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Pegepar
kBasiikaiiitHoi po6otu " Po3pobieHHs BHYTPIIIHIX €JIEKTPOMEPEK 3aXUCHOT

CIIOPY/IU LIUBIJILHOTO 3aXUCTY "

Po6ota mictuts 54 cTopinku, 10 utroctpaitiii, 8 Tabauik, 9 BUKOpUCTAHUX JIKEPE.

KirouoBi cioBa: yKpHUTTS, CHJIOBa Mepexa, poOode OCBITICHHS, Mepexa
aBapitHOTO OCBITJICHHS, CHCTEMA 3PIBHIOBAHHS MOTCHITIATIB.

OO6'exkToM po3poOneHHs KBamidikamiifHOT pPOOOTH € cHucTeMa BHYTPILIHIX
CJICKTPOMEPEK CHOPYIU IUBUIBHOTO 3aXHUCTy (YKPUTTS), IO Yy Tepio HeOe3NneKu
TEXHOT€HHOT'O UM BOEHHOTO XapaKTepy J03BOJHUTH 3a0e3MeunT Oe3neune nepeOyBaHHs
JTIOAEN.

Mertoro naHoi kBamidikaiiitHoi poOOTH € MPOEKTYBaHHA Ta po3poOka e(heKTUBHOI
BHYTPILIHBOI €JIEKTPUYHOI MEPEX1 ISl CIIOPYAH LUBUILHOTO 3aXUCTY.

EnexkTpomnoctayanHs Ta  e€NEKTPOOOIAaTHAHHS YKPUTTS CIPOEKTOBAHO Yy
BIJMOBIAHOCTI 3 YMHHUMH CTaHAapTaMu 1 HOpMmatuBamu. PoGoTy enekrpomnpuiimadis
nepeadayeHo BiJ Mepeki 3 HOMIHaIbHOW Hamnpyrow 230/400 B i3 3acTocyBaHHSM
cuctemu 3azemiieHHs TN—-C-S. 3axucT Big ypaXeHHs EJIEKTPUYHHM CTPYMOM Ta
3a3eMJICHHS €JIEKTPOYCTAaHOBOK 37iicHIoBaTHCS 3rigHO 3 npaBmwiamu [IYE ta JICTY b
B.2.5-82. HaniiiHICTh e€JeKTpOnoCTayaHHs eJEKTPOINpPUMAaYdiB YKPUTTS BIAMOBIAA€
CTaHAapTaM Ui JAHOTO THUIly OyaiBellb. BHYTpIIIHI e1eKTpruYHI Mepexi BiAMOBIAAIOTh
MOKEXHUM BHUMOTaM Ta BHUMoram Oe3meku. [ 3axucTy IpymnoBHX JiHIM >KUBICHHS
pPO3E€TOK BCTaHOBJIEHI AWGEpEeHINiiHI aBTOMAaTU4YHI BHUMHKA4dl, 3 HOMIHAJIBHUM
nuepeHLIHHUM CTPYMOM BiIKIIIOUeHHS He Oibie 30 MA.

[ITyuHe OCBITIIEHHS MPHUMIIIEHb 3aXUCHUX CIIOPYJ BCTAHOBJICHE BIIMOBITHO O
JBH B.2.5-28 ta JICTY EN 12464-1. ABapiiiHe OCBITJICHHS BIJIIIOBiJa€ CTaHAapTam
JIbH B.2.5-28, ICTY EN 1838 ta ZICTY EN 50172.

[To6ynoBa cuctemu Wi-Fi B yKpUTTI 103BOJISIE 3a0€3ME€UEHHS 3B'SI3KY, JOCTYITY J0
1H(popMallii, TIATPUMKHA OCBITHHOTO MPOLIECY Ta MiABUIICHHS 3arajibHOI OE3MEKH.

PoGoTa Mae npakTU4HY LIHHICT, a i1 pe3yAbTaTH MICIs OB IeTaIbHOI JOPOOKH

MOXYTb OyTH PO3IJIIHYTI IIPU MPOEKTYBAHHI CIIOPY/]l IUBUILHOTO 3aXHUCTY.



Abstract

qualification work "Development of internal electrical networks of a protective

structure of civil defense"

The work contains 54 pages, 10 illustrations, 8 tables, 9 used sources.

Key words: shelter, power network, working lighting, emergency lighting network,
potential equalization system.

The object of the development of the qualification work is the system of internal
electrical networks of the civil protection building (shelter), which will ensure the safe
stay of people in the period of man-made or military danger.

The purpose of this qualification work is to design and develop an effective internal
electrical network for a civil defense facility.

The power supply and electrical equipment of the shelter is designed in accordance
with current standards and regulations. The receivers are designed to operate from a
network with a nominal voltage of 230/400 V using the TN-C-S grounding system.
Protection against electric shock and grounding of electrical installations shall be carried
out in accordance with the rules of PUE and DSTU B B.2.5-82. The reliability of the
power supply of the electrical receivers of the shelter meets the standards for this type of
building. Internal electrical networks meet fire and safety requirements. Differential
automatic circuit breakers with a rated differential tripping current of no more than 30
mA are installed to protect the group power lines of the sockets.

Artificial lighting of the premises of protective structures is installed in accordance
with DBN B.2.5-28 and DSTU EN 12464-1. Emergency lighting meets the standards of
DBN B.2.5-28, DSTU EN 1838 and DSTU EN 50172.

The construction of a Wi-Fi system in the shelter allows to ensure communication,
access to information, support the educational process and increase general security.

The work has practical value, and its results after more detailed refinement can be

considered in the design of civil defense structures.
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Beryn

AKTYaJIbHICTh TeMH. Y Cy4acHy €MoXy BaXIUBICTh IHYPACTPYKTYpHU LIUBLIBHOTO
3aXUCTy CTa€ JeAaji MOMITHIIIOW dYepe3 3pOCTaHHS YacTOTH CTHUXIMHUX JIHX,
TEXHOTCHHHUX aBapidl 1 COLIaJbHO-MOMITHYHUX Ta BOEHHUX 3arpo3. Cepel KpUTUIHO
BOXUIMBUX KOMIIOHEHTIB Takoi 1H(PacTpyKTypu — moOynoBa HaIiiHUX BHYTPIIIHIX
SIIEKTPUIHUX MEPEX JJIs 3aXUCHUX cropyA. Lli Mepexi MaroTh BaXKJIMBE 3HAYCHHS IS
3a0e3nedeHHs] (yHKIIOHATBLHOCTI, O€3MeKn Ta CTIMKOCTI 00’€KTIB, MPU3HAYCHUX [IJIS
3aXUCTY JIFOJICHKUX KHUTTIB 1 OCHOBHHMX MOCIYT i/l Yac HaJ3BHYAaHHUX CUTYaLlIM.

Metoro kBagidikaniiiHoi po00oTH € TPOEKTyBaHHS Ta Po3poOka ehEeKTUBHOL
BHYTPIIIHBOI €IEKTPUYHOT MEpEeXi A CHOpYyAH IHUBUIBHOTO 3axucty (ykputts). Ll
3yCHJIISA OXOIUTIOIOTH OIIIHKY MOTOYHUX CTAHJIapTIiB, IHTErPAIlit0 MEPEIOBUX TEXHOJIOT1H
13aCTOCYBaHHSI TIEPEIOBOTO JOCBITy B €IEKTPOTEXHIII JJIsl CTBOPEHHS CHCTEMHU, SIKa € HE
TITBKY HAJIIMHOO, aJIe ¥ a/IallTOBAHOIO JI0 PI3HUX aBAPIMHUX CUTYAIIii.

OOGcar miei poOOTH BKIIOYAE KOMIUIEKCHUM aHaji3 eJIEKTPUYHUX BHUMOT IO
3aXMCHUX KOHCTPYKIIH 3 ypaxyBaHHSAM TakuX (aKTOPIB, sIK KEPyBaHHS HAaBAHTAXKCHHSIM,
pe3epByBaHHs, SKICTh eJleKTpoeHeprii Ta Oe3mneka. OcobOimBa yBara NPUILIIETHCS
3a0€3MEeUCHHIO JIOTPUMAHHS BIAMOBITHOT HOPMATUBHOI 0a3W Ta CTaHAAPTIB, a TAKOXK
BUPIIICHHIO YHIKAIBHUX MPOOJIEeM, OB’ A3aHUX 3 YMOBAMH €KCILTyaTallii TAKHX 00’ €KTIB.

3aBaanua kBajigikainiiiHoi podoru:

- po3paxyBaTd INTYyYHE OCBITJICHHS TNPUMIINIEHb Ta MEpexi Horo
CJICKTPOKUBIICHHS;

- pO3pOOUTH MEPEKY aBapIMHOTO OCBITICHHS,

- pO3pOOUTH MEPEXKY KUBIICHHS TEXHOJOTTYHOTO 00JIaTHAHHS;

- PO3pOOHUTH MEPEKY JKUBJICHHS BEHTHIIALIIMHOTO O0JIaTHAHHS;

- pO3pOOUTH CUCTEMY IHTEPHET-MEPEKI;

- pO3po0OUTH CHCTEMY 3a3€MJICHHS Ta 3PIBHIOBAHHS MTOTCHITIATIB.

Po3pobmsiroun  HamiiiHy BHYTPIIIHIO EIEKTPHYHY MEPEeXKY ISl CTPYKTYpH
IIUBUTLHOTO 3aXUCTy, 111 poOOTa Mae Ha METI 3pOOUTH BHECOK y cdepy 1HXKEHEPHOTO
3a0e3ne4YeHHs] [MBIJIBHOTO 3aXKMCTYy Ta MiJBUIIMTH 3arajbHy O€3MeKy Ta TOTOBHICTb

rpoMaji 0 TMOTCHIINHUX HAJA3BUYAMHUX CHUTyallii. BUCHOBKM BHUKIAJEHI B IHOMY



JOCTIPKEHH], CIYTyBaTUMYyTh IIHHUM TOCHJIAHHSAM Ui MaiOyTHIX MPOEKTIB Ta

1HHOBAIIIH y cdepi iHPpacTpyKTypH HUBITILHOTO 3aXHUCTY.



Po3ais 1 Po3paxyHKoBI eJIeKTPHUYHI HABAHTAKEHHS

HaBaHTaskeHHsI TPOMA/ICBKUX CIOPY/ Ta CHIOPY/] HMBIJILHOIO 3aXHUCTY

Ak y HOBO30yJOBaHUX OYJIMHKAX, TaK 1 MPU PEKOHCTPYKIIIi ab0 KamiTaabHOMY
PEMOHTI eJeKTpornpuiiMadl MOBUHHI KUBUTHCA Bia Mepexi 380/220 B 13 cucremoro
3azemisieHHs1 TN-S abo TN-CS. [Inst Mmepex, 110 BUKOPUCTOBYIOTh CUCTEMY 3a3€MJICHHS
TN-CS, po3ninenns nposigauka PEN nHa nposignuku PE 1 N cmig BUKOHYBaTu B
TOJIOBHOMY  PO3MOJUIHUOMY  IIUTKY, TOJOBHOMY pO3MOALIBYUOMY IIHUTI  abo
PO3MOAUTEHOMY IMUTKY Ha BXO/1 B OyiBm0.[1]

Jna  OymiBenb 1 cnopyal 3  BOyjaoBaHMMH  a00  NpuOyJO0BaHUMH
tpancopmaropuumu mincranismu (TII) mepeBary cnig BigmaBaTh Mepexam 13
cuctemoro 3a3emiieHHs TN-S 3riguo 3 JIBH B.2.5-27 ta rnaBoro 1.7 ITIVE. [2]

SIK BUHATOK BUMOTH JI0 HAIMHOCTI €JIEKTPONOCTaYaHHs AJid €JIEKTPONpUiiMayiB
BUIIOT KATETOPii 3a 1HII[IaTUBOIO BJIACHUKA Ta MOTOKEHHSM 3 €JIEKTPOIepeaBaIbHOI0
OpraHi3alicr MOXyTh OyTH MOIIUPEH] Ha MpUKMadl HIXKYO0i KaTeropii B Oy IiBII.

KupnenHs enekTponpuiiMaviB 1 OCBITIIOBAJIBHUX MPUJIAIIB PEKOMEHIYETHCS
3MIMCHIOBATH BiJ 3arajbHUX TpaHcGOpPMATOPiB, CTEXKadu 3a THUM, OO JOMYCTHUMI
BIJIXWJICHHS 1 KOJIMBAHHS HANpPyrd B OCBITIIIOBAJIBHUX MpUIaax HE MEPEeBUIIYBaIU
BcranoBieHux ['OCT 13109. Ili BuUMOTM HE TOMIMPIOIOTHCS HA JIHIT eJleKTpornepenayd
aBapIMHOTO OCBITJEHHS.

[Ipu BHOOPI MOTYXKHOCTI CHJIOBOTO TpaHCpopmMaTopa HEOOXITHO BpPaXOBYBaTH
NEPEeBAHTAXYBAJIbHY  3[JaTHICTh TpaHC()OPMATOPIB: MACISIHMX  BIAMOBIAHO [0
pexomenpaiiii JICTY 3463, a cyxux 3riIHO TEXHIYHMX JaHUX KOXKHOT'O KOHKPETHOTO
TpaHchopmaropa.

[Ipoexktn enexkTpooOsialHAHHSA TIOBMHHI BKJIIOYATH HACTYIIHI PINICHHS Ta
oOnagHaHHs Uil 3a0€3MEYeHHs] PAlllOHAIbHOIO Ta EKOHOMHOIO BHUKOPUCTaHHS
enekTpoeneprii [ 1]:

a) [TobynoBa onTUMaIbHOT MEPEXK] €ICKTPONIOCTAYaHHS Ta PO3IOILTY.

0) 3a0XOYeHHsA CHOXHBAa4iB BHUKOPUCTOBYBAaTH E€JEKTPOCHEPril0 MiA dac
MIHIMAJbHUX HABaHTaXEHb €HEProCUCTEMHM (HANpPUKJIAM, MPaHHS, NpacyBaHHS, 1HIII

1oOyTOB1 poOOTH) 3a JOMIOMOTOIO IHCTPYMEHTIB OaraToTapuHOro 00IiKY.



10

B) BUKOPHCTAHHSI KOHTPOJBHUX MPUCTPOIB Yy MICISIX TUMYACOBOTO NepeOyBaHHS
monen (mia’i3au, CXOI0B1 KJIITKH, JIPTOBI MalJIaHUYMKW, KOPUIOPH) JJII OOMEKEHHS
4yacy YBIMKHEHHS a00 MOBHOI MOTY>KHOCTI JIaMII.

r) Bukopucranus namn 13 JKepeiraMu CBITIa 3 MiJBHILEHOIO CBITJIOBIAJAYEIO
[IOHAWMEHIIIE 55 TIOMEHIB Ha BarT.

)  BropoBamkeHHS ~— €NEKTPOTEINIOAKYMYJSIIIMHMX ~ CHCTEM  rapsadyoro
BOJIONOCTAYaHHsI Ta OMAJIEHHS 3 HIYHUM PEKUMOM POOOTH 3a NMUTBIOBUMHU TapupaMu st
MOBCSKICHHOTO BUKOPUCTAHHS.

¢) BcranoBnenHs 0710kiB aBTOMaTUYHOTO KEPYBaHHS.

Po3paxyHkoBe HaBaHTaXEHHS MeEpEeX, IO JKUBIATH pOOOYE OCBITIICHHS
BU3HAYAETHCS 32 HOPMYJIOIO.

Pop=Fpp K

P}t. Hoﬂmp
Koeodiuient motpedbu s po3paxyHKy TpyHoBOi JiiHII poOOYOro OCBITIEHHS,
CUJIOBUX JIHIA 1 TPymoOBHUX JIHIA aBapiiHOTO OCBITJIEHHS Oy/iBelb, BIKOHHOI'O

OCBITJICHHS Ta CBITJIOBOI peKjaMu npuiiMaTH piBHUM 1. [1]
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Tabmums 1. KoedilieHT mONMUTY 3aJI€KHO BiJl YCTAaHOBJIEHOT MTOTYKHOCTI pOO0OYOT0

OCBITJICHHS [1]

K

man
L

NOTYKHOCTL podo4oro ocBiTIeHHd, KBT

Ilonan
10| 15| 25| 50 [100]|200|400 500

 3AlICHHO Bi,}l FCTH“GBHQ“GT

Opranisauii, mANTpHEMCTBA Ta YCTAHOBH

['oTem, cnankHi KopmycH i
aZMIHICTPaTHBHI NPHMIIIEHHA
caHaTopiiB, OyIHHKIB BIANOYHHKY, 0,80(0,7010,60{0,50(0.40(0,35{0,30( 030
NaHCIOHATIB, TypOa3s, IMTAYHX TabOPIB;
noOyToB1 OYAHHKH NPOMIT,ITPHEMCTB
[linmpueMcTRa rPOMAaICEKOTO
XapuyBaHHA, IHTAYI ACIa-CAJIKH,
HaBYallLHO-BHPOOHHYI MalicTepHi
npo(TeXyIHIHIT
Opranizanii i ycTaHOBH YIIpaBIiHHA,
aIMIHICTPATHBHI OYIHHKH TTPOMITI/I-
NPHEMCTB, YCTAHOBH (hiHAHCYBAHHA,
KpeAMTYBaHHA 1 CTPaXyBaHHS, 3arab-
HOOCBITHI IIKOJIH, CIICIIa/IbH] HABYAILHI
3aK/Ia/1H, HABYAlIbHI KOpIycH npodrex-
VUHIIHIL, MIPHEMCTBa No0yToBOTO
00CITYTOBYBaHHS, TOPTIBIi, IEpYKapHI
[IpoekTHI, KOHCTPYKTOPCEK] OpraHiza-
11ii, HAYKOBO-A0CHIJHI IHCTHTYTH
AKTOBI 3amH, KoHpepeHII-3a1H (0CBIT-
TIEHH 3alTy 1 Ipe3Hii), cropT3ani, 1,00/1,00{1,00{1,00]1,00] - - -
KYJILTOBI OYIHHKH 1 CHOPYIH
Kiry0n 1 OyIHHKH KyIETYpH 0,90(0,80|0,75|0,70(0,65(0,55| - -
Kinoteatpu 0,90(0,8010,7010,65(0,60(0,50| - -
IpumiTka. KoeditlieHT momuTy 118 BCTAHORIEHOI MOTYAHOCTI pobouoro
OCBITIICHHS, HE 3a3Ha4eHoi y TaO/IHIIl, BH3HAYA€TLCA IHTEPIIONALIEIO.

0,90|0,85(0,80(0,75(0,70]0,65|0,60| 0,50

¥ ¥ 3 ¥ 3 3

0,95|0,90(0,85|0,80(0,75|0,70]|0,65| 0,60

1,00{0,95(0,90(0,85|0,80|0,75|0,70| 0,65

¥ ¥ 3 ¥ 3 3 ¥

Enextpuune HaBaHTaXEHHS, pO3paxoBaHe JJIs JIHIHN, 110 3a0€3MeUyIOTh )KUBJICHHS

PO3ETOK, CJIiJi BU3HAYATH 32 TaKOIO (HOPMYJIOHO:

Fpusy =PMF'NPN‘KM:'M
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Tabmuis 2. KoediieHT BUKOpUCTaHHS 7151 OOUMCIECHHS JIiHIN, 1110 3a0€e3Me4y0Th

YKUBJICHHS pO3€TOK [1]

K. And po3paxyHKY JHIH, 10 KHBIATE
Opranizarii, manpHeEMCTBA Ta PO3ETKH
YCTaHOBH rpyMoBI MepeKi BBOJIH
Mepeiki WKHBICHHA OVIMHKIB

Opraunizauii Ta ycTaHOBH
YIpaBIiHHA, aIMIHICTPATHRHI
OYIHHKH IPOMIIANPHEMCTB,
NPOEKTHI 1 KOHCTPYKTOPCHKI
oprasizanii, HayKoBO-J0CIIIHI
IHCTHTYTH, YCTAHOBH 1.0 02 0.1
(piHaHCYBaHHA, KpeAHTYBaHHA 1
CTpaxyBaHH, 3aralbHOOCBITHI
IIKOJIH, CIIeHialbHl HABYAIEHI
3aK/1a/1H, HaBYalbHI KOpPIYCH
npo(TeXyIHIHIT

['oTem, obiaH1 3214 pecTopaHis,
kathe Ta inanens, NigNpUeMcTBa
nooyroBoro obCIyroByBaHHA,
noOyToB1 OyAHHKH
NPOMIIANPHEMCTR, 010110TeKH,
apxiBu

1,0 0.4 0,2

J171s1 KOMO1HOBAHOTO MiAKIIOUEHHSI 3arajlbHOT'0 OCBITJICHHS Ta PO3ETKOBOI MEPEXKi
pO3paxyHKOBE HaBaHTakeHHsI R3M ciiz po3paxyBatu 3a ¢popmyioro [1]:

P, =P

iz

+PPm

Po3paxyHkoBe HaBaHTaXEHHS JIIHIM €IeKTPOKUBJICHHS Ta BXOA1B CHIIOBUX Tpac R

CHJI BU3HAYAETHCSA 32 POPMYIIOHO:

Bu=P,

My = T0Mgyy

KoedimienTn monuty i po3paxyHKy HABAaHTKEHHS BBOIB 1 JIHIM CHJIOBUX

SJIEKTPUYHUX MEPEXK MOTP1IOHO BU3HAUaTH 3a Tabmuisamu 3 14 [1].



Tabmuis 3. KoedimieHT monuTy npu KUIbKOCT] MpaLol0unX npuiimMadis [ 1]

JTinii 10 cHIOBHX efeKTPONpHiiMaYiB

K,, TpHHMAETLCH NpPH

Ao,

KITBKOCTI MPallo0YHX
ENEKTpONpHiiMadiB

o5 5 Ta Ginbme
| 2 3
. — -
Texunonoriunoro obnaaHaHHA MiPHEMCTS srimmo 3 3.27 | srizo 3 3.27
rpoma.ucnxom’xa[:quamm, Xap4oOIoKIB y a6 3.10 | itabm 3.10
rpoMaJichkHX Oy aiBIsSX
Mexaniunoro obnagHaHHs MIANPHEMCTE TPOMAJICEKOTO . .
Xap4yBaHHA, Xapuo0I0KiB rpoMacEKHX Oy 1IBEb STUAHO 8 ST 8
. . T tabn. 3.10 | Tadm. 3.10
IHILIOTO [IPH3HAYECHHS, MANPHEMCTE TOPTIBIL
[Tocy noMHifHHX MalIMH 3TIHO 3
Tabu. 3.12 ]
Bynisens (mpHMIillleHb) YIPaRIIHHA, IPOEKTHHX 1
KOHCTPYKTOPCHKHX opraHizauiii (0e3 xapuobnokis),
rotenis (0e3 pecTopaHiB), MPOJOBOIBYHX i 3TIHO 3 STIIHO 3
NPOMTOBAPHHX Mara3HHiB, 3aralbHOOCBITHIX LIKLI, tabn. 3.10 Tabdm. 3.10
crerialbHUX HABYAILHHX 3aKIa/iB 1 npodeciiino-
TEXHIYHHX yuuaHl (6e3 xapuoOnokis)
CaHTeXHIYHOTO 1 XOI0JHILHOTO 0DIaJHAHHA, . .
XOMOJAHIBHHX YCTAHOBOK CHCTEM KOHAMIIOHYBAHHSA 31;m[m ’ R0 3
oBiTps iy tabn. 3.10 | Tabm. 3.10
[lacamupcEKHX 1| BAHTaXKHUX MI(TIB, TPAHCTIOPTEPIB srigHo 3 3.11 | srigno 3 3.11
1 Tabmn. 3.5 i Tabm. 3.5
KiHoTexHoIOr4YHOIO YCTaTKYBaHHA 3riyguo 3 3.32 | srigao 3 3.32
EnekTponpHBOIIE CHEHIYHHX MEXaHI3MIB 0,5 0,2
O0uHCIHOBATEHHX MaIIHH (De3 TEXHOJOTIYHOTO 0.5 0.4
KOHJIHILIIOHYBaHHA) ! ’
TexnonoriyHoro KOHAMIIOHYBaHHA 00YHCIIOBATLHHX 3TIHO 3 STIIHO 3
MAIIHH tabn. 3.10 | Tadn. 3.10
MeTanoobpobuux 1 nepeBooOPODHHX BepCTaTIB ¥ 05 0.2
MalCTepHIX ’ ’
PosmuokyBansHOI TexHIKH, (poTonabopartopii 0,5 0,2
JlabopaTtopuoro 1 HaBYaILHOTO 00N THAHHA
3arajJbHOOCBITHIX MIKLI, NpodeciitHo-TEXHITHHX 0.4 0,15
VUHJIHIL, CePeIHIX CNElaTbHHX HABYAILHUX 3aK/1a/11B
HapuannHo-BHpoOHHYKX MalicTepeHs NpodeciiiHo-
TEXHIYHHX YYHIIHILL, 3araJbHOOCBITHIX IHKLT 1 0.5 0,2
crieiansLHHX HABYaILHHX 3aKJIajIiB
Texnonoriunoro obnaHaHHA NEPYKAPEH, ATENLE,
MalicTepeHb, KOMOIHATIB MoOyTOBOTO 0OCIyrOBYBaHHA, 0,6 0,3
MiINPHEMCTB TOPTIBJIL, MEIHYHHX KaOlHETIB
Texnonoriunoro obnaguanus GadpHK XIMUHCTKH 1 0.7 0.5
[pajicHb ! '
Pyko- | pyIIHHKOCYIIHILHHKH 0,4 0,15

13
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Tabmuus 4. KoeditieHT moTpeOun 111 TEXHOJIOTTYHOTO 001 qHaHHS [1]

KinekicThb enexrpornpuii-
Ma4YiB TEIIOBOTO YCTaTKY-
BaHHA MINPHEMCTB rpo- Bix 60
MajJcbKoro XapuyBauusi [ 2 | 3 | 5 | 8 | 10| 15|20 30
Xap4oOI0KIB, NIAKIIOUE-
HHX 10 JIaHOTO eleMEeHTa
MEpeki

K, & TEXHOIOT14- 09

L ¥

binbme
o 100 125

080,7(06(06] 0504 |04 030 | 025
HOTO 0018 IHAHHS 015]5]5]10 0|5 0 ’
Ilpumitka 1. Jlo Texnonoriunoro obnagHaHHSA cai] BIAHOCHTH: TeIUIOBE
(eneKTpHYHI ILITHTH, MapMITH, CKOBOPO/IH, JKapHIILHI 1 KOHJAHTepCchKI MadH, KazaHH,
KUI'ATHIBHHKH, (pUTIOpHHIL Tolo); MeXaHIYHe (TICTOMICHIIBHI MAlIHHH,
VHIBepcanbHI MMPHBOAH, Xai0opi3kH, BiOpocHTa, KOKTelne30HBanku, m'acopyOku,
KapTOIUICYHCTKH, MALIHHH [/ Pi3aHHA 0BOYIB TOWIO); ApibHe XonoaunkHe (madu
XOJNOUIIBHI, MOOYTOBL XONOAHNBHHKHN, HH3BKOTEMIIEPATYPHI NPHIABKH 1 Moai0H1
MPHCTPOT OHHHYHOKO MOTYXKHICTIO MeHIIe Hik | kKBT); midTH, migiioMauky Ta iHme
VCTATKYBaHHA (KacoBi alapaTH, pajioanapaTypa TOIIO).

IpumiTka 2. KoedinieHTH monuTy A1 JNiHiH, HI0 KHBIATE OKPEMO MeXaHIUHE,
XOMOAHIBHE YH CAHTEXHIYHE YCTAaTKYBaHHS, a TaKox MiTH, MIHOMHHKH TOLIO,
npHiiMaroTeed 3a Tabnuuero 3.9.

[IpumiTka 3. [loTykHICTE MOCYTOMHHHHX MallHH Y MAKCHMYMI HaBaHTAXeHb Ha
BBOJIaX He BpaxoByeThcA (AuB. 3.27).

IlpumiTtka 4. Busnauenna koedilI€HTIB MOMHTY MM KUIBKOCTI TPHEIHAHHX
e/ICKTPONpHiiMaYiB, He BKa3aHoi B TaO/INI, BH3HAYAETLCA IHTEPIIONALIEIO.

HaBanTakeHHs pO3NOIIIBHUX JIHIM €IeKTPONPHUIMAaYiB OUNCHUX MEXaHI3MIB IS
pO3paxyHKy Mepepi3iB MPOBITHUKIB 1 BCTAHOBJIEHHS 3aXUCHUX MPUCTPOIB CII1J] MPUMMaTH
piauM 9 kBt mpu Hampysi 380/220 B 1 4 kBt npu nampysi 220 B. Ilpu npomy
HNOTYXHICTh OJIHOTO OYMCHOTO MEXaHi3My, MIAKIIOUYEHOTO 10 TpU(a3HOI pO3ETKH, CIiJ

npuiiMatu piBHOIO 4,5 KBT, a 11 ogHOa3Hoi po3eTku - 2 KBT.
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Tabmuis 5. KoedimieHT monuTy mpu KUIBKOCTI eleKTponpuitMayis [ 1]

[TnToma Bara K, ~TpH KUIBKOCTI €AEKTPONpHIMAtilE
BCTAHOBMIEHOT
MOTYAHOCTI
NPAaLOH0ro
CAHTEXHIHMHOIO |
XOIOAHIBHOTO

YCTATKYBAHHA,
BETIOHAKYH CHCTEMH | 2 3 5 B 10| 15 | 20 [ 30 | 50 | 100 | 200
KOHIHIOHYEAHHA

NOBITPA, B 3arajkHiH
YCTAHOBIIEHH
NOTYAHOCTI
NPALKOHYHY CHTOBHX
eNeKTponpHiiMadie, %o

100-85 1,00 0,90 | 0,80 |0,75| 0,70 | 0,65 [ 0,65 | 0,60 | 0,55 |0,55 |0,50
{0,8)](0,75)[{0,70)

B4-75 - - 0,75 |0,70[ 0,65 | 0,60 | 0,60 | 0,60 | 0,55 10,55 0,50

74-50) 0 - 0,70 |0,65] 0,65 | 0,60 | 0,60 | 0,55 | 0,50 10,50 0,45

49-25 - - 0,65 |0,60] 060|055 050050050045 (0,45

24 1 MeHIe - - 0,60 10.60[0,55]0,350) 0500500451045 (040

Mpumirka 1. Jlo BcranoRneHol NOTY:KHOCT pe3epBHI eleKTPONPHIIMAYL He BKIHHAIOTHCA.
Mpumirka 2. Y gyakax HapedeH! kKoeplIEHTH NONHTY 118 €NeKTPoJBHIYHIE OJHHHYHOK
noTyaHICTH Ounbme Hisx 30 kBT,

MpumiTtka 3. KoedilieHT NOMATY 1A KUIBKOCTI NPHETHAHHY eIeKTPpONpHiiMadie, He BKasaHol
B TallIHI, BH3HAYAETHCH IHTEPIOIALIER.

PospaxynkoBe naBanTaxeHnHs JIEII 1 BBomiB B poOouomy 1 micisiaBapiiiHOMY
peXHUMax MpHU CyMICHOMY >KHUBIICHH1 €JIEKTPOIPHUIMAaUiB 1 OCBITNIIOBAILHUX MpHIadiB R
BU3HAYAETHCS 32 POPMYIIOHO:

Pye =K (P +By, +P, <K))

e,
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Tabmums 6. Koediuient K npu criBBITHOLIEHHI PO3PaXyHKOBOI'O HABAaHTAKEHHS

OCBITJICHHS 10 CHJIOBOTO [1]

Koediuient K npu eigpomenni
pPOZPANVHEOBOTO HABAHTAMKEHHA OCBITICHHSA
Opranizauli, mANpHEMCTEA TA YCTAHORH I0 cHIoBore, %o
Big 20 no 75 | monan 75 mo |nosan 140 go
erodHO | 140 BrmiosHo | 250 BRIHOYHO

[lianpuemMcTBa TOPTIBL 1| FPOMAICEKOTO
Xap4yBAHH#A, MoTell, NodyVToR OyIHHEN 0,90 (0.85) 0,85 (0.75) 0,90 (0,85)
MPOMITANPHEMCTE
3aralkHOOCRITHI IIKONH, ClellalkH] HAB4ATEHL 0.95 0.90 0.95
3aKnau, npodrexyuHIHma
JIuTAHl AcHa-caakH 0,85 0,80 085
ATenke, KOMOIHATH NOOYTOROIO 0OCTYTOBYBAHHA,
XIMYHCTEH 3 IPANbHAMH caMO0DCTyTOBYEAHHA, 0.85 0.75 0,85
nepyKapHi
Opranizauli Ta YCTAHORH YOPARIIHHA,
thiHAHCYBAHHA i f{pﬂﬂllTyBaHHH.,a.aMiH_icT-paT}mHi 0.95 (0.85) | 0.90(0.75) | 0.95(0.85)
OVIMHKH NPOMIIIIPHEMCTE, POSKTHI Ta
KOHCTPYKTOPCHE] OpraHizanii

Ipumirka 1. [Ipys BiOHONIEHH] pOZpaXyHEOROTO OCEITIOBANEHOIO HABAHTAMEHHA 10 CHIOBOID
1o 20 % 1 monaz 250 % koedinieHT K npuilMaroTs TAKHM, 0 JopieHIOE 1.

Mpumirka 2. ¥V 1gyxkax HapeleHW koedinienTt K ana OyAHHKIE 1 NPHMINIEHE 3
koHaHUloHyBaHHAM nmosiTpa. [lpumitka 3. Koedunient Ki npu BiiHOWIEHH] po3paxyHKOROIO
HABAHTAKEHHA OCBITIGHHA [0 PO3PaXYHKOBOTD HABAHTAAEHHA NOMOAMIEHOTO YCTATKYBAHHA
XOMOIHIRHOT cTaHmi, %o:

1 oo 15 %

0.8 20%
0.6 50 %
0.4 100 %
02 oinsme 150 %

[Tpy 1koMy KoedilieHT NONHTY A7 NPOMIKHHX CIIBBIIHONIEHE BUIHAYACTLCH IHTEPMONALIEIO.
V pozpaxyHKOBOMY HABAHTXKEHH] OCBIT/ICHHA HE BPaXOBYIOTECA HABAHTAMKEHHA MPHMIIIEHE Oes
NPHPOJHOTO OCBITICHHA

Po3paxyHkoBe enekTpuyHe HaBaHTaKeHHs TYpToXuTKiB [ITH3, 3araasHO00CBITHIX
HAaBYAJIbHUX 3aKJIaJIB Ta MIKIJI-IHTEPHATIB BUSHAYAETHCS BIJIMOBIAHO O BUMOT PO3ILTY
«KutnoBe HaBaHTaXEHHS», a HOro0 Yy4YacTh y pO3PAXyHKOBOMY HaBaHTa)XCHHI
HABYAJbHO-BUXOBHOTO KOMILIEKCY — 3 Koe(ilieHToM, 110 gopiBHIOE 0,2.

KoedimieHTn  mOTYy’>XKHOCTI CJIEKTpOMEpeX K  OyJAMHKIB

UL pO3paxyHKy

PEKOMEHY€EThCS PUMMATH HACTYITHUM YHHOM |1 ]:

- JIuTs4i cagku:
a) 3 eslekTpuQikoBaHUMH Xap4yoOiaokamu - 0,98

0) 0e3 enexkTpudikoBaHux xap4o0sokiB - 0,90
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- 301

a) 3 eneKkTpudikoBaHUM Xap4oOsokoM - 0,95

0) 0e3 enekTpudikoBaHoro xapuoosoky - 0,90

KoeimienTn noTyXHOCTI U1 pO3paxyHKy OCBITIIOBAILHUX MEPEXK MPUINMAIOThCS
3 TAKUMHU JIaMIIaMu:

- JIrominecrienTHui - 0,92

- Po3s:xaproBanns - 1,00

- JIPJI 1 IPB 3 xomnencoBanum PRA - 0,85

- Te came 3 HeEkoMmITeHcoBaHMMH Oanactamu - 0,30-0,50

- ['a30B1 oCBiTIIIOBaJIbHI pekiIaMHi1 ycTaHoBKH - 0,35-0,40

HapanTaxkeHHs1, 110 po3paxoByeThes sl TpaHchopmaTopuux miactanmin (T1I) 3
3arajJbHUM EJIEKTPOIOCTAaYaHHSIM [MBUIBHUX CIIOPYJ Ta PI3HUX THIIB KUTIOBHX

OYJIUHKIB (MPUMIIEHB), BU3HAYAETHCA 3T1AHO 3 (hOPMYJIOI0

By =F +Fy Ki+F, - Ky+...+E - K,,

BucHoBok 3a po3aijiom 1

[IpoekTyBaHHs Ta €KCIUTyaTallisl eIEKTPUIHIX MEPEX B OyAIBIIAX, HE3AIEKHO Bif
iX TpU3HAUEHHS, MAIOTh BIAMOBIAATH CyYaCHMM CTaHAAapTaM Ta BUMOTraM O€3MEKH.
Bukopucranas mepexi 380/220 B 13 cuctemoro 3azemiieHHss TN-S abo TN-CS e
KITIOYOBUM (PaKTOPOM y 3a0e3ledeHH] HaJIMHOTO Ta Oe3MEeYHOro eNeKTPOIOCTauYaHHs.
Po3painenns mpoBigauka PEN nHa mnpoBigauku PE 1 N MOBHHHO 311MCHIOBAaTHUCH Yy
TOJIOBHOMY PO3MOAUIBYOMY IIUTKY, 10 MiHIMI3y€ PU3HKH €ICKTPUYHUX MOUIKOIKEHb Ta
3001B.

EdextuBHe TNpOEKTyBaHHA  €NEKTPOOOJaJHAHHA  BKJIIOYAE  pallioHaJIbHE
BUKOPHUCTAHHS E€JEKTPOCHEpPrii, MI0 JOCSITaeThCS dYepe3 ONTHUMI3ALII0 Mepexi,
3a0X0YCHHS BHKOPHUCTaHHS €HEprii B MepioJgu MiHIMAJbHUX HaBaHTaAXEHb Ta
BITPOBAKCHHSI €HEPrOe(PEKTUBHUX OCBITIIOBAILHUX MPHUIIAIIB 1 CACTEM aBTOMATHYHOTO
KEepYyBaHHS.

Po3paxyHOK HaBaHTa)KEHHS EIEKTPUUHUX MEPEK 0a3yeThcs Ha BpaxyBaHHI BCIX

MOJKJIMBUX CIOXKMBAYiB €JIEKTPOEHEprii, IXHhOr0 (DYHKIIOHAIBHOTO MPU3HAYCHHS Ta
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pexuMmy poboTu. BukopucTaHHS KOE(IIIEHTIB MOMUTY Ta CHEHIaTbHUX (OpMYyI
JIO3BOJIIE TOYHO BHM3HAYUTHU HEOOXIAHY IOTYXXHICTh 1 3a0e3meuuTd OesnepeliiiHe
YKUBJICHHS JJIs1 PI3HUX THUIIIB OY/1BENb 1 CIOPY/I.

Takum 4yuHOM, MOTPUMaHHS ITUX MPHUHIMIIB 1 BUMOT € 3alOPYKOI HAMIHHOI
pOOOTH ENEeKTPUYHUX MEPEeXK, I0 rapaHTye Oe3neky Ta e(EeKTHUBHICTh eKCIUTyaTarlii

OyAiBeNb y BCIX pEeKUMAaX IXHBOTO (DYyHKI[IOHYBaHHS.
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Po3ais 2 BHyTpilHi e1eKTpU4HI Mepexi

Y rpomaacbkux OyAIBIsX, a TAaKOX B aJAMIHICTPATUBHUX Ta MPOMHUCIOBUX
CHIOpy/JlaX, PeKOMEHY€EThCSl MPUENHYBATH KIJIbKA CTOSIKIB OCBITIIIOBAJILHOI MEPEXKi 10
OJIHI€T iHIT efeKkTponepeaayi. Ko Ha MoYaTKy KOKHOT BEpTUKAILHOI JIIHI1, 1[0 YKUBUTH
Tpu 200 O1JIbIIIe IPYHOBHX IIUTIB, CTOITh KOMYTAIlIHHU anapar, 3'€¢ JTHAaHUI 3 TIPUCTPOEM
3aXHUCTy (aBTOMAT), 1€ CIpHUse ePeKTUBHIN poOOoTi cuctemu. OaHAK, SKIIO BepTUKAIbHA
JHIA JKUBUTHCS OKPEMOIO JIHIEID, TO PO3MOAIIBHUNA MPUCTPI HE MOTPIOHO
BCTaHOBIIIOBATH. [1,2]

VY rpoManchkux OYMIBISX, aJMIHICTPATUBHUX MPUMIIICHHSX Ta MPOMMCIOBHUX
cropyJiax, Mepexi pooo4yoro Ta aBapiifHOro OCBITJICHHS MOBUHH1 OyTH He3anexxHUMHU. Lle
03HAayae, 10 BOHU MOYUHAIOTHCS 31 CHELIATbHUX CTOSAKIB, K1 XKUBJISITHCS BiJl BETUKHUX
HIMHHUX KaHaiB.

Posnonin enexkTpoeHeprii 10 CUJIOBUX IIUTIB, PO3MOAUTFHUX MYHKTIB 1 TPYTOBUX
eJIEKTPOOCBITIIOBATFHUX IIUTIB 3a3BUUail BUKOHYIOTh 32 OCHOBHOIO cXeMoto. PaianbHi
CXEMH BHUKOPHCTOBYIOTHCS ISl MIAKITIOYCHHS TMOTYKHHUX EIEKTPOJABUTYHIB, TPYII
CJICKTPONPUIMAYIB CIUJIBHOTO TEXHOJIOTIYHOTO TMPU3HAYEHHS Ta CIIOXKWBAYiB, SKI
NOTPeOYIOTh BUCOKOT HAAIHHOCTI.

VY rpomancekux OyniBIsAX, aAMIHICTPAaTUBHUX MPHUMIMICHHAX Ta MPOMHUCIOBUX
CIIOpY/JIax, J03BOJISETHCS KUBJICHHSI POOOYOro 1 aBapiiHOTO OCBITJICHHS BiJl 3araJIbHUX
JIHINA enexkTponocTadaHHs abo BiA pO3MONUIPHUX MYyHKTIB. [lpu 1bOMy Ba)IJIMBO
JOTPUMYBATUCS BUMOT TIOJI0 TOMyCTUMUX BIIXUJICHb HAIPYTH B CIICKTPUYHIA MEPEXKI.

3aranpHe BUKOPHCTAHHSA TPYMOBUX PO3MOMAIIBHUX INWUTIB I PoOOYOro i
aBapifHOTO OCBITJICHHS HE PEKOMEHAYEThCS. TaKkok HEOOX1THO YHUKATH BCTAHOBJICHHS
NIPUCTPOIB KEPYBAHHSA B IIUX IIUTAaX, 32 BUHATKOM JOMOMIXKHHX MPUCTPOIB, HANIPUKIIA],
CUTHAJIbHUX JJaMIl a00 KOHTPOJIbHUX BUMHUKAUIB.

OxopoHHE Ta eBaKyaIliitHe OCBITICHHS MOYKE YKUBUTHUCS B1JI 3arayIbHUX MUTIB. [Ipn
00J1anITyBaHH1 poOOYMX MICIIh 3 KOMIT'FOTEpAMH PEKOMEHIYEThCS Tepea0auuTH OKpeMi
JH1T )KUBJICHHS JJISI KOMIT'TOTEPHUX PO3ETOK.

CBITJIOBI TMOK&XYMKHA €BaKyallliHUX Ta 3alacHUX BHXOJIB TMOBUHHI OyTH

MIJKJIF0YEH] 10 aBapiiHOi Mepexi. CBITUIILHUKY €BaKyallliHOTO OCBITJICHHS, sIKI MAlOTh
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BJIACHI JiKepesa KUBJICHHS, MOXKYTh KUBUTHUCS BiJ Oy/b-SKOi MEPEX1 OCBITIEHHS, AKa
HE BUMHUKAETHCS.
Enexrpu4ni mepe:xi

3a3Buuaii cwioBl po3nofiabHi myHKTH (PIT), mmuTkm Ta po3mOAUTBbHI IIUTH
pO3TAIIOBYIOTh HAa THUX CaMHUX TIOBEpXaxX, J€ 3HAXOIAThCA TMPHETHAHI OO0 HHUX
elleKTponpuiimMadi. PekoMeHayeThCsl TpyIlyBaTH €JIEKTPONpUiiMayl BIAMOBIIHO 0
iXHBOTO (PYHKIIOHATBHOTO MPU3HAUYEHHA. Y MIANPUEMCTBAX IPOMAJICHKOTO XapuyBaHHs
Ta TOPTiBJ JOMYCKAEThCA MIIKIIOYEHHSI HE Olblle YOTUPHOX EJIEKTPONpHUiiMaviB 3i
CMOKMBAHOIO TIOTYXHICTIO 70 3 KBT abo nBOX enekTpompuiiMadiB 31 CIOKHBAHOIO
NOTYXHICTIO 10 5 kBT 10 omHoro wicms. Takoxk 103BOJIAETHCS HEMPUITYCTHME
CJIEKTPOTIOCTAYaHHSI ~ E€JEKTPONpUKMaYiB, MO0 OOCIyrOBYIOTh  XOJIOAWJIBHE Ta
TeXHOJOr1YHe obnagHaHHs. [[0TyXHICTh KOXKHOTO €JEeKTponpuiiMada, sIKHH KUBUTHCS
B1J1 OCHOBHOT'O KOJIa, HE TIOBMHHA BIAPI3HATHUCS O1bIe HIXK HA 25%. [1,2]

VY 3akmagax OCBITH 3a OCHOBHOIO CXEMOIO HE MOBHHHO OyTH OuiblIe TPHOX
Ja0opaTopHUX IMTIB. B TrpoMaichkux OyAWHKaX, CHOpYJax Ta aJMiHICTPAaTUBHUX
OyHIBISIX TPOMHCIOBUX TMIAMPUEMCTB JOMYCKAEThCS JKUBICHHS PO3ETOK JJIA
HIAKIIOYEHHS €JIEKTPOMHUUMOK BiJ OCBITIIOBAIbHOI MEpPEXi B MICISX 3arajbHOTO
KopucTyBaHHS. JKHMBIEHHS MeEpexi pO3ETOK I OYHCHUX MEXaHI3MiB ITOBUHHO
3MIIHCHIOBATHCS B1JI 3aTalIbHOT PO3MOIITLHOT MEPEKI.

Mepexki rpynoBOro OCBITICHHS MOXYTh MaTH Pi3Hy KOHQITYpallito - o1HO(pa3Hy,
nBoaszHy abo TpudasHy, B 3aJEKHOCTI BiJ IXHBOI MPOTIHKHOCTI Ta KIJIBKOCTI
M IKJIFOYEHNX CBITHIHHUKIB.

3a3BUYail HE JONMYCKA€ThCS KOMOIHYBaHHS HYJIbOBHUX IIPOBIJHUKIB MEpPEK
poO0OUYOro OCBITJECHHS Ta OCBITJICHHS O€3MEKH YW €BaKyalllfHOTO OCBITJICHHS, OKPIM
BUIIAJIKIB BUKOPUCTaHHS TpU(DA3ZHUX, YOTUPHUMIPOBIHUX IMUHHUX CHUCTEM. Y TaKHX
cHUcTeMax MOKHa BUKOPUCTOBYBATH pi3H1 (pa3u JJis )KUBJICHHS aBapiiHOTO Ta poOOYOro
OCBITJICHHS 32 YMOBH M1 IKJIFOUEHHS CUJIOBUX MEPEX aBTOHOMHOTO pOO0YOTr0 OCBITICHHS
710 IIMHHOT CUCTEMH Ta OXOPOHHOTO 200 eBaKyal[iifHOTO OCBITJICHHS.

Koxxna rpynoBa iiHigZ Mae oOMexXyBaTucs He Ounbine HiK 20 mamnamu

pozxaproBanHs a6o nmamramu ['JIB]] Ha da3y, Bkmrouatoun po3etku [1].
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JIJist OCBITJIICHHSI CXOJIOBUX KIIITHH, KOPHUIOPIB, XOJiB, BECTHOIONIB, TEXHIYHUX
MOBEPXiB, MIABATHHUX Ta TOPUIIHHUX MPHUMIIIEHb TO3BOJISIETHCS MiIKIOUeHHS 10 60
JaMI po3KaprOBaHHSI MOTYXKHICTIO 10 60 BT kokHa.

VY pasi )KUBIIEHHS CBITJIOBHUX KapHHU31B, CBITJIOBHX CTEJNb Ta 1HIIMX CBITUIHHUKIB 3
PI3HUMU THITAMH JIAMIT, PEKOMEHIYEThCSI T AKITFOUeHHS 10 60 taMIt Ha azy JTst JTaMIT 10
80 BT, mo 75 namn Ha ¢a3y ans gamn 10 40 Bt ta no 100 namn Ha dasy ans gammn 1o 20
Br.

JlJis TpyMOBHUX Mepex >KUBIIEHHS 0araTolaMIIOBUX JIFOCTP KiIBKICTh JIaMIT OyIb-
SKOTO TUITy He OOMeXeHa.

HeoOximHO pIBHOMIPHO pO3MOAUIATH HaBaHTaXEHHS MDK (azaMu Mepexi
OCBITJICHHS TPOMAJICBKHX, aIMIHICTPAaTUBHUX Ta KUTIOBUX OY/1BEJIb, @ PI3HULISI CTPYMIB
M1 HalOLIbIII Ta HATMEHIII HAaBaHTaXKEHUMU (a3aMu He MOBUHHA nepeBulyBata 30% B
MeKax OJHOro muTKa 1 15% Ha moyaTky JiHii eJIeKTponepeaay.

VYnamTyBaHHS BHYTPIIIHIX €JIEKTPUYHUX MeEpex Mnepeadadae BUKOPUCTAHHS
KaOeJiB 1 MPOBOMAIB 3 MIJHUMH XWJAMU Yy BCIX HMPUMIIICHHIX, SK JKATJIOBUX, TaK 1
I'POMAJICHKHX.

3a3BUyail Mepexki eIeKTPOINOCTayaHHS Ta PO3MOJAUIbHI MEpEexki, SAKIIO iX
PO3paxyHKOBHI MEPETUH CTAHOBUTH 16 MM? 1 OiNbllle, BUTOTOBJISIOTHCS 32 JOTIOMOTOIO
Ka0eJiB 1 MPOBO/IIB 3 ATFOMIHIEBUMHU JKAJIAMHU.

EneKTpoXXuBIIEHHS OKPEMHX €JIEKTPONpUMAYiB, KPIM THUX, LI0 BBAXKAIOTHCS
CKJIQJIOBOI0 YaCTHHOIO 1H)KEHEPHOTO OONagHaHHs (TaKMX SK HACOCH, BEHTUJISITOPH,
o0irpiBaui, KOHIUIIIOHEPH Ta 1HIII), MOXKE OyTH 3ailicHeHe kabeasiMu abo MPOBOIAMU 3
ATFOMIHIEBUMH TIPOBOJIAMH 3 TIOTIEPEYHUM TIEPETUHOM HE MEHIIE 2,5 MM?, 32 BUHSITKOM
BUIIAJIKIB, KOJIM BOHM BCTAaHOBJICHI HA BIOPYIOYUX OCHOBAX.

[Ipy MOHTaX1 €JEKTPONPOBOJIKH BapTO BUOHMpATH CHOCIO BIAMOBIAHO O THITY
Ka0eJTiB 1 MPOBOJIIB 3T1IHO 3 Tabnuiiero 4.1, 3a0e3neuyoun BiAMOBIIHICTh 30BHIIIHHOTO
BIUIMBY Ha KaOei 1 MPOBOAN BUMOTaM YNHHUX HOPMAaTUBHUX JIOKYMEHTIB.

He nomyckaerbcsa 3'eqnanHs N-mpoBinHUKIB 1 PE-mpoBigHUKIB pi3HUX JiHIN
IPYNOBOI MEpexi, a TaKoX iX CyMIIIEHHS Ha €KpaHax MiJ 3araJlbHIM KOHTaKTHUM

3aruckadem. [lepepis xui mae Bianosigatu Bumoram JIbH B.2.5-27 rnasu 1.7 ITVE [2].
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BBoau xabeniB y OyAiBiII0 peKOMEHIY€ETHCS BUKOHYBATH 3a JIOIIOMOTOI0 CUCTEM
KaOeJIbHUX TPyOOIpOBOIiB HA rIMOuHY Bix 0,5 10 2 MeTpiB BiJ moBepxHi 3emiil. KoxxeH
CUJIOBUH KaOesb Ma€e OyTH MPOKIIAJICHUI B OKpeMi TpyOHu.

TpyOou st kabenmbHUX BBOJIIB PEKOMEHAYETHCS MPOKIATATH O0e3MocepeaHbo Y
MPUMIILICHH], JIe¢ PO3TalloBaH1 PO3MOJAUIbYlI MPUCTPOi 1 BUMHKaul. [Ipu mpokiagaHHi
Kpi3b CTIHM HEOOX1/THO YBaXXHO F€pMETU3YBATH KIHIII TPYO 1 caMi TpyOH, 100 YHUKHYTH
MOTPAIISTHHS BOJIOTH Ta Ta3y B MPUMIIICHHS.

VY migBanax Ta TEXHIYHUX MPUMIMICHHSX, SKIIO HEMa€e OCTYIY IS CTOPOHHIX
0ci0 (3a BUHATKOM 0OCITyTOBYIOUOTO TIEPCOHANY), HO3BOJIIETHCS MPOKIATaHHS KaOemB
Hanpyrow 10 1 kB, ski xuBnaTh 1HImN YactuHu OymiBm. L1 xabGem maroTh OyTH
MPOKJIAJIEHI BIIKPUTO MO KaOEIbHUX KOHCTPYKIIISX, Y CUCTEMaxX KaOeIbHUX JOTKIB [1].

3a00pOHEHO TMPOKJIAJaHHS TPAH3UTHUX KaOemB Yepe3 MABAIM Ta TEXHIYHI
npuMimieHHss OynaiBenb. TakoX HE OMYyCKAa€ThCS BIAKpPHUTA MPOKIAIKa TPAaH3UTHUX
Ka0eiB uepe3 KOMOPH, CKJIau, BOy10BaH1 Tapaxi Ta CTOSHKH.

Po3ramryBaHHS OCBITIIOBAIBHUX TPWJIAMIB 1 KOHTPOJBHHX TIPUCTPOIB Yy
NPUMIMIEHHSAX 3 aJalNTOBaHMM IUTAHYBaHHSAM Mae€ TependadaTd MOXJIIMBI 3MiHH
IIaHyBaHHs. EleKTpompoBOJIKy B LHX 30HAX CJIiJ BUKOHYBAaTH 3 YypaxXyBaHHSIM
MaiOyTHBOI 3aMIHH: IPUXOBAHA €JIEKTPOIPOBOIKA MOKE OYTH po3MillieHa B KaOEJIbHUX
KaHaiax OyAiBeTbHUX KOHCTPYKIM a0 cHucTeMax 130JbOBAaHUX  KaOCIbHHUX
TpyOOIIPOBO/IB, TOMI $K BIAKPUTAa TMPOBOJKA MOXXE BHKOPUCTOBYBATH CHUCTEMHU
KabeJbHUX KOpOOIB (IUIHTYCIB), Cepea 1HIIMX BapiaHTiB. Po3rairyBaHHS CHCTEM
Ka0eIbHOT KOPOOKH (TTIHTYCIB) HEOOX1THO Y3TO/KyBaTH 3 apXITEeKTYpHO-0Y11BETbHUMU
aCTICKTaMH MPOCKTY.

[Tpu BUOOP1 THUIIIB €IEKTPONPOBOIKH 1 CIIOCOO0IB MOHTAXKY, JOTPUMYKOYUCH HOPM
eJIeKTpoOe3NeKn 1 MOXKeXHOoi Oesneku, BukiaageHunx y posaim 2.1 IIVE, cruix
BpAaXOBYBAaTH HACTyIHE [2]:

a) I3ompoBaHi JpoTu Ta Kabemi CHiJg MPOKJIAagaTH B KaOENbHUX KaHalax

OyAiBEIbHUX KOHCTPYKIIIH IO MAaKCUMAJIBHO MPSIMOMY IILJISXY.



23

0) 3abopoHsETHCS TPOKIaaT Kabell Ta MPOBOIM 0€3 MOMIIMBOCTI iX 3aMiHU B
CTIHOBHX TaHEJISX, IEPETOPOIKAX Ta MEPEKPUTTX IM1]1 yac OyAiBHUIITBA. 3a00POHAETHCS
TaK0X 3aMHUKaHHS TPOBOJIIB Y MICISIX MOHTaXKy ITaHEJIeH.

B) [lns OyaiBenb, OOy JOBaHHUX 3 HETOPIOYHMX MaTepialliB, TPYIOBI MEPEX] MOKYTh
OyTH mpokJaJeH1 3 KabensiMu abo 130JIbOBAHUMU MPOBOJAAMH B 3aXUCHUX OOOJIOHKAX B
ma3ax CTiH, IePeropoJIoK 1 CTeml, M ITyKaTypkowo ado B miapi MiAJIOTH, AKIIO 1HIII
METOJM € HEeIOLUIbHUMHU. EIeKTpompoBojaKka IMiJ IITyKaTypKOIO TOBHHHA OyTH
po3TamoBaHa TOPU3OHTAILHO, BEPTUKaIbHO a00 MapajeNbHO CTiHAM Ha BHCOTI HE
ounpiie 150 mm Big muT nepekputTs 1 SO0 MM Bif MiJIOTH.

r) [HaUBiAyaIbHO MPOKJIAAEHI Kabenl Ta MpOBOAX MOBUHHI BIJNOBIIATH HOPMaM
CTIMKOCTI A0 nmomrpeHHs nojaym's 3rigHo 3 JICTY 4809.

Enextpuuni Mepexi, BCTAHOBJIEHI 3a CYIIJIbHUMHU TIIBICHUMH CTEIISAMH 1
BCEpENMHI TEPEeropoIOK, BIHOCITHCS N0 TPUXOBAHOI EJICKTPOnpoBoAKH. Kapkacu
MiABICHUX CTeJIb TOBUHHI OYTH BUTOTOBIICH] 3 HETOPIOYMX MaTepialiB, 13 3a[IOBHEHHSIM 3
HEropro4ux MatepianiB abo matepiamiB rpynu roprodocti I'l 3rigno 3 JICTY b B.2.7-19.

Mae OyTu 3a6e3reueHnit J0CTYII JJIs1 3aM1HU MPOBO/IIB 1 KaOeliB, a TAKOXK JOCTYII
710 TOYOK 3’ €THAHHSA, JIAMII 1 €JICKTPUYHUX TPUIIAIIB.

JIns  TEeXHIYHUX TOBEpPXIB, IIJBAJIB, HEOMAJIOBAHUX IMIJABaJiB, TOPHIII,
BEHTWIILIIMHUX KaMep, CUPUX 1 OCOOJIMBO BOJOTMX MPUMILIEHb EJIEKTPOIPOBOIKY
JOTITHPHO TTPOBOJIUTH BiJIKPUTO.

3a00pOHSETHCS TIPOKIAAaHHs KaOeliB 1 MPOBOJIB y BEHTWISIIMHUX KaHalax 1
[IaxTax, 32 BHHSATKOM MOPOXKHUH 32 CYUUIBHHUMH 1 MiABICHUMHU MEPEKPUTTIMH, SKi
BUKOPHUCTOBYIOTHCS SIK BEHTUJIAIIHI KaHAIH.

JI03BOJISIETHCS TIEPETUH KAHATIB 1 MAXT OAMHOYHUMH JIiHISIMH, 1110 CKJIa1al0ThCA 3
IPOBO/IB 1 KabeniB, 3aX0BaHUX Y METAJIEBUX TpyOax.

VY kabenbHUX KaHajIaX, BATOTOBJIEHUX 3 HETOPHOYMX MaTepialliB, B €IMHIN CUCTEMI
KaOenpHUX TPYOOIPOBOIIB Ta KOPOOIB JOMYCKAEThCS CyMICHA MPOKIAIKa B MEKax
BU3HAUEHUX IPyI, y TOMY uuci [1]:

a) JliHii enexTporiepenay Ta KepyBaHHS €IEKTPONPUItMadaMu JIJIsl HAJIaITyBaHHS

IMPOTHUITIOKCIKHOTO 3aXUCTY.
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0) Jlinii )uBJICHHS U1 BEHTUIATOPIB, TMMOBHUAAJICHHS Ta OBITPSHOI MiATPUMKH.

B) Yci cxeMH OJTHOTO OJIOKY.

r) CxeMu >KMBIICHHSI Ta KEpyBaHHS KiTbKOMa MalllMHAMH, TMAHETSIMU, IUTaMHU,
KOHCOJISIMH, 1110 CTIPUSIOTH €IMHOMY T€XHOJIOTTYHOMY IMPOLIECY.

1) OceiTioBasIbHI Mepexi Hampyrorw a0 50 B 3 koamu Hamnpyrow g0 380 B 3a
YMOBH TpoKIagaHHs Mepex 10 50 B B okpemiit 1301iiiHii TpyOi.

e) Konma 3 KkinmbKkOX Tpym OJHOTO THUMY OCBITICHHS 13 3arajlbHOI0 KUIBKICTIO
pOBOJIIB He O1blie 12 (3a BUHATKOM KUJI KEpYBaHHS).

k) KBaptupHi Ta rpymnoBi JiHii ONEPATUBHOTO OCBITJIIEHHS CXOJOBHX KIIITOK,
KOPHUJOPIB MOBEPXiB, BECTUOIOJIB Ta 1HIIUX BHYTPIIIHIX IPUMIIIEHb.

3a00poHSEThCA ~ OAHOYACHA  MPOKJIATKa  B3aEMOPE3EPBOBAHMX  JIHIN
eJleKTpoMepexi ado JiHINA pO3MOAIIbHOT Mepexi B OJHiM TpyOi, KaHami, KOpoOi, JTOTKY
0e3 po3aioBux meperopogok. Ili iHIT MOXYTh MTH 3a 3arajJlbHUIM MapIIpyTOM
(HampuKIIam, B MeEXaxX OJIHIE€l IIAXTH, CXOJIOBOI KIITKH, TEXHIYHOTO IiMOBEPXOBOTO
MIPOCTOPY), ajieé CTaHAAPTU30BAHUX BUMOT MO0 BIJICTaHI MiX TpyOaMu Ta KaHaJlaMH
HEMAE.

JUis  B3a€EMHO  pe3epBOBAHUX  KaOENbHMX  JIIHIM  KUBJICHHS  CHUCTEM
MPOTUTIOKEKHOTO 3aXUCTy iX HEOOXIAHO MPOKIAJaTH IO PIi3HUX MapHIpyTax, II00
3aro0IrTé OJTHOYACHOMY MOIIKO/PKEHHIO mpu moxkexi. Lli miHii cimig po3MilryBatu B
OKPEMHX KaOEJIbHUX KOHCTPYKIIISIX.

HenoninbHO cymicHO mpokianatu kKabem Ta MpOBOJMU TPYIOBUX JIHIA Mepex
OTIEpaTUBHOTO OCBITJICHHS 3 TPYIOBUMHU JIIHIIMUA MEpEX aBapiitHoro ocBitiaeHHs. OnHaK,
SKIO0 BOHU MPOKJIaZCHI pa3oM Ha KOpoOIll ado JIOTKY, HEOOXi1HO BXKHUTHU CIEIiaTbHUX
3aXOJIIB JIJIsl 3aXUCTYy KaOeliB aBapiiHOIO OCBITIICHHS Y pa3l HECHPABHOCTI poOOYOro
OCBITJICHHS.

I[i miHIT MOXHA TPOKIAAaTH pa3oM BCEPEIWHI KOPHYCiB 1 CTPUXKHIB
0araTo;raMmoBHX JIaMII.

[Tpu BukOpucTanH1 MeTanaeBuX TpyO N-poBIAHUKN HEOOX1THO MPOKIIATATH HOPSA
3 (ha3HUMHU B OJIHIH TPYyOi, a B KaOeIsIX BOHU TOBMHHI MaTH CIIJIbHY O00JIOHKY 3 (Da3HUMH

KUJIaMHU.
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VY wicusx, ne kaleii, MpoOBOAM Ta UIMHHI CHUCTEMH IMPOXOJAATH 4Yepe3 CTIHW,
NIEPEeTOPOIKH MOTPBOHO MEpeI0AUNTH 3aMiHy eIeKTPONpoBOAKH. [[or0 MOKHA JOCATTH
IIUISIXOM CTBOPEHHS MPOXO/IiB Y TpyOax abo kopobax abo MIJISIXOM BKIFOUYEHHS OTBOPIB Y
OyaiBenbHi KOHCTPYKIi. LimrMHN B MICIAX MPOXOAY Ta MIXK KaOeasiMu Ta TpyOamu abo
KopoOamMu TOBHUHHI OyTH IepMeTH30BaHI HETOPIOUYHMMM BOTHECTIMKMMHU MaTrepiajlaMu
(abo 3acobamm, SKi JIETKO 3HIMAIOTHCS), MO0 3a0e3nmedynTH HEOOXITHWUN piBEHBb
BOTHECTIMKOCTI Oy/1IBeTbHUX €IeMEHTiB [1].

MoHTaxx Mepex He MOBUHEH MOPYIITYBaTH IIICHICTh KOHCTPYKILT a00 MOKEKHY
Oe3mneKy eneMeHTiB OyAiBmi. EnekTpornpoBojka He MOBMHHA MPOXOAUTH Yepe3 Hecyul
KOMIIOHEHTH OyaiBeIbHOT KOHCTPYKIIil, SKIIO HE MOXHa TapaHTyBaTH CTPYKTYpHY
[IUTICHICTH [IUX KOMITIOHEHTIB MICJIsI BCTAHOBJIEHHS.

Boruectiiikicth ~ OyJiBEeIbHHX  €JIEMEHTIB Yy TMOE€IHAHHI 3  CHUCTEMOIO
SJIEKTPOTIPOBOJIKH, YIIITPHEHOIO BOTHE3aXUCHIUMH MaTepiajlaMu, TOBUHHA BiMOBiAATH
HopMaM, BukimageHum y JCTY b B.1.1-8. Ilix yac MOHTaxy mOpOXOIH CHUCTEM
CJICKTPOIIPOBOJIKK 4Yepe3 Oy/iBesIbHI KOHCTPYKIII MOBUHHI OYTH THMYacOBO 3aKpHUTI
BOTHETPUBKUMHU MaTepiajiaMy, 1 111 YIIUIbHEHHS TOBUHHI OyTH HEraifHO BIIHOBJICHI MiCIIS
OyIb-SKHX 3aMiH.

[Ipu 3acTtocyBaHHI KPIMMJIBHUX MPHUCTPOIB Ui CHCTEM EJIICKTPOMPOBOJKH, IO
3a0e3MevYyl0Th MEXaHIYHy MIIHICTh B YMOBAX MOXEX1, BIICTaHb MK YIILIbHIOBAYEM 1
KPIMAJILHAM MPUCTPOEM 3 BOTHEOXOIIJICHOT CTOPOHU HE MOBUHHA TiepeBUITyBatu 750 MM.

OroJieHi 130J1bOBaHI JAPOTH 30BHINMIHBOI EJIIEKTPONPOBOJAKH TIOBHHHI OyTH
pO3TalloBaHi Ta €eKPaHOBAHI TAaKUM YMHOM, 1100 3amoOIirTH TOCTYIY 3 MICIb, /1€ 4acTO
nepeOyBalOTh JIIOJM, HaNpuKiIad OanlkoHIB abo mia’i3aiB. Biakputy mnpokiauky
HE3aXHUIIEHUX 130JIbOBAHUX MPOBOAIB Ha POJIMKAX 1 130JTOpax CIiJ MPOBOJAMTH Ha
BHCOTI He MeHIIe 2 M [1].

BucoTta BiIKpUTOi MPOKIAIKK 3aXUIEHUX 130JIbOBAaHUX TMPOBOJIIB 1 KaOeliB,
po3MileHuX y TpyOax, kopobax abo KaHallax, a TAKOX CITYCKIB 0 BUMHUKAUiB, PO3ETOK,
MyCKOBOI amapaTrypw, IIUTKIB 1 CBITWJIBHUKIB, BCTAaHOBJICHMX Ha CTiHaX, HE

pernameHTyeThbes [1].



26

EnexTponpoBoKy BiA MiATOTOBKH MiAJIOTH O TEXHOJIOTTYHOTO OOJaHAHHS, SKE
94acTO pO3TaIlOBaHe JAJIEKO BiJ CTiH MPUMIIICHHS, JOIIIHHO 3 €JHYBaTH 3a JOTIOMOTOO
TOHKOCTIHHUX METajieBUX TPYO.

Enexrpuyne o0jiagHaHHA

Bce enexktpuuHe oOnagHaHHS, IO BUKOPUCTOBYETHCS B YCTAHOBKAX, MAae
BIJNOBIAATH BIANOBIIHUM HOpMaMm, y TOMY YHWCHI cTaHiapTam enekrpoOesmnexu. [Ipu
BUOOPI1 eIeKTpoOoOIaJHaHHS BpaxoBylTe HacTynH1 ¢akropu [1,4]:

MakcumaiibHa poOoya Hanpyra (1151 SMIHHOTO CTPyMY) 1 OTEHIIIHI IepeHaIpyTH

MaxkcuManbHu poOoUYnil CTpyM (IUIsI SMIHHOTO CTPYMY) 1 MOXKJIMBHI aBapiitHUit
CTPYM pa3oM i3 TPHBATICTIO Ha OCHOBI Yacy CIpallbOByBaHHS 3aXHCHOTO MPUCTPOIO

€MHICTb, BpaxoBYIOUHM KOE(]IIIEHT HaBaHTAXXEHHS Ta HOPMajbHI yMOBHU
eKCILTyaTaIii

YMOBH BCTAaHOBJICHHS Ta €KCIUTyaTallil, BKJIIOYAI0YH MEXaHIYHI HABAaHTKEHHS Ta
(akTOpU 30BHIIIHHOTO CEPEIOBUIIA

EnexTpoo6iagHanHs He TOBUHHO HETaTHBHO BIUIMBATH HA iHIIE 00JaHaHHS a00
MEPEXKy SKUBIICHHS 32 HOPMAJIbHUX YMOB, y TOMY YHCJI TiJ dYac IMEepEeMHUKaHHS.
MipkyBaHHS OBUHHI BKJIIOYATH:

KoedimieHT moTy»KHOCTI (COSQ)

IlyckoBuii ctpym

dazoBa acuMeTpis

I"apmoniku

[TapameTpu eneKTpOMAarHiTHOI CyMICHOCTI, BKJIIOUAIOUM CHCTEMU OXOPOHHOI Ta
MMOKEXKHOI CUTrHa13aIl

Panionepemikoau

[TpuxoBane enexTpoobdagHaHHs Tpebda po3MINyBaTH B KOPOOKax ado MOmepeIHRO
chopMoOBaHMX OTBOpax y 3alli300eTOHHUX MaHessX. KopoOku 3 roprouux marepiajib
JIOTTYyCKalOThCS, SIKIIIO BOHU MOHOJIITHI B Oy 1IBETIbHII KOHCTPYKIIii, ajie KPUIIKHA KOPOOOK

HE TIOBUHHI BUTOTOBJISITHCS 3 TOPIOUUX MaTepialiB.
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Pozerku, BuMuKaui Ta MOA10HI MPUCTPOi MOKHA MOHTYBAaTH Ha TOPIOYid OCHOBI
JIMIIIE 32 HasIBHOCTI CYLUJIBHOTO IIapy HEroproyoro martepially TOBIIMHOIO HE MEHIIE 3
MM, 110 BUCTYIA€ HE MEeHIIEe HiXK Ha 10 MM 3a po3Mipu IPUCTPOIO.

Po3eTku nmepeHOCHHX eEeKTPONPHIIAIB 13 3a36MJICHUMH YaCTUHAMHY TTOBUHHI MaTH
3aXMCHUM KOHTAaKT s npuenHanHs PE-mpoBigHuka. Po3eTku B KUTIOBUX
OPUMILIEHHSAX, TYPTOXKHUTKAaX, IUTAYMX 3aKJIaJaxXx T[OBUHHI MaTH aBTOMATUYHHIMA
3aXUCHHUM MPUCTPIH, 110 3aKPUBAE PO3ETKU MPU BUTATHEHHI BHJIKH.

PozeTku moBUHHI OyTH pO3TaIlIOBaH1 3pYYHO, BpaXOBYIOUH PO3TalllyBaHHS MEOJIIB.
VY XKUTIOBUX MPUMILICHHSIX HA KOXKHI 6 M? TOTPIOHA HE MEHILE OJIHIET PO3ETKH Ha CHITY
ctpymy 10 10 A, a B xopumopax — Ha kKoxHI 10 mM?. KiIbKICTh KYXOHHUX PO3ETOK
3aJIeKUTh BiJl IIJIaHYBaHHS, ajie Ma€ OyTH HE MEHIIE 1 SITH.

Pozerka 40 A 3 3aXMCHUM KOHTaKTOM MOTpPiOHA i1 OAHO(MA3HUX EJIEKTPOILIUT,
110 KUBJISITHCS BiJl OKPEMOI JIiHIT BiJl KBAPTUPHOTO IIUTKA, 3 PO3PAXyHKOBUM 3HAUCHHIM
HaBaHTaXeHHA 7 KBT. Po3eTkn He IONyCKarOTbCs B KBAPTUPHUX KOMOPAX, BAHHUX
KiIMHaTax, AYLIOBUX, MUJIbHUX KIMHATaxX, cayHax 1 NpaJIbHSX, 32 BUHSATKOM BaHHHUX
KIMHAT KBapTUP, TOTEILHUX HOMEPIB 1 MpacyBaJIbHUX KiIMHAT.

VY BaHHMX KIMHATaXx 1 AYHIIOBUX JIOMYCKA€ThCS BUKOPUCTAHHSA TUIbKU 00JIaJHAHHS,
MPU3HAYEHOTO JUIs TEBHUX 30H (3rigHo noaatky E) 3 Takumu ctynensimu 3axucty (TOCT
14254):

3ona 0: IPX7

3ona 1: IPX5

3ona 2: IPX4 (IPXS5 y rpoMaachkux BaHHUX KIMHATaX )

3ona 3: IPX1 (IPX5 y rpoMaichKux BaHHUX KIMHATaX)

VY 30H1 0 goMmycKarOThCA JUIIE MPUIad 3 HOMIHAJIBHOIO HANpyroto He Buiie 12 B.
3oHa 1 MOke MaTH TIIBKM BOJOHArpiBadvi. 30Ha 2 MOKE€ MaTH BOJOHArpiBadi Ta JaMmu
kiacy Il. V 3onax 1 12 gomyckaerbest ycTaHoBKa mHYpoBux BuMukadiB 3a 'OCT 7396.0.
3oHa 3 MoOXe MaTH BHMHKAadl Ta PO3ETKH, SKI MOBUHHI OyTH MIJKIIOYEHI uepes

po3noauTbHI TpanchopmaTtopu abo 3axuiieHi Y30 BiAMOBIAHO 10 CTaHIAPTIB.
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HarpiBanpHi eneMeHTH B MiAJIOTax s OMNaJeHHS MPUMILNICHb MOXHA
BCTAHOBJIIOBATH Yy BCIX 30HaX, SIKIIO iX MOKPUTHU METAJIEBOIO CITKOIO a00 0OOJIOHKOIO 1
MIJKJTFOYUTH 0 CUCTEMHU BUPIBHIOBAHHS MOTECHITIAIB.

VY cayHnax o0agHaHHS MIOBUHHO MAaTH CTYMIHb 3aXUCTy He MeHIue [P24. V mkonax
1 ymaboparopisix PO3ETKH YYHIBCBKMX CTOJIB 1 JIaDOpaTOPHUX UIUTIB TOBUHHI
YOPaBISATUCS Yepe3 BUMHMKA4 Ha CTOJII BUKJIAJaya, MiAKIIOYSHUN Yepe3 po3MoAUTbHUN
Tpancdopmarop ado ¥Y30.

Pozetku anst oOnanHaHHs A NPUOMPAHHS CII1JT PO3TALIOBYBATH JJIsi 3pYYHOCTI
BUKOPHCTaHHA B MeXaX JOBXKMHHU IIHypa >XKHUBJIEHHA 15 M. Y npumimeHHsX 3
HEJIOCTAaTHIM 3arajbHUM OCBITJICHHSM JJIsI PEeMOHTY oOJiaJlHaHHS MOTPIOHI MEPEHOCHI
JaMIOBI MAaTPOHU. Y MaMCTEpHSX, MPUMILICHHSAX 3apSAIKA aKyMYJSITOPIB, MEXaHIYHHUX
CYIIWJIBLHUX, MPACyBATBHUX BIIIIICHHSAX, XOJOAMIBHAX CTAHI[ISAX, ITUTOBUX, TETIIOBUX
MyHKTaX, KOTEIbHUX, OIOBETaX, MAIIMHHUX BIIJAUICHHSX JI(TIB, TEXHIYHUX TMOBEpXax,
BEHTWIILIMHUX KaMmepaxX, MPUMIMICHHSX IS KOHJIWIIOHYBAHHS TOBITPS MEPEHOCHE
ocBiTiieHHs chif 3actocoByBatH 40 (36) B, 1 12 B y MuifHUX Ta 1HIIUX MPUMIIICHHSX 3
BOJIOTUMH mporiecamu [1].

Po3zetkn B CKIaACPKMX MPHUMIMIEHHAX 3 TOPIOYMMHU MaTepiajaMd TOBHHHI
BianoBigatu HopMmam 3axucty HITAOII 40.1-1.32 po3ain 5. Po3erku moBUHHI OyTH
BCTAHOBJICHI:

VY BupoOHMYMX npumimennasx Ha 0,8-1 M Big migoru (mo 1,5 M mpu po3Boii
3BEPXY)

B aaminicTpaTuBHUX, 1a00paTOPHUX, >KUTIOBUX Ta IHIIUX MPHUMIILIECHHSX,
3pYYHHUX JUIsl MIAKIIOYEHHS MpUIIaiB, ajge He Buile 1 M BiJ mijuiord. J{o3BoJsieTses
BCTAHOBJIIOBATH PO3ETKH B IUTIHTYCaxX ab0 Kabeib-KaHallax 3 HErOpIoYruXx MaTepiaiB

VY mkonax 1 MOMKITPHUX YCTaHOBAaX Ha BHCOTI 1,8 M BiJ MiUIOTH B JUTSYUX
KiMHaTax

Po3zerok He mMOBMHHO OyTH B Mepekax aBapidHOro oOcBiTIeHHS. Bummukaui
3arajbHOTO OCBITJICHHS MOBUHHI OyTH Ha CTiHI OIS ABEpHOI pydkH, Ha BifacTtaHi 0,8-1,7
M BIJI IJJIOTH, a B JUTSYMX 3aKjIaaax - Ha 1,8 M. JlomyckaroThCsl CTeNIbOB1 BUMHUKAYI, 1110

IPUBOJATHCS B Ait0 mHypamu, 3a OCT 7397.0.
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[Ipn mpuxoBaHOMY MOHTaX1 B CTIHaX MK PI3HUMHU KBapTHpPaMU CIiJ] YHUKATH
PO3MIIIEHHS 3’€IHYBAIBHUX 1 PO3Tally’KyBaJbHHUX KOPOOOK Ha OJIHIM OCl, SIKIIO HE
BUKOPUCTOBYIOTBCS Ba)XKOIPOXIJHI MeperopoAkd. Bumukadi B NPUMIILIEHHIX 3
HECTPUATINBOIO €KOJOTIYHOIO OOCTaHOBKOIO MOBHHHI PO3TAILIOBYBATHCS B CYMIXKHUX
OPUMILICHHSX 3 KpallMMu yMoBaMu. BuMukadi AyIIOBUX, pO3AArajeHb, rapsuux
KyXOHb, ilaJieHh TOBWHHI OyTH 1032 MMM NPUMIIMICHHSIMH. BuUMUKadi B MIIBHHX
KIMHATax 1 MpaibHIX 3a00POHEHI.

Bumukaul ropuiiHOro OCBITJIEHHSI OYJIMHKIB 3 TOPIOYMMH KOHCTPYKTUBHHUMH
eJIeMEHTaMU MOBHUHHI OyTH mo3a ropuiiaMu. Hax koxxHUM i1’ 13/0M Mae OyTH CBITIIO, y
NEePeAnoKoi — eNeKTPUYHUIN J3BIHOK, a OuIg BXOIy B KBapTUpy — KHomka. Homepu
OyIiBenb 1 MOKWKYMKUA TIOKEKHUX KpaHIB IMOBHUHHI OYTH OCBITJICHI, >KUBUTHUCS
BIJIMOBITHO BiJ] BHYTPINIHBO1 a00 30BHINIHBOI OCBITIIOBAIBHOI MEPEKI.

3axuCT BHYTPILIHIX eJIEKTPUYHHUX Mepe:K i midip mepepisiB npoBoaiB

BuyTpimni enekrpuuni mMepexi A0 1 kB moBunHi OyTtH 3axumieni 3rigHo [TYE
posnin 3.1. Enexrpuuni mepexi Bia I1C no BII, BPII, I'PC notpeOyroTh 3aXUCTy TUIbKU
Bix K3, a Takox BII, BPII, I'PC, PII B pexxumi K3 (ITYE po3zain 1.4). 3axuchi npuctpoi
NOBHUHHI OyTH MepeBIpEH] Ha JHKEPEIIO )KUBJICHHS B PEXKUMI KOPOTKOTO 3aMUKaHHS, MIPH
[IbOMY aBTOMAaTHYHI BUMHKa4l MMOBUHHI BIAMOBIJATH BUMOTaM KIiHIIEBOI KOMYTallliHOT
3marHocTi [1,2,4].

Po3paxyHOK CTpyMy KOpOTKOro 3aMHUKaHHs MOBHHEH mnpoBoautucs 3a ['OCT
28249 npu He3MiHHIM HOMIHAJIBHIM Hampy3i TpaHcopMaropa 3 ypaxyBaHHSM YCiX
omopiB, y Tomy uucai onopy ayru 3a JICTY IEC 60909-0. Ynapuuii koedimieHT ajis
BU3HAUYCHHs yJ1apHOTO cTpyMy Moke Oytu 1,1 Ha mmnax TII 0,4 kB 1 1 Ha iHIIHMX.

Mepexi OCBITJIICHHS IIUBUIBHUX 00’ €KTIB, PO3ETKOBI MEPEXI Ta €JIEKTPOMEPEKI,
IO MiJAAI0THCS MOTEHUIHHOMY MEPEBAHTAXKEHHIO MPOBIIHUKIB, TOBUHHI MaTH 3aXUCT
BiJl IEPEBAHTAXKEHHS MOPSIT 13 3aXUCTOM BiJl KOPOTKOTO 3aMHKAHHS, BUKOPUCTOBYIOUU
aBTOMATUYHI BUMHUKA4l 3 00CPHEHO 3aJIEKHUMH XapaKTEPUCTUKAMHU CTPYMY, OCKUIBKH

3aro0KHUKHA MalOTh HUKYUN 3aXUCT B1JI IEPEBAHTAKEHHSI.



30

3acTOCyBaHHsS aBTOMATHYHUX BUMHUKAUIB JIMIIE 3 MHUTTEBUM PO3YCTUICHHSIM
(BIAKJIFOYEHHSAM) Yy Mepexkax, 10 NoTpeOyloTh 3aXHUCTy BiJ TepeBaHTAXEHHS,
3a00pOHSETHCS.

VY Bcix (ha3HMX MPOBIIHMKAX HA BBOJAX 1 HA MOYATKY KOXKHOI JIiHII, B TOMY YHCII
KUBJISITHCS Bl OIIMHOBKH, TOBUHHI OyTH BCTAHOBJICHI MIPUCTPOI 3aXUCTY.

3aboponseThest BcTaHoBMoBaTH 3axucHi npuctpoi B PE 1 PEN-npoBignukax, a
TaKOXX 3armoO1KHMKH, OJHOIIOJIOCHI aBTOMATHMYHI Ta HEAaBTOMATHYHI BHMHKadl B N-
MpoBITHUKAX. Pi13HI IUISHKY OJTHIET MEpekl MOKYTh OyTH 3axuIIeH] 3a001)KHUKAMHU Ta
aBTOMAaTUYHUMH BUMUKAYaMH.

[Tpuctpoi 3axucTy i KepyBaHHS TMOBHUHHI PO3MIIIyBaTHCS B MICISX 3'€THAHHS
JIHIN, 1110 )KUBJIATH OCBITIIOBAJIBHI MEPEXKI, 3 JIHISIMU eJIeKTpoIiepeay eJIeKTPOCTaHIIIMN
a6o cunosux PII.

Jlns onHOga3HUX CHOXKHUBAYiB, IO BIATATYXYHOThes Bij Oaratodasnoi 111, me
PEN-npoBigHUK PO3NOAUIAETECS MK IpynamMu OAHO(A3HMX CHOKMBAYiB Ha PI3HUX
¢azax, peKOMEHIy€ThCS 3aXMCHE BiKITIOUCHHSI, IKIIIO HAMIPyTa MEPEBUIIYE JOMYCTUMUA
pIBEHb Yepe3 acHMETpil0 HaBaHTaXeHHs Ticis po3puBy PEN-mposignuka. . Ile
BIJIKJTFOYCHHSI TIOBHHHO BIIOyBaTHCS Ha BXOJl B OYIiBIIIO, BUKOPHUCTOBYIOUH peiie
MaKCUMajbHOI Hampyrw, 000 BIUIMBAaTH Ha HE3aJeKHE BITKIIOYCHHS BXiTHOTO
ABTOMATUYHOTO BUMHKA4a, BIKII0Ual0UH K L-, Tak 1 N-TIpOBITHHUKH.

[Tpu migOopi mpucTpOiB A7t BXOLY CIIIJI BiI/IaBaTH MEPEBAry TUM, SIK1 3/1aTH1 JJOBTO
MIPAIOBaTH HABITh IPH MIEPEBUIIICHHI HAPYTH JOIMTYCTUMHUX MEXK 4epe3 HECUMETPil MiCIIs
oOpuBy mposigauka PEN a6o N. Lli mpuctpoi MoxXyTh MaTu KOMyTalliiiHi Ta poboui
XapaKTePUCTHUKH, IO BiIPi3HAIOTHCS Bl HOPMAaTUBHUX.

[lepepi3 MpOBIAHUKIB CJiJI BUOMPATH, BUXOISYH 3 yYMOB TPHUBAJIOTO HArpiBy
PO3PaxXyHKOBOTO CTPYMy B HOPMAJIBHOMY 1 MiC/IsiaBapiftHOMY peXuMmax, MaaiHHS
HanpyTru Ha HAWOUIBII BiJAJIGHOMY CIOXHBaYi, JOTPUMAaHHS YCTAaHOBOK MPHCTPOIB
3aXUCTY, €JIEKTPOMEXAHIYHUX HABAaHTAXKEHb BIJ] CTPYMIB KOPOTKOTO 3aMHKaHHS,
MeXaHIYH1 HaBaHTAXCHHS Ha TIPOBITHUKYU Ta €KOHOMIYHI MipKyBaHHS.

VY KUTIOBUX MPUMIIICHHSX M1IHI )KWJIU IOBUHHI MaTH TIepepi3 HE MEHIIIE 3HaUCHb,

HaBeJleHnX y Tabmwmmi 7 [1].
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Tabnus 7. MiniMansHui iepepi3 KademiB 3 MITHUMHU KUJIaMU

MinHiManEHHHA
nepepis kabenis i
Haiimenypanns minii MPOBOIIB 3
MITHHMH KHTaMH,
MM’
Jlinii rpynoBux Mepex 1,5
Jlinii  BiA MOBEpXOBHX [0 KBapTHPHHUX IIMTKIB 1 0 25
PO3paxyHKOBOTO TIUHILHHKA
Jlinii po3noainsHOT Mepeki (CTOSKH) 114 KHUBICHHA KBapTHP 1 40
KIMHAT I'YPTOAKHTKIB

OnnodaszHi TPUIPOBIAHI JiHIT, @ TaKOXK TpUda3Hi YOTUPHU- 1 M'ATUIIPOBIIHI JIHIT,
K1 KUBJIATH OMHO(MA3HI HABAaHTAXCHHS, MOBUHHI MaTH N MPOBITHUKIB TAKOTO X
MONEePEYHOro Tmepepisy, sk 1 ¢a3Hi NPOBIIHUKU. Y OaraToda3HuX JaHIorax, jae ¢gasHi
NPOBITHUKY MEPEBUIIYIOTH 16 MM? 1 Mial Ta 25 MM? JUIs aJIFOMiHIIO, TPOBITHUK N
MOKE€ MaTh MEHIIUHN MonepeyHuil nepepis, ane He MeHue 50% nomnepeyHoro nepepizy
(dha3HUX NPOBIAHUKIB 1 HE MeHIIe 16 MM? 1715 Mijil. 1 25 MM? 1)1 alTFOMiHIIO 32 YMOBH, 1110
[1,2,4]:

a) HaBaHTaxxeHHsI pIBHOMIPHO PO3MOAUISIEThCS MK (hazaMu 1]l 4aC HOPMaJIbHOI
poboTH.

6) OuikyBaHMII MaKCUMaJIbHUW CTPyM, BKJIIOYAIOUM TAPMOHIKH, HE TMEPEBUILYE
JIOMYCTUME HaBaHTAXEHHS JIJIs1 3MEHIIICHOTO TIOTIEPEYHOTO Tepepizy N-IpoBiTHUKA.

B) CTpyM KOpPOTKOTO 3aMHKaHHS B N-TIpOBIIHUKY KOHTPOJIOETHCS KOMaHIOI0 Ha
BIIKJTIOUEHHsST (a3HUX TIPOBITHUKIB, 3a0€3leuyroud OJHOYACHE BIAKIOUCHHS N-
NpOBITHUKA. MOHITOPUHT HE MOTPiOEH, sIKIo N-MPOBITHUK po3'eqHAHUN 3 (Ha3HUMHU
MPOBITHUKAMU 3BHYAHUM aBTOMATUYHHM BHMHKA4YeM 1 MAaKCUMAJIbHHM OYiKyBaHUUN
CTPyM 3HAYHO MEHIINH 32 JOMyCTHME HaBaHTaXCHHSI.

Jnis 6aratoda3HuX JAHIIOTIB 3 TIOMIHECIICHTHUMH JIaMiiaMu abo namnamu HLVD
1 OJIHOYACHUM BIJKIIOUCHHSM BCiX (Pa3HMX MPOBIJHHUKIB BUMUKadaMu Tmepepiz N-
MPOBITHUKA TTIOBUHEH OYTHU:

a) nopiBHIOE (azHOMY CTpyMy JUIsl JUISTHOK 3 KOMIICHCOBAHMMH ITyCKOBUMH

MPUCTPOSIMHU, HE3AJICKHO Bij IIEpepizy.
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0) JlopiBHIoe (pazHOMY CTPyMy IS JiISTHOK 3 HEKOMIIEHCOBAHUMH ITyCKOBUMH
MPUCTPOSIMU KEPYBaHHS, SIKIIO (ha3H1 MPOBIAHUKA MAOTh NEPETUH A0 16 MM? 11 Miji
abo 25 mm? ns amomiHilo Ta He MeHiie 50% mnonepeyHoro mnepepizy QaszHux
MPOBITHUKIB JJIs OLIIBIIKX Mepepi3iB. Y 1bOMy BUMAAKy N-IPOBIAHUK TOBUHEH OYTH HE

MeHme 16 Mmm? st Mial Ta 25 Mm? U aJIFOMIHIFO.

BucHoBok 3a po3aijiom 2

[IpoektyBaHHsT Ta OOJAINTYBaHHS EIEKTPUYHUX MEPEXK Y TPOMAICHKUX,
aJIMiHICTPaTUBHUX Ta IPOMHUCIOBUX OY/IIBIISIX Ta CIIOPYAAaX HUBUILHOTO 3aXHCTY BUMArae
JOTPUMAaHHS KOMIUIEKCY TEXHIYHUX HOPM Ta CTaHAAPTIB, CIPIMOBAHHX Ha 3a0e3meueHHs
HaJIHHOCTI, Oe3reku Ta €dEeKTUBHOCTI €JIEKTPONocTadaHHs. BUKOpUCTaHHS OKpeMHX
JHIN A7 )KUBJIEHHS PI3HUX cucTeM (poOovoro, aBapiitHOro OCBITJICHHS, XOJIOMIBHOTO
o0JlalHaHHS TOIO) € OOOB'S3KOBUM i1 YHMKHEHHS TMepemkoa 1 3a0e3reueHHs
cTabLThbHOI POOOTH KOXKHOI cucTeMU. OCHOBHOIO CXEMOIO PO3IMOITY EIEKTPOCHEPTiil €
pamianbHa, MO0 J03BOJIsE€ €(PEKTUBHO TMIAKIIOYATH TOTY)XHI EJICKTPOABUTYHH Ta
eJICKTpOIpHUiiMayl 3 BACOKMMHU BUMOTAMH J10 HAJIHHOCTI.

Heo0xiaHO yHUKAaTH OTHOYaCHOTO BUKOPUCTAHHS TPYTOBUX PO3MNOIIIBHUX IIUTIB
JJ1s1 poOOYOro Ta aBapitHOTO OCBITJIICHHS Ta BCTAHOBIIFOBATH OKpPEMI JIiHI1 )KUBJICHHS JJIsI
KPUTHYHUX CHCTEM, TAKUX K KOMIT'IOTepHI po3eTku. /s 3abe3neuenns 6e3nepepBHOro
KUBJICHHSI OCBITJIEHHS B €BaKyalllfHUX 30HAaX BHUKOPUCTOBYIOTHCS CBITHJIBHUKH 3
BJIACHUMH J[)KEpPEIaMH KUBJICHHSI.

[IpaBunbHE po3TallyBaHHS Ta TPYMyBaHHS €JIEKTPOINpPHUIIMadiB, OOMEKECHHS
KUTBKOCTI JJamm Ha ¢a3zy Ta JOTPUMAHHI BUMOT IIOJI0 AOMYCTUMHUX BiIXHJIEHb HAMIPYTH
3a0e3MeuyoTh ONTUMAaJIbHY pOOOTY CHUCTEMH EJIEeKTPOTOCTa4aHHs. BukopucTaHHs
Ka0eiB 3 MITHUMH a00 alIOMIHIEBUMH >KHJIAMHU 3QJIEKUTh BiJl YMOB €KCIUTyaTamii Ta
BuMOT Oe3meku. OcoOnmBa yBara MPUIUISETHCA 3aXHCTy BiJl BOJOTH Ta rasy IpH
BBEJICHHI KalemiB y Oy/iBii, a TaKOX AOTPUMAHHIO BUMOT III0JI0 BOIHECTIMKOCTI MPHU
NPOKJIaJaHHI KaOeIbHUX JiHIM yepe3 OyaiBesbHI KOHCTPYKLIII.

3aranoMm, yJamTyBaHHS BHYTPIIIHIX EJIEKTPUYHHX MEpPEX Mae 3a0e3reuyBaTu

BINOBIIHICTh CYYacCHMM CTaHJApPTaM €JIEKTPOOE3NeKH, TOXKEKHOI Oe3NeKn Ta
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(YHKIIIOHATBHOCTI, BPaXOBYIOUM MOKJIMBI 3MIHHM IUIaHyBaHHS Ta YMOBU €KCILTyaTailii

MIPUMIILICHb.
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Po3ain 3 Po3po0JieHHs BHYTPIIIHIX eJIEKTPOMEPeK YKPUTTSH

3arajibHi BUMOTH
EnexTponoctayanHs Ta €lIEKTpOOOJIaJHAHHS YKPUTTIB IMBUILHOTO 3aXUCTy Ta
criopy noasiiHoro npusHadeHHs (CII3) neobximno mpoekrtysartu 3rigHo 3 [IYE, JIBH
B.2.5-23, 1bH B.2.5-28, ICTY b B.2.5-82 Ta momaTkoBi BUMOTH, 3a3HAYCHI B IIbOMY
posnuii. EnextpompuiiMaui Jjisi 1uX CHOpyJ MOBUHHI TPallOBaTH BiJl Mepexi 3
HOMiHaNBHOIO Hampyrow 230/400 B srigno 3 JICTY IEC 60038 i3 3acTocyBaHHSIM

cuctemu 3azeMsieHHs: TN—S uyu TN-C-S [1,2,3].

Mepexa CHIOBOIO €J1eKTPOOOJIATHAHHSA YKPUTTS

HaniitaicTb €JIEKTPONOCTaYaHHs eJIEKTpONpuiMayiB CIIII, 110
BUKOPUCTOBYIOTHCS B MUPHHI Yac, BU3HAYAETHCS 3T1HO 3 BIAMOBIIHUMHU CTaHIapTaMU
JUIs JaHoro Tumy OynaiBenb. EnexTponpuiiMaui B 3aXMCHUX CIOpYAax 3a CTyINEHEM
HaJIHHOCTI, HEoOXimHOi i muBUIbHOro 3axucty Ta CIIII B ocoOnuBuil mepion,
BIIHOCSATHCA JIO KaTeropid, HaBemeHux y TaOmmmi 3.1. Jlns enexTpomnpuiiMadis,
BIJIHECEHUX JIO0 CcHemiaJbHoi rpynu | kareropii HaaIHHOCTI €JIEKTPOIIOCTaYaHHS,
JIOJIATKOBE >KUBJICHHS MOBMHHO OYTH 3a0e3leueHEe HE3aICKHUM JIKEPENIOM, 31aTHUM
3a0e3MeunTH )KUBJICHHS HE MeHIIe 48 roauH nocmiib [3]. Takum He3aneKHUM HKEPEIIOM
MOXYTh OyTH reHepatopHi yctaHoBkH (Taki sik [IEC), 6arapei mxepena 6e3mnepeOiiHOro
xuneHHs (JIbX), 6arapei Tomo. 3axucT BiJ epeHAnpyr MOBUHEH 31HCHIOBATHUCS 32
JIOTIOMOTOIO TIPUCTPOIB 3aXKUCTY Bij iIMIyJbcHUX nepenarnpyr 3rigHo 3 ACTY EN 62305-

4, ICTY EN 61643-11., ta ICTY CLC/TS 61643-12.
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Tabmums 3.1 — Kareropis HamiiHOCTI €JIEKTPONOCTayaHHS €JIeKTPOIpHiiMayiB

3aXUCHUX cropy IuBuUIbHOTO 3axucty Ta CIIII B oco6nuBuii mepiof [3]

. Kareropisa-HagiiHOCTi"
Ha3zpa -mpHAMAaYAL
CIERTPONOCTAYAHHAT

MEIHYHI TIPHMIIIEeHHA ( OIlepalliHHi, -
MOJIOTORITa"1H. ) YV CXOBHINAX 3aK/IaIiB-
OXOPOHH 3[I0POR'A Ta CTIOPYIax-
MIOABIHHOTO TIPH3HAYEHHA; Y ocobmHea Tpyna I -kaTeropii
TIPHMIIEHHA "MeITYHETY ;Y
aBapiHHe OCBITIEHHA:Y

CHCTE!&EI'EB’HEKY'Ta'GHGBiI.l]ﬂHHﬂﬁ

CHCTEMH BeHTHIIALI (3
eNeKTPOBEHTHIATOPAMH 03 -HAABHOCTI"
PYIHHX BEHTHIATOPIB);Y .
L I'vaTeropiac
CHCTEMH BOJIOTIOCTAYAHHA Ta KaHATi3allii; 4
CHCTEMH TIPOTHIIOKEKHOT0 3aXHCTY; Y

3arajibHe 'L‘:'..J'IEI{TI]‘.C!I'Cl'Z:EiT.fIEI-[[-l]?I»':I

3axucT Mepex, BUOIp mepepisiB MPOBITHUKIB, MOHTAX KaOEIbHUX JIIHIN 1 CHCTEM
eJIeKTponpoBoAkH moBuHHI BiamoBigatu JIBH B.2.5-23. Vci enementn mepexi y
3aXUCHUX CIOPYJax IUBUIBHOTO 3aXHMCTYy IMOBHHHI BIJIIOBIJIATH HOPMaM MOXKEXHOI
oe3neku, Bu3HaueHuM y JIbH B.2.5-23, a Takox 3 ypaxyBanusm Bumor 1. 4.15. JICTY
8855. Jlnmsa 3axucTy rpynoBUX JIIHIM >KUBJIEHHS PO3ETOK HEOOXIAHO BCTAHOBIIOBATH
aBTOMaTW4YH1 BHMHKayl, mo BiamoBigarTs JCTY HD 62640 1 maroTh HOMIHAIBHUI
nudepeHLiaabHuil CTpyM BiakiItoueHHs He Oibiie 30 MA [3].

VYnpaniHHS BEHTWISIIIIHHUM ~ OOJIalHAaHHSAM  mependadyeHo CUJIOBUMHU
po3'eTHYBadYaMH Ta PETYIATOPAMU MIBUIKOCTI BCTAHOBICHUMU IO MICITIO.

B rpynoBomy muTi BCTAaHOBIIOKOTHCS JAU(EpeHIliiiHI aBTOMaTUYHI BUMHKAUl 3
yCcTaBKaMH 1o audepeHIiiinoMmy ctpymy He Buiie 30MA Ha IpynoBHX JIHISX.

Bei mrencenbHi po3eTku mepeidayveHi 3 3a3eMIIIOBAIbHUM KOHTAaKTOM Ta 3

3aXUCHUMU IITOPKaAMH.
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, IIJTaHW XUBUJIbHO1 Ta CHUJIOBO1

Po3paxyHkoBa cxema rpynoBux mepex mmura [P
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Mepexa po0040ro Ta aBapiifHOro OCBITJICHHSI YKPUTTH

OcCBITJIEHHS MPUMIIIEHb 3aXHCHUX CIOPY]l MOBUHHO BCTAHOBIIIOBATHUCS 3T1JTHO 3
JBH B.2.5-28 Ta JICTY EN 12464-1. JlomiabHO TOTPUMYBATUCS BUMOT J0 OCBITJICHHSI
JACTY EN 12464-1 nns wmicub 3aralbHOTO KOPUCTYBAaHHS, J1€ 30MpaOThCA JIIOJIH,
noAioHo A0 3amiB ouikyBaHHsS. [Ipu mepeenenni CIIII B pexxuMm 3axucHOI CrOpyau
YaCTUHA CBITWJIBHHKIB, TPU3HAYCHUX JIJIT BUKOPUCTAHHS B MUPHUU Yac, MOBUHHA OYTH
BUMKHEHA. [Ipy BUKOpUCTaHHI aBTOHOMHOTO JKEpeJia KUBJICHHS HOPMAaTUBHI 3HAYEHHS
HITYYHOTO pOOOYOro OCBITIEHHS JOIMYCKAE€ThCA 3MEHIIyBath y 2-2,5 pasu, Kpim
OpUMIIIEHb, BITHECEHUX N0 cremianbHol rpymu | karteropii (tabm. 3.1). ABapiiiHe
OCBITJIEHHSI 3aXMCHHMX cHopya IuBUIbHOTO 3axucTy Ta CEC, He3ale)KHO Bil CTPOKY
BUKOPHUCTAHHS, TOBUHHO BUKOHYyBatucs 3riiHo 3 JIBH B.2.5-28, JICTY EN 1838, ACTY
EN 50172.

Po3paxynkoBa cxema rpynoBux mepex muta LIIOA, mumanu mepexi pod6oyoro
OCBITJICHHS, poOOYOr0 OCBiTIICHHS, 10 XUBHThCS Bif JIBXX Ta Mepexi aBapiitHOTO

OCBITJICHHS HaBCACHO HHUXKYC!
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InTepHeT Mepexa yKpUTTHA

VY cydacHOMy CBITi, Ji¢ Bce Ouble 3B’ SI3KIB, JOCTYI JO HAIIWHOTO IMiAKIOYEHHS
1o [HTepHeTy cTaB HEOOX1THUM JIJIs1 PI3HOMAHITHUX BUIB JiSTIHOCTI, BiJ] CIIIJIKYBaHHSI
Ta HaBYaHHS J0 POOOTH Ta pearyBaHHS Ha HaJ3BHYaliHI cutyarlii. [{s morpebda me Oinbi
KPUTHYHA B YKPUTTSX JUIsl HAI3BUUAUHUX CUTYaIlli, J1e 3a0e3neueHHs CTa01IbHOT MEPEexKi
Wi-Fi moxe 3Hauno migBumutH Oesneky. Och KuUIbKa MPUYMH, YOMY OYIIBHHUIITBO
mepexi Wi-Fi B ykputTi Mae BupimanbHe 3HaueHHs [3]:

1. 3B's130K 1 KOOpAUHAITIS

Mepexxa Wi-Fi B yKpUTTI [03BOJISIE 3aMUIIATUCA HA 3B’S3KYy 3 OJIM3BKUMHU, IO
KUTTEBO BAXIUBO JJII EMOIIIHOI MIATPUMKH IMiJl 9ac CTpecoBUxX curtyarii. Lle Takox
CIIpUSE€ CHUIKYBAaHHIO MIXK TI€PCOHAJIOM YKPHUTTS Ta 30BHINIHIMU OpraHizallisMH,
3a0e3neuyroun eeKTUBHY KOOPAUHAIIIO PecypciB, monoMoru ta iHpopmariii. MuTTeBi
MOBIJIOMJICHHSI, BIJCOA3BIHKM Ta COIllaJibHI MEpPEXi MOXYTh OYTH HE3aMIHHUMH
THCTpYMEHTAMH JJISl MATPUMKH MOPAJTBHOTO JyXy Ta HAJaHHS OHOBJICHb y PEATbHOMY
yaci.

2. loctyn go indopmarrii

[HTEepHET € OCHOBHMM JDKEpenoM akTyainbHOi iH(opmalii, 30KpemMa HOBHH,
MIPOTHO31B MOTOAM Ta YPSAAOBUX KOHCYJbTAIid. B yKpUTTI HasBHICTb JAOCTYIy 1O III€i
iH(popMmalii fonomarae OyTH B Kypcl CUTyaIlil Ha BYJIHIIl, MOJETIIYIOUN IJIAHYBaHHS Ta
MIATOTOBKY /10 HACTYITHUX KPOKiB. BiH Takok Moke 3a0e3MeUnTr JOCTYH 0 BaKIUBOT
iH(opMalii mpo rpomMaaCchKe 3710pOB’sl, OCOOIMBO 1] 4ac KPH3.

3. OcBiTa Ta IUCTaHITIiHE HABYAHHS

Jlns miTedt 1 CTYAEHTIB, Kl 3HAXOJATHCS B YKPHUTTI, IIPOJIOBXKECHHS HABUAHHS €
HaliBaxMBiUM. Mepexa Wi-Fi 3a0e3nedye nocTyn 10 OHJIAWH-TUIATGOPM IS
HaBYaHHS, BIPTyaJbHUX KJACiB 1 OCBITHIX pecypciB. Lleil 3B’s30Kk rapaHTye, 10 iXHs
OCBITa He OyJie CYTT€EBO MOPYIIEHA, 1 JoTloMarae maTPUMYyBaTH BIAYYTTSI HOPMAJIBHOCTI
B OYpXJIMBI YacH.

4. Po6oTa Ta €eKOHOMIYHA CTAOUIBHICTh

barato nrozeii mokmnanarThes Ha [HTEpHET Ak OTpUMaHHS 3aco0iB 710 iCHYBaHHS,

Yl TO uepe3 AUCTaHIINHY poOOoTy, KepyBaHHS Oi3HECOM ab0 MOILIYK MOXKJIMBOCTEH
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npaneBnamryBanHsa. 3abesneueHHss Wi-Fi B yKpuTTI J03BOJIsIE MPOJOBXKYBATH
npaitoBaty. Lleit 38’5130k MOKe JOMMOMOTTH iM MIATPUMYBATH (P1IHAHCOBY CTAO1IBHICTS 1
IUTAHYBaTH CBOE MalOyTHE.

5. be3neka

Mepexxa Wi-Fi mMoxe miaTpuMyBaTH I1HTETpAIlil0 CUCTEM OE3MEeKU BCEperHI
YKPUTTA, TaKUX SK KaMepH CIIOCTEPEKEHHS Ta CHUCTEMHU CHUTHAI3allii, MiABUIIYIOYU
3arajgpHy Oe3meky. lle Takok MOXe TOJIETTUTH eKCTPEHI OMOBIMIEHHS Ta CHOBIIIICHHS
JUIS. BCIX MEIIKaHIIIB, TapaHTyIOud, 10 BCl OyayTh moiH(GopMoBaHI Tpo Oyab-sKi
6e3mocepeHi 3arpo3u abo HeoOXi THI ii.

[Ilo6 3abe3neuynTd e(pEeKTUBHICTh 1 HaaiMHICTE Mepexi Wi-Fi y nputynky,
NOTPiIOHO BpaxyBaTH KUJIbKa OCHOBHHUX IOJIOKEHb:

- IOKPUTTS Ta MPOITYCKHA CIIPOMOXHICTh: MEpeska Mae 3abe3neuyBaTH MOTYKHE Ta
MOCTiIHE TIOKPHUTTSA B YChOMY NPUTYJKY 3 JOCTaTHHOI MPOIMYCKHOK 3AATHICTIO JIJIs
00pOOKH KIJIBKOCTI KOPUCTYBAUiB Ta iX MISIIBHOCTI.

- Oesmeka: peamizallis HaAIMHUX 3axOdIB OE3MEKH IS 3aXUCTYy MeEpexi Ta
KOPHCTYBauiB Bij KiOep3arpo3 € HaJ3BU4YaiiHO BaXXJIMBOIO. Lle BKItouae 6e3neuHi napou,
OpaHaMayepu Ta PeryJIsIpHUI MOHITOPHUHT.

- o0JaiHaHHS: BUKOPUCTAHHS BHCOKOSKICHUX MapIIpyTHU3aTOPiB, TOUOK JOCTYITY
Ta 1HIIOTO MEPEKEBOT0 00JIATHAHHS JOTIOMOXE MIATPUMYBATH CTA0UTHHE 3’ € THAHHSI.

- MATPUMKA Ta OOCITYrOBYBaHHS: HAsBHICTh IUIAHY IOCTIMHOI MiIATPUMKHU Ta
00CITyroByBaHHSI TapaHTye€, IO MEpeka 3aJMIIAETbC B POOOUOMY CTaHI Ta MOXKE
BUpIIIyBaTH OyAb-Ki MPOOIEeMH, 1110 BHUHUKAIOTb.

[TincymoByroum, nmodymnoBa Mepexi Wi-Fi B yKpUTTI — 11e HE IPOCTO 3pYUHICTD, a
HeoOX1HICTh. [{e mokpaiye KOMyHiKallir, J0CTYII 10 iH(opMallii Ta OCBITH.

[1nan po3TamryBaHHs IHTEpPHET MEPEXKi HABEIEHO HIKYE:
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Cucrema 3piBHIOBAHHS NMOTEHIIAIIB

VY Oyap-sikiil criopy/ii, 0COOJMBO TiH, KA MpU3HAYEHA JJIS aBapiiiHOTO YKPHUTTS,
3a0e3MeueHHs Oe3MEeKU Ta IITICHOCTI eJIEKTPUYHOI CUCTEMHU OYIIBII1 Ma€ MepIIoYeproBe
3HayeHHs. OJHUM 13 KPUTHUYHUX ACTIEKTIB €JIEKTPOOE3NeKH, sIKUi 4acTo 3a0yBaroTh, €
BUPIBHIOBAHHSI TOTEHIlAiB, TaKOX BIiJIOME SK eKBIMOTEHIladbHE 3’ €JIHAHHS.
BcraHoBieHHs cucTeMH BUPIBHIOBAHHS MOTEHLIAIB B YKPUTTI Ma€ BaXKIMBE 3HAUYCHHS
JUIS 3aXHUCTY K MEUIKaHIIB, TaK 1 iHPpacTpykTypu OyaiBmi. HaBegemo kinbka MpUyuH,
qoMy HeOOX1JHa CHCTeMa BUPIBHIOBaHHS MOTEHINamB [3]:

1. 3axuCT BiA ypa>KeHHS €JIEKTPUYHUM CTPYMOM

BupiBHIOBaHHS MOTEHIIAIB 3MEHIIY€E PU3UK YPAXKEHHS EJIEKTPUYHUM CTPYMOM,
rapaHTylo4u, IO BCli MeTajieBl YaCTHMHU €JIEKTPUYHOI CHUCTeMH OYIIBII MaloTh
OJIHAKOBUU €NEeKTpUUHUM moTeHuian. Lle ocoOirMBO BaXXKIMBO B YKPUTTI, € MOXKYTb
BUKOPUCTOBYBATUCS PI3HI €JIEKTPUYHI MNPUCTPOi Ta CUCTEMHU. be3 BUPIBHIOBaAHHS
MOTEHL1aJIB Pi3HUII B HANIPY31 MOXE MPU3BECTU A0 HEOE3MEUHUX CUTYAIlll, HAIPUKIA]]
JI0 YPKEHHSI €JICKTPUYHUM CTPYMOM II1]] 4aC TOPKAHHS METaJIEBUX MTOBEPXOHb.

2. 3ano0iranHs MOLIKOKEHHIO 00JIaIHAHHSA

Pi3HuIs Hampyru B €NEKTPUYHIN CHUCTEMI MOKE MPHU3BECTH 10 TMOIIKOJKEHHS
YyTIUBOrO oONagHaHHSA. B yKpUTTI 1le MOKe BKJIIOYATH MPUCTPOi 3B’S3KY Ta IHIII
KPUTHUYHO BaXKJIMBI CUCTEeMH. BUpIBHIOBaHHsS MOTEHINaIB JOMOMAarae cTaOuTi3yBaTH
piBHI HallpyTH, 3aXUINA0YX 00JIaJHAHHS BiJ CTPUOKIB CTPyMy Ta MOJOBXKYIOUU TEPMIH
Horo ciyx6u. Ile 0co0IMBO BaXXJIMBO B HAJA3BHUYAMHUX CHUTyaIllAX, KOJU HAAIHHICTH
o0JaIHaHHS € )KUTTEBO BAXKIIMBOIO.

3. BianoBiiHICTh CTaHapTaM Oe3neKu

byniBenbHI HOpMHM Ta CTaHJIAPTH OE€3MEKM BUMAraroTh YJAIITYBaHHS CHCTEM
BUPIBHIOBAHHSA TMOTEHIIANIB Yy KOHCTPYKLIAX Uig 3a0e3MeueHHsl eJIeKTPOOe3MeKu.
BianoBiaHICTh MM CTaHIApTaM € BaXKJIMBOIO HE JIMIIE 3 FOPUIAUYHUX MPUYUH, alle U AJis
3a0e3MeyeHHs] HAWBUIUX CTaHAAPTIB O€3MEeKU I TUX XTO NMepeOyBaEe B YKPUTTI.

4. 3BeficHHSI 10 MIHIMYMY €JI€KTPOMAarHiTHUX MEPEIIKO

BupiBHIOBaHHS  MOTEHINATIB  JorloMarae MiHIMI3yBaTh  €JIEKTPOMAarHiTHI

nepemwkoan (EMI) Bcepenuni ykputts. EnekTpomarHiTHI MEpemKogd MOXKYTh
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MOPYIIUTH POOOTY EIEKTPOHHUX MPHUCTPOIB 1 CUCTEM 3B’S3KYy, SKI € KPUTHUYHUMHU B
EeKCTpeHUX cuTyarisax. [[iATpuMyrour TOCTIHHUM ENeKTPUYHUN IOTEHIlan, cucTeMa
Jl0TIoMara€e 3MEHIIUTH BUHUKHEHHS TIEPEITKO/I, 3a0e3Meuyoun HadiiHy poOOTy cCUCTEM
3B’A3KYy Ta OMEpalliiHUX CUCTEM.

5. ITigBuIleHHS 3arajIbHOI O€3IEKU

B ykpurrti Oesmeka € ronoBHUM mpiopuTeToM. CHCTeMa BHpPIBHIOBaHHS
NOTEHLIATIB MIABUILYE 3arajibHy O€3MeKy, 3MEHIIYIOUM HeOe3MeKy ypaKeHHs
SIIEKTPUIHUM CTpyMoM. LIs crucTemMa mpairoe B moeTHaHHI 3 IHIIUMU 3ac00aMu Oe3TeKH,
TaKUMH K aBTOMATHYHI BUMHKA4l Ta CHCTEMH 3a3€MJICHHS, III00 CTBOPHUTH OC3TEHHIIIe
cepenoBuie. 3abe3meueHHsT TOro, mo0 yCi YacTUHU EJEKTPUYHOI CHCTEMU Maju
OJTHAKOBUU TOTEHIlia], 3MEHIIY€E PHU3UK aBapiil i3 ENEKTPHUYHUM CTPYMOM 1 CIIpUsiE
CTBOPEHHIO OE3MEYHIIIOT0 CePEeAOBUIIIA YKPUTTSL.

BcraHOBIEHHS CHUCTEMH BUPIBHIOBAHHS TIOTEHINIAIB BHUMAara€ peTelbHOTO
TJIaHyBaHHS Ta BUKOHAHHSA. OCHOBHI MipKYBaHHS BKIIFOUAIOTh:

- npodeciiiHe BCTAHOBJICHHS: CUCTeMa Mae OyTH po3poOJieHa Ta BCTAHOBJICHA
KkBaTi(hikoBaHUMU (HaxiBIIMH, 11100 rapaHTyBaTH, 1110 BOHA BIIMOBIAA€ BCIM CTaHAapTaM
Oe3MeKu Ta HaJe)KHUM YHHOM 1HTErpOBaHa B €IEKTPUYHY 1H(PpacTpyKTypy OyaiBIi.

- peryJisipHe TEXHIUYHE OOCIYyroBYyBaHHS: PETyJSpHI MEPEBIPKH Ta TEXHIYHE
o0cimyroByBaHHsS HEOOXiaHI Nyisi 3a0e3meueHHsT epekTuBHOCTI cuctemu. lle Bkirouae
nepeBipKy 3’ €IHAHD 1 3a0€3MeYeHHsI CIIPAaBHOCTI BC1X KOMIOHEHTIB [2,3].

- 1HTerparlis 3 IHIIUMU CUCTEMaMH O€3IeKHU: CUCTeMa BUPIBHIOBAHHS MOTEHITIAIB
NOBUHHA OyTH 1HTErpoBaHa 3 1HIIMMHU CUCTEMaMH O€3MEKH, TAKUMHU SIK 3a3€MJICHHS Ta
3aXHCT BiJ] IEpEHAINPYTH, 11100 3a0€3MeYUTH MTOBHY €JIEeKTPpUUHY Oe3rneKy [2].

[TincymoByroum, MmoOyaoBa CHCTEMH BHUPIBHIOBAHHS IOTEHIIATIB B YKPUTTI €
KPUTHUYHO BaKJIMBUM KPOKOM Yy 3a0e3neueHHI Oe3MeKkd Ta HaAIHHOCTI eNeKTPHUYHOI
iHbpacTpykTypu. BiH 3axuiae Big ypaKeHHS EJICKTPUYHHM CTPYMOM, IIOJIOMKH
oOJaHaHHS Ta eEKTPOMATHITHUX MEPEIKOI, OJTHOYACHO 3a0e3MMeuy0UH BiIOBITHICTh
CTaHAapTaM OE3TEKHU.

Cxema cucteMu 3piBHIOBaHH}I HOTCHHiaHiB HaBCACHA HUXKYC!
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BucHoBok 3a po3aisiom 3

EnextpornoctayaHHsi Ta  €JEKTPOOOJIaHAHHA YKPUTTA CIPOEKTOBAHO Y
BIJIMOBIHOCTI 3 YMHHUMHM CTaHJapTaMu 1 HopmaTuBamu, 30kpema [1YE, JIBH B.2.5-23,
JIbH B.2.5-28, JICTY b B.2.5-82. Po6oTy enexTpomnpuiiMadiB rnepeadadeHo BiJ Mepexi
3 HoMiHaJapHO Hanpyroro 230/400 B i3 3acTocyBaHHAM cucteMu 3a3emiieHHs: TN—C-S.
3axuCT BiJl YpaXEHHS EJICKTPUYHUM CTPYMOM Ta 3a3eMJICHHS EJIEKTPOYCTAaHOBOK
3niticHroBatucs 3riguo 3 nmpasuwiamu [IVE ta JICTY b B.2.5-82.

HaniifHicTh  elleKTpornocTadyaHHsl  eJIeKTpONpUiMaviB  YKPUTTS  BIANOBIIAE
CTaHAapTaMm JUJIsl JaHOTO TUMY OyaiBens. [ cnemianbhoi rpynu | kateropii HaaiiHOCTI
nepeadayeHe JOJAaTKOBE HE3AJEKHE JDKEpeNo IKUBJIEHHS, 3/aTHE 3a0e3MeYuTH
KUBJICHHS HEe MeHIue 48 roJuH. 3aXUCT BiJl IEpeHanpyr 31HCHIOETHCS 32 JOMOMOTOI0
IPUCTPOIB 3aXUCTY BiJ IMITYJIbCHUX TEPEHANPYT.

BHyTpimiHI eleKTpuyHI MEpexkKi BIAMOBIIAIOTH MOKEKHUM BUMOTaM Ta BUMOTaM
oe3neku, BctanoBiaenuM y JBH B.2.5-23 1 JICTY 8855. Jlns 3axucTy rpynoBUX JiHIN
JKUBJICHHSI PO3ETOK BCTaHOBJICHI JU(EpEHIliiHI aBTOMAaTUYHI BUMHKadi, 110
BianoBigarot JICTY HD 62640, 3 HomiHadbHUM JUQPEPEHIIHHUM CTPYMOM
BIIKJIIOUeHHS He Ounbire 30 MA.

[ITy4yHe OCBITJICHHS] MPUMIIIEHb 3aXUCHUX CIOPY]l BCTAHOBJIEHE BIAMOBIIHO 0
JIBH B.2.5-28 ta JICTY EN 12464-1. ABapiiiHe OCBITJICHHS BIJAINOBia€ CTaHIapTaM
JIBH B.2.5-28, JICTY EN 1838 Ta JICTY EN 50172.

[To6ynoBa cuctemu Wi-Fi B yKpUTTI 103BOJIsSIE 3a0€3M€UEHHS 3B'SA3KY, JOCTYITY J0
1H(popMalii, TIATPUMKHA OCBITHHOTO MPOLIECY Ta MiABUIICHHS 3arajibHOI OE3MEKH.

CTBOpEHHSI CMCTEMHU 3pIBHIOBAHHS MOTEHIIANIB € HAA3BUYAWHO BAXJIMBUM IS
3aXHUCTY B YPaKEHHA EJIEKTPUYHUM CTPYMOM, 3amoOiraHHs MOLIKOJKEHHIO

oOJasiHaHHS Ta TOTPUMAHHS CTaHIAPTIB OE3MEKH.
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BucHoBxu

EdexTtuBHe mpoeKkTyBaHHA  €JIEKTPOOOJaJHAHHA  BKJIIOYA€E  pallioHaJIbHE
BUKOPHUCTAHHS €JEKTPOEHEePrii, II0 JOCATAETbCS Yepe3 ONTUMIZAIII MEpPexi,
3a0X0YEHHS BHUKOPHUCTaHHS €Heprii B MepioJgd MIHIMaJbHUX HABaHTaAXEHb Ta
BIIPOBAKEHHSI €HEProe(PEKTUBHUX OCBITIIOBAILHUX MPHUIIAIIB 1 CHCTEM aBTOMAaTHYHOTO
KEepyBaHHSI.

Po3paxyHOK HaBaHTa)KEHHS €IEKTPUYHUX MEpex 0a3yeTbcs Ha BpaXxyBaHHI BCIX
MOJKJIMBUX CIOXKMBAYiB €JIEKTPOEHEprii, IXHhOr0 (DYHKIIOHAIBHOTO MPU3HAYCHHS Ta
pexuMmy po6oTu. BukopucraHHs Koedili€eHTIB MOMHUTY Ta CHeiadbHuX (QopMy
JI03BOJIIE TOYHO BHM3HAUYUTH HEOOXITHY MOTYXXHICTh 1 3a0e3meuutH Oesnepediline
YKUBJICHHS JJ1s1 PI3HUX THUIIIB OY/1BENb 1 CIOPYI.

TakuM 4yuMHOM, NOTPUMAaHHS IIUX MPHUHIUIIB 1 BUMOT € 3alOPYKOI HaAiHOI
poOOTH ENEKTPUYHHUX MEpEeX, IO TapaHtye Oe3neKky Ta e(EeKTUBHICTh EKCILTyaTarli
OyJliBeNb Y BCIX peKUMaX IXHHOTO (hYHKI[IOHYBaHHSI.

3arajoM, yJalITyBaHHS BHYTPIIIHIX  EJIEKTPUYHUX MeEpex 3abesmeuye
BIIMOBIJHICTh Cy4YaCHHUM CTaHJapTaM eJEKTPOOEe3NeKHu, TMOXKEKHOT Oe3lMeKku Ta
(GYHKIIIOHATIBHOCTI, BPaXOBYIOUYHM MOXJIMBI 3MIHHM TIJIAaHYBaHHS Ta YMOBHM €KCILTyaTarlii
IPUMILIEHb.

EnextpornoctayaHHsi Ta  €JEKTPOOOJIaHAHHA YKPUTTA CIPOEKTOBAHO Y
BIJIMTOBITHOCTI 3 YAHHUMH CTaHAapTaMu 1 HopMatuBami, 30kpema [IYE, JIBH B.2.5-23,
JIBH B.2.5-28, JICTY b B.2.5-82. PoGoTy enexkrponpuiiMadiB epeadadeHo Bia MEpexKi
3 HoMiHaJabHO Hanpyroro 230/400 B i3 3acTocyBaHHAM cucteMu 3a3emiieHHs: TN—-C-S.
3axXuCT Bil YpPaKEHHSA EJIEKTPUYHHM CTPYMOM Ta 3a3€MJICHHS EJIEKTPOYCTaHOBOK
3aiicHioBatucs 3rigHo 3 npaBwiamu [IYE ta JICTY b B.2.5-82.

HaniifHicTh  elleKTpornocTadyaHHsl — eJeKTPOINpUiMaviB  YKPUTTS  BIANOBIAAE
CTaHAapTaMm JUJIsl JaHOTO TUMy OynaiBens. [ cnemianbhoi rpynu | kateropii HaaiiHOCTI
nepeadayeHe JOJAaTKOBE HE3AJEKHE JDKEPeNo IKUBJICHHS, 3/aTHE 3a0e3MeYuTH
KUBJICHHS HE MeHIe 48 ToauH. 3aXUCT BiJl IEPEHANPYT 31HCHIOETHCS 32 JOMTOMOTOIO

IPUCTPOIB 3aXUCTY BiJ] IMITYJIbCHUX MEPEHAIPYT.
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BHyTpilH1 enekTpuyHi Mepexi BIAMOBIIAIOTH MOKEKHUM BUMOTaM Ta BUMOTaM
oesneku, BcraHoBieHuM y JIBH B.2.5-23 1 JICTY 8855. Jlnsa 3axucty rpynoBux JiHIN
JKUBJICHHSI PO3€TOK BCTaHOBJIEHI JU(EpEHIliiiHI aBTOMAaTUYHI BUMHKadi, 10
BinnoBigaote JICTY HD 62640, 3 HomiHaneHUM AUGEpPEHIIIHHUM CTPYMOM
BIAKJIIOYEHHS He OuibIre 30 MA.

ITyuHe OCBITIIEHHSI MPUMIIIEHb 3aXUCHUX CIOPYJ BCTAaHOBJIECHE BIAMOBIIHO J0
JIBH B.2.5-28 ta JICTY EN 12464-1. ABapiiiHe OCBITJICHHS BiJAINOBiIa€ CTaHIApTaM
JBbH B.2.5-28, ICTY EN 1838 ta ZICTY EN 50172.

[ToOynoBa cuctemu Wi-Fi B yKpuTTI 103BOJIsIE 3a0€3M€UEHHS 3B'SI3KY, TOCTYITY 10
iH(opMaIlii, TiATPUMKH OCBITHBOTO MPOIECY Ta M1JBUIICHHS 3arajibHOi 0€3MeKH.

CTBOpEHHS CHUCTEMH 3piBHIOBAHHS TOTEHIIANIB € HAJA3BUYANHO BAXKIMBUM IS
3aXUCTY B YpPaKEHHS EJNEeKTPUYHUM CTPYMOM, 3aloOO0IraHHS MOIIKOKEHHIO

00J1aIHaHHS Ta JOTPUMAaHHS CTaHIapTIB O€3IEKH.
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omaTkn
Honartok 1 Ilepexnan 2 po3aijy aHIJ1iiicb KO MOBOIO
Chapter 2 Internal electrical networks

In public buildings, as well as in administrative and industrial buildings, it is
recommended to connect several risers of the lighting network to one power transmission
line. If at the beginning of each vertical line feeding three or more group boards, there is
a switchgear connected to a protection device (machine), this contributes to the efficient
operation of the system. However, if the vertical line is fed by a separate line, then a
switchgear does not need to be installed. [1,2]

In public buildings, administrative premises and industrial facilities, working and
emergency lighting networks must be independent. This means that they start with special
risers that are fed from large tire channels.

The distribution of electricity to power boards, distribution points and group
electric lighting boards is usually carried out according to the main scheme. Radial
circuits are used to connect powerful electric motors, groups of electric receivers of
common technological purpose and consumers who need high reliability.

In public buildings, administrative premises and industrial facilities, it is allowed
to power working and emergency lighting from common power supply lines or
distribution points. At the same time, it is important to comply with the requirements
regarding permissible voltage deviations in the electrical network.

The general use of group switchboards for working and emergency lighting is not
recommended. It is also necessary to avoid installing control devices in these panels,
except for auxiliary devices such as signal lamps or control switches.

Security and evacuation lighting can be powered from common panels. When
arranging workplaces with computers, it is recommended to provide separate power lines
for computer sockets.

Light indicators of evacuation and emergency exits must be connected to the
emergency network. Evacuation lighting fixtures, which have their own power sources,

can be powered by any lighting network that does not turn off.
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Electrical networks

Usually, power distribution points (RP), shields and switchboards are located on
the same floors where the electrical receivers connected to them are located. It is
recommended to group electrical receivers according to their functional purpose. In
public catering and trade enterprises, it is allowed to connect no more than four electric
receivers with a power consumption of up to 3 kW or two electric receivers with a power
consumption of up to 5 kW to one place. Inadmissible power supply of electrical receivers
serving refrigeration and technological equipment is also allowed. The power of each
electrical receiver, which is fed from the main circuit, should not differ by more than
25%. [1,2]

According to the basic scheme, educational institutions should not have more than
three laboratory boards. In public buildings, structures and administrative buildings of
industrial enterprises, it is allowed to power sockets for connecting electric washers from
the lighting network in public areas. The network of sockets for cleaning mechanisms
should be powered from the general distribution network.

Group lighting networks can have a different configuration - single-phase, two-
phase or three-phase, depending on their length and the number of connected lamps.

Normally, it is not allowed to combine neutral conductors of work lighting
networks and safety lighting or evacuation lighting, except when using three-phase, four-
wire bus systems. In such systems, different phases can be used to power emergency and
work lighting, provided that the power networks of autonomous work lighting are
connected to the bus system and security or evacuation lighting.

Each group line should be limited to no more than 20 incandescent or LED lamps
per phase, including outlets [1].

For the lighting of stairwells, corridors, halls, lobbies, technical floors, basements
and attics, it is allowed to connect up to 60 incandescent lamps with a power of up to 60
W each.

In the case of powering light cornices, light ceilings and other lamps with different

types of lamps, it is recommended to connect up to 60 lamps per phase for lamps up to
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80 W, up to 75 lamps per phase for lamps up to 40 W and up to 100 lamps per phase for
lamps up to 20 W .

For group power networks of multi-lamp chandeliers, the number of lamps of any
type is not limited.

It is necessary to evenly distribute the load between the phases of the lighting
network of public, administrative and residential buildings, and the difference in currents
between the most and least loaded phases should not exceed 30% within one panel and
15% at the beginning of power lines.

The arrangement of internal electrical networks involves the use of cables and
wires with copper cores in all premises, both residential and public.

Usually, power supply networks and distribution networks, if their calculated
cross-section is 16 mm? or more, are made using cables and wires with aluminum cores.

The power supply of individual electrical receivers, except for those considered to
be part of the engineering equipment (such as pumps, fans, heaters, air conditioners and
others), can be carried out by cables or wires with aluminum wires with a cross section
of at least 2.5 mm?, except for cases, when mounted on vibrating foundations.

When installing electrical wiring, you should choose a method according to the
type of cables and wires according to table 4.1, ensuring that the external influence on
cables and wires meets the requirements of current regulatory documents.

It 1s not allowed to connect N-conductors and PE-conductors of different lines of
the group network, as well as their combination on screens under a common contact
clamp. The cross-section of the wires must meet the requirements of DBN B.2.5-27,
chapter 1.7 of PUE [2].

It is recommended to enter the cables into the building using cable pipeline systems
at a depth of 0.5 to 2 meters from the ground surface. Each power cable must be laid in
separate pipes.

Pipes for cable entries are recommended to be laid directly in the room where
distribution devices and switches are located. When laying through the walls, it is
necessary to carefully seal the ends of the pipes and the pipes themselves to avoid

moisture and gas entering the room.
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In basements and technical rooms, if there is no access for outsiders (with the
exception of service personnel), it is allowed to lay cables with a voltage of up to 1 kV,
which supply other parts of the building. These cables should be laid openly on cable
structures, in cable tray systems [1].

It is prohibited to lay transit cables through basements and technical rooms of
buildings. Open laying of transit cables through storerooms, warehouses, built-in garages
and parking lots is also not allowed.

The location of lighting devices and control devices in rooms with an adapted
layout should provide for possible changes in the layout. Wiring in these areas should be
done with future replacement in mind: hidden wiring can be placed in building structure
cable ducts or insulated cable conduit systems, while exposed wiring can use cable box
(plinth) systems, among other options. The location of cable box systems (plinths) must
be coordinated with the architectural and construction aspects of the project.

When choosing the types of electrical wiring and installation methods, observing
the electrical safety and fire safety standards set out in section 2.1 of the PUE, the
following should be taken into account [2]:

a) Insulated wires and cables should be laid in the cable ducts of building structures
along the most straight path.

b) It is forbidden to lay cables and wires without the possibility of their replacement
in wall panels, partitions and ceilings during construction. It is also forbidden to close the
wires in the places where the panels are installed.

c¢) For buildings constructed of non-combustible materials, group networks can be
laid with cables or insulated wires in protective sheaths in grooves of walls, partitions and
ceilings, under plaster or in the floor layer, if other methods are impractical. Electrical
wiring under the plaster should be located horizontally, vertically or parallel to the walls
at a height of no more than 150 mm from the floor slabs and 500 mm from the floor.

d) Individually laid cables and wires must meet the standards of resistance to the
spread of flame according to DSTU 4809.

Electrical networks installed behind continuous suspended ceilings and inside

partitions are classified as hidden wiring. Frames of suspended ceilings must be made of
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non-combustible materials, with filling of non-combustible materials or materials of the
flammability group G1 in accordance with DSTU B B.2.7-19.

Access must be provided for replacing wires and cables, as well as access to
connection points, lamps and electrical appliances.

For utility floors, basements, unheated basements, attics, ventilation chambers,
damp and especially humid rooms, it is advisable to carry out electrical wiring in the
open.

It is forbidden to lay cables and wires in ventilation ducts and shafts, with the
exception of cavities behind continuous and suspended ceilings, which are used as
ventilation ducts.

It is allowed to cross channels and mines with single lines consisting of wires and
cables hidden in metal pipes.

In cable channels made of non-combustible materials, in a single system of cable
pipelines and boxes, compatible laying is allowed within the limits of certain groups,
including [1]:

a) Power transmission lines and control of electrical receivers for setting up fire
protection.

b) Power lines for fans, smoke extraction and air support.

c) All schemes of one block.

d) Schemes of power supply and control of several machines, panels, shields,
consoles, contributing to a single technological process.

e) Lighting networks with a voltage of up to 50 V with a coama voltage of up to
380 V, provided that networks of up to 50 V are laid in a separate insulating pipe.

f) Circuits from several groups of the same type of lighting with a total number of
wires no more than 12 (except for control circuits).

g) Apartment and group lines for operational lighting of stairwells, floor corridors,
lobbies and other interior spaces.

The simultaneous laying of mutually reserved power lines or distribution network
lines in the same pipe, channel, box, tray without dividing partitions is prohibited. These

lines can follow a common route (for example, within the same shaft, stairwell, technical
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underground space), but there are no standardized requirements for the distance between
pipes and ducts.

For mutually redundant cable power supply lines of fire protection systems, they
must be laid on different routes to prevent simultaneous damage in case of fire. These
lines should be placed in separate cable structures.

It is impractical to simultaneously lay cables and wires of group lines of operational
lighting networks with group lines of emergency lighting networks. However, if they are
routed together on a box or tray, special measures must be taken to protect the emergency
lighting cables in the event of a work lighting failure.

These lines can be laid together inside the housings and rods of multi-bulb lamps.

When using metal pipes, N-conductors must be laid next to phase conductors in the
same pipe, and in cables they must have a common sheath with phase conductors.

In places where cables, wires and bus systems pass through walls, partitions, it is
necessary to provide for the replacement of electrical wiring. This can be achieved by
creating passages in pipes or boxes or by incorporating openings in building structures.
Gaps in places of passage and between cables and pipes or boxes must be sealed with
non-combustible fire-resistant materials (or easily removable means) to ensure the
required level of fire resistance of building elements [1].

Installation of networks should not violate the integrity of the structure or the fire
safety of building elements. Electrical wiring shall not pass through load-bearing
components of the building structure unless the structural integrity of these components
can be guaranteed after installation.

The fire resistance of building elements in combination with the electrical wiring
system sealed with fire-resistant materials must meet the standards set forth in DSTU B
B.1.1-8. During installation, the passages of electrical wiring systems through building
structures must be temporarily closed with fire-resistant materials, and these seals must
be immediately restored after any replacement.

When using fastening devices for electrical wiring systems that provide mechanical
strength in fire conditions, the distance between the seal and the fastening device on the

fire side should not exceed 750 mm.
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Exposed insulated wires of outdoor wiring must be located and screened to prevent
access from high-traffic areas such as balconies or porches. Open laying of unprotected
insulated wires on rollers and insulators should be carried out at a height of at least 2 m
[1].

The height of the open laying of protected insulated wires and cables placed in
pipes, boxes or channels, as well as descents to switches, sockets, starting equipment,
shields and lamps installed on the walls, is not regulated [1].

It is advisable to connect the electrical wiring from the floor preparation to the
technological equipment, which is often located far from the walls of the room, using
thin-walled metal pipes.

Electrical equipment

All electrical equipment used in installations must comply with relevant
regulations, including electrical safety standards. When choosing electrical equipment,
consider the following factors [1,4]:

Maximum operating voltage (for AC) and potential surges

Maximum operating current (for AC) and possible fault current together with
duration based on tripping time of the protective device

Capacity, taking into account the load factor and normal operating conditions

Installation and operating conditions, including mechanical loads and
environmental factors

Electrical equipment must not adversely affect other equipment or the power
network under normal conditions, including during switching. Considerations should
include:

Power factor (coso)

Starting current

Phase asymmetry

Harmonicas

Parameters of electromagnetic compatibility, including security and fire alarm
systems

Radio interference
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Concealed electrical equipment should be placed in boxes or pre-formed holes in
reinforced concrete panels. Boxes made of combustible materials are allowed if they are
monolithic in the building structure, but the lids of the boxes must not be made of
combustible materials.

Sockets, switches and similar devices can be mounted on a combustible base only
if there is a continuous layer of non-combustible material with a thickness of at least 3
mm, protruding at least 10 mm beyond the dimensions of the device.

Sockets of portable electrical appliances with grounded parts must have a
protective contact for connecting the PE conductor. Sockets in residential premises,
dormitories, children's institutions must have an automatic protective device that closes
the sockets when the plug is pulled out.

Sockets should be located conveniently, taking into account the location of the
furniture. In residential premises, at least one outlet with a current of up to 10 A is required
for every 6 m?, and in corridors - for every 10 m?. The number of kitchen outlets depends
on the layout, but there should be at least five.

A 40 A socket with a protective contact is required for single-phase electric stoves
powered by a separate line from the apartment panel, with a calculated load value of 7
kW. Sockets are not allowed in apartment pantries, bathrooms, showers, soap rooms,
saunas and laundries, with the exception of apartment bathrooms, hotel rooms and
laundry rooms.

In bathrooms and showers, it is allowed to use only equipment intended for certain
zones (according to Appendix E) with the following degrees of protection (GOST 14254):

Zone 0: [PX7

Zone 1: IPX5

Zone 2: [IPX4 (IPXS5 in public bathrooms)

Zone 3: IPX1 (IPXS5 in public bathrooms)

In zone 0, only devices with a nominal voltage not higher than 12 V are allowed.
Zone 1 can only have water heaters. Zone 2 may have Class II water heaters and lamps.

In zones 1 and 2, it is allowed to install cord switches according to GOST 7396.0. Zone
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3 may have switches and sockets that must be connected through distribution transformers
or protected by RCDs in accordance with standards.

Heating elements in the floors for space heating can be installed in all zones if they
are covered with a metal mesh or sheath and connected to the potential equalization
system.

In saunas, the equipment must have a degree of protection of at least [P24. In
schools and laboratories, sockets of student desks and laboratory panels should be
controlled by a switch on the teacher's desk, connected through a distribution transformer
or RCD.

Sockets for cleaning equipment should be located for ease of use within a 15 m
power cord length. In rooms with insufficient general lighting, portable lamp cartridges
are required for equipment repairs. In workshops, battery charging rooms, mechanical
dryers, ironing rooms, refrigerating stations, switchboards, heating stations, boiler rooms,
pump rooms, elevator machine rooms, technical floors, ventilation chambers, air
conditioning rooms, portable lighting should be used 40 (36) V, and 12 V in washrooms
and other rooms with wet processes [1].

Sockets in warehouses with combustible materials must comply with the protection
standards of NPAOP 40.1-1.32 section 5. Sockets must be installed:

In production premises at 0.8-1 m from the floor (up to 1.5 m when wiring from
above)

In administrative, laboratory, residential and other premises convenient for
connecting devices, but not higher than 1 m from the floor. It is allowed to install sockets
in plinths or cable channels made of non-combustible materials

In schools and preschool institutions at a height of 1.8 m from the floor in children's
rooms

Sockets should not be in emergency lighting networks. General lighting switches
should be on the wall near the door handle, at a distance of 0.8-1.7 m from the floor, and
in children's institutions - at 1.8 m. Ceiling switches operated by cords are allowed

according to GOST 7397.0.
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In the case of hidden installation in the walls between different apartments, the
placement of junction and branch boxes on the same axis should be avoided, unless hard-
to-pass partitions are used. Switches in rooms with unfavorable environmental conditions
should be located in adjacent rooms with better conditions. Switches of showers,
changing rooms, hot kitchens, dining rooms should be outside these rooms. Switches are
prohibited in soap rooms and laundries.

Attic lighting switches of buildings with combustible structural elements should be
outside the attics. There should be a light above each entrance, an electric bell in the hall,
and a button at the entrance to the apartment. Building numbers and indicators of fire
hydrants must be illuminated, fed, respectively, from the internal or external lighting
network.

Protection of internal electrical networks and selection of cross-sections of
wires

Internal electrical networks up to 1 kV must be protected according to PUE section
3.1. Electric networks from PS to VP, VRP, GRS require protection only against short-
circuits, as well as VP, VRP, GRS, RP in short-circuit mode (PUE section 1.4). Protective
devices must be tested for the power supply in short-circuit mode, while circuit breakers
must meet the requirements of the ultimate switching capacity [1,2,4].

The calculation of the short-circuit current should be carried out according to
GOST 28249 at an unchanged rated voltage of the transformer, taking into account all
resistances, including arc resistance according to DSTU IES 60909-0. The shock
coefficient for determining the shock current can be 1.1 on TP 0.4 kV busbars and 1 on
others.

Civil lighting networks, socket networks and power networks subject to potential
overloading of conductors should have overload protection alongside short-circuit
protection using circuit breakers with inversely dependent current characteristics, as fuses
have lower overload protection.

The wuse of automatic switches with only instantaneous disconnection

(disconnection) in networks requiring overload protection is prohibited.
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Protection devices must be installed in all phase conductors at the inputs and at the
beginning of each line, including those fed from the busbar.

It is forbidden to install protective devices in PE and PEN conductors, as well as
fuses, single-pole automatic and non-automatic circuit breakers in N conductors.
Different sections of the same network can be protected by fuses and circuit breakers.

Protection and control devices must be located at the points of connection of the
lines feeding the lighting networks with the power transmission lines of power stations or
power substations.

For single-phase consumers branching off from a multi-phase PL, where the PEN
conductor is distributed between groups of single-phase consumers on different phases,
protective disconnection is recommended if the voltage exceeds the permissible level due
to load asymmetry after the PEN conductor breaks. . This trip should occur at the entrance
to the building, using an overvoltage relay to actuate an independent trip on the input
circuit breaker, tripping both the L and N conductors.

When selecting devices for the input, preference should be given to those capable
of working for a long time even when the voltage of the permissible limits is exceeded
due to asymmetry after the break of the PEN or N conductor. These devices may have
switching and operating characteristics that differ from the normative ones.

The cross-section of conductors should be chosen based on the conditions of long-
term heating of the estimated current in normal and post-emergency conditions, voltage
drop at the most distant consumer, compliance with the settings of protection devices,
electromechanical loads from short-circuit currents, mechanical loads on conductors and
economic considerations.

In residential premises, copper wires must have a cross section not less than the

values given in table 7 [1].
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Table 7. Minimum cross-section of cables with copper cores

Minimum cross-section
Name of the line of cables and wires
from copper, mm?2
Lines of group networks 1.5
Lines from floor to apartment panels and to the billing 2.5
meter
Distribution network lines (risers) for supplying apartments 4.0
and dormitory rooms

Single-phase three-wire lines, as well as three-phase four- and five-wire lines that
feed single-phase loads, must have N conductors of the same cross-section as the phase
conductors. In multi-phase circuits, where the phase conductors exceed 16 mm? for
copper and 25 mm? for aluminum, the N conductor may have a smaller cross-section, but
not less than 50% of the cross-section of the phase conductors and not less than 16 mm?
for copper. and 25 mm? for aluminum provided that [1,2,4]:

a) The load is evenly distributed between the phases during normal operation.

b) The expected maximum current, including harmonics, does not exceed the
permissible load for the reduced cross-section of the N-conductor.

c¢) The short-circuit current in the N-conductor is controlled by the command to
disconnect the phase conductors, ensuring the simultaneous disconnection of the N-
conductor. Monitoring is not required if the N-conductor is disconnected from the phase
conductors by a conventional circuit breaker and the maximum expected current is
significantly less than the permissible load.

For multi-phase circuits with fluorescent lamps or HLVD lamps and simultaneous
disconnection of all phase conductors by switches, the cross-section of the N-conductor
should be:

a) is equal to the phase current for sections with compensated starting devices,
regardless of the section.

b) Equal to the phase current for sections with uncompensated starting control
devices, if the phase conductors have a cross section of up to 16 mm? for copper or 25

mm? for aluminum and at least 50% of the cross section of the phase conductors for larger
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sections. In this case, the N-conductor must be at least 16 mm? for copper and 25 mm? for
aluminum.
Conclusion according to section 2

The design and installation of electrical networks in public, administrative and
industrial buildings and civil defense facilities requires compliance with a set of technical
norms and standards aimed at ensuring the reliability, safety and efficiency of power
supply. The use of separate lines for powering different systems (working, emergency
lighting, refrigeration equipment, etc.) is mandatory to avoid interference and ensure
stable operation of each system. The main power distribution scheme is radial, which
allows you to efficiently connect powerful electric motors and electric receivers with high
reliability requirements.

The simultaneous use of group distribution boards for work and emergency lighting
should be avoided and separate power lines should be installed for critical systems such
as computer sockets. Lamps with their own power sources are used to ensure
uninterrupted power supply of lighting in evacuation zones.

The correct location and grouping of electrical receivers, limiting the number of
lamps per phase and compliance with the requirements for permissible voltage deviations
ensure optimal operation of the power supply system. The use of cables with copper or
aluminum cores depends on the operating conditions and safety requirements. Special
attention is paid to protection against moisture and gas when introducing cables into the
building, as well as compliance with fire resistance requirements when laying cable lines
through building structures.

In general, the arrangement of internal electrical networks should ensure
compliance with modern standards of electrical safety, fire safety and functionality,
taking into account possible changes in the layout and operating conditions of the

premises.
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