1.2 Acxo0Hble OaHHble

1. OaHHbie o cemu: U, =10kB; Py, = 27 MBm; cose,= 0,9, mun cemu —
kadenbHas.

2. CodcmbeHHble HYxdbl: Py, = 0,25 MBm; cose,= 0,9.

3. lMompedumenu: 1-0 kamezopuu — 20%; 2-u — 30%; 3-u — 50%.

L. Cucmema C-1: Py = 800 MBm; X.= 0,6.

5. /luHuu cbasu c cucmemou C-1: U, = 110 kB; n = 2 wm,; L = 60kmM.

6. Hazpyska PM: N° 1-3/4 MBm;

N° 4-8/3 MBm
7. MuHuMansHoe cederue kadens om PM 8o TM: Smin=35 MM~
8. [Nauva kadens om wux n/cm do PM: =18 kM.
9. CuHXpoHHbIE KOMNeHcamopsl omcymcmbyiom.
10. Homep zpaduka: &

%P
10T

HzMax

20 1 - -

-4 L .
Al =0

TR | | I

40 7

20T

Muk Hazpysku npuxodumca Ha nepuod bBpemenu ¢ 12 do 18 4acoBh u

cocmabnasem 27 MBm.
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1.3. Boidop 3nekmpuyeckou cxemsl [1C
1.3.1. Betdop npuHuunuanbHoU cxeMbl NodcmaHuuu

Nna cmpoumenscmba nodcmaHuuu Beidupaem (MoneHckyw odnacmb. BuidpanHas
meppumopus odnadaem cnedywwumMu XApPAKMEPUCMUKAMU: cpedHAs meMnepamypa
3umol: -7,6°C, nemom: +16,5°C [5, c. 16]; knumam yMepeHHO KOHMUHEHMANbHLIU;
omHocumcs K u3deimoyvHo ybnaxHaeMmbiM meppumopusM, ocadkob om 630 do 730 MM
B 200, donbwe B cebepo-3anadHou 4acmu — 2de 4Yawe nNPoxodsM  UUKAOHLI,
Makcumym nemoM; cpedHezodoboe konuyecmbo dHeu ¢ ocadkamu om 170 do 190;
HopMamubHas monwuHa cmeHku 2ononeda 6na Beicomsl 10M Had nobBepxHocmblo
3emnu cocmabnsem 15 MM.

MowHocmb mpaHcpopMamopob Buidupaemcs mak, 4modbl NpU  OMKAKYEHUU
Haudonee MowHo20 u3 Hux Ha Bpems pemonma unu 3amebl, ocmabwuecs & padome,
C yyemoM ux donycmumou abapuuHou nepezpysku u pe3epba no cemam HH,
odecneyubanu numaHue Hazpysku.

Ha nodcmanuuu umeemcs dba HanpsaxeHus 110 u 10kB, numaHue npoucxodum no
dbym nuHuam cbasu c cucmemou (-1, no3moMy NPUHUMAEM NPUHUUNUAALHYK CXeMy

MNC, usodpaxeHHyw Ha puc. 2.1

Py 110 kB

T1 T2

Py 10 xB

3 PIl mo 4 MBt
8 PI1 no 3 MBt

Co0.H

Puc. 2.1. MNpuHuunuanbHas cxemMa noGcmaHuuu
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1.3.2. Buidop Yucna, muna u MowHocmu 2nabHbix mpaHcpopMamopob
Beidop 4ucna, muna u MowHocmu 2naBHbix mpaHcdopmamopod nodcmaHuuu
dydem npobodumb ucxods u3 aHanula CYymoYHbiXx 2paduxkod Hazpysku, kKomopble

npubedeHbl HUXe Ha puc. 2.2.

O/OPHZMDX
10071

all o

- L .
&0 =0

. | | F—

40 7

201

|
] 4 2 12 le 20 24
Puc. 2.2. CymoyHbil 2paduk Hazpysku cemu 10 kB B 3uMHUU u nemHul nepuodsl

Ona  Bbidopa  MowHocmu  2nabHeix  mpaHcpopmamopob  HeodxoduMo
onpedenumbCs C MaKCUManbHoU MOWHOCMbI0 npomekaiuieu yepes
mpaHcdopmamopsl: P .= 27 MBm. Tk. He ycmaHoBneHsl ucmoyvHuku peakmubHou
MoWwHoCmu, nonHas MowHocmb dByxodMomoyvHoz0 mpaHchopmamopa, Moxem dbimb

nonyyeHa u3 zpapuka axkmubHou MowHoCmMu Ha2pysku: Sy = Pz/cosq), 2de
cosep =09

Tadnuua 2.1 — PacyemHble MowHocmu mpaHcdopMamopa (3uma)

Aty 0-2 | 2-4 | 4-6 | 6-8 | 8-10(10-12|12-14 | 14-16 | 16-18 | 18-20| 20-22| 22-2L4

Po, MBm 16,2 | 16,2 | 16,2 | 16,2 | 21,6 | 21,6 | 27 27 27 216 | 16,2 [ 16,2

Pew MBm 0251025(0251025(025|1025|025(025| 025 | 025|025 | 0,25

Py MBm 16,45 116,45 16,45 | 16,45 (21,85| 21,85| 27,25 27,25 | 27,25 | 21,85 | 16,45 | 16,45

Sy, MBA 18,28 | 18,28 18,28 | 18,28 |24,28( 24,28 30,28 | 30,28 | 30,28 | 24,28 | 18,28 | 18,28

Tadnuua 2.2. — PacyemHble MowHOCMU mpaHcpopmamopa (nemo)

At u 0-2 | 2-4 | 4-6 | 6-8 | 8-10|10-12|12-14 [ 14-16| 16-18 | 18-20| 20-22| 22-24

Pne, MBm BS|1B5|1351135(162 162 | 216 [ 216 | 216 | 16,2 | 135 | 135

Pew MBm 0251025(0251025(025|1025]025(025| 025|025 (0,25 | 0,25

Py MBm 13,75 (13,75 13,75 [ 13,75 | 16,45 16,45 | 21,85 21,85 | 21,85 [ 16,45 [ 13,75 | 13,75

Sy, MBA 14 14 14 14 |(18,28(18,28|24,28|24,28| 24,28 | 18,28 | 14 14
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PucyHok 2.3. Tpaduku HOZ2py3ku nonHoU MowHocmu mpaHcpopmamopa chasu

Mony4eHHas ™MowwHocmb Odydem npomekamb B cayvae Bbixoda odHo20
mpaHcdopMamopa u3 cmpos, u Bca Hazpy3ska dydem meyb Yepe3 oduH
mpaHcdopmamop. Kozda xe oda mpaHcpopmamopa dydym & padome (HopManbHbIU
pexuM), no kaxdomy mpaHcpopmamopy Oydem npomekamb NonobuHa noay4eHHoU

MOuWwHOCMU.

Takum o0pa3om, HaudoNbwas MOWHOCMb, npomekaknuwas yepes
mpaHcpopmamop, cocmabnsem 30,28 MBA & abapuuHom pexuMe 3uMou.

Mo madnuue 5.18, npednonoxumensHo ycmaHabaubaem wa [IC  dba
3ByxodMomoyHbIx mpaHcdopmamopa TPAH 25000/110 ¢ HOMUHGALHOU MOWHOCMbI
Seovmp-pa = 25 MBA (puc. 23). [lna mpaHcdopmamopob ¢ pacwenneqHol odmomkol
donyckawmca me Xe Nepezpysku, OMHECEHHble K HOMUHAAbHOU MOWHOCMU Kaxdou
Bembu, ymo u dns mpaHcpopMmamopob ¢ HepacwenneHHod odMomkou [5, nyHkm 1.8].

B HopManbHoM  pexuMe padombl  S,,,=2-25=50 MBA, cnedobamenbHo,

nepezpy3ok Hem. [lpoBepuM daHHbiu mpaHchopmamop no abapulHou nepezpyske
3uMou, koz0a o0duH mpaHcpopMmamop omkAawyeH (S,,,=25 MBA), dns 3mozo

onpedenuM Ko3pdUUUEHM HA4YaNbHOU Hazpy3ku mpaHcdopmamopa K,no dopmyne:

| \/812At1+...+SmZAtm
1=
Spom-mp—pa M+ +AL
_i\/18,282-8+2A,282o4+24,282-2+18,282-l+ 0869
"2 8+L+2+h '
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Onpedenum  npedBbapumenbHoe  3Ha4eHue  kKo3dduuueHma  Nepez2pysku

mpaHcdopmamopa K,

1 (S,")?Ah, +..+(S.')*Ah : 2
\/ 1 1 p P K 1 16-30,28 1211

Ah, +..+4h, 27 os 6

SI'I'](IX
CpabHum K, ¢ (0,9'Kmux)3Kmux = s

HOM

K - 30,28

max

=121, K -09=1211-09=109

' TIT2 '
Tak kak K,' > 0,9 Koo mo Kipg'2 = K,' = 1,211

[Jonycmumocmbs  abapuuHblx  nepezpy3ok  mpaHchopmamopod  knacca
HanpsxeHus do 110kB BkawyumenbHo Moxem onpedenambca B 3aBucuMocmu om
3HOYEHUS HAQ4G/AbHbIX  HO2PY30K NPU  Pa3/UYHbIX  3HAYEHUSX  MeMnepamypsl
oxnaxdawweu cpedsl 0, CoznacHo MOCT 14209-85 u3 madauubl 9 (K, = 0,869)

Boidupaem 3HaveHue K, = 0,9 npu 0,,, = -10°C u npu h=64 donycmuMsix aBapuuHbix

oxn

Bap. TUT2
NEepezpysok NOAYYAEM 3HAYEeHUe Kyo® = 1,6, CpabHuM 3Ha4eHus KS[”DK(M()
Bap.
donycmuMbIM 3Ha4eHueMK; 3™
TAT2 Bap.
Ecau Kg[”:(pm”<K§°§0”nep, MO MPaHcGOpMAmop MOXem NepezpyxambCs No

3adaHHOMY 2paduky Hazpysku: 1,211< 1,6.
[lanHbll mpaHcopmamop TPAH 25000/110-Y1 npoxodum npoBepky ycnewHo u
ydobnembopsem BceMm ycnobusm  padombl.  3aHECEM  HOMUHQAbHbIe  GAHHbIE

mpaHchopmamopa b madn. 2.3.

Tadnuua 2.3. — HoMuHaneHele daHHbie mpaHcdopmvamopa TPAH 25000/ 110-Y1

S, MBm Uy, kB U,, kB AP,, kBm | AP,, kBm U, % l,, %o

K? X!

25 115 10,5 27 120 10,5 0,7

BeiBod: B 3mod 2nabe Buidpanu npunuunuansHyl cxemy MC 110/10 kB, makxe
npou3bedeH pacyem cymoYHbix 2padukod Hazpysku, No KomopbiM Obinu BbIdpaHs
4ucno, mMun U MowHocmb 2nabBHbiXx MpaHcopmMamopoB nodcmaHuuu C Y4emoM ux

nepezpy3o4HoU cnocodHocmu.
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1.4. Beidop 3nekmpuyeckux cxeM PY Bcex HanpsxeHud
1.4.1. Boidop 3nekmpuyeckou cxeMbl OPY-110kB

CoznacHo pekoMeHdaQuusaM NO  NPUMeHeHUlw munoBblX  NPUHULUNUAALHBIX
3nekmpuyeckux cxem PY [IC 35-750 kB (20102.), onpedensiowuM dakmopoM dns
Boidopa 3nekmpuyeckou cxeMbl Ha BbicweM HanpsxeHuu dydeM cHUMAMb: YUCAO
npucoeduHeHuU, HadexHocmb 3nekmpocHadxeHusa u nepcnekmubul paszbumus. [ns
paHee BbidpanHHou cxembl MC  umeeM 4vembipe npucoeduHeHuss — 2 AuHuu cBA3u
cucmemod, 2 mpadchopmamopa  [3].  CoznacHo  HOpMOM  MEXHO/102UYECKO20
npoekmupoBarHus nodcmaHuuu u munobBeiM cxeMaM Ha HanpsaxeHuu 110 kB npu
konudecmbe npucoeduHeHuu pabHoM 4vembipeM BbidupaeM cxemy 110-4H dba dnoka
¢ BoiknyamensMu u HeaBmoMamu4veckol nepeMblkol co cmopoHbl AuHul [1]  (puc
3.1).

g ",

i ™
= %=1
=l =il
(o] gl T {7 ]
I, Il
\- | &‘-_1
»—?l\-||| -—fJ\-|||
L]
—L7—CH|' I

Puc. 3.1. Cxema PY 110kB: [6a dnoka c Beiknwvamensmu u Heabmomamu4eckoU nepembi4koU €O
CMOPOHbI AUHUU

0Odnacmb NpuMeHeHust makou cxeMsl pacnpedenumencHele ycmpoucmBa Ha 35-
220 kB, mun TNC: mynukobaa unu ombembumenbHas. [ocmouHcmbamu cxeMsl
abnamca Hanudue Heabmomamuyeckou nepembidku, komopas no3bonsem BeiBodumb
odopydobaHue & peMoHm 0e3 ocmaHobku numaHua nompedumeneu. B HopManbHOM
pexuMe pasbeduHumenu B HeaBmomamuyeckoU NepeMbl4KE  OMKAKYEHb, a
ocmanbHble pasbeduHumenu, a makxe Beiknwvamenu B cxeme  BkAwYeHs.

[lepeMblyka 3aMblkaemcs NPU OMKAKYeHUU 00HOU u3 AuHUU, 4modbl ocmabumb B
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padome oda mpaHcpopmamopa. Bo3MoxHO pacwupeHue cxeMsl € odHou unu dbyms
cucmemamu  CW (¢ odxodHou cucmemolU wuH, nudo 0e3 Hee). [lpu 3moM
yqumsibawmes  cnedywwue  koHcmpykmubBHble  ocodeHHocmu: nod  kaxdoe
npucoeduHeHue, Bkaw4as nepembiuky, npedycmampubawm omdenbHYylw AYeuky,
aHanoz2u4Ho komnoHobku cxeMm c odHou — dbyms cucmemamu CL; kaxdeiu y4acmok
owuHobku Mexdy Bbiknw4amensaMu U peMoOHMHOU nepeMbldkoU Beinonanawm & Bude
omdenbHoUu cucmeMsl unu cekuuu cucmemsl CW; pasbeduHumenu co CMOPOHLI
npucoeduHeHuss AuHUU u mpaHcpopmamopod ycmanabaubawmes nod BbixodHbIMU
NUHeUHbIMU  nopmanamu. [lpu NO3MANHOM  pACWUPEHUU  CEKUUOHHbLIU  uAu
wuHocoeduHumenbHbiu Beiknwvamens ycmanabaubaemca b A4euke nepeMbivku.
Omka3 naunuu unu  Boiknwvamens npubodum Kk omkAKWYeHuw no 0GHOMY
mpaHcdopMamopy Ha Bcex cMexHbix [0, NOGKAKWYEHHbIX K GAGHHOU AUHUU.
Paccmampubaembie omkassl  He  donaxHel  npubodumb K 02paHUYEHUl
3nekmpocHadxeHus nompedumeneu npu docmamoyHoOU HA2PY304HOU cnocodHocmu
ocmabwuxcs B padome mpaHcpopmamopoB, a makxe deucmbuu ABP Ha cmopone
HH HanpsxeHnus mpaHcopMmamopa. (xemMa npocma, 30QHUMGEM  MUHUMAAbLHO
omyyxdaeMbie € yy4emoM Konudecmba npucoeduHeHuu, HadexHd U 3KOHOMUYHQ,
docmamo4Ho wupoko npuMeHsiemcs b peanbHo cywecmbywwux nodcmaHUUAX.
Hedocmamku cxeMbl — OMHOCUMEAbHAA CAOXHOCMb PACWUPEHUS CXEeMbl NpU
ybenuveHuu 4ucna npucoeduHeHuu. Ecmb Bo3MoXHOCMb NOAHOU  ocmaHoBku
3nekmpocHadxeHus b cayvae, kozda oduH dnok Buibeden B pemoHm, a Ha Bmopom

npoucxodum abapus.

1.4.2. Boidop 3nekmpuyeckou cxemsl PY-10kB

CoznacHo pekoMeHdauusaM NO  NPUMEHEHUW MmunoBblx  NPUHLUNUAALHBIX
3nekmpuyeckux cxem PY T[IC 35-750 kB, dna odecneyveHus 3nekmpo3Hepzueu
MecmHblXx nompedumenel u codcmbBeHnHbix HYxO Ha [C ucnonb3sywmes PY 10(6) kB
[3]. TMpuMensomcsa cxeMbl ¢ odHol, GBYMS, YemslpbMa  CeKUUOHUPOBAHHbLIMU
cucmemamu (L. CekuuoHHbIU Bbikn4amenb HOPMANbHO Gepxam OMKAKYEHHbIM BN
ozpaHuyeHus mokoB K3. Yucno npucoeduHeHul K 00HOU CeKuuu He QOAXHO
npebbiwamb 7-8.

Cxema «0be, cekuuoHupobaHHbie BbikawyamensiMu, cucmemsl wuH» (10(6)-2)

npuMeHsiemcs npu 0Byx mpaHchopMamopax C pacwenneHHbIMU 0OMOMKAMU UAU NpU
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cdBoeHHbIx peakmopax, npucoeduHeHHbIX Kaxdbll K dByM cekuuam. B daHHOU cxeMe
donyckaemcs ycmaHobka Ha BBode 10(6) kB dononHumenbHbIx mMpaHcpopmamopob
moka. B npoekmupyemou noHuxawweu [IC ycmanoBneH mpaHcdopmamop ¢

pacwennerHHbiMu odMomkamu HH, noamomy cxema 10(6)-2 Ham nodxodum (puc.3.2).

HoZH HOSH HoZH HOSH
Ly i e N o
§ ¢
10xB I;I Ii\ N ﬂ}( ooy ]

7
P | I
AsEL
@ Il 8

Puc. 3.2. Cxema PY 10kB: [1Be oduHo4YHble, cekuuoHupobaHHbie Bbikal4amensMu, cucmeMsl WUH

1.4.3. Boidop cxeMbl numaHua codcmBeHHbIX HYxA.

Cocmab nompedumened codcmbenHbix HYyxd (CH) MC 3aBucum om muna
nodcmaHuuu, MowHocmu mpaHcdopmMamopod, Hanuyuu CUHXPOHHBIX KOMNeHcamopoB,
muna 3nekmpoodopydobaHus. (pedu nompedumeneu (H MoxHo Bbidenums:
3nekmpodbuzamenu o0d8dyba mpaHcdopmamopob; odozped  Buiknwvameneu U
npubodob; nodozpebd npubodob pasbeduHumenedq, omdenumeneu,
Kopomko3aMbeikameneu, wkapa 3axumod; nodozped wkadob KPY, ocbeweHue u
Benmunauua 3PY; cucmembl cBA3u u menemexaHuku; abapuuHoe ocbeweHue;
cucmema noxapomyweHus; ocbewernue OPY 110 u 220kB; nodozpeb peneuHozo
wkada. MowHocmbe nompedumeneu CH Hebenuka, noamoMy oHuU npucoeduHAlMCA K
cemu 380/220B, komopas noAy4aem NUMAHUE OM NOHUXARWUX MPAHCHOpMamopob.

Beidop 4ucna, munob u MowHocmu padoyux u pesepbHbix mpaHcpopmamopob.

Ha dbyxmpaHcpopMamopHsbIx nodcmaHuusx ycmaHabaubawm dba

mpaHcdopMamopa CH co ckpbimbiM pe3epboM. Kaxdbiu mpaHcdopMamop padomaem

/lucm

050/14-N3

Uzm. | /lucm Ne dokym. llodnuce | Aama




Ha cBow cekuuw cdopHbix wuH. Cucmema wuH 0,4 kB — odHa cekuuoHupobaHHaS
cucmema wuH. Mexdy cekuuaMu npedycMompeHo ycmpoucmbo ABP (puc 3.3).
Buidop cxembl numaHus codcmbBeHHblx  HYxd nodcmaHuuu  3abucum  om
NPUHAMO20 Ha nodcmaHuuu onepamuBHozo moka. Ha npoekmupyemou nodcmaHuuu
NPUMEHSIEMCA NOCMOSHHBIU ~ onepamuBHbil mok (nodcmaHuus 110kB ¢ 4ucnom
Boikniwqameneu BH donee mpex; coznacHo «[lonoxeHuw o eduHoU MexNOAUMUKEe»
dns Hobeix IC ¢ BH 110 kB, npuMeHsamb nocmosiHHbIU onepamuBHbIU Mok dns HoBbIx
odbekmoB). Ha daHHoU nodcmaHuuu mpaHchopmamopsl codcmberHbix HYxd TCH

npucoeduHsalmca kK wuHam 10kB.

Yo

i

ABP 5]
~__, 380/220B

ﬁ[][] I 0

Puc.3.3. Cxema numaHua codcmbBeHHbix HYxd nodcmaHuuu ¢ onepamuBHbIM NOCMOSAHHBIM
MOKOM.

Kaxdblu mpaHcpopmamop Bbidupawom no nonHou Hazpy3ske codcmbBeHHbIx HYxa,

10xB

10xB

NN

10xB

N\

mak kak npu nobBpexdeHuu odHo20 u3 Hux ocmabwuuca B padome donxeH
odecneqyumb numaHue Bcex nompedumenedu.

TpaHcpopmamop codcmbBeHHbIx HYXG donxeH dbiMb pACCHUMAH HAQ MOWHOCMb C
y4yemom ko3pduuueHma  abapulHbix nepezpy3ok pabHbIM 1,3 (3ns
mpaHcpopmamopob ¢ cyxol (Bo3dywHou) uzonsuuel):

S
Sipgy = = 02??3 = 213,68 KBA

Beidupaem 3Ba mpaHcdopmamopa: TC3$-250-10/0,4-Y3.

HoMuHanbHble daHHble BbidpaHHo20 mpaHcdopMamopa npubedeHsl B madauue 3.1.
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Tadnuua 3.1 — HoMuHanbHble daHHbie dn8 MpaHcopMamopa

NluanasoH
. pezynupobaHus
SHDM’ KBA UbH’ KB UHH’ KB APX’ KBm APK’ KBm UK’ /O HUnpﬂ)KEHUFI
om
HOMUHO/bHO20
250 10 0,4 0,69 3,9 6,0 NBB +2x2,5%
Tadnuua 3.2. — Hazpyska codcmbeHHbix HYxd [1C
MonHas
Bud nompedumens MmeIC, konuvecmBo, MowHoCMb, cosQ MOWHOCMb
kBm-4/ 208 ed kBm !
KBA
0ddyb u
oxnaxdeHue 13,1 2 26,2 0,85 30,82
mpaHcpopmamopoh
Odozpeb 0ONY 54,7 1 54,7 1 54,7
Odozpeb u
ocbewenue 0MNY 60,5 1 60,5 1 60,5
Odo2peb
noMeueHus 0BB 16,5 L 16,5 L 16,5
Odozpeb 3PY 6,0 1 6,0 1 6,0
HopyxHoe 15 1 1,5 1 15
ocbeweHue
Bewmunsiuus 2,8 1 2,8 0,85 3,29
aKKYMYAsmopHoU
OBo2ped ] 14x1,28 17,92 1 17,92
Beikntovamened
Obozpeb - 6x0,38 2,28 1 2,28
pasbeduHumened
Annapamsl cbs3u L8 1 L8 1 L8
U meneMexaHuku
Mmozo: 198,31

B pamkax y4edHozo npoekmupobaHua cose ocbemumenbHoU u omonumensbHoU
Haz2py3ku npuMeM pabHbiM 1. [ns dbuzamenbHou Hazpy3sku 0,85.

Smi=198,31 kBA- cymmapHas MowHocmb Bcex Hazpysok codcmbeHHbix HYXA.
[lpumeM ko3dpduuueHm odHobpeMeHHocmu Hazpy3ku 0,8.

Tozda S,,.= 0,8*S,,=0,8%198,31=158,65 kBA.

Buibod: B danHou 2nabe dbinu BeidpaHbl cxembl PY B coombBemcmbBbuu ¢ munobeimMu
cxeMamu Bcex HANPAXEHUU, @ MAkxe CxeMa numaHus nompedumeneu codcmBeHHbIx
HYxd nodcmaHuuu. bein npousbedeH Beidop 4Yucna, muna U MowHocmu
mpaHchopmamopa  codcmbeHHblx  HYx3, 4@ MOKXe paccyumanu  Hazpysky

codcmbBerHbix HYxa [1C.
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1.5. Pacyem mokob kopomkoz0 3aMbikaHus

[lpu 3kcnayamauuu 3AeKMPOCMAHUUU U 3neKmpu4eckux cemeu B  Hux
docmamoyHo 4acmo Bo3Hukawm KOpomKue 3aMblkaHus, komopele ABaswmca odHou
U3 0CHOBHbIX NPUYUH HOPYWeHUS HOPMANbHO20 pexuMa padombl 3nekmpoycmaHobok
u 3Hepzocucmemsl B uenom.

Toku K3 ¢ yyemom deucmbua ycmpoucmb peneuHou 3awumsl O0B8bIYHO
cywecmbByiom He3HayumensHoe Bpemsa (0,05-5c), Ho ux npuxodumcs mwamenbHO
paccqyumbibamb U yyvumsibambs BBudy moz0, 4mMO u3-3a UX MEpPMUYEeCK020 U
3nekmpoduHaMuyveckoz2o0  Bo3zdeucmBus  Bo3MoxHbl  cepbe3Hble  nobpexdeHus
3nekmpoodopydobaHus,  Bedywue k  omka3y ocHoBHozo  odopydobaHus
3nekmpoycmaHobok, abapusM Ha 3nekmpocmaHuusx U nodcmaHuusx, a B xydwem
cAy4ae — U K cucmeMHeiM abapusm.

Pacyembl mokob K3 Heodxodumbl dns oueHku u Beidopa 2nabHbix cxem
3nekmpuyeckux  coeduHeHUU  37eKMpocmaHuuu u  nodcmaHuuu;  Buidopa
3nekmpuyeckux annapamod; oueHku nobBedeHusa nompedumeneu npu abapuuHbix
ycnobusax, onpedeneHus  donycmumocmu M020  UAU  UHO20  pexuMg,
npoekmupoBaHus u Hacmpouku ycmpoucmb peneuHou 3awumsl u abmomamukuy;
npoekmupoBaHus 3a3emaawwux ycmpoucmb; Beidopa paspsadHukobd; aHanusa abapuu
B 3nekmpoycmaHobkax u B 37ekmpuyeckux cucmeMmax; adaausa ycmouyubocmu
padomsl 3HepzocucmeM [6].

[lpu pacyeme moko® K3 odbi4HO npuHumawm pad donyweHuld, He BHocawuX
cywecmbBeHHbIx NnozpewHocmeu B pacyemsl, @ UMEHHO:

—npeHedpezaeM  akmubHeiMu  conpomubneHusmu  3neMenmoB  cucmeMsl
(ucknyeHue cocmabnsiwm kadenbHbie AUHUU, Y Komopblx akmubHoe conpomubneHue
npebbiwaem uHdykmubHoe);

—npeHedpezaeM HaMazHu4uBawwumu mokamu cunobbix mpaHcpopmamopob;

—He y4umbibaeM eMkocmHble npoBodumocmu 3neMeHmoB Kopomko3aMKHYmoU
cemu;

—He y4umbiBaeM MOK HA2PY3KU, NUMAKWUU MOYKY KOPOMKO20 3AMbIKAHUS.
AcuHxpoHHble dBuzamenu unu ododweHHyw HA2Py3ky, ydaneHHsie om moyku K3 3a
conpomubneHueM npomsAXeHHbIX KadenbHbIX AUHUU, mpaHcdopmamopob, peakmopob

u dpyz2ux 3nemeHmob 3nekmpuyeckou cucmeMsl, MOXHO He yyqumbibame Bcnedcmbue
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ux ™anozo BausHua.  [lpuHsmble  donyweHus npubodsm Kk  HekomopoMy
npeybenuyeHurn mokob kopomkozo 3aMbikaHusi, HO B odweM cayyYae nozpewHoCmb
pacyemob He npebbiwaem 10%, 4mo donycmumo.

WcxodHaa cxema cemu npedcmabnera Ha puc.b.l.

Puc.4.1. McxodHaa cxema cemu

PacyemHas cxeMa 3aMeweHus nodcmaHuuu dns pacdema mokoB kopomkozo

3aMbikaHus npedcmabnena Ha puc.bt.2.

Ec
X
X1 X2 | crynenn
K-1 110 kB
X1B X1B
XTH1 XtH2  XTH1 XTH2
k-2, Il crymens
10 kB

Puc.t.2. CxeMa 3aMeweHus nodcmaHuuu
[lna Ha4vana Heodxodumo npubecmu napaMempbl CxeMbl K 8a3ucHbIM ycnobuam:

1. 3adaeMcs 0a3o0bou MowHOCMbI:

S, =400 MBA
2. ba3obbie HanpsaxeHus Ha kaxdou cmyneHu onpedenseM nNo  wkane

EpeaHEHOMUHG/'IbeIXI

U, =115 «B
U, =105 B
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3. OnpedenseM da3obbie moku HA KAxdoUu CMYneHu:

=t =00 oA
NERITRENER
% 400 5199 kA

| —_ 26
"B, 3105

Pacyem conpomubneHuu 3nemeHmoB cxeMbl npobedem B omHocumenbHbIx

eduHuuax npu BeidpaHHbIX dasucHeix ycnobusx.

— conpomubneHus AuHuU:

N s =0,4-60- 400 =0,73 0.e.
1 2 1 2
Bl

X =X =X

Ut 4o

— conpomubneHua odMomok cunobozo mpaHchopMamopa C pacwenneHHou

oOMomKoU:
X% =0125-U,; ,,% =0,125-105=131%
Xy %o =175-Uy Y =175-105=1837%

X% Sy 131 400

= = =0,210.e.
18 100% S, 100 25

X% S, 1837 400

= =29k oe.
"™ 100% S,y 100 25

lna onpedeneHusa peakmubHozo conpomubneHus cucmemsl, HQudeMm NOAHYH

MOUWHOCMb 3MOU CUCMEMBbI:

P _800_ 888,89MBA

cosp 09

S

C1 HoM =

ConpomuBneHue cucmeMbl onpedensemcs no cnedywwed Gpopmyne:

S
X =X e =06- 400
888,89

s *Uuon S

=0,27 0.e.

C1 HoM

B daHHOu cxeme 3aMeweHus npuHumaeM E =1

1) Mpou3bedemM pacyem moOKA KOPOMKO20 3aMblkaHus dns mouku K-1 (puc.

L1).
X, - X -
X :xm+—¢L—£—:027+911311:05350e
* 3kb1 XL1 +XL2 0,73+U,73
| = £, :——l——=1570e.
1 X,y 0,635
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I =1-1,=157-201=317kA

nok-y "1
HaudeM dns paccMampubaemMo20 KOPOMKO20 3aMbIKAHUS YddpHbIU MOK:

| g1 =\/§'Kgm 1 =42-1608-317=7,21kA, 23e K — uBapHell Ko3¢gduuueHm

No(K-1)
[11, madn.3.8, cmp.150].

2) PaccMompuM kopomkoe 3ambikaHue B moyke K-2.
X =X, +X,=021+294=3150e.

T

X =X +X =0635+315=37850e.

¥ 3kB2 * kb1 T

. E
=S N PV
" X, 3785

I =11 =0264-2199=581kA

nok-2 "2 B2
HaudeM dns paccMampubaeMoz20 KOPOMK0O20 3AMbIKAHUA YdapHbIU MOK:

o = V2K -l =42-1369-581=1125kA,  2de K, -  ydapHbli

Nno(K-2) 4o
ko3dppuuueHm [11, madn.3.8, cmp.150].

Tak Kak Ha4yanbHoe 3Ha4YeHue nepuodudveckou cocmabasiweu mMoka K.3. Ha
wuHax 10 kB He npebbiwaem MakcuMansHo donycmuMozo 3HaveHus (5,81<20), mo B
ycmaHobke mokoozpaHuyubanuwezo peakmopa Hem HeodxoduMocmu.

Buibod: B danHou 2nabe dbin npousbedeH pacyem mokoB K3. 3mo Heodxodumo

dns Beidopa u npobepku BbicokoBonbmHO20 KOMMymauuoHHoz20 o0dopydobaHus,

mpaHcpopMamopod moka u HaNpSXEeHUS.
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1.6. Boidop 3nekmpuyeckux annapamob
1.6.1. Beidop Bbikniovameneu

[Nna npoekmupyeMou nodcmaHuuu npednonazaemcs ycmaHoBka 3nez2a30Bbix
Beiknodameneld Ha Hanpsxeduu 110kB u Bakyymubix — Ha HanpsxeHuu 10kB [1,
n.10.9]. MNMpuyeM npednonazaemcs ycmaHobka Beiknyamenel Ha 10 kB — BHympu
noMeweHus, Ha OPY 110 kB — HapyxHou ycmaHobku.

Ycnobua Beidopa Beiknwvameneu:

1. Mo HOMuHaNbHOMY HANPSAXEHUH:

Ugcm < UHOM
20e Uycn — HOMUHO/bHOE HanpsxeHue 3nekmpoycmaxobku (uenu).
U,,» — HOMUHO/NbHOE HANPSXeHue 31ekmpoannapama

2. Tlo dnumensHoMYy MOKY: Igs max < Luow

I, ,yv— HOMUHONbHLIU MoK Bbikayamens (deucmbywwee 3Ha4eHue), KomopbiU
MOXem HeozpaHuyeHHo donzoe Bpems npomekamb No annapamy Npu 020B0peHHbIX
meMnepamypHbix ycnobusx okpyxawweu cpedsl.

3. no omkAw4awuweu cnocodHocmu:

3.1. Mo ycnobuw omknwyeHus nepuoduyeckou cocmabaswweu moka K3:

In't < Lomkn.om

20e [, — deucmbywwee 3HaveHue nepuoduyeckou cocmabnswoweu moka K3
dna momenma BpemeHu T nocne ez2o Bo3HukHobBeHusa. B PY Bcex HanpsaxeHuu
nodcmaHuul I, MoxHo cyumamb pabHbiM cBepxnepexodHoMy moky K3 (3deck [,y —
nepuoduyeckas cocmabnfiwas mMoka KOPOMKO20 3aMblkaHus 3ad nepBuil nepuod
BpeMeHu nocne BosHukHobBeHus K3). T — HauMeHbwee bBpems om Hayana K3 do
MOMeHMa pacxoxdeHus dyzozacumensHbix KoHmakmoB, pabHoe:

T = Umin t L,

20€ tyn = 0,01 ¢ — MuHUManbHoe Bpems deucmbus peneuHol 3awumbl,

tcg. — codcmbeHHoe Bpema omkawyeHus  Bbikawyamens.  KamanoXHbiu
napamemp.
Iymknvom — HOMUHGABHBIG nepuoduyeckul mok omkakyeHus (deucmbyrwuee

3Ha4eHue) Boiknwyamens. KamanoxHell napamemp.
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3.2. Mo ycnobuw omkaw4eHus anepuodudeckol cocmabaswwed moka K3 (ig,)

dns MoMeHma BpemeHu T iy < iy you

I
iG,HOM = \/E BH ’ DTSSOM

20e [, — HopmupoBaHHms acuMMempus NOAHO20 HOMUHO/NbHO20 MOKa
omkAw4YeHua  Beiknwyvamens, %. KamanoxHbiu napaMemp uau  BenuyuHg,

OﬂpeaEﬂHEMU‘r’l no 3aBucuMocmu ee 3HA4YeHUs Om T.

iy = V2 L e T
20e T,(c) nocmosiHHas BpeMeHu 3amyxaHus anepuodu4veckol cocmabiswpwed
moka K3. 3adaemcs B madnuue ucxodHbix daHHbIX N8 kKaxdozo PY nodcmaHuuu.
Ecau BbinonHsemca monbko 00HO U3 ykasaHHbix Bbiwe ycnobuu, Heodxodumo

npobepumb Bbidupaembiu BeikAw4amenb no ycnobuw omkAaw4YeHuss nonHoz20 moka K3:

ﬁln‘[ + ia,‘r S \/EIONKH.HOM(l + ]ﬁ)_Ho)

L. Mo ycnobuw BknwyeHus Boiknwyamens Ha K3 (Bkawyawwel cnocodHocmu):

<

ig = ihKn HOM
iy :\/E.IHO 'Kga

20e [, — ydapHbll MoK pexuma K3, uMewwuu Mecmo 4Yepe3 noanepuoda

y
nocne BosHukHobeHus 3mozo pexuMa, A,;— YddpHbil Ko3duuueHm,
lgknom — GMNAUMYOGHOE 3HOYEHUE HOMUHAALHO20 MoKa BkAw4veHus.
Toknwom = 2,55 Takn nom

20e Ilpepuow — Oeucmbywwee 3Ha4YeHue HOMuUHAAbHO20 moka BkawyeHus.
KamanoxHbiu napamemp.

5. Mo ycnobuiw 3nekmpoduHamuyeckol cmoukocmu: iy < gy,

Ino = Tau
20e i3, U Iz, coombemcmbBeHHo amnaumydHoe u deucmbBywuwee 3Ha4eHue

moka duHaMuyeckol cmoukocmu (npedenbHozo ckBo3Ho20 moka) Beiknwyamens.

KamanoxHbiu napamemp.

6. Mo ycnobuw mepMuyeckou cmoukocmu: B, < I%Ep “treps

20e B, =12, (tymes + To) — mennobod umnynbc B pexume K3;
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tomkn — NONHOe BpeMsa omknw4eHus pexuma K3;

tomkn = tp.a + Comkn.

t,, — bpema deucmbusa ocHoBHbIXx peneuHbix 3awum; t,n,s — NOAHOe BpeMs

p

omknyeHus Beikadamens.  Ipe,  tpe, — coombemcmbenHo mok  mepMuyeckol

cmoukocmu  Beiknwvamena u  Bpema ucneimaHus uM  annapama & 3abBodckux

ycnobusx.

Ecnu tomen < tpep » MO ycnobue npobepku cnedywwee: B, < I%ep * Tomkn

Buidop Buiknwoyamened 6 0PY-110 kB

HanpsxeHue Ha cmopoHe BH — U,.,=110kB. MakcumanbHas MowHocmb,

ycm

nepedabaemas no 3amou uenu 30,28 MBA. lepuoduyeckaa cocmabnawwaa moka K3,

npomekawnwas  4epe3  Beikawyamens B Ha4anbHell  MomeHnm  BpemeHu:

lha =g =317 KA. YdapHbil mok K3: i, =7,21kA

9aK1

PaccyumaeM moku HOpMQO/bHOZ20 U I'IOC/'IEGEJGDUEIHOZO pexuma:

S 25
ooy = TP =13122 A
T Bl V3110

S 3028 g 934

T =

B Uygay V3110

CoznacHo pekoMeHdauusaM NO  NPuMeHeHUlw munoBbiXx  NPUHULUNUAABHBIX
3nekmpuyeckux cxem PY MC 35-220 kB (2010z2.) cxema OPY 110 kB abasemcs
NAyqweu cxeMol C NO3uUUU HadexHOCMU U 3KOHOMUYHOCMU NpU ucnonb3obaHuu
cobpeMeHHbIx 3n1e2a300bix BbikA4ameneld ¢ NpYXuHHLIM npubodom [3].

[lna koMMymauuu 37ekmMpuYeckux ueneu NepeMeHHo20 Moka B HopManbHbLIX U
abapuuHbix pexumax 6 cemu 110kB npednonazaeM k ycmaHobke 3nezasobbiu
dakoBsil Bbikayamens BrBY-110-40/2000Y1, npousbodumens «3nekmpoannapams
[14].

NaHHbit  Bbiknwwvamens  npedHasHaveH dna  BeinonHeHus  BkawyeHuu U
OMKAKYeHUU npu 3adaHHbix ycnobusax B HopMmanbHbix u abapulHbix pexumax B
cemsax nepeMeHHozo moka vacmomou 50 [u ¢ HoMuHanbHbIM HanpsxeHueM 110 kB.
Beiknoyamenu nocmabnawmcs npakmuyecku B codpaHHoM Bude, 3anonHeHHble
3neza3oM do mpaHcnopmHoz2o dabneHus, 4mo odecneyubaem coxpaHHoCMb

3abodckou pezynupobku u npedenbHo ynpowaem Hanadky U MOHMAX, U
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komMnaekmywmcs bcem HeodxodumeiM, B moM 4Yucne cneuuanbHbiM 0dopydobaHuem
dna 30Ka4YkUu U KOHMpoAns 3nezasa. Beiknwvamenu He mpedywm 3aMeHbl 3neza3ad B
meyveHue Bcezo cpoka cayxdel, He Hyxdawmcs B ocodbix Mepax NO MeXHuKe
desonacHocmu u donyckawm NOGNUMKY 31e2a30M 03 CHAMUS HANPAXEeHuUs C
Boikniwyamens. Beiknwvamenu npocmbl B Hanadke U 3kCcnAyamauuu U UMewm
2udpabauyeckuu unu NpYyxuHHbIU Npubod, BcmpoeHHble mMpaHchopMamopsl MoOKaA.

OcHoBHble  mexHuyeckue  xapakmepucmuku  BbidpaHHozo  Beiknwvamens
npubedeHsl B madauue 5.1.

Tadnuua 5.1 OcHobHbie mexHudveckue xapakmepucmuku Beiknwyvamens BIBY-110-

40/200041

UK*%”' l”z\”' l““;-‘j&‘“”' B, Yo | s KA | Touy KA | igen KA | lop KA | 1oop KA | 0 € tep C f“TE”-B'

110 2000 40 35 102 40 102 40 40 3 0,035 | 0,06
Mpobepka:

1. Mo HanpsxeHuw ycmaHobku:
Ugcm < UHOM
110=10 [«B]

2. Mo @numenbHOMY MOKY:

lrnux S IHOM

158,93 <2000 [A]
3. a) Ha cuMMempu4HbLIU MOK OMKAKYEeHUS No ycnobuto:

II']T - |0mKI’I.HOM

oy =loxy =317 KA

nT

317 <40 [kA]

0)Ha Bo3MoxHocmb omkAk4eHus anepuoduyeckol cocmabasioweu:

I, <1

at a HoM

-1 0,045

=720, e =42:317- ™ =04T3kA 2de

at

t=t,, +t, =001+0,035=0,045c

3min

avon =V2+B,, - DWW4—J_AUTE—W8KA
0473<19,8 [kA]
Tak kak ycnobue BoinonHsemcs, npobodumb npobepky omkAw4Yawweu

cnocodHocmu no nonHomy moky K3 Hem Heodxodumocmu.

L o Bknwyawweu cnocodHoCmU:
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Ona cucmemsl, cbaszaHHou co cdopHbIMU wuHaMu, 2de paccMampubaemcs K3,

BosdywHeiMu  nuHusMu  HanpsixeHuem 110 kB T,=0,02c «;=1,608 (11, madn.3.8,
cmp.150].

<

il:Ul ibKn.

iHﬂ = \/E ' k':lﬂ 'lno = \/E 1,608 . 3,17 = 7,21 KA
721<102  [kA]

IHU(K -1 S IDKn.

317 <40 [kA]

5. Ha 3nekmpoduHaMuyeckyw CMOUKOCMb:

I‘:lﬂ < IBUH

721<102 [kA]
|

nO(K-1) < |

317 <40 [kA]

OuH

6. Ha mepMuYeckyw CMOUKOCMb:
2
BK < Imep 'fmep
B, = ooy - (t,, +T,)=3172-(0,14+0,02) =161 kA
Fomn =15 1 =0,08+006=014c

OmKA omkn.b

Tak koK t,.,,=0,14 ¢ < f =3¢, mo ycnobue npobepku cnedywuee:
B, <I2es “ tom
161<40°-0,14
161< 4800 [KA]
Boiknwyamens BrBY-110-40/2000-Y1 npoxodum no ycnoBusm npobepku.
Buidop Boiknwovamensa Ha cmopoHe HH mpaHcpopmamopa:
Hanpsxenue Ha cmopote HH - U, ,=10kB. MakcumansHas MowHocms,

nepedabaemas no 3mou uenu 30,28 MBA. 3navenue cBbepxnepexodHozo moka K3

|,=l;=5,81 KA. YdapHeil mok K3: iyp, = 1125 KA

B daHHOM cAy4ae MakcumanbHelu padoduu mok dydem npomekamb B odmomke
HH & pexume Bbixoda odHoz20 u3 mpaHcdopMamopoB, mozda ocmabwuuca B padome
C y4emom nepezpysku donxeH nepedamb BClo MOwWHOCMb HA2PY3KU.

30,28-10°
lPAEMAK[ = m = 1748,22 A

[lpednonazaem k ycmaHobke BakyymHbil Bbiknwvamens BB/ TEL-10-31,5/2000-

Y2, npousbodumens «Tabpuda 3nekmpuk» u npobepsieM ezo no BceM napamMempam
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[13]. BB/TEL-10-31,5/2000-Y2 - no3bonsem npuMeHumb  BeicokokavecmbeHHywo
npodykuuw Mapku TEL ¢ HoMuHanbHbiMu napaMempamu do 315 kA u 2000 A.
«Cepduem» Boiknwovamens  Hobou  koHcmpykuuu  sbBasemcs  BakyymHas
dyzozacumencHas kaMepa. CodcmbenHbie nepedoBbie pa3padomku nosbonswm
«Tabpude 3nekmpuk» z2apaHmupobamb BbicOKUU KOMMUMAUUOHHLIU U MexaHu4eckud
pecypc, u BMecme ¢ HuMu Bbicokyw HadexHOCMb 3KCNAYAMAuuu KOMMYMAUUOHHOU
mexHuku TEL. [lpumeHeHue BB/TEL-10-315/2000-Y2 no3Bonsiem noAHOCMbIo
0OmKa3ameCs om 3ampam Ha noddepxaHue padomocnocodHocmu BeikAw4amensa, mak
Kak Ha npomsxeHuu Bcezo cpoka cayxdel He mpedyem npobedeHus peMOHMHbIX
padom Anwdou cnoxHocmu, 4mo ompaxeHo B conpoBodumenbHou dokyMeHmMaAuuu Ha
Boiknvamens. llpocmas koHcmpykuus Beikawvamens Ha coBpeMeHHbIX KOMNOHeHMax
uMerlom He cywecmbeHHbiu u3Hoc Ha npomsaxeHuu 30 nem unu 30 000 onepauuu
«BD».

OcHobBHble  mexHudveckue — xapakmepucmuku  BeidpaHHozo0  BbikAwvamens
npubedexsbl B madauue 5.2.

Tadnuua 5.2. OcHoBHble MexHuYeckue xapakmepucmuku Buikawuamenss BB/ TEL-10-
31,5/2000-Y2

L:(“E}“' l”z\“' l““;f&‘“”' By Yo | iaus KA | Loy KA | e KA | loen KA | g KA | T € | teg C fUTE”-B'
10 | 2000 | 315 30 80 | 315 | 80 | 315 | 315 3 ]0,045 ] 0,055
Mpobepka:
1. Mo HanpsixeHuw ycmaHobku:
Ugcm < UHOM
10=10 [«B]
2. Mo dnumenbHOMY MOKY:
|I'I'Ill)( S|H[JI"I

1748,22<2000 [A]
3. a) Ha cuMMempu4HbLIU MOK OMKAKYEHUS No ycnobuio:

|I'IT S IOIT]KILHOM

e = oo =58TKA
581<315 [kA]

0) Ha Bo3MoxHocmb omkAwYeHus anepuoduyeckol cocmabswowed:

Nins cemu 10«B T,=0,01c, ,=1369 [11, madn.3.8, cmp.150].
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l, <1

at a HoM

- —0,055

=21, e =+2.581.e ™ =0,03L kA

at

t=t,. +t, :UO1+U,UA5:UUSSC

3min

v =2 B, e /730, E%UE._1337 <A

0,034 < 13,37 [KA]
Tak kak ycnobue BeinonHsemcs, npobodumb npobepky omkAw4Yawweu

cnocodHocmu no noAHoMy moky K3 Hem Heodxodumocmu.

L. lo Bknwyawwel cnocodHocmu:

gy <oy,

o1 =2 -kyy 1y =+/2-1369-5,81=1125 KA
1125<80 [kA]

|n[](K—Z) < IEJKn.

581<315 [kA]
5. Ha 3nekmpoduHaMuyeckylw CmMoUKOCMb:

lyp < g,

1125<80 [kA]

InU(K—Z) < IﬂUH

581<315 [kA]

6. Ha mepMuYeckyw CMOUKOCMb:

By <lrey ey
B, =ok-2 -(f,,, +T,)=581-(1955+0,01)=66,33 kA%
Fomn = Tos T Tomas =19 +0,055=1955¢

Tak kak f,,,=1955 ¢ < ,,,=3 ¢, mo ycnobue npobepku cnedywuwee:

B, <Pyt
66,33<315%-1,955
6633<1939,8 [kA%]
Boiknwyamens BB/ TEL-10-31,5/2000-Y2 npoxodum no ycnoBusM npobepku u
nodxodum kK ycmaHobke.
Buidop Buiknouamened Ha omxodawux aAuHuax KPY HH:
Hanpsxenue U, ,=10kB MakcumansHas MowHocms, nepedabaemas no 3mod
nuHuu & MBA. 3HaveHue cbepxnepexodHozo moka K3 | =l;=4,56 kKA. YdapHbiu mok

K3: iyge = 8,83 KA.
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4-10°

| —
J3-10-10% -0,85

=27169 A

PAB MAKC

MpednonazaeM k ycmaHobke BakyyMHbid Buikawdamens BB/ TEL-10-20/630-
Y2, npousbodumens «Tabpuda Inekmpuk» u npobepsieM ezo no BceM napamempam
[13].

NaHHbit  Bbiknwyamens  npedHasHaveH dns 3kcnayamauuu B cemsx
mpex¢$a3Ho20 nepeMeHHo020 moka YacmomoU 50 [u € HOMUHAALHBLIM HANPSXEHUEM
do 10 kB c u3sonupobaHHOU u koMneHcupoBaHHOU Heumpanbil B HOpPMANbHLIX U
abapuuHbix pexumax. OmaudumenbHble ocodeHHoCmU: BbICOKUU KOMMYMAUUOHHbIU U
MexaHu4yeckul pecypcol; omcymcmbBue HeodxoduMocmu npobedeHus mekywezo U
cpedHezo peMoHmoB; numaHue ueneud ynpabneHus om cemu NOCMOSIHHOZO,
BoinpsMneHHo20 U nepeMeHH020 onepamuBHozo moka; Manoe nompedneHue
MowHocmu u3 cemu onepamuBHo20 numaHus; B03MOXHOCMb OMKAKYEHUS Npu
nomepe onepamuBHo020 NuMAHUS; Mansle 2adapumsbl U MaAcca.

OcHobHble  mexHudveckue — xapakmepucmuku  BuidpaHHo20  Bbiknwvamens
npubedexbl B madauue 5.3.

Tadnuua 5.3. OcHoBHbie mexHu4Yeckue xapakmepucmuku Beikawyamens BB/ TEL-10-
20/630-Y2

UKHéM, IH&M, lHolr;?An:kn, BH, 0/0 iauH, KA law, KA ihkn, KA IhKn, KA I}:TAP‘ 1-rncrep, 1‘[EE 1‘DTEITE,
10 630 20 30 51 20 51 20 20 3 | 0,045 ] 0,055
Mpobepka:
1. Mo HanpsixeHul ycmaHobku:
Ugcrn < UHOM
10=10 [k8]
2. Mo dnumenbHOMY MOKY:
| <I

max — "HOM

27169 <630 [A]
3. a) Ha cuMMempuyHbIU MOK omKAKYeHUs no ycnobuio:

|nT S |0I'I1KIIAHOM

L = lox gy = 4,56 KA
L56<20 [kA]

0) Ha Bo3MoxHocmb omKkAwYeHus anepuoduyeckol cocmabaswowed:
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Iy <1

art a HoM

—0,055

=21, -e™ =2:-456-2 % =0,026KA
T =’r +t, =0,01+0,045=0,055¢

3min

v =V2°B,, - W”W—I BOE—SA9KA
0,026 < 8,49 [KA]
Tak kak ycnobue BoinonHsemcs, npobodumb npobepky omkAw4Yawweu

cnocodHocmu no noaHoMy moky K3 Hem Heodxodumocmu.

L o Bknwyawweu chnocodHoCmu:

i‘;lﬂ Sibkn.
o1 =2 Ky Iy =+/2-1369-4,56 = 8,83 kA
8,83<51 [kA]

|n(J(K 3) < IhKn

4,56 <20 [kA]
5. Ha 3nekmpoduHaMuyeckyw CmMoUKOCMb:

I':lﬂ < lEiUH

8,83<51 [kA]

InU < IaUH

4L,56<20 [kA]

6. Ha mepMuYeckyw CMOUKOCMb:

B, <1 e
B, = -(t,,, +T,)=5456"-(1005+0,01) = 2111 kA%
b=t +t . =095+0,055=1005c

omKA p3 omkn.B
Tak kak t,,,=1005 ¢ < =3 ¢, mo ycnobue npobepku cnedywuee:

omKnA
2
B - |mep ) 1-omKn

21,11 < 207 -1,005
211 <402 [kA%]

Boiknwyamens BB/TEL-10-20/630-Y2 npoxodum no ycnoBusM npoBepku u

nodxodum K ycmaHobke.

1.6.2. Beidop kadeneu, numawowux Pl

[lumaHue MecmHou Hazpy3ku ocywecmbnsemcsa Ha HanpsxeHnuu 10 kB om PY-
10kB nodcmaHuuu. [Ona HadexHoz2o 3nekmpocHadxeHus nompedumeneu 1 u 2

kamezopuu HeodxoduMo umemb 2 He3abucuMbix B3aumHopesepbupywux ucmo4Huka
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numaHus. Mo3moMy numaHue kaxdozo Pl ocywecmbnsemcs om dbyx cekuuu PY-
10kB. MNMumaHue Pl ocywecmbnsemca kadenbHbiMu AuHusMu dauHou 1,8 kM.

BoidupaeM kadenu k PN 1-3 no & MBm u PN 4-8 no 3 MBm m™apku ATlBI
(anoMuHuebas xuna; CMN3 usonauus).

pousbedemM Bbidop kadens NO 3KOHOMUYECKOU NAOMHOCMU MOKAQ.

CymoyHoe nompedneHue 31eKMPO3HEp2UU MeCMHOU HO2PY3KOU 3UuMoU U NEemoM

ompaxeHo B madauue 5.4:
Tadnuua 5.4.

Aty 0-2 | 2-4 | 4-6 | 6-8 |8-10|10-12(12-14 | 14-16 | 16-18 | 18-20( 20-22( 22-24

Py; MBm 16,45 (16,45 16,45 | 16,45 (21,85| 21,85 | 27,25 27,25 | 27,25 | 21,85 [ 16,45 | 16,45

Ps, MBm 13,75 [ 13,75 13,75 | 13,75 |16,45| 16,45 | 21,85 | 21,85 | 21,85 | 16,45 | 13,75 | 13,75

Pacxod 3nekmpo3Hep2uu MeCmMHOU Hazpyskou 3a 200:

3 3
3,5 =200- > P74 +165- > P"-t,= 200-(16,4512 + 21,856 + 27,256)+

i=1 i=1
+165-(13,75-12 + 16,45-6+21,85-6) = 163542MBm-4/ 208;
HYucno 4acob ucnonb3obaHua MakcuMyMma Haz2pysku

3
T = 2a 163582 cn0ics /200

" TP 2725

Max

3KkoHOMUYeCKas nAomHocmb moka j,, = 1,3 A/mM? [10, mada.3.35, cmp.98].

Mpou3sbedemM pacyem dns PN 1-3 no & MBm:

| — |DPI'I

o 2-\/§-UHOM -Cos @

PPI'I1—3 l"

Lo = = =0,125 kA

" 2.3-U,, -cosp 2-4/3-10-09
hoae =2+ ligem
lye =2-0,125=0,25kA

S zl“"i

R

125 ) -

S, =——=96,15MM’, npuHuMaeM kadenb Mapku AMgM-10 3x95/16, donycmuMbii

mok npu npoknadke B 3emne l;,=255A [2, madn.13.7].
Mpou3sbedem pacyem dns PN 4-8 no 3 MBm:

050/14-N3
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| — PF’I'I
o 2'\/§'UH0M oS @

Peny_s 3

| = _ =0,096 KA

" 2.43.U, -cosp  2-4/3-10-09

hake =2 lygem

e =2-0,096=0,192 kA

S zl“"i

R

96 2 -

S, =-——=73,85mM", npuHumMaeM kadenb Mapku AMgM-10 3x70/16, donycmuMbid

1

mok npu npoknadke B 3emne |, =210A [2, madn.13.7].
Npobepka kadens no donycmuMoMy mMOKY

20el,,— dnumenbHo dQonycmuMbll MOK C Y4emoM nonpaboyHbix

oon

Idon > IHO])M’

kKo3dduuueHmob Ha memnepamypy okpyxawweu cpedsl u ycnobus npoknadku

kadeneu:
o =Ki K, K lon, 208 K, — ko3dpduuuenm, yyumbiBawwul omauue

peanbHol meMnepamypbl  Ookpyxaiwwel cpedsl om HopMupobanHoU; K.=114 [2,
madn133]; K, — nonpaboyHbili  ko3pduuuesm, yyqumsibawwuld  omauyue
HOMUHONbHOZ0 HANpsXeHus Kadens om HanpsxeHus ycmadobku, K=1, K ,—

yqumeibaem konudecmbo kadeneu, NPONOXEHHbIX PAGOM, U PACCMOSHUA MexXdy HuMu
Kp=0,92 8na PN 1-3; K ,=0,87 dnsa PN 4-8 [2, madn.13.26].

nap~

OnpedenseM dnumenbHo donycmumbil mok dna Pl 1-3 no & MBm:

l,,, =114-1-092-255=267L44 A

don

267,44 A =125 A — ycnobue BeinonHsemcs.

OnpedenseM dnumenbHo donycmumbll mok dns Pl 4-8 no 3 MBm:

l,,, =114-1-0,87-210=208,28 A

don
208,28 A =2 96 A — ycnobue BeinonHsemcs.

MNpobepka no ycnobuw BosMoxHocmu nepezpysku kadens

BeinonHumM npobepky no ycnobuw BosMoxHocmu nepezpysku kadens (npu

OMKAKWYeHUU odHoU u3 AuHUU, numawwux PM):
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’

>l

don nep

IElon nep ) laon

=K

ab nep
CoznacHo [1Y3 npuHuMaeM 3Ha4eHue ko3¢pduuueHma abapulHou nepezpysku G4
kadena C usoAsuueu U3 Cwumoz20 noau3amuneHa K

'

don nep :

= 115 u paccyumsiBaem

ab nep

I =115-267t4k=30756 A = 250 A — ycnobue BbinonHeno, dnsa PN 1-3 no &

don nep

MBm:

U

linney = 115-208,28=23952A = 192 A — ycnobue BbinonweHo, dns PN 1-3 no &4

MBm:

U

Npobepka kadenbHbix nuHul om [1C do Pl Ha mepMuyeckyi cmoukocmb

[lpobepka Ha mepMuyeckyl cmoukocmb npobodumca no ycnobuie:

|KT1 1/\/K 2 lﬂD(K—Z)' Zae fK = 1-omKn

B cny4yae «kopomkozo 3aMbikaHus 3a PIl, mok K3 cHa4ana donxeH
«no4yybcmbobamb» Beiknwvamens Ha Pll, u monbko nomoM Bbikawyamenb Ha [1C.
[MosamoMy @ns yqacmka om TI1 do PN npuHumaem f, = 0,5 ¢, a Ha y4acmke om Pl
do MIC t,, = 1 c B PY-10kB nodcmanuuu u & PI npednonazaemcs ycmanobka
BakyyMHbix Bbiknwyamened BB/ TEL-10-31,5/2000-Y2. MonHoe Bpems omkal4eHus
Boiknwyameneu t.., = 0,055 c [lpumem nocmosanHyw BpeMeHu 3amyxaHus
anepuoduyeckol cocmabnswowel & cemu 10kB T, = 0,01c [11, madn.3.8, cmp.150].

[laHHblU  kadenb  Boidupaemca  46ad  yy4acmka om  nodcmaHuuu 4o
pacnpedenumensHO20 NYHKMA.

Fomen = Tos + Tomes + Ta = 1+ 0,055 + 0,01 = 1,065 ¢

tx — npodonxumenbHOoCMb KOPOMKO20 3aMblikaHUA. Ecau BpeMs kopomkozo
3aMblKaHUA omaudaemcs om 1 ¢, mo 3HayeHus I, (Memodu4yeckue ykasaHus no
NnpuMeHeHul cunobeix kadeneu C u30/AAUUEU U3 CWUMO20 NO/AU3MUAEHA Ha
HanpsxeHue 10 kB u Beiwe, cmaHdapm opzaHusauuu OAO0 «®CK E3C» - dama
Bbedenus: 2009-01-22, madn.k, cmp.12) cnedyem ymHoxamb HA nonpaboyHsbIl
koappuuueHm K=1/+/tx.

K:L: ! =097

Jto o 1065
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[ina PN 1-3 no & MBT:
|y -097=89-097=8,62kA=581kA ycnobue BeinonHeHo

Nna PN 4-8 no 3 MBT:

l;1-097=6,6-097=6,4kA>581kA ycnobue BeinonHeHo

Npobepka kadenbHbix AuHul om Pl do T Ha mepMuyeckyiw cmoukocmb

PaccyumaeM mok K.3. Ha TI1

[lo Memodu4yeckuM Yka3aHUsSM NO NpPUMeHeHuUl cunobeix kadeneu ¢ usonsuueu
U3 cwumozo noausmuneHa Ha HanpsxeHue 10 kB u Boiwe (cmaHdapm opzaHusauuu

OA0 «®CK E3C») madn. 3 onpedensieM ydenvHele conpomubnernus kadens om [1C
do P

Nlna PN 1-3 no 4 MBm:
ry = 0,326 OM/KkM
Xg = 0,083 OM/kM

PaccqyumaeM ydenbHble conpomubnerus, yqumeibaa dnauHy kadenbHoOU AUHUU:

r=r, -, =0326-18 =05870M
X, =Xg, |y, =0,083-18 =0,149 OM

[lepeudeM kK omHOCUME/bHLIM eQUHULAM:

R =r, 2 =0587 20 _)30e
KAl U53 ,

S, 1,00
>“<K/1| = Xkn UT = 0,149? = 0,54- o.e.

b3 !

Puc.5.1 Cxema 3aMeweHus dns pacyema TK3 moyku K-3 (Ha wunax PM)

Onpedenum peakmubHoe conpomubneHue uenu moka K3:
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X =X +X =3785+054=43250.e.
K

* 3kB3 * 3kB2 KM

PaccqyumaeM nonHoe conpomubnerue uenu moka K3:

Z = [x* +R :\/4,3252+2,132:l+,820.e.
* K3 * 3kB3 *KM

PaccyumaeM mok K3 B mouyke K-3:

I = E, :L:U,ZW 0.e.
*nok-3 Z 4,82

* K3

[lepuoduyeckas cocmabasiowas Mokad KOPOMKO20 3aMblkaHus B uMeHoBaHHbIX
eduHuuax 4na moyvyku K-3:

| =1 I, =0,207-2199 =4 56 KA

nok-3  “MoiK-3)
Ona PN 4-8 no 3 MBm:

r, = 0,568 OM/kM

Xg = 0,177 OM/ kM

PaccqyumaeM ydenbHble conpomubnerus, yqumeibaa dnauHy kadenbHoOU AUHUU:

r, =l =0568-18 =10220m
X, =X Ly =0177-18 =0,3190m
[lepeudeM kK omMHOCUME/bHLIM e3UHULAM:

S 400

=r .—° — . =
R =f, : 1022 377 =310
S, 400
Xy =X =039 =116 oe

b3 !

Puc.5.1 Cxema 3aMeweHus dns pacyema TK3 moyku K-3 (Ha wunax PM)

Onpedenum peakmubHoe conpomubneHue uenu moka K3:
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X =X +X =3785+116=~4%%0e

* b3 3kB2 * KM

PaccqyumaeM nonHoe conpomubnerue uenu moka K3:

Z = X" +R* =.494*+371* =618 0e.
* K3 * kB3 *Km

PaccyumaeM mok K3 B moyke K-3:

I = E. :L:U,%Z 0.e.
*nokk-3 /7 8
* K3

1

[lepuoduyeckas cocmabasiowas Mokad KOPOMKO20 3aMblkaHus B uMeHoBaHHbIX

eduHuuax 4na moyvyku K-3:

| =1 -1, =0162-2199 =356 KA

no-3  "MOK-3)
Mo ucxoOHbIM daHHLIM 3080HO MUHUMAAbHOE ceyeHue kadens, udywezo om Pl
do TII:
Sun=35 MM
Heodxodumo npoBepumb cevyeHue 3Mo020 kKadens HA MepPMUYECKYK CMOUKOCMb.
Ycnobue dns npobepku:

[pobepka Ha mepMuyeckyl cmoukocms npobodumca no ycnoburo:

|KT1 '1/\/E2|I'ID(K—3)I 2de fx = 1-0rnK/1

[ina yyacmka om TN do PM npuHumaem t,, = 05 c [lonHoe Bpems
omkAw4yeHua Beiknwyameneu t.., = 0,055 ¢ [lpuMeM nocmosiHHyi BpeMeHu
3amyxaHusi anepuoduyeckou cocmabnswwed & cemu 10kB T, = 0,01c [11, madn3.8,
cmp.150].

[NaHHbiu kadenb Bbidupaemcs dns y4acmka om pacnpedenumenbHo20 NYHKMA
do TI.

fomn = too + 1

omKA p3 omk.B

+T,=05+ 0055 + 0,001 = 0,565 c

tx — npodonxumencHOoCMb KOPOMKO20 3aMblkaHus. Ecau BpeMs kopomkozo
3aMblkaHust omaudaemcs om 1 ¢, mo 3HadveHus I, (Memoduyeckue ykasaHus no
NPuMeHeHUl cunobeix kadeneu C u30AAUUEU U3 CWUMO20 NOAU3MUAEHA HaA
HanpsxeHue 10 kB u Bbiwe: cmandapm opzaHusauuu OAO0 «®CK E3C» - dama

Bbedenus: 2009-01-22, madn. 4, cmp.12) cnedyem yMHoxamb Ha NonpaboyHsbIU

koappuuueHm K=1//tx.
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133

1
Jto /0565
li -137=14,7-133=625kA=>456KA ycnobue BeinonHeHo, cnedoBamensHo

Kadenb C 308aHHLIM MUHUMAALHLIM ceveHueM S, =35 MM? mepMuYecku cmoek.
Mpobepka MedH020 3KpaHO HO MEPMUYECKY CMOUKOCMb K MOKOM
dbyxdasHozo K3
B «kadenax ¢ usonduueu u3 C(f13 dna obdecnevyeHus pabHoMepHocmu
3nekmpuyeckozo nons, Bosdeucmbywwezo Ha 2nabHyw  usonAuuk  kadens
(Usonauuw «xuna-3kpaH») npucymcmbyem MedHbIU 3KpaH, Komopbll HEodx0duMo
npobepamb Ha MepMuYeckyw cmoukocmb K mokaM dByxdasHozo K3.
MpedBapumensHo  BeiBupaeM  3KpAH  MUHUM@ALHO20  ceyeHus 16 MM2
[lonycmuMbll mok 00HOCEKYHOHO20 KOPOMKO20 3aMblikaHus B MedHoM 3kpaHe 16

MM?

- 3,3 kA (Memoduyeckue ykasaHus No nNpuMeHeHuw cunobBuix kadenel c
u3onfuUeU U3 Cwumoz0 noauamuneHa Ha HanpsxeHue 10 kB u Bbiwe, cmaHdapm
opzaHusauuu OA0 «PCK E3C» - dama Bbedenus: 2009-01-22, mada.5, cmp.12).

Tok dbyxdasHozo K3 Ha cekuusx wuH PY-10kB TN onpedensemcs:

(2)
” =0,87-l5 =0,87-356 =3,098 KA

K3
[na npodonxumensHocmu K3, omaudawwedcs om 1 ¢, 3Ha4eHus donycmuUMbIX
mokoB HeodxoduMo YyMHOXAMb Ha nonpabouyHbll Ko3dduuueHm K=1/1/tx.
Fomen = Tos * tomes + Teen = 0,5+ 0,055 + 0,5 = 1,055 ¢
33-10°  33-10°

|’ on — =
T hoss

Takum o0pa3oM, ceyeHue 3kpaHa ydoBnembBbopsem ycnobuw mepMuyeckou

omkKn

=3,21kA > 3,098 kA=12

cmoukocmu kK mokam K3.
Mo pesynbmamam npobepku kadenu ydobnembopswm BceMm npedbvabneHHbIM

mexHuyeckuM mpedobaHusam.
1.6.3. Beidop pasveduHumeneu

Ha HanpaxeHue 110 kB u Bbwe pasbeduHumenu pekoMeHdywmca
3nekmpodbuzamenbHeiMu npubodamu. Bo Bcex pacnpedenumenbHbix ycmpoucmbax
HanpsxeHuem om 35 do 750 kB npedycmampubanmca cmauuoHapHble 3a3eMaumenu

U pasbeduHUMenu C 3a3eMAfKWUMU HoxaMu 3abodckozo uszomobaeHus [1, n. 10.7].
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Boidop pasveduHumeneu 6 OPY 110kB dydem npousbodumb no cnedywowum
napamempam:
7)Mo HOMUHANBHOMY HANPAXEHUI:
Uyem < Usion
2)Mo HOMUHAQNBLHOMY MOKY:

<I

Imax HOM

3)Mo 3nekmpoduHaMuyeckou cmoukocmu:
iy < ippc (iaun)
4)Mo mepMuyveckol cmoUKoCmU:
By < Iep * tep.
Npobedem Beidop pasbeduHumena & OPY 110 kB.
Uy; =110 kB

losvace = 158,93 A

I =317 kA

Nno(K-1)

Mpednazaw K  ycmaHoBke  pasbeduHumens  PA3-1-110/1000  YX/1,
npousbodumens «3abod 3/1eKMPOMexXHU4ecKoz20 odopydobaHusa» [15].
PasbeduHumenu cepuu PA3 npedHa3HaveHsl 4na  BkAwYeHus U OMKAKYEHUS
odecmoyeHHbIX y4acmkob 3nekmpuyeckou cemu BbicOK020 HANpSXeHUs, a Makxe
303eM/IeHUs OMK/KYEHHbIX Yy4acmko® npu noMowu CMAUUOHAPHbLIX 303eMASAKWUX
Hoxeu. Ynpabnenue pasbeduHumeneM ocywecmBnsemcs 3nekmpodbuzamensHbiM
npubodom [MA-5X/11. YnpabneHue 3a3emagwwuMu Hoxamu npousbodumcs MOAbLKO
BpyyHy.

Tadnuua 5.5.-0cHoBHble MexHUYecKue xapakmepucmuku pasbedurumenst P13-1-110/1000
yxXm

UHOM'KB IHOM'A iaUHl KA ImeerA tmepJc
110 1000 80 31,5 L
[lpobepsem pasveduHumens no BceM napamempam:

1 Uy 2Uyr (110 B = 110 KB);

2. |HDM 2|PA5.MAX (1000 A > 158,93 A);
3. iﬂI/IH Zil_.]ﬂ (80 KA > 7,21 KA);
b Pt =B, (3969 kAZc > 1,61 kKA%C).
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BuidpanHbll  pasbeduHumens P3-1-110/1000 YX/1 npoxodum no Bcem
napamMempaM u nodxodum kK ycmaHobke.

Beidop pa3veduHumeneu B uenax npucoeduHeHuu PY  6-10 kB He
npousbodumcs, nockonbky Kak omdenbHele annapamsl oHa B amux PY npuMeHsimcs
kpaHe pedko. PY 3mux HanpsxeHuu npakmu4yecku Bcezda codupawm U3
coombemcmbyowux komMnaekmHbix  wkadob, ocHawaembix o0dopydobaHuem B
3abodckux ycnobusix (KPY). Ponb pasveduHumened B 3mux wkadax uzpakwm
BmopuyHbie  koHmakmbl  BbikamHbiX  3neMeHmoB, Ha KOMOPLIX  pa3Mewawmcs

Boiknlo4amenu unu dpyzue annapamsi.
1.6.4. Buidop kaMepol KPY

Buoidop kamepbl KPY npousbedeM, ocHobeibasce Ha napamempax BbidpaHHbix

Buik niwdamened BB/ TEL-10-315/2000-Y2 u BB/ TEL-10-20/630-Y2
MNapamempsbl Beiknl4amens BB/ TEL-10-31,5/2000-Y2:

] | | ) . t
K”%”' ”K”' HO;‘TATM B Yo | oy KA | Loy KA | e, KA | loep KA | logp KA |t €| tep € OTKAB.

C
10 2000 31,5 30 80 31,5 80 315 | 315 3 0,045 | 0,055

MNapamempsl Beiknyamens BB/ TEL-10-20/630-Y2:

UHUM |HOM |HDM omkn, o ; ; I t t t
B B , / i KA | KA i KA I KA mep, mep, CB., 0TKN.B.,
KB A KA BH, ° auH, aum, Bk, Bk A, KA C C C

10 630 20 30 51 20 51 20 20 3 0,045 | 0,055

BB/TEL npedHasHayeHsl 845 ycmaHoBku B HOBbIX U  peKOHCMPYUPYEMbIX
KOMN/AEKMHbIX pacnpedenumensHbiXx ycmpoucmbax cmaHuud, nodcmaHuuu u dpyzux
ycmpoucmb, ocywecmbnswwux pacnpedeneHue u nompedneHue 3/71ekmpuYeckou
3Hepzuu.  CoznacHo  napamempaM  Beikakdamened  Bedupaem  KPY/T3K-205.
TexHu4yeckue 0JaHHble KOMNAEKMH020 pacnpedenumenbHozo ycmpoucmba cepuu
KPY/T3K-205 cBedens B madnuuy 5.6.

KoMnnekmHble — pacnpedenumenbHsle  ycmpodcmBa  cepuu  KPY/T3K-205
HanpsaxeHueM 6 u 10kB npedHa3HayeHsl Gna  pacnpedenumencHbix ycmpoucmb
nepemMeHHo20 mpex¢pa3Hozo moka 4Yacmomou 50 Tu. MMpuHuun padomel KPY
onpedensiemcs cobokynHocmblw cxem 2nabHbix u BcnoMozamenbHbix ueneu. [ns
de3onacHozo odcayxubaHua u nokanusauuu abapul kopnyc pasdesneH HA OMCEKU
Memannu4eckumu nepezopodkaMu u abmomMamuyecku 3akpbiBalwuMucs wmopkamu.

lna  3a3eMneHud  KadenNbHblX  NPUCOECUHEHUU  unu  COOPHbIX  WUH

gCITIﬂHClE)/]UE]GIOIT]CFI CMmauuoHapHsle 3asemiaumend, OCHAulLeHHbIe MexaHu3MoMm
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yckopeHHozo Bknw4yeHus dns npedomBpawerus odpasobanus dyau npu cAY4aUHOM

3a3eMneHuUu mokoBedywux Yacmeu, HOX0BAWUXCA NOG HANPAXEHUEM.

Tadnuua 5.6. — TexHuyeckue daHHble kamepsl KPY/ T3K-205

HoMuHanbHoe HanpsxeHue, kKB 10(6)

Haudonbwee padoyee HanpsixeHue, kB 12(7,2)

200,400,630, 1000, 1250, 1600,

HoMuHanbHbLIU Mok, A 2000, 2500, 3150

630; 1000; 1250;1600; 2000;
HoMUH@AbHbLIU MOK COOPHbIX WUH, A 2500; 3150

HoMuHanbHbLIU Mok omkAkyeHus Bbiknwyvamens, BcmpoeHHozo B

KPY, kA 20; 25; 31,5
HoMuHanbHLIU MOK 3nekmpoduHaMu4eckoUu cmoukocmu 2naBHbIX
uened wka¢pob KPY (amnnaumyda), A 51, 81
Tok mepMu4eckou cmoukocmu, KA 20, 25, 31,5

1.6.5. Boidop mpaHcpopmMamopob moka

TpaHcpopmamop moka (TA) npedHasHayeH 8 yMeHbweHus nepBuyHozo moka
do 3Ha4veHuu, Haudonee ydodHbix 0na u3MepumenbHbix Npudopob u pene, a makxe
dna omdeneHus uened u3MepeHus U 3awumsl om nepbu4yHbix ueneu Bbicokoz2o
HanpsxeHus. HopMmancHo TA padomaem B pexume, dnu3koM k moky K3, no3amomy
pa3peld BmopuyHou odMomku, npu npomekaHuu moka B nepbBuyHou, He donycmuM.
Mockonbky uenu Bbicwezo u Hu3wezo HanpaxeHuu pa3deneHsl, NPUMEHEHUE
mpaHcdopMamopo®  moka  odecnequbaem  desonacHocmb  npu  padome ¢
u3MepumenbHbLIMU NpudopamMu u pene.

MNozpewHocmb mpaHcpopmamopa moka 3abucum om e20 KOHCMPYKMUBHbLIX 0Co-
0eHHoCMeU: ce4vyeHusa ™MazHumonpoboda, MazHUmMHOU NPOHUULGEMOCMU Mamepuana
MazHumonpoboda, cpedHeu dAuHbl MazHumHoz20 nymu. B 3abucuMocmu om
npedbsabnsembix mpedobaHuu Beinyckawmca mpaHcdopmamopbl MmokaA € Cep-
deyHukamu knaccob moyHocmu: 0,2; 0,5; 1; 3; 10 [12].

Buidop mpaHcdopMamopoB moka dydem npousbodumb nNo  cnedylwuMm
ycnobusam:

1. Mo HanpsaxeHul ycmaHobku:  Uygy = Uy ;
2. Mo dnumenbHoMY MOKY: gy = lopgmax i
3. Mo 3nekmpoduHaMuyeckol cmodkocmu: gy = lyp;

- - i
L. [lo mepMuyYeckou CMOUKOCMU: ligp -t =By
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5. Mo BmopuyHol Hazpyske: 7, =7Z,:
Buidop mpaHcpopmMamopa moka Ha cmopoHe BH:
HanpaxeHue Ha cmopoHe BH — 110 kB. MakcuManbHaa MowHoOCMb,
nepedabaemas no 3mou uenu 30,28 MBA. 3nauveHue cBbepxnepexodHoz2o moka K3
lo-n=3.17 KA. 3Ha4eHue moka MAKCUMA/ALHBLIX 3KCNAYAMAUUOHHLIX pexumob & PY

BH 1,,,=158,93 A. YdapHeil mok K3: igp, =7,21KA.

[lpednonazaem k ycmaHobke mpaHcdopmamop moka muna TTFPM-110 YX/M,
npousbodumens «3nekmpoannapam» u npobepseM ezo no BceM napamempam [14].

OcHoBHble mexHuyeckue xapakmepucmuku BbidpaHHozo Bbiknwvamens npubedexbl B

madauue 5.7.
Tadnuua 5.7. — OcHoBHble mexHuyeckue xapakmepucmuku mpaHcdopmamopa moka TIFeM-110
yxn
L:(“é“' I“X" l”xz' lus, KA lep, KA Fnep, € S,uom BA Knacc moyHocmu
0,2; 0,2S; 0,5; 0,55
110 200 5 10-150 7-104 3 10-60 5p. 10P
Mpumem S,,.,=30 BA u npousbedem npobepky no ycnobuam Buidopa

mpaHchopMamopa moka.
Npobepka
1. Mo HanpsxeHul ycmaHobku:
Ugn U,
1M0=110 [«B]

2. Mo GnumenbHOMY MOKY:

|mc1>< S |HOM1

158,93 <200 [A]

3. Ha 3nekmpoduHaOMUYeCKYK CMOUKOCMb:
I':lﬂ < IauH

721<10 [kA]

L. Ha mepMu4Yeckyiw CMOUKOCMb:

BK S Iéep ’ 1-mep
B, =iy - (t,,, +T,)=3177-(0,14+0,02) =161 KA
Famen = Tos + Fomus =0,08+0,06 =0,14 ¢

Tak kak f,,,=0,14 ¢ < f =3 ¢, mo ycnobue npobepku cnedywuwee:

/lucm

050/ 14-N3

35

HUsm. | /lucm Ne dokym. llodnuce | Aama




5. Mo Bmopu4Hou Hazpys3ke:

BmopuyHas Hazpyska mpaHchopmamopa moka npedcmabneHa & madn. 5.8.

B, <I’_-t

mep

161<7°-0

OmKA

b

161<6,86 |kA%]

Z,<7

2 HoM

Tadnuua 5.8. — Cnucok npudopob, nodknw4aeMblx K MpaHchopMamopaM mokKa

NompednsemMas MowWHOCMb

Tun mokou3MepumensHeIMU npudopamu, B-A,
Mpudop npudopa B ¢dasax
A | B | c
B nuHuu cbssu ¢ cucmemou C-1
110 B
AMnepMemp CA3020-5 0,6 0,6 0,6
Bunnnqemp ¢ dbycmopoHHeu CP3020 0,07 _ 0,07
wkanou
Cyemyuk akmuBHou u Mepkypuu 01 _ 01
peakmubHoOU 3Hepzuu 23 ART ' '
Mmozo: 0,77 0,6 0,77
B uenu noHusumenbHozo dByxodMomoyHo20 mpaHcdopmMamopa Ha cmopoHe BH 110 kB
AMnepmemp CA3020-5 0,6 - 0,6
Mmozo: 0,6 - 0,6
PY 10 B
Bbibodbl HH noHusumenbHo20 dbyxodMomoyHozo mpaHcdopmamopa 10 kB
AMnepMemp CA3020-5 0,6 - 0,6
BammMemp CP3020 0,07 - 0,07
Cyemyuk akmuBHou u Mepkypuu 01 _ 01
peakmuBHoU 3Hepzuu 23 ART ' ’
Mmozo: 0,77 - 0,77
fyeuka cekuuoHHozo Beiknwyamens 10 kB
AMnepMemp CA3020-5 0,6 - 0,6
Mmozo: 0,6 - 0,6
dyelku omxodswux AuHul PY 10 kB/BBodHbie syedku PY 10 B
AMnepmemp CA3020-5 0,6 - 0,6
Cyemyuk akmuBHou u Mepkypuu 01 ~ 01
peakmuBHou 3Hepzuu 23 ART ' '
Mmozo: 0,7 - 0,7
Ha cmopoHe HH mpaHcdopmamopa codcmberHbix HYxd 10 kB
AMnepMemp CA3020-5 0,6 - 0,6
Cyemyuk akmuBHou u Mepkypuu 01 ~ 01
peakmubHou 3Hepauu 23 ART ' ’
Mmozo: 0,7 - 0,7
Mpu S,,.,=30 BA:
ZZHOM = SZHOM/|2H0M=30/52=1'2‘
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MowHocmb npudopob, nodknkwYeHHbx K Haudonee 3dz2pyxeHHou  ¢ase
cocmabnsem 0,6 BA.

ConpomubneHue npudopob mozda:

S
ry = 200 0021 0w

npud. 2 2
I 2 HoM

ConpomubneHue koHmakmob npuHumaeM pabHbiM 0,05 OM, mk. 4ucno
npudopob He donbwe mpex.
Umodbl mpaHcpopmamop padoman B BuidpaHHOM knacce moyvHocmu HeodxoduMo

Boidepxubamb ycnobue:

r

s, Ty < Z

2 HoM

Toz2da MakcumanbHo donycmumoe conpomubneHue npobodob:
r

I-‘np = ZZ HOM _rnpuﬁ. k

rp =12-0,024-0,05=1126 Om

Mo ycnoBuw nNPoOYHOCMU NPUHUMAEM MHO20XUAbHLIU KOHMPOAbHLIU Kadenb

OmeMm?
ydensHoe conpomuBneHue Mamepuana p = 0,0283 ——, 8AUHY cOEBUHUMELHBIX

M

npobodod om TA do npudopob MoxHo npuHambe 85 M (cxeMa coeduHeHus -

3Be3da) [11, c.375], mozda:
l =1=85M

pacy

CeveHue coeduHumenbHbIX Npudopob:

Pl 0,0283-85

q: :2,14 MMZ
M 0,126
Buidupaem ceyerue npoboda 2,5 MM%.
I .
- Pl 00283 85:0,%0M

" q 2,5
Z, =5 +r.+r, =0024+0,05+0,96=10340m
1034 <12 [0Om]
TpaHcpopmamop moka TFPM-110 YX/11 ydobnembopsiem ycnobusm npobepku u
dydem padomamb B mpedyemMom knacce MoYHOCMU.
Buidop mpaHcpopmMamopa moka Ha cmopoHe HH:
HanpsxeHue Ha cmopoHe HH — 10 «kB. MakcuManbHas MowHOCMb,

nepedabaemas no 3mou uenu 15,14 MBA. 3navenue cBepxnepexodHozo moka K3
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lok-2=5,81 KA. 3HOYeHue mMoKa MOKCUMA/AbLHbLIX 3KCNAYAMAUUOHHLIX pexumod & PY

BH |,,,=874,11 A. YdapHbil mok K3: igp, = 1125 KA

MpednonazaeM k ycmaHoBke mpaHcpopmMamop moka muna T0/1-10/1000-5,
npousbodumens «(Bepdnobckuu 3abod mpaHcdopmamopod moka» u npobepsem ezo
no BceM napamempam [16]. OcHobHble mexHuyeckue xapakmepucmuku BbidpaHHO20
Boiknwyamens npubedensl & madauue 5.9.

Tadnauua 59. — OcHobBHbie mexHuYeckue xapakmepucmuku mpaHcopmamopa moka TO/-

10/1000-5
L:(Hém, |HX41, |HK42, I3, KA |mep’ KA Foep, € Souom BA Knacc moyHocmu
10 1000 5 100 31,5 3 30 0.z 0'2%35; 055

Mpumem S, =30 BA u npousbedem npoBepky no ycnobusm Buidopa

MpaHc$opMamopa moka.

pobepka
1. Mo HanpsaxeHuw ycmaHobku:
Ugcm S UHOM
10=10 [«B]
2. Tlo @numenbHOMY MOKY:
| <1

max HOM 1

874,1<1000 [A]
3. Ha 3nekmpoduHaMuYeckyw CMOUKOCMb!

i‘;lﬂ n iaUH

1125<100 [A]

L. Ha mepMu4Yeckyiw CMOUKOCMb:

BK < ||?nep 'fmep
B, =Pr-a - (t,,, +T,)=581-(1955+0,01) = 6633 kA%
Fomn = o3+ Fones =19 +0,055=1955¢

Tak kak f,,,=1955 ¢ < =3 ¢, mo ycnobue npobepku cnedywuwee

2
BK < Imep ) meK/]

66,33 < 315 1,955
66,33<1939,85 [kA’]

5. o Bmopu4yHou Hazpy3ke:

Z,<7

2 HoM
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BmopuyHas Hazpy3ka mpaHcpopmamopa moka npedcmabneHa & madn. 5.8.
Mpu S,,.,=30 BA:
ZZHOM = SZHDM/|2HDM=30/52=1'2'

MowHocmb npudopoB, nodkaw4veHHbXx K Haudonee 3a2pyxeHHou  dase

2HOM

cocmabnsem 0,77 BA.

ConpomubneHue npudopob mozda:

S
= =EZZ=OBB1DM

r‘npuﬁ. - |2 2
2 HoM

ConpomubneHue koHmakmo® npuHumaeM pabHbiM 0,05 OM, mk. 4ucno
npudopob He donbwe mpex.
Ymodbl mpaHcpopmamop padoman B BbidpaHHOM knacce moyvHocmu HeodxoduMo

Boidepxubamb ycnobue:

r

s, Ty < Z

2 HoM
Toz2da MakcumansHo donycmumoe conpomubneHue npobodob:

r =7 -r r

np ~ “2 HoM npud. 'k

|-‘n|:1 = 112 _0:031_0,05 = 1,12 Om

[lo ycnoBuw nNPoOYHOCMU NPUHUMAEM MHO20XUAbHLIU KOHMPOAbHLIU Kadenb

OmeMm?
ydensHoe conpomuBneHue Mamepuana p = 0,0283 ——, 8AUHY cOEBUHUMEANLHBIX

M

npobodod om TA do npudopob MoxHo npuHsmb 40 M (cxeMa coeduHeHus —

HenonHas 36e3da) [11, ¢.375], mozda:
leew =V3l=+3-40=69,28m
CeveHue coeduHumenbHbIX Npudopob:

plows  0,0283-69,28
r 112

np
Buidupaem cevenue npoboda 2,5 MM? (mK. no ycnobuw Npo4HOCMU He MeHee

2,5 MMY).

q= =177 MM’

. _ Pl _00283:69,28
" q 2,5
Z, ~Tp +T+T, =0,031+0,05+0,78 =0,8610m

npud.

0,861<1.2 [OM]

=0,78 OM
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TpaHchopmamop moka TO/-10/1000-5 ydoBremBopsiem ycnobusiM npobepku u
dydem padomamb B mpedyemMom knacce MoYHoCMU.
Beidop mpaHcpopmamopa moka Ha nuHuu 10 KB k nompedumensam:
HanpsxeHue Ha cmopoHe HH — 10 «kB. MakcuManbHas MowHOCMb,
nepedabaemas no 3mou uenu 4 MBm. 3HayveHue cBepxnepexodHoz2o moka K3
lok-3=4,56 KA. 3HaYeHue moka MAKCUMAOAbHLIX 3KCNAYAMAuuoHHbIX pexumob & PY

BH 1,,,=271,69 A. YdapHbil mok K3: iy, =8,83 KA

MpednonazaeM Kk ycmaHoBke mpaHcdopmamop moka muna T0O/1-10/300-5,
npousbodumens «CBepdnobckuu 3abod mpaHcpopmamopod moka» u npobepsieM ezo
no BceM napamempam [16]. OcHobHble mexHuyveckue xapakmepucmuku BdpaHHO20

Boikniwqamens npubedensl & madauue 5.10.

Tadnuua 5.10. — OcHobHble mexHu4eckue xapakmepucmuku mpaHcopmamopa moka T0/1-

10/300-5
L:(“é“' I“X" l”xz' laus, KA lnep, KA Frep, € Syuom BA Knacc moyHocmu
0 | 300 5 100 315 3 30 0 0 Bon 053
Mpumem S,,.,=30 BA u npousbedem npobepky no ycnobusm Buidopa

mpaHchopMamopa moka.
Npobepka
1. Mo HanpsxeHul ycmaHobku:

U, <u

ycm HOM
10=10 [kB]
2. Mo GnumenbHOMY MOKY:
|I'|']GX S |HOM1

27169 <300 [A]

3. Ha 3nekmpoduHaMu4eckyw CMOUKOCMb:

Il:lﬂ S IE]UH

8,83<100 [kA]

L. Ha mepMu4Yeckyiw CMOUKOCMb:

By <lrep e
B, = roi-3 - (t,,, +T,)=1556-(1005+0,01) = 2111 kA%
1-omKn = 1-pa + mean] = 0195 + 01055 = 1,005 C

Tak kak f,,,=1005 ¢ < =3 ¢, mo ycnobue npobepku cnedywuee

omKA
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2
BK < |mep .1-0IT|K/1

2111< 3157 1,005
2111<99721 [kA]
5. Mo Bmopu4Hou Hazpy3ske:
Z,<7Z,..,
BmopuyHas Hazpyska mpaHchopmamopa moka npedcmabneHa & mada. 5.8.
Mpu S,,,.=30 BA:
Zoon = Souon/ lowon=30/5%=1,2.

MowHocmb npudopob, nodknkwYeHHbx K Haudonee 3dz2pyxeHHol  ¢ase

2HOM

2HOM

cocmabnsem 0,7 BA.

ConpomubneHue npudopob mozda:

S
s, = 5 =g;<:Q0280M

npud. lz

2 HoM

ConpomubneHue koHmakmo® npuHumaeM pabHbiM 0,05 OM, mk. 4ucno
npudopob He donbwe mpex.
Ymodbl mpaHcpopmamop padoman B BbidpaHHOM knacce moyvHocmu HeodxoduMo

Boidepxubamb ycnobue:

r

npud. 2 HoM

+ro+n, <Z
Toz2da MakcumansHo donycmumoe conpomubneHue npobodob:
r

I-‘np = ZZ HOM _rnpuﬁ. k

r, =12-0,028-0,05=11220m
[lo ycnoBuw nNPOYHOCMU NPUHUMAEM MHO20XUAbHLIU KOHMPOAbHLIU Kadenb

OM-MM2

ydensHoe conpomubneHue Mamepuana p = 0,0283

, 0AUHY CcoeduHUMENbHbIX

npobododb om TA Go npudopob MoxHO npuHsimb 4 M (cxema coeduHeHus —

HenonHasa 36e3da) [11, ¢.375], mozda:
leee =V31=/3-4=693M
CeveHue coeduHumenbHbix Npudopob:

_ Pl 0,0283-6,93
r 1122

np
Buidupaem cevenue npoBoda 2,5 MM’ (mK. no ycnobuw Npo4yHoCmu He MeHee

2.5 MM?

= 0,174 MM
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P, 0,0283:6,93

= =0,0780m

q 2,5
Z,~r5 +1,+r, =0,028+0,05+0,078=0,156 Om
0,156 < 1,2 [Om]

TpaHchopmamop moka TO/-10/300-5 ydobnemBopsiem ycnobusiM npobepku u

dydem padomamb B mpedyemMom knacce mMoYHoCMU.

(Bedem daHHble BbidpaHHbix mpaHcdopmamopob moka B madauuy 5.11.

Tadnuua 5.11. — Beidop mpaHcpopmamopob moka

HoMuHanbHble daHHbIE PacyemHble 3Ha4eHus

Lens Tun “3\ i §§\ 5; | s EE\ < | : |3

= | 2 2| &N > | F 5 | m N

PY 110 kB TreM-110- 158,9 1,03
Tp-p Y% /11 170 | 200 | 10 | 686 | 1,2 |10 3 7,21 | 1,61 L

PY 10 B T0N-10/1000- 10 1000 | 100 138,9 12 | 10 874,1 1,25 66,3 | 0,86
Tp-p 5 2 1 3 1

PY 10 B T0N-10/300- 997,2 271,6 0,15
Nuwuy « PI c 10 | 300 |100 1 12 | 10 9 8,83 | 21,11 ¢

1.6.6. Beidop mpaHcpopmamopob HanpaxeHus

TpaHchopMamopel  HanpaxeHus npedHa3Ha4YeHsl 48NS  NOHUXeHUus Bbicokozo
HanpsaxeHus do cmaHdapmHozo 3HadeHus 100 u 100v3 B u dns omdeneHus

ueneu Uu3MepeHus U peneuHou 3awumsl om nepbuyHeix ueneu Bbicokozo
HANPAXEeHUS.

Boidop TV dydem npousbodumb no cnedywwuM napamMempam:

1. Mo HoMuHansbHoMy HanpsaxeHul: U,y = Uy
2. Mo Bmopu4HOU Ha2py3Kke: S,gy =S, .

Nna ynpoweHus pacyemoB Hazpysky npudopodb MoxHo He pasdensmb no

dazaM, mo28a: S,y =+/Ploys + Qe

Beidop mpaHcpopmamopa HanpsxeHus, ycmaHobneHHozo Ha PY HH:
BoidupaeM mpex¢$a3Hbll QHMUPE30HAHCHLIU MPAHCGOPMAMOpP HANPSAXEHUS muna
HAMW-110 YX/11 knacca moysocmu 0.2, npousbodumens «TOTpaHchopmamop» [17].

Tadnuua 512. — OcHobHbie mexHuYeckue XxapakmMepucmMuKU MPaHcGOpMAmopa HANpsSXeHus
HAMK-110 YXM

U, KB S,uom BA Knacc moyHocmu
110 200 0,2
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Npobepka:
1 Upow = Uy (110 kB = 110kB);
2. Sym=S,s Syoy =200 B-A

[ins 3nekmpoHHbIX c4emyukoB MowHocmb 3adaemcss B BA. [lompednseMsie
MowHocmu TV cbedenbl B madauuy 5.13. MowHocmbs mpaHcdopmamopa B BbidpaHHOM
knacce moyHocmu cocmabasem 200 BA, 4ymo donbwe 113,1 BA.

TpaHcoopmamop HanpaxeHus HAMW-110 YX/1 ydobnembopsem ycnobusm

npobepku u dydem padomamb & mpedyemMoM kKnacce MoYHOCMU.

Tadnuua 5.13. — BmopuyHasa H@2py3ka mMpaHCGOpMAmMopa HANpsXeHus

MonHas

SodHoU Yucno Yucno
I'Ipuﬁop Tun npuﬁopu odmomku, BA odMomok npudopob Momgzcmb,
OPY 110 «B
Bonbmmemp 3-365 2 1 1 2
BammMemp CP3020 1,5 2 1 3
Cyemyuk akmuBHoU u peakmuBHoU Mepkypuu
3Hepauu 230 ART 75 2 7 105
Bonbmmemp dns usmepeHus CB-3020 0.1 1 1 0.1
Mexdypa3Ho20 HANPAXEHUS
oun ol 3 1 1 3
Wmozo - - - - 1131
PY 10 kB
BonbmMemp (cdopHble WUHbI) 3-365 2 1 1 2
Bammmemp (BB0od HH om CP3020 15 ? 1 3
mpaHchopMamopa)
oun PUM 3 1 1 3
Cyemyuk arfmubHou. 3Hepauu u CIT-LTM 25 > L 20
peakmubHoU 3Hepauu
Wmozo - - - - 28

Buidop mpaHcpopMamopa HanpsxeHus, ycmaHobnenHozo Ha PY HH:
BoidupaeM mpex¢$a3Hblu QHMUPEe30HAHCHLIU MPAHCHOPMAMOpP HANPAXEHUS muna

HA/U-10-1 knacca moyHocmu 0.2, npousbodumens «3TK OHukc» [17].

Tadnuua 5.14. — OcHoBHble mexHuYeckue XapakMepucmuku MPAHCcGOpMAMOpa HANPSAXEHUS
HA/N-10-1

U,on, kB S,om BA Knacc moyHocmu
10 45 0,5
Mpobepka:

1. Uyw =Uyr (10 kB = 10kB);
2. SHDM ZSZZ SHUM :AS BA
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[lna 3nekmpoHHbIX c4emyukob MowHocmb 3adaemcs B BA. [lompednseMsie
MowHocmu TV cbedenbl B madauuy 5.13. MowHocmbs mpaHcdopmamopa B BbidpaHHOM
knacce moyHocmu cocmabnsem 45 BA, ymo donbwe 28 BA.

TpaHcoopmamop HanpaxeHus HA/NM-10-1 ydoBnembBopsem ycnobuam npobepku

u dydem padomamb B mpedyeMoM knacce moyHOCMU.
1.6.8. Bbidop ozpaHuyumenel nepeHanpsxeHul

OzpaHuvumenu nepeHanpsxeHul npedHasHayeHbl 0458 3awWumbl  U30AAULUU
3nekmpuyeckoz2o0  odopydobaHus om  amMocdepHbix  nepeHanpsaxeHuu. Ha
npoekmupyemou nodcmarduuu OfH nodknwyawmea K cunobeiM mpaHcdopmMamopaM Ha
BoicwemM u HU3WeM HanpsxeHusax. A makxe K U3MepumenbHbIM MpaHCHOpMAmMoOpam
HanpsaxeHus. Pa3padHuku B Hacmoswee BpeMsa He ucnonb3ylmes.

Ha cmopoHe BH — OfH-110 YX/M

Ha cmopone HH — OMH-10 YX/1

Buibod: B daHHou 2nabe dbinu Buidpadbi: Boiknwyamenu Ha PY BH u PY HH,
mun U cevyeHue kadenbHbIXx AuHUU, numawwux Pll, pasbeduHumenu Ha PY BH,
kamepbl KPY, u3MepumenbHble mpaHchopmamopsl moka u HanpsxeHus, OfH Ha
cmopoHax BH u HH. T[lo pe3ynsmamam npobepok, BbidpaHHble annapamsl

ydobnembopswm Bcem npedbabneHHbiM mexHuyeckum mpedobaHusm.
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1.7. Buidop wuH u owuHobok C.
1.7.1. Beidop wuH u owuHobok Ha OPY 110 kB
B OPY 10 kB npuMeHnsimcsa zudkue wuHbl, BeinonHeHHbie npoBodamu AC, unu

xecmkas owuHobka, BeinonHeHHaa anwmuHuebbiMu npobodamu.
Buidop npousbodumcsa no Hazpeby (donycmumomy moky): Ipgn = Ipag.max
Ipap.MAX - MOKCUMGAbHBLIU pado4uu MoK, NpomMekanwul NO WUHaM;
Inon - donycmuMbll MOK WUHSI.

IF‘AB.MAKE =158,93 A

BeidupaeM npobod AC-70/11 [2, mada. 1.3.29] .flonycmumbid daumenbHbId mok:
lon =265 A

BoidpaHHble wuHbl Npobepstm no ycnobusm:
1. Mo donycmumMoMy MOKY:

lon =1

non = 'PABMAX

265A>15893A
2. Ha 3nekmpoduHamuyeckoe deucmbue moka K3 npobepsaiwmca 2udkue WuHbl

PY npu Iff) >20 kA, cnedobamensHo npobepka WuH Ha cxnecmbibaHue He
npobodumcs, MK I,y =317 <20 KA.

3. lNpobepka Ha mepMuyveckoe deucmBue mokoB K3 He npoBodumcsa, mK WuHbI
BbinonHeHbl 20nbiMu NnpobodaMu Ha omkpeimom Bo3dyxe.

L. lNpobepka no ycnobuam kopoHupobaHua He npobodumcs, MAK KAK C02A1ACHO

NY3 MuHuManbHoe cedveHue dns BA 110 kB 70 mm2

MpuHumaem npobod AC — 70/11.
1.7.2. Beidop wuH u owuHobok Ha PY 10 kB.
Haudonbwuu mok & uenu cAOPHLIX WUH' |o,sue = 1748,22 A

MpuHuMaeM anoMuHuebbie dByxnonocHeie wuHel 2x(100x6) MM?,

lon =1935 A [2, madn. 13.31].

1. Npobepka no ycnobuw Hazpeba B npodonxumencHOM pexuMe:

I.[l[]l'l 2 lPAB.MAX
1935 A>1748,22 A
2. llpobepka Ha MepMuYecKylw CMOUKOCMb: Sy = @
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(=91 A-cV2/mMM? — 3na anMuHUEBLIX WUH

Tozda MuUHUManbLHOe ce4yeHue

B, /6633-10°
leN:*/E: 66'?; 0 895w

Cevenue BuidpanHol wuHsl: 2x(100x6)=1200 MM
89,5 MM* < 1200 MM?

3. MNpobepka wuH Ha 3nekMpodUHAMUYECKYK CMOUKOCMb:

B donbwuHcmbe koHCMpYkUuU WUH MeXOHUYeCKo20 pe3oHaHca He BosHukaem.
Mo3momy MY3 He mpedywm ux npobepku HA 37eKMPOGUHAMUYECKYK CMOUKOCMb C
y4emoM MexaHu4eckux KonedaHuu

OwuHobky B uenu mpaHcpopmamopa  BbinonHseM anMuHuebbimMu
8BYXN0AOCHLIMU WUHAMU NPAMOY20AbHO20 ceveHus 2x(100x6) mm?.

Buibod: B danHou 2nabe dbinu BuidpaHel mokobedywue vacmu B OPY 110, a

mak xe Ha HanpsxeHuu 10 kB.
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