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Begomocmb  paboyux uepmexetl ocHoBHoz0 koMniexma

Jluem HaumeroBarue lpumeyarue
1. | Obwue ganHwe Msm. 1(3am.)
2. | llnan HapyxHbx cemeld anekmpocHabxerus 0,4kB. M 1:500. VM. 1(3am.)
J. | Oxema anekmpuveckas ogronuHeiHas Msm. 1(3am.)
4. | Begomocmb onop Msm. 1(3am.)
9. | Begomocmb nepeceyerut BIIN—-0,4«5. Wsm. 1(3am.)

Begomocmb ccbinouHbx U npundeaembx gokymeHmoB

ObosHaveHue Haumerobarue lpumeyarue

CCHI0YHBE QOKYMEHMH

[3-98 uszq.7 [lpabuna ycmpodcmBa snexkmpoycmaroBok
Ogroyentue, gﬁ)«uenf/ue u éoexogﬁue Xene3obemorHue
Uugp 25.0017 onoptl BJ/IN 0.4kB ¢ CUT-Z u_JuweldHol apmamypol

000 "HWIEL”

DKC Anmvbom_munoBux pewerudl | [lpokragka KabesbHecyuux mpacc

1T A5—92 llpoknagka kabenell HanpsxeHuem go 35 kB 6 mparuesx

llpunazaempe qokymerms

-3C.C Cneuugukayus_obopygoBanus, usgesud u mamepuanoB.| Hsm.1(3am.)

=~3C.9P Pacyem mokoB kopomkozo 3ameikaHus

NHB.Nonogd [logn. u gama |B3am uxBNo




Obwue ykazaHug K npoekmy

Jannbi npoexkm BunosHex Ha ocHoBaHuu monocbemku U mexHuyeckux ycaobud N 30105
», ”»
om 17.04.2018, BbiganHbx AO "ObbeguHeHHbe peguoHalbHbe dJekmpudeckue cemu Toabammu .

OcHoBHbe nokazaHus npoekma:
—MOKCUMANbHas MowHocmb 40kBm;
—kpacc Hanpaxerus anekmpuyeckold cemu 0,4 kB,

—KaME20pUs HAGEXHOCMU 3JEKMPOCHabxXeHus I1—as.
lTpoexmom~ npegycmMompero 3aekmpocHabxerue coopyxeHus KHC—7 (lumepa A) niowagbio

4820 M kB. u ycmpolicmBo KomMepyeckozo y4ema Ha gpaHuue barancoBol npuHagrexHocmu.

Cemu anekmpocHabxerus Bunoswers om cywecmByowed TI1-521 PY—0,4kB 1 u 2 cexyuu n/cm

‘MIC” p-52, 62 go BPY-0,4kB KHC-7.

Cemu 0,4 kB nposoxumb om TI1-521 go onops N1 kabesem ABBlUB—1.0 4x50 8 3emse, ¢ Bubogom
Ha onopy u ycmaHoBkol Mypmb, ga//ee go BPY-0,4kB KHC-7 npoBogom CUIT 2 3x50+1x54,6 no 3gaHusm

B8 nomkax, cmotkam u onpope. BBog cemu 0,4 kB ,6 3gaHue KHC—7 ol_?/wecmﬁumb
yepes cmeHy Ha ommemke S M om ypobHa 3emau (omMemky nepeq MOHMAXOM ymouyHumb no Mecmy).

llpoxog npoBoga uepes cmewb BenosHums coenacro Y9 u [OCT P 50571.5.52-2011. B mecmax
npoxoga npoBoga yepes cmeHb Heobxogumo obecneyumb BosmoxHocmb cMeHs aaekmponpoBogku. Jng
amozo npoxog qosxer bamb BunosHeH B mpybe. C uenbio npegomBpauieHus npoHukHoBerus u
ckonneHus Bogh B Mecmax npoxoga yepes cmews caegyem 3agestibamb 3asops 8 mpybax u omBepemusx.
lpoknagky BIIN-0,4xkB Bbnossums 8 coomBemembuu ¢ munoBum npoekmom  25.0017.

B kavecmBe suHelHol apmamyps npumenera apmamypa HWIEL'.

B xoge MoHmaxa Heobxogumo cobmogamb ciegyowue mpebobaHus:

—MakcumansHas cmpena npobeca— 1,0m (npu +40 C).

—Hag npoeaxel yacmbio npobog cmoHmupoBamb HA omMemke He Huxe 5,0M.

Kabenvrbe aunuu 0,4kB nponoxump 8 3emae wa omm.—0.7M om naaHupoBourod ommemku. B mecmax
EDECEUeHUS ¢ KoMMyHUKayusmu npoioxumsb B gBycmerHbx 2oppupoBanHbx mpybax.

[lpoknagky kabeset 8 mpanwesx B semne Becmu cozaacHo munoBomy anpbomy TIT A5—92.

Ha BBoge B 3gaHue ucnosb3obaH cywecmBylowuld KOHMYpP 303eMAEHUS.

Kommepueckuil ydem ocyuiecmBasgemcs mpexpasHoMU CYemYUKaMU 3J1.9HEPUU  MPaHCPOPMAamopHo2o
Bkniovenus, yemaroBaenramu 8 PY—-0,4kB TI1-521 wa epaHuue banaHcobol npuxagiextHocmu. [poekmom
puHams cyemyuku muna Mepkyput 230 ART-03 PQRSIDN.

MormaxHeie pabome Heobxogumo Becmu cneyuanusupoBaHHoU opeaHuzayuu, umewel
gonycku Ha gaueie Buga pabom 6 cmpozom coomBememBuu ¢ npaBunamu besonacHocmu.

JemagHbe paboms Becmu 6 npucymemBuu npegemabumened 3auHmepecoBbarHbx opeaHuayud.

i TexHuYecKue peweHus, npuHamee B paboyux yepmexax, coombBememByom mpebobanugm
IKONOLUYECKLY, CAHUMGPHO—2U2UEHUYECKLX, NPOmuBOnoXapHex u gpyeux Hop, getcmByiouiux

a meppumopuu Poccuilckold Pegepayuu, u obecneyubaiom beonacHylo gag XusHu U 3gopobbsa
fogell akcniyamayuio obbekma npu CcobOGEHUU NPEgyCMOMPEHHbX paboyuMu  Yepmexamu

eponpusmul.
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1. BuBog kabess uz 3emau Ha onopy N1 3awumump wbernepom Ha Bricomy 2m.

2. Cmodxku 8 m.b, m.B, m.I, m.J] Bunosumo u3 gbyx wbennepoB 14mm, ckpenierHbx cmanbHod
nosocoi 40x5. Cmodky kpenumb K cmeHaM 3ganull npu noMowu boamob u cmanprold nosocy.
Koncmpykuuu cmoek paspabamubaiomes cmpoumenbHod 4acmbio.

* — npubasky nepeg MOHMAXOM YMOYHUMb NO MECHTy.
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Cxema @yHgameHma onopbl

Chlle—5,1-11.5

T ¢

[pumeyanrus:

1. [llog ono,g)/ CHL npegycmompemb @yHgameHm
us bemora ki. B15 u cmepxnebod apmamypt @10A400
6 coomBemcmbuu ¢ munobam aspbomom 3.320—1 Bunyck 1.

2. Ha BBoge B 3gaHus ybequmocs B Haauyuu
koHmypa noBmopHoezo 3a3emaeHus, B ciydae omcymembus
BunosHumb ezo u3 cmaabHold oyuHkoBarHoU nosoch 40x5 u
BepmukanbHex 27ekmpogoB (3wm.) uz yenoBou ouuHkoBarHOU
cmanu 40x40x5 (L=2,5M).

J. 3asemaerue onop 0,4kB BunosHumb 6
coomBemembuu ¢ Y3 u munobum apbomom 3.407-150 3C 01.
ConpomubBaeHue 3a3emaumens He boaee 30 OM.
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lposem ¢ pasHbimMu Bocomamu moyek nogbeca:

h=HB—HH
y=x/L-[h+4f, (1-x/L)]
I=(H 5~y)-Hp

Pesynbmams pacyemoB cbegexo B mabauyy.




NHNI

xanwepyeoadau xpdouo DY

.9, 8douo by

[ po3o3awuma

V., @douo b

W 9nHaneoadsu
pnmoipxoAuob
wndpbgoe prHgnwowdoy

50

3,0

3,0

5.0

BnHaxAdooo Meoadau
NoXhOW NemenH N yifg
wobogodu Abxew wndobgo |

6,0

54

6,0

9/

W BNHON328daU BWIaW ¢
pbogodu 2agod)/

4,23

2,34

1,17

1,58

W bbogodu posgbou
W02KAg qWIOHED]

A

2,68

0,38

LS

W pbogodu posgbou
MIhOW NOMENH DIWSWUI()

Hy

6193

W pbogodu posgbou
NYhOW NOMI[G DXWSWLI()

He

64.21

63.12 |62.74

6312 |61.97

J372-1118-3C

Camapckas oba., e. Tosbsmmu, KoMcoMoNbeKul patoH,

ya. [pomoBod, g. 60, cmpoeHue 6

Cmagqug| Jlucm | Jlucmob8

000 "flegan”

@opmam A3

Coopyxerue KHC—7 (flumepa A)

naowagb 48,20 M k8.

Begomocmb nepeceveruli B/IN-0,4«B.

W bbogodu
podgbou poyhow Namomg
0 mdouo ob anHEOW?ID4

55 6499 |61.89

13

12

9

12.18

W Dosgodu
piradwo BDHAUDWNIND)

m

1,00

1,00

1,00

1,00

1278

.M»/—* 12.18

BNHarUadY Unj|

verum,) IHK

venum, )| 9HK

herum, )| IHK

verum, )| 9HK

Kon yu| flucrm| Nogo- [Togn..{ Jlama

a6, | Jlumowundy

ep. | UWnuk




[Tosuyusg

HaumenobBanue u mexHuyeckas xapakmepucmuka

Tun, Mapka, 0b603HaueHu
GOKyMeHma, OnpPOCHOZC
aucma

2

Annapams asekmpuyeckue Ha HanpsxeHue go 10008

Cy—K 9J.3HEp2UU MPEXPA3HHL MHO20MAPUPHKL MPAHCPOPMAMOPHO20

Mepkyputi 230 ART-03 P

Bkmiouenus IH=5(75)A4 kn0,55/1,0;

ga9 yemaHoBku Ha wumok

TpaHcpopmamop moka — kn.0.5S 5BA

-0,66 75/5

Buiknoyamenb abmomamuyeckull mpexnosocHold ~6908 [H=80A

BAS7-35-340010

Buiknouamens aBmomamuyeckull mpexnosiocHEU ¢ MUKpONpo—

OptiMat D100N-MR1-Y3

yeccopHbiM pacuenumenem MR1. ~690B; |H=100A Ir=0,74n: tr=0,54

Isd=0,74r: tsd=0,2c

KabesbHbe u3qenus

Kabesnp cunobol ¢ amomMuHueBamu xunamu ceyeHuem 4x50 ABBLB—1.0
[OCT 31996-2012
llpoBog camorecywuii usonupoBarHbd x50+ 1x54,6 chi-2

Y 16-705.500—2006

Myoma koHueBas kabeibHas HapyxHold ycmaHoBku

4KHmn1—25/50

Mypma koHuebas kabeabHas BHympeHHel ycmaHobku

4KBmn1-25,/50

Jlunedxas apmamypa 0,4kB
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0g obopygobanus, Equruya | Kosuvec— Macca
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[lo3uyusg

Haumerobanue u mexHu4eckas Xapakmepucmuka

Tun, Mapka, 0b03Ha4YeHu

GOKYMEHMA, ONPOCHO2(
Jucma

2

Wsgenua JIKC

Jlomok neppopupobarHbid E0x150x3000

S5 Combitech

Kpawka nomoka  150x3000

S5 Combitech

[lepezopogka SEP L3000 H80

S5 Combitech

Kowconp ¢ onopoll ML ocH. 150

F5 Combitech

[lpokam yepHbix Memannob.

l/Bennep cmanbHoU eopsyekamanol 1411

[0CT 8240-97

Cmanb npokamwHas nosocobas 40x5

rocr 103-2006

Cmanb yenobas pabBrononouras 50x50x4

[oct 8509-93

Cmanb zopsyekamanas Kpyenas ouyurkoBawwas @18

[oCT 2590-88

Tpybu

Tpyba [1BX xecmkas enragkas g.50MM, msxenas

Tpyba zoppupobarHas gBycmerHas @110

XenesobemoHHbe 31eMeHmbl

Cmolika xene3obemoHHas uyeHmpugyeupoBaHHas

CHlle=5,1-11,5

CmpoumesibHpe MamepuaJbl

bemorn kn B15

Apmamypa cmepxreBas zopayekamarHas anagkas @ 104400

[0c15781-82

[logn. u gama |Bsam. unB.No

Kupnuy enuHaHbl nosHomennld

[OCT 530-80

[lecok gns cmpoumeabHbx pabom

rocr 873677 "

TpaHwes kabesnbHas 12

WHB.Nonogn
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Pacuer TOKOB KOPOTKOI'O 3aMbIKaHUS.
HcxonHble JaHHbBIE:

- TII-521 PY-0,4xB 1 u 2 cexmuu n/ct "MUC" ¢-52, 62 ;
- Tpanc(opmatopel TMI”" 400 kBA coenunenne o6MOTOK Y- Y;
- CHUII 2 3x50+1x54,6 nnuna tpaccsl - 300M.

Pacuet ToxoB kopoTkoro 3ambikanust (K.3.) mpousBoauics Ha ocHOBaHUU KHUT B.U. JIbs-
xoBa « TUMOBKIE pacyeThl Mo 31ekTpoodbopynoBanuio»; A.B bensera «Beibop annaparypsl, 3a-
LTUT U Kabeneii B ceTsax 0,4 kBy.

Cxema 3aMelleHNs TMHUY TIPEACTaBICHA NPUIOKEHHH 1.

Pacuer Toka Tpexgasnoro K.3 B Touke K1.
1. OmpeneneHue akTUBHBIX M MHIYKTUBHBIX COMPOTUBIEHUN pacYeTHON CXEMBbI:

3@ =rT +Trm+ratrk

Xz@®=XT HXm+XatXc; rme:
I'T, X T- aKTUBHOE U UHIYKTHBHOE COMTPOTUBICHUS MOHMKAIOILIET0 TpaHChopMaTopa;
I' A; X A -8KTUBHOE U UHIYKTHBHOE COMPOTUBIICHUSI TOKOBOW KATYLIKH aBTOMAaTUYeC-

/‘\
KOT'0 BBIKTFOYATES;
I w; X Ul- aKTUBHOE U MHAYKTUBHOE COMPOTHBIICHHS LLINHOMPOBOIOB;
I' K- CyMMapHO€ COMPOTUBICHUE PA3TMYHBIX KOHTAKTHBIX COSAMHEHUI;
X C- ”HIYKTUBHOE CONMPOTHUBIIEHUE BHELIHEH CHCTEMBI JI0 MOHKKAIOLIEro TpaHCchopMaTo-
pa, MPUBENEHHOE K CTYNEHH HU3LIETO HAMPSIKSHUS.
a) rt=5,7MOM - TabnuuHoe 3HaueHue s Tpanchopmaropa 400kBA
XT1=17,2MOM - TabauuHoe 3Ha4eHue i TpaHchopmaropa 400kBA
6) conpoTUBNEHUAMH [IUHOMPOBOAA T 1r; X I MOXKHO MpeHebpeyb, T.K. JJIMHA LIMHOMPOBOAA
He OoJjiee 5 M.
B) TaONMYHbIE 3HAYECHUS JJIs aBTOMATUUECKUX BbIKITIOUaTeselt ¢ TokoM pacuenutens 80A
ra =1,3mM0Mm; X A=0,86MOwm;
I') CONMPOTUBIEHHEM X C MOXHO MpeHeOpeyb, T.K. ero BIUSHHE Ha 3HAUCHUE COMPOTHUBICHUS
cxeMbl HeBennKo (He 6onee 10%).
) rk=15 MOM — 17151 pacnpeayCTpOMCTB Ha MOACTAHLIMH.
I =@) =5,7+1,3+15=22 MmOmMm
L~ X = @3) =17,2 +0,86=18 MOm
2. Toxk tpexdasznoro K.3.
Ucp.H.
Ik3(B)=V3Vr=@)2+Xs@)? ;e Ucp.H.- cpeHee HOMUHAIbHOE HaMpsKe -
g HUE CTYNEHU, Ha KOTOpoi HaxoauTes Touka K.3.
‘2%'
3
g‘ 400
XK k3 (3)= V3 V(22*%107)2+(18*%107) =8,2kA
S
S| 3372-1118-3C.3P
S
o Camapckas oba., e. Toabgmmu, Komcomoabckul paloH,
S e . [pomoBou, g. 60, cmpoeHue 6
| [ Msm | Koay| SluemiNogox) - Hogn. | Jama e R AN
St &% Cmagqug| Ji ucmoB
2 Coopyxerue KHC—7 (flumepa A) agug, fhicm | J
S S =
S| | Pa3pab. |Jlumowusa }e~ S111.18 naowago 4820 M k8. i : .
S| |/lpobep. | Uik * "\ gfleutlA11.18
S 75 d Pacyem mokoB kopomkozo 3aMbKaHUS 000 " fleganr”
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[logn. u gama |B3am uxBNo

Pacuer Toxa ognogasznoro K.3 B Touxe K2.
Pacuer TokoB ogHogaszHoro K.3. mpusenen B Tabmure 1

Tabnuma 1

Howmep HaumenoBanue u Hnuna | Conporusnenue y4dact- | ConpoTuBieHue
y4acTKa, Kparkas xapakTe- | yyacTka | ka JuHuH, OM Gbazbl
3J1eMeH- pHUCTHKA yyacTka JIVMHUH, TpaHcdopmaTopa
Ta JINHWAM, dJIEMEHTA KM r XII Zn Z+/3, OM

1 TpaHcopmarop
400kBA -- - -- 0,019

MEPEXOIHOE CO-
IPOTHUBJIEHUE KOH- 0,02 = = e
TaKTOB

2 ¢aza | anrOMHUHUEBAs XKU-
Jia MpoBOJia B BO3- 0,22 - - =
ayxe 50mm?

HyJb | amomuHUeBas xu- | 0,3
Jia IpOBOJa B BO3- 0,22 -- -- --
nyxe 50mm?

COMpPOTUBIICHUE
3 B3aUMOMHIYKIMH 0,3 -- 0,047 | -- --
(haza-Hyb

Hroro 0,46 0,18 | 0,49 0,019

AKTHBHOE CONPOTUBIIEHUE U COMPOTUBIIEHHUE (a3l TpaHCHOpPMATOpa - TAOIMYHEBIE 3HAYEHUS,
T.K HHIYKTHMBHOE CONPOTUBIIEHNE MPOBOAHUKOB HE3HAYMTEIFHO UM TPH PacyeTe MOXKHO MpeHe-
Opeun

Zn=\/(r(b+r0+r1<)2+xr12

x = 0.6L

Pacuer cBenen B Tabmuiry 1.

I3 (1) =Ud/ (Z+/3+Z4)=220/ (0,019+0,49)=431A=0,43 1 kA

3awuTa OT neperpy3ku u Tokos K.3.

Jns sawyrel muHui ot TT1-521 PY-0,4kB 1 u 2 cexuuu ¢ Harpy3skoii 40 kBt u [p=65,2A
MpenyCMOTPEH TPEXITOIOCHBIM aBTOMaTH4eCKHii BbIKItouaTenb BA 57-35 ¢ cinenyrooiumu xa-
PaKTepUCTUKAMM:
-IlapameTpsl aBTOMATa:
Homunansnoe Hanpsbxenue U=690B
HomunaneHeiii Tok In=80A
HomuHanbHas npefeibHasi OTKII0Yaomas CriocooHocTh [cu=20kA
HomunaneHas pabouas oTkirouaroias cnocodHocTs Ics=100%Icu=20kA
Tok pacuenurens 3auThl OT neperpy3ku I[H.p.=80A
3awmra ot ogHodasnoro K.3. Ik3 (1) >3 Iu.p.
0,431xA > 0,240kA
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[punoxerue 1

Cxema 3ameujeHus AuHUU giasg pacyema mokob K.3.

CxeMa 3ameweHus giaa pacyema mpexpasHozo K3

CxeMa 3amewjeHusi g pac4ema ogHo@asHozo K.3.

Ucep.H.
V3 Zm [k Zam xXn
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