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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Commission Staffs Fourth Request
for Information dated July 22, 2013

July 29, 2013

1 Item 1) Refer to Exhibit Wolfram-S of tite application and Exhibit Wolfram-5.3

2 filed on June 24, 2013. Because Big Rivers’ environmental surcharge allocates costs

3 based on a percentage of revenue, Exhibit Wolfram-S of tite application reflects an

4 additional $404, 795 of environmental surcharge costsfor the Rural class and a

5 reduction of $142,833 and $261,962for the Large Industrial and Smelter classes,

6 respectively. These amounts appear in the Variance column. The amotints net to zero

7 as they reflect a shifting of the environmental costs between rate classes and titerefore

8 have no impact on the total overall base rate btcrease. In Exhibit Wolfram-5.3, an

9 additional $672,632 ofenvironmental sttrcharge costs is shown for the Rural class and

10 reductions to the Large Industrial and Smelter classes of environmental surcharge costs

11 are sit own of $26,666 aitd $64,696, respectively. These variaitce amotints do not net to

12 zero and therefore resttlt in ait additional $581 ,2 70 in crease to the total base rate

13 increase (i.e., Exhibit Wolfram-6. 3 filed on June 24, 2013 shows a total increase of

14 $68,613,284; however, the base rate increase reflected in Exhibit Wolfram-5.3 totals

15 $68,032,013).

16 a. confirm that tite environniental surcharge variaitce amounts in Exhibit Wolfram-

17 5.3 shottld net to zero. If this cannot be confirmed, explain fttlly why a base rate

18 increase shotttd reflect an increase in environmental surcharge revenues and

19 provide supporting calculations for all environmental surcharge amounts included
Case No. 2012-00535
Response to PSC 4-1

Witness: John Wolfram
Page 1 of 4



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Commission Staff’s Fourth Request
for Information dated July 22, 2013

July 29, 2013

1 in Exhibit Wolfram-5.3.

2 b. If the variance amounts should net to zero, provide a revised Exit ibit Wolfram 5.3

3 in both hard copy and Excel spreadsheet format with tite formulas intact and

4 unprotected. lit elude with your respoitse sttpporting calculations for the

5 environmental surcharge amounts in eluded in the revised exhibit.

6

7 Response)

S a. The environmental surcharge (“ES”) variance amounts in Exhibit Wolfram-5.3

9 should not net to zero, because the share of Environmental Compliance Plan (“ECP”)

10 costs borne by Off-System Sales (“OSS”) is not reflected in the exhibit. Pursuant to

11 the existing ES tariff (approved in the Commission’s October 1, 2012, order in Case

12 No. 20 12-00063), the total ECP costs are ‘jurisdictionalized” or split between the

13 native load sales (i.e. Rurals, Large Industrials, and Smelters) and OSS, on the basis

14 of total adjusted revenues. The increase to base rates affects the split, as shown in the

15 table on the next page. This data is drawn directly from the Big Rivers Financial

16 Model.

17 The total projected amount of jurisdictional billing increase associated with

18 the ES and resulting from the proposed base rate increase is $581,270.

19

Case No. 2012-00535
Response to PSC 4-1

Witness: John Wolfram
Page 2 of 4



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Commission Staffs Fourth Request
for Information dated July 22, 2013

July 29, 2013

1

2 Total Test Period ES Revenues ($)

Without With
Base Rate Base Rate

Rate Class Adjustment Adjustment Variance

Rurals 8,815,889 9,488,521 672,632

Large Industrials 2,944,366 2,917,700 (26,666)

Smelter 8,971,731 8,907,035 (64,696)

Total Jurisdictional 20,731,985 21,313,256 581,270

Off System Sales 3,633,367 3,052,097 (581,270)

Total 24,365,352 24,365,352 -

3

4 Note that the Total ES revenue variance nets to zero but the jurisdictional ES

5 revenue variance does not.

6 The total revenue deficiency in this case is $68,614,632. In the base rate

7 design, the incremental ES revenues of $581,270 are counted towards making up this

8 revenue deficiency. It is appropriate to do so because the incremental ES revenues

9 are driven entirely by the proposed adjustment to base rates. If the $581,270 were not

10 counted towards the revenue deficiency (or alternatively, if the incremental ES

11 revenues were adjusted out of the revenue deficiency calculation), the proposed

Case No. 2012-00535
Response to PSC 4-1

Witness: John Wolfram
Page 3 of 4



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Commission Staffs Fourth Request
for Information dated July 22, 2013

July 29, 2013

1 demand charges for the Rural and Large Industrial rate classes would have to be

2 increased further, in order to generate an additional $581,207 and achieve Big Rivers’

3 revenue requirement in full.

4 In the application as originally filed, the ES amounts included in Exhibit

5 Wolfram-S were based on estimates that did not properly account for the decrease in

6 the OSS share of total ECP costs. The jurisdictional variance amounts incorrectly

7 netted to zero. This was corrected in PSC 2-36, for which the ES amounts were drawn

8 directly from the Big Rivers Financial Model. Also please see the response to PSC 2-

9 40(a)(3).

10 b. Not applicable.

11

12 Witness) John Wolfram

Case No. 2012-00535
Response to PSC 4-1

Witness: John Wolfram
Page 4 of 4



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 20 12-00535

Response to Commission Staffs Fourth Request
for Information dated July 22, 2013

July 29, 2013

1 Item 2) Provide tite toad at which tite Hawesville smelter owned by Century

2 Aluminum can operate and Big Rivers not be reqttired by MISO to operate the Coleman

3 Station (“Coleman ‘9 for reliability purposes.

4

5 Response)

6 The maximum Century Load without the Coleman plant operating was identified as 332 MW

7 under system intact and N-i condition, and a 200MVar Capacitor Bank installed at Century.

8 It is possible that Century could install a special protection scheme (SPS) which would allow

9 Century to import 482 MW with the Coleman Plant idled. The SPS would consist of

10 protective relays that would reduce the Century load when a specific transmission line

11 exceeds its rated capacity. Certain transmission line outages will force Century to reduce its

12 load to levels of 132 MW to 230 MW depending on which specific transmission line is out of

13 service. Please see the redacted version of the MI$O Attachment Y report for additional

14 details.

15

16 Witness) Robert W. Berry

Case No. 2012-00535
Response to PSC 4-2

Witness: Robert W. Berry
Page 1 of 1



Attachment Y Study
Coleman Units 1, 2 & 3: 443 MW Coal
2$ Month Suspension 9/01/2013 — 1/1/2016

ATTACHMENT Y STUDY REPORT
July 1$, 2013

DRAFT

PUBLIC/REDACTED



EXECUTIVE SUMMARY

The completed Attachment Y Notification of Potential Generation Resource/SCU change of
Status (Attachment Y Notice) submitted by Big Rivers Electric Cooperation (BREC) on May 24,
2013. The request was for suspension of units 1, 2 & 3 from September 1, 2013 to Januaryl,
2016.

After being reviewed for Transmission System reliability impacts as provided for under Section
3 8.2.7 of the MISO Open Access Transmission, Energy and Operating Reserve Markets Tariff
(Tariff), MISO determined that potential reliability issues exist that would require the need for
Coleman Units 1, 2 and 3 to enter into an System Support Resource (S$R) Agreement if a
mitigation plan is not developed and implemented prior to the potential unit change of status.
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O I. INTRODUCTION

The completed Attachment Y Notification of Potential Generation Resource/SCU change of
Status (Attachment Y Notice) submitted by Big Rivers Electric Cooperation (BREC) on May 24,
2013. The request was for suspension of units 1, 2 & 3 from September 1, 2013 to January 1,
2016.

Afier being reviewed for Transmission System reliability impacts as provided for under Section
3 8.2.7 of the MISO Open Access Transmission, Energy and Operating Reserve Markets Tariff
(Tariff), MISO determined that potential reliability issues exist that would require the need for
Coleman Units 1, 2 and 3 to enter into an System Support Resource (S$R) Agreement if a
mitigation plan is not developed and implemented prior to the potential unit change of status.

II. STUDY OBJECTIVES

The purpose of this study was to assess the reliability impacts from the suspension of the
Coleman Station coal generation located in Hawesville, Kentucky. The operator of the Coleman
generating station, Big Rivers Electric Cooperation (BRPS), submitted an Attachment Y
notification to MISO for the consideration of suspending the generating station effective from
September 1, 2013 to January 1, 2016.

Figure 1: General Location of the Coleman Plant in Northern Kentucky
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• III. MODELS AND ASSUMPTIONS

Corresponding to the anticipated suspension of the Coleman Units 1, 2, & 3 the following power
system analysis source models were used for the study:

• 2014 SummerPeak
• 2014 Summer Peak with Stressed 2000MW MISO — TVA transfer
• 2017 SummerPeak
• 2017 Shoulder

The Attachment Y study models were created following the MISO Transmission Planning
Business Practice Manual (BPM-020-r$) Section 6.2.2. This includes creating a set of models
from each source model in which the units being studied are at full generation or taken out of
service.

a. Model Assumptions

1. Load Sensitivity to Century Aluminium Plant (485 MW)

b. Transmission Projects

1. LGEE / KU Matanzas 161 kV Substation The new Matanzas 161 kV Substation has an
anticipated in-service date of December 1, 2012. This new substation will be included in the
2014 and 2017 models since the substation will be in-service during the time Coleman
Generation is unavailable.
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c. Table of Models

ii Model Coleman 1,2,3 Century Aluminum Contingency Categories
1 20145P off off B, Cl, C2, C5
2 2014SP off on B, Cl, C2, C5
3 2014SP on off B, Cl, C2, C5
4 20145P on on B,C1,C2,C5
5 20175H off off B, Cl, C2, C3, C5
6 2017SH off on B, Cl, C2, C3, CS
7 20175H on off B, Cl, C2, C3, C5
S 20175H on on B, Cl, C2, C3, CS
9 20175P off off B, Cl, C2, CS

10 20175P off on B, Cl, C2, C5
11 201751’ on off B, Cl, C2, C5
12 20175P on on B, Cl, C2, C5
13 2014SP Stressed on on B, Cl, C2, C5

on at 338MW, with

14 201451’ Stressed off
200MVar cap bank

B, Cl, C2, C5at Coleman 16 1kv
bus

IV. STUDY CRITERIA AND METHODOLOGY

Siemens PTI’s Power System Simulator for Engineering (PSS/E) and Managing and Utilizing
System Transmission (MUST) were used to perform AC contingency analysis.

Two phases of study have been studied. In phase 1, the system impact of Coleman generating
units were evaluated by comparing the contingency analysis study result of the before Coleman
suspension and after Coleman suspension case. The models were solved with automatic control
of Load Tap Changers (LTCs), phase shifters, DC taps, switched shunts enabled (regulating),
and area interchange disabled. The results are compared to determine if there were any criteria
violations due to the change in the status for the unit(s).

Since reliability issues have been identified in Phase 1 study, and Coleman Units are identified as
required SSR units, Phase 2 study was performed to evaluate the potential alternative to mitigate
the reliability issue caused by Coleman generating units’ suspension. In this case, the potential
reduction of Century Load was evaluated.

a. Applicable Transmission Planning Criteria

MISO Transmission Owners

AMTh Transmission Planning Criteria applied for the thermal analysis:
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• For Category A contingencies, all thermal loadings exceeding 100% of the normal rating for
AMTh System

• For Category B and C contingencies, all thermal loadings exceeding 100% of the emergency
rating for AMIL System

AMTh Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, all substation voltages less than 95% or above 105%
• For Category B and C contingencies, all substation voltages less than 90% or above 110%

BREC Transmission Planning Criteria applied for the thermal analysis:
• For Category A contingencies, all thermal loadings exceeding 100% of the normal rating for

BREC System
• for Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for BREC System

BREC Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, all substation voltages less than 95% or above 105%
• For Category B and C contingencies, all substation voltages less than 92% or above 105%

DEl Transmission Planning Criteria applied for the thermal analysis:
• For Category A contingencies, all thermal loadings exceeding 100% of the normal rating for DEl

System
• For Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for BREC System

DEl Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, >100 kV substation voltages less than 95% or above 105%
• for Category B and C contingencies, >100 kV substation voltages less than 90% or above 105%

HE Transmission Planning Criteria applied for the thermal analysis:
• for Category A contingencies, all thermal loadings exceeding 100% of the normal rating for NE

System
• for Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for HE System

HE Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, >100 kV substation voltages less than 95% or above 105%
• For Category B and C contingencies, >100 kV substation voltages less than 90% or above 110%

SIGE Transmission Planning Criteria applied for the thermal analysis:
• for Category A contingencies, all thermal loadings exceeding 100% of the normal rating for

SIGE System
• for Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for SIGE System

SIGE Transmission Planning Criteria applied for the voltage analysis:
• for Category A contingencies, >100 kV substation voltages less than 95% or above 105%
• for Category B and C contingencies, >100 kV substation voltages less than 95% or above 105%

7



SIPC Transmission Planning Criteria applied for the thermal analysis:
• For Category A contingencies, all thermal loadings exceeding 100% of the normal rating for

SIGE System
• For Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for SIGE System

SIPC Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, >100 kV substation voltages less than 91% or above 105%
• For Category B and C contingencies, >100 kV substation voltages less than 91% or above 105%

Non—MISO Transmission Owners

LGEE Transmission Planning Criteria applied for the thermal analysis:
• For Category A contingencies, all thermal loadings exceeding 100% of the normal rating for

LGEE System
• For Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for LGEE System

LGEE Transmission Planning Criteria applied for the voltage analysis:
• for Category A contingencies, >100 kV substation voltages less than 95% or above 105%
• For Category B and C contingencies, >100 kV substation voltages less than 90% or above 110%

TVA Transmission Planning Criteria applied for the thermal analysis:
• For Category A contingencies, all thermal loadings exceeding 100% of the normal rating for

TVA System
• For Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for TVA System

TVA Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, >100 kV substation voltages less than 95% or above 105%
• For Category B and C contingencies, >100 kV substation voltages less than 90% or above 110%

AECI Transmission Planning Criteria applied for the thermal analysis:
• for Category A contingencies, all thermal loadings exceeding 100% of the normal rating for

AECI System
• for Category B and C contingencies, all thermal loadings exceeding 100% of the emergency

rating for AECI System

AECI Transmission Planning Criteria applied for the voltage analysis:
• For Category A contingencies, >100 kV substation voltages less than 95% or above 105%
• For Category B and C contingencies, >100 kV substation voltages less than 90% or above 110%

Under category C contingencies, for the valid thermal and voltage violations as specified above,
generation re-dispatch, system reconfiguration, and/or load shedding will be considered if applicable.
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b. MISO Transmission Planning BPM - SSR Criteria

As specified in MISO BPM-020-r7, the S$R criteria for determining if an identified facility is
impacted by the generator’s change of status will be:

• Under system intact and contingent events, branch thermal violations are only valid if the
flow increase on the element in the “after” retirement scenario is equal to or greater than:

a) 5% of the “to-be-retired” unit(s) MW amount (i.e. 5% Power Transfer Distribution
Factor (PTDF)) for a “base” violation compared with the “before” retirement
scenario, or
b) 3% of the “to-be-retired” unit(s) amount (i.e. 3% Outage Transfer Distribution
Factor (OTDf)) for a “contingency” violation compared with the “before” retirement
scenario.

• Under system intact and contingent events, high and low voltage violations are only valid
if the change in voltage is greater than 1% as compared to the “before” retirement voltage
calculation.

c. Contingencies

A subset of the MI$O Transmission Expansion Plan (MTEP) contingencies in the central region
was used for AC contingency analysis. Additional contingencies from TVA, LG&E, and AECI
were included in this analysis to provide coverage for events on those adjacent transmission
systems.

The following North American Electric Reliability Corporation (NERC) Categories of
contingencies were evaluated:

1. Category A when the system is under normal conditions.
2. Category B contingencies resulting in the loss of a single element.
3. Category C contingencies resulting in the loss of two or more (multiple) elements.
4. Maintenance outage condition with forced outage during shoulder load conditions.

V. STUDY RESULTS

a. Phase 1 Study Results

1 Branch Results (Appendix A Table la)
Table 1 a in Appendix A shows contingent conditions causing branch criteria violations without
Coleman Units 1 & 2 & 3 and the improvements resulting from the operation of Coleman Units
1 & 2 & 3. Contingent events causing branch violations include NERC Categories B, Cl, C2,
and C3. While the study scenario with Century Aluminum off does indicate fewer constraints,
there remain a few thermal loading issues resulting from Category C contingencies that exist in
the MISO Transmission system even with the load removed.

2 Voltage Results (Appendix A Table ib)
Significant voltage criteria violations associated with the suspension of Coleman Units 1, 2, & 3
and continued operation of Century Aluminum were identified when compared to the continued
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availability of the units. Table 1 in Appendix A shows contingent conditions causing criteria
violations without Coleman Units 1, 2, & 3 and the improvements resulting from the operation of
Coleman Units 1, 2, & 3. Contingent events causing voltage criteria violations include NERC
Categories B, Cl, C2, and C3. The acceptable post-contingency voltage range is between 0.92
per unit to 1.05 per unit. Therefore, voltages less than 0.92 or greater than 1.05 per unit are a
criteria violation. If Century Aluminum were to cease operations, with a load of 0 MVA, the
voltage issues within the MISO would be eliminated.

b. Phase 2 Study Results

1 FCITC Transfer Study
FCITC studies were performed to determine the maximum Century Loading without causing
transmission system violation.

Three scenarios were studied to determine the maximum Century Loading

• 2ol4summerpeak
• 2017 summer shoulder
• 2014 summer peak with stressed 2000MW MISO-TVA transfer

The Stressed 2014 summer peak scenario was identified as the worst scenario. The maximum
Century Loading was identified as 338MW under system intact and N-i condition, 200MVar
Capacitor Bank at Coleman 161kV bus is required to mitigate voltage violations. The most
limiting element is Newtonville — Coleman 161 kV branch and the most critical contingency is
[REDACTED].

The Prior-outage scenario was evaluated using the 2014 summer peak stressed case, the
maximum Century Loading was identified as 132MW under prior outage of [REDACTED]. The
most limiting element is Newtonville — Coleman 161 kV branch and the most critical
contingency is [REDACTEDJ. The results are available at Appendix B.

2 Voltage Analysis (PV analysis) on C3 Contingency Event
The C3 contingency events was studied and the not-converged (blow up) event was selected for
PV analysis. The double outage of [REDACTEDJ was identified causing voltage collapse.

PV analysis was performed to identify the maximum century loading before the voltage collapse.
figure below shows the PV curve of the transfer from AMIL to Century Load. The maximum
Century Load before voltage collapse was identified as 23 0MW.

The study assumptions are summarized as follows,

• Study case: 2014 Summer Peak with 2000MW transfer from MISO to TVA
• C3 Contingency: [REDACTED]
• Capacitor Bank: 200Mvar Capbank at Coleman 161kV bus
• Transfer: AMIL to Century Load

10



Figure 2 below shows the PV curve of power transfer from AMIL to Century Load against bus
voltage of Coleman 161kV bus, Skiliman 161kV bus and Davis 161kV bus under
[REDACTED]. The maximum Century Load before voltage collapse was identified as 230MW.

VI. CONCLUSION
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The study results indicate that potential reliability issues exist which would require the need for
Coleman Units 1, 2 and 3 to enter into an S SR Agreement if a mitigation pian is not developed
and implemented prior to the potential unit change of status, in accordance with Section 38.2.7 of
the MISO Open Access Transmission, Energy & Operating Reserve Markets Tariff (“Tariff’). In
addition to determining if reliability issues result from the suspension, further analysis was
performed to identify the areas that are subject to allocation of the SSR costs. The areas
identified for the cost allocation are Big Rivers Electric Corporation (BREC) and Southern
Illinois Gas & Electric (SIGE).

The reduction of Century Load is identified as a potential alternative to avoid entering Coleman
SSR agreement. The reductions are summarized as follows,

Century Load Maximum Loading Study Result
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• System intact condition
o Maximum Century Loading: 33 8MW
o Most limiting element/Critical contingency

• Newtonville — Coleman 161] [REDACTED]
• Prior outage condition

o Maximum Century Loading: 132MW
o Most limiting prior outage

• [REDACTEDJ
o Most limiting element/Critical contingency under prior outage

• Newtonville — Coleman 161 / [REDACTED]
• Voltage Collapse

o Maximum Century Loading: 23 0MW
o Most limiting C3 Contingency

• [REDACTEDJ

VII. SSR AGREEMENT COST ALLOCATION

MI$O utilizes a load shed methodology to determine the reliability benefits to each MISO Local
Balancing Area (LBA) of operation, without the SSR unit(s). Although load shed is not
permitted for NERC Category A or B events, this methodology determines the load shed amount
needed to relieve all Category B reliability issues and the most severe Category C reliability
issues identified, as a proxy for the reliability benefit of the SSR unit operation. The potential
SSR Agreement LBA shares that were calculated for this Attachment Y-2 study are included
below in Table 2.

Table 2: SSR Agreement LBA Shares

LBA Load Shed (MW) LBA Share
BREC 1504 99.5%
SIGE 7 .5%
Total 1511 100.00%

VIII. ANALYSIS OF ALTERNATIVES

c. New Generation or Generation Redispatch

No new dispatchable generation is currently planned for the impacted region.

d. System Reconfiguration and Operation Guidelines

Currently no operating procedures are available that would address specific contingency events
to maintain transmission loading within limits

12



e. Demand Response or Load Curtailment

FCITC studies were performed to determine the maximum Century Loading without causing
transmission system violation.

Three scenarios were studied to determine the maximum Century Loading

• 2014 summerpeak
• 2017 summer shoulder
• 2014 summer peak with stressed 2000MW MI$O-TVA transfer

The Stressed 2014 summer peak scenario was identified as the worst scenario. The maximum
Century Loading was identified as 33 8MW under system intact and N-i condition, 200MVar
Capacitor Bank at Coleman 161kV bus is required to mitigate voltage violations. The most
limiting element is Newtonville — Coleman 161 kV branch and the most critical contingency is
[REDACTED].

The Prior-outage scenario was evaluated using the 2014 summer peak stressed case, the
maximum Century Loading was identified as 132MW under prior outage of [REDACTED]. The
most limiting element is Newtonville — Coleman 161 kV branch and the most critical
contingency is [REDACTED].

The results are available at Appendix B.

The C3 contingency events were studied and the not-converged (blow up) event was selected for
PV analysis. [REDACTED] was identified causing voltage collapse.

PV analysis was performed to identify the maximum century loading before the voltage collapse.
Figure below shows the PV curve of the transfer from AMIL to Century Load. The maximum
Century Load before voltage collapse was identified as 23 0MW.

f. Transmission Projects

BREC has not identified transmission upgrades that would be completed to alleviate the loading
during the period of suspension. The loading is closely aligned with the local industrial load and
mitigation by load curtailment is preferred during the suspension period.

IX. SUMMARY OF POTENTIAL SOLUTION

The suspension period is from 2013 —2016 and the unit is planned to return to service. This will
forego any need for transmission upgrades since the load may be adequately managed by
curtailment of industrial load.

Curtailment of load via demand response is one of the alternatives to relieve transmission system
overload. Century load would need to be reduced to mitigate potential constraints. The maximum
Century loading is 338MW under system intact conditions, 132MW under prior outage of
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[REDACTED] due to thermal loading and 230MW under prior outage of [REDACTED]to avoid
potential voltage collapse.

A special protection scheme on Newtonsville to Coleman 161 kV may provide automated post-
contingent response to relieve the system constraints. While the Century plant may operate at
480MW under system intact conditions, curtailment of Century load to 23 0MW in following the
contingent loss of [REDACTED] would be needed to avoid potential voltage collapse. Century
Load will be reduced to 132MW at the outage of [REDACTED]. SPS may also be required in
other branches with different settings.

X. APPENDICES

Appendix A: Steady-State AC Contingency Results

Table la: Branch Results

Table ib: Voltage Results

Appendix B: FCITC Study Results

Table 2a: 2014SP FCITC

Table 2b: 2017SH FCITC

Table 2c: 2014SP Stressed FCITC

Table 2d: 2014$P Stressed FCITC under Double Outage Condition

Table 2e: PSS/e verification on 2014SP Stressed Scenario
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2Ol7SHCenIoff ]REDACTED CONTINGENCY] 340067 7RAUSEY 345348068 4RAMSEY C/PS 1381 95.5 3702 96.0 96 26.7/

, .IVo1a8oo nomad by ounpanolon
2Ol7SHCenloff [REt/ACTED CONTINGENCY] 13479464PANA 136 340060 4RAUSEYCIPS 130 I — —. 206.3! 44.5 2512 44.8, 95 15.11 3,40657791 VIola/on roused bynuaponsion
2Ol7SHCnntoff [REt/ACTED CONTINGENCY] 346067 7F55MSEY 345 349568 4RAMSEY CIPS /38 I — 300.4] 96.5 365.6! 90.0 4,6952696 IV1o//on caused by ouspens/on
2OI7SHCen/off IREDACTED CONTINGENCY] 348774 78ALDWIN 345348776 7TURKEY HILL 345 I — l054.9 693.41 — 1039.91 6022 1 15.01 j1.ru4a//on made mo/no by snipers/Or
2O17SHCon/off I]REDACIEDCONTINGENCY] 34877478AC0W1N 34534877548AL0#6N 1381 — 4 4],,,,,,,,,,293.8] 456.3 287./ 1 14.0 2/602709 VuIaI/onmadewornabysusyeninon
2SI7SHCenIo# LIREDACTED CONTINGENCY] 4CAMP#ELU4/L 138 350205 5CAMP8ELLHIL /61 1 323.8] 25.01 205.9 226 /32 27,9 6.2979604 Violin/on made worm by suspension
2Ol7SHCen/off IREDACTED CONTINGENCY] 308861 5800NE 161306493 2NCONE 69.01 — — 1 126.91 9271 111.8 92.0 98.7 14.4 3.2506643 b50/almm caused bysuapennion
201759Cm/oN I{REDACTEDCONTINCENCY] 3245122#DDYP 6603245832P#/NCE 09.01 — — 84 87,8] 32,11 #5/A #6/A #5/A #5/A #5/A V/ohaonoauoedbyauspansimm
2S17SHConIoR ‘IREDACT#5CONTlNGENCY] 3245122E0DYP 69.03629162KYDAM 69.01 LN — 70

,_,,,

35.8] 2.1 UN/A] UN/A UN/A #6/A #6/A AldoUonreuoedbywapooninon
2Ol7SHCenIoff REt/ACTED CONTINGENCY] 1360103 SPHIPPS 8 NP 161 360705 510EV C34 70 1613 IN 472.1] 4921] 319.41 478.7] 314.4, 101.4 13.4] 3.0240307 /4010//on sado won. by sunpendon
201756Con5o# IITC0NT/NGENCY] 13E2I242LOvELLTN 69.53624962WA776O#DTNNS.SI LN 50.41 61.6j 617L,,,,,, #9/A #8/A 85/A #8/A #5/A VuIin’oncausedbywoponoion
2OI7SHConIo# ]]REDACTEDCONTINGENCY] 34O6I8SLMNG 1613886l65U8R5H#LLKYI6I I ILN 333 3342, 59.3! UN/A #6/A #6/A 05/A #9/A /4olaAononeoedbyauopwoiml
2El7SHCmsIoff [REt/ACTED CONTINGENCY] 3406195/0090 161365320 5BARKLEY HP 16l I ILN 223 261.8] 83.9] 230.11 70.6 109.2 31.71 7.1557562 510/adon mode worse by nooponinon
20175K/Den/off ]REDACTED CONTINGENCY]
201 7SHCanlo0

2OI7SHCanIoff

CV]
CVI

362124 2LOVSITN 660362496 ThAUROAD TN66O I ILN 59.41 63.91
CV] 62124280V66LTN 60.S3624962WATTROA07569.0I ILN 56.4] 6/7] 627] #5/A UN/A 86/A UN/A #5/A Volosonnaanedbyouspesoaon

62.71

340618 51/diNG 161 388326 5BARKLEY UP 161 I I! — 2231 255.3 #3.91 223.61 75.6J 100.3 31.7]
302124 2LOVELLTN 58.0362496 2WAUROAD TN69.0 I JI.11 •,j61.7 627] UN/A UN/A I UN/A UN/A I

#6/A 1 UN/A UN/A #5/A #5/A Vsdinon reused by nospeunion
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Table ib: ( je Results

MISO Coleman Units 1,2, & 3 Attachment Y-2 Study- Compare Voltage Results

CONfiDENTIAL / CEll- DO NOT RELEASE

______________________________________________________________

Unifina Element

D

JColeman 1.2, & 30FF Coleman 1,2, & 3 ON
unit
Impact- ,

Cow Upp
Model Contingency Description Bus # Bus Name KY Area Zone Unit Unit Cont Voft Bane Volt Viol ContVolt BaseVoft Viol JP’O.Ol) MISO Comments

O14SP LREDACTED CON11NGENCY] 248435107NWPdtl 161 2071 1207 0 1.1 0.8516 O.969jL RUA ftt!A RN/A tN/A Viotatan caused by suspension
20145P REDACTED C0NTINCENCY 248857 O7NWTNW 207 1207 0 1. 0.673 O.979J tflIA lNiA iiA #N)A Violaton caused by suspension
2014SP REDACTED CONTINGENCY] 340552 5COLEMAN 314 1314 0. 1.0 0.8125 0.960 C #N/A tN/A #11/A /A Violatnn cussed by suspension
2014SP REDACTED CONTINGENCY] 340557 5HANCO 314 1314 0. 1.0 0.8214 0.966 L #t1/A tNIA #t4/A tN/A Violaton caused by suspension
20145P REDACTED CONTINGENCYJ 340558 5SKILMAN 314 1314 0. 1.0 0.8487 0.979 L #N/A #N/A tN/A tN/A Violaton caused by suspension

O14SP REDACTED CONTINGENCY] 340559 5DAV1S 314 1314 0. tO 0.9081 0.98 L 1/A tN/A tN/A tN/A Vislaton caused bynoopensiun
2014SP REDACTED CONTINGENCY] 340564 5NATAL 6 314 1314 0. 1.0 0.0235 0. L #11/A #N/A #14/A #14/A Violation caused by suspension

014SP REDACTED CONTINGENCY] 340565 5NEWMAN 314 1314 0. 1.0 0.8958 0.97 L #14/A #14/A #N/A #84/A Violation cassed by suspension
0145P [REDACTED CONTINGENCY] 340621 5COLEEHV 314 1314 0. 1.0 0.8171 0.96 L #14/A #N/A #N/A #84/A Violation caused by suspension
0145P REDACTED CONTINGENCY] 248435 O7NW1VL1 207 1207 0 1.1 0.8516 0.96 L #t4IA tiN/A #N/A #11/A Violation caused by suspension
01 4SP REDACTED CONTINGENCY] 248887 O7NWtNVL 207 1207 0 1.1 0.873 0.979 C #11/A #14/A #11/A #11/A Violation caused by suspension
01 4SP REDACTED CONTINGENCY] 340552 5COLEMAN — 314 1314 0.9 1.05 0.8125 0.96071L #11/A #N/A #11/A #11/A Violation caused by suspension
O14SP REDACTED CONTINGENCY] 340557 5HANCO — 314 1314 0.9 1.05 0.8214 0.96691L #11/A #11/A #141A #N/A Violation caused by suspension
O14SP REDACTED CONTINGENCY] 340558 5SKILMAN 314 1314 0.9 1.05 0.8487 0.9798 L #11/A #14/A #N/A #14/A Violation caused by suspension
O14SP DACTED CONTINGENCY] 340559 5DAVIS 314 1314 0.9 1.05 0.9081 0.9855 L #11/A #14/A #11/A #11/A Violation caused by suspension
O14SP ACTED CONTINGENCY] 340563 7COLEMAN 34 314 1314 0.9 1.05 0.8171 0.9928 L #14/A #14/A #11/A #11/A Vinlation caused by suspension
O14SP ACTED CONTINGENCY] 340564 5NATAL — — 314 1314 0.9 1.05 0.8235 0.97 L #84/A #11/A #14/A #84/A Violation caused by suspension
O14SP ACTED CONTINGENCY] 340565 5NEWMAN 1 3 1314 0.9 1.0 0.8 0.97431L #11/A #14/A #14/A #81/A Violation caused by suspension
O14SP ACTED CONTINGENCY] 340621 5COLEEHV 1 3 1314 0.9 1.0 0.8 0.9676[L #14/A #14/A #14/A #14/A Violation caused by suspension
01 4SP [RE ACTED CONTINGENCY] 248435 O7NWTVU 1 1207 0 1. 0.8 0.9693 C #14/A #N/A #11/A #14/A Violation caused by suspension
0140P ACTED CONTINGENCY] 248887 O7NWTNVL — — 1207 — 1. 0 0.9793 L #14/A #14/A #14/A #11/A Violation caused by suspension
O14SP ACTED CONTINGENCY] 340552 5COLEMAN 1 — 1314 0 1.0 0.8 0.9607 L #14/A #14/A #14/A #14/A Violation canoed by suspension
O14SP ACTED CONTINGENCY] 340557 5HANCO 1 31 1314 — 0 9 1.05 0.8 4 0.9669 L #14/A #11/A #14/A #14/A Violation caused by suspension
O14SP ACTED CONTINGENCY] 340558 5SKILMAN 1 31 1314 — 1.0 0.8 8 0.9796 C #11/A #11/A #11/A #11/A Violation caused by suspension
O14SP ACTED CONTINGENCY] 340559 5DAV1S 1 31 1 — 1.0 0.908 0.9855 C #14/A #11/A #81/A #14/A Violation caused by suspension

2014SP DACTED CONTINGENCY] 340563 7COLEMAN 34 31 1 1.0 0.817 0.9928 L #14/A #14/A #11/A #11/A Violation caused by suspension
0 P IREDACTED CONTINGENCY] 340564 5NATAL 1 31 1 1 0.823 0.97 L #14/A #11/A #11/A #14/A Violation caused by suspension

P DACTED CONTINGENCY] 340565 SNOWMAN 1 31 1 1 0.895 0.9743 C #11/A I #14/A #14/A #14/A Violation caused by suspension
P DACTED CONTINGENCY] j340621 5COLEEHV 1 31 1 — 1 0.8 7 0.96761L #14/A #14/A #14/A #14/A Violation caused by suspension
P DACTED CONTINGENCY] ] 340559 5DAVIS 1 31 1 9 1 0.9 2 0.9855 L #11/A #14/A #N/A #11/A Violation caused by suspension
P DACTED CONTINGENCY] 340565 5NEWMAN 1 31 1 — 0.9743 L #14/A #14/A #14/A #11/A Violation caused by suspension
P DACTED CONTINGENCY] j 340559 5DAV1S 1 31 131 — 1 0.9855 L #11/A #11/A #14/A #14/A Violation caused by suspension
P DACTED CONTINGENCY] 340565 5NEWMAN 1 3 131 1 0.9743 L #14/A #14/A #14/A #11/A Violation caused by suspension

I4SP REDACTED CONTINGENCY] 340559 SDAViS 1 3 131 — 9 1 0 — 2 0.9855 L #14/A #14/A #14/A #14/A Violation caused by suspension
14SP REDACTED CONTINGENCY] 340565 5NEWMAN 1 3 131 — 1 0.97431L #84/A #14/A #14/A #14/A Violation caused by suspension
4SP REDACTED CONTINGENCY] 340559 5DAVIS 1 3 131 — 1 0.9855L #14/A #14/A #84/A #14/A Violation caused by suspension

2 4SP REDACTED CONTINGENCY] 340565 SNOWMAN I 3 131 — 1 — 0.97431L #14/A #81/A #14/A #14/A Violation caused by suspension
2 4SP [REDACTED CONTINGENCY] 340559 5DAViS 161 3 131 — I — 0.9055 C #14/A #14/A #14/A #14/A Violation caused by suspension
2 4SP REOACTED CONTINGENCY] 340565 5NEWMAN 161 314 1314 0 1 0.9743 L #14/A #14/A #11/A #14/A Violation caused by suspension

4SP REDACTED CONTINGENCY] 248431 O7ORISTW 161 207 1207 — 1. 0.8 1.0033 L #14/A #11/A #14/A #11/A Violation caused by suspension
45P REDACTED CONTINGENCY] 248435 O7NW1VL1 161 207 1207 0.9 1. 0.732 0.9693 C #14/A #14/A #84/A #14/A Violation caused bysospennion
4SP REDACTED CONTINGENCY] 248865 O7TRY6 161 207 1207 0.9 1. 0.79 0.9997 L #14/A #14/A #14/A #14/A Violation caused by suspension
4SP REDACTEO CONTINGENCY] 248887 O7NWTNVL 161 207 1207 0.9 1. 0.76 0.9793 L #14/A #11/A #14/A #14/A Violation caooed by suspension
ISP REDACTED CONTINGENCY] 340552 5COLEMAN 161 314 1314 0.92 1.05 0.63 0.9607L #14/A #11/A #14/A #11/A Violation caused by suspension
4SP REDACTED CONTINGENCY] 248435 O7NW1VL1 161 207 1207 0.9 1. 0.8516 0.9693 L #14/A #14/A #14/A #14/A Violation caused by suspension
LISP [REDACTED CONTINGENCY] 248887 O7NWTNVC 161 207 1207 0.9 1.1 0.873 0.97931L #11/A #14/A #14/A #11/A Violation caused by 500pension
46P REDACTED CONTINGENCY] 340552 5COLEMAN 161 314 1314 0.92 1.05 0.8125 0.9607 L #14/A #14/A tiN/A #14/A Violation caused by suspension
4SP REDACTED CONTINGENCY] 340557 5HANCO 161 314 1314 0.92 1.05 0.8214 0.9669 L #14/A #14/A #14/A #84/A Violation caused by suspension
4SP REDACTED CONTINGENCY] 340558 SSKILMAN 161 314 1314 0.92 1.85 0.8487 0.97981L #11/A #11/A #11/A #81/A Violation caused by suspension
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MISO Coleman Units 1, 2, & 3 Attachment Y-2 Study - Compare Voltage Results
CONFIDENTIAL / CEll- DO NOT RELEASE

1
Table ib: C je Results 0

UmWng Element Doleman 1, 2, & OFF Coleman 1.2. & 3 ON

nit

. f-w- -ff
Model Contingency Description Bus # Bus Name Ky. Area Zone Limit Limit ContVolt Base Volt Viol ContVolt Base Volt lol (>0.01) MISO Comments

O14SP DACTED CONTINGENCY] 340559 5DAVIS 161 314 1314 0.92 1 0.908 0.9855 L EN/A *J/A #t1/A #N/A Vioaton caused by suspension
O14SP DACThD CONTINGENCY] 340564 5NATAL 161 314 1314 O.2 1 0.823 0.97 C #N1A #N/A tN/A #N/A Violation caused bysuspension
014SP DACTED CONTINGENCY] 340565 5NEWMAN 161 314 1314 0. 1 0.895 0.9743 L #tI’A #N/A #N/A #tI/A Violation caused bysuspensian
01 4SP DACTED CONTINGENCY] 340621 5COCEEHV 161 314 131 0. 1 0.817 0.9676 L tN/A tN/A IN/A #N/A Violaton caused by suspension
OI4SP DACTED CONTINGENCY] 340566 5MEADE 161 314 131 0. 1 0.877 0.9851 L ttIIA nt/A ntlfA 1/A Violaton caused by suspension
O14SP DACTED CONTINGENCY] 340616 5N.HARD 161 314 131 0. 1 0 0.861 0.9957 L #N/A #11/A #11/A #N/A Violation caused bysuspensinn
0145P DACTED CONTINGENCY] J 340566 5MEADE 161 314 131 0. 1 0.8775 0.9851 L tiN/A #11/A tiN/A #11/A Violation caused by suspension
O14SP EDACTED CONTINGENCY] .1 340616 5N.HARD 161 314 131 0. 1 0.8616 0.9957 L #14/A #14/A tiN/A #14/A Violation caused by suspension
O14SP EDACTED CONTINGENCY] 340559 5DAVIS 161 314 131 0. 1 0.9031 0.9855 L #11/A #14/A #14/A tiN/A Violation caused by suspension
0145P EDACTED CONTINGENCY] 340565 5NEWMAN 161 3141 0. 1 0.8007 0.9743 C tiN/A tiN/A #14/A tiN/A Violation caused by suspension

14SP EDACTED CONTINGENCY] 248435 O7NWTVL1 161 207 0 1 0.8516 0.9693 C tiN/A #14/A #11/A #11/A Violation caused by suspension
01 ASP REDACTED CONTINGENCY] 248887 O7NWrNVC 161 207 0 1 0.873 0.9793 L #11/A #14/A #14/A #14/A Violation caused by suspension

201 4SP REDACTED CONTINGENCY] 340552 5COLEMAN 161 314 0. 1. 0.8125 0.9607 C #14/A #11/A tiN/A #11/A Violation caused by suspension
O14SP REDACTED CONTINGENCY] 340557 5HANCO 161 314 1314 0. 1. 0.8214 0.9669 L #11/A #11/A #11/A #14/A Violation caused by suspension
O14SP [REDACTED CONTINGENCY] 340558 5SKILMAN 161 314 1314 0. 1. 0.8487 0.9798 L #14/A #14/A #14/A #14/A Violation caused by suspension

2014SP REDACTED CONTINGENCY] 340559 5DAViS — 161 314 1314 0. 1. 0.9081 0.9855 L #14/A #14/A #11/A #11/A Violation caused by suspension
2014SP REDACTEO CONTINGENCY] 340563 7COLEMAN 314 1314 0. 1. 0.8171 0.9928 L #14/A #11/A #11/A #14/A Violation caused bysuspension
2014SP REDACTED CONTINGENCY] 340564 5NATAL — 314 1314 0. 1. 0.8235 0.97 C #11/A #11/A #14/A j #14/A Violation caused by suspension
2014SP REDACTED CONTINGENCY] 340565 5NEWMAN — 314 1314 0. 1. 0.t958 0.9743 L #14/A #14/A #11/A #11/A Violation caused bysuspension
2014SP REDACTED CONTINGENCY] 340621 5COLEEHV — 314 1314 0. 1. 0.8171 0.5676 L #11/A #11/A #14/A #11/A Violation caused by suspension
201 4SP [REDACTED CONTINGENCY] 324139 500RCHST — 363 379 0.9 .1 0.8832 1.0034 C #11/A #11/A #14/A #14/A Violation caused by suspension
201 4SP EDACTED CONTINGENCY] 324149 5IM000EN — 363 379 0.9 1.1 0.8724 1.0025 C 11048 1.003 H -0.232 Violation caused by suspension

ASP DACTED CONTINGENCY] 324157 5POCK N —- 363 379 0.9 1.1 0.8677 1.0048 C 1.111 1.0053 H -0.243 Violation caused by suspension
4SP DACTED CONTINGENCY] 324158 5POCKET — 16 363 379 0.9 1.1 0.8677 1.0047 C 1.111 1.0052 H -0.243 Violation caused byssspenoion
4SPCentoff DACTED CONTINGENCY] 324310 4SPENC 13 363 380 0.9 1.1 0.6823 0.96991L 0.8718 0.9699 L 0.011 Pre-exsting
7SP DACTED CONTINGENCY] 248435 O7NW1VL1 16 207 1207 0.9 1.1 0.8482 0.9696 C #1UA #11/A #14/A j #11/A Violation caused by suspension
7SP DACTED CONTINGENCY] 248887 O7NWTNVC — 16 207 1207 0.9 1.1 0.8697 0.979 L #11/A #11/A #11/A #14/A Violation caused bysuspensioo
7SP DACTED CONTINGENCY] 340552 5COLEMAN — 314 1314 0. 1.05 0.8085 0.9602 L #14/A #14/A #14/A #14/A Violation caused by suspension

O17SP DACTED CONTINGENCY] 340557 5HANCO — 314 1314 0.9 1.05 0.8173 0.9662 L #11/A #11/A #14/A #14/A Violation caused by suspension
2017SP ACTED CONTINGENCY] 340558 5SKILMAN 314 1314 0.9 1.05 0.8454 0.9791 IL #14/A #14/A #11/A #11/A Violation caused by suspension

O17SP ACTED CONTINGENCY] 340559 5DAVIS — 314 1314 0.9 1.05 0.9049 0.9841L #11/A #11/A #14/A #14/A Violation caused by suspension
O17SP ACTED CONTINGENCY] 340564 5NATAL — 6 314 1314 0.9 1.05 0.8197 0.96941L #11/A #11/A #14/A #14/A Violation caused by suspension
OI7SP ACTED CONTINGENCY] 340565 5NEWMAN 314 1314 0.9 1.0 0.8928 0.9731C #11/A #11/A #14/A #14/A Violation caused bysuspension
O17SP ACTED CONTINGENCY] 340621 5COLEEKV 314 1314 0 1.0 0.8132 0.967L #11/A #14/A #14/A #11/A Violation caused by suspension
01 TSP ACTED CONTINGENCY] 248435 O7NWPJC1 161 207 1207 — 1 0.8482 0.96961C #11/A #14/A #14/A #11/A Violation caused by suspension
0175P ACTED CONTINGENCY] 248887 O7NWTNVL 161 1207 — 0 1 0.8697 0.9791L #11/A #11/A #14/A #14/A Violation caused by suspension
O17SP ACTED CONTINGENCY] 340552 5COLEMAN 161 1314 — 1.0 0.8085 0.96021C #14/A #14/A #14/A #14/A Violation caused by suspension
O17SP ACTED CONTINGENCY] 340557 5HANCO 161 1314 — 1.0 0.8173 0.96621L #11/A #11/A #11/A #14/A Violation caused by suspension
I7SP EDACTED CONTINGENCY] 340558 5SKILMAN 161 1314 — 1.0 0.8454 0.97911L #11/A #14/A #14/A #14/A Violation caused by suspension

P DACTED CONTINGENCY] 340559 5DAViS 161 31 1314 — 1.0 0.9049 0.984 C #11/A #14/A #14/A #14/A Violation caused by suspension
P DACTED CONTINGENCY] 340563 7COLEMAN 345 31 1314 — 1.0 0.8132 0.9921 L #11/A #11/A #14/A #14/A Violation caused by suspension
P DACTED CONTINGENCY] 340564 5NATAL 161 31 1314 — 1.0 0.8197 0.96941L #14/A #14/A #14/A #14/A Violation caused by suspension
P DACTED CONTINGENCY] j, 340565 5NEWMAN 161 31 1314 — 1.0 0.8928 0.9731L #14/A #14/A #14/A #11/A Violation caused by suspension

7SP DACTED CONTINGENCY] 340621 5COLEEHV 161 31 1314 — 1.0 0.8132 0.667 C #14/A #11/A #11/A #11/A Violation caused by suspension
7SP DACTED CONTINGENCY] 248435 O7NWTVL1 161 20 1207 0. 1. 0.8482 0.9696 C #14/A #14/A tiN/A #14/A Violation caused by suspension
7SF’ DACTED CONTINGENCY] 253581 1ON1VL13 138 21 1218 0.9 1.0 0.9354 0.99031L #14/A #14/A #14/A #14/A Violation caused bysuspession
7SF’ DACTED CONTINGENCY] 340552 5COLEMAN 161 314 1314 0.92 1.0 0.8085 0.9602 C #14/A j #11/A #11/A #14/A Violation caused by suspension
7SF’ DACTED CONTINGENCY] 340557 51-tANGO 161 314 1314 0.92 1.0 0.8173 0.9662 C #14/A J titIlA #11/A tiN/A Violation caused by suspension
7SF’ DACTED CONTINGENCY] ] 340558 5SKILMAN 1611 3141 1314 0.92 1.0 0.8454 0.97911C #14/A I #11/A #11/A #14/A Violation caused bysuepensioo
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Table ib: Results

MISO Coleman Units 1,2, & 3 Attachment Y-2 Study- Compare Voltage Results
CONFIDENTIAL I CEll - DO NOT RELEASE

_________

LImiting Element Coleman 1,2. & 3 OFF Coleman 1.2. & 3 ON Impact
I I —

1:w— j— I Voff.Von
Model ContingencyDescription JBus#Bun Name • • KV Area Zone Limit Limit Cont Voft Base Volt Viol ContVoltJBaseVolt Viol (>0.01) MISO Comments
2017SP DACTED CONTINGENCY] 340559 5DAVIS 161 314 13 0 1. 0.9049 O.9841L ctJ/A #tUA tiN/A EN/A Violaton caused by suspension

OI7SP DACTED CONTINGENCYJ 340563 7COLEMAN 345 314 13 0 1 . 0.81 32 0.9921 t’I/A #N1A RN/A 1*1/A Violabon caused by suspension
O17SP DACTED CONTINGENCY} . 340564 5NATAL 161 314 1 . 0.81 97 O.96941L #NIA #t1fA tiN/A ctIIA Violation caused by suspension
O17SP DACTED CONTINGENCY] 340565 5NEWMAN 161 314 1.0 0.89 8 O.973jL #N/A tN/A 1/A tiN/A ‘diolation caused by suspension
017SP DACTED CONTINGENCY] 340621 5COLEEHV 161 314 1. 0.8 O.9671L #N/A #N/A tN/A j #N/A Violation caused by suspension
O17SP DACTED CONTINGENCY] 340559 5DAVJS 61 314 14 0 2 1. 0.8 2 O.984L #ti/A #N/A #t1/A 1 N1A Iinlation caused by suspension
O17SP DACTED CONTINGENCY] 340565 5NEWMAN 314 1. 0.973 C #t1IA #t.l!A #N/A J #tJ/A Violation caused bysuspensinn
O17SP DACTED CONTINGENCY] 340559 5DAVIS 314 1. 0.8 0.984 L #NIA #N/A #t’IIA dPI/A Violation caused by nuspension
O17SP DACTED CONTINGENCYJ 340565 5NEWMAN 314 0 1. 0 O.9731L tN/A #t1/A tiN/A dN/A 1isIuton caused by suspension

2017SP R DACTED CONTINGENCVj 253580 1CNWL16 161 210 1210 0. 1. 0.9 4 O.96971L EN/A t1iA l/A dNIA Violation caused by suspension
017SP DACTED CONTINGENCY] 340559 5DAVIS — 314 1314 0. 1. 0.8 0.9841L #N/A #N/A #11/A #11/A Viulation caused by suspension
O17SP DACTED CONTINGENCY] 340555 5NEWMAN — 314 1314 0. 1. 0 0.9731L #14/A #11/A #11/A #11/A Violation caused by suspension
01 7SP R DACTED CONTINGENCY] 340559 5DAVIS — 314 1314 0. 1. 0.8 0.9841L #11/A #14/A #N/A #N/A Violation caused by suspension
0178P R DACTEO CONTINGENCY] 340565 5NEWMAN 314 1314 0. 1. 0 0.9731L #11/A #11/A #11/A #11/A Vinlation caused bysusponsinn

P OACTED CONTINGENCY] 340559 5DAVIS 314 1314 0. 1. 0.8 0.984 L #N/A #11/A #t1/A #11/A Violation caused by suspension
P DACTED CONTINGENCY] 340565 5NEWMAN 314 1314 0. 1. 0 0.973 L #14/A #N/A 1/N/A #N/A Violation caused by suspension
P DACTED CONTINGENCY] 248431 O7BRISTW — 207 1207 0 1.1 0. 1.0012 C #11/A #N/A #11/A #N/A Violatiun caused bysuspension
P ACTEO CONTINGENCY] 248435 O7NWPJL1 207 1207 0 1.1 0. 0.9696 L #11/A #11/A #11/A #11/A Violation caused by suspension
P ACTEO CONTINGENCY] 248865 O7TRY16I 207 1207 0 1.1 0. 0.9896 L #11/A #14/A #11/A #14/A Vinlation caused by suspension

7SP ACTEO CONTINGENCY] 248887 O7NWTNVL — 207 1207 0 1.1 0. 0.9791L #14/A #11/A #14/A #11/A Violation caused by suspension
7SP ACTED CONTINGENCY] 340552 5COLEMAN — 16 314 1314 0.92 1.05 0.63 7 0.96021L #14/A #11/A #11/A #11/A Violation caused by suspension
7SP ACTED CONTINGENCY] 248435 O7NWNLI 207 1207 0 1.1 8.8482 0.9696 L #14/A #N/A #14/A #14/A Vinlation caused by suspension
7SP ACTED CONTINGENCY] 248887 O7NWTNVL 207 1207 0 1.1 0.8697 0.979 L #11/A #14/A #14/A #14/A Viulatiun caused by suspension
75P ACTED CONTINGENCY] 340552 5COLEMAN 314 1314 0.9 1.05 0.8085 0.9602 C #14/A #11/A #11/A #14/A Violatinn caused by suspension
7SP DACTED CONTINGENCY] 340557 5HANCO 314 1314 0.9 1.05 0.8174 0.9662 C #14/A #14/A #11/A #14/A Violation caused bysuspension
7SP ACTED CONTINGENCY] 340558 5SKILMAN 6 314 1314 0.9 1.05 0.8455 0.9791 C #14/A #14/A #14/A #14/A Violation caused bysuspension
7SP ACTED CONTINGENCY] 340559 5DAVIS 314 1314 0.9 1.05 0.9049 0.984 L #14/A #14/A #14/A #11/A Violation caused by suspension
7SP ACTED CONTINGENCY] 340564 5NATAL 1314 0.9 1. 0.8108 0.96941L #14/A #14/A #14/A #14/A Violation caused by suspension

O7SP REDACTED CONTINGENCY] 340565 5NEWMAN 1314 0.9 1. 0.8028 0.973 C #14/A #14/A #14/A #14/A Violation caused by suspension
OI7SP ACTED CONTINGENCY] 340621 5COLEEHV 1314 0.9 1.0 0.8132 0.967 L #14/A #14/A #11/A #11/A Violation caused by suspension

7SP ACTED CONTINGENCY] 340566 5MEADE 1314 0.9 1.0 0.8653 0.9846 C #14/A #14/A #11/A #11/A Violation caused by suspension
70P ACTED CONTINGENCY] 340616 5N.HARD 1314 0.9 1.0 0.8484 0.9956 C #14/A #14/A #14/A #14/A Violation caused by suspension

P [REDACTED CONTINGENCY] 253580 iON WL16 — — 1210 0.9 1.0 0.9367 0.9697 C #11/A #11/A #14/A #14/A Violation caused by suspension
P [REDACTED CONTINGENCY] 253580 1 ONNL6 — — 1210 0.9 1.0 0.9367 0.9697 C #11/A #14/A #14/A #14/A Violation caused by suspension
P [REDACTED CONTINGENCY] 340566 5MEADE — — 1314 0.9 1.0 0.8654 0.98461L #14/A #14/A #14/A #14/A Violation caused by suspension

01 P [REDACTED CONTINGENCY] 340616 5N.HARD — 6 — 1 1314 0.9 1.0 0.8484 0.99561C #11/A #14/A #14/A #14/A Violation caused by suspension
01 P IREOACTED CONTINGENCY] 340559 5DAVIS — — 1314 0.9 1.0 0.8952 0.9841C #14/A #14/A #11/A #11/A Violation caused bysuspension
01 P [REDACTED CONTINGENCY] 340565 5NEWMAN — — 1314 0.9 1 0.8829 0.973IC #14/A #14/A #14/A #14/A Violation caused by suspension
01 P [REDACTED CONTINGENCY] 248435 O7NWIVL1 — — 1207 0 — 0.8482 0.9696C #14/A #14/A #14/A #14/A Violation caused by suspension
01 P [REDACTEO CONTINGENCY] 248887 O7NWINVL — — 1207 — 0 — 1 0.8697 0.979IC #11/A #11/A #14/A #14/A Violation caused by suspension

P [REDACTED CONTINGENCY] 340552 5COLEM.AN — — 1314 — 1 0 0.8085 0.9602 C #11/A #11/A #14/A #11/A Violation caused by suspension
P IREDACTED CONTINGENCY] 340557 5HANCO 1 3 1 — 1 0.8173 0.9662 C #11/A #14/A #14/A #14/A Violation cauued by suspension
P [REDACTED CONTINGENCY] 340558 5SKILMAN 1 3 1 — 1 0.8454 0.9791 L #11/A #14/A #11/A #14/A Violation caused by suspension
P [REDACTED CONTINGENCY] 340559 5DAVIS I 31 1 — 9 1 0 0.6049 0.984 C #14/A #11/A #14/A #11/A Violation caused by suspension
P [REDACTED CONTINGENCY] 340563 7COLEMAN 3 3 1 — 1 0.8132 0.0921 L #14/A #11/A #14/A #14/A Violation caused by suspension

/ P [REDACTED CONTINGENCY] 340564 5NATAL 1 3 1 — 1 0.8197 0.9694 C 1/Il/A #14/A #14/A #14/A Violation caused by suspension
P [REDACTED CONTINGENCY] 340565 5NEWMAN / 3 1 — 1 0.8928 0.973 C #14/A #14/A 1/N/A #14/A Violation caused by suspension
P IREDACTED CONTINGENCY] 340621 5COLEEHV 1 31 131 — 1 0.8132 0.967 C #14/A #11/A #14/A #14/A Violation caused by suspension
P [REOACTED CONTINGENCY] 360430 5HARRIMAN TN 1 34 136 — 1. 0.7649 1.0426L 0.7022 1.0427 C -0.017 Pre-eosting
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Table 1 b: Cje Results .
MISO Coleman Units 1, 2, & 3 Attachment Y-2 Study - Compare Voltage Results
CONFIDEN11AL I CEll - DO NOT RELEASE

_____________

Limiting Element
Unit

Coleman 1 2, & 3 OFF Coleman 1,2, & 3 ON Impact
— — — - - —

Model ContingencyDescription Bus# Bus Name • Ky Area Zone Limit Limit. ContVoft BaseVoft ‘tiol ContVolt BaseVoft Viol (>0.01) MiSOCommentn
2017SP IREDACTED CONTINGENCY] 361099 BLAIR RD TI’ 161 347 1368 O.t 1.1 0.7641 1.0477 L 0.7815 1.0477 L -0.017 Pre-oxstng

01751’ ACTED CONTINGENCY] 3611 BLAIR RD TN 161 347 1368 0. 1.1 0.7638 1.0474 L 0.7812 1.0474 L -0.017 Pre-exsting
017SP ACTED CONIINGENCY 3604 HARRIMAN TN 161 347 1368 0. 1.1 0.6688 1 .0426 C 0.7309 1 .0427 C -0 Pme-exstn
O7SP ACTEDCONUNGENCY] 3610 BLAIRRDW 16 347 1 0. 1.1 0.6689 1.0477 L 0.7311 1.0477 L -0 Pre-exntirg
OJ7SP DACTEDCONTINGENCVJ 3611 BLAIRRDTh 16 347 1 0. 1.1 0.6885 1.0474 L 0.7307 1.0474 L -0 Pre-exnling

7_____ ACTEDCONTINGENCY] 36138 5WOAKRIOGT 347 1 0. 1.1 0.689 1.0479 L 0.7312 1.0479 L -0 Pre-exeting
7______ ACTED CONTINGENCI P4 HARRIMAN TN 0. ii 0.6979 1.0426 L O.73O9 1.0427 L -3 Pre-exitting
7______ ACTED CONTINOENCI 3606 ROANE B#2 1 0. 1.1 0.6981 1.0479 L 0.7312 1.0479 C -0 Pre-exaling

!____
ACTEDCONTINGENCY] 3610 BLAIRRDW 6 34 1 1.1 0.6981 1.0477L 0.7311 1.0477L -0 Pre-exstng

7SP ACTEDCONTINGENCY] 3611 6 BLAIRRDTN — 1 1.1 0.6 1.0474L 0.7397 1.0474L -0 Pre-exsting
7SP ]R ACTED CONTINGENCY] 3613 WOAK RIDGT — 1 — 1.1 0.6 1.0479 L 0.73121 1.0479 L_ -0 3 Pre-exsting

PCentoff ACTED CONTINGENCY] 3604 HARRIMAN TN 4 1 0 1.1 0.7 0 1.0426 L 0.67821 1.04 L_ — Pre-exsting
PCentcfi ACTEDCONTINGENCY] 3610 BLAIRRDTP 1 1.1 073 1.0477L 0.6784 1.04 L_ — Pre-exuting
PCentsff ACTEDCONT)NGENCY] 3611 BLAIRRDIN — — 1 — U 0.7 1.0474L 0.6779 1.0474 C — Pre-eustug

SPCentoff ACTED CONTiNGENCY] 3613 5W OAK RIDGT 1 — 1.1 0 1.0479 L 0.67841 1.04 C — — Pre-exsllng
PCentoff ACTEDCONTINGENCYJ 3604 HARRIMANTN 34 1 — 1.1 0.7 1.0426L 0.7821 1.04 L -0 Pre-exstng
PCentoff ]REDACTEDCONTINGENCY] 3610 BLAIRRDW 1 0. 1.1 0.7 1.0477L 0.7814j 1.04 L_ -0 Pre-exsting

Ol7SPCentoff FREDACTEDCONTINGENCY] 3611 BLAIRRDTN 1 0. 1.1 0,7 1.0474L 0.7811 1.0474L -0 7Pre-exstng
PCentsff REDACTED CONTINGENCY] 3604 HARRIMAN TN 1 0. 1.1 0.7 1.0426 L 0.6782 1.8426 L re-exsting

2 PCentoff REDACTEDCONTINGENCY] 3610 BLAIRRDTP 34 1 8 0. 1.1 0731 1.0477 L 0.6784 1.0477 L_ 0.05 re-exstng
PCentoff REDACTEDCONTINGENCY] 3611 BLAIRRDTN — 34 1 0. 1.1 0.7 1.0474L 0.6779 1.0474 L 0.05 re-exstng
PCentoff REDACTED CONTINGENCY] 3 W OAK RIOGT — — 1 0. 1.1 0 31 1.0479 L 0.6784 1.0479 C 0.05 re-exstng
PCentsff REDACTED CONTINGENCY] 3 WEAVERGA 4 1 0. 1.1 0.5784 1.0104L 0.5537 1.0104L 0.025 re-exsflng
H REDACTED CONTINGENCY] 34 MEADE — 1 4 9.9 1.05 9.9 0.9887 L #NIA #NIA #N!A 4N/A olaton caused by suspension

O17SH REDACTED CONTINGENCY] 34 N.HARD — — 1 0.9 1.85 0.6 0.998 L #N(A #NIA #N(A #14/A elation caused by suspension
01 7SH REDACTED CONTINGENCY] 24 7NWTVL1 — — 1 7 0. 1.1 0.84 0.97681L #14/A #11/A #14/A Wi/A ruIaton caused by suspension
O17SH REDACTED CONTINGENCY] 248 7TRY161 — — 207 1 0. 1.1 0.8 0.9902 L #11/A #N/A #14/A #11/A ulation caused byuuupensisn
OI7SH REDACTED CONTINGENCY] 24 7 7NWFNVL 20 1 0. 1.1 0.8 0.9831 L #14/A #N/A #14/A #N/A slat/on caused by suspension
01 7SH ACTED CONTINGENCY] 34 COLEMAN 1 31 1 0.9 1.05 0.8 0.96991L #11/A WI/A WI/A WI/A slat/sn caused by suspension
OO7SH ACTED CONTINGENCY] 34 HANCO — 31 1 4 0.9 1.05 0.8 0.9696jL #11/A #11/A #11/A #14/A ‘JoInt/un caused by suspension
OI7SH CONTINGENCY] 34 SKILMAN — 31 1 4 9.9 1.05 0.8 0.90241L WI/A #14/A WI/A #14/A slat/un caused byuuspensisn
O17SH CONTINGENCY] 34 DAVIS — 6 31 1 4 0.9 1.0 0.9 0.99921L #14/A #14/A #11/A #11/A oiat/oncausedbynuspensiun
01 7SH CONTINGENCY] 34 COLEMAN 34 31 1 4 0.9 1.0 0.8 0.9931 L #14/A WI/A #14/A WI/A slat/on caused by euspension
017514 ACTED CONTINGENCY] 34 ATAL 1 314 1 4 9.9 1.0 0.8 0.9724 L WI/A Wi/A #11/A #14/A Vslation caused by suspension
OI7SH CTED CONTINGENCY] EWMAN 1 314 1314 0.9 1.0 0.8 0.9798 L WI/A 4/N/A 4/ti/A #t1/A Vslation caused by suspension
0175H REOACTED CONTINGENCY] [ 3604 ARRIMAN TN 1 347 1 6 0. t 0 1.0422 L 0.78041 1.0424 L_ -0.023 re-exullng
917SH REDACTED CONTINGENCY] j36 LAIRRDTP 1 347 1 0. 1. 0.7 1.04731C 0.77971 1.0474 C -0.024 re-eusling
017514 [REDACTEDCONTINGENCY] 136 LAIRRDTN 1 347 136 0. 1. 0.7 1.0471L 0.7793 1,0472L -0.024 re-exst/ng

2017SH REDACTED CONTINGENCY] I 04 ARRIMANTN 1 347 1 0. 1. 0757 1.04221L 0,7003 1,04 L -0.O23Pre-eusling
2017SH [REDACTED CONTINGENCY] 3 LAIR RD W 1 347 1 0. 1. 0.7 1.04731L 0.77961 1.04 C -0.023 Pre-eusting
2017SH IREDACTED CONTINGENCY] 3 LAIR RD TN 34 1 0. 1. 0.7 1.047 L 0.7793 1.0 L_ -0.024 Pre-ensting
2Ol7SHCentuff REDACTED CONTINGENCY] 3 PENC 1 36 — 0. 1. 0.8 0.9602 L 0.8646 0.9 L_ 0.014 Pre-esst/ng
2017SHCestoff REDACTED CONTINGENCY] 3604 ARRIMAN TN 1 34 1 0. 1. 0.757 1.0422 L 0.7803 1.0 L -0.023 Pre-eusling
20l7SHCentoff REDACTED CONTINGENCY] 3610 LAIR RD TP 1 34 1 0. 1. 0.7562 1.0473 L 0.7796 1.0 L -0.023 Pro-ousting
2Ol7SHCento8 REDACTEDCONTINGENCY] f 3611 LAIRRDTN 1 34 1 3. 1. 0.7550 1.047L 0,7793 1.0 C -0.O24Pte-exsting
2Ol7SHCestoff REDACTED CONTINGENCY] J3600 NION MS 5 34 13 3. 1. 0.8606 1.0475 L 0.8793 1,047 L -0.019 Pre-euut/ng
2Ol7SHCentoff [REOACTED CONTINGENCY] I 360430 5HARRIMAN TN 161 347 1368 9.9 1.1 0.757 1.0422 C 0.7803 1.041t C .0.023 Pre-ensting

l2017SHCentoff [REDACTED CONTINGENCY] 361099 58/AIR ROW 161 347 1368 0.9 1.1 0.7562 1.0473 C 0.77961 1.0474 C -0.023 Pre-exstng
017SHCentoff IREDACTED CONTINGENCY] 1 361146 5BLAIR RD TN 161 347 13681 0.9 1.1 0.7550 1.047 C 0.77931 1.0471 L -0.O24IPre-euuting
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Commission Staff’s Fourth Request
for Information dated July 22, 2013

July 29, 2013

1 Item 3) To tite extent that MISC requires that Big Rivers operate Colemanfor

2 reliability purposes, provide the level ofSystem Support Resource (“SSR ‘9 costs that result

3 from Big Rivers’ negotiations with MISO regarding an $SR agreement.

4

5 Response)

6 Big Rivers will not begin SSR negotiations with MISO until the first week of August. Big

7 Rivers will provide this information as it becomes available.

8

9 Witness) Robert W. Berry

Case No. 2012-00535
Response to PSC 4-3

Witness: Robert W. Berry
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