Presqgue Isle Remedial Action
Tripping Scheme
Year 2007 System Conditions

March 21, 2007

3/21/2007 Preliminary Results - Subject to
Change
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RATS Relay Setting, Changes due to Stability

3/21/2007

Presque Isle to Empire Presque Isle to National Presque Isle to Empire
Fault Location Fault Type Existing Mew Stahility Existing Mew Stahility  Existing Mew Stahility
0-25% PG 2 3 2 3 2 3
2P 3 3 2 3 3 3
1PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
0P Mo Trip Sent Mo Trip Sent |MNo Trip Sent |Mo Trip Sent |Mo Trip Sent  [Mao Trip Sent
25-100% JPG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
2PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
1PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
0PG5 BMo Trip Sent Mo Trip Sent Mo Trip Sent [Mo Trip Sent  |Mo Trip Sent  JMo Trip Sent
Presque Isle to Cedar Presque Isle to Freeman
Fault Location Fault Type Existing Mew Stahility  |Existing Mew Stability
0-35% PG 2 3 2 3
2PG 3 3 3 3
1PG 3 Mo Trip Sent |3 Mo Trip Sent
0P Mo Trip Sent Mo Trip Sent Mo Trip Sent JMo Trip Sent
35-100% 3PG 3 Mo Trip Sent |3 Mo Trip Sent
2P 3 Mo Trip Sent |3 Mo Trip Sent
1PG 3 Mo Trip Sent |3 Mo Trip Sent
0P Mo Trip Sent Mo Trip Sent  |Mo Trip Sent  |Mao Trip Sent
Presque Isle to Perch Lake
Fault Location Fault Type Existing Mew Stahility
0-30% PG 2 3
2P 3 3
1PG 3 Mo Trip Sent
0P Mo Trip Sent Mo Trip Sent
30-50% PG 3 Ma Trip Sent
2PG 3 Mo Trip Sent
1PG 3 Mo Trip Sent
0P Mo Trip Sent Mo Trip Sent
A0-100% 3PG Mo Trip Sent  |Mo Trip Sent
2P Mo Trip Sent Mo Trip Sent
1PG Mo Trip Sent  |Mo Trip Sent
0P Mo Trip Sent  |Mo Trip Sent
Preliminary Results - Subject to
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RATS Helay Setting, Changes due to Stability

Empire to Forsyth

Fault Location Fault Type Existing Mew Stability
0-70% PG 2 Mo Trip Sent
2PG 3 Mo Trip Sent
1PG 3 Mo Trip Sent
aPG Mo Trip Sent  |Mo Trip Sent
70-100% PG 3 Mo Trip Sent
2PG 3 Mo Trip Sent
1PG 3 Mo Trip Sent
0P Mo Trip Sent  |Mo Trip Sent

Cedar to Mational

Freeman to Cedar

Cedar to Tilden

3/21/2007

Fault Location Fault Type |Existing Mew Stability | Existing Mew Stability | Existing Mew Stability
0-100% IPG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
2PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
1PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
0P Mo Trip Sent  |Mo Trip Sent Mo Trip Sent  |Mo Trip Sent  |Mo Trip sent  [Ma Trip =ent
Tilden to National Empire to National White Clay to Morgan
Fault Location Fault Type |Existing Mew Stability | Existing Mew Stability | Existing Mew Stability
0-100% IPG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
2PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
1PG 3 Mo Trip Sent |3 Mo Trip Sent |3 Mo Trip Sent
0P Mo Trip Sent Mo Trip Sent  |MNo Trip Sent  |Mao Trip =ent |3 Mo Trip Sent
Preliminary Results - Subject to
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RATS Relay Setting, Elernents that may change for Thermal lssues

Presque Isle to Dead River 138kYV

RATS Relay Setting, Changes due to Stability

Plains to Arnold

Plains to Amhery

Plains to Mordic

Fault Location Fault Type Existing Mew Stahility Existing Mew Stahility  Existing Mew Stahility
0-100% 3PG Mo Trip Sent Mo Trip Sent  |Mo Trip Sent  |Mo Trip Sent  |Mo Trip Sent  |Mo Trip Sent
2P Mo Trip Sent Mo Trip Sent Mo Trip Sent  |No Trip Sent  |Mo Trip Sent  |Ma Trip Sent
1PG Mo Trip Sent  |Mo Trip Sent  |Mo Trip Sent  |Mo Trip Sent  |Mo Trip Sent  |Mao Trip Sent
0P Mo Trip Sent Mo Trip Sent |Mo Trip Sent |Mo Trip Sent |Mo Trip Sent  [Mao Trip Sent

Plains to Morgan 345kV

Fault Location Fault Type Existing Mew Stahility
0-100% PG 3 3

2P 3 3

1PG 3 3

OF5 3 3

Fault Location Fault Type Existing Mew Stability  Thermal
0-100% 3FG 1 1 1

2FPG 1 1 1

1PG 2 2 1

OFG 2 3 1
Dead River 343kV to Plains 345kY
Fault Location Fault Type Existing Mew Stability  Thermal
0-40% 3FG 2 2 1

2FPG 2 2 1

1PG 3 3 1

OFG 3 3 1
40-100% IPG 2 2 1

2PG 2 2 1

1PG 3 3 1

OFG 3 3 1

3/21/2007

Plains 345KV 138KV Xfmr
Fault Loca Fault Type Existing  Mew Stability Thermal

0-100%  3FG 2 Mo Trip Sent |3
2PG 2 Ma Trip Sent |3
1PG 3 Ma Trip Sent |3
0P 3 Mo Trip Sent |3

Preliminary Results - Subject to
Change




Example of Thermal Constraints

Table 8H Contingency: Dead River - Plains 345 k'

honitored line (ratings in hWA) Sh SE WP WWE

Ermpire - Forsyth 195 202 201 229

Season 100 Peak ¥ to B100 Peak ¥ to B100 Peak ¥ to HIOO Peak YW to HI00 Peak W to H100 Peak ¥ to BHI00 Peak Wto E
Mine load (MWW) 20 20 20 150 150 150 300
Presg. Output (W) 556 487 413 556 531 442 556
Flowe Marth (i) 442 377 306 316 292 208 168
Flow Marth + Mine (MWW 462 397 326 466 442 353 463
Marguette MNet Export (W) 30 30 30 30 30 30 30
hfWY tripped for Level 1 (curve) 235 172 103 239 215 134 240
Rl tripped for Level 2 (curve) 192 101 0 124 95 0 107
WYY tripped for Level 3 {curve) g3 0 0 28 0 0 13
Empire-Forsyth Over load % Mo mine load trip 167 134 113 112 106 g2 65
Required lower PIFF (MW Mo mine load trip 365 360 360 430 430 430 556
Required kY reduction Mo mine load trip 191 127 a3 G5 41 0 0
Empire-Forsyth Over load % 20% mine load trip 174 137 115 141 130 105 116
Required lower PIFF (MW) A0% mine load trip 3a0 350 3a0 400 400 400 430
Required MY reduction 50% mine load trip 206 137 B3 156 131 42 BB
Ermpire-Forsyth Over load % 100% mine load trip Mot Corverged 141 119 Mat Converged 157 127 Mot Corverged
Required lower PIPP (W) 100% mine load trip 325 325 324 325 325 325 325
Required MY reduction 100% mine load trip 23 162 Jils} 231 206 17 23
Worst Case % Loading Beyond Existing RATS 130 139 127 127 128 130 132

Flt location  Fit type % mine load trip |Required Level  |Required Level |Required Level |Required Level |Required Level |Required Level |Required Level
Dead River - Plains Otod0%  3PG 100 221 (@90 21 (B M) | 2-=1 (@8 MW 231 (107 M) 2 -1 (111 W] 2> 1 (117 MW 2 -2 1 (124 vy

2PG / 2PP &0 221 (1AMW[2-21 EEMA) |21 BIMWI[2-21 (32MW) [ 21 EEMW)|2->1 (42 Mw) 2
1PG 0 322 (02 W] 31 (127 WYV 3->1 (E3MW)|3->2 (38 MW)| 322 @1 MW [3 M3
open line 0 3o 2 (102 W] 31 (127 W] 3-> 1 (S3 MW | 3-> 2 (30 MW) | 3->2 (@1 Mw) (3 ]
A0to100% PG a0 2-21 (1AM 251 @FEMA)| 251 BIMW)[ 221 (3200|251 35 MW)| 21 (42 My [2
2PG / 2PP ] M2 2-=1 (ZEMW| 221 (53 M2 M2 M2 M2
1PG 0 322 (02 W] 3->1 (127 WYV 3->1 (E3MW)|3->2 (38 MW | 322 @1 MW [3 M3
open line 0 3o 2 (102 W] 31 (127 W] 3-> 1 (S3 MW | 3-> 2 (30 MW) | 3->2 (@1 Mw) (3 ]
Prasgue Isls - Dead River Oto 100% 3PG 100 M M M M M M M
2PG / 2PP 100 M1 M1 M1 M1 M1 il M1
1PG &0 221 (1AMW[2>1 FEMW) | 221 BIMWI| 221 (T2MW) |21 (5 MW)|2->1 (42 Mw) 2
open ling 0 # 2-x1 (26 M) | 2->1 (53 M [2 M2 M2 #

3/21/2007 Preliminary Results - Subject to 6

Change



Presque Isle output vs. Voltage
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Notes:

1. ML is the total Empire + Tilden mine load in MW.
2. 345 open means the Dead River — Plains 345kV line is out of service

3. Transformer LTCs were locked due to convergence issues with letting them adjust at high PI output.

4. Switch shunts, phase shifters, and DC ties were allowed to adjust normally.
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Potential Green Bay Area Issues
for Level 1 Tripping

Case Peak, W-E Bias
Mine load (MW) 300
Presq. Output (MW) 556
Flow North (MW) 168
Flow North + Mine (MW) 468
Marquette Net Export (MW) 30
MW tripped for Level 1 (curve) 240
MW tripped for Level 2 (curve) 107
MW tripped for Level 3 (curve) 13
High W-E Bias

High Bias
MW New PI NAP-LWN PUL-STI
reduced | Output overload overload
240 316 104% 102%
288 268 110% 112%
292 264 111% 113%
3/21/2007

Preliminary Results - Subject to

High W-E Bias less 1000MW transfer from ComEd to METC

High Bias-1000MW
MW New PI NAP-LWN PUL-STI
reduced Output overload overload
240 316 101% 98%
288 268 107% 107%
292 264 108% 108%

Notes:

1.P1=556-240=316MW. 240MW is the calculated value for a level
1 trip when Pl is at 556MW and the mines are at 300MW.
2.P1=556-288=268MW. 288MW is the calculated value with 20%
additional.

3.PI1=556-292=264MW. When all units are at Pmax, it's
impossible to trip exactly 240MW or 288MW. The Flow South
page on EMS implies PI will select units 3 and 4 first, 5 and 6
second, and 7, 8, or 9 last. The choice is up to PI, of course, but
292MW is the loss of units 3-6 at Pmax.

Change



Other thermal iIssues

e Plains 345/138-kv Transformer Results

Table 16 Analysis of Plains 3454138 kY transformer for the loss of Plains-Morgan 345 kW

Ratings  Mine load % load Flow “wovlat % ovl at % ovl at 530 % ovl at
Senario (MVA) (M) PIPP (M) tripped %ovl  North 550 MW 540 MW MW 520 MW
100% peak | 5 5 i i i i i i i
EasttoWest | 250 i 20 | EAh : 0 P03 o448 o101 i 99 97 g5
100% peak | g § i i i i i i i
EasttoWest ! 250 ¢ 20 i Efh i &0 P05 P 448 P 103 P o101 99 Poa7
100% peak | i i i i i i i i i
Split P 280 20 i ESR : 0 P05 i 448 ¢ 04 G0 99 g7
100% peak ! = : : : : : : : :
________ Spht G280 G20 b BEe b A0 07 G 44B no 108 no108 o 9e

Comments:  Level 3 trip addresses Plains transfarmer averlaading for all conditions.

 Dead River-Plains 345-kV contingency
could overload Presqgue Isle-Perch Lake
but Level 1 trip will mitigate as well

3/21/2007 Preliminary Results - Subject to
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