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Input Data

TABLE 6.1

Bus input data for
Example 6.9*

TABLE 6.2

Line input data for
Example 6.9

TABLE 6.3

Transformer input data
for Example 6.9

TABLE 6.4

Input data and
unknowns for Example
6.9

\ . PG QG I:’L QL QGmax QGmin
per 0 per per per per per per
Bus Type unit  degrees  unit  unit  unit  unit unit unit
1 Swing 1.0 0 — = 0 0 - =
2 Load — — 0 0 8.0 2.8 — —
3 Constant 1.05 — 5.2 — 0.8 0.4 4.0 -2.8
voltage
4 Load — — 0 0 0 0 — —
5 Load — — 0 0 0 0 — L —
*Sbase = 100 MVA, Ve = 15 kV at buses 1, 3, and 345 kV at buses 2, 4, 5
, Maximum
R/ X! G’ ' B’ MVA
Bus-to-Bus . per unit per unit per unit per unit . per unit
2-4 0.0090 0.100 0 1.72 12.0
2-5 - 0.0045 0.050 0 0.88 12.0
4-5 0.00225 0.025 0 0.44 12.0
Maximum
R X G, B Maximum TAP
per per per per MVA Setting
Bus-to-Bus unit unit unit unit per unit per unit
1-5 0.00150 0.02 0 0 6.0 —
3-4 0.00075 0.01 0 0 10.0 —
Bus Input Data Unknowns
1 Vy=1.0,8, =0 P, Q
2 Py =Pgy — Py =8 V2, 92
Q2=0Qg —Qr,=-2.8
3 Vi=105 . Qs, &3
Py = Pc,3 - PL3 =44
4 P4=0,Q4=0 V4354

5 Ps=0,Q;=0 Vs, Os
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The elements of Ypys are computed from (6.4.2). Since buses 1 and 3 are
not directly connected to bus 2,

Yo=Yy =0
Using (6.4.2),

-1 -1 . .
= = = —0.89276 + j9.91964 per unit
Y = Rr X5, 0,009+ /0.1 / P

=9.95972/95.143° per unit

-1 -1 . .
— s = —1.78552 + j19.83932 per unit
Y25 = 7. J jXb,  0.0045 + j0.05 / P

= 19.9195/95.143° per unit
/

1 1 By | .Bys
- —+ 424 R
R, + JXo4 2

& RE+7%5 0 2

172 .0.88
— (0.89276 — j9.91964) + (1.78552 — j19.83932) + j ==+ j—5~

— 2.67828 — j28.4590 = 28.5847/—84.624°  per unit

V(1) = 1 {PZ_jQZ—[Y21V1(1)-I-Y23V3(0)+Y24V3.(0)+stVs(O)]}

Y | V3(0)
B 1 ~8 — j(—2.8)
~ 28.5847/—84.624° 1.0/0°

— [(—1.78552+719.83932)(1.0) + (—0.89276 + j9.91964)(1.0)]} |

(—8 + j2.8) — (—2.67828 + j29.7589)
28.5847/—84.624°
=0.96132/-16.543° per unit
Next, the above value is used in (6.5.2) to recalculate ¥(1):
B 1 ~8+ /2.8
" 28.5847/-84.624° | 0.96132/16.543°

— [~2.67828 + j29.75829]} !

V2(1)

—4.4698 — j24.5973 - . .
T 7085847/ —84.624° = 0.87460/—15.675 per unit

Computations are next performed at buses 3, 4, and 5 to complete the first
Gauss—Seidel iteration. ‘
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To see the complete convergence of this case, open PowerWorld
Simulator case Example 6_10. By default, PowerWorld Simulator uses the
Newton—-Raphson method described in the next section. However, the case
can be solved with the Gauss—Seidel approach by selecting Simulation, Gauss—
Seidel Power Flow. To avoid getting stuck in an infinite loop if a case does
not converge, PowerWorld Simulator places a limit on the maximum number
of iterations. Usually for a Gauss—Seidel procedure this number is quite high,
perhaps equal to 100 iterations. However, in this example to demonstrate the
convergence characteristics of the Gauss—Seidel method it has been set to a
single iteration, allowing the voltages to be viewed after each iteration. To
step through the solution one iteration at a time, just repeatedly select Simu-
lation, Gauss—Seidel Power Flow.

373 +j49.72
-0.89 +19.92  |-1.79 +]19.84
7.46 - 199,44 |~7.46 +j99.44
089 +]9.92  |-7.45+799.44 |1192-j147.86 |-3.57 +39.68
179 +ji9.84 2357 +§a9.68  |9.09-j108.56

2.68 - j28.45

Screen for Example 6.9




