Incremental MVAR Required
(Pipestone, Panther, LAY, Lyon Co,

Comparson of Transmission Options’
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Buff Ridge MW: 825 925

Buffalo Ridge Incremental Generation Outlet Study
Reactive additions required, MVAR

$M at $20/kVAr

R Gonzalez
2/14/2005

Option PIP PTH LAY LYC WBG
1A 0 0 40 0 0 0
3 0 0 50 20 0 0
5 0 0 40 0 0 0
6 0 0 50 0 0 0
9 0 0 40 10 0 0

31A 0 0 50 0 0 0

61A 0 0 50 0 0 0

71A 0 0 50 0 0 0

31A6 0 0 50 0 0 0

Difference w/r to Option 1A (MVAR)

1A 0 0 0 0 0 0

3 0 0 10 20 0 0
$M at $20/kVAr

5 0 0 0 0 0 0
$M at $20/kVAr

6 0 0 10 0 0 0
$M at $20/kVAr

9 0 0 0 10 0 0
$M at $20/kVAr

31A 0 0 10 0 0 0
$M at $20/kVAr

61A 0 0 10 0 0 0
$M at $20/kVAr

71A 0 0 10 0 0 0
$M at $20/kVAr

31A6 0 0 10 0 0 0
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PIP PTH LAY LYC WBG
0 50 20 0 20
20 60 30 0 20
0 50 20 0 20
0 60 20 0 20
20 50 20 30 20
0 60 20 0 20
0 60 0 0 20
0 60 0 0 20
0 60 0 0 20
0 0 0 0 0
20 10 10 0 0
0 0 0 0 0
0 10 0 0 0
20 0 0 30 0
0 10 0 0 0
0 10 -20 0 0
0 10 -20 0 0
0 10 -20 0 0
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PIP PTH LAY LYC WBG
0 70 40 0 40
40 70 40 0 20
0 70 40 0 40
20 80 40 0 40
60 60 40 30 40
0 70 40 0 20
0 80 0 0 20
0 80 0 0 20
0 80 0 0 20
0 0 0 0 0
40 0 0 0 20
0 0 0 0 0
20 10 0 0 ©
60 -10 0 30 O
0 0 0 0 -2
0 10 -40 0 -20
0 10 -40 0 -20
0 10 -40 0 -20
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PIP PTH LAY LYC WBG
0 9 50 0 60
60 90 60 0 40
0 9 60 0 60
40 120 60 0 40
100 90 60 30 40
0 9 60 0 40
0 9 0 0 40
0 120 0 0 40
0 9 0 0 40
0 0 0 0 0
60 0 10 0 -20
0 0 10 0 0
40 30 10 0 -20
100 0 10 30 -20
0 0 10 0 -20
0 0 -50 0 -20
0 30 -50 0 -20
0 0 -50 0 -20

TOT
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PIP PTH LAY LYC
0 120 60 0
140 90 80 30
20 90 80 0
100 120 80 0
180 120 80 60
0 110 80 0
0 120 0 0
0 120 20 0
0 120 20 0
0 0 0 0
140 -30 20 30
20 -30 20 0
100 0 20 0
180 0 20 60
0 -10 20 0
0 0 -60 0
0 0 -40 0
0 0 -40 0



WBG
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TOT
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PIP PTH LAY LYC WBG
0 120 80 0 80
240 120 100 60 60
40 120 100 0 80
180 150 100 30 60
300 120 100 90 60
0 120 100 0 60

0 120 20 0 60

0 150 40 0 60

0 120 20 0 60

0 0 0 0 0
240 0 20 60 -20
40 0 20 0 0
180 30 20 30 -20
300 0 20 90 -20
0 0 20 0 -20

0 0 -60 0 -20

0 30 -40 0 -20

0 0 -60 0 -20

TOT
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PIP PTH LAY
20 120 100
380 150 120
60 150 120
300 150 120
440 150 140
0 150 120
0 150 40
20 180 60
0 150 40
0 0 o
360 30 20
40 30 20
280 30 20
420 30 40
20 30 20
20 30 -60
0 60 -40
20 30 -60

LYC WBG
30 100
90 60
30 80
30 60

120 80
30 60
0 80
30 80
0 60

0 0
60 -40
0 -20

0 -40
90 -20
0 -40
-30 -20
0 -20
-30 -40
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