‘N | Electrical Delivery

CHUONG I

PHU TAI BIEN VA CAC
PHUONG PHAP TINH TOAN




2.12 Tinh toan phu tai thiét bi 1 pha

m
1. Mang chi cé thiét bi 1pha noi vao Up va Ud
_ PagTPca _ Pap T Psc PgctP
CHUONGII [|Pa~™ 5 +Pan P= 5 TPpy Pc= = 5 A +Pen
PRUTAIBIEN I P phan bé khong déu clia lwai dién
VA
CAC _ pdm ,pha _max _ pdm ;pha _min . 0
| Apem, = 100 %
HUONG PHAH Pam, pha min
TiNH TOAN

v APgmp< 19 % tai 1pha xem Ia phan bo déu ,cong suat
céac thiét b| mét pha dwoc tinh nhw thiét bi 3 pha.

vV APgmp>15%

P, = 3ptt_pha_max
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC

Khi dé phan bo khéng déu I&n hon 15%

v Néu sb thiét bj mét pha nhé hon 3 va ndi vao
dién ap pha

" S
Bt:}zlm::spdm pha maX:3l CZCOS¢”23&\/5
- 7 7

HUONG PHAH v Néu s0 thiét bi mét pha nhd hon 3 va ndi vao

TiNH TOAN

dién ap day D
. Néula 01 thiétbi P =P, =\/§7”\/5 =3p,
. N&u 1a 02 hodc 03 thiét bi

*k

Bt — Bz’m — 3pdm_pha_max ’
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

v Néu so thiét bi mét pha Ién hon 3 ¢6 cung hé sb
str dung k4 va hé so cong suat cos ¢ ndi vao dién
ap day va dién ap pha

b

})dm = 3p dm pha max
P 3K K sd p dm pha max
Q =3K_ K _P igp=Pitgp

max” dm_pha max
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC

v Néu so thiét bi mdt pha I&n hon 3 hé s st dung
K.4 Va hé so cong suat cos ¢ khac nhau

})dm,A = ZBim,ABp(AB)A + ZPdm,CAp(CA)A +2F,

dm,AN

Pdm,B = ZPdm,ABp(AB)B T 2Pdm,Bcp(BC)B + ZParm,BN

ONG PHA —
HUONG PRAR Pdm,c - ZPdm,ACp(CA)C +2Pdm,BCp(BC)C +2Pdm>CN

TiNH TOAN

8P _«
— — = — 4+ — —
Pusya = Pscyp = Pcayc 2 5 \/5 Blm = 3}2,

m__ pha max

1 tgp

P =P =P = .
| (AB)B (BC)C (CA)A 2 9 \/g
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

v Néu so thiét bi mdt pha I&n hon 3 hé s st dung
K.4 Va hé so cong suat cos ¢ khac nhau

*
Qdm = 3Qdm_ pha _max

Qdm,A = szm,ABQ(AB)A T ZQdm,CAQ(CA)A T ZQdm,AN
Qdm,B = ZQdm,ABq(AB)B T szm,BCQ(BC)B + szm,BN

Qdm,C = szm,ACQ(CA)C T ZQarm,ch(BC)c + ZQarm,cz\f
tep 1

q ={q =q —
(4B) A (BC)B (CA)C ) \/g

tep 1
4B = Y4 cyc = Ycaya = ) T 2\/5 6




L W i

2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

v' Néu so thiét bi mdt pha I&n hon 3 hé s st dung
Ksd va hé s6 cong suat cos ¢ khac nhau
P, =3F,

tb _pha max

sz,A = std,ABPdm,ABp(AB)A + std,CAPdm,CAP(CA)A + std,ANPdm,AN
Ptb,B = std,ABIde,ABp(AB)B + std,BC])dm,BCp(BC)B + std,BN])dm,BN

P +2k_, P

ih.C = std,CA])dm,CAp(CA)C + std,BC])dm,BCp(BC)C sd.cNLam,cN

P =P =P — l + 29
(AB)A (BC)B (CA)C 29 \/5

1 tgo
P =p =p ==
(AB)B (BC)C (CA) A 2 9 \/g
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

v Néu sb th[ét bi mét pha Ién hon 3 hé so sir dung
Ksd va hé s6 cong suat cos ¢ khac nhau

%
th — 3th_ pha max

th,A = std,ABQdm,ABq(AB)A + std,CAQdm,CAq (caya T std,ANQdm,AN

th,B = std,ABQdm,ABQ(AB)B + std,Bchm,BCQ(BC)B + std,BNQdm,BN
sz,c = std,CAQdm,CAQ(CA)C + std,BCQdm,BCQ(BC)C + std,CNQdm,CN

g |
Qusya = 4 8cyp = Ycac = 5 - 2\/5

1gQ |
= = = -+
qu8)p = 4 Bcyc = Yicay4 D) \/g
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

v’ Xac dinh céng suat trung binh pha I&n nhat
P

tb_pha max
v’ Xé&c dinh K 4 cia pha nay va so thiét bj hiéu qua
K . Bb_ pha _max 22 P imi
sd _pha max P n, = i=1
dm__pha max ! 3pdm_TB_maX
v’ Xac dinh K, va céng suat tinh toan
P 3K sd pha maXK }zlm _ pha max

Q _B(Qb(Pdm _pha _ max Orl lQb(Pdm _pha _ max))

9



g
BK.

mmmmmmmwﬁ

2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

Bai tap: cho 3 10 dién tréd 1 pha cd cdng suat dinh
mdrc [a 30kW,60kW,90kW lan luot dwoc két ndi voi
pha A,B,C. Hay xac dinh céng suat dinh mirc 3 pha
quy doi.

Bai tap: cho 2 may bién ap han mét pha vdi thdong
sO sau S, ,=80kVA,cos, ;=0.5,a_1=0.5  va
Sy »=30kVA, cos; ,=0.53, a_ 2=0.65 dwoc két noi
vao pha AB va BC. Hay xac dinh céng suat dinh
mec 3 pha quy doi.

10
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2.12 Tinh toan phu tai thiét bj 1 pha

CHUONG I
PHU TAI BIEN
VA
CAC

Bai tap:Mot ta dién gdm 6 may bién &p han 1 pha:

0 3MBA_1 v6ithong sb S, ;=100kVA, cose , 1=0.6,
a_1=0.6,k., 1=0.35

0 2MBA_2 v6i théng s6 S, ,=110kVA, cosp, ,=0.6,
a 2=0.6, k., 2=0.35

y hsd—

O 1MBA_3 voithéng so S, 3=43kVA, cosg, ;=0.6,

HUONG PHAH ) 3_0 6’ ksd 3_0 35

TiNH TOAN

Phan bo cac tai

1) Pha AB: MBA 1+MBA 2; Pha BC: 2 MBA 1,
2) Pha CA: MBA 2+MBA 3

Hay xac dinh cong suat tinh toan 3 pha quy dbi.

11



2.12 Tinh toan phu tai thiét bi 1 pha

Bai tap: Xac dinh céng suat tinh toan phu tai bao
goOm cac thiét bi moét pha ndi vao dién ap

cHuvong i | day(380V)va dién ap pha (220V).
PHU TAI DIEN | Thiét bij sé |P,kW) |Pha a K., oSO
VA lwong | S, (kVA)
CAC Lo dién 2 [20(kw) [BvacC 1 0.5 1
| tro
HUONG PHAR
, | MBA_1 3 |500 AB(1), 0.015 |0.35 (0.4
TINH TOAN (KVA) BC(1),CA(1)
MBA 2 2 |75(KVA) |AB(1),BC(1) |04 |0.25 |[0.5
MBA_3 2 100 AB(1),CA(1) |0.4 |0.4 0.4
(KVA)

12
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2.13 Trinh tw tinh toan phu tai trong mang dién

mmmmmmmmx
Trinh tw xac dinh phu tai theo tang (mic) tir 1 t&i 7
Tang 7 110-220 kV
CHUONG II @ @
PHU TAI BIEN Tang 6 6.3-10- 22kV
VA NM NM
i Tang 5 NM BU CAO
CAC
HUONG PHAH @
TINH TOAN Tang 4 TPPC 0.4kV
CS TPPPX TPPPX SH BU 3
Tang 3 l l TPPPX l l l
CS TDL TDLU SH BU 2
Tang 2 DL
T A R 1
TB TB TB TB B TB
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2.13 Trinh tw tinh toan phu tai trong mang dién

Mirc1: Cac thiét bij tiéu thu dién

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

Le =

Phu tai tinh toan cla trng thiét bi
dién ap dwdi 1kV bang céng suat
dinh mc cha thiét bi nay (néu
thiét bj lam viéc & ché dd ngan
han I3p lai thi phai quy dbi vé ché
doé lam viéc dai han).

(ltt = (]11n1 = I)cnxftggqp“inl

2 2
Stt = Sqm — \/pdm + Qam

Tang 7

Tang 6

11(] 220 kV

63 10- 22kV

Tang 5 g%;a ‘ BU CAQ

Tang 4

Téng 3

Téng 2

Tang 1

Sdm

P+

];inl TB

«J[_iI:Idrn

1\/Eiljdm

TPPC

0.4kV

'y

for

CS TPPPX TPPPX SH BU3
TPPPX
CS TDU TDU SH BU2

TDL

Pyt

'

>

14
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2.13 Trinh tw tinh toan phu tai trong mang dién

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

Mirc 2 Nhom thiét bj tiéu thu ™' ”“M
dién _Tu déng lwc (DB) @
Phu tai tinh toan cla ta déng Téng @ 63 “m“v
Iwc xac dinh theo moét trong cac rangs au. vo
phwong phap da trinh bay.
Dung dé chon day déan, thiét bj -, opc o ay
phan phoi va thiét bi bao vé. I l l l
i . z C8 TPPPX TPPPX SH BU3
Cac thong SO @ Pyy Quos Syar 1, 05 ooy
COSQyy, - I I
2 CS TDU TDL SH BU 2
Tang 2
S \/ Py, + Q2 A q T
N
. Ptt2
COSPyy = Sttz _ Ptt2
tt2 15
\/7Udm \/gUdm COS (PttZ



Téng 7 110-220 kV
2.13 Trinh tw tinh toan @ @
BK . . ;
e, | TANG 3 Tu phan phoi Tang @ 631022‘“
i, s A 2 NM
phan xwong (SDB) - " é au'cao
v TPP phan xuéng cap dién @
cho cac nhom thiét bi dc}n,g lre Thng 4 TPPC 0.4kV
(td dong Iwc) , phu tai chiéu sang I Vv
CHUONGI 1 va phy tai sinh hoat (co thé co 5 TP [PePX SH 80
PHU TAI DIEN | thiét bj bl cdng suét phan khang) ™% <o >
VA v ’ Dung dé |U’8} chc_)n d,éy dén, rang2 CS TDU TDU SH BU2
CAC thiét bi phan phai vé’ thiét bi bao T IDL l l
wonG puad V& cho Ti phan phdi phan S AR AL A . A
xwong .
TINH TOAN ° P, =XP_ +XP, , +k, XEP,,
Qs = 2Q 0 + 2Q g, = Qpuy T Ky 2Qy,

tt3 \/(ZPCSZ + Zl)sh2 + k 2l)ttZ) + (EQCSZ + Z(25h2 _ Qbu2 + kdtZQttZ )2
cosQ. . = | Sz _ Py
t3 16
“ Stt3 \/_Udm \/gUdm COS (ptt3



Tang 7 110-220 kY

2.13 Trinh tw tinh toan

BK

TP HCM 1 Tang 6 6.3-10-22kV

. L . _ P NM NM l
1 TANG 4 - Tu phan phoi chinh rangs - BU CAO

v' TPPC(Main Board) ti dau ra e
phia ha ap cua may bién ap ,cap rang T TeeC 04y
dién cho cac tu déng lvc , TPPP I i

vy \/

CHUONG Il | 5 chiéu sang , tai sinh hoat va oS TPPPX TRPK SH U3
PHU TAIDIEN | thiét bj bu cong suét phan khang ™™ - TPPPX -

VA v Dung d& chon day dan, thiét .~ =™ U S BU2

z . A~ L. o X . . R . ang 2 oL
CAC bi phan phdi va thiét bi bao vé va T T 1 11
o~ X y « X o ang

HUONG prAR ChON €Ong suat may bien ap. ™ TeTh B TB TB
TINH TOAN P, =2P ,;+ 2P, +K,; 2P,

Qus = z“ch3 + ZQsh3 — Qbu3 + kdtZQtt3

Stt4 = \/(EPcs?s + Zl)sh3 + kdtZl)tt:;)2 + (Ech3 + 2‘Qsh3 _ Qbu3 + kdtZQtt3)2
P Stt4 _ Ptt4

tt4

1. = =
Stt4 " \/gUdm \/gUdm CoS (ptt4 v

COSPyy =




2.13 Trinh tw tinh toan phu tai trong mang dién

&
e it e, bl B TANG 5
Phy tai tinh toan phia
cao ap cua may bién ap.
cHuong |P.. =P, + AP, 5,

PHU TAI BIEN Q
ttsS

VA

CAC
HUONG PHAH
TiNH TOAN

S

ttS

— Qtt4 + AQT10_22
tt5 \/( tS) + (Qtts)

APT10_22 ~ 0.028,,

AQT10_22 = 0.1S,
P

ttS

tt5

v Uluml() 22

\/gUluoilo_zz COS Q5
P

ttS

SttS

COSPys =

Tang 7

Tang 6

Tang 5

Tang 4

Tang 3

Tang 2

Tang 1

110-220 kVI

6.3- 1(]22kV
NM E g

é BU_CAO

TPPC 0.4kV
CS TPPPX TPPPX SH BU3
TPPPX
CS TDL TDL SH BU?Z
TDL
TB TBTB TB TB TB



‘ Tang 7 110-220 kV
| PXly | 2.13 Trinh tw tinh toan A @ @
i ’ i i - Tang 6 6.3-10-22KkV
i i i, i TANG & NM NI |
- BU_CAO
v' Xac dinh phu tai tl'nh’toén trén e @ . @
thanh‘céi tram phan phéi chinh; @
bao gom cac tram bien ap phan Tang 4 l l TPPC l l 0.4k\1
CHU’OiNG '! xwdng va cac thiét bj dién trung thé A A A
PRU TA" DIEN I, Dé thiét ké tram nguon chinh  énes TPPPX
VA bao gom : chon MBA ,thanh cai, l l l l l
cic  |daydén, thiétbjdong cdtphia ., O TDL e
HuonG pHad TUNg the - e B A A
TiNH TOAN TB TB TB TB TB TB
Qe =Ky XQys — ZQbu_caoap P.s = ZAP,, caoap T K 2Pys

tt6 \/(EAPbu caoap + kthPttS) + (kdtZQttS Z(Qbu caoap)2
Stt6 — P

tté
tt6 -
V Ulu0110 2 3Ulu0i10_22 COS P

tt6

COS P = S

tt6



K. 2.13 Trinh tw tinh toan phu tai trong mang dién
e e i S0 Ba| tap
TPPPX gom 2 ti dong Iwc ,1 ti chiéu sang, 1 ta sinh hoat. Tu
dong lwc 1 c6 17 thiét bi str dung déng co’ 3 pha véi U, =
380V; K. ..=4,k.,4=0,7. P.,,=70kW; Q,,,=75 kVar; P_=5.5 kW;
CHUONG I | Cosp.5=0.8; P,,,=10 kW; Coso 5,=0.8 . K;=0.9
PHY TAIDIEN | y . dinh:
VA .
) 1. Cong suat tinh toan cua tu dong luc 1 theo phwong phap
CAC ’ Kinax V@ Py, Py, Qi Sy Iy, COSQy)
HUONG PHAR 2. Dong dién dinh nhon cua tu dong lwc 1
TiNH TOAN

3. Céng suat tinh toan ctia TPPPX (P, Q, S, ly, COSOy)
a) Khi khong c6 bu
b) Néu cé tu bu la 50 kVar trén TPPPX

4. Dung lwgng bu cua tu b dé hé s6 cong suat ciia TPPPX
bang 0.95 (tir diéu kién cua cau 3a) 20



i ‘ﬂ 2.13 Trinh tw tinh toan phu tai trong mang dién
Bai tap
S6 P, (kW) | kg4 Cosp |1 a
thiét bij
CHUONG I
o 6 2.2 0.7 0.75 0.8 1
PHY TAf OIEN 5 7.5 0.7 0.75 0.8 1
VA 6 5.5 0.7 0.75 |0.8 1
CAC
HUONG PHAR
, 186 | Pan |Pw | Qu | lam Mg |Kmax |CS |SH |TDL2
TINH TOAN | thiét (kW)
bi
TDL1
6 2.75 14.24 |1.26 |55 |10 |70
5 9.375 18.99 412 |75 |75
6 6.875
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2.13 Trinh tw tinh toan phu tai trong mang dién

CHUONG I
PHU TAI BIEN
VA
CAC
HUONG PHAH
TiNH TOAN

DPap s6 Bai tap
1. COng suét tinh toan cla ti dong lwc 1 theo phwong phap

Kmax va Ptb (Ptt, Qtt, Stt, Itt, costt) (92.292; 64.59; 112.67;
171; 0.82)

2. Xac dinh dong dién dinh nhon cua tu déng lwc 1 (234)

3. Xac dinh cdng suat tinh toan ctia TPPPX (Ptt, Qtt, Stt, Itt,
costt).

a) Khi khéng cé bu (161;137; 212; 322.35; 0.76)

b) N&u c6 tu bu la 50 kVar trén TPPPX (112.51; 87; 183;
279:0.88)

4. Xac dinh dung lvong bl cla tu bu dé hé s6 cong suat cia
TPPPX bang 0.95 (85)

22





