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PE®EPAT

Brinycknas kBanudukarmonnas padora (BKP) nHa temy «2nekTpocHabkeHue
cynepmapketa «Komanaop» r. Abakan, yiu. [lymkuna, 1.44» coaepxut 52 cTpaHUIlbI
TEKCTOBOI'O JOKYMEHTA, 25 UCIOJb30BaHHBIX UCTOUYHUKOB, 3 JIKCTA rpaduyecKoro
Martepuana.

OJIEKTPOCBEPEXEHUE, KOPOTKOE 3AMBIKAHUE,

DJIEKTPOBOPY IOBAHUE, DJIEKTPOIIPUEMHUK, DJIEKTPOSHEPT U,
SHEPTOO®DEKTUBHOCTD, BBIOP OBOPY/IOBAHN A,
SJIEKTPOOCBEUIEHMUE.

[IpoexTupyemblit 00beKT — cynepmapkeT «Komanmop» r. AGakaH, yi.
[lymkuna, 1.44.

Lenu:

- BBIOOp MPOEKTUPOBAHUS HAMOOJIEE IKOHOMUYHON U palliOHATbHOW CUCTEMBbI
anektpocHabxkenus 0,4 kB;

- BBIOOp ceueHUM MPOBOJIOB U Kabesei, KOMMYTallMOHHBIX annapaTosB,
pacnpeneauTeNbHbIX TyHKTOB;

- pacyeT TOKOB KOPOTKOI'O 3aMbIKaHUsl, IPOBEpKa 000PYA0BAHMS HA
TEPMUYECKYIO U AJIEKTPOJUHAMUYECKYIO CTOMKOCTb;

- MPOBEpPKa KOMMYTAIIMOHHBIX alapaToB M0 OTKIIIOYAIOUIEH CIOCOOHOCTU U
M0 YYBCTBUTEIbHOCTH.

B BKP Obuta cipoekTupoBaHa cUCTeMa 3JIEKTPOCHAOKEHHSI CyTiepMapKeTa
«Komannop» r. AbGakan, yi. [lymkuna, 1.44, ¢ yaeToM COBpEMEHHBIX TPEOOBaHUH K
CUCTEMaM, TaKUM KaK HaJIeXKHOCTb, SKOHOMUYHOCTb, 0€30MIaCHOCTh JJI YEJIOBEKa U
OKpY’Karollen cpepl. PaccunTaHbl 3J€KTPUUECKUE HATPY3KH O YPOBHIM
AJIEKTpOCHa0kKeHUs. BbIOpaHHOE AIIEKTPOTEXHUUECKOE 000pYI0BaHKE POBEPEHO HA

I[CﬁCTBPIC TOKOB KOPOTKOI'O 3aMbIKaHHA U HA TCPMHUYCCKYTO CTOMKOCTb.



THE ABSTRACT

Graduation qualification work (WRC) on the topic "Power supply of the
supermarket" Commander "Abakan, ul. Pushkina, d.44 "contains 57 pages of a text
document, 25 sources used, 3 sheets of graphic material.

ELECTRICAL SAFETY, SHORT CIRCUIT, ELECTRICAL EQUIPMENT,
ELECTRIC RECEPTION, ELECTRICITY, ENERGY EFFICIENCY, CHOICE
EQUIPMENT, ELECTRICITY.

The projected object is the supermarket "Commander" Abakan, ul. Pushkin,
d.44.

Objectives:

- the choice of designing the most economical and efficient system of power
supply of 0.4 kV;

- selection of sections of wires and cables, switching devices, distribution
points;

-Calculation of short-circuit currents, verification of equipment for thermal and
electrodynamic resistance;

- calculation of three-phase and single-phase short-circuit currents, testing of
switching devices for breaking capacity and sensitivity.

The system of power supply of the supermarket "Commander" Abakan,
Pushkin street, 44, was designed in the WRC, taking into account modern
requirements for systems, such as reliability, efficiency, safety for humans and the
environment. Electrical loads are calculated according to the levels of power supply.
The selected electrical equipment is tested for the action of short-circuit currents and

thermal resistance.
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BBEJIEHUE

DnextpocHabkeHuecynepmapkera «Komanmop» 1. AOakaH, yi. Ilymkuna,
1.44 HanpsIMy1O 3aBUCHUT OT BHUJia IPOJIaBaEMbIX TOBapOB. B MpOayKTOBBIX MarazuHax
HEProcHabkeHne OoOyCIIaBIMBAETCS, MPEXKIAE BCEro, HAJUYMEM XOJOAMJIbHBIX
YCTAaHOBOK, 3TO  XOJOAWIbHBIE W  MOPO3WIbHbIE  BUTPUHBL.OCOOECHHOCTH
AIIEKTPOCHAOKEHUS OOBEKTOB TOPrOBIM 3aKIIOYAETCSd HE TOJbKO B OOJIBIION
HACBIIIIEHHOCTH BHYTPEHHUX 3JIEKTPOCETEH, HO TaK ke, B pa3HOOOPAa3uu MOIIHOCTEM
NOTPEOICHUST  DJCKTPOSHEPTHH  PA3IMYHBIMUA  YCTAaHOBKAMM: XOJIOTMIIHBIMU
yYCTaHOBKAaMH, TEIUIOBBIMU 3aBECaMH, BECOBbIMU NpUOOpaMH, KaccamMud H T.1.
X0N0aUIBHBIE YCTAHOBKH, BCIIOMOTATEIbHBIC MPUOOPHI, B COCTaB KOTOPBIX BXOIST
pasIUYHBIC  DJIEKTPUYECKHE  JIBUTATENH, MOTPEOSIOT  HAMHOTO  OOJbIIe
AIIEKTPOIHEPTUH, YEM OCBETHUTENbHbIE MPUOOPHI, YTO TpedyeT Oojee cepbe3HOi
CXEMBI JJICKTPOCHAOKEHHS 00HEKTA TOPTOBIIN C YUETOM 3a3€MJICHHSI DJICKTPUIECKUX
npubopoB. OANH U3 BaXHBIX (DAKTOPOB, KOTOPHIM BIMSET Ha MPOJAXKH B TOPTOBBIX
Mara3uHoB — 9T0 ocBemienue. Ilpu co3manun KOM@POPTHOM OOCTAHOBKH IS
MOKYIaTeNisl OCBELICHUE SIBJIIETCS OYEHb BAXKHOM COCTABIISIIONICH, KOTOpPAask MOMKET

KaK YBCIIMYMUBATD IIPOJa’KHU, TaAK 1 YMCHbBIIIATh UX.



1 TeopeTnueckasi 4acThb

1.1 HopmaTuBHbIe TpeOOBaAaHUAA K CHCTeMaM 3JEeKTPOCHAOKeHUsI

00IIeCTBeHHBIX 31aHUM

Cucrema >1eKTpOCHAOXKEHUSI CylepMapKeTa JOJKHA ObITh BBIIIOJHEHA B
COOTBETCTBHUH C ACHCTBYIOIMMMU:

CHulI 23-05-95 «EcTecTBeHHOE M HICKYCCTBEHHOE OCBELIECHUEY

ITYD 7-e uznanue «IIpaBuna ycTpoiCTB 3JEKTPOYCTAaHOBOK;

CII-31-110-2003 «IIpoekTpoBaHHE U MOHTAX 3JIEKTPOYCTAHOBOK >KHIIBIX U
0OILIECTBEHHBIX 3aHUIT»;

CanlluH 2.2.1/2.1.1.1278-03 «I'uruenndeckue TpebOBaHUs K €CTECTBEHHOMY,
UCKYCCTBEHHOMY U COBMEIIICHHOMY OCBEIICHUIO KUJIBIX U OOLIECTBEHHBIX 3aHUM.

B cooTBeTrcTBHUM ¢ MHCTPYKUHEH IO YCTPOWCTBY MOJHUE3AIIWTHI 3JaHUUA U

coopyxenuit P/ 34.21.122-87 monHue3anmra J7aHHOro 00beKTa He TpedyeTcsl.

1.2 AHajau3 npeaocTaBJeHHBIX JAHHBIX

Tabnuua 1.1 - BemoMocTh 37eKTpUYECKUX HArpy30K CyrnepMapKeTa

HaunmenoBanue Usows B Koia-Bo Momnocts II1,
norpedouTeei kBT
1 2 3 4
Pexmama 220 1 1,0
KowmmbroTtep 220 1 0,45
IIpunTep 220 1 0,3
daxkc 220 1 0,3
Konnuuuonep 220 1 1,3
Kodemarmmna 220 1 0,3
YaliHuK 220 1 0,3
Hacoc 220 1 0,5
dacoBka 220 1 0,2
dacoBka 220 1 0,2




[Tponomxkenue Tadmuubl 1.1

1 2 4
®dacoBka 220 0,2
dacoBka 220 0,35
dacoBka 220 0,45
dacoBka 220 0,2
Kacca 220 0,45
Kacca 220 0,3
Kacca 220 0,45
Kacca 220 0,45
Kacca 220 0,3
Kacca 220 0,3
ToproBeIif 3aJ1 (XOIOIUITHHIK) 220 0,51
ToproBeIif 3aJ1 (XOIOTUITHHIK) 220 0,51
ToproBeIif 3aJ1 (XOIOIUITHHIK) 220 0,51
Toprossiif 3a1 (XOTOJUITBHUK) 220 0,51
Toprossiif 3a1 (XOIOJUIBHUK) 220 0,51
Jlaps 220 0,5
Jlaps 220 0,5
Becnr 220 0,15
Becsl 220 0,3
Becur 220 0,2
Kacca 220 0,45
Kacca 220 0,45
Kacca 220 0,3
Kacca 220 0,3
T'actponom (CBY neun) 220 1,0
lactponom(Mopo3suika ObITOBas) 220 0.4
T'actponom(baunnuia) 220 0,4
T'actponom (CokoOXJIaqUuTENb) 220 0,3
lacrponom(Koge mammna) 220 0,3




[Tponomxenne Tadmuis 1.1

1 2 4
T'actponom(CokoBBIKUMATIKA) 220 0,2
T'actponom(CokoBBIKUMATIKA) 220 0,2
T'actponom(Mukcep) 220 0,3
T'actponom(Tepmomnon) 220 0,2
T'actponom(Tepmomnon) 220 0,2
I'punb 220 3,5
Tenmodon 220 1,0
Tenmodon 220 1,0
Tenmodon 220 1,0
Tenmodon 220 1,0
I.xacca 220 0,3
Il.xkacca 220 0,45
Pabouee mecto 220 0,45
PaGouee mecTo 220 0,45
Cepgep 220 2,0
M®YV Buneo 220 0,3
CromoBast (X0JIOAMIBHUK OLITOBOIN) 220 0,45
Cronosasg (HaiHUK) 220 0,45
Cronosas (CBY neun) 220 1,0
Cronosas (TeneBuzop) 220 0,3
CrosoBast (Mopo3uika ObITOBas) 220 0,4
Cronosas (COKOBBDKMMAJIKA) 220 0,4
Ternodon 220 1,0
Pykocymmrens 220 1,5
XonoauiasHOEe 000pyI0BaHNE 220 3,5
XonoauiasHOEe 000pyI0BaHNE 220 3,5
XonoauiasHOEe 000pyI0BaHNE 220 3,5
XonoauiasHOEe 000pyI0BaHNE 220 3,5
XonoauiapHOEe 000pyIOBaHNE 220 3,5
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Oxonuanue Tadaunsl 1.1

1 2 3 4
XonoauisHOE 000pyIOBaHNE 220 1 2,5
XonoauisHOE 000pyIOBaHNE 220 1 4,0
XonoauisHOE 000pyIOBaHNE 220 1 4,0
XonoauisHOE 000pyIOBaHNE 220 1 4,0

1.3 XapakrepucTuka 00beKTa NPOEKTUPOBAHUSA

Cynepmapker «Komangop» pacronoxkeH B ropone AOakaH Ha yiuie
[Tymxunad4, pexum pabotel mMarazuna ¢ 8:00 go 23:00 6e3 obema u BBIXOAHBIX,
CleMalM3alys Mara3uHa 3aKiIr4aercd B mOpojaxke ToBapoB. C(Cynepmapker
IpeayCMaTpUBACT HATMYUE MPOU3BOACTBEHHBIX, CITYy)KEOHBIX, BCIIOMOTATEIBHBIX H
OBITOBBIX MOMeNIeHUH. XOJIOAWIbHOE, CHJIOBOE U TEIJIOBOE 000pyJI0BaHUE
pPa3IMYHOrO HAa3HAYEHUS Pa3MENIEHO B TOProBOM, TMOJACOOHOM TOMEIIECHHUSX.
CynepmapkeT 3aHMMAeT 4YacTh IUIOIIAAM IMepBoro sraxa. Ilnomaas cynepmapkera
451,6 M. BeicoTa IIOMEILIEHUS 3 M.

DJeKTpOCHAOXKEHNE  OCYIIECTBISIETCS OT  CYHIECTBYIOIIETO  BBOIHOTO
pactpenenutensbHoro ycrpoiictea (BPY 0,4 kB), pacnonokeHHOro B KOpPHUAOpE
MarazuHa. [lo cTenmeHu HaaeKHOCTH HIIEKTPOCHAOKEHUS Mara3uH OTHOCHUTCS K
norpeburensim Il kareropuu. IlpubGopsl MOXKAPHO-OXPAHHOM CHUTHANIHU3ALMH
oTHocATcsl K Ikareropuu, koTtopasi 0OOe€CHEUYMBAETCS BTOPUYHBIM HCTOUYHHUKOM
nutanus (AKDB).

Pacuertnbiii y4eT AIEKTPOIHEPTUHI OCYILIECTBIISIETCA CUETYUKOM,
yctaHoBJieHHbIM B [1P marasuna, Mepkypuii 230 AM-03 5 (7,5A).

Omua w3 Hambonee MOIIHBIX MPUEMHUKOB — Tpwib3,5 KBT.Ogun wu3
MaJIOMOIIHBIX NpUEMHUKOB — Hacoc 0,5 kBr.Ilo poxy Toka aneKTpoOnpUEMHUKHA
OTHOCATCS K MOTpeOuTenssM, padoTaloluM OT CEeTH TEPEeMEHHOro TOKa

MPOMBINLIIEHHON YacTOThI (50 I'm).
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2AHAIUTHYECKAA YACTH

2.1 CBeTOTeXHMYECKHIA pacyeT CUCTEMbI OCBeIleHHSI

Cramust pacueTa dJIEKTPOOCBEIICHHUs OYEHb BaKHA TPU IPOCKTUPOBAHUMU.
[IpaBmiIbHO  CHPOEKTUPOBAHHAs CHCTEMa OCBEIICHHA CIOcoOCTBYyeT  Oosee
Oe3omacHON paboTe mepcoHalla, CHIKEHUIO YTOMIISIEMOCTH, 0ojiee paluoHAIEHOMY
MCTIOJIB30BAHUIO JICKTPUYECKON SHEPTHH, MOBBIIICHHIO IPON3BOIUTEIILHOCTH TPYAa
¥ TIPO/IaXKEe TOBAPOB.

Pexomenaanuu 1o npoeKTUpPOBaHUIO cuctem ocBenieHus B3sATol u3 CII 31-110-

2003 u CII 52.13330.2011.

2.1.1 CBeTOTeXHNYECKHUIl pacyeT CHCTeMbl pad04yero OCBeleHus!

Ha naHHOMATame mNpOEKTUPOBAHUSI OMNPEACNSIOTCS TUI  HMCTOYHUKOB
CBeTa,HamOoJIee pallMOHAJIbHBIC MECTa YCTAHOBKHM CBETHUJILHUKA, 4 TAKXKE BBICOTA UX
YCTaHOBKH, CMOCOO KpPETUIGHHS € CHOCOOBI yIpaBiieHUs oOcBemieHueM. Js
OCBEIICHHUS TTOMEIICHUI CylnepMapKeTa MCIOJb30BaHbl CBETUIbHUKH Mapku J[BO-
40404-1 ¢ yctaHOBKOW B HEM JUOJHBIX JaMIl MOIIHOCTHIO mo 40 BT kaxnas.
CormacHo wHpOpMaNKK, TPEACTABICHHONW 3aBOJIOM H3TOTOBUTENIEM O JaHHOM
CBETWJIbHUKE, OH TNpEJAHA3HAUYCH JJIsi HMCIOJb30BaHUS OOIECTBEHHBIX 3JaHUAX U
MOMEIICHUSIX. JIaHHBIN CBETHJIILHMK HMEET cTeneHb 3amuTel [P 40. Jlammel,
YCTaHABJIMBAEMbI€ B JAHHOM CBETHJIbHUKE JOJKHBI UMETh CBETOBYIO TEMIIEpATypy
4200 K. YpoBeHb UCKYCCTBEHHON OCBEIIEHHOCTH OT CUCTEMBI OOIIEr0 OCBEIICHUS HE
noiokeH ObiTh MeHbIe S00 JIK. YnpaBnenue ocBernieHnEM BBITIOJIHEHO C TTOMOIIBIO
MPOXOJHBIX, OJHOKJIABUIIHBIX W JBYXKJABUIIHBIX BbIKIIOUaTEIeH. BpIkitouarenu
YCTaHOBJICHBI Y MECT BXOJ/Ia B TIOMEIICHUS 3[]aHus, TNO0 B HAaMOOJee parmOHATBHBIX
MECTax MX yCTAaHOBKHU. BbICOTa yCTaHOBKH BBIKJIFOYATENIEH HAJl ypOBHEM Iosa — 1,5M.

D10 obecneuuT yao0HOe ynpaBieHue ocBemeHneM.[24 ¢. 72]
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CBeTOTEeXHHMYECKUU pacdeT MpOrU3BCACHIIO MCTOAY HUCIIOJIIBL30BAHHA CBCTOBOI'O

noTtoka. OcHOBHas opMyIa ONPeACIICHNs] KOJIMYECTBA CBETHIILHUKOB B TIOMEIIICHUH:

E . ‘k-S-Z
N =_min : (2.1)
@ﬂ.n.)]

E .
rac Mmin-mMyuHUMaJIbHass HOPMHUPOBAHHAsI OCBCIICHHOCTD, JIK;

k — koapdunuenT 3amnaca;

S — ocBemaeMast oAb, M;

Z — ko3p(PUIMEHT MUHUMAIBbHOM  OCBEWIEHHOCTh (KO3 UIIUEHT
HEPAaBHOMEPHOCTH OCBEILICHUA);

N — 4ncno CBEeTHIIBHUKOB,;

N — YKCJIO JIAMI B CBETUJILHUKE;

T - ko3 PuUIMEHT UCITIONB30BAHUS CBETOBOIO IMOTOKA B JIOJISAX €IMHUIILL.

HopmupoBanHast OCBEIIEHHOCTh JUIsl TMOMENIEHWH Obuta  BBIOpaHAIo
CI152.13330. Konaddumuent 3amaca k y4WUTHIBACT 3albLJICHHOCTH IMOMEIICHHUS,
CHIDKEHHME CBETOBOIO IMOTOKA JIaMIl B MPOLECCE AKCIUTyaTanuu. Tak Kak JaHHbBIA
00BEKT OTHOCUTCSI K 00BEKTaM C HU3KOW 3albUICHHOCTHIO, & TaK YK€ C OTCYTCTBHEM
NapoB KUCJIOT U LIenoyel, 3HaueHue kordduimenTa 3anaca npuHATO paBHbIM 1,25.
KoadpdunmenT MuHUMaIbHOW OCBEIIEHHOCTH Z XapaKTepu3yeT HEPaBHOMEPHOCTH
ocsenieHus. OH sBNAeTCS (PYHKIMENH MHOTHX MIEPEMEHHBIX, TOYHOE €r0 ONpe/IeIeHHe
3aTPyMHHUTEIIEHO, HO B HAMOOJBIIEH CTENEHN OH 3aBUCUT OT OTHOIIICHUS PACCTOSHUS
MEXKJly CBETUJIbHUKAaMH K pacueTHOU BbicoTe. IIpu pacmosioeHUH CBETHJILHUKOB B
JUHUIO (psif), PEKOMEHyETCs MpUHUMATh Z = 1,1 114 JIOMUHECIIEHTHBIX JiamIl. J{iid
onpeenenus KodQQUIMEHTa UCIO0IL30BAHUSA CBETOBOTO MOTOKA | HAXOIAT MHIEKC
NOMEIIeHUsT [ W TpenanonaraeMmble Kod(PQPUIMEHTH OTPaXE€HUs MOBEPXHOCTEH
IOMENICHHs: TOTOJIKA Iy, CTEH I, Hoja r,. OOBIYHO M1 CBETJIBIX TOPrOBBIX
noMemenunn 1,=70%, r.=50%, r,=30%. JIns NpPOM3BOJICTBEHHBIX IOMEIIEHUNH C
HE3HAYMTENBHBIMU NbLIEBbIACAEHUAMHU 1,=50%, 1.=30%, 1,=10%.[7 c. 122]

Nupexkc noMemenus: OnpeaessieTes no ClIeayrIeEMY BbIPAKEHHUIO:
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. AB

"Th(A+B) - (2.2)
rae A, B, h - miuHa, mmpuHa U pacdeTHasi BbICOTA (BBICOTA MOJBECA CBETHUIIBHUKA
HaJ| pabodeli MOBEPXHOCTHIO) MIOMEIIEHUS, M.

Tak kak BBICOTa TMOTOJIKOB BO BCEM 3[aHMM PABHOMEPHA M TIOMEIICHUE
OJTHOATaXHOE, ObLIA TPUHATABBICOTA MOBECA CBETHIILHUKA — 2,8M.

3HayeHns KOd(PQUIMEHTA HMCIIOIB30BaHUSI CBETOBOTO IMOTOKA MPHUBEICHBI B

tabmurie 2.1.

Ta6muua 2.1 — 3nauenus kod>ppunuenta

Iy, % 70 50 30

i r. , % 50 30 10
I, % 30 10 10

0,5 28 21 18
1,0 49 40 36
3,0 73 61 58
5,0 80 67 65

HapaMeprI AL pacdy€ta  KOJHMYECTBA  CBCTHIIBHUMKOB  CYIIEpMApKETa

npuBeieHbI B Tabnuie 2.2.

Tabnuna 2.2 — PacueTHbie mapaMeTpsl Ji OMPECIICHUsT KOJTMYECTBA CBETHIILHUKOB

E 2 .

YyacTok min k S, M Z D, 1M n, mT i n

1 2 3 4 5 6 7 8 9

Toproserisan | 500 | 125 | 284.6 | 1,1 1350 39 805 | 45

Kapuner 300 | 125 7 1.1 2350 3 805 | 45
JIUpEKTOpa

Kabuner 300 | 125 4 1.1 2350 2 805 | 45
TOBapoOBeA

. 300 | 125 | 182 1.1 2350 4 805 | 45

IIPUEMKH

Honcobusie 50 | Hs 379 | 1 3250 43 8.05 45

IIOMCIUICHUA

PCSYJIBTaTBI CBCTOTCXHHUYCCKOI'O pacucra CHUCTCMbI pa60qero OCBCIICHUA

cynepMapKkeTa npuBeeHbI B Ta0iuIe 2.3.
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Tabnuna 2.3 — JlanHble 0 NPUHATHIM JIAMIIaM U CBETHJIbHUKAM

Koi-Bo
VYyacTok Tum cBeTHIILHUKA MOoOIIHOCTE CBETUJIILHUKA
CBCTUJIBHUKOB
1 2 3 4
Toprossiit 38 JIBO 40404-1 P=40 Bt
san 1 JICII 1303 P=40 Br
Kabuunet
3 JIBO-40404-1 P=40 Bt
TPEKTOpa,
KaGuier 2 JIBO-40404-1 P=40 Br
TOBapoBeaa
Sora 4 JICTT 1303 P=40 Br
MIPUEMKH
[ToacoOHbIE 8 JABO-40404-1 P=40 Bt
IIOMEIICHUSI 27 JICTI 1303 P=40 Bt
8 JITIO 1801 P=12Br

PacnionoxeHre CBETUIILHUKOB CETH paboOYero OCBEIEHHE yKa3aHo Ha jucte |
rpagu4ecKoit yactu paboThI.
[IpoekTHBIE pellleHUs] TPUHSATHI COTJIACHO TUIOBBIM TpoekTaM 5.407-142,

5.407-64, 5.407-101, 5.407-112.

2.1.2 CBeTOTEXHHYECKHUIT pacyeT CHCTEMbI ABAPUITHOTO OCBeIeHH s

ABapuiiHoe OCBellleHHEe TpeTHa3HAYCHO /ISl OE30MMacCHOTO 3aBepIICHUsT PaOOTHI
BO BpeMs BHE3AIHOTO OTKIIOYCHHs] CeTH padodero oceemieHus. CHCTEMBI
aBapUIHOTO OCBEILIEHHUS CIEAyeT YCTaHaBIMBATh B MOMEIIECHUSAX C MOCTOSHHO
paboTaroUMMK JTIOABMH, a TAK)KE B MIOMEIICHHUSX, B KOTOPBIX OJJHOBPEMEHHO MOKET
Haxoautcs Oosnee 100 wyenoBek. IlogpoOHBIN CHHCOK TOMELICHHH, B KOTOPBIX
CJleAyeT yCTpauBaTh CUCTEMY aBapuiiHOro ocpemieHus, ykazad B CII 52.13330.2011.
MuHuManbHass OCBEIIEHHOCTh JIOJDKHA COCTAaBIATh 5% HOpMBI U He MeHee 2 JIk

BHYTpH 3aaHuil.[5 c. 117]
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B cynepmapkere cucreMa aBapUUHOIO OCBEILIEHUS PACIOJIOKEHA MEXKIY
OCHOBHBIMH  CBETWJIbHUKaMHu. JlIsi  yIOBIETBOPEHHs OCTETUYECKHX KAdeCTB
CBETUJIBHUKH aBaPUIHOTO OCBEILECHHUS BBIIOIHAIOTCA TAKUMU K€, KaK U CBETUIILHUKU
pabodero OCBEIICHHA B 3aJlaHHOM MOMEIIeHUU. [ JAOCTHKEHHS MUHUMAaIbHBIX
3aTpaT CBETWJIBHUKM ABAapPUMHOIO OCBEIIECHHS MCIIOJIB30BAHBI B COCTaBE CUCTEMBI
pabouero ocsemeHuss. I[Ipy 3TOM B HOpManbHOM peXHME paboThl O0O0BEKTa
OCBEILIEHUE BBIMOJHIETCS KaK CHUCTEMON paboyero, Tak M CHUCTEMOM aBapUiTHOTO
oceleHus. [Ipu nepexone B aBapuiHBIM PEKUM U OTKJIFOUEHUU CUCTEMBI paboyvero
OCBeIlleHUs, B pab0Te AOHKHBI OCTaThCS TOJBKO CBETUJILHUKUA CHCTEMbI aBapUITHOTO

OCBCIICHUA.

2.2 DJIeKTPOTEXHUYECKHUI pacyeT CHCTeMbI OCBEllleHUs

[{eapr0 BICKTPOTEXHUYECKOTO pacyeTa OCBEIICHHS SBJSETCS ONpEIeicHUE
cedeHus Kabemsi, KOTOpPhIM OyJeT BBIMOJHEHA OCBETHTENbHASs CETh, a TaKXKe
oTIpe/IeJICHUE TIOTEPH HANIPSHKCHUS B OCBETUTCIIBHOU CETH.

Tak kak OCBETUTEIBHBIE CETHU SBISIOTCS CETSAMH C paclpeaesieHHON
HArpy3KoM, TO ONpe/eCHUE MOTEPh HAMPSHKEHUS W MPOBEPKA CCUCHHS KaOEIbHBIX
JUHUH TI0 JIOMYCTHMOMY OTKJIOHCHHUIO HAMPSOKCHHUSI BBIMOJIHSIIOTCS METOIOM
MOMEHTOB Harpy3ku.[16 c. 118]

[ToTepu HanpsKEHUs HA KaKIOM YYaCTKE PACCUMTHIBAIOTCS 1O popMyIie:

AU = (2.3)

rae M — MOMEHT Hapy3KH;

K¢ —koapduuumeHt, 3aBucsAmMi OT KOH(UIypaluu CeTM U MaTepuana
npoBoguuka, Kc=72 [17, Tabm1.10.7];

S- cedyeHne NPOBOIHUKA.

MoMeHT Harpy3sku - 3TO CyMMa IIPOHU3BEIEHUN MOIIHOCTH OTIEIbHBIX

HArpy30K Ha JUIMHY KaOels UX MUTAOLIHX.
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IIpousBenen pacuer ocsemieHuss B auHuM oT BPY 1o camoro ynmanenHoro
IIUTa OCBEILECHHUS.
MoOMEHT Harpy3ku paBeH:

M=L-P,,, (2.4)

rae L — paccrosuus ot LIIO no BPY;

Pp o - pacueTHas Harpy3ka OCBEIICHUS.

M =10-4,39=43,9kBT™m

[Torepu nanpspxkenus B kadene nutaromem 11[O1:
AU 25%
Pacnipenenenrie pa3BOAKM OCBETHTENBHOM ceTh 10 (a3aM  BBITISIUT

cnenyromuM oopazom: 11O
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Pucynok 2.2 — CtpykTypa pa3Boaku ocetutenbHou cetu 11O
JIMHBI JIMHUI TpeACTaBICHB Ha OJHOJUMHEHHOW cxeme rpadHuuecKkod 4acTu
paboThl, B CTPYKTYpPE Pa3BOJIKH OCBETUTEILHON CETH JJIMHBI HE OTOOPaXKaIOTCS.

OnpenesneHbl MOMEHTBI Harpy3KH:

!
My=Py Ny (h+2) (2.5)

P

rae N, , - YACJIO CBETWIBHUKOB B OJTHOM PALY;

Pﬂ - MOIITHOCTHh OJHOT'O CBCTHUJIbHHUKA,

L1 - IJIMHa Yy4daCTKa JIMHUKW OT OCBCTUTCIBHOTO MIWMTKA A0 IICPBOIO
CBCTHUJIBHUKA,
Lz- AJIMHa Y4YaCTKa JIMHHUKM OT OCBCTHUTCIBHOI'O IIMHWUTKA 140 IIOCIICAHETO

CBCTHUJIbHHUKA.
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[IpoBepka OTKIOHEHHS HampspkeHHUs yAoBieTBopseT TpebdoBanusiMm ['OCT

32144-2013 ecau:
AIJBPY—H[O + AUFP < Aljbon.np. (26)

rne AU,,,,, =5% - npenensHO JOMYCTHMBIE MOTEPU HATPSIKEHHS. B TPYIIOBOI

OCBETUTEJILHOM CETH.
OnpeneneHbl CyMMapHblE MOMEHThI HATPY3KHU:
M[Pl :Mm +MP6 (2.7)

OnpeneneHbl MOMEHTBI HArpy3KH i (pa3el A:

MP1_2:0,04-18-(6+§):32

M, =0,04-13-(12+771) =247

M, =32+24,7=56,7

AU =5%

OmnpeneneHbl MOMEHTBI HAarpy3ku Juist passl B:

M, =0,04-17-(8+§):31,3

MPHO=O,04-6-(10+7—23):11,2

M,, =31,3+11,2=42,4
AU =5%
OmnpeneneHbl MOMEHTHI HAarpy3ku Juist pasel C:

M, . =0,04-8-(8+%)=13,6; M, =0,04-2O-(9+7—22)=36

M, =13,6+36=49,6; AU = 49,6

=0,46%

2 .
B wurore BwiOpankabenr cedeHuem 1,5 MM~, KOTOPBIM YAOBIETBOPSET

tpeboBanusim 'OCT 32.144-2013.
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2.3 Pa3OmeHmne 3JIeKTPONPHEMHHMKOB Ha IPYNNbI W pacyeT Harpys3ok

CUJIOBBIX NIYHKTOB

Bces cunoBas Harpyska pacnpezaenena Mexay Ayms muramu LIC u HIC xou.
Ot IIC 3anuTaHa cuiioBas Harpy3ka M BCE OCTaJbHbIE IPUEMHUKH, BKIIOUEHHBIE B
posetounsle rpynmnsl. Ot LC xo0i1. 3aIUTaHO X0JI0AUIbHOE 000pYI0BAaHUE.

OnpeneneHns  Harpy3Kd  CO3/1aBa€éMOM  TIPyNIIONM  3JIEKTPONPUEMHHKOB
IPUCOEIMHEHHBIX K CWJIOBOMY UIUTY, IIPOMU3BOJAUTCS U1 BbIOOpa CEYEHHUs
JIMHUY,IUTAIOIIEH 3Ty TpyNIy MU KOMMYTAlMOHHO 3alUTHOW ammaparypsl. Pacuer

MOHOIHOCTH JJICKTPOIIPUCMHUKOB HAa CHJIOBOM IIUTE OCYHICCTBIIACTCA 110 (I)OpMy.HeZ

Ppac = K- PZ ycT (2.8)

rae: K. ompenensiercs mo [1a6.6.9, CII]
Hacoc P,=0,5kBTt ;K .=0,6; cos¢ =0,85;U=220 B.
®dacoska P;=1,6xBTt ;K .=0,6; cose =0,85;U=220 B.
Kaccer P,=2,25kBT ;K .=0,6; cosp =0,85;U=220 B.
Toproseiit 3a11 Ps=2,55kBT ;K .=0,6; cosep =0,85;U=220 B.
Jlaps Ps=1,0xBT ;K .=0,6; cosp =0,85;U=220 B.
Becwi P;=0,65kBTt ;K =0,6; cos¢ =0,85;U=220 B.
Kaccol Pg=1,6xBT ;K .=0,6; cosp =0,85;U=220 B.
Omnpenenenre CyMMapHOW MOIIHOCTHAIEKTPOIIPUEMHHUKOB:
Peyun = Ppexnavat Prict Puicxont Piot+ Pis, KBT (2.9)
Peyun = 1,0+20,14+32+4,39+32=89,5kBt
Onpenenenre pacyeTHON MOITHOCTH:
Ppac = 0,6-89,5=53,7xBt
OnpeneneHre NOJIHON paCu€THON MOIIHOCTH:
Spac = Ppac/cosp ,BA (2.10)
Spac = 53,7 /0,85=63,2xBA

OmpeneneHne pacueTHOTO TOKa:
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Ipac :Spac /U, A (2.11)

Lpac =63,2 /220=287,3 A

[TonyueHHbIe pe3yJbTaThl pAaCYETOB CBEICHBI B TaOHUIlY 2.4
Tabnuna 2.4— Pacuet Harpy30Kk CHJIOBBIX ITyHKTOB
ﬂga KI/I—H/H, Kormice MomnocTs Ppacu S
pO]I:Ka Haumenosanue D11 TBO D11 I P.Br Kc ,pBT pacy, Ip,A
rpymn n, mT BA
1 2 3 4 5 6 7 8
I'pynma
M-1
1, M-1 Pexmama 1 1000 1 1000 | 1176 5,3

Hroro rp.M-1 : 1 1000 1 1000 | 1176 5,3
I'pynna
M-2
IC
munusl (paza A)
1,C4 Komnerotep 1 450
2,C4 [TpunTep 1 300
3,C4 dakc 1 300
4,C4 Konaunuonep 1 1300
5,C4 Kodemammna 1 300
6,C-4 YaiiHuk 1 300
Uroro nunusg 1 : 6 2950 05| 1475 1735 7,9

munus 2 (pasza B)
1, C-8 Hacoc 1 500
2,C-9 ®dacoska 1 200
3,C-9 ®dacoska 1 200
4,C-9 ®dacoska 1 200
5,C-9 ®dacoska 1 350
6,C-9 ®dacoska 1 450
7,C-9 ®dacoBka 1 200
8, C-10 Kacca 1 450
9, C-10 Kacca 1 300
10, C-10 Kacca 1 450
11, C-10 Kacca 1 450
12, C-10 Kacca 1 300
13, C-10 Kacca 1 300
TR i R
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[Tponomxenue Tabnuuel 2.4

1 2 3 4 5 6 7 8
15.C-11 g{%‘f:;;ﬁlm) e 510
oct |t |
17.C-11 g&%TSE;LP;HHK) ™ 1 >10
18,C-11 &fg;;ﬁ}m) e 510
19,C-12 Jlapn 1 500
20,C-12 Jlapn 1 500
21,C-13 Becnl 1 150
22,C-13 Becnr 1 300
23,C-13 Becnr 1 200
24,C-14 Kacca 1 450
25,C-14 Kacca 1 450
26,C-14 Kacca 1 300
27,C-14 Kacca 1 300

WUTOTO JIMHUSA 2: 27 10050 0,6 | 6030 | 7094 32,2

muaus 3 (daza C)

1, C-15 | I'actponom (CBY nieun) 1 1000

2.C-15 g:;t)};(;l}{l()m (Mopo3zuika 1 400

3,C-15 | TI'actponom (baunHuuna) 1 400

4, C-15 {é(c)ilz)ziifnnmnb) ! 300

5,C-15 izf;ﬁg‘;)‘m (Koge 1 300

6, C-15 {SSEI;ZESIIZ&HMMM) I 200

7, C-15 {SSICEZIEXHMMKEI ) ! 200

8, C-15 | I'actponom (Mukcep) 1 300

9, C-15 | I'actponom (Tepmormnon) 1 200

10,C-15 | I'actponowm (Tepmoron) 1 200

11,C-16 | I'punb 1 3500

12,C-17 | Tennodon 1 1000

13,C-17 | Teruodon 1 1000

14,C-18 | Tennodon 1 1000

15,C-18 | Terutodon 1 1000

Hroro nuans 3: 15 11000 0,5| 5500 6471 29.4

nunus 4 (paza A)

1,C-20 Il.xacca 1 300
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OxoHuauue Tadauusl 2.4

1 2 3 4 5 6 7 8
2,C-20 I.xacca 1 450
3,C-21 Pabouee mecto 1 450
4,C-21 | Pabouee mecTo 1 450
5,C-21 | CepBep 1 2000
6,C-21 | M®YVY Buueo 1 300
7.C22 CTOJ‘IOB’ilSI (XooauIbHUK 1 450
OBITOBOIA)
8, C-22 | CronoBas (YaitHUK) 1 450
9, C-22 | Cronopas (CBY neun) 1 1000
10,C-22 | Cronosas (TeneBuzop) 1 300
11.C22 CronoBas (Mopo3zuika 1 400
ObITOBAsT)
12,c-2p | Cronosas 1 400
(CokoBBDKMMAJIKA)
13,C-23 | Tertodon 1 1000
14,C-24 | PykocymuTemnn 1 1500
Hroro nunus 4: 14 9450 0,5 4725| 5559 25,3
Hroro no HIC rp. M-2 63 34450 0,6 | 21359 | 32860 86,5
I'pynna M-3
IICxon
1. M-3 XO0JIOAUIILHOE 1 3500
obopyoBaHue
2. M3 XO0JIOAUITLHOE 1 3500
obopyoBaHue
3, M3 XO0JIOIUIILHOE 1 3500
o0opyoBanue
4, M3 XO0JIOIUIILHOE 1 3500
o0opyoBaHue
5. M3 XO0JI0IUIILHOE 1 3500
o0opyoBaHue
6. M-3 XO0I0oIUIILHOE 1 2500
obopyoBaHue
7. M-3 XO0I0IUIILHOE 1 4000
o0opyoBaHue
8. M-3 XO0I0oIUIILHOE 1 4000
obopyoBaHue
9, M3 XO0JI0IUIILHOE 1 4000
o0opyoBaHue
Htoro mo IIC xom1. : 9 32000 0,6 | 19200 | 22588 | 102,7
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2.4 Pacnipeae/ieHue HeCHMMETPUYHOM IJIEKTPHUYECKOIl HATPY3KH 0 azam

CummerpuuHas Tpex(dasHas cuUcCTEMa HaNpPSHKEHUM — XapaKTepHU3yeTcs
OJIMHAKOBBIMH 1O MOAYNI0O M (a3ze HampsuKeHUsSIMH BO Bcex Tpex (azax. [lpu
HECUMMETPUYHBIX PEKUMAX HAMPSHKEHUS B pa3HbIX (pa3zax HE paBHBI.

HecumMmerpuuHble peXUMBI B DJIEKTPUYECKHX CETSAX BO3HUKAKOT IO
CIEAYIOLIUM ITPUYUHAM:

1) HeoaMHAKOBbIE HATPY3KH B pa3IMUHbIX (pazax,

2) HenonHodaszHas padoTa JMHUN WM JPYTHX SJIEMEHTOB B CETH,

3) pa3nuyHble TapaMeTphl TMHUN B Pa3HbIX (a3ax.

Haunbonee yacTo HecMMMETpHsl HANpPSDKEHWM BO3HUKAET H3-3a HEPABEHCTBA
Harpy30k (a3. [lockombKy OCHOBHOW TNPUYMHOW HECHUMMETPUU  HAMPSKCHUS
ABIgeTCs paziauure 1o ¢dazam (HECUMMETpUYHAs Harpyska), TO 3TO SIBJICHHE

HanOoJIee XapaKTepHO AJIsi HU3KOBOJIBTHBIX AiekTpuueckux cereit 0,4 kB.

Ta6nuna 2.5 — HecummeTpust TokoB (a3

I'pynma ®daza Jlvnaus Spacu., Bt Ipacu., A
11(® A 1,4 7294 33,2

[11(® B 2 7094 32,2

11(@ C 3 6471 294

IC xon C 22588 102,7

2.5 Pacyer Harpy3Kku rj1aBHOIO pacinpee/JMTeJbHOr0 yCTPoiicTBa 00beKTa

CYMMapHa}I MOITHOCTD 3JaHUA:

cynepmapkema = P mopeogwiii 3a. + Pnodcoﬁuble ’ KBT (2' 12)
nomeujeHus
mopeosutil 3a1(1) = K : (Ppox. + Pocs. + Pom.) > KBT (2‘ 13)
P}'lO()COﬁHble = K ’ (Ppoa. + Pocs. + POXJI.) 4 KBT (2‘ 14)

nomewjerusi(2)

K- ko3 dunmenT MmakcumMmyMa UCTIOTIb30BaHUS;
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Ppo;- MOIIHOCTY PO3ETOYHOM IPYIIIIbI;
Pycs- MOIIIHOCTH OCBETUTENBHON HATPY3KH ;
Pox,.- MOIITHOCTDH CUCTEM OXJIAXK]ICHMUS,

Pacuer ocBeTUTENBLHON HATPY3KHU:

(2.15)

0c6.Hazp - oceem. c

Pocger. — CyMMapHasi MOIIIHOCTb OCBETUTEIIBHON HATPY3KH ;

K. — pacuetHsIif k03¢ dUITUEHT cripoca.

=1,56-0,95=1,482 kBm

ocg.Hazp(1)

P

ocg.Hazp(2)

=1,856-0,95=1,76 kBm

Pacuer MOIIHOCTH pO3ETOYHON IPYIIIIBL:

P =P, n K, kBm

po3.ep

P, , - YCTaHOBIICHHAs MOIIHOCTh PO3eTKH, IpuHuMaemas 0,06 kBT

N — YKCJI0 PO3ETOK.

P

pos.ep(l)

=0,06-23-0,8=1,104 kBm

P

pos.ap(2)

=0,06-24-0,6 =0,864 xBm
Pacuer cunoBoro o6opynoBaHust:

P, =P._ K xBm (2.17)

CUN.XOT.

rae P, - CyMMapHasi MOUTHOCTb CUCTEM OXJIAXKECHUSI.

P

cun.oxn.(1)

=32-0,6=19,2 xBm

P

np.ooop.

cun.np.obop -

rae P

menj

- CyMMapHasi MOIIHOCTb MPOYUX MPHUOOPOB.

P

cun.np.obop.(1)

=10,5-0,6=6,3 kBm
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Onpenenenue anekTpruueckoit Harpy3ku J11 B 11es10M 1o cynepMapKeTy:

=0,85(1,482+1,76+1,104+0,864 +19,2+6,3+22,99) = 53,7 kBm

conepraprema

CynepMapkeT IO XapakTepy HNOMELICHHUS OKpPY)Karolled Cpeibl OTHOCUTCS K
KJIaCCy HOPMAJIbHOM Cpelod, XapaKTepUCTHKA IOMELIEHUS CyXO€, B KOTOpPOM
OTCYTCTBYIOT IpU3HAKH, CBOWCTBEHHBIC JKAPKHUM, IbUIbHBIM IOMELIEHUSM H
MOMEILEHUSM C XUMUYECKH aKTUBHOM Cpeoi.

XapakTepHOil OCOOCHHOCTBIO CHJIOBBIX CETEH OOIIECTBEHHBIX 3/IaHUN
SBJISIETCS 170:¢ OonbIas MPOTSKEHHOCTh U HaJIM4ue 00JbI11I0TO
KOJIMYECTBAKOMMYTALlMOHHO-3alIUTHOM  anmnapartypbl.  [Ipoexktupyemas  cxema
AIIEKTPOCHAOKEHHsI BBIMONIHEHAa Ha pucyHke 2.3. Ha pucynke 2.3 mOpuHATHI

caeaytone o6o3HaueHus:I[C— mmT cunoBoif;lIIC xom — wmwMT CcUIOBOM

X0JIOAUIBLHOTO 000pyaoBanust; I1]O — muT ocBeleHus.
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3lIpakTnueckass  4acrb. IIpoekTMpoBaHMe ceTM  BHYTPEHHEro

3JIEKTPOCHAOKEH U

PacueTHyro Harpysky, cO34aBa€Myr0 OJHHM MPUEMHHUKOB 3JIEKTPOIHEPTUU
MPUHMMAKOT PABHOW HOMHMHAJIBHOM MOIIHOCTH IpueMHUKa. [lo 3TOM Harpyske
BBIOPAHO CEUYECHHE MUTAIONIETO Kabessi 1 KOMMYTAIIMOHHO 3alllUTHAs anmnaparypa.

Pacuer nepBoro ypoBHS IEKTPOCHAOKEHUSI:
I'puinb: P,=3500 BT ; K.=0,5; cosep=0,85;U=220 B; K=3.

OnpeneneHarnonHas MOIHOCTb 3JIEKTPOIIPUEMHUKA:
S=P/ cosgp, kBA 3.1)
S=3,5/0,85=4,1xkBA
OnpeneneH pac4eTHBIN TOK 3JIEKTPOIIPUEMHUKA:
I=S/U, A(3.2)
1=4,1/220-1000= 18,7A
OnpeneneHToK MyCKOBOM ISl XOJOIHIIbHUKA:
Liya=I'K,A(3.3)
rae K — KpaTHOCTb MyCKOBOTO TOKa
Liyex =2,7-3=8,2A

AHaJNOTUYHBIC pacdeThbl IPOU3BCACHLI U AJId OCTAJIBHBIX JJICKTPOIIPHUEMHUKOB,

MOJTy4YEHHBIE PE3yJIbTAThl PACUETOB CBEICHBIB Ta0IMILy 3.1
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Tabnuna 3.1 — Pacuer nepBoro ypoBHs 3J€KTPOCHA0KEHUS

Ne  n/m, koiaudecTBO | Mommuocth | Kirace S Ip, | Imyc
Map-ka Haumenosanue O11 I n, wr SIL P.Br U.B cosp | pacd, | )| A
rpyni BA
1 2 3 4 5 6 7 8 9
BriBecka
1, M-1 Pexnama 1 1000 220 0,85 | 1176 | 5,3 -
Kabuner nupekropa
1,C-4 Kowmmsrotep 1 450 220 0,85| 529 | 24 -
2,C-4 [TpunTep 1 300 220 0,85 | 353 | 1,6 | -
3,C4 daxkc 1 300 2201 0,85 353| 16| -
4,C-4 Kongummonep 1 1300 220 | 0,85 1529 | 7,0 20,9
5,C-4 Kodemammna 1 300 220 | 0,85 353 | 1,6 -
6,C-4 YaitHuk 1 300 2201 0,85 353| 16| -
Poszerounas cethb
1,C-8 Hacoc 1 500 220 0,85 | 588 | 2,7| -
2,C9 dacoBka 1 200 220 | 0,85 235 | 1,1 -
3,C-9 dacoska 1 200 220 | 0,85 235 1,1 -
4,C-9 dacoBka 1 200 220 0,85 | 235| 1,1 -
5,C-9 dacoBka 1 350 220 0,85 | 412 1,9 -
6,C-9 dacoBka 1 450 220 | 0,85 529 | 2,4 -
7, C-9 ®dacoska 1 200 220 | 0,85 235 1,1 -
8,C-10 | Kacca 1 450 220 0,85 | 529 | 24| -
9, C-10 Kacca 1 300 220 | 0,85 353 | 1,6 -
10, C-10 | Kacca 1 450 220 0,85 | 529 | 24 -
11, C-10 | Kacca 1 450 220 0,85 | 529 | 24| -
12, C-10 | Kacca 1 300 220 0,85 | 353 | 1,6 | -
13, C-10 | Kacca 1 300 220 | 0,85 353 | 1,6 -
Toprosslii 3ai
14, C-11 | XonoauipHHAK 1 510 220 0,85 600 | 2,7| 8,2
15,C-11 | XomoaunbsHUK 1 510 220 | 0,85 600 | 2,7| 8,2
16,C-11 | XomoaunbHUK 1 510 220 | 0,85 600 | 2,7| 8,2
17,C-11 | XonoauipHHUK 1 510 220 0,85 600 | 2,7| 8,2
18,C-11 | XonoanipHHUK 1 510 220 0,85 600 | 2,7| 8,2
Poszerounas cethb
19,C-12 | Jlapw 1 500 2201 0,85 | 588 | 27| 8,0
20,C-12 | Jlapw 1 500 220 0,85 | 588 | 2,7| 8,0
21,C-13 | Becnl 1 150 2201 0,85 176| 0,8 -
22,C-13 | Becnl 1 300 2201 0,85 353| 16| -
23,C-13 | Becnr 1 200 220 0,85 | 235| 1,1 -
24.C-14 | Kacca 1 450 220 | 0,85 529 | 2,4 -
25,C-14 | Kacca 1 450 220 0,85 | 529 | 24 -
26,C-14 | Kacca 1 300 220 0,85 | 353 | 1,6 | -
27,C-14 | Kacca 1 300 220 | 0,85 353 | 1,6 -
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[Tponomxkenue Tadmauubl 3.1

1 2 4 | s | 6 | 7] 8 ]9
I'actponom
1,C-15 | CBY neun 1 1000 220 | 0,85 | 1176 5,3 -
Mopo3zunka
2, C-15 6HTPOBa;1 ! 400 220 | 0,85 | 471 2,1 | 64
3, C-15 Banaanna 1 400 2201 0,85 471 2,1 -
4, C-15 CoOKOOXJIaIUTEND 1 300 2201 0,85 353 1,6 -
5,C-15 | Kode mamuna 1 300 220 | 0,85 353 1,6 -
6, C-15 CoOKOBBIKHMAIKa 1 200 220 | 0,85 235 1,1 -
7, C-15 COKOBBDKHMAJIKA 1 200 220 | 0,85 235 1,1 -
8, C-15 | Mukcep 1 300 220 | 0,85 353 1,6 -
9, C-15 Tepmonon 1 200 220 | 0,85 235 1,1 -
10,C-15 | Tepmomog 1 200 220 | 0,85 235 1,1 -
Pozerounas cethb
11,C-16 | I'puib 1 3500 220 | 0,85 | 4118 | 18,7 -
12,C-17 | Temmodon 1 1000 220 | 0,85 | 1176 5,3 -
13,C-17 | Tennodou 1 1000 220 | 0,85 | 1176 5,3 -
14,C-18 | Temnodou 1 1000 220 | 0,85 | 1176 5,3 -
15,C-18 | Termodon 1 1000 220 | 0,85 | 1176 5,3 -
Pozerounas ceth
1,C-20 I.xacca 1 300 220 | 0,85 353 1,6 -
2,.C-20 I.xacca 1 450 220 | 0,85 529 2,4 -
Kabuuer BuaeoHaOIr0eHUs
3,C-21 PaGouee mecTo 1 450 220 | 0,85 529 2.4 -
4, C-21 PaGouee MecTo 1 450 220 | 0,85 529 2.4 -
5, C-21 Cepsep 1 2000 220 | 0,85 2353 | 10,7 -
6, C-21 MoV Buzmeo 1 300 220 | 0,85 353 1,6 -
CronoBas
XOJIOIUIILHUK
7 G221 Gerosoit ! 450 220 0.85| 529| 24| 72
8, C-22 | Yaitnuk 1 450 220 | 0,85 | 529 24 -
9,C-22 | CBY neun 1 1000 220 | 0,85 | 1176 5,3 -
10,C-22 | TeneBuzop 1 300 220 | 0,85 353 1,6 -
Mopo3uika
11,622 6LITPOBa;1 I 400 220 | 0,85 | 471 2,1| 64
12,C-22 | CoKOBBIKHUMANIKA 1 400 220 | 0,85 471 2,1 -
Pozerounas cethb
13,C-23 | Termodon 1 1000 220 | 0,85 | 1176 5,3 -
14,C-24 | Pykocymurenb 1 1500 220 | 0,85 | 1765 80| -
MaluHHOE OTACICHIE
1, M-3 XO0JIOIUIILHOE 1 3500
o0opyoBaHue 220 0,85 | 4118 | 18,7 | 56,1
2, M-3 XO0JIOIUIILHOE 1 3500
o0opynoBanue 220 0,85 | 4118 | 18,7 | 56,1
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Oxonuanue Tadaunsl 3.1

1 2 3 4 5 6 7 8 9

3, M-3 XOJIOAUIILHOE 1 3500

obopyoBaHue 220 0,85 4118 | 18,7 | 56,1
4, M-3 XO0I0oIUIILHOE 1 3500

obopyoBaHue 220 0,85 | 4118 | 18,7 | 56,1
5, M-3 XO0JIOAUIILHOE 1 3500

o0opyoBaHue 220 0,85 | 4118 | 18,7 | 56,1
6, M-3 XO0JIOAUIILHOE 1 2500

obopyoBaHue 220 0,85 | 2941 13,4 | 40,1
7, M-3 XO0IOIUIILHOE 1 4000

obopyoBaHue 220 0,85 4706 | 214 | 64,2
8, M-3 XO0JIOAUIILHOE 1 4000

obopyoBaHue 220 0,85 4706 | 214 | 64,2
9, M-3 XO0JIoIUIILHOE 1 4000

o0opyoBanue 2201 0,85 ] 4706 | 214 | 64,2

3.1Bp100p KOMMYTAIIMOHHBIX ANNAPATOB

Bri0op aBTOMaTHUECKUX BBIKJIIOYATENICH MPOU3BECHIIO YCIOBHIO:
a) IO HOMHUHAJILHOMY TOKY:
Icp.pac.ZIp (3 4)
r1e ep pac. - HOMMHAIBHBINA TOK aBTOMaTa, A.
0) M0 HOMHHAJIBHOMY TOKY TEIIJIOBOTOPACIICTIUTEIIS:
IHOM.T.B.EKH -Ip (35)
7€ Lopr.5— HOMHHAIBHBINA TOK CpabaThIBAHUS TOKOBOM OTCEUKH, A
K,=1,1 — koapduniueHT Haae >KHOCTH.
B) MO YCJIOBHIO 3alllUThl aBTOMAaTa 3alllUIllaeMasi JIMHHS, JOJDKHA OBITh
COIJIaCOBAHA IO YCJIOBUIO:
Icp.pac. > I3 . (36)
Icp.pac. S( K YC.IIPOK. -I/:[on)/K3am (37)
rae K yenpox - MPOKIIAIOYHBIN KO3(Q(QHUIUEHT Ha yCI0BUs NpokIaaku kabens [7, YIIJ;
Lon - IIUTENBHBIN TOK Ka0ems, A;
Kian— KO3 pUIMEHT 3aImuThl, KOTOPbIA paBeH 1, mpeacTaBisiouiuii coOoii
OTHOIIICHUS JJIMTEIILHOTO TOKa JJIsl MPOBOJA MM Kaless K MapaMeTpy 3allUuTHOTO

yCTpOMCTBa, [1, Ta0.7.6];
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I, - Tok cpabaTeiBaHMs aBTOMATA.

Br160p BBOJHBIX aBTOMATOB Ha MYHKT PaclpeAeTUTEIbHBIICBECHB TaOIUILy

3.2

Tabnuua 3.2 - BeiOOp BBOAHBIX aBTOMATOB Ha MMYHKT paclpeAesIuTeIbHbIHI

= .
3] = =
g : 3
& o) g5
9 ’ s
2 < £ < s £
< 5 Z s 5 g THI BBIKIIOYATEIS g g &
2 - O .- 2| | F T 2 A
1 2 3 4 5 6 7 8 9
1P 95,9 | BBI'mr-LS-5x25 | 1055 | 0,95 | 1 109 BA 47-160, C-125 125
e 35,9 | BBI'ur-LS-5x10 | 395 | 0,95 | 1 50 BA 47-100, C-50 50
IC xou. 57,2 | BBIlur-LS-35x16 | 76 095 | 1 30 BA 47-100, C-80 80
j11(e} 7,85 BBIur-LS-5x4 | 276 095 |1 29 BA 47-100, C-32 32
Bri60op aBTOMATOB 3aTUTHI OTXOASAIIUX JIMHUI CBEJICH B Tabuiry 3.3
Tabmuma 3.3 — BeiOop aBTOMATOB 3aIMTHl OTXOSIINUX JIMHHAM
=
= °§ 3
E: g 3 = g[ A
(] < jas] =
© = a2 2 9
£ e s 2| g 8
== = e =N
< 5] =] e} 3 Q O
< < ) S < E & E 8
< g £ s | % 2 = Z « | £ 8
Z i = X < S - = T 2| O68
1 2 3 4 5 6 7 8 9 10
(e
DEKTraft
mmans 1 C-4 7,9 | BBI' ar- LS — 5x2,5 26 0,95 1 247 | 25A730MA 25 4500
DEKTraft
s 2 C-8 2,7 | BBI' ar- LS - 5x2,5 26 0,95 1 247 | 25A/30mA 25 4500
DEKTraft
smuanst 3 C-9 8,7 | BBI ur- LS — 5x2.,5 26 0,95 1 247 | 25A730mA 25 4500
DEKTraft
munausg 4 C-10 12 | BBI' ar- LS - 5x2,5 26 0,95 1 247 | 25A/30mA 25 4500
DEKTraft
ymuanst 5 C-11 13,6 | BBI' ar- LS — 5x2,5 26 0,95 1 247 | 25A730mA 25 4500
DEKTraft
muanHusg 6 C-12 5,4 | BBI' ar- LS - 5x2,5 26 0,95 1 247 | 25A/30mA 25 4500
DEKTraft
smuanst 7 C-13 3,5 | BBI ar- LS — 5x2.,5 26 0,95 1 247 | 25A730mA 25 4500
DEKTraft
smuans 8 C-14 8,02 | BBI ur- LS - 5x2,5 26 0,95 1 247 | 25A730mA 25 4500
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Oxonyanue TadauLe 3.3

1 2 3 4 5 7 8 9 10
DEKTraft
muuHug 9 C-15 18,7 | BBI' ur- LS - 5x2,5 26 0,95 247 | 25A730mA 25 4500
DEKTraft
ymuanst 10 C-16 18,7 | BBI' ar- LS — 5x2,5 26 0,95 247 | 25A730mA 25 4500
DEKTraft
muuHusg 11 C-17 10,7 | BBI ur- LS - 5x2,5 26 0,95 247 | 25A730mA 25 4500
DEKTraft
smuanst 12 C-18 10,7 | BBI' ar- LS - 5x2,5 26 0,95 247 | 25A730mA 25 4500
DEKTraft
muuHug 13 C-20 4,01 | BBI' ar- LS - 5x2,5 26 0,95 247 | 25A/30mA 25 4500
DEKTraft
ymuans 14 C-21 17,1 | BBI' ar- LS - 5x2,5 26 0,95 247 | 25A730mA 25 4500
DEKTraft
muuHug 15 C-22 16 | BBI' ar- LS - 5x2,5 26 0,95 247 | 25A/30mA 25 4500
DEKTraft
smuanst 16 C-23 5,4 | BBI' ar- LS — 5x2,5 26 0,95 247 | 25A730mA 25 4500
DEKTraft
muuHus 17C-24 8,02 | BBI' ur- LS - 5x2.,5 26 0,95 247 | 25A/30MA 25 4500
11(0)
Toprossiii 3a1
BBI ur- LS — 5x1,5
rp.1-2-paGouce | 4,12 161095 15,2 | DEKraft C16 16 | 2500
rp.1-3-pabouee BBI ur- LS — 5x1,5
L 392 16 | 0,95 15,2 | DEKraft C16 16 | 2500
rp.1-4-pabouee BBI ur- LS — 5x1,5
PP 0.91 16 | 0,595 15,2 | DEKraft C16 16 | 2500
rp.1-5-pabouee BBI ur- LS — 5x1,5
PP 0.91 16 | 0,595 15,2 | DEKraft C16 16 | 2500
rp.1-6- BBI ur- LS — 5x1,5
aBapI/H‘/'IHoe 0,91 16 0,95
15,2 | DEKraft C16 16 2500
rp.1-7- BBI ur- LS — 5x1,5
aBapuitHoe 1,2 16 0,95
15,2 | DEKraft C16 16 2500
IIpuemka
rp.1-8-pabouee
Hupextop
rp.1-10-paGouee
P 14| BB ur-LS-5x1,5 1161 0.95 15,2 | DEKraft C16 16 | 2500
Kopunop
rp.1-11-pabouee
P 20| BBImr-LS-5x1,5 116 1095 15.2 | DEKraft C16 16 | 2500

3.2 Bo10op ka0e1bHO-NPOBOAHUKOBOM NPOAYKIUH

Ceuenunst KaOeNnbHBIX JIMHUA BBIOpPAHbI MO  YCIOBUIO MaKCHMaJbHO

A0IMyCTUMOT O HAarpeBa, BbI3BAHHOI'O JJIMTCIIbHOTI'O MAKCUMAJIbHOI'O TOKaA.
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Brei6op cedenuii kaOenbHOW JIMHUM, TUTAIOIIEH CHUJIOBBIE IIUTHICBEICH B

Tabnuiy 3.4.

Tabnuna 3.4 — BeiOop cedueHnit mpoBOIOB U KaOENbHBIX JTUHUN

Ne I,,A Mapka kabens Low A Ty » OM/KM Xynxn » OM/KM
1 2 3 4 5 6
TIP 95.9 BBIHr-LS — 525 | 109 1.25 0,0662
1IC 35.9 BBIar-LS - 5x10 | 50 3.12 0,073
IIC xom. 57,2 BBI'nr-LS - 5x16 | g 1,95 0,0675
11(0) 7,85 BBI'ar-LS - 5x4 29 7,81 0,095

BriOop ceueHnii kaOeNbHBIX JIMHUH, OTXOMSIIMX OT IIUTKOB, KaOEJIbHBIX

JUHUM, TUTAIONIMX OTJENbHbIE MOTPEOUTENN pUBeIeHB Tabuue 3.5

Tabnuna 3.5 — BeiOop cedeHnuii npoBoOI0B U KaOENbHBIX JTUHUN

Ne I, A Mapka kabens Low A Ty » OM/KM Xynxn. » OM/KM
1 2 3 4 5 6
aic
muans 1 C-4 7,9 | BBI' ur- LS - 5x2,5 | 26 5,21 0,09
yaus 2 C-8 2,7 | BBI'ar- LS - 5x2,5 | 26 5,21 0,09
g 3 C-9 8,7 | BBI' ur- LS — 5x2,5 | 26 5,21 0,09
smuanst 4 C-10 12 | BBI'ar- LS - 5x2,5 | 26 5,21 0,09
yunus 5 C-11 13,6 | BBI' uar- LS - 5x2,5 | 26 5,21 0,09
yunust 6 C-12 5,4 | BBI'ar-LS - 5x2,5 | 26 5,21 0,09
smuanst 7 C-13 3,5 | BBI'ar- LS —5x2,5 | 26 5,21 0,09
ymuans 8 C-14 8,02 | BBI' ur- LS — 5x2,5 | 26 5,21 0,09
yunust 9 C-15 18,7 | BBI' ur- LS - 5x2,5 | 26 5,21 0,09
ymunust 10 C-16 18,7 | BBI' ur- LS - 5x2,5 | 26 5,21 0,09
ymuanst 11 C-17 10,7 | BBI' ur- LS — 5x2,5 | 26 5,21 0,09
ymunust 12 C-18 10,7 | BBI' ar- LS - 5x2,5 | 26 5,21 0,09
ymuanst 13 C-20 4,01 | BBI'ar-LS —5x2,5 | 26 5,21 0,09
ymuans 14 C-21 17,1 | BBI' ur- LS — 5x2,5 | 26 5,21 0,09
yiunus 15 C-22 16 | BBI' ur- LS - 5x2,5 | 26 5,21 0,09
ymuanst 16 C-23 5,4 | BBI'ar- LS - 5x2,5 | 26 5,21 0,09
yunus 17C-24 8,02 | BBI' ar- LS - 5x2,5 | 26 5,21 0,09
1o
Toproserii 3a1
rp.1-2-paGouce 4,12 | BBI'H-LS =5x1.5 | 44 7.81 0,095
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OxoHuauue Tadaunsl 3.5

1 2 3 4 5 6
rp.1-3-pabouee 397 | BBI Hr-LS -5x1,5 | 44 781 0.095
rp.1-4-paGouee 0.91 | BBI'Hr-LS —5x1.5 | 4 781 0,095
rp.1-5-pabouee 0.9] | BBI'Hr-LS =5x1.5 | |4 781 0.095
rp.1-6-aBapuiinoe 0.91 | BBI'Hr-LS —5x1.5 | 4 781 0,095
rp.1-7-aBapuiinoe 1o | BB H-LS -5x1,5 | (¢ 781 0.095
IIpuemka
rp.1-8-pabouee 5,7 | BB ur-LS - 5x1,5 | 16 7,81 0,095
Hupextop
rp.1-10-pabouee 1,4 | BBI ur-LS - 5x1,5 | 16 7,81 0,095
Kopunop
rp.1-11-pabouee 2,0 | BBI ur-LS - 5x1,5 | 16 7.81 0,095

3.3 Br10op NMPOYNX 3JIEKTPUYECKHX YCTPOMCTB. Br10op

PaCpPeaC/JIMTCIbHBIX IYHKTOB

Pacnpez[eJmTeanHe ITYHKTbI BbI6paHbI ncxoas n3 KOJIM4YCCTBA

MPUCOEAMHEHUN U pabodero Toka camoro nyHkra [1,ctp.87]

Tabnuna 3.6 — BeiOop pacnpenenuTeNnbHbIX TyHKTOB

No I, A Tun PIT Yuciio oTXOAAIINX JIMHUHA
1 2 3 4
[IuT cunoBoit 35,9 IIPH-72 (3) 24
[IuT xo51. 57,2 IIPH-72 (3) 12
IIuT ocBemeHUs 7,85 IIIPH-36 (3) 12

3.4 IlpoBepka no J0NMYCTUMBIM NMOTEPAM HATIPSKEHUS

[locne TOro kak mNpOU3BENEH BBHIOOp ceueHHEe Kaledas MO IMTEIbHO
JOITyCTUMOMY TOKY, HY’KHO IPOBEPUTH Kabesb Ha JOMYCTHUMBIE TOTEPU HAIIPSKEHUSL.
OTKJIOHEHUE HANPSDKEHUS MPUCOCTUHEHHBIX K CETH TOKOMPUEMHHUKOB HE JIOJIKHO

BBIXOJUTH 32 npeaeisl gonyctumoro no 'OCT 32144-2013.
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[1o nnvHe TMHUK NPUCOEAUHEHO HECKOJIBKO (N) HArpy30K:

&Uzﬁ'z Ipacq"["(ru'CDS‘;D'i'xD'Si-n‘?})!B (3 8)
> .

1€ Ipacy. — PACUETHBIN TOK, A;

L — nnuHa yyacTtka, Km;

cos® — K03 PUITMEHT MOITHOCTH;

To ¥ X - 3HAUCHHS aKTUBHBIX U PEAKTUBHBIX COMPOTUBIICHUN OTMpPENEIIsieM I10
tabaure 2-5 [8].

Pe3ynbTaThl pacyeToB cBEJEHBI B TA0IUILY 3.7.

Tabnuua 3.7-IIpoBepka Mo JOMYCTUMbBIM NOTEPSM HANPSKEHUS

Ne I, A | Mapka kabeis k“’ g;‘;KM ’ g&'ﬁm > | cos | sin L,xm gOTepH’ %
1 2 3 4 5 6 7 8 9 10| 11
I'pynna M-1
mars I M- 5.3 BBFSZ;:SLS S| 26 sat | 009 085 | o o0 | o %’S
I'pynna M-2
ii(e 35,9 BB?;FI'OLS T 50| 312 0073 085 | o ool g Z’f
a1 C-4 | 7.9 BBZZZSLS [ 26| 32| 009 085 55 | goa7 | 23 P
mnua 2 C-8 | 2.7 BBFS?ZSLS S 26 520 1009 F085 | oo | o030 | 06 %i
mmmna3C-9 | 87 | BBLHLS= o0 1 so 0,09 | 0.85 0.4
5x2.,5 055 | 0025 | 17 44
amumms 4 C-10 | 12,0 BBFSZ;: SLS Tl 26 | 521 009 1085 | oo | o038 | 35 2’19
manams 5 C-11 | 13,6 BBF;ZSLS “ 26 | 521 009 | 085 | oo | o030 4l ;2
nuumns 6 C-12 | 5.4 BBFSZ;: SLS Tl 26 | 521 009 | 085 | (<o | 0 ou3 18 (;’j
manmms 7 C-13 | 3.5 BBFSZZ SLS “ 26 | 521 009 | 085 | (5o | o 0u3 12 %’73
muumms 8 C-14 | 8,0 BBFSZ;:SLS Tl 26 | 521 009 1085 | o | ooz | 24 %’g
manams 9 C-15 | 187 BBF;Z SLS “ 26 | 521 009 | 085 | 05c | o000 20 06’37
uunms 10 C-16 | 18,7 BBFSZ;: SLS Tl 26 | 521 009 1085 | ool oom | 32 3’5
mamams 11 C-17 | 10,7 BBF;Z SLS T 126 | 521 009 | 085 | (<o | o030 25 05’56
uumms 12 C-18 | 10,7 BBFSZ;: SLS Tl 26 | 521 009 1085 | oo o037 | %’88
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OxonHyauue Tadaune 3.7

1 2 3 4 5 6 7 8 9 10 11

BBI ur- LS — 0.1

s 13 C-20 | 4,0 Sx2.5 200 220 ) 009 08 o551 003 | 07 | 88

BBI ar- LS - L7

manand 14 C-21 17,1 5x2.5 26 5,21 0,09 0,85 0,55 | 0,051 6,8 80

BBI ur- LS — 1.6

s 15 C-22 | 16,0 5x0.5 200 220 ) 009 08 o551 0052 | 65 | 98

BBI ar- LS - 0.4

manang 16 C-23 5.4 5x2.5 26 5,21 0,09 0,85 0,55 | 0,037 1,5 08

BBI ur- LS — 0.8

uwrms 17C24 | 8,0 x5 2 | 521 0.09 10851 55 | 0051 | 32 35

110

Toprosoiit3an | 7,85 | BBIur-LS-5x4 | 29 | 7,81 0,095 | 0,85 02

OproBEIii 3 . - ’ ’ ’ 0,55 | 0,010 0,9 39

BBI ar- LS - 0.7

rp.1-2-padouce | 4,1 Sxl.s o | 78U 0095 09 | 5 | 00sa | 29 | 5

BBI ur- LS — 0.9

rp.1-3-padouce | 39 L 161 781 10095 10951 o5 | o073 | 37 | 7

BBI ar- LS - 0.0

rp.1-4-paGouce | 0,9 Sxls 161 781 1 0095 10951 0 L om3 | 03 | 71

BBI ur- LS — 0.1

rp.1-5-padouce | 0,9 L 161 781 10095 10951 63 10037 | o4 | 14

rp.1-6- BBL ur- LS — 0.1

aBapwmitHOe 0.9 5x1,5 16 7.81 0,095 | 0.95 0,32 | 0,036 0,4 11

rp.1-7- BBTI ur- LS - 0,3

aBapuiiHoe 1.2 5x1,5 16 781 0095 1 095 0,32 | 0,095 L5 87
IIpuemxa

BBI ur- LS - 1.9

rp.1-8-padouce | 5.7 iy o | TBL 00 0% g5 0100 | 74 | 35
Hupextop

BBI ar- LS - 0.1

rp.1-10-padouece | 14 Sx1.5 o | 78U 10095 05 5 10037 | 07 | 76
Kopunop

BBI ar- LS - 0.5

rp.1-11-paGouee | 2,0 i 161 781 1 0095 10951 4 1 ooss | 23 | 98

3.5 Pacyer TOKOB KOPOTKOro 3amMbikanus. IIpoBepka o0opyroBaHus

3.5.1 Pacuer ToxoB K3

OCHOBHOM MPHUUMHON HApPYyIIEHUS HOPMAJbHOTO peXuMa pPabOThl CHUCTEMBI
DIIEKTPOCHAOKEHMSI  SBISIETCS BO3HMKHOBEHHWE B CETM WJIM B  JJIEMEHTax
3JIEKTPOOOOPYI0BAaHUSI KOPOTKOTO 3aMbIKaHHUS, BCJIEICTBUE TIOBPEKIACHUS U30JISILIUU
WIM HENPaBWIbHBIX JAEUCTBUN OOCIY)KMBAIOIIErO TMepcoHana. [ CHUXeHUs
yiep0a, OOYyCIOBIEHHOTO BBIXOJOM U3 CTpOs 3JIEKTPOOOOPYIOBaHMS IpH
npoTekaHun TokoB K3, a Takke g OBICTPOTO BOCCTAHOBIICHUS HOPMAaJIbHOTO
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pexuma paboThl CUCTEMBI JIEKTPOCHAOKEHHSI HEOOXOIUMO MPABUIBLHO OMPEILISITH
Tokn K3 u mo HuM BeIOMpaTh 37EKTPOOOOPYAOBAHUE, 3AMUTHYIO anmaparypy (Wim
K€ TIPOBEPUTH YK€ BEIOPAHHYIO HAa CTOMKOCTH K TOKY K3).

Pacuetr TokoB K3 B cersix 1o 1000B B BPY BbINOMHAIOTCS B UMEHOBAHHBIX
eIMHUIIAX.

Onpenenenue TokoB K3 HauMHAETCs C COCTaBIEHUS CXEMBI 3aMEIICHHUS.

Cocrasiena cxema 3amenienus 1 BPVY :

Xc

XK/]

k7

A7
04 kB

Pucynok 3.1 — Cxema 3aMelieHus cetu

Ha mmHax HU3KOro HampsbKeHUs TpaHC()OpPMATOPHOM MOACTAHIIMM TOK
KOPOTKOro 3amblkanusi paBeH 6,4 kKA. Torga conpoTuBieHHS BHEUIHEW CETH
BKJIIOYAIONIEH B ce0sl pe3ybTupytoiee conpotuienus cetu 10 kB conporusienus

TpaHchopmaTopa OnpeaeseHbIno hopmyIe:

U
X — J .
! \/§ ’ IK.3.HH (3 9)

rae U, - cpeaHee HomuHalibHOE HanpsbkeHus 400 B.

IK.B.HH‘ TOK KOPOTKOI'O 3aMBbIKaHHA Ha MIKMHAX HHU3KOI0 HAIPAXKCHUA

TpaHcHOPMATOPHOM MOJCTAHIINH.

400

X,, =——=36,1
BH \/§~6,4
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Hus xabenst BBIT 5x120 mpotskeHHOCTBIO Lip1=400M 1m0 crpaBOYHBIM
JTAHHBIM OBLTH OTIpEe/IeTICHBI Y IeJIbHbIC aKTUBHOE U PEaKTUBHOE CONPOTUBIICHUS:

AKTHBHOE CONPOTUBIEHHUE : Ry k1= 0,261 OM/km

Peaktugroe conporusienne: Xyy ka1 =0,0602 Om/km

Rnl= Ry/:[.Knl' LKJ’Il s MOM (310)

R;1= 0,261 - 400=104,4 MOm

Xu= Xyﬂ.ml * Lia1 , MOM (3.11)

Xa1=0,0602 -400=24,1 mOm

Paccunrano compotuBieHne W TOK K.3. B Touke K; Ha BBOJE HH3KOTO
HanpsbkeHuss BPY:

X5 =X+ Xgu , MOM (3.12)

X5 =24,1+36,1=60,2 MOm

CyMMapHOE€ aKTHUBHOE COINPOTUBICHHE JOJDKHO YYUTBHIBATH NEPEXOIHBIE
COTIPOTUBIICHUSI KOHTAaKTOB. JIisi 9TOM menmu B pacdyer BBOAAT J00aBOYHOE
COIPOTHUBJIEHNE, KOTOPOE paBHO 15 MOM.

Ry =R, 06+ Ryi+ Ry, MOM (3.13)

Ry =15+104,4+5=124,4 MOm

Tox K3 touke K1:

I UH()M (3 . 14)

J3- Xy +R:

400

M 360,27 +124.4°

1 =1,674 kA

3.5.2 IIpoBepka 3,1eKTPOO00OPYI0BAHMSA HA TEPMHYECKYI0 1

IJIeKTPOIUHAMUYECKYIO CTOHKOCTH

[IpoBepky 000py10BaHUS OCYIIECTBISIEM IO YCIOBUSAM 3JIEKTPOAUHAMUYECKOM

CTOMKOCTH. HpI/I 9TOM JOJIKHO, BBIIIOJHATCA YCIIOBUC!
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idSIaca (315)

rne iy@ - yaapHbii Tok K3;
I, - TOK JIEKTPOJJMHAMUYECKOU CTOUKOCTH, KA.

i =K (3.16)

yo

yo ’ ImAKSA ’

Tak kax RZ >XZ’ TO K,=1W yJapHBId TOK pPaBE€H aMILUIMTYIE TOKa

ycranoBuBLerocs K3.

IIpoBepka aBTOMaTUYECKUX BBIKJIFOUATENEH.

HeoOxoauMo  NpOBEpUTHABTOMATUYECKUE  BBIKIIOYATENIM IO  YCJIOBUSAM
3IIEKTPOIMHAMUYECKOM CTOMKOCTH, IO HAaMOOIbIIEH OTKIIIOUYAIOLIEH CIIOCOOHOCTH.

B cunOBBIX MyHKTax YCTAHOBJICEHbl aBTOMATHYECKHE BBIKIIOYATEIN CEPUU
DEKraft u BA 47-100.

DEKraft C16 ¢ HOMUHaJIBHBIMH TOKaMHu pacuenutens 16A s KOTOpPbIX

[,.=2,5 KA, BbIOpaHHBIN BBIKJIIOYATENb CIIOCOOEH OTKIIIOUUTh YJAPHBIA TOK B TOUKE

K3:

I =1,674-\2=2,367TKA (3.17)

m.K.3.

2,367 <2,5kA

Br10OpaHHbIii BEIKITIOYATENb YIOBIETBOPSIET YCIOBUSM IPOBEPKU.

3.5.3 Pacuer TokoB Tpexpaznoro K3 cerm 0,4 kB. IIposepka

KOMMYTAIIMOHHBIX ANNAPaTOB M0 OTKJIIOYAIOIIE CIOCOOHOCTH

Pacuer TOKOB K.3. HMXKE IKB, KakK IIpaBHJIO, BBCACTCA B HNMCHOBAHHBLIX
CIUHHIIax. Oco0EHHOCTEIO pacde€ToB KOPOTKHX 3aMbIKaHUHM B ceTsaxX Hmxke 1kB
ABIACTCA TOT CbaKT, qTo HCO6XOI[I/IMO YUUTBIBATH COIIPOTUBJICHHUA YT H
TpaHC(bopMaTopa toka. Ha aBTOMarax JJIA ATOU OcJIn BBEACTCA OOIIOJIHUTCIIBHOC
COIIPOTUBJICHUA,BCIIMUMHA KOTOPOTO 3aBHUCUT OT BO3HUKHOBCHHA KOPOTKOI'O

3aMbIKaHU .
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Xe

Xin

04 kB

Xent Xen2 Xen3

Tkt Tkn2 rkn3

K1 K2 3
/8 UCxon Uo

Pucynok 3.2 — Cxema 3aMelieHus 3JIEMEHTOB CETH

Pacuer Toka Tpexdasznoro k.3. st Touku Kj:
Jlns kabens BBI'Hr-LS — 5x10 npotsbkeHHOCTBIO Ly ;;1=10M mo cipaBo4HBIM
JTAHHBIM OBUTH OTIPEIEIICHBI YIEIbHBIC aKTUBHOE M PEaKTHBHOE CONTPOTHBIICHHS:

AKTHBHOE CONPOTUBIIEHHUE Ry xn= 3,12 OM/kM

PeaktuBHoe conporusnenne: Xy xy = 0,073 Om/km

R,= Ry Lis , MOM (3.18)
R,=3,12 - 10=31,2 MOMm
X,= Xyuor Lix » MOM (3.19)

X,= 0,073 -10=0,73 MOM

Paccuuraem COHpOTI/IBHCHI/IC 1 TOK K3 B TOYKEC Kl

Xy =X, X1+ Xy, MOM (3.20)

Xy =0,73+0,73+36,1=37,6 MOM

CYMMapHOC AKTHUBHOC COHpOTI/IBHCHI/IC AOJDKHO VYYUTBIBATDH HCpCXO,Z[HLIC
COHpOTI/IBHeHI/IH KOHTAKTOB. I[JI?I BTOﬁ e B pacqu BBOJAT I[O63B0‘—IHO€

CONPOTHUBJIEHUE, KOTOPOE Ha IMKHAaX nojactaniuu 20 MOm

Rz =R 06t Rnl +Rn 5 MOM (321)
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Ry =20+104,4+31,2=155,6 MOm

Tox Tpexdasznoro K3 Touke K1:

U
I, = NG X;UM+R2 (3.22)
X X
400
I, = =1,443 kA
V337,62 +155,6°
AHaJIOTHYHBIE pacyeThl TPOW3BEICHBI W I OCTAIBHBIX TOYEK K.3,
MOJTyYEHHBIC PE3yJIbTAaThl PACUETOB CBEJICHBI B Ta0HITy 3.8
Tabmuma 3.8 — PesynbTatsl pacueToB Tpexdaznoro Toka K3
Touka XBH7 R_]'[l, LKJ'[’ Rna XJ‘I’
K3 MOM MOM Xl Ry Ky M | MOMm | MOM Raos | Reye | Xey | TK3,KA
1 2 3 4 5 6 7 8 9 10 11 12 13
K1 36,1 1044 | 0,73 | 3,12 0,073 10| 31,2| 0,73 20| 155,6 | 37,6 | 1,443
K2 36,1 1044 | 0,73 | 1,95 0,0675 15] 29,3 | 1,01 20| 153,7 | 37,8 | 1,459
K3 36,1 | 1044] 0,73]7.81 [0095 | 10| 781 0,95| 202025 37.8| 1,121

HeoOGxonumo mpOBEpUTHBHIKIIIOYATENH, 3alllMIIAIOINIME KaOelbHbIC JIMHUU

Hanpspkenuem 0,4 kB. [IpoBepkabbiina mposenenano Toxy K3:

I . <

K3 — To.c.

rae I, .- mpenenpHas OTKIIOYaeMas ClIOCOOHOCTD.

Tabmuua 3.9 — IlpoBepka aBTOMAaTUYECKHX BBIKJIIOYATENEH Ha OTKIIOYAIONIYIO

CIOCOOHOCTh
IIpenenvHas
OTKITIOYAIOIIAS

No Touxka K3 Ik3, KA Tun BeIKITIOUATEIIS CIIOCOOHOCTE, KA
1 2 3 4 5

1IC K1 1,443 BA 47-100, C-50 16

1IC xou. K2 1,459 BA 47-100, C-80 16

1110 K3 1,121 BA 47-100, C-32 16
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ABTOMAaTHYECKUEBBIKIIOUATEIIN 110 IIPOBCPKC  Ha OTKJIFOYaCMY1O

CIIOCOOHOCTH MPOXOJSAT.

3.5.4 Pacyer TOkOB oaHodaszHoro K3 cerm 0,4 kB. IIpoBepka

KOMMYTAIlHOHHBIX AllIIAPAaTOB I10 YYBCTBUTECJIBbHOCTH

JIJisi paBUIIBHOTO BhIOOpa MapamMeTpoB peJeHHON 3alluThl U aBTOMATUKU B
CHUCTEME DJIEKTPOCHAOKEeHUS Hapsiay ¢ Tokamu Tpexdasznpix K3 Heo0XoauMo 3HATH
TOKM HecuMMeTpuuHbiXx K3 — B Hamem ciydae omHodasneie K3, misi mpoBepku
yyBCcTBUTENbHOCTH aBTOMaToB HH K Takum K3.

Tox opmaodasznoro 3ambikanuss ©Ha 3emmo B cetn 04 kB ¢
rIIyX03a3eMJIEHHONHENTpalibio, paBeH YTPOEHHOMY TOKY HYJIEBOU
MOCIIE0BATEIBLHOCTH U OMPEIEsieTCs o popMmyIe:

U,
K3 = Z 9 (3'23)
ERC

1

rae U,- (pa3sHoe HANPSHKEHNE CETH;

ZT/3- CONPOTUBIIEHUE CHJIOBOIO TpaHCcpopmaTopa IMpu OAHOPA3HOM
3aMbIKaHUM Ha Kopmyc (mpuHumaercs Zp = 10,6 mMOmM 10pu  MOIIHOCTH
tpanchopmaropa 250 kBA ¢ oomotkamu A/YH-11).

[TonHoe conpoTuBieHUE NETIU: (Ha3HbIN - HYJIEBOU MPOBO/I;

Z =\/(R()y& +R., +R,+R,+R +R, +R, +R,,+R,) +

(3.24)

KJ

Xy + X + X, 4 X, + X +X, +X,,)

rne Rh, XA - aKTHBHO€ W HHAYKTUBHOE CONPOTUBICHHE AaBTOMATHYECKUX
BBIKJIIOYATEICH;

Ry - cymMMapHbIe aKTMBHBIE COIPOTUBJICHUS (Da3HOTO NPOBOJA BCEX YYaCTKOB
PacCUUTHIBAEMOM LETIOYKU;

Rrr, Xpr - aKTUBHOE M MHAYKTHUBHOE CONPOTUBIIEHHE TpaHCPopMaTropa TOKa

Rrr=0,00015 Om; Xrr = 0,00021 Om;
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XpH- COMPOTUBIICHUS BHEIITHEH CETH TPaHCPOPMATOPA;
Ry~ conpoTusnenne nyru B Touke K3;
R,— conpoTuBieHne HENTPAIBLHOTO IPOBO/IA;

X , - BHELIIHEE HHIYKTUBHOE CONPOTUBIIEHUE TIETIHN (ha3a-Hyllb, IPUHUMAETCS
paBHbIM 0,6 OM/KM;

Comportusnenne kabenpHoi muann oT TI1 1o BPY, BPY g0 IIC, ot IIIC no

OII npuemHuKa.

[TonHoe conpoTuBieHue NeTiu: (Ha3HbIN - HyJIE€BON MPOBOI:

Z =\/(30+0,15+O,4+104,4+104,4+15,6+15,6+78+78)2 +

+\/(36,1+0,21+0,99+O,6+24,1+1,6+1,825)2 =573,32 mOm

Omnpenenen Tok omaodasHoro K3ms cunmoBoro mura auHUH 1:

220

s =706

=381,44
+573,32

Pacuer OI[HO(baBHLIX KOPOTKHUX 3aMbIKaHU U Y OCTAJIbHBIX JJICKTPOIIPUCMHUKOB

MPOU3BOJIUTCS aHAJIOTHYHBIM o0Opa3oMm, a pacueT cBeleH B Tabmuiy3.10.
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Ta6muma 3.10 —Pe3ynpTathl pacuyeTa TokoB ogHo¢azHoro K3

Ne Xow | Zps | Ry |Rer | Ry [ Xor [ Xa | Xow | X | DM [ Ry R, Xat | Ryt | Rar | X | Ry R Z, L,
1 2 | 3 4 ste | 7|8 9ol 12| 13 |14]15]16]17 18 19 20| 21
Tp. M-1
Jnn. 1 M-1 | 36,1 [ 3,53 [ 30,00 [ 0,15 [ 0,40 [ 021 [ 099 [ 0,6 [073] 5 [1044 ] 1044312312 15622513025 [130.25 | 550,25 [ 397.3
Tp. M2
1IC
Jina. 1 C-4 | 36,1 | 3,53 30,00 0,15] 0,40 [0,21 0,99 [0.6 [073] 37 [ 10441044 [ 312312156 [225[ 1302513025 573,32 381.4
Jinu. 2C-8 | 36,1 | 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0,21 [ 0,99 [0.6 [0,73] 30 | 1044 | 1044 [ 312|312 15,6 [ 2,25 130,25 | 130,25 | 568,27 | 384.7
Jnn. 3C-9 | 36,1 [ 3,53 [ 30,00 [ 0,15 [ 0,40 [0.21 [0.99 [ 0,6 [073] 25 [ 1044 [ 1044 [ 312|312 156 [ 225 [ 130,25 [ 130,25 | 564,67 | 387.2
Jiun. 4 C-10 | 36,1 | 3,53 | 30,00 [ 0,15 [ 0,40 [ 0.21 [ 0,99 [ 0,6 [0.73 | 38 [ 1044 [ 1044 [ 312 31.2[ 15,6 | 225 | 130,25 [ 130,25 | 574,04 | 380.9
Jnn. 5 C-11 | 36,1 | 3,53 [ 30,00 | 0,15 [ 0,40 [ 0,21 [0.99 [ 0,6 [0.73 | 39 [ 1044 [ 1044 [ 312|312 156 | 2.25 | 130,25 [ 130,25 | 574,761 | 380.4
Jine. 6 C-12 | 36,1 | 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0,21 [ 0,99 [ 0.6 [0,73 | 43 | 1044 | 1044 [ 312312 15.6 [ 2,25 | 130,25 | 130,25 | 577,644 | 3785
Jine. 7C-13 | 36,1 | 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0,21 [ 0,99 [0.6 [0,73 | 43 | 1044 | 1044 [ 312312 15.6 | 2,25 | 130,25 | 130,25 | 577,644 | 378.5
Jinn. 8 C-14 | 36,1 [ 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0.21 [ 0,99 [ 0,6 [0.73 ] 38 [ 1044 [ 1044 [ 312|312 15,6 | 225 [ 130,25 [ 130,25 | 574,04 | 380.9
Jnn. 9 C-15 | 36,1 | 3,53 | 30,00 [ 0,15 [ 0,40 [ 0.21 [ 0,99 [ 0,6 [0.73 | 20 [ 1044 [ 1044 [ 312|312 15,6 | 225 | 130,25 | 130,25 | 561,066 | 389.7
Jnn. 10 C-16 | 36,1 | 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0,21 [ 0,99 [0.6 [0,73 | 22 [ 1044 [ 1044 [ 312|312 15,6 [ 2,25 [ 130,25 | 130,25 | 562,508 | 388.7
Jnu. 11 C-17 | 36,1 | 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0,21 [ 0,99 [0.6 [ 0,73 | 30 | 1044 | 1044 [ 312|312 15,6 [ 2,25 | 130,25 | 130,25 | 568,274 | 384.7
Jinu. 12 C-18 | 36,1 | 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0,21 [ 0,99 [0.6 [0,73 | 37 [ 1044 [ 1044 [ 312312 15,6 [ 2,25 [ 130,25 | 13025 | 573,32 | 381.4
Jnn. 13 C-20 | 36,1 [ 3,53 [ 30,00 [ 0,15 [ 0,40 [ 0.21 [ 099 [ 0,6 [0.73 | 23 [ 1044 [ 1044 [ 312|312 156 [ 2.25 | 130,25 [ 130,25 | 563,228 | 388.2
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Oxonyanue Tadoaunsr 3.10

1 2 3 4 5 6 7 8 9 10 | 1 12 13 14 15 16 17 18 19 20 21
Jun. 14 C-21 | 36,1 | 3,53 | 30,00 | 0,15 [ 0,401 0,21 [ 0,99 [ 0,6 | 0,73 | 51 | 104,4 | 104,4 | 31,2 | 31,2 | 15,6 | 2,25 | 130,25 | 130,25 | 583,411 | 374,8
Jun. 15 C-22 | 36,1 | 3,53 | 30,00 | 0,15 [ 0,40 [ 0,21 [ 0,99 [ 0,6 | 0,73 | 52 | 104,4 [ 104,4 | 31,2 | 31,2 | 15,6 | 2,25 | 130,25 | 130,25 | 584,132 | 3744
Jlun. 16 C-23 | 36,1 | 3,53 | 30,00 | 0,15 | 0,40 [ 0,21 | 0,99 [ 0,6 | 0,73 [ 37 | 104,4 | 104,4 | 31,2 | 31,2 | 15,6 | 2,25 | 130,25 | 130,25 | 573,32 | 3814
Jlun. 17C-24 | 36,1 | 3,53 | 30,00 | 0,15 | 0,40 [ 0,21 | 0,99 [ 0,6 | 0,73 [ 51 | 104,4 | 104,4 | 31,2 | 31,2 | 15,6 | 2,25 | 130,25 | 119,83 | 572,991 | 381,6
1o
Toprossriit 3an
rp.1-2-pab. 36,11 3,53 130,00 | 0,15] 0,40 | 0,21 10,99 ]0,6 | 0,73 | 54 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 | 2,375 195,25 | 195,25 | 777,167 | 281,8
rp.1-3-pab. 36,1 | 3,53 | 30,00 | 0,15 0,40 ( 0,21 | 0,99 [ 0,6 1 0,73 [ 73 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 | 2,375 | 195,25 | 195,25 | 799,797 | 273,9
rp.1-4-pab. 36,1 | 3,53 | 30,00 | 0,15 0,40 [ 0,21 | 0,99 [ 0,6 | 0,73 | 23 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 | 2,375 | 195,25 | 195,25 | 740,244 | 295.,8
rp.1-5-pab. 36,1 | 3,53 | 30,00 | 0,15 ] 0,40 | 0,21 1 0,99 |1 0,6 | 0,73 | 37 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 [ 2,375 | 195,25 | 195,25 | 756,919 | 289,3
rp.1-6-aBap. 36,11 3,53 130,00 | 0,15] 0,40 | 0,21 10,991 0,6 | 0,73 | 36 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 | 2,375 | 195,25 | 195,25 | 755,728 | 289,8
rp.1-7-aBap. 36,1 | 3,53 | 30,00 | 0,15 0,40 [ 0,21 1 0,99 [ 0,6 1| 0,73 | 95 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 | 2,375 | 195,25 | 195,25 826 | 265,2
ITpuemka
rp.1-8-pab. 36,1 | 3,53 | 30,00 | 0,15 | 0,40 | 0,21 ] 0,99 | 0,6 | 0,73 | 118 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 [ 1,425 | 117,15 | 117,15 | 696,073 | 314,5
Jupekrop
rp.1-10-pa0. 36,1 | 3,53 | 30,00 | 0,15 ] 0,40 | 0,21 1 0,99 |1 0,6 | 0,73 | 37 | 104,4 | 104,4 | 78,1 | 78,1 | 4,9 | 1,425 | 117,15 | 117,15 | 600,367 | 364,3
Kopunop
rp.1-11-pad. 36,1 | 3,53 | 30,00 | 0,15 0,40 0,21 | 0,99 [ 0,6 ] 0,73 | 88 | 104,4 | 104,4 | 78,1 | 78,1 | 49 | 1,425 | 117,15 | 117,15 | 660,626 | 331,2
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[IpoBepka Ha UyBCTBUTEIBHOCTh K TOKaM oaHodasznoro K3 mposepsercs mo
YCIOBUIO JUIsI aBTOMAaTHYECKHX BBIKIIIOUaTeNed ¢ OOpaTHO 3aBUCHUMOWM OT TOKa

XapakTepuCTUKOM I =1, pacr

19>3-1 (3.25)

H.pacy

[IpoBepka BoimonHeHa B Tabnuue 3.11, rme omnpenenen ko3p@uIMeHT
YyBCTBUTEIHLHOCTH PAaBHBIM OTHOIICHHIO TOKa oxHodazHoro K3 k HOMHHAIBLHOMY

TOKY paCUCIIUTCIIA.

Tabnuua 3.11 — Pe3ynbrathl pacuera mpoBEpKH UyBCTBUTEIbHOCTH aBTOMATOB K

omnodazuaeiM K3 B cetn 0,4 kB

HomuBanbsHb1#
Ne Ik Twun aBTOMaTa Ez;n}oanenx, I3/ Iy
A
1 2 3 4 5

I'p. M-1

JIun. 1 M-1 3973 BA 47-29 C16 16 22,1
I'p. M-2

mc

Jlun. 1 C-4 381,4 DEKTraft 25A/30mMA 25 14,1
Jlun. 2 C-8 384,7 DEKTraft 25A/30mMA 25 14,1
Jlun. 3 C-9 387,2 DEKTraft 25A/30mMA 25 14,1
Jlun. 4 C-10 380,9 DEKTraft 25A/30mMA 25 14,1
JIun. 5 C-11 380,4 DEKTraft 25A/30mMA 25 14,1
JIun. 6 C-12 378.,5 DEKTraft 25A/30mMA 25 14,1
Jlun. 7 C-13 378,5 DEKTraft 25A/30mMA 25 14,1
JIun. 8 C-14 380,9 DEKTraft 25A/30mMA 25 14,1
JIun. 9 C-15 389,7 DEKTraft 25A/30mMA 25 14,1
JIun. 10 C-16 388,7 DEKTraft 25A/30mMA 25 14,1
Jun. 11 C-17 384,7 DEKTraft 25A/30mMA 25 14,1
Jun. 12 C-18 381,4 DEKTraft 25A/30mMA 25 14,1
Jun. 13 C-20 388,2 DEKTraft 25A/30mMA 25 14,1
Jun. 14 C-21 374,8 DEKTraft 25A/30mMA 25 14,1

47




Oxonuauue Tadmusr 3.11

1 2 3 4 5
Jlun. 15 C-22 374,4 DEKraft 25A/30MA 25 14,1
Jlun. 16 C-23 3814 DEKraft 25A/30MA 25 14,1
JInn. 17C-24 381,6 DEKraft 25A/30MA 25 14,4
11(0)
Toproserii 3a1
rp.1-2-pab. 281,8 DEKTraft C16 16 16,5
rp.1-3-pab. 2739 DEKTraft C16 16 16,5
rp.1-4-pa6. 295,8 DEKTraft C16 16 16,5
rp.1-5-pa6. 289,3 DEKTraft C16 16 16,5
rp.1-6-aBap. 289,8 DEKTraft C16 16 16,5
rp.1-7-aBap. 265,2 DEKTraft C16 16 16,5
IIpuemka
rp.1-8-pab. 314,5 DEKraft C16 16 20,3
Hupextop
rp.1-10-pad. 364,3 DEKTraft C16 16 20,3
Kopunop
rp.1-11-pad. 331,2 DEKTraft C16 16 20,3

JUis IpoBEpKU aBTOMaTa Ha YyBCTBUTEJIBHOCTh, OBLIM MpoBepeHBbITOKU K3 B
CaMOM YJAJIEHHOM TOYKE IO KAXKIAOMY LUTy. EciM Ha caMOW yJaJleHHOM TOYKE
aBTOMAT MPOUAET NMPOBEPKY IO YYBCTBUTENBHOCTH K TOKYK3, TO M Ha OCTalbHBIX
JVHUSIX YCJIOBUS IO YYBCTBUTEIBHOCTU K TOKY K3 OyayT BBINOJIHEHBI, T.K. HA BCEX
OTXOJIALINX JUHUSX BbIOpaHbI OJIMHAKOBbIE aBTOMATHI.

OTkiroyaromas CIOCOOHOCTh COOTBETCTBYET TpeOOBAaHUSM, 3HAUYMT BCE

BBI6paHHBIe BBIKJIFOYATCIIN ITPOXOJAAT 11O YYBCTBUTCIIbBHOCTH U BBI6paHBI BCPHO.
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3AK/IIOYEHUE

Pe3ynbTaTOMBBITTYCKHOM ~ KBaIM(UKAIIMOHHONW palbOThl SBJIIETCS CHUCTEMa
ANIeKTpOCHaOkeHusicynepmapketa «Komangop», Haxozsmierocss B 1. AbakaHe, 10
yn. Ilymkuna, g 44. Cucrema 3JIEKTPOCHAOKEHHUS CIPOEKTHPOBaHA C Y4YE€TOM
TpeOOBaHUM, HEOOXOIMMOM HOPMATUBHON JOKYMEHTAIINH.

beuta paccunrtana snektpudeckas Harpyska OIl B 1ie10M mo cymepmapkery,
pacCUMTaHbI AJIEKTPUUECKUE HArPY3KH 10 YPOBHSM 3JIEKTPOCHAOKECHHUS.

beitm  BBIOpaHBI Mapku W CEUCHHMS]  KaOeJIbHBIX  JUHUH, IYHKT
pacipenenuTelIbHbld W BBOJIHBIM aBTOMAaT, IIWAT CUJIOBOW, IIAT CHUJIOBOMU
XOJIOJUIBLHOTO O0OpYJOBaHMsI, IIUT OCBEIICHUS,M IapaMeTpbl KOMMYTAI[MOHHO-
3aIIUTHBIX aNmapaToB.

BriOpanHoe »eKTpoTeXHHUYECKOEe OOOpyJOBaHHME IPOBEPEHO HA JEHCTBHUE
TOKOB KOPOTKOTO 3aMbIKaHHSI.

IIpoBeeHBI CBETOTEXHUYECKUM M JJIEKTPOTEXHUYECKUH pacyeTsl. B mpoekre
MPEyCMOTPEHO TAaK)KE aBAPUITHOE M dBAKyallMOHHOE OCBEIICHHUE.

[TocTaBnennass B paboTe 1€Ib JOCTUTHYTA, 3aJa49H PEIICHBI B TIOJTHOM 00BheME

B COOTBCTCTBHH C BbIAJAHHBIM 3aJaHHUCM.
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