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3arajbHi MeTOAUYHI BKa3iBKHU

Y mpomeci BHBYEHHsS KypCy CTyIEHTaMu TiependadyeHO BUKOHAHHS
KypcoBoi pobGotu 3 aucuumiiHu  «EnekrpomocrayaHHS — MPOMHCIOBUX
BUPOOHHIITB Ta KOMYHAJIBHHX TOCIOJAPCTB», METOK SKOTO € 3aKpIIICHHS
TEOPETUIHUX 3HAHB.

I[[i wmeromuuni BKa3iBKM 1 JOJATKOBI HOPMATHBHI Ta JOBIJKOBI
MaTepiaiu, Ki TyT, IpU3HAY€H1 JOIIOMOTTH CTYJE€HTaM Yy Mpolleci CaMOCTIHHOT
pobOTH 3 pO3paxyHKy HaBaHTAXEHb EJIEKTPOCIOXKMUBAUYIB, BU3HAYCHHS
MOTYXXHOCTI CHJIOBHX TpaHCc(hopMaTopiB 1 KUIBKOCTI TpaHCHOpMATOPHUX
niactanmii (TII) 1 mentpansHOro posmoauipbdoro nmyHkTy (LIPII), a Takox
PO3paxyHKy BUCOKO- i HU3bKOBOJBTHHX MEPEK.

KypcoBy po0GoTy HEO0OXiJHO BHKOHYBAaTU 13 JOJE€pKaHHSIM BHMOT
HepxaBuux cragaapTiB. O6’em poboTu: oguH apkyi KpecieHHs Gopmary Al

(mox. 1) ta 15-20 cTOpiHOK MOSICHIOBAJIBLHOT 3aIMUCKH.
1. Po3paxyHOK HaBaAHTAaKeHb

1.1. Jns BUKOHaHHS 3aBJaHHS KOXHOMY CTYAEHTY IHAUBIAYaJbHO
BHUIA€THCS TCHEPATbHUHN TIaH 3 €KCIUTIKAII€I0 CIOpY I (oI, 2).

1.2. KopucTyrounuchb NUTOMUMHU TMOKA3HUKaAMHU, NIPUBEACHUMHU B JOJI. 3,
BU3HAYAIOTh HABAaHTAXXEHHS HA BXOJAaX CYCHUIBHUX 1 KOMYHaJIbHUX OYyIWHKIB
Ha TeHIIaHi. Po3paxyHKOBI HaBaHT@XEHHS [JIS OJKUTIOBUX OYJIMHKIB
npuBeaeHi B gona.4. CuioBe HaBaHTaXXEHHSA BpPAaXOBYETHhCA 3a JaHUMHU
TEXHOJIOTIYHOTO TNpoekTy. [IpuiimMaroTh: MOTYXHICTh €JIEKTPOABUTYHA JidTa
P=5,5 kBt npu cos¢=0,7; MOTYyXHICTh MiJBUIIYIOYOr0 1 HUPKYJISAIIHHOTO
HacociB Ooitnepuoi P;=4,5 kBt i1 P,=2,2 kBTt npu cos9p=0,8.

bynemo BBaxatu, 1o Ooiijepu yCTaHOBIICHI B YCiX OyJuHKaX, a JidTu
obnanHaHl B OyIMHKAaX BUIIE M'SITUTIOBEPXOBHX.

1.3. 3a nagumu 11.1.2 cxkimamarots Tada. 1.1.

VY Tabnuii npuiHATI Taki MO3HAYEHHs: > P — cymMapHa MOTYXHICTh Ha
BBO/I1 B OyIUHOK; K¢ — KOE(]IIIEHT MOMUTY; COSP — KOeDIIIEHT MOTYKHOCTI Ha
BBOJII B OyauHOK; P =3 P— K- po3paXxyHKOBa aKTHBHA MOTYXXHICTh Ha BBOJIi B
OynuHok; (O=Pptg® — poO3paxyHKOBA pEaKTHUBHA IMOTYXXHICTh Ha BXOJl B

OyIMHOK.



Tabauys 1.1

EnexTpuyHe HAaBaHTaKeHHsI HA BBOAAX y OyAiBJIsIX

Homep o Haimenys. Pospaxyrkope
KutbkicTs : HABAHTaKEHHSI
Neo | cnopyau CTIOXKUBAYiB | Y P, :
CIIOK1Ba- K¢ [coso| tgp Ha BBOJI
Iop.| IO I'eH- uin eJIeKTpo- | KBT Prl O S
TIaHy eHeprii K]g’T KB; i) BA
1 2 3 4 5 6 | 7 8 9 |10 | 11

3HadyeHHs] KOe(III€EHTIB MOMUTY XUTIOBUX OYIMHKIB y 3aJ€KHOCTI BiA
qyyciia KBapTUpP NMPUBEICHI B JOM. 5, a BiJ 4KClia €JeKTPOJABUTYHIB JIPTIB - Y
noxa. 6. Jlns GoinepiB koedirieHT monuty K=0,7.

[lpuknan miApaxyHKY €JIEKTPUYHOTO HABAaHTAXKEHHS Ha BBOJAX Y
OyJMHKM JXKUTJIOBOT'O MacUBY MpuBeAeHUN y Tadiu. 1. 7.1 mox 7. Ha renmnnani

CTPIJIKOIO 3a3Ha4Y€H1 BBOJM 1 3aMKcaHa pO3PaxXyHKOBa MOTY>KHICTh Ha BBO/II.

2. Busnavyenns micus posramyBanus TII

[IpocTaBuUBIIM Ha TEHIUIaHI MOTYXHOCTI Ha BXOJaxX MPUCTYMAEMO J10
BUOOpYy wmichs crnopymkeHHss TII 1 cxemu enexkTpudHOTO 3a0€3MedeHHs
CIoXuBayiB ejaekTtpoeHeprii. [Ipu Bubopi micis postamyBanHs TII moTpibHO
KEpPyBaTUCS TAKUMH MiIpKYBaHHSIMH:

1. TII moBMHHA 3HAXOIUTHUCS B IIEHTP1 HABAHTAKEHHS.

2. Jlo TII Bapto 3a0e3meyuTH BIIBHUN JOCTYIl, BOHa HE IOBHHHA
MiI1aBaTUCS MEXaHIYHUM, TEPMIYHUM, XIMIYHUM Ta 1HIIAM HEOE3MEYHUM IS

il HOpMaJIbHOI eKCILTyaTaIlli BIJIMBaM.

3. BusHaueHHs OTYKHOCTI Tpancgopmartopis Ha TII

PosramyBaBmu Ha renmmani wmicus TII (10/0,4/0,23 kB), ckmamaiotsh
TabJ. m. 7.2 goA. 7 Ans po3paxyHKy MOTYKHOCTEH TpaHC(HOpMATOPiB.

[Ipy 1nboMy HEOOXIIHO MaTH Ha YyBa3l, M0 CEPEIHHO3BAKCHUU
KOe(DIlI€HT MOTYXKHOCT1 COS( BU3HAYAETHCS 3a (OPMYJIOIO:
Ppy _ Pp

S Jr+op

YaaBaHy 4M TOBHY MOTYXXHICTh TpaHchopMaTopa S PEKOMEHIYETHCS

BuOupatu B mexax 100+1000 kBA (100, 160, 260, 400, 6301 1000 kBA).

COSPep =

(1

4



4. Cxemu TII i )KUBHJIBHUX MeEPeK

VY noxa. 8 HaBegeHO cXxeMy KOMyTaIlli oJHOTpaHC()OPMATOPHOI MiACTAHIIIT
10/0,4/0,23 xB. JXutnoBi mMacuBu 3 OyaWHKaMH BHCOTOIO 10 5+8 mOBEpXiB
BKJIIOUHO JKUBJISTBHCS 32 IMETIbOBOI cXemor (mona.9, cx.a), a OyIUHKH
BUCOTOI0 9+16 mOBEpXiB — 3a METIbOBOIO CXEMOIO 3 PE3EPBHOI0 MEPEMUUYKOIO
(mox. 9, cx.0). Bubip cxemu eneKTponoCTayaHHS BHU3HAYAETHCS YMOBaMH
HaJIIHHOCTI €JIEKTPONOCTAaYaHHS.

Y  BigHOmIeHHI  3a0e3Me4YeHHs  HaJIHHOCTI  €JIEeKTPONMOCTadYaHHS
eJeKponpuiiMadl po3aUIAIOTbCS Ha Tpu Karteropii. Enextpompuiimaui |
KaTeropii — 1e Taki, MPUIMHUHEHHS €JIEKTPONOCTAYaHHS SIKUX MOKE BUKIHUKATH
HeOe3MmeKy JUId SKUTTA JIIOJeW, YIIKOJKEHHS JOpPOTOro  OCHOBHOIO
yCTaTKyBaHHS, = MacoBMM  Opak  MNpOAYKLii, TMOPYHIEHHS  CKJIaJHOTO
TEXHOJIOTIYHOTO MpolleCy 1 (PYHKIIOHYBAaHHS OCOOJMBO BaXXJIHWBUX €JIEMEHTIB
KOMYHAJIBHOTO TOCHOJApCTBA, @ TAKOX 3aBJaTH 3HAYHOI IIKOJAU JAEPKaBHOMY
a00 MpUBAaTHOMY MaifHy.

Cepen enextpompuiiMauiB | karteropii BuALNS€ETbCS OcoOIMBa Tpyra,
OesmepebiitHa pobOota sAKUX HeoOXxigHa s Oe3aBapidHOI  3yNUHKH
BUPOOHHUIITBA JJIs1 MIOMEPEKEHHS 3arpO3H KUTTIO JIOJeH, BUOYXIB, MOXKEK Ta
YIIKOJJ)KEHHSI JIOpOTrOro OCHOBHOT'O ycTaTkyBaHHs. Enektpompuiimaui |
KaTeropii MOBUHHI 3a0e3MeuyBaTUCS €JIEKTPOCHEPri€l0 BiJ JABOX HE3aJEKHUX
B3a€EMHO  PE3EPBHUX  JDKEpPEN OKUBJICHHSA, 1 TPUNUHEHHS  IXHBOTO
€JEKTPONOCTaYaHHs MpPU MOPYIIEHHI OCTAaHHBOrO BIJ OJIHOTO 3 JIKepeln
KUBJICHHS MOXe OyTH MpUETHAHUHN JIMIIE HA YaC aBTOMATUYHOTO BiTHOBICHHS
KUBJIEHHS. [l enekTpornocTtadaHHs OCOOJIMBOI T'pynu ejleKkTponpuiiMauis |
KaTeropii MOBUMHHE mepeadadyaTUCs JOOAATKOBE SJKUBICHHS BIJ TPETHOTO
HE3aJIe)KHOTO JIKepesa KUBJICHHS.

Knacugikamis  enextpompuiimMadiB 32  KaTeropisiMd  HaAiHHOCTI
€JIeKTpOnocTayaHHss  (CTOCOBHO  pO3paxyHKOBO-rpaiyHOro  3aB/aHHS)

npusegeHa B goxa. 10.



5. Micue po3ramyBanns LPII
[Ipu momaui enekTpoeHeprii Hanpyrowo 35 kB 1 posmonuni enekTpoeHeprii
Harpyroro 10 kB y okuTioBoMy MacuBi TmiepeadadaeTrbcs  OYIIBHUIITBO
neHTpanbHoro posnoauibHoro myHKTy (LIPIT) (mom. 11). Micme posramryBaHHS
LPIT y >xuTmoBOMy MacHuBl BU3HAUAETHCA 3a KapTOrpaMolo, A€ 3alUCYIOThCS

koopauHatu Beix TI1, a motim o6uucmoroTs koopaunatu LIPII 3a hopmynamu:

2.Sx 2. Sy
X e S5 TS (2)
ne 2.Sy i 28y — cyma mooyrtkiB motyxHocte# TII mo cBoiii KOOpauHari.

Koopnunatu TI1 BU3HA4YarOTHCA 32 TEHIIJIAHOM, BAUKOHAHOMY B MacIITa0i.

6. Po3paxyHOK BUCOKOBOJIbTHHUX €JICKTPUYHUX MEPex
Mepexi MOXKYTh OyTH paaiaibHUMHU 1 MariCTpaJibHUMH, PO3IMKHYTUMH 1
3aMKHYTHUMU 3aJI€KHO BiJ Kateropii HaJliHOCTI.

PagianbH1 BUCOKOBOJIBTHI MEPEkK1 PO3PAXOBYIOTHCS 32 TAKOK CXEMOIO:

TP I/ S=P+l
O >
[Tnomy nepetuny kabenro BUOMPAIOTH 32 €KOHOMIYHOIO HIIJIbHICTIO:

1

Spx =, 3)
Tk

ne Spx — TUIONIA TIEPETHHY TIPOBOIB, MM, I, — PO3PaXyHKOBHIl CTPYM,

S

Ip=——F.

P u.\3 (4)

J — eKOHOMIYHa WIUIBHICTh CTPYMY, 3HAYEHHS AKOi JJIsl PI3HUX NPOBIAHHUKIB 1
kKabeJiB mpuBeeH1 B 1o1. 12.

BubpaBmu miomry mepeTHHy KaOelro 3a EKOHOMIYHOK MIUTBHICTIO
CTpYyMy, HEOOXiJTHO HOTO MEpPeBIpUTH HA MPUIYCTUMY BTpaTy HAIpPyrd 3a
bopMyIor0

AU =(Ip-Rg -cos@+Ip- X -sing) (%)
ne Ry=Ry'L, Xg=xy-L; L — nopxuHa Kabero BIJ J)Kepesa A0 CIOoKUBada, KM;
Ry, Xy — BIANOBIIHO aKTUBHUU 1 1HAYKTUBHUN omopu kabenro, OM/kM (IUB.
non. 13); cose=P/S, sinp=Q/S.



BTpaTa Hanpyru BU3HAa4a€eThCS y BIACOTKAX Bl HOMIHAJIBHOTO,
AU
AU% =——-100, (6)
UH
3HAYEHHS AKOTO piBHI: 1 — y cunoBux nadIorax +5%; 2 — B OCBITIIOBAIbHUX
Mepexax +3+5%; 3 — y KUBWJIBHUX JIHISIX BUCOKOI Hampyru 5+8%; 4 — y
KUBWJIBHUX JHISAX B aBapliiHuX pexxkumax +10+12%.
[Mpuknan po3paxyHky mepexi pagiansHaoi JIEII npuBenenuit y noa. 14.

MarictpanbHi BUCOKOBOJIbTHI MEPEK1 PO3PAaXOBYIOTHCS 33 TAKOI CXEMOIO:

0 /1 7 % 2 3 3

] l 1

[Tnomy nepetuHy Kabeo BUOMPAIOTh 32 €KOHOMIYHOIO HIIJIBHICTIO CTPYMY

Ha IUITHKAX:

0-1 S01=S1+S2+S3=(P1+P2+P3)+J(Q1+Q2+Q3)=P01+JQO01;

-2 S12=S2+S3=(P2+P3)+J(Q2+Q3)=P12+JQ12; (7)

2-3 S23=S3=P3+JQ3=P23+JQ23.

JI7s KOXKHOT TIJSHKY BU3HAYAKOTh CUIIY CTPYMY:
Ly;=89,;/U- \/§
1,,=8,,/U-3 (8)
1,5=8,3/U" \/5

O6pana mioma nepeTuHy Kalelo MepeBipAeThCs Ha MPUIYCTUMI BTPATH

HAIIPYTH:

Py - Ry + Oy - X , ,

AU, _ (For- R UQ01 01), fe Ry = Ryl Xop = Xp-1;:)
By Ry + - X . .

AU, SR ARCE UQ12 12) e Riy =RG-Iy; Xip =X( 15 1 (9)
P .R + .X 44 r

AU»s _ (Py3 - Ry3 UQ23 23) e Rys = Rz X3 = X0-15)

3arajipHa BTpaTa Halpyru
AU:AU01+AU12 +AU23 SAU()O}’Z.' (10)

[Ipuknan pos3paxyHky wMepexi wMarictpanbHoi JIEII npuBenenuit y

non. 15.



SAxmro CJIEKTPOCIIOKHUBAYl  KUBJIATHCS Bi  OBOX  JDKepen
(TpanchopmaropHuX MiJICTaHIIN), HEO0OX1THO BU3HAYUTH TOYKY
CTPYMOPO3MOAUIY 1 TUIONIY TEPETUHY >KUBUIBHOTO Kabento (Mepexi) Bif
OiICTaHIIM 70 TOYKM cTpymoposnodiny. Ilotim BapTto mepeBipuTH
NpUAATHICTE II€l Mepexl B aBapiiHOMYy pexumi, koau oxHa 3 TII Buiime 3
Jamy.

[ToTyHIiCTh MiJICTAHIIIA BU3HAYAIOTH 32 (DOpMYJIaMu:

2. Si g, 281y
4= Sp=""5".
2145 2154

ne S; — MOTYXHICTb CIIOXUBAYiB; [g;, [4; — BiacTanb BianoBiaHo Big TII «by» 1

(11)

«A» o cnoxuBayda S;; [, p— BigcTtanb MK TII «A» 1 «by.
[Tpuknam po3paxyHKy Mepexi, 10 IocTavae croxupadiB Bix aBox TII,

IpUBEACHUN y noa. 16.

7. Po3paxyHOK HU3bKOBOJIbTHUX KUBUJIBHUX

i OCBITUIIOBAJILHUX MeEpPex
[lnomy  mepeTMHY  HHU3BKOBOJBTHUX  MEpeX  BHOUpPAIOTH IO
HaBaHTAXyBaTbHUM cTpymMaM (mox. 17). OOpana 1wioma mnepeTuHy Ha
NPUIYCTUMY BTpATy HAMPYTU MEPEBIPAETHCS 3a TAKUMH (HOpMyTIaMu:

17151 ofHOa3HOT Mepexi

5
AU%=2—020-ZI-I=2 10 2ZP l; (12)
y-U3-S y-US-S
11 1BOX(ha3zHOoT Mepexi
5
AU%=L25-ZI-Z=2’25 102 ZPZ; (13)
y-U%-S y-U%-S
a7t TpudazHoi mepexi
5
Auve 1005y 100 2P (14
y-U%-S y-U%-S
ne 7y — npoBiAHICTH mpoBinHuka; Ugp,U; — BiamoBigHO ¢as3Hl 1 JiHINAHI
3HAYeHHs Hampyr, B; § — T1Joma TepeTuHy  IPOBONY, MM

I — HaBaHTaXyBaJIbHUUN CTpyM, A; / — HOBXHMHa mpoBoay, M; P — mepenaHa

MOTY>XHICTh, KBT.



8. Po3paxyHok cHJI0BOI Mepe:xi
CunoBi Mepexi OyBarTh pajialbHI 1 MaricTpaibHi. ManonoTyXHi
CJICKTPOJABUTYHH 3BHYANHO JXHUBJSATHCS BiJ MaricTpaidbHOi Mepexi. [lmomry
MEePEeTUHY MPOBOJIB CUIOBOI MEPEXKi, 3aXUIIEHOI 3am001)KHIKaMU, BUOUPAIOTH
3a CTPyMOM IIJIaBKOi BCTaBKH.
Jlnsi 3aXHCTy €JEKTPOJBUTYHIB 3MIHHOTO CTPyMy IIaBKa BCTaBKa
BUOHMPAETHCA 32 HOMIHAJIBHIM CTPYMOM JIBUTYHA
Py-10°
J3.U J7 "N CosSP

ne P, — HOMIHaJbHa MOTYXKHICTh eJIeKTpoABUryHa. KBT; U, — niHiiiHa Hanpyra

ni

mepexi, B; n — KKJ| nBuryHa; cosq@ — KOe(]IIIEHT MOTYXHOCTI €JIEKTPO-
JIBUTYHA.

Tak sik cTaHIapTHI TJIaBK1I BCTABKHU 3aMO01XKHUKIB BUTOTOBIISIIOTH Ha 4, 6,
10, 15, 20, 25, 35, 60, 80, 100, 125, 160 A 1 T. a., po3paxyHKOB1 CUJIU CTPYMY
NJIaBKOi BCTABKM HEOOX1JHO OKPYTIATH 10 CTAHIAPTHOI CHJIM CTPYMY IJIaBKOT
BCTaBKHU Yy O1K 301JIbIIICHHS.

Ctpym  mmaBkoi  BCTaBKHM IS 3aXUCTY  KOPOTKO3aMKHEHOTO
€JIEKTPOIBUTYHA OOUHCITIOIOTH 32 (HOPMYIIOI0

S I, -K
nn = 25

, (16)

ne [, — HOMIHaJbHUU CTPYM €INEeKTpoABUTyHa, A; K — KpaTHICTb IyCKOBOTO
cTpymy [5-7].

Sk1mo nekinbka JBUTYHIB MpPHENHAHI A0 OJHIET MariCTpajlbHOI KUBWJIHHOI
Mepexi, TO CTPYM IIABKOT BCTABKH, 1110 3aXHUILAE CUIIOBY MEPEKY, BU3HAYAIOTH 32
bopmyIioro
21+ K

1
ni 25

; (17)

ne » I, — cymMa HOMIHAJbHUX CTPYMIB IHIIUX ABUIYHIB, /' — HOMIHAJIbHUN
H b

CTPYM HaO1IBIIOTO KOPOTKO3aMKHEHOI'0 JABUTYHA B IpyImi ABUTYHIB, A; K' —
KpPaTHICTh IIyCKOBOT'O CTPYMYy HalOUIBIIOrO JBUTYHA.
SAKIO eNeKTPOABUTYHH 3aXHILAIOTHCS HE 3alO00IKHMKaAMHM aBTOMAaTaMH,

TO CTPYM pPO3HICIIIIIOBA4Ya aBTOMATa BI/I6I/IpaI-OTB 3a HOMIHAJHLHUM CTPYMOM.



[Imomy mnepeTuHy CHJIOBOI MeEpeXl BHUOUPAIOTh 3aJIEXKHO B CTPyMy
po3ulemioBada apromarta. Po3mennioBaui 0yBatoTh Ha 15, 20, 25, 30, 40, 50,
60, 80, 100, 120, 150, 200, 250 1 300 A.

[Imomyy nmepeTuHy PpI3HMX NOPOBOJIB BUOMPAIOTh BUXOIAYH 3
NPUIYCTUMOTO CTPYMOBOI'O HaBaHTaXeHHs 3a nox. 17, 18.

Yepes Te, 10 CUIIOBI MEpeXl KOPOTKI, TO MEPEBIPKY iX HA MPUIYCTUMY
BTpATy HaNpyru 3BUYANHO HE POOJIATE.

Ha ocHOBI HeoOXiIHMX pPO3paxyHKIB 1 BHOOpPY €JNEKTPOYCTATKyBaHHS
CKJIQZIAl0Th PO3PaXyHKOBO-MOHTAXXHY TaOJUIIO, Y SIKIM BKa3ylOTh: T'OJOBHUM
HA3bKOBOJIbTHUM IIMT Ha MIACTaHLIl; TIPyHOBHH pO3NOAUIBHUM INUAT 13
BKa31BKOIO KOMYTaIIHHOI 1 3aXMCHOI anapaTypyd Ha HbOMY; MapKy MpOBOIY YU
Kabenw, TUIoNly MWOro TepeTHHY 1 Cchnocid NpoKIaaKd BiJ TPYIOBOTO
PO3MOJIBHOTO IIUTA 0 MycKaya CTpyMOIpHiiMaya; THI MycKada; KaTaJloxXH1
JaHl  €JICKTPOJABUTYHAa (IOTYXXKHICTb, HOMIHAJIBHUN CTPYyM, KpaTHICTh
nmyckoBoro ctpymy, cos@, KKJI, gacrory obGepTaHHs 1 T.I.); BUKOHABUHI
MEXaHi3M.

SIkio IBUTYHH 1 CHJIOBA MEpEeka 3aXMINAIThCS IUIABKUMU BCTaBKaMU
3armo01KHUKIB, HEOOX1THO BKa3aTH THUII 3alI001KHUKA 1 CTPYM IIJIaBKOT BCTaBKH.

Y po3paxyHKOBO-MOHTaXH1U Tabnui (qoa. 18) mpuBoaiATh TAKOXK MapKu
1 IOy TEepeTHHY KabelsiB, MO JXKUBISATH TPYMOBI PO3MOMIIBbHI IIUTH Bij
[EHTPAIbHOTO PO3MOJAUIBHOIO MYHKTY B I€Xy BiJi HU3bKOBOJBTHOTO IIUTA

O1JICTaHI].

9. IlepeBipka 31aTHOCTI PO3LIEILIIBAYA ABTOMATA /IJIS PO3PUBY
CTPYMY KOPOTKOI'0 3aMHKAHHSA
Y nmnpaBuiax BIAlITYBaHHS €JIEKTPOYCTAHOBOK YKa3yeThCs, IO JIis
ABTOMATHYHOT O 3aXHUCTY 3a6e3neqyeTbc>1 34 YMOBH
Ig 2313, (18)
ne Iy, I; — cTpyM BIANOBIJHO KOPOTKOTO 3aMHKaHHS 1 3aXHCHOTO IPUCTPOIO.

Jlnst  BU3HAUEHHS CTPyMy KOPOTKOrO 3aMUKaHHS TpU TpudazHomMy
3aMHKaHHI ~KOPHUCTYIOTBCSI PO3PAXyHKOM IEPIOJAMYHOI  CKIIAJIOBOI  CTPyMY

KOPOTKOI'O 3aMUKaHH:A

10



;o Ug _ Uy
n = —

U, B: ResXo

e — JIHIAHA Hampyra, cyMmMa BIJIMOBIIHO aKTHUBHUX 1
IHIYKTUBHUX OTOPIB BCIX €JIEMEHTIB JIAHIIOTA Bij JKepesa €JICKTPOKUBIICHHS 10
TOYKH KOPOTKOTO 3aMUKAHHSI.

JlaH1 Mpo aKTWBHI 1 IHAYKTUBHI ONOPH JIAHITIOTA MIPUBEACHI B 104. 19.

[Ipu mnepeBipui cHpanbOBYBaHHS 3aXHCTy aBTOMATOM-3alO0O1KHUKOM
3aMUKaHHA a3y Ha 3eMJIF0 YU Ha HYJIbOBUM MPOBiA HEOOXITHO 3HATH CTPYM
0/1HO()a3HOr0 KOPOTKOI'O 3aMUKaHHSI, [0 BU3HAYAETHCS 32 (POPMYJIIOIO

Up
5
Z,+ Zﬂ
3

19 = (20)

ne U, — ¢a3na nanpyra, B; Z, :\/R,% +X,% — moBHUH omip neTial (da3Huit i
HYJIBOBUH TNPOBOAM); R , X, — BIANOBIIHO AKTUBHUM 1 1HAYKTUBHHUN OMOpPHU
neTial npoBoaiB (R, =Ry + Ry);

Z,,, — TOBHHI oOmp TpaHCPOpPMATOpPa CTPYMy KOPOTKOTO 3aMHKaHHS Ha
kopmyc. OM.

Jlnst kaGento, mpokJageHoro B Tpydax, X, = 0,5 OM/km.
s mpoBoaiB noBitpsiHoi JIEIT X, = 0,6 Om/kMm.

JIns mpoBO/IIB Ha POJTMKAxX X, = 0,4 Om/kMm.

Z :
3HaueHHs m%HpI/IBCI[eHl B noa. 20, mpukiaa po3paxyHKy oAHO(pa3HOTO

KOPOTKOTO 3aMUKaHHs B HU3bKOBOJBTHIN Mepexi (U<1000 B) —y nox. 21.

10. 3axoau moa0 NiABUIICHHA Koe(dilieHTa MOTYKHOCTI

3axonM mOAO0 MiABUIICHHS Koe(dilieHTa MOTY>KHOCTI COS B yCTaHOBKax
CIIOKUBAYIB €JIEKTPUYHOI €HEPTil PO3ALISIOTh HAa MPUPOAHI 1 IITYYHI.
Jlo mpupoaHUX Coco0iB KOMIEHcaIlii cOS BITHOCSTH:

1) 30inpmieHHS  3aBaHTaXEHHS  BUPOOHWYOTO  YCTaTKyBaHHS  JIO

NacnOPTHOI MOTYXHOCTI;

11



2) yCyYHEHHS XOJOCTOTO XOAy B poOOTI AaCHHXPOHHUX JBUTYHIB,
3BaplOBaJbHUX TPAHC(HOPMATOPIB Ta IHIIUX 1HAYKTUBHUX CIIOKUBAYIB;

3) 3aMiHa eJNEeKTPOJABUTYHIB IMIJBUIIECHOI TIMOTY>XXHOCTI Ha JIBUTYHH
BIJIMTOBITHOT MOTYKHOCTI BUKOHABYOTO MEXaHI13MY;

4) BHpOBaI)KEHHS CHHXPOHHUX JIBUTYHIB 3aMiCTh aCHHXPOHHUX;

5) BigkIOYEHHS 3aiiBUX TpaHCHOpMaATOpiB y TEpiogH  Majoro
3aBaHTA)KCHHS IT1ICTAHIIIT;

6) MiABUILEHHS SKOCTI PEMOHTY JBHUTYHIB 0€3 301IbIICHHS MOBITPSHOTO
3a30py.

Jlo mTy4HUX CTIOCOOIB BiTHOCSTH:

1) 3acTocyBaHHS KOHJIEHCATOPIB;

2) BUKOPHUCTAaHHS MPAIIOI0UYMX CUHXPOHHUX JBUTYHIB ISl BUPOOHUIITBA
pEaKTUBHOI €Heprii;

3) 3acTocyBaHHS CHHXPOHHHUX KOMIIEHCATOPIB.

HItyyHa KOMIIEHCALisl COS @ MPOBOAMUTHCA MiCIs MOBHOIO 3aBEpUICHHS
MPUPOJHOLI.

Haiibinpm  po3moBCIOKEHU croci0 IMITy4yHOiI KOMIIeHcamlii — 1ie
BUKOPUCTAHHS KOHJEHCATOPHUX Oarapeil, sKi MOXXHa BCTAaHOBJIIOBAaTH B
€JEKTPOJABUTYHAX Ha TpPaHCPOPMATOPHUX IMIACTAHUISAX HA HU3BKOMY YU Ha
BUCOKOMY Oori. Micile yCTaHOBKM KOHJCHCATOPIB BHU3HAYAIOTH ILISIXOM
TEXHIKO-€KOHOMIYHOTO PO3PaXYHKY.

[ToTyXHiCTh KOHAEHCATOPHOI Oatapei, HEOOXIMHY IS KOMIICHCAIII,
BH3HAYAIOTh 3a (opMyIioro, KBA:

Q= P(1gp; —1897) (21)
ne P — akTuBHa MOTYXHICTh CIOXHMBayiB, KBT; ¢, ¢ — KyT 3cyBy (a3 mix

CTPYMOM 1 HANpPyrow BIAMOBITHO 10 KOMIIEHCAIlll 1 32 HasSABHOCTI IMPUCTPOIO,
10 KOMIICHCYE.

€MHICTb KOHJeHcaTopHOI 6aTapei, MkD:
C=10"-0/3-0-U%, (22)
7€ ® — KyToBa yactoTa; o=2nf; U, — niHiiiHa Hanpyra Mepexi, B.

VY nox. 22 1 23 HaBeJeHO TEXHIYHI XapaKTEPUCTUKH 1 TapaMeTPU CTaTHYHHUX

KOHJICHCATOPIB.

12



Jlooamok 1
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Jlooamok 2

I'ennuian mikpopaiiony M 1:2000

,' =

(=100 VIbHUL [1GH M TIKIOIOUL '""'"'

= =t
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B‘F—J

\/;> 1L«
i ]
R _,.-.: e
= 4
T .:
[Tk ]
3 e

Excrmikaris
] — mkomaa Ha ......... MiCIIb;
2 — IATCAJOK HA ........ MiCIIb
3 — IUTCA/OK HA ........ MICITb
4 — TUTCAJOK HA ........ MICIIb;
5 — pUHOK HA MICIb ........ M
6 — TOPrOBUIA IIEHTP HA .......... M
7 — KUTIOBUH OYyIMHOK 9 MOBEPXIB .

8 — KUTIOBUM OYTMHOK 5 TOBEPXIB .

9 — xuTHOBUH OYIMHOK 5 MOBEPXIB .

10 — rapax Ha MAIlINH;

11 — 6ynuHOK TOOYTY Ha
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Jlooamok 3

IIuToMi MOKa3HMKH Ha BXOJaX Yy CyCHiJIbHI | KOMyHa/IbHI OyAMHKH

(3a JTaHMMH TUNOBUX MPOEKTIB HA CYYACHU MPOEKTHUH mepioj,

3 KOPEKTYBAaHHAM Ha MepPCNeKTUBHUI nmepiox)

Makcumym
HABAHTHKEHHS Ha
No CroxuBau S — HE?;;%{ BBOJIi B OY/IIBIIIO Tpumitka
Top EJICKTPOEHEPI 1l cosp OcHogH. | Ilepcre-
IIpoekT. | KrIuBH.
nepios | Tepion
1 2 3 4 5 6 7
1. | 'yproxuTku Micue 1,0 250 500
2. | omikmninika BimsimyBansas | 0,97 245 280
66 75
3. | Jlikapui Micup 0,99 815 1400
obciyro- 35 75
BYBaHHS
4. | llonoroBuii OyquHOK | — * — 0,96 1610 2120
57 75
5. | dutsaua mikapHs —_— 0,94 2500 2500
102 102
6. | JuTsui cagouku 3 —— 0,99 190 -
MPUTOTYBAHHAM ki 26 -
Ha Ta30BHX TUIUTAX
7. | JluTsA4l camodky 3 —_ — 0,90 360 600
MPUTOTYBAHHAM ki 49 82
Ha EJeKTPO-TUIUTAX
8. | lIxomu 3araianHO- VuHiB 0,97 195 340
OCBITHI 3 €JIEKTPO- 35 72
TUTUTAMH TSI
MIPUTOTYBAHHS 1K1
9. | llkona-iHTepHAT 3 — — 0,97 360 660
MPUTOTYBAHHSAM TKi 52 95
Ha EJIEKTPOTUTUTAX
10. | T'oTeni Hepo3psAaHi Micup 0,90 710 710
ta | — kmacy o0ciyro-
BYBaHHS
11. | TFoteni Il — xnacy —— 0,90 330 390

15



IIpoooesorcents 000. 3

1 2 3 4 5 6 7
12. | Kinotearpu —— 0,90 225 390
13. | 'pomaaceki neHTpu, | — - — 0,90 300 400
KITyOou
14. | 3akycouHi —— 0,90 820 820
210 210
15. | Kade —— 0,90 130 250
78
16. | Inanbwi 3 —— 0,89 500 700
MPUTOTYBAHHAM TKi 160 225
Ha eJIEKTPOILTUTAaX
17. | Mara3unu Toprose 0,9 1540 2450
IIPOMTOBApHI micie 47 75
18. | Mara3unu —— 0,87 2870 4000
MPOAYKTOBI 72 100
19. | Marasunuu «M's;co— | — - — 0,83 3500 4000
pubay» 95 110
20. | Mara3zunu OynoyHo- | — - — 0,90 930 930
KOHJIUTEPCHKI 3 Kade
21. | 3aknaau moOyroBoro | PoGoue 0,90 150 150
00CITyroByBaHHS Micre 60 60
22. | I'apax 1erkoBux Micue 0,85 340 340
aBTOMOO1ITIB 00CITyTOBYB 18 18
aHHS
23. | ABro0Oasa —_— 0,80 835 835
BAHTAXKHUX 67 67
aBTOMOO1ITIB
24. | bani —— 0,90 250 250
25. | YuboBo-BupoOHmn4i | PoGoue 0,87 800 800
MaiicTepHi micie 69 69
26. | Marasun mosnounuii | Toprose 0,85 2560 4000
Mmicie 59 92
27. | Marasun «OBoui —_— 0,85 - -
bpyKTH» 60 60
28. | Marazun —_— 0,90 310 -
«Mopo3uBoO» 132 -

16




3axinuenns 000. 3

1 2 3 4 5 6 7
29. | IluBHUM 3a1 3 _—— 0,90 435 -
MPUTOTYBAHHAM TKi 160 -
Ha eJIEKTPOILTUTAX
30. | KomGinaT peMoHTY 1M 0,94 - -
MeOITiB 1 MeTajo- KOPHUCHOT 48 -
KOHCTPYKITIH TUTOIL
31. | ATenbe NOMMUBY —_ — 0,97 - -
ofIsITy 41 -
32. | Ilepykapus 1 anTeka | — = — 1,00 - -
60 -
33. | AamiHICTpaTUBHO- _ — 0,97 - -
rOCTIOIapPChKi 24 50
3aKJIaIH 1
TrPOMAJICHKI
oprasizarii

17



Jlooamok 4

IIuToMmMi po3paxyHKOBi HABAHTAKEHHS OCBITJICHHS

i MOOYTOBHX €JIEKTPONPHUJIALIB JJIsl KUTJIOBUX OYAMHKIB

CyvacHuit npoekTHui piBeHb. | [lepcnekTuBHuMiA
Po3paxyHKoBe HaBaHTAKEHHS MIPOEKTHHIA
Ne Ha BBomi y PIBEHb.
I 1; JKutiosi kBapTUpH KBapTUPY Ha BBozi B | Po3paxyHkose
o OyIMHOK, | HaBaHTAKEHHS
kBt Br/m* Bt/ Ha BBOJII Y
Oy MHOK, BT/M”
1 2 3 4 5 6
1. | I3 razidikamiero (Ha 1,0 33 15 30
YBECH ITEPCIEKTUBHUMN
nepion)
2. | I3 BorHEeBUMH 1,2 40 18 55
KYXOHHHUMH TIJTUTAMH
Ha MepuoMy erari 1 3
MIEPCIEKTUBOIO
nepeBo1y Ha
CIEKTPOTUTUTH
3. | 31 BCTAaHOBJIEHHIM 4,5 150 50 55
€JIEKTPOIIIUT Ha
NepIIomMy eTari

18



Jlooamok 5

KoeginieHT 01HOYACHOCTI AJIA Pi3HOI KiJIBKOCTI KBapTHP,

o 3a0e3me4yThCs BiJ JiHId TpaHcHOPMATOPHOI miACTAHIIT
(CH-167-61 i CH-297-64)

. Yucno xBapTup
Kutnosi OynmHku
5 10 | 20 | 30 | 40 | 50 | 100 | 200 | 400 | 600
be3 enexTporaut 0,70 1 0,62 1 0,50 [ 0,4510,43 1042041 |0,39|0,37| 0,36
3 enexktpormmrtamu | 0,62 | 0,47 | 0,40 | 0,35 0,33 { 0,30 | 0,28 | 0,26 | 0,24 | 0,23
Jlooamok 6

KoeginieHTH monmuTy i MOTYKHOCTI HABAHTAaKeHHH JiPTiB

HA BBEJCHHSX KUTJIOBHUX I cycnmibHUX OyauHkKiB (CH-297-64)

HJ:; KinbkicTs midTiB Koeditient monurty 5;:}%:{?{10635
1. 1-2 1,0 0,7
2. 3-4 0,7 0,6
3. 5-6 0,6 0,6
4. Bbinpmre 6 0,4 0,6

YcTaHOBIIEHY TMOTYXXHICTh Yy KiJoBaTaxXx €JIEKTPOJBUTYHIB JI(PTIB 10

TpuBanocTi BKI4YeHHs 7B = 1,0 06uuciooTs 3a GOopMyIoto

_P
Fp = %BH

ne P, — po3paxyHKOBE HaBaHTaXXeHHs, KBT; P, — HOMiHalbHa MOTYXHICTb

CIICKTPOABUI'YHA 34 II4ACIIOPTOM,

kBT,

macrnopTomM CICKTPOABHUI'YHA B HaCTKAX OI[I/IHI/II_Ii.

TBy — TpuBajicTh BMHUKaHHSA 3a

KoeimienT noTy>kHOCTI Ha JiHIsAX 70 JipTiB BapTo npuiiMatu pisHUM 0,6.
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Jlooamok 7
Tabruys I1. 7.1
IMigpaxyHOK eJIEKTPUYHOT0 HABAHTAKEHHSI HA BBEJIeHHSAX

y OYAMHKY KUTJIOBOT0 MACHBY

3 s A Po3paxynkose
=SB & Haitmenys. HaBaHTAKECHHS
Ne | 5 E|e 8 . > P, CcOS .
&S Sl = CITOKHBaYiB Ke tg @ Ha BBOJI
nop.| s o | 4 % .. |KBT [0)
g S E|.E 8| enexrpoenepril Pp, | Op, | S,
T o =|® O kBt | kBap |[KB-A
1 2 3 4 5 6 7 8 9 | 10 | 11
1. (1,2,5, |6 5 — moBepXOBHUiA
7,81 KUTIIOBUN OYIMHOK
10 13 KUTBKICTIO
KBApTUP:

I-ximuatHEX 15%0,8 (12,0
2-ximHaTHHX 50%1,0 [50,0
3-ximHatHUX 5%1,2 | 6,0
Bceroro kB. - 70 68,0 10,42 |1,0 (28,6

2. |6 1 9 — noBepxoBHii
KUTIIOBHUIA OYIHMHOK
13 KIJIBKICTIO
KBapTHUP:
2-xiMHaTHUX 51%1,0 |51,0
3-xiMmHaTHUX 2X1,2 | 2.4
Bcroro kB. - 53 53,4 10,42 1,0 (22,4

Jlipt 7,0 kBT 55 (1,0 10,7 |7.9

Boiinepna 2 nacoca

4,512,8 kBt 7,3 10,7 10,8 |64

Bcporo no Oynunaky 66,2 36,7
3. |3 1 5 — noBepxoBUi

KUTJIOBUH OYIHMHOK
13 IPOTYKTOBUM
Mara3uHoM 1
KUTBKICTIO KBapTHUP:
I-ximuatHEX 12%0,8 | 9,6
2-ximHaTHHX 40%1,0 40,0
3-kimHatHUX 4x1,2 | 4,8
Bceporo kB. - 56 54,410,42 11,0 |22,8

IIpomyxToBuit

MarasvH IUIOIIEIO

1249 M 90,0 (1,0 0,87 |104,0
Beboro no Oynunky |144.4 126,8
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3axinuenHs 000. 7
Tabnuya Il. 7.2
IHigpaxyHOK MOTYKHOCTi HA HIMHAX TPAHCHOPMATOPHHUX
MiICTAHILIA )KUTJIOBOTO MACUBY

=
~

s | g E 2

SN NIRRT
3 S | g EE < B
v 8 = 3 X vy g

4 = > % 4
) .E Q >‘l :I: = < '_nﬁ Ml >\
SE[E |5 | £| EE 5|58
= - T 5| K = - == 2 |3 e
= i 2| o~ o o = ¥ O
2 > o E & 8 = = S 248
o = ‘= QO y = & A N > g s
2 s EN= | E i i . © 5 |5 &
5 2 3 8 sSls| & | &g |Eo 2|28
- s & 22| 2m|8 | E|E |25 = |ES
Q o % E S 5| S % | = g8l = |58
= = o 3 g E| 2,4 @ o |E |3 % 8 |EE
Qo E = -~ = %& S.s| & |¥m| 38 ©° |9 &
T = O o O ¥|O M| M <elaQ B B E
1 2 3 4 5 6 7 8 9 10

TII-1

1, 2, 3,)KutnoBi OynuHKU 322 312,8 0,37 1,0 [116,0 | 116,0 -

4,5 [TpoxykToBi MarasuHu |- 90,0 1,00 10,87 90,0 52,0 [103,5 |
[TpoMToBapHi Mara3uHu |- 58,5 [1,00 10,9 58,5 28,0 65,0 |
Bcroro: 0,93 55,5 80,0 [274,5 400x1

TII-2

6, 7, 8,KutnoBi OyauHKu 263 [257.4 0,39 |1,0 [100,0 100,0

5, 1,0 0,7 55 55 71,9 f

10 JlibT y OynuHky 6

bolinepHa y OyauHky 6 73 0,7 0.8 51 P38 64 F
JIuTsunii cagoK-sCiii - 101,0 0,7 10,9 [71,0 39,0 (78,0 K
Bceroro: 0,94 [181,6 43,3 192,3 250%1
TII-3
9 [[Ixona Ha 964 yuHs - 178,0 1,0 10,97 [178,0 48,0 (184,0

Bcroro: 0,97 |[178,0 48,0 [184,0 250x1
0,95 615,1 171,3 650,8 900,0

Ycboro 1o JKUTIIOBOMY MAaCHUBY:
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Jlooamok 8

Cxema komyTanii oxHorpancpopmartopnoi migcranuii 10/0,4/0, 23 kB
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Jlooamok 9

CxeMH eJIEKTPONOCTAYAHHS KUTJIOBUX MACHBIB

i T
81i81:i8
5 Pn; || || -

Tr-1 Tn-2 TMn-3 TN-4 TM-5

1 R VL. AR
AR RS
R . U

<
1 N A A SN
1 IR

a — meTieBa Mmpu 3a0yJ0B1 KUTIOBUMHU OyIMHKaMHu 5-8 MOBEpXiB;
6 — nBompomeneBa 3 ABP mwa croponi 10 kB mnpu 3abynosi
KUTIOBUMH OynuHKamu 9-16 moBepxiB

Jooamox 10
IMoxis eexkTponpuiiMayviB M0 KaTeropisax
nJist 3a0e3nevyeHHs HAMINHOCTI IXHBOT0 eJIEKTPONOCTAYAHHS
I kaTeropis
1. BungoBuiHi mignpueMcTBa (TeaTpu, KiHO, KJIYOHM) KIJbKICTIO MICIIh
600 1 Ginb1re.
2. Beauki cTaaloHA MICHKOTO 3HAUYEHHS.
3. Benuki yHiBepMaru MicbKOTO 3HAYCHHS.
4. OnepaniiiHi najgaTu JiKapeHb 1 MOJIOTOBUX OYJIUHKIB.
5. Paitonni ATC.

6. [linBumyBa bHI MiACTAHIII].
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3axinuenus 000. 10

7. MikpopaliOHHI 1 KBapTaJibH1 KOTEJbHI.

8. IloxkexxH1, kKaHa13aIl1iHI 1 BOAOTPOBIIHI HACOCHI CTAHIII].

9. ITyHKTH HEBIAKIAAHOT MEUYHOI JOTIOMOTH.

10. Bucotni Oynuaku (Bumie 16 moBepxiB) — MOXKEXKHI Hacocu, JidTu,
aBapiiHE OCBITJICHHS.

11. I'pynu MICbKHMX CIOXXHMBa4iB 13 3arajbHUM HABaHTAXXCHHSIM OLIbIIT
10 000 xB-A.

Il xkareropis

. BunoBumiai nianmpueMcTBa 3 KUIBKICTIO Micilh MeHIne 600.
. AIMIHICTpaTHUBHI 1 CyCHiAbHI OYIUHKHU.

. IomiKIiHIKH.

. Ixoym, TuTsA4l cagKu 1 sclia.

. Inanpwi.

TumyacoBi # 1HII1 AP1OHI KOTEJIBHI.

HapuanbHi 3aknaan.

8. XKutnoBi OyauHKM BHUILE 5 MOBEpPXiB, a TaKOX IM'ITUIOBEPXOBI 3
BOYJJOBaHMMHU Mara3uHaMHu.

9. XKwutnoBi OynWHKH, y SKUX TOTYIOTh 1Ky Ha €JIeKTPOILIUTAaX,
HE3aJICKHO BiJl TOBEPXOBOCTI, TYPTOXUTKH, pPO3paxoBaHiI OUIBII HIX Ha
200 oci6.

10. Jla3zHi.

11. CunoBi yCTaHOBKH, TEXHOJIOTIS SKUX OOMEXYy€e TIEpepBH, IO
JIOTMYCKAIOThCS, y €IEKTPONOCTaYaHHI.

12. I'pynu MICBKHX CIIOXHBa4viB 13 3arajJbHUM HaBaHTakeHHsM Big 300
1o 10 000 kB-A.

111 kaTeropis

1. XKutnoBi OyIMHKH BUCOTOIO 710 5 moBepXiB, TypToKUTKHU 10 200 ociO.
2. IHmi crmokwBadi eIeKTPOCHEePrii APYTropsIHOTO 3HAYECHHS, IO HE

niaxoasTh mig BusHaueHHs [ i I kareropiii.
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Jlooamok 11
3araabHuii Buriasa cxemu 3’eanania TII Ta HPII, cxemu nigkjao04YeHH

TpancopmartopiB y TII Ta HU3bKOBOJIBTHOI CXeMHU KUBJICHHS
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Jlooamok 12

ExoHoMiYHa IIiJIBHICTD CTPYMY JJISl MIIHHMX | aJOMiHi€EBHX

. . . . 2
NMPOBIIHUKIB i kabeJiB, A/MM

Kabeni 3 maniepoBoro
Tpusanicte HeizonpoBani impoByHukKn 3 | Kabeni 3 ryMoBo1O
BUKOPUCTAHHS MIPOBITHUKH 1 TYMOBOIO 1 1 TITACTHKOBOIO
MaKCUMyMY [IMHA MOJTIXJIOPBIHLTIOBOIO 130JIS1I1E€10
HABAHTAXKEHHA Ha 1301 €10
pIK, TO/I. .. | amoMmi- .. | amroMmi- .. | amroMi-
MiTHI . MiTHI . MiJTHI .
HI€BI Hi€BI HI€BI
1000...3000 2,5 1,3 3,0 1,6 3,5 1,9
3000...5000 2,1 1,1 2,5 1,4 3,1 1,7
5000...8760 1,8 1,0 2,0 1,2 2,7 1,6
Jlooamok 13
AKTHBHI R i iHAyKTHBHI X, onmopu 6araroxujabHuxX kadeais. OM/km
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Jlooamok 14
Ipuxkaan po3paxyHky mepe:ki pagiaabHoi JIEIT
BubGpatu niomy nepetuny kadensHoi Tpudasznoi JIEII 3 antomidieBUMU
xunamu (U=10 kB mpu AU% =5%)

[=2000 m
O
Z=R+x l
S=800+300
1. Ctpym HaBaHTaXKEHHS
I = P 800 514 A;

“J3-U-cosg 3-10-09
e
P 300

- ~09.
JP2+0% /8002 +300

P
cosQp=— =

2. EXOHOMIYHY IIUIBHICTh CTPYMY JUJIsI KaOeIto 3 MarnepoBOIO 130JIA111€10
W alOMIHIEBUMHU OJKWJIAMW BUOHUpAIOTh 3a J0A. 12 Tpu mOCTIHHOMY
HaBaHTaxeHH1 J=1,2.

3. Ilnoma nepeTuHy Kabento 3a EKOHOMIYHOIO IIUIBHICTIO CTPYMY
I 514

J 1,2

K = = 42,8 Mm’.

Bubupaemo kadenb A-50 MM,

Jlooamox 15
Ipukaan po3paxyHky Mmepe:ki maricrpajbHoi A30
Bubpatn nmnmomy mneperuHy kabemnbHoi Tpudasznoi JIEII-10 3

AJTFOMIHIEBUMM KHJIAMH.

0 (=05 kM 1 befiigw < 53=04 kM L
U=10 kB v
A/%=6 % S1=300+200=360 kBA $3=350+250=430 kBA

$2=400%300=500 kBA

27



3axinyenns 000. 15
1. HaBaHTa)keHHS Ha MUISTHKAX:
0-1: So1=Fy; +]Qp; =1050+j750=1290 kB-A;
1-2: S}, =P, + Q1 =930 xB-A;
2-3: Sy =P34+ ]jQy3 =430 xB-A.

2. CtpyMu Ha AisSHKAX:

S
04:1m::%~uzkw9fnﬁoz745A;

1-2: 52=§Q~U:537A;

NE]

L&]ﬂ:ﬂiuzmsA

V3

3. 3a eKOHOMIYHOIO IIUIBHICTIO BUOMPAIOTH ITJIOILY MEPETUHY KaOero

(auB. nmon. 12).

0-1: Sgpgor = To1 12= 74-51.2 =62 MM~ - BUOHpaeMo kabenb A-70;

1-2: Sggpp = [1%2 =447 mm”> - BuGHpaeMo KaGens A-50;

2-3: Sprs = I3 17 =206 MM~ BHGHpaeMo Kabemp A-25.

Jlnst 06panux kabeniB 3a 7oA. 13 BU3HA4YalOTh 3HAUEHHS aKTUBHUX Ry i
pEaKTUBHUX X OIOpIB.

4. [lpunycTtumi BTpaTH HANPYTU HA TUISTHKAX:

(Po1Ry + Q1 Xo)- £1 100

0-1: AUy %= ;
0179 U
AU~ (1050:0424750-0.08)-0.5-100 _, ¢, .
10000
PRy + 0, Xg)- £ -100
1-2: AUU%F:(” 0+ GpX0) s =1.45%;
U
PRy +0,.Xy)- (5 -100
2-3: ALQ3%F:(23() Or3X0)f3-100_ Sg0.

U
5. 3aranbHa BTpaTa HampyTu B MEepexi
AU% :AU01%+AU12%+AU23% = 25+145+179 :5.74< 6%
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Jlooamok 16
Ipukaan po3paxyHKy BHCOKOBOJbTHOI Mepe:Ki, 1[0 ;KHBUTbCS
Bi/I IBOX JI7KepeJt KUBJIEHHSI
Pospaxysatu JIEII-10kB Big TII «A» 1 «b», AU% ron = 5%
(5=8000
B S1=4004250

”é” t=1000m \7 0=68000r 2  [=6000M 3 [=5000M g

!

$2=230+700

v .
St=1000+800 S3=500+150
Sl (1400+ j1050) 19+(250+ j100)-11+(500+j150)-5

ZKA—E 20
=15925+71090=1929.8 xBA.

Sy

Bubupaemo nBa tpanchopmaropu TM-1000 moryxkuictio mo 1000 kBA
KOXKHUU:
_ (500+ ;150)-15+(250+3100)-9 + (1400 + j1050) -1

S
B 20

=595.7 xB-A.

Bub6upaemo ogun tpanchopmarop TM-631Ipo nmotyxuicTio 630 kB-A
S +S5=(1592.5+j1090)+(557.5+j210) = 2150+ 1300
S +8, +85+84 =(1000 + 3800) + (250 + 3100) + (500 + j150) + (400 + j250) =
=2150+ 31300

Taxum 4rHOM, MOTYXKHOCTI JPKEpea 1 COKMBaYiB 301ratoThCsl.
1. Touka TOKOPO3MOALTY B TOUII 2

— 4004250
24:” 7 1925440 4 575460 3 55754270 g
1592541090 Y
2304100
v .
1000+/800 200450
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IIpooosocenns 000. 16
2. Po3noninsiemo Mepexy Ha 1Bl qUsaHKU: A-2, b-2;

— > 4004250

”é’ woor |7 Sooow 2 2 sooom 3 sooom BT

] ! °

19240 575480

10005800 A
3. Bubupaemo miomly TepeTHHY JXWIM Kalelnro Ha mingHii A-2 3a
HIBHICTIO CTPYMY
I = Sa _ 1592.5+ ;1090 _
J3U 1.73-10
ITo [4] BuOupaemo miomy nepeTuny nposony Sgxg = 4—35 MM, 110
mae o, = 130 A,

4. BrpaTa Hanpyru Ha AUASHIL Big «A» 10 TOYKH 2

92+363=111.5 A.

AU, , - PR QX0 ) PR+ 0K () 447 g,
Un H

qu

_AU,4_,-100

~ 10000

5. Btpata nanpyru Ha ninsHui Bix «b» 1o Touku 2

AUg_, =(300.0'921—:)150.0'32)-5+(57'5.0'921;_60.0'32)-(5+6) 3333 B,

qHu

AU%g_» =w=3.33%<5%.
10000
Takum unHOM OOpaHa mJjolIa MEpPEeTHHY Kabesro 3aJ0BOJIbHSAE yMOBaM

HOPMAJIbHOTO PEXKUMY.

B aBapiitnomy pexumi, konu TII «by» Buiine 3 nagy Bce HaBaHTaKEHHS

noBUHHA NMpUUHATH Ha cebe TII «Ax:
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3axinuenns 000. 16

g' 2m00300 1 7504250 2 sog0 3
140047050 2504100 500150

Brpara nanpyru Big TII «A» 1o Touku 3

2150- Ry +1300X | 250-Ry +100Xg o SO0Ry +150X, .oy

AVas = 10

B,
AU% 43 =7.5%.
7. I1nomia nepeTuHy Kabeito Ha pO3raly>KeHH1 Bl Touku 1 10 Touku 4
3a MIIBHICTIO CTPYMY
1y = 20030230 57 0
V310
Bubupaemo A-16 (107 ="75 A; Ry=1.8 Om+kMm, Xy =0.11 OM kM ).
BTparta Hanpyru Bijx Toukd 1 10 TOUKH 4:
AU, = HaBo+QiaXo ;_y99 g,
10
AU%q_4 =2.99% < 5%.

BTpara Hanpyru BiJl TOUkd «A» 10 ToukH 1

AU, = 2150-0.641-1(-)1300-0.31 1-1779 B.

3aranpHa BTpaTa Hanpyru Ha AutgHul Big TII «A» no Touku 4
AU 4_4 =299+1779=476.9 B.

AU% 4_4 =4.77% , 110 HENPUIIYCTUMO.
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Jlooamox 17

IIpunycTumi TpUBaJdi CTPYMOBi HABAHTA’KEHHSI HA IPOBIAHUKH, IIIHYPH
i Kka0eJi 3 rYMOBOIO YH IJIACTMACOBOIO i30JISI11i€10

[Tnowma nepepizy | [IpoBigHuKH [IpoBinHuKH, TPOKIAACH] B OAHIHN TpyO1
CTPYMOBEAY'OL | IpoKIajeH (1x2) | (1x3) | (1=4) | @x) (3x1)
KU, MM BIJIKDUTO
KWIM | KWIM | )KWIA | KWIH KUIH
1 2 3 4 5 6 7

[IpoBiIHKUKY 1 IHYPH 3 TYMOBOIO 1 MOJIXJIOPBIHIJIOBOIO 130JIAIIIEI0
3 MiTHUMHU JKUAJIaMH

0,5 11 - - - - -
0,75 15 - - - - -
1,0 17 16 15 14 15 14
1,5 23 19 17 16 18 15
2,5 30 27 25 25 25 21
4.0 41 38 35 30 32 27
6,0 50 46 42 40 40 34
10 80 70 60 50 55 50
16 100 85 80 75 80 70
26 140 115 100 90 100 85
35 170 135 125 115 125 100
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215
120 385 315 290 260 295 250
150 440 360 330 - - -
185 510 - - - - -
240 605 - - - - -
300 695 - - - - -
400 830 - - - - -

[IpoBiIHUKY 1 IHYPH 3 TYMOBOIO 1 MOJIXJIOPBIHIJIOBOIO 130JIAIIIEI0
3 aJIIOMIHIEBUMU KUJIaMU

2,5 24 20 19 19 19 16
4,0 32 28 28 23 25 21
6,0 39 36 32 30 31 26
10 60 50 47 39 42 38
16 75 60 60 55 60 55
25 205 85 80 70 75 66
35 130 100 95 85 95 75
50 165 140 130 120 125 105
70 210 175 165 140 150 135
95 265 215 200 175 190 165
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3axinuenns 000. 17

1 | 2 3 [ 4 [ 5 [ 6 [ 7
[IpoBiTHUKHM 1 IIHYPH 3 TYMOBOIO 1 OJIIXJIOPBIHIIIOBOIO 130JIALI1€10
3 alIFOMIHIEBUMH KUJIAMU
120 295 245 220 200 230 190
150 340 275 255 - - -
185 390 - - - - -
240 465 - - - - -
300 535 - - - - -
400 645 - - - - -
Jlooamox 18

CTpymMoBi HaBaHTaKeHHH JIsl MPOBO/IB i KaldeJIiB B 3aJ1€KHOCTI B MJIOMLII

NepeTHHY CTPYMONPOBIAHUX KU, A

[Inoma nepetuny

CtpyMOB1 HAaBaHTOKCHHS Ha MTPOBITHUKY 1 Kabe, A

cTpyMoBeydoi || OAHOKWIBH | ABOXOKIIIbHI | TpBoXKHUIIBHI
KU, MM . .Cn.0016 MPOKNA/KH _ |
Y nositpt | Y nositpt | Y 3emm | Y mosiTpl | Y 3emun

| 2 3 4 5 6

[TpoBigHUKH 3 MiTHUMH KHJIAMH, TYMOBOIO 130JIAIII€I0 B METAJICBUX 3aXHCHHUX
000JI0HKaX 1 Kabei 3 MiIHUMU KUJIaMH{, TYMOBOIO 130JIAIIIEI0 3 CBUHIICBOIO,
MOJIIXJIOPBIHIIOBOIO, TYMOBOIO 000JI0HKOI0, OpOHBOBaHI Ta HEOPOHbOBaH1

1,5 23 19 33 19 27
2,5 30 27 44 25 38
4,0 41 38 55 35 49
6,0 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - - -
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3axinuenus 000. 18

1

| 2

| 3

| 4

| 5

6

Kabeni 13 anmtomMiHIEBUMU KUJIAMU, TYMOBOIO YU TIJIACTMACOBOIO 130JIAIIIEI0 Y
CBUHIIEBIH, MOJIXJIOPBIHIJIOBIN 1 TYMOBIN 000JI0HKaX, OpOHLOBaHI 1 HEOPOHbOBaH1

2,5 23 21 34 19 29
4,0 32 29 42 27 38
6,0 38 38 55 32 46
10 60 55 80 42 70
75 70 105 60 90
16
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135 205 110 175
70 210 165 245 140 210
95 250 200 295 170 255
120 295 230 340 200 295
150 340 270 390 235 335
185 390 310 440 270 385
240 465 - - - -
Kabemni aJIOMIHIEBUMH JKWJIAMH, TYMOBOK 4YHM ILIACTMACOBOIO

130JIA111€10 Y CBUHIIEBIM MOJIIXJIOPBIHIJIOBIM 1 T'yMOBiM 000JIOHKaX, OpOHLOBaHI

1 HeOpOHbOBaHI1

2,5

23

21

34

19

29

Honatok 19

I[TapameTpu eneMeHTIB JaHIIOTa NPpU TPHUGa3HOMY KOPOTKOMY 3aMHUKaAHHI

[Tepexinuuii
EnemeHTH KOPOTKOTO 3aMUKaHHS KOJa Ry, Om Xo, OM
omip, Om
1 2 3 4

Cunogi Tpaacopmaropu 10/0,4/0,23

[TotyxnicTio, KBA

160 17 42 -
260 10,2 30,3 -
400 5,7 17,2 -
630 3,2 13,4 -
1000 2,1 8,5 -
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3axinuenns 000. 19

1 | 2 | 3 | 4
Tpancpopmaropu ctpymy 3 K,
20/5 42 67 -
30/5 20 30 -
40/5 11 17 -
50/5 7 11 -
75/5 3 4,8 -
100/5 1,7 2,7 -
180/5 0,75 1,2 -
200/5 0,42 0,7 -
Kotymiku (po3uemitoBauiB) aBromaris npu [, A
50 5,5 2,7 -
70 3,4 1,3 -
100 1,2 0,9 -
200 0,4 0,3 -
PyOounbaukuy pu I, A
100 - - 0,5
200 - - 0,4
400 - - 0,2
600 - - 0,15
1000 - - 0,08
Jlooamox 20

Z .
3HaYeHHs % JJISL PO3PAXyHKY CTPYMIB KOPOTKOI0 3aMHUKAHHA

CHJIOBHX TpaHc(hopMaTopiB

. Cxema
[ToTyxHicTh TpancpopmaTopa, KBA RO Z.,/3, OM
100 0,28
160 0,16
250 0,10
Y'Yy
400 0,08
630 0,04
1000 0,028
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Jlooamox 21
IMpukaaa po3paxyHKy CTPyMy KOPOTKOT0 3aMHKAHHS

B 0AHO(a3Hiil Mepexi

Busnauutu ctpym oaHO(a3HOro KOPOTKOTO 3aMHUKaHHS Ha muHax Pl
(po3MOAUILHOTO MPUCTPOIO) 1 MpoBecTU Ali aBToMata A 3124, yCcTaHOBIEHOTO
Ha PII;

HowminanbsHuil ctpyMm posuiemiroBaya  [p= 80 A.

A37124 (p=60 Al A3124 h=80 Al
i PY2 PY3
S5=400 kBA
@ vt | =100n (=10 1 125 4
//4[[/50)(5/‘1/‘1/' [ACE 3.x 50 + Tx 25) (A8 3x 4 = Tx-25) cosp=08

U=10/04,023 kB

1. Omip nmetni Ha muHax PY
R, =Ryl =0.142-15=0.002 Owm;
X, =Xpl1=0.2-15=0.003 Owm.

2. Omip onHie€l xkuIu Kabesro miomieto nepetuny 50 mm
Rp =Ry, =0.46-0.1=0.046 Owm.

3. Omip HYJIbOBOrO NPOBOY IUIOLIEIO MEPETUHY 25 MM
Ry =Ryl> =0.92-0.1=0.092 Om.

4. InaykTUBHHH omip MeTii Kabelnro

X =Xyly=0.15-0.2=0.030m

5. CymapHuil MOBHUHN OMip MeTIIi

Z, =+(0.092 +0.046 + 0.092)% + (0.003 + 0.03)2 = 0.17 Owm.

6. Busunagaemo o tadaumi moxa. 20 Zrp s Tpancdopmaropa 3

3
S= 400 kBa
£/ =008 Owm.
7. CtpyM omHO(pA3HOTO KOPOTKOTO 3aMHUKaHHS Ha PY
I3 = Yo 220 _geoa

s . Zrp ~0.17+0.08

n
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3axinuenus 000. 21

8. ITo I1YD nisg aBTOMaTUYHOT'O BUMHKaua 3a0€3Meuy€eThCs SKIIO

IK.3A>3 [P.

T.e. 880 > 3%80 =240 A.

OTtxe, CTyniHb HAAIMHOCTI A1l 3aXUCHOTO anapaTa 3a0e3MeuyeThCsl.

Jlis Toro mo0 BHU3HAYUTH CTPYM OAHO(A3HOTO KOPOTKOTO 3aMUKAHHS Ha

posnoaibkHOMYy 1uTI PY3 | HeoOXimHO Ie BpaxyBaTu omip mepexi Bix PY mo

PVY3.
Jlooamox 22
KonaeHcaTopu cTaTUu4Hi nanepoBo-maciasiHi uupuHow 110 mm,
A0BKUHOK 380 MM 1J1st moJlinmeHHs KoedinieHTa MOTYKHOCTI
Tun Hanpyra, kB | €mmuicts, Mxd [ToTtyxHICTB Bucora,
KOHJIEHCaTopa peaKTUBHA, KBAp MM
KM-11 —-10-1 11 0,26 10 526
KM-6,6 —10—1 6,6 0,73 10 490
KM-33 —10-1 3,3 2,92 10 455
KM-1,1 —10-1 1,1 32 10 455
KM-0,55 —8 -3 0,55 63 8 425
KM-0,42 —6 -3 0,42 110 6 425
KM-0,24 —4 -3 0,24 220 4 425

Ilpumimka. Kondencamopu nanpyeoro 1,1...11 k8 — 0o0Hogaswi, kondencamopu

Hanpyeoto 0,24...0.55 ke — mpugasni.

Jlooamox 23
Heo0xiqHa MOTYKHICTh CTATHYHUX KOHJAECHCATOPIB NPHU MiABUIICHHI

koedimienTa moty:kHoCcTI (Q kBa Ha 100 KBT HABAHTAKEHHH )

COsQ 0,80 0,85 0,90 0,95 0,98 1,00
0,50 100 110 125 140 150 175
0,55 75 90 105 120 130 150
0,60 60 70 85 100 115 135
0,65 40 55 70 85 95 115
0,70 27 40 54 70 80 102
0,75 15 25 40 55 70 90

Ilpuknao. CepenHe HaBaHTaXeHHs mianpuemcrBa 3a 100y 200 kBT.

baxxaHo miaBUIMTH Koe(ilieHT MOTY)HOCTI mignpuemcTBa Big 0.65 mo 0.95.

Takum ynHOM, cos@;=0.65, cos@,=0.95
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