4.2.4 60% Series Compensation Sensitivity

The change from 50% series compensation to 60% series compensation on the new 500 kV lines shifts
the cost up slightly. Most of the same improvements are required just at a different transfer level. Only
two options were studied with the 60% series compensation W1A and Y1B. In the charts and tables
they are called out as W1A60 and Y1B60. The first limiters are shown in Table 4.2-12 and the system
intact overloads are shown in Table 4.2-13. A chart comparing the difference between the 50% and 60%
series compensation is shown in Figure 4.2-14 and Figure 4.2-15, which also includes the build out costs.
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Figure 4.2-14 Compare 50% to 60% Series Comp. W1A to Y1B
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Figure 4.2-15 Compare 50% to 60% Series Comp. W1A to Y1B With Build Out Cost
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4.2.5 MVP Scenario Sensitivity
The 1C scenario is based on the 1A base case with the addition of following MVP projects:

e Ellendale-Big Stone-Brookings County 345 kV

e Sheldon-Webster-Lakefield-Lime Creek-Hazelton 345 kV

e Ottumwa-Quincy-Sugar Creek 345 kV

e Adair-Ottumwa 345 kV

¢ North La Crosse-Madison-Cardinal-Spring Green-Dubuque 345 kV
e Sidney-Rising 345 kV

e Reynolds-Burr Oak-Hiple 345 kV

e Fargo-Oak Grove 345 kV

e Meadow Lake-Greentown 765 kV

e Michigan Thumb Loop Expansion 345 kV

Even with the MVP projects, the Fargo Option could not get more than 630 MW of additional wind
injection because issue of the overloading the Roseau series capacitors, this is with the Bison-Brookings
345 kV line added as mitigation for the first occurrence of the Roseau Series Capacitors overload at 425
MW. The Iron Range options of the base case (Y1A) and MVP case (Y1C) are very similar in incremental
cost until around 1700 MW, due to the Electric Jct.-Nelson overload upgrade. A chart comparing the
difference between the east and west options of the MVP scenarios is shown in Figure 4.2-16.

The following MVP project is in the MISO 2017 summer peak MTEPQS base case:

e Brookings-Southeast Twin Cities 345 kV
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Figure 4.2-16 Compare W1A and W1Cto Y1A and Y1C Additional MVP Projects

Incremental Transfer Cost
700
e====e\W]AL - WEST BASE - BISON-QUARRY 345 KV #2 - FARGO INJECTION
600 = =« WI1C1 - WEST ADD ALL MVP - FARGO INJECTION =
mmamey]A] - EAST BASE - BISON-QUARRY 345 KV #2 - FARGO INJECTION .
= == ¥1C1 - EAST ADD ALL MVP - FARGO INJECTION E
500 :
L]
L]
i
400 o
= .
v L]
g L
(=] :"
k= wici :
300 e £ :
T = e ;
: : - S
] . .
: l :
200 Il e .
' lf e PSR e
[} . —
: oo gt
] [
E ) .
100 : —_—
; Sic e
- T
' : oy
_,.t-.'--
_____ Vo .-Awia P
0 e T - T T T T T T ]
0 200 WI1A1 400 600 800 1000 1200 1400 1600 1800 2000
® Limit Due to Roseau Series Cap 2000 A Loading oMW
A First occurrence of Roseau series Cap 2000 A limit, possible mitigation add Bison-Brookings 345 kV Line
Manitoba - United States Transmission Development
March 1, 2013

Wind Injection Study
54



4.2.6 Roseau Series Capacitor 2500 Amp Upgrade Sensitivity

For this sensitivity, the Roseau Series Capacitors were upgraded from 2000 Amp to 2500 Amp for the
occurrence of the 2000 Amp limitation. When the Roseau Series Capacitors 2500 Amp upgrade was the
limitation the charts were ended. The MH runback was still limited to 1732 MW maximum. The viability
of this upgrade is beyond the scope of this report, see Section 4.1.

The incremental cost for the Fargo scenario is more costly than the Iron Range scenario and does not go
to 2000 MW wind injection for most of the scenarios, see Figure 4.2-17.
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Figure 4.2-17 Compare Roseau Series Capacitor 2500 Amp Upgrade
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4.3 Fargo Option Fargo/Brookings Wind Injection

The Fargo options all have a 500 kV line from Dorsey to Bison at 50% series compensation and at least
one 500/345 kV transformer at Bison. With these scenarios, the Manitoba power and the wind injection
are both entering the 345 kV system at about the same point in Fargo (Bison 345 kV bus). With half the
power being injecting at Fargo, not all the Red River Valley overloads occur before the 2000 MW cutoff.
With half the wind injection at Brookings, the Split Rock-White 345 kV line and Watertown transformer
overloads occur. The scenarios with the strongest outlets from the Red River Valley had the lowest
incremental cost. The Roseau capacitors were the first overload encountered for system intact. The
Fargo 500 kV line option does not complete the 2000 MW transfer due to the Roseau series capacitors
overload even with the addition of the Bison-Brookings 345 kV line as mitigation of the first occurrence
of the Roseau Series Capacitor overload. The overload output for all scenarios ran is in Appendix B1.

A chart showing the incremental cost is in Figure 4.3-1. The scenario with the highest incremental cost
is W1A and W1AP. These scenarios do not provide for an independent transmission path for the wind
injection at Fargo should the CapX Fargo-Twin Cities 345 kV line have an outage, the underlying 230 kV
and 115 kV transmission grid would also require upgrading to accommodate the increased power flow.
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Figure 4.3-1 Incremental Transfer Cost with Fargo Option for Fargo/Brookings Wind Injection
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4.3.1 Iron Range Option Fargo/Brookings Wind Injection

The Iron Range scenarios all have a 500 kV line from Dorsey to the Blackberry with 50% series
compensation, a double circuit 345 kV line from the Blackberry to Arrowhead, two 500/345 kV
transformers at Blackberry, and one 345/230 kV transformer at Blackberry. With these scenarios, the
Manitoba power and the wind injection are entering the 345 kV system at totally different points, some
of the same upgrades due to CapX line outage are still required but at higher wind injection levels and
mostly occurring after the 2000 MW cutoff. The Roseau capacitors do not overload for this option. The
overloads are primarily Split Rock-White 345 kV line, Electric Junction-Nelson 345 kV line, and Arpin
345/138kV transformer.

The Bison-Maple River 345 kV, Maple River-Sheyenne 230 kV lines and the Maple River 345/230 kV
transformers overload for the loss of Bison-Alexandria 345 kV line at a 1375 MW wind injection level
when there is not an additional outlet for the wind injection out of the Fargo area. The lines still
overload for some of the scenarios but at higher wind injection levels. With the loss of the Alexandria-
Quarry 345 kV line, the Fargo area 230 kV system overloads. For the scenario with the 500 kV line from
Fargo-Brookings there are no overloads in the Red River Valley. The single most costly upgrade is the
Electric Junction-Nelson 345 kV line, it occurs around 1740 MW. The stronger the outlet to Brookings
County the lower the incremental costs. The overload output for all scenarios ran is in Appendix B2.

The scenario with the lowest incremental cost is Y2A (Bison-Split Rock 500 kV). The second lowest
incremental cost is Y2B which is the Bison-Brookings 345 kV line. A chart showing the incremental cost
is in Figure 4.3-2. The scenario with the highest incremental cost is Y1B. This scenario does not provide
for an independent transmission path for the wind injection at Fargo should the CapX Fargo-Twin Cities
345 kV line have an outage, the underlying 230 kV and 115 kV transmission grid requires upgrading to
accommodate the increased power flow.
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Figure 4.3-2 Incremental Transfer Cost with Iron Range Option for Fargo/Brookings Wind Injection
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4.3.2 Comparison of Options Fargo/Brookings Wind Injection

The least incremental cost scenario is Y2A, eastern option with 500 kV line Bison-Brookings County. The
500 kV line only goes from Bison to Brookings County with transformers required at both ends, a double
circuit 345 kV would be the same. It provides two independent outlets from Fargo for the wind
injection. The Iron Range option with a single 345 kV line is a very close second. A chart showing the
incremental cost is in Figure 4.3-4. A table with the incremental costs is shown in Table 4.3-3.

The most costly incremental is Y1B, there are no additional independent outlets for the wind injections
and requires slightly more upgrades to the 230 kV system in the Red River Valley. The Fargo option is
limited by the Roseau Series Capacitor to 2000 amps system intact, allowing only 1030 MW max (W1AP)
additional wind injection after the addition of the Bison-Brookings 345 kV line for mitigation of the first
occurrence of the Roseau Series Capacitor overload.

The Iron Range option has the first limiters occurring at higher wind injection than the other two
options. For the Fargo option the Roseau capacitor bank is the first limiter. See Table 4.2-12 for the
complete list of first limiters.

The Iron Range option only had one system intact overload, Y2A, Split Rock-White 345 kV line at 1990
MW. The Fargo option had the Roseau capacitor bank and Split Rock-White 345 kV line for some of the
scenarios. A table showing the system intact overloads is in Table 4.2-13.
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Table 4.3-3 Cost Comparison for Fargo/Brookings Wind Injection (in $M)

FARGO IRON RANGE | FARGO IRON RANGE | FARGO IRON RANGE | FARGO IRON RANGE
500 MW 500 MW 1000 MW 1000 MW 1500 MW 1500 MW 2000 MW 2000 MW
1A :Base (273
3 0 0 N/A 12 N/A 196
Bison-Quarry #2 @ 740 MW)
1AP (292
0 0 292 0 26 N/A 209
Add Glenboro Phase Shifter @ 1030 MW)
18 (284
0 N/A 0 N/A 25 N/A 217
Remove Bison-Quarry #2 @ 75 MW)
2A (0
0 N/A 0 N/A 12 N/A 171
Add Bison-Brookings 500 kV with SC @ 465 MW)
2B (0
0 N/A 0 N/A 12 N/A 174
Add Bison-Brookings 345 kV @ 0 MWw)
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Figure 4.3-4 Incremental Transfer Cost for Fargo/Brookings Wind Injection

Incremental Transfer Cost
600
=====\W/1A2 - FARGO BASE - BISON-QUARRY 345 KV #2 - FARGO/BROOKINGS INJECTION
mm===Y1A2 - [IRON RANGE BASE - BISON-QUARRY 345 KV #2 - FARGO/BROOKINGS INJECTION
500 1— — -+ W1B2 - FARGO REMOVE BISON-QUARRY 345 KV #2 - FARGO/BROOKINGS INJECTION
==+ Y1B2 - IRON RANGE REMOVE BISON-QUARRY 345 KV #2 - FARGO/BROOKINGS INJECTION
— - =W2A2 - FARGO ADD BISON-BROOKINGS 500 KV WITH SC - FARGO/BROOKINGS INJECTION
=+ =Y2A2 - IRON RANGE ADD BISON-BROOKINGS 500 KV WITH SC - FARGO/BROOKINGS INJECTION
400 —
e \W2B2 - FARGO ADD BISON-BROOKINGS 345 KV - FARGO/BROOKINGS INJECTION
s Y 2B2 - IRON RANGE ADD BISON-BROOKINGS 345 KV - FARGO/BROOKINGS INJECTION
2
& 300
o A— -9 W1B2
b i * WI1A2
W1B2 :
i
[}
i p— e — =
200 e
H l
l L]
(] ) [ETET—T——
[ ] (]
1 "
I "
1 '
[} [l
1 ]
100 ! !
] '
] [
[ ] ]
I ly
I — e — .:
W2A2 ! wia2 - oo e - |
0 T T -:_ k T T T — .' T T T T 1
W2B2
0 200 400 600 800 1000 1200 1400 1600 1800 2000
# Limit Due to Roseau Series Cap 2000 A Loading Transfer MW
& First occurrence of Roseau series Cap 2000 A Limit, possible mitigation add Bison-Brookings 345 kV Line
Manitoba - United States Transmission Development
March 1, 2013

Wind Injection Study
63



4.4 NDEX Wind Injection Sensitivity

In order to evaluate the influence the point source has on the results instead of injecting the wind at the
Bison 345 kV bus the entire area within the historical NDEX (North Dakota Export) boundary was used
for a source. The power transfer was increased by decreasing the NDEX load. This was only used for the
W1A, Fargo 500 kV line with double circuit 345 kV Bison-Quarry, and Y1B, Iron Range 500 kV line with
double circuit 345 kV Blackberry-Arrowhead. The options are noted at W1AND and Y1BND in the charts
and tables. The incremental cost for comparing W1A and Y1B with each other and with the Fargo wind
injection versus the NDEX wind injection sourcing is shown in Figure 4.4-1 The Roseau series capacitors
system intact limit is 705 MW for the Fargo option after the addition of the Bison-Brookings 345 kV line
for the first occurrence of the Roseau Series Capacitor overload. The overload output for all scenarios
ran is in Appendix C1 and C2.
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Figure 4.4-1 W1A and Y1B Incremental Compare for NDEX Wind Injection
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Fargo Option
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T v e Open SOL045 ALEXSSS 345 501047 QUARRYZ 3451
B45 b : L 345 E0L0STEISONZ 3851 218
Owner{s): XCEL L il A i
Zero Miles pen Alexand h v Tx
Roseau N-Roseau S Series Caps 500 kv
e t 120% of 1732 MVA {2000 amps) I Aunning 230 K os
Owrier(s): XCEL pen Shannon-Running 19!
Zera Miles
Maple River 345/230 kV tx 1
g5 a1 125% of 335 MVA Open Maple River 345/230 kV tx 2 10 Upgrage To 572 MvA S8.00M

Owner(s): OTP




Maple River 345230 kV tx 2

g5 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 10 Upgrage To 572 MVA $3.00M
Dusiiy SIS EYTE o MNTCELO3 345 501047 QUARRYZ 3451
965 115% of 448 MVA DPE" AR e sum:; nl-l.'.\kmra S 126 DC Runback o
Owner{s): XCEL il il ) 7
A Open SOL045 ALEXSSI 345 E01067BISON3 3851
e 3?25__'“‘;35 5 ; e Open E01045 ALEXSS3 345 GOL0STBISON 3 3452 o
e atlL of V. 13!
= Change busES7033DORSEYSS 230 lsad By 2855 MW
Owner{s): OTP
- dispatch
T Open SOL045 ALEXSSI 345 501057BISON3 3251
e = Open 345 EOI0ET BISON 3 34532
250 a1 125% of 336 MVA 135
Bk Change busEE7033 DORSEYSS 230 lead By S85.5 MW
Owners): OTP L .
sispatch
Bison-Maple River 345 kv
1005 At 110 6 720MVA LL05 sutigs) Open Bison-Maple River 230 kv 241
Owner(s): MPC
=3 Miles
Sigek-Arpin 138 kY
at 100% of 287 MVA {1201 amps} i
1035 Open Arpin-Rocky run 385 kv £ Upgrase to 1418 Armps {795 ACSS) $7.85M
Sheyenne-Maple River 230
i a1 110% of 458 MVA {1152 amps) Oper SOL045 ALEXSSI 345 501047 QUARRYZ 3451 e
Ownerfs): XCEL Open SOL045 ALEXSSS 345 501047 QUARRYZ 3452 =
~7 Miles
Maple River 345/230 kY tx 1
1200 a1125% of 335 MVA Open Bisan-Maple River 230 kv 120
Owner(s): OTP
Maple River 345/230 kV & 2
1205 a1125% of 335 MVA Open Bisan-Maple River 230 kv 120
Owner(s): OTP
Sheyenne-Auduban 230 kV
1 110% of 350 MVA {872 amps) Open SOL045 ALEXSSI 345 501057BISON3 3851
1230 : DC Runback o
Ownerfs): OTP, XCEL Open SOL045 ALEXSSI 345 501057BISON3 3852
23.68 Miles
Bison-Maple River 345 kv
e 1 110% of 720 MVA {1205 amps) Open SOL045 ALEXSSI 345 501047 QUARRYZ 3451 S
Owner(s): MPC Open SOL045 ALEXSSI 345 501047 QUARRYZ 3452 :
=3 Miles
Open OMNTCELOZ 345 601047 QUARRYS 3451
Quarry 345/115 kV Tx 4 i o
i i it Open S01010MNTCELOS 345 601047 QUARRYI 3452 o s P
G Change busES7033DORSEYSS 230 load By 2855 MW ks e :
Owner(sh: ¥CEL -
dispatch
W anpetnn-Fmrﬁer 230kV
1a05 a1 123% of 265 MVA (555 amps) Open SO1045 ALEXSSI 345 501057BISON3 3851 0o e e e <1 00w
Owner(s): MPC Open E01045 ALEXSS3 345 G0I0ETBISON 3 3452 i [ e rmuickr o i
~42 Miles
Sheyenne-Maple River 230
a1 110% of 458 MVA {1152 amps)
1320 : Open Maple River-Red River 115 1 135
Qwner(s): XCEL
~7 Miles
Sheyenne-Maple River 230 B i 2
i Open SOL045 ALEXSSI 345 501047 QUARRYZ 3451
1325 : > s Open SOL045 ALEXSSI 345 501057BISON3 3851 143
Owner(s): XCEL
e Open Alexandria 345/115 kv Tx
7 Miles
Bison-Maple River 345 kv
SR Open SOL045 ALEXSSI 345 501047 QUARRYZ 3451
at % of 720 MVA {1205 amps)
1385 Open SO1045 ALEXSSI 345 501057BISON3 3451 s
Omaeiil ML Open Al ria 345/115 KW T
S pen Alexandria 345/ v Tx
Coon Creek-Kahiman Lake 345 kv Open Coon Creek-Tenminal 345 kV
i a1 100% of 717 MVA {1200 amps) Open 501028 TERMINLY 345 505535 TERMIDLY s
! Ownerfs): XCEL Open SC3LLOTERMINLY 115 S0S585 TERMIDLY -
15 Miles Open SCSS1STERTERIS 345 505535 TERMIDLY
Sheyenne-Audubon 230 kV Open 345 E0L0STBISONZ 3451
31 110% of 350 MVA {872 amps) Open SOL045 ALEXSSS 345 E0057BISON3 3852 ’
1470 - 74 Upgrae to 110 Amps (555 ACSS) s82.33M
Qwner{s): OTP, XCEL Change busEST033DORSEYSS 230 lea By 2855 MW
23.68 Miles dispateh
Maple River 345/230 kVix 1
1495 System Intact 92
werfs):
Maple River 345/230 kV tx 2
1500 a1 100% of 336 MVA System Intact 22
Owner(s): OTF
Wahgeton-Frantier 230 kV. Open SOL04 ALEXSS3 345 E0I057BISON 3 3251
: A s 501045 ALEXSSS 345 501067 BIS
S 23% of 265 MVA {555 amps) Open ALEXSS3 345 G010STEISON3 3452 b ssensirtnri on 4259 et
Qwner(s): MPC Change busSE7033 DORSEYSS 230 load by 2855 MW r
44 Miles dispateh
Fmr:jer-Maple River 230 kV
s 31 136% af 265 MVA (555 amps) Open SO1045 ALEXSSS 345 E01067BISON3 3851 i e o
2 &5 £ 08 fibac
Qwner(s): MPC Open SO1045 ALEXSS3 345 E01057BISON3 3852 = =
~11 Miles
S Open AS King-Eau Claire 345 kV
- m':c 2 _;'::':“u il y Open Eau Claire-Arpin 345 kV
&t 100% of 1. /A amps)| M "
1835 N ! 3 Open T-Comers-Wien 115 kv 130 Upgrage to (2-795 ACSS) $155.08M
CmneliEl- ik Open Council Creek-Timberwalf £2 kv y
b pen Council Creek-Timberwalf &
Open Mauston-Hilltop £3 kv
Electric let-Nelson 345 kv Open Eau Claire-Arpin 345 kV
isiid a1 100% af 1234 MVA {2085 amps) Open T-Comers-Wien 115 kv s
PR - - 3 b
Owner(s): NfA Open Council Creek-Timberwolf 62 kv
56 Miles Open Mauston-Hilltop £3 kv
Open AS King-Eau Claire 345 kV
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kv
e a1 100% of 1234 MVA {2085 amps) Open SSS70SWIEN 115 6397105TRATFRD 1 ise
Ownerfs): N/a Open Council Creek-Timberwalf £3 kv =
~56 Miles Open Mauston-Hilltop £3 kv
Open G80242 LUBLIN _69.0 680505 LAKEHEAD 63.01
Open Eau Claire-Arpin 385 kv
Electric Jet-Nelson 345 kv B B o sranrein
; en & 5 WIEN 11! 7 TRATI 1
at 100% of 1234 MVA {2085 amps) v =
1530 % il u Open Council Craek-Timberwalf 52 kv 122
vrerisy: NS v
5“5 7 Open Mauston-Hilltop 53 kv
= =1
x DOpen 80242 LUBLIN _69.0 68050 LAKEHEAD 65.01
Sheyenne-Maple River 230
1 100% of 458 MVA {1152 amps)
1700 System Intact 128

Owner{s): XCEL
~7 Miles




Fargo-Moorheas 230 kV
at 110% of 240 MVA {502 amps)

Open SOLD4E ALEXSS3 345601067 BISON 3 3451

173g Owner(s] Open E0L0ME ALEXSS3 345601067 BISON 3 3452 &0 P HUESES e
~11 Miles.
Bison-Maple River 345 kV
&t 100% of 720 MVA {1205 amps) .
1755 ; System Intact 1E4
Owner{s): MPC
~3 Miles
Chisage County 500/345/34.5 kv Tx #10
1755 15% of 1203 MVA Open Chisago Courty S00/345/34.5 KV Tx 23 15.8 Upgrace To Beyond Single Tx $25.00M
Owner{s): XCEL
Chisage County SD0/345/34.5 KV Tx #5
1755 at ¢ of 1203 MVA Open Chisago County SD0/345/34.5 KV Tx 210 15.8 Upgrase To Beyond Singie Tx 525.00M
Owner(sh: ¥CEL
Open Sherco-Coon Creek 345 kv 81
Open E0L011SHERCO3 345 15327 GRE-BUNKER 33451
N , Open EDLD1S COON CK3 335 615327 GRE-BUNKER3 3451
Eilm Creek-Monticello 345 kV Open Coon Creek 345/ KV tx 410
1760 s :DD_ of SMIO00 i) P Upgrage to 2190 Amps {2 » 954 ACSS) 553.96M
Owners): KCEL ¥ *
13 Miles
Open £15327 GRE-EUNKER 3 345 B30352 345/230
Open £15328 GRE-EUNKER 4 230 B50352 345/230
Open 515330 GRE-EUNKER T13.8 B30392 345/230
Split Rock-White 345 kV line 1
a1 100% of 717 MVA {1200 amps) i . _
1895 B Open Brookings Co - Lyon Co 345 KV 148 Increase Conductor Temperature $5.00M
Owner(sh: ¥CEL
4 Miles
Frontier-Maple River 230 kv Open EDOLO4E ALEXSS3 345601067 BISON3 3451
at 136% of 265 MVA (655 amps) Open ED104E ALEXSS3 345601067 BISON 3 3452 . N
1915 Reconductor Lo {785 ACSS) 52.20M

Owneris): MPC
~11 Miles
o

Change busE67033 DORSEYSS 230 load by 4865MW
dispatch




Case File - CAMP-MH-EHVIWork\ Bison-Zion\Bison-Tion-PFIMH_SUPK_B_W1AED.sav Transfer From: BisonGen Tue, 13 Nov 2012 13:26:25
Sub File - \MP-MH-EHVWork\Bison-Zion\MUST-Input\MP_MH_EHV.sub Transfer To: EAST_MISO
Bon File - MP-MH-EHV\Work!\Bison-Zion \MUST-Input\MP-MH.fmon Transfer Level: 3000 M
Con File - MP-MH-EHV\Weork\Bison-Zion\MUST-Input\MP_MH_EHV-WLA con ansfer Gosl: 2000 MW
Exc File - “\MP-MH-EHV\Work\ Bison-Zion | MUST-Input\MP-MH-Exclude exe System Intact DF 5.5 MW*DF a 3% of Line Rating Cutoff: 5995.%
Contingency DF 5.5
Transfer ﬂ by Outage DF% Remedy M
Roseau N-Rosesu 5 Series Caps 500 kY
‘i at 110% of 1732 MVA {2000 amps) Open 601046 ALEXSS3 345 GDILOE7BISON3 3451 146 DC Runback o
Owmner|s): XCEL Open 601046 ALEXSS3 345 GDLOE7BISON3 3452 3
Zero Miles
Sheyenne-Maple River 230
25 at 1105 of 455 MVA {1152 amps) Opern 601046 ALEXSS3 345 G0LOE7BISON3 3451 237 DC Rusback o
Owner|s): XCEL Open S01045 ALEXSS3 345601067 BISON3 3452
~7 Miles
Bison-Maple River 345 kV
a5 at 110% of 720 MVA {1205 amps) Open 601046 ALEXSS3 345GDIL0E7BISON3 3451 301 DC Runback o
Owner|s): MPC Open 6010465 ALEXSS3 345 GDLOE7BISON3 3452
~3 Miles
Bison-Maple River 230 kv
105 s af 3200 MV 1305 sinpe) Oper: Bison-Maple River 345 kv 223 Upgrade to 2367 Amps {1590 ACSS) 513.90M
Ownens): MPC
10.37 Miles
Bend MepeRveriO Iy - Open Bison-Maple River 345 kv
105 At 17k of SO RIS S0 awips) Open Maple River 345/230 kV tx 2 223
Open Maple River 345/230 kW tx 1
170 Open 601010 MNTCELO3 345601047 QUARRYI 3451 a7 DC Rusback o
Open 601010 MNTCELO3 345601047 QUARRYI 3452
Roseau N-Rosesu 5 Series Caps 500 kY
180 at 110% of 1732 MVA (2000 arnps) Open 6010465 ALEXSS3 345 601047 QUARRY3I 3451 125 DC Runback o
Owner|s): XCEL Open 6010465 ALEXSS3 345 601047 QUARRY3I 3452
Zero Miles
235 T:f;;r\;er;!;;S;’Z?: st Opern 601046 ALEXSS3 345 G0LOE7BISON3 3451 DC Runback o
> Open 601045 ALEXSS3 345 60L BISON3I 3452
Cwinerls): OTP
s T?f;::err;?fj: » Wil Open 501045 ALEXSS3 345 SOLOE7 BISON3 3451 = S, =
- Open 501045 ALEXSS3 345601067 BISON3 3452
Ownerls): OTP
Bison-Maple River 345 kv Open 601046 ALEXSS3 345 GO1067 BISON3 3451
i Bt 110% of 720 MVA (1205 amps) Open 501046 ALEXSS3 34560107 BISON3 3452 s s i 300 e el S on
Owiner(s): MPC Change bus BE7033 DORSEYSS 230 load by 4B5S5 MW =
~3 Miles dispatch
Sheyenne-Maple River 230 Open 501046 ALEXSS3 345601067 BISON3 3451
— 8t 1109 of 459 MVA {1152 arps) Open SOL045 ALEXSS3 345 01067 BISON 3 34532 — " e e
Owners): XCEL Change bus EE7033IDORSEYSS 230 load by 4855 MW : B
~7 Miles dispateh
Roseau N-Roseau 5 Series Caps 500 kv
e at 100% of 1732 MV A {2000 amps) e e o Construct Bison-Brookings 345 kV line | to get s270.00M
Owiners): XCEL 545.1 MW transfer | S270M
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kv
205 at 110% of 1732 MVA (2000 anps) Open 601046 ALEXSS3 345 601047 QUARRY3I 3451 58
Ownens): XCEL Open 601045 ALEXSS3 345 601047 QUARRY3I 3452
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kY
670 AL o LA D] System Intact 18.7 Roseau Series Cap 2000 A Limit
Owners): XCEL
Zero Miles
Coon Creek-Eohlman Lake 345 kv
FOO AN T T N L) Open Coon Cregk-Terminal 345 kv B.O Upgrade (Terminal Equipment) 5.50M
s T?f;:;:;?;s;zji B xE Open S01045 ALEXSS3 345601067 BISON3 3451 DC Runback o
5 Open 501045 ALEXSS3 345 601067 BISON3 3452
Owners): OTP
715 T:f;;‘:j;?;slf?: e CFEn PISMONEES] et o 131 DC Runback (1]
£ Open 601045 ALEXSS3 3456 E7BISON3 3452
Owner(s): OTP
Quearry-5t. Cloud 115 EV Open 601010 MNTCELO3 345601047 QUARRYI 3451
730 at 100% of 239 MVA {1200 amps) Open 601010 MNTCELO3 345601047 QUARRYI 3452 Te Upgrage to 1628 Asmps {1192 ACSS) s5.18M
Ownerns): XCEL Change bus 667033 DORSEYS4 230 load by 4B65MW X
~S Miles dispateh
Mapbe River 345/230 kv tx 1
770 at 125% of 336 MVA Open Maple River 345/230 kV tx 2 137 Upgrade To €72 MVA SE.00M
Owneris): OTP
Maple River 345/230 kV tx 2
775 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 137 Upgrade To 672 MVA SE.00M
Cwners): OTP
Arpin 345/13E kV T
B0 at 113% of 336 MVA Open Arpin-Rocky run 345 kV 63 Upgrade To 550 MvA 57.50M
Owner(s): 531
o 2;812;;4:';;;::;:* Open 601010 MNTCELO3 345601047 QUARRYI 3451 DC Runback o
: Open 601010 MNTCELO3 345601047 QUARRYI 3452
Ownerjs): XCEL
Bison-Maple River 345 kv
015 it 14056:af 70 VA (1 205 aanp) Oper Bison-Maple River 230 kv 35
Owineris): MPC.
~3 Miles
R raorany feries oy 50.0 . Open S01048 ALEXSS3 345 601047 QUARRYI 3451
955 AriinG of 1IN akic) Open 501045 ALEXSS3I 345 601067 BISON3 3451 228
Open Alexandria 345/115 EV Tx
Wiaple River 345/230 kV tx 1 Open 501045 ALEXSS3I 345 601067 BISON3 3451
oes &t 1255 of 335 MVA Open 601046 Q.L_EXES! 345 €0 _E[EDN 3 3452 131
Ownerls): OTP Change bus B67033 DORSEYS4 230 load by 4BESMW
dispateh
Wiaple River 345/230 kV x 2 Open ?01045 BALEXSS3 345 E‘E'IC'E? BISDN3 3451
oes at 1755 of 335 MVA Open 601046 QL_EXESB 345 60106 _E[EGN 3 3452 131
Ownerls): OTP Change bus EEF033 DORSEYSE 230 load by 4BESMW
. dispateh
Rosesu N-Rosesu 5 Series Caps 500 kY
a7 at 110% of 1732 MVA (2000 anps) Open 601010 MNTCELO3 345601047 QUARRY3 3451 138

Open 601010 MNTCELO3 345601047 QUARRYI 3452




Roseau N-Roseau 5 Series Caps 500KV
at 110% of 1732 MVA {2000 armps)

Open S01045 ALEXSS3 345601067 BISON3 3451
Open 501045 ALEXSS3 345 601067 BISON3 3452

2ES 2 - & B0
Owneris): XCEL Change bus 667033 DORSEYSE 230 load by 4BESMW
Zero Miles dispateh
Sigel-Arpin 138 KV
1040 ;;1::;::]0;;?7 AIA {1 o) Open Arpin-Rocky run 345 kV 5.4 Upgrade to 1418 Amps {795 ACSS} 57.85M
5.23 Miles
Sheyenne-Maple River 230
1120 at 110% of 459 MVA {1152 amps) Open G01045 ALEXSS3 345 601047 QUARRY3I 3451 153
Open 601046 ALEXSS3 345 601047 QUARRY3I 3452
Maple River 345/230 kv tx 1
1125 at 125% of 336 MVA Open Bison-Maple River 230 kv
Owneris): OTP
Maple River 345/230 kV Ix 2
1130 at 1253 of 336 MVA Open Bison-Maple River 230 kv
Cwners): OTP
Sheyenne-Audubon 230 kV
1188 at 110% of 350 MVA (ETS annps) Open 501045 ALEXSS3 345 ED10E7BISON3 3451 73 DC Runback o
Opern 601046 ALEXSS3 345 G0LOE7BISON3 3452
43.B8 Miles
Bison-Maple River 345 kv
1210 at 1105 of 720 MVA {1205 amps) Open 601046 ALEXSS3 345 601047 QUARRY3I 3451 224
Owineris): MPC Open S01046 ALEXSS3 345 601047 QUARRY3I 3452
~3 Miles
Cuarry 345/115 KV T Open 601010 MNTCELO3 345 SD.LDQE QUARRYI 3451
1230 at 1155 of 223 MVA Open 601010 MNTCELO3 345601047 QUARRYI 3452 123 Upgrace To £72 MVA 5.00M
Change bus EET033 DORSEYSE 230 load by 4BESMW
dispateh
Sheyenne-Maple River 230
1350 i AEAS MV CLI22 amips) Oper Maple River-Red River 1
Owierls): XCEL
~7 Miles
SILTIEC:‘;eD-fN;sS‘;IeN‘R\I':E{_i:; ) Open 6010465 ALEXSS3 345 601047 QUARRY3I 3451
1275 s e -3 Opern 601046 ALEXSS3 345 G0LOE7BISON3 3451
i itk Open Alexandria 345/115 kV Tx
Wahpeton-Frontier 230 kv
1280 at 123% of 265 MVA {B55 arnps) Open 501045 ALEXSS3 345 601067 BISON3 3451 a7 OC Runback o
Owner{s): MPC Open 501045 ALEXSS3 345 ED10E7 BISON 3 3452
44 Miles
Coon Creek-Kohlman Lake 345 kv Open Coon Creek-Terminal 345 kV
1380 at 100% of 717 MVA {1200 amps) Open 601024 TERMINL3 345 605585 TERMIDLY 78
Open 603110 TERMINLT 115 605585 TERMID1Y
Open 605516 TERTER1S 34.5 605585 TERMID1Y 110 10
B;?_';'ﬂ?:;i;;;‘;:?;?l;s ames) Open 501045 ALEXSS3 345 601047 QUARRYS 3451
1310 . N ’ Open 601046 ALEXSS3 345 GDILOE7BISON3 3451 208
Eneet] 1 MPC Oper Alexandfia 3457115 KV T
~3 Miles
Maple River 345/230 kv tx 1
1425 at 100% of 336 MVA System Intact 9.0
Owners): OTP
Maple River 345/230 kv tn 2
1430 at 100% of 336 MVA System Intact 8.0
Owreris): OTP
Sheyenne-Audubon 230 kV Open 601046 ALEXSS3 345GDI0E7BISON3 3451
1as0 at llﬂ‘l‘é of 350 MV A {ETS amps) Open 601046 ALEXSS3 345 G0LOE7BISON3 3452 73 Upgrase to 1 Amps (SS6 ACSS} $69.33M
Owneris): OTP, XCEL Change bus EEF033 DORSEYSSE 230 Joad by 4BES MW
43.88 Miles dispatch
Wahpeton-Frontier 230 kV Open 501045 ALEXSS3 345601067 BISON3 3451
1580 at 123% of 265 MVA (665 anmps) Open 501045 ALEXSS3 345 ED10E7 BISON 3 3452 a7 Reconductor to (795 ACSS) 5.80M
Owiners): MPC Change bus EET033 DORSEYSE 230 load by 4BESMW
44 Miles dispatch
Frontier-Maple River 230 kv
1510 at 136% of 265 MVA {B65 anmps) Open 601046 ALEXSS3 34560107 BISON3 3451 a7 DC Runback o
Open 501045 ALEXSS3 345601067 BISON3 3452
Electric Jet-Nelsen 345 kv Sen AT Tihe Chie SELEY
at 100% of 1234 MVA {2065 amps) e ELIaE Al 05 83 ) ) )
1£35 et b Open T-Carmers-Wien 115 kv 130 Upgrade to [2-795 ACSS) $150.04M
*SEMi;e.s Open Council Creek-Timberwolf 53 kv
Oper Mauston-Hilltop 52 kv
Electric Jct-Nelson 345 kV Open Eau Claire-Arpin 345 kV
s 5t 100% of 1234 MVA {2065 armps) Open T-Comers-Wien 115 kv b
Owiners): N/a Open Council Creek-Timberwolf 63 kv
56 Miles Open Mauston-Hilltop 63 kv
Sheyenne-Maple River 230
1845 i AEAS MV CLI22 amips) System Intact 128
Owierls): XCEL :
~7 Miles
Open AS King-Eau Claire 345 kV
Electric Jct-Nelson 345 kV Open Eau Claire-Arpin 345 kV
1555 at 100% of 1234 MV A {2065 anmps) Open 699706 WIEN 115 699710 STRATFRD 1151 128
Ownenis): NA Open Councl Creek-Timberwolf 53 kv
~5E Miles Open Mauston-Hilltop 62 kv
Open 680242 LUBLIN _ £5.0 680505 LAKEHEAD €9.01
Open AS King-Eau Claire 345 kV
Electric Jct-Nelson 345 kv Open Eau Claire-Arpin 345 kV
1555 &t 100% of 1234 MV A {2065 amps) Open 699706 WIEN 115699710 STRATFRD 1151 123
Owners): Nfa Open Council Creek-Timberwolf 83 kv
~5E Miles Open Mauston-Hilltop 69 kv
Open 680242 LUBLIN £5.0 680505 LAKEHEAD
Electric Jot-Nelson 345 kY i oot S ]
) 41 100% of 1234 MVA (2065 amps) Open ESQ?E.IE \".'IEN_- 115699710 STRATFRD 1151 i
1680 Cenerts): N/A Open Council EFE.Ek- imbenwolf 59 kv 128
s Oper Mauston-Hilltop 53 kv
Open 680242 LUBLIN £5.0 680505 LAKEHEAD
Bison-Maple River 345 kv
st at 1005 of 720 MVA {1205 amps) A et i
Owierls): MPC :
~3 Miles
Fargo-Moorhead 230 kv
1715 at 11085 of 240 MVA {602 annps) Open 501045 ALEXSS3 345 ED10E7BISON3 3451 5o DC Runback o

Opern 601046 ALEXSS3 345 G0LOE7BISON3 3452




Eln Creek-Monticello 345 kv
at 100% of 1195 MVA (2000 amps)

Open Sherco-Coon Creek 345 kv #1

Open 601011SHERCO 3 345615327 GRE-BUNKER 33451
Open 601019 COONCK3 345 615327 GRE-BUNKER 33451
Open Coon Creek 345/115 KV tx 210

1735 Ownerlsh: XCEL 145 Upgrase to 2190 Amps {2 x 954 ACSS) 553.06M
~18 Miles
Open 515327 GRE-EUNKER 3 345 BS0392 345/230
Open: 615328 GRE-BEUNKER 4 230 BS0382 345/230
Open 615330 GRE-BUNKER T13.8 650392 345/230 1.001
Chisago County 500/345/34.5 kv Tx 210
1845 at 115% of 1203 MVA Open Chisago County 500/345/34.5 kV Tx 8% 64 Upgrade To Beyond Single Tx 525.00M
Owiner|s): XCEL
Chisago County S00/345/34.5 kv T 28
1850 at 115% of 1203 MVA Opeen Chisage County S00/345/34.5 kV Tx 210 Upgrade To Beyond Single Tx 525.00M
Owiners): XCEL
Split Rock-White 345 kV line 1
1880 a lm.of TL7MVA (1200 am0) Open Brookings Co - Lyon Co 345 kV Increase Conductor Temperature SE.00M
Owner|s): XCEL
~4 Miles
Frontier-Maple River 230 kv Open 501045 ALEXSS3 345 ED10E7BISON3 3451
1215 at 136?‘_ of 265 MVA (665 anmps) Open 601046 ALEXSS3 345 601067 BISON3 3452 a7 Reconductor to (795 ACSS) s2.20M
Ownens): MPC Change bus 67033 DORSEYS4 230 load by 4BES MW )
11 Miles dispatch
Moorhead-Morris 230 kv
at 110% of 232 MVA (E00 amps) Open 601046 ALEXSS3 345601067 BISON3 3451 .
1985 63 DC Runback o

Open 601046 ALEXSS3 345 GDLOE7BISON3 3452




DOwner(s): OTP

Case File - CAMP-MH-EHV\Work|Bisan-Zeor Bison-Zion-PFMH_SUPK_E_W1AP sav Transfer From: BisonGen Tue, 05 Jun 2012 15:37:15
Sub Fie - CAMP-MH-EHV|Wark|Bison-Zior\ MUST-Input\MP_MH_EHV.sub Transter To: EAST_MISO
PMon File - trput\MP-MH.man Transfer Level: 3000 MW
Con File - Tnput\MP_MH_EHV-WI1AP.con Transter Goal: 2000 MW
Exc File - CAMP-MH-EHV\ W ork\Bison-Zior MU ST-Input\MP-MH-Exclude_exc System Intact DF 5.3
Contingency DF 5.%
p—————— cumenieuion —
Transfer MW | Limiting Facility Qutage DF% Rermedy Upgrade Estimnate
Roseau N-Roseau S Series Caps 500 kv
5 of 1732 MVA § ¥ 01045 ALEXS: 1067 BIS 851
= oo of 1732 MVA (2000 arnes) Open SOL045 ALEXSSS 345 501057BISON3 3851 g P g
Cwner(s): XCEL Open SOL045 ALEXSSS 345 50057EISON3 3852
Zero Miles
Bison-Maple River 345 kv
1 110% of 720 MVA {1205 amps) Open SOL045 ALEXSSS 345 E01057BISONZ 3851
210 - =3 DC Runback o
Qwner(s): MPC Open SOL045 ALEXSSI 345 501057BISON3 3252
~10 Mites
Sheyenne-Maple River 230
% of 452 MVA { | 1067 BIS: 45 1
210 £ 110% of 458 MVA {1152 amps} Open 345 E0L0STEISON I 345 2es I o
Qwneris): XCEL Open 345 E0L0STEISON 3 3452
~7 Miles
Quarry-5t. Cloud 115 kv
a1 100% of 233 MVA {1200 amps) Open 501010 MNTCELOS 345 601047 QUARRY 3451
235 : g i DC Runback o
Qwnerfs): XCEL Open SO101CMNTCELO3 345 501047 QUARRYI 3452
3 Miles
Roseau N-Roseau S Series Caps 500 kv
a1 110% of 1732 MVA {2000 amps) Open SOL045 ALEXSSS 345 501047 QUARRYZ 3451
240 : i 31 DC Runback o
Ownerfs): XCEL Open SOL045 ALEXSSI 345 501047 QUARRYZ 3452
Zero Miles
Bisan-Maple River 230 kv T —
at 100% of 520 MVA {1305 amps) P i A e e ;
280 - 7 Open Maple River 345/230 kV tx 2 238 Upgrae to 2295 Armps {2 5795 ACSS) 33
— Open Maple River 345/230 kV & 1
10.37 Miles
Bison-Msaple River 130 kv
280 sk 100k of 520 MVA 1303 sanps) Open Bison-Maple River 345 kv 230
Qwner(s): MPC
10.37 Miles
wer 3857230 KV
Meple River IS0yl Open SOL045 ALEXSSS 345 E01057BISONZ 3851
85 at 125% of 336 MVA 73 DC Runback o
: Open SOL045 ALEXSSI 345 501057BISON3 3852
Owrer{s): OTP
wer 3857230 KV
Mple River IZI0 Iy i 2 Open SOL045 ALEXSSS 345 E01057BISON3 3851
385 at 125% of 336 MVA 73 DC Runback o
i Open SOL045 ALEXSSI 345 501057BISON3 3252
Owner{s): OTP
Center-Heskett 230 kV
a1 110% of 428 MVA {1074 amps} Open SO1045 ALEXSSI 345 501057BISON3 3851
=70 3 g S : DC Runback o
Qwner(s): MPC Open SOL045 ALEXSSS 345 501057BISON3 3852
22.5 Miles
Rosesu N-Roseau S Series Caps 500KV
oy at 100% of 1732 MVA {2000 amps) % ik e Construct Bison-Brookings 345 k¥ line | to get e
Py lem Intact 1. N <y .
Owner(s): XCEL o 545.1 MW transfer | 5270M
Zero Miles
‘Quarry-5t. Cloud 115 kv
a1 100% of 239 MVA {1200 amps) Open 501010 MNTCELOS 345 501047 QUARRY 3451
55 : DC Runback o
Ownerfs): XCEL Open SO1010MNTCELOS 345 601047 QUARRY3 3452
=3 Miles
Roseau N-Roseau S Series Caps 500 kV
t120% of 1732 MVA | 5 01045 ALEXSS 1047 1
- at 120% of 1732 MVA {2000 amps) Open SOL045 ALEXSSI 345 501047 QUARRYS 345 . N o
Qwneris): XCEL S ALEXSS3 345 601047 QUARRYS 3452
Zero Miles
St Nowie lwes LIV Open Bison-Maple River 345 kv
o a1 100% of 520 MVA {1305 amps) e o
Dhiperh): MPC Dpen Map': R!m sus230 k" : z )
10.37 Miles pen Maple River 385/230 kv
Bison-Maple River 230 kv
e 1 100% of 520 MVA {1305 amps) R —— i
Owneris: MPC pen Bison-Maple River v 1E.
10.37 Miles
Bizan-Maple River 385 kv
< of 720 MVA {1205 amps) Open SOL045 ALEXSSI 345 50057BISON3 3451
s50 DC Runback o
Qwneris): MPC Open SOL045 ALEXSSI 345 501057BISON3 3452
=3 Miles
Sheyenne-Maple River 230
t 130% of 458 MVA | s 01045 ALEXS 1057 BIS a5 1
e 42 120% of £58 MVA (1152 smes) Open ALEXSS3 345 G010STEBISON I 345 o R z
Ownerfs): XCEL Open SOL045 ALEXSSS 345 0057BISON3 3852
=7 Miles
Roseau N-Roseau S Series Caps 500 kv
- at 100% ef 1732 MVA {2000 amps) : e i D
Owner{s):NCEL ystem Intact 1B. Anseau Series Cap i
Zero Miles
Coon Creek-Kahiman Lake 345 kv
750 £ 100 of 711 VA {1200 s Open Coon Creek-Tenminal 345 kV a3 U Termingl Equipment] sam
7 Owner(s}: XCEL pen Coon Creek-Terming v - pgrade (Terminal Equipment) 3
15 Miles
‘Quarry-5t. Cloud 115 kV Open 01010 MNTCELDS 345 601047 QUARRYS 3451
_ a1 100% of 233 MVA {1200 amps) Open 501010 MNTCELOS 345 601047 QUARRY3 3452 ’ ,
755 : i Upgrace to 1824 Armps {1192 ACSS) $8.18M
Qwnerfs): XCEL Change busEST033DORSEYSS 230 load By 2855 MW
3 Miles dispateh
Arpin 345/138 KV Tx
g15 a1113% of 335 MVA Open Arpin-Rocky run 345 kv 53 Upgrage To 550 MVA $7.50M
Owner(s): 691
Maple River 345/230 KV 0 L = =
i e Open SOL045 ALEXSSS 345 E01057BISONZ 3851 s —— .
Earhries Open SO1045 ALEXSSI 345 501057BISON3 3852 e %
Owner(s) TP
Maple River 345/230 kY 0 2 - G
i S Open SOL045 ALEXSSS 345 501057BISON3 3851 . — .
Coids Open E01045 ALEXSS3 345 G0I0STEBISON3 3452 - .
Owneris): OTF
Bizan-Maple River 385 kv Open SOL045 ALEXSSS 345 BO057BISON 3 3851
a1 120% of 720 MVA {1205 amps| Open SOL045 ALEXSSI 345 5010657BISON3 3252
EES P ¥ P P ! 7.0 Uprate to 2500 Amps {Conductor Rating) $1.00M
Qwner(s): MPC Change busEE7033DORSEYSS 230 lead by 4855 MW
=3 Miles dispath
Sheyenne-Maple River 230 Open SOL045 ALEXSSI 345 501057BISON3 3851
s a1 110% of 458 MVA {1152 amps) Open SOL045 ALEXSSI 345 501057BISON3 3452 i > AR ey
b ~ 186 Jpgrade to (2-79 5] =
Ownerfs): XCEL Change busEE7033 DORSEYSS 230 load By 2355 MW i : ?
=7 Miles dispateh
Maple River 345/230 kV tx 1
20 a1125% of 335 MVA Open Maple River 345/230 kY tx 2 10 Upgrage To 572 MVA s3.00M




Maple River 345230 kV tx 2

20 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 10 DC Runback o
Quarry 345115 kV Tx
- e Open OMNTCELOS 345501047 QUARRYS 3451 — S R .
Baserigncet Open SO1010MNTCELOS 345 601047 QUARRYI 3452
Roseau N-Roseau S Series Caps SO0 KV o o, -
) S 110% of 1733 31V, (3000 anid) Dpen SIIC4SALENSSS 345501047 QUARRYS 3851 .
1010 2 Open SOL045 ALEXSSI 345 501067BISON3 3851 218
Owner({s): XCEL
o Open Alexandria 345/115 KV Tx
Zers Miles
Roseau N-Roseau S Series Caps 500 kv
t ¢ of 1732 MVA {2000 armps} i : 8
1020 - Open Ridgeway-Richer 230 kv 125 DC Runback o
Owner{s): ¥CEL
Zero Miles
Roseau N-Roseau S Series Caps 500 kv
_— a1 110% af 1732 MVA {2000 amgs) Open 501010 MNTCELOS 345 601047 QUARRY 3451 5 S i .
Owner(s): XCEL Open © MNTCELOZ 345501047 QUARRYI 3452
Zero Miles
Sigel-Argin 138 kY
at 100% of 287 MVA {1201 amps} ] - i
1055 Open Arpin-Rocky fun 345 KV £ Upgrase to 1414 Amps {795 ACSS) $7.85M
S —— Open SOL045 ALEXSSI 345 E01067BISONZ 3251
S sppgteaton) Open SOL045 ALEXSSI 345 501057BISON3 3452 o
it Change busEE7033 DORSEYSS 230 load By 2355 MW
Owner(s): OTP =
sispstch
e S ALEXSS 345 6010STBISONZ 3451
e Open SOL045 ALEXSSS 345 0057BISON3 3852
1085 at 125% of 336 MVA EX
Change busES7033DORSEYSS 230 lea By 2855 MW
dispatch
EisDﬂ-N’ﬁ[ﬂe River 345 kV
1105 st E10 of JR0MVA (1305 o) Open Bisan-Maple River 230 kv 241
Qwner(s): MPC
=3 Miles
Sheyenne-Audubon 230 KV
a1 110% af 350 MVA (872 amps) Open SO1045 ALEXSSS 345 E01067BISON3 3851
2 Qwnerfs): OTP, XCEL Open SOL045 ALEXSS3 345 E01057BISON3 3852 74 DL Rinoaek. e
£3.68 Miles
R T Open 501010 MNTCELOS 345 601047 QUARRY3 3451
1255 a1 115% of 448 MVA DRcrDNAMNIEIL, S5 7 QURES, At s 125 Upgrage Ta 572 MVA $3.00M
Change busES7033DORSEYSS 230 lsad By 2855 MW
Qwneris): XCEL
- dispatch
Sheyenne-Maple River 230
a1 110% of 458 MVA {1152 amps) Open SOL045 ALEXSSS 345 501047 QUARRYS 3851 :
L2 Qwner(s): XCEL Open SOL045 ALEXSSI 345 501047 QUARRYZ 3452 1862
~7 Miles
Maple River 345/230 kV 0 L
1305 255 of 336 MVA Open Bisan-Maple River 230 kv 120
Owneris): OTF
Wiaple River 345/230 kY 0 2
1305 a1 125% of 3365 MVA Open Bisan-Maple River 230 kv 120
DOwner(s): OTP
Coon Creek-Kahiman Lake 345 kv Open Coon Creek-Tenminal 345 KV
$5is 1 1717 MVA {1200 amps) Open 501028 TERMINLS 345 505585 TERMIDLY ",
Owner(s): XCEL Open S031L0TERMINLY 115 505585 TERMIDLY
15 Miles Open G0SS16TERTERLS 34.5 605585 TEAMIDLY
Bison-Maple River 345 kv
at 120% of 720 MVA {1205 amps} 345 501047 QUARRYS 3451 .
— Qwner(s): MPC Open SOL045 ALEXSSI 345 501047 QUARRYZ 3452 i
=3 Miles
'.';'anpeton-Fm ntier 230 kV
i a1 123% of 265 MVA {665 ammps) Open SOL045 ALEXSSI 345 501057BISONI 3451 o S z
Qwner(s): MPC Open SOL045 ALEXSSS 345 01057BISON3 3852 ==
~a4 Miles
Sheyenne-Maple River 230 o . .
e Dpen SOI0ASALEXSSS  345501047QUARRYS 3451 s
1435 - Open SO1045 ALEXSSI 345 501057BISON3 3851 58
Owrier{s):XCEL Open Alexandria 345/115 kv Tx
~7 Miles
Sheyenne-Maple River 230
1425 b HE%of il MV (1352 Sene) Open Maple River-Red River 115 1 135
Qwneris): XCEL
~7 Miles
Suta-Magls Raver 2oty Open SOL045 ALEXSSS 345 501047 QUARRYS 3851
i at 110% of 720 MVA {1205 amps) T B i
1255 : Open SOL045 ALEXSSS 345 501057BISON3 3851 215
Owner{s): MPC
~3 Mites Open Alexandria 345115 kV Tx
Sheyenne-Auduban 230 kV Open SOL045 ALEXSSS 345 501067BISON3 3851
" at 110% of 350 MVA (879 amps Open SOL045 ALEXSS3 345 E01057BISON3 3852 Sigiite oA g S ALY -
Qwner(s): OTP, XCEL Change busES7033DORSEYSS 230 lsad By 2855 MW Y
23.68 Miles dispatch
Maple River 345/230 kV tx 1
1500 a1 100% of 336 MVA System Intact %2
Owner{s): OTF
Maple River 345/230 kV tx 2
1500 a1 100% of 336 MVA System Intact %2
Owner(s): OTF
Wahpeton-Frantier 230 EV. Open SOL04 ALEXSS3 345 E0057BISON 3 3251
31 123% of 265 MVA (555 amps) Open SOL045 ALEXSSS 345 501067BISON3 3852 o o :
1835 08 Reconductar to (795 ACSS) $8.80M
Qwner(s): MPC Change busSE7033 DORSEYSS 230 lead by 2855 MW r
44 Miles dispateh
: Open AS King-Eau Claire 345 kV
Electric Jet-Nelson 345 kv 2 i =
8t 100% of 1234 MVA {2065 amps) Opes By LBIfe Ao 3854 Py - '
1845 Open T-Comers-Wien 115 kv 38 Upgrage to (2-795 ACSS) $158.08M
Ownsife): NfA Open Council Creek-Timberwalf 52 kv
it Open Mauston-Hilltop £ kv
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kV
at 100% of 1234 MVA {2065 amps) Open T-Comers-Wien 115 kv e
A Owneris): N/A Open Council Creek-Timberwalf £3 kv £
56 Miles Open Mauston-Hilltap 69 kv
Open AS King-Eau Claire 345 kV
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kv
o at 100% of 1234 MVA {2065 amps) Open SSS705WIEN 115 639710 STRATFRD .

Owner{s): Nfa
~56 Miles

Open Council Creek-Tirmberwalf 53 kv
Open Mauston-Hilltop 53 kv
Open SB0243 LUBLIN _65.0 580505 LAKEHEAD 59.01




Electric Jet-Nelson 345 kv
00% of 1238 MVA {2065 amps}

Open AS King-Eau Claire 345 kv
Open Ezau Claire-Arpin 345 kV
Open £35705 WIEN 5 539710 STRATFRD 1

1665 128
Owner(s): N/A Open Council Creek-Timberwalf €3 kv
~55 Miles Open Mauston-Hilltop €3 kv
Open S80242 LUELIN _ 69.0 630505 LAKEHEAD 63.01
Frontier-Maple River 230 kv
at 136% of 265 MVA {665 amps} Open SOL045 ALEXSS3 345 E00067BISON3 3451 A,
1665 - - Rl 10.0 DC Runback o
Owrer(s): MPC Open SO1045 ALEXSS3 345 601067BISON3 3452
~11 Miles
o Open Eau Claire-Arpin 345 kV
EIPEbe It Neloo. o XY Open £35705 WIEN S 539710 STRATFRD 1
1890 S£100% of 12 MUA (3067 aenps) Open Council Creek-Timberwalf £3 kv 23
Owner(s): Nfa _
ST Open Mavston-Hilltop £9 kv
Open 580243 LUBLIN _E5.0 580505 LAKEHEAD 59.01
Fargo-Moorhead 230 kV
17es at 110% of 240 MVA {502 amps) Open SO1045 ALEXSS3 345 E0067BISON3 3451 o I— s
Owneris): WAPA Open SOL045 ALEXSS3 345 G00ETBISON3 3452
-11 Miles
Open Sherco-Coon Creek 345 kv 81
Open SOLOLLSHERCO3 345 27 GRE-BUNKER 3345 1
_ Open SO1012 COON CK3 345 615327 GRE-BUNKER 33451
i Open Coon Creek 345/115 KV tx #10
1780 = 'Dh of 1105 MUA. (3000 supe) AT Upgrate to 2190 Amps (2 x 954 ACSS) 553.96M
Owner{s): MCEL ! :
LS Open 515327 GRE-BUNKER 3 345 BS0392 345/230  1.001
Open 515328 GRE-BUNKER 4 230 ES0392 345/230  1.001
Open 515330 GRE-EUNKER T13.8 B30392 345/230  1.001
Sheyenne-Maple River 230
S : nna.;lof 458 MVA {1152 amps) i o
Owner(s): XCEL
=7 Miles
Bison-Maple River 345 kv
00% of 720 MVA {1205 amps) X
1850 (s}: MPC System Intact 1B.4
fhite 345 KV ine 1
MVA {1200 amps) 2 :
1895 Owner(s}: XCEL Open Brookings Co - Lyon Co 345 kV 148 Increase Conductor Temperature S6.00M
~4 Miles
Chisago Courty 500/345/34.5 KV Tx #10
1210 at 115% of 1203 MVA Open Chisago County S00/345/34.5 kV Tx 23 158 Upgrace To Beyond Single Tx 525.00M
Owner{s): XCEL
Chisago County S00/345/34.5 KV Tx #3
1210 15% of 1203 MVA Open Chisago Courty S00/345/34.5 KV Tx 210 158 Upgrace To Beyond Single Tx 525.00M
Dwner{s): XCEL
Frontier-Maple River 230 kV Open SO1045 ALEXSS3 345 E0106TBISON3 3451
36% of 265 MVA (565 amps) Open SOL045 ALEXSS3 345 G00E7BISON3 3452 . ’
1355 10.0 Reconductor to (795 ACSS) $2.20M

Owner(s): MPC

Change bus 667033 DORSEYS4 230 load by 4BESMW
dispatch




Case File - C\MP-MH-EHV Work)\Bison-Tion\Bison-Tion-PFUMH_SUPK_B Transfer From: BisomGen Tue, 05 Jun 2012 15:27.
Sub File - CAMP-MH-EHV\Work) Bison-Zion\MUST-Input\MP_MH_EHV.sub Transfer To: EAST_MISO
Mon File - C\MP-MH-EHVIWork\Bison-Zion | M UST-Input\ MP-MH.mon Transfer Level: 3000 MW
Con File - CAMP-MH-EHV\Work\Bison-Zion \MUST-Input\MP_MH_EHV-W1E.con Transfer Goal: 2000 MW
Exc File - C\MP-MH-EHVIWork!\Bison-Zion M UST-Input\ MP-MH-Excluge exc
= = —
Transfer MW | Limiting Facility Cutage DF% Rermedy Upgrade Estimate
Bison-Maple River 230 kV
= at 1009 of 520 MVA {1305 armps) 3 - X =
-240 Ownerlsl: MPC Open Bison-Maple River 345 kv Upgrade 10 2B56 Amps {2 x 954 ACSE} - S15M 15
10.37 Miles
Bﬁ:‘;;&azles_f::r:;?;?;s swicsi Oper Bison-Maple River 345 kv
-240 Cwnanls): MPC g 2 Open Mapie River 3!15.:13D KVix2
i s Open Maple River 345/230 kV tx 1
F:_’::;é"j';;?;;ji?i;:;z;:?f i Oper 501045 ALEXSS3 345 E01047 QUARRY3 3451
-155 2 ; ’ Open 601045 ALEXSS3 345G0I0E7BISON3 3451 3432 DC Runback o
R XO, Open Alexandria 345/115 KV Tx
Zero Miles
Rosesu N-Rosesu S Series Caps 500 kY
" 110%.Df 1732 MV A 000 ampa) Open 601046 ALEXSS3 345 601067 BISON3 3451 335 DC Runback o
Owner(s): XCEL
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kY
e at 100% of 1732 MV A {2000 armps) et ALt e Construct Bison-Brookings 345 kV line | to get o
Owiners): XCEL : 545.1 MW transfer | 3270M
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kY
50 AR PR U System Intact 2.0 Roseau Series Cap 2000 A Limit
Owners): XCEL
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kY _
) e R o By Oper SOL045 ALEXSS3 3456 L\_dz QUARRYZ 3451 )
135 Ownerls): XCEL Open 601046 .l.\LEXES.!. 345CDLOE7BISON3 3451 275
i e Open Alexandria 345/115 kV Tx
Rosesu N-Rosesu S Series Caps 500 kY
1s0 " 110%.Df ST MA G En] Open 501045 ALEXSS3 345601067 BISON3 3451 27.0
Owner(s): XCEL
Zero Miles
Roseau N-Rosesu 5 Series Caps 500 KV
&t 110% of 1732 MVA {2000 armps) i %
325 Ownerls): XCEL Open Ridgeway-Richer 230 kV 229
Zero Miles
Rosesu N-Rosesu S Series Caps 500 kY
340 aLllD‘ZS.Df ST AA 0GR Open Shannon-Running 230 kv 25
Owner{s): XCEL
Zero Miles
Maple River 345/230 kV s 1
7o at 125% of 336 MVA Open Maple River 345/230 kV tx 2 16.2 Upgrade To BOD MVA 55.00M
Owneris): OTP
Mapbe River 345230 kv tx 2
370 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 162 Upgrade To BOO MVA 52.00M
Owners): OTP
Rosesu N-Rosesu 5 Series Caps 500 kY
_ at 110% of 1732 MVA {2000 armps) s
370 Cwnerls): XCEL Open 601046 ALEXSS3 345 601047 QUARRY3I 3451 26.0
Zero Miles
Bison-Maple River 345 kv
485 o5 11\]?5_ el et Open Bison-Maple River 230 kv 78 Uprate to 2500 Amps (Conductor Rating) 51.00M
Crwinen(s): MPC . .
~3 Miles
Sheyenne-Maple River 230
» at 110% of 452 MVA {1152 amps) s "
575 Cwnerls): XCEL Open 601046 ALEXSS3 345 G0LOE7BISON3 3451 1E.6 DC Runback o
~7 Miles
Bison-Maple River 345 kv
SBD o 11\]?5_ el et i Open 601046 ALEXSS3 345 601067 BISON3 3451 269
Crwinenis): MPC
~3 Miles
Sy ane Mk Ri\rE.r 23 Open 601046 ALEXSS3 345 601047 QUARRY3I 3451
sog at 1100 ol 455 MVA {1152 ampc) Oper SO10485 ALEXSS3 3451 1B.4
w Owner|s): XCEL e i R
~7 Miles Open Alexandria 345/115 kV Tx
EFi M aple T 345. £ : Open 601045 ALEXSS3 345 601047 QUARRY3I 3451
605 it 11a?=_ e i Open 501046 ALEXSS3 345 GOL0E7 BISON3 3451 6.4
Cwinerls): MPC 2
et Open Alexandria 345 EVTx
Maple River 345/230 kV I 1
6E5 at 125% of 336 MVA Open Bison-Maple River 230 kv 135
Owner(s): OTP
Mapbe River 345/230 kv 0 2
6E5 at 125% of 336 MVA Open Bison-Maple River 230 kv 139
Owners): OTP
Maple River 345/230 kv tx 1
760 at 125% of 336 MVA Open 601045 ALEXSS3 3456 3451 135
Owneris): OTP
Maple River 345/230 kv Ix 2
760 at 125% of 336 MVA Open 601046 ALEXSS3 345 601067 BISON3 3451 135
Owrers): OTP
Mapbe River 345/230 kv tx 1 Open 01045 ALEXSS3 345 601047 QUARRY3I 3451
TES at 125% of 336 MVA Open 601046 ALEXSS3 34560107 BISON3 3451 132
Owneris): OTP Open 345/115kV Tx
Mapbe River 345230 kv tx 2 Open 601045 ALEXSS3 345 601047 QUARRY3I 3451
780 at 125% of 336 MVA Open 501045 ALEXSS3 345601067 BISON3 3451 132
Owners): OTP Open Alexandria 345/115 BV Tk
Sheyenne-Maple River 230
Te0 at 1100 ol 455 MVA {1152 ampc) Open Maple River-Red River 1 155 Upgrade to (2-795 ACSS) 59.45M
5 Owner|s): XCEL = Ez: P . 2
~7 Miles
Arpin 345/138 kW Tx
EES at 113% of 336 MVA Open Arpin-Rocky run 345 kV 62 Upgrade To 550 MVA 57.50M
Owrers): 631
Sheyenne-Maple River 230
&t 110 of 459 MVA {1152 amps) R,
925 Ownerls): XCEL Open 601031 BRKNGCO3 345601067 BISON3 3451 BB
~7 Miles
Maple River 345/230 kV tx 1
830 at 100% of 335 MVA System Intact 0.8
Owner(s): OTP




Maple River 345/230 kv tn 2

230 at 100% of 336 MVA System Intact 10.6
Owners): OTP
Bison-Maple River 345 kv
70 t 110‘_"_ ot A0RVA LI S Open 601031 BRKNGCO3 345601067 BISON 3 3451 268
Cwneris): MPC
~3 Miles
Shevenne-Magle River 230 Open :.\fa nper.on-Fergu.s Ealls 23:‘.1 K
i at 1109 of 459 MVA (1152 armps) g;‘:: x::s:::';;’:t'_e; :30::1 —
= Owiner|s): XCEL P 7
~7 Miles
Chisago County S500/345/34.5 kV Tx #10
1085 at 115% of 1203 MVA Opeen Chisage County S00/345/34.5 kV Tx 29 1E% Upgrade To Beyond Single Tx $25.00M
Owiners): XCEL
Chisago County 500/345/34.5 kv Tx 22
1085 at 115% of 1203 MVA Open Chisage County 500/345/34.5 kW Tx 210 1E.5 Upgrade To Beyond Single Tx 525.00M
Cwners): XCEL
Sigel-Arpin 138 KV
1115 i 100%.0.‘ 287 NIVA {1201 aungs) Open Arpin-Rocky run 345 KV 53 Upgrade to 1398 Amps {795 ACSS) 57.B5M
Owiner(s): 591
5.23 Miles
Sheyenne-Maple River 230
1130 o AEAS MV (1122 amps) System Intact 148
Owierls): XCEL :
~7 Miles
Bison-Maple River 345 kv
1135 at 110% of 720 MVA {1205 amps) Open 6010465 ALEXSS3 345 601047 QUARRY3I 3451 235
Owner|s): MPC Open 601010 MNTCELO3 345601047 QUARRY3 3451
~3 Miles
Bison-Maple River 345 kV
i at 100:3& of 720 MVA {1205 amps) A et
Owierls): MPC :
~3 Miles
Sheyenne-Audubon 230 kV
1235 LG o 150 MV s T Opern 601046 ALEXSS3 345 G0LO0E7BISON3 3451 73 DC Runback o
5:::&“;;‘:;:};;?:?;‘;mps_l Open 501045 ALEXSS3 345 601047 QUARRYS 3451
1310 E I Open 601046 ALEXSS3 345GDIL0E7BISON3 3451 71 DC Runback o
Open Alexandria 345/115 kV Tx
Wahpetan-Frontier 230 kv
1320 Sf 265 VA o e Opern 601046 ALEXSS3 345G0LO0E7BISON3 3451 29 DC Runback o
Wahpetin Tethes ZB_CI 4 . Open 601046 ALEXSS3 345 601047 QUARRY3I 3451
- 1 12352 of 265 MVA (EES arnps) i RN
1405 Open 601046 ALEXSS3 345 GDILOE7BISON3 3451 95 DC Runback o
P Open Alexandria 345/115 kV Tx
44 Miles
Split Rock-White 345 EV line 1
1550 A 100:%0{?1? MYA{12005mes) Open Brookings Co - Lyon Co 345 kv Increase Conductor Temperature 35.00M
Oweris): XCEL
~4 Miles
Quarry-5t. Cloud 115 EV
1560 o lﬂ(‘?é.of HEMVAL D aies) Open 601010 MNTCELO3 345601047 QUARRYI 3451 63 DC Runback [
Owneris): XCEL
S Miles
Bison 345/230 KV TX 21
1635 at 115% of 336 MVA Open Bison-Maple River 345 kv 0.7 Upgrade To 448 MVA SE.00M
Owinerfs): XCEL
Bison 345/230 kV TX #1 Open Bison-Maple River 345 kv
1635 Open Maple River 345/230 kV tx 2 .7
Open Maple River 345/230 kW tx 1
Bison 345/230 kV TX 82
1635 at 115% of 335 MVA Open Bison-Maple River 345 kv .7 Upgrade To 448 MVA
Owiner|s): XCEL
Bison 345/230 kv TX 22 Open Bison-Maple River 345 kv
1635 at 115% of 336 MVA Open Maple River 345/230 kV tx 2 w7
Owners): XCEL Open Maple River 345/230 kW tx 1
Frontier-Maple River 230 kv
1635 s lBE?é.Df IS VA g Open 501045 ALEXSS3I 345 601067 BISON3 3451 29 DC Runback [
Owneris): MPC
1 Miles
Electric Jot-Nelson 345 kv O AS Kins_'Ea” lerine FRY
. st 100% of 1234 MV {2065 amps) DREN T Car(e Apu 2 XY L ; ; "
1670 Ownerts): N/A Open T-Corners-Wien 115 kV 13.0 Upgrade to {2-795 ACSS) 5159.04M
. Mi;es Open Council Creek-Timberwolf 63 kv
Oper Mauston-Hilltop 52 kv
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kV
L at 100% of 1234 MVA {2065 amps) Open T-Camers-Wien 115 kv e
Owners): N/A Open Council Creek-Timberwalf 53 kv
~56 Miles Open Mauston-Hilltop 69 kv
Open AS King-Eau Clgire 345 kv
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kV
at 100% of 1234 MVA {2065 amps) Open 699706 WIEN 115699710 STRATFRD 1151 128
Ownens): Nfa Open Council Creek-Timberwolf 3 kv
~56 Miles Open Mauston-Hilltop 63 kv
Open 680242 LUELIN _ £5.0 680505 LAKEHEAD
Open AS King-Eau Claire 345 kv
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kV
1580 at 100% of 1234 MV A {2065 anmps) Open 659706 WIEN 115 699710 STRATFRD 1151 128
Ownenis): NAA Open Councl Creek-Timberwolf 53 kv
~56 Miles Open Mauston-Hilltop 63 kv
Open 680242 LUBLIN _ £5.0 680505 LAKEHEAD
Maple River-Red River 115 1
o st 110 of 318 MVA (1508 armps) Oper Sheyenne-Maple River 230 2 it s s B
Owier(s): XCEL Open Frontier-Maple River 230 kv
~E Miles
Electric Jet-Nelson 345 kV x: iagn.ugi.l:ﬁur:;r:m 345_ _k:sm S
1715 B LING 3 L4 NVA Lt ampe) Open C-O.r.ll:il Creek-Tim! b_e;wol-f 69 lt\’_l I ) 12.7
i Owneris): N/A ) ]
iR Oper Mauston-Hilltop 52 kv
Open 680242 LUELIN _ £9.0 680505 LAKEHEAD
Split Rock-White 345 kV fine 1
1730 at 100% of 717 MVA {1200 amps) Open S01048 LYOW CO3 345 501045 FRANKINI 3451 154

Owineris): XCEL
~4 Miles

Open S01048 LYON CO3 345 501045 FRANKLN3 3452




Frontier-Maple River 230 kv

Open 601046 ALEXSS3 345 601047 QUARRY3I 3451

552 of 255 MVA [ \
1735 ;:\13__ DMzPCS MYA oo ames) Open 601046 ALEXSS3 345 601067 BISON3 3451 95 DC Runback o
unerls
Open Alexandria 345/115 BV Tx
~11 Miles
Fargo-Moorhead 230 kv
at 1108 of 240 MVA (B02 amps)
1745 g : o) Open 601046 ALEXSS3 345 GDIOE7BISON3 3451 60 DC Runback o
Ownerls
~11 Miles
Frontier-Maple River 230 kv
f 28! va | 1] .
1785 AT o M MM ) Systern Intact TE Reconductor to (795 ACSE) 52.20M
Fargo-Moorhead 230 kv
[:10"4 £ 240 M _; (502 P Open 601046 ALEXSS3 345 601047 QUARRY3I 3451
1785 ;w- 3 'D\.‘APn e et Open 501045 ALEXSS3I 345 601067 BISON3 3451 58 DC Runback [
nens): W
s Open Alexandfia 345/115 KV Tx
Miles
Wahpetan-Frontier 230 kv
at 100% of 265 MVA (EES amps)
1810 el System Intact 76 Reconductor to (795 ACSS) 58.B0M
Wahpeton-Frontier 230 kv
1 ra y
1820 o _23?6.Df265 MYAfoio amics) Open 601031 BRKNGCO3 345601067 BISON3 3451 a7
Owneris): MPC
44 Miles
Sheyenne-Autubon 230 kK D[ " I::a:pe_.on-gerg:s FZH:DZKB\JG B
1840 ab 1305 ol 350 WV R er75 sangs) D:l‘ war\pe:on;;:r:.».e; KV tx #1 €1 Upgrade to 1107 Armps {555 ACSS) £9.33M
Gunerls): OTP, ¥CEL n Wahpeton 230/115 EV tx #1 £ parede to 1107 Amps {558 ACSS) 560.33M
43.88 Miles
Split Rock-White 345 EV line 1
at 100% of 717 MVA {1200 amps) Open 601045 FRANKLN 3 345 601050 HELENAS3 3451 54
Oineris): XCEL Open 601045 FRANKLN 3 345 601050 HELENAS3 3452 i
~4 Miles
Wahpeton-Frontier 230 kv
at 123% of 265 MVA (B65 amps)
1850 e g "l Open Sheyenne-Maple River 230 20
Owneris): MPC
44 Miles
Wahpetan-Frontier 230 kv
at 123% of 265 MVA (EES amps)
1525 el Open Sheyenne-Audubon 230 kv B4
Cwneris): MPC
44 Miles
Sheyenne-Audubor 230 kV
at 110% of 350 MVA {E72 amps)
1995 g Oper Wahpeton-Fergus Falls 230 kv 53

Owneris): OTP, NCEL
4323




Case File -
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CAMP-MH-EHV\Work! Bisorn-Zion\Bison-Zion-PFMH_SUPK_B
CUMP-MH-EHVUWork|Bison-Zion \MUST-Input\MP_MH_EHV sub
CAMP-MH-EHV\Work\Bison-Zion \MUST-Input \MP-MH.man
CAMP-MH-EHV\Work| Bison-Zion | MUST-Input\MP_MH_EHV-W1C con
CAMP-MH-EHV\Wark|Bison-Zion | MUST-Input\MP-MH-Excluge exe

Transfer From: BisonGen
Transfer To: EAST_MISO

Transfer Level: 3

Transfer Goal: 2000 M
Systern Intact DF 5.5
Contingency DF 5.3

L

Tue, 05 Jun 2012 15:32:28

[Trarster MW | Limiting Faciity Gutage DFs  |Remedy Upgrade Estimate
Roseau N-Roseau S Series Caps 500KV
at 110% of 1732 MVA (2000 amps) Open 501046 ALEXSSS 3451 =
0 Crwnerls): XCEL Open 501045 ALEXSSS 3452 23 DEBanback =
Zero Miles
Bison-Maple River 345 kv
i at 110% of 720 MVA (1205 arnps) Open 501045 ALEXSSS 3451 i — -
Cramnen(s): MPC Open 601046 ALEXSS3 345 601067 BISON 3 3452
~10 Miles
Bison-haple River 230 kv
125 aifex £ SHDMVAL1I0 smi) Open Bison-Maple River 345 kv 235 Upgrade to 2408 Amps {2 x 785 ACSS) - $13.5M 139
Owineris): MPC
10.37 Miles
L i et e
125 : 3 = Open Maple River 345/230 kV tx 2 135
E’“"‘:r:':il'e:" Fc Open Maple River 345/230 kV tx 1
Sheyenne-Maple River 230
e at 110% of 459 MVA {1152 arnps) Open 501046 ALEXSS3 345 GOLOE7BISON3 3451 s ST i
Crwnerls): XCEL Open 501046 ALEXSS3 345 GOIOE7BISON3 3452
~7 Miles
5 T:f;;‘:;?;?: by Open 501046 ALEXSS3 345 GOIOETBISON3 3451 55 i i
: Open 501045 ALEXSS3 345 GO1067 BISON 3 3452
Owner(s): OTP
S T:;’;:‘_':;?ﬁi: e Open 601046 ALEXSS3 345 SOLOS7BISON3 3451 R i
i Open 601046 ALEXSS3 345 601067 BISON 3 3452
Owners): OTP
Roseau N-Roseau 5 Series Caps 500 kv
i at 110% of 1732 MV {2000 armps) Oper 601045 ALEXSS3 345 601047 QUARRY3 3451 e S w i
Crwnerls): XCEL Open 501045 ALEXSS3 345 501047 QUARRY3 3452
Zero Miles
Quarry-5t. Cloud 115 kV
8 at 100% of 238 MVA {1200 amps) Open 501010 MNTCELO3 345601047 QUARRY3 3451 53 _—_— i
Crwner}s): XCEL Open 501010 MNTCELO3 345601047 QUARRYS 3452
—% Miles
Center-Heskett 230 kv
= at 1109 of 428 MVA | Open 601046 ALEXSSS 345 601067 BISON3 3451 = i w S i
Crwneris): MPC Open 501045 ALEXSSI 345 GOL10E7 BISON3 3452
22.5 Miles
Bison-Maple River 345 kv Open 601045 ALEXSS3 345 GOIOSTBISON3 3451
&t 110% of 720 MV (1205 amps) Dpen 601045 ALEXSS3 345 601067 BISON3 3452 :
= Owner{s): MPC Change bus EE7033 DORSEYSA 230 load by S04.0MW S8 Uavae tnizao fimg: (Coeducton o) stice
~3 Miles dispateh
sheyenne-Maple River 230 Open SOL04S ALEXSS3 345 E0L0ETBISON3 3451
at 110% of 455 MVA {1152 amps) Open 601045 ALEXSS3 345 GOLOE7 BISON3 3452
o Dwierls): XCEL Change bus GE7033 DORSEYSS 230 load by S04.0MW o Ssrade I {2795 ACSh FH
~7 Miles dispateh
Roseau N-Roseau 5 Series Caps 500KV
i at 100% of 1732 MV A {2000 amps) e Rt s Construct Bison-Brookings 345 kV line | to get s270.00M
Owineris): XCEL 545.1 MW transfer | ST70M
Zero Miles
Qusarry-5t. Cloud
s at 100% of 239 MVA {1200 amps) Open 501010 MNTCELD3 345 601047 QUARRYS 3451 8 o i
Orwnerls): XCEL Open 501010 MNTCELO3 345601047 QUARRYS 3452
& Miles
Roseau N-Roseau 5 Series Caps 500KV
— at 110% of 1732 MVA (2000 amps) Open 501045 ALEXSS3 345 501047 QUARRY3 3451 55 —— -
Crwner(s): XCEL Oper 501045 ALEXSS3 345 601047 QUARRY3 3452
Zero Miles
Roseau N-Roseau 5 Series Caps 500KV
630 atibeeet T3 NVA 1200 anie] System Intact 1B4 Roseau Series Cag 2000 A Limit
Owiners): XCEL
Zero Miles
i T:f;;‘:;?;?: b Open 501046 ALEXSS3 345 GOIOETBISON3 3451 i T i
: Open 501045 ALEXSS3 345 GO1067 BISON 3 3452
Owner(s): OTP
ik T:;’;:‘_':;?ﬁi: ol Open G01045 ALEXSSS 345 EOIOETBISONI 3451 R i
i Open 601046 ALEXSS3 345 601067 BISON 3 3452
Owners): OTP
Maple River 345/230 kv tx 1
765 at 125% of 336 MVA Open Mapie River 345/230 kV tx 2 143 Upgrate To 572 MVA SE.00M
Owners): OTP
Maple River 345/230 kV 1 2
765 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 143 Upgrace To 672 MVA 5E.00M
Owneris): OTP
Mapie River 345/230 KV tx 2
765 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 143
Owners): OTP
Chuarry-St. Cloud 115 kV Open 501010 MNTCELO3 345 601047 QUARRYI 3451
e at 100% of 239 MVA {1200 amps) Open 501010 MNTCELO3 345601047 QUARRYS 3452 &6 S s TS e o
Chwnerls): XCEL Change bus 667033 DORSEYS: 230 load by 4BE.S MW :
& Miles dispateh
Bison-Maple River 345 kv
=05 at 13056 ot F30 MVA {1205 5] Open Bison-Maple River 230 kv 245
Crwneris): MPC
-3 Miles
Maple River 345230 kY £ 1 Open 601046 ALEXSSS 345 601067 BISON3 3451
S S Open 501045 ALEXSSI 345 GOL0E7 BISON3 3452 a7
oty Oe Change bus 667033 DORSEYS: 230 load by 5040 MW
ﬂisga:cn
Maple River 345/230 KV tx 2 Open 501045 ALEXSS3 345 SOL0E7 BISON3 3451
b e ik Open 601046 ALEXSSS 345 601067 BISON 3 3452 T
Ownerfs). OTP Change bus G57033DORSEYSA 230 load by 5S040 MW
dispateh
Roseal N Roten s Senes Lo 00KV Open 501045 ALEXSS3 345 S01047 QUARAYS 3451
975 St 110k of 1732 KIVA (2000 pmzc) Open 501046 ALEXSSS 345 601067 BISON3 3451 214 DC Runback L]
D"""E":_s XCEL Open Alexandria 345/115 kV Tx
Zero Miles
Roseau N-Roseau S Series Caps 500 kv
o75 AbL 006! 1713 NVAS00C ) Open Ridgeway-Richer 230 kv 192 DC Runback (]




Roseau N-Roseau 5 Series Caps 500KV
at 110% of 1732 MVA {2000 armps)

1000 2 Open Shamnon-Runfing 230 K DC Runback [
Owneris): XCEL
Zera Miles
s uafrlr;;?;i :‘;: Oper 01010 MNTCELD3 345 601047 QUARRYS 3451 i S a
: Open 501010 MNTCELD3 345601047 QUARRYS 3452
Owners): XCEL
Wahpetan-Frontier 230 kv
— 51125% of 265 MV (585 armps) Open 501045 ALEXSSI 345 EOIDETBISON3 3451 s i i
Owneris): MPC Open 501045 ALEXSSS 345 EOIOETBISON3 3452
44 Miles
Maple River 345/230 kv tn 1
1100 &t 125% of 335 MVA Open Bison-Maple River 230 kY 123
Ownerls): OTP
Maple River 345/230 kV 1 2
1100 &t 125% of 335 MVA Open Bison-Maple River 230 kv 123
Owneris): OTP
Coor: Creek-Eohlman Lake 345 kv
1133 3£ 1000 cf 727 VA {1200 ames) Open Caon Creek-Terminal 345 kv 7.7 Upgrage (Terminal Equipmeant) s.50M
Owners): XCEL
~15 Miles
sheyenne-Maple River 230
i 211105 of 453 MVA (1152 amps) Open 501045 ALEXSS3 501047 QUARRYS 3651 163
Owneris): XCEL Oper 501045 ALEXSSI 345 601047 QUARRYZ 3852
~7 Miles
Bison-Maple River 345 kV
s 811105 of 720 MVA {1205 amps) Open 501045 ALEXSSI 345 601047 QUARRYZ 3851 i
Owneris): MPC Dpen 501045 ALEXSS3 345 501047 QUARRY 3452
~3 Miles
sheyenne-Maple River 230
1285 at 1066 of 459 MVA {£157 amp) Open Magle River-Red River 1 35
Owneris): XCEL
~7 Miles
B;i';;:‘::f'i;;::j:s ?1;5 i Open 501045 ALEXSSI 345 601047 QUARRYZ 3851
1770 : Open G01045 ALEXSSS 345 EOIOETBISONI 3451 219
Dwre.n,s_ heiahd Open Alexandria 345/115 EV Tx
~3 Miles
5:::;&;“;:‘;'1?:” ust i) Open 501045 ALEXSSS 345 601047 QUARRY3 3451
1283 : | Open G01045 ALEXSSI 345 EOLOE7BISONI 3451 51
Omasiian A0HL Open Alexandria 345/115 kV Tx
~7 Miles
Conars SRS T Oper SDLCIOMNTCELOZ 34550107 QUARRYS 3451
1305 &t 115% of 448 MVA Oren BEIMIBINICELOS.. A o0ines IMARMY _A%2 124 Upgrace Ta 572 MVA s8.00M
P Change busEE7033DORSEYSS 230 load by 4855 MW
dispateh
Sheyenne-Avtubon 230 KV
133 &t 110% of 350 MVA (872 amps) Open 501045 ALEXSS3 345 SOLOE7 BISONI 3451 s I s
Owneris): OTP, ¥CEL Open S01045 ALEXSSI 345 EOLOETBISONI 3452
43.38 Miles
Frontier-M &p'e River 230 kv
i 5t 136% of 255 MVA (655 amps) Open 501045 ALEXSSI 345 EOIDETBISON3 3451 s i i
Open 501045 ALEXSSS 345 EOIOETBISON3 3452
Wahpetan-Frontier 230 kv Open GO1045 ALEXSSS 345 EOL0ET BISON3 3451
A 3t 123% of 255 MV (865 ames] Oper 501045 ALEXSSI 345 EOLOS7BISON3 3452 e seonutinintin 5 A6 S
Qwneris): MPC Change busEET033DORSEYSS 230 load by S04.0 MW
~44 Miles dispatch
Maple River 345/230 kV x 1
1330 &1 100% of 335 MVA System Intact 2.
Cwners): OTP
Maple River 345/230 KV 0 2
1330 &t 100% of 335 MVA System Intact 54
Owner(s): OTP
Arpin 385/138 KV Tx
1410 at113% of 335 MVA Open Arpin-Rocky run 345 kv B Upgrase To 448 MVA s5.00M
Ownerfs): 531
Spiit Rack-White 345 KV ine 1
1470 aFI00%6 ST MVA LI 200 8] Open Broskings Co - Lyan Co 345 kv 58 Inerease Conductar Temperature s5.00M
Owneris): XCEL
~4 Miles
Sheyenne-Aucuban 230 KV Oper 501045 ALEXSSI 345 EOLOE7BISON3 3451
o 511105 of 350 MVA (872 armps) Open 501045 ALEXSSI 345 E0IDETBISON3 3452 s i O A T A e
Ownerls): OTP, ¥CEL Change busEE7033DORSEYSS 230 load by 5SO4.0 MW
43.33 Miles dispateh
Spiit Rack-White 345 KV ine 1
g 8t 1005 of 717 MVA (1200 amps) Oper S01048LYONCO3 345501042 FRANKLNI 3451 e
Owneris): XCEL Open S01042LYONCO3 345501042 FRANKLNI 3452
~4 Miles
Bisor-Maple River 345 kv
- at 100% of 720 MVA (1205 amps) o gt _
Owners): MPC :
~3 Miles
sheyenne-Maple River 230
PR 3t 1005% of 455 MV (1152 3mps) S itk o
Owneris): XCEL !
~7 Miles
Frontier-Maple River 230 kv Open G01045 ALEXSS3 345 EOLOE7 BISON3 3451
sEsi at 136% of 265 MVA (665 amps) Open 501045 ALEXSS3 3852 _— T —— 5 5
Qwreris): MPC Change busEETO33DORSEYSS 230 load by 5SO4.0 MW : ;
1 Miles sispateh
Spiit Rack-White 345 kV ine 1
i 8t 1005 of 717 MVA (1200 amps) Oper 501042 FRANKLN 3 345 501050 HELEWAS3 3451 s
Owneris): XCEL Open 501042 FRANKLN 3 345 501050 HELEWASS 3452
~4 Miles
Farge-Moorhead 230 kv
i 8t 1105 of 240 MVA (502 amps) Open 501045 ALEXSSS 345 EOLOETBISON3 3451 - SRRk ”
Qwrens] Oper 501045 ALEXSSI 345 EOLOE7BISON3 3452
~11 Miles
Coon Creek-Kohlman Lake 345 kv Open Coon Creek-Terminal 345 kv
i &1 100% of 717 MVA {1200 armps) Oper 501024 TERMINLY 345 605585 TERMIDLY 11010 S

Open 603110 TERMINL? 115 605585 TERMID1Y 1L
Open 605516 TERTER1S 34.5 605585 TERMID1Y 11010




Eln Creek-Monticello 345 kv
at 100% of 1195 MVA (2000 amps)

Open Sherco-Coon Creek 345 kv #1
Open 601011SHERCO 3 345615327 GRE-BUNKER 33451
Open 601019 COONCK3 345 615327 GRE-BUNKER 33451
Open Coon Creek 345/115 KV tx 210

1775 Ownerlsh: XCEL Upgrade to 2190 Amps {2 x 854 ACSE) 553.26M
~18 Miles
Open 515327 GRE-EUNKER 3 345 BS0396 345/230
Oper: 515328 GRE-EUNKER 4 230 BSO386 345/230
Open 615330 GRE-BUNKER T13.8 B50396 345/230
Chisago County 500/345/34.5 kv Tx 210
1B0O at 115% of 1203 MVA Open Chisago County S00/345/34.5 kv Tx 88 157 Upgrade To Beyond Single Tx 525.00M
Owiner|s): XCEL
Chisago County 500/345/34.5 kv Tx 28
1800 at 115% of 1203 MVA Open Chisago County S00/345/34.5 kV Tx £10 Upgrase To Beyond Single Tx 525.00M
Owiners): ¥CEL
Moorhead-Morris 230 kv
1285 at 110% of 232 MVA (E00 amps) Open G01046 ALEXSS3 345601067 BISON3 3451 5a DC Runback 2
Owners): WAPA Open G01045 ALEXSS3 3456 E7BISON3 3452
96 Miles
Wahpetan-Frontier 230 kv -
) a1 1735 of 265 MVA (565 armps) Open 601045 ALEXSS3 345 Et'].\_d? QUARRYI 3451
1990 Open 601046 ALEXSS3 345 601067 BISON3 3451 82

Owneris): MPC
~44 Mil
i

IS KV Tx

Open Alexandria 345
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Transfer MW
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Lirniting Facility

CAMP-MH-EHV\Work! Bisorn-Zion\Bison-Zion-PFMH_SUPK_B
CUMP-MH-EHVIWork|Bison-Zion \MUST-Input\MP_MH_EHV sub
CAMP-MH-EHV\Work\Bison-Zion \MUST-Input \MP-MH.man
CAMP-MH-EHV\Work! Bison-Zion | MUST-Input\MP_MH_EHV-W24 con
CAMP-MH-EHV\Work|Bison-Zion | MUST-Input \MP-MH-Exclude. exc

Transfer From: BisonGen
Transfer To: EAST_MISD

Transfer Level: 3000 MW

Transfer Goal: 2000 MW

Tue, 05 Jun 2012 15:49:09

Cutage

Rernedy

Upgrade Estimate

Rosesu N-Rosesu 5 Series Caps 500 kY
at 100% of 1732 MV A {2000 armps)
Owiners): XCEL

Zero Miles

System Intact

Roseau Series Cap 2000 A Limit

Roseau N-Rosesu 5 Series Caps 500 kY
at 1109 of 1732 MVA (2000 arnps)
Owiner|s): XCEL

Zero Miles

Open 601057 MIDCOMP-N 500 601060 BISON 5001

420

Roseau N-Roseau S Series Caps 500KV
&t 110% of 1732 MVA (2000 amps)
Cuineris): XCEL

Zero Miles

Open 601058 BRKNGCO2 SO0 601058 MIDCOMP-S 5001

Rosesu N-Rosesu S Series Caps 500 kY
at 1109 of 1732 MVA (2000 arnps)
Owiner|s): XCEL

Zero Miles

Open 601057 MIDCOMP-N 500 601052 MIDCOMP-5 500

485

Bison-Maple River 230 kV

at 100% of 520 MVA {1305 amps)
Owierls): MPC

7 Miles

Open Bison-Maple River 345 kv
Open Maple River 345/230 kv tx 2
Open Maple River 345/230kV tx 1

Reconductor to 1946 Amps {1272 ACSS) - 52.58M

Bison-Maple River 230 kV
at 100% of 520 MVA (1305 armps)

10.37 Miles

Open Bison-Maple River 345 kv

Roseau N-Rosesu S Series Caps 500 KV
at 1109 of 1732 MVA (2000 anmps)
Owners): XCEL

Zero Miles

Open 601045 ALEXSS3 345 601047 QUARRYI 3451
Open 501045 ALEXSS3 345601067 BISON3 3451
Open Alexandria 345/115 kV Tx

Rosesu N-Rosesu 5 Series Caps 500 kv
at 110% of 1732 MVA (2000 armps)
Owiners): XCEL

Zero Miles

Opern 601046 ALEXSS3 345 G0LO0E7BISON3 3451

Rosesu N-Rosesu 5 Series Caps 500 kY
at 110% of 1732 MVA (2000 armps)
Owners): XCEL

Zero Miles

Open 667039 RIDGEWY4 230667046 RICHER4 2301

Roseau N-Roseau 5 Series Caps 500KV
at 110% of 1732 MVA {2000 armps)

Open 608627 SHANNON4 230657753 RUNNINGA 2301

Roseau N-Roseau 5 Series Caps 500KV
at 110% of 1732 MVA {2000 amps)

Open SOL04ELYON CO3 345 501048 FRANKLN3 3451
Open SOL04BLYON CO3 345 501049 FRANKLN 3 3452

1B.1

Roseau N-Roseau 5 Series Caps 500KV
of 1732 MVA (2000 amps)

Open 601049 FRANKLN 3 345 601050 HELENAS3 3451
Open 601045 FRANKLN 3 345 GO1050HELENAS3 3452

182

BSO

Rosesu N-Aosesu 5 Series Caps 500 kY
3t 110% of 1732 MVA (2000 armps)
Owiner|s): ¥CEL

Zero Miles

Open 6010465 ALEXSS3 345 601047 QUARRY3I 3451

BSS

Arpin 345/138 KV T
at 113% of 336 MVA
Owneris): 691

Open Arpin-Rocky run 345 kv

Upgrade To 448 MVA - 36M

BOS

Split Rock-White 345 kV fine 1

8t 100% of 717 MVA (1200 amps)
Ownsers): XCEL

~4 Miles

Open 601031 BRKNGCO3 345 60104ELYONCO3 3451

Increase Conductor Temperature

Maple River 345/230 kV tx 1
at 125% of 336 MVA
Owners): OTP

Open Maple River 345/230 kv tx 2

130

Upgrade To 672 MVA - 3EM

Maple River 345/230 kV D 2
at 125% of 336 MVA
Owner(s): OTP

Open Maple River 345/230 kW tx 1

130

Upgrade To 672 MVA - 58M

Sheyenne-Maple River 230

at 110% of 458 MVA {1152 amps)
Owinerns): XCEL

~7 Miles

Open 601057 MIDCOMP-N 500 601060 BISON 5001

sheyenne-Maple River 230

at 110% of 459 MVA {1152 amps)
Owineris): XCEL

~7 Miles

Open 601057 MIDCOMP-N 500 601058 MIDCOMP-5 500 1

Sheyenne-Maple River 230

at 110% of 459 MVA (1152 arnps)
Owneris): XCEL

~7 Miles

Open 601058 BRKNGCO2 500 601059 MIDCOMP-S 5001

1005

Bison-Maple River 345 kv

3t 110% of 720 MVA {1205 amps)
Owiner|s): MPC

~10 Miles

Open 601057 MIDCOMP-N 500 601060 BISON 5001

272

DC Runback

1005

Bison-Maple River 345 kv
at 110% of 720 MVA {1205 amps)

Open 601057 MIDCOMP-N 500 601058 MIDCOMP-5 500 1

1005

Bison-Maple River 345 kv
at 110% of 720 MVA {1205 amps)

Open 601058 BRKNGCO2 500 601052 MIDCOMP-5 5001

272

1075

Bison-Maple River 345 kV
at 1105 of 720 MVA (1205 armps)
Owneris): MPC

~10 Miles

Open Bison-Maple River 230 kv

Uprate to 1778 Amps [Conguctor Rating) - 51M

1lo80

Split Rock-White 345 kV line 1

at 100% of 717 MVA {1200 amps)
Owner|s): XCEL

~4 Miles

Open S01048 LYOW CO3 345 601045 FRANKLN3 3451
Open G01048 LYON CO3 345501045 FRANKIN 3 3452

1140

Sigel-Arpin 138 KV
at 100% of 287 MVA {1201 amps)
Owners): 531

5.23 Miles

Open Arpin-Rocky run 345 kV

52

Upgrade to 1386 Amps {735 ACSS) - 54.16M

55.00M




Split Rock-White 345 kV line 1

8t 100% of 717 MVA (1200 amps)
Owners): XCEL

~4 Miles

Open 601049 FRANKLN 3 345 601050 HELENAS3 3451
Open 601045 FRANKLN 3 345 GO1050HELENAS3 3452

Mapie River 345/230 kV tx 1
&t 125% of 336 MVA
Ownerfs): OTP

Open 601057 MIDCOMP-N 500 601060 BISON. 5001

136

1180

Maple River 345/230 kV b 2
8t 125% of 336 MVA
Dwineris): OTP

Open 601057 MIDCOMP-N 500 601060 BISON 5001

136

1185

Maple River 345/230 kv x 1
at 125% of 336 MVA
Owneris): OTP

Open 601057 MIDCOMP-N 500 601052 MIDCOMP-5 500 1

136

Maple River 345/230 kv tx 1
at125% of 336 MVA
Cwners): OTP

Open 601058 BRKNGCO2 500 601058 MIDCOMP-5 5001

136

Maple River 345/230 kv x 2
at 125% of 336 MVA
Owneris): OTP

Open 601057 MIDCOMP-N 500 601052 MIDCOMP-5 500 1

136

Maple River 345/230 kv tx 2
2t 125% of 336 MVA

Owner{s): OTP

Bison-Maple River 345 kV
2t 110% of 720 MVA {1205 amps)

Opern 601058 BRKNGCO2 500 601052 MIDCOMP-5 5001

136

1350 Open 601046 ALEXSS3 345 601067 BISON3 3451 2.0
Owineris): MPC
~10 Miles
Maple River 345/230 kv t 1

1250 at125% of 336 MVA ‘Open Bison-Maple River 230 kv 112
Cwners): OTP
Maple River 345/230 kv x 2

1290 at 125% of 336 MVA ‘Open Bison-Maple River 230 kv 112
Cwneris): OTP
Sheyenne-Maple River 230

1250 g of AN LIS Sinje) Open S01048 ALEXSS3 345 601067 BISON3 3451 124
Owners): XCEL
~7 Miles
?tei‘:;idfﬁziﬂvﬂ 1]11‘; Open 601045 ALEXSS3 345 601047 QUARRYI 3451

1320 o) { amps) Open 601048 ALEXSS3 345 601067 BISON3 3451 1232

Alexandria ISEVT:

binas Open 345/1. %
G ple R AT RV Open S01045 ALEXSS3 345 601047 QUARRY3 3451
8t 1109 of 720 MVA (1205 amps)

1335 Open S01048 ALEXSS3 345 601067 BISON3 3451 206
Ownerns): MPC

~10 Miles

sheyenne-Maple River 230

81 110% of 453 MVA {1152 amps)
‘Owineris): XCEL

~7 Miles

Mapile River 345/230 kv 1x 1
2t 125% of 336 MVA

Open Alexandria 345/115 kV T

Ogpen Maple River-Red River 115 1

Sheyenne Maple River 130

Owineris): OTP

Open Alexandria 345/115 kY Tx

8t 110% of 453 MVA {1152 armps)
1545 Open Bison 500,345 KV Tx 81 267
‘Dwners): XCEL
~7 Miles
S::: af?:i:eh::: K:::ue 1 Open S01048 ALEXSS3 345 601047 QUARRYI 3451
1550 i) XCEL { amps) Open 601045 ALEXSS3 345 601067 BISON3 3451 08
i Open Alexandria 345/115 kV T»
~4 Miles il >
Bison-Maple River 345 kv
81 110% of 720 MVA {1205 amps)
15680 Open Bison 500,345 KV Tx 81 39.0
Dwneris): MPC ¥
~10 Miles
Maple River 345/230 kv tx 1 Open S01046 ALEXSS3 345 601047 QUARRY3 3451
1585 at 125% of 336 MVA Open 601045 ALEXSS3 345 601067 BISON3 3451 w3
Owneris): OTP ‘Open Alexandria 345/115 EV Tx
Maple River 345/230 kv x 2 Open S01045 ALEXSS3 345 SO1047 QUARRYI 3451
1585 at 125% of 336 MVA Open 601046 ALEXSS3 345 601067 BISON3 3451 3




Split Rock-White 345 EV fine 1
at 100% of 717 MVA (1200 arnps)

1575 2 Oper 501045 ALEXSSI 345 EOLOE7BISON3 3451 207
Owneris): XCEL
~4 Miles
Split Rack-White 345 kV ine 1
1500 St 1000 cf 727 VA {1200 ames) Open 552506 FITHOMP3 345 652105 LELANDOZ 3451
Ownerls): XCEL
~4 Miles
Maple River 345/230 kV x 1
1805 &t 100% of 335 MVA System Intact 85
Ownerls): OTP
Wiaple River 245/230 KV & 2
1805 &t 100 of 338 MVA System Intact B
Owners): OTP
Spiit Rack-White 345 BV ine 1
i &1 100% of 717 MVA {1200 amps) Oper 501042 FRANKLN 3 345 SO10SOHELEWASS 3451 i
Qwieris): XCEL Open 501042 LYON CO3 345501042 FRANKLNI 3451
~4 Miles
Electric Jet-Nelson 345 kV OpeAS K Eu Do A5V
~ at 100% of 1234 MVA {2065 amps) Open EnLIe Al o 8V . . o N .
1850 I Oper 503152 T-CANRS7 1ISE29705WIEN 1151 FET Upgrade 1 2141 Amps {2 %755 ACSS) - 5159.08M 155.0¢
St Open 598342 COCES  £9.0 699201 TIMEERWOLF 62.01
Open 580121 MAUSTOM 59.0E0E333HLTE?  59.01
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kv
- 41 100% of 1234 MVA {2085 amps) Open 503152 T-CANRS7 115539705 WIEN 1151 -
Owreris): Nf& Open 593342 COCES  £9.0 629201 TIMBERWOLF £9.01
~S€ Miles Open 580121 MAUSTOM 52.0 69E333HLTES  52.01
Spiit Rack-White 345 kV ine 1
s 811005 of 717 MVA (1200 amps) Oper 552523 SIDUXFLS 230552505 LETCHERS 2301 i
Open 552513 HANLON 4 230652523 SIOUNFLS 2301
Bisple B 10030 REKE Open Bison 500/345 kW Tx 21
oo 1ol TIGhOA Change bus E67033 DORSEYSS 230 load by 5015 MW cispateh| 2D
Owineris): OTP
Mapie River 345/230 KV tx 2 o e
Lo mm“g:a: ok Change bus E57033 DORSEYSS 230 load by SOLS MW cispateh) i
Spiit Rack-White 345 kY ine 1
1885 at 10056 £ 72T MVA 200 SagE) Oper 501045 ALEXSSE 345 601047 QUARRYZ 3851 205
Owneris): XCEL
~4 Miles
Spiit Rock-White 345 V ine 1 OPENASESE CiuOsie 53
at 100% of 717 MVA (1200 amps) PR Edoc Tl Suiim. e kY ~ . .
1855 b eiag Open 503152 T-CANRST 115 533705 WIEN 51 201
e Oper 598382 COCES  59.0 629201 TIMEERWOLF £2.01
Open 580121 MAUSTOM _59.06SE333HLTE?  52.01
Open AS King-Eau Claire 345 kv
Electric Jet-Nelsan 345 kv Open Eau Claire-Arpin 345 kv
- &t 1005 of 1234 MVA (2065 arnps) Oper 523706 WIEN 11582 -
Qwnerls): NfA Oper 598342 COCES  59.0 523201 TIMEERW) 1
~£ Miles Open 580121 MAUSTOM  59.0 638333 HLT 62
Open 580242 LUBLIN 5.0 580505 LAKEHEAD &
Open AS King-Eau Claire 345 kv
Electric Jet-Nelson 345 kV Open Eau Claire-Arpin 345 kv
s &t 1005 of 1234 MVA {2085 arps) Open 29706 WIEN  1156997105TRATFRD 1151 s
Open 598342 COCES  £9.0 699201 TIMEERWOLF 62.01
Open 580121 MAUSTON 59.0E9E333HLTE?  59.01
Oper 580242 LUBLIN _£2.0 580505 LAKEHEAD £9.01
S Open 501046 ALEXSS3 345 E010E7 BISON3 3451
58 e e Change bus E57033DORSEYSS 230 foad by 5OLS MW cispateh| s
Owmneris): OTP
MapleRiver et B2 Open SO1045 ALEXSS3 345 SO10ST BISON 3 3251
18 sidaalii Change busE57033DORSEYSS 230 foad by SOLS MW cispateh) 0
Owerls): OTP
Maple River 345/230 kV tx 1
1885 &t 125% of 335 MVA Open Bison 500/345 kY Tx 81 125
Owneris): OTP
Waple River 385/230 kV x 2
1885 &1 125% of 335 MvA Open Bisan S00/345 kY Tr 21 125
Owners): OTP
i I Open Eau Claire-Arpin 345 kv
?fiﬁ;z;’;:::;:::;\nss anisd Open 523705 WIEN 115 6997105TRATFRD 1151
1835 i * Open 593342 COCES  £9.0629201 TIMBERWOLF £2.01 28
s Oper 580121 MAUSTON 52.0 63E333HLTE?  53.01
SHMEES Open 520242 LUBLIN 0 £30505 LAKEHEAD
Electric Jot-Nelson 345 kY DS e L - i
S0 A IS NIVA R S Dper SSSTOSWIEN  11SESSTIOSTRATFRD LS1
1835 et Open 593342 COCES  £9.0 629201 TIMEERWOLF £62.01 28
i Oper 580121 MAUSTON 62.0 63E333HLTEZ  52.0
Oper 580242 LUBLIN 530 530505 LAKEHEAD 59.01
Roseau N-Rosean 5 Senies Caps 500 KV
8t 1109 of 1732 MVA (2000 amps) Open S01045 ALEXSS3 345 SOLOSTEISONS 3451
SR Ownrerls): XCEL Change bus 667033 DORSEYSS 230 load by SOL.5 MW sispateh| e
Zern Miles
Electric Jet-Nelson 345 kv
_ &t 100% of 1234 MVA (2065 arnps) Open AS King-Eau Claire 345 kv )
i Owinerns): N/a Open Eau Clgire-Arpin 345 kv =1
=56 Miles
e —— Open Wahpeton-Fergus Falls 230 kv
B R Open Wahpeton-Frontier 230 kv
1725 : . Open 520131 WAHPETIY 230520323 WAHPETNS 2301 13s
SameiEh A Open 520191 WAHPETIY 230520223 WAHPETN? 1151
AW Open 520122 WAHPETHS 416620191 WAHPETLY 2301
Electric Jet-Nelson 345 kV
~ at 100% of 1234 MV A {2065 anmps) . . .
1758 Crmeriel WA Open Eau Claire-Arpin 345 kv 27
-6 Miles
sheyenne-Maple River 230
_ 811105 of 453 MVA (1152 amps) ) ) _
1750 OuBileR AR Open Frontier-Maple River 230 kv 13
~7 Miles
Ehe\'enne-lv'aple River 230
1750 AL LA VA I o) Open Wahpeton-Frontier 230 kv 3s
Owner|s): XCEL
~7 Miles
Wa I-pe:or--Fan'.ier 230 kV
at 123% of 265 MVA (665 annps) - -
1835 Open 501057 MIDCOMP-N  SOOSDI0S0BISON 5001 9B DC Runback [

Owiners): MPC
~44 Miles




Wahpeton-Frontier 230 kv
at 123% of 265 MVA (565 arnps)

1835 - Oper: 501058 BRKNGCO2 500 601059 MIDCOMP-S 5001 28 DC Runback o
Cwnerls): MPC
44 Miles
Wahpetan-Frontier 230 kv
1835 e 123?5 ot 265 VA {553 ames] Open 501057 MIDCOMP-N 500 601052 MIDCOMP-5 50 2B DC Runback o
Ownerls): MPC
—44 Miles
Electric Jet-Nelsan 345 kv Open Arpe Rocky ue jﬁ_w L)
) ot 1005% of 1732 MVA (2085 amgs) Open £99241 POE 138 _35.599939 SAL138 13B1 ]
1840 Chuetverls). W7 Open S98948 HOLYWODOD  13B 699241 POE 138 127
i Open §98342COCED  £9.0 699501 TIMBERWOLF £2.01
Oper 99706 WIEN 115 600710 STRATFRD 1151
Electric Jot-Nelsan 345 kv
at 100% of 1234 MVA (2065 amps) Open AS King-Eau Claire 345 kv —_—
Cwnenis): NAA Oper 01028 EAUCL3 345 502021 EAU CLAS 1519
56 Miles
Sheyenne-Maple River 230
1860 at 10@“ of 455 MVA {1152 amps) System intact
Owner{s): XCEL :
-7 Miles
Bisor-Maple River 345 kv
at 100% of 720 MVA {1205 amps) . s -
System Intact 17.1
Cwneris): MPC
~10 Miles
Bison-Maple River 345 kv
1815 e lm?{' ot TID VA {1205 ames) Open 601031 BRKNGCO3  3456004ELYONCO3 3451 1ED
Ownerls): MPC
~10 Miles
Sheyenne-Audubon 230 kv
1825 8t 11006 of 150 VA f0T s Oper: S01045 ALEXSS3 345 601067 BISON3 3451 E1 DC Runback o
Cwner(s): OTP, XCEL
43.88 Miles
Rosesu N-Rosesy 5 Series Caps 500 kY
iR at 110% of 1732 MVA {2000 arnps) Open 501045 ALEXSS3 345 501047 QUARRYI 3451 T
Ownens): NCEL Change bus 667033 DORSEYSS 230 load by 5015 MW gispatch
Zero Miles
Bisor-Maple River 345 kv
RRE at 110% of 720 MVA (1205 amps) Open G01046 ALEXSS3 345 601047 QUARRY3 3451 .
Cwneris): MPC Open 01010 MNTCELO3 345601047 QUARRY3 3451
10 Miles
Split Rock-White 345 kV line 1
S at 100"4 of 717 MVA {1200 amps) A T a3
Owneris): XCEL >
4 Miles
Bisor-Maple River 345 kv
1250 ot 110*.24_ o IO MVA (205 5ag) Open G01045 ALEXSS3 345 601047 QUARRY3 3451 1E5
Cwneris): MPC
10 Miles
Split Rock-White 345 KV fine 1
s at 100% of 717 MVA (1200 smps) Open 501046 ALEXSS3 345501067 BISON3 3451 e

Ownens): XCEL
Ziuies

Change bus EEF033DORSEYSE 230 load by 501.5 MW dispatch|




Case File -
Sub File -
Mon File -
Con File -
Exc File -

rr———
Transfer MW

CAMP-MH-EHV\Work! Bisorn-Zion\Bison-Zion-PFMH_SUPK_B
CUMP-MH-EHVIWork|Bison-Zion \MUST-Input\MP_MH_EHV sub
CAMP-MH-EHV\Work\Bison-Zion \MUST-Input \MP-MH.man
CAMP-MH-EHV\Work! Bison-Zion | MUST-Input\MP_MH_EHV-W2E.con
CAMP-MH-EHV\Wark|Bison-Zion | MUST-Input\MP-MH-Excluge exe

Transfer From: BisonGen

Transfer To: EAST_MISO

Transfer Level: 30

MW

Transfer Goal: 2000 MW

System Intact DF 536
Contingency DF 5.3

Tue, 05 Jun 2012 16

3 Miles

dispateh

Limiting Facility Cutage DF% Remedy Upgrade Estimate
Rosesu N-Rosesu 5 Series Caps 500 kY . _

; at 110% of 1732 MVA {2000 armps) AiSEETA e S 7 w

-1145 Change bus 667033 DORSEYSE 230 load by 4545MW 67 Roseau Series Cap 2000 A Limit

Owiners): XCEL :
Zero Miles hpteh
Roseau N-Rosesu 5 Series Caps 500 kY

- st 1005 of 1732 MVA (2000 armgs) b i
Owiner|s): XCEL
Zero Miles
Bison-Maple River 230 kV

50 4L L0 £E 320 MV (1205 amips) Oper: Bison-Maple River 345 kv 217 Upgrade to 2367 Amps {2 x 795 ACSS) - S13.9M 139
Cwinerls): MPC
10.37 Miles
Bﬁ'ﬁ;ﬂ?;'zz:s:;?;‘ns shicsl Oper Bison-Maple River 345 kv

50 5 g 2 Open Maple River 345/230 kW tx 2 217
le‘el'\fs. - MPC Open Maple River 345/230 kv tx 1
10.37 Miles
F:_’::;é"j';;?;;ji?i;:;z;:?f i Open G01046 ALEXSSI 345 S01047 QUARRYZ 3451

95 5 ) ’ Open S01045 ALEXSS3I 345601067 BISON3 3451 o
unerish NCEL Open Alexandria 385/115 kV T
Zero Miles
Rosesu N-Rosesu S Series Caps 500 kY

1 120006 17 DL 200 g Open 601046 ALEXSS3 345 GDLOE7BISON3 3451 26.6
Zero Miles
Roseau N-Rosesu S Series Caps 500 KV

250 o llu?é SELTI2 MY A 000 ) Open 667039 RIDGEWY4 230 657046 RICHER4 2301 25
Ownerls): XCEL
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kv

75 - 110?‘_ S LNV 2000 2 Open 608627 SHANNON4 230 657753 RUNNINGA 2301 pr ]
Oweris): XCEL
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kY

35 a: 11&?“ ofLE TR MVA PO00 anps) Open 01046 ALEXSS3 345 601047 QUARRY3I 3451 255
Oweneris): XCEL
Zero Miles
Rosesu N-Rosesu 5 Series Caps 500 kv

135 at 110% of 1732 MVA {2000 amps) Open 601045 ALEXSS3 345 601047 QUARRY3I 3451 255

Open 601010 MNTCELO3 345601047 QUARRYI 3451

Rosesu N-Rosesu 5 Series Caps 500 kY

375 BTLHEX of IR N LT amge) Oper 502013 ROSEAL 4 230EETO4E RICHER S 2301 1ns
Rosesu N-Rosesu 5 Series Caps 500 kv

375 of 1732 MVA (2000 anmps) Open 602013 ROSEAU 4 230657757 MORANVIE 2301 225

Open 602013 ROSEAU 4 230667046 RICHER 4 2301

Rosesu N-Aosesu 5 Series Caps 500 kY

3E0 o llG‘Z‘é.Df 1732 MVA 000 ) Open 602013 ROSEAU 4 230657757 MORANVIA 2301 225
Owneris): XCEL
Zero Miles
Maple River 345/230 kv tn 1

410 at 125% of 336 MVA Open Maple River 345/230 kW tx 2 164 Upgrade To 800 MVA - 550 9
Owneris): OTP
Maple River 345/230 kv Ix 1

410 at 125% of 336 MVA Open Maple River 345/230 kW tx 2 16.4
Ownenis): OTP
Maple River 345/230 kV 1 2

410 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 164 Upgrade To 800 MVA - 33M 9
Owneris): OTP
Mapbe River 345230 kv tx 2

410 at 125% of 336 MVA Open Maple River 345/230 kV tx 1 1E4
Owners): OTP
Bison-Maple River 345 kv

535 at 110:3‘9 of 720 MVE {1205 adies) Open Bison-Maple River 230 kv 282 Uprate to 2017 Amps {Conductor Rating) - 1M 1
Ownerls): MPC
~10 Miles
Sheyenne-Maple River 230

600 o 11\]?5_ of ASTMVA IR S Open 501045 ALEXSS3 345601067 BISON3 3451 188 DC Runback
Owiner(s): XCEL
~7 Miles
Bison-Maple River 345 kV

610 o IID%IOF 20 MVA (1205 amps) Open 601046 ALEXSS3 345601067 BISON3 3451 272
Owiners): MPC
~10 Miles
5::::;:_1}";;‘;'i’il_:el.r__?__j:; ammps) Open S01045 ALEXSS3 047 QUARRY3 3451

615 s i Open 601046 ALEXSS3 LOE7 BISON3 3451 1.6 Upgrade to 1920 Amps {1192 ACSS) - 59.24M 224
Drvr.e.n_s_l: Ll Open Alexandria 345
~7 Miles
B;:‘i'l'ma;'i;":?:?__?;s i Open 501045 ALEXSSI 345 601047 QUARRYZ 3451

B35 Creneris): MPC i : Open 601045 ALEXSS3 E7BISON3 3451 268
s Open Alexandria 345,
Maple River 345/230 kv Ix 1

700 at 125% of 336 MVA Open Bison-Maple River 230 kv 141
Owrers): OTP
Maple River 345/230 kV 1 2

705 at 125% of 336 MVA Open Bison-Maple River 230 kv 141
Owners): OTP
Mapbe River 345/230 kv tx 1

7ES at 125% of 336 MVA Open S01045 ALEXSS3 345601067 BISON3 3451 136
Owneris): OTP
Maple River 345/230 kV tx 2

7ES at 125% of 336 MVA Open 601046 ALEXSS3 345 6D10E7 3451 X
Owners): OTP
e e Open 501046 ALEXSS3 345601067 BISON3 3451

E10 e T E s L Change bus BET033 DORSEYSS 230 load by 4545 MW 2732
Owneris): MPC




Maple River 345/230 kv tx 1

Open 601045 ALEXSS3 345 601047 QUARRY3I 3451

Sheyenne-Maple River 230
8t 110% of 453 MVA (1152 amps)
‘Owiner(s): XCEL

=7 Miles

Ogpen Maple River-Red River 1151

B10 at125% of 336 MVA Open 601046 ALEXSS3 345 GOLOE7BISON3 3451 134
Ownerls): TP Open Alexandria 345/115 kV Tx
Maple River 345/230 kv o 2 Open 601045 ALEXSS3 345 601047 QUARRY3 3451
BIS at 125% of 336 MVA Open 601045 ALEXSS3 345 G01067 BISON 3 3451 134
Open Alexandia 345/115 kV Tx

157

Arpin 325/138 kV Tx
2t 113% of 336 MVA
Owineris): 591

heyerne-Maple River 230
8t 1105 of 453 MVA {1152 amps)
‘Owners): XCEL

~7 Miles

Open Argin-Rocky run 345 KV

Opern 601031 BRKNGCO3 345601067 BISON3 3451

Upgrage To 550 MVA - 57.5M

QES

Mapie River 345/230 kV tx 1
&t 100% of 336 MVA
Ownerfs): OTP

Systern Intact

108

Q65

Maple River 345/230 kV tx 2
3t 100% of 336 MVA

Bison-Maple River 345 kv
at 110% of 720 MVA (1205 armps)
Dwneris): MPC

~10 Miles

Systerm Intact

Open 601031 BRKNGCO3 345601067 BISON3 3451

108

272

heyenne-Maple River 230
8t 1109 of 453 MVA (1152 amps)
‘Owiner|s): XCEL

=7 Miles

Open Wahpeton-Fergus Falls 230 kv
Open Wahpeton-Frontier 230 kv

Open 620191 WAHPETLY 230 620329 WAHPETNS 2301
Open 620191 WAHPETLY 230 520225 WAHPETN? 1151
Open 520123 WAHPETNS 416 620191 WAHPETLY 3301

Sheyenne-Maple River 230

8t 110% of 453 MVA {1152 armps)
‘Dwners): XCEL

~7 Miles

Open Frontier-Maple River 230 kv

heyerne-Maple River 230
8t 1105 of 453 MVA (1152 armps)
Owners): XCEL

~7 Miles

Open Wahpeton-Frontier 230 kv

Sigel-Arpin 138 kV
8t 100% of 287 MVA {1201 amps)
Dwneris): 631

5.23 Miles

Open Argin-Rocky run 345 kK

53

Upgrate to 1405 Amps {795 ACSS) - 54.18M

heyerne-Maple River 230
at 110% of 453 MVA (1152 armps)
Owineris): XCEL

~7 Miles

Open 601045 ALEXSS3 345 601047 QUARRY3 3451
Open 601010 MNTCELO3 345601047 QUARRY3 3451

sheyenne-Maple River 230
81 110% of 453 MVA {1152 amps)
‘Owineris): XCEL

~7 Miles

Sheyenne-Maple River 230

at 110% of 453 MVA (1152 armps)
‘Owneris): XCEL

~7 Miles

Bison-Maple River 345 kv
8t 1109 of 720 MVA (1205 amps)
Ownerns): MPC

~10 Miles

Open 601045 ALEXSS3 345 601047 QUARRY3I 3451

Open Farge-Jamestown 230 KV ckt 1

Open 601046 ALEXSS3 345 601047 QUARRY3I 3451
Open 601010 MNTCELO3 345601047 QUARRYI 3451

138

238

Sheyenne-Maple River 230
8t 100% of 453 MVA (1152 amps)
Dwners): XCEL

=7 Miles

Systerm Intact

150

1185

Bison-Maple River 345 kv

8t 1109 of 720 MVA (1205 amps)
Ownerns): MPC

~10 Miles

Open 601046 ALEXSS3 345 601047 QUARRY3I 3451

238

Maple River 345/230 kv tx 1
8t 125% of 335 MVA

Cwneris): OTP

Open 601031 BRKNGCO3 345601067BISON3 3451

136

Maple River 345/230 kV i 2
at 125% of 336 MVA
Owneris): OTP

Open 601031 BRKNGCO3 345601067BISON3 3451

136

Bison-Maple River 345 kv

at 100% of 720 MVA (1205 armps)
Dwnerns): MPC

~10 Miles

Sheyenne-Auduborn 230 kV

&t 110% of 350 MVA {ETS anps)
OQwneris): OTP, ¥CEL

43.88 Miles.

Systern Intact

Open 601046 ALEXSS3 345 G0LOE7BISON3 3451

74

DC Runback

75

418




Bison-Maple River 345 kv
2t 110% of 720 MVA {1205 amps)

1315

Bison-Maple River 345 kv
8t 1109 of 720 MVA (1205 anmps)
Dwiner(s): MPC

~10 Miles

Open Forbes Jel-Forbes 230 kv

Open Buffalo 385/115 kV tx

1285 Guwneris): MPC Open 601067 BISON3  345602050BIS0N4 2302 34
=10 Miles
Bison-Maple River 345 kV
1285 a1kl U NVA (LD ame) Open 601067 BISON3  345602050BISON4 2301 34
Dwners): MPC
~10 Miles
Open 608550 FORELICT 230 508551 FORELITRS 3451
Bison-Maple River 345 kv Open Forbes S00/230 ke Tx
S 8t 1109 of 720 MVA {1205 armps) Open Forbes Jet-Forbes 230 kv i
Owneris): MPC Open 608552 FORB2ICT 230 608553 FORB2ZTRS 3451
~10 Miles Open Forbes S00/230 kv Tx

Sheyenne-Audubon 230 kY
&t 110% of 350 MVA (ETS armps)
‘Owineris): OTP, XCEL

43.38 Miles

Open 601048 ALEXSS3 345 601047 QUARRYI 3451
Open 601046 ALEXSS3 345 601067 BISON3 3451
Open Alexandria 345/115 EV Tx

Upgrate to 1106 Amps {556 ACSS} - 556.17M

‘Wahpeton-Frontier 230 kV

1 1235 of 265 MVA (555 armps)
Owiners): MPC

~44 Miles

Maple River 345/230 kv tx 1

Open 601046 ALEXSS3 345601067 BISON3 3451

Open 601045 ALEXSS3 345 601047 QUARRY3I 3451

100

DC Runback

Mapie River 345/230 kV tx 1

Wahpeton-Frontier 230 kv
2t 123% of 255 MVA (565 arnps)

81 125% of 336 MVA
Owneris): TP

Open S01046 ALEXSS3 345 601047 QUARRY3 3451
Open G01045 ALEXSS3 345 601067 BISON3 3451
Open Alexandria 345/115 KV Tx

Open 601067 BISON3 345E602050BISON4 2302

230 SRR TE NN Open 601010 MNTCELO3 345601047 QUARRYI 3451 U
Cwners): OTP
IMaple River 345/230 kV x 1

1365 at 125% of 336 MVA ‘Open 501045 ALEMSS3 345 601047 QUARRY3 3451 118
Owneris): OTP
Biple Mo 0N S LYY Open G01045 ALEXSS3 345 601047 QUARRY3 3451

i ki sl ek Open S01010 MNTCELO3 345601047 QUARRYI 3451 i
Owineris): OTP
Muple e 23/ T M2 Open S01048 ALEXSS3 345 601047 QUARRY3 3451

AL at1a5k pt O MV Open 601010 MNTCELO3 345601047 QUARRYI 3451 L9
Owneris): OTP
Saple Hney IS 1D Open 601045 ALEXSS3 345 601047 QUARRY3 3451

130 e ol Open 601010 MNTCELO3 345601047 QUARRYI 3451 12
Owneris): OTP
Maple River 345/230 kV b 2

1365 8t 125% of 336 MVA Open 501045 ALEMS53 345 601047 QUARRYI 3451 19
Dwineris): OTP
Mapbe River 345/230 kv tx 1

1370 at 125% of 336 MVA Open S01045 ALEMS53 345 601047 QUARRYI 3451 18
Owiner(s): OTP
Maple River 345/230 kv tx 2

1370 at125% of 336 MVA Open 501045 ALEMS53 345 601047 QUARRYI 3451 1189

Maple River 345/230 kV x 1
at 125% of 336 MVA
Dwineris): OTP

Open 601067 BISON3 345602050BISON4 2301

Maple River 345/230 kV tx 1
8t 125% of 335 MVA

Cwneris): OTP

Open 601067 BISON3 345602050EISON4 2301

Maple River 345/230 kV o 1
at 125% of 336 MVA
Cwneris): OTP

Open 601067 BISON3 345602050BISON4 2302

Maple River 345/230 kv tx 2
at125% of 336 MVA
Cwners): OTP

Open 601067 EISON3 345602050BISON4 2302

56.17

Maple River 345/230 kv x 2
at 125% of 336 MVA
Owineris): OTP

Open 601067 BISON3 345602050BISON4 2301

Maple River 345/230 kV o 2
at 125% of 336 MVA
Owneris): OTP

Open 601067 BISON3 345602050BISON4 2302

Mapie River 345/230 kV tx 2
&t 125% of 336 MVA

Open 601067 BISON3 345602050BISON4 2301




‘Quarry-5t. Cloud 115 EV

8t 1009 of 238 MVA {1200 armps)
‘Owineris): XCEL

~S Miles

Open 601010 MNTCELO3 345601047 QUARRYI 3451

Split Rock-White 345 kV line 1

8t 1009 of 717 MVA (1200 anmps)
‘Owiner|s): XCEL

~4 Miles

Frontier-Maple River 230 kv

Open 601031 BRKNGCO3 345 60104BLYONCO3 3451

Uprate to 1316 Amps {Terminal Equiprnent) -
50.5M

at 136% of 265 MVA (665 amps)
1540 Ouneris): MPC Open G01045 ALEXSS3 345 601057 BISON3 3451 0.0 OC Runback
~11 Miles
‘Open AS King-Eau Claire 345 kv
Electric Jot-Nelsan 345 kv Open Eau Cisire-Argin 345 kY
1655 LG of 1SS MVA 2063 amps Open 603152 T-CRNRST 115699706 WIEN 1151 130 Upgrase to 2140 Amps (2 x795 ACSS) - 5158.04M 155,04
?""e':‘s]: Wik Open §98342 COCES  §9.0 620001 TIMEERWOLF £9.01
SRS Open 680121 MAUSTON E0.0E0B333HLTES  69.01
GO1067 BISON 3 345 602050 BISOM 4 2301
1580 at 115% of 336 MVA Open Bisan-Maple River 345 kv 108 Upgrade Ta 448 MVA - 36M &
Dwiners): XCEL
EOL067BISON 3 345 602050 BISOM 4 2301 ‘Open Bison-Maple River 345 kv
1650 at 115% of 336 MVA Open Maple River 345/230 kV tx 2 108
‘Ownens): XCEL Open Mapile River 345/230 kv tx 1
601067 BISON 3 345 502050 BISOM 4 2302
1860 at 115% of 336 MVA ‘Open Bison-Maple River 345 kv 108 Upgrace To 448 MVA - 35M 3
‘Owiner]s): XCEL
SOL067BISON 3 345 S02050 BISOM 4 2302 Open Bisan-Maple River 345 kv
1660 at 115% of 336 MVA Open Maple River 345/230 kV tx 2 108
‘Crwneris): XCEL Open Maple River 345/230 kV tx 1
Electric Jet-Nelson 345 kv ‘Open Eau Claire-Arpin 345 kv
&t 100% of 1234 MVA (2065 amps) Open 603152 T-CRNRST 115699706 WIEN 1151
265D Owens): NfA Open §98342 COCES  §9.0 620001 TIMEERWOLF £9.01 o
~56 Miles Open 680121 MAUSTON E0.0E9B333HLTES  69.01
‘Open AS King-Eau Claire 345 kv
Electric Jet-Nelson 345 kv ‘Open Eau Claire-Arpin 345 kv
&t 100% of 1234 MVA (2065 amps) Open §99706 WIEN 115690710 STRATFRD 1151
2675 Owners): NfA Open §98342 COCES  §9.0 620001 TIMEERWOLF £9.01 .
56 Miles Open 680121 MAUSTON E0.0E0B333HLTES 69.01
Open 680242 LUBLIN  £95.0 680505 L £9.01
Open AS King-Eau Claire 345 kv
Electric Jot-Nelson 345 kv ‘Open Eau Claire-Arpin 345 kv
&t 100% of 1234 MVA (2065 amps) Open §99706 WIEN 115695710 STRATFRD 1151
1hoy Owner(s): NfA Open 698342 COCES  §9.0 699201 TIMBERWOLF £9.01 L8
~56 Miles Open 680121 MAUSTON 60.0E9B333HLTES 69.01
Open 680242 LUBLIN  £5.0 680505 L £5.01
‘Open Eau Claire-Arpin 345 kv
EXelie It NeRIMIn 1Y Open §99706 WIEN 115 699710 STRATFRD 1151
1700 ot 100G of 1234 VA 12065 amps) Open §98342COCES  §9.0 629001 TIMBERWOLF £9.01 127
Dwnef_{s]: LY Open 680121 MAUSTON 69.0 ESE333HLT 68 69.01
i Open 680242 LUBLIN  £5.0 580505 LAKEHEAD 68.01
‘Open Eau Claire-Arpin 345 kv
EEcineICEHeRoN I8 RY Open §99706 WIEN 115690710 STRATFRD 1151
1700 ot 10056 of 1233 MV $2005 ) Open §98342 COCES  §9.0 620001 TIMEERWOLF £9.01 127
Dvmen:{s]: LY Open 680121 MAUSTON 69.0 6SE333HLT 68 69.01
e Open 680242 LUBLIN  £9.0 580505 LAKEHEAD 68.01
Mapie River-Red River 115 1
‘at 110% of 318 MVA {159 amps) ‘Open Theyenne-Maple River 230
1710 Ouneris): XCEL Open Frontier-Maple River 230 kv 67 Upgrage to 1854 Amps {1192 ACSS) - 54.62M 462
-6 Miles

Electric Jct-Nelson 345 kv

at 100% of 1234 MVA (2065 amps) Ogen AS King-Eau Claire 345 KV
D Owner(s): N/A Open Eau Claire-Arpin 345 kv 134
~SE Miles
Fargo-Moarhead 230 kv
2t 110 of 240 MVA (502 arnps)
1740 e Warh Open 01046 ALEXSS3 345 G0LOE7BISON3 3451 50 DC Runback
~11 Miles
Frontier-Maple River 230 kv
i b e s ] Open 501045 ALEXSS3 345 601047 QUARRYS 3451
1740 iy i Open 501045 ALEXSS3 345 E0I0S7BISON3 3451 9.6 Reconductor to 824 Amps (795 ACSS}-52.2M 22
g Open Alexandria 345/115 kV Tx
Split Rock-White 345 kY line 1
2t 100% of 717 MVA {1200 amps) Open SO1048LYONCO3 345 501049 FRANKLN 3 3451
0 Duwineris): XCEL Open 01048 LYON CO3 345 501049 FRANKLN 3 3452 164
~4 Miles
Electric Jc-Nelson 345 kV
2t 100% of 1234 MVA (2085 amps) ) :
1755 PG R Ogen Eau Claire-Arpin 345 KV 126

~5E Miles




Fargo-hMoorhead 230 kv
2t 110% of 240 MVA (502 arnps)

Open 601045 ALEXSS3 345 601047 QUARRY3I 3451

Upgrate to 702 Arnps {336 ACSS) - S13.85M

1386

1720 Oper S01045 ALEXSS3 345 E0LOSTEISON3 3451
Crsimerfsl WAEA Open Alexandria 345/115 KV Tx
~11 Miles
Frontier-Maple River 230 kv
81 100% of 265 MVA {555 amps) T o
Dwners): MPC

~11 Miles

Wahpeton-Frontier 230 kv

3t 1009 of 265 MVA {565 armps)
Owineris): MPC

44 Miles

‘Wahpeton-Frontier 230 kV

3t 1235 of 265 MVA (555 amps)
Dwiners): MPC

~44 Miles

Open 601031 BRKNGCO3 345601067BISON3 3451

Electric Jet-Nelson 345 kY Spen Arpis Rorky nee Ja
T . Dpen 595241 POE 138 13B59993935AL138 1381
1850 omedel i Open £92943 HOLYWOOD 138 599241PDE138 1381 127
i Dpen 598342 COCES  69.0520001 TIMEERWOLF £9.01
Open 599705 WIEN 115 609710 STRATFRD 1151
Electric Jot-Nelsan 345 KV
s 4t 100% of 1234 MVA {2085 amps) Dpen AS King-Eau Claire 345 kv o
Dwnens): Nf& Oper S01028EAUCL3 345502021 EAUCLAS 1518
~56 Miles
R Dpen Wahpeton-Fergus Falls 230 kv
s S e Open Wahpeton-Frontier 230 kv
1855 gy Dpen 520191 WAHPETLY 230520328 WAHPETNS 2301 53
g i Open 520191 WAHPETIY 230520229 WAHPETNT 1151
Open 520120 WAHPETNS 416 620161 WAHPETLY 2301
Split Rock-White 325 kV fine 1
P 81100% of 717 MVA (1200 amps) Open 501048 FRANKLN 3 345 501050 HELENAS3 3451 G
Ownerls): XCEL Dpen 501042 FRANKLN 3 345 501050 HELENAS3 3452
~4 Miles
Wahpetan-Frontier 230 kv
4t 123% of 255 MVA (555 amps)
1800 s b Dpen Sheyenne-Mapie River 230 a1

44 Miles

‘Wahpeton-Frontier 230 kv
at 1235 of 265 MVA (EES arnps)
Owner(s): MPC

~44 Miles
oo

Open Sheyenne-Acdubon 230 kv




Case File -
Sub File -
Mon File -
Con File -
Exc File -

Transfer MW
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\MP-MH-EHV\Work\Bison-Zion\Bison-Zion-PFIMH_SUPE_E_\W!
\MP-MH-EHVWork\Bison-Zion\MUST-Input\MP_MH_EHV.sub
MP-MH-EHV\Work!\Bison-Zion \MUST-Input\MP-MH.fmon

MP-MH-EHVIWork\Bison-Zion \MUST-Input\MP_MH_EHV-WEA_con
\MP-MH-EHV\Work\ Bison-Zion\MUST-Input\MP-MH-Exclude.

Transfer Fram: BisonGen

Transfer To: EAST_MISO

Transfer Level: 3000 MW
Transfer Goal: 2000 MW

Systeen Intact DF 5.%
Contingency DF 5.%

Tue, 05 Jun 2012 16:10:21

Limiting Facility Outage = Remédy Upgrade Estimate
Arpin 345/138 kV Tx
760 at 113% of 336 MVA Open Arpin-Rocky run 345 kV 6.0 Upgrade To 550 MVA - 57.5M 7.5
Owiner(s): 531
Coon Creek-Kohlman Lake 345 kv
- at 100% of 717 MVA (1200 amps) Open Coon Creek-Terminal 345 K - Upgrade to 1337 Amps {Terminal Equipment) - _
Crwineris): XCEL 50.5M
~15 Miles
Sigel-Arpin 138 KV
. at 100% of 287 MVA {1201 amps) 5 i 3 %
1015 Owners): 691 Open Arpin-Rocky run 345 KV 52 Upgrade to 1411 Amps {795 ACSS) - 54.18M 418
5.23 Miles
Rosesu W-Rosesu 5 Series Cape 500 kY
o P e Open 601057 MIDCOMP-N 500 501060 BISON 5001 214 DC Runback
Cwineris): XCEL
Zero Miles
Rosesu N-Aosesu S Series Caps 500 kY
i at 110% of 1732 MV A {2000 amps) = s e,
1085 etz KCEL Open 601058 BRKNGCO2 500 501058 MIDCOMP-5 500 1 214
Zero Miles
Rosesu W-Rosesu 5 Series Cape 500 kY
N at 110% of 1732 MVA {2000 amps) i __
1085 Open 601057 MIDCOMP-N 500 501058 MIDCOMP-5 500 1 214
Bison-Maple River 230 kV . R
2 at 100% of 520 MVA {1305 amps) Open Sisoe-hs fyple Rrer 90KV, = pst A
1150 Ozl MPC Open Maple River 345/230 kW tx 2 Reconductor to 1510 Amps (1272 ACSS) - 52.55M 258
10,37 Miles Open Mapie River 345/230 kv tx 1
Bison-Maple River 230 kv
. 8t 100% of 520 MVA (1305 amps) . .
1180 Qwnerls): MFC Open Bison-Maple River 345 kv
10.37 Miles
Roseau N-Rosesu 5 Series Caps 500 kY
" at 110% of 1732 MVA (2000 annps) Open 601046 ALEXSS3 345 GDILOE7BISON3 3451
e Owmner|s): XCEL Open 601046 ALEXSS3 345 GDLOE7BISON3 3452 Ak
Zero Miles
Quearry-5t. Cloud 115 KV
at 100% of 235 MVA {1200 amps) Open 601010 MNTCELO3 345601047 QUARRYI 3451
1355 2 Ny 6.1 DC Runback
Owinenis): XCEL Open 601010 MNTCELO3 345601047 QUARRYI 3452
~S Miles
Roseau N-Roseau 5 Series Caps 500 kv
at 100% of 1732 MV A {2000 armps) . _
1355 Owineris): XCEL System Intact 130 Roseau Series Cap 2000 A Limit
Zero Miles
Sheyenne-Maple River 230
1455 o 110?a.nr=59 MBSz amE) Open 501057 MIDCOMP-N SOOG0L060BISON 5001 DC Runback
Owiner(s): XCEL
~7 Miles
Sheyenne-Maple River 230
N at 1105 of 459 MVA {1152 amps) -
1480 Owner(s): XCEL Open 601058 BRKNGCO2 500 501055 MIDCOMP-5 500 1
~7 Miles
Sheyenne-Maple River 230
1480 o llu?é ke Open 601057 MIDCOMP-N 500 501055 MIDCOMP-5 500 1 161
Owinerls): XCEL
~7 Miles
Coon Creek-Kohlman Lake 345 kv Open Coon Creek-Terminal 345 kv
e at 100% of 717 MVA {1200 amps) Open 501024 TERMINL3 345 505585 TERMIDLY 110 10 -
Aa Cwners): XCEL Open 603110 TERMINL? 115 605585 TERMID1Y 110 an
~15 Miles Open 605516 TERTER1S 34.5 605585 TERMIDLY 110 I
Roseau N-Rosesu 5 Series Caps 500 kY
at 110% of 1732 MVA (2000 anmps) Open 601045 ALEXSS3 345 601047 QUARRY3I 3451
B Owner|s): XCEL Open G01046 ALEXSS3 345 601047 QUARRY3I 3452 e
Zero Miles
Bison-Maple River 345 kv
N at 110% of 720 MVA {1205 amps) .
1550 Ownerls): MPC Open 601057 MIDCOMP-N 500 601060 BISON 5001 230 DC Runback
~3 Miles
Bison-Maple River 345 kv
at 110% of 720 MVA {1205 amps) = %
1555 Owneris): MPC Open 601058 BRKNGCO2 500 501058 MIDCOMP-5 500 1 230 DC Runback
~3 Miles
Bison-Maple River 345 kv
at 110% of 720 MVA {1205 amps) .
1555 . Open 601057 MIDCOMP-N 500 5010558 MIDCOMP-5 500 230 OC Runback
Owinerls): MPC
~3 Miles
. " . Open AS King-Eau Claire 345 kv
e oo . oo e
1580 " ’ Open 603152 T-CRNRS7 115 695706 WIEN 130 Upgrade to 2157 Amps (2 x795 ACSS) - $159.04M 155.04
X ndl Open 658342 COCES  65.0 699901 TIMBE
ShiMaes Open 680121 MAUSTON E69.0 6SB333HLTES 63.01
Electric Jet-Nelson 345 kW Open Eau Claire-Arpin 345 KV
at 100% of 1234 MVA {2065 amps) Open 603152 T-CRNRST 115 699706 WIEN 1151
T Owneris): NfA Open 698342 COCES 69.0 699901 TIMBERWOLF 65.01 e
~56 Miles Open 680121 MAUSTON 69.0 6SB333HLTES 63.01
Open AS King-Eau Claire 345 kv
Electric Jet-Nelson 345 kv Open Eau Claire-Arpin 345 kV
. at 100% of 1234 MV A {2065 anmps) Open 659706 WIEN 115 699710 STRATFRD 1151 128
S Owner{s): N/A Open 698342 COCES  65.0 699901 TIMBERWOLF 65.01 o
~56 Miles Open 680121 MAUSTON F69.069B333HLTES 63.01
Open 680242 LUBUN  £5.0 680505 LAKEHEAD 6! 1
Sheyenne-Maple River 230
1815 at 110% of 455 MVA Opern 601046 ALEXSS3 345 G0LOE7BISON3 3451 135
Ownser|s): XCEL Open 601046 ALEXSS3 345G0I0E7BISON3 3452 )
~7 Miles
R Oper: Eau Claire-Arpin 345 KV
E;f:::]:c‘;;';::: :V::: :2‘;55 i Open 699706 WIEN 115699710 STRATFRD 1151
1625 Open 698342 COCES 65.0 699501 TIMBERWOLF 69.01 12E

Owinerns): N/a
~56 Miles

Open 680121 MAUSTON ES.0ESB333HLTES 69.01
Open 680242 LUBUN  £9.0 680505 LAKEHEAD E9.01




Bison-Maple River 345 kv

‘at 110% of 720 MVA {1205 amps) Open 601046 ALEXSS3 3456DI0E7BISON3 3451 187 O Bun
Ownerns): MPC Open 601046 ALEXSS3 34560107 BISON3 3452
10 Miles

Maple River 345/230 kv tx 1
1670 8t 125% of 336 MVA Ogen Maple River 345/230kV tx 2 o9 Upgrade To 442 MVA - SEM &
Cwners): OTP

Maple River 345/230 kv x 2
1670 ot 125% of 336 MVA Ogen Mapie River 345/230kV tx 1 109 Upgrade To 448 MVA - SEM 5




14 jun 2012 13:59:51

ransizr Te:
Man File - Transfer Level:
Can File - : Transfer Gaal:
MUST-mEut B Excluce-HO-
Exc File - System intact OF 5.%
Contingency OF 5.3
Uograde
Transfer MW Outage DF% Remedy Estimate
OFen S01061DBCOMEN 500 S67500D0RSEY2 SO0 g1 |oeRunsack
Bizseas N-Roseas § Sevies Cans SO0 RV
<80 S LN 0 T e OB Open S01050MSON 500601052 DBCOWMPS  S00T g1 C funback
Cams SO0V
5880 Do) Open S01061 DBCOMPN 500 501082 DACOMPS 5001 £1 B Rurback
Bizseas N-Roseas § Sevies Cazs SO0 RV
<778 200 mes) Open Sison S00/245 kv Te s g1 C funback
2aco wiles
Alxandria-alex 85 125 kY
a3c at 200% of 160 MVA {803 amps] Open 345600027 QUARRYZ 3351 ca e p
425 ¢ Runsack
Owneriz]: 58, OTF Open 335 600067 QUARRYS 3852
213 Miles
Bicseas N-Roseas § Sevies Cans SODRV
at 1105 of 1752 VA (2000 amas] Open 385602067 ASON 2 2851
-2 322 [oce
= Swmeris): 1EEL Dpen 601086 ALEXSES  335E0R0STHISON3 3852 * A
2eco wiles
Sheyenne-taaie R
at 2105 of 452 VA Open G01086 ALEKSSS  33SE0R0S72ISONS 3851
2 |ocw
e Owmerts): WEEL Dpen G0108€ ALEXSSS 345 G0LDET BISONZ 3252 - CRES
3 e
Sheyenne-Mapie Rver 230
130 T Open Aoseau-tisl 500 kv 187
Owner:
~7 M
SizarMagle Arver 33507
at Open 3SEIN0STASONS 3851
128 FE N [ e
Ownert Bpen 3SE0R0ETMSON S 3252 = o
~3 Miles
BisarWiagie Arver 3350V
180 205 amps) Open Aoseau-tisl 500 kv 282
~3 Miles
SisarMagle Arver 23057
t 200% of 520 MVA (1305 amps) = ; e
185 A e Opan Bison-neagls River 385 kv 232 |upgradets 2656 amps (25795 ACSE] - S1am
Ownt MRC
10,57 Miles 18
BisarMagle Arver 2300V
Open Sisan-neapis Ri
* 100% oF 520 VA
165 ; ity Open Macls River 335/230 Kt 2 232
- 3 i
gy Open Magle River 345/230 kvt 1
vemne-tiagie River 230
L% of 458 MVA (1152 amps)
165 i ames Open Amsea N-fossau § Seriss Caps 00k 187
Owner{s}: XCEL
~7 Miles
Cams SODRY
(2000 amps) Open G01086 ALEXSSY 345601047 QUARRYS 3351
190 208 [oeAunsack
Dpen G01086 ALEXSSS 345 601087 QUARRYS 2352 2 Epins
SisarNiagle Arver 335 5V
185 LI of 220 MUR (1205 anos) Open Amseau N-faseau § Series Caps 500 &V 282
Owner{s]: MAC
~3 Miles
Sheyenne-Niapie River 230
185 Open farbes-Aaszas 500 4V 187
Sisar-iagls frver 335 5V
230 SHTI0%0f 220 VA 1200 sod Dren Farbes-Rozeau SO0 kv 208
Owneris}: MAC
~3 Miles
Wiagie River 385/230 Kt 1 :
Open 33562067 MSON 3 3851
290 at 125% of 336 MVA = 179 BE Runback
o JSEIL0STASONS 3852
wmerisl: 678 Loz
Weagie River 345/230 kvt 2 e .
601026 ALEwES3 23057 Bi5 1
290 at 1259 of 236 Mva i e e e o 174 [ocrunback
: OFen S01086 ALEXSES 345601057 RISONS 3852
Owmeris): OTF
Auarry-5t. Cloud 115 kv
11¢ at 200% of 239 MVA ({1200 amps) Open 601010 MNTCELOZ 325 601047 QUARRYS 3251 100 e .
= Owneris): EEL Dpen G01010 MNTCELDS 325 601047 AUARRYS 3252 = e
~9 Miles
Fioseas N-Roseas § Series Cans SO0V
at 2005 of 1732 VA (2000 amaz] Comstrict Bisan-Brackings 345 bV line [ to get
as System intact 214 270,000
Owmerisl: XEEL e 5852 0w transfer | 52700 #
2ato Miles
Sisaragle Arver 2304V
Open Bisan-iapis River 385 kv
it 2009 of S20 MVA (1305 amps) 2 e
ass ; Sy i Open Mgl Rrver 335/230 Kt 2 186 |Reconductartn [1272A£55) $2.50m
sl ;
[ 1730k
SR Open Maple River 385/230 kv tx 1
BisarMiagle Arver 2305V
£ 1008 of 520 MVA (1305 amps)
ags = L Open Bisoo-Magls River 345 kv 186
o
20,37 Miles
Bizseas N-Rosess § Sevies Cazs SODRV
2t 210% of 1732 VA (2000 amps] Open G01086 ALEXSSS 345601047 QUARRYS 3351
S8 227 [oeAunzack
Owmeris): HEEL Dpen G01086 ALEXSSS 345 601087 QUARRYS 2352 2 Epins
2acc wiles
Fioseas N-Roseas § Series Cans SO0V
sa0 b UG 27 M EL00 4m ) System Intact 182 |Roseau Series Cap 2000 4 Limit
Owneriz]: XCEL
Zaco wiles
Sheyenne-NMaple River 230
5 at 1105 of 458 MVA (1152 amps) e 335602067 SN 3 3851 s il ’
ge Owmeris): KEEL Bipan JSEIL0STASONS 3852 e
~7 Miles
Quarmy-t. Cloud 135 &V
- at 2005 of 238 MVA (1200 amEs) Open 01010 MNTCELOS 385501047 QUARRYS 3851 - N
55 4 B funs:
Owmeris]: XEEL Open S00010 MNTCELDS 325 501047 QUARAYS 3452
~9 Miles
Bisarhiagle Arver 3355V
at 110% of 720 MVA {1205 amps) Dpen &01086 A
£ss 272 |BeAunsack
Owmerisl: MAE Dpen S01086 & o
~3 Miles
Arpin 345/138 kv Tx
£90 at 113 of 238 Mva Open Arin-Rocky run 335 kY 23 |upgrade ToSSomva s7.50m
Owmeris): €51
Coan Cres
” 2t 200 of 717 MVA (1200 amEs) - — -
205 el it 23 |upgrade (Tarminal Equiament]




ungrace

Transfer MW | Limiting Facility Outags DF% Remedy Estimans

Niagie River 385/230 kV Bl - ;

Open £01026 ALEXSES 335602087 &%ON3 3851
220 at 126% of 238 Mva 45 o 2 136  [DERunback
% Open G010 ALEXEES 3252

Owmeris): 6TF

Wiapis River 305/230 kW £ 2 =
Open S01086 ALEXSES 325 502087 3a51 o

240 at 1263 of 336 1va A et rerett Rt R Gic 136 [poRunbac
Owneris): 6T
Sheyenne-tiacie River 230 Dpen £0L08% ALEAEES 335 502087 3a51
ak 1109 of 258 MVA (1152 amps) Open 00026 ALENEES 345 E0R0ET MSON I 2452 s ™

250 188 [uUpgradeto (2745 acss) s8.25M
Owmariz): KEEL Change bus 667033 DORSEYSS 230 load by  288mwW PR "
~7 Miles dispatch
Bizarhiagie Arver 3350V Dren S01086 ALCKGES 33560087 BISON3 3851
at 1108 of 720 MVA (1205 amps) Open 601086 ALEXSSES 335600067 RISON3 3352 .

220 272 = 2500 Amps (Canductor fat $2.00m
Oumeriz): MaC Change bus 667033 DORSEYSS 230 load by 2868 MW e Concunr el
~3 Miles dispatch

fs0 Open Maple River 345/230 kv tx 2 1a1 Upgrade To 672 MVA $8.000
Niagie River 345/230 kW B 2

890 at 125% of 338 Mva Open Magle River 385/230 kvtx 1 131 L:sﬂd! Ta €72 mva 55.00m
Owmeris): 6T¢
Bizseas N-Roseas § Sevies Cans SO0 RV

20 aE LI of 172 M [0 ames) Opean Ridgeway-Richar 230 k¥ 129
2acc wiles
Sigalamin 128 kY

3 5 sz : ; "
925 a“ D_":‘;'? el Opan arpin-focky nun 325 kY Sa Upgrade to 1485 Amps (795 acss] $7.85m
hwner: a1
523 miss
Bizseas N-Rosem § Saviss Cans SO0 KV
t 110% of 1732 nava (2000
il B Open Shannon-Running 230 kv 128 |BeRunback
Owneriz]: WEEL
2erc wiles
Quarry-St. Cloud 135 &V Dpen £01010 MINTCELO3 345201047 QUARRYS 3351
- at 2005 of 238 Mva OFen S01000 MNTCELOS 345201047 QUARRYS 3452 "

250 20 |upgradeto 1782 Amps (852 4235 sa.000
Oumeris): KEEL Change bus 667033 DORSEYSS 230 load by  a868mW PR mes !
~9 Mmiles dispatch

iagls Arver 33557
1035 SETLONR of 120 MR LS s Open Sison-nragle River 230 kv 253
Dren S01086 ALEXSES 335602087 BISOW3 3801
S/230 kv b1
Dpen G01086 ALCKESS  33SE0N0S7RISONS 3852

1055 +125% of 336 VA 136
b Change busS6703300RSEYSS 230 load by SMESMW
Owmeris): OTF

dispatch
Dpen £01006 ALEKSES 385602087 BIS0N 3 3451
Niapie River 365/230 bV 1 2 e e e s A
Fen 601026 ALENEES = s 2

1055 +125% oF 336 VA 136
s Changs busSE703300RSEYSS 230 lmad by SSEE MW
Owmerls): 6TF

dispatch
325/115 kv T
e q:"lr;k {”s”‘m" Open S01000 MNTCELOS 345201047 QUARRYS 3851 DI | —
: e Open S01010 MNTCELOS. 335501047 QUARRYS 3452 = L
o ceL
Sheyenne-hia) X
s at 1105 of 438 MVA (1152 amps) Open £01086 ALEXSSS 345601087 QUARRYS 3351 2%
- Owneriz]: WEEL Dpen G01086 ALEKSSS 345 601087 QUARRYS 3352 -
~7 Miles
Wiagie River 385/230 kWt 1

1230 at125% of 236 VA Open Sison-apis River 230 kv 122
Owmeris): 678
Weagie River 345/230 kvt 2

1280 at 125% of 238 Mva Open Sison-Mapls River 230 kv 122
Owmeris): OTF
BisarMiagle Arver 3355V

10 at 105 of 720 MVA (1205 ames) Dpen S01086 ALCKESS 345601087 QUARRYS 3351 1

Open G01086 ALEXSSS 345601047 QUARRYE 3352 =
Sheyenne-apis Rver 230
2110% of 258 Mva
1326 > Open Magl Averded Auer 135 1 136
Dpen S01086 ALCKSSS 345601087 QUARRYS 3351
1345 Open G010S6ALEXSSS  345602087RISOM3 3851 181
Open Alzxandsa 345/125 &V Tx
Wahpatan-Frontier 230 5V
at 1235 of 265 MVA (665 ampz) Open G01086 ALCKSES 325602087 EISONS  3aS1 i

1350 100 S Runback
Owmerts): MAE Open £01026 ALEXSES 335602057 2SON3 3852 RS
~23 Miles
Coan Creck-Kohiman Lahe 345 kv Open Comn Cresk-Termimal 335 kv

1385 at :\_-D.%c of 717 MVA [1200 amps) Open 601024 _E?.f\'lm_-» as

Open £03110 TERMINLY
Open £05516 TERTER1S 34.5 505546 TERMIDIY 11010

ai: Maale River 325 &V

'“f"'m "{;D" _’_ms ; Dpen SO1086 ALEXSSS 345 G0LDST AUARRYZ 3251

1at0 0 AL o o I [ e Open £01026 ALEXSES 335602087 &EON3 3851 27
Open Alzxandsia 385/125 &V T
i s Open 01010 MNTCELOS 225 601047 QUARRYS 3451
Jarry 225/125 kv

siti q:‘f'l"s’_k Fje ”v; OFen 01010 MNTCELOS 345501047 QUARRYS 3852 e ——— o

at115% of 238 ¥ Upgrads Ta €72 v, g
Changs busSE70330ORSEYSS 230 load by SSE.8 MW e
dispatch

Sheyenne-Auguban 230 kv

sk at 1105 of 250 VA (272 amps] Open £01086 ALEXSES 335602087 &i%ON3 3851 i N
7 75 |pefuns

Cwmariz]: OTF, XEEL Open G010 ALEXEES SoN3 3852

23.88 wiles

Wiagie River 385/230 kWt 1

1525 ar 100% of 336 Mva, System intact 23
Owmeris): 678
Weagie River 345/230 kvt 2

1525 ar 100% of 336 Mva System intact 93
Sactric ct-Nelsan 225 v g“r = (;:E-“J c'.‘rf:.s\“

- - pen Eau Claire-Arpin 345 kv
it 2009 of 1234 navia (206

1585 g et 2inek Opan T-Comers-Wisn 115 kv 120 |Upgradess (2785 arsg) $150.08m
Owner{s}: N/ 2 e
B Opan Council Crask-Timbarwalf £2 kv

e Open Mzustan-silte §8 4V
Slectc ict-Hlsan 345 4V Open Eau Claire-2rpin 345 kv
1232 v (2065 amps) rmersWien 115 kv =
il i3 ncil Crasi-Timberwalf £3 kv o
Dpen Maustan-Hilltop 58 kv
Open A% King-Geu Claire 325 kY
telsan 345 kv Open Sau taire-Armin 335 kY

e at 2005 of 1238 VA (2085 amas] Open 99706 WIEN  115£99710STRATARG 1161 %

- Owmerlsl: N/ Open Councl Eresh-Timberwalf £ kv =
~5& Wiles Open Maustan-Hiltop 524V

Open £80262 LUBLN _£9.0 £80505 LAKEHEAD £9.01
Dren 4% fing-Cau Clare 335 Fv
Siactric ict-Nslsan 345 &V Opan Eau Llaire-rpin 345 kv
BT at 2005 of 1238 VA (2085 amas] Dpen S99706WiEN 115 £997105TRATFRD 1361 s
Opan Council Crask-Timbarwalf £ kv =
Opan Maustan-Hillte 52 4V
Open 580262 LUBLN _ 52.0 680505 01
Wahpatan-Fronter 130 &V Dpen G01056 ALCKEE3 325602087 250N 3 3851
sean at 1235 of 265 VA (865 ames] Open G01086 ALEKSSS  33SE0L0STAISONS 3852 S| — sezom

Owmeris): MPC
~aa Miles

Change bus §67033 DORSEYS: 230 load by 386.8MwW
dispatch




ungrade
Transfer MW | Limiting Facility Dutags DF% Remedy Estimate.

Open Eau Caire-Arpin 345 kv

Elecnc X+ Nebos SRV Dpen S99706WIEN 115699710 STRATFRD 1161

1836 IO S L e sme) Open Council Eresi-Timberwali £2 by 128
Owner{s}: N/A& &
B Dpen Mauston-Hilltop 89 kv
Open £80262 LUBLN _ 69.0 80505 LAKEHEAD £9.01
Fronter-tazls Rrver 230 &V
. at 136% of 265 MVA (265 amps] Open 385602067 ASON 2 2851 o
= Swmeris): ML Open 385 G0LOET ISONZ 3452 160 | | OCKomtack
~11 Miles
Farge-esarhead 230 kv
at 110% of 240 MVA (602 ames] Bpen 3SE0R0ETASONS 3851 L
= SumesiEWARA Open & 33560067 MEON S 2352 e
~11 Miles
Theyenne-Augubon 230 kW Dpen 3as1
at 110% of 260 MVA (879 ames] Ogen 35601067 ISONZ 2853 . . S .
o Owmeris): OTE, XCEL Change bus S6703300RSEYES 230 load by  38SLmw = e L6 TR RS R
33.22 wiles sismatch
Sheyenne-Mapis Rver 230
at 2005 of 4589 MVA {1152 amps)
15 Systam intact 131
Oumeriz]: HEEL
~7 Miles
Bisariagle Arver 3355V
_— ar 2009 of 720 MVA {1205 amps) P 15g

Owmeris]: MPC

~3 Miles

Eau Clairs 325/ 161 b T R g e
e = Dpen AS King-Eau Claire 335 kv

1026 + 1155 of 360 VA 70 |upgradeTo ssgnava se.00m
> Dpen S01028 EAUCLS 245 602021 EAUPLAS 1619 =

Owner{s]: ¥EEL
Chisaga County 500/325/34.5 kv Tx 220
1850 at115% of 1203 MVA Open Chisago County 500/335/34.5 kv Tu#3 153 Upgrade Ta Beyond Singie Tx 5250008

Owneris]: XEEL

Chisaga County S00/335/38 5 kv Tx 88

1850 at115% of 2203 nava Open Chisaga County S00/385/35.5 kv T 510 153 |usgrads To Beyend Singls Tx 25,000
Owmeris): XCEL
Fronter-iasle Bvar 230 0V Dpen S0L08E ALCKEES 325 602087 BISON 3 3851
) at 1363 of 265 MVA (265 ames] Open S01046 ALEX TALOND 3852 N ser mece .
— Oumeriz): MEC Change bus 667033 DORSEYSS 230 load by  a868mwW I i i P
i Miles dispatch
Maarh -Marris 230 kv

at 1109 of 23% MVA (500 amps] Dpen
SWAPA Open
56 Miles

335600067 MSON 3 3351
335600067 MSON 3 3452

1965 €5 BC Runback




