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B nacrosimem paGouem MpOEKTe BCe TEXHUUECKUE PELICHMs IO COOPYKEHHSIM, 000PYAOBAaHUIO U
TEXHOJIOTUYECKON YacTHU MPUHATHI U pa3pabOTaHbl B MOJHOM COOTBETCTBUU C JIEHCTBYIOIIMMHU Ha JaTy
BBIIYCKa [TPOEKTa HOPMaMU U TipaBUiIaMu, BKIto4as [IpaBunaMu noxapo06e30nacHOCTH.

[Tpu coOmtonenun IIpaBun TeXHUYECKOW SKCIUTyaTallud, a Takke TpeboBaHui IlpaBun TeXHHKHU
0€30MacHOCTH M TO0Xapo-B3phIBOOE30MACHOCTH, 3KCIUIyaTallds COOPYXEHHH IO JaHHOMY IPOEKTY
Oe3omnacHa.
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1.1. Ucxoaublie JaHHLBIE

IIpoekT cocTaBiieH B COOTBETCTBHHM C 33JaHUEM HA IPOEKTUPOBAHUE U TEXHUUECKUMU
ycnoBusMu Ne475 ot 23 okra6ps 2012roxa, Beiganasivu MIT «lllenkoBckue DnekTpoceTny.

1.2. DunekrpocHadxkeHue.

DNeKTpOCHAOKEHHE MPOEKTUPYEMBIX 00BEKTOB OCyIIeCTBIIsIETCS OT npoektupyemoit KTII PY-
0,4 mpoogom 2CHII-2a 3x150+95 (mpoekt 51/11-12-04-3C).

Bbonee nonpobno Tpacca KJI 0,38 kB npeacrasiena Ha 1jiaHe TPacchl.

DneKTpUUeCKUe HArpy3KHU TOKOIPUEMHUKOB IPOEKTUPYEMOT0 00bEKTa MPUHSATHI COTIACHO
yKa3aHu# 3aKka3yuka.

1.3. BBoa. B 31aHue.
H/B cers Beimonusaercs kadbenem ABBOmB-1.

ITIpu BBOAE B BPY 1 PIII Takxe BbINOJIHSAETCS BBOJ, TPOBOIHUKA 3a3€MJIEHHUS C
COIPOTHUBIIEHUEM pacTekanus He Oonee 20 Om.

Br16op Mapok u cedeHust mpoBojia MPOU3BEIEH O TOMYCTUMBIM MOTEPSIM HANIPSHKCHUST UCXOIS
13 HOPMUPOBAHHOTO OTKJIIOHEHHS Y 3JIeKTponpueMHUKOB: - 5 % (HTIIC-88 mynkT 18). [Ipunstoie
MIPOBO/Ia MIPOBEPEHBI O AITUTEIBHO IOMYCTUMOMY TOKY U 110 YCIIOBUSM OTKIIFOUECHHS JIMHUM TIPU
0/1HO()a3HOM KOPOTKOM 3aMbIKAaHUU.

Mapka u ceueHue MpoBOAHMKA yKa3aHbl Ha miaHe H/B cetu.
1.4. Opranuszanus 3KCILIyaTalluu

1. I'panuna 3KCITyaTalliOHHON OTBETCTBEHHOCTH MEXAY HOTPEOUTEISIMU U
SHEprocHabkarlel opraHusainueil ycranapnupaercs no gorosopy I1. 1. 5. IITO3I1 na ocHoBanuu
«AKTa 10 pa3rpaHUyYEHUI0 OaTaHCOBON MPUHAIEKHOCTH U KCIUTYaTallUOHHOM OTBETCTBEHHOCTH
AJIEKTPOYCTAHOBOK U COOpYKeHMi HampspkeHueMm 110 1000 By.

2. TlotpebuTtens T0DKEH 00ecTieunBaTh UCIIPABHOCTH CBOMX AJIEKTPOYCTaHOBOK. [ToTpeduTemnto
HE pa3peniaeTcs MoJKII0YaTh AIEKTPUIECKYIO0 HArPy3KY CBEPX pa3pelieHHON, YBEJIMYUBATh
HOMUWHAJIBHBIC 3HAYCHUS 3allIUTHBIX YCTPOfICTB, OIMPCACIICHHBIX ITPOCKTOM, a TAKIKEC PaCIpCACIATE U
AKCIUTYaTUPOBATh 3JIEKTPOYCTAHOBKH CTPOTO C COOIIOIeHHEM KOA((UIIMEHT cripoca

3. Bce anexkTpoobopynoBaHue AOIKHO ya0BIETBOPATH TpeboBaHusM ['OCT, mpOMBIIIIIEHHOTO
M3TOTOBJIEHUS U OBITH CEPTUDUIIMPOBAHO.
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1.5. O0mume ykazanus.

[IpoexT cocTaBiieH B COOTBETCTBHH C 3aJJaHUEM Ha MPOEKTUPOBAHUE U TEXHUYECKUMU
ycnoBusiMu Ne475 ot 23 oktsa6pst 2012rona, serganasiMu MIT «ll{enkoBckue DIEKTPOCETH.

DnekTpocHaOkeHue o0bekTa mpeaycmarpuBaercs ot [1C 705, dua. 83, dun. 53, PI1-13,
npoekt. KTIT PY-0,4.

B kauectBe BBOJHO-PACTIPEACTIUTEIILHOT'O YCTPOﬁCTBa HCIIOJIB3YETCA METaJUTNYECKUN SIITUK
IIPOMBIINIJICHHOI'O U3T'OTOBJICHUS, B KOTOPOM YCTaHABJIMBAKOTCA allllapaTbl 3alllHUTHI.

I'pynmnoBas snekTpuyeckas ceTh BHYTPEHHEM IMPOBOIKU IPUHSATA pazoenvHoi
BBIMOJIHSACTCS A TIOMHUHUEBBIMUA KaOeJsIMH B OpOHE U € U30JISIIUEH, IPOKJIABIBACMBIMI 8 3eMJie.

HpI/IMeHCHI/Ie IpoBoaAa ¢ MHOT'OKMJIBHBIMH JKUJIAMHU BO3MOJKHO IIPU YCIIOBUU 06J'Iy>KI/IBaHI/I${ B
MECTax MPHUCOCIUHCHHSA K 3J'I€KTpOO60py,I[OBaHI/IIO.

B cootBerctBum ¢ I1YD nunuu cetu, npoknaasiBaeMbie oT BPY no 1P, nomxHb
BBINOJHATHCS YETHIPEXTIPOBOIHBIMH.

Bce Metammmueckne HETOKOBCAYIIUC YaCTU 3HCKTpOO60pyI[OBaHI/I$I moAJICKAT 3alllUTHOMY
3aHYJICHHUIO U IPUCOCIUHAIOTCA K 3alllUTHOMY 3a3CMJIAIOIICMY IMTPOBOAHWKY HAa CHUJIOBOM LIUTC.

[Ipu MoHTaXKE PIEKTPONPOBOIKU MPUACPKUBATHCS CIEAYIONIEH IBETHOCTH MTPOBOIHUKOB:
- rony0oii 1IBET - HyJIeBOM pabounii MPOBOHUK,
- KOMOUMHAIMS 3eIEHOTO IBETA - AJIs 3alIUTHOrO HyJeBoro npoBoHuka (PE);

- YEPHBI, KOPUYHEBBIN, KPACHBIN, (PHOJIETOBBIN, CEPBI, PO30BBIM, OCIBINA, OPAHKEBBIN IIBET -
Tt pa3HOTO MPOBOTHHKA.

Bce anekTpoMoHTaxHbIE pabOTHI BBIIOJIHUTE B COOTBETCTBUH € [1Y D, pykoBoasmumMu
JOKYMEHTaMH I10 3JEKTPOCHAOKEHUIO MHINBUYAJTbHBIX KHIIBIX IOMOB, KOTTeJKEH, JauHbIX
(caZoBBIX IOMOB U JIPYTHX YaCTHBIX COOpYKeHHiT), PY DHeproHaazopa u JaHHBIM IPOEKTOM.

JIuctoB
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1.6. BHyTpeHHee 3J1eKTPOCHAOKeHue

Jlnist BHYTPEHHETO 3JIEKTPOCHA0KEHHS CIIPOSKTHPOBaHA HanOoJee palMoHaIbHAs cXemMa
PAacIIoI0KEeHUs BBOJHOIO PACIPEACIUTEIbHOIO IUTA U IPOKIAJKU Kabess 10 paclpeIIUTOB.

B kauecTBe pacrpeneanTenbHOro MUTa MPUHAT TUIIOBOH IIUT, BHITYCKAaeMbIN MPEANPUATHIMH,
BKJIFOUEHHOTO B OTPACIIEBBIC KATAJIOTH HA CEPUITHO BBITYCKaeMbIe 00OPYIOBAHHE U U3/ICIIHSL.
ABTOMaTHUYECKHE BBIKIIOYATEIHN BHIOPAHbI HCXO/I U3 PACUETHOM MOTpediseMoil Harpy3ku, kabens
BBIOpAHBI UCXO/IS U3 PACYETHBIX TOKOB M C YU€TOM BO3MOXHOTO OYIYIIEro yBeINYeHHs HArPY30K.

PexoMenyercsi He BBOJUTH B CTPOiIl HOBbIE MOTPeOUTENN 6€3 COOTBETCTBYIOIIETO pacyeTa,
BBITIOJTHEHHOTO JUIIOM, UMeromuM gornyck CPO k nanHOoMy Buay padoT.

Hapymenue nanHoi pexkoMeH1anuu OyieT IpUBOJUTh K OTKJIIOUEHUIO aBTOMAaTHYECKUX
BBIKJIOUYATEIeH U BO3MOXKHOMY HapyLICHUIO TEXHOJIOTHYECKUX MTPOLECCOB. A TaKXXe K CO3/1aHUI0
aBapUNHBIX CUTyaluH.

B CJIydac OTCTYINICHUA OT IIPOCKTA, 0e3 corracoBaHus C ABTOPOM IIPOCKTA, IMPOCKTHAA
opranu3anysi OTBETCTBCHHOCTHU 3a ITOCICACTBUA HEC HECCT.

1.7. DHeprocoepexenune

B komrmeke 3HeprocoOeperaromx MEPONPHUITHN IO CHUKCHHIO TIOTEPh AICKTPOIHEPTHH
JAHHOTO MPOEKTa BKIIOUEHBI CIEAYIOIINE pa3paboTKu:

1. BLI6paHa ONITUMAJIbHAA U S9DKOHOMHWYHAA CXEMa BHCHIHCTO U BHYTPHUILJIOIAAOYHOT'O
3JI€KTpOCH36)KeHI/I$I.

2. BbiOpaHbl onTUMaNbHbIE (C TOUKU 3pEHUS OTEPh HANPSKEHUS U ITOTEPh 3JIEKTPOIHEPTHHN)
CEUEHHMs IIPOBOJIOB.

3. BprisBiaena HeHeHeCOO6pa3HOCTB KOMIICHCAlITu peaKTHBHOﬁ MOIIIHOCTH.
Bo BHYTPCHHUX IMPOBOAKAX PCKOMCHAYIOTCA CICAYIONINEC 3Heproc6epera}omne MEpPONPUATUA:

1. VYcraHoBka COBpeMEHHOM ammaparypbl, MaTEpUaIOB U MPUOOPOB yueTa pacxoja
SHEPrOHOCUTENEN.

2. HpI/IMeHeHI/Ie HpOBOI[OB C MCAHBIMH XNJIaMHU C HAMMCHBIIINM KOJINYCCTBOM KOHTAKTHBIX
COEIUHEHUN.

3. IIpumeHeHHe 'KOHOMHYHBIX (PHEPTOCOEPEraroNnX) HICTOYHUKOB CBETA.

JIuctoB
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1.8. Opranuszanms IKCIJIyaTAIUM dJI.ceTeH U JIEeKTPOYCTAHOBOK.

DKCIUTyaTanust 3J1. YCTAaHOBOK U 3J1. CETEH JI0KHA MPOU3BOIUTHCS B cOOTBETCTBUU ¢ [TTODII

u MexotpacieBbivu [IpaBriiamu 1o oXpaHe Tpy/ia P SKCILTyaTalluu 3JIEKTPOYCTAHOBOK
notpedureneii [IOT P M -016 - 2001, CO 153-34.21.122-2003.

Biagenen DITY 00s3a1 00ecnieunTs:
- HaA&XKHYI0, JKOHOMUYHYIO U O€30IMacHYIO padoTy 3JEKTPOYCTAHOBOK
- pacUeTHBIN y4eT pacxo/ia AEKTPOIHEPTUU

- BBINOJIHEHHUE MIPEANUCAHNI « DHEPrOHA130pa» B YCTAHOBIICHHBIE CPOKH.

Pacuer MOTEPDb IJIEKTPOIHEPTUH B IMHUHA

[IpuBenén B pabounx yepTexax.
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Pacu€r Harpy30Kk npou3BOAUTCS UCXOS U3 YKa3aHUM 3aKa3uuKa U pa3pelieHus Ha
IIPUCOEAMHEHHE MOIIHOCTH COTJIACHO IIPABHII 110 IPOEKTUPOBAHUIO U CTPOUTENBCTBY JKHMIIBIX U
obmmectBennbix 3panmii (CIT 31-110-2003).

BBox tpexda3zubiii, MomHocTh 222,2 kBT, 1anee ot muTKa A0 motpedurenei, pa3oMThIX 1O

1.9. Pacuét MmourHocTH

rpyIIaMm:
PacueTHas
. YcTaHoBNEHHanA KoaddunueHT Harpyska Harpyska Ha
Fpynne! noTpebutenei MOLWHOCTb, KBT OJHOBpPEMEH. Ha BBOJE, CosF wwuHax KTM, KBA
KBT
1 BawieHHbI 90,0 0,4 36,0 0.7 59
KpaHNel
2 baweHHbI 90,0 0,4 36,0 0.7 59
KpaH No2
3 | [TPancdopmarop 160,0 0,4 64,0 0.8 80
Harpesa 6eToHa
4 CBaposHein 32,0 0,4 12,8 1 12,8
annapar
5 Bubpatop 10,0 0,4 4,0 0.8 5
6 BbiTtoBkM Nol 2,7 0,8 2,16 1 2,2
7 BbiToBKM No2 2,7 0,8 2,16 1 2,2
8 Hapyx+oe 2,0 1 2,0 1 2
ocBellieHne
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1.10 PacuéT ycTaBOK annmapaToB 3alIUThI
1.10.1. Boi6op aBTOMATHYECKUX BBIKJIIOYATEJICIH.

ABTOMAaTHYECKHE BBIKIIOYATEIH, SIBJISTFOTCSI OCHOBHBIM YCTPOHWCTBOM 10 OOECTICUEHHUIO
ANEKTPOOE30MaCHOCTH, BKIIIOUYAs KaK 3alllUTy OT KOCBEHHOT'O MPUKOCHOBEHHUS, TaK U OTKIIOYCHUS
P aBapUHHBIX pexxumax. [Ipu BEIOOpE aBTOMATHYECKHUX BBIKITFOYATENCH OBLTH COOJIFOICHBI ITYHKTHI
7.1.33.,7.1.47. 1 7.1.79 I1Y3D B 4acTHOCTH BpEeMs OTKJIFOUEHUS YCTAHABIMBAECTCS B IMANIa30HE OT
0,02 1o 5 cekyHz, yTo MOBBIIIAET 3(Hh(PEKTUBHOCTD 3aALTUTHI B AJIEKTPOYCTAHOBKAX.

Br160p aBTOMaTHYECKHUX BBIKJIIOYATENICH, OCYIIECTBIIAETCS O pacu€THBIM (hOpMyJIaM TOKa

TETIOBOTO PACIICTTUTEIIS. Ip=P/(Ud x cos )
. Notpebnaemasn PacueTHblii MpunaTas ycraska
Fpynnbl notpeburenei annapara 3awuThbl,
MOLLHOCTb TOK A
1 bauieHHbIN 90,0 KBT 136,74 160
KpaHNel
2 baleHHbI 90,0 KBT 136,74 160
KpaH No2
3 Tparchopmatop 160,0 KBT 243,1 250
Harpesa 6eToHa
a CBapouHbIN 32,0 KBT 486 63
annapat
5 BubpaTop 10,0 KBT 19,0 25
6 BbiToBKM Nol 2,7 KBT 12,3 16
7 BbITOBKM No2 2,7 KBT 12,3 16
8 HapyxHoe 2,0 KBT 9,1 10
ocBeLleHue

Ha ocHOBanumu paC‘IéTOB BI)I6paHI>I CICAYIOIUEC aBTOMATUYCCKUEC BBIKIIIOYATCIIH,
IMPUBCACHHBIC HA PACYCTHO-MOHTAXHBIX CXEMaX HIUTOBOI'O 060py11013aH1/m,

HO BO3MOXHO NPUMEHCHUC U JPYTUX aBTOMATHYCCKUX BEIKJTIOYATEIEH ¢ aHATOTMIHBIMH
napaMeTpamH.

JIuctoB
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1.10.2. Boioop napamerpoB Y30.

Pacuér mapameTpoB, MpOU3BOAUIICS C YUETOM BBITIOTHEHUS OOIIMX TPEOOBAHUI K
npumeHenno Y30, a UMEHHO:

- Bemonnenue TpeboBaHUN IO CENEKTUBHOCTH.

- B 30mne neiictBust Y30 HyneBoil pabounii IPOBOJIHUK HE JOJHKCH UMETh COSIMHECHHM C
3a3€MJIEHHBIMU 3JIEMEHTAMMU.

- ¥30 nomkHO coxpaHsATh pab0TOCIOCOOHOCTH MPU CHIKEHUU HanpshkeHus 10 50%
HOMHHAJILHOTO.

- Bo Bcex cnyyasx npumenenus Y30 10KHO oOecrieunBaTh HaAEKHYI0 KOMMYTAIUIO TIeTIei
Harpy3Ku ¢ y4€TOM BO3MOXKHBIX IIEPETPY30K.

- B sxxunbix 3ganusx npumensiercs Y30 Tuna «Ay, pearupyroumx He TOJbKO Ha IEpEMEHHBIE,
HO U Ha IyJbCUPYIOLIME TOKU NoBpexaeHus, win Y30 tuna «ACy», pearupyiue ToJIbKO Ha
[IEPEMEHHBIC TOKH YTEUYKH.

- Y30 ycTaHaBiIMBaeTCs B IPYIIOBBIX CETIX, MUTAIOIIMUX IITETICEIbHBIC PO3ETKU. Y CTAaHOBKA
VY30 B nUHUAX, TUTAIONIUX CTAIIMOHAPHO YCTAHOBIEHHOE 00OPYIOBaHHUE U CBETHIILHUKH, & TAKXKE B
0O0IIIeIOMOBBIX OCBETUTENBHBIX CETSIX, KaK MPaBUIIO HE TpeOyeTCs.

- B rpynmoBsix cetsix nmpumensiercs Y30 ¢ HOMHHAIBHBIM TOKOM cpabateiBanus He 6oiee 30
MA (ITYD 7-e uznanue, n. 7.1.79.)

- Homunanbsneiit Tok Harpy3ku Y30 BbIOMpaeTcst U3 TaOIUIIBL.

YerpoiicTBo HomuHanbpHBIN TOK Harpy3Ku
[13y 10 16 25 40 63 80
Y30 16 25 40 63 80 100

- CornacHo tpeboBanusaM (ITYD 7-e usnanue, n. 7.1.83) HomuHanbHbIH AudQepeHnnanbHbIHN
otkmoyaronuii Tok Y30 nomxkeH ObITh HE MeHee YeM B 3 pa3a MpeBbIIlaTh CyMMAapHbIA TOK yTEUKU
3aIIMIIaeMOIl IETH MIEKTPOYCTaHOBKH.

DI=0.4mA x [H(A) + 0.0IMA x L(m) rae:
DI - cymmapHBIil TOK YyTEUKH 3allUIIaeMOi e AJICYKTPOYCTAHOBKH.
IH - TOK Harpy3Ku >MEKTPONIPUEMHHUKOB.

L - nnHa da3Horo mposoaa

JIuctoB
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BBITOJIHAETCS U3 KPYTJIbIX CTAIBHBIX 3JIEKTPOIOB, TuaMmeTpoM 16-20 MM u qyuHo# 3 meTpa,
COCTMHEHHBIX MEXKIY CO00I rOpU30HTAIBHBIM 3a3eMIIMTENIEM U3 TI0JI0cOBOM cTtanu 40 x 4 MM.

2.1. O0mme yka3zaHus M0 3aIIUTHOMY 3a3eMJIAIOLIEMY YCTPOMCTRBY.

Hapy»xHoe 3aiuTHOe 3a3eMIISIOLIee YCTPOHCTBO MIOBTOPHOIO 3a3¢MJICHHUS HYJICBOTO IIPOBOJIA

['opu3oHTanbHBINA TPOBOAHMK MPOKIaAbIBaeTcs Ha riryoune 0,5 MeTpa oT HoBepXHOCTH 3eMin. Bee

COCAMHCHUS 3alIUTHOI'O 3a3€MIIAIOIICTO YCTP-Ba BBIIIOJIHAOTCA BHCKTpOCBapKOﬁ BHaXJICCTKY.

COHpOTI/IBJ'ICHI/Ie 3allUTHOI'O 3a3EMIIAIOIICTO YCTpOﬁCTBa B J11000€ BpEM: 1ojga 10JI2KHO

orBeuaTh TpedoBanusaM [1YD (111.7.64) u IITOIII (Tabn.42, n3). B cimydae ero HECOOTBETCTBUS
HOpMaM HE0OXOAUMO 3a0UTh JTOTIOJIHUTEITBHOE KOJTMYECTBO HJIEKTPOIOB.

333CMHHIOHICG yCTpOfICTBO BBITIOJIHACTCA HA HAIIPSIKCHUEC 0,4KB HpI/I OTOM €ro COIMPOTUBJICHUC,

cormacHo TpeboBanmsiM TY404 0o113.07.20051, He momkHO npeBbimaTh 20 OM.

cepeauHbl BEPTUKAIHHOTO 3JIEKTPO/Ia.

noJiockl, t=0.7M-3arry0JIeHre MOJIOCH B TPaHIIIEe.

3a3eMITUTENEH

B mecTe coopyskeHHs 3a3eMIIATENS IPE0OIaJafoIui TPYHT - CYTIIMHOK, C YACIbHBIM
comnpotuBieHueM p=140 Om*m

[Noprmaromue kodpuuuents K as1s mepBoit KIIMMaTHYeCKOH 30HbL:

[ns ropusoHTanbHbIX nekTpoaos Krop.=3,5
[ns BepTukanbHbIX 31eKTpo1oB Kepr.=1,45
PacueTHbpic YACIBbHBIC COITPOTHUBJICHHA I'PYHTA:

JJ1 TOpU30HTANBHEIX AIIEKTPoJ0B p rop.=140*3,5=490 Om*M
J1s BepTHKAIBHBIX 37eKTPoAoB p BepT.=140%1,45=203 Om*m

B kadecTBe BepTHKaJIbHBIX 3a3eMIIUTENICH IPUHIUMAETCS CTaIbHOM yronok 50*50%4, nmuHoi Sm.
KoHTyp 3a3emiieHHS BHIITOTHIEM B BUIE TPEYTOJILHUKA, CO CTOpOHaMU 3,3M. ['opu3oHTanbHBIH
3a3eMJIMTEJIb BBIOJIHSIETCS U3 OJI0COBOM cTanmun 40%4.

ComnpoTuBiieHHE OHOTO BEPTUKAIBHOTO 3a3EMIUTEIS
R1B=(0.366*p Bept./l)* {lg(2*1/d)+0.5*1g{(4t+1)/(4t-1)}}=
=(0.366*203/5)*{1g(2*5/0,05)+0.5*1g{(4*2.85+5)/(4*2.85-5) } }=14.8596*(2.30103+0.20433)=37.2286
Owm I'ne I=5m-pgnuna snextpona, d=0.05m-mmpuna nonku yronka, t=(5+0.7)/2=2.8 SM-rinyOrHa 3amoxeHus

KommuectBo BCPTUKAJIbHBIX SaBCMHHTeHGﬁ(SHeKTpOHOB)Z

NB=R 18/(1§8*R)=37.2286/(0.71%10)=3,25, r1e

1n8=0,71-k03(pPUIHEHT NCTIONBb30BaHHS BEPTUKAIBHBIX 3a3eMIIHTENCH

COHpOTI/IBHeHI/Ie TOPU30OHTAJIBHOTO 3a3CMJIMTEIIA:
R1r=(0,366*pr/)*1g{(2*1*1)/(b*t)}=(0.366*490/10)*1g{(2*10*10)/(0.04*0.7)=

=5,978%4,8081=28,743 Om, rae 1=10M-yiuHa COSTUHUTENBHOM 1010kl b=0.04M-1ITUpHHA TTIOJIKH

ConpoTUBIEHUE COETUHUTEIBHOMN MOJ0CHI AUHON 10M:
Rr=R1r/Mr=28,743/0,43=66,844 Owm, rae Nr=0,43-k03¢puiueHt ucrnoab30BaHUs FTOPU30HTAIBHBIX

HCO6XOI[I/IMOG COIIPOTHUBJICHUC BCPTUKAJIBHBIX 333GMJ'H/IT€J'I€I\/JII
Re<(Rr*R)/(Rr-R)=(66,744*10)/(66,744-10)=11,762 Om

Uucno BepTUKAIBHBIX 3a3€MIIUTENIEH, C yUeTOM TOPU30HTAIBHOIO 3a3EMJICHHU:
N=R18/(|B*RB)=37,2286/(0,71*11,762)=3,46
K ycranoBke npuHMMaeTcs KOHTYp, COCTOSAIMI U3 3 351eKTpoAoB (yromaok 50*50%4 L=5m) u 10

METPOBOU COETMHUTENLHOU TIOJIOCHI (CTalb onocoBast 40%4).

ConpoTHBIIeHHE BepTUKAIBbHBIX 3a3emiuTenieii RB=R18/(0,71%6)=37.2286/(0.71%6)=8,739 Om

HOJ'IHOC paCTeKaHI/Ie Hap}I)KHOI‘O KOHTypa 3a3CMJICHUA .
R=(RB*Rr)/(RB+Rr)=(8,739%66,844)/(8,739+66,844)=7,701 Om
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3. CucreMa ypaBHMBaHUS OTEHIIHAJIOB.

B cootBercTBuu ¢ TpedoBanueM [1YD 7 uznanue n1.7.1.87 Ha BBO/IE B 3/1aHUE JIOJKHA OBITH
BBINOJIHEHA CUCTEMa ypaBHUBAHUS IOTEHIIMAJIOB, COSIUHSIONIAs MEX Ty cO00# ciemyronme
MMpoBOAAIINEC YaCTH:

- 3aiUTHBIA MpoBoAHKK (PE-ipoBoHuK ninn PEH-ipoBOIHYK) MUTArOIEH JIMHUHN:

-3a36MJISIFOLU I IIPOBOJIHUK, IPUCOCIUHEHHBINA K €CTECTBEHHOMY MJIM UCKYCCTBEHHOMY
3a3€MIIMTEIIO;

-METaJUIMYECKUE TPYObl KOMMYHUKAIIHMA, BXOSIINX B 3[JaHUE (TPYOBI TOPSYETO U XOJIOIHOTO

BO,I[OCHa6)KeHI/IH, KaHaJIM3allkH, OTOIIJICHH A, ra3ocHaOXeHus 1 T.H.);

-METAJNIMYSCKHUI KapKacC 3/1aHusl;
-MCTAJNIMYCCKHUEC YaCTU HCHTPAJIU30BAHHBIX CUCTEM BCHTHJIIIUU U KOHAUIWMOHUPOBAHUAA,
-CUCTCMY MOJIHUC3AIlINUTHI.

Coenunenune yKa3aHHBIX TIPOBOSIIUX YaCTEH MEXIy COOOM CleayeT BBITOIHATEH IPH IIOMOIIN
raBHoM 3azemurstroniedt muHbl (I'311). 'maBHas 3a3eMIIstoIIas MMHA MOXKET pa3MEIIaThCs, Kak
BHYTPH BBOJAHOTO YCTPOMCTBA, TAK U OTAEIBHO OT HEro. BHYTpH BBOJHO-pacpeaeIuTENIbHOIO
ycrpoiicta B kauectBe I 311 cnenyer ucnonp3oBars muny PE.

Ceuenue 311 nomxuo O6b1Th He MeHee ceuenusi PE (PEN)-npoBoHuka nuraromieit TMHAN.
I'31 nomxxa 661, Kak npaBuiio, MenHOM. [lonmyckaercs Beinonnenue 311 u3 cranu. [lpumenenue
AIFOMUHUEBBIX IIMH He JlonyckaeTcss. KoHCcTpyKIuei I1HbI 10JhKHA ObITh IPEeyCMOTpEeHa
BO3MO>KHOCTb MH/IMBHUIyaJIbHOTO OTCOEIMHEHUS IPUCOEINHAEMBIX IPOBOAHUKOB. [Iprcoennnenne
TaKMX IPOBOJHUKOB JIOIYCKAETCs CBAPKOM.

I'maBHas 3a3emigronias IIMHA Ha 000MX KOHIAX OJDKHA OBITH 0003HAUYEHA ITOJIOCAMHU KEIITO-
3€JICHOTO [BETa OJIMHAKOBOU MUPHHEI. M301MpOBaHHBIC TPOBOJHUKH YPAaBHUBAHUS TIOTCHI[HAJIOB
JOJKHBI UMETh M30JISIUI0, 0003HAYEHHYIO 3€JIEHO-)KEeNThIMU MoJIocaMu. ['osible MPOBOIHUKH
CUCTEMBI YPaBHUBAHUS TIOTCHIIMAIOB B MECTaX UX MPUCOCTUHEHHSI K CTOPOHHUM ITPOBOISIITIM
9JacTsSIM JIOJKHBI OBITH 0003HAYEHBI 3€JICHO-)KEITHIMHU TI0JI0CAMH, BHITIOJTHCHHBIMU KPACKOU MITH
KJIEHKOM JIEHTOM.

Cornacuo [1YD n. 7.1.88 u3a.7 Bo BceX BaHHBIX U YIIEBBIX MOMEIIEHHUIX HEOOXOIMMO
BBINOJIHUTH JIOTIOJIHUTENbHBIE CUCTEMBI YPaBHUBAHUS MOTeHIHANOB. CeueHne MeHbIX POBOJHUKOB
JOTIOJTHUTEIHHOTO YPaBHUBAHUS IMOTCHIIMAIIOB, HE BXOIAIINX B COCTAaB Ka0els JTOJDKHBI ObITh:

- 2,5 KB.MM. - IIpU HAJIUYUHU MEXaHHUYECKOI 3alllUThI;
- 4 XB.MM - IIpu OTCYTCTBUHA MEXaHUYECKOH 3aIlUTHI.

Ceuenne OTACIIBHO IMMPOJIOKECHHBIX ATFOMUHUCBLIX ITPOBOJAHHUKOB TOJIXKHO ObLITH He MeHee 16
KB. MM.
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O01mme 1aHHLIE

BeaoMocTh KOMILIEKTOB paﬁotmx qepTemeﬁ no

BHYTPEHHeMY 3JIEKTPOCHA0KEeHH 0.

Oo6o3HaueHnue HaumeHoBaHue Mpumeyanue
II1 38-19/11-12-2 ILnan Tpaccwl Juer 1
II1 38-19/11-12-3 PacueTHO-MOHTaKHbIE CXEeMbI JlucrtoB 5
111 38-19/11-12-P]1 C"p?l';‘::;'::;lf: e e Jlucros 2
I 38-19/11-12-P1, OO0umii Bua u radapurs! P Jlucer 1
I 38-19/11-12-P1, 3azemuenue P JIner 1
II1 38-19/11-12-P] 3azemiieHune JIner 1
11 38-19/11-12 KaoeabHblii skypHaI Jluer 1
II1 38-19/11-12 Cneuudpuxanus 0,4 kB Jlucr 1

I1] 38-19/11-12
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