Exhibit A-5. Proposed Time Schedule for Permitting and Construction

[2008

[2009

2010

anl_e_MarAprl_a_JunlJul Aug e |Oct| o DegJan| e [MarlApr a [un[Jul Augl e [Oct] o DedJan[ e MarlApr]
Tue 09/30/08 .

ID |Task Name Start Finish
1 |PSC Corridor Compatibility and Thu 01/17/08
Route Permit Applications
Environmental Assessment Thu 01/17/08 Tue 09/30/08
Prepare Corridor and Route Thu 01/17/08 Fri 03/14/08
Permit Applications
4 Submit Corridor and Route Permit Fri 03/21/08 Fri 03/21/08
Applications to PSC
5 PSC Issues Notice for Hearings Thu 05/08/08 Thu 05/08/08
6 Prepare for PSC Public Hearings Fri 05/09/08 Thu 07/31/08
7 Public Hearings Tue 07/29/08 Tue 07/29/08
8 PSC Issues Certificate of Corridor Mon 09/15/08 Mon 09/15/08
Compatibility and Route Permit
9 |Substation Construction Wed 10/01/08 Thu 10/01/09
10 Substation and Construction Yard Mon 10/20/08 Fri 07/10/09
and Material Staging
11 Substation Grading Wed 10/01/08 Mon 12/01/08
12 Landscape Rehabilitation Mon 07/13/09 Thu 10/01/09
13 | Transmission Line Construction Wed 10/01/08 Thu 12/31/09
14 Vegetation Management and Wed 10/01/08 Tue 11/11/08
Structure Site Clearing
16 Gate Installation Wed 10/01/08 Mon 12/01/08
16 Structure Assembly Mon 02/02/09 Tue 05/05/09
17 Hole Excavation Mon 02/02/09 Tue 05/05/09
18 Structure Erection Mon 04/13/09 Mon 06/22/09
19 Ground Wire and Conductor Mon 06/22/09 Mon 08/17/09
Stringing
20 Concrete Foundations Thu 10/01/09 Fri 12/11/09
21 Landscape Rehabilitation Mon 02/16/09 Thu 12/31/09
22 Structure Erection and Wire Thu 04/09/09 Thu 10/01/09
Stringing
23 Cleanup Mon 10/20/08 Thu 10/01/09
24 [Microwave Tower Construction Mon 04/13/09 Tue 05/05/09
25 Foundation Excavation Mon 04/13/09 Fri 04/17/09
26 Tower Erection Mon 04/20/09 Mon 05/04/09
27 Building and Antenna Setting Tue 05/05/09 Tue 05/05/09
28 | Project In-Service Thu 12/31/09 Thu 12/31/09
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1.0 Executive Summary

The existing Little Missouri Substation load limit is 65MW with a potential increase to 85MW
after capacitor additions at Dawson and Little Missouri planned for later this year. The existing
limit also relies on an undervoltage load shedding (UVLS) scheme at the Little Missouri
Substation. These results indicate the addition of the Belfield-Rhame 230kV line will allow the
Integrated System to support approximately 140MW of Little Missouri Substation load and
eliminate the need for the UVLS scheme. The project will add a 230kV terminal at the existing
WAPA Belfield Substation. Rhame Substation will be a new facility on the existing Miles City-
Hettinger 230kV line, located between Little Missouri Tap and Bowman Substation. The line will
be approximately 70 miles long. The geographic location is provided in Figure #1.

Figure #1 — Geographic Location
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Table #1 — Little Missouri Load Forecast

2.0 Introduction

The purpose of this study is to analyze the impact of the latest load forecast for Little Missouri
Substation. Based on a letter from WAPA to Basin Marketing dated February 26, 2007 the
existing load limit is 68.5MW at 0.98 p.f. A copy of the letter is provided in Appendix A.
Capacitor additions are planned for 2007, 40MVAR at Dawson Substation and 40MVAR at Little
Missouri Substation. Preliminary analysis indicates when these capacitors are in service the
load limit could rise to approximately 85MW. These limits are dependant upon an under voltage

load shedding scheme.

The unconstrained base load forecast provided by Basin Marketing to Basin Transmission in
January of 2007 show load levels in excess of the existing system capability.

This study is the first phase in a larger effort to analyze the impact of the recent load forecast.
The next phase is an analysis of the northwest North Dakota area around Tioga. Finally the
2005 Midwest Electric Consumers Association load serving study will be updated with an
analysis of the latest load forecasts.



3.0 Study Methodology

The base case is the 2011 heavy winter from the 2006 series. Western North Dakota load is

winter peaking. The latest updates from the MAPP website and other updates are added. The
planned capacitor banks are added at Dawson 115kV (2 x 20MVAR) and Little Missouri 115kV
(2 x 20MVAR) buses.

The powerflow bias in western North Dakota may impact the results. The powerflow bias
distribution is influenced by Miles City DC, B10T, and Fort Peck generation. To ensure the most
limiting condition is identified the cases described in Table #2 are studied.

Scenario Permutations

Case | Load Line Miles City DC B10T Fort Peck
# Addition Generation
1 70MW 200MW east-west 200MW north-south | 132MW
2 70MW 200MW east-west 200MW north-south | 10MW
3 70MW 200MW east-west 200MW south-north | 132MW
4 70MW 200MW east-west 200MW south-north | 10MW
5 70MW 150MW west-east 200MW north-south | 132MW
6 70MW 150MW west-east 200MW north-south | 10MW
7 70MW 150MW west-east 200MW south-north | 132MW
8 70MW 150MW west-east 200MW south-north | 10MW
9 140MW Belfield-Rhame 230 200MW east-west 200MW north-south | 132MW

10 140MW Belfield-Rhame 230 200MW east-west 200MW north-south | 10MW
11 140MW Belfield-Rhame 230 200MW east-west 200MW south-north | 132MW
12 140MW Belfield-Rhame 230 200MW east-west 200MW south-north | 10MW
13 140MW Belfield-Rhame 230 150MW west-east 200MW north-south | 132MW
14 140MW Belfield-Rhame 230 150MW west-east 200MW north-south | 10MW
15 140MW Belfield-Rhame 230 150MW west-east 200MW south-north | 132MW
16 140MW Belfield-Rhame 230 150MW west-east 200MW south-north | 10MW

Table #2 — Case Scenarios

The Miles City DC steady state powerflow model behavior complicates the steady state
analysis. During solution iterations it blocks its power transfer during low voltage conditions. In
block mode the steady state voltage usually recovers and the results appear to meet criteria.
This only happens for east-west transfers. Therefore, in Miles City DC east-west transfer cases
the Miles City DC model is replaced with a load with an equivalent MW and MVAR. For 200MW
east-west operation the tie consumes 90MVAR, therefore a 200MW and 90MVAR load will be
used. Shunt filter bank modeling is not changed.

RCDC Tie is scheduled 130MW east to west in all cases.

The Belfield-Rhame 230kV option is considered because other options are not feasible.

Little Missouri Substation is not suitable as the south terminal. The existing 230kV yard is a tap
configuration. The terminals of the proposed 230kV line require a fully developed breaker




substation and therefore the Little Missouri Substation offers no expansion options. Also, a
significant 115kV distribution system is being developed and a site remote from Little Missouri
will offer 230kV connection redundancy.

Bowman Substation is a 230kV breakered ring bus. However the 230kV yard is physically
congested due to its location in between the county road and the low voltage yard. A new
230kV terminal can not be added without a major reconstruction. Therefore Bowman
Substation is not considered.

Since the adjacent existing substations are not expandable a new substation is proposed. The
Rhame area is selected as it on the eastern edge of the proposed 115kV distribution system
and near the area of future load growth. A one line diagram of the Rhame area 230kV and
115kV system is provided in Figure #2.

4
Little To /
Missouri 230kV Belfield /
/
/
>
-~
-
-~
-~
Bowman
&

Figure #2 — Rhame Area

The 115kV system is planned to be sectionalized between Little Missouri and Rhame and is not
anticipated to ever be operated in parallel. Rhame has a higher load serving capacity and area
load should be encouraged to connect to it instead of Little Missouri.

The Belfield Substation 230kV yard is a main and transfer bus arrangement. A vacant 230kV
bay position exists. Therefore a 230kV bay addition is practical.

The line mileage between Belfield and Rhame is approximately 70 miles. The assumed
conductor is 1272 bittern with a thermal rating of 460MVA and a H frame arrangement. The
electrical characteristics are as follows; R=0.01011, X= 0.10435, B= 0.20235.



The forced outage list includes all of the 230kV and 345kV branches in western North Dakota
plus the Tioga 230/115kV Transformer Trip with loss of the Tioga-Logan 230kV line and also the
Leland Olds 345/230kV double outage. All of the buses and branches in the WAPA control area
are monitored.

The study is performed in two steps.
Step 1:

The existing system with Little Missouri load at 70MW, 0.95 pf is studied with cases #1 through
#8 identified in Table #2. This benchmarks the WAPA results and provides a point of reference
for this analysis.

Step 2:

The Belfield-Rhame 230kV line is added. A total of 140MW of load is modeled with 40MW, 0.95
pf at the Little Missouri 115kV bus and 100MW, 0.95 pf at the Rhame 230kV bus. According to
the February 2007 load forecast the maximum Little Missouri load approaches 140MW in 2016.
The Table #2 cases #9 through #16 are analyzed with the proposed line and load.



4.0

Steady State Results

A summary of results is provided in Table #3. Results of the analysis of the existing system with
70MW of load at Little Missouri confirm the results of the WAPA analysis. The Hettinger-
Bowman 230kV outage causes a voltage collapse, even with the addition of the capacitors at
Dawson and Little Missouri. The Medora-Belfield 230kV line outage also does not solve, but the
MCDC ramp back will mitigate. Therefore the under voltage load tripping scheme is necessary.
This occurs with Miles City DC at 200MW east-west and Fort Peck generation at 10MW. The
Leland Olds double 345/230kV transformer outage (crosstrip) overloads the Belfield 345/230kV
transformer in cases #2 and #4.

There are other issues identified in the Tioga area not directly related to the Little Missouri load.
The Tioga 230/115kV transformer and the Williston-Tioga 115kV line overload for several
outages. These problems can be mitigated by restricting B10T capacity. The Tioga area issues
will be addressed in the next phase of the Western North Dakota study effort.

Existing System Little Missouri Load At 70MW

Case | Miles City | B10T Fort Peck | Results Summary
# DC Gen Outage Violation — Rate C
1 200MW 200MW 132MW AVS-CCrk 345 TIOGA4 4 230-TIOGA4 7 115  121.6 % OF 125.0 MVA
east-west north-south TIOGA4 7 115-TIOGA7 7 115 111.3 % OF 108.9 MVA
2 200MW 200MW 10MW System Intact TIOGA4 4 230-TIOGA4 7 115  133% OF 100.0 MVA
g i (RATE A)
Sastivest north-south Hettinger-Bowman Voltage Collapse
AVS-CCrk 345 WILISTN7 115-TIOGA7 7 115 121.8 % OF 99.59 MVA
TIOGA4 7 115-TIOGA7 7 115  135.5 % OF 108.9 MVA
L.Olds Dbl Trans BELFELDT 345-BELFELD4 230 106.1 % OF 313.0 MVA
3 200MW 200MW 132MW L.Olds Dbl Trans BELFELDT 345-BELFELD4 230 100.2 % OF 313.0 MVA
east-west south-north
4 200MW 200MW 10MW Hettinger-Bowman | Voltage Collapse
eastwest | south-north L.Olds Dbl Trans BELFELDT 345-BELFELD4 230  110.7 % OF 313.0 MVA
5 150MW 200MW 132MW OK
west-east north-south
6 150MW 200MW 10MW AVS-CCrk 345 TIOGA4 4 230-TIOGA4 7 115 100.5 % OF 125.0 MVA
west-east north-south
7 150MW 200MW 132MW L.Olds Dbl Trans WILISTN7 115-TIOGA7 7 115 100.6 % OF 99.59 MVA
west-east south-north
8 150MW 200MW 10MW OK
west-east south-north

Table #3 — Existing System With Little Missouri Load At 70MW




The results of the Belfield-Rhame 230kV line with 140MW of Little Missouri/Rhame area load
are summarized in Table #4. The voltage collapse response is eliminated.

The Belfield 345/230kV transformer overload is aggravated in cases with Miles City DC at
200MW east-west. In Case #12, the overload is 127% of 313MVA (rate C) during the Leland
Olds transformer cross trip. Also, there are 100.9% and 104.3% rate C overloads during the
Dickinson-Belfield and Dickinson-Heskett 230kV outages. Therefore, a Belfield transformer
replacement or some sort of mitigation should be considered.

Tioga area problems exist. The additional Little Missouri area load tends to aggravate the
north-south B10T case problems and mitigate the south-north B10T case problems. This area
will be investigated in detail in the next phase of the western North Dakota Study.

Belfield-Rhame 230kV Line And 140MW Load Added

Case | Miles City | B10T Fort Peck | Results Summary
# DC Gen Outage Violation — Rate C
9 200MW 200MW 132MW AVS-CCrk 345 TIOGA4 4 230-TIOGA4 7 115  127.6 % OF 125.0 MVA
y ) WILISTN7 115-TIOGA7 7 115  105.3 % OF 99.59 MVA
east-west | north-south TIOGA4 7 115-TIOGA7 7 115 119.9 % OF 108.9 MVA
L.Olds Dbl Trans BELFELDT 345-BELFELD4 230 115.1 % OF 313.0 MVA
Rhame-L.Miss TIOGA4 4 230-TIOGA4 7 115 102.3 % OF 125.0 MVA
10 200MW 200MW 10MW System Intact TIOGA4 4 230-TIOGA4 7 115 134.2 % OF 100.0 MVA
g ) (RATE A)
sastwest north-south AVS-CCrk 345 WILISTN7 115-TIOGA7 7 115 132.4 % OF 99.59 MVA
TIOGA4 7 115-TIOGA7 7 115 145.2% OF 108.9 MVA
L.Olds Dbl Trans BELFELDT 345-BELFELD4 230 126.3 % OF 313.0 MVA
Rhame-L.Miss TIOGA4 7 115-TIOGA7 7 115 109.5 % OF 108.9 MVA
11 200MW 200MW 132MW L.Olds Dbl Trans BELFELDT 345-BELFELD4 230 119.5 % OF 313.0 MVA
east-west south-north
12 200MW 200MW 10MW AVS-CCrk 345 COYOTE 3 345-COYOTE 7 115 101.0 % OF 172.0 MVA
east-west | south-north L.Olds Dbl Trans BELFELDT 345-BELFELD4 230 131.0 % OF 313.0 MVA
13 150MW 200MW 132MW OK
west-east north-south
14 150MW 200MW 10MW AVS-CCrk 345 TIOGA4 4 230-TIOGA4 7 115  106.2 % OF 125.0 MVA
west-east north-south
15 150MW 200MW 132MW OK
west-east south-north
16 150MW 200MW 10MW OK
west-east south-north

Table #4 — Belfield-Rhame 230kV With 140MW Load




5.0 — Conclusion

The Belfield-Rhame 230kV line provides enough support to enable the Little Missouri/Rhame
area 140MW load forecast to be served without the need for single contingency under voltage
load shedding. Based on January 2007 load forecast this capacity will be sufficient through
2016. The Belfield 345/230kV transformer overloads under certain conditions for the Leland
Olds transformer cross trip, Dickinson-Heskett 230kV outage, or Dickinson-Belfield 230kV
outage. A replacement or a mitigation should be investigated.

Little Missouri Substation Peak Load
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Table #5 — Load serving Capacity With Belfield-Rhame 230kV Line

The next phase of this effort is an analysis of the northwest North Dakota area around Tioga.
The Belfield-Rhame 230kV impact will be reexamined in coordination with the upgrades
identified with the northwest North Dakota study to ensure any cumulative effects are studied.
Finally the 2005 Midwest Electric Consumers Association load serving study will be updated
with an analysis of the latest load forecasts.

6.0 — Listing of Appendices

Appendix A — WAPA February 26, 2007 letter addressing Little Missouri load capacity
Appendix B — Powerflow Results
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Department of Energy
Western Area Power Administration
Upper Great Plains Customer Service Region
P.O. Box 35800
Billings, MT 59107-5800

B4402.BL

Mr. David Raatz

Basin Electric Power Cooperative
1717 East Interstate Avenue
Bismarck, ND 58503

Dear Mr. Raatz:

This letter serves to inform Basin Electric and UMG&T of the updated maximum allowable
load limit at the Little Missouri Substation. Western will subsequently provide an updated
load limit prior to installation of 2 — 20-Mvar capacitor banks at the Dawson County
Substation and the installation of the recommended 2 — 20-Mvar capacitor banks at the
Little Missouri Substation. The Dawson County capacitor additions, being installed by
Western, are presently scheduled to be in service early June 2007. Western understands
that UMG&T is expediting the installation of the Little Missouri capacitors, and is awaiting
further details on the scheduled installation of those banks.

As previously discussed, under-voltage load shedding (UVLS) protection must be installed
at Little Missouri Substation to prevent potential voltage collapse of the 230-kV
transmission system in the area given the current load level. The UVLS will allow
additional load, as outlined below, to be served from the existing system, until such time as
the Integrated System (IS) can be adequately expanded to serve the large load increases
that you have noted in the recent load forecasts. Western normally does not utilize UVLS,
however, insufficient lead time existed for Western to accommodate the recent load
forecasts with other system changes or additions. Western has been coordinating with
UMGS&T in regards to the UVLS installation, which will trip the 115-kV feeder breakers at
Little Missouri. Western further understands this installation will be completed March 1%, at
which time the oil field customers wish to increase load above their present demand of

approximately 46 MW.

Based on the present configuration and transformer tap of 235,750 kV (1.02 p.u.), the
UVLS relay should be set to trip load if the 115-kV voltage drops below 0.90 p.u. (103.5 kV)
for a duration of 5 seconds. It is our understanding that the UVLS scheme is designed to
allow automatic arming or disarming at a specified load threshold via its internal logic and
via operational arming and disarming via remote communication. Initially, Western requires
that the UVLS scheme shall be armed continuously, and that the minimum load threshold
setting be disabled. Western is still in the process of evaluating Operating Guides to allow
disarming of the UVLS protection during non-stressed system conditions, e.g. light to

modest system loads and transfers.



2

Based on completed installation of the UVLS protection scheme and worst case system
stressed conditions (peak load, high transfer), the maximum Little Missouri load shall not
exceed the following:

o System Intact Limit= 70 MVA (63.0 MW @ 0.90 p.f.)
(Or, with Western’s approval: 66.5 MW @ 0.95 p.f., or 68.5 MW @ 0.98 p.f)

e Post Contingent Limit=50 MVA (45.0 MW @ 0.90 p.f.)
(Or, with Western’s approval: 47.5 MW @ 0.95 p.f., or 4.0 MW @ 0.98 p.f.)

The post contingent load limit applies following the permanent loss of any section of the
Miles City—Hettinger 230-kV circuit. Western will submit an Operating Procedure to Basin
Electric and UMG&T prior to the installation of the UVLS protection scheme outlining the
procedures for the restoration of the Little Missouri load following a load shed.

As noted above, some additional load (in MW) can be served depending upon the power
factor that can be maintained. The load limits noted above at 0.90 p.f. shall be observed,
unless prior approval is granted by Western based upon documentation from the customer
that the improved power factors (> 0.90 p.f.) can be maintained.

It is imperative that any additional Basin Electric member load proposed to be served
between Hettinger and Baker be identified and forecast due to the stressed nature of the IS
in this area. Western's supporting system studies, which identified the above limits,
included a 4.5-MW load increase to the underlying 57 kV, as provided by UMG&T.

Western will notify you when these limits may be increased during the upcoming months as
a result of any combination of the following; capacitor additions at Dawson County and
Little Missouri, additional review of any other potential remedial actions for the 230-kV
contingencies, etc. Western will also be working on an expedited basis with Basin
Electric’s Transmission Services department to identify long-term transmission solution(s)
to fully accommodate the latest load forecasts provided by Basin Merchant.

If you have any questions, please telephone Frank Jarvenpaa at (406) 247-7384, or
Steve Sanders at (406) 247-7436.

Sincerely,

-
35——”,#,“»—_‘/

Edward P. Weber
Transmission System Planning Manager



ce:
Mr. Michael Risan, Basin Electric Power Cooperative
Mr. Matthew Stoltz, Basin Electric Power Cooperative
Mr. Tom Barnett, Upper Missouri G&T

Ms. Cristy Hoferer, HDR, Inc.

bee:

P. Wermerson, B4103.WT, Watertown, SD
J. Croston, B4105.WT, Watertown, SD

L. Linke, B4100.WT, Watertown, SD
B4402.BL

B4410.BL



CELL NAME =

STATUS

OUTAGES:

2 2B1A4A1 OUTAGE: ANTELOP3 345

4 2B1A4A1 OUTAGE: MEDORA 4 230

9 2B1A4A1 OUTAGE: DAWSONC4 230
10 2B1A4A1*NOT SOLVED* OUTAGE:
11 2B1A4A1 OUTAGE: DAWSONC4 230
12 2B1A4A1 OUTAGE: HETINGR4 230
17 2B1A4A1 OUTAGE: LTLMISS4 230
TIOGR4 4 230

18 2B1A4A1 OUTAGE:

22 2B1A4A10UTAGE:L.OLDS 345/230

2B1A4A1,B10T=202 LM=70,

DAWSONC4

-MEDORA

—-BOWMAN

—-BOWMAN

-LOGAN

TRANS

LMCAPS,

NC,

-CHAR.CK3 345

-BELFELD4 230

-FTPECK 4 230

230 -MI

4 230

4 230

4 230

4 230

Appendix B —

CASE #1

NC,

M=2EW, FP=132, PS

VIOLATED ELEMENT

TIOGA4
TIOGA4

TIOGA4
TIOGA4
Outage

FTPECK
FtPeck

CTYE4 230

Qutage

TIOGA4
Outage

TIOGAA4
Outage

TIOGA4
Outage

TIOGA4

4 230-TIOGR4 7
B TOGEAT R

4 230-TIOGA4 7
7 115-TIOGA7 7

initiates MCDC

4 230-FTPECK 7

214NS

PU
LS 1624 6 s S O Rl SISO M/
18155 I e O BRI 0,570 MV
115 112.9 % OF 125.0 MvVA
115 101.0 % OF 108.9 MVA

ramp which mitigates overloads

115 102.2

oe

Generation at 13ZMW causes overload

initiates MCDC

4 230-TIOGA4 7
initiates MCDC

4 230-TIOGA4 7
initiates MCDC

4 230-TIOGA4 7
initiates MCDC

4 230-TIOGA4 7

Tioga Trans Trip will

BELFELD3 345-CHAR.CK3

RRL=263MVA,

Thermal

****DID NOT SOLVE****x*

ramp which enables solution

115 111.0 % OF 125.0 MVA
ramp which mitigates overload

115 104.5 % OF 125.0 MvA
ramp which mitigates overload

115 101.5 % OF 125.0 MVA
ramp which mitigates overload

115 127.6 % OF 125.0 MvVA

mitigate

345 114.4 % OF 263.0 MVA
= 522MVA

RATING
RATING

RATING
RATING

OF 84.0 MVA RATING

RATING

RATING

RATING

RATING

RATING

11



CASE #2

CELL NAME = 2B1A4C1,B10T=212 LM=70, LMCAPS, NC, NC, M=2EW, FP=10, PS 214NS

STATUS VIOLATED ELEMENT PU
SYSTEM INTACT TI0GAL 4 230-TTOGA 7 115 133 & OF 100.0 MVA RATING Rate A
OUTAGES:
2_2B1A4C1 OUTAGE: ANTELOP3 345 —-CHAR.CK3 345 WHEITESHRN G/ 6185 SSHI O G AT/ S8 1S 112058 S OF R0 0ME 0N MYASRATIING
REeEAAE IS =EEAY/A T WSS 1S SLoL 5 OF 108 OEMVARRALING

4_2BI1A4C1*NOT SOLVED* OUTAGE: MEDORA 4 230 -BELFELD4 230 ****DID NOT SOLVE* ****

Outage initiates MCDC ramp which enables solution

10_2B1A4C1*NOT SOLVED* OUTAGE: DAWSONC4 230 -MI CTYE4 230 ****DID NOT SOLVE*****

Outage initiates MCDC ramp which enables solution

11_2B1AA4C1*NOT SOLVED* OUTAGE: DAWSONC4 230 -MEDORA 4 230 ****DID NOT SOLVE*****

Outage initiates MCDC ramp which enables solution

12 _2B1A4C1*NOT SOLVED* OUTAGE: HETINGR4 230 —-BOWMAN 4 230 ****DID NOT SOLVEX****
Outage initiates MCDC ramp which enables solution

17 2B1A4C1 OUTAGE: LTLMISS4 230 -BOWMAN 4 230 DAWSONC4 230-MEDORA 4 230 108.7 & OF 263.0 MVA RATING
MEDORA 4 230-BELFELD4 230 115.4 % OF 263.0 MVA RATING
TIOGA4 7 115-TIOGA7 7 115 106.2 % OF 108.9 MVA RATING
Outage initiates MCDC ramp which mitigates overloads

18 2B1A4C1 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 TIOGA4 7 115-TIOGA7 7 115 108.8 $ OF 108.9 MVA RATING
Tioga Trans Trip will mitigate

22 2B1A4C10OUTAGE:L.OLDS 345/230 TRANS BELFELDT 345-BELFELD3 345 106 O SIS MVASRATUING
BELFELDT 345-BELFELD4 230 LU 6RO R SISO MVAT RATING
BELFELD3 345-CHAR.CK3 345 127.1 % OF 263.0 MVA RATING

RRL=263MVA, Thermal = 522MVA



CASE #3

CELL NAME = 2B1A4A6,B10T=-198 LM=70, LMCAPS, NC, NC, M=2EW, FP=132,PS 200SN

STATUS VIOLATED ELEMENT PU

OUTAGES:

9 2B1A4A6 OUTAGE: DAWSONC4 230 -FTPECK 4 230 FTPECK 4 230-FTPECK 7 115 102.2 % OF 84.0 MVA RATING
FtPeck Generation at 132MW causes overload

10_2B1A4A6*NOT SOLVED* OUTAGE: DAWSONC4 230 -MI CTYE4 230 ****DID NOT SOLVE* ****
Outage initiates MCDC ramp which enables solution

12 2B1A4A6 OUTAGE: HETINGR4 230 -BOWMAN 4 230 MEDORA 4 230-BELFELD4 230 104.1 % OF 263.0 MVA RATING
RRL=263MVA, Thermal = 522MVA

18 _2B1A4A6 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 BTHOLD 7 115 0.871 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.838 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.851 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.890 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.888 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGAR4 7 115 130.0 % OF 125.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 120.2 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 140.3 % OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 138.9 % OF 88.0 MVA RATING

Tioga Trans Trip will mitigate

21 2B1RA4A6 OUTAGE: LELANDO4 230 -LOGAN 4 230 MALLARD7 115 0.892 VOLTAGE LOWER THAN 0.9
- LOGAN 7 115 0.898 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.863 VOLTAGE LOWER THAN 0.9

LOGAN TY 230 0.895 VOLTAGE LOWER THAN 0.9

BTHOLD 7 115 0.896 VOLTAGE LOWER THAN 0.9

KENMARE7 115 0.899 VOLTAGE LOWER THAN 0.9

MALLARD7 115-MAX 7 115 129.3 % OF 132.0 MVA RATING

WILISTN7 115-TIOGA7 7 115 103.2 % OF 99.59 MVA RATING

GARRISN7 115-MAX 7 115 134.0 % OF 132.0 MVA RATING

Boundary Dam Phase shifter would lock due to delta P, these
violations are caused by phase shifter readjusting to 200MW s-n

22 2B1RA4A60OUTAGE:L.OLDS 345/230 TRANS BELFELDT 345-BELFELD3 345 O OE28 %= OF S BiliR O RMVASSRANING
BELFELDT 345-BELFELD4 230 002 s O By S (MU SR AN G
BELFELD3 345-CHAR.CK3 345 120.5 % OF 263.0 MVA RATING

RRL=263MVA, Thermal = 522MVA



CELL NAME =

STATUS

OUTAGES:

2B1A4C6,B10T=-199 LM=70,

LMCAPS, NC,

2 2B1RA4C6 OUTAGE: ANTELOP3 345 -CHAR.CK3 345

4 2B1A4C6*NOT SOLVED* OUTAGE: MEDORA 4 230 -BELFELD4 230

10 2B1A4C6*NOT SOLVED*

11 2B1RA4C6*NOT SOLVED*

12 2B1A4C6*NOT SOLVED*

17 2B1A4C6*NOT SOLVED*

OUTAGE:

OUTAGE:

OUTAGE:

OUTAGE:

DAWSONC4

DAWSONC4

HETINGR4

LTLMISS4

18 2B1A4C6 OUTAGE: TIOGA4 4 230 -LOGAN

21 2B1A4C6 OUTAGE: LELANDO4 230 -LOGAN

22 2B1A4C60OUTAGE:L.OLDS 345/230 TRANS

CASE #4

NC, M=2EW, FP=10,PS 200SN

VIOLATED ELEMENT PU

TIOGA4 4 230-LOGAN
RRL=263MVA,

4 230
Thermal = 579MVA

101.8 % OF 264.0 MVA RATING

****DID NOT SOLVEX****

Outage initiates MCDC

ramp which enables solution
230 -MI CTYE4 230 ****DID NOT SOLVE***x**
Outage 1nitiates MCDC ramp which enables solution

230 -MEDORA 4 230

230 -BOWMAN 4 230

230 -BOWMAN 4 230

4 230

4 230

****DID NOT SOLVE*****
Outage initiates MCDC ramp which enables

solution
272w SDIND) INMONE SYOILWAT = =3 5v rrss
2 e ADIED) IO SONWVA - v v

BTHOLD 7 115

0.870 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.840 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.857 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGA4 7 115 118.2 % OF 125.0 MVA RATING
MEDORA 4 230-BELFELD4 230 101.2 $ OF 263.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 101.6 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 144.8 % OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 143.4 % OF 88.0 MVA RATING
KENMARE7 115-STANLEY7 115 101.0 % OF 97.1 MVA RATING
Tioga Trans Trip will mitigate
MALLARD7 115 0.888 VOLTAGE LOWER THAN 0.9
LOGAN 7 115 0.896 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.859 VOLTAGE LOWER THAN 0.9
LOGAN TY 230 0.893 VOLTAGE LOWER THAN 0.9
BTHOLD 7 115 0.898 VOLTAGE LOWER THAN 0.9
MALLARD7 115-MAX 7 115 130.5 % OF 132.0 MVA RATING
GARRISN7 115-MAX 7 145 135.2 % OF 132.0 MVA RATING
Boundary Dam Phase shifter would lock due to delta P, these

violations are caused by phase shifter readjusting to 200MW s-n

BELFELDT 345-BELFELD3 345 110.7 % OF 313.0 MVA RATING

14



BELFELDT 345-BELFELD4 230 L3L0)S 7

o

O SHENOEMyASRATIING

BELFELD3 345-CHAR.CK3 345 132.7 % OF 263.0 MVA RATING
RRL=263MVA, Thermal = 522MVA
ANTELOP3 345-CHAR.CK3 345 101.0 % OF 592.0 MVA RATING

CT limit =592MVA, Conductor thermal rating = 954MVA



CELL NAME = 2B1Al1Al1,B10T=180 LM=70, LMCAPS, NC,

STATUS

OUTAGES:

9 2B1A1A1 OUTAGE: DAWSONC4 230 -FTPECK 4 230

18 2B1A1A1 OUTAGE: TIOGA4 4 230 -LOGAN 4 230
CELL NAME = 2B1A1C1,B10T=189 LM=70, LMCAPS, NC,
STATUS

OUTAGES:

2 2B1A1C1 OUTAGE: ANTELOP3 345 -CHAR.CK3 345

18 2B1A1C1 OUTAGE: TIOGA4 4 230 -LOGAN 4 230

CASE #5

NC, MC=150WE, FP=132, PS 214NS

VIOLATED ELEMENT

FTPECK 4 230-FTPECK 7 115 102.2 % OF 84.0 MVA RATING

FtPeck Generation at 132MW causes overload

TIOGA4 4 230-TIOGA4 7 115 106.8 % OF 125.0 MVA RATING
Tioga Trans Trip will mitigate

CASE #6

NC, MC=150WE, FP=10, PS 214NS

VIOLATED ELEMENT PU
TIOGA4 4 230-TIOGA4 7 115 100.5 % OF 125.0 MVA RATING
TIOGA4 4 230-TIOGA4 7 115 115.9 % OF 125.0 MVA RATING
Tioga Trans Trip will mitigate

16



CELL NAME = 2B1A1A6,B10T=-200 LM=70,

STATUS

OUTAGES:

LMCAPS,

9 2B1A1A6 OUTAGE: DAWSONC4 230 -FTPECK 4 230

18 2B1A1A6 OUTAGE: TIOGA4 4 230 -LOGAN

21 2B1A1A6 OUTAGE: LELANDO4 230 -LOGAN

22 2B1A1A60UTAGE:L.OLDS 345/230 TRANS

4 230

4 230

NC, NC, MC=150WE,

CASE #7

FP=132,PS 200SN

VIOLATED ELEMENT PU

FTPECK 4 230-FTPECK 7 115 102.2 % OF 84.0 MVA RATING
FtPeck Generation at 132MW causes overload

BTHOLD 7 115 0.856 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.806 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.804 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.831 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.827 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGA4 7 115 151.8 % OF 125.0 MVA RATING
WILISTN7 115-RICHLND7 115 101.2 % OF 88.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 153.4 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 136.0 $ OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 134.7 % OF 88.0 MVA RATING
TIOGA4 7 115-TIOGA7 7 115 114.3 % OF 108.9 MVA RATING

Tioga Trans Trip will mitigate

MALLARD7 115 0.865 VOLTAGE LOWER THAN 0.9
LOGAN 4 230 0.884 VOLTAGE LOWER THAN 0.9
LOGAN 7 115 0.867 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.835 VOLTAGE LOWER THAN 0.9
LOGAN TY 230 0.864 VOLTAGE LOWER THAN 0.9
BTHOLD 7 115 0.856 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.851 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.858 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.877 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.873 VOLTAGE LOWER THAN 0.9
MALLARD7 115-MAX 7 115 131.6 % OF 132.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 138.3 % OF 99.59 MVA RATING
GARRISN7 115-MAX 7 115 136.4 % OF 132.0 MVA RATING
TIOGA4 7 115-TIOGA7 7 115 101.5 % OF 108.9 MVA RATING

Boundary Dam Phase shifter would lock due to delta P, these
violations are caused by phase shifter readjusting to 200MW s-n

WIEERSINEEIS S = IO GAY/ER SIS LO0M6E SO R OI0 B ORMASIR ABING
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CASE #8

CELL NAME = 2B1A1C6,B10T=-200 LM=70, LMCAPS, NC, NC, MC=150WE, FP=10,PS 200SN

STATUS VIOLATED ELEMENT PU

OUTAGES:

18 2B1A1C6 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 BTHOLD 7 115 0.863 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.821 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.826 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.859 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.856 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGA4 7 115 141.8 % OF 125.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 137.3 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 138.7 % OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 137.4 % OF 88.0 MVA RATING
TIOGA4 7 115-TIOGA7 7 115 100.0 % OF 108.9 MVA RATING
Tioga Trans Trip will mitigate

21 2B1A1C6 OUTAGE: LELANDO4 230 -LOGAN 4 230 MALLARD7 115 0.872 VOLTAGE LOWER THAN 0.9
LOGAN 4 230 0.896 VOLTAGE LOWER THAN 0.9
LOGAN 7 115 0.876 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.842 VOLTAGE LOWER THAN 0.9
LOGAN TY 230 0.873 VOLTAGE LOWER THAN 0.9
BTHOLD 7 115 0.870 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.869 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.880 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.898 VOLTAGE LOWER THAN 0.9
MALLARD7 115-MAX 7 115 131.8 % OF 132.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 121.8 & OF 99.59 MVA RATING
GARRISN7 115-MAX 7 115 136.5 % OF 132.0 MVA RATING

Boundary Dam Phase shifter would lock due to delta P, these
violations are caused by phase shifter readjusting to 200MW s-n



CASE #9

CELL NAME = 1B11A4A1,B10T=206 NC, LMCAPS, BL-RH140, NC, M=2EW, FP=132, PS 214NS

STATUS VIOLATED ELEMENT PU

OUTAGES:

2 1B11A4A1 OUTAGE: ANTELOP3 345 -CHAR.CK3 345 T 0= - e O
s = 3.9 % C

4 1B11A4Al1 OUTAGE: MEDORA 4 230 -BELFELD4 230 TIOGA4 4 230-TIOGA4 7 115 103.6 % OF 125.0 MVA RATING
Outage initiates MCDC ramp which mitigates overload

6 1B11A4A1 OUTAGE: DICKNSN4 230 -HESKETT4 230 BELFELD3 345-CHAR.CK3 345 106.7 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA

9 1B11A4A1 OUTAGE: DAWSONC4 230 -FTPECK 4 230 FTPECK 4 230-FTPECK 7 115 102.2 % OF 84.0 MVA RATING
BELFELD3 345-CHAR.CK3 345 100.0 & OF 263.0 MVA RATING

11 1B11AR4A1 OUTAGE: DAWSONC4 230 -MEDORA 4 230

13 1B11A4A1 OUTAGE: RHAME 230 -LTLMISS4 230
18 1B11A4A1 OUTAGE: TIOGA4 4 230 -LOGAN 4 230
22 1B11A4A10UTAGE:L.OLDS 345/230 TRANS

CT Limit = 263MVA next is RLL at 359MVA

TIOGA4 4 230-TIOGA4 7 115 102.3 % OF 125.0 MVA RATING
Outage initiates MCDC ramp which mitigates overload

TIOGA4 4 230-TIOGA4 7 115 102.3 % OF 125.0 MVA RATING
TIOGA4 4 230-TIOGAR4 7 115 129.8 % OF 125.0 MVA RATING
Tioga Trans Trip will mitigate

BELFELD3 345-CHAR.CK3 345 137.9 & OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA



CASE #10

CELL NAME = 1B11A4C1,B10T=216 NC, LMCAPS, BL-RH140, NC, M=2EW, FP=10, PS 214NS

STATUS VIOLATED ELEMENT PU

SYSTEM INTACT

OUTAGES:

2 1B11A4C1 OUTAGE: ANTELOP3 345 -CHAR.CK3 345 STANTON4 230-LELANDO4 230 100.9 % OF 526.0 MVA RATING
Conductor rating = 577MVA
DICKNSN4 230-BELFELD4 230 103.3 % OF 263.0 MVA RATING
Conductor rating = 522MVA

4 1B11A4C1 OUTAGE: MEDORA 4 230 -BELFELD4 230 TIOGA4 7 115-TIOGA7 7 115 111.6 % OF 108.9 MVA RATING
Outage initiates MCDC ramp which mitigates overload

5 1B11A4C1 OUTAGE: DICKNSN4 230 -BELFELD4 230 BELFELDT 345-BELFELD3 345 101.9 % OF 313.0 MVA RATING
BELFELDT 345-BELFELD4 230 101.9 % OF 313.0 MVA RATING
Outage initiates MCDC ramp which mitigates overload

6 1B11A4C1 OUTAGE: DICKNSN4 230 -HESKETT4 230 BELFELDT 345-BELFELD3 345 106.3 % OF 313.0 MVA RATING
BELFELDT 345-BELFELD4 230 106.3 % OF 313.0 MVA RATING
Outage initiates MCDC ramp which mitigates overload

11 1B11A4C1 OUTAGE: DAWSONC4 230 -MEDORA 4 230 TIOGA4 7 115-TIOGA7 7 115 109.3 % OF 108.9 MVA RATING
Outage initiates MCDC ramp which mitigates overload

13 1B11A4C1 OUTAGE: RHAME 230 -LTLMISS4 230 MEDORA 4 230-BELFELD4 230 104.2 % OF 263.0 MVA RATING
RRL=263MVA, Thermal = 522MVA
TEOGA4: 7 1 1IS5=TTOGAT 7115 161 OF 108.9 MVA RATING

18 1B11R4C1 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 TIOGA4 7 115-TIOGA7 7 115 109.5 % OF 108.9 MVA RATING

Tioga Trans Trip will mitigate

22 1B11A4C1OUTAGE:L.OLDS 345/230 TRANS




CASE #11

CELL NAME = 1B11A4A6,B10T=-199 NC, LMCAPS, BL-RH140, NC, M=2EW, FP=132,PS 200SN

STATUS VIOLATED ELEMENT PU

OUTAGES:

5 1B11A4A6 OUTAGE: DICKNSN4 230 -BELFELD4 230 BELFELD3 345-CHAR.CK3 345 104.1 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA

6 1B11A4A6 OUTAGE: DICKNSN4 230 -HESKETT4 230 BELFELD3 345-CHAR.CK3 345 110.2 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA

9 1B11A4A6 OUTAGE: DAWSONC4 230 -FTPECK 4 230 FTPECK 4 230-FTPECK 7 115 102

.2 % OF 84.0 MVA RATING
o

FtPeck Generation at 132MW causes overload

12 _1B11A4A6 OUTAGE: HETINGR4 230 -BOWMAN 4 230 BELFELD3 345-CHAR.CK3 345 101.3 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA

18_1B11A4A6 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 BTHOLD 7 115

0.876 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.844 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.857 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.896 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.894 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGA4 7 115 127.8 % OF 125.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 118.1 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 139.2 % OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 137.8 & OF 88.0 MVA RATING
Tioga Trans Trip will mitigate
21 1B11A4A6 OUTAGE: LELANDO4 230 -LOGAN 4 230 MALLARD7 115 0.891 VOLTAGE LOWER THAN 0.9
LOGAN 7 115 0.898 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.862 VOLTAGE LOWER THAN 0.9
LOGAN TY 230 0.895 VOLTAGE LOWER THAN 0.9
BTHOLD 7 115 0.897 VOLTAGE LOWER THAN 0.9
MALLARD7 115-MAX 7 115 128.6 % OF 132.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 101.7 % OF 99.59 MVA RATING
GARRISN7 115-MAX 7 115 133.2 % OF 132.0 MVA RATING

Boundary Dam Phase shifter would lock due to delta P, these
violations are caused by phase shifter readjusting to 200MW s-n



22 1B11A4A60UTAGE:L.OLDS 345/230 TRANS

e

J L Dk DU

A 230 kel

BELFELD3 345-CHAR.CK3 345 143.2 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA

ANTELOP3 345-CHAR.CK3 345 100.3 % OF 592.0 MVA RATING
CT limit =592MVA, Conductor thermal rating = 954MVA
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PELDI AR

22



CASE #12

CELL NAME = 1B11A4C6,B10T=-199 NC, LMCAPS, BL-RH140, NC, M=2EW, FP=10,PS 200SN

STATUS VIOLATED ELEMENT

OUTAGES:

1 1B11A4C6 OUTAGE: BELFELD3 345 —-CHAR.CK3 345 DICKNSN4 230-BELFELD4
RRL=263MVA, Thermal =

3_1B11A4C6OUTAGE:AVS—CHARCK 345 ALT SOLVE COXOTES 3345 =COYQTE
DICKNSN4 230-BELFELD4
RRL=263MVA, Thermal =
DICKNSN4 230-HESKETT4
RRL=263MVA, Thermal =
TIOGA4 4 230-LOGAN 4
RRL=263MVA, Thermal =

5 1B11A4C6 OUTAGE: DICKNSN4 230 -BELFELD4 230 BELFELDT 345-BELFELD3
BELFELDT 345-BELFELD4

Outage initiates MCDC

6 1B11A4C6 OUTAGE: DICKNSN4 230 -HESKETT4 230 BELFELDT 345-BELFELD3
BELFELDT 345-BELFELD4
Outage initiates MCDC

13 1B11A4C6 OUTAGE: RHAME 230 -LTLMISS4 230 DAWSONC4 230-MEDORA 4
MEDORA 4 230-BELFELD4
RRL=263MVA, Thermal =

14 1B11A4C6 OUTAGE: RHAME 230 -BELFELD4 230 MEDORA 4 230-BELFELD4

230
522MVA
230
522MVA
230

= 579MVA

345
230

102.6

126.4
116.8
105.3

105.9
105.9

o

o\

o\@

o°

o\

o\

OF

OF
OF
OF

OF
OF

263.0 MVA

263.0 MVA
264.0 MvA
264.0 MVA

313.0 MVA
313.0 MVA

ramp which mitigates overload

345
230

109.8
109.8

2
°

)
o
i

OF
OF

313.0 MVA
313.0 MVA

ramp which mitigates overload

230
230
522MVA

RRL=263MVA, Thermal = 522

18 1B11A4C6 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 BTHOLD 7 115
KENMARE7 115
STANLEY7 115
TIOGA4 4 230-TIOGAR4 7
LOGAN 7 115-BTHOLD 7
BTHOLD 7 115-KENMARE7
KENMARE7 115-STANLEY7

Tioga Trans Trip will mitigate

115
115
115
115

111.5
118.3

100.2

e}

o\

\o

°

OF
OoF

OF

263.0 MvVA
263.0 MVA

263.0 MVA

RATING

RATING
RATING

RATING

RATING
RATING

RATING
RATING

RATING
RATING

RATING

0.874 VOLTAGE LOWER THAN 0.9
0.846 VOLTAGE LOWER THAN 0.9
0.863 VOLTAGE LOWER THAN 0.9

116.3
143.7
142.3
100.1

o© oe o@

o\©°

OF
OF
OF
OF

125.0 MVA

RATING

88.0 MVA RATING
88.0 MVA RATING
97.1 MVA RATING



21 1B11A4C6 OUTAGE: LELANDO4 230 -LOGAN

22 1B11A4C60UTAGE:L.OLDS 345/230 TRANS

4 230

MALLARD7
LOGAN 7
DUNNING7
LOGAN TY
BTHOLD 7
MALLARD7
GARRISN7
Boundary

115
115
115
230
115
115-MAX
115-MAX

Dam Phase shifter would lock due to delta P

7 115
7 115

o O O O

0.

.889 VOLTAGE LOWER THAN
.897 VOLTAGE LOWER THAN
.860 VOLTAGE LOWER THAN
.894 VOLTAGE LOWER THAN
897 VOLTAGE LOWER THAN O

[cNeNeNe)
[Co RN RENe AN IaNe)

129.4 % OF 132.0 MVA RATING
134.0 % OF 132.0 MVA RATING

P, these

violations are caused by phase shifter readjusting to 200MW

ANTELOP3 345-C

AR.CK3 345
CT limit =592MVA, Conductor thermal rating = 954MVA

A
540
A <

L

10

8.7 % OF 592.0 MVA RATING

()
3130 &

24



CASE #13

CELL NAME = 1B11A1A1,B10T=184 NC, LMCAPS, BL-RH140, NC, MC=150WE, FP=132, PS 214NS

STATUS VIOLATED ELEMENT PU

OUTAGES:

9 1B11A1A1l OUTAGE: DAWSONC4 230 -FTPECK 4 230 FTPECK 4 230-FTPECK 7 115 102.2 $ OF 84.0 MVA RATING

18 1B11A1A1 OUTAGE: TIOGAR4 4 230 -LOGAN 4 230

FtPeck Generation at 132MW causes overload

TIOGA4 4 230-TIOGA4 7 115 109.5 % OF 125.0 MVA RATING

Tioga Trans Trip will mitigate

CELL NAME = 1B11A1C1,B10T=191 NC, LMCAPS, BL-RH140, NC, MC=150WE, FP=10, PS 214NS

STATUS VIOLATED ELEMENT PU

OUTAGES:

2 1B11A1C1 OUTAGE: ANTELOP3 345 -CHAR.CK3 345 BREOGAASEASI S (O SIREEA AR5 0628 O R OO SMVASRATNIN G

18 1B11A1C1 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 TIOGA4 4 230-TIOGA4 7 115 118.6 % OF 125.0 MVA RATING
Tioga Trans Trip will mitigate

22 1B11A1C1OUTAGE:L.OLDS 345/230 TRANS BELFELD3 345-CHAR.CK3 345 106.2 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA

25



CASE #15

CELL NAME = 1B11A1A6,B10T=-200 NC, LMCAPS, BL-RH140, NC, MC=150WE, FP=132,PS 200SN

STATUS VIOLATED ELEMENT PU
OUTAGES:
9 1B11A1A6 OUTAGE: DAWSONC4 230 -FTPECK 4 230 FTPECK 4 230-FTPECK 7 115 102.2 % OF 84.0 MVA RATING

FtPeck Generation at 132MW causes overload

18_1B11A1A6 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 BTHOLD 7 115 0.860 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.813 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.813 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.840 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.836 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGA4 7 115 149.2 % OF 125.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 150.1 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 135.4 % OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 134.2 % OF 88.0 MVA RATING
TIOGA4 7 115-TIOGA7 7 115 111.5 % OF 108.9 MVA RATING

Tioga Trans Trip will mitigate

21 1B11A1A6 OUTAGE: LELANDO4 230 -LOGAN 4 230 MALLARD7 115

0.871 VOLTAGE LOWER THAN 0.9
LOGAN 4 230 0.891 VOLTAGE LOWER THAN 0.9
LOGAN 7 115 0.873 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.841 VOLTAGE LOWER THAN 0.9
LOGAN TY 230 0.870 VOLTAGE LOWER THAN 0.9
BTHOLD 7 115 0.864 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.859 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.867 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.886 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.883 VOLTAGE LOWER THAN 0.9
MALLARD7 115-MAX 7 115 130.6 % OF 132.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 134.6 % OF 99.59 MVA RATING
GARRISN7 115-MAX 7 115 135.3 % OF 132.0 MVA RATING

Boundary Dam Phase shifter would lock due to delta P, these

Er

violations are caused by phase shifter readjusting to 200MW s-n



CASE #16

CELL NAME = 1B11A1C6,B10T=-199 NC, LMCAPS, BL-RH140, NC, MC=150WE, FP=10,PS 200SN

STATUS VIOLATED ELEMENT PU

OUTAGES:

18_1B11A1C6 OUTAGE: TIOGA4 4 230 -LOGAN 4 230 BTHOLD 7 115 0.868 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.828 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.834 VOLTAGE LOWER THAN 0.9
TIOGA4 7 115 0.868 VOLTAGE LOWER THAN 0.9
TIOGA7 7 115 0.865 VOLTAGE LOWER THAN 0.9
TIOGA4 4 230-TIOGA4 7 115 139.2 % OF 125.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 134.0 % OF 99.59 MVA RATING
LOGAN 7 115-BTHOLD 7 115 138.2 % OF 88.0 MVA RATING
BTHOLD 7 115-KENMARE7 115 136.9 % OF 88.0 MVA RATING

Tioga Trans Trip will mitigate

21 1B11A1C6 OUTAGE: LELANDO4 230 -LOGAN 4 230 MALLARD7 115 0.878 VOLTAGE LOWER THAN 0.9
LOGAN 7 115 0.882 VOLTAGE LOWER THAN 0.9
DUNNING7 115 0.848 VOLTAGE LOWER THAN 0.9
LOGAN TY 230 0.879 VOLTAGE LOWER THAN 0.9
BTHOLD 7 115 0.877 VOLTAGE LOWER THAN 0.9
KENMARE7 115 0.877 VOLTAGE LOWER THAN 0.9
STANLEY7 115 0.888 VOLTAGE LOWER THAN 0.9
MALLARD7 115-MAX 7 115 130.7 $ OF 132.0 MVA RATING
WILISTN7 115-TIOGA7 7 115 118.3 % OF 99.59 MVA RATING
GARRISN7 115-MAX 7 115 135.4 % OF 132.0 MVA RATING
Boundary Dam Phase shifter would lock due to delta P, these

violations are caused by phase shifter readjusting to 200MW s-n

22_1B11A1C6OUTAGE:L.OLDS 345/230 TRANS BELFELD3 345-CHAR.CK3 345 111.3 % OF 263.0 MVA RATING
CT Limit = 263MVA next is RLL at 359MVA
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