7. AHUMEH3UOHUPAIBE HA PAJIMJAJTHUTE
JUCTPUBYTUBHU MPEXH

Bo poceraniHuTe €NEKTPUYHU MPECMETKH Ha EIEKTPOCHEPTeTCKUTE
Mpexu Oea MO3HATH ONTOBapyBamaTa W CUTE MapaMeTpu Ha Mpexara (T.e.
JOJDKMHUTE HAa BOJOBUTE, HUBHHUTE HAIPEYHU IPECEI, pacTojaHHjaTa
noMery CIpPOBOAHHUIIUTE WTH.), & CO MPECMETKUTE Cce OIpeenyBame
3ary0aTa Ha HaloH M 3ary0ara Ha MOKHOCT, KaKO M HallOHCKUTE MPWJINKH BO
camara Mpexka. Ha Toj HauMH BpIIMMe KOHTpPOJIA Jalii MpecMeTanara 3aryoa
Ha HANoOH € TorojieMa O]l CBOjaTa MPONHINAaHa BPEAHOCT WU He. BakBu
IPECMETKH ce TpaBaT yIITe BO (a3ara Ha MPOSKTUPAKETO HA MpeKaTa, HO U
MOJIONHA, BO TEKOT Ha EKCIUIoaTalMjaTa, Ha NpuUMep Kora Tpeda ma ce
NpOBEpH MOXKHOCTA 3a TMPHKIYyYyBakheé HAa HOBU MOTPOIIYBaud KOH
MOCTOjHATa MpPEXa UTH.

[Ipu mpoexkTHpameTo MOXKE J1a ce jaBH NoTpeda W Of pellaBame Ha
apyr Buja npobimemu. MmeHo, TakoB mpoOiieM e, Ha Tpumep,
JTMMEH3HOHHUPAETO, T.€. OIpPENCIyBalkbeT0 Ha MOTPEeOHHOT IpEeceK Ha
NOCJMHUTE BOJOBH BO MpeXara, Taka IITO 3aryOMTe Ha HAMOHOT Of
HalojHaTa TOYKa MO0 ,,CNEKTPUYKU HajONJAICYCHUTE MPUEMHUIH, BO
PSXUMUTE Ha HAjTOJIEMHU ONTOBApyBama, HE K€ OMAAT MOToJIEMH O/ HEKoja
OJIHaIpe]l 3aa/IeHa, J03BoJIeHa 3ary0a Ha HarmoH AUy, .

Jla ce 3ampxuMe Mallky Ha OCOOCHOCTHTE CO KOW C€ KapaKTeph3upa
pelIaBameToO Ha OBaa 3aj1ayva.

Ke pasriesaMe HajHAIpes eIHOCTaBEH CIIydaj, Kora mpeKy TpudaseH
CUMETPHYEH BOJ| C€ HamojyBa TpuU(}a3HO CHUMETPUYHO ONTOBapyBame (CII.
5.1), ma e moTpeOHO /1a ce OIpe/ e MOBPIIMHATA Ha HAIIPEYHHOT Ipecek A
Taka IITO 3arybara Ha HAallOH BO HETO HeMa Jia Oujie morojeMa oJl OJpe/ieHa,
oaHarpen 3ananesa BpeqHocT AUy, .

buzejku moroHckara WHIYKTHBHA OTIIOPHOCT Ha Tpuda3sHUTE BOAOBU
MaJIKy C€ MEHyBa CO IpOMEHaTa Ha HUBHHOT MpPECceK, BOOOMYACHO €
NPECMETKHUTE J1a Ce BpIIAT CO MPOCEYHUTE BPEIHOCTH 3a WHIYKTHBHATA
OTIIOPHOCT X , KOM TPAaKTUYHO 3aBHCAT CaMO O] HOMHHAJIHHOT HAllOH Ha
BOZOT (OWIejKM HAMOHOT YCJIOBYBA OMpEEICHU pacTojaHuja Mery (a3zHute
CTIPOBOJHHIIM, a OJ] HMB 3aBUCH WM T'OJEMHUHATa Ha HAJIO0JDKHATA PEaKTHBHA
OTIIOPHOCTX). 3a MOTPeOUTE HA TUMEH3UOHUPAKBETO MOXKAT J]a Ce KOPHCTAT
NPOCEYHHUTE BPETHOCTH 32 IMapaMeTapoT X, JaJCHH BO cieqHara Taberna:

Ta6ena 7.1. MlpoceyYHn Bpe[HOCTM HA NOJOKHUTE pPeaKkTaHLUm
Ha BOJOBMUTE CO Pa3HM HOMWUHAMHMN HaMoOHM

Homunanen [Ipoceuna Bpennoct 3a x ({2/km)
Haros, kV HaJI3€MHH BOJOBHU KaOeICKH BOJOBH
110 0,40 /
35 0,39 0,12
20 0,38 0,10
10 0,37 0,08
1o 1 0,34 0,06




[Ipu mo3HaTo onroBapyBame Ha BOAOTS = P + j, nmo3Hara qoyKuHa/
U 1o3HaTa (OAHOCHO MPETHOCTaBeHa) MHAYKTUBHA OTIIOPHOCT X, O] PaBEH-
KaTa 3a 3ary0a Ha HalmoHOT ce J00uBa:

AU:AUQ+AU,=H+Q'X3AUM, (7.1)
OJT IIITO CIIeyBA:
PR <AU,, - AU, =AU, - QX , (7.2)
UII UII
Ke ro BoBe/ieMe 03HAUYBAETO:
AU, 4. = (AU, —AU,) = (AU, - X, (7.3)
. U,
Torarm, nMajku ja MpeaBUI pellaliijaTa 3a OTIIOPHOCTA Ha BOJOT R:
r=fl__L (7.4)
A o-A
MOYKEME JIa MUIITyBaMe:
PR__PI <AU, 0. (7.5)
u, o-U, 4 ’
0J1 KaJIe IITO CJICJIU pelialujara:
4> sl . (7.6)
o Un ) Alja.doz

buzejku HanmpeyHHTE Tpeceld Ha CIPOBOJHHUIIUTE CE CTaHIApAH-
3WpaHu, TO U30MpaMe MPBUOT HAJOITM30K PECEK /10 MPECMETAHUOT. 3a Baka
YCBOCHHOT TPECEK Cera € MOYHO Jia Ce OIpelesiaT TOYHUTE BPEAHOCTH Ha
MOJIOJDKHUTE MapaMeTpy # M X, a MOTOA M COOJIBETHATA 3ary0a Ha HAIllOHOT.

! PR+ Q-X
AU=—(Pr+ Qx)=——"22
T ( Q-x) T

n n

(7.7)

Axko e ucnonHer ycnoBoT AU = AUy, , Toram u30paHUOT MPEceK
MOXe J1a ce YCBOM 3a pasrienyBaHuoT Boja. Ho ako ce ciyuun na 6une AU >
AUy,:, TOTam ke Tpeba 1a ce n3depe CaeTHUOT MOrojIeM CTaHJapAeH MpeceK
U IIeJIaTa MOoCTarnkKa 3a MpoBepka Ha 3ary0aTa Ha HAIllOH yIITE €/IHAI Ja ce
IIOBTOPH.

7.1. JUMEH3UNOHUPAIBE CIIOPEJ] KPUTEPUYMOT HA
KOHCTAHTEH IIPECEK

3a710BOJTyBaETO HA HAIOHCKHOT KPUTEPUYM HCKaXKaH CO MOMOII Ha
penanujara:

AU< AU

doz

NPETCTaByBa OCHOBEH KPUTEPUYM 3a JTUMEH3MOHHpAImE KOJIITO MOpa
0e3yciioBHO aa Ouze ucrnonHer. Toj e TOBOJEH 3a MPETXOJHHOT CIy4aj Ha
MpeXa COCTaBeHa O] CaMO €/I€H BOJ, KOj IITO MPETCTaByBa CIICIHjaJicH
ciyyaj. Ho kora mpexara umma morojieM Opoj BOJOBH 3a HEJ3UHOTO



JTUMEH3UOHHUPAEe € HEONMXOJHO Jla Ce€ BOBEJAT M JOIOJHUTEIHH YCIOBU
KOM HITO MOKE Jla MMaaT TeXHUYKH WJIM €KOHOMCKHU Kapaktep. EneH on
MOYECTO MNPUMEHYBAaHUTE JOMOJIHUTEIHU YCIOBU WJIH KPUTEPUYMH €
KPUTEPUYMOT Ha KOHCTAHTEH MpeceK.

AKo uMaMe ciydaj Ha BOJ KOj HarojyBa MOBEKe MMOTPOLIyBauu (CIMKa
7.1), BKymHaTa 3ary0a Ha HAIlOH BO MpexaTa ke Ouje cyma o] OI0JDKHUTE
KOMIIOHEHTHU Ha 3aryOWTe Ha HAIOH BO CEKOja HEj3MHA JICHUIIA, T.C.:

A 121 X] ] R2 )(2 2 R: )(: 3 n-] Rn Xn H
—>0 — — —> | —————= —
Ui POy l 5, Oy I B: Os, I I 5,0,
PI Ql PQ Q2 E Qg E1-1 n-1 Pn Qn

Cnuka 7.1. MaructpaneH Bog co Npou3BosieH 6poj noTpowyBaym

AU = AU, + AU, + ...+ AU, +AU, = Y AU, , (7.8)
i=1

nim

AU ZL'Z(Pzi‘RiJFQZi‘Xi) (7.9)
n =1
501041
1 &Rl 1 &

AU = YRy XL 7.10
O"Un ; Al' Un ;QEI i ‘i ( )

[IpuToa € 3eMeH HajONIITHOT CIy4aj KOTa CHTE BOJAOBU OJ MpeXara MMaaT
pasnmuuHu Tipecenid. Bo 0BOj citydaj, mpoOJIeMOT HE € peluIuB, Oumejku
nMaMe camo enHa paBeHka (pemamnmjata (7.10) 3a 3arybata Ha HAmoOH BO
BOJIOT), BO KOja (UTypUpaat # HEMO3HATH HANPEYHU TIpecenu: Ay, As,.... Ay.

PaBenkara (7.10) mMoxe na ce pemm camMoO BO CIIydauTe Kora ce
BOBEJyBaaT HEKOW JIOMOJHUTEIHH YCIOBH, KOHM JO3BOJIyBaaT Ja ce
BOCIIOCTaBaT JIOBOJICH OpOj penayy moMery Hermo3HaTuTe Mpecewy.

TakoB e, Ha mpUMep, CITy4ajoT Kora BOBeIyBaMe YCIIOB 32 KOHCTaHTEH
MpeceK BO Mpexara, T.e. A = Ay = ------ = A, = A. Bo T0j citydaj, Moxe aa ce
MUIIYBa paBeHKATa:

1 4 1 &
AU, =AU +AU, = ——-» B.-[. + —- cx -l (7.11
doz a r O"A'Un ; i ‘i Un ;QZI i i ( )
OHOCHO:
1 N 1 4
AU =AU, ——- Xl =———— Y Rl 7.12
a.doz doz Un EQZI (A O'AUn ; i i ( )
O KaJ¢ IITO ClIcaAyBa:
1 n
A= > B -l 7.13
O-'Un'AUa.doz ; Mo ( )



Hartamy 3aA4 10 ycBOjyBamMe HajONMCKUOT CTaHIAP/CH MPECEK U MOToa
3a HEro BpIIMME MPOBEpKa Ha BUCTHHCKATA 3ary0a Ha HaroH, a 1mo norpeda
Y HEroBa KOPEKIIHja.

7.2. JUMEH3UMOHUPAILE CIIOPEJ] KPUTEPUYMOT
HA KOHCTAHTHA I'YCTHHA HA CTPYJATA

Bo Hu3a ciydan, Kako JOTMOJHHUTENICH YCJIOB TpH H300poT Ha
MpECEeIUTe Ha CHPOBOJIHHUIIMTE, CE€ 3€Ma €OHAKBOCMA HA 2YCMUHUME Hd
cmpyunie BO CUTE€ CEKIIMU OJ] BOJAOT, T.€:

Jl = JZ == Jn = Jconst . (714)
A R X, 1 RX, 2
v
- £ Oy K, O,
A O b 0,

Cnuka. 7.2. MaructpanHa mpexa co gBa Boga

Ha cnukara 7.2 e nmpukaxkaHa paadjajiHa Mpeka Koja HarojyBa JiBa
HoTpoIIyBayH. 3arybara Ha HallOH BO OBaa Mpexa ke ouze:

1
AU = U—-[(Pm-Rl + 05 X))+ (Py Ry + 05, X)) . (7.15)

n

bunejku e:

B :\/g‘Un'Il‘COSCDM s By :\/g-Un'Iz’cosgom 5

I I : (7.16)
| )

BBy :x/g-ll-cosgom- h :

)23 ’ '

-R
#:\/5] -COS .
U 2 P52 P

paBeHKara 3a 3arybaTa Ha HallOHOT MOJXKE J1a Ce MMUIIYBa BO BHI:

B L3
AU = —-(J; [, -cos @, +J, - [, -cos @5, ) + U—'Zin X (7.18)
o

n =l
OAHOCHO, pH J| =J2 = Jeons: -
2
ﬁ"]const : (ll COS @5 +l2 - COs (022) = AUvdoz - UL.ZQ&' X = AUva.doz
(o2

n =l
, (7.19)
OJ1 KaJ¢ 1To CJICayBa:

N O-'AUa,doz (7 20)
- \/g-(ll-cosgozl+ [, -cosgs,) ' '

const



He e Temko aa ce mokaxke JieKa BO OMIITHOT CIIy4aj, Kora Mpekara
HaIojyBa 7 MOTPOITYBayH, KaKo BO CIy4ajoT Ha ciukara 7.1, ke oune:

AUva,doz = AUva’oz - UL'ZQEi 'Xi > a (721)
i=1

n

A
oy = — T Ao (7.22)

const n :
V320, -cosgy,
i=1

[lo mpecmeryBameTo Ha TyCTMHaTa Ha cTpyjata Jee.s , 3@ KOja IITO ce
MOCTUTHYBa ycioBOT (7.23) Bo morjen Ha 3arydara Ha HAIlOH BO MpeEXKara,
ce ompezenyBaaT MpeceluTe Ha MOSAUHUTE JETHULU Ol MpeXara, CIopes
(7.18):

Ai=1L1Jeons 5 (i=1,2,- - - -, n), (7.23)

a TOoTOoa THE C€ 3a0KPYXXyBaaT Ha HAjOJIMCKUTE CTaHIAPJHH TIOCTOJHU
npecerr. [lo u300poT ce mpecMeTyBa BHUCTHHCKaTa 3aryda Ha HaroH BO
MpeXara coO TOYHUTE BPEIHOCTH 32 aKTUBHUTE M PEaKTUBHUTE OTIIOPHOCTH
Ha TPaHKHUTE OJ MpekaTa, ce NpPOBEpyBa Nl € 3aJ0BOJICH YCIOBOT
AU < AU ;,, v no norpebda ce BpIIM KOPEKIHja Ha IPECELUTE.

Bo panujanaute Mpexxu n3BeadaTa Ha CIIPOBOJHUIIUTE CO KOHCTAHTEH
IpeceKk He € ceKoram neiaucxojHa. VIMeHo, BO MOYETHUTE ICTHUIM Ha
Mpexara CTpyjaTa € MmorojiemMa Bo cropeada co cTpyjara BO KpajHUTE Jell-
HUIIM, TTOPAJX LITO M 3aryOMTe Ha MOKHOCT BO IPBHUTE JACTHHULM Ke Oumat
norojeMu. 3a J1a ce HCKOPHCTU METAIOT BO CIIPOBOJHUIIMTE IITO € MOXKHO
NOpaMoHaIHO, MOTPeOHO ke Ouje MOoYeTHUTE JeTHUIM J1a OUaT u3BeIeHH
CO TIOrOJIeM MpeceK, J0JAeKa KpajHUTE ACTHULIM Aa OuIaT M3BEIEHH CO
TIOMaJI MpeceK.

7.3. IUMEH3UNOHUPAIBE CIIOPEJ KPUTEPUYMOT HA
MHUHUMAJIHA TIOTPOIIYBAYKA HA MATEPHUJAJI

Pacripenenbara Ha MeTamoOT BO CHPOBOAHHIIMTE OJ TOCAUHUTE
JENHULIA TIPU OJIHATpen 3ajajicHa TOoJIEeMUHA Ha J03BOJIeHaTa 3ary0a Ha
HAIIOHOT MOXKE JIa C€ M3BPIIM Ha Pa3iMyHU HauynmHHU. Kako MomomHUTENneH
YCIIOB TPH OMPEACTYyBAkHETO HAa MOSANHHUTE MPECEII BO MpEKaTa MOXKE J1a
Ce KOPUCTU U 0apameTo Ha MUHUMAIHA NOMPOULYBAYKA HA MAmepujal
(MeTan) BO CIIpOBOAHUIMTE (IITO BOAM KOH MUHUMH3allMja HA I[eHaTa Ha
YHHEHE Ha Mpekara). 3a uirpanda Ha MpEXHUTE TUMEH3MOHUPAHH CIIOPE.
OBOJj KPUTEPHYM C€ MOTPEOHN HAjMaTTi MHBECTHIINCKHU BIOKYBAbA.

3a aHanM3a Ha OBOj CJIy4a] TIOBTOPHO K€ T'O MCKOPHUCTUME MPUMEPOT
on cimkata 7.2. Co AU, n AU, ke TM 03HauynMe 3aryouTe Ha HallOHOT BO
AKTUBHUTE OTIOPHOCTU R; U R, Ha mpBara, OHOCHO BTOpaTa JAeiaHuia. Bo
TOj CIIy4aj K€ uMaMme:

_ B -R _ B -4
U

n

: AUazzpzz'RZ: By-h ’
O-'Un'Al U G'Un'Az

n

AU, (7.24)

O KaJC LUITO CJICaAyBa:



])21 'll ])22 '12

A =—=""—"—; 4=—="7"—. (7.25)
O-UnAUal O-'Un'AUaz
bunejku e:
2
AUva.doz = AUval + AUaZ = AUvdoz - UL'ZQEi 'Xi > (726)
n i=l
MO>KE J1a C€ MUIIYBa:
AUaZ = Al]a,doz - Aljal > (727)
u
4, = By by : (7.28)
O-'Un '(AUa.doz - Aljal)
BonymeHnor Ha ynotpebeHHOT matepujai (3a enHa ¢aza) BO Mpekara
e:
2 2
O-'Un 'AUal O-'Un .(AUa.doz - Al]al)

I'mename neka BOJIYMEHOT V' € 3aBUCEH O]l caMO €IHa IPOMEHJIMBA
BenuunHa AU, . BpenHocTta Ha He3aBuCHO npoMennuBata AU, , 3a Koja ke
MMaMe€ MUHUHAJIEH BOJIYMEH Ha  yHOTPEOCHHMOT Marepujal  BO
CIIPOBOJTHUIIMTE, KE ja ONPECIMME O] paBEHKATA:

av =0, T.e: (7.30)

dU,)
2 2

TR -~ + By b >=0, (7.31)

o-U,- AU, o-U,- (AU, 4, - AU,)

OJHOCHO:
2 2
PEl.ll — PEZ.IZ ) (732)

o-U,-AUY, o-U, -AUZ,

AXo JBeTE CTpaHu O TOCeIHaTa paBeHKa ' nojenumMe co o-U, u ru
u3pazuMe npeky npecenutre A; u A, ke mobueme:

2 2
A_l = A_2 , (7.33)
PEI PEZ
OJTHOCHO,
JPR
A = 4 Y2 (7.34)

B

JloOMeHnoT OJHOC 3a TMpeceruTe Ha CIPOBOAHHUIIUTE COOIBETCTBYBA
Ha MHUHHMYMOT Ha YINOTPEOCHHOT MaTepHjal 3a CIPOBOJIHHIIUTE.
[Ipecenute A, u A, Ha MOCAUHUTE NETHUIIN K€ TH JoOMEMe O]l IMOoCeHaTa
penanuja u o011 yCIOBOT 3a J03BOJICHA 3ary0a Ha HAaIlOH BO MpeKara.

B -l " By -h — AU _
cU, -4 o-U, -4 a-doz

(7.35)



Kopucrejku ja penaumjata mefy mpeceuure A, u A, , mocieaHara
paBeHKa MOJKE JIa Ce HAIHIIE BO CIICAHUOT OOJIHK:

1
—— (B ht LBy Ry) = AU, 4y, (7.36)
O-'Un'Al
OJ1 KaJie IITO ClIeAyBa:
A B
4 = ~ (B +h By

Co-U,-AU

a. doz

R
4, = 22 (B + L \By).
2 O"UH'AU (1 >1 2 22)

a. doz

(7.37)

AKO Ha CIMYEH HAYMH C€ aHAJM3Upa CIy4ajoT KOra Mpekara ce

cocTtou oA n AeNHUIM (ciuka 7.1), ke ce modue cieaHaTa 3aBUCHOCT:
2 2 2
A _ A A

PE] PEZ PZn

JI0JIeKa 3a MPECeKOT BO k-TaTa JeiaHuIa A; noOuBame:

he—B S E ke 039

= const. , (7.38)

O-.Un .AUa. doz i=1
nin:
A = kp By k=12, n; (7.40)
Kazae IITo €:
1 n
k. = > L P 7.41
O-'Un 'AUa, doz IZZI: l . ( )

JlobueHnute mnpeceun A, ce 3a0Kpy)KyBaaT Ha HajOJIMCKUTE CTaH-
napaau npeceny. [loToa ce ompenenyBaar Mog0DKHUTE MapaMeTpH 7 M X 3a
CEeKOj TIPECeK Ol MpeKaTa M Ce MPEeCcMeTyBa 3arydara Ha HalloH BO Mpe)Kara
AU. Ha xpajoT ce mpoBepyBa Jaliv € 3aJ10BOJIeH YCiaoBOT (7.22) u 1o 1moT-
peba ce BpIM KOpeKIHja (3rojieMyBame) Ha HEKOH O] YCBOSHUTE MTPECEIH.

7.4. EKOHOMCKA I'YCTUHA HA CTPYJATA

Kora cranyBa 300p 3a IMMEH3HOHUpame Ha MpeXUTe Tpeda aa ce uma
Ha yM cienHoTo. On u300pOT Ha MPECEeKOT Ha MOETUHUTE NEIHULU O]l
MperkaTa 3aBHCcaT BKYIHUTE TPOLIOLHM 3a U3rpandaTa U eKcIioaTanyjaTa Ha
camara Mpexka. 3rojieMyBambeTO Ha IpeceluTe K€ 3HAuM 3roJIEMyBame Ha
TPOLIOLIUTE 3a UHBECTULIMU U 3TOJIEMYBam€ Ha JIENOT O]l MOTOHCKUTE TPO-
HIOLM 32 OAPXKYBamke M aMOpTH3allMja Ha MpexkaTa, HO BO HCTO BpeMme ke
3HAYM ¥ HAaMaJIyBamke Ha TPOIIOIMTE 3a 3aryOM Ha MOKHOCT M €HEpruja — u
0o0paTHO. 3Ha4yu 3a ceKoja JETHUIA O]l MpeKaTa MOCTOM MPECceK 3a KOjIITO
BKYITHUTE TPOIIOIHM 3a MpekaTa ke OujaTt HajManu. Toj mpecek ce HapeKyBa
eKOHOMCKU npecex Ha CIpOBOAHUIUTE A.;. ['ycTMHATaA Ha cTpyjara mTO MYy
COOJIBETCTBYBAa Ha €KOHOMCKHOT IPECEK C€ HAPEKyBa eKOHOMCKA 2YyCIMUHA
Ha cmpyjama j... OBUE B BEJIMYUHU 3aBHCAT HA CIOXEH HAUMH OJ1 LICHUTE
Ha MaTepujalnTe, [ieHaTa Ha KaluTajoT, [IeHaTa Ha elIeKTpUYHaTa eHepruja,



0J1 TOJIeMHHAaTa Ha ymoTpeOHOTO Bpeme 7) W Ap. 3a Toa cTaHyBa 300p
MOJICTAJIHO BO JeBETaTa IiaBa off yueOHuKoB. OBIe camo ke Oumar u3jo-
KCHH BPEIHOCTHTE Ha €KOHOMCKHTE T'yCTHHH Ha CTpyjaTa 3a HaJ3€MHHTE
BOJIOBH W 3a CHEPIreTCKUTEC KaOJM CO pPAa3IMYHA KapaKTEPUCTHKH, BO
3aBUCHOCT OJI TOJIEMHHATa Ha YHOTPeOHOTO BpeMe Ha JujarpamMoT Ha

onToBapyBame 1), Ha camMmuTe BoAoBH (Tabena 7.1).

Tabena 7.1. EKOHOMCKM ryCTUHU Ha CTpyjaTa 3a HaA3eMHUTE BOAOBU U

eHepreTckurte Kabnu

EKOHOMCKA TYCTHHA Ha CTPYjaTa jo (A/mm?)
C 5 BO 3aBHCHOCT OJf BpEMETO Ha MaKCUMaJIHa MOKHOCT
TPOBOMHHIS, Kabel Ha ToBapoT 7, (h/rox.)
1000 < T3, <3000 | 3000 < T3, <5000 Ty > 5000
Tonu cnposoonuyu (jasxrcurea)
u cooupruyu
— ox baxap (Cu) 2,5 2,1 1,8
— o anymunuyM (Al) wu Al/Fe 1,3 1,1 1,0
Kabnu co uzonayuja 00 PVC u 00
umnpeerupara xapmuja (IP, NP)
— CIIPOBOJIHUIM O] Oakap 3,0 2,5 2,0
— CIIPOBOJIHULIY OJ1 aTyMUHUYM 1,6 1,4 1,2
Kabmu co m3omanuja ox ryma (G),
nonuerwieH (PE) umu BMpexen
nonuermieH (XLPE)
— CIIPOBOJIHUIM O] Oakap 3,5 3,1 2,7
— CIIPOBOJHUIM Off aTyMUHUYM 1,9 1,7 1,6

Haxo HCHUTC Ha HABCACHUTC KATCTOPHUH TPOLIOHHU CC pa3JIMKyBaaT O[]

eIHa 0 Jpyra 3eMja, HUBHHUTE OJHOCH C€ Hacekaje OJNMCKH 1O CBojaTa
ronemuHa. [lopaay Toa BpeIHOCTUTE HA €KOHOMCKATa I'yCTHHA HA CTpyjara
0]l 3eMja JI0 3eMja MaJIKy ce pa3iukKyBaar. Bo Tabenara 7.1 ce mpukakaHu
€KOHOMCKHUTE TYCTHHH Ha CTpyjaTa 3a pa3HUTE BUJIOBU HAJ3€MHHU BOJIOBU U
Ka0nu KowITo ce npumeHyBaie Bo OuBmiara COPJ u apyrute corujanmc-
TUYKH 3eMjH, Tipe3eMHn o] [9]. Moxe cmoboaHO fa ce Kaxe JAeKa BPEeIHOC-
TUTE U3JI0KEHU BO Tabenarta 7.1 ke BaXar u JIeHEC, T.€. MOXKAaT J1a KOPUCTAT
P TUMEH3UOHUPAKETO HA MIPECELIUTE Ha BOJOBUTE U BO HAIIUTE MPEXKH.

Ako co [y ja o3HaumMe MaKCMMajHaTa BPEAHOCT Ha CTpyjaTa BO
HEKOja JeJTHHWIlAa OJ Mpekara, T.e. BPEIHOCTA Ha CTpyjaTa IITO C€
NOCTUTHYBa BO PpEXUMOT Ha MaKCHUMalHO ONTOBapyBame, TOrail
€KOHOMCKHOT TIPECEK 3a Taa JIeTHUIA A4 Ke one:

Ay =2 (7.42)
Jek

AKO cHUTe JEeNHUIM O] MpeXara I'M JUMEH3MOHHpaMe BO COTJIACHOCT CO
penanujara (7.43):

A=~ A, (7.43)



TOraml MOXe Ja ce OueKyBa Jleka BKYIMHHUTE TPOLIOLM 3a u3rpagdara u
paborara Ha Mpexara ke OugaT HajMand. 3aToa, BO MPUHIIMI, 10
U3BPUICHOTO IHMMEH3MOHUPAamhEe Ha MpekaTa CIOpel HEKOj O] MPETXOAHO
U3JIO)KEHUTE TPU KPUTEPUYMH, CE€ BpLIM MPOBEPKa Ha YCIOBOT 3a
ekoHoMu4HOCT (7.43). On OBOj MPUHIMI MOXKE W Ja ce OTcTamu. Toa ce
npaBu OOMYHO: Ipu auMeH3noHupamwero Ha HH mumycTpucku mpexu 3a
kou € Ty, <4000 h, mpu nuMeH3noHUpameTo Ha oTienute Bo HH mpexu on
jaBHaTa eJeKTpudUKaIrja, Tpu AUMEH3MOHUPAKHETO Ha COOMPHUIIUTE BO
€JIEKTpaHuTE, TPAaHCPOPMATOPCKUTE CTAHULIU U JP.

Kaj mpexwure mTO ce OUMEH3HMOHUPAAT CIOpPEA KPUTEPHUYMOT Ha
KOHCTaHTHA T'yCTHHA Ha cTpyjara ycioBoT (7.20) ce HcroiHyBa €IHOCTaBHO
aKo BpPeIHOCTA J ;s HA IPECMETaHATa T'YCTHHA Ha CTPYyjaTa ce OrpaHnydu (01
rOpHa cTpaHa) CO JOMOJIHUTEITHUOT KPUTEPUYM:

Jogns ST i - (7.44)

C

IIpumep 7.1. Ha ciukata I1.7.1 e mpukaxkana 10 kV kabencku u3Boj, Koj
Tpeba nma Ouzae wm3BemeH co kabmm on tunor XHP 48 A, 10 kV co
CIIPOBOJTHUIIM OJ1 ATyMHUHUYM (0 = 32 Smmz/km). IMomaromure 3a HOIOJDK-
HUTE MapaMeTpH ¥ U X KaKO U MOJATOLUTE 3a TPajHO JO3BOJIEHUTE CTPYyH I,
Ha oBHe KalJHi, BO 3aBUCHOCT O]l HUBHUOT IpeceK A, ce AaJieHu Bo Tabenara
I1.7.1. 1a ce u3BpiId JUMEH3UOHUPAKHE HA U3BOJIOT CIIOPE] KPUTEPUYMUTE
Ha!

@) KOHCMaHmeH npecex,
0) KoHCmaHmua 2ycmuHa Ha cmpyjama 1

8) MUHUMATIHA NOMPOULYBAYUKA HA MAMEPUJa.

A
-075km- 1 -075km- 2 -0.75km- 3 -0.75 km -
_,¢

—-(
-
()

[0%)
[\S)
=<
%2
N

Si
Cnuka .7.1. Kabencku nssop wro Tpeba ga ce AUMEH3UOHUPA

Jla ce xopucraT caMo0 MpecenuTe INTO ce aaaeHu Bo Ttabemara [1.7.1.
Jlo3BoneHarta 3aryba Ha HaroH u3HecyBa AU, = 3%.
Cute ceknuu o Mpexara (M3BOJ0T) MMaatr ucra aomkuHa [ = 0,75

km. Cure moTpomryBauMm OJf Mpekara HMMaaT HCTa  MOKHOCT:
S, =S8,=8;=25,=25=(600 +,250)kVA.



Tab6ena 1.7.1.1. Nogarouu 3a NOJOMKHMTE NapamMeTpyu Ha NpeABUOEHUTe

Kabencku BogoBM.

A, (rnrnz) 16 25 35 50 70 95 120 150

r, (€Q/km) 2,003 1,282 0,866 0,641 0,443 0,320 0,253 0,206

x, (Q/km) 0,136 0,131 0,126 0,121 0,116 0,112 0,108 0,105

14, (A) 85 130 155 180 225 270 305 340
Penienne:

Pacripenen6ara (mpubimkHa) HA MOKHOCTH BO Mpexarta ke Ouje:
Sy = 4-8=(2,4+ j1,0) MVA;

Sy, = 2,6£22,62° MVA; I, =Sy, /(/3-U,)=150 A.

Sy, =3-8=(1,8+,0,75) MVA;

Sy, = 1,95£22,62° MVA; Iy, =Sy, /(\/3-U,)=112,5 A,
Syy=2-8=(1,2+0,5) MVA;

S, =1,3£22,62° MVA; Iy; =S5, /(\3-U,)=175 A.
Ss4=S=(0,6+j0,25) MVA;

Sy, = 0,65£22,62° MVA; I, =S5, /(\3-U,)= 37,5 A.

Jlo3BoneHaTa 3ary0a Ha HamoH BO Mpexarta u3HecyBa AUy, =
(3/100)-U, = 0,3 kV. On Tabenara I1.7.1 rnmegame neka peakTaHIIMUTE Ha
KaOJauTe MO eAMHUIMIIA JTOJDKWHA ce JBmwkKar Bo rpanurute 0,105 < x <
0,136 Q/km. Co ornex Ha Toa ke ycoume x = 0,12 Q/km. Bo 10j ciyuaj
BKylHaTa 3aryba Ha HamoH AU, mTO ce€ [O0DKM Ha TEYEHETO Ha
PEaKTHBHUTE MOKHOCTH BO MpekaTa ke ouse:

x n
AU, :_‘Zin Lt
Un i=1

AU, = 011)2-(1,0-0,75+0,75-0,75+0,5-0,75—i—0,25-0,75)= 0,0225 kV.

I[O3BOJI€HaTa 3ary6a Ha HaAIIOH HOpaI[I/I TCUCHLCTO HA AKTHUBHHUTC
MOKHOCTH TOTall Ke Ouze:

AU, . = AU,,.— AU, =0,3-0,0225= 0,2775 kV.

a) Jlumensuonuparbe cnoped Kpumepuymom Ha KOHCMAHMeHn NPecek

[ToTpeOHUOT npecek A Ha MOeIUHUTE JETHUIM OJ1 Mpexara ke ouze:

4
B -l
Zl“ B (2,4+41,8+1,240,6)-0,75-10° )
4= - = 5 = 50,7 mm”~.
O-UHA a,doz 32100,277510

YcBojyBame A=50 mm?. T[Togo/nkHHTE napaMeTpu 3a OBOj IpEceK ce:
z=(rt+jx) = (0,641 +70,121) Q/km.
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Crnenu mpecMeTka Ha 3ary0aTa Ha HAIOH BO BOJOT M IpOBEpKa Ha
ycinoBoT AU < AU ,.

4 4
zPEi'lz’ zQEi'li 4.5 1,875
AU: r.izl +x.i=1 = 0,641 2 +0,121' ’
U U 10

n n

=0,311kV.

bunejku e AU > AUy,,, moTpeOHa € KOpEeKIMja Ha mpecekor. [o
YCBOjyBaMe€ CJICTHUOT TMOT0JIeM cTaHaapieH mpecek 4 = 70 mm”. 3a Hero
Baxu: r=0,443; Q/km, x=0,116 Q/km. Homara mpoBepka maBa AU
=0,221 kV £ AUy,,. 3Haun TpeceKoT Ha MAaruCTPaJHHOT BOJ, T0OHMEH
CIIope]; 0BOj KPUTEPHYM, ke n3HecyBa 70 mm’.

0) Jumensuonupare cnoped Kpumepuymom Ha KOHCMAHMHA 2YCMUHA

Ha cmpyjama

[HorpeOHaTa rycTiuHa Ha cTpyjata Jeon: =J 3a Koja ke Ouze 3a10BOJIeH
ycnoBoT AU = AUy,, n3HecyBa:

o-AU, 4. 32-0,2775 A
Jconst = 4 = \/§2 769 =5 5 mm2
\/g-Zli *COS @s; ’
i=1
[Ipuroa e:
COS Q5; =COS QP = P 600 =0,923; (i=1,...,n)

JPP+ 0> V600 +250°

4 4
D 1 -cosgy; =cosg- D I, =0,923-3=2,769km.

i=1 i=1

Bp3 ocHoBa Ha penauwmjara 4; = Iy;/J ; (i = 1,4) ru nobuBame cieaHUTE
NOTpeOHH Mpecery:

I 1
A1=—Zl =—50 = 81 mm?;
‘]const 1’85
1 112
,=—22 125 69 mm?;
JCO}’lSt 1’ 85
1
,=—23 =—75 = 40,5 mm?;
JCO}’lSt 1’ 85
4= fys 375 _ 20 mm*
J 1,85

Jlobuennte mpecenu ke Tpeba a r'M 3a0Kpy)KHME 10 HajOJIMCKUTE
CTaHIApIHU TIpecely. 3a0KpyKyBaMe Ha CICTHHOT HaYHH:

— IlpBa genanna: A; =95 mm?; =0,320 Q/km; x,=0,112 Q/km.
— Bropa gennuma: 4, = 50 mmz; =0,641 Q/km; x,=0,121 Q/km.
— Tpera nennuna: 43 = 35 mmz; 3=0,866 QQ/km; x3=0,126 Q/km.
— YerBpTa nennuna: A4 = 25 mmz; r4=1,282 Q/km; x4=0,131 Q/km.
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Ce pa3bupa Aeka ce MOKHHM M JPYTM HAYMHHU Ha 3a0KpYKyBame. Bo
MPUHIIMI, KOra HAYMHOT Ha 3a0KPY)KyBame HE € JaCHO BUJIMB (KAaKO BO
OBJICIIHUOT CJIy4Yaj) MPaBWJIHO OM OWJIO MOYETHUTE NETHHUIIU Ja CE 3a0KpY-
’KyBaaT Harope JoJieKa MOCIeHUTE ASTHUIM 1A C€ 3a0KPYKyBaaT HaJomy.

ITpecmeTka Ha 3arybara Ha HAIlOH BO BOJOT M MPOBEPKA Ha yCIOBOT
AU < AU,,,.

4
Z(Pzﬂ’i +05%;:) 1
MU= = 66+ 92+82+60 =300 V; (AU%< 3%).

n

3HayM YCBOEHHTE IIpeceld 3a70BOJyBaaT. JIOKOJKy MOCIeIHUOT
ycJI0B He Oellle UCTIONHET, TOTall BTOPUOT MPECceK, KOJIITO Oelle 3a0KpyKeH

HaJI01y, ke To 3rojemMeBMe Ha 70 mm’.

6) ﬂlzl,l/leHS‘MOHul?aHJe cnoped Kpumepuymoni Had MUHUMAJIHA
NOMPOULY8a4Ka Ha MAmepujajl

Kora e ucnonmuer ycnoBor (7.38)

42 4 A
A 2 ... 2 :kpzconst.

PEI PEZ PE

n

TOraul Mpexara € IMMEH3HOHHpaHa CIIope]] OBOj KPUTEPUYM.

Bo T0j ciy4aj 3a nmpecekot Ha k-tara aenHUNA A, K& BaXKHU:

4 = 1000'@ ‘Zn:li'\/g; k=1,2,---,n.

o-U,-AU

a,doz i=l
Bo KOHKpETHHOT ciTy4aj uMame:
AU, 4. = AU,,.— AU, = 0,3-0,0225=0,2775 kV,

4n

> 1Ry =0,75-2,4+0,75-1,8+0.75:1,2+0,75-0,6 = 4,5 kmx(MW)"?,
i=l1

1000 L 1000
kp = N bRy = —————4,5=53,9 .
P oU, AU, 4. § FNTE32.1040,2775

3a mpeceKkoT BO MpBaTta AeIHHIA Ke Jooueme:

A = kp-[By =40,2-/2,4 = 62,3 mm”

CnnuHo, 3a TOTpeOHUTE TTPECEI Ha OCTAHATUTE JICTHUIU JOOUBaMeE:

Ay = kp-\Py, =40,2-/1,8 = 53,9 mm?,
Ay = kp-[By =40,2-1,2 = 44,1 mm* u

Ay = kp-JRy =40,2-1/0,6 = 31,2 mm?.

Jlobuenute mpecenu ke Tpeda la I'M 3a0KpyKUME 0 HajOIHCKHUTE
CTaHJApAHU IIpecely. 3a0KpyKyBaMe Ha CICHUOT HaYHH:

— IIpBa nenauna: 4; =70 mmz; r1=0,443 Q/km; x;=0,116 Q/km,

— Bropa gennuna: 4, = 50 mmz; =0,641 Q/km; x,=0, 121 Q/km,.
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— Tpera nennuna: 4, = 50 mmz; r3=0,641 QQ/km; x3=0,121 Q/km,
— YerBpTa nenauna: 4z = 35 mmz; 74=0,866 Q/km; x4=0,126 Q/km.
[TpecmeTkara Ha 3arydara Ha HaIlOH BO BOJOT W MPOBEpKa Ha YCIIO-

BOT:
AU £ AUy,
naBa;
4
Z(Pzﬂ’i +05,%,)1;
AU = =1 — 88+93+ 62441 =285 V<300V (AU% < 3%).

U

n

0 g O

7.5. JMMEH3UOHUPAILE HA PABI'PAHETHU
JAUCTPUBYTUBHHU MPEXH

[IperxonHuTe Monenu 3a JAUMEH3HOHUpame Ha paaujaTHUTe
TUCTpUOYTUBHU MpPEXU C€ OJHECyBaa Ha T.H. ,,MarHCTPaHU" MpEXHU Kaj
KOM TOTPOILIYBaYUTE C€ MPUKIYYEHU AUPEKTHO HA MAaruCTPaIHHOT BO,
HapekyBaH ymre u ¢uaep. Ho Bo mpakTukara ce cpekaBamMe H CO
pasrpaHeTH TUCTPUOYTUBHU MPEKH Kaj KOM TOKpaj] UAEPOT MOCTOjaT U
T.H. ,,0THENH", Kako INTO € Toa, Ha MpUMEp, CIy4ajoT CO Mpekara
npukaxaHa Ha ciukara [1.7.2.1. Bo TakBUTe cilydan pelaliuTe U3J10KEHU
Bo ToukutTe 7.1, 7.2 m 7.3 He ke MOXE JMPEKTHO /a CE€ MPUMEHYBaaT U
TOraml ce IOCTalyBa Ha HaYMH Kako IITO € Toa 00jaCHETO BO MPUMEPOT
I1.7.2.

IIpumep 7.2. Ha cnukara [1.7.2.1 e mpukaxkana 10 kV pasrpanera kabencka
Mpexa, Koja Tpeba ga Ouae u3Benena co kabmu ox tunot [IPO 13 A, 10 kV
CO CHOPOBOAHUIIKM O anTyMHHUYM (o = 32 S-mmz/km). ITomaromure 3a
MOJOHKHUTE TIapaMEeTPU 7 M X KaKO M TMOJIATOIUTE 3a TPAjHO JO3BOJICHUTE
cTpyu I; Ha oBHE Ka0JH, BO 3aBUCHOCT OJ1 HUBHUOT TIpeCceK A, ce 1aJieHu BO
tabemara [1.7.2. Jla ce u3BpmM TUMEH3HMOHHpPAHE Ha MpeKara CrIope
KPUTEPUYMOT Ha KOHCTAHTEH Tpecek. J[a ce kopucrar caMo MpeceIuTe MTo
ce mameHu Bo Tabemarta I1.7.2. Jlo3BoneHara 3aryba Ha HamoOH H3HECYBa
AUy, = 5%.

JlomKkuHUTE HA TIOCTUHUTE CEKIMH Off Mpekara, u3p3eHu Bo (km) ce
npukakaHu Ha camarta ciuka [1.7.2.1. MoKHOCTUTE Ha MOTPOIIYBavyMTE,
u3pazenu Bo (kVA), ce Kako IITO clieayBa:

S,=8,=8,=5,=5,=(600 +,250)kVA;
Sy =8 ¢=(360 +,200)kVA.
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Ta6ena M.7.2. MopaTouu 3a napameTpuTe Ha NpeaBUAEHMTE Kabencku BOAOBM

™™n IPO 13 A.
A, (mmz) 16 25 35 50 70 95 120 150 185 240
r, (Q/km) 2,003 | 1,282 | 0,866 | 0,641 | 0,443 | 0,320 | 0,253 | 0,206 | 0,169 | 0,130
x, (Q/km) 0,109 | 0,103 | 0,098 | 0,093 | 0,088 | 0,085 | 0,082 | 0,080 | 0,078 | 0,076
1, (A) 69 89 110 130 165 195 225 255 285 325
Sa, (kVA) 1195 | 1542 | 1905 | 2252 | 2858 | 3377 | 3897 | 4417 | 4936 | 5629
A
# -2km- 1 -25km- 2 -35km- 3 -2km- 70
' s
Sy S 7
-1.25km-
Sy 4 Se

Cnuka .7.2.1. PasrpaHeTta auctpmbytueHa CH mpexa

Pemenue:

[IpubmmkHaTta pacmpenenda Ha MOKHOCTH BO Mpexkara (co
3aHEeMapyBamke Ha 3aryOnTe Ha MOKHOCT BO TIOCIMHHUTE JEITHHUIM), ToOneHa
CO MPOCTO CyMHpame Ha MOKHOCTUTE Ha MOTPOIIYBAYHTE, K& OMe KaKo Ha
cimukara [1.7.2.2. Tlputoa cekoja TpaHka € HyMEpHpaHa CHOpE] PEAHHOT
Opoj Ha HEJ3UHUOT KpacH jazer.

IIpen na ce mnpucranu KOH ONPEAETyBAHETO HA IPECELUTE Ha
NOEMHUTE JICTTHULM, Ke Ou/ie MOTpeOHO J1a ce ce YTBPIU KOU JCTHHULIHU OJ
MpekaTa I'O COYMHYBAaaT MaruCTpaJHMOT BOJ, T.€. Marucrpajara Ha
mpexara. Ilotoa ce Bpmu H300p Ha TMPECeKOT Ha BOJOBHUTE O]
MarucTpanara Mo HEKaKoB KPHUTEPHUYM (BO CIy4ajoB KPHUTEPHUYMOT Ha
KOHCTaHTEH IIpeceKk), Ma Jypu I0Toa C€ BpUIM JUMEH3MOHHpAmE Ha
OCTaHATUTE JIEJIOBU O/ MpeKaTa KOMUIITO CE HapeKyBaarT ,,0TLENHN .

A =2 ki 1 1,=1,5 km 2 1,=3,5 km 3 1,=2,0 km 7
(37204/1650) I 31204714000 (19204900) ¥ (600+ j250)
(600+7250) (600+/250) g (600+7250) E (600+/250)
£ $ I § $ I
o |V 5 o V5
N =) N =}
R S|
4 5 =075km 6

(600+250) (360+200) (360+200)

—=
(360+/200)

Cnuka I1.7.2.2. Pacnpepen6a Ha MOKHOCTM BO MpexaTa

a) Onpeodenysarbe Ha Masucmpaiama Ha mMpexcama

MarucTpanara Ha eHa MpeXa ja peTcTaByBa HU3aTa OJ] TPAHKH ILTO
ce Haolra Ha maTekara IITO TW MOBp3yBa HaloOjHaTa TOYKa ,,A*“ W TOUKara
KOjaIlTo € ,,eJeKTPUYKU  HajoJajeyeHa of HarojHata Todka ,,A*. TakBa
CJIEKTPUYKU HajojJlajiedeHa To4Ka MOXe Ja Ouje OMIIo Koja O KpajHUTE
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T.e. ,,iepudepHUTe TOUYKH Ha MpekaTa (TOYKH KOU C€ IMOBP3aHU CaMO CO
enHa rpadka). Crmopen Toa, Bp3 OCHOBa Ha camarta ciuka I1.7.2.2 necHo
MOJKE J1a ce YTBpAM JeKa rnepudepHu TOYKU Ha MpekaTa ce TOUKuTe 4, 6 u
7. AKO CO ®; TO O3HAYMME MHOXXECTBOTO HA TPaHKH Ha IaTeKaTa ImoMery
HarmojHaTta Toyka ,,A“ M KpajHara Touyka ,k*, TOraml TPUTE MOXKHHU
MarucTpajii Ha Mpexara ce Ae(UHUPaHU CO CIETHUTE HU3U O]l TPAHKHU:

os={1,2,4}; s=1{1,2,3,5,6} u o;={I1,2,3,7}.
Hexka mpernocTaBuMe JeKa CHTE ACITHHUIIM MMaaT MCT MPECeK U MCTU
MOJOHKHU TapaMmeTpu z = (#+jx). Toram 3arybaTta Ha HamoOH O HAaMOjHATa

TOYKa ,,A* 10 MPOU3BOJIHA TOYKA ,,k* K€ Ce ce I0OMe CO MOMOIII Ha CJIeHaTa
penanyja:

Z - Sy ;- Ss,; "
n

iew, =i icw, =i lew,

Bo nocneanara penaiuja co m; € 03Ha4eHO MHOKECTBOTO TPAHKHU IITO
W’ mpunaraaT Ha marekara rmomery HarojHaTa Todka ,,4“ M mocMmarpaHara
TOYKa ,,k* moyeka co Sy; € 0O3HaueHa MPUBUIHATA MOKHOCT BO i—TaTa I'paHKa
0J1 MpeXxara.

On Tyka € jacHO Jeka HajMaj ke Oujie HalmoHOT BO OHAaa TOYKa Off
Mpexara ,,k* 3a KOjallITo cymaTa OJf TMPOW3BOJAWTE HAa MOKHOCTHUTE IO
JIOJDKMHUTE Ha NETHUIIUTE ke Oupe Hajrosiema. Taa Todka € ,,eJIeKTPUUKH
HajojIajiedeHa o] HarojHara Toyka ,,A*“. Ho xora morpomryBauute numaar
UCT (MM IPUOJIMKHO UCT) (haKTOp Ha MOKHOCT COS (p, KaKO IITO € CITy4aj BO
pasriielyBaHaTa 3ajiaua, TOrai HaMecTo CO MPOU3BOIUTE ; - S5, MoXe 1a ce

orepupa u co npoussogure /; - ;.
Ha T0j HauuH 3a TpUTE MOKHH MarucTpajid Ha MpekaTa ke UMaMe:
Zpa=PBy L+ Pyl + By -1, =12870 kWxkm;
Zo6 =B L+ By b+ B ls+ By - Iy = 19650 kWxkm;
7 =B L+ By b+ By i+ By -1 = 20040 kWxkm.

3HayM Marucrpaiara e JepuHIpaHa co MHOKECTBOTO I'paHKu @7 = {1,
2,3,7}.

6) ﬂlzl,l/leHS‘MOHul?aHJe Ha mazucmpanamda Ha mpearcama

Kako mro ce 6apa Bo 3ajmauaTta, Marucrpaiara Ha Mpexara Tpebda na
ce TMMEH3UOHUPA CIOPE]l KPUTEPUYMOT Ha KOHCTAHTEH IMPECceK. 3a Taa el
HajHanpen ke Th mnpecmerame BenwuwHUTe AUy, AU, u AU, 4,.. Bp3
OCHOBa Ha mojarornute of tabdenara [1.7.2.1 3akinydyBaMme Aeka mpocevyHara
BPEIHOCT HA peaKTaHIMjaTa Mo €IWHMIIA JTOJDKMHA Ha KaOJIMTEe M3HECyBa X
=0,09 Q/km.

Bp3 ocnoBa Ha u3zpazot (7.11) noOuBame:
Osi - X, X
AU. = =20 T A
' i§7 Un Un i; sz l

0,09

AU, = 10 -(1650-2+1400-1,5+900-3,5+250-2,0): 0.09

-9050=8L5V.

r
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0
AU, =M-Un = i-10 =0,5kV =500 V.
100 100

AU, 4.= AU, — AU, = 500— 81,5 = 418,5 V= 0,4185 kV.

a.doz

Bp3 ocHoBa Ha u3pasor (7.13) ke ro onpenenume NoTpeOHUOT MPeceK
A Ha MarucTpasara:

1000- >" R, -/,
4> icw, _ 1000-20040 _, 49.6 mm?>.
c-U,-AU, ,. 32:10-418,5

Cnopen Toa HajOMMCKYy A0 J0oOMEHaTa BPEIHOCT € CTaHIAPIHUOT
npecek 4=150 mm® 3a koro ox tabemara I1.7.2 oruutyBame: r = 0,206
Q/km u x = 0,08 Q/km. IIpoBepkaTa Ha 3arybara Ha HAIOH JI0 KpajHara
TOuKa 7 ke paje:

AU=AU, 5= UL 3 B, -ll.+Ui- > Ol

n iew, n iew,

0,206 0,08

AU = 20040 + 0 9050 = 485 V< 500 V.

6) ﬂwwe}%’ummpafbe HA omyenume Ha mpearcanma

[Ipen na mnpemMuHEME KOH JMMEH3MOHMPAETO HA OTLEMUTE Off
Mpexara ke Oujzie moTpedHo Ja Th mpecMeTaMme 3aryourte Ha HanmoH AUa_; u
AU a—3 10 ToukuTe 2 U 3 KOUIITO MPETCTaByBaaT MOYETHU (HAIOJHHU ) TOYKU
3a otuenure (2—4) u (3—5—6) a moroa Ja TM MpecMeTaMe OCTATOLUTE OJI
no3BojieHaTa 3ary6a Ha HanoH AU\ ocr B AU ocr 32 TPBUOT M BTOPUOT OTIICTI.

AU, = AU, = le.r+Q21.x.11: 3720-0,2061;1650-0,08.2: 180 V-
AU, , = AUZ:PZZLQZZW-IZ: 3120-0,206+14OO-0,08.1’5: 13 V.
U, 10
P, . . .
AU, = AU, = 123 r+QOss x.l3: 1920 0,2016(;—900 0,08.3,5: 164 V;

AU, , =AU, +ZU172: 180+113 =293 V;

AU, 3 =AU, +AU_,+AU, ;=180+113+164 = 457 V;,
Crnopen Toa 103BOJICHATa 3aryoa Ha HAIoOH 3a MPBHUOT OTIIEM Ke Oue:
AU, (v =AU,,,— AU, =500-293 =207 V;

AUZ.OCT =AUdoz - AUA_3 =500-457 =43 V.

[ToTpebHMOT mpecek 3a MPBHOT OTIEN Ke ro Jo0neMe cO MOMOII Ha
penanujara (7.13):

1,25

AUm:(l]i'Qm‘x =0 -250-0,09 = 2,8V;

AU, go: = AU oor =AU, . =207-2,8 =204,2 V;
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. 1000-( Py -1y)  1000-(600-1,25)
~o-U, AUy, 4. 32:10-204,2

I'o ycBojyBaMe mpBHOT CTaHAapjAeH MOroieM mpecek: A4 = 16 mm
(nako Bo mpaktukata kaj 10 kV Mpexu He ce ycBojyBaaT TOJKY MajH
mpecetd). 3a oBOj mpecek on Tabemata I1.7.2 oTuuryBame: z =
(2,003+50,109) Q/km.

[IpoBepkaTa Ha 3ary0aTa Ha HAlOH BO BOJIOT 4 MOKa)KyBa JIeKa €:

4 11,5 mm?.

2

AU4=AU2_4=M'I4;
Ul’l
AU, = 600-2,003+250-O,109.1’25: 192V<204,2 V.

10

Ha cnuyen naumn ce mocrtamyBa U 3a BTOpuOT otren (3-5-6). JlecHo
ce 10o0MBa Jieka MUHUMAJTHUOT MPECeK Ha ACIHUIHTE 3-5 U 5-6 3a KOjIITO
3arybara Ha HAlOH BO OTIICTIOT HE € TorojieMa oJi no3BojeHute 39,4 V
H3HECyBa:

As= A, =70 mm?; z=(0,443+ j0,088) Q/km.

3a 0BOj TpeceKk ce ao0MBaaT CIEIHUTE 3aryOM Ha HaMoOH BO
MOCIMHNTE JISTTHULIN O] OBO]j OTIIETI:

AU, =AU, =13,3 V;
AU; o= AU, + AU, =26,6+13,3=39,9 V ~ 39,4 V.

AKO yCcBOWME JIeKa HAIlOHOT BO HalojHaTta Touka wu3HecyBa Uy
= 10,3 kV Toram TouHHTE MPECMETKH Ha HAIIOHCKUTE MPHJIMKU BO MpeKaTa
TVMMEH3MOHMpaHa Ha MPUKKAHUOT HAYWH TH JIaBaaT CIEIHUTE BPEIHOCTH
Ha HAllOHWTE BO ja3JWTe W CTPYUTE HU3 TPAHKUTE OJ Mpexara (Ciuka
[1.7.2.3). On oBue pe3ynratu ce Tieaa Jieka YCBOCHUTE MPeceln 3a10BOTY-
BaaT Kako BO TIOTJIeA Ha 3arybaTa Ha HamoH (MCIOJTHET € HAllOHCKHOT
KpUTepuyM Oujiejku 3arybaTa Ha HaIllOH BO MpekaTa € TOUHO 5%), Taka U BO
MOTJIE]] Ha JJO3BOJICHUTE CTPYJHH ONTOBapyBama Ha KaOiuTe (MCIOJIHET € U
TEPMUYKA KPUTEPUYM OHACJKU CTpyuTe/ MOKHOCTHTE HHU3 TPAHKUTE Off
MpekaTa ce IoMall OJ1 J03BOJICHHUTE criopea Tadenara [1.7.2).

10,3 kV 10,12 kV 10,01 kV 9,84 kV 9,81 kV
150 mnr2 150 mrr2 2 150 mrr2 3 150 mrr2 7
,% 387z__~29- 3804 3204 18- 346 1957 =35- 4925 60z -20-  80C
1537 > 1544 12904 —> 1304 812 —> 854 J22C —>  j25C

(600+) 250) (600+/250) 2|2 (6004250) | (600+ j250)
= g%
16 mnr2 i 70 mm? i
-0,75- -0,75.
70 mm?2 6
. 53 L. 075 360+j 200
(600+250) 4 (360+/200) <— 322 — Zgg (36 )
9,85 kV 9,82kv ’ =7 9,80 kV

Cnuka I1.7.2.3. Pacnpepen6a Ha MOKHOCTHM BO MpexaTa
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7.6. OBJIACT HA IPUMEHA HA PASHUTE KPUTEPUYMMU
3A IUMEH3UNOHHUPAIBE

Kako mrTo BumoBme onx mnpumepotr II.7.1, Tpute kpurepuymu 3a
JTUMEH3UOHUPAbE Ha pajljalIHUTE AUCTPUOYTHUBHU MPEXKH, MPUKAXKAHU BO
MOYETHHUOT JIeN OJ] OBaa rjaBa, 1aJ10a TP COCeMa Pa3INuHU pPellIeHr]ja HaKo
CEKOe O]l HUB I'0 MCIIOJHYBAIIE 33JaJIEHUOT TEXHUYKU KpurepuyM (AU <
AUgy;). Cera ce mocTaByBa MpaliameTo KOj OJ OBHE TPU KPUTEPUYMH BO
KOHKpETHATa CUTyalija Tpeda a ce mpuMeHyBa.

Mpexute AUMEH3MOHHUPAHU CIOPE] KPUTEPUYMOT Ha KOHCTAHTEH
npecek (MpB KpUTEpUyM), OapeM TEOPUCKH TJIEAAHO, C€ HAJHELEINCXO/IHN.
Meryroa, BAKBUTE MPEXH C€ I'pajiaT MHOT'Y YeCTO, 0COOEHO BO OHHUE CIIy4au
KOra TMOTpOoIlyBayuTe IITO Tpeba na Ouaar HamojyBaHM Ce€ TI'yCTO
KOHIIEHTPUPAHU Ha PEJaTUBHO MaJl MPOCTOP M C€ HaoraaT Ha Malu
meryceOHM pacTojaHuja (IITO € TUNMYHO, Ha MpHUMEp, 3a TPaJICKUTE
TUCTpUOYTUBHU MpexkHu). Bo TOj ciaydaj € eKOHOMCKHM HEOIpaBIaHo, a
TEXHUYKU CKOPO M HEU3BOJIMBO, NMPECEKOT Ha CHPOBOJHHULIUTE (KabIuTe)
Jla ce MEHyBa Ha CEKOM HEKOJIKY JIECEeTUHU METpH, Oujejku Toa Ou ja
3roJIEMHJIO IIeHaTa Ha YMHEHE Ha MpekaTa, O ja YCIO0KHUIIO MOHTaXara u
u3Bef0eHuTe paboTH, a MOJOIHA M eKCIuloaTaldjaTa Ha TaKBaTa Mpexa.
3aroa, BO BaKBHUTE CiIy4au, IpoOJeMHuTe CBP3aHH CO U3Bendara, MOHTa)xara
U OJIPXKYBamh-ETO Ha MpeXkarTa yCIIOBYBaaT Ipajiehe Ha MPEXH CO KOHCTaHTEH
IpecekK.

[ToTpomryBaunTe KOWIITO MMaaT HMCIIONHET AHEBEH Iujarpam (BHCOK
(daxTop Ha MOMOJHYBamkE M) U Mpe3eMaaT BO TEKOT Ha JIEHOT W TOJAMHATA
roJeMO KOJIMYECTBO EJEKTPUYHA €Hepruja (KakBU IITO Ce, Ha TpUMED,
WHYCTPUCKHUTE MOTPOITYBAYM MTO paboTaT BO JIBE WM TP CMEHHU) UMaat
roJeMo yrnoTpeOHO BpeMe, T.€. TOJIEMO BpeMe Ha MaKCUMallTHa MOKHOCT, 7).
3aryouTte Ha eJIeKTpUYHA €HEepruja BO THE MPEXH Ke OUIaT roJieMu U 3aToa
TEKOBHHUTE TPOIIOIM MPHIPYKEHH KOH OBHE 3aryOWm MokaT na Oupjar
JIOMHUHAHTEH WICH BO BKYITHUTE TPOIIOIM Ha paboTremeTro. Bo TOj ciydaj
HaMaJyBameTO Ha 3aryoWTe Ha eJIeKTpUYHATa EHEprhja BO IMPEHOCOT
3HAYUTETHO OW TW HAMAJIWIIO M BKYITHHTE TPOIIIOIN 332 MpeXKaTa, CBp3aHH CO
HEJ3MHATa W3Tpagda W eKCIuloaTalyja. 3aroa TaKBUTE MpPEXH Ke TH
TVMMEH3HOHHpAaMe CIIope]] KPUTEPHyMOT Ha KOHCTAaHTHA TYCTHHA Ha
cTpyjaTta Koj oOMYHO WMa TEHJICHIIM]a KOH 3rojieMyBarmke Ha MpEecernuTe Ha
MOCMHNUTE JCITHHUIN OJl Mpexara. Toa oa eaHa cTpaHa IOBEIyBa [0
3roJIeMyBambe¢ Ha WHBECTHUIMCKUTE BIIOXYBamba BO MpeXkara, HO Of Jpyra
CTpaHa, IaK, TOa JIOBEIyBa 10 HaMallyBamke Ha 3aryOMTe Ha €IeKTPUYHA
€Hepruja BO MpekaTa, Taka IITO BKYITHUTE TPOIIOIM Ha Mpexkara (TpOIIOT
32 MIHBECTHUIIMHN + TEKOBHU TPOIIOIH Ha pabOTeHETO) K& OuaaT HajMaJIH.

Kora ce pabotu 3a moTpouryBaud cO Majo BpeMe Ha MaKCHMalHa
MOKHOCT 7 M CO Majia MPOCTOpHA TYCTUHA (PETKH U paIlITpKaHU MOTPOLIY-
BauM, INTO € KapaKTepUCTUYHO 3@ CEJICKUTE U  TMPUTPAJCKUTE
CPEIHOHANOHCKU JUCTPUOYTUBHU MPEXKH), TOTAIll HAjTOJEM JIe]l O/ TPOLIO-
UTe, CBpP3aHM 3a €eKcIUloaTalyjaTa M MOTOHOT HAa MpekaTa oTmara Ha
TPOILIOLIMTE 3a OJpPXKyBamke Ha MpexkaTa. BakBuTe Mpexu ce, HUCTO Taka,
nopaayd HHUBHAaTa MPOCTOpHA IMMEH3HWja, (IOJNTH BOJOBH U pPALITPKAHU
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MOTPOIITYBaur) pEIaTUBHO CKamu. 3aToa BO THE CIydad, ITOCMATpPaHO O]
€KOHOMCKH aCIIeKT, HajIEIMCXOAHO € AMMEH3MOHHPAmETO Ha MpekaTa Jia
ce MPaBH O TPETHOT KPUTEPUYM IITO OJroBapa Ha MHHUMYM Ha WHBECTH-
IIMCKUTE BIIOXKYBarka 3a Tpaj0da Ha Mpexkara.

Bo cure apyru ciyuau, mak, Kora cMe BO HEIOYMHIIa KOj O MOCTOj-
HUTE KPUTEPUYMHU 32 TUMEH3MOHUPAE J1a IO MPUMEHUME, ke To n3depeme
OHOj KpPUTEPUYM KOJIITO BETyBa HajMaIM BKYIHM TPOIIOIM HAa Mpexara.
OBze, 3HauW, O/ CUTE€ MOXHM BapHjaHTH, KOM T'M 33JJOBOJIyBaaT IOCTaBe-
HUTE TEXHUYKH KPUTEPUYMH, ja U30MpaMe HajlloBOJIHATA BapHjaHTa 110 MaT
Ha €KOHOMCKHU CIOpeyBamba Ha BKYITHUTE TPOILIOIM Ha MpeXara 3a ceKoja
O]l HUB.
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