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PE®EPAT

[TosicuroBasibHa 3amucka 110 JIP: 86 c., 30 tabm., 18 puc., 31 mxepeno iHpopmariii.

KmouoBi CJIOBA: EJIEKTPOIIOCTAYAHHA, EJIEKTPUYHE
HABAHTAXEHHS, TPAHCO®OPMATOPHA TIIJCTAHIIA, OBJAJHAHHSA
[IIJICTAHLIIIL

Y  aumioMHii poOOTI BUKOHAHO CHUCTEMH €JIEKTPOINOCTaYaHHS >KUTIIOBOTO
paiiony micra.

Y [poeKkTi HaBEICHO PO3pPaxXyHOK PEXKUMIB MEPEkKl 1 TEXHIKO-EKOHOMIYHE
oOrpyntryBanHs. OOpaHO oONTUMalbHUN BapiaHT Mepexi kuBieHHs 10 kB -
nBoTpoMeHeBy cxemy. IIpoBemeHo BHOiIp CHCTEMH HANpyTH; MPOBEICHO PO3PAXYHKH
CIICKTPUYHUX  HABAHTAXXEHb  KUTJIOBUX  OYJIWHKIB,  CYCHIJIbHO-KOMYHaJIbHUX
NIIPUEMCTB 1 BYJMYHOTO OCBITJIEHHS; IMPOBEACHO BHUOIp TpaHC(HOPMATOPHUX
MIJCTAHIIA 1 TOTYXHOCTI TpaHc(opMaTopiB; OOpaHO CXEMy JKHUBJISYOI MeEpexi,
IPOBEJICHO PO3paxyHKH pexumiB Mepex 0,4 kB; oOpaHO ycTaTKyBaHHS Hampyroro 10
1000 B.

VY po3aim OXOpOHM mMpari Ta HAaBKOJHUIITHHOTO CEPEJOBHINA OyJM BHKJIAISHI
OCHOBHI 3a7ayl B 00JacTi OXOPOHM TMpall, JaHa KOPOTKA XapaKTepUCTUKA
pO3pOOIIOBANILHOTO O0'€KTYy B IIIJIOMY 3 YypaxyBaHHSIM CTyHeHs Oe3MeKku s
00CITyrOBYHOYOT0 MEPCOHATY.

[IpoBeieHO EKOHOMIUHI PO3PAXYHKH.



PE®EPAT

[TosicuutensHas 3amucka k JP: 86 c., 30 Ttabn.,, 18 pwuc., 31 ucrouHuk

nHpopMaruu.

KroueBrlie cJIOBa: OJIEKTPOCHABXEHMUE, OJIEKTPUUYECKUE
HAI'PY3KH, TPAHC®OPMATOPHAA IIOACTAHIINA, OBOPYIOBAHUE
INIOACTAHYHMN.

B numnmomHON paboTe BBITIOIHEHO CHCTEMBI JICKTPOCHAOKEHHS JKUIJIOTO pailoHa
ropoja.

B 1npoekte npuBEAEH pacdyeT pPEKHUMOB CETH U TEXHUKO-DKOHOMHYECKOE
o0ocHoBaHue. BpiOpan onTtuManbHbli BapuaHT cetd nutanus 10 kB - nByxiyueBas
cxeMy. [IpoBeaeH BbIOOp CHUCTEMBI HANPSKEHUS; MPOBENEHBI PACUEThl AIEKTPUUECKUX
HArpy30K >WJBIX JIOMOB, OOIIECTBEHHO-KOMMYHAJIbHBIX MNPEANPHUITHI U YIAYHOTO
OCBEIICHMS; TIPOBEIECH BBIOOp TpaHCPOPMATOPHBIX MOACTAHIMA M MOLIHOCTH
TpaHcOpMaTOpoB; BhIOpaHa cXeMa MUTAIOUIEN CETH, MPOBENEHBbI PacyeThl PEKUMOB
cetu 0,4 kB; BeiOpano o6opynoBanue HampsixenueM g0 1000 B.

B pasnene oxpanbl Tpyna M OKpy»Karoledl cpelbl ObUIM H3JI0KEHbI OCHOBHBIE
3aJaud B 00JacTH OXpaHbl TpyJAa, AaHa KpaTKas XapaKTepHCTHKa pa3padaThiBaeMOro
00BEKTa B LIEJIOM C YYETOM CTENIEHU O€30MaCHOCTH JIJIsi 0OCTY>KMBAIOIIETO NIEpCOHAaIA.

BrinoiHeHbI 52KOHOMHYECKHE PaCUYCTHhI.
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BCTVII

B mporpami €KOHOMIYHOTO PO3BUTKY YKpaiHM mependadyeHo pPO3BUTOK
CHEepreTUKH HAIIOi KpaiHu 1 MPOBEJCHHS B KUTTS €HEPro30epiratoumx TeXHOJIOT1H
10 Ma€ CTUMYJIIOBATH MPUCKOPEHHS HAYKOBO-TEXHIYHOTO MPOTPECY Y BCIX JIAHKAX
HapOJHOTO rocrnoaapcTBa. Ha choromHimHINA 1€Hb, KOJIH €KOHOMIKA HAIIOi KpaiH!
HE € CTPIMKO 3pOCTal04Ol0, /i€ PO3BUTOK HOBHMX TEXHOJOTIYHUX PIIICHb, K1
MO>KJIMBO TOTIOMOXYTh BUPIIIMTH 3aBJIaHHSI BUCOKOTO PiBHSI PO3BUTKY €KOHOMIKH.
Enextpudikaiiiss HapoAHOTO TroCIOAapcTBa YKpaiHW pO3BUBAETHCS MO MUIAXY
pPO3pOOKH 1 BHPOBAKEHHS EJIEKTPOYCTAHOBOK 3 BUKOPUCTAHHSAM CY4aCHHX
BUCOKOE(DEKTUBHUX EJIEKTPUYHMX MAIIMH Ta amapaTiB, JIHIA elIeKTpornepenad,
PI3HOMAHITHOTO  €JICKTPOTEXHOJOTTYHOr0  oOsagHanHs. Tomy  HamiTUiacs
TEHJCHISI 10 3HW)KEHHA EHEpProCHOXXKMBAaHHSA 1 BTpAT €JEKTPOEHeprii y
cnoxkuBaudiB. CHoKMBa4aMH €JEKTPOCHEPrii Ha3MBAIOThCA TPyNu MpUIIMAadiB
eJIEKTpOeHepTii, 00'€IHaH1 3arajJlbHUM 3aKIHUCHHM TEXHOJIOTIYHHUM MPOIEeCOM 1
pO3TalIOBaHi Ha 3arajbHii Teputopii. CydacHi MICTa € BEJIMKUMU CIIOKUBaYaMU
€JIEKTPUYHOI €Heprii B KpaiHi. | BiJ TOro, HAaCKUIbKH PALlOHAIBHO CIPOEKTOBAaHA
CHUCTEMA EJIEKTPOINOCTaYaHHS MICTa, 3aJeKHUTh €(PEKTUBHICTh (DYHKIIIOHYBaHHS
BEJIUKOTO YKucia 00'€KTIB MICHKOTO TOCIIOApPCTBA.

Y OCHOBHI 4YacTHHI JUIUIOMHOTO TMPOEKTY POOUTHCS PO3PAXyHOK
CJIEKTPUYHUX HAaBAaHTAXKEHb CIOXKHUBaviB paiioHy. Ha mincTaBi oTpuMaHuX JaHUX
poOuThcs BUOIp HANpPyrd PO3MOAUIBHOI Mepexkl, KUIBKICTh TpaHC(HOPMATOPHHUX
MIJCTAHIINA, MOTYXXKHOCTI TpaHCHOPMATOPIB, EIECKTPUYHHX CXEM MEpexi, BHUOIp
eJIEKTPOYCTATKyBaHHS, PO3PAaXOBYIOTHCA PEKUMH MEpEeX, BTPATH TMOTYKHOCTI 1
eHeprii Mmepexi. PoOUTbCS pO3paxyHOK TEXHIKO-€KOHOMIYHHMX TOKa3HUKIB,
PO3IIIAIAI0THCS MUTAHHS OE3MEeKU 1 €KOJIOTiT MPOEKTHHUX pimieHb. [IpoexTyBaHHsS

BEJIETHCA 3 YpaxXyBaHHSIM BUMOT 1 BKa31BOK HOPMATHUBHOI JIITEPATYpPH.
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1 PO3POBKA CUCTEMM EJJEKTPOITOCTAYAHHS MIKPOPAMIOHY Ne336
M. XAPKIB
[TouaTkoBUM MaTepiaioM MJisi TMPOSKTYBAHHS >KUTJIOBOTO PalOHY € IUIaH
paiioHy MicTa, 3 eKCIUTIKAI€0 TUTAHOBAHUX JI0 OYIIBHUIITBA KUTJIOBUX OYJIHHKIB 1
rpomajicbkux Oymaisens (puc. 1.1).
[I1aHOBaHUM JKEpElIOM  €NEeKTPONOCTayaHHs palloHy € TMiACTaHIlis
110/10 xB 3 aBoma TpanchopMaTopaMu MOTYKHICTIO 25 MB-A, sika 3HaXOAUThCS

Ha BiJIcTaHl | KM Ha MBHIY BiJl MPOEKTOBAHOTO JKUTIOBOTO PAHOHY.

Tabmuug 1.1 - KopoTka KiJbKiCHa XapaKTEpUCTHKA KUTIOBUX OYJIHMHKIB

o . K.iJ'I.IfKi.CTL Kinek. oquO Ki‘J'IBK.iCTB Kareropis .
KinpkicTs moBepxiB mia'i31iB B | THUIOBUX TiQTiB B . . | IIlpumitka
OyAUHKY OyAMHKIB OyIOUHKY HAUIHOCTL
1 1 1 3
Pa3zom 1 moBepxoBux OyniBesb: 1 las
2 1 1 3
Pa3zom 1 moBepxoBux Oy/iBemb: 1 Ta3
9 2 1 2 3
9 3 7 3 3
9 4 2 4 3
9 5 1 5 3
9 10 2 10 3
Pa3zom 9 noBepxoBux Oy/iBeb: 13 56 las
12 9 1 18
12 12 1 24
Pazom 12 moBepxoBux OyiBeNb: 2 42 Enexrp.
16 1 7 1+1 2
Pazom 16 noBepxoBux OyiBeb: 7 T+7 Enexrp.
Pa3om :xuT0BUX OyAUHKIB: 24 105+7

[ToBepxoBicTh KHUTIOBUX OyAuHKIB Big 9 moBepxiB a0 16 moBepxis.
[IpuroryBanus ixi B OymiBisax no 10 moBepxiB (BKJIIOYHO) 3IHCHIOETHCS Ha
TUTMTaX Ha MIPUPOJTHOMY Ta3i, BUIIE - HA ENEKTPUYHUX TUTUTAX.

Y nOpoeKkToBaHOMY JKHTIOBOMY pallOHI € OKpIM JKHTIOBUX OyIWHKIB
MPOJIYKTOBI, MTPOMTOBAPHI, YHIBEpPCAJIbHI Mara3uHu, TPOMaJAChKI MiANPUEMCTBA 1

00'€eKTH KOMYHaJIBHOrO TocnoaapcTBa. KigbKiCHI XapaKTEpPUCTUKH KUTIOBHUX
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OyIMHKIB, TPOAYKTOBUX, IIPOMTOBApHUX 1 YyHIBEpCAIbHUX  MarasuHiB,
TPOMAJICBKUX MiAIPUEMCTBI 1 00'€KTIB KOMYHAJIBHOTO TOCIIOAAPCTBA MPUBEICHI B

tabmuisx tadr. 1.1 1 tadm. 1.2.

Tabmums 1.2 - KpaTka KinbKiCHA XapaKTEPUCTHKA CYCHUIbHO-KOMYHATbHHUX

MIPUEMCTB
. Kinpkicte | KimbkicTh
Ne noma HaiimenyBanHs . .

MICIb/KB.M | ITOBEPXiB

3a IxomaNe150 882 micus 3

S5a JluTsruuii caouoK-scIIi 130 micnp 2

36/2 Marasun 450 m? 1

11/1 AnmiHicTpaTuBHA OyiBIIS 350 m? 1

Oa AnmiHicTpaTuBHA OyTiBIIS 550 m? 2

31a/l AnMiHiCTpaTHBHA OYIiBIsS 1580 m? 4

33a Kade 150 m? 1

37/1 bap 75 m? 1

37r AnmiHicTpaTuBHA OyiBIIS 250 m? 2

356/1,31a/1,32a, 48a/l AnmiHicTpaTiBHA OYyIiBIS 550 m? 2

Beboro 10 00°€kTiB cycniIbHO-KOMYHAIBHUX HIATPUEMCTB.
Jani mo BigoOpaxaroTh ACTAIBHO XapaKTEPUCTUKY >KUTIOBUX OYAMHKIB 1
CYCIUJIBHO-KOMYHAJIbHUX MIAIMPUEMCTB MPUBEACHO B 10AaTKy A Taba. A.9 1 Tabu.

A.10 BIAIIOBIIHO.

1.1 Po3paxyHOK €eKTpPUYHIX HABAHTAXKEHb KUTIOBUX OYIUHKIB,
CYCIUJIBHO-KOMYHQJIbHUX IMIMPUEMCTB 1 BYyJIMYHOTO OCBITICHHS

Po3paxyHok HaBaHTa)XeHb POOUTHCS, MOYMHAKOYHU BiJI HIDKYMUX CXIIIIB JI0
BUILMX CXIAIIB CHUCTEMH, PO3MISIAAIOUM MO Yep3i OKpPeMi BY3JIM EJIEKTPUUHHUX
Mepexx. HalOinpnry TOYHICTH MarOTh METOJIM BHU3HAYEHHS PO3PaXyHKOBHX
HaBaHTa)XEHb KOHKPETHUX CIIOKMBauiB. MeToAM BUKOPUCTOBYIOTh PO3PaXyHKOBI
Koe(DIiliEHTH, BU3HAUYBAHI XapaKTEPOM €JEKTPOCIOKUBAHHS EJIEKTPONpUiMayiB
abo0 Tpyn enexTpornpuiiMadiB (criokuBayviB). [0 OCHOBHUX 3 HUX BIJTHOCSITHCS:

- KoedimieHT monuTy aKTUBHOI MOTYXXKHOCTI - BIJHOIIEHHS aKTHBHOI
pPO3paxyHKOBOi  MOTYXKHOCTI JO0 HOMIHaJIbHOI BCTAHOBJICHOI  TOTY>KHOCTI

enexTporpuiimadis [1]:



K, = pac, (1.1)

— KoedimmienT MakcuMymy TOTYKHOCTI - BIJHOIIEHHS PO3PaxyHKOBOI

MOTYXKHOCTI J10 cepeaHboi [1]:

K =k (1.2)

- KoedimienT mnoenHanHs (0AHOYACHOCTI) MAaKCUMyMy HaBaHTaKCHHS
CIICKTPOIIPUIMAYIB - BIJHOMIEHHS PO3PAaXyHKOBOTO MAaKCHUMyMy CYMapHOTO
HABAHTAKEHHA E€JEKTPONPUUMAYIB O CYMU PO3PAXyHKOBUX HaBaHTAXKEHb

esnekTporpuiimayis [1]:

K D Ppacq . (13)

coem — p
pracqi
i=l1

[Ipy po3paxyHKy HaBaHTaXEHHS KUTJIOBUX OYIWHKIB BUKOPHUCTOBYETHCS
HAaBaHTAKCHHS OJHOTO CIOXKMBada, SKUM BHUCTyMae ciMm'ss abo KBapThpa IpH
MOPOJAMHHOMY 3acelieHHI Oy/IMHKIB. 3HaUC€HHS HAaBaHTAXKEHb € MPUBEICHUMHU, T.O.
BU3HAYCHUMH 3 YpaxXyBaHHSM KOe(ill€eHTa OJHOYACHOCTI 3aJE€XHO BIJ YHCIa
KBapTHp. TOMYy PO3paxyHKOBE CICKTPHUYHE HABAHTAXCHHS Oyab-SKOTO €ICMEHTY
CUCTEMU EJICKTPOIIOCTA4YaHHsI JKUTIOBUX OyIMHKIB 3aJICKHO BiJ] YMCIia KBapTHUD,

11O JKUBJISATHCS BIJI IIUX €JIEMEHTIB, CTAHOBUTHME:



Pucynok 1.1 — Ilnan paitony micra



P = pwys 0 (kBT), (1.4)

ne: Py - pO3paxyHKOBE HaBaHTaXCHHS JIAHOTO C€IEMEHTY Mepexi
(xBapTHpHu), KBT;

DPreyo. - THMTOME HaBaHTAXEHHSA, L0 BIANOBIAA€ 4YHUCITY KBapTHP,

kBT/kBapTHpa;
1 - YUCII0 KBApTUP, IPUETHAHUX 10 EJIEMEHTY MEPEXKI.

3HAUEHHSI Py y0. BA3HAYAETHCS 32 JaHUMHU A0AATKy Ta0m. A.19.

CunoBe  HaBaHT@XKEHHSA  3araJlbHOOYJAMHKOBHX  €JIEKTPONpHUIIMAaYiB,
BKJIIOYAIOUM JII(PTH, BU3HAYAETHCSA JUISI KOXKHOI JKHTJIIOBOI OYAiBII OKpeMo 3
ypaxyBaHHSM BIJIMOBIIHUX KOE(]IIIEHTIB MOMUTY 1 HOTYXHOCTI. B pe3ynbrari
PO3paxyHKOBE HaBaHTa)KEHHS, IPUBEACHE /10 BBOJAX >KUTIOBOTrO OyJIHHKY, SIKE HE
Ma€e BOYJOBaHMX YyCTAHOB, BU3HAYAETHCS SIK CyMa HaBaHTAXEHb KBApTUP 1

CUJIOBUX 3arajJbHOOYIMHKOBUX €JIEKTponpuiiMadiB [5]:

Pﬂfc.(). :PK6 +O’9°ZPC ’ (15)

ne: P, , - HABaHTaXCHHS XHUTIOBOTO OYJIHHKY, IIPUBEIEHE 10 HOTO BBOLY;
KBT;

P, - cnioBe HaBaHTaXXEHHS 3araJlbHOOYAMHKOBUX YCTaHOBOK, KBT;

0,9 - koe(ilieHT, IO BPaxOBY€ y4acTh CUJIOBHX YCTAHOBOK B MaKCUMyMi
HaBaHTa)XCHHS KBapTHUD.
Po3paxyHkoBe HaBaHTa)K€HHS JI(TOBUX YCTAHOBOK >KUTJIOBOTO OYIUHKY

BU3HAYa€ETHCA:

P, =K, -ipﬂj, (1.6)

Jj=1
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ne: K. - xoedimient nonuty, BU3Ha4yBaHui 1o tadin. A.16 nonatky;

P, ;- BCTaHOBJICHA TOTY)XHICTh EICKTPOABUIYHIB | -ro sidra (BU3HAYAEMO

o Tabn. A.17 nonatky);
1 - 9ACII0 JI(TOBUX YCTAHOBOK B )KHTJIOBOMY OYJIHHKY.

PeakTrBHA MOTY>XHICTB JTI()TOBOI YCTAHOBKH BU3HAYAETHCS 110 (POPMYJIL:
Q, =P, tgo,, (1.7)

ne: (., - po3paxyHKOBE pPEaKTHBHE HABAaHTAXXCHHS Ji(TOBHX yCTaHOBOK,
kBAp.

Kinbkicte midTiB: B 9 moBepxoBux OynuHkax - 1 midt; y 12 moBepxoBHX
OyauHKax - 2 1Ty (mepimi - nacaXXKUpPChKUM, IPYyrui - BAHTAXHUN JTi(T) [4].

CuroBe HaBaHTaKCHHS CKIIaaa€TbCA 3.

P,=P,+P, (1.8)

ae:
P - cunose HaBaHTaXXEHHs 3araJIbHOOYIUHKOBUX YCTaHOBOK, KBT;
P, - cunoBe HaBaHTa)KeHH Ti(PTOBUX yCTAHOBOK, KBT;

P,, - HaBaHTaXXEeHHs BUI'YHIB, KBT.

st Bubopy mapaMeTpiB €NEKTPUYHUX MEPEXK KUTJIOBUX OYIWHKIB Tpebda

3HATH IIOBHE HaBaHTaXeHHS [4, 5]:

8

P P P
S o =—2—+09- 24 90

; (1.9)
cos@,, COSQ,, COSQ,,
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KoeditieHTH MOTY>XHOCT1 JIJIi KBapTUP 3 €JIEKTPOIUIUTAMHU, Il KBApTHUD 3
IUIMTaMU Ha Ta3l, TOCMOAAPCHKUX HACOCIB, BEHTUJISITOPIB 1 CaHITapHO-TEXHIYHUX

IpUCTPOIB, T TIB BU3HAUEH] B Tabn. A.18 qomaTky.

HDI/IKJ'IaI[ PO3PAXYHKY HABAHTAXCHHS XXHUTJIIOBOI'O 6VI[I/IHKV 3 CJIICKTPUYHHUMU

IIUTaMMU:

Hns Oynunky Ne24 16 mosepxiB, 1 min'izn, 94 xBaptupu, 2 midptu (1
MACAXUPCHKUHN 1 | BaHTaKHUI ), €IEKTPUYHI TUIATH.

3 tabnuui A.19 3HaX0AUMO Psys (KBT/KBapTHpY) /U1 KIIBKOCTI KBapTUP HE
BKA3aHUX B TAOJIUL IIAXOM IHTEPIIOISLIIL: Prsyo.=2,51, KBT/KBapTupa.

Po3paxyHnkoBe HaBaHTa)XeHHs KBapTup 1o ¢popmyii (1.4):

P =2,51-94 =235 kBT;
Q.. =P tg(0), (kBAD), tg(p) - 3 Tabmumi A.18;
0., =234,9-0,29=68,4 kBAp;

S, =\ P2 +02 =2359 + 684> = 2457 kB-A.

Po3paxyHkoBe HaBaHTaXKEHHS J1(PTIB :

P =K, * ZPﬂj, (xBT), ne K;=0,9 - 3 Tabnmmi A.16;

J=1

P, =09-(7+11) = 16,20 kBr;
Q, =Py tg(e), ne tg(p) = 1.17 - 3 Tabmumi A.18;
0, =16,20-1,17=18,95 kBAp;

S, =P’ + Q% =16,20> +1895> =249 kB-A.
Po3paxyHkoBe HaBaHTa)>KEHHS JIBUTYHIB :

B O6ynunky 16 moBepxiB nependadeHo BOASHUN HACOC 13 JBOMA JIBUTYHAMU

2,5 kBT 1 BeHTWJISALIMHUMHU HacocaMu NOTYXHICTIO 4 KBT

PuB.po3 = qus * Kecan
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ne: Kecan - pO3paxyHKOBUM KOE(QIIIEHT MOTYKHOCTI 3HAXOJMMO 3a TaoOJl.
A.20 (momatkm)
P,s — MOTYXHICTh IBUTYHIB CAHITAPHOTO HaBaHTaXXCHHs, KBT.

sz.po3 =9-1=9xBT

Qus.pos = Paspos - t2(@), ne tg(e) = 0,395 — 1151 ogHOrO IBUrYyHA MPUIMAEMO 3

MMaCIIOPTHUX JAHUX ABUTYHA

QZ[B.pOS =9 0,395 = 3,56 KBAp

Ssapos = Propos + O pos =9 +3.56% = 9,68 kB-A.

Po3paxyHKkoBe HaBaHTaXEHHS KUTIOBOTO OYJMHKY (pPO3paxyHOK MPOBEICHO
o ¢opmyii (1.9)):

P .,=P,+09: ZPC (xBT);

P, =235,9+0,9-(16,20+9,0)=258,6 xBr;

Oreo. = Q0.9 2.0, , (kBAD);

Q..o = 68,4+0,9-(18,95+3,56) = 88,7 kBAp;

S, =P, + 0, =[2586 +887% =273 4 kB-A.

HDI/IKJ'IaI[ PO3PAXYHKY HABAHTAXKCHHSA XHUTJIIOBOI'O 6V):[I/IHKV 3 Ta30BUMU

HJIMTaMU.

st 6yamaky Ne3: 9 moBepxiB, 5 min’i3aiB, 180 kBaptup, 5 midTiB, razosi

TUTATH.

3 tabimuui A.16 3HaX0AMMO Py, (KBT/KBapTHpy) [Uid 4mciia KBapTHp He
BKa3aHUX B TAOJIMII HUISIXOM 1HTEPIOJISLIII:

DPreyo=1,47 kBT/kBapTupa.

Po3paxyHkoBe HaBaHTaxeHHs KBapTup 1o Gopmymi (1.4):

Pw=1,47-180 = 264,4 kBT;

0., = Pxs -tg(0),(kBAp), ne tg(0)=0,29 - 3 Tabmumi A.18;

0,,=264.4 - 0,29 =76,7 kBAp;
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S, =P + 02 =264,4% +767% =275,5 kB-A.

Po3paxyHkoBe HaBaHTaXEHHS JTIQTIB :

P, =K, * ZPﬂj , (kBT), e K:=0,8 - 3 Tabmumi A.16;
=

P, =0,8-57=24,5 xBr;

Q, =P, - tg(), ne tg(p)=1,17 - 3 Tabmumi A.18;
0, =1,17-24,5 = 28,7 xBAp;

S, =y P2 +0% =245% +28,7% =37,7 kBA.

Po3paxyHkoBe HaBaHTaXEHHS KUTJIOBOTO OYJMHKY (PO3paxyHOK MPOBEICHO
o ¢opmyi (1.9) :

P.., =Pw+0,9-Pn (xBT);

P, =264,4+09-24,5 = 2867 kBr;

Qofc.d. =QK6‘ +0’9' Q,v ’ (KBAp)a
0,00 =76,7+0,9-28,7 = 102,5 kB-A;

Spuo = PLy + 02, =286,77 410257 =304.4 kB-A.

Jlani po3paxyHKU aHaJIOT14yH1, pe3yJIbTaTh pO3paxyHKiB 3BOJAUMO B TAOJIUIIIO

A.11 (st )KUTTIOBUX OAaraTOKBapTUPHUX OYJIMHKIB).

VY wMikpopaiioHi € 1goma, A0 SIKUX MNpUOYJOBaHI CYCHIIbHO-KOMYHAaJbHI

H1AIPUEMCTBA.

Po3paxyHkoBe HaBaHTa)KEHHS Ha BBOJI B TaKUMl JKUTIOBUA OYJIMHOK

3HAXOAMUTHCS 0 HACTynHiN hopmydi [S]:

Pm.0.06m :P:»c.d. +KH.M. ) P05m’ (KBT)s (110)

JcC:
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P,;, - DO3paxyHKOBE HABaHT@XCHHs YCTAHOBH, NpPUOYIOBaHOI [0

KUTJIOBOro OyIHHKY, KBT;

K, - KoedilieHT yd4acTi MakCHMyMy HaBaHTKEHHS TPHOYIOBAHOTO
MMPUEMCTBA;
P, ,- PO3paxyHKOBE HAaBaHTAXCHHS KHUTJIOBOTO OyAWHKY (MO TaOmwmii

A.11), xBrT.

[Ipn po3paxyHKy HaBaHTaXEHHS CYCHUIbHO-KOMYHAJIbHUX ITIAMNPUEMCTB
BUXOJUTUMEMO 3 TMTOMOTO HABAaHTAKCHHS HAa OJMHMINI0 BUMIPY MJIS I[HOTO
MIIIPUEMCTBA 1 KUIBKOCTI WX OJWHUIh, TOAI PO3PaXyHKOBE HABAaHTAKEHHS

CYCIJIBHO-KOMYHAJIBHOTO MiAMPUEMCTBA BU3HAYAETHCS 110 popmyii [4]:

P

ooy

=P

06uy.yo

M, (xBr), (1.11)

b1 (
P

06130 AKTHUBHC IIMTOMC PO3PAXYHKOBC HABAHTAXKXCHHA I LObOI'O

MIMPUEMCTBA, 10 Tab. A.9, KBT;

H‘DI/IKJ’Ia}I PO3PAXYHKY HABaHTAXXCHHSA CVCHiHBHO-KOMVHaHBHOFO

IIIPUEMCTBA.

Jns mpudygoBaHoro 1o 16-tu moBepxoBoro OyauHKY Byi.AcxapoBa Nel
IPHUMILIEHHS B IKOMY PO3TalIOBAHO IPOMTOBApPHUI MarasuH romero 110 m? :

3naxomumo K, - KoeQillieHT y4yacTi MaKCUMyMy HaBaHTa)KCHHS

npuOyI0BaHOTO MiANpUEMCTBA 3rigHO [6], 3a Tabm. 1.3. K, = 0,80.

3HaxoauMO Puyrnur. Paarmwr = 0,11

Prpowr war = 110-0,80-0,11 = 12,1 xBr;

BupaxoByeMo peakTuBHE HAaBaHTaXKEHHS, IS SKOTO tg(() 3HAXOAMMO IO
TabmumsaMm [S].

Quponr var = 12,1 - 0,48 = 5,86 kBAp;

SnpoMm_Mae = \/Pl’?pOMm_jl/lCIZ + Qr?pomm_,wae = \/12’12 + 5’862 = 13’44 KB-A.
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Jns Beiei OyaiBmi By AcxapoBa Nel.

3a HasgBHOCTI B JKUTJIOBOMY OYyIWHKY BOYIOBaHOTO MiANpPHEMCTBAa abo
YCTaHOBU PO3PAaxyHKOBE HAaBaHTAXEHHS Ha BBOAL B JKUTIOBUH OyIHMHOK
BU3HavaeTbes o gopmyai (1.10) [5]:

[ToryxHicTh JOMa 3HaXOAMMO 13 TaOJWIll, MO0 B HANIOMy BHUMAJAKY
CTaHOBUTHME Py i xe1 = 252,8 kB,

PocaNel_npomr mar = 252,8 + 0,8-12,1 = 262,5 kBT;

Qe 1mpowr war = 86,4+0,7-5,9 = 91,1 kBAp;

. 2 2 A .
Sofc.b./\fgl_npwwm_mae - \/Pch.d/\le_npOMm_Mae + ch.dNQl_npozwm_mae b KB A’

S.?fc.().NQl_npomm_Maz = \/262’52 + 91’12 = 277,8 KBA

Po3paxyHKu 1HIIMX S>KATIOBUX OyAiBedb 3 MPUOYIOBAHUMH CYCIUIBHO-
KOMYHQJIbHUMHU MIANPUEMCTBAMM 1 YCTAaHOBAMHM AHAJIOTIYHI. Pe3ynbTaTn

pPO3paxyHKy 3aHOCUMO B Ta01. A.12.

HDI/IKJ'IaI[ PO3PAXYHKY CVCHiHBHO-KOMVHaJ'IBHOFO HiI[HDI/ICMCTBa 10 OKpEMO

CTOITB:
Anminictparusaa Oyaisis 3AT «Vkprenekom» (Ne31a/1) mnomero 400 m?:
Prowra = 0,5-0,5-400 = 100,0 xBT;
Q nowrra = 100,0-0,48 = 48,4 xBAp;

S, = Praa + Ol =1/100,0> + 4842 =111,1 kB-A.

Po3paxyHKku 1HIIUX CYCHIJIbHO-KOMYHAJIBHUX MIANPUEMCTB 1 YCTaHOB

aHajoriyui. Pesynpratu po3paxyHky 3aHOCMMO B Taoi. 1.3.

Tabmuus 1.3 - Po3paxyHKM  HaBaHTaXeHb  KOMYHAJIbHO-IPOMAJChKHUX

H1JIPUEMCTB, 1110 OKPEMO CTOSITh, 1 YCTAaHOB

. Po6m1, (Qo6mr,| So6i,

Ne HaiimenyBanHs «Br | kBT | kB A
3a IIxomaNel50 6,00 | 2,56 | 6,52
Sa JIuTSanii cagodoK-sIcii 12,35 | 4,06 | 13,00
36/2 Mara3ua 5,20 | 1,30 | 5,36




[Tponopxenus tadmui 1.3

16

. Po6mi, (Qoo6mr,| Sobi,
No HaitmenyBanus «Br | kBt | kB A
11/1 AnMiHICTpaTUBHA OYIIBIIS 46,80 [29,00| 55,06
9a AnMiHiCTpaTUBHA OYIiBIS 30,24 122,68 | 37,80
31la/l AnmiHiCTpaTUBHA OYIiBIS 22,00 | 9,37 | 23,91
33a Kade 100,00 48,43 111,11
37/1 bap 94,50 {19,19| 96,43
37r AnMiHICTpaTHUBHA OYIIBIIS 47,25 | 9,59 | 48,21
350/1,31a/1,32a, 48a/1l AnMiHICTpaTUBHA OYIiBIsS 4,00 | 1,70 | 4,35
Bcenoro 411 169 | 449
Po3paxyHOK HaBaHTAKEHHS OCBITIIEHHS paliOHY
POSpElXYHKOBC HaBaHTAXCHHIA OCBiTJ'ICHHfI paﬁOHy BHU3HAYAETHCA

OPiIEHTOBHO BHXOAA4H 3 45 BT/M? NMOroHHOI JOBXHMHHM Mickkux mpoismis i 0,13

B1/M? miomi BHYTPIilIHBO KBAPTAALHUX TEPUTOPIH [6].

JIoBXHHA MiCBKMX Ipoi3fiB - 5335 m. Ilnoma mikpopaiiony - 321514 m>.

Jlns  ocBiTiIeHHs MicbkuX Tipoi3aiB  BuOupaemo Jsamnu J[HaT (HatpieBa

ra3opo3psijiHa JiaMmrna BUCOKOTO THUCKY), TOOTO BOHU MalOTh BUCOKY OCBITJICHICTb,

HaWOLIBII MPOCTI B eKCIUIyarTallii 1 BIIHOCHO JEIlIeBl B IOPIBHSHHI 3 1HIIMMH

namnamu. [Toryxnocti namn /IHaT: 70; 100; 125; 150; 250; 400; 600; 1000, Br.

Koediuient noryxuocti gamm JIHaT : cos(9)=0,85; tg(¢)=0,62 [6].

Po3paxyHKoBe HaBaHTaXEHHS OCBITICHHS MICHKUX MPOi3/iB [4]:

3aranpHa mioma: 321514,5 k.M
Bincrans: 2,71 kM

Pucynox 1.2 — Ilinomia MikpopailoHy 1 JOBKHHA BIITUIb



P

P

oce.np. = yo.0c8.np
182 Py oeonp= 0,045 KBT/M;
L =5335,m;
P =0,045-5335 =240,1 kBT;

oce.np.

-L (xBT1),

roe.np.:Poce.np, ’ tg(P = 240’1 0,62:148,9 KBAp,

Soeany. = JPOZCW +Q2,,, =240, +1489% =282,5 kB-A

Po3paxyHkoBe HaBaHTaKEHHS BHYTPIIIHbO KBAPTAIBLHUX TEPUTOPIil [4]:

P =P

0.0C8.K8

0CB.K8.

Ac. Pyd.oce.x@

F= 321514 m?,
tgp=0,62, [4, Tabnuis 2-16];

=0,00013 kB1/ M?;

Pocs.s = 0,00013-321514 = 41,8 kBT;

Qocsxs =41,8:0,62 = 25,9 kBAp;

Socsre =49,2 kB-A.
OTtpumani

tabnui 1.4.

Tabmuus 1.4 - Po3paxyHKH HaBaHTaXXEHb OCBITICHHS

F ,(KBT),

pe3yibTaTH PO3PAaxXyHKIB OCBITIICHHS paloOHy 3BeJeHI

Crio)xrBadi HaBaHTAXKEHHS OCBITJIEHHS Pocs, KBT Qocs, KBAp | Socs, KB-A
OCBITJICHHSI TPOT3/1iB 240,08 148,85 282.47
BHyTpilIHBbO KBapTaJIbHE OCBITJICHHS 41,80 25,91 49,18

CyMapHa NOTYKHICTh OCBITJICHHS 281,87 174,76 331,65

IToroBuii po3paxyHOK HABAHTAXKEHHS €JIEKTPOIPUIMAYIB PAiOHY
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VYci po3paxyHKOBI HAaBAaHTAKCHHS EJEKTPONpPHiIIMayiB palioHy 3BEICHI B

Tadi. 1.5.

Ta6muis 1.5 - Po3paxyHku HaBaHTa)XKEHb €JEKTPOIPUMAaUiB paioHy

CkJaj enekTponpuiiMadiB Ppacu, KBT | Qpaca, KBAD |[S 'pacy, KB-A
EnextponpuiiMaui >KUTIOBUX 6y;:1i1§enb 3 7011 2456 7499
MpUOYTOBAaHUMH KOMYHAJIbHUMH ITiAMTPUEMCTBAMH
EpeKTpoanﬁMaqi cycniano—KOMyHaanHx 411 169 449
[1IITPUEMCTB, 110 OKPEMO CTOSTh, 1 YCTAHOB
OCBITJICHHSI pailoHy 282 175 332

CymapHe po3paxyHKOBe HABAHTAKEHHSI 7704 2799 8210

3 1abn. 1.5 BUAHO, 110 OCHOBHA YAacCTHHA EJIEKTPONPHUIMAYIB - KUTIOBI

OyJIMHKH, SIKI CIIO’KMBAIOTh HAHOUIbILIE eJIeKTpoeHeprii. B minoMy pailoH € 10cuTh

BCINKHUM CIIOKMBAa4CM eﬂeKTpoeHeprﬁ.

Po3paxyHKOBE HaBAHTA)KEHHS PAHOHY :

Spacq = S'pacq “Kogmos, (KBT)a

ne: Kommos - KOGQIIIEHT MO€IHAHHS (OJJTHOYACHOCTI).

Spaca = 8210-0,9 =7389 kB-A;
Spaca = 7,4 MB-A.

1.2 Bu6ip uncna TII 1 motyxHocTi TpanchopmatopiB Ha TII

Bubip 4ymcna 1 mMOTYXHOCTI

(1.14)

TII HeoOxigHO poOUTH 3a TEXHIKO-

eKOHOMIYHUMU po3paxyHkamu mepexi 0,4 kB 1 10 kB [5], BpaxoByroun miijabHICTh

HAaBAHTAKEHHA (G) B pailoHI 1 KaTeropilo eleKTPoNpuiMayiB MO HaAIMHOCTI

enekTponocTayanns [1, 4, 5].

[inpHICTS HaBaHTaXXCHHS, BigHeceHa 1o muH 0,4 kB TII, Bu3HavaeThes:
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S .
o =" (MB-A/kM?), (1.15)
paiiona
bi(H
Spaiiona - CyMapHa MOTYXKHICTb €JIeKTporpuiiMauiB 1o Tadmauui 1.5, (MBA);
Fpaiiona = KB.KM. ILIOIIA PAHOHY.

7,4
O =
0,3215

=23,0 MB-A/xM>.

3riguao JIBH B. 2.5-23-2003

Jns pailoHy, 1O  pO3paxOBYEThCS,  ONTHUMalbHA  MOTYXKHICTb
tpanchopmaropHoi miacranuii (TIT) cknanae 2-:630 kB-A.

JI71st crioskuBayiB KUTIIOBUX Oy/IiBEIh KOMIICHCAIIIS] PEAKTUBHOI MOTY>KHOCTI

He mnependavaerbcs [3], ToMy nns Bu3HaueHHs uyucna TII ckopucraemocs

dbopmynoro [7]:

N, =+K, (), (1.16)

JcC:

N , - ONTHMAJIbHE YNCIIO TII, mT.;

S, - HaBaHT@KEHHsI paiioHy, (KB-A);

S onm - ONTAMaIbHA OTYXHICTh TII, (kB-A);

K, - xoedimient 3aBaHTaxkeHHs TpancopmaropiB, K.,= [0,5 — 0,7]- s
eJIEKTpOonpUiiMayiB 2 KaTeropii HaA1HOCTI.

ToOro:

7389

o = ———————=84mr.
0,7-2-630

[Mpuitmaemo 9 TII 3 ypaxyBaHHSM 10 BOHM OYIyTh 3aBaHTaXeHI

PIBHOMIPHO.
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Ham po3OuBaeMo pailoH Ha JOUISSHKA TI0 MOXKJIMBOCTI PIBHOMIPHUM

3aBaHTaxxeHHsaMm TI1.

[Ipuknaa po3paxyHKY:

PospaxynkoBe enektpuune HaBaHTakeHHs miHiM 0,38 kB mms TIT Nel

BU3HAYa€eTHCS o [1]:

pP,=P, . +K, P+K, P,+..+K, P, (xB1), (1.17)

ne: P, . - HalOijbIa 3 )KUBJICHUX HABAaHTA)KCHb;

P; - po3paxyHKOBI HaBaHTa)XECHHS HIINUX EJICKTPONPHUIIMAYiB 1O TaOIHIIAX

A.1211.3;

K ,; - xoedimieHT yJacTi i -ro CrmoknBaya B MaKCUMyMi HaBaHTaXeHHS [4]

(1.6).
P,1=477,9+0,9-262,5+0,9-3,6+0,9-1,8 = 718.,9 kBt
Q,1=166,3+0,9-91,1+0,9-1,040,9:0,5 = 249,7 kBAp

S, =+P,> +Q,% =+71897 +249,7> =761,0 kB-A.

Koedimient 3aBantaxenHts TpanchopmaropiB ckianae [7]:

K, =_"max (1.18)

Ie:

S . 4 - MakcuMmanpHe HaBaHTaxeHHs TII (kB-A);

S - HOMIHaJIbHA TTOTYXKHICTh TpaHchopmatopis (kB-A).

HOM.mMP.

Y HOpMaJIbBHOMY pEKUMI:
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= 761,0 — 0.60
2-630
VY micns aBapiitHOMY pexXuMi:
- 761,0=1’21
0

TakuM 4YUHOM, B HOPMAJIBHOMY pEKUMI KokeH TpaHchopmarop Ha TII Nel
3aBaHTaXeHN Ha 60% CBO€i HOMIHAJIBHOI MOTYKHOCTI, @ B MICIs aBapiiHOMY
pexumi - Ha 21% nepeoOTsHKEHUM, 110 3a/10BOJIbHSIE BUMoram [ 3].

Jost itnmmx TIT po3paxyHku aHanoriuHi. Pe3ynbrat po3paxyHKiB 3aHOCUMO
B Tabm. 1.6.

3 Ttabmuii BuaHO, mo TpaHchopmatopu TII B HOpMambHOMY pexUMI
3aBaHTaxkeHl B Mexax S50 - 70% Big HOMIH&JIBHOI MOTYXXHOCTI, a B
miciasiaBapiiHOMY pEXHMI TepeBaHTakeHHs He mnepesumnye 140%, 110
3aJ10BOJIbHSIE BUMOTaM [1YD miisa enextponpuiiMadiB 2 KaTeropii HaIiiMHOCTI.

3Hal0uUd  HABaHTaXEHHA 1 MICLE  pO3TallyBaHHS  OyndiBenab 110
MIIKIF0YaroThes 10 Tiel abo iHmmui TII, Bu3Hauyaemo miciie posramryBadds TII B
KBapTajax.

JImsi KOKHOI TPymnH eNEeKTPONpPHMAadiB 3HAXOJUMO IICHTP CICKTPHYHUX

HaBaHTaXeHb [5]:

X o = ——, (Mm), (1.19)

Y on =F—, (Mm), (1.20)

ne: §,- po3paxyHKOBa MOTYXHICTh 1 -T0 00'ekTy (KB-A);
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X, ,Y,- mpoexis 1 -01 MOTYyXHOCT1 Ha Bich X, Y BIANOBIAHO (MM).
[leHTp CIEKTPHYHUX HABAaHTAKEHb OKpPEMOI OY/IBIIi PO3TAllIOBYETHCS B

TeOMETPUYHOMY LEHTPI TSKIHHS Pirypu, 1m0 300paxye OyAiBiIIO Ha TIIaHI.

[Ipuknaa po3paxyHKy LHEHTPY €ICKTPUYHUX HABAHTAXKECHb JJIS TIINe3.

Jlani po3paxyHKy MpeacTaBUMO y BUTIsAA1 Tabm. 1.7.

3 ypaxyBaHHSIM BHILE BUKJIaJeHOro posramoByemo TII mo moxauBOCTI

OJIM>KYE JI0 [IEHTPY €NEKTPUUYHUX HABAHTAXKEHbD.

S;=9,,, kB-A —3 tabmuup A.11, A.12, 1.3.

51637,6
X n=———=51 MM;
L[DH _TIING 1009.1 MM
38009,3 38 A

Y = ————— =
LDH _TIING3 1009, 1

Pe3ynpTaTh 1HIIMX po3paxyHKiB 3aHOCUMO B Tadi. 1.8.

HGHTpI/I CICKTPUYHHNX HABAHTAXKCHb IMOKa3aHi Ha pHuc. 1.3.



Ta6muig 1.6 - Po3paxyHkoBe HaBaHTakeHHs paiioHHUX TII
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KinbKicTh 1 MOTYXHICTB

Ne TIT n/n O6'extu Bigaocatsest 10 TIT P 777 pacuem, KBT Q 111 pacaem, S 111 pacem, TpancdopMarTopis, K up. K; nasp.
kBAp kB-A
N-(xkB-A)
TII-1 1 Acxapoga; 48; 1 Ile3aps Kroi; 3 718,91 249,66 761,03 2:630 0,60 1,21
TII-2 36/2; la; 48a 842,96 294,97 893,08 2:630 0,71 1,42
TII-3 30; 3B; 3r; 16; 3 AcxapoBa 881,10 323,48 938,60 2:630 0,74 1,49
TII-4 3a; 5a; 18;5; 11/1;9a;9 824,38 295,71 875,81 2:630 0,70 1,39
7; 11 Acxaposa; 11a; 35a; )
TII-5 356/1.31a/1,32a, 48a/1 743,31 275,96 792,88 2:630 0,63 1,26
TII-6 31a/1; 33; 37r; 350; 358 795,64 288,13 846,20 2:630 0,67 1,34
TI1-7 31 823,18 285,57 871,31 2:630 0,69 1,38
TII-8 33a; 37, 37/1; 35 729,89 244,59 769,78 2:630 0,61 1,22
TII-9 33a; 37, 37/1; 35 729,89 244,59 769,78 2:630 0,61 1,22




Tabmuns 1.7 - Busnauenns LIEH s TIINe3

24

Ne TTI Howmep P o6, Q o6, S50 X, S50'Y,
/1t OymiBi kBT kBAp S ooup KB-AI X, mm| Y, mm | g | kB Mm

36 126,72 45,62 134,68 43,3 | 43,8 5831,7 5899,0

3B 286,65 | 102,53 304,44 50,7 | 42,8 154349 13029,9

TII-3 3r 173,88 63,73 185,19 | 47,08 | 52,3 8718,8 9685,5

16 183,96 71,29 197,29 49,3 | 26,9 9726,4 5307,1

3 AcxapoBa | 175,94 64,85 187,51 63,6 | 21,8 11925,8 4087,8

P 30.0015 Q 30.0015 S 30.00uys
kBT kBAp kB-A
947,15 | 348,03 1009,11 Cyma | 51637,6 38009,3

Tabmuus 1.8 - HEH ana TII paiiony, po3paxyHKoBI HaBaHTaKeHHsI pailoHHUX TTI

Ne TII o/ O0'extu BigHocsaTeesa 10 TI1 X gea T, MM | Y [EH TIT, MM
TII-1 1 Acxapoga; 48; 1 I{e3aps Kroi; 3 24 51
TII-2 30/2; 1a; 48a 39 42
TII-3 30; 3B; 3r; 16; 3 AcxapoBa 51 38
TII-4 3a; 5a; 1B;5; 11/1;9a;9 75 19
TILS 7; 11 Acxapona; 11a; 35a; 356/1,31a/1,32a, 04 31

48a/1
TII-6 31a/1; 33; 37r; 356; 358 97 54
TII-7 31 114 34
TII-8 33a; 37;37/1; 35 105 71
TII-9 33a;37;37/1; 35 105 71




Pucynok 1.3 - IInan paitoHy 3 3a3Ha4EHHSM IIEHTPIB €JIEKTPUUHUX HAaBAaHTAKEHb
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1.3 OOupaHHs Ta pO3paxyHOK CXeMH KUBJIsTY01 Mepexi 10 kB

XKupneHHs po3MoaiIbHOI MEPEXi MOXKE 3/11MCHIOBATHCS 3a cxemami [1]:
1) pagianbHa HE pe3epBOBaHA MEPEXKa;

2) TIeTJIeBi 1 HaliB3aMKHEHI MEPEexKi;

3) IBOIIPOMEHEBA CXEMa 3 JBOCTOPOHHIM >KUBIICHHSIM;
4) 6araTonmpoOMEHEBI CXEMH,

5) KOMOIHOBaH1 CXEMH.

Jlis enexTponocTayaHHs paloHy MiICTa PEKOMEHIYETHCS IBOIMPOMEHEBA
cxema 3 aBox TpaHchopmatopuumu TII, ae € emekrtpomnpuiiMaui 1 kateropii
HAJIIMHOCTI €JIEKTPONOCTAUYaHHS.

JInsl TEXHIKO-€KOHOMIYHOTO TOPIBHSHHS PO3IJIIHEMO JBa BaplaHTH CXEM
CJICKTPOIIOCTAaYaHHS:

JBoripomeHneBy cxemy (puc. 1.5);

[letneBy cxemy (puc. 1.6).

JKusnenus B 000x BHIIaakax 3a1McHIOEThC Bix PY-10 xB xuBimsuii
nigcranii 110/10 xB.

1.3.1 Bubip 1 po3paxyHOK XKHUBUILHOI Mepexki Harpyroto10 kB

[Tpu BMOOpP1 cXeMHU €IeKTPONocTayaHHsI HEOOX1JHO BPaXOBYBATH HASBHICTh
JOKEpen JKUBJICHHS B MICTI, I1X KIUIbKICTh, BIJJAJEHICTh BIJ CIIOXKHUBayYiB,
JOIIIBHICTh  JIOAATKOBUX  PO3MOAUTAHUX IMYHKTIB. EKOHOMIYHO  JOMiNIBHO
poztamoByBatu PII 10 kB moryxHnicTio 14-20 MBA Ha TepuTOpli >KHBIIOYOTO
HUM paliOHy MDK HalOIMK4YOI0 J0 JDKEepelia >KUBJICHHS MEXKE 1 IEHTPOM
HaBaHTAXXEHHS, 3aryIMOJIIOI0YUCh B paiioH oOciyroByBaHHs Ha 10-15% Bin ioro
BijicTaHl. MeHm 3a mnoTyxkHicTio PII TpebGa posramoByBaTH moOIHM3y MeEXI
KUBJIIOUOro paiioHy. PosmoainbHuil myHKT 1 HaiOmmxui 10 Hhoro TII gouiabHO
CYMIILIATH.

PosramoByemo ix Ha miaHi (puc. 1.4).
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Pucynox 1.4 - TloGynosa >xuBuibHOi JiHiT 10 kB (BapianT 1 1 BapianT 2)

KuBwibHi JIiHIT BUKOHYEMO JIEKUIBKOMA MapajiesIbHO MPAIIOI0UYUMU
Ka0eJIsIMU 13 3arajlbHUM BUMUKAYEM Ha KOXKHIH JIiHII.

J{nst po3paxyHKy Takoi CXeMU HEOOX1HO 3HAaTh HaBaHTakeHHs Ha PII.

OcCkiJIbKU 11€ HaBaHTa)XCHHS 3aJlaHe B yMOBI MPHUKIATy, TO MH HOro i

IPUHAMAEMO.



K nigcTaHuii
110/10

Pucynox 1.5 — Cxema nBonpomeHnesa (BapiaT 1)

K nigctaHuii
110/10

K nigcraHu,ii
110/10/ 1.6 kM
=

Pucynox 1.6 — IlerneBa cxema (BapiaHT 2)

28
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1.3.2 Po3paxyHok Mepexi 10kB.

Bubip nepepisiB AporTiB 1 kabemniB Hanpyroto Buille 10 kB BUKOHYIOTb:
- 32 EKOHOMIYHOIO HIUIBHICTIO CTPYMY B HOPMaJIbHOMY PEXHUMI;
- 3a MPUIYCTUMUM TPHUBAIMM CTPYMOBUM HABAaHTAKEHHSM 3a HArpiBaHHAM B
HOpMaJIBHOMY 1 MicHsaBapiiiHOMY pexxuMax;
- MPpUIYCTHMIN BTpaTi HAPYTH B HOPMAJIBLHOMY 1 TICIIsaBapiiHOMY peKUMaXx;
- TepMIYHIN CTIMKOCTI IPH CTPyMax KOPOTKOTO 3aMUKaHHS, SKIIO KaOeabH1 JIHIT
HE 3aXUIICHI TUIABKUMU 3a001KHUKAMH.

ExoHoMiuHMii mepepi3 kuia  KaOediB  posnoiauibHux JiHIA 10 kB

PO3pPaxoBYIOTH JIJIsl KOKHOI JIJITHKY 3a BKE 3HalOMO10 (hOpMYJIOK0:

I
F_=lprn (1.21)

ne F_ - nepepis ninsHky po3noainbHoi Mepeski 10 kB, Mm?;

I, . - PO3PaXyHKOBHH CTPYM IUISHKA PO3NoUIbHOI Mepexi 10 kB, A;

J,. - HOPMOBAaHE 3HAYEHHS EKOHOMIYHOI MIUILHOCTI CTpymy, A/MMmZ,

ex
BHOpaHe (3a g01aTkoM Tadi1. A.23).

Po3paxyHok kw1 kabeniB po3noauibHOi Mepexi 10 kB 3a mpunmyctumum
TPUBAJIMM CTPYMOBHMM HABaHTa)XCHHSAM IO HArpiBaHHIO B HOPMAJIbHOMY DPEKUMI

31MCHIOIOTH 3a BUPA30OM

I (KK K.K,)<I

D.K—M.HODM.

(1.22)

npun.k—m*

ne [ PO3paxyHKOBHI CTpyM B HOPMaJbHOMY PEXUMI Ha JUISHIII,

D-K—M.HOPM
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- IpUIIYCTHUMC TpHUBAJIC CTPYMOBC HABAHTAXCHHA KHJI KaOeJTro

——
TUISHKH, A;

K .- nonpaBHuil Koe(ili€HT HA KUIBKICTh NPALIOIOUYUX KaOemiB, 110 JIEKaTh
nops B 3emiti (JogaTok tadi. A.24);

K, - IonpaBHUN KOe(ILIEHT Ha TEMIIEPATypy 3eMJil (JOAAaTOK Taba. A.25);
K .- nonpaBHU Koe(ILIEHT HA TUTOMUI TEIUIOBUH OIIpP 3€MIII ;

K, - monpaBHuii Koe(]illleHT NOMEPETHHLOTO HABAaHTAXKEHHS KaOelo B

nH
HOPMAJIbBHOMY PEXKHUMI;

B micnsaBapiiiHOMY pekuMi:

I KK KK,)<I (1.23)

p-K—m.asap npunK—m?

ne K, - TONPaBHHM KOE(IIEHT KOPOTKOYACHOIO IIEPEBAHTAKCHHS B

niciasiaBapiiHoMy pexuMi (HoaaTok tadi. A.26, A.27).
[Ipunyctumi TpuBaji CTpyMOBI HaBaHTakeHHs >kxuil kademB 0,4-10 kB

1 HaBesieH1 (1o1aTok Taba. A.21.) 3 po3paxyHKy MPOKJIAJIEHHS B 3eMJIl Ha

npun.x—n
rn6uni 0,7-1,0 M He Ginbiue omHoro xabemro mpu Temneparypi semmi +15 °C i
nuToMoMy TemioBomy omopi 120 cm'K/BT 1 mpoknamaHHi y TOBITpl MpHU
temmeparypi +25 °C. Ilpu LpOMy HpHUITYCTUMi TEMIEPaTypH HAIPIBaHHS KW
kabemiB 3 manepoBor npocodeHor izomsamicro 0,4 kB ckmamae +80 °C, a mis
nanpyru 10 kB — +60 °C, kabeni ¢ miactMacoBoro izonsmiero — +65 °C.

[Ipu Temmeparypi 3emu, mo Bigpisasersca Big +15 °C, cmig npumyctumi
TpUBaJl CTPYMH, BKa3aHl B TaOJUIl, 3MIHIOBAaTH IIJISXOM BBEACHHS MOIMPABHOIO
xoedinienta K, .

[Tpu nmuToMOMY TEIJIOBOMY OIOP1 3eMill, 110 BiApi3HsAeTbes B 120 Om/BT,
OPUIYCTUMI TPHUBAJIl CTPYMH, BKa3aHi B TaOnuIl, Tpeba 3MIHUTH MUIIXOM

BBEJICHHS MONpaBHOTO Koedimienta K, .
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KabenpHi NiHi1, 1110 HECYTh B HOPMAJIBHUX PEKUMAX HAaBaHTAKEHHS, MEHIII

3a HOMIHAQJIbHI, MOXYTh KOPOTKOYACHO MEPEBAHTAKYBATHCS B HOPMAJIbHOMY 1
micisiaBapiiHOMY PEXHMMax, AJs I[bOTO MPUIYCTHMI TPHBaJIlI CTPYMH, BKa3aHl B
TaOJUIll, 3MIHIOIOTH B HOPMaJbHOMY pPEXHMI, Ha KOE(]IIIEHT IONEepPeaHHOIO

HaBaHTaXeHHs kabemo K, , a B micnsaBapiitnomy — Ha K . SIk mpaBuio, Ha Jac

nH >
JKBIiJaLii aBapii, MpuIrycTuMe nepepanTaxenns kaoemto 0,4- 10 kB 3 manepoBoro

IPOCOYCHOIO  i30Jsmiero  BuOWparoTh piBauM K, =1,3 (3 ypaxyBaHHSIM
MOMNEPETHHOT0 HABAHTAXXEHHS B HOPMAJILHOMY PEXHM1 y TOJIMHU MaKCUMyMy
K, =0,.8).

Po3paxyHok »xwui kaOemiB 3a MPUIYCTUMOIO BTPATOI HAIPYrH 3A1HMCHIOIOTh

3a BUPa3oM

AU, ; <AU (1.24)

npun

ne AU, , - HaliOlibla BTpaTa Halpyrd B HOPMaJIbHOMY peXUMi poboTH, B;

AU - IPUITyCTUMA BTpaTa Hanpyru, B.

npun

[Ipunyctuma BTpaTta Hanpyru B po3noAuibHIN Mepexi 10 kB g0 HaiOuibIm
BinnaneHoro TII B HOpManbHOMY pEKMMI, TIPU BIICYTHOCTI )KUBJIOUOT Mepexi 10
kB, He moBMHHA nepeBUILYBAaTH 6%, a IPU HASIBHOCTI »KUBIIOUOi Mepexi 10 kB —
4%.

Jlist aiHiT 3 JeKuIbkoMa JUITHKaMH PO3TMOIIIFHOT MEpEeki BTpATy HaAIMpyru
Bl IIMH JDKEpesia >KUBJICHHS JI0 HaWOLIbII BIJJAJICHOTO HABAHTAXKCHHS

PO3paxoBYIOTH 32 (hOPMYJIOHO:

AU ;= b Pr.+>.0.x, (1.25)
1 x=1

HOM \K=
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ne U, - HOMiHaJIbHA Hampyra JiHii, kB;

P_, Q. - akTUBHA 1 peaKTUBHA MOTYKHICTh Ha K- IUIsHII JiHIi, KBT, KBAp;

HOM

¥.,X, - aKTUBHUM 1 pCaKTUBHUH OMIip K-i TUTSHKY JiHii 10B)HHOO [, OM;

(1.26)

AKTUBHMH 7, Ta IHIYKTUBHUHN X, omip KaOeJiB HaBEAEHI B 10AATKY [S5].

Pospaxyemo ctpymu TII Ha ctoponi 10 kBT.

S
NEIp
Pe3ynbpTaT po3paxyHKy 3aHECEMO B TaOJIHUIIIO
Tabmuus 1.9 - Crpymu TII Ha croponi 10 kBt
TTINe 1 2 3 4 5 6 7 8 9
S 71z,
kBA 761,03 | 893,08 | 938,60 | 875,81 | 792,88 | 846,20 | 871,31 | 769,78 | 769,78
Irm, A 43,9 51,6 54,2 50,6 45,8 48,9 50,3 44.4 44.4

1.4.3 Po3paxyHok MarictpaibHOi cxemu Mepexi 10xkB (BapianTt 1).

Busznagaemo niepepi3 minii Ha gurstHI Jxepeno - PIT1. Po3paxyemo ctpym

3a (1.27)

7389
Horwe—PI1 \/g 10

Exonomiuamii mepepis »ui kabemiB 3Hanaemo 3a (1.21)

4266

1 =426,6 A

F, =304,7 um®

2

KinbkicTh kabeniB y JiHIi TOpiBHIOE 2, TO1 TIepepi3 KaOeto JOPiBHIOE

Fy 3047
n

F = =152,4 um?

Kxab
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[IpuiiMmaemo kalGenb, KUl Mae nepepis 185MM?, 3 IPHUIYCTUMHUM CTPYMOM

Ly = 310 A.

[TepeBipsiemo Kabemb 3a MPUIYCTUMHUM 1 TPUBAJIMM CTPYMOM 10 HarpiBaHHIO
B HOpMaJIBHOMY PEXHUMI 3/11HCHIOIOTH 3a Bupazom (1.29):

Mppyn = 0,93-1,06-1,0-1,15-172,9 = 196,1 A

B HOpMasibHOMY pexuMi (TparioTh 2 kadei)

1] = 4226’6 =213,34;213,3 <152,4;

YMOBa HE BUKOHAHa.
[IpuiiMacmo OinbIumii mepepis kabemo 185MM?%, 3 MPUIYCTHMHM CTPYMOM

Lypyun = 355 A.

IIle pa3 mepeBipsieMo KaOenb 3a MPUILYCTUMUM 1 TPUBAIUM CTPYMOM IO
HarpiBaHHIO B HOPMAJIbHOMY PEKHMI:

Mppyn = 0,93-1,06-1,0-1,15-198,1 =224,6 A

B HOpManbHOMY pekuMi (MparioroTh 2 Kadei)

426,6

I = =213,34;213,3 < 224.6;

YMOBa BUKOHaHa.

Po3paxoByeMo micnsiaBapiiHU peKUM, B SIKOMY OJHWH KaOenb (MoaABIHHUMN
Ka0eJib B HAIIIOMY BUIAJIKY) BUMIIIOB 3 Jafdy.

M ey = 1,0:1,06-1,0-1,3-443,8 = 611,6 A

"4, = 426,6/1 = 426,6 A; 426,6 < 611,6 A

YMOBa BUKOHY€TBCS, BIAMOBIIHO NIEpepi3 Kabeno BUOpaHuii BIpHO.

Po3paxoByemo marictpaipHy cxeMmy Mepexi 10kB muii 1 (Bapiadt 1).

CTtpyM Ha KOXHIA AUISHII pO3pPaXxOBYEThCA 3 ypaxyBaHHSAM KoedilieHTa

OJTHOYACHOCTI 110 (hOpMYyITi:

Ip =K,y > I (1.28)
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0,148km 4 0,168km 3 0,064km 0,237 Kkm 1

| 4700 | 504A| | 48,0 |

Pucynok 1.7 - Po3paxyHkoBa cxema JiiHii 1 (BiACTaHb MIXK IMJICTAHIIISIMU JaHa B

KIJIOMETpax)

Buznauaemo niepepis niHii Ha giutsHI A- TI14

186,2

F, =116,4 mm®

KinbkicTh ka0eiB y JiHIi TOPiBHIOE 2, TO1 Iepepi3 Kabeto TOPiBHIOE

F, 1164
. =—ﬂ=i=83,1m2
14 14

[TpuiimaemMo Kabenb, AKHM Moe mepepi3 95 MM?, 3 IPUIYCTHMHM CTPYMOM
Lpyn = 205 A.

[lepeBipsieMo Kabenb 3a MPUILYCTUMUM 1 TPUBAIIUM CTPYMOM 10 HarpiBaHHIO

B HOPMAJIBHOMY PEKMMI 3/11MCHIOIOTH 332 BUPA30M:
17 <1I1,,0,,- (K, -K,-K_.-K,) (1.29)

ne I} - po3paxyHKOBHil CTPYM B HOPMAJIBHOMY PEKHMI, A
1 ,1pyy - IPAITYCTUMUIA CTPYM 3 JIOBIIHHMKA, A

K, - xoedimieHT Ha KUIBKICTh MPAIOIOUNX KaOesiB, IO JIeXKaTh IMOPs B

3eMui
K, - monpaBouHuii KOe(DIIIEHT HA TEMITEpaTypy 3eMJIi

K, - nonpaBoyHui KOe(DIlIEHT Ha MUTOMUU OIIp 3eMIII
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K,, - mompaBOYHUN KOE(DIIIEHT MOMEPEAHBOIO HABAHTAXKEHHS KaOemo B

nH

HOpMaJbHOMY (200 micisaBapiitHOMY) pexxumMi [S].
B Hamomy Bumaaxy:
Kk - 0,93; K, - 1,06; K. - 1,0; Ky - 1,15.
Mppyn = 0,93-1,06-1-1,15-114,4 = 129,7 A
" pyn = 1-1,06-1-1,3:256,3 = 353,2 A
Tonai B HOpManbHOMY pexXuMi (TTPALIOIOTH 2 KaOero)

_186,2

Iy

=93,14; 93,1 <129,7;

a B MicisaBapiiHOMY pexXuMmi (0uH KaOeab BUMIIOB 3 JIay)
"% =186,2 A; 186,2 < 353,2 A
YMOBa BUKOHYEThCS, @ 3HAYUTh NEpepi3 KaOeIro BUOPAHU BIPHO.

Pe3ynbpTaT po3paxyHKy 3a IHIIMMU JAUITHKAMU 3aHECEMO B TaOJIHITIO

Tabmuusg 1.10 - Pe3ynbrar po3paxyHKy 3a IUISTHKaMHU

TII2-TII1 | TII3-TII2 | TII4-TII3 A'-TI14
CtpyM ga niistHI, A 40,9 88,8 139,2 186,2
Fn, xB.MM 25,5 55,5 87,0 116,4
Fxab (oOpanuii), KB.MM 25,0 50,0 70,0 95,0
Impum, A 90,0 140,0 165,0 205,0
Inon H.p 50,2 78,1 92,1 114,4
Inom m.aBap.p 112,5 175,0 206,3 256,3

Tenep HEOOXiHO 3pPOOUTH PO3PAXYHOK KUJI KaOeNiB 3a MPHUITYCTUMOIO

BTPATOIO HAIIPYTH.

AU s < AU

(1.30)

ne AU j; —Halibinplia BTpata HaIpyru B HOPMAIbHOMY PEXUMI poboTH, B;

AU ;py; —IpumyctumMa BTpata Hampyru, B. (IpM HasgBHOCTI JKHBISYOI

Mepexi 6%).
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AU po3paxoByeMO 1o GhopMyi:

1 n n
AU 5 = [ P, +ZQkxkj (1.31)
1 k=1

UHOM k=

Tk, Xk - MIUTOMHUN aKTUBHUM Ta IHAYKTUBHHM omip K-i miasHKu miHii, OM
P, ,Q, —aKTuBHAa 1 peakTHBHA MOTYXHICTb Ha KpaWHIM AUISHII JiHII,
kBT, kBAp.

U ,, — HOMIHaJIbHA Hanpyra JiHii, kB.

PozpaxyeMo AU B HOpPMaJIbHOMY pEXKHUMI poOOOTH JUIsl JIUISHKH
xepeno-TII4
AU =1/10-[19,89+1,71]=0,18%

BrpaTtu Hanpyru B aBapiiHOMY pexuM1 pOOOTH

AU, =2-AU,

AU™ =2-0,18%= 0,37%

BTtpartu nmoTy)HOCT1 po3paxoByIOThCs MO (hopmyIi:

2
AP :S—z-Z-RH 107%, kBT (1.32)
U

I
H

2
AP, 111y = % .2-0,024-107° =0,37 kBt

[H111 MaricTpanbHi JiHIT pO3PaXOBYIOTHCA AHAJIOTTYHO 1 PE3YJIbTATH 3BEEMO

B Ta0ymummro 1.11.
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Tabmuus 1.11 - PospaxyHkoBi maHi it po3nojauibHoi mepexi 10 kB minig 1

(BapianT 1)

HaitmenyBanHs Tl};—[[zl ?;—1132 T]};I-;; A-TII4
1 2 3 4 5

JloB>KHHa JTiHIT, KM 0,237 0,064 0,168 0,148
CTpyM IUISTHKH B HOPMAJIBHOMY PEXUMI, Ly nopa. 40,86 88,82 139,21 | 186,24
PospaxynkoBuii nepepi3 kademto Fe, MM? 25,54 55,51 87,01 116,40

ITepepis 3a JICT, Mm? 2x25 2x50 2x70 2x95

[Tpunyctumuii crpym kabenro, Lipun, A 90 140 165 205
[Tpunyctumuii cTpyM kabento 3 ypaxyBaHHIM
MOTPaBHUX KOE(PIIIEHTIB B HOPMATTLHOMY 56,93 88,56 104,38 | 129,68
pe}KI/IMi, (KKKIKCKI‘[H) Inpun, A

CtpyM Kabeiro B HOMIHATbHOMY PEXHUMI, lnpun, A 20,43 44,41 69,61 93,12

PozpaxynkoBuit CTpYM B micisaBapiiHOMYy 40.86 $8.82 13921 | 186.24
pexumi Ly geap.

[Tponopxxenus tadaui 1.11

1 2 3 4 5

[Ipunyctumuii ctpym ka0enro 3 ypaxyBaHHSIM
MOMPaBHUX KOE(]IIIEHTIB B MicasaBapitHOMY 155,03 241,15 284,28 | 353,18
pexumi, (KKK Kin) Tipun, A

YTouHenuii nepepis kademo 3a JICT, Mm> 2x25 2x50 2x70 2x95
[Ipunyctumuii ctpym kabemto, Liypun, A 90 140 165 205
AKTUBHHUI onip Kabenro 1o aiassakam, Om 0,15 0,02 0,04 0,02
PeakTuBHuMii onip kadeno no aiassakam, Om 0,01 0,00 0,01 0,01
B
TPaTH HaNPyr' B HOPMATLHOMY 0.11 0.13 0.16 0.18
pexumi, AU ,%
CyMmapHi BTpaTH HamnpyrH, Z U,% 0,58
Brpata Hanpyru B micisaBapiiHOMY
114 0,22 0,25 0,32 0,36
PEXKUMI, AU ,%
CymapHi BTpaTu B MicisaBapiiHOMY pexuMi,
Z U™ o L15
AP=3I} -r-n xBr 170 | 032 | 066 | 037
z APixBr 3,04

PospaxyHox miH1i 2 (BapiadTl)

0,166 km 5 0,110km 7 0,107km g 0,064 km g 0,087 kM g

A

|458a | [ 503A| [489A| [439A] [ 439A|
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Pucynok 1.8 - Po3paxyHkoBa cxema JiiHii 2 (BapiaHT])

Pe3ynbraTn po3paxyHky 3BesieMo B Tadnuiio 1.12.

Tabmumg 1.12 - Po3paxyHKoBi maHi s po3noaiabHoi Mepexi 10 kB minisg 2

(BapianT 1)

A'- TIIS- | TI7- | TII6- | TII8-

Halivenysanns TI5 | TI7 | TI6 | TI8 | TII9
1 2 3 4 5 6
JIOBKUHA JIHiT, KM 0.166 | 0,11 | 0,107 | 0,064 | 0,087

CTpyM AUISHKH B HOPMAIIbHOMY peXuMi, Ly uopu. | 216,53 | 173,96 | 127,17 | 81,73 | 40,86

PozpaxynkoBuii mepepi3 kademnto Fe, MM 135,33 | 108,72 | 79,48 51,08 | 25,54

epepis 3a ACT, mm? 2x120 | 2x95 2x70 2x50 2x25

[Tpunyctumuii ctpym kabento, Lipun, A 240 205 165 140 90

[Tpunyctumuii cTpym Kabelnto 3 ypaxyBaHHIM
MOMPABHUX KOe(DIIIEHTIB B HOPMaJTHbHOMY 151,82 | 129,68 | 104,38 | 88,56 | 56,93
pexumi, (KKK:Kin) Lipun, A

Crtpym kabento B HOMIHATBHOMY peXuMi, Lipun,

A 108,27 | 86,98 | 63,58 | 40,86 | 20,43

Po3paxyHKOBHIi CTpyM B MiCiIsIaBapiitHOMY

. 216,53 | 173,96 | 127,17 | 81,73 | 40,86
pexumi 1y asap.

[Tpunyctumuii ctpym ka0eiro 3 ypaxyBaHHSIM
MOMPaBHUX Koe(DilieHTIB B MicsaBapiiitHOMY 413,40 | 353,18 | 284,28 | 241,15 | 155,03
pe)KI/IMi, (KKKZKchn) Inpun, A

YTounenuii nepepis kademo 3a JICT, Mm> 2x120 | 2x95 2x70 2x50 2x25

[Ipunyctumuii crpym kademnto, Lipun, A 240 205 165 140 90

AKTUBHUI omip Kabenro 1o ainsiakam, Om 0,02 0,02 0,02 0,02 0,05

PeaxTuBHumii omip xabento mo ainmsiakam, Om 0,01 0,00 0,00 0,00 0,00

Brparu Hanpyru B HOpMaJIbHOMY

pexumi, AU,% 0,02 0,03 0,05 0,07 0,11

CyMapHi BTpaTu Hanpyri, Z U,% 0,28
Brpara Hanpyru B nmicnsiaBapiiiHoMy
0,04 0,07 0,11 0,14 0,22
pexuMi, AUHA , %
CymapHi BTpaTH B MicisiaBapiiiHOMY pexumi,
Z U™ o 0,56
AP=3I"-r-n xBr 027 | 027 | 034 | 023 | 062

Z APixBt 1,74
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1.3.4 Po3paxyHok MarictpaiabHOi cxemu Mepexi 10kB (BapianT 2).

Po3paxoByemo nietieBy cxemy mepexi 10xB (BapianTt2)

1,60km 1 0,221km 2 0,069km 3 0,165km 4 0,110km 5 0,110km g 0,107km 7 0,087 km 8-9 1,20 km

A A’

[ 761kBA | |893kBA| | 938kBA| [875kBA| [792kBA| | 846KkBA || 871kBA| | 1522kBA |

Pucynok 1.9 - Po3paxyHkosa nerieBa cxema mepexi 10xB
B ymoBi HaBanTaxkeHHs gaHe 3 Ooky 10 kB, cTpyM, IO CHOXHBAETHCS

MEPIIOI0 TpaHC(HOPMATOPHOIO TiCTAHITIEID, BU3HAYAETHCS SIK:

S

I, =—1L 1.33
TI7 U\/§ ( )

Tonai a1 mepioi NiACTaHIIll CTPYM BUPAXyeMO SIK:

Sy 7610
o uds 1043

AHAJIOTIYHO 3HAaXOJUMO CTPYM Ha BCIX MJICTAHIAX, 1 TOJl pPO3paxXyHKOBa

I =439 A

cxema M BHUX1JIHI J1aHl MAaTUMYTbh BUTJISI:

A 1,60km 1 0221km 2 0,069km 3 0,165km 4 0,110km 5 0,110km © 0,207km 7 0,087 km 8-9 1,20 km A,

43,94 [51,6a| [54,24] [50,6A| [458A| [48,9A] [50,3A| |87,8A]

Pucynox 1.10 - ITeperBopena po3paxyHkoBa netiieBa cxema mepexi 10xB

CtpyM Ha TOJIOBHIH AUISHII BU3HAYAETHCS TaK:

Loz Lol (1.34)

ne [ -noBXKHHA IPOTUJIEKHUX IUICUEH, M;

[, - cymapHa JI0BXKHHA BCIX JUISIHOK, M;
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[ - 3Ha4eHHs CTPyMy BIANOBIIHOI MIJCTaHIII, A.

3HadyeHHs cTpymy Ha rojoBHIM auisHi TII-TIT 3Haxoaumo sk :

439-21 51,6-1,9 542-1,8 50,6-1,6 458-15
= + - - + +
3,7 3,7 3,7 3,7 3,7
489-1,4 503-1,3 87,8-12
- + +
3,7 3,7 3,7

A

=183,0 4

Ctpy™m Ha TonoBHi# rinsani TIT-TII:

439-1,6 51,6-1,8 51,2-19 50,6-2,1 458-2,2
= + + + + +
3,7 3,7 3,7 3,7 3,7
489-23 503-2,4 87.8-2,5
- - +
3,7 3,7 3,7

I,

=250,0 4

3HAX0IMMO CTPYMHU Ha AUISHKaX MEPExKI:

L[o=1a—-1;=183,0-43,9 =139,0 (A);

Ls=li2—-1,=139,0-51,6 =87,58 (A)

Lu=l3—-13=87,5-54,2 =333 (A)

Ls=134—-15=333-50,6=-17,3 (A)

Is4=1ls5—15=63,1-458 =17,3 (A)

les=176—1c=111,9—-48,9=63,1 (A)

I7.6=Igo.7 —1;=162,2-50,3=111,9 (A)

Ig9.7=1a  — Ig9=250,0 — 87,8 = 162,2 (A)

Touka MOTOKOPO3MOALTY 3HaXOAUThCS MIXK MifcTaHuisiMu 5 1 4. HaliMeHie
3HAUEHHSA CTPYMYy Ha JUISHIN 4-5, TOMy B HOPMaJbHOMY DPEXHMI PO3’€IHYyBau

BCTAHOBJIIOETHCA HA LIN IUISHIL, TOJ1 YTOYHIOEMO PO3HOLI CTPYMIB MO JUISHKAX:

2003A 4 1563A 5 1048A 5 506A , 45,8A 94,6A 145,0A 232,8A
— — — — S —— 6 —— 7 «——8%—

ST TITTITI T

[43,9A] [51,6A] [54,2A] [50,6A| [458a] [48,9A] [50,3A| |87,8A]

Pucynok 1.11 - Po3nojin ctpyMy HaBaHTaXEHHSI B HOPMAJIbHOMY PEXUMI

[Tepepiz kabemro Ha KOXHIA JUISSHIII BHOHMpPAEMO 3a EKOHOMIYHOO

HIUTBHICTIO CTPYMy 1 TEPEBIPSEMO 3a TPUBAIO-NPUITYCTUMUM CTPYMOM Ha
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HarpiBaHHs B HOpPMaJbHOMY W aBapliiHOMy pexumax, a TaKoX 3a BTpaTaMu
Hampyru A0 camoi BIJAaNeHOI TOYKM MAUISHOK MEpexi B HOPMAaJbHOMY 1
aBapiifHOMY peXHMax.
BuzHauaeMo €eKOHOMIYHO BUTITHUM Tiepepi3 s OUITHKUA Mepexi A-TII1 3a
Bupa3om (1.21) 3a yMOBH JBOKaOEIBHOTO MIAKIIOUEHHS:

a . Ip.A—THl _ 18370
A-1 — -
J,n 14-2

€K

= 65,3 Mm?

Jex = 1,4 - nyis kabeniB 3 manepoBoto i3oiiiero 1 Ty, = 4000 roa/pik.

Bignosinao mo JICT BubGupaemo mepepiz 70 mm?> . Jing 1bOro mepepisy
Ka0emto NpUIyCcTUMUi CTpyM Lo a-tii =165 A (momatok A tabmn. A.28).

[lepeBipsieMo mepepi3 3a yMOBaMHU HarpiBaHHs B HOPMaJbHOMY PEXKHUMI 32
BUpazoMm (1.22)

183,0<92,1 -(1,0-1,04-1,0-1,1)-2

183,0<210,7

VY HOpMaJIbHOMY PEKUMI YMOBA 3a]I0BOJILHSIETHCS.

3aniaeMo BUOpaHMil mepepi3 AJid MEpPEeBIpKUM HOro B MicisiaBapiiiHOMY
pexumi. Y micisiaBapiitHOMy pexXuMI1 >KUBJICHHS BCIX IM1JICTAHIINA 3{IHCHIOETHCS 32

CXEMOIO:

433A 1 389A ) 337A 3 283A 4 232A 5 187A o 138A  88A gg

[43,9A] [51,6A| [54,24] [50,6A| [45,84] [48,9A] [50,3A| |87,8A]

Pucynok 1.12 - Cxema >KMBIICHHS MiJICTAHIIIN B MiCIsIaBapiitHOMY PEKUMI MPU

’KHUBJICHHI BIJI TOUYKH A

BianosiaHo 10 1p0ro Iy a-1.0a = 433,1 A 3a Bupaszom (1.23)
433,0<206,3-(1,0-10,6 - 1,0-1,3) - 2,
433,0 < 568,6 — 19 ymoBa JOJEPKYETHCS, IO MIATBEPIKYE — Kabelnb

MPOXOJIUTH 3@ HArPIBaHHAM B MIC/ISIABapIHHOMY PEKUMI MPHU >KUBJICHH] Bl TOYKU
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A. AnanoriuHo Bubupaemo mnepepisz kadeso Ha BCIX IUISHKAX MEPEeXi i 3aHOCUMO
B Tabm. Tabm. A.13.

[Tig yac po3paxyHKiB BHUSBWIOCH, 1m0 Ha ninsHkax TII3-TII4, TII4-TIIS
Kabellb He BUTPUMY€E BHMOTH HarpiBaHHs B IiciisaBapiiHOMy pexumi. s Bu
KOHaHHS BUMOTH MpHIIMaeMoO Tiepepi3 kabemto Ha CTYIIHb OLIbIle 1 MepeBipseMO
oOpaHMii BapiaHT, SKIIO BapiaHT 3aJ0BOJIbHSE BHUMOI'aM OCTAaTOYHUN BUOIp
bikcyemo.

Jlns mepeBipku kalenio B MicC/saBapiiHOMY pPEXHMI TPU KUBJICHHI Bif

TOYKH A’ cxeMma »KuBJeHHs MicbKkuX T1I MaTrMe BUTIIST:

1 A 5, 95A 3 1494 , 200A 5 246A g 294A 7 345A gg 433A
A | ——  —— > — " — — —  — A

[43,9A] [51,6A| [54,2A] [50,6A| [458A| [48,9A] [50,3A| |87,8A]

Pucynok 1.13 - Cxema >KUBJIEHHS M1JICTaHLINA B MICII aBaAPIHOMY PEXUMI ITPU

’KUBJICHHI BIJI TOYKHU A'

[IpoBoIMMO aHaNOTI4HI PO3PaXyHKH, SIK 1 B TIEPIIOMY aBapIMHOMY PEKUMI,
pe3ynbTaTH iX 3BOAUMO B Ta0u. A.13. SIkmio Ha Oyap-sAKii JUISTHII Mepexi KaOeb
3a NPUIYCTUMHUM CTPYMOM Ha HarpiBaHHS B IICIsaBapIMHOMY pEXUMI HE
MPOXOJIUTh, TO 30UIBIIYEMO Tiepepi3 Kabento Ha OAHY a00 JBa CTYIEHS 3aJIeKHO
BIJl TOTPEOU # 3aNMCyeEMO B TaOIMIIIO.

[Tpu BuOOpPI mepepizy kabemnto Ha AULSHIN 4-5, 7€ B HOPMAIbHOMY PEXUMI
CTpyM BIJCYTHIM, CJiJi CKOPUCTATUCA CTpyMaMu TMicisiaBapiiHOTO pexumy. B
NepuioMy aBapiiHOMy pEXHUMi CTPyM Ha ILil AUISHII JopiBHIOE 232.8 A, a B
npyromy — 200,3 A (muB. nomaTok Tada. A.13). Buxoasuu 3 HaWOUIbII Ba)KKOTO
MEPIIOTO aBapiiHOTO PeXUMY ISl Li€l AUISHKH, BUOUpaeMo cTpyM — 232.8 A.
Kabenp cknaneHo i3 18ox, 232,8/2 = 116A. Bubupaemo nepepis kabens 35 Mm? i3
npunyctumuM ctpymom 115,0 A, (micnsaBapiiitamii ctpym 143,8 A). IlepeBipum,
YW 3a/I0BOJIbHSIE BiH YMOBI MPUITYCTUMHUN CTPyM KaOeito, 10 3aJ0BOJIbHSE I

YMOBI:
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232,2<143,8 - (1,0-1,04:1,0-1,3)-2
232,8 < 396,3
YMOBa BUKOHYETBCA.
3 T1abnuuHuX JaHuX (nomatok Tadn. A.21) BuOUpaeMo MNPUITYCTUMUMN
micnsaBapiianii ctpyM 93,8 A (maBa kaOerni), 10 BiAMOBimae mepepizy Kabemro
35 MM,

PozpaxyeMo AU B HOpPMaJIbHOMY pEXKHUMI poOOTH ISl AUISHKU

TII4-TIIS

AU =1/10-[36,4+4,11=0,04%

Brpartu Hanpyru B aBapiiHOMY pexuMi poOOTH

AU™ =2:0,04%= 0,08%

[Ipu cymapHOMYy 3Ha4€H1 BTpAT B HOPMAIbHOMY PEKUMI:

ZAU Z.H = 1,514+0,236+0,078+0,119+0,038+0,052+0,054+0,806 =

=2,89%

[leli mMoOka3HMK HE MEPEBMILYE TOMYCTUMHI pIBEHb BTpPAT HANpPYrH IIO
oOMexeHul 3HaueHHIM 4%

OTpI/IMaHi IICPCTHUHHU Ka6eHiB, IO 3aJ0BOJIBHAIOTH BUMOTI'aM BTpPAT HAIIPYI'H

3BE€IEMO B TAOIUIIO

Tabmuus 1.13 — Ilepetunn kabeniB, U0 330BOJBHSAIOTH BUMOTaM BTPAT HAIIPYTH

A- TII1- | TII2- | TII3- | TII4- | TII5S- | TII6- | TII8-
HaliMenyBaHHs TII1 TII2 | TII3 | TII4 | TIIS | TIl6 | TII7 9-A'

1 2 3 4 5 6 7 8 9

OcTato4yHuil yTOUYHEHHUH
nepepi3 kabens 3a

JICT,mm? 2x70 | 2x50 | 2x35 | 2x35 | 2x35 | 2x25 | 2x50 2x95

[Ipunyctumuii ctpym

kabems, Impur, A 2x165 | 2x140 | 2x115 | 2x115 | 2x115 | 2x90 | 2x140 | 2x205
AKTUBHMH omip kabens 1o

ninsakam, OM 0,35 0,07 | 0,03 | 0,07 | 0,05 | 0,07 | 0,03 0,20

PeaktuBHMit omip kabesst

1o JinsiHkaM, Om 0,06 | 0,01 | 0,00 | 0,01 0,00 | 0,01 | 0,00 0,05

Brpartu nanpyru B
HOPMAJIbHOMY PEKHMI, 1,51 0,24 0,08 0,12 0,04 | 0,05 0,81
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[Iponorxenus tadma. 1.13

1 2 3 4 5 6 7 8 9

Cymapsi BTpatu Hanpyry, | 2,90

Brpara nanpyru B

MiCIsaBapiiHOMY PEKUMI, 3,03 0,47 0,16 0,24 0,08 | 0,11 1,61
CymMmapHi BTpaTu B
nicisaBapiiHomMy pexumi, | 5,79

Brpata noryxHocTi B
micisgaBapiftHOMY pexXuMi,

kBT 128,71 | 16,79 | 4,17 | 4,09 | 0,62 | 1,78 63,61
CymapHi BTpaTu B

TicIsiaBapiftHOMY PEKUMI,

kBT 220,63

1.3.5 TexHiko eKOHOMIYHE MOPIBHSIHHS BapiaHTIB cxeMm Mepexi 10 kB
Bu3HaueHHs1 HailOUIbII €KOHOMIYHOTO BapiaHTa CXEMHU €JIEKTPOIOCTayaHHs

IIPOBOJUTHCA HIJIAXOM HOpiBHHHHH 3HAYCHb ITIOBHUX ITPUBCACHUX BHUTPAT 3j2

3j= Bj+kH'Kj 4 (135)

1€ B;,— piuHi BUTpaTH BUPOOHUIITBA, [epH./piK];

k, — HOpMaTHUBHUN KOE(IUIEHT €(PEKTUBHOCTI KAamiTAJIOBKIAAEHb (s
pPO3paxyHKiB B eHepreTuill k, =0,12 );

K; — onHOpa30B1 KamiTaJOBKJIaI€HHS B €IEKTPOYCTAHOBKY, [miuc.epH] .

pluHI BUTpaTH BUPOOHULTBA B; y CBOIO uepry BHU3HAYaKOThCS

CHIBBIIHOIIICHHSM:

Bj = Ba+ BO+ Bemp en s (136)

ne B, — amopruzamiitHi BimpaxyBaHHsS (BiIpaxyBaHHS Ha PEHOBAIIO 1
KaImTaJIbHAM PEMOHT), [TpH./piK];
B, — BUTpaTu Ha 0OCIIyrOBYBaHHS €JIEKTPOYCTAHOBKH (ITIOTOYHUNA PEMOHT 1

3apruiaTa nepcoHany), [epH./pikl;
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Bemp e — BTpaTH, OOyMOBIIEHHI BTpAaTaMy €JIEKTPOEHEPTrii B MPOEKTOBAHIN
CJICKTPOYCTAHOBIII 3a PiK, [epH./piK].

AmMopTu3aliiiHi BiipaxyBaHHs B, Bu3HaunMo no ¢popmyii:

BGZR}KOM aKOM—l_ R}ﬂaﬂ, (1‘37)

e o — HOpMa aMopTU3amiHuX BimpaxyBawb, (it PII 0=6,3%, nns
Ka0enpHUX JiHIN Hanpyroto 10 10xB BkiouHO 0=3%, mis komipok 10xB A 0=4%
nis TII 10 kB 0=6,4%).

Butpartu Ha 00cIyroByBaHHS €IEKTPOYCTAHOBKH BU3HAYMMO 10 (OpMyIIi:

B0=K}KOM fkom"‘ R}fl éﬂ‘ (138)

[{i BuTpaTu 3ayiekaTh BiJ pi3HUX (HAKTOPIB (THUILY €JIEKTPOYCTaHOBKH,
TEXHIYHUX TapaMeTpiB OCHOBHOTO YCTAaTKyBaHHS 1 T.1.) 1, SK MPaBUIIO, HE
NIIJAI0TECA €AUHOMY HOPMYBAHHIO JJIsi PI3HOMAHITTS €JIEKTPOYCTaHOBOK. Y
CHUCTEMaX EJICKTPOIOCTa4YaHHsS MICT HOPMHU BiJpaxyBaHb Ha OOCIyroBYyBaHHSA 1
PEMOHT CKJIa/Ial0Th:

ne &= 2% — nns PIT 10xB;

& =1,5% — nns i1l Hanpyroro 10 10 kB BKIIOYHO

& =2% — nst koMipok 10xkB A;

§E=4% — nna TII 10 xB.

3aTpaTd  BUKJIHMKaHI  BTpaTaMd  €JEKTPOCHEprii B  IMPOEKTOBaHiN

€JIEKTPOYCTaHOBI 3a PIK By e, BU3HAUUMO 11O (GOPMYJIL:

Bsmp eﬂzﬁ 'Aepiq s (139)
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ne f — cepeaHsi coOIBApTICTh €IEKTPOCHEPTii B €Heprocuctemi [epH./kxBm

(mputimaemo Tpu Ty ~ 400 200, 7=2000200 nns teputopie YKpaiHu

B=1,5894 rpu/kBT ron).

A€, _piuHI BTPATH EIEKTPOEHEPTIl B €JIEKTPOYCTAHOBI, [KBm 200].

Piuni BTpatu enexkrpoeneprii A€,;, BU3Ha4a0Thes 0 GopMyJIi:
A€piq:APniH ’ T+APnp.Tp ‘T+APt, (1.40)

ne —t — 8760 200 — yac pobOTH Ha PIK;

AP,iyv=AU,opwliyv — BTpaTH aAKTUBHOI MOTYXHOCTI B JIIHII 1pHU

MaKCUMaJIbHOMY Haganmadjcenni, [kBm].

AP, mp = 8 KBm — T€ ) caMe y IPOBIIHUKAX TpaHC(HOPMATOPIB,
APy mp kBm — T€ % came y cTaini TpaHc(OpMaTopiB.
TexHIKO-eKOHOMIYHE MMOPIBHSAHHS CXEM 3p0OHMMO JUIsl IBOX BapiaHTIB
Bapianrt 1- )uBisul Mepexa MaricTpaib, MaricTpaib.

BapiaHT 2- )uBJIsIYl MEpexa MaricTpab, METIs

Tabmuusg 1.14 - Po3paxyHOK KamiTaJlbHUX BKJIaJ€Hb y OyIIBHUITBO Mepexi 10xB

I10 ABOM BapiaHTaM

oy Bapricts BapiaHTa, THC. TPH.
HaiimeHnyBaHHS elleMEHTIB Opunuus | THC. [lepiwmii BapianT Jpyruii BapiaHt
e T FP;;/I% Kinbk. Bapricts, Kinbk. Bapricts,
THUC. TPH. THUC. TPH.
1 2 3 4 5 6 7
3x240 KM 482,52 | 0,00 0,00 0,00 0,00
3x185 KM 213,36 | 2,80 597,41 0,00 0,00
3x150 KM 174,82 | 0,00 0,00 0,00 0,00
3x120 KM 141,41 | 0,33 46,95 0,00 0,00
3x95 KM 118,56 | 0,52 61,18 3,70 438,67
3x70 KM 89,01 0,34 29,91 2,80 249,23
3x50 KM 59,07 | 0,13 7,56 0,31 18,19
3x35 KM 42,81 0,00 0,00 0,18 7,66
3x25 KM 38,55 0,65 24,98 0,00 0,00
Pazom - - 767,98 - 713,76
Po6orta 3 mpoknagaHHs Mepexi 333,20 766,09
Bapricts PII, THC.IpH. 60,00
Vcr,.oro no mepexil OxB i ) ) 1161,18 i 1479,85
KaliTaJbHUX BKJIAJEHb
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Ta6mus 1.15 - Po3paxyHok BTpar

HaitmenyBanus ITepmmii BapianT Hpyruii BapianT
Ycporo BTpart 1o BapiaHTy, KBT 106,87 220,63
IIpuBeaeHui yac MaKCUMaJIbHUX BTPAT, 4ac 2000 2000
Piuni BTpatu, MBT roz. 213,74 441,26
I{ina BTpar, rpH., KBT rosa. 1,5894 1,5894
Bapricts BTpar, TUC. IpH. 339,71 701,34

Ta6mus 1.16 - [lpuBeneni BuTpaTu

Ne HaiimenyBaHHs BTpaT Hopmatus Hep TR p yri
/1 BapiaHT BapiaHT
1 | AMopTH3arliifHi BigpaxyBaHHs -
2 | Ku, tuc. rpH. 0,03 34,84 44,40
4 | Ycporo, THUC. TPH. - 34,84 44.40
5 | BigpaxyBaHHS Ha PEMOHT -
6 | Ku, Tuc. rpH. 0,02 17,42 22.20
8 | Ycworo, THC. TpH. - 17,42 22,20
9 | BapricTth BTpar, TUC. TpH. - 375,06 746,25
10 | Ycporo piyHHMX BTpaT, THUC.TPH. - 375,06 746,25
11 | IlpuBeneHi KamiTalbHI BTPATH, TUC.TPH. 0,12 139,34 177,58
12 | IlpuBeneHi BUTpaTu, TUC. TPH. - 514,40 923,83

3 IpPUBEICHOTO TEXHIKO-€KOHOMIYHOTO ITOPIBHIHHS BUIHO, IO PI3HUII MK
BapianTtoM 1 1 2 cknagae 79%. BapiaHT ABONpPOMEHEBHII MEHII 3aTPaTHUM, OTKE

oOupaemo Bapiant Nel.

1.4 Po3paxyHOK po3noAUIbHO1 enekTpruuHoi mepexi 0,4 kB

1.4.1 Bubip cxemu 1 napametpiB mepexi 0,4 kB

Ha nanpysi 10 kB BuOpana nBompomeHeBa cxema eJIEKTPOIOCTadaHHS 3
nBox TtpaHchopmatopuumu TII, Tomy posymuo npuiinartu s mepexi 0,4 kB
JIBOIIPOMEHEBY CXEMY 3 OJHOCTOPOHHIM HUBJICHHSM BiJl pi3HUX cekilii oaniel TII
[1].

Cucrema BHYTPIIIHBOTO CIEKTPOIIOCTAYaHHS KOMYHAJIBHO-TTOOYTOBUX
CIIOKMBAYiB  3aJ€KHO BIJl XapaKTepy CIOXKHKBAdiB, iX  EJIEKTPUYHOTO
HABAHTAKEHHS, BIJIMOBIATBLHOCTI  €JIEKTPONpPHUIIMAdiB  MOXe OyTH JTOCUTH

CKJIQHOIO.
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Sk mnpaBuio, MicIleM pPO3MEXKYBaHHS MIChKOI EJEeKTPUYHOI MEpexi 1
BHYTPIIIHBOI MEPEX1 CIOKHUBaya € BBIAHO-po3noAuIbHMNA mipucTpiit (BPIT). Sxwmii
MIPU3HAYAETHCS TAKOXK JIJIST 3aXUCTY MICBKOT MEPEXkKi BiJl MOKIMBHX YIIKOKEHB Y
BHYTPIIIHIA MepexXi CHOXXKHBada 1 PO3MOJUT EJIEKTPOCHEpPrii MDK rpynamMu
BHYTPIIIHIX MEPEXK EIEKTPOYCTAHOBOK.

Biguuii posnoainsauit npuctpii (BPII) BcTanoBiaeHO Ha BBOMI B OY/IIBIIIO
B IiJBaJbHOMY TmpuMimieHHi. JKuBneHHs 3paificHioeTbes Bim TII 3 naBOMa
TpancpopmaTopamu MOTyx HICTIO SHOM.Tp = 630 kB A KkoxeH.

Ha oMy etami mNpoekTyBaHHS HEOOXIHO BHOpaTH Mepepi3u Mepexi
0,4 kB. OCHOBHOIO BUMOT OO SIBIIIETHCS JAOIYCTHMA BTpaTa HaIPYyTH.

Ctpym B kabemi:

- B HOpMaJIBbHOMY PEXHMI:

I > (A) (1.41)
" n3-U, Y J '
- B MiCJIsIaBapitHOMY PEXHMI:
I > (A) (1.42)
p_aeap (n—l)-\/g-UH ’ 9 .
ne:
S, - HOMIHaJbHAa pO3PAaXyHKOBA MOTYXHICTb JKUTJIOBUX OYyIMHKIB 1

rpoMajicbkux OyaiBens, kB-A, (o Tabmuisax A.11, A.12, 1.3);
N - KUIBKICTD KUBJITYMX KaOeJIB;
U, - HOMIHanbHA Hampyra Mepexi, kB.

Jonyctumuii ctpym kaodento [1]:

I)IOH:RI'RZ'R3'IH.)13(A)9 (143)
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ze:

R — xoeoimieHT 3aBaHTaXeHHS KaOEJIbHOI JIiHI{: B HOPMaJbHOMY PEXHUMI
R,=0,57; y micnsaBapiitHomy pexumi Ri=1,15 nis enextponpuiiMayiB 2 kaTeropii
HaaiMHOCTI [1].

R, — mompaBounuit koedimieHT Ha CTpyM I KabOeliB 3aJeXHO BiJ
temrnepaTypu 10Bkius, R,=1,0;

R; — mompaBounuii koediIlieHT Ha KUIBKICTh MpaIOUYuX KabeliB, IIo
Jexath mopyd B 3emiti, R3=0,9 - nns aBox kabemnis, R3=0,8 - ns 9oTuphox kabenis
THX, IO JICKATH B 3eMI1, BigcTanb Ha cBiTiIO 100 MM [9, Tabmums 11 3.3];

I, — HOMIHAIBHO JOMYyCTUME CTPYMOBE HAaBaHTAXKCHHS Kabemo 3a

PO3paxyHKOBUX YMOB MPOKJIAJICHHS, 3T1HO [5].

Pucynok 1.14 — Mepexa mia’eaqnans Oyaunkis 1o TIT (0,4 kB)

[Ipukiax po3paxyHKy BUOOpY nepepizy mepexi 0.4 xB.
bynisnst Nela Big TTINe2.2:
Pp =260,5 kBrT;
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Q,=89,4 kBAp;

S, =/260,5> +89,4> =275.4 kB A;

2754
77 2.1,732-038

=209,2 A;

275,4

I vuur= =418,4 A.
P8 (3 _1)-1,732- 0,38

[lopiBHIOIOUM PO3PAXYHKOBI 3HAYEHHS CTPYMIB 3 PpPO3PaXyHKOBUMU
JOMYCTUMHUMH 3HAYEHHSIMU CTPYMY B HOPMaJIbHOMY 1 MicC/siaBapiiHOMY pexkuMax
o Taba. A.29 BubupaeMo nepepi3 CTPyMOIPOBIIHOI KA Kabemo S=2-95 kB.MM.

Bubupaemo kabenbr Mapku 2-(AALIBY - 3-95+1-35), BianoBigHO 10
pexoMenpauii [4]. Bubip cxemu, KOMyTalIHHOTO YyCTAaTKyBaHHS 1 3aXHCHOI
anapaTypu ycepeauHi OyJiBii He poOumo, ockuibku BPII, 3aificHeHuil THIIOBUM
IPOEKTOM.

[lepeBipssemMo BUOpaHuii mepepi3 OO BTPATL HAIIPYTHU.

Jlist sxutinoBuX OyAMHKIB HAMOUIBIII JOIYCTUMI BTPATH HANIPYTH CKIIAJAI0Th
He Outbiie 3,5% B HOPMAJIbHOMY pEXuUMIi 1 He Ounblie 7% B micisiaBapiftHOMY

pexumi [1].

Pp ) rK‘.Jl. +Qp x
U2 .10°

HOM

AU = =2 .100,(%), (1.44)

ne:
Py, Qp - akTHBHA 1 peakTUBHA PO3PaXyHKOBA MOTYXKHICTh 3 Tabmump A.11,

A.12, 1.3, kBT, kBAp;

T, Xk - AKTUBHUM 1 IHAYKTUBHUN Oomip KaOenbHOI JiHii, OM:

ro'L

Ven. =

, (Om), (1.45)
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xy-L

X, = ,(Om), (1.46)
ne:

To, X0 - AKTUBHUHN TTUTOMUM 1 IHAYKTUBHUH omip KaOeapHOi JiHii, OM/KM;

L - noBxxuHa KaOCILHOI JIIHIT, KM;

N - YHCJIO TPAIIOIYUX KaOeJiB.

[To popmymax (1.45) i (1.46) 3HAXOAUMO:

L =0,085 xwm;

10=0,33 OM/KkM;

x0=0,082 Om/xmMm;

_ 0,33-0,085 ~0,014 . Ou;

rK.ﬂ.

0,082 -0,085
X =

K.J.

=0,003, Owm;

Brpartu Hanpyru Ha JiHi1 cKiIagaoTh o ¢popmyi (1.44):
- B HOpMaJIbHOMY PEXHMI:

~260,5-0,014 +89,4 - 0,003
P 0,38%-10°

AU -100=0,98% < 3,5%;

YMOBa BUKOHYETBCH.
- B MiCJIsIaBapItHOMY PEXHMI:

AU =2-0,98%=1,95% < 7%. YMOBa BUKOHYETbCS.

nlasapp.
[Tpuitmaemo mepepis kabento 295 kB.MM
Jani po3paxyHKH aHAJIOTI4HI, pe3ylbTaTH po3paxyHKiB s mepexi 0,4 kB
npuBeieH] B JoaaTtky b tabnuis A.14.
[Tpu mpoxiaienHi KabenbHUX JIiHIM HeoOX1AHO BpaxoByBaTu Bumoru CHull
2.07.01-89, B sKMX HOPMYETHCS BIJICTaHI BiJl CHJIOBUX KaOeiB [0, :
- (ynnmamenrtiB OyxaiBens, He meHie 0,6 MeTpa;
- 0OpTOBOTO KaMEHIO BYJIHIII, TOPOTH HE MeHIIe 1,5 meTpa;
- (ynnamentiB onop JIDII no 1 kB 3oBHImHBOrO ocBiTieHHs He MeHie 0,5

MeTpa.
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3 ypaxyBaHHSM ILIMX BUMOT, Ipokiagaemo kabenbHi JjiHil. [lepeBipka KJI
0,4 kB 1o TepMiuHiii CTIMKOCTI HE poOuThes 3rimHo [3]. 3 momatky A Tabmuis
A.14 BuAHO, 10 OCHOBHUM KpHUTEpIEM IpH BUOOpI mepepizy KaOenbHHUX JIHINA €
nomyctiMa BTpatra Hanpyru. lle Bumarae 3HayHOro 30UIBIICHHS MEpepizy
CTPYMOITIPOBITHOT JKUJIH.

1.5.2. Po3paxyHok pexxumiB mepex 0,4 kB

Po3paxyHOK pexxuMiB MPOBEACHUI 32 METOJMKOIO BUKIIAJIEHOIO B [9].

BimoMmi moTy>KHOCTI HaBaHTaX€Hb OY/TIBEIIb :

Sp=Pp+j-Qp (kB-A).

Bigomi onopu IinsiHOK JIiHIH :

Zy 5= Teat J Xen, (OM).

BTpatu moty)HOCTI B JIiHIT BU3Ha4YaroThCs [9] 3a popmyioro:

P2 + 2 .
= KU2 QK . (rK.fl. + J ’ xK._/l.) 7(KBA)9 (147)

HOM

AS

ne:
Py, Qk - aKTUBHI 1 peaKTUBHI TTOTY>KHOCT1 HABAHTAXKCHHS y KIHII1 JIHIT;
Tk, Xcn - OTTIOPH KaOEIBHOI JIHI.

[IpuBenemMo cxemy 3amileHHs 171 pO3paxyHKy pexxumiB mepexi 0,4 kB Ha

puc. 1.15.
St Six Son Sok
_— _ —_ N
T 1 X 1 Ten2 X 2
L ,{ AR AR
_1 0.5Qckn I "1 0.5Qck.. i e
0.5Qc k.7 0.5Qc k.71
. 4 . 4 VYV
- STH3 - SH36 . - S - SH36 - SH3r =
H36 > Shar

Pucynok 1.15 - Cxema 3amitieHHs Jjist po3paxyHKy pexxumy mepexi 0,4 kB
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IMpuxnan po3paxyaky it aistHKA Mepexl 0.4 kB TIINe3 - oymiBiaaNe306 -

OyniBasaNe3r.
Posrnsuemo niniro TI13-TI13.1-TT13.3
Saxine36=126,7+j-45,6 kB-A;
Saan3r=173,94):63,7 kB-A;
Zy 5. TIT3 - 31 Ne36=0,016+j-0,002 Om;
Z 1. 371 %36 - 31 Ne3r=0,014+j-0,003 Om;

QC.K./I.
2

Benuuun B pO3paxyHKaxX HE BpPaxOBYEMO, OCKIJIBKM BOHa AYIKC
b

MaJia i3-3a MaJIeHbKUX BificTaHel Mix OymiBismu (6mmsbko 107...10°).
[ToTyxHICTh y KiHII JiHIT Mi>K OyaiBiasiMu Ne36 1 Ne3r:
S¥Ne36-Nar = Snear = 173,8+)°63,7 kB-A.
Btpatu notyxHocTi B JiiHii MK OyaiBiassmMu Ne306 1 Ne3r:

AS _(173,9° +63,7°)*107°
K.71.30N306—30N32 0,382

(0,014 + j-0,003)=

=3,3+j-0,7 xB-A.

[ToTyxHICTh Ha MOYATKY JiHII MK OymiBiasiMu Ne36 1 Ne3r:
SHyez6ne3r= S¥vsr + AS Nssnesr = 173,9+§°63,7 + 3,3+j°0,7 =
=177,24j-64,4 kB-A.

[ToTtyxHictp y kil JiHii TITINe3 - Gynismisg Ne36:

S*rrm3-pe3s = SMreso-resr + S nezs =

= 177,2+j64,4 + 126,7+j45,6 = 303,9+j110,0 xB-A.
Brpartu notyxunocTi B iHii TTINe3 - Oyaisis Ne36:

(303,9% +110,0*)*10°
0,38

(0,016 + j-0,002) =

AS k.. TIIN3—No36 —

=11,58+j-1,5 xB-A.
[ToTyxHicTb, 1110 noctynae 3 muH TIINe3 1o 6yniBens Ne36 1 No3r:

— QK K —
STH3-N236-N93I‘ =S TIT3-Ne36 + AS TII3-Ne36 —

303,94j110,1 + 11,6+j1,5 = 315,5+j111,5 kB-A.
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Jami yci po3paxyHKH aHaJOTI4YHI, pe3yJIbTaTH PO3PaxyHKIB 3aHOCHMO B

Ta0IUITO (JToAaTOK TabauI A.15).

1.5 Bubip enextpoycrarkyBanHs Hampyroro 1o 1000 B

OnHMM 3 OCHOBHUX 3aBJaHb MPU MPOEKTYBAaHHI CUCTEM E€JIEKTPOTIOCTAaYaHHS
€ 3aBJaHHS BHUOOPY €JIEKTPOyCTaTKyBaHHsS. BuOupaHe eneKTpoycTaTKyBaHHS
MOBUHHE CIIPaBHO 1 HAAIMHO MpalloBaTH B yCiX TPUBAIUX pekuMax. Tpupanuii
PEXUM POOOTH EIEKTPOTEXHIYHOTO MPHUCTPOIO - L€ PEKUM, 1110 TPUBAE HA MEHIII,
HDK HEOOXI1JTHO IS JOCSATHEHHS CTajoi TeMIepaTypy HOro 4acTWH MpU HE3MIHHIN
TeMIepaTypi 0X0oJoKyr4oro cepegosuiia [10].

VY enekrpoycranoBkax a0 1000 B ocHOBHMII BuOIp €I€KTPOYCTaTKyBaHHS
pooutbcst Ha TII 10/0,4 xB. Ilpuitmaemo mo ycranoBku KTII 10/0,4 kB 3
HOMIHAJIBHOIO MOTY>KHICTIO BCTAHOBIIIOBaHUX TpaHcpopmaropiB 630 kB-A, tunom
cuiioBoro tpancopmaropa TM. EnexkTpoycTarkyBaHHS KMTIOBUX 1 TPOMa/ICBKUX
OyZiBeNIb BUKOHYETHCS 110 TUTIOBUX MPOEKTAX.

CnouaTky HeoOxiaHO BUOpaTu Tvnu mad Ha croponi 0,4 kB:

- BBijgHa mada;
- miHikHa wada;
- cekIiiHa mada.

Y TII 10/0,4 kB B PY 0,4 kB npuitMaeMo 10 yCTaHOBKM HACTYIIHI THIIA

mad:

- BBigHoto Tuny [HIBH-1;

- muiiani Tuny JTH-1;

- cekuiinui tuny IICH-1.

OmmHoBKa TaHesnel mux mad cTiiika npu ynapaux crpymax K3 mo 50 xA.
[Taneni BIAKPUTI 3ropH 1 333y 1 NpU3HAYEH] JJI1 YCTAHOBKUA B MPUMILIEHHAX 3
TemriepaTyporo noBitps Big - 40°C mo +40°C 1 BimHOCHOIO BoJoricTio A0 80%.
[Tanen AomMycKarOTh OJHOCTOPOHHE 1 JIBOCTOPOHHE 00CIyroByBaHHs. OCHOBHI

TexHIYHl mani mad npuBeneHi [6, tabmumsg 9-11]. YV xommuiekt mad BXOIATH
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BBIJIHMI BUMHKAY, CEKIIHUN BUMUKA4, pyOUIIbLHUKH, TPAaHCHOPMATOPU CTPYMY,
3armo01KHUKH.

Jlnia mpukiaxy npoBeneMo Bubip ycratkyBanus s TI1-2:

1.6.1 Bubip aBTOMaTHYHUX BUMHKAY1B

ABTOMaTHYHI BHUMHKA4l 3 TPUPOJHUM TMOBITPSIHUM OXOJIOKEHHIM
NpU3HayYeHl I BiJIKIIOYEeHHs cTpyMiB K3, mepeBaHTaxeHb, HEMPUIYCTUMHX
3HIDKCHHSIX HamlpyTH, Uisl ONEPAaTHMBHUX BKIIOYEHBb 1 BIJIKIIOUYEHb EJICKTPUYHHUX
JaHIoriB Ha Hanpyry g0 1000 B.

ABTOMaTHYHI BUMHUKA4l pO3paxoBaHl JJii poOOTH B TPUBAIOMY PEXHMI 1
MpU3HAYEH] I eKCIUTyaTallli B HACTYITHUX YMOBaX:
- ycTaHOBKa Ha BHCOTI He Ounbiie 1000 M Hazx piBHEM MODS;
- TemImepaTypa AOBKULISA 3MIHIOETbCS B Mexkax BiJl - 40°C (6e3 BUmagaHHs pocH 1
iHero) no +40°C;
- BigHOCHA BOJOTicTh He O1bIe 90% npu 20°C 1 He 61unbie 50% mpu 40°C;
- JOBKULIS - HEBUOyXOHEOe3NeuHe, HE MICTUTh CTPYMONPOBIIHMA MW B
KUIBKOCTI, 110 TMOpPYyIIye poOOTy BHUMHKaya, 1 arpecuBHI rasu 1 Tapu B
KOHIICHTpAIlii, [0 pyHHYIOTh METAJIH 1 130JIA1110;
- MiCIle YCTAaHOBKH aBTOMAaTUYHOTO BHMHKAYa 3aXWINEHE BiJl TIOMAJaHHS BOIH,
MacJja, eMyJbCiii 1 ToMy MoA10HE;
- BIJCYTHICTb O€3MOCepeAHBO1 Al COHAYHOI 1 paAl0aKTUBHOT paaiallii;
- BIICYTHICTb Pi3KHX IMOIITOBXIB (yAapiB) 1 CHJIILHOTO TPSICIHHS;
- BIOpaIisg Micib KpituteHHs 3 yactoToro a0 100 I'ip mpu npuckopeHHi He OibIie
0.7 g.

Bub6ip aBTomartiB pooutses [10]:

- 110 HANpy31 YCTAHOBKHU:

U,em <U

HOM ;
- [I0 POy CTPYMY 1 H1Or0 MPU3HAYECHHIO :

l, <1 .1 <I,@.;

HOpM HOM?® ™ max HOM?

- 10 KOHCTPYKTUBHOMY BHKOHAHHIO;
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- 110 CTPYMY, 1[0 TPAHUYHO BIAKIIOYAETHCS, :

T30 < Lo

- 110 €JCKTPOIUHAMIYHIN CTIHKOCTI:

Iy S e

1.6.2 Bubip BBITHOTO BUMHKa4a

Bubip mapamerpiB BBIJHOTO BHMHKaya BH3HAYAETHCS PO3PAXYHKOBUMH
3HAYCHHSMH CTPYMIB B HOPMaAJIBLHOMY PEXHUMI, MMiCIsIaBapIiHOMY PEKHUMI, a TaKOX
ctpymiB K3.

Bubupaemo B AKOCTI BBIZHOTO BHUMHKAda aBTOMATHYHUN BUMHUKAY
TPUMOJIOCHUM JIJIS1 MEPEXK 3MIHHOTO CTpyMy Harpyroro 10 690B tumy

PosmmmdpyBanHs MapkyBaHHs —aBTomara (BHpoOHMHTBA Kypcbkoro
eJIeKTpoarapaTHoro 3aBojy): BA 55-43 344710 00 YXIJI3

BA 55 — BuMHMKau aBTOMaTU4YHUN CENEKTUBHUN (BUTPUMKA Yacy IpHU
HAJICTPyM1);

43 — na HoMmiHaNbHUM cTpyM 1600 amrmiep;

34 — Tpu MOIOCA; 3 HAMIBIPOBIIHUKOBUM PO3YEILIIOBAYEM JIJIsl 3aXUCTY Bij
HAJICTPYMIB 1 CTPYMiB YBIMKHEHHS;

47 — HasABHICTh HE3aJIGKHOIO PO3YEILIIOBAayYa, JOJATKOBHUX KOHTAKTIB 1
KOHTaKTa CUTHaII3allli 3aXKCHOTO CIpPaIIOBaHHS;

10 — pyuHmii IpUBi, CTAlllOHApHE BUKOHAHHS; 0€3 TOAATKOBHX MEXaHI3MIB;

00 — cryminp 3axucty: IP20 — camoro BupoOy; IPOO0 — kOHTakTHHX
M1J1€THYBAY1B;

YXJI3 — xmimartnune BukoHaHHs Y XJI (mpaie3gaTHICT, B MOMIpHOMY 1
XOJIOJHOMY — MAakpoKJIiMaTi) 1 Kareropis po3TauryBaHHs 3  (HeomasroBaHI
OPUMIIICHHS 3 JaxoM 1 TPUPOAHBOI BEHTHIIAINEIO, TEMIEpAaTypud HE3HAYHO
BIJIPI3HSIOTHCA BT Byan4HMX) 3a crangaptom ['OCT 15150.

BAS55-43 344710 00YXJI3 1600A 3 mapamerpamu:

U,,. =400 B;

1, =1600A;
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I,,. =63 KA.

1.6.3 Bubip pyOMIbHUKIB

PyOmbHIKOM Ha3MBAETHCS HEABTOMATUYHUIN BUMHKAY 3 PYYHUM TIPHBOJIOM
Ha JIBa TMOJOXEHHSA (BKJIIOYEHO, BUMKHEHE). PyOWIBHUK, NpU3HAYCHUH Jis
MIOYEPTroOBOTO IMiAKITFOYCHHS 10 ABOX PI3HUX JIAHITIOTIB, HA3UBAETHCS TIEPEMHUKAYEM.

PyOwnbHMKY TIpu3Ha4YeHl UIsi HE YacTUX HEABTOMATHYHHX BKJIIOYCHB 1
BIJIKJIIOUYEHb CHJIOBHX EJICKTPUYHHMX JIAHIIFOTIB 3MIHHOTO 1 MOCTIHHOTO CTPyMy B
IPUCTPOSAX PO3MOJLITY €NEKTPOCHEPTIl, Y TOMY YHCII 1 B KOMIUIEKTHUX MPHUCTPOSIX
[8].

Bubip pyounsHukiB pooutscs [10]:

- 110 HANpy31 YCTAHOBKH :

U,on <U

HOM ;
- 110 POy CTPYMY 1 KOO MPU3HAYEHHIO :

l,..<I .1 <I .

HOpM HOM? ™ max HOM?
- 110 KOHCTPYKTUBHOMY BUKOHAHHIO;
- 110 €JeKTPOJUHAMIYHIN CTIMKOCTI:
iy < inp'c;

- 110 TEPMIYHIN CTIMKOCTI:

B <I’  *t

mepn Lmepm

B sikocTi mpukiiagy HaBeaeMo TpUKIaA BUOIp pyOMJIBHHMKA JJISl YCTAHOBKHU
Ha nouatky kabenpHo1 miHIT TII2 - 6yaiBns Ne36/2.

Po3paxyHKoOB1 yMOBH JIJ1s1 BUOOPY pyOMIIbHMKA HACTYIIHI:

Uson= 380, B;

Liopw= 41,8 A;

Lyace = 83,7 A;

iy =11,5kA;

BK = 82 - 1 = 66,6 kA’c (TepMiyHa CTiMKICTh BHM3HAYAETHCA MPH

trepu=1 C).
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[Ipuiimaemo a0 ycraHoBKM pyOunbHuk Ttunmy BP32-35 B31250 3
napaMeTpamu
Uson =380/660 B;
Lo =250 A;
Lip. or =14 KA;

12 kp  —82.1=64 kA2-c.

mepm mepm

1.6.4 Bubip 3ano01>kHUKIB

3ano0KHUKOM HA3WBAETHCS arapaT, MpU3HAYEHUW 71 aBTOMATHYHOTO
OJIHOPA30BOT0 BIJIKIIOYCHHS €JICKTPUYHOIO JIAHIIOTa MPU KOPOTKOMY 3aMHUKaHHI
a00 mepeBaHTAKECHHI. BiAKIIOUEHHS JaHIOra 3amoO0DKHUKOM 3I1HCHIOETHCS
IIUIIXOM PO3IUIABJICHHS IIJIaBKOI BCTaBKH, SKa HArpPiBa€ThCS CTPYMOM JIAHITIOTA,
0 3aXHUIIAETHCA, 10 MTPOXOAUTH Yepe3 Hei. [licas BiAKIOUeHHs TuIaBKa BCTaBKa
(3amo01>)KHHK) 3aMIHIOETHCS BpyuHYy [10].

Bub6ip 3amo6ixuukiB pooutscs [10]:

- 110 HaMpy31 YCTAHOBKH :

Uom <U o

HOM ?
- 110 POy CTPYMY 1 HOTO MPU3HAYEHHIO :

l, .<I .1 <I .

HOpM HOM® ™ max HOM ?
- 110 KOHCTPYKIIIi 1 POy YCTaHOBKH;
- 110 CTPYMY BiJKITFOUEHHS :

10, <1

OMK,NPedoXpanmens )

3ano01>KHUKH BCTAHOBJIIOIOTHCS B €JIEKTPUUHUI JIAHIIIOT MIiC/s pyOMIbHUKA
Ha KaOCIBLHUX JIHISAX, IO BIIXOIATh.

B saxocTi npukiiaay HaBeleMo NpHKiIaa BUOIp 3aM001KHHUKA IJI1 YCTAHOBKHU
Ha novatky ka0enbHoi JiHil TII4 - 6yaiBns NeS.

Po3paxyHKOB1 yMOBH 17151 BUOOPY 3aM1001>KHUKA HACTYIIHI:

Uso = 380 B;
Lopu= 161,2 A;
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Lvace = 322,4 A;
15) =226 kA
[Tpuiimaemo o yctaHoBku 3ano0ikHuK PNA2 3 mapamerpamu:
Uson <500 B;
Liow = 35-400 A;
Lomer. mpenoxp = 50 KA.
PoObumo mepeBipKky 1O BHUIIE NPUBEICHUX TMOJOXKEHHAX IO BHOOPY
3aro001)KHUKA :
380 B <500 B;
162,2 A <400 A — B HOpMaJIbHOMY PEXUMI;
322,4 A <400 A — B micisiaBapiitHOMY peXKHMI;
22,6 kA <50 KA.
Ax BugHO 3 mepeBipku 3ano0iKHUK PNA?2 3a10BOJIbHSAE YCIM BUMOIaM IO

BUOOPY 3a11001>KHUKIB.
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2 OXOPOHA ITPALII TA HABKOJIMIIHBOI'O CEPEJJOBUIITA

2.1 3aranpHi TUTaHHS OXOPOHU Tpalli

3akon Ykpainu «IIpo oxopony mpami» [13] Bix 21.11.02 poxy Bu3Hayae
OCHOBHI TOJIOKEHHS BIJIHOCHO peaji3allii KOHCTUTYIIIMHOTO MpaBa I'POMAJIsIH Ha
OXOpPOHY 1X KHUTTS Ta 3J0POB’S B TPOIECI TPYMOBOI TISITBHOCTI, PETYNIOE 3a
JIOTIOMOTOIO BIJIIIOBIIAJIbHUX JIEPKABHUX OPTaHiB.

[Tpu po3podii AUIITOMHOI poOOTH, sSKa MPHUCBSYCHA HOJATKOBUM 3aXO0JaM
IIOJI0 TMOJIMIIEHHS CTINKOCTI CHHXPOHHHUX T€HEpaTopiB, Ha JIOAHHY-PO3POOHUKA
pu poOOTI 32 KOMIT'IOTEPOM JIi€ Psij IIKIIJIMBUX Ta HeOe3nmeyHux (pakTopis, 110

OB’ SI3aHO 3 MOXJIMBICTIO OTPUMAHHS TPAaBM Ta NMPOQPECIHHUX 3aXBOPIOBAHb.

2.2 BupoOHuua caHiTapis

Hana poGoTa po3pobisiimack Ha poOOYOMY MICIHI, SKE€ 3HAXOAUTHCS Ha
JpYroMy MOBepCl YOTUPUIIOBEPXOBOTo OyaAuHKY. [Tnoma npumimenss ckinagae 18
M?, IO BIJNOBiZa€ CaHITapHMM HOPMAaM, 3TiJHO 3 SKMMH HOPMa Ha OJIHOTO
IPAIIOIOYOro MOBUMHHA Oyt He MeHm 6 Mm% Bucora mpumimenss 3 M. Taxum
YUHOM 00CAT MPUMILIEHHS Ha OJHOTO IPAIFOI0YOro CKIaaae 54 M°, mo HopMaMm He
menm 20 m>. [14, 15]

[lepenik mkiAIMBUX 1 HeOe3MeUYHHUX (PAKTOPIB, SIKI AIFOTH MPU BUKOHAHHI

JTUTIIOMHO1 POOOTH HaBeaeHUH B TabmIll 2.1

Ta6muus 2.1 — [kianusi 1 HeOe3meuHi PakTopu BUPOOHUYOTO CEpPEAOBUIIA

Jlxepena ix BuHUKHeHHs | [lapamerp, o HOpMyeTbes Ta

HaiimenyBanHs ¢akTopiB
HOpPMAaTHBHE 3HAYEHHS

1 2 3
Benrtunsarop, cucrema PiBeHb 3ByKy
1. ITigBuIIeHNI piBEHD IIYMY OCBITJIEHHS, IPYKYBaJIbH1 La=501b (A)
IpUIIaIH [16]
iall;[ 121BII:II fe;zz: a;ig?; biiok kuBeHHA [=0,6 mA;
bPyL P U=36B[17]

Mepexi

3. [lizBHIIER My kcanis l"azopo3psiani mammu K.IIL = 5% [14]

CBITJIOBOT'O IOTOKY
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1

2

3

4. Hemonik mpupoaHOro
OCBITJIEHHS

HenpasunbHe miuanyBaHHs
pO3TallyBaHHs KOMII I0Te€pa

KIIO, en, E, nx [18]

5. PiBeHb €JIeKTpPOMAarHiTHUX
BUITPOMIHIOBAaHb

EIIT monitopa, cucTeMHUI
0JI0K, Mepexa AUBJICHHS

Biacrass - 50 cm Haekoso TTIK
2-5 kI’ - 25 B/m [14]

6. YibTpadioneroBe
BUIPOMIHIOBAHHS

Komm’rotep

{inpHICTh TOTOKY
yIbTpadioseToBOTO
BurnpomirioBanHus 10 Br/m [15]

7. EMomiiini
MepeHAaBAHTAXCHHS, HAIIPyTa
30pPOBOT'0 aHAITI3aTOPY

CKknaaHICTh BUKOHAHHS
3aBIaHHI

3HIKCHHS PeaKIlii KOpUCTyBaya
Ha 3BYK 1 cBiTiO Ha 40-50% [15]

8. Bibpartis

Bentuisuitina cucrema

BibponpuckopenHs, m/c?;
B1OpOIIBHUAKICTH, M/C 200 X
piBHi La, Lv, b
Lv =75 nb [19]

9. BupoOunumii

CratuyHa eneKTpHuKa
HAKONHWYEHA Ha MOBEPXHI
KOMIT OTEpa

[JIK =4 mr/m® [20]

10. Hecnipusitiinsi
TEeMIIEpPAaTypy MIKPOKIIMaTy

HesanoBinbHa poOoTa onanieHHs
a00 BeHTWIALIT

Temneparypa (T,°C),
BOJIOTICTH (¢, %),

HIBUJKICTh PyXY MOBITPS
(V, M/c) [20]

2.2.1 [TapameTpu MIKpOKIIMaTy

OnTuManbpHl MapaMeTpu MIKPOKJIIMATy BCTAHOBIIOIOTBHCS 3aJIEKHO BIJ

Kareropii poOiT mo @(i3uyHOMY HaBaHTa)XkeHHI0. Po0oTa 3a KOMIT IOTEpOM

BU3HAYAECTHCA AK JIerKa — la.

OnTuManbHl NapaMeTpu METEOPOJIOTIUHUX YMOB HaBeAeHl y Tadmuii 2.2.

[20]

Tabnuns 2.2 — OnTumManbHl TapaMeTpu MIKPOKJIIMATy

Kareropis Ilepion Temmnepartypa, BinnocHa HIBuAKICT pyXy MOBITPS,
poOiIT 1Mo Basi POKY °C BOJIOTICTh, % V, M/c
Jlerka - Ia XoJIogHuH 22-24 40-60 0,1
Terumin 23-25 40-60 0,1

3abe3neyeHHsT HEOOXITHUX MapaMeTpiB MIKPOKIIMATy JOCSTA€ThCs B

TEIUIUI MepioJ] pOKY — KOHAMIIIOHYBAHHSM, Y XOJIOJHUNA — KOHJIULIOHYBAHHAM 1

cucrtemMoro onaneHHs, 3rigHo 3 JIbH B.2.04.05-67:2013 [21].
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2.2.2 BupoOHUYE OCBITICHHS

OcCBiTJIICHHS BHpPOOHWYHMX, CIY)XKOOBUX 1 JOMOMDKHUX MPHUMIIICHb
pernamentyetbes JIBH B.2.5-28-2006 [18].

BukonyBana poGota BigHocuThes g0 Il pospsay 3opoBoi  mpari.
Minimanbamii po3mip 00’ekta pospizHenHs Big 0,3 mo 0,5 MM, ¢GoH CBITIHH,
KOHTPACT BEJIUKHM, M7 PO3ps 30pOBUX pOOIT — B 3abe3reueHuid KOMOIHOBaHUM
OCBITJICHHSIM: y CBITJIMH yac 700U - O0KOBE OJTHOOIYHE IPUPOJIHE OCBITICHHS - /B
BIKOHHUX MPOPI3H, y TEMHUH Yac 3arajbHE 1/94 MICIIeBE PIBHOMIpHE IITYYHE.

VY tabmumi 2.3 mpeacTaBiieHI HOPMHM OCBITJEHHS JUIS JaHOTO PO3PSAAY 1

TOYHOCTI 30POBHUX POOIT.

Tabnuns 2.3 — XapakTepucTHKa OCBITICHHS

Touicrs MiHi‘MaJII)HI/II\/JI Po3psin Xapakte | KonTpact HOpMOBa‘He 3HAYCHHS
30pOBHX po3mip 00’ekTa 30POBHX pUCTHKA 06"€I<Ta napaMeTpiB OCBITJIEHHS
poBir PO3pI3HEHHS, .p061T, TUIly | po3pi3He HHA | [Ipuponne, [Ityyne,
MM (miapo3psin) bony 3 poHom Y% JIK
BHCOKOI. 0,3-0,5 I B Caitiuii Benukwnit 1,2 300
TOYHOCTI

2.2.3 Illym 1 BiOparwis

Jlxepenamu 1mymy B KaOlHETI MOXE CIYXXKUTH TeXHiKa: TenedoH, IPUHTED,
(dhakc, KOMIT 10TeD.

3rinno JICTY TOCT 12.1.012:2008 [19] piBeHnp BiOpamii B ymoBax
«xombopTy» HE MOBUHEH TepeBuiyBaTu 75 ab. JIns 3MeHIeHHST piBHS 3BYKY 1
BiOpallii 3aCTOCOBYIOThCS JeMidyroui wmatepiaau (TymMoBa MPOKJIAAKa IiJl
MIPUHTEP).

OCHOBHMMH METOJIaMU 3aXUCTY BiJ] IIIyMY 1 BIOpaIlii € HACTYIIHI:

- 3HWKEHHS IyMy 1 BiOpauii B Jokepeini (IMiJICTaBKH, IIyMONOTJIMHAIbHI
KOPIYCH) 1 HA TIUIAXY MOMUPEHHS (MIUPMHU, ITYMOTIOTIIMHAIBHI CTINKN);

- 3aCTOCYBaHHS 1HAMBIAyallbHUX 3aC00IB Ta  OpraHi3aliiHO-NIpodUIaAKTHY-

HUX METO/IIB 3aXHCTY.
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2.2.4 EnexTpoMarHiTHI BUIIPOMIHIOBAHHS

[ToBiTps 30BHIIIHHOTO CEPEIOBHINA MICTUTh MO3UTHBHI Ta HETaTHBHI 10HU

(Tabn. 2.4) [15].

Tabnuus 2.4 — PiBHi 1oH13a111i noBiTpst mpu podoti Ha [IEOM

PiBHi KinbKicTb ioHiB B 1 cM® moBiTps
ITo3uTuBHI HeraTtusHi
MiHiMaJIBEHO 400 600
OnrumanbHi 1500-3000 3000-5000
MaxkcuMaibHO 50000 50000

JUig 3axucTy BiJ €JIEKTPOMAarHiTHOIO BHUIIPOMIHIOBAHHSI 3aCTOCOBYETHCS
creliajibHe IOKPUTTS €KpaHy JAUCILIEs,, BAKOPUCTOBYIOTHCS 3aXUCHI €KpaHHU.
Hampyra enexktpoMarHiTHUX mojiB y naiama3oni 1-12 kl'u, 60-300 xI' mo

MAarHiTHI# 1 €JIEKTPUYHIN CKJIaIoBii moBUHHI BianoBigatu Bumoram jo JCaulliH

3.3.2-007-98 [15] Tabu. 2.5

Tabmuus 2.5 — JlomycTuMl mapameTpu  €JIeKTPUYHUX  HEIOHI3YIOUHX

BI/IHpOMiHI-OBaHB 1 CICKTPOCTATUYHOI'O I1OJIA

JlormycTumi mapameTpu moJst Jonyctuma
3a 3a MMOBEPXHEBA IIUIBHICTh
Bunu nonst eJNIEKTPUYHOI0 | MAarHITHOIO MOTOKY
ckianoBoio (E), | ckimamoBoro (1HTEHCHBHICTh
B/m (H), A/m  |nmotoky eHeprii), Br/m
HanpyxeHicTh eJeKTpOMarHiHoro mos
60 xI'u 1o 3 MI'n 50 5
3 xI['q o 30 MI'n 20 -
30 xI'u o 50 MI'n 10 0,3
30 x['y o 300 MI'g 5 -
300 xI'p 1o 300 I'T'1g - 10
EnextpomarHiTHe 1moJyie ONTHYHOTO
Jiarna3oHy B yabTpadioneToBiil YaCcTHHI
CHEKTPY
Y ®-C(220-280mm) - - 0,001
Y®-B(280-320mm) - - 0,01
Y®-A(320-400mm) - - 10
B BuauMmiii yacTUHI CrIeKTpy: 10
400 —760 MM
B in¢pauepBoHiii YacTUHI CTIEKTPY: 35-70
0,76 — 10,0 mm
HanpyxeHicTh eneKTpHUYHOTO MO
BJIT 20 B/m
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2.2.5 Enexrpobesrieka

[Ipy mpoeKkTyBaHHI CHCTEM EJIEKTPONOCTAYaHHA MOHTaX CHIIOBOTO
eJIEKTPOYCTATKyBaHHS ¥ €EKTPUYHOTO BUCBITICHHS B OyJAMHKaX 1 MPUMIIIEHHSIX
mist EOM HeoOXiHO ~ AOTPUMYBATUCS  BUMOI  HOPMATHMBHO-TEXHIYHOI
nokymeHTarii. Komruiekc HEOOXimHMX 3aXOIiB IIOJA0 TEXHIKM Oe3meKu
BU3HAYAETHCS, BUXOASYM 3 BHUAIB €JICKTPOYCTAHOBKHU, 1i HOMIHAJIBHOI HaIpYTH,
YMOB CEepeJIOBHUIIA, TUITY TPUMIIIECHHS 1 JOCTYTHOCTI €IEKTPOYCTaTKyBaHHS.

Joxymentom  IIYE:2007 [22]  mepembaueHi  HACTymHI  MIpH
€JIEKTPOOE3MEUHOCTI: KOHCTPYKTHBHI, €KCIUTyaTallliiH1 1 CXeMHO-KOHCTPYKTHBHI.

KoncTpykTuBHI ~ 3axonu:  mepcoHanpHa  EOM  BigHOCHTBCS 110
enekTpoycTaHoBoK 710 1000B 3akpuTOro BUKOHaHHS, BC1 PyOMJIIbBHUKH BCTAHOBJICHI
B 3aKPUTHUX KOPITyCax, BCl CTPYMOBEAYYl YACTUHHU PO3MIIIEHI B 3aXUCHUX KOpOOax
a00 TMOKPUTI IIapoM 130JIs11i, SIKUM BUKIIOYAE MOXIIMUBICTh JOTUKY [0 HUX.
Komm’rotep Mae po6ouy 13011110 1 €JIEMEHTH 3a3€MJICHHS.

CXeMHO-KOHCTPYKTHBHI ~ MIpH: B CIEKTPUYHUX  Mepexax 13
[IIyX03a3€MJICHOI0 HEWTpPaUII0  SIK CXEMHO-KOHCTPYKTHBHY Mipy Oe3mneku
3aCTOCOBYIOTh 3aHYJICHHS — HaBMHUCHE 3’€JHAHHS METAJIEBUX HE CTPYMOBEAYUHX
YaCTHH KOMIT I0TEpa, 10 y BUMAAKY aBapii MOKYTh BUSBHUTHUCS IIiJl HAIPYToO, 3
HEUTPAILIIO.

Excrmyaramiitni mipu:  npu poOOTI  HAa  KOMITIOTEpI  HEOOXITHO
JOTPUMYBATUCA TIPaBUJI TEXHIKM O€3MeKH mpu poOOTI 3 BUCOKOIO HAMPYTOIO; HE
MIJKITI0YaTH 1 HE BIAKIIIOYATH KaOesl Mpu BKIIOYEHIN Hampy3l MEpexki, TeXHIYHE
00CIyroByBaHHS 1 PEMOHT MPOBOJIUTHU TIJIbKU NMPU BUMKHYTOMY >KUBJICHHI.

2.2.6 Po3paxyHOK 3aXHCHOTO 3a3€MJICHHSI

BusHaunT po3paxyHKOBUM CTPYM 3aMUKaHHS Ha 3€MJIIO 1 BIATIOBIIHE HOMY
HOpPMAaTUBHE 3HAYEHHSI OMOPY PO3TIKAHHIO CTPYMY 3aXHUCHOTO 3a3eMIICHHS. [22]

Po3paxyHKoBHIl CTpyM 3aMUKaHHS - 1€ HAHOUIBIIMI MOXJIMBHUHN y HaHIi
eJIEKTPOYCTAHOBIII CTPYM 3aMUKaHHS Ha 3emito. [l elexkTpoycTaHOBOK
Harpyrorw 10 1000 B cTpyM 0JHONONIIOCHOTO 3aMHUKaHHS Ha 3€MJIIO HE TIEPEBUIILYE

10 A, ToMy 110 HaBiTh NMPU HAUTIPIIOMY CTaHI 130JISIi1 1 3HAYHOI €MHOCTI OTIp
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da3u mono 3zemui He OyBae menme 100 Om. HopmaruBHE 3HaA4Ye€HHS OMOpY
3aXMCHOTO 3a3€MJICHHSI MPAKTUYHO HE 3aJICKUTh BiJ IIbOT0 cTpyMy 1 3rigHo 3 [IYE
[22] HE MOBUHHO MEPEBUILYBATH MTEBHI 3HAYCHHS.

B enextpoycranoBkax Hamnpyror noHana 1000 B 3 1301160BaHO0 HEUTPAILITIO
PO3paxyHKOBE 3HAUEHHS CTPYMY 3aMHKaHHS Ha 3€MJII0 MOKe OyTH BH3HA4YeHE 3a
TaKOI0 HaIBEMITIPUYHOIO (POPMYJIOIO:

U
250

I, =

(351, +1,) (2.1

ne U, — miHiiiHa Hanmpyra Mepexi (Ha BUCOKIM CTOPOHI TpaHC(HOpMaTOpPHOI
miacTaHIii), KB;
l,, l; — JIOBXWHA eJEeKTPUYHUX 3B SI3aHUX BIJAMNOBIJIHO KaOCIbHHUX 1
MOBITPSHUX JIIHIH, KM.
6
I

, =505 (35-91+69) =56

BianoBifiHI OTpUMaHOMY PO3PaxXyHKOBOMY CTPYMY 3aMHUKaHHS Ha 3€MIIIO
HOPMAaTHBHI 3HAUEHHS OMNOpPY MPUCTPOIO, IO 3a3eMiroe, (3Y) BHOMPAIOTHCS IO
Taodi. 6.1.

[Tpu cniomyuenni 311 pizHUX Hampyr YU NMpU3HAYECHb MPUAMAETHCS MEHIIIE 3
HEOOX1THUX MpaBUJIaMU 3HAYEHHSI OIOPIB.

Bu3zHaunTi HEOOX1AHMI OMIp MITYYHOrO 3a3eMJTIOBaYA.

[Ipy BUKOpHCTaHHI NPUPOJHUX 3a3eMilroBavyiB Ru Bu3HauaeTbes 3a

dbopmyIioro

R, = 2%, O (2.2)

[ 3

ne Re — omip po3TikaHHIO CTpyMy NPUPOJHUX 3a3eMitoBayiB, OM;
R, — HeoOXxiaHUH omip MITY4YHOTO 3a3emitoBaya, OMm;

R, — po3paxynkoBuii HopmoBanuii omip 311, Om.
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p 206
“Top—g O

[Tpu BiACYTHOCTI MPUPOAHMUX 3a3€MJIIOBAYIB HEOOXITHUH OMIp MITYYHOTO

3a3eMIIIoBava JOPiBHIOE pO3paxoBaHOMY HOpMOBaHOMY omnopy 311:
Ru=R3. (2.3)
BuzHnaunT po3paxyHKOBUI TUTOMHIA OTIip 3eMJIi 32 (HOPMYJIOHO:
D=Pane - (2.4)

1€ p — pO3paxyHKOBUI MUTOMMI omip 3eMi, OM - M;

Peiny — MUTOMUM OTIP 3€MJI1, OTPUMAHUM y pe3yibTaTi BUMIPIB, OM M;

Y — KOe(]ILIEHT CE30HHOCTI, M0 BPaxOBYE NPOMEP3aHHS YH BUCHUXAHHS
IpyHTY (BUOHpaeThes o Tadm. J12.4, 112.5)

p=210"-2,0=420

OO0YHCIUTH OmMip PO3TIKAHHIO CTPYMY OJMHOYHOTO BEPTHKAIHHOTO
3azemsitoBada RB , Owm. VY BHIIANKy CTPUKHEBOrO KpYIJIOrO Iepepizy
(TpyOuacrToro) 3azemiiroBaya, 3arjim0JIeHOr0 B 3eMJII0, pO3paxyHKOBa GopMmyJia Mae

BUTJIS

= Ps (g Bl 1g AEHL
R, == (2 +2m*2), ou (2.5)

7€ Py — PO3PAXYHKOBUU MUTOMUMN OMIp IPYHTY, BUBHAUECHUU 32 (HOPMYIIOIO
(2.3), OM™Mm;

| — oBXkWHA BEPTUKAIBLHOTO CTPUIKHS, M;

d — giameTp nepepizy, M;

t — BIICTaHb BiJ MOBEPXHI I'PYHTY JI0 CEPEIWHU JOBKUHU BEPTUKAIBLHOTO

CTPHIKHS, M.
4.2143
"4.21-3

420 2-3
R, (

1
=3\ "Mooz T2

) = 146,8 Ou

Po3paxyBatu HaOnmxkeHy (MIHIMAJIbHY) KIJIbKICTh BEPTUKAJIBHUX CTPUKHIB
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n'=-= (2.6)

ne Ry — onip po3TikaHHS CTpyMY OJMHOYHOTO BEPTUKAJIBLHOTO 3a3€MIIIOBAYa,

Owm;
R, — HeoOXiaHMH omip MITY4YHOTO 3a3emitoBada, OM.
- 1468
n=—g—=

OTprMaHy KUIBKICTh CTPHXKHIB OKPYTJISIFOTH /10 I0BIIKOBOT'O 3Ha4Y€HHS [22].

Busnauntu xoHQirypauiro rpynoBoro 3a3emiiroBada — psii Y4 KOHTYp — 3
ypaxyBaHHSM MOJIMBOCTI HOro pO3MIINIEHHS Ha BIABEACHIA TEpUTOPIi 1
BIJINIOBIIHY JIOBXXHHY TOPU30HTAJIBHOI CMYTH:

32 KOHTYpOM
I.=1,05-a-n,mMm; 2.7)

l,=1,05 3-18=56,7
pAn

h=105-a-(n-1),m (2.8)

I.=1,05 3-(18-1)=53,6
e a — BIJCTaHb MDXK BEPTUKAJIbHUMH CTPHKHAMH, M, OOyMOBJIEHa 31
CIiBBIAHOMIEHHS: a=k - I;;
k — Koe(iIieHT KpaTHOCTI, IKUI AOpiBHIOE 1, 2, 3;
1, — TOBX)MHA BEPTUKAJIBLHOTO CTPHIKHS,

N — KUIbKICTh BEPTUKAJILHUX CTPUIKHIB.

OO6uncIuTH Omip PO3TIKAHHIO CTPYMY TOPU30HTAIBHOTO CTpUKHS Rr , OMm.
PospaxynkoBi popmynu HaBezeHo B Ta0a. 7.6. [17]. YV Bumagky ropu3oHTaIbHOTO

CMYTOBOTO 3a3eMIJIIOBa4ya PO3paxyHOK BUKOHYETHCS 3a (hOpMyIIoro:
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2

-2 it
e =37 In -y Om (2.9)

R

7€ p — PO3PaxyHKOBUN MUTOMUM omip IpyHTY, OMM;

| — JOBXKHMHA TOPU30HTAIBLHOI CMYTH, M;

b — mmMpHHA CMYTH, M;

t — BiZICTaHb BiJl MOBEPXHI IPYHTY /A0 CEPEIWHHU HIMPUHH TOPU30HTAIBHOI
CMYTH.

o _ 420 2:567
: = 21r-567"10,048- 0,86

=14,1

Bubpatu koedillieHTU BHUKOPUCTAHHS BEPTUKAIBHUX CTPWXKHIB (1)) 1
TOPU30HTAIIBHOI CMYTH (1) 3 YpaxyBaHHSAM KUIBKOCTI BEPTUKAJIBHUX CTPHKHIB ()
1 BITHOIIIEHHS BiJCTaHl MiX CTprkHsAMU (a) 10 iX goBxkuHU (1) (Tadn. 7.8, 7.9)
[17].

Po3paxyBaty eKBIBaJ€HTHUH OMIp PO3TIKAHHIO CTPyMy TIPyIOBOIrO

3a3CMJIIOBa4dYa

R.R;

R (2.10)

Z R +Rem

ne Ry , R — BIANMOBIAHO OMOpY BEPTUKAIBLHOTO CTPHOXKHS 1 TOPU3OHTAIBHOI
cmyru, Owm;
Ne , Nr — BIAMOBIAHO KOC(IIIEHTH BUKOPHUCTAHHS BEPTUKAIBHUX CTPHIKHIB 1
TOPU30HTAIBHOT CMYTH, OM;

N — KUIbKICTh BEPTUKAJIbHUX CTPHIKHIB.
146,8-14,1

R = =
¥ 1468-0,77+14,1-0,68-18

7,2

OTpumaHuil oMip pPO3TIKAHHIO CTPYMY TPYIOBOrO 3a3eMJIIOBaua HE TOBUHEH

MEePEeBUIIyBaTH HEOOX1THUM OMip, BU3HaUYEHUH y MyHKT1 7.4.2.3:

R, <R, 2.11)
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7,2<8

SIkmo oTpuMaHui omip IpymnoBOro 3aszemioBada Ry, 3a10BOJbHSE YMOBI
(2.11), po3paxyHOK BBa)aeTbCsi BUKOHAHUM. K10 R, Oinbllle yu 3HaYHO MEHIIIE
HeoOx1gHOTO (> 20%), CIliJl BHECTU BUIPABIICHHA B nonepeanto cxemy 311:

— 3MIHUTH KUIBKICTh BEPTUKAIBHUX CTPHIKHIB,

— 3MIHUTH KoHpiryparito 3I1;

— 3poOUTH MOBTOPHUI PO3pPaxXyHOK, MOUMHAIOUU 3 popmynu (2.6).

TakuM 4MHOM, 3aXHCHE 3a3€MJICHHS PO3PAXOBYETHCS MIISIXOM MOCHITOBHUX
HaOJIMKEHb.

Po3paxoBani napamerpu 311 HaBecTn B Tabauo 2.6.

Tabmuusg 2.6 — Po3paxosani mapametpu 311

= =
= = =
5 Ea N E E“ = = o C{ Oa ©
3 A =) s = o ;) 5 = s
8-1 (a7 (a7 Z [a7
(o
420 69 II 18 53,6 0,68 0,77 146,8 14,1 7,2 8

BucnoBok: Ilicias BH3HAQ4Y€HHS OCHOBHHUX KOHCTPYKTHMBHUX IapaMeTpiB
3a3¢MJICHHSI BCTAHOBUB , 1110 OIIp PO3TIKaHHS CTPyMYy I'PyIOBOro 3a3emiroBada Ry,

HE NIEPEBUIIYE HOPMATUBHE 3HAYC€HHS Ry, .

2.3 IoxexHa Oe3rneka

Bigmosigno mo Bumor JIBH B 1.1.7-2002 [24] mnoxexHa Oe3mneka
3a0e3Meuy€eThCS HACTYMHUMHU MIpaMH, IO 3aCTOCOBYIOThCA 110 Karteropii B:
CUCTEMOIO  3amoOiraHHs  TOXEX;  CHUCTEMOI0  TOXKEXKHOTO  3aXHUCTY;
OpraHizalifHIMH 3aX0JIaMU [I0JI0 TOXKEXKHOT OE3MEKH.

3ano0iraHHsl MOXKEX1 JOCATAETHCS HACTYIHUMU MIpaMH: 3arno0iraHHs
YTBOPEHHIO TOPIOYOTO CEPENIOBUINA; 3alo0ITaHHS YTBOPEHHS Y TOPIOYOMY
CEpEeIOBUIII JKEepe 3anaatoBaHHs.

Jlnst 3MeHIIeHHs HeOe3NeKH YTBOPCHHS B MAJLHOMY CEPEIOBHII JKEPET

3amnajroBaHHs Iepe0aueHo:
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- BUKOPHMCTAHHS YCTAaTKyBaHHs, IO BIJANOBIAA€E KiIacy MOXKeK00e3rneyHoi
3ouM [I-1la; crymine 3axucTy enekrpoanapaTypH MoBUHHA OyTH He MeHIne [P-44,
CTYIiHb 3axXUCTy CBITWIbHUKIB [P-23, BinmosigHo 10 HITAOIT 0.00-1.21-98 [25].

- OJIMCKABKOBI/IBIJ OyAMHKIB, CIOPY/KEHb 1 YCTAaTKyBaHHS; IS JAHOTO
KJacy mnokexxoneOesneku, 3oHu [I-Ila 1 micueBocTi 13 CepeaHBOI0 TPO30BOIO
nisibHICTIO 20 1 OUIbIIE TPO30BUX TOAWH Yy PiK, TOOTO s yMOB M. XapKoBa
BcraHoBieHa III kareropis OnuckaBko-3axucty BianosigHo g0 JACTY b B.2.5-
38:2008 [26];

- 3a0e3MeueHHs] 3aXHUCTY BiJl KOPOTKOTO 3aMUKaHHS (KOHTPOJb 130JIs11ii,
BUKOPHCTaHHA 3alI001’)KHUKIB);

- 3aCTOCYBaHHS 3a3€MJICHHS 3aXHCHOTO €KpaHa Mg CTOKYy CTaTHYHOI
CIICKTPUKY;

- BUKOPHUCTAHHS JUIsl TACIHHS MOXEXK1 Yy MOYATKOBIA CTajli BYIJIEKHCIIOTO
BorHeracHuka BB-2.

OpraHizaliiHUMU 3aX0AaMH HPOTUIIOKEKHOT TPO(DUIAKTUKY €:

- HaBYaHHS BUPOOHUYOTO MEPCOHATY TIPOTUIIOKESKHIM TIPABIIIAM;

- BHUJIaHHS HEOOXITHUX IHCTPYKIIH, IJIakaTiB, 3ac00iB HAOYHOI ariTariii,

IJIaHy €BaKyallii IepCOHaTy y BUMAJKY MOXKEXKI.

2.4 OxopoHa HaBKOJHUIITHBOTO CEPEIOBUIIA

3akoH Ykpainu «IIpo oxopoHy HaBKOJMIITHBOTO MPUPOTHOTO CEPEIOBUIIA
[27] peryntoe BIIHOIIEHHS B OOJACTI OXOPOHHW, BUKOPUCTAHHSA Ta BIATBOPEHHS
MPUPOIHUX PECYPCIB, MOMEPEIKYE Ta JIKBITYE HETATUBHUHN BIUIMB TOCIIOJAPCHKOT
JISJIBHOCT1 Ha HABKOJIUIIIHE CEPEIOBUIIIE.

EOM cknanaetbcsi 3 0araTbOX KOMIIOHEHTIB, $IKI CKJIaJal0Th CYTTEBI
TpyaHomI mpu ix yruiizamii. [lepepoOka Takux maTepiasiiB MICIs eKCIuTyaTarii
00JIaTHAaHHS € OJTHIEIO 3 TOJIOBHUX €KOJIOTTYHUX MPOOJIEeM HAIIOTO Yacy.

BuCHOBOK: 3 MpUBENEHOTO PO3ITY BHUAHO, IO JOTPUMAHHS BCIX BHIIEC
HABEJICHUX HOPMOBAHUX MapaMETPiB MIKIJIMBUX BUPOOHUUYUX (DAKTOPIB TO3BOJISE

3a0e3MeunTH 310pOB1 Ta O€3MeUHi YMOBH Iparlil.
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BucHoBKH 110 T1aBi 2
Y xomi BUKOHaHHS po3auty «OxopoHa Tmpali Ta HaBKOJUIITHBOTO
cepefoBHILa» OynM BHUKJIAJEHI OCHOBHI 3aJadl B 00JIacTI OXOPOHHU TMpalli, JaHa
KOPOTKa XapaKTePUCTHKA PO3pPOOITIOBATBHOIO 00'€KTYy B IIOMY 3 ypaxyBaHHSM
CTyNeHss Oe3mekd g OOCIyroBYyIOUOTO  TeEpcoHaldy. BimmoBimHo 10
1HIMBITyaIbHOTO 3aBJaHHS OYJIO TIPOBEICHO PO3PAXYHOK 3aXHCHOTO 3a3EMJICHHS.
Y 1mijgomy, 3axoau, po3poOJieHI B JaHOMY pO3/IiIi, CHPSIMOBaHI Ha

CTBOpEHHS 0€3MeUHUX YMOB Mparlli 1 TOTPUMaHHS €KOJIOTTYHUX HOPM 1 TIPaBHUII
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3 EKOHOMIYHA YACTHUHA

B ocHOBHII wacTWHI TPOEKTy po3po0JeHAa CHCTEMa EJICKTPOIOCTAYaHHS
KHUTIIOBOTO pailoHy MicTa i 0OpaHi il OCHOBHI €IEMEHTH.

EnexTpoeHepris B JKUTIOBOMY pailOHI MiCTa BUKOPUCTOBYETHCS Ha MOTPEOU
JIOMOBJIACHHKIB, BHYTPIIITHE KBapTaJIbHE OCBITJICHHA 1 HA PyX CHEIiaTbHUX MAIIUH
1 1. BapTicTh BUTpadeHOi €JIEKTpOEHEepPrii, BKIIOYAEThCA B Tapu( e€ICKTPUUHOT
eHeprii i HaceleHHsA. ToMy HEOOXiJHO BH3HAYMTH BapTicTh 1 kBT'u
SJIEKTPOCHEPT i, IO 3aKJIATAETHCS B Tapud HA TaHHUHA MEPIO.

Crpykrypa Baptocti (3) 1 kBT'u enekrpoeHeprii ckiIamaeTbcss 3 JIBOX
€JIEMEHTIB:

- mutomoi miatHi 3a 1 kBt-u (YII kBt'u) 3rigHo icuytouoro tapudy 3
ypaxyBaHHSAM 3HUKOK;

- HaA0aBOK 1 MUTOMUX EeKCIUTyaTaliiHux BUTpaT Ha 1 kBT'4 (Y3 kBT u,
MOB'A3aHUX 3 BUTPATAMH HA €KCIUTyaTallll0 CUCTEMH €JIEKTPOIIOCTaYaHHs.

Tom:

3=VIIkBr'u+ V3¢ kBT'u 3.1)

3.1 Po3paxyHok nmutoMoi piuHoi miaTHi 3a 1 kBT 4 crioxuToi
€JIEKTPOEHEePT1i

JIJist oriaTé CIOXKUTOI €JIEKTpOEHEepTii iCHye NeKuTbKa Tapu@iB. 3TigHO 3
noctaHoBoto Kabinety MinicTtpiB Ykpainu Bix 15.08.2005 Ne745 "IIpo nepexiza 1o
€eNMHUX Tapu(diB Ha EJIEKTPUYHY EHEPriio, M0 BIAMYCKAETHCA CIOXKKBadaM' 1 3

noctanoBoro HKPEKY po3npi6ni Tapudu B 6epesni 2020 p HacTyIIHI:
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Ta6muis 3.1 — Po3apiOui Tapudu 3 6epesns 2020p.

Tapudu a1 CroKUBaviB 3T1IHO 3 KJIIACOM
EnepronocrayanbHi KoMIaHii Hanpyru 6e3 I1/IB, xon./kBT rox
1 kjac Hanpyru 2 KJIac Hanpyru
AT «ITEK JTHITTPOBCBKI 83,13 535,60
EJIEKTPOMEPEXI»
BAT «3anopixxs001eHEpro» 79,62 646,35
AK «XapkiBoOyieHeproy» 161,90 618,78

3a mepmmM TapudoM OIUIaYyIOTh EJIEKTPOCHEPril0 MiANPUEMCTBA IO
npueaHaH1 A0 Hanpyru 27,5 kB 1 6ibIme, 3a 1pyrum tapudom mianmpueMCcTBa, 1o
npueaHaHi 10 Hanpyru noHan 27,5 kB. Omiara npoBOAUTHCS 3@ CHOXKHUTY aKTUBHY
€JIEKTPOCHEPT110, BU3HAUEHY 32 PO3PaXyHKOBUM JITYUIBHUKOM.

3a HaclIiKaMH pO3paxyHKY HAaBaHTAXKEHb OCHOBHOI YAaCTUHU MPOCKTY
BHU3HAYECHA PO3PaXyHKOBA aKTHBHA MOTYKHICTh MIKPOPAaHOHY MicTa 3 OOKY BHILO1
Hanpyru TpaHcpopmatopiB Ppz. Bona nopiBaroe 7704 xkBt. BBaxkaroun rpadik
HABAHTAKEHHA MIKpOpalOHy MicTa YMOBHO pIBHOMIpHUM (YpaxOBaHO B
KOe(DIIiEHT] y4acTi HABAHTAXKEHHA) 1 MPUHUMAIOUM PIYHE YUCIO TOJAWH PIBHUM

5000 roguH, BU3HAYA€MO PIYHE CIOKMBAHHS aKTUBHO1 MOTY>KHOCTI W:

W, =P,V - 5000 = 7704 - 5000 = 39,5-10° kBr-u.

JIist MICBKOTO paiioHy B IUISAX JOCSTHEHHS HOPMATUBHOTO KOE(IIiEHTY
MOTY)KHOCTI COS @y TIepeadadyeHo CHCTEMYy 3HIDKOK 1 HaJa0aBOK 10 JIFOYMX
tapu¢iB. BuOpaHa B OCHOBHIIl 4YacTHHI MPOEKTY MOTYKHICTb KOMIIEHCYHOUHX
npuctpoiB Ha ctopoHi 10 kB 1 Ha croponi 0,4 kB TII 3a0e3neuye crioxuBaHHS
CJIEKTPOEHEPTIT 3 COS (Py. 3aTBEp)KEHA 3aKOHOM 3HWXKKa J0 J1I04oro Tapudy
ctaHoBUTH MoHaJ 20%. ToMy OCTaTOYHO MPUINMAEMO 3HIKKO B MHUTOMIM PIUHIM

miatHi 3a 1 kBt 4 enekrpoeneprii piaoro 0,20 rpH 3a oguH KBT 4.
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3.2 Po3paxyHOK MUTOMUX PIYHUX €KCILUTyaTalllfHUX BUTpAT
ExcrmyaTtamiss ~ cHCTeMH  €NIEKTPONOCTadyaHHs  BKIIOYAE  TEXHIYHE
0OCIIyroByBaHHS, BUKOHAHHSI MMOTOYHOTO 1 KamiTaJbHOTO PEMOHTIB, 30epiranHs

CJICKTPOYCTAHOBOK 1 IHIIIMX €JIEMEHTIB CHCTEMH.

BinnmoBigHO 10 LBOTO pIYHI BUTPATH HA EKCIUIyaTallil0 3rex BKIIOYAIOTH:
BapTICTh MaTepialliB M, 1110 WayTh Ha BC1 BUAM 00CIyrOBYBaHHS; (DOH]I OCHOBHOI 1
JI0JIaTKOBO1 3ap00ITHOI MJIaTHI eKcIuTyartaiiitHoro nepconany O3I1; BigpaxyBaHHs
Ha couianbHe crpaxyBaHHS Og; BHUTpaTH Ha KamiTalbHUH PEMOHT  3ip;
aMOpTHU3aLiiH1 BiApaxyBaHHA A; IHII BUTPATH 3p.

Bci nepepaxoBaHi cTaTTI €EKOHOMIYHO PI3HOPIJIHI 1 BU3HAYAKOTHCS PI3SHUMHU
METOJIaMHU PO3PaxyHKYy.

[lepmia crarTs BKJIIOYa€e BCl BUTpATH, MOB'S3aHI 3 BUTPATOI MaTepiaiiB
II0JI0 TEXHIYHOTO OOCIYroBYBaHHS 1 MOTOYHOro peMOHTY. LI BUTpaTu MOXHa
BU3HAYHUTH NPSIMUM PaXyHKOM a0o0 3a 3araJiLHUMH HOPMAaTUBAaMH BiJl KalliTaJIbHUX
Butpat (K3) 1o ocHoBHUX (OHIB.

CkopucraeMocsi JIpyruM MeToAoM. Jlns mporo po3paxyemMo KamiTaidbHi
BUTpPaTU HAa CHUCTEMY BHCOKOBOJIBTHOTO E€JEKTPONOCTAaYaHHS JKUTJIOBOTO
MIKpOpaiioHy.

Bennunna K3 BCTaHOBIIOETHCS IIISAXOM MIJACYMOBYBAaHHS BHMTpaT Ha
cnopy/keHHss kabenpHux JiHIM 10 kB cucremu BHYTpIIIHBOPaHOHHOTO
€JIEKTPOIIOCTAYaHHs, KOMIPKM 3 BMMHKauamu HaBaHTaxkeHHs B TII 10/04 kB.
PesynpTaTi po3paxyHKy KamiTadbHUX BUTPAT Ha CHOPY/KEHHSA KaOeIbHUX JIHIN
po3noauibHO1 Mepexi 10kB B BU3HAUEHO OCHOBHIM YacTHHI MPOEKTY. Pe3ynpTaTn
PO3paxyHKY KaIiTaJlbHUX BUTPAT MpeECTaBeHl B Ta0. 3.2.

Bapricte MmartepianiB 1 3amacHUX 4YacTHH A MOTped eKcruryartamii i
MOTOYHOTO PEMOHTY BHU3HAYA€EMO YKPYMHEHO Ha MiJICTaBl CIIBBIAHOILIEHHS, IO
CKJanocs, y po3mipi 2 - 3 % BiJ KamiTaJlbHUX BUTpaT. Tomi:

M =K32,5/100=7506,8 - 2,5/100 = 187,7 Tuc.rps.
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Tabnus 3.2 — KamitansHi BKIaJEHHS Ha pO30yI0BY €JICKTPUUHOT MEpexki

HaitmenyBanHs eneMeHTy Onununs | KinpkicTh Baprictp Cyma BuUTpar,

Mepexi BUMIpY | OJWHMIB | OAMHUII, TUC.TPH TUC.TPH

KabGensHi miuii 10 kB KM 4.8 1161,0
TI1 10/0,4 kB T 9 5940,0
Tpanchopmarop 630 kBA T 18 105 1890,0
bynisns TI1 T 9 450 4050,0
Kabenpni muii 0,4 kB KM 2.4 169,07 405,8

BCBbOI'O no mikpopaiiony 7506,80

®dona 3apoOITHOI MJIATHI MPAIIBHUKIB €JIEKTPOCHEPTETUYHOIO MiIPO3/ILTy

MOXHAa BH3HAYUTH, 3HAIOYH YHUCEIBHICTh IIpanrorInXx. ]_—[0 CKlIagy IICpCoOHAIlY

M1IPO3/1TY BXOJATh:

- OCHOBHI POOITHUKH, 3aMHATI TEXHIYHUM OOCIYTOBYBAaHHSM 1 MOTOYHUM

PEMOHTOM;

- TONOM1DXH1 pOOITHUKH, 00CITYyTrOBYI0Yl OCHOBHUX POOITHHUKIB;

- IHKEHEPHO-TEXHIYH1 MTPaIliBHUKHY;

- CIIyO0OBIIl.

SIBouny

YUCEIbHICTH

OCHOBHHX

pPOOITHHKIB

MOXXHa

BHU3HA4YUTH,

KOPUCTYIOUHCh HOPMaTUBAMH YUCEIbHOCTI. PO3paxyHOK npuBeneHo B Tadi. 3.3.

Tabmuus 3.3 - Po3paxyHOK SBOYHOT YMCEITBLHOCTI €JIEKTPOMOHTEPIB

CepenHs KUIBKICTD €71. . o
. N HeoOximHa KibKICTD
KinbkicTb YCTaHOBOK, 1110 .
€JIEeKTPOMOHTEPIB (JTFO]T.)
3a CXEMOI0 | OOCIyTOBYIOTHCSI OJTHUM
EnektpoycranoBka TS
€JIeKTPO- €JIEGKTPOMOHTEPOM
MOCTaYaHHS TEeXHIYHE TEXHIYHOTO
PEMOHT PEMOHTY
00CITyroByBaHHs 00CITyroByBaHHS
TpanchopmartopHi
. 5 1 2 9
migcranmii 10/04, ox.
Bceboro 2 9

st po3paxyHKy OOJIIKOBOI YHCEIIBHOCTI MpAaIliBHUKIB BCIX KaTeropii
CJIEKTPOCHEPTETUYHOTO TIAPO3/1Ty HEOOXITHO SBOYHY YHUCEIBHICTH OCHOBHHUX

pOOITHHKIB nepeBecTd B 00ikoBYy. KoedilieHT nepeBoly sIBOUHOI YMCEIbHOCTI B
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00JIIKOBY MOKe OyTH BH3HAUCHMM Ha MIJCTaBl BIJICOTKA HEBUXOJY Ha pPoOOTYy
IPOTSATOM POKY BIATMOBITHO IO TPYJOBOTO 3aKOHOIABCTBA.

Sk BiZIOMO, BIZICOTOK HEBUXOIY Ha poOOTYy MOXKe OyTH pO3paxOBaHHUI Ha
mijicTaBl OajlaHCy dYacy OJIHOTO IIPaIOI0YoTro B 3aJ€KHOCTI BIJ KaTeropii:
poOITHUK 1 ciaykOoBerb. [ po3paxyHKiB B JUIUIOMHOMY IPOEKTI JOCTATHBO
CKJacTH OallaHC pOOITHMKA dYacy OJHOTO elekTpoMmoHTepa. dopma OamaHcy

npuBesieHa B Ta0. 3.4.

Ta6mui 3.4 - Piuauii 6aanc po6o4oro yacy oJJHOro OCHOBHOTO POOITHHKA 3a PIK

Ne EteMenTH (oH1y Hacy Po3paxynkoBe | Meroguka po3paxyHKy
n/m 3HAYEHHS a00 HOpMaTHBHU
1 | KinbkicTh KaneHJapHUX JHIB Y POIIi 365 3a KaJeHaapeM
Ywucmo HepoOOUHX JTHIB - BCHOTO 114 ctp. 2.1 + c1p. 2.2
y T.4. 2.1. - BUXIJHIX 104 3a KaJeHaapeM
2.2. - CBITKOBHX 10 3a KaJeHAapeM
3 | KinbkicTh roivH 3a 3MiHy 8 6 - 8 ronuH
Howminanpuauii (pesxumMHumii) GoHz
4 | pobouoro gacy Dy
4.1. mHiB 251 ctp. 1 - crp. 2
4.2. roguH 2008 ctp. 4.1 - cTp. 3
5 | HeBuxonu Ha po0OoTy 1iIOACHH]
5.1. 1uiB cyma ctp. 5.1.1.-5.1.6

5.1.2. YuboBa BiamycTka 2,5-5 nHiB
5.1.3. 3a xBopoOoro 6-8 nHiB
5.1.4. Y 3B's13Ky 3 mojioTaMu 4-6 mHIB
5.1.5. BukoHaHHS J1ep>KaBHUX 1

41
5.1.1. TapudHna Binmycrka 24 16-24 nnis
4
7
6

CYCIITBbHUX 000B'A3KiB 2 1-3 mui
5.1.6. Inu1l HEBUXOAM 3a IPOBUHOIO
aaMiHICTpanii 2 1-3 mui
5.2. Togun 328 ctp 5.1 - c1p. 3
BHyTpilIHb03MIHHI BTpaTH Yacy B TOAMHAX

6 | - BcrOro 18 cyma ctp. 6.1-cTp.6.3
y T.4. 6.1. - CKOpOUYEHI MEPEICBATKOBI JH1 10 cMm. 2.2
6.2. CxopoueHuil A1eHb s MiTITKIB 5 5-10 rogun
6.3. [H11 BHYTPIIHBO3MIHHI IPOCTOI 3 3-5 ronuH
3araipHa KiIbKICTh TOAUH HEBUXO/IB HA

7 | poboty 346 ctp 5.2 +cTp. 6
EdextuBauii pona podboyoro yacy -

8 | rogun, Dyg 1662 ctp. 4.2 - cp. 7

Lu = crp.

9 [TporieHT HEsIBOK Ha poOOTY Ly 17,23 7-100/cTp.4.2
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Buznaunmo KoedillieHT TepeBOoly SIBOYHOI YHCEIBHOCTI B OOJIIKOBY IO

dbopmyi:

Kuep=1+Ls/100

(3.2)

ne Ly — BiICOTKM HEBUXOIY Ha pOOOTY 3a TPYJOBUM 3aKOHOJABCTBOM.

Kiep = 1+17,23/100 = 1,17.

Po3paxyHok 0011KOBOi YHCEIBHOCTI POOITHUKIB €JICKTPOCHEPTreTUYHOIO

HiApO3/IUTy IpuBeaeHU B Tabu. 3.5.

Tabmums 3.5 -  Po3paxyHok  0OJIIKOBOi =~ YHMCEIBHOCTI  pPOOITHHKIB
CJICKTPOEHEPTETUYHOTO T PO3ILTY
. . Merox 1 nasi mis KinekicTs
Kateropii poOiTHHKIB Po3paxyHok ) )
pO3paxXyHKy pOOITHUKIB
OCHOBHl HpaulBHHKH 3 Ta6ﬂ. 3.3 ROCH06 + Rocﬁp 2+9 11
(enmekTpoMOHTEPH), Rocu
Jomomixkai po6odi, Recn (0,15 -0,18)Rocx 0,16-11 2
KepiBHukH, Rpy« (0,015 - 0,025)(Rocu + Reen) | 0,02:(9+2) 1
Crnemiamicts, Ren (0,08 - 0,12)"(Rocu + Recn) 0,1:(9+2) 1
TH1mi, Ryp (0,01 - 0,015)-(Rocu + Reen) | 0,015-(9+2) 0
BCHOTO, Rumn 15

Omtara mpari BCIX MPaIIOYUX MPOBOAUTHCS BIAMOBIIHO /10 1CHYIOUYHX

dbopm 1 cucrem D3Iy6y. [HAUBINYATEHA 3ap0O0ITHA TIJIATHS KOXKHOTO MPAIOI0YOTO

CKJIaJIa€ThCsl 3 HACTYMHHX elleMeHTiB: OCHOBHOI D3Ilysy 1 momaTtkoBoi D3I,

3apo0iTHOI TuiatHi. [lepiia yacTiHa npu3HavYeHa AJig OIJIATH Mpall, Apyra - s

OIUIaTH BCIX BHJIB PErVIAMEHTOBAHMX HEBUXOJIB Ha pPoOOTYy. Y CBOIO 4epry,

OCHOBHa 3apo0iTHa MmjIaTHSA AUMThCS Ha TapudpHy uactuHy D3I, 1 mpemii

D3 pen.

JlonatkoBa 3apo0iTHA TUIATHA BU3HAYAETHCSA YKPYMHEHO B po3Mmipi 15-20%

B1JI OCHOBHOI 3ap0O0ITHOI IJIATHI.
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BpaxoByroun, 1o cepenHst MicsyHa 3apoO0iTHAa IJIaTHS POOITHUKIB B
eHepreTuyHii ramysi ckianae 4800 rpH, mpuiiMaeMo MiCSYHY Tapu(]HY CTaBKY
OCHOBHHUX pOOITHUKIB piBHOIO 4200 TpH, JOMOMIKHMX POOITHUKIB - 3250 rpH,
1H)KEHEPHO-TEXHIYHUX MpaiiBHUKIB - 3140 rpH 1 cmyx00BIiB (KepiBHUKIB) - 4800
rpH. Toni TapudHa yacTHHA piYHOI OCHOBHOI 3apO0ITHOI TUIaTHI BCIX MPAIliBHUKIB

€JIEKTPOCHEPTETUYHOTO MIPO3ALTY CKIae:

(D3HTap = (3HOCH'rOCH + 3Mgen “Toen + 3HKep "Tkep + 31_IiTp 'riTp)' 12-1,1

@311y = (4,500-2 + 4,200-9 + 3,250-2 + 4,800-1+3,140-1)-12:1,1 =

= 808,4 Tuc.rpH.

Micsuni nipemii y BiIcOTKax Bija TapupHOI CTaBKU NPUNMAEMO PIBHUMH: JIJIS
OCHOBHUX pOOITHUKIB - 60 % ; nns pomomixkuux - 30 % ; s 1HXKEHEPHO-
TeXHIYHUX mpamiBHUKIB -50 % 1 s cioyx6oBmiB - 40 %. Tomi mpemiaiibHa
YacTMHA  pIYHOI  OCHOBHOI ~ 3apoOITHOI ~ TUIaTHI  BCIX  NpAaliBHUKIB
€JIEKTPOEHEPTETUYHOTO T1IPO3LTY CKIa/e:

O3 pen = (4,5:0,6:2 +4,2:0,6-9 + 3,25:0,3-2+4,8:0,5-1 +

+3,14-:0,4-1)-11 = 370,5 tuc.rpH.

OcHoBHa 3apo0iTHA IUIATHSA BCIX TMPAIIBHUKIB €JIEKTPOECHEPTreTUYHOTO

M1PO3ALTY 3a PIK CKIIAE:

D3[oen = D3Irqp + D31 1per=808,44+370,5 =1178,9 THC.IpH. (3.3)

JonatkoBa 3apoOiTHa IUIATHS BCIX MPAIliBHUKIB EJIEKTPOSHEPTETUUYHOTO

MIIPO3/LTY 3a PiK CKIajAe:

D3I 1,0 = 0,2 D3 6e,=0,2-1178,9 = 235,8 Tuc.rpH. (3.4)



79
3arajibHa 3apo0iTHA TUIATHSA BCIX MPAIIBHUKIB €JIEKTPOCHEPTeTUYHOIO
MPO3ALTY 3a PiK CKIIAE:
D3Iy = D3 oen + D3I on = 1178,9+235,8 = 1414,7 Trc.rpH.

Pe3ynbraTi po3paxyHkiB 3apoOITHOI IJIaTHI MpUBEACH] B Ta0. 3.6.

Tabmums 3.6 - Po3paxyHok 3apo0iTHOI IJIaTHI PEMOHTHO-EKCILTyaTallliiHOTO

IIEepCoOHAIly
Cepenns Piuna 3apo0iTHa miara,
KinpkicTb MicsTYHA . . THC.TPH 3a PIK
. . . . . [IpemianbHi
Kareropii poOiTHUKIB | poOITHUKIB | 3apoOiTHA o
craBku, % 311
R, mron iara, 3locn 31 z0n
(BChOTO)
THUC.TPH.
1. Po6oui (ocHOBHI),
- PEMOHT 2 4,50 0,6 178,20 35,64 | 213,84
- TEXHIIHE 9 4,20 0,6 748,44 | 149,69 | 898,13
00CITyroByBaHHS
2. lomomixHi pobodi 2 3,25 0,3 107,25 21,45 | 128,70
3. KepiBHukn 1 4,80 0,5 89,76 17,95 107,71
4. Cneuianictu (ITP) 1 3,14 0,4 55,26 11,05 66,31
5. Inmm 0 0,00 0,00 0,00
BCHOI'O 15 117891 | 235,78 | 1414,69

Benuuuny aMmopTuzamiiHuxX BigpaxyBaHb A 1 BUTpaTH Ha KamiTaJIbHHI
peMOHT 3,, BHM3HAYAEMO BIANOBIAHO IO BCTAHOBIEHMX HOPM. Po3paxyHok

npuBeAeHui B Tabi. 3.7.

Tabmuusg 3.7 - Po3paxyHOK aMOPTH3aLIMHUX BIApPaxXyBaHb

N HailimenyBanus | Cyma KamiTaabHHUX Hopma Cyma amopTH3aniiHuX

IL.0 | €JeMEHTYy Mepexli | BKJIaJeHb, TUC.PH | amopTu3auii, % | BiapaxyBaHb, TUC.[PH
1 | KII10xB 1161,0 4 46,4
2 | TI110/0,4 xB 5940,0 3,5 207,9
3 | KiII04 B 405,8 4 16,2
BCBOT'O 7506,8 270,6

o ckiamy BiipaxyBaHb Ha COIllaJIbHI 3aXOJU BXOJSTh: BiJipaxyBaHHsS Ha
CoIllaJIbHE CTpPaxXyBaHHA, BiapaxyBaHHsS 10 GoHxy YopHOOUIS 1 BipaxyBaHHS 10

boHay 3alHATOCTI.
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BigpaxyBanns Ha comianbHe cTpaxyBaHHs O ckiagaroth 37 % Big CymMHu

OCHOBHOI 1 JOJJaATKOBO1 3ap00OITHOT TUIaTHI MPalliBHUKIB

Oce = (®3Moc + ®3TM,0n)-0,37

Occ = (1178,9+235,8):0,37 = 523,4 Tuc.rpu.

BinpaxyBanus no ¢ponny YopHoOwmns ckinagarots 12%, T06TO
Ogpy = (1178,94+235,8):0,12 = 169,8 Trc.rpH.

BinpaxyBanHs 10 pOHIY 3aiHATOCTI CKIanaTh 2%, TOOTO
Ogps = (1178,9+235,8):0,02 = 28,3 Tuc.rpH.

3aranbHa cyma BijipaxyBaHb CKJIa/a€

Ooc =523,4 + 169,8 + 28,3 = 721,5 Tuc.rpH.

[Hmi  Butpatm 3, ToOB'\I3aHI 3 OOCIYroBYBaHHSIM

€JIEKTPOIIOCTAYaHHS  3aBOJy, BKJIOUAIOTh 3apOOITHY IUIATHIO

(3.5)

CHCTCMH

CITy>KOOBIIIB,

aMOpTHU3aIli0, TOTOYHUN PEMOHT 1 yTpUMaHHs OyA1BiIl, BATPATH Ha OXOPOHY IIparli

1 1H. BenuuuHy I1HIIMX BUTpaT 3a pIK BU3HAYAEMO SAK CyMy pIYHOTO (OHIY

3apOOITHOI TUIaTHI CIIy>KOOBIIIB 1 [EXOBUX BHUTpPAT, fK1 MpuiiMaemo y posmipi 0,3

BiJI BCIX MOMEPEAHIX BUTPAT 3a KOMITOPHCOM, 1110. B Tabn. 3.8 mpuBeaeHi Bci piuHi

BUTPATH, TIOB'SI3aH] 3 E€KCIUTyaTalli€l0 CUCTEMHU EJEKTPOTNOCTaYaHHS 1 BH3HAUYEHA

CTPYKTypa LIMX BUTPAT.

Tabnuus 3.8 - Po3paxyHOK piYHMX €KCIUTyaTalliHUX BUTPAT

N . EnemenTn Butpar Cyma Butpar, Tuc.rpu | Ctpykrypa BuTpar, %
1 OcHoBHa 3ap00iTHA TIATHS 1178,91 47,56
2 JlonatkoBa 3apo0iTHA MJIATHS 235,78
3 BinpaxyBaHHs Ha colliaibHI 3aX0AH 721,49 29,10
4 AmopTH3aliiiHi BijpaxyBaHHs 270,57 10,91
BCbHOT'O 2406,75 97,09
5 Martepianu 72,20

BCbHOTI'O, Upiu 2478,96 100,00
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BukoHapmm Bci momnepeHi po3paxyHKH, MaeEMO OOHWJIBI CKJIaJIOB1 BapTOCTI
1kBT'4 enekTpoeHeprii, CoXUBaHOI KUTIOBUM paiioHOM. Bennuuna BaptocTi 3

OyJle BU3HAUCHA SIK:

3=0,15+31/W,, rpa/kBT"u. (3.6)

3aranpHi 3alUIaHOBaHI KOINTH BiJ peati3alii eJIeKTpUyHOi eHeprii B
YKUTIOBOMY MIKpOpPaiOHI CTAHOBUTHUME

Crnan = Wa * Trapugycepenn = 38520000 - 0,99 = 38134,8 Tuc.rpH. B pik

3 ypaxyBaHHSM 3aTBEP/KEHOI 3HWKKM B Tapui A1 MiANPUEMCTB
eJIeKTponocTayaHHs (3HMXKa B Mexax 20%)

[linnprueMCTBO TIIAHY€E OTPUMYBATHU 3a PiK:

Crox mman = Cryan - 0,2 =38134,8 - 0,2 = 7627,0 THC.TpH. B PIK

PiuHl BuTpatm 3 ypaxyBaHHAM aMOpTH3allii KamiTalbHUX BKJIAJEHb
CTAaHOBUTHUME:

Wpiy = 24789 Tuc.TpH 3a pik

OKyIHICTh CUCTEMH €JIEKTPONIOCTaYaHHsI MIKPOPAlOHY MiCTa CTAHOBUTHUME:

Sox = Chox mnan / Upia = 7627,0 / 2478,9 = 3,1 poku

Benuuuna BapTocTi Tapudy Ha eIEKTPOCHEPrito (IKCYeEThCsS e KaBOIO
3rigHo 3 noctaHoBoro KaOinery MinictpiB Ykpainu Big 15.08.2005 Ne745 "Ilpo
nepexii A0 €ANHUX TapudiB Ha EJNEKTPUYHY CEHEPriio, M0 BIAMYCKAETHCS
crokuBayam'. A BelMYMHA 3HWKKM Ha ONTOBHM Tapud A MOCTAYAIOUUX 1
TPAHCIIOPTYIOUUX EJEKTPOCHEPTi0 MIANMPUEMCTB PETIaMEHTy€e TNPUOYTKOBICTD
Takux 3aknagiB. B ymoBax 20% 3HUXKKMA Ha ONTOBY IIiHY, MIAMPUEMCTBO 110 M€
00CITyTOBYBaTH MICBKMH palioOH JOCSTa€ OKYMHOCTI B 3 POKH, III0 3HAYHO MEHIIIE

HIXK pEerJaMEeHTOBAaHUH TI0 Tamy3i.
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BUCHOBKU

B aumnomnomy mpoekti «Po3poOka cuCTEMH  €JIeKTpONOCTadaHHS
Mikpopaiony Ne336 m. XapkiB» NpOBEJCHO HACTYITHE:

[IpoananizoBaHO MOYATKOBI JIaHI Ha MPEAMET MOKIJIMBOCTI BUKOPHCTAHHS
JUTSI TIPOCKTYBAHHS CHCTEMH €JICKTPOIIOCTa4aHHsI MiKpopaioHy micta. [lepeBipena
MOBHOTA MOYATKOBUX JaHUX 1 JIOTIOBHEHO BIJCYTHBOIO 1H(opmarliiero. BukonaHo
OTJISZ, ICHYIOUMX MIiAXOJIB 3 €JEeKTPOIOCTavYaHHs HACeJeHUX ITyHKTIB 1 MICT.
3’sICOBaHO Ba)KJIMBICTh TTPOBEICHHS IPOCKTYBAHHSI €JICKTPOIIOCTAYaHHS KUTIOBHX
palioHIB 13 ypaxyBaHHSM BHMOT II0JIO0 SIKOCTI, Oe3repeOiiHOCTI MocTadaabHOT
€Heprii, MPOBEACHHS 3aXO/IB MO 3a0E€3MEYEHHIO YMOB EKOHOMII €JIEKTPUYHOT
€Heprii.

B nepmomy po3aimi:

- 3rpyNOBaHO CIOXKHUBaYiB, 3a rpynaMud. CKOpPEroBaHi MOYaTKOBI JaHl IO
CIIO’KUBAHHIO OKpEMUX (2 IMIHICTPATUBHUX) CIIO’KMBAYIB;

- 00rpyHTOBaHa 0OpaHa CUCTEMAa HAPYTH;

- MIPOBEJICHO PO3PaXyHOK EJIEKTPUYHUX HABAHTAKCHBb KUTIOBUX OYIWHKIB,
CYCIUIbHO-KOMYHAJIBHUX MMIMPUEMCTB 1 ByJIMYHOTO OCBITJICHHS;

- oOpano Tun TpaHcOpPMATOPiB 1 BIAMOBITHO pPO3paxOBaHa KUIbKICTh
TpaHChHOPMATOPHUX IIJICTAHIIIN;

- oOpano cxemy >kuBiasunx wmepexx 10 kB, oOpaHo omHy 3 1aBOX
3aIpOTIOHOBAHUX

- mpoBefeHO BuOIp cxemu 1 mapametrpiB mepexi 0,4 kB, mpoeneHo
po3paxyHoK pexumiB mepex 0,4 kB;

- TIPOBEICHO  pO3pPaxyHOK CTPyMiB  KOPOTKOTO  3aMHKaHHI B
eJeKTpoycTaHoBKax Hanpyroto 10 1000 B;

- MPOBOEIHO BUOIpP eNIeKTpoycTaTKyBaHHs Harpyroto 10 1000 B.

B npyromy po3mimi  po3rIsSHYTO CHeliagbHe TUTaHHS: KOMIUIEKCHOI
aBToMaTH3allii O0OJIIKYy 1 KOHTPOIIO EJIEeKTPOSHEPTii B EIEKTPOYyCTaHOBKAX
Hanpyrow 380/220 B. Po3i6paHo eTanu MiAKIIOUYEHHS CIIOXHBA4iB JO CUCTEMU

ACKOE na npuknami KUIBEHEPT O, ne cuctema Bxe BIPOBAKEHA.
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B TperboMy po3aiii mpoeKTy MPOBEICHO aHalli3 3 OE3MeKH Impalll 1 0XOPOHi
mparii Ha o0’ekTax MO mpoekTyBaimucsa. Ommcadi OCHOBHI 3amadi B 00JacTi
OXOpPOHM TIpalli, JaHa KOPOTKa XapaKTEPUCTHUKA CHCTEMH EJIEKTPOIOCTauYaHHS.
BusiBrieni HeGe3neyHi 1 MIKUIMBI BUPOOHWY1 YUHHUKH 1 PO3p0o0JIeHI 3aX0IH 100
3a0e3neyeHHs] 0e3MeYHNX yMOB Tpalli, K1 JTO3BOJHIN PO3POOUTH OpraHi3aiiifHi i
TEeXHIYHI 3aX0J¥ OXOPOHHM IIpalll, 10 3a0e3eUyl0Th BUKIIOUEHHS TPaBMAaTU3MY 1
npodeciitHuX 3axBopioBaHb. [IpoBeneHo po3paxyHok 3a3emieHHs KPIIE.

B derBepTrOMy pO3aiTl MPOBENEHO aHAJI3 MPOEKTHUX PIIICHb HA MpPEAMET
€KOHOMIYHOI CKJIaZoBOi. Po3paxoBaHo mepiof OKYMHOCTI PO3POOJIEHOI CHUCTEMHU
€JIEKTPOIIOCTAaYaHHs MIKpOPaOHY MiCTa.

[Ipu BUKOHAHHI AUTUIOMHOTO MPOEKTY BUKOPUCTaHI MaTepiajii METOAUYHHUX

BKa31BOK JI0 BUKOHAHHS JTUIUIOMHHX poOiT [11], Ta iHTEpHET JKeperna.
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Honatox A.

Honatok A Tabmuus A.9 - JletanbHa XapakTepUCTHKA KUTIOBUX OYAHHKIB

. Kinpkicte | Kimbkicte | KinbkicTh KinpkicTh KinbkicTh
.. N KinekicTh e
Howmep OyniBni HaiimenyBanas . MiA13/1iB B | KBAPTUP HA | KBAPTHP B |MACAKUPCHKUX | BAHTAXKHUX
MOBEPXiB . S S
OyIIMHKY moBepci OyJIMHKY midTiB midTiB
360 Kutnosuii nim 9 2 72 2
3B JKutnosuii aim 9 5 180 5
3r JKutnosuii nim 9 3 108 3
la JKutnosuii giM + aAMiHICTpATHBHE MPUMILICHHS 16 1 94 1 1
10 JKutnoBuii aimM + aaMiHiCTpaTUBHE MPUMIIICHHS 9 3 108 3
1B JKutnosuii nim 16 1 94 1 1
1 AcxapoBa JKutnoBuii giM + aAMiHICTpATHBHE MPUMILICHHS 16 1 94 1 1
48 Kutnosuii nim 9 10 360 10
434 KutnoBuii aimM + aqMiHICTPATUBHE TPUMIIICHHS 9 10 358 10
(mapukMaxepchbKa)
1 He3aps Kroi Kutnosuit aim (4/c) 2 1 2
3 Kutnosuit gim (9/c) 1 1 1
3 AcxapoBa JKutnosuit aim + aaMIHICTpaTUBHE NPUMIILICHHS 9 3 106 3
5 Kutnosuii AiM + aAMIHICTpATUBHE NPUMILICHHS 9 3 106 3
7 JKutnosuii gim 9 3 108 3
9 Kutnosuit aim + aaMIHICTpaTUBHE NPUMIILICHHS 16 1 94 1 1
11 Acxaposa Kutnosuii AiM + aAMIHICTpPATUBHE MPUMILIEHHS 9 3 106 3
11a JKutnosuii mim 9 4 144 4
31 KutnoBuit aim + aqMiHICTpaTUBHE MPUMIIIEHHS 12 9 430 18
33 Kutnosuit gim 16 1 96 1 1
37 Kutnosuit aim + aqMiHICTpaTUBHE MPUMIILIEHHS 16 1 94 1 1
35 KutnoBuii aim + aaMiHICTpaTUBHE MPUMIIIEHHS 12 12 574 24
35a Kutiosuii gimMm 9 3 108 3
356 JKutnosuii nim 9 4 144 4
358 Kutnosuii nim 16 1 96 1 1




[Tponorxenus Tadauili A.9
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1 2 3 4 5 6 7
9 Kutnosuit 6ymHOK 9 3 108 3
4 JKutnoBuii OyTIMHOK + aIMIHICTPATHUBHI TPUMIIIICHHS 9 2 70 2
10 Kutnosuii OyaAMHOK + aaMiHICTpaTUBHI TPUMILICHHS 9 3 106 3
2 JKutnoBuii OyIMHOK + aIMIHICTPATHUBHI TPUMIIIICHHS 9 9 320 9
4 Kutnosuii OyaAMHOK + aaMiHICTpaTUBHI TPUMILICHHS 16 1 90 1
Byn.CaBkuna 1 |2KutnoBuii 6yquHOK + aIMiHICTPaTUBHI NPUMIIICHHS 9 2 68 2
6 Kutnoswuii OyaAMHOK + aaMiHICTpaTHBHI TPUMIIICHHS 10 26 1020 26
B}gT":;iHIH a XKutnosuii OyaInHOK 14 1 84 1
3 Kutnosuii 6yauHOK 14 1 84 1
5 JKutnoBuii OyquHOK + aqMIHICTPATUBHI PUMIIICHHS 10 3 118 3
7 Kutnoswuii OyaAMHOK + aaMiHICTpaTHBHI TPUMIIICHHS 10 5 196 10
8 JKutnoBuii OyquHOK + aqMIHICTPATUBHI PUMIIICHHS 14 1 80 1
Honarok A Tabmuus A.10 - [leTanbHa XapakTepUCTUKA CYCHLIBHO-KOMYHAIBHUX MIANPUEMCTB
I'pyna 6YI[iBJ'Ii‘- HaitvenyBanns TpuGysoBa KaTEropisI. Pozpaxynkose OI‘[.
HOMeEp B TpyIi HaIHHOCTI 3HAYCHHS BUMIDY
3a [xomaNel150 3 882 MICIIb
Sa JuTsuuii cagovoK-sACii 3 130 MICIIb
36/2 Marasux 3 450 e
11/1 AnmiHicTpaTuBHA OYHIBIS 3 270 M2
9a AnMiHICTpaTUBHA OYIIBIS 3 550 M?
31a/l AnMiHICTpaTuBHA OYAIBIIS 3 400 M
33a Kade 3 150 M?
37/1 bap 3 75 M
37r AnMmiHicTpaTuBHA OyTiBIsS 3 100 M’
356/14’1381;/11 322, AMiHICTpaTUBHA OymiBIsS 3 550 M
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Honarox A Tabmuust A.11 - Po3paxyHkoBe HaBaHTaXEHHS KUTJIOBUX OaraTOKBapTUPHUX OyAMHKIB

A A o =T g >
i Q & SE| == = - < & < - <
Sl g 2| 2G| €| & | 2| & | el 22| £ 3] =
Ne noma A 2 " ’ &) RO - s = [ : ¢ : p = ™
E| E| 2| Es|Es| 7 S| d | ~|o| s| | o =
36 2 9 72 2 2,51 116,6 33,8 121,4 | 11,2 | 13,1 | 17,2 | 126,7 | 45,6 | 1347
3B 5 9 180 5 2,16 264.,6 76,7 275,5 | 24,5 | 28,7 | 37,7 | 286,7 | 102,5 | 304,4
3r 3 9 108 3 2,16 158,8 46,0 1653 | 16,8 | 19,7 | 259 | 1739 | 63,7 | 185,2
1B 1 16 94 1 1 2,51 2359 68,4 245,7 |1 16,2 | 19,0 | 249 | 258,6 | 88,7 | 2734
48 10 9 360 10 1,88 446,4 129,5 | 4648 | 350 | 41,0 | 53,9 | 4779 | 166,3 | 506,0
1 Ie3aps Kroi 1 2 2 2,83 3,6 1,0 3,7 00 | 00 0,0 3,6 1,0 3,7
3 1 1 1 2,83 1,8 0,5 1,9 00 | 00 0,0 1,8 0,5 1,9
7 3 9 108 3 2,16 158,8 46,0 1653 | 16,8 | 19,7 | 259 | 1739 | 63,7 | 185,2
11a 4 9 144 4 2,16 211,7 61,4 2204 | 19,6 | 22,9 | 30,2 | 2293 | 82,0 | 2435
33 1 16 96 1 1 2,51 241,0 69,9 250,9 | 16,2 | 19,0 | 249 | 263,6 | 90,1 | 278,6
35a 3 9 108 3 2,16 158,8 46,0 1653 | 16,8 | 19,7 | 259 | 1739 | 63,7 | 185,2
356 4 9 144 4 2,16 211,7 61,4 2204 | 19,6 | 22,9 | 30,2 | 2293 | 82,0 | 2435
358 1 16 96 1 1 2,51 241,0 69,9 250,9 | 16,2 | 19,0 | 249 | 2578 | 87,8 | 2723
Bceboro 37 3 2657 | 938 | 2818
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Honartoxk A Tabmuns A.12 - Po3paxyHKOBI HaBaHTaKEHHS KUTJIOBUX Oy/iBeNb 3 MpUOYAOBAHUMH CYCH1JIbHO-KOMYHAIBHUMHU

HiAIPUEMCTBAMH 1 YCTAaHOBAMH

Howme P.’)IC.()., 01C.0. S.’)IC.()., o P npucmps npucmp, Sn ucmp s 00uys So6 )
6y):[iBJII)i kBT I?BAp kB-A HaiimerysanHs KpBT ’ %ISAS KIIJB -Ap Posy, kBT I%Xp kB Lj’A
la 252,8 | 86,4 | 267,1 JKurtnoBuii qim + aMiHICTPATUBHE IPUMIIICHHS 11,00 | 4,35 | 11,83 | 260,47 | 89,41 | 275,39
10 173,9 | 63,7 | 1852 JKurtnoBuii qim + aMiHICTPATUBHE IPUMIIICHHS 12,60 9,45 | 15,75 | 183,96 | 71,29 | 197,29
1 AcxapoBa | 252,8 | 86,4 | 267,1 JKurtnoBuii qim + aIMiHICTPATUBHE IPUMIIICHHS 12,10 5,86 | 13,44 | 262,45 | 91,06 | 277,80
434 JKutnoBuii qim + aMiHICTpaTHBHE MPUMIIIICHHS
475,4 | 165,6 | 5034 (mapukMaxepchbKa) 130,00 | 32,58 (134,02 566,42 | 188,40 | 596,93
3 AcxapoBa | 170,9 | 62,9 | 182,1 JKutnoBuii aiM + agMiHICTpaTUBHE MPUMIIICHHS 10,00 395 | 10,75 | 17594 | 64,85 | 187,51
5 1709 | 62,9 | 182,1 JKutnoBuii aiM + aagMiHICTpaTUBHE MPUMIIIICHHS 32,50 | 20,14 | 38,24 | 196,94 | 78,99 | 212,19
9 252,8 | 86,4 | 267,1 JKutnoBuii gim + aIMiHICTPATUBHE MPUMIIICHHS 123,50 | 30,95 [127,32] 351,57 | 111,13 | 368,72
11 Acxaposa| 170,9 | 62,9 | 182,1 JKutnoBuii 1iM + aaMiHICTpATUBHE MPUMIIICHHS 40,00 | 17,04 | 43,48 | 174,94 | 64,58 | 186,48
31 814,4 | 281,3 | 861,6 KutnoBuit qiM + aaMiHICTPATUBHE MPUMIIIIEHHS 11,00 5,33 | 12,22 | 823,18 | 285,57 | 871,31
37 252,8 | 86,4 | 267,1 KutnoBuii 1iM + aaMiHICTPATUBHE MPUMIIICHHS 10,45 506 | 11,61 | 261,13 | 90,42 | 276,34
35 1086,3 | 375,1 | 1149,2 JKutnoBuii gim + aIMiHICTpaTUBHE MPUMIIICHHS 13,65 8,46 | 16,06 | 1097,19 | 381,90 | 1161,75
Bcenoro: 4074 | 1420 | 4314 407 143 435 4354 1518 4612
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Honatox A Ta6muis A.13 - Po3paxyHkoBi JaHi 11 po3noAutbHOT Mepexi 10 kB micisaBapiinuii peskum (BapiaHT 2)

A- TII1- | TII2- | TII3- | TII4- | TIIS- | TII6- | TII7- | TII8,9-

HaiimenysanHs TIIl | TI2 | T3 | TO4 | TO5 | TI6 | TI7 | TS89 | A
1 2 3 5 6 7 8 9 10 11

HoBxnHa niHii, KM 1,60 | 0,22 | 0,07 | 0,11 | 0,11 | 0,00 | 0,09 | 1,20 | 3,67
CTpyMm AUTAHKY B HOPMAIBH. PEKUM, Iy nopa. 183,0 | 1390 | 87,5 | 333 | 17,3 | 63,1 | 111,9 | 162,2 | 250,0
Pospaxynkosuii riepepi3 kabeio Feq,Mm’ 130,7 | 99,3 | 62,5 | 238 | 124 | 451 | 80,0 | 1159 | 1786
Hepepis 3a JICT, mm2 2x70 | 2x50 | 2x35 | 2x35 | 2x35 | 2x25 | 2x50 | 2x70 | 2x95
Hpumycrumuii ctpym Kabeito, Lipun, A 330 | 280 | 230 | 230 | 230 | 180 | 280 | 330 410
[Mpunyctumuii ctpym kabenro 3 ypaxyBaHHIM MONPaBHUX KOe]ilieHTIB
B HOpMaTbH. peskuMi, (KiKKKu)lipun,A 210,7 | 178,7 | 146,8 | 146,8 | 146,8 | 114,9 | 178,7 | 210,7 | 261,7

CtpymMm kabenro B HOMiHaIbHOMY pexkumi, [mpur, A (nBokaGenbna miHis) | 183,0 | 139,0 | 87,5 33,3 17,3 63,1 111,9 | 162,2 | 250,0

PospaxyHnkoBuii ctpym B micnsiaBapiitHomy pexumi Ip.asap. (TIT-TII") 568,6 | 482,3 | 396,3 | 396,3 | 396,3 | 310,1 | 482,3 | 568,6 0,0

[Ipunyctumuii ctpym kabemto 3 ypaxyBaHHSIM MONPAaBHUX KOE(]illIEHTIB

B micisiaBapiiHomy pexkuMi, (KkKtKcKkm)Impumn, A 433.0 | 389,1 | 337,5 | 283,3 | 232,8 | 187,0 | 138,1 87,8 0,0
YTouHenuit nepepis kademo 3a JICT,mm’ 2x70 | 2x50 | 2x35 | 2x35 | 2x35 | 2x25 | 2x50 | 2x70 0
[Tpunyctumuii ctpym kabemto, Inmpum, A 2x165 | 2x140 | 2x115 | 2x115 | 2x115 | 2x90 | 2x140 | 2x165 0

Po3paxyHkoBuii ctpym B micnsaBapiiinoMmy pexxumi Ip.asap. (TIT'-TII) 0,0 482,3 | 396,3 | 396,3 | 396,3 | 310,1 | 482,3 | 568,6 | 7064

[Ipunyctumuii ctpym kabenro 3 ypaxyBaHHIM MONPaBHUX KOe]illieHTIB

B nicisaBapiiitHoMy pexkumi, (KxKtKcKkm)Impumn, A 0,0 439 95,5 149,7 | 200,3 | 246,0 | 294,9 | 3452 | 433.,0
Yrounenuii nepepis kademo 3a JICT,mm’ 0,0 | 2x50 | 2x35 | 2x35 | 2x35 | 2x25 | 2x50 | 2x70 | 2x95
[punyctumuii ctpym Kabeto, Lypun, A 0,0 2x140 | 2x115 | 2x115 | 2x115 | 2x90 | 2x140 | 2x165 | 2x205

OcrarouHuii yrounenni nepepis kabento 3a JJICT,mm> 2x70 | 2x50 | 2x35 | 2x35 | 2x35 | 2x25 | 2x50 | 2x70 | 2x95
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[Iponosxenns Tabmumi A.13

. A- TII1- | TII2- | TI3- | TII4- | TIIS- | TIl6- | TII7- | TII8,9-
HaiivenyBanHus TII1 T2 | TII3 | TH4 | TIIS | TI6 | TII7 | TII8,9 A'
Hpumnycrumuit ctpym ka6ento, Lipun, A 2x165 | 2x140 | 2x115 | 2x115 | 2x115 | 2x90 | 2x140 | 2x165 | 2x205
AKTHBHHH omip kabemto no autstakam, OM 0,35 0,07 0,03 0,07 0,05 0,07 0,03 0,00 0,20
PeaxtuBHwuit omip kadesro mo aiistakam, Om 0,06 0,01 0,00 | 0,01 | 0,00 | 0,01 0,00 0,00 0,05
Brpatu Hanpyru B HopmManbHOMY peskuMi, AU,% 1,51 0,24 0,08 | 0,12 | 0,04 | 0,05 | 0,05 0,00 0,81
CymapHi BTpaTH HallpyTH, Z U,% 290
. . . 1

Brpara Hanpyru B miciisiaBapiitHOMy pexXHMi, AU ™ ,% 3,03 0,47 0,16 | 024 | 0,08 | 0,10 | 0,11 0,00 1,61
CymapHi BTpaTu B IicClIsiaBapiiHOMY PeXKHMI, ZU ™ % 5,79
AP =317 *r*n xBr 128,71 16,79 | 4,17 | 4,09 | 0,62 | 086 | 1,78 | 0,00 | 63,61
D AP, «Br 220,63




Honatok A. Tabmuis A.14 - Po3paxynku o kadensHum JidisM 0,4 kB
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= ) ] P
- 9 F,‘ E :") E
2 SE| 2| ad 28 2 NN
Ne @ § E( g 8 E- E i g Mﬁ < <ED« § E E Lion. Lonum.o Loon AUH,p Al]n/ .D.
T S =&| E| g5 259§ E ] g - | EH A A | o
/1 S S S & o a4 E 3 — - = O on A % %
g =9 = | Mg MEE E ol
= T3 = - 5
an) 3] & =
1 1 AcxapoBa TII1.1 | 0,063 2 2 277,8 | 211,0 | 422,1 2x95 2 255,0 | 130,8 | 293,3 | 0,74 | 1,47
1 48 TI11.2 | 0,060 2 2 506,0 | 384,4 | 768,8 3x120 3 295,0 | 151,3 | 339,3 | 1,24 | 2,47
1 1 [e3aps Kroi TII1.3 | 0,084 2 2 3,7 2,8 5,6 1x2,5 1 29,0 14,9 334 | 0,01 | 0,03
1 3 TII1.4 | 0,028 2 2 1,9 1,4 2,8 1x2,5 1 29,0 14,9 33,4 | 0,00 | 0,00
2 30/2 TI12.1 | 0,029 2 2 55,1 41,8 83,7 2x16 2 90,0 | 46,2 | 103,5 | 0,06 | 0,13
2 la TI12.2 | 0,085 2 2 2754 | 209,2 | 4184 2x95 2 255,0 | 130,8 | 293,3 | 0,98 | 1,95
2 48a TI12.3 | 0,043 2 2 596,9 | 453,5 | 906,9 3x150 3 3350 | 1719 | 3853 | 1,00 | 1,99
3 30 TI13.1 | 0,050 2 2 134,7 | 102,3 | 204,6 2x50 2 175,0 | 89,8 | 201,3 | 0,26 | 0,51
3 3B TII3.2 | 0,056 2 2 3044 | 231,3 | 462,6 2x95 2 255,0 | 130,8 | 293,3 | 0,78 | 1,56
3 3r TI13.3 | 0,062 2 2 185,2 | 140,7 | 281,4 2x70 2 210,0 | 107,7 | 241,5 | 0,43 | 0,86
3 10 TI13.4 | 0,036 2 2 197,3 | 149,9 | 299,8 2x70 2 210,0 | 107,7 | 241,5 | 0,28 | 0,56
3 3 AcxapoBa TII3.5 | 0,112 2 2 187,5 | 142,5 | 2849 2x70 2 210,0 | 107,7 | 241,5 | 0,79 | 1,59
4 3a TI14.1 | 0,114 2 2 13,0 9,9 19,8 1x10 1 70,0 35,9 80,5 | 0,05 | 0,11
4 S5a TI14.2 | 0,045 2 2 54 4,1 8,1 1x4 1 38,0 19,5 43,7 | 0,01 | 0,02
4 1B TI14.3 | 0,135 2 2 273,4 | 207,7 | 4154 2x95 2 255,0 | 130,8 | 293,3 | 1,53 | 3,06
4 5 TI14.4 | 0,045 2 2 2122 | 1612 | 3224 2x70 2 210,0 | 107,7 | 241,5 | 0,40 | 0,80
4 11/1 TI14.5 | 0,046 2 2 37,8 28,7 57,4 2x16 2 90,0 | 46,2 | 103,5 | 0,04 | 0,08
4 9a TI14.6 | 0,075 2 2 23,9 18,2 36,3 1x16 1 90,0 | 46,2 | 103,5 | 0,07 | 0,14
4 9 TI14.7 | 0,105 2 2 368,7 | 280,1 | 560,2 3x70 3 210,0 | 107,7 | 241,5 | 1,97 | 3,94
5 7 TII5.1 | 0,100 2 2 185,2 | 140,7 | 281,4 2x70 2 210,0 | 107,7 | 241,5 | 0,69 | 1,39
5 11 AcxapoBa TI15.2 | 0,082 2 2 186,5 | 141,7 | 283,3 2x70 2 210,0 | 107,7 | 241,5 | 0,58 | 1,15




[TpomoBxenus Tabmmii A.14
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6.p.

= m ] =
= 2 k& 5 ,m =
Z Sz| z| a8 e2g £ o 1e s
8 = © E| g9 EE9 & 5 5 = | 53 A | aA | Y] 9 %
o z g o | =2g gz £ 5 A
= T 3 - :
an) 3] 2 =
5 Ia TI5.3 | 0,068 | 2 2 | 2436 | 1850 | 3700 | 2x70 | 2 | 2100 | 107.7 | 241.5 | 082 | 1.64
5 35a TI5.4 | 0,090 | 2 2 | 1852 | 1407 | 2814 | 2x70 | 2 | 2100 | 107.7 | 241.5 | 0.62 | 1.25
5 356/1 238;%1’323" TII5.5 | 0,070 | 2 2 538 | 409 | 817 | 2x16 | 2 | 900 | 462 | 1035 | 0.16 | 0.32
6 31/l TI6.1 | 0055 | 2 2 | 1111 | 844 | 1688 | 2x35 | 2 | 1400 | 718 | 161.0 | 025 | 0,50
6 3 TI6.2 | 0.099 | 2 2 | 2786 | 2117 | 4233 | 2x95 | 2 | 2550 | 130.8 | 2933 | 1.16 | 2.33
6 37 TI63 | 0,066 | 2 2 44 | 33 | 66 | 1x25 | 1 | 290 | 149 | 334 | 001 | 0.03
6 356 6.4 | 0121 | 2 2 | 2436 | 1850 | 3700 | 2x70 | 2 | 2100 | 1077 | 2415 | 1.46 | 2.91
6 358 6.5 | 0111 | 2 2 | 2723 | 2069 | 4138 | 2x95 | 2 | 2550 | 130.8 | 2933 | 1.25 | 2.50
7 31 TI7.1 | 0082 | 2 2 | 8713 | 661.9 | 13238 | 5x120 | 5 | 2950 | 151.3 | 3393 | 3.01 | 6.02
g 33a TI0.1 | 0.029 | 2 2 | 964 | 733 | 1465 | 2x35 | 2 | 1400 | 71.8 | 161.0 | 0.12 | 0.23
g 37 TI02 | 0.056 | 2 2 | 2763 | 2099 | 4199 | 2x95 | 2 | 255.0 | 130.8 | 2933 | 0.65 | 1.29
9 3 TI03 | 0.027 | 2 2 | 482 | 366 | 733 | 2x16 | 2 | 900 | 462 | 1035 | 0,06 | 0.12
9 35 TITI04 | 0090 | 2 2 | 1161.8 | 882.6 | 1765.1 | 6x185 | 6 | 385.0 | 197.5 | 442.8 | 3.93 | 6.45




Honatox A Ta6mui A.15 - PesynbpTaTu po3paxyHKy BTpaT MOTY>KHOCTI 1 OTOKIB MOTYKHOCTI B Mepexi 0,4 kB

96

NQH/]I;H }Eﬁlelp L, KM | Twiup., OM X%;'[p" Starp, KB*A Sion, HOMEp OyiBIII SK;‘E"_X{"’ ASinii, KB*A | Snouarcy xiuii, KB*A
1 TII1.1 0,063 | 0,01036 0,00258 262,45+j91,06 1 AcxapoBa 0,01+;0,003 262,46+j91,06
1 TII1.2 0,060 | 0,00522 0,00162 477,9+j166,31 48 0+0 477,9+j166,31
1 TII1.3 0,084 1,05 0,00974 3,56+)1,03 1 Ile3aps Kroi 131,941,224 135,46+2,25
1 TII1.4 0,028 0,35 0,00325 1,78+j0,52 3 224,64+j2,085 226,42+j2,6
2 TII2.1 0,029 | 0,02828 0,00144 46,8429 36/2 14,64+j0,743 61,44+j29,74
2 TI12.2 0,085 | 0,01398 0,00349 260,47+j89,41 la 7,47+j1,862 267,94+791,27
2 TI12.3 0,043 | 0,00298 0,00115 566,42+j188,4 48a 5,29+j2,033 571,7143190,43
3 TII3.1 0,050 | 0,01563 0,0022 126,72+j45,62 30 38,56+j5,429 165,28+j51,05
3 TII3.2 0,056 | 0,00921 0,0023 286,65+7102,53 3B 0+0 286,65+;102,53
3 TII3.3 0,062 | 0,01386 0,00264 173,88+j63,73 3r 0+0 173,88+j63,73
3 TI13.4 | 0,036 | 0,00805 0,00153 183,96+j71,29 16 1,96+j0,373 185,92+j71,66
3 TI13.5 0,112 | 0,02503 0,00476 175,94+j64,85 3 AcxapoBa 7,81+j1,484 183,75+j66,33
4 TI14.1 0,114 | 0,35568 0,0114 12,35+j4,06 3a 84,48+j2,708 96,83+j6,77
4 TI14.2 0,045 | 0,35145 0,00522 5,2+j1,3 Sa 3,48+j0,052 8,68+j1,35
4 TII4.3 0,135 | 0,02221 0,00554 258,62+)88,68 IB 0,09+;0,022 258,71+)88,7
4 TI14.4 | 0,045 | 0,01006 0,00191 196,94+j78,99 5 9,47+j1,801 206,41+380,79
4 TII4.5 0,046 | 0,04485 0,00228 30,24+j22,68 1171 10,8+4j0,548 41,04+)23,23
4 TI14.6 | 0,075 | 0,14625 0,00743 22+19,37 9a 60,08+j3,05 82,08+j12,42
4 TI14.7 0,105 | 0,01565 0,00298 351,57+111,13 9 1,34+j0,254 352,91+j111,38
5 TIIS.1 0,100 | 0,02235 0,00425 173,88+j63,73 7 117,5+j22,344 291,38+j86,07
5 TIIS5.2 0,082 | 0,01833 0,00349 174,94+764,58 11 AcxapoBa 9,85+1,874 184,79+)66,45
5 TII5.3 0,068 | 0,0152 0,00289 229,32+j82,03 Ila 0,98+j0,186 230,3+j82,22
5 TII5.4 | 0,090 | 0,02012 0,00383 173,88+j63,73 35a 10,64+j2,023 184,52+j65,75
5 TIIS5.5 0,070 | 0,06825 0,00347 48,4+j23,44 356/1,31a/1,32a, 48a/l 1,14j0,056 49,5+j23,5
6 TI16.1 0,055 | 0,02459 0,0025 100+j48,43 31a/l 0+j0 100+j48,43
6 TI16.2 0,099 | 0,01629 0,00406 263,64+790,14 33 152,22+337,939 | 415,86+j128,08
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N‘;EIH HJ%“}‘IT‘IP L, KM | Tenup, OM X%*;f-’ Suarp, KB-A Sion, HOMEp Gy S“I‘c“];"_ W ASuiit, KB-A | Suosarsy ainit, KB-A
6 TII6.3 | 0,066 | 0,825 | 0,00766 4+j1,7 37r 195,94+j1,818 | 199,94+j3,52
6 TII6.4 | 0,121 | 0,02704 | 0,00514 | 229,32+j82,03 356 11,1142,112 | 240,43+j84,14
6 TI6.5 | 0,111 | 0,01826 | 000455 | 257,79+j87,83 358 9,38+j2,338 | 267,17+j90,17
7 TII7.1 | 0,082 | 0,00428 | 0,00133 | 823,18+285,57 31 0,09+j0,027 | 823,27+j285,6
8 TI8.1 | 0,029 | 0,01296 | 0,00132 94,5+19,19 33a 3,08+j0,313 97,58+j19,5
8 TIIS.2 | 0,056 | 0,00921 | 0,0023 | 261,13+j90,42 37 0,19+j0,048 | 261,32+j90,47
9 TIO.1 | 0,027 | 0,02633 | 0,00134 47,25+{9,59 37/1 13,83+j0,702 | 61,08+j10,29
9 TII9.2 | 0,090 | 0,00254 | 0,0012 | 1097,19+j381,9 35 0,68+j0,323 | 1097,87+j382,22




Honarox A Ta6mmist A.16 - KoedimieaTn monuty midToBux ycTtaHoBOK, K. [4, Tabmuis 2.8].

KinbkicTh miTOBHX KinbKicTh MOBepxiB B OyIUHKY
YCTaHOBOK Mene 12 12 i Ginble

2-3 0,8 0,9

4-5 0,7 0,8

6-7 0,65 0,75

8 0,6 0,7

10 0,5 0,6

Honarox A Tabmunst A.17 - BctanoBlieHa MOTY>KHICTh €EKTPOABUTYHIB JI()TOBUX YCTAHOBOK

KinpkicTh noBepxiB OyiBii o 10 11-12 13-17
Kinbkict miTiB B OJTHINA CEKITIT 1 2 2
BanrtaxomninemMHicTh nidra, Kr 400 400; 630 400; 630
HowminanbHa notyxHicTh 1BUTYHIB (KBT) 7 7,11 7,11

Honarok A Tabmuus A.18 - Po3paxyHkoBi1 KOe(diliEHTH MOTYKHOCTI [4].

Po3paxyHkoBi KoedillI€EHTH MOTYXHOCTI
Enexrponpuiimaui
cos @ 19:40)
KBapTupu 3 niauraMu Ha OpUPOJHOMY Tasi 0,96 0,29
KBaptupu 3 enekrpornautamu 0,98 0,2
JlidhTOB1 yCTaHOBKH 0,65 1,17
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Honatok A Tabmuns A.19 - [luTome po3paxyHKOBe HaBaHTaXKECHHS KUTIOBUX OyIuHKIB, KBT/KkBapTupy [4]

99

3HaueHHs OKa3HUKa, KBT/5)KUTI0, MpH KiTbKOCTI MEIIKAHIIIB

CrniokuBadi eJIeKTpoeHeprii

1 3 6 9 12 15 18 24 40 60 100 | 200 | 400 | 600 | 1000
2.1 I-ro piBHs enexTpudikamii — B
OyaMHKaX 3 IITUTaMH Ha 9,00 6,33 529 | 436 | 3,72 | 326 | 294 | 251|200 | 1,78 | 1,62 | 1,47 | 1,24 | 1,08 | 0,99
IIPUPOIHOMY Ta3i
2.2 Il-ro piBH# enexkTpudikarlii —B
OyIMHKAX 3 eJIEKTPOILITHTAMU 16,00 | 13,05 834 | 641 | 539 | 4,77 | 436 | 3,93 | 3,18 | 2,83 | 2,51 | 2,16 | 1,88 | 1,77 | 1,76
notyxHictio 10 10,5 kBt
Honatok A Ta6muis A.20. - Po3paxyHKoB1 KOe(illIEHTH MOTYXKHOCTI [5].
IInToma Bara BCTaHOBJIEHOI IOTYKHOCTI HpaLIEOEO‘IOl"O.C&HTCXHi‘IHOF(.) i K cncan pu KUTBKOCTIL eHeKTpoanﬁMaHiB
XOJIOAHJIBHOT'O O6H3.Z[H3HH${, BKJIFOYAarO4Y1 CUCTEMU KOHAUIIOHYBAaHHS MOBITPSA, B
3arajibHii BCTAHOBJIEHIH MOTYKHOCTI MPAIIOIOYNX CUIOBHX €JIEKTpoNpuiimMauis, % 2 10 15 20 30 50 100 200
100-85 1 0,90 0,80 | 0,75 | 0,70 | 0,65 | 0,65 | 0,60 | 0,55 | 0,55 | 0,50
(0,8) | (0,75) | (0,7)
84-75 0,75 | 0,70 | 0,65 | 0,60 | 0,60 | 0,60 | 0,55 | 0,55 | 0,50
74-50 0,70 | 0,65 | 0.65 | 0,60 | 0,60 | 0,55 | 0,50 | 0,50 | 0,45
49-25 0,65 | 0,60 | 0,60 | 0,55 | 0,50 | 0,50 | 0,50 | 0,45 | 045
24 i MeHIIIe 0,60 | 0,60 | 0,55 | 0,50 | 0,50 | 0,50 | 0,45 | 0,45 | 0,40




Jomatok A Ta6mums A.21 - J{oBigkoBi ganux kademis 10kB [ITYD, 11, Tabmurs 7.28]
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Ctpym, A, s Lion wp, A, U1 Lion nas.p, A, U1
F a6. mum. TPYKUIIBHOTO Kabero 3 TPYKUIIBHOTO Ka0eio 3 | TPHKUIBLHOTO Kabero 3
) . . ) . . . 1o, OM/KM X0, OM/KkM | qo, KBAp/km
MM HarepoBoIO 130110, MarepoBoIO 13010, MarepoBoIO 130110,
MIPOKJIAZICHOTO B 3€MJTi MIPOKJIAZICHOTO B 3eMJTi MIPOKJIAZICHOTO B 3eMJTi
16 75 41,85 93,8 1,940 0,102 59
25 90 50,22 112,5 1,240 0,091 8,6
35 115 64,17 143,8 0,890 0,087 10,7
50 140 78,12 175,0 0,620 0,083 11,7
70 165 92,07 206,3 0,443 0,080 13,5
95 205 114,39 256,3 0,326 0,078 15,6
120 240 133,92 300,0 0,258 0,076 16,9
150 275 153,45 343,8 0,206 0,074 18,3
185 310 172,98 387,5 0,167 0,073 10
240 355 198,09 443,8 0,129 0,071 21,5
Honarox A Tabmuus A.22 - [Tapamerpu TpancdopmaTopiB BctaHoBieHHX Ha TI1.
Mapka S Hanpyra o6motku, kB Brparu, kBt o % e % oo Ont | xmp, Ot AQ..,
BH HH Pxx Px3 kBAp
TpaHcpopmaropa kB-A
KaranoxHhi gani Po3paxyHkoBi gaHi
T™ - 630/10 630 10 | 0.4 | 14 | 16 55 | 20 2,12 8,5 18,9
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Homatoxk A Tabmums A.23. ExoHOMIYHA IIUIBHICTH CTpyMy, A/MM?, TIpH KUIBKOCTI TOJMH BHKOPHUCTAHHS MaKCHUMyMa

HABaHTaXCHHS B PIK

o0oJjiee 1000 xo0 3000 o0oJjiee 3000 10 5000 o0osiee 5000
HewusonupoBaHnHbIe MpOBOAA W IIHHBIL:
MeIHbIe 2,5 2,1 1,8
AITIOMUHHEBEIE 1,3 1,1 1,0
Kabenn ¢ 6ymaxHOW W TIPOBOJIA C PE3MHOBOM W IMOJIMBHHUIXJIOPUIHON U30JISAIHCH C J)KHJIAMHU:
MEIHBIMU 3,0 2,5 2,0
ATIOMHUHUEBBIMHA 1,6 1,4 1,2
Kabenu ¢ pe3snHOBOM U MJIaCTMAaCCOBOM M3OJISIIUEH C KIIJIAMH:
MEIHBIMU 3,5 3,1 2,7
ATFOMHHUEBEIMH 1,9 1,7 1,6

HNonatok A Tabmuis A.24. [TonpaBouHi Koe(IlIEHTH HA YKCJIO MPAIIOIOUUX KaOeiB, 110 JiexkaTh nopyd y 3emii (y TpyOax i 6e3

TpyO)

Bincrans y cBitdi, Yucno xadeiiB
MM
1 2 3 4 5 6
100 1,00 0,90 0,85 0,80 0,78 0,75
200 1,00 0,92 0,87 0,84 0,82 0,81
300 1,00 0,93 0,90 0,87 0,86 0,85
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Honatok A Tabmuus A.25 - IlonpaBouHi KoedillieHTH Ha TEeMIEpaTypy 3eMJi ¥l MOBITPs JJIsI HaBaHTAXXEHb KaOENiB, TOJIUX 1

130JTbOBaHUX JIPOTIB

Buxinna remmneparypa, C

dakTryHa TeMIepaTypa cepenonuia, C

CepenoBuiiie Kun -5 0 +5 +10 +15 +20 +25 +30 +35 +40 +45 +50
(po3paxyHKOBE) (mpurmyctuma)

15 80 1,14 1,11 1,08 1,04 1 0,96 0,92 0,88 0,83 0,78 0,73 0,68
25 80 1,24 1,2 1,17 1,13 1,09 1,04 1 0,95 0,9 0,85 0,8 0,74
25 70 1,29 1,24 1,2 1,15 1,11 1,05 1 0,94 0,88 0,81 0,74 0,67
15 65 1,18 1,14 1,1 1,05 1 0,95 0,89 0,84 0,77 0,71 0,63 0,55
25 65 1,32 1,27 1,22 1,17 1,12 1,06 1 0,94 0,87 0,79 0,71 0,61
15 60 1,2 1,15 1,12 1,06 1 0,94 0,88 0,82 0,75 0,67 0,57 0,47
25 60 1,36 1,31 1,25 1,2 1,13 1,07 1 0,93 0,85 0,76 0,66 0,54
15 55 1,22 1,17 1,12 1,07 1 0,93 0,86 0,79 0,71 0,61 0,5 0,36
25 55 1,41 1,35 1,29 1,23 1,15 1,08 1 0,91 0,82 0,71 0,58 0,41
15 50 1,25 1,2 1,14 1,07 1 0,93 0,84 0,76 0,66 0,54 0,37 —
25 50 1,48 1,41 1,34 1,26 1,18 1,09 1.00 0,89 0,78 0,63 0,45 —
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Homatok A Tabmunusg A.26 - IlpunyctuMme KOpOTKOYacHE IepeBaHTaKEHHs JUid KabeniB Hampyroto g0 10 kB i3 manepoporo

MIPOCOYCHOIO 130JIALIIEI0

Koedinient nonepeanboro Bun npoknaaxu [Tpunyctume nepeBaHTakKeHHS 10 BiIHOMIEHHIO 10 HOMIHAJIBHOT MPOTATOM, IO
HaBaHTaKEHHS 0,5 1,0 3,0
0,6 VY 3emui 1,35 1,30 1,15
Y noBitpi 1,25 1,15 1,10
VY tpybax (B 3emiti) 1,20 1,10 1,0
0,8 VY 3emui 1,20 1,15 1,10
Y noBitpi 1,15 1,10 1,05
VY tpybax (B 3emuri) 1,10 1,05 1,00

Honarox A Tabmuus A.27 - [IpunycTuMe KOPOTKOYACHE MEPEBAHTAXKEHHS Ha Meploj JIKBIAALIT MICHS aBapiitHOTO PexXUMy IJIs

kabeniB Harpyroto 70 10 kB 13 manepoBoro 13015111€10

KoedirienT monepeHporo Bun npoknaaku [Tpunyctume nepeBaHTaXeHHSI CTOCOBHO HOMIHATBHOTO NP TPUBAJIOCTI MAKCUMYMY, TOJT
HaBaHTaKEHHS 1 3 6

0,6 V 3emii 1,50 1,35 1,25

YV noBitpi 1,35 1,25 1,25

VY tpybax (B 3emui) 1,30 1,20 1,15

0,8 VY 3emini 1,35 1,25 1,20

Y noBiTpi 1,30 1,25 1,25

Y tpybax (B 3emui) 1,20 1,15 1,10
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Homatoxk A Tabmuusa A.28 — Ilpumyctumi TpuBaji CTpyMOBI HaBaHTaKEeHHS (A) Ha Kalenal 3 MITHUMH(YHUCEIBHUK) Ta

AMIOMIHIEBUMH(3HAMEHHHK) >KUJIAMH, 3 MarepoBOI0 MPOCOUYCHOIO0 MACIOKaHI(DOIHHOIO Ta HECTIKAIOYOIO 130JIALII€I0 Y CBUHIICBIM

a00 aTroMiHIEBIIT 000JIOHIII

o ITpu npoxnaganHi y noBiTpi [Tpu npoxnaganHi B 3eMii
B § =| TpwKuiIbHI § = = TprxuibHI <:; =
QM = 9 o T A = Q9 o T A
X SEN LY 1k
= £ ¥| o3 xB 6 kB 10 kB S E g = = =| Jo3xB 6 kB 10 kB SEg
MakcumanbpHO IPHUITyCTHMa TeMneparypa xui, °C
80 80 65 60 80 80 80 65 60 80
Cu | Al [Cu | Al | Cu| Al Cu | Al | Cu Al Cu Al | Cu | Al |Cu| Al | Cu | Al Cu Al
2,5 30 | 23 | 28| 22| - - - 45 35 | 40 | 31 - - -
4 40 31 | 37 | 29 | - - 35 27 60 46 | 55 | 42 - - 50 38
6 55 42 | 45 | 35 | - - 45 35 80 60 | 70 | 55 - - 60 46
10 75 55 | 60 | 46 | 55 42 - 60 45 105 80 | 95 | 75 | 80 | 60 - 85 65
16 95 75 | 80 | 60 | 65 50 60 | 46 | 80 60 140 | 110 | 120 | 90 | 105] 80 | 95 75 115 90
25 130 | 100 | 105 | 80 | 90 70 85 [ 65| 100 | 75 185 | 140 | 160 | 125 | 135]105| 120 | 90 150 115
35 150 | 115|125| 95 [ 110 | 85 105 | 80 | 120 | 95 225 | 175 | 190 | 145 [ 160 | 125 | 150 | 115 175 135
50 185 | 140 | 155|120 | 145 | 110 135 [105] 145 | 110 | 270 | 210 | 235 | 180 | 200 | 155 | 180 | 140 215 165
70 225 | 1751200 | 155 | 175 | 135 165 | 130 | 185 | 140 | 325 | 250 | 285 | 220 | 245|190 | 215 | 165 265 200
95 275 1210 | 245|190 | 215 | 165 200 | 155 215 | 165 | 380 | 290 | 340 | 260 | 295|225 | 265 | 205 310 240
120 | 320 [245]285]220|250| 190 | 240 |185| 260 | 200 | 435 | 335 | 390 | 300 | 340 | 260 | 310 | 240 350 270
150 | 375 | 290|330 | 255|290 | 225 270 [210] 300 | 230 | 500 | 385 | 435 | 335 | 390|300 | 353 | 275 395 305
185 - 3751290 | 325 | 250 305 235 340 | 260 - 490 | 380 | 440 | 340 | 400 | 310 450 345
240 - 430 | 330 | 375 | 290 350 | 270 - - 570 | 440 | 510|390 | 460 | 355 -
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Honatok A Tabmuis A.29 - Po3paxyHKH AOMyCTUMUX 3HaY€Hb CTPYMIB JUIsl YOTHPHMKIIIBHUX KabemiB Hanpyroio 1o 1000 B, mo

IMPOKJIAAAXOTHCS B 3eMITl

Fras 0,4x8, MM? 2.5 4 6 10 16 25 35 50 70 95 120 150 185
Lo, A, IUISL TPUKUIIBHOTO KaOEIIo, 3
[IBX i30ms11i€10, MPOKIAACHOTO B 29 38 46 70 90 115 140 175 210 255 295 335 385
3eMIIl

Loon np, A, 1751 TPHOKWIIBHOTO Kabelto,
3 [IBX i13051s11i€10, MPOKJIAACHOTO B 14,877 19,5 23,6 359 46,2 59 71,8 | 89,8 | 107,7 131 151 172 198

3eMiIl
Loon n.asap.p, A I TPUKUIBHOTO
kabeimo, 3 I[IBX i3omsicro, 33,35 43,7 | 52,9 | 80,5 104 | 132 | 161 | 201 | 241,5 | 293 | 339 | 385 | 443
MPOKJIJICHOTO B 3eMJTi
ro,OM/KM 12,5 7,81 | 521 | 3,02 [ 195 | 125 | 0,89 | 0,63 | 0,447 | 0,33 | 0,26 | 0,21 | 0,17

X0, OM/KM 0,116 | 0,107 [ 0,1 | 0,099 [ 0,1 | 0,09 | 0,09 | 0,09 | 0,082 | 0,08 | 0,08 | 0,08 | 0,08




MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

HALIIOHAJIBHUM TEXHIYHUI YHIBEPCUTET
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NMNMOYATKOBI AAHI AN1d NOobyYAOBU CXEMMWU

ENNIEKTPOMNOCTAYAHHSA PAVIOHY MICTA

. . Kinek. ogmo
Kinbk. noBepxis .
THUITOBUX OYIMHKIB
1 3
2 2
3 2
4 1
9 1
9 2
12 3
14 2
16 3
Pazom xutimoBux 17
Oy IMHKIB:
Ne . Kin-cTb
HaiimenyBaHHs .
¢ JoMa Miclb/KB.M
43 [pox. marazua 2000m2
3 I[I/ITH‘H/I];/IQ ;:;L;OK-;ICJH 65 mict
42 IlIxoma Ne97 420 yuHiB
6 I[I/IT?[‘H/I]I\}IQ ;:gzllox-;[cm 90 sict
8a  [MarasuH-cynepmapken 1200m?
7 IIxoma Nel06 680 micIp
19 Marazuna 150 m?
15 Marazua 160 m?




NMNOLWYK LEHTPIB HABAHTAXEHHHA

Posranrysanns TIINe3 PoztamyBannst TIINe4

Pesynpratn po3paxynky HHEH mms TTINe3

Ne TI1T .. x S, *X, S,.*Y,
o Howmep Oymimi | P 5, KBT Q 6w KBAD | S 5o KB*A | X, mm | Y, mm B A*M | KkB*A*r

30 126,72 45,62 134,68 43,3 43,8 5831,7 5899,0
3B 286,65 102,53 304,44 50,7 42,8 154349 13029,9

TII-3 3r 173,88 63,73 185,19 47,08 52,3 8718,8 9685,5
16 183,96 71,29 197,29 49.3 1 269 | 9996 4 5307,1

3 AcxapoBa 175,94 64,85 187,51 63.6 21.8 11925,8 4087,8

P 30.00uy° kBT Q 30.00u)° KBAp S 30.00u)° kB*A
947,15 348,03 1009,11 Cyma 51637,6 38009,3
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PO3POBKA MEPEXKI 10 kB

K migcTaHuii

1 : K nigcraHuii
BapianT Nel 110/\&}1,4 " BapianT No2

K niacraHuii

r][\i HaiimMenyBaHnHs BTpat Hopmarus [epmmii BapiadT Hpyruii BapiadT
1 AMOpTHU3aliHI BiipaxyBaHHs -

2 K, THc. TpH. 0,03 34,84 44,40
4 VcBOoro, THC. TPH. - 34,84 44,40
5 BigpaxyBaHHs HA PEMOHT -

6 K, THc. TpH. 0,02 17,42 22,20
8 VCBOoro, THC. TPH. - 17,42 22,20
9 BapricTh BTpar, TUC. TPH. - 375,06 746,25
10 VCBOro piyHUX BTPAT, THC. TPH. - 375,06 746,25
11 IlpuBesieHi KamiTaabHi BTPATH, TUC. IPH. 0,12 139,34 177,58
12 IpuBeeni BUTPATH, THC. TPH. - 514,40 923,83




PozramryBanus TTINe3

PO3POBKA MEPEXI 0,4 B

0



