DH SU PHAM KY THUAT VINH HDIENCK3.SKV@GMAIL.COM

Pé cuong on tap

CUNG CAP PIEN

PE CUONG ON TAP CUNG CAP PIEN



DH SU PHAM KY THUAT VINH HDIENCK3.SKV@GMAIL.COM

| CUNG CAP PIEN
I. CHON TIET DIEN DAY DAN
1. Cach 1 : lua chon theo jy
+ budc 1 : tinh dong dién dinh mirc.
S
lim =
! \/2§'LJ dm

+ Budc 2 : tinh tiét dién day

F_I‘;m

e

- Trong do ji; tra bang sau : (jx; = F(Trmax))

Loai day < 3000h 3000h-5000h > 5000h
Day dong 2,5 2,1 1,8
Day A,AC 1,3 1,1 1
Cap dong 3,5 3,1 2,7
Cép nhdm 1,6 1,4 1,2

+ Trudng hop mach ¢6 nhiéu phu tai:

oS- r g

+ Budce 3 : sau khi tinh chon thi kiém tra cac diéu kién :

I SC S I cp
AU,, <AU
AU sSC S AU scep

- Thuong thi : AU% < 5 1a tot

btcp

VD : Chon c&p cho mang dién c6 so do nhu sau :
22kV 8km

1600+j1000kVA

V6i @ Trax = 4500h
( Chay : trong bai toan chon ddy dan thuong chon day A,AC)
Giai : + dong dién dinh muc :

S¢m /16007 10007

l,, = - = 49,5A
" J3U,, 223
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+ Chon day AC vé&i Tn=4500h Tra bang ta duogc : J=1,1
+ Vay F = 49,5/1,1 = 45mm°
+ Chon day AC-50 Tra bang ta dugc : Z,=0,65+j0,392
+ Kiém tra lai dién &p phan tram ta duoc :

_ PR, +QX, | 1600.0,65 +1000.0,392

AU .8=520,73V
dm 22
-Vay : AU% = 5222%’53.100 = 2,736% Thoa man yéu ca bai toan
VD2 : Chon cép cho mang dién ¢6 so ¢ nhu sau
22kV 20km
iLlﬁooﬂ' 1000

+ Vi : Trax = 4500h

Giai : + dong dién dinh muc :

S¢m /16007 410007

l,, = - = 49,5A
" J3U,, 223

+ Chon day AC v&i Trma=4500h Tra bang ta duogc : J=1,1
+Vay F = 49,5/1,1 = 45mm?

+ Chon day AC-50 Tra bang ta dwoc : Zo= 0,65+j0,392 Q/km
+ Kiém tra ton that dién &p :

PR, +QX, | _1600.0,65+1000.0,392

AU = .20=1244.5V
dm 22
A ., 12445 ) . ) 7 _
-Vay : AU% = m.lOO =5,66% > 5% nén chon lai :Chon day AC70 tra bang ta duoc :
Zy=0,46+j0,382 Q/km
AU - PRo+QX, | 1600.046+1000.0382 , 0.

U 22

dm

- Vay : AU% = %.100 = 4,62% Thoa man yéu cau bai toan

VD3: Chon cép cho mang dién c6 so d6 nhu sau:
22kV 4km S1 3km S2

A Lo

1600+j1200 700+j700

Timax = 5200h ) TZmax = 100h
+ Hay xac dinh tict dién cho cap

GIAI :
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+ Xac dinh thoi gian cuc dai :
_ PTym +PTom,  1600.5200+ 700.100

T _ — 4834,8h
P+ P, 1600 + 700
+ Chon loai day AC : j = 1,1
P +P,)? 2
\/§'Udm Jkt 111

+ Ta chon day AC95 cho doan day AS;

- VP +Q; _ +/700° + 700
B, J3.22
— Fap =23,6 mm® — Chon loai ddy AC50
* Kiém tra ton that dién p :
+ Pién tro cia céc loai day : AC95 : Z, = 0,33 +j0,371 Q/km
AC50 : Zo= 0,65+j0,392 Q/km
_ PR +QX, | _ (1600+700)0,33+ (1200 + 700)0,371

=26A

+ AC95 : AU, 4 =66,54V
U,, 22
“Vay : AU% = 2024 160 _0,30% phil hop
22000
+AC50: AU, = P,.R, +Q, X, |- 700'0’65_'_700'0'392.3=16,6V
u,, 22
A _ 16,6 N
- Viy : AUp% = —=_ 100 = 0,075% phd hop
22000

— Lura chon hai loai day cho hai doan trén véi tiét dién trén 1a hop ly.
2. Céch 2: Lwa chon tiét dién day theo ton that dién ap cho phép

b AU 2R QX))

=AU'+AU" Vo1 : AU'=AU  —AU"

dm
+ Chu y : Dién khang duong day thuong chon : X, = 0,38 hoac 0,4 Q/km
+ Nhiém vy : Tinh AU’ = AU, - AU”

X
+Trong do: AU"= &
Udm
Pl . N .
+Va: F :L + Vi @ y La dién dan suat .
yU,, AU’
+ Thuong ldy : (AC,A=32Qm/mm’, M = 54Qm/mm°)
VD1 : Cho mang dién c0 so d6 nhu sau :
0,4kV 0,3km B 0,4km C

’* Lo

40+j30kVA 20+j20 kVA
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+ Ton that di¢n ap cho phép : AU, = 10%

+ GIAI : + Chon X, = 0,38Q/km Suy ra : AUg = 10%Ugp, = 40V
X .

+AU"= —ZUQ' =X, 20N _253003+2007 _,, o0,
dm dm '

—AU'=AU_ —AU" =40-21,85= 18,5V = 18,5.10° kV

c_ 2Pl _ 4003+2007
yU,,.AU" 32.0,4.1815.10°°
+ Trong dé : y = 32 Qm/mm?’ (AC,A) — Ta chon day A 120
Zo = 0,27+j0,327Q/km
2 (RP+QX)) R,>PL+X,>Ql 027.26+0,327.23
- U,, - U,, - 0,4
+ Do AU <40V Thoa man diéu kién bai toan.

— =112mm?

* Kiém tra lai ; AU = 36,35V

VD2 : Cho mang dién c6 so d6 nhu hinh v& : Uy, = 35kV

B
Q
@%
0 ; 4km C
1600+j1200 %
500+j320
+ Chon tiet dién day dan v6iTon that dign &p cho phép : AU, = 5%
GIAI
+ Chon X, = 0,4Q/km
+Taco: AU, = X, ol _ 0,4 200.15 _ 34,28V

dm

Qul e 320.4

AU, =X =0,4 =14,63V
AC 0 35

dm

Qaloa +QUBIAB +Qcl A _ 0’41200.10+200.15+320.4 _196,6V
dm

35
— AU” = AU op + AU 25 =230,9 V
( Chl'y : dbi véi ton that dién ap thi ton that & nhanh nao 16n hon thi ta lay ton that
& nhanh d6)
+ V61 Ug = 5%.35000 = 1750 V. — AU'=AU_, —AU" = 1750 -230,9 = 1519,1 V
+ Pdi v6i hai nhanh song song khi tinh tiét dén cép ta chi liy céng suat ciia nhanh
nao c6 cong suat 16n hon
+ LAy Ppax = Pc = 500kVA ( Do nhanh AC c6 cong suat phan khang Ién hon)
5

AU, = X,
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_ > Pl _ Puoy +Pclc 16001045004
yU, AU yU, AU’ 32.35.1519
+ Trong d6 : y = 32 Qm/mm®
+ Chon day AC_16 v&i : Zo = 1,98 +j0,391 /km
+ Tinh lai :
2 (RP+QX;)) R D PIL+X,>Ql  1600.10+500.4+1200.10 +320.4
N u 35

+ Do : AU < Ug, nén thod mén diéu kién bai toan.

—

AU =933,7V

dm

[I. TINH TOAN TON THAT PIEN AP TON THAT CONG SUAT TREN PUONG

DAY.
1. Tinh ton that cong suat
2 2
as =" Ry jx)
dm

2. Ton that dién 4p

AU = PREQX \u o g PRTQX

dm dm

Cha'y : C6 hai truong hop : + Bai todn cho cong suét trén duong day
+ Bai toan cho cdng suit trén tai
+ Ddi vé6i bai toan cho cong suit trén duong day thi dién tro 1a tinh cho timg doan
+ Ddi vé6i bai toan cho cong suat trén tai thi dién tro duge xac dinh tir ddu ngudn dén doan can
tinh.
VD1 : (don gian nhat) Cho mang dién c6 so d6 nhu sau :
22kV 10km B

A i
2500+j2200kVA

V6i: Zo= 0,45 +j0,42 Q/km Xéc dinh ton that cong suat va dién ap trén duong day
GIAI

 +Z=1Zp=45+j420Q
* Ton that cong suat :
P?+Q? 25007 + 22007

AS =————(R+ jX) = o7 (45+ j4,2) =103,1 +j96,23 KVA
dm
* Ton that dién &p :
AU - PRHQX_ 250045+220042 oo o0,
U,, 22
6
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VD2 : Cho mang dién c6 so dd nhu hinh vé :

23kV 20km B 16km C

’* o

4000+j4000KVA 2500+j2000kVA
Biét : Zoag = 0,4+j0,38 : Zosc = 0,5 +j0,4
Ugm = 22kV
a. Xac dinh ton that cong suit
b. Biét U = 23KV tinh Ug va Uc trong hai truong hop :
+ B6 qua ton hao cong suat
+ Tinh ca ton that cong suat

GIAI
a. X&c dinh ton that dién &p
+ Taco: ZAB = ZOAB-IAB =& +j7,6 Q
ZBC = ZOBC-IBC =8 +j6,4 Q
P.®+Q.° 25007 + 2000°
— %(RBC +

ASge = Xec) = o7 (8+ j6,4) =169,42 + j1355kVA
dm

Suy ra:Sag = Sg+ S¢c + ASgc = 6669 + 16135,5 kVA
Po’+Q,,° . 66692 + 6135,52

ASAB = ABU—dzmAB(RAB + JX AB) = 292

— AS = ASpg + ASpc = 1526,72 + j1424,,9 kVA

b. + Truong hop bo qua ton that cong suat :

f AU, - P Ruo +Que-X s _ 6500.8+6000.76 _, 0\,
U,, 22

— Ug =Ux— AUpg =23 — 4,44 = 18,56 kV

AU = PeRac +Qc-Xge _ 2500.8+2000.6,4 _ 149KV
U, 22

— Uc =Ug -~ AUgc =18,56 1,49 = 17,07 kV,

+ Truong hop khéng bo qua ton that cdng suat.

f AU, = P Roe +Qua X0 _ 666984613576 .
U, 22

— Ug =Ua— AUpg =23 — 4,54 = 18,46 kV

AU PC.RBCU+ Qc-Xee _ 2500.8+2 22ooo.6,4 _ 140KV

dm

— Uc = Ug — AUpgc =18,46 — 1,49 = 16,97 kV

(8+ j7,6) =1357,3+ j1289,4kVA
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VD3 : Cho mang dién c6 so do nhu sau :

C

Sy
'\9\&

15km B 600+j500

D
Ui = 22kV

2000+j1500

800+j600
Zo= 0,65 + j0,38 Q
a. X4c dinh ton that dién ap , ton that cdng suit ciia mang.
b. Biét Ux = 23KkV tinh dién &p tai cc diém con lai(tinh ca ton hao cong suat)
GIAI
+ Dién tro trén cac doan :
+ ZAB = ZO-IAB = 9,75 +j5,7 Q
+ ZBC = ZO-IBC = 6,5 +j3,8 Q
+ ZBD = ZO-IBD = 7,8 +_]4,65 Q
a.+ Ton that cong sut.
* Trén doan BC

2 2 2 2
ASg = TR R4 X o) = w«s,m §38) =819+ j4,79KVA
dm
* Trén doan BD
2 2 2 2
ASg, = m(RBD + Xgp) = %(7,84‘ J4,56) =16,38 + j9,58kVA

dm

* T[én doan AB
+ Cong suat doan AB 1a : Spg = Sg+ Sc + Sp + ASgc + ASgp = 3424,6 +j2614,4 KVA
Po’+Q,° . 3424,6° + 2614,4°
ASAB = ABU—dzmAB(RAB + JX AB) = 292
— AS = ,ASAB + ASgc + ASgp = 398,5 +j233 kVA
+ Ton that dién ap :

(9,75+ j5,7) = 3739+ j218,6kVA

+ boan AB
AU, = PR +Que X _ 34246975+ 2614657 _,
Uy, 22
+ Poan BC
AU, = PC.RBCU+ Qc-Xge _ 600.65 2+2 50038 _ 0 seacy

dm
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+ Poan BD

AU~ PoReo +QoXoo _B00.78+600465 _ o\
BD U 22

dm

Vay : Ton that dién 4p ctia mang 14 :
AU = AUAB + AUBD = 2,2+O,41 = 2,61 kV
b. Dién &p tai cac diém
+ UB = UA—AUAB =23 - 2,2 = 20,8 kV
+ Uc = Ug — AUgc =20,8 — 0,264 = 20,536 kV
+ UD = UB - AUBD = 20,8 - 0,41 = 20,39 Kv

I11. TINH TOAN MAY BIEN AP
1. ton that cong suat trén may bién ap

AP:PO+F>n(Sﬂ)2 ; AQ:QO+QH(Sﬁ)2
Sdm Sdm
+ Trong do6 : Po,Qq 1a tén that cong suit khdng tai
P,,Q, 12 ton hao ngan mach
iy % \ U,%
+ QO _m'sdm va Qn _W' dm
+ Truong hop ¢6 n MBA lam viéc song song

AP =nP, +1Pn(sﬂ 5 AQ=nQ, JrlQn(Si)2
n Sy, n Sam
2. Ton that dién niang trén MBA va trén dwong day
+ Trén MBA

AA = APt + AP, (2i)2 R
dm

- C6 n MBA lam viéc song song

AA =NAP, 1 +%APH (Sﬂ)%
dm
- Trong d6 : t = 8760h la thoi gian ctia mot nam
r=(0124+T,_,.10™)2.8760

+ Trén dwong day

AA = AP,.z Vi T tinh ¢ trén
VD1. Cho mang dién ¢6 so d6 nhu sau :

A B MBA C

| 5km |
‘ Wv
250+j200kVA 100+j100kVA
buong day dung day AC c0 : Zy= 0,65+j0,409 Q/km
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MBA : S =320 kVA ; U;/U, = 22/0,4 kV
+ APy =0,7kW, AP, =3,67kW ;1% =16:U%=4
a. V& so dd thay thé va xac dinh cac thong sé.
b. Xac dinh ton that cdng suat trong mang
c. Biét U = 23 KV xéc dinh Ug,Uc
d. V&i Trax = 3500h XAc dinh ton that dién nang trong 1nam
GIAI
a. So d6 thay thé :

A B K C
‘ Za ‘ Zsa

‘ L1 1

250+j200kVA 100+j100kVA

+Taco:Zg=12y=5.(0,65+j0,409) = 3,25 + 2,045 Q
+ Zga = Rga + jXga

2

+Trong do : Rga = P Yon

ne2
dm

U,% U2 4 (2210%)?
100 S,, 100  320.10°
Vay : + Zga = 17,4 +60,5Q
+Hesb: k=1 - 22 g5
U, 04
b. + Ton that cong suét trén may bién 4p :
S2, 41002 +1002

+Taco: 2~ = =0,442
S 320

dm

2
=3,67.10° 322 =17,4Q

02

+ XBA = =60,50

+ AP=P,+P (:ﬁ)2 = 0,7+3,67.0,442 = 2.32kW

dm

+ AQ=Q, +Q (Sﬂ)2 Trong d6 : Q, = h% o _16 300 s10kvAr
° s, 890 %0 =700 T 100 ’
0
Va: Q, _Un% Sy = 4 320 -12,8KVAr
100 100

— AQ=Q, +Q, (:ﬁ)2 =512+12,8.0,442 = 10,8k VAr
dm
Vay : ASga= AP +jAQ = 2,32 +j10,8 kVA
+ Ton that cong suat trén doan AB.
+Taco: SAB = SB + SC + ASBA = 352,32 + 1310,8 kVA

P 2 2 - 2 2 - -
AS 5 :%ZQAB(R(, +jX,) = 352’322;2310'8 (3,25+ j2,045) =1,48+ j0O,93kVA

dm

10
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— T6n that cong suat ciia todn mang : AS = ASag + ASga = 3,8 + j11,73 KVA
C. V6iUp =23kV taco :
PR +Que-X s 352,32.3,25+310,8.2,045

AU, = —~ 80,0V
u,, 22
— UB = UA— AUAB =23 - 0,081 = 22,919 kV
AU = PeRu+QcXo 1001744100805 ooy
u,, 22
— U, =U, —AU,_ = 22,919 0,354 = 22,565kV
— U, = UTC = —22’565 =0,41kV
d. Vi Trax = 3500 ton that dién nang trong 1nam :
+ Trén doan AB :
AA=AP,.r

Vé6i: r=(0124+T,,.107*)*.8760 = (0,124 +3500.10*)*.8760 =1968,2h
— AA=AP,.7r =1,48.1968,2 ~ 2913kWh

+ Trén MBA : AA,, = APt +AP, (:ﬁ)z.r =0,7.8760+3,67.0,442.1968,2 = 9324,7kWh

dm
+ Trén toan mang :
AA=AA,; +AA,, =1968,2+9324,7 =11022,9kWh

VD2 : Cho mang dién ¢6 so d6 nhu sau :

A B MBA C D
| 20km | @ ~ 5km
* ] L

4000+j3000kVA 800+j600KVA  20+j20

Vi Zops= 0,33+j0,4 Q/km
Zoco= 0,65+j0,38 Q/km
May bién ap : 2500kVA , 35/0,4kV , U, =4%, ip=2%, Py=0,67 kW, P, = 2,8kW
a. V& so d6 thay thé va xéc dinh cac thong sb.
b. Xac dinh ton that cong suat trong mang
c. Biét Ua = 37 kV xéc dinh Ug,Uc,Up
d. V&i Trnax = 3500h x4c dinh ton that dién nang trong 1nam

GIAI ,
a. So do thay the :

11
PE CUONG ON TAP CUNG CAP PIEN




DH SU PHAM K¥Y THUAT VINH HDIENCK3.SKV@GMAIL.COM
A D

B .
\ WD@ Hv w

4000+j3000KVA  800+j600KVA  20+j20kVA

+ Zpg = Zope.l = 6,6 +j8 Q
+Zcp = Zoepl =3,25+j1,9Q
+ Zga = Rea + jXga
; Usn =28.10° 3522
2 2500
_U,%U; 4 (35.10%?
"A7 7100 s, 100  2500.10°
Vay : + Zga = 0,55 +j19,6Q
+Hesd:k=r=22_g75
U, 04
b.* Ton that cdng suét trén doan CD.
+Taco:

2 2 2
w(RCD + jxco) :%(3 25+ jlg) 212+ 1124VA

=0,55Q

=19,6Q2

AScp =
2 I4 dm I4 I4
* Ton that cOng suat trén may bien ap :
+Tacod:: Sga=Sc+ Sp + AScp =820+ J620kVA
Sk, /820° +620°

Va: £A = =0,41
S2. 2500

+ AP=P,+P, (:—BA)2 = 0,67 +2,8.0,41=182kW

dm

S i, % 2
+ AQ=Q, +Q,(2%)? Trong d6 : Q, =-2-.S,, = —.2500 = 50KVAr
Q=Q, Qn(sdm) g Qo 100 " ~ 100
0
Va:Q =2 %s — % o500 -100kvAr
100 100

— AQ=Q,+Q, (:i)2 =50+100.0,41 = 91kVAr
dm

Vay : ASga = AP +jAQ = 1,82 +j91 kVA

* Ton that cong suat trén doan AB.
+Taco: SAB = SB + SBA + ASBA = 4821,82 + 13711 kVA

2 2 2 2
P U+2QAB (Rd+de)—4821825+3711 (6,6+ j8) =199,5+ j2418KVA
dm

AS 5 =

12
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— Ton that cOng suat cua toan mang : AS = ASpg + ASga + AScp= 201,3 + j332,8 kVA

C. V&iUp=23kVtaco:
Pue-Rus +Que-X g 4821,82.6,6+3711.8

+ AU, = =176kV
U, 35
— UB = UA— AUAB =37 - 1,76 = 35,24 kV
+ AU, = PouRont Quu Xy _ 820055+620.196 )
U, 35
— U, =U, —AU, =35,24—0,36 =34,88KV
U
— U, = TC = —3:;858 =0,399kV
+ AU, = PD.RCDU+ Qo-Xeo _ 20.3,253 ; 2019 _,4,

dm
+ Do AUcp rat nho nén: U, ~U, =0,399kV
d. Vi Trmax = 3500 ton that dién nang trong 1nam :
* Trén doan AB :
AA=AP,.z
Voi: r=(0124+T,, .107)?.8760 = (0,124 + 3500.10*)*.8760 = 1968,2h
— AA,; =AP,,..7 =199,5.1968,2 ~ 392,7MWh
* Trén doan CD :
AA., = AP, .7 = 212.1968,2 ~ 4,2kWh

* Trén MBA : AA,, = AP, 1+ AP, (zﬁ)% = 0,67.8760 +2,8.0,41.1968,2 = 8128, 7kWh

dm
* Trén toan mang :
AA=AA; +AA,, +AA, =392,7+4,2.107° +8128,7.10 % ~ 401IMWh

13
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