE/IbHbIX CUCTEM Ha OObEKTax 3aKa3umKa Npu NPOEKTUPOBAHUN
B cooTBecTBUU c TpeboBaHuamu Cr1.
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Jna 3ameTok



AOMUHUCTPaALMUA

HoBocnbupck, yn. InekTpo3aBoacKkas, 4. 2, Kopn. 6
Ten.: +7 (383) 316-20-81 ¢akc: +7 (383) 316-20-82
no4ytoBbIn agpec: 630015, Hosocnbupck-15, a/a 119
e-mail: info@pnpbolid.com

UHXNHUPUHT

HoBocnbupck, dnekTpo3aBoackomn npoes3a, 4. 1
Ten.: +7 (383) 316-20-83
e-mail: eng@pnpbolid.com




