5. HPECMETYBAIE HA PAJINJAJIHHU
EJJEKTPUYHHN MPE/XKHA

OtBOpeHu (padujanru) ENEKTPUIHN MPEKHU CE MPEKHU O3 HUTY eaHa
koHTypa. [lopaau Toa THe ce pelraBaaT MHOTY MOEAHOCTABHO OTKOJIKY IITO
Ce pelaBaaT CJIOXKEHO-3aTBOPEHHUTE MpEeXH. 3aroa aHAIW3UTE Ke Tu
3all0YHEME CO HajeHOCTAaBHUOT Cllyyaj HAa Mpe)ka COCTaBEHa OJ caMo JBa
jazma m eneH eneMeHT — Boa. [loToa ke ro mpukakemMe HAYMHOT Ha
orpezieNlyBalkbe Ha HANlOHUTE, CTPYUTE U MOKHOCTHUTE Ha €J€H €HEPreTCKU
TpanchopMaTop M Ha KpajoT MpoOJIEMOT K€ 0 MPOMHUPUME M Ha CITy4ajoT
KOra Mpekara € OTBOpPEHa, CO MPOM3BOJIHA KOH(Urpanuja U MPOU3BOJIECH
Opoj eIeMEHTH.

5.1. IPECMETKA HA 3AI'YGA HA HAIIOH HA BO/J{

Ke mocmarpame cuMeTpuueH Tpupa3eH BOJ, ONTOBAPEH HA KPajoT
UCTO Taka CO CUMETPUYHO Tpu(a3zHO onToBapyBame (ci. 5.1 a). Bo BakBu
ycioBH, (ha3HWTE HAMOHU W (Da3sHHUTE CTPyW HHU3 BOJOT ke oOpasyBaar
Tpu(azeH CUMETPUUYECH CUCTEM Ha HAIIOHU OJTHOCHO CTPYH, PECIIEKTHBHO.

AKO HaIlOHOT Ha MOYETOKOT OJ BOJOT I'o 03HauuMme co U, , a HallOHOT
Ha KpajoT co U, , Torami, pasiukaTta Ha KoMIUiekcHuTe Haonu U - U, ce
HapeKyBa nad Ha Hanox BO BomOT. Ha cnmkara 5.1 6 magoT Ha HAMOH BO
BOJIOT € O3HA4YEH cO BEKTOpOT AB.
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Cnuka 5.1. BekTopcku aujarpam Ha HanoHUTe

Anrebapckara paziauka AU = U, - U, Ha epeKTUBHUTE BPEAHOCTH Ha
HAIIOHUTE Ha TIOYETOKOT Ha BOJIOT U Ha HETOBHOT Kpaj ce HapeKyBa 3a2)yba
Ha Hanonom BO BoaoT. Ha cimkara 5.1 6 3ary0aTa Ha HalOHOT € O3HA4YEeHA
co otceukara AC. IlperxomuuTe aBe NAS(UHUIMN BaXaT Kako 3a (pasHHTE
Taka ¥ 3a Mefy(asHure (JJMHUCKUTE) HAIIOHH.

Kako moemHOcTaBeH, ke TO TocMaTpaMe HajHANpea CiIy4ajoT Ha
Ha/J3eMeH BoA 3a cpeaeH HamoH (U, < 35 kV). 3ameHckara mema Ha BOAOT
e nmazeHa Ha ciukara 5.2. EdextuBHaTa BpegHOCT Ha (a3HHUOT HANOH Ha
MOYETOKOT O BOAOT Ke ja o3Haunme co U, a Ha KpajoT o1 BOAOT co U,,.
Hu3z BonoT Heka Teue crpyjara [ Koja 3a0CTaHyBa 3ai HaroHoT U, 3a aron
@,. KommuiekcHara TpudasHa MOKHOCT Ha HOYETOKOT OJl BOAOT ke ja
o3HaunMme co S,= P, +j0,, a Ha kpajoT co S, = P, +jO,.
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Cnuka 5.2. 3ameHcKa WweMa Ha pasrneayBaHUoT BoA

Ke mpernocraBume neka ce MO3HATH NPUIMKUTE Ha KPajoT O]l BOJOT
Uy, I, ¢, n nexa Tpeba /a ce ompenenr HaloOHOT Uy, u aronor 0 mery
BekTopuTe Ha (asuure Hamonu U, u U,, (ci. 5.3). 3a pasriesyBaHuOT
cily4yaj ke To Hamprame (a3opcKUOT (BEKTOPCKHOT) Aujarpam Ha (asHuUTe
HAIlOHU U CTPYH, TIPH IITO BEKTOPOT U,, ke ro nocraBuMe Ha (aszHara ocka.
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Cnuka 5.3. ®a3opcku aujarpam Ha ¢a3HUTE HaNOHU M CTPYMU Ha BOAOT o
cnukata 5.1 a

Oxkouny Toukata O ke onumeMe KpyxHuia co paauyc OC u npecekot
Ha OBaa KPY>KHHUIA CO O3UTUBHUOT ) 011 (ha3HaTa OcKa Ke IO O3HauYuMe
co M. Ilagor Ha HamoH BO mocmarpaHuoT Box AU = Z-[ e mpercraBeH
Ha cimukarta 5.3 co BekTopoT AC, moneka 3arybaTta Ha HaroH BO BOJIOT €
IIPETCTaBEHa CO OTCeUKaTa AM .

KoMnoHeHTara Ha (p)a3HHOT 1aj Ha HAIOH BO NpaBell Ha BEKTOPOT Uss
Ce HApeKyBa 1n000.JIJCHA KOMNOHeHma Ha MaaoT Ha (a3HUOT HAMOH U ce
o3HauyBa co AU, . Ha ciukara 5.3 oBaa KOMIIOHEHTa € IPETCTaBEHa CO
orceuxara AD. bunejku e:

AD = AN + ND = AN + BE,
MO>KEME J1a ULITyBaMe:

AUg=R-1-cosg + X-I-sing, . (5.1)

KommonenTara Ha mafioT Ha ¢a3HUOT HAMIOH BO IpaBel] HOPMAJICH Ha
BEKTOpOT Uy Ce HAPEKYBA HanpeyHa KOMNoHeHma Ha NafoT Ha (Ha3sHUOT

HaroH M ce o3HayyBa co AU,. Ha cimkara 5.3 oBaa KOMIIOHEHTa €
IpeTcTaBeHa co oTcedkara CD.

bunejku e CD =CE -DE =CE -BN , CTIeTyBa:
AUy=X-1-cosgp — R-I-sing; . (5.2)



Cera, (ha3HHOT HAIIOH HA TIOYETOKOT O] BOJAOT MOXE Jla Ce M3pPa3H Ha
CIIEIHUOT HAYNH:

Uiy = Uy + AUy + j-AUy- (5.3)

AKO TIocTieIHaTa paBeHKA ja MOMHOKHMME OJIEBO U OJIECHO CO NE) ,
3a Mery(pa3HUOT (JIMHUCKUOT) HAllOH Ha MOYETOKOT Ha BOJIOT T0OMBaMe:

U =U,+AU;+j-AU,, (5.4)
kaze mro U, e Mery(hasHHOT HAllOH Ha KpajoT oA BoxoT, a AU; u AU, ce

MoJ0/KHA W HalpeyHa KOMIIOHEHTa Ha MajoT Ha (MerydaseH) HaloH,
COOJIBETHO.

Bp3 ocHOBa Ha mocneaHaTta penanuja, 3a €peKTHBHATA BPEIHOCT HA
HAIOHOT Ha MMOYETOKOT O/ BOJOT JOOHBaMe:

U, =\[(U, + AU, +AUZ (5.5)

T.C:

2
AU,

_ 5.6
(U2+AUd)2 G0

Bo npakca e penosHo U, + AU, >> AU, mITO 0BO3MOXYBa H3Pa30T BO
cpenHaTa 3arpaja Ja ce 3aMeHHM, cropel OWHOMHara ¢dopmyia, camo cO
MPBUTE J[Ba YWICHA O] HETOBUOT pa3Boj. Ha Toj HaunH nobuBame:

AU?
U=~ U, +AU; + ——L—— (5.7)
2-(U, +AU,)
0J1 KaJie IITO MOKE Jla Ce MpecMeTa 3arydara Ha HaroH BO BOJIOT:
AU;
AU =U,-U,~ AU; + ———L (5.8)

Kaj peamnute BOZOBH, HampeyHaTa KOMIIOHEHTA Ha MaJ0T Ha HAIOH
PETKO ja HaIMHUHYBa BpeAHOCTa 011 5% OJ HOMUHAIHUOT HAIOH Ha BOJOT,
T.€.

AUq <0,05-U,.
Bo 10j ciydaj moxe na ce muiyBa:
AU; N AU; _(0,05.U,)
2-(U,+AU,;) 2-U, 2-U,
On oBne mpousneryBa JeKa paszjiukaTa Mery 3arybaTa Ha HAarmoH BO BOJOT
AU n mopoJKkHaTa KOMIIOHEHTa Ha MajaoT Ha HanoH AU, € MHOTY Maja u,

1o mpasuio, He e norosema ox 0,1 — 0,2% on Homunanauot HanoH U, ,
T.€.

=0,00125-U,, .

AU = AU, .

3aTtoa BO AMCTpUOYTHUBHUTE MpPExkH, nia aypu u Bo 110 kV Mpexu, o6uaHO
ce 3ema Jieka 3ary0aTa Ha HAIlOH BO BOJIOBUTE € €/IHAKBa Ha IOJIOJKHATA
KOMITOHEHTa O/ IaJI0T Ha HAIIOH, T.€:

AU = AU, = \/§-R-1-cos¢2 + \/g-X-I-sin(p2 .



WNmajku v mpeiBUT PEITAlIUNTE:
S, =\3-U-1 u S, =3U,-1,

INoHAaTaMy MOXKCEMC J1a ITUITYBAMC:

AU ~ BRAOX (5.9 a)
U2
OJIHOCHO:
AU ~ BRHOX (5.9 6)

1

Crnopen Toa, MpUOMIKHUTE pelaluu MoMery e(eKTHBHUTE BPEIHOCTH Ha
HAIOHUTE Ha MIOYETOKOT M KPajoT OJ1 BOJOT Ke Ouaar:

U ~U,+ 2RO X (5.10 a)
2
nu
U, zUl—%. (5.10 6)
1

On oBue popmynu ce riiena jaeka 3arydoara Ha HallOH BO BOJAOT IJIaBHO
3aBHCH O]l HEFOBOTO onToBapyBame. Co MopacTOT Ha ONTOBAPYBAWKETO Ha
BOJIOT pacTe 3arybara Ha HaloOH BO HEro, U oopatHo. OTTyka mpousiierysa
3aKJIy4OKOT JIeKa BO PEXHMOT Ha HajrojeMH OINToBapyBama 3arydara Ha
HallOH BO BOJOBHUTE Ke Ouje mnoroieMa OTKOJKY BO pEXKHUMOT Ha
MUHUMAJIHU ONTOBApYBamba.

Ha 3ary0ata Ha HamoOHOT BO BOJOT BiHjae U (PaKTOPOT HA MOKHOCTa
Ha TOBapoT cos@. [Ipu nageHa akTuBHA MOKHOCT P, CO 3r0JIEMYBambeTO Ha
HEJ3MHUOT (DaKTOp Ha MOKHOCT COS¢, C€ HamajiyBa OapaHara peakTHBHA
MOKHOCT Ha OINTOBapyBameTo (J», IITO MOBJEKYBa CHUKYBame Ha 3arydara
Ha HaIloH BO BOJIOT.

Bo nocera pasriemyBaHMOT TNpUMep He Oelie 3eMEHO TPEeABHI
BJIM]aHUETO Ha KAaNaluTUBHOCTA HA BOJIOT BP3 BPEAHOCTUTE HA HATIOHUTE Ha
HEroBUTE KpaeBU. MeryToa, Kaj BUCOKOHANOHCKUTe BosioBu (U, > 110 kV)
KalalMTHBHOCTa Ha BOJOBUTE HE CMee Ja ce 3aHeMapyBa, Ia 3aToa, BO
HapeJIHHOT JeN, K€ TO aHAIM3UpaMe U TOj CITy4aj.

Ke nmocmarpame cera BUCOKOHAIOHCKU BOJI CO HOMHHaJIEH HanoH 110
kV. Ha cnukara 5.4 e mpukakaHa HeroBara 3aMEHCKa IIeMa, J10/IeKa Ha
clMKaTa 5.5 a e mpuKaxxaH HETOBUOT (ha30pPCKU (BEKTOPCKHU ) IUjarpaM.

P, +jg, R X P,+j0,

Cnuka 5.4. llu—3ameHcKa Wema Ha BOAOT



Cnuka 5.5 a. BekTopcku anjarpam Ha HanoHUTe U CTpyuUTe
3a BOAOT oA cnukara 5.4

On cnopenbara Ha nujarpamute of ciaukute 5.3 u 5.5 a craHyBa
OUHUIJIEJHO JEKa IPUCYCTBOTO HA KalalUTUBHUTE CTpyu [ U [ o ,
reHepHpaHH O]l HapeYHUTE (KamalMTUBHU) I'PAaHKU Ha BOJOT, ja HaMalyBa
NOJ0/DKHATa KOMIIOHEHTAa Ha MajoT Ha HamoH AUy, a ja 3rojeMyBa Harpeu-
HaTa KOMIIOHEHTa Ha Naj0T Ha HanoH AU, ¥ cO Toa BpLIM HaMalyBame Ha
3ary0aTa Ha HaIoH BO BOJIOT.

Jla ro anHanmusupame cera BJHMjaHHETO Ha KalmalUTHUBHOCTA BpP3
paborara Ha e€JeH HeonToBapeH Boj (T.e. BOJI KOj pabOTH BO pEXUM Ha
npaseH ox). JlujarpaMoT 3a 0BOj CiIy4aj € MpuKakad Ha ciaukara 5.5 6. On
OBOj JWjarpaM ce TJiefa JleKa Kora BOJIOT € HEONTOBapeH, HaloOHOT Ha
HErOBUOT Kpaj € IIorojieM OJf HAlmOHOT Ha HETrOBHOT IOYETOK, T.€.
Uyp >U,; ,omsocuo U, > U, .
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Cnuka 5.5 6. BekTopcku aujarpam Ha Bog BO Npa3eH oA

KonkaBo ke Oume nmokadyBameTo Ha HAOHOT HA KPajoT OJ BOAOT Ke
3aBUCH O]l HEroBaTa JIOJDKMHA. 3HAYUTENHO MOKadyBamke HA HAMOHOT Ha
KpajoT Ha BOJOT K€ UMaMe Kaj TOJITUTe BUCOKOHAMIOHCKU MTPEHOCHU BOJIOBU

co HomuHajeH HanoH Hax 220 kV unu kaj Bucokonanounckure kabmu (U, >
110 kV).

Taka, Ha mpuMmep, ako HaA3eMHHUOT Boa € goar 250 km, Torammn
MOKaYyBamkETO HA HAIIOHOT K€ M3HeCyBa OKoiy 3,5%, HO BeKe IpH JIOJDKUHA
ox 500 km mokauyBameTO Ha HAMOHOT HA KPajoT O] BOJOT K€ M3HECYBa HAJl
15% o1 HOMHMHAJIHHOT HAIIOH, IITO € COceMa HempuQaTIMBO.

5.2. MIPECMETYBAIGE HA 3ATYBEATA HA MOKHOCT BO
BO/I

Heka e BomoT mnpercraBeH co 3aMeHCKara IieMa oj ci. 5.4.
KommuiekcHaTa MOKHOCT Ha KpajoT OJ pelHaTa UMIEJaHIMja Ke Ouje
€7IHaKBa Ha MOKHOCTa Ha ONTOBApyBaweTO P> + j(J>, HaMajeHa 3a MOKHOCTa



JjOc, MTO ja TeHepHpa HallpeyHaTa rpaHka (I0JIOBHHATA Ha KalalluTHBHOCTA
Ha BOJIOT), IPHUKJIy4YeHa Ha KPajoT o BoAoT. [IpuToa e:

ch=\/§'Uz'1cz=U§°§~ Uf%- (5.11)
S S Z=R4X s" S
lo— o 12— U )
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Cnuka 5.6

ITpuBuIHATa MOKHOCT Ha KPajoT OJ peaHaTa rpaHka S, (BUIH CIL.

5.6) Moxke ma ce u3pa3u U HpeKy cTpyjata / HU3 UMIEAaHUUjaTa Z W
HarnoHoT U, Ha KpajoT Of BOJOT, T.€:

8"y =B+ j(0y=0cs);

(5.12)
§1"2:\/]322+(Q2_Qc2)2 = \/§-U2~I
O KaJ¢ IUITO ClIcaAyBa:
2 _Sh) B+ (@-00) 5.19)

3.U; 3.U;

3aryOuTe Ha aKTHBHA W PEaKTHBHA MOKHOCT BO pelIHATa rpaHka Z =
(R + jX) ke Ounar:

2 2
AP,=3R-I* = ) +(Q22 Ocs) R:
U;

2 B 2
rQ,=3x .17 = D2 +(Q52 Q) y (5.14)
2

KomriekcHaTa MOKHOCT S'|, Ha IOYETOKOT O peAHaTa rpaHka (Ci.
5.6) ke oune:
! 14 .
Sip =8, + (AP, + jAQ,). (5.15)
Axo co O, ja 03HaUUMe MOKHOCTA IITO ja TeHepHUpa JIeBaTa HalpeuHa
rpaHKa MpPUKIyYeHa Ha IIOYETOKOT OJf BOAOT (T.€. IOJOBUHATA OJ

KalnalUTUBHOCTa HAa BOJAOT), TOrall 3a KOMILIEKCHATa MOKHOCT S, Ha
MOYETOKOT OJ1 BOJAOT (c11. 5.6) ke nobueme:

B _ ., B _»
=—.U} ~ =-U?; 5.16
QCI 7 1 7 n ( )
§1 = (H + ]Ql) = §1’2 - chl = (§1”2+ APZ+jAQZ) - jQCl:
T.€:
S)= 8+ AP+ jAQ, — jO — JOcs » (5.17)

OJT KaJie IIITO CJIeayBa:

H:f)z"l'Apz,T.e.



P2 B 2
p-p <+ +(Qz2 )" (5.18)

2

0 =0, +A0, _(ch +Qc2)

NI

2 2
0, ~0, + ) +(Q22—ch) X-B-U2. (5.19)
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IMpumep 5.1. 110 kV namemen Box co momkuHa [ = 50 km u mosnaru
napametpu R = r-[l = 6,45 Q; X=x-1=19,95 Qu B=b-[ =142 uS (Bunu
npumep 4.1 ox 30upkarta) Ha CBOJOT Kpaj ,,2° HAMoOjyBa MOTPOIIYBA4 CO
MOKHOCT S = (P +j(0») = (40+j18) MVA npu narnon U, = 110 kV. [la ce
npecMeTaaT NPUIMKUTE Ha HErOBUOT noueTok Py, O u U,. [Ipecmerkute na
ce HampaBaT 0€3 3aHeMapyBamke Ha TOTOHCKATa KamallMTHBHOCT Ha BOJIOT.

Pemenmue:

3amayara ke ja pemMe CO NpUMEHa Ha METOAOT Ha OuiaHC Ha
mokHocTH (ci. I1.5.1.1).

1 §I 1 §l Z=R+jX §N 2 §2 o)
o — L — — ©
e Ny
=1 7O, jo., =2

Cnuka 1.5.1.1. PewaBawe Ha BOAOT CO MOMOLL Ha METOAOT Ha bunaHc
Ha MOKHOCTHM

PeaktuBHata MoOKHOCT (J¢» IITO ja TEHEpUpa KalaluuTUBHATA
HalpeyHa rpaHka Ha KpajoT 01 BOJIOT ke Ouje:

O, = (B/2)-U; = 71-10°-110%-10° = 0,86 Mvar;
(Q, —0O,) = 17,14 Mvar.

On 6wnancor Ha MokHocTuTe (I KupxodoB 3akoH 3a MOKHOCTH) 3a
jazenor ,,2“ moouBame:

8" =(P"+jO") = S, — jOc, = (40 + j17,14) MVA.

3arybara Ha MOKHOCT AS7 BO UMIenannujaTa Z Ha BOJOT ke Oue:

"n2 "”2
A, = AP, + ja0, = S e
2
40° +17,14% .
D, = T(6,45+}19,95)



AP, =1,000 MW; AQ, = 3,130 Mvar.
TTomomkHaTa KOMIIOHEHTA Ha [1aJ0T Ha HAIIOH Ke Ouze:
_ P'"R+0]-X _ 40-6,45+17,14-19,95 _ 5,454 kV:

AU,
U, 110
AU, - PX-Qf:R _40-19.95-17,14:645 _ o\
U, 110
U, .
Y lau
0 7 U, AU, |

Cnuka I1.5.1.2. ®a3opcku aujrpam Ha HaNnOHUTE Ha BOAOT

On tpuarnonHukor Ha (azopure Ha HamoHu (cmuka I[1.5.1.2)

nobusaMe:
U, = (U, +AU, ) + AU} = /(110+5,454)" +6,249* = 115,623 kV.

AronoT Ha u3MectyBame 6 nmomery gazopure Ha Harouure U, u U, ke
oune (cm. I11.5.1.2)

. 6,249 o
0 = arctg————— = arc tg——— = 3,1°.
U,+AU, 110+5,454

2
PeaktuBHaTa MOKHOCT (¢| WITO ja TeHEpUpa KalallUTUBHATA TPAHKA

Ha IMO4YC€TOKOT 04 BOAOT Ke 6I/II[€I

O, = B Ul =71-10°-115,623" = 0,949 Mvar.

==

Bkynuure 3aryou Ha MokHOCT AS = AP + jAQ BO BOJOT ke Ouzar:
AP = AP, =1 MW; AQ = AQ, — (O, +O,,) = 1,314 Mvar.
Moxknocta S; = Py + jO; WTO U3BOPOT My ja IpefaBa Ha BOJAOT Ha
HEroBUOT IOYETOK ke Oupe:

B =P +AP =41 MW; O =0,+ AQ =19,314 Mvar.

3Ha4M, PEeICHUEeTO Ha 3a/ja4aTa IJ1acu:

U,=115,623 kV; B =41 MW; Q,=19,314 Mvar;

S, = (41+j19,314) MVA.

0 g O

IIpumep 5.2. Ce nocmarpa nmoBropHo uctroT 110 kV nHamzemen Box on
npumMepoT 5.1 HO Bo apyr pexum. [lo3HaT € HanmoHOT Ha mo4eTokoT U; =
112 kV kako 1 MOKHOCTa Ha MOTPOIITYBavYOT Ha KPajoT o1 BOAOT S = (P +
jO») = (35+715) MVA. na ce npecMeTa HalOHOT Kaj MOTpoITyBadoT U, Kako
¥ MOKHOCTa Ha HETOBHOT MMo4eToK S| = (P11j0)).



Pemenmne:

3ajavaTte Ke ja pemmMe CO NMPUMEHAa Ha METOJ0T Ha OWiaHCc Ha
MOKHOCTH.

_ ! s Z=R+]X [
iﬁl_? s s" 2 s, 335 MW
i ) — _> y T 15 Mvar
U=112kV 179 JOc2 | =2

Cnuka 1.5.2.1. PewaBawe Ha BOAOT CO MOMOLL Ha METOAOT Ha bunaHc
Ha MOKHOCTHM

Bo o0Boj cnywaj 3amauata He MOXXKeMe Ja ja pelmMMe CO HcTaTta
1ocTanka, JUPEeKTHO, Kako BO HpuUMepoT 5.1 Ouaejku BETMYMHUTE IITO
Tpeba Ja T mpecMeraMe 3aBHMcaT o]l Hemo3HaraTa U,. 3aroa oBae ke
npUMEHUME UTepaThBHA MocTanka. Bo cekoja muTepanuja mpoueaypara Ha
pemaBame ke OMje ucTa Kako M Jlocera u ke ce 6asupa Ha IpeTHocTaBeHa
BPEIHOCT Ha Heno3HaToT HanoH U,. Ke 3anouneme co npernocraskara Us =
U, 3amro 3Haeme JieKa HallOHUTE BO €/IHAa MpeXka He MOXaT MHOTY Jia ce
pa3MKyBaatr o]l CBOjaTa HOMHHAaJIHA BpenHocT. Ha Toj HaunH noOuBame:

[Touetno pemenue 3a nenoznarara: U, = U, =110 kV.
1) Ilpsa umepauuja:

Oy = (B/2)-U;y = 71-107°-110*-10° = 0,86 Muvar;
(Q, —0O,) =14,14 Mvar.

S"= 8, = jOc, = (35 + jl4,14) MVA.
P'R+0Q]-X 35-6,45+14,14-19,95

AU, = = 4,627 kV;
U, 110

AU, - PX-Q'R_351995-1414:645 o o0y
U, 110

On dazopckuot nujarpam (ci. I1.5.1.2) cnenu penanujara:

U,+AU, = JUf—AUj = U, =U’-AU! -AU,;
U, =4J112* =5,519° —4,627 =107,247 kV.

2) Bmoma umepauuja.

Co noBonobuenara BpenHoct U, = 107,247 kV BieryBame Bo BTOpara
uTepalrja Bo Koja MTo T'M 100UBaMe CIeIHUTE Pe3yNITaTu:

AU, = 4,743 kV; AU, =5,658 kV; U, =107,114 kV

3) Hamamowen mexk Ha umepamueHuom npouec

[Tocne camo ymiTe nBe UTEpaluy ce 100MBa pelIeHre Koe MTO MOXe
Jla ce TpeTHpa 3a ,,JJ0BOJIHO TOYHO . Huzarta oz pemieHuja BO UTEPaTUBHUOT
IIPOLIEC U3TJIEA BaKa:



1) urepaumja: AU, = 4,617 kV; AU, =5,519 kV; U, =107,247 kV
2) urepatmja: AU, = 4,743 kV; AU, =5,658 kv; U, =107,114 kV
3) utepanmja: AU, = 4,750 kV; AU, = 5,664 kV; U, =107,107 kV
4) urepanmja: AU, = 4,750 kV; AU, = 5,664 kV; U, =107,107 kV

HUTH.

3HayM, 3a KOHEYHO KE€ T0 MpOrjacuMe pEeLIeHHETO I00HMeHO BO
4yeTBpTaTa UTepalmja;

Co Taka poOueHara BpeaHOCT 3a HamoHoT U, W mpecMeTryBaMe M
3aryoute Ha MOKHOCT BO mpeHocoT AS = AP + jAQ, co ucrara mnocramnka
Kako ¥ Bo nmpumepoT 5.1. Ha Toj HaunH ce nobuBa:

U,=107,107 kV;

B =358 MW;

0O, =15,78 Mvar;

S, = (35,8+j15,78) MVA.

0 g O

5.3. 3AI'YBA HA HATIOH U 3ATYBA HA MOKHOCT
BO TPAHC®OPMATOPH

JIBonamoTtHuTe TpaHchopMaTopu BCYHIHOCT Tpeda J1a ce MpeTcTaBy-
BaaT CO 3aMEHCKa IlleMa Kako Ha ciukata 5.7. Bo Hea, mokpaj mapameTpure
Ha TpaHC(OPMATOPOT LITO OJi MOpPAHO TI'M 3HAaeMe, € NPUCYTEH M eleH
ujealieH TpaschopMaTop co MO3HAT IpeHoceH ofaHoc ky. Co moMomn Ha
HETO BPLIMME CBElyBamke Ha HANoHOT U, U cTpyjara /, .

=1 T T =2

Cnuka 5.7. UpeaneH TpaHcgopmaTop BO 3aMeHCKaTa
lweMa Ha eHepreTcku TpaHccopmarop

Meryroa npu npecmeryBamwara Ha EEC, on mpakTuuHd NpPUYWHH,
UJeaTHUOT TpaHC(hOpMaTOp HE o MPUKaKyBaMe BO COOJBETHUTE 3aMEHCKHU
HIeMH, HO HEroBOTO IPUCYCTBO CEMaK IO YBaxyBame, T.€. BpILHUME
CBEyBam€ Ha CUTE €JIEKTPUYHM BEJIMYMHHU Ha €IHO MCTO HAIIOHCKO HHUBO.
[Topanu Toa, HAMECTO CO IemMaTa o] CJIuKa 5.7, BooOM4aeHo e TpaHchopma-
TOPUTE Jia C€ MPETCTaByBaaT Co IIemMaTa oJ1 CJIhKa S5.8.
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Cnuka 5.8. BoobuuyeH npuka3s Ha wema Ha TpaHcgopmaTtop

[Toxpaj ucnymTameTo Ha UICATHHOT TpaHchopMaTop, BO IIeMaTa OJl
cimKa 5.8 € U3BPILIEHO YIITE AHO yIpocTyBame. FIMeHo, co oBaa 1ema He e
ongareHa 3aBUCHOCTa Ha 3aryOMTe BO TpaHKaTa Ha MarHeTHU3UPABE Of
HAMoOHOT (@ Koja BCYIIHOCT MPETCTaByBa CJIO)KeHa (PYHKIMja O MOTOHCKHOT
HAIlOH), TYKY THE C€ MPETCTaBEHH KaKO KOHCTaHTHH.

AKO TpuBHIHATa MOKHOCT S M (DaKTOpPOT HAa MOKHOCT COS¢» Ha
CEKyHJlapHaTa CTpaHa oJ TpaHCHOpMaTOPOT ce MO3HATH, TOTall 3arydara Ha
HAIlOHOT BO TpPaHCPOPMATOPOT KE CE€ OMpenend IO TOCTalKa Koja €
aHajJorHa Ha OHaa INTO ja MpUMEHyBaMe M Kaj BojgoBuTe. HajHampen ce
IpecMeTyBa MOJI0JKHATA KOMIIOHEHTa Ha MajaoT Ha HanoH AUy, a moroa u
Hanpeunata AU, :

AU, = \/glé “(Ry-cosp, + Xy -sing,) = %-(RT -cos@, + Xy -sing,),(5.44)
2

, . S :
AU, =~3-15(Xy-cosp, — Ry -sing,) :U—Z-(XT.cos¢2—RT-s1n¢2).(5.45)
bunejkn HamoHot U, HajyecTo HE HU € MO3HAT, a 110 IPAaBUIIO TOj

MaJIKy Cc€ pa3JIMKyBa O]l CBOjaTa HOMHHAJIHA BPEIHOCT, IPETXOHUTE U3pa3u
npuOIMKHO Ke Ouzar:

AU, = %-(RT -COS @, + Xy -sing,) ;
! (5.46)

AU, = 5—”()@ oS @, — Ry -sing,).

a 3a 3ary0bara Ha HaIlOH W OBJIC K€ Ba)KU MPHUOJIMIKHATA pellalnja;

AU?
AU ~ AU, + 2Uq . (5.47)

n

Boo6uuaeHo e 3arybara Ha HaIllOHOT J]a Ce U3pa3yBa BO MPOLIEHTH O]
HOMUHAQJIHUOT HAlOH U BO TOj CJIy4aj Taa Ce€ HApEKyBa NpoyeHmyaind
3aeyoa na nanonom. Hea ja mpecMmeTyBame 0J1 peJaluuTe:

AU% =£-100,
U

n
OJIHOCHO:
(AU, %)

AU% = AU, % +
200

(5.48)



AKO ce 3eMe JeKa €:

% = (13, %) + (13, %)

u,% U’
= ka2 Zn . 5.49
T 100 S, (649
— uka% Ur%
T~ on @’
100 S,
MOXKEME J]a MUIITyBaMe:
o 2 0 2
AU, = i uka—ﬁ-ﬂ-cos% + ukﬂﬁ.ﬂ.sin% , (5.50)
u, \ 100 §, 100 S,
0 2 0 2
u, \ 100 S, 100 S,
OJJHOCHO:
AU ;% = %{uka%.cosqo2 + U, % sing,), (5.52)
AU, % = %-(Ltkg%-cosgo2 — Uy, % sing,) . (5.53)

n
OnToBapyBameTo Ha €1eH TpaHchopMaTop YecTONaTH ce U3pa3yBa
npeky ofgHocoT «a=S»/S,, KOj ce HapekyBa kroeguyuenm Ha
onmoeapysarwe Ha TpaHcpopmaropor. CO HEroBOTO BOBEIYBaIbE,
nociegHuTe GopMyiu ke uMaat OOJIHK:

AU;% = a-(u,%-cos@, + u,, %-sing,) , (5.54)
AU, % = a-(u,%-cosp, —u,%-sing,) . (5.55)

3arybure Ha  aKTMBHaTa M  pEaKTHBHATa  MOKHOCT  BO
TpanchopMaTopoT ke Ounat:

2 2
AP, = APy, +3-Ry (I3 = APy, + 242 (5.56)
U3)
1\2 P22+Q22
AQr = AQp, +3-Xp-(1))" = AQp, + ———==-X; . (5.57)
U3)
Axo ce 3eme neka e Uj ~ U, Torami, co OIJiel Ha CIEIHHTE JBE
penanuu:
s2 u, % U?
AP, ~ AP. =R, u Z.~ X,=-k_.Zn
k Cun T 13 T T 100 Sn
MOXKEME J1a TTUIITyBaMe:
S,
a=—= 5.58
5, (5.58)
2 A 2
AP, = AP, + AF,,, -a”; AQr = 100-[10% +u, % «a ].,(5.59)
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Bo ciydajot xora n uaeHTUYHH, TapaJIeTHO Bp3aHU TpaHCHOPMATOPH
paboTtar ontoBapeHU CO BKYIeH ToBap S» = P, + jO,, Toram 3aryoute BO
mpa3eH oOj Ha rpynara ke Oujar n maTd TOTOJIEMH, JOJeKa
E€KBUBAJICHTHUTE TlapameTpu Ry u Xy, a co Toa W 3ary0uTe BO peaHara
rpaHKa Ha €KBUBAJICHTHUOT TpaHchopmaTop, ke Ougat n matu nomanu. Ha
TOj HAYMH BKYITHUTE 3aryOu Ke u3HecyBaar:

AP =n-AP;, + l~APCM1-0:2; AQp = ISW [n-i,% +l ‘u, %« 21 .(5.60)
n

IIpumep 5.3. 3a aucTpuOYTHUBHUOT TpaHC(HOPMATOpP AHATM3UPAH BO MpU-
MepoT 4.2 nma ce mpecMeTa 3ary0aTa Ha HamOH U MOKHOCT 3a CICAHHOT

peXUM: HamoH Ha npuMapHata crpana U, = 10,3 kV; S, =5, =400 kVA;
cosg =0,8 (P, =320 kW; O, =240 kvar).

Pemenmne:

3a oBoj TpaHchopMarop TH 3HaeMe CIEIHUTE NojaTouu (BUIU
npumep 4.2):

S, =400 kVA; U, =10kV; k, =k, =

u,% =4%;i,%=2,1%; AP, =4,6 kW; AP, =0,63 kW

ITapameTpu Ha ['-3aMeHCKaTa 1ieMa;

Z,= (R, +jX,;)=(2,875+j9,58)
Y, = (G, +jB;) = (6,3~ j83,76) S

ToBap: S, =S, =400 kVA; cose, =0,8; sing, =0,6.

Ke ru BoBeneme cienHuTe 00eieKyBama:

u: 10° .
L= Sn = — =250 QQ — HOMUHaJHA UMIIEJIaHIIM]ja Ha TpaHChOP-
MaTOopOT;
S, 400
= S_ = m =1 — KoeUIIMEHT Ha ONITOBapyBamke Ha TpaHCHOP-

MaTopoT.

]) Ilpecmemxa na 3a2v6ama HA HANOH 60 mpchd)opMauuuiama

Ke ru xopuctume uzpazute (5.48), (5.54) u (5.55) a mpecmeTka Ha
IpoIeHTyalHaTa 3aryda Ha HamoH. 3a Taa IeNl HajHampen, cO MOMOII Ha
uspasure (5.49), ke ru npecMeraMe aKTUBHATA U PEaKTUBHATA KOMIIOHEHTA
0]l HalIOHOT Ha Kyca BpcKa Ha TpaHC(HOPMATOPOT, T.€. BEIUUUHUTE Ui, Yo W

O/ .
Ujs/0.

o 2
r = 10(? g— = % = 100- 27— -2’825 = 1,15%;
n
o
SLUELy Ui w, % = 100- 22 —100. 2228 _ 3 830,
100 S, 0

n

13



3a mpoBepka Ha  peE3yATaTOT ja KOPUCTUME  pelianujara:
% = (13, %) + (3, %)

1w, % = J1,15% +3,83% = 4%.

[Tonatamy, Bp3 ocHoBa Ha u3pasute (5.52) u (5.53) nobuBame
AU ;% = o (u,%-cos@, + u;,%-sing,);
AU,;% =1-(1,15-0,8+3,83-0,6)= 3,22%;

AU, % = a-(u,%-cosp, — uy, % -sing,);
AU,% = 1-(3,83-0,8-1,15-0,6)= 2,37%;
AU% = AU, %+(AU,%) /200 = 3,22 +2,37°/200= 3,25%.

Ha cnukara I1.5.3 e mpukaxana 3aBucHocta AU% =f(a%) 3a pa3uu
BPEIHOCTH Ha COS (.

(%) TAU% 0,7
~ COS ,
, I /é cong,S
1//,/ cos¢=0,9
/
,A////
1 7 - cosp=1
//
0 - f — 2
0 20 40 60 80 (%)

Cnuka .5.3. 3ary6a Ha HanoH Bo TpaHchopMaTopoT
BO 3aBMCHOCT O/} CTENEHOT Ha ONTOBapPEHOCT Q.

3arybata Ha MOKHOCT BO TpaHcdopmalujaTa Ke ja mpecMerame co
nomoti Ha uzpazurte (5.59):

AP, = AP.,+ AP, -a”=0,63 + 4,6-1* = 5,23 kW;
(6,% + 1%’

100

=400-

(2,1+4-1%)
100

AQr =8, - = 24,4 kvar.
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5.4. IPECMETKA HA 3AT'YBA HA HAIIOH U 3AI'YBA
HA MOKHOCT BO PAJITUJAJTHU MPEXKH

5.4.1. Hepa3rpanera mpe:xa

—>0 — — j
U
A B0y, l B, 05, l 5 QB
A O P 0, P Q

Cnuka 5.9. MNpuka3 Ha marucTpaneH Boa

Ke mocmarpame HajHaIpe; HEpasTPAaHETa MPEka — MAarUCTPATIeH BOJ,
KOj HarojyBa Tpu notpoiryBaud. [Ipuroa cranyBa 300p 3a qucTpuOyTHBHA
Mpexa KaJe IITO JOJDKMHUTE Ha BOJIOBHTE CE€ PEJIaTHBHO MAlH, 1a CIOpe]
TOa, ke OMjaT Manu M 3aryOuTe Ha HANOH W 3aryOMTe Ha MOKHOCT BO
NOEIMHUTE JIeTHULM (BOAOBHU) 011 Mpexara. OCBEH TOAa KamallMTUBHOCTUTE
Ha BOJIOBUTE MOXaT Ja He ce 3emaar mnpeaBui. Heka Hymepauujata Ha
TpaHKUTE OJl MpeKaTa Ce COBIAJHE CO HyMepalujaTa Ha HUBHHUTE KPajHU
jasznmu. Bo Toj ciydaj, co npumena Ha I Kupxo¢oB 3akoH 3a MOKHOCTH, CO
3aHeMapyBame Ha 3aryOMTe Ha MOKHOCT BO BOJOBHUTE, NPHUOIIKHO Ke
uMame:

By=h, Op3=05; Bp=H+Ph, O5=0,+0;5; 1
Bi=R+B+Ph, On=0+0+0;,
OJTHOCHO
3 3
=3P 5 0y =0 (5.20)
i=k i=k
bunejku Qasnure paznuku mef'y HaloHUTE BO Toukure ,,A”, ,,17,,2”
u ,,3” ce mManu, BKyIHaTa 3aryba Ha HarloHOT OJ1 HarlojHaTa TOouYka ,,A” 110

KpajHaTa Toyka ,,3” ke ja nobdueMe Kako anrebapcka cyma Ha 3aryouTe Ha
HAIIOHUTE HA MOeAUHHTE Aennuiu: A—-1, 1-2 u 2-3, T.c:

AU = By R+ 05, - X, n By Ry +0sy - X, N By Ry + 0y - X (5.22)
U, U, Us
B R
AU = Z bRt O X (5.23)
Ul
Ako BpemHocTMTe Ha HemnosHatute Hanowu U, , U, m U; ¢

arnpoKCUMHUpaMe cO HOMHUHAJIHHUOT HaroH U,, Toram 3ary0aTra Ha HaIloH BO
Mpexxara AU ke Oune:

3R, R, 1S
AU ~ 2 Xi +QEZ — S (By R+ 05 X,) . (5.24)
n Un i=1

Bo onmt ciydaj, Kkora MarucTpajaHHOT BOJI HAIlOjyBa IPOU3BOJICH
O0poj morpomryBaun n (ci. 5.10), 3arybaTa Ha HAmoH BO MpeXkaTa Ke

W3HECYBa:
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"R R+0 X, 1
AU = Z = U . = U_‘Z(Pzi‘RiJFQZi X;) (5.25)
i=1 n n =l
_»A R X, 1 R, X, 2 Ryx 3 n-1 g X,
— — — > [ === — >
L]A PXIQZI I @2 sz I PZS Qz3 I Panzn i
LY k0, RO, B1On £ 0,

Cnuka 5.10. MaructpaneH Bog co npousBosieH 6poj noTpoLwyBaym

3arybara Ha HAMOH Ha JIEJIOT OJ Mpekara Mery HamojHaTa To4ka ,,A”
Y TIPOM3BOJIHATA TOYKA ,,k~ BO MpekaTa K€ H3HEeCyBa:

k k
B.-R+0s - X, 1
AU, = Z = ZUQEZ - = U—'Z(Pzi'Ri"‘in'Xi)- (5.26)
i=1

n n =l

Bo moceben ciydaj, Kkora MarucTpajgHUOT BOJ (OMJIO Aa € Haa3eMeH
WJIH, TIaK, KaOeJICKM) € CO UCT MPeCeK I10 IieaTa CBoja I0JKUHA, TOTAlll €:
k k k
B R +0s. - X, 1
i i i i
= _'(”'szi'li + x'ZQEi'li)’(5-27)
U i=1 i=1

AU, , =~
Ak ; Ul’l n

KaJie ITO 7 W X Ce aKTUBHATA M PEAKTHBHATA OTIIOPHOCT HA BOJOT IIO
€IMHUIA JIOJKHHA, a [, e noykuHa (km) Ha i—TaTa genHuna (cexuuja).

bunejku e:

n

By=)P =B+B,+..+P,
Jj=i

QEi:ZQj:Qi+Qi+1+""+Qn >

j=i

MOKC a CC IUIlyBa:

2B R =R R+PBy R+ + B, R,

n n

NI

i=1 Jj=1 j=2
150105

> PR =RB-R +P-(R+R) ++PF,-(R+R,+++R,), (529)
T.C.

ZPZi'Ri = z])k'RA—k > (5.30)
i=1 k=1

KaJie¢ IITO CO R; , € O3HaueHa BKyITHATAa aKTUBHA OTIOPHOCT Ha BOJOT
nomery Toukure ,,A” u ,,k*. AHaJIOrHO ce 100uBa:

D0 X, =2 0 X4y, (5.31)
i=1 k=1
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KaJie mTOo cO X, , € O3HaYCHA BKYIHATA MHIYKTHBHA OTIOPHOCT Ha BOJOT
nomery Toukure ,,A” u ,,k”.

Criopen Toa, paBeHKaTa €O Koja IITO ce NpecMeTyBa 3arybata Ha
HAIOH BO MarucTpaJieH BOJ MOXKE Ja CE HalUIIEe Ha CIICTHUOT HAYHMH:

1 n
AU =—-> (B R+ O X ) (5.32)
n k=1
Bo ciydajoT Kora BOJOT MMa HCT HATIPEdeH NPECEK U € O MCT THII IO
11e71aTa CBOja JIOJDKHMHA, ke MMaMe:

Ryjy=rlym X, p=x1,4

na rnocneanata popmyina ro 1061Ba 00JIMKOT:

1 n n
AU =—(r- 2 Bl + %20 Liy) - (5.33)
Un k=1 k=1

Bo mocnemHuoT ciyvaj 3arydaTa Ha HarmoH BO MaruCTPaIHHOT BOJ Ce
ofpeneNyBa MpPeKy BPEAHOCTHTE Ha ,,MOMEHTOT Ha ONTOBAPYBAKETO, T.C.
MIPEKy MPOU3BOJUTE HA MOKHOCTA M PACTOJaHHETO JIO TOYKaTa Ha Harojy-
Bame.

5.3.2. Pazrpanera mpexa

4 R X, 1 R, X, 3 R, X, 4
—>0 — — ~ — O
l—]A PZI QZI PZ3 QZ3 P3 Q3 PZ4 Q24 l
P, 0.,||R, X Py 9,
2 zzl 2% Py stl R, X,
P
2 G+ 5 POy 0 5

PZG QZGl R6 X6

P6Q64—()6

Cnuka 5.11. NMpumep 3a pasrpaHeTa Mmpexa

Ha ja mocmaTpame Mpekara TNpHKaxaHa Ha ciukata S.11.
IIperriocTaByBamMe 1eka HU € IO3HAT HanoHOT U, W JeKa ce IO3HaTh
napaMeTpuTe Ha CUTE BOJOBM, KaKO M ONTOBapyBamaTa BO CUTE ja3iH O]l
MpekaTa. 3a HyMmepaljata Ha TPaHKUTE MOBTOPHO Ba)KW UCTOTO IMPaBUIIO
OJ1 IPETXOJIHO.

Hanonot (1u moTo4HO pedeHo epeKTUBHATA BPEAHOCT HA HAIIOHOT)
BO OMJIO KOja TOYKA O] MpekaTa MOXE Jia ce MpecMeTa Kako pasiiiKa Ha
HAIOHOT BO HAarojHaTa ToYka ,,A” M 3arybara Ha HAllOH BO CUTE BOJIOBH
NpeKy KOM ce BPIIM HAIlOjyBameTO Ha MocMmarpaHaTta Touka. Ha mpumep,
HAIlOHOT BO TOYKaTa ,,6” BO Mpexara ox cil. 5.11 Moxe na ce npecmera Ha
CJIEIHUOT HAYMH:

(5.34)
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MoxkHocTHTe HU3 ACTHULIUTE O] Mpexkarta Py; u Oy, (Co 3aHeMapyBambe
Ha 3aryoute Ha MOKHOCT AP u A(Q), BO coriacHoCT co ciaukara 5.11, ke
ounar:

menmHunma A — 1:

Py=Py+ P+ P +Pi+ P ; Q=0 +03+0,+0s+0s ,
menmHuna 1 —2:

Fy=PF ; 05=0,,

menmauna 1 —3:

Bs=P+P+FP+F ; O5=0;+0,+0:+0 ,
nenHuna 3 —4:

By=F 5 O5y=0s,

Oennuya 3 —5:
Fs=FP+F ; Os5=05+0; ,
Ooennuya 5 — 6:

Be=F ; Os¢=0s -

Cnopen toa, HanoHOT U, , Ha mpuMep, Ke ce IpecMeTa Ha CICIHUOT
HA4MH:

Uy ~ U, — AU, — AUy~ AU; — AU, = U~ Lo RO X))

U
" (5.35)
(B Ryt 053 X3)  (Bs Rs+Oss - Xs)  (Bg- Ret Os6- Xo)
U U U '

n n n

Cocema HcTO ce mocTamyBa U MPH MPECMETYBaHETO Ha HAIOHOT BO
Ouno Koja apyra Touka o] MpexaTta. Ha Toj HaumH MoxeMme na ja
onpenenuMme zazybama nHa nanon 6o mpexcama. llputoa mon 3aryda Ha
HAIlOH BO MpekaTa Ke ja mojapasdupame paziuxama Ha eghexmusnume
épedrHoCmuU Ha HANOHOT BO HAmojHaTa Touka ,,A” Uy W HalmoOHOT Ha
TOYKaTa 0/ MpeXara Koja UMa HajMas HaIoH.

IIpumep. 5.4. Ha cnukata [1.5.4.1 ce npukaxkanu 1Ba NOJyIpcTeHa Of] €Ha
10 kV kabencka rpazcka Mpexa (oJynpCcTeHUTE ce GUuaepu KOU 3a€MHO Ce
pesepBupaar). O6ata ¢unepa Hamojyaat BkynHo # = 11 tpadocranunu TC
10/0,4 kV co wuIEHTHMYHU KapakTepuCcTHKU. I[lo3Hatu ce HUBHUTE
OTTOBapyBama W Tue, u3pazeHu Bo (kW), ce mpukaxxaHu Ha camaTa CIIMKa.
@akTOpOT HAa MOKHOCT Ha CHTE MOTPOIIyBaud € UCT U H3HECYyBa COSQ =
0,90. Hanonot Bo HamojHHOT ja3en ,,A*“ uzHecyBa Up=10,3 kV. Cure cek-
nuu oa o Mmpexarta ce kabmm ox tunor XHE 49 A 3x1x150, 6/10 kV 3a
KOHIITO € IMo3HaTa nojospkHara nmrenannuja z;= (0,208+70,092) Q/km.
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Cnuka .5.4.1. 10 kV kabencka mpexa Bo ¢hopma Ha ABa nonynpcTeHa

CpeHOHANOHCKUTE JUCTPUOYTHBHU MpEXU paboTaT Kako pajujaliHU
(OTBOpEHHM) Taka LITO € MOTPEOHO, CO UCKITYUyBAHETO Ha €HA O] CEKIIMUTE,
IOPCTEHOT Jla c€ OTBOPH. MECTOTO Ha OTBOPAmE Ha MPECTEHOT ce u30Hpa
Taka IITO 3aryOuTe Ha aKkTUBHA MOKHOCT BO MpeskaTa Ja Ouaar Hajmanu. Bo
CJIy4ajoB, IPCTEHOT (OpPMHpaH O JBaTa IOJIyIIPCTEHA € OTBOPEH Ha TOj
HAYMH IITO pa3fenyBadoT on Aenuunata 3 — 4 npu TC 10/0,4 kV/kV 6poj 4
€ MUCKJIy4€H, KaKo IITO € NpuKaxaHo Ha ciukara [1.5.4.1.

3a mpHUKa)XaHUOT peXUM Ha paboTa J1a ce mpecMeTaaT MPUOINKHUTE Bpe-
HOCTH Ha MOKHOCTHUTE BO IPAHKHUTE U HAIIOHUTE BO ja3IuTe 0 Mpexara. Bo
THE MPUOIMKHU MPECMETKH HAIlIOHUTE BO MpeXkara Jia ce IpecMeTyBaaT Bp3
OCHOBa Ha MPHUOJMKHUTE TEKOBU HAa MOKHOCTH BO TPaHKHUTE, JOOHMEHU CO
npumena Ha | KupxodoB 3akoH 3a MOKHOCTH, HE BOJICJKM CMETKa 3a
3aryouTe Ha MOKHOCT BO HUB. [loToa, co Taka mpecMeTaHuTe HAIOHU Jia ce
mpecMeTaaT 3aryouTe Ha aKTUBHA U PEaKTHBHA MOKHOCT BO CEKOja TpaHKa.
Bp3 ocHOBa Ha oBHE pe3yNTaTu Ja ce nmpecMeTaar 3aryoara Ha HanmoH AU u
BKYITHUTE 3ary0M Ha aKTHBHa MOKHOCT APy BO Mpexara 3a MPUKaXaHHOT
pexuM Ha paboTa.

Taka nmoOueHuTte pesynraTu 3a 3arybara Ha HamoH AU W BKYIHUTE 3aryou
Ha aKTHBHA MOKHOCT APy BO MpeXaTa Jia ce CIOpelaT CO HUBHUTE TOUYHHU
BpPEIHOCTH TOOMEHH CO MOMOII Ha KOMIIjyTepCcKa Iporpama u Jia ce OLeHHU
rojeMyHaTa Ha rpelikara mTo ja BHECyBa MPUOIMKHUOT HAYMH Ha pella-
Bambe.

Pemenmne:

(1) HD€CJW€WIK(1 HA 11pu6,7u9chume MeKo8U HA MOKHOCIU

Bp3 ocHoBa Ha K310KEHOTO BO TOYKara 5.3.2 3a TEKOBUTE HA MOKHOCTHU BO
HaOJpyayBaHaTa Mpeka ke ja Jo0uemMe cieqHara pacipenenda Ha MOKHOCTH
BO Mpexara (ciuka [1.5.4.2).

Heka mymepanujara Ha TpaHKHUTE BO MpexaTa OHje ycorjaceHa co
WHJEKCOT Ha HHUBHUTE KpajHU ja3nu. Bo Toj cimywaj, Ha mpumep, 3a
MokHocTa Sy; = (Py; +jQyx1) BO IpBaTa rpaHka ojf Mpeara ke 1ooneme:
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Bi=RB+BAB+B+P+FK+R=500+500+500+400+400+400= 2700 kW;
O51 =01 +0) + O3+ 07 +O0g + Qg = 242+ 242+ 242 +194+194+194 =1308 kvar.

CnunyHo, 3a BTOpaTa rpaHka K€ UMaMe:

Py = By — B = 2700—500 = 2200 kW; Oy, = Q5 —0; = 1308—242 = 1066 kvar,
HUTH.

500

10,167 kV

10,208 kvt 500 10,183 kV |

Cnuka 1.5.4.2. Pacnpepen6a Ha MokHOCTUTe BO aHanu3upaHata 10 kV kabencka
mMpexa

Ha cnuuen naumn, co mpocra npumeHa Ha | Kupxodo 3akoH, T
nobuBamMe W OCTaHATUTE MOKHOCTH Py; (Osi BO TpPaHKUTE OJf Mpexkara.

Pesynrarute o1 TakBUTE MPECMETKH C€ NMpUKakaHu Ha ciukara [1.5.6.2 u Bo
tabenata [1.5.6.1.

Otkora ™M npecMeTaBME MOKHOCTUTE BO TIPAaHKHUTE OJf Mpekara
IpUCTaIlyBaMe KOH OINpe/elyBambe Ha HANlOHUTE BO ja3iUTE. 3allOuHyBaMe
O]l TIpBaTa rpaHKa 3a Koja IITO € MMO3HAT HAIIOHOT BO MOYETHOT jasznen Up =
10,3 kV. Cera co nomom Ha u3pa3ot (5.10 6) ke ro mpecmerame HarOHOT
U, Bo kpajHuor jazen 1:

By R +0s- Xy 2700-0,208+13078-0,092

- Uy - 10,3

U, = U, —AU;=10,3 — 0,066 = 10,234 kV.
ITonaramy umame:

By Ry+0sy-X,  2200-0,208+1066-0,092

- U - 10,234

U, = Uy —AU, =10,234 — 0,054 = 10,180 kV, utH.

AU,

-1=0,066 kV;

AU,

1= 0,054 kV;
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Ta6ena 1.5.4.1. TekoBM Ha MOKHOCTK, 3arybn Ha HanoH W HaNOHU BO MpeXaTa

p.6poj | Jlemnnua | Ps; (kW) | Os: (kvar) | AU, (kV)) Ii;:;;i g(\‘,’;‘ (ﬁ\];’) (kAV gr)
1 Al 2700 1308 0,066 10234 | 17.876 | 7,907
2 1-2 2200 1066 0,054 10.179 | 11,996 | 5,306
3 2-3 500 242 0,012 10.167 | 0621 ] 0275
4 2-7 1200 581 0.030 10.150 | 3,598 | 1,591
6 7-8 400 194 0.015 10.135 | 0,603 | 0,267
7 7-9 400 194 0.010 10.140 | 0401 | 0,177
8 A6 2500 1211 0.092 10208 | 23,104 | 10219
9 6-5 1000 484 0.025 10.183 | 2476 | 1,095
10 5-4 500 242 0.019 10.165 | 0932 0412
1 6-10 1000 484 0.025 10.183 | 2476 | 1,095
12 | 10-11 500 242 0.025 10.158 | 1244 ] 0,550

CanuHO ce mpecMeTyBaaT M MPEeOoCTaHATHTE HAMOHM BO jasnure. Ha
TOj HA4MH 3a MOKHOCTUTE Py; Oy, BO TPaHKUTE OJf MpeXKaTa U 3aryouTe Ha
HamoH AU; BO TOEAMHUTE ACTHHUIM ce J00MBaaT CIeIHUTE pe3yaTaru,
npukaxkanu Bo Ttabenata [1.5.4.1. Ilpuroa, 3aryOuTe Ha HANOH BO CUTE
JISTTHULIM C€ TPECMETYBaHU NMPHUOIMKHO, Ha 06a3a Ha MPUOIMKHUTE pelaluu
(5.9) u (5.10):

3arybara Ha HamoH BO MpexaTta AU mpercraByBa pa3inka Ha edek-
TUBHHUTE BPEIHOCTH HA HAIIOHOT BO HamojHaTa Touka Ux ¥ HAOHOT Upin BO
TOYKaTa O] MpekaTa coO HaJHM30K HamoH. Bo cirydajos, Toa € Toukara Op. 8.
Cnopen Toa numame:

AU =U, - Ug =10,3 -10,135 = 0,165 kV (1,65%).

3aryoute Ha akTMBHAa MOKHOCT APy BO Mpexara ce 1o0uBaaT co
JTUPEKTHO cCOOMpame Ha CUTE 3ary0r BO HEJ3MHUTE TPAHKH, T.€:

AP, = AR+ AP, + -+ AR | =17,876+11,996+ ---+ 1,244;
AR = 65,33 kW nmu 1,26%.

[Ipecmeranute BpenHoctu Ha HamoHuTe Bo (kV) ce mpukakanu Ha
cnukara [1.5.6.2.

0) I[lpecmemxa na moynume mexkosu Ha MOKHOCMU

Co momomr Ha KoMmIjyrepckarta mporpama ,,LFZ.xls“ OGasupana Ha
METOJIOT Ha ja3JIOBM MOTEHIIN]aJId, KaKO PEIICHUE Ha PEeKUOT Ha paboTa Ha
Mpexara o mpumepot I15.6, ce nobuBaat ciaeaHUTE pe3yiaTaTH.
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Tab6ena 1.5.6.2. TekoBM Ha MOKHOCTM U HaNOHU BO MpexaTta — TOYHU BPeaHOCTH

pen. IHHouemocx Kpaj Hamon U;| AP; AQ;

. . | Ha KpajoT
opoj HemaumalPs; (kW) (k%zzllr) Ps; (kW) (k%Zr) (kV)

A-1 2715 1313 | 2697 1306 10.233 117,876 7,907
1-2 2197 1064 | 2185 1058 10.179 11,996 5,306
2-3 479 | 0231 478 231 10.167 | 0,621 0,275
1206 585 | 1203 583 10.148 | 3,598 1,591

803 389 800 388 10.133 | 0,603 0,267
400 194 400 194 10.139 | 0,401 0,177
2552 1234 | 2529 1224 10.207 123,104 | 10,219
1025 496 | 1022 495 10.182 | 2,476 1,095

5-4 0522 253 522 253 10.163 | 0,932 0,412
6—-10 1004 486 | 1001 485 10.182 | 2,476 1,095
10-11 501 243 500 242 10.157 | 1,244 0,550

(kW) | (kvar)

NEAINIES
Wl |oloo|=

[
CiS|elo|w|au|b|wio|—

3ary0ata Ha HanoH Bo Mpexata AU Bo 0B0j ciiy4aj ke ouse:
AU =U, - Ug =10,3 -10,133 = 0,167 kV (1,67%)).

3aryObure Ha aKTHBHa MOKHOCT APy BO MpexkaTa ce J00uBaaT Co
JUPEKTHO COOMpAE Ha CUTE 3aryOu BO HEJ3UHUTE IPAHKH, T.€:

AR, = 65,85 kW (1,25%).

BummBo e roneMoTro coBmarame Ha JIOOMEHHTE pe3yiaTaTd Cco
npuOJIMKHATA U CO TOYHATa MocTanka. Toa camo ja MOTBpAyBa Te3ara JeKa
npuOJIMKHUTE METOJIM J1aBaat, 3a MPAKTHYHU LEIH, PE3yATaTH CO JOBOJIHO
BHCOKA TOYHOCT.

Ipumep. 5.5. 3a mpexara on cinuka [1.5.4.1 ananu3zupana BO MpeTxoauoT
npuMep, Ja ce YTBPJIM KOJIKaBU Ke OUJaT 3aryouTe Ha HallOH ¥ MOKHOCT BO
MpekaTa 3a HAJHEMOBOJIHMOT PEXUM Ha paboTa (PeXUM CO HajrojieM
nedeKT, Kora e ucmaanara cekuujara ,,A-1 (cnuka I1.5.5.1). Jlamu TakBUOT
pexuM e mpudaTivB O] acleKT Ha 3aryda Ha HAmoH BO MpexaTa U 0]
acrmeKT TEPMUYKO ONTOBapyBame Ha ceKiujaTa ,,A-6 Kako HajonToBapeHa.
Jlo3BosieHaTa 3ary0a Ha HANOH BO XaBapUCKU pekuMH u3HecyBa AUy, =
10%, noneka 103BOJIEHOTO CTPYJHO OINTOBapyBame Ha KaOenoT u3Hecysa I r
=360 A (tab. [18).

Pemenmne:
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9,666 kv 1

0,5 km
7 logsgkv 8
1.2 km

500 10,003 l

500

Cnuka 1.5.5.1. 10 kV kabencka mpexa BO peXnM Ha HajTeXokK aedekrt
Co ucnagHata genuHuua ,A-1

3a 0BOj pekuM Ha paboTa Ha Mpekara, co IMOMOIII Ha KOMITjyTepcKaTa
nporpama r'u JoOMBaMe CIICAHUTE Pe3yaTaTH:

- IpHUBHJIHA MOKHOCT BO IIpBara, HajoONTOBapeHa JenHuua ,,A-6
(5,45+j2,63) MVA;
- cTpyja Bo HajonToBapeHarta naenHuna IA-6 = 339 A (94,2% on
no3BojieHaTa I;7);
- BKYNHH 3aryOM Ha MOKHOCT BO Mpexara ASy = (APytjAQs) =
(250+7110) kVA;
- 3ary0a Ha HamoH Bo Mpexara: AU = U — Ug = 10,3 — 9,632 = 0,668
kV (6,8%).
BpenanoctuTe Ha HANMOHWTE 332 MPEOCTAHATUTE ja3H BO MpexkaTa ce
IpUKakaHu Ha ciukara [1.5.7.1

0 g O

5.3.3. Mpexka co KOHTHHYHPAaHO ONITOBapyBame

Cnuka 5.12. Mpexa co KOHTUHYUpaHO onToBapyBatbe
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Bo Hekoum ciydam, Ha MpUMEp NPHU NMPOCKTUPALETO HA Mpexka Ha
HAJBOPEIIHO OCBETJICHHWE Ha Trpaja, ceno, ¢adpuyuka Xajla WU CIUYHO,
ONTOBAapyBamaTa Ha BOJOBUTE CE€ MPETCTaByBaaT pPaMHOMEPHO
pacripe/ie/ieHH 110 HUBHATA JIOJDKHIHA.

AKO Tpu pecMeTKHTe OM ce 3eJ1a MpeBU CeKoja CBETUIIKA OJJICITHO,
TOTAIll IPECMETYBAKHETO OM OUJIO MPEMHOTY KOMIUTMLIMPAHO, & HAJOMECT 3a
TOa OM OMJIO MAJIOTO 3r0JIEMYyBalbE¢ HA TOYHOCTA HA PE3yATATUTE.

Heka mocmarpame Boj €O JODKMHA [ M TTOJIOJKHU TTAPaMETPH 7 U X,
paMHOMEpHO omntoBapeH (ci1. 5.13) co BKYIMHO aKTUBHO ONTOBapyBame P =
p-l W BKyITHO peakTHBHO omnToBapyBame (O = ¢-[. Ilputoa, co p u g ce
O3HAUCHHW aKTUBOTO M PEAKTHBHOTO ONTOBAPYBaWmE HA BOJOT IO EAMHHUIA
JOJDKMHA (T.€. JIMHUCKATa TYCTHMHA Ha TOBApoOT, M3pa3eHa Bo W/m wu
var/m).

, ds
< l_g(: N < é N

—
rrerrererrerrrrererrererrer ey ererrer e

B+jO:
B=p¢  0=¢¢

Cnuka 5.13. KoH o6jacHyBameTo Ha paBeHkuTe (5.36) — (5.40)

3arybara Ha HaIOH BO OECKOHEUHO MaJj eJleMeHT d¢&, To ce Haora Ha
pacrojanue &£ oJ KpajoT Ha BOJOT (ciuka 5.13), ke Ouze:

d(AU) — %ljd§+Q§;d§ — (pi)erg_i_(qgl)Jxa,é’ (536)

n n

n n

a BKyITHaTa 3ary0a Ha HaIllOH BO LIEJIMOT BOJ ke Oupe:
prl? +q-x-lz
2U 2U

n n

) I I
AU=[dAaU)=L [ g ag+ L2 [ & ag= (5.37)
0 Uﬂ 0 U 0

n
bunejku e R=r-1 u X=x-1, paBenkara (5.37) Moxe Aa ce HaIUIIE
Y Ha CJICTHHOT HAYHH:

AU = LERHOX
2 U

n

(5.38)

[Iperxoanara ¢opmyna ykakyBa Ha Toa JieKa 3arydara Ha HallOHOT BO
BOJIOT CO PaMHOMEPHO pacIpelieIeHO ONTOBapyBame IO IeflaTa HErosa
JOJDKUHA € 3a 0ea namu nomaid OTKOIKY BO CIy4ajoT KOora LEeJNOTO Toa
ONTOBAapyBamke OM OMJIO KOHLEHTPUPAHO HA KPajoT ox BoxoT. Toa 3Haum
JieKa, Kora ce MpecMeTyBa 3arybara Ha HarloH BO KOHTUHYHPAHO ONTOBAapeH
BOJI, LIEJIMOT TOBAp MOXE Jla C€ 3aMEHH CO €JHO KOHIEHTPHUPAHO ONTOBA-
pyBame IMOCTaBEHO HA CpeauHaTta Ha BoJOT. lIpuToa KOHIEHTPUPAHOTO
OIITOBAPYBAE € €IHAKBO HA CYMapHOTO ONTOBAPYBamkE Ha BOAOT.

AKO BOJIOT € COCTaBEH O] IOBEKE CEKITUHU CO Pa3IMYHU ONTOBAPYBamba
10 eJMHMIIA JOJDKWHA, TOTAlll 32 CEKOja CEeKIHja OJICTHO, Ce OIpeenyBa
COOJIBETHOTO KOHIICHTPHPAHO ONTOBAPyBamkE M CIIy4ajoT CE pellaBa Kako 1
Kaj MPEKHUTE CO HEKOJIKY TOBapH.
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Ja tm ompexenuMe 3aryouteé Ha MOKHOCT BO KOHTHHYHPAHO
OTNTOBAPEHHOT BOJ. 3aryoOMTe Ha aKTUBHA MOKHOCT d(AP) Ha eleMeH-
TapHUOT JIeT dx ce:

P12
d(AP) =3-r-d§~1§= r'dé'gU—Zng,

nJn
2 2 2 2 2 2
d(AP) =r-d&- P él;q ¢ _P 4 .gag, (5.39)
a BO CHOT BOJ:
/ 2 2 I} 2 2 3
AP=J.d(AP):¥-r~J'§2~d§=%~r~L, (5.40)
0 Un 0 Un 3
OJHOCHO:
1 PP+ 0? 1
AP: gTR = E'APKOHH . (541)

Co aHaJIOTHO pacyqyBame, 3a 3aryOuTe Ha PeaKkTHBHATA MOKHOCT O
noowue:

AQ = X = %-AQKOHH . (5.42)

1

3 U2
[Tpu mo3HaT GaKTOp HAa MOKHOCT cos¢= P/S= P/+/P*+(Q* nperxomuure

JIBa M3pa3a MOXKAT JIa CE HAITHIIAT BO CJICIHHOT BHI:

1 P*.R 1 P*.X

=—— : AQ=-—
3 Ul-cos’p ¢

———— . 5.43
3 Ul-cos’p 645

Bo (5.41) u (5.42) co AP,

aKTHUBHA M PEaKTHBHA MOKHOCT 3a CJIy4ajoT KOja LENMOT TOBAp € KOHIICH-
TPUpPaH Ha KPaoT O[] BOJIOT.

u AQ

ony, C€ O3HAYEHM 3aryOuTe Ha

OHIY

On dopmymure (5.41), (5.42) m (5.43) ce riema paeka TpH
KOHTHHYHPAHO pPAacIpelieieHO OINTOBApPYBamke 3aryOuTe Ha aKTHBHATa M
PEKTHUBHATa MOKHOCT BO BOJOT C€ 3a mpu namu nomaiu BO OJHOC Ha
CIIy4ajoT Kora IIeJIMOT ToBap OM OWJI KOHIIEHTPUPAH Ha KPajoT Of BOJOT.
Toa 3Haum geka, Kora ce TMpecMeTyBa 3ary0ata Ha MOKHOCT BO
KOHTHHYHPAHO ONTOBAPEH BOJ, LIEJUOT TOBAP MOXKE J]a CE 3aMEHH CO €/THO
KOHIICHTPHPAHO ONTOBapyBame, MOCTABEHO HA 1/3 01 MOYETOKOT Ha BOJIOT.
[lpuToa KOHIICHTPHPAHOTO ONTOBAPYBAlkE € C€IHAKBO Ha CYMapHOTO
OIITOBApYyBamk-E HA BOJIOT.
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IIpumep. 5.6. Ha ciukara e npukakaH HajazemeH u3Boa oxa eaHa HH
TUCTpUOYTUBHA Mpeka. M3BOAOT HamojyBa BKYIHO 22 WHIUBHIYATHU
MOTPOITYBaun (CEJICKM JOMaKUHCTBA). [ JTaBHaTa MarucTpaia Ha Mpekara,
nosira L = 1065 m, e u3zBenena co cnpoBoguui Al 35 mm? 3a KOH IITO €
nmo3Hara Tmnojo/bkHaTa wumnenannyja z = (0,90+j0,35) Q/km, noneka
MPUKIYYHUTE BOJOBH JI0 TOCIWHUTE IOTPOIIYBAaYUM CE€ H3BEIACHU CO
camoHoceukn kabmu (CKC) 4x16 Al co mopomkHa WMIIENaHUja z; =
(2,0+0,10) €2/km, KoM CO OTJIe]T HA CBOMTE COCEMa MaJli JOJDKUHU MOXKE Ja
ce wucmymrTar oxa aHaimuszute. Co MOMOII HAa MOJEIOT 3a BOJI CO
KOHTHUHYUPAHO pachpejesieH TOBap Ja Ce MPOIEHW 3arydara Ha HANOH U
3ary0aTta Ha MOKHOCT BO Mpexkarta. [lotoa co meTanHu NMpecMEeTKH na ce
no0ue yrouHeTaTa BPEHOCT 32 OBHE 3ary0u M Jia C€ OLIEHU TOJIeMUHATa Ha
rpemkara ImTo ja JaBa HACAUTU3UPAHHUOT MOJACI HAa MaruCTPaTHHOT BOJ.
[Ipoceynara MOKHOCT IO €HO JTOMakKHMHCTBO BO PEKHMOT Ha MaKCHUMaJ-
HOTO ONTOBapyBame M3HecyBa P; = 2 kW mnpu (akTop Ha MOKHOCT COSQ =
0,95 (O = P-tgep= 0,657 kvar).

Pemenmue:

PennaTa umrnenaniyja Ha MaruCTpaTHAOT BOJ ((pUAEPOT) N3HECYBA:
Z=(R+jX)= z-L=(0,90+,0,35)-1,065 = (0,969 + j0,373) Q.

BkynHaTa MOKHOCT Ha MOTPOUIYBAYMTE BO PEKUMOT MaKCHMAaTHOTO
OIIOBapyBam-€ NU3HECYBA:

Ss = (K +j0s)=n-(R+jQ) = (44+ j14,5) kKVA;
P =44 kW; O, =14,5 kvar.

Mpexa Kymanoso 2.

TC 1v0.4 (160 kVA} ByauHum
Wason 6p. 2. Bk.22 Gpouna
Homsuna Ha MarucTpanara 1065 m

Hesenda;
Q - cumbon 3a HH cTonb

O - cumBon 3a kpaeH
notpowyead (Gpouno}

15m 25m 20m

1
B m 2 g \S T5m
T8 1040.4 20m 15¢
160 kV& 25m 8
3 4
1 1§\u
g

Cnuka I1.5.6. Mpuka3s Ha HabmwyayBaHnoT useod oa HH cencka Hag3emHa Mpexa

26



3arybara Ha HAlmOH BO MAaruCTPAJIHUOT BOJI K€ ja TIPOILIEHHME CO
nomoin Ha pemanujata (5.38), mojeka 3aryonte Ha akKTHBHA W PEaKTHBHA
MOKHOCT CO IOMOIII Ha penaruute (5.43):
1l B-R+0:-X 1 44-0,969+14,5-0,373

AU = —
2 U 2 0,4

n

AU% = M-100 _ 393
U 400

n

=59,5V

100 = 14,9%

2 2
s L BIR LRSS
3 U;-cos"p 3 0,47-0,95

Apo 98
44

100 =10,2 %.

2 2
ap= L_RIX 1 4470373

—= =—.—— == =1738 var (12,0%).
302.cos2p 3 0,42.0,95 ’

AKoO cera M3BpUIMME JETAIHO MOJEIHPAamE Ha U3BOJOT, CO BUCTUHC-
KUTE TOJDKMHU HA HETOBUTE JICTTHULIUM U CO BUCTUHCKATa MPOCTOPHA pacmpe-
nenda Ha MOTPOIIYBAYUTE (3aHEMApyBajKU T'M MPUTOA PEAHUTE UMITCAAHLIUN
HA TPUKJIYYHHATE BOJOBH), CO IMOMOII Ha KOMIIjyTepcka mporpama (Toj
npernocTaBka aeka € U; =420 V) ke ce noOujaT clieqHUTE pe3yaTaTH:

AU = 63,6 V; (AU% = 15,9%).
AP = 4,61 kW (AP%= 10,5 %);
AQ = 1,79 kvar (AQ%= 12,3 %).

On W37105)KEHUOT MPUMEP MOJKE Ja ce 3aKiIyuu jeka penaruute (5.38)
u (5.43), kou mWTO Ce OJHECYBaaT Ha HACAIM3UPAHUOT CIIydaj Ha BOJ CO
KOHTHHYHPaH TOBap, JaBaaT U BO PEATHUTE CIIy4ad J0CTa JOOPU MPOICHKH
Ha 3aryouTe Ha HamoH W MokHOcT Bo HH muctpuOyruBHu Mpexu. 3aToa
THE MHOTY YE€CTO CE€ KOPHCTAT, KaKO coceMa eTHOCTaBHH, 32 Op3H MPOLIEHKU
Ha 3aryouTe BO MpeKara.

IIpumep. 5.7. HH nagzemen u3Box (cimka I1.5.7.1) co nomkuna [/ = 300 m
u crpoogauiy ox E-Al jaxe co mpecex 35 mm? [z = (0,90+70,33) Q/km]
HarojyBa Tpymna IMOTPOIIYBauYd CO BKyMHAa MOKHOCT BO PEXKHUMOT Ha
MakcuMaiHO onToBapyBame Py = 80 kW; cose = 0,9. I[loTpomryBaunte
MOXKE Ja ce TpeThpaar Kako paMHOMEpHO pacmpezeneH Tosap. [lopanu
rojemara JA0JbKMHA Ha U3BOJOT M PacTOT Ha KOH3YMOT, 3aryOuTe Ha HaroH
1 MOKHOCT BO MpeaTa ce Beke HenpudaTinBo Bucoku. Ce pa3MuciIyBa 3a
HEroBO M0jayyBamke Ha TOj HAYMH LITO JI0 CPEAMHATA HA U3BOJOT, HA UCTUTE
CTOJIOOBH, K€ C€ MYIITH YIITE €IHa JEIHHUIAa CO KCT MPECceK Kako Hu
MMOCTOJHUOT BOJ KOja IITO K€ ja HalojyBa BTOpaTa MOJIOBUHA O]l M3BOJIOT,
criopej lmemara npukaxasa Ha ciukara [1.5.7.2.
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| ] |

mm? Py =80 kW QO =387 kvarLZ
[TTTTTTTTTTITTITTI T I I I T T I T T T T TTTd (D

Cnuka I1.5.7.1. HH Hag3emeH u3Bog onToBapeH o paMHOMEPHO
pacnpepgeneH ToBap (I cocTojba)

| 1/2 ‘ 1/2
1
J4|||||||||||||||||||||ﬁ\ﬁ|||||||||||||||||||||||||L (IT)

; =40 kW , =40 kW
Q =19.4 kvar Q22 =19.4 kvar

Cnuka 1.5.7.2. U3BopoT nocne pekoHcTpykuumjata (Il coctojoa)

Ja ce nmpecmerta 3a KOJIKy naTu ke ce Hamanat 3aryoute AU u AP, T.e.
KonkaB ke Oume omgHocoT AUy/AU; u APy/AP; momery 3aryoute mociie u
npes] pEKOHCTPYKIIMjaTa Ha U3BOOT.

Pemenmue:

1) Ilpecmemxa na 3a2youme 3a nocmojuama cocmojba (cocmojoa 6p. 1)

Co nmomormn Ha penanuute (5.38) u (5.43) 3a 3aryOuTe Ha HAMOH U
MOKHOCT BO BOJIOT 20 paMHOMEPHO pacIpe/iesieH ToBap ke goduneme:

R=r1=09-03=0,27€CQ; X=x-1=0,33-03=0,1€;
B, =80 kW; O = B -1gp = 38,8 kvar. ’

AU = (U Uy = LBRAG X o
2 U,
2
A}}:l-%z 4,44 kW .
3 U;-cos" @

1) Ilpecmemka Ha 3a2ybume 3a Hosama cocmojoa (cocmojoa 6p. 2)

AUy = U, -U3)+ (U3 —Uy)= AU 5 + AU5_y;
s L. (& L8], LL(REG )

v, \ 2 2 2 2 2 U 2 2 2 2
1 3
2 4 4

AUy _3 _ 75,

AU, 4

ARy = AR, +AR 3 +AR_;

1 (RID)(R /2 11 PR 1
o, <L B2 ] PR

5 Ulf cos @
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2
(R/2)( R. /2 1 PR 3
AP, =—— z = z =
cos @

2
1 (R/2)| B /2 1
AP, 3 =AR , =~ =3 . = AR,
3 U, (cose 8
APH:(lJrgﬁLlj'API:é'API 0,625-AP,
8§ 8 8 8
ﬁ-£=0,625
AP, 8

3Hauu 3arydara Ha HaIoOH U 3aryOuTe Ha MOKHOCT BO HOBaTa cOCTOj0a
Ke Oumar:

AU =0,75-AU; =0,75-32 =24 V (6%),

AB; = 0,625-AP; = 2,78 kW.

3abenemka: Pesynararute mobunen 3a omuocutre AUp/AU; m APy/AP; ce
OIIIIITH W HE 3aBUCAT HUTY O] IapaMeTPUTE Ha MpekaTa (JOIKHUHA, TPECEeK U CII.)
HUTY TaK Off ONITOBapyBameTo. Toa 3Ha4YM Jieka CO BakoB 3adaT BO €IHA MpPEXkKa CO

KOH(QUTypalyja CIUYHAa Ha OoHaa oj cimkara [1.5.7.1 cekoram ke ce moOuBa
MCTOTO peJIATUBHO HaMallyBame Ha 3aryoute AU u AP.

0 g O
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