ECE 542 Homework #3
Due Date: Sunday 11:59 PM, Feb. 18, 2024
(100 points)
** Submit your (1) answer and (2) MATLAB & Power World files**

Bus data

Independent Line data
Knowns: Unknowns:
Bus 3: Pj‘,inj and Qj,fnj V;and 6,
Bus2: P,,,andV, o,
Busl: V;and g, none

Figure 1. NR PF model for problems 1 ~ 3.
(40 points) Finish NR PF using MATLAB. Please show the result of each iteration.

Example)

- We need initial guesses for 62, 63, and V3

- Use a “flat start” in which all angles are initialized to 0 and all voltages are
initialized to 1.0.

- Stopping condition € < 0.001

- First iteration
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- Second iteration
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- Third iteration
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(20 points) Calculate Dependent Unknowns using MATLAB.

Example)
3

P =V D V.Y, cos(- 6, — ¢, ) =0.7087
k=1

3
Quinj = _Vlelek sin(= 6, — o ): 0.2806
k1

3
Qoinj = V2 ZVKYZK Sin(gz 0 — 0y ) =-0.0446

k=1

(10 points) Calculate Power Flows using MATLAB and show the results on the single-
line diagram.
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Example)
P;j, Qi j, I;j of all lines
Vi,

L, j
=V X I:] = Pi,j +jQi,j

(30 points) Design IEEE 9 bus system using Power World simulator, and then check
the PF result with MATPOWER.
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BU5 _ 1Busl 65 Mw Nvar MVA % 1.0400 000 11
GENERATOR 1 Tie4 2TIR TEG 1 Bus Data I
TO  4Busd 1 7184 2711 766 0 1.000OTA 0.0
Bis  Voltase Generation
BUS 2Bus2 180 MW Mvar  MYA % 1.0250 428 11 & Mag(pu) Ana(des) P (NV) O (MVAr)
GEMNERATOR 1 ; 16300 668R 63 e S
TO  7Bus? 16300 B.68 1631 0 1.0000TA 00 100 0.000 B4 2.0 - -
= T T e = 2 1.0e5 9.280 163.00 6.65 ~ ~
BUS  3Bus3 38 MW Mvar  MVA % 10250 466 11 ,
GENERATOR | £6.00 -10.80R €67 ouie; AMo( 0N CHoksn - -
TO  9Bus9 18500 -10.84 857 0 1.000CNT 0.0 AC1.0 221 i T z >
5 0.9% -3.989 - - 125.00 50.00
BUS 4 Busd 2300 MW Mvar  MVA % 10268 -2.22 11 6 1.013 -3.687 - - %0.00 .00
TO  1Busl 1 <7164 -2399 756 0 1.000ONT 0.0 7 1.6 370 - - - -
TO  5Bush 14084 2287 469 O 8 106 0.728 - - mm ®0
TO 6Bust 103070 102 T 0 9 1.082 1.967 - - - -
BUS  BBusS 2300 MW Mvar MVA %0855 355 11 S G, EFaE
LOAD 1 12500 5000 1346DistGen 000 000 00
TO  4Busd | -406B 3868 %1 0
TO  7Bus? 18432 1134 851 0
I Branch Data I
BUS  6BusE  230.0 MW Mvar MVA % 1.0126 369 11
LOAD 1 .00 3000 94.9DistGen 0.00 0.00 0.0 Brach  Frow  To  From Bus Injection To Bus Injection  Loss (1°2 + 2)
TO  4Busd 1 -:54 -1653 347 0 # B Bus Q(WAr) P OM) O (WA P ( Q (W)
TO  9Bus9 | -59.46 -13.47 1.0 0 = =
0.000 3.12
BUS 7 Bus? 230.0 MW Mvar MVA % 10258 372 11 0.258 2.19
TO  2Bus? 1-16300 916 1633 0 1.0OCONT 0.0 016 0.
TO  5BusS 1 8662 -8.35 870 0 1356 5%
TO &Busg 1 7638 -080 764 0 0.000 4.10
0.088 0.7
BUS 8Busg 2300 MW Mvar  MVA % 1.0150 073 11 0.4 “m
LOAD 1 10000 3500 1058DistGen 0.00 0.00 00 000  iBes
TO  7Bus? 1 7541 - 7 0 Tai o
TO 9Busg 1 -2400 <2430 32 0 S
BUS  9Bus9 2300 MW Mvar  MVA % 10323 197 11 Total L S
TO 3Bus3 1 -8500 1494 863 0 1.0000TA 0.0
TO  6Busk | 6082 -18.06 €34 0
TO  8Bus8 12409 312 244 0




