BCTYN

YMOBH eKcCIUTyartaiii yCTaTKyBaHHS MIANPHEMCTB TIPHUYOI ramy3l Taxl,
10 ISl HaOUTbII €(DEKTUBHOTO MOTO BUKOPUCTAHHSA HEOOX1THO 3a0e3MeUnuTH
iX HamiiiHy Ta Oe3rnepeliiftHy ekcruryaTaiiro. Oco0auBO 11 0OCTaBUHU BITHO-
CATBCS JI0 BITUM3HSAHUX TIPHUYUX MIIINPUEMCTB, SK1 31HCHIOIOTH BUA00YTOK
KOPUCHUX KOMAJIWH MiA3eMHHUM criocoOoM. He ocTanHIO posib B 3a0e3meyeHH!1
0e3nepediitHoT poOOTH IIaXT BIAITPAOTh CUCTEMU EJIEKTPOINOCTAYaHHS, X Ha-
JHAHICTh, O€3IeKa, eKOHOMIUHA €(DEKTUBHICTh. 3ajekaTh 111 TOKa3HUKHU BiJl Oa-
ratboX (paKTopiB, ajie B OCHOBHOMY BiJ] HANpYyTH KUBISYUX 1 PO3MOAUIBHHUX
MepeX Ta mapameTpiB iX eJIEeMEHTIB, BUOIp SKUX 3aJCKHUTh BlJ OYIKYBaHUX Ha-
BaHTaXCHb. 3a OCTaHHI JIBa JAECATUIITTA BIAOYJIOCS CYTTEBE MOTIUOJICHHS
PO3pO0IIIOBAaHUX TOPU3OHTIB Ta MIJBUIICHHS €HEProOCHAIEHOCTI Mpalli, 110
MPU3BOAUTHL J0 30UIBIIEHHS 3arajibHOi JIOBXKHHU TMIJ3€MHOI CHUCTEMH
€JIEKTPOINOCTaYaHHs, a IHTeHCUQIKalidl BHUPOOHUITBA CYNPOBOIKYETHCS
3pOCTaHHSM EJEKTPUYHUX HAaBAHTAXKEHD MM1I3EMHUX CIIOKUBAYiB.

Ha 611b110CT1 BITYM3HSIHUX MIAXT Y SKOCTI poOOYOro PiBHS HAMPYTH IS
BHCOKOBOJIbTHUX PO3MOJUTBHUX MEPEX 3aCTOCOBYEThCA Hampyra 6 kB Hezame-
’KHO BIJI iX MOTY>KHOCTI Ta TJIMOMHU 3asTaHHs KOPUCHUX KonanuH. [IpoTe yxe
ChOTOJIHI BCTaHOBJIEHA MOTYXKHICTh MiJ36MHUX CIOXKHBA4YlB HU3KH CY4aCHUX
TIpHUYKUX MIANPUEMCTB cArae mno3Hadyku 10 MBt, a rnmOuna 3ansranHs
MJIacTiB, mo po3podmstoThes, nmepeBumunaa 1000 merpi. SIKmo BpaxyBatw
TOBXUHY PO3MOAUILHUX JIIHIA y TA36eMHUX BUPOOKaX, TO CTAIOTh OUYEBHIHUMHU
HapOCTal4l MpoOJeMH 3a0e3MEUYCHHS HEOOXITHUX ITOKA3HHMKIB  SIKOCTI
CJIEKTPOCHEPrii 1 3pOCTaHHSA PIBHSA 1 BTpAaT B CHCTEMI EJICKTPOITOCTAYaHHS
IMOOKUX TI1aXT.

Jlesiki 3 HOPMATUBHO-TIPABOBUX JIOKYMEHTIB, SIKI PErNIaMeHTYIOTh BUPOO-
HUIITBO, Mepeaady, pO3MOIii 1 CIIOKUBAHHS €JICKTPOCHEPTli Y MPOMHUCIOBOCTI
Ta B YMOBAaX TIPHUYUX MIANPUEMCTB 3 MIA3EMHUM CIIOCOOOM BUIO0YTKY KOpPU-
CHUX KOIAaJWH, 3HAYHO 3acTapiyid Ta HE BIJMOBIIal0Th CY4aCHUM BHUMOTaM [0
oONagHaHHs, 110 BUTOTOBIISIETHCS PSIIOM TMEPEAOBUX MIANPUEMCTB (30Kpema

3aKOpI[OHHI/IX). HOMCHKHaTypa 06J'IaI[HaHHH, MO BUKOPUCTOBYETHCA HA aHAJIO-
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TYHUX TIAIPUEMCTBAX 32 KOPJAOHOM TaKOX JOCUTH Pi3HOMAaHITHA, TOMY IOT-
pedye BUBUCHHS Il BUKOPUCTAHHS B YMOBAaxX BITUM3HSIHUX TIPHUYHUX ITATIPHU-
€MCTB.

31 3pOCTaHHAM MOTYXHOCTI IIAXT, IO OyAYIOThCA, 1 OCOOIMBO 13 301J1b-
HIEHHSIM CYMapHOI MOTY>KHOCTI €JIEKTPOJBUTYHIB HAa MPOXIAHUIBKUX 1 JOOYB-
HUX JUIBHUISX YCKJIQJHIOEThCSI CTOBOYpHA 1 MiJ3eMHa KabenbHa Mepexa (301-
JBITYETHCA TIEpepi3 KM KaOeiB, MPOKIAIa0ThCA MapajieabHi JiHil 1 T.1.), 10
BUKJIMKAE 301TBIICHHS KaliTalbHUX BKJIAJECHb B CUCTEMY €JIEKTPONOCTa4YaHHs,
MIJBUILICHHS] BTpAT eJeKTpoeHeprii. Benuka KiMbKICTh MapayiebHO MPOKIIaje-
HUX KaOeJiB TaKOXX YCKJIAIHIOE KCIUTyaTaIlil0 CHCTeMH EJICKTPOITOCTadaHHSI.
Kpim Toro, nocnikeHHsl NMUTaHb HAJIAHOCTI CXEM EJEKTPOIOCTAYaHHS IIaXT
J03BOJIWJIM BCTAHOBUTH, L0 3 TOYKU 30pYy HAJAIMHOCTI HEOOXITHO MPAarHyTH JI0
3MEHIIICHHS YMCIIa JHIN, K1 )KUBJIATH IEHTPAIbHY MMiI36MHY IT1ICTAHIIIIO.

3 ypaxyBaHHSM NEPCIEKTUB PO3BUTKY raiy3eH, MiIBUIIECHHS €()eKTUBHO-
CT1 €JIEKTPOTNIOCTaYaHHS TIIMOOKUX MIAXT MOXKE OyTH TOCSTHYTO 32 PaXyHOK BU-
KOPUCTaHHA OUIbII BUCOKOTO KJIACy HAIMpPYTH, SIK MIHIMYM JJIs KMBJISTYMX (CTO-
BOYpHMX) IAXTHUX Mepex.. Bkazanuil 3axiz nepegdadyae BCTAHOBJICHHS 0O€3I10-
CepeHbO B IIAXTI MiJCTaHIlIi 3 MEpBUHHOK Hampyroro 20-35 kB, mo y cBoro
4yepry BUMara€ BUPIMICHHS KOMIUIEKCY MUTaHb MOB'SA3aHUX 3 BU3HAUCHHSIM J10-
[ITFHOTO 3HAYEHHS HANPYTH MIAXTHUX BHCOKOBOJIBTHUX PO3MOIITEHUX MEPEK,
TEXHIYHOIO pealli3alli€lo 3ampOoNOHOBAHUX PIIICHH Ta 3a0e3MeUeHHIM HeoO0Xi-
HOT'O PIBHSI O€3MEKH eKCIUTyaTallii BUCOKOBOJIBTHUX €JIEKTPOYCTAaHOBOK B yMO-
Bax I11JI3¢€MHOT0 BUPOOHUIITBA.

[nsixom BUOOPY BIJMOBIIHOTO PiBHS HAPYTM MOXHA Y TIOBHOMY 00Cs31
1 Ha TPUBAJIMNA TEPMiH BUPIIIUTHU 3aBJAHHS 3a0€3MEUCHHS TT136MHUX CTIOKHUBa-
YiB €JIEKTPUYHOIO CHEPTI€I0 3 BIAMOBIIHUMU MOKa3HUKaMHU SKOCTi. Lled mumsx
BJIOCKOHAJICHHS 1 MIIBHINCHHS €(PEKTUBHOCTI CICKTPOIMOCTAYaHHS TINOOKHX
EHEePro€EMHUX IIIaXT Ha JIaHWM 4Yac € HalOUIbIN peajbHUM 1 TEXHIYHO MOXKIIH-

BUM.



1 PIBEHb | XAPAKTEP NMIA3EMHUX

HABAHTAXEHDb PYOAHUX TA BYIriJibHUX WWAXT
3 YPAXYBAHHAM NEPCMNEKTUB PO3BUTKY

1.1. Oco0auBOCTI MOOYA0BM CHCTEMH

€JIEKTPOIOCTAYAHHS MiJI3eMHHUX CIIOKMBAYIB

Jl71st ToOyA0BH YHIBEPCAIBHOI CTPYKTYPH CUCTEMH €JIECKTPOTIOCTaUYaHHS
OyJsi0 po3risinyTo Ounbiie 30 cXeM Cy4acHUX JII0YUX BYTUIBHUX IIaxT. Bu-
BUCHHS ITUX CXEM JIO3BOJIMJIO IPUIHATH 32 OCHOBY HACTYITHI TTOKa3HUKH, 1110

XapaKTEePU3yIOTh POOOTY MIAXTH 1 ii CHCTEMH €TEKTPONOCTaYaHHS:

BupoOHuva noTyXHICTh IAXTH, MJIIH. T/piK 1-3
['mubuHa TOPU3OHTY, IO BIAMPAIOBYETHCS, KM 04-1,2
KinbKkicTh O4MCHUX (TIIATOTOBYMX) BUOOTB 6-10
KinbkicTh mpoMMaiJaHYMKIB HA TOBEPXHI 1

KinbKiCTh TOJIOBHUX 3HWKYBAJIBHUX MiJCTAHIIII 1
KinbKicTh EHTpabHUX MIA3EMHUX IT1CTAHIIII 1
KinbkicTh po3moAUTbHUX MiA3EMHUX MYHKTIB 6 KB 3—
KinbkicTh cTOBOYpIB, SIKHMH TPOKIAAAIOTHCS cTOBOYypHI kKadem 1
Hampyra %uBns4oi 1 po3noiIbHOT MEpexi B 11axTi, KB 6

EnexTpuuHi HaBaHTa)XE€HHS MiI3€MHUX eleKkTponpuiimadis, MBA 6 — 18,0

BianoBiHO 10 OpUIHATHX YMOB B SIKOCTI IIpuKIaay Ha puc.l.l npencra-
BJICHI OCHOBHI CTpykTypu /1,2/, 1m0 BimoOpaXkaroTh BIACTHBOCTI HaWTOIIMpE-
HIIIUX CXEM EJIEKTPOIOCTAaYaHHs JUISHKU MEpPEeXl Hampyrow 6 kB miazeMHUX
ripHUYKUX BUPOOOK. /(151 BKa3aHO1 CTPYKTYpU JAHUX CXEM €JIEKTPONOCTauYaHHS
Ha MOBEPXHI MpomMmaigaHuuky maxtu nependadena ['311 3 nBoma TproOMOT-

koBuMHU TpanchopmaTopamu 110...35/6/6 kB. Ha croponi 6 kB 3ailicHIOETBCS
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’KUBJICHHSI Ye€pe3 PO3MOAUIbHAN MyHKT 3aKkpuToro BukoHaHHs (3PIT) moBepxHe-
BUX 1 MIJI3EMHUX CIOKHMBAYIB, 110 MIAKIIOYEHI O OKpeMHX CeKIlid muH. Cuc-
TeMa eJIEKTPOIIOCTauYaHHs CKJIQJA€ThCA 3 BIAMOBIIHUX PIBHIB, HA KOKHOMY PIB-

H1 [IPEACTaBJIEH]1 OJTHAKOBI CTPYKTYpPHU CUCTEMH.

ran

Pl cnoxcusayis P nid3emHux
nosepxHi croxcusayis
CybaboHeHmu E%% - Ao Ur zop.2 Ao Ul eop.1
Croxcusayi
Pl cmayioHapHuUx do 1000 B []
YCMAHOBOK M0BEPXHI [1] Prin l
Cnoxcusayi
0o 1000 B
npucmosbypHoz0
0so,
@ Tn2 nann 4
Cnoxcusayi Cnoxusayi
0o 1000 B 0o 1000 B

Pucynok 1.1 — Y3arajibHeHa cxeMa CHCTEMH €JICKTPONOCTAYAHHA IAXTH

Ha nepuomy piBHi 10 PII ciokuBadiB nmoBepxHi NiAKIOYEH1: cyO0adoHe-
HTH, Pi3HI CTAI[lOHAPHI YCTaHOBKH (mimiiomu, BeHTHiIsaTopu), TII, PIT enextpo-
YCTAHOBOK IAXTH Ta 1HII npuenHanHs. Ha apyromy piBai g0 muH TII migk-
JIIOYAIOTHCS CIIOXKKUBaYl 3 pododoro Hanpyroro g0 1000 B. [TigzemHi enekTpon-
puiiMadi OJIepKYyIOTh €JIeKTpoeHepTito Bia pi3HUX cekiiit PIT 6 kB 3a qomomo-

T'OIRO I[eKiJ'IBKOX, 3aJICKHO Bi,Z[ BCJIIMUMHU CIICKTPUYIHOT'O HABAHTAKCHHA, Ka0eJb-
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HUX JIIHIM Hanpyroto 6 kB. )Kusmnsaui kabesni mpokIagarThCes M0 CTOBOYpY, a ix
JOBKMHA BU3HAYAETHCS TTTMOMHOIO TOPU3OHTY IIAXTH, IKUH BIAMPAIbOBYETHCS.

["'onoBHUMU TIepeBaraMu CUCTEMU >KUBJICHHS MIA3€MHHUX €JIEKTPOYCTaHO-
BOK 4epe3 cToBOyp € /3-5/:

1) BuKOopucTaHHs JyIsl TPOKJIAIKKU KaOeliB rOTOBOIO CTOBOYpa;

2) cralioOHapHICTh CTOBOYpHHUX KaOelliB, po3paxoBaHa Ha BECh TEPMIH iX
CiIy>k0u 6€3 mepeMileHHsl, 1 MOXKJIUBICTD 1X PETEILHOIO0 MOHTAXY 1 HATJIAIY 3a
HUMU;

3) 3py4YHICTh IEHTPAII30BaHOTO KOHTPOJIIO 1 0OCIYyTrOBYBaHHSI BUCOKOBO-
JBTHOT Ka0enbHO1 Mepexi maxtu 3 LIIIT;

4) 3py4HICTh KOHTPOJIIO 1 €KCIUTyaTalii AUIbHUYHUX TpaHC(HOPMATOPHHUX
3HUKYBAJbHUX IM1ACTaHIIIN.

PazoM 3 TMM 1IbOMY CIIOCOOY €JIEKTPONOCTaYaHHS BJIACTUBUN psJ HEAO-
JIKIB:

1) HEOOX1AHICTH BUKOPUCTAHHS B MIJ36MHUX BUPOOKaX Y BEJIMKUX MaCIII-
Tabax BUCOKOI Hampyru (6 kB), 1m0 3Ha4YHO MIABUILYE HEOE3MEKY ypaKeHHS
CJIEKTPUYHUM CTPYMOM, BUHUKHEHHS MOXKEX 1 BUOYXIB;

2) HEOOX1THICTh BXKMBAHHS IOPOTOT'0 BUCOKOBOJIBTHOTO €JIEKTPOYCTATKY-
BaHHs Y BUOyX00€3MeYHOMY BUKOHAHHI;

3) BHCOKa BapTICTh Ta JOBXKHUHA KabelbHOI Mepexi 6 kB;

4) Benuka €MHICTh KaOEIbHOI MEpEeXi, 10 BU3HAYAE 3HAYHY BEIUYUHY
CTPYMIB EMHOCTEM, SIK1 MIJIBUILYIOTh HEOE3MEKY eKCILTyaTallli;

5) BenuKki CTpyMH K.3., Kl BUKJIMKAIOTh HEOOXIAHICTh BUKOPUCTAHHS
CTPYMOOOMEXKYBAJIbHUX PEAKTOPIB;

6) HEOOXIiHICTh BUKOPHUCTAHHS BEJIMKOI KUIBKOCTI CTOBOYpHHUX KaOeliB
3HAYHOTO TIEPEPi3y MpH Iepeaadl BeIUKOI MOTYKHOCTI 1 BIAMOBIIHOT KITBKOCTI
BBIJJHUX BHCOKOBOJBTHUX KOMIPOK BUCOKO1 BapTOCTI, AKi 30UIBIIYIOTH PO3MIPH
kamepu LIIIII 1 kamiTanbHi BUTpATH HA HET.

BkazaHi HeIONIKA CHUCTEMHU €JIEKTPOIOCTayaHHsI 4epe3 CTOBOyp, IO
YCKIIQHIOIOTHCA 13 3pOCTAHHSAM MPOJYKTHUBHOCTI IIAXT 1 3HAYHUM ITiJIBUILIECH-

HSM MOTY>KHOCTI IMiI3EMHUX CIOKUBAUIB €JIEKTPOCHEPrii, IPU3BOAATH JI0 Opra-



Hi3aIlli )KUBJICHHS BIIJIAJICHUX €JIEKTPONPUMMAYiB Ha JUISHKAX depe3 mypdu 1
€HEPrOCBEPIIOBUHH.

Jo PII mig3eMHUX CIIoKMBadiB BigHOCATHCA ogHa a6o asi LIIIII, 3a nass-
HOCTI JICKUTBKOX TOPU30HTIB CXEMU €JIEKTPONOCTAYaHHS MiA3€MHUX CIIOXKHBa-
YiB 3HAYHO YCKJIQJHIOIOTHCS. 3TIJHO BUMOTI IMpaBWJ OE3MEKU IpU po3pooii
JIBOX 1 OUIbIIIE TOPU3OHTIB HA KOXKHOMY 3 HUX CHOPYIXKYyeThcs okpema [IIII1.
Kusnennsa koxuoi LTI 3aificHIOETECS 200 3a PO3IUIBHOK CXEMOI Oe3moce-
peanbo Bia mmH 6 KB I'3I1, abo mpu HeBenukoMy HaBaHTakeHH1 Bija muH 311 1
LIIIT ropu3oHTy po3MIilIEHOTO BUIIE. KO pO3pOOISETHCS TIABKA OJJUH TOPHU-
30HT, TO KOJIa CXEMHU, 110 BITHOCATHCS JI0 TIEPIIIOT0 TOPU30HTY, BUKITFOYAIOTHCS.

YacTrHa Nig3eMHUX PO3MOAUIBHUX MIJICTAHINIA Ma€e pe3epBHI BBOJU IS
3a0e3neueHHs1 0e31epeOIiHOCTI KUBJICHHS CIIOKUBAYIB B aBapiitHOMY pexXuMI.
LIIIT BcTanoBieHo moOau3y cTOBOypa 1 310paHO 13 KOMIUIEKTHUX PO3MOJ1Ib-
Hux mpuctpoiB (tunmy KPYB 1 KPYPH). KoMmmiekTHi po3noaiibHI TPUCTPOI
tunny KPYB — 6 mpencraBiieni y HaCTymHUX MOAUGIKAIIAX: JJIsI IPUETHAHB,
10 BiAXOATh; BBHI 1 cekiiiini. Big LI x&uBisiThCs: BOIOBIIJIMBHI YCTaHO-
Bku, PIIII, Tpancdopmaropni mijacTaniii Ijs CHOXKHUBAaviB 3 poOOUOI0 HANpPy-
roto 10 1000 B npucroBOypHoro nBopy i iHmi crnoxkupadi. o PIIIT migkmro-
YaIOThCS MEPECYBHI AUIBHUYHI MIA3EMHI MACTAHIIIT 1T )KUBJICHHS CIIO’KUBAYiB
3 Hanpyroto 10 1000 B ginpHUIN (MiaroToBunx i o4ucHUX BUOOiB). Ha KoxHO-
My 13 ropu3oHTiB, okpim LI, mependaueni PIIII 6 kB minbHUIL, 010 0A€p-
KytoThb kupjieHHs Bia LI BixmoBigHuX ropu3oHTIiB. KuIbKICTh MiA3EMHHUX
[T/I3I1 Bu3HAYAETHCS KOHKPETHUMU yMoBamu /5-7/.

BpaxoByrouu dopmanizaiiito CUCTEM €JIEKTPOIIOCTaYaHHs 32 TEXHOJIOT14-
HUMH O3HAKaMH, CTPYKTYPY IpeICTaBiIeHy Ha puc 1.1, MOKHa BUKOPHUCTOBYBa-
TH 3 TIO3UIIIM BU3HAYCHHS 3arajbHOi MPOTSIKHOCTI KaOEJIbHUX JI1HIN HAMPyroro
6 kB, a TakoX OIIIHKA HAAIMHOCTI CHCTEMH ejleKTporioctadanHs. [lomambire
3pOCTaHHS IMOTY)XKHOCTEH IiI3EMHHUX €JECKTPOYCTAaHOBOK 3a HAsIBHOCTI JBOX 1
O1/IbIIIE TOPU3OHTIB BUKJIMKAE 3HAYHE 301IBIISHHS KUIBKOCTI 1 IEpepi3iB CTOB-
OypHHX KaOeiB.

XapakTepHUM JJI1 HaBEJIEHUX CTPYKTYP € Te, M0 TTOKA3HUKAMH CJICKTPH-

YHOTO HABAHTAXEHHSI, 5Kl € JEeAKO0 (DYHKIIIE€I0 BiJl MIPOJTYKTUBHOCTI IIAXTH 1 ii
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IMOWHY, BU3HAYAETHCS KIJTBKICTh CTOBOYPHUX 1 )KUBIISUUX KaOEIiB HANPYTOIO
6 kB; Bi1 KITBKOCTI 0YMCHUX (IMIATOTOBYNX) BUOOIB 3alie’KnTh KUIbKIcTh PIII 1,
OT)KE, 3arajibHa JOBJ)KMHA BHCOKOBOJBTHHMX KaOemiB. KinbkicTh KaOeniB, IO
MIPOKJIAJAIOTECA IO CTOBOYPY, 3aJE€XKHUTh TAKOX Bl MOTYXKHOCTI, 11O Mepeaa-
€TbCS 3 YPaxXyBaHHSIM HOMIHAJIBLHOTO cTpyMmy BB1IHOIT kKoMipku B LIIIII 1 HeoO-
X1AHOTO pe3epBy. Tak, Npu HAWUMOIIMPEHIIINX B AaHUN 4ac BUOYXOOE3MEUHUX
komipok tuiy PB/] 3 HomiHanbHUM cTpyMoM 300 A 11bOMy CTpyMY BiJIIOBIIA€E
nepepiz kabemo 150 mm°. 3Bigcu BH3HAYAE€THCS MiHIMAIBHA KiIBKICTH HEOO-
XigHUX KabemiB. Y pa3i BUKOPHCTaHHS KOMIpOK Tumna SIB Ha HOMiHanbHMIA
ctpyM 400 A mepepi3 cToBOypHUX KaOeniB Moxke OyTu miaBuuieHe g0 185-
240 mm°. TIpu BHGOpI KinbKOCTi pe3epBHHX KabeliB y cToBOYpi HEoOXiaHO Ke-

pyBaTucs Tadbnuiero 1.1.

Tabnuus 1.1 — KinbkicTe cTOBOYpHHX KaO€JiB 1 pexXuM iX poOOTH

Pe:xkum podoTu kadestiB BeinunHa HaBaHTa-
Kinb- JKeHHsI, HA sIKe MOBUHEH
KICTh Ka- 5 L O0yTH po3paxoBaHHUi
OeJtiB HOpMAaILHHH ABAPIMHIH KOKHHI Kaleyb B MOPi-
BHAIHHI i3 3arajpHo0 %
2 JIBa kabeni B po6oTi |Onun kabenb B poOOTI 100
3 Tpu xabemi B po6oTti |/[Ba kabeni B poOOTI 50
4 Yotupu kadeni B po- | Tpu kabemni B poOOTi 33
60T1
5 [T'atp kabemniB B po- [Hotupu kabeini B poOOTi 25
60T1

[Ipu KiIBKOCTI CTOBOYPHUX KaOeIiB MOHAJ Ba BIATIOBIAHO 301TBITYOTh-
Csl KITBKICTh CEKIli B po3noauibuomy mpuctpoi LI, ockinbku BBimHI TIpH-
CTpOi ICHYIOUMX BUOYX00E3MEeUYHNX KOMIPOK HE TependadaroTb MOKIMBICTh 3a-
CTOCYBaHHsI JIBOX 1 OUJIbIIIE KaOeJIiB.

Jlns migBUIeHHS HaaiMHOCTI enektporioctadyanns B LI 3actocoByroTh
CEKI[IOHOBaHy cUCTeMy IIHH 3 ipuctposiMu ABP. B nbomy Bunaaxky HaiiBijamo-
BIIAVIBHIII CTIOXKUBAYl, Oe3nepediiiHa podoTa IKMX MOBUHHA OyTH 3a0e3meueHa
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3a paxyHOK pe3epByBaHHs (TOJIOBHUW BOJIOBIJIJIUB, IEPETBOPIOIOYA IT1ICTAHIIIS
BIJIKATKU €JIEKTPOBO3a, KabenbH1 (iepH, 10 KUBJISITH MaHEIbHUN Opemcoepr
TOIO), MIPUEAHYIOTHCS 10 pi3HMX cekiii muH B LIIII1. Cekmiiini BuMukadi B
HOPMaJIbBHOMY PEXXHM1 BUMKHEHI.

3 meToro 3a0e3nedyeHHs] HeOOXi1AHOro pIBHS O€3MeKH 1 HAaIIMHOCTI eKC-
rIyaraiii BUOyxo0e3neuHnX BUCOKOBOJIbTHUX KOMIPOK B IIIAXTax, A1IOYl Mpa-
BUJia O€3MeKH BHMAaraloTh NPUWMATH HOMIHAJIBHI 3HAYEHHS I1X PO3PUBHUX
CTPYMIB 1 MOTY>KHOCTEH B JiBa pa3u MeHIe (HakTUYHUX. BiAMOBIIHO 0 IILOTO
MOTY>KHICTh K.3. B IIAXTI MPU BUKOpUCTaHHI kKoMipok PBJ] He moBuHHA mepe-
BuiyBatu 50 MBA, a npu BukopuctanHi komipok B-6400 — 75 MBA.

OaHUM 3 OCHOBHUX HAMNPSMIB TEXHIYHOTO PO3BUTKY BHOIMHOIO yCTAaTKY-
BAaHHS CTAa€ 3HAYHE 3POCTAaHHA €HEProo30po€HOCTI. BcTaHOBIIEHA MOTYKHICTD
YCTaTKyBaHHS y BUCOKOIMPOAYKTUBHOMY OourCHOMY BHOOi nocsirae 1500 — 2000
kBT, a MOTy>XHICTh OKpEMUX JBUTYHIB BHO1MHUX MariuH nepesuirye 400 — 600
kBT, 110 3a6e3mneuye npoayKTUBHICTh MaIuH Oubiie 20 1/xB. CrioctepiracThest
3HAYHE 3POCTAaHHS OJWHWYHHX IMOTYKHOCTEH NBHUTYHIB MiAHOMHHUX 1 BEHTHJIS-
TOPHUX YCTAHOBOK Ta 1HIIMX MAIIMH 1 MEXaHI3MiB.

VY 3B'I3Ky 3 IMM OJIHI€IO 3 HAWAKTYAIBHIIINX 3a/1a4, IO CTOSITh Mepe/ ra-
Jy3310, € EKOHOMHE BUTPAYaHHsI €HEPropecypciB 1 €JIEKTPOEHEPTIi, 1 BIAMOBIA-
HO PETYJIIOBAHHS PEXKUMIB €IEKTPOCTIOKUBAHHS, IO SAKUX BIIHOCUTHCA TaKOXK
aBTOMAaTHUYHE PETyJIOBAaHHSA PEAKTUBHOI MOTYKHOCTI, IIJIIXOM YCTAaHOBKH KOH-
JeHCATOpHUX OaTaped 3MIHHOI €MHOCTI y MO€AHAHHI 3 YCTaHOBKOIO (PLIBTPO-
KOMIICHCYIOUHX ycTaHOBOK (DKYVY) /7/.

Ipunyunu onmumizayii cucmem ni03eMHO20  el1eKMPONOCMAYAHHSL.
Ck1agHOIO 32/1a9€10 € ONTUMI3Allisl PeKUMIB €JIeKTPOCIIOKUBAHHS 3 OLIBIN TO-
YHUM BU3HAYEHHSM €JICKTPUYHUX HABAHTAKEHb 1 BIAMOBIAHO BUOIP BCIX ele-
MeHTIB (TpaHchopmaTopiB, JiHIT Iepeaad, YCTaTKyBaHHS) CUCTEM E€JIEKTPOTOC-
TadaHHs. [CHyrOYl CHCTEMU MiA3EMHOTO €JEKTPONOCTAaYaHHS BYTUIBHUX IIAXT
MO0 CYT1 PO3BUBAIMCS 1 IPOJIOBXKYIOTh PO3BUBATUCS Ha 0a3l MPUHITUIIIB, 3aKJia-
JIEHUX B HUX MPH MIPOEKTYBaHHI Ha MOYATKOBIN CTafli enekTpudikarmii maxr. Y
MIpy BJOCKOHAJICHHSI TEXHOJIOT1l, MeXaH13alli 1 eleKTpudikaili ripHuYux po-

01T, 1[0 BU3HAYMJIO MIJIBUIIECHHS MOTY>KHOCTI 1 30UIBIIIEHHSI KIJIBKOCTI Mi3€M-
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HUX €NEKTPONpHUiiMaYiB, 3pocTalia CKIAIHICTh MPOCKTYBAHHSA CHUCTEM I1JI3EM-
HOTO eJieKTporocTadaHHs. [Ipu 11boMy OCHOBHOIO METOIMKOIO MPOEKTYBAaHHS
OyJI0 TOTpUMaHHsI, OKPIM BUMOT TIpaBUJI O€3MEKH, PI3HUX HOPM 1 TTOKa3HUKIB,
HEOOX1THUX AJI MPABWJIBHOTO (PYHKIIOHYBAHHS CIIPOEKTOBAHOI CUCTEMH.

VY pdanl BUNANKIB PO3TIIANAIMCS OKpPEMI BaplaHTH Ha OCHOBI TEXHIKO-
€KOHOMIYHOTO MOPIBHSAHHS 1 TpUiiMaBcs HalOUIbII Oa)kaHU 13 HUX, 10 30BCIM
HE 3aBXKJIU CBIIUMJIO TIPO Te, IO BiH OyB HANO1IBIIT ONTUMAIBHUM 31 BCIX MOX-
nuBHuX. TakuM YUHOM, SKICTh 1 €(pEKTUBHICTh MPOSKTYBAHHS y 3HAYHIN Mipi 3a-
JIeKaJM B TOCBIY 1 1THKEHEPHOT 1HTYIIIT TPOEKTYBAIbHUKA.

Tum yacom, y Mipy BIOCKOHaJIEHHS 1 IHTeHCU(DIKaLIi TPHUYUX POOIT, CH-
CTEMU MIJ3EMHOT0 €JIEKTPOINOCTayaHHs BCE OUIbII YCKIIAIHIOIOTHCS 1 MpUiiMa-
I0Tb OPMY CKJIQAHOI TMHAMIYHOI CHUCTEMH, 1[0 OXOIUTIOE CYKYITHICTh YMCIICH-
HUX QakTopiB 1 00'exTiB. JlocTaTHRO BKa3aTH, MO A0 YUCIA WX (PAKTOPIB BiJI-
HOCSITBCA TakKi, AK: CMOCIO PO3KPUTTA 1 MIATOTOBKHU MIAXTHOTO TOJISA, CUCTEMA
PO3pOOKH, KUIBKICTh TUIACTIB, 10 PO3POOISIOTHCS, iX TTTMOMHA 3aISTaHHS 1 KYT
MaJliHHS, PIBEHb MEXaHi3allli OYMCHUX 1 MIATOTOBYUX POOIT, HATIUHICTh OKpe-
MHUX BHUJIB 1 €JIEMEHTIB €JIeKTPOYCTaTKyBaHHS, 3aKOHU (POpMYyBaHHSI HaBaHTa-
’KEHb TPHUYUX MAIlMH, B)KMBaHA HApyra B Mepexax 1 AKICTb €JIeKTPOCHEprii,
YMOBH eKcIuTyaTailii Tomro /8/.

Y 1ux ymoBax BUOIp SKOT0-HEOY/Ib 3arajlbHOTO BapiaHTy CHCTEMH €ICKT-
pOTIOCTavyaHHs Ha OCHOBI T€XHIKO-€KOHOMIYHOTO MOPIBHAHHS 3 1HITUMHU € BXKE
HEJIOCTATHIM, TaK CaMo sIK 1 BUOIp OKpEMHUX BapiaHTIB 3arajibHOi CUCTEMH €JIeK-
TpornocTadanHs. Ciif po3poOsSTH HOBI METOAM PO3PAXYHKY €NEKTPUYHHUX Ha-
BAaHTA)XCHb 3 YPaXyBaHHSM DPETYJIOBAaHHS PEXHUMIB eleKTpocnoxuBaHHs. Omn-
TUMajbHa CHUCTEMa MiA3EMHOTO E€JEKTPOIMOCTAYaHHs, [0 HAWKPAIIUM YHUHOM
3aJI0BOJIBHSIE BCIM BHMOTaM O€3IMEeKH, HaIIMHOCTI, 3pYyYHOCTI EeKCIuTyaTarii i
€KOHOMIYHOCTI, MOK€ OyTH CTBOpPEHA JIUIIIE Ha OCHOBI T€OPIi CKIIATHUX AUHA-
MIYHHX CHUCTEM, IO BIAHOCATHCSA J0 KJIACy CKJIAIHUX CHCTEM WMOBIPHOCTI.

JI71s1 IpaKTUYHOTO BUPIIIEHHS I1I€T aKTyalbHO1 3a7a4l He0OXigHa JOCUTh
KpOITiTKa poOoTa, MoB's13aHa 31 300pOM CTATUCTHUYHHUX JIaHUX MPO HAIIMHICTH
Mi36MHOTO E€JIEKTPOYCTATKYBaHHs, PO3MOALI HABAHTAXKEHb y MIA3EMHUX Me-

pexax, sIKICTb €JEKTPOEHeprii Ta 1H. JIuille Ha OCHOBI aHaMI3y YCiX HEOOX1THUX
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JaHUX MOXKe OyTH pO3pOOJICHUN y3arajJbHEHHI METOJ HAayKOBOT'O MIAXOAY N0
CKJIaJIaHHS aJITOPUTMIB ONTUMI3aIlil TOMOJIOTIYHOI, allapaTypHOi 1 IHIIUX CTOPIH
HalpalioOHAJIBHIIIOT CUCTEMH Mi3eMHOTO elleKTpornocTadadHs. L{s koMmmiekcHa
HapOJHOTOCIOIapChKa 3ajjaya Ma€ JyKE€ BaXJIMBE 3HAUCHHS 1 BUPINIECHHS ii
MO>KJIMBE HUISIXOM 3yCHJIb HAYKOBO-AOCIIJHUX 1 MPOEKTHUX 1HCTUTYTIB 3a 000-
B'SI3KOBOi y4acTl €JIEKTPOMEXAaHIYHHX Ta €HEPreTUYHUX CIIyXKO BUPOOHHUUX

00'enHansb /9/.

1.2 XapakrepucTuka mia3¢eMHHUX CIIO;KABAYiB

eJIEKTPUYHOI eHepril maxT

Buxoasuu 3 yMOB oprasizaiiii CUCTEMHU €IEKTPONMOCTa4aHHs, CIIOKUBAY1
CJIEKTPOCHEPTii MIaXT MOXKHA PO3JUIUTH HA JBI KaTEropii: CMoXKKBadyi, M0 PO3-
TalIoBaHl HA MOBEPXHI, a TAKOX Ti, 110 3HAXOJATHCS Mif 3emiieto. Jlo moTyx-
HUX CIIOXWBAYIB MEPUIOL IPYIHU BIJHOCITHCSA MIANOMHI YCTAaHOBKH, BEHTHIIATO-
pU TOJIOBHOTO MPOBITPIOBAHHS 1 KOMIIPECOPH, MOTYKHICTh OKPEMHUX arperaris
nocsirae 3-4 MBT. Jlo pemiTy cnoKvMBadiB NepIoi TPy BiJHOCSATHCS MEXaHI-
3MH JJIA BIJKATKU TTOPOJIH, PYU, KOTEIbHI, KaopudepHl YCTAHOBKH JJIS 1MO/1a-
Yl B IIaXTy TEIUIOTO MOBITPS, PEMOHTHO-MEXaHIYH1 MalCTEpHi, JIAMITOB1, aIMi-
HICTPATUBHO-TIOOYTOBI KOMOIHATH, TOTIOMIH1 HACOCHI yCTaHOBKHU TOIIIO /10/

Jlo crnokuBadiB Jpyroi Ipynu BIAHOCSTHCS IMpUKMayi, BCTAHOBJICHI B
NpUCTOBOYPHUX BUPOOKax, B JIaBaxX, BUOOSX 1 LITPEKAX, 1110 MOB'SI3yI0Th BUOOI 3
PYIHUKOBUMH JBOpaMH. KOpOTKI XapaKTEpUCTUKH OCHOBHUX TEXHOJOTTYHUX
arperariB sIK CIIO>KMBAUIB €JIEKTPOCHEPrii, MPUBOISTHCS HUXKYE.

Lliotiomui ycmanosku. Y SIKOCTI MPUBOAY IS MIJTHOMHUX MaIlMH 3aCTO-
COBYIOTh ACHHXPOHHI €J1eKTPOJBUTYHH 3 (pazHUM poTopom abo cuctemy I'-J] uu
TII-/1.

[TpuBig 3 aCHHXPOHHHUM JIBUTYHOM 3aCTOCOBYETHCS MPHU MOTYKHOCTI Ha-
BaHTtaxkeHHs 10 700-1000 kBT. Bin Biapi3HAETHCA OUIBIIOK MTPOCTOTOO, BIACY-
THICTIO BUTPAT €JIEKTPOCHEPrii B MEPIOAM May3, MEHIIUMH KaIiTAIbHUMU 3a-

TpaTamu, aje MOMy BJIACTHBI BEJIMKI MIKOBI HABAaHTAXEHHS IPH ITyCKYy 1 3HAUYHI
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BTpaTH B PETYIIOBAILHUX OMOPAax MPH PEryJIIOBaHHI IBUIKOCTI, 110 AOCATAIOThH
10-15% cnoxuBaHOi MiIHOMOM €JIEKTPOCHEPTTIi.

Jlns migiiomuux mamuH notykHicTio 1000 kBT 1 BuIe 3acTOCOBY€EThCS
enexktpornpuBoj 3a cucremoro I'-]1 ta TII-/1. Ilpu Bukopucransi cucremu I'-]]
MEpEXHUHN JIBUTYH, 3BUYAlHO CUHXPOHHUM, TPUBOAUTH B OOEpPTaHHS I'eHepa-
TOpP MOCTIMHOTO CTPYMY, SIKMM JKUBUTh TUXOXIJHUN MIJAOMHUN ABUTYH IOC-
TIMHOTO CTpyMy 1 30yJHUKHM TeHeparopa 1 nBuryHa. Cuctema ['-JI mo3Bossie
3M1MCHIOBATH TIJIABHUHM 3alyCK 1 IIUPOKE PETyJIIOBaHHS IIBUJKOCTI, 3aBISIKU
YOMY CKOPOYYIOTHCSI BTPATH B PETYIIOBATIBHUX OMOpax, ajie H0Jal0ThCsl BTpaTH
B TiepeTBOpioouoMy arperati. [lepeBaHTakeHHs €NEKTPOJIBUTYHA, BUOPAHOTO
32 e(PEKTUBHOIO MOTYKHICTIO, TP HOPMaJIbHII poOoTi Aocsarae 1,6-1,8, a npu
EKCTPEHUX MOMEHTaX JOXOJUTh 10 1,8-2 HOMIHAJIBHOI MOTYKHOCTI, 1110, 3BH-
4aifHO, CJTiI BpaxOBYBaTH 3 TOYKH 30pY BIUIMBY Ha pOOOTY pPEIITH CIOKHMBAYiB
[IaXTH.

3asie’KHO BiJl BUCOTH MIAHOMY, TPOJIYKTUBHOCTI 1 TUITY YCTAHOBKH Ha TIi-
JIHOM BUTpAYA€ThCs 10 25% BCIi€l €IeKTPOSHEPT1, CIOKMBAHOIO IIaXTOIO.

Yemanosku senmunamopie 2onosnoco npogimproganns. Jljis npoBiTpro-
BaHHS IIaXT 3aCTOCOBYIOTH BIJILICHTPOBI 1 OChOBI BeHTW IsITOpU. PoOOTA BEHTH-
JSTOPIB BU3HAUAETHCS CYKYITHICTIO TPhOX BEJIMYWH, SIKI BU3HAYAIOTHCS 3a Ta-
KHUMH XapaKTEePUCTUKAMU BEHTHIISTOPIB:

1) KiJIBKICTIO MOBITPS, IO MOJAETHCS B MIAXTY TSI BEHTHJIALLI, M3/C€K,'

2) CTAaTUYHUM THCKOM (JICTIpECi€r0), HeOOXIAHMUM JUIsl JOJaHHS OMOPIB Mepe-
1 TIPHUYUX BUPOOOK, MM 800. cm.;

3) CTaTHYHUM K. K. JI. BEHTHJIATOPA, 110 3aJIC)KUTh BiJ MPOJTYKTUBHOCTI BCH-
TUTISATOPA.

[TapameTpu maxTHUX BEHTWISIIIHHAX MEPEXK 3ajieaTh BIJ PO3MIPIB Tip-
HUYUX BUPOOOK 1 TTOPH POKY, Y 3B'I3KY 3 UMM 3MIHIOIOTHCS 1 TapaMeTpH BEHTH-
astopiB (motyxkHicTh 1 KK]I). Pexxum poOOTH BEHTUIIATOPIB LITOA000BUH, 3 pi-
BHOMIPHUM 1 TPUBAJIUM HaBaHTaXE€HHAM. [IyCk BEHTUIIATOPIB HE YACTHUH 1 3BU-
YallHO TPOBOJMTHLCS TPH 3aKPUTIA 3aCyBIll Ha HarHITAIBHOMY TPYOOIPOBO/II.
3a yMOBaMH MEXaHIYHOI MIIIHOCTI 3aBOJY YacTO OOMEKYIOTh CEpEIHE KyTOBE

MPUCKOPEHHS BaJly BEHTWISATOPA IPU 3aIYCKY, TAKUM YMHOM MMOYATKOBUU MO-
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MEHT MPUBOJIHOTO ABUTYHA OaxkaHo maTu He Buile 0,6-0,7 HoMmiHaibHOTO. Kpim
TOTO, OTYXHICTh IPUBOAHOTO JBUTyHA MoBUHHA OyTH Ha 10—15% BuIe Mak-
CUMaJIbHOT PO3PaxXyHKOBOI MOTY>KHOCTI Ha BaJly BEHTUJISATOpA HA BUMAJOK MO-
AKIJIMBUX TEPEBAHTAXKEHb (MPHU PI3KOMY 30UIBIIEHHI MPUCOCIB, MPHU HETOYHIM
YCTAHOBII JIONATOK POOOYUX KOJIIC OChOBHX BEHTWISITOPIB, BHACIIJOK HETOY-
HOCTI BEHTWIALIHHUX PO3PaXyHKIB TOIIIO).

CamuMu BIJIMOBIAATBHUMH ISl IPUBOTY BEHTHISATOPIB € CHHXPOHHI eJie-
KTPOJBUTYHH, K1 JO3BOJISIIOTH MOKpAIlyBaTH KOEQIIIEHT MOTYXHOCTI1 €IEeKT-
pPUYHOI Mepeki, BUOMpPATH JBUTYH MIABUIIEHOT MOTY>KHOCTI Ha TPUBAIUMN Tep-
MIH pOOOTH MIAXTH 1 MPAIIOBaTH 3 KOEPIIEHTOM MOTY>KHOCTI HUYKYE HOMIHA-
JILHOTO B TIEPIIUH MEep10J] EKCIUTyaTallll axTH, KOJU JBUTYH HEJIOBAHTAXKEHUH.

BXiHUII MOMEHT CUHXPOHHOTO JIBUT'YHA MOBUHEH He Hukue 1,1-1,2 Ho-
MIHAJIBHOTO, 1100 3a0€3MeYNTH HOT0 BTATYBAHHS IIPH CaMO3aIyCKY.

Komnpecopni ycmanosku. Ha miaxtax HalO1IbIIe BUKOPUCTAHHSA OTPH-
MaJi TOpUIHEB1 KoMrpecopu. HaBaHTa)keHHsI MOPIIHEBUX KOMIIPECOPIB 3aje-
’KHO BIJI MOJIO’KEHHSI KPUBOILIUITHOTO MEXaHI3MYy MEeP10JUYHO MIHSETHCS BiJl Mi-
HIMAJIBHOI JJO MaKCUMAaJbHOI BEIWMYMHU. [[1s1 BUPIBHIOBAHHS HaBaHTaXEHHS 1
3MEHILEHHS MOTY>KHOCTI MPUBOJHOIO JBUTYHA MOPILIHEBI MalIMHU abo 3a0e3-
MEeYyI0Th MaXOBHKaMH, a00 ISl 3 L1€I0 METOI BUKOPUCTOBYIOTHCS MaxoBl Ma-
CH pOTOpA JIBUT'YHA.

[TopurHeBl KOMIpEcOpU XapaKTEPU3YIOThCSl MOCTIMHUM CTaTUYHUM MO-
MeHTOM. [Ipu mycky BXOJIOCTYy iX MOYaTKOBHM MOMEHT Omnopy aopiBHioe 0,2—
0,3 HOMIHQJIBHOTO; MPHU IMYCKY 3 BIAKPUTOIO 3aCyBKOIO MOYATKOBUM MOMEHT
OPUBOAHOrO JABUTyHa MoBuHEH OyTu Ha 30-40% Buile 3a HOMIHAIBHUW MO-
MEHT OMOpY.

Jlyis mpuBOy MOPIIHEBUX KOMIIPECOPIB 3 MAJIUM YHCIOM OOOPOTIB, SIK
MPaBUIIO, 3aCTOCOBYIOTh TUXOXIJAHI CHHXPOHHI JBUTYHH, POTOp SKUX Oe3roce-
pEAHBO HACAKYETHCS Ha BajJl KOMIpecopa ado 3B's3aHUI 3 KOMIIPECOPOM KIIH-
HOMacoBoIo nepenayeto. CHHXPOHHUM ABUTYH PEKOMEHY€EThCS 3aCTOCOBYBATH
TaKOX JIJIsl MOPIIHEBUX KOMIIPECOPIB 3 BETUKUM YUCIOM O00OPOTIB 32 XBUJIHHY,
MIPUYOMY 3’ €JHAHHS JBUTYHA 3 TAKUM KOMIIPECOPOM MOKE€ BUKOHYBATUCS MY-

¢dToro abo 3a TOMOMOro0 TEKCPOIHO1 Nepeaayl.
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bypose ycmamxysanus. Pexxum poOOTH IBUTYHIB OYpOBHX MaIllUH KOPO-
TKOYACHUM; HABAaHTAKCHHS 3MIHHE 32 BEJIMYMHOIO, 31 3HAYHUMHU Mikamu. [lapk
OypoBHX MaIllMH JOCUThH PI3HOMAHITHUMN, MPHUKIATOM MOXKE CIY>KUTH MEPEIIiK

oypoBux mamuH 3AT «3anopi3ekuil 3PK» HaBenenuit y Tadbnumi 1.2.

Taomuns 1.2 — [epenik 6ypoBux mamuH 3AT «3anopizekuit 3PK»

HominannHua
Tun 60ypoBoro KinbKicTh, .
No I'opusonTn MOTYKHICTh
YCTATKYBAHHSA T
ABUI'YHA, KBT
maxTta «IIpoxiTHuIbKa»
PNE-2700 1 75
1 301 m.
Bumer 251 1 55
TORO 400E 1 110
2 330 m.
PNE-2700 3 75
PNE-2700 1 75
3 480 M.
Bumer 251 1 55
PNE-2700 2 75
4 640 M.
Axera-DO5 2 55
PNE-2700 1 75
5 840 M.
Bumer 251 1 55
PNE-2700 1 75
6 875 M.
Axera-DO5 1 55
TORO 400E 1 110
7 910 m.
Axera-DO5 1 55
PNE-2700 2 75
8 940 m. Bumer 251 1 55
Axera-DO5 1 55
maxTta «Excrinyarariiftaay
665 m TORO 400E 1 110
2 690 M Spremek 6050W 1 115
PNE-2700 2 75
3 715 ™M
Bumer 251 1 55
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[TponoBxkenHs Tadaui 1.2

Axera-DO5 1 55

4 775 M.
PNE-2700 1 75
TORO 400E 2 110
Simba 1 158

5 810 m
Axera-DO5 1 55
Spremek 6050W 1 146
Axera-DO5 1 55

6 825 M
PNE-2700 1 75

Bioyenmposi nacocu. BianieHTpoOB1I HACOCH 3aCTOCOBYIOTHCS Ha FOJIOBHUX
BOJIOBI/UTMBHUX YCTAHOBKAX, Y SIKOCT1 JOMOMDKHUX HACOCHUX YCTaHOBOK. Bij-
[IEHTPOBI HACOCH XapaKTEPU3YIOThCS MPOIYKTUBHICTIO, THCKOM, III0 PO3BUBA-
€THCSI HACOCOM, 1 YMCJIOM 00OpPOTIB poOOUOTO KoJieca 3a XBWINHY. PoGounii Ha-
mip (TUCK), IO PO3BUBAETHCSI HACOCOM, PIBHUN CyMi CTaTUYHOIrO Haropy, abo
BHUCOTH MOJa4l 1 HAMOPY, 110 BTPAYAEThCA B TPyOONPOBOaxX, TOOTO JTHMHAMIY-
HOTO omnopy. JlJis MpUBOy HACOCIB FOJIOBHOT'O BOAOBIAJIMBY, BCTAHOBIIFOBAHUX
B II1aXTi, 3BUYAHO 3aCTOCOBYIOTh ACHHXPOHHI €JIEKTPOABUTYHH 3 KOPOTKO3aAM-
KHEHUM POTOPOM, IO BUPIZHIIOTHCA MPOCTOTOI 1 HAAINHICTIO OOCITYyrOByBaH-
Hs. 3BHYATHO BCTAHOBIIOIOTH JEK1IbKa HACOCIB, 3 SKUX OJHI B poOOTI, OJIHI €
MIJ3MIHHUMHU, a TPETi 3HAXOAAThCs y pe3epsi. [Ipu Bennkomy MpUTOL BOAU
YUCJI0 HACOCIB 301LBIIYETHCS 1 BIAMOBIIHO 30UIBIIYETHCS YUCIO pOOOYMX HACO-
CIB.

Ha maxTax 3 BeIMKAM NPUTOKOM BOJAM, BUTpaTa €JIEKTPOCHEPrii Ha BO-
noBiMB ckiagae 10 30% 3araabHUX BUTpaT. ToMy MOBUHHI B)KMBATHUCh 3aX0-
1M, sIK1 3a0€3Me4yI0Th HOpMaJIbHY pOOOTY IIUX YCTAHOBOK, a came: MPaBUIIbHO
BUOpaH1 THUII, MOTY>KHICTh 1 peKUM pOOOTH IBUTYHIB; TOBUHHA OyTH 3a0e3me-
YeHa CBOE€YACHA JIIKBIIAIlisl HECIIPABHOCTEHM y HAacocax, CIIPUYMHEHUX KOPO31€I0
1 3HOCOM JieTaseil; TpyOompoBOAM 13 3aCyBKaMHU 1 BOJ030IpHUKHU MOBUHHI TEpi-
OJIMYHO OYHMINATHUCA 1 T.].

Koneeepu. JIBuryHu pyaHUKOBHX KOHBEEPIB, K MPABUIIO, MAIOTh TPUBA-

JUN PEXUM pOOOTH. Y CTPIYKOBHX 1 CKpEOKOBHUX KOHBEEPIB HABAHTAXKECHHS €
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NoCTiHUM. JI711 MPUBOIy KOHBEEPIB 3aCTOCOBYETHCS ACUHXPOHHI €JEKTPO/IBU-
T'YHU 3 KOPOTKO3aMKHEHUM POTOPOM.

1liozemni cnooicusaui enekmpoenepeii 8yeinbrux wiaxm. Buam enexTpor-
puiiMayiB B MA3€MHHUX BUPOOKAX BYT'UIBHUX IIAXT, iX KIJIBKICTh Ta MOTYKHICTb,
a TaKOX PEXKUM EJICKTPOCIIOKUBAHHS, BU3HAYAIOTHCS BEIUKOIO KUIBKICTIO (pak-
TOPIB, HAUBAXKJIUBIIINMU 3 SIKUX €: NIEPEBAXKAIOUUW BUJI €HEPril, sIKa BUKOPHUC-
TOBYETBHCS JUISl MEXaHI3aIlll TIPHUYUX POOIT Ta TPAHCIIOPTY, BUPOOHMYA TTOTY K-
HICTh IIaXTH, TIMOWHA 3aJIATaHHS 1 KUIbKICTh IUIACTIB, IO PO3POOJISIIOTHCS OJ1-
HOYAaCHO, BOJJOHACUYEHICTh IIaXTH TOIIO.

[Ipu po3poOul KpyTHUX IJIACTIB, OCOOJMBO HEOE3NMEYHUX 3a PAlTOBUMHU
BUKUJAMU BYTULIA 1 rasy, A0 TENEPIIHbOrO Yacy y BUOOSX 1 HAWOIMKUUX BH-
poOKax TOBOJMTHCS 3aCTOCOBYBATH CTHCHYTE MOBITPS y SKOCTI OCHOBHOTO BH-
ny eHeprii. [lepeTBOpeHHsI €IEKTPUYHOI €Heprii y MHEBMATHYHY MOB'SA3aHO 3
BEJTMKUMU BTpaTaMM 1 BUKJIMKA€ HEOOXIMHICTh y BCTAHOBJIEHHI Ha MOBEPXHI
[IaXTHU MOTYXHUX KOMIIPECOPHUX yYCTAaHOBOK. [OTYXKHICTH K€ OKpEMHX ITHEB-
MaTUYHUX YCTAaHOBOK B MiJ3€MHUX BUPOOKAaX 3BUYANHO € HEBEJIMKA 1 PIAKO Te-
peuiye 20—30 xBT. [IpoTe nuToMe CrOXUBaHHS €JIEKTPOCHEPrii IMaxr, sKi
PO3pO0JISIOTh KPYTI IUIACTH, Maike y 2 pa3u BUIIE, HIXK Y IIaxTaxX 3 MOJIOTUMHU
TJIacTamu.

VY maxTax 3 TiApaBIiYHUM BHAOOYTKOM BYT1/UISI OCHOBHUMHM CITOKMBava-
MU €JIEKTPOEHEPTI] € BYIJIECOCH 1 BUCOKOHAIIPHI HACOCH, MOTYXKHICTh SIKUX J[O-
xoauTh 110 2-3 MBT. KiIbKICTh 1 OTYKHICTh HU3bKOBOJILTHUX CITOKHBAUiB B
ITUX YMOBaX JOCHTH OOMEKEHI.

CnoxxuBayl eJeKTPOCHEPTii O1IBIIOCTI BYTIJIBHUX IIAXT, 10 PO3pOOIIs-
IOTh IIOJIOT1 1 MOXWJII TIACTH, PO3PI3HIIOTHCS JIMIIE 3aJEKHO BiJ BHAY TpPaHC-
MOPTY BYTULIS (KOHBEEPHUI a00 €JIEKTPOBO3HMUI), @ TAKOXK 32 BEJIMUYUHOIO TO-
TY>KHOCTI IPUBOIIB, IO BU3HAYAIOTHCS HEOOX1THOIO MPOTYKTHUBHICTIO.

HalnoTyXHIIMMHU CrIO)KMBAaYaMu €JIEKTPOEHEPTii Yy MiJI3EMHUX BUPOOKaX
€ BOJIOBIJUIMBHI YCTAHOBKH, TMOTYXHICTh SIKMX, 3QJIE)KHO BiJ BOJOIPHUTOKY 1
TIMOMHM IIaXTH, KOJIUBAETHCS Bl IEKIIBKOX JIECATKIB KIJOBATIB JIO JIEKIIBKOX

TUCSY KIJIOBATIB.
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['onoBHa BOAOBIAJIMBHA YCTAaHOBKA, IO CKJIAJIAE€THCS HE MEHIIE HIXK 3
TPbOX HACOCIB, 3BUYAMHO PO3TAIIOBYETHCS B MPHUCTOBOYPHOMY ABOPI ITAXTH.
[ToTyXHICTh KOXKHOTO 3 €JICKTPOJBUTYHIB pO3paxoBaHa Ha HOPMaJIbHUM 1000-
BUI MPUTIK BOJU, IPOTE y BECHSIHHUM 1 OCIHHIN MEpi0x MiABUIIEHOTO BOAOIPHU-
TOKY YacTO JIOBOJUTHCS TMpalioBaTv JABOM HacocaM. [Ipu Benukiii riamOuHi
11axT 1 HASIBHOCTI JIEKUIBKOX FOPU30HTIB, II0 PO3POOISIOTHCS, Y PSAAl BUNAAKIB
Ha OCTaHHIX BCTaHOBJIIOIOTH IepeKadyBajdbHI HacOCH. J[Ji BigkaduyBaHHS BOJU
no0JIM3y TIPHUYMX POOIT 3aCTOCOBYIOTH YCTAHOBKH MICIIEBOTO BOIOBIIJIUBY
HeBEJNHMKOiI moTykHOCT1 (B1a 5 10 50 kBT), mo kuBnsathes 3Buyaiino Big PIT mi-
JISTHKU.

KpiM BOJOBIUIMBHUX YCTAaHOBOK B MPUCTOBOYPHOMY JBOPI PO3TAILIOBY-
IOTBCSI PI3H1 JOMOMIKHI YCTaHOBKH JIJIsl 3aBaHTAXEHHs CKUIIIB (IITOBXadl, Ie-
peKuiayl, KUBUIBHUKH, J03aTOPH), & TAKOXK JEOIAKHU JUIsl YUICHHS 3yMII(iB Ta
1H., TOTY>KHICTh SIKMX TMOPIBHSIHO HEBeNWKa. SIK 1 HACOCH TOJIOBHOTO BOJIOBI/I-
JIUBY, €IEKTPOYCTAHOBKH MPUCTOBOYPHOTO NBOPY KUBIATHCS Bix LITTII.

OCHOBHUMM CIO’KMBaYaMU €JIEKTPOEHEPTil Ha IUISHKaX BUJOOYTKY € BY-
riie00yBHI KOMOaitHU 1 CKpeOKOB1 BUO1HI KoHBeepH. [Ipu moTyXKHUX MexaHi-
30BAaHUX KOMIUIEKCAX, 5Kl HA0yBalOTh BCE OUIBLIOTO MOIIUPEHHS, MOTYKHICTh
CICKTPOABUTYHIB KOMOAIHIB 1 3a01iTHUX KOHBEEPIB B AaHWU dac csarae 160 kBt
3 MEePCHEKTUBOIO MOJANBIIOT0 MiABUIICHHS. J[J1 MexaH130BaHOTO NepeCyBaHHs
KPIIUICHHS 1 BUOIHHOTO KOHBEEPA B IIbOMY BUMAAKY 3aCTOCOBYIOTh MAacCJIOCTaH-
1ii 3 enexkTpoaBuryHamu notyskHictio 30 kBt Ta Bume. Kpim toro, 3 meroro
NPUTHIYEHHS NIy (3pOIIyBaHHs), 3aCTOCOBYIOTh HACOCH MOTYXKHICTIO 10-
20 kBr.

TpancnopTyBaHHS BYTULIS 3 JIaBH 32 JOTIOMOTOI0 CKPEOKOBHUX TepeHaBa-
HTaXyBadviB IITpeKamMu 1 OpemcOepramu (yxujaamu) 3BUYAWHO 3HIHCHIOETHCS
CTPIYKOBUMH KOHBEEPAMHM, a MO TOJIOBHUX BIJIKOTHUX IHITpeKax 1 KBepluiarax
70 CTOBOypa IIAaXTH — 3a JOMOMOTOK €JIEKTPOBO3HOI BIIKATKH a00 TaKOXK
CTPIYKOBUMHU KOHBEEPAMH.

VY pa3i BUKOPUCTAHHS €JIEKTPOBO3HOI BIAKATKH JJIS KUBJICHHS €IEKTPO-
BO31B B IMPUCTOBOYPHOMY JIBOPI, a y PAJil BUNAJKIB 1 Ha BIJIKOTHOMY IITPEKY

(mpu 3HAYHIN JTIOBXKUHI BIIKATKM) Mepe10avatoThCs NEPETBOPIOOY1 a00 3apsiiHi
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nigcraniii. [Ipu BigKaTIi eeKTpOBO3aMU JIJI 3aBAaHTAXKEHHS 1 pO3BAHTAKCHHS
BaroHETOK 3aCTOCOBYIOTHCS IITOBXaul, MEPEKUAAYl, )KUBWIHHUKHU Ta 1HIII BUJIA
YCTaTKyBaHHS 3 €JIEKTPOIPUBOJIOM.

Ha miaroroBuux JiIBHUISIX OCHOBHUMM CIOKMBauyaMH €JIEKTPOEHEPTii €
MPOXIJHULIbKI 0araTogBUTyHHI KOMOallHM, CyMapHa IOTY>KHICTb HPHUBOJIIB
AKUX Ha JaHui yac noxoauTh 10 500 kBT, a Takok HaBaHTaXyBaJIbHI MalllUHU
PI3HUX THUIIIB P IPOXOAIl BHOYXOBUM CIIOCOOOM.

Jly’ke BIIMOBIAAIBHUM €JICKTPONPUHAMAYEeM IIPH IMIArOTOBYUX POOOTax €
BEHTWJIATOP MICIIEBOTO MPOBITPIOBAHHS, MOTYKHICTh SIKOTO 3BUYAWHO HEBEIHU-
ka (10 — 40 kBt, B okpemux Bumnajakax jgo 110 kBT), ane Big HaaiiiHoi podoTH
SKOTO 3aJIeKUTh Oe3IeKa CTOCOBHO BHOYXY PYJIHHKOBOTO Ta3y.

Hapemiri, 10 enekTpornpuiiMayiB miJ3eMHUX BUPOOOK BITHOCSTHCS J1€011-
KM PI3HUX THUIIIB, TOYMHAIOYH 3 OpeMCOEproBUx, 110 MPU3HAYEHI JJIsl TPAHCIIO-
pPTYBaHHS JIIOJEH 1 BaHTaXIB, 1 3aKIHYYIOYM MAHEBPOBUMH, a TaKOXX TaKUMH,
10 CIYTYIOTh Y SIKOCT1 3aMO01KHUX TIPH BYTIeA00YBHUX KOMOaHaX Ha KPYTUX
1 TOXWJINX TUIacTax.

3 4yncna eIeKTPOYyCTAaHOBOK Y MiJI3EMHUX BUPOOKaX /10 CrokuBayiB | ka-
TEropii 3a cTyneHeMm 0e3nepediiHOCTI enekTporoctadyanns BigHocstbes: LI,
YCTaHOBKH TOJIOBHOTO 1 JIJIBHUYHOTO BOJOBIIJIMBY, YCTAHOBKH BEHTUJISTOPIB
MICIIEBOTO MPOBITPIOBAHHS Yy TYNMMKOBUX MIATOTOBYMX BUPOOKaX, BYIJIECOCHI 1

XOJIOIUIbHI YCTAHOBKH JUTSI KOHIUIIIFOBAaHHS MOBITPs B maxTi /11/.

1.3 MeToau BU3HAYCHHS] HABAHTAKEHb TPHUY0100YBHUX

MiNPUEMCTB

OCHOBHI NONOJHCEHHS PO3PAXYHKY ENeKMPUUHUX MEPEHC SIPHULOO00YEHUX
nionpuemcmes. ENEKTpUYIHI HABaHTAKECHHS T1IPHUYHX ITiAMPUEMCTB MalOTh CBOIO
creninQiky, 3aJIe)KHY BiJ] TIPHUYOTEXHOJIOTIYHUX YMOB, CE30HHOCTI, TMHAMIKH
PO3BUTKY TIPHUYUX POOIT Ta PsAY IHIIMX YHHHHKIB, SIKI IOBOJUTHCS BPaXOBY-
BaTH MPU BU3HAYCHHI PO3PaxXyHKOBOTO HABAHTXKEHHS. J[1s1 aHaAmI3y CriokuBa-

HOI MOTY>XHOCT1 €JIEKTPONpPUNMAaUIB 1 IPU PO3paXyHKaxX €JICKTPUYHUX HABaH-
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TaXEHb HEOOXIJHE 3HAHHS AESKHX (I3UYHUX BEJIUYHUH, SIKI XapaKTepU3yIOTh
CIIO)KMBaYl CJIEKTpOCHEprii Ta rpadiku iX HaBaHTakeHb /13, 14/.
CepenHe HABAaHTAXKEHHS y 3arajbHOMY BUIJISIIL 32 OyAb-SKUH BiIPI30K

4yacy BU3HAYa€ThCA 3 BUPA3iB:
t t
P .,=[Pdtlt;  Q,.,=[0dtIt.
0 o

CepellHE HABaHTAXKECHHS JA€ MOXKIIMUBICTh MPUOJM3HO OILIHUTU HUXKHIO
MEXY MOMJIMBUX 3HAY€Hb PO3PaXyHKOBOI'O HaBaHTaKEHHS. B yMoBax ekcruiy-
aTallli cepe/lHe HAaBaHTaKEHHS 3a MAKCUMAaJIbHO 3aBaHTaXKEHY 3MIHY — I1I€ BiJI-

HOILICHHS BUTPATH €NEKTPHYHOI aKTUBHOI W, ¢y @00 peaktuBHOT W | ¢y CHEp-
rii mpuitmMaya (rpynu npuiMadiB) 10 TPUBAJIOCTI 3MIHU B TOJIMHAX

P W, . It

cep.sm~ "la.cm

cM chp.S’M =W P.CM/tCM .

Cepennst akTMBHA a00 peakTHBHA MOTY>KHICTh 32 HAHO1JIbII 3aBaHTAXKEHY
3MiHY € OCHOBHOIO BEJMYMHOIO MPU PO3PaXyHKY HABAHTAXEHb TPyN MpHiiMa-
YiB.

Cepenns kBagpaTtuyHa (eeKTUBHA) MOTYKHICTh 34 TaHUM MTPOMIKOK 4a-

Cy BU3HAYAETHCS 3 BUPA3y:

Cepenne KBagpaTUYHE HaBaHTAKEHHS XapaKTepHU3ye KBaApaTU4HI rpadi-
KW, sIKI BU3HAYAIOTh BTPATy MOTY>KHOCTI B TIPOBITHUKY, IPOIIOPIIIHHY KBaaApaTy
HABAHTAKCHHSI.

MakcumanbHO TpuBalie (MaKCHMMallbHE) HaBaHTAXXCHHS BH3HAYa€ Harpi-
BaHHS MMPOCKTOBAHOTO EJIEMEHTY eJIeKTporiocTadaHHs. [IoHATTS «HarpiBaroumii
MaKCHMYyM» TIOB's3aHE 3 YaCOM TPHUBAJIOCTI MAaKCHUMyMYy HaBaHTAXCHHS, SKHU
OepeTbCsl y BUTIISAI CepeIHbOI BEeTUYMHU HABAHTAXKEHHS 3a MEBHUW TTPOMIKOK
yacy, Hanpukian 3a 10, 15, 30 abo 60 xB. KpiMm Toro, HarpiBaHHs MPOBIIHUKA
3QJIEKUTH B1JI MOr0 MOCTIMHOI yacy HarpiBaHHs. 3riiHO [HCTPyKIIii 3 MPOEKTY-

BaHHA GHCKTpOTeXHiIIHI/IX YCTAaHOBOK PO3PAXYHKOBC HABAHTAKCHHSA YMOBHO
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NPUIMAETHCA PIBHUM WMOBIPHOMY MaKCMMalbHOMY 3HAYEHHIO HABAHTA>KECHHSI
3a iHTepBaa vacy 30 xB, OJU3BKHI 10 TPHOX MOCTIMHUX Yacy HarpiBaHHS IPoO-
BIIHUKIB.

JUig 3HaXO/KEHHSI MAaKCHUMaJIbHOTO HAaBaHTa)KE€HHA P,, 3aCTOCOBYIOThCA
METOJH, 3aCHOBAHI Ha BU3HA4YCHHI P, BUXOAA4YH 3 CEpEeIHBOrO HABAHTAXKCHHS.
B IHCTpyKLii 3 MPOEKTYBaHHS €JIEKTPOTEXHIYHUX YCTaHOBOK MPHUBEACHI KpPHUBI
PO3MOIITy HaBaHTAXXE€Hb 332 TPUBAIICTIO JUIS TPYIH IMPUHMaviB OJJHAKOBOI I10-
TY>KHOCTI 1 3 OJIHAKOBUM Koe(illieHToM yBiIMKHEHHs. Ha mifcTaBi UX KPUBHUX
BU3HAYAETHCS KOCQIIEHT MAKCUMYMY 1 MaKCUMaIbHE HAaBAHTAXKEHHS TPUBaJIi-

cTio 30 XB.:

P ,=k,P

M~ ™u'cep -

[Ipu pocnipkeHH1 1 po3paxyHKaxX HaBaHTaKEHb BUHUKAE HEOOXITHICTh Y
BUKOPUCTAHHI NESIKUX OE3pO3MIPHUX MOKA3HUKIB rpadikiB, M0 XapaKTEpU3y-
I0Th PEXHUM POOOTH €JIEKTPOINpUiiMadiB 32 CTYNEHEM iX BUKOPHUCTAHHS 3a IO-
TY>KHICTIO a00 B Haci:

- Koe(iuieHT yBIMKHEHHs K,, — BIAHOIICHHS TPHBAIOCTI YBIMKHCHHS
npuiiMada y nukii tg 10 BCi€l TpUBAJIOCTI LUKITY :

ky@ :tB /TU:(tP+tX)/T y

ae tp —4ac pobotu; ty —yac XOJIOCTOro Xony;
- Koe(illieHT 3aBaHTaXEHHS K3 — BiTHOIIEHHS CEPEIHBOTO 3aBAHTAKCH-

HS 32 Yac yBIMKHEHHS /10 HOMIHAJIBHOT MOTYKHOCTI:

HOM '

k:)):PCp(t)/PHOM:PCpTI/;/P tB

KoedimieHT 3aBaHTaXEHHS 3MIHIOETBCS 31 3MIHOKO PEXKHMY PpPOOOTH
npuiiMaya i sl KOXKHOTO TEXHOJIOTIYHOTO MPOIIECY Ma€E CBOi 3HAUCHHS;

- KOoeQilieHT BUKOPUCTaHHS K, — BIIHOIICHHS CepeIHbOI aKTHBHOI O-
TYHOCTI eJIeKTpornpuiiMada (ado rpynu eneKTponpuitMayiB) A0 ii HOMIHAIb-

HOT'O 3HAYCHHA

Koy =P.oy /P

K~ ' cep HOM

21



CepenHiM Koe(IIiEHTOM BUKOPUCTAHHS (SIKIIO HEXTYBaTH K. K. J.) BBa-
KAETHCSI BIAHOIICHHS €JIEKTPOCHEPrii, Ky NMpuiMad ojep)kaB 3 MEpexl, mpa-

o104 3 (pakTuaHMMU 3HaUYeHHSAMH K, 1 K., 10 enexTpoeneprii, Ky BiH Mir Ou

BUKOPUCTOBYBATHU, MPAIIOI0YU 3 HOMIHAJIBHOIO MOTY>KHICTIO MIPOTSITOM BCHOTO

4yacy B JaHWUU MEePI0JI:

Ko =W, IW

a.MOJCIL. !

ne W, — eHepris, cioxuTa npuiiMadem 3a 3Miny; Wy — EHepris, sKa MorJjia

MOIMCIL.

6 OyTu cnoxwura ipu podori 3 k, =11 k, =1,

KoedimienT Makcumymy, 10 BITHOCUTHCA, SK MPaBUIIO, 10 TPYMOBUX

rpagikis, K, — BIAHOIICHHS PO3PaxyHKOBOIO HAaBaHTAXCHHs P, 110 CEPEeAHBO-
ro HAaBAaHTAXKCHHS 3a JaHUU MEPIOJ;

K =P, /P,q,.

Koedimient monury K, — BiZHOMmIEHHS po3paXxyHKOBOI (TIPH MPOEKTYBaH-
H1) a00 CIOUBAHOI (MPU EKCIUTyaTallil) MOTY>KHOCTI 10 BCTAHOBJICHOI:

kn:Pp/PHOM

Koedimient monuty He XapakTtepusye rpadik HaBaHTaKEHHS, OCKUIbKU
MOB'SI3y€ PO3PAXYHKOBE HABAHTAXEHHS O€3MOCepe/lHbO 3 HOMIHAIBHOIO MOTY-
KHICTIO €JIEKTPONpPUMadiB, YHUKAIOYN OOJIIKY BIACTUBOCTEW rpadika HaBaH-
Ta)XEHHS B SIBHIN (HopMmi.

B 3anexxHOCTI BiJl CTajli MPOEKTYBaHHS 1 MICLS PO3TallyBaHHS po3paxy-
HKOBOI'O By3Ja B CXEMI €JEKTPOINOCTauYaHHs 3aCTOCOBYIOThCS ab0 CHpOIIEHI,
ab0 TOYHI METOAM BH3HAYCHHS EICKTPUYHUX HaBaHTaKeHb. OCHOBHI METOJIU
BU3HAUCHHS €NEKTPUYHUX HABAHTAXEHB, 1110 BUKOPUCTOBYIOTHCS B JaHUH dac
Ha TIPAKTHUII 711 PO3PaxyHKIB, MOKHA MOIIUTH Ha!

— METOJU PO3paxyHKy HaBaHTaKEHb 3a MUTOMUMH MOKa3HUKAMH BHPOO-
HULTBA. J{0 1i€l rpynu BiIHOCATHCS METOJIM BU3HAUYEHHS PO3PaxXyHKOBOTO Ha-
BAaHTA)XCHHSI 32 TUTOMOIO BUTPATOIO €JIEKTPOCHEPT1i Ha OJUHUIIIO MPOTYKIII 1

3a IIMTOMUM HaBaHTaXCHHAM Ha OJUHUITIO BI/Ip06HI/ILIO'l' l'IJ'IOH_[i;
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— METOJ] BU3HAYEHHS PO3PaXyHKOBOTO HaBaHTa)XKeHHs Ha 0a31 BCTaHOBJIE-
HOT TIOTY>KHOCTI 1 pO3paxyHKOBUX KoediiieHTiB. [[o 11i€l rpynu ciif BigHECTH
METOJ] PO3PaxXyHKY 3a BCTAHOBJICHOIO MOTY>KHICTIO 1 KOS(IIIEHTOM TOIHUTY;

— METOJM BHW3HAYEHHS PO3PaXyHKOBOTO HABAHTAKEHHS 3a BEIMYHUHOIO
CEpEeIHbOI0 HABAHTAXKEHHS 1 PO3PAXYHKOBHUMH KOE(ILIEHTAMU, SIKI XapaKTepu-
3YIOTh BIIXWJICHHS PO3PaXyHKOBOTO HAaBAaHTAXKEHHs BiJ cepenHboro. o miei
IPyIU BIAHOCITHCS METOJU BU3HAYEHHS PO3PAXYHKOBOTO HABAHTAXKEHHS 3a Ce-
PEIHBOIO MOTYKHICTIO 1 KoeditieHToM (Gopmu rpadika HaBaHTAKECHHS, 3a Ce-
PEAHBOIO MOTYXKHICTIO 1 KOS(IIIEHTOM MaKCUMyMY 1 CTATUCTUYHUM METOJIOM
12,12, 13/.

Busnauenns pospaxynkoeoco nasanmasgicenus 3a NUMOMUMU NOKA3HUKA-
MU BUPOOHUYMEA.

Jlnst enekTponpuiiMadiB, sIKI MarOTh HE3MIHHI a00 Mano3MiHHI Tpadiku
HABAHTAXKEHb Y HAWOUIBII 3aBAaHTAXXEHY 3MIHY, PO3PaxXyHKOBE HABAHTAKCHHS
MPUNAMAETHCA TaKUM, IO JIOPIBHIOE cepelHboMY. JJIs TaKuX CHOKMBAYiB KOE-
GbilieHTH BBIMKHEHHS JIOPIBHIOKOTH OJIMHMUII, & KOS(DIIIEHTH 3aBaHTaKEHHS Ma-
JI0 3MIHIOKOTHCS .

Po3paxyHkoBe HaBaHTaXEHHS TaKUX CJICKTPONPHUUMAUIB TPU 3aJTaHOMY

00'eMi BUTTYCKY MPOIYKIIii BUBHAYAETHCS 3 BUPA3y

Pp:P =W VoI T oy s

cep.3m
ne W, — nuroma BUTpaTa €JEKTPOCHEPril Ha OJUHUII0 NpoAyKuii, kBr*rox;

\Y

., — O0'eM mpoaykiii, 0 BUMYCKAEThC 3a 3MiHY; T ,,, — TPUBAIICTh HaW-
O1/IBIIT 3aBaHTAXKEHO1 3MIHH.

3a HasgBHOCTI JaHMX IIPO IHUTOMI BUTPATH EIICKTPOCHEPTii Ha OKPEMHUX
arperatax ab0 TEXHOJOTIYHUX OIEpallisiX, PO3paxXyHKOBE HaBAaHTAXEHHS MOXKE

OyTu BU3Ha4YeHE 32 POpMYIIOI0:

SWIAE
P,=d—— 4P, ..,
d TM.a b

23



ne AE — BUTpATH €JIEKTPOCHEPTil Ha OKpPEMUX arperarax abdo TEXHOJIOTTYHHMX

omepauisx; P, ,,, — PO3paxyHKOBI HABAHTA)XCHHS 3aralbHOLICXOBUX MpHiiMa-

4iB 32 HAMOLIbII 3aBaHTAaXKEHY 3MIHY; I ,, , — YHCJIO F'OJMH BUKOPUCTAHHS MaK-

a
CUMyMY aKTUBHOTO HaBaHTAXEHHS IIE€Xy; N — YKCJIO arperarTiB 1 ONeparlii.
Po3paxyHkoBe HaBaHTaXKEHHS TPYNHU NMPUMaYiB 32 MUTOMOIO MOTYXHiC-

TIO Ha OJIMHUII0 BUPOOHUYOI IO BUZHAYAETHCS 32 (POPMYJIOIO

P,=PyF,

: LoD,
ne F — mioma po3MileHHs enekTponpuiiMadiB, M°; Py — mUTOMa po3paxyH-

- 2 - 2
KOBa MOTY>XHICTh Ha 1 M” o, kBT/M".

Busnauenns po3paxynkogozo nasanmasicenns 3a P, i Kg.

Po3paxyHKoBe HaBaHTAXKEHHSI JUJISl TPYN €JIEKTPONPUMAYIB, OAHOPITHUX

3a peKUMOM pOOOTH, 32 IIUM METOJIOM BU3HAYAETHCS 13 BUPA3IB:

,2 2
Py=kyBo; Q,=P,t9¢; Sp=4/Pp+Qp ,

ne K, — xoedimieHT MOMUTY TPyNHU €IEKTPONPUIMAaUiB, SIKUH MPHUIMAETHCS 32
NOBiIKOBUMHK MaTepiaiamu; g ¢ — koedimieHT peakTHBHOI MOTYXKHOCTI, IO Bi-
ANOBIJAE XapaKTEepPHOMY JJIsl JaHOI IPyIH NpHUiiMayiB.

Po3paxyHKkoBe HaBaHTa)XEHHS BY3JIa CHUCTEMH €JIEKTPOIOCTAYAHHS BHU-
3HAYAETHCS JTOJABAHHIM PO3PaXyHKOBUX HABaHTAKEHb OKPEMUX IpyH IpUiiMa-

4iB 3 ypaXyBaHHSM KOoe]illieHTa MOE€JHAHHS MaKCUMyMiB HaBaHTaXeHHA K, |,

n 2 n 2
Sp= %Pp +§Qp K, ;-

BusHaueHHs1 po3paxyHKOBOTO HABAaHTAXEHHS 3a BCTAHOBJICHOIO MOTYXK-
HICTIO 1 KOE(PIIIEHTOM MOMUTY A€ JIMIle HAOJIMKEHE 3HAUYCHHS, 1 TOMY MOXe
OyTH pEKOMEHIOBAaHE TIJIBKH JIJIs TOTIEPEAHIX PO3PAXYHKIB.

Busznauenns PO3PAXYHKOB020 HABAHMANCEHHA 34 PCep l kqb

BukopucTanHsi TaHOTO METOIY IPYHTY€ETHCS HA MOJOKEHHSIX TEeopii KMO-

BIPHOCTI, 32 SIKOIO PO3PaxyHKOBE HaBaHTAXEHHS IPYNH MpUMadiB XapaKTe-

24



PU3YETHCA ABOMA IHapaMETpaMu — CCpGI[HiM HaBaHTAKECHHSM 1 CTaHOapTOM Bi,[[-

XUJICHHS, B SIKOCTI SIKOTO 3pY4YHO 3aCTOCOBYBAaTH TPYIOBHI KoeilieHT Gpopmu
Kgp-

P03anYHKOBe HaBaHTaXXCHH: 3a UM MCTOAOM BU3HAYAECTHCA 3 BUPA3Y:
Pp = kqb Pcep.CM .

OTxe, HABaHTAKECHHS MPUUMAETHCS TaKUM, IO JOPIBHIOE CEPEIHBOMY
KBaJIpaTUYHOMY. B 3arajpbHOMY BHIAIKy II€ HE € 3aBXKIU MPUWHATHUM, aJie,
IUTSL pAly CTAOUTBbHUX Pe3yIbTYyIOUUX TrpadikiB HAaBAHTAXKEHHS TPYI €IEKTPOII-
puiiMayiB, CepelHE KBaJApaTUYHE HABAHTAXKCHHS MOXe OyTu Oe3MocepemaHbo
BUKOPHCTAHO Y SIKOCTI PO3PaxXyHKOBOTO.

Busnauenns PO3PAXYHKOB020 HABAHNAINCEHHA 34 Pcep l kM

[leit MeTON MOKJIaJICHO B OCHOBY BKa31iBOK 3 BU3HAUEHHS E€JICKTPUUYHUX
HABAHTAXKEHb B MPOMUCIOBUX YCTaHOBKax. Po3paxyHKOBEe akTHBHE HaBaHTa-
KEHHS TPYIU MPpUiMadiB 31 3MIHHUM rpadiKoM HaBaHTAKEHHS BU3HAYAETHCS 3

BHpA3y:

P,=k, P =k, kP,

p M= Ccep.3m M T6UKT HOM*

[1ix po3paxyHKOBUM HAaBaHTaXEHHSM MAE€ThCS HA YBa3l MaKCHUMaJIbHE Ce-

peaHE HAaBAaHTAXEHHS 3a IHTEPBAJ Yacy yCepeIHIOBaHHS

Tocep =kPecpsm=kokiP

M= cep.3m HOM 1
ne Ty — mocTiiiHa 4yacy HarpiBaHHsl MPOBIJHUKA, Y SIKOCTI 1HTEpBALy ycepe.-
HIOBaHHSI IIPUAHSTO IPOMIXKOK 4acy 7(.,,=30 xs.

KoedimienT MakcuMymy BHU3HAYa€ThCS 3 PO3PAXyHKOBUX KPHUBUX
k,=f (ne), (e n, — e(eKTUBHE YUCIO EJIEKTPONpPUIMAUIB) IPHU PI3HUX 3HA-
yeHHsX K, . UucnoBi 3HaueHHsX K, IS OKpEMHUX XapaKTepHUX TPYIT €IeKT-

ponpuiiMauiB OepyThCs 3 I0B1THUKIB.
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1.4 OcobauBOCTI BHOOPY METOAY ISl PO3PAXYHKY

HABAHTAKEHb CMOKUBAYIiB BYTrJIbHOI 200 PYJAHOI IAXTH

OCHOBHI NONOJICEHHS PO3PAXYHKY EeIeKMPUUHUX MEPENC 8Y2INbHOI axmu
JUis po3paxyHKy MiJI3eMHUX €JIEKTPUYHUX HaBAaHTA)KEHb BYTUIbHUX LIaXT
B JaHUM 4Yac HaOUIbII HIMPOKO 3aCTOCOBYETHCS METOJ KOe(ill€HTa MOIMUTY,
110 peKoMeHayeThes y /1, 3, 6/. Po3paxyHKOBHII MAKCUMyM aKTHBHOTO HaBaH-

Ta)KCHHS] BU3HAYAETHCS 3 BUPA3Y:

Pp :KnZPB

CT !

ne Y P, — HOMiHAbHA BCTAHOBIEHA TOTY)XHICTH IPYIH €ICKTPOIpHUIiMAYiB,
kBT; K, — rpynoBuii Koe(iieHT NONUTY.

Ile HaBaHTaXEHHS MPUUMAETHCS 32 OCHOBY PO3paxyHKIB IpU BUOOPI BCIiX
€JIEMEHTIB eJeKTpornocTadyants (kabeniB, TpaHc(hopMaTOpiB, arapaTypu), a Ta-
KOXX TIPY BU3HAYEHHI BTPAT HAIPYTH 1 €JIEKTPOCHEPrii B EICKTPUYHUX MEpe-
Kax.

KoedimieAaT monuty 3HaX0auThCS 3a (POPMYIIOIO
_ KK

K - '
Mg

n

ne K, — xoediuieHT 3aBanTaxeHHs; K, — KoediliEHT 0JTHOYACHOCTI poOOTH
eJIeKTpOoCoXKuBayiB; 77,, — KKJ| ctpymonpuiiMauiB, 3BU4aiHO MpHUIIMAEThCS
0,9, n,, — KK]I enexrpomepexi, npuiimaerbes 0,92-0,97 /3/.

Cepenne 3aBaHTa)XCHHS JBUTYHIB KOMOAfHIB BHCOKE 1 4acTo OyBa€ He
HIDKYE 332 TPUBAITY MOTYXXHICTh. TOMY MpH po3paxyHKax Koe(]iIlieHT 3aBaHTa-
KEHHS JIBUTYHIB KOMOaitHiB ciig npuiiMatu 0,6-0,8 roguHHOT OTYX)HOCTI 200
0,7-0,95 tpuBasioi motysxkHocti /6/. KoedimieHT 0 JHOYaCHOCTI MPU BXKUBAaHHI Ha
OYMCHUX poOOTaX KOMIUIEKCIB 3 MEXaHI30BaHUM KPIIUICHHSIM 3HAXOIUTHCS Y
mexax 0,85-1,0. 3rimHo mocmimkens Lentporinpomaxt /9/, koedilieHT TOMUTY

BU3HAYAETHCS 32 (HOPMYJIOIO
L&

ZPGCm ,

K,=0,4+0,6
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ne P, — BCTaHOBJIEHA MOTYXHICTh HAWOJIBIIOr0 €JIEKTPOABUIYHA A1IbHHUIII.

OCHOBHI NONIOXMHCEHHS PO3PAXYHKY WAXMHUX eIeKMPUYHUX MepPedxC 2IiPHU-
yopyonux nionpuemcms. BHU3HAUEHHS PO3PaXyHKOBOIO HABAaHTAXEHHS OKpe-
MUX BY3J11B CUCTEMH €JIEKTPOIIOCTauYaHHs TIPHUYOPYIHUX MIAITPUEMCTB a0o0 TIi-
JICTaHIII B LIJIOMY IPOBOJUTHCS 3a CEPEIHBOI0 MOTYXKHICTIO 1 Koe]ilieHTOM
Makcumymy. [Ipu 11boMy HaBaHTaXXEHHS PO3PAXOBYIOTh OKPEMO IJIsi TPYI CH-
JIOBUX €JIEKTPOINPUKMAUIB BIJIIIOBIIHO JO PEXXKUMY POOOTH, EIEKTPUYHOTO OCBI-
TJICHHS 1 CTATUYHUX KOHJIEHCATOPIB.

Po3paxyHOK peKOMEHIy€eThCSI POBOJIUTH 33 HACTYITHOK METOIUKOIO:

1. Jns Tpyn cUIOBUX MpUiiMadiB 31 3MIHHUM TpadikoM HaBaHTAKEHHS 1
pizHUME pexumaMu podotu Hampyrow 1000 B i1 Buiie, po3paxyHKOBI HaBaH-
Ta)XCHHS (AKTUBHE, PEAaKTUBHE, MOBHE) BHU3HAYAIOTHCS 3a CYMApHOK CEPEN-
HBOIO MOTYKHICTIO Y HAaWOLIbII 3aBAHTAKEHY 3MiHY 1 KO€(II[IEHTOM MaKCHUMY-

MY 3 BUPa3iB:
: ¢ o2 o2
PP:kMZ%Mi;Qp:ZP3Mitg¢; Sp: Pp+Qp1
| |

ne P, , Q,, Sy — po3paxyHKOBI akKTHBHA, PEAKTUBHA 1 [IOBHA MMOTY)XHOCTI BiJI-

noBiHO; P,,,; — cepeaHs akTUBHA NOTYXKHICTh Y HalOLIbII 3aBaHTAXXEHY 3MIHY

3M i
[ -1 TPYIIH eNEeKTPONPUIIMaYiB; N — YUCIIO TPYT EIEKTPONpHMadiB y By3mi; K,
— Koe(illieHT MaKCUMyMY, III0 3aJISKUTh BiJl CEpeHbO3BAKEHUX 3HAUYCHB Ky, 1
n,, JUIsl By3ja B LIJIOMY.

KoeoimieHT MakcuMyMy BH3HAa4Ya€Thes 3a kpuBumu K, = f (ne, kn) (pucy-

HOK 1.2).

Cepennpo3BakeHl 3HaUeHHS K, IS pO3paxyHKOBOrO By3ja BU3Haya-

€ThCA 3a (HOPMYIIOIO
n n
K gk :Z Pon z/z Pioai »
| |

ne P

won i — HOMIHAJIbHA AKTUBHA MMOTYKHICTH I'PYIIHN.

EdexkTuBHE 4nCIIO eIeKTponpHuiiMadiB BU3HAYAETHCS 32 BUPA30M
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n 2 n
2
ne:(ZPHOMiJ /ZP HOM i "
| |

2. IIpu HasIBHOCTI y BY3Jll CUCTEMU €JIEKTPOINOCTaYaHHs TPyl MpUiiMayiB
3 IPaKTUYHO MOCTIMHUM IpalKOM HaBAHTAXKEHHS PO3PAXYHKOBE HABAHTAXKEH-
HS 1X NpUIMAEThCS TaKUM, L0 JOPIBHIOE CEPEAHbOMY HABAHTAKEHHIO y Hal-
O1IBII 3aBaHTaXKEHY 3MiHY. To/l po3paxyHKOBE aKTUBHE HaBAaHTA)XCHHS BY3Ja

BU3HAYUTHCS SIK CyMa HaBaHTa)XeHb npuitmMayiB 1-1 Ta 2-i rpym, ToOTO
n n

Pp:kMZPSMi+ZP3Mj

i i
n .

ne > P, j — DO3paxyHKOBE aKTMBHE HABAHTAXCHHA /11 IPYIl NPUMMAYIB 3 MAJIo
i

3MIHHUM I'padikOM HaBaHTaKEHHSI.

Ky ™
J2F
l
281
"rnsﬂ"f
as
241 02
aF

\X a4
20F “\\ 25

““‘ Pucynok 1.2 — Kpusi koediui-

€HTIB MaKCUMYMY JUISl PI3HHMX

12 “\ C
’ ' ———  Koe(ilicHTIB  BHKOpPHCTAHHS

1 . |

g 20 40 17 20 ry Kk 3aJ€XKHO Bix N,
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Po3paxyHkoBe peakTUBHE HaBaHTaKEHHS BUZHAYAETHCS AHAJIOTTYHO.
3. JIns OCBIT/IIOBAJIBLHUX MPUHAMAaYiB PO3PaAXyYHKOBE HaBaAaHTAKCHHS TPHUIA-
Ma€eTbCA PIBHUM CEpPEHINA MOTYKHOCTI OCBITJIEHHS Y HAHOUIbII 3aBaHTaXEHY

3MiHY 1 BU3HAYA€THCA 32 BUPA3OM:

P,=P

Mo

K, P

n.o  HOM O’

ne K, , — Koe}illeHT NONNUTY 32 aKTUBHOKO MOTYXKHICTIO OCBITJIFOBAJIBLHOTO Ha-
BaHTaxeHHs; P, , — HOMIHaJIbHA OTYHICTh OCBITJIFOBAJIBHOI YCTAHOBKH.

[ToTy>XHOCTI pe3epBHUX 1 PEMOHTHUX €JIEKTPOINPUIMAYiB, a TAKOXK MPHUIi-
MauiB, 1110 MPAIOI0Th KOPOTKOYACHO (3aCyBKH, IIUOEPHU, APEHAXKHI HACOCU TO-
1110), MPHU MiAPAXYHKY CEPE/IHIX HABAHTAXKEHb HE BPaXOBYIOThCA.

[Ticnst po3paxyHKIB MiABOAUTHCS 3araJibHUM MiJICYMOK 3a PO3PaXyHKOBHU-
MU HaBaHTKCHHSMHU BCIX TPYI CIOXHUBAYIB 3 ypaxyBaHHAM PO3PAXyHKOBUX
HABAHTAXKEHb MPHUCTPOIB KOMIICHCAIIT PEAaKTUBHOI MOTYXKHOCTI (SIKIIO OCTaHHI
HaMIi4YeHi 0 YCTAaHOBKH) 1 BTpAT MOTYKHOCT1 B TpaHCcPopMaTopax.

OCHOBHOIO BEJIMUYMHOIO MPU PO3PAXYHKY ENEKTPUYHUX HABAHTAXKEHb €

cepenHs aktuBHa P, abo peaktuBHa Q,, MOTYXHICTb y HalOLIbII 3aBaHTa-

KEHY 3MIHY, SKa MOKe OyTH BH3HaueHa ab0 32 HOMIHAJHHOIO MOTYKHICTIO 1
Kayx - 3HaUeHHs KoedinieHTa Ky, I yCTaTKyBaHHS, B)KHUBAHOTO B TiPHUYOPY-
TTHIA MPOMMCIIOBOCTI, HABEJICHI B CITCIIaIbHIN JIITEpaTypl.

Ouyinka po3paxyHKOBUX 3HAYEHb HABAHMANCEHb NIO3EMHOI MepedxCci 8
ymosax 3anopizbkoeo JKPK. OCHOBHMMH CIIO)KHMBadaMHU €JIEKTPOCHEprii Ha-
npyroto 6 kB Ha mijacTaHIii, 10 KUBUTH MiA3EMHY CUCTEMY €JIEKTPOIIOCTavyaH-
Hsl, € €JICKTPOJBUTYHU HACOCIB, SIK1 PO3TAIlIOBaHI Ha BIAMOBIIHUX TOPU30HTAX.
IIpn po3paxyHKax BpaxOBYBaBCS KOC(IIIEHT 3aBaHTAXXCHHS 3HUKYBaJbHHUX
TpaHchopMaTOpiB 1 MPUBOAIB HACOCIB. PO3paxyHOK €IeKTpUIHUX HaBaHTaKCHb

npoBouBCs 3a popmoro P636-92 /13/.

Tabmuus 1.3 — PesyapTaTi po3paxyHKIiB €JIeKTPUIHUX HABAHTAXKEHD ITiICTAHIIIT

MII3EMHUX CIOKUBAYIB, 1 CEeKIis
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H Po3paxyHkoBa moryx- r Po3pa-
a- -
Ne Haiimeny- HICTH Py K XyYHKO-
npy- no- T
(dine- | BaHHA NpuU- Py o . y BU
ra, : 1337171 (0}
pa €IHAHHS B P, kBT KBAp S, kBA c0s ¢ CTPYM,
A
1 2 3 4 3) 6 7 8 9
LITT-ICC
$35 640 2019,4 | 1858,1 | 27442 264,07
¢ 43 [TIIK 640 361,6 368,9 | 516,6 49,71
¢ 501 LIIIIT 940 5 307,9 275,3 | 413,0 39,75
¢ 403,
401 L{ITIT 840 1400,3 | 189,6 1413 135,97
33, IIT-LI'C
(1)37 a 480H 1731,2 | 1131,7 | 2068,3 199,03
Bceboro no cekuii 1 6 5820,5 | 3823,8 | 6964,2 | 0,84 |33,3| 670,13

Po3paxyHOK mpueqHAHUX CHOXKHUBa4iB 6 KB BHKOHYETHCS IJisi KOXKHOTO
PIT 6 xB. Po3paxyHkoBe HaBaHTaX€HHs KOXKHOI CeKilii 30ipHuUX muH 6 kKB y
HOPMAaJIbHOMY PEXHMI PEKOMEHIY€EThCS MPUUMATH SIK JOOYTOK 3arajibHOro Ha-
BaHTakeHHs Ha koedirieHT 0,6, 10 BpaXxOBYye HEPIBHOMIPHICTh PO3MOJILITY Ha-
BAHTAKECHHS CEKLIIMH 301pHUX IIMH. B 00rpyHTOBaHMX BUIAJKAaX MOXKYTh Oy-
T BUKOHAH1 JIOJATKOBI PO3PaxyHKH IO BUSBICHHIO PO3PaXyHKOBOTO HAaBaHTa-
KEHHS N1 KOXKHOI cekiii 30ipaux muH PIT 6 kB, pesynbratn po3paxyHKiB Ha-
BeneHi B Tabaui 1.3 ta 1.4.

3anuc enextponpuitmMayiB B rpadu 1-3 npoBoAUTHCS NOPAAKOBO. B oqun

PSJIOK 3aHOCSTH eIeKTponpuiiMadi 3 ogHakoBuMHu Ky, 1 tg@. B 3amexxHOCTI Bif
koedimienTa Ky, 1 MOCTaBJICHHUX 3aj1a4 1010 TOYHOCTI PO3PAXYHKY, 3TiJTHO pe-

koMeHparii /14/, Bu3Ha4aeThcsi KOCQIIEHT PO3PAXYHKOBOTO HABAHTAKCHHSI.

PGBYJIBTYIO‘-Ii IMIOKA3HU KW HABAHTAXXCHHA HpeI[CTaBJ'IeHi HaCTYIIHUMH BHUPA3aMM:
n . n . 2 2
Pp:kMzPsMi’ Qp:ZP3Mitg¢’ Sp: Pp+Qp-
|
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Tabnuus 1.4 - Pesynbrat po3paxyHKiB €EKTPUYHUX HABAHTAXKEHD IM1ICTAHIIIT

IMI3EMHUX CIIOKHUBAYIB, 2 CEKI[IS

Po3paxyHKoBa NOTY:K- I'py Pospa-
Ne Haiimeny- | Ha- HICTH no- | L XYHKO-
T
(dine- | BaHHS npueE- | NpY- BHIA y BUH
pa aHanas | ra, B | P, kBt Q > CoS @ ¢ CTPYM,
kBAp | kBA
A
38, III-I1I'C
d - 688,32 | 442,73 | 818,4 78,75
34 480
¢ 502 LII1IT 940 686,30 | 383,34 | 786,1 75,64
¢ 400,
2969,46 | 2380,7 | 3806 366,23
406 LII1IT 840 6
HPII-III'C
2117,43 | 2160,21 | 3024,9 291,07
¢ 320 740
¢ 36 I1]IK 640 180,81 | 184,46 | 258,3 24,85
HIIT-ICC
1421,01 | 2840,4 | 3176 305,62
¢ 40 640
Bceboro no cexkiii 2 6 |8063,33 | 83919 | 11638 | 0,69 | 46,14 | 1119,9

BAJIOTO PEXKUMY 32 BIIOMUM BHPA30OM:

Sp

P BU,

OtpumaHi pe3ylbTaTH MOXHA BUKOPUCTOBYBATH JJIA aHajizy 00’eMy

JIst kaOenpHUX JIHIN, 110 KUBIATH MIACTaHIII0, BU3HAYCHUH CTPYM TpPH-

CICKTPUYHNX HABAHTAXKCHh B yMOBAX pEATbHUX TIPHUYMX TMiAIPHEMCTB.
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2. NPONYCKHA CMPOMOXHICTb
ICHYIOUUX WWAXTHUX MEPEX

2.1 PiBHi Hanpyru i iX BIUIUB Ha Po0OTYy

eJICKTPONPpUIMAaYiB

Hopmanbaa poOoTa mpuiiMadiB 3HAYHOIO MIPOIO 3aJIEKUTh BiJ SIKOCTI
CJICKTPUYHOI €HEePTii, IKa XapaKTepU3y€eThCsl PIBHEM HANpyTH Ha IIMHAX (3aTHU-
CKauax) eJNeKTPOIPUMaYiB B YCIX peKHUMax poOOTH MEpExi.

BinxuneHHss Hanmpyru Ha MIMHAX MIAXTHUX MIACTaHUIA B HOPMaJIbHOMY
pexumi nocsirae 10 %, a B okpemux Bumnajakax 15% 1 O11b111 BiJf HOMIHAJIBHOTO.
Konupanus nanpyru Ha muHax 6 kB ['3I1, mo po3milieHa Ha MOBEPXHI IIaXTH,
CIPUYMHEH] MYCKOM TMOTYKHUX CHUHXPOHHHX 1 ACHHXPOHHHUX 3 KOPOTKO3aMK-
HEHUM POTOPOM JIBUTYHIB 1 HEPIBHOMIPHUM PEXUMOM POOOTH MiAHOMHHUX Ma-
[II1H, CIIO’KUBAHA MOTYKHICTh SAKUX MPOTATOM OJHOTO MUKy PI13KO 3MIHIOETHCS
B1JI HYJISI IO MAaKCUMaJIbHOTO 3HAYCHHSI.

YMoBH poOOTH MITHOMHUX MalllMH BU3HAYAIOThCS, B OCHOBHOMY, IJTHOU-
HOIO 3aJISITaHHA KOPUCHUX KOMAJMH 1 KIJTBKICTIO TIPHUYOI MacH, sIKy HEOOXiIHO
MiTHATH 32 3MiHYy (100y), TOOTO BUPOOHWYOIO TOTYXKHICTIO maxTth. HaBaHTa-
KEHHS IIUX €JEKTPOYCTAHOBOK Ma€ IUKIiUHUM xapaktep (puc. 2.1). Ilpu npomy
30epiraeTbCs BIIHOCHA MOCTIMHICTh CHOKMBAHHS eJIeKTpoeHeprii 3a muki. [lpu
CTAJIOMY PEKHMI KIJIbKICTh IIUKJIIB pOOOTH MIAHOMHUX YCTAHOBOK MPOTSITOM IO-
JTMHYU TTPUOJIM3HO OfHaKOBa. MakcuManbHa KUTBKICTh ITUKIIIB 32 OJIMHUIIIO Yacy
3aJIC)KUTh B1JI TPUBAJIOCTI OJTHOTO IUKITY.

Bo/10B11JIMBH1, BEHTUJISTOPU 1 KOMIIPECOPHI YCTAHOBKH, 1110 B OCHOBHOMY
3a0e3MeuyloTh Oe3MeyHl YMOBM IMpalll Ha MIaxTax 1 pyJHUKAX, XapaKTepusy-
I0ThCS Oe3MepepBHUM PEXUMOM POOOTH. [X HaBaHTaKEHHS 3MIHIOETHCS BiIO-

BIJIHO 3MiH1 BOJIONIPUTOKY, MPOTSHKHOCTI TIPHUYUX BUPOOOK, a TAKOXK Y pe3yJib-
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TaTi MIJBUIIEHHS TEMIIEPATypH B 3B’SI3KYy 31 3POCTaHHSM TJIMOWMHU BIJIIPaIIio-

BaHHSI KOPUCHO1 KoManvHu. J{7s nmpukiany Ha puc. 2.2 npuBeaeHui rpadik Ha-

BAaHTAXEHb BOJIOBIVIMBHOT'O KOMILJICKCY B I[IJIOMY JIJISI IIIAXTH.
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(v}

INIMOMHHUX YCTAHOBOK
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3HauH1 KOJIMBAHHS HAMPYTH B MIJ3EMHUX MEPEkKaX MOXKYTh OyTH BUKIIU-
KaHl YaCTUMH ITyCKaMH MPUBOIB HACOCIB Ta caMO3anycCK Tpu(a3HUX IBUTYHIB.
OcTaHHIi MOXHa PO3MISAATH K TPYHOBUM MYCK JBUTYHIB 3 OyAb-sKOI IPOMI-
’KHOI IIBHJIKOCTI JIO SIKOi BOHU BCTHUIJIM 3arajibMyBaTUCS MPU KOPOTKOMY 3aMU-
KaHH1 a00 KOPOTKOYaCHIWA nepepsl kuBjieHHs. [Ipyu 3MiH1 HAaPyru 3MIHIOETHCS
1 CTpyM, IO 3a0MPAETHCA 3 MEPEXi ABUTyYHaMHu. UuM Oiibilie BITHOCHUM MO-
MEHT HABAHTAXKEHHS, TUM BUIIE CTPYM CTaTOpa aCHUHXPOHHOTO JIBUTYHA IIPH

3HIDKCHHI HapyTH.

s
)
i
:
+-
:
:

MoTyXxHicTb, KBT (kBap)
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: : : 23 i ey : : :
+ 3 H 3 “ M 3 i i i
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Yac, rog

Pucynok 2.2 - I'pajiku ejieKTPUYHUX HABAHTAKEHb
peryjiboBaHMX BOJOBIIIMBHUX YCTAHOBOK IIAXTH:

1 — aKTHBHA NOTY:KHiCTh; 2 — peaKTHUBHA MOTYKHICTh

PiBeHp Hampyru TakoX YWHUTH BIUIUB CTATUYHY CTIMKICTH MPAIIOIOUMX
nBuryHiB. OCKUIBKM MOMEHT aCMHXPOHHOTO JIBHUTYHA 3aJCKHUTh BiJ KBaJpara
HaIMpyTy, TO TIPH 3HKCHHI HAIIPYTH Y JBUTYHIB, IO MPAIIOIOTh 3 MOCTIHHUM
HAaBAaHTAKCHHAM, IIBUAKICTh 3MEHIIYETHCS 1 ABUTYHH MOXYTh 3yIUHATHCS, a
IIPU ITyCKY MTOYaTKOBUM MOMEHT BHSBIISIETHCS HEJOCTATHIM JIJISI PO3TOHY IPH-
BOZy. UuM OubIlIa MOTYXKHICTh JABUTYHIB IO BIJTHOIIIEHHIO JI0 TOTY>KHOCTI YKH-

BJIIYOTO iX TpaHchopmaTopa 1 UMM OUIBIIE OMip MEPEXl, TUM HIXK4Ye Oyje pi-
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BEHb HAIlPyTU Ha 3aTHCKayax JIBUTYHA, 10 MPUBOAUTHLCA y X171 a00 JBUTYHIB,
0 caMmo3amnyckaloThcs. [luTtanHs 3a0e3medeHHs CTAaTUYHOI Ta JUHAMIYHOL
CTIMKOCTI JBUTYHIB OUIBIII IOKJIQJHO PO3TJISTHYTI Y HACTYITHIM TJ1aBi.

KonuBanHs Hanmpyru Ha MIMHAX KUBJICHHS BiI0OpaXKarOTHCS Ha HOPMaJlb-
H1l pOOOTI CBITWJIBHUKIB, BUKIIMKAIOUN PI13KYy 3MIHY CBITJIOBOI'O MOTOKY, 3MEH-
IIYIOYM TEPMIH cTy>k0u Jiamn 1 T.7. Tak, npu 3HMKEHH1 Hanpyru Ha 2,5% cBIT-
JIOBUH MOTIK JIAaMI PO3KapIOBaHHS 3HUKYEThCS Ha 9%, a Mpu 3HUKEHH1 HaIpy-
i Ha 5% — Ha 17,5%. IligBuilleHHa HANpyryd y JaMIl pO3KaplOBaHHS MOHAJ
HOMIHAIBHY Ha 1 % Xoua 1 BUKJIMKA€E 30UIBIICHHS CBITIOBOI Biagayl Ha 2,2% 1
CBITJIOBOT'O MTOTOKY Ha 3,7%, ajle CKOpo4ye TEpMiH CIy>KOu Jiamit Ha 15% /15/.

3MiHa HalpyTH JIOMIHECHEHTHUX JaMIl Ha 1% BUKIIMKaE 3MiHY iX CBITJIO-
BOI'0 MOTOKY 1 moTy>HOCTi Ha 1 - 1,3%. Bigxuienns Hanpyru B OyJib-sIKy CTO-
POHY HETaTUBHO BIJIMBA€E HA TEPMIH CIYKOU JIFOMIHECHIIEHTHHX JiamIl. Tak, mpu
110% HOMIHANBHOI HANpPyTu TEPMIH CIIykOu ckopouyeTrhcs Ha 20—30 %, a
npu 3HKeHHI Hanpyru Ha 20—30 % 3amantoBaHHS Ta30pO3PSATHUX JIAMIT HE-
MOKJIMBE.

MakcumanbHu# J1arna3oH 3MiHU HANpyTH Ha MIMHAX KUBJIEHHS 3BUYaHO
BU3HAYAIOTHCS IS MAaKCUMaJIbHOTO 1 MIHIMAQJIBHOTO PEKUMIB HAaBAHTAKEHHS
[IaXTH, HAMpyra Ha 3aTUCKaX MPAIOI0YNX JBUTYHIB HE TIOBUHHA BIIPIZHATHUCSA
B1I HOMIHAIBHOTO OUThII HIK Ha 5%. TUTbKM B OKPEMHUX BHUITIaJIKaxX JIOIyCKa-
€ThCS BIOXWICHHS Hanpyru 10 10% Buille 3a HOMIHAIBHY. 3HIKCHHSI HAPYTH
OJ1s1 caMHX BUJIAJICHUX CBITUJIBHUKIB pOOOUYOr0O OCBITJIEHHSI TMOBHHHE OyTH HE
oinbiie 2,5% HOMIHAIBHOT HANpYyrd, a OIS caMHMX BHUAAJICHUX CBITHIJIBHUKIB
30BHIIIHBOTO 1 aBApiiHOTO BHYTPIIIHBOIO OCBITJICHHS He Oinbiie 5%. Haii6i-
JpIa HampyTa OUIS JIaMIl, SIK MpaBWiIo, HEe ToBMHHA OyTH Oubmie 105% HOMI-
HAJIBHOI HAIIPYTH JIAMII.

[Ipu mycky 1 caMo3amycKy JBUTYHIB 3aJIMIIKOBAa Hampyra V Ha IImHax
’KMBJICHHSI IOBUHHA OyTH HE HUXKYE 32 3a/1aHy BEIUUUHY V., IO 3AJICKHUTH Bi
XapakTepy CIOXUBayiB, YACTOTH 1 TPUBAJIOCTI MycKy ab0o caMo 3aIycKy, a Ta-
KO CIOCOO0Y JKMBJICHHSI IBUTYHIB.

BinHnecena 10 HOMIHAJIBHOTO 3aJIMIIIKOBA HANpyra MOBUHHA OyTH HE HU-

KUc:
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a) TIpY JKMBJICHHI JBUTYHIB 1 OCBITJIEHHS BiJl 3arajJbHUX TpaHCHOpPMATO-
piB: TIpH YacTux 1 TpuBaaux nmyckax — 0,9;

P PIAKICHUX 1 KOpoTKoyacHuX myckax — 0,8—0,85;

0) Ipu >KUBJICHH] ABUTYHIB 1 OCBITJICHHS BiJ OKpeMHUX TpaHC(HOpMaTOpIB
HE3aJIC)KHO BiJl 4aCTOTH 1 TpuBajocTi myckis 0,75—0,8;

B) IIpH JIFOMiHECIIEHTHOMY OcBiTiIeHHI — 0,9;

I') TIpY JKUBJICHHI JBUTYHA B OJIOIIl 3 TpaHC(HOPMATOPOM — OOMEKYETHCS
TIJIBKY MIOYaTKOBUM MOMEHTOM, 1110 BUMAra€eThCst st HOro po3rony /16/.

Takum yuHOM, MUTaHHS 3a0€3MEeUEeHHs] HEOOX1AHOTO 3HAYCHHS HANpPYTHU
JKUBJICHHSI Ta PIBHA ii 3MIHU MOBHHHI PETENBbHO PO3TISIATUCSA MPU PO3pOOII
CXEM BHYTPIIIHBOTO 1 30BHIIIHBOIO €JIEKTPONOCTAYaHHS PYAHUKIB, PO3PAXYHKY
IAXTHUX MEPEX, BUOOPI CIOCO0Y MYyCKY, MEPEBIPIl MOKIMBOCTI CAMO3AIyCKY

JBUTYHIB TOIIIO.

2.2 OniHKa rpaHMYHUAX MOKA3HUKIB CTATHYHOI CTIHKOCTI

eJIEKTPONPUIMAYiB CUCTEMH €JIEKTPONOCTAYAHHS

VY mporeci ekcrutyaTailii eneKTponpuiiMadi Mia3eMHOI MIaXTHOT Mepexi
3a3HAIOTh BIUIMBY PI3HOTO POy 30ypEHb, 110 MO3HAYAETHCS HA POOOTI BCIET CU-
CTEMHU B LIUTOMY. PO3DPI3HAIOTH Ba OCHOBHI MOKAa3HUKH OLIIHKKA POOOTH CHUCTeE-
MU — CTaTU4YHA 1 AUHAMIYHA CTIMKICTh. CTaTUYHA CTIAKICTD — 1I€ 3JaTHICTh CHUC-
TEMH BiJTHOBJIIOBATH IMOYATKOBHIA PEKHUM ITiCIIsI MaJIoro Horo 30ypeHHs abo pe-
KUM, Jy’Ke OJM3bKUN JI0 MOYAaTKOBOTO (SIKIO 30yprotoua Jisi He MPUIIMHEHA).
JluHaMIYHA CTIMKICTh — 1€ 3JaTHICTh CUCTEMH BiJHOBIIIOBATH ITOYATKOBHUM CTaH
Micsl BEIMKOro 30ypeHHs a00 CTaH, MPaKTHYHO OJMW3BKHAN J0 MOYATKOBOTO
(TormyCTUMOTO 3a YMOB €KCILTyararii cuctemu). [lpomecu, mpu sakux crucrema
NIEPEXOIUTH 3 OJTHOTO CTAaHy B 1HIIHH, MPUWHITO HA3WBATH NEPEXITHUMH, PO3-
PI3HAIOTH HOpMaJIbHI 1 aBapiiiHi mepexiaHi mpoiecu. HopManbHi mepexiaHi
MPOIIECH BUHUKAIOTh y Pe3y/bTaTi 30ypeHb y BUTJISA/I PI3KUX 1 CYTTEBUX 3MIH
PEKUMY CHCTEMH. IXHBOIO TIPUUMHOIO MOKe OYyTH 3MiHA CXEMH 3'€JIHAHHS CHC-
TEMH, sIKa BUHUKAE, HAMPUKIAJ], IPU BIIKJIIOUYEHHI arperatiB a0do JIHIN eJIeKT-

poniepeaadi, ikl HECyTh 3HAYHI HABAHTAXKECHHS; MPU HOPMAIbHOMY BKJIFOYEHHI
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a00 BIJKJIIOUCHHI JIIHIT 3 BEJIMKOIO 3apsIHOIO TTOTYKHICTIO TOIIO. ABapiiiHi Iie-
pPEeX1JHI TPOIIECH, 10 BUKJIMKAHI KOPOTKUM 3aMUKAHHSM 1 HACTYITHUMH BIJK-
JIOYEHHSAMM aBapiiHUX JUISHOK, & B JIEIKUX BUIAJIKaX iX MOBTOPHUMH BKIIIO-
YeHHSMHU, OOOB'SI3KOBO BUMArarOTh MpPU aHali31 00Ky HeniHiiHocTen. Ilicns
HOPMAaJIBHOTO TEPEXITHOTO ad0 aBapiiHOTO PEXUMY, 110 3aJ0BUIBHO 3aKIHUY-
€TBCS, CUCTEMA MTOBEPTAETHCSA IO CTAJIOTO PEXKUMY, BUXITHOTO a00 MPaKTUYHO
onu3pkoro 10 Hboro. CyTTeBo, 00 1el peXUM BiAOyBaBCs 3 MapameTpami,
K1 PUAHSATI Y pO3paxyHKax, 1 SKIIO BIOYBCs, TO OyB OU CTIHKUH 1 TIOCUTH Ha-
TIAHMM 11 TOTO, 00 CHCTeMa MOTJIA JIOBTO MPAIfOBaTH, HE OOSYHNCH BITHOCHO
HEBEJIMKUX BUIMAJKOBUX 3MIH (MalnX 30ypeHb), sIKI HE TOBUHHI IPUBOAUTH 10
nopyuieHHs ii crifikocti. [lepexiguuii pexxuM 1 HaUOLIbII BaXKJIMBI JJIsL BIJIIO-
B1/IHOT 1H)KEHEPHOI 3aJ1aul MPOLIECH, SIKI BXOJATh A0 HhOTO, TAKOX MMOBUHHI Bi/I-
MOBIJIaTH TIEBHUM BUMOTaM, Ki (QIKCYIOTh AKICTh MEPEeXiTHUX mpoleciB. [Ipu
OITIHII SKOCTI TIEPEX1AHUX MPOIIECIB HEOOX1THO, 00 3aXO0/I1, IO BXKUBAIOTHCS
JUTSI TIOJIIIIIEHHS SKOCT1, OyJIM €KOHOMIYHI, a TaKOX 00 3MIHM TMapaMmeTpiB
pexXuMy, SIKl BiAOYBAaIOThCA, HE MOIJIM CyTTEBO 3HU3UTU SIKICTh €HEpPromnocra-
YaHHS CIOXHUBayiB. [[Jis 11bOro Hacammepea HeoOXiaHo, 100 mepexiaHI mpoiie-
CH, IO PO3TIISIAIOTHCS, 3aKIHIYBAIUCS JOCHTH IMIBUAKO. Tak, HANPUKIIAMI, SK-
[0 MOINTOBX (3MIHA) HABAHTAXKEHHS a00 sKa-HEeOyab KOMYTalliiiHa omeparlis
OyJie BUKJIMKATU TPUBAJII KOJWBAHHS HAMPYTH Yy CHOXKHUBAYiB, TO MEPEXiTHUMA
npoiiec Oy/ie He3aJOBUILHUM 32 YMOBaMU 3a0€3ME€UEHHS CIIOKUBAYIB €HEPTIEI0
BIAMOBIHOT sIKOCTI. He3amoBuibHUM Oy/ie 1 AKICTh IEPEXIAHOTO MPOIECY, SKIIO
BHACJIJJOK HbOTO BUHUKHYTh HOB1 NIEPEX1/IHI MIPOLIECH, SIKI B KIHLIEBOMY paxyH-
Ky MOXYTh IPU3BECTH JI0 HECTIMKOCTI CHCTEMH a00 HEMPHUITYCTHMOTO 3HMKCH-
HS SIKOCTI €HEPrii, IO BIAAAEThCA crokuBayeBl. He MoXxHa BBakaTH mepexij-
HUM TIPOIEC 3aJ0BUIBHUM, SKIIO ITICISA HOTO 3aKIHYCHHS CHCTeMa OyJe MaTh
MaJui 3amac CTIMKOCTI. [Hakme KaxKydu, mepexigHl MpoIecH, 0 CKIAIAlTh y
CYKYHHOCTI MEpEeXiAHUI pexuM, MOBUHHI OyTH TaKuMH, 1100 Mmicis iX 3aBep-
IIICHHS BCTAHOBUBCS PEXHM, 1[0 BiANOBIIa€ IEBHUM BuMoram /16/.

Oco0MBO BaXXJIMBO iX JOTPUMAHHS ISl PEKHUMY, IO BCTAHOBIIOETHCA
micis JikBigamii aBapii. 1[I BUMoOru BKJIIOYAIOTh 3a0€3MEUeHHS 31IMCHEHHOCTI,

CIIOCTEPEKYBAHOCTI 1 KEPOBAHOCTI PEKUMY, 1110 BCTAHOBIIIOETHCS (CAMOBCTAHO-
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BJIIOBAHOT0). Y BHIAJIKy TPUBAJIOTO ICHYBaHHS e PEXUM MOBUHEH BiAMOBI-
ATy 1 TUM YOTUPHOM BUMOTaM, sIKi Oy cpopMysibOBaH1 CTOCOBHO /IO TTOYaT-
KOBOTO PEXHMMY 1 Hacammepes CTIMKOCTI, SK OCHOBHOI CKJIaJIOBOi KHBYYOCTI.
SKII0 CaMOBCTAHOBIIIOBAHUN PEKUM HE 33JI0BOJIBHSE OyIb-SKUM 13 TPOIIOHO-
BaHUX BUMOT, TO BiH MOBUHEH KOPUTYBATHUCS, a00, SIK 1HO/A1 KaXyTbh, IOBUHEH
OyTu BBEACHUH B JOMMYCTUMY 00JIACTh.

PosristHeMO HOKIaIHO IOKA3HUKH, IO BITHOCITHCSA IO CTIMKOCTI CHCTE-
MU TOOTO CIIPOMOYKHICTh CUCTEMH BiJTHOBJIIOBATH CBiM MOYATKOBHI CTaH, HOP-
MaJbHUNA pOOOUYUN pexuM ad0 PEXHUM, TPAKTUYHO OJM3BKHI JO HHOTO, IMICI
SAKOTO-HEOY b (BEJIMKOTO YU MaJor0) MOPYIICHHS I[bOTO PEXKUMY, 1HAKIIIE 3Ba-
HOTO 30ypEeHHSIM.

Cratu4Hy CTIHKICTb, pO3IJISIAAIOTh Y IBOX ACIEKTaX:

- AK BJIACTHBICTb 3a/IaHOTO YCTAJCHOTO PEXUMY CAMOBIIHOBIIOBATHUCS
MIPU MI3€pHO MaJUX BIIXWICHHSIX MapaMeTpiB peKUMYy MOTO BiJl BUXIIHHUX 3HA-
YeHb, a HE «CIIOB3aTU» BiJ HUX;

- SIK BJIACTUBICTh YCTAJICHOT'O PEXUMY, IO TMOCTYIOBO IMOTIPIIYETHCA,
MPOTHCTOATH MMM BIIXWUJICHHSM 1 KOJMBAHHAM aX 70 JESKOTO TPaHUIHOTO
pEXKUMY.

JluHaMiuHy CTIHKICTh, PO3TJIAIAI0TH TP BEJIUKUX (3a3BUYall HEJIHIMHUX )
BIIXWJICHHSI TIApaMETPiB, Kl YaCTO CYMPOBOKYIOTHCS 3MiHAMU KOHDiryparrii
Ta MapaMeTpiB €IEKTPUYHOI CUCTEMHU (YMCIia MPAIOI0YMX €JIEMEHTIB) Ta 3Ha-
4eHb iX mapamerpis /17/.

Jliist 3a0e3nedeHHs CTIMKOCTI CUCTeMa ITOBHHHA IPAIOBATH 3 JISIKUM 3a-
macoM, IO XapakTepu3yeThes KoedirieHToM 3amnacy K3, ToOTO Mpu Takux Ia-
pameTpax peXuMmy, siKi BIIPI3HSAIOTHCS B K3 > 1 pa3 Big KpUTUYHUX — THX, TPU
SAKUX MOKE BIIOYTHCS TIOPYIICHHS CTIAKOCTI. J[J1s1 BU3HAaYeHHS 3amacy CTIHKOC-
Ti B TaKii (sKa mpairoe abo MPOTHO30BaHA) CUCTEMI, TTapaMeTpH SKO1 BiJoMi, 1
1Sl BUOOPY 3aXO0/I1B, 110 MOJNIMNIIYIOTh CTIMKICTh, HEOOX1IHUM aHam3 (po3paxy-
HKH) CTIMKOCTI 3 BU3HAUCHHSIM KPUTUYHUX MapaMeTpiB. Y psjl BUNATIKIB HEOO-
X1AHUM Tiepexija 0 3a/a4 CUHTE3y, HAPUKJIIA] JO 3HaXOIKEHHSI 3MIH TTapameT-
piB pexxumy y vaci: /1p = f(t), ToOTO BCTaHOBICHHIO BHY TIEPEXiTHOTO TPOIIE-

Cy 3 BUSIBJICHHSIM BIUIMBIB, 1110 BHOCSITHCS 3a JIOMIOMOT'O0 MPUCTPOIB CUCTEMHOI
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aBTOMATHUKH, K1 JOAaTyTh MEPEXiTHOMY Mpolecy OakaHWM 3 THUX YW 1HIIUX
MIpKYBaHb XapakTep. Bubip mpucTpoiB Ta 3axojiB, IO AIIOTH ITiJ Yac MPOTi-
KaHHSI TPOIECY, HAMPUKIIAJI, TAKUX, 0 COPUSIOTh BIAHOBJICHHIO CHHXPOHIZMY
Mic/ig MOro MOPYIIEHHS 1 3a0€3MeUyl0Th UM PE3YJIbTYI0Uy CTIUKICTh, BIJIHO-
CUTBCS JI0 3aBJIaHHA YIIPABJIIHHS MEPEXIAHUM IPOLIECOM.

B 1iif rinaBi JOIIIBHO PO3TIISIHYTH MPOCTIII BUNAAKU CTIMKOCTI CUCTEMU
IPY PI3HUX BUIAJKAX CIIOB3aHHSI.

llosinvui 3uudicenns wanpyeu. TpuBallli TOBUIbHI 3HWKEHHS HAIMpyrd B
PO3MOAUIHPHUX Ta KUBHJIBHUX IIAXTHUX MEPEKax MPU3BOAATH 10 PALY SBHIII, 3
SAKUMU JOBOJUTHCS paxyBaTUCS IIPHU aHAIII31 IEPEXITHUX MPOLIECIB B CUCTEMAX
eJIEKTpoIocTayaHHs maxTtu. Tak, 3HmkeHHs HanpyTu Big Uy 1o Uy npusBoauTh
710 3HIDKEHHS 3aacy CTaTUYHOI CTIMKOCTI IBUTYHIB.

Y CUHXPOHHUX Ta aCHHXPOHHUX JBUTYHIB 3aIac 3HIKYETHCA Bij

K3ch :(EU%_ POj/ I:)O Ho K32CH Z(EU%_ PO)/ P )

K 1ac :(Pml - Po)/ Po 1o K = (sz - P01)/ Po1

(Po HE 3MIHIOEThCS TIPU 3HWKCHHI HANIPYTH; BBaXKaroun, mo P =M , npuitmemo

1 BiI

Pu=Ugy? ; Py =U;? ). Mexaniunuii MoMeHT HaBaHTaxeHHS M, =P, 3miHIo-
€THCS 31 3MIHOIO KOB3aHHS, SIK€, Y CBOIO UEPry, 3aJIKUThH Bl HANIPYTryu. 3HAYECH-

Hst Py MOYKE BU3HAYATHCSI 32 BiJOMUAM BHPa30M
_ q _ g
Py =cll-s,) : P = cll-s,) ,

1€ ¢ — MOCTIMHUKN KOePIIIEHT; S, 1 S; — KOB3aHHS B HOPMAJILHOMY PEXUMI Ta
pEKUMI 3HUKEHOT HANPyTH, (| — MOKA3HHK, [0 XapaKTEPHU3ye BUJ CTaTUYHOI

XapaKTEPUCTUKH.

Jl71st Oy1b-SIKOTO PeKUMY ABUTYHA 1ICHYE CITIBBITHOIIICHHS

UZRs/[R? +(xs)’]=2P,s,,s/[s* + 55,1 =c(L—s) .

Kp

OTxe, KOB3aHHS S;— MOKe OyTH 3HANUJIEHO 13 CITIBBITHOIICHHS
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UG [so/1(1-50)" (2, +5% J1=Ufsy [(1-50)" (52, + L)1

JInst BU3HaYeHHA S; BUKOHAEMO IMEPETBOPEHHS, TOAl Ipu ( = 1 MoxkHa

OTpHUMAaTH PIBHSIHHS BUIY
3 —s?+ As,—B=0.

Posrasgaroun nporecu B IBUTYHAX HaBaHTaKCHHS MPH 3HWKCHHI HaIpy-
I'¥, HEOOX1JIHO 3ayBa)KUTH, 1[0 3POCTaHHS CTPYMY, SIKE BIIOYBA€ThCS MPH IHO-
My, MPU3BOAUTH 0 OLIBII 1HTEHCUBHOIO 3HIKEHHS HAMPYTH B MEPEXK1 KUB-
JIEHHS, 1110, 3 OJTHOTO0 OOKYy, HECIIPHUATIMBO MO3HAYAETHCS HAa POOOTI BCI€T cHC-
TE€MH, a 3 1HIIOTO MPU3BOAUTH /10 301IbIICHHS HarpiBaHHs oOnagHaHHA. Oco0-

JMBO LI€ BIJHOCUTHCA O aCUHXPOHHUX ABUTYHIB, Y SIKMX CTpyMu ctaropa lq i
potopa |, pi3K0O 3pocCTaroTh 31 3HMXKEHHSM Harnpyru. Ha puc. 2.3 nokazanuii

XapakTep bOro 3pOCTaHHs, a Ha puc. 2.4 HaBeJIECHO NMPUOIN3HI 3aJIEKHOCT1 Bi-

AHOCHHUX TPHUBAJINX IICPCBUIIICHDL TCMIICPATYypPHU 9*, 1O ITOKa3yIOTh BIIJIMB 3HU-

’KEHHS HaIllpyTyd Ha HarpiBaHHs JIBUTYHIB.

[Iporec mepekuganHs IBUTYHIB. Y aCHHXPOHHOTO JIBUTYHA € TUTHKU OJHA
00J1acTh CTIHKOT pOOOTH - 00JIACTh, IO JICKUTHh MK CHHXPOHHOIO IIBUIKICTIO
Ta MIBUIKICTIO, 110 BIJIMOBi/Ia€ KPUTUYHOMY KOB3aHHIO. O0IaCTh MK KPUTHY-
HUM KOB3aHHSIM 1 KOB3aHHSIM, 110 JIOPIBHIOE OJIMHUIII, € HECTiHKO0. B HOpMa-
JBHUX YMOBAaxX JBUTYH NIpAIlO€ HA CTIHKIM YaCTHHI XapaKTEPUCTUKH (IUISHKA

0-S,, Ha puc 2.5 a) 3 KOB3aHHsM, 110 MEHILIE KPUTHYHOTO.

Opnak mpu 3HUKEHHI HaMpyrd abo 30UIBIICHH] MEXaHIYHOTO 00epTasb-
HOTO MOMEHTY JIBUTYH MOJKE ONHMHHWTHCS B KPUTHYHOMY PEXKHMIi (TOYKA d»).
[Ipu nonanpioMy 3HUKEHH] HAMPYTH TOYKA, 10 XapaKTEPU3Y€E PEXKUM, Mepeil-
Jie Ha CHajarouy YaCTUHY XapaKTePUCTUKU (IIISTHKA d3 ds); JBUTYH OyJie Tajlb-
MYBAaTHUCS, CTPYM 1 pEaKTUBHA MOTYXHICTb (puc. 2.5 6) OyayTh pi3Ko 3pocTaTH,
a MOTIM JIBUTYH 3YIIUHUTHCA «TIEPEKUHETHCS» (TOuka as). [Ipu He3MmiHHIN Ha-
Mpy3i, M0 JIOPIBHIOE KPUTHYHIHM, NPOLIEC 3YNUHKU i€ TaK, SIK 1€ MMOKa3aHO Ha
puc. 2.5 0, B. 3a3BUuail JBUT'YHHU, AKI MIJAKIIOUEHI 10 IUH HANPYTH, HE3aICXK-

HOT BiJl X peKMMy, ITPaLIOIOTh 3 BEJIMKMM 3allacoM CTilkocTi. Ix poboue koB-
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3dHHA 3HAYHO MCHIIC KPUTHYHOI'O, a MaKCHUMaJIbHUHN 06€pTOBKﬁ MOMEHT Haba-

rato Ouibiie podouoro: (1,5...1,7)M,,.
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PucyHnok 2.3 - BnJjiuB 3HUKEHHSI HAIPYTH HA CTPYM ACHHXPOHHOT'O IBUTYHA NP

HOPMAJIbHIN YaCTOTi TA HOMiHAJILHOMY HABAHTAKEHHI:

a - BigHocHuii ctpym cratopa |, /1y, B 3aaexnocti Bix manpyru U, npu pis-

HUX 3HAYEHHSX CTPYMY, IO HAMATHivy€, L, = | p / lo; 5 6 - BitHOCHMIA cTpyM

porl,/ 1, B3anexnocri Bix nanpyruU, ; B - cxema 3aMilieHHs ABUTyHA

By
15

13

Pucynok 2.4 - 3oHa 3MiH BiIHOCHOIrO me-

oo PEeBHUIICHHS TeMIepaTypu OOMOTKH CTa-

TOpPA JABUIYHIB €IUHOI cepii A mpu HOMI-

HAJIBHIN 4aCTOTi Ta HOMiHAJILHOMY HaBa-

75 085 &35 g4, U,
4 10 U=

HTAKeHHI B 32JI€2KHOCTI BiJl HATIPYTH
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B nux yMoBax BiIXWJIEHHS HAIPYTW Ha IIMHAX OJMHUYHOTO JIBUTYHA HE €
HeOe3NMEeYHUMH 3 TOYKH 30PYy CTIMKOCTI ABUTYHIB 1 JIMIIIE Ty>KE BEJIMKI 3HM)KCH-
H Hampyru Ha iX mmHax (6mm3bko 20-30%) mpus3BOASTH 10 MEPEKUIAHHS.
3pocTaHHs CIIOKUBAHHS PEAKTHBHOI MOTYXXHOCTI MOYKE NMPUBOIUTH JO 3MCH-
IIICHHST HAIIPYTH B MEPEXKI, sIKa )KUBUTHh HABAHTAKCHHS, 1 CTUMYJIFOBATH PO3BHU-
TOK JJABUHU HAIMPYTH.

5)

0 ) °/°
J00

200

100

~2

\§~~
TJ —~‘~-—-——

i — A

0 1 é J “f t*= t/ TJ

Pucynok 2.5 - XapakTepucTUKH aCHHXPOHHOI0 IBUT'YHA NIPH Pi3HUX

SHAYCHHAX HAIIPYI'A ;KUBJICHHA, IIIO HE 3AJICKUTDH BiI[ PECKUMY

[Ipu >xuBJIEHHI TPYNH JBUTYHIB BIJl JDKEpesia CyMIPHOI TTOTY>KHOCT1 B pe-
3yJbTaTi JIABUHHM HAIpPyTH MOXKE BiIOyTHCS NepeKumaaHHs 1 npu Mamux (23%)
BIIXUJICHHSIX Hanpyru. Taka CUTYyarlisi CIOCTEPITaEThCs B IIAXTHIA Mepexi, Ko-

JIM Tpyna MOTYKHUX MPUBOJIB MIIKIIOYAETHCS 10 JKepena (TpaHchopmaTopa)
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CYMIpHOI MOTYKHOCTI. Tak sIK eeKTPONnoCTa4aHHs 3A1MCHIOETHCA MOCIIIOBHO,
TO 3HWKeHHA Hanpyru Ha L[311 nmpusBene no 3umxeHHs Hanpyru Ha LIPIT Tomo.
[{s1 0oco6muBICTh MOOY/IOBH IIAXTHOI CUCTEMH I1J3EMHOTO €JIEKTPOIOCTaYaHHs
BUKJIMKA€E HEOE3MNEeKy CIOKMBAHHSI POOOUYNX CTPYMIB BHIIC HOMIHAIBHUX 1 «II€-
peKuaHHsS» ABUTYHIB. [Ipy BUHHMKarO4YOMY pexumi, epeKTUBHUM 3aco00M Oy-
Jie CIpalbOBYBaHHS 3aXMCTY, 3 HACTYITHUM BIAKIIOYEHHSM HEBIJMOBIIATBHUX
criokuBaviB. J[aHWW 3axia MABUINYE CTIAKICTh CUCTEMH, aje MPHU3BOJUTH O
3HIKEHHS TIPOTyKTUBHOCTI IIAXTH.

Piski sminu pescumy 6 cucmemax enekmponocmayanus. Pi3ki 3MiHU pe-
KMMY 3a3BHuail BiI0yBarOThCS B TPhOX Bunaakax /18, 19/:

1) aBapist (KOpOTKE 3aMUKaHHs) 200 MEPEBAHTAKEHHS B PO3MOAUIBYINA a00

KUBUJIbHIM Mepexkl Ta nojanblie Woro ycyHeHHs. Hamnpyra B momeHnT t=0
3MEHIyeTbesa Bif 3HadueHHs U, go U,, a motim, micis 3akiH4eHHS 4acy t,
3HOBY BIAHOBIIOEThCA J0U,, MpUUOMYy pEXHUM [BUTYHIB HAaBAaHTAKECHHS HE
BIUIMBAE HA XapaKTep 3MiHH;

2) BIAKJIFOYEHHS JBUTYHIB (By3J1a HaBaHTaXEHHS) BiJl Hanpyru (mepepna
’KUBJICHHSI) Ta MIJKJIIOYEHHS Horo dyepe3 Jeskuil yac t;, B IIbOMYy BUNAAKY
U, =0;

3) 3MiHa MOMEHTY OMOpPY B 3B'SI3KY 31 30UIbIICHHSIM HABAHTAKECHHS Ha
npuBogHOMy MexaHismi (M, = M,) a6o 3menmennsm ioro (M, <M,) 3 moxa-
JBIIUM B1ITHOBJIEHHSM (uepe3 t; ) KonuiHboro MoMeHty My.

Po3rasiueMo Bci 1l BUNAAKU CHOYATKY CIPOIIEHO, 3 TUM 11100 3'scyBaTu
OCHOBHY (PI3MUHY KapTHHY MPOIECY Ta OCOOIMBOCTI MOBEAIHKA ACUHXPOHHUX
JIBUTYHIB MPUBOJIIB HACcOCIB Harpyrow 6 kB. BianmoBiHO 10 1IbOTO HEOOX1THO

OPUIHATH, 10 MEXaHIYHUI MOMEHT HaBaHTa)KEHHS JBUTYHIB M35 3MIHIOETHCS
CTpUOKOM TUIbKM B MOMEHTH yacyt =0, t =t,, enekrpomexaHiyHuii MoMmeHT M

MO>Ke OyTH BU3HAYEHUH 3TiHO CTATUYHOI XapaKTEPUCTUKH, a IEKTPOMAarHiTHI
nepexiHl IPoIeCH Y ABUTYHAX HE BPaXOBYIOThCS, TOMY 110 BOHH B OLIBIIIOCTI
BUIIAJKIB MOPIBHSHO MaJIO BIUIMBAIOTh Ha JOCIIHKyBaHi mporecu. [Ipumycru-

MO, 110 200 Hampyra 3MIHIOEThCA TaK, SIK 1€ MPEJCTaBICHO Ha puc. 2.6 a, abo
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MOMeEHT omnopy M, .. — ak Ha puc. 2.6 6. Y Oyap-KoMy BUIIAJKY B1JI0OYBa€ThCS

HaKWJl HABAaHTAXXEHHS, IKMI1 MOK€ BUKJIMKATH HECTINKICTD.

Hakua HaBaHTa)XEHHS Ha aCUHXPOHHUU JBUTYH. 3MiHA HAllpyru Mepexi
KUBJIEHHS a00 MEXaHIYHOI'O0 HAaBaHTAXECHHSA Ha Bajly JABUTYHA OJIHAKOBO BH-
KJIMKA€ 3MIHYy KOB3aHHs. 31 3MEHILIEHHSIM Hampyru ado 3pOCTaHHAM MOMEHTY

KOB3aHHS 30UIbLIYEThCA. SIKIIO MpU 1bOMY MeXaHi4Huil mMomeHT M . Oyzde

6inbie MakcumansHEOoro (M, =M ), To nBUTYH Oyne 36iIbIIyBaTH KOB3aHHS

mex
1o s=0, To0ro no 3ynuHku. 1100 yHUKHYTH 1IbOTO TpeOa BYACHO BIAHOBUTHU

Harpyry (a00 3MEHIIUTH MEXaHIYHUI MOMEHT Ha Bally).

a) 8) My
vl U Uy M

aM

PucyHok 2.6 - 3MiHa peskuMMY — HAKHM/I HABAHTAKEHHS: a - 3HUKeHHs (IocajaKa)

Hanpyru Ha AU =U, —U, ; 6 — 36inbmennss momenty Ha AM =M, -M |

Posrnsauemo CIIO49aTKy CTIUKICTD ACMHXPOHHOT'O ABUT'YHA, SIKMU Impanroe

IIPY HABAaHTAKEHHI, 110 CTBOPIOE HA Bally MOMeHT M, , =M ., =const (puc.

2.7). Hexaii mpu 1IbOMY MOMEHTI JBUTYH 3HaXOJUTHCA B CTAJIOMY CTaHi (TOYKa

a Ha puc. 2.7 a) 1 mpairoe 3 KoB3aHHAM S, . [Ipunyctumo, mo 3 sSKux-HeOyab

IIPUYMH Halpyra Ha 3aThckayax ABuryHa 3meHmwiaca Bin Uy mo Up. Ilpum

. o 2
bOMY E€JIEKTPOMATrHITHUMA MOMEHT JIBUTYHA 3HU3UBCS B (UO / Ul) pas:

2
My =gV ) M (U

Uo) 8/ +5Sip/S\ Yo
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3p0o3yMmiio, JOMYCTUMICTh TUX YW 1HIIMX HAKHUJIB MOTY>XHOCTI a00 3HHU-
’KEHb HaAIpyTH Oy/ie BU3HAYATUCS HE TIJIbKHM CTIMKICTIO IBUTYHA, aje i 3Ha4YCH-
HSIM CTPYMY, 3pOCTAlOYMM IPU PI3KOMY TOIITOBXY, TaK SK 30UIBIICHHS CTPYMY
pU3Be/ie 0 HEMPUITYCTUMOIO HArpiBaHHs ABUTYHA. PIBHSHHS pyXy MpH IbO-

My OyJie MaTH BUTJIST

ds
M, ex0 _Mlsza :

[Tpu 3HMKEHH] €JIEKTPOMArHiTHOro MoMeHty 3 My 1o M; nBuryn Oyne
raJIbMyBaTHCS 1 3yUHUATHCS. Yac, MpOTATOM SIKOTO ABUTYH Oy/ie 3yMUHSATHUCS, 1
3MiHa KOB3aHHS B Yaci MOKHA 3HAWTHU, IHTETPYIOYH PIBHSHHS PyXy. 3a3BUYAM
BUHHKAE 3aBJAaHHS: 3HAUTH HAUOIIBITNHN Yac, Ha KU MOKHA 3HU3UTH HAIMPYyTy

3 U, 1o Uy, 3 TiM 1100 miciis BIAHOBJICHHS HAIIPYTU JBUTYH, HE 3YIUHSIOYUCH,

MIT [IPOJIOBKYBATH HOpMaJIbHY po0oTy. ITpn IbOMy KOB3aHHSI HE MOBUHHO 301-

JIBITYBATHUCS 10 3HAYEHHS, OUTBIIOTO S; TOMY IO MPUS > S, JABUTYH MOTpAILIsAE

Ha HECTIMKY YaCTUHY XapaKTEPUCTHKHU Ta BITHOBJICHHS HAMPYTH BXKE HE 3MOXKE
MPUIIUHUATA HWOTO TadbMyBaHHS Ta 3ynuHKU. [loBemiHka OBHTyHAa TpPH IO-
IITOBXY HaBaHTa)XCHHS OyJ]ie MOBHICTIO aHAJOTIYHO WOTO MOBEIIHKU MPHU 3HU-
KEHH1 HaIlPYTH.

Bimomo, 1m0 asis acCHHXPOHHOTO JIBUTYHAa 3MIHA IIBUIKOCTI, (KOB3aHHS)
MPU3BOJIUTH 0 PI3KOi 3MIHM HOTO €KBIBaJIGHTHOTO omopy. Lls o6cTaBuHa BuU-
KJIMKA€ 3MIHY CTPYMIB CTaTopa 1 poTopa, a TaKOXK BIATOBIAHO MEPEPO3MOILT Ti-
€1 YaCTMHM €JICKTPOMArHITHOI €HEeprii, sika MPU CTaJIOMYy KOB3aHHI MEPETBOPH-
jacsi B MexaHiuHy. YacTuHa ii BUTpayaeThCs Ha 3MiHY 3aIacy €Heprii B 1HIYK-
THBHOCTI JBUTYHA, IO MPU3BE/IE /10 3aIi3HIOBAHHS Y 3MIHaX MOMEHTHHUX Xapa-
KTEPUCTUK (IUHAMIYHUX) IO BIAHOMICHHIO IO XapaKTEPUCTUK MPH MOBLIBHUX
3MiHaxX pexumy (cratudauXx). [[puOanM3HMA BUTIISA JUHAMIYHOT XapaKTePUCTH-
KM ACUHXPOHHOTO JIBUTYHA MOKAa3aHO Ha puc. 2.7 B. 3 HABEICHUX 3aJIC)KHOCTEN
BUILIMBAE, 110 €JICKTPOMArHITHUNM MOMEHT B JMHAMIIl 3MIHIOETHCS 3 JICSIKUM
3aI13HEHHSM I10 BIJHOIICHHIO JIO CTAaTUYHOI XapaKTEepPUCTUKU. BiAmoBiaHO Be-
JUYWHY, IO XapaKTepHU3yITh KOB3aHHS JBUTYHA, 3MiHA MOTO CTPyMY, YMOBU

CTIWKOCTI, OYIyTh BIAPI3HATUCS BijJ BEJIMYMH, BUBHAYEHUX CTOCOBHO JIO CTaTH-
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YHOiI XapakTepucTuku. Ha puc. 2.7 r BUKOHAHO 31CTaBJICHHS CTATUYHOI Ta JIH-

HaMIYHOI XapaKTEePUCTHUK.

a)

S

Pucynok 2.7 - Hakuj HABaHTA’KeHHS HA ACHHXPOHHUI ABUTYH

2

% L3 42 7,7
S

PucyHok 2.8 - Xapakrep 3MiHH 7

Q_;‘

IPH 3MiHi MOMEHTY Ta HANPYTH

[TpuGim3H1 3HAYCHHS Yacy 7;, BUPAKEHOTO y BITHOCHUX OJWHUIIAX, Tpa-

HUYHOTO MO CTIMKOCTI 4Yacy, TOOTO 4acy, OpOTSITOM SIKOTO MOHA JIOMYCTUTH

3HI>KEHHS] HAaIPYTy a00 HAaKuJ HaBaHTa)KEHHs, [T0Ka3aH1 Ha puc.2.8
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2.3 Bubip onTuMajbHOr0 KJIAacy HANPYTd HA BCiX JIAHKAX
MiJI3¢MHOI CUCTEMH €JIEKTPONMOCTAYAHHS IVIN0OKHUX

BYTUIbHMX TA PYAHUX LIAXT

B ymoBax rmm0OKHX €HEproEMHHUX TIMOOKUX BYTIIBHUX Ta PYAHUX IIaXT
CIIOCTEPITa€ThCS MiABUIIECHHS KOHIIEHTpAIlli Ta IHTeHCUIKaIlil MJ3eMHUX Tip-
HUYUX POOIT, 10 BUKIUKAE MOJANbIIE 3pOCTAHHSA MPOAYKTUBHOCTI BUWMAJIb-
HUX KOMOAWHIB Ta IHIIUX 3a01MHUX MAIIMH 1, OT>KE, 3HAYHE M1ABUIIEHHS MTOTY-
HOCTI1 1XHIX IpuBOAiB. KpiM TOro 3011bIIEHHS ITTMOMHU BUMMAaHHS KOPUCHHUX
KOIIAJIMH, IPU3BOIUTH JIO POCTY MOTYHOCTI HACOCHMX arperaris /11/.

[luTtaHHsT BAOCKOHAJICHHS €JEKTPONOCTauYaHHs Ta MiJBUILICHHS €(PEeKTUB-
HOCT1 BUKOPHUCTAHHS TIPHUYMX MAIIUH 1 KOMIUIEKCIB B MPUHIUII MOXYTh BU-
pIlTyBaTUCS IEKUTbKOMAa TEXHIYHO MOXJIMBUMU NIISAXaMHU, 3 IKUX OCHOBHUMU
€:

1. Po3pobka crcteM aBTOMAaTUYHOIO PETYJIIOBAHHS HAIPYyTU TIij] HaBaH-
TaXeHHAM. PO3paxyHKH MOKa3ylOTh, IO IIUM ILUISIXOM MOKJIMBO 3HAYHO Mij-
BUIIIUTU SIKICTh JKUBJICHHS Ta €(DEKTHUBHICTh BUKOPUCTAHHS 3a01MHUX MAITUH.
[IpoTe ogHMM nHIIIEe 3aCTOCYBaHHSIM CHCTEM aBTOMATHYHOTO PETyJIIOBAaHHS Ha-
MPYTyd HE MOXXHA MOBHICTIO BUPIIMIUTHA MPOOIEMY €IEKTPONOCTaYaHHsI BUTMKO-
BUX MAIlIMH y HAaWOIMKYiM MEepPCHEeKTHBl depe3 30UTbIIEHHS TMOTY>KHOCTI MPH-
BOJIIB.

2. 3acTocyBaHHS IS 3a01MHUX MAIUH PETYJILOBAHOTO MPUBOIY: JBUTY-
HIB MOCTIHHOTO CTPYMY, T1IPOCICKTPOIPHUBOJIA, ACHHXPOHHUX JIBUTYHIB 3 Yac-
TOTHUM PETYJTIOBAHHSIM.

3. [Moganpure maBuIIeHHS POOOYOi HAMMPYTH 3MIHHOTO CTPYMY IITbHUAY-
HUX MEPEXK, 110 KUBJISAThH MOTYXHI 3a011H1 MaIlTUHHU.

OnHak, nepepaxoBaHi 3aX0/Id HE € JOCUTh €PEKTUBHUMHU B YMOBAX IJIHU-
OOKHMX Ta €HEPrOEMHUX IIAaXT, /1€ BEJIUKUNA BILUIUB YMHUTH PIBEHb HAMPYTH PO3-

MOJ1IBHOT MEPEXKI.
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BubopoM BIANOBIIHOTO KJIACy HANPYTd MOXKHA B MOBHOMY OOCsI31 Ta Ha
TPUBAIMI TEPMIH BUPIIIUTH 3aBJIaHHS SKICHOTO €JIEKTPOIOCTaYaHHS BUCOKOTI-
POAYKTUBHUX 3a01HUX MAIlIMH 3 YpaxyBaHHSIM MEPCHEKTUBHU 3POCTAHHS MOTY-
KHOCTI IXHBOTO mpuBOAYy. e nuiax B 1aHuil yac € HaHOLIbII peaJbHUM 1 TeX-
HIYHO 371cHeHHUM. HeoOX11HO TakoXK BIJ3HAYMTH, 110 HE3BAKAKOYN HA HU3KY
HAyKOBO-JIOCTITHUX POOIT, IO MTPOBOISATHCS 3 METOIO CTBOPEHHSI O1JIBII TOCKO-
HAJIOr0 MPHUBOJY, ACHHXPOHHUM KOPOTKO3aMKHEHUN ABUTYH 3MIHHOTO CTPyMY,
SKAW 3HAWIIOB IIUPOKE IONIMPEHHS 3aBISIKHA CBOIM MPOCTOTI W HAIIMHOCTI,
0e3CyMHIBHO Oy/ie 3aIMIIATHUCS OJHUM 3 OCHOBHMX JIBUTYHIB 3a01MHMX MaIlIMH.
OTxe BU3HAYECHHS ONTHUMAIbHOI BEJIMUYMHHM HAMPYTH NUTBHUYHUX MEPEX, M0
KUBJISATh MOTYXH1 3a011HI MalllMHU, BApTO POOUTH, BUXOJIAYN 3 YMOB SIKICHOTO
KUBJICHHSI ACHHXPOHHOTO MPUBO/Y, Ha SIK€ 3HAYHUH BIUIMB YMHSTH BIAXUICHHS
HaIpyTH.

[linBuIlIeHHS] HAMPYTHW NUIBHUYHUX MEPEK CTBOPIOE YMOBH JIJIsi OLIBII
€(eKTUBHOTO BUKOPUCTAHHS HE JIUIIE MOTY>KHOTO HEPETYIHOBAHOTO EJIEKTPOTI-
puBOYy (aCHHXPOHHHX JIBUTYHIB), a ¥ JACSKUX BHUJIB PETyJIHOBAHOTO MPHUBOY,
[0 BUKOPUCTOBYE ACHMHXPOHHI IBHUTYHHU (T1APOEICKTPONPUBOIN, ACHHXPOHHI
JIBUTYHH 3 YACTOTHHUM PETYJIFOBAHHSIM).

Xapaxmepucmuka po3noOoilbHUX NiHill Ni03eMHOI eleKMPUUHOL Mepedici.
VY 3B'SI3Ky 3 MIABUILEHOI €HEPrOEMHICTIO IIAXT, 3aCTOCYBAaHHS B JIaHUUN yac B
PO3MOJIIbHIN Mepexki Hanpyru 6 KB mpu3BOauTh 10 HEOOX1THOCTI 3aCTOCYBaH-
Hs1 301JIBIIICHUX TIEPETHHIB CUJIOBUX KaOeiB, a B P/l BUMAAKIB MPOKJIaJaHHIM
0 CTOBOYPY BEJIMKO1 KUIBKOCTI MapayieIbHUX KaOesiB, YUCIIO SKUX Ha JCSKUX
IraxTax JAOXOJIUTh 10 4-5, a Ha rigpomaxtax g0 10 i Oinbiie /9/. Benvka Kijib-
KICTh TapaJieIbHO TMPOKJIAJACHUX KaOCMB yCKIAIHIOE €KCIUTyaTallil0 CHCTEMH
CJIIEKTPOIIOCTaYaHHs 1 BUMarae BEIMKHX KalliTaJIOBKIIaJeHb, Yepe3 3HAYHI BU-
TpaTu KOJbOPOBUX MeTaniB. KpiM Toro, nociaiaKeHHsl MUTaHb HAIIHHOCTI CXeM
CJIIEKTPOIIOCTaYaHHs IIaXT JO3BOJIMIIA 3pOOWTH BHCHOBOK, IO 3 MIpKyBaHb Ha-
JTIAHOCTI HEOOX1JHO TIParHyTH J0 3MEHIIICHHS YMClia JIiHIA, mo xuBisth [ITI1.
Takox B ymMoBax INIMOOKHMX IIaxT, MpHU MepelaBaHH] €JIEKTPUYHOI €Heprii Ha
3HAYHY BIJICTaHb (JOBXHWHA OKPEMHUX JIIHIM JOcCsITrae 5 KM), 3HAYHO 3POCTAOTh
BTpaTU HANpPYTH Ta 3HWKYETHCA SKICTh €JIEKTPUYHOI eHeprii. OTxke, BUHUKAE
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noTpeda 3acTOCOBYBaTH B HMIAXTHUX PO3MOAUIBHUX MEpEKax Hampyru, OUIbII
BHCOKOTO KJacy.

Bubip piBHS Hanpyrd BUCOKOBOJIBTHUX PO3IMOIIILHUX MEPEK IIAXT € OJ1-
HUM 3 BQXJIMBUX NUTaHb, BUPIIIUTU KUK HEOOX1THO JJIs 3a0e3MeUeHHs 1mojia-
JIBIIOTO IMABUIIEHHS MOTY>KHOCT1 ByTUIBHUX Ta PYJIHHUX IIAXT.

[TomanbIe 301IbIIEHHS MOTYXKHOCTI €JIEKTPOIPHUBOIY TIPHUYUX MAIWH 1
MEXaHI3MIB I11¢ OUIbIIE MOTIPIIy€e cTaHOBUINE. T1UIBKKM KapAWHAIbHA 3MIHA CHC-
TEMH EJICKTPOIIOCTAaYaHHs 1 TIepI 3a Bce 30UIbIICHHS poO0YO0i Hapyru 3a0iii-
HOTO O0JIaIHAHHS MOXeE 3a0€3MeYNTH HEOOX1JHE HApOIyBaHHSA MOTYXHOCTEH
TIPHUYMX MAIMH y HANOIMKIOMY MailOyTHEOMY .

[linBuIieHa HATIpyTra AO3BOJIUTH TAKOXK MOJIETIIMTH KaOEIbHY MEPEXY Ta
30UTBIINTH THYYKICTh CUCTEMH €JIEKTPOTNIOCTAuYaHHs, 1110 BAXKJIMBO B yMOBaX 1H-
TeHcudikamii mia3eMHuX poOIT (TIpH MBUAKUX TEMIIaX BiANpallbOBYBAHHS Ia-
XTHHUX TOJ1B, YaCTUX MEPEMIIICHHIX YCTATKYBaHHS TOIIIO).

Meoici donycmumux 6i0XuleHb HANPy2u 8 WAXMHIU OLIbHUYHIU MepediCi.

Mexi mOmyCTUMUX BIAXWIICHb HANpPyrd B AUIBHUYHIN HU3BKOBOJBTHOI
CJIEKTPOMEPEKI BU3HAYAIOTHCA: 1) (pakTHYHUM piBHEM HANPYTH HA 3aTHCKayax
BTOPUHHOT OOMOTKH JKMBHJIBHOTO TpaHchopmaropa 1 2) MiHIMaIbHO JOMYCTHU-
MHM PIBHEM HANpyTrd Ha 3aTMCKadyax NpuiiMadiB, 110 3a0e3rnedye HOpMajbHY
poboTy ocranHix. dDakTHYHA BEIMYMHA HAMPYTHM HA BTOPHHHUX 3aTHCKadax
TpaHchopmaTopa 3aJeKUTh Bl BEJIMYMHU BUCOKOI (MEPBUHHOI) HAMPYTH, IO
M1JIBOJIUTHCS, 1 (DAKTUYHOTO HABAHTAXKEHHS TpaHcPopmaTopa Ta MOB'A3aHOI 3
UM BEJIMYMHU BTPATH HANIPYTH y BTOPUHHIN 0OMOTII TpaHCchopmaropa.

Sxmo Hampyra Ha 3aTHcKavax MEepBHHHOI 0OMOTKH TpaHchopmaTopa Bi-
nnosijnae HoMmiHainbHIM 6000 B, To Ha 3aTMckadyax BTOPUHHOT OOMOTKH TpaHC-
dbopmarTopa Hampyra mpu XOJOCTOMY XOJi, TOOTO MPU BIAKIIOUYEHOMY HaBaH-
Ta’XE€HHI, TaKOXK BiamoBigae HoMiHansHIM 400 abo 690 B.

Cning BoAHOYAC 3a3HAYMTH, L0 MPHU 33JIaH1il HOMIHAJIBHIN HaNpy3i Npuii-
mauiB (127, 220, 380, 660, 1140 B) HomiHa/ibHa Hampyra BTOPUHHOT OOMOTKHU
3HIKYIOUOTo TpaHcopmaropa (IpU XOJIOCTOMY XOJi1) MPUMMAEThCS 3 ypaxy-

BaHHSM 5% BTpaTW Hampyru B TpaHchopMaTOpi NpU HOMIHAIBHOMY HaBaHTa-
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EHHI. 3a I1l€l YMOBM BEJIMYMHA HOMIHAJIBHOI HAMpyru TpaHchopmaTopa BU-

3HAYUTHCS 3 BUPA3y
Ump.H. o 0’05Ump.H = Ude.H !
3BIIKH

U
Ynnp.s (1_ 0’05) =Ups, ab0 U, , = Oagg

Takum yuHOM, AJI1 HOMIHAJILHUX Hampyr croxkusadiB 127 — 1140 B Ho-

MIHaJIbHI HaNpyTH TpaHc(HopMaTopiB CKIATYTh BIAMOBITHO:

127 , 220 ,
mp.H = 0’95 :133 B) UmpH == 0’95 = 231 B,
380 , 660 , 1140
U =095 =400 B; U,,,, =095 =695 B; U,,, =008 =1200 B.

] ) H

3BiJICH BUIUIMBAE, 1110, BCYNEped 3araJibHONMPUUHATIN BEIMYMHI HOMIHA-

JIBHOT HAaNpyTu TpaHcpopmaropa uist Mepexi 660 B U, , =690 B; Haii0imbI1

BipHO nipuitmatu U =660/0,95=695 B.

mp.H
SKI10 X BUXOAMTH 3 IMCHOI BETUYMHU BTpPATH HAMPYTH Yy TpaHcpopma-

TOpI, IKa 30KpeMa BU3HAYAETHCS MOT0 HAIIPYTOK KOPOTKOIO 3aMUKaHHA U, . o,

TO mpu pi3HUX U pi3HI TpaHCPOPMATOPH MOBUHHI MATH Pi3HI BEIUYMHU

x.3%.
HOMIHAJBFHO1 HAMpPYTH, 110 HEMUHYYE BHECIO O OUIBIIY IUTyTaHUHY B LIbOMY
nuTadHl. TuM HE MEHI, M00 YHUKHYTH Pi3HO0O0I0, Hajajal MpH po3paxyHKax
OyZIeMO BUXOAWTH 3 BEIIMUMHU, SIKA BKA3Y€ThCS B KaTaJiorax HOMIHAJIBHOI Ha-

npyru Tpancpopmaropis U =690 B.

mp.H
[Ipn HaBaHTaXEHH1 HaMpyra Ha 3aTHCKadax TpaHchopmaropa Oynae Aopi-
BHIOBATH PI3HUIIl MI>K HOMIHAJILHOIO HAMPYTOI0 (Hampyra mpu X0JI0CTOMY XO/I1)
1 (haKTUIHOO BEJTMYMHOIO BTPATH HANIPYTH y BTOPUHHIN OOMOTIII, 110 3AJICKUTH
B OCHOBHOMY BiJl BEJIMYMHN HAaBaHTAXXCHHS 1 KOe(IIl€HTAa TMOTYXHOCTI MPUM-
MauiB.
B ymoBax ekcrmuiyarailii BeIMYMHA BUILOI HAPYTH, IO MIJBOJUTHCS 10

TpaHcopmaTopa, yacto OyBae HUKYE HOMIHAIBbHOI, Hanpukiaa 5800 3amicTh
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6000 B, 1110 MOSICHIOETHCS 3BUYANHO MIABUIIIEHUMHU BTpaTaMu Hanpyru B ka0e-
JBHIA MepeXi BUCOKOI Hanpyru a0 HEJ0CTaTHLOIO Hampyroro Ha muHax ['311.

[Ipu 3MeHIIIeHH] HAMPYTH, 110 MiABOIUTHCS A0 IEPBUHHOI OOMOTKHU TpaH-
chopmaTopa, 3MEHIIYEThCA HANpyra Ha 3aTHUCKayaXx WOTO BTOPUHHOT OOMOTKH
(BIAMIOBIIHO 10 BenMMUMHHU KoedirieHTta TpaHcdopmarrii). B pesynbTari yoro
3MEHIIIYEThCA HANpyra Ha 3aTMCKadax MpUHMaviB, 10 BUKIUKAE MOPYIICHHS
iXHBOI HOpMAJIBHOT POOOTH.

JI1s yCyHEHHS [IbOTO HEJOJIIKY IIaXTHI TpaHchopMaTopu o0a HaH] Bij-
MaloBaHHAMH 3 OOKY TEPBUHHOT OOMOTKH, BUBEJACHUMU JI0 CIICHIAIbHUX 3aTHC-
KauiB, K1 HOCSTh Ha3BYy PETyIIOBAIIbHUX 3aTHCKAYiB, 32 JOTIOMOIOIO SIKMX 301-
JBIIYETHCST a00 3MEHIIY€EThCs KoeilieHT TpaHncopMaliii 1 BIAMOBITHO 3HUKY-
€THCS UM MMIABUILYETHCS HANpyra Ha 3aTHCKayaX BTOPUHHOI OOMOTKH TpaHCo-
pMmaTopa B Mexax + 5% QaktuuHoi BenuuuHU. SKiio 10 TpanchopmaTopa mij-
BOJUTHLCA MOBHA HOoMiHanbHA Hampyra 6000 B, To nmpu BUKOpUCTaHHI MiHYCO-
BHUX PETyJIOBAJIBHUX 3aTHCKayiB HAMpyra Ha 3aTHCKadax WOTO BTOPUHHOI 00-
MOTKH B 3QJIKHOCTI BiJ BETUYMHU HAMPYTU BIAMOBIIHO MiABUILYETHCS 3 400
1m0 420 B, 3 690 no 725 B 13 1200 mo 1260 B, mo 3abe3neuye 3HaUHE 3017Th-
IIEHHS MEX JOMYCTUMOi BTpAaTH HAmpyru B Mepexi. OgHaK Takui pekuM po-
00TH HE EKOHOMIYHMI, 00 CTBOPIOE MIJIBUILICHHS BTpAT €HEPTii B MEpexk1 Ta Mo-
30aBJIsi€ MOYKJIMBOCTI IMiJIBUIIIUTH HAMPYTY MPU TUMYACOBUX HOTO 3HMKCHHSIX.

3abe3neyeHHs1 HOMIHAJILHOTO piBHS HanpyTu, Hanpukiaa 380 B, Ha 3aTu-
CKauyax eJIeKTPOJABUTYHIB y BUOO1, B MepeBakHiN OIBIIOCTI BUMAKIB € TEXHIY-
HO He3ICHEeHHUM ab0 €KOHOMIYHO HepallioHaJIbHUM. BTpara Hanpyru y BTO-
pUHHINA 00MOTII TpaHcopMaropa NpyU HOPMAIbHOMY HABAaHTAXKEHH1 3a3BUYaid
CTaHOBUTH 0M3bko 5% HOMIiHaNBHOI Hanpyru 400 B, mo Bianosigae poOoyiii
Hampy3i Ha 3aTtuckadax Tpanchopmaropa 400-(0,05-400) = 380 B. 3Biacu 3po-
3yM1JI0, 110 3a0€3MeYNTH HOPMaJIbHY HANpyTry Ha 3aTHCKadax 3a0iiHUX eIeKT-
POABUTYHIB , 1110 nepedyBatoTh BiJl TpaHnchopmaropa Ha Biacrani 300-500 M 1
OlsIbllIe, TPAKTUYHO HEMOKIIMBO.

BianoBigHO 10 pO3MISIHYTHX MEPCHEKTUB 3aCTOCYBAaHHS HANPYTH Pi3HUX

KJIaciB, HEOOX1JJTHO BUKOHATH PO3PAXyHOK MPOMYCKHOI 3JJaTHOCTI peaJIbHOI TIi-
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I[BGMHOI CUCTCMU CJICKTPOIIOCTAYaHHA B YMOBAX rI0OKUX Ta CHCPro€EMHHUX

IaxT.

2.4 Po3paxyHOK NPOIYCKHOI 31aTHOCTI

CTOBOYpPHHX KaleJIiB

[lepm HIXX mpuiiMaTH PIIIEHHS 3 BIOCKOHAJIEHHS (PEKOHCTPYKIIil) CUCTE-
MU €JIEKTPONOCTAYaHHS IIAXTHU Ta OOIPYHTYBAHHIO HEOOXIJTHUX TEXHIYHHUX Pi-
II€Hb BapTO OL[IHUTH MOKJIMBOCTI ICHYIOUOI CHCTEMH EJEKTPOIOCTayaHHS 3
TOYKH 30py MOXKJIMBHUX 30UIbIIEHb €IEKTPUYHUX HABAHTAXKEHb MpU 3a0e3re-
YeHH1 HEOOXIIHOI AKOCTI eleKTpoeHeprii. B Hamomy BUMaAKy Ciiji OLIHUTH
MIPOIMYCKHY 3/1aTHICTh CTOBOYPOBHX KaOeNiB 10 KOHKPETHUX FOPHU3OHTIB 3 ypa-
XyBaHHSM IapaMeTpiB iCHYrOUMX KabemiB 6e3 ix mocuieHHs abo 3aminu /18/.

JInst BUpilIEHHS 3a3HAYEHO1 3a/]a4i HEOOXIJTHO CKOPUCTATHUCS 3aJICKHICTIO
nepeaaHoi MoTyXHOCTI S, y (QyHKuii Bixg BTpatu Hanpyru AU, mpu 3agaHii
HOMIHAJIbHINA HAaMpy31 )KUBUIBHOT Mepexi U 1 mapaMmerpax Kademto — JOBKUHH,

aKTUBHOTO Ta 1HAYKTUBHOTO omopy |, R Ta X

2
g—_ 108UIUT 158\ pa,
(R-cosg+ X -sing)

1€ ¢ — KyT 3cyBY (ha3 MikK CTPyMOM 1 HaIpyroIo.

KoHcTpykinist kabenmro BIIMBA€ Ha 3HAYCHHSI MOBEPXHEBOTO e(eKTy, pi-
BEHb JIOJJATKOBHMX BTPAT MOTYXKHOCTI Ta IHINWX SIBHII, XapaKTEPHUX TS TIepe-
aaql 3MIHHOTO CTPyMy. AKTHUBHUN OIip KaOelB BH3HAYAETHCS MAaTepiaioM

CTPYMOBIJTHHX KWJI Ta iIXHIM TICPECTHHOM

R=P 1196 Owm,
2q

ne p — naroMmuit omip aApoty (mias 1,7-10-8, amrominii 2,8-10-8 OMm-M/kMm), | Ta

g — IOBXKHMHA Ta IEPETUH JIPOTY BIJMOBIIHO.
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MarsiTHe 1oJje, 1110 BUHUKAE HAaBKOJIO Ta BCEPEIUHI KU KaOellB BU3Ha-
yae iX iHayktuBHUM omip. EPC, mo BiAnoBigae iHAYKTUBHOMY OIOpPY, HABO-
TUTHCSI B KOXKHOMY TIPOBOJII JIIHIT MarHiTHUMH TOJISIMU BCiX (Da3HUX MPOBOJIIB.
Tomy ii BenmMurHa, a OTXKE 1 BETMYMHA MPOIOPIIHHOTO 1 1HIYKTUBHOTO OTIOPY
3aJie)aTh BlJ B3aEMHOI'O PO3TAlllyBaHHsS IMPOBOJAIB. SKIO 1€ poO3TallyBaHHS
3a0e3Mneuye 0JJHAKOBE MOTOKO3YEIUICHHSI KOXKHOTO mnpoBoay, To EPC 1o HaBo-
ITHCS B TIPOBOJAX, CTAalOTh OJTHAKOBUMH Ta BIMOBIAHO 3pPIBHIOIOTHCS 1HIYK-
THUBHI onopu (a3HUX MPOBOIB JIiHIi.

[HAyKTUBHUI OTIip Kabemro:
X =X,-1-107 Ow,

1€ Xg — peaKkTUBHUM (1HAYKTUBHHI) OIIp, AJI1 TPUKUIBHHUX IIaXTHUX KaOeliB
nopiBaioe 0,08 Om/xm /5/.

B Ttabnuusx 2.1 ta 2.2 HaBeleHI pe3ysNbTaTH PO3PaXyHKIB OMOpiB Kabe-
7B, K1 BIAXOAATH BiJl TOBEPXHEBOI IMiICTAHI, IO KUBUTH IIEHTPAIbHI ITi/13€-

MHI TiJCTaHIII1 BIAMOBIAHUX Topru30HTIB maxtu 33PK.

Ta6mumg 2.1 — [TapameTrpu xabemiB Bix cexiii 1 miacTaniii

Ileperun InaykTuBHUMI
Ne Tun |/loB:kuHa AKTHBHHII o1ip .
Topu3onT Kabeo, omip Kabero
(pinepakadesro kade 10 » |kaGemo R Om
g mm X Om
LIIT-IIC 33 AAB 780 2*(3*150) 0,0728 0,0312
r.480 37 AAB 780 3*150 0,04853 0,0624
ITAK ACIlIn-
47 1130 3*120 0,08789 0,0904
r.640 6
LIIT-LICC
640 35 |AAB-6| 1300 2*(3*150) 0,1213 0,052
r.

AAIIB| 250 | 2%(3*185)
401 0,01899 0,05
[ICIau| 1000 | 2%(3*120)
LTI
220 | 2*(3*35)
r.840 ABB6
403 900 | 2*(3*120) 0,04689 0,0888

11IB
200 | 2*(3*185)
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LII-LI'C
r.940

501

AEB6

220

2*(3*35)

B

900

2*(3*180)

0,10935

0,0952

BukopucTroByrodn pe3ynbTaTd TaOIUIb 1 OepydH CepeaHbO3BAXKEHI IS

maxTu 3HadeHHs CoS@ ~0,707,singp~0,707, 3a HaBeACHNM BUPA30M BU3HAUA-

€ThCA TMPOMYCKHA 3JaTHICTh BIJMOBIAHUX CTOBOYpPOBHX KaOe€iB MpH JiH0Y1d

HOMIHAJbHIA Hampy3l 6 kB. Pe3ynbTaTu po3paxyHKIB MHpEICTaBIICHI Ha pUC.

2.9.

KpimM 3BUYHUX IS MIA3E6MHUX BHCOKOBOJBTHHUX PO3IMOAIIBHUX MEpPEK

kiaciB Hanpyru 6 Ta 10 kB, He0OX11HO BUKOHATH PO3PaXyHOK MPOITYCKHOT 3/1a-

THOCTI MIA3€MHOT MEpPEeXi 3 BUKOPUCTAHHSM Harpyru 35 kB s croBOypHUX

kabeniB. Kabemi 3 TakiuM KJ1IacOM HaIllpyTH, BUTOTOBJISIOTH 3a3BUYAH 13 3IITUTOTO

MOJIIETHJICHY Ta OTPUMAJIM 3HAYHE PO3MOBCIOKEHHS MIPU OpraHi3allii CUCTeMH

€JIEKTPOIIOCTaYaHHS CIIOKUBAY1B €IEKTPUYHOIT EHEPT1i MOBEPXHI.

Tabmus 2.2 — [TapameTpu kabemiB BiJx CeKITIi 2 macTaHIlil

JoBxu- AKTHBHUH |[HIYKTHBHUH
Ne Tun IlepeTun ka-
I'opuzonr | 5 Ha ka0e- Seo, i omnip kadeJio | ommip Kades 1o
inepa |kaeJio )
izep 10 R Om X Om
1 2 3 4 ) 6 7
AADB-6 250 2*(3*185)
L{IIT-II'C 34 0,06992 0,0288
450 CKB 720 2*(3*120)
T.
38 | AAb-6 750 2*(3*150) 0,07 0,03
IAK AADB 200 2*(3*150)
36 0,05194 0,0532
r.640 CKB 1130 2*(3*120)
HIIT-LCC
40 AAB 1450 2*(3*150) 0,1353 0,058
r.640
L{IIT-II'C
320 | AAbny 1040 2*(3*150) 0,09707 0,0416
r.740
AAIIIB 250 2*(3*185)
LIITIT 400 0,04598 0,05
240 HCITa| 1000 2*(3*120)
r.
406 | AAB-6 1100 2*(3*185) 0,08324 0,044
LIIT-LIC AADB-6 250 3*185
502 0,1372 0,0588
r.940 ADBb6 900 2*(3*185)
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1B

S, MBA

105,0

r.840

75.0 // r.480

90,0

60,0 ;/
450 —
. /
30,0 /,/ r 640

| / — 7640
15.0 —1 940

AU
a)
S, MBA
0.0 r.480
75,0 //
/ r.840
60,0 e

45,0 VA/
r.640
30,0 // /,/i r.740
/
15,0 / / /é—*""" F:gig
) _._______...--—"'—
0o B
1 2 3 4 5 6 7 8

AU

0)
Pucynok 2.9 — [IponyckHa 31aTHicTh Ka0eJiiB
NPH 3aCTOCYBAHHI HANPYTU Mepexi 6 kB:
a — cexuis 1 migcranuii ; 0 — cekuis 2 migcranmii
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[IponyckHa 3/1aTHICTh CTOBOYpPOBUX KaOeJiB MpHU 30UIbIIEHHI HOMIHAJb-

Hoi Hanpyru 10 10 kB nmoka3ana Ha rpadikax pucynka 2.10.

S, MBA
300,0
250,0 / r.840
r.480
200,0 ////
150,0 /,é
100,0 ///
/ —— r.640
r.640
50,0 ] — )
/ %%/ r.940
0,0 ‘
AU, %
1 2 3 4 5 6 7 8
a)
S, MBA
250,0
r.480

200,0 -~
/ r.840
150,0 /

\

/7
1000 / 1/ // r.640
_— r.740
50,0 // ///// :838
s
——
0,0
1 2 3 4 5 6 7 8 AU, %

0)
Pucynok 2.10 — IIponyckHa 31aTHiCTh KadeiB
IIPH 3acTOCYBaHHI Hanpyru mepe:xi 10 kB:

a — cexknifa 1 miacranuii; 0 — cexuis 2 miacTanii
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BiTun3HsaH1 kaGeapH1 3aBOAM BUTOTOBIISIOTh 3HAYHUN aCOPTUMEHT BiJIIO-
BIJIHOI MIPOAYKIIi, Ika MOYKe€ OYTH BHKOpPHCTaHA JjIsl MOTPeO TIMOOKHX IIaxT.
Or1iHKa MPOMYCKHO1 3JJaTHOCTI CTOBOYpPHUX KaOeliB BUKOHYETHCS MPU PO3Mi-
IICHHI MiCTaHIil xuBjiaeHHa 35 kB y maxri, icCHyro4a Iiji3eMHa IiICTaHIls 3a-
JUIIAEThCs 0e3 3MiH. JIJIs BapiaHTy eJIeKTPOIOCTavYaHHs 3a CXEMOIO TIIMO0KOT0
BBOAY Hampyru 35 kB Ha ropu3oHTI nependadaeTbcsi BUKOPUCTAHHS OJTHOXKH-
JpHUX KabemiB. [y Takoro mpokiagaHHs KabeniB MUTOMUN THAYKTUBHUM OMIp
3aJIeKUTh BIJ BIJACTaHI MDK Kujgamu (kKaOemsiMu) 1 JJIsi KOJOPOBOTO METaly
(u=1) npu npomwuciosii yactori 50 I’y iHAYKTHBHMIA Omip KaOelbHOI JiHIT 3

mroro nogietusieny (IIBI1) po3paxoByeThes 3a popMynoro:

2Dy 2D
X =@| 4,6lg— = P +0,5u [107* =0,1441g dC€P+0016

ne Dg, = 3Dy_,D, 3D;_3 — cepeHsi reOMETPHYHA BiACTAHb MiX OCSMH TIPOBO-
niB; Dy_,D,_3Dy_3 — milicHi BixcTani Mix kabemsmu 1-3, d — pakTuunamit 30B-
HILIHINA JlaMeTp IPOBIAHMKA KaOelto.

Pe3ynbTaTu po3paxyHKiB nmapaMeTpiB KaOenbHOi JiiHiT HA Top.940 M Ta 1i

MPOMYCKHA 3/IaTHICTh MPEACTABIICHI BIAMOBIAHO B TalOiauui 2.4 Ta pPUCYHKY
2.11.

Tabnuus 2.4 — [Napamerpu kadenis [1BI1 nanpyroto 35 kB

TI'opuzonr | Tun Hop:xkuna | Ileperud | Akruuuii | IHgykTuBHUI
KkabeJnio | kabdeJro Kkabearo, | omip kabe- | omip Kabemro
g MmMm* | m0 R Om X Om
LITIIT 1 2
136:301 1470 3*50 0,4998
r.940 0,3381 | 0,3969
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S, MBA

180,0

160,0 1
140.0 /
y >4
o

120,0

~ A\

100,0 7'

80,0 Z

60,0 /'
40,0

20,01

0,0
1 2 3 4 5 6 7 8

AU, %

Pucynok 2.11 — IIponyckHa 31aTHICTh Ka0eJ1iB NIPp¥ BUKOPUCTAHHI
Hanpyru 35 kB:

1 - Bincrani mick kadeasamu 1,2,3 (Dy_,D,_3D;_3 - 100,100,200 mm);

2 - Bincrani mixk kadeasmu 1,2,3 (D;_,D,_3D;_3 - 200,200,400 mm)

3 HaBeACHUX PO3PaXyHKIB MOXKHA 3pOOMTH BHUCHOBOK, IO MPOIYyCKHA
3/IaTHICTh CTOBOYPHUX KaOEIbHUX JIIHIM 3 BIAMOBIIHUMH MOKAa3HUKAMH SIKOCTI
CNeKTpUYHOI eHeprii 3a0e3meuyerbes Ha piBHI 100 MBA. 1ls oGcTaBuHa m0-
3BOJISIE CYTTEBO 30LIBIITUTH MOTYXHICTh MJ36MHOI CHCTEMH €JIEKTPOIOCTavyaH-

Hi.

58



3. BAPIAHTU NOBYAOBU CUCTEM

ENEKTPONMOCTAYAHHA NMUbBOKUX
EHEPFrOEMHUX WWAXT

3.1 Pe:xuMu Ta yMOBH PO00TH eJIEKTPU(PIKOBAHOTO

00J1aTHAHHSA

PoGoTu Ha BU00YBHUX JUISTHKAX 3 BAKOPUCTAHHSIM OYMCHUX KOMOAMHIB,
CTPYTiB, MAlllMH JJI1 HApi3KU HIII TOIIO 1 TPAHCHIOPTYBAaHHS BYTULIS JIABOIO
CKpEOKOBHMH KOHBEEpPAMHU XapaKTEPU3YIOTHCS JOCHUTh BAKKUM PEKUMOM 13
3HAYHUMH TIEPEBAaHTAKEHHSIMU, YACTUMHU IMyckamu 1 peBepcamu. Lle oOymoB-
JII0€ HEOOX1AHICTh YCTAHOBKH E€JIEKTPOJIBUTYHIB 3aBHUIIEHOI MOTYXHOCTI B MO-
PIBHSIHHI 3 TI€IO, [0 BUMAra€eThes Jisi poOOTH B TpUBaJIoMy pexkumi. Ha Bumo-
OyBHHMX [IISIHKaX, € BUKOPUCTOBYIOTHCSI HACOCHI YCTAHOBKHM PI3HUX BHUIIB 1
MIPU3HAYCHHS, CKPETIEPHI 1 MaHEBPOBI JIEOIIKH, a TAKOX 1HIIE JOMOMIXKHE 00-
JaHaHHS, PEKUM POOOTH ICTOTHO JIETIIE: TPUBATICTh POOOTH ACSKUX yCTAHO-
BOK He mepeBuilye 1-3 roawHu 3a 100y. s enexTponpuBoay WX MAIIuH 1
MEXaHI3MiB 3aCTOCOBYIOTh KOPOTKO3aMKHEHI aCHHXPOHHI €JICKTPOIBUTYHH Ha-
npyroto Big 380 no 1140 B. Ha miaroroBuux AUISTHKaX CIOKUBAavyaMH €: €JICK-
TpONpHUiMadl MPOXiTHUIIBKUX KOMOAKHIB, TOPOJOHABAHTAXYBAIBHUX MAIITHH,
OypOBUX yCTaHOBOK, MITLHUYHUX BOJIOBIJIMBIB, BEHTUJISATOPIB MICIIEBOTO MPO-
BITpIOBaHHS TOIIO /2, 9, 16/.

OCHOBHI €JeKTpOIpuiiMadl MiI3EMHOTO TPAHCIIOPTY — €JIEKTPOBO3H, Jie-
0171x1, KOHBeepH. ['0JIOBH1 BOJIOBIUIMBHI YCTAHOBKH OCHAIIEHI OTY>KHUMHU, SIK
paBUJIO, BUCOKOBOJTHUMHM €JEKTPOJABUTYHAMH HACOCIB 1 TOPYY JIOMOMIXKHU-
MU HU3BKOBOJIBTHUMU €leKTpoaABUTYHaMHU. [liIiiOMHI yCTaHOBKM KOMILJIEKTY-

I0Th MOTYTHIMH ACUHXPOHHUMU €JIEKTPOJABUTYHAMH 3 (Da3HUM POTOPOM 1 JAEKi-
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JHKOMA eJeKTponpuiiMadaMu BIacHUX NoTped miaiiomy. Jlo ckimagy enexTpormn-
puiiMaviB BEHTHWISIT IIaXTH BXOJATHh €JIEKTPOJBUTYHH T'OJIOBHUX 1 JOTIOMIXK-
HUX YCTAHOBOK, €JIEKTPOJABUTYHHU BIIACHUX MOTPEO.

CucreMu 11 BUpOOHUIITBA CTUCJIOTO MOBITPS, 10 € HAa 0ararbox Mifl-
PUEMCTBAX 1 0OCOOJIMBO MOTYXHI Ha IIAXTaX, JIe pO3pOOJISAIOTHCS KPYTI IJIACTH 1
7ie TTHEBMOEHEPT1s] BUKOPUCTOBYETHCS 11 BUKOHAHHS OCHOBHHMX TEXHOJIOT14-
HUX TIPOIIECIB, MICTAThH €ICKTPOINPUIMAadl KOMIIPECOPHUX YCTAaHOBOK 1 €JIEKT-
ponpuiiMadl BIaCHUX TOTPEO KOMIIPECOPHOI.

VY 3B's13Ky 3 OOMEKEHICTIO TPOCTOPY B MiA3EMHUX BUPOOKaX /10 BUOYXO-
3aXMINEHOTO PYJHUKOBOTO €JIEKTPOOOJIaIHAHHS CTaBIATHCS BUMOTH MIiHIMallb-
HUX Ta0apuTiB 000JOHOK 1 MOKJIMBOCTI MOHTaXy B IMOPIBHSHO HEBEJIMKUX Ka-
Mepax 1 Himax. Tuck O014HUX mopia 1, OTKe, HeOe3MeKa YaCTKOBUX OOBaJICHb
MOPOJM 1 KOPUCHUX KOMAJIMH, a TaKOXK TPYAHOIII MPU BaHTAKECHHI, pO3BaHTA-
KEHHI 1 TPAHCIOPTYBaHHI OOYMOBIIIOIOTh HEOOXITHICThP BHCOKOI MEXaHIYHOI
MIITHOCTI €JIEKTPOO00IIaTHAHHS.

Kpim Toro, uepe3 HeOe3meKy MOIIKOMKEHHS €JIEKTPOOOIaHAHHS TPU
MPOBEJICHHI BUOYXOBUX POOIT JI0 HHOTO CTaBISATHCS JTOJATKOBI BUMOTH: MOXK-
JIMBOCTI OTOPOJIKEHHS, 3DYUYHOCTI YKPUTTS a00 MIBUIAKOTO JEMOHTAXY IJIs Ie-
peHeceHHs B Oe3nevHe MicIie.

Takum yuHOM, criendivHI YMOBHU YCKIAHIOIOTh pallioHAIbHE BUKOPHC-
TaHHS €NEKTPOEHEPTIi Ta MIUPOKE BUKOPUCTOBYBAHHS aBTOMATHU30BaHUX 1H()O-
pMaliiHO-BUMIPIOBAJILHUX 1 YIIPABIAIOYUX CUCTEM OO0JIIKY, KOHTPOJIIO Ta PEry-
JIIOBaHHS PEKHUMIB €JICKTPOCTIOKUBAHHS.

Pexxum poOoTH enekTporpuiiMadiB Ha MiANPUEMCTBAX BCIX BUAIB BHU3HA-
YA€ThCS YMHHUKAMH, TMOB'SI3aHUMH 3 TUM a00 IHIIAM TEXHOJIOTTYHHM TIPOIIe-
coMm. Hanpuknaa, pexxuMm pobOTH eNeKTpONpUiiMadiB OYMCHOTO BHOOIO MIAXTH
3aJIEKUTH Bl TUIy BXKWBAHMX 3aCO01B BHMMaHHS 1 TPAHCTIOPTYBAaHHS BYTULIA
Ta iX HaJIIMHOCTI, TPUBAJIOCTI PoOOYOT 3MIHU JUIsl TIJ3EMHUX TPalliBHUKIB, Ha-
TIAHOCTI POOOTH IMI3EMHOTO TPAHCIOPTY 1 MiHOMYy. PeXuM poOOTH eNeKTpo-
npuiiMaviB MiJ36MHOTO TPAHCIIOPTY 3aJEKUTh B TUIY BXXHUBAHUX CXEM 1 Me-
XaH13a1li, HaJIMHOCT1 3ac00iB Mpalli, peKUMy poOOTH OYMCHUX BUOOIB 1 MiJ-

WOMHHX YCTAaHOBOK, III0 BUKOPUCTOBYIOTHCS. Y CBOKO YEpry, peKuM poOoTU
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CJIEKTPOINPUIMAYIB MIIAOMY 3aJIeKUTh BIJl MapaMeTpiB 3aBaHTAXKYBaJIbHUX
IPUCTPOIB, TOCITOBHOCTI HAJIXOKEHHS BaHTaXIB, Tpadika CIyCKy-IiaiomMy
JIOJIEH 1 pexuMy poOOTH TIJ3EMHOr0 TpaHCHOPTy. EnekTpompuiiMadl TEXHO-
JIOTITYHOTO KOMIUJIEKCY Ha MOBEPXHI MPAIOIOTh BIMOBIIHO 0 MPOJYKTUBHOCTI
M1IAOMY, MICTKOCTI OYHKEPIB, pEKUMY OAa4l 3a1i3HUYHUX BaroHiB TOILO.

VY 3arajbHOMY BUMNAJKY PEXKUM POOOTHU TEXHOJIOTTYHOT JJAHKHU (IIJISTHKH)
dbopmMyeTbCA A JI€0 PpAAYy YUHHUKIB. Pexum poOOTH KOMIUIEKCHO-
MEXaHI30BaHMX OYMCHHUX BHOOIB 3HAYHO BIAPI3HAETHCSA B PEXKUMY PoOOTH
OYMCHUX BHOOIB, 00JIaJIHAHUX IITMPOKO3aXBaTHUMH KoMOaitHamMu abo BiaO1M-
HUMH MOJIOTKaMHU.

Pexxum po0OOTH MIATOTOBYMX JIISIHOK, JI€ 3aCTOCOBYIOTHCS MPOXITHUIIBKI
KOMOalH! 1 KOMIUIEKCH, 0araTo B 4OMY 3aJIKHUTh BiJl CTYNEHs HaJAIHHOCTI 11hO-
ro 00JIaIHaHH 1 PSKUMY POOOTH MiI3EMHOTO TPAHCIIOPTY, MIAHOMY 1 TEXHOJIO-
TYHOTO KOMIUIEKCY Ha MOBEPXHI.

Pexxum poboTu Opuraj, mo He BUKOPUCTOBYIOTh MPOXITHUIIbKI KOMOaii-
HU, 3aJ€XKUTh TUIbKU B PEXKUMY POOOTH MIA3EMHOTO TPAHCHOPTY, a PEXUM
poOOTH NUIAHOK 3 MOHTaXy 1 JEMOHTaXy IIaXTHOrO OOJIaJJHAHHSA, PEMOHTY
TIpHUYUX BUPOOOK (PEMOHTHO-BIIHOBHA JUISTHKA) — BiJl PEKUMY pOOOTH IIax-
Th. JlingHKy Aerasaiii 1 KOHAUIIOHYBAaHHS TOBITPS MPAIIOIOTh B PEXKUMI IIaX-
TH B IIJIOMY.

Takum 9yuHOM, pEXKUM POOOTH MIAXTH Ta 1i TEXHOJOTIYHUX JIAHOK 1 JiJIs-
HOK (cy>k0) BH3HAYa€ThCs, MEPII 332 BCE, PEKUMOM POOOTH OUYMCHHUX BHUOOIB,
M136MHOTO TPAHCHOPTY, MIAHOMY 1 TEXHOJOTTYHOTO KoMIUIeKkey. [Ipote ainsiH-
Ka BEHTWJIALIT TpaIroe B Oe3MepepBHOMY PEKHUMI, a BOJIOBIIJIUBY — B TIEPEPHB-
4acTOMY, KWW BU3HAYAETHCA MICTKICTIO BOJIO30IPHUKIB, CITIBBITHOIICHHSIM I10-
7avl HACOCIB Ta MPUILIMBOM IAXTHUX BO/I.

CraiioHapHi yCTaHOBKH IIAXT (HACOCH, BEHTUJISAITOPU, KOMIIPECOPH, XO-
JIOWJIbHI MAILIMHU) — YCTAHOBKHU O€3mepepBHOI [lii, 110 MPaIo0Th B TPUBAJIO-
MY pEKHMI 3 MaJIUM YUCJIOM MYCKIB 1 raJbMyBaHb. HaBaHTake€HHS IUX YCTaHO-
BOK B IpoIleci poOOTH, SIK MPABUIIO, MOCTIMHE, 1 TOMY €NEKTPOABUTYH MPAIIO€
Ha TIPUPOJIHIN XapaKTEPHUCTHII, 3a0e3Meuyloun CTaOUIbHI Ta BIJTHOCHO BHCOKI

eHepreTI/Iqu IIOKa3HUKHU CIICKTPOIIPHUBOY.
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[ITaxTH1 T1IHOMHI MaIlTMHUA, OCHAIIIEH] BUCOKOBOJILTHUMH aCHHXPOHHUMH
JIBUTYHAMH 3 (pa3HUM POTOPOM, BITHOCSATHCS /10 YCTAaHOBOK ITMKJIIYHOT JIii. Ix
poOoTa XapaKTEPU3YETHCS PSAJIOM LUKJIIB, IO MOCTIJOBHO TOBTOPIOIOTHCS, KO-
KHUW 3 AKUX — 11€ YepryBaHHs HECTAJIOr0 PEeXUMy poOoTH i3 ctanum. Jlo He-
CTAJINX PEXHUMIB pOOOTH BIIHOCATHCS MYCKH, TaJIbMyBaHHS 1 peBEPCH, 10 CTa-
JUX — PEXUM pOOOTH HA MOCTIWHIN MIBUAKOCTI.

PeBepcuBHUI TpuBiA, 10 TMpaIO€ B IHTCHCUBHOMY ITOBTOPHO-
KOPOTKOYACHOMY PEXHMi, ICTOTHO BIIMBAE€ HA MPOJYKTHUBHICTh 1 EHEPreTUYHI1
MOKAa3HUKH BCi€l yCTAaHOBKHU. EJNEKTpOIBHUTYH, IO TMpalio€e B TMOBTOPHO-
KOPOTKOYACHOMY PEXHUMI, 3HAXOAUTHCS y OLIbII BaXKKMX YMOBaX BIJTHOCHO Ha-
IpiBYy, HIK JBUTYH, IO IPALIOE B TPUBAJIOMY pexkuMi. e moscHIOeThCS miABU-
IIICHUMH MOMEHTaMH, SIKi IOBUHEH PO3BUBATH JBUTYH B TIEPIOAM MYCKY 1 Tallb-
MyBaHHS. OCKIUJIBKM XapakTep MPOTIKAHHS TEXHOJIOTTYHUX TpoleciB (popmye
PEXKUMH POOOTH MAIIMH 1 MEXaHI3MIB 1, OTXKE, PEKUM €JIEKTPOCIIOKUBAHHS, TO
roJIOBHA 3aj/iayua TMOJsrae B OpraHizallli TaKux pPeKUMIB poOOTH, MPHU SIKUX BHU-
TpaTa eHeprii Oyna O panioHalbHOO, a il BTpaTu — MiHIMajasHUMH /14/.

CneundiyHi yMOBU TIpHUYUX PO3pPOOOK BU3HAYAIOTH PAJl ClELialbHUX
BHUMOT, 1110 CTaBIATHCS 10 KOHCTPYKTUBHOTO BUKOHAHHS, CIIOCOOIB MOHTAaXYy 1
0COOIMBOCTEN eKcIuTyaTallli pyIHHKOBOTO enekrpoobnaananus. [lepin 3a Bce,
HAsSBHICTh B MiJI3EMHHUX BUPOOKaxX IIaxT BUOyxoHeOe3meuHoi atmocdepu (Ha-
MPUKJIIAJ, METaHy B CyMIllIl 3 TIOBITPSIM Yy BYT1IJIbHUX, BOAHIO 1 METaHy B CyMIiIli
3 MOBITPSIM B KaJI€EBUX, METaHy 1 CIPKOBOJIHIO B 030KEPUTOBHUX 1 BYTIJIbHUX I1a-
XTax, MOPIJHUX Ta IHIIKUX BUJIB YACTOK B 3BaYKEHOMY CTaH1 B OUIBIIOCTI IIAXT,
pO3pi3iB 1 30arauyBasibHUX (haOpPHK) BUKIMKAE HEOOX1THICTh BKUBAHHS €JICKT-
poo0IaHaHHS B CIICHIAIbHOMY BUKOHAHHI, TIPH SIKOMY €JIEKTPOOOJIaTHAHHS Y
pa3i MOMIKO/DKEHHS HE MOTJIO O 3'SBUTHCS MPUYMHOI0 BHOYXY Ta3y abo muy.
JIJisi CMIIOBOTO €EKTPOOOIaIHAHHS 11€ BUKOHAHHSI TIOJIATAE 3BUYAHO B YKJIa-
JIEHHI BCIX CTPYMOBIJIHMX JI€Tajiel 1 YaCTHH B CIeIiajJbHy 000JOHKY BIJIMOBII-
HO JI0 HEOOXI1JTHOTO PiBHS BUOYXO03aXHUCTy, a B JICTKUX BUMAJKaX — 1 3alIOBHEH-
HSIM 00O0JIOHKH KBAapILIOBUM IICKOM, TpaHC(HOPMATOPHUM MaciioM ado0 elera3om.
[le mpu3BOUTH 10 3HAYHOTO 301JIbIIIEHHS TA0apPUTIB 1 MACH €JIEKTPOYCTAHOBOK.

[Ipu nmepemiiieHH1 psily MallIMH 1 MEXaHI3MIB B IIPOIIECi pOOOTH Ha BEJIH-

62



Ki BiJicTaHl (OYMCHI 1 MPOXITHUIIBKI KOMOAWHM, CTPYTH, BaHTa)KHI MAIUHHU),
a00 TepIOAUYHOMY KPOKOBOMY IIEPEMIIIEHHI BCIIJ 3a TOCYBaHHSIM BHOOIB
(KOHBEEPHI YCTAaHOBKH, CKpENEepHlI Ta MaHEBPOBI JieOiAKU, OypoBI BEpCTaTH,
€JIEKTPOOCBITIIIOBAJIbHI YCTAHOBKM) MOTPIOHO MIBUJIKE 1 JIETKE MPUETHAHHS 1
Bi/I'€IHAHHS €JIEKTPOOOJIaIHAHHS BIJT Mepexi. /(s 1IbOro 3aCTOCOBYIOTH CIElli-
aJIbHI IITEINCEIbHI MPUCTPOI, a TAKOXK MPUCTOCYBAHHA 1 MPUCTPOI, U0 JO3BO-
JISFIOTH TIEPEMIIIIATH 110 TPYHTY BUPOOOK 00IaJHAHHS 1 €JIEKTPOYCTaHOBKH.
HasiBHICTH BOJIOTH 1 Iy OOYMOBIIIOE CIeliaibHE KOHCTPYKTUBHE BHKO-
HaHHSA, [0 3aXHUIIA€ EJICKTPOOOTaHAHHS BiJl MPOHUKHEHHS BCEPEAUHY HOTO
BOJIOTH 1 IIMITY, @ TAKOX BXKMBAHHS BOJOTOCTIMKOI €IEKTPOI30JIALIi Ta aHTUKO-
PO3IMHUX MOKPUTTIB HaWBIAMOBIAAIBHINIMX MeTajaeBUX dacThuH. PoboTa B 3a-
MKHYTHX 00CSITax 3HWXKYE IHTEHCHUBHICTh OXOJIOJKYBaHHS €JIEKTPOOOJIaIHAH-
HS, 1 IIe Y CBOIO Uepry poOUTh HEOOXITHUM BXKMUBAHHS €JIEKTPOI30JIALI] MiABU-

[IEHOT TEIUIOCTIAKOCTI.

3.2 OcHOBHI 3arajibHi BAMOTH /10 CHCTEM BHYTPIIIIHHOT0

CJICKTpoOnoOCTAYaHHA TJIMO0OKHUX IIAXT

OCHOBHMMHM 3arajJbHUMH BUMOTaMU, SIKUM MTOBHWHHA 33J0BOJILHATH OyIb-
AKa CHUCTEMa EJICKTPONOCTayaHHs, €: HAAIWHICTh €JIEeKTPONOCTa4YaHHs, BUCOKA
SKICTh €IEKTPOCHEPrii, Oe3MmeKa i eKOHOMIUHICTh BCiX eeMenTiB /1, 3, 8, 9/.

HaniiiHicTh CUCTEMU €JIEKTpOIIOCTayaHHs 3a0e3Meuy€eThCs 3a PaXyHOK pa-
IIIOHATILHOTO ii MPOEKTYBaHHS 3 ypaxyBaHHSIM TEXHIYHUX 1 EKOHOMIYHHX MIPKY-
BaHb, a TAKO’K BUCOKOTO PIBHS eKCILTyaTarlii. Bicoka sKicTh eneKTpoeHeprii BH-
3HAYA€ThCS JOTPUMAHHIM Jialma3oHy JOMYyCTUMHUX 3MiH TapaMeTpiB HampyTy i
yactoTH, BctaHoBieHoi JICTY. JloTpuManHs [iamna3oHy JOMYCTUMUX 3MiH 4acToO-
TH 3a0€3MeUy€EThCSI eHEPrOCUCTEMOIO, a IOTPUMAHHS J11alla30Hy AOIMYCTUMHUX 3MIiH
MOKAa3HUKIB HAMPYTH Ha 3aTHCKaX CIOXKMBAYiB B 3HAYHIN MIp1 3aJI€KUTh BiJ Mpa-
BUJIBHOTO MIPOEKTYBAHHSA 1 €KCIUTyaTallii eJIeKTPOYCTaHOBOK.

Bin npaBunsHOTO BHOOpPY, MOHTaXKY 1 €KCIUTyaTallli eJeKTPOYCTaHOBOK 1
3aXMCHHUX 3aC00IB 3aJIEKUTh €JIEKTpoOe3eKka 00CITyroByH0UOro MepcoHaty, Mo

CTUKAECTBCA 3 CIICKTPOYCTAHOBKAMMU. PaI_IiOHaJ'IBHe o€ IHaAHHA KalTaILHUX BU-
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TpaT Ha CIOPYAY CHUCTEM EJIEKTPONOCTaYaHHS 1 MOPIYHUX EKCIUTyaTallliHUX
BUTPAT € HEOOXITHOK YMOBOIO PO3YMHOTO 1 €KOHOMIYHOTO BUKOPHUCTAHHS 3a-
co0iB, CIIPsIMOBAaHUX Ha eNeKTpu(ikaliio TripHU4Ooi mpoMuciaoBocTi. CBigomMuit
X1 10 BUKOHAHHS BKa3aHUX BUMOT MOKe OyTH 3a0e3nedeHui mpu riimodo-
KOMY 3HaHH1 (PI3MYHUX TPOIIECIB, IO MPOTIKAOThH MPU EKCIUTyaTaIlil eJIeKTPOoy-
CTAHOBOK, YMOB CIIJIbHOT POOOTH OKPEMHUX EJIEMEHTIB eJIEKTPOOOIaJHAHHSA,
OCHOBHHX TOJIOKEHb PaIllOHATBHOTO MPOEKTYBAHHS E€JIEKTPONOCTAYaHHs 1 pa-
I[IOHAJILHOI eKCIUTyaTallli eJeKTpOrocnoaapCcTBa CydacHUX KPYMHUX TIPHUYHMX
M1ITPUEMCTB.

[Ipy mpoeKkTyBaHHI €JIEKTPONOCTAYaHHS TIPHUYUX MIAMPUEMCTB OCHOB-
HUMHU NMHUTAHHSIMU € BHOIp 3arajibHOi CXEMU YKUBJICHHS, YMCIa, TOTY>KHOCTI Ta
pO3TallyBaHHs 3HIKYBAJIBHUX MM1ICTAHIIIH, palllOHAIBHUX HAIMPYT KUBUJIbHUX 1
PO3MOAUTBHUX MEPEXK, CIIOCOOIB Mepeadi eNeKTPOSHEPrii TEPUTOPIEI0 MIANIPH-
€MCTBA.

Hampyra cucteM 30BHINIHKOTO 1 BHYTPIITHBOTO €JIEKTPOIIOCTAYaHHS 3a-
JISKUTH B €IEKTPUYHOI MOTYXKHOCTI MIANPUEMCTBA, MOTO BIIJAJIECHOCTI Bij
JKEpeIt JKUBIICHHS, HAIIPYTHU 1 PE3ePBHUX MOTYXHOCTEH JKEPEes KUBJICHHS, SIK1
Ma€ B CBOEMY PO3IOPSIKEHHI e€HepromocrayajibHa abo eHeprorepeaaBalbHa
KOMITaHisl B IPUJIETJIOMY paioH1, a TAKOX BIJ XapakTepy HaBaHTAKEHHS — Ki-
JIBKOCTI 1 MTOTY>KHOCTI €JIEKTPONPUIMAaYiB Pi3HUX HAIPYT, HASIBHICTh €JIEKTPOII-
puiiMayiB 3 pi3KO 3MIHHUM XapaKTE€pPOM HABAHTAXEHHS (TUPUCTOPHUMN MPUBIJ
MiAMOMHUX MaIlIMH), [0 HETAaTUBHO BIUTMBA€E HA TaKi MOKA3HUKH SKOCTI HAIpPY-
I, K KOe(ILi€EHT HECUHYCOiHOCTI 1 KOJMBAHHS HAMPYTH.

SIxk mpaBwIIO0, 30BHIIIHE EIEKTPOIIOCTAYaHHS TIPHUYUX MIAIPUEMCTB pe-
KOMEHAYETHCS BAKOHYBATH 32 CUCTEMOIO ITMOOKOTO BBOAY 3 MiHIMalIbHOMKO Ki-
JBKICTIO CTYyNEHIB TpaHcdopmallii, TOOTO MpU MaKCUMaIbHOMY HaOIMKEHHI
BHCOKOI HaMpyr# A0 crnoxuBavi. [Ipu nboMy crnoco0i1 sKMBIEHHS B110yBa€ThCS
OpraHidyHa CIOJIyKa >KUBHJIBHUX MEPEX 3 PO3NOAUIBHUMHU MEpEkKaMH MEePIIoro
CTYTIEHSI PO3MOJLITY €IEKTPOCHEPrii. Y KO)KHOMY KOHKPETHOMY BUMAJKY BUOIp
HAIpyrd MOBUHEH MPOBOAUTHUCS IUIIXOM TEXHIKO-€KOHOMIYHOIO MOPIBHSIHHS

BapIaHTIB MPU PI3HUX PIBHIX HANIPYTH.
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Cucrtemu eneKkTpOINoCcTadyaHHs TIPHUIUX HIAITPUEMCTB CTBOPIOIOTHCS IS
3a0e3MeYeHHs KUBJICHHS €JIEKTPOCHEPIi€l0 MpUiiMaviB Ha TTOBEPXHI IIaXTH 1 B
TipHAYUX BUPOOKAX: MIAHOMHI YCTAaHOBKH, BEHTHJISITOPH, KOMIIPECOPH, XOJIO-
JIWJIbHI MalllMHU, HACOCHI arperaTtd, BaKyyM-TIOMIIOBI CTaHIIli, TEXHOJOTTYHI
KOMIIJIEKCH Ha TIOBEPXHI, IMiJI3eMH1 CIIOKKUBaYl 3 BUJIOOYTKY 1 TPAHCTIOPTYBaH-
HSl 10 TPUCTBOJBHOTO JBOPY KOPHUCHOI KOMAJIWHHM, MAIIUHHU JUISl MPOXOJKH
TIpHAYUX BUPOOOK 1 TPAHCTIOPTY MOPOAM a0 11 ApOOJIEHHS, SKIIO BOHA BUKO-
PUCTOBYETBHCS ISl 3aKJIaJaHHsI BUPOOJIEHOTO IPOCTOPY, @ TAKOXK BC1 €IEKTPO-
npuiiMaui Hanpyroro 380 — 220 B Ha moBepxHi, 1m0 3a0e3meuyoTh (QyHKI0-
HYBaHHS T1PHUYOTO MiMPUEMCTBA.

Y ocHOBI MOOYJIOBU CXEM BHYTPIIIHBOTO EJIEKTPOMOCTAYaHHS JICKHUTH
BuMora /20/ BiTHOCHO 3a0e3reueHHsT HaliIHHOCTI eIeKTPOIOCTadYaHHs MpUiitmMa-
4iB eneKkTpuyHoi eHeprii. Cucrema eNeKTPONOoCTadaHHs MiJ3EMHUX TIPHUYHX
poOIT MOBUHHA BiJMOBIATH HACTYITHUM BUMOTaM:

- 3abe3mneuyBaTu Oe3rnepediiiHe >KUBJICHHS E€IEKTPOCHEPTI€0 OCHOBHUX
EJIEKTPONPUMAYIB;

- OyTu O€3meYHOI0 BIAHOCHO MOXEX, BUOYXIB PyAHHUKOBOI arMocdepu i
YPaKEHHS JIIOICH €IEKTPUUYHUM CTPYMOM;

- 3a0€31euyBaTh BUCOKY SIKICTh €JIEKTPOCHEPrii, 10 MiJIBOJUTHCS 10 eJie-
KTpOIpUiiMayiB, B yYMOBaxX Oe3MepepBHOI 3MIHU TEXHOJIOTIYHUX MapaMmeTpiB
TIPHUYHUX PO3POOOK 1 PO3BUTKY MII3EMHUX EIEKTPUUHUX MEPEXK;

- OyTH €KOHOMIYHOIO TIPH JIOTPUMaHHI ITepepPax0BaHUX BHIIEC BUMOT.

Ocratouynuii BUOip crocoOy >KUBJIEHHS 1 CXEMHU €JIEKTPOTOCTa4aHHs IIi-
JI3eMHHX CITO)KHBA4iB MPOBOATH 3 YpaXyBaHHSAM TiPHHUYO-TEOJIOTTYHUX YMOB
3aJISITaHHS KOPUCHUX KOIAJIMH HA TIJICTaBl TEXHIKO-€KOHOMIYHOTO TTOPIBHSIHHS
KOHKYpPYIOUHMX BapiaHTiB. Ha BUOip cuctemMu eaeKkTpornocTayands J00yBHUX [li-
JITHOK, KPIM TIPHUYO-TEOJIOTTYHUX 1 TEXHOJOTTYHUX YMHHUKIB, ICTOTHUM BILJIUB
poOJIATh criocid MexaHizallii y BUOOSX 1 cXeMa TPAHCIIOPTY KOPUCHUX KOMaJuH
Bl BUOOK0. CrieniudpiuyHO OCOOJMBICTIO CHCTEM IIJ36MHOI0 E€JIEKTPOIOCTa-
YaHHA € X PyXOMHM XapakTep, 00YMOBJICHUN MOCTIMHUM MEpeMIIIeHHSIM (po-

HTY OYHUCHHX 1 MIATOTOBYMX POOIT.
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[Ipu mpoekTyBaHHI HOBUX IIAXT 3aCTOCOBYIOTHh THUITOBI IUITAHYBAHHSI MPHU-
cToBOypHHX ABopiB /21, 22/. Micuenonoxenns LI ta iXHs KiIbKICTh Mpak-
TUYHO 3YMOBIIIOETHCS TIJIAHYBaHHSAM MpUCTOBOYpHHMX ABopiB. LIIIII po3srario-
BYIOTh B CIICIllalbHIA KaMepl 3 JIBOMa BHUXOJaMH, 3 BOTHETPUBKUM (Hecma-
JIOBAHUM) KPIIJICHHSIM, MPUJIETIIO0 O KaMEpH TOJI0BHOIO BOJOBIJIUBY Illa-
xtu. Kamepy HIIII, sk mpaBuio, po3Milly0Th B MPUCTOBOYPHOMY JBOPI IO-
pSAll 3 EHEPTOEMHUM CIIOXKHKBadyeM. J[Jig BUKIIOUEHHS 3aTOIJICHHS BOJIOKO Pi-
BEHb OCTOHHOI MMIJIOTH B KaMepl MOBUHEH OyTH HE MeHIe HiK Ha 0,5 M BuU-
e 3a MO3HAYKY TOJIOBOK PEMKOBOI KOJIi B MPUCTOBOYPHOMY ABOP1 B MicCIIi
CIoJy4eHHs oro i3 ctoBOypoMm 3 yxuiom 0,01 M y 6ik Bog030ipHUX KaHa-
Bok. Onun Buxin 3 LT nepenbavaerbcst 10 BUPOOKHU, APYrUil — IO KaMepu
BOJIOBI/UTMBY. XOAKHM criofiydeHHs: Mixk kameporo LI 3 npuctoBOypHUMU BU-
poOkaMu 1 KaMeporw HACOCHOI BOJOBIUIMBY OOJIaIHAHO MPOTHUIIOKEKHUMHU
JBEpUMa, 110 BIJKPUBAIOTHCA Y OIK KamMepu BOJOBIMIMBY, 1 IPATYACTUMU PO3-
CYBHUMH OJHOCTYJIKOBUMHU ABepuMa. Jns crnomyderas kamepu LI 3 BupoO-
KaM# IPUCTOBOYPHOTO JABOPY MOBUHEH OyTH MPOBEACHUN XOJIOK, /1€ TAKOXK IO-

BUHHO OyTH BCTAHOBJICHO MPOTHUIIOKEKHY 1 IpaTdacTy ABEpi.

3.3 BruiuB ymoB ekcrmtyaramii Ha ¢popMyBaHHA
TEXHIYHUX BUMOT 10 CHCTEMH €JIEKTPONOCTAYAHHS

NiaA3eMHHUX CIIOKUBAYiB

[Ipu po3poOill TEXHIYHUX BUMOT BPaxOBYBAJIWCS OCOOJMBOCTI CHUCTEM
€JICKTPOTIOCTaYaHHS TIPHUYUX ITANPUEMCTB, YMOBH 1 YMHHHUKH MTiJI36MHOI PO3-
pOOKHM KOPHUCHUX KOMAJIMH: TIPHUYO-TE€O0JIOT14HI, TEXHIUHI 1 TEXHOJIOT14HI, y TO-
MY YHCJII YMOBU HABKOJMIIHBOTO CEPEOBHINA, a TAKO)XK BHUMOTH JIIFOYHX HOP-
MaTHUBHUX JOKYMEHTIB 3 yJIaIITyBaHHs, EKCITyaTallii Ta 0OCITyrOByBaHHS eJe-
KTPOyCTaHOBOK /21,22/.

OpHi€ero 3 0COONMMBOCTEN CUCTEM €JIEKTPONOCTAYaHHS MIJ3EMHUX CIIOXKH-
BayiB € IepionyHa (MOCTIHA) 3MIHA iX TTapaMeTpiB Yepe3 pPyXOMHUM XapaKTep

MICIISl TPOBEJICHHS TIPHUYUX POOIT, MOB'SI3aHUX 3 TEXHOJIOTIEI0 BUOOYTKY.
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OCHOBHMMM YMHHHMKaMH, 110 BU3HAYAIOTh MOOYJOBY 1 XapaKTEpUCTUKHU
CXEM MIA3€MHOT0 €JIEKTPONOCTAYaHHS €

- TIMOWHA IIaXTHU, YHUCJIO TOPU3OHTIB, SKI PO3POOJISIIOTHCS, 0araToBO/I-
HICTh Ta PO3MIPH IIAXTHOTO TTOJIS;

- BUpOOHWYA TTOTYKHICTh MIAMPHUEMCTBA B IIJIOMY, a TAaKOX €JICKTPUYHA
MOTY>KHICTh Ta PO3TAIllyBaHHS BCTAHOBJICHHUX II1JT 3eMJICIO PUMUMAYiB €ICKTPH-
YHO1 eHeprii (CTallloOHapHHUX 1 IEPECYBHUX ).

- BUIJISIZ] 1 EHEPTOEMHICTD MiA3€MHOTO TPAHCIIOPTY;

- BEJIMYMHA HAIMPYTH, BXKUBAHOI JUIsl KUBJIEHHS NpPHUIIMaviB €JIEeKTPUUHOI
eHeprii Ha JOOYBHUX 1 MIATOTOBYUX JUISHKAX;

- 3HaYCHHs Hanpyru Ha mmHax [ 311

[Ipu mpoekTyBaHHI (CTBOPEHH1) CUCTEM €JIEKTPONIOCTAYaHHS 1 €JIEKTPOY-
CTaHOBOK TIIJJ36MHHUX CITO)KMBA4iB MMOBUHHA BUKOHYBATUCS BUMOTA JIFOYUX HO-
pPMaTUBHO-TIPAaBOBUX JOKyMeHTIB: «lIpaBmma ymamTyBaHHS €JIEKTPOYCTaHO-
BOK», «[IpaBuia TeXHIYHOI EKCIUTyaTaili eJIEeKTPOYCTAaHOBOK CITOKHBAYiBY,
«IIpaBmna 6e3meyHOl eKcIuTyaTallli eJIeKTPOYyCTaHOBOK CIIOKMBaUiBy, «CIHHI
npaBuia 0e3neku mpu po3poOIll PyIHUX, HEPYAHUX 1 PO3CUITHUX POOBUIIL TTi-
I3EMHUM CIIOCOOOM», a TaKOXK 1HIIWUX JIFOYUX HOPMATHBHUX JIOKYMEHTIB, IIIO
CTOCYIOThCSI €KCIUTyaTallii eJIeKTPOYCTAaHOBOK CIOKMBAYIB, BYKHBAHHS SIKUX BU-
3Hauae [lep>kaBHA 1HCTEKIIISI 3 €HEPreTUYHOTO HAIJISIAY 32 PEKUMaMU CIIOXKHU-
BaHHsI €JIEKTPUYHOI 1 TETJI0BO1 eHeprii (Jlep>keHepronarsiy).

BpaxoByrwouu cykynHicTe Bcix ocoOnuBocteid CEIl ripauyux mnianpu-
€MCTB, YMOB 1 YMHHHUKIB M1J36MHOTO BUAOOYTKY KOPUCHUX KOMAIMH 1 AIFOYUX
HOPMAaTUBHUX JOKYMEHTIB, IO BIIHOCATHCS 10 JAHOTO MUTAHHS, 10 CHUCTEMHU
eJIeKTpornocTayanHs mig3eMaux crokuBadiB 3 [III1 rimbokoro BBeneHHs Ha-
npyroto 35/6 kB cTaBnsATHCS HACTYIHI OCHOBHI BUMoOTH /23/:

- CEIl noBuHHa OyTH HajiitHOIO, 3a0e3meduyBajbHOI Oe3nepediliHe Ta
AKICHE KUBJICHHS €JIEKTPOCHEPTIE€I0 BCIX MIJ3EMHUX €IEKTPONpUiiMaYiB;

- BigmoBigHO 70 /20/, 3a yMOBOIO 3a0e3MeueHHsT HaJIHHOCTI €JIEKTPOTIOC-
TayaHHSI €JIEKTPOINPUKMaYiB, TIPHUYOA00YBHI MIAMPUEMCTBA BITHOCATHCS 10 |

KaTeropii. Y CKJIaJil eJIeKTponpuiiMadiB I[1€i KaTeropii € ocobjiuBa rpymna crio-
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’KUBa4iB, 0 BITHOCATHCS O aBAPIMHOI 1 TEXHOJIOTIYHOI OpoH1 (JIFOJACHKUU 1
BAaHTAXXOJIOJACHKUI KIIITHOBUN MIJHOM BEPTHKAJILHUM CTOBOYpPOM, TOJOBHUMN
BOJIOBIJIJIUB TOIII0), Oe3nepediitHa podoTa sIkuX HeoOXiaHa JjIs1 0e3aBapiitHOTO
3YMMUHHUKA BUPOOHMIITBA 3 METOIO 3armoOIiraHHs 3arpo3u >KUTTS JIIOJICH, 3HAU-
HOTO 30MTKY MIAMPHUEMCTBA Ye€pe3 HEJIOBUIYCK MPOIYKII 1 MOXKJIUBOMY MOIII-
KOJ/DKEHHIO KOIITOBHOTO oOnagHaHHs. [[ns peamizamii 11i€i BUMOTH KUBJICHHS
LTI cuig mepeadaynTy HE MEHIIE HIK JBOMAa KaOeTbHUMU JIHISIMU Bl JABOX
HE3AJIEKHUX JpKepeln. 3rigHo pekomeHaamisM LleHTporinpomaxry, «KOXKHHMA
KaOesib PO3paxoBYIOTh 3a HAaBaHTAXEHHsIM, 10 cTaHOBUTH 100% Bix moBHOI
IUIsL IBOX CTOBOYpHUX KabeniB, 70% - mist Tpbox 1 40% nst 4OTUPHOX CTOBOY-
pHUX KaOemiBy;

- OJIMH 3 OCHOBHMX TMOKAa3HMKIB SIKOCT1 €JIEKTPOEHEprii — CTaOULIbHICTh
HaIlpyTy Ha €JEKTPOABUTYHAX MPHU PI3HUX peKUMax poOOTH (HOpMaJIbHUI, TTe-
PEBAHTAKEHHSI, XOJIOCTUM X1]I, TyCcK). BiAXUNeHHa Hanpyru Ha 3aTUCKaX €JIEKT-
POJBUTYHIB 1 €JICKTPUYHHUX arapaTiB YIPaBIiHHSI B HOPMAIbHOMY PEXHUMI J0-
myckaeTbes Bim -5% m0 + 10% HOMiHamsHOTO. Peamizaliis mi€i BUMOTH MOXKE
OyTH NOCATHYTA IUIAXOM MAaKCHUMaJIbHOTO HAOJIMKEHHS BHCOKOI HAMpYyTd [0
[IEHTP1B HaBaHTAXXEHHS 30KpemMa rindoke BBeneHHs Hanpyru 35 kB na LTI,

- eKCIUTyaTallisl CHJIOBUX KaOelbHMX JiHIN Hampyroio 10 35 kB moBuHHa
3MIMCHIOBATHUCS BIAMOBIIHO O 1HCTPYKIIii, 3aTBEPAKEHOI HAKa30M MiHICTEPCT-
Ba mManuBa 1 eHepreTuku Ykpainu Big 15.02.2005 Ne 77 (COY — H MIIE
40.1.20.509: 2005).

EnexTpomnocrayanHs MOBHHHO OyTH OE3IIEUHUM BiTHOCHO YpaXKEHHS Mep-
COHAIIy EJEKTPUYHUM CTPYMOM, a TaKOX BHHHKHCHHS BIJIKPHTOTO iCKpiHHS,
3IaTHOT0 BUKJIMKATH MoKexk1. OCHOBHI 3aX0IH JUIs 3a0e3MeueHHsT HaJlIMHOCTI 1
0€3IIeYHOT0 B)KMBAHHS CICKTPOCHEPrii B IMIJ36MHUX YMOBAX:

- BXXMBAHHS €JIEKTPOTEXHIYHUX BUPOOIB, 110 3a0€3MEUyI0Th 3aXUCT 00-
CJIyTOBYIOYOT'O TIEPCOHATY BijJ 3ITKHEHHS 3 CTPYMOBITHUMH YaCTHHAMHU, TIOTIa-
TaHHS TBEPAUX TiJ 1 MPOHUKHEHHS BOJU BCEPEAUHY KOPITyCy (HAIPHUKIIAJ, BU-

KOHAHHS eJIeKTpooOIaIHaHHA 3a cTyneHeM 3axucty IP 44 a6o IP 54);
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- BUKOpUCTaHHS €()eKTUBHUX MPUCTPOIB 3aXUCTY BIJ] YPOKEHHS €IEKTPHU-
YHHUM CTPYMOM 1 BiJ] MOXKEXK. AHaII3 MOKa3ye, 10 OCHOBHUMH ITPUYNHAMH aBa-
pifi B IIaXTax € MOIIKOJKEHHs 130J11111 B kKabenpHuX Mepexax. Crin 3abesre-
YUTH HAJIIWHUN BUCOKOUYTIMBHM 1 JTBOXCTYNEHEBUN 3aXHUCT BiJ 3aMHKaHb Ha
3eMITIO B KaOeIbHUX Mepekax Hampyroro 35 kB 3 Ji€ro Ha BIAKIIOUCHHS;

- CNeKTPUYHI Mepexi MoBepxHI (MOBITPSHI Ta KabeabHI) HAMPYTror
35 kB, MaroTh ranpbBaHIYHUHN 3B'A30K 3 MAXTHUMH KaOCTbHUMHU MEpEeXaMH, Ta-
KO MIOBUHHO OyTH 00JIaIHAHO 3aXHUCTOM BIJl 3aMUKaHb Ha 3€MJIIO 3 JII€I0 HA Bi-
JKJIFOYEHHS JIJI1 BUKJIFOUEHHS TPUBAJIO1 €KCIUTyaTallli Mepexi B peKUMi OJHO-
(dha3HOTO 3aMUKaHHSI Ha 3€MJIIO;

- nependauyuTH TEXHIYHI 3acO00M TIMOOKOTrO OOMEKEHHS BHYTPILIHIX 1
(epope30HAHCHUX MEePEHANPYKEHb Ta 3arJIylII€HHS MEePEeXiJHUX MPOILECIB, 10
HEraTUBHO BIUIMBAIOTh HA HEMPSAMY €IIEKTPOOE3IEKY.

BixuBaHHS TEXHIYHUX 3ac00iB, 11O MOJIMIIYIOTh SIKICHI Ta €KOHOMIYHI
MOKa3HUKH €JIEKTPONOCTauyaHHs (HampuKiad, BUOUPAIOTHCS CIOCOOM 1 3ac00u
KOMIICHCAIll peaKTUBHOI MOTYXXHOCTI Ta MICI iXHBOT YCTaHOBKH; PO3B'S3y-
IOThCS IUTAHHS PETYJIOBAHHS PEKUMIB €IEKTPOCIIOKUBAHHS 1 O0JIIKY BUTpaTH
eNeKTpoeHeprii Tomo). Bukopucranus 3aco01B TEXHIYHOI T1arHOCTHKH KaOelb-
HUX MEPEX, OCHOBHOTO PYAHUKOBOTO €JIEKTPOOOIaIHAHHS 1 CUCTEMU €IIEKTPO-
MOCTa4aHHS TIPHUYOTO MIMPUEMCTBA B IIIIOMY.

Kamepa IIIIT Ta Bci HabmmkeHi 10 Hel BUPOOKH 1 BEHTUJIALINHI 301AKH
MOBUHHI BUKOHYBATHUCSI BIJMOBIAHO JI0 BUMOT 3 MIPOBEJICHHS, KPITIJICHHS 1 €KC-
TuTyaTanii TipHIYrX BUPOOOK BH3HAYYBAaHUMH HOPMATHBHO-IIPABOBUMH JIOKY-
MEHTaMH, 1110 CTOCYIOThCSI PO3POOKH POJOBUIIL MiA3EMHUM CITIOCOOOM, 30KpeMa
NOBUHHI OYTH 3aKpillJieHI BOTHETPUBKUMM MaTepiajiamu; KaMepu MOBHHHI 3a-
KPUBATHUCS CYLIJIbHUMU MPOTUIMIOKEKHUMU JIBEpUMa 1 pU AOBXKHHI O1bine 10
M MaTH JBa BUXOJM, PO3TAIIOBaHI B HAWMOUIBIN BUAAJICHUX OJWH BiJ OJHOTO
JacTHHAX KaMepH.

MoxnuBe BUKOHaHHs enexkTpoxusieHHs LIIIT dyepe3 cBepaimoBuHM, BU-
O1p MICIIETIOIOKEHHS IKUX CJI1JT BUBHAYUTH 3a MIHIMAJIbHUMHU PIYHUMU BUTpa-

TaMH Ha OCHOB1 T€XHIKO-€KOHOMIYHOTO MOPIBHSIHHS BapiaHTiB. B 1nibomy Buna-
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IKYy PO3TalllyBaHHS CBEPAJIOBUHM MOXKE€ OyTH MaKCHUMAaJIbHO HaOIMXEHO [0
LEHTPY EJEKTPUYHUX HABAHTAXKECHb 3 YPaxyBaHHSAM IMOJAJBIIOIO PO3BUTKY

TIpHUYUX POOIT.
3.4 IlinTpuMka piBHA Po0040i HANPYIH 32 PAXYHOK

CHCTEMH MOJ0BKHbBOI KOMIIEHCAIIil

B yMoBax ripHu4Yux OiANPHEMCTB, OKPEMI NPHUBOJAU SAKUX MAOTh PI3KO3-
MIHHE HABaHTAXXEHHS, JOILILHO BUKOPUCTOBYBATH MOJOBXKHIO €MHICHY KOM-
MIeHCAIlll0, sIKa 3a0€3MeUy€eThCsl BKIOUEHHSAM IOCTIIOBHO /10 >KMUBUJIBHOIL JIiHIT
KOHJIEHCATOPHOi ycTaHOBKH. Omip €MHOCTI KOHJEHCATOPIB KOMIIEHCYE (4acT-
KOBO a00 TMOBHICTIO) a00 HABITh MEPEKOMIIEHCY€E 1HIYKTUBHUMN OIip JiHII, BHA-
CJIOK YO0 B HIM 3MEHIIYEThCs BTpaTa Hampyru. Cxema eJeKTpOnoCcTadyaHHs
rIIMOOKOro TOPU30HTY 3 BUKOpUCTaHHAM ycTtaHoBkM [I€K, npuBeneHna Ha puc.
3.1. Benuuuna no6aBKu Hanpyru, CTBOPIOBAHOT MOCIIIOBHO BKIIFOYEHUMH KOH-
J€HCATOpaMHM, MPOMOpPLIMHA BEJIMYMHI CTPYMY HaBaHTaXEHHS 1 aBTOMAaTUYHO

3MIHIOETHCS IPU 3MiHAX HOTO BETUYMHU, MPAKTUIHO OE31HEPIIITHO.
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Pucynok 3.1 — EjiekTponocrayanHs riiu00Koro ropu3oHty 3 ycranoskow IEK
[Is oGcTaBuHa BU3HA4Ya€ OCOOJMBY €(PEKTHBHICTH MOCTIJOBHOTO BKIIIO-
YEHHS KOHJICHCATOPIB MPHU KOJMBAHHSAX HABAaHTAKEHHS, HAPUKIIA P YaCTHX
BKJIFOUCHHSX JBUTYHIB 3 BEJTUKHMH ITyCKOBUMH CTpyMaMH, IIpu poOOTi 3Bapro-
BaJIbHUX arperarisB TOIIO JIJIS 3HWKCHHS KOJIMBAaHb Hanpyru /2, 7, 24/,
CxeMy 3aMilIeHHST MEpPEeX1 3 HABAHTAKCHHSIM B KiHIII JIIHIT Ta 3 MOCII0B-
HAM BKJIFOUCHHSM KOHJCHCATOPIB MPHUBEICHO Ha puC. 3.2, a; BEKTOPHI Jiarpa-

MU HampyT 0€3 KOHJEHCATOpPIB 1 3 KOHJIEHCATOpaMmu MPHUBEICHO Ha puc. 3.2,

01 3.2, 6 BIAMOBIIHO.

[ToB3MOBXHSI CKJIaJ0Ba BEIMYMHM ITaJIIHHS HANpPYTd JUIS BUOAAKY Oe3
KOHJIeHcaTopa (puc. 3.2, 6), ToOTO mpH 3aBAaHHI BeKTopa ¢Ga3HOI HANMPYTu Ha

I[)Kepeﬂi JKUBJICHHA, HaIIpyIr'n Ha CIIOKHMBAa4YaX BH3HAYA€TLCA BeKTOPOMuzﬁ

(Touka 1)
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AU =1(r,co8¢ +X,sing).
SKI10 B JIIHIIO BKJIIOYUATH MOCTIJOBHO KOHJIEHCATOPU 3 PEAKTUBHUM OTIO-
pom0; (puc. 3.2, 8) TO cymMapHe MaJ{iHHS HAPYTH HA PEAaKTUBHOMY OIIOPi JIiHi1

MDK JDKEPEJIOM KMBJIEHHS 1 CHOKMBayaMU CKJIAJE€ BEIUUYUHY I(Xﬂ —Xc). ITa-

JIHHSI HAIIPYTH B I[bOMY BUMAJAKY OY1yTh IOPIBHIOBATH:
AUJ =1[r, cosg+(x, —x.)sing .
Hanpyra Ha KiHUi JiHIT Tenep A0piBHIOE BeKTOpY Ujy, MO3HAYEHOMY Ha

puc. 3.2, 6 Toukoro 1'. OueBHIHO, IO MOJOKEHHS TOUKH 1’ 3aJIe)KUTh Bij 3Ha-
YeHHS 1HJIYKTUBHOTO OIOpPYy KoHjaeHcaTopiB. Ha puc. 3.2, 6 mokazaHnuii Buma-

JO0K, KOJIH X, > X,, IKUW BIANOBIAA€ NEPEKOMIEH ALl 1HTYKTUBHOTO ONOpPY JIi-
HIl; Mpu 1pOMy Hampyra Ounst mpuiiMada Oyne nopiHroBatH BekTopy U'p,.
MoskHa BH3HAYUTH Take 3HAYCHHS ONOPY X, MpU sikomy Uyy ~Uyy, TOOTO

BTpaTa HalpyTHu B JiHII Ma€e 3HaYeHHs, OJU3bke 10 HyJsA. B 1boMy BUNAJIKy MO-

JIOBXKHSI CKJIa{0Ba HaIiHHS HAIIPYTH
AUJ =1[r,cosg+(x, —X,)sing =0,
T06TO T,C0S¢h=(X. —X, )Sing, 3Bincn
Xe =X, +1,Ctg ¢.

PeakTuBHMII OMip KOHACHCATOPIB B ILOMY BUIAJAKy KOMIICHCYE HE TLIbKU
1HIYKTUBHHM OIip JiHIi, aje B ACAKIM Mipl ¥ maJiHHS HANPYTH HA aKTUBHOMY
onopi. O4eBUIHO, 1110 TIPU MOJANBIIOMY 30UIBIIEHH] X, MOXHA JOMOITHUCS, L0
Harpyra Ha KiHIll JiHii Oyje OuTbIlle HampyTH Ha 11 MOYATKy, M0 3a0e3MEUHTh
KOMITCHCAIIII0 TaJiHHS HAPYTH B JDKEPEIl )KUBJICHHS (HampUKiIad, B TpaHcho-

pMmatopi).

a) S=P+jQ
U1 U2




6)

X A, \

AU

y
A

Pucynok 3.2 - Cxema BKJIIOUEHHS] KOHEHCATOPIB (a) i BeKTOPHI Aiarpamu

HAIpYT 0e3 KoHJeHcaTopiB (0) i 3 KoHaeHcaTopoM (6)

SIKI10 3HEXTYyBaTH IMOMEPEYHOI0 CKIIAJOBOIO BTpAaTH HAmNpyTH, a TaKOX
BpaxyBaTH BiJIOMI CIIBBIJHOIICHHS ISl PO3PaxyHKY MOTY>KHOCTI MpUAMAaYiB 1
MOTY>KHOCTI KOHJIEHCATOPIB, TO OYIKyBaHa PO3pPaXxyHKOBA MPOLIEHTHA BEIMYHHA

SHMKCHHA BTPAT HAIIPYI' BUSHAYUTLCS BUPA30OM

AUP:LI';WA, 0%
10-U

ne P — po3paxyHkoBa akTHBHA MOTYXKHICTh, 110 MEPEAAEThCA JIiHIEW, KBT;
Xo — IHAYKTUBHUM omip 1 kM miHil Ha a3y, Om/kmM; | — noBxuHa miHii, km; U,

— HOMiHaJIbHA JIiHilHa Hanpyra, KB; 1J¢ — Tanrenc kyra 3cyBy (a3 Mix Harpy-
rol0 1 CTpyMOM B JIiHIi; A = % — CTYMiHb KOMIICHCAIII1.
C

[Tomanpmuii MOPSA0K PO3PAXyHKY IOJIOBXKHBOI €MHICHOI KOMITEHCAIlil
HACTYIHUM.
1. HeoOximHuit omip KOHICHCATOPHUX 0aTapedl Xgp posp =4 X -
2. HominanbHa Hanpyra 6arapei U gg =l g5 - Xgp -
3a 3HaiineHow BennuuHO U i p BHOMpAaEMO HOMIHAJIBHY HAmpyry KOH-

nencaropiB U, . [Ipu BuGopi BUXOAUMO 3 TOTO, 10 (haKTHUYHA HAIlpyra Ha KOH-
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JeHcaTopax NpHu OyAb-SIKOMY HABAHTAKEHHI HI)KY€ HOMIHAJIBHOI 1 HE TIEPEBU-

urye 5?710% ¢a3Hoi HanpyrH JiHIi, TPOTE 130JIALIsI KOHACHCATOPIB B 3eMIl 1

OJIMH BiJ] OJHOTO MOBHHHA OyTH po3paxoBaHa Ha BenuuuHy Hampyru JIEII, B

KX BOHU BCTaHOBJICHI /24/. B naHoMy BUMaKy BOHA TIOBUHHE CKiIajgaTu 6 kB.
3. IoTyxHicTh KOHJAEHCATOPHOI OaTapei

- oaHiei ga3u Qpy = 12
@

XKB posp ;
- OTYXHICTh TPOX a3 Qgy =3 Qg -
4, €MHICTh KOHJEHCATOPIB, BKIIFOYCHUX B OAHY (hazy

1
27 fx,

5. Yucno napanenbHUX KOHACHCATOPIB

n>|6: HJL

HK I HK

6. BigHOIlIEHHS MOTY>KHOCTI KOHAEHCATOPIB 1 aKTUBHOI MOTYXHOCTI MPHUIA-

MayiB

[Ipu 3apanux mapamMeTpax Mepexi BeIUUMHA @ 3aJIeKUTh Bl KOe(ili€H-
Ta MOTY>KHOCTI NpUiiMadiB 1 o BUMaraetbcsa AU . I3 3011b11eHHsIM COS¢ 1 AU
MOTY>KHICTb MOCIIIOBHUX KOHJEHCATOPIB Pi13KO 3POCTAE.
[ToniepenHiit po3paxyHok ycranoBku [IEK qis ymoB
KUBJICHHS TJTMOOKOTO TOPU30HTY
l. Ilouamxkogi oani
1. Po3paxynkoBa cxema ka0enbHOi JiHii 3 yctaHoBkoto [1E€EK (puc. 3.3)

2. OuikyBaHi (pO3paxyHKOBI1) 3HAUECHHS:
cos¢=0,75; sing=0,66; tgp=0,88
3. IlapameTrpu KUBUIIBLHOT MEPEXKi:

- ka0enp Migau 2*120 MM

- MUTOMUMN OITIp Kabeto:
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HJI/IHI/I| :
1
1
1

Ip=0,153 Om/kM,
X0=0,076 Om/KM,

- noB>knHa kKabeapHoi aiHil |=1200 M = 1,2 kM.

- 3arajibHUi omip (pa3u IBOX MapajeIbHUX KaOeiB:

f =11 220153.1,2- 220,002 Owm
2 2

X, =X -%:0,076-1,2-%=0,046 Om

Z, =r? +x2 =\0,01927 +0,046% = 0,1030m

rHH|

Pucynok 3.3 — Po3paxyHkoBa cxema 3 BCTAHOBJICHOK YCTaHOBKOI IIE€K

OuikyBana (po3paxyHKOBa) Hampyra Ha MOYaTKy KabenbHOi JIiH1i (Ha
muHax [311)

U1=6KB

HeoOxinna (1110 BUMaraeThbCs) Hampyra B KiHIl KaOeapHO1 JiHI1 (Ha 1mm-
Hax [{ITIT)

U, =6,3xB

A. Cexyia | wuun I'311
Pospaxynox I[IEK

Po3paxyHkoBa MOTYX HICTh MIJ36MHUX CIIOXKHUBaviB
S=P+ jQ=4000- j3540=5340kB-A

3a BigcytHOCTI ycraHoBKH [1€K (X, =0)
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2.1. CtpyM y kabenbHiH JiHI1

S 5340

I: =
J3-U; /3:6,0

2.2. Brpara Hanpyru y Ka0eiabH1i JiH1i

=515A.

- a0COJTFOTHE 3HAYECHHS

_P-r,+Q-x, 4000-0,092+3540-0,046

AU, U 6,0
1 '

=90B

(a6o AU, =+/3-1(r,cos g+ xsing)=/3-515(0,092-0,75+0,046-0,66) = 90B).
- BIJHOCHE 3HAYEHHS

AU,%:&:ﬂloo%:LS%.
U, 6000
HeoOxinna Hanpyra Ha BuxigHux 3aruckax [I€K 3 ypaxyBanHsaM komiie-

Hcallli HanmpyTu B KaOeabH1N JiH1T
U =U, + AU =6300+90 =6390B

2.4. Po3paxyHKoBa MpOIIEHTHA BETWYMHA HEOOXIMHOI KOMIICHCAIlll BTpaTH

Hanpyru [1E€K

Uj-U, 6390 — 6000

AU, % = 100% = —————100% = 6,5%
6000

U,

2.5. HeoOxiH1 mapaMeTpu KOHJeHcaTOpHOI OaTapei ycranoBku [1€K

- HCOOXITHHM CTYMHiHb KOMIICHCAII11

2 2
ﬂ:ﬁ:&AU’% 10-6,3

X, P-x, -tge " 5340-0,048.0,88

J

6,5=159

- HEOOX11HE 3HAUEHHS OMOPY EMHOCTI KOHIEHCATOPHOI Oarapei

X.;=4-X,=159-0,046=0,73 Om.

- HaIpyra Ha KOHJEHCATOPHIN Oarapei

U ;=1-Xx_,=515-073=376 B.
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2.6. 3a 3HaiineHnM 3HauYeHHSIM U, p BUOMpaeMo HOMIHAJIbHI JaH1 KOHAECHCa-

TOpA:
- BupoOHuK — [SKRA (CnoBayunna)

- HOMiHajbHa poboya Hampyra - U, =6600 B

- HOMiHanbHa NoTyxkHICTh Q. =400 kBap

- BeJIMYMHA TPUBAJIOTO NepeBaHTaXeHHs 3a ctpymom — 1,31,
- MaKCUMaJIbHUM MiKOBUM yaapuuii ctpym — 1001, ,,

2.6.a. Po3paxyHkoBuil poOounii CTpyM KOHJEHCATOPA

Q 400
CHOM — UCH :%: 60,6 A.

CH
2.7. Yucno mapajienbHUX KOHACHCATOPIB y ¢asi

nZL:ﬁz&S npuiiMaemMo N=9.
I 60,6

CH
2.8. [loTyxHicTh TpU(]a3zHOi KOHIEHCATOPHOI OaTapei

Qxs =3-Q,, - N =3-400-9=10800kBap.
2.9. BinHomeHHs MOTY>KHOCTI KOHJIGHCATOPHO1 OaTapei 10 aKTUBHOI MOTY-
xHoCcTl mpuitmauiB [{ITT1

2o Qs 10800
P 4000

VY tabmumi 3.1 npuBeAcHI 3HAYCHHS OCHOBHHUX MapaMeTpiB KOHICHCATOP-

Hoi Oatapei I1€K mis 3a0e3nedeHHs: pi3HUX 3HAYEHb KOMIIEHCAllli BTpaTH Ha-

npyru B kabenbHiM miHiT Big cekuii [ I'311 qo LI, a Takox momycTuMi 3Ha-

yeHHs U; npu U, =6300 B Ta ouikyBani 3HauenHs U, npu U, =6300 B.

OcHoBHI nmapaMeTpu KoHJIeHcaTopHOi Oatapei [1€K, nomycTtumi 3HadYeHHS

U, (mpu U, =6300B) Ta ouikyBani 3Hauenusa U, (mpu U; =6300 B) npu pizuux

3HadYeHHIX AU .

Ta6mu 3.1 — OcHoBHI MapaMmeTpu KoHeHcaTopHoi 6atapei €K ms 1 c.m.
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Jomycruma Uy, OuikyBana U,, B
X5+ | Ukp U; =6300B
AU % a B B B (pu Uy )
Om B (npu % Bin
U, =6300B) B Uy,
5 12,26 | 0,564 290 6085 6520 3,5
6,5 15,9 0,73 376 6000 6615 5,0
8 19,6 0,9 464 5920 6710 6,5
10 24,5 1,13 580 5810 6835 8,5
b. Cexyisa Il wuun 1311
1I.  Pospaxynox [IEK
1. Po3paxyHKoBa MOTY>KHICTb MiA3EMHUX CIIOKUBAYiB
S=P-jQ=5000- j4410=6670 xBA
2. 3a BincytHocti ycranoBku [1IE€K (X, =0)
2.1. Ctpym B kaOenbHIN JiHIi
| = 5 _ 0670 =643 A.
J3-U; 3:6,0
2.2. Brparta Hanpyru B kKaOenbHi J1HI1
- a0COJIIOTHE 3HAYEHHS
AU, = P-r,+Q-x, _5000-0,092+4410-0,046 _110 B,
U 6,0

(a60 AU =+/3-1(r,c08¢ + X, sin¢) =+/3-643(0,092-0,75+0,046-0,66) =110 A).
- Bi)IHOCHC 3HA4YCHHA

AU, 100 = & .100=1,83%.
U, 6000

AU, %=

2.3. HeoOxigny Hamnpyry Ha BuxigHux 3atuckax [I€K 3 ypaxyBaHHAM

KOMIIEHCAIlli BTpaTH HAMpyTy B KaOeIbHIM JiHIT

U;=U,+AU =6300+110=6410 B
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2.4. Po3paxyHKOBa IMPOIIEHTHA BEIMYMHA HEOOX1HOT KOMIIEH callli BTpa-

i Hanpyru [1€K

U1 —=U1 10096 = 84106000 115 _ 6 89
6000

AUl%Z
1

2.5. HeoOx11H1 mapaMeTpu KOHJeHcaTOpHO1 0aTapei ycranoBku [I€K

HEOOX1AHUM CTYIIHh KOMIICHCAII1

/1:&: lO-U3

2
AU 1063
X, P-X,-1g¢

0= -6,8=13,3
5000-0,046-0,88

HEOOX1/THEe 3HAYCHHSI ONOPY EMHOCTI KOHJIEHCATOPHO1 OaTapei
X5 =A%, =133-0,046=0,61 Om
HaIpyra Ha KOHJEHCATOpHii O6arapei

U, =1-x,=643-0,61=392 B.

2.6. 3a 3HaiineHuM 3HaueHHSAM U pp BU3HA4YalOThCS HOMIHAJIBHI JaHl KOH-
JeHcaropa

- BupoOHuK — ISKRA (CnoBayunna)

- HOMiHaJbHa poOoya Hampyra - U, =6600 B

- HOMIHaJIbHA MOTYXHICTb - Q,,, =400 kBap

- BeJIMYMHA TPUBAJIOTO MEepeBaHTaXEeHHsI 1o cTpymy - 1,3-1, .

- MaKCUMaJIbHUW MIKOBUM yaapHuii ctpym - 1001,

2.6.a. Po3paxyHkoBuil poOounii CTpyM KOHIEHCATOpa

= Qo 40 _g56 A

CH U

CH '
2.7. KinpKicThb napaielbHUX KOHJIEHCATOPiB y ¢asi

n>t 558 106
I 60,6

CH
npuiiMaemo n=11
2.8. [otyxHicTh Tpuda3zHOi KOHAEHCATOPHOI OaTapei

Q. =3-Q,, -n=3-400-11=13200 xBap.
79



2.9. BigHolIeHHs MOTY>KHOCTI KOHAEHCATOPHO1 OaTapei 0 aKTUBHOI MOTY-

*)HocTl npuiimadis LIITIT

. Qs _13200

=2,64
P 5000

VY tabnumi 3.2 npuBeeHI 3HaY€HHS OCHOBHUX IMapaMeTpiB KOHAEHCATOP-
Hoi Oatapei [1€K s 3a0e3nedeHHst pi3HUX 3HAYEHb KOMIIEHCAIlli BTpaTH Ha-
npyru B kabenbHil miHii Big cekiii II I'3I1 mo LI, a Takox momycTumi 3Ha-

yeHHs U; mpu U, =6300B 1 ouikyBani 3Hauenns U, npu U; =6300B.

Tabnuus 2.3 — OcHOBHI mapaMeTpu KoHeHcaTopHoi 6atapei [I€K mst 1 c.am.

OuikyBana U,, B
Xgg, | Ugg, | Aomycrama Uy, B

AU, % A (mpu U; = 6300 B)
Om B (mpu U, =6300B)
B % BiI[ U2H
5 9,8 0,45 290 3100 6500 3,23
6,8 13,3 0,61 392 6000 6615 5,0
8 15,7 0,72 463 5934 6690 6,2
10 19,6 0,9 579 5825 6810 8,2

OcHOBHI MapameTpu KOHAEHCAaTOpHOi Oarapei, momyctumi 3HaueHHs Uj
(mpu U, =6300B) 1 ouikyBani 3nauenuss U, (mpu U;=6300B) npu piznux
3HAYCHHSIX.

3anobicannsn HebANCAHUX pedcUMi8 npu poOOMi YCMAHOBOK NOO0BIHCHbLO-
EMHICHOI KOMNeHcayii.

ExonomiuHa 1 cTifika poboTta ycraHoBkM [I€K y BUCOKOBOIBTHUX pO3IO-
TUTFHUX MEpekax 0arato B YOMY 3aJICKUThH B1J] TPABUILHOTO BHOOPY OCHOBHO-
ro mapaMmerpa — OMopy €MHOCTI KOHACHCATOPIB. [3 30UIbIIEHHAM I[HOTO Mapa-
MeTpa 3pOCTa€ Hampyra Ha BUXOJl YCTAaHOBKH. TOMY HOIIILHO 301IbIITYBaTH
Omip KOHACHCATOPIB MPU HU3BKUX PIBHIX HaNpyru mepexi. Ha mpakrtuil Ha-
CTporoBaHHA ycTaHoBOK [I€K 3a MakcMManbHUM pPEXKUMOM TMIJBUILEHHSA Ha-

IMPYIru HE 3aBXKIW BIACTHCA Y 3B’${3Ky 3 BUHUKHCHHAM IIapaMCTPHUIHOI'O PC30-
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HAHCY ACMHXPOHHMX JIBUTYHIB, a TaKOX IOSBOIO (hepoMarHiTHUX cyorapmo-
HIWHUX KOJIMBaHb.

[Ipu mapameTpuyHOMY PE30HAHCI CTPYMHM ACHHXPOHHHUX JABUTYHIB, IO
MICTATh HHM3bKI TapPMOHIKH, BUKJIMKAIOTh pEe30HAHC Mk ycTaHoBKorw [I€K Ta
IHIYKTUBHICTIO KoJa 1 ABUryHa. Lle BinOyBa€eThCs Ha 4acCTOTI sIKa HUXKYE 3a Ya-
CTOTY €HEpProcucteMu. B 1mux ymoBax JBUTYH OO€pTA€THCS 13 3HUKEHOIO BiJI-
MOBIJTHO JI0 YaCTOTH PE30HAHCY IIBUJKICTIO oOepTaHHA. [Ipw 11boMy IBUTYH
IpaIfloe K MePETBOPIOBAY, CIIOKHUBAIOYN €HEPTII0 HA YaCTOTI €HEPrOCUCTEMH 1
BUJIAIOYM ii HA3aJl B MEPEKYy Ha pe3oHaHCHIM yacToti. Llel mpouec cympoBo-
JDKY€TbCs BIOpaLisIMU 1 BEJIMKUMU CTPyMaMH B JIBUTYHI, TPUYOMY MOKYTh BHU-
HUKHYTH 1 IEPIOANYHI KOJIMBAHHS HAIIPYTU B MEPEKI.

SBuma ¢epomMarHiTHUX CyOrapMOHIMHUX KOJHMBaHb CIIOCTEPIrarOThCs B
OCHOBHOMY TpH BKJIIOYEHHI HEHaBaHTaXEHUX TpaHcPopMaropiB abo mpu 3Ha-
YHOMY MiJABUIICHHI HANpyru. SKIIO mpH 1[bOMY MOCIIIOBHO BKJIIOYEHUH OTMIp
€MHOCTI Ma€ JOCTATHIO BEJTUYHUHY, TO 1€ TPUBOAUTH JO HACHUCHHSI Cep/ICUHUKA
TpaHcpopmaTopa 1 10 MOSIBU CyOrapMOHIK 3HAYHOI aMIUNTYId 3 JAPOOOBUM
(1:2; 1:3 Tomio) BigHOIIEHHSIM ii 4acTOTH J0 OCHOBHOi. lle siBUIlle CympoBo-
JDKYEThCSI 3HAYHUM TI1JBHUINCHHSIM CTPYMY 1 HalpyTH, 110 MOXKE MPHUBECTH [0
BIIKJTFOYCHHS SIK JI1HI1, TaK 1 TpaHCPOPMATOPIB.

Bopotucs 3 HebaxkaHuUMU peKMMaMy MOKHA HACTYITHUMHU CITIOCOOAMH:

- IEPIITUH - BKIIOUYCHHS ITYHTYBAJIHHOTO OTIOPY;

- IPYTHH - 3aKOpOUyBaHHS KOHACHCATOPIB;

- TPETiil - 3MEHILIEHHS OTOPY YCTAHOBKH.

[Tepmuit cmoci6. 3a nuM cnocoOOM MapajiesibHO KOHJIEHCAaTOpam
BKJTFOYAETHCS IIIYHTYBAJIILHUM aKTUBHHM omip. Hemomkom 110r0 criocoOy cimij
paxyBaTH HasgBHICTh BTpaT €HEPrii B MIyHTYBAIHLHOMY OMOP1 1 3HUKEHHS e(eK-
Ty TABUIIEHHS HANIpyTH ycTtaHoBkoro [1€K.

3rigHo 3 /24/ B aesikux BUMAAKaX I YCYHEHHS HeOaXKaHUX PEKHUMIB J10-
CTaTHHO OYJIO BKJIFOYEHHS IIYHTYBAJIBHOTO OTIOPY, BEIUYMHA SKOTO MEPEBUIILY-
Baja omip KOHJIEHCAaTOPiB BChOro B 3 paszu. lle mpuBoausio 10 BIAUYTHUX BTpAT
€HEprii B IIYHTYBAILHOMY OIOP1 NpH MOCTIMHOMY BKJIIOUEHHI ioro. B Tux Bu-

najikax, KOJIM MpU YCYHEHHI HeOa)KaHUX PEKUMIB MEPEXK1 BAAETHCS 30LTBIIATH
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3HA4YE€HHS MIYHTYBaJIbHOTO ornopy B 10-20 pa3iB B MOpIBHSHHI 13 3HAYCHHSIM
OTIOpY KOHJIEHCATOPIB, BXKUBAHHS I[LOTO CIIOCOOY AoIiIbHE. MOXKIMBO TaKOX
BKJIFOUEHHS TOCIIOBHO 3 IIYHTYBJIHHUM ONOPOM HACUYyBaJIbHOTO JPOCEIS,
SAKUH MPU TOSIBI CyOrapMOHIMHUX CKJIQJOBUX CTpyMy OyJie MiIMarHiyyBaTucs 1
BIJIKPUBATH T'UUIKY 3 aKTUBHUM omnopoM. Lleil BapiaHT BUMarae BXKUBaHHSI CIELI-
aJbHUX JPOCEIIIB HACUUCHHS, 110 30poxkuye ycTaHoBKY [TE€K.

Hpyru#hi cnoci6. 3a uuMm cnmocoOOM aBTOMaTUYHO 3aKOPOUYIOTHCS
KOHJICHCATOPH CHEIIaJIbHUM 3aXHCTOM, 1[0 MIPUBOJUTHCS B /IO CyOrapMOHI1M-
HUMHU CKJIQJIOBUMHU CTpyMy. Uepe3 nesikuii yac Mmiciis BIAKIIOUEHHS YCTaHOBKA
3HOBY BKJIFOYAETHCSI aBTOMATUYHO B poOoTy. Ilependadaerncs, 1o 3a 1ei yac
JIBUTYHU PO3BUHYTh HOMIHAJIbHY MIBUAKICTh. JlaHuii cocid Moxe OyTH peko-
MEHIOBAaHUI 32 HAasIBHOCT! BIAMOBIJAJILHUX HABAHTAXKE€Hb 1 JOCTATHHO BEIUKOI
MIPOITYCKHOI MOTY>KHOCT1, OCKUJIBKU BIH KOIITOBHUM (3HAYHI BUTPATU HAa BUMH-
Kady 1 CrieliaibHUi (PiIbTPOBUI 3aXUCT).

Tpertitt cnmoci6. HaifOunbi mpocTuM 1 JOCTYIIHUM € CIIOCIO 3MEH-
IIIEHHS OTNOPY YCTaHOBKHM. /[aHmii cniocid nmependavae 3MEHIIEHHS OMOpYy yCTa-
HoBKM [I€K 3 oHOYaCHUM 3MEHIIIEHHSIM MPOOMBHOI HANPYTH CIICIIAIbHIX 3a-
XUCHUX PO3PSATHUKIB. 3HMKEHHSI MPOOMBHOI HAINPYTd 3aXUCHUX PO3PSAHUKIB
3a0e3mnevye OJHOYACHO 1 IIYHTYBAaHHS KOHJIEHCATOPIB Y pa3i MOSBU HEOaKaHUX
PEXKUMIB 13 3HAYHOIO aMILTITYAO0I0 HAmpyT 1 TUM CaMUM CIIPUSAE IXHbOMY yCy-
HeHHIO. [Ipy 1bOMy KOHAEHCATOpPU IIYHTYIOTHCS CTIMKOIO TYTOK, PYXOMOIO
MDXK €JIEKTPOJaMHU CHEIaIbHOTO po3psaaHuka. [licis npunuHeHHs HeOakaHoTro
pPeKUMY Ayra Ha PO3PSTHUKY TacHYJIA, 1 PO3PSITHUK OyB 3HOBY TOTOBHH J0 TO-
BTOPHHX JIi. Y yMOBaX €KCILIyaTarii po3psSIHUK HACTPOIOETHCS MPUOIN3HO Ha
JIBOKpATHY HamNpyry, 0 BUHUKAE HAa KOHACHCATOpPax MPU HOPMAIbHOMY MaK-
CUMaJIbHOMY PEXHUMI .

3a3HavyeH1 3aX0/AH JT03BOJISIOTh YHUKHYTH SIBUIIA MTAPAMETPUIHOTO PE30-
HaHCcy B JiHigX. IIpote ycranoBky II€K MoHa pekOMEHIyBaTH TUIBKH JUISI
OKpeMHX KaOeJNbHHX JIHIM, IO KUBJIATh HAWMOUIBII BiJJAJICHUX CIIO)KHWBAYiB

€JIEKTPUYHOI CHEePrii.
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3.5 Bukopucranus kjaacy Hanpyru 35 kB st skuBJIeHHS
CIOKMBAYIB INIMOOKUX TOPU30HTIB BYTiJIbHUX

Ta PyAHUX IIAXT

OcTaHHIM YacoOM HU3Ka BITUU3HSHUX IIaXT3 1IITOBXHYJACS 3 TPOOJIEMOIO
BUI00YTKY KOPUCHUX KOmMajauH Ha ropu3oHTax Oumpmie 1000 M. L{s oOcraBuHa
HEOJMIHHO BIUIMHE Ha 30UIBIICHHS PIBHS €JIEKTPUYHUX HAaBaHTAXEHb, TOMY Y
HaWOIMK4IM MTePCIEeKTUBI PO3BUTKY MIAIMPUEMCTBAM HEOOXITHO OI[IHUTH MOXK-
JIMBOCTI ICHYIOUOI CUCTEMH EJIEKTPOIOCTaYaHHs 3 MOIJISIIY MOXIIMBHUX 3011b-
IIEHb €JIEKTPUYHUX HAaBAHTAXKE€Hb NP 3a0€3MEeUEHHI HEOOX1THOI SIKOCTI €JIEeKT-
poeHeprii . B Takomy BUIajKy ciiJi BA3HAYUTH MPOMYCKHY CIIPOMOKHICTh CTO-
BOYpHHUX KaOeJiB 0 KOHKPETHUX TOPU3OHTIB 3 ypaxyBaHHSIM MapameTpiB ic-
HYIOUMX KaOemiB 0e3 iX mocuiaeHHs abo 3amiHd. JJIss BUKOHAHHS aHAMI3y IPo-
MyCKHOI 3IaTHOCTI CKOPUCTAEMOCS JTAHUMH PO3PAXyHKY, 1110 HABEJICHI B TJIaBi
2.4. AHani3 pe3yJbTaTiB MOKa3ye, 1o i ropu3onty rmodme 1000 metpis, Ha-
npyru 6 kB 11s mogadi enekTpoeHeprii Ha TOPU3OHT BUSBIISETHCS HEIOCTAT-
HbO, OCKIJIBKHM OUIbIIE MOJOBUHU JOMYCTUMOI BTPATH HAIPYTW MpHUIIAJIa€ HA
kabeni, a me mepeadadaeTbcsi 0araTOKIJIOMETPOBa Iepenada eleKTPOCHepril
PO3MOAUTBHUMHU MEPEKaMU TOPU3OHTY.

B mpakTuili mpoeKTyBaHHS CHCTEM €JIEKTPOIMOCTAa4aHHS IaXT BiIOMO
BaplaHTU TOPIBHSAHHS PIBHIB HAaNpPyrH, sSKI NEPEBULIYIOTh NPUHHATI 6 KB,
HaBITh JUIs po3noAiTbHux Mepex /25-30/. OpeprkaHi pe3yabTaTH MOKA3yIOTh
NEPCICKTUBHICT, TAKOTO 3aXOAy B IUIaHI 3HKEHHS BTpAT, 3MCHIICHHSI
MepeTUHy Ta KUIBKOCTI CTOBOypHHMX KabOemiB Tomo. Tomy BapianT 3
BUKOPHUCTAHHSAM TJIMOOKOTO BBOAY Hampyru 35 kB, 11 BIANOBITHUX YMOB
IMIJI3EMHOT0 €JICKTPOIIOCTaYaHHsI, Ma€ 3HAa4YHUK eKkoHoMiuHmM edekT. IIpote
yXBaJICHHS! OCTATOYHOTO PIillIEeHHs 3 BBEIEHHs Mij 3eMiro Hampyru 35 kB ta
eKCIUTyaTallii eJeKTPOTEXHIYHOr0 00JafHaHHs 1 KabenbHuX Mepex (Ha 35 kB)
B PYJHUYHUX IIAXT TPUIYCKA€e BIAMOBIIHUNA aHaji3 JII0YMX HOPMATHUBHO-
paBoBUX MOoKyMeHTiB /20,21/.

3rigHo 3 myHKTOM 520 /21/ (po3ain 3 «EnekTpuyHi MaIIuHU 1 arapaTu»)

B MiJ3€MHUX BUPOOKAX PYJAHUYHUX MIAIPUEMCTB MOBHUHHI 3aCTOCOBYBATHUCSH

83



€JIEKTPUYHI MAaIIMHU, TpaHchOpMaTOpH, amapatd 1 NOpWIaad TIIBKH B
PYJIHUKOBOMY BUKOHAHHI, SIK1 33JJOBOJIbHSIOTH BUMOTam [IpaBuii BUTOTOBICHHS
BUOYX03axHUIIEHOTO 1 PYJAHUKOBOTO €JIEKTPOOOJagTHaHHA. 3rigHO 3 IUM
IMyHKTOM JIOTIYCKA€ThCSA JO OCBOEHHS BHIIYCKY €IIEKTPOOOJIaTHAHHS B
PYJIHHKOBOMY BHWKOHAaHHI B)XHMBaHHS B IIIaXTaxXx eJIEKTPOOOIaHAHHSI B
HOPMaJIbHOMY (HEPYJIHUKOBOMY) BUKOHAHHI1 (3aKpUTOMY, 3aXUIICHOMY).

[Tpore, BiamoBimHO 10 NyHKTY 522 /21/ nas >KUBIEHHS CTalllOHAPHHUX
npuiMadiB  EJICKTPUYHOT EHEprii, IEepeCyBHUX IIJICTAHIIA, a TaKOX MpHU
MIPOXO/IIl CTOBOYPIB JOMYCKAEThCS BXKUBaHHA Hanpyru He Buie 6000 B, a ms
CTAlllOHAPHUX TMIJI3EMHUX TIJICTAHIIIA JOMYCKA€ThCS 3 JIO3BOJY OpTraHiB
aepxkMicbKkTexHarsiny (JepxripnpomMHarisiy YKpaiHM) B)KMBaHHS HANpyru
1o 10000 B.

[Ipyu  peKkOHCTPYKINli CHUCTEMH  €JIEKTPOIOCTAa4aHHS  MiJ3€MHOTO
CJIEKTPOINOCTaYaHHd TJIMOOKOI IIAXTH 3 METOI TOJAIBIIOTO PO3BUTKY
MIANPUEMCTBA 1 po3poOKu ropu3oHTIB Big 940 mo 1600 M cii po3riasHYTH
BapiaHT 3acTtocyBaHHs kiacy Hampyru 35 kB /30-32/. EnexrpomocrauaHHs
rIMOOKOr0 TOPU3OHTY IIaXTU Oyne 3M1MCHIOBATHCS 32 CXEMOIO TJIMOOKOTO
BBOJy Hampyroto 35 kB 3 ycraHoBkow mnigzemHoi miactaniii 35/6 kB 3
MOJAIBIITUM PO3IIOIIIIOM eJIEKTpoeHeprii Hanpyror 6 kB.

[TopiBHANIEHA TEXHIKO-€KOHOMIYHA OI[IHKA BapiaHTIB €IEKTPOMIOCTAaYaHHS
Ipy  PI3HUX KJacax HANpyTrd, MPOBOAUTHCA UUISIXOM 3ICTaBIEHHS SK
€KOHOMIYHUX MapaMeTpiB, TaK 1 TEXHIYHUX (SIKICHMX) MOKa3HUKIB, IO HE
MarTh BapTICHOTO BUPA3y.

SKicHI MOKa3HUKH BapiaHTy € KPallUMH, SIKIIIO:

- Ipy poOOTI B €IEKTPOMEPEK] BUHHUKAIOTH MEHIII KOJIMBAHHS HANPYTH;

- 3MEHIITYIOTHCS BTPATH MOTY>KHOCTI 1 €HEPTii;

- CTBOPIOIOTHCSI OUTBIN CIPUSTINBI YMOBHU JJII MOHTaXY 1 €KCIUTyaTtarii
MEPEK;

- CKOpPOYY€ThCSI BUTpaTa KOJIbOPOBUX METAIB,;

- € MOXKJIMBICTh 0€3 3HAUHMX BUTPAT 3AIMCHUTH PEKOHCTPYKIIIO MEPExKI

(30LIBIINTH MOTYXHICTb, 1110 IEPEIA€THCS, JOBKUHY KaOeliB TOIIIO).
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JInst  BU3HAYEHHS  €KOHOMIYHO  JIOLUIBHOI ~ HAmpyrd  CUCTEMU
CJICKTPOIIOCTAYaHHsI TpPU TEBHIM MOTYXKHOCTI, IO TIepeaeThbcs, Ta
IPOTSKHOCTI KaOeJiB CJIiJi TPOBECTH PO3PaXyHOK BapTICHUX TIOKa3HUKIB
€JIEMEHTIB CUCTEMHU (KaOeniB, €IeKTPOABUIYHIB, TpaHC(HOpPMATOpIiB TOWLIO) 1
BCI€1 CUCTEMHU B LIJIOMY IPH JEKUIBKOX BUOPaHUX PIBHAX HANpPYyTH (ICHYHOYOTrO
1 IJTAaHOBAHOT0).

EdextuBHiCTh TepeBeJCHHS O KUBWIBHUX JIIHIA HA  MJABUILCHY
HOMIHAJIbHY HANPYTy BU3HAYAETHCS TUM, IIO MPU OJTHAKOBUX HABaHTAKCHHSX,
Koe(iIlieHT! MOTYKHOCTI, Marepiail 1 MEePeTHHI CTPYMOMIABIIHUX KU TIPH

HiABUILEHH] Hanpyry JiHii 3 U, 10 U, » BIJHOLIEHHS BTpaT HAPyTH:

AUz_ﬂ
AUl UH2

a BITHOIIIEHHS BTPAT HOTYXHOCTI:

2
AP, [Upy

AP \U,»

neAU;, AP, — BTpaTH Hampyru 1 HOTYKHOCTI MpU HOMiHAJIbHIA Hanpy3i U, ;
AU, , AP, — BTpaTu Hanpyry i MOTY>KHOCTI IpY HOMIHaNbHIN Hanpy31 U, 5.
Po3paxyHKOBI 3Hau€HHs CHIBBIAHOILIEHb BTpAaT HaNpyru 1 BTpar

MOTY>KHOCTI B MIAXTHUX KaOENbHHX Mepekax MpU HE3MIHHUX MapameTpax

CHUCTEMH MPUBEICHO HIKYE B Tabmmi 3.3.

Tabmuis 3.3 — Po3paxyHKOBI 3HAUEHHS CITIBB1HOIIIEHb BTPAT
HAIIPYTH 1 BTPAT MOTY)KHOCTI B IMIAaXTHUX KaOEIIbHUX Mepexkax

IpU HE3MIHHUX IMapaMeTpax CUCTEMHU

AU AP
U,i,xB U,,,xB AUi , % APi , %
6 10 60 36
35 17 3

3 Tabauii 3.3 BUIHO, IO TPHU MEpPEeBEJEHHI JiHIM Hampyrorw 6 kB Ha
Harpyry 10 ab6o 35 kB BTpaTu Hanpyru 3MeHIIYIOTbCS BiAMOBiaHO Ha 40 1 83

%, a BTpaTl MOTYyXHOCTI — Ha 64 1 97 %.
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3acmocysannsa nanpyeu 35 kB 0na niozemHno20 enekmponocmaianHs.

Lle#t BapianT (puc. 3.4), 0OyMOBJICHHI PIBHEM OYIKYBaHHUX EICKTPHUHHUX
HaBaHTaX€Hb, IO Tepea0avyaroThCs Yy 3B’S3KYy 3 PO3BUTKOM Mmaxtu (mo 10
MBT), riuOuHO0 po3TallyBaHHS €JIEKTPOIpUiiMaYiB (3 ypaxyBaHHSIM B1JICTaHi
BiJI JpKepena 0 cTOoBOypa Ha MOBEPXHI 1 BiJI CTOBOypa 0 KaMepu MiJCTaHIIi1
I1JT 3eMJICI0) 1 30CEPEIPKEHHSIM OCHOBHHUX 3a MOTYKHICTIO Ta BIIMOBIATbHICTIO
eNeKTpornpuiiMaydiB (MiIHOMHI MaIllMHHM CIIIOTO CTOBOypa, MPUBOJY BOIOBIJI-
JUBHUX YCTAaHOBOK) B paiiOH1 CTOBOYpaA.

Kpim Toro, Takuii BapianT mnependayae moaaiblly MepCIeKTUBY PO3BUTKY
IIAXTH 1 BUKJIFOYA€E BIUIUB (1 3B'A30K B HOPMAJILHOMY PEXHUMI €KCIUTyartarlii) ic-
HYI0Y01 CHCTEMHU Ti[36MHOTO €JICKTPOITOCTaYaHHS IIaXTH.

[IpyHIIMTIOBY CXeMy >KMBJIEHHS Mig3eMHUX TpaHchopmaropiB 35/6 kB
MIPOTIOHYETHCS PeaTi3yBaTH 3a CXEMOI0 OJIOKY JiHis — TpaHchOpMaTop AUB. PHUC.
3.4, 0 J03BOJIUTHh BUKIIOYUTH HEOOX1THICTh YCTAHOBKH Ha Mi3eMHIN ITi/ICTa-
HIlI SIK MIHIMYM TphOX (BBIIHHMX 1 CEKI[IHHOI) PO3MOIIILHUX KOMIPOK HaIpy-
roro 35 kB B pyaaukoBoMy BUKOHaHHI. OCTaHHE CIIPUITHME K 3HWKEHHIO Ka-
MITAIBHUX BUTPAT, TaK 1 MIJBUIIIEHHIO HAAIHHOCTI CUCTEMHU X04ua 0 3a paxyHOK
3MCHIIICHHS €JIeMEHTIB cucTeMH. [lomanpiiie BUKOPUCTAHHS Kjacy Hampyru 6
kB, Oyne cipusiti 3a0e3nedeHHo (Mpu HeOOX1THOCT1) pPe3epBYBAHHSI KUBJICHHS
CIIEKTPOIIPHIMAaYiB CyciaHiX ropu3onTis /31-33/.

OmHyM 3 BaXJIMBUX IHTaHb 3a0e3MeUYCHHS OC3MEKH 1 eKCIUTyaTamiiHo1
HAJIMHOCTI CUCTEMHM EJIEKTPOIOCTaYaHHsI € OOMEXEeHHs (IMPUAYUICHHS) BHYT-
pimmHIX nepeHanpyr. [Ipobiaema yCKIagHIOETBCS THM, IO MaXTHA Mepeka Ha-
npyroto 35 kB mae ranpBaHIuHUN 3B’A30K 3 po3railykeHOI Mepexero 35 kB
MOBEPXHI, KA BUKOHAHAa B OCHOBHOMY y BurJsiAi moBiTpstHux JIEIT 1 mparrtoe 3

MOBHICTIO 1301bOBAHUM B1J1 3€MJI1 PEKUMOM HEUTpaJi.
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154 kB

n/c 154/35/6 35 kB
\% \4
6 KB
L T

A~ e\

_/\\/ __/\¢

N\ 35/6 /.
A n/c 35/ A /A
"—/_“l '—/_“‘i

_______________________________

Pucynok 3.4 — IlpuHnunoBa cxema KUBJIEHHSI NiA3eMHUX TPpaHchopMaTopiB
35/6 kB no cxemi 0JI0K JiHist — TpaHchopMAaTOp

J10 HeIOMIKIB MepeX 3 130J1b0BaHOI0 HerTpaiiio /34-35/ MokHa BiJHECTH
HECTaOUIbHICTh HAMPYTH HEUTpai, COPUSITINBI YMOBHU I BUHUKHEHHS JTYyTO-
BHUX 3aMHKaHb, (DEpOPE30HAHCHI SBUINA, MiJBUIICHI HANPYTHd JAOTUKY 1 KPOKY
MpU AYTOBUX 3aMHKaHHSX HA 3€MJIIO, MIJBUIIEH] KPAaTHOCTI BHYTPILIHIX Hepe-
HaIpy>XeHb Tolo. Ha HaroyiomeHux sBUIax MPUBOJIUTH JI0 TOSBU Oaratomic-
HUX 3aMUKaHb Ha 3e€MJII0 1 JI0 3HIDKCHHS PIBHS HAIIMHOCTI 1 €JeKTPOOEe3IeKu.
Kpim TOr0, OCHOBHOIO MPUYMHOIO TOMUJIKOBUX CIPAIlbOBYBaHb 3aXUCTIB (CHUT-
Haji3aIli) BiJl 3aMHUKaHb HAa 3eMJII0 B MEpekKax 3 IOBHICTIO 130JIbOBAHOIO CIIiT
paxyBaTH BUHUKHEHHS B MEPEX1 MICIS BIIKIIOYCHHS TMOIIKOKEHOTO MPHUE/T-
HaHHsI (200 IMiC/Is caMOJIIKBIAAIT MOIIKOXKEHHS) KOJMBAJIBHOTO MPOIIECY 3 Ya-

CTOTOIO OJIM3BKOT o q4acTOTH 50 I
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4. NOPIBHAHHSA BAPIAHTIB BUKOHAHHSA

KXUBUJIbHUX | PO3NOAUTBHUX LWAXTHUX
MEPEX 3 KJIACOM HAINPYIrn 6, 10 TA 35 kB

4.1 OcHOBHI nNUIIXM 320€3MeYeHHSI HOPMOBAHOTO PiBHA

KHBUWJIBHHUX HAIIPYr

['paHnyHI 3HaYEHHA PIBHIB 1 KOJMBaHb HANPYTW B MEpLIy Yepry 3ade3re-
YYIOTHCS MIATPUMKOIO TIOCTIMHOCTI HAPYTH Ha IIMHAX JKEpesia )KUBJICHHS, 110
BXOJUTh B 000B'sI30K eHepro3ade3nedyrovoi opranizaiii. Js mporo Ha paiioH-
HUX MIICTaHIIsIX BCTAHOBIIOIOTHCS TpaHCHOPMATOPH 3 aBTOMATHYHHUM PETY-
JIOBAaHHSIM HAIpPYTH IIiJl HABAaHTAKEHHSAM 3 J1alla30HOM peryiroBaHHS 15 —
20%, BOJIbTOJIOJJATKOBI TpaHChOpPMATOPH Ta 1HII 3ac00u peryntoBaHHs. [Ipote
BEJIMKY yBary MOBHUHHO OyTH HaJIaHO 1 3aX0JlaM I0J0 MIATPUMKH MOCTIHHOCTI
HaIpyTH 1 3MEHIIIEHHS KOJIMBAaHb HAMPYTH 0€3MOCEPEIHBO B IIAXTHUX MEpexKax
/10/.

Jlo 1ux 3ax0Md1B BIIHOCSTHCS:

— BIOPSAJIKYBAaHHS TEXHOJOTIYHOTO TMPOIECY 3 METOI0 3a0e3MeyeHHs 10
MO>KJIMBOCT1 PIBHOMIPHOTO rpadika HaBaHTaXXEHHS MPOTATOM 3MiHU 1 100U,

— IpaBUJILHUN BUOIP TEXHOJOTIYHOIO 00JIaJHAHHS 1 €IEKTPOIPUBO/IB;

— MIUPOKE BXKUBAHHS CHHXPOHHUX JIBUTYHIB /I HEPETYJIbOBAHUX TPHUBO-
B 3 MOCTIMHUM PEKUMOM POOOTH;

— TIEPEBEJICHHS ICHYIOUUX MEPEX Ha O1IbII BUCOKI HAMPYTH.

[Tomanpie 301IbIIEHHS] BUPOOHUYOT MOTYXKHOCTI IIAXTH 1 HEOOX1THICTh
PO3BUTKY TIPHUYUX BUPOOOK BUMAararTh 3HAYHOTO IMIJIBUILIEHHS KOHIEHTpAIll

1 iHTeHcudiKaIlli TIPHAYKUX pOOIT, BKUBAHHS OUIBII MOTYTHIX 1 OLIBII TIPOIYK-
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TUBHUX TIPHUYUX MAIIHWH 1, K HACIIIOK, MIJBUIICHHS €HEPTOEMHOCTI PyAHOL
IIaXTH.

VY nmaHuii yac AJisi BHYTPIIIHBOIIAXTHUX BUCOKOBOJIbTHUX PO3MOIIEHUX
MEpEekK 3aCTOCOBYEThCs Hampyra 6 kB. I3 3pocTaHHsSIM MOTYKHOCTI IIaXTH 1
0COOIMBO 13 30UIBIIEHHSAM CyMapHOI MOTY>KHOCTI €JIEKTPOJABUTYHIB Ha JUISH-
KaX YCKJIQJHIOEThCS MiA3eMHA KabenbHa Mepexa (30UIbIIYEThCA MEPETUH KU
Ka0eliB, MPOKIAAAIOThCS TapajeabHl JIIHIT TOIIO), IO BUKIUKAE 30UIHIICHHS
MaTeplaibHUX BKJIaJI€Hb B CHUCTEMY €JIEKTPOIOCTAaYaHHS, MiJABUIICHHS BTpat
enexkTpoeHeprii. TakuM YMHOM, BU3HAYCHHS €KOHOMIYHO JOIIJIBHOI BEIUIMHU
HaIPYyTH MAaXTHUX BUCOKOBOJLTHUX PO3MOIUIEHUX MEPEX 3 YpaxXyBaHHIM Iep-
CIIEKTHBH 3POCTAHHS ITiJ36MHUX HaBaHTAXEHb CTAE aKTyaTbHOIO 33]1a4eIO.

VY 3B'MI3Ky 3 €HEProEMHICTIO IIaXT, IO MiABUIIUIIACS, BXKUBAHHS B JaHUU
yac B PO3MOJUIbHIN Mepexi Hanpyru 6 kB mpuBoauTh 10 HEOOXIMHOCTI MPO-
KJIaJIKH TTI0 CTOBOYPY BEJIHMKOI KIJIBKOCTI KaOeiB, YMCIIO SIKUX TOXOAUTh 110 10 1
Ounbiie. Bennka KUTbKICTh MapaielbHO MPOKIAICHUX KaOeiB YCKIAIHIOE 1 po-
OUTH BaXXUOIO PO3MOALIBHY MEPEKY, CIIPUUUHSE 3a COOOI0 MIJBUILEHY BUTPATy
KOJIbOPOBUX METAJIIB, 30UIbIIIY€E BTPATH €JIEKTPOEHEPTii, 0COOIUBO B MIJI3EMHUX
MepeKax BEIUKOI MPOTSKHOCTI. KpiM TOTO, MOCTIKEHHSI MUTaHb HAAIHHOCTI
CXEM EJICKTPOTIOCTauYaHH IIaXT JA03BOJIMIIN YKIIACTH, 10 32 MIpKyBaHHSIMHU Ha-
JTIHHOCTI HEOOX1THO MParHyTH 3MEHIIICHHS Yncia JTHIH, mo KuBiasaTh LITI1.

HeobxinHe 301bIIIEHHST MPOIMYCKHOI CIIPOMOHOCTI JIIHIM €JIeKTpOoIepe-
a4l MOxe OyTH 31MCHEHO IUISIXOM:

a) 3aMiHM )KUBUJIBHUX KaOeniB kabeassMu OUTbIIOTO MEPETUHY;

0) 30UIbIIEHHS KIJIBKOCTI )KUBUJIbHUX Ka0eJIiB;

B) TOJOBXXHBOI KOMIIEHCAIlll pEAaKTHBHUX MapaMeTPiB JIHIT;

r') TMIIBUIICHHS HOMIHAIBHOI HAPYTH JIHIM.

3aMiHa KUBUJILHUX KaOemiB, KaOelsiMu O1IBIIIOTO MEPETHHY, MOB'sI3aHa 3
BEJIMKOIO0 BUTPATOIO KOJIBOPOBOTO METaYy.

[IpoknamaHHs HOBUX JIIHIM €JeKTporepeady BUMarae BEJIMKUX KalliTallb-
HUX BKJIAJEHb 1 MOXKe OYTH JOLUIBHUM TUIBKHM B TUX BUMNAKaX, KOJIM T1BUIIIH-

TU MPOMYCKHY CIIPOMOXKHICTh ICHYIOUHMX JIIHIH 1HIINM IIUTIIXOM HE BIAETHCS.
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[TomoBXHsT KOMIIEHCallisl peaKTUBHUX MapaMeTpiB JiHIN eleKTponepenay
3a JIOTIOMOTOI0 TIOCIIIIOBHO BKJIIOYEHUX KOHJEHCATOPIB MOKPAIIYE PEXKHUM PO-
00TH JiHII, ajle BTPATH MOTYXKHOCTI NP TOMY K HaBaHTaX€HHI MPAKTUYHO HE
3MIHIOIOTHCS, a 13 30UIBIICHHAM HABAaHTAXXEHHSI 3pOCTAIOTh MPOIOPIIAHO JIPY-
rOMY CTYNEHIO BIIHOWIEHHS cTpyMmiB. Lleil MmeToxa € OuIbIl ePEeKTUBHUM B CHC-
TteMax 3 noBiTpsiHumu JIEIL.

[ligBuIieHHs BEIWYUHM HaIpyTH, 1o nogaetbes Ha LTI, mMoxe OyTtu
MEPCIEKTUBHUM IS po3riisaay. Bubip piBHS Hanpyru BUCOKOBOJIBTHUX PO3IMO-
TITBHUX MEPEXK IIaXT € OJJHAM 3 BOKIUBUX MUTaHb, BUPIIIUTH SKE HEOOX1THO

JUTs1 3a0€3MeUEHHS M0JaIbIIOr0 HAPOUTYBaHHS MOTY>KHOCTI IIaXTH.

4.2 TlopiBHAAHHS BAPiaHTIB 'KMBJIEHHS Mi3eMHHUX

CIOKMBAYIB 3 KjIacoM Hanpyru 6 ta 10 kB

[Ipu BUKOHAHHI MOPIBHSUIBHOTO aHAMI3y M1JI3€MHOT CUCTEMH E€JIEKTPONOC-
TayaHHS TJIMOOKHUX IIAXT, 3 METOI MOJAIBIIOT0 PO3BUTKY MIAMPUEMCTBA 1 PO3-
poOku ropu3oHTiB Bia 940 no 1600 M ciix po3risiHyTH HacTymnHi 0a30B1 Bapia-
HTH:

1. EnexkrponocrayanHs riMOOKUX FOPU30HTIB HIAXTH 32 KIACUYHOKO CXe€-
MOIO 3 Hampyrow 6 KB )KUBUIBHUX 1 PO3MOAUIBHIX MEPEXK;

2. EnextponocrayanHs rUOOKUX TOPU3OHTIB IIAXTH 32 KJIACUYHOIO CXe€-
Mot0 3 Harpyroro 10 kB skuBuiIbHEX 1 po3noaiibHUX Mepex /36-37/.

[TopiBHANIbHA TEXHIKO-€KOHOMIYHA OI[IHKAa BApI1aHTIB €JIEKTPOINIOCTAaYaHHS
IPU PI3HUX KJIacaxX HaMpyT MPOBOAUTHCS MIISIXOM 31CTaBICHHS K €KOHOMIUYHUX
napameTpiB, TakK 1 TEXHIYHUX (SKICHUX) MOKA3HUKIB, IO HE MAIOTh BapTICHOTO
BHpa3y.

SKicHI MMOKa3HUKH BapiaHTy € KPaIIUMHU, SKIIIO:

- Ipy poOOTI B €IEKTPOMEPEKI BUHUKAIOTH MEHIII KOJIMBAHHS HAPYTH;

- 3MEHIIIYIOTHCS BTPATH MOTY>KHOCTI 1 €Heprii;

- CTBOPIOIOTHCSI OUIBIN CHPUSITIIMBI YMOBHU JUIsl MOHTaXY 1 €KCILTyaTarlii
MEpEK;

- CKOpPOYY€ThCSI BUTpaTa KOJIbOPOBUX METAIIB,;
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- € MOXKJIMBICTh 0€3 3HAUHHMX BUTPAT 3AIUCHUTH PEKOHCTPYKIIIO MEPExKi
(30LIBIINTH MOTYXKHICTh, 1110 MTEPEIA€ThCS, JOBKUHY KaOeliB TOIIIO).

JI71s1 BU3HAYEHHS! €KOHOMIYHO JIOIIJIBHOT HAMPYTU CUCTEMH E€JIEKTPOMOC-
TayaHHSI TIPU MEBHIM MOTY>KHOCTI, 10 NEPEAAETHCS 1 MPOTHKHOCTI KaOeiB Cllijl
MPOBECTH PO3PaXyHOK BAapTICHUX IMOKA3HHUKIB EJIEMEHTIB CUCTEMH (KaOeriB,
€JIEKTPOJIBUTYHIB, TpaHC(HOPMATOPIB TOIIO) 1 BCIEI CUCTEMH B LIIJIOMY IIpHU Je-
KUIBKOX BUOpaHUX PIBHAX HANPyru (ICHYHYOTO 1 IJIAaHOBAHOTO).

llopsaook po3paxyHKy kabenvHux eirekmpudnux mepedxc. Po3paxyHoK Ka-
OCNbHUX EJIEKTPUYHUX MEPEK BUKOHYETHCS 3a 3arallbHONMPUNHATOI0 METOIU-
KO0, BUXOJIIUHU 3 JOIYCTUMHUX CTPYMOBHUX HaBaHTaXKEHb (3a HArpiBOM) 1 MaJiH-
HS HalpyTH B HOMIHAJIBHOMY 1 ITyCKOBOMY peXkuMax. BukoHaeMo BU3HA4YCHHS
ONTHUMAJIFHOTO PiBHS HANPYTH MIAXTHUX BHCOKOBOJBTHUX MEPEXK MIJITXOM TEX-
HIKO-€KOHOMIYHOTO MOPIBHSHHS BaplaHTIB CUCTEMHU €JIEKTPONOCTAYaHHS IIaXT
Hanpyroto 6 1 10 kB /10/.

JloWinbHUIM BapiaHT HANPYTU MIAXTHUX PO3MOAUIBHUX MEPEX BU3HAYA-

€THCS JJIsI HACTYITHUX TEXHIYHUX MMapaMeTpiB:

- TIIMONHA 8001 1200 m;

- 3HAYEHHS N113€MHOr0 HABAHTAKEHHS 8500-16000 kBA;
- MpUBEJICHA IOBXKWHA T136MHOT MEpexKi mo 1,5 km;

- MIOP1BHIOBaHI HAMPYTH MEPEK 6110 xB.

Jlo CKkIaoBUX €JIEMEHTIB MIaXTHOI BUCOKOBOJIBTHOI PO3MOALIBHOI Mepe-
1 BIIHOCATB: Kabei, eJIEKTPOJBUTYHU MIJHOMHUX, BEHTUISATOPIB 1 HACOCHUX
YCTaHOBOK (BHCOKOBOJIbTHI); AUIBHUYHI TpaHchopmaTopu 1 TpaHchopMaTopHi
M1JICTaHIIIT; KOMyTalliiiHa anaparypa.

Bubip nanpyeu ons orcuenenus waxmmuux npueodie. Ha pyaHux maxrax
BHCOKOBOJIbTHI JIBUTYHH 3aCTOCOBYIOTHCS JUISI IPUBOJY MIANOMHHX, BEHTUIIS-
[IHHAX, HACOCHUX 1 KOMIIPECOPHUX YCTAaHOBOK. B maHWii 4ac po3MOiT €IeKT-
pOEHeprii Ha IIaxTax MPOBOJUTHCS 3 BUKOPUCTAHHSIM Kjacy Hampyru 6 kB, 1
TpudazHi ABUTYHHU TTOTYXHIcTIO 200-250 kBT 1 BUIlle BUOMpaIOTh Ha 1110 HAIIPY-
ry. IIpote y 3B'SI3Ky 13 3pOCTaHHSIM HABAHTAXKEHHS IIAXT 3'sSBUJIACS HEOOX1]-
HICTh PO3MOJILTY €JIEKTPOEHEPTrii B MeXKax IIaXTH 3 BUKOPUCTAHHSM HACTYITHO-

ro kjiacy Hanpyru, a came 10 xB. Lle#t kiiac Hanpyru oco61MBO AOLIIBHO 00U-
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paTu, KOJM IIaxTa >KUBUTHCSA Bl €JIEKTPOCTaHINI 3 HANPYrow T'e€HEpaTopiB
10,5 kB abo Bix paitoHHOT MiACTaHIIII 3 BTOPHHHOIO HAMPYTrow TpaHchOopMaTo-
piB 10,5 xB.

€nuna cepist Tpuda3zHUX JBUTYHIB Nepedavae iX BUTOTOBJICHHS 3 HOMI-
HanbHOW Hanpyrow 10 kB, mounnarouu 3 notykHocti 500 kBT. Ockinbku mpu
BUKOpHUCTaHHI Hanpyru 660 B, NIBUTYHU MOXKYTh BUTOTOBISITUCS MOTY>KHICTIO
10 600-700 kBT, To B O11BIIIOCTI BUITaJIKIB MOKHA Oy/€ BIIMOBHUTHUCS B1JI MPO-
MDKHOT Hanpyru 6 kKB, siKky 10BOJUTHCSI BBOAUTH B CXEMU €JIEKTPOINOCTaYaHHS 3
Harpyroro Jxepena xxupieHHs 10,5 kB. BianosigHo 1o npeiickypaHTa BapTiCTh
€JIEKTPOJIBUTYHIB 3 HOMIHaNIbHOIO Harpyroio 10 kB Ha 20 % Bumia 3a BapTiCTh
€JIEKTPOJIBUTYHIB 3 HOMiHabHOWO Hamnpyrowo 6 kB, KK/l enekrpoaBuryHiB Ha-
npyroto 10 kB B cepennbomy Ha 1 % MeHuii Hixk 1BUryHIB Ha 6 kB. Cranmap-
THUW PSAJ TOTYXKHOCTEH nmpuBoaiB Ha 10 kB icToTHO MeHIIIe HiX Ha 6 KB.

Bracniiok nepeBeneHHs IBUTYHIB 3 HOMIHAJILHOIO Hanpyrow 6 kB nBu-
ryau notyxHictio 10 300-350 kBt nmoBuHH1 OyTH 3aMiHeHi abo (TIpu HAro/i)
nepemMoTaHi i1t podotu 3 HoMiHaIbHOIK Hamnpyroto 380-660 B, a mist uBieH-
Hs OUIBII MOTYXHUX JIBUT'YHIB MOTPIOHO BCTaHOBUTH TpaHcdopmatopu 10/6
KB.

Bkazani 3axonu npu mepeBefeHHl Ha kiac Hanpyru 10 kB mos'sizani 3
J0IaTKOBUMHU BUTPATaMH Ha MPUAO0AHHS, MOHTAX 1 PEMOHT JOJAATKOBUX €ICKT-
POYCTAHOBOK 1 0ONagHaHHA. Y KOKHOMY KOHKPETHOMY BUNAAKY MUTAHHS TO-
BUHHO PO3B'SI3yBATHUCS IUISIXOM TEXHIKO-€KOHOMIYHUX PO3pPaxyHKIB 3 ypaxy-
BaHHSIM MICIIEBUX YMOB 1 TE€PMIHIB OTPUMAaHHS JOJATKOBOIO €JIEKTpOooOIai-
HaHHs. [Ipote, B LiIOMy 1715 1IaXTH, BPaXOBYIOUM MOPIBHSHO HU3bKI PiBHI Ha-
BaHTAXCHb TIPHUYO-TEXHOJOTIYHOr0 0OmaaHaHHs (1 BIAMOBIIHO HU3BKHM Pi-
BEHb BTPAT €HEPrii B PO3MOAIFHUX MEPEKax), MEPEeBEACHHS CUCTEMU BHYTPI-
[THBOTO MMA3€MHOTO €JIEKTPOIOCTa4aHHs maxTh Ha Hanpyry 10 kB 3 mo3wumii
3aMI1HU NPUBOJIIB IIAXTHUX MAIMH 1 YCTAHOBOK HE MOYKHA BU3HATH 3a JIOLLIb-
HUU.

Bucokosonvmmui po3nodinebhi enekmpuuni mepedsici. JInss BUKOHaHHS BHUCO-
KOBOJIbTHUX €JICKTPUYHUX MEPEXK MO CTOBOYPY 1 MIJ3EMHUM TIPHUYUM BHPOO-

KaM 3aCTOCOBYIOTh OpOHBOBAHI Ka0enl 3 MIJHUMU XKuilamMu. MiHIMalbHI niepe-
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TUHM KW KaOeJIB BUXOYN 3 MEXaHIYHOI MIITHOCTI IPUHMAIOTHCS: ISl CTOB-
OypHHX KaGemiB — 35 MM, IS KaOelIiB MiI3eMHHIX PO3IOALIBHEX MEpex — 16
mm° /6/.

MakcumanbH1 IEPETUHU KUJI, BUXOASUH 13 3pyYHOCTI MOHTAXY: JIJIsl CTO-
BOYpHHUX KaGemiB 120 MM?, 1Is1 KabeliB mig3eMHIX Mepex — 95 Mm?. Jist mpo-
KJIaJIKK TI0 CTOBOYpPY BUKOPHCTOBYIOThCSI KaOelll 3 BUCYIICHOIO 130JISLIE€I0 Map-
ku LICKH. JloBxxuna niniit 6 kB, 3 ypaxyBaHHAM pO3BUTKY Mepex, Aocsirue 1,5
— 2,0 kM, 1110, IPUBOJUTH J0 BETUKUX KOJUBAHb HAMPYTH B MEPEXKI 1 HU3BKHUX
PIBHIB HAMPyTH y CIIOKUBAYiB, a TAKOXK JI0 BEJIMKUX BTpaT motyxkHocTi. [Tixze-
MHa BHCOKOBOJIbTHA PO3MOJiIbHA Mepeka BUKOHYeThCsl kabernem mapku CBH.

Pe3ynbTaTu 3BeneHI B Tabnuio 4.1.

Tabnuist 4.1 — Pe3ynbratl po3paxyHKy CTOBOYpHUX KaOemiB

3araabHe nmix3eMHe HaBaHTaxxkeHHs1 | KuibkicTe kaleniB 3
aun6una Ctpym I, A pe3epBoM N i meperu-
waxta H, | Tloryxnicrs S, HiB TX K1 S, MM
M kBa Hanpyra B po3noaijibHiii Mmepexi, kB
6 10 6 10
800 6400 640 395 4120 395
1200 8000 800 470 5120 3120
800 9600 960 560 6120 495
1200 12000 1200 700 7120 595
800 12800 1280 750 895 595
1200 16000 1600 935 9120 6120

[lepeBenenns ninHi 3 Hanpyru 6 kB Ha Hanpyry 10 kB, sk npaBuio, Mo-
e TIPOBOAUTHUCS 0€3 MOCUIICHHS 130Js111i JiHIk. PazoM 3 TMM HE0OX1THO MaTH
Ha yBa3i, 10 MEPEBEJCHHS MII0YMX 1 MPOEKTOBAHUX MMII3EMHUX MEPEX Hampy-
roro 6 kB Ha Hanpyry 10 kB moB’s3anuit 3 HEOOX1IHICTIO OTPUMAHHS J03BOJTY
HepxxnpomHarisiny YKpaiHu Ha BxkuBaHHs Hanpyru 10 kB y migzeMHux BUpO-

OKax.
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Jinonuuni mpancgpopmamopu i niocmanyii. 1lpn nepeBefeHH] MAXTHUX
BUCOKOBOJILTHUX Mepex Ha Hanpyry 10 kB motpiOHa 3amina TpaHchopmaTopiB
6/0,4 kB Ttpanchopmaropamu 10/0,4 xkB. Cnizx 3a3HaunuTH, 1110 IEPEBEACHHS Me-
pex 3 6 Ha 10 kB nmonermryerbcst TUM, 110 TpaHcHopMaTOpu MOTYKHICTIO 630
kBA 1 Bulie 3 HOMiHaIbHOW Harnpyrow 6 1 10 kB BUKOHYIOThCS Tak, IO JJIs
nepeBeicHHs Ha Hanpyry 10 kB He moTpiOHa 3aMiHa 0OMOTOK BHIIOI HAMIPYTH.
Tpanchopmaropu MEHIIMX TOTYKHOCTEH Tpu Hampy3i 6 1 10 kB MaroTh pi3Hi
tunu 00MoTOK. [IpoTe, K Mmokaszye mpakThka, oOMOTkH 6 kKB 1mux Tpancdopma-
TOPIB MalOTh 3HAYHUH 3amac MIITHOCTI 130JIA1111, 1110 J03BOJISIE BHKOPUCTOBYBATH
11 oomoTku J1st Hanipyru 10 kB maibke 0e3 3miH. OTXe, epeBeICHHS MMi13eM-
HUX PO3MOJUIRHUX Mepex Ha Hampyry 10 kB 3 mormsagy 3abe3nedeHHS KHMB-
JICHHSIM JUIBHUYHMUX CHOKHUBaviB Hanpyrow g0 1000 B mpaktuyHo He noB'siza-
HE 3 JIOJIATKOBUMH BUTpaTaMHU, IIPOTE 1 HE MOB'A3aHe 3 MIABUIICHHSIM €()DEKTHUB-
HOCTI caMe IIUX JUISHOK CUCTEMHU €JIEKTPOIOCTaYaHHS.

Ilyckosa i posnodinbha anapamypa.

[lepeBeneHHs MAXTHUX PO3MOMIILHUX MEPEX Ha IMJABUINCHY HAMPYyTy
MOJIIMIIUTG YMOBH iX €KCIUTyaTallli, aje, K MpaBuiio, He CIPUYMHUTD 3MIHU Ki-
JBKOCTI MiACTaHIii abo KoHpirypauii Mmepexi. OTxe, KUIbKICTh BUCOKOBOJIBT-
HOT TTyCKOBO1 1 pO3MOIIILHOI anapaTypu OyJie OJHAKOBOIO MPHU PI3HUX BapiaH-
Tax HaIpyTu MEpexi.

Bapricte amapatypu Ha Hanpyry 6 1 10 kB B OinbImocTi BUNaaKiB OHA-
KOBa. SIKIIO MpUITYCTUTH JIHIMHY 3aJIEKHICTh BapTOCTI anapaTypu Bij BKHBa-
HOI HampyTH, 3J0pokyaHHs anapaTypu 10 kB B moOpiBHSHHI 3 amapaTyporo 3
HOMIHAJILHOIO Harpyroio 6 kB cknagae Ousa — 7 %.

Enexmpobesnexa excueanns nioguujeHux pieHie Hanpyau 6 Waxmuux pos-
NOOLTbHUX MEPeAHCaAX.

[linBuIIeHHS] HAIPYTH Y BUCOKOBOJBTHUX PO3MOAUTEHUX Mepexkax 3 6 10
10 kB, oueBuaHO, HE OY/Ie MOB'A3aHO 3 ICTOTHUM ITIJIBUIIICHHSAM HEOE3MEKH PU
eKCIUTyaTarlii CTaliloOHapHUX BUCOKOBOJAbTHUX ABuUryHiB, LTI, AIIIT 1 Bucoko-
BOJILTHUX KaOeIbHMX JIiHINA. BiAMOBIIHUM YMHOM CKOHCTpYHOBaHa amaparypa
T03BOJIUTHL 30€pPETrTH TOH K€ PIBEHBb OE3MEKH, SKUW JOCITHYTHU MPU BUKOPHC-

TaHHI1 HanpyTH 6 KB.
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[ToB's13aHO 1€ B MEpPIILy Yepry, 3 THM, IO I TAKUX PIBHIB HAPYTH CIIi]T
TOBOPUTH TUILKH MPO 3a0e3MeUeHHs HEnpsAMoi Oe3neku (0e3nmocepeaHii JOTHK
70 CTPYMOBITHUX YaCTHH HeOe3NMeUHUN y Oyb-IKOMY BHUIIAJIKY), a MEPEXK1 Ha-

npyroto 6 Ta 10 kB 3acTOCOBYIOTh OJHAKOBY CHCTEMY PEIIEMHOTO 3aXHUCTY.

4.3 TexHiYHi BUMOI'H /10 CUCTEMH €JIEKTPONOCTAYAHHSA
MiJI3eMHUX CIOKUBAYIB (IJIM00KOT0 BBOY)

Hanpyrow 35 kB

[Ipu po3poOill TEXHIYHUX BUMOI BPaxOBYBAJIUCA OCOOJMBOCTI CHUCTEM
€JIEKTPOIOCTAYaHHs TIPHUYMX TMIIMPUEMCTB, YMOBH 1 (JaKTOPH MiA3EMHOI PO3-
POOKU KOPUCHUX KOIMAJIUH: TIPHUYO-TE€OJIOTIUHI, TEXHIYHI Ta TEXHOJOTIYHI, B
T.4. YMOBHU HABKOJIMITHBOTO CEPEIOBUINA, a TAKOK BUMOTH JII0UYNX HOPMATHB-
HUX JOKYMEHTIB 3 BJIAIITYBaHHS, CKCILTyaTallii Ta 00CIyroOByBaHHS €IEKTPOYC-
TaHOBOK /23/.

OpHi€ero 3 0COOMMBOCTEN CUCTEM €JIEKTPONOCTAYaHHS MI36MHUX CITOXKH-
BayiB € TmepioanyHa (MOCTIHA) 3MiHA 1X MapaMeTpiB Yepe3 pyXOMHil XapakTep
MICLISI POBEJAEHHS TIPHUYMX POOIT, MOB'SI3aHUX 3 TEXHOJIOT1€I0 BUAOOYTKY PY-
.

OcHoBHUMH (paKTOpamH, II0 BU3HAYAIOTh MOOYOBY Ta XapaKTEPUCTUKHU
CXEM MI3€MHOT0 €JIEKTPONIOCTAYaHHS €

- TIIMOWHA [IAXTH, YHUCIO TOPU3OHTIB, IO PO3POOIIIOIOTHCS, BOJAOPACHICTh
Ta PO3MIPH IIAXTHOTO TOJIS;

- BUPOOHHWYA TIOTYKHICTh MIAMPUEMCTBA B IIJIOMY, a TAaKOX €JIEKTPUYHA
MOTY)KHICTB 1 pO3TaIlyBaHHS BCTAHOBIICHUX ITi/I 36MJICIO MTPUKMAaUiB EJICKTPHY-
HO1 eHeprii (CTalioOHapHUX 1 MEPECYBHUX ).

- BUJ] 1 EHEPrOEMHICTD MIA3EMHOTO TPAHCIIOPTY;

- BeJTMYMHA HAIIPYTH, 110 3aCTOCOBYETHCS /IS )KUBJICHHS MPUIMAadiB eJie-
KTPUYHOI €HEPTii Ha BUJIOOYBHHUX 1 MIATOTOBYUX JUISTHKAX;

- 3Ha4YE€HHS Hanpyru Ha muHax [3I1.

[Ipu npoekTyBaHH1 (CTBOPEHHI) CUCTEM €JIEKTPOINOCTAYaHHS Ta €JIEKTPO-

YCTAaHOBOK HiI[SCMHI/IX CIIO’KMBAYiB TMOBHHHI BHUKOHYBATUCSA BHUMOI'H I[iIO“IPIX
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HOPMATUBHO-TIPABOBUX JOKYMEHTIB 3aCTOCYBaHHA SIKMX BU3Hadae Jlep:kaBHa
1HCIICKIIIS 3 €eHEPTreTUYHOT0 HATJISIy 3a PeKMMAMU CHOKMBAHHS €JIEKTPUYHOT 1
TETUI0BOI eHeprii (Jlep)keHeproHarisiy).

BpaxoByrwouu cykynHicte Bcix ocoonuBocteid CEIl ripHuuyux mianpu-
€MCTB, YMOB 1 YHHHHUKIB M1J36MHOTO0 BUAOOYTKY KOPUCHUX KONAIUH 1 JAIHOYUX
HOPMATHUBHUX JOKYMEHTIB, IO BITHOCSATHCA JO JAHOTO MUTAHHSA JO CHCTEMH
eJeKTporocTayants migzeMuux crnoxkuadiB 3 LI rmuGokoro BBOoay Hampy-
roro 35/6 kB npen'ssBIsrOTHCS TaKi OCHOBHI BUMOTH:

CEIl noBunHa OyTu HaAaiiiHOIO, 3a0e3reuyBaTu Oe3mepebiifHe 1 sSKICHE
’KUBJICHHS €JIEKTPOEHEPTI€I0 BCIX MIA3EMHUX €JIEKTPONPUIIMaYiB:

— BianosiaHo 10 ITYE 3a ymoBOI0O 3a0€3ne4eHHs: HaJiiHOCTI €IeKTPOINoC-
TayaHHs €JIEKTPONpPUKMAaYIB FPHUYO0I00YBHI MiANPUEMCTBA HajexaTh 110 | ka-
Teropii. ¥ ckiaal eneKTponpuiiMaviB I1l€i KaTeropii € oco0nuBa rpymna CroXu-
BayiB, 1110 BIIHOCATHCS J0 aBapiitHOI Ta TEXHOJOTTYHOI OpOHI (JIFOJACHKHUI 1 BaH-
TaXXHO-JTFOJCHKUX KIITHOBOTO MITHOM 32 BEPTUKAIBHUM CTOBOYPOM, TOJOBHUMN
BOJIOBLIJIUB TOIO), Oe3nepediiina poboTa sSIKUX HEOoOXiaHa s Oe3aBapiiiHOl
3YMMHKU BUPOOHUIITBA 3 METOIO 3aM00IraHHs 3arpo3u KUTTIO JIIOJIEH, 3HAUHOTO
30UTKY MIANPUEMCTBA 4Yepe3 HEIOBUITYCK MPOAYKIT 1 MOXIJIMBOIO MOIIKO-
JUKEHHS KOIITOBHOTO oOmamHaHHA. Jlns peamizamii mi€i BUMOTH JKHUBJICHHS
LI cmig mependauynTy HE MEHIIE HIXK MO JBOX KaOEIbHUX JIHIAX BIJ JABOX
HE3AICKHUX JKEpeN. 3TigHO 3 pexoMmeHaarlisMu lleHTporimpomraxrt, «KoXeH
KaOeJib pO3PaxOBYIOTh 3a HaBaHTaXEHHSM CKJaoBoro 100% Bix MOBHOI s
IBOX CTOBOYpoBuX kabemiB, 70% — st Tprox 1 40% aJist 4OTUPHOX CTOBOYpO-
BUX KaOemiBy,

— OJWH 3 OCHOBHHUX ITOKa3HUKIB SKOCTI €JIEKTPOCHEprii — CTallIbHICTh
HaIMpyru Ha €JIEKTPOJBUIYHAX MPHU PIZHUX PEXKUMAX PoOOTH (HOPMAJIbHUI pe-
KUM, TIEPEBAHTAXKCHHS, XOJIOCTUN X171, TyCK). BiIxuieHHsT HAapyru Ha 3aTHC-
Kadax eJICKTPOJBUTYHIB Ta CICKTPUYHHX allapaTiB KEpyBaHHS B HOPMAJIbHOMY
pexuMi JommycKaeTbes Bij -5% a0 + 10% HomiHaiabHOTO. Peanizariis i€l BUMo-
' MOXe OyTH JOCSTHYTa ILISIXOM MaKCHMAalbHOTIO HAOJMKEHHS BHCOKOi Ha-
MPYTH J0 UEHTPIB HaBAaHTAXXEHHS 30KpeMa TuOokuil BBiJ Hanpyru 35 kB Ha
LT,
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— eKCIUTyaTallisl CUJI0OBUX KaOelbHUX JIIHIM Hanmpyror 10 35 kB noBuHHA
3M1MCHIOBATUCS BIJATOBIAHO /10 1HCTPYKIIIi, 3aTBEPIPKEHOI HAKa30M MIHICTEPCT-
Ba MajqvBa Ta eHepreTuku Ykpainu Big 15.02.2005 Ne 77 (COY — H MIIE
40.1.20.509: 2005.).

EnexktponocrayanHs moBUHHO OyTH O€3MEUYHUM IOJ0 YpPaXKEHHS MEPCo-
HaJy €JIEKTPUYHUM CTPYMOM, a TaKOK BUHMKHEHHSI BIAKPUTOrO 1CKpiHHA, 3/1a-
THOTO BUKJIMKATH IMOXeX1. OCHOBHI 3ax0au JUIA 3a0e3meyeHHs HaAIHHOCTI Ta
O€3MEeYHOr0 3aCTOCYBaHHS €JICKTPOCHEPTII B IMiI3EMHUX YMOBAX:

- 3aCTOCYBaHHsI €JIEKTPOTEXHIYHMX BUPOOIB, M0 3a0€3MEUYyI0Th 3aXHUCT
00CJIyrOBYIOUOTO MEPCOHANY BiJl KOHTAKTy 3 CTPYMOBEIyUYUMH YaCTUHAMHU, T10-
najaHHs TBEPAUX TIJ 1 MPOHUKHEHHS BOJIU BCEPEAUHY KOPITyCy (HAmpHUKIIa,
BUKOHAHHS €JIEKTPOO00JIaIHaHHS 3a cTyneHeM 3axucty IP 44 a6o IP 54);

- BUKOpPUCTaHHS €()eKTUBHUX MPUCTPOIB 3aXUCTY BIJ YPOKECHHS €IEKTPU-
YHUM CTPYMOM Ta BijJ MOXKeX. AHali3 MOKa3ye, 10 OCHOBHUMHU NPUYMHAMU
aBapiil y maxTax € MOIIKOHKEHHS 1301111 B KabenbHux mMepexkax. Cin 3a0e3-
NEYUTU HAAIMHUN BUCOKOYYTIMBHUM 1 JBOXCTYMIHYATUM 3aXUCT BiJ 3aMUKAHb
Ha 3eMJII0 B KaOeJIbHUX Mepekax Hanpyroro 35 kB 3 mi€ro Ha BIAKIIOYEHHS;

- €JICKTPUYHI MEpeXi Ha MOBEpXHi (MOBITPsHI 1 KabenbH1) HAMPYyrorw 35
KB, 1110 MaloTh TabBaHIYHUH 3B'SA30K 3 MIAXTHUMHU KaOETbHUMH MEpeKamu, Ta-
KO’K TIOBMHHI 00JIaTHYBaTUCS 3aXHMCTOM BIJl 3aMHKaHb Ha 3€MJTIO 3 JIIEI0 HA Bij-
KJIFOUCHHSI JJ1s1 BUKJIFOYSHHST TPUBAJIO] eKCIUTyaTallli Mepexi B pexxuMi ogHoda-
3HOTO 3aMUKaHHS Ha 3EMIIIO;

- nependauyuTH TEXHIYHI 3aCO0M TITMOOKOTO OOMEKEHHSI BHYTPIIIHIX Ta
(depope30HaHCHHUX MepeHanpyT 1 MPUAYIICHHS MEePEeXiTHUX MPOIECiB, 10 Hera-
THBHO BIUIMBAIOTH HAa HETIPSAMY €JIEKTPOOE3IEeKy.

3acTocyBaHHS TEXHIYHUX 3aC001B, IO MOJIMIITYIOTh SKICHI Ta €KOHOMIYH1
MOKAa3HUKH E€JIEKTPONOCTavYaHHs (HampHKiIaa, oOUparoThCs CIOcoom 1 3acoom
KOMITCHCAIIIT PEaKTUBHOI MOTYKHOCTI Ta MICIIS X BCTAaHOBJICHHS; BUPIITYIOTHCS
NUTAHHS PETYyJIOBAHHS PEKMUMIB €JIEKTPOCIOKUBAHHS Ta OOIIKY BUTPAT €JIEKT-

poeHeprii ap.)
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Bukopucranss 3aco01B TEXHIYHOI J1arHOCTUKU KaOEJIbHUX MEPEeXk, OCHO-
BHOT'O PYJHUYHOTO €JIEKTPOOOIaHAHHS 1 CUCTEMH €JIEKTPOIOCTaYaHHsI T1PHU-
4OTO IIAMPUEMCTBA B IIJIOMY.

Kamepa IIIIT Ta Bci BiAMOBIAHI JO HEl BUPOOKHU Ta BEHTUIIALINHI 301MKH
MMOBUHHI BUKOHYBATHUCS BIJIMOBIJHO /0 BUMOT 3 MNPOBEACHHS, KPIIUICHHS Ta
eKCIUTyaTalli TpHUYUX BUPOOOK II0 BU3HAYAIOTHCS HOPMATHBHO-IPAaBOBUMU
JTOKYMEHTaMHU, 110 CTOCYIOTHCS PO3POOKH POJOBHIIL ITIJI3EMHUM CIIOCOOOM, 30-
KpeMa MOBUHHI OyTH 3aKpIIUICHI HErOPIOYMMH MaTepiajlaMH; KaMepu MOBHUHHI
3aKpPUBATUCA CYLUIBHUMH MPOTUIIOKEKHUMHU JIBEpUMA 1 TIPU JOBKHUHI O1JIbIIe
10 M MaTu J1Ba BUXOH, PO3TAIIOBAHUX B HAWOUIBII BIJJAJICHUX OJHA B1J OJTHOI
JacTUHAX KaMepH.

MoxinrBe BUKOHaHHSA enekTpokusiieHHs LI gepe3 cBepmiioBuHu, Bu-
Oip MicIs po3TalTyBaHHS SKUX CJiJ BUSHAYUTH 32 MiHIMaJIbHUMU PIYHUM BU-
TpaTaM Ha OCHOBI T€XHIKO-€KOHOMIYHOTO MOPIBHAHHS BapiaHTiB. Y IIbOMY BH-
MajKy pO3TalllyBaHHS CBEPUIOBHHH MOXE OyTH MaKCHMalbHO HAOJIMKEHE [0
IIEHTPY EJICKTPUYHUX HaBaHTAKECHb 3 YpaxXyBaHHSAM TIOJAJBIIOT0 PO3BUTKY

TIpHUYHX POOIT.

4.4 Ouinka TeXHIYHOI MOKJIMBOCTI peaJi3aiii B yMoBax
IaXT BapiaHTa BBoay Hanpyru 35 kB

Ha IJIM0O0KiI TOPU30HTH

JInst mpakTUYHOrO BUKOPUCTAHHS CHUCTEMM €JIEKTPONOCTAYaHHS, AKa 30-
OpakeHa Ha pUCYHKY 3.4, HE0OX1JIHO BUKOHATH TEXHIYHY €KCIIEPTU3Y ENEKTPO-
o0JialHaHHS 3 HOMIHAJIBHOIO Harpyrow 35 kB, a came: BUCOKOBOJILTHI Kaberi,
10 HE MIATPUMYIOTh TOPIHHS, MOXEXK00e3MeuHi TpaHchopMaTopu Ta po3Mo/Ii-
JIbHI PUCTPOI, 3 CTyNIEHEM 3axucTy He Hikue [P 54.

Bucokosonvmui kabeni. Yepe3 moctiiiHe 30UIBIICHHS PIBHS €IEKTPUY-
HUX MEPEX PIBEHb CIOKUBAHHS €JIIEKTPOEHEPTIl 1 MiJBUILICHHS IIIIBHOCTI €Je-
KTPUYHOTO HaBaHTAXEHHS, BCE YACTIIIE BUKOPUCTOBYIOTHCS CUJIOBI Kabei Ho-

MiHaJIbHOT Hampyru 6-500 xB. Ilpu BukoHaHHI KaOeNbHUX JIIHIA BUCOKOI Ha-
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IPYyTH, MMUPOKOTO PO3MOBCIOKCHHS HAOyIu Kabesi, 10 MaroTh 130JIA11i0 13
3IIMTOTO TOJIETUIICHY.

Psin 3akopAOHHUX MiAMPUEMCTB IPOMOHYIOTh BHCOKOBOJIBTHI KaOerl, 3
130JIA1II€I0 13 3IIUTOTO MOJIETUIICHY Ha Kjac Hanpyrd Big 6 1o 500 xB. Jlo oc-
HOBHUX MepeBar KadeliB TaAKOro TUITY BIIHOCSIThHCS:

- TIJBUIIICHA HABaHTaXXyBaJIbHA 3JIaTHICTh, OOYMOBJIEHA O1IbII BUCOKOIO
JTOTYCTUMOIO TEMITIEPATyPOIO 130JIA11ii B pOOOYOMY PEKUMI;

- BUCOKA TepMiyHa CTaOUIbHICTh MPHU MPOTIKAHHI CTPYMIB KOPOTKOTO 3a-
MUKaHHS;

- MaJja Bara i MEHIIHI 30BHIIIHIN A1aMeTp, 1110 MOJIErlye MPOKIAIKy Ka-
0eiB, 0COOJIMBO Ha CKJIAJTHUX JIISHKAX KaOeJIbHUX Tpac;

- MEHILHUH TOyCTUMUH pajilyC BUTUHY KaOeJiB;

- MOKJIMBICTH MPOKJIAJKKA HA Tpacax 3 HEOOMEKEHOIO PI3HUIICIO PiBHIB;

- MPOCTa TEXHOJIOT1SI MOHTaXXy My(PT Ta peMOHTY Ka0eJto;

- BEJIUK1 Oy/1IBEJIbHI TOBKHUHH.

Bucoxka poboya Hanpyra )Wy KaOeato MpU3BOAUTH 10 HEOOX1THOCTI BU-
KOPHCTaHHS METAJIeBOr0 eKpaHa. Mloro OCHOBHMM NpPH3HAYEHHSM € 3abesIie-
YEeHHS! PIBHOMIPHOCTI €JIEKTPUYHOIO MOJIs, U0 BIJIMBAE€ HA TOJOBHY 130JISL1IO
kabento (130JIA1I1I0 «OKUTIA-EKpaH»), 10 TOCATAETHCS TUTBKH y pa3l 3a3eMIICHHS
eKpaHa.

Expanu xabeniB 3 130JIA1I1€10 13 3MIUTOTO MOJICTHIICHY BUKOHAHI 3 q00pe
MPOBIAHOrO Martepiany (3 Mijl); iX 3a3eMJIEHHs OUIbII HIXK B OJIHIM TOYLIl MPU3-
BOJWTH, SKIIO HE IPUHHSATI CremianbHI 3aX01, O TOSBU B €KpaHax, K y HOP-
MaJbHOMY CHMETPUYHOMY PEXKHMI, TaK 1 MPH KOPOTKUX 3aMHUKAHHSX, 3HAYHUX
CTPYMIB, MIOPIBHSIHHUX 31 CTPYMOM >KUJIU KaOeJTro.

Buxopucranas ogHodasHuX KabesiB 3 130JAII€I0 13 3MUTOTO TOJIIeTHIIe-
HY B CJICKTPUYHUX Mepexax 3rigHo /20/ BuMmarae 3a3eMiieHHS iX €KpaHiB 3 IBOX
cTopid. OgHaK I1e TPU3BOIUTH J0 MOSBU BEIUKHX CTPYMIB B €KpaHaxX KaOelro,
y MOPIBHAHSIHHI 31 CTPYMOM >KUJIM, 10 BUKJIMKA€E TOTIPUIEHHS TEMJIOBOTO pe-
KUMY Ta 3MEHIIIeHHs ponyckHoi 3aaTHOCTI JIEIL.

Cranom Ha 2007-2010 poku B Pocii Ta Ykpaini npo npoOiaeMu, siKi CIipu-

YUHS€E€ HEBIPHE 3a3€MJICHHSI €KpaHIB OJIHO(Pa3HUX KaOesiB 3 130JIAII€EI0 13 3IIU-
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TOT'O TOJIIETWJICHY, HE MalOTh YSBJICHHS HI OUIBIIICTh OpraHi3allii, 1o Mpoek-
TYIOTbh, Hi, TUM OiNblie, ekcruryaTairis /38/.

Tomy HEoOXiaHA po3poOKa 3aX0/11B MO0 3MEHIIICHHS CTPYMIB B €KpaHax
OJTHOKHWJIBHUX Ka0€JI1B 3 130JISII€0 13 3IIUTOrO MOJIETUIICHY .

Koncmpykyis kabenis 3 i301Yi€r0 i3 3uiumo20 noiemuieHy

OCHOBHUMHM €JIEeMEHTaMU KOHCTPYKIIll KaOelro 3 130JsUii 13 3UIMTOro
MOJTIETUJIEHY €:

- MijHa a00 aJIFOMIHIEBA CTPYMOITPOBIJIHA JKUJIa 3 HOMIHAJBLHUM TIEPETHU-
HOM Biz 35 10 1000 MM

- BHYTPIIIHIN HAMIBOPOBIAHUN I1ap, 130JIALIS 1 30BHIIIHIA HAMIBIPOBIJI-
HUU 11ap, HaKJIaJIeH1 OJJTHOYACHO METOJIOM MOTPIHHOI EKCTPY3ii;

- €KpaH 3 HOMIHaJIbHUM TiepeTuHOM Bif 16 1o 120 MMZ;

- eKCTPY/I0BaHA 30BHIIIHA 000JIOHKA 3 MOJIETHICHY BUCOKOI TYCTUHHU a00
nomiBiHUTXOopuAHOTO (I1BX) muactukary.

KOHCTpyKIliST OJHOXMIBHOTO KAaOENIo 3 130JIAIIEI0 13 3IIUTOTO IOIIETH-

neny mapku I1BErall naBeneno Ha pucysky 4.1.

Pucynok 4.1 — Koncrpykuisi 04HOKHIbHOTO Kadenao mapku [IBErall:

1 — cTpymoBiaHa KW1a; 2 — BHYTPIlIHIA eKCTPY/I0BaHUI HANIIBIPOBIIHUI 1Iap,
3 — eKCTPYy/A0BaHA i30J1s111is1 i3 31IMTOrO NMoJlieTUJieny, 4 — 30BHILIHIH
eKCTPY/A0BaHUIl HANIIBNPOBIAHUI 1IAP, S — mIap 3 HAMIBIPOBIAHOIO MOJOTHA 200
BOJIOHA0YXAI0401 CTPiuKU; 6 — MiIHUIT eKpaH; 7 — JIacTMacoBa CTPivKa,

8 — amoMomnoJiiMepHa cTpiuka; 9 — 30BHIIIHA 000JI0HKA eKCTPY/10BaHA

3 MOJIieTHJIEHY BUCOKOI INiJIbHOCTI
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Lany3v 3acmocysanus ma ymosu exkcniyamayii kabenie 3 i301AYic€t0 i3
3uumozo noniemuner)y. OCHOBHI MapKu KaOesiB 1 BIAMOBIIHI iM 00J1aCT1 3aCTO-
CyBaHHS HaBeJIeHO Yy Tadmuii 4.2.

Kabeni mpu3HaueHi AJig NPOKIAJKKA Ha Tpacax 0e3 OOMEXKEHHS PI3HMIN
piBHs. KaOeii, 1110 MaroTh y MapKyBaHHI «HI» a00 «HTI» MpPU3HAYEH] 7S Ipy-
MOBO1 MPOKJIAJKU B KaOECJIBHUX CIOPYAaX, NPUMILIEHHAX (Y TOMY YHUCIl B IO-
KEKOHEOE3MEeUHNX); Kadesl 3 MapKyBaHHSIM «HT» — ISl MPOKJIAJKK Ha 00'eK-
Tax, /e MOpsia 3 BUMOTaMu JO HEPO3IMOBCIOKCHHS TOPIHHS MPEa'sBISIOTHCS
BHUMOTH JI0 3HMDKCHOTO JIMMOTA30BHAUICHHS TPW TOPIHHI 1 TJIIHHI: aTOMHHUX
CTaHLISAX, EJIEKTPOCTAHIIISIX, METPOINOJITEHAX, BUCOTHUX OYIIBISAX, KPYyHHHUX

MIPOMUCIIOBUX 00'€KTaX Ta 1H.

Tabnuus 4.2 — [Nanmy3i 3acToCyBaHHSI OCHOBHUX MapoOK KaOeiB

Mapka kabenro PexomennoBaHi 00,1aCTi 32CTOCYBAHHS

JInst mpokianku B 3eMill (TpaHIIEsX) 3 BUCOKOIO KO-
AIIBErIL, ITBErIl [po3ifiHOI0 aKTUBHICTIO TPYHTY, 32 YMOBH 3aXHUCTy KalOe-

JTIO B1J] MEXaHIYHUX YIIKO/KCHb.

s mpokJagku B 3e€MJll, B CUPUX, YaCTKOBO 3aTOTI-
AllIBErall, I1sErall [1roBaHuX NpUMIIECHHAX, B HECYJIHOIUIABHUX BOJOMMAax

MpH 3a0€3MeYeHH] MEXaHIYHOTO 3aXHUCTY KaOeliB.

J{n1st 0IMHOYHOT TPOKJIAIKUA B MPUMIIICHHSX, KaHaIaxX
AIIBEB, IIBEB i TyHensx 1 ajis MpOKJIAIKK B CyXHX IPYHTax 3a YMOBH

3aXUCTY KaOeo B/l MEXaHIYHUX YIITKOJXKEHb.

7Sl IPOKJIAAKK B 3eMJIl (TpaHILEsx) 3 BUCOKOK KOH
AIIBEBII, ITBEBII, o P 8 (p )

PO31IiHOI0 aKTHUBHICTIO IPYHTY, B MICIISIX, 1€ MOXJIMBUN
AIIBEAKII, IIBEAKII

MEXaHIYHUH BIUIMB HA Ka0Oelb.

ATIBEKII, ITBEKII (Te k, y T.4. 3Ha4H1 PO3TATYIOU1 3yCHUILIIS.

715 OJWHOYHOI NMPOKJIAJKA B NPUMIIIEHHAX, KaHajaax 1
AIIBEBB, I1BEGB, e P P

TYHENSX, B CYXHUX IPYHTaX, B MICISX, € MOKJIMBHN Me-
ATTBEAKB, TIBEAKB |~ yxux 1Py

XaHIYHUH BIUIMB HA KAOEJIb.

AIIBEKB, IIBEKB ([Te x, y T.4. 3Ha4H1 pO3TATYIOU1 3yCHUILISL.
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Kabem 3 mocuiaeHoro 00O0JO0HKOK 3 TMOJIETUJICHY MPU3HAYeH1 IS Tpo-
KJIQJIKU Ha CKJIAJHUX JUITHKaX KaOeJIbHUX Tpac, 0 MICTITh OuIbIie 4 TOBOPO-
TiB mig KyToM moHa 30° abo mpsMOiHIAHI JISHKK 3 Okl Hix 4 mepexoja-
MU B TpyOax JoBxkMHOK moHaa 20 M abo 3 OUIBII HIXK JIBOMa MEPEeXOoJaMU B
TpyOax qoBXHUHOIO MoHaa 40 M, a TaKOX JJI MIPOKIIAJIKH Y BO/IL.

TpuBano gomycTuma TeMIiepaTypa HarpiBy >Kujl KaOeniB IpH eKCIUTyaTa-
i — 90°C. MakcuMalbHO JOMyCTUMa TEMIIEpATypa HarpiBy >KHJ KaOesiB Impu
KOpOTKOMY 3aMukanHi — 250°C. TpHBaicTh KOPOTKOrO 3aMUKAHHS HE NOBHMHHA
nepeBuiyBaty 5 ¢. ['paHUYHO JOMycTUMa TeMmIepaTypa eKpaHy mpu KOPOTKO-
My 3amukanHi 350°C. JlomycTuma TeMiepaTypa HarpiBy *uj KaOemiB B pexXUMi
nepeBanTaxxeHHsd He Outbiie 130°C. TpuBanicTe poOOTH KabeliB B pEXUMI Ie-
pEBaHTaXEHHsI TTOBUHHA OyTH HE Ouiblie 8 ToauH Ha 100y 1 He Ounbiie 1000
roJl. 32 TEPMIH CITyKOHU.

Cnocobu npoknadauHs Kabenie 00HOMA3HUX 3 [304AYI€I0 I3 3UUMO20 NO-
JIemuUieHy

Haii611p111 noMpeHMH € Ba BaplaHTU MPOKIAIKUA KaOeiB:

- y psia (pucyHok 4.2, a);

- Y BEpUIMH PIBHOCTOPOHHBOTO TPUKYTHUKA (PUCYHOK 4.2, 0).

Cnocobu 3a3emienis ekpanie 00HogazHux kabenie mpugasnoi kabenbHoi

epynu

a)

PucyHok 4.2 — Po3ramyBanns ¢a3 kabeais: a) y psaj («flat—formation»);

0) y BepuiuH piBHOOIiYHOTO TpUKYTHHKA («trefoil-formation»)
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3riIHO BUMOT JIIOYMX IPABHJI MOKJIMBI TaKi CIIOCOOM 3a3eMJICHHS €Kpa-
HIB Ka0eJIiB 3 130JIAII€10 13 3MIUTOTO MOMIETUIICHY:

- 3a3eMJICHHS €KpaHa Kabelro 3 ABOX CTOpiH KabenbHoi jdiHii. [Ipu BuKo-
PUCTaHHI JIaHOTO CHOCO0Y 3a3eMJIEHHS, €KpaHU KaOemiB 3'€JHYIOThCS 1 3a3€M-
JFOIOTHCS HA MTOYATKY 1 B KiHII KabeapHOI miHil (prucyHOK 4.3);

- 3a3eMJICHHSI €KpaHa Ka0enro Ha OJHOMY KIHII KaOenbHOi JiHii. Expanu
3'€THYIOThCS 1 0€31ocepeTHbO 3a3EMITIOIOTHCS TUIBKK Ha OJHOMY KIHIII KaOeb-
Hoi miHil. Ha apyromy kiHIl ekpanu 3'eqHyr0ThCA 13 3emiiero uepe3 OIIH (pu-
CyHOK 4.4).

[Ipu TakoMy croco0i 3a3eMJICHHS Ha €KpaHax 3'SBIISEThCS HaBEJCHA Ha-
npyra, MpomnopiiiiiHa CTpyMy, IO MPOTIKaE Mo Kabelto, 1 JTOBXKUHI KaOeIbHOI
niHli. BrpaTu B ekpanax oOyMOBJIEHI BUXPOBUMHU CTPyMaMH 1 iX BeIUYMHA Me-
HIIIa, HIK TIPU 3a3eMJICHH1 €KpaHa 3 000X CTOpiH, IO /1a€ MOXJIMBICTH IiABU-
IIUTH TPUBAJIO JOMYCTUMI CTPYMOBI HaBaHTaxxeHHs kabemniB. [loBxkuHa Kale-
JBHOI JIIHIT IPU TaKOMY Ccroco01 3a3eMJICHHS OOMEXKY€EThCS TIPUITYCTHMOIO Be-

JUYUHOIO HAIIPYTH Ha €KPaHI.

e — L
/ 2 /
VAR -
/ 1 A
/. —

PucyHnok 4.3 — 3a3eMyieHHsI eKpPaHiB Ka0eIbHOI rpynu 3 000X KiHIIB:

1) kinmeBa my@ra; 2) ekpan; 3) NpPUCTPii, 110 3a3eMITIOE
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Pucynok 4.4 — 3azeMiieHHsI eKpPaHiB Ka0eJbHOI IPYyNH HA OTHOMY KiHUi:
1- kinuneBa my¢dTra; 2 — ekpaH; 3 — NPUCTPIii, 1110 323eMJIIOE;

4 — HestiHiliHMH 00Me:KyBay MepeHanpyr

- 3a3€MJICHHS €KpaHa Ka0elro 13 3aCTOCyBaHHSIM N MOBHUX IMKJIIB TPaHC-
no3utlii. [Ipu 3acTocyBaHHI 1IbOTO criocoOy 3a3eMJICHHS €KpaHiB y By3Jllax Tpa-
HCIIO3UIIIi BCTAHOBJIIOIOTHCS CIICIiaibHI TPAHCIO3UIIIMHI KOPOOKHU, 10 3a0e3-
MEYYyIOTh 3MIHY B3a€EMHOTO PO3TAlllyBaHHS €KpaHIB OKpeMux (a3 kaOenbHOl
TPy MO BCii AOBXHHI KabenpHO1 JiHii (pucyHoK 4.5). B 1poMy BUMaaKy mMak-
cUMajbHa Hampyra HaBOJAUTHCA y 3'€IHYBIBHUX KOPOOKax, BTpPAaTU B €KpaHi

00yMOBJIEH1 TIJIbKH BUXPOBUMH CTPYMaMHU.
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PucyHnok 4.5 — 3acTocyBaHHsI HOBHOTO IUKJY TPAHCIO3M LT eKPaHiB:
1- xinueBa mydra; 2 — ekpaH; 3 — NPUCTPiid, 1110 3a3eMJTIOE
104



- PO3MOAICHHS CTPYMY y KaOeNbHIH JiHI1 3 130JISIII€10 13 3IIUTOTO IMOJIie-
TUJeHy. Po3rissHeMo HOpMaIbHUM pexuM poOoTH TpudaszHoi rpynu KademiB 3
130JISIL1€10 13 3IIMTOrO MOJIIETUIIEHY MTPHU 3a3€MJICHHI €KpaHiB Ha MOYaTKYy 1 B Ki-

aii pinsaky JIEIT (pucynok 4.6).

—

L

CT) Eq) HaBaHTaxeHHs

- _ -
S-a -

PucyHnok 4.6 — Po3nojijienHsi ctpyMiB B 01HOMY i3 ka0eJ1iB Tpuda3noi rpynu

VY HOpManbHOMY peXHUMI CTpyM, 10 npoxoae y jiHii — |,., Oyae nosep-
TaTUCS Ha3al y JXKepeso ABoMa Crioco0aMu:

- 1o 3emMil — cTpyMm 1,

- 10 eKpaHy — cTpyM |,.

[lepmmii 3akon Kipxroda ais 1aHOTO BUMAJIKY 3aTUIIETHCS:

le+1,

e+
VY 3B's13Ky 3 TUM, 110 OMIp €KpaHiB OAHO(PA3HUX KaOENiB 3 130JIALIEI0 13

3IIMTOTO MOJIETUIIEHY Ha MOPSIOK MEHILE ONOpPY 3a3eMJICHHS, CTPYM, 110 MPO-

XOJIUTh 10 3eMJIi, Oyjie He3HAYHUM, TOOTO Oy/ie BAKOHYBATHCS YMOBA:
le R— lgfc .

AJie pa3oM 3 IIUM Ha CTPYM 1 HaNpyTy B €KpaHi KOKHO1 (a3u Oyae BIUIH-
BaTW HE TUIbKU CTPYM KW 1€l da3u, ajie 1 CTPyMHU KU 1 €eKpaHiB CyCIAHIX

¢as. [Taginas HanpyTu HA €KpaHi HaOyAe BUTIIALY:

AU pg=VenZe+ g Zox—g+Lxp Zk + Lxc Zk
ne AUgp— cnafaHHs Hanpyru Ha ekpadi kaoemto ¢asu «A», B; lgp — cTpym,

110 MPOTIKAE y eKpaHl kabemto ¢pa3u «A», A; Zg — MOBHHI omip ekpaHy Kale-
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10, OM; |y, Usgps ke — cTpymu, mo npotikaroTs y (a3ax TpugdasHoi kade-
JbHOL Tpynu, A;. Z_p — HOBHHUI B3a€EMHUMN OMIp «OKUJIa—eKpaH» Kademo, Om;

Zy — TIOBHMI OIp, 110 HABOJUTHCA HA €KPaH CYCIIHIMU Kadensimu, Owm;

3 piBHsHES (4.3) MoXHA 3po6uTH BUCHOBOK, 0 AU =0 32 yMOBH:

Z K-E - Z K-

AJie e MOKJIMBO JIUIIE IPU OJHAKOBINA BIJCTaH1 MIXK JKHJIAMH 1 €KPAHOM.
[Hmmmu coBamu, Aii cTpyMiB (pa3 HE MOXKYTh IMOBHICTIO OyTH CKOMIIEHCOBAaHI
B €KpaHl uepe3 pi3Hy BiJICTaHb JO HHOTO. TOMY 3HA4HI CTPYMH 1 HAlPyTH B €K-
paHax MpUTaMaHHI BCIM TUMOBUM TpudazHUM TpynaMm oaHO(a3HUX KaOemiB

Hanpyroto 35 kB. HeGe3neunux crpymiB 1 Ha-

npyr B eKkpaHax He Oyyno 0 y TOMy BHIAJKY,
AKIIO 3aMiCThb TpU(DA3HOI IpynHu OAHO(]AZHUX
KabeJliB 3aCTOCOBYBaBcsl O Tpuda3zHul Kabeb,
[0 Ma€ TPH JKWIK B OJHIN 3arajibHIi 000JIOH-
11i. 30BHIIIHIN BUTJISIA KaOEI0 TaKOi KOHCTPY-
KIIi1 IpUBEACHO HAa PUCYHKY 4.7.

Pucynok 4.7 — KoHCTpyKIlisi TPHKWIBHOIO KAa-
0esr0 Hanpyromw 35 kB:

1 — OGararoaporoBa, ymlijibHeHa CTPYMOBiIHA
JKHJIa, aJMiHieBa ado mMigHa; 2 — BHYTpPilUHii
eKCTPY/IOBAHNI HaMiBNpoBiAHui map; 3 — i30-
JSIlisl i3 3UTOro mojieTwyieny; 4 — 30BHilIHIA
eKCTPYJI0BAHNI HANMIBNPOBIAHUI IAap; 5 — eKc-
TPyAOBaHe 3aNMOBHEHHA (Il TPUKWJIbHUX Ka-
O0eiiB); 6 — map OOMOTKH BOAOHA0yXar04oi
cTpiukmn; 7 — migHuii exkpan; 10 — 30BHIIIHS

000J10HKA 3 moJiieTHieHy (MocuJieHa sl kale-

JIiB 3 MAPKYBAHHAM «Y»)

[IpomucioBUMH TIAITPUEMCTBAMU HA CHOTOAHI HAlIaroKeHO BUPOOHUII-
TBO CWJIOBUX KaOeniB knacy Hanpyr 6 — 35 kB y tpudasznomy BrkoHanHi. Bcei

Ka0Oell 3a KOHCTPYKTUBHUM BUKOHAHHSIM, TEXHIYHUM XapaKTEPUCTHUKAM 1 €KC-
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IJTyaTalliHUM BJIACTUBOCTSAM BIJINOBIIAIOTh MiXkHapoaHoMy ctaHaapty MEK
60502-2, a takox ceptudikoBani B cuctemax ceprudikamnii ['OCT 1 B ramysi
MOKEKHOT OC3IEKHU.

CTtpyMu KOPOTKOTO 3aMUKaHHS: JUIsl BCIX BHUIIB KabOenmto 1 mepepisiB

CTpyYM KOPOTKOI'o 3aMHKAaHH:A 00YHCITIOETHCI BUXOJA4YN 3 HHMKYCHABCACHUX

YMOB:
memMnepamypa Hcuiu memnepamypa eKpauy
0o kopomkoeo 3amukanns — — 90°C 00 Kopomkoz2o 3amukanus — 70°C
nicisi Kopomkozo samukanus — 250°C nicisi KOpomKo2o samukanus — 350°C

[Ipu mpoknamgaHHi Kabemo 3 130JIAIIE€I0 13 3MUTOTO MOJIETUIICHY pajiyc
BUTMHY He MoBUHEH OyTu MmeHiie 15xD, ne D — 30BHIMHIN niameTp Kabenro.
[Ipu MOHTaX1 3 BUKOPUCTAHHSAM CIELIAIIBHOTO IMAOJIOHY JOMYCKAEThCS MiHI-
MaJbHUN paalyc BUruny 7,5xD.

Cyxi mpancghopmamopu.

Tpancghopmamopu cyxi RESIBLOC: tpanchopmaropu cyxi RESIBLOC
MarOTh BUHSITKOBY MEXaHIYHY MILHICTb, CTIUKICTh 10 MEXAHIYHHUX 1 TEPMIUYHUX
O, 10 3yCWib, IO BUHUKAIOTh IIPU KOPOTKOMY 3aMHKaHHI. OOMOTKH TpaHC-
dbopmaTopa SBIAIOTH COOOI0 MOHOJITHI OJIOKM, T€PMETU30BaHI E€MOKCHIHOIO
CMOJIOK0. 3aBOJI-BUPOOHUK TpaHCcPopMaTopiB cepTU(]iKOBaHUN 3a CHCTEMOIO
sikocti ISO9001 ta ISO14001 /39/.

3aranpHi1 TexH14H1 gaHi Tpancpopmaropis RESIBLOC:

- MOTYXHICTh: 710 40 MBA;

- IepBUHHA Hanpyra: 10 41,5 kB;

- BTOpMHHA Harpyra: 10 36 kB;

- 0a30BUI IMITYJILCHUM PIBEHB: BIJMIOBIAHO JI0 CTAH/IaPTIB;

- Mmarepian oOmMoTku BH: Minb;

- matepian oomorku HH: amtominiii;

- KJ1ac HarpiBocTikocTi 13ossaii oomotkun BH/HH: F/F;

- 3aBOJIChKa Ta0JIMUKa;

- IpUOOP ISl KOHTPOJIIIO TEMIIEPATYPH;

- 3aTHCKaYl JJIs1 3a3€MIICHHA,
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- pamMa 3 IOBOPOTHUMHU POJUKAMHU JIJIs TIepeMIllieHHs TpaHcopmaropa siK
y MO370BXHHOMY TaK 1 B IOTIEPEUHOMY HANpPsIMKY a00 caHuara;

- BYIIIKA JIJISl TIIIHOMY aKTUBHOI YACTHUHU;

- TpancdopMaTop 13 3aJJaHUMU 3aMOBHUKOM ra0apuTHUMU PO3MIpaMU;

- BUKOHaHHA 000s0HOK [P23, [P33, [P54 BHYTpilIHBOI 200 30BHILIHBOT
YCTaHOBKH, 3 TaJIbBAHIYHO MMOKPUTOIO a00 3a0apBICHOI0 000JIOHKOIO;

- BEHTWISITOPY ITPUMYCOBOT'O OXOJIO/PKEHHS, BKJIFOUAIOYH MPUIIAU KOHT-

poutto (301bIeHHs TOTY)HOCTI Ha 40%);

- Oosrtu 3a3emiieHHs (1 KOMITIEKT — 3 1IT.).

Kiac 3axucrty IP 54 Hajae 3axuct nOpoTH BUMAJAKOBOTO JOTHKY, CKYTYEHb
HeOe3neuHux 3a0pyaHeHb. 3axucHi koxyxu [P 54 mns tpanchopmartopi mo-
TyxHicTIO 10 1000 KkBA moOCTaBAstOTECS 3 MPUPOJHUM TOBITPSIHUM OXOJIO-
TOKeHHSM. J1J1s OLTBII OTYKHUX TpaHC(POPMATOPIB MOKE OYTH 3alPOIIOHOBAHO
AK TIOBITpSIHE, TaK 1 MOBITpsiHO-BoAsHE oxojomkeHHs (AFWF) (pucynku 4.8,
4.9).

Pucynok 4.8 — Tpancdopmarop 3 noBiTpsIHO-BOASIHUM 0X0J10:KeHHAM [P 54
BUKOHAHMII /15l IOTPed ripHM4Y0i MPOMHCI0BOCTI
- aBTOTpaHcpopmMaToOpH;
- TATOB1 TpaHchopMaTopu;

- 3 mpuctposimu PIIH;
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- JIIS1 3a1I3HUYHOTO TPAHCTIOPTY;

- MOPCBHKI: TATOBI IMIJICTAHIIIT 1 PO3IOIIbLHI,
- 11 @aTOMHHX CTaHI[IH;

- JUIs BITPSIHUX CTaHLIN;

- ISl TIPHUYO1 TPOMUCIIOBOCTI.

Pucynok 4.9 — Tpancdopmatop 3 koxyxom IP 54

RESIBLOC cneyianbhi KoHCMPYKYIL 0151 HECMAHOAPMHO20 3ACMOCYBAH-
Ha. B nmanmii 4ac TpaHcpopMaTtopu pi3HOI KOHCTPYKIIi, Taki sK: oaHO(a3Hi,
TpUOOMOTKOBI, TpaHCc(OpPMATOPH 13 CHEIiaIbHUMU BBOJAAMH TOIIO. TpaHchop-
Maropu RESIBLOC mM0XyTh KOMIUIEKTYBAaTHCSI JOJATKOBUM YCTaTKyBaHHSIM,
HAIMPUKJIAJ: 3a3€MITIOBAIbHUMHU BUMUKa4aMH, BUMHUKaduaMH HaBaHTaKCHHS, 3a-
MOO1KHUKAMH.

Tparchopmaropu RESIBLOC BupoOnsitoThCcsi 1711 HECTaHIAPTHOTO 3a-
CTOCYBaHHS B HACTYITHUX CIEIlaTbHUX BUKOHAHHSIX

- ogHO(Da3Hi;

- TPUOOMOTKOBI 3 MOJBIMHOIO BTOPUHHOIO 0OMOTKOIO;

- 3 IOJIBITHOI0 0OMOTKOO BUCOKOI HAIIPYTH;

- TpanchopmMaTopu 30y KEHHS;

Imaniticoxi cyxi mpauncghopmamopu 3 aumoro izonayiero SEA cepii TTR.
Tpancpopmaropu SEA cepii TTR po3pobiieHi uisi 3a40BOJIEHHS OyAb-sIKHX
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MoTped HAIIMX 3aMOBHHUKIB 1 3aCTOCOBYIOTHCS SIK B MOBCSIKIECHHOMY €JIEKTPO-
MOCTa4yaHHI, TaK 1 B €JIEKTPONOCTa4aHH]1 BIAMOBIJAILHUX BY3JIIB BEJIUKUX IPO-
MHUCIIOBUX mignmpuemMcTB. Hampyra nepBuaHoi oOMoTkH 36 kB, ctanmapTHi pi-
IICHHS Tiepe0avyaroTh MOCTaBKY TpaHchopMmaropiB 3 kiacom 3axucty [P 00
140/.

3a OakaHHsAM 3aMOBHHKa TpaHcopMarop Moxe OyTH TNOCTABJICHHUI B
KOMILJIEKTI 13 3aXMUCHUM KOXKYXOM, BUKOHAHUM 3 MOMEPETHBO y3rOJKEHUM Kila-
COM 3axHucTy. B Takomy Bumaaxky mammHa Oyje HaAiiHO 3aXHIlleHa BiJ CTO-
POHHBOTO 1 HEOaXKaHOTO AOCTYIy. TUM HE MEHIN, PO3MIPU 3aXMCHOTO KOXKYXa
HE MTOBUHHI OOMEXyBaTH AKICHUU BIABIJ TEIUIa Mpu poOOTI MAIlIMHU, a B1ICTaHI
710 CTPYMOBEAYYHNX YACTHUH IMMOBUHHI OyTH JTOTPUMAaHI.

Tpanchopmaropu SEA BiMOBiIal0Th BUMOTaM HACTYITHUX HOPMATHUBIB:
IEC 60076-11, CENELEC HD 464 — HD 538, Takox 3a0e3ne4y€eThCs BIAMNOBI-
THICTH 1HIIUM MIXKHAPOJAHUM CTaHAapTaMm a0o crenudiyHuMU BUMOTaMHu.

Cyxi mpancgpopmamopu xomnaunii GBE (Imanis). Itamiicbka KOMIIaHIs
6BE BupoOse cyxi TpaHchopMaTOpH 3 130JIAIIE€I0 3 JINTOI CMOJIM TpHU3HAYCHI
TUTSL PO3IOALILYMX MEPEX MOTYKHICTIO BiJT IeK1IpkoX KBA 10 16000 kBA 1 po-
3paxoBaHl Ha BCl HOMIHAIM B KJacl CepeAHbOl HaAmpyru, 30kpema 12, 24 i
36 kB.

3aBIsKM 3aCTOCYBAHHIO MEPEIOBUX 1HHOBAIIMHUX TEXHOJOTIM B 001acTi
TpanchopmaTopoOyayBanHs cyxi Tpanchopmaropu ¢pipmu CBE 3 13omsiiero 3
JIUTOI CMOJIM MAalOTh BUCOKHUi piBeHb HaAilHOCTI. IX MO’KHA BUKOPHCTOBYBATH
B YMOBaX BHCOKOI BOJIOTOCTI Ta 3a0pyMHEHOCTI, 1 MPU IIbOMY HE BUHHUKAE IPO-
0JieM, MOB'A3aHUX 3 MOXKEKHOI0 HEOE3MEKOIO 1 3 BUKUIOM TOKCUYHHUX 1 OTPYH-
HUX PEYOBHH, OCKUIBKM IIPH BUTOTOBJICHHI TpaHCPOPMATOPIB BUKOPHUCTOBY-
IOThCS BUKIIFOYHO BOTHE3aXHUCTI JICIICKTPUKH, 110 HE MiATPUMYIOTh TOPIHHS
140/.

KPY 35 kB. KPYE 35 kB cepii FLUSARC.

KommiekTHa po3mnojiijibua YCTaHOBKA 3 €JIETa30BOI0 130JIA111€K0 (MOHOO-
n0k) cepii «KFLUSARCy («®JITYCAPK») npusnauena st npuiioMy i po3noii-
Jy €1eKTPUYHOI eHeprii TpudazHoro 3MiHHOTO CTPYMY 3 HOMIHAJIBLHOIO HaIpy-
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roto 36 kB. «kFLUSARC» BukoHye (yHKI[IT TpUETHAHHS 10 S J1HINA 1 XKUBJICH-
HS Ta 3aXMCTy OJHOTO abo JABOX TpaHchopmaTopiB notyxHicTio 10 4000 kBA
3a JOMMOMOrO0 KOMOIHAIl BUMHKAUa HABAHTAXCHHA 3 IUIABKUMH 3aIl001KHU-
kamu (FLUSARC-F) a0o cuiioBoro BakyyMHOIo BUMHKa4a 3 pejeiHHUM 3axuc-
tom (FLUSARC-CB) /41/.

KomyTrariiini anapaTy 1 cucTeMa IIIMH PO3MIIIEHI B TEPMETUYHOMY KOP-
IyCl, 3alIOBHEHOMY €JIETa30M 3 HaJJTUIIKOBUM THCKOM 0,3 Oap 1 «3amasHoMy»
Ha BECh TEPMIH CITyKOHU.

[lepeBaru Takoi KOHCTPYKIIIi HABEACHI HUXKYE:

1. MakcumanbHa O6e3reka nepcoHany

- 3a3eMJICHHS BC1€1 KOHCTPYKIIIi MOHOOJIOKA;

- TIOBHA 130JI11i51 B/l €IEMEHTIB, 110 3HAXOASATHCA 1]l HANPYTOl0, PO3Ta-
[IOBaHUX B METAJIEBOMY KOPITYCl 3 HEP>KaBil04u0i CTaIi;

- 0e3MeYHUI TOCTYII JI0 3aIMMO0DKHMKIB 13 3a3€MJICHHSM 3 000X CTOPIH;

- CTIMKICTb /IO BHYTPIIIHBOI TyTH;

- BUJMME TI0JIOKEHHS TOJIOBHUX KOHTAKTIB;

- MeXaH149H1 0JJOKYBaHHS, III0 BUKJIFOYAIOTh TTIOMUJIKOBI 11 IEpCOHATY;

- 3aCTOCYBaHHS eyerasy 3anobirae moMMpPEeHHIO BOTHIO;

- CrHellaJbHUN KJIanaH Ha OCHOBI KOPITYCY BUKHUIAE Ta3 Y pa3l KPUTHYHO-
TO MiJIBUIICHHS THCKY;

- MABUIIICHUI TEPMIH CITYKOWU;

- HU3BKWU THCK Ta3y 1 HaJliHa CHCTeMa repMeTHu3allii 3ade3nedye TepMiH
ciy>xk0u 30 pokiB 0e3 He0OX1AHOCTI JOIATKOBOT'O 3aKauyBaHHS €Jierasy,

- MOKQ)KYUKHU HASBHOCTI HAMPYTH JIJIs1 KOXKHOTO MIPUETHAHHS.

2. CTIMKICTh 0 BIUIMBY HABKOJIMIITHLOTO CEPEIOBUIIA

- MOHOOJIOK HE MiATa€ThCs BIUIMBY HABKOJIMIITHBOTO CEPEAOBHINA 1 MOXKE
OyTH BCTAHOBJICHUU B MICISX 3 MiJABUIICHUM 3a0pyJHEHHAM a00 B MOPCHKOMY
KJIIMaTi O€3 MOTIPIIEHHS XapaKTePUCTUK 00JIaTHAHHS;

- MOXKJIUBICTb POOOTH MiJ] BOJOIO;

- MOXKJIUBICTD SIK BHYTPIIIIHBO1, TaK 1 30BHIIIHKOT YCTAaHOBKH.

3. Jlerkictb MOHTaXXy Ta OOCITyTOBYBaHHS
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- MOBHA 3aBOJIChKAa T'OTOBHICTh 1 IPU OTPUMAaHHI JJOCTATHHO TUIBKU yCTa-
HOBHWTH 1 IJIKJIIOYUTH KaOeni;

- MPOCTOTA KPIIJICHHS JI0 M1JJIOTH 3a JOTIOMOT O YOTHPHOX OOJITIB;

- BUKOHAHHS BCIX Omepalliid 3 JUIBOBOI MaHel 3a JOTIOMOTO MPOCTUX 1
(byHKITIOHATBHUX MPUCTPOIB;

- MEXaH14YH1 1HJAUKATOPH TMOJOKEHHS KOMYTAI[IHHUX araparis;

- MOXJIMBICTh BHIPOOyBaHHS KabOenmB 0e3 HeOOX1THOCTI BiA'€qHAHHS iX
B1JI MOHOOJIOKA;

- HE MOTPIOHO 0OCITYTOBYBaHHS MPOTITOM BCHOTO TEPMIHY CITYKOU.

4. ExoHoMis

- MEHIIIA BapTIiCTh Y MOPIBHAHHI 3 aHAJIOTaMU;

- MaJii TabapuTH, MOKJIUBICTh YCTAHOBKM MOHOOJIOKIB /10 KIOCKIiB, MiJBa-
JiB, MOPCHKUX KOHTEUHEPIB 1 T.1I.;

- MaJll BUTPATH HA MEPEBE3CHHH.

5. YHiBepCalbHICTh

- BEJIMKUI BUOIp KOMIIOHYBaHb;

- CTaHJIapTHU3aIlisl KOHCTPYKIIIA Ta €JIEMEHTIB;

- BUKOHAHHS 3 MOKJIMBICTIO TTOJAJIBIIIOTO PO3IIUPEHHS.

6. Bucoka skicTh

- BIAMOBIAHICTH MIDKHapOAHUM HopMaM 1 ctannaptam ['OCT;

- ceprudikatu sxocti [ISO 9001:2000 Ta ISO 14001.

«FLUSARC» € manorabapuTHOIO pO3MOIIFY0I0 YCTAHOBKOIO, IO CKJIa-
TAETHCS 3 OJTHOTO JI0 M'SITH (PYHKIIIOHATHHUX OJIOKiB. 30BHIIIHIN KOPITYC BUKO-
HaHUM 3 HepkaBiroyoi JuctoBoi ctam (AISI 304) toBmmuOor 30/10 MwMm. Ile-
peaHl maHedl MPUBOJAHMX MEXaHI3MIB 1 MOJIyMy (OMOpPHOI paMH) BUKOHaHI 3
ByrieneBoi craii (P11) 1 mokputi mopoikoBuM 3a0apBieHHSIM. biokyBaHHS Ha
MPUBOJHUX MEXaHI3Max Ta OJIOKYBaHHS MK 3a3€MJIFOBaYaMU 1 JBEpLsITAMU Bi-
JCIKY IJIaBKUX 3aM001KHHUKIB 3A1HCHIOIOTHCS Bpy4uHY (pucyHOK 4.10),

KabenbH1 KpinjieHHs, po3TallloBaHl Ha IMOJIyMi, BUKOHAHI 3 apMOBAHOTO
CKJIa 1 CITy»aTh JJIsI KPIIJICHHS KaOemB nepeTuHoM B 25 no 240 MM [lepen-
OadeH1 BIJIBOJM JJIS MIIKJIFOYEHHS 30BHIITHBOTO KOHTYpPY 3a3emiieHHs. Ha kop-
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MyCl BMOHTOBAHO 3aM001HUN KJIanaH, 0 BUKOPUCTOBYETHCS JIJIsl BUKUY €Jie-
ra3y B pa3l KpUTUYHOTO IMIJBUIIECHHSA THUCKY. [IpM BHKOHaHHI MOHOOJIOKIB 3
MOYJIMBICTIO PO3IIUPEHHS Ha BEPXHIM CTIHIII KOPIYCY MOHTYIOTHCS MPOXIIHI
13omatopu. Ha mepemniit CTiHII KOpITyCy IPH HEOOX1THOCTI BCTAHOBIIOETHCS

MAaHOMETP JUJI1 KOHTPOJIO TUCKY €Jlerasy.

Pucynoxk 4.10 — OcHOBHiI ejleMeHTH
FLUSARC-F: 1 — aBepi Biaciky mjiaBkux
3ano00i’kHUKIB; 2 — 3aBoJChbKa Ta0JMYKa
3 mapamMeTrpaMu; 3 — KpUIIKa BiJACIKy Ka-
0eJIbHUX NPUEAHAHD; 4 — CTAJIeBUIl MOAi-
yM; 5 — iHAMKATOpP HASABHOCTI HANIPYI'W
Ha Kaleiai; 6 — 0JOKyBaHHS «3a3eMJII0-
BaY — BHUMMKA4 HABAHTAKEHHS»; 7 —
O010kyBaHHSl «3a3zeMi0oBay — Bummkau

HABaHTa)KeHH»; 8 — OJIOKYBaHHsS 3a3e-

vmiawoBada ¢Qyakuii F; 9 — migiiomumid

rak; 10 — npoxigui i3oasitopu; 11 — ma-
HOMETP

Takox BCTaHOBJICHO JOJATKOBUU KJIalaH, KWW MPU HEOOX1THOCTI MOXKE
OyTH BUKOPHCTAaHMH I 3aKadyBaHHS Ta3y BCEPEIUHY KOPITYCY HaBITh 3a Has-
BHOCTI HanpyTH. Ha cTiHIl Kopiycy 1 mepeaHboi maneai MOHOOJIOKa BMOHTOBA-
HI OTJISI0BI BIKOHIII I BI3yalIbHOTO KOHTPOJIIO TIOJIOKEHHS KOHTakTiB. Ha
TepeIHIN TaHell MpUBEIeHa OTHOJIHIMHA cXeMa PO3MOA1ILY01 YCTAHOBKH 3 1H-
JTUKATOPAMH TTOJIOKEHHS OCHOBHHUX KOHTAaKTIB 1 CTaHy amapaTyp (IIpy>KHH, 3a-
noO1kHUKIB). bIoKyBaHHS Ha TPUBOAHUX MEXaHi3Max Ta OJOKyBaHHS MIX 3a-
3eMITIOBaYaMHy 1 JIBEPISTAMH BIJCIKY IUIaBKHX 3amOO1KHHUKIB 31HCHIOIOTHCS
BpyuHy.lIpuBOHI MexaHI13MU 00J1aIHAHI MEXaHIYHUMH OJOKYBaHHSIMH, IO 3a-
OOIraroTh NOMUJIKOBIN J1i IEPCOHATY — BKJIFOUEHHS 3a3€MJIIOBa4a MPH BKIIIO-
YEHOMY BUMHUKAYl 1, HABMAKHU, BKJIIOUYEHHI BUMHUKAaYa MPU 3aMKHYTOMY 3a3€M-

JIIOBaul.
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Yci po3mipu BkazaHo B MM (pucyHOK 4.11). TexHiuHI XapaKTepUCTUKH

BIIMIOBITHUX PO3IMOALILYMX YCTAHOBOK HaBeeH1 B Ta0imil 4.3.

Tabnuus 4. 3 — OcnHoBHi napamerpu KPYE-35

HaliMeHyBaHHS apaMeTpy 3HaveHHs
1 HowminaneHa Hampyra, kB: 35
2 HowminanpHuUi CTpyM TOJIOBHHX 3'€IHaHb, A 630; 1000; 1600
3 Yacrora, ' 50
4 HoMiHanbHUN CTPYM BIIKJIIOYEHHS BUMUKaYa, KA 20
4 CtpyM TepMIYHOI CTIHKOCTI IPOTATOM 3 ¢, KA 20
5 HowminanbHu# CTpyM €NeKTPOIUHAMIYHOT CTIMKOCTI
IOJIOBHHX 3'€JITHaHb, KA 51
HowminanbHa Hanpyra AOMOMDKHUX Kij, B ~380/220
Pospaxynkose TsoxinHS Bif cryckiB BJI-10 kB, kH 100
OnepatuBHEe 00CITyTrOBYBaHHS LIEHTpaJi30BaHe
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Pucynok 4.11 — I'abapuTtHi po3Mipu po3noaijibHOI YCTAHOBKH Hanpyrow 35 kB
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3 HaABEJIEHOTO BHUIIIE OISy XapaKTEPUCTUK OOJIaIHAHHS, MOXHA 3pO0OU-
TH BHCHOBOK, IO 3aCTOCYBaHHS PO3MOJIIILHOI YCTAHOBKH B YMOBAax TipHUYUX
HIMPUEMCTB € JIOCUTh CKJIaJHUM 3aBJaHHSIM (BUKOPHCTAHHS €Jierazy y sIKOCTI
130J141111, HEOOXITHUN CTYIIHB 3aXUCTy JUIS PYJAHUYHUX IIIMPUEMCTB TOIIO).
Tomy O1IBIIT JOIIIBHO 3aCTOCYBAHHS MPHUHIIUIIOBOI CXEMU >KUBJICHHS IT1/13€M-
HUX TpancpopmaropiB 35/6 kB 3a cxemoro «0JI0K JiHis — TpaHCHOPMATOPY, IO
JI03BOJINTh BUKJIFOYUTH HEOOXITHICTh BCTAHOBJIEHHS HA MIA3EMHINA MIACTAHI]
K MIHIMYM TPbOX (BBIJHUX 1 CEKI[IHHUX) PO3MOAUTHPHUX YCTAHOBOK HAIPYTOIO
35 kB y pyAHUYHOMY BUKOHAHHI.

VY skocTi TpaHcopMaTopiB CIIiJl 3aCTOCOBYBATH TpaHCPOPMATOPH, BUTO-
TOBJICH] JJI1 TOTPeO TIPHUYOT MPOMHUCIOBOCTI, K1 MalOTh HEOOXIAHUI CTYIIHb
3aXHMCTY B1J HABKOJHUITHBOTO CEPEAOBHINA Ta 3aXUCHI MPHUCTPOI JIJI BiAMOBIA-

HOI1 Oe3mneKu 00CITyTOBYBaHHSI.
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S. NIABULLEHHSA PIBHA EKCMNYATALIINHOI
HAOIMHOCTI TA BE3NEKU OBCNYrOBYBAHHA
NIA3EMHUX MEPEX HANMPYIrolo 6 - 35 KB

5.1 Knacudikaunis cmnoco0diB 3aXUCTy BiJl €JIEKTPUYHOTO
ypa:keHHs B MepesKax HANpyromw 6-35 kB riumdokux

BYIiJIbHUX I PyIHUX IIAXT.

3abe3nedyeHHs1 HEOOX1THOTO PIBHS OE3IMeKH eKCIUTyaTallli Ha BYTUIbHUX 1
PYIHHX MIAXTaX JOCSATAETHhCS 32 PAXYHOK BUKOPHUCTAaHHSA KOMIUIEKCY OpraHiza-
MIMHUX 1 TEXHIYHUX 3aXO0dIB 3aXHCTy. Jlo Takoro poay 3axojiB BIHOCSTHCS:
BUKJIFOYCHHS MOYJIMBOCTI JIOTHKY JI0 CTPYMOBIJHUX YacTHH, 3aCTOCYBaHHS
3HM>KEHMX HAmpyr JUJIsl IEBHUX YMOB, 3aXMCHE PO3AUICHHS MEpexk, BUOIp HEOO-
X1JTHOTO PIBHS 3aXMCHOI 130JIS1111, 3aXMCHE 3a3€MJICHHS Ta aBTOMAaTHU4HI 3aCO0U
3axucty. OCTaHHIM 4YacoM, 4epe3 BUKOPUCTAHHS MPHUCTPOIB HA CydacHIN ele-
MEHTHIH 0a3l, MIUPOKOTO MOMIMPEHHS HAOYIM aBTOMATUYHI MPUCTPOI 3aXHUCTY.
BoHnu yBiOpasiu B cebe BEJMKUI CIIEKTP MPUCTPOIB, 110 BUKOPUCTOBYIOTH Pi3HI
CIIOCOOM 3aXHUCTy BiJI ypaKEHHS €JICKTPUYHUM CTPYMOM, IIi MPUCTPOI JOCHUTH
PI3HI 32 CBO€IO CKJIAJIHICTIO Ta (PYHKIIOHATBHUMU BJIACTUBOCTSIMU, ajle MOXKYThb
3aCTOCYIOThCS IS MeBHUX yMOB. Ha pucynky 5.1, 3rigHo /42/, naBeaeHa npuo-
JTu3Ha Kiracudikaiis cnoco0iB 1 MPUCTPOIB aBTOMATUYHOTO 3aXUCTY JJISI BHCO-
KOBOJIFTHUX JIIHIN Hampyroto 6-35 kB. CyyacHuil cTaH piBHS €IeKTPOOE3neKn
Ta HATIMHOCTI EJIEKTPONOCTadYaHHS MOXKHA OXapaKTepHu3yBaTH, BHKOHABIIH
aHaJI13 KOKHOTO 3 HABEACHUX BUIIE CIIOCOOIB.

3axucne eumukanusa. 3aXUCTy OT YPaKEHHS €JIEKTPUYHUM CTPYMOM B TIi-
I3eMHHX Mepekax Hampyroro Buille 1000 B Ha 0CHOBI 3aXMCHOTO BUMHMKAHHS,

Ha ChOTOJHIIIHIN JEHb HE ICHYE, YEPE3 HEMOXIIMBICTh BUKOHAHHSI JOCUTH KOP-
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CTKUX OOMEXEHb 3a IIBUIKOIIEI0 Ta YyTIUBicTIO. HanexxHa mBUAKOmisI HE 3a-
Oe3redyeTbcsl Yepe3 3aCTOCYBaHHS HEe(PEKTMBHMX MAC/ITHUX BUMHUKAYiB, 4yac
crpairoBanis skux ckiagae 0,08-0,15 ¢ /16/. 3acrocyBanHs OULIBII CydaCHHX
BaKyyMHHMX BHMHKauiB 3 4yacoM crpautoBaHHsa 0,03 c, Texx He BHUpilLye Ipo-
OneMy, sk 3a3Ha4eHO B /43/, MOBHUI Yac CIpaIOBaHHS 3aXWCHOTO BUMHUKAHHS
HaBITh y Mepexi 6 kB noBuneH cknaaaru He Oubie 0,01 c.

Kpim Toro mpu BUKOpHCTaHHI BAKYyMHHMX BUMHKAUiB, ICHYE€ PU3UK BUHU-
KHEHHSI 3HAYHUX BHYTPINIHIX MEpPEHANpPYT, M0 MOXYTh CIPUYHMHUTH BHUXII 3
nagy enektpooOnamHaHHsa. KpiM BHCOKOT MIBUAKOAII, MPUCTPOi 3aXUCTY MO-
BUHHI MaTH HAJIC)KHY YyTIUBICTH, il MOJKHA pO3paxyBaTH 3 BUPa3y BU3HAYCHHS

!

oropy oxHodasznoro Butoky R, , (omip i3osmsiii I, =o):

1 ’ 1Y
Ren =Ygl 7| ~| 721
I[* C*
ne Uy — dasna nanpyra mepexi, B; |« — npunyctumuii TpuBanuii ctpym, A;

| -« — eMHICHUH CTpyM 3aMUKaHHS Ha 3eMIII0, A.

ABTOMaTHYHI IPUCTPOT 3aXUCTY

CnocoOu aBTOMAaTUYHOTO 3aXUCTY

3HATTS HeOe- Bumukanss mepexi 3HMKEHHS HeOe3ITey- SHIKEHHS 110~
3MEYHOI Ha- MIPY 3HIDKEHH1 PiBHS HOTO 3HAYEHHS aBapiii- TeHIiany ¢a3u
MIPYTH 3 TOTe- 130181111, 110 HUXKYE HOTO CTPyMY, III0 MPO- || BiZHOCHO 3eMli
pruioro IPUITYCTUMOIO TiKa€ yepe3 MoTepIiio-
TO

IIpuctpoi 3axucry

3axucHe BU- IIpuctpoi koHTpO- Komnencariist emHic- 3axHCHE 3aMUKAHHS
MUKaHHS JIFO 130J1SII1T HOI CKJIaIOBOI CTpyMy | | Ha 3emimto (a3 me-
3aMUKaHHS pexi

Pucynok 5.1 Knacudgikanisi cmocodiB Ta NpuCTPOiB aABTOMATHYHOI0 3aAXUCTY Bij

eJIeKTPUYHHUX yPaskeHb BUCOKOBOJbTHUX MepeKax MaxT
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Ipucmpin konmpomno i3o1ayii. JI7a peanbHUX YMOB IIAXTHUX KaOeTbHUX

Mepex Hanpyrow 6 kB 3 mapamerpamu (C=8...10 Mx®/da3zy, 1-+=25...30 A)

U1 OOMEXKEHHSI aBapiiiHOTO CTpyMy 10 25 MA, He0oOXigHUW Omip MOBHUHEH
ckianatu 3HadeHHs He MeHie 140 kOm. OCKIIbKY 11€ 3Ha4YCHHS MPUOJIU3HO Bi-
JIIOB1JIa€ MOKJIMBUM 3HAYCHHSM HECHMETPIi OMOpPIB 130JISIii BITHOCHO 3€MJIl,
TO 3a0€3MeUUTH HEOOX1AHY YYTIUBICTh JOCUTH CKIaJAHO. TOMYy B BUCOKOBOJIBT-
HUX Mepekax, TaKUi 3aXHUCT BUKOHYE (DYHKIIIFO KOHTPOJIIO PIBHA CTPYMIB BHU-
TOKY NpU MOIIKOJKEHHAX y Mepexi. Ha chorojHimHii JeHb MHPOKE PO3IO-
BCIOJKEHHSI OTPUMAaB OJIMH 3 MPHUCTPOIB i Ha3Bowo A30-6, 1m0 € 3aXUCHUM
MIPUCTPOEM Ta pearye Ha 3HKeHHs onopy 10 120 kOwm 3 yacom crpalfoBaHHs
0,05 c. bunbi qoKIaaHO MPO IEH CMoci0 3axucTy OyJe CKa3aHO y HACTYMHHUX
rjiaBax.

Komnencayis emuicnoi cknadosoi cmpymy 3amukanms. Kpim HopMalibHO-
ro pexuMy poOOTH €NEeKTPUYHOT MEPEXi MOKIUMBUMA JIOCUTh TPUBAIUN PEXKUM
poOOTH TPU BUHUKHEHHI OJAHO(DA3HOTO 3aMUKaHHS Ha 3eMJIIO (Uepe3 pPexuM
HeHTpam Mepexi). B enekTpuunnx mepekax Hamnpyroro 6-35 kB ripauunx mija-
MIPUEMCTB, YaCTO BUHUKAIOYMM BHJIOM aBapii, € oqHo¢a3He 3aMUKAHHS Ha 3€M-
710, Ha Moro vactky mpunanae Big 75 no 90% Big ycix BuiiB 3amukasb. [Ipu-
YUHU BUHWKHEHHS 3aMUKaHb Ha 36MIJIF0 MO)KHA KJIacH(iKyBaTH TaKUM YHHOM:
SJIEKTPUYHUI MpoOiii poOOUOI0 HAMIPYTOIO 32 PAXYHOK PO3BUTKY MIKPOTPILIUH
B 130JIIIIHHUX MaTepiajax; eIeKTPUIHUIN MPpoOiif 13071111 32 paXyHOK i1 BHYT-
pimHiIX (MpU AYTOBUX 1 METAJICBUX 3aMUKAHHSIX Ha 3E€MJII0; KOMYTAIINHUX) 1
atMocdepHUX MepeHarnpyr; MexaHiuHe PyWHyBaHHsS (a3HOI 130JIA1111; TOTHK 10
HE130JIbOBAHUX CTPYMOBIJHUX YacCTHH JoJield abo TBapWH; MOMMUIIKOBI Jii 00-
CJIyroByro4oro nepconany. OnHodasHi 3aMUKaHHS Ha 3€MJII0 MalOTh ICTOTHUM
HETaTUBHUI BIUIMB Ha YMOBH HAJIIMHOCTI €JIEKTPOIOCTaYaHHs Ta eIeKTpoOes3-
MEeKH MPU eKCIUTyaTallii eIeKTPUIHUX MEPEX Ta 00JIaTHAHHS.

Cryninp HEOE3MeKHU pO3NOAUTBHUX MEPEX MPHU JIOTUKY JIO KOPITYCY eJeK-
TPOOOIaHAHHS, SKUW OIMMMHHUBCS I HAMIPYTOI0, XapaKTePU3y€EThCS 3HAUCHHIM
HAIPYTry JOTHKY 1 4aCOM MOT0 BIUIMBY. 3HAUEHHS HAIIPYTH JOTHUKY AJIS BCTAHO-

BJICHOT'O IIPpOLCCY 3aMHUKAHHA Y 3araJIbHOMY BHUIIAJKY BHU3HAYA€THCA 3HAUYCHHA-

118



MU CTPYMY OJHO(A3HOTO 3aMHKAHHS Ha 3€MJTIO 1 OIOPY 3aXHUCHOTO 3a3eMJICHHS
Ta, 0€3 ypaxyBaHHs IIYHTYBaJIbHOI /i1 ONMOPY TLJIa JIOJWHH 1 aKTUBHOTO OIOPY

130J1A1111 MepeXkK1 BITHOCHO 3eMJIl, MOYKe OyTH pO3paxoBaHEe 3a BUPA3OM.

. J3UeCr,
o 222"
J1+ 9022

Ut)om -

I3

ae I; —omip 3axucHOro 3a3eMJCHHsS MOIIKOKEHOTO eIeKTpOooOIa HaHHS,

| ; — ctpym oanogasHoro 3aMuKaHHs Ha KOpITYC.

[Ipu nyroBux 3aMHKaHHIX Ma€ MICIle TPUBAIMM MEePEXiAHUIN MPOIEC, 110
CYNPOBOKYETHCS KUAKAMU €MHICHOTO CTPYMY, 110 TMPU3BOAUTH 10 301IbIICH-

HS JIIF0YOTO 3HAUYCHHS HANPYTH JTOTUKY

Ul’lp :k5|

3r3 !
ne K, - xoedimieHT, 1m0 BpaXoBye 301LIbIIEHHS CTPYMY 3aMHMKaHHs B HEpeXij-

HOMY peXuMi (IPUUMAETHCS PIBHUM 4-5).

SIK110 BBaXKaTH, 1110 BIAMOBIAHO 0 HOPM B MEPEXAX 3 130JbOBAHOIO HEM-
TPaJUIIO CTPYM OJHO(A3HOT0 3aMUKAaHHS Ha 3€MJII0 HE TIOBUHEH MEPEBUIYBATH
30 A, manpyra goTtuky ckiaae He Ooutbiie 120 B. V tex uac, TpuBaigo momyc-
TUMa Harpyra JOTUKY (3arajbHONPUUHATE 3HA4€HHs Woro ctaHoBUTh 40 B),
3HAYHO MEHIIE MaKCUMaJIbHO MOXJIMBUX 3HAYEHb MPHU CTAIIOMY PEKUMI 3aMHU-
KaHHS. Y BUMAJKY Jii 3aXMCTY BiJ 3aMUKAaHb HA 36MJII0 HA CUTHAJ 3'SIBJISETHCS
peanbHa HeOe3MeKa ypaKeHHS JIIOJAMHU HANpyrow JIOTUKY IpPHU BIAMOBIIHIN
€MHOCTI MEPEX1 BITHOCHO 3eMJII.

OpHuM 3 JIOTIYHUX HAMpsMIB MOJIMIICHHS YMOB €JIEKTpOoOe3neKku mpu
eKCIUTyaTallli eJeKTPUIHNX MEPEX Hampyror 6-35 kB Ha rippuyux mianpuem-
CTBax € NUISIX 3HWYKEHHS HETraTUBHUX MOKa3HUKIB MpoIlecy 0HO0(a3HOrO 3aMu-
KaHHSI Ha 3€MJIIO, a caMe:

- 3SMEHIIEHHS 3HAUE€HHS aBapiiHOTO CTPYMY B 30H1 3aMUKAHHS HA 3€MJIIO;

- 3MEHILEHHS 4Yacy BIUIMBY Bpa)KalOUMX BEJIHMYMH (aBapiiHOTO CTPyMY 1
HaIpyru J0THKY);

- 3HM)KEHHS KPATHOCT1 BHYTPINIHIX MEPEeHANpYyT 1, BIATOBIIHO, 3MEHIIICH-
HsI KIMOBIPHOCTI PO3BHUTKY aBapii B PO3IMOLILHIN Mepexi.
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JIist AOCSTHEHHsSI 3a3HAYEHUX BHIIE IIJIEH BUKOPUCTOBYETHCS METOJ
KOMIIEHCAIlli EMHICHOT CKJIaJIOBOI CTPYMY OJIHO(Da3HOTO0 3MUKAHHS HA 3€MJTIO Ta
METO/Ia 3HMKEHHS aBapIMHOTO MOTEHITIAITY.

ABTOMaTHYHAa KOMIIEHCAIlISl €MHICHOI CKJIaJ0BOi CTPyMy OJHO(A3HOTO
3MHUKaHHS Ha 3€MJII0 B BUCOKOBOJIbTHHX MEpekax MIaxT (JaKTHUYHO HE 3aCTOCO-
Lle#t 3axi7 OTprMaB 3HAYHE MOITUPEHHS Y HU3bKOBOJIBTHUX IIAXTHUX MEpexax
y SIKOCT1 JJOOBHEHHS JI0 MPUCTPOIO 3aXMCHOT'O BUMUKAHHS.

3axucne 3amuxkanHa Ha 3emno azu mepedici. 3HUKEHHS TOTeHIany ¢a-
31 BIJIHOCHO 3€MJIl BIJOYBAETHCSA 32 PaXyHOK aBTOMAaTUYHOIO 3aKOPOYYBaHHS
Ha 3eMJII0 MOIIKOpKeHO1 ¢aszu. Lleit 3axin 3a0e3neuye IMIyHTYBaHHS MOCTPaK-
JAJIOTO Ta 3HIKYE 3HAYEHHS CTPYMY, SIKHI IIpOTikae uepe3 Hboro. [Iporiec mry-
HTYBaHHA Oy/b-SKOTO €JIEKTPUYHOTO KOJIa HEOOX1THO PO3TIISAIATH TEPI 3a BCE
K OKPEMHUI BUIAJIOK IIUPOKO PO3MOBCIOIKEHOTO B MPUPO/IL SBUILA, IO TPU3-
BOJUTH JI0 3HMKEHHS KUJTBKOCTI PEUYOBHMHH, SIKa MPOTIKAE Uepe3 3allyHTOBaHY
nainsHKy. [Ipu 3acTocyBaHH1 IIYHTYBaHHS OJHO(A3HUX 3aMHKaHb Ha 3€MIIIO B
€JIEKTPOYCTAaHOBKAX 3 130JIbOBAHOI0 HEUTPAJLII0, KPIM 3HI)KCHHS 3HAUYCHHS
CTpyMy 4Yepe3 MicClle 3aMUKaHHS TaKOX 3HIDKYETHCS 1 Hampyra MOIIKOKEHOT
¢a3u BIZTHOCHO 3€MJIi.

[Ipu 3axucTi 3 3aKOpOUyBaHHSIM Ha 3emii0 da3u Mepexi Oe3meka Top-
KaHHA 0 Hei Oyne 3a0e3neuyBaTUCh, SIKIIO 3aXMCT 3aJ0BOJIbHSE HACTYITHUM
ymoBam //:

- B IOYATKOBHUI MOMEHT 3aKOpPOUYYBaHHSI (MIEPEXiTHUN PEXKUM):
To <t;

ae Tp =t. +t, —yac mpoTikaHHs CTpyMy uepe3 TUIO JIOAUHH, C; t. — MOBHMIA Yac
CIIpAIIOBaHHS 3aXHUCTy, SKUU CKJIAJAEThCS 3 4Yacy HEOOXITHOTO sl BUOOPY

MOIIKO/KEHOI (pa3u Ta yacy 3aKoJIOUyBaHHS ii Ha 3emito; t, — yac 3aryxaHHs
nepexigHoro crpymy micms 3akopodyBamms, ¢; t,=f(l,) — koporkodacHo

MPUITYCTUMUH Yac MPOTIKAHHS CTPYyMY Yepe3 TIJI0 JIFOAUHHU, C;

- micas Ty (ctamuil pexum):
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U,po =1zs +1,2,<U,, (1),

np.g H 1 =~ np.n

ne U, 5, — Hanpyra TopkanHs 1o Gasu, B; [, — CTpyM, IO CTIiKae B 3eMIIIO 4e-

pe3 3a3emutioBay, A; /,z, — cajaHHs HAIpPyTH, 10 BUKJIUKaHE CTPYMOM HaBa-
HTa)XEHHS Ta OMOPOM JUISTHKH JIiHIT BiJl MICIII TOPKaHHs J0 3a3eMiiioBaua, B;

Zy — NMOBHUH omip Kona 3amukanus, Om; U, n(t) — MPUIyCTUMa HaIpyra Top-

kaHHs TpuBamicTio U, B.

3 HaBeneHO1 Kiacudikallii 3aXUCHUX MPUCTPOIB MOKHA 3POOUTH BUCHO-
BOK, 110 €(PEKTHUBHICTh 3aCTOCYBaHHS PI3HMX TEXHIYHHMX 3aXOJIB TMOB’s3aHA 3
MIJIBUIIIEHHSAM HaJIMHOCTI pOOOTH €JIeKTpOoOOJIaIHAHHS Ta Oe3MneKu o0CIyro-
BYIOUOT'O MEepcoHaNy. AHalli3 3aXMCHUX MPUCTPOIB MOKA3ye, IO A0 LUX Mip Y
BHCOKOBOJIPTHHX IIJI3EMHUX MEpeXaxX HE ICHYE YHIBEpCAIbHUX TEXHIYHHUX pi-
[I€Hb, 110 JAO3BOJISIOTH MIJBUIIUTUA O€3MEKy Ta HAAIWHICTh CUCTEMHU €JIEKTPO-
MOCTa4aHHs, TOMY TOJIOBHUM 3aBJaHHSM MPU BUKOPHUCTaHHI Hampyru 35 kB B
YMOBaX TIUOOKUX BYTIIBHUX Ta PYyJAHHUX IIAXT € PO3pOOKa KOMIUIEKCY 3aXO0/IiB
Ta 3aco01B 3 Oprasizaiii 0e3rmeyHoi Ta HaJ1iHOI pOOOTH €NeKTPOOOIaTHAHHS Ta

00CJIyTrOBYIOUOTO IEPCOHAITY.

5.2 OnTuMmizanis pe;kuMy HeMTpaJi IAXTHOI Mepe:xi

HAnpyromw 6-35 kB

[TonimnieHHsT YMOB €JEeKTPOOE3MeKu Ta IMiABUILCHHS HAIIMHOCTI €JIeKT-
pOTIOCTaYaHHS TIPHUYHUX MIAMPUEMCTB 3aJICKUTh BiJl YCHINTHOTO BUPIIMICHHS
psAly TUTaHb, CEPEe]l SIKUX BAXKIIMBE MICIE 3alMalOTh MUTAHHS ONTUMI3allil pe-
KUMIB pOOOTH HEUTpasi pO3MOIITEHAX MEPEX 3a BIMOBITHUMH KPUTEPISIMHU.

Pexxum poOoTH HelTpani (MOBHICTIO 130/1b0BaHa, KOMIIEHCOBAaHA YM 3a3e-
MJIEHA Yepe3 PE3UCTOP) eNEKTpUUHNX Mepex Hampyroto Buiie 1000 B ictoTHO
BIUIMBAE HE TIILKU HA Mpale3JaTHICTh MPUCTPOIB 3aXUCTY BIJ 3aMUKaHb Ha 3€-
MJTIO, ajie 1 Ha PIBE€Hb BHYTPIIIHIX MEPEHAINpPYT, 0 CYNMPOBOJKYIOTh TaKl aBa-
pliiHI pPeXUMHU, TOOTO Ha MOILIKOJKYBAHICTh €JIEKTPUYHUX MEPEXK 1 BCTATKY-

BaHHus /34, 35, 44-47/.
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VY 3aragpHOMY BUIMAJAKY OIliHKa €(PEKTUBHOCTI W BHUOIp PEXUMY pOOOTH
HEUTpasil po3MOAIILHUX 1 )XUBUJIBHUX MEPEX 31MCHIOIOTHCS Ha OCHOBI TEXHI-
KO-€KOHOMIYHOTO MOPIBHSAHHS BapiaHTiB. [Ipu 11bOMy BU3HAYAIBHUMU KPUTEPI-
SAMH OLIHKM PEKHUMIB HEUTpasl BapTO BBaKaTH: HAAIMHICTh €JIEKTPOIIOCTaYaH-
Hsl, €JIEKTPOOE3IEKy, 3a0€3MEeUEHICTh 3aXUCTOM Bl OJHO(A3HUX 3aMHKaHb Ha
3€MUJTIO 1 SIKICTh 11 pOOOTH, €KOHOMIUHICTh cUcTeMU. OJTHUM 3 HAUOLIbII BaXKIJIH-
BUX KPHUTEPIiB OIIIHKK CJIiJI BBa)XaTH HAAIMHICTh, TOMY HEOOXITHO IPOBECTU
MOPIBHSUIPHUHN aHaJI3 POOOTH CHCTEMHU E€JICKTPOIIOCTAYaHHS 3 PI3HUMH PEKH-
MOM POOOTH HENTpaJl 3a UM MOKA3HUKOM.

1. Mepeoici 3 nosnicmio i301b08an0t0 Heumpanio. Po3noaiapHl Mepexi
Harnpyroto Bumie 1000 B 3 MOBHICTIO 130JIbOBAHOI0 HEUTPAILIIO OJIEPHKAIHU Tie-
PEBAXXHE PO3MOBCIOKCHHSI B OUIbIIOCTI BUMAAKIB. OJHAK TaKui PEXUM HE
3aBIM € ONTUMAJILHUM 3 MOTJISIAY OOpaHUX KPUTEPIiB OL[IHKH.

HaiiGinpimuii piBeHb HAIPYTd MK HEYIIKO)KCHUMHU (azamMHu i 3eMIICIO

Ha mijcTaBi Teopii [lerepca ¥ CrensiHa BU3Ha4YaeThes 3a Bupasom /35, 44/

3 Cl-d)
Unep ™ ,Uo3 ca—y) !
o (1-a)
2 C+CM

ne Cy — cymapHa mixkda3Ha eMHICTh €JIEKTPUYHO 3B's13aHOT Mepexi; (1 — a) —
KOe(iIieHT, 110 BpaxOBY€ 3MEHIIICHHS YTPUMaHUX 3apsiB 3a PaXyHOK aKTHB-
HOT ITPOBITHOCTI, MOke mpuiiMatu 3HadeHHs Bix 0,85 mo 0,95; (1 — d) — xoedi-
IIIEHT, [0 BPaXOBY€E 3aracaHHs aMIUTITYJ{ BJIACHUX KOJIMBAaHb 1 TOB'S3aHUU 13
BTpaTaM{ B KOJMBAJLHOMY KOHTYpP1 IIPH 3aMHKaHHI Ha 3€MIIIO, y 3arajibHOMY
BUITAJIKy BU3HAYAETHCS (DOPMYIIOFO

~U(4rC )

(l-d)=e :
ne I'— mepexigHuid omip y Micii 3aMuKkaHHs, f. — gacToTa BiTbHHX KOJIMBaHb
MePEX1THOTO MPOIIECY.

3 ypaxyBaHHSIM 1HT€pBaLy MOKJIMBUX 3MIH 3HM>KYBaJIbHUX KOE(DIIIEHTIB,
JUIS peNIbHUX TIapaMeTpiB PO3MOAUIBHUX MEPEX MaKCHUMajdbHE 3HAUCHHS Ha-
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OPyrd MK HEMNOMIKOMKECHUMH (azaMu i 3eMJiel0 3HAXOJIWUTHCS Ha pPIBHI

4,5 U, [inst nux sKe MEepex, TCOPETUIHUI MaKCHMyM HAlpyTH 3CyBY HeiTpani

CKJIaJIa€ TPUKPATHY (Da3Hy HAMPYTY.

OnnodaszHi 3aMUKaHHS HAa 3€MJII0 B MEPEXKaX 3 130JIbOBAHOK HEUTPAILITIO
CYMPOBOKYIOThCS MIEPEXITHUMH TPOIIECAMH, 10 BUHUKAIOTh Y MOMEHT IOSIBH
3aMUKaHHS Ta BIJKJIIOYEHHS YIIKOJKEHOI NUISIHKH (MPOIEC BiJHOBJICHHS Ha-
npyru B mMepexki) /35/. BigzHadeni mepexiaHi HpolecH 3a0e3leuyioTh 3HAYHY
YaCTUHY MOMHUJIKOBUX CHPallbOBYBaHb MPUCTPOIB 3aXUCTY BiJ 3aMHKaHb Ha 3€-
MJTIO.

CucremMu €NeKTpOINOCTayaHHSI 3 TMOBHICTIO 130JIbOBAHOIO HEUTPAILIIIO B
MOPIBHSAHHI 3 MEpEeXaMH 3 IHIIMMH PEKUMaMU HEUTpasl He NOTpeOyIoTh A0/1a-
TKOBHUX KamiTaJIbHUX BUTpaT. OJHAK eKcIuTyaTalliiHl BUTPAaTH B Mepexax 3 Mo-
BHICTIO 130JIbOBAaHOI0 HEUTPAJUIIO 3a PaxXyHOK OUIBIIOI MOIIKOKYBaHOCTI, a
TaKOX 32 paxyHOK 30UTKY BiJl IEPEPB EIEKTPONMOCTaYaHHs 3HaYHO OUIBIII, HIXK
y Mepexax, 110 MPaIoTh 13 THITUMHA PEeKUMaMU HEUTpaJl.

Crig TakoK 3a3HAYMTH, 10 MOXKHA Y JAESIKIM Mipl 3HU3UTH €KCIUTyaTalii-
HI BUTpaTH 1 30MTOK BiJ MEpPEPB 3a PaXyHOK 3aCTOCYBaHHs 00JIaJHAHHA U eJe-
KTPUYHUX MEPEXK 3 OLIbIlIe BUCOKUM PIBHEM 130JI11i1, 1110, TPUPOJIHO, BUMATA€E
J0IaTKOBUX KaIiTaJbHUX BKIIAJCHb.

2. Mepeoici 3 komnencosanoio Hetimpannio. KoMIieHcallis €MHICHOTO
CTpyMy oHO(A3HOTO 3aMUKAHHS Ha 3€MJIIO B EJICKTPUIHUX MEpekax 3acTOCO-
BYETBCS TIPH TEPEBUINCHHA]I 3HAYCHHS €MHICHOTO CTPyMy OJHO(A3HOTO 3aMu-
KaHHS Ha 3€MJII0 B CTAJIOMY PEKHUMI MOHAJ MPUITYCTUMUN HOPMATUBHUMH JI0-
KyMEHTaMH.

EdexTuBHICTh pOOOTH E€IEKTPUYHUX MEPEXK 3 KOMIICHCOBAHOI HEUTpall-
JII0 'y 3HAYHIN MIp1 3aJI€KUTH BiJl PEKUMY HACTPOIOBAHHS MPUCTPOIO, MO KOM-
MeHcy€e. BUTbIIICTh HOCTIAHUKIB MPU IBOMY BI1Ia0Th MEPEBary pe30HaHCHOMY
HACTPOIOBAHHIO MPH SKOMY IHIYKTHBHUHN OMIp MPUCTPOFO, IO KOMIIEHCYE, JI0-
PIBHIOE 3 EMHICHOMY OIIOPY MEpPEX1 BIJTHOCHO 3eMJI1, TOOTO

1
X =X _ abo ©Lg=3 = (5.1),
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ne X, U X, — BIANOBIOAHO IHAYKTUBHUM OIIp MPUCTPOIO, 10 KOMIIEHCYE, 1 EMHIC-
HUM Omip BCI€l rajgbBaHIuYHO 3B'S3aHOI MEPEXi BITHOCHO 3eMii; L, - 1HAYKTUB-
HICTh IIPUCTPOIO, 110 KoMmIleHCcye; C - eMHICTh O/HIET (pa3u BCi€l TaIbBaHIYHO
3B'S13aHOT MEPEK1 BIJTHOCHO 3€MJII.

YmMmoBa (5.1) y cranomy pexumi ogHO(PA3HOIO 3aMUKaHHS HA 3€MJIIO 3a-

Oe3nedye pIBHICTh 3a 3HAUYEHHSIM €MHICHUX | 1 1HAykTHBHOI || ckiamoBux

CTPYMIB 3aMUKaHHS Ha 3€MJIIO H, 3 OISy Ha iXHIM HaNpsAMOK, 3aJIMIIKOBUI

CTPyM 3aMUKaHHS CTa€ pIBHUM aKTUBHIN CKJIaJ OBl cTpyMy 3amukanHs |, (0e3

0o0JIIKy TapMOHIMHHUX CKJIQJOBUX CTPyMy 3aMUKaHHS). Y BHUMNAAKY HEIOTPH-
MaHHS yMOBHU (5.1) 3aiMMIIKOBHI CTPYM BU3HAYAETHCS SIK T€OMETPUYHA CyMa
AKTUBHOI W PEAaKTUBHOI CKJIaJOBUX. PeakThBHA CKJIa0BAa y CBOKO UEPry 3aje-
KUTh BIJl CTYNEHs pO3JAIITYBaHHS (BIAXWICHHS BiJ PE30HAHCHOTO HACTPOIO-

BaHHS) KOMIICHCAITIi:

v=lizte 1 spcL, —1-K
L
I C 2
ne K= TS 3w°CL — koediumieHT (CTyIiHB) HAJAINTYBaHHS IPUCTPOIO, IO
L
KOMIIEHCYE.

KpiMm pe3oHaHCHOroO peKuMy HajallTyBaHHS MPUCTPOIO, 110 KOMIICHCYE,
PO3PI3HAIOTH TAKOXK PEKUM HEJTOKOMITEH Al (3aIMILIKOBUI peakKTUBHUM CTPYyM
3aMHUKaHHS Ha 3€MJII0 HOCHUTh €MHICHOI XapakTep) 1 mepekoMmeHcarlli (3aaunii-
KOBHI PEaKTUBHUN CTPYM 3aMHUKAaHHS Ha 3€MJII0 HOCHTH IHIYKTHBHUN Xapak-
Tep).

[Ipu oOLIHII MOIIKOJXKYBAHOCTI €JIEMEHTIB PO3MOIUIBHUX MEpPEeXk, CIiA
BKa3aTu, 110 KOe(IIEHT HaJlallTyBaHHS MNPHUCTPOI0 YMHUTH Oe3nocepeaHiit
BIUTMB Ha PIBEHb MEPEHANPYT Y MEpexki mpu OAHO(PA3HUX 3aMUKAHHSAX HA 3EM-
JIO.

Ha puc. 5.2 moka3aHi 3a1€XHOCTI MaKCHMaJIBHOI KPAaTHOCT1 TIEpeHANPyT
BiJl CTYIICHSI pO3CTpOIOBaHHs KomrmeHcarlii /48/. 3naueHHs koedirieHTa, ¥, 1o
BpPaxoOBY€ PIBEHb MEPEHAINpPYT, Y 3araliIbHOMY BHIIJIKy 3aJ€KUTh BiJl YaCTOTH
KOJIMBaHb BUIbHUX CKJIAJIOBUX CTPYMY 3aMUKAHHS, JOBXKUH JIHIA pO3MOIIIEHOT
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MEPEXKi, pO3TalTyBaHHS MICISl YIIKO/DKSHHS BITHOCHO JDKEpena, Ornopy y KoJi
3aMHUKaHHS Ta 3 JOCTATHHOIO JUIS MIPAKTUIHOTO 3aCTOCYBAHHS TOUYHICTIO MOXKE
OyTH BU3HAYCHE 32 BUPA3OM:
Uiss —Uesi

U

I =

ne U,;, — MUTTEBE 3HaUEHHS HANPYTH HA YIIKOJDKEHIN (pasi, 110 BCTAHOBUIIACS
Oe3nocepeaHbO MICHsl 3aMUKaHHS Ha 3eminto; U, ), — 3HAUeHHs Hallpyru Ha He-

YVIIKOKEHIH (a3l B MOMEHT 3aMuKaHHs. J[Jisl pealibHUX mapaMeTpiB PoO3MOJi-

JBHUX MEPEX 3a3HaueHui koediiieHT nepedynae Ha pisHi 0,8...0,9.

Unep/Ucp
3,7
36 PR L -
35 T
y /;’ f—— Y—1
Cd
3.4 P ,
1
33 R / e
32 0 ==
/ / /’/,’/Y =08
31 7, '/,/, = Pucynok 5.2. 3anexHocti Mmak-
s / , CHMAJIbHOI KPAaTHOCTI mepeHa-
2,9 7 .
/ ,,' Npyr BiJI CTymeHsi PO3CTPOIO-
2,8 / .
, / / BaHHSI KOMIIEHCAIIII B PesKUMi:
e
- / 1 - mepekoMmeHcartii;
25 / +v 2 — HeJOKOMIIeHcAMii
0 02 04 06 0.8 1,0

3 puc. 5.2 BUJIHO, 1110 IPU PE30HAHCHOMY HACTPOIOBAHHI MPUCTPOIO, IO
KOMIIEHCY€E, & TAKOXK MPU MOT0 PO3CTPOIOBAHHI B Mexax 5 %, HaBITh TeOpETUY-
HO pIBEHb NEPEHANPYTH HAa HEYIIKOHKEHUX (azax HE MOXKE MEPEBUIIUTH

2,73U 4. 3HIKCHHS DIBHS NEepeHanpyr OOYMOBIICHO CTBOPCHHSM 3pyYHOIO

NUISIXY JJI1 CTOKAHHSI CTaTUYHUX 3apsfiB 1o (a3ax 3a paxyHOK BKJIFOYEHHS B
HEWUTpaab MEPEeXkKi JyroraCHOro peakropa. 30UIbIICHHS CTYIEHs PO3CTPOIOBAH-
Hs komreHcarttii Bia 5 10 30...40% npuBOIUTh J0 IIBUIKOTO HAPOCTAHHS PIBHS
nepeHanpyr. HeoOXiIHO BiJI3HAYUTH, IO MPU PO3CTPOIOBAHHI MPHUCTPOIO, IO

komneHcye, Ha 20...25% Bij pe3oHaHCy, HOro e(eKTUBHICTh Y YacCTUHI oOMe-

125



KEHHS TIEpeHanpyT MpY 3aMUKAHHAX Ha 3€MJIIO, MPAKTUYHO HE BIAUYBAETHCS Y
MOPIBHSIHHI 3 TOBHICTIO 130JIbOBaHOIO HelTpaumo. Ilepenanpyra B HeWTpai
Mepexi, mpuban3Ho B 1,5...2 pa3u MeHIIe KpaTHOCTI IepeHaIpyT Ha HEYIIKO-
JUKEHUX (pazax, IO TAKOXK CIPHUSE 3HMKEHHIO MOUIKOJKYBAHOCTI €JIEMEHTIB
CUCTEMH €JIEKTPOIIOCTAYaHHS 3 PE30HAHCHUM PEKMMOM HaJlallITyBaHHS.

OpnnuM 3 (paxTopiB, 1110 YMHATH BIUIMB HA BUOIp PEXKUMY HAJIAIITYBaHHS
JIYyTOTaCHUX PEaKTOPIB € MOXKJIMBICTh MOPYIICHHS HOPMaIbHOT pOOOTH Mepexi
3a paXyHOK PE30HAHCHMX SIBUIIl y KOMIIEHCOBAaHUX Mepekax. Y pealbHUX PO3-
MOJUTBHUX MEpEeXKax CIOCTEPIraeThCa MOCTIMHA ab0 TMMYacoBa HECUMETPIs
1307151111 (ha3 Mepexki BITHOCHO 3eMiIi. Y pe3ylibTari, Ipu HOpMaibHINA poOOTi
MEpEeXK1 Harmpyra HEWTpall CUCTEMM BIJIHOCHO 3€MJII BIIPI3HSETHCS BIJ HYJIS

(Hampyra HecumeTpii). MakcumanibHa Hampyra 3cyBy HelTpain U,; B KOMIIEH-

COBaHUX Mepekax BiAmoBigHO 10 /44/ y pesxuMi pe30HAaHCHOTO HACTPOIOBAHHS
BiJI EMHICHOI HECUMETPIi 130JIs111i MOKe OyTH BU3HAU€HA 3a CIIBBIAHOIICHHSIM

CyMapHOT'0 €EMHICHOTO CTPYMY 3aMHUKaHHS Ha 3eMJIi0 |, ¥ akTMBHOT CKJIaI0OBO1

3aJIMIIKOBOTO cTpymy !
Uoc=Unlc/la (5.2)

3 Bupasy (5.2) MokHa 3pOOMTH BUCHOBOK, IO JJIsSi 3MEHIIICHHS HAIIPYTH
3CyBY HEHTpaJli BApPTO BXKUBATHU 3aXO/IB, 110 MPUBOASTH A0 3MEHIIECHHS HAmpy-
' HECUMETPii a00 301JBIISHHIO 3AIMIIIKOBOT0 aKTUBHOT'O CTPYMY 3aMHUKAaHHS.

Ha puc. 5.3 noka3ani KpuBl 3MiHU HAlpyTy 3CyBY HEHTpasi Bij CTYIEHS
PO3CTPOIOBAHHS TIPUCTPOIO, 110 KOMIICHCYE, TUIYH)KepHOro Tuiy (kpuBa 1) 1
AYTOTaCHOTO peakTopa 3 miaMarfHidvyBaHHsIM (KpuBa 2). MakcumanbHe 3HAYCH-
Hsl Halpyru 3CyBY BapTO BpPaxOBYBAaTH MPU BUOOP! HANPYI'H CIPalbOBYBaHHS
MIEPIIOrO W IPYTroTo CTYMEHIB 3aXUCTY CUTHATI3aIl Bl 3aMUKAHHS Ha 36MJTIO.

3 eKOHOMIYHOI TOYKH 30pY PO3MOJAUIbHI MEPEXkKl 3 KOMIIEHCALI€I0 €MHIC-
HOTO CTPYMY 3aMHMKaHHS Ha 3€MJII0 BUMAararoTh JOJATKOBHX KalliTaJbHUX BU-
TpaT Ha yToracHi peakTopu W MPUCTPOT JUIsl IXHBOTO MiAKIIOYEHHS, 10 CTOCY-
€ThCS EKCIUTyaTalllTHUX BUTPAT, TO BOHH 3HAYHO MEHIILIE, HIXK y Mepexax 3 Io-
BHICTIO 130JIbOBaHOI HEUTPAJLIIO 32 pPaxyHOK MEHIIOI MOUIKOKYBAHOCTI eJle-

MEHTIB cuctemu. [Ipu pe3oHaHCHOMY HACTPOIOBAHHI MPUCTPOIO, IO KOMIICH-
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cye, 1 IIpY HE3HAYHUX PO3CTPOIOBAHHAX KOMHCHC&L{ﬁ B CIICKTPHUYHHUX MCPCKAX

3amacy €JICKTPUYHOI MIITHOCTI 130JIA11i CTOCOBHO NIE€pPEHAIPYT, 110 BIJIMBAIOTH,
301IbIIyI0TECS 10 30% /44, 45/.

Uoc
0.3
0,25 +=
' N\
\
\_1
\
0.2
\
\
0,15 \
N
\ K Pucynok 5.3. 3ajiexknicTs Hanpyru
0.1 . .
N b 3CyBY HeWTpaji Binl cTymeHsi po3-
\\\ CTPOIOBAHHS JYTrOTaCHOTO PeaKTo-
0,05 S = pa:
- :
. 1 - niyH:KepHOTO THITY,
0 iv o .
0.2 0.4 0.6 08 2 - 3 miAMAarHivyBaHHAM

Heo0OxinHo Haragatu, 1mo €(peKTUBHICTh KOMIIEHCAllll EMHICHUX CTPYMIB
3aMHUKaHHS Ha 36MJIIO CITIOCTEPITAE€ThCS TIPU PE3OHAHCHOMY M OJIM3BKHUX 10 HbO-
ro peXMMax HAaCTPOIOBAHHSI MPUCTPOIB, 110 KOMIIEHCYIOTh. 3 OTJISAy Ha MOX-
JUBY 3MIHY MapamMeTpiB pO3MOALTLHUX MEPEXK (ONepaTUBHI i aBapiifHi epeMu-
kaHHs1, HapoiryBaHHs JIEII Tomio), HeoOXi1IHO OpIEHTYBATUCS HA 3aCTOCYBaHHS
IMPUCTPOIB aBTOMATUYHOT'O HACTPOIOBAHHS PEKUMY JyTOTaCHUX PEAKTOPIB.

3. Mepeorci 3 akmusuum onopom y Hetumpaii. OCHOBHOK MPUYHUHOKO TO-
MUJIKOBHX CIIPAllbOBYBaHb 3aXHUCTIB (CUTHATI3AII) BiJ] 3aMHKaHb HA 3€MJIIO B
Mepeskax 3 MOBHICTIO 130JbOBAHOI0 M KOMIIEHCOBAHOIO HEHUTPAJLIIO BapTO BBa-
KaTW BUHUKHEHHS B MEPEX1 MICIS BIIKIIOYEHHS YIIKOJKEHOTO MpHUETHAHHS
(a0 micys camMOJTIKBIiAAIll YITKOJKEHHS) KOJIMBAJIILHOTO MPOIIECY 13 YaCTOTOIO
omm3bkoro 1o 50 ' /3/.

[TpupoaHo, 1m0 /Uisl YCYHEHHS] NMOMUJIKOBUX CHPAIlbOBYBAaHb MPUCTPOIB
3aXHCTYy BiJi 3aMHUKaHb Ha 3€MJII0, BUKJIMKAHUX 3a3HAYCHUMHU KOJUBAHHSIMH,

HEOOX1HO BUKIIOUUTH a00 PI13KO CKOPOTUTH TPUBAIICTH MEPEXITHUX MPOIIECIB.
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OpnarM 3 eeKTUBHUX METOMIB YCYHEHHS KOJMBAHHS € 3MEHIIIEHHS JOOPOTHOC-
Ti KOJIMBAJILHOTO KOHTYPY, 110 TOCSITAETHCS 3MEHIIICHHSIM 3HaY€HHSI aKTHBHOTO
OTIOpY 130JIA1I1T MepeXi BITHOCHO 3€MIIi, 110 BKIFOYEHUM MapajieIbHO PEeaKTHB-
HOMY oropy i3oJistii /5/. YV pe3ynbrati 3'IBIsS€ThCS aKTHBHA CKIIAJ0Ba CTPyMY,
[0 HAKJIAJA€ThCA Ha EJIEKTPUYHY MEpPEKy W 30UIbLIyE aKTHUBHY CKIIAJIOBY
CTpyMy OJHO(}A3HOro 3aMUKaHHS Ha 3eMit0. E(EeKTUBHICTH METOLy NpHIY-
IICHHS MEePEX1THOTO MPOIIECY ICTOTHO MPOSIBIASETHCS MPU 3HAYCHHI CTBOPIOBa-
HOTO aKTUBHOI'O CTPYMY 3aMHUKaHHS Ha 3eMJI0 Ha piBHI He MeHII 40 % BiJx eM-

HICHOT0, TOOTO
1, =(0,4-10)I..

Enextpuuni Mepexi 3 pe3ucTopoM y HEUTpalli MaroTh, y MOPIBHSHHI 3
MepekaMu 3 TIOBHICTIO 130JIbOBAaHOIO a00 KOMIIEHCOBAHOIO HEHUTpaJUIio, OUIbII
BHCOKY HaJIIHICTh 32 paXyHOK IMOJIMIIEHHS IKOCTI pOOOTH MPUCTPOIB 3aXUCTY
Bi/1 0JIHO(pa3HUX 3aMHKaHb HA 3€MJII0, BUKJIIOUEHHSI (heppOpEe30HAHCHUX MPOIie-
CIB 1 3MEHIIIEHHS MOIIKO)KYBAHOCT1 €JIEMEHTIB CUCTEMHU €JIEKTPONOCTAYaHHS.
OctanHe OOyMOBJIEHO 3HAYHHM 3HWKEHHSM pIiBHS BHYTPIIIHIX TEpPEHANPYT,
110 CYMPOBOKYIOTH OTHO(A3HI 3aMUKAHHS Ha 3€MJTIO.

Bennuuna nepenanpyr y TpudaszHiii MEpexi 3 aKTUBHUM OTIOPOM y HEUT-

paJti BU3Ha4a€eThCs BUpaszom /45, 47/

U nep = \/§U SNl +30°) +

c@a-d) , (5.3)

U qb|:sin p3 - (ing, ,, - 0.2)e_ka (¢3_¢32):|
C+ CM

e @;— (paza HANPYTru YIIKOMKEHOI (pa3u B MOMEHT 3alallOBaHHs AYyTH, pa/l.;
— @5; (aza Hanpyru ymkoakeHoi (a3u B MOMEHT TaciHHs IyTH, NMpU SKii Ha-
npyra 3CyBYy J0CATa€ MaKCUMyMYy.

Ha puc. 5.4 noka3zaHna 3ajexHICTh MAKCUMaJIbHOT KPAaTHOCTI BHYTPILIHIX
MEPEHANPYT Y MEPEX1 3 PE3UCTOPOM y HEUTpaJli BiJi CIIIBBIIHOIICHHS] aKTUBHO1
1 EMHICHOI CKJIaJIOBUX CTPYMY OJHO()A3HOTO 3aMUKAHHS Ha 3€MJIIO, OTpUMaHa 3

ypaxyBaHHSIM CaMHUX HECIPHUATIMBUX YMOB 3a BUpa3oM (5.3).
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Unep/Ug

4,5

Pucynok 5.4 — 3ajexHicTh MaKCHMA-

8 \\ JIbHOI KPaTHOCTI NepeHanpyr y mepe-
25 \ ’Ki 3 pe3ducTopoM y HeWTpaJi Bix Bia-
Tr» HOILLCHHS1 AKTHBHOI I €MHICHOI CKJa-
2 K, MAOBHX CTpyMy 3aMuHKaHHiA K,
0 0,5 1 15 20 25

VY Mipy pocTy aKTHUBHOI CKJIa/JI0BOi CTPyMYy 3aMHKaHHSI CTOCOBHO €MHicC-
HOT, KPaTHICTb NIEPEHANPYT 3MEHUIY€EThCS 1O 3HAUYCHHS 2,4, IpU PIBHOCTI aKTH-
BHOI'O 1 EMHICHOTO CTPyMYy 3aMHUKaHHS. 3 PUCYHKa BUAHO, 110 MOJaibIie 301-
JBIICHHS! aKTUBHOI CKJIQJI0BOI MPAKTUYHO HE MPUBOJUTH JO ICTOTHOTO 3MEH-
IIEHHS! KPATHOCTI TIepEHaIpyT.

[TopiBHAHO BiMUYTHI JOJATKOBI KamiTajdbHI BUTPATH HAa BUKOHAHHS Me-
peX 3 PE3UCTOPOM Yy HEUTpasl y MOPIBHSIHHI 3 MOBHICTIO 130JIbOBAHOIO HEUT-
pajuIl0 Mepexi OyayTh MpH CTpyMax 3aMuKaHHS Ha 3emuto Outbiie 10 A. Y
[[bOMY BUIIAJKy MOTPIOHE BKIIOUEHHS B HEHUTpab MEPEKi BHCOKOBOJIHTHOTO
pe3ucTopa i MpUCTPOiB AJIA MOTO MIAKIIOUEHHS, 10 CKIaay SKUX KpiM KOMyTa-
[IHHUX arapaTiB MOXYTh BXOJUTH CICMiaIbHI TpaHcPopMaTtopu, HEOOX1THI
JUTSI TAKTIOYEHHST PE3UCTOPIB. Y Mepekax 31 CTpyMOM 3aMUKAaHHS Ha 3€MJTIO JI0
5 A 701aTKOBI KalliTajdbHl BUTPATH 3MEHIIYIOTHCA MPAKTUYHO JI0 HYJS, TOMY
10 B IIbOMY BHUIMAJKY NMPEICTABISAETHCS MOXKIMBUM OOIATHUCS HASIBHUMH B Me-
pexi BuMiproBaabHUMU TpaHchopmaTtopamun HTMU # HU3bKOBOJBTHUMHU pe-
3UCTOPAMHU. 3a PaXyHOK 3HMKEHHS MOIIKOIKYBAaHOCTI €JIEMEHTIB Mepexi i mo-
JUMIIEHHS SIKOCTI pOOOTH MPUCTPOIB 3aXUCTY BiJl OJJHOPA3ZHUX 3aMUKaHb Ha 3€-
MUJTIO 3HAYHO 3MEHIIIYIOThCS M eKCIUTyaTalliiiHi BUTPATH.

3a yMoBaMH 3a0€3MEUEHHsI €JIEKTPOOE3NeKH BUCOKOBOJIBTHUX €JIEKTPUY-

HUX MEpexX Mmpu 0e3mocepeTHbOMY AOTUKY JIIOAUHU 0 CTPYMOBIJHUX YACTHH
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’KOJIEH 3 MOXKJIMBUX PEXKHUMIB HEUTpasl HE MOXKHA BU3HATH CHpUATIMBUM. He-
3QJIEKHO Bl PEKUMY HEUTpasi 3 ypaXyBaHHSM peaIbHUX MapaMeTpiB 1301111
BIJIHOCHO 3€MJII PO3MOAUILHUX MEPEX 1 Yacy Jii MPUCTPOIB 3aXUCTy, a TaKOXK
yacy Jii 3aCTOCOBYBAHO1 B TAKMX MEpeXaxX KOMYTaIliiiHOI anapaTrypu, 3HA4YE€HHs
CTpPYMY uepe3 TLIO JIIOAUHU Oy1yTh 3HAYHO NIEPEBUIIYBAaTH OE3MEUH1 PiBHI.

Tpeba ogHaK BiI3HAYUTH, IO CTYMHIHb HEMPSAMOI HEOE3MEKH EIEKTPUUHOT
Mepex1, HampHKJIaJ Bif Ali HAMPYTy JOTUKY (MPU JOTUKY JFOJUHH 10 KOPIYCiB
€JIEKTPOYCTATKYBaHHS ¥ MalllMH, [0 ONWHWJIACA T HAMPYrol BHACIIJIOK
VIIKOKEHHS 130711111 ofHieTl 3 ¢a3), y 3HA4HINA Mipi 3aJEKHUTh B PEKUMY
HelTpani. Jns cramoro pexumy ogHO(PA3HOTO 3aMHUKaHHA B I[bOMY BHUIIAJKY
repeBary BapTo BiAJaTH €JICKTPUYHUM MeEpekaM 3 KOMIICHCOBAHOI HEUTpaI-
JII0 TIPU PE30HAHCHOMY (200 OJIM3bKOMY /10 pE30HAHCHOI'0) HACTPOIOBaHHI MPU-
CTpoOIO, 10 KoMmreHcye, /44/. Slkmo BpaxoByBaTH IEpPEXiIHI MPOLECH, IO CY-
MIPOBOJIKYIOTh METaJieBl ¥ 1yroBi onHO(MA3H1 3aMHKaHHS Ha 3e€MJI0, TO Hau-
OUTBIII CIIPUSTIUBUM BapTO BBAXKATH €JICKTPUUYHY MEPEKY 3 aKTUBHUM pE3HC-
TOPOM Yy HEUTpaIH.

Opni€el 3 BaXIMBUX CKJIQJOBHX KOMIUIEKCY €JEKTPOIOCTauYaHHs, IO
BIUIMBAIOTh HA MOKA3HUKHU HAJAIWHOCTI U €JIEKTPOOE3NEeKH, € HAsBHICTD 1 SKICTh
poOOTH MPHUCTPOIB 3aXKCTY BIJ HECUMETPUUYHUX YIIKOHKEHB, OCOOJIUBO IS
MepeX 3 MEPECYBHUMH €JIEKTPOYyCTAaHOBKAMH. 3 MOTJISIAY 3a0€3MEUYCHHS 3aXHC-
TOM BiJl OJHO(a3HMX 3aMHUKaHb HAa 3EMJIIO, a TaKOX SKOCTI Horo poOoTH (1o
0e3nocepe/IHbO TMOB'sI3aHa 3 €IEKTPOOE3NEKO M 0e3nepeOIiHICTIO KUBJICHHS
npuiiMaviB eJIeKTPUYHOI €Heprii) HalOUIbIl CHOPUSTIMBUMU MOKHA BBaXKATH
CIIEKTPUYHI MEPEXKi 3 PE3UCTOPOM y HEUTpasi. Y Takux Mepexax, IpH IpaBH-
JLHOMY BHOOp1 3HAYEHHS PE3UCTOpPA, MPUCTPOI CTPYMOBOTO W CHPSIMOBAHOTO
3aXUCTIB HYJIbOBOI MOCTIOBHOCTI, III0 3aCTOCOBYIOTHCS B MEPEXax 3 130JIbOBa-
HOIO HEUTpaJUTIO0, TOKAa3yITh OUIBbIIE HAIIAHY 1 SKICHY pOOOTYy 3a paxyHOK
NPUAYIICHHS TIEPEXiTHUX MPOIIECIB.

VY camomy HeCTpUATIMBOMY TOJIOKEHHI 32 YMOBOIO 3a0€3MEUECHHS 3aXU-
CTOM BiJ] 0JHO()a3HUX 3aMUKaHb Ha 3€MJIIO IepeOyBarOTh €JIEKTPUYHI MEPEXKI 3
KOMIIEHCOBAHOK HEWUTpaylit0. BcTaHOBIEHO, 110 XapakTep 3MIHM aBapliHUX

CTPYMIB 1 mapaMeTpiB HYJIbOBOI MOCIHIJOBHOCTI BiJi PEKHUMY HACTPOIOBAHHS
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IPUCTPOIO, 1110 KOMIIEHCYE, MPAKTUYHO BUKIIIOYAE€ MOKIIUBICTh 3aCTOCYBAHHS B
TaKMX Mepekax MPHUCTPOiB, IO pearyioTh Ha MapaMeTpu CTAJIOr0 aBapiiHOTO
peXKUMY.

3 momsAy KamiTadbHUX BKJIaJ€Hb HAWOUIbII €KOHOMIYHUMU MOXHA BBa-
KaTU €JICKTPUYHI MEPEX1 3 MOBHICTIO 130J1b0BAaHOI0 HeUTpaiuio. OpHak, SKIIIO
BpaxoBYyBaTH 30UTKH BIJl NIEPEPB y KUBJICHHI MPUHAMaYIB €JIEKTPUYHOI €Heprii
yepe3 pO3BUTOK aBapii, TO MepeBary BapTo BIIJATH TAKOXK MepexaM 3 Pe3ruCTO-
POM y HEUTpaJll, Y SKUX HACIIIKU BiJ MEPexiTHUX 1 heppope30HaHCHHUX MPOIie-
CiB MiHIMaJIBHI.

VY Mepexax, 110 JEeMOHCTPYIOTh 3HauHy AuHamiky (roHan 20 % 3MiHa
napaMeTpiB 1301111 MEpPeX BIJHOCHO 3€MJI, MPOIMOHYETHCA ISl 3a3HAUYCHUX
MepeX BUKOPHUCTOBYBAaTH KOMOIHOBaHUHM pexum poOoTu HelTpaii. CyTb KOM-
O1HOBAHOTO PEKUMY 3a3€MJICHHSI HEUTpaJl MOJsATaE B TOMY, IO KPIM CTBOPEH-
HS 1HAYKTHUBHOI CKJIQJOBOI CTPyMy OJHO(DA3HOTO 3aMUKAHHSA Ha 3€MJIIO, MPO-
MOHYETHhCSI TAKOXK OJHOYACHO HAKIJIAMaTh Ha CTPYM 3aMUKaHHA W aKTUBHY
ckianoBy /48, 49/. To6To, KOMOIHOBaHHMI PEKHUM 3a3EMIICHHS HEHTpai, Iie
KOMIIEHCOBaHAa MepeXa 3 HAKJIQJICHHSIM B aBapiiiHOMY PEXHUMI JI0JJaTKOBOT aK-
TUBHO1 CKJIQJIOBOI (pUC. 5.5). 3HaUEHHSI aKTHUBHOI CKJIAJ0BOI CTPYMY 3aMUKaH-
HS Ha 3€MJTIO, 1[0 HAKJIaJa€ThCsl HA MEpexy, moBuHHE OyTH Ha piBHI 30-50 %

B1JI EMHICHOI CKJIaJOBO].
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Pucynok 5.5 — Cxema, 1110 NosicCHIO€ KOMOIHOBAHUH PeKUM

3a3eMJIeHHS HedTpaJi
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Takuit pexxum 3abesnedye TPUAYIHICHHS MEPEeXITHUX IMPOIECiB, IOJIN-
IICHHS Mpale3JaTHOCTI MPUCTPOIB 3aXHCTY BiJl 3aMUKaHb Ha 3€MJIIO, BUKIIIO-
yae (heppope30HAHCHI SBHINA, YUM 1 JTOCITAETHCS IMIABUIIIEHHS PIBHS €JICKTPO-
Oe3MeKu ¥ HaJIMHOCTI Ta 3a0€3MeUyI0ThCS €KCIUTyaTalliiHI TOKa3HUKH, aJIeKBa-
THI MEpPEKaM 3 PE3UCTOPOM y HEWTpasi HaBITh PU PO3CTPOIOBAHHI AYTOTaCcHO-
ro peakropa 10 50%.

Ha puc. 5.6 17151 mopiBHSHHS MTOKa3aH1 30HM MaKCUMAaJIbHOT KPATHOCTI Tie-
pEHaIpyT BiJl CTYIICHs pO3CTPOIOBAHHS KOMIICHCAIIIT Bil p€30HAHCHOTO PEXKUMY
B MepexXi 3 KOMIICHCOBaHOIO HEUTpaylIio (30Ha 1) 1 B Mepexi 3 KOMOIHOBAaHUM
PSKUMOM POOOTH HeHTpalli (30Ha 2).

BepxHs 1 HUKHS MEX1 30H BIJIMOBIAAIOTh 3HAYEHHSIM KoedillieHTa J10pi-
BHIOIOTH BianoBiaHo 1 1 0,8, mo BpaxoBye (Pi3UyHI XapaKTEPUCTUKUA MEPEXI,

BITHOCHE MICIIE€ YIIIKO/DKCHHS Ta 1HIIIC.

Unep/ U 0

14
I / S

32 § WW peHanpyr BiJ CTyHeHs

28 / 2 PO3CTPOIOBAHHSI pPeak-
B W/// //// TOpa NpPHA KOMIICHCO-
. %WW BaHomy (1) i kombino-

I fy BaHoMy (2) pexHMAax
. 0 02 04 06 08 3a3eMJICeHHA HelTpaJti

AHani3 BIUIMBY 3a3€MJICHHSI HEUTpal €JIEKTPUYHUX MEPEK Ha HaIHICTh
1 YMOBHU €JIEKTPOOE3MEeKN CHUCTEM EJIEKTPONOCTaYaHHs B LUJIOMY, Ha TOIIKO-
JDKYBAHICTh PO3MOIIFHUX MEPEXK Ta €IEKTPOOOIaHAHHS, a TAKOX Ha MPaIle3-
JATHICTh 3aCO0IB PENEHHOr0 3aXHCTY, JO3BOJISE JIaTH OI[IHKY KOKHOMY KOHK-
PETHOMY PEKUMY pOOOTH HEUTpasl 1 po3poOUTH PEKOMEH IaIlii, CIpsIMOBaH1 Ha
MOCUJICHHS MO3WTUBHUX IMOKA3HHMKIB BIAMOBITHUX PEXUMIB. JloCTiHKEHHS T0-

Ka3ajau, 10 HAWHIWKYUM PIBEHb €KCIUTyaTalliiiHOl HaJIMHOCTI BIATOBITAE Me-
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pekaMm 3 MOBHICTIO 130J1bOBAHOI0 HEUTPAJUIIO, @ TAKOXK MepekaM 3 KOMIIEHCO-
BaHOIO0 HEUTPAJUIIO MPHU po3jialiTyBaHHI komneHcanii Ha 20% 1 OiibIe Big pe-
30HAHCY, 110 3yMOBJICHO BUCOKOIO MOIIKO/)KYBaHICTIO €JIEMEHTIB CUCTEM €JICK-
TPOMOCTAaYaHHs BijA J1i BHYTPINIHIX NepeHanpyr 1 (epope30HaHCHUX SIBUIL.
Haiibinbpin BHCOKa eKcIulyaTaliiiHa HaJlAHICTh 3a0€3Meuy€eThCsl B PO3MOLIb-
HUX MEPE)Kax 3 HAKJIAJACHHAM JOJATKOBOI aKTUBHOI CKJIaJ0BOI HA CTPYM 3aMHU-
KaHHS Ha 3eMJII0 (MEpexi 3 Pe3uCTOPOM B HEUTpai). Y TakuxX Mepexax Ipu
MEBHUX YMOBAX PI3KO OOMEXYIOThCS PIBEHb BHYTPIIIHIX MEPEHANPYT CYIPOBO-
JDKYIOUMX HECUMETPUYHI YIIKOJKEHHS, MPAKTUYHO BUKIIOYAETHCS PO3BUTOK
dbepope30oHaHCHUX MPOIIECIB, a TAK CaMO MPAKTUYHO BUKIIOYAETHCS TOMUIIKOBA
po0oTa MPUCTPOIB 3aXUCTY BiJl 3aMUKaHb Ha 3€MJIIO 32 PaXyHOK pI3KOro Mpu-
AyLIeHHs (IPaKkTUYHO YCYHEHHS) MEePEeXIJHUX MPOLECIB y pa3l BIIKIIOUEHHS

yikoKkeHs /50/.

5.3 MeToam Ta TexXHi4Hi pillieHHs JJ15 3a0e3Me4YeHH s
MO310BKHbOI CEJIEKTUBHOCTI 3aXMCTY i 3XilICHEHHS
ABTOMATHYHOI'0 KOHTPOJIIO MapPaMeTPiB 130111l

B PO3NOAUILHUX Mepekax Hanpyrow 6 — 35 kB

BiamoBigHO 0 Ait0YMX Tay3eBUX HOPMATUBHUX MaTepiaiiB y BYTUIbHUX
iaxTax eJIeMEHTH MIJ3eMHOi Mepexi Hampyroto nonaa 1140 B (minii, TpaHc-
dbopmaTopu (TepecyBHi MiJICTaHINT), €TEKTPOJIBUTYHH ) TOBUHHI OyTH 3aXUIIEH]
BIJl CTPYMIB KOPOTKOTO 3aMUKaHHs Ta BUTIKaHb (3aMHKaHb) Ha 3emutto. Ha mia-
XTax, MO0 OyAyIOThCS Ta PEKOHCTPYIOIOTHCS, 3aXHUCT BiJ] 3aMHUKaHb Ha 3€MIIIO
Mae OyTH BCTAHOBJICHHMM TaKOX 1 Ha JiHIAX, mo *)uBIaTh LI, Ha BiaxigHMX
miaigx LI 1 PTIIT-6 3axuct Bijg CTpyMiB KOPOTKOTO 3aMHKAaHHS Ta BUTIKaHb
(3aMHKaHb) Ha 3eMJIF0 Ma€ OyTH MUTTEBOI i1 (0€3 3aTPUMKH Hacy).

Ha minisix, mo xuBmiasate LI, 1o3BossieThCs 3aCTOCYBaHHS MaKCUMaJTh-
HOTO CTPYMOBOTO 3aXHCTY 3 OOMEXEHO 3aJIEKHOI0 BUTPUMKOIO Yacy Ta BiACIY-
KOO MUTTEBOI JIi1, 30Ha i1 sIKOi oxorutroe 1 30ipH1 mmHu L1, a Takox 3axuct

B1JI 3aMHKaHb Ha 3€MJIIO 3 BUTPUMKOIO yacy 70 0,7 c.
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Ha npaxTuiii JOCUTh MOUIUPEHOIO € ABOCTYIEHEBA CHCTEMA €JIEKTPOIIOC-
Ta4aHHS CIOXHUBaYiB (pHc. 5.7), B sAKiH CEICKTUBHMI 3aXHCT BiJ 3aMHKaHb Ha
3€MJII0 MOKHA BUKOHATH HE BUKOPUCTOBYIOYH BUTPUMKY 4acy, 3a MepioJl IKOTO
Il€ aBapisi, a MeperIu 10 1HIIUX CXEMHHX pillieHb. B TakoMy BUNAaAKy MOXYTb
OyTH 3alpONOHOBAHI JIBa BapilaHTH:

1. Axmio Big TpanchopmaropHoi mijcTanilii nosepxHi a0 LI Bigxoauts
ojaHa JiHisg (puc. 5.7, a), To 1151 3a0e3neYeHHs CEJISKTUBHOCTI Jii 3aXUCTIB CII1]T
BCTAaHOBUTHU Ha MOYaTKy 1 B KiHii jJiHli JI1 cpsiMoBaHi PpUCTPOi 3aXUCTY Bijl
3aMHKaHb Ha 3eMJII0. 3aXucT BcTaHoBieHnit Ha BBoal B KPII moBuHeH peary-
BAaTW Ha 3aMHMKaHHS HA JIHIT 1 Ai9TU HA BUMUKad Q3 0e3 BUTPUMKH 4Yacy, 1110
J03BOJIUTh 3aXUCT BCTAHOBJIEHUHN HA MOoYaTKy JiHii JI1 BUKOHATH 3 BUTPUMKOIO
yacy 0,4 - 0,5 c. llItaTHa apyra cTymiHb 3aXUCTy BiJ 3aMUKaHb HAa 3eMJIIO (IO
pearye Ha Hampyry HYJIbOBOI MOCTIJOBHOCTI) Oyjae MisITH HA BIAKIIOUCHHS BU-
mukada Q1 3 Burpumkoro yacy 0,7 c.

2. dxmo y TpancopMaTopHii MiACTAHINI JIHIM, 10 BIAXOIATH /Bl 1 Oi-
aele (puc. 5.7, 0), To 115 3a0€3MEUYCHHS CEJICKTUBHOCTI /i1 3aXKUCTIB BiJl 3aMHU-
KaHb Ha 3€MJII0 B CUCTEMI €JICKTPOTNIOCTaYaHHs IIaXTH, Ha JIHISAX, [0 KUBJISAThH
KPII cnig BCTaHOBUTU MOJOBXKHIN IU(EpEeHIIaIbHUN 3aXUCT, 10 pearye Ha
CTpyM HYJIb0BOI mocigoBHocTi /51, 52/,

VY mporiieci ekcrtyaTallii CUCTeM €JIEKTPOIIOCTaYaHHs 3 PANY MPUYHH 1 B
MepIry 4epry 3 METOH MPOTHO3YBaHHS PIBHS €JIEKTPOOE3NeKr 1 HaJalHHOCTI
CJICKTPUYHUX MEPEX 1 YCTAHOBOK HEOOXIJHO 3HATH CTaH ix 13oJsmii. Hamiii-
HICTB 1 Oe31eKy poOOTH CHCTEM €JIEKTPOINOCTayaHHsl 0arato B 4OMY 3aJI€KUTh
BiJl 3HAYE€Hb aKTUBHOTO 1 PEAKTUBHOTO OMOPIB 13015111 €IEKTPUUHOT MEpEX1 Bi-
THOCHO 3eMJIl. Y Mepekax 3 KOMIICHCAIIEI0 EMHICHUX CTPYMIB 3aMHKaHHS Ha
3eMJII0 Ha 3a3HAa4Y€HI XapaKTEPUCTUKH CHUCTEM EJIEKTPOIMOCTa4aHHS 1CTOTHO
BILTMBAE PSKHUM HAJIAITYBAHHS MPUCTPOIO, 10 KomneHcye /44, 54/. [Tnst otpu-
MaHHs O1JIbII TOCTOBIPHOI 1H(OpMaLIi PO cTaH 130J11i (a3 Mepexi BITHOCHO
3eMJI1 1 HETIPSAMOI OLIIHKU €KCIUTyaTalliiHuX XapakTepu TUK CUCTEM €JIEKTPOIIO-
CTayaHHS HEOOX1THO MPOBOJAUTH OakaHO Oe3mepepBHUM MOHITOPUHT MapaMeT-
pIB 1301151111 Ta PEKUMY HACTPOMKU TyrOTaCHUX PEAKTOPIB IiJi poOOUOI0 Ha-

npyroto. Lle 103BoJIUTh B ynepeKyBaIbHOMY PEXUMI BIICIIAKOBYBATH MOSIBY
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HeOe3IMeYHNX CTaHIB CUCTEMH 1, 3@ HAasIBHOI TEXHIYHOI MOKJIHMBOCTI, BBOJIUTHU
BUTIEPE/DKAIOYl KEepPYIoUl KOMaHIW, IO JO03BOJISIOTH MIHIMIZYBaTH MOKIJIHMBI

30UTKH.
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PucyHok 5.7 — 3a0e3neyeHHs CeJJeKTUBHOCTI Aii 3aXUCTy

Bi/l 3aMHMKaHb HA 3eMJIIO IIPU JABOCTYIIEeHEBiil cucTeMi po3moainy

3a3HadueHul 3aXKUCT y CBOIO YEPry MOBUHEH 3a0€3MeuyBaTH BiIKIIOUCHHS
JiHII Tpu TOsiBI 0JHO(GA3HOTO BUTOKY, BIAMOBIAHOTO 3HMXKEHHSI AKTHUBHOTO
oropy 130JiA1li1 OfHi€T $a3u BIAHOCHO 3eMJIi B Mepexi Hanpyror 6 kB 1o 3Ha-
yeHHs1 He MeHie 116 kOM, a TakoX NpH pIBHOMIPHOMY 3HUKEHH1 OMOpY 130-
TSI BIZTHOCHO 3eMJI1 TPhOX (ha3 HUKYE TPUKPATHOTO 3HAYEHHS ONOpYy OJiHO(Pa-
3HOrO BUTOKY. KpiM TOro, 3aXHCT BiJi BUTOKIB TOBUHEH 3/I1MICHIOBATH TOTIEPE/I-
HIM KOHTPOJIb CTaHY 130JIs1111 13 3a00pOHOI0 Ha BKJIIOUEHHS MOIIKOJIKEHOI TS~

HKH TP 3HMKEHHI OIOPY 130JIA1I11 HIbKYE 3a1aH0oro piBHs /53/.
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Cnin 3a3Ha4UTH, 10 BKa3aH1 BEJIbMH KOPCTKI BUMOTH Tairy3eBux [IpaBun
70 TETIEPIIHBOI0 Yacy He peaizoBaHl 3a PsIAOM NPUYMH, OCHOBHOIO 3 SIKHX
CITiJ BBOKATH BIJICYTHICTh BUCOKOUYTIMBUX METOIB 3aXUCTY BiJl BUTOKIB (KO-
HTPOJIIO 130JI51L111) TPY OJHOYACHOMY 3a0€3I€UEHHI CEJIEKTUBHOCTI (BUOIPKOBO-
cTl) Aii. 3 yCiX ICHyIOUMX HUHI NPUHUUIIB BUKOHAHHS MPHUCTPOIB 3aXHCTY Bij
3aMHKaHb 1 BUTOKIB Ha 3€MJII0 MOKHA BIA3HAYWUTH TUIBKHU OOVH, SIKHH MOKE 3a-
Oe3MeunTH BUKOHAHHS TaTy3€BUX BUMOT (KpPIM CEJIEKTUBHOCTI) — MPUHIIUI KO-
HTPOJIFO OTIOPY 130JIAIIl1 HAKJIQJCHHSM Ha MEPEeXy MOCTIHHOTO ONEePaTHBHOIO
crpymy /53-56/.

3a num npuHuunoM y 70-x pokax munynoro ctoiitta B MakH/II OyB po-
3po0JIeHUI anapar 3arajJbHOMEPEKHOTO 3axXUCTy BiJl BUTOKIB A30-6 s me-
pex Harpyroro 6 kB. Ognak anapat MaB 0OMEXEHHS 3a MapaMeTpaMu KOHTPO-
JLOBAHO1 MEPEXKi 1 He HAO0YB MOIIMPEHHS] B OCHOBHOMY 4€pe3 HECEJIEKTUBHICTh
Iii 1 HEMOKJIMBOCTI 3aCTOCYBaHHS MOT0 3 Ii€1 MPUYUHU B PO3MOIIIBHUX MEpe-
xKax.

JInist ined aBTOMaTUYHOTO 1 CEJIEKTUBHOTO KOHTPOJIIO MapaMeTpiB 13015~
1ii (AKTUBHOT'O, PEAKTUBHOTO 1 IPU HEOOX1AHOCTI MMOBHOTO OMOPIB 11010 3EMJI1)
B PO3IOAUTHPHUX MEpekKax MPOIMOHYEThCS BUKOPHUCTOBYBATH METO]] Oe3IepepB-
HOTO BHMIPIOBaHHS 3HaY€Hb CKJIAJIOBUX OTOPY 13071111 MEPEkK1 BITHOCHO 3eMiTi
i poOOYOI0 HAMPYTOK0, 3aCHOBAaHWN HAa BHUKOPHCTAHHI HAKIJIAJEHUX HA MeEpe-
Ky OIEPaTUBHUX CTPYMIB HEIIPOMHUCIIOBOT YacTOTH (puc. 5.8).

CyTh 3alporoHOBAaHOTO METOy Oe3MepepBHOrO Ta ONEPATHBHOTO KOHT-
POJTIO TIapaMEeTPIB 130JIA1111 BIIHOCHO 3eMJI1 €JIEKTPUYHOI MEPEXi Ta 11 eJeMeH-
TiB MOJISITa€ B TOMY, 110 Ha €IIEKTPUYHY MEPEXKY OJHOYACHO HAKIIAAIOTHCS J1BA
omnepaTuBHI cuHycoimanx curHamm (mxepema JIOC-1 1 1OC-2), yacToTu SKHX
HE PIBHI MK COOO¥O0 1 BIIPI3HIIOTHCS Bl TIPOMHCIOBOI.

Ha xoHTposboBaHuX minsiHKax (MiHIT a00 MpUETHAHHA), @ TAKOX B MICIII
IiKITFOUYCHHST ONIEPaTHBHOTO JDKepea BCTAaHOBIIOIOTHCS TMPHUCTPOI, MpH3HA-
YEHHSM SIKUX € 3HSTTS TapaMeTpiB ONEpPaTUBHUX CUTHAJIB 1 X BIAMOBIIHA 00-
poOKa 3 METOI0 BU3HAUYECHHS B 3a3HAYEHUX TOUKAX 3HAUYECHb ONEPATUBHUX CTPY-
MIB 1 Hanpyr. 3adikcoBani (13 3a/IaHOI0 NIMAPYBATICTIO CKAaHYBaHHS ) TapaMeTpu

OTNIEpaTUBHUX CUTHAJIB B IIU(PPOBOMY BUTJIS/I HOJAIOTHCS HA BXOAU MIKPOKOH-
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tposepa MK, 11e BAKOPHCTOBYIOTHCS JIJIsl OOUUCIICHHS Ta Mepeadi 3a 3aJaHok0
aZpecoro Oe3nepepBHO (PEryJIsipHO) MOHOBIIOBAHMX 3HAYEHb IMapaMeTpiB 130-

JIAII.
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Pucynok 5.8 — Cxema, 1110 nosicCHIO€E MeTO/1 Oe31epepBHOIO
KOHTPOJII0 NAapaMeTPiB i30/1511il po3MOaiILHOI MepesKi:
1 — npucTpiii BuaijieHHs1 Ta 00pOOKHU ONEPATUBHUX CTPYMiB;
2 — NpUCTPii BuijIeHHs Ta 00pOOKM ONePpATUBHUX HANIPYT

JIJIsi ornepaTUBHHMX HAKJIAJICHUX HAa MEPEXYy CHTHAJIIB PEKOMEHIYEThCS
BukopucTtoByBatu yactotu 100 1 200 I'mr. et BuOip 00yMOBIEHUH MPAKTUIHO
ITOBHOIO BIJICYTHICTIO B CHCTEMax €JICKTPOIIOCTaYaHHS TMapHUX TapMOHIK, IO
PI3KO 3HMXKY€ MOXHUOKY BHMIPIOBAHHS B1Jl BIUIMBY IEPELIKO[, 1 BIJIHOCHO Ma-
JIUM BITMBOM €MHOCTI IPUETHAHD 1 MEPEXKI B IIUIOMY Ha 3aBaHTa)XKEHHS OIepa-

TUBHOTO Jkepena /56/.
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VY 3aragpbHOMY BHUIIQJIKY BIAMOBIIHO 10 PUCYHKY 5.9 3HAUEHHS OnepaTHB-
HOT'O CHHYCOITHOTO CTPYMY, IO HAKJIAIA€THCS HA PO3MOILILHY MEPEKY BU3HA-
YaeThCsl 3HAUCHHSIMU HAMPYTH onepatuBHOTO xepena U 1 MpoBiIHICTIO B1IHO-
CHO 3eMJI1 BCi€l po3NoAiIbHOT Mepexi (200, Npu HEOOX1AHOCT1, KOHTPOJIBOBAHOI

TUJISTHKH ) :
I=UY,

1+ jo,,CR

e X:E+ jo,,C, abo Y= — KOMIUIEKCHA IIPOBIJAHICTH 130JIA1111

Mepeskl ad0 AUISHKM JUIsl ONEPATUBHOI 4acTOTH @, ; R 1 C — BIANOBIAHO 3Ha-
YEHHS! aKTUBHOTO OIMOPY Ta €EMHOCTI BIJTHOCHO 3€MJIl 130JIII11 TPhOX (ha3 KOHT-

POJIbOBAHOI IITSTHKH a00 Mepexi, MPU bOMY

1 1 1 1
e
R Ry Rg Rc

1 CZCA+CB+C0.

L, YN A
) B
LYY . C

SIS SSSSSSSSS ST S S S S S

Pucynok 5.9 — Cxema 3aMilieHHs1 po3N0aiibHOT Mepe:Ki

3 KOMIICHCOBAHOK0 HEUTPAJLIII0

KommiekcHuit omip onepaTUBHOIO CTPYMY BU3HAYAETHCS BUPA30OM:

R  R(l-j,,CR)
1+ jw,,CR  1+2 C%R?

1
Y

a CTpyM uepe3 puBeIeHuM orip Oyie T0piBHIOBAaTH
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(1+ jo,,CR),

T [|IC

a00 1oro [iroue 3HAYCHHS:

l :UE\/1+a)02nC2R2 .

SIKI1I0 Ha eJIEKTPUUYHY MEPEKY HAKJIQatOThCsl OJJTHOYACHO JIBA OINEpPATHUB-

HUX CUTHAJU 3 PI3HUMHU YacTtoTamu (puc. 5.9), TOo TO1 Bi KOXKHOTO ONepaTHB-
HOTO JiKepesa OyZeMo MaTu CTPyMU:

2~2p2 222
I1:U1«/1+a)lC R? |2:U2«/l+a)2C R

R R ’ (54)

ne |, Uy, @ — ctpym, Hanpyra 1 yacToTa NEPIIOTO ONEPATUBHOIO JIXKEpEna;
l,, Uy, @, — cTpyM, Hampyra i 4acToTa BiJl JPYroro ONepaTuBHOIO JKepena.

Bupimusiiu piBHsiHHA (5.3) BIIHOCHO R oTpuMaemo:

U2
R = |2 . (5.5)
|2—U2602C

Ui

R= ,
Vol

[IpunycTumo, 10 3HaYE€HHS aKTUBHOTO OIOPY 130JI1(1i KOHTPOJIbOBAHOI
TUISTHKY (MEpeski) He 3MIHIOETHCS 3a 4yac BUMIpYy, ToOTO R = const, mpupiBHsie-

MO 1 rpaBi yacTHHH BUpa3iB (5.6)

U7 U3

12-U2ofC? 13 -U3ufc?

1 BUPIIIMUBIIKM HOBE PIBHIHHSA BiJHOCHO C, OTpUMaEMO BHUpa3 IJisl CyMapHOi €M-
HOCTI TpbOX (ha3 BCiel Mepexi ad0 BIAMOBIIHOI KOHTPOJIHLOBAHOL AIISTHKHU (MIPH-

€THAHHS) BITHOCHO 3€MJIi:

1 Jus1iZ-u2I3
UUs (cof—w%)

C= (5.7)

AHaJIOTIYHIM YUHOM, TIPHUITYCTUBIIH, IO 3HAYEHHS €EMHOCTI 100 3eMJIi
KOHTPOJILOBAHOI JIISTHKKH a00 Mepexi He 3MiHieThes (C = const), MpoBiBIIA

HEOOX1HI IEPETBOPEHHS, OTPUMAEMO BUPA3 ISl AKTUBHOTO OMOPY 13071111 Bi-
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JTHOCHO 3eMJIi TpboX (a3 Bci€l Mepeki ad0 BIAMOBITHOTO KOHTPOJIHOBAHOI JIi-

JISTHKY (TIpUETHAHHASA):

2 2
Wy —
R=UU . (5.8)
T V21202 ~UR130f

MeToa 0HOYaCHOTO HAKJIAJACHHS Ha MEPEXY IBOX OMEPATHBHUX CHUTHA-
JIB MOXE TaK0X BHUKOPHUCTOBYBATHCS JIJISI OTIEPAaTHBHOTO BUMIPIOBAaHHS 3Ha-
YeHHS 1HJAYKTHBHOCTI JYroracHOTO peakTtopa (IPUCTPOIO, IO KOMIICHCYE) 3
METOI0 aBTOMATHUYHOI (200 py4YHOTr0) HaJAIMITYBAaHHS 33JIaHOTO PEKUMY KOMIIE-
Hearlii. KomIiekcHHiA omip JyroracHOro peakTopa ONEPaTHBHOMY CTPyMY

(puc. 5.9) nopiBHIOE:

7, = PonbiRe (5.9)
R, + Jo,,L,

CrtyMu yepe3 JyroracHUi peakTop NpU HAKIAIEHI IBOX ONEPATUBHUX CH-
rHaJIIB HEIPOMMCIIOBUX YacTOT:

2 2,2 2 2,2
1:U14/RK+0)1LK IZZUZQ/RK+CO_L L

2] LK RK‘ 2] LK RK

BBakarouu, 110 3HaYEHHSI aKTHBHOTO OTOPY JyTOTaCHOTO PeakTopa € OJi-
HakoBUM (R, =CONSt) s omepaTUBHUX CUTHAIIB PI3HUX YacTOT, MPOBIBIIU
MEPETBOPEHHS OTPUMAEMO BUPA3 JJIA PO3PaXyHKY 1HIYKTUBHOCTI TyTrOracHOTO
peakTopa Ha OCHOBI KOHTPOJIbOBAaHUX IapaMEeTPiB HaKIAJACHUX Ha MEPEKY

OIICPATUBHUX CHUTHAJIB:

2 2
L =2 | @ —w (5.10)

@, \Uf15 -U317

CxeMa TexXHIYHOI peajizalii JaHOTO METO Ty, IIpeicTaBlieHa Ha puc. 5.10.
@dyHKITIOHATbHA CXeMa CUCTEMHU OE3MepepBHOIO0 BUMIPIOBAHHS IMapaMeT-
PI1B 130JIA1111 BIJHOCHO 3€MJI1 BCI€T pO3MOAUIBHOI Mepexi abo ii eleMeHTIB 0e3

3HATTS poOOYO0i HANPYTH HaBexeHa Ha puc. 5.11 /55, 56/.
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Pucynok 5.10 — Cxema, TexHiuHOi peanizaunii MmeTo1y BUSHAYEHHSA 13011l

Mepe:Ki Ta mapaMeTpiB IyroracHoro mNpucTpo

CTpyKkTypa CUCTEMU MPUITYCKAE OJMH KaHAT HAMPYTH 1 KUIbKa (3a KUIbKI-
CTIO KOHTPOJIbOBAHUX MpHUEAHAHB) KaHaTIB cTpyMmy. Kanan Hampyru, Ha BXiA
SIKOTO HAJXOJUTh CUTHANI 3 JAaT4rWKa Hanpyru TV (BEMiproBaJIbHOTO TpaHcdo-
pMaTopa HaMpyTH) MiIKIIOYEHOT0 0 MWH PO3MOAUIEYOTO PHUCTPOIO, TIPU3HA-
YEHUU JJIs 3HATTSA, 0OpOOKH 1 BUMIPIOBaHHS 3HAYEHB OnepaTuBHUX HampyT Uy 1
Us, 1 mepenadi iX B 00YHUCTIOBATBHUI MOYJIb JJISI TIOAAJIBIIOTO BUKOPHUCTAHHSL.
CtpyMOBI KaHaJIM, HA BXOAM SKUX CUTHAIA HAAXOAATH BiJ BIIIMOBIIHUX JaTYH-
KiB cTpyMy TA 1 (BUMIpIOBaJIbHUX TpaHCHOPMATOPIB CTPYMY) BCTAHOBIECHUX
Ha BIIB€JICHUX TPUETHAHHSIX, TAKOXK MPU3HAYCHI JIJIs 3HATTS, OOPOOKHU 1 BUMI-
PIOBaHHSI 3HAYEHb OMEPATUBHUX CTPYMIB lfy 1 | BIAMOBIAHUX JTIJISTHOK PO3ITO/II-
JBHOI MEPEeXl 1 Mepeadi iX B 00YuCIoBaIbHUNA MOIy/Ib. Ha3BaHi kaHau Bij-

PI3HSIOTHCA BXIIHUMU OJiokaMu (TIOTO/KyBalibHUMU Tipuctposimu) I1T1, o 3a-
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0€3MeuyroTh CIOJYYEeHHS aHAJIOTO-ITU(POBUX MEPETBOPIOBAYIB 1 BIIMOBIIHUX

BUMIPIOBAIBHUX AaTYUKIB (TpaHCHOPMATOPIB).

OO6uuncioBaIbHUN MOYJb

Ril Ci1 LK

MiHi-EOM

I B8ig TA; I Big TAy Usig TV
Il - IIIT | [T v
AT | ; ALV

B R T |
biok bnok
! 1 poBoi udpoBoi
dinpTparii | dinpTparnii V
L > U U !
| Bl | | BIIIp BIIVy | [BIIVe |
E Igy Ig U, U; i

Indopmaniiinumii
MOIYJIb

Pucynok 5.11 — @yHkuioHaJbHa cXeMa cucTeMH Oe3nepepBHOIo

BUMIPIOBAHHS NMapaMeTpiB i30J41il BiTHOCHO 3eMJIi

[Ipu 00poOII cUrHAIiB CUCTEMOIO MOCIITOBHO BUKOHYIOTHCS HACTYIHI
orepaliii: BX1IH1 aHaJOTrOBl CUTHAJIM MepeTBOPIOIOThHCS B udposi (ALII); Bia-
MOBIIHUMHU Onokamu 1udpoBoi ¢iapTpallii (Mpu3HaveH1 g BUIIJIEHHS TPO-
IrpaMHUMH METOJIaMH 13 3arajibHOTO CTPYMOBOTO CHTHATYy CHUTHAJIIB OMEpaTHB-

HHUX YaCTOT) BHAUISIOTHCS 1 MOJUISIOTHCS CHUTHAIM CKJIQJIOBHUX OINEpPaTHBHUX
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4acTOT; CUTHAJIM BUMIPIOIOTHCS (BIT — KiJIbKICHA OIlIHKA CUTHAIIB BiIOBIIHUX
4acTOT) Ta X 3HAYEHHS BBOJATHCS B OOUMCITIOBAIBHUI MOJIYJIb CUCTEMH.

OOGuucaroBaIbHUN OJIOK HA MIJCTaBl OJJHOYACHO BUMIPIOBAHMX 1 3a()iKCO-
BaHUX 3HAYCHb ONEPATUBHUX CTPYMIB 1 HampyT 3a Bupazamu (5.7), (5.8) 1 (5.10)
3 ypaxyBaHHSIM KOe(IUl€HTIB TpaHCc(opMallii BUMIPIOBAIBHUX TPAaHCPOPMATO-
pa Hanipyru ky 1 TpaHcdopmaTopiB CTpyMy Ka 1 B 3aJlaHMX TOYKAX PO3MOALITb-
401 MEpEX1 CUCTEMH €JIEKTPOIIOCTauYaHHs BUPOOIIsie OOUNCIICHHS:

- aKTUBHOTO OTIOPY 130JIA1111 BITHOCHO 3eMJI1 TphoX (ha3 BCi€l Mepexi abo

BIJINIOBITHO KOHTPOJILOBAHOI AUISHKH (I-TO MPUETHAHHS )

2 2
U, @y — @) :

' kvkai (UZ1202 —UA1Z0f

- CYyMapHOi €EMHOCTI TpbOX (ha3 Bciei Mepesxi ad0 BIAMOBITHOT KOHTPOJIHO-

BaHOI TUISTHKH (1-TO MIPUETHAHHS) IIIOI0 3€MITI

2.2 12,2
_kykpi U215 UL

Ci= U P

- IHAYKTUBHOCTI AYTOTacHOTO peakTopa

2 2
UU, o — @y
2,2
|

L =k 22 .
VKaop@1@2 U 15y, —U3 15,

K

[adopmariiinuii 6JI0K cMCTeMH TIPU3HAYEHUW IS TTOJAHHS PE3yJIbTaTiB
OoOYHMCIIEHHS Y 3pY4YHIA JUIsl KOHKPETHUX yMOB (popmi abo ¢opmyBaHHS IMOBi-
JOMJICHHSI 1 BIIIIPaBKH HOT0 €HEProAUCIETIYEepy Ta 1HIIMM 3aIliKaBICHUM CITy-
KOaM.

VY 3araJlbHOMy BUIAJKy 3aCTOCYBaHHS MIKPOKOHTPOJIEPIB Y CHCTEMi KOH-
TPOJIIO 130JISAI11T JO3BOJISIE 3AITPOTIOHOBAHUI METOJT BUKOPHCTOBYBATH:

- JUTsl ONIEpaTUBHOI OLIIHKY PIBHS aKTUBHOTO OTOPY 130JISII11, SIK BCI€T Me-
pEeX1 B IIJIOMY, TaK 1 KOXHOTO 3 MPHUEAHAHD PO3MOJUIBHOI MEPEXK] HE3AIEKHO

BiJl peKUMY pOOOTH HEHTpai;
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- JIJIs1 OTIEPATUBHOI OIIHKW PIBHSI €EMHICHOT'O OIOPY 130JIAII11, SIK BCI€T Me-
pPeX1 B IIJIOMY, TaK 1 KOKHOTO 3 MPHUEIHAHD PO3MOAIBHOI MEPEXKi HE3AICKHO
BiJI peKUMY pOOOTH HEHTpai;

- 1711 ONIEPaTUBHOTO BUMIPIOBAHHS 3HAYEHHS 1HAYKTUBHOCTI {yTOraCHOTO
peakTopa (MPUCTPOIO, 1110 KOMIICHCYE);

- JIJIsl BAKOHAHHS BUOOPYO1 cUTrHaui3allii abo 3aXUCTy BiJi 3aMUKaHb 1 BU-
TOKIB Ha 3eMJTI0 Y CUCTEMaX €JIEKTPOIOCTaYaHHs He3aJIeKHO BiJl KOHpIrypartii 1
pPEXUMY POOOTH HEUTpai MEPEKI;

- U1 11JIeH aBTOMATUYHOI HACTPOUKH IIPUCTPOIO, 110 KOMIICHCY€E B 3aja-
HUM peXUM (HE TUTBKM PE30HAHCHUM) MO BITHOIIEHHIO IO €EMHOCTI 11010 3€MJIi

PO3MOIIIILHOI MEPEXKI.

5.4 3axucHe miyHTYBaHHS (a3u 3 MOLIKOIKEHOIO

iBossiero B mepexi Hanpyrorw 35 kB.

OcHoBHa 171€s1 3a3eMJICHHS (3aKOPOUYCHHS) MOIIKOKEHOT (pa3u mossirae B
TOMY, 110 TIPU TMOIIKOKEHHI (0CiabJieHH1) 13071111 BITHOCHO 3€MJII OJHIET 3
(a3 po3moaLTbUOi MEepeXki MOIMKOKeHa (ha3a aBTOMATUYHO 3'€THYETHCS 3 3E€M-
JIet0, TOOTO MIYHTYETHCS MICIIE TTOIIKOIKCHHS, IPU [IOMY PI3KO 3MEHIIIYETHCSA
3HAQYCHHS CTPYMY, Yepe3 MICIle MOMKOMKEHHS (a00 JIFOJUHU) 1 MPAKTHIHO 3a
HiBIIEpiOay MPOMHUCIOBOI YacTOTH 3aracae repeximuui mpomec /42, 43/. B
OCTaHHI POKH ITyHTYBaHHS OAHO(A3HUX 3aMUKaHb Ha 3€MJII0 BUKOPUCTOBYETH-
Csl SIK OJIUH 3 METOMIB JJi 3a0e3MeUYeHHs] HeOOX1JHOTO PIBHS €JIEKTPOOE3NEeKU
Ta TEpII 3a BCE — JUIS 3HIDKCHHS 3HAYCHHS CTPYMY, IO IPOTIKAE Yepe3 TIIO
JTIONWHYU TpH ogHoda3zHoMy npueaHanHi. Ha puc. 5.12 npuBenena enrekTpuyHa
cxXema, 10 cKiajgaeTbes 3 pkepena Hanpyru U n, Ug, U, oaHOpPiAHOI JiHII
nepenayi 3 30cepekeHnMy mapamerpamu R, JX,, —jXc, R, Ta coxxuBada

3 ONOpOM HaBaHTaxeHHs Z, . IIpy BUHHKHEHHI OAHO(A3HOIO 3aMUKAHHS Ha

semiro y touni Kj uepes omip R, B micui 3aMukanHs Oyjie IPOTIKATH CTPYM

1 @ Axmo omip R, mTy4HOo 3amyHTyBaTH 32 JIOMIOMOIOKO OMIOPY Z,,, AKHH Yy

JieKinbKa pasis meHine R, , Toxi ctpym, mo npotikae yepe3 R, , pi3ko 3HU3NTH-
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7€ IPOTIKATH TOAATKOBUH CTpyM [ ,, 1110 OOYMOBIIEHHI BTPATOO HAPYTH MIX

Toukamu K, Tta K BiJ CTpyMiB HaBaHTa)KEHHSL.
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Pucynok 5.12 — IIpuHuunoBa cxemMa eJIeKTPUYHOI Mepe:xi

IPU WIYHTYBAHHI 3aMHUKAHHS HA 3eMJII0

OcHOBHI 6umoeu 0o npucmpoig saxucmy Ha ocHogi A3®D. OCHOBHOIO
YMOBOIO €()EKTUBHOCTI MPOIECY ABTOMATHUYHOTO 3aMUKAHHS (IIyHTYBaHHS)
MTOITKO/IKEHO1 (Da3u € BUCOKA IIBUIKOIISA CHCTEMH, a TAKOK HEOOX1HA Uy TIH-
BICTH Ta HAIHHICTb.

[ToBHMII yac cripaltoBaHHsI, IKUW CKJIQJIA€ThCs 3 Yacy CIpaItoBaHHs 0J10-
Ka, [I[0 BU3HAYA€E TOIIKO/DKEHY (pa3y Ta MPUCTPOIO, IO CTBOPIOE MITYIHE 3aMU-

KaHHsI He IOBUHEH NepeBuIyBaTu 15-20 Mc Ta MOBMHEH BIAMOBIAATH YMOBI

te <t., /(15..2).

BukoHaHHs 3a3HaueHOi YMOBM 3a0e3Meuye MOXKJIMBICTh 3aTPUMKH CIIpa-
IFOBaHHS CEJICKTUBHOTO 3axucTy B O33 Ha MOMIKOIKEHOMY MPHUETHAHHI 3a
gac 3aXMCHOTO 3aKOpOYyBaHHS Ha 3eMutro ipu ctanux 033 abo HecTpalroBaHHS
CEJICKTUBHOI'O 3aXHUCTy MPH KOPOTKOYACHUX camoutikBigoBaHux 033 3a paxy-
HOK JIOCTaTHHO IIBUIAKOTO MEPEHECEHHSI TOUKHU 3aMUKaHHS Ha 3€MJIIO B1J MICIIS
01HO(a3HOTO TOIMIKOKEHHS. Yac BUTPUMKH B PEKUMI 3aXHUCHOTO IIYHTYBaHHS

HE MOBUHEH MepeBullyBatu OUIblI HIX 30-60 ¢, BUXOASIYM 3 MOKIIMBOCTI 3a-
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Oe3MedeHHsT YMOB JJISl BITHOBJICHHSI €JIEKTPUYHOT MIITHOCTI 130JIS1111 y MicIIi ca-
momikBigoBanux O33. [Ipu ycramennx O33 momkomKeHe NMPUETHAHHS TICIS
nemyHTyBaHHs yepe3 30-60 ¢ moOBUHHE BIIKIIFOYATUCS CEJIEKTHUBHUM 3aXHCTOM
y 3BUYaHHOMY PEXHMI.

Yytnusicte [13® 3a onopom omgHO(a3HOTO BUTOKY Ha 3eMITt0 ( Rpp34 ) TIO-

BHHHA OYyTH MOTO/KEHA 3 YCTaBKOIO CENEKTHUBHOTO CTYIEHIO 3axucty oT 033

(R5z3) Ta 0OMpaTHCh BUXOASIYU 3 YMOBU

Ri3o <R3uz.-
[eit mapameTp B OCHOBHOMY BM3HAYA€ThCS €MHICTIO (Da3u Ta B Mepexax 3
emuicHumu ctpymamu O33 1-10 A He nepeBuiytots 3-8 kKOm/da3y.
Cmpykmypui 610ku npucmporo A3®. OcHOBHUMH (GYHKIIOHATbHUMHU
0JIOKaMH TPUCTPOT aBTOMATUYHOTO 3a3€MJICHHS TOIIKOJKEHO1 (ha3u mpu O/I-
HO(Ma3HUX 3aMUKaHHSIX Ha 3emilto (puc. 5.13) e: 6ok BUOOPY (BU3HAYEHHS)
nomkokeHoi (aszu BBII®D, 610k 3a3emiiorounx amapariB 3 no(azHUM yIpaB-

ninHaM B3 1 0ok ynpaBiiHHS 3a3eMI0I0UYMME anaparamu bY30.

C
@] ®
Tp < A

BBM®

BY3®

Pucynok 5.13 — CTpykTypa NpucTpOIO HIYHTYBaHHS

MOIIKOKEeHOI (pa3u npu 3aMUKAHHI HA 3eMJII0

KopcTki BuUMor# o GpyHKIIIOHAIBHOT HAIIMHOCT1 TOBUHHI TIPE IBJISITUCS
no 6soky BBII® B yactuHi uyTiauBOCTI (3a0e3medyeHHs Ipare3gaTHOCTI MpH
3aMUKaHHAX Ha 3eMJII0 Yepe3 MEePEexiTHUM OIlip, Y TOMY YHUCHi 1 uepe3 TIO0 JIo-

JMHU) 1 B YaCTUHI MPABWIHHOCTI BU3HAUYECHHS MOIIKOXeHOi (a3u. [Tommka
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py BUOOP1 MOIIKOIKEHOI (pa3u MPU3BOJUTH /10 CTBOPEHHS IITYYHOTO ABO(a3-
HOTO 3aMHUKaHHS 4epe3 3a3eMIIIOBAJIbHY MEpEeXKy, TOOTO, mepexia oaHoha3HOTo
3aMUKaHHS Ha 3eMJII0 B HEOE3MEUHINN IS ypaKeHHs JIFOJIeH 1 CTIMKOCTI ere-
KTpoOOJIaiHaHHs aBapiitHuii pexum /57, 59, 60/.

JInst AOBTUX JIIHIA pO3MOALIBLYO0LI MEPEXKI 1 MOTYKHUMHU CUHXPOHHUMH a00
ACUHXPOHHUMH €JIEKTPOJABUTYHAMH SIK HABAHTAXKCHHS CJIIJI PO3TIIAIATH MOXK-
JUBICTh 3aCTOCYBaHHS JBOX OJIOKIB 3a3€MIIIOIOUMX amapaTiB 3 Moda3HUM Kepy-
BaHHAM - Ha o4aTky JiHii B3Al, 1 B kinmi aiHii B3A2 nis 3a0e3nedyeHHs 3axu-
CTy BiJ nii Hampyrud BUOITY BIiJ BIAKIIOYEHUX B MEPEXi €JIEKTPOJBUTYHIB
(puc. 5.14).

ABC NiN2N3 Na

L

Pucynok 5.14 — ®yHkiioHajbHa cxeMa CHCTEMU ABTOMATHYHOI0 3aXMCHOTO

3a3eMJICHHA MOLIKOAXKEHO1 (pa3u I po3MoaiIbL40i Mepexi

[Tpuctpoi BubOpy momkoxeHo1 (a3u 3a MPUHIMUIIOM Jii MOXKHA KIIacH-
¢ikyBaTH 3a mapameTpamu CIpalbOByBaHHs, a caMe:

- TPUCTPOi, 10 PearyrTh Ha 3HMW)KEHHsSI aOCOJIIOTHUX 3HAYEHb HAIMpPYT
MTOITKOKEeHO1 (ha3u (a00 Ha MIABHUINCHHS aOCONIOTHHX 3HAYCHb JIBOX HEIO-
IIKO/DKeHUX (a3);

- IPUCTPOI, 1110 PEaryroTh Ha cyMy (200 Pi3HUIIO BEKTOPIB) OMOPHUX ¢a-
3HHMX HaIpyT 1 HAIPYTHU HYJIbOBOI MOCI1JOBHOCTI;

- IPUCTPOI, L]0 PEAryrTh Ha PI3HULIIO a0COMIOTHUX 3HAUEHb (Pa3HUX Ha-
IPYT 1 HAIIPYTU HYJIBOBOI MOCIIAOBHOCTI;

- NPUCTPOI, IO PEaryrTh Ha 3HWKEHHS BUIPSIMIICHOI ONIEPaTUBHOIO Ha-

MPYTH MOILIKOXKEHOT (ha3u, 0JIEP>KYBAHOTO 3 MEPEXKI, 1110 3aXUIIAETHCS;
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- TIPUCTPOI, L0 pearyroTh Ha KyT 3CyBYy MiX (pa3HMUMU Hampyramu i Ha-
IPYTHU HYJIBOBOI MOCIIIOBHOCTI;

- MPUCTPOI, IO pearyrTh Ha PI3HUIIIO a0COJIOTHUX 3HA4YE€Hb (Pa3HUX Ha-
IpYTr Mepexi (MOLKOKEHOT 1 BUllepepKaodoi (as).

Bci HaBenieHI MPUCTPOi MarOTh CYTTEBUM HENOJIK — J00pe MpalfforTh
TITBKH B CEM METPUYHHUX CHCTEMaXxX, IIPOTE€ HECHMETPIS B PEATbHUX Mepekax
3MIHIOETHCA BiZT 2,5 10 5 %, 11€ IPU3BOAUTH 10 BEIMKOI KUTBKOCTI ITOMHJIKOBHX
CIIpaIllOBaHb Ta MOTpeOye pO3pOOKU MPUCTPOIB, SIKI HE MAOTh BIJMOBIIHUX HE-

JIOJIIKIB.
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3ArAJiibHI BUCHOBKM

B po60Ti BUKOHAHO aHai3 MOOYA0BH CHCTEMH €IEKTPOIIOCTAYaHHS TJIU-
OOKHX IIaXT, PO3BUTOK SKHUX TMOB'S3aHUN 3 IMOJAJBIIOI PO3POOKOI0 pOOOUMX
TOPU30HTIB, IO MPU3BOAMUTH A0 PI3KOTO 30UIBIICHHS E€JIEKTPUYHUX HaBaHTa-
KEHb Ta BHUMAara€ pEeKOHCTPYKIli CHCTEMHU eJEKTPOIOCTAaYaHHs s 3abesrme-
YEHHS SIKOCTI1 €JIEKTPOEHEPTii MPU OYIKYBaHOMY 301IbIIIEHH] HaBaHTaXeHb. [Ipu
IbOMY PO3TJISTHYTI HACTYMHI BapiaHTH:

- MATPUMKA PIBHA pOOOUYOT HAMPYTH TEXHIYHUMU 3aC00aMHU BOJIBTOA00a-
BIIEHHS (JTIIHIMHI PEryIsSTOPH, YCTAHOBKH MO30BXHBOT KOMIIEHCAITIT);

- TIEpeBEJICHHSI CUCTEMHU BHYTPIIIHBOTO MiA3EMHOTO E€JIEKTPONOCTaYaHHs
maxTy Ha Hanpyry 10 xB;

- KUBJICHHS HOBHUX TJIMOOKMX TOPHU3O0HTIB BUKOHATH Hampyroro 35 kB
(rmubokuit BB HanpyrH 35 kB).

2. TlepeBenaeHHST BUCOKOBOJIBTHUX PO3MOIIILHUX MEPEX Ha HaMpyTry
10 kB 3amicTh 3acTocoBYyBaHOTO B 1eil yac 6 kB B yMOoBax BYTiUIbHUX Ta Pya-
HUYHUX ILIaXT NPUITyCKAae 3HAUHE 3MEHILIEHHS BTPAT €HEprii npu ii KaHamizalii
i 103BOJIsIE€ 3a0€3MEeUNTH TIEBHUHM PICT MiI3EMHUX €JIEKTPUUYHUX HAaBAHTAXCHb,
OJIHAK TaKe PIiIlICHHS HEe MOYKHA BU3HATH JOIIJILHUM I10 HACTYITHUX MPUYHNHAX:

- kiacy Hanpyru 10 kB 4acTo He ICHye B yMOBax JAIIOUYUX CUCTEM €JICKT-
pomocTadaHHs, TOMY OyJie MOTPIOHO CIIOPYHKEHHS BIAMOBITHUX ITiICTAHITIHN;

- ajanTailisi Ha OUTbIIe BUCOKHM PIBEHb HANPYTH JIF0UYOTO BUCOKOBOJIBT-
HOTO YCTaTKyBaHHS BUMAarae 3aMiHM €JICKTPUYHUX JIBUTYHIB 1 IHIIOTO BCTATKY-
BaHHS,

- Y KO)KHOMY pa3i 3acTocyBanHs Hanpyru 10 kB y migzeMHux BUpoOKax
BUMAra€ y BIJMNOBIJHOCTI 3 HOPMAaTUBHUMHU JOKYMEHTAMHU, Y3TOJKEHHS 3 Ke-
PYIOUMMHU OpTraHaAMHU.

3. HaitOinp1n mepcueKTUBHUM IS TIIMOOKUX PYIHUX MIAXT MPU PEKOHCT-
PYKIIIi CUCTEMHU €JIEKTPOIIOCTAaYaHHs Y 3B'SI3KY 3 PO3POOKOIO TITMOOKUX TOpU30-

HTIB € BapiaHT BUKOPUCTAHHS TIIMOOKOro BBOAY Hampyru 35 kB Tiibku Ha ro-
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pu3oHTH TiuOuHOW Outhiie 1000 M, 3 yCTaHOBKOIO IMiJI3€MHOi IMiACTaHIIIT
35/6 kB 1 po3mnoaiioM eleKTpoeHeprii Mo poOoYoMy FOPU30HTI 1 Jami 3 BHKO-
puctanHaM Hanpyru 6 kB. OgHak Takuil BapiaHT 10 MOYaTKy pPOOIT 13 MPOEKTY-
BaHHS i peami3anii rMOOKOro BBoAYy Hampyru 35 kB Bumarae 3MmiH Ait0YMX
[IpaBun JlepkripnpoMHarisiAoM YKpaiHu Ha BUKOHAHHS 3a3HAYEHUX POOIT.

4. BukoHaHa OIlIHKa OCHOBHUX MapaMeTpIiB 1 XapaKTEPUCTUK EIEKTPOTE-
XHIYHOTO BHCOKOBOJIbTHOT'O PYJHUYHOTO €JIEKTPOYCTATKYBAHHS BITUHU3HSHOTO
1 3aKOpJIOHHOTO BUPOOHHUIITBA 103BOJISIFOTH KOHCTATYBATHU:

- MapaMeTpu ¥ XapakTEePUCTUKH EJIEKTPOYCTATKYBAaHHA B PYJHUYHOMY
BUKOHaHHI, 110 PO3pO0JEHO Ta BUTOTOBJIEHO NMPOMUCIIOBICTIO CepiiiHO abo 3a
3aMOBJICHHSIM, JO3BOJISIOTh PEali3yBaTH BAPIaHT PEKOHCTPYKI[li CHCTEMH €J1EeK-
TPONOCTAaYaHHA IIAXTU 33 CXEMOIO TMMOOKOro BBoAY Hanpyru 35 kB Ha riaubo-
Ki TOPU30HTH IIAXTH Ta CHOPYKeHHs miacTaniii 35/6 kB Ha poboyomy ropu-
30HTI;

- TepeBara Impu BUOOpP1 CXEMU YKUBJICHHS IiJI3eMHOI miactanili 35/6 kB
BapTO BIJJIaTU BapiaHTy "OJIOK JiiHIA - TpaHchopMaTop', 0 JO3BOJHUTH BIIMO-
BUTHCS B PO3MOAUIBHOI YCTaHOBKM 35 KB y mIaxTi npu JOTpUMaHHI JIFOUUX
3arajibHUX 1 rajly3eBUX BUMOT €KCILTyaTallii i Oe3meKwu.

VY pe3ynbTari BUKOHAHOI poOOTH 3aIPOIIOHOBaHI OOTPYHTOBAHI PeKOMe-
HJAII] 11010 HOMIHAJILHUX 3HAY€Hb HANPYT KUBHJIBHUX 1 MIA36MHUX PO3IOJi-
JHHUX MEPEX TTUOOKUX PYIHMX 1 BYTIJIBHUX IIAXT 13 YPaxXyBaHHIM TEXHIYHUX
OoOMEXEeHb 3a YMOBaMM €KCIUTyaTallii; TaKoK PO3TJISIHYTI MOJIMBI BapiaHTH
po0OOTH peXXUMY HEUTpasi Mepexi, MPUCTPOIB PEICHHOr0 3aXUCTy Ta KOHTPOJIIO
130JISI1111 B CUCTEMI €JIEKTPONOCTavYaHHs IITMOOKUX IIaXT MPU BUKOPUCTAHHI PO-
6ouoi Hampyru 35 kB 13 ypaxyBaHHSM TEXHOJIOTiH BUIOOYTKY, TipHHYO-

T€OJIOTIYHUX YMOB 1 YMOB O€3TEKH.
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NMEPEJNIK YMOBHUX CKOPOYEHb

CEIl - cucrema enekTponocTayaHHs

LI — nenTpanbpHa mia3eMHa MiJcTaHIlisn

['3I1 — rosioBHA 3HMKYBaJbHA M1ACTAHIIISA

PIIIT — po3noainbunii miA3eMHUN MTyHKT

TII — TpanchopmaTopHa miACTAHIIISA

PII — po3noauibunii myHKT

KPVY — kommuiekTHa po3no/iijibHa YCTaHOBKA
ITJI3I1 — nepecyBHa AiIbHUYHA 3HUKYBaJIbHA MiACTAHIIISA
KK/ — koediiieHT KOpUCHOI Ali

I'-J1 — remepaTop-ABUTYH

TII-/] — THpUCTOPHUI IEPETBOPIOBAY-ABUTYH
[1€K — mo10BXHBO-€MHICHA KOMIIEHCALIS

JIEII — niHig enektponepeaay

ITYE — npaBuia yiamryBaHHs €JI€KTPOYCTaHOBOK

OIIH — oOMexyBau nepeHanpyru
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