Chuong VI: Tinh todn va lua chon cdc phdn tit trong hé thong cung cép dién

CHUONG VI

TINH TOAN VA LUA CHON CAC PHAN TU
TRONG HE THONG CUNG CAP PIEN

1 PIEU KIEN LUA CHON CAC PHAN TU HE THONG
1.1.Téng quan
Trong diéu kién van hanh cdc phan ti hé thong: thiét bi, khi cu dién, st cdch dién, cic
bod phan din dién khéc c6 thé 1am viéc trong ba ch€ do sau:

» Ché& @6 1am viéc on dinh dai han.

= Ché& dd qua tai.

= Ch€ dd ngén mach.
Trong ch€ do 1am viéc &n dinh dai han, cdc khi cu dién, st cdch dién va cdc bd phan din
dién khdc sé lam viéc v6i dd tin ciy cao né€u dugc lwa chon ding cic thong s6 dién 4p,
dong dién va cong suit dinh mic.
Trong ch& dd qué tdi, dong dién qua cdc phan i, khi cu dién s& 16n hon dong dinh mic,
cdc phan tf nay 1am viéc v6i do tin cAy cao néu thdi gian va gid tri dong dién qud tdi
khong vugt qué gidi han cho phép.
Trong ch& dd ngin mach, cdc phan ti, khi cu dién sé& lam viéc dang tin cdy néu chon
ding cdc thong s6 theo diéu kién dn dinh dong va &n dinh nhiét. Khi xdy ra ngdn mach,
d€ han ch€ cdc tic hai d&€n khi cu dién doi khi cin phai co 1ap hodc loai bd cdc bd phan
hu hong ra khdi mang dién.
Ngoai ra, viéc lya chon cdc phan t, cdc khi cu dién con phai thod man cdc yéu cau kinh
t€—k¥ thuat.
1.2. Lua chon thi&t bi theo diéu kién lam viéc lau dai
a) Theo dién dp dinh mic
bién dp dinh mic cia khi cu di€én dugc ghi trén nhan hay trong 1y lich, phu hgp vé6i do
bén cédch dién. C4c khi cu nay khi ché tao diéu c6 dd du trit vé dién, dd bén cich dién
nén cho phép lam viéc lau dai v61 di€n ap khong cao hon dinh muc 10 + 15% goi la dién
4p 1am viéc cuc dai cda khi cu dién. Diéu kién chon gid tri dién 4p ndy nhu sau:

Udmked 2 Udmia (7.1)
Trong do:
Udmkea : P1€n dp dinh muc khi cu dién, V

Ugmig : P1€n dp dinh mdc mang di€n, V
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Bdng 7.1. Do léch dién dp cho phép ciia mét sé thiét bi va khi cu dién

St cach dién 1,15 Uy,

Miy bié€n dong dién 1,1 Ugy,

Cip dien lyc 1,1 Ugy

Mady bi€n dién 4p 1,1 Uy

Cé4p chdng sét 1,25 Uy,

Cauchi 1,1 Uy,

Daocéchly 1,15 Uy,

Miy citdién 1,1 Ugpy

b) Theo dong dién dinh miic
Dong dién dinh muc ctia khi cu dién do nha ché tao quy dinh va 1a dong dién di qua khi
cu dién trong thdi gian 1au dai 6n dinh vdi nhiét dd moi trudng xung quanh 13 dinh mifc.
Khi cu dién dugc chon theo dong dinh mitc ddm bdo cdc bd phan khdng bi d6t néng dén
muc qua nhiét din tdi cic m&i nguy hiém trong trong nhitng trudng hdp lam viéc lau dai.
biéu kién chon:
Idmkcd 2 Ilvmax (72)
Trong do:
Limkea : DONg dién dinh mc caa khi cu dién, A
Lymax : DONg dién lam viéc 16n nhat, A
¢) Kiém tra theo dong dién ngdn mach
* Kiém tra on dinh lyc dién dong
biéu kién kiém tra:
Imax 2 ixk (73)
Imax 2 ka (74)
Trong do:
Inax : DONg dién 1am viéc 16n nhat cho phép cla khi cu dién, dic trung cho do dn
dinh cda khi cu dién.
iy , Ly : DOng dién ngin mach bién do va hiéu dung.
* Kiém tra on dinh nhiét

A N . R
biéu kié€n ki€m tra:

LR - (7.5)
Hoac:
tqd
| PR3 (7.6)
tdmnh
Trong do:
Limnn : DONg dién &n dinh nhiét dinh mic &ng véi thdi gian 6n dinh dinh mdc
tamnn : Thi gian 6n dinh nhiét dinh mitc
I, : Dong dién ngin mach dn dinh
tqa : Thoi gian tdc dong quy déi ngdn mach dung kiém tra 8n dinh nhiét khi cu dién
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Lgmnh VA tamnn do nha ché tao cung cip, thudng Iy, Ung vdi thdi gian 5s, 10s.
2 LUA CHON THIET BI TRONG HE THONG CUNG CAP PIEN
2.1. Chon dao cach ly va cdu chi cao 4p

a) Dao cdch ly

Dao cdch ly ¢6 nhiém vu tao ra mot khodng hd cich dién trong thdy dugc giita phian c6
mang dong dién va may cdt dién nhim muc dich dim bdo an toan cho nhin vién bio tri
va sta chira ludi dién.

Dao cédch ly khong c6 bd phan dap hd quang nén khong dudce dung dé cit mach dién khi
dang mang t3i. Vi vy, néu thao tdic nhAm 1an thi hé quang dién phat sinh s& gy nguy
hi€m cho ngudi va thiét bi ¢6 lién quan.

Dao cédch ly c6 nhi€u loai: mdt pha, hai pha, ba pha; loai dit ngoai trdi hay trong nha.
Viéc déng-ngit dao cach ly dudc thuc hién bing tay hodc thong qua hé truyén dong cla
mot dong co dién.

Bdng 7.2. Diéu kién chon va kiém tra dao cdch ly

Diéu ki¢n chon va kiém tra Kiém tra
bién 4p dinh mic, KV Udmdel 2 Udmia
Dong dién lau dai dinh muc, A Lamder = Livmax
Dong dién ngidn mach xung kich cho phép, KA Limmax = Lk
Dong dién 6n dinh nhiét, KA Ly 2 L, ttqd

dmnh

b) Cdu chi cao dp

Cau chi cao 4p thudng dudc st dung trong mang dién trung va cao 4p d€ bdo vé cdc phan
tlf nhu mdy bi€n dp, két hdp vdi dao cit phu t3i trung 4p d€ bdo vé dudng day.

Cau chi cao 4p thudng dugc dit phia cao 4p clia cdc tram bi€n 4p phian phdi d€ bio vé
ngin mach mdy bién 4p.

A “A N o N A \ z
Bdng 7.3. Piéu kién chon va kiém tra cau chi cao dp

Diéu kién chon va kiém tra Kiém tra
bién dp dinh mic, KV Udmee 2 Udm
Dong di€n dinh muc, A Limee = Livmax
Dong dién cdt dinh mitc, KA Leam = In
Cong suat cit dinh mitc, MVA Scdm = Sy

Cau chi cao 4p dugc ch€ tao theo nhiéu ching loai nhung phd bi€n nhi't 1a loai cau chi
ong. Trong mang dién trung dp thudng st dung cau chi ty roi (FCO) thay thé cho bd cau
dao — cAu chi d€ bdo vé cho mdy bi€n dp, dudng diy.

2.2. Chon suf cach dién
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Stt cdch di€én c6 tdc dung lam gid dd cadc bd phan mang di€n, cdch di€n gifta cic by phan
mang dién v6i di't va giita cdc bd phan mang dién v6i nhau. St ¢6 hai loai 1a loai sit d&
va loai st xuyén.

Bdng 7.4. Piéu kién chon va kiém tra si cdch dién

Diéu ki¢n chon va kiém tra Kiém tra
bién dp dinh muc, KV Udm = Ugn
Dong dién dinh mic, A Lim = Livmax

2.3. Chon ciu dao va cau chi ha ap
a) Cdudao
Trong mang dién ha 4p, cAu dao thudng 12 loai mdt pha, hai pha, ba pha véi sd cuc khic
nhau nhu mot cuc, hai cuc, ba cuc, bon cuc. V& kha ning déng cit thi cau dao c6 hai loai:
= Cdu dao thuong: St dung d€ déng cit khong tii hoic tdi nhd khong ding ké, ciu dao
chi lam nhiém vu cach ly.
= Cdu dao phu tdi: St dung d€ déng cit c6 tai va lam nhiém vu cich ly.
Cau dao ha 4p dudc chon theo hai di€u kién sau:
Usinea > Uan (7.7)
Tymed > Iy (7.8)
Trong do:
Udmea : Pién 4p dinh mifc cau dao, V
Ugn : Pi€n dp dinh mdc mang di€én, V
Limea : DONg dién dinh mic cau dao, A
I : Dong dién tinh todn phu tdi, A
Dong dién tinh todn cla phu tdi mot pha:
P

=—a A (7.9)
U,, cosoe

i
P, : Cong sudt dinh mic phu tai, W
Ugn : Pi€n 4p dinh mdc mang di€n mot pha, V
cos@ : Hé s6 cdng suit clia phu tai
Cdc phu tdi den day toc, 10 dién trd, 10 nung, ban i dién cose=1.
Céc phu tdi mdy bom, mdy di€u hoa nhiét do, ti lanh, mdy giit cosp=0.8
Céc phu tai may vi tinh, TV, mdy nghe nhac, dan Karaoke cosp=0.75
Dong dién tinh todn ctia phu tai ba pha:
P m
an = W,A (7.10)

V6i Uy, 1a dién dp dinh midc cia mang dién ba pha, V

I, =1

t
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b) Cdu chi
Trong mang dién ha 4p, cau chi dugc st dung d€ bio vé cic dung cu va thi€t bi dién khdi
nhitng 4nh hudng xau khi ¢ su ¢6 ngidn mach x4y ra.
* Cdu chi bdo vé mang dién sinh hoat, mang chiéu sdng
Cau chi dudc chon theo hai diéu kién sau:
Udmee = Ugm (7.11)
Lo > I, (7.12)
Trong do:
Udmee : Pién 4p dinh mic ciu chi, V
Ugn : Pi€n dp dinh mdc mang di€n, V
I4. : Dong dién dinh mic cia diy chay, A
I : Dong dién tinh todn cda phu tai, A
Vi du 1: Tinh chon cau chi bdo vé cho khu I6p hoc bi&t cong suat tinh todn 1a 21,6KW.
Mang dién ba pha dién dp 380V.
Giai:
Dong dién tinh todn cta khu 16p hoc:
P, 216

I = = =
J3U, cosp +/3.0,38.0.8

41A

tt

Tra catalogue cAu chi, chon cau chi ¢ c6 day chdy 1a 50A.
* Cdu chi bdo vé mang dién cong nghiép

Phu tdi chinh cia mang dién cong nghiép 13 cdc diay chuyén mdy mdc, thi€t bi va hé
thong cdc dong cd. Cau chi 1 loai khi cu dién bdo vé tuy rat don gidn nhung lai hiéu qua
nhat trong mang dién cong nghiép.

- Cdu chi bdo vé mot dong co

Ludi dién

[Je

(®0)

Hinh 7.1 Cdu chi bdo vé mét dong co

CAu chi b3o vé cho mot dong cd dudc chon theo hai diéu kién sau:

Idc 2 Itt = ktIdmdc (7 13)
IdCZ Imm — kmmIdmdc (714)
o o
Cau chi dudc chon tir di€u kién (7.13) va (7.14).

Trong do:
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k. : Hé s0 tai ctia dong cd
Limac : DOng dién dinh muc dong co, A
Ium : DONg dién md may dong co, A
Kmm : H& s6 m& may dong co do nha ché tao dong co cho, thudng ko, = 5-7
o : Hé s8 c6 xét dén diéu kién mé may dong cd, va c6 gid tri nhu sau:
» Truong hop mé mdy nhe hodc khéng tdi (may bom, mdy cit got cong cu, quat cong
nghiép) a = 2,5.
= Truong hop mdé mdy ndng (ciu truc, can cidu, may nang ha, thang mdy) o = 1,6.
Dong dién dinh mdc dong cd dudc tinh nhu sau:
P

= dmdc LA (7.15)
\/éUdm COos (pdmn

Idmdc

Pgmdc : COng suat dinh mirc dong cd, W
Ugn : DPi€n 4p dinh mi'c mang di€n, Uy, = 380V
COSQgp, : HE s cong suat dinh mitc dong cd
n : Hiéu suit dinh mitc cda dong co
- Cdu chi bdo vé nhém dpng co

Ludi dién

[] cer
o |

© O OE

Hinh 7.2 Cdu chi bdo vé mét nhom dong co

CC3

—

Thyc t€, mot cum hai, ba dong cd cong sud't nhd hodic mot dong co cong suat 16n va hai,
ba dong co cdng suit trung binh dugc cAp dién chung mot dudng diy va dudc bdo vé
bing mdt ciu chi. CAu chi bdo vé& cho nhém dong co phai thda ddng thdi hai diéu kién:

Loe > > kol (7.16)
i=1
n-1
Immmax + Z ktiIcilmi
Ly > il (7.17)
a

V6i o 1a hé s6 xét dén diéu kién md may (o = 1,6-2,5).
Day chdy clia ciu chi tdng (CCT) dudc chon 16n hon it nha't hai cip so v6i day chdy cla
nhénh c6 dong 16n nhAt.

Vi du 2: Tinh chon ciu chi bdo vé cho nhém dong cd nhu hinh 7.2 trén. Mang dién ba pha
dién 4p 380V, thong s6 cdc dong co cho trong bang sau:
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Dong co Piw, KW | cos@ | K, | K, n
Mdiy mai (P1) 10 0.8 5 1 0.9
Ciu truc (D2) 8 08 | 7 | 1|09
M4y phay (B3) | 10 08 | 5 | 1|09
Mdy khoan (P4) 4,5 0,8 7 1 0.9
Giai:
Cau chi CCl1:
IdC 2 Itt = ktIdde = 1. 10 = 21,125A
\/3.0,38.0,8.0,9
Lo s Jon = Knnlne - 520125 oo
a o 2,5
Chon cau chi CC1 c6 diy chdy 1a 50A.
Cau chi CC2:
IdC > Itt = ktIdde = 1. 8 = 16,9A
\/3.0,38.0,8.0,9
L > Jon = Knnlne - 7169 g0
o o 1,6
Chon cau chi CC1 ¢6 diy chdy 1a 100A.
Cau chi CC3:
L2 k=l 40 _30605A
= J3.038.08.09  +/3.0,38.0,8.0,9
n-1
| kI .
L3 mmm“; U Ly + KLy 521125495
¢ o o 2,5
Chon cau chi CC3 ¢6 diy chdy 1a 50A.
Cau chi CCT:

L > Ykl = 121,125 + 16,9 + 21,25 + 9.5) = 68,65A
i=1

n-1 3
Immmax+zkti1dmi ImmBZ + ZKtiIdei
=1 i=lI

L> 4 _ _7.169+ (21,125 +21,125 +9,5)
dc = o a 1,6

D€ cau chi CCT bao vé theo diéu kién chon loc nén chon cau chi CCT3 ¢ diy chdy Ia

150A.
2.4. Chon Aptomat (CB: Circuit Breaker, hay Cau dao tu dong)

Trong mang dién ha dp, aptomat 12 mdt loai khi cu dién déng cdt va bdo vé ngdn mach
va qud tdi cho mang dién. So vdi cidu dao c6 gin chi thi aptomat 1am viéc an toan hon, tin
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cdy hon va c6 kha ning tv dong héa cao nén dugc sit dung rong rai trong ludi dién ha dp
cong nghi€p, sinh hoat, dich vu.

Ngoai loai aptomat thong thudng, con cé loai aptomat chdng dong dién rd. Aptomat
chong dong dién ro sé ty dong cit mach dién n€u phat hién co dong dién rd nim trong
gia tri tic dong clia aptomat.

Aptomat dudc ché& tao véi cdc cdp dién 4p khdc nhau nhu 400V, 440V, 500V, 600V,
660V. Aptomat c6 loai mot pha, hai pha, ba pha va s6 cuc khdc nhau nhy mdt cyc, hai
cuc, ba cuc, bon cuc.

Aptomat dudc chon theo ba diéu kién dong thdi sau:

Uima 2 Udmia (7.18)
Lima 2 I (7.19)
Leama 2 In (7.20)

Trong do:
Udma : Pién dp dinh mdc ctia aptomat, V
Iima : DOng dién dinh mdc ctia aptomat, A
Iegma : DONg di€n cit dinh mitc ctia aptomat, KA
Iy : Dong dién ngdn mach, KA

Bdng 7.5 Pién trd tiép xiic ciia cdu dao va aptomat, m€2

Dong dién dinh miic, A 50 70 100 | 140 | 200 | 400 | 600 | 1000
Aptomat 1.3 1.0 | 075|065 | 06 | 04 | 0.25 -
Cdu dao - - 0.5 - 04 | 02 | 0.15 | 0.08

Bdng 7.6 Pién tré tiép va dién khdng ciia cudn ddy bdo vé qud dong ciia aptomat, mQ2

Dong dién dinh miic cuon ddy, A 50 70 100 140 | 200 | 400 | 600
X 2.7 1.3 | 0.86 | 0.55 | 0.28 | 0.1 | 0.094
R 55 (235130 | 0.74 | 0.36 | 0.15 | 0.12

Vi du 3: Chon aptomat cho td phan phdi ctia tram bi€n 4p 250KVA, 10/0,4KV, phu tdi
200KW. Bi€t dong ngdn mach 16n nhAt tai thanh cdi ha 4p cla tram bi€n dp 1a 7,15KA.
Giai:

Dong dién qua aptomat chinh 1a dong dinh mic cia mdy bi€n 4p.

_ Samn__ 250 =361,27A

| =1
dmAT dmB \/gUdB \/50’4

Chon aptomat clia hing Merlin Gerin, ¢6 thong s6 k§ thuat nhu trong bang sau:

Ma hiéu Udma \% Idm’ A chmA’ KA
MS 400E 500 400 15
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2.5. Chon day din va cap dién
a) Chon thiét dién ddy ddn theo ton thét dién dp cho phép
Phuong phap xdc dinh thi€t dién day din theo diéu kién ton thit dién 4p 16n nhat cho
phép thudng dudc 4p dung cho cdc mang dién yéu cau ton that dién dp thip nhit nhu
mang dién chi€u sdng, mang dién nong thon.
Xét mach dién nhu hinh 7.3

S,=P,+jQ,  S,=P,+jQ, S,=P,+jQ, S =P+jQ S =P +jQ,

0 > | ) >3 > i » 1
p, +iq, P, +iq, p; +14; p; +iq; p, +1d,

Hinh 7.3 Puong ddy nhiéu phu tdi

Tén tha't dién 4p:

AU:LEHZ(P;i +Qx,) (7.21)
Udm i=1
Hay:
iplrl inrl
AU =4 =AU +AU (7.22)
dm dm

Néu dudng day ddng chat va cling thi€t dién

Iy Z pli X Z q;l;
__ i 4 el

AU = (7.23)
Udm Udm
Hay:
rozpili onqili
AU=—=L L AU +AU (7.24)
Udm Udm
Trong do:
AU’ : T6n thi't dién 4p do thanh phan cong suit tic dung giy nén.
AU’’: Tén that dién 4p do thanh phan cong suit phdn khdng giy nén.
N&u biét trudc x,, thanh phin t6n thdit AU dudc tinh nhu sau:
XOZQili onqiLi
AU = —5— hay AU =—=—— (7.25)

dm dm
Gi4 tri xo c6 thé chon theo gid tri sau:
* Pudng day ha ap trén khong : xo = 0,25 (O/km
* Puong day cdp ha dp : xo = 0,07 (U/km
* Pudng diay cao 4p trén khong : xo = ( 0,35 + 0,4) Q/km
AU,, 1a ton thd't dién dp cho phép tinh t dau ngudn d€n phu tdi xa nhat.
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AU’ dudc tinh theo cong thic:
AU’ = AU, - AU” (7.26)
Véi:
) P,
' i=l1

AU =—=L

7.27
U (7.27)

Thay r, :LF’ vGi y 12 dién dan xué't ctia day dan.
Y

Thi€t dién day din dudc xdc dinh nhu sau:

Sl
i=1

U, AU (7.28)
Hay:

zpiLi
io1

YU AU (7.29)

Tur gid tri tinh todn F, tra bing chon thi&t dién diy din dong thdi x4c dinh dudc ry va X
ting v6i day din da chon, tinh lai tOn that dién 4p AU d€ so sdnh véi AU,. N€u chua dat
yéu ciu thi ting thi€t dién ddy 1én mot cap va tinh lai tdn that dién 4p.

Vi du 4: Hai phu ti tap trung tai 2 nit a, b clia dudng diy dudc cap ngudn 15KV, diy
din nhom 16i thép. Tdn thi't dién dp cho phép AU.,=5%. Cdc s8 li€u cho trén hinh V&,
dudng diy cing ti€t dién. Xdc dinh thi€t dién diy din, cho bift pa=31,5mm?*/km,
xo=0,38Q/km.

? 4km a Skm b
| i i
1000 + j1000 KVA 500 + j300 KVA

Giai:

B XOéqiLi ~0,38(1000.4+300.9)

AU =169,7V
U, 15
Tén that dién 4p trén toan bd dudng day
AU, =5%U,, = %15 = 0,75KV =750V

AU’ = AU, - AU** =750 — 169,7 ~ 580V
Thi&t dién day
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_ 2.pL; 31,5(1000.4+500.9)
YU, AU 15.580

=30,7mm”>

b) Chon thiét dién ddy ddn theo mdt do dong dién khong doi

Khi xdy dung dudng diy ciing thi€t dién trén toan bd chiéu dai din dén st dung mot khdi
lugng kim loai mau 16n. N€u thdi gian st dung cdng suit cyc dai 16n, véi mang dién dia
phuong nén chon diy din theo mat do6 dong khong ddi thi ton tha't cong suit va dién ning
12 nhé nhdt va khoi lugng kim loai mau st dung 1a nhd nhit. Do d6 phuong phdp nay
thuong dugc st dung & mang dién c6 dién dp tit 110KV trd 1€n, ludi dién phan dp trung
4p c6 thdi gian st dung cong sudt 16n cling c6 thé sit dung phuong phap niy. Xét dudng
day nhu hinh 7.3.

T6n tha't dién 4p cho phép dugc tinh: AU, = AU’ + AU’

V6i x, tiy ¥, thi t8n tha't dién 4p AU dugc tinh:

onn:Qili

AU =—+=1 7.30
U (7.30)
Hay:
AU’ =AU, - AU” (7.31)
Thiét dién day din
ZPiLi
Fo—_isl_ (7.32)
YyAUU,,
Va AU dudgc tinh lai nhu:
ZpiLi
AU ==L (7.33)
YFUdm
Xét dudng day hai phu tai nhu hinh 7.4
(.) a b
p1 + jé, KVA l
Hinh 7.4 Puong ddy hai phu tdi
Thanh phan tdn tha't dién ap AU’ dudc xdc dinh theo cong thuc (7.33)
AU — Aan +AUlab — \/gUderIl COS P, + \/§Udmr012 cos @,
YEUqn YEU,, (7.34)
bit
j=L (7.35)
= .

vdi J 1a mat d6 dong dién 1a khong ddi trén cac doan day.
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j=b b (7.36)
Fl F2
Do dé:
AU =£(11 cos@, +1, cos, ) (7.37)
Y
= AUy (7.38)
V3 (1, cos g, +1, cosg,)
Thi€t dién day din ctia doan th nhat: F, :ITl
Thi€t dién ddy din ctia doan thit hai: F, :ITZ
Tdng quat mang dién c6 n phu tdi, mat dd dong dudc tinh nhu:
y-— 2 (7.39)

\Ezn: I; cos g,
)

Thudng thi mat do dong dién J dudc tra trong bdng mat d dong dién kinh t€ ji, do dé
phuong phd nady con dudc goi 1a phuong phdp xdc dinh thi€t dién day din theo mat do
dong dién kinh t€.
Thiét dién diay din clia doan day thit i dudc tinh theo cdng thifc sau:

1

F=- 7.40
=7 (7.40)

Sau d6 tra bang chon ti€t dién day, kiém tra lai ton thit dién 4p xem tdn thi't dién dp c6
cho phép hay khong.

Vi du 5: Xéc dinh thi€t dién day dan dudng day trén khong, dung day din nhom 13i thép,
dién 4p mang dién 12 15KV. Tdn thit dién 4p cho phép AU, = 5%. Thdoi gian st dung
song sudt cuc dai T,y = 3500 gid/ndm. Cdc thong sd con lai cho trén hinh vé; Cho x( =
0,4 Q/km, ya = 31,5.10° mm*/km.

0 2km a A b

| l l
1000 KVA 600 KVA
cosp=0.7 cosp=0.9

Giai
Dong di€n trén cidc doan Oa, ab
Sea _ 1000+600

I = =61,5A
* Bu,  BI5
Sw 600 _,aia

I, — ab
* BU,. B.15
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Thanh phin t6n thi't dién 4p AU

 xo2ak 0,4(710.2+258.6)
AU =—E -
U, 15

Thanh phin ton that dién 4p AU’

=79V

AU =AU, - AU = 15000% 279 =671V

Mat dd dong di€n trén dudng day
yAU 31,5.107°.671

J= " = =2,443A/mm”’
B cose
i=1

J3(4.0,9+2.0,7)

Cach khdc tra bing chon mat do dong dién kinh t& ¢6 J,, = 1,1A/mm®

Do J = 2,4 > J,, nén dung J,,d€ chon thi€t dién diy din cho dudng diy
Thi€t dién ddy din dudng day Oa:
e

oa

=55,9 ~ 56mm”*

oa J

kt 4

Chon day AC —70

Thi€t dién ddy din dudng diy ab:
oL, 615

I, L1

=21mm?

V& nguyén tic chon day nhd hon, c6 thé diy AC—50 nhung nén chon ludn ¢ diy AC-70
nhim dong nhit dudng day.

Bdng 7.7 Mdt dé dong dién kinh t& (J,)

o Cdp boc gidy cdch dién )

Thoi gian SU | Day trdn va thanh cdi. | va ddy dén boc cao su Cdp boc cao su

dung cong sudt cdch dien. cdch dién va loi
cuc dai. R R : dong.
Dong Nhom Dong Nhom

1000 — 30000 2.5 1.3 3.0 1.6 3.5

3000 — 5000 2.1 1.1 2.5 1.4 3.1

5000 - 8760 1.8 1.0 2.0 1.2 2.7

c¢) Chon thiét dién ddy dén theo diéu kién phdt néng cho phép

Phuong phdp lwa chon thi€t dién diy din theo diéu kién phdt néng cho phép st dung

trong viéc xdc dinh thi€t dién day din trong mang dién ha 4p cong nghiép vd mang sinh
hoat khu vuc do thi.

Budc 1: Xac dinh dong dién tinh todn I clia tdi chay qua dudng diy cung cip dién.
Bu6c 2: Chon thi€t dién day din theo biéu thic:

klkZICp 2 Itt

(7.41)
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Chuong VI: Tinh todn va lua chon cdc phdn tit trong hé thong cung cép dién

Trong d6
k; : Hé s& diéu chinh nhiét do, ng véi moi trudng dit diy din, cédp.
k, : Hé s6 diéu chinh nhiét @6, ké dé&n s6 lugng day din, cdp dit cung rinh di day.
I, : Dong dién lau dai cho phép dng vdi thi€t dién day dan, cdp, tra catalogue.
Bué6c 3 : Thit lai theo di€u kién k&t hdp vdi thiét bi bdo vé
* Bdo vé bang cdu chi
IdC

kikolep 2
1821cp o

(7.42)

Trong d6
I4. : Dong dién dinh mic cia diy chay, A
o : Hé s6 xét dén dic trung tai
Mang dién dong luc a.= 2,5
Mang dién chiéu sang o.= 0,8
* Bdo vé bdng aptomat

Kikolyy > Lema (7.43)
o

Leamn (7.44)

a

kol >

Trong do:
L.ama : DONg dién cdt dinh mifc ctia aptomat, KA
Ieamn : DONg dién tdc dong dinh mic cua role nhiét, KA
Bu6c 4: Kiém tra theo diéu kién 8n dinh nhiét ciia dong dién ngin mach:
F> alyt (7.45)
Trong d6
Iy : Dong dién ngdn mach trong mang dién, KA
o : Hé s6 xét dén dic tinh ddy dan
Day ddn nhém o = 11
Day dan dong o.=6
t : Th&i gian cdt ngdn mach, s
Buéc 5: Ki€m tra theo t6n thi't dién 4p
AU ax < AU (7.46)
Vi du 6: Tinh chon diy din truc chinh cho mot cin hd gia dinh c¢6 cong suat dit 1a 10
KW. Bi€t cin ho d6 dugc bdo vé bing ciu chi tong c6 diy chiy 13 50A.
Giai:
Cong sudt tinh todn ctia cin ho:
P, = K, P,=0,8.10 =8 KW
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Dong di€n tinh todn:
Ptt 8

I — p—tl
U,,cose 0,22.0,85

t

=42,78A

St dung day din ndi dia va dudng day truc chinh diriéng 16 nén K, =1 va K, = 1.
kikolep=50A2>42,78

Tra catalogue ddy dan chon day din c6 dong dién dinh mitc 1a 50A.

Ki€m tra lai k&t hop v6i cau chi bio vé:

Loc =ﬂ =62,5A

a

b

kol >

DAy din khong thda diéu kién phat néng. Chon lai ddy din c6 dong dinh mifc 1a 75A.

Bdng 7.8 Hé s& hiéu chinh nhiét dé (k;) ciia moi truong xung quanh ddy ddn, cdp dién

Nhigt | Nhigt H¢ 56k, khi nhiét dp ciia méi truong xung quanh la, ’c
do tiéu | do lon
chudn | nhdt
cia cho
moi phép
truong ciia -5 -0 +5 +10 +15 +20 +25 +30 +35 +40 +45 +50
xung day
quanh day
‘c dén

‘c
15 %0 1.14 | 1.11 1.08 | 1.04 | 1.00 | 0.96 | 092 | 0.88 | 0.83 | 0.78 | 0.73 | 0.68
25 124 | 120 | 1.17 | 1.13 | 1.09 | 1.04 | 1.00 | 095 | 090 | 0.85 | 0.80 | 0.74
25 70 1.29 | 1.24 | 1.20 | 1.15 | 1.11 1.05 | 1.00 | 0.94 | 0.88 | 0.81 | 0.74 | 0.67
15 65 1.18 | 1.14 | 1.10 | 1.05 | 1.00 | 095 | 0.89 | 0.84 | 0.77 | 0.71 | 0.63 | 0.55
25 1.32 | 1.27 | 1.22 | 1.17 | 1.12 | 1.06 | 1.00 | 094 | 0.87 | 0.79 | 0.79 | 0.61
15 60 1.20 | 1.16 | 1.12 | 1.06 | 1.00 | 0.94 | 0.88 | 0.82 | 0.75 | 0.67 | 0.57 | 0.47
25 1.36 | 1.31 1.25 | 1.20 | 1.13 | 1.07 | 1.00 | 093 | 0.85 | 0.76 | 0.66 | 0.54

Bdng 7.9.H¢ s& diéu chinh vé sé luong ddy ddn (k,), cdp trong ranh hodc trong hdm di day.

Khodng cdch S6’ddy ddn, cdp trong ranh di ddy

gifta cdc ddy

ddn, cdp, mm 1 2 3 4 5 6 7-10
100 1.00 0.90 0.85 0.80 0.78 0.75 0.7
200 1.00 0.92 0.87 0.84 0.82 0.81 0.8
300 1.00 0.93 0.90 0.87 0.86 0.5 0.8

2.6. Chon may bi€n 4p do luong
a) Chon mdy bién dong dién (CT: Current Transformer, hay BI (Bién I))
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M4y bi€n dong dién c6 nhiém vu 13 bi€n ddi dong dién c6 gid tri I6n xudng gid tri nhé dé
cung c4p cho cdc dung cu do ludng, bdo vé rdle va tu dong héa. Dong dién dinh mic clia
mdy bi€n dong dién thudng 1a 5A, 1A.

Cudn day so cap clia mdy bi€n dong dién dugc mic ndi ti€p mang dién va cé sd vong
day rat it so v6i s6 vong diy cudn thit cAp. Phu tdi thit cAp cia mdy bi€n dong dién rat
nhé, do dé cé thé xem may bi€n dong dién ludn lam viéc § trang thai ngdn mach. P€ an
toan ngudi van hanh, cudn tht cAp mdy bi€n dong dién phai dudc ndi dat.

Bdng 7.10. Piéu kién chon va kiém tra mdy bién dong dién

Diéu kién chon va kiém tra Cong thiic tinh todn
bién 4p dinh mdc, V Ugmar 2 Udmlag
Dong dién so cap dinh mic, A Liamsr = Livmax
Phu tdi dinh mifc cudn so cap, VA Soambl > Saut
Heé s6 8n dinh lyc dién d I

¢ s0 Oon dinh luc dién don a<
s 1 J > dong J21 .
5 in 1A A 7 2.1
Lyc tdc dung cho phép 1é€n dau su. F., > 0,88.107% -
I, .[t
Hé s6 n dinh nhiét. Kogn 2 — 17—
IldeI t@dn

Trong d6
S : Phu tdi tinh todn cudn day thi cAp may bi€n dong dién, VA
=1

2dm

Szam B1 - Phu tdi dinh mic thd cAp mdy bi€n dong dién, S,, ., Z,y» VA

Lgm : DOng dién dinh mic ddy thit cAp mdy bién dong dién

Zoam : Pién trd cho phép toan phan mach ngodi, Zogm = Xrge + Taq + Ly Q

Yre. : Tong dién trd dung cu do va role

r4q : Pién tré day din ndi tir tht cAp mdy bi€n dong dén cdc dung cu do va role

ry : Pién trd chd ti€p xiic (0,05 + 0,1Q)

tqa: Thoi gian qué do

a: Khoang cach giita cac pha, cm

1: Khodng cdch tir mdy bi€n dong dién dén sit @3 gan nhat, cm
b) Chon mdy bién dién dp (VT: Voltage Transformer, hay BU (Bién U))
M4y bié€n dién 4p c6 nhiém vu bi€n d6i dién 4p tir tri s6 cao xudng tri s& thap phuc vu
cho do ludng, bdo vé rd le va ty dong héa. Pién dp thd cAp thudng 1a 100V, 100/V3V.
Nguyén ly 1am viéc ctia mdy bi€n dién 4p tuong tw nhw mdy bi€n 4p dién lyc nhung cong
sudt nhd hon tir vai chuc d&€n vai trim VA. Ch& d6 1am viéc clia may bi€n dién 4p c6 thé
xem la khong tdi do tdng trd mach ngoai va thi cAp rat 16n
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Bdng 7.11. Diéu kién chon va kiém tra mdy bién dién dp

Thoéng s6 chon va kiém tra Diéu ki¢n chon

Pién 4p dinh mic (so cap) Ujam 2 Ugmia

Phu tai dinh mic mo6t pha, VA Sadmph > Sauph

Trong do:
S iona = J(Z P ) +(>Q.) : Phu tii thit c&p mdy bi€n dién dp, VA

> P, =Y S, cosq, : Tong cong sudt tic cla dung cu ndi vao thi cap, W
D Qu =D S, sing, :TOng cong sudt phin khang ctia dung cu ndi vao thi cip mdy
bi€n dién 4p, VAR

Saamph : CONg sudt dinh mic mdy bi€n dién dp, VA

ON TAP CHUONG VII

7.1. Mot phu tdi cong nghiép c6 cong suit tinh todn 1a 1200kVA, trong d6 c6 20% la phu
tdi loai 3 dung cho kh&i vin phong. Pién dp lam viéc 12 0,4kV 14y tif ngudn trung ap
22k V.

Yéu cau chon 2 mdy bi€n 4p 1ip dit tai tram bi€n 4p c4Ap dién cho phu tdi trén trong 2
trudng hgp:

a) Pam bio cung cip dién 100% cong suit phu tai tai moi thdi diém.
b) Cho phép cit gidm mot phan phu tdi loai 3 khi ¢6 sy c6 vé MBA, ddng thdi xdc dinh
phan trim cong sudt phu tdi can cit c6 1gi nha't vé mit kinh t€&.
Cho bi&€t mdt s6 thong s6 vé dung lugng MBA ha dp 22/0,4kV tham khdo 1a:
500-600-700-750-850-1000-1200-1500-1700-2000k VA.

7.2. Tinh todn gid tri dong dién dinh nhon trén dudng diy cung cAp cho mdt cd cAu nang
ha t3i c6 cdc mdy thanh phin va sd liéu cho nhu sau:

Doéng co thanh phdn Pyn(kW) &% CoS Qi Lim(A) Ko
PoOng cd nang ha tai 12 15 0,76 27,5 5.5
bdng cd kéo bang truct 4 15 0,72 8,45 2,5
bong co chuyén hang 15 0,75 16,3 3,0

DPién dp lu6i dién st dung 12 380V, hé s6 st dung trong todn cd ciu la gidng nhau va

bing 0,1

A A A A A N R N ~ A N 2 ~
7.3. Yéu can chon lya bd cau dao—cau chi tong va cdac cau chi nhdanh cho 1 ti cung cap
dién ctia mot phan xudng cd khi c6 s6 dd bo tri sau:
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3

I

I

CDT CCT cc2
—

I

I

|

JC?)@@

Ti cung cdp dién

Dong co Ky hiéu | Py, (KW) | Cos@y, K, K, n
Mdéy mai kim loai b, 15 0,8 6 0,8 0,9
Cau truc b, 60 0,8 7 0,8 0,9
Mady phay b; 5,5 0,9 5 0,8 0,9
Mady khoan kim loai b, 12 0,9 7 0,8 0,85

Cho biét cdc thong s6 cAu dao — cau chi tham khdo khi lya chon nhu sau:
Limge = 3— 50-63-80—-100-120-150-175-200-350-500-600-650—800—1000A
I,s = 100—200-400-600-800-1000-1200-1500A
7.4. Cho mot mach cung cip dién cho mot tram bom c6 2 mdy bom s6 liéu cho trong bang

Sau:
Mdy bom Uin (KV) | Py, (KW) | Cos@um | Kum K, n
MB1 0,38 22 0,89 7 0,9 0,86
MB2 0,38 14 0,86 7 0,9 0,85

Céc doan cdp L, va L, n6i tif thanh g6ép & ti phan phdi d€n cdc may bom MB1, MB2 c6
thdng s6 sau:

(Ly): Ky hiéu cdp 3G4 - I, =53A cdp ngudn cho MBI
(L,): Ky hiéu cdp 3G1,5 - I, = 31A cap ngudn cho MB2
C4 hai mdy bom déu m& mdy trong di€u kién nhe tai.
Yéu cau:
a) Tinh todn va lua chon diy chdy—cau chi bdo vé cho tirng mdy bom va day chiy-

cAu chi tong bdo vé chung cho c4 tram bom. Cho biét thong s& dong dinh mifc clia
day chdy—cau chi tham khdo trong ddy sau:

Iim = 50-70-80-100-125-150-160-185-200A
I, = 100-200-400A
b) Ki€m tra cdc doan cdp L, L, dd cho c6 dat yéu ciu k§ thuat khong? Cho biét
ki=0,9, k,=1 vi & xa ngudn, chiéu dai cdp khong ddng ké nén bd qua ki€m tra 6n
dinh nhiét khi ngin mach va ton that dién 4p.
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