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“§ | Electrical Delivery

CHUONG IV

CHUONG IV TiNH TOAN THlET KE LU’GI
TiINH TOAN DIEN HA THE

THIET KE
LUO1 DIEN
HA THE
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Ky | Electrical Delivery

1. Dé&c thu cua lwoi dién ha thé

2. Tinh toan Iwdi dién ha thé theo diéu kién phat néng va bao vé

3. Tinhtoan lwgi dién ha thé theo diéu kién do bén nhiét clia dong
CHUONG il dien ngan mach
4. Tinh toan tén hao dién ap
TiNH ToAn | 5. Tinh todn dong dién ngan mach trong lwéi ha thé
THIETKE | 6. Bao vé luéi dien ha thé
LUOIDIEN | 7. Vitrilap dat thiét bj bo vé
HA THE
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Powser demamnd:
= KWA 1o be suppliad
= Maximum oad current Lg

Conductor siEimg:

= Selection of conductor hype ard nsulation

= Sadesction of meathod of nstallaton

= Taking account of cormsction faciors: for
differant amvirnnmeant conditions

= Datermination of crness-saechional ansas using

Eables giving the currant carrying capability

Il

Verification of the maxirmum vaoltage dnop:
= Steady siate condillions
= Molor startimg conditicmns:

Il

Calculation of short-circuil currents:
= Upsiresam shorl-circuit possar
= MMaxirmmumm valuas
= hdirdrmum values atl conductor amd

!

Sealection of protective devices:
Rated curramnt

Braaking capability
Implameantation of cascadimg
Cheack of disscrirmratian

4.2 Chon
day dan
trong
mang ha
thé theo
dieu kién
phat nong
va phoi
hop v&i
thiét bi
bao vé

i (=T - Flow-char? for e salaclion of cable size and profeclive device rating for a given circodd



Tinh phu tai dién
- KVA du’qc’cung cap
- Dong tai toi da |

Ivmax=I tt

Xac dinh kich c& day dan
- Chon loai day dan va loai cach dién
- Chon cac phwong phap lap dat
- Chon yéu to hiéu chinh theo diéu kién méi trwdng

- Xac dinh tiét dién day dan , tra day dan theo dong cho phép

Tinh sut ap téi da
- Piéu kién 6n dinh , van hanh binh thwong
- Piéu kién déng co kh&i dong

. 2
Tinh toan dong ngan mach

- Dong ngan mach phia nguén
- Gia tri dong NM 1&n nhat
- Gia tri tbi thiéu .. & cudi day dan

Lwa chon cac thiét bi bao vé
- Dong dinh murc
- Kha nang cat
- Bao vé ghép tang
- Kiém tra tinh chon loc

So d6 khoi
cac bwéc
chon tiét
dién cap va
danh gia
thiét bj bao
vé v&i mot
mach cho
san



Method of installation
Cap
trunking Cable
(bao gom ladder
Conductors and Without| Clipped .| loai o6p | Cable| Cable On Support
cables . ) Conduit R . . i
fixings | direct chan [ducting| tray |insulators| wire
twong, va Cable
loai di trén brackets
san)
Bare conductors _ _ _ _ _ _ + _
Insulated
+ + + +
conductors — — — —
Cap co vd Multi- + + + + + + 0 +
core
boc
(bao gém
ca boc thép
(‘:’:ét s:::::: + + + + + + 0 +
khoang
cach nhiét

+—dwocphép
__: khdéng cho phép ]
0 : khéng ap dung , hoac khéng dung trong thwc té



‘ 4.2 Chon day dan va cap ha thé theo diéu kién phat
BK ‘ noéng va va phoi hop véi thiét bi bao vé

e =

4.2.1. Nhiét d6 cho phép ctia day dan va cap ngam (6,

Nhiét d6 cho phép cua day dan va cap ngam (6_ ) la nhigt do Ion
nhat ma khi lam viéc & nhiét dé nay , day dan va cap van con giiv

dwoc dung dac tinh nhiét va co’ cua né .

» Doi véi day tran: 6, <70 °C .

0., dwa trén dac tinh cua moi noi _ day la cho tiép xuc kém nhat
khi co dong di qua ,sé gay nén hién twong phat néng nhiéu nhat _
Khi nhiét dé tdng qua gia tri cho phép , ché tiép xuc sé bi oxy hoa
manh lam tang dién tré tiép xic va ngay cang néng lén cho t&i khi

dwong day khéng lam viéc dwoc nira .
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‘ 4.2.1. Nhiét dd cho phép cta day dan va cap ngam
(6
] il

cp)

- Day c6 boc cach dién : bé phan chiu nhiét kém nhat la I&p cach
dién boc quanh day dan nhw cao su, PVC.... Tinh cach dién ctaa day
chi dworc dam bao khi nhiét d6 cua 16i day khong vwet qua 6, cua vat
lieu cach dién do . 6., cua day co6 boc phu thuéc vat liéu cach dién
cuano.

Cach dién bang cao su , PVC ¢6 0., = 60°C =+ 80 °C ; cach dién bang
soi amiang , soi thuy tinh 6.,=100°C + 120 °C .

« Cap ngam c6 vé boc kim loai bang chi hodc nhém , cach dién bang
gidy tdm dau , khi bi nong lén vat liéu cach dién nay sé dan né va khi
ngudi di thi co lai nhieu hon vé boc chi . Do dé sé hinh thanh khoang
trong khong khi gitra cach dién va vé boc , dwéi tac dung cua dién
trweong , khéng khi & day sé bi ion héa du manh va gay nén hién twong
choc thung cap .
0., =50°C —-80°C
10/03/2014 ’



i gK N

4.2.2. Hién twong phat néng cua day dan
5

bz
I

¢

Khi c6 dong dién chay qua , day dan sé néng Ién , SW bién
thién nhiét d¢ trong day dan theo thoi gian dwoc biéu dien
bang ham so

AG=0-0,=(0._ —0,)1-e" /T

max

AO : do chénh nhiét do cua
day dan so v&i mdi trwéng
chung quanh ( °C).

0 : nhiét dd cua day dan
sau khi c6 dong dién chay
qua t giay ( °C).

0, : nhiét dé maoi trrong
chung quanh ( °C).

0, - Nhiét do gidi han
I&n nhat déi véi day dan (
L, 0C).

T : hang s6 thi gian phat
néng cua day dan (s).
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g 4.2.2. Hién twong phat néng cua day dan

|=const

=

Qi=const chay qua , day dan bj dot néng , nhiét lwong phat ra chia 1am 2 phan :
mét phan 1am néng day dan , phan con lai téa ra méi trwdng chung quanh .

0 Nhiét lwgng téa ra moi trwdng theo 3 dwong : birc xa , doi Iwu va truyén dan .
Vi hé so truyén dan khéng khi rat thap nén chi xét dén hién twong doi lwu va
blrc xa .

0 O giai doan dau , dong dién lam cho nhiét dé6 day dan tang tuyén tinh theo
dwoéong thang , do hién twong doi lwu va bire xa , mét phan nhiét lwong téa ra
moi tredng chung quanh .

0 Khi dat dén trang thai can bang nhiét , nhiét d¢ cua day dan bang v&i nhiét
doé méi trwong chung quanh , nhiét lwong phat sinh sé téa het ra méi trwéng
chung quanh, day dan dat nhiét dé xac lap

O Day dan dat nhiét dé xac 1ap khi t= (3 + 4)T.

10

10/03/2014



‘ 4.2.3. Dong dién cho phép cua day dan va cap
B

K‘ Dong dién cho phép ( I, ) 1a dong dién chay qua day dan lau
m dai lam cho day néng Ién t&i nhiét dé khéng vwot qua nhiét do
cho phép .

0 Déng dién | chay qua day dan cé dién tré r trong mét don vi théi gian sé phat
sinh nhiét lwong 1

Q=K,I’r= Kl.Iz.p.E

K, : hé s qui doi cong suat dién ra nhiét '
p : dién tr& suat cua day dan ; | : chieu dai day ; F : tiet dién day

O Lwong nhiét téa ra méi treéng chung quanh () = K, (0— 90 )S

K, : hé sO téa nhiét ( W/cm2.d6C ) la nhiét lwong téa ra trong 1gidy tir 1cm2 bé
mat diy dan khi ddé chénh nhiét giira day dan va méi trwérng 1a 1°C ;

S =n.d.l : dién tich bé mat tan nhiét (cm?), d : dwdng kinh day dan (cm) .

0, : nhiét d6 day dan va ciia méi trwwéng chung quanh

Hé sé truyén nhiét ctia day dan phu thuéc vao :
nhiét dé ban dau cua day dan .

-t6¢ d6 chuyén déng cta khéng khi gan day dan . B



4.2.3. Dong dién cho phép cua day dan va cap
BK

TP HCM

EYa. .4
e i i el

O trang thai can bang nhiét , nhiét lwong
phat ra trong mét don vi théi gian bang nhiét
Iwong téa ra moi trwro'ng chung quanh

|
Q — I{1 ,Iz.r = Kl .Iz.p.F = KZ(O_OO)S

F(0-0,)S
I=K3\/ ( plO) » K, = %
* 1

FO_ - 0,)S
' pl




4.2.3. Dong dién cho phép cua day dan va cap
BK

TP HCM

aMmmmwﬁ 1. Dong dién cho phép ti Ié véi ,,/ \/O 9

Khi nhiét d6 moi triroong chung quanh la 6’ khac nhiét do tiéu chuan 0,

1K, /F(O - 0')S
I, |0 A8,
I, (cp T\ A0,
2. I titlevei |1

1 /
= = & :>Icp2 = Icpl &
Icp2 pl pZ



4.2.3. Dong dién cho phép cua day dan va cap
BK

TP HCM

3. Day cung loai nhwrng c6 dwéong kinh khac nhau

I W i

d’ 3/2

4. Icp ti Ié voi A/ F.S = \/TLT gadl=d
Dong cho phép sé ting khi dwérng kinh day tang hay tiét dién day tang

5. Mat doé dong dién cho phép theo diéu kién phat nong
3/2

J_Icde _d-1/2_ 1
0 — ~ 2 -
F d Jd
Mat dé dong cho phép sé giam khi tiét dién déy tang,
day cang to thi mat dé dong cho phép cang thap




4.2.4 Chon day dan va cap ha thé theo diéu kién phat néng va
i ’Eiﬁ va phoi hop véi thiéet bi bao vé
i, i

1. Theo dieu kién phat néng: day dan dwoc lwa chon theo dong dién tinh toan
cla tai sao cho nhiét dd day dan khong I&n hon nhiét cho phép cta day dan
v&i moi gia tri dong dién tai & ché dd dai han

I >1

cp Ivmax

Gia tri |, tra dwoc thwong teng VO diéu kién thir nghiém noi san xuat , vi
du nhiet dé 0, , day chi mét s¢i ... Can qui doi dong cho phép theo diéu
kién tan nhiét cu thé noi Iép dat nhw theo nhiét dé mai trwéng , phwong
phap lap dat, s6 day di song song ...

Il ma
Ivmax = Icp 2 lz :

Ip=1,Kk; 21
hc

l., - dong dién cho phép cua day dan (A) _tra theo catalog.

I lVmax dong dién I&n nhat chay trong day dan (A) ' ‘

K. - hé s6 hiéu chinh, phu thudc vao cach lap dat ,s6 mach di ke .......

10/03/2014



Xac dinh c& day doi v&i cap khéng chén dwéi dat

Xac dinh ma chir cai phu thuéc :
- dang cua mach (1 pha, 3 pha ...)
- dang lap dat.

. ya . 2 e Ma di
Dang cua day Cach lap dat day
-dwéi I&p nap duc, c6 the lay ra dwoc
® hoéc khéng, be mat do I&p vira hoac
nap bang. B
-dwéi san nha hoac sau tran gia
Day 1 16i va nhiéu 16i -trong ranh, hoac van lat chan twoéong
-khung treo cé bé mit tiep xuc voi
twéng hoac tran ) C
-trén nhirng khay cap khéng duc 16
o -thang cap, khay c6 duc 16 hoac trén
] congxom df'y E
Cap co6 nhieéu 106i -treo trén tam ch'ém ]
-cap moc xich tiép noéi nhau
0, F

Cap 1 16i




Xac dinh hé so K

BK Iy K1 thé hién anh hwéng cta cach thire 1ap dat
ﬁi.’ i
IS B 6i voi cap khéng chén trong dat, hé s6 K dac trweng cho diéu kién
lap dat va gom 3 hé so6 thanh phan K = K, x K, x K;
Ma chiv Vidy K1
Cap dat thang trong vat liéu 0,70
B cach dién chiju nhiét
Ong day dat trong vat liéu 0,77
cach dién chiu nhiét
Cap da I6i 0,90
Ham va mwong cap kin 0,95
Cap treo trén tran 0,95
C
Cac trwong hop khac 1
B,C,EF




Hé s6 K2 thé hién anh hwéng cia so lwong day dat ke nhau

Hai mach dwoc coi la dat ké nhau khi khoang cach L giivra 2 day nhé hon 2 lan

dwong kinh cua 2 cap noi trén. ) ’
Khi s6 I&p cap nhiéu hon mét, K2 can dwoc nhan v&i cac hé so6 sau
216p:0,8;31p:0,73;4 hoac5I1ép: 0,7

Ma Hé so K,
chtr | Cach thue dat gan nhau S6 lwong mach hodc cap da 16i
cal 11 2 | 3| 4|5|6|7|8|9|12]|16]| 20
B,C Lap hoac chontrong |, 41 45 |07 0.650,60/0,570,54/0,52 0,5|0,45|0,41| 0.38
twong
Hang don trén twong hoac
nén nha, hoac trén khay 1 {0,85(0,79(/0,75(0,73(0,72/0,72/0,71| 0,7 | 0,7
C cap khéng duc 16
Hang don trén tran  [0,95| 0,81 0,72 0,68 |0,66/0,64/0,63(0,62/0,61| 0,61
gf [fang don nam ngang hoaci | g0 0 510,77 |0.75(0,73(0,7300,72/0,72/ 0,72
trén mang dirng
Hang don trén thang cap, | | 871082 0.8 | 0,8 0,79(0,79/0,78/0,78| 0,78
cdng xom

10/03/2014




@
E

‘ Hé s6 K3 thé hién anh hwéng cta nhiét dé twong trng
B

BK ‘}ﬁ*‘ vé&i dang cach dién
]

~ P
Nhiét do Cach dién
moi triro'ng | Cao su (chat PVC butyl polyethylene
déo) (XLPE), cao su c6
ethylene propylene (EPR)

10 1,29 1,22 1,15
15 1,22 1,17 1,12
20 1,15 1,12 1,08
25 1,07 1,07 1,04
30 1,00 1,00 1,00
35 0,93 0,93 0,96
40 0,82 0,87 0,91
45 0,71 0,79 0,87
50 0,58 0,71 0,82
55 - 0,61 0,76
60 - 0,50 0,71
65 - - 0,65
70 - - 0,58
75 - - -

80 - - -
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Cap 3 pha 3 16i dang XLPE dat trén khay duc 16 ¢c6 3 mach
BK cap khac gom:
-1 cap 3 pha 3 16i (ky hiéu la1)
- 3 cap mét pha (ky hiéu la 2)
, - 6 cap mét pha (ky hiéu l1a 3) mach chira 2 cap cho mai pha.
Vi dl-I Nhw vay sé c¢6 5 cap 3 pha cé trong hang
Nhiét do maéi trwworng 1a 40°C. Ma chir cai lIa E.
Ki1=1, K2=0,75, K3 = 0,91
K=eK1 xK2xK3=1x0,75x0,91= 0,68

EW%%W%M%E

1 2 3 [
— N~ —

IIvmax= 25A I
1
KhCIcpdd Z Ilvmax = Ided Z ——
th

Icpdd—£_36 SA @OOO (e % % 5

0,68 3 =40C XLPE '

Tiét dién day sé dwoc tim nhw sau

>0 ¢4t PR3 (png véi ma chir cai E va gia tri 42A (gia tri gan nhat va 16n hon
36,8A) chon day dong véi tiet dién 4mm?
>Néu chon day nhém sé 1a 6mm?2 c6 dong 43A
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Cach dién va so day
Cao su hoac PVC Butyl hoac XLPE hoac EPR
Ma B PVC3 |(PVC2 PR3 PR2 B [(Ma
chir chir
cai C PVC3 PVC2 (PR3 PR2 C |cai
E PVC3 PVC2 PR3 PR2 E
F PVC3 PVC2 |PR3 PR2 |F
Tiét 1,5 15,5 17,5 |18,6 |19,6 (22 23 24 26 1,5 | Tiét
dién 2,5 21 24 25 27 30 31 33 36 2,5 |dién
cat A 28 32 34 36 40 42 45 49 4 |cat
ngang |6 36 41 43 48 51 54 58 63 6 |ngang
day 10 50 57 60 63 70 75 80 86 10 |day
dong |16 68 76 80 85 94 100 107 115 |161 |16 |dong
(mm2) |25 89 96 101 112 119 127 138 149 (200 |25 |(mm?)
35 110 119 [|126 |138 147 158 169 185 35
Tiét 2,5 16,5 |18,6 (19,6 (21 23 25 26 28 2,5 |Tiét
dién cat |4 22 25 26 28 31 33 35 38 4 dién
ngang |6 28 32 33 36 39 43 45 49 6 cat
day 10 39 44 46 49 54 59 62 67 10 |ngang
nhém 16 53 59 61 66 73 79 84 91 16 |day
(mm?) |25 70 73 78 83 90 98 101 108 |121 |25 |nhém
35 86 90 96 103 112 |[122 126 135 |150 |35 |(mm?)
50 104 110 117 125 136 149 154 164 (184 |50
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gl

Xac dinh c& day cho day chén dwéi dat

M th = K4XKSXKGXK7
Cach lap dat K4
DPat trong 6ng bang dat nung, 6ng ngam hodac ranh duc 0,8
Trweo'ng hop khac 1
S6 day ’ K5 ‘
dat ké nhau s0 mach hoac cap nhiéu 16i
1| 2 3 4 5 6 7 8 9 12 16 20
Chénngam |1 |0,8| 0,7 |0,65|0,6| 0,57 | 0,54 | 0,52 | 0,5 | 0,45 | 0,41 | 0,38
Néu cap dwoc dat thanh nhiéu t°odét cach dién
g AT C PVC XLPE, EPR
I&6p, KS dworc nhan véi: 2 16p 10 10 107
:0,8;316p :0,73 15 1:05 1:04
, , 20 1,00 1,00
Tinh chat cua dat K6 25 0,95 0,96
rat wot (bao hoa) 1,21 30 0,89 0,93
wo't 1,13 35 0,84 0,89
z 105 40 0,77 0,85
~ ’ 45 0,71 0,8
k!'t°khA 5 186 50 0,63 0,76
rat Xho ’ 55 0,55 0,71
10/03/2014 60 0,45 0,65




Vi du
BK Day 1 pha, 220V dat véi 4 day khac trong ong ngam. Nhiét
do dat 20°C. Day boc PVC va cap cho tai chiéu sang 5kW.
K,=0,8 ;K;=0,6 ;K;=1,0;K,=1,0
K=K, xK; x K; x K;,= 0,48

I W i

fa = 20°C ‘ 5000
— | Lvm =" =2273A
230 V 220
(sle)
22,73
Lpaq > 2imex - 2570 47 354

hc )
Tiét dién day dan
> O cot PVC, 2 day, dong 54A thich trng vé&i day dong 4 mm?2.

> Néu dung day nhém, tir I_,, chon tiét dién 10mm?2 véi dong

cho phép lau dai la 68A.

cpd
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Cach dién va sb day

Cao su hoac PVC Bytyl hoac XLPE, hoac EPR

3 day 2day 3 day 2 day
1,5 26 32 31 37
2,5 34 42 41 48
4 44 54 53 63
Tiét 6 56 67 66 80
dién 10 74 90 87 104
déy 16 96 116 113 136
dang 25 123 148 144 173
(mm?) 35 147 178 174 208
50 174 211 206 247

70 216 261 254 304

95 256 308 301 360

120 | 290 351 343 410
10 57 68 67 80

Tiét 16 74 88 87 104
dién 25 94 114 111 133
dé.y 35 114 137 134 160
nhém 50 134 161 160 188
(mm2) 70 167 200 197 233
95 197 237 234 275

120 | 224 270 266 314




4.2 Chon day dan trong mang ha the theo diéu kién phat
BK | nong va phdi hop véi thiét bj bao vé
il

]
B

[03 -

2. Theo diéu kién bao vé: tiét dién dwoc Iwa chon phai théa diéu kién
bao vé

Icpdd — th Icpdd IBVnhlet

laviniet - d0Ng Ngwdng bao vé nhiét ( chong qua tai ) cta céac thiét bi bao
vé (CB/CC)
K,. — hé s6 hiéu chinh khi chon tiét dién day

Chon day dan théa méan ca hai diéu kién, néu theo dieu kién 2 khong c6
trong cataloge thi chon gia tri khéng nho hon diéu kién 1

25
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‘ 4.2.4 Chon day dan trong mang ha thé theo diéu kién phat
. BK ‘”}% néng va phoi hop véi thiet bi bao vé

Kiém tra dieu kién sut ap

v Chon day theo diéu kién phat néng chwa xét dén ton that dién ap trén
mang dién

v’ Téng ton that max trén mang dién khéng vwot qua gia tri tiéu chuan
Tiéu chuan ve AUcp%

= Pwong day dién ap 6-10kV: 5%

= Hé thong chiéu sang +5%; -2.5%.

= Mang céng nghiép ché dé lam viéc binh thwong: 5%

= Mang cdng nghiép ché dé khé&i dong : 8%

v’ Sut ap sé dwoc tinh theo dwdng day tir thanh cai cia TPPC hoéc dau
MBA dén thiet bi

AU

dm

AU% = x100

26
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4.2.5. Xac dinh ton that dién ap trén dworng day

gl

v Dwdng day trong lwéi ha thé chi co R va X
v Pé xac dinh ton hao dién ap trén dwong day dién 3 pha str dung so do thay
thé 1 sgi

L

U R, X U

| ICOS\|Jz
U1 — Uz +iZ=U2 +I(R+]X)

27
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| gtﬁ ‘ﬁ 4.2.5. Xac dinh ton that dién ap trén dworng day

Ton that dién ap trén 1 day dan dién
: R iX

> AAA YY) Un

U, = Ux +IX(R+jX)= Uy +dU




U1 C ...
; 5U

e

I

Voltage loss

Thanh phan doc truc AU
ad =AU  =af +1fd =IR cos¢, + IXsing,

Tinh trén mang 3 pha, xét sut ap day

AU = \EI(Rcosq)2 + Xsing, )

29
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75

Voltage loss

Thanh phan ngang truc U

cd=oU_ =cg—dg=cg-bf =1Xcos@, - IRsing,
Tinh trén mang 3 pha, xét sut ap day

oU = \/§I(Xcosq)2 —Rsing,)

30
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BK 4.2.5. Xac dinh ton that dién ap trén dworng day
. " 0Bién ddi cong thirc tinh sut ap theo P, Q trén dwéng day

" o
A TR e ol T

AU = PR+Q X N P,R+Q,X ST = PX-QR N P,X-Q,R
Ul UZ Ul U2
Q Pworng day dién ap U < 35kV c6 thé bé qua dU
PR+Q,X PR+Q. X
U=U,+ R+Q, ; U,=U, - R+Q,
UZ Ul

0 Pwdng day modt pha cé day di va vé giong hét nhau ,
cung dong dién |

PR+QX  PR+Q,X

AU =2I(R cos@, + Xsing, ); AU =2
Ul UZ

31
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BK 4.2.5. Xac dinh ton that dién ap trén dworng day

TTTTT

Poi v&i lwéi dién ha ap

PR+0,X
U=U,+-2 -
AU = RII; +Q1X ~ })2(1; +Q2X | 2 Udm_luoi
dm_luoi dm_luoi P R n X
U'2 — (]1 . IU Ql
dm _luoi
100 &
Trwdng hop tong quat AU % = [ Z(BRi +0.X,)
dm luoi 1=l

AU = ﬁz (I.Rcosep +1. X, sin@,)
i=1

32
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4.2.7. Kiém tra dieu kién ton that dién ap
n
Z AU] — AUmaX S AUcp
i=1

Tiéu chuan tén hao dién ap AU%
Dwong day dién ap 6-10kV: 5%
Hé thong chiéu sang +5%; -2.5%.
Mang céng nghiép ché dé lam viéc binh thwéng: 5%
Mang coéng nghiép ché dé kh&i dong : 8%

Sut ap sé dworc tinh theo dwdng day tir thanh cai cia TPPC hoac dau
MBA dén dau cwec thiét bi

33



’ | 4.2.8 Chon day dan trong mang ha theé theo diéu kién dg bén
BKly! nhiét khi cé6 dong ngan mach

v' Chi ap dung cho thanh gép va cac thiét bj trong ta dién

lxk < lco_dm

34
10/03/2014



‘ 4.3. Xac dinh ton that cong suat trong mang dién
oS
ﬁi’ i

i i i, i

v' Tong ton that cong suat trong lwéi dign chiém 10-20%, mét phan ton that nay
trong diy dan va may bién ap

2 2 2 2
P
P+QR:

AP=3°R=—R=—— ——R
U U U”cos” @
2 2 2 2

po=3rx="x-*L v Ty
U U U”cos” ¢
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4.3. Xac dinh ton that dién nang trong mang dién

L

Xac dinh ton that dién nang
v Néu cong suat tai khéng déi thi ton that dién nang trong thei gian t

dworc xac dinh 5
AA, =3]*Rt
AA, =31° Xt

v" Thuc té tai thay doi vi vy ton that di¢n néng sé phai tinh gan
dung,cé thée dwa vao phwong phap do thi phu tai
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~ﬁ 4.3. Xac dinh tén that dién nang trong mang dién

e
I

’gm‘

Dién nang tiéu thu

1
{ P Pmax j P Pmax
Ps
P2 r

ittt ! t(h) | Trma ()
: T : | T !

n

P Z L L AP P max T max
i=1

T.... th&i gian céng suat cwe dai, trong khoang thoi gian do phu tai cwe
dai P, tieu thu lwong dién nang dung bang lwong dién nang phu tai
thwc té tiéu thu trong khoang th&i gian khao sat T
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g“ 4.3. Xac dinh ton that dién ning trong mang dién

A |(A:} . A |{A} oo

2 .
l4

't ot tn | t(h) ! .

A, =3R) I’xt A —3R[ z'
1:théig ! ,Z::‘ ng suat cuc ¢ _ _max
gian do dong cwc dai |, gay ra ton hao dién nang dung
bang lwong tiéu hao do dong thwe té gay ra trong suot thoi

gian khaosat T

— - -y - -
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4.3. Xac dinh ton that dién nang trong mang dién

Xac dinh ton hao dién nang bang 2 cach
v' Theo dong dién trung binh binh phwong
v' Theo dong dién cuwc dai
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BK 4.3. Xac dinh ton that dién nang trong mang dién

TTTTT

Theo dong dién trung binh binh phwong
W

[tbbp — khd]tb — khd Tf oS

luoz

AF, =31 épr AQ, =31 épr

K., - hé so hinh dang (1,02-1,15)

A4, =31, RT A4, =31 bprT
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eka 4.3. Xac dinh ton that dién nang trong mang dién

]
B TPHCM I8

i' ’ i

AA, =3I Rt=AP_1

max

Néu c6 db thj phu tai

Theo dong dién cwc dai

A4, =31 : Xt

21 z'2ti
T= %
>
T — =l — AP
o Pmax Pmax

10/03/2014

=AQ T

max

2
_ Z I ti
T = P2
max
It,
T — i=1
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;rgK i' 4.3. Xac dinh ton that dién nang trong mang dién
= dinh T vat nam

n
T LBy
£ =8760%(0.124+—2 o =25 :PZ
max max
Toax, 4 T Tron 4 T
| 3000 1300 5500 3650
B N T 6000 4300
4000 2000 6500 (00
3500 | 200 | 7000 5700
000 | 3000 | 700 | 6450
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v'"Néu thi gian khao sat nhé hon 1 nam

T-T .
t=2T —-T+ T - ’

ax *(1_ mi )2
2P .
1 4 —max min Pmax

T P

max
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eka 4.3. Xac dinh ton that dién nang trong mang dién

Quan hé giira dong cwc dai va dong trung binh binh phwong

T
[, =(0.0124+—"T2-)/
tbbp ( IOOOO) max

T
I, =1
tbbp maxN 8760
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Bai tap

bz
I

¢

Bai tap 1

Xac dinh ton hao cong suat tac dung, phan khang va ton hao dign néng cta
dwong day 10kV chiéu dai 2km, Ry,=0.208Q/km X,,=0.079 Q/km. Théng s06 tai
S=3+j1.3(MVA) va T... =2900h
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Bai tap 2

Xac dinh ton hao dién nang trong 01 nam trén day dan AC dién ap 6 kV, chiéu dai
day dan la 8.2 km, tiét dién day dan l1a 95mm2 (R,=0.33 Q/km). Dién ning tiéu thu
trong mét nam la 4980 MWh, véi tai cwc dai I,,,,=100 A va cosp=0.8. K, ,=1.05

(giai bang 2 cach)
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4.4 Ton hao cong suat va dién nang
trong MBA
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4.4 .1 Ton hao cdng suat trong mét MBA

WA

1 .~“ Téf) hao céng suéf tic dung : g_c}m tf)n hao do phét néng
I cudn day, phu thudc vao dong dién tai va ton hao trong I0i
thép khéng phu thudc vao tai AP,
2 2
P +0 P’ + Q
APy, = [ Ryps + AP, = [ Rips +AR

MBA MBA
AP =AP Sy AP, =AP, K. .. +AP
MBA NM(S ) T NM**PT MBA 0

PM MBA

APy(%)- Ton hao khéng tai cia MBA
AP\u(%) — Ton hao ngan mach MBA

Ko hé s6 mang tai MBA (K =S /Sqmg)
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4.4.1 Ton hao cdng suat trong mét MBA

BK . . \ <
i ~m Ton hao cong suat phan khang : gom ton hao do dién
WSS khang cuén day MBA , va tén hao do mach twv

P+ 1%
Oy, +00, A0, =80, =%

UMBA 100 DM _MBA

AQyps =AD+AQ, =

Tong ton hao céng suat phan khang

U, U; . 1,%
AQMBA = 3]2XMBA + AQo =3/ lgg Sjj:; 1000 SBM_MBA

S
Ay = Bf()_g = Uy KPT wpa T 70)

1,(%)- Dong dién khéng tai caa MBA
10/03/2014 Unm(%) - dién ap ngan mach MBA .



4.4.2 Ton hao dién nang trong mét MBA

5N
Ii. i

v e B
Ton hao dién nang tac dung

2
SmaX
AAP_MBA = APy, [ ] T+ART = APNMKlz)T_MBA_maxT +ART

S DM _MBA

Ton hao dién nang phan khang

S
Ady vpy =AQT +AQ)T = Bfog - U NMKlz’T_MBA_maxT +1,T)

S

T : th&i gian khao sat

la céng suat cwe dai

max
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P 4.4.2 T6n hao dién niang trong mét MBA
-
® = ~ii Ton hao dién nang tac dung

2

S bb,
A/4P_MBA = A])NM —r T;oad +APT AP Klz’T _MBA maxz—goad +A})0]:)n

SDM_MBA

Ton hao dién nang phan khang

AA

S
O MBA ~ AQZOCICZ +AQ,U e (UNM K123T ~ MBA_ max Zoad +1 T )

100

S,..x - 1a cOng suat cuc dai
T, - th&i gian may bién ap noi lwéi
T\0.q — th&i gian may bién ap mang tai
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4.4.3 Ton hao dién nang trong n MBA

Ton hao céng suat trong n-MBA gidong nhau lam viéc song song

T6n hao coéng suat tac dung
2

Smax 1 2
APg =N APNm +NDAP) = ; APxwm (Ktaimax) +N AP,

n Sde

Ton hao céng suat phan khang

2 h

S Smax
AQy =nAQ,+nAQ, = li)“‘(‘; n Uny oS +n],
dmB

/
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P 4.4.3 Ton hao dién nang trong n MBA
B

e 4 n-MBA giong nhau lam viéc song song

Ton hao dién nang tac dung

2
1
) T+N APO T = ; APNM (I(taimax)2 T+N APO T

Ton hao dién nang phan khang

1
AQz=nAQ,, T+nAQ,T= Sli;“(‘j (n Unmt (Kimax) T+1 T T)
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g i Bai tap

Bai tap

L

Cho mét TBA c6 2 MBA thong s6 110/22 kV S, ysa=16MVA, tai tinh toan
P, =20MW, cos=0.9, Tmax=5000 gi&». AP,=85 kW, AP,=18 kW, 1,=0.7%,
Uyy=10.5%.

Xac dinh ton hao cdng suat tac dung, phan khang va dién nang trong
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Bai tap

L

Cho MBA 10/0.4 kV S, 4sx=400 kVA, tai cwc dai la 295 KVA, cosg=0.8, T, =3500
gi®. APyy,=5.5 kW, AP,=1.08 kW, 1,=2.1%, U\, =4.5% .
1. Xac dinh ton hao céng suat tac dung, cdng suat phan khang cwe dai MBA

2. Xac dinh tén hao dién nang tac dung va phan khang trong mét nam cta MBA.
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Bai tap

g
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Cho tram ha ap chinh gom 2 MBA 10/0.4 kV van hanh song song

Sdm_MBA=560 kVA, tai cwc dai cua tram la 1000 kVA, cos¢=0.8. Thong

sO0 may bién ap APy,=9.4 kW, AP,=2.5 kW, 10=6%, Uy,=5.5% .

1. Xac dinh ton hao céng suat tac dung, cong suat phan khang khi tai

cwc dai

2. Xac dinh tén hao dién nang tac dung va phan khang trong mét nam
cta MBA (bang 2 cach)

¥
100 o

50 p—
25

-

= gid

B}

24

o
N
L= E

12 16
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