Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

TexHU4YecKoe nepeBOOpYyKeHUe CUCTeMbl 6e30nacHOro po3xura
ra3oBbIXx ropesok naposoro kotna 'M-50-14/250 ct. Ne 3 TromeHckoun
TIU-2 ¢punmana OAO “©@OPTYM”

PacueT kabenen anektponutaHna ana naHenu ABP obopynosaHua MNMTK
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[k3=13.13 kA

51T "TP 52T
TC3CY-1000/6 TC3CY-1000/6 TC3CY-1000/6
6/0,4kB 6/0,4kB 6/0,4kB
1000 kBA 1000 kBA 1000 kBA
7.36 % 144 % 7.36 %

1500/5 A

In=1600 A g} {31 231 In=1600 A

LOOB I O O (|) 1 1HN O 1 400B

B1 A3734 A3734 8
In=250 A In=250 A

=160 h=160
t=4,0 ¢ t=4,0 € R_02

R-01 | |12=3 (xl) =2 (xl)
ABBI 3x35+1x16 t=01¢ b2201 ¢ 'IAO%BJ 3x35+1x16

70M

0-3

%

R-05
ABBI 3x35+1x16
35M

K-3

iC60N 3P (25
B3 In=40 A

BBIHz(A)-LS
R-06 5x6 2MM
15M

Modn. u dama

ZIX
ABP BK ABP K-3

Sp=115 kBA Sp=11kBA
Ip=18.4 A Ip=16.7 A

Mub. N dudn.

Puc. 1PacyeémHas cxema

08o3Ha4eHue ycmabok 3awum abmoMmamuyeckux Belik nwyamened:

lh - ycmabka moka 3auumsl OM Nepezpy3ck;

f1- ycmabka BpemMeHu 3aWUML OM NEpezpy3oK;

l2 - yemabka moka cenekmubHou mokobol omceyku;

t2 - ycmabka BpemeHu cenekmubHol mokoboU omMCeYKU;
I3 - ycmabka moka MeHobeHHoU mokobol omceyku;

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

PacyeT TOKOB KOPOTKOro 3aMblKaHUA

OCHOBHbIE HOPMaTMBHO-TEXHUYECK ME LOKYMEHTbI, MPUMEHAEMbIE MNP U pacdeTax:

- [1]. NpaBuna yctpoiictea anektpoyctaHosok (MY3J). Bce aencteyowme pasgens MY3-6 n Nyd3-7, 2010 r;

- [2]. PO 153-34.0-20.527-98. PykoBoasiuivie ykasaHus No pacyeTy TOKOB KOPOTKOrO 3aMblkaHUs U BbIGOpyY
anekTpoobopynosanus / Mog pea. 6.H. Heknenaesa, 2004 r;

- [3]. TOCT 28249-93. KopoTkue 3aMblkaHUs B 3feKTpoycTaHOBKax. MeToabl pacyeTa B 3MeKTpOycTaHOBKaxX
nepemeHHoro toka HanpskeHum go 1 kB. 1994 r;

- [4]. PacuéT TokoB kopoTkoro 3ambikaHus B ceTsax 0.4 kB. Yue6Hoe nocobue / N.J1.Hebpat. — CMM6., 2001r.

PacueT BbinonHseTca AnNs NpoBepky OTKMoYarLwen cnocobHOCTU aBTOMATUYECK UX BbIKNtoyaTenen,
npoBepku KabenbHbIX MUHUIA HA TEPMUYECKYIO CTOWKOCTb, @ TakXe AN BblOOpa yCTaBOK TOKOBbIX KaTyLl ek
aBTOMaTUYECKUX BblKIloYaTenen n NpoBepKu UX YyBCTBUT €NTbHOCTU.

C 37Ol Uenbio BbINOMHAKTCS pacyeTbl MeTannuyeckux u ayroebix K3 - - Tpexd asHbix, ABYXd a3HbIX U
OAHOM a3HbIX.

PacuetHast cxema npeacTtaBneHa Ha puc. 1.

PacyeT BbINONHAETCA B MMEHOBaHHbIX €AuHMLax, CONpoOTUBNEHNS PaCYETHON CXeMbl MPUBOAATCS K
HanpsixxeHuto 0,4 kB 1 BolpaxaloTcs B Munnuomax. PacyeTbl BbIMOMHSATCSA B COOTBETCTBUM C METOLUKONM,
pekomeHpoBaHHon MTOCT 28249-93 [3] Ha pacyeThl TokoB K3 B ceTax HanpsxeHuem go 1 kB.

KopoTkue 3ambikaHusi paccunutbiBaoTca Ha wuHax 0,4 kB 1HIM (touka K1) n Ha BTOpuyHOI cunosomn cbopke
K-3 3a ka6enem R-01 (touka K2).

PacueTt gyrosbix K3 BbiINONHAEM C MCNOMb30BaHWEM CHUXat W ero kKoad g uymeHta Kc, noatomy
nepexofHble CONMPOTUBMEHUSI KOHTAKTOB, KOHTAKTHbIX COeAUHEHU I kabernell U W UHONPOBOAOB B pacHeTHbIX
BblpaXeHUaX AN onpefeneHnss CyMMapHOro akTUBHOIO COMPOTUBEHUS HE YYUTLIBAKTCS, 3TU CONPOTUBIIEHNS
Y4YTEHbl MPU MOCTPOEHUUN XapakTePUCTUK 3aBUCUMOCTM Koad duumneHta Kc oT NonHOro cymmapHoro
conpoTuBrneHns 4o mecTta K3, nony4yeHHbIX 3KCNepMMeEHTanbHbIM NyTeM. Xapaktepuctnku Kc npuseaeHs! B
npunoxexun 9, yept. 23 [3].

UcxoaHble faHHblIe:

UCp_BH =63 «B UCp_HH =04 «B

|K BH = 13.13 KA - pacyeTHbI TOK KOPOTKOro 3amMbikaHus B ceTn 6 kB.

MapameTpbl pac4€THOWN CXeMbl:
ConpoTtusnenue cuctemsl (n. 1.8 [3]):

2,3
o Yoptu 10 0.4%.10°
V31 auUep an V3131363

¢ =1.117 mOm

ConpoTuBneHue TpaHc opmaTtopa:

u - 6.3kB U, =736 % P, = 8.8 KBT

HOM.Tp_BH

UHOM.Tp_HH = 0.4xB SHOM.Tp = 1000 «BA

2
PK'UHOM.Tp_HH 8.8~0.42 6
Rio = 107 = ————10° = 1.41 mOwm
p 2

2
Som.p 1000

2
2 2
. 100.8.8\° 04
HowTp HH 4 [, g2 (1008817 047 o4
L1000 J 1000

, [ 100P, VP u

X : U .
1T K | |
P KSHOM.Tp) SHOM.Tp

AKTUBHbIE U MHAYKTUBHbIE COMPOTUBIIEHUSI HYNEBOW NOCNe0BarefibHOCTU ANs TpaHC(OPMaTOpPOB CO
cxemoii coeguHeHns obmoTok [/YH npakTU4ecku paBHbl COOTBETCBYIO MM napameTpamM npsMon
nocnegosarensHocT. C yd4étom npunoxenus 1 [4] npumem:

R2Tp = R1Tp ROTp = R1Tp XZTp = x1Tp XOTp = X1Tp

12122884 .47251005.092. AK01.PK
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

ConpoTtusnexue obmotok TT1 (1500/5) cornacHo npunoxexuto 5, Tabn.20 [3]):
Mrr 1= 0.05 mOm X{rr 1 = 0.07 mOwm
Torr_1 = M17_1 Xorr_ 1= X177_1

ConpoTuBrneHue katywku aBTomatuyeckoro Boikniovatens B (1600A) cornacHo npunoxenuto 6, Taébn.21 [3]:

Mks 1 = 0.14 mOm Xiks_1 = 0.08 mOwm

Toke_1 = Mks_1 Xoke_1 = X1ke_1
ConpoTuBneHue KatylKkyu aBToMaTudeckoro Bolknioyvatena B1, B2 (160A):

kg 2 = 1.1 mOwm X1kg_ 2 = 0.5 wmOwm
Toke_2 = Mks_2 Xoke_2 = X1ks_2

ConpoTuBneHue KaTylK aBToMaTu4eckoro Beiknovatens B3 (25A):

Mks 3 = 0.73 mOm X1ks_3 = 0.045 mOm
'oks_3 = M«s_3 Xoke_3 = X1ke_3
ConpoTtusnenue kabensa R-01 (ABBIT 3x35+1x16, 70 m) cornacHo npunoxenuto 2, Tabn.11 [3]:
Mya 1= 1.1 mOwm/m Xiya 1 = 0.068 mOwm/m |K6_1 =70 ™

foya_1 = 2.97mOwm/m Xoyp 1 = 1.241 wmOwm/m

Mx6_1 = r1y/:|,_1'||<6_1 =177 MOm Tok6_1= rOyg_1'||<6_1 = 208.0 MOwm

X1 K6_1 = X1yﬂ_1 .IK6_1 = 476 mMOMm X0K6_1 = XOy.El_1 .IK6_1 = 86.9 MmOM
ConpoTtusnenue kabens R-02 n R-05 (ABBTI 3x35+1x16, 135 m):

r1yn_2 = 1.1 mOm/m X1yn_2 = 0.068 mMOMm/m IK6_2 - 135 m

foyn 2 = 2.97MOM/m Xoya 2 = 1.241 wmOwm/m

Mx6_2 = M y,q_2'||<6_2 = 148.5 mOwm "oke_2 = rOy,u_2'|K6_2 = 401.0 MOm
X16_2 = X1yp_2lg_2 = 918 mOwm Xox6_2 = Xoyn_2'lke_2 = 168.0 mOwm
ConpoTtusnexue kabens R-06 (BBIMHr(LS) 5x6, 15 m):

Myn 3 = 1.1 mOwm/m X1ya 3 = 0.068 mOwm/m lg 3=15m
foyg 3 = 297MOM/M  xo 3= 1241 MOm/m

r1 K6_3 = r1yu_3-|K6_3 =16.5 MOMm rOK6_3 = royﬂ_3-|K6_3 =445 mOwm

X1k6_3 = Xyq_3k6_3 = 1:02 mOm Xok6_3= Xoyn_3lke 3 = 186 mMOm

12122884 .47251005.092. AK01.PK
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

C

UbH=6kB

o (2
T

[k3=13.13 KA

TT1 g

A
4 2

R-06

ABP MK-3 # K3

Puc. 1PacyémHas cxema

Puc. 2 Cxema 3aMeweHust npaMold Puc. 3 Cxema 3aMeueHust HUnebod
(oBpamHai) nocnedobamensHocmu nocnedebamensHocmu
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

PacuéT TokoB K3 B Touke K-1
TpéxdasHoe K3
Tok TpéxdpasHoro merannuyeckoro K3 onpeagensiercs no ¢popmyne:

u

CP_HH

| =
k3_K1_m > >
\/3- r12 + X12

My = R1TpJr M 1" Mks_ 1 = 1.6 mOwm

Xy = X + X1TpJr Xrr 1+t Xke_ 1 = 13.0 mMOwm

ZZ = ' I'122 + X122 = 13.098 mOwm

3
Ucp_HH'1O 0.4-103

I = = = 17.6
k3_K1_m
A/ 3. ’ r122 + X122 \/ 3’\/ 162 + 1302

Tok TpéxdpasHoro gyrosoro K3:

CHuxalowmit KoadduumeHT onpegenum no popmyne ans ycraHosuswerocsa K3 (npunoxenue 9, [3)):

K, = 0.55 - 0.00225, + 0.1 [Z5; - 0.12.3[z5; = 0.603

ha_k1_n = k3_k1_mKc = 106 kA

YpapHbii Tok K3 onpegensem no dopmyne: iyn_K‘l = Kyn’\/—2'|K3_K1_M

X
YuntbiBas cooTHoweHne —— = 8,125 cornacHo puc.5 [4] onpegenum ygapHbii KO3 dnumneHT Kya =175

"%
g k1= Kya V2 g k1w = 1751/2:176 = 43.6 «A

OeyxdasHoe K3

UCp_HH

| =— =0.8651
k2_K1_m k3_K1_m
\/6222

2 [ 2 |
222 = —" r122+ X122 = T 162 + 1302 = 15.1 mOwm
3

V3
3
Ucp_HH'1O 0.4-103
o k1_m = = = 1563 KA 0.865-L 3 (1 = 15.22 KA

V3zyy /3151

Tok aByxdasHoro ayrosoro K3:

3
Kep = 0.55 - 0.002-2py + 0.1-, /255 — 0.12.7[z55, = 0.612

ko k1. 1 = k2 k1 mKeo = 936 KA

OpHodasHoe K3
U

CP_HH

| = —
kK1_K1_m
‘\/ 3212

1
2% = 5'\/(2*12 + Ir02)2 +(2xq5+ on)z

12122884 .47251005.092. AK01.PK
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

'os: = ROTp +Torr 1+ Toke_ 1 = 141 + 0.05+ 0.14 = 1.6MOm

Xox = XOTp + Xorr_ 1t Xoks_1 = 11.8 mOwm

1 2 2 1 2 2
Zyy = g.\/(z‘rﬁﬁ roz) + (2-x12+ xOE) = g-\/(2-1.6+ 16)" + (2-13.0 + 11.8)° = 12.7

3
Ucp_HH'1O O.4"|03

K1_K1_M = \/3212 = -\/5127

Tok ogHodasHoro ayrosoro K3:

3
Kgq = 0.55 - 0.002-z4y: + 0.1- [z45 - 0.12.7/z15, = 0.601

k1 k1.0 = W1 k1 mKe2 = 111 kA

| = 18.2 kA

PacuéT Tokos K3 B Touke K-2
TpéxdasHoe K3

My k2 =M+t Mg 2+ Mg 1= 16+ 1.1+ 77 =797 MOM

X12_K2 = X1E + X1 KB_2 + X1 K6_1 = 13.0+ 0.5+4.76 = 18.3 MOMm

. 2 2
Zy k274 M K2 T X2 K2

3
Ucp wu10 0.4.10°

| = =
k3_K2_m
\/?3\/ r12 K22 + X1E K22 \/3\/ 79.72 + 18.32
3
Ke k2 = 055 - 0.002:zy; yp+ 0.1-[25 o~ 0.12- fz5; 5= 0.77

k3 k2 n = k3_k2_mKe k2 = 217xA

= 2.82 kA

OsyxdasHoe K3

2 2 2 _ 2 2 2
— My k2 * Xy k2 = =V 797" +183" = 944 wmOwm
VE

225 k2 = Ve
- 3
U 10° 3
| Cp_HH’ 0.4-10
2 K2 m = =
I [Bzox ko V3944

3
KC2_K2 = 0.55 - 0.002~222_K2+ 0.1 /ZzZ_Kz— 0.12. [222_K2= 0.786

ko k2 n = k2 k2_mKe2_k2 = 1.93 *A

= 245«A

OpHod aszHoe K3
rOE_K2 =Tox + Toke 2+ Tok6_1 = 1.6+ 1.1+ 208.0 = 210.7 MOM

XOZ_K2 = XOZ + XOKB_2 + X0K6_1 =118+ 05+869 = 99.2 MOm

1 2 2 1 2 2
Z1E_K2 = 5 (2-r12_K2+ rOE_Kz) + (24X1E_K2+ XOE_KZ) = g\/ (2797 + 2107) + (2183 + 992)
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

212 K2 = 131.4 mOwm

3
| Ucp w10 0.4.10° 76
kK1_K2_m = = =
_K2_ . 1
V3215 k2 \/_3.§.J(2.79.7 +210.7)% + (2.18.3 + 99.2)2

| —— 3
KC1_K2 = 0.55 - 0.002-Z1E_K2+ 0.1. Z12_K2_ 0.12. [212_}(2: 0.823

1 k2.0 = W1 k2 mKeo = 108 «A

[ns oueHK YyBCTBUTENbHOCTU aBToMaTa B2 Hagém MUHMManbHLIA TOK 04HOM asHOro/ ABYXd asHol
K3 npu nutanum ot cekummn 0.4 kB 2HTI:

|K1_K2'_ﬂ, = 0574 KA
IK2_K2'_H = 112 KA
Pacuét tokoB K3 B Touke K-3

TpéxdasHoe K3

r1 E_KB = r1E_K2 + |'1 KB_3 + r1 K6_2 — 79.7 + 0.73 + 148.5 = 228.93 MOM

X1y k3= X2 k2+ X1e 37 X6 2 = 18.3 + 0.045 + 9.18 = 27.5 MOM

. 2 2
Zy K37T 4 "M K3 * X% k3

3
Ucp_HH'10 0.4-103

I = =
k3_K3_m
Y 2 2 2 2
3'J My k3 *+ Xy k3 V3228937 + 275
3
KC_K3 = 0.55 - 0'002.22_K3 + 0.1,/ 7y k3~ 0.12. /ZE_K3 =0.871

L3 k3_n = k3 _k3_mKc_k3 = 0871 KA

= 1.0 kA

OsyxdasHoe K3
2 2 2 2 2 2
2oy k3= =M k3 " XMn k3 = (= 228.93" + 27.5° = 266.0 mOm
VR SN

3
| Ucp_HH'10 0.4~103
kK2_K3_m = =
V325 k3 V/3:266.0

3
KC2_K3 = 0.55 - 0.002~222_K3+ 0.1- Z2E_K3 - 0.12. [222_K3= 0.877

k2 k3.0 = k2 k3 mKe2 k3 = 0.761KA

= 0.868 kA

OpnHodasHoe K3
FOE_K3:: rOE_K2+ rOKB_3 + rOK6_2 = 210.7 + 0.73 + 401.0 = 61243 mOwm

X0 k3 = X032 k2T Xoks 3+ Xokg 2 = 992 + 0.045 + 168.0 = 267.0 mOwm
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

1 1
21y K3 = g'\/(zrm 3+ fox_k3) * (2%15_k3+ Yos k) - §~\/(2~228-93+ 612.43)° + (2:27.5 + 267
212 K3 = 372.6 mOwm

3
Ucp wn10 0.4.10°

1 k3. m = - 0.62 KA

. B 1
V3215 k3 \/?3-5-\/(2-228.93 + 612.43)% 4+ (2275 + 267.0)°

3
KC1_K3 = 0.55 - 0.002~Z1E_K3+ 0.1 /Z1E_K3— 0.12. [212_‘(3: 0.872

IK1_K3_H = lk1_k3_mKe2 = 0379 «A

[na oueHKM 4YyBCTBUTENbLHOCTM aBTomaTa B3 Hangém MuUHUManbHbIA TOK 0AHOM a3HOro/ ABYXd a3HC
K3 npu nutanum ot cekummn 0.4 kB 2HM:

|K1_K3'_ﬂ = 0.289 KA

|K2_K3'_ﬂ = 0.579 KA

12122884 .47251005.092. AK01.PK
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

MpoBepka YyBCTBUTENbHOCTU
MpoBepka YyBCTBUTENBHOCTU OTCEYKU K OAHOG a3HOMY Toky K3:

K1.MUH

c.0

Ky1 =
Kp = 1.3 - ko3 uumeHT pasbpoca

lMpoBepka YyBCTBUTENBHOCTU OTCEYKMN K ABYX(d azHoMYy ToKy K3:
_ b2 mum
Kp=—=2 1.1.K

| p
c.0

l.c.o - ycTaBka Toka 3awuThl or K3

quCTBMTeJ’IbHOCTb aBTOMaTUYeCKOro Bblk/tloYaTens, MMel LW ero TonbKo TENNOBOW pacuennrensb:
3

<
T.p ™ IK’I.MMH

l.T.p - ycTaBka TOKa 3aL{UTbl OT NEpPerpysKku

MapameTpbl Bblkno4vaTtens B1 (B2):

mapka: A3734C Y3
HOMWHAaNbHbIN TOK: In =250 A

YcTaBka Toka 3awuTbl oT neperpysku: |4 = 250..200.. 160 A

YctaBka Tennosoro pacuenutens: ty=4..8..16 c¢ npu I=51,

YcTtaeka Toka 3awuTel or K3 (cenekTusHas): lp=(2..3..5..7..10)-14

YcTaBka nonynpoBoAHWKOBOIMO pacuennTens: ty = 0.1.025.04 c

MpuHuMaem crnepyloL e ycTaBku:

|1:= 160 A t1:=4C

|2: 480 A t2:: 01c

MpoBepka YyBcTBUTENbHOCTM B1:

3
lk1_k2_p-107 =1080 A ly o = |p = 480 A

k1.MuUH =

3
2 mun = IK2_K2_D,'1O = 1930 A

IK1.MI/IH

Kyqi= ——— =225 Ky12 11K, = 1.43

y
c.0

IK2.MI/IH

Kypi= ——— = 4.021 Ky2> 1.1:K, = 1.43
c.0

Takum 06p830M, BbikntovaTens B 1 npoxoanT No YyBCTBUTEJNTbHOCTU
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Modn. u dama

Mub. N dudn.

B3aM. uHb. N’

Modn. u dama

ub. N’ nodn.

MpoBepka YyyBcTBUTENBHOCTU B2:

| IK1_K2'_D"103 =574 A lo o= lp= 480 A

kK1.MuUH =

3
2 mun = I|<2_K2'_}:|,'10 =1120 A

IK‘I.MMH
Ky1:= I =1196 Ky q< 1.1~Kp: 1.43

c.0 Ic.o = 320

HepaBeHCTBO He BbINMOMHAETCSA, NPMMEM yCTaBKy Toka 3awutbl ot K3

|K1.MVIH
Ky1: =1.794 Ky1 2 1.1~Kp: 1.43

c.0

I|<2.M|/|H
Ky2: =35 Ky2 = 1.1-Kp: 1.43

IC.O

Takum o6paaoM, Bblkntovatens B2 npoxoanT No YyBCTBUTENTbHOCTU

Mposepka YyBcTBUTENbHOCTM B3:

MapameTpbl BoIKoYaTeN:
mapka: IC60N 3P C25

HOMUHaNbHBIA TOK: | := 25 A

YcTaBKka Toka 3aliUTbl OT Neperpysku: I1 : In

YcTaBka Toka 3awuTbl ot K3: I3: 5In

3
htmnn = k1_k3 g 107 =289 A 5= 13=125 A

3
|K2_K3|_D"10 = 579 A

K2.MWUH =

|K1.MV|H

Ky : Ky1> 11K, = 1.43

Ky - 4.632 Kyp> 1.1:K, = 1.43

Takum obpasom, BblkntoyaTens B3 npoxogut no 4yyBCTBUTENBHOCTH
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PacyeT Toka KOPOTKOro 3ambikaHusa B uenu =220B
UcxoaHble AaHHblE:

Upom = 2208

IOna ka6bens BB 3x10, 60m
g = 1.84mMOm/m Xq¢g:= 0.073  mOm/m
rK6 = r1 K6.|K6 = 1104 mMOMm XK6 = X1 K6.|K6 = 438
CymMMmapHoe akTUBHOE M UHOYKTUBHOE:

My = kg My = 1104

X1y = Xeg X1y = 4.38

212:: }r122+x122: 110.487 MOM

Onpegenum Tok MeTannuyeckoro K3 B pacyétHom Touke (Touka K-4):

u

HOM

| i —
n0_K4 > >
"My Xy

=1.991 kA

WnT1, n.8 WnT1, n.5
=220B I D] [

MH-2 I:I MH-2
In=100 A In=100 A

1EE168 ) EE162
BB 3x10 BBI 3x10
60M 60M

Modn. u dama

BBl 3x10
30M

Mub. N dudn.
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Bbi6op u npoBepka kabenbHbix nuHui 0.4 kB ornpomknemmHuuka K-3 no wkacpa ABP MNK-3
MCXOﬂHble AaHHbIE:
U =04 «B -HOMMHanNbHOe HanpsXxeHune ceTtwn

SMaKC =11 KBA - MakcumanbHasa pacyeTHast MOWHOCTbL notpebutenen wkagpa ABP MK-3

|K3 =22 KA - pacyeTHbll TOK KOPOTKOrO 3aMblkaHWsl B TOYKe MoAK0YeHUa nuTawunx kabenen ABP MK-3.

@0 = 30 °C - dakTumyeckasa TemnepaTypa okpyxawwewn cpeabl. [IlpuHMMaem neTHU nepmoa akcnnyaraumm
kabenbHbIX NMUHUI C TemnepaTypon okpyxatwuen cpeas 3C °C.

MpuHumaem ans nutanua wkadpa ABP MK-3 ka6enb BBIHM(A)-LS 5x6.

Pabounii Tok HOPManbHOIo peXxunmMa Ha KaXxaom kabene cocTaBuT:

SMaKC

|1 =
.pab
Vv 3'UHOM

MpuBeagem nposepky u pacyet kabena BBIHr(A)-LS 5x6 no Harpyso4yHon cnoco6HOCTM, TEPMUYECKON CTOMKOCTH
1 HEBO3ropaHuio.

pa6.makc = I1.paG

1. Harpy3ouyHas cnoco6HOCTb

TemnepaTypa npoBogHuKa B paboyeM pexume He OOMKHA MPeBblll aTb NpeaenbHOo 4oNyCTUMYO TeMnepaTtypy ¢
y4eTOM He TOfbKO HOpMarbHbIX, HO U MocieaBapUAHbLIX PEXVMOB:

V < Ynpoa.aon

MpoaonXuTenbHO AONYCTUMON TeMnepaType NPOBOAHMKA COOTBETCTBYET NPOAOIKUTENBHO AOMNYCTUMbIA TOK.
Onsa kabena HepaBeHCTBO TeMnepaTyp BbIMOMHSAETCHA, €CNM BbINOMNHSETCA yCcloBue:

Ipa6.makc < KE)"non

| = 40 A -panutenbHo gonycTumeli Tok kabens 0.4 kB ¢ meaHbIMu xunamu cedennem 5x6 ¢ GymaxHoii
non
usonsaumeit ns NBX nnacTtukata (tabn. 4, FTOCT 31996-2012)

Kg = 094 - nonpaBoYHbIN KO3 P ULMEHT, YYUTLIBAKO LU pacYEeTHOE 3HaYeHne TeMnepaTypbl OKpyxatoLyen
cpeasl 30°C

Monyvaem:
Kgljon = 0.94-40 = 376 A

! =159A < Kglon = 376 A

pab6.makc

Takum o6pasom, HepaBeHCTBO cobniogaetcs. Kabenbs BBIMHr(A)-LS 5x6 npoxoauT no HarpysouHomn
cnocob6HoCTH.
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2. TepMunyeckass CTOMKOCTb

Onsa kabena 0.4 kB ¢ nnacTMaccoBoi U3onsuMeil MakCUManbHO 4OMNycTUMasa TemnepaTypbl HarpeBa Xumbl npu
KOPOTKOM 3aMblKaHum JomkHa cocTasnsate He Gonee 160 °C (tabn. 11.2,Uupkynsp Ne L}-2-98 (3)). Harpes,
BO3HMKAIO LN BO BpEMS KOPOTKOro 3aMblkaHWsl, onpeaensioT No BeNUYMHe 1 ANUTENbHOCTH KOP OTKOrO 3aMblKaHus.

MpoBepka 3aknio4aeTcs B CPAaBHEHUM PACUYETHOTO TOKa B Havane kabenbHO NMHUM U TOKa ogHOCeKyHaHoro K3
cunosoro kabensa. Kabenb yaosnersopaeT Tpeb6oBaHNSM N0 T@PMUYECKOI CTOMKOCTU, €CNN BLINOMHSAETCS YCNOoBUe:

| <
K3.pacy = 'k3.gon
| = 0.81 KA - pgonycTuMmblin Tok ogHocekyHaHoro K3 kabena 0.4 kB ¢ MeaHbIMM Xunamu ceyeHnem 5S5x6

K3-pon ¢ nnactmaccoBon usonsiuvei (tabn. 23, FOCT 31996-2012)

|K3.pacq = |K3 =22 KA -Tok K3 B Havyane kabenbHoi nuHum 0.4 kB

CornacHo n. 1.4.8 MY3 7 u3g., npu pacyete TEPMUYECKOW CTOMKOCTM B Ka4eCTBE pacyeTHOro BpeMeHu
NpUHUMaeTcss CyMMa BpeMeH, nornyvyaemMas oT ClOXeHUs BpeMeHU AeiCTBUS OCHOBHON peneiiHon 3almnThl, B 30HY
KOTOPOMN BXOAAT NpOBepseMble Kabenu, NONTHOro BPEMEHU OTKIOYEHUS COOTBET CTBYIOLL Er0 BblKIovaTens u
NOCTOSIHHOW BPEMEHU 3aTyxaHuWsa anepuogu4yeckon coctasnsowen Toka K3:

tps =0 c -npuHumaem yctaeky cpabaTtbiBaHua Bbikntoyatens B3 no toky K3

t. = 0.01 c¢ -nomnHoe BpeMsa OTKMOYeHUs Bbiknovarensa B3

B
T, = 0.02 c -nocTosHHasi BPEMEHN 3aTyxaHns ANs pacyeTHoi Touku K3 (cornacHo Lupkynspy Ne LI-2-98 (3)

torn = tpa + g+ T = 0+ 0.01+0.02 = 0.03 ¢

Tak Kak pacuyeTHoe BpeMs npogonxutensHocT K3 HepasHo 1 ¢, To 3HadveHue npedenbHO gonycTumoro Toka K3
kabens BBMHr(A)LS 5x6 Heo6xo4MMO yMHOXMUTb Ha MONPaBOYHbIA KOIM P UUMEHT gnuTenbHocTh K3,
paccyuTbiBaw WMNCA no popmyne:

1 1
Kq = - - 5.77

[toren  V/0.03

Takum obpasom, 4ONYCTUMbIA TOK OAHOCEKYHAHOro K3 ¢ y4eTom nonpaBoYHbIX KO3 P ULNMEHTOB paBeH:

= 577-0.81 = 4.67 A

K1'|K3.,qon
MpoBepka ycnoBusi TepMmuyeckomn ctoikoctn kabens BBIHr(A)-LS 5x6:

|K3.pacq =22 KA < K1'|K3./:|,0r| = 4.67 KA

Tepmuueckas cTonkocTb kabens BBIHr(A)-LS 5x6 npu aeincTtBum ocHOBHbLIX 3aWwuT o6ecneynBsaeTcs.
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3. NMpoBepKka No HEBO3ropaHUio

Mpu UcnbiTaHUM Ha BO3ropaHuWe CUNoBbIX kabenen Tokamu K3 onuTensHOCThIO A0 4 C yCcTaHOBMNEHO, YTO
pa3pbiB 060noyek, paspyLll eHne KOHLEBbIX 3a4enoK U Bo3ropaHue kabenei He NpoMcxoauT, ecnu TeMmnepaTtypa
TOKOMPOBOAALWMX XUN Ana kabens ¢ nnactTMaccoson usonsauven He npesbiwaet 350 °C.

®,qon = 350 °C

lMpoBepka No ycnoBuio HEBO3ropaHUs NPOBOAMUTCS NP AENCTBUM pe3epBHON 3alnTbl U, KaK NpPaBuno, UCXOAS
13 K3 B Hayane kabenbHON NuHuK. [lonyckaetca npuHUmaTth pacyeTHblt Tok K3 Ha paccTosHun 50 m oT Hauana
kabenbHoi nuHun HanpsikeHnem 10 kB (Lupkynsip Ne L-2-98 (3)).

tp3 pes =01¢c - yCcTaBKa Cpa6aTbIBaHI/IF| BbllWeCcTodALWl ero Bblkn4yarena B1

| 2.2 kKA -Tok K3 B Hauyane kabenbHoi nuHumn 0.4 kB.

K3.pacy ~
Onpepenum koad ¢ uuneHT K, xapakTepnsyloLimin B3aMMoCBsA3b MeXAY TENMNOBbIM UMMYNIbCOM, CEYEHUEM XU TTbl
M TEeNNogU3MYEeCKUMM XapakTepucTuKaMu martepuana Xunbl.

S =6 MM2 -HOMUHaNbLHOE ceveHure Xunbl kabens BBIHr(A)-LS 5x6

MM
b = 19.58 —— - nocTosiHHas, xapakTepuayloLias Tennognamyeckne xapakTepucTukn Matepuana xunol (ans
2
kAc Meawn)

TennoBoW MMNyNbC paBeH:

2
Bk = |K3.pacq '(t

2

2
vapes * lg+ Ta) = 227:(0.1+ 0.01 + 0.02) = 0.6292 A%c

Koad punumnent K paseH:
b-Bx  19.58.0.6292
K = > = 0.34

2 6

Onpegenum HayanbHylo TemnepaTypy xunbl kabens BBIHr(A)-LS 5x6 no K3 B HopmanbHoMm pexume paboThbi:

G).D.Jil = 70 °C - pnuTenbHO gonycTumas Temneparypa TOKOMNPOBOAALWMX Xun kabens ¢ nnactmaccoBow
nionauuen

b= 25 °C - TemnepaTypa okpyxatLei cpenbl npu npoknaake kabens B semne 1£°C, Ha Bosgyxe 25°C

= 30 °C - dakTuyeckasa TemnepaTtypa okpyxatwuwen cpeabl Bo Bpemsa K3. NpuHuMaem neTHui nepuog
akcnnyatauuy kabGenbHbIX MUHWIA ¢ TemnepaTypoi okpyxatowein cpeabl 30 °C.

(Hﬂf ~ 30+ (70 - 25 (Ef - 371 °C
OKp)'k 'gon}l = 30+ (70 - )'\ 40 )

G)OK
90

-0

Onpegenum koHeuHylo Temnepatypy xunsl kabens BBIHr(A)-LS 5x6 B koHue BpemeHu aeiicTeust Toka K3:

o = 228 °C - BenuuuHa, obpaTHas TeMnepaTypHOMYy ko3 dULMEHTY 3NeKTPUYeckoro conpotusnenns npu 0
°C
o, - 0, alef 1) - 371" 228(e - 1445
O, - 1445 °C < O, - 350 °C °C

3 034 _ )

Temnepatypa xunel kabens BBIHM(A)-LS 5x6 B koHLe BpeMeHN nNpoTekaHns Toka KOPOTKOro 3amblKaHUs
MeHbl e gonyctumoro sHadeHns B 350 °C. CnepgoBatenbHO, kKabenb BBIHr(A)-LS 5x6 yaoeneTsopsieT ycrnosuto
HeBO3ropaHus.

Mposepka kaberns nNo HEBO3ropaHuio 1 Tepmudeckon ctonkoctn B uenu 220 B noctosHHOro Toka
BbINOJTHSAETCA aHanoruiyHo, NpuHuM aem kabenb BBIHr(A)-LS 5x6.

12122884 .47251005.092. AK01.PK

$opmam




KapTbl CENEKTUBHOCTU

Kapra cenektmBHOCTM BEOgHOTO asTomara ot 2HM (B2) n asTromara B3
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Kapta cenektMBHOCTM aBTOomaTa B3 ot eBogHoro astomarta ABP [K-3

Modn. u dama

=4#—iC60N 3P C25 xon.  ——iC60N 3P C25 iC60N 3P C40 xon.  ===iC6ON 3P C40

Kapta cenektueHocTM asTomarta B3 ot seogHoro asTomara ABP MNMK-3
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Haprta cenektuBHOCTH BBOgHOro npegoxpannrens ot LUMNT n.8 v eeiknouatens B

Modn. u dama

T
400
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=#—iC60H-DC C20 xon. =——iC60H-DCC20 MH2 100A

Kaprta ceneKTMBHOCTH BBogHoOro npegoxpaHutens ot WIMT n.8 v sbiknouatena B
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