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MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTeNIbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJBLCKHUI
TOMCKHUM MIOJJATEXHUYECKA YHUBEPCUTET»

WHCTUTYT DIEKTPOHHOTO 00YYCHHUS
Cremmanbaocts 140205 DneKTpodHepreTHYECKUE CUCTEMBI U CETH
Kadenpa DiiekTpudecknx ceTeit u 3IeKTPOTEXHUKH

YTBEPXIAIO:
3aB. kadenpoii

IIpoxopos A.B.

(IMonmuces)  (MHara) (®.1.0.)

3AJJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHOKH padoThI
B dopwme:

JAUIITIOMHOI'O IIPOCKTAa

(bakamaBpcKo# pabOThI, UIIIOMHOTO IMMPOCSKTa/Pabd0ThI, MAarUCTEPCKON JTUCCEPTALIIH )

Crygnenry:
I'pynna OUO
3-9201 ITapamonoBy Anapero Biagumuposuay
Tema paboThI:

ITpoext pexoncrpykiu IIC 220 kB 3anagno-Cubupckas

VYTBep:keHa MpUKa3oM AUPEKTOpa (j1aTa, HOMEp)

CpOK Ca4yu CTyACHTOM BBIIIOJIHEHHOM pa6OTI>II

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie naHHbIE K padoTe Cxema noacranuuu 220 kB 3anagno-Cudupckas.
(naumenosanue obvekma ucciredosanus | MOIHOCTH HATPY30K HA MOJACTAHIIHH.
U NPOEKMUPOBAHUs; NPOU3BOOUMElb-
HOCMb UIU HASPY3KA, peddcum padbomol
(HenpepuviBHbLIl, NepuoOUYecKull, YUKIU-
yeckull u m. 0.); 8UO CbIPbS UIU MAmMepPU-
an uzoenusi;, mpebosanusi K NPOOYKmy,
uzoenuro unu npoyeccy, ocobvie mpebdo-
8aHUsL K 0COOEHHOCMAM (DYHKYUOHUPOBA-
Hus (IKCnyamayuu) 06vekma uiu uzoe-
Ul 8 naaHe 0OE30NaACHOCMU IKCHIYAma-
Yuu, GIUAHUSA HA OKPYACAIOWYIO cpeoy,
9Hepeo3ampamam, IKOHOMUYECKUll aHa-
U3 U m. 0.).




Ilepeuyens mnoaJIexKAMMMX HCCIAETOBA-
HHIO, IPOEKTHPOBAHUIO U Pa3padoTKe
BOIIPOCOB

(ananumuyveckuii 0030p no aumepamyp-
HbIM UCHOYHUKAM C Yelbl0 GbIACHEHUs.
O00CMUINICEHUL MUPOBOT HAYKU MEXHUKU 8
paccmampusaemoii obnacmu,; NOCMAHOG-
Ka 3a0ayu uccie0o8anus, npoekmuposa-
HUsl, KOHCMPYUPOBAHUS,  COOEPAUCAHUE
npoyeoypvl  UCCIe008aHUs, NPOEKMUPO-
8aHUS, KOHCMPYUPOBAHUsL, 00CYICOeHUe
pe3yIbmamos  8bINOJHEHHOU  pabombl;
HaumeHosanue OONOJHUMENbHBIX Pa3oe-
7108, Noonexcawux pazpabomke, 3aK0-
yenue no pabome).

Pexoncrpykuuss noacrannun 220 kB 3amagno-
Cubupckasi. MeponpusiTusi 1O MOBBIIIEHHIO
YPOBHSI HAAéKHOCTH moacTaHuuu. Pacyer cpoka
okynaemoctu mnpoekta. ConuajbHasi OTBeT-
CTBEHHOCTHb (NMPOM3BOJCTBEHHAsl, MOXKApHasl U
IK0JIOTHYeCcKasi 0e30MaCHOCTB).

Ilepeyennb rpaguyeckoro marepuajia
(c mounvim yKazanuem 00a3amMenbHbIX
yepmeoxceli)

Cxema noacranuuu 220 kB 3anagno - Cudupckas
1ocJjie peKOHCTPYKLMH.

KoHcyJbTaHTBHI 0 pa3/ieiaM BbIIYCKHOM KBATH(PUKANNOHHON PadoThI

(c ykazanuem pazoenos)
Pasnes KoncyabTaHT
DuUHAHCOBBIII MeHEMI:KMEHT, pecyp- | JloueHT, KaHIuaaT TEXHUYECKUX HAYK

c03(p(PeKTUBHOCTH U pecypcochepexe-
HHE

Kopmynosa JLLA.

COIII/IaJ'IbHaH OTBECTCTBCHHOCTD

HOHGHT, KaHauaaT TEXHUUCCKHUX HAayK

AwmenskoBud 10.A.

HaszBanus pas3aeioB, KOTOPbIC T0JIKHBI ObITh HAIIMCAHBLI HA PYCCKOM U HHOCTPAHHOM fiI3bIKAX:

Jdara BbIIa4U 321aHUS] HA BBINOJHEHHE BBINYCKHON KBaau(u-
KANMOHHOI padoThl 10 JMHEHHOMY IpaguKy

3agaHne BbI1A PYKOBOAUTEIb:

JomKkHOCTH ®UO YueHnasi creneHb, Moanuck Jara
3BaHUe
Jouent ITankparos A.B. K.T.H
3ajaHue NPUHAJ K MCIIOJTHEHUIO CTYIeHT:
I'pynna DPUO Homnuce Jara
3-9201 [TapamonoB Auapeii Biagumuposuy




_ BAJJAHUE JUIS PA3JIEJIA
«@UHAHCOBBIII MEHEUJKMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE)
Crygnenry:
I'pynna DOUO
3-9201 [TapamonoBy Annpero BragumupoBuuy
HucturyT OnextponHoro obyueHns | Kadenpa OJNeKTpUUECKUX ceTel 1

OJICKTPOTEXHUKH

Yposenb oopazoBanus | Crienuanurer

HanpasieHne/cnienuaabHOCTh

DeKTpOIHEePreTHIECKUE
CHCTEMBI U CeTH

cypcocOepe:xeHne:

Hcxonnbie naHHbIe K pa3geny «PHHAHCOBBIH MEHEIKMEHT, pecypcod(p(peKTUBHOCTL U pe-

1.Cmoumocmo pecypcoé nayunoeo uccireoosanus (HHU): ma-
MEPUATILHO-TNEXHUYECKUX, — IHEPLeMUYECKUX, — (DUHAHCOBDIX,
UHDOPMAYUOHHBIX U YETI08EUECKUX

Cmoumocms mamepuanos u 060pyo00sanus, cmou-
MOCmb INeKMPOIHEP2UL, MUHUMALbHAS mapudnas
cmaska onaaml mpyod.

2.Hopmbl u Hopmamussl pacxoooeanus pecypcos

Hopmwvr amopmuzayuu.

3.ch0ﬂb3y€ﬂ/taﬂ cucmema HCUZOZOO@]IO.?IC@HM;I, cmaeKku Hano-
208, omuuCﬂeHuﬁ, Oucmmmuposayuﬂ u erdumosanuﬂ

Cmaexa omuucnenuti 6 coyuanvHoie QoHObL.

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCICTOBAHUI0, IPOCKTHPOBAHUIO U pa3paﬁoTKe:

1.@opmuposanue niana u epaguxa paspabomru u eHeOpeHuUs
upP

Inanuposanue pabom no nPOEKMUPOBAHUI) U
onpedenenue mpyooemMKocmu

2.Cocmasnenue 01002cema umicenepno2o npoexma (HUI1)

Pacuem 3ampam Ha npoekmupoeaHue

3.060cHo8aHUEe HEOOXOOUMBIX UHEeCMUYULL Ol PA3PAOOMKU
u enedpenus P

Pacuém xanumanosnosicenuii na obopydosanue u
CMPOUmMENbHO-MOHMAICHbIE PAOOMbL.

4.0yenxa KoMMepuecko20 NOMEHYUANLd UHICEHEPHBIX peuie-
nutl (UP)

Pacuém 20006vix sxcniyamayuonnvix 3ampam.

5.0yenxa pecypcunoti, ¢unancosou, coyuanrvHou, 000xicem-
Hotl s¢hpexmusnocmu UP u nomeHyuanbHvlx puckos

Pacuém cpoka oxynaemocmu npoexma.

Ilepeuenn rpaduueckoro marepuasa (c mounvim ykazaHuem 00513amebHbIX Yepmedicell)

1. Dmanwi u epagpux paspabomku u eneopenus UP

‘ JaTa Bbl1a4u 3aaHus JJIS pa3jesia 1o JHHeHHOMY rpaguky ‘

Sanaﬂne BbIIAJI KOHCYJbTAHT:

JoskHOCTH DdUO Yu4eHnas creneHb, MMoanmucek Jara
3BaHUe
Jouent Kopmrynosa JLLA. K.T.H.
3ajaHue NPUHAJ K MCIIOJTHEHUIO CTYI€HT:
I'pynna PUO Hopnuck Jarta
3-9201 [TapamonoB Anapei Bnagumuposuy




3AJJAHUE JIJISI PA3JIEJIA
«COLIUAJIBHASI OTBETCTBEHHOCTb»

CTyneHry:
I'pynna L0 (0)
3-9201 [TapamonoBy Anzpero BragumupoBuay
HucturyT OnextpoHHoro o0Oyde- | Kadeapa DNEeKTPUIECKUX CeTeH |
HUSA IICKTPOTEXHUKH
YpoBenb  of6pa3zoBa- | CrienmanuTer HanpasiieHue/crnienHajabHOCTh | DIEKTPOIHEPTETHIECCKHUE
HUsA CHCTEMBI U CeTH

I/ICXOZ[HLIC AAaHHBIC K pa3aejry «ConuajabHasi OTBETCTBEHHOCTD |

1.0Onucanue paboueco mecma (paboueil 30HbI, MexHonOUYe-
CK020 npoyecca, Mexanuyeckozo 000py0osanus) Ha npeomem
603HUKHOBEHUS.

-8PEOHLIX NPOAGICHU PAKMOPO8 NPOUZBOOCMBEHHOU CPedbl
(memeoycnogus, épedHbie ewjecmea, oceéeujenue, uymol, GUoO-
payuu, 1eKmpomMacHUmHble NOJi, UOHUSUPYIOWUE USTYYEHU),
—ONACHBIX NPOSGICHUN (DAKMOPOE NPOU3BOOCMEEHHOU CPedbl
(mexanuueckoli npupoobl, MEPMUYECKO20 Xapakmepa, dieK-
MPUYECKoU, NONCAPHOU U 83DbIGHOU NPUPOObL),

—He2amu6H020 B030€lCMBUL HA OKPYICAIOWYIO NPUPOOHYIO
cpedy (ammocghepy, euopocgepy, rumocgepy);
—Uupe36bIYaAliHbIX CUMyayull (MexHo2eHHo20, CMUXUUHO20, KO-
J102U4ecKo20 U COYUaNbHO20 Xapakmepa,).

—Obvexm paszdena: Xapakmepucmuka pabom,
onepayuii, 000py006aHUss, VCIO8UL GbINOJHEHUS
paccmampusaemozo MmexHoI02UYecKko20 npoyec-
ca.

—Obecneyenue 6e3onacnocmu 0151 GbIAGLEHHbIX
ONACHBIX (pakmopos: Hopmamugnvle mpebosa-
HUsl, KOMOPbIM YOO81emeopsaent NPUHAmMoe K Uc-
NOIb308AHUI0  000PYOOBAHUE U  UHCHPYMEHM.
Texuuueckue ycmpoiicmea obecneyeHus 3mux
mpebosanuil, ccoiiku na HTJ].

2.3naxomemeo u om6op 3AKOHOOAMEIbHbIX U HOpMAmMueHblx
doxymeﬂmoe no meme.

—Ananuz 3aK0HO0AMENbHbIX U HOpMAmMueHblx
aAKmoe no meme.

Hepeqeﬂb BOIIPOCOB, MOJIC/KAINUX UCCIECTOBAHUIO,

MPOEeKTHPOBAHHUIO U pa3padoTKe:

1.Ananusz evisgneHHbIX 6PEOHBIX (PAKMOPO8 NPOEeKMUpyemou
npou3800CMEEHHON Cpedbl 8 CAedyIowel Nocied08amenlbHO-
cmu:

—usuKo-xuMU1ecKas npupooa epedHocmu, eé céa3b ¢ paspa-
bamvieaemol memoti,

—Oeticmeue axkmopa Ha opeaHu3M Yeno8exka,

—npugederue OONYCMUMbBIX HOPM C HeOOXOOUMOU DPASMEPHO-
cmol0  (CO  CCHLIKOU HA COOMBEMCMEYIOWUL  HOPMAMUSHO-
TMeXHUYeCcKuti OOKyMeHm),

—npednazaemvle cpeocmed 3aujumsl (CHAYAAA KOJIEKMUBHOU
3auumel, 3amem — UHOUBUOYATbHbLE 3AUWUMHbLIE CPEOCMEA)

—[lepeuenv onacHvlx u 8peoHbIX hakmopos npu
8bINOIHEHUU PAOOM, UCMOYHUKOM KOMOPBIX s16-
asiemcs 8vlopanHoe 0bopydosanue U MexHoI02U-
yeckuil npoyecc.

—Obecneuenue caHumapHo-eUSUEHUYECKUX YCio-
8Ull Ha pabouux mecmax u obecneuenue mpedo-
6AHUL HOPMAMUBHBIX OOKYMEHMOB K bIA8NIEHHbIM
8peoHvim paxmopam. Texnuueckue ycmpoicmea
obecneuenus Imux mpedosanuil.

2.AHanu3 BbIAGIEHHBIX ONACHBIX (DAKMOPOE NPOEKMUPYeMoil
npou36e0EHHOIL Cpedbl 8 Cedyioujell Nocie008amenIbHOCU
—MeXaHuyecKue OnacHOCmu (UCMOYHUKU, CPeOCmBEa 3auuniol;
—mepMuiecKue OnacHOCMuY (UCIMOYHUKY, CPEOCEa 3aujumsl);
—3IeKMPOOE30ONACHOCIb (6 M.4. CMAmuyecKoe JjleKmpuye-
CMB0, MOTHUEIAWUMA — UCIOYHUKU, CPEOCMEA 3aWUmbyl);
—n0HCaAP083pbI800OE30NACHOCTG (NMPUUUHYL, NPOPUIAKIMUYECKUEe
Meponpuamus, nepsuyHvle cpeocmaa NoHCapomyuleHus)

—Obecneyenue 6e30nacHOCMU  NpU  ABAPUNHOU
cumyayuu. Cpedcmea 3awumol. Opeanuzayuon-
Hble, mexHuuecKue Meponpusmus.

3. Oxpana okpysrcaroweli cpeovl:

3auuma ceaumeOHol 30Hbl

ananuz 6o3oelicmeus 0bvekma nHa ammocgepy (8vlopo-
cobl);

aHanus eozoelicmsus 00vekma Ha cuopocgepy (copocwt),
aHanu3 8030elicmsus 00beKma Ha aumocgepy (omxoowt);
paspabomams peutenHusi N0 00eCne4eHuIo K0N02ULeCKoll
bezonacnocmu co ccolikamu Ha HTJ[ no oxpane oxpy-
arcarouyeti cpeobwi.

—Ananuz  evibpocos 6 ammocgepy, coOpocos
CIOUHBIX 800, MEEPILIX OMX0008 OM PACCMAan-
pusaemotl mexnonoeuu. [amo peuwtenust no obec-
neweHulo IKOoN02UHecKol Oe3onacHocmu  OKpy-
arcaroweli cpeowl, ccoliku va HTJ].




4. 3awuma 6 upe3suINaUHbIX CUMYAYUSX!

— nepeuenv 603moxchvix YC na obvexme;

— @vlOop Hauboree munuunou 4C;

—  pazpabomka npeseHmuGHbIX Mep NHO NPeOYRPEetCOeHUIO
4yc,

—  paszpabomka mep no NOGIULEHUIO YCMOUYUBOCHU 00beK-
ma k oaunou YC;

— paspabomxka Oevicmeutl 6 pesyrvmame goznukuterl 4C u
Mep no TUKeUuoayuu eé nociedcmeuil

—Ilogedenue obvexma ¢ UC u mepvl, Heobx00u-
mble 01 nogwiuenus yemotuugocmu npu 4C.

5.1lpasogvie u opeanuzayuoHHbie BONPOCH obecneueHus Oes-
onacHocmu:

— cneyuanvhvie (xapakmepHvle O0si NPOEKmupyemoul pabo-
yell 30Hbl) NPABOGble HOPMbL MPYO0BO2O 3AKOHOOAMENb-
cmea,

—  OpeaHUu3aYUOHHbIe MePONPUAMUsL NPU KOMHOHOBKe pabo-
uell 30Hbl

—Hopmamugnule 00KymeHmbl.

Ilepeyens rpadguueckoro marepuasa:

Ilpu neobxodumocmu npedcmagums ICKuUsHble zpaguueckue
Mamepuanvl K pacuémHomy 3a0anuro (0013amenbHo 015 cneyu-
AnUCMO8 U MASUCMpos)

Pacuem 3azemnenus u MOJIHUe3auunvl

‘ JlaTa BbI/1auM 3a1aHu4A 1JIs1 pa3/iena 1no JuHeiiHoMY rpadpuky ‘

3agaHue BbI1aJ KOHCYJIbTAHT:

JomxHoCcTh DOUO YdeHasi cTeneHb, 3BaHHe HHopnucek Jara
JlomeHT AMenbKOBAY K.T.H.
I0.A..

33}]2“[1/[6 NMPUHAJ K UCIIOJTHEHHUIO CTYACHT:

I'pynna L0400

Iloanucek Jlara

3-9201 ITapamonoB Annpeit BiiagumupoBny




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
denepanbHOE rocy1apcTBEHHOE OI0/PKETHOE 00pa30BaTeNbHOE YUPEXKICHHE
BBICIIIETO TPO(ECCHOHATLHOTO 00pa30BaHUS
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJBLCKHUI
TOMCKHUM MIOJJATEXHUYECKA YHUBEPCUTET»

HNHCTUTYT — DACKTPOHHOTO 00yUEHUS

CnenuaibHOCTh — DJEKTPOIHEPIETUYECKUE CUCTEMBI U CETH
YpoBeHb 00pa30BaHUs — CIICITUAINACT

Kadenpa snexkTpudeckux ceTeil u 3JeKTPOTEXHUKN

ITepuon BeIONHEHHS — Becennmii cemectp 2015/2016 yueOnoro rozaa

dopma npeacTaBIeHus: pabOTHI:

‘ JMIITIOMHBIN IPOEKT

(bakamaBpckast paboTa, TUIUIOMHBIN TPOEKT/paboTa, MarucTepcKasi TUCCepTaIIns)

KAJIEHJIAPHBIN PEUTUHI -TIIVIAH
BBbIINOJIHEHHS! BBITYCKHOI KBATU(UKAIMOHHONH padoThI

‘ Cpok c/1auM CTYy/IEHTOM BBIIIOJIHEHHOM pabOThI: ‘

Hara HaszBanue pa3jaena (MoayJisi) / MakcumaJbHbIA
KOHTPOJIst BU/I paboThI (Mcci1e10BaHUsT) 0aJs1 pa3nesa (Mmoay-
Jist)

Beeoenue. Hcxoonvlie OamHvle 0N peKoHCMPYKYuu noo-
cmanyuu  «3anaono-Cubupckasny. IOieKmpomexHuuecKue
pewerust

Texnuueckoe 3adanue Ha paspaboOmKy HpPOEKmMa No peKoH-
cmpykyuu noocmanyuu  «3anaonocubupckasy. Buvibop u
npoBepKa OCHOBHDIX.

Dunancosvili  MeHeoNCMeHm, pecypcodppekmusnocms  u
pecypcocbepedicerue

COLﬂlajleCl}l omeeniCmeeHHoCmys

Baxnrouenue. Cnucox UCnoib308AHHBIX UCHOYHUKOS

Buvinonnennulii Ouniommuwiil npoexm

CocTaBWJI IPENOJABATENb:

JokHOCTH DdUO Y4yenas creneHb, Hoanuck Hara
3BaHUe
Houent [TankpaTtoB A.B. K.T.H.
COI'JTIACOBAHO:
3as. kadeapoii DOUO YueHnas cTenenb, Hoanuceh Hdara
3BaHHE

2Cud ITpoxopos A.B. K.T.H.




Cnucok cokpanieHui
I1C — Iloncranums
I'TIIT — I'maBHAs moHU3UTENbHAS ITOACTAHIIAA
K3 — KopoTkoe 3ambikaHne
JIDII — JIunus snekrponepenay
CIHI — Cucrema muH
KIIJI — ko3¢ HunmenT mone3Horo AeUCTBUs
PITH — PerynupoBanue HanpspkeHHs TpaHCc(hopMaTopa moa Harpy3Koun
OPY — OTkpbITOE pacrpeaeauTeIbHOE YCTPOUCTBO
ATIIB — ABTOMaTH4E€CKOE MOBTOPHOE BKIKOYEHUE
C3C — Cucrema 31eKTpOoCHAOKEHUS

OIIH — Orpannuunrens nepeHanpsKeHus

PII — PacnpenenurenbHbli MyHKT

BJI — Bo3nymHas tnHusS

ABP — ABTOMaTnuecKo€e BKIIFOYEHHUE PE3epBa
[IJK — IIpenenpsHO nonmycTumMas KOHUEHTPALU
[ITO — nmpaBuia TEXHUYECKOM DKCILTyaTalluH

TII — TpanchopmaTopHasi NOACTAHLIUS

MT3 — MakcumaibHas TOKOBAas 3allluTa

3PV — 3akpsiTo€ pacnpeaeauTelIbHOE yCTPOMCTBO
OITY — OO011enoACTaHIMOHHBIN MYHKT YIIpaBiICHUS
[TYD — IlpaBuna ycTpolcTBa 3IEKTPOYCTAHOBOK




Pedepar

Junnomuas padota cogepxut 90 c., 11 puc., 14 Tabn., 16 nurepartyp-
HBIX UCTOYHMKOB, | JIMCT TpadguuecKkoro MaTepuaia.

KiroueBble ciioBa: mojacTaHmus, TpanchopMaTop, HapsHKeHUE, JOMyCTUMAsT
00J1acTh, MapaMeTphl pacueTa.

OOBEKTOM UCCIIeOBaHUS SABIISICTCS: MoAcTaHIMA 3anagHo-Cubupckas
220/110 kB. Llenp ganHO#i paboThl — 3aMEHAa OCHOBHOTO 3JIEKTOPTEXHUUECKOTO
000py10BaHUS.

PexoHCTPYKIIMS TOJCTAHIIUKM TMPHUBEIET K TMOBBIIICHHIO HAJICKHOCTH
ANEKTPOCHAOKEHUSI TOTPEOUTENEH YIYUIIEHUIO TEXHUKO-DKOHOMHYECKHUX 10~
Kazareyell COOTBETCTBEHHO MOBBIIICHUIO KAUECTBA AIEKTPOIHEPT HH.

JlurutoMHasi paboTa BBINTOJIHEHA B TEKCTOBOM peaakTope Microsoft Of-

fice Word 2010 u npencrasnena Ha CD-R (B koHBepTe Ha 000poTE 00JIO0KKH)




Conepxanue

C.
BBenenue 12
1. Omnwucanue cxemsl [1C-220 kB 3anagno-Cubupckas 14
2. Pacuernas yacth 18
2.1 Pacuer s5eKTpUYECKUX HArpy30K 18
2.2 BpiOOp uKciia 1 MOITHOCTH CHJIOBBIX TpaHC(hOpMaTo- ’1
poB
2.3 PacyeT TOKOB KOPOTKOT'O 3aMbIKaHHs 23
2.4 Bp160p OCHOBHOT'O 000PY/I0BaHUS MOACTAHITUN 30
2.5 Br16op BeIKTIOUaTeNel Ha HanpsikeHue 220 kB 31
2.6 Bri06op BeikTIOUaTeneil Ha Hanpspkenue 110 kB 34
2.7 Bwi0bop BeIKITIOUaTeNnei Ha Hanpspkenue 10 kB 36
2.8 Bri6op u npoBepka pazweaunuteneit 220 kB 38
3. OUHAHCOBBII MEHEKEMEHT U pecycpcodPPeKTHB- 39
HOCTb.
3.1 IlnanupoBanue pabOT MO MPOCKTUPOBAHUIO U OMpeE- 39
JIeJICHUE TPYIOEMKOCTH.
3.2 Pacuder 3aTpar Ha MPOCKTUPOBAHKE 42
3.3 Pacuer npuBeneHHBIX 3aTpaT MO BapuaHTaM C OJMHA- 16
KOBOM HAJIe)KHOCTBHIO
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3.4 PacdyeT KamMTaJIBHBIX BIIOKCHUH 46

3.5 Pacuer exeroaHbIx SKCILTyaTallMOHHBIX 3aTpaT 48

4. CommanbHas OTBETCTBEHHOCTH 53

4.1 TlpousBojacTBeHHAs O€30MACHOCTbD. 53

4.2 Dxonoruueckass 0€30IMacHOCTb. 70

4.3 Be30macHOCTh B UPE3BBIYAWHBIX CUTYAIUAX. 73

4.4 Pacuet 3a3emiIeHHS TOJCTaHIIMN 3anaaHo-Cruoupckast 83
CnuCoOK UCIOIB3YEeMOM JIUTEePaTypHI.
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Beenenne

CoBpeMeHHasI MPOMBIIIJICHHOCTh HE MOXET CYIIECTBOBAaThH 0€3 3JeK-
TPUUECKUX MALIUH U allapaToB, MEKTPUUECKUX MeUeH, CBApKH, ANEKTPOXUMHUU U
T.4. [IpuMeHeHne 31eKTPUYECKON SHEPTruu 3HAYUTENbHO MOBBIIIAET MPOU3BOIU-
TENbHOCTh TPYZAA U SIBISIETCS OCHOBOW CO3JaHUsI aBTOMATU3UPOBAHHBIX TEXHOJIO-
TMUYECKUX MPOLIECCOB U MPOU3BOJCTB.

OHepreTuka OOeCeunBaeT SJICKTPOIHEPTHEe M TEIUIOM IMPOMBIILICH-
HbIE MPENNpPUITHs, CEIbCKOE XO3SHUCTBO, TPAHCIOPT, KOMMYHAaJIbHO-OBITOBBIE
HYKIIbI TOPOJIOB, PaO0YMX M CENBCKUX MOCEIKOB.

DnexTpuduKaIus 0Ka3blBaeT ONPEISISIONIee BIUSHAE Ha PA3BUTHE BCEX
oTpaciieil HapOJHOIO XO35HCTBA, OHA SBJIETCS CTEPKHEM SKOHOMHUKH Tocyaap-
ctBa. OTcro1a 0OBbEKTUBHO CJENYyeT HEOOXOAMMOCTh OMEPEKAIOIINUX TEMIIOB pa3-
BUTHS SHEPTEeTUKU U 3JIEKTPUPUKALNHU, HEIPEPHIBHOIO POCTa MPOU3BOACTBA AJIEK-
TPOSHEPTUU U TEILIA.

DNeKTpodHepreTuka B LEJIOM Oojiee 4YeM Kakas-muOo Jpyras OTpacib
HapOJHOIO XO3sIMCTBA, ONpeAEIsieT YPOBEHb PA3BUTHS CTPAHBI.

DHEpProcucTeMa — 3T0 COBOKYITHOCTh DJIEKTPOCTAHIINH, JIEKTPUIECCKHUX U
TEIUIOBBIX CETEW, a TakKe YCTAHOBOK IMOTpeOuTENel 3JEKTPOIHEPTruu U Tera,
CBSI3aHHBIX OOIIHOCTHIO PEKHMOB MPOU3BOJICTBA, PACHPEEICHUS U MOTPEOICHUS
AIIEKTPUYECKONW SHEPTruu W Teruia. YacTh SHEProCHCTEMBI, BKIIOYANOMas B cels
AIIEKTPOCTAHLIMH, DJIEKTPUUECKHE CETU (JIMHUM DJIEKTpOIepeiaud U Mpeodpa3oBa-
TEJNbHBIE MOJACTAHIIMN) U YCTAHOBKH MOTpeOUTENe dNMEeKTPUUEeCKON dHEPTuH, COo-
CTaBJIACT DJICKTPUUIECKYIO CUCTEMY.

DneKTpocHabKeHrnEe U3ydaeT BOMPOCHl MPOU3BOJCTBA 3JIEKTPOIHEPTHUH,

nepeaavr U pacnpeaenacHus (3aekrpoctannuu, JIDI, moacranmmn).
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OCHOBHBIE HANPABJIECHUS PA3BUTHS 3JIEKTPOIHEPTETUKH:

®  HCNOJb30BAHHE HU3KOKAYECTBEHHBIX BUIOB TOIUIMBA;
e  JajpHEHIIEe COBEPUICHCTBOBAHWE DJHEPreTUKH C wucnosnb3zoBaHueM JIOII
HanpsbkeHueM 10 1500kB;
e  JajbHEHIIEe Pa3BUTUE ATOMHOW 3HEPIeTHKU C HCIOJIb30BAHUEM PEAKTOPOB
Ha “OBICTPBIX HEUTPOHAX .

OCHOBOI pa3BUTHSL POCCUHMCKONM 3HEPrETUKH SBIISETCS COOpPYKEHUE
ANEKTPOCTAHUUK O0NBIION MOUTHOCTH. BaKHBIM HampaBiI€HUEM Pa3BUTHS SHEPTe-
TUKH SBJISIETCS] UCIIOJIB30BAHKE SIEPHBIX PEAKTOPOB JUIS CO3AaHMs aTOMHBIX TOL]
Y aTOMHBIX CTaHLIMNA TEIIOCHAOKEHUSI.

Ha 1oyt0 TeniaoBbIX AJIEKTPOCTAHUUN MPUXOIUTCA OOJbIlas 4acTh BbI-
pabOTKU 3JIEKTPOIHEPIUU. DHEpreTudeckon mporpamMmmoit Poccun mpenycmarpu-
BaeTCs JaJIbHEWIIee pa3BUTUE SHEPTOCHAOKAIOLIEH MOJUTUKA. DKOHOMUS SHEpre-
TUYECKHUX PECYPCOB JIOJKHA OCYILIECTBIIATHCS ITyTEM:

e 1iepexojia Ha cOeperaroiire TeXHOJIOTHH;

® COBEpILICHCTBOBAHUS M PEKOHCTPYKUUU 000PYIOBAHUS;

® COKpalleHHUs BCEX BUIOB SHEPreTHUECKUX IMOTEPb M TMOBBIIIEHUS YPOBHS HC-
M0JIb30BaHUSI BTOPUUYHBIX SHEPTOPECYPCOB.

B 1aHHOM JUIIJIOMHOM MPOEKTE PACCMOTPEH BOMPOC O PEKOHCTPYKLIMH MO~
craHiuu 3anaaHo-Cubupckas. Pemenue 3Toro Bonpoca HY>XKHO AJIE TOTO, 4TO Obl
II0CJIE PEKOHCTPYKLMU MOACTAaHIUS UMEJIA YIIYUIIEHHbIE TEXHUKO-3KOHOMUYECKHE
MOKa3aTelM, TO €CTh MPU MUHUMAJIBHBIX 3aTpaTax JIEHEXKHBIX CPEACTB, 000PYI0-
BaHUS W MaTepUaJIOB OHa oOecreunBayia TpeOyeMyro HaJIe)KHOCTh DJIEKTPOCHAO-
YKEHUS U Ka4eCTBO 3JIEKTpo3Hepruu. KpoMe Toro, npu npoeKTHPOBAaHUU 331a4H 110
ANENEKTPOCHAOKEHHIO PEIIAIOTCS KOMIUIEKCHO, C YY€TOM NEPCIEKTUBBI Pa3BUTHSA

noTpeouTeNnei.
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1. Ommcanme cxembl IIC 220 kB 3anagno-Cudupckasn
DneKTpooOOpyAOBaHUE pacCTIpeACTUTENbHBIX yCTpoicTB (PY) nomxHO
YIOBJIETBOPATH YCIOBUSIM paOOThl TP HOMHUHAIBHBIX PEXKHUMAX, MEpeHAINps-
YKEHUSIX, HOPMUPOBAHHBIX MIEPETPY3KaAX U KOPOTKUX 3aMBIKAHUSIX.
Cropona 220 kB noxcranmuu 3ananno-Cubupckas uMeeT JBE CUCTe-
MBI IIMH COEUHEHHBIX MEXKIYIIIMHHBIM BBIKJIIOYATENIEM U OJHY OOXOIHYIO CHU-
creMy ¢ 00xoaHbIM BhikiItouareneM, | u 2-CII nwuratores o asym JIDI1-220
kB ¢ «Tomb — Yeurckorr I'POCx». Ot nojacranmuu 3amaaHo-Cudupckas 0TXo-
nat ase JIDI-220 kB I1C-220 kB «AnTonoBckas» u [1C-220 kB «IlomocyxuH-
ckas». Cropona 110 kB nonacraniuu 3anagno-Cubupckas UMeET OJHY CEKIIU-
OHMPOBAHHYIO CUCTEMY IITUH U OJHY OOXOJHYIO CUCTEMY C 0OXOJHBIM BBIKJIIO-
yaTeaeM, KOTOPBIM UMEeT BO3MOKHOCTh MOICOCIUHATLCA K 11000 cexiuu 110
kB. Cexunn 110 kB coennHAI0TCS MEKCEKIIMOHHBIM BBIKIIFOYATEIIEM.
bonbsmioe mpumeHeHue apToTpaHchopMaropaM IMPUMEHSIOT B yCTa-
HoBKax 110 kB u Bbie. OOBSICHSICTCSI 3TO KOJIMYECTBOM MPEUMYIIECTB, KOTO-
pbI€ OHU UMEIOT IO CPABHEHHIO C TPaHCPOPMATOPAMH.
[Ipu cpaBHEeHUU ¢ TpaHchOpMaATOpaMU TOH K€ MOILIHOCTH MPEUMYIIIE-
CTBa aBTOTPAHC(POPMATOPOB:
eMaJiblil pacxoJl MeY, CTalu, U30JSLUOHHBIX MAaTepUAJIOB;
eMEHbIIIAs Macca, a, CIeA0BATEIbHO, MEHBIIINE Ta0apuThl, UTO
MO3BOJISIET CO3/1aBaTh aBTOTPaHC(HOPMATOPHI OOJBIINX HOMUHAIBHBIX
MOIIIHOCTEH, YeM TpaHC(HOPMAaTOPHI,
eHeOobIIMe oTepu U Oonbimii KIT/I;
e00Jiee 00JICTUCHHBIC YCIOBUS OXJIKICHUS.
Henocratku aBToTpancpopmMaTopos:
®HEO0XO0IMMOCTD TIIYXOT0 3a3eMJICHUSI HEUTpaJIH, YTO TIPH-

BOJIUT K YBEIIMUCHHIO TOKOB ojiHO(da3Horo K3;
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®CJIOKHOCTh PETYJIMPOBAHUS HAMIPSIKCHUS;
®0MaCHOCTb Iepex0/1a aTMOCHEPHBIX NEpEeHATPSIKECHUN
BCJIEJICTBUE AeKTpuyeckoi csizu oomorok BH u CH.

Ha I1C-220 kB 3anagno-Cubupckas yCTaHOBJIICHO JBa MOHMKAIOIIUX
aBroTpancopmaropa ATJITH - 63/220/110/10xB momHOCTRIO 63000 KBA
C aBTOMAaTHYECKUM PETYJUPOBAHUEM HAIPSIKEHUS TOJ HATPY3KOW MUTAIOIINI
nepByto ceknuio 110 kB, Bropas cekuus 110 kB nurtaercs uepes, apyroit AT-
JUTH - 63/220/110/10kB, MCB-110 oTkitoueH.

ABTOTpaHchopMaTopsl 000PYI0BAHBI CIEAYIONUMHU 3alIUTAMHU:

1) I'azoBas 3ammra aBTOTpaHchopMaTopa;

2) I'azoBas 3amuta PITH;

3) duddepennuanpHas 3amura aBToTpaHcGhopMaTopa;

4) TokoBbl€ HAMPABJIEHHBIE 3AIIMTH OT 3AMbIKAHUS Ha 3€MJIIO CTO-
ponbl 220 u 110 B;

5) MakcumainbHast TOkoBas 3amnuTa Ha ctopone 110 kB;

6) Curnanu3zanus OT Neperpy3Ku;

7) Curnanu3aiusi MOBBIIIICHUSI TEMIIEPATYPhl Maclia;

8) Curnanu3zauus MOHWKEHUSI YPOBHSA Maca;

Jlns HagexHoro mutaHus motpedutenedt 110kB u s BO3MOXHOCTH
BBIBOJIA B PEMOHT OJHOTO M3 aBTOTpaHC(HOPMATOPOB Ha MOACTAHIINIO «3araj-
HO-Cubupckas» no cropone 110 kB 3aBenens! ABe 1uHUU ¢ «ToMb - Y CHHCKOM
['POCy.

K cexuusm 10 kB npucoenunensl: TpaHchopmatopsl HanpsbkeHus 10
kB tuna HTMMU-10, nutatomue 1enu u3MepeHus: (CYETUUKU, BOJIBTMETD);
TpaHchopMaTopsl cOOCTBEHHBIX HYx1 Tuna TM-630/10/0,4 kB, kotopsie mu-
TalOT 1IN 000TpeBa, OCBEUIEHUS MOACTAHIIMH, TOA3aPSAIHbIE arperarsbl, 001yB
aBTOTpaHC(HOPMATOPOB.

JIns uenel ynmpaBiieHHUs], 3alIUTHl U CUTHAIM3ALMKU OPUHAT MOCTOSIH-

HBIN OHGpaTI/IBHBIﬁ TOK, Ha IIOACTAHIIMH YCTAaHOBJICHA aKKYMYJIATOpHAas Oara-

pest Tuna OPzS-800.
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BrikimrouaTenn BEICOKOTO HAIPs’KCHWA UCITOJIB3YIOT TP KOMMYTAalluK
SJICKTPHUICCKHX HCHC?I Ha BCCX J3KCILTYATAIIMOHHBIX PCIKMMAX: BKIIOUCHUA U
BBIKITFOYCHHA TOKOB HAI'py3KH, TOKAa HAMAarHM4rMBaHUA TpaHC(bOpMaTOpOB H 3a-
pPAOHOI'O TOKA JIMHUU U IIWH, BBIKITFOUYCHUA KOPOTKOT'O 3aMbIKaHH:A, 4 TAKIKC

IIpU U3MCHCHUAX CXEM JJICKTPOYCTAHOBOK.

EcTb psin TpeboBaHUM, PEIBSIBISIEMbBIE K BRIKITFOYATEIISIM Ha BCEX pe-
KUMax pabOoThI:

— HaJeKHOCTh TPH BBIKIIOYCHUH JIOOBIX TOKOB B TpeeiIax HOMHU-
HaJIbHBIX 3HAYCHUN;
— OBICTPOJICHCTBUE TPU OTKIIFOUYEHHUH, T.€. TAlllEHUE TYTU B BO3MOKHO
MaJblii TPOMEXKYTOK BPEMEHH, YTO BBI3BAHO HEOOXOAMMOCTBHIO COXPAaHEHUS
YCTOMYMBOCTHY MapaJJIEIbHOU pabOThI CTAHIIMM MPU KOPOTKOM 3aMbIKAHUH;
— TPUTOTHOCTD ISl aBTOMAaTUYECKOTO MOBTOPHOTO BKIIOYCHHSI TIOCTE
OTKJIFOUEHUS 3alIUTHI JIEKTPUUECKOH 1IeTH;
— B3pBIBOOE30MACHOCTH U M0Kap00e30M1aCHOCTD;
— y100CTBO 0OCITY>KUBAHUS.
Ha JIDII-220 kB ycranosnenst MB-220 kB tuma BMT-220b-20 060-
PYJIOBaHHBIE CIEAYIONMMHU BUAAMH 3aIUT:
1) JlucraHimoHHAas TpeXCTyleHYaTas 3alliuTa OT MeEXIy(a3HbIX
KOPOTKHUX 3aMbIKaHUU;
2) ToxoBas 3ammTa OT MEXAy(a3HBIX KOPOTKUX 3aMbIKaHUH;
3) 4-x cryneHuaTas HalpaBJICHHAs TOKOBas 3alldTa OT KOPOTKUX
onHO(A3HBIX  3aMBIKAHWI HA 3eMJIIO;
4) JIDII-220 kB nmpuxogsuue ¢ «Tomb - Yeunckoit 'POCy» o6opy-
JIOBAaHBI TaK)Xe€ BBICOKOYACTOTHOW AuddepeHmaibHo-(Ppa3HoN 3amuToMn
JUHUY;
5) Ha JIDII-220 kB npexycmorpeno AIIB m yckopeHue 3amut
nocie AIIB.
Ha JIDII-110 kB ycranoBnenst MCB-110 kB tumos BMT-1105-20

000pyZIOBaHHBIE CIEAYIONIMMH BUIAMU 3aIITUT:
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HUM;

AIIB.

PBC-11

1) MakcumanbHas TokoBas 3amuTta (MT3);
2) JIByxcTyreHuaTasi HalipaBjeHHas: TOKOBAs 3alliTa OT KOPOTKUX
0JTHO(DA3HBIX 3aMBIKAHUH Ha 3€MJIIO;

3) JlucTtaHIMOHHAS 3allliTa OT KOPOTKUX MEXIy(pa3HbIX 3aMbIKa-

4) TokoBas 3alIMTa OT KOPOTKUX MEXKIY(Pa3HbIX 3aMbIKaHUH.

Ha JIDIT - 110 kB mpenycmotpeno AIIB u yckopeHue 3amur nociie

Ha OPY — 220, 110 xB ycranosnens paspsauuku tuna PBC — 220,

0 u PBMI'-220 s 3amdThl OT KOMMYTAIlMOHHBIX M aTMOC(EpHBIX

MepeHaNPsHKEHUH, 3alMINAeT OT NMPAMBIX MonaaaHuid MojaHuil, B 3PY - OITH-

10 kB.

O€EJILHBI

HpOKHaIIKa CHUJIOBBIX U KOHTPOJIBHBIX KaOeJiel BBITOJIHICTCS 110 Ka-
M JIOTKaM U KaOeJTbHBIM KOHCTPYKIUAM.

ABapuitHbIil CITMB Maciia U3 TpaHCPOPMATOPOB MPETyCMATPUBACTCS B

MOJA3EMHBIN pe3epByap.
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2. PacueTrHast 4yacThb.

2.1 PacyeT 3/1eKTPHYECKHUX HATPY30K.

DNEKTpUUYECKUE HArpy3kH CHCTEM 3JIEKTPOCHAOKEHUS ONpEeAeIsioT
JUIS pacueTra MoTepb U KoJeOaHUil HalpsHKeHUsI, BBIOOpa MIaHUPYEeMO 3allu-
Thl, BBIOOpA 4YMCIAa U MOIIHOCTH CHJIOBBIX TpPaHC(HOPMATOPOB, MOIIHOCTH
KOMIICHCUPYIOIIMX YCTPOMUCTB, BBIOOp M IPOBEPKAa TOKOBEIYILUX 3JIEMEHTOB
10 YCJIOBHIO JOITYCTUMOTI'O HarpeBa.

MakcumanbHOE 3HA4YEHHE Harpy3kH 3JIEMEHTOB CHUCTEMBI JJIEKTPO-
cHaOxenust (COC) npuHUMarOT HAMOOJBIINE PACUETHBIE HATPY3KU YCPEIHEH-
HbI€ HA MHTEpBaJe BPEMEHH, 3a KOTOPOE TEMIIEpaTypa 3TUX 3JIEMEHTOB JI0CTHU-
raeT yCTaHOBUBUIETOCS 3HAUEHUS, Prax, - aKTHUBHAs Harpyska, Qmax — peak-
TUBHAsI HATPY3Ka, Smax — MOJHAS Harpy3ka. MakcuManbHbIE HATPY3KU MPUHU-
MaeTcs 3a pacyeTHBIE.

OnpeneneHne pacueTHBIX HArPY30K IIPOU3BOJUTCS B JIBE CTYIICHH.

Ha nepBoii cTynenu oOycinaBiIMBaeTCss Harpy3ka OTIEIbHBIX AJIEKTPO-
IIPUEMHUKOB. 31€Ch MPU pacyeTe MPEANoaratoT OTCYyTCTBUE HCTOYHUKOB pe-
akTuBHON MomIHOCTH B COC. Pe3ynbTaThl 3TOro 3Tamna pacdera u ynotrpeons-
IOTCSl KaK MCXOJIHbIE JJaHHBIE MPH BHIOOpPE KOJIMYECTBA M MOLIHOCTH CHJIOBBIX
TpaHchOpPMATOPOB.

Ha BTOpO# CTyneHu onpenenstor 3IEKTPUYECKUE HArPy3KHU BCEN CETH
COC c¢ ywyeroM MecTa MOJKIIOYEHUS, MOIIHOCTA  KOMIIEHCHUPYIOIIUX

yctporctB B COC U ¢ NPUMEHEHHWEM PEAKTUBHOW MOIIHOCTH CHUHXPOHHBIX

JIBUTATENCH.
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PaccunThIBarOT 3JIEKTpUUYECKHE HArPY3KH XApAaKTEPHBIX Y3JIOB CUCTE-
MBI 3JIEKTPOCHAOKEHHUSI, OCYIIECTBIIACTCS C IEIbI0 BHIOOpA CEUCHUIN MHUTAIO-
IIUX U paclpeleUTeIbHbIX ceTel HanpsbkeHneM 110 U Beime 1000B, yucna u
motrHocTr TparnchopmaropoB TII u 'TII, ceyeHus mmH pacnpeneaTuTeTbHBIX
ycrpoucts TII.

PII u I'TII1, KOMMYTalMOHHOM W 3alIMTHOM ammapaTypbl HAPSIKECHUEM
1o u Beiie 1000 B u T.1.

Pacyer Harpy3ok OCyIIECTBISECTCA OT HU3IIMX K BBICIIUM CTYIICHSIM
CUCTEM 3JICKTPOCHAOKEHHS IO OT/ICIbHBIM PACUETHBIM y3JIaM.

Pacuernas Harpy3ka Ha mmHax 110 kB nmoacTaHimym paccuuThIBaeTCA
CYMMHPOBAHHUSI PACUETHBIX HArpy30K OTIEIbHBIX MOTPEOUTENCH C yUeTOM KO-
s} dunuenra copmemmenus makcumymos Ky = 0,85.

OrnpenenuM pacyeTHbIE HATPY3KHU

Pacuet Harpy3ok Ha mmHax 110 kB npuBezaen B Tabnuue 2.1.

®HOPA. 140205. 008 T13

U3m.

Jlucm Ne dokym. lNodnuck |Jama

Jlucm

19




Tabnuna 2.1 — Pacyer 3JIeKTpUYECKUX HArpy30K

Pacuernas narpyska
HanmenoBaHue cosp/t Pma Qm S
. kBT KBap e
Xo axs KBA
| cexnus
BJI-110
0,97/0,25 41130 10280 42400
Texnonornu. — 4
BJI-110
- 0 0 0
Texnomorny. — 1
TCH-1 0,99/0,13 1168 152 1180
Hroro 1o | cexnu 53970 10043 43880
Il cexmus
BJI-110
0,89/0,5 13460 6730 15120
Texnomorny. — 3
BJI-110
0,99/0,14 13960 1912 13800
Texnomorny. — 2
BJI-110
TV TPAC — 1 0,96/0,28 13150 3682 13700
TCH-2 0,99/0,09 1448 130,32 1463
Htoro o Il cexmn 616,8 133,8 43083
Hroro 786,6 162 87963
PacyeTHBIN TOK KaKA0M CEKIIMU
S 42400
pacu. 1CLI = T = = 230’31A’
3-U +/3:110
S 43083
pace2CI = X — =226,134;
3-U +/3:110
Jlucm
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pN _ 2 S _ 87963 = 461,694.

paculCIII — \/§U _\/§110 (25)

2.2 Bp10op yKc/ia M MOIIHOCTH CIJIOBBIX TPAHC(HOPMATOPOB.

OO61epacrpocTpaHEHHbIN METOJ] pacyeTa MOIUTHOCTH CHUJIOBOTO TpaHC-
dbopmatopa — pacueT C y4ETOM IOCIeaBapUITHON MEePErpy3KH, IOMyCKAeTCs B
MOCJIEaBapUMHOM pEeXUMeE Teperpy3ka cuioBoro tpanchopmaropa Ha 40 %
00JIb1lIe HOMUHAIBHON MOIIHOCTH TpaHcpopmaTopa B TEUEHUE MSATU CYTOK, HO
He Oojiee 6 4acoB B CYTKH, IIPU TOM, YTO JI0 aBapuu TpaHchopmaTop ObLIT 3a-
rpy>keH He Oosee, uem Ha 75 %, a MPUEMHUKH TPEThEl KaTErOpUH B MOCII€aBa-
PUHHOM pexUMEe ObUTH OTKJITIOUYEHBI.

Ha moHwmwxkaromux IMojacTaHIusaX UMERIUX norpeodurteneh |-oit u  |l-oi
KaTeropuu HaJCKHOCTH JOJKHO OBITh YCTAHOBJIEHO JBa CHJIOBBIX TpaHC(HOpMaTo-

pa.

BI)I60p MOITHOCTH CHJIOBOT'O TpaHC(bopMaTopa IMPOU3BOANM H3 YCIIOBHUA
SIp Z Spacq/n’ (26)

riae N — KOJIUYEeCTBO TpaHC(HOPMATOPOB,

S;p — MOLIHOCTB TpaHc(hopMaTopa.

3Has1, pacYETHYIO MOIIHOCTH IS ONpPEICICHUS MOIIHOCTH TpaHcdopMa-
TOpoB Tabnuia 2.1

Spac = 87963 kBA BbIOMpaeM MOIIHOCTb aBTOTpaHC(hopMaTopa

S = 63000 kBA

[IpeanourenHoMy TpaHcpopMaTopy MPOBEPUM IO 3arpy3Kke B HOPMAalb-

HOM pEXUME.

S_...-100

K _ _pacd ,
on.S, (2.7)

riae K, — koapunment 3arpysku.
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« _808,6-100
’~ 2.63000

[Ipu oTkiIOYEeHHH OAHOrO W3 TpaHC(HOPMATOPOB OCTaBIIMKCA B pabore

= 69,81% 2.8)

TpaHchopmarop ¢ yuerom gomyctumoit [1YD 40 % aBapwuifHO# meperpy3ku cMo-

KT IIPOITYCTUTb MOITHOCTD:

1,4-S, =1,4-63000=88200 (BA, (2.9)

T.€. BCIO MOTPEOIIEMYIO TOTPEOUTENIMU MOIITHOCTb.

K YCTAHOBKC HaA IIOACTAHIIHUH IIPUHUMACM Ba TpGX(l)aSHBIX, TpGXO6MOTO‘I-

HBIX aBTOTpaHc(hopmMaTopa, ¢ IyTheM U NPUHYAUTENbHON LIUPKYJISLUUENH Macia TU-

na AT/ILITH-63000/220/110/10.

OCHOBHBIE TEXHUYECKHE JAHHBIE:
Sion — 63000 kBA
Uson — BH-230 kB

CH-121 xB
HH-11 xB
AP, —200 kBt
AP, — 37 kBt
lix — 0,9%
U.—-11%
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2.3 PacyeT TOKOB KOPOTKOI0 3aMbIKAHUS.

KopoTtkoe 3ambikanue (K3) — 310 3ambikanue Mexay (asamu, 3aMbIKaHUE
(a3 Ha 3eMII0 (HYJIEBOM MTPOBOM) B CETAX € 3PPEKTUBHO — 3a3eMJICHHBIMH U TIIYXO
— 3a3€MJICHHBIMU HEUTPAJISIMU M BUTKOBBIC 3aMBIKAHHS B AJICKTPUYCCKUX MAaIllH-
Hax.

KopoTkue 3aMbIkaHust 3apOkKAAIOTCS IPU HAPYIICHUU U3OJISIUU DIIEKTPHU-
yeckux werned. [IpuumHpl HapylIeHUs W30JSIUN: CTApEHUE M BCIEACTBHE 3TOTO
po0oil U30JISIIIMKM, OOPBIBBI MTPOBOJIOB € MAJCHUEM Ha 3€MIII0, HAOpOCHI Ha MPO-
BOJIa JIMHUM DJIEKTPONEpE/layu, MEXaHUUYECKUE TOBPEKICHUS HU30JIAINA KaOelb-
HBIX JIMHAHA TIPY 36MJISTHBIX pa00Tax, yAapbl MOJHUHU B JJUHUU DJICKTPOIEPEIadn
Ap.

Yame Bcero KOPOTKOE 3aMBIKaHUE MPOXOIHUT uYepe3 MEPEeXOTHOE COMpOo-
TUBJICHUE, HAIIPUMEP Yepe3 COMPOTHUBIICHUE DJICKTPUUECKON TyTd, BOSHUKAIOIIEH
B MECTE MOBPEKIACHUS M3OJSIHUHU. Tak e BO3HUKAIOT KOPOTKHE 3aMbIKaHUsS 0e3
MIEPEXOTHOTO COMPOTHBIICHHUS.

B Tpexda3zHbix aieKTpOyCTaHOBKAX MPOUCXOAIT Tpexdas3Hbie U NByxdas-
HbIE KOPOTKHE 3aMbIKaHUs. B Tpex(a3HbIX ceTsax ¢ TIyXo — 3a3eMJICHHBIMU U 3(-
(GEeKTUBHO — 3a3€MJICHHBIMH HEWUTpalIsIMH, JTOTOJHUTEIHHO MOTYT BO3HUKHYTH
Takxke, oMHo(a3zHoe U AByX(a3zHOE KOPOTKUE 3aMbIKAHMS Ha 3eMIIIO (3aMbIKaHHE
IByX (a3 Mexay co00i ¢ OTHOBPEMEHHBIM COSAMHEHUEM UX C 3eMJIEH ).

KopoTkue 3ampikaHUsi, COMYTCTBYIOTCS TOBBIIIEHHEM TOKOB B TIOBpE-
XKICHHBIX (hazax J0 3HAYEHUH, MPEBOCXOMAIINX B HECKOJBKO pa3 HOMUHAIbHBIC
3HAYCHMUSI.

[IpoTekanne TOKOB KOPOTKOTO 3aMbIKaHUSI MPUBOJIUT K YBEIUYCHUIO TIO-
TEphb AJICKTPOIHEPTUN B MPOBOJHUKAX M KOHTAKTAX, YTO BBI3BIBACT WX ITOBBIIICH-
HBIM HarpeB. HarpeB MokeT yCKOPUTH CTapeHue U pa3pylieHUue U30JSIUN, YTPaTy
MEXaHUYECKON MPOYHOCTH IIMH W MPOBOJIOB BHI3BATh CBAPWBAHUE M BBITOPAHUE

KOHTAKTOB H T.II.
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[IpoBoaHMKYM U anmapaThl AOKHBI ObITh CTOWKUMHU K HAarpeBy, T.€. JTOJDK-
HBI 0€3 MOBPEXK/ICHUI BBIJCPKUBATH B TEUCHHUE 3a/IaHHOTO BPEMEHU HAarpeB TOKa-
MU KOPOTKOTO 3aMbIKaHMUSI.

[IpoTekanne TOKOB KOPOTKOI'O 3aMbIKaHUSI COMYTCTBYETCS TAK)KE 3HAUM-
TENbHBIMU AJIEKTPOJMHAMUYECKUMH YCUIMSMHU MEX]y NpoBoAHMKamH. Eciau He
IOPUHATH MEp, MOJ JEHCTBUEM ATHX YCWIMH TOKOBEAYIIME YAaCTH U UX U30JIALUA
MOKET ObITh HapylieHa. TOKoBeaylIue 4YacTd, annaparbl, U 3JIEKTPUYECKHE Ma-
IIMHBI 00s13aHbl OBITh CKOHCTPYMPOBaHbI Tak, YTOOBI BbIIEPKATh O€3 MOBpEKIe-
HUN yCUJIMS, KOTOPbIE BO3HUKAIOT IPU KOPOTKOM 3aMbIKaHUH, T.€. JOJIKHBI 00Ja-
JIaTh AJIEKTPOAUHAMUYECKON CTOMKOCTHIO.

KopoTkue 3aMbIkaHusi COMyTCTBYIOTCS MOHMKEHUEM YPOBHS HAIIPSIKEHUSI
B AJIEKTPUYECKOUN CeTH, 0COOEHHO BOJIM3U MECTA MOBPEKICHUS.

g obecriedeHus] HaJEKHONU pabOThl YHEPTOCUCTEM U IPENOTBpPALLECHUE
HOBPEXACHUN, TP BO3HUKHOBEHUU KOPOTKOI'O 3aMbIKaHHUS HEOOXOAMMO OBICTPO
OTKJIFOYATh MOBPEXKIEHHBIN yyacTok. K MepaMm, yMeHbIIalOUUM ONAaCHOCTh Pa3BU-
TUSl aBapuil, OTHOCUTCSI TaKXKe MpPaBWIbHBIN BBIOOP amnmapaToB MO YCIOBHSIM KO-
POTKOr0 3aMbIKaHUs, IPUMEHEHNE TOKOOTPAaHUYUBAIOIIUX YCTPOUCTB, BBIOOD pa-
LUOHAJIBHOW CXEMBI CETH U T.II.

KopoTkoe 3aMbIKaHHE CONPOBOXKAAETCS MEPEXOIHBIM IIPOLIECCOM, MTPU KO-
TOPOM 3HAYEHUE TOKOB M HANPSKEHUM, a TAKKE XapaKTep WX U3MEHEHHUs BO Bpe-
MEHH 3aBHUCST OT COOTHOIIEHHUSI MOITHOCTH U COTMPOTHUBIICHUSI HICTOYHUKA MTUTAHUS
(reHeparop, cUCTEMa) M LIENH, B KOTOPOW IPOM30LLIO MOBpexkaeHue. C ydeToM
ATOTO BCE BO3MOKHBIE CIIy4al KOPOTKOTO 3aMBIKAHUSI MOKHO YCJIOBHO Pa3feiHTh
Ha JIB€ TPYIIbI, @ UMEHHO: KOPOTKOE 3aMbIKAHUE B LIETIAX, MUTAIOIIUXCS OT IIMH
HEM3MEHHOTO HaNpsDKEHUs (PHEProCUCTEMBI) U KOPOTKOE 3aMbIKaHUE BOJIU3M Te-
HepaTopa OrpaHUYEHHON MOILHOCTH.

OcHOBHBIE JOMYUIEHUs, NPUHUMAEMBIE IIPU PacyeTe TOKAa KOPOTKOro 3a-
MBIKaHUSL:

®  paccuuThIBaeTCs Tpex(a3HOe KOPOTKOE 3aMbIKaHHE, T.K. OHO CHM-

MCTPHUYIHOC, 8 TOKN MAaKCUMAJILHbBIC,
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®  pacyeTHOE MECTO KOPOTKOTO 3aMBIKAHHS BBIOMPAIOT TaK, YTOOBI TOK
KOPOTKOTO 3aMbIKaHUsl, MPOTEKAIOUINI uepe3 BbIOMpaeMblil anmapar, ObUT MaKCH-
MaJIbHO BO3MOKHBIM;

®  BCE UCTOYHHUKHU, OT KOTOPHIX MOKET MOJIy4aTh MUTAaHUE MECTO KOPOT-
KOTO 3aMbIKaHus, paboTatoT napasmuienasHo u ux J/C cxoastes no dase;

®  pacyeTHOE MECTO KOPOTKOTO 3aMBIKaHUS BHIOWPAIOT AJISI TOTO, YTOOBI
TOK KOPOTKOTO 3aMbIKaHHs, MPOTEKAIOUIM uyepe3 BBIOMpaeMblil ammapar, ObLI
MaKCHMaJIbHO BO3MOYKHBIM;

®  AKTHUBHBIM COIPOTHUBIEHUEM MOXKHO INpeHeOpeub, €ciau OHO Oolee
4YeM B TPH pa3a yCTylaeT UHIYKTUBHOMY,

e  BEJMYMHA HANpPsDKEHHs MpPU pacuere TOKOB Oepercss Ha 5% Oomblie
HOMHHAJIIBHOTO.

®  CONPOTHBIIEHUE KOPOTKOI'O 3aMbIKAHUS CUMTAIOT PaBHBIM HYIIIO, T.€.
aHAJIM3UPYETCS METANTNYECKOE KOPOTKOE 3aMbIKaHHE;

®  COMPOTHBICHWEM KOMMYTAI[MOHHBIX allapaTroB, HCTOYHHMKOB, Ka-

O€NbHBIX MEpEMBIUEK TPEHEOPETAIOT, T.K. OHO MaJIo;

Jlucm

®HOPA. 140205. 008 T13

U3m.

Jlucm Ne dokym. lNodnuck |Jama




110 kB otkmtouen. CrnenoBaTesibHO, B pac4eTe TOKOB KOPOTKOTO 3aMbIKaHHS YUH-

[IpenycmarpuBaeTcsi pasneiibHas pabora Tpanchopmatopos, T.e. MCB-

K1

Ks

K>

S

Pucynok 2.1 — PacueTHas cxema

TbhIBACM TOJILKO OAHY BCTBbD,

00Ty, B Mpolecce NepPeKIIOUeHH, Ha TIOACTaHIIMU B pacuere TokoB K3 He y4HThI-

BacTCA.

KparkoBpemeHHOe BKIIIOUEHHE TpaHCHOPMATOPOB HA MapalICIbHYIO pa-

[To pacueTHOI cxeme pucyHok 2.1 cocTaBisieTcsi cxema 3aMelIeHHs PUCY-

Apyras aHaJIOrM4Ha.

HOK 2.2 nns onpeaenenus: K3 B toukax K; — K.

U3m.
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Xc
X1 § K1
220kB — ;KB
X2 f
X4
/Y'Y
3 -
Ky 115kB

X
10,5«kB

g

Pucynok 2.2 — Cxema 3amelieHus

HpI/I pac CUUTBIBAHUHU TOKOB KOPOTKOI'O 3aMbIKAHUSA YUUTBIBAIOTCA IBa OC-

HOBHBIX PCKHNMaA pa6OTI>I CCTHU: MaKCHMaHBHBIﬁ, Koraa IOAKJIFOYCHBI BCC JJICMCH-

ThI paCCManHBaeMOﬁ 9HCProCUCTCMEI, U MHHI/IMaJIBHBIf/'I, Koraa 4aCTtb 3JICMCHTOB

OTKJItOUEHA. Pe3ynbTaThl pacueToB HCHOJB3YIOTCSA ISl ONPENEICHMs] yCTPOUCTB

PEIIEUHOM 3aIUThl U ABTOMATUKH, ONIPEAETIEHNS CKBO3HOTO U YAAPHOTO TOKOB IIPU

BBIOOpE anmapaToB U MPOBOJHUKOB.
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HpOI/IBBeI[eM pacdeT B OTHOCUTCJIbHBIX CAWMHHIIAX.
3aI[aI[I/IMC$I 0a3UCHBIMH BEJIMUYMHAMH:

ba3ucnas MOIIHOCTD

S, =1000 MBA

ba3ucnbie HaIIPAKCHUA

U,, =230 xB
U,, =115 xB
U,, =10,5 kB

Paccumraem Ga3uCHBIIN TOK

S 1000

I S =2,51 kA

?oJBU,, +f3-230 (2.10)
S 1000

|, =—b = =5,02 kA4

2o Bu, 3115 (2.11)
S 1000

l ., = £ = =54,99 x4 2.12

BoJBU, 3105 (212)

OnpeneneHne COMPOTUBIEHUN CXEMBI

ComnpoTtuBiienne aBToTpanchopmaropa

w —WUe +Ugc —Uey) S5 _ (357+11-219) 1000
L= . - .

X, = =3,94 oe.
’ n-100 S 1.100 63 o€ (2.13)
Ug, +U., -U 35,7+21,9-11
x, = x, = WentVen V) S, (357~ ) 1000 2 4 pe (2.14)
n-100 S osimp 1-100 63
U., +Ug. —U 21,9+11-35,7
4= CERA T ) 5 _ ( )-1000 =0 oe. (2.15)
n-100 S mp 1-100 63
OJ1C u conpOTHUBIEHUE IHEPTOCUCTEMBI
U 230
E.=—S=—=10e
U, 230 (2.16)
u2z s 2307 -1000
Xe=—C =L = >=0,2 0e (2.17)
Sy; Uy 5000-230
Jlucm
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COHpOTI/IBJ'IeHI/IH BO3AYHIIHBIX JIMHUMN

_X,-L-S; _0,42:35:1000
n-uz 1.2307

X, =0,278 o.e. (2.18)

— Pacuer Toka kopoTkoro 3ambikanus B Touke K1 (mmuab1 220 kB)
[lepuonuueckas ciaraemasi Toka K.3. B MMCHOBaHHBIX €AUMHUIIAX, KA.

E. 1

l, =1, =——1,=——-251=525«x4

k1 = o X+ X, 5170 2.0,278 (2.19)
Y 1apHbIii TOK K.3., KA.
i =i, =v2-1,,-K,=~/2-525.1,85=13,74 d, (2.20)

_ —0,01/z,
rac Ky _l+e IMTOKA3bIBACT IIPCBBINICHUC YAAPHOI'O TOKa HaId aM-

IUTUTYIOU MIEPUOJNYECKON COCTABIISIONIEH;
— Pacuet Toka kopoTkoro 3ambikanus B Touke K, (mmubr 10 kB)

HepHOIIquCKaH cJlaracmasi TOKa K.3. B MMCHOBAHHBIX CAMHHIIAX

. E

1, =1, = c 1, =4,65 kA

x2 = 1o X .+ X, +X,+X, 53 (2.21)
Y mapHBbIi TOK K.3.
i =i, =v21,,-K, =2-4,65-1,85=12,16 x4, (2.22)

— PacueTt Toka kopoTkoro 3ambikanus B Touke K3 (bt 110 kB)

HepI/IOI[I/I‘IeCKaH cjlara€Mas TOKa K.3. B MMCHOBAHHBIX CAWMHUIIAX

.. E

' =1, = ¢ ., =114 x4

3 — 1110 X1+ X, +X,+X, B2 (2.23)
Y 1apHBIN TOK K.3.
iy =i, =V21,,-K, =+2-1,14-1,85=2,98 x4, (2.24)
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2.4 Bb100p OCHOBHOI0 3JIEKTPOOOOPYAOBAHUS MOACTAHIMHI

JUIsi mpeanodTeHus anmapatoB M NPOBOJHUKOB ISl MEPBUYHBIX IeNei
AJIEKTPOYCTAHOBOK JTOJIKHBI YUUTHIBATHCS:
® TIPOYHOCTH M30JIILIMHU, HEOOXOAUMAs JUI HAZCKHOM paObOThI B JUIUTEIHLHOM
pEXHUME U MPU KPATKOBPEMEHHBIX IEPEHAPSIKEHUAX
® JIOIIyCTUMBII HarpeB TOKaMU B JJINTENbHBIX PEXKUMAX;
® CTOMKOCTH B PEKHME KOPOTKOTO 3aMbIKAHUS;
® TEXHUKO-2KOHOMHYECKAs 11eJ1eCO00Pa3HOCTh;
® JJOCTAaTOYHAsi MEXaHUYECKasi MPOYHOCTH;
® JIOMMYCTUMBIE OTEPU HANPSLKEHHSI B HOPMAJIbHOM M aBapUMHOM PEXHMaX.
Ha nanpsioxenue 220 kB BoiOupaem:
® BBICOKOBOJIBTHBIE BBIKIIOYATENH
® BBICOKOBOJIbTHBIE Pa3beIMHUTEIN
— Ha nanpspokenne 110 kB BeiOnpaem:
® BBICOKOBOJITHBIE BBIKIIOYATENH
® BBICOKOBOJIbTHBIE Pa3beINHUTEIN
— Ha nanpsoxkenne 10 kB BoiOupaem:
® BBICOKOBOJITHBIE BBIKIIOYATENH
Boe16op amnmaparypbl BBICOKOTO HANpsKEHHUs] CBOAUTCS K KaTaJOKHBIM
JTAHHBIM JIJ151 COMIOCTABJICHUS PACUETHBIX TaHHBIX.
CocTtaBuM TaOJIUIBI COMOCTABJICHUSI YKa3aHHBIX PACUETHBIX U JOIYCTH-
MBIX BeIMYMH. JlJI1 HaAeXHON paboThl pacyeTHBbIC BEIMYMHBI JTOJKHBI OBITH

MCHBIIC JOITYCTUMBIX.
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2.5 Bpi0op BbIKIIOUATE el Ha HanpsiakeHue 220 kB.

Brikirrouarenb — 3T0 KOMMYTallMOHHBIN aniapar, MpeaonpeaeICHHbIN T

BKIIFOUCHHMA N OTKIIOUYCHUA TOKA.

Brikimrouatenu SBISIOTCS OCHOBHBIM KOMMYTAallUOHHOM aIlllapaTOM B

QJICKTPUYCCKUX YCTAHOBKAX, OHH YHOTpC6JI}IIOTC$I JJIA BBIKITFOYCHHS M BKIIFOUCHU A

OCIIi B JTFOOBIX PCXKHUMaX: HCCUHXPOHHAA pa60Ta, X0JIOCTOM X044 MAJIUTCIIbHAas

Harpyska, neperpy3ka, KOpoTKoe 3aMbIKaHUE.

K BBIKITIOYATEIISIM BBICOKOTO HAIIPSKCHUA JOJIKHBI ITPCABABIIATECA BBICO-

KHe TpeOOoBaHUS:
® HAJCKHOCTh OTKJIIOUYEHHUS JIFOOBIX TOKOB;

® CKOPOCTb JICUCTBHS;

¢ IIPUTOAHOCTD IJIA 6BICTpO,H€ﬁCTBYIOHI€FO ABTOMAaTH4YCCKOI'O BKIIFTOYCHMHSI,

® JICTKOCTh PEBH3UU U OCMOTpPa KOHTAKTOB,;
® B3pPLIBOOE30IMACHOCTH U T0KapOOE30MacCHOCTh;

® ya00CTBO TPAHCIIOPTUPOBAHUS U HKCILTyaTaIINH.

Brixirouarenu OIIPCACIIAIOT II0 HOMHWHAJIbHBIM 3HAYCHUAM HAIIPSXKCHUA U

TOKa, MO POAY YCTAaHOBKHM M YCJIOBHSIM pa0OThl, 0 KOHCTPYKTHUBHOMY BBINOJIHE-

HUIO, IIO OTKJ'HO‘IaIOHleﬁ CIIOCOOHOCTH. HpeI[HOIITCHHBIC BBIKJIFOYATCJIN HCIIBITHI-

BAIOT HAa 3JIEKTPOJUHAMHYECKYI0O U TEPMUYECKYIO YCTOWYHMBOCTH MpPHU TOKAX KO-

POTKOI'O 3aMbIKaHHA 1 Ha Hp@I[CJ'IBHBIfI TOK BKJJIIOYCHHA.

Pacuérnbiii Tok onpenenutcs mo Gpopmyiie:

S, 63000
HOM.T \E'UHOM ﬁ-ZZO

I =165,34

C y4€ToM BO3MOKHOM Meperpy3Ku TPaHCPOPMATOPOB:

1,4-S, _ 1,4-63000

| - = 231,54
e BU,,,  f3-220

(2.25)

(2.26)
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YcnoBus BeiOOpa u npoBepku Boikatovyareneit 220 kB, 110 kB, 10 kB u3-

JIOKEHBI B Ta0mnax 2.2 — 2.4.

Tabnuna 2.2 — Beibop u npoBepka Beikiatouareneid 220 kB

Brikmrouarens 220 kB tuma

TexHUYECKas XapaKTepucTHKa u | Y CJIOBHE BBI0O- BMT-2205-20
YCIIOBHOE 0003HAYCHHE pa ¥ IPOBEPKU Pacuérnbrie KaranoxHeie
JTAaHHBIC JTAaHHBIC
HomunaneHOE HanpsiKkeHue
Uwp = Uy 220 220
BeIkTrodarensd, U g, kKB
PacuétHpIil IIMTEIBHBIN TOK | py 2
165,3 1000
IJ1aBHBIX Henew, | py, A liom T
HanGonpmmii TOk TIaBHBIX | py 2
231.5 1000
IICIICH, I PH> A IMaKC T
HomunanbHBINA TOK OTKITIOUE- l o 2
5,25 20
HUA, | HO» KA, |"K1
HomuHanbHBIN TOK 3IEKTPO-
JVHAMUYECKON YCTOMYMBOCTH | . 3)
5 5 Ty 21y 13,74 52
(mOmyCTUMBINA YJIapHBIA TOK
npu K3), 1y, KA
ToK TepMHUUECKON yCTOWYH-
0,09
4,48, |— =0,78
BOoCTH, | Ty, KA, 3a Bpems t 3 20/3
HTY
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[Tosicnenus k Tabmure 2.2.

[Tosicuenus k Tabnuie 2.2.

U 4 - HoMUHaNbHOE HAIPSKEHUE YCTAaHOBKH, KB;

| won T - HOMHUHATIBLHOE 3HAYCHHUE TOKA TpaHchopmaTopa, A;
| vaxe T - HAHOOJBIIIEE 3HAaUCHUE TOKA TpaHcpopmaTopa, A;

%, - PaCCUMTaTh JICHCTBYIOLIECE 3HAUCHHE Tpex(azHoOro Toka KOPOTKOTO

3aMBbIKaHHUSI B MOMEHT pa3MbIKaHUSI KOHTAKTOB BbIKJIOUaTess B Touke K2, (mpunu-
MaeTCs paBHbIM YCTaHOBUBILIEMYCSI TOKY KOPOTKOIO 3ambIKaHus l.,, KA (Tabnuua );

i@y - pacyeTHBIN yAapHBIA TOK KOPOTKOTO 3aMbIKaHUA, KA

|, - ycTaHOBUBIIMICS TOK KOPOTKOTO 3aMbIKaHUs, KA;

t 1 - npuBeIeHHOE BpeMs JEHCTBUS KOPOTKOTO 3aMbIKAHMUS,

t 7 =0,09 c;

t g - BpeMs OTKJIIOYEHHS BBIKJIIOYATENsI (MHTEpBAJ BPEMEHH OT MOMEHTA
MOJIa4y PEJEUHON 3alIUTONM UMITYJIbCA HA KATYLIKY OTKJIFOUEHHUS 10 MOJHOTO pac-
XOKJIEHUSI KOHTAKTOB BBIKJIFOUATEIS), C

Bpemst oTkitoueHust BhIKIIOYATENs (B 11 MpeaBApUTEIbHO BHIOPAHHOTO
BBIKJIIOUaTens cocrasiseT 0,08 c;

t ury - BpeMsi, KOTOpPOMY OTHECEH HOMUHAJIBHBIM TOK TEPMUYECKON YCTOM-
yuBOCTH | yry (MO JaHHBIM 3aBoda - m3rotoButens). Jis BeikmtodaTenern BMT-
220b-20 cocraBnsier 3 c.

OxoHuaTenbHO BbIOMpaeM Bbikitouarensb (B) tunma BMT-220b-20, mano-
MacisiHblil (M), TpexnontocHslii (T);

HOMMHAJILHBIN TOK OTKJIFOUeHUS 20 KA;

MpEIEIbHBIN CKBO3HOM TOK 52 KA;

TOK TepMHUECKO#l cToitkocTu 20 KA 3a BpeMs JIelcTBus 3 C,

noiHoe Bpems oTkiouenus 0,08 c.

Jlucm
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2.6 Bri0op BbIKIIOUATe 1€l Ha Hanpsixkenue 110 kB

Pacuérnbiii Tok onpenenuTcs mo GopMmyiie:

S, _ 63000 ..., o

HOM.T :\E'UHOM xﬁ-llo

C y4€ToM BO3MOKHOI Meperpy3Ku TpaHCPOPMATOPOB:

__Ll4-s, 1463000
B, 3110

[TosscHenus k Tadmuie 2.3 aHAJIOTUYHBI OSICHEHUAM K Tadauie 2.2.

tp=0,09 c;

=462,94 (2.28)

Bpems oTkimrodeHust BeIKIIOYaTeds B IS MpeIBapUTEIHbHO BBIOPAHHOTO
BBIKJIIOUaTens cocranisieT 0,08 c;

t HTY - BPCMA, K KOTOPOMY OTHCCCH HOMMHAJIbHBIM TOK TepMI/I‘IeCKOf/'I

ycToiuuBocTH | yry ms Beikirouareneir BMT-110b-20 cocrauser 3 c.

Jlucm
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Tabnuma 2.3 — BeiGop u npoBepka BoikitouaTened 110 kB

Brikntouarens 110 kB tuna
TexHuueckas XapakTepucTuka | Y ClIOBUC BBIOO- BMT-1105-20
1 yCIIOBHOE 0003HAYEHUE pa v IPOBEPKHU PacuérHrie Karanoxusie
JIaHHBIC JTaHHBIC
HomuHnanbeHO€E HamnpsbkeHue
Uwp =2 Uy 110 110
BeIKTIOUaTens, U yp, KB
Pacu€THbIN 1JIMTENBHBIN TOK
lpg = luour 330,7 1000
TJIaBHBIX Henew, | py, A
HaunOonpmmmii TOK TJIaBHBIX
. ISTE N 462,9 1000
menei, | py, A
HoMuHanbHbBIN TOK OTKIIFOUEC-
o = 1"k 1,14 20
Hud, | go, KA,
HomuHanbHbii TOK 37E€KTpO-
JUHAMUYECKON YCTOMYUBOCTH | . 3)
5 5 Fug 21 7y ks 2,98 52
(mOomyCTUMBINA YJIapHBIA TOK
npu K3), 1y, KA
Tok TepMUUYECKON YCTOWYHU-
0,09
1,82-,[— =0,315
BOCTH, | Ty, KA, 3a Bpems t 3 20/3
HTY

U3m.

Jlucm Ne dokym. lNodnuck |Jama
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2.7 Bui0op BbIKIIOUATe el Ha HanpsiskeHne 10 kB

Pacuérnbiii Tok onpenenuTcs mo GopMmyiie:

S, _ 63000 .., 20

HOM.T — \E'UHOM ﬁ-10,5

C y4€ToM BO3MOKHOI Meperpy3Ku TpaHCPOPMATOPOB:

1,4-S 1,4-63000
| =— T == =48504
MAX.T \fg'UHOM \/§-10 (2.30)

[TossicHenus k Tadmuiie 2.4 aHaJIOTHYHbBI OSICHEHUAM K Ta0auie 2.2.
tn=0,13c;

[Tpunumaem Boikitouarenu tuna BMITD-20.

Jlucm
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Tabnuma 2.4 — BeiGop u npoBepka Boikiatouateneid 10 kB

Texuudeckas XapaKTCPUCTHKA U

YCJIIOBHOC 0003HayeHHE

HomunansHOE HAIIPAKCHUC

BBIKITFOUaTensd, U yg, KB

PacuéTHbIil 1IUTENbHBINA TOK

TJIaBHBIX LieneH, | py, A

HanOonpImii TOK TIaBHBIX

menei, | py, A

HomuHanpHBIN TOK OTKJTIOYE-

Hus, | o, KA,

HomuHanbHbIi TOK 37IEKTPO-
JWHAMUYECKON YCTOMYUBOCTH
(IOMMyCTUMBIN YOapHBII TOK

npu K3), 1y, KA

Tok TepMHUECKON yCTOWYH-

BoCTH, | 1y, KA, 3a Bpems t yry

Brixmrouarens Tuna
VYcaosue BeiOOpa BMIIDS-20
U TIPOBEPKHU PacuértHble Karamoxxabie
JTaHHBIE JTAHHBIE
Ump=>2Ugy 10 10
| o 2 lyou T 3428,6 630
| o = Lyake T 4800 630
| o = 1"ko 4.65 20
i >0 %y o 12,6 52
,0,13 i
7,07- T—1,27 20/4

U3m.

lMoonuck | [Jama
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2.8 Bri0op u npoBepka pa3beaunureeii 220 kB.

PEIB’LCI[I/IHI/ITGJ'II/I OTHAaroT HOpPCAIIOYTCHUC 110 HOMHUHAJIBHBIM 3HAYCHUAM

HaIIPpsAKCHUA WM TOKA, TUIIY YCTAHOBKH H YCIOBHAM pa6OTI>I, KOHCTPYKTUBHOMY

BBINIOTHEHNIO. [IpeanodTeHHble pa3beAMHUTENN MTPOBEPSAIOT HA AJIEKTPOAUHAMMU-

YCCKYIO U TCPMHUYCCKYIO YCTOﬁqHBOCTL IIpHU TOKaX KOPOTKOI'O 3aMbIKAHHU .

YcaoBust BeIOOpA U MPOBEPKHU Pa3bEAUHUTENCH U3JI0KEHBI B Ta0IHIIE 2.5.

Ha OPY — 220 kB x ycranoBke mpuHumaem paszbeaunurtens PHJI3-2-

220/1000Y1 - pazpeauHUTENh HAPYKHOW YCTAaHOBKH JIBYXKOJIOHKOBBIW, C JBYMS

(2) 3azemusitomiMu Hokamu, HampstkeHue 220 kB, HomunansHbil Tok 1000 A,

J1s1 paboThl B yMepeHHoM kinmate (Y), kateropus pasMmenieHus (1) Ha OTKphITOM

BO3YyXC.

Tabnuua 2.5 — Beibop 1 npoBepKa pazbeIuHUTENEH

PHJI3-2-220/1000V1
TexHuyeckas XapakTepucTUKa U | Y CIOBHUE BBIOO-
Pacuetnnie | KaTtamosxHbie
YCJIOBHOE 0003HAUYCHUE pa 1 MPOBEPKHU
JIaHHBIC JIaHHBIC
HomunanbsHOE Hamnpsxe-
U.p=Uy 220 220
nue, U, ,,, kB
PacuérHpIil 1auTenbHBIN
5 o 2> Lion T 163,6 1000
TOK TJIaBHBIX 1ienel, | py, A
HauOopmii TOK riaBHBIX
. | o 2 e T 229 1000
nenew, | py, A
HomuHanbHBIN TOK DJICK-
TPOJAUHAMHUYECKOU YCTOWUUBO- ] @)
Tug 21y 13,03 100
CTH (JIOITyCTUMBIN yIapHBII TOK
IIpu K3), i HJ > KA
Tok TepMHUUECKOU YCTOM- | o204 (0175
;] = my 4
quBOCTH, | Ty, KA, 32 Bpems t yry my ~ _ 061 40/4
Jlucm
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3 OUHAHCOBBIN MeHEIKMEHT, pecypco3pGeKTUBHOCTH U pecypcocoe-

pexxeHnue

Lenpro pa3gena sSBAsSETCS pacyeT CPABHUTEIBHON SKOHOMUYECKOH dpdek-

TUBHOCTH KaIlMTAJIbHBIX BJIOXKCHMU Ha PECKOHCTPYKIHUIO ITOJACTAHIIMU U COIIOCTAB-

JICHUA pa?>pa6aTI>IBa€MI>IX IIPOCKTHLIX BAPUAHTOB. PaCCMOTpI/IM ABa BapHuaHTa:

1) ycranoBka AByx aBTorpaHcopmaTopos tuna ATJIIITH-125000/220/110
2) ycraHoBKa aByx aBroTpancopmaropo tuna ATAIITH-63000/220/110

3.1 IliianupoBanue padoT N0 NPOCKTHUPOBAHUIO U ONpee/ieHHe TPY/10-

€MKOCTH.

Jlyist pacyeTa OCHOBHOM 3apa0OTHOM TUIaThl COTPYAHUKOB COCTABIISIEM Tpa-

¢uK BbIoaHEHUS padoT Tabauua 5.1.2.

I[JI?I OIIPpCACICHUA TPYAOCMKOCTH BBIIIOJHCHUS ITPOCKTA CHadalla COCTaBUM

IICPCYCHb OCHOBHBIX 3TAIIOB U BUA0B pa60T, KOTOPBIC JOJIZKHBI OBITH BEITIOJIHEHEL.

Jns ompenesieHusl OKUIAeMOT0 3HAYEHUS! MPOJAOJIKUTEILHOCTH padoT t,,. mpu-

MEHHUM BapUaHT, OCHOBAHHBIN HA UCIIOJIb30BAHUU TPEX OUEHOK: tmax , tmin, Lie.

t

0IiC.

— tm’

n +4 'tH.e. +tmax
6

rae tmin— Kpardaifias mpojoJDKUTENIBHOCTh JTAaHHOM paboThl (ONTUMHUCTUYECKAs

OIIEHKA);

t,.. — HanboJee BO3MOXKHAS, TI0 MHEHUIO SKCIIEPTOB MPOJAOIKUTEILHOCTh PA0OTHI

(peanucTryecKas OlCHKA);

tmax — CaMast JUIMTENNbHAS TTPOJIOKUTEILHOCTD PAOOTHI.

N3m. | [lucm

Ne dokym.

lNodnuck

[lama
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Tab6nuna 3.1.1 — Onucanue rpaduka BHIIOJTHEHUS pabOT

CoTpynHuk KomnnuectBo O6o03HaueHmne Ha
IHEen rpaduke
PykoBoautenn 90
Benymuit umxenep 90
Nnxenep 90

®HOPA. 140205. 008 13

U3m.
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Tabnuna 3.1.2 — Dransl BEINOTHEHHS paObOT U rpauK BHINOIHEHUS paboT

Ne HaumenoBanue pado- | IlorpeOHas uncieH- IIponomxuTenbHOCTD
I'paduk BbIMONHEHHS pabOT, THU
JTa- ThI HOCTB, Yell. padoThI
ma tmin tu.@. tmax to.wc -11| 12-18 |19-23]|24-28|29-33|34-38| 39-46 |47-50[51-54 55-67 68 - 83 84-90
0-1 Pa3pabotka 3anaHus PykoBoauTtens 5 6 7
Benyuuii unxeHep
Nuxenep
1-2 ITon6op kagpos Pyxosonutens 4 5 6
Benyuuii unxeHep
Wnxenep
2-3 C6op u n3yuenue PyxoBonutens 7 8 9
JIUTEpaTypbl Benyuuii unxeHep
Wnxenep
3-4 AHanm3 nomy4eHHOM Pyxosonutens 4 5 6
uHdopmanuu Benyuuii unxeHep
Nuxenep
4-5 Br16op BapuanTa PykoBoauTens 4 5 6
PEKOHCTPYKIIUU Benymuuii nnxeHep
Nuxenep
5-6 | Bsibop obopynoBaHus PykoBoauTens 4 5 6
Benymmii unxenep
Wnxenep
6 - Pacuer ToxoB K3 u PykoBoauTens 4 5 6
7 pEeNeHHOM 3aIuThl Benymuuii unxeHep
Wnxenep
7-8 OKOHYATEeNbHEIH pac- PykoBoauTens 7 8 9
YeT BapuaHTa Benyuuii unxeHep
Nuxenep
8-9 JlopaboTka PyxoBonutens 3 4 3
Benyuuii unxeHep
Wnxenep
O- BriBozb! u npeoxe- PyxoBoaurens 3 4 3
10 HUSA 110 Benymuuii naxeHep
MpoJIeNaHHoOM paboTe Wuxenep
10- Odopmiterne oTyera PykoBoauTens 12 13 14
11 110 IPOJIETIAHHOM Benymuiuii nnxeHep
pabore Wuxenep
11- Bemonnenne rpadu- PyxosonuTens 15 16 17
12 YecKoi Benymmii umxenep
4acTH Wnxenep
12- IIpoBepka u ciaua PyxoBoaurens 5 6 7
13 MIpOeKTa Benymmii unxenep
Wnxenep
Hroro 77 90 92




3.2 Pacuer 3aTpaT Ha IPOEeKTHPOBaHUE

3arpatel, 0Opa3yronme ce0eCTOMMOCTh MPOAYKIMU TPYIIUPYIOTCS B COOT-

BCTCTBHUHU C UX SKOHOMHUYCCKUM COACPKAHHUCM I10 CICAYIOIIHNM DJICMCHTAM:

1.MaTepuanbHbIe 3aTpaTHI;

2.011aTa TPY/Ia;

3.0TYHUCIICHUS] B COLIUATIbHBIE (DOH]IBI;
4.amopTH3aIHs OCHOBHBIX (JOHJIOB,;
5.MpoYHeE 3aTPATHI;

6.HaKJIaTHBIE PACXOJIbI.

1. MarepuanbHbl€ 3aTpaThl BKIIOUYAIOT B CEOSL:

pacxoJHble MaTepHalibl (Oymara, KapTpUIKU JJIsl IPUHTEPa, TUIOTTEpa, pyd-

KU, U3TOTOBJICHUE CJIaliJI0B), CBEJICHHBIC B IPUBEICHHYIO HIDKE Tabmuiry 3.2.1.

MarepuanbHbie 3aTpaThl.

Tabmnma 3.2.1

Marepunan Enununa namepenus | KonmuectBo | CtoumocTs, pyo.
[leyaTHas 6ymara [Tauka 1 210
Huck CD-RW . 2 70
Kani. ToBapsl . 6 140
Kaprpumx . 1 1100
UTOI'O N, =1520

2. Pacuet 3apaboTaHHOM TUTATHI.

T, - uucao0 1HEH paboTHI.

311,y = ((29000-1,1-1,3)/21)-90 =177 729 py6.,

rane  29000- oxmnang

1,1 — xoadpunHeHT 3a HEUCTIOIB30BAaHHBIN OTITYCK

1,3 — paitoHHbIl KO3 dULIHEHT

31T sep. wmenep =((25000-1,1-1,3) /21) -90 = 153 215 pyo0.,
3IT ykenep = ((15000-1,1-1,3) /21) -90 =91 929 py6.,

U3m.
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CBoaum pacuetsl B Tabnuiy 3.2.3

Taomuna 3.2.3

3apaboTHas miiaTta UCIOJHUTENEH.

Bpewms 3ansiTo- 3m,
Hcniomaurenn I'pynna Oxman p.
CTHU JTHEU pyo.
PykoBoautenn 3 29000 90 177 729
Benyuuii uHXeHep 2 25000 90 153 215
UH)XEHEp 2 15000 90 91 929
Uroro 422 873

®onp 3apaborHoit iarel G311 = ) 31T .,

D311 =422 873 p.

3. Pazmep oTuncnennii Ha CONHAIBHBIE HYX bl cocTaBiseT 26% ot O3II.

CyMMa HauMCJIEHUN Ha COLMAIIbHBIE HY Kbl COCTABIISIET:

N ., =422 873 - 0,26=109 947 py0.

4. AMOPTHU3ALIMOHHBIE OTYUCIIEHUS CuUTaeM 1o cienyromei popmyne. Cre-
nuanbHOe 000pYAOBaHUE YUYUTHIBAETCS B CMETHOM CTOMMOCTH B BHUJE€ aMOpTHU3a-

IMOHHBIX OTYUCIIEHUM 110 popMmyIie:

Tu
. = H, D,
am — Txan
rae @, - nepBoHavyanbHasi CTOUMOCTb 000PYIOBaHUS;
H, - Hopma amopTuzanuu;
T, - KOTU4YECTBO JHEN UCIOIB30BAHUSL 000PYIOBAHUS;

T xan— KOJIMYECTBO KAJCHAAPHBIX THEU B TOAY.

Jlucm
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AMOpTI/ISaHI/IOHHBIe OTYHUCJICHUA

Ta0muna 3.2.4

Hanmenosanne | KomamuecTBo D, p H,,% T, auen N.p
Kommnsrorep 3 r. 90 000 0,2 20 987

[TpunTep 1 M. 8 000 0,2 10 44
Cron 3 L. 45 000 0,1 53 604
Cryn 3 HIr. 21 000 0,2 53 610
Uroro 2245

AMOPTH3aLIMOHHBIE 3aTPaThl COCTABISAIOT U, =2245 pyOnei.

5. IIpoune pacxonsl :

U,,,=0,1(311 + U, + gyt Uey)

W,, = 0,1(422873 + 1520 + 2245 + 109947)=53659 py6.

6.Haknagneie pacxoasl npuaumaeM 200% ot O3II:

H,=2 - ®3I1

Hp=2-422873 = 845 746 p.

CebecTonMOCTh MPOEKTA:
C,= WU, + 311 +U,, + U,,+ U, + H,
C,= 1520 + 422 873 + 109947 + 2245+53659+845746=1435990 p.

[Tpunumaem pentabenbHOCTh 20%, TPUOBLIL:
H6 = Cn : 0,2
Il=1435990 - 0,2 =287 198 p.

CTtouMOCTh IPOEKTA:

]—[H:CH+H6
I, =1435990 + 287 198 =1 723 188 py6

U3m.
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Cwmera 3aTpar npeacrasieHa B Tadbauue 3.2.5

Ta0muna 3.2.5

Cwmera 3atpar

Bug pacxonos O6o3HaueHue Cymma, p.
MaTtepualibHbIE 3aTpaThl n, 1520
3apaboTHas 1u1aTa 311 422 873
AmMopTuzanus U, 2 245
OTyucaeHns Ha COLIUATIBHBIE HY XK IbI U, 109 947
[Tpoune pacxomabl Uy, 53 659
HaxknaHbie pacxo/ibl H, 422 873
CebecToMMOCTh MIPOEKTa Cy 1435990
[TpuObLIL Il 287 198
CTrouMOoCTh MpoeKTa I, 1723188
Jlucm
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3.3 Pacuer npuBeJeHHbIX 3aTpPaT MO BAPHAHTAM € OJMHAKOBOI
HA/1EKHOCTBIO

OKOHOMHUYECKHM KPHUTEpPUEM, IO KOTOPOMY ONPENEISIOT HaWBBINOJIHEH-
M BapuaHT, SABJIAECTCS MUHUMYM IMPHUBEACHHBIX 3aTpaT, pyO/To/l, BEIYUCIEHHBIX
o dhopmyiie

3=py - K+H1 (3.1)

rJie Py — HOpMa JUCKOHTa, 1/rox (11 pacueToB yCTaHOBOK SHEPreTHKH py, = 0,15);
K — enqmHOBpEeMEHHBIC KaUTAIBHBIE BIOKEHUS, PYO.;

n- CKCTOAHBIC SKCINNIYATATUMOHHBIC 3aTPAThI, pY6

3.4 PacyeT KanUuTAJIbHBIX BJI0KEHU I

Kanuranbnapie BrokeHuss K BKITIOUaroT 3aTpaThl HA OCHOBHBIC (POHIBI U
00opoTHBIE cpeacTBa. Tak Kak 0OOPOTHBIE CPEACTBA B CUCTEME 3JIEKTPOCHAOKe-
Hus HeBemKH (1 — 2%), TO UM MOXHO MpEeHeOpeyb.

OcHoBHBIE (POH/IBI BKIIOYAIOT CTOMMOCTH 000pYy10BaHUs, 3aTPaThl Ha
YCTaHOBKY, MOHTaX, HaJaJKy U MPOOHBINA MyCK 000PY/I0BaHUS U alIapaTypsl, 3a-
TpaThl HA TPAHCTIOPTUPOBKY.

[Ipu pacuerax mpuHUMAeM CpeIHHE 3HAUYCHHS HAYUCIIEHUS MO BUAAM J0-
MOJIHUTENBHBIX 3aTpaT B % K CTOUMOCTH 000PYIOBAHUS:

TPaHCTIOPTUPOBKA 3-10%

3arOTOBUTEIILHO-CKIIACKUE 1,2-15%

YCTaHOBKa M MOHTaX 5-20%

MyCK M PETyIUPOBKA 2-3%

utoro 11,2 -34,5%

B nannom pacuere npunumaercs 20 %.

Jlucm
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Pe3ynbTaThl pacuera cBoaum B Tabnuiy 3.1.

Tabmuua 3.1 — Pacuet kKanuTaloBIOKEHHUI Ha 000PYyI0BaHUE

Ne Bapu- | Hanmenosanme smek- | Kon—Bo | Llena 1 mr. | tensHpie | MTOro mo

JlonoaHu-

aHTa TPOOOOPYIOBAHHUS IIT. pyo. 3aTparbl | BapUaAHTY
pyo.
Sueiika’ aBTOTPAHC-
1 dbopmaropa AT- 2 1552500 | 3105000 | 6210000
JIUTH — 125000 kB-A
Sueiika’ aBTOTPAHC-
2 dopmaropa  AT- 2 1347500 | 2695000 | 5390000

JILITH — 63000 kB-A

* Tloka3zarenm CTOMMOCTH SYEMKHM aBTOTpaHC(POpMATOpa YUUTHIBAIOT

YCTaHOBJICHHOE 00opynoBaHue (aBToTpaHchopmaTop, KaOeabHOE XO3SHCTBO B

npeaenax s4erku u 1o nanened B OIlY, a Takke maHenu ynpasJieHUs, 3alUThI U

aBTOMAaTHKH, ycTaHOBIeHHbIEe B OI1Y, oTHOCAIIUECS K siueiike, THOKKUE CBSI3U aBTO-

TpaHchOPMATOPOB U JIP.), MaTEpPHAIbI, CTPOUTEIHHBIC U MOHTAXHBIC PAOOTHI.

Pacuer kanuTaOBNOXEHUN 7151 KQXJOTO BapUaHTa:
K=K, K

Bapuanrt 1.

K=1723188 + 6 210000 =7 933 188

Bapuanr 2.

K=1723188+5390000=7 113188

Jlucm
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3.5 Pacuer eskeroHbIX IKCILIyaTAlHOHHBIX 3aTPaT
Bropsim BaXXHBIM, MTOMHMO KaIuTaJIOBIOXKEHUH, TEeXHHUKO-
HKOHOMUYECKUM IOKA3aTEJIEM SIBJISIFOTCS HKCIUTyaTal[MOHHBIE 3aTpaT (M3AEPKKH),
HEOOXOUMBIE AJIs HKCIUTyaTal[ii SHEPTeTHIECKOro 000py0BaHu.
DKCIUTyaTallMOHHbIE 3aTPaThl, pyO., ONPEAEISIOTCS U3 CeIyIoIen
hopMYyIIBL:
U=U, +HU, +U" (3.2)

obcn nom

Bapwuanr 1.
507725+158664+ 676272 =1342661
Bapuanrt 2.
455245 +142264 + 695544 =1293053

rae U,,— exxerogHpie aMOpTU3alMOHHbBIC OTYUCIICHUS, PYO;

No6en — TOMOBBIE pacxoibl Ha OOCITYKMBAHUE U TEKYITUH PEMOHT AJIEKTPO-
obopynoBaHus, pyo;

N, ;or — CTOUMOCTB TOJIOBBIX TIOTEPH IIEKTPOIHEPTHUH, PYO.

OTuucneHrst Ha aMOPTU3ALMIO BKIIIOYAIOT U3AEPKKU Ha KalUTaIbHBINA pe-
MOHT M Ha HAKOIUICHUE CPEACTB, HEOOXOAUMBIX JJIsl 3aMEHbI (PEHOBAILIMM) U3HO-
IIEHHOTO ¥ MOPAJIbHO yCTapeBIIero o0opyaoBanus. OTUHUCICHUS HA aMOPTU3AIUIO
TEM BBIII€, YEM MEHbIIIE CPOK CIIyKObI 000pyaoBaHus. OTUUCICHUS HA OOCITYXKU-
BaHUE MpeJIHa3HAYEHBI JIJIs TOJAJIepKaHUusi 000pyAOBaHUSA B paboyeM COCTOSTHUHU.
Jns mpenoTBpallleHUs] TOBPEXKACHUN BCE AJIEMEHTBI CETH IMOJBEPrarTCs NEpPUo-
JUYECKUM OCMOTpaM U MPOPUIAKTUUECKUM UCTIBITAHUSM. DTH MEPOTIPUATUS Pu-
HAaHCUPYIOTCS U3 OTYUCIICHUM HA TEKYIIUNA PEMOHT.

Exxeromnbpie aMOpTHU3allMOHHBIE OTYUCIICHHUSI, THIC. PYO.

u,=°~P, K (3.3)

rae P,,— HOpMa aMOpTU3aIMOHHBIX OTYUCIECHUN, Yo (1711 CUIIOBOTO

anekTpoobopyaoBanus P,,= 6,4 %)
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Bapuanr 1.
U, ,=0,064-7933188 =507725 pyo.
Bapuanr 2.

i, =0,064-7113188 = 455245 pyo.

['onoBBIE pacxo/ibl HA 0OCITYKMBAaHUE U TEKYIIUN PEMOHT, pyo.

u, =°P_. K

oocn obcn

riae Pys.; — HOpMa 3aTpat Ha obcimyxkuBaHue, %o (171 CUIIOBOTO

slIeKTpoodopyaoBanus P,,= 2 %).

4/T0/I.

Bapuanr 1.

i, =0,02-7933188 = 158664 py6.

O

Bapuanr 2.
U, ,=0,02-7113188 =142264py6.

CTOMMOCTB TOAOBBIX OTEPh AKTUBHOW 3JIEKTPOIHEPIHH, PYO.
a,,,=AP T

Bapuanr 1.

77,2-8760=676272, py6.

Bapuanr 2.

79,4-8760 = 695544 pys.

rae AP — cpenHeronoBbie MOTEPU aKTUBHON MOIIHOCTH, KBT;

T, — TomoBOE Bpemsi BKJIIOYCHUS dJeKTpoycTaHOBKM T, = 8760

[ToTepu akTUBHON M PEAKTHBHOW MOIIHOCTH B aBTOTpaHchOpMa-

TOpax CpaBHUBAEMBIX BAPUAHTOB OMpeIeIIsieM 0 popMyJsiaM:

AP, =AP,, +AP,, - 3> kBr
Bapuanr 1.

65+305-0,2° =77,2 . xBr
Bapuanr 2.

45+215-0,4° =79,4  xBr

(3.4)

(3.5)

(3.6)

(3.7)

(3.8)

(3.9)

(3.10)
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MoTKax Tpanchopmaropa, kBT;

rae AP A P, — HOMUHaIbHBIC aKTUBHBIE TIOTEPHU B CTAJIH U 00-

B — ko3 dunmeHT 3arpy3ku TpaHchopmaTopa.

AQ, =AQ,, + °-S,, U, %-1/100, kBap

AQ,y =S, - 1,,%-1/100— mocTOHHAs COCTABIAIONIAs IOTEPH PE-

AKTUBHOW MOIIHOCTH, KBap.

AQ,; =S, -U,%-1/100 — peakTuBHas MOLIHOCTS, IIOTPEOIAEMAst

TpaHchOpMaTOPOM MPH MOJHON HArpys3Ke, KBap.

1% - TOK X0J0CcTOTO0 X014, %O.

U % - HanpspKeHne KOPOTKOTO 3aMbIKaHus, %o.

Pacuer IIOTCPb, TCXHUYCCKUC TAHHBIC aBTOTpaHC(bOpMaTOpOB CBCIACM B

Tabnuiy 3.2.
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Tabnuna 3.2 — PacueT noteps B aBTOTpaHchopMaTopax

Ne Bapu-

aHTa

KonuyecTBO U TEX-
HUYECKUE TaHHBIE

aBTOTpaHcpopMaTopa

Koaddunment

3arpysku 3

[Torepn ak-
TUBHOU MOIII-

"Hoctu AP

IToTepu peak-
TUBHOUN MOII-

HocTu AQ

ATILTH — 125
MB-A
Sy =125000 xB-A

AP .= 65 kBt

AP ., =305 kBt
1% = 0,5 %
Us% =45%

Spaca = 25028,1 xB-A

B=0,2

77,2 kBT

2875 kBap

B 2X AT/ILITH —

125 MB-A

154,4 kBt

5750 kBap

ATJUTH - 63 MB-A
S = 63000 kB-A
AP =45 kBt
AP , =215 kBt
1% = 0,5 %
Us% =35%
Spaca = 25028,1 xB-A

B=04

79,4 xBt

1726,2 kBap

B 2X AT/LITH — 63 MB-A

158,8 kBT

3452,4 xBap
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Pe3ynbrarhl pacueToB NpUBEAECHHBIX 3aTpaT CBOAUM B Tabnuiry 3.3.

Tab6muma 3.3 — [IpuBeaeHABIC 3aTpaThI, pyo

N= I/IaM + I/IOGCH + C3
Ne 3=p,*K+U1 Da K
I/IaM I/IOGCH I/IHOT
1 2 532 640 0,15 7933 188 507 725 | 158664 | 676 272
2 2 360 032 0,15 7113188 455245 | 142 264 | 695 544

[IpuBenenHble 3aTpaThl 3a S NeT, pyo.
3=p,*K+U1 (3.12)
3, =0,15-7933188+1342661 = 2532640 py6.

3,=0,15-7113188+1293053 = 2360032 pyO.

B pesynbrare mpousBeAEHHBIX PacYETOB ONTUMAIbHBIM MO SKOHOMUYECKUM
MOKA3aTEeIsIM SIBJIAETCS BapUAHT 2, XapaKTEpU3YIOIUNHCI MUHUMAaJIbHBIMU MpPUBE-
JeHHBIMU 3aTpaTamu (Ha 12% Hubke MpUBENIEHHBIX 3aTpat 1no Bapuanty 1). Crneno-

BaTEJIbHO, MPUHUMAEM BAPUAHT C YCTAHOBKOW JBYX aBTOTpaHC(HOPMATOPOB MOIII-
HOCTBIO 110 63 MBA.
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4. CoumajbHasi OTBETCTBEHHOCTD.
Ilenbro JaHHOTO pa3fena SBISETCS aHAJIU3 BPEIHBIX M OMAcCHBIX ()aKTOPOB,

BIUSIOIINX HA OKPYXKAIOLIYIO Cpelly MpU PEKOHCTpYKIMHU noactanuuu 220xkB 3a-
nagHo-Cubupckasi.

4.1 llpousBoacTBeHHas1 0€30MACHOCTb.

Ha npeanpustusx padoTarolmmue MOTYT IOABEPraTbcsl BO3ICHCTBUIO pas-

JIMYHBIX OIMACHBIX U BPECJAHBIX NPOU3BOACTBCHHDBIX (l)aKTOpOB.

Bpenublii npou3BoacTBeHHBIH (akTop — dakTop cpeapl W TPYIAOBOTO
mpoiiecca, BO3ACHCTBUE KOTOPOro Ha pabOTAIOIEro MNPy OMPEACICHHBIX YCIOBUSIX
MOXET BBI3BATh MPOGECCHOHAIIBHOE 3a00JI€BaHNE, BPEMEHHOE MJIUM CTOMKOE CHH-
XKeHue paboTOCOCOOHOCTH, TOBBICUTh YACTOTY COMAaTHYECKUX U MH(PEKIIMOHHBIX

3360H€BaHHﬁ, IMPUBCCTHU K HAPYHICHUIO 3A0POBbA IIOTOMCTBA.

OmnacHblii NPOU3BOACTBEHHBIH (AKTOP - (PaKTOp Cpelbl U TPYAOBOIO
npoliecca, KOTOPbI MOXKET ObITh IPUYUHON OCTPOro 3a00JI€BaHUS WJIM BHE3AIMHO-

IO PE3KOro yXyIIICHHS 310POBbS, CMEPTH.

OnacHble W BpeHBIC MPOU3BOJACTBEHHBIC (DAaKTOPHI TOJAPA3ACISIOTCS 10
['OCT 12.0.003 Ha cnemyromnue Kiacchl: (puznueckue, XUMMUYECKUE, OUOIoTHYe-

CKHE U NICUXO(PU3NOIOTHUECKHE.

@DFOPA.140205.000.113
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Knaccudukanus onacHbIX U BpeAHBIX MPOU3BOACTBEHHBIX (DaKTOPOB Mpe-

CTaBJICHA Ha pHUC. 2.

Takas KJ'IaCCI/I(l)I/IKaHI/Iﬂ H€06XOI[I/IMa AJIs1 BBIABJICHUSA OIIACHBIX WM BPCAHBIX
IMPONU3BOJACTBCHHBIX q)aKTOpOB, KOTOPBIC MOT'YT UMCTb WJIM UMCIOT MCCTO Ha IIPO-
HU3BOACTBC, U B KOHCYHOM HTOI'C IJIA MTOJTHOM HCfITp&J'IPB&HHH HJIN YMCHBIICHHA

BJIMSTHUS 3TUX (PaKTOPOB.

OauH ¥ TOT XK€ OMAacHBIM WM BPEIHBIM MPOU3BOJCTBEHHBIN (aKTOp IO
MIPUPOIE CBOETO JEUCTBHS MOKET OTHOCHUTHCS OJTHOBPEMEHHO K Pa3IMYHBIM KJlac-
caM. BeiOOp METOZI0OB U CpeACTB oOecreueHusi O€30MacHOCTH JOJKEH OCYIIECTB-
JSITHCS Ha OCHOBE BBISIBJICHUA ATUX (DAaKTOPOB, MPUCYIIUX TOMY WJIM UHOMY IPO-
U3BOJICTBEHHOMY OOOPYIOBaHHIO WJIM TEXHOJIOTHYECKOMY Mporieccy. O4eHb Bax-
HO YMETb WJEHTU(UIHUPOBATH OMACHOCTb, T. €. BBISIBUTH U MPU3HATH, YTO OIac-
HOCTb CYIIIECTBYET, u OTpeeInTh

cC XApPaKTCPHUCTHUKMH.

| ONacHEle H BpelHEE TPOHZBOICTECH HEE haKTopL |

__——— \

DHIHIECKHE X HMHYECKHE BEHonoruyeckue

¢ Ir{IDd]H SHOMOTHYECKHE
HCOUHANEHERS

|

-
P \
e

—

e Tl
JTIEHEY LIHECH [Mo xapakTepy IMo nvyTH MatoreHHEe DMH3aHUecKHe HepeHo-
MA L HEL BOZAEHCTRHA NPOHHKHO- MHEPOOPraHH3- Meperpy 3K NCHXHYSCKHE
M MEXAHHIMEL, Ha OpraHHiM BEHHA MEl (BAKTepHH, Neperpy Kl
MCKPEL M BPLICH qeloBeKa B OpPraHuzM TPUGKH, BHPYCEL,
pacIaBIeHHOTO YeMoReEd PHEKETCHH) sl CTATHUSCKHE
METAIIIA. J’ H Mpoay KT [MepeHanpaxeHne
FNEKTpHYECKH TOK. HX HH3Hede- AHATTHIATOPOR
DNeKTpUUeckan avra.| | TOKCHUHELE, Yepes ATENEHOCTH
FKCTpeMAanbH bl pasIpaiaK- OpraHel L JHHAMHYECK HE
FHAYMEH HA LIHE, KaHLEPO- | JEXaHHS, - MOHOTOHHOCTL
TeMIepaTyvpel, TeHHEIS, KTV I0THO- Tpvia
J]a_imxmocm BOZOYXA. EWHT;JEﬂJ;{IL KM e HL BrRITORAS
OBLILIEH HELE e - TPAKT. e FTT

! HEYCTPOEHHOCTE .
YPOBHH IHPYHOLLIHE KOMHLIE Ls.| ZMOLHOHATLHEE
SMEKTPOMATHHTHEIX NOKPOBLE Neperpyski
14. nqrﬂn'mgymu.mx ué:nm‘}acme CounaleHo-
MS.;‘_\- 1eHUI, 1y mMa, OB OJOUKH Ly | skoHOMITECK HE
e e npoGaeMe

Puc. 2. Knaccudukaius onacHbIX U BpEAHBIX TPOU3BOICTBEHHBIX (PaKTOPOB
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4.1.1 Ananu3 onacHbIX M BPeIHbIX POU3BOACTBeHHBIX axTopos (OBIID)

[Ipu »skcrutyatanuu nojacTaHiuu 3anagHo-Cubupckas 00CITyKHUBAIOIIUMA
NEPCOHAJ MOJBEPraeTCcsi BO3AECUCTBUIO CIEIYIOIIUX ONACHBIX U BPEIHBIX (akTo-
pOB:

OmnacHeble (pakTOpBbI:
- OINACHOCTb MOPAXKEHUS DJICKTPUUECKUM TOKOM;

- MHoXXapHas OMacHOCTb;

- JIBIKYIIHECS MAIIMHBI U MEXAHU3MBI;

Bpennbie pakTopsl:

- TOBBILICHHBIN YPOBEHD AJIEKTPOMArHUTHBIX MOJIEH;

- TOBBIIICHHBIN YPOBEHb CTATUYECKOTO JICKTPUUECTBA;

- OTKJIOHEHME OCBEILICHHOCTH;

- IIyMbI U BUOpaLIMH;

- MHUKPOKJIUMAT;

- NOBBILICHHAS 3aIIbUUIEHHOCTh U 3ara30BaHHOCTb;

J{nst mpeoTBpaIieHus BIUSHUS OMAacHBIX (JaKTOPOB HA MEPCOHAI, OOCTYKHU-
BAIOLLIMM NOACTAHIIUIO, IPEAYCMATPUBAIOTCS CIEAYIOLIUE MEPOTIPUSATHS:

- TepcoHan JOJDKEH aeicTBoBarh coriacHo IITh mpu paGore B 3mekTpo-
YCTaHOBKaXx;

- TP HEBO3MOXKHOCTH OTPAHMYCHUS BPEMEHH MpeObIBaHUS TIEPCOHANA 10T
BO3JICHCTBUEM DJIEKTPOMATrHUTHOTO MOJsI HEOOXOAUMO MPUMEHUTH HKPAHUPOBA-
HUE PaboYMX MECT: dKpaHbl HAJ IEPEXO0IaAMH, SKPAHUPYIOIINE KO3BIPHKU U HABECHI
HaJ mKadaMu yIpaBlIeHUs], CbEMHBIE YKpPaHbl IPH PEMOHTHBIX paboTax.

- YCTaHOBKa 3a3eMJISIONIETO KOHTYpaA, 3a3eMJICHUE M 3aHyJieHue o00opyo-
BaHUA,

- COOJII0/IEHNE PACCTOSHUM 10 TOKOBEIYIIUX YaCTeH;

- BBINOJHEHUE OPTaHU3AIMOHHO TEXHUUYECKUX MEPOIPHUATHH s Oe3omnac-

HOTO TIPOBEICHUS PadoT.

Jlucm

DFOPA.140205.000.113

U3m.

Jlucm Ne dokym. lNodnuck | Jama

55




[Tepen HagaoM paboT B YCIOBUSX MPOU3BOIACTBEHHOTO pHUCKa HEOOXOIMMO
BBIZICIUTH OTIACHBIC JJIS JTFOJICH 30HBI, B KOTOPBIX MOCTOSIHHO JEHCTBYIOT WM MO-
TYT JCHCTBOBATh OMAacHbIC (haKTOPHI, CBSI3aHHBIC WM HE CBSI3aHHBIC C XapaKTePOM
BBITIOJTHSIEMBIX Pa0doT.

K 30HaM OCTOSTHHO ACHCTBYIONMIUX OMACHBIX (PAKTOPOB OTHOCSATCS:

- MecTa BOJIU3M OT HEM3OJUPOBAHHBIX TOKOBEAYIIMX YACTEH AIIEKTPOYCTa-
HOBOK;

- MecTa BOJIM3H HEOTPaKICHHBIX MepenaaoB 1o Beicote 1,3 u Goree.

K 30HaM MOTEHIMAIBEHO OMACHBIX TPOW3BOJCTBEHHBIX (DAKTOPOB CIICTyET
OTHOCHTB:

- YYaCTKU TEPPUTOPUU BOJU3U CTPOSIIIIETOCS COOPYKEHUS;

- 30HBI TIEPEMENICHHSI MAIlIMH, 000PYI0BaHUS WU MX YacTeH, pabounx op-
raHoB.

Mecrta BpeMEHHOT0 WM MOCTOSHHOTO HaXOXJACHHUS PaOOTHUKOB JOJIKHBI
pacrmosaraTeCs 3a npeaeIaMu ONacHBIX 30H.

Ha rpanuiiax 30H MOCTOSIHHO JEHCTBYIOIIUX MPOU3BOJCTBEHHBIX (PAKTOPOB
JIOJDKHBI OBITh YCTAHOBJICHBI 3aIIUTHBIC OTPAKICHHUSA, a 30H MOTEHIIMAILHO OIac-
HBIX MPOU3BOJICTBEHHBIX (PAKTOPOB - CUTHAJIBHBIC OTPAKIEHUS U 3HAKU Oe3omac-
HOCTH.

4.1.2 Bimsinue ONACHBIX M BPEIHBIX MPOU3BOJACTBEHHBIX (haKTOPOB Ha Mepco-

HaJ
Iopa:xxenus Jixoaei 3J1eKTPUIECKHMM TOKOM.

DJCKTPOYCTAHOBKH M UX YaCTH JIOJDKHBI OBITH BBITIOJHEHBI TAKUM 00pa3om,
9TOOBI PAaOOTHHKH HE TOJBEPTajvCh OMACHBIM M BPEIHBIM BO3JCHCTBUSM DJICK-
TPUYECKOTO TOKA U DJIEKTPOMATHUTHBIX TOJICH, U COOTBETCTBOBATH TPEOOBAHUSIM
AIEKTPOOE30IIaCHOCTH.

Cornacuo I1YD (cm.m.1.1.13) B OTHOIIEHUH OMACHOCTH MOPaXEHUS JIFOACH
IEKTPUUYECKUM TOKOM TEPPUTOPHS MOJCTAHIIMU MPUPABHUBAETCS K 0CO0O0 omac-

HBIM ITIOMCUICHUAM.
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[Ipu npou3BoACTBE padOT Ha AEHCTBYIOLIEH MOACTAHIMU HEOOXOAMMO CO-
OmogaTh TpeOOBaHUS K 3alIUTE JIIOJEH OT OMACHOTO U BPETHOTO BO3ACHCTBUSA
AIEKTPUYECKOT0 TOKAa B COOTBETCTBUH CO CJIEAYIOIIMMU HOPMATUBHBIMU JOKYMEH-
TaMH:

- IlpaBuna ycrpoiictBa amekrpoyctanoBok ([1YD);

- IlpaBuna TeXHUUYECKOU IKCILTyaTaIlMU SJIEKTPOYCTAaHOBOK MOTpeOUTENEH;

- [IpaBuiia mo oxpaHe TpyJa IpH 3KCIUTyaTallly JIEKTPOYCTAHOBOK;

- CHull 12-03-99 «be3onacHOCTh Tpyia B CTPOUTEILCTBEY.

[lepcoHan CTpPOUTENBHBIX OpPraHU3alUM, BBIMOJHAIONIUNA PabOTHl B JEii-
CTBYIOIIMX 3JIEKTPOYCTAaHOBKAaX OTHOCHTCS K KOMaHIUPOBAHHOMY MEPCOHAIY.

Jlomyck K paboTe 3TOro nepcoHasga NpoUu3BOJUTCS B COOTBETCTBUHU C TPeOoO-
BanusiMu 1i1aB XLVI u XLVII - [lpaBun no oxpane Tpyna mpu 3KCIUTyaTaluu
IIEKTPOYCTaHOBOK.

CTpouTeIbHO-MOHTQXKHBIE PAa0OTHl C MPUMEHEHUEM MAIllMH B OXPaHHOU
30HE JACUCTBYIOLIECW JMHUM d3JiekTporepenaun u Ha OPY mopacranmuu crenyer
MPOU3BOJIUTH MOJ HEMNOCPEIACTBEHHBIM PYKOBOACTBOM JIMIIA, OTBETCTBEHHOTO 3a
0e30MacHOCTh MPOU3BOACTBA PA0OT, MPU HAIMYMUK MUCHMEHHOIO pa3pelieHus: op-
raHu3allid BIAJeNblla JUHUU U Hapsga-IoIMycKa, ONpeAeIsIonero 0e30MmacHbIe
YCIIOBHS pabOT U BBIJIaBAEMOI'0 B COOTBETCTBUU ¢ TpeOoBanusamu m.4.12 CHulll12-
03-99 npwu BeIMONTHEHNHU TPeOyeMbIX Mep 0€30MacHOCTH.

OnekTpoOe30MmacHOCTh — 9TO CHCTEMa OPTraHU3AIMOHHBIX U TEXHHUYECKUX
MEpONPUATUA U MEXAaHUYECKUX CPEICTB, 00ECIEUMBAIOIINX 3aIIUTY JIIOAEH OT
BO3JICHCTBHSI DIIEKTPUUECKOTO TOKA, JIEKTPUUECKON TyTHU 3JEKTPOMArHUTHOTO MO-
JISl U CTaTUYECKOTO AJIEKTPUYECTBA.

DeKTpo0e30MacHOCTh JOJKHA 00eCIIeunBaThCS:

- KOHCTPYKIHUEH 3JIEKTPOYCTAHOBOK;

- TEXHUYECKUMHU CIIOCO0aMH U CPEACTBAMU 3aIUTHI,

- OPraHU3AIMOHHBIMU U TEXHUYECKUMHU MEPOTIPUSATHUIMHU.

Jliist obecrieuenus 3auThl OT CIIY9aitHOTO TPUKOCHOBEHUSI K TOKOBETYIIIUM

YacTSAM MPUMEHSIOTCS CIEAYIOIUE CIIOCOOBI U CPEJICTBRA:
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- 3aIUTHBIE 000JI0UKH (TPYOBI, TOTKU, OpOHs Kabemneil);

- 3AIIUTHBIC OTPAXKICHUS (BPEMEHHBIE WJIH CTAllHOHAPHBIC);

- 6e30IacHOE PACTIOIOKEHNE TOKOBEIYIIUX YaCTEeH;

- M30JILUIO TOKOBEAYIIMX uacTeil (pabouyro, HOMOJHUTENIBHYIO, YCHUJICH-
HYI0, IBOMHYIO);

- M30JIALIUI0 paboyero MecTa;

- 3alIUTHOE OTKJIIOUEHUE;

- IpeAynpeauTeNbHas CUTHATU3a1Msl, OJJOKUPOBKA, 3HAKU 0€30MacHOCTU

- CpeACTBa MHANBUAYATHLHOMN 3aITUTHI.

Jliist oGecieueHusI 3aIUThl OT MTOPAKECHUS YJICKTPUISCKAM TOKOM TIPH TIPH-
KOCHOBEHHHU K METaJUIMYECKUM HETOKOBEAYIIUM YaCTsIM, KOTOPbIE MOTYT OKa3aTh-
Csl TIOJT HAIIPSKEHUEM B PE3YJIBTATE MMOBPEKIACHHUS M3OJISIIINY, PUMEHSIOT CIICTY-
IOLIUE CIIOCOOBI:

- 3aIIUTHOE 3a3EMJICHHE;

- 3aHYJICHUE;

- BIpaBHUBAHHE MOTEHIINATIA;

- Majioe HamlpsDKEHUeE,

- KOHTPOJIb U30JIALINH.

Texnuueckue cnocoObl U CPeICTBA MPUMEHSIIOT Pa3eIbHO WM B COUYETAHUU
JPYT € APYTrOM TaK, YTOOBI 0OecredrnBaIach ONTHMAbHAS 3alUTA.

JIJist 3a1UThl 0OCITYKMBAIOIIIETO MEPCOHANa OT MOPAKEHUMN IIIEKTPUUECKUM
TokoM Bbilie 1000 B B pacrniopsbkeHun nepcoHana UMEIOTCS CIEAYIOIMINE 3alUT-
HBIE CPEJICTBA:

a) OCHOBHBIE:

— U30JIUPYIONTUE IITAHTH;

— U30JIUPYIONTUE U DJIEKTPOU3MEPUTEITHHBIC KIICIIIN;

— yKa3aTenau HapsHKCHMUS;

— yKa3aTeau HanpspKeHH 111 (Da3supOBKH.

0) IOIIOTHUTEIbHBIE:

— IUDJIEKTPUYECKUE NTEPUYATKH, OOThI, KOBPUKHU;
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— U30JIMPOBAHHBIE MOJCTABKU, HAKIIA/IKH;

— IURJIEKTPUUYECKUE KOJAaKH;

— IIEPEHOCHBIE 3a3EMJICHNUS;

— OrPaJUTEIBbHBIE YCTPOWCTBA,

— TUTAKaThl U 3HaKW O€30MaCHOCTH.

K pabote B ayeKTpOyCTaHOBKAX JOMYCKAIOTCS JIUIIA, MPOILIEAIINE HHCTPYK-
Tax U 00ydeHue Oe30MmacHbIM METO/IaM TPY/ia, MPOBEPKY 3HAHMI MPaBHII Oe301ac-
HOCTU Y MHCTPYKIMI B COOTBETCTBHH C 3aHUMAEMOU JOJIKHOCTHIO IIPUMEHUTEN b-
HO K BBINOJHSAEMOU pabOTe C MPHUCBOCHUEM COOTBETCTBYIOIIECH KBaIU(UKAIIUOH-
HOU TpyMNimbl O TEXHUKE 0€30MacHOCTH U HE MUMEIOIINE MEIUIMHCKUX MPOTUBO-
ITOKa3aHUMU.

Jiist obecnieueHust 6€30MacHOCTH paboT B JIEKTPOYCTAHOBKAX BBIMOJIHSAETCS:

- OTKJIIOYEHHE YCTAHOBKY (4aCTU YCTAHOBKHU) OT UCTOYHHUKA MTUTAHUS;

- IPOBEPKA OTCYTCTBUS HAMPSHKCHUS;

- MEXaHUYECKOE 3alHpaHUE MPUBOJOB KOMMYTALIMOHHBIX allapaToB, CHS-
THE€ NMPEAOXPAHUTEIIEH, OTCOCIMHEHUE KOHIIOB MUTAIOIINX JIMHUI U APYTUE MEPBHI,
HCKJTIOYAIOIINE BO3MOXKHOCTh OIITMOOYHOM MOJaYM HANIPSIKEHUS K MECTY PadOThI;

- 3a3€MJICHHE OTKJIIOYEHHBIX TOKOBEAYIIMX YacTel (HaJIOKEHHE MEePEHOC-
HBIX 3a3¢MJIMTENICH, BKIIFOUCHUE 3a3EMIISIOITUX HOXKEH );

- orpaxjceHue pabodero MecTa WM OCTAIOIIUXCS MO HANpPsKEHUEM TOKO-
BEIyIIUX YacTeH, K KOTOPHIM B MpoIecce paboThl MOKHO MPUKOCHYTHCS UITU MPHU-
OJIM3UTHCS HA HEJOMYCTUMOE PACCTOSIHUE.

[Ipu mnpoBemeHun pabOT HA TOKOBEAYUIMX YaCTAX, HAXOIAIIUXCS IO
HaIpPsHKEHUEM TPOBOJMUTCS BBITIOJIHEHHE PA0OT MO HApATYy HE MEHEe YeM JABYMsI
JUIIaMH, C IPUMEHEHUEM JJICKTPO3aIUTHBIX CPEJCTB, C oOecneyeHueM Oe3orac-
HOTO PACIIOJIOXKEHUsI Pa0OTAIONMUX U UCIOJIb3yeMbIX MEXaHU3MOB U TPUCIIOCO0-
JICHUH.

Meponpusitusa Ha 11C:
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- OPY orpaxmnaercs 3a00pom, ammapaTthl YCTaHABIUBAIOTCS HA METaJlIHYe-
CKHUX KOHCTPYKUUSAX BBICOTOW /10 TOKOBEIYIIUX yacTed 3,2 M, BBoA B 3PY BrIno.I-
HSIETCS Ha BBICOTE 3,2 M;

- K OOCITYXHBAHUIO AJIEKTPOOOOPYIOBAaHUS JOIMYCKAETCS MEPCOHAN C TPyI-
IO JI0ITycKa He Huxke [V rpynmsr;

- JUI1 aBapUHHOrO CIMBa Macia MpelycCMOTpeH OETOHUPOBAHHBIA Macio-
PUEMHHUK;

- B TéMHOe Bpemsi cyTok Ha [IC mpemycmarpuBaeTcsi OCBELICHHUE IBYMSI
MaYTOBBIMH IMPOKEKTOPAMU M CBETHJIbHHMKAMH, YCTAaHOBJICHHBIMH Ha 3]IaHUU 3a-
KPBITOTO pacnpenenuTenbHoro ycrpoiictsa (3PY) u Ha mtomaike MOJTHUEOTBOIA;

- 3auTHOE 3a3emiieHHe 11C BBINONMHAETCS NCKYCCTBEHHBIM 3a3€MIINTEIISIMU,
COCIMHEHHBIMHU CTAJILHOM MOJIOCOM; COMPOTUBIICHHE 3a3eMieHus He Oonee 0,5 Owm;

- 1 MoHMe3anuTel Ha [1C ycTaHaBIMBAKOTCS TPU CTEPIKHEBBIX MOJIHHE-
0TBOZA, OOECHEeUMBAIONIME HAAEKHYIO 3alIUTy OT NPSAMBIX YJapOB MOJHHHU H
rposzo3amuTHbe Tpockl Ha BBoJax BJI 110 kB na paccrosnunm 0,5 xm nepen I1C,
JUISL 3alIUTHI OT IEPEHANPSKEHNsT 000pYyI0BaHUE 3alUILEHO OTPAHUYUTENSIMU T1e-
peHanpsbkeHus HenuHerHbiMu Thna OITH.;

- OCBEUICHHE 3alUTBIBAE€TCS OT TPaHC(HOPMATOPOB COOCTBEHHBIX HYXKI,
npeaycmarpuBaercs ABP;

- TIpelyCMaTPUBAIOTCS MOKAPHBIN LIUT, SUUKA C MECKOM, YIJIEKHUCIOTHbIE
OTHETYIINTENH;

- JUI1 UCKJIIOYEHUs OUIMOOYHBIX NIEWCTBUM NEpCcOHaja MpU MPOU3BOACTBE
OMEpPAaTUBHBIX TMEPEKIIOUEHU B pacHpeleauTeNbHbIX YCTPOMCTBAX MOACTAHIIMU
peyCMOTPEHA JIEKTPOMarHuTHasi OJIOKMPOBKA;

- 171 paboOThl MOJ HaNpspKeHHEM paboure 00eCTeYMBAIOTCA CPECTBAMHU
3aIIMTHl (PE3MHOBBIMU IE€PYATKAMH, W3O0JHMPYIOIIMMU IITAHTAMH, TUIJIEKTpUYE-
CKUMHU OOTaMH, PE3MHOBBIMH KOBPHKAMHU, HHCTPYMEHTOM C HU30JUPYIOIMIUMH PY-
KOSITKaMH ).

[Ipu aBapusix, CBSI3aHHBIX C YTEUKOM Macia u3 TpaHc(hOpMaTopoB, it cOO-

pa Macia moJl KaxJbIM TpaHC(POPMATOPOM YCTPOEH MACIONPUEMHHUK, BHICTYIIAIO-
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muii 3a rabaputsl Ha 1,5 M. MaciaonpuéMHUK BBITIOJHEH Ha MOJHBIA 00bEM Macia
cojiepakalerocs B Tpancopmarope — 13 TOHH.

JIBHKyIIHeCs] MAIIMHBI 1 MEXaHU3MBbI

30HBI NIEpEeMEILIEHHUS MaIlliH, 000PYT0OBaHHS MM UX YacTeld OTHOCSITCS K 30-
HaM MOTEHIMAJIbHO ONACHBIX MPOU3BOACTBEHHBIX (DaKTOPOB. Pa3zMeprl onacHbIX
30H YCTaHaBJIMBAIOTCS COIIACHO. [ paHUIIbl OACHBIX 30H BOJIM3H JBUKYIIUXCS Ya-
cTell MaIuH 1 000pyTI0OBaHUS OTIPEACIISAIOTCS B Tipeaenax 5 m. [29]

[Ipu TexHHUECKOM OOCITY)KMBaHUH MAILIUH C 3IEKTPOIPUBOIOM JOJKHbI
OBITh TPUHSATHI MEPHI, HE JOMYCKAIOUIME CIyYailHOM MOJauK HAMPSKEHUS.

MecTa BpeMEHHOT0 WJIH MOCTOSIHHOTO HAXO0KIEHHSI pA0OTHUKOB J1OJKHBI
pacnojaratbcs 3a IpejeiaamMu onacHbIX 30H. Ha rpanuiiax 30H 10JKHBI ObITh
YCTaHOBJICHBI 3aIUTHBIE OIPAXKIEHUS, CATHAJIBHBIE OTPaXK/ICHUS U 3HAKU 0e3-

OITIaCHOCTH.

KoHCTpyKIMs mpOM3BOCTBEHHOTO OOOPY/IOBaHMS JIODKHA HMCKIIOYATh Ha
BCEX MPEIYCMOTPEHHBIX pPEXUMax pabOThl Harpy3kd Ha JeTadu U COOpPOUHBbIC
CIUHUIIBI, CITOCOOHBIC BBI3BATH PA3PYIICHUS, MPEACTABIISIONINE OMACHOCTbH IS
paboTaroux.

KoHCTpyKIHs MpOU3BOJACTBEHHOTO O0OPYI0BaHMS JOJKHA HCKIIOYATh Ca-
MOITPOM3BOJILHOE OCJIa0JICHUE WJTH Pa3beIMHCHUE KPEIJICHUH COOPOYHBIX SIMHUIL
U JIeTajieil, a TakKe UCKIIUYaTh MEPEeMEIICHUE MOJBMKHBIX YacTed 3a Mpeiebl,
PEAYCMOTPEHHBIC KOHCTPYKIIUEH, €CII 3TO MOXKET IOBJIEUb 32 COOOM CO3JaHue
oracHou cutyanuu. [29]

IHoBbIlIEHHAS HANPS’)KEHHOCTH 3JIEKTPOMATHUTHOIO TOJIA

Bpennoe Bo3jaeiicTBHe Ha paOOTHUKOB MOJICTAHIIUN OKa3bIBAIOT dJICKTPHUC-
ckue moJist mpomblinieHHoN gacToThl (50 I'm).B OPY 110 kB TokoBemyumu 4a-
CTSIMHM CO3/Ia€TCSl IEPEMEHHOE AJIEKTPOMAarHuTHOE mnoJje. [IpenenbHo-n0mycTumMblie
ypoBHU (nmanee IIJIY) nanpsixénnoctu cornacHo CanlluH2.2.4.1191-03 «Dnek-

TPOMAIrdHUTHBIC ITOJIA B IIPOU3BOJACTBCHHBIX YCJIOBHUAX) IHPCACTABIICHLI B T36HI/IHC

5.1.
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Ta6nuua I1J1Y HanpsoxkeHHOCTH MAarHUTHOTO MOJIS, KA/M

Bpewmst Bo3zeiicTBus 3a [T1Y manpspkeHHOCTH, KA/M
pabouwii 1eHb, MUHYTHI O61ee TloKanBEHOE

0-10 24000 40 000

11-60 16 000 24 000

61-480 8 000 12 000

DneKkTprudecKoe 1oJie HeOIAronprusaTHO BIMSET Ha IMEHTPAIbHYI0 HEPBHYIO
CUCTEMY YeJIOBEKa, BBI3BIBAET YUAIICHHOE Cep/llleOneHNUE, MOBBIIIEHHOE KPOBSHOE
JaBJICHUE U TeMIlepaTypy Tena. PaboTocnocobHocTh yenoBeka nagaet. OH ObICTPO
yTomiisieTcs. Bo3jelicTBre Ha 4YeloBeKa JJIEKTPUUYECKOTO TOJIsi 3aBUCHUT OT €ro
HaIPSHKEHHOCTH U JUTUTEILHOCTH MPEObIBAHUS B 30HE BIIUSHUS.

HopMmupoBaHue 31€KTpOMarHUTHBIX MOJEH OCYIIECTBISIOT MO MPEACTbHO
JIONMYCTUMBIM YPOBHSIM HAIMPSKEHHOCTH JIEKTPUYECKOT0 U MarHUTHOTO TOJIeH Ya-
CTOTOM 50 /'y B 3aBUCUMOCTH OT BpEMEHU NPEObIBaHUS B HEM U PETIIAMEHTUPYETCS
CanlluH 2.2.4.1191-03, I'OCT 12.1.002-84, a nJyist 3JIeKTPOMAarHUTHBIX MOJIEN pa-
nnouactoT - B'OCT 12.1.006-84.

Hopwmpbl a1 snexTpuueckoil HampsikeHHOCTH (0€3 MPUMEHEHHS 3aIUTHBIX
cpenct), cornacHo ['OCT 12.1.002-84npuBeneHsl B Tabaule

Ta6nuna Jonmyctumoe BpeMst NpeObIBaHMS B JIEKTPOMArHUTHOM I10JI€

Hanpsixennocts nonst E, kB/m | 5 10 |15 20 25

Honyctumoe Bpems mpe-
OBbIBaHUS B DJEKTPUUECKOM I10- | 84 34 1,54 10Mun | SmuH

JIC

B snexrpoycranoBkax 330kB u BbIIIe 17151 CHUKEHUS BO3JEUCTBUS DJICK-
TPOMArHUTHOTO TOJISI HA MEPCOHANI MPUMEHSIOT CETYAThIe YKPaHbl, HABEIIMBAIOT
HKPAHUPYIOIIHNE KO3BIPHKH M TPOCHI, KOTOPhIE HAACKHO 3a3eMiisitoT. Ko3bIpbKu

yCTaHABIMBAIOT TOJ MKadaMy anmapaTypbl YIPaBICHHs, IIIUTKAMU U COOpPKaMHU.
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Hagecbl ycTaHaBIMBAIOT HaJ MpoxoaaMu U ydyactkamu OPY, ¢ KOTOpbIX ocMaTpu-
BaeTcsi o0opynoBanue. Takyke UCTIOIB3YIOT BPEMEHHBIE MEPEABIKHBIC SKPAHBI.

JUig 3aluThl OT BO3JIEHUCTBUS AJIEKTPUUYECKOTO IMOJIA MPUMEHSIOT 3aIIUT-
HBIE KOCTIOMBI W3 METAJUIM3UPOBAHHOW TKaHHW, CHAOXEHHBbIE THOKHMM MPOBOJOM
JUISL 3a3€MJIEHUS. DTOT KOCTIOM IIOJIHOCTBIO 3KPAaHUPYET TEJIO YEJIOBEKA U MCKIIIO-
YaeT MPOTEKaHUe TI0 HEMY EMKOCTHOT'O TOKA.

Ha npoekTupyeMoil MOACTaHIMU 3aluTa 3KCIUTYyaTallHOHHOTO MepcoHana
BBITOJIHAETCS] TyTEM COOJIIOICHUS PACCTOSIHUM 10 TOKOBEAYUIMX 4YacTed U orpa-
HUYEHUS MPeObIBAHMS TIEPCOHANA B 3JIEKTPOMArHUTHOM 1oJie. BpeMs npeOpiBanus
HKCILTYaTAllMOHHOIO MEPCOHANIa HA MOJCTAHLMHU PACHpENelssioT TaKuM o0pazoM,
4YTOOBI OHO HE MPEBBILIANIO JOMYCTUMBIX 3HAUEHUN B 3aBUCHMOCTH OT HaIlpsDKEH-
HOCTH mojsi. B Mecrtax, rjae BpeMs npeObIBaHMs MepcoHaia HEBO3MOKHO OrpaHU-
YUTb, BHIIIOJHEHO SKpPAaHUPOBaHUE PA0OUYMX MECT IPU MOMOIIHU KO3bIPHKOB U HaBe-
coB Haj mmkadamu ynpasieHus. [Ipm peMOHTHBIX paboTaX HCHOJIB3YIOTCS ChEM-
HbIE SKPAHBI.

MukpoxkaumMar

OnTumanbHble yCJI0BUSI MUKPOKJINMATA

XonoaHbId 1 JleTHUI niepuos roja - (t Hwke +10°C) Ha MOCTOSIHHBIX pa-
004MX MecTax

XapaKkTepuCcTUKa MPONU3BOACTBEHHBIX TOMEIIECHNN:

-IOMENICHUS, XapaKTepU3yeMble HE3HAUUTEIbHBIMU U30BITKAMH SIBHOW TETIOTHI
(23 B1/M? u MeHee)

Kareropus pa6ot: cpeaneit Tsxectu-116 (233-290) Bt

Temneparypa Bo3ayxa- 17,0-19,0 °C

OTHOCHTeNbHAS BIAXKHOCTh Bo3yxa — 60-40%

CxkopocTts aBmxenus Bo3ayxa: He 6onee 0,2 m/c,

TemnepaTtypa Bo3ayxa BHE MOCTOSIHHBIX pabounx mect: 13-20 °C,

Témnsiii mepuox roaa - (t +10°C u BbIlIe) Ha TOCTOSIHHBIX pa00OYHUX MeCTax
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XapakTepucTrKa NPOU3BOACTBEHHBIX TOMEILICHHM:

-IIOMCHICHH, XapPaKTCPU3YCMbIC HC3HAUYUTCIIbHBIMUA M30BITKAMM SIBHOM TEIIOTHI

(6omee 23 Bt/m?)

Kareropus pabot: cpeanent Tsxectu -116 (233-290) Bt
Temmneparypa Bozayxa- 19,0-21,0 °C

OTHOcHUTeNbHAS BIAXHOCTH Bo3ayxa — 60-40%
CxopocTts aBmxeHus Bo3ayxa: 0,2m/c,

Temneparypa Bo3yxa BHE MOCTOSIHHBIX pa0OUMX MECT: He OoJsiee yeM Ha 3

°C BBIIlIE CpETHEN TeMIepaTyphl HAPYKHOTO BO3AyXa B 13 4. caMoro KapKoro Me-

cina.

I[Ol'[yCTI/IMbIe YCI0BUHA MUKPOKJIUMATA

XoJIoHbIN 1 JleTHUH nepuos roaa - (t arwke +10°C) Ha MOCTOSHHBIX pa-

00OYHX MecTax.

XapaKTepI/ICTI/IKa IIPONU3BOACTBCHHBIX HOMCMGHHﬁ:

-IIOMCHICHH, XapPaKTCPU3yCMbIC HC3HAUYUTCIIbHBIMUA M30BITKAMH SIBHOM TEIIOTHI

(23 B1/M? u MeHee)

Kareropus pa6ot: cpenneii Tsokectu-116 (233-290) Br
Temneparypa Bo3ayxa- 15,0-22,0 °C

OTHOcCHUTENbHAS BIAXKHOCTH Bo3ayxa — 15-75%

Cxopocthb nBuxeHus Bo3ayxa: 0,2-0,4 M/c,

Temrmeparypa Bo3myxa BHE IMOCTOSIHHBIX pabounx mect: 14-23 °C,

Témmbiit mepuoy roaa - (t +10°C u BeIlIe) Ha MOCTOSHHBIX PA0OYUX MECTaX

XapakTepucTrKa NPOU3BOACTBEHHBIX TOMEILICHHI:

-IIOMCHICHU, XapPaAKTCPUIYCMbIC HC3HAYUTCIIbHBIMUA M30BITKAMH SIBHOM TEIIOTHI

(Oonee 23 Bt/m?)

Kareropust pabot: cpenuneit Tsoxectu -116 (233-290) Bt
Temneparypa Bo3ayxa- 16,0-27,0 °C
OTHOCHTENbHAS BIAXKHOCTh Bo3yxa — 15-75%

CxkopocTts aBmxenus Bo3ayxa: 0,2-0,5 m/c,
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TemnepaTtypa Bo3ayxa BHE OCTOSTHHBIX pabO4YMX MECT: He Oojee yeM Ha 5
°C BBIIIE CpeTHEN TeMIepaTyphl HAPYKHOTO BO3AyXa B 13 4. caMoro kapKoro Me-

cAla.

TennoBoe uznmydenwne: JlonycTuMpie BETUINHBI MHTEHCUBHOCTH TEIIJIOBOTO 00-
JTy4deHus paOdOoTaIIMNUX OT UCTOYHUKOB M3TyUEHHUS, HarPETHIX 10 0€I0T0 ¥ KpacHo-
rO CBEUYCHHUS (PACKaJICHHBIM WU PACIUIABICHHBIA METAJLI, CTEKIIO, IJIaMs | JIp. ),
He TOJDKHBI peBbimath 140 Bt/ M2 [Ipu 5ToM 06/1y4eHHMIO He TOKHO OIBEp-
raThcs 0oJiee 25% MOBEPXHOCTH Tela M 00S3aTEILHBIM SBJISIETCS UCITOJIH30BAHUE

CpeacTB HHI[HBHI[y&JIBHOﬁ 3alIUThI, B TOM YHCJIC CPCACTB 3alllUThI JINIA W I'J1a3.

[Io CanutapasiM npaBuinam u Hopmam CanlluH 2.2.4.548-96 Ttemmnepatypa
Hapy>XHBIX MOBEPXHOCTEH TEXHOJOTMYECKOIO0 OOOPYAOBAaHUS W OTPAXICHUNU Ha

paboueM mecTe He JoJbKHA npeBbimath 45 °C.

50 u 00- He Goiee
25...50

OO6iryqaemasi TOBEpXHOCTH Teua, %
aee 50

NHTEHCUBHOCTH TEIJIOBOTO 06J1yquI/I$1,BT/M3, He 35 70 100

NEE

B XonoaHble U Teruible MepuoJibl MapaMeTpbl MUKpPOKIMMara oOecredunBa-
FOTCSL:

- OTOIJICHUEM,;

- €CTECTBEHHAs U UCKYCCTBEHHAs BEHTUJIALNSA,

- CUCTEMOU KOHJIMIMOHUPOBAHUS BO3/1YXa;

IHoBbIIEHHAA 3ANBLICHHOCTH U 3ara30BaHHOCTH BO31yXa pado4eid 30HbI
CocTostHuE BO3QYIIHOM CPebl XapaKTEPU3yeTCsl YPOBHEM 3albIIIEHHOCTH WJIH 3a-
ra30BaHHOCTH BO3AyXa paboyeil 30Hbl. BhINoIIHEHNE pa3IMYHbIX IPOU3BOICTBEH-
HBIX pabOT HEPEIKO COMPOBOXKAAETCS BbIICICHUEM B BO3IYIIHYIO CPEy BPEAHBIX
BEIIECTB, KOTOPbIE MOTYT BbI3BaTh MPO(ECCHOHATIbHBIE 3200JI€BaHUS MIIH OTKIIO-

HEHUs B COCTOSIHMM 370pOBbs yesnoBeka. JlJist Bo3nyxa paboueit 30HbI MPOU3BO/I-
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CTBEHHBIX [TOMEILIEHUI B COOTBETCTBUM C YCTAHOBJICHBI MPEJEIBHO JAOMYCTUMbIE
konneHTparuu (I1J1K) Bpennsix Bemect.Coaep:kaHue BPEIHBIX BEMIECTB B BO3-
nyxe pabodeit 30HbI He JoJKHO npeBbimarh [1JIK, ucnons3yeMbIx npu npoeKkTu-
POBaHUM MPOU3BOACTBEHHBIX 3/IaHUI, TEXHOJOTHUYECKUX MPOIIECCOB, 000PYA0Ba-

HUA, BCHTUISAIIHUH.

HpOI/IBBOI[CTBCHHBIe IMOMCHICHU, B KOTOPBIX IMIPOUCXOJUT BbIACICHUC IIbIIIN,
AOJDKHBI UMCTh I'JIAJIKYIO ITOBCPXHOCTH CTCH, IIOTOJIKOB, IIOJIOB U PCryJLIPHO OYH-

maTbCA OT IIBLIH.

Ocsewenne

Pabouee u aBapuiiHOe OCBellleHHE BO BCEX MOMEIICHUSIX, Ha paboYnx Me-
CTax ¥ Ha OTKPBITOW TEPPUTOPUU JIOJHKHO 00ECIIEYMBATh OCBEIIEHHOCTh COTJIACHO
BEIOMCTBEHHbIM HOpMaM U "CaHUTApHBIM HOpPMaM MPOEKTUPOBAHUS IMPOMBIII-
nenubix npeanpustui”. CII 52.13330.2011 EcTecTBeHHOE M HUCKYCCTBEHHOE
ocBenieHne. AkTyanusupoBanHas peaakiys CHull 23-05-95*

CBETUIIBHUKY aBapUIHOTO OCBELIEHUS TOJKHBI OTINYATHCS OT

CBETWJIbHUKOB pPabouyero OCBEIICHUS OTJIWYUTEIbHBIMU 3HAKaMH WJIU
OKpAaCKOM.

ABapuiiHoe u pabodee OCBEIEHHWE B HOPMAJIBHOM PEXHUME JIOJDKHO TH-
TaTbCA OT OOLIET0 UCTOYHHUKA.

[IpucoenuHenne K ceTu aBapUHOTO OCBEIIECHUSI IEPEHOCHBIX TpaHchop-
MaTOpPOB W JIPYTUX BUAOB Harpy3o0K, HE OTHOCAIIMXCS K 3TOMY OCBEILIEHHUIO, 3a-
npemaercs. CeTb aBapuUHOTO OTKIIIOYEHUS TOJKHA OBITh 0€3 IITENCENbHBIX po3e-
TOK. [IuTaHue ceTn OcBelIeHUs 10 cXeMaM, OTJIMYHBIX OT MPOEKTHBIX, 3alpeliacT-
csl.

ITepeHoCHBIE pyUYHbIE CBETHJIBHUKM PEMOHTHOTO OCBEUIECHUS JIOJKHBI MH-
TaThCsl OT CETU HANpsKEHUEM He Bbllie 42 B, a mpu NOBBIIIEHHOW OMACHOCTH MO-
paKEHUA JICKTPUUECKUM TOKOM — HE Bbile 12 B.

Bunku 12-42 B He goyKHBI TOAXOIUTH K po3eTkam 127 u 220 B. Po3etku

JOJIDKHBI UMEThb HAAIINCHU C YKA3aHUEM HAIIPAKCHUS.
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OnepaTUBHO-PEMOHTHBIM TMEPCOHAT JaXe NPH HATWYUM aBapPHUITHOTO
OCBEILEHUS JI0JDKEH ObITh CHA0KEeH MEPEHOCHBIMU JJIEKTPUUIECKUMU (POHAPSIMHU.

O4MCTKY CBETWJIBHUKOB JOJDKEH BBINOJNHATH IO TpauKy CIEHHAIbHO
oOy4deHHBIN nepcoHal. [IeprHoaUYHOCTh OYMCTKU JOJDKHA OBITh YCTaHOBIIEHA C
Y4E€TOM MECTHBIX YCIIOBHMA.

OcMOTp 1 ITPOBEPKA OCBETUTENIBHON CETH JOJKHBI IPOBOJUTHCA B CIIENY-

IOIIHE CPOKU:

IpOBepKa UCIPABHOCTH aBAPUMHOTO OCBEIICHUS TP OTKIIIOUEHUH paboyero
OCBEIIIEHUA — 2 pa3a B TOJ;
M3MEpPEHNE OCBEIIEHHOCTH paboyuX MECT — MPU BBOJI€ B IKCILTyaTallUIO U
B JJAJIbHEHIIIEM 110 Mepe HEOOXOIUMOCTH;
WCTIBITAHUE U30JISIIIUU CTallMOHAPHBIX TpaHcpopmatopoB 12-42 B — 1 pa3 B
ro/Jl, IEPEHOCHBIX TPAaHCHOPMATOPOB U CBETHIILHUKOB 12-42 B — 2 pasa B roz.
[IpoBepka cOCTOSIHUSA CTAIMOHAPHOTO 00OPYIOBAHUS U AJIEKTPOIPOBOIKH
aBapuUHOTO W PabOYEro OCBEICHMS, WUCIBITAHUE U U3MEPEHHE COMPOTUBJICHUS
M30JIALUH TOJKHBI IPOBOJUTHCS NIPU MYyCKE B SKCIUTyaTallMio, a B JaJbHEHIIEM -

1o rpauKy, yTBep>KAEHHOMY IJIABHBIM HH)KEHEPOM 3HEPrONpeITPHUSITHS.

HopmupoBanue ecrectBeHHoro ocereHus cornmacHo CHull 23-05-95,mo
HA3HAYCHUIO TTOMEIICHUH TPEeIYCMOTPEHBI CISAYIONNE YPOBHU OCBEIICHHOCTH B
MTOMEIICHUSIX

e  mpowusBoiacTBeHHbIe nomernienus — 500 - 600 mroxc.

OCBeNIeHHOCTD, JIK
npu KOMOU-
HUPOBAHHOM
HanmenoBanwme 11e€xa, OTICICHNUS,
. OCBCIIICHUH npu
ydacTKa, TeXHOJIOTHYECKOU oreparuu, 000-
pyZOBaHus, paboyero Mecra 0 obmiem  ocBe-
omree + 00 |MCHHH
MeCT- |1Iee
HOE
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Iexu MeTaNJIOKOHCTPYKIMH

23. 3aroTroBUTEIbHBIE  OTHCICHUS,
Y9aCTKH

23.1. O0muii ypoBeHb OCBEIICHHOCTH
10 OTAEJIEHUIO

- - 200

23.2. PasmeTka metajuia

00 150 200

23.3. Packpoii Ha MEXaHUYECKUX HOXK-
HUIlaX, 00paboTka Ha TopredpPe3CPHBIX,
MIPABIJILHO-BAJIBIIOBOYHBIX CTaHKAX

00 150 200

24. 3aroToBUTEILHBIE  OTACIICHUS,
YYaCTKH HA OTKPBITHIX IIOMIAJAKAX

25. CBepIOBOYHBIN Y4aCTOK

25.1. O0muii ypoBeHb OCBEIICHHOCTH
10 Y4acTKy

150

25.2. CBepiUIIbHbIE CTAHKU

150

50

Hlym

[IIym Ha npou3BOACTBE HAHOCUT OOJIBIION yIIIEpO, BpEIHO JEHCTBYS HA

OpraHu3M YCJIOBCKA M CHUIKAA IIPOU3BOAUTCILHOCTDL Tpyda.

Ha moacrannuu ycranosiensl Tpanchopmarops! tuna T TH 40000xBA.

YpoBeHb 3ByKa OT TpaHcopmaTopa JOJKEH ObITh HE 00Jiee T0MyCTUMOro 75

nbA, cornacno «CHull 23-03-2003 3ammra ot tirymay. J{st CHUKEHUST ypPOBHS

3BYyKa /10 AOMYCTUMOTO, IPOEKTOM MPEeAyCMaTPUBAETCS Y CHIIOBBIX TpaHchopma-

TOPOB YCTAHOBKA ITYMO3AIINTHBIX MECPEropoOaOK.

J{nst u3MepeHus myMa NpUMEHSIFOT ITyMOMETPBI, aHAIU3ATOPHI U IPYTHE

npubopsl. Bece namepenus npousBoasit B cootBeTcTtBUr ¢ [[OCTom 12.1050-86 u

['OCTom 23941-79.

B cootBercTBrm ¢ 'OCT 12.1.003-83 CCBT 3amura oT 1ryma, co3aaBae-

MOTI'O Ha pa60‘H/IX MCCTaxX BHYTPCHHUMHU UCTOYHHUKAMH, a TAKKC IIyMa, IIpOHUKA-

HOmero u3 BHC, OCYIICCTBIEICTCA CIICAYIOINNMMHU MCTOAAMMU:

-  VMCHBIICHHC HNIVYMA B HCTOYHUKC,

U3m.

Jlucm Ne dokym. lNodnuck | Jama

DFOPA.140205.000.113

Jlucm

67




- OpEeaynpexICHHE PaCIPOCTPAHCHUS IIyMa;
- M30JISIYA UCTOYHUKA ITyMa U MOTJONIEHUE IIIyMa;
- npumeHenue cpencts koyuiektuBHOU ('OCT 12.1.029-80) u unauBUAY-
ansHOM (I'OCT 12.14.051-87) 3a1mursr;
- palMoHaJIbHOM IJIAHUPOBKOM M aKyCTHUYECKOM 00paboTKOM pabodmnx
MECT.
HaunOouee panmoHalbHON MEpOU ABJISIETCSI YMEHBILIEHHE [ITyMa B UCTOY-
HUKE WM )K€ U3MEHEHUE HAIIPABIICHUS U3ITYYCHUS.
DJIEKTPOMArHUTHBIN 1IyM OCIa0JISIETCSl yMEHBIIICHUEM TTOTOKA PacCesHUS,
yCTpaHEeHHUEeM OJIM3KO PacIoIOKEHHBIX MAarHUTHBIX MaTEPUAJIOB.
CHmKeHue mryma JOCTUTaeTCsl CIEAYIOIMIMMU METOJAMU:
1. 3BYKOM3OJIALUS OTPAKIAFOIINX KOHCTPYKIIHM.
2. Hcnonb30BaHME SKPAHOB U 3€JICHBIX HACAKICHUMN.

3. HpI/IMCHGHHG FHYIHHTGJIGIZ AAPOIUHAMHUYCCKOI0 ITyMa, 3BYKOIIOIJIOIIAar0-
meﬁ 06JII/I]_IOBKI/I B I'a30BO3AYIIHBIX TPpAaKTaX BCHTUIIIINOHHBIX CHUCTCM.

Buopanus
[Tpu sKcrmyaTanuy TEMIOBBIX MYHKTOB UICTOYHUKOM BUOPALIUU SBIISIOTCS BKITIO-
YeHHbIE TPAaHC(HOPMATOPHI € IEKTPONPUBOAAMHU. TEXHOIOTHUYECKYIO BUOPALIUIO,
BO3JICHCTBYIOIYIO HA YEJIOBEKA Ha padOYMX MECTaX CTAllMOHAPHBIX MAIIUH WU
nepesarouryocs Ha padoure MecTa, He UMEIOIINE HCTOYHUKOB BUOpALIUU — JJIeK-
TPUYECKUE arperathl - Ha3bIBAIOT 001Iel BuOparueit 3 kareropuu. O6mryro Budpa-
[IUIO Ha MOCTOSIHHBIX pab04MX MECTax MPOU3BOJACTBEHHBIX OMELEHUHN NpeANpHU-

ATHI KaTerOpuu OTHOCAT K TUITY 3a.

[IpeaenbHO AOMyCTUMBIE 3HAUYECHUSI BUOpAuU pabounuX MECT KaTeropuu 3

TEXHOJIOTUYECKOT0 TUMa "a" MPUHUMAIOTCS COTJIACHO TaOJIHIIe
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Cpenne- 3HaueHHs BECOBBIX KO3 (PULIUEHTOB
I€OMETPHUECKHE
YaCTOTHI 115 11 BUGPOCKOPOCTH
OKTABHBIX BHOPOYCKOPEHUS
nosoc, ' K, Ly K, Ly
8 1,0 0 0,5 -6
16 1,0 0 1,0 0
315 0,5 -6 1,0 0
63 0,25 -12 1,0 0
125 0,12 -18 1,0 0
5
250 0,06 -24 1,0 0
3
500 0,03 -30 1,0 0
15
1000 0,01 -36 1,0 0
6

Mepsbl 321U THI OT BUOpaIUU

[Ipy MPOEKTUPOBAHUU TEXHOJOTHYECCKUX IPOIIECCOB M MPOU3BOICTBEHHBIX
3IaHUA W COOPYKEHUH TOJDKHBI OBITh BHIOPAHBI MAIIMHBI C HAUMEHBIIICH BHUOpa-
1yei; pa3paboTaHbl CXEMBl Pa3MEIICHUS MAIllMH C YY€TOM CO3JaHWS MUHUMAJTb-
HBIX ypOBHEW BHOpaiuu Ha pabodymx MecTax; MPOW3BEeHAa OLICHKA OXKUIAeMOM
BUOPAIITMOHHON HArpy3KH Ha OMepaTopa; BHIOPAHBI CTPOUTENbHBIC PEIICHHS OCHO-
BaHW W TIEPEKPHITUH, 00ECIIEUNBAIOIINE BBITIOJHEHNE TPEOOBaHUI BUOpAIMOH-
HO 0€30MMacHOCTH Tpyaa.

[Ipy mpoBeneHUMM OpPraHU3alMOHHO-TEXHUYECKHUX MEPOIPUATHM, HApaB-
JICHHBIX Ha COOJTIOZICHNE TEXHUUYECKOTO COCTOSIHUS MAIIMH B MPOIIECCe IKCIITyaTa-
UM CIIEAYET MPEAyCMaTPUBaTh CBOEBPEMEHHOE ITPOBEICHUE TJIAHOBOTO U IIPEAY-
MIPEAUTEILHOTO PEMOHTA MAIIIMH, COBEPIICHCTBOBAHKUE PEKUMOB PaOOTHI MAIIWH,
MPUMEHEHHUE CPEICTB MHIUBUIYAJIbHON 3alllUThI, BBEJCHUE U COOJIOJIEHUE PEKHU-
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MOB TpyJa M OTIbIXa pabOTaloluX, COONIOCHNE CPOKOB KOHTPOJS BHOpAIMOH-
HBIX XapaKTEepPUCTUK MAlIMH U BUOPAIIMOHHOW HArpy3KH Ha orepaTopa.

[leprogMYHOCTh KOHTPOJSI BUOPAIIMOHHOW HArpy3Kd Ha ormepaTopa IMpHU
BO3/ICIICTBUH JIOKAJIIbHON BHOpAIMK TOJKHA OBITh HE pexke 2 pa3 B Tof, oomei —
HE pexe pasa B roa. [35]

4.2 Jkogorudyeckas 0e30MacHOCTb.

TpeGoBaHUs IKOJIOTUYECKON OE30ITaCHOCTH.

Jlnsa moxcraHumi, pa3MeIIaeMbIX B paliOHE KUJIOW U MPOMBIIUIEHHON 3aCTPOM-
KM, JTOJDKHBI MPEAyCMATPUBATHCA MEPONPUATHSA 0 CHWIKECHHIO IIyMa, CO3JaBac-
MOTro paboTaloLIUM 3JEKTPo0OOpyAOBaHHEM (TpaHCchopMaTopaMu), 10 3HAYECHUH,
JOIYCTUMBIX CAHUTAPHBIMU HOPMaMHU.

Ha noncranumsx HanpsbkeHuem 6 - 20 kB B 30Hax npeObIiBaHusl 00CTYyKUBakO-
LIEr0 [IePCOHAJIa HAIIPSY)KEHHOCTh MAarHUTHOT'O IO JOJDKHA

cooTBeTcTBOBaTh TpeboBanusmM F'OCT 12.1.002 v CanlluH 2.2.4.1191-03 [2].

J171s1 KOMITIEKTHBIX, CTOJI00BBIX, MauTOBbIX, KTII mkadHoro THIa ¢ BepTHUKAJIb-
HOM KOMITOHOBKOU 00O0OpYZ0BaHUSI U KHOCKOBOTO THUIIAa C BO3AYIIHBIMU BBOJAMU U
BBIBOJIAMH PACCTOSIHME OT JKWJIBIX 3JaHUM 10 TpaHCHOPMATOPHBIX MOJCTAHIUN
cienyeT mpuHUMaTh He MeHee 10 M pH yclioBUM 00eCTieYeHHs JOIMYCTUMBIX HOP-
MaJIbHBIX YPOBHEU 3BYKOBOTO JaBJieHUs (1IyMa).

DKOJIOTHSA ITOACTAaHIIWI

CHMXEHME HETaTMBHOIO BO3JCHCTBUS HA OKPYKAIOIIYIO CPEIy U YeJIOBEKA pe-
KOMEH/IYETCSI OCYILIECTBIIATh Ha OCHOBE:

- IPUMEHEHUS CyXUX TpaHCHOPMATOPOB U KOHJEHCATOPOB C IKOJIOTHUECKH YH-
CTBIM KUIKUM TUDJICKTPUKOM;

- CHIDKCHHUSI YPOBHSI IIIyMa 3JIEKTPOOOOPYTI0BAHUS;

- IPUMEHEHUS AJIEKTPOOOOPYI0BaHMUsI, 00ECTIEUNBAIOIIETO YIIEKTPUUECKYIO, TIO-
YKapHYIO U B3PHIBOOE30MAaCHOCTb;

- CHWXKEHHUSI OTBOJA 3€MEJib I MOJACTAHIMU U (2 TaK¥Ke) BOCCTAHOBJICHUS

HapyIICHHBIX B MPOIECCE CTPOUTEIbHO-MOHTAXKHBIX pabOT y4aCTKOB 3EMJIH;
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- IPUHATHUS MEp 1O MOJHOMY MPEJOTBPAIICHUIO MONagaHus TpaHC(HOPMATOPHO-
ro Macjla Ha IIOBEPXHOCTh 3E€MIIU;

- IPUMCHCHU A YCTPOﬁCTB, MpcaoTBpalaronnx ru0elb )KUBOTHBIX H IITHIIT.

Jlist obecnieueHusi 0€30MacCHOCTH NMEPCOHANIA M 3aLIUThI €r0 OT CBETOBOIO H
TEIJIOBOTO BO3ACHCTBUS YT HaJ PYYHBIMU NMPUBOJAMH pa3beIUHUTENEH ycTa-
HAaBJIMBaTh KO3BIPbKM WJIM HABEChl M3 Heroprouero marepuana. CoopyKeHue Ko-
3BIPHKOB HE TpeOyeTcs y pa3beAuHHUTeNel HanpsbkeHueM 6 - 20 kB, eciau oTkito-

JaeMbIH TOK XOJIOCTOTO X0/1a HE MPEBBIIIAET 3A, a OTKIIFOYaeMbIH 3apsIHBIN - 2A.

OKojorudeckas 0€30MaCHOCTh — COCTOSTHUE 3aIMIIEHHOCTU IIPUPOIHOM cpe-
Jbl ¥ )KU3HEHHO BAXKHBIX MHTEPECOB YEJIOBEKA OT BO3MOKHOI'O HETAaTUBHOI'O BO3-
JEUCTBUS XO35IMCTBEHHOM M MHOW JEATEIbHOCTH, YPE3BbIYANHBIX CUTyallud MpU-

pPOAHOTIO U TCXHOICHHOI'O XapaKTepa, ux HOCHCI[CTBHﬁ.

[Ipu pOEKTHPOBAHUU BIEKTPOCETEBBIX OOBEKTOB JOJDKHBI OBITH BBITOJI-
HEHBI CIIeyIoNINe TpeOOBaHUsI B YACTU OOECIIEUEHUsI IKOJIOTHYECKON Oe30macHo-
ctu IIC: - mpenoTBpalieHue nomnajaanus TpaHCHOPMATOPHOTO Maciia Ha pelibed
MECTHOCTH; - MPUMEHEHHE, T]Ie 3TO BO3MOXKHO, CYXHX PEaKTOpPOB, TpaHchopmaTo-
POB U KOHJICHCATOPOB, ONTUKO-3JIEKTPOHHBIX U3MEPUTENBHBIX TPaHC(POPMATOPOB;
- coOmogeHne TpeOOBaHUN MO TOXKapHOW 0€30MacHOCTH; - MPUMEHEHUE
B3pBIBOOE30MIACHOTO 000pyAOBaHus; - coOmoaennto Tpebopanuit '[OCToB u ca-
HUTapHBIX HOPM B 00JIACTH:
® JJIEKTPUYECKHUX IOJIEH;
® MAaTrHHUTHBIX MOJICH;
® DJIEKTPOCTATUYECKUX MOJIEH;
® DJICKTPOMArHUTHBIX ITOMEX;
® IIyMa;
® KadecTBa aTMOC(HEPHOTO BO3IyXa;

® KadcCTBa BOAHI.
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JlJis MacloHanmoJHEHHOTO O0OpYyI0BaHUS JOJKHO OBbITh OPraHU30BaHO
[EHTPAJIN30BaHHOE MAaCIIIHOE XO35SHCTBO, O0OPYAOBAHHOE pe3epByapaMu s
XpaHEeHHs Macia, HacocaMH, 00OpYJAOBAHUEM JJII OYUCTKH, OCYILIKH U pereHepa-
MU Maces, MEePeIBUKHBIMU MAacIOOYHCTUTEIbHBIMU U JIETa3allMOHHBIMU yCTa-
HOBKAaMH, EMKOCTSIMU JIJIs1 TPAHCTIOPTUPOBKHU MacJa.

Ha teppuropun OPY noacraHumii cieayeT mNpeaycMaTpuBaTh YCTPOU-
CTBa 10 cOOpY M yJaJeHUIo0 Macia (IpHU HaJUYUU MAaCJIOHAMOJIHEHHOIO 000py10-
BaHUS) C LEIbI0 UCKIIOUCHUS] BO3MOKHOCTH PACTEKaHUs €ro MpHU aBapuu Mo Tep-
PUTOPUH U TIOTIaIaHUSI B BOJIOEMBI.

[Ipu Macce maciia WM HETOPIOYEro HKOJIOTMYECKH 0€30MaCHOTO JUAJIECK-
TpuKa B oJHOM Oake 6ojyee 600 Kr JOKEH ObITh YCTPOEH MAaCJIONPUEMHHUK, pac-
CUMTAHHBIN Ha MOJHBIA 00bEM Maciia, uin Ha yaepskanue 20% macia ¢ OTBOJAOM B
MacJIOCOOPHUK.

JIns mpeAoTBpallleHUs] pacTEKaHUsl Maciia U PaclpoCTpaHEHUs IMoXKapa
IIPU TOBPEKIECHUAX MACIOHAMOIHEHHBIX CUIIOBBIX TpaHC(HOPMATOPOB (PEAKTOPOB)
C KOJIMYECTBOM Macia 6osee 1T B equHuUIlE, JOKHBI OBITH BBITIOJIHEHBI [2] Maciio-
MPUEMHHKH, MACIOOTBOJIbI U MAacJIOCOOPHUKH C COOJIFOJICHUEM CIEAYIOIIUX Tpe-

OOBaHUMH.

OpHuM U3 BaXXHEUIUX (PAKTOPOB BIUSHUS HA OKPYKAIOIIYIO CPEAY SIBISETCS
XO035MCTBEHHAS JIEATEILHOCTh YEJIOBEKA - MPOMBIINIJIEHHOCTh, TPAHCTIOPT, CTPOU-
TETbCTBO CENBCKOE XO3SIMCTBO. [lesTEeNbHOCTh YeNOBEKa BHOCUT CYIIECTBEHHBIC
u3MeHeHus: B ouochepy B nenom. B pesynpraTe BEIOPOCOB B aTMOC(hepy OTXOI0B
MIPOU3BOJICTBA M3MEHSCTCS €€ XMMHYECKHH COCTaB, CTOKH MPOMBIIIJICHHBIX 3a-
I'PS3HEHHBIX BOJI B BOJIOCMBI 3arps3HSIOT IMOYBY W MCTOYHHKH BOIOCHAOKEHUS,

THAPOCTPOUTCIILCTBO BIMACT HAa KIIMMAT IIPUIICTarOIINUX paﬁOHOB.

Mepomnpusitus no oxpane npupoabl pernamentupytorcs ['OCT 17.0.001-76
(ocnoBHble monoxenus), 'OCT 17.2.1.01-76 (atmocdepa), 'OCT 17.1.1.02-77
(rugpocdepa) U JpyruMH HOPMATUBHBIMU JJOKYMEHTaMH, KOTOpPbIE MpeaycMaTpu-

BaroT:
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- OrPaHMYEHHUE TMOCTYIUIEHUS B OKPYKAIOUIYI0 CpPeay MNPOMBIIIIECHHBIX,
TpaHCIIOPTHBIX, CENBCKOXO35IMCTBEHHBIX U OBITOBBIX CTOYHBIX BOJ M BHIOPOCOB B
atMocdepy;

- pallMOHAJIBHOE UCTIOJB30BAHUE U OXPAHY BOJIOEMOB;

- palMOHAIBHOE UCIIOJIb30BAHUE U OXpaHy OMOJIOTMYECKUX PECYPCOB;

- COXpaHEHUE U PAllMOHAIIBHOE UCIIOJIb30BaHUE 3EMIIH;

- oOecrieueHre BOCIIPOM3BOJICTBA TUKUX JKUBOTHBIX, TIOJIIEP’)KaHUE B O1aro-
MPUSATHOM COCTOSTHUU YCIIOBUM WX OOUTaHUS;

- YAy4IlleHHE UCTIOJIb30BAHUS HEJP U JIp.

®OenepanbHbiil 3ak0H 0T 10 sHBaps 2002r. N 7-®3 "O6 oxpaHe OKpyKaro-
el cpeapl’, KOTOPhIA B KOMIUIEKCE C MEpaMH OPraHU3allMOHHOIrO, MPaBOBOTO,
SKOHOMHMYECKOTO M BOCIUTATEIHHOTO BO3ACHCTBUS TMPHU3BAH CIOCOOCTBOBATH
(GOpMHUPOBAHUIO U YKPEIUICHUIO SKOJOTHYECKOTO MPABOIOPSAKA U 00€CIICUEHUIO
HKOJIOTHYECKOM 0€3011acCHOCTH.

TpeboBaHus, OTHOCSIIUECS K YHEPTONPEANPUATUSIM, CICAYIOIIHE:

- pa3MelnleHrne, MPOEKTUPOBAHKUE, CTPOUTEIBCTBO M IKCILTyaTallsl SHEPro-
MPEANPUSTANA, YCTAHOBOK U UHBIX OOBEKTOB OCYIIECTBISETCSI B COOTBETCTBUM C
TpeboBanusiMu ctateit 40-45 HacTOAIIETO 3aKOHA.

[Ipu paboTe 3JIEKTPOYCTAHOBOK MOJKHBI MPUMEHSATHCS MEPHI ISl TIPEeay-
NPEXKIACHUS WM OTPAHUYCHHS MPSIMOTO MM KOCBEHHOTO BO3JICMCTBUSI Ha OKpY-
YKAIOIIYIO Cpely BRIOPOCOB 3arpsi3HSIONINX BEIIECTB, COPOCOB CTOUHBIX BOJ B BO-
JIOEMBI.

JInst UCKITFOUEHUS 3arpsi3HEHUS MOYBBI M CTOYHBIX BOJI TpaHC(HOPMATOPHBIM
MacJioM, Ha JJaHHOU MOACTaHIIUU MPETyCMOTPEHBI:

- B CBsi3U ¢ HamureM B OPY manomacisiHbIX BBIKIIOUATENEH yCTaHABJIMBA-
I0TCS CTallMOHAPHBIC 0aKU U MAaCTIOOYUCTUTEbHBIC YCTPONCTBA;

- JI0OCTaBKa YMCTOTO Macjia U BBIBO3KAa OTPAOOTAHHOTO Macja MpeayCcMaTpu-
Ba€TCS B MEPEABMIKHBIX €MKOCTSIX, MOl TpaHC(HOPMATOPOM MPETyCMOTPEHBI Mac-
JIOTIpUEMHHUKH, paccunTanHbie Ha 110 % oObema macia copeprKarierocs B TpaHc-

dbopmarope. MacmonpueMHUKH OOOPYJIOBaHbl METAJUIMYECKUMM pPEIIeTKaMu ¢
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HACBHITIAHHBIM HA HUX CJIOEM TPaBHsl WIH MIEOHS, 3aMEHSIEMBIMU 10 MEPEe 3arpsi3He-
HUSL.

TBepaple OTXOIbI TaKHE KAK IUIACTUK, CTEKJIO, METAJUIBI YTHIM3UPYIOTCSIHA
CITCLIMAJIbHBIN MOJIUTOH.

B nepuon peKOHCTPYKIMU MOACTAHIUU:

- YPOBEHB 3arpsi3HEHHsI aTMOC(EPHOTO BO3AyXa OT UCTOUHMKA MPEATNPUATUS
HE TIPEBBICUT CAHUTAPHBIX HOPMATHBOB, JJAXKE C YIETOM CYIIECTBYIOIIETO (OHA;

- CTPOUTENILCTBO 00BEKTA HE COMPSKEHO C KAKUM-JTHOO0 CYIIECTBEHHBIM BO3-
JIEUCTBHEM Ha TEOJIOTMYECKYIO CPEeAy M IMOJ3EMHBIE BOJIbI, U TaKUM 00pa3oM, HE
MPUBEET K OTPUIIATEIHLHBIM U3MEHEHUSIM JaHHbIX KoMIoHeHTOB OC;

- CTPOUTENILCTBO MPOCKTUPYEMOTO 00BEKTA HE OKAKET HETaTUBHOTO BO3/CH-
CTBUS Ha COCTOSTHUE TTPUPOJIHBIX BOJI;

- CTPOUTENHCTBO OOBEKTA HE MIPUBEAET K HETATUBHOMY BO3/ICMCTBHIO Ha pac-
TUTEJIbHBIN U 5KUBOTHBIN MU MPUJIETAIOIIUX K YYaCTKY OTBOJIa TEPPUTOPUIL;

- OCHOBHBIM MCTOYHUKOM IITyMa B MEPUOJ CTPOUTEIHCTBA OOBEKTAOYIET SIB-
JSAThCS paboTa CTPOUTENBHOM TeXHUKHU. Bkiian B oOmui ypoBeHb Iyma Oyner
KpailHE HE3HAYUTEIIbHBIM;

- TP TPOBEJCHUM CTPOUTEIBHBIX PabOT BO3BEAECHUE M HCIIOIH30BAHUE
KPYIIHBIX UCTOYHHKOB 3arpsi3HSIONIUX BEIIECTB, MOTYIIUX MOBIUATHL HA OC u 370-
POBbE HACETICHHUS - HE TUIAHUPYETCH,

- OCHOBHBIMU HMCTOYHHMKAMHU OTXOJIOB, 0Opa3yIOIIUXCsl B JAHHBIA TMEPUOI,
OyIyT ABJISITBCSI CTPOUTENIbHBIE MaTepualbl. [Ipeobianarommm BUIOM OTXOA0B OY-
JIET — OTXO/Ibl OUTYyMa, JEMOHTUPOBAHHBIN TIecOK. OCTalIbHbIC BUJIbI MTPEACTABICHBI
TOJIbKO HEOOJIBIIINM KoJndecTBOM. Bcee, oOpa3yroriuecs: B pe3ysibTaTe peKOHCTPYK-
MM 00BEKTAa, OTXOJbl 3aIUIAHUPOBAHO BPEMEHHO XPAHUTh M YTUIM3UPOBATH (1O
MepEe HAKOIUICHMS]) B COOTBETCTBUM C JICUCTBYIOIIMMHU CAHUTApPHO — SKOJIOTHYE-
CKUMU TPEOOBAHUSIMU;

- PEKOHCTPYKIMSI 00BbEKTa HE MPUBEIET K YXYAIICHUIO COBPEMEHHOIO CO-

CTOSAHUA 300POBbs HACCIICHUA OIMIKAMIIINX KUJIBIX 30H.
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4.3 be30onacHOCTH B Ype3BbIYAMHBIX CHTYaLMAX.

Paznuunbie Buabl [1C cTposITCS, KaKk MpaBUJIO HA y4acTKax 3€MJIM HE IPHU-
TOJHBIX JUISl SKWJIMIIIHOTO HMCIOJIB30BaHUs, 03TOMY Tepputopus IIC moxeT mo-
CTpaJaTh OT HABOJHEHHUS, BECEHHUX IAaBOJKOBBIX BOJ, 3€MJICTPACEHHUS U T.II. MO-
ATOMY Ha SHEPTreTUYECKUX NPEANPHUATHSAX IOCTOSHHO JACHCTBYIOT KOMHUCCHUH, B
GYHKIIMA KOTOPBIX BXOJHWT KOHTPOJb M HE3aMEIJIMTEIBHOE TMPUHSATHE MEp II0
YCTpPaHEHUIO YIPO3bl 3aTOIJICHUS YHEPTOOOBEKTA, MPEAOTBPAILICHHUS pa3pyIIeHUN
¢dbyHIaMeHTOB O] 000pyJ0BaHUEM, 3AaHUN coopykeHui. K Takum paboTtam oT-
HOCSITCS: PEMOHTBI M YKpeTUIeHUsI PyHIaMEHTOB, IIPHU HEOOXOIMMOCTH BO3BEICHUE
naM0 (TIpu yrpo3e 3aTOTUICHHS ), OTKaykKa BOJBI M3 KaOeIbHBIX KaHAJIOB, MOJIYy3Ta-
ke, noasaio. 11C Haxoasmuecs: B JECHBIX MAaCCUBAX OMAXUBAKOTCS MO MIEPUMET-
Py OrpakJIeHus JUIsl 3alUThI OT JecHbIX nokapoB. Ha IIC ¢ MecTHBIM AEKypHBIM
Y PEMOHTHBIM MEPCOHAJIOM, MPH MOJ3EMHBIX TOJYKAX (3EMIISTPSCEHHH ), IEPCOHAII
JIOJDKEH OBITh HEMEJIJICHHO BBIBEACH W3 3/1aHHM, COOpPYKEHUU, BO M30€KaHUE 3a-

Baja JIIOI[Gﬁ paspymarommMHuCAaA KOHCTPYKIUAMUA.

Upe3BblyaliHbIE CUTYallMM BO3HHUKAIOT B PE3YJIbTATE 3E€MIICTPSCEHUM,
HABOJHEHUH, yparaHoB, CHETOMNAaJ0B U JIPYTUX CTUXHIHBIX OCJACTBUM, a TAKKe
KPYTHBIX aBapuid, B3pbIBOB, M10KAapPOB, KaTaCTPO( Ha MPEANPUATHUSIX, TPAHCIIOP-

TE, MPOJYKTOMPOBOIaX U BoeHHBIX KoH(KTOB. ("OCT P.22.0.02-94).

UpesBbluaiiHas cUTyallds — 3TO OOCTaHOBKA Ha OIpECICHHONW TEepPHUTO-
pUH, CIOXUBIIASCA B pPE3yJIbTaTe aBapuu, OMACHOTO MPUPOJHOTO SIBJICHUS, KaTa-
CTPO(dBI, CTHXUHHOTO WIJIM HHOTO OCJACTBHS, KOTOPas MOXKET MOBJICYh WMJIU MOBJICK-
Ja 3a co0OM YeIOBEYECKUE KEPTBBI, yIIEPO 3A0POBBIO JIOJEH WM OKPYKAIOIIEH
MPUPOJHON Cpee, 3HAUUTEIbHbIC MaTepHalbHbIC TTOTEPU WM HAPYIICHUE YCIIO-
BUH JKU3HEESITEIBHOCTH JIFOJICH.

UpesBbluaiiHble CUTYaIlUU KJIACCUPUIIUPYIOTCS 0 CJICIYIOIIUM OCHOBHBIM

IpU3HAKaM:
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[To cdepe BO3HHKHOBEHMS (TEXHOJOTHYECKHE, MPUPOIHBIC, HKOJIOTUYECKUE,

COIIMAJIBHO-TIOJIMTUYCCKHUEC U T. I[.).

Ilo BCHOMCTBCHHOﬁ MMPpUHAAJICKKHOCTH (B IMPOMBIINIJICHHOCTH, CTPOHUTCIILCTBC,

CEJIbCKOM XO3SIIICTBE, Ha TPAHCIIOPTE U T.J.).

[To macmTaby BO3MOXKHBIX MOCIEACTBUN (TJIOOATbHBIE, pETMOHAIBHBIE, MECT-

HEBIC).

IIo MacmTa6y U YPOBHAM IIPHUBJICKACMBIX IJIA JIMKBUIALIUHN HOCJ'IeI[CTBI/Iﬁ CHII,

CPEJICTB U OPTaHOB yIPABJICHHUS.

ITo cioxHOCTH 0OCTAHOBKH U TSIKECTH HOCHGHCTBHﬁ.

[To xapakTepy JieKallluX B €€ OCHOBE SIBJICHUI U MPOIECCOB.

OcHOBHBIC IMPUYHUHBI BOSHUKHOBCHUA ‘-IpG3BI:I‘lElfIHBIX CHTyaHHﬁI

Pe3ynbraT cCTUXUIHBIX O€ICTBHUI 1 0CO00 OMACHBIX MH(EKIIHIA.
Bo3zaeiicTBue BHENTHUX MPUPOJHBIX (PAKTOPOB, MPUBOASAIIMX K CTAPEHUIO
WIN KOPPO3UU METAIIOB, KOHCTPYKIUH, COOPY>KEHUI U CHUXKEHUE ux u-
3UKO-MEXAHUYECKUX MOKA3aTEICH.

[TpoeKkTHO-TIPON3BOJCTBEHHBIE N1€PEKTHI COOPYKEHUH.

Bo3znelicTBre TEXHOJOIMYECKUX MPOLIECCOB MPOMBIIUIEHHOIO MPOU3BO/JI-
CTBa Ha MaTepHuasbl COOPYXKEHUM (HArPY3KU, BHICOKUE TEMIIEPATYPhI, CKO-
pOCTh, BUOpaIus).

Hapymienue npasuit sKkCIuTyaTaliud COOPYKEHUM U TEXHUYECKUX ITPOLEC-
COB.

Hapymienue npaBui TeXHUKK 0€30MaCHOCTH MPU BEICHUU pabOT U TEXHO-
JIOTUYECKUX ITPOLECCOB.

Omnbku, CBsI3aHHBIE C CUCTEMOM OTOOpa PYKOBOMSIIMX KaJApPOB, HU3KUM
ypOBHEM MpodeccHoHaIbHON MOJATOTOBKA PaO0OUUX U X HEKOMIIETCHTHO-
CTBIO U OE€30TBETCTBEHHOCTHIO U T. JI.

OOBEKTHI QJICKTPOIHCPIrCTUKU HAXOAATCA B 30HC, IAIC BOSMOKHEI CJIC-

Ayroaiue 49p €3BbIUaliHbIC CUTyalluU:
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®  HABOJIHEHHE BCIIEJCTBUE BECEHHETO MaBOJIKA;
®  MOBpEeXAEHUE BRICOKOBOJBTHBIX JIDII mpu mopeiBax CHIILHOTO BETPA;
®  [OBPEXJCHHUE BHICOKOBOJIBTHOIO OOOPYAOBAHUS BCIEACTBUE yaapa MOJHUU.

IHo:xapHasi M B3pbIBHAs 0€30MMACHOCTh — 3TO CUCTEMA OPTraHU3alMOHHBIX U
TEXHUYECKUX CPEJICTB, HAIPABJIECHHBIX HAa MPOPUIAKTUKY U JTUKBUAAIMIO TTOKAPOB
¥ B3PBIBOB, OTpaHWYCHUE MX Tocienctsuii [30].

[Toxxapbl mpencTaBisOT OOJBIIYI0O OMACHOCThH JJIA JIIOJeH U MOTYT IPUYH-
HUTH OFPOMHBIN MaTtepuaibHblid yiepd. OCHOBHOM NIPUYMHOM MOXkapa B paccMart-
pUBAaEMOM IOMEIIECHUU SIBJISIETCSI HEUCIPABHOCTh 3JIEKTPOOOOPYAOBAHUS, KOPOT-
KO€ 3aMbIKaHUE, HArpeB MPOBOJIOB U 3arOPAHUE M30JIALNH, IEpe3arpy3Ka AIeKTpH-
YECKHUX CETEH 3JEKTPONPOBOAKH, OJHAKO, MOKApP MOXKET BO3HUKHYTh W IPHU He-
OCTOPOKHOM OOPAILEHUH C OTHEM.

[ToxapHasi 0€30MaCHOCTh MOXKET ObITh OOeclieueHa MepaMu MOKapHOU Mpo-
(UIAKTUKU ¥ aKTUBHOW MoOKapHOU 3anmuThl. [loHATHE moxapHOU MPOPUIAKTUKH
BKJIIOYAET B ce0sl KOMILJIEKC MEPOIPUSATUN, HEOOXOIUMBIX JIJIsl MPETyTPEKICHUS
BO3HHUKHOBEHUS T0KAapa WM YMEHBIICHUs €ro nociueactBui. 1log akTuBHOM mo-
KApHOHM 3aIMTON MOHUMAIOTCS MEphl, 0OecreuMBaroIINe YCIEIHYI0 O0opb0y ¢
BO3HUKAIOIIMMHU MOKapaMU WJIM B3PBIBOONIACHOW cuTyanuen. Ha nmpoMbIuieHHbIX
00BEKTaX MPOBOAATCS MPOTUBOMOKAPHBIE MPOPUIAKTUUECKUE MEPOIPUATUS KaK
JUISl TIPEIOTBPALIEHUS TOXapOB, TaK W JUIsl CO3JaHUSl YCIOBUM, 3aTPyIHSIOIINX
pacrpocTpaHeHHue OTHsA U 00Jierdarnux 0opb0y ¢ HUM B o4are sJIepHOro mopa-
xenus [30].

B cootBerctBumn ¢ @3 PO ot 22.07.2008 1. Ne123-D3 «Texuuueckuii pernia-
MEHT O TpeOOBaHHUAX MOXKAPHON 0E30MacHOCTHY», a TAKXKe C MpaBHIaMH U TpeOo-
BaHUSIMH YYTCHBI TPEOOBAHUS M MEPOMNPUSITHS MO OOECIEYCHHUIO TOKApHOU Oe3-
ONaCHOCTH.

Kareropust nomenieHus XapakTepucTuka BELIECTB M MaTEpHAJIOB, HaxXOJsl-
muxcs (oOpaniarmmxcs) B TOMEIICHUN

A — NOBBIIIEHHAs B3PBIBONIOKAPOOIIACHOCTR Oproune rasbl, JIErKOBOCILIA-

MEHSIOIINECS JKUJIKOCTU C TeMIlepaTypoil BCmbIku He 6omee 28 °C B TakoM KO-
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JMYECTBE, YTO MOTYT 00pa30BbIBaTh B3PHIBOOIIACHBIE MAPOTa30BO3/yIIIHBIE CMECH,
IPU BOCILUIAMEHEHUU KOTOPBIX PAa3BHBAETCS PACUETHOE H30BITOYHOE JIaBJIICHHUE
B3pbIBa B IIOMEIIEHNH, NPEBBIIIAIONIEE 5 KUIoNacKalel, U (WIK) BEeIlecTBa U Ma-
TEpHaJIbl, CIIOCOOHBIEC B3PBIBATHCS U TOPETh IPU B3aUMOJICHCTBUU C BOAOH, KUCIIO-
POJIOM BO3/yXa WIH JIpYT C APYroM, B TAKOM KOJMYECTBE, YTO PACUETHOE HU30bI-
TOYHOE JaBJICHUE B3pbIBa B IOMEICHUH npeBbiacT 5 kl1a.

b — B3pbIBONO)KAapoOnacHOCTE Oproure NbLIM WM BOJIOKHA, JIETKOBOCILIA-
MEHSIOILIUECS KUJIKOCTH C TeMIEpaTypoil Bcublku Oosee 28 °C, roproune xui-
KOCTH B TAKOM KOJIMYECTBE, YTO MOT'YT 00pa30BBIBATH B3PHIBO-OMACHBIE TBLIEBO3-
JYIIHBIE WU MTAPOBO3AYIIHBIE CMECH, IPU BOCIUIAMEHEHUN KOTOPBIX Pa3BUBACTCS
pacueTHoe U30bITOYHOE JaBJICHNE B3phIBa B IOMEIICHNH, IpeBbliatoee 5 klla.

B1 — B4 — noxapoonacHocTel oprourie ¥ TPyAHOTOPIOYHE KUAKOCTH,
TBEp/IblE TOPIOYME U TPYJHOTOPIOYUE BEILIECTBA U MAaTepHalIbl (B TOM YHCIIE MbUIN
U BOJIOKHA), BEIIECTBA U MaTepHalibl, CIIOCOOHBIEC MPU B3aMMOJIEUCTBUU C BOJAOH,
KHCJIOPOJOM BO3JlyXa WU APYT C APYTOM TOJIBKO TOpPETh, MPH YCIOBHH, YTO I1O-
MEIIEHUS, B KOTOPBIX OHU HaXOZATCs (00paIiaroTcsi), He OTHOCSTCS K KaTeropuu A
i b.

I' — ymepenHas noxapoomnacHocteHeroproune BelecTsa U MaTepualsl B Io-
psiueM, pacKaJIeHHOM WJIM PacIUIaBIIEHHOM COCTOSIHUH, Mpoliecc 00paboTKU KOTO-
PBIX COIMPOBOXKIAETCS BBIIECIECHUEM JIYYHCTOTO TEIjla, UCKp W IMJIaMeHHu, U (WJIH)
TOPIOYME Ta3bl, )KUIAKOCTU U TBEPIBIE BELIECTBA, KOTOPHIE CXKUTAIOTCS WU YTHUIIH-
3UPYIOTCS B KAUECTBE TOILJIMBA.

JI — noHmkeHHas mokapoornacHocTb Heroproune BemiecTsa M MaTtepualibl B
XOJIOZHOM COCTOSIHUU.

B cBs3u ¢ Tem, uto T11C 220 kB 3ananno-Cubupckas otHocures k 111 rpymme
no kiaccuduxanuu noxapoonacHsix 30H (IIC ¢ Tpancopmaropamu eruHUYHON
MOIIIHOCTH 110 63ThIic. KBA miu o0mieit MomHocThio 10 126 Thic. KBA) ycTaHoBka

JIOTIOJTHUTEIILHBIX CPEJICTB MOXKAPOTYIICHUS Ha MoAcTaHuu He Tpedyercs [30].
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K nepsuunvim cpedcmeam nosxcapomyuieHus OmMHOCAMCA 6ce 8UObl nepe-
HOCHBIX NePeOGUINCHBIX OZHemyuiumenei, 000py008anue HONCAPHBIX KPAHOE,
AWUKU € RECKOM, A MAaKce 0ZHeCmOolKUue MKaHU (acoecmoeoe nojlomHo).

[IprMeHSIOTCS CHEAYIOIIUE TUITBI OTHETYLIUTEIEH:

OVY-5 (10 unmu 80) — OrHETYHMIUTENh YTIAECKUCIOTHBINA, BMECTUMOCThIO 5 (10
i 80 kusorpaMmMoB). CITy>KUT JIJIsl TYILICHHUS TTI0XapoB U 3aropaHuit kiaccos B, E
(TOJIBKO 3JIEKTPOYCTAaHOBOK, Haxonsmmuxcs noj HanpsbkeHueM o 1000 B). Ilpe-
MMYIIECTBOM YIJIEKUCIIOTHBIX OTHETYLIUTEJEH SIBJISIETCS BO3MOXKHOCThH TYIICHUS
AIEKTPOYCTAHOBOK TOJI HAIPSKEHUEM M MPOU3BOJICTBEHHBIX MOMEIIEHUN C OTHE-
OMMACHBIMU KHUAKOCTSIMHU 0€3 HaHECEHUs yliepOda OT OTHETYIIAIIEro BEIIEeCTBa TO-
Bapam U 000pyAoBaHnt0. OrHeTyIalee BemecTBO — IBYOKUCH YIIIEpo/a.

OII-5 (10, 100)— orHeTymuTeIb MOPOIIKOBBIH, BMECTUMOCTBIO 5 (10 mu
100 nuTpoB) npeaHa3HAyYEH IS TYIICHUS 3arOpaHdi TICIOIMIUX MaTepualioB, TO-
PIOUHMX JKHUJKOCTEH, ra30B U 3JIEKTPOYCTAHOBOK, HAXOIAIIUXCS 10 HANPSIYKEHUEM
He Oosiee 1000 B, Ha MpOMBINUIEHHBIX MPEANPUATHSX, CKJIAJIaX XPaHEHHs TOPIO-
YUX MaTEPUAJIOB, a TAKKE HAa TPAHCIIOPTHBIX CPE/ICTBAX.

OVYb-8 — oraerymmresns 3TUIOBBIN, BMECTUMOCTBIO 8 KHJIOTPAaMMOB

OXII — ornerymurens OpOMXJIaJOHOBBIN

B cootBetrcTBUU C «[IpaBunmamu mokapHOM O€30MACHOCTH JJIsl YHEpreTHye-
ckux npeanpusatuity C0O34.03.301-00, a taxxke PJ[ 153-34.0-49.101-2003 «UWH-
CTPYKLMS II0 IPOEKTUPOBAHUIO IPOTHBONOKAPHOW 3aIUTBl 3HEPrEeTUUECKUX
NpEeANpUATU», BCe KaOeau, IpelyCMOTPEHHbBIE MPOEKTOM, MPUHUMAIOTCS C U30-
JSUKUeN, He pacupocTpaHstoniei ropenne. [Ipu npoknaake kadeneit B KaOEIbHBIX
JOTKaX W TpU Ipoxoje Kabened uvepe3 CTPOUTENbHbIE KOHCTPYKIMH 3JaHHM
MPEeayCMaTPUBAIOTCS MPOTUBOMOKAPHBIE YIUIOTHEHUSI CO CTENEHBIO OTHECTOMKO-
ctu 0,75 gaca.

Ha Tepputopuun OPY cnegyer nepuoauvecku CKallMBaTh TPaBy U yAAJISTh.
3anpenaercs BbDKATATh CYXYI0 TPaBy Ha TEPPUTOPUHU OOBEKTA U MPUJIETAIOIINX K

OIpaxXICHUIO IVIOIIaAKaXx.
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[lepBruuHbIE CpencTBa MOXKAPOTYIIEHUS B JIEKYPHOM IOMEIIEHUH JOJHKHBI
pa3meratbesa y BxoaoB. Ha tepputopun OPY nepBuuHbIE CpeCTBa MOKAPOTYILIE-
HUS JTOJDKHBI pa3MeIlaThCsl Ha CHEIUAJIbHBIX MOCTaxX B YAOOHOM AJi IepcoHalia
mecte. B TamMOype BHOBBH yctaHaBiuBaemoro OIIY mpemgycMoTpeHa ycTaHOBKa
IIEPBUYHOTO CPEJCTBA NOKAPOTYIIEHUS — OTHETYIIUTEIIS.

B mecrax ycranoBku Ha OPY nepenBm>xXHOU MOKapHOU TEXHUKHU (B COOTBET-
CTBUU C IJIAHOM MOXAPOTYIICHHs) JOJKHBI OBITh 0003HA4Y€HbI U 000PYIOBaHBI
MeCTa 3a3€MJICHUS.

Hanuune B mOACTAaHUMSAX MAaCIOHANOJHEHHBIX annaparoB M KOHTAKTOB B
ANEKTPUYECKUX LIETISIX, T/I€ BO3MOKEH HAarpeB WK HCKPOOOpa30BAHKE, ONIPENEISET
0C00YI0 MOXKapoonacHOCTb. [[03TOMy B MecTax XpaHEHUs WM HAJIM4YUs Macjia Ka-
TErOPUYECKHU 3aMpPEIACTCs KypeHUE U MPUMEHEHHE OTKPBITOIO OTHSL.

Hanexxnas skcrutyaTanusi TpaHC(OpPMATOpPOB U UX MOXapHas 0e30MacCHOCTb
JOJKHBI 00€CIIeUnBaThCA:

- COOJIIOICHMEM HOMHMHAJIBHBIX M JIOITYCTUMBIX PEKUMOB PabOThI B COOTBET-
ctBuu ¢ I[1TO;

- COOJIIOICHMEM HOPM KadecTBa Maciia, a OCOOEHHO €ro M30JISLUOHHBIX
CBOMCTB M TEMIIEPATYPHBIX PEKHUMOB;

- COJIEp>KaHUEM B UCIIPABHOM COCTOSIHMM YCTPOMCTB OXJIAXKIACHUS, PETYIUPO-
BaHME U 3alIUTHI 000PYAOBaHUS;

- Ka4E€CTBEHHBIM BBIITOJIHECHHEM PEMOHTOB OCHOBHOI'O M BCIIOMOTraTEIbHOIO
000pyA0BaHUs, YCTPOMCTB aBTOMATUKHU U 3aIUTHI;

- MAacJIONpHEMHbIE YCTPOMCTBA MOA TpaHC(HOPMATOPOM, MACIOOTBOIbI (MU
CHelUalbHbIE IPEHAXH) JOJKHBI CONEPKAThCA B UCIIPABHOM COCTOSIHUM ISl MC-
KJIFOUEHHUS TIPU aBapyu pacTeKaHUsl Macliia U MonajaHusi ero B KaOenbHble KaHaJIbl
U JpyTHUE COOPYKCHMUSI;

- pu 00pa30BaHUU HA TPABUITHOM 3aCHINIKE TBEPJBIX OTJIOXKEHUN OT HedTe-
MPOIYKTOB TOJIIMHOW HE ME€Hee 3 MM. WJIM MOSIBJICHUH PACTUTENBHOCTU U B CIY-

Jac HCBO3MOKHOCTH €€ ITPOMBIBKH JTOJIDKHA OCYHICCTBIIATHCA 3aMCHA I'PABUA,
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- OOPTOBBIE OIPAKIAEHUS MACIO IPUEMHBIX YCTPONCTB JIOJKHBI BBIIIOJIHATHCS
10 BCEMY NIEPUMETPY IPABUIMHON 3achIKK 0€3 pa3pbIBOB U BBICOTOM HE MeHee 150
MM. HaJ 3eMJICH;

- Ha OPY aBapwuiiHple €eMKOCTH 7S PUEMKH Macia OT TpaHc(hopmaTtopos
JOJKHBI IIPOBEPATHCS. HE pexke 2 pa3a B IOJl, a TAKKe MOcie OOUIbHBIX J0XKIEH,
TasiHUsI CHETa WM TYLICHUS 1105Kapa;

- TOPJIOBHHA BBIXJIOMMHON TpyObI TpaHchopmaropa He JOHKHA OBITH HAIpaB-
aeHa Ha psagoM (Ommke 30 M.) ycTaHOBIIEHHOE OOOpYAOBAaHUE U COOPYXKEHHE, a
TaK)Ke Ha IyTH MPOX0Ja NepcoHaia;

- IpY BO3ZHUKHOBEHUU IOXkapa Ha TpaHCHOPMATOPE OH JAOJKEH OBITh OTKIIIO-
YeH OT CETH BCEX HAIIPSHKEHUM U 3a3€MJICH, €CIIM HE OTKIIFOUMIICS OT JEHCTBHS pe-
JICHOM 3alllMThI, MEPCOHAN JOJKEH BBI3BATh MOKAPHYIO KOMaHAYy W Jajiee Jeu-
CTBOBATh 110 YKA3aHUSAM OIIEPATUBHBIX KApPTOYEK MOKAPOTYLICHUS;

- 3alpelaeTcs Mpy Moxkape Ha TpaHc(hOpMaTope UM MAcIsTHOM BBIKJIFOUaTe-
Jie CIMBATh MAcio M3 KOpIyca, TaK KaK 3TO MOXET IMPUBECTU K PaCIPOCTPAHEHUIO
OTHS Ha €ro 0OMOTKY U 3aTPyIHUTh TYLICHHE M0XKapa.

MoHTaXHbIE U MyCKOHAJaJA0YHbIe pabOThI CIEAYET MPOBOAUTH B CTPOTOM CO-
orBeTcTBUU ¢ [IpaBmnamu noxkapuoit 6ezonacHoctu [1I1601-03 «IIpaBuna moxap-
HOM O6e3omacHoctu Poccuiickoit @enepammn» u PI1 153-34.0-03.301-00.

1. YcTaHOBNEHHBIM NMPOTUBOIOXKAPHBIM PEKUM HA TMPEIIPUATHU SIBIAETCA
00si3aTeNbHBIM NIl [E€pPCOHala  MOJPSAHBIX, PEMOHTHBIX, CTPOMUTEIHHO-
MOHTQ)XHBIX M HaJaJ0YHBIX OPraHU3alUid U JIOJKHO CTPOTO BBINOJHATHCS, 32 YTO
JOJKHOCTHBIE JIMI[A 3TUX OpraHU3alid HECYT EPCOHATBHYIO0 OTBETCTBEHHOCTD.

2. Mepbl 1 KOHTPOJIb COOJIIO/ICHHUS MTOKapHON O€30MMacCHOCTH Ha PEMOHTHBIX U
CTPOUTEIBHBIX IJIOMIAJKAX, @ TaK K€ MPU MOHTAXHBIX M HaJaJO4YHBIX paboTax
ONPENENSIETCS PYKOBOJACTBOM IOJICTAHLIMA COBMECTHO C OpPraHM3alUe, IPOBOS-
et 3Tu paboThI.

3. Ha Bech nepuoj paboT yCTaHOBUTH JI€KYPCTBO MEPCOHANA, KOTOPBINA J0JI-
EH OBITh XOPOIIO MPOUHCTPYKTUPOBAH O MEPAX, MPUHUMAEMBIX IIPU BO3HUKHO-

BEHUU MOXKapa.
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4. TlponsBoacTBO pabOT BHYTPH 3[aHUN U COOPYKEHHI C MPUMEHEHUEM TO-
pIOUMX BEIIECTB M MATEPUATIOB OJHOBPEMEHHO C JAPYTUMU CTPOUTEILHO-
MOHTa)XHBIMU Pa0OTaMH, CBSI3aHHBIMU C PUMEHEHHEM OTKPBITOTO OTHs (CBapKa u
T.I1.) HE JOIYCKaEeTCs.

5. Tlnomaaku JOJKHBI OBITH BBITOPOKEHBI M HA HUX YCTAaHOBJIEHBI HEOOXO-
JUMbIE 3HAK1 0€30MaCHOCTH MO JEHCTBYIOIIEMY CTaHAAPTY.

6. Bo Bpems pabOT 1OM>KHBI BBIMOIHATHCS CIAEAYIOIINE MEPOTIPUSITHUSA:

- oOecrieueHbl CBOOOJHBIE MPOXOJAbl U MPOE3Mbl, MyTH HBAKYyallMH, aTaKkKe
MOAXOJIbI K CPEACTBAM MOKAPOTYIICHUS;

- CBapOYHBIC U JPYTyMe OrHEONACHbIE PA0OThI MPOBOATCS TOJIHKOHA TOM 000-
PYAOBaHUHU, KOTOPOE HEJIb3s BHIBECTU HA MOCTOSIHHBIA CBAPOYHBIN MOCT;

- MPOJIUTOE MACJIO U IPYTHE KUAKOCTHU CIEAYET HEMEJICHHO YOUpaTh;

- IpOMaciieHHbIE OOTUPOYHBIE MaTEPHAIbI HAJI0 CKJIAJIbIBATh B 3aKPBITHIE JKE-
JIC3HbIE AIIMKH, KOTOPBIE MOCJIE€ OKOHYaHUS PabOThI CIIEAYEeT BBHIHOCUTH (BBIBO-
3UTh) IJIS YTUJIU3AIUH.

7. IIpu ycranoBke 000pyI0BaHUS JETAIU U MAaTEpUAJIbl JOJDKHBIPAa3MEIIaThCs
Ha PEMOHTHBIX IUIOMIAJKaX, YTOObI HE 3arpOMOKIaTh OCHOBHBIE TIPOXObI U MPO-
€3/1bl TPAHCIIOPTA, U MOBE3/IBI K HUM.

8. Cymika ofexbl U 00yBHU JIOJDKHA TPOU3ZBOJUTHCS B CIEIUATBLHOIPHUCIIO-
COOJICHHBIX JJISI OTUX IeJel TMOMENIECHUsAX, 3JIaHUsIX WM COOPYKEHUSX C IIeH-
TpaJIbHBIM BOJSTHBIM OTOIUICHHEM JINOO C MPUMEHEHHUEM BOJISTHBIX KaJIOPU(EPOB.

9. YCTpoMCTBO CYHMIUIIOK B TaMOypax U APYruX MOMEIIECHUSIX, pacmloiararo-
IIUXCSl Y BBIXOJIOB U3 3JJaHUI, HE TOMTyCKaeTCsl.

10. O6GopynmoBatb MecTO pabOT MOMOJHUTEIBHBIM TIOCTOM TEPBUYHBIX
CPEACTB TMOXKAPOTYIIEHUSI U TIPOBEPUTH UX UCIPABHOCTH, €CIIM Bpaguyce 20M OT-
CYTCTBYET IIOCTOSIHHBIN MOCT.

TpeOoBaHus 10 Mo:KapHOI 0€30MACHOCTH.
J{ns mpenoTBpalleHusl pacTEKaHUsl Maciia U pacpOCTPaHEHUS ToXKapa MpH T0-

BPEXKICHHUSIX MACIOHAMOJHEHHBIX CHJIOBBIX TPaHC(HOPMATOPOB C KOJIMYECTBOM
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Macya 6osiee 1 T B eqUHUIE TOJDKHBI OBITh BBITIOJTHEHBI MACIONPUEMHUKH, MACIIO-
OTBO/JIbI U MACJIOCOOPHUKH.

12.2 Tloxcraniuu KOMIUIEKTHBIC, cTO00BBIe, MauToBbIe, KTII mkadHoro tumna
C BEpTUKAJILHON KOMIIOHOBKOW 00OpPYZI0OBaHUSI U KHOCKOBOTO THUIA C BO3yIIHBIMU
BBOJIaMU U BBIBOJIAaMU MO YCJIOBHIO MOXKapHOW 0€30MaCHOCTH JOJKHBI OBITH pac-
MOJIOKEHBI Ha pacctosiHuu He MeHnee 3,00 m ot 3xanuii I, II, III creneneit orue-
CTOMKOCTHU U 5 M OT 3aaHuii [V u V crenenei orHeCTONKOCTH.

12.3 Anmapatsl 1 npuOOpHI CIEIYET pacnojarath Tak, 4T0Obl BOZHUKAIOIINE B
HUX TIPU SKCIUTyaTallid HUCKPbl WM DJIEKTPUYECKHUE NYTH HE MOTJIU MPUYUHUTH
BpeZla 00CITY>KHBAIOIIEMY IMEpPCOHANy, BOCIUIAMEHUTh WJIM MOBPEAUTH OKPYKalo-
1IMe MpeaMeThl, BbI3BaTh K3 MM 3aMbIKaHHUE HA 3€MITIO.

4.4 Pac4éT KOHTYpPA 3a3eMJIeHUsI 10 JICTAHIIUU

B mensx 3amuThl OT MOpaXXEHUs AIEKTPUUECKUM TOKOM OOCITYKHBAIOIIETO
NepcoHana, MpeaycMaTpruBaroT 3aluTHOE 3a3emiieHue. Beé o6opynosanue I1C 3a-
3eMJISIETCS MPU MOMOIIU MPOBOHUKOB HA OOITUI KOHTYp 3a3emiieHus. B kauecTBe
KoHTypa 3a3emyieHus [1C ucnonb3yercs: Kak eCTeCTBEHHOE (OMOpPbI, MOPTaJbl) TaK
U UCKYCCTBEHHOE 3a3emiieHuE. Pa3MeliieHre 3J1eMeHTOB HCKYCCTBEHHOTO 3a3eMIie-
HUS DJIEKTPOYCTAHOBOK IMPOBOJMUTCS TaKHUM 00pa3oM, YTOOBI ObUIO JTOCTUTHYTO
PaBHOMEPHOE pacIpeieIeHue AIEKTPUUECKOro MOTEHIMala Ha IUIONAAN 3aHITOM
[1C. C 370 1eNbI0 BI0JIb OCEH 000pYA0BaHUS MPOJIOKEHBI BHIPABHUBAIOIIUE MPO-
BOJHUKHU (TI0JIOCKHI cTanu) Ha riyoune 0,7 m u Ha paccrosiHuu 0,8-1 M ot dyHaa-
MEHTOB WJIM OCHOBaHUU 000pyaoBaHUs. PaccTosHUE OT TpaHUI] 3a3€MIIMTEINS 10
3a00pa 2JEKTPOYCTAHOBKHU C BHYTPEHHEU CTOPOHBI JOJKHO OBITh HE MEHee 3 MeT-
poB. B anekTpoycTaHoBKax ¢ OONBIIMMH TOKAMHU 3aMBIKAHUS HA 36MJIFO COTIPOTHB-
JICHUE 3a3eMJIIONTUX YCTPOUCTB B JIFOOOE BpeMs roa J0KHO ObITh He Oosee 0,5
Owm.

HckyccTBeHHBIC 3a3eMITMTEIN HAWOOJIee YacTO BBIMOJHSIOT U3 BEPTUKAIBHO
3a0UTHIX B TPYHT CTAJIBHBIX TPYO U YTrOJKOB AJIUMHOUN 2-3 M. TpyObl NPUMEHSIOT C
BHEITHUM JuaMeTpoM 35-50 MM, mpu TOJIMHUHE CTEHKUA HE MeHee 4 MM. 3a0uBatoT

TpyObI U YTOJIKM B TPYHT TaK, YTOObI BEpXHUHN KOHEI] X pacnonaraics Ha 0,4-1,5
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M HUXE IMOBEPXHOCTU 3€MJIU. DTUM JOCTUTAETCS MEHBIITNE KOJICOAHUsT COTIPOTHUB-
JICHUS 3a3€MJICHUS BCJICACTBUE MPOMEP3aHUS MMOYBBI 3UMOM M YMEHBITICHUS BIIAXK-
HOCTH JICTOM.

3abuThie B TPYHT TPYOBI WM YTOJKH COSAUHSIOT MEXIYy COOON CTaTbHBIMHU
M0JIOCAMH, KOTOPBIC TIPOKJIAABIBAIOT B 3eMJIC€ U IPUBAPUBAIOT K BEPXHUM KOHIIAM
TpyO Wiu yrojkoB. Takoi CIOXHBIA 3a3eMIIMTENb, COCTOSIINNA U3 psaa TPyO WK
YTOJIKOB, COCTMHCHHBIX MapaUIeIbHO CTATBHBIMH MOJIOCAMH SIBJISICTCSI OCHOBHBIM
TUTIOM 323€MJIMTEJICH Ha TTOICTAHITHIX.

B kadecTBe KOHTypa 3a3eMJICHUS HUCIIOJIL3YETCS CYIMIECTBYIOMMUA KOHTYp 3a-
3eMJICHHUS, IPUCOCTMHECHIE BHOBh YCTAHABIIMBAEMOTO O00PYAOBAHUS TIIIAHUPYETCS
BBITIOJIHUTD K JIEUCTBYIOIIEMY KOHTYPY 3a3eMJICHUS B COOTBEeTCTBHH ¢ [1YD.

Pacuér 3azemnenus [IC cBOoAUTCS K ONpPEAEIEHUIO YUCIa BEPTUKAIBHBIX 3a-
3eMJIMTENIEH U JUIMHHBI COSIMHUTENIbHOM M0JIOCkl. CUMTaeM, 4TO €CTECTBEHHBIC 3a-
3eMJIUTENTU OTCYTCTBYIOT. Pacu€T mpou3BoIUTCS B CIAEAYIONIEM MOPSIKE:

— OIpeeTsIeTCs] HOpMa COMPOTHBIICHHUS 3a3EMIICHUS,

cornacuo [IVD R; =0,5Owm;
— OIpeAeNsIeTCs] COMPOTHBICHHE OJUHOYHOrO 3azemsutens R ,;c ydérom
PacyETHOrO yAEIBHOTO COPOTUBICHUS TPYHTA Ly, = Ly, * K-

I'pynr B paiione IIC cyraunok, p,,, *100 OM/M npu Braaxkuoctu 10-12%

Becy rpyHTa, k =1,5mpu rimyoune 3anoxenus 0,7-3,7 m, Toraa:
P paee =100-1,5=150 Om/m.

B kauyecTBe HCKYCCTBEHHBIX BEPTUKAIBHBIX 3a3€MIIMTENIEH HCIIOIB3YIOTCS OT-
PE3KU YIIIOBOM CTaau JUIMHHOW 5 METPOB, MPHU 3TOM B (hOpMyJie BMECTO AHAMETPA
TpyObI TpejcTaBisercss skBuBageHTHbIN auamerp d,=0,95b, rme b - mmpuna
nosiky. [IpuHuMaeM yrioByto ctaib 63x63x6. Torma d, =0,95-63~0,06 m. Ty-

Ouna 3anoxxeHust Bepxuero KoHna 0,7 M. ConpoTUBICHNE OJTMHOYHOTO BEPTUKAIIb-

HOTO 3JICKTPOAa R ., ONpeaesseTcs Mo GpopmyJie:

00.3
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P 21 1 4t+]
R,,=—-(In—+=-In—);
93 =1 d, 2 ey
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Pucynok 14. - BepTukaibHbIN 3a3€MIUTEIb

1=5,7m;t = 3,2m;d = 0,06 Mm;

150 (I 2.5,7 1_I 4.3,2+5,7

R, = : = = 23,980,
2.314-5,7

n n
0,06 2 4.32-57

[TepumeTp 3a3eMIISIIOILIETO KOHTYpa paBeH 220M.

OnpenenuM TpUMEPHOE YUCIO BEPTUKAIBHBIX 3a3€MJIMTENCH ISl YCTAaHOBKU

10 KOHTYPY NPU OTHOUIECHUH PACCTOSHUS MEXAY EKTpoaaMu (a)K ux mimHe (1)
a/l =1 u npeaBapuTenbHO NPUHATOM KO3 GHULMEHTE UCTIONL30Banus 177, = 0,38:

R.,; 23,98
Ng s = ——
n,-R, 0,38-0,5

~126 .

KoadpdunueHnT ncnonp30BaHusl TOPU30HTAIBHBIX 3a3€MIIMTENEH U3 MOJIOCHI
40x4, nns yCTaHOBKM IO KOHTYPY IPU OTHOILIEHHWH PACCTOSIHUS MEXAY DIIEKTPO-
namu (a)x ux pmue (1) a/l=1, . =0,19.

ConpoTHBIIEHHE PACTEKAHUIO MOJIOCHI:

=i.M.|n2.I2

R
"y 2.ml bt

/ . /

PucyHok 15. - 'opu30HTaNIbHBIN 3a3€MIIUTEIIb
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1=140 m; t=0,7 m; b=0,04Mm;

R _ 1 150 In 2.220°
" 0,19 2-314-220 0,04-0,7

=8,6 Owm;

YTouHEeHHOE COIMPOTHUBJICHNC BEPTUKAJIBHBIX 3JICKTPOI0B:

_ RF.RH .

R, = ;
RF_RH

8,605

= =0,531 Onm.
8,6-0,5

YTO4YHEHHOE YHCIIO BEPTHKAIBHBIX 3JIEKTPOAOB 1pu 77, = 0,38:

n= RO/:[B .

n,R,
23,98

n=—————=118,8 mr.
0,38-0,531

Omnpenenstor pe3yJbTUPYIOLIEe CONPOTUBIEHUE UCKYCCTBEHHOIO TPYIIIOBO-

T'0 3a3€EMJIUTCIIA:

R, R, 0,531-8,6

R = =
"“(R -7, +n-R,-;,) (86-0,19+119-0,531.0,38)

=0,178.

VYcnosue R, =0,178 < R, =0,5 yJIOBJIETBOPSIET TPEOOBAHUSM.

OxkonuarenbHo npuHUMaeM 119 yroskoB. JIOMOJHUTENBHO K KOHTYpPY Ha
TEPPUTOPUM TOJCTAHLUN YCTAHABIMBAETCA CETKA M3 MPOAOJBHBIX IOJOC HA pac-
crostHuu 0,8-1M 0T 000pyAOBaHUS C MONEPEYHBIMU CBS3SIMU YEPE3 LIECTh METPOB.
JI1st BBIpaBHUBAHUS ITIOTEHIMAJIOB Y BXOJOB M BBIE3JIOB, a TaK K€ 10 KpassM KOHTY-

pa NPOKJIAJBIBAIOTCS MOJIOCHI HAa TTyOuHe 1M.
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3akaoueHue

Ha ocHoBaHMM pacdeToB, BHIOpAaH BapHAHT PEKOHCTPYKIIMU MOACTAHIIMH C
yCTaHOBKOM ABYX aBTOTpaHcdopmartopoB tuna AT/IL[TH-63000/220/110/10.

B skoHOoMHYeckOM pasjeie paccunMTaHa CpaBHUTEIbHAs 3KOHOMHYCCKAs
3 PEeKTUBHOCTh KAIMTAIBHBIX BIOKECHHH HA PEKOHCTPYKIIUIO MOJCTAHIIMK U CO-
MIOCTaBJICHHE pa3pabaThIBAEMBIX TPOCKTHBIX BAPHUAHTOB.

PaccMoTpeHsl BOIPOCHI MPOU3BOACTBEHHONM M 3KOJIOTMYECKON 0e30macHo-
CTH, aHaJIU3 OMACHBIX M BPEIAHBIX MMPOM3BOJICTBEHHBIX (PAKTOPOB, paCUCT CHCTEMBI

HCKYCCTBCHHOI'O OCBCHICHM, 3J'I€KTpO6€3OHaCHOCTB, OoXpaHa OKPYH(aIOHICﬁ Cpcanbl,

YpE3BbIYANHBIE CUTYALlMH U JIP.

DIOPA.140205.008 113
U3m. | Jlucm Ne dokym. lModnuck |dama
Pa3spab. A.B.lMapamoHoB 3aKIIOUEHHE Jlum. Jlucm Jlucmos
lposep. A.B.lMaHkpaToB | I 87
PeueHs.
H. Konmp. TI1Y Uu30, ep. 3-9201
Ymeepd.




CHMCcOK HCITOJIb30BaHHBIX HCTOYHHKOB.

1 B.W. Upenpunk. DaeKTpuuecKrue CUCTEMBI U ceTH: YueOHuK it BY30B

- M.: DHeproatomuszaar, 1989.—592 c.

2 CipaBOYHUK 1O MPOCKTUPOBAHUIO MIEKTPOIHEpreTHIeckux cucteM. [lox
penakmueit C.C. Pokorsina u .M. Illanupo. — 3-¢ uznanue. -M: DHeproaroMus-

nat, 1985r.—352c¢.

3 Poxkoga JI.J1., Kozynuu B.C. DnekrpoobopyoBaHue CTaHIMA 1 MO/ICTaH-
il Y4eOHUK 17151 TEXHUKYMOB. — 3-€ U31., fiepepad. u jom. — M: DHeproaroMus3aar,

1987.— 648 c.: .

4 TlpaBuia yCcTpOHCTBA DIIEKTPOYCTAaHOBOK. — (6-¢ M3/, mepepaboTaHHOE U
nonojgHeHHoe ¢ u3MeHenusiMu). Cank-IlerepOypr 2001r.

5 Heknenaes b.H., Kproukos M.I1. Dnexrpryeckas 4acTp CTaHUWNA U TOJ-
ctaniuii: CrpaBoYHbIE MaTepUabl JIJIi KYpCOBOTO M JIUIIJIOMHOTO MPOEKTHUPOBa-
HUs. Y4deb. mocobue s By30B. — 4-e u3j.,nepepad. u jom. — M: DHeproaToMus-

nat , 1989. - 608 c.: un.

6 Homunu I1.A. cipaBOYHUK MO TEXHHUKE Oe30macHOCTH. — M. DHeproarom-

n3nar, 1984.

7 be3omacHOCTh KHU3HEACATEILHOCTH: Yueb.mocodue s By30B/Ilom pen.
npod. JI. A. MypaBbsa. — 2-e uzn., nepepad. u gon. — M.: FOHUTU-TAHA, 2002-
431 c.

8 IlonoxkeHre o MOpsiAKE MPOBEACHUS aTTECTAIIMK PAOOYUX MECT MO yCIo-

BusiM Tpyaa. [loctanosnenne munucrepcerBa Tpyaa PO Nel2 ot 14.03.97r.

9 PykoBojsme ykazaHusl 110 pacyeTy TOKOB KOPOTKOTO 3aMbIKaHUs U BBIOO-
py anexkrpoobopynoBanust/[Tox pen. b1, Heknenaera. -M: Uzn-BoHILIDHAC, 2000. -
152c¢.

10 MenbarkoB HA. Dnektprdeckue ceTy ¥ CUCTEMBI. Yued. mocoOue AJis BY-

30B. 131. 2-¢, crepeoturt. M., « Queprus», 1975



11 Tlocrmenog I'.E., B.T. ®equn B. T. - DnekTprdeckue CUCTEMBI U CETH. - 2-€

W3IaHKE, UCTIPABJICHHOE M JOTIOTHUTENBHOE, MUHCK.: «Bhicas mkosay. -1988

12 Jlenucor B. U., TexHUKO-2KOHOMHUYECKHE pacueThl B dHEpreTuke: Me-
TOJIbI SKOHOMHYECKOTO CpaBHEHHsI BapuaHTOB. - M.: DHeproaromuzaar, 1985. - 216

C.

13 CnpaBouHUK MO MPOEKTUPOBAHUIO 3eKkTpuieckux ceteir / Ilox pen.
JI.JI. ®aitbucoBuya. — 2-e uzn.,nepepad. u momn. — M: Uzn — Bo HII SHAC, 2006. —
352¢.: un.

14 KomnneB B.H. PeneitHas 3ammra OCHOBHOIO 3JIEKTPOOOOPYIOBAHUS
AJIEKTPOCTAHIIUM U NOACTaHIMI. Bonpockl nmpoektupoBanus: YueOHoe nmocoodue. 2-¢

u3 ., ucnp. u gom. — Tomck: M3a. DJITU TIIY, 2005. — 107c.

15 I'yk FO.B. Teopust Haie)KHOCTH B 3JEKTPOIHEPIETUKU: Y UeOHOE MOCO-
oue s By30B.- JI. «Oueproaromuzaat» 1990r.
16 Cunbuyros @.1. Pacuer Haie:KHOCTH CXEM 3JIEKTPUUYECKUX COETUHE-

Huil. M., «OHeprus», 1971r.



[Tpunoxenue A.

Cxema noacranuuu 3anagHo-CuOupckast mociae peKOHCTPYKIIUU

n110Ty

2208 1048 rPact

n-110-TY rPAC

al
e

Boon 22057228

b
Ee—1 D‘f %/%,

THa0e

2 & R I, Soret B

L i .
w1 1] S

]

Boon 220.5AP.227

o
.TE:T e RO v - D—& Toxnano2
D b ¥ [~

1 AR L 1 L 2 5 T THT T
< £ £ < 0
sronios Toxmonomi-1
- D - 1 A I D I | N
=R S I i j i Lz
* T [ ‘ T
‘1—/’—1—‘—1—"—1—‘:'-‘—["* L £ = i z L1
I %% T T Temama3
\ | N
_— s
= O
e e LU, Tommnannit
b RS b A i D_& I T
£ - LTz g
| \ . , ‘
I iﬂ I I ’ : e D T i‘ oo
U= 2 T 1 g u = u —{ P U U z 1 z 2l
ou u m D 1 . " £ £E
PIOPA 140205 008 N3
Cxema nociie T I
Hoscramun 220 ‘ ‘ | |
3anamio-Cribuperas T
TITY Hud0, 2p. 3-9201




