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PIEU DO TOU LU BO QUA TON THAT

Ham Lagrange
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PIEU DO TOU LU BO QUA TON THAT

Hé phwong trinh:

EF' = A N equations
dF

P owin = F. £ F pax 2N inequalities

N
Y P=P,q 1 constraint
i=1
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PIEU PO TOU LU BO QUA TON THAT

Tinh chat loi giai:

dF, .

d_F;-zﬂ for P, nin < B < P s
dF;

e for P.= P .

dP '

F .

i forp=P

dP, |
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PIEU DO TOU LU BO QUA TON THAT

Vi dL_J: Unit 1: fuel cost = 1.1 R/MBtu
Unit 2: fuel cost = 1.0 R/MBtu
Unit 3: fuel cost = 1.0 R/MBtu

Unit 1: Coal-fired steam unit: Max output = 600 MW
Min output = 150 MW

Input-output curve:

MB
Hl( ht”) = 510.0 + 7.2P, + 0.00142P?

Unit 2: QOil-fired steam unit: Max output = 400 MW
Min output = 100 MW

Input—output curve;

HZ(MEM) — 310.0 + 7.85P, + 0.00194P2
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PIEU BO TOU VU BO QUA TON THAT

Unit 3: Qil-fired steam unit: Max output = 200 MW
Min output = 50 MW

Input-output curve:

H3(Mﬁtu) = 78.0 + 7.97P, + 0.00482P3
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PIEU DO TOU LU BO QUA TON THAT

Giai:
F\(P,) = H/(P,) x 1.1 = 561 + 7.92P, + 0.001562P; R/h
Fy(Py) = Hy(P;) x 1.0 = 310 + 7.85P;, + 0.00194P3 R/h

Fy(Py) = Hy(P3) x 1.0= 78 + 7.97P;, + 0.00482P3 R/h

dF, :
d_l = 7.92 + 0.003124P, = ;

1

dF .
2 =785+ 0.00388P, = 4
dP

2

5 _ 797 1 0.00964P, = 7

dP,

P]+P2+P3=85[]MW
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PIEU PO TOU VU BO QUA TON THAT

i =9.148 R/MWh

P, = 13932 MW
P, = 3346 MW
P, = 1222 MW
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PIEU DO TOU LU CO XET TON THAT

F1_.+ { .P1 *-{
—_— - -| Transmission I‘ 'i,
Fy - —< Py network with
1 | 105885 Pioss Pivag
| |
i |
|
Fl‘r —— Pan,. =S 4

11


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

PIEU DO TOU LU CO XET TON THAT

Phwong trinh diéu kién

P =Fp + i
!?E? — 9"3 . .j.(l . E'F;CISE) — ﬂ
dF, dPp ¢F;

dF, | ; %P _
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PIEU DO TOU WU CO XET TON THAT
Vi du:

- Xét vi du trwde khi xem xét tdn that co dang:

P... = 0.00003P% + 0.00009P2 + 0.00012P2

Giai:

- Xét may 1.

dF, ,:(1 51:;‘,5,:)
dp, oP,

=) 7.92 4 0.003124P, = A[1 — 2(0.00003)P, ]
13


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

PIEU DO TOU WU CO XET TON THAT

- Xét twong tw cho cac may 2 & 3:

7.85 + 0.00388P, = A[1 — 2(0.00009)P,]
7.97 + 0.00964P, = A[1 — 2(0.00012)P,]

- Can bang tai:

P1+P1+P3_35ﬂ_ﬂﬂ“=ﬂ

= Giai bang phwong phap lap.
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Step 1
Step 2

Step 3

Step 4

Step 5

PIEU PO TOU UU CO XET TON THAT

Pick a set of starting values for P, P,, and P, that sum to the load.
Calculate the incremental losses dP,,./dF; as well as the total losses
P,... The incremental losses and total losses will be considered constant
until we return to step 2.

Calculate the value of A that causes P,, P,, and P, to sum to the total
load plus losses. This is now as simple as the calculations in Example
3A since the equations are again linear.

Compare the P;, P,, and P, from step 3 to the values used at the start
of step 2. If there is no significant change in any one of the values, go
to step 3, otherwise go back to step 2.

Done.
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PIEU DO TOU LU CO XET TON THAT

Step 1 Pick the P,, P, and P; starting values as

P, = 400.0 MW
P, = 3000 MW

Step 2 Incremental losses are

a 'FII]-L'IE.S

¢ Py

WPross _ 50.00009)300 = 00540
3P,

oP
o5 2(0,00012)150 = 0.0360
2P,

Total losses are 15.6 MW,

= 2(0.00003)400 = 0.0240

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


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

Step 3

PIEU DO TOU LU CO XET TON THAT

We can now solve for 4 using the following:

7.92 + 0.003124P, = A(1 — 0.0240) = A(0.9760)
7.85 + 0.00388P, = A(1 — 0.0540) = A(0.9460)
7.97 + 0.00964P;, = A(1 — 0.0360) = A(0.9640)
and
P+ P+ P, —~80-156=P, +P,+P,—8656=0

These equations are now linear, so we can solve for A directly. The

results are
A=935252 R/ MWh

and the resulting generator outputs are

P, = 440.68
P, =299.12

P, = 12577
17
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PIEU DO TOU LU CO XET TON THAT

Step 4 Since these values for Py, P;, and P; are quite different from the starting
values, we will return to step 2.
Step 2 The incremental losses are recalculated with the new generation values.

0 Pgss
&P,

ali‘.::'i-l:l-!i.!i-

2
ﬁﬂﬂiﬁ
dP,

= 2(0.00003)440.68 = 0.0264

= 2(0.00009)299.12 = 0.05358

= 2(0.00012)125.77 = 0.0301

Total losses are 15.78 MW,
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PIEU DO TOU LU CO XET TON THAT

Step 3 The new incremental losses and total losses are incorporated into the
equations, and a new value of 2 and P,, P,, and P, are solved for

7.92 + 0.003124P, = i(l — 0.0264) = 1(0.9736)
7.85 + 0.00388P, = i(1 — 0.0538) = 4(0.9462)
7.97 + 0.00964P, = (1 — 0.0301) = A(0.9699)
P+ P,+ P, —850 — 1578 = P, + P, + P, — 865.78 = 0

resulting in 4 = 9.5275 R/MWh and

P, = 433.94 MW
P, = 300.11 MW
P, = 131.74 MW
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PIEU PO TOU UU CO XET TON THAT

Qua trinh 1ap dwoc tém tat:

P, P, P, Losses A
Iteration (MW) (MW) (MW) (MW) (R/MWh)
Start 400,00 300.00 150.00 15.60 9.5252
1 440,68 290,12 125,77 15,78 9.5275
2 433.94 30011 131.74 15.84 9.5285
3 43587 299,94 13042 15.83 9.52%3
4 434,13 29999 130.71 15.83 9.5284
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