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1. OBLUWME CBEOEHUA
1.1 OcHoBaHue AN NPOeKTUpPoOBaHUA

Paboyas gokyMeHTaums no gaHHOMYy 06bekTy paspaboTaHa Ha
OCHOBaHUN TeXHNUYECKOro 3agaHnsa Ha NPoeKkTUMpoBaHme "AnekTpocHabXeHne
OlY notpebutenen B cooTBETCTBMU C A0roBopoM Ha TI1 Ne 4-55-20-2544 .,
Hosopoccuinck”

1.2 CocTtaB 1 06beM NPOEKTUPOBaHUS

HacTosawmin NpoeKT BbINONIHEH B COOTBETCTBMN C TpeboBaHMAMMN
3agaHus Ha NPOEKTUPOBaHME.

YTBEPXKOEHHOE TEXHMYECKOE 3aZlaHne Ha NPOEKTUPOBAHNE NpMBEAEHO B
npunoxeHuu A.
B 06bemM NpoekTnpoBaHNA HaCTOSILLErO NPOEKTa BXOAMUT:
- pacyeT TOKOB KOPOTKOro 3amMmblkaHust (K3);
- pacyeT ycTaBOK penenHomn 3awmTsbl (P3) .
CocTaB pasgenoB NPOEKTHOW AOKYMEHTaLMn N UX CoOAep)KaHue CoOTBETCTBYET
TpeboBaHuAM noctaHoBneHus Npasutenbctea PO Ne87 ot 16.02.2008 .
«O cocTaBe pa3fgenosB NPOEKTHOM AOKYMEHTaunm n TpeboBaHUAX K X
coaepXxaHuio», B pefakumm noctaHoBrneHns npasutensctsa PO Ne 1044 ot
21.12.2009 .
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2. ICXOOHbIE OAHHBIE

1. Tokn K3 Ha NC 110/35/6 kB "ToHHenbHaa"

MakcumarnbHbiii pexum - [Pmax = 16,490 kA

MunuManbHbIn pexum - [Pmin = 8,557 kA

2. JaHHble no 3awmtam npuc. T-20 MNC 110/35/6 kB

"ToHHenbHaga"

- Pene PT-40/10

- YcTtaBka MT3 342A /1,0c

- YctaBka TO 1404A/0,4c

- TpaHcdopmaTop Toka TON-10 300/5
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3. PacuyeT TOKOB KOPOTKNX 3aMblKaHWI

Pac4yéT nponssoauncsa cornacHo P 153-34.0-20.527-98 «PykoBogsiume
yKa3aHusi N0 pacyYETy TOKOB KOPOTKOro 3amblKaHUs 1 BbIGOPY
anekTpoobopyaoBaHusa». PacyeT HeobxoauMbIX NnapameTpoB
paccMmaTpuBaemMon ceT NpuBeaeH HMXe.

ConpoTusrneHune nutaroLen cuctemMmbl Ha WwinHax nogctaHuum NMNC 110/35/6 kB
"ToHHenbHasa" onpeaenvm no opmynam:

Xcmax =UH/ (N3 *1® 10 ) =10,5/ (V3 * 16,490) = 0,221 Om,
Xcmin=Un/ 3*1® . )=10,5/((N3 * 8,557) = 0,425 Owm.

AKTnBHOE conpoTtusneHne nposoaoB JNIMHNK onpegendeTca rno cbopmyne:

R L,

— *
=Tyn
roe:

L — AnuHa nuHumn, Km,
lyg — YAEIbHOE aKTUBHOE CONPOTUBNEHUN NUHUK, OM/KM.

|/|H,E|,yKTI/IBHoe conpoTmnseIrieHne nposoaoB NMMHNKX onpegendeTca rno cbopmyne:

X =X, * L,
roe:

L — AnuHa nuHumn, Km,
Xyp — YAENbHOE UHOYKTUBHOE COMPOTMBIEHUM NMUHUKM, OM/KM,

ConpoTtueneHune TpaHcgopmaTtopa mowHocTbio 400 KBA
Z1p = V(R1p? + X1p?) = 13,75 OM
ConpoTuerieHne TpaHcgopmaTopa MoLwHOCTLH 60 KBA
Z1p = V(RTp? + X1p?) = 6,8 OM
Tok kopoTkoro 3amblkaHus (K3) onpegensetcsa no popmyne:

¥V = Un / (V3 * V((ZR)? + (£X))
roe:

2R - cymma akTMBHbIX CONPOTMBEHMN JIMHUIA paccMaTpmMBaeMoro ydactka, Om

2X - CymMMa MHOYKTUBHbLIX CONPOTUBIIEHNN NUHUIN paccMaTpnBaemMoro y4acTkKa, Om
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3.1 Pacuet TokoB K3 no npucoeguHeHuto
T-20 NC 110/35/6 kB "ToHHenbHas".

na pac4yeTa TOKO KOPOTKOro 3amMmbliKaHUA B onpeaeryieHHbIX TOYKax
Heobxoaumo pacynTaTb COMPOTUBIIEHUA YH4aCTKOB CETU 0 3TUX TOYEK U
conpoTtmerieHne cuctembol B MakCMMasibHOM U MUHUMaAlribHOM peXnme.

Tabnuua 1. ConpoTusneHns y4actkos ceTu npuc. T-20.

YAenbHbIe ConpoTuBneHune
No HaumeHoBaHMe Tun | Cederve, | Anvka, XapaKTEPUCTURH, oM ’
B a/leMeHTa MM2 KM Om/km
R X R X

1 T-20-TM-391 AALlB 120 0,79 0,26 0,086 0,205 0,068
2 TM-391 - MpoekKrt. TN AAllB 120 0,2 0,26 0,086 0,052 0,017
3 TMN-391 - Npoekr. TM ACB 120 0,2 0,25 0,08 0,050 0,016
4 Mpoekr. TN - TN-3976 ACB 120 0,2 0,25 0,08 0,050 0,016
5 MpoekT. TN -TN-3976 | AALUB 120 0,4 0,26 0,086 0,104 0,034
6 TN-397 - TN-697 ACBn 70 0,03 0,443 0,086 0,013 0,003
7 TMN-697 - TMN-398 ACBbn 70 0,03 0,443 0,086 0,013 0,003
8 TM-398 - TM-393K ACB 95 0,3 0,32 0,08 0,096 0,024
9 TM-393K - TMN-390 AABn 120 0,61 0,258 0,081 0,157 0,049
10 TM-390 - TM-492 AABn 150 0,73 0,206 0,079 0,150 0,058
11 TM-492 - AKHO-8 AABA 240 0,305 0,13 0,075 0,040 0,023
12 AKHO-8 - TN-693 AABA 240 0,3 0,13 0,075 0,039 0,023
13 TMN-693 - TM-793 cun-3 120 0,72 0,288 0,278 0,207 0,200
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MWHUMAarIbHOM pexume ceTtun 6 kB.

[Ins pacyeTa Toka KOPOTKOro 3aMblkaHus B Touke K1 noHagobsaTcs:
conpoTtueneHue yyactka Ne 1 u conpoTuBreHme cUCTeEMbl B MakCUMarbHOM U

CornacHo gpopmyrie npuBedeHHOW paHee NonyvymMm cregyrowme BblpaXeHus:

1) hax= 6,3 / (V3 * V((0,205)% + (0,068 + 0,221)%) = 10,270 KA

CBepeMm pesynbTaTbl pacyeToB B Tabnuuy 2.

¥ =6,3/ (V3 *V((0,205) + (0,068 + 0,425)%) = 6,810 KA

Tabnuua 2. 3HavyeHuns TokoB K3 Ha npuc. T-20 INC 110/35/6 kB "ToHHenbHas"

UsH UHH
Touka : ; " 3
K3 MecTo K3 U6 | max min min max min min
3¢. 3¢. 2¢. 3¢. 3¢. 2¢.
K1 Ha wwuHax 6/0,4 kB TN-391 | 6,3 |10,270| 6,810 | 5,898 | 0,633 | 0,611 | 0,529
K2 Ha wuHax 6/0,4 kB TN-793 | 6,3 | 2,601 | 2,395 | 2,074 | 0,830 | 0,795 | 0,688
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4. OnpeneasieM ycraBku cpadaroiBanus P3A sueiika 10xkB T-20 IIC
110/35/10xB «TonHebHaSD:

Hcxoanble 1aHHbIE 1JIA pacyera:

CymectByronue ycraBku P3A sa4. 10kB T-20 IIC 110/35/10xB «ToHHe1bHAS):
K+=300/5

TO: 1500A/0,4c;

MT3: 600A/1,0c;

Pene: PT-40

4.1. IIpoBepsieM aKTyaJIbHOCTH CylIeCTBYIOIIMX ycTaBOK P3A siueiike P3A
siyeiika 10xkB T-20 IIC 110/35/10kB «TonnesibHash» B CBSI3U 100aBJIeHHEM
MOIIHOCTH 65 KBT (moakouenue npoexkrupyemoro TII-250 kBA):

4.1.1. ToxoBas oTceuka:
Toxk cpabaThIBaHUs IO OTCTPOUKH OT MaKCUMAJIBHOTO TOKa KOPOTKOT'O 3aMbIKaHUs Ha
cropone 0,4xB:

I, =K, I3

makc.K3

rae K, -xko3gduuument HaaexxHoctu, npuaumaeM pasibiM 1,5 (s PT-40);
I3 e c32- ToK K3 B Touke K1’ (Ha munax 0,4xB TI1-391 400 kBA);

I, >1,5633 =950 A

Jlist ceneKTUBHOM paboThl TOKOBOM oTceuku Ha npucoeauHenun 10kB PUII-19
HEO0O0XO0MMO MCIIOJIb30BaTh BBIIEPKKY BpeMeHHU t., = 0,4 ¢

IIpunumaem ycraBry TO 06e3 uzmenenusi: I, = 1404 A, t., = 0,4 c.

4.1.3 MakcumMaJIbHAs TOKOBAas 3aLUTA:
OmnpenensieM TOK cpadbaTbIBAHUS:

> Ky * Kean )
3 = K pab.makc
Qé B
2 rne K, -koadurment Hagesxxnoctu, npuaumaeM paBabiM 1,5 (PT-40);
-
§ K5~ K03 dunmeHT camo3amnycka, IpuHUMaeM paBHbIM 1,3;
K;- koadurmenT Bo3Bpara, npuaumaeMm paBabM (,85;
]
S
IS L a6 maxe~ MAKCUMAITbHBIN pabo4nii TOK, 1yist st4. T-20 onpezernsieM o MaKCUMaTbHOM
3 . )
< pa3peiéHHON MOIITHOCTH.
o
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Py paspem.T—20 Ti—Hack = 6SKBT — cymiecTByo11[ast MaKCUMalbHast pa3pericHHast
MoOIIHOCTh npucoenunenue 10kB T-20;

P 106720 Ti—HacKk=150kBT — no6aBnennas momnocts (mpoextupyemas TIT);

Pyak paspem.1—20 =2295 kBT — MakcuMaibHas pa3penieHHas MOIHOCTb

npucoeguHenne 10kB T-20 B HOpMalIbHOM peKHUME C y4E€TOM J00aBIEHHOMN
MOIIHOCTH;

Ipa maxe. = Ppaspen 2 A
V3 U, ' cosgp
I = 2295 = 136 A.
pa6.maKc. 3-10.5 - 0,93
Tok cpabateiBanust MT3:
1,513

I, >=2.136 = 311 A.
0,85

IIpunumaem ycrapky MT3 0e3 usmenenusi: I, = 342 A, t., =1,0c

4.1.4. OnpenensieM Ko3(PHUIMEHT YyBCTBUTEIBHOCTH, NPHU JBYX(Ha3HOM KOPOTKOM
3aMmbikaHuU B Touke K3 (ocHOBHas 30Ha uyBcTBUTENbHOCTH MT3):

_ II\%HH.K& _ 2074

Ky = = 6,1 > 1,5, uro coorBercTByet [1YD 11.3.2.25.
yB Lyer. 342

4.1.5 IIpoBepka cymecTByrOIuX Tpancgopmaropon Toka 4. 10 kB PUII-19
(krr=300/5) no yc/j10BMI0 MAKCUMAJILHOW HATPY3KH:

Ipa6. max. < Inom.rr

Ipas. wax = L cym+ I nos. =136 A

136<300 (ycnoBue BbIIOJHAETCS).

3ameHa TpancopmaTopoB Toka ¢ kodpdurmentom 300/5 Ha GobIIHiA

K03 (HULIMEHT HE TpeOyeTCs.
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5. HOPMATWMBHBbIE CCbINKA

Mpn paspaboTke NpoeKkTHOW 1 paboyen 4OKyMEHTaL MM NCMONb30BaHbI
cnegywoume
HOPMaTUBHbIE JOKYMEHTHI:

1) NoctaHoBneHue lMNMpaButensctea PP Ne87 ot 16 dpespans 2008 r. (B pes.
MoctaHoBneHus MNpaeutensctea PO oT 06.07.2019 Ne864) O cocTase
pasgenos
NPOEKTHOW AOKYyMeHTaLmn n TpeboBaHNAX K UX COOEPXKaHUIO.

2) NpaBwuna ycTponcTtea anekTpoyctaHoBokK ([MY3J). 7 nsganue. 2019r.

3) P11 34.20.185-94 NHCTpYKUMA NO NPOEKTUPOBAHUIO FTOPOACKMX
ANEKTPUYECKNX
ceTen (C uameHeHnamMun n gononHeHnamm ot 29.06.1999 N213).

4) MNpaBuna TeXHNYECKOW IKCnyaTaunm anNeKTpoyCcTaHOBOK NoTpebutenen
(yTB.
npukasoMm MuHaHepro P® ot 13.01.2003 Ne6).

5)TOCT P 21.1101-2013 OcHoBHble TpeboBaHUs K MPOEKTHON U paboyein
AOKyMeHTauun.

6) MNMpaBuna no oxpaHe Tpyaa Npu aKcnyaTaunm aNeKTpoycTaHOBOK (NpuKas
Ne328H oT 24.07.2013).

7) TOCT 32144-2013. HopMbl KayecTBa 35IEKTPUHECKON SHEPTNN B CUCTEMAX
3MEeKTPOCHabXeHna obLLero Ha3Ha4YeHus.

8) P 153-34.0-20.527-98. PykoBoasiune ykazaHnsa no pac4ye€Ty TOKOB
KOPOTKOro
3aMblkaHNA 1 BbIBOPY anekTpoobopyaoBaHUS.
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