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KHAI NIEM VE DPWONG CONG CHI PHi

Steam turbine
Boiler fuel input | B 4@ (Gross) | (Net)
Generator

Auxiliary power gvstem

Input, HiIMBtu/h) or F{R/M)

Output, P (MW}
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KHAI NIEM VE PUONG CONG CHI PHI
Ham chi phi c6 dang:
Fi = aiPi*+biPi+c;
Suat chi phi: F./P,
Suat tang chi phi:

dF
8i - — 2a,P, +bi

dp,
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PIEU BO TOU VU BO QUA TON THAT
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PIEU DO TOU LU BO QUA TON THAT
Phat biéu bai toan
Ham muc tiéu:

=2 F. = )3 (a,P°TbP Tc)™ min (1)

i~1 i1
Thoa rang budc:

ZP.:P (2)

(3)
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PIEU DO TOU LU BO QUA TON THAT
Giai bang phuong phap Ham Lagrange:

L - F +K(Pload _Z PI)
Nghiém:
oL
o (4)
oL _
o ()
Tu (4), tacod
o _ % _ . _,
op  op (6)

Phan phdi theo nguyén 1y suat ting chi phi bang nhau
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PIEU DO TOU WU BO QUA TON THAT

Tu@®)va®): . 5+, 2=y (7)
Z I:)i - I:)Ioad (8)
Giai (7): -
) oot b )
2a.
Pé xac dinh A, thay (9) vao (8) va bién doi:
I:)Ioad " ZN b—l
A= i~1 2ai (10)
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PIEU DO TOU LU BO QUA TON THAT
Giai bang phuong phap lap:

Thay (9) vao (8):
LA
Z S (11)
Pt (11) ¢6 dang:
f (") = P, (12)
Khai trién Taylor vé trai (12):
[t ()

load

Ay (k) Al (k) = 13
Fe™ | m J p (13)
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PIEU DO TOU LU BO QUA TON THAT

Tu (13):
e — Ap (0 . Ap (9 (14)
(df(K)\(k) >
L dr J o
Trong do:

Api=p =2, p® (15)
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PIEU DO TOU LU BO QUA TON THAT
G14a tr1 mod1 cua A
A (kT1) = % (k) 4 A(k)(k)
Diéu kién ding:

‘Ap(k) < €

(16)

(17)
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PIEU DO TOU LU BO QUA TON THAT

Vidu 1:

F, = 0,004P° 7 5,3P 7500
F, = 0,006P  *5,5P 400
F, = 0,009P  75,8P " 200

P, =~ 800MW

lo

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PIEU DO TOU LU BO QUA TON THAT

Phuong phap giai tich:
oo+ 53 4+ 55 , 58
- 0,008 0,012 0,018 _
1, 1, 1

0,008 0,012 0,018

_8,575,3 _
P, = = 400
X
270,004
_8,575,5 _
P, = = 250
X
270,006
_8,575,8 _
P, ~ =150
270,009
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12


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PIEU DO TOU LU BO QUA TON THAT

Phuong phap 1ap:
LW =g
_ 6753 _
P = = 87,5
X
20,004
_ 6755 _
P, = = 41,6667
2%0,006
_ 6758 _
P, = 11,1111
20,009

Ap =800~ (87,517 41,6667 T11,1111) = 659,7222

659,7222 _
AAQ@) = =2 5

1 N 1 N 1

270,004 2%0,006 2*0,009 13

https://fb.com/tailieudientucntt

CuuDuongThanCong.com


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

K(Z):6+2,5
_ 8,5 5,3 _
p = =400
X
270,004
_ 8,5 5,5 _
P, = = 250
X
270,006
_ 8,5 5,8 _
P, = =150
X
270,009

PIEU DO TOU LU BO QUA TON THAT

Ap =300~ (4001 2507150)= 0

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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PIEU DO TOi WU BO QUA TON THAT, CO XET
DEN GIOI HAN CONG SUAT
Phat bi€u bai toan
Ham muc tiéu:

F =2 F =2 (aP " bP Tc) min (18)

Thoa rang budc:
I:)imin = I:)i = I:)imax (19)
2. p =P (20)

15
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DIEU DO TOi U BO QUA TON THAT, CO XET
DEN GIOI HAN CONG SUAT

Tinh chét I&i giai:

dF, .

d_ﬁ-zﬂ for P, nin < B < P nax
dF;

e for P.= P .

dP, |

dF,

_‘E"E‘ rnrﬂ=ﬂ.min
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PIEU BO TOi LU BO QUA TON THAT, CO XET
DEN GIO1 HAN CONG SUAT
Vidu 2:
F, = 0,004P° " 53P T500

F, = 0,006P  *5,5P 400

2

F, = 0,009P  *5,8P, 7200

3

200 P. = 450

1

150 = P. =350

2

100 = P, =225

3

P... ~ 975MW

loa

Giai bang phuong phap lap
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PIEU DO TOi UU BO QUA TON THAT, CO XET
. DEN GIOT HAN CONG SUAT

A1) =
_ 675,3 _
P, = = 87,5
X
270,004
_ 6755 _
P, = = 41,6667
270,006
_ 6758 _
P, ~ = 11,1111
270,009

Ap =975~ (87,57 41,6667 T11,1111) =834,7222

834 7222 _
Ap® = = 31632

1 N 1 n 1

270,004 270,006 270,009

18
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PIEU DO TOi WU BO QUA TON THAT, CO XET
DEN GIOI HAN CONG SUAT

A2 = 6431632791632

_9,1632 5,3 _
P, = = 482,8947
270,004
_9,1632 5,5 _
P, = = 305,2532
270,006
_9,1632 5,8 _
P, —186,8421
270,009
> =
P~ P__ ~ 450
P, — 450

Ap® =975~ (450 % 250 t150) = 32,8947
19
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PIEU BO TOi LU BO QUA TON THAT, CO XET

DEN GIO1 HAN CONG SUAT
Aj(2) 32,8947
1 n 1

270,006 2°0,009

- 0,2368

A =2+ AL® =9 16321 0.23689,4

P, = 450
_ 9,4 5,5 _
P, = = 325
X
270,006
_ 9,4 5,8 _
P, = =200
X
270,009

Ap® =975~ (4507 325%200) = 0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PIEU DO TOI LU CO XET TON THAT

‘| Transmission I‘
natr:aﬂ:t wllth _-i
lOSS8S Pioss Pioad

1
i

I O

F Il.'lr — Pg"ﬁ' -

21
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PIEU DO TOI WU CO XET TON THAT

Ton that cO thé duoc biéu dién dudi dang ham bac 2
cua cOng suat cac may phat (cong thac ton that
Kron):

PIOSSZZZPIB”PJ+ZB P. "B, (21)

i1 j~1 i=1

Cac he SO B;; duoc goi la h¢ SO té)n that hodc hé sb B.
Hé s6 B du:cyc xem 1a khong d6i néu ché do van hanh
thuc té gan vGi ché do st dung dé xac dinh hé s6 B.

22
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PIEU DO TOI U CO XET TON THAT
Phat biéu bai toan
Ham muc tiéu:

F - Z Fi B Z (aiPi2+biPi+Ci)_) min (22)

i1 i~1

Thoa rang budc:

ZNPiZP TP (23)

load loss
1

pu dusnpg =np (24)

imin i imax

23
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DIEU DO TOI LU CO XET TON THAT

Ham Lagrange mo rong

L - F i K(Pload i I:)Ioss - Z I:)i)—i_
- (25)

N N

ZH P_P )+Zuimin(Pimin_Pi)

imax( i imax
i~ 1 i~1

uimax - O néu I:)i < I:)imax
Z 20
Wimin = 0 néu P; > Piin (26)

24
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DIEU DO TOI LU CO XET TON THAT

Nghiém toi vu thoa :

o dF.

P
— I+7\‘(O+ Ioss-l):o

p  dP

= +

5% I:)Ioad

imax

oL

imin

N
e

- PP

Hai pt cudi chi ton tai khi CS may phat vuot qua giéi han

ongThanCong.com

om/tailieud

ientucntt
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PIEU DO TOI WU CO XET TON THAT
Néu CS may phat nam trong gidi han, tir (27):

1 dF.
A = ' 31
1— aPIoss dP, ( )
op
0o i
I:)Ioss r . \
5 duogc xac dinh tur (21):
P.
8P N
o =5 B p tg (32)
a ij ] 0i
Pi i~1
dF. .2 .Y
— duoc biéu dién
dp
dF.
— = 2a " b (33)

dP.

26
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PIEU DO TOI WU CO XET TON THAT
Thay (33) va (32) vao (31):

N
2a P *b +2h2 B, P *hB, T*

i1

Pt (34) duoc viét lai thanh
3 . R
(5-* B,)P ZBP ~(17 8, 730

j7i

(34)

(35)

27
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A

B

DIEU DO TOI LU CO XET TON THAT

Khai trién (35), dudi dang ma tran/ vec to, ta co:

11

1 B,
1 B,
1 B

(36)

Vi gia tri udc luong cua A, gia tri toi vu cla P. duoc

xac dinh tr vi€c giai hé phuong trinh trén

ongThanCong.com

28


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PIEU DO TOI WU CO XET TON THAT
Qua trinh lap:
Cong suat nha may i ¢ budc lap k dugce xac dinh tir (35):

N
MO =g Yo p 2R 2 B, P

i~1
i 7]

p, ) = 37
' 2(ai + ?\,(k)Bii) ( )
Thay (37) vao (23):
M1 B,) b, T 0D B, P\
> - =p +pt (38)

= 2(aI + }\,(k)Bii) load loss
29
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PIEU DO TOI WU CO XET TON THAT

Khai trién Taylor vé trai (38), ta co:

( N \(k)
f(")‘k”(d;(x)J RN VR O )

Ap () Ap (0
A K) = = 40)
[df (%)J(“ 3 {dPi }(k) (
., 2 ar
O day d o d
Ap® =p +p)- N p (K) (41)
ai(l_ BOi)+ Biibi_zaiz Biij(k)
[ gp 1
o)t @
-, \d 2(a, * B..) 30
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PIEU DO TOI WU CO XET TON THAT
Cap nhat gia tri mai cua A
(k1) = A () 4+ AR (K)

Qua trinh dugc tiép tuc cho téi khi

‘Ap(k) <e

(43)

(44)

31
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DIEU DO TOI LU CO XET TON THAT

Qua trinh 1ip dugc tdm tat nhu sau:
*Budc 1: Cho gia tri ban dau ctia A
*Buéc 2: Giai hé (36) détimP,i=1,...,N
Buéc 3: Tinh AP tir (41).

Néu | AP | < g, dén budc 5;

N (gp )

Nguoc lai, tinh =[5 tir (42) va AZ tir (40).
*Budc 4: Tinh gia tri méi cua A tir (43), tré vé buéde 2
*Budc 5: Dung

32
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PIEU DO TOI WU CO XET TON THAT

Trong truong hop dic biét, ton that cdng suat tac dung
co dang:
p =2 B, P’ (45)

Cac phuong trinh stra dung cho cac budc lap tré thanh:

A (k) —
P.(k) = bIBII (46)
| 2(ai + A0
f b T B.b

(47)

P
k A _+x<k>B”)2

i1

33
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PIEU DO TOI U CO XET TON THAT
Vidu 3:
F, = 0,008P° t 7P T 200

F, = 0,009P " *6,3P, 7180

2

F, = 0,007P T 6,8P, 7140

3

IA

10 = P, =85

IA

P. =80

2

P =70

1

10

IA

10
P -~ 150MW

load

P...~0,000218P° *0,000228P, " *0,000179P

loss

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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DIEU DO TOI LU CO XET TON THAT

Chon A = 8:
8~ 7
p," = = 51,3136
2(0,008+t8%0,000128)
(1) = 8 6,3 _
p," = = 78,5292
2(0,0091t8%0,000228)
(1) = 8 6,3 _
p.® = = 71,1575

3

2(0,007 ¥ 8%0,000179)

PY =0,000128(51,3136)° 7 0,000228(78,5292)° *

loss

0,000179(71,1575)° = 2,8864

35
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PIEU DO TOI WU CO XET TON THAT
Ap®W=150%28864" (51,3136 7 78,5292 71,1575)

= 48,1139
(1)
ifapi\ _0,008%0,000128%7
HLMJ 2(0,008t8%0,000218)°
0,009 70,000228%6,3

2(0,009 ¥8%0,000228)°
0,007 7 0,000179%6,8
2(0,007 *8%0,000179)

2

—152,4924

~48,1139
Ar® = = ~0.3155

152,4924 36
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DIEU DO TOI LU CO XET TON THAT

Gila tr1 moi cua A

A =AM+ ALD =g-( 3155=7 6845
Qua trinh 1ip dugc tiép tuc véi két qua nhu sau:

CuuDuongThanCong.com

p® =235 3728

1

P, = 64,3728
P, = 52,8015
Pt =1,717

Ap® =-0 8395

\(2)
J = 154,588

i

i~1

I:)i
O

AL = -0 005431

37
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PIEU DO TOI LU CO XET TON THAT

CuuDuongThanCong.com

A =7679

P =35 00965

1

P® =641369

2

P® =52 4834

3

P® =1 699

loss

Ap® =-001742

3 (ap- \(3)

2 LEJ = 154,624

i~1

AL = -0 0001127

https://fb.com/tailieudientucntt
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PIEU DO TOI WU CO XET TON THAT

Quad trinh 1ap duoc két thiic ¢ bude 4 voi |JAP@|< 107,
két qua nhu sau:

L) =7 6789

P =35 0907

1

P =641317

2

P =52 4767

3

P =1 699

loss
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PIEU PO TOI LU CO XET CAU TRUC MANG DIEN

rQ Qa0

H 1

Power system

H N

network

—>
I:)Ioadl

—>
I:)Ioadz

N+M

7 I:)IoadM

40
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PIEU PO TOI YU CO XET CAU TRUC MANG DIEN

Phat biéu bai toan
Ham muc tiéu:

N N
F T2 F T2 (@R bR o) min

Thoa rang budc:
Nt may phat (ké ca ntit can bang):

Pous (1) 7 P,

Vbus (I)‘ - Vgi
i =1,...,N
(b qua gidi han cong suat phan khang)

(48)

(49)
(50)

41
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PIEU PO TOI WU CO XET CAU TRUC MANG DIEN
eNut tai:
P(NTI)T P (51)
Qus (N F1)T7Q,,, (52)

i~ 1,....M
Trong (49) — (52):

( \V
Pous (1) Re*Vbus(i)Lz Ybus(i’k)Vbus(k)J r (93)

( Y
Q,.. () - Imﬁvbusm(ZYbusu,k)vbus(k)J + (54)

i=1,...,(N T M)
42
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PIEU PO TOI YU CO XET CAU TRUC MANG DIEN

Trong (53) va(54):

Re (.) va Im(.) 1a phan thuc va phan ao cta biéu
thtrc trong dau ngoac

(.)* 1 lién hop cua biéu thirc trong dau ngoic
Ybus la ma tran téng dan nut ciia mang dién

Bai toan nay duoc giai bang chuong trinh Matlab,
st dung ham fmincon

43
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PIEU PO TOI YU CO XET CAU TRUC MANG DIEN

Vi dy 4: Tinh toén diéu d¢ t6i uwu cho HTD c6
cac thong so va so do dugc cho nhu sau:

Thong s6 nhanh

Nut1l Nut 2
1 2
2 4
4 3
4 5
3 5
5 0
1 0

R(pu)
0.0168
0.0134
0.0118
0.0101
0.0101
0.0101
0.0084

X (pu)
0.0650
0.0520
0.0455
0.0390
0.0390
0.0390
0.0325

B (pu)
0.1760
0.1408
0.1232
0.1056
0.1056
0.1056
0.0880

44


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PIEU PO TOI YU CO XET CAU TRUC MANG DIEN

Thong so tai

NGt P(MW)  Q (MVAr)

4 400 131,47
5 400 131,47
6 300 98,60
Thong s6 may phat Ham chi phi
NGt V(pu) = = 0,008P,2 +7P, +200
1 1,05 == 0,009P,2 +6,3P,, +180
2 1,02 ~,= 0,007P,° +6,8P, +140

3 1,03

45
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PIEU PO TOI LU CO XET CAU TRUC MANG DIEN

400.0 MW
131.77 MVAr
2 4

l

300.0 MW
98.60 MVAr

CuuDuongThanCong.com

400.0 MW é\/)

131.47 MVAr
46
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PIEU PO TOI LU CO XET CAU TRUC MANG DIEN

Bai toan trén duoc giai bang chuong trinh
Matlab

a7
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